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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 10 XUMUM Ha YPOBHE cCpeaHero oOmiero oOpa3oBaHUS
pazpabotana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
denepanbHOll  00pa30BaTENbHOW MPOrPaMMbl CPEIHEro oOIero oOpa3zoBaHUs
(®OIT  COO), npencraBieHHblx B  dDenepasbHOM  TOCyAapCTBEHHOM
obOpazoBarenbHOM crangapre COO, c¢ yu€rom KoHuenmuu mnpenoaaBaHus
yuebHOro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX OpraHuzanusix Poccuiickoit
Odenepanyy, peanu3ylOUMX OCHOBHBbIE 00pa30BaTelIbHbIE MPOTPaMMBI, H
OCHOBHBIX TMOJOXKEHUN «CTpaTernu pa3BUTHS BOCIHTaHUs B Poccuiickoil
Oenepanuu Ha niepuon a0 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpPOrpaMMbl MO XUMHH, K ONPEIEICHUIO
o0mieil ctpareruu 0Oy4eHus, BOCIIUTAHUS M Pa3BUTHSA 00yUYalOLIUXCsl CPEICTBAMU
yuebHoro npeameta «Xumus» 111 10—11 xnaccoB Ha 6a30BOM YpOBHE COCTaBUIM
koHuentyanbHble nojoxkenuss @I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIEpKaHMs, PE3yJbTaTOB OOy4YeHUST U TpeOOBaHUN K YpPOBHIO MOJITOTOBKU
BBIITYCKHUKOB.

XUMHUYECKOe oOpa3oBaHue, [IOJIy4aeMOe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON OpraHu3alluy, SBJSETCS HEOThEMJIEMOM YacThio UX
oOpa3zoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAIONIMM 3TaloM pealu3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
LEJIOCTHOW CHCTEME XHMHUYECKOro 00pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U 00LIEH KyIbTYpHI
YEJIOBEeKa, a TakKe OKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBbI0 M MpUPOJHON cpede. Peanmusyercs xumuueckoe 00pa3oBaHHE
oOyyJarommxcsi Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHuUsl CpeICTBAMU y4e€OHOTO
npeaMera «XHMHs», COAEpPXKAHUE W IOCTPOEHUE KOTOPOTO ONPEIETCHbI B
oporpaMMe MO XUMHUU C YYETOM CHEHU(PUKH HAyKd XUMHUH, €€ 3HAYCHHs B
MO3HAHUU TIPUPOABl U B MAaTE€pUAIBHOM >KM3HM OOIIECTBA, a TAKXKE C Y4ETOM
o0lMX 1eneil W MPUHLUIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHUE
CHUCTEMBI CpeaHero ooIero oopasoBanus B Poccutickoit denepamnum.

XuMHSl KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyio pojb B
COBPEMEHHOW IUBUIM3AIMHU, B CO3/aHUM HOBOM 0a3bl MaTepUaNbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJa B ()OPMUPOBAHHUE PALMOHAIBHOIO HAYyYHOI'O MBIIUICHHUS,
B CO3JaHHME LEJOCTHOIO MPEJICTaBIEHUS 00 OKPYXAIOIEM MUpPE KAaK O €IMHCTBE
OPUPOJIbI U YEJIOBEKa, KOTOpoe (POpMHUpYeTCsi B XMMHUU Ha OCHOBE MOHUMAaHHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAOIIETO MHPA, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH U BO3MOKHBIMHU 00JIaCTIMU IPUMEHEHHUSI.



TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XHUMUsS CTajla
HEOTHEMIIEMON YaCThI0O MUPOBOM KYJIBTYpPbl, HEOOXOAUMBIM YCIOBHUEM YCHEIIHOIO
TpyJa W XKU3HU Kaxaoro wieHa oOmiectBa. CoBpeMEeHHas XUMHS Kak Hayka
co3ujaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBjieHAa Ha pEIICHHE
rJI00aNbHBIX TPOOJIEM YCTOMYMBOTO pPAa3BUTHUSI UEJIOBEYECTBA — CHIPHEBOA,
AHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON 0€30MacCHOCTH U OXPaHbl 310POBbSI.

B cooTtBercTBHM C OOHmMMH IENIMA WU TPUHIUIAMH CpPETHET0 OOIIEro
oOpasoBanusi copepkanue npenmera «Xumus» (10—11 kmaccel, 6a30BbIN ypOBEHb
M3YYEHHUS) OPUEHTUPOBAHO MPEUMYIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O MM JUIsi  BBIPpAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLMYMA, MPOJOJIKECHUS
00pa30BaHUs B pa3JIMYHBIX 001AaCTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBisomuM  TIpeAMeTa  «XUMHS»  SIBISIOTCS  0a30BbIE  KypChl —
«Opranuyeckas xuMus» U «OOmas ¥ HeopraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHHSI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU MO HEOPTaHUYECKOW XMMHH (C BKJIIOYEHUEM 3HAHUHN W3 OOIIEeH XUMHH) U
opraHnyeckoil xumuu. @OopMUPOBaHUE JAHHOM CHUCTEMbI 3HAHUW MpPHU U3YYEHUU
npeaMera 00ecleYrBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCETO MHOT000pasus
BEII[ECTB HA OCHOBE OOIIMX MOHITHM, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckas XuUMUus» CcPOpMHUpOBaHA B NPOrpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOT0 TOJAXO0Ja K H3YYEHUIO YYeOHOro wmartepuasa U 0O0YCJIOBJIECHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTMEM  3HAHMM HA  ONPEICIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OpraHMYECKOM XUMHU BEIIECTBA
paccMaTpHUBAIOTCS HAa YPOBHE KJIACCUYECKOM TEOpUU CTPOEHUS OpPraHUYECKUX
COCIMHEHHUW, a TakKe Ha YpPOBHE CTEPEOXMMHUYECKUX U  AJIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHun BenlecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHUU — OT YIJIEBOJOPOJOB JIO CIOXKHBIX OMOJIOTUUYECKH
AKTUBHBIX COCIUHEHWN. B Kypce OpraHmyeckom XUMHH IIOJy4arOT pPa3BUTHE
chopMUpPOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEPBOHAYAIILHbBIC
MPECTABICHUS] O XUMHUYECKON CBSI3H, KJIACCU(PUKAITMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMUYECKOW PEAKIUU.

[Tox HOBBIM yriom 3peHuss B mnpeameTe «Xumus» 0a30BOr0 YpOBHS
paccMaTpWBAETCs M3yYEHHBIH Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
TEOPETUYECKU MaTepuan U (AKTOJIOTUYECKHME CBEJIEHHS O BEUIECTBAX W
XUMHUYeCKo peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMUSD» O00yJarouuMcs TMPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOAMYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX UM METOAOJOTHYECKHX MO3MIIMA,



riy0’e TMOHATh HCTOPUYECKOE W3MEHeHHE (YHKIMH 53TOro 3akoHa — OT
o0oOmraromiei 10 00bACHAIOMEH U MPOTHO3UPYIOLIECH.

Envnas cucrema 3HaHMI O BaXKHEWIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, a TAKKE€ O XMUMHUYECKHX PEAKLUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKkaHus jomonHsercas B kypcax 10 um 11 kimaccos
AJIIEMEHTAaMHU COJEpXKaHUs, HMEIOLUMHU KYyJbTYypOJOTUYECKUH M TMPHUKIAIHOM
XapakTep. OTU 3HAHHUA CHOCOOCTBYIOT IOHMMAaHHMIO B3aUMOCBSI3U XUMHH C
IpYTMMHM HAayKaMH, PacKpblBalOT €€ poJib B IO3HABATEJIbHOM U IPAKTHYECKON
JIESITEIBHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHHUS K TMpOIECcCy
TBOpUYECTBA B OOJACTH TEOPHHM U MPAKTHYECKUX MPHUIIOKEHUN XUMHUH, TOMOTaroT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCA B OOMIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npobiieMax, CBSI3aHHBIX C XHWMHUEH, KPUTHUYECKH OCMBICIMBATh HH(DOpPMALUIO U
OPUMEHATh €€ U TIONOJIHEHMS] 3HAaHWW, PEIICHHsS HHTEIUIEKTyalbHbIX U
HKCIIEPUMEHTAJIbHBIX UCCIIEA0BATENIbCKUX 3a/1a4u. B 1enom coaepkanue yueOHOro
npeaMmera  «XUMHUS»  JAHHOTO  YPOBHS ~ W3YYEHUS  OpPUEHTUPOBAHO  Ha
dopMupoBaHUE y O0YYarOUIMXCS MHUPOBO33PEHYECKON OCHOBBI I MOHUMAaHMS
¢unocopckux uAeH, TaKUX Kak: MaTepuUaIbHOE €IUHCTBO HEOPTaHUYECKOTO U
OpPraHUYeCcKOro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM H
CTPOEHUEM, [O3HABAEMOCTh MPUPOJHBIX SIBICHUWA NYTEM OHKCIIEPUMEHTA H
pelIeHUs MPOTUBOPEUMH MEXKAY HOBbIMM (akTaMd U TEOPETUYECKUMU
IPEINOChUIKAMHU, OCO3HAHHUE POJIM XUMUHU B PELICHUH SKOJIOIMUYECKUX MpoOieM, a
Takke MpobJieM cOepekeHnsl IHEPIeTUUECKUX PECYPCOB, ChIPbs, CO3/1aHUsI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCHHUTAaHMS, pa3BUTUS M COLUMAIU3ALUU
oOyJarolmuxcs MNPUHATBIE MNPOTPaMMON MO XUMHUHM MOJIXOJbl K OMNPEICIICHUIO
COJEpKaHUs M TOCTPOCHUSA NpeaMeTa MpeaycMaTpuBalOT  (HOpPMUPOBaHHE
YHUBEPCAIbHBIX Yy4E€OHBIX JEWUCTBHMI, HMEIOIIMX 0a30BO€ 3HAYECHHUE IS
pa3NUYHBIX BHUJOB JICATENBHOCTU: pEIIEHUs NpoOsieM, TMOUCKa, aHaau3a M
00paboTku nH(pOpMaLK, HEOOXOIUMBIX JJIs1 MPUOOPETEHUS OIbITa MPAKTUYECKON
U HCCIIEN0BATENbCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B NO3HAHUU
XUMUH.

B npakTuke mnpemnojaBaHHs XUMUU Kak Ha YpOBHE OCHOBHOTO OOILIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEJIHETO 0OIIEro o0pa3oBaHus, MPU ONpeeIeHUN
COJIep KaTeIbHOM XapaKTepUCTUKHU IIeJIed W3Y4YeHUs MpeAMeTa HampaBlieHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPAIUIMOHHO NpU3HAETCA (POpMHpPOBAHHE OCHOB
XUMHYECKOM HAayKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHHUSA, MPAKTUYECKOM
JEATEIbHOCTH YEJIOBEKAa M KAK OJHOIO M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C
METOAWYECKOU TOYKM 3PECHUS TAKOM MOAXOJ K ONPEACICHUIO LEIEH U3YYCHUS
IpEeMETA SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.



CornacHo TaHHOW TOYKE 3PEHHUS TJIABHBIMU LEISAMH HU3YYCHHs MpEeAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBISIFOTCS:

dbopMHpoBaHHE CHUCTEMbl XHMHUYECKMX 3HAaHMA KaK BaKHEUIeH
COCTAaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOU
JeXaT KII0YeBbIe MOHATHSA, (PyHIAMEHTAIbHBIE 3aKOHBI U TECOPHUH XUMHH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHHE W TIOHMMaHUE CYUIHOCTH JOCTYIHBIX
0000111eH1IiT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHUE C HCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHUS,

dbopMHpOBaHHE U PA3BUTHE MPEJCTABICHUNA O HAYYHBIX METOJaX MO3HAHHUS
BEUIECTB U XUMHUYECKUX PEAKIHi, HEOOXOAMMBIX i MPUOOpPETCHHS
YMEHHH OpHUEHTUPOBATHCSA B MHUPE BEIIECTB W XHMHUYECKUX SBIICHUH,
UMEIOLINX MECTO B IPUPOJE, B MPAKTUUECKOMN U IOBCEITHEBHOM KU3HU;

pa3BUTHE YMEHHUN U CIIOCOOOB JI€ATEIBHOCTH, CBSI3AHHBIX C HAOJIIOJIEHUEM U
OOBSICHEHMEM XHMUYECKOTO HKCHEPUMEHTAa, COOIIOJCHUEM IpaBUII
0e301acHoro oOpanieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atumMm, coaepskaTesbHas XapaKTepUCTHKA LieJiel U 3a7a4 U3y4eHUs
npeaMeTa B mporpaMMe Mo XMMHUH YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBHUH
C HOBBIMHU MIPHOPHUTETAMHU B CHCTEME cpenHero odmiero odpazoanus. CerogaHs B
OpernojaBaHUM XUMHM B OOJbIIEd CTENEHW OTHAETCsl  IPEANOuYTEHHUE
IPAKTUYECKOH KOMIIOHEHTE COJAEpKaHUS OOy4eHHs, OpPUEHTHUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00IIe00pa30BaTENbHOM OpraHU3alvu, BIAJCIOLIErO HE
HAa0OpOM 3HaHWM, a (PYHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CHOcOOaMHu U
YMEHUSIMHU aKTUBHOTO TIOJIYYCHHS 3HAHUN U MPUMEHEHUS UX B PEaIbHOU KU3HU
JUTSL pEIlIeHUs MPAKTUYECKHUX 3aj1ay.

B cBs3u ¢ 3TUM Tpu M3YYCHHH TpeaMeTa «XUMHUS» JOMUHHUPYIOIIee
3Ha4YeHHE MPUOOPETAIOT TAKUE SN U 33J]a4H, KaK:

amanraiusi o0yJaronmxcs K YCJIOBUSAM JMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMUpOBaHHE  WHTEIJIEKTYyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY NPUHATHIO I'PaMOTHBIX
pEIICHU B KOHKPETHBIX KU3HCHHBIX CUTYAIUSX, CBA3AHHBIX C BEIICCTBAMHU U UX
IPUMEHEHHUEM;

dopMupoBaHre y OOydJaromuXcs KIIOYEBBIX HABBIKOB  (KJTFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHUBEPCAIbHOE 3HAYCHHUE [UJISI DPA3IUYHBIX BUIOB
NeSATEeILHOCTH: PEIIeHus MpobJieM, MOoucKa, aHamu3a U 00paboTku uHbOpMaIIH,
HEOOXOJUMBIX Ui NPUOOPETEHHs] OMbITa JEATENIbHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B TIO3HAHWM XHUMHH, a TaKXke Ui OICHKH C  MO3UIH
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB M XHUMHUYECKUX
IPOLIECCOB HAa OPTaHMU3M YEJIOBEKa U MPUPOJIHYIO CPENY;



pa3BHUTHE ITO3HABATEIBHBIX WHTEPECOB, MHTCIUICKTYaIbHBIX W TBOPYCCKHX
CIOCOOHOCTEH 00yUaronmMXcs: ClIOCOOHOCTH CAMOCTOATEIBLHO MPUOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMH ITOTPEOHOCTSIMH, MCIIOIH30BAThH
COBpPeMCHHBIC MH(GOPMAIIMOHHBIC TEXHOJIOTHH IS TIOMCKA W aHaJn3a y4eOHOH U
HAyYHO-TIOMYJISIPHON HH(POPMAIIU XUMHUYCCKOTO COICPKAHUS;

(GbopMHpOBaHNE U PA3BUTHE Y 00YYAIONTUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHUS, HA0TIOAaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPHIE 0COOESHHO
HEOOXOJUMBI, B YaCTHOCTH, NPU IUIAHUPOBAHWH M TPOBEACHUN XHMHYECKOTO
AKCIICPUMCHTA;

BOCIIUTAHUE Yy OOydJarommuxcs YOSKIEHHOCTH B T'YMaHHCTHYCCKOU
HAIPABJICHHOCTH XHWMHH, €€ Ba)KHOH POJU B PEIICHUH IIOOATBHBIX IMPOOJIeM
paIoOHAaIBHOTO MPUPOIOIOIB30BAHNS, TTOTIOJHCHHS SHEPTCTHICCKUX PECYPCOB H
COXPAaHCHHUS MPHPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOJIUMOCTH OCpPEKHOTO
OTHONICHUS K TIPHPOJIE M CBOEMY 3JIOPOBBIO, a TaKKe MPHOOPETEHUsS OIbITa
WCIIOJIb30BAaHUS TOJYYCHHBIX 3HAHMH IS IPHHATHS TPaAMOTHBIX PCIICHHH B
CUTYAIUAX, CBSI3aHHBIX C XUMHUYCCKHUMH SIBIICHUSMHU.

B ydeOHOM mmiaHe cpemHero oOmiero oOpa3oBaHUs MPEIMET «XHUMHSDY
0a30BOTr0 YpOBHS BXOIHWT B COCTAaB MpeAMETHON o0yacth «EcTecTBEeHHO-HAyYHBIC
IPEIMETBIY.

OO1ee 9rciio 9acoB, OTBEAEHHBIX I U3YUCHHSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oomero odpazoBaHus, coctaBiseT 68 yacoB: B 10 kmacce — 34 gaca (1
vac B Hezenmo), B 11 kimacce — 34 gaca (1 yac B Hezeio).



COIEPXAHME OBYYEHUA
10 KJIIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHHU

[Ipenmer opraHnyeckor XUMHH: €€ BOZHUKHOBEHHE, PA3BUTUE U 3HAYCHUE B
NOJIYYEHUH HOBBIX BEIIECTB U MaTEpHaNoOB. Teopus CTPOCHHS OpPTraHUYECKUX
coenunennit A. M. bytnepoBa, e€ ocHOBHbIE TIoJI0KeHUS. CTpYKTypHBIE (HOPMYITbI
OpraHuyeckux BemecTtB. [omonorus, wu3oMepuss. XuUMHUYECKas CBA3b B
OpPTraHUYECKUX COCIMHEHUSAX — OJJMHAPHBIC U KPaTHBIC CBSI3H.

[IpencraBnenne o kinaccupuKalMy OpraHUYEcKuX BemlecTB. HomeHknaTypa
OpraHMYEeCKUX COCIMHEHUN (CUCTeMaThyeckas) W TpUBHAIbHBIC Ha3BaHUSA
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Y4YEHHUs BEIIECTB WM HUX MPEBPAIICHUM:
O3HAaKOMJICHHE C OO0pa3llaMu OpPraHMYECKUX BEIIECTB W MaTepuajaMud Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIEeCTB, HAOIOJIEHUE W
OMMCaHWE AEMOHCTPAIMOHHBIX OMBITOB [0 MNPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
MIpU HarpeBaHuu (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKHE M XHWMUYECKHE CBOWCTBA
(peakiuu 3aMelieHus] W TOpPEHHUs), HAXOXKJICHHE B TPHUPOJAE, MOJYYCHHE U
MPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHUYECKUN psAl. DTUIEH U MPOIMUICH —
MPOCTEUIINE TPEICTABUTENN AJIKEHOB: (U3MYECKHE M XHWMUYECKHE CBOWCTBA
(peakiuu THAPUPOBAHUS, TAJOTCHUPOBAHMS, THIpATallUd, OKUCICHUS U
MOJIMMEPU3ALINH ), TIOJYYCHUE U TPUMEHEHHUE.

Ankanuensl: Oyrtaawes-1,3 m meTwiOyTtaanen-1,3. CTpoeHHE, BaKHEHIIIHEC
XUMHUYECKHE CBOMCTBa (peakuus mnojauMmepusaiuu). I[lomydeHue CHHTETHYECKOTro
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN Psill. AIICTHIICH
— TPOCTEUIIMI MpeACTaBUTEIb QJIKHWHOB: COCTaB, CTPOCHHUE, (PU3MYECKUE U
XUMHUYECKUE CBOMCTBA (pEaKkuu THAPUPOBAHMS, TaJOTC€HUPOBAHUS, THIpATAIINH,
TOpeHHUsl), MOJy4eHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (U3MYECKHE M XMMHUYECKHE CBOWCTBA
(peakuuu rajoreHUpPOBaHMS U HUTPOBAHUS), NOJYyYEHUE U MpPUMEHEHUE. 1oayon:
cocmae, cmpoeHue, uauueckue U  Xumuveckue  ceolicmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NOJyYeHUue U npumeneHue. TOKCUYHOCTb



apeHoB. ['eHeTnMyeckas CBSI3b MEXIY YIVIEBOJOPOJAMH, NPUHAMIEKAMIMMHU K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble UCTOYHUKH YTIEBONOPOAOB. IIpuUpOonHBIA Tra3 W NOMYTHBIE
HeTsaHbpie Ta3pl. HedTs u e€ mpoucxoxaenue. CrnocoOwl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TepMHUYECKHM, KaTalUTHYeCKuil), nuponu3. [IpoaykTel
nepepaboTKu HepTH, UX MPUMEHEHUE B MPOMBIIIICHHOCTH U B ObITY. KameHHbIH
yroJib U MPOAYKTHI €ro nepepadboTKH.

OKCIEpUMEHTANIbHBIE METOJIBI HM3YYEHUs BEIIECTB M HUX MPEBPAIlCHUN:
O3HaKOMJIEHHE ¢ 00pa3liamMH TIaCTMACC, KaydyKOB U PE3HHbI, KOJUICKIIUU
«Hedpte» u  «Yromp», MOAETUPOBAHUE  MOJEKYJT  YIJIEBOAOPOJIOB U
rajJOreHONPOU3BOIHBIX, POBEACHNE MNPAKTUYECKON pabOThl: MOSyYEHUE ITUIICHA
Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnrie 3amaun.

Bbrluncnenuss mo ypaBHEHMIO XUMHYECKOW peakiuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOTO BEHIECTBA WJIM MPOAYKTA PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOJYKTOB PEAKIIIH).

KucJiopoacoaep:kamue opranu4ecKue CoeAMHEHUA

IIpenenbHBIE OQHOATOMHBIE CIHUPTHL. MeETaHON M 3TaHON: CTPOECHHE,
(¢u3nueckue M XUMHUYECKHME CBOMCTBa (peaklUu C aKTHUBHBIMM METaJUIaMH,
raJIOr€HOBOJOPOJaMH, TOpPEHHUE), MpuMeHeHue. BoIopoaHbie CBA3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeficTBHE METaHOJIAa U 3TAHOJIa HA OPraHU3M YEJIOBEKa.

MHOroaToMHbl€  CHUPTBL. OJTUJIEHIVIMKOAb M  T[JIMLEPHH: CTPOCHMUE,
bu3nueckue W XUMUYECKHE CBOMICTBa (B3aUMOJCHCTBHE CO UICJIOYHBIMU
MeTaJUlaMH, KaueCTBEHHAas peaklus Ha MHOrOAaTOMHBbIE COUpThI). JlelicTBue Ha
OpraHu3M 4enoBeka. [[pumeHnenne rauuepruHa u dTUIICHTITUKOJIS.

®deHoM: CTPOCHHE MOJEKYIbl, (PU3MYECKUE U XUMHUYECKHE CBOMCTBA.
TokcuunocTth penosta. [Ipumenenue denona.

Anpnerunpl U kemouvl.  DopmanbIerui, aueTaNbAETU]:  CTPOCHHE,
bu3nuecKkue U XMMHYECKUE CBOWCTBA (PEaKUMU OKHUCIEHUS U BOCCTAHOBIICHHS,
KaueCTBEHHbIE PEAKIIMH), TIOJyYeHHE U IPUMEHEHHE.

OAHOOCHOBHBIE TIpeneiibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOEHHE, (PU3MYECKHEe U XMMUYECKHE CBOWCTBa (CBOWCTBA,
oOlue g Kiacca KUCIOT, peakuus 3TepuduKanum), nojaydyeHre U NpuMeHEHHE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI Kak MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

CnoxHble 3GuUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [‘maponus
cinoxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [IpumeHenue xupoB. bruonoruueckas

POJIb )KUPOB.



YrneBompl:  cocTaB, kiaccudukanus ~— yrieBogoB  (MOHO-, OuU- U
nosiicaxapubl). ['oko3a — NpocTelnii MOHOCaxapua: OCOOEHHOCTH CTPOCHHS
MOJIEKYJbI, (U3MUYEeCKHe U XUMHYECKHE CBOMCTBA (B3aMMOJACWUCTBHE  C
ruapokcugom meau(ll), okucieHme ammuayHbIM pacTBOpoM okcupa cepedpa(l),
BOCCTAaHOBJICHHE, OpO’KEHHE TJIIOKO3bI), HaXOXKJICHHE B MPUPOJE, MPUMEHEHUE,
ounonoruyeckas posib. otocunre3. DpyKkTo3a Kak U30Mep TIFOKO3bI.

Kpaxman u nemnoiio3a kak npupojsbsie noaumepsl. CTpoeHHe Kpaxmania U
uemnono3bl.  dusnueckue M XMMHYECKHME CBOWMCTBAa Kpaxmana (THApoJIn3,
KAuECTBEHHAsI PEAKIUS C UOJIOM).

DKCIEepUMEHTAIbHBIE METOJIbl M3Y4YEHHUsI BEIIECTB U WX MPEBPAILCHUA:
MPOBE/ICHNE, HAOJIOJACHUE M ONMUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUECTBEHHBIE PEAKIMM OJHOATOMHBIX CIHPTOB (OKHCIEHHE 3TaHOJa
okcusmoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJCUCTBUE TIIMIICPUHA C
rugpokcuiom meau(ll)), anpaernnoB (OKUCICHUE aMMHUAYHBIM PACTBOPOM OKCHJA
cepedpa(l) m ruapoxcumom wmemau(ll), B3aumojmelcTBUEe Kpaxmajia C HOJIOM),
MPOBEICHHUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3agaun.

Boluncienuss mo ypaBHEHHIO XHMHYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKUMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH).

A3oTcoeprkalme OpraHuueckue COeIMHEHU.

AMMHOKHCIIOTHI KaKk amM(pOTepHbIE OpraHUYecKue coeauHeHus. Ousznyeckue
U XMMHYECKHE CBOMCTBA aMUHOKHUCJIOT (Ha mpuMepe riauiuHa). buonoruueckoe
3HaUYE€HHUE aMUHOKUCIOT. [lenTuabl.

benku kak mnpuUpoOAHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpPUYHAS W TPETUYHAs CTPYKTypa OENKOB. XHWMHUUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpAllHsl, KaYECTBEHHbIE pEaKUU Ha OEJKH.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YE€HHUs BEIIECTB M HUX MPEBpaIllCHUMN:
HAOJIOICHUE U OTIMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OEJIKOB MPH
HarpeBaHWUM, [IBETHBIC PEAKIINH OCITKOB.

BrbicokoMoJ1eKyJISIPHBbIE COeIMHEHUS

OCHOBHBIC TOHATHUS XWMUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALMU, CPEAHSST MOJICKYJIIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
MOJIMMEPHU3AIIHS ¥ TIOTUKOHICHCAITHS.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYCHHS BEIIECTB W WX MPEBpaICHUMN:
O3HAaKOMJIEHUE ¢ 00pa3liaMu HNPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3U.



Peanm3anust MEeXIIPEAMETHBIX CBSI3€W IPU M3YUYEHUU OPTaHUYECKOM XMMHU B
10 kmacce OCYIIECTBIISIETCS UEpe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUHM, TaK U IOHATHUM, SBIIIOLIUXCS CHUCTEMHBIMHU ISl OTHECIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO11ue ecTeCTBEHHO-HAyUHbIE IOHATHS: SIBJICHUE, HAYYHBIH (paKkT, TUIOTE3A,
3aKOH, TEOpHsl, aHAJU3, CUHTE3, KiIacCU(UKAIMs, MEPUOJUIHOCTh, HAOIIOACHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJCIIUPOBAHUE.

®usuka: MaTepus, DOHEpPrus, Macca, aroM, DJIEKTPOH, MOJIEKYJIa,
HSHEPreTUYECKU YpPOBEHb, BEIIIECTBO, TENO, OO0BEM, arperaTHoe COCTOSIHUE
BEIIeCTBa, (PU3NUECKUE BETUYUHBI U SUHUIIBI UX U3MEPECHHS.

buonorus: kierka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3MeE,
¢oTocuHTE3, OHMOJOrMYECKH aKTUBHbIE BeulecTBa (O€NIKH, YTIEBOIBI, KHPHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, OJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHosorus: NUIIEBbIE NPOAYKTHI, OCHOBBI PALMOHAIBHOIO IMTaHUA,
MOIOILIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE IIpenapaThl, MaTepualbl U3
VCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbBI XUMHUH

XUMUYECKHI 3JeMEeHT. AToM. Sfnpo aroma, HW30TONBlL. DJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeeNieHusl AJIEKTPOHOB IO OpOUTaIsIM B aToMax
3JIEMEHTOB MEPBbIX YETHIPEX MEPUOJOB. DIEKTPOHHASI KOH(UTYpALUs aTOMOB.

IlIepunonnueckuit 3akoH u Ilepronnueckas cucremMa XUMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEpUOANYECKOrO 3akoHA U [leproanyeckoil CHCTEMBI
xumuyeckux aneMmeHToB . M. MeHnneneeBa ¢ COBpPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHs CBOWCTB XHMMHYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXKHBIX BEIIECTB MO TPYIMIaM U MEPHOJIaM.
3Ha4YeHUE MEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BUIbl XUMHUYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHMsSI KOBAJICHTHOW XHMMHYECKOW CBsi3u (OOMEHHBIH ¥ JTIOHOPHO-
akienTopHblil). BogoponHas cBsizb. BaneHTHOCTb. DNEKTPOOTPULIATEIIBHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U @aHUOHBI.



BemectBa  MOJEKYJISPHOTO M HEMOJEKYJSIPHOIO  CTPOCHMS.  3aKOH
ITOCTOSIHCTBA COCTaBa BEIIECTBA. THUITbI KPUCTAIMYECKUX PEIETOK. 3aBUCUMOCTh
CBONMCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[TonsitTne o mucnepcHbIx cucremax. VICTMHHBIE W KOJUIOMJHBIE PACTBOPHL.
MaccoBas 10151 BElecTBa B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COECIMHEHUH. Homenxknatypa
HEOPraHWYECKUX BeEIeCTB. ['eHeTnuyeckas CBsA3b HEOPTraHWYECKUX BEILECTB,
IIPUHAJIEKAIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuua. Kiaccudukanmss — XMMHYECKHMX — peakiuil B
HEOPraHWYeCKOM M OPraHUYeCKOW XUMHUHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoOBecHe. @DaKTOpPbI, BIMAIOIIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

Dnekrponutuyeckas auccounanus. CuiabpHbie U cinadblie 3neKTponauTsl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIIEpUMEHTAIBHBIE METOJIbl HM3Yy4YE€HUs BELIECTB WU HUX MPEBPAILICHUMN:
neMoHcTpauus Taonun «llepuoanueckas cucrema XxumMuueckux anemeHTos /. U.
MenpeneeBay, U3ydeHHE MOJIEIEH KPUCTAUIMYECKUX PEETOK, HAOIIOJACHUE U
OMMKCAaHKE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3j0KEeHUE TIEPOKCHUIA
BOJIOPOJA B MPUCYTCTBUU KaTaau3aTopa, ONPEIEIIEHUE CPEAbl paCTBOPOB BEILIECTB
C TMOMOUIBI0 YHUBEPCAJIBHOTO HHAMKATOpPA, PEAKUUHU HOHHOTO OOMEHa),
IIPOBEICHUE NPAKTUUYECKON paboThl «BinsgHue pazanuHbix (HaKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnrie 3agaun.

Pacu€tel 10 ypaBHEHMAM XUMHYECKUX pEaKkluid, B TOM YHUCIIE
TEPMOXMUMHUYECKHAE PACUYETHI, PACUETHI C MCIIOJIb30BAHUEM IIOHATHS «MaCCOBas
JIOJIS1 BEILIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilonoxxkenne HemerayuioB B Ilepuomuueckoit  cucreme
xumuueckux sneMeHToB J[. M. MenpgeneeBa U 0COOEHHOCTU CTPOCHHUSI aTOMOB.
®du3nyeckre CBONCTBA HEMETAJIOB. AJUIOTPONHMS HEMETalIoB (Ha MpUMepe
KHCIIOpOa, cephl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETA/UIOB (Tajlor€HOB, CEphI, a30Ta,
dochopa, yrmepoma W KpeMHHUsA) U HUX  COEAMHEHUH  (OKCHIOB,
KHCIIOPOJCOIEPKAIINUX KUCIOT, BOJOPOJAHBIX COSIMHEHUN ).

[IprumeHeHne BaXXKHENUIIINX HEMETAIIJIOB U UX COEUHEHUN.



Meramnel. lonoxenne meramnos B Ilepuogndeckor cuCTeEME XMUMHYECKHUX
anemenToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI0UEK
aToMoB MetaiioB. OO0mue ¢usnueckne cBoicTBa MeTaioB. CIUTaBhI METAIIOB.
DJIEKTPOXUMHUYECKUH Pl HAPSKEHUH METaJIOB.

XHUMHUYECKHE CBOMCTBA BA)KHEUIIMX META/UIOB (HATpUM, Kajaui, KaJbIUH,
MarHui, alfOMUHUN, IMHK, XPOM, JKeJIe30, MEJIb) U UX COCTMHEHUH.

OOmue crnocoObl moimyueHus: MeTawioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHHUKE.

ODKCHEPUMEHTAIbHbBIE METO/Abl H3YYE€HHUSI BEUIECTB M MX MPEBPaAIICHUIA:
W3y4YCHUE KOJUICKIMH «MeTauthl ¥ CIUTaBbD», OOpa3lloB HEMETAJUIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJICHUE U OMNHUCAHWE JACMOHCTPAIMOHHBIX U
Ja00pAaTOPHBIX OIBITOB (B3aUMOJCHCTBHE THIPOKCHA AIFOMHUHUS C pacTBOpaMu
KHCJIOT U IIeJIoueid, KaueCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérnrie 3agaun.

Pacuérpl maccel BemiecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacuéTbl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJTYKTOB PEAKIIMH, €CIIU OJHO
13 BEUIECTB UMEET IIPUMECH.

X¥uMHS ¥ )KM3Hb

Ponp xuMum B oOecrieyeHUM SKOJOTHYECKOM, SHEPTreTUYECKON U IHUILECBOM
0€30MacHOCTH, pa3BUTUM MeAUIUHBL. [IOHSATHE O HAy4HBIX METOJaXx IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIHM.

[IpencraBienuss 00 OOHMMX HAYYHBIX MPHUHIUNAX MPOMBIIUIEHHOTO
MOJIYYCHUS BOXKHEUIIIUX BEIIECTB.

UenoBek B MHpE BEHIECTB W MATEPHUATIOB: BAXHEWUIINE CTPOUTEIHHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTe€pHajbl, Kpackh, CTEKJIO, KEepaMHKa,
MaTepuaibl U SJICKTPOHUKH, HAHOMATEPHUAJIbl, OPTAaHUYECKUE U MHUHEPAIbHbBIC
ynoOpeHus.

XuMHST W 30pOBbE YEJIOBEKAa: IpaBWia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO0 UCIOJIB30BaHUS MpenapaToB OBITOBON XUMUM
B IIOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE CBS3H.

Peanmuzanusi  MeXNpeAMETHBIX  CBSI3ed MpU  M3Y4YCHUHM  OOmed U
HEOpPraHU4ecKorM XuMuM B 11 Kilacce oCylIeCTBIISIETCS Yepe3 UCIOIb30BaHUE KaK
OOIMX ©eCTECTBCHHO-HAYYHBIX TOHSATUH, TaK W TIOHSITHH, SBISIOIIMXCSA
CHUCTEMHBIMU ISl OTACJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: HAay4YHBIM (akT, rumores3a, 3aKoH,
TEOpHsS, aHallu3, CHHTE3, KIacCUpUKAIUsi, TEPHOJUNYHOCTh, HAOIIOJICHHE,
AKCIIEPUMEHT, MOJAEITUPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepus, YHEPIrUsi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUECKUN YPOBEHbB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, (PM3NUYECKUE BEIUYMHBI U CIMHHIIBI MX
U3MEpPEHUSI, CKOPOCTb.

buonorusi:  kimerka, oOpraHu3M, OJKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC TOPOJBI, MOJE3HBIE UCKOMAEMbIE, TOTUIUBO,
pPECYpCHI.

TexHonmorusi: XuMHYECKasi MPOMBIIIUIEHHOCTh, METAJUTYpIrusi, MPOU3BOJICTBO
CTPOUTENIbHBIX MATEPHUAJIOB, CEJIbCKOXO3SUCTBEHHOE MPOU3BOJCTBO, MHIIIEBas
MPOMBINLJICHHOCTh,  (papManeBTUUeCcKass  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKMX IMpernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMHNHA
HA BA30BOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHIMA

JIMYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOyYaromMuMuCA TMpOorpaMM CpeaHero oOmiero oOpa3oBaHUs (JUYHOCTHBIM,
METanpeaIMETHBIM M MpeAMETHhIM). HaydHo-MeToaudeckol OCHOBOM  Jyis
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEILHOCTHBINA MOAXO.

B cooTBeTcTBHM C CHUCTEMHO-JIEATENLHOCTHBIM TOJXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHHUS MpenMeTa «XHWMHs» Ha ypOBHE CPETHETO
00111eT0 00pa30BaHUsI BBIICIICHBI CIEAYIONIUE COCTABIISIIONINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOW TPAKTAHCKOM HUACHTUYHOCTU —
TOTOBHOCTHU K CAMOPAa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIMYMEe MOTHBALIMU K 00YyYEHUIO;

I[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX yOEXKICHUN JMYHOCTH HAa OCHOBE
KJIFOYEBBIX LIEHHOCTEW U UCTOPUUECKUX TpaAULIUK 0a30BOM HAyKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYarolMXCsl PYKOBOJACTBOBAaThCS B CBOEH
JESITENIbHOCTH II€HHOCTHO-CMBICIIOBBIMH yYCTAHOBKAMH, MPHUCYIIUMHU IIEITOCTHOM
CUCTEME XMMHUYECKOTO 00pa30BaHus;

HAJIM4YMe TPABOCO3HAHMSI SKOJIOTHYECKON KyJIbTYyphl U CIOCOOHOCTH CTaBHUTH
LIEJIA U CTPOUTD KUZHEHHBIE TJIaHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHs» JOCTUTAOTCS B
€IMHCTBE YYeOHONH W BOCIHUTATENBHON JESATENIBHOCTH B COOTBETCTBUU C
TYMaHUCTHYECKUMH, COIIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH
U WJeaJlaMd POCCHUMCKOrOo Tpa)<IaHCKOro OOIIEeCTBAa, MPUHATHIMH B OOIIECTBE
HOpMaMHd W [paBWIaMH  TOBEIEHHUS,  CIOCOOCTBYIOILMMHU  MpoIleccam
CaMOIIO3HAHUS, CaMOPa3BUTHUS W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
00yyJaroImuxcs.

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHHS TMpeAMeTa «XHUMHS» OTPaXKaroT
c(OPMUPOBAHHOCTh OIBITa MO3HABATEIBHON M TMPAKTUYECKOW JEeSTEIbHOCTH
oOyJaromuxcst Mo pealn3aiuy MPUHIATHIX B 0OIIECTBE LIECHHOCTEH, B TOM YHCIIE B
JaCTH:

1) rpaIaHCKOro BOCIIUTAHUS:

OCO3HaHUs 00YYarOIIMMHCS CBOMX KOHCTUTYLHMOHHBIX MPaB U 00S3aHHOCTEMH,
YBKEHUS K 3aKOHY M MPABOTIOPSIKY;

NPEJICTaBICHUS] O COLMAIbHBIX HOPMax M MpaBWIaX MEXINYHOCTHBIX
OTHOIIICHUH B KOJUIEKTUBE;



TFOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUM YYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHIMOJIHECHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh M NPUHUMAaThb MOTHBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTHI IPYTHX MpU aHAJIW3€ PA3TUYHbIX BUJIOB YUEOHOH 1EATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHHUS

LEHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTE€YECTBECHHON XUMMHHU,

YBaXEHUS K NPOLECCY TBOPYECTBA B O0JIACTH TEOPUM M IMPAKTHYECKOTO
NPUMEHEHUSI XMUMHH, OCO3HAHUS TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pPE3yJbTaT
JUIMTENIbHBIX ~ HAONIOJICHUH, KPOMOTIUBBIX  DKCIEPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TpyZAa YYE€HBIX U IPAKTUKOB;

MHTEpeca M TO3HABAaTEIbHBIX MOTHMBOB B MOJYYEHHH U MOCIEAYIOLIEM
aHanu3e UHPOpPMaLUU O MEPEJOBBIX JOCTHXKEHHSIX COBPEMEHHON OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHNA:

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO IMOBE/ICHHUS;

CIIOCOOHOCTH OII€HMBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMHU SIBICHUSIMU,
Y MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEAEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M MPAaBOBBIX HOPM M OCO3HAHHE TMOCIEACTBUN 3TUX
MOCTYIIKOB;

4) hhopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

MOHMMAaHMUSl IIEHHOCTEH 3J0pOBOTO M Oe3omacHoro oOpasza IKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIECHHMSI K COOCTBEHHOMY (DH3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBUJ O€30MacHOro OOpallleHusi C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTU TMpaBWI MHAUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYAIUAX, YTPOXKAIOUIUX 3I0POBbIO U KU3HU JIIOJIEH;

OCO3HaHUSl TOCIEACTBUM W HENPUATHS BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KypEHHUSI);

5) TPy10BOT0 BOCTIMTAHUS:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEOBATENbCKON
JEATEeTbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM W JAPYTUX  BHIAX
NEeSTEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTHE€ B pEHICHUM MPaKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOEr0 Kjacca, IIKOJIbI);



UHTEpeca K MPAKTHUECKOMY HU3YUYEHHIO Tpodeccuil pa3TuyHoOro poaa, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS TPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBaXEHHS K TPYAY, JIOAAM TPyJla U pe3yJibTartaM TPYAOBOM JEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUYATbHON TPACKTOPUU
oOpasoBanusi, Oymymeld mpodeccud W peaau3alui COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rnYecKOro BOCIIUTAHMSA:

AKOJIOTUYECKU LEIECO00Pa3HOro OTHOLICHHSI K MPUPOJE, KaK HCTOYHHKY
CYILIECTBOBAHUS KU3HU Ha 3€MIIE;

MMOHUMAaHUsl IJI00AJIBHOTO XapakTepa 53KOJIOTMYECKUX MpoOeM, BIUSHUSA
SKOHOMMYECKHUX IPOLECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHON CPENBI;

OCO3HaHUS HEOOXOJUMOCTH HCIOJIb30BAHUSI JOCTHXKCHUM XUMUU IS
peLIeHUs] BOIIPOCOB PALIMOHATIBHOIO IIPUPOIOIIOIb30BAHUS,

AKTUBHOTO HENPUATHS JCUCTBUW, TMPHUHOCAIIUX BpPEJ  OKPYKarolleu
OPUPOAHON Cpejie, YMEHHSI TPOTHO3UPOBATh HEOJArONMpPUATHBIE SKOJOTUYECKUE
MOCJEACTBUSA MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAIATH UX;

HaJIMYUsl PAa3BUTOTO 3KOJIOTMYECKOTO0 MBILIUIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
OmbITa JEATEIIbHOCTH HKOJIOTHYECKOM HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBATbCS UMM B TO3HABATEIBHOM, KOMMYHHUKATUBHOW WU COLMAIBHOM
MpPaKTUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO MPOTUBOCTOSATH HJICOJOTUH
xemodoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

C(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CcHenu(PUKA XUMUM KaK HayKH, OCO3HaHUsI €€ poJid B
bopMHpPOBaHUN PAINMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHM IEITOCTHOTO
MpeacTaBieHus] 00 OKpPYKAIOIIEM MHUpPE KaK O €IMHCTBE MPHUPOJBLI U YEIOBEKA, B
MO3HAHWU TPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIeHHH MPOoOJIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B  0COOOM 3HAYUMOCTH XHUMHUH JUISI  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyYMaHHCTUYECKOMW HANpaBJICHHOCTH M BaXXHOW pOJU B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, PEIIEHUU TJI00AIBHBIX MPOOJieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPbEBOM, DHEPTETUUYECKOM, NMUIIEBOU U
HKOJIOTUYECKON 0O€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, O0ECIEYEHUU YCIOBHM
YCHENIHOTO TPpyJa € OKOJOTUYECKH KOM(OPTHOM KHUZHM KaXKIOTO UJIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TOHUMAHHUS CYIIHOCTH METOAO0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HUCIOJIb30BaTh



MoJTyJaeMble 3HAHUS JIUI aHAIN3a U OOBSICHECHUS SBICHHUN OKPYXKAIOIIETO MUpPA U
MPOUCXOJAIINX B HEM U3MEHEHUM, YMEHHUS JiejaTh 000OCHOBAHHBIC 3aKJIIOUEHHUS Ha
OCHOBE Hay4dHbIX (DaKTOB M MMEIOIIMXCS JaHHBIX C MEJNbI0 MOIYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUSA IS
penieHus IpoOJieM B peasibHbIX KU3HEHHBIX CUTYaLUSX;

MHTEpEca K NO3HAHUIO U UCCIIEI0BATEIBCKON AEATENbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHUI0, K AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWM 10 XHMHH B
COOTBETCTBUHM C KU3HECHHBIMU MTOTPEOHOCTSIIMU;

UHTEpeca K OCOOCHHOCTAM Tpy/Aa B paznuyHbIX chepax mpodeccruoHambHOM
NEATEIIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TMpeaMeTa «XHUMHs» Ha
YPOBHE CpeAHEro o0Iiero oopa3oBaHus BKIOYAIOT:

3HauuMble Uil (GOPMHpPOBAHUS  MHUPOBO33PEHHS  OOydaronuxcs
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHEMUPUKY METOJOB ITO3HAHMS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, DHEPTHS, SIBICHHE,
mpoliecc, CUCTeMa, HaydHbIM (hakT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleJoBaHuE, HAOOIEHNEe, U3MEPEHHE, IKCTIEPUMEHT U APYTHE);

YHUBEpCaAIbHBIC YUeOHBIC NEUCTBHUS (ITO3HABATEIIbHBIC, KOMMYHHUKATHBHBIC,

PETYJISITUBHEBIE), o0ecreynBaroIne dbopmupoBaHue (yHKUIHOHATBHOM
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YyYaronXcs;
CHOCOOHOCTD oOyuaroumxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKHE 3HAHUS M YHUBEPCAIbHBIC y4eOHBIC
JICVCTBHS B MO3HABATEIIBHON U COMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMH U  PETYJIATUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJIbHBIMHA yueOHbIMH NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE AeCTBHSI:

CaMOCTOSITeTbHO  (popMynMpoBaTh U aKTyaJIM3UupoOBaTh  IpoOJieMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesiTh IENU JEATENbHOCTH, 3ajJaBas MapaMeTpbl W KPUTEPUU UX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI IEATETBHOCTH C TOCTABICHHBIMHU LIEISIMU;

MCIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICIISITh XAPAKTEPHBIE NMPHU3HAKUA IOHATUMA W YCTAHABJIMBATH MX B3aWMMOCBS3b,



MCIIOJIh30BaTh COOTBETCTBYIONINE TOHATHUS I OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUIM;

BBIOMpAaTh OCHOBAaHUA M KPUTEPUHM I KiIacCU(PUKAIMK BEUIECTB U
XUMHUYECKUX PEAKIINIM;

YCTaHABIMBAaTh NPHUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SABJICHUSMU;

CTPOUTH JIOTMUECKUE pacCyXJeHUus (MHAYKTUBHBIC, JCAYKTHUBHBIC, IIO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B PacCMaTpUBAEMBbIX
SIBJICHHSIX, (DOPMYITUPOBAThH BHIBOIBI M 3aKIIIOUCHHS,;

MIPUMEHSATh B MPOLECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJIENIH, TPEOOPA3OBHIBATH MOJIEIIbHBIE MPE/ICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJI€MEHTa, XUMHUYecKas ¢GopMmyrna, ypaBHEHHE XHUMHYECKOM
peakiuyu — TMpU PENICHUU Y4eOHBIX TMO3HABATENBHBIX W IPAKTHUUYECKUX 3ajiad,
MIPUMEHSTh Ha3BaHHBIC MOJIEIbHBIC MPEACTABICHUS JIJIsl BBISBJICHUSI XapaKTEPHbIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHMN.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

BJIQJIETh OCHOBAMHM METOJIOB HAYYHOT'O IMO3HAHUS BEIIECTB M XWMHYECKUX
peaKkuui;

(opMyIMpPOBATH LIEJIM U 33]1a4U UCCIEIOBAHUS, HCIIOJIb30BATh IOCTABIICHHBIE
U CaMOCTOSITEIbHO C(OPMYyIHpPOBAaHHBIE BOINPOCHl B KauyeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJETh HABBIKAMU CAMOCTOATENBHOTO IUIAHUPOBAHUA W IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUSI HAOII0aTh 332 XOJOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUpPOBATH
0000IIEHHS U BBIBOBI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O TIPOJICIIAHHON paboTe;

NpuoOpeTaTh OMNBIT YUYEHUYECKOW MCCIIENAOBATEIbCKOM M MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIbBHOMY
MOUCKY METOAOB pEUIEHUS NPaKTHUUYECKUX 3a7ad, HPUMEHECHHIO Pa3IN4YHbIX
METO/IOB ITO3HAHMSL.

3) padora ¢ uHpopManHeii:

OPUEHTHUPOBATLCS B PA3IMYHBIX HMCTOYHUKAX WHPOpManuu (HAYydHO-
NoMmyJisipHasi JIMTeparypa XUMHUYECKOTO COJIEpKaHMs, CIpPaBOYHbIE IMOCOOMUS,
pecypebl HTepHeTa), aHamM3upoBaTh MHMOPMALIMIO PA3NMYHBIX BUAOB U (HOpM
MpEACTaBIICHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GopMynupOBaTh 3alpPOChl U MPUMEHATh PA3JIUYHBIE METObI MPU TOUCKE U
orOope wuH(pOpMannK, HEOOXOTUMOW JJs BBINOTHEHHS Y4YeOHBIX 3ajad
OIIPENICTIEHHOTO THUIIA;

MpHOOpeTaTh OIMBIT HKCIOJB30BaHUA HH(OPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMaJbHYIO  GoOpMy  MpeACTaBICHUS
uH(popManuu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U JPYTHE);

HCIIOJIb30BaTh HAY4YHBIM S3bIK B KAayecTBE CpEICTBA Ipu paboTe ¢
XUMHUYECKON HWH(pOpMAIMEil: MPUMEHATh MEXIpeAMETHbIE ((PU3UYECKHEe W
MaTEMaTUYECKNUE) 3HAKU U CUMBOJIBI, (POpMYJIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPEoOpa3oBbIBaTh 3HAKOBO-CUMBOJHUYECKHE CPEICTBA
HaIJISIHOCTH.

OBiaieHHe YHUBEPCAJbLHBIMU KOMMYHHUKATUBHBIMH 1eHCTBUSIMM:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOIl TEMbI B XOJ€ AUAJIOTa W/WUIU
JUCKYCCUM,  BBICKAa3bIBaTh  MJEeH, (HOPMYIHpPOBaTb CBOM  HPEUIOKECHUS
OTHOCHUTEJILHO BBITIOJIHEHUS NIPEITIOKEHHON 3a1auH;

BBICTYNIATh C NpPE3EHTAlUEN pe3yJbTaTOB MO3HABATEIBHOU [EATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUUECKON pabOThl MO MCCIIETOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIECTB, peaan3alruyd y4eOHOro MpoeKra u (popMyIupoBaTh BBHIBOAbBI
10 pe3yJbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN IyTEM COTJIACOBAHMS IMO3HUIIMA B
X0J1€ 00CYX/IeHUSI U 0OMEHA MHEHUSIMHU.

Osgi1aieHHe YHUBEPCAJBHBIMHU PeryJISTUHBHBIMHM JAelCTBUSMM:

CaMOCTOATENIbHO IJIAHUPOBATh W OCYILECTBIATh CBOI IO3HABATEIbHYIO
NeSITENIbHOCTh, ONpenensss e€ Lenu W 3ajJadyd, KOHTPOJIMPOBAaTb W IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATh TMpEAjiaraéMblii  alrOpPUTM JEHCTBUM TIPH
BBITIOJIHEHUM YYEOHBIX W HCCIEIOBATEIbCKUX 3ajlad, BbIOWpaTh Haunbosee
3¢ (}exTUBHBIN crnoco0 HMX peleHUus C Y4YETOM TMOIYYEHUsT HOBBIX 3HAHUH O
BEIIECTBAX M XUMUYECKUX PEAKITUSX;

OCYUIIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIHHOCTA HA OCHOBE CaMOaHaln3a
U CaMOOLICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenmeTHble pe3yabTaThl OCBOCHUA Kypca «OpraHudeckass XUMUS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  NPEACTABICHHMH O XHMHYECKOH  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KaPTHUHBI MUPA, POJIM XUMUHU B TTO3HAHWUHU SIBICHUN



npupoasl, B (GOPMHUPOBAHWU MBINUICHUS ©  KYJIbTYphl  JUYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM TS PEIIECHUS TPAKTUYECKHUX 3a/1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO W TPHPOTHOU
cpene;

BJIAJICHUE  CUCTEMOW  XHMMHYECKHX  3HAHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XMMHUYECKUH OJIEMEHT, arToM, JJEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTD, JIEKTPOOTPHUIIATEILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpali€¢HHas), MOJIb, MOJSpHas
Macca, MOJSIpHBIA OOBEM, YIIEPOJHBIN cKenleT, (YHKIMOHAIbHAs TpyIIa,
panuKan, U30MeEpHsi, H30MEPbl, TOMOJIOTUYECKHUIN PsAJl, TOMOJIOTH, YTIIEBOIOPOIBI,
KHCIIOPOJ, M a30TCOAEpPKAUIUE COCTUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COSAUHEHUS); TEOPUHM U 3aKOHBI (TEOpHUs CTPOCHUS
oprannueckux BemectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHUI S3bIK XUMHH, MHPOBO33PEHUYECKUE 3HAHMS,
JekKAIMEe B OCHOBE IOHUMAHHMS MPUYMHHOCTH MU CHUCTEMHOCTH XHUMHYECKHUX
ABJICHUHM, (PAKTOJIOTUUECKUE CBEJEHUS O CBOMCTBaX, COCTaBe, MOJIYYCHUH U
0€30MacHOM HCIMOJIb30BAaHUM BAKHEHIIIUX OPraHUYECKUX BEHIECTB B OBITY H
MPAKTUYECKOM NEATEIbHOCTH YETIOBEKa;

c(hOpMHPOBAHHOCT, YMEHHUM BBIABISATH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, HCIOJB30BATh COOTBETCTBYIOUIUE MOHATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUS U MPEBpAICHUN OPTraHUYECKUX COCAMHEHUN;

c(hOpPMHPOBAHHOCTh YMEHHM HCIOJIb30BATh XUMHUYECKYIO CHUMBOJUKY IS
COCTaBJICHUSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl OpraHMYeCKUX BEIIECTB M ypaBHEHUM XUMHUYECKUX pPEaKIHil,
M3TrOTaBIMBaTh MOJIENIM MOJIEKYJ OPraHMYECKHX BEIIECTB AJISI WJLIFOCTPALUUA HMX
XUMHUUYECKOTO Y MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUM yCTaHABIMUBATh MPUHAIJICKHOCTh H3YUYEHHBIX
OpPraHUYeCKUX BEIIECTB IO WX COCTaBY M CTPOCHUIO K OMNpeAcIEHHOMY
KJIacCy/Tpynne COeauHEeHUN (YIJIeBOJOPOJbl, KHUCIOPOA U a30TCOJAEpXkallue
COEIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS), JaBaTb MM Ha3BaHHS IIO
cucrematnueckoir HomeHkiaatype (IUPAC), a Takke NpHUBOAWTH TPHUBHAJIBHBIC
Ha3BaHMUS OTACIBHBIX OPraHUYECKUX BEIIECTB (ATUJICH, MPOIUJICH, AalleTUJICH,
ATUJICHTJIMKOMb, TIULEpUH, (PeHos, GopMalbaerul, aneTaibIerujl, MypaBbUHAS
KHCJIOTA, YKCYCHAsi KUCJI0Ta, OJICMHOBAs KUCJIOTA, CTEAPUHOBAsI KUCJIOTA, TIII0K034,
bpykTO3a, Kpaxmall, 1eJUTI0I03a, TIUIIH);

cOPMHPOBAHHOCTh yMEHHSI OMPEICHATh BUIbI XWMUYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSX (OJIMHAPHBIC U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSITH IIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux Bemiects A. M. ByTiepoBa 111 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHUS MaCChI BEIIECTB;

chOpPMHPOBAHHOCT, ~ yYMEHHMH  XapaKTepu30BaTh  COCTaB, CTPOCHHE,
bu3NYecKue M XUMHYECKHE CBOWCTBA THUIUYHBIX TPEICTABUTENICH pPa3IMIHBIX
KJIACCOB OPraHMYECKUX BemIeCTB (METaH, 9TaH, JTHJICH, MPOIWJICH, alleTUJICH,
Oyranuen-1,3, metunoOyraauen-1,3, O€H30JI, METAHOJ, 3TAHOJ, AITHJICHIJIUKOJb,
IJIMLIEPUH, (EHOJI, alleTalbJIeTHl, MypaBbUHAsA W YKCYyCHas KUCJIOTHI, TJIIOKO3a,
Kpaxmai, [eII0JI03a, aMUHOYKCYCHas KHCIIOTa), WTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMH YPaBHCHHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJIOPOIHOTO
Chipbs (He(dTh, NPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TMEpepadOTKUu U
MPaKTUIECKOE IPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHA TPOBOJUTH BBIUUCICHUS TI0 XUMHYCCKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOTHOTO BEIIESCTBA WIIM TPOAYKTA
peakiuy IO HM3BECTHBIM Macce, OOBEMY, KOJWYECTBY OJHOTO M3 HMCXOJHBIX
BEIIECTB WJIM MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHUHN BIAJIETh CHUCTEMON 3HAaHUU 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3yeMbIX B XUMHH TPU U3YUCHUU BEIICCTB U
XUMUYECKUX SIBJICHUN (HAOIOACHHE, U3MEPEHUE, IKCIIEPUMEHT, MOJCIUPOBAHNE),
WCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUS [UJIl TPUHATUS PEIICHUN B
KOHKPETHBIX JKH3HEHHBIX CHUTYyallMsiX, CBS3aHHBIX C BEHIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJI0IaTh MPaBUia MOJb30BAHUS XUMHUUECKOMN
MOCYJIOM W J1abopaTOpHBIM OOOPY/IOBaHHWEM, a TakKe IpaBuja OOpalleHHs C
BEII[ECTBAMHU B COOTBETCTBHHM C HMHCTPYKIMSIMH TIO BBIOJTHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OITBITOB;

c(OPMHPOBAHHOCT, yMEHUH TIJIAHUPOBATh W  BBIMOJTHATH XUMHUYCCKUN
AKCIIEPUMEHT (TIPEBPAIICHUS OPTAaHWMYECKHUX BEIECTB MPY HarpeBaHUH, TIOJyUYCHHE
STWICHA W U3YYCHHE €ro CBOWCTB, KAYECTBEHHBIC PEAKIIMA OPraHUYECKUX
BEIIIECTB, JCHATYypaIusi OCJIIKOB NMPU HArpEeBaHWM, IBETHBIC PEAKIMU OCJIKOB) B
COOTBETCTBHUM C TpPaBWIAMH TEXHUKH O€30MMaCHOCTH TIpH OOpaIieHUH C
BCIIECTBAMH M JIAOOPATOPHBIM O00OPYIOBAaHWEM, TMPEACTABIATh PE3yJIbTaThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3alucCh YpPaBHEHUW COOTBETCTBYIOIIUX
peakiuii 1 GOpMyITUPOBATH BBIBOJIBI HA OCHOBE dTUX PE3YJIbTaTOB,;

chOPMHPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uHOpMAIUIO, TOIy4aecMyl0 W3 pa3HbIX HCTOYHUKOB (CpPEICTBA MaCCOBOM
uHpopmaiuu, UHTEpHET U Ipyrux);



cOPMHUPOBAHHOCTh ~ yMEHUH  COONIOJATh  TpaBWIA  JKOJOTUYECKU
L[EJIECOO0PA3HOr0 MOBEAECHHUS B OBITY W TPYAOBOW JAESATENBHOCTH B LEJAX
COXPAaHEHHSI CBOETrO 3/I0POBbS U OKPYXKAIOUIEW NPUPOJHOU CpEIbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS HA KWBBIE OPTraHU3MbI ONPEACIEHHBIX OPTraHUYECKUX
BEILIECTB, MOHUMas cMmbIca Tokazarens [1JIK, moscHsATe Ha mpumepax CIocoObl
YMEHBIICHUSI W NPEAOTBPAILICHUS HMX BPEIHOIO BO3JACHCTBHS Ha OpPraHuU3M
YEIIOBEKA,

JUIS 00YYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS: YMECHHE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYITHBIX METOJaX IIO3HAHMS BEIIECTB H
XUMHYECKUX SIBJICHUI;

JUISL CIENbIX M CHA0OBUASIIUX OOYYaIOIIMXCA: YMEHUE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins s 3anucu XUMHYEeCKUX

bopmyi.
11 KJIACC

[IpenmeTHBle pe3ynbTaThl OCBOCHHUS Kypca «OOImas W HeopraHudyeckas
XUMHUSD» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHUpPA, pPOJM XUMHUH B T[IO3HAHUMU SIBIICHUU
npuponabl, B (HOPMUPOBAHUM MBIIUJIEHUS U  KYJbTYphl  JIMYHOCTH, €&
(GYyHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOIMMOM IS pEIICHHS TPAKTHYECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO W IPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOITOJIAraoIIye IMOHATUS (XUMUYECKUN DJIEMEHT, aToM, H30ToIm, S-, p-, d-
AJIEKTPOHHBIE OpPOMTAIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJSIPHBI OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKHUCJICHHS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKasl, BOJOPOAHAS ), KpUCTAINIMUECKas PeIIéTKa,
TUNBl ~ XUMHYECKMX  pPEaKIUW, pPaCTBOP, JJEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUMAIMS, OKHUCIUTENb, BOCCTAaHOBUTEIhL, CKOPOCTH
XMMHUYECKOM peaKklnM, XHMHUYECKOE PpaBHOBECHE); TEOPHUHM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoandeckuid 3akoH JI. WM. Menneneena,
3aKOH COXPAaHCHUS MACCHhI BEIIECTB, 3aKOH COXPAHECHUWS U IMPEBPAILCHUS SHEPTUU
NPy XUMHUYECKUX PEaAKIUX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUHN S3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JIeKAIIME B OCHOBE MOHUMAHUSA MNPUYUHHOCTUA U
CUCTEMHOCTH XHMHYECKHX SIBJICHUH, (haKTOJOTMYECKHE CBEIACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30IMaCHOM MCIOJb30BaHUN BAXKHEUIIINX HEOPTaHUYECKHUX
BEILIECTB B OBITY M IPAKTHUUECKOM JEATETbHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHHMM BBISBISATH XapaKTepHbIE MNPU3HAKU TOHSATH,
YCTaHaBJIMBATh UX B3aWMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS MpPU
ONKMCAaHUU HEOPTAHMYECKUX BEIIECTB M UX MPEBPALLECHU;

c(hOpPMUPOBAHHOCTh YMEHHM HCIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY IS
coctaBieHus (OpMyJ  BEIIECTB W yPaBHEHUH XUMHYECKHX  PEaKIui,
cuctematuyeckyto HomeHknIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BelIecTB (yrapHblid ra3, yrJIEKHUCIbI Ta3, aMMHUaK, ramiéHas
U3BECTh, HETallIEHasl U3BECTh, MUTHEBAS COJA, MUPUT U APYTHUE);

c(hOpMHPOBAHHOCTh YMEHUH OINPEACINISATh BaJICHTHOCTh U CTETIEHb OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSX PA3IMYHOIO COCTABA, BUJ XHUMHYECKOU
CBsA3M (KOBaJIEeHTHAsl, MOHHAS, METAJUIMYECKasi, BOJAOPOJHAsA) B COCIUHEHUSX, THUII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOT'O BElIecTBa (aTOMHas, MOJIEKYJspHasd,
MOHHAs, METAJUIMYECKast), XapakTep Cpellbl B BOAHBIX PAaCTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIMBATh MPUHAAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HUX COCTaBY K OIpPEACIEHHOMY KiacCy/TpyIe
COEIMHEHHUH (TIPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCU/bl, OCHOBAHUS,
KHUCJIOThI, aM(pOTEpHbIE THAPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUM PACKpPBIBATh CMBICI MEPUOAUYECKOro 3akoHa [l.
N. MeHnaeneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, 0OBSICHUTEIIbHYIO
U IPOTHOCTHYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHYECKUX dyeMeHTOB 1-4 mnepuonoB Ilepuoanueckoit cucteMsl
xumuueckux syeMenToB J[. M. MenngeneeBa, HMCIONB3ys MOHATHS «s-, P-, d-
DIEKTPOHHBIE opOuTanm, «IHEPreTUYECKUe YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M MX COECIWHEHUN
10 nepuojaaM u rpynnam llepuoanueckon cucremMpl XuMHIECKUX deMeHToB [l. W.
Menneneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapaKTepus3oBaThb (OMHUCHIBaTh)  OOLIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEHIECTB  Pa3jIMYHbIX  KJACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKOM CBSI3U MEX]y HEOPraHWYECKUMH
BEILECTBAMH C TOMOILBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMIA;

c(OpPMHPOBAHHOCTh YMEHHUS KIACCU(PUIIMPOBATH XMMUYECKHE PEAKIMHU TI0
pa3IMYHBIM TpHU3HAKAM (YHUCIYy U COCTaBY PEarupyrolluX BEIIECTB, TEIJIOBOMY
abdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCIICHUS JJIEMEHTOB, OOpPaTUMOCTH
pEaKly, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHMM COCTaBIISATh YPaBHEHUS pEaKUUN pa3InYHbIX
THUIIOB, MOJHBIE U COKPAILEHHBIE YPAaBHEHUS PEAKIMl HOHHOTO OOMEHA, YUUThIBAS
YCIJIOBHUSI, IPY KOTOPBIX 3TH PEAKIUU UAYT A0 KOHIIA;



cOpPMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKLUUHU, MOATBEPKIAIOLINE
KAUECTBEHHBII COCTaB pAa3JIMYHBIX HEOPraHWYECKHX BEIIECTB, pPAaCIO3HABAThH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEIIECTB;

c(OPMUPOBAHHOCTb ~YMEHHMI  pacKpblBaTh CYHUIHOCTb  OKHCIIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN IMOCPEICTBOM COCTABIEHUS AJIEKTPOHHOIrO OanaHca
ITUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKiuu OT pa3INuHbIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aekctus (nmpunuun Jle [latense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOLECCHI,
JeXallke B OCHOBE IPOMBIIUICHHOTO IOJYYEHUsI CEPHOM KHCIOTHI, aMMHaKa, a
TaK)K€ C(POPMUPOBAHHOCTH MPEACTABICHUA OO0 OOIIMX HAay4YHBIX MPUHIUIAX M
AKOJIOTUYECKUX MPOOIEMax XUMUUECKOT0 IIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCIEHUS C HCIOJIb30BaHUEM
HNOHATHS «MaccoBas JOJsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHUM Tra3oB
IpU XUMHUYECKHX PEaKIUsAX, MacChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OObEMY OJHOTO M3 YYacCTBYIOUIMX B peakUuu
BEILIECTB, TEIIOBOr0O 3¢ (deKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELLECTB, IPEBPAILCHUS U COXPAHEHUSI SJHEPT UM,

c(OpMUPOBAHHOCTh YMEHUH COOIIOAATH MpaBHJia MOJIb30BAHUS XUMUUYECKON
MOCYJIOM W J1abopaTOpHBIM O00OPY/IOBaHHWEM, a TakKKe IpaBuja OOpalIeHHs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLHMSIMH IO BBINOJIHEHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBHINOJIHATH XUMHUYECKHIA
DKCIIEPUMEHT (pa3j0KEHHE IMEPOKCHIA BOAOPOAA B NPHUCYTCTBHM KaTajlu3aTropa,
ONpEJENEeHUE Cpellbl PAacTBOPOB BELIECTB C IOMOIIBI  YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakluu,
peaklud MOHHOTrO OOMEHA, KayeCTBEHHbIE pEaKUuu Ha cyib(par-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PELICHHE 3KCIEPUMEHTANbHBIX 3a/ad I10
TeMaM «Metaiey UM «HeMeramibl») B COOTBETCTBUM C IpaBUJIaMU TEXHUKH
0e30MacHOCTH MIPU OOPAILEHUU C BEUIECTBAMHU U JIaDOPAaTOPHBIM 000PYIOBAaHUEM,
NPEACTABIATh PE3YNbTaTbl XMMHUYECKOTO JKCIepUMEHTa B (GOpMe 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX PEAKIUil U (OpMYyIUpOBaTh BBIBOJBI HA OCHOBE
3TUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH AaHAJTU3UPOBATH XUMHYECKYIO
uH(pOpMAIMIO, TMOIYYaeMyK0 U3 pPa3HbIX HCTOYHUKOB (CpeicTBa MacCOBOM
KOMMYHUKaIu, THTepHET U apyrux);



cOPMHUPOBAHHOCTh ~ yMEHUH  COONIOJATh  TpaBWIA  JKOJOTUYECKU
1[e71IeCO00pa3HOTO TOBEICHUSI B OBITY U TPYAOBOM JIESITEIBHOCTH B ILETSAX
COXPAaHEHHSI CBOETrO 3/I0POBbS U OKPYXKAIOUIEW MNPUPOJHOU CpEIbl, OCO3HABATH
ONACHOCTh BO3/ICUCTBHS Ha KUBBIE OPraHU3MBbl ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbica mokazatens IIJIK, moscHIT, Ha mpuMepax CHocOoObl YMEHBIICHUS H
MPEIOTBPAILCHUS UX BPEAHOTO BO3/ICCTBUS HA OPraHU3M YE€JIOBEKA;

TUIsT 0OYJaroNIMXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBBSI: YMEHUE
MPUMEHSATh 3HAHHWS 00 OCHOBHBIX JOCTYITHBIX METOJaX IIO3HAHMS BEIIECTB H
XUMHYECKUX SIBJICHUI;

JUISL  CHENBbIX W CIHAa0OBHIAIIMX OOY4YalOIIUXCS: yMEHHUE HCIOJIb30BaTh
penbeHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpains ns 3anucu XuMHYeCKUuX

dbopmyi.



TEMATHYECKOE IINIAHUPOBAHUE
10 KJIACC

KoJsimdecTBo yacos DJIeKTPOHHBbIE
HaunmenoBanune pa3genoB (
uudpossbie)
Nen/m |y remmporpammbr Beero Konrpoabn | IIpakTuueck B0a30m e L AL
bIePadOTHI HepadoThI p
pecypcsl
Pa3znen 1. TeopeTuyeckue OCHOBHI OPraHMYeCKOW XMMHU
[Ipeamer opraHu4eckold XWUMHH.
11 Teopust cTpoeHHs OpraHMYEcKHX 3 0 0
coequnenuit A. M. bytneposa
Hroro no pa3nery 3
Pazgen 2. YrieBoaopoasl
2.1 [IpenensHBIE YTIEBOIOPOIBI — 2 0 0
QJIKaHbI
29 HenpenenbHbie yrieBoJOPOIbL: 6 0 1
: AJIKEHBI, aJIKaTUCHBI, ATKHHBI
2.3 ApoMaTHiecKue YrieBoa0pOIbl 2 0 0
IIpupoanble UCTOUHUKHU
2.4 3 1 0
YTJIEBOJIOPOAOB MUX IepepadoTKa
Hroro mno pazaeny 13
Pa3gen 3. Kuciiopoacoaep:kaiiue opraHudecKkue coeInHeHHs
3.1 Cruptel. @eHoN 3 0 0
3.2 Anpaerunsl. KapOoHOBBEIE KHCTIOTHI. 7 0 1
' CrnoxxHbie 3(hupsbI
3.3 YrieBossl 3 1 0
Hroro o paznery 13
Pa3nen 4. A3oTcoaepskaniue OpraHuuecKue coeJuHeHust
4.1 ‘ AMunbl. AMHHOKUCIOTHL. benku 3 0 0
Hroro mo pazaenry 3
Paznes 5. BeicokomoJieKyJIsipHbIE COeIHHEHUS
5.1 ‘ [Tnactmaccsl. Kayuyku. BomokHa 2 0 0
Hroro no pazaeny 2
OBLIEE KOJIMYECTBO YACOB I10 34 2 2

[MPOI'PAMME




11 xnace

Koau4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHWe pa3aenoB U
Nen/m | remmporpammbi Beero Kontpoabnpl IIpakTuyeck (undposrrc)
epaGoThI HepaGoTHI o0pa3oBaTe/bHBIE
pecypcsl
Pa3nen 1. Teopernueckne 0CHOBBI XUMHH
Crpoenne atomoB. [lepnommaeckuit
1.1 3akoHHu [lepmonmdaeckas cucrtema 3 0 0
XUMHYECKHUX daeMeHToB [. H.
MenneneeBa
Crpoenne BemecTBa. MHOTO0Opasue
1.2 BCIIECTB 4 0 0
1.3 XUMHUECKUE pPeaKkLuu 6 1 1
Hroro o pa3nery 13
Pa3nen 2. Heopranmyeckasi XaMust
2.1 Mertaisl 6 0 1
2.2 Hewmetamnsr 9 1 1
CBsI3p HEOPTaHUYECKUX U
23 OpTaHUYECKHUX BEIICCTB 2 0 0
Utoro no pazneny 17
Pa3gen 3. XumMud v JKU3HbL
3.1 ‘ XuUMHsI ¥ )KU3HD 4 0 0
Utoro no pazneny
OBILIEE KOJIMYECTBO YACOB I10 34 2 3
IMTPOI'PAMME

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* Xumus , 10 xnace/ I'abpuensa O.C., OcrpoymoB N.I'., Cnaakos C.A.,

AxknmonepHoeoOiectBo «M3narensctBo «IIpocBenienue»

METOIUYECKHUE MATEPHUAJIBI JIS1 YAUTEJIA

["a6puensa O.C. , OctpoymoB W.I'. HactonbpHas kHura yunrtenst xumuu. 10 kiacc.
Xumus /Ox3ameH Ha 119Th,M, B, Canbirnna.

COopHuK TecTOBBIX 3adaHuii/xumus 10-11,

bormanora H, H, , Bactokosa E, IO,




HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azeta «XuMus» 1 callT aJ1s1 yuuTels «5 uay Ha ypok
XUMHUIN

http://him.1september.ru Enunas xomnekuus LIOP: IIpeameTHast KOJUTEKIIHS
«XuMUsD

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4YHBIC
sKcrepuMeHThl: XuMus. Komekius Poccutickoro o01eo0pa3oBaTebHOTO

noprana


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Beepoccuiickas omumnmaa nkKoJIbHAKOB IO XUMHH
http://chem.rusolymp.ru Opranuueckasi XuMUsI: 3JICKTPOHHBIH YUSOHUK IS
CpPEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: SJICKTPOHHBIN yU4eOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUISIHK: XUMUS
http://www.chemistry.ru JluctaHpoHHas OJIMMITHAA 1O XUMHUH:

TGHGKOMMYHHK&HHOHHLIﬁ O6paBOBaTeHBHBIﬁ IIPOCKT
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