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MOSICHUTEJBHAS 3AITUCKA

[lporpaMmma 1O XHMHH Ha YpOBHE CcpeaHero obuiero obpasoBaHHsl
pazpaborana Ha ocHoBe MenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O0
oOpasosanuu B Poccuiickoii @enepaunny, TpeboBaHUM K pe3ysibTaTaM OCBOEHHS
(enepanbHOi  00pa3oBaTeIbHOH MPOrpaMMbl CpedHero oduiero odpa3oBaHus
(®OI1  COO), npeacraBieHHbXx B PegepaJbHOM  rOCYIapCTBEHHOM
obpasoBatenbHoM craHaapre COO, ¢ yuérom KoHuenuum npenojgaBaHus
yuebHOro npeamera «XuMHs» B oOpa3oBarelbHbIX opraHusauusx Poccuiickoi
denepauuu, peanu3yOIIMX OCHOBHbIe 00pa3oBaTelbHbIE IPOrpamMMbl, U
OCHOBHBIX mnonoxeHudt «CTpareriu pa3BUTUS BOCHUTaHHS B PoccHiickon
®enepauuu Ha nepuona jao 2025 roga» (Pacmopsixenue llpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHoBY MoAx0/10B K pa3paboTke MporpaMMmbl MO XHMHH, K OIpPEAEICHHUIO
o0uieil ctpaTteruu o0yyeHHs, BOCITHTAHUS M pa3BUTHUS, 00y4arOLIUXCs CPeICTBAMHU
yueOHoro npeameta «Xumus» ansa 10-11 knacco Ha 0a30BOM ypOBHE COCTABHIIH
koHUentyanbHble nosoxeHus: ®I'OC COO o B3aMMOOOYCIOBIEHHOCTH LEJIEH,
colepKaHus, pe3yabTaToB oOydeHHMSs W TpeOOBaHMU K YPOBHIO MOATOTOBKH
BBIIIYCKHUKOB.

Xumuueckoe obpasoBaHue, 0JIy4aeMoe BBIITYCKHUKaMH
ob1ieoOpa3oBarebHOW  OpraHU3alki, SBISETCS HEOThEMJIEMOM 4YacThlO HX
obpasoBaHHOCTH. OHO CIYXHT 3aBepIIAOIIMM 3TaloM  pealu3aldd  Ha
COOTBETCTBYIOLEM €My 0a30BOM YpOBHE KJIIOYEBBIX LIEHHOCTEH, MpPUCYIIUX
LEJIOCTHOH CHCTEME XHUMHMUYECKOro oOpa3oBaHMsl. IJTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB ITPUPO/Ibl, (POPMUPOBAHUS MUPOBO33PEHUS U OOLLEH KYJIbTYpbI
YeJ0BEKa, a TakKKe OJKOJIOrMYeCKH OOOCHOBAHHOIO OTHOLIEHHUS K CBOEMY
300POBBKO M NPHPOAHOH cpeae. Peanusyercs xumudeckoe o0pa3oBaHHe
00yualolMXcsl Ha YPOBHE Cpe/lHero oduiero odpa3oBaHUs CpeACTBAMH Yy4eOHOro
npeamera «XHMHUA», COAEpKaHHE W IIOCTPOEHHE KOTOPOro ONpe/e/ieHbl B
nporpaMMme Mo XHMHHM C Y4€TOM crneuudUKH HayKM XHMHHM, €€ 3Ha4YeHHs B
MO3HAaHUM TNpPUPOAbl U B MaTepHAIbHON XWU3HU O0OIecTBa, a TaKkKe C YUETOM
o0MX UeJed M TPUHUMIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSHUE
cUcTeMbl cpeiHero oduiero odpazoBanus B Poccuiickoi Penepauui.

XUMHUsI KaK 2JIEMEHT CHCTEMbl €CTeCTBEHHBIX HayK HUIrpaeT ocolOyr poiib B
COBPEMEHHOM LIMBHJIM3alIMKM, B CO3JaHWH HOBOW 0a3bl MaTepualbHOH KyJbTYpB.
OHa BHOCHT CBO# BKJIaJ B (POPMHPOBAHUE PALIMOHAIBHOIO HAyYHOI'O MbILILIEHHUS,
B CO3/laHH€ L[€JIOCTHOrO IpeJCTaBlIeHUs] 00 OKpPY’KalOLIEM MHPE KaK O €JIMHCTBE
IPUPOIBI M YesloBeka, KoTopoe (OpMHpYeTCs B XMMHHM Ha OCHOBE NOHMMaHMs
BEILIECTBEHHOI'0 COCTaBa OKPYXKAIIEro MHpa, OCO3HAHUSA B3aMMOCBA3H MEXKIY
CTpPOEHHEM BellleCTB, MX CBOMCTBAMH M BO3MOXHBIMM 001aCTAMU IPUMEHEHHUS.



TecHo B3aMMOOEHCTBYS C APYTMMH €CTECTBEHHBIMHM HayKaMH, XMMHs cTaja
HEOTHEMJIEMOI 4acTbi0 MUPOBOH KyJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOIO
Tpyda M KU3HM Kaxkjaoro wieHa oOwecrBa. CoBpeMeHHas XMMHS Kak Hayka
co3ujaTesibHas, Kak HayKa BBICOKMX TEXHOJIIOTMH HalpaBjieHa Ha pelieHHue
rio0aneHeIX MpodJiieM YCTOMYMBOINO pa3BUTHs UEJIOBEYECTBA — CBIPHEBOM,
HEePreTUYECKOH, MUILIEBOH, 3KOJOrH4eCKOH Oe30MacHOCTH U OXPaHbl 3J0POBbS.

B cooTBeTCTBMM C OOLIMMH LEJISMH W TPUHLMIIAMH CpeIHero oOLlero
oOpa3oBanus coaepkanue npeamera « XuMmus» (10—11 xnaccsl, 0a30BbIH YypOBEHD
M3YyUEHHUsI) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha OOLLEKYJIbTYPHYIO MOATOTOBKY
oOydaroluxcsi, HEOOXOOUMYIO MM Uil  BBIPAaDOTKM  MHPOBO33PEHYECKHX
OPMEHTUPOB, YCIELIHOrO BKJIIOYEHUS B JKM3Hb COLMYMA, M[POLOJIIKEHMUS
00pa30BaHMs B pa3IMUHbIX 001acTAX, He CBA3aHHBIX HETNIOCPEACTBEHHO C XMMHEH.

CoctaBnsitouiiMu  mipeaMeTa «XUMHs» SABIAOTCS 0a30BBIe KypChl —
«Opranuueckass xumus» U «OOuwas W HeopraHudeckass XHMHS», OCHOBHbBIM
KOMITOHEHTOM COJIepKaHUsl KOTOPBIX SIBISKOTCS OCHOBBI 0Aa30BOM HAyKu: CUCTEMa
3HaHUU IO HEOPraHWYECKOW XUMHHU (C BKJIIOYEHHMEM 3HAHUN M3 OOLIEeH XUMHH) U
OpraHu4eckoil XMMHH. @OpMUpOBaHUE JAHHOW CHCTEMbl 3HAHMH NPH HU3YUYEHHH
npeaMera oOecreyuMBaeT BO3MOXHOCTb PacCMOTPEHHMS BCEro MHOrooOpasus
BELUECTB HA OCHOBE OOLLUX MOHSTHH, 3aKOHOB U TEOPUH XHUMHH.

Crpykrypa conepxkanusi kKypcoB — «Opranuueckas xumus» u «OOmas u
HeOpraHuyeckas XHMHsS» chOpMHUpOBaHa B MporpaMMe IO XMMHH Ha OCHOBE
CUCTEMHOrO IOAXOJa K M3Yy4YeHHI0 Y4yeOHOro Marepuaia W O0OyCIIOBIIeHa
MCTODHYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHWH  Ha  OMpedeéHHBIX
TEOPETHYECKHX YpOBHAX. Tak, B Kypce OpraHM4eckoil XHMHH BellecTBa
paccMaTpuBarOTCs Ha YPOBHE KIACCHYECKOW TEOpHMH CTPOEHMsS OpraHu4ecKux
COCIMHEHHHM, a TaKke Ha YpPOBHE CTEPEOXHMMHYECKMX W  3JIEKTPOHHBIX
NpeNCcTaBlIeHHH O CTpoeHHH BellecTB. (CBeneHMs 00 U3ydyaemMblX B Kypce
BEIIECTBAaX JalTCs B Pa3sBUTUHM — OT YIJI€BOJOPOAOB A0 CJIOKHBIX OHONIOTHYECKH
AKTHBHBIX COEJIMHEHUMH. B Kypce opraHuvyeckod XHUMHM [10JY4YalOT pa3BUTHE
copMupoBaHHbIE Ha YPOBHE OCHOBHOIO 00LIero oOpa3oBaHus MepBOHAYAIbLHbBIE
[PEACTaBIECHUS] O XUMHUECKOH CBS3M, KIacCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BELLECTB OT UX CTPOCHHUS, O XUMUUYECKON peakiluu.

Ilon HOBbBIM YrJIOM 3peHMss B IpeameTe «XUMHsS» 0a30BOro ypoOBHs
paccMaTpuBaeTCs M3Y4YeHHBI Ha YpPOBHE OCHOBHOIO o00uiero oOpa3oBaHus
TEOpeTU4YeCKUMH MaTtepual M (aKTOJIOrMYEeCKHe CBEJEHUs O BellecTBax MU
XUMHUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOluas ¥ HeopraHudeckas
XUMHS» 00ydarolMMes NpeJOCTaBIseTcss BO3MOXKHOCTh OCO3HaTh 3HAauyeHHUE
MIEPUOIMYECKOrO 3aKOHA C OOLIETEOPETHYECKUX M METOJI0JIONMYECKHUX MO3HLIUH,



riny0xe TMOHATb HWCTOpPUYECKOE H3MEHeHHe (YHKLMH 3TOro 3akoHa — OT
obobaoneit 10 00BACHAOIIEH U TPOrHO3UPYIOLLEH.

EnvHas cucrteMa 3HaHMM O BaKHEHIIMX BELIECTBAX, UX COCTaBe, CTPOCHUH,
CBOMCTBax M NPHUMEHEHHH, @ TAKXKE O XMMHUYECKHUX pEeaKlUsiX, UX CYLIHOCTH U
3aKOHOMEpPHOCTAX [MpoTeKkaHus JononHsercs B Kypcax 10 wm 11 kmaccos
JJIEeMEHTaMH COJEpPKAHUsA, UMEIOIIUMU KyJIbTYpOJIOTHYECKMH M TpUKIaAHOU
XapakTep. OTH 3HaHMSl CNOCOOCTBYIOT TOHMMaHHIO B3aMMOCBSI3M XHMHUH C
IpPYTMMH HayKaMH, pacKpblBalOT €€ poib B IO3HABAaTEJIbHOW M IPAKTHYECKOH
JesITe/IbHOCTH 4eJIOBeKa, CHOCOOCTBYIOT BOCIMTAHMIO YBaXKEHUS K MpoLEecCy
TBOPYECTBa B 00J1aCTH TEOPUH W MPAKTUUYECKUX MPUIOKEHUH XUMHUH, TOMOTAIOT
BBINIYCKHUKY OpPHEHTHUPOBAaThCSl B OOLIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npobyiemMax, CBSI3aHHBIX C XMMHEH, KPUTHMYECKHM OCMBICIMBATh MH(OpPMALMIO U
NPUMEHATL €€ JUIA TOINOJIHEHUS 3HAHUM, pELIeHUs WHTEeUIEKTYalbHbIX U
JKCIIEPUMEHTAlIbHBIX MCCIIeN0BaTeIbCKUX 3a1a4. B 1enoM conepxanue yueOHOro
npeameTa  «XWUMHs»  JaHHONO  ypOBHS ~ M3Yy4YEHUs  OPUEHTUPOBAHO  Ha
(GopmupoBaHHe y 0OyHYarOIIMXCH MHPOBO33PEHUYECKOH OCHOBBI UISi MOHMMaHHS
Gunocodckux Mjel, Takux Kak: MaTepHalbHOE €JUHCTBO HEOPraHHYeCKOro H
OpPraHH4YecKOro MHpa, OOYCJIOBJIEHHOCTb CBOWCTB BELLECTB HX COCTABOM U
CTPOEHHEM, I[103HABAEMOCTb INPUPOAHBIX SBJIECHUA MNYTEM OKCIEPUMEHTAa U
pellieHHss MPOTUBOPEYMH MEXIy HOBBIMM (aKTaMH M  TEOPeTHYECKHMH
NpeAnocbUIKaMHi, OCO3HAHHE POJIM XMMHMH B PELIEHUH IKOJOTMYecKuX npodiem, a
TaKKe MpodsieM cOeperkeHUs] IHEPreTHYECKHX PECYPCOB, ChIPhs, CO3MaHUS HOBBIX
TEXHOJIOTMH U MaTepUasIoB.

B mnmane pemieHus 3ajad  BOCIIMTaHMUS, Pa3BUTHA M COLIMAIM3ALIUM
00yyaromuxcs MPHHATBIC TIPOrPaMMOM M0 XMMHHM MOAXO[bI K OINpeeeHHIO
COACp)KaHUs W T[IOCTPOEHHWS [peaAMeTa IpeJycMaTpuBalOT  (HOpMHUpOBaHUE
YHUBEPCAJIBHBIX y4eOHBIX JeHCTBHIl, HMeIOIKUX 0a30BOe 3HAa4YeHWe s
pa3jMYHBIX BHIOB JIEATEJBLHOCTH: pelleHuss npoblieM, [OWCKa, aHajliu3a M
00paboTku uHMOpPMALIUH, HEOOXOAUMBIX /sl IPHOOPETEHMs OTBITA IPAKTHUECKOH
H HUCCIIeN0BATEIbCKOH JIESATEe/IbHOCTH, 3aHUMAOLIEd BaKHOE€ MECTO B MO3HAHHH
XUMHHU.

B npaktuke npenogaBaHHs XMMHHM KaK Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U HA YPOBHE CpeaHEro obiero o6pa3oBaHus, P ONpeaeIeHUH
CONEPI)KATEIbHON XapaKTePUCTHKH LieNiell M3y4yeHUs MNpeaMeTa HalpaBleHHEM
MEPBOCTENEHHON 3HAYUMMOCTH TPAJAMLMOHHO NpU3HAETCS (OPMUPOBAHHUE OCHOB
XMMHYECKOH HAayKH Kak 00JacTH COBPEMEHHOIO0 eCTEeCTBO3HAHHUs, MPAaKTHYECKOM
JESATE]IbHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KylbTypbl. C
METOJIMYECKOM TOYKH 3PEHHMsl TaKOH MOAXOJ K OMpPEAesIeHUIO lieed H3ydeHHs
npeJMeTa BISETCs BIIOJHE ONpPaBIaHHbBIM.



CornacHo 1aHHOM TOYKE 3pEHMs IVIaBHBIMH LEJIsIMH H3Yy4YeHHUs IpeaMeTa
«XuMHus» Ha 0a30BoM ypoBHe (10 —11 ki1.) sBasiroTCS:

e (OpPMHUPOBAaHHE CHCTEMbl XUMHMYECKHMX 3HAHMH Kak  BakHeiuiei
COCTaBJISAKOLIEH €CTECTBEHHO-HAYYHOH KapTHHbI MMpa, B OCHOBE KOTOpPO#i
JIEKAT KJIOYEeBble IOHATHUSA, (DYyHJAMEHTaJbHbIC 3aKOHbI MU TEOPHH XHMMH,
OCBOEHHME #3bIKa HAyKHM, YCBOGHME W TMOHHUMAaHHE CYLIHOCTH IOCTYIHBIX
00001LeHHH MHUPOBO33PEHYECKOr0 XapaKTepa, 03HAKOMJIEHHE C HCTOpHeii
WX pa3BUTHS U CTAHOBJIEHHS,

e (QopmHpOBaHME U pPa3BUTHE NPe/ICTABICHUN O HAYYHBIX METOJaX MO3HAHHs
BEUIECTB M XHMMMYECKHX peaklMi, HeoOXOAUMBIX I NpHOOpeTeHHs
YMEHUH OpHEHTUPOBATHCS B MHUPE BEIIECTB M XHUMHYECKHX SBJICHH,
HUMEIOLLKUX MECTO B MIPUPOJIE, B MPAKTHYECKOH M MOBCEAHEBHOH XXU3HHU;

e pa3BUTHE YMEHUH U CITOCOOOB JIEATEIbHOCTH, CBA3aHHBIX ¢ HAOJIIOIeHHEM U
OOBSICHEHHEM  XMMHUYECKOrO OJKCIIepHMEHTa, COOJIIOJIEHUEM  [IPaBHII
©e30macHoro odpallieHus ¢ BelleCTBaMH.

Hapsiny ¢ atuMm, conepkatenbHas XxapakTepUCTHKA LieJied M 3a1a4 U3ydeHHs
npeaMeTra B NporpaMMme no XMMHH YTOUYHEHa W CKOPPEKTHPOBaHA B COOTBETCTBHH
C HOBBIMM IIPHOPUTETAMM B CHCTEME cpejiHero obiiero oopazoBanus. CeromaHs B
MpenojaBaHUM XUMHM B Oosblied  cTemeHH OTHAETCS  MPEeArnoYTeHHe
PaKTUYECKOM KOMITOHEHTe Ccolep)kaHusi OOydYeHHs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBINYCKHHMKA 00111€00pa30BaTelbHONW OpraHW3alliM, BIAIEIOLIEr0 He
HaOOpoM 3HaHWH, a (YHKIMOHAJILHOW TI'PaMOTHOCTBIO, TO €CTh CMOCO0aMH M
YMEHHUSMH aKTUBHOTO TIOJNyYEeHHs 3HAHMH U MPUMEHEHHs WX B PeaJbHOU JKHU3HU
JUISE pellieHUs TPaKTHYEeCKHX 3a1a4.

B cBa3u ¢ 3TMM 1pu M3ydYeHUM InipeaMeTa «XUMHUS» JIOMHHHpYHOLLEe
3HaYeHHe MPUOOPEeTaIOT TaKHe e U 3a/1a4H, KaK:

afanTtanys oOy4YalolMXCsl K YCIOBUSAM JUHAMHUYHO pa3BUBAIOLLEroCs MUpa,
dbopMHUpoBaHHe  MHTEJIEKTYalbHO  Pa3BUTOH  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHHIO, COTPYAHHYECTBY, CAMOCTOSTEILHOMY MPUHATHIO IPAMOTHBIX
pellleHHH B KOHKPETHBIX JKM3HEHHBIX CUTYaIMsIX, CBI3aHHbIX C BELIECTBAMHU U UX
PUMEHEHUEM;

dbopmMupoBaHie y 00y4alrolIMXCsl KJIIOUEBBIX  HAaBBIKOB  (KIIOYEBBIX
KOMIIETEHIMH), HMMEIOIIUX YHHBEpCAbHOE 3HA4YeHWe Uil pPa3jiu4HBIX BHIOB
NEATENILHOCTH: pelleHus MpodiieM, MoKuckKa, aHamu3a U 00paboTku MHGOPMALIMH,
HEOOXOMMMEBIX I MPHOOpETEeHUs OMbiTa JEesTelIbHOCTH, KOTOpas 3aHMMaer
BaKHOE MECTO B I[O3HAHWH XHWMHH, a TakKke JUIs OLEHKH C TMO3ULUH
3KOJIOFMYECKOM 0€e30MacHOCTH XapaKTepa BIWUSHHUS BELIECTB M XHUMHUYECKHUX
MPOIIECCOB HA OPraHU3M YeJIOBeKa U MPUPOHYIO Cpeny;



pa3BUTHE I103HABATEIbHBIX MHTEPECOB, UHTE/JIEKTYaJbHbIX M TBOPYECKHX
CIOCOOHOCTEH 00yYarolIUXCs: CMTOCOOHOCTH CAMOCTOSITEIbHO NTPHOOPETATH HOBbIE
3HAHUA M0 XMMUHU B COOTBETCTBHUHU C KHU3HEHHBIMU NMOTPEOHOCTAMHU, UCIIOJIB30BATh
COBpeMeHHbIe MH(OPMALIMOHHbBIE TEXHOJIOIMH JJIs MOMCKA M aHaiu3a y4eOHOH M
HaY4YHO-MOMNYJISPHON HH(POPMALIMK XUMHUYECKOTO COTEPIKaHUS;

(opMHPOBAHHUE M Pa3BUTHE Y 00YUAIOIIMXCS aCCOLMATHBHOIO H JTOTHYECKOTO
MBILLIJIEHUS, HAOJIIOAATeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOpbie 0COOEHHO
HeOOXOJMMbl, B YAaCTHOCTH, NPHU TUIAHHPOBAHUM H TIPOBEICHHUH XHUMHUYECKOIO
IKCITIEPUMEHTA;

BOCIIUTaHWe y oOyyaromuxcs YyOeXIEHHOCTH B  T'YMaHHUCTUYECKOM
HalpaBlIeHHOCTH XUMHUHU, €€ Ba)XKHOW pOJIM B PELIEHUHU IJI0OAIbLHBIX Mpobiem
paLlMOHAIIBHOTO MPUPOAOIIONB30BaHUS, MTOTIOJTHEHHS IHEPreTHUECKUX PECYPCOB M
COXpaHEeHHUs TPUPOAHOIO paBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepexHOro
OTHOILIEHUS K MPHUPOJIe U CBOEMY 3J0pOBbIO, @ TaKke MPHOOPETEHHS OMbITA
UCIIOJIB30BaHUs TOJYYEHHBIX 3HAHUW Ul NPUHATHS TPAMOTHBIX PpELIEHHH B
CUTYyalUsIX, CBA3aHHBIX C XUMHUYECKMMH SIBJICHUSMH.

B yuebHOM nmiaHe cpenHero oOiiero oOpa3oBaHUs NpeaAMeT «XUMHUS»
0a30BOTO YPOBHSA BXOJUT B COCTaB MpeaMeTHOH o0nacTu «EcTecTBEeHHO-HAay4Hble
npeaMeThD».

OO0111ee YKCIIO YACOB, OTBEAEHHBIX ISl U3YYeHHS XUMHUH, Ha 0a30BOM ypOBHE
cpenHero oo0iero odpa3zoBanus, coctapiseT 68 yacoB: B 10 knacce — 34 yaca (1
yac B Heaemo), B 11 knacce — 34 yaca (1 yac B Heemto).



COAEP KAHUE OBYUYEHMUSI
10 KJIACC
OPI'AHUYECKAS XUMMUS

TeopeTrH4yecKkHe OCHOBbI OPraHHYeCKOH XHMHH

[Ipeamer opraHuyeckoil XMMUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUEHHE B
MOJYyYEHHH HOBBIX BEILUECTB M MarepHajloB. TeopHsi CTPOEHMSI OpraHHYeCKHX
coenrHennit A. M. bytieposa, e€ ocHoBHbIe 1os0keHHus. CTPYKTYpHbIe GOpMYITBI
OpraHHYecKux BeuwlecTB. ['oMonorus, wu3omMepus. XHMHYecKass CBS3b B
OPraHUYeCKHUX COEJMHEHUAX — OJJMHAPHBIE U KpAaTHbBIE CBA3U.

[IpencraBinenue o kiaccupuKaluMd opraHM4eckux BellecTB. HomeHkinaTypa
OpraHMYecKHX COEJMHEHHUH (CHcTeMaTuyecKas) M TpHUBUAJbHblE Ha3BaHUs
BaYKHEHILIMX IPeICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELLECTB.

DKClepUMeHTalbHble METOAbl H3YYEHMS] BELIECTB W UX [peBpallleHHi:
O3HAaKOMJICHHE ¢ oOpa3uaMu OpraHM4YecKMX BeLIeCTB M MaTepuajllaMd Ha MX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpraHMYeCKMX BellecTB, HabIoIeHue u
OonucaHue JEeMOHCTPALIMOHHBIX OMBITOB IO MpeBpalleHUI0 OPraHUYeCKUX BellleCTB
Npy HarpeBaHUH (I1aBjieHue, OOyrJIMBaHUEe U FOPeHuUe).

Yraesoaopoasbl

AJKaHbl: COCTaB M CTPOEHUE, TOMOJIOTMYECKHMH psaa. MeraH v JTtaH —
MpPOCTEHIIINEe MpPeNCTaBUTEIN alKaHOB: (U3UYEeCKUe W XUMHYECKHe CBOICTBa
(peaklMu 3aMELUEHUss W TOpEeHMSs), HAxXOXKJAEHUE B IMPHUPOJE, I[OIy4YEHHE U
NpUMEHEHHE.

AJKeHbI: cOCTaB U CTPOEHUE, TOMOJIOTHYECKHI psAA. DTHIEH U MPOIUJIEH —
MPOCTEUIlIHEe TMPENCTABUTENH aJKeHOB: (U3MUeCKHMe W XHMMHYECKHe CBOMHCTBa
(peakuuu TrUAPUPOBAHMS, TaJlON€HUPOBAHMS, TMJpaTalMH, OKHUCIEHUS U
NOJIMMEPHU3alIMK ), TOJTYUYEHHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u MeTunOytagueH-1,3: cTpoeHMe, BakHelliue
XMMHYECKHE CBOMCTBa (peakuus nojuMepusauuu). [lonyyeHne CHHTETHYECKOIO
Kay4yyKa U pe3uHBL.

AJIKHHBI: COCTaB ¥ OCOOEHHOCTH CTPOEHMUSI, TOMOJIOTMUECKUH psill. ALIETHIIEH
— MpOCTEHIIWH TIpeACTaBUTENb AJKUHOB: COCTaB, CTpOEHHe, (U3UYeCKHUe MU
XMMHYECKHE CBOUCTBA (peaklUWu FMIpPHpOBaHUs, TaJOreHUPOBaHUs, THApATalllH,
FOpeHHs ), MOJyUEeHHE U PUMEHEHHUE.

Apenbl. beHzon: cocras, cTpoeHHe, (DU3MYECKHE W XMMHYECKHE CBOMCTBA
(peaklMu TrajoreHMpoBaHKWs U HUTPOBaHUsA), NOIydeHHe W npumeHenue. Tonyon:
cocmas, cmpoeHue, uzuveckue U Xumuveckue — ceoucmea  (peaxyuu
2aN02eHUPOBANHUA U HUMPOBAHUs), NoayyeHue u npumeHenue. TOKCHYHOCTD



apeHOB. l'eHeTHYeckasi CBs3b MEXIy YIJIEBOAOPOAAMH, TNPUHAIEKALMMH K
pa3JIMYHBIM KJlaccaMm.

[IpyipoiHble HCTOYHUKH yrieBOAOpoAoB. [IpupoaHbIii ra3 U MOMyTHBIE
HedrsHble rasbl. Hedgth u e€ mpoucxoxaenue. CriocoObl nepepaboTku HeTH:
MEePeroHKa, KPEeKUHI (TepMUYeCKUH, KaTanuTU4ecKuil), muponu3. I[IpoayKTel
nepepabOTKH HEPTU, UX NMPUMEHEHHE B MPOMBILLIEHHOCTH B B ObITY. KaMeHHBbIi
yroJib ¥ POAYKTHI €T0 NepepadoTKH.

DKcIiepUMEHTalbHble METO/bl M3yYeHHWs BELIeCTB M WX [peBpalleHHi:
O3HAaKOMJIEHHE C oOpa3uamMu [J1acTMacC, KaydyKOB W pe3WHbl, KOJJIEKIIHH
«Hedte» u  «Yroab», MojaenupoBaHHe  MOJIEKYJT  YIJIEBOJOPOAOB U
rajioreHoNnporn3BOIHBIX, NMPOBEIeHHEe NPAKTHYECKONW paboThl: MOJMyuyeHUe ITHIIeHA
1 U3y4YEHHUE ero CBOMCTB.

PacuérHble 3anauu.

Berunciienuss 1o ypaBHEHHIO XMMMYECKOH peakuMM (Mmacchl, 00b&Ma,
KOJIMYECTBA MCXOJHOI'O BEILIECTBA MM MPOAYKTA PEaklMH MO HW3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB WK MPOIYKTOB PEaKLHH).

Kucsiopoacoaepikaiine opranuieckie coeJHHEHHs

IIpenenpHble  OJHOATOMHBIE COHUPThI. MeTaHON M 3TAaHON: CTPOEHUE,
dusznyeckue M XMMHUYECKHE CBOMCTBa (peakUMM ¢ AaKTUBHBIMM MeTajllaMM,
rajloreHoBOJOpOJaMH, TOpeHHe), MNpHMeHeHHe. BonopoaHbie CBSI3H MeXIy
MOJIeKylaMu crnupToB. [leificTBHe MeTaHO/Ia U 3TaHOJIa Ha OPTraHM3M YeJI0BeKa.

MHoroaToMHble  CIUPTHI.  DTUIEHIJIMKONb W  TIHLUEPUH: CTPOEHHE,
¢uszuyeckue W XHMHYECKHEe CBOWCTBa (B3aUMOJEHCTBHE CO IIEJI0YHBIMH
MeTallaMH, KauecTBeHHasl peaklis Ha MHOroaTOMHble CIHpThI). JleHcTBHE Ha
opraHusm uesnoseka. [ [pumeHeHue riueprHa U 3THICHIVIMKOJIA.

®deHON: CTpOeHHE MOJEKYJbl, (U3MYEeCKHe M XUMHUYECKHE CBOMCTBA.
Tokcuunoctb penona. [pumenenue geHona.

Anbaeruabl U kemownvl. DopMmanpAerui, aleTaldbIeruj: CTPOEHHE,
bu3zuyecKue U XUMHYECKHE CBOMCTBA (peaklLMH OKHMCIIEHHS W BOCCTAHOBJICHMS,

Ka4eCTBEHHbIE PEAKLIMH ), TOJyUeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE —TpelesibHble KapOOHOBble KHCIOTBL. MypaBeuHas H
YKCYCHasi KMCIIOTBI: CTPOEeHHE, (PU3MYecKHe U XUMHUYECKHe CBOHcTBa (CBOMCTEa,
oblMe IS Kjacca KUCJIOT, peaklus 3TepudHrKaluun), NnojyyeHue U IpUMEHEHHE.
CreapuHOBas ¥ OJEMHOBAsl KMCJOTBHI KaK MpeACTABUTENIM BBICIIMX KapOOHOBBIX
KHCJIO0T. Mblla Kak COJTM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOLLEE JEHCTBHE.

CnoxHble 3(hUpbl Kak TPOM3BOJHBIE KapOOHOBBIX KHCIOT. [uapoinuns
clioxkHbIX 2¢upoB. XKupsel. ['uaponus xupos. [IpumMeneHue xUpoB. buojgoruyeckas
pOJIb XKUPOB.



Yraesonabl:  cocTtaB, KjiaccubuKauuWs  yrieBoAoB  (MOHO-, OU- W
nonucaxapuibl). ['moko3a — npocTeiiiuii MOHOCcaxapuaI: 0COOEHHOCTH CTPOEHMS
MOJIEKY/Ibl, (U3MYEeCKMe M XUMHYECKHe CBOMCTBa (B3auMOeHCTBHE ¢
ruapokcunom menu(Il), oxucneHue ammuauHbiM pacTBOpoM okcuaa cepebpa(l),
BOCCTAHOBJICHHE, OpOXEHHE TIIIOKO3bl), HAXOXK/EHHE B MNPUPOjE, NPUMEHEHHE,
Ouonoruueckas posb. QorocuHTe3. PpyKTO3a KaK U30MED TIIHOKO3BI.

Kpaxman v nesmntosiosza Kak npupoaHbie nojuMepbl. CTpoeHHe Kpaxmalia u
neanono3bl.  PuU3nYeckue M XMMUYECKHe CBOMCTBa Kpaxmania (TMIpOJIu3,
KaueCTBEHHAasl peaKlMs C HOJ0M).

DKCINEPHUMEHTAJIbHbIE METOIbl H3Y4YeHHs BEIIeCTB W HMX MpeBpaLICHHIA:
NpoBeieHKHe, HaONOJeHHe M ONMCAHHWE JAEMOHCTPALMOHHBIX OMBITOB: TFOPEHHE
CIUPTOB, KA4Y€CTBEHHBIC PEAKLUUU OJHOATOMHBIX CIHUPTOB (OKUCIEHHE ITaHOJA
okcuaom Menu(ll)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEHCTBUE TJIMLIEPHHA C
ruapokcuaom Menu(ll)), anbaerunoB (okucIeHHe aMMHUaYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u ruapokcunom menu(ll), B3ammonelicTBHE Kpaxmajiga C HOIOM),
NpOBeJieHUE NPAKTUYECKOH pabOThI: CBOMCTBA pacTBOPa YKCYCHOW KUCIIOTHI.

PacuétHble 3ana4mn.

BpluucieHuss MO ypaBHEHMIO XMMHYECKOW peakuud (macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BELECTBAa WM MPOAYKTa pPeaklMu M0 M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOI'O U3 UCXO/IHBIX BELIECTB WU MPOAYKTOB PEaKLIUH ).

A3zoTconepiale opraHudecKue CoOeJUHEHMUS.

AMHHOKHMCIIOTHI Kak aM(poTepHble opraHuyeckue coeiauHeHus. Dusuveckue
M XMMHYECKHe CBOMCTBA aMMHOKHCIOT (Ha NMpumepe MHLMHA). buonoruyeckoe
3HauYe€HHe aMUHOKHUCIOT. [lenTuasr.

benku Kak NpUpPOIHBbIE BBICOKOMOJEKYsipHble coenuHeHus. [lepBuuHas,
BTOpUYHAS W TpeTHYHas CTPyKTypa OenkoB. XHMMHYECKHE CBOHCTBA O€IKOB:
THJIPOJIN3, IeHATypallis, KaueCTBeHHbIC PeaKlUuu Ha OesIKH.

JKCIepUMEeHTalbHble METOAbl M3Y4YEHHs BELIECTB W WX TIpEeBpaLLEHUN:
HaO/II0/IeHHe U OMMMCaHWe JIeMOHCTPAIlMOHHBIX OMBITOB: AeHATypalus Oe/JKOB NpH
HarpeBaHHH, LIBETHBIE peaKMK OeIKOB.

BoicokomouiekyasipHble COeAHHEHUS

OcCHOBHbIE TOHSATUSI XMMHUHU BBICOKOMOJIEKYJISIDHBIX COEJWHEHHH: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENeHb MOJIMMEpU3aluu, CPEAHssS MOJIEKyJispHas
macca. OCHOBHBIE METOIbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIWHEHUH —
MoJIMMEpH3allus ¥ MOJIUKOHACHCALMS.

DKCIEPUMEHTAIbHbIE METO/Abl M3YYEHHs BELUEeCTB W HMX MpeBpalleHUM:
O3HaKOMJIeHHe ¢ 00pa3uaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMacC,
Kay4yKOB.

Mesxnpe/IMeTHBIE CBSA3H.



Peanuzanms mMexnpeIMeTHBIX CBsI3eH MPH W3yUYeHHWH OPraHUYeCKON XUMUH B
10 kyiacce ocyllecTBasieTcs uyepe3 HCMONBb30BaHHE KakK OOILIMX €eCTeCTBEHHO-
Hay4YHBIX NOHATHH, TaK W NOHSTHH, SBISIOUMXCS CUCTEMHBIMH ISl OTAEJIbHBIX
MpeIMETOB eCTECTBEHHO-HAY4YHOTO LIHKJIA.

OOu1Me ecTecTBEHHO-HAYUHBIE TIOHATHUS: SBJICHUE, HAYUYHbIH (aKT, rumnoresa,
3aKOH, TEOpHsl, aHAJIU3, CUHTe3, KiaccubUKalKs, NepUOIHUHOCTD, HABJI0EHHE,
H3MEpeHHUe, IKCIIEPUMEHT, MO/ICTTHPOBAHHE.

®usnka: Marepus, OJHEPrusi, Macca, aTOM, OJJIeKTPOH, MOJIEKYIa,
DHEPreTHYECKU YypOBEHb, BEILECTBO, TeJo, O0BEM, arperaTHoe COCTOSIHHE
BellecTBa, (pU3MYEeCcKHe BeJIMYMHBI U €JMHULBI UX H3MEPEHHSI.

buonorus: knerka, opranusM, Ouocdepa, oOMeH BelIeCTB B OpraHH3Me,
dorocuHTe3, OMONOrMYEeCKM aKTUBHbIe BellecTBa (OenKH, yIJeBOMbI, KHPBHI,
bepmeHThI).

['eorpadusi: MuHepasbl, rOpHBIE MOPOIBI, MOJE3HbIE HCKOMNAaeMble, TOIMIHBO,
pecypchi.

TexHonorus: THILEBblE MPOAYKTHl, OCHOBBI DPALIMOHAIBHOTO [MTaHHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE TIpenaparsl, MaTepHalbl U3
HCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC
OBUIASA U HEOPTAHUYECKAS XUMUS

TeopeTH4yecKHe OCHOBbI XHMHH

XuMu4eckuit anemeHT. AToMm. Sapo aroma, H30TOIBIL. DJIEKTPOHHAS
obosiouka. DHepreTUYecKHe YpOBHH, MOIYpPOBHU. ATOMHBIE opOMTany, s-, p-, d-
seMeHTbl. OCOOEHHOCTH pacmpeziesieH|sl 3JIeKTPOHOB MO OpOMTalIsiM B aTomax
9IIEMEHTOB MEPBbBIX YETHIPEX MEPUOI0B. DIEKTPOHHAsI KOH(MUTYpALIHSI ATOMOB.

[lepuonuueckui 3akoH U [lepoaunyeckas cucteMa XMMHYECKHUX JJIEMEHTOB
J. . Menneneera. CBsi3b NepUOAMUECKOro 3akoHa U Ilepuoanveckoi CUCTEMBI
xumuueckux aneMeHTtoB JI. M. Menzaeneesa ¢ COBpeMEHHOH TE€OpHUEH CTPOEHHSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMHYECKHX JJIEMEHTOB M
o0pa3yeMbIX MMH TPOCTHIX M CIIOKHBIX BELIECTB [0 TIpynrnaMm H MepHoJaM.
3HavyeHHe NEPHOIUUECKOr0 3aKOHA B Pa3BUTUH HayKH.

Ctpoenue BellecTBa. XHMHUUYecCKass CBA3b. Buabl XUMHYECKOH CBS3H
(koBalleHTHas HeEMOJSApHAas M MOJsApHAas, WOHHAs, MeTauiMdyeckas). MexaHHU3MbI
00pa3oBaHWsi KOBAJIEHTHOM XWUMHMYeCKOH CBs3M (OOMEHHBIA M [IOHOPHO-
aKUenTopHbii). BomopoaHas cBsi3b. BaleHTHOCTb. DIEKTPOOTPHULATENILHOCTb.
Crenenb okucaeHusi. IOHbl: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISIPHOTO M HEMOJEKYJISPHOTO  CTPOEHHS. 3aKOH
MOCTOSIHCTBA COCTaBa BEIleCTBA. UMbl KPUCTAIIMYECKUX PEIIETOK. 3aBUCHMOCTD
CBOMCTBA BELLECTB OT TUITA KPUCTAUTMYECKOM PEIIETKH.

[lonsTHe 0 aucnepcHBIX cucTeMax. VICTHHHBIE M KOJUJIOMJHBIE PacTBOPBI.
MaccoBas 104151 BelllecTBa B pacTBOpeE.

Knaccudukaims HEOpPraHMu4eCcKux COEIMHEHHIA. Homenkiartypa
HEOPraHM4YeCKHUX BelIecTB. [ eHeTHyeckas CBS3b HEOPraHWYECKHUX BEIIECTB,
NPUHAANEKAUX K pa3IdiHBIM KllaccaM.

Xumuueckass  peakuus. Kruaccudukamus  XUMMYECKHWX — peakiuil B
HEOPTraHWYECKOW W OPraHUvYeCcKOM XMMHUH. 3aKOH COXpaHEHUsI MacChl BEIIECTB,
3aKOH COXPAaHEHHUA H MPEBPAIEHHUs SHEPrUU MPU XUMUUECKUX PEaKLHsX.

CkopocTb peakluy, e€ 3aBUCUMOCTb OT pa3iu4HbIX (akropoB. OOpaTumbie
peakuuyd. XuMuUyeckoe paBHOBecue. DakTopbl, BIMSAIOIIHE HA COCTOSHHE
xumuyeckoro pasHosecus. [Ipunuun Jle [llarensbe.

DnexTposuTHYecKas auccourauus. CunbHble U cradble ieKTpoauTsl. Cpena
BO/IHBIX PacTBOPOB BEILECTB: KUCJas, HeUTpajibHasi, [eJ04Hasl.

OkHCIUTE/IbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

JKCHepUMEHTallbHbIE METO/bl M3y4YeHHs BEIIECTB W WX MpeBpalleHHi:
neMoHcTpauus tabauu «llepuonnyeckas cucteMa XUMHUeckux anemeHToB 1. W.
MenpeneeBa», M3yuyeHHE MOJeNel KPUCTAUTHYECKUX PeLIETOK, HaOIoAeHHe U
OMMCaHUe JEMOHCTPALIMOHHBIX W J1a0OpaTOPHBLIX OMBITOB (pa3iloKeHUe MepoKcHaa
BOJIOpPO/a B MPUCYTCTBUHU KaTajiu3aTopa, onpeelieHUe Cpe/ibl paCTBOPOB BELIECTB
C TIOMOIIBI YHHUBEPCAIBHOTO WHIMKATOpA, peakUUMh HOHHOro oOMeHa),
MpOBeIeHHe NpaKTUYeckKoil paboTel «BiusiHue pa3nuyHbIX (HAaKTOPOB Ha CKOPOCTh
XUMHYECKOU peakLuuu».

PacuétHblie 3anauu.

Pacu€Tel 1Mo ypaBHEHMSM XHMMHYECKHX peakluid, B TOM YHCIE
TEPMOXMMHUYECKHE pacyé€rbl, pacuérbl C MCIOIB30BAHHUEM [OHATHUA «MaccoBas
J10J151 BEeLLIeCTBay.

Heopraunyeckasi XuMus

Hemeramnbl. [lonoxkenue HemerannoB B Ilepuoauyeckoit  cucreme
xuMHuueckux snemeHToB JI. M. MeHneneeBa U OCOOEHHOCTH CTPOEHHS aTOMOB.
Duspuyeckre CBONHCTBA HEMETA/UIOB. AJJIOTPOIHS HEMETa/UIOB (Ha npumepe
KHCI0poaa, cepsl, pocdopa u yriaepoa).

XHUMHYECKHE CBOHCTBA Ba)XKHEHIIMX HEMETAJVIOB (rajoreHoB, Cepsl, a3o0Ta,
dochopa, yriepoga WU KpPeMHMs) M HMX  COCAMHEHUH  (OKCHIOB,
KMCJIOPOJCOAEePIKAIIMX KUCIOT, BOJOPOIHBIX COEIUHEHHH ).

[IprMeHeHHe BaKHEHIIMX HEMETANIOB U UX COEIMHEHHH.



Mertanner. Ilonoxenue metannoB B [leproanyeckol CHCTEME XHUMHYECKHX
sneMeHToB JI. M. MenneneeBa. OcoOEHHOCTH CTPOCHMS 3JEKTPOHHBIX 000/I04EK
aromMoB MetayioB. Obuue (usuyeckue cBoiictBa MeTa/lioB. CrijlaBbl METAJIJIOB.
DIIeKTPOXUMUUYECKUI psll HANPSDKEHUE MeTaljIoB.

XHUMHYECKHEe CBOMCTBA BaKHEWIIHWX META/UIOB (HATPHH, Kaluil, KaJbLIMH,
MarHui, aJllOMUHUN, HUHK, XPOM, KeJ1e30, Meb) U UX COeJIMHEHHH.

Obmme cnocodbl monyueHus: meramnoB. [IpumeHeHue MeTaylioB B OBITY U
TEXHHUKE.

DKCIepHUMEHTalbHblE METO/Abl M3Y4YEHHs BEIIECTB W HX TMpeBpalleHHi:
M3ydyeHHe KoJIeKUUH «MeTannsl M cruiaBel», 0Opa3liOB HEMETAIOB, pelleHHE
JKCIIEPUMEHTANbHbIX 3a/ay, HaOJIoJeHWe W OMUCaHHWe AEMOHCTPAllHOHHBIX W
1a00paTOPHBIX OIBITOB (B3aUMOJICHCTBUE THAPOKCUIA AJIOMUHHUS C PacTBOpaMHU
KUCJIOT M LIEJIOYEH, KaYeCTBEHHbIE peaKlIMi Ha KaTUOHbI METaJLJIOB).

PacuétHble 3a1a4u.

Pacuértbl mMaccel BeulecTBa WM 00bEMaA ra3oB MO M3BECTHOMY KOJIMYECTBY
BelllecTBa, Macce WM 00bEMY OJHOrO M3 Y4YacTBYIOLIMX B peaKUUH BelECTB,
pacu€Tbl Macchl (00bEMaA, KOJIMUYECTBA BelLECTBA) MPOAYKTOB PeaKLHH, eClId OJHO
13 BEIIeCTB UMEET MPUMECH.

XHMHSA H KH3Hb

Posib xuMUM B 0OOecrnieyeHUH IKOJOTHYECKOH, IHEepreTHYECKON M MUILEBOH
0e30MacHOCTH, pa3BUTUM MeAuLUHbI. [lOHATHE O Hay4YHBIX MeTOJaxX MO3HAHHS
BELIECTB U XUMHUYECKUX pPeaKLHUii.

[IpencraBnenuss 00 o00mMX HaydyHbIX NPUHLUMNAX  [POMBILLIEHHOTO
MoJIydeHHsl BaXXHEHIIIMX BELIECTB.

YesioBeK B MHpE BEIIECTB W MAaTEPHAIOB: Ba)XKHEHIIME CTPOUTENbHbIE
MaTepuasbl, KOHCTPYKLIMOHHBIE MaTepuajbl, KpacKHM, CTEKJIO, KepaMHKa,
MaTepuanbl JJs 3JIEeKTPOHUKH, HaHOMAaTepHallbl, OpraHUuYeCKUe U MHHEpaJibHbIE
ya00peHus.

XUMHUST M 3/0pOBbE YeNIOBEKa: IpaBUJia HCMOJIb30BAaHHUS JIEKAPCTBEHHBIX
npemnaparoB, mpaBuja 6e30MacHOro MCIOJIb30BaHHUs MpenapaToB ObITOBOM XUMHH
B ITOBCEHEBHOM U3HHU.

MexnpeagMeTHbIE CBS3H.

Peanu3auus  MEXNpeJAMETHbIX  CBsi3ell MpH  W3ydyeHWH oOumed u
HeopraHvyeckold XMMHHU B 11 Kiacce ocyllecTBisSE€TCs Yepe3 HCIO/b30BaHHEe Kak
OOIIMX €eCTECTBEHHO-HAYYHbIX TIOHATHH, TaK W [IOHATHH, SBISIOLIMXCS
CHCTEMHBIMH ISl OT/IC/IbHBIX MPEIMETOB €CTeCTBEHHO-HAYy4YHOI0 1IMKJIA.

O611Me ecTeCTBEHHO-HAay4YHbIe TOHSTHS: HAy4YHbIH (aKT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHalli3, CHHTe3, KilaccH(uKalus, [epUOJAUYHOCTb, HAOIIOAEHHE,
IKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHUE, ABJICHHE.



Pusuka: Marepus, IHeprus, macca, aTom, 3JeKTPOH, MIPOTOH, HEUTPOH, HUOH,
M30TOI, PaJIMOAKTUBHOCTD, MOJIEKYJ1a, IHEPreTHYECKU ypOBEHb, BEILECTBO, TEJO,
00BbEM, arperaTHoe COCTOsSIHME BelllecTBa, (pU3MUecKHe BEeJIMUYMHBI U €IMHULIBI UX
U3MEpPEeHHs, CKOPOCTb.

buonorusi:  kjeTka, OpraHu3M, JKocucTreMa, Ouocdepa, Makpo- U
MHKPO3JIEMEHTbI, BUTAMHHbBI, 0OOMEH BEILIECTB B OPraHU3Me.

["'eorpacdusi: MUHepasbl, TOPHbIE MMOPOABI, MOJIE3HbIE UCKONAaeMble, TOIIHUBO,
pecypchl.

TexHosnorus: XuMu4eckass MPOMBIIIIEHHOCTb, METAJULypPrus, NPOU3BOACTBO
CTPOMTENIbHbIX MaTepHalloB, CEeJIbCKOX03AHCTBEHHOE IIPOM3BOJICTBO, IHILEBast
MPOMBIIIIEHHOCTh,  (hapMaleBTHYecKass  [POMBILIIEHHOCTh,  IIPOM3BOICTBO
KOCMETHYECKUX TpernaparoB, MNPOU3BOJCTBO KOHCTPYKLHMOHHBIX MaTEpHAJOB,
3JIEKTPOHHAs MPOMbILIIEHHOCTb, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHM A ITPOI'PAMMBI 110 XUMHWHN
HA BA30BOM YPOBHE CPEJIHEI'O OBILIEI'O OBPA30BAHUWAA

JIMHHOCTHBIE PE3YJIBTATBI

OIoOC COO ycranaBnuBaer TpeOOBaHUS K pe3ysibTaTaM OCBOCHHMs
o0y4arolMMHUCs TporpaMM cpeaHero oOmero o0pa3oBaHUs (JIMYHOCTHBIM,
MeTanpeJIMeTHbIM M IpeaMeTHbIM). HayuyHo-MeToguyeckod OCHOBOH ISt
pa3paboTKH TUIAHMPYEMbIX Pe3yJIbTATOB OCBOEHHUSI MPOrpamMM cpeaHero obIiero
00pa30BaHHUs SBJSETCA CUCTEMHO-/AEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBUM C CHUCTEMHO-IEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpe
JIMYHOCTHBIX pe3yJIbTaTOB OCBOEHUs IpeaMeTa «XUMHUA» Ha YPOBHE CpeIHEro
o01ero o0pa3oBaHus BbIJEIEHBI ClIeAYIOLIHE COCTABISIOLIME:

OCO3HaHUEe OOYYarolMMHUCS POCCUMCKON TI'paKJaHCKOW HMIEHTUYHOCTH —
FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEIbHOCTH U CaMOOIIPEIEIeHHIO;

HaJIMu¥e MOTUBALMHU K 00YUYEHHIO;

LeJIeHaNpaBIeHHOe Pa3sBUTHE BHYTPEHHUX YOEeKAEHUH JTIMYHOCTH Ha OCHOBE
KJTFOUEBbIX LIEHHOCTEH M MCTOPUUYECKUX TpaJAULIUK Oa30BOM HAYKH XUMUH;

FTOTOBHOCTH M CIIOCOOHOCTH 00y4YaloOIIMXCS PYKOBOACTBOBATBCSA B CBOEH
NEeSATENbHOCTH 1LIEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAaMH, TNPUCYLIMMHU LEJIOCTHON
CHUCTeMe XMMHUYECKOT0 00pa3oBaHUs;

HaJlM4uKe MPAaBOCO3HAHUS IKOJOTHUYECKOH KyJIbTYpPbl U CIIOCOOHOCTH CTaBHUTh
LIeJI U CTPOUTD JKU3HEHHbIE IIAHBI.

JIM4uHOCTHBIE pe3yJbTaTbl OCBOCHHUS NpeaMeTa «XUMHS» JOCTUTAIOTCH B
eMHCTBe YueOHOW UM BOCIHMTATENbHOW J[EATEIbHOCTH B COOTBETCTBHH C
ryMaHUCTHYECKMMH, COLMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTAMH
¥ HAeajaMH POCCHMCKOro Ipay{JaHCKOro oOIIecTBa, MPUHATHIMH B 0OLIECTBe
HOpMaMH W [paBHJIaMH  TOBEIEHMs, CIOCOOCTBYIOLUIMMH  IIpOLECCaM
CaMOIMO3HaHUsl, CaMOpa3BUTHUS W HPABCTBEHHOI'O CTAHOBIIEHMs JIHYHOCTH
o0yyaroumxcs.

JIMUHOCTHBIE pe3yJbTaThl OCBOGHHS MpeaMeTa «XHUMHA»  OTPaKaroT
c(hOpPMHPOBAHHOCTh ONbITA I[03HABATENBHON M MPAKTUYECKOH IesATEIbHOCTH
00y4YarolMXcsl 10 pean3alii MPUHATHIX B 00LLECTBE LIEHHOCTEH, B TOM YHCJIE B
4aCTH:

1) rpaskaaHcKOro BOCIIHTAHHA:

0CO3HaHMs 00YYaIOIIUMHUCS CBOUX KOHCTUTYLIMOHHBIX IIPaB U 00A3aHHOCTEH,
yBa)KEHUS K 3aKOHY M IPABOIOPS/IKY;

NpeacTaBlIeHHs O COLHalIbHBIX HOpPMax M IpPaBHJIaX MEXKJIUYHOCTHBIX
OTHOILLEHHH B KOJIJIEKTHUBE;



FOTOBHOCTH K COBMECTHON TBOPYECKON [eATE/IbHOCTH TNpH CO3JAaHUH
y4eOHBIX [POEKTOB, PELIeHUH Y4eOHbIX M MO3HABaTeJbHBIX 3a1a4, BBIMIOJHEHUH
XUMUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TNOHHUMaTb M NPUHUMATh MOTUBBI, HaMEpeHHUs, JIOTHUKY U
apryMeHTbI APYIrUX [P aHaju3e pa3/IMuHbIX BUAOB Y4eOHOM AesATeIbHOCTH;

2) NaTPHOTHYECKOr0 BOCNHUTAHHUSA:

LEHHOCTHOIO OTHOLIEHHUS K MCTOPUYECKOMY M Hay4yHOMY HacJeIuio
OTE€4YECTBEHHOH XUMMUH;

YBaXXEHHUS K I[IpollecCy TBOpYECTBa B 00JACTH TEOPUHU M MPAKTUYECKOTO
[IPUMEHEHHS] XUMHUHU, OCO3HAHUS TOrO0, YTO JOCTHKEHHSI HAYKH €CThb pe3yJibTaTt
JUIMTENIbHBIX ~ HaOMOJeHWH, KpPOIMOTJIMBBIX  JIKCIEPUMEHTAbHBIX  TOHCKOB,
[OCTOSIHHOTI'O TPy/Ja YYEHbIX W [IPAKTHKOB;

UHTEpeca M [103HABATE/]bHBIX MOTHMBOB B IOJYYEHUH H TOCIEAYIOLIEM
aHaM3e WHPOPMALMK O MepeoBbIX NOCTHKEHHUSIX COBPEMEHHON OTe4YeCTBEHHOMN
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHHS:

HPaBCTBEHHOI'O CO3HAHMS, ITHYECKOI0 [IOBE/ICHHUS;

CMOCOOHOCTH OLIEHUBATh CHUTYallMH, CBA3aHHbIE C XUMUYECKUMH SIBIIEHUSIMH,
M MIPUHUMATh OCO3HAHHBIE pPELLECHUs, OPUEHTHUPYSICh HA MOPAJIbHO-HPaBCTBEHHbIE
HOPMBI U LIEHHOCTH;

FOTOBHOCTH OlLICHMBATh CBOE€ MOBEICHWE M MOCTYIKH CBOMX TOBapulUEH C
MO3UMLMH HPABCTBEHHBIX W IPABOBBIX HOPM M OCO3HAHHWE IIOCIEACTBUH 3THX
[OCTYIIKOB;

4) popMHpOBaHHSA KYJIbTYPHbI 310POBbSi:

NMOHWMAHHsl LIEHHOCTEH 370poBOoro W Oe3omacHoro oopasza KH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (U3UUECKOMY U
MICUXHUYECKOMY 3/10POBbIO;

cobaroieHnss npaBwil Oe3omacHoro oOpalleHHs ¢ BellecTBaMM B OBbITY,
MOBCEIHEBHOM )XU3HU U B TPYAOBOH JIEATEIBHOCTH;

NMOHMMaHMWs LEHHOCTH TMpaBWJl HHAMBUAYAIBHOIO M  KOJUIEKTMBHOIO
0e30macHOro MOBEAEHHS B CUTYAIUAX, YIPOXKAOLLMX 310POBbIO U HKU3HH JHOJEH;

OCO3HAHHUSA IOCJIEACTBUI W HENPUATHS BPEeIHBIX NMpUBbIYEK (yrnoTpelieHus
aJIKOroJisi, HAPKOTUKOB, KypPEHHs );

5) TpyA0BOIro BOCIIHTAHMA:

KOMMYHHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCClIe10BaTeIbCKON
NeATENbHOCTH, OOIIECTBEHHO TIOJIe3HOH, TBOPYECKOW M Jpyrux BHAax
NeSATebHOCTH;

YCTAHOBKM Ha AaKTHBHOE Y4yacTHe€ B PpELIEHMM [PAKTHYECKHX 3a/1a4
coLMaIbHOW HaNpaBJIeHHOCTH (B paMKax CBOEro Kjacca, LUKOJIbI);



MHTEpeca K IPaKTHYECKOMY HM3Y4eHMIO Npo(eccHid pa3IMyHOro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NMPeIMETHBIX 3HAaHUH 110 XUMMH;

YBaKE€HHUS K TPYLY, JIOASAM TpyJa U pe3yJibTaTaMm TPYAOBOH AesATEbHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BbIOOpDY MHAMBUIYAJIbHOW TpPaeKTOPHH
oOpasoBanus, Oyaymiedl npodeccuu M peajiud3alMd COOCTBEHHBIX JKM3HEHHBIX
[UIAHOB ¢ Y4€TOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB H
noTpedHOCTe| o0lecTBa;

6) 5KOJIOrH4YeCKOro BOCIIHTAHHS:

9KOJIOTUYECKU LIeJIeco00pa3HOro OTHOUIEHHS K MPHpPOAe, KaK HCTOYHUKY
CYLLIECTBOBAHMS KU3HU Ha 3eMJe;

[IOHUMaHUS IJIO0ANBHOrO XapakTepa JKOJIOMMYeCcKUX I[podiieM, BIMSHUS
PKOHOMMUECKHX MPOLECCOB Ha COCTOSIHME NMPUPOHON U COLIMAIBHOM CpeJibl;

OCO3HaHUS HEOOXOAMMOCTH HCIOJIb30BAHMS JOCTHIKEHHH XUMUU IS
pelleHHsl BOPOCOB PallMOHAIBHOTO MPUPO0NOIb30BaHUS;

aKTUBHOTO HEMpHUATHS OeMCTBHH, NPUHOCALIMX Bpel OKpy¥Karollei
NPUPOAHON cpeae, YMEHHs MPOTHO3UPOBATh HEOJAroNnpUsATHbIE IKOJOTHYECKUE
NOCJIeICTBUSA NPEeINPUHUMAEMBbIX JEUCTBUHM U MPENOTBPALLATh UX;

HaJIMUMS Pa3BUTOIO IKOJOTMYECKOTO MBILUICHHUS, IKOJOIHYECKON KYJIbTYpBI,
OTIBITA NeATe/IbHOCTH IKOJIOTHYECKOH HaIpaBJI€HHOCTH, YMeHHUS
PYKOBOJCTBOBAaTbCsl MMM B MO3HABATEIbHOM, KOMMYHHKATUBHOH M COLMAJIbHOM
NpaKTUKe, CIOCOOHOCTH W YMEHHUSI AaKTHUBHO IPOTHUBOCTOATH MIE€OJIOTHU
xeMohoouu;

7) 1EHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOPMHUPOBAHHOCTH MHMPOBO33PEHMS, COOTBETCTBYIOILIEr0 COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOLLIECTBEHHOMN ITPAKTUKH;

MOHWUMAHMSl CcHOeUU(PUKH XUMHH KaK HayKd, OCO3HaHWs €€ pojau B
(hopMHUpPOBaHWHM pallMOHATBHOTO HAy4YHOrO MBbILIJIEHHS, CO3AaHUM LEIOCTHOIO
MpeacTaBieHUus 00 OKpY XKalollleM MUpe KaK O €JWHCTBE NMPHUPOABI M 4Ye/lI0oBeKa, B
MO3HAHWK TPUPOJHBIX 3aKOHOMEPHOCTEH U peIIeHUH NpodieM COXpaHeHHs
MPUPOIHOTO PAaBHOBECHS;

yOe)KIEHHOCTH B 0COOOH 3HAYMMOCTH XHUMHH Ul COBPEMEHHOH
LUBUJIM3ALIMK: B €€ T'yMaHMCTMYECKOW HalpaB/JeHHOCTH M BaXXHOH poiu B
CO3/1aHUM HOBOM 6a3bl MaTepHalbHOM KyJbTYpPBl, PELUEHUH I100aIbHbIX IPOOIEM
YCTOMYMBOIO pa3BUTHS YeJIOBEYECTBA — ChIPhEBOM, SJHEPreTHYECKOH, NMUIIEBOH U
3KOJIOTMYECKOM 0e30MmacHOCTH, B Pa3BUTHH MEIMLUHBI, O0ECIeYeHHH YCIOBHH
YCOEIIHOTO TpyJda W IKOIOTMYEeCKH KOMMOPTHOH JKM3HHM KaXJOro ujeHa
o0l1IecTBa;

€CTEeCTBEHHO-HAy4YHOW TIpaMOTHOCTH: [MOHMMAaHHS CYIIHOCTH METOJIOB
MO3HAHHMS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BaTh



MoJly4aeMble 3HaHUS 71 aHAIU3a U OOBSCHEHUs! SBJIEHUI OKPYXAIOIIEro Mupa u
MPOUCXOALIMX B HEM U3MEHEHUH, YMEHHUs eslaTb 000OCHOBAHHbIE 3aKII0YEHHS Ha
OCHOBE Hay4HbIX (DAKTOB M HMEKOUMXCH JaHHBIX C LEJNbI0 I0JyYeHHs
JI0OCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIbHO MCIONB30BaTh XUMUYECKHE 3HAHHS IS
peuleHus NpobJieM B peallbHbIX )KU3HEHHBIX CUTYAIIHAX,

MHTEpeca K NO3HAHUIO U UCCIIEI0BATEIbCKOH 1eATe/IbHOCTH;

FOTOBHOCTH M  CHOCOOHOCTH K  HENpEepbIBHOMY  00pa3oBaHHIO U
€caMO00pa30BaHMIO, K aKTUBHOMY [IOJIyYE€HHMIO HOBBIX 3HAHHH [0 XHMHUH B
COOTBETCTBMH C )KM3HEHHBIMH MTOTPEOHOCTAMHU;

MHTepeca K 0OCODEHHOCTSM Tpyla B pa3iMuHBIX chepax mpodeccuoHanbHOM
NEATENIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeameTtHble pe3yibTaThl OCBOEHHUs yueOHOro npeamMera « XUMHs» Ha
YPOBHE cpeiHero o01iero oOpa3oBaHus BKIFOYAIOT:

3HaUYHUMBIEe ISt (GopMHpoBaHHUs MUPOBO33pEHHUsT  O0yyarolIMxcs
MEXIUCLIMILUTMHAPHBIE (MEXNpeaIMeTHbIe) OOLIeHayUHble MOHATUS, OTpa)karollue
LIeJIOCTHOCTh HAayYHOW KapTHHBI MHpa M crHeuuduky MeToJl0B TO3HAHUS,
MCIOJBb3YEeMbIX B €CTECTBEHHbIX HayKax (MaTepusi, BelUeCTBO, JHEprus, sB/IeHUE,
npolecc, cucTeMa, HayuHbId (akT, NPUHLIKI, MMIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHusi, UcClieJOBaHUe, HaOII0IeHUE, U3MEpPEHUE, IKCTIEPUMEHT U Jpyrue);

yHUBepcaibHble yueOHble NeHCTBUA (MO3HaBaTelbHble, KOMMYHHUKATHBHBIC,

peryJisiTUBHBIE), o0ecrnieynBaroLIHe dbopMHUpoBaHUEe (yHKLIHOHATIBHON
rpaMOTHOCTH U COLMATBHON KOMIETEHIMU 00yJarOLLUXCS;
CIOoCOOHOCTh ofy4aromuxcs MCIOJIb30BaTh OCBOEHHbIE

MEXAUCLMIUIMHAPHbIE, MUPOBO33pEHUECKHE 3HAHUS U yHUBepcajbHble y4eOHble
NeUCTBUS B 103HABATEIbHON U COLUAJILHOM MPAaKTUKE.

MeranpeamMeTHble pe3ysbTaThl OTpa)kalOT OBJIAJCHHE YHUBEpCalbHbIMU
yueOHBIMM  TIO3HABATE/IbHBIMH, KOMMYHHKAaTUBHBIMH W  PEryJIsSTHBHBIMH
JNEeUCTBHUSAMH.

OBJagenue YHHBepCaJIbHbIMH y4eOHbIMH MO3HABATE/IbHBIMH
NeHCTBHAMH:

1) 6a3oBble JIOTHYECKHE AeHCTBHSA:

CaMOCTOATENIbHO  (OPMYJNHPOBAaTH W aKTyaJM3HpOBaTb  IIpo0dieMmy,
BCECTOPOHHE €€ paccMaTpHUBaTh;

onpejiesiaTh Ledu JesTeIbHOCTH, 3aJaBasl MmapaMeTpbl M KPHTEPUM HX
JOCTUKEHHUSI, COOTHOCUTD Pe3yJIbTaThl AE€SITEIbHOCTH C NMOCTABICHHBIMHU LEAMM;

HCII0JIb30BaTh MPH OCBOEHHHM 3HAHWH NMPHUEMBI JIOTHYECKOrO MBILJIEHUS —
BBIJICJIATh XapaKTepHble MPU3HAKU TMOHSATUHA W yCTaHaBJIMBATh MX B3aUMOCBA3b,



UCMOJIb30BaTh COOTBETCTBYIOIIME MMOHATUSA A1 OOBSCHEHHUS OT/AE/IbHbIX (DaKTOB U
SIBIICHUH;

BbIOUPATh OCHOBAaHUS M KPUTEPHH JUIA KJIacCH(GUKALMM BELIECTB U
XMMHYECKUX pPeaKLni;

YCTAHABIMBATh IIPUYMHHO-CIEACTBEHHbIE CBS3M MEXAY M3ydaeMbIMH
SBIIEHUSIMH;

CTPOUTL JIOTHYECKHE pacCyKAeHHMS (MHAYKTUBHBIC, JEIyKTUBHBIE, IO
aHAJIOTMU), BBISABIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHMS B pacCMaTpHUBAEMbIX
ABJIEHUSX, ((OPMYIMUPOBATH BbIBO/IBI U 3aKJIHOUEHHUS;

NPUMEHATH B MPOLIECCE MMO3HAHMS, UCTIOJIb3yEeMble B XMMUU CHMBOJIMYECKHE
(3HaKOBBIE) MOJEIH, PE0OPA30BLIBATL MOAEIILHBIE NIPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) D3J€MeHTa, XUMHueckas Qopmyna, ypaBHEHHE XHMHYECKOMH
peakiuu — TIpH pelleHUH Y4eOHBIX MO3HABATENBbHBIX M TPAKTHUECKHUX 3ajad,
MPUMEHATh Ha3BaHHbIE MOJEJIbHBIE NPEACTABICHUS /Il BBIABICHHUS] XapaKTEPHbIX
MPHU3HAKOB W3y4YaeMbIX BEILECTB U XMMMUYECKUX peaKLui.

2) 6a3oBble Hec/Ie10BaTe/IbCKHE 1eHCTBHA:

BJaZeTh OCHOBAMM METO/J0B HAay4yHOrO IO3HAHMWS BELIECTB M XHMMHUYECKHMX
peaxkiui;

(GopMyJIMpOBaTh LIEIH U 331244 UCCIIeI0OBAHMUS, HCIIOIbB30BATh NIOCTABICHHbBIE
M CaMOCTOSTENBHO C(OPMYJIMPOBAaHHBIE BOIMPOCHI B KauecTBe HHCTPYMEHTa
MO3HAHUSL U OCHOBBHI /s GOPMHUPOBAHHUS THIOTE3LI 10 IMPOBEpPKE MPaBHUIBHOCTH
BBICKA3bIBAEMbIX CYK/ICHUH;

BlaJieTh HaBbIKAMH CAMOCTOSITEIBHOIO IIJIAaHUPOBaHUA H IPOBEICHUSA
YUEHHYECKUX IKCIIEPUMEHTOB, COBEpLICHCTBOBATh YMEHHS HadI/It01aTh 3a XOJ10M
mpolecca, CaMOCTOSATEIBHO IPOTHO3UPOBaTh €ro pe3yiabTaT, (OopMYIHpOBaTh
000011IeHHsT U BBIBO/Ibl OTHOCHUTEIIBHO JJOCTOBEPHOCTH Pe3yJIbTaTOB UCCIIEIOBAHMS,
COCTaB/sITh 0OOCHOBaHHbBIN OTUYET O NpoJeNaHHON padoTe;

npuoOpeTarb OMNbIT YYEHHMYECKOH HCCIEN0BAaTEIbCKOH M NPOEKTHOM
JIeATEbHOCTH, TPOSBISITE CIOCOOHOCTE M TOTOBHOCTH K CaMOCTOATENIEHOMY
MOWCKY METOJIOB peLIeHUs MPAaKTHUYECKUX 3ajay, NPUMEHEHHUIO pa3IM4YHbIX
METO/10B [TO3HAHMUS.

3) paGora ¢ uHpopmMauHei:

OPMEHTHPOBATLCS B PA3IMYHbIX HMCTOYHHMKAX HMHPOpPMaUMH (Hay4dHO-
MoMmyJispHas JMTepaTypa XHMHYECKOro COJEp’KaHWs, CIpaBOuYHbIE IOCOOMS,
pecypcbl MHTepHeTa), aHATH3UPOBaTh WHGOPMALMIO Pa3lIMUYHbIX BUIOB H (opM
pe/cTaBIeHus, KPUTHYECKH OLICHUBATh gt JIOCTOBEPHOCTh H
HEMPOTHBOPEUHUBOCTH;



(GbopMyaMpoBaTh 3ampochl U MPUMEHSTH Pa3IHYHble METOMABI MPU TMOHCKE H
orbope uHGbOpMaUMK, HEOOXONUMOW IS BBITIOJHEHUS Y4YeOHBIX 3ajau
ornpeaeséHHOro TUIa;

npuoOpeTaTs OMbIT HCMONb30BaHUS HH(POPMAMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHbIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BbIOMpaTh  ONTHUMalbHYHO  (OpMYy  NpelacTaBieHHSs
UHpOpMaLUK (cXeMbl, rpaguKH, AMarpaMMbl, TaOJIMLIbI, PUCYHKH U IpYTHE);

UCIIOJIB30BAaTh HAy4yHbId $3bIK B KadecTBe cpeacTBa npu pabore ¢
XUMHYECKOH uWHQOpMamuei: TNpUMEHATh MeKIpeaMeTHble (du3udeckue
MaTeMaTH4ecKHe) 3HaKU U CUMBOJIbI, (POpMyJibl, aDOpeBUATYpbl, HOMEHKIATYPY;

UCIIOJIB30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CpEICTBa
HarJsIHOCTH.

OBnageHue YHHBepPCAIbHBIMH KOMMYHHKATHBHBIMH 1eHCTBHAMH:

3a/1aBaTh BONPOCHI MO CYIIECTBY 00CY’KAaeMOW TeMbl B XOJie Juajiora U/uiu
JMCKYCCUH,  BBICKa3blBaThb HJeH, (OpMyJIUpOBaTb CBOU  MPEIJIOKEHHS
OTHOCHUTEJILHO BBITIOJIHEHHS MPEeI0KEHHOM 3a1a4u;

BBICTYTaTh C Tpe3eHTALMeld pe3y/lbTaTOB MO3HABATEIbHON [eATelbHOCTH,
MOJIyYeHHBIX CAMOCTOSITENIBHO UITH COBMECTHO CO CBEPCTHUKAMH IIPHU BBIIOJHEHUH
XMMHUYECKOTO 3KCTIEPUMEHTa, MPAaKTUYeCKOi paboThl MO HCCIIEI0BAHUKD CBOWCTB
W3y4aeMbIX BEILECTB, pealu3alii y4eOHOro npoekra U (GopmMyaupoBaTh BbIBO/IbI
Mo pe3ylbTaraM MPOBEAEHHBIX MCCIIeNOBaHMI IMyTEM COIVIACOBAHUS TMO3HUIIMH B
xo/1e o0cy)aeHUs1 1 0OMeHa MHEHUSIMH.

OgB.1ajieHHe YHHBEPCAIbHBIMH PeryJIATHBHBIMH 1€HCTBHAMH:

CaMOCTOSATEJIbHO IUIAaHUPOBAaTh M OCYLUECTBIATH CBOIO I103HABATEJBHYIO
JeATENbHOCTD, Ompenaenss e€ Lead M 3aJadyd, KOHTPOJMpOBaTb M IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBaTh TMpejajaraeMblii alfOPUTM IEMCTBHM IIpH
BBINIOTHEHMM yueOHBIX M HCCIIE0BaTe/IbCKUX 3a7ad, BbIOMpaTh Haubonee
3 PeKTHBHBIIN Ccrnocod HX pelleHUss ¢ Y4YETOM TOJIyuYe€HHs HOBbIX 3HAHHM O
BELIECTBAX U XMMHYECKUX PeaKLUsX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH J1eATe/IbHOCTH Ha OCHOBE CaMoOaHaju3a
¥ CaMOOLIEHKH.

IMPEAMETHBIE PE3YJIbTATDI

10 KIIACC

[IpeameTHble pe3y/bTaThl OCBOeHHUs Kypca «OpraHudeckas XUMHS»
OTpa)karoT:

chOpPMHPOBAHHOCTb  MPEACTABIEHUH O  XHMHUYECKOH  COCTaBJISAIOLICH
€CTEeCTBEHHO-HAYYHOM KapTHHBI MHpa, POJIM XUMHUM B [IO3HAHWU SBJIEHHUH



NpUpPOABl, B (GOPMHPOBAHWH  MBILUIEHHUS M  KyJbTYPbl JIHYHOCTH, €&
(QyHKLMOHANBHOH TPAMOTHOCTH, HEOOXOAMMO# IS peleHus PAaKTHYECKUX 3a/1au
M DKOJIOTMYECKH O0OCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3J0POBbIO H MPHPOIHOMN
cpene;

BlIaJieHHEe  CHUCTEMOHM  XMMMYECKHMX  3HAHHMHW, KOTOpass  BKJIKOYAeT:
OCHOBOIIO/IATalOIIME TIOHATHS (XUMHUYECKMH DJIEMEHT, aToM, JJIeKTPOHHas
000J104Ka aTOMa, MOJIEKYJ1a, BAIEHTHOCTb, AIEKTPOOTPULIATENIEHOCTD, XUMHUYECKast
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BépHyTas U COKpalll€HHasi), MOJIb, MOJSpHas
Macca, MOJIApHbIM 0O0BEM, YyIJIepodHbId cKesjeT, (yHKUHOHANbHAs TIpymna,
pajuKa, W30Mepus, U30MepPbl, TOMOJOTHYECKUH P, TOMOJIOIH, YIJIEBOIOPOIbI,
KHUCJIOPOA M a30TCOJIepiKalllie COEIUHEHMS], MOHOMED, IOJHUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIpHbIe COEIMHEHUS); TEOPHU U 3aKOHBI (TEOpUsl CTPOEHMS
opranuyeckux BeulecTB A. M. byTiepoBa, 3aKOH COXpaHEHHs MacChbl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH $A3BIK XUMHMH; MHUPOBO33pPEHUYECKHE 3HAHMUA,
Jie)alllMe B OCHOBE IIOHUMAaHUs MPUYMHHOCTH U CUCTEMHOCTH XHUMHYECKHUX
siBTIeHUH, (akTomoruyeckue cBeJEHHS O CBOMCTBax, COCTaBe, IOJYYEHHH H
0e30MacHOM MHCIIOJIb30BAHUM Ba)KHEWLIMX OPraHUMYecKUx BeELIECTB B ObITY H
NPaKTHYECKON AesATEeIbBHOCTH Ye/IOBEKa;

C()OPMHUPOBAHHOCTb YMEHHH BBIABIATH XapaKTePHbIE NPU3HAKU IOHATHH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOIB30BaTh COOTBETCTBYIOIIHE MOHATHS TIPH
OMMCAaHMUU COCTaBa, CTPOEHHUS U NpeBpallleHUH OpraHU4eCKUX COeIMHEHHH;

c(hOPMUPOBAHHOCTb YMEHUH HCIOJIb30BaTh XMMHUYECKYH) CHUMBOJIMKY [UIs
COCTaBIICHUS] MOJIEKYJISPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOH, COKpalLEHHOM)
dbopMys1 OpraHMYeCKMX BELIECTB W YPaBHEHUHM XUMHYECKHUX pEakKLWid,
W3roTaBIMBaTh MOJIEIM MOJIEKYJl OPraHMYEeCKUX BELUECTB JIs MIIIOCTPALUU HMX
XUMHUYECKOT0 ¥ NMPOCTPAHCTBEHHOIO CTPOEHHUS,

c(hOpMHUPOBAHHOCTh YMEHHH YCTAHABIMBATbL IIPHUHAUIEKHOCTh H3YYEHHBIX
OpraHMYeCKUX BEIIeCTB MO MX COCTaBy M CTPOEHHIO K ONpeNel€EHHOMY
KJaccy/rpynne coeJdHeHWH (yrieBoJOpOIbl, KHUCIOPOA MW a30TCoJepiKalliuie
COEJIMHEHHsSI, BBICOKOMOIIEKYJSPHbIE COEJMHEHHUs), J[aBaTh MM Ha3BaHUA [0
cuctematuyeckod HoMmeHkiatype (IUPAC), a Takixke NpHBOAMTL TPHBHAJIBHbIE
Ha3BaHUS OTJIETbHBIX OPraHHYeCKUX BEILIECTB (3THJIEH, MPOIMJIEH, aleTHIIEH,
3THJIEHTJIMKOb, TIULEPHH, QeHos, popManblerui, aueTalbIeru, MypaBbHHas
KHMCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAsl KUCIIOTa, CTeEapMHOBAs KUCIIOTA, IIII0K03a,
bpyKTO3a, Kpaxmall, [e/It0J103a, [NIMLHKH);

chOPMUPOBAHHOCTh YMEHHMSI ONpejAesATh BHAbl XHMHYECKOHW CBSA3M B
OpraHu4ecKUX COeAMHEHHUsIX (OMHApHBIE U KPATHBIE);



C(OPMHUPOBAHHOCTb YMEHHs TPHUMEHSTH IIOJOXKEHHS TEOPHUH CTPOEHHS
opraHuyeckux Beulects A. M. bytnepoBa nisi 00bsCHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHMS; 3aKOH COXPaHEHMSI MacChl BEIIIECTB;

COPMHUPOBAHHOCTb ~ YMEHUH  XapakKTepu3oBaTb  COCTaB,  CTPOEHME,
Gu3Myeckre M XMMHYECKHE CBOMCTBA THUIHYHBLIX MPEACTABHTENIEH pPa3IMUHBIX
KJIaCCOB OpraHM4YEeCKUX BelUeCTB (MeTaH, 3TaH, JTUIIEH, MPOIMWJEH, alleTHJEH,
OyragueH-1,3, metunOyramueH-1,3, OeH30j1, METAaHOJ, 3TAHOJ, ITHIIEHIIIHKOJb,
IJIMLEPUH, (EHOJ, aleTalbJeruj, MypaBbMHas M YKCYCHasi KHCJIOTBI, IJIHOKO3a,
KpaxmaJl, L0103, aMUHOYKCYCHasl KUCJI0Ta), WIIJIFOCTPUPOBATh NEHETHYECKYIO
CBA3b MEXKIYy HMMH YPAaBHEHHUSIMH COOTBETCTBYIOLIMX XUMHUYECKHUX peakuui c
UCII0JIB30BAaHUEM CTPYKTYPHBIX (HOPMYT;

c(hOpPMUPOBAHHOCTb YMEHMS XapaKTepU30BaTh UCTOYHUKU YIJI€BOJOPOIHOTO
Celpbsi (He(dTh, MPUPOAHBIA Tra3, Yroiib), CHOCOOBI UX MepepadOTKH U
MpaKkTUYecKoe MpUMEeHeHUe MPOAYKTOB NepepaboTKH;

c()OPMHUPOBAHHOCTh YMEHUH MMPOBOAUTH BBIYMCIEHUS [0 XUMHYECKUM
ypaBHEeHHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BELUECTBA WM IMPOIYKTa
peakuMd [0 M3BECTHbBIM Macce, 00BbEMY, KOJIMYECTBY OIHOIO M3 MCXOIHbIX
BELLIECTB WJIU NPOAYKTOB PEAKLIHH );

chOpPMHPOBAHHOCTb YMEHUH BlaAeTh CHCTEMOM 3HaHMH 00 OCHOBHBIX
MeTO/1aX HAy4YHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUM NIPU U3YYEHHH BELLECTB U
XHUMHWYECKUX SIBIEHUH (HaOm0AeHHe, U3MEPEHHUE, IKCIIEPUMEHT, MOICIMPOBaHue ),
UCIIOJIb30BaTh CUCTEMHBbIE XUMUYECKHUE 3HAaHUs Ul [PUHATHS peLIeHWH B
KOHKPETHBIX JKW3HEHHBbIX CHUTYyallMsiX, CBs3aHHbIX C BEUIECTBAMH H HX
NpUMEHEHUEM;

chOopMUPOBAaHHOCTh YMEHUH coOM01aTh NpaBuia NOJb30BaHUS XHMHYECKOH
nocynoi W mabopaTopHbiM 00OpYyIOBaHHMEM, a TakK)e IpaBuila OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIIMSMHU IO BBINOJIHEHHIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB;

chOpMHPOBAHHOCTh YMEHMH TJIAHUPOBaTb U  BBIMNOJIHATE XUMHYECKHH
IKCIIEPUMEHT (MpeBpallleHUsl OpraHUYEeCKUX BELIECTB [IPY HArpeBaHUH, NOJyYeHHne
OTHJEHA M M3YYEeHHEe ero CBOWCTB, KayeCTBEHHbIE pEaKLMH OpraHHYeCcKuX
BEILIECTB, JeHaTypalis OelKOB NpH HarpeBaHHH, LIBETHble peakUHH OelKoB) B
COOTBETCTBHM C TIpaBUJIaMH TEXHMKM O€301MacHOCTH TMpHU OOpallleHHH ¢
BellecTBaMH M JaboparopHbIM 000pyIOBaHHEM, IIPEJCTaBISATh PE3yIbTaThl
XUMHYECKOTO JKCMEepHMeHTa B (opMe 3anucH YpaBHEHUH COOTBETCTBYHOLIMX
peakuuii ¥ GopMyIUPOBATh BbIBOJbI HA OCHOBE 3THX PE3YJIbTATOB;

chOPMHUPOBAHHOCTh YMEHHH KPUTHYECKHM aHalu3upoBaTh XHUMHYECKYIO
WH(POPMALIMIO, TOJy4YaeMyr W3 pa3HBIX HCTOYHHMKOB (CpeacTBa MacCoBOH
uHdopmanunu, UHTEpHET U APYTUX);



C(OPMUPOBAHHOCTh ~ YMEHMH  COOMIONATH  MpaBUlla  JKOJIOIMYECKH
1e/Iecoo0pa3Horo noBeleHUs B OBITY W TPYJOBOH JI€ATEJLHOCTH B LENAX
COXpaHEHHs CBOEro 3JI0pOBbs M OKpYyXKalolledl MpHUpPOIHON cpelsl, 0CO3HABAThH
OMacHOCTh BO3AEHCTBHA Ha KUBbIE OPraHU3Mbl OIpPEAEIEHHBIX OPraHMYECKHX
BellleCTB, MoHMMmas cmbici nokasarens [I/IK, nosicHsaTe Ha npumepax CrnocoOsl
YMEHbILIEHHUS W MNPeJOTBPAlleHHss HUX BpeOHOrO0 BO3JEHCTBUS HA OpraHu3M
4e/10BEKa;

JUIl 00Yy4aloLUMXCs C OrPaHMYEHHBIMH BO3MOJKHOCTSIMH 370POBbS: YMEHHUE
NPUMEHSTh 3HaHHWA OO0 OCHOBHBIX JOCTYNHBIX METOJAX IO3HAHMS BEILIECTB H
XUMUYECKUX SIBJICHHUIA;

Ul CHEeNbIX W ClabOBUISALIMX OOYYAIOUIUXCSA: YMEHHE HCIO0JIb30BaTh
penbedHO-TOYeUHYIO cucTeMy oOo3HauyeHuii JI. Bpaiins s 3anucu XMMHYECKHX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynpTaThl OcBoeHHsI Kypca «OOwias ¥ HeopraHuyeckas
XAMMSD» OTPaXatoT:

cOPMUPOBAHHOCTh  TPEJACTABJIEHHWHA: O XHMHYECKOH  COCTaBJISAIOLIEH
€CTECTBEHHO-HAYYHOW KapTHHbl MHpa, pOJH XHMHH B [I03HAHUM SABJIEHUH
OpupoAbl, B  (OPMUPOBAHMM  MBILLIEHUS MW  KYJbTYpPbl JHYHOCTH, €&
(YHKLMOHAIBHON rPaMOTHOCTH, HEOOXOAMMOM ISl pelLleHUs IPaKTHYECKUX 3a1au
M JKOJIOTMYECKHM OOOCHOBAaHHOI'O OTHOLIEHHMS K CBOEMY 3/I0POBBIO U NMPHPOIHOH
cpene;

BJIAaICHUE  CHUCTEMOHM  XMMHWYECKMX  3HAaHHM, KOTopas  BKJIHOYaer:
OCHOBOIIOJIaralolllie MOHATUA (XMMHYECKHUH 3J€MEHT, aTtoMm, HU30ToN, S-, p-, d-
JIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIeKyJa, MOJb, MOJSPHBIH 00BEM,
BaJIECHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTENEHb OKUCIIEHMs, XUMHYECKasl CBS3b
(KoBasieHTHas, HOHHAs, MeTaJlIIM4ecKas, BOIOPOAHAs ), KpUCTa/NIHYecKas peéTka,
TUIBI  XUMHUYECKHUX  peaklui, pacTBOp, SJEKTPOJIMThbI,  HE3JIEKTPOJIMUTHI,
JNEKTPOJUTHYECKAsT OUCCOLIMALIUS, OKHUCIWUTENlb, BOCCTAHOBUTENIb, CKOPOCTb
XUMHYECKOM peaklMd, XUMHYECKOe paBHOBECHE); TEOPUHM M 3aKOHbl (Teopus
JEKTPOJIUTHYECKOM JMccolMaluu, nepuoauyeckuid 3akoH [I. M. Menneneesa,
3aKOH COXpPaHEHMsl MacChl BELECTB, 3aKOH COXPAHEHMS W IPEBpALLEHHUs dDHEPIrHH
NpH XUMMYECKHUX peaKlMsAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH fA3bIK XHMHH,
MHPOBO33pEHYECKHE 3HAHUA, JI€XKalllie B OCHOBE IIOHMMaHUs NPUYMHHOCTH M
CHCTEMHOCTH XMMHHYECKHX SBJICHHH, (PaKkTOIOrHUecKHe CBEJEeHHMS O CBOMCTBAX,
COCTaBe, MOJIy4eHUH U 0€30MacHOM HCIOJIb30BAHMH BaXKHEHLUIMX HEOPraHMYECKUX
BELLIECTB B OBITY U NNPAKTUYECKOH 1eATEIbHOCTH YEJI0BEKA;



C(hOPMHPOBAHHOCTb YMEHHH BBISBJIATh XapaKTepHbie TPU3HAKU TOHATHIA,
yCTaHaBJIMBATh WX B3aMMOCBS3b, MCIOJIB30BAaTh COOTBETCTBYIOIINE MOHATHS MPU
ONMCAHMU HEOPraHWYECKUX BELUECTB U UX MpeBpalleHHi;

C(pOPMUPOBAHHOCTb YMEHHUH MCIOJIB30BATh XHMHUYECKYK) CHMBOIMKY IS
cocraBieHHs  (OpPMyJ  BeLIECTB M  ypaBHEHUH  XUMHUYECKMX  peakKluii,
cucreMatuyeckyro HoMeHkinatypy (IUPAC) u TpuBHanbHble Ha3BaHMS OTIEJIBHBIX
HEOPraHMYECKUX BeLIEeCTB (yrapHbld ras, yrJeKWC/IbId ra3, amMMHak, raméHas
M3BECTh, HEeraléHas U3BeCTb, [IMThEBAs COJA, MUPUT U JIpyrue);

C(OPMHUPOBAHHOCTb YMEHUH OMpeleNsiTh BAIECHTHOCTh M CTEINIeHb OKMCIIEHHUS
XMMHUYECKHX DJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJI XMMHYECKOH
CBSI3M (KOBaJIeHTHAsl, HOHHAs, MeTalulMuecKas, BOJAOPOIHAs) B COeIMHEHHUSX, THII
KPUCTA/IJIMYECKOH pPEIIETKH KOHKPETHOro BellecTBa (aToMHas, MOJeKyJspHas,
MOHHAas1, MeTaUIMYecKas), XapakTep cpe/ibl B BOAHBIX pacTBOpaxX HEOPraHUYeCKHX
CO€JIMHEHHUH;

cOpMHPOBAHHOCTE YMEHHUH yCTaHaB/IMBaTh PUHAAIEKHOCTB
HEOPraHW4YeCKUX BEILeCTB MO0 HMX COCTaBy K ONpeneEéHHOMY Kiaccy/rpyrie
COEIMHEHHUH (MPOCThle BELIeCTBA — METa/Ibl U HeMEeTal/Ibl, OKCH/Ibl, OCHOBaHHUS,
KHCJIOTbI, aM(pOTEPHbIE THAPOKCHIBI, COJTH ),

cOPMUPOBAHHOCTb YMEHHH PAacKpbIBaTh CMBIC] MIEPHOIMUECKOTr0 3aKoHa JI.
M. MenneneeBa U 1IEMOHCTPUPOBATH €0 CUCTEMATH3UPYIOLIYIO, OOBSICHUTETBHYIO
U IPOTHOCTHUYECKYIO PYHKIIHH;

C(OPMHPOBAaHHOCTb YMEHMH XapaKTepu30BaTh JJIEKTPOHHOE CTPOECHHE
aTOMOB XHMMHYECKUX »d1eMeHToB |-4 nepuonoB Ilepuoanueckod cucTembl
xumuueckux osneMeHtoB JI. M. MeHnaeneeBa, Mcrosib3ysl MOHATHS «S-, p-, d-
3JIEKTPOHHbIE opouTann, «IHEPreTHYECKHE YPOBHHY, O0BACHATH
3aKOHOMEPHOCTH W3MEHEHMsI CBOMCTB XMMHYECKHX 3JIEMEHTOB W UX COCIUHEHHI
no nepuojam u rpynmnam [lepuoanyeckoii cucteMbl xumMHueckux snementon /1. U.
Menneneesna;

cOPMHPOBAHHOCTbL ~ YMEHUH  XapakKTepu3oBaTh  (ONMChIBaTh)  oOLIMe
XMMHUYECKHe CBOWCTBA HEOPraHMYECKHUX  BELIECTB  Pas3lM4HBIX  KJIACCOB,
MONTBEPKIATh CYILIECTBOBAHWE TIE€HETHMUECKOW CBS3UM MeXIY HEOpPraHu4eCKHMMHU
BELIECTBAMHM C [MOMOILBIO YPAaBHEHUH COOTBETCTBYIOLIMX XUMHYECKHUX peaKLui;

c(hOpMHUPOBAHHOCTb YMEHHS Ki1accHPHUUMPOBATH XMMHUYECKHE PEAKIUH IO
pa3’MuHbIM [pU3HAKaM (YUCIYy MU COCTaBy pearvpyrlollMX BELIECTB, TEIJIOBOMY
sbdexTy peakuwu, U3MEHEHHIO CTENeHeH OKHCIEeHHS 3JIEMEHTOB, 00paTUMOCTH
peaxKuuu, y4acTHIO KaTaliu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHMH COCTaBJSATh YPaBHEHHUs PEaKLMi pasIM4YHBIX
THIIOB, TIOJIHBIE H COKpAIIEHHBIE YpaBHEHHUs peaKlMii HOHHOro oOMeHa, yYUThIBas
YCIOBHS, PH KOTOPBIX ITH peaklMy UAYT 10 KOHLIa;



C(POPMHUPOBAHHOCTbL YMEHHH TPOBOAWUTH pPeaKLUMH, [OTBEPIKIAIOLIIE
KaQ4eCTBEHHBIH COCTaB Ppa3/IMYHbIX HEOPraHMYECKUX BELLUECTB, pPAaClO3HABATh
OMBITHBIM IYyTEM WOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHWUYECKHX
BELLECTB;

Cc()OPMUPOBAHHOCTb  YMEHWH  pacKpbIBaTh CYIIHOCTh  OKHCJIMTEJILHO-
BOCCTAHOBHUTEIBHBIX PEaKLUMH MOCPEICTBOM COCTaBJICHHS JIEKTPOHHOro OallaHca
ITUX peaKLHUii;

c(OpMHPOBAHHOCTb YMEHUH OOBSCHATH 3aBUCMMOCTh CKOPOCTH XUMHUYECKOM
PeaKLMH OT Pa3IMUHBIX (PAKTOPOB; XapaKTep CMELICHUS] XMMHUECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHewHero Bo3aencTBus (npuHuun Jle lllarense);

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepu30BaTh XWUMHYECKHE [POLECCHI,
JieKallke B OCHOBE IIPOMBILJIEHHOIO MOJYYE€HUS CEPHOM KUCIOTBI, aMMHaKa, a
TaKke CcQOPMUPOBAHHOCTH IpeACTaBIeHU 00 OOIIMX HAyYHBIX NPUHIMNAX H
IKOJIOTMYECKUX NpodiieMax XMMHYECKOro MPOM3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHHH TMPOBOAUTH BBIUMCIEHHS C MCIOJIb30BAHHEM
MOHATHUSL «MaccoBasi J0Jif BelLeCTBa B pacTBOpe», OOBEMHBIX OTHOLLEHHH ra3oB
MpU XMMHUYECKHX peakliMsX, MacChl BellecTBa MJIM 00bEMa ra3oB [0 U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WIM 00bEMY OJIHOTO M3 YYaCTBYIOLIMX B peakLuH
BEIIECTB, TEIUIOBOr0O 3(@eKra peaklM¥ Ha OCHOBE 3aKOHOB COXPAHEHHS MacCChl
BELLIECTB, IPEBPaLICHUs U COXPAHEHUs DHEPTUH;

c(hOopMUPOBAHHOCTH YMEHMH c00/II01aTh MpaBUjia NOJIb30BAHUA XHUMUUYECKOM
nocysoid v nabopaTopHbIM O0OpYJOBaHHMEM, a Tak)Ke IpaBWia OOpalleHUs C
BEIIeCTBAMHU B COOTBETCTBUM C MHCTPYKLMSIMH IO BBIIOJHEHHIO 1a00paTOPHBIX
XUMHUYECKHX OIbITOB;

c(hOpMHPOBAaHHOCTh yMEHHH TUTAHHUPOBATb M  BBINOJHATh XUMHYECKHH
IKCTIEPUMEHT (pa3joKeHHe MEePOKCHAa BOIOpOJa B NPUCYTCTBMHM KaTalM3aTopa,
onpenesieHHe Cpelbl pPacTBOPOB BelIECTB C IOMOILBIO  YHHBEPCAJIbHOIO
MHIWKATOpa, BIUsSHHAE Pa3IHYHbIX (aKTOPOB Ha CKOPOCTh XUMHYECKOH peakLuu,
peakilid MOHHOro oOMeHa, KayeCTBEHHble peakIMd Ha cyjibgaT-, kapboHaT- U
XJIOpU/JI-aHUOHBI, Ha KaTUOH aMMOHHS, peLIeHHE IKCIEPUMEHTA/IbHBIX 3aJa4 I10
teMamM «Metamibl» UM «Hemeramibl») B COOTBETCTBHH C IPaBUJIAMH TEXHHUKH
0€e30MacHOCTH MpH OOpallleHHH ¢ BeleCTBaMH M 1ab0paTOpHbIM 000pY10BaHHEM,
[PEACTaBJISATh Pe3yJbTaThl XHUMHYECKOr0 3KCIepuMeHTa B (GopMme 3arucu
ypaBHEHHI COOTBETCTBYIOLIMX peakiui ¥ (GopMyJIuMpoBaTh BbIBOIABI Ha OCHOBE
ITUX Pe3yJIbTaTOB;

chOPMHUPOBAaHHOCTh YMEHWH KPUTHYECKM aHaJIM3MpPOBaTh XHUMHYECKYHO
UHpOpMALIMIO, [OMy4aeMyK M3 pa3HbIX HCTOYHUKOB (CpelIcTBa MacCOBOH
KOMMYHHKaluuu, UHTepHeT U Apyrux);



cOpMUPOBAHHOCTL ~ yMEHUH  coOloJaTh  MpaBWila  IKOJIOTHYECKU
iesiecooOpa3HoOro MoBefeHUs: B ObITY W TPYAOBOHM [JE€ATENBHOCTH B LEJAX
COXpaHEHMs] CBOEro 370pOBbS U OKPYXKAIOLIEW NPUPOLHOW Cpelbl, OCO3HABAThH
OIIaCHOCTb BO3/JEHCTBUs HA JKUBbIE OPraHU3MBbl ONPEIEIEHHBIX BELIECTB, IOHUMAas
cmbica nokaszatens IIJIK, mosicHaTe Ha npuMepax crnocoObl yMEHbLICHUS H
pefOTBpALLEHUs UX BPEIHOI0 BO3JCHCTBUS HA OpraHU3M 4Y€JIOBEKa,

J71s 00y4arollUXCsl ¢ OTPaHUYEHHBIMH BO3MOJKHOCTSIMH 3[10pPOBbSi: YMEHHE
NPUMEHSITh 3HAHWS OO0 OCHOBHBIX JOCTYNHBIX METOAAX IIO3HAHMUS BEILECTB M
XUMHUYECKUX SABJICHHI;

JUIS  clenblX W cinaboBHUIAILMX OOYyYarOLMXCS: YMEHHE HCI0/Ib30BaTh
penbedHO-TOYEUHYI0 cucTeMy oOo3HaudeHui JI. bpaiins 1s 3aIMCH XMMHYECKHX

(hopmy!L.



TEMATHYECKOE IIJIAHUPOBAHHUE

10 KJIACC
Koummuecrso yacos
Ne HaumenoBaHue pa3jie/ion
KouTpoabHbie
n/n H TeM NporpamMmsl Bcero
paboTnbl

Pasnen 1. TeoperHueckHe 0CHOBBI OPraHHYeCKOi XHMHH

[IpeameT oprannyeckou
xuMuH. Teopus cTpoeHus

1.1 . 3 0
OpraHHYEeCKHX COeJIMHEHNH
A. M. Byraepoga
HWroro no paznemy 3
Paznen 2. Yruaesoaopoasi
[IpenenbHble
2.1 P 2 0
YIJI€BOJIOPO/Ibl — aJIKaHbl
Henpenensubie
2.2 YIJIEBOJOPO/IbL: AJIKEHEI, 6 0
aJIKa/IMEHbI, AJIKMHBbI
ApoMaTHuyecKHe
23 e 2 0
YIJI€BOJIOPO/1bI
[TpuponHbie HCTOYHHKH
24 YIJIEBOJIOPO/IOB H HX 3 1
nepepaboTka
Hroro no pazaeny 13

Paznen 3. Kuciopojacoaep:xammue opranmyeckie coe/IHHEHUA

3l Cnuprel. ®enon 3 0

IlpakTHyeckue
padoThI

Jaexrponusie (nugpoBbie)
obpasoBare/ibHbIE PecypcChbl

https:/www.imumk.ru/

https://education.vandex.ru/

https://home-school.interneturok.ru/

http://www.chemistrv.ssu.samara.ru/

https://www.voutube.com/watch?v=KGIQXMZjY 20

https://www.voutube.com/watch?v=nROHv99eNDU




Anbaeruasl. KapboHoBBIe

32
k1cioThL CllosKHbIE (PUpBI

3.3 VrieBojibl

Wtoro no pazaeny

Pa3sjea 4. A3zorco/iep:kamme opraHudeckne coeIHHeHUs

41 AMMHBI. AMHHOKHCJIOTBI.
’ benku

Hroro no paszjeny

Pa3zjen 5. BoicokomoieKyIsIpHbIe COe/IHHEHH S

51 [Tnactmaccel. Kayuykm.
’ Bonokna

Htoro no pazneny

OBHIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

7
3
13

3

3

2

34

0

hitps:/www.youtube.com/watch?v=edFeMd | TS4M

https://www.voutube.com/watch?v=DPnvdA0YbFA

https//www.voutube.com/watch?v=GMOOQOr X Ck3w

hitps:/www . voutube.com/watch?v=nDiVhiKwXJk




11 KIIACC

HauMeHOBaHHe KoundgecrBo yacoB .

Ne | - DuiekTponHbIe (MU POBBIE) 0OpazoBaTeIbLHbIE
pa3IeIoB H TEM Konrpoasubie I[lpakTHueckue

n/n Beero pecypesl
NporpamMmabl padoThbI padoThI

Paznen 1. Teopernyeckue ocHOBBLI XHMHH

CtpoeHue aTOMOB.
[leproauueckuii 3aK0H U
1.1 [lepuouueckas cucrema 3 0 0 http://www.n-t.org/ri/ps

XUMHYECKHX DJIEMCHTOB
J1. U. Menjeneena

CTpOBHHe BCHICCTBA.

1.2 4 0 0 http://www.college.ru/chemistry/course/design/index.htm
MHuorooOpasue BelecTs
1.3 XHUMHYCCKHE PEaKLUH 6 1 1 http://www.college.ru/chemistryv/course/design/index . htm
Hroro no pazaeny 15
Pasnen 2. Heopranuueckas Xumust
2.1 MeTaibl 6 0 1 http://chemicsoft.chat.ru/
2.2 Hemertamibl 9 1 1 http://chemicsoft.chat.ru/
CBA3b HEOPraHHYECKHX U
k. P 2 0 0
OpPraHuYeCKHX BElIEeCTB
Wroro no paznemy 17
Pasnen 3. XuMHA H KH3HD
3.1 XHUMHS U )KH3Hb 4 0 0 http://www.seu.ru/cci/lib/books/calendar/
HUroro no pazneny 4
OBHIEE KOJIMYECTBO 34 5 3

YACOB 110 ITPOI'PAMME



YYEBHO-METOJAUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O NPOLECCA
OBSA3ATEJIbBHBIE YYEBHBIE MATEPUAUIBI 1151 YYEHHKA

* Xumus, 10 knace/ "'adbpuensu O.C., OOiiecTBO ¢ OrpaHHYEHHOM
OTBETCTBEHHOCTBIO «/[PODMA»; AkunoHepHoe obiecTBo «M3narenscTBo
«IIpocBemenue»

* Xumus, 11 knace/ ['abpuensn O.C., Ob1mecTBo ¢ OrpaHu4eHHON
0TBETCTBEHHOCTBIO «/IPODA»; AkunoHepHoe obmecTBO «M31aTenbCTBO

«IIpocseuienue»

METOAUYECKHUE MATEPUAJIBI 1J151 YUYUTEJISA
O.C.I'abpuensn, C.A.Cnaakos. [lpumepHbie paboune mporpaMmel.
ITpeamernas nuHus yuyeOnukoB O.C.I abpuensna,C.A.Cnankosa,

N.I".OctpoymoBa. Xumus 10-11 knacc

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
UHTEPHET

https://resh.edu.ru/subject/lesson/



