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MNOACHUTEJBbHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YypOBHE CpPEIHETO O0O0IIero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit ®enepannn», TpeOOBaHHUM K pe3ysibTaTaM OCBOCHHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpaMMBbl CpeHEro oOIero oOpa3oBaHUs
(®OIT  COO), mpencraBieHHbIX B  DeaepalbHOM  TOCYyAapCTBEHHOM
obpazoBarenbHoM cTangapte COO, c¢ yu€tom KoHuenmuu mnpenoaBaHus
y4eOHOro mpeamMera «XUMHsS» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, Ppeamu3yIOMUX OCHOBHBIE 00pa3oBaTelbHBIC MPOTPAMMBI, U
OCHOBHBIX TMooXkeHul «Crpareruu pa3BUTHs BocnuTaHuss B Poccuiickoi
@epnepanuu Ha nepuoj 10 2025 ronma» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt cTparerun o0y4eHMsl, BOCIIUTAHUS U Pa3BUTHS 00yUaIOUIUXCs CPECTBAMU
ydebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyaibHbeie TosiokeHuss GI'OC COO o B3auM0OOYCIOBICHHOCTH IICJIEH,
CoNlepKaHUsI, PE3yJbTaTOB OOyuYeHHUS M TPeOOBAaHWUN K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XUMHYECKOE o0Opa3oBaHnue, MoJIy4aemMoe BBIITY CKHUKAMHU
00111e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCA HEOThEMJIEMOM YacThlo HX
obpazoBanHOocTH. OHO CIY)XUT 3aBEPIIAIOIIAM JTAllOM peaM3alvi  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, TMPHUCYIIHX
IIEJIOCTHOM CHCTEME XUMHUYECKOrO o0O0pa3oBaHUs. OJTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKXkKe OKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBBI0 W TPUPOTHON cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
oOydJaronmxcsi Ha YpOBHE CPEHEro OOIero oopa3oBaHUs CpPeACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEp)KaHUE M TIOCTPOCHHE KOTOPOro OIpeeSieHbl B
nporpaMMme IO XHUMHUU € Y4€TOM chenuduKd HayKu XUMUH, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBI U B MATEPUAIbHOM JKM3HU OOIIECTBa, a TaKXKe C y4ETOM
o0mux T1ened W TPHUHIMIOB, XapaKTEPU3YIONUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero ooIero oopaszoBanus B Poccuiickoii deneparnum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyr poJib B
COBPEMEHHOM LMBUJIM3AIMHU, B CO3/IaHUM HOBOM 0a3bl MaTepUabHON KYJbTYPBHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHPOBAHUE PAITMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IIEJIOCTHOTO TPEJICTABICHUS 00 OKpPYXKAIOleM MHUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOI'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJEWCTBYS C APYIMMH €CTECTBEHHBIMU HAayKaMH, XUMHS cTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIBTYpPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOIO
Tpyda M KHU3HU Kaxaoro ujeHa ooOmectBa. CoBpeMeHHass XUMHA KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWH HalpaBlieHA HAa pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTHYECKOI 0€30MaCHOCTH U OXPaHbI 310POBbSL.

B cooTtBercTBUM € OOmMMM LENSMHA W MPUHIMIIAMH CPEAHETO OOIIETOo
obOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3YYEHUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJArOTOBKY
oOyyarommxcsi, HEOOXOJIMMYI0 MM IS BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IPOJOJKEHUS
o0pa3oBaHMs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEI.

CocraBnsitomiuMu - nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas M HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIIIIOTCS OCHOBBI 0A30BOM HAyKH: cHCTEMa
3HAHWI MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUYCHUEM 3HAHUW W3 OONIeH XUMUM) U
OpraHn4ecKkon xumuu. POpMUPOBAHME JAHHOW CHCTEMBI 3HAHWW NPU U3YUYEHUU
npeaMeTa 0O€CleuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranmdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMus» cQOopMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHHI0 Y4yeOHOro wmarepuaina u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpeleNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHuu BemiecTB. CBeneHHs 00 U3y4yaeMbIX B Kypce
BEIECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOXKHBIX OMOJOTUYECKU
AKTUBHBIX COEIUHEHWN. B Kypce OpraHM4eckol XHWMHUU TNOJY4YarOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAITMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUYECKOW PEAKIIUH.

[Ton HOBBIM yriom 3peHusi B mnpeameTe «XuMHsS» 0a30BOr0 YpOBHS
paccMaTpWBaeTCs W3YYCHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuan u (AaKTOJIOTHMUECKHE CBEICHHS O BEIIEeCTBaX U
XUMUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUS» O00yYarouuMcs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULINMN,



ryoke TMOHATh MCTOPUYECKOE HW3MEHEHHE (QYHKIUI STOro 3akoHa — OT
00o001IaromIei 10 0ObACHSIOMIEN U MPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBAaX U MPUMEHEHUH, a TAKKE O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEeKaHusi JomnoiHsiercss B Kypcax 10 m 11 kiaccoB
IIEMEHTAMHU COJEP)KAHMS, HMEIOIIMMHU KYJIBTYPOJOTHUYECKH W IMPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHWIO B3aWMOCBS3M XHUMHH C
IPYTUMHU HayKaMH, PAcKpbIBAlOT €€ pOJib B IIO03HABATEIbHOM U IIPAKTUYECKOMN
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKHUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
OpUMEHATh €€ JJId TONOJIHEHUS 3HAHUM, pEelIEeHUS WHTEUIEKTYalbHbIX U
AKCIMEPUMEHTAIIbHBIX HUCCIEA0BaTENIbCKUX 3a7a4. B 1enom coaepkanue yd4eOHOro
npeaMera  «XHUMHsSD»  JAaHHOTO  YPOBHS ~ M3Y4YEHMSI OpPUEHTHUPOBAaHO  Ha
dopMupoBaHUEe y 0OO0YyYaroOmIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsI MOHUMAaHUS
¢unocopckux uued, TakuX Kak: MaTepualbHOE €AMHCTBO HEOPraHUYECKOro M
OpraHUYECKOTO MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHUEM, I[I03HABAEMOCTb MPUPOJHBIX SIBICHUH MNYTEM SKCHEPUMEHTA U
pelIeHHsT TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpodiieM, a
TaK)Ke MpoOJeM cOepexeHUss IHEPrETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIOB.

B nmmane pemeHuss 3a7ad  BOCIMTAHMS, Ppa3BUTUS W COIMAIM3AIUU
0o0y4Jamuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K OMNPEICIICHUIO
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBalOT  (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUN, HUMEOIUX 0a30BO€ 3HAYEHUE MJiA
pa3IMYHBIX BHUAOB JACATENbHOCTU: PpEIICHUA NpoOsieM, TOHUCKAa, aHaau3a W
00paboTKku nH(popMaLuK, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUUYECKON
U HCCIIEJOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B NMO3HAHUU
XUMHH.

B npaktuke npemnojgaBaHus XMMHUM Kak Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU ONPEAEIICHUN
COJIEPKATEJIBbHONM XAapaKTEPUCTUKU IEJIed HW3y4YeHUsT NpeIMETa HaIlpaBJICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPATUIIMOHHO NpHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTU COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NeSATEIbHOCTH YE€JOBEKa M KaK OJTHOTO U3 KOMIIOHEHTOB MHPOBOU KyJbTypbl. C
METOAUYECKOM TOYKH 3PEHHUS TAKOW IIOJAXOJ K OIPEACIICHUIO LEJIE W3yYEHUS
IIPEMETA SIBJISIETCS BIIOJIHE ONTPaBIAaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMM LEISIMU H3Y4Y€HUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsAIOTCS:

e (opMupOBaHHE CHCTEMbl XMMHUYECKUX 3HAHMM Kak  BaKHEHIIeu
COCTaBIIAIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIIYEBbIC MOHATUSA, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHME M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
000011IeHNII MHPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMJICHHE C UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHUS;

e (OpMUPOBAHME U PA3BUTHE MPEACTABICHUN O HAYUYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHYECKHX peakuud, HEOOXOOUMBIX [JIsI MPHOOpEeTEeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHIA,
UMEIOIIHUX MECTO B MPUPOJIE, B IPAKTUYECKON U TTOBCEAHEBHOM KU3HU;

e DPa3BUTHE YMEHUU U CIIOCOOOB ACSITENLHOCTH, CBSI3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHMEM XHWMHUYECKOTO OSKCIEpUMEHTa, COOJIOJEHUEM  MPaBUII
0e301acHOro OOpalieH s ¢ BEIECTBAMH.

Hapsigy ¢ aTuMm, conepxaTesbHas XapaKTepUCTUKA 1IeJiel U 3a/1ay U3y4eHUs
peaMeTa B IporpaMme 1Mo XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero obumiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUU B OOJbIICH CTENeHH OTHAETCS  MPEANOYTeHHE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUsI OOy4YeHHUs, OpPUEHTHUPOBAHHOM Ha
MOJTOTOBKY BBIIYCKHUKA 00IIe00pa30BaTEIbHOM OpraHu3alliy, BIAICIOLIEro HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN U MPUMEHEHUS WX B PEAbHOU KU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1ay.

B cBsf3u ¢ ATUM Mpu U3yyeHUHU IMpeameTa «XUMHUS» JOMHUHHUPYIOLIEE
3HaUY€HHE MPUOOPETAIOT TAKKE LIEJIN U 33]1a4M, KaK:

amanrtanusi 00y4aronmxcsi K yCJIOBUSM JTWHAMUYHO Pa3BHBAIOIIETOCS MHUDA,
dbopMupOBaHHE  UHTEIJIEKTYallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPaAMOTHBIX
pelIeHnil B KOHKPETHBIX dKU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEUIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre y OOYyYalOMMXCS  KJIFOYEBBIX HABBHIKOB  (KITIOYEBBIX
KOMIIETEHIIMI), WMEIOIIMX YHHUBEPCAJIBHOE 3HAYEHUE ISl PA3JUYHBIX BHJIOB
JEATEIIbHOCTH: pelleHus MpooJieM, Morcka, aHaim3a U o0paboTku uHOOpMaINH,
HEOOXOAUMBIX [JIs MPUOOpPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMIO3HAHMM XHWMHHM, a TaKXke g OUEHKM C MO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPYECKUX
CHOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIb30BATh
COBpEMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOMCKA U aHanu3a yu4eOHOW U
HAYYHO-TTOMYJISIPHON HHPOPMAITMH XUMHUIECKOTO COJICPIKAHUS;

(dbopMupOBaHUE U PA3BUTHE Y O0YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOJII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPHU IJIAHUPOBAHUM U TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKON
HAIpPaBJIEHHOCTH XWUMHUH, €€ BaXXHOM POIM B pEHICHUH TJI00ANbHBIX MpoOiieM
palMoOHAIBHOTO MPUPOIONOIB30BaHNUs, IOTIOHEHUS SHEPTeTUYECKIX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTO
OTHONICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUsS OIbITa
UCIIOJIb30BaHUs TTOJIYYCHHBIX 3HAHUN IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B yueOnom mnane cpeaHero oo6imiero oOpa3oBaHUS MPEAMET «XUMUSD)
©a30BOT0 YpOBHS BXOAWT B COCTaB MPEAMETHOHN oOnactu «EcTecTBeHHO-HAy4YHBIE
IPEIMETHD».

OO1ee yncno 4acoB, OTBEAEHHBIX AJIA U3YUYEHHUS] XUMHUU, HA 0a30BOM YPOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJAEPKAHUE OBYUYEHUA
10 KJTACC
OPI'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMer opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MAaTepHaATOB. Te€opus CTPOEHUS] OPraHUuYECKUX
coeaunenuit A. M. byTiepoBa, e€ ocHOBHBIE TTo10)keHHsI. CTpyKTypHBIE (hOPMYJIBI
OpPraHMYeCKHUX BelecTB. [ omonorusi, wu3zoMepus. XuMHYECKas CBS3b B
OPraHMYECKUX COEAUHEHUSIX — OJIMHAPHBIC U KPaTHBIEC CBS3H.

[IpencraBnenne o KinaccUpUKANMKM OpPraHUYECKHX BemiecTB. HoMmeHkmaTypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Yy4YEHUs BELIECTB W MX MPEBPALLCHHI:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OPraHMYeCKUX BEIIECTB W MarepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJICKYJl OpPTaHWYECKUX BEIIECTB, HAOIIOICHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OMNBITOB [0 MPEBPALIEHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

YriaeBogopoabl U X NPUPOJAHbIE HCTOYHUKHU

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKH psa. MeTraH M 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] U TOpPEHUs), HAXOXJEHHWE B MPUPOJE, IMOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psiji. DTUIICH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENIN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJyYEHUE U IPUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u meTtunOytaaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHne CHHTETHYECKOTO
KayuyyKa U pEe3UHBI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AlIETHIICH
— TMPOCTEHIIMA TpPeNCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYECKHue Hu
XUMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATaLINH,
TOPEHMUS ), OJyYEHUE U IPUMEHEHHUE.

Apensl. berzon: cocrtaB, cTpoeHue, puU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiu rajoreHUpOBaHMS U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHe. Toyon:
cocmae, cmpoeHue, ¢uauueckue U  XuMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOdyYeHue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHMueckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPHUHAIISKAIIUMH K
pa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YII€BONOPOAOB. IlpupomHblii ra3 W NONMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
IEPETOHKA, KPEKUHI (TEPMUYECKHH, KaTaJuTH4ecKuil), nuposu3. I[IpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUICHHOCTU U B ObITy. KameHHBIN
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YCHHUS BEIIECTB M HX IPEBpALICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLIHUU
«Hedpte» u  «Yromp», MOAEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTyYEHHE ITUJICHA
U u3yudeHue ero cBorct (Maentudukanust opraHn4ecKux COeTUHEHM).

Pacuérurlie 3amaun.

Bbruncnenuss 1o ypaBHEHHMIO XMMHUYECKOM peakuumu (Maccbl, oObEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIMU [0 W3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MU MPOAYKTOB PEAKIUH).

Kucnopoa- u asorcogep:kamue OpraHuvecKkue COeJIMHEHHSI W HX
NPHPOAHbIEC HCTOYHUKH

IIpenenbHblE OAHOATOMHBIE CHUPTBL. MeETaHON M 3TAaHOJ: CTPOECHHUE,
¢usznyecknue U XHUMUYECKHME CBOMCTBA (pEaKkIMH C aKTHUBHBIMHU METaJUIaMH,

raJIOTEHOBOJIOPOJIaMH, TOpEHWE), MpUMEHeHue. BomopogHbie CBS3UM MEKITY
MOJIEKyJIaMH CITUPTOB. JlelicTBHE METaHOJa U ATaHOJIa Ha OpPTraHU3M YeJIOBEKa.

MHoOroaroMHbpie  CIHUPTHL. ODTHICHTIWKOIh W TJIMIEPUH: CTPOCHUE,
duznyeckne W XHMHYECKHE CBOMCTBa (B3aUMOJICHCTBHE CO  IIEIOYHBIMHU
MeTaJUlaMH, Ka4eCTBEHHAs PEakilis Ha MHOTOATOMHBIE CHHpTHI). [lelicTBue Ha
opraHu3M uejoBeka. [[pumeHenue riuiepuHa u 3TUIICHTJIUKOJIS.

®deHon: CTpoeHHWE MOJIEKYNbl, (U3NYECKHE W XHUMHUYECKHE CBOMCTBA.
TokcuuHocTh penona. [Ilpumenenue genona.

Anpaerunbl U Kemouwvl. DoOpMambIErWa, —arneTaIbICTHA: CTPOCHHUE,
bu3NYecKue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIINH ), TIOJyYCHHUE U IPUMEHEHNE.

OMHOOCHOBHBIE TIpenebHbIe KapOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCYCHAasl KHCIIOTBI: CTpOeHHEe, (pU3MUecKkne W XMMHUYECKHe CBOMCTBa (CBOMCTBA,
oOmue ISt Kjacca KUCIOT, peakius 3TepudUKaIim), moJydeHne U MPUMEHEHHE.
CreapuHOBasi M OJICMHOBAsT KHUCIOTHI KaK IMPEIACTABUTENNA BBICIIMX KapOOHOBBIX
KHUCTIOT. MbIjIa KaK COJM BBICIINX KapOOHOBBIX KUCIIOT, MX MOIOIIIEE ICHCTBHUE.

CrnoxHbie 2(pUPHl KaKk MPOW3BOAHBIE KapOOHOBBIX KHCHOT. [umaponus
cnoxHbIX 3upos. XKupsl. ['naponus xupos. [Ipumenenue xxupos. buonornueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yrAeBOAOB  (MOHO-, JH- ©
nosmcaxapuabl). [ r0k03a — mpocTelmii MOHOCaxapHl: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbl, (U3NYECKHEe W XUMHUYECKHE CBOWCTBAa (B3aMMOJACHCTBHE C
ruapokcugom Menu(Il), oxkucieHue amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHUE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. OpyKTo3a Kak U30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie noiaumepsl. CTpoeHrne Kpaxmaia U
nenono3bl. du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHIA:
IpoBeJCHNE, HAOJMIOJEHUE U OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcugoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJCUCTBUE TJIMIIEPUHA C
rugapokcuom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmanaa C HOIOM),
IpOBEJICHIE MPAKTUYECKON pabOThl: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluucinenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOAHOTO BEHIECTBA WM MPOAYKTA PEAKLIHUH MO M3BECTHBIM Macce,
00BEMY, KOTMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MJIM MPOAYKTOB PEAKIUH).

A3oTcoaeprkalue opraHu4eckKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coequHeHus. Ousnueckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMepe rmmiuHa). buonornueckoe
3HAYEHUE aMUHOKHUCIOT. [lenTuael.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasi,
BTOpUYHAs U TpETUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUIPOJIN3, IEHATypallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHIA:
HAOJI0/ICHUE U OMKCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: JACHATYypauus OEIKOB IpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OCIIKOB.

BbicokomouiekyJsipHble coeqrHeHusi. UCKycCTBeHHbIEe U CHHTETHYECKHUE
MOJIMMEPbI

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MMOJIUMEPU3ALNN, CPEAHIS MOJIEKYIISIpHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEAMHEHUN —
MOJIMMEPU3ALUS U TTOJIMKOHACHCALIMS.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHIA:
O3HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX U HUCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.




MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU N3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBIISICTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHbIX MOHATHM, TaK U MOHSITHH, SBJISIOMIMXCS CUCTEMHBIMHU JUISl OTIEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTecCTBEHHO-HAYUHbIE IOHATUA: SIBICHUE, HAYYHBIA (aKT, TUIOTE3a,
3aKOH, TEOPHs, aHAJIN3, CUHTE3, KiIaccu(uKaiys, NepuoaudHOCTh, HAOIIOICHHE,
U3MEpEHUE, HIKCIIEPUMEHT, MOJIETMPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HPHEPreTUYECKU YpOBEHb, BEIIECTBO, TeJ0, OO0BEM, arperaTHoe COCTOSIHUE
BEIIEeCTBa, (PU3MUECKHUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHOJOTMYECKH AaKTHUBHBIC BeliecTBa (OCNKH, YIJICBOABI, KUPHI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbI, MOJIE3HbIE UCKOMAaeMble, TOTLTUBO,
pecypchl.

TexHonorus: mNHILEBbIE TMPOMYKTHI, OCHOBBI PAIMOHANIBHOTO MHUTAHMUS,
MOIOIIUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHE MpPEenapaThl, MaTepuaibl U3
MCKYCCTBEHHBIX M1 CHHTETHUYECKHX BOJIOKOH.

11 KJIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHH

XHUMHYECKUI 31eMeHT. AToM. Sapo aroma, H30TOINBI. OJIEKTPOHHAs
00oJiouKka. DHEPreTHYecKue ypoBHHU, MOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
3y1eMeHThl. OCOOEHHOCTH pacHpeesIeHusl JIEKTPOHOB 10 OpOUTAIAIM B aromax
3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHASI KOH(PUTypaLusi aTOMOB.

[lepuonnuecknii 3akoH U Ilepuonnueckas cucTeMa XMMHUYECKHUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NMEPUOAMYECKOTO 3aKoHA U [lepnoanyeckori CUCTEMBI
xuMuueckux anemMeHToB Jl. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XHMHMYECKHX DJJEMEHTOB U
o0pa3yeMblX MMM MPOCTBIX M CIOXKHBIX BELIECTB IO TpylnaM U IEPUOAAM.
3Ha4YeHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKas CBsI3b. Buabl XUMHUYECKOW CBS3H
(KkOBaJIeHTHasi HEMOJISIpHAas M MOJSpHas, MOHHAsA, MeTauidyeckas). MexaHUu3Mbl
o0pa30oBaHMsl KOBAJECHTHOM XUMHUYECKOM CBsA3M (OOMEHHBI M JOHOPHO-
akuenTopHelil). BogoponHas cBs3b. BajleHTHOCTB. DNEKTpOOTPULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI 1 AaHUOHBI.



BemiectBa  MOJIEKYJSIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THMbl KPUCTAUIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10J1 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxkmarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPraHWYECKHWX BELIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKHMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XHMHHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YIHEPTUH MPU XUMHUYECKUX PEaKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHUYECKOe paBHOBecHe. DakTOpbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas nucconuanus. CuiabHbIC B cliadbie d5ekTponThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUs BELIECTB W MX MPEBPAILCHHI:
neMoHcTpanus Tabnun «llepuoanueckas cucreMa XuMuueckux sneMentoB Jl. U.
MeHneneeBay, W3y4eHHE MOJICNCH KPUCTAUIMYECKHX PEMIETOK, HAOIIOIeHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3IoKEeHUE TIEPOKCHIA
BOJOPOJIa B MPUCYTCTBUU KaTajanu3aToOpa, OMPENEICHUE CPEABl PACTBOPOB BELIECTB
C TOMOUIBIO YHUBEPCAJIBHOTO MHAMUKATOpPA, pPEAKIUU HOHHOrO0 OOMEHa),
IIPOBEICHUE NIPAKTUYECKON paboThl «BnusHue paznuuHbIXx (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUI.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHUMHYECKHX pEakUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HMCIIOJIb30BAHUEM IOHATHUS «MaccOBas
JIOJISI BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  Ilomoxkenne HemerauioB B Ilepuoandeckoit  cucreme
xumuyeckux snemeHToB [[. M. MenzaeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®du3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yrimepoga U KpeMHHSI) W MX  COCAUHEHHM  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHU ).

[IprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. [lonoxxenne meramnoB B llepuoandeckon cUCTEME XHMHYECKHUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue Qusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUH PsiJl HAPSYKEHUH METaJIOB.

XUMUYECKHE CBOMCTBA BaXKHEWIMX METAJUIOB (HATPHWH, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUN.

OO6mue cnocoObl MoMydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHbBIE METO/bl HW3YyYE€HHS BEHIECTB M HX IPEBpAIICHUMN:
W3YUYCHHE KOJUICKIIMU «MeTallibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIIeHUE
DKCIIEPUMEHTAIBHBIX 3a7a4, HAONIOJICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEaKIIMU Ha KATUOHBI METAJUIOB).

Pacuérurle 3amaun.

Pacuétel maccel BemecTBa uianM 00BEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacd€Tbl Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIH OTHO
13 BEILIECTB UMEECT MPUMECH.

XMMHS U KU3Hb

Ponp xumum B oOecrieUeHHH 3KOJIOTHYECKOW, SHEPTETHUECKOW W THINECBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJax MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKIINM.

[IpencraBienuss 00 OOHMMX HAYYHBIX MPUHIUIIAX POMBIIUICHHOTO
MOJYy4YEHHUS Ba)KHEHIIINX BEIIECTB.

UenoBek B MHpE BEMIECTB W MATEPHATOB: BAXKHEUIIHWE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKLIHOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATEpUAJIbl, OPTAHUYECKUE U MHUHEPAIbHBIC
yaoOpeHus.

XuUMHSIT W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HKCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia 0€30MaCHOTO HCIOIh30BaHUS MPEMapaToB OBITOBOW XUMUU
B IIOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3U.

Peanuzanust  MeXnpeAMETHBIX  CBsA3€d TMpU  U3YyYEHUH  OOmer
HEOPraHUYEeCKOM XMMMM B 11 Kilacce OCyIIEeCTBIISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHITHH, SBIISIOIIMXCS
CUCTEMHBIMU ISl OTAECIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TMOHSTHS: HAay4YHBIM (pakT, TMmores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccupukaius, TMepUOJUIHOCTh, HAOJIOJICHHE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpPraHU3ME.

['eorpadusi: MuUHEpaIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIC MCKOMAEMBbIE, TOILIUBO,
peCypCHlI.

TexHonorus: XuMuU4ecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AWCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINLICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX MpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaJOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUUN
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
00yJaIMMHUCI TPOTpaMM  CcpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHBIM W TIpeAMETHbIM). HayuyHo-MeToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEILHOCTHBINA MTOAXO.

B cooTBeTrcTBUM C CHCTEMHO-JEATEILHOCTHBIM IOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUSD Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKON TpPaKJaHCKOM HUIAECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENBHOCTH U CAMOOTIPEIEIEHUIO;

HaJIM4Khe MOTUBALIMK K O0YUEHHUIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh M CHOCOOHOCTH OOYy4arolIMXCsli PYKOBOJACTBOBATHCS B CBOEH
NEATEIbHOCTH EHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMHU, MPUCYIIUMU IIETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS MpeaMeTa «XUMHUsS) JIOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1YyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U UJealaMHd POCCHICKOT0 Tpa)KAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH Y  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMH  MpoIeccam
CaMOIIO3HAHUs, CaMOPA3BUTUSI U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
00yUaroImMXxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpaxaror
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
00ydJaronmxcs Mo peaar3aluy IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOr0 BOCIMTAHUSA:

OCO3HaHUSI 00YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXIMIHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a7a4, BBITOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMATb MOTHUBBI, HAaMEPEHHUs, JOTHKYy U
apryMEHThI IpYTHX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1E€ATEIbHOCTH;

2) naTPUOTHYECKOT0 BOCITUTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJEIUI0
OTEUYECTBEHHON XUMHUU;

YBaXEHUsI K MPOIECCY TBOPUECTBA B OOJACTHM TEOPUU U MPAKTUUYECKOTO
IPUMEHEHUS XUMHHU, OCO3HAHMsI TOTO, YTO JOCTUIKEHMSI HAyKH €CThb pe3yJbTar
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX SKCHEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MIPAKTHKOB;

UHTEpeCca M I103HABATEIbHBIX MOTHUBOB B IIOJYUYEHUU M IOCIEIYIOIIEM
aHaJin3e MHQOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYAllUU, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMM,
U IPUHHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYNKH CBOMX TOBApPHUIICH C
NO3UIMII HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN AITHX
HOCTYIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTeH 370poBoro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PH3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmo/ieHust TpaBuil 0e30MacHOro OOpallleHuss € BEUIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPaBWJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, yTPOKAIOUINX 3JOPOBBIO U )KU3HH JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM W HENPUATHS BPEAHBIX NMpPUBBIYEK (YNOTpeOIeHus
aJIKOTr0JIs, HAPKOTUKOB, KYPEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HMCCIIEeI0BaTEIbCKON
NESATEIIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JPYrMX BHJAX
NESTEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUU MPAKTUUECKUX 3a]ad
COLIMAJILHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



MHTEpeca K MPAKTHUECKOMY U3YUYEHHIO MPOoeccHil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE ITPUMEHEHUS NMPEAMETHBIX 3HAHUM 110 XUMUU;

YBAKEHUS K TPYAY, JIOIAM TPYyJa U PE3yabTaTaM TPYyAOBOU JESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYQJIbHOH TpPaeKTOpUU
oOpa3oBaHus, Oyayuiedl npodeccun M peanu3alM COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K IMPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHM )KM3HU Ha 3eMIIE;

NOHMMAaHHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJieM, BIMSHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COUUAIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUH XUMHUM JUIs
peuIeHus BOIIPOCOB PALIMOHAIILHOTO TPUPOAOIIOIb30BaHNS],

AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCIIIUX BpEl OKPYKAKOLIEH
IPUPOJIHON cpelie, YMEHHUs] MPOTHO3MPOBATH HEOIArONMPHUSATHBIE SKOJIOTHUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBPAILATD HUX;

HAJIM4MsI Pa3BUTOrO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYHI,
OIBITA NEATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLHMAIBHOU
IPAaKTHKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHKU;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKH, OCO3HaHHs €€ poilud B
(OpMUPOBAHNN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IPEJICTaBICHNUsI 00 OKPYXAIOLIEM MHUpPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWH TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PABHOBECHS,

yOeXKAEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUHM s COBPEMEHHOI
LIMBHJIM3AIlMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTM M BaXXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTEpUaAIbHON KYyJIbTYpbl, PEIICHUHU II100aIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOW, MUIIECBON U
HKOJIOTUYECKOI O€30MacHOCTH, B PA3BUTHUM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEIIHOTO TPyAa U OSKOJOTUYECKH KOMGPOPTHOM KU3HU KaXKJIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTU: IIOHUMAaHUs CYLIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJlydyaeMble 3HAHUA I aHAIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHS J1eJaTh 00OCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUSA IS
peleHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caM0o00pa30BaHUIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUH N0 XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B Pa3luYHbIX cepax mpodhecCuoHaTbHON

NESATEIBbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS YYeOHOTO mpeamera «XHMHs» Ha
YPOBHE CpeaHETo o0Iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHCIU(PUKY METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHBIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIIC0OBAaHUE, HAOIIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHE);

YHHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (IMO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrnieunBaroIne dbopmupoBanue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00y4YatoInuXcs;
CIIOCOOHOCTH o0y4aromuxcs HCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4YCOHBIC
JIEUCTBUS B IO3HABATEIIbHON U COMAIBHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH W  PETYJSTUBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalIH3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENEATh LU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JOCTHXKEHUSL, COOTHOCUTD PE3YJIBTATHI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

WCIMOJIB30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTIETbHBIX (DaKTOB U
SIBJICHUM;

BEIOMPATh OCHOBAaHUS W KPUTEPUH I KIaCCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYXXIeHUsS (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICIBLHBIE TIPEICTABICHUS — XUMHUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMmyna, ypaBHEHHE XUMHYECKOU
peaklMy — TMPU PEIICHWU Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aj1ad,
IPUMEHSTh HAa3BaHHbIE MOJENIbHbIEC NIPE/ICTABIICHUS ISl BBISBICHHS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuii;

bopMyIMpOBAThH 1IEJIM U 3a/1a4W UCCIIEIOBAHMS, UCIOJIB30BATh MMOCTABICHHBIE
U CaMOCTOSATETHHO C(OPMYyIHPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIOTE3bl IO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHHUSI HAOIIOJaTh 32 XOAOM
mporecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JIOCTOBEPHOCTH PE3YIHTATOB MCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3ajiad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ naopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJISIpHAsT JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHanmu3upoBaTh WH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM
IIpe/ICTaBIICHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



GbopMyIUpPOBATH 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEIEIEHHOTO TUIIA;

npuUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJbHYIO  (HOpMy  TMpeAcTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MpPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPbI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHue YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOM TEMBI B X0JI€ AUaiora u/mim
JTUCKYCCUHW,  BBICKa3bIBaTh  HjaeH, (GOPMYIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIJIOKCHHON 3a/1a4H;

BBICTYNIATh C TPE3CHTAIMEH pe3yJbTAaTOB IMO3HABATEIHHOU ACSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIBHO I COBMECTHO CO CBEPCTHUKAMU NP BHITIOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HMCCIIEJOBAHUIO CBONCTB
M3Y4aeMBbIX BEIECTB, peaan3aluu y4eOHOTo MPOeKTa U (POPMYIUPOBATH BBHIBOJIBI
M0 pe3yyibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHMS TO3UIIMHA B
X0J1€ 00CYXIeHUSI 1 0OMEHa MHCHUSIMH.

OgyaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBIISATH CBOIO TO3HABATEIbHYIO
NeSATeIbHOCTh, Ompenelisis e€¢ Ienu W 3ajJadyd, KOHTPOJMPOBATH U TI0 Mepe
HEOOXOJUMOCTH KOPPEKTHUPOBATh IMpeajaraeMblii airopuT™M JCHCTBUM mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajad, BbBIOMpaTh HauOoliee
3¢ PeKTUBHBIN CcMOCO0 MX pEIICHUS C YYETOM TMOJYUYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUS»
OTpaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJM XHMHUU B TIO3HAHUU SIBICHUU



npupoasl, B (POPMUPOBAHWUU MBINUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM IJIsl PEeIIEHUs MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U MPUPOTHON
cpene;

BJIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTOJIATalONMe TMOHATHA (XUMHYECKHH 3JIEMEHT, aroM, DSJIEKTPOHHas
000J104Ka aTOMa, MOJIEKYJIa, BAJIECHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi dopmyna (pa3BEpHyTas M COKpaliéHHas), MOJIb, MOJSpHas
Macca, MOJIAPHBIH 00BEM, YTIIEPOJHBIA CKeleT, (QyHKIHOHAIbHAs TpYIINa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUHN pAJl, TOMOJIOTH, YTJIEBOAOPOIbI,
KHUCJIOPOJI M a30TCOJEp KaIMe COCTUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHbIE COEAMHEHNUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS
oprannueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKHI S3BIK XWMHHW; MHUPOBO33PCHUECKHE 3HAHWUS,
JeXalnue B OCHOBE TOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
ABJICHUH, (PAKTOJIOTUYECKUE CBEACHHMSI O CBOICTBaX, COCTaBe, IOJYUYEHUU WU
0€30MacHOM HCIOJIb30BAaHUU Ba)KHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
PAKTHYECKOH JIEeATeIbHOCTH YEeTIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEPHbIC MPHU3HAKU TOHSITHUH,
YCTaHaBIIMBAaTh MX B3aUMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIINE MOHATUS IPU
OMHCAaHUU COCTaBa, CTPOCHHUS U MPEBPALLEHUI OPraHUYECKUX COCINHEHUM;

c(hOpMUPOBAHHOCTh YMEHHUI HCMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY JUJIS
COCTaBJICHUSI MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
bopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUM XUMHUYECKUX PEAKIUH,
M3rOTAaBIMBATh MOJEIN MOJIEKYJ OpPTraHMYECKHX BEIIECTB JJI WJUIIOCTPAIlUM HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIIMBATH MPUHAIJIEHKHOCTh H3YUEHHBIX
OpraHUYEeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIacCy/Tpynme COeAWHEHUN (yriaeBOIOpPOAbI, KHCIOPOA M a30TCOAEp KaIliue
COCIMHEHUS, BBICOKOMOJICKYJISIDHBIC COCAUHEHMsI), JaBaThb WM Ha3BaHUS IIO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a Takxe NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYECKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATUJICHIJIMKOMb, TIHIEpUH, (eHod, (popmanbaerul, aleTalibIeruj, MypaBbUHas
KHCJIOTa, YKCYCHas KUCIIOTa, OJICMHOBAS KUCJIOTa, CTEApUHOBAs KUCJIOTA, TII0K03a,
bpyKkTO3a, KpaxMal, LeJUII0JI03a, TIUIHH);

c(hOPMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUIbl XUMHUYECKOHM CBSA3U B
OpraHUYECKUX COECIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3OBaThb  COCTaB, CTPOEHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, MPOMWJIEH, alleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH307, METaHOJ], ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalIbJIeTH, MypaBbUHAs U YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmas, [eJII0JI03a, aMUHOYKCYCHAsI KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PpEaKIHil ¢
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (hopmyIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHHUKHN YTIICBOJIOPOTHOTO
ChIpbsi  (He(Th, NPUPOJAHBIA Ta3, Yyrojb), CHOCOOBI HX MepepaboOTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHU MPOBOJUTH BBIUUCICHUS IO XHUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HUCXOJHBIX
BEILECTB WUJIU MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJETh CUCTEMON 3HaHWUA 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUs, UCTIOJIb3YEMbIX B XHUMHHU TIPU HU3yYCHHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOIOICHNE, N3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl MPUHSTHS PpEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BelIeCTBAMH M HX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJTIOIATH MTPaBUiIa MOJIb30BAHUS XUMUIECKON
nocyAod M JabopaTOpHBIM OOOpYyJOBaHMEM, a TakXKe MpaBuia OOpalIeHHs C
BEIIIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBITOJIHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HATPEBAaHUH, MIOyUYCHHE
TWJIEHA M W3yYE€HHUE €ro CBOWCTB, KaYECTBEHHBIE PEAKIMH OPraHUuYEeCKHX
BEIIECTB, JeHaTypalusi OCJIKOB MpPU HArpeBaHHM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH U J1a0OpaTOPHBIM OOOPYJOBaHHMEM, WIPEICTABIATH PE3yJbTaThl
XUMHUYECKOT0 SKCIIepUMEHTa B (OpMe 3alKucH YpaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIHpOBaTH BEIBOBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIU3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJIYy4YaeMyl U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MacCOBOMU
uHdopmaruu, aTepHeT u apyrux);



chOpMUPOBAHHOCTh ~ YMEHHI  COOMIOAaTh  MpaBWIA  DKOJOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIHHOCTH B IIENISIX
COXpAaHEHUS CBOEro 3J0POBBS U OKpY)KAIOIIEW MPHUPOIHON Cpeibl, 0OCO3HABAThH
OMacHOCTh BO3JICUCTBHUS HAa >KMBBIE OPraHU3MBbI OIPEACIIEHHBIX OPraHUYECKHUX
BEIECTB, MoHUMas cMbica mnokazatens [1JIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUS W TPEIOTBPAIICHHUS WX BPEIHOTO BO3ACHCTBUS HA OpPraHU3M
YeJI0BeKa;

JUIsi 00ydYaroumxcsi ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIENBIX W CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYEeCKUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPpMHUPOBAHHOCTh  MPEJCTABIECHUNA: O XHUMHYECKOM COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHU B IIO3HAHUU SBJICHUU
OpupoAbl, B (QOPMUPOBAHUU MBIUUICHHS W KyJbTYphl JIMYHOCTH, €€
(GyHKIHMOHATIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArallIue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJA, MOJb, MOJIIPHBI OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATENIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KOoBaJIeHTHAas!, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsl PEIIETKA,
TANBl ~XUMHUYECKUX  PEAKUHUM, PaCTBOpP, DJIEKTPOJHUTBI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM pEakUUHd, XUMUYECKOE PABHOBECHE); TEOPHH M 3aKOHbI (TEOpHs
IIEKTPOJIMTHYECKON JaucconManuu, nepuoguueckui 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHUsSl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpAIleHUs] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUN $3BIK XHUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIKAUIME B OCHOBE MOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XMUMHYECKHX SIBICHUN, (PAaKTOJOTUYECKUE CBEIEHUS O CBOMCTBaX,
cocTaBe, MOJIyYeHUH U 0€30MaCHOM MCIOJb30BaHUU BAKHEHIIIMX HEOPTaHUYECKUX
BEILECTB B ObITY U PAKTUYECKOH ESITEIbHOCTH YEJIOBEKa,



c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC TPHU3HAKH MOHSITHUH,
yCTaHAaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS MpPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M MX IIPEBPAILCHHIA;

c(hOpMUPOBAHHOCTh YMEHHUI HCIMOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUJIS
cocTaBieHuss (HOpMyJ BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cucrteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJEKHCIbIA ra3, aMMHak, TaméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUI ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJICHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOJIHAsA) B COCIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIMIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJISpHAasi,
MOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX paCTBOPaX HEOPraHUYECKHUX
COCTUHCHM;

c(hOpMUPOBAHHOCTh yMEHUI yCTaHaBJIUBATh NPUHAJJIEKHOCTh
HEOPraHUYECKUX BEIIECTB MO MX COCTaBy K OMNpEeAeNEHHOMY Kiaccy/Tpymie
COEIMHEHMI (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM()OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
N. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUH;

c(hOpPMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 14 mnepuono Ilepuoanueckoil cucTeMbl
xumuyeckux sneMmentoB JI. M. MenneneeBa, UCHoJyib3ysl MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opoutanm», «3HEPreTUYECKUE YPOBHW, OOBSCHSTH
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHYECKUX 3JIEMEHTOB M UX COEIMHEHUU
10 TIEpUOIaM | rpyrmaM lleppoanueckor CUCTEMbI XUMUYECKUX 31eMeHTOB JI. U.
Mengeneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIAATh CYILIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOPraHUYEeCKUMHU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIU;

c(hOpMUPOBAHHOCTh YMEHHUS KIIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH I10
pa3IuYHBIM IpPU3HAKaM (YUCIY M COCTaBYy pPEArupyrolUX BELIECTB, TEILUIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS 3JIEMEHTOB, 0OpaTMMOCTH
peaKkIiy, YYacTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHMS PEAKIMA pa3TUYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPAaBHEHHS PEaKIMii HOHHOTO 0OMEHa, yUUThIBas
YCJIOBHSI, IIPY KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;



c(OpMHUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBIH COCTAaB pPAa3jMYHbIX HEOPTraHMYECKUX BEIIECTB, pPACIIO3HABATH
OTIBITHBIM TIYTEM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHUYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh ~YMEHUH  paCKpbIBaTh CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA IMOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkiMu OT pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHU XUMUYECKOTO PABHOBECHSI
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (npuuuui Jle latense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKalue B OCHOBE MPOMBINIJICHHOTO MOJyYeHHUs CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOLIMX HAyUYHBIX MNPUHIIMINAX U
HKOJIOTHYECKUX MPOOIEMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHUCICHHS C HCIIOJIb30BAHUEM
MOHSITUS «MaccoBas JOJisl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHUHN Ta30B
IpU XUMHUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BbEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOLIUMX B peakluu
BEILECTB, TEIJIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHUM COOMIOATH MpaBHIa MOIb30BAHUS XUMUYECKON
MOCy/IoOl U J1TabOpaTOpHBIM OOOpPYJOBAaHHWEM, a TaKXKe IpaBwiia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMHU MO BBITOJIHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
HKCMEPUMEHT (Pa3l0oKEeHHE MEPOKCHIAa BOAOPOJa B NMPUCYTCTBHH KaTalln3aTopa,
ONpEeNIeJICHUE Cpellbl PAacTBOPOB BELIECTB C IOMOINBI YHHBEPCAIBHOIO
WHUKATOPA, BIUSHUE Pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakluu,
peakuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peaklUuu Ha cyibdar-, kapOoOHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELICHUE SKCIEPUMEHTAIbHBIX 3a/a4 IO
TeMaMm «Metaiey U «HeMeramipl»y) B COOTBETCTBHHM C TPAaBUIAMH TEXHUKH
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U J1JA00paTOPHBIM 000pYyI0BaHUEM,
NPEACTABIATh PE3YNbTaThl XHMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIONIMX peaKIuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIU3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MacCOBOMU
KOMMYHUKaIuu, MUHTepHET u ApyTrux);



chOpMUPOBAHHOCTh ~ YMEHHI  COOMIOAaTh  MpaBWIA  DKOJOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIHHOCTH B IIENISIX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYKAKOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA HKUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [1JIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIICHUS U
MpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00y9aronumXxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBJICHU;

JUISL CHENbIX M CHA0OBUASIIMX OOYYaloOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KounyecTBo 4acos DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Ne i/m Kontpoabnbsie IlpakTHyeckue

NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsl

BBenenue

BBOAHBIN HHCTPYKTaX 110 TEXHUKE

6e3onacHocTH. [Ipeqmer oprannyeckomn 3 1

XUMHH. Teopusi CTpoeHHs OpraHUIeCKUX
coeguHennit A. M. bytneposa

BocnurarensbHblii KOMIIOHEHT

YcraHOBIIEHUE JJOBEPHUTEIBHBIX OTHOIICHUH MEXIY YYUTEIEM H €r0 YYeHUKaMHU,
CIOCOOCTBYIOIIUX IMO3UTHBHOMY BOCIPHATHIO yUalTUMHUCS TPeOOBaHMUI U MPOCHO
YUUTENs, IPUBJICUCHUIO UX BHUMaHUS K 00Cy»KJaeMOW Ha ypoke MH(OpMaluwy,
aKTUBHU3AIMH UX TI03HABATEIHHON JEATEIIEHOCTH.
I/I3yquHe MaTCpHaJIOB O HAYUYHBIX OTKPBITHAX, JIMYHOCTHBIX KaUCCTBAX U

3aCiIyrax y4eHbIX pOCCHICKUX U 3apyOeKHbIX

Hroro no pazneny 3
Paznen 1. YriieBoaopoabl M UX NPUPOAHBbIE HCTOYHUKH
1.1 IIpenenbuble yIieBOOOPOAbI — AJIKAHBI 2
12 HenpenenbHble yrieBogopo/ibl: aJKEHbI, 6 |
aJIKaIUEHBbI, aJTKUHBI
1.3 ApomaTudeckue yrieBogopoabl 2
1.4 [IpupoiHbIE HICTOYHUKH YTJIEBOJIOPOJIOB U 3 |

ux nepepadoTka

BocnuraTtenbHBIN KOMIIOHEHT

BocnuTanyue TMYHOCTHBIX Ka4eCTB K TOTOBHOCTH M CITOCOOHOCTH K




CaMOCTOSITeNTbHON MHPOPMAIIMOHHO-TTI03HABATEIHHON JACSITEILHOCTH, BIaICHUE
HaBbIKaMU TOJyYeHUs] He00XoAUMON HHGOpPMaIIMU U3 CIOBapeil pa3HbIX TUIIOB,
yMEHHE OPUEHTUPOBATHCS B Pa3IMUHbIX UCTOYHUKAX MHPOPMAINH, KPUTHUECKH
OLICHUBATh U UHTEPIIPETUPOBATHh UH(DOPMALINIO, TOTYHAEMYIO U3 Pa3IMUHBIX
HMCTOYHUKOB

Hroro no pazneny 13
Pa3znen 2. Kuciopoa- a3orcoaep:xamme OpraHudecKue coeJMHEeHUs1 1 UX NPUPOAHbIe HCTOYHUKH
EnnHCTBO XMMUYECKOM OpraHu3aluu
2.1 KUBBIX OpraHu3MoB Ha 3emiie. CupThI. 3
denon
Anpaerunpl U KeToHbl. KapOoHOBBIE
2.2 KUCIOTHI. CioxHbIe 3Qupbl. JKupsl. 7
Mpna.
2.3 Yraesoapel. MoHOCaxapuabl. 2 1
2.4 Jucaxapuipl, moJiMcaxapuibl. 1
2.5 AMuHBI. AMUHOKHCIOTEL. benkn 1
26 Nnentudukarus opraHugaecKuX COCTHHCHUH 1 1
[IpakTnueckas padora Ne 1
KontposbHas padota o reme «Kucmopo-
2.7 a30TCoJIepkKaIME OPraHNYECKHE 1 1
COCIMHEHUS U UX MPUPOIHBIE HICTOUHUKI

BocnurateabHbI KOMIIOHEHT

@dopMupOBaHUE Yy y4allluXcs HaBBIKOB TPAMOTHOI'O M 0€30MacHOr0 00palleHus ¢
BEIIECTBAMH, HEOOXOAUMBIMU B IIOBCEIHEBHON ’KHM3HH: 3HAKOMCTBO C
uHpopManuel o BelecTBax ObITOBOW XMMUH, OIIBITAX C HUMU;

— BKJIFOUEHHE B COJIEpKaHUE YPOKOB HH(POPMALIUHU O Pa3BUTUN XUMHUUECKOU
HayKH{ B HAlllEd CTpaHe, pOJIM XUMHUUYECKOU ITPOMBILIIECHHOCTH




— JIEMOHCTpAIUs BA)KHOCTH XMMHUECKUX 3HaHUI B BbIOOpE mpodeccun,
CBSI3aHHOU C XMMMEH, U PACKPBITUE NIEPCIIEKTUB JAHHOTO BBIOOpA.

Nroro no pazgeny 16
Pa3nes 3. MlcKkyccTBEHHBIE U CUHTETHUECKUE MTOJIMMEPDI
3.1 [Tmactmaccel. Kayuyku. Boinokna 2

BocnurarensbHblii KOMIIOHEHT

®opmMupoBaTh Y 00YHaIOIUXCsl CIOCOOHOCTh BHJIETh CYIIHOCTh KOJIOTMYECKUX
pobJIeM U COCOOBI UX PELICHUs: O MPEEIFHO JOMYCTUMON KOHIIEHTPALIH
OTaCHBIX BEIIECTB; 00 MCTOUHUKAX 3arpsA3HEHUI U Mepax Mo 00eCTIeYCHHIO
9KOJIOTUYECKOI 0€30MacHOCTH.

Nroro no pazgeny
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11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM Bcero (ungposBbie)
Ne i/l KoHnTpoJabHbIe IpakTuyeckue
NPOrpamMmbl o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazgen 1. Teopernueckue 0CHOBbI XUMUM
BBOaHBIN HHCTPYKTaX 110 TEXHUKE 3
6e3omacHoct. CTpOCHHE aTOMOB.
11 [Tepuonuueckuii 3aKOH 1
) IMeproanyeckas cucreMa
XUMHUYECKHX dj1eMeHToB 1. 1.
Menpgeneena
12 Crtpoenue BeniecTsna. 4
) Muoroo0pasue BelecTs
1.3 XUMHYECKUE PEAKLIUN 6 1 1

BocnurateabHbI KOMIIOHEHT

BocnuTaHnye THYHOCTHBIX Ka4eCTB K TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSTEIbHOM

MH(OPMAaLIMOHHO-TI03HABATENbHOM 1€ATEIbHOCTH, BlIaJIeHHEe HaBbIKaMHU MOJTy4eHUs
HeoOxoauMoi nHpopMaLuK U3 cIoBapel pa3HbIX TUIIOB, YMEHUE OPUEHTUPOBATHCS B

Pa3IUYHBIX UCTOYHUKAX UH(OPMAIMH, KPUTUIECKU OLIEHUBATh U MHTEPIPETUPOBATH

nH(OPMAIIHIO, TIOTYYAEMYIO U3 Pa3INYHBIX UCTOYHUKOB.

Nroro no pazgeny

13

Pa3nea 2. Heoprannyeckasi Xumust

2.1 Merainbl 6 1
2.2 Hemeraminl 9 1 1
)3 CBs3b HEOPTraHUYECKUX U 2

OpPraHN4Y€CKUX BCIICCTB




BocnurarensHblii KOMIIOHEHT

YcTraHoBIIeHHE MEXKIIPEIMETHBIX CBSA3EH XUMUH C APYTUMH HayKaMu: OHOJIoTueid,
HcTopuei, reorpadueii, MaTeMaTukoi. M3ydeHne MatepraaoB O HAyYHBIX OTKPBITHSX,
JUYHOCTHBIX Ka4eCTBAX M 3aClyrax y4eHbIX. BOCIMTBIBATE yMEHHME PACKPBIBATh CYIIHOCTD
9KOJIOTUYECKUX NTPOOJIEM U HAXOAUTh CIIOCOOBI UX PEIIEHUS

Nroro no pazgeny

17

Pa3zgen 3. XumMus u :Ku3HbL

3.1 XUMUS U )KA3HD

4

BocnurarensbHblii KOMIIOHEHT

YcTaHoBIIeHHE MEXIIPEIMETHBIX CBS3EH XUMUH C APYTUMH HayKaMu: OHOJIOTHeid,
HcTopuei, reorpadueii, MaTeMaTukoi. M3ydeHne MatepraaoB O HAyYHBIX OTKPBITHSX,
JUYHOCTHBIX Ka4eCTBAX M 3aClIyrax y4eHbIX. BOCIMTBIBATE yMEHNE PACKPBIBATh CYIIHOCTD
9KOJIOTUYECKUX NTPOOJIEM U HAXOAUTh CIIOCOOBI UX PEIIEHUS

Nroro no pazgeny 4
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoimnuecTBo yacoB
I DJIeKTPOHHBIE
aKTH4YeCKue
Ne P Hara uugposbie
Tema ypoka Kontpoabnbsie  paborsi (1)/
n/n Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIE
padoThbI Jlabopamopuwie
pecypcsl
onbvitmul (1)
BBOaHBIN HHCTPYKTaX 110 TEXHUKE
1 6e3onacHocTH. [Ipeqmer oprannyeckomn 1 Chepym
XUMHH, €€ BOSHUKHOBEHHE, Pa3BUTHE U HNudoypox
3HaYEHUE
Teopust cTpoeHUsI OpraHUuYECKUX
coenunenniit A. M. bytneposa, eé Co
epyMm
2 OCHOBHBIE ITOJIOKEHUS 1 1 Py
Nudoypox
JI/o Nel «Onpenenenune 31eMEHTapHOTO
COCTaBa OPraHUYECKUX COCTUHEHUID)
[Ipencrasnenue o kaaccuukanuu
opraHuyeckux BeuiecTB. Homenknarypa
3 (cucTemaTuveckas) ¥ TpPUBUAIBHBIC 1 1 Chepym
Ha3BaHMs OPraHUYECKUX BEIIECTB HNudoypox
Bxomnast koHTposbHAs paboTa 3a Kypc 9
KJlacca
AJIKaHBI: COCTaB U CTPOCHUE,
FOMOJIOTHYECKUH psill. MeTaH u 3TaH — Co
. epyMm
4 MPOCTEUIIINE MPEACTABUTENN AJIKAHOB 1 1 24
Nudoypox

JI/0 Ne 2 «M3rotoBieHne Mojelield MOJICKYT

YTJIEBOJIOPOIOBY




Cdepym

5 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA
Nudoypox
OTHIIEH U IPONHIIEH — IPOCTEHIIINe
6 MPECTaBUTENN AIIKEHOB Coepym
Jl/o Ne 3 «OOHapy>xeHue HenpeaenbHbIX Hnudoypoxk
COEIMHEHUH B XKHUJIKUX HEPTEIPOTYyKTaX»
[Tpaktrueckas padota Ne 1. «Ilomydenue Chepym
! STUJICHA U U3YYEHUE €TI0 CBOMCTBY HNudoypox
2 Ankanuensl. Kayuyku. [lonyyenue Chepym
CUHTETHYECKOTO KayuyKa 1 PE3UHbI HNudoypox
ANKUHBI. ALIETUJIEH — MPOCTEUIINA
9 MPEJCTaBUTEINb ATIKMHOB Coepym
JI/0 Ne 4 «IlonydeHnue u cBOWCTBa Nudoypox
areTUIeHa
10 Brluncnenus o ypaBHEHHUIO XUMUYECKOU Coepym
peakuuu Hndoypoxk
1 Apensl: 6eH3011 1 TOJTyoJ. TOKCHYHOCTD Chepym
apeHOB Nudoypox
12 I'enernueckas cBsA3b yIiIEBOAOPOIOB, Coepym
MPUHAIISKANIUX K Pa3IMYHbIM KilaccaM HNudoypox
IIpupoaHbIE HICTOYHUKH YIJIEBOAOPOIOB:
MPUPOJIHBIN ra3 u HOHyTHI:.I"e He(TAHBIC Cdepym
13 rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu Vindoypok
JI/o Ne 5 «O3HaKOMIIEHHE C KOJUIEKIIUEN
«Hed T 1 IpoIyKTHI €€ mepepaboTKm»
14 KonTpomnpHas pabora mo pazaeny Chepym
«YTIeBoA0pOAbI» Hndoypoxk
15 EnnHCTBO XMMUYECKOI OpraHu3alumu Chepym




KUBBIX OPraHu3MoB Ha 3emiie. CIUpTHI:
METAHOJI ¥ 3TAHO.
JI/0 Ne 6 «CBoMCTBa 3TUIIOBOTO CITHPTa»

HNudoypox

MHoroaToMHBIE CIIUPTHI: STUJICHIJIMKOJIb U

Chepym
16 TIMLEPUH I/I(b (bpy
H(OYpOK
Jl/o Ne 7 «CBoiicTBa rauiepuHa» P
17 deHoII: CTPOCHHE MOJIEKYJIBI, (PU3UIECKHE Chepym
1 XMMHYECKHE CBOMCTBA, IPUMEHECHUE HNudoypox
Anbaeruapl ¥ KeTOHbI: popMallbIerul U
JIeTH L hopmaibaeruz Cbepyn
18 areTanbaerug. AneTrod
. Nudoypox
JI/o Ne 8 «CBoticTBa hopmanbaerumar»
OnHOOCHOBHBIE IIPE/IebHBIE KApOOHOBBIE
Coepym
19 KHUCJIOTBI: MypaBbUHAs U YKCYCHAsI
. . Nudoypox
JI/o Ne 9 «CBoiicTBa yKCYCHOM KHCITOTBDY
20 [TpakTuyeckas padora Ne 2. «CBoiicTBa Coepym
pacTBOpa YKCYCHOM KUCIOTBD» HNudoypox
CreapuHOBas U OJIEMHOBASI KMCIIOTHI, KaK
Cepym
21 MIPEACTABUTENH BBICIIUX KapOOHOBBIX
HNudoypox
KHCIIOT
Crnosxuble 3(hUpbl KaK MPOU3BOJIHBIE
” KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX Chepym
a¢pupos HNudoypox
XKupsl: runponan3, npuMeHeHue,
3 Ouosornyeckasi pojb KHUPOB Chepym
JI/0 Ne 10 «CBoiicTBa )XKHPOB» HNudoypox
24 Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX Chepym




KHCJIOT, HX MOIOIIIEE JEeHCTBIE
JI/o Ne 11 «CpaBHeHUE CBOMCTB pacCTBOPOB
MbLJIa ¥ CTUPAIBHOTO TIOPOILIKA»

HNudoypox

VYrneBoasl. Monocaxapuel. Cocras,

’5 knaccuukanus. Baxueiimume Coepym
MIPEICTAaBUTENH: TIIF0K03a, PpyKTO3a. HNudoypox
JI/o Ne 12 «CBoiicTBa IIIIOKO3bD»
Hucaxapuasl u noiaucaxapuasl. Caxaposa.
2% Kpaxman u nemntono3a kak IpupoHbIe Coepym
MIOJINMEPBI Hndoypoxk
JI/o Ne 13 «CBoiicTBa Kpaxmana
KonTponbHas pabora no pasaeny
Coepym
27 «Kucnopoacoaep:xaiiye opraHu4ecKue
HNudoypox
COCJIMHECHU S
Chepym
28 AMWHBI: METHJIAMUH U aHUJIUH Pepy
Nudoypox
AMUHOKHCTIOTHI KaK aMpOTEepHBIC
borep Coepym
29 OpraHN4YeCKHUE COCTMHEHUS, NX
Nudoypox
Ouosoruueckoe 3HadeHue. benku.
benku kak npupoHbIe
PP Coepym
30 BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUSI Vs
. H(poypok
JI/o Ne 14 «CsotiicTBa OETKOBY» P
Chepym
31 HyxienHoBble KUCITOTBI. DEPMEHTBI. depy
HNudoypox
Chepym
32 BuTtamuHbl, rOpMOHBI, JIEKAPCTBA. $epy
Nudoypox
13 HckyccTBeHHBIC TTOTUMEPHI Coepym

HNudoypox




34 CuHTeTH4ECKHE OPraHN4YeCKHE COEINHEHUS

Chepym
Nudoypox

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

BBOHBIN HHCTPYKTaX MO TEXHUKE
0€301MacHOCTH.
OcHOBHbIE CBEICHUSI O CTPOEHUHU aToMa

[Tepuonuueckuii 3akoH u [lepnoanueckas
chcTeMa XuMHU4Yeckux aneMeHToB J]. H.
MenpeneeBa, ux CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHSI aTOMOB

Bxonnas konTponbHas pabota 3a kype 10
KJ1acca.

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKHX AIEMEHTOB U UX COCIMHEHHI 110
rpyIIaM U nepuoaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumuueckux anementoB .. MeHneneesa B
Pa3BUTHUU HAYKH.

Crtpoenue BelecTBa. XMMUYECKas CBA3b, €€
BH/JIbI; MEXaHU3MBI 00pa30BaHUS
KOBAJICHTHOU CBsA3U. Bonoponnas cBsi3b

BanenTHOCTh. DIEKTPOOTPUIIATETBHOCTD.
Crenennb okucieHus. Bemntectsa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHHUS

IlousTue o AUCIICPCHBIX CUCTEMAX.




WctruHHbBIE U KOMIOUIHBIE PACTBOPHI.
MaccoBas 10114 BelllecTBa B pacTBOpe

Krnaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYECKUX coenHeHni. ['eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIUYHBIX
KJIaCCOB

Kiaccudukamnus XuMruaeckux peakiuii B
HEOPraHUYECKON U OPraHU4EeCKON XUMUH.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPALICHUS YJHEPTUU TTPU
XUMUYECKUX PEAKIUAX

CxkopocTts peakiiuu. OOpaTUMbIC PEaKIIHH.
XUMHUYECKOE PAaBHOBECUE

10

[TpakTrueckas padota Ne 1. «Bnusiaue
pa3auyYHbIX ()aKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIuu»

11

QHGKTpO.HI/ITI/I‘IeCKaSI Jucconuanus. Iloustue
0 BoJIopoHOM Tokazarene (pH) pactBopa.
Peakiiuu nonHoro oomeHna. ['maponm3
OpPraHMYECKUX U HEOPTraHMUECKUX BEIIECTB

12

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC
peakmuu. [lonsTie 06 snexTponuse
pacIuIaBOB M pacTBOPOB COJIEH

13

KonrponsHas pabota no pasaeny
«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHUN)»

14

Mertaiubl, ux noyioxkenue B [lepuoguueckoit
cHCTEeMe XUMHU4YecKkux aneMeHToB J]. U.
MeHeneeBa 1 0COOEHHOCTH CTPOSHUS




aToMoB. OOmMe Gpu3ndecKue CBOWCTBa
METaJJIOB

15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH PAJT
HaIpsHKEHUN METaJUIOB

16

XUMHYeCcKHe CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPUH, Kaaui, Kaabllui, MarHui,
QTIOMUHHN) U UX COCTMHEHUN

17

XHUMUYECKUE CBOMCTBA XPOMa, MEIU U UX
COCTUHEHUN

18

XHUMHUECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COCTMHECHUN

19

[TpakTrueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeEME
«Metamiby"

20

Hemeramiel, BX HOJIOKEHHE B
[Tepuoauueckoil cucreMe XUMUYECKUX
anemenToB /1. . MenaeneeBa u
O0COOEHHOCTH CTPOEHHUS aTOMOB

21

PuU3NYECKUE CBOKMCTBA HEMETAILJIIOB.
AnoTponus HeMeTauIoB (Ha puMepe
KHCJIOpOJia, cepbl, hocdopa u yrieposia)

22

XHUMHYECKHE CBOMCTBA FAJIOTEHOB, CEPBI U UX
COECIMHEHUN

23

XUMHYECKHE CBOMCTBA a30Ta, hocdhopa u ux
COEAMHEHHI

24

XHWMUYECKUE CBOMCTBA yIIIEpOa, KPEMHUS U
UX COEOUHEHUN

25

IIpuMeHeHre Ba)KHEUIINX HEMETAUIOB U UX




COE€IUHEHUN

O06001IeHre U cUCTEMaTU3aLMs 3HAHUI 110
TeMe «Hemeramisly. Berauciaenus no

26 YpaBHEHUSAM XUMHUUYECKUX PEakluil u !
TEPMOXUMHUYECKUE PACUETHI
[Tpaktrueckas padota Ne 3. «Pemenne

27 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME 1
"HemeTamnl"»

)3 KontponbHas padoTa mo temam «MeTauiby |
n «Hemerammsn

29 Heoprannueckue u opraHm4eckue KUCIOTHI. )
Heopranunueckue 1 oprannueckue OCHOBAHUS
AMdoTepHbIE HEOPTaHUYECKUE U

30 opraHu4eckue coeiMHeHus. [ 'eneTnueckas )
CBSI3b HEOPTraHWYECKUX U OPraHUYECKUX
BCIIECTB
Ponp xuMuu B 00eCriedeHHN YKOJIOTMYECKO,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTUU MEAUIIUHBI
[Ipeacrasnenus: 06 0OMUX HAYIHBIX

32 MPUHIIMIIAX TPOMBIILICHHOTO TOJTYYEHUS 1
Ba)KHEHIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPHATIOB 1

34 XHUMUA U 3J0pPOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 11 xknacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHMYEHHON

OTBETCTBEHHOCTHIO «J[PODAY»; AkinonepHoe odiecTBo «M3aaTenbcTBO

((HpOCBCHICHI/IC»

Xumus, 10 knace/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHUYEHHOM

0TBETCTBEHHOCTHIO «/IPODAY; AkironepHoe odmiecTBo «M3aarenscTBo

«IIpocsemenne»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

l.

M.IO TI'opkoBenko «Iloypounsie pa3paboTK MO XUMUKY (B IIOMOIIIb
mkosnbHOMY yuntento) 10 kimace, M., "Bako" 2019

M.IO IN'opkosenko «Iloypodnsie pa3pabOTKH O XUMUNY (B IIOMOIIIH
mKosbHOMY yuutento) 11 kmace, M., "Bako" 2018

B.I'. lenncoBa «Xumus 11s npenoaasarene. [loypodHble niassl no
yueonuky O.C.I'abpuensna» 10, 11 xnacc, Bonrorpan, U3a. "Yuutens", 2010
®.I". ®enpaman, ['.E. Pymsutuc «OcHoBsl 0611e#t xumun 11 kinace» [IpoOHoe

ydyebHoe nmocobue 11 kmacc M., "[Ipoceemenue” 1989

. H.II. Tpoeryboa «KoHTpOJbHO-U3MEPUTENbHBIE MaTepuaiby Xumus 8-11 (k

yuebnuky O.C. ['abpuensna) M., "Bako" 2010
M.A. Ps6os, E.}O Hesckas «Tectsl mo xumun» K yuebnuky O.C.

["abpuensna. 11 xnacc. bazoBerit yposenb M., «9x3amen» 2010



7. M.A. Ps60B «COOpHUK 3a/1a4, YIPAKHEHUH U TECTOB 110 XUMUN» K yueOHUKyY

I'.E. Pym3utuca, ®@.I'. ®enpamana «Xumusg 10 kinace» M., «9k3amen» 2013

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET

but6mmoreka LIOK https://m.edsoo.ru/00adbac6

Cepym

Nudoypok


https://m.edsoo.ru/00adbac6




