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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAaHero oomero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanpbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpaszoBanuu B Poccuiickoit deneparuny», TpeOOBaAHUNM K pe3ysibTaTaM OCBOCHHS
denepanbHOlt 00pa3oBaTeIbHONW MPOTPAMMBI  CpeAHEro o0061iero oOpa3oBaHUs
(®OIT  COO), mnpencrabieHHblx B DeaepalibHOM  rOCYIapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mpeaMmera «XHUMHs» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoi
®denepanuy, peamu3yOIIUX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrPaMMbl, H
OCHOBHBIX TnOJNOkKeHH «CrTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
deneparuu Ha niepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0J0B K pa3pabOTKe MpOrpamMMmbl MO XUMHUHU, K ONpPEACICHUIO
oOmieit crpaTeruy 00y4YeHus, BOCIUTaHUS U Pa3BUTHS 00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aia 10—11 knaccoB Ha 6a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHble noioxkenuss GI'OC COO o B3anMO0OOYCIOBIEHHOCTH IEJIEH,
COJlep KaHMs, Pe3yJbTaTOB OOy4YeHUST W TPeOOBaHMA K YPOBHIO TIOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMHU
00111e00pa30BaTEeIbHOM  OpraHU3alluM, SBISAETCS HEOThEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CIY)KUT 3aBEpUIAIOIIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE KIIIOUEBBIX I[EHHOCTEH, NPUCYIIHUX
IEJIOCTHOM CHCTEME XUMHUYECKOTO o00pa3oBaHUsA. OTH I[EHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpPhl
YEJIOBEKa, a TaKXe OKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbI0 M TpPUPOAHOW cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
OoOy4JaromuXxcs Ha YPOBHE CPEAHETo 001ero o0pa3oBaHus CPEICTBAMH YUE€OHOTO
npeaMera «XHUMHS», COJEPXKAHUE M TOCTPOEHHE KOTOPOIrO OIpENEIEHbl B
nporpaMMe MO XMMHUU € Y4€TOM chenuduKd HAayKd XUMUU, €€ 3HAUYCHUS B
NO3HAHUU TMPUPOJbI U B MaTEpPUAIbHOW »U3HHM OOIIECTBA, a TAKKE C YUETOM
oOmMX wenedl M MPUHLWIOB, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHUE
CUCTEMBI cpeaHero oo1iero oopasoBanus B Poccuiickoit deneparuu.

XuUMHSI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MaTepuagbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHATIBHOIO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJICTABICHUS 00 OKPY>KAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOBI M YEJIOBEKAa, KOTOpoe (OPMUPYETCS] B XMMHUM Ha OCHOBE MOHHMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO MHPA, OCO3HAHMS B3aUMOCBSI3U MEKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00J1aCTIMU MPUMEHEHUS.



TecHO B3aMMOJEWCTBYS C APYIMMH €CTECTBEHHBIMU HAayKaMH, XUMUS CTaja
HEOTHEMJIEMOI 4aCThI0O MUPOBOU KYJIBTYPhl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla ¥ >KM3HU KaXJIoro ujieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3yjaresibHas, KaK HayKa BBICOKMX TEXHOJOTMH HampaBlieHa Ha pEIIeHHE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUSL YEJIOBEYECTBA — CBHIPbEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKO 0€30MaCHOCTH U OXPaHbI 3710POBbSI.

B cootBercTBUM ¢ OOmKMMH LEASIMH U TPHUHLUIIAMU CPEIHEro O0OIIero
oOpazoBanus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHB
U3YYEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOOUMYK0 WM s BBIPA0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOIO BKJIKOYEHUS B JKU3Hb COLMYMa, IPOJOJIKECHHUS
00pa30BaHUs B pa3IMYHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

CocraBnstomiuMu  nipemMeTa  «XUMHsS»  SIBISIOTCA  0a30Bble  KypChl —
«Oprannveckas xumusi» U «OOwWas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTAaHMYECKOM XUMHUHM (C BKIIFOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
opranudeckoil xumuu. GopMHUpOBaHUE AAHHOM CHCTEMbl 3HAHWM NMPU U3YYECHUU
npeaMera o0OecleyuBaeT BO3MOXKHOCTh PAacCCMOTPEHHUS BCEro MHOIoo0pas3ust
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuveckas Xumus» copmMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TIOJIX0/la K M3Y4YCHHIO Yy4eOHOTro Marepuaia u oO0ycloBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONpENETIEHHBIX
TEOPETUYECKHX YpOBHAX. Tak, B Kypce OpPraHMYeCKOW XHMHHM BELIECTBA
paccMaTpHBAaIOTCd HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHS OPraHHYECKHX
COCIMHEHHWH, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX M  3JIEKTPOHHBIX
MpEACTaBlICHU O CTpoeHuu BemecTB. CBeneHUs 00 H3y4aeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOKHBIX OHOJOTHYECKU
aKTUBHBIX COEIMHEHHI. B Kypce OpraHMdeckol XMMHHM MOJYyYarOT pa3BUTHE
chopMHUpPOBAaHHEIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs NEPBOHAYATILHBIC
MPEICTABICHUS O XMMHUYECKOM CBS3M, KIACCH(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEeaKIuu.

[lon HOBBIM yriaoMm 3peHUss B TMpeaMere «XHUMHsD» 0a30BOro ypOBHS
paccMaTpuUBaeTCs M3YUYEHHBIH Ha YypOBHE OCHOBHOTO 0O01Iero oOpa3oBaHUs
TEOPETHUYECKHI MaTepuadl u (AKTOJIOTHUYECKHE CBEICHHS O BEIIEeCTBaX W
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHuueckas
XUMUS» OOYyYarOIIMMCSl MPEAOCTaBIACTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTUYECKUX MO3ULUH,



rIy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMI STOro 3akoHa — OT
obo0marome 10 00BICHSIONMIECH U MPOTHO3UPYIOIESH.

Envnas cucreMa 3HaHUN O Ba)XXKHEHMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM,
CBOICTBaX W NPUMEHEHUHU, A TAKKE O XUMHUUYECKUX PEAKLUMSIX, UX CYHIHOCTU U
3aKOHOMEPHOCTAX MpOTeKaHus jJomnojHsgercs B Kypcax 10 um 11 knaccos
IIEMEHTAMHM COJEpP)KaHUS, WMEIOIIUMH KYJbTYpPOJIOTHYECKUNA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT IIOHMMAaHHIO B3aHMOCBS3M XUMHUHU C
JPYTMMH HayKaMH, PacKpbIBalOT €€ POJib B IIO3HABATEIBHON W IPAKTHYECKOU
NESATENbHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXKEHUS K IIpolieccy
TBOpPUYECTBA B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUNA XUMHH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
npobyieMax, CBS3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIUBATH MH(POpPMAIUIO U
IPUMEHATh €€ I IIONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAIBHBIX MCCIEI0BATENbCKUX 3a/1a4y. B 1enom copepxkanue yueOHOTO
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHMS] OpPUEHTUPOBAHO  Ha
dopMupoBaHrue y 00yYaroIIUXCs MHPOBO33PEHUYECKON OCHOBBI ISl MOHUMAaHMS
¢unocodckux uieH, TaKuX Kak: MaTepHaIbHOE €IWHCTBO HEOPTaHWYECKOro U
OpPraHMYecKOro MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTh MPHUPOJHBIX SBJICHUNA MyTEM OSKCHEpPUMEHTa W
pelIeHHs] MPOTUBOPEYMI MEXAy HOBbIMH (DaKTaMU U  TEOPETUUYECKUMU
IPEINOChUIKAaMH, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpolyeM cOepekeHUsl SIHEPIeTUYECKUX PECYPCOB, ChIPbS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MAaTEPHUAJIOB.

B nmnnane pemieHus 3adad  BOCHUTAHUSA, PAa3BUTHS M COLUAIU3ALMH
oOy4Jaromuxcsd NPHUHATBIE NPOrPaMMOM IO XUMHU MOJAXOJbl K OINPEACIICHUIO
COJCpKaHUS M TOCTPOEHUS TMpeAMeTa MpeayCMaTpuBaroT (hopMupoBaHUE
YHUBEpPCAJIbHBIX Y4YEOHBIX JEWCTBUN, MMEIOMMUX Oa30BO€ 3HAUYEHUE MJIs
pPa3NMYHBIX BHUJAOB JICSATEIIBHOCTU: pEUIEHUs MpoOJieM, TIOWCKa, aHaiu3a u
00paboTK MHPOPMALIMK, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS ONBITA MPAKTUYECKOU
U HCCIE0BATEIbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B npaktuke mnpenojgaBaHus XUMHUM Kak Ha YpPOBHE OCHOBHOI'O OOIIEro
o0pa30oBaHus, TaK U Ha YPOBHE CPEIHEr0 OOLIEro 00pa3oBaHus, IPHU ONMPEAETICHUH
COJIEP)KATEJIbHOM XapaKTepUCTUKHU LEJeHd HU3y4YeHHs IMpeaMeTa HarlpaBIeHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHUE OCHOB
XMMHMYECKON HayKu Kak 00JacTH COBPEMEHHOT0 €CTECTBO3HAHMSI, MPAKTHUECKON
NEeSTENLHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOIMYECKOM TOYKHM 3pEHHUS] TaKOM MOJXOJ K ONpPENENECHUIO LEeNed N3y4deHHs
IPEIMETA SABJISIETCS BIIOJIHE ONPABJIAHHBIM.



CoryacHO AaHHOW TOYKE 3pEHUS TJIABHBIMHU LENSIMH W3YUYCHHs TMpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBHISAIOTCSA:

o (opmupoBaHME CHCTEMBl XUMUYECKHX 3HAHUW KaK  BaKHEHUIICH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOH
JeXKaT KIIOYeBbIe TOHATHS, (PyHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHME MU IMOHUMAHHE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEn
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHHe U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX [JIsi NPpUOOpeTeHus
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHYECKUX SIBJICHHM,
UMEIOIIUX MECTO B IPUPO/IC, B MPAKTUUECKON U MOBCEIHEBHOMN KU3HHU;

e pa3BUTHE YMEHHUU U CIIOCOOOB AESATENBHOCTH, CBA3AHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHUMHYECKOTO0 OSKCIEpUMEHTa, COOJIOJICHUEM  MPaBUI
0e30MmacHOro 0OpaIleHus ¢ BEIECTBAMHU.

Hapsiay ¢ aTtum, conepkarelibHasi XapakTepUCTHKa LeJed U 3aa4 U3y4yeHUs
npeaMeTa B mporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMH B CUCTEME cpeaHero oobmero oOpazoBanus. CeroaHs B
NpEernoJlaBaHu  XUMHH B OONbIIEH  CTENEeHH OTHAETCS  MPEATNOYTEHUE
MPAKTUYECKONM KOMIIOHEHTE COJAEp)KaHus OOy4deHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00I1€00pa30BaTENbHOW OpraHu3aluy, BJIaJCIOIIero He
HAa0OpOM 3HAHUW, a (PYHKIHMOHAIBLHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMHA aKTUBHOTO TOJIYYCHHS 3HAHUN M NMPUMEHEHHUS UX B PEATbHOU KU3HU
JUTSL pEeUICHUs] TPAKTUYECKUX 3a]1a4.

B cBs3u C 3TUM TpU U3YYEHUHM TpeaMeTra «XHUMHs» JTOMUHHUPYIOIIEe
3HaYeHUEe MPUOOPETAIOT TaKUE LIETU U 33]]a4H, KaK:

ajantanus oO0y4aroluXcsl K yCIOBHSIM JTUHAMUYHO Pa3BHBAIOLIEIOCS MUpA,
dbopMHpOBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHSTHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHECHUEM;

dbopMHpoBaHHEe Yy OOyYaroOlMXCsl KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHUBEPCATbHOE 3HAUEHUE JI1 PA3JUYHBIX BHUJIOB
JESATENHHOCTU: PEIIeHus MpoOJeM, MOUCKa, aHaimu3a U 00paboTKu HH(OpMaIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUs! OIbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe I OLEHKH C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKUX
MPOLIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOJAHYIO CPEy;



pa3BHUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YUYarOIMMXCS: CIIOCOOHOCTH CaMOCTOSITEIBHO MPUOOPETATh HOBBIC
3HAHMSI IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTSIMH, UCIIOJIb30BaTh
COBPEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTUHU VIS TMOMCKA M aHajau3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOU MH(POPMAITUH XUMHUYECKOTO COICPIKAHMS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YUAIONTUXCSI ACCOMMATUBHOTO M JIOTHYECKOTO
MBIIIJIEHUS, HAOJIF01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TPOBEJICHUU XHUMHYECKOTO
DKCIIEPUMCHTA;

BOCIIUTAaHHWE Yy oOOydJarommxcss YOSKIEHHOCTH B TyMaHUCTHYECKON
HAIPABICHHOCTH XWMHH, €€ Ba)XHOW POJM B PEIICHUHM TJIOOAIBHBIX MpoOIeM
PaIMOHAIIBHOTO MPUPOIONIOIB30BAHUS, TTOTIOTHEHHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] MPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OepekHOTro
OTHONIICHUS K TPHPOAC M CBOEMY 3J0POBBIO, a TakKKe NMPUOOPETEHUS OIbITa
WCIIOJIb30BAHUS TIOJYYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydyeObHOM mmaHe cpenHero oOmiero oOpa3oBaHUA MpeaMeT «XUMUS
0a30BOT0 YPOBHS BXOJHUT B COCTAaB MpeIMETHOHN o0iacTu «EcTecTBeHHO-HAyYHbBIE
IPEIMETED).

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
CpeaHero ooIero oopa3zoBanus, coctapiser 68 vacos: B 10 kmacce — 34 gaca (1
yac B Heenro), B 11 kimacce — 34 yaca (1 gac B Hefenio).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernuyeckue 0CHOBbI OPraHUYECKOM XUMUH

[Ipenqmer opraHndecKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYECHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUATIOB. T€OpUs CTPOEHUS OPTraHUYECKUX
coenuuenuil A. M. bytieposa, e€ ocHOBHBIE MO0KeHUs. CTPYKTYpHBIE (POPMYJIIbI
OpraHWYecKuX BemecTB. ['omonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPTraHWYECKUX COCTMHEHUAX — OJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBnenue o kiaccU(pUKaluu OpraHudeckux BemiecTB. HomeHkiatypa
OPraHMYECKUX COCIUHEHUN (CUcTEeMaTUyecKas) W TpUBUAJIbHBIE Ha3BaHUS
BAKHEHUIIINX NPEICTABUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOAbl H3YYEHHs BEIIECTB M HX MNPEBPAIICHUN:
O3HaKOMJIEHHE C oOpa3laMy OpraHMYeCKUX BEIIECTB M MaTephHallaMd Ha HUX
OCHOBE, MOJEJIMPOBAHWE MOJEKYJI OPraHMYECKUX BELIECTB, HAOJIIOJCHHE U
OMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPraHUYECKUX BEILIECTB
MIpU HarpeBaHuu (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psiag. Meran u 3TaH —
NpOCTEUIIne MPEICTABUTETN alIKaHOB: (PU3UYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelleHHs] U TOpPEHHs), HAXOXXIEHUE B MPUPOJE, MOIYyYEHUE W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUIEH U IPONWIECH —
IpOCTeHIINe NPEACTABUTENN AaJKEHOB: (PU3NYECKHE U XHMUYECKHE CBOWCTBA
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIApaTallid, OKHUCIEHUA U
MOJINMEPHU3AIIIH ), TOTYyYEHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u MerunOyraaueH-1,3: cTpoeHue, BaKHEWIIUE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHue CHHTETHYECKOIO
Kay4yyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUMA psif. AIIETHIICH
— TMPOCTEHIINIA TpPEeICTaBUTENb AQJIKMHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMH T'MAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALIUH,
TrOpEHUs), NOJyYEHUE U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3NYECKHE U XMUMHMUYECKHUE CBOMCTBA
(peakiuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJyYeHUE U MpUMeHeHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2anN02eHUPOBAHUsL U HUMPOBAHUS), NoLyYyeHue U npumeHeHue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKAIUMHA K
Pa3JIMYHBIM KJIaCCaM.

IIpuponHble HUCTOYHMKU YIIEBOAOPOAOB. IIpupoaHblii ra3 W IOIYTHBIC
He(dTanble ra3pl. Hedte u e€ mpoucxoxnenue. CrnocoObl nepepabOTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUU, KaTalUTUYECKui), mupoaus. I[lpomykrsl
nepepaboTku He(TH, UX MPUMEHEHNUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yToJIb U IPOAYKTHI €T0 MepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpaIICHUIL:
O3HaKOMJIEHHME C O0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIHH
«Hepts» u  «Yroas», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOr€HONPON3BOAHBIX, ITPOBEICHUE MPAKTUYECKON pabOThl: MONTyYEHHE STUIICHA
Y U3yYEHUE €TO CBOMCTB.

Pacuérnble 3aauu.

Bblunciiennss 1Mo yYpaBHEHHIO XHUMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM IPOAYKTa PEAKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB MM IPOIYKTOB PEAKLIUN).

Kucsiopoaconepxkamue opranu4ecKue CoeAMHEHUA

[IpenenbHplE OOHOATOMHBIE CHHUPTHL. METaHOJ MW 3TAHOJN: CTPOCHHE,
bu3nueckue M XMMHYECKHE CBOWCTBA (peaklUuMh C aKTUBHBIMU METaJlIaMH,
raJIor€HOBOJIOPOJaMH, TOpEHue), NpUMEeHeHue. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. J/IelicTBHE METaHOJIa U ATAaHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaToMHbl€  CHOUPTBL. OTWICHIJIMKOIb W  TJIMLEPUH: CTPOEHHUE,
bu3nueckue W XUMUYECKHME CBOWCTBA (B3aUMOJEHCTBHE CO LICIOYHBIMU
MeTajllaMH, KaueCTBEHHas PEaKlus Ha MHOIOAaTOMHBIE crHpThI). JleiicTBue Ha
OpraHusM 4esnoBeka. [I[puMenenne rmunepusa u STUICHTJIMKOIIS.

deHon: CcTpoeHHE MOJIEKYNbl, (U3NYECKUE M XHUMHUYECKHE CBOMCTBA.
Toxcuunocts penona. [Ipumenenne genona.

Anpneruapl U Kemowuwvl. DopManpleruj, auUeTAIBACTUN:  CTPOCHHUE,
(bu3nyuecKue W XMMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS M BOCCTAHOBJIECHMS,
Ka4ECTBEHHBIE PEAKIIMN ), IOJYyUYEHUE U TPUMEHEHUE.

OIHOOCHOBHBIE TpeliebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs U
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKUEe U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakius dTepuduKaiim), noiyyeHue u NpuMeHEHue.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KakK MPEICTABUTEIM BBICHIMX KapOOHOBBIX
KHCJOT. MblTa KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHUE.

CrnoxHble >QUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cioxHbIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xupos. buonornyeckas

POJIb )KUPOB.



YrmeBoael:  cocTaB, KilacCH(UKANMs ~ YriaeBoAoB  (MOHO-, TU- U
nonrcaxapupl). ['JF0Kko3a — mpocTeInii MOHOCaXapuI: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOMCTBa (B3aUMOJIECUCTBUE C
rugpokcuaom meau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OpOXKEHHUE TJIIOKO3bl), HAXOXKJACHUE B MPUPOJIE, NMPUMEHEHUE,
ounonorunyeckas poiib. Porocunres. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupogHbie noauMepbl. CTpoeHUe Kpaxmaia U
HeuoNio3bpl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAsI PEAKIUs C UOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsS] BEIIECTB M HUX MPEBpalllCHUN:
MpOBE/ICHNEe, HAONIOJCHUE W OIMHMCAHHWE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE STaHOJa
okcugoM Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBHUE TIIMIIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCH/IA
cepeopa(l) u ruapokcugom wmemu(ll), B3aumoneilicTBue kKpaxmalia € HOJIOM),
MPOBEICHHUE MTPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnblie 3agaun.

Bblunciiendss 1Mo yYpaBHEHHIO XWMMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJINYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKIIUM MO M3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIINH ).

A30TcoziepKale OpraHnuecKrue COeTMHEHHUS.

AMMHOKHCIIOTHI KaK amM(pOTEepHbIE OpraHuyeckue coeauHeHus. duznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe mimimHa). buonorudeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJISpHbIE coeanHeHus. llepBuuHnas,
BTOpUYHAsl M TPETUYHAs CTPyKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, IEHATYPAIIHsl, KAYECTBEHHBIC PEAKIIMK HA OCJIKU.

OKCIepUMEHTAIbHBIE METOJIbl M3y4YEeHHUs BEIIECTB U HUX IMPEBpaICHUIA:
HaOII0/ICHUE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATYypallusi OEIKOB MpHU
HArpEBaHWM, IIBETHBIC PEAKIIUU OCITKOB.

BbicokomoJieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIC TOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUM: MOHOMED,
MOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINM, CPEHSST MOJICKYJIsIpHast
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
MOJIMMEPHU3ALUS U TTOJTUKOHICHCALIUS.

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHS] BEIIECTB M HX MpPEBpallCHUN:
O3HAKOMJICHHE ¢ 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeamMeTHbIE CBA3H.



Peanu3anus MeXIpeIMETHBIX CBA3EH NPHU U3YYEHHH OPTaHMYECKOM XMMHH B
10 kyacce OCYLIECTBIISETCS YEpe3 HCIIOJIIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W IOHITHUH, SBJISIOIIUXCS CUCTEMHBIMHU JUI OTIECIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DaKT, rUIoTE3a,
3aKOH, TE€OpHsl, aHAJIU3, CHUHTE3, KJacCU(pUKalus, NEPUOJUIHOCTb, HAOIIOJEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHME.

®dusnka: Mmarepus, DJHEprus, Macca, aTroM, DJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSTHUE
BEILECTBA, (PU3NUECKUE BEIUUYHHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OMONOTMUECKH AaKTHUBHBIC BellecTBa (OENKH, YIJIEBOABI, >KUPBHI,
(dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
PECYPCBL.

TexHonorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MHUTaHUS,
MOIOLIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE ITPENapaThl, MaTEpHUaJIbl U3
HCKYCCTBEHHbBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMMHU

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTUYeCKHe YPOBHH, MOIypOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpesieNieHusl 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIO0B. IIEKTPOHHASI KOH(PUTYpAIUs AaTOMOB.

[lepnoanueckuii 3akoH u I[lepuoanyeckasl cucreMa XMMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBs3b NMEPUOANYECKOTO 3aKOHA M Ileproanyeckoil CHCTEMBI
xuMu4eckux snaeMeHToB Jl. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYINaM H TEpPHUOJaM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenune BemiecTBa. XUMHUYECKAas CBSI3b. BHIBI XUMHYECKOW CBA3U
(KoBaJIeHTHAsI HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHHA KOBAJEHTHON XWMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akienTopHeiil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPHUIIATEIBLHOCTD.
Crenenp okuciieHus. IOHBI: KATHOHBI U AHUOHBI.



BemecTtBa  MOJEKYJSIPHOIO M HEMOJIEKYJISIPHOTO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb
CBOMCTBA BELIECTB OT THUIIA KPUCTAUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 1011 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU . Homenknarypa
HEOPraHUYECKUX BEIIECTB. | e€HEeTHYeCcKass CBA3b HEOPraHWYECKUX BEIIECTB,
IPUHAIEKAINX K Pa3IMYHBIM KJIACCAM.

Xumuueckas — peakuusa. Kinaccupukanmss  XUMHUECKMX — peakiuil B
HEOPraHUYECKOM M OPraHWYECKOW XMMHMHM. 3aKOH COXPAaHEHHs MAacChl BEIIECTB,
3aKOH COXPAHEHMS U IIPEBPALIEHUS JHEPTUHU [P XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTuMble
peakuuu. XuMHYecKoe paBHOBecue. DakTOpbl, BIMSIOLIME HA COCTOSHHE
XUMHU4ecKoro pasHoBecus. [Ipunnun Jle [larense.

OnexkTpoautuyeckas auccouuanus. CHUibHbIE U caadble 31eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCas, HEUTPaIbHAas, EJIOYHA.

OKHCIIUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIEpUMEHTANBHBIE METOJbl HM3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
nemoHcTpauus Tabnun «llepuonnueckas cucremMa xuMmuueckux snemeHToB [I. .
MenzeneeBay, U3ydyeHUE MOJEIEH KPUCTALIMYECKUX PEIIETOK, HAOMIOACHUE U
OIKCAaHUE JEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OIMBITOB (Pa3joKEHUE MEPOKCHIa
BOJIOpPOJIa B IIPUCYTCTBUU KaTaJIM3aTOPA, OIIPEAEICHNE CPEIbl PACTBOPOB BEIIECTB
C TOMONIbIO YHHUBEPCAIBHOIO HWHJIUKATOpa, pEaKkIMH HOHHOTO OOMEHa),
IIPOBEICHHUE PAKTUYECKON paboThl «BiausHue pa3InyHbIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIUN.

Pacuérnsle 3anaun.

Pacu€érel 10 ypaBHEHMSAM XUMHYECKUX pEaKLUUW, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM IIOHATHS «MACCOBAas
JIOJISI BELIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilonoxenue HemerasmioB B llepuognueckon — cucreme
xumuueckux siementoB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMmepe
KHCJIOpOJa, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX HEMETAJIOB (TaJOr€HOB, CEphl, a30Ta,
docthopa, yriepoga U KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOCOIEPKAIIUX KUCTIOT, BOJOPOAHBIX COETMHEHUN).

[IpuMeHeHnEe Ba)XHENIIMX HEMETAIIOB U UX COEUHEHH.



Merannsl. [lomoxenne meramioB B [leproanueckoil cucTeMe XMMHUYECKHX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS IEKTPOHHBIX 00O0JIOUEK
aToMOB MetajuioB. O6mue usnyeckue cBorcTBa MeTauioB. CIUlaBbl METAJIOB.
DJIEKTPOXUMHUYECKUN PSJI HANIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BaKHEUIMX METAUIOB (HATPUM, KaJiui, KaJIbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUHN.

OO6mue crmocoObl moydeHus: MetamuioB. [IpuMeHeHrne MeTaioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAIbHBIE METO/Ibl M3YUYE€HUS BEIIECTB WU HX NPEBPAIICHUN:
M3YUYCHHUE KOJUIEKIMU «MeTamibl U CIUIaBbD», 0Opa3l0B HEMETAJUIOB, pEIICHUE
HKCIIEPUMEHTAIBHBIX 3a7a4, HAOJIOJICHUE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE THAPOKCHIA ATIOMUHHUSA C PACTBOPAMU
KHUCIIOT U IeJ04YeH, KaYeCTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

PacuétHrle 3agaun.

Pacuétbl Maccel BeliecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIONIMX B PEAKIIMU BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CIU OTHO
13 BEILIECTB UMEET MPUMECH.

XuMus U ’KU3Hb

Ponp xuMun B 00€CrieYEHUH 3KOJIOTUYECKOM, SHEPreTUYECKON U MHUILEBOU
0e30MacHOCTH, Pa3BUTHH MEIUIHMHBL [loOHSATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPHUHIUIIAX TPOMBIILIEHHOTO
MOJTY4YECHUS BAXKHEUIINX BEIIECTB.

YenoBek B MHpPE BEIIECTB W MAaTEPUAJIOB: BAXHEWIINE CTPOUTEIIbHBIC
Marepuanabl, KOHCTPYKIHMOHHBIE MATEpPHalbl, KpPACKH, CTEKJIO, KepaMHKa,
Marepuaibl s JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMHSIT U 30pOBBE YEIIOBEKA: MpPAaBWJIA HCIMOJb30BAHUSA JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia 0€30MacCHOr0 MCIOIb30BaHUs MPENapaToB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HU.

MexnpeaMEeTHbIE CBA3U.

Peanuzainus ~ MeXnpeAMETHBIX  CBA3€W TNpU  U3YYCHUH  OOmed
HEOpPraHU4eCKOrW XuMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Y€pe3 UCIOJIb30BAHUE KAK
OOILMX €CTECTBEHHO-HAYYHBIX TOHSITHUH, TAaK MW TMOHSITUH, SBISIOIIUXCS
CUCTEMHBIMH JUJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01mMe eCTEeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KiaccuPuKaius, MepUOJUYHOCTh, HAOIIOJICHUE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHNUE, SIBJICHHUE.



dusuka: maTepus, YIHEPIHsi, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIM0aKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEUIeCTBA, (PM3NYECKHE BETUYMHBI U €IUHHIIBI MX
U3MEPEHHsI, CKOPOCTb.

buosnorus: kinerka, opraHusM, 3KocucTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
PECypCHI.

TexHomorus: XUMUYECKasi MPOMBIIIIEHHOCTh, METAJLTYypPIHsl, TIPOU3BOICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEIbCKOXO3AWCTBEHHOE MPOU3BOJCTBO, MHUIIEBAs
IPOMBILUIEHHOCTh,  (papMalleBTUYECKasi  NPOMBILUICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKUX MpernapaToB, IMPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTepHaJIOB,
3IIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
oOy4YarolmuUMHCsl TporpaMM CpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJMEeTHbIM M MOpeaAMEeTHhIM). HaydHo-MeToauueckol OCHOBOM st
pa3pabOTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI MPOTPAMM CPEIHETO OOIIero
00pa30BaHUs SBJISIETCS] CUCTEMHO-/IEATETbHOCTHBINA MOAXO/.

B COOTBETCTBUM C CHUCTEMHO-ACITEIBHOCTHBIM IOAXOJI0OM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaMeTa «XUMHUs» Ha YpPOBHE CPEIHETO
o011ero oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOIINE:

OCO3HAaHHE OOYYAIONIUMHUCS POCCHHCKOW TIpa)XAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTPEIECIICHHIO;

HaJU4Yue MOTUBAIIMHU K 00YUCHHUIO;

[[€JICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KITFOUEBBIX IICHHOCTEW W MCTOPUUYECKHUX TPAJAUIIMKA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYyYalomuxcsi PyKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMUA yYCTAHOBKaMHU, MPUCYIIMMHU IE€JI0CTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJu4Yue MPaBOCO3HAHUS HKOJOTHUUECKON KYJIbTYypbl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH KU3HEHHBIE MIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUS IpeaMeTa «XHUMHS» JOCTHTalTCs B
€AMHCTBE YYEOHOM M BOCHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJieaJaMU POCCUHCKOrO TPa)KJAaHCKOro OOLIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMKW W  TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpoIleccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBIEHUS JINYHOCTHU
00y4Jaromuxcs.

JIugyHOCTHBIE pe3yibTaThl OCBOCHUSA MpeaMeTa «XUMHs»  OTPaXKarT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEILHON ¥ TMPAKTHYECCKOW JEATEIHLHOCTH
oOyyYaromuxcs Mo peaau3alnui IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaxIaHCKOTr0 BOCIIMTAHMS

OCO3HAHUS 00YUYaIOIIMMUCA CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTAaBICHUS O COLUMAJbHBIX HOPMAax MW MOpaBUiIaX MEKINYHOCTHBIX
OTHOILICHUM B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JAESATENBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M MO3HABATEJbHBIX 3aj1ay, BBHIIOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY M
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUEOHOU A TENbHOCTH;

2) IATPUOTUYECKOr0 BOCIIUTAHUA:

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHON XUMUHU;

YBaXEHUSI K MPOLECCY TBOpUECTBAa B OOJACTH TEOPUH U MPAKTHUYECKOTO
NPUMEHEHUS XUMHH, OCO3HAHHUS TOrO, YTO JIOCTHXKEHHS HAyKH €CTh pe3yJbTaT
JUINTEJIbHBIX ~ HAOJMIOJEHUH, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IIOHUCKOB,
IOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

WHTEpeca M TO03HABATEIbHBIX MOTHBOB B TIOJYYEHHU M TMOCIEIYIOLIEM
aHanu3e MH(OpMAIUMU O MEePEAOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYeCTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEJCHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBJIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILIEHUs, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJIEHUE M IOCTYIKHM CBOUX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHHWE MOCJIEACTBUN 3THUX
MOCTYIIKOB;

4) gpopmMupoBaHus KYJbTYPHbI 310POBbS:

NOHMMaHHUs IEHHOCTEH 370poBOro W 0Oe30macHoOro obpas3a >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pU3MUecKOMy U
IICUXUYECKOMY 3/I0POBBIO;

COOIOJIeHUsT TpaBui O€30MacHOro OOpalleHusi C BEllecCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€e3011acHOro MOBEJCHUS B CUTYaIUsIX, YTPOKAIOIIMUX 3JOPOBBIO U JKU3HU JIIOJEH;

OCO3HAHMS TOCHEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIBCKON
NESTENBbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTU€ B PEIICHUWM MPaKTUYECKUX 3aaad
COILIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUIO0 MPOPECCUil Pa3IudHOro pojia, B TOM
YKCJI€ HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUM 10 XUMHUH;

YBOKCHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYJAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHAMBUIYATbHON TpPACKTOPUH
oOpaszoBanus, Oyaymiel mpodeccur M peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB U
oTpeOHOCTEH 00ITIeCTBa;

6) 3K0JI0TNYeCKOr0 BOCIIUTAHMS:

HKOJIOTHUYECKHU 11€J€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBaHMS KM3HU Ha 3€MIIE;

MOHUMAHUS TJIO0OATBHOTO XapaKTepa SKOJOTUYECKUX TPOOJIeM, BIUSHUS
HSKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIBHON CPEIbI;

OCO3HAaHUS HEOOXOJMMOCTH HCIOJBb30BAaHUS JIOCTHIKCHMM XUMHH  JIJIs
pelieHust BOPOCOB PallMOHAIBHOTO MPUPOI0TI0JIH30BAHMUS;

AKTUBHOIO HENPHATHS JIEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAOUIEH
NPUPOTHON Cpeie, YMEHHsI TPOTHO3UPOBATh HEOIATONMPHUSATHBIE IKOJIOTHYECCKUE
MOCJICACTBUSA MPEANPUHUMAEMBIX ICUCTBUN U MPEIOTBPAIaTh UX;

HaJU4Usl Pa3BUTOTO SKOJIOTHYECKOT0 MBIIICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OTIbITA NeSATeIbHOCTH HKOJIOTUUECKOMN HaIPaBJICHHOCTH, yYMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHMKATUBHON M COIMAIbHON
MPAKTUKE, CIOCOOHOCTH W yMEHUS AaKTUBHO MPOTUBOCTOSITH HJACOJOTUHU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH,

MOHUMAaHUSl CIeMU(PUKA XUMHUM KaK HAyKH, OCO3HaHUS €& poiu B
bopMHpOBaHNY PAlMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
npeCTaBiIeHUs] 00 OKpY’KarollleM MHUPE KaK O €IUHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHud MpobJieM COXpaHEHUSs
MPUPOJIHOTO PAaBHOBECHS,

yOSKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHUHM JUISI COBPEMEHHOM
MUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOW pOJIM B
CO3/IJaHUU HOBOMW 0a3bl MaTepUaIbHON KYJIbTYPBI, PEIICHUU TJIO0ATBHBIX MPOOIeM
YCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CHIPhEBOM, HHEPIETUUECCKOM, MUIIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHH MEAMIIMHBI, OOCCIICYCHUH YCIOBUN
YCHENIHOTO TPyAa U OKOJOTUYECKA KOMQPOPTHOM IKM3HU KaXKIOTO UJIEHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHHUMAaHUS CYHIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH HCMOJIb30BaTh



MOJTy9aeMbIe 3HAHUS JJIS1 aHAIHM3a U OOBSICHEHUS SIBIICHUIA OKPYKAIOIIETO MUpPA U
MPOUCXOMSAIINX B HEM U3MEHECHUI, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKIIFOYCHHS Ha
OCHOBE HAy4YHBIX (AKTOB W UMEIONIMXCA JaHHBIX C [EJbI0 TOTYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITECILHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
penieHus MpoOJIeM B peaTbHBIX KU3HEHHBIX CUTYAITUSX;

MHTEpEeca K TTO3HAHUIO U UCCIIEA0BATEIbCKON EATeIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO W
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUH 110 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM Tpy/Aa B pa3au4HbIX chepax mpodeccruoHaIbHOMI
NESTETHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbDI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOCHUS y4eOHOTO TpeaMera «XuMus» Ha
YPOBHE CpeJHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYMMBIC  JUIS  (OPMHUPOBAHUS  MHPOBO33PCHHS  OOYYarOIIHUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHUS, OTpaXKaroIue
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeNU(PUKYy METOJOB TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO, SHEPIHs, SBICHUE,
Ipolece, CUCTeMa, Hay4YHbIH (akT, MPUHIUI, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCCAOBAHNE, HAOIIOCHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

yHUBEpCaIbHBIC YUCOHBIC NEeHCTBHs (TO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PEryJISITUBHBIE), oOecreunBaroue (dbopmHpoBaHue (yHKUIMOHATBHOU
IPaMOTHOCTH M COIIMAJIbHON KOMITETEHIIMU 00Yy4aroUIXCs;
CIIOCOOHOCTB oOyuarommxcs UCII0JIB30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JEUCTBUSA B IIO3HABATEIBHOW U COLMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble Pe3yiabTaThl OTPAXalT OBJAJECHHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PETYJATHUBHBIMU
JICUCTBUSIMU.

OBaanenne YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEILHBIMU
AEeUCTBUAMMU:

1) 6a30Bble JJOrMYeECKHUeE JeiiCTBHS:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

OMpEeNeNATh 1N JACATEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABICHHBIMU IEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHMUI MNPHUEMBI JTIOTMYECKOTO MBIIUICHUS —
BBIJICJIATh XAPAKTEPHBIC MPU3HAKU TMOHATUW U YCTAHABIMBATh WX B3aUMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIIME MOHSITUS JJI1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUU MJI KJIacCU(PUKAIIMU BEIIECTB H
XAMUYECKUX PEAKLINM;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3M MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXJAeHHUs (MHAYKTUBHBIC, JETyKTHUBHBIC, IO
aHAJIOTUH), BBISABIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpUBASMbBIX
SABJICHUSX, DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHUS, UCTIONb3YEMbIe B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBHIBATH MOACIIBHBIC TIPEACTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas ¢opMyJia, ypaBHEHHE XHMHYCCKOU
peaKkIuyu — TMpU PEIICHUH Y4YEeOHBIX IMO3HABATEIBHBIX W NPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJCJIbHBIC MPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO IO3HAHUSI BEIIECTB U XUMHUYECKHUX
peaKLHnii;

bopMyIHpOBATH 1SN U 33/1a4d UCCIICIOBAHUS, UCIIOIb30BaTh TOCTABJICHHbIC
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HWHCTPYMEHTA
MMO3HAHUS W OCHOBBI JJIT (POPMHUPOBAHMS THIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIaJIETh HABBIKAMHU CaMOCTOSTEJIPHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 332 XOJI0M
mporiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIupoBaTh
00001IEHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIIECIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOCIIaHHOMN PaboTeE;

npuoOpeTaTh OMBIT YYEHUUECKON HCCIETOBATENIbCKOM W MPOEKTHOM
JEATeIbHOCTH, MPOSBIISATh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ay, NPUMEHEHUIO Pa3IU4HbIX
METOJ0B MO3HAHHS.

3) pabora ¢ uHpopManmeii:

OPUECHTHPOBATLCA B PA3JIUYHBIX HCTOYHMKAX uHPopManuu (Hay4dHO-
NONyJIsIpHAast JIUTepaTypa XUMHUUYECKOTO COJIep>KaHMsl, CIPaBOYHBIE MMOCOOUS,
pecypcel MHTEpHETa), aHaTM3upOBaTh WH(DOPMAIIUIO PA3IUYHBIX BUAOB U (OpM
MpeJICTaBICHHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



dbopMyIHpOBATH 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU MOUCKE U
orbope wmHpOpPMAIMKA, HEOOXOAUMOW JUIS BBINOJHEHHUS YYEOHBIX 3a1a4
OTpPEICNIEHHOIO THUIIA;

NpUOOpeTaTh OMNbBIT HUCMOJAb30BAaHUS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JINYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpATh  ONTHUMalbHYIO  (OpMYy  MOpeACTaBICHUS
uHdopmaImu (cxeMbl, rpaduKH, TUarpaMMbl, TAOIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KadyecTBE CpeAcTBa NpU pabdoTe C
XUMUYECKONM uH(poOpMaleil: NpUMEHATh MeXIpeAMeTHble ((usuyeckue u
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIBI, (pOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIATYPY;

WCIIOJIb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HarJISIAHOCTH.

OBJjiaieHne YHMBEPCATbHBIMM KOMMYHUKATUBHBIMHU 1€ CTBUSIMMN:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYIaeMOi TEMbI B XOJ€ Iuajaora u/uiu
JUCKYCCUH, BBICKa3bIBaTh  HUJeH, (OPMYJIHPOBATH CBOM  MPEAJIOKECHUS
OTHOCHUTEJILHO BBIMOJHEHUS TPEAJIOKEHHON 3aa4H;

BBICTYNIaTh C MpE3eHTAIMell pe3yiabTaTOB IM03HABATEIILHON NESITEIbHOCTH,
MOJTYYE€HHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU P BHITIOJTHEHU U
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, PeaM3ali y4eOHOr0 MPOeKTa U (POPMYITUPOBATH BHIBOJIbI
MO pe3yJibTaTaM MPOBEAEHHBIX HCCIEJAOBAaHUN MYTEM COTIACOBAHUS IMO3UIUN B
X0/J1e 00CYX/IeHUSI © 0OMEHA MHEHUSIMHU.

OBJjajieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU JAeHCTBUSIMH:

CaMOCTOSITENIHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO I103HABATEIIbHYIO
JEATEeNbHOCTh, Ompenensis €€ [eau MW 3ajladd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MPEAJaraéMblii ajiropuT™M JACHCTBUM MpuU
BBITIOJIHEHUU YYEOHBIX U HCCIENOBATENbCKUX 3a7ad, BbIOMpaTh Hambosee
3¢ PeKTUBHBIN CMOCO0 MX pelIeHUs ¢ Y4ETOM TOJyYEHHsS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHaIN3a
¥ CaMOOILICHKH.

IMPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEGHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOPMUPOBAHHOCTb  MPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIIOIIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHHM B TIO3HAHUM SIBICHUUN



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJbTypbl JIMYHOCTH, €&
(GYHKIIMOHATBHON I'PaMOTHOCTH, HEOOXOIMMOM JIsl peIIeHUs TPAKTUYECKUX 3a]1a4
U 9KOJOIM4eCKM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3/IOPOBBIO U NPUPOAHON
cpexe;

BJIQJCHUE  CHCTEMOW  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarollMe TMOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIA, BAJIEHTHOCTb, 3JIEKTPOOTPULATENIBHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTas U COKpall€HHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIJIEpPOJHBbIA cKener, (yHKIHOHAIbHAs TpyIIa,
paauKai, U30Mepusi, H30MEpPbI, TOMOJOTUYECKHI Psii, TOMOJOTH, YIJIEBOJOPOMIbI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIME COEAMHEHHUS, MOHOMED, IOJIUMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannyeckux BemectB A. M. byTiepoBa, 3aKk0OH COXpaHEHMsI Macchl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SA3BIK XUMHUU; MHUPOBO33PEHUECKUE 3HaHUS,
JeXallie B OCHOBE NOHMMAaHUS NPUYUHHOCTH W CUCTEMHOCTH XWMHYECKHX
SBNICHUH, (AKTOJOTHYECKHE CBEIECHUS O CBOWCTBAX, COCTaBE, IOIYYCHHHU U
0€30I1acHOM HCIOJb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
IPAKTUYECKOM JESITEIbHOCTH YeJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIE MNPU3HAKU TOHSITHUH,
yCTaHaBJIMBaTh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHITHUS MpPU
OIMCAHMH COCTaBa, CTPOCHHUS U MPEBPAILECHUI OPraHUYECKUX COEIMHEHMIA;

Cc()OpMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIs
COCTaBJICHUSI MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaI€HHON)
GopMya OpraHMYECKMX BEUIECTB W YPABHEHUH XUMHUYECKUX PEAKLUH,
W3rOTaBJIMBATh MOJAEIA MOJIEKYJ] OPraHUYECKUX BEIIECTB IS WLIIOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUH YyCTaHaBIMBATh MPHUHAJIEKHOCTh H3YyUEHHBIX
OPraHMYECKUX BEHIECTB MO HX COCTaBy M CTPOCHUIO K OIpeAeIEHHOMY
KJIacCy/Tpynne CcoeAuHEHUuN (yriIeBOJOPOAbI, KHUCIOPOA M a30TCOAEpIKalue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUA 110
cuctematnueckoit Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
HA3BaHUSl OT/EJbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMNMWIICH, alleTHUJIEH,
ATWJICHIJIMKONb, TNHIEPUH, (eHos, (hopMalbIeru], aleTaablIerul, MypaBbrUHas
KHCJIOTA, YKCYCHasl KUCJIO0Ta, OJICMHOBAsI KUCJI0TA, CTEapUHOBAs KUCIIOTA, TII0K034,
bpykTO3a, Kpaxmasi, LeTi0103a, TIHIINH);

C()OPMUPOBAHHOCTb YMEHMSI ONPENENSATh BHUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCAMHEHUSAX (OAMHAPHbBIC U KPAaTHBIE);



chOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTtiepoBa ayis 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTABa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3uYecKkre M XUMHUYECKHE CBOMCTBA TUIMHUYHBIX MPEACTABUTENICH Ppa3IMUHBIX
KJIaCCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, ITWJIEH, MPOMUJIEH, AalleTUJIEH,
Oyramuen-1,3, mermnOyramueH-1,3, OSH30J, METAaHOJ, 3TaHOJ], JTHUJICHIJIMKOJb,
TIIMLIEpUH, (EHOJ, aleTalbIeruja, MypaBbUHas M YKCYCHas KHUCIOTBHI, TIIOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh T€HETUUYECKYHO
CBSI3b MEXJYy HUMH YpPaBHEHHUSIMH COOTBETCTBYIOIIMX XMMHUYECKHX DPEaKIHil ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

chOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
CoIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX TIEepepadOTKU U
MPaKTUYECKOE TPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOpPMUPOBAHHOCTb YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM MPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WM MPOTYKTOB PEaAKIUH);

c(hOpMUPOBAHHOCTb YMEHHMH BJIaJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJ[aX HAYYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYCHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUM (HaOJII0JIeHUE, U3MEPEHNE, SKCIIEPUMEHT, MOJACIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUS JJIA TPUHATUS PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsAX, CBSI3aHHBIX C BEIIECTBAMM M HX
MIPUMEHECHUEM;

chOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPaBUIIa MOTH30BAHUS XUMUIECKOM
MOCy/I0l U JTa0OpaTOPHBIM O0OpPYAOBaHUEM, a TAKXKE IpaBWiia OOpalleHus: ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMH IO BBITIOJHEHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTb YMEHUN IUJIAHUPOBATh M BBIMOIHATh XUMHYECKUM
AKCHEPUMEHT (MIPEBPALIEHUS] OPraHUYECKUX BEIIECTB NPU HATPEBAHUH, TIOJIyYEHUE
TUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKHUX
BEILIECTB, JICHaTypalusi OCJIKOB MpH HArpeBaHUU, I[BETHHIC PEaKIMU OCJIKOB) B
COOTBETCTBUM C TIpaBUJaMHU TEXHHUKHA O€30MacHOCTH TIpU OOpaIllEHUH C
BEIIECTBAMU U JIaDOPaTOPHBIM OOOpPYJOBAaHHUEM, TPEACTABISATh PE3YyJbTAThl
XUMUYECKOTO OKCTIEpUMEHTa B (OopMe 3amucl ypaBHEHHWH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIU3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, MOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, HTEpHET U ApyTHX);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  MpaBWjia  JKOJOTHUYECKH
1eaecoo0pa3Horo MOBEJASHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEIAX
COXPAHEHHUSI CBOETO 3JI0POBbSI U OKPY’KAIOIIEH MPUPOIHON Cpelibl, 0CO3HABaTh
ONACHOCTh BO3JICHMCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEILIECTB, MOoHUMasi cMmbicha mokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W MNPEAOTBPALICHHUS KX BpPEAHOTO BO3JCHCTBUS HAa OPraHUu3M
YEeJIOBEKA;

JUIS 0OYYaroIIUXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOJAaX IMO3HAHUS BEIICCTB U
XAMUYECKUX SIBJICHHM;

JUIS  CIICTBIX M CIIA0OBHIAAIIMX OOYYaloIMMXCS: YMEHHE HMCIOJIb30BaTh
penbedHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. Bpaiinsa ms 3amucn XMMUYECKHX

bopmyi.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHMS Kypca «OOImas W HeopraHudeckas
XAMUS» OTPaKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHMHU B TO3HAHUU SIBIICHUU
npuponbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUs MPAKTUYECKUX 3a]1a4
M DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHMH, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIOIIUE MOHATHS (XUMHUYECKHM 3JEMEHT, aToM, W30ToIm, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAs CBSI3b
(KoBaJIeHTHAs1, MOHHAs, METAJUIMYECKasi, BOJOPOJIHAS ), KpUCTAJUIMYECKasl PEIIETKa,
TUMNBl ~ XUMHUYECKUX  PEAKIMH, PacTBOpP, DJIEKTPOIUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTHYECKAST JIUCCOLUALMUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XHMHYECKOM peakiuv, XMMHYECKOE€ DPAaBHOBECHUE); TEOPUM U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoandeckuil 3akoH [[. M. Menneneena,
3aKOH COXpPaHECHUS MACChl BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPAILCHUS SHEPTUU
P XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMUYECKUU SI3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHMYECKHX SBIICHHH, (PAKTOJIOTMYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYCHUH M 0€30IMaCHOM HCTOJb30BAHUHM BAKHEHIIIMX HEOPTaHUYECKUX
BEILIECTB B OBITY U NMPAKTUYECKON JIEATCIBHOCTH YEJIOBEKa;



c(OpMUPOBAHHOCTh YMEHUU BBISIBIATH XapaKTEpHbIC MPU3HAKU TOHATHUH,
yCTaHaBJIMBAaTh UX B3aWMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHSITHUS NPHU
ONMMCAaHUN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUI;

c(OPMHUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
cocTtaBiieHuss (GOpMyJ BELIECTB M  YPAaBHEHMM  XMMHUYECKHUX  pEaKIuH,
cucremarndeckyro HomeHknarypy (IlUPAC) u tpuBnanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid TIa3, YIVIEKMCIBIA ra3, aMMHaK, raméHas
U3BECTh, HETALIEHAs U3BECTh, MUTHEBAS COAQ, IUPHUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIpPEAENATh BaJCHTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHHUSX PA3IUYHOrO COCTaBa, BUJA XUMHYECKOU
CBs3M (KOBaJEHTHAs, HOHHAs, METAJUINYECKasl, BOJOPOAHAs) B COEAUHEHUAX, THII
KPUCTAJNINYECKON PEIIETKM KOHKPETHOrO BeEIllecTBa (aTOMHAas, MOJIEKYJsIpHas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pACTBOPaX HEOPTaHUYECKUX
COCIUHCHUM,

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBJIMBATh MPUHAIIEKHOCTb
HEOPraHUYECKUX BELIECTB IO KX COCTaBY K OIpeneaEHHOMY KIacCy/TpyIine
COCIMHEHUN (MPOCTHIE BEIIECTBA — METAJUIbl U HEMETAJIbI, OKCHJIbI, OCHOBAHMUS,
KHUCIIOTBI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUI PACKPBIBaTh CMBICH MEPUOAMYECKOro 3akoHa Jl.
W. MenpaeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATH3UPYIONIYI0, O0BSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (QYHKIIUY;

chOpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cHUCTEMBI
xuMmuueckux snemeHToB JI. M. MenneneeBa, WCIONB3ys MOHATHS «S-, P-, O-
AIIEKTPOHHBIE opouTanny, «QHEPIreTHYECKHE YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M MX COECIUHEHUI
110 nepuoaam u rpymnnam llepuoanueckon cucreMbl XUMHUECKUX deMeHToB [[. 1.
Menneneena;

c(hOpMUPOBAHHOCTb yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIKE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEaKLIU;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(UUIHUPOBATH XMUMHUYECKUE DPEAKIUU IO
pa3IUYHBIM IpHU3HAKaM (YUCIy M COCTaBy pEarupyrolldX BEIIECTB, TEMJIOBOMY
b deKTy peaxiuy, W3MEHEHUIO CTEMEeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKkuu, y4acTUIO KaTaanu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUU COCTABJISITH YPaBHEHUS DPEAKIUN pPa3IHUHBIX
THUIIOB, MOJHbIE U COKPAIIEHHbIE YPABHEHHS PEAaKLIMii HOHHOTO 0OMEHa, YUYUThIBas
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKLIUHU UAYT 1O KOHIIA;



chOPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, TOITBEPIKIAIOIIHC
KAUEeCTBEHHbI COCTAB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATh
ONBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIME B BOJAHBIX PACTBOpPAX HEOPraHUUYECKUX
BEILIECTB;

c(hOPMUPOBAHHOCTh YMEHHMH  pPACKpPBIBATH  CYIIHOCTh  OKHCIIMTEJIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMi MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBSACHSITH 3aBUCIMOCTh CKOPOCTH XMMHUYECKOU
peaKIuu OT pa3uyHbIX (AaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOI'0 PaBHOBECHUS
B 3aBUCHMOCTH OT BHelIHero Bo3zaeicTeus (mpuniun Jle llarense);

chOpMHUPOBAHHOCTh YMEHUW XapaKTEepU30BaTh XHWMHUUYECKHE IPOIIECCHI,
JIeKalIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUsS CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHHIUIAX U
HKOJIOTUUECKUX MTPOoOIeMax XMMUUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUYKCICHUSI C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUI Ta30B
MIPU XUMUYECKUX PEaKIHMIX, MAaCChl BEIIECTBA WM 00BhEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B pEaKIUu
BEILIECTB, TEIJIOBOTO 3(deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUI COOJI0IaTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM
MOCY/IOM MU J1TabOpaTOpHBIM O0OpYJOBaHHWEM, a TaKXKe IIpaBHJIa OOpalIeHUs ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJHEHUIO JTaOOPATOPHBIX
XUMHUYECKUX OTBITOB;

chOpMHPOBAHHOCTh yMEHHWH TUTAHUPOBATh W BBITIOJHATh XWMHYCCKHM
AKCHEPUMEHT (pa3yioKEeHUE MEepOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTaau3aTropa,
OMpENIENICHUE Cpelbl PacTBOPOB BEHIECTB C TMOMOIIBK  YHHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaAKIIUU,
peaklUud MOHHOrO OOMEHa, KAayeCTBEHHbIE peaklMH Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTANIbHBIX 3aJa4 MO
teMam «Mertamnb»y u «HeMmeramne») B COOTBETCTBUM C MpPaBHIAMH TEXHHUKU
0€30macHOCTU TPU OOpaIlleHUH ¢ BEIIECTBAMU U Ja0OpaTOPHBIM 000PY/I0BAHHEM,
MPEACTaBIATh PE3YyJbTaThl XHUMHUYECKOTO JKCIEpUMEHTa B (QopMme 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX peaKiuil v (POpMyIupoBaTh BHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB;

chOpMHUPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMHUYECKYIO
uHpopMalMIo, TMOJy4aeMyl M3 pa3HbIX MCTOYHHUKOB (CpEJCTBAa MacCOBOMU
KOMMYHUKaIK, HTEepHET U Apyrux);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  MpaBWjia  JKOJOTHUYECKH
1eaecooOpa3Horo MOBEJASHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJAX
COXPAHEHHUSI CBOETO 3JI0POBbSI U OKPY’KAIOIIEH MPUPOJHOM Cpelibl, 0CO3HABATh
OMAaCHOCTh BO3JICHCTBUS HA )KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenst [IJIK, mosicHATh Ha mnpumepax CrHocoObl YMEHBIICHUS U
MpeAOTBPAICHUSI UX BPEHOTO BO3/ICHCTBUSI HA OPraHU3M YEJIOBEKA;

JUIS 00YYarOIIUXCsl ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBBS: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX II03HAHWS BEIIECTB U
XUMHYECKUX SBICHUH,

JUISL CIIETBIX M CJIa0OBUASIIMX OOYYaroIMXCS: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. Bpaiinsa mis 3amicn XUMUYSCKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoanuecTBo 4acos DJIeKTPOHHbIE
HaumenoBaHue pa3ie/ioB U TeM (uudpossbie)
Ne ni/m Konrpoabnubie IIpakTnuyeckue
NPorpamMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Pa3nea 1. Teopernueckue 0CHOBbI OPraHNYeCKOH XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOCHUS OPTaHMUYECKUX COCAMHEHUN A. 3 1 0
M. bytneposa
Hroro no pasneny 3
Paznen 2. Yriaesoaopoansl
2.1 [IpenenbHbIe yIiI€BOAOPOALI — AJKAHBI 2 0 0
99 HenpenenbHble yrieBoJOpOIbI: alIKEHBI, 6 0 1
aJIKaIueHbI, aJTKUHBI
2.3 ApoMaTHUYECKHE YTIEBOJOPOIBI 2 0 0
54 [IpupoHbIE HCTOYHUKH YIJIEBOIOPOJAOB U 3 1 0
UX TmepepadoTKa
Hroro mo pazneny 13

Pa3nen 3. Kuciopoacoaep:kamme opranHndeckne coeInHeHus
3.1 Crupter. @enon 3 0 0

Anbaeruabl. KapOOHOBBIE KUCITIOTHI.

3.2 7 0 1

CrnoxHble 3¢upbl
3.3 VrineBoasl 3 1 0



Utoro no pazneny 13

Pa3nea 4. AzoTcoaepikanue OpraHu4ecKue coeJHHEeHHs

4.1 AMuHBI. AMUHOKHUCIIOTEL. benku 3
Wroro 1o pazneny 3

Pa3pnen 5. BeicOKOMOJIEKY ISIPHBIE COCAMHECHUS

51 [Tnactmaccel. Kayuyku. Bomokna 2

Wroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34



11 KITACC

HanmMeHoBaHMe pa3/ieioB U TeM
NporpamMMbl

Ne i/

Pasnen 1. TeopeTnueckue 0CHOBBI XUMHM

Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [leproanueckas cuCTeEMa XUMHUYECKHUX
anemeHnToB /I. 1. Menaeneesa

Crtpoenue BemniecTBa. MHOrooOpasue
BEIIECTB

1.2

1.3 XUMUYECKUE peakiuu
Hroro no paszneny

Pa3nea 2. Heoprannueckasi XuMust
2.1 Mertanisl
2.2 Hewmeranmnsl

23 CBsI3b HEOPIraHMYECKHMX ¥ OPIraHMYECKHX
' BEIIIECTB

Htoro no pazneny

Paznea 3. Xumus u :KN3HbL

3.1 XuMHUSA U KU3HD

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

KoanuyecTBO 4acoB

Beero KoHnTpoibHbIe
padoThI
3 1
4 0
6 1
13
6
9
2 0
17
4 0
4
34 3

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
(um¢posbie)
o0pa3oBaTe/ibHbIE

pecypchbl












YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHuYCHHOMN
0TBeTCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiectBo «M3aaTenbcTBoO
«IIpocBemenue»

* Xumus, 11 knacc/ I'abpuensa O.C., O011ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCThIO «/[PODA»; AkimonepHoe oduiecTBo «M31aTenbcTBO

«IIpocsemenue»

METOANUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

Meroandeckue MaTepuaibl

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://school-collection.edu.ru/

http://him.1september.ru/

http://som.fsio.ru/subject.asp?id=10000755 —

http://www.alhimik.ru/

http://www.chemistry.narod.ru/

http://hemi.wallst.ru/

http://www.college.ru/chemistry/
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