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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 MPOrpaMMbl CpeHero o0OIero oOpa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B  DeaepalbHOM  TOCYyAapCTBEHHOM
obpazoBarenbHoM cTaHgapte COO, c¢ yu€tom KoHuenmuu mnpenoaBaHus
y4eOHOro mpeaMera «XUMHsS» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOMUX OCHOBHBIE 00pa3oBaTelIbHBICE MPOTPAMMBI, U
OCHOBHBIX TMoNoXkeHUuM «Crpareruu pa3BUTHs BocnuTaHusi B Poccuiickoi
@epnepanuu Ha nepuoj 10 2025 ronma» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0B K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt cTtparerun oOy4eHHsl, BOCIIUTAHUS U Pa3BUTHS 00yYaIOUIUXCs CPECTBAMU
y4yebHoro npeameta «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHuentyainbHbeie TosiokeHuss ®I'OC COO o B3auMoOOYCIIOBIEHHOCTH IICJIEH,
CONIepKaHUs, PE3yJbTaTOB OOydYeHHWS M TPEOOBAaHWUN K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XUMHYECKOE o0Opa3oBaHnue, MoJIy4aemMoe BBIITY CKHUKAMHU
00111e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCA HEOThEMJIEMOM YacThlo HX
oOpazoBanHocTd. OHO CIYXKHUT 3aBepLIAIONIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIIHX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHs. OTH LIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBBI0 WM TPUPOTHON cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
o0ydJaronmxcsi Ha YpOBHE CPEHEro OOIero oopa3oBaHUs CPeACTBAMHU y4eOHOTO
npeaMeTa «XHUMHsD, COJAEpNKAHUE UM TOCTPOCHHE KOTOPOTO OIpEACIeHbl B
nporpaMMme IO XUMHUU € Y4€TOM chenuduKd HayKu XUMUU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBl U B MATEPUAIbHOM >KM3HU OOIIECTBa, a TaKXKe C y4ETOM
o0mux T1ened W TPHUHIMIOB, XapaKTEPU3YIONUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero ooIero oopaszoBanus B Poccuiickoii deneparnm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyr poJib B
COBPEMEHHOM LMBHWJIM3AIMHU, B CO3JJaHUM HOBOWM 0a3bl MaTepUanbHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OOPMHPOBAHUE PAITMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE L[EJIOCTHOTO MPEJCTaBICHUS 00 OKPY’KAIOLIEM MHUpPE KaK O €IMHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHPYETCS B XMMUW HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOT'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTSIMU IPUMEHEHUSI.



TecHO B3aMMOJEWCTBYS C APYIMMH €CTECTBEHHBIMU HAayKaMH, XUMHS cTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIBTYpPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOIO
Tpyda M KHU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XUMHA KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWH HalpaBlieHA HAa pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTUSL YEJIOBEUECTBA — CBHIPbEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPaHbI 3J0POBbSI.

B cooTtBercTBUM € OOmMMM LENSMHA W MPUHIMIIAMH CPEAHETO OOIIETOo
obOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3YYEHUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha OOILEKYJIbTYPHYIO MOJIrOTOBKY
oOyyaroumxcsi, HEOOXOJIMMYI0 MM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
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 HEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZepXKaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHWI MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUCHHUEM 3HAHUW W3 OONICH XUMUM) U
OopraHndeckon xumuu. GopmMupoBaHNE NAHHOW CHCTEMBI 3HAHUM IPU U3YUYEHUU
npeaMeTa oO€cleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIECTB 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 HW3Y4YEHUI0 Y4yeOHOro wmarepuaia u 0OyCJIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpeleNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHM BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBlIeHU o cTpoeHuu BemiecTB. CBeneHHss 00 U3y4yaeMbIX B Kypce
BEIECTBAX JAIOTCSA B PA3BUTUU — OT YIJIIEBOAOPOJIOB JO CIOXKHBIX OMOJOTUYECKU
AKTUBHBIX COCIUHEHWN. B Kypce OpraHM4eckol XWMHUU TNOJYYarOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAITMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUECKOU PEAKIIUH.

[Ton HOBBIM yriom 3peHusi B mnpeamere «Xumus» 0a30BOro YpOBHS
paccMaTpWBaeTCs M3YUYCHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuan u (AaKTOJIOTHMUECKHE CBEICHHS O BEIIEeCTBaX U
XUMUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» O00yYarouuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



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

Envnas cucrema 3HaHMM O BAXXKHEWINHMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKKE O XUMHUECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsercss B Kypcax 10 m 11 kimaccoB
IIEMEHTAMHU COJEP)KAHMS, HMEIOIMIMMHU KYJIBTYPOJOTHUYECKH W IMPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
IPYTUMHU HayKaMH, PAcCKpbIBAIOT €€ pOJib B IIO03HABATEIbHOM MU IIPAKTUYECKOMN
NEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKHUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(OPMALUIO U
OpPUMEHATh €€ JUId TONOJIHEHUS 3HAHUM, pEelIeHUs WHTEUIEKTYalbHbIX U
AKCNEPUMEHTAIIbHBIX UCCIEA0BAaTENIbCKUX 3a7a4. B 1enom coaepkanue ydyeOHOro
npeaMera  «XUMHsD»»  JAHHOTO  YPOBHS ~ M3Y4YEHMSI OpPUEHTHMPOBAHO  Ha
dopMupoBaHUE y 0O0YyYaromMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsI MOHUMAaHUS
¢unocopckux uued, Takux Kak: MaTepualbHOE €AMHCTBO HEOPraHUYECKOro M
OpraHUYECKOTO0 MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTb MPUPOJHBIX SIBICHUH MYTEM OKCIEPUMEHTA U
pelIeHUs TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUECKUMHU
PEINOChUIKAMHU, OCO3HAHHE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpodiieM, a
TaKKe MpoOJieM cOepexeHus: IHEPrETUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIOB.

B nmnane pemeHus 3agad  BOCIHUTAHMS, PA3BUTUS W COLMAIM3ALUU
0o0y4Jamuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K OMNPEICIICHUIO
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBalOT  (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4Y€OHBIX JEHCTBUN, HUMEIOIUX ©0a30BO€ 3HAYEHUE MJiA
pPa3IMYHBIX BHUAOB JACATENBHOCTU: pEIICHUS NpoOsieM, TOHUCKAa, aHaau3a M
00paboTKku nHpopMaLUK, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUYECKON
U HCCIIEJOBATENbCKON JEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B NMO3HAHWUU
XUMHH.

B npaktuke npemnojgaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO OOIIETro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU ONPEAeIICHUN
COJICPKATEJIbHONM XAapaKTEPUCTUKU IEJIed HW3Yy4YEHUs IpeIMETa HaIlpaBJICHUEM
NEPBOCTENEHHONW 3HAYMMOCTU TPATUIIMOHHO NpHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTU COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH YE€JIOBEKa M KaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. C
METOAUYECKOM TOYKHM 3PEHHUS TAKOW IIOJAXOJ K OIPEACIICHUIO LEJIEU W3yYEHUS
IIPEAMETA SIBJISIETCS BIIOJIHE ONTPaBIAHHBIM.



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

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUW KAk  BaKHEHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKW, YCBOCHHE M IOHUMAHHE CYIIHOCTU JOCTYIHBIX
00001IeHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi MPUOOpETEeHUs
YMEHUH OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
UMEIOIIHUX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JEATEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBACHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBuUII
6e30macHOro 0OpaIIeHus ¢ BEIEeCTBAMH.

Hapsiny ¢ atuM, copepxarenbHasi XapaKTEepUCTHKA LEJIed U 3a/1ad U3yYeHUs
peaMeTa B IporpaMme Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMHU B CUCTEME CpenHero ooliero oopazoanus. CerogaHs B
OpernojlaBaHu  XUMUM B OOJIbIIEH  CTEMEeHH OTHAETCA  MPEANOYTEeHUE
IPAKTUYECKONM KOMIIOHEHTE COJep)KaHus OOydeHHUs, OPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIIMYCKHUKA 00I1€00pa30BaTEIbHON OpraHMu3aliy, BIAJCIOIIETO HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TI'PaMOTHOCTHIO, TO €CTh CIOCO0aMU U
YMEHUSMHU aKTUBHOTO MOJIYYEHHUs] 3HAHUN U NPUMEHEHUS UX B PEalbHOW >KU3HU
JUTSL pelIeHus TPaKTUYECKHUX 3a/1ay.

B cBA3M ¢ 3TMM npu H3y4yeHUH MpeaMeTa «XUMUsS» JOMUHHUPYIOLIEEe
3Ha4YeHHEe MPUOOPETAIOT TaKKe LENU U 3aauu, KakK:

ajanTamys 00y4arolMXCcsl K YCJIOBHUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHUE  MHTEIUIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY INPUHATHIO TPAMOTHBIX
PELICHUI B KOHKPETHBIX XKU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopmupoBaHue y OOyYaloOlIMXCS  KJIKOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETECHIIUI), HMMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [JISl Pa3IUYHBIX BHJIOB
JESITEIbHOCTH: pelIeHusl mpoljeM, oUCKa, aHalnu3a U 00paboTKku MH(pOpMAIH,
HEOOXOUMBIX Ui NPUOOPETEHHs] OMbITa JAEATEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TMIO3HAHMM XHWMHHM, a TaKXke g OUEHKHM C TO3ULUl
HKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHUX
MPOLIECCOB HAa OPTraHU3M YEJIOBEKA U MIPUPOIHYIO CPELY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPYECKUX
CHOCOOHOCTEHN 00yUaIOIUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU JIJIsl TIOMCKA U aHanu3a yu4eOHOW U
HAYYHO-TTOMYJISIPHON HHPOPMAITMH XUMHUIECKOTO COJICP)KAHUS;

(dbopMupOBaHUE U PA3BUTHE Y 00YUAIOIINXCS ACCOUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOJII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IJIAHUPOBAHUU U TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKON
HAIpPaBJICHHOCTH XUMHUHU, €€ BAXXHOM POJM B pEHICHUH TJI00ANbHBIX MpoOiieM
palMoOHAIBHOTO MPUPOIONOIB30BaHNUs, IOTIOHEHUS SHEPTeTUYECKIX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTO
OTHONICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
UCIIOJIb30BaHUs TMOJIYYCHHBIX 3HAHUH IS NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yueOnom mnane cpeaHero oo6imiero oOpa3oBaHUS MPEAMET «XUMUSD)
0a30BOT0 YpOBHS BXOAWT B COCTaB MPEAMETHOHN obnactu «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

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MAaTepHaATOB. Te€opus CTPOEHUS] OPraHUuYECKUX
coeaunenuit A. M. byTiepoBa, e€ ocHOBHBIE TTo10)keHHs. CTpyKTYypHBIE (hOPMYJIBI
OpPraHMYECKHUX BelIeCTB. [ oOMoJyorusi, wu30Mepus. XUMHUYECKas CBS3b B
OPraHMYECKUX COEAMHEHUSX — OJIMHAPHBIC U KPaTHBIC CBS3H.

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

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHIA:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OPraHMYeCKUX BEIIECTB W MarepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJICKYJl OpPTaHWYECKUX BEIIECTB, HAOIIOICHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OINBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yraesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKH psa. MeTraH M 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] W TOpPEHHUs), 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, TUIpaTallid, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJyYEHUE U TPUMEHEHHE.

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

AJKMHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUM psijl. AIIETHIICH
— MPOCTEHIIMIA TpPeICTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYECKHue W
XMMHUYECKUE CBOMCTBA (pEaKIuu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHMUS ), OJyYEHUE U IPUMEHEHHUE.

Apensl. berzon: coctaB, cTpoeHue, puU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MPUMEHEHHE. To1yon:
cocmae, cmpoeHue,  uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NOdyueHue u npumenerue. TOKCUYHOCTD



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

[IpuponHble MCTOYHMKH YIIEBONOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTaluTUYecKuil), mnuposm3. I[IpoayKTsi
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIH
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MpEBpaIleHU:
O3HAKOMJIEHME C O00pa3laMy IUIaCTMACC, KaydyyKOB H PE3HMHbI, KOJUIEKUIUU
«Heptp» u  «Yromap», MOAECIUPOBAHHWE  MOJIEKYJ  YII€BOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTyYEHHE 3TUJICHA

Y U3YUYEHHE €T0 CBOUCTB.

Pacuérnrbie 3agaun.

Bbluucienuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIIUHA MO W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB MIIA MTPOTYKTOB PEAKIIUH).

Kucaopoacoaep:kamnue opranndeckue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL.. MeETaHON U 3TaHOJ: CTPOEHUE,
buznueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), NpUMEHEHHE. BoJOpoJHbIE CBA3M MEXKIY
MOJIEKyJIaMU cUpTOB. [lelicTBUE MeTaHOJIa U ATaHOJIa HA OPraHK3M YeJIOBEKA.

MHoroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb M [JMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHasi peakllds Ha MHOI0aTOMHble cnupThbl). [lelicTBue Ha
opranu3M uesnoBeka. [[pumeHeHnne rauiepruaa U STUIICHTIIUKOJIS.

@deHo: CTPOCHHWE MOJEKYJbl, (HU3NYecKne ¢ XHUMHUYECKHE CBOWCTBA.
TokcuuHocTh Genona. [Ilpumenenue genona.

Anpnerunbl U kemouwvl. DopManbIaeruja, aleTalbJIeruja: CTPOCHHUE,
bu3nUecKkne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeJeNbHbIC KAapOOHOBBIE KHUCIOTHL. MypaBbpHHAs W
YKCyCHasl KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe U XMMUYECKHE CBOMCTBa (CBOICTBA,
oO1ue Uit Kjacca KUCIOT, peakius 3TepuduKanum), nojJydyeHue U NpUuMEHEHHUE.
CreapuHOBasi M OJICMHOBAsT KHUCIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIIIUX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICUCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['ngponus xxupos. [Ipumenenue xxupoB. buonoruyeckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yrAeBOAOB  (MOHO-, JH- ©
nosmcaxapuabl). [ r0k03a — mpocTelmii MOHOCaxapul: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbl, (U3UYECKHEe W XUMHUYECKHE CBOWCTBAa (B3aMMOJACWUCTBHE C
ruapokcugom Menu(Il), oxucieHue amMmmuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHUE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. OpyKTo3a Kak H30MEP IIIIOKO3BI.

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

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHIA:
poBeJcHNE, HAOJIOJEHUE U OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KaYE€CTBEHHBIE PEAKLMH OJHOATOMHBIX CIHUPTOB (OKHCIEHUE 3TaHOJA
okcupoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICUCTBUE TJIMIIEPUHA C
ruapokcuom meau(Il)), anprernnoB (OKMCIEHUE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u tumpoxcumom wmemu(Il), B3ammomeicTBHE Kpaxmalia ¢ HOIOM),
pOBEJICHUE NMPAKTUYECKON pabOThI: CBOIMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluucinenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WM MPOAYKTA PEAKLIHUH IO M3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MJIM MPOAYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4eckKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coequHeHus. Ousnueckue
U XUMUYECKHE CBOWMCTBA aMUHOKHUCIOT (Ha mpumMmepe rmiuHa). buonornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuapl.

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

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUs BELIECTB W MX MPEBPALLCHHI:
HAOJII0/ICHUE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYypauus OIKOB IpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OCIIKOB.

BbicokoMoJIeKyJISIDHBIE COeIMHEHUSI

OCHOBHBIE TOHSATUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEOUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSS MOJIEKYJSpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEAMHEHUN —
MOJINMEPHU3ALUS U MOJUKOHEHCALHS.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX M MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YUYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBIISICTCS 4Yepe3 HCIONh30BAaHME KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TOHATUN, TaK W MOHATUN, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OO11ue ecTeCTBEHHO-HAayUHbIE IOHATHUSA: SIBJICHUE, HAYUHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJlu3, CUHTE3, Kiaccu(uKaius, MepuoIuIHOCTb, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJICJIMPOBAHUE.

®dusuka: wmarepus, DOSHEprus, Macca, aroM, JJIEKTPOH, MOJIEKYIa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €JUHULIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPBHI,
dbepMeHTHI).

I'eorpadusi: MuHepanbl, TOPHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOIIUBO,
peCypeBl.

TexHonorus: MNHIIEBbIE MPOAYKTBI, OCHOBBI PAalLMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE H KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAsS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AIIEMEHTOB MEPBbIX YETHIPEX MEPUO0B. DNEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA U [lepnoanueckoi CUCTEMBI
xuMuueckux aneMeHToB Jl. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJOXHBIX BEIIECTB IO TpyNmnaM U MEpPHOJIaM.
3Ha4YeHue MEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BellecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKuentopHsiil). BomopoaHas cBs3b. BaneHTHOCTh. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U aHUOHBI.



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

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 1011 BEHIECTBA 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 XUMHYECKUX PEaAKIIHIX.

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

Dnextponutryeckas aucconuanus. CuiabHbIC U cliadbie d5ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHI:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMHUeckux 3yeMentoB Jl. 1.
MeHneneeBay, W3y4eHHE MOJIECTCH KPUCTAUIMYECKHX PEMIETOK, HAOIIOIeHUE U
OTMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3I0KEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aToOpa, OMPENEICHUE CPEALl PACTBOPOB BELIECTB
C TOMOUIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, pPEAKIUU HOHHOIO OOMEeHa),
IIPOBEJICHUE NIPAKTUYECKON paboThl «BnusHue paznuuHbIXx (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHMMHYECKHX pEaKUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETBI, PACUYETHI C MCIIOJIb30BAHUEM IOHATHUS «MacCOBas
JIOJISI BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  Ilomoxkenne HemerauioB B Ilepuoandeckoit  cucreme
xumuyeckux snemeHToB [[. M. MenzaeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA 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,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

[IprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. [lonoxxenne meramnos B llepuoandeckon CUCTEME XHMHYECKHUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JOYEK
aToMoB MeTayuioB. O0mue Qusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUH PsiJl HAPSKEHUH METaJIOB.

XHUMUYECKHE CBOMCTBA BaKHEUIMX METAUIOB (HATPHUM, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUN.

O6mume cnocoObl MoMydeHus: MeTauioB. [IpuMeHeHre MeTaioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHbBIE METO/bl HW3YyYE€HHS BEHIECTB M HX IPEBpAIICHUMN:
W3YUYCHHE KOJUICKIIMU «MeTallibl M CIUIaBbl», OOpPa3ll0B HEMETAJIOB, pElIeHUE
DKCIIEPUMEHTAIBHBIX 3a7a4, HAONIOJICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0UeH, KAYECTBEHHBIC PEaKIIMU Ha KATUOHBI METAJIIOB).

Pacuérurle 3amaun.

Pacuétel maccel BemecTBa uianM 00BEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OHO
13 BEILIECTB UMEECT MPUMECH.

XMMHS U KU3Hb

Ponp xumum B oOecriedeHHH SKOJIOTHYECKOM, SHEPTETHUECKOW W THINECBOU
06e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKIINM.

[IpencraBienuss 00 OOIMMX HAYYHBIX MPUHIUIIAX POMBIIUICHHOTO
MOJYy4YEHHUS Ba)KHEHIIIMX BEIIECTB.

UenoBek B MHpE BELIECTB M MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKLIHOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepuasbl JJis 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPTAHUYECKUE U MHUHEPAIIbHBIC
ynoOpeHus.

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

MexnpeaMeTHbIE CBS3U.

Peanuzanust  MeXnpeAMETHBIX  CBA3€d TMpU  U3YyYEHUM  OOmed
HEOPraHUYECKOM XMMHM B 11 Kilacce OCYILECTBIISIETCS Yepe3 MCIOIb30BAHUE KaK
OoOIX ©CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHITHH, SBIISIOIIMXCS
CUCTEMHBIMU ISl OTAECIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHSTHS: HAay4YHBIM (pakT, TMmores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccuukaius, IMepUOJUIHOCTh, HAOJIOICHHE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



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

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

['eorpadusi: MuUHEpaIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCHl.

TexHonorus: XuMuU4ecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AWCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINLICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaOB,
AIIEKTPOHHAS 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
00yJaIMMUCI TPOTpaMM  cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHBIM W TpeAMETHbIM). HayuHo-MeToau4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEIILHOCTHBIA MTOAXO.

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

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKON TpPaKJaHCKOM HUIAECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEEIEHUIO;

HaJIM4Khe MOTUBALIMK K O0YUEHHUIO;

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

TOTOBHOCTb M CIHOCOOHOCTh OOY4YaroOIIMXCSl PYKOBOACTBOBATHCS B CBOEH
NEeSATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIUMU IIEIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

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

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS MpeaMeTa «XUMHS) JIOCTUTAIOTCS B
€AUHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOT0 Tpa)KAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUSA, CIOCOOCTBYIONIUMHU  TIpoIleccaM
CaMOIIO3HAHUSA, CaMOpPA3BUTUSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJarImMXxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpaxaror
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
00ydJaronmxcs Mo peajn3ay 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
OTHOLIEHUH 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€ Pa3IM4YHbIX BUJIOB YUEOHOH 1€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 JOCTUKEHMSI 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 CUTYAIUIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU 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 ITIPUMEHEHUS ITPEAMETHBIX 3HAHUM 110 XHUMUHU;

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 JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTeH 00111eCcTBa;

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
IPUPOJTHON cpeie, YMEHHUs] MPOTHO3MPOBATH HEOIArONMpPHUSATHBIE SKOJIOTHUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U NPEIOTBPAILATD HUX;

HAJIM4MsI Pa3BUTOrO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYHI,
OIBITA NEATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHUKATUBHOM M COLHMAIBHOU
IPAaKTHKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOATH HJIEOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

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

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKH, OCO3HaHus €€ poilu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEIOCTHOTO
IPEJICTaBICHNUs 00 OKPYXAIOLUIEM MHUpPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOIHOTO PAaBHOBECHS,

yOeXKAEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUHM s COBPEMEHHOI
LIMBHJIM3AIlMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTM M BaXXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTEpUaAIbHON KYJIBTYPbI, PEILICHUHU II100aIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacCHOCTH, B Pa3BUTHUM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEIIHOTO TPyAa U OKOJOTMYECKH KOMGPOPTHOM IKU3HU KaXKJIOro 4YiEeHa
00I11eCTBa;

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



NoJlydyaeMble 3HAHUA I aHAIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa u
MPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHS JIeJaTh 00OCHOBAHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

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

UHTEpeca 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

NESTEIBbHOCTH.
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 CHelUpUKy METOIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHBIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIICI0BAaHUE, HAOIIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHC);

YHHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHEBIE), o0ecrneunBarome dbopmupoBanue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[UAIBHON KOMIIETEHLIUN 00y4YaroInXcs;
CIIOCOOHOCTH o0y4aromuxcs HCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHbIC y4YCOHBIC
JIEUCTBUS B IO3HABATEIIbHON U COMAIBHOU MIPAKTHUKE.

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

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSAIMM:

1) 6a30Bble JJOrHYecKue AeHCTBHS:

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

ONPENEATh LU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, 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;

BHIOMPATh OCHOBAaHUS W KPUTEPUH JJIs KIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYXXIeHUsS (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTHUBOPEYMS B paccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH 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 PEIIEHUH Y4YEeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3ajad,
IPUMEHSTh HAa3BaHHbIE MOJIEJIbHBIC MTPEICTABIICHUS VISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuit;

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
00001IeHNS ¥ BBIBOJIBI OTHOCUTEIHLHO JIOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNUSA,
COCTaBJISAITh 00OCHOBAHHBINA OTYET O MPOACIaHHOM 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/ICTaBIICHHUS, 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;

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX 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: MPUMEHATh MEXIpeAMeTHbIe ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBUATYPbI, 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 TPEIIIOKCHHON 3a/1a4H;

BBICTYNIATh C TPE3CHTAIMEH pe3yJbTAaTOB IMO3HABATEIHHOU ACSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIbHO I COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO0 MCCIIEJOBAHUIO CBOMCTB
M3Y4aeMBbIX BEIECTB, peaan3alui yI4eOHOTO MPOeKTa U (POPMYIUPOBATH BBHIBOJIBI
M0 pe3ysibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHMS TO3UIIMA B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHEHUSIMH.

OgyaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBIISATH CBOIO TO3HABATEIbHYIO
NeSATeIbHOCTh, Ompenelisis e€¢ Ienu W 3ajJadyd, KOHTPOJMPOBATH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHHA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajad, BbhIOMpaTh Hauboliee
3¢ PeKTUBHBIN CMOCO0 HMX pEIICHUS C YYETOM IOJYUYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CaMOOIICHKH.

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 (OPMUPOBAHWUU MBINUICHUS W  KyJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBFHOW TPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIIEHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/0POBBIO U MPUPOTHON
cpene;

BJIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTMOJIATalOIIME TOHATHS (XUMHUYECKHM DSJIEMEHT, aToM, O3JIEKTPOHHas
000J104Ka aTOMa, MOJIEKYJIa, BAJIECHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHasi dopmyna (pa3BEpHyTas M COKpaliéHHas), MOJIb, MOJSpHas
Macca, MOJIApHBIH 00BEM, YTIIEPOJHBIA CKeleT, (QyHKIMOHAIbHAs 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, CHMBOJHMYECKHHA S3bIK XUMHH; MHPOBO33PECHUYECKUE 3HAHUSA,
JeXalyue B OCHOBE MOHUMAaHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
SBJIEHUM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWMCTBAaX, COCTaBe, MOJIYYEHHUH U
0€30MacHOM HCIOJIb30BAaHWN Ba)XKHEWIINX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOH JEATeIbHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEPHbIC MPHU3HAKU TOHSITHUH,
YCTaHaBIIMBAaTh MX B3aUMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIINE MOHATUS IPU
OMMCAaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OPraHUUYECKIX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHUI HCMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY JUJIS
COCTaBJICHUSI MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
bopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUM XUMHUYECKUX PEAKIUH,
U3rOTAaBIMBATh MOJEIN MOJIEKYJ OPTraHMYECKHX 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 COCIUHEHMsI), JaBaTb WM Ha3BaHUS IIO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a Takxe NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYECKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATUJICHIJIMKOMb, TIHIEpUH, (eHod, (popmanbaerui, aleTalbIeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAs KUCJIOTa, CTEApUHOBAs KUCJIOTA, TIII0K03a,
bpyKTO3a, KpaxMal, LeJUII0JI03a, TIUIHIH);

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 pa3IUYHBIX
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, [eJUII0JI03a, aMUHOYKCYCHAsI KMCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PpEaKIHil ¢
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (hopmyIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHHUKHN YTIICBOJIOPOTHOTO
ChIpbsi  (He(pTh, NPUPOJHBIA 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, 00BbEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
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, MOICIIMPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHS PpEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BeElIeCTBAMH M HX
PUMEHEHUEM;

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

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HATPEBAaHUH, MIOyUYCHHE
TWJIEHA M W3yYE€HHUE €ro CBOWCTB, KAaYECTBEHHBIE PEAKIMH OPraHUuYECKHX
BEIIECTB, JeHaTypalusi OCJIKOB MpPU HArpeBaHHM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH U J1a0OpaTOPHBIM OOOPYJOBaHHMEM, WIPEICTABIATH PE3yJbTaThl
XUMHUYECKOTO SKCIIepUMEHTa B (OpMe 3alucH 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
OMAacHOCTh BO3JICUCTBHUS HAa >KUBBIE OPraHU3MBbI OIPEACIIEHHBIX OPraHUYECKHUX
BEIECTB, MoHUMasi cMbica nokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUS W TPEIOTBPAIICHUS WX BPEAHOTO BO3ACHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUIsi 00ydYaroumxcsi ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHMUSI OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAaHUS 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, €€
(GyHKIMOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl peLIeHUs TPAKTUYECKHUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArallIue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJia, MOJIb, MOJIAPHBIA 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
AIIEKTPOJIMTHYECKON aucconManuu, nepuoguueckun 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpaIleHUs] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUN $3BIK XHUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIKALIME B OCHOBE MOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XMUMHUYECKHX SIBICHUN, (PAaKTOJOTUYECKUE CBEIECHUS O CBOMCTBaX,
coCTaBe, MOJIyYeHUH U 0€30MaCHOM MCIOJb30BaHUU BAKHEHIIIMX HEOPTaHUYECKHUX
BEILECTB B OBITY U IPAKTUYECKOH 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 CUMBOJMKY IS
cocTaBieHuss (HOpMyJ BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cucrteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, raméHas
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 (KOBaJIEHTHAs, MOHHAs, METaJUIMYECKasi, BOJOPOJIHAsA) B COCIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJISpHAasi,
MOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOPaX HEOPraHUYECKHUX
COCTUHCHM;

c(hOpMUPOBAHHOCTh yMEHUI yCTaHaBJIUBATh NPUHAJJIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO MX COCTaBy K OMNpeAeNEHHOMY 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 lleppoanyeckon CUCTEMbI XUMUYECKUX 31eMeHTOB JI. U.
Menaeneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIAATh CYLIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOPraHUYEeCKUMHU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEaKLIU;

c(hOpMUPOBAHHOCTh YMEHHUS KIIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH T10
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 COKPAIIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, yUHUThIBas
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 HEOPTaHUUYECKHUX
BEIIECTB;

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

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakiuu OT pa3auYHbIX (PaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOT0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTeus (npunuui Jle latense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKaliue B OCHOBE MPOMBINIJICHHOTO MOJyYeHHs CEpHOM KHUCIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAyUYHBIX NPUHIMIAX U
HKOJIOTHYECKUX MPOOIEeMax XUMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHUCICHHS C HCIIOJIb30BAHUEM
MOHSITUS «MaccoBas JOJisl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUHN Ta30B
IpU XUMHUYECKHX PEaKIUAX, MACChl BEIIECTBA UM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOLIUMX B peaKlUu
BEILECTB, TEIJIOBOro 3¢ @dexra peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLECHUS U COXPAaHEHUS SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHHUM COOMIOATH MpaBUIIa MOIb30BAHUS XUMUYECKON
MOCy/IoOl U J1TabOpaTOpHBIM OOOpPYJOBAaHHEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKLUMSIMHU MO BBINOJIHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
IKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
OMpeNeJIeHUE Cpellbl PAacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHMKATOPA, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peakluu Ha cyibdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHUE SKCHEPUMEHTANbHBIX 3aJad IO
TeMaMm «MeTaiey U «HeMeramipl»y) B COOTBETCTBHHM C TPAaBUJIAMH TEXHUKH
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U J1JA00paTOPHBIM 000pYyI0BaHUEM,
NPEACTABIATh PE3YJNbTaThl XHWMHYECKOTO JKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIONIUX peaKnuii U (HOpMYJIUPOBATh BBHIBOJLI HAa OCHOBE
ITUX PE3YIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIU3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJIYy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelICTBa MacCOBOMU
KOMMYHUKaluu, MHTepHET 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 BO3JICHCTBUS HA KUBbIE OPraHU3Mbl ONPEACIIEHHBIX BELIECTB, IOHUMAs
cmbicn mokazatens [1JIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIICHUS U
MpEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00y9aronumXxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHSATh 3HAHMS OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUI;

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

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Ne i/m Kontponbnbsie  IlpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Pazgen 1. Teoperuyeckue 0CHOBBI OPraHUYECKOM XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3znea 2. YrieBoaopoasbl
2.1 IIpenenbuble yriaeBogOpOABI — aJIKaHbI 2
5 HenpenenbHble yrieBogopo/ibl: aJKeHbI, 6 |
aJIKa/INeHbI, aJIKUHBI
2.3 ApomaTudecKkue yrieBog0pOIbl 2
54 [IpupoaHbIe HCTOYHUKH YTIIEBOJIOPOIOB U 3 |
UX mepepadoTka
Nroro no pazgeny 13
Paznen 3. Kuciopoacoaep:xkaniue oprannyecKue coeTUHEeHNs
3.1 Cruptel. ®enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CroxHble 3¢upbl
3.3 VYrieBoanl 3 2




Hroro no pazneny

13

Pasznen 4. A3oTcoaepxaniue OpranHnyecKkue coeuHeHust

4.1 AmuHbl. AMUHOKHUCIOTHI. benku 3
Nroro no pazgeny 3
Paspnen 5. BeicOKOMOJIEKY IS PHBIE COCAUHEHUSA

5.1 [Tmactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoabusie IlpakTuyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u Ilepuonnueckas cucteMa XMUMUYECKUX 3
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BemniectBa. MHOrooOpasue 4
' BEILIECTB
1.3 XUMUYECKUE PEaKINU 6 1 1
Hroro no pazneny 13
Paznen 2. Heoprannueckasi XumMusi
2.1 MerTamisl 1
2.2 Hewmeramisr 1 1
)3 CBsi3b HEOPraHMYECKUX U OPTaHUUYECKUX )
' BEILIECTB
Nroro no pazgeny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuMUs 1 )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 2 3




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanyecTBO yacoB
Ne
Kontpoar 1PAK  Jlara DJ1eKTPOHHbIE U (POBLIE 00pa3oBaTeIbHbIE
n/ Tema ypoka THYE
Bcecero HbIE H3Yy4YEeHH pecypchl
n 6 cKHe a
padoTbI pao
ThI

[IpenmeTt opraHnyecKoil XUMHUH,

e€ BOBHUKHOBEHHUE, PA3BUTHE U

3HAUYCHUE.

X.O. O3naxomnenue c obpasyamu

Op2aHUYecKux eeuecmas u

P “ https://www.yaklass.ru/p/himija/10-klass/osnovy-
Mamepuanamu Ha ux ocHoge, i o
0 organicheskoi-khimii-6490554/predmet-
MOOenuUposanue MoieKyi
P 4 1 organicheskoi-khimii-teoriia-khimicheskogo-
Op2aHUYeCKUX 8euecms, .. .
p6 5 “ stroeniia-organiches_-6447217/re-953b4eeb-71d7-

ravmodenue u ontcanie 4e80-b40c-5c481387ece8

0EeMOHCMPAYUOHHBLX ONBIMOE NO

npespaeHuIo OpeaHu4ecKux

seujecme npu Hazpesanuu

(nnaenenue, odbyenusanue u

2openue)

Teopust cTpoeHUsT OpTaHUYECKUX

coenuaennii A. M. bytneposa, eé . . .

yHIep https://foxford.ru/wiki/himiya/teoriya-stroeniya-
OCHOBHEIC ITOJIOXKCHHUS. . . L
organicheskih-soedineniy-a-m-
CtpykTypHBIE (POPMYIIBI 1

OpraHUYECKUX BELIECTB.
I'omouorus, uzomepus.
XuMH4eckas CBA3b B

butlerova?utm_referrer=https%3A%2F%2Fyandex.ru
%2F




OpPraHn4YCCKUX COCAUHCHUAX —
OAVHAPHBIC N KPATHBIC CBA3H.

IIpencrasnenue o
KJ1accu()UKALUU OPraHUYECKUX
BeuecTB. HoMenknarypa
(cucremaTudeckas) u
TPUBHAJIbHBIC Ha3BAHUS
OpPraHNYECKUX BEIIECTB

https://foxford.ru/wiki/himiya/osnovy-
nomenklatury-organicheskih-veschestv

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PSI.

X.D. modenuposanue monexyn
V211e86000p0008 U
2a102eHONPOU3BOOHBIX

https://foxford.ru/wiki/himiya/alkany-
gomologicheskij-ryad-stroenie-nomenklatura-
izomeriya

Meran u 3TaH — npocTenlIre
IIPEICTaBUTENH AJIKAHOB,
¢busnveckre 1 XUMHUYECKHE
CBOMCTBa (peaKIy 3aMeIIeHUs U
TOpEHUs ), HAXOXKIEHUE B
MPUPOJIE, OTyUEHUE U
MIPUMEHEHHE.

https://foxford.ru/wiki/himiya/himicheskie-svoystva-
alkanov

AJIKEHBI: COCTaB U CTPOCHUE,
CBOMICTBA

https://foxford.ru/wiki/himiya/alkeni-
govologicheskii-ryad-stroenie-nomenklatura-
izomeria-fizicheskie-svoistva

DTWIEH U TPONUIEH —
IIPOCTEUILINE NTPEICTaBUTEIN
aJIKEHOB, (hr3nYecKue u
XMMHUYECKHE CBOMICTBA (peaKuu
TUIPUPOBaHUs, TaJJIOTEHUPOBAHUS,
TUApaTaliy, OKUCICHUS U

https://foxford.ru/wiki/himiya/himicheskie-svoystva-
alkenov




MOJMMEPHU3AIHH ), TIOJIyYEeHUE U
IIPUMCHECHHUE.

[TpakTuyeckas padora Ne 1.
«HonyquI/Ie 9TUJICHA U U3YYCHUC
€ro CBOMCTB»

https://rutube.ru/video/987deaf119f3967c83b4622
al3b5933c/

Ankanuensl. byranuen-1,3 u
MetunoyTtanuen-1,3. [Momyduenue
CUHTETUYECKOT0 KayuyKa 1
pEe3UHBI

/.: O3naxomnenue c oobpazyamu
nIACmMmMacc, Kay4ykoe u pe3utbl

https://foxford.ru/wiki/himiya/alkadieny

10

AJKHMHBI: COCTaB U OCOOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUN PAI.
AneTuieH — MpocTenIIni
MPEJCTaBUTENb AKHHOB, COCTAB,
cTpoeHue, pusnyeckue u
XMMHYECKHE CBOWCTBA (PEeaKUU
T'MJIPUPOBAHUS, FAJIOTEHUPOBAHUS,
TUApPATALN, TOPEHUS),
MIOJIyYeHHUE U IPUMEHEHHE.

https://foxford.ru/wiki/himiya/stroenie-
nomenklatura-i-izomeriya-alkinov

11

Brrunciienus no ypaBHeHHUIO
XUMUYECKON peakiuu (Macchl,
00bEMa, KOJTUYeCTBa UCXOTHOTO
BEIIIECTBA WM MIPOJIyKTa PEAKIIUH
10 U3BECTHBIM Macce, 00bEMY,
KOJMYCCTBY OAHOI'O U3 UCXOJHBIX
BELLECTB WJIU IIPOLYKTOB
peaKkium).

https://urok.1sept.ru/articles/623824

12

ApeHbI: OEH30J1 COCTaB, CTPOCHHUE,

https://foxford.ru/wiki/himiya/himicheskie-svoystva-




¢busnvecKkre 1 XUMHUYECKHE
CBOICTBA (peakiuu
raJJOT€HUPOBAHUS U HUTPOBAHHUSA),
MIOJIyYEHHE U IPUMEHEHHE.
Tomnyon: cocta, CTpOEHHE,
¢busnveckre 1 XUMHUYECKHE
CBOMCTBa (peakuuu
raJJOTeHUPOBAHUS U HUTPOBAHUSA),
MOJTyYeHHE U IPHMEHEHHE.
TOKCMYHOCTB apEeHOB.

arenov

13

I'eneTnueckas cBSI3b
YIJIEBOAOPOAOB, IPUHAIIEKALIIUX
K pa3JM4yHbIM KJIaccam

https://skysmart.ru/articles/chemistry/vzaimosvyaz-
organicheskih-veshestv

14

[IpupoaHbie UCTOYHUKHT
yrieBogopoaoB: [Ipupoansiii ra3
Y TIONyTHBIC HE(PTAHBIC Ta3bI.
Hed1s 1 e€ npoucxoxaeHue.
Crioco6b1 nepepa®oTk He(TH:
NEPEroHKa, KPeKUHT
(TepMHUUECKU, KATATUTHICCKUT),
MUPOJIH3.

https://foxford.ru/wiki/himiya/prirodnye-istochniki-
uglevodorodov

15

IIpupoHbIE HCTOYHUKHU
YIJIEBOJIOPOJOB: TPOTYKThI
nepepaboTku HepTH, UX
MIPUMEHEHHE B TPOMBIIIJICHHOCTH
u B ObITy. KamMeHHBI yroas u
MPOIYKTHI €ro MepepadoTKH.

J1.: konnexyuu «Hegpmoy u
«Yeonv»

https://foxford.ru/wiki/himiya/prirodnye-istochniki-
uglevodorodov




16

KonrponsHas pabota no pasaeny
«YTIIeBOAOPOABD)

17

IIpenenbHbIE OTHOATOMHBIE
CIUPTHI: METAHOJI U 3TAHOJL.
MetaHoJ1 1 3TaHOJI: CTPOEHHUE,
¢busnyeckre 1 XUMHUYECKHE
CBOICTBA (pEeaKIK C aKTUBHBIMU
METaJUIAMH,
raJloreHOBOJIOPOIaAMHU, TOPEHHUE),
npuMmeHenue. Jleficteue MmerTanomna
Y ATAHOJIa HA OPTaHMU3M UeJIOBEKa.
Bonoponnas cBA3b.

X.0. Ilposedenue, nabriooenue u
onucanue 0eMOHCMPAYUOHHBIX
ONbIMOE. 20peHUe CRUPMOs,
KauecmeenHnbvle peakyuu
00HOAMOMHBIX CNUPMO8

(OKucneHue SMmanona OKCUOOM
meou(ll))

https://skysmart.ru/articles/chemistry/spirty

18

MHOroaToMHbIE CTUPTHI:
STUJIEHTJIMKOJb U TJIMLEPHH,
cTpoeHue, GU3nIecKue u
XUMHUYECKHE CBOMCTBA
(B3auMoIelicTBHE CO LIEIIOYHBIMU
MeTaJUIaMH, KaueCTBEHHAas
peakius Ha MHOTOaTOMHbIE
cnupThl). JlelicTBUEe HA OPraHU3M
yenoBeka. [Ipumenenue
[VIMLIEPUHA U STUJIEHTIIUKOJIS.

https://foxford.ru/wiki/himiya/mnogoatomnye-
spirty?ysclid=mel6sy2pb5776333741




X.0. IIposedenue, nabnrooenue u
onucanue 0eMOHCMPAYUOHHbBIX
onslmoe. OKucieHue
MHO20AMOMHBIX CNUPMO8
(63aumooeticmeue 2nuyepura ¢
euopokcuoom meou(ll)),

19

DEeHOJI: CTPOCHUE MOJIEKYJIBI,
¢bu3nyecKkre U XUMHUYECKUE
CBONCTBA, IPUMEHEHUE,
TOKCUYHOCTb.

https://foxford.ru/wiki/himiya/aromaticheskie-
spirty-i-fenoly?ysclid=mel6tbix1€999025112

20

Anpaerunsl: GopMambaeTu U
aneranpaerus. CtpoeHue,
busnvecKre 1 XUMHUIECKHE
CBOMCTBA (PEaKIIMU OKHCIICHHS U
BOCCTaHOBJICHHSI, KAYeCTBEHHbBIE
peaxkuun), noxy4eHue u
IIPUMEHEHHE. ALIETOH: CTPOEHHUE,
¢busnvecKkre 1 XUMHUYECKHE
CBOWCTBA (PEaKIINU OKUCICHUS U
BOCCTaHOBJICHHS ), TOJTyYCHHUE U
PUMEHECHHE.

X.O. Ilposedenue, nabaroodeHue u
onucanue 0eMOHCMPAaYUOHHbIX
ONbIMOB. OKUCTEHUE ANb0ecUd08
(OKuUCIeHUe AMMUAYHBIM
pacmeopom oxcuoda cepeopa(l) u
2uopokcuoom meou(ll)

https://foxford.ru/wiki/himiya/gomologicheskie-
ryady-aldegidov-i-
ketonov?ysclid=mel6uanoys947209033

21

OIIHOOCHOBHBIE TIPEICIIbHBIC
KapOOHOBBIC KHCIOTHI:

https://foxford.ru/wiki/himiya/stroenie-i-
nomenklatura-karbonovyh-kislot




MYypaBbUHAs U YKCYCHasl KUCJIOTHI:

cTpoeHue, GU3nIecKue u
XUMHUYECKHUE CBOWCTBA (CBOWCTBA,
o01Me I Kj1acca KHCJIOT,
peakmus dTepuuKaimm),
MOJIYUCHUC U IPUMCHCHUC.

[TpakTrueckas padota Ne 2.

https://yandex.ru/video/preview/164952143474307

22 «CBoiicTBa pacTBOpa YKCYCHOM 6357

KHCIIOTED

https://www.yaklass.ru/p/himija/10-klass/aldegidy-

CreapuHoBas ¥ OJICUHOBAs ; o
3 karbonovye-kisloty-slozhnye-efiry-i-zhiry-

KHCJIOTHI, KaK IPeICTaBUTEIN

’ 5 pea 6780279/myla-sms-6876211/re-13d1c139-94b2-
BBICHINX KapOOHOBBIX KUCIIOT 4393-8e65-817053¢534d1
MpI1a KaK COJIH BBICIINX
https://foxford.ru/wiki/himiya/myla-sms-soli-
24 KapOOHOBBIX KHCIIOT, X MOIOIIEE .
. karbonovyh-kislot

neficTBHE

CrnoxxHbie 3(hHUpHI Kak

MIPOU3BOIHEIE KAPOOHOBBIX
25 p 8 P https://foxford.ru/wiki/himiya/slozhnye-efiry

KUCJOT. ['MapOoIn3 CI0KHBIX

3¢upoB

Kupsel: tuaponns, mpruMeHEeHHE
26 P AP - 1P ’ https://foxford.ru/wiki/himiya/zhiry-i-masla

Ouosornyeckasi pojb KUPOB

YrieBoasl: COCTaB,

KJIacCU(PUKAIIHS YTIICBOIOB

MOHO-, TH- U TIOJIMCaXapHuIbl). e o

( A B \,p i) https://foxford.ru/wiki/himiya/klassfikatsiya-

27 I'mroko3a — mpocTenmmia

MOHOCaXapH: 0COOEHHOCTH
CTPOCHHS MOJIEKYJIbI, (hU3HUECKUE
U XUMHUYECKUE CBOUCTBA

stroenie-i-izomeriya-uglevodov




(B3aMMOAEHCTBUE C TUIPOKCUIOM
menu(Il), okuciaeHne aMMuagyHbIM
pactBopoM okcuna cepedpa(l),
BOCCTaHOBJICHUE, OpOKCHHUE
TIFOKO3BI), HAXO0XICHUE B
pUpoJe, IPUMEHEHHE,
OuosIornYecKas poib.
®ortocunres. Opykrosa Kak
n3zoMmep rimoko3bl. Caxaposa —
NPEJCTaBUTEIb AUCAXAPHIOB,
TUIPOJIN3, HAX0XK/IEHUE B
MPUPOJIE U PUMEHEHUE

28

Kpaxman u nemnronosa kak
pUpPOAHEIE monuMepsl. CTpoeHue
KpaxMaJia u IeJUTI0JI03bI.
dus3nuecKkue U XUMUYIECKHE
CBOICTBa Kpaxmaia (TUIPOIIu3,
Ka4yeCTBEHHAsI PEaKIHsi ¢ HOI0M).
X.O. Ilposedenue, nabarooeHue u
onucauue 0eMOHCMPAYUOHHBIX
ONnvIMOoE: G3auMooeticmeaue
Kpaxmana ¢ uooom)

https://foxford.ru/wiki/himiya/polisaharidy-krahmal-
tsellyuloza

29

KonTponbHas pabora no pazaeny
«Kucnopoaconepxaiue
OpPTaHUYECKUE COCTUHEHUS/
Bcepocculickas npoBepodHas
pabora

30

OO6mrast XxapakTeprucTuKa
a30TCOJIEPKAIUX OPraHUYECKUX

https://skysmart.ru/articles/chemistry/azotsoderzha
shie-soedineniya




coenuHenuii / Beepoccuiickas
poBepoyHas pabora

31

AMUHBI: METHJIAMHWH M aHUJIVH,
COCTaB, CTpOeHUE, GU3HIECKUE 1
XUMHUYECKHUE CBOWCTBA (TOpEHHUE,
B3aUMOJICHCTBHE C BOJIOH U
KHCJIOTaMH ).

https://foxford.ru/wiki/himiya/aminy-i-
anilin?ysclid=mel6y2mw3g23706096

32

AMMHOKHUCIIOTHI Kak aM(pOTEpHBIE
OpraHWYECKUE COCAMHEHUS, UX
OMOJIOrMYECKOe 3HAUCHUE.
dusnyeckrue U XUMUYECKHE
CBOWCTBa aMUHOKHUCIIOT (Ha
npuMepe raunuHa). [lentuas.
benku kak npupoaHsie
BBICOKOMOJICKYJISIPHBIE
coeauHenus. [lepsuunas,
BTOPUYHAS ¥ TPETUYHAS
CTPYKTypa O0elKoB. XUMUYECKHE
CBOMCTBA OCJIKOB: THAPOJIH3,
JeHaTypanusi, KaueCTBEHHBIC
peaxiuu Ha OeNKu.

X.D. Habnooenue u onucanue
0eMOHCMPAYUOHHBIX ONBIMNOE:
Oenamypayus 6e1Kos npu
Hazpesaruu, Yeemmuovle peaxKyuu
benxos.

https://foxford.ru/wiki/himiya/stroenie-
klassifikatsiya-i-nomenklatura-aminokislot

33

OCHOBHBIE TTOHIATHUSA XUMUHU
BBICOKOMOJIEKYJIAPHBIX
COCAMHEHHIT: MOHOMED, MOJIUMED,

https://foxford.ru/wiki/himiya/kauchuk-i-rezina




CTPYKTYPHOE 3BEHO, CTEIIEHb
MOJINMEPHU3ALUH, CPETHSS
MOJIEKYJIsIpHas Macca

34

OCHOBHBIE METOABI CUHTC3a
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUI: — IIOJIMMEpU3aLUs U
noyinkoHaeHcanus. Ilnacrtmaccer
(MONIMATUIIEH, TOJUIIPOIIUIIEH,

MOJINBUHUIIXJIOPU, TTOJIUCTUPOIT).

HarypanbHblii 1 CHHTETHUYECKHUE
Kay4dykH (OyTaJreHOBBIH,

XJIOPOIIPEHOBBIN U N30IIPEHOBBIN).

Bonokna: HatypaibHbI€ (XJIOMOK,
IIepPCTh, MIENK), UCKYCCTBEHHBIC
(arreTaTHOE BOJIOKHO, BUCKO3Q),
CUHTETHYECKUE (KarmpoH 1
JIaBCaH).

/1. O3naxomnenue c oopasyamu
NPUPOOHBIX U UCKYCCMBEHHBIX
B0JIOKOH, NIACMMACC, KAY4YKO8.

https://foxford.ru/wiki/himiya/kauchuk-i-rezina

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTpOHHAS
KOH(UTYpaIus aToOMOB

Ilepuonnueckuit 3axoH u Ilepuoanueckas
chcTeMa XuMHU4Yeckux 3neMeHToB Jl. H.
MenpeneeBa, ux CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKUX IJICMCHTOB U UX COGI[I/IHGHI/Iﬁ 10
TpyIIiaM U repruoaaM. 3HaueHUe
MIEPUOIMYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB .. Menaeneena B
Pa3BUTHHU HAYKH

Crpoenue BeniecTBa. XuMHUYECKast CBSI3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBs3b

BasieHTHOCTB. DIIEKTPOOTPULIATETEHOCTD.
CreneHn okucieHud. BemlecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISPHOTO
CTpOCHUS

[lonsiTHE O AMCTIEPCHBIX CHUCTEMAX.
WctruHHbBIE U KOTIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBope




Krnaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYeCKuX coeqnHeHui. [ eneTnueckas
CBSI3b HEOPTAaHWYECKUX BEIIECTB, PA3TUIHBIX
KJ1aCcCOB

Knaccugukanus XuMHUecKuX peakiui B
HEOPraHUYECKOU U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHUS U IPEBPAICHNS SHEPTUH NIPU
XMMHYECKHUX PEAKIHAX

Ckopoctb peakiuu. OOpaTuMble peakIuy.
XUMHUYECKOE PAaBHOBECUE

10

[TpakTrueckas padota Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DJIeKTpoIuTHYEeCKas Aucconuanus. [lonarue
0 BoJIopoHOM Tokasarene (pH) pactBopa.
Peakiiuu nonHoro oomeHna. ['maponm3
OpFaHI/I‘-IGCKI/IX nu HeOpFaHI/I‘IeCKI/IX BCIICCTB

12

OKHUCIIUTENFHO-BOCCTAHOBUTEIILHBIC
peakmun. [ToHsTHE 00 DIIEKTpOIH3E
pacIyiaBoB M paCTBOPOB COJIEH

13

KonrponsHas pabota no pasaeny
«Teopernueckne OCHOBBI XUMUN»

14

Meraiutbl, ux nosioxenue B [lepuoauueckoi
CUCTEME XMMUYECKUX 3i1emMeHToB /[, .
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OO1Me Gpu3ndecKue CBOWCTBA
METaJIOB




15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsH>KEHUHA METaJJIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJJIOB (HATPHA, KalTui, KaJIbIIUNA, MarHUH,
QITIOMUHUIA) U UX COCTUHEHUN

17

XHUMUYECKUE CBOMCTBA XpOMa, MEIU U UX
COETUHEHUN

18

XUMUYeCcKre CBOMCTBA IIUHKA, JKeJie3a U UX
COCTUHEHUN

19

[TpakTuyeckas pabora Ne 2. "Pemenue
HKCHEPUMEHTAIBHBIX 33124 110 TEME
«Meramaben"

20

Hewmeranibl, ux mojgoxxeHue B
[Tepuoanueckoit cucteMe XUMUYECKUX
anemeHToB /1. . Meneneena u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

®u3nyYecKre CBOKMCTBA HEMETAILIOB.
ANnotponus HeMEeTaJuIoB (Ha puUMepe
KHCIIOpoJia, cephl, hocdopa u yriiepoaa)

22

XHUMUYECKUE CBOKMCTBA TaJIOT€HOB, CEPHI U UX
COCTUHEHUN

23

XuMHUYecKue CBOMCTBa a30Ta, pochopa u ux
COCIMHEHU I

24

XHUMUYECKUE CBOMCTBA yIIIEpOa, KPEMHUS U
HUX COCOUHEHUN

25

[IpumeHeHne BaxHEUIINX HEMETAIIOB M UX
COCTUHEHUN

26

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O




TteMe «HemeTamey. Beruucienus mo
YPaBHEHUAM XUMHUYECKUX PEAKIIUN 1
TEPMOXUMHUYECKHUE PACUETHI

[TpakTuyeckas padora Ne 3. «Perenune

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEME 1
"Hemeransi"»

73 KontponbHas padoTa mo temam «MeTauiby )
n «Hemeramibn»

79 Heopranunueckue u opraHnyeckue KuciaoThI. 1
Heopranunueckue u oprannueckre OCHOBaHUS
AMpoTepHbIE HEOPraHUYECKHE U

30 OpraHuyecKkue coequHeHus. ['enernueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB
Ponb xumMun B obecrieueHIH SKOJIOTHIECKOH,

31 SHEPTEeTHYECKOHN U MUIIEBOW 0€30MacCHOCTH, 1
Pa3BUTUU MEAUIIHBI
[Ipeacrasnenus: 06 0OMMUX HAYIHBIX

32 MIPUHLUIIAX IIPOMBIIUIEHHOIO MTOJIyYEHUS 1
Ba)KHEUIIINX BEIIECTB

33 UenoBek B MUpE BEIIECTB U MaTEPUAIOB 1

34 X¥UMHSA U 300pPOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU IPOI'PAMMBI

10 KITACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble nmpeAMeTHbIE Pe3yJbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeiHero 001ero o0pa3oBanusi

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHHU

1.1

CdopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBIISIFOIICH
€CTECTBEHHOHAYYHOM KapTUHbBl MHUpPa, POJM XUMUHA B T[O3HAHHHU
SABIIGHUH TpUpPONbl, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIHMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISt
pelieHrsT TPAKTHYECKUX 3alad W OSKOJOTHYeCKH OOOCHOBAaHHOTO

OTHOILLEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpesie

1.2

Bnagenue cucremMoil XUMHYECKMX 3HAHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIaTratoIne MIOHSATHUSA (Monekyna, BaJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpPHBIA OO0BEM, YTIEPOAHBINH CKeJeT,
GyHKIIMOHANBPHAS ~ TpyMIa,  paadKal,  H30MepHsi,  H30MEpHI,
TOMOJIOTUYECKUM psAll, TOMOJIOTH, VYIJIEBOJOPOAbL, KHUCIOPOI- H
a30TcojiepKalllie COEAUHEHHs, OMOJIOTMYeCKH AaKTUBHBIE BEIIECTBA
(yrneBonpl, KMpBI, OCJIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHUsS); TEOPUM M 3aKOHBI (Teopus
XMMHUYECKOIO CTPOEHMsI opraHudeckux BemectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHUH, (PAKTOIOTHYECKHE
CBEICHHMS O CBOWCTBAaX, COCTaBe, TMOJYyYeHUH U Oe30MacHOM
WCIONBb30BAHUM BAXXHEHIIMX HEOPTaHMYECKUX U  OPraHUYEeCKUX

BCIIICCTB B 6I)ITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.3

ChopMupOBaHHOCTH YMEHHMH BBISABIATH XapaKTEPHBIC TMPHU3HAKU
MOHATUM,  YCTaHaBIMBaTb  HMX  B3aUMOCBS3b,  HCIIOIb30BaTh
COOTBETCTBYIOIIME IIOHATHA IIPM OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALLIECHUN OPraHUYECKUX COCAUHEHUIN

1.4

c(OPMUPOBAHHOCTh YMEHHMH HCIOIb30BaTh XMMHUUYECKYIO CHMBOJIHKY
JUISE COCTaBIICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEépHYTOM,
COokpaméHHor) (opMya OpraHMYECKUX BEUIECTB W  YpaBHEHHIA
XUMHUYECKHUX PEAKLIM, U3rOTAaBINBATh MOJIEIIN MOJIEKYJ OPraHUYECKUX
BEIIECTB JJI1 WUIFOCTPALMHM UX XUMUYECKOIO M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMUpOBaHHOCTH ~ YMEHHMH  yCTAaHABIMBAaTh  NPUHAJIEKHOCTD
HU3YYCHHBIX OpPTraHUYCCKUX BCHICCTB IO HMX COCTaBy U CTPOCHHUIO K
ompenenéHHOMY Kiaccy (Tpymme) coeAuHeHWH (YTJIeBOIOPO/IBI,
KHCJIOPOA W a30TCOACpIKAIINE COCAMHEHUS, BBICOKOMOJICKYJISIPHBIC
COG,Z[I/IHGHI/I}I), JaBaThb UM Ha3BaHUA 10 CHUCTEMaTHUYCCKOU

Homenkiarype (IUPAC)

1.5

CdopmupoBaHHOCTH YMEHHUS ONPEAEISATh BUABI XUMUYECKOW CBSI3H B

OpraHUYEeCKUX COCIMHEHUSIX (OIMHAPHBIE U KpaTHbBIE)

1.6

ChopMuUpOBaHHOCTH ~ yMEHHUS NPHUMEHATH: TOJOXKEHUS  TEOPUH
CTpOEHHUsI opraHuveckux BemiecTB A.M. ByrtnepoBa mis oObsicHEHUSA
3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U CTPOCHHUS; 3aKOH

COXpPaHCHUA MACChI BCUICCTB

YrieBoaopobl. Kucnopoaconepxarue u a30TCoJIepKalne

OpraHn4CcCKuUC COCAUHCHUS. BbICOKOMOJIGKy.HHpHBIG COCIMHCHU

2.1

ChopMupoBaHHOCTH yMEHUH MPUBOAUTH TPHUBHAJIBHBIC HA3BAHUS
OTIENBHBIX OPraHWYECKHUX BEIIECTB (ITHJICH, MPONMJICH, AalleTHIICH,
STWJICHIJIMKOJb, TJUIEpUH, (eHon, (opManbIeruy, aueTaabAerum,
MypaBbHHAs KHCIOTA, YKCyCHasi KHCJIOTa, OJICMHOBAas KHUCIIOTAa,
CTeapMHOBasl KHCJIOTa, TJIIOKO3a, (PYyKTO3a, Kpaxmai, Ie/UIi0Jo3a,

TJTUITHH)

2.2

ChopmupoBaHHOCTE yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bml/meacne U XUMHYCCKUC CBOﬁCTBa THUIINYHBIX HpeI[CTaBI/ITeJ'IeI\/’I
pa3IUYHBIX KJIACCOB OPraHMYECKHUX BEIIeCTB (MeTaH, 3TaH, JTHJICH,
MpOMWICH, areTuieH, OyraaueH-1,3, mermnOyramauen-1,3, OeH307,
METaHOJ, ITAHOJ, 3TUJICHTIUKOIb, TIHIEPUH, (EHON, alleTalbIeru/I,
MypaBbUHAss U YKCyCHas KHCIIOTBHI, ITIIOKO3a, Kpaxmaj, LEeJII0JIO3a,

AMUHOYKCYCHasi KUCIIOTa)
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ChopMupOBaHHOCTh YMEHHS WIUTIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXIY  TUIHWYHBIMU  IPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEILIECTB YPAaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUECKUX

PEaKIMii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYIT

24

CdhopMupoBaHHOCTB yMeHUs XapaKTepU30BaTh HUCTOYHUKHU
YTIEBOAOPOAHOTO CHIPbs (HEPTh, MPUPOIHBIN T'a3, yroiib), CIOCOOBI HX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHUE MPOAYKTOB HepepaboTKu

XUMUS U KU3Hb. PacuéTrl

3.1

CdopMHUpOBaHHOCTH YMEHHI BIIAJIETh CUCTEMOUW 3HAHUN 00 OCHOBHBIX

MCTOAax HAYYHOI'O IMO3HAaHUs, UCIIOJIB3YEMbIX B XUMUU ITPU U3YUCHUU




BEIIECTB W XHUMHUYECKUX SBICHUU (HAONOJEHUE, W3MEpEHUeE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BATh CUCTEMHBIE
XUMUYECKHE 3HAHMUS I DOPUHATUS PpPEHIEHUH B  KOHKPETHBIX

KN3HCHHBIX CUTYyalUsaX, CBA3aHHBIX C BEIICCTBAMUA U UX ITPUMCHCHHUEM

32

ChopMupOBaHHOCTh YMEHHH COONIONATh TpaBHJA IIOJIb30BAHUS
XUMUYECKOH TIOCYZI0ON ¥ J1abOpaTOpHBIM OOOPYJIOBAaHHMEM, a TaKXKe
npaBuia oOpalieHus ¢ BEIECTBAMUA B COOTBETCTBUH C MHCTPYKLUSMHU

110 BBIIIOJIHCHHUIO na60paT0prlx XUMHUYCCKUX OIIBITOB

33

CdopmupoBaHHOCTh YMEHUI TUTAHUPOBATH W BBIMONHITh XUMHYECKHIA
AKCHEPUMEHT (TIPEBPAICHHSI OPTaHMYECKUX BEIIECTB IPU HATPEBAHMUH,
MOJTyYeHHE 3TUJICHA U U3yYSHHE er0 CBOWCTB, KAUECTBEHHBIC PEaKIIUU
OpPraHUYECKUX BEILECTB, JCHATypauus OCJIKOB IpH HarpeBaHUW,
IBCTHLIC PCAKIIMN 6GHKOB) B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0€30macHOCTH TP OOpaIlleHWHd C BEIIECTBAMH U JIAOOPaTOPHBIM
000pyI0BaHUEM; NPEICTABIIATh pe3yIbTaThI XHUMHAYECKOTO
SKCIepUMEHTa B (OpMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX

peaxiuii 1 GopMyITUPOBATH BBIBOIBI HA OCHOBE 3THX PE3yJIbTaTOB

34

CdopmupoBaHHOCTH YMEHUI TPOBOAUTH BBIYUCIICHUS 110 XUMHUECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOIMYECTBA MCXOTHOTO BEIUIECTBA WU
MPOJYKTa pPeaklMU 10 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJJHOTO

U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEaKIUN)

3.5

CdopMupoBaHHOCTH YMEHUH KPUTHYECKH aQHAJIM3UPOBATH
XMUMHAYECKYI0 HH(OpMAIHio, MOJTy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB

(cpenctBa MaccoBoit uH(opmaruu, cetb IHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCTE yMEHMI COOMIOATh MpaBUIA IKOJIOTHYECKH
1[e71eco00pa3HOro TOBENEHUS B OBITY W TPYAOBOU AESITETHHOCTH B
LEJIAX COXPAHEHHUsI CBOErO 3J0pPOBbS M OKPYKAIOWIECH MPUPOTHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha YKUBbIE OPTaHU3MBI
onpeeaEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsl CMBICT MOKa3aTess
I[MAK (mpenenbHO AOMYyCTUMON KOHIICHTpAIMH), TMOSCHATH Ha
pUMepax CcrnocoObl YMEHBIIEHHsS W TNPEAOTBpAIlEHUsS WX BPEIHOTO

BOSI[CI\/'ICTBI/ISI Ha OpraHus3M 4€JIOBCKa




11 KJTACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeIHero 001ero o0pa3oBanusi

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

Brnanenne cucremMoil XMMHMYECKMX 3HAaHUW, KOTOpAas BKJIFOYAET:
OCHOBOIIOJIATalONIMe  TMOHATUS  (XUMHUYECKUH  3JIEMEHT,  aToM,
AJIEKTpOHHAs 000JI0YKa aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTAIIM aTOMOB,
HMOH, MOJIEKYJa, BAJICHTHOCTb, JJIEKTPOOTPHUILIATEILHOCTh, CTEIEHb
OKHUCJICHHUS, XMUMHYECKasl CBS3b, MOJIb, MOJISIpHAsE Macca, MOJSPHBIN
00bEM, KpUCTAJUIMYECKas pemeérka, TUIBl XUMHYECKUX peakuui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- W DHIOTEPMUYECKHE,
peaKkiuu HOHHOTO OOMEHa), PacTBOp, SJIEKTPOIUTHI, HEIIEKTPOJHTEHI,
JNEKTPOJINTUYECKAsT ~ JUCCOLMALMS, OKHUCIMTEIb, BOCCTAHOBUTEIND,
CKOpPOCTh XMMHYECKON pEakKlUH, XUMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsSl SIEKTPOJUTHYECKOM nucconuanuu, Ilepuoanueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHMsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHHU, (PAaKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYeHMH U O€30lacHOM HCIOJIb30BAaHUM BaKHEUIIMX
HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOH AEATEIbHOCTU

YCJIOBCKa

1.2

ChopMupOBaHHOCTh yYMEHHUH BBIABIATH XapakTepHbIE TNPHU3HAKU U
B3aUMOCBSA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOILIUE
MOHATHUSL TP ONUCAaHWM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEUICCTB M MX IPEBPAICHUN; BBIABIATH B3aMMOCBSA3b XMMHYECKHX
3HaHUHI c MIOHATUAMU 51 [IPEACTABICHUAMU IpYTux

CCTCCTBCHHOHAYYHBIX IPCIMCTOB

1.3

Branenue OCHOBHBIMH METOJaMH HAy4YHOT'O IO3HAHUSI BEIIECTB U
XUMHYECKUX sABJIEHUN (HaOmIOqeHHe, W3MEpEeHHue, HKCIEPUMEHT,

MOJICIIUPOBAHNE)

1.4

ChopmupoBaHHOCTh yYMEHHUH ONpEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHMHMYECKUX DJIEMEHTOB B COCIUHEHUSX Pa3IMYHOIO
cocTaBa, BHJl XUMHUYECKOW  CBsi3M  (KOBaJieHTHas,  WOHHAfi,
MeTaJUIM4ecKasi, BOJIOPOJHAsA) B COCIUHEHUIX, TUI KPUCTAIUIMYECKON
PEMIETKH KOHKPETHOTO BellecTBa (aTOMHAs, MOJIEKYJsipHasi, WOHHas,

MeTaJUTHIecKas)

1.5

CdopmupoBaHHOCTh YMEHUN OMPEAENATh XapakTep Cpellbl B BOIHBIX




pacTBOpax HEOPraHUYECKUX COECAUHEHUN

1.6

ChopMuUpOBaHHOCTh ~ YMEHHSI  KJIACCH(HUIIMPOBATH  XMUMHUYECCKHE
peakuu Mo pa3InYHbBIM MPHU3HAKAM (YHCITy M COCTaBy pearrupyronInx
BEIIECTB, TemoBoMy d((eKkTy peakuuu, H3MEHEHHUIO CTeleHen
OKHCIICHHSI ~ DJIEMEHTOB,  OOpaTUMOCTH  pEaKIMH,  y4acTHIO

KaTaJm3aTopa)

1.7

ChopMHUpPOBAaHHOCT, YMEHHH COCTaBJSATh ypaBHEHUS  PEAKIUN
Pa3JIMYHBIX THUIIOB, IIOJHBIE M COKpAUICHHBIE YPAaBHEHUs pPEaKLMUH
MOHHOTO OOMEHA, YYHUTHIBAs YCIOBUS, PH KOTOPBIX ITH PEaKIUH UIyT

IO KOHIIA

1.8

CdopmupoBaHHOCTh YMEHUH MPOBOIUTH PEAKIIUU, MMOATBEPIKIAIONINE
KaueCTBEHHBbIM COCTAaB  pPA3JIMYHBIX HEOPraHWYECKHX  BEILECTB,
pacro3HaBaTh OMNBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHMUECKUX BEIIECTB

1.9

CdopmupoBaHHOCTE YMEHHI PaCKPBIBATh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peaxkuuit MOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO 0ajaHca 3TUX PEaKIHi

1.10

ChopmupoBaHHOCTE yMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKON peaklK OT pa3Iu4HbIX (PaKTOpOB

1.11

ChopMupOBaHHOCTH ~ yMEHUH  OOBSACHATH  XapakTep CMEIICHUs
XMMHYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIIHErO BO3/EHCTBUS

(mpunnun Jle [larense)

OO6m1ast 1 HEOpraHUYECKask XUMUS

2.1

CdopMupoBaHHOCT, YMEHHH packpbiBaTh cMbici [lepuoamdeckoro
3aKOHa J.N. Menaeneena 51 JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HPYIONIYI0, OOBSCHUTEIBHYIO U  MPOTHOCTUYECKYIO

byHKIII

2.2

CdopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJeMeHTOB 1-4 mnepuonos Ilepuonnueckoi
cucTeMbl XxuMmMuueckux dnemeHToB J[.M. MeHneneeBa, wucnosb3ys
MOHATUS «S-, p-, d-dIEKTPOHHBIE OpPOUTAIN», «IHEPreTUUYECKUE
YPOBHH»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWCTB
XUMHYECKUX SJIEMEHTOB UM WX COCIWHEHHWH IO MepuojaM M Tpymniam

[Tepuoanueckoit cucremMbl XuMHUecKuX 31aeMeHToB .M. Menneneesa
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CdopMHUpOBaHHOCT, YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XHUMHUYECKHE CBOMCTBA HCOPTaHNYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB,

MOATBCPIKIAATH CyHICCTBOBAHUC T€HETUYECKOM CBA3U MCKOAY




HCOPraHN4YCCKUMU BCIICCTBAMU C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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ChopMupoBaHHOCTH ~ YMEHMH  yCTaHABIMBATh  MPUHAIICKHOCTD
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OIPENEIEHHOMY KJIacCy
(rpynme) coenuHeHUM (MPOCTHIE BEIIECTBA — METALIBI U HEMETaJUThI,

OKCH/Ibl, OCHOBAHMSI, KUCIIOTHI, aM(POTEPHBIE TUIAPOKCUIBI, COITH)

2.5

CchopMupOBaHHOCTb YMEHUH MCIOJB30BaTh XMMUYECKYI0 CHUMBOJIUKY
Ui cOCTaBleHHS (OpPMYJT BELIECTB M YpPaBHEHUH XUMHUYECKUX
peakuuii, cuctemarnueckytro HomeHknarypy (IUPAC) u TpuBuaibHble
Ha3BaHUS OTIEJIBHBIX HEOPraHWMYeCKUX BelEecTB (yrapHblil ras,
YIJIEKUCIBIA ra3, aMMMaK, raméHas W3BECTb, Herali€éHass H3BECTb,

MUTHEBAs COJIa, MTUPUT U JIpyTHeE)

2.6

CopMHUpOBaHHOCT, YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XHUMHUYECKHE CBOMCTBA HCOPTaHNYCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB,
MOATBCPIKIAATH CyHICCTBOBAHUC reHEeTUYECKOU CBs3H1 MCKOAY
HEOPTaHMYECKUMH  BEIIECTBAMH €  [OMOIIBIO  ypaBHEHHU

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

CopMHUpOBaHHOCTH YMEHUH TUTAHUPOBATHh W BBIOIHATH XUMHUYECKUN
OKCIIEPUMEHT (pa3lIoKeHHE TEPOKCHIA BOJOpPOJa B MPUCYTCTBHU
KaTajau3aTopa, ONpEAeIeHUE CPeAbl PACTBOPOB BEIIECTB C IOMOIIbIO
YHUBEPCAJIBHOTO HWHIMKATOpa, BIUSHUE pa3INYHbIX (AKTOPOB Ha
CKOpPOCTh ~XMMMYECKON peaklHH, peakuud HOHHOTO OOMEeHa,
KayeCTBEHHBIC PEaKLUU Ha Cyib]ar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHWUs, PCHICHUC JKCICPUMCHTAJIBHBIX 3ada4d IO TEMaM
«Metamne» u «HemeTaniabsl») B COOTBETCTBUM C MpPaBHJIaMU TEXHUKHU
0€30macHOCTH TPU OOpaIlleHWH C BEIIECTBAMU H J1aOOpaTOPHBIM
OGOPYI[OBaHI/IGM; MMpEaACTaBJIATh PE3YIbTAThI XUMHUYECKOT'O
SKCIepUMEHTa B (OpMe 3aliCH YPaBHEHUH COOTBETCTBYIOIIUX

peakuuii 1 GopMyIUPOBaTH BBIBOBI HA OCHOBE 3THX PE3YJIbTaTOB

2.8

CdopmupoBaHHOCTE yMEHHI COONIOAATh TMpaBWiIa TOJIH30BAHUS
XUMUYECKOH TOCY/IOM W J1abopaTopHBIM OO0OpYJOBaHUEM, a TaKKe
npaBujIa OOpaleHus ¢ BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIIHSIMHU

110 BBIIIOJIHCHHIO na60paT0prlx XUMHUYCCKHUX OIIBITOB

2.9

ChopMupoBaHHOCTH ~ YMEHHMH  XapaKTepU30BaTh  XHMHUYECKHE
IIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOTO IOJYyYEHUs CEpHOMU
KHCIIOTBI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MpEACTaBIECHUN 00
OOIIMX HAy4YHBIX MPHUHIMIAX M  JKOJOTMYECKHX MpoliemMax

XUMHYCCKOTO IMPOU3BOJACTBA




XUMUS U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONIEH
€CTECTBEHHOHAy4YHOW KapTHUHBl MHUpPA, pOJM XHMHUU B TO3HAHUU
SBIIGHUW TPHUPOABI, B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIbHOM TIPaMOTHOCTH, HEOOXOAMMOW ISt
pelleHrs TPAKTHYECKUX 3aJad M DKOJIOTUYECKH OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3/I0pPOBBIO M IPHPOTHON Cpejie

32

CdopMupoBaHHOCTH YMEHUH KPUTHYECKH aQHAJIM3UPOBATH
XMUMHYECKYI0 HH(OpMAIMio, MOIy4aeMyl U3 Pa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOi KOMMYHUKalUU, ceTb UHTEpHET U Apyrue)
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CdopmupoBaHHOCTh yMEHMH COOMIOATh TpaBUia SKOJIOTUYECKU
11€JIeCO00pa3HOr0 TMOBEIEHUSI B OBITYy M TPYJOBOH JAEATEIBHOCTH B
LEJAX COXPAHEHHUsI CBOEro 370pPOBbSI M OKPYXAIOIIEH NPUPOIHOU

cpensbl

3.4

Oco3HaBaTh OIMACHOCTh BO3JICUCTBHS HA JKUBBIE OpPraHU3MBI
ONpeAeIEHHBIX BEIIECTB, MOHMMAs cMbIc nokaszatens 1K, nmoscHsITh
Ha MpUMEpax CrocoObl YMEHBIICHHUS U MPEeIOTBPAICHHS UX BPEIHOTO

BO3HeﬁCTBHH Ha OpraHus3M 4CJIOBCKaA

3.5

CdopmupoBaHHOCTH YMEHUM MPOBOJIUTH BBIYHMCIICHUS c
WCIIOb30BAaHUEM TIOHSITHSI «MaccoBasi JOJi BEIIECTBA B PaCTBOPEY,
OOBEMHBIX OTHOLICHHM Ta30B HPH XUMHUYECKUX PEAKIUAX, MAaccChl
BellecTBa WM 00BbEMA Ta30B MO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOIO M3 YYacTBYIOUIMX B pPEAKLMU BEILECTB,
TerIoBoro 3((dexra peaku Ha OCHOBE 3aKOHOB COXPAaHEHHsI MacChI

BELIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHHU

1.1

[Ipenmer opraHnyeckoM XHWMHU: €€ BO3ZHUKHOBEHHE, Pa3BUTHE W 3HAYCHHE B
IOJIyYEHUN HOBBIX BEIIECTB M MarepuanoB. Teopuss CTPOEHHUS OPraHUYECKHUX

coequHenniit A.M. BytiiepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CrpykTypHble (OpMyIbl OpraHMYECKHX BellecTB. ['oMosorus, wu3oMepus.
XuMuyeckasi CBA3b B OPraHUYECKUX COCTUHEHHUSIX — OIMHAPHBIE M KpaTHbIE

cBs3u. [IpencraBienue o KacCU(pUKAIMA OPTraHUYECKUX BELIECTB

1.3

Homenkmatypa opraHMuecKux COSAMHEHUN (CHCTeMaTH4ecKas) U TPUBUATIHHBIC

Ha3BaHUS BaAXXHEHUIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIHICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOECHUE, TOMOJIOTUYECKUH pll. MeTaH U 3TaH — IpocTeIINe
NPEJCTaBUTENIN AJIKAHOB: (U3NYECKUE U XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMEIIEHUS ¥ TOPEHUs), HaX0XKACHHUE B IPUPO/IE, OTyUeHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUN psAA. OTWIEH U TPONWICH —
MPOCTEHIINE MPEICTaBUTENIN AJIKEHOB: (pU3MUeckrue M XHMMHUYECKHEe CBOWCTBA
(peaKI_[I/II/I TUAPUPOBAHUSA, TAJIOTCHHUPOBAHUA, THUApaATAllUH, OKHCJICHUA U

HOHI/IMepI/I3aI_II/II/I), MOJIYUCHUC U TPUMCHCHUC
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Anxanuensl: OyraaueH-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BakHEHIINE
XMMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lomydyeHne cCHHTETHUECKOTO

KaydyKa U pe3uHbI
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AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUNA psiA. ALETHIICH —
IPOCTEHIIMKA TpPEeACTAaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (GU3NYECKHE U
XMMUYECKHE CBOMCTBA (pEaKkIMy TUIPUPOBAHUS, TAJIOTEHUPOBAHMS, THAPATALIUY,

TOpPEHMS), IOJIyYEHUE U IPUMEHEHUE

2.5

Apensl. benszon: cocraB, crpoeHme, (QHU3MYECKHE U XHUMHYECKHE CBOWCTBA
(peakuuy rajJoreHMpoBaHUs U HUTPOBAHUs), IOJyUYEHUE U TPUMEHEHHE. ToTyo:
COCTaB, CTpOCHHE, (uU3NUeCKHe W XHUMHYECKHE CBOWCTBA  (peaKiuu
raJIOTCHUPOBAaHUSI M HUTPOBAHHS), TOIYYCHHE M TpHUMEHEHHE. TOKCHYHOCTH
apeHOB. ['eHermueckas CBsA3b MEXAY YIVIEBOJOPOJAMH, IPUHAUICKAIUMU K

Pa3JINIHBIM KJIacCaM

2.6

[TpupoHbIe HCTOYHUKH YTIIeBO10po0B. [IpupoaHbIil ra3 u monyTHbIe HEPTIHbIE




ra3sl. HepTp 1 e€ mpoucxoxnenue. CrnocoObl nmepepaboTKu HEPTH: MEeperoHka,
KPEKUHT (TepMHUECKUH, KaTtanuTtudeckuit), nuponus. [IpomaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IMPOMBIIUIEHHOCTH W B ObITy. KaMmMeHHbI yroiap u

MPOJIYKTHI €r0 TepepadoTKu

Kucnopoacoaepxaniyue OpraHnyecKue COSAMHCHHS

3.1

[IpenenbHble OJHOATOMHBIE CIUPTHL. METaHON U 3TAHOM: CTpOeHUE, (PU3NYECKUE
M XUMHUYECKHE  CBOWCTBa  (peakIM  C  AQKTUBHBIMH  METaJUIAMU,
raJIoreHOBOJIOPOJIaMU, TOpPEHHE), TMpPUMEHEHHE. BOJOpOAHBIE CBSI3U MEXIY
MOJIEKYJIAaMH CIIUPTOB. JlefiCTBME METaHOJIa U ATaHOJIa HA OPraHU3M YeJOBEKa.
MHoOroaTroMHble CIUPTHI. ITUICHIIIUKOIb U TIULEPUH: CTPOCHUE, PU3NYECKUE U
XUMHYECKHE CBOWCTBa  (B3aMMOJCHCTBHE CO  IIEIOYHBIMHU  METaJUIAMU,
KaueCTBEHHasi peakiusi Ha MHOIOATOMHBIE CHHPTHI). JleiicTBuEe Ha oOpranusm

YCJIO0BCKaA. HpI/IMeHeHI/Ie TIMHOEPpHUHA U STUJICHIJIUKOJIA

3.2

@deHOM:  CTpOGHHE MOJIEKYJNIbI, (U3MYECKHME W XUMHUYECKHE CBOICTBA.

Toxcuunocts denona. [Ipumenenue penomna

3.3

Anpaeruipl ¥ KeTOHbI. DopMabIeTH I, alleTalbACTU/l: CTPOCHHE, (DU3UIECKUE U
XUMUYECKHE CBOWCTBA (pEaKlMM OKHMCIICHHWS U BOCCTAHOBJICHUS, KaueCTBCHHBIC

peaxkuun), NoJy4eHue U NpUMEHEHNE

3.4

OAHOOCHOBHBIE TpeAebHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHAs U YKCycCHas
KHUCJIOTBI: CTPOCHUE, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOMCTBA, 00IIHMe IS
Kjlacca KHCJIOT, peakiuss dSTepuduKanuu), TNOJIydeHHEe U INPUMEHEHHE.
CreapuHOBasi M OJICMHOBAs KUCJIOTHI KaK MPEICTaBUTENN BBICHINX KapOOHOBBIX

KHCIOT. MBIIa KaK COJIM BBICIITHX Kap6OHOBI)IX KHCJIOT, UX MOIOIIEC ,I[CI\/'ICTBI/IG

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsel. 'maponus xupoB. [Ipumenenue xupoB. buonornyeckas poib

KHUPOB

3.6

VYraeBopl: cocTaB, Kiaccu(UKaLUs yriaeBoJoB (MOHO-, M- M IMOJUCAXapubl).
I'moko3a — mpocTednmii MOHOCaxapuJ: OCOOCHHOCTH CTPOCHHS MOJICKYJIbI,
bu3mYecKre 1 XMMUYECKHEe CBOMCTBA (B3auMoaeicTBre ¢ Tuapokcuom meau(ll),
OKHCJICHUE aMMHa4YHbIM pacTBOpoM okcuaa cepebpa(l), BoccTaHoBieHHE,
OpOXXKEHHE TIIOKO3bl), HAXOXJIEHUE B MpPHUPOJE, NMPUMEHEHHE, Ouoyornueckas
porb. @otocunTtes. @pykro3a Kak U3oMep IOKo3bl. Kpaxmain u 1emiono3a Kak
npupoaHbie mnoiaumepbl. CTpoeHHe KpaxMmana M Leuiosno3bl. dusznueckue u

XMMHYECKHE CBOICTBA Kpaxmaia (TUIpOJIN3, KaYeCTBEHHAs PEaKIus C HOJIO0M)

A3oTCcoIepKaIiie OpraHuIecKiue COeTMHCHUS

4.1

AMUHOKHUCIIOTEL Kak am@oTepHble opraHuyeckue coenuHeHus. dusuueckue u

XMMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpuMepe riaunuHa). buonoruueckoe




3HAa4YCHUEC aMHUHOKUCIIOT. HGHTI/II[BI

4.2

benkn kak mNpuUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THIPOIU3, AICHATYpAllUs, KaYeCTBCHHBIE PEaKIINH Ha OCITKH

BBICOKOMONIEKYIISIPHBIE COCITUHEHUS

5.1

OCHOBHbIE TOHATHS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIINH, CPEAHSISI MOJIEKYIIpHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —

noJmmMepurs3aluAa U NOJIMKOHACHCAIUA
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OKClepUMEHTANIbHbIE METOJbl M3yU€HHUS BELIECTB U UX MpEeBpalICHH:
O3HaKOMJICHHE ¢ 00pa3liaMu MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,

Kay4yyKoB. [loirydeHre CHHTETUYECKOTO Kay4dyKa U pE3UHBI

11 KJTACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

XUMHUYECKUH 371eMeHT. ATOM. SIapo atoma, M30TOIBL. DJIEKTPOHHAsE 000JI0YKa.
DHepreTuveckrue YpoBHH, OIYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DTIEMEHTHI.
OcoOeHHOCTH pacIpe/ieIeHus] IEKTPOHOB 10 OpOUTAISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHUOOB. DIEKTPOHHASA KOH(UTYpAIIs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema XxuMuueckux siaeMenTon 1. M.
MenpeneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U Ilepuoguyeckoil CHCTEMBI
xumuyeckux aeMmeHToB .M. MenzeneeBa ¢ COBpEMEHHON TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHS CBOWCTB XUMHUUYECKHX OJJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTHIX M CJIOXKHBIX BEIIECTB IO TPyNIaM W TepUuoiaMm.

3HadeHUe NEpUOANYCCKOro 3aKOHA B pa3BUTHU HAYKH

1.3

Ctpoenne BemiecTBa. XHUMHYECKas CBSI3b. BHABI XHMMHUYECKOW  CBS3HU
(koBajieHTHAs HEMOJISIpHAsE M MOJspHAsi, HWOHHAs, MeTajmyeckas). HoHbI:
KaTUOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMUYECKOW CBSI3U

(oOMeHHBIN U JOHOPHO-aKIIENTOPHEIN). BomopoHas cBs3b

1.4

BanenTHOCTb. DEKTpOOTpHUIIATEILHOCTh. CTENEHb OKUCICHUS

1.5

BemectBa MOJEKYISIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIECTBA. [HIMbl KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUIA KPUCTALIMYECKOM pemérku. IloHsATne O aucnepcHsIX

cucremax. VMcTuHHBIE U KOJUIOUJHBIC paCTBOPHI. MaccoBas J0JIs1 BC€IICCTBA B




pacTtBope

1.6

Knaccudukanus HeopraHndeckux coenuHeHnii. HoMeHknaTypa HeopraHu4ecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccudukanmss — XMMHYECKMX ~ peakuuil B
HEOPraHMYECKON U OPraHMYECKON XMMHUH. 3aKOH COXPAHEHHUs MacChl BEILECTB,

3aKOH COXPaHEHHMsI U MPEBPALICHHS SHEPTUU TPU XUMHUECKHUX PEaKIIHIX

1.8

CKOpoCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (JaKTOPOB

1.9

OOpatumble peakuuu. XuMHU4deckoe paBHoBecue. DakTophl, BIMSIOMUE Ha

cocTosiHue xumuieckoro pasHoBecus. [Tpunuun Jle [latense

1.10

OnexTponuTrueckas aucconuarys. CuiapHbIE W ciadbie AnekTposnthl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCIIasl, HEUTpalibHAas, IIeJIouHas. Peakiuy HOHHOTO

oOMeHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIE pcakuuu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxenue HeMerauioB B llepuoauyeckon cucreMe XMMUYECKUX
anemenToB J[.M. MenzaeneeBa 1 OCOOCHHOCTH CTpoeHHS aToMOB. Duzndeckue

CBOMCTBa HEMETAJIOB. AJIJIOTPOIHSI HEMETAJIOB (Ha MpUMeEpPE KUCIOPOAa, CEPBI,

dbocdopa u yriepoaa)

2.2

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEphI, a30Ta,
dbochopa, yrmepomsa W KpEeMHHs) M HX  COeAMHEHUH  (OKCHIOB,
KHCIIOPOJICOAECPKAIMX ~ KHUCIOT, BOJOPOAHBIX coeauHeHuil). llpuMeHenue

BaXXHEUIITNX HEMETAIJIOB U UX COSIUHEHUN

23

Meramnsl. Ilonoxenune wmeramioB B Ilepuogudeckod cucreMe XUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOSHHUS DJIEKTPOHHBIX 000J0UEK
aToMoB MeTayuioB. O0mue ¢puzndeckue cBoicTBa MeTayioB. CrilaBbl METAIIIOB.

DNEKTPOXUMHUYECKUN Psiji HAIIPSHKEHUH METaIIOB

24

XYWMHYECKHE CBONCTBA BAXKHEHIIMX METAJUIOB (HATPpUM, KaluWil, KaabIUH,
MarHuii, aJTIOMUHHHA, ITUHK, XpPOM, JKele30, MeIb) U HX coequHeHwit. Oomue

CIIOCOOBI MOJIYyYCHU A MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJ1JIOB B GBITy U TCXHHUKCE

2.5

I'eneTnueckas CBI3b HCOPTaHUYCCKUX BCUICCTB, NPUHAMJICKANIUX K PA3JINIYHBIM

KiaccaM

XUMUS U )KU3Hb

3.1

Ponp xumMum B 00€Cre4eHHHM 3KOJOTUYECKOW, SHEPreTUYeCKOW W THIIEBOI
0€30MacHOCTH, pa3BUTUU MeAULUHBL. [loHSATHE O HayyHBIX METOAaX MO3HAHHS

BEIIIECTB U XUMHUYECKHUX PEAKIIUMA

3.2

[IpencraBienust 06 OOIMIMX HAYYHBIX MPUHIUIAX MPOMBILIUIEHHOTO MOTYYEHUS




BOXHEHIIMX BewecTB. YUenoBEK B MHUpPE BELIECTB U MATEPHANIOB: BAaXKHEUIIHNE
CTPOUTENBHBIE MaTepualibl, KOHCTPYKUHOHHBIE MAaTEpHUAJIbl, KPACKH, CTEKJIO,
KepaMuKa, MaTepuabl Uil AJIEKTPOHUKH, HAHOMATEpHANIbl, OPTaHUYECKHE U

MUHEpaJIbHbIC YI00peHUs

33

XuMus W 300pOBbE UEJOBEKAa: MpaBUja HCIOIb30BAHUS JIEKAPCTBEHHBIX
[pernapaTosB, MpaBuiia 6€30MacHOr0 UCIIOJIB30BaHUS MTPEnapaToB ObITOBOI XUMUU

B [IOBCEHEBHOM KU3HU
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