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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpelHero ooOiero 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 ooOmiero oOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepalibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrnenuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opraHuzaunusx Poccuiickoit denepanuu,
peanu3ylonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHHIM
«Ctpareruu pa3sutusa BocnuTanus B Poccuiickoit @enepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl IO XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4eHusl, BOCIUTAHUS U Pa3BUTUSL OOYYAIOMINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUs U TpPeOOBAHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOE o0OpazoBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
00111e00pa30BaTEIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpLIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YeJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 370POBBIO
U NpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHue OOyYarOIIMXCS Ha
YpPOBHE CpeiHero o0111ero o0pa3oBaHus cpeCTBaMH Y4eOHOTO IpeiMeTa « XUMUS»,
COJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OINPEAEICHbl B MpPOTrpaMMe IO XHUMHH C
y4€TOM creuu(puKd HAyKu XUMUHU, €€ 3HAYCHUs] B TO3HAHUU MPUPOILI U B
MaTepuaIbHON KM3HU OOILECTBa, a TaKXKe C yUETOM OOIIMX LieJiel M MPUHIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpPEAHEro  OOILIEero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOJb B
COBPEMEHHOW IUBWIM3AIMKU, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHUE 1IEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpPoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOT'O0 COCTaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHMSI B3aMMOCBSI3U MEXKIY
CTPOEHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIaCTSMU IPUMEHEHUSI.



TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIBTYPbI, HEOOXOUMBIM yCIOBUEM YCIIEUTHOTO
TpyJa W JKM3HU KakJI0oro wieHa oOmectBa. CoBpeMEHHass XHMMHsI Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEYECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTrBercTBUM C OOIIMMHU MLENSIMH W TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHHS B JKU3Hb COLMYyMa, MPOJOHKEHUS
o0pa30BaHMsl B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMa  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmasgs U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJIIIOTCS OCHOBBI 0a30BOM HAyKH: cCHCTEMa
3HAHWM MO HEOPraHWYECKON XMMHUU (C BKIIOUYEHHWEM 3HaHUM U3 00IIel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMBbl 3HAHUW MPU WU3YyUYECHHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEro0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOopraHuyeckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHIO Y4eOHOro marepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPEneNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKO XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
MIPEACTaBICHU O CTPOCHUHU BelecTB. CBeieHns 00 M3ydyaeMbIX B Kypce BEIeCTBAX
JAI0TCS. B PAa3BUTUU — OT YIJIEBOJOPOAOB A0 CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XHMMHUU  [OJy4arOT  pa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs IEepBOHAYAILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3H, KIacCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOIN peaKkuu.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0o YpOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuanl M (aKTOJIOTMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JOTUYECKHUX IMO3ULIHM,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEeHHE (QYHKIMM 3TOro 3akoHa — OT
o0o011aromiel 10 0OBACHSIOMICH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax M NPUMEHEHHUH, A TAKKE O XUMUUYECKUX PEAKLUMIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MPOTEKAHUs JoNoNHsIeTCs B Kypceax 10 u 11 kiaccoB anemenTamu
CoJlep KaHMs, UMEIOIUMU KYJIbTYPOJIOTHYECKUM U MPUKIATHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMUU C JAPYTMMHU HayKaMmw,
pPacKphIBaIOT €€ POJIb B MO3HABATEIBHOM U MPAKTHYECKOM IEATEIbHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCITUTAHHUIO YBAKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUHU
Y IIPAKTUYECKUX MPUIIOKEHUNA XUMUH, IOMOTaOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHUYECKHU OCMBICIIMBATh MH(POPMALIMIO U IPUMEHSTDH €€ AJIs TIONOJHEHUS 3HaHUH,
pELICHUS HHTEIJIEKTYaIbHBIX U SKCIIEPUMEHTAIIBHBIX HCCIEA0BATENIbCKUX 3a1a4. B
LEJIOM COJEp)KaHWE Yy4eOHOro mnpeamera «XHMHS» JaHHOTO YPOBHS U3YUYECHHS
OpPUEHTHPOBAHO Ha (popMHpOBaHHE y 00YyHAIOIIKUXCSI MUPOBO33PEHUECKON OCHOBBI
JUIs TIOHMMaHuA (QWIOCOPCKUX UAEH, TakuX KakK: MaTepHallbHOE E€IUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOECHUEM, I03HABAEMOCTh IPUPOJHBIX SIBICHHUMN TyTEM IKCIIEPUMEHTA
U pELICHUsS MPOTUBOPEUYM MEXIy HOBBIMU (DaKTaMU M TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIICHUHU 3KOJOTHYECKUX MpodieM, a
TakKe MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmnane pemieHuss 3agad  BOCHUTAHUSA, PA3BUTHS M COLMAIU3ALMU
OOy4YaronMxcss NPHUHATHIE MPOrpaMMOM IO XHUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeayCcMaTpuBaroT (opMHupoBaHHUE
YHHUBEPCaJIbHBIX YUeOHBIX AEHCTBUIA, UMEIOIINX 0a30BO€ 3HAYCHHE [T pa3IMUHbIX
BUJIOB [ICATCJIILHOCTH: pEIICHUS Npo0jeM, TOMCKa, aHaiu3a M 0o0pabdoTKU
uH(popMaluu, HEOOXOAUMBIX [UJIi MPUOOPETEHUS OMNbITa MPAKTUUYECKOW U
WCCJIEIOBATENBCKON JIEATEIbBHOCTH, 3aHMMAIOUIEN BA)KHOE MECTO B IIO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3zoBaHus, TaK U Ha YPOBHE cpeiHEro o01iero oopa3oBaHusi, IPU OMpeaeIeHUN
COJIEPKATEeJIbHOM XapaKTEepUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH Y€JOBEKa M KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOUN KyJnbTypbl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONPENENICHUIO LeNed U3ydeHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pPEHHUS IVIABHBIMM LEJSIMU W3Y4YEHHUS INpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMUYECKMX 3HAHUHW KaK  BaKHEHIIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIE MOHATUSA, (PyHIAMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH nX
Pa3BUTHS U CTAHOBJICHUS;

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOTUMBIX JJIs MPUOOPETEHUS YMEHU
OPUEHTUPOBATLCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUN, MMEIOLIUX
MECTO B IIPUPOJAE, B IPAKTUYECKON ¥ MOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e301acHOro OOpaIeHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conepkaTelibHasi XapaKTepUCTUKa LeJIel U 3a/1ad U3yYeHUs
IpeMETa B IPOrpaMMe N0 XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroass B
IPENoAaBaHUM XUMHH B OOJIbIIEH CTENEHU OTIAETCS NPEANOYTEHUE TPAKTUUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I1e00pa30BaTEIbHON OpraHu3aliy, BIIAJICIOIIET0 HE HabOpoOM
3HaHWM, a (DYHKIMOHAJBbHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHHSIMHU
aKTUBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHOMN KU3HU JUJISl PEILICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM [IpU U3y4YEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpPUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

ajanTtanus oO0y4arolMXcsl K yCIOBUSIM TUHAMHUYHO Pa3BUBAOILErOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYaIOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), KMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UIs DPAa3IU4HbIX BHJIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00paboTKu MH(POpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUSI ONbITA JEATEIbHOCTH, KOTOPAsi 3aHUMAET BAKHOE
MECTO B MO3HAHWU XHMHH, a TaKXKe JUIsl OIEHKH C TMO3UIMA 3KOJOTUYECKON
0€30IacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHX MPOLIECCOB HA OPTraHU3M
YeJI0BEKa U IPUPOJHYIO CpENy;



pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, MHTEUICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM 00yJaromuXcs: CIOCOOHOCTH CaMOCTOSITEILHO IIPHOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C )KU3HEHHBIMU MOTPEOHOCTIMU, UCTIOJIb30BATh
COBpEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dhopMUPOBAHUE U PA3BUTHE Y O0YUAIOITUXCS aCCOLIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWU W TIPOBEICHUU XHMHYECKOTO
AKCIEPUMEHTA;

BOCIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUU TJI00AIBHBIX MPOOJIeM
PaIlMOHAIBHOTO MPUPOJIONOJIB30BAHUS, TOMIOJIHEHUS YHEPIETUUECKUX PECYPCOB U
COXpPAHEHMSI TPUPOJHOIO PABHOBECHS, OCO3HAHUSI HEOOXOAMMOCTH OEpPEKHOTO
OTHOIIICHHUSI K TPHUPOJE U CBOEMY 3J0pPOBBIO, a TaKKe MNPUOOPETEHHUS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHSTHS TPAMOTHBIX pENIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUUYECKUMU SBICHUSMH.

B ydeObHOM maHe cpenHero oOmiero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOr0 YpOBHS BXOJUT B COCTaB MPEIMETHOU 001acTu «ECTEeCTBEHHO-HAyUHbIC
IPEIMETBD).

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 6230BOM YPOBHE
cpeaHero obiiero oopazoBaHus, coctaisier 68 yacoB: B 10 kiacce — 34 gaca (1 gac
B Hepemo), B 11 knacce — 34 gaca (1 gac B Heemio).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeTr opraHMYecKOl XUMHUU: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIYYEHUH HOBBIX BEIIECTB W MATEPHAIOB. Te€Opus CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHbBIE ToJI0keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpPraHWYECKUX BelEecTB. ['omMonorus, wn3omepus. XHMHYECKAass CBA3b B
OpTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEMIIMX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJBl M3YyYEHHUS BEIIECTB W HMX IPEBPAILCHUN:
O3HaKOMJIEHHUE ¢ 00pa3liaMi OpraHMYECKUX BEIECTB U MaTepualaMy Ha UX OCHOBE,
MOJIEJIMPOBAHUE MOJIEKYJ] OpPraHMYECKHX BEILECTB, HAONIOJEHWE M OINHUCAaHUE
JEMOHCTPAlMOHHBIX OMNBITOB MO IPEBPALICHUIO OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuM (IJ1aBjieHUE, OOYIJIMBAHUE U TOPEHUE).

Yriesoaopoasl

ATKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKMH psa. MeraH W 3TaH —
OpocTeiiliie NpPEeACTaBUTENN aJKaHOB: (PU3WYECKUE U XHMUYECKHME CBOMCTBA
(peakiuu 3amelieHus] U TOpPEHUs), HAxXOXKIEHUE B TMPUPOJE, MOJIyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKHUI psi. DTUIEH U IPOIUJIEH —
OpocTeiiline NpPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOJyYEeHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BaKHEWIINe
XUMHUYECKHE CBOMCTBa (peakius nojgumepusanuu). [lonydyeHne CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAJl. ALIETUIIEH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKMHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaKkUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpEeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKUE U XUMHYECKHUE CBOWCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIyYEHUE U NMPUMEHEHue. Tomnyon:
cocmae, cmpoeHue, uauueckue U  XuMmuueckue  ceoucmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYeHue u npumererue. TOKCUIHOCTb apEeHOB.



['eneTnueckas CBA3b MEXAY YIIIEBOAOPOAAMM, NPUHAJICKAIMMMHA K PA3IHMYHBIM
KJIACCaM.

[IpupoaHbple MCTOYHUKM YIVIEBOXOPOAOB. lIpupoaHslii ra3 u NOMyTHBIE
HeTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl mepepaboTku HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), Tupoau3. IIpomyKTel
nepepaboTky He(pTH, UX NPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHs] BEIIECTB M HUX IPEBPALLCHHIA:
O3HAKOMJIEHUE C 00pa3aMu I1acTMacc, KaydyKoB U pe3uHbl, KoJutekuuu «HepTe»
U «YTOIb», MOJEINPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TAJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE IPAKTUYECKONW PabOThI: OJyUYEHUE ITUIIEHA U U3YUEHUE €TI0 CBOMCTB.

Pacuérnble 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, OO0BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

Kucnopoacoaepxaiue opranuyeckue CoOeJHHECHUS

[IpenenpHble OQHOATOMHBIE CIMPTHL. MeETaHOJ MW DJTAaHOJN: CTPOCHHE,
bu3nuecKkue M XHUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJjior€HOBOJIOPOJIaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMHU CIIUPTOB. /lelicTBrE METaHOJIa M ATAaHOJIA HA OPTraHU3M YEJI0BEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TIIMLEPUH: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklys Ha MHOIOaTOMHbIe cnupThl). JleiicTBue Ha
opraHusM 4enoseka. [[puMeHenne rmunepruHa u STUIEHTJITUKOJIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerugpl U Kemowuwvl. DopManmpaerun, aneTanbACTHA:  CTPOECHUE,
bu3nuecKkue U XUMHYECKHE CBOWCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KayeCTBEHHbBIE PEAKIINH ), IOJyYEHUE U IPUMEHEHHUE.

OHOOCHOBHBIE TpeiebHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHAas U YKCYCHAas
KHUCJIOTBI: CTpOEHUE, (PU3nUecKre U XMMUYEeCKUEe CBOMCTBA (CBOMCTBA, 00IIMeE s
KJIacca KUCIIOT, peakuus dTepuukanuu), noiydyeHue u npuMenenue. CreapuHoBas
U OJIEMHOBAsi KUCJIOThHI KaK MPEACTaBUTEIN BBICIIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas
pOJIb )KUPOB.

VYrneBonpl:  coctaB, kiaccuUKalMs ~ yriaeBojoB  (MOHO-, JU- U
nonucaxapubpl). ['oko3a — mpocTerImmii MOHOCaXapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3NUECKHE U XMMUUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C TUAPOKCUAOM
menu(Il), okucinenne aMMuadHbBIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIICHHE,
OpoO’KEHHUE TIIH0KO3b]), HAX0XKIEHUE B IPUPOJIE, IPUMEHEHHUE, OMOJIOTMYECKasl POJIb.
®dortocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u nemnono3a Kak NpupojHbie nmoiuMepbl. CTpoeHue Kpaxmaia H
HEeJUTI003bl.  PU3NYeCKne W XUMHYECKME CBOWCTBAa Kpaxmana (THApOJIN3,
KayeCTBEHHAsI peakLus C HOJOM).

OKCIIepUMEHTANBHBIE METOABl H3YYEHHsI BEIIECTB M HX MPEBpAILLECHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJA
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aUMOJEIHCTBHE TIJIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom menu(Il), B3ammopeiicTBHE Kpaxmalla € HOIOM),
IIPOBEICHHE MMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnble 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA MM MPOJYKTAa PEaKUMU M0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB HJIM TPOIYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4ecKue COeTMHEHHUS.

AMUHOKHUCIIOTHI KaK aM(pOTEpHbIE OPraHnYeCKue CoeAUHEeHNs. PU3NYecKue u
XMMHUYECKHUE CBOMCTBA aMMHOKUCIOT (Ha MpuMepe TIimuuHa). buonoruueckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuunas,
BTOpPHYHAs M TPETUYHAs CTPYKTypa OeiakoB. XUMHUYECKHME CBOWMCTBA OEJIKOB:
TUJIPOJIN3, IeHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IpEeBpalleHUil:
HaOJI0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalus OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKIIMH OEIIKOB.

BbicOKOMOJIeKYISIPHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALIUS U MOJTUKOHICHC Al

OKCIIepUMEHTANIBHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEeBpallCHUi:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.

Peanuzanus MeXXpeaMETHBIX CBS3€M NPU U3YYEHUU OPTaHUYECKON XUMUHU B
10 kiacce OCYUIECTBIISIETCS 4Epe3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TIOHATHUW, TaK W TIOHATUHU, SBISIONINXCS CUCTEMHBIMU JUIS OTACITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOPHs, aHAIN3, CHHTE3, KiIaccu(uKaiys, MepuoIndHOCTh, HAOI0IeHNE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICHPOBAHHE.

dwusuka: MaTepus, DOHEPrus, Macca, aroM, OJJIGKTPOH, MOJIEKYIIa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSHHE
BEIIeCTBa, (PU3MUCCKHUE BETUYHHBI M SIUHUIIB X U3MEPEHUSI.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OWOJOTHYECCKM AaKTUBHBIC BellecTBa (OCIKH, YTJIEBOIBI, JKUPHI,
(bhepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIBI, TIOJIE3HBIC HCKOMaeMbIC, TOIUIHBO,
PECYPCHI.

TexHOJIOTHS: THIIEBbIC MPOIYKTHI, OCHOBBI PAIMOHAIBHOTO ITUTAHHS,
MOTOIIIME CPEJICTBA, JIEKAPCTBECHHBIC M KOCMETUYCCKHUE MPeTapaThl, MaTepruabl U3
UCKYCCTBCHHBIX U CHHTCTHUECKUX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUI 3IeMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs
000J104Ka. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepnoanueckuii 3akoH u [ leproanyeckas cucteMa XUuMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CBA3b NEPUOAMYECKOTO 3aKOHAa W [leproanyeckoil CUCTEMBI
xuMuueckux asnemeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIECTB IO TPYIINaM M TEepUojaMm.
3HaYeHue MepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XMMHYECKON CBS3U
(KoBaJIeCHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHMsSI KOBAJICHTHOW XWMHYECKOW CBsi3u (OOMEHHBII U JOHOPHO-
akienTopHbelil). BomoponaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIATEIHHOCTD.
Crenenb okuciieHus. MIoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJIEKYJISIPHOTO ~ CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.



[lonatne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEAMHEHHU. Homenknatypa
HEOPraHUYECKUX BeEIIECTB. ['eHeTHyeckass CBsSI3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIUX K PA3IMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss —XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NMPU XUMUUYECKUX PEAKIUSIX.

CKopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnexTponutnyeckas nuccornuanusi. CuibHbIE U cadbie 31eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHA, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HX MPEBPAIICHUMN:
neMoHcTpanus Tabmun «llepuonnueckas cucremMa XxumMuueckux sneMeHToB [l. U.
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOIIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C IOMOIIbIO YHUBEPCAILHOTO UHIUKATOPA, PEAKIIUU HOHHOTO 0OMEHA), TPOBEICHHE
MpaKTU4YECKON paboThl « BiusiHrE pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKOMN
pPEaAKLIANY.

PacuérHble 3anaumn.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX peaKIuid, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C KCIIOJIb30BAHUEM MOHITHUS «MAcCOBast JOJIS
BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilonoxxenne HemeraisioB B llepuomunueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
®dusnyeckre CBOMCTBA HEMETAIOB. AJUIOTPOIMS HEMETAUIOB (HAa MpuUMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXKHENUIIINX HEMETAJUIOB U UX COCIUHECHUN.

Meramisl. [lonoxenue meramnos B Ilepuoanyeckon cucteMe XUMHUUYECKHUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. OOmue ¢uzndeckue cBoiicTBa MeTayiioB. CIUiaBbl METaJUIOB.
DNEKTPOXUMUUYECKUIN PSIJT HAMTPSYKEHU METAIIIOB.



XUMUYECKHE CBOMCTBA BaXXHEWIMX METAUIOB (HATPUM, Kaiui, KaJIbIUH,
MarHuy, allOMUHUH, [IUHK, XPOM, JK€JI€30, ME/Ib) U UX COCIMHEHUM.

OO6mue cnocoObl monmydeHus: MetauioB. [IpuMeHeHre MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAllCHUMN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
HKCIIEPUMEHTAIbHBIX 3a/a4, HaOJIOJIEHUE W OIMUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Ye, KAYECTBEHHBIC PEAKI[MY Ha KATUOHBI METAJIIOB).

PacuérHblie 3anaumn.

PacuéTtel mMacchl BemiecTBa WM 00ObEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEaKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEILIECTB UMEET NPUMECH.

XuUMUA U KU3Hb

Ponb xumun B 00ecrieueHUN SKOJOTUYECKOM, IHEPreTUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHSATHE O HAyYHBIX METOAAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX TPOMBIIIJIEHHOTO
MOJIYYEHHUS BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BELIECTB U MAaTEPUATIOB: BAKHEHUIINE CTPOUTEIbHBIE
MaTepuaabl, KOHCTPYKIMOHHBIE MATEpHUalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATECPUAIIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

Xumus ¥ 3J0pOBbE YEIIOBEKA: MpaBWJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, IpaBuia 0€30MaCHOTO UCIIOJIH30BAHUS MTPENapaToB OBITOBON XUMHUH B
MMOBCEHEBHOM KU3HHU.

MexnpenMeTHbIE CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HU3YYEHUH OOmEeH W
HEOpPraHu4ecKkorM xuMuu B 11 Kilacce ocylIecTBISETCS YEpe3 MCIOJIb30BAHUE KaK
OOlIUX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUN, SIBISIOMIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpWsl, aHallM3, CHHTE3, KiIacCHU(PUKAIMs, TEePUOANIYHOCTh, HAOIIOICHHE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

dusuka: MaTepus, SHEPTHs, Macca, aToOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUYECKUE BEJIUYUHBI U €AUHUIIBI UX
WU3MEpPEHUS, CKOPOCTb.



buonorus: kineTka, opraHu3M, JKocHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAeMbIe, TOILIMBO,
peCypCHlI.

TexHoynorus: XuMu4yeckasi MPOMBIIIIEHHOCTb, METAJLUTYPIHsi, MPOU3BOICTBO
CTPOUTEIBHBIX MAaTEPHUANIOB, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIIUICHHOCTh,  (papMalieBTHYECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJIJHEI'O OBIIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOYYarOIIMMHUCST TPOTPAMM  CpPEIHEro OO0Iero o00pa3oBaHUs (JUYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). Hay4dHo-MeTOIM4Yeckod OCHOBOM s
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBETCTBHM C CHCTEMHO-JAEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpe
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS NpeaMeTa «XUMHSD» Ha YPOBHE CPETHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABISIONIUE:

OCO3HAaHHUE OOYYAIONIUMHUCS POCCHHCKONW TpakTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIM4KM€ MOTUBALIMH K OOYyYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUMN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroluxcs PyKOBOJICTBOBAaTbCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CLIOCOOHOCTH CTaBHUTh
LEJU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIBHOM JEATENBHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMHd POCCHMCKOro Tpa)KIaHCKOIo OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
o0y4Jarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpMHUPOBAHHOCTh OITBITA TO3HABATEILHON M TMPAKTHUYECKOW JEATEeIbHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
4acTH:

1) rpasKaaHCKOr0 BOCIMTAHMA:

OCO3HAHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUSI O COUMAIbHBIX HOPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM I€SITEIbHOCTH MPHU CO3/IAHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U ITO3HABATENIbHBIX 3a/1a4, BHIMOTHEHUN XUMUYECKUX
AKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apTyMEHTHI IPYTUX MPU aHATN3E PA3TUIHBIX BUJOB YIEOHOU MeATEILHOCTH,

2) IATPMOTHYECKOT0 BOCTIUTAHUA:

LEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHUS HAyKH €CTh Pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U 03HABATENIbHBIX MOTUBOB B IIOJYYEHHH U MTOCIIEIYIOLIEM aHATIN3E
MH(pOpMAIIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBATh CBOE MOBEIAEHUE M TMOCTYIKM CBOMX TOBAapUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHMUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pH3MYecKOMy U
IICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBWJI 0Oe30macHOro oOpallleHUus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIINUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HENMPUATHS BPEAHBIX MPUBBIYEK (YIOTpPEOJICHUS
aJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEILCKON
NEATEeTbHOCTH, OOINECTBEHHO TMIOJIE3HON, TBOPYECKOW W  JPYrUX BHUAAX
NeSTEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUMN 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yibTaTaM TPYAOBOU ESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arid COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) K0JIOrN4eCKOr0 BOCIIMTAHUSA:

IKOJIOTUYECKU 1IETIECO0OPA3HOTO OTHOILICHHUS K TPUPOJIE, KaK HCTOUYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAaHUSl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HDKOHOMHYECKHUX IPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIIBHON CPEJIBI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUHU IS
pELIEHHS] BOMPOCOB PALIMOHATILHOTO PHUPOAOIIOIb30BAHUS;

AKTUBHOTO HENPUATHUS JIEUCTBUN, NPUHOCIUIMX BpEIl OKpYKAIOUIEH
MPUPOTHON cpesie, YMEHHsI TPOTHO3UPOBATH HEOJIATOMPUSTHBIE IKOJOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEAOTBpAILIATh UX;

HaJIMYUsl Pa3BUTOrO 3KOJIOTHYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTHYECKOM HaIPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHON M COLMAIBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHeUUPUKH XUMHM KaK HayKd, OCO3HaHUs €€ poJlid B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAY4YHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpPY>KAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJblI U YEJIOBEKA, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHeHUS
MPUPOITHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
UMBUJIM3ALMN: B €€ TYMAaHUCTUYECKOM HAIPABICHHOCTH U BaKHOM POJIU B CO3JJaHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PELIICHUH TJIOOANBHBIX MpPOoOJIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOM, MUIIEBOU U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIIOBUI
YCHEIIHOTO TPYJA U SKOJOTUYECKA KOM(POPTHOM KUZHU KAKIOTO YjeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IOHMMAHHA CYIIHOCTH METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOIb30BAThH
MOJIy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpa U



MPOUCXOASAIINX B HEM W3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHBIC 3aKIFOUCHHUS Ha
OCHOBE HAayYHBIX (P)aKTOB U UMCIOIIUXCSI JAHHBIX C IENTBIO MOTYYCHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO HCITOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Ipo0JieM B PeaTbHBIX )KH3HCHHBIX CUTYAIIHSX;

MHTEpeca K TO3HAHHIO M UCCIIeIOBATEIbCKON ACSITETbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY IIOJyYCHHUIO HOBBIX 3HAHHHA 110 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTIMU;

MHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOMI

NEATEIIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUEOHOTO TpeaMera «XuMHs» Ha
YPOBHE CpeaHero olmiero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE A dbopmupoBaHUs MHUPOBO33PEHUS oOyyJaronmxcs
MEXIMCIUIUITMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOUIUE
LEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHEeUU(PUKY METOJ0B I[O3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliece, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHue, HAOIOIEeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC yueOHbIC NEUCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

PErYJISITUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIInXCs;
COCOOHOCTD oOyJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS W YHHUBEPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHON MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHMKATHBHBIMA W  PETyJITHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMH Y4eOHBIMU No3HaBaTeJIbHBIMH
JelCTBUSIMMU:

1) 0a3oBble JJOrHYecKme JeicTBUSI:

CaMOCTOATENLHO  (QopMyIHpOBaTH W aKTyaJIU3UpOBaTh  MpoOiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpEAEsATh LEJNU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTECPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATECIBHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUIEHUS —
BBIJICJISITh XapPAaKTEPHbIE NMPU3HAKHU TMOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS IJI1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUU

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KJacCU(PUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4YaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXXJICHHS (MHAYKTUBHBIC, JICIYKTHUBHBIC, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUSI B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HaKOBBIE) MOJICNIH, PEOOPA30BHIBATH MOACIBHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) 2JIEMEHTa, XuMHU4Yeckas (popMyia, ypaBHEHUE XUMUIECKON peaKIuu
— MPU PEUICHUM Y4YEOHBIX MO3HABATEIBHBIX M MPAKTUUYECKUX 3a/1ad, MPUMEHSTh
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMBbIX BEIIECTB U XUMUUYECKUX PEAKIIHM.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHUS BEIIECTB M XUMHYECKHX
peaKkuuu;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCH B KadyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSITEJIILHOTO TUIAHUPOBAHUS W IPOBEIACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOSATENIBHO IPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS W BBIBOABI OTHOCHUTEIILHO JJOCTOBEPHOCTH PE3YJIbTATOB MCCIICAOBAHUSA,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOALIaHHOM padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JESATeIIbBHOCTH, TMPOSBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METO/IOB PELICHUS MPAKTUYECKUX 33/1a4, TPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmaumei:

OPUECHTUPOBAThCA B PA3JIUYHBIX HCTOYHMKAX HWHPoOpMauuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJACpPI)KAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYMBOCTD;



bopMyIMpoBaTh 3alpOChl U MPUMEHSTH Pa3IMYHbIE METOJbI MPHU MOUCKE U
orbope wuHpOpPMAIMU, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a7a4
OTpEENEHHOTO TUIIA;

pUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHpopmaruu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCITOJI30BATh HAYYHBIN S3BIK B KAUECTBE CPEICTBA IPH PabOTE C XUMUIECKOMN
uH(pOpMaIe: MPUMEHITh MEXIpPEIMETHbIE ((HDU3NYECKHEe W MaTEMaTHYECKUC)
3HAKU ¥ CUMBOJIBI, hOpMYIIbl, a00peBHATYPHI, HOMCHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBj1aieHHe YHHBePCAJIbHBIME KOMMYHUKATHBHBIMH JIeCTBUSIMU:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJC IHAaora W/WiH
JUCKYCCUHW,  BBICKa3bIBaThb  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHUS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIMEHl pe3ylbTaTOB IMO3HABATEIBHOU JCSTEIBHOCTH,
MIOJTYYCHHBIX CAMOCTOSATEIFHO MM COBMECTHO CO CBEPCTHHKAMH TTPH BBHIMTOJTHEHUT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PaOOTHI MO UCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaqn3allid y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUMN MyTEM COIVIACOBAHUS MO3UIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBj1aieHHe YHHBEPCAJIbLHBIMH PETyJISITHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeSATEeIbHOCTh, ONpenesisis e€ ILenu W 3aJadyd, KOHTPOJMPOBAaTH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJIrOpUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN CcrMoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTH CAMOKOHTPOJIb CBOEH JIEATEIHHOCTA HA OCHOBE CaMOaHaIN3a ’
CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «Opranuyeckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUH SIBJICHUW ITPUPOIBI,



B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJIHHOM
IPaMOTHOCTH, HEOOXOUMOM MJIsl PEIIeHUs] MPAKTUYECKUX 3a]ad M IKOJIOTMUECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOHOM cpeie;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOTIOJIATAIONINE TOHATUS (XUMHUYECKUH DJIEMEHT, arToM, DJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCT, XUMUYECKAsI
CBsI3b, CTPYKTypHas (dopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAs
Macca, MOJISIpHBIN 00BEM, YTIIEPOIHBIN CKeNeT, HyHKIIMOHATbHAS TPYIINA, paIuKal,
M30MEPHsl, ©30MEPBI, TOMOJIOTUYECKUN PsiJI, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPO U
a30TCoJepKalue COCAUHEHUSA, MOHOMEp, IOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUsI); TEOPUM M 3aKOHBI (TEOpUsi CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JIeKAIKE B OCHOBE TMOHUMAHUS NPUYMHHOCTH W CHCTEMHOCTH XHUMHYECKUX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUS O CBOMCTBaxX, COCTaBe, IOJY4YCHUH W
0€30MacHOM HCIIOJIb30BAHUM BAKHEHIIIMX OPraHUYECKHUX BEIIECTB B OBITY H
IIPAKTUYECKOM JIEATEIBHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHITUSA TMPH
ONMCAaHUU COCTABA, CTPOCHHUS U MPEBPALICHUN OPTaHUYECKUX COCAUHECHUM;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIb30BAaTh XUMHUYECKYIO) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyll OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3rOTaBJIMBATh MOJEIM MOJIEKYJI OPTaHUYECKUX BEIIECTB JJI1 WIUIFOCTPALMUA UX
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUW YCTaHABIWBATH IMPUHAIJIC)KHOCTh H3yYEHHBIX
OPTraHUYECKUX BEIIECTB II0 MX COCTaBY U CTPOCHUID K OIPEACIEHHOMY
KJIAcCy/Tpynne COeQUHEHUN (YIJIEBOAOPOJbI, KUCIOPOA U a30TCOoJepKallue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh UM HAa3BaHUS II0
cuctematudyeckoit HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIBHBIC
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOTMHIICH, alleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, dhopMmaabierui, aleTalbAeTrn, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJII0K034,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(hOPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHUYECKOW CBSI3H B
OpraHUYECKUX COCTMHEHUAX (OJMHAPHBIC U KPaTHBIE);

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATHh TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA M CTPOECHUS; 3aKOH COXPAHEHUSI MACCHI BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHUYECKHME CBOMCTBA THUIMYHBIX MPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHMYeCKUX BeIlecTB (METaH, 3TaH, 3TUJICH, MPOIWJICH, alleTUIIeH, OyTaaueH-1,3,
MeTmiI0yTaaueH-1,3, 6eH3051, METaHOI, 3TAHOJ, STHJICHTJIMKOIb, TIIMLIEPHH, (HEHOI,
aleTanbIeTu, MypaBbiUHasl U YKCYCHAsl KHCIJIOTBI, [JII0K03a, KpaxmaJl, LeJII0J103a,
AMUHOYKCYCHasl KHCIJIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HUMH
YpaBHEHUSIMU COOTBETCTBYIOIIUX XHMHUUYECKHX PEAKIUNH C HCIOIb30BAHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh HCTOYHUKH YTIECBOJAOPOIHOTO
CBIpbs (He(PTh, MPUPOIHBIIA Ta3, Yrojb), CHOCOOBI UX MEPEPAOOTKU U MPAKTUYECKOE
pUMEHEHUE POAYKTOB MepepadboTKH;

c(OpPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XHUMHUYECKHUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM IMPOAYKTA
pEeaklUy 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJJHOTO U3 UCXOIHBIX BEILIECTB
WM TIPOAYKTOB PEAKIINN);

c(hOpPMHPOBAHHOCTh YMEHMM BIIaJIETh CHUCTEMOM 3HAHUH OO0 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MIPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHUN (HAOJIIOEHNE, U3MEPEHUE, SKCIEPUMEHT, MOJIETUPOBAHHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMHM M HUX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOMIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKOM
MOCy/IoOl U JTa0OpaTOPHBIM O0OpYJAOBaHUMEM, a TaKXe IMpaBUiia OOpalIeHUs] C
BEILIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMH IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH ITUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCIIEPUMEHT (IIPEBPAILEHNS OPTraHUYECKHUX BEIIECTB MPU HArpeBaHUU, MOJTyUYECHUE
ATUJIEHA U U3YYEHHE €0 CBOMCTB, KAUE€CTBEHHBIE PEAKIIMN OPraHUYECKUX BEUIECTB,
JieHaTypanus OeJIKOB MPU HArPEBaHUH, IIBETHBIC PEAKIIMKA OEJIKOB) B COOTBETCTBUU
C TMpaBUJIaMA TEXHUKU OE30MAaCHOCTH TMpU OOpalleHWH C BEIIECTBAMU H
7a00paTOpHBIM  O0OpYAOBaHUEM, TMPEACTABIATh  PE3yJIbTAThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alHuCH ypaBHEHUH COOTBETCTBYIOLIMX pEAKUHAd U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKU AaAHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TONYYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CPEICTBAa MAacCOBOU
uHpopmanuu, MaTEepHeT U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUJia  AKOJOTHYECKU
1e71eco00pa3HOr0 TOBEJICHUS B OBITY W TPYIOBOM JAEATEILHOCTH B MEJSIX
COXpaHEHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpelbl, OCO3HABATh



OMAaCHOCTh BO3JICWCTBUS HA JKHUBBIE OPraHU3MBI ONPEACIEHHBIX OPTraHHUYECKUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax CrnocoObl
YMEHBIICHUS W TMPENOTBPAlICHUS KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKa;

JJIs. O0y4YaroUUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbSI: YMEHUE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHU;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns mjis 3amucu XUMHAYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUs Kypca «OOmas W HeopraHuueckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUH B IIO3HAHUU SIBIICHUW IPUPOJIBI,
B (OPMHUPOBAHUU MBIIUICHUS] W KYJIbTYpPhl JIMYHOCTH, €€ (DYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOUMOM MIJIsi PEIICHUs] TPAKTUYECKUX 3a]1a4 M DKOJIOTHUYECKU
000CHOBAHHOTO OTHOILICHUS K CBOEMY 3/I0POBbIO U IPUPOJIHON CpEIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAaHWM, KOTOpass  BKIIFOYAET:
OCHOBOTIOJIAralOIINe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, s-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJIEHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCIICHHS, XUMAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKasi, BOJOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEAKLUH, PaCTBOpP, JJIEKTPOJUTHI, HEIIECKTPOIUTHI,
DIEKTPOJIUTHYECKAS JTUCCOLUALMSA, OKHUCIUTENb, BOCCTAaHOBUTEINb, CKOPOCTH
XUMUYECKON peakiui, XUMHUYECKOE DPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoauueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHEHHSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKME 3HAHUS, JICKAIIUE B OCHOBE ITIOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJIOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSITUM,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME IOHSITHUS IPU
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BATh XUMUYECKYH) CHUMBOJIUKY JIJISI
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEaAKIUH,



cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIBHBIX
HEOpPraHWYECKUX BeEIeCTB (YrapHblil ra3, YIJIEKMCIbIM ra3, aMMHakK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHSX PA3JIMYHOIO COCTaBa, BUJ XWMHUYECKOU
CBSI3U (KOBAJICHTHAsI, NOHHAs, METAJUINYECKAs, BOJAOPOHAS) B COCIUHEHMSIX, THI
KPUCTAJUIMYECKON pEHETKM KOHKPETHOTO BEILECTBA (ATOMHAs, MOJIEKYJISApHasi,
VWOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOJAHBIX pacTBOpPax HEOPTaHUYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh MPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPENeIEHHOMY KJacCy/TpyIe
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAaJLIbl, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb 3JEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX dJeMeHTOB 14 mnepuonoB Ilepmonnueckon cucreMsl
xumuueckux anemeHtoB JI. M. MenneneeBa, UCHONB3ysl TMOHATHS «s-, p-, d-
3JIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHU», O0BACHATH 3aKOHOMEPHOCTHU
VU3MEHEHUS! CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIMHEHHU IO NEpHUOAaM U
rpynnam Ilepuoandeckon cuctemsl xuMuaeckux anemeHToB /1. 1. Menneneena;

c(hOpMUPOBAHHOCTh yMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMH
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3NUYHBIM TpPU3HAKAM (YUCIY M COCTaBy pEarupyrolluXx BEIIECTB, TEIJIOBOMY
ahdekTy peaknuu, U3MEHCHHIO CTEIEHEH OKHMCIICHHS 3JIEMEHTOB, 0OPaTUMOCTH
peaxIuy, y4acTUIO KaTaau3aTopa);

c(OPMUPOBAHHOCTh YMEHMH COCTaBIISATh YPABHEHHS peakUuil pa3iIMuHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKLMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKLIMU UAYT 0 KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BELIECTB, pPACIO3HABATh
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIECTB;



cOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYLIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHUMHYECKOM
pEeaKIuy OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEro Bo3aencTus (nmpunuui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUN XapaKTEepPU30BaTh XHUMUYECKHE IIPOIECCHI,
JIeKAIe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHS CEPHOW KHUCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAIMAX W
HKOJIOTHYECKUX MPOOIEMaxX XHMHUYIECKOTO TIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUIN NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSITHUS «MaCcCOBast JI0JIsl BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIIICHUH ra30B MpHU
XUMUYECKAX PEAKIUAX, MAcChl BEMIECTBA WM 00BEMa Tra3oB IO H3BECTHOMY
KOJMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA MOJIb30BAHUS XUMHUECKOU
MOCy/I0Ol U JTa0OpaTOpHBIM O0OpPYJAOBaHUEM, a TaKXe€ IpaBWiia OOpaIlIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATh U BBHINOJHATh XUMHUYECKHM
DKCIIEPUMEHT (pa3jioKeHHEe TMEePOKCHIA BOJOPOJa B MPUCYTCTBUU KaTald3aTopa,
OTIpEJICNICHNE CpPeabl PACTBOPOB BEIIECTB C TIOMOIIBIO  YHUBEPCAIHHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON pEaKIlnu,
peakiu MOHHOTO OOMEHA, KayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaM «Metaey U «Hemeramibl»y) B COOTBETCTBHHM C TIPAaBWJIAMH TEXHUKH
0e30MacHOCTH MPU OOpAILEHUHU C BEUIECTBAMU M JJA0OPATOPHBIM 000pYAOBaHHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
ypaBHEHUM COOTBETCTBYIOIINX PeaKInii U (OpMyIHPOBATH BHIBOIBI HA OCHOBE ITHX
pE3yNbTATOB;

cOPMHPOBAHHOCTh yMEHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TIOIy4aeMyK0 M3 pa3HBIX HCTOYHHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 Apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
11eJ1eco00pa3HOr0 TOBEICHUS B OBITY W TPYIOBOM JACATEILHOCTH B MEJSIX
COXpaHEHHUSI CBOETO 3JI0POBBbS W OKPYJKAIOIICH MPUPOIHON Cpelbl, OCO3HABATh
OITACHOCThH BO3JICHCTBUS HA JKUBBIC OPTAaHU3MBI OTIPEIEIEHHBIX BEIIECTB, ITOHUMAs



cmbicnt mokazarens IIJIK, moscHAT, HAa mpuMepax CcHocoObl yMEHBIIEHUS H
MPEeIOTBPAIICHUS X BPETHOTO BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTPaHUYEHHBIMH BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUISL CHENbIX M CHa0OBHIAIIMX OOYYaIOLIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/m Konrpoabneie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUU
IIpenmet oprannueckoit xumun. Teopus
1.1 CTPOECHUS OPraHUYECKUX COCIMHEHUN A. 3
M. bytneposa
Hroro no pazaeny 3
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2.3 ApomaTHdecKkue yriaeBog0pO bl 2
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39 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 |
CrnosxHble 3¢upsl
33 VYriesozsl 3 1




Uroro no pazneny 13
Pa3znen 4. A3oTconepxkaiye opraHudecKkue coeIuHeHus

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
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KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pasznea 1. TeopeTudeckue 0CHOBBI XUMHH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 n Ilepuonnueckas cucreMa XUMHYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKUE Peakiuu 6 1 1
Uroro no pazueny 13
Pa3nea 2. Heopranu4yeckasi xumust
2.1 Meraibl 1
2.2 Hemeranisl 1 1
)3 CBs13b HEOPTAaHUYECKUX W OPTAHUYECKUX 5
’ BEILIECTB
Hroro no paszneny 17
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