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MNOACHUTEJBbHASA 3AIINCKA

[IporpammMa 1O XWMHM HAa YypOBHE CpPEIHETO O0O0mero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit ®enepannn», TpeOoBaHHUM K pe3ylibTaTaM OCBOCHHUSA
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpaMMbl CpeHero ooOIero oOpa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B  DeaepalbHOM  TOCYyAapCTBEHHOM
obpazoBarenbHoM cTtangapte COO, c¢ yu€tom KoHuenmuu mnpenoaBaHus
y4eOHOro mpeamMera «XHUMHsS» B 00pa30oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOMUX OCHOBHBIE 00pa3oBaTelIbHBIC MPOTPAMMBI, U
OCHOBHBIX TMoyoXkeHui «Crpareruu pa3BUTHs BocnuTaHuss B Poccuiickoi
@epnepanuu Ha niepuoj 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMHHU, K OIMPEACIICHUIO
oO1elt cTparerun oOy4eHMsl, BOCIIUTAHUS U Pa3BUTHS 00yYaIOUIUXCs CPECTBAMU
ydebHoro npeameta «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyaibHbeie TnosiokeHuss GI'OC COO o B3auM0OOyCIOBIECHHOCTH IICJIEH,
COZIepKaHUsI, PE3yJbTaTOB OOydYeHHUS U TPEOOBAaHWUN K YPOBHIO MOATOTOBKU
BBITTY CKHUKOB.

XUMHUECKOE o0Opa3oBanue, MoJIy4aeMoe BBIITY CKHUKAMHU
00111e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCA HEOThEMJIEMOM YacThlo HX
obpazoBanHOocTH. OHO CIY)KUT 3aBEpIIAIOIIAM  JTAllOM peaM3alvi  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIFOUYEBBIX IIEHHOCTEH, MPHUCYIIHX
IIEJIOCTHON CHCTEME XUMHUYECKOrOo o0O0pa3oBaHUs. OJTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKXKe SKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBBI0 W TPUPOTHON cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
oOydJaronmxcsi Ha YpOBHE CPEHEro O0Iero oopa3oBaHUs CpPeACTBAMHU y4EOHOTO
npeaMera «XHUMHS», COJIEp)KaHUE M TIOCTPOCHHE KOTOPOro OIpeeSieHbl B
nporpaMMme IO XHUMHUU C Y4€TOM chenuduKd HayKu XUMUU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJABl U B MATEPUAIbHOM >KM3HU OOIIECTBa, a TaKXKe C y4ETOM
o0mux T1ened W TPHUHIMIOB, XapaKTEPU3YIONUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero ooIero oopaszoBanus B Poccuiickoii deneparnum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UrpaeT ocoOyr poJib B
COBPEMEHHOM LMBHWJIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MaTepUanbHON KYJbTYPBHI.
Ona BHOCHUT CBOM BKJIaJl B ((OOPMHUPOBAHUE PAITMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJIOCTHOTO TPEJICTABICHUS 00 OKpPYXKAIOleM MHPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOI'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEWCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHS cTaja
HEOTHEMJIEMOM 4acTbI0 MUPOBOM KyJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIEIIHOTO
Tpyda M XKHU3HU KaXaoro ujeHa odOmectBa. CoBpeMeHHass XUMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWH HalpaBlieHA HAa pEUICHUE
rJI00AIbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOH, MUIIEBOM, IKOJIOTMYECKON 0€30M1aCHOCTH U OXPAHBI 3J0POBbSI.

B cooTtBercTBHM € OOmMMM LENSMU W MPUHIMIIAMH CPEAHETO OOIIETOo
obOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3YYEHUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOILEKYJIbTYPHYIO MOJArOTOBKY
oOyyarommxcsi, HEOOXOJIMMYI0 MM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa, IPOJOJKEHUS
o0pa30BaHMs B pa3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEIH.

CocraBnsitomiuMu  nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KYpChl —
«Opranuyeckas xumus» U «OOmas M HeOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZepXaHHsI KOTOPBIX SBIIIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHHWH MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUCHUEM 3HAHUW W3 OONICH XUMUM) U
OpraHn4eckon xumuu. POpMUPOBAHME NAHHOW CHCTEMBI 3HAHWW NPU U3YyUYEHUU
npeaMeTa 0O€CleuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranwmdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMus» cQOopMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CHUCTEMHOTO TOAXOJa K HW3Y4YEHHI0O Y4YeOHOro wmarepuaia u 0OyCJIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpeleNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBlIeHU o cTpoeHuu BemiecTB. CBeneHHs 00 U3y4yaeMbIX B Kypce
BEIECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOXKHBIX OMOJOTUYECKU
AKTUBHBIX COCIUHEHWN. B Kypce OpraHM4eckoll XWMHUU TOJYYarOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBSA3M, KIACCU(DUKAITMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUYECKOW PEAKIIUH.

[Tonx HOBBIM yriom 3peHusi B mnpeameTe «XuMHs» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YUYCHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETUYECKHI MaTepuan u (AaKTOJIOTHMUECKHE CBEICHHS O BEIIEeCTBaX U
XUMUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUS» O00yYarouuMcs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



ryoXke TMOHATh MCTOPUYECKOE HW3MEHEHHe (QYHKIUI STOro 3akoHa — OT
00o01IaromIei 10 0ObACHSIOMIEN U MPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXXKHEWINHMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaX U MPUMEHEHUH, a TAKKE O XUMHUYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsercss B Kypcax 10 m 11 kimaccoB
JIIEMEHTAMHU COJEP)KAHMS, HMEIOIIMMHU KYJIBTYPOJOTHUYECKH W IMPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHUIO B3aUMOCBS3M XHUMHH C
IpYTUMHU HayKaMH, PAcKpbIBAIOT €€ pOJib B IIO03HABATEIbHOM M IIPAKTUYECKOMN
JEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKHUX MPUIIOKEHUM XMUMHH, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(OPMALUIO U
OpUMEHATh €€ JUId TONOJIHEHUS 3HaHUM, pEelIeHUs HWHTEUIEKTYalbHbIX U
AKCIEPUMEHTAIIbHBIX HUCCIEA0BAaTENIbCKUX 3a7a4. B 1enom coaepkanue ydeOHOro
npeaMera  «XUMHsD»  JAaHHOTO  YPOBHS ~ M3YYEHMSI OpPUEHTHUPOBAHO  Ha
dopMupoBaHUE y OOYyYaromMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHUMAaHUS
¢unocopckux uued, TakMx Kak: MaTepualbHOE €AMHCTBO HEOPraHUYECKOro M
OpraHUYECKOTO MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTb MPUPOJHBIX SIBICHUH MNYTEM SKCHEPUMEHTA U
pelIeHHs TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUECKUMHU
IPEINOChUIKAMHU, OCO3HAHHE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpodiieM, a
TaK)Ke MpoOJeM cOepexeHUs: IHEPIETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIOB.

B nmmane pemeHus 3agad  BOCIMTAHMS, PA3BUTUS W COLMAIM3ALUU
00y4JarmuXxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K ONPEICIICHUIO
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBalOT  (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUN, HUMEOIUX 0a30BO€ 3HAYEHUE MJIA
pa3IMYHBIX BHUJAOB JACATENBHOCTU: PpEIICHUA NpoOsieM, TOHUCKAa, aHaau3a M
00paboTKku nHpopMaLuK, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUUECKON
U HCCIIEOBATENBbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B NMO3HAHUU
XUMHH.

B npaktuke npemnojgaBaHus XMMHUM Kak Ha YpPOBHE OCHOBHOIO OOIIETro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU ONPEAeIICHUN
COJICPKATEJIbHONM XAapaKTEPUCTUKU IEJIed HW3Yy4YeHUsT IpEeIMETa HaIlpaBJICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPATUIIMOHHO MpU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTU COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NeSATEIbHOCTH YE€JIOBeKa M KaK OJTHOTO U3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. C
METOAUYECKOM TOYKH 3PEHHUS TAKOW ITOJAXOJ K OIPEHCIICHUIO LEJIEU W3yYEHUS
IIPEIMETA SIBJISIETCS BIIOJIHE ONTPaBIAHHBIM.



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

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUW KAk  BaKHEHIIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHE M IOHWMAHHE CYIIHOCTU JOCTYIHBIX
00001IeHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHUH OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
UMEIOIINX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JAEATEIBHOCTH, CBI3aHHBIX C HAOIIOCHUEM U
OOBSCHEHHEM XMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  IPaBUII
0e30macHOro 00OpaIIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atuMm, conepxatenbHasi XapaKTepUCTHKA LEJIed U 3a/1a4 U3y4YeHUs
peaMeTa B IporpaMme Mo XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMU B CUCTEME CpenHero ooliero oopazoanusi. CerogaHs B
IpernojlaBaHu  XUMHUM B OOJIbIIEH  CTEMEHH OTHAETCA  MPEANOYTEeHUE
IPAKTUYECKONM KOMIIOHEHTE COJep)KaHusd OOydeHHUs, OPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIIMYCKHUKA 00I1€00pa30BaTEIbHON OpraHMU3aliy, BIAACIOIIETO HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCcCO0aMU U
YMEHUSMHU aKTUBHOTO MOJIyYEHHUsS] 3HAHUN U NMPUMEHEHUS UX B PEalbHOW >KU3HU
JUTSL pelIeHUsl TPaKTUYECKHUX 3a/1ay.

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

ajanTamys 00y4arolMXCcsl K YCJIOBHUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPaAMOTHBIX
PELICHUI B KOHKPETHBIX XKU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopmupoBaHue y O0OyYarolMXCS  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETECHIIUI), HMMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [JIS PA3IUYHBIX BHJIOB
JESITEIbHOCTH: PelIeHusl mpo0jeM, oUcKa, aHaln3a U 00paboTKu MH(pOpMAIH,
HEOOXOJUMBIX Ui NPUOOPETEHHs] OMbITa JAEATEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TMIO3HAHMM XHWMHHM, a TaKXke 1 OUEHKHM C TO3ULUN
HKOJIOTUYECKON O€30MacCHOCTU XapaKTepa BIMSHUS BEUIECTB M XUMHUYECKHUX
MPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U MPUPOIHYIO CPELLY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPYECKUX
CHOCOOHOCTEN 00yUaIOUUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIb30BATh
COBpEeMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU JIJIsl TIOMCKA U aHanu3a yu4eOHOW U
HAYYHO-TTOMYJISIPHON HHPOPMAITIH XUMHUYECKOTO COJICPIKAHUS;

(dbopMUpOBaHUE U PA3BUTHE Y 00YUAIOIINXCS ACCOLUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOII0IaTEIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPH IJIAHUPOBAHUU U TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBJIEHHOCTH XWUMHUHU, €€ BAXXHOM POJM B PEHICHUM TJI00ANbHBIX MpoOiieM
palMoOHAIBHOTO MPUPOIONOIB30BaHNUs, IOTIOHEHUS SHEPIeTUIECKIX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUsS OIbITa
UCIIOJIb30BaHUs TIOJIYYCHHBIX 3HAHUHN I NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUSX, CBSI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B yueOnom mnane cpeaHero oo6miero oOpa3oBaHUS MPEAMET «XUMUSD)
0a30BOT0 YpOBHS BXOAWT B COCTaB MPEAMETHOHN obnactu «EcTecTBeHHO-HAy4YHBIC
IPEIMETHD».

OO1ee yncno 4acoB, OTBEAEHHBIX AJIA U3YUYEHHUS] XUMHUU, HA 0a30BOM YPOBHE
cpennero oOmiero oopazosanusi, coctariseT 102 gaca: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKAHUE OBYUYEHUA
10 KJTACC
OPI'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MATEpHAIOB. Te€opus CTPOEHHUS] OPraHUuYECKHUX
coeaunenuit A. M. byTtiepoBa, e€ ocHOBHBIE TTo10)keHHsI. CTpyKTypHBIE (hOPMYJIBI
OpPraHMYECKHUX BelIeCTB. [ oMmomnorus, wu3oMepus. XUMHUYECKas CBS3b B
OPraHMYECKUX COEAUHEHUSX — OJIMHAPHBIC U KPaTHBIEC CBS3H.

[IpencraBnenne o KinaccUpUKANMKM OpPraHUYECKHX BemiecTB. HoMmeHknaTtypa
OpraHUYEeCKUX COEIMHEHHM (cucTeMarhueckas) W TpUBHAIbHBbIC Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHIA:
O3HAKOMJICHHE ¢ oO0pas3llaMd OpPraHMYeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTaHWYECKUX BEIIECTB, HAOIOJCHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OINBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJIeHUE, OOyTJIMBAaHUE U TOPECHHUE).

Yraesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKM psna. MeTraH M 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] U TOpPEHHUs), HAXOXJECHHWE B MPUPOJE, TNOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psiji. DTUIIEH U MPONUIEH —
MPOCTEUIIINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakMu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJyYEHUE U PUMEHEHHE.

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

AJKHMHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHM psijl. AlIETHIICH
— MPOCTEHIIMIA TpPeNCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUe W
XUMHUYECKUE CBOMCTBA (pEaKIuu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHMUS ), OJyYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, uU3NUECKHE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOTYUYEHUE U MpUMEHEeHHe. Tonyon:
cocmae, cmpoeHue, ¢uauueckue U  XuMuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOdyYenue u npumeneHue. TOKCUUHOCTD



apeHoB. ['eHeTHMueckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPHUHAIISKAIIUMH K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIIEBOAOPOAOB. IlpupomHblii ra3 W NONMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
NEPErOHKa, KPEKUHT (TePMUYECKUM, KaTalUTU4YecKuil), mnuposn3. IIpoaykTsi
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIH
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MpEBpaIleHU:
O3HAKOMJIEHWE ¢ O00pa3laMu IUIaCTMAcC, KaydyyKOB U PE3HHbI, KOJUIEKIUHU
«Heptp» u  «Yromap», MOAECIUPOBAHWE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKON PabOThI: MOTyYEHHE 3TUJICHA

Y U3YUYEHHE €T0 CBOUCTB.

Pacuérnrie 3agaun.

Brbluucienuss mo ypaBHEHHIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIUU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WIIHA MTPOTYKTOB PEAKIIUH).

Kucaopoacoaep:kamnue opranndeckue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL.. MeETaHON U 3TaHOJ: CTPOEHUE,
buznueckue M XUMHYECKHME CBOMCTBA (peakluuu C AaKTUBHBIMH MeETaJlJlaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHUE), NpUMEHEHHE. BoJOpOoJHbIE CBA3UM MEXKIY
MOJIEKyJIaMU CUPTOB. [lelicTBUE MeTaHOJIa U ATaHOJIa HA OPraHK3M YeJIOBEKA.

MHoroaromMHpie  CHUPTHL. ODTUJIEHIJIMKOIb M  [JMIEPUH: CTPOCHHUE,
bu3nueckue W XUMUYECKHE CBOMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakilds Ha MHOIOaTOMHble cnupThl). [lelicTBue Ha
opranu3M uesnoBeka. [[pumeHeHne rauiepruaa u STUIICHTIIUKOJIS.

@deHos:  CTPOCHHWE MOJIEKYJbl, (U3MYecKne ¢ XHUMHUYECKHE CBOMCTBA.
TokcuuHocTh penona. [Ipumenenue genona.

Anpnerunbl U kemouwvl. DopManbIaeruja, —aleTalblIeruj: CTPOCHHUE,
bu3nYecKkne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCICHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeJeNbHbIC KAapOOHOBBIE KHUCIOTH. MypaBbpuHAs W
YKCyCHasi KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe U XMMUYECKHE CBOMCTBa (CBOICTBA,
oO1ue Uil Kjacca KUCIOT, peakius 3TepuduKanum), nojJydyeHue U NpUuMEHEHHUE.
CreapuHOBasi M OJICMHOBAsI KHUCIOTHI KaK MPEIACTABUTENNM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mbljla Kak COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHCTBHE.

CnoxkHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonoruueckas
POJIb KUPOB.



VYrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yraeBOAOB  (MOHO-, JH- H
nosmcaxapuabl). [ r0ko3a — mpocTelmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbl, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA (B3aMMOJACWUCTBHE C
ruapokcugom Meau(Il), oxkucieHne amMmmuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. pyKTo3a KaK H30MEP TITIOKO3BI.

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

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHIA:
poBeJcHNE, HAOMIOJEHUE U OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcugoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICUCTBUE TJIMIIEPUHA C
rugapokcuoMm meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHJIa
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmanaa C HOIOM),
IPOBEJICHUE NMPAKTUUECKONW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluuciaenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WM MPOAYKTA PEAKIHUH MO M3BECTHBIM Macce,
00BEMY, KOTMUECTBY OJHOTO U3 UCXOIAHBIX BEIIECTB MJIM MPOAYKTOB PEAKIUH).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coequHeHus. Ousnueckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMmepe mmiuHa). buonornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuael.

benku kak npuUpoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasi,
BTOpUYHAs W TpETUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOMICTBa OEIKOB:
THIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHIA:
HaOJI0/ICHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JACHATYpauus OEIKOB IpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OEIIKOB.

BbicokoMoJIeKyJISIDHBIE COeIMHEHUS

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJIEKYJSpHas
macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHEHCALHS.

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

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU N3YyUYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBIISICTCS 4Yepe3 HCIONh30BAHWE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TMOHATHUN, TaK W TOHATUMN, SBISIOUIMXCA CHUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO11ue ecTeCTBEHHO-HAayUHbIE NIOHATHSA: SIBJICHUE, HAYYHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(UKaIus, MepUOIUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

®dusuka: wmartepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
DHEPreTUUECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €UHULIBI UX U3MEPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3MeE,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIEBOIBI, >KUPBHI,
bepMeHTHI).

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

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

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHMH

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 NEPUOOB. DNEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [lepuoanueckoi CUCTEMBI
xuMuueckux anemMeHToB Jl. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUSI CBONCTB XHMHUYECKHX D3JIEMEHTOB U
0o0pa3yeMbIX MMH TPOCTBIX M CJOXHBIX BEIIECTB IO TpyNmnaM U MEpPHOJIaM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJICHTHAsi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuentopHsiil). BomopoaHas cBs3b. BaneHTHOCTb. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemniectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THMbl KPUCTAUIMUYECKUX PEIIETOK. 3aBUCUMOCTh
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,
MPUHAJIEKANUX K Pa3JIMYHbIM KJIaccaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKHX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XMMHHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHHS YIHEPTUH MPU XUMHUYECKUX PEaAKIIHIX.

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

Dnextponutryeckas aucconuanus. CuiabHbIC B cliadbie d5ekTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIHHBIE PEAKIUU.

OKCNEpUMEHTAIbHBIE METOJIBl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHUI:
neMoHcTpauus Tabnun «llepuoanueckas cucrema XuMuueckux sineMentoB Jl. U.
MeHneneeBay, U3y4eHHE MOJIENCH KPUCTAUIMYECKUX PEMIETOK, HAOIIOeHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3oKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPENEICHUE CPEABl PACTBOPOB BELIECTB
C TOMOUIBIO YHUBEPCAJIBHOTO MHAUKATOpPA, PpEAKIUU HOHHOIO OOMEHa),
IIPOBEJICHUE NIPAKTUYECKON paboThl «BiusHue paznuuHbIX (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XMMHYECKHX pEaKUUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C MCIIOJIB30BAHUEM IOHATHUS «MaccOBas
JIOJISI BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  Ilonmoxxenne HemertauioB B Ilepuoandeckoil  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  (OKCHIIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHU ).

[IprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. 1lonoxxenne meramnos B llepuoandeckon cUCTEME XHMHUYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000J0UYEK
aToMOoB MeTayuioB. O0mue gusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUH Pl HAPSKEHUH METaJJIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHWH, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUN.

OO6mume cnocoObl MoMydeHus: MeTauioB. [IpuMeHeHre MeTaioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHbBIE METO/bl H3YyYE€HHS BEHIECTB M HX IPEBpAIICHUMN:
W3YUYCHHE KOJUICKIIMU «MeTallibl M CIUIaBbl», OOpa3llOB HEMETAIOB, pEIIeHUE
OKCIIEPUMEHTAIBLHBIX 3a7a4, HAONIOJICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT Y IIEJI0YeH, KAYECTBEHHBIC PEaKIIUU Ha KATUOHBI METaJUIOB).

Pacuérurlie 3amaun.

Pacuétel maccel BemecTBa uiaM 00BEMA ra3oB MO W3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacd€Tpl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OTHO
13 BEILIECTB UMEECT MPUMECH.

X¥MMHS U KU3Hb

Ponp xumum B oOecriedeHHH 3KOJIOTHYECKOW, SHEPTETUUECKOW W THINECBOU
06e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJax MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKIINM.

[IpencraBienuss 00 OOHMMX HAYYHBIX MPUHIUIIAX [POMBIIUICHHOTO
MOJYy4YEHHUS BaXKHEHIIIMX BEIIECTB.

UenoBek B MHpE BEMIECTB W MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKLIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMmuKa,
MaTepuabl JJs 3JIEKTPOHUKH, HAHOMATEpUAJIbl, OPTAHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XuUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia 0E30MaCHOTO UCIIOIh30BaHUS MPEMapaToB OBITOBOW XUMUU
B IIOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3U.

Peanuzanusi  MeXnpeAMETHBIX  CBA3€d TpU  U3YyYEHUH  OOmed
HEOPraHUYECKOM XMMMH B 11 Kilacce OCyIIeCTBIISIETCS Yepe3 UCIIOIb30BaHUE Kak
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHITHH, SBIISIOIIMXCS
CHUCTEMHBIMU ISl OTAECIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TMOHSTHS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccupukaius, IMepUOJUIHOCTb, HAOJIOICHHE,
JKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepusi, FHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHME BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEIIIECTB B OPraHU3ME.

['eorpadusi: MuUHEpaBI, TOPHBIC TOPOJIBI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHonorus: XuMuU4ecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsl, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3WCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
IMPOMBINIUICHHOCTh,  (papManeBTHYECKass  MPOMBINLICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEpHUAaJOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJaIMMHUCI TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeAMETHBIM W TIpeAMETHbIM). HayuHo-MeToau4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OO0IIEero
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEILHOCTHBIA MTOAXO.

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

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKON TpPaKJaHCKOM HUIAECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITENBHOCTH U CAMOONPEEIEHUIO;

HaJIM4Khe MOTUBALIMK K O0YUEHHUIO;

LeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTH HAa OCHOBE
KITIOYEBBIX IIEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTb M CIHOCOOHOCTh OOY4YaroOIIMXCS PYKOBOACTBOBATHCS B CBOEH
NEeSATEIbHOCTH HEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIUMU IIETOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
IIEJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PpEe3yJbTaThl OCBOCHUS TMpeaMeTa «XUMHsS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U UJealaMHd POCCHICKOT0 Tpa)KAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TOBEJEHHUSA, CIHOCOOCTBYIONIMMHU  TIpoIleccaM
CaMOIIO3HAHUs, CaMOpPA3BUTUSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yUarImMXxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS TMpeaMera «XUMHUS»  OTpaxaror
c(hOpMHUPOBAHHOCTh OTBITA IIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
00ydJaronmxcs Mo peaan3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOro0 BOCIMTAHUSA:

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

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXIMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPHU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHITOJIHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMAaTb MOTHUBBI, HAMEPEHHUs, JIOTHKYy U
apryMEHThI IpYTMX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) naTPUOTHYECKOT0 BOCITUTAHNS:

[IEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUYECTBEHHON XUMHU;

YBaXEHUsI K MPOIECCYy TBOPUECTBA B OOJACTHM TEOPUU U IMPAKTUYECKOTO
IPUMEHEHUS XUMHHU, OCO3HAHMsI TOTO, YTO JOCTUIKEHMSI HAyKH €CTh pe3yJsbTar
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX SKCHEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHUKOB;

UHTEpEeCa M I103HABATEIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIELYIOIIEM
aHaJin3e MHPOpPMAIMKM O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEIACHHS;

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

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYNKH CBOMX TOBApPHUIICH C
NO3UIMI HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN AITHX
HOCTYIKOB;

4) popMuUpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEeH 370poBOoro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHus TpaBuil 0Oe30MacHOro OOpallleHusi € BELIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOM JEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPAaBWJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€3011acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM U HENPUATHS BPEAHBIX NMpPUBBIUEK (YNOTpeOIeHus
aJIKOTr0JIs, HAPKOTUKOB, KYPEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HMCCIIEeI0BaTEIbCKON
NESATEIIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JIPYrMX BHJAX
NESTEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUU NPAKTUUECKUX 3a/ad
COLIMAJILHOW HAIPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);



UHTEpeca K MPAKTHUECKOMY U3YUYEHHIO MPOodeccHil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUU 110 XUMUU;

YBAKEHUS K TPYAY, JIOIAM TPYJa U PE3ybTaTaM TPYyAOBOU JESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHMIY&JIbHOH TpPaeKTOpUU
oOpa3oBaHusi, Oyayuied npodeccun M peanu3alMi COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTeH 0011IecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

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

NOHMMAaHHUA TJI00ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJieM, BIMSHUA
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOTHON U COUUAIIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BAaHUS JIOCTHIKEHUM XUMHUM Ui
peuIeHus BOIIPOCOB PALIMOHAIIBHOTO TPUPOAOIIOIb30BaHNUS,

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX Bpel OKPYKaAKOLIEH
IPUPOJTHON cpelie, YMEHHUs] MPOTHO3MPOBATH HEOIArONMPUSATHBIE SKOJIOTHMUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U NPEIOTBPAILATD HX;

HAJIM4YHs PA3BUTOrO HKOJIOITMYECKOTO MBILIUICHMS, YKOJIOTUYECKON KYJIBTYHI,
OIBITA NEeATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IPAaKTHKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOATH HJIEOJIOTHU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

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

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKH, OCO3HaHHs €€ polu B
(OpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHUU 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  COBPEMEHHOM
LIMBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTHM M BaXXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTEpUaAIbHON KYyJIbTYPbI, PEIICHUHU I100aIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacHOCTH, B PA3BUTHUHM MEIUIMHBI, 00ECIIEYCHUH YCIOBUM
YCHEIIHOTO TPyAa U OSKOJOTWYECKH KOMGPOPTHOM KH3HU KaXKJIOro 4YiIEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUsA CYLIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJlydyaeMble 3HAHUA I aHAIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOASAIINX B HEM NU3MEHEHUN, YMEHHS JIeJaTh 00OCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCSI MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUSA IS
pelieHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUH N0 XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B Pa3lnYHbIX cepax mpodhecCuoHaTbHON

NESTEIBbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS YYeOHOTO mpeamera «XuMHs» Ha
YPOBHE CpeaHETo 00Iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble 1 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEIU(PUKY METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHBIA (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIICI0BAaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHE);

YHHUBEpCaJIbHbIC yUeOHbIC NEHCTBHS (IMO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00y4YatoInXcs;
CHOCOOHOCTh o0yyaromuxcs MCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4YCOHBIC
JIEUCTBUS B IO3HABATEIIbHON U COMAIBHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMH W  PETYJSATUBHBIMU
EUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeMcTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aKTyalW3upoBaTh  MpoOIiieMy,
BCECTOPOHHE €€ pacCMaTpPUBATB;

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

MCIMOJIb30BaTh MPU OCBOCHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aHUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUI;

BBEIOMPATh OCHOBAaHWUS W KPUTEPUH ISl KJIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYXXIeHUS (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYEeCKas (opMmyna, ypaBHEHHE XUMHYECKOU
peaklMy — TMPU PEIIEHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHUX 3aj1ad,
IPUMEHSTh Ha3BaHHbIE MOJEJIbHbIEC NIPE/ICTABIICHUS ISl BBISBICHUS XapaKTePHBIX
MIPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh OCHOBAMU METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuii;

bopMyIMpOBaThH 1IEJIM U 3a/1a4M UCCIIEI0BAHMS, UCIOIB30BATh MMOCTABICHHBIE
U CaMOCTOSATENTHHO C(OPMYyIMPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIOTE3bl IO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUSI HAOIIOJATh 32 XOAOM
mpoiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro  pe3yibTaT, (OpMyIHpOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEeIbCKOM U MPOEKTHON
NESATETLHOCTH, TMPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3ajiad, NPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHMUSI.

3) pabora ¢c naopmanuei:

OpUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIIpHAsT JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl MHaTepHETa), aHanmu3upoBaTh WH(DOPMAIMIO PA3IMYHBIX BUAOB U (HOpM
IIpE/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



GbOopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
orOope wuH(pOpManuy, HEOOXOAUMOM [ BBINOJHEHHS Y4YeOHBIX 3a7ad
OIIPEIENEHHOTO TUIIA,

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOWpAaTh  ONTUMaJbHYI0  (HOpMy  MpeACcCTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W  MPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOM TEMBI B XOJi€ JUanora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEIILHO BBIMTOJTHEHUS IPEIIIOKCHHON 3a/1a4H;

BBICTYIIaTh C MPE3CHTAlMell pe3yJlbTaTOB IMO3HABATEIBHON JIE€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO I COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW pabOThl MO MCCIIEJOBAHUIO CBONCTB
U3y4aeMbIX BEILECTB, peaju3alui y4eOHOro MpoeKTa U (popMyIHpOBaTh BHIBOIBI
0 pe3yJbTaTaM NPOBEAEHHBIX HCCIEJOBAHUM MYTEM COTJIACOBAHMS MO3UIMI B
X0J1€ 00CYXIeHUSI 1 0OMEHa MHEHUSIMH.

Ogy1aieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMHU J1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBIISATH CBOIO TO3HABATEIbHYIO
JeSITENIbHOCTD, OMpefenas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHA Mpu
BBINIOJIHEHUHU YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajad, BbBIOMpaTh HauOoliee
3 PeKTUBHBIN CcMOCO0 HMX pEIICHUS C YYETOM TIOJYUYEHMs] HOBBIX 3HAHUU O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUSD»
OTPaXkKaloT:

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



npupoasl, B (POPMUPOBAHWUU MBINUICHUS] W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHOW IPaMOTHOCTH, HEOOXOAUMOM IJIsl PEeIIeHUs MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U MPUPOTHON
cpene;

BJIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTOJIATAIOIIME TOHATHA (XUMHYECKHH 3JEMEHT, aroM, DSJEKTPOHHAas
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, YTJIEBOAOPO/IbI,
KHUCJIOPOJI M a30TCOJEp KaIMe COCTUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHbIE COEAMHEHNUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS
oprannueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKHI S3BIK XWMHHU; MHUPOBO33PCHUECKHE 3HAHWUS,
JeXalue B OCHOBE MOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
ABJICHUHN, (AKTOJIOTUYECKUE CBEACHHMSI O CBOICTBaX, COCTaBe, IOJYyUYEHUU WU
0€30MacHOM HCIOJIb30BAaHUN Ba)XKHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
MPAKTHYECKOHN JEATeIbHOCTH YEeTIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEPHbIC MPU3HAKU TOHSITHUH,
yCTaHaBIMBAaTh MX B3aUMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIIME MOHATUS IpPU
OIMMCAaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OPraHUYEeCKIX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHUI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
COCTaBJICHUS MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
bopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUM XUMHUYECKUX PEaAKIUH,
M3rOTAaBIMBATh MOJEIN MOJIEKYJ OpPraHMYECKHX BEIIECTB JJI WJUIIOCTPAIlUM HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIIMBATH MPUHAAJIEHKHOCTh H3YUEHHBIX
OpraHUYECKHUX BEUIECTB MO HMX COCTaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIacCy/Tpymnme COeAWHEHUN (yriaeBOIOpPOAbI, KHCIOPOA M a30TCOAEp KaIliue
COCTMHEHUS, BBICOKOMOJEKYJISIDHBIE COCAMHEHMsI), aBaTb UM Ha3BaHUS IO
cucreMatnueckod HoMmeHkiarype (IUPAC), a takxe NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITUJICH, MPONUJIECH, AalleTHJICH,
ATWJICHIJIMKOMb, TIHIEpUH, (eHod, (popmanbaerul, aleTalbIeruj, MypaBbUHas
KHCJIOTa, YKCYCHas KHCIIOTA, OJIEMHOBAs KUCJIOTa, CTEApUHOBAs KUCJIOTA, TIII0K03a,
bpyKTO3a, KpaxMal, LeJUII0JI03a, TIUIHIH);

c(hOPMUPOBAHHOCTh YMEHUSI ONPENEIATh BHUIbl XUMHUYECKOHW CBSA3U B
OpraHUYECKUX COECIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



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

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaThb  COCTaB, CTPOECHUE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATWJICH, MPOIMJICH, arleTHJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH307, METaHOJ], ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTHl, MypaBbUHAs U YKCYCHAasl KHUCJOTBI, TJIFOKO3a,
Kpaxmai, [eJUII0JI03a, aMUHOYKCYCHAsI KMCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PpEaKIHUil ¢
WCITOJIb30BAaHUEM CTPYKTYPHBIX (hOopMyIT;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHHUKHU YTIIECBOJAOPOTHOTO
ChIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yyrojb), CHOCOOBI HX NepepaboOTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB MepepadOTKu;

c(hOpMUPOBAHHOCTh YMEHHU MPOBOJUTH BBIUUCICHUS IO XHUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peaknuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BIAETh CUCTEMON 3HaHUKA 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUs, UCTIOJIb3YEMbIX B XHUMHUHU TIPU HU3yYCHHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIIOICHNE, N3MEPEHNE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHUS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BElIeCTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJTIOATH MTPaBUiIa MOJb30BAHUS XUMUYIECKON
MOCYJIO W J1TabopaTOpHBIM O0OPYIOBAaHWEM, a TaKXKe MpaBuia OOpamieHus ¢
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBITOJTHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W BBIMIOMHATH XUMHYECKUI
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHMYECKUX BEIIECTB MPU HATPEBaHUH, MIOJTyUYCHHE
STWJICHA W W3YyYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUU OPTraHUYECKHX
BEILECTB, JEeHATypalusi OCJIKOB MpU HArpeBaHHM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH M JAOOPATOPHBIM OOOPYJIOBAaHUEM, TWIPEICTABIATH PE3YIbTaThI
XUMHUYECKOTO SKCIEpUMEeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIHpOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIU3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJIY4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBAa MacCOBOMU
undopmaruu, aTepHeT u apyrux);



chOpMUPOBAHHOCTh ~ YMEHHH  COOMIOAaTh  MpaBWIa  DKOJOTHYECKU
I1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYMOBOH NESITEIHHOCTH B IIENISIX
COXpAaHEHHS CBOETrO 3J0POBBS U OKpY)KAIOIIEeW MPHUPOIHON Cpeibl, 0OCO3HABAThH
OMacHOCTh BO3JICUCTBUS Ha >KMBbIE OPraHU3Mbl OINPEACIEHHBIX OPTaHMYECKHUX
BEIECTB, MoHUMas cMbica nokazatens [1JIK, mosicHsaTe Ha mpumepax crocoObl
YMEHBIIICHUS W TPEIOTBPAIICHUS WX BPEAHOTO BO3ACHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUIsi 00ydYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI: YMEHHUE
OPUMEHSATh 3HAHMUSI OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUMU;

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

bopmyi.
11 KJIACC

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

c(hOPMUPOBAHHOCTh  TPEJCTABICHUNA: O XHUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHM B IIO3HAHUU SBJICHUU
OpupoAbl, B  (POPMUPOBAHUU MBIUUICHHS W KyJbTYphl JIMYHOCTH, €€
(GyHKIHMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl peLIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralolIue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJia, MOJIb, MOJIAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KOBaJIeHTHAas, MOHHAsI, METAILIMYECKAsl, BOJOPOAHAS ), KPUCTAIMYECKAsl PEIIETKA,
TANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJIUTBI,  HEDJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM pEakUUHd, XUMUYECKOE PABHOBECHE); TEOPHH M 3aKOHbI (TEOpHs
NIEKTPOJIMTHYECKON JaucconManuu, nepuoguyeckun 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpaIleHUs] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN $3BIK XHUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIKAUIME B OCHOBE IMOHUMAHUS NPUYMHHOCTH HU
CUCTEMHOCTH XMUMHYECKHX SIBICHUN, (PAaKTOJOTUYECKUE CBEIEHHUS O CBOMCTBaX,
COCTaBe, MOJIyYeHUH U 0€30MacCHOM UCIOJIb30BaHUU BAKHEHIINX HEOPTraHUUYECKUX
BEILECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKa,



c(hOpMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
yCTaHaBJIMBAaTh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPHU
ONMCaHUU HEOPTaHUYECKUX BEIIECTB M MX IPEBPAILCHHUIA;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJMKY JUJIS
cocTaBieHuss (HOpMyJ BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJEKHCIbIA ra3, aMMHak, TamiéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUI ONPEIENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, NOHHAs, METAJUIMYECKasi, BOAOPO/IHASI) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJISpHAasi,
WMOHHAs!, METAJUTMYECKas), XapakTep cpebl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCTUHCHM;

c(hOpMUPOBAHHOCTh yMEHUHI yCTaHaBJIUBATh NPUHAJJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO MX COCTaBy K OMNpEeAeNEHHOMY Kiaccy/rpymie
COEIMHEHMI (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIJIOThI, aM(OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOAUYECKOTO 3aKoHa /J.
N. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIbHYIO
U IPOTHOCTHYECKYIO (QYHKIIUY;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 14 mnepuonos Ilepuoanueckoil cucTeMbl
xumudeckux sneMmentoB JI. VM. MenneneeBa, UCHoJib3ysl MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opoutanm», «3HEPreTUYECKUE YPOBHW, OOBSCHSTH
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHYECKUX JIEMEHTOB M UX COEIMHEHUN
10 TIEpUOIaM | rpyrmaM lleppoanyeckon CUCTEMbI XUMUYECKUX 31eMeHTOB JI. U.
Menaeneena;

cOpMHUPOBAHHOCTh ~YMEHHUH  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIAATh CYLIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOPraHUYECKUMHU
BEIIIECTBAMHU C [TOMOIIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIU;

c(hOpMUPOBAHHOCTh YMEHHUS KIIACCU(PUIIMPOBATH XUMUUYECKHE PEAKIMH T10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBYy pPEArupyroIUX BELIECTB, TEILUIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS 3JIEMEHTOB, 0OPaTHMOCTH
peaKiMy, y4acTHIO KaTaau3aropa);

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



c(OpMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KaueCTBEHHBIH COCTAaB pPAa3jMYHbIX HEOPraHMUYECKUX BEIIECTB, pPACIIO3HABATH
OTIBITHBIM TIYTEM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  PpaCKpbIBaThb CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA MOCPEICTBOM COCTABICHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaklMK OT pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIIHero Bo3aencTus (npuuuui Jle latense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKal[ue B OCHOBE IMPOMBINIJICHHOTO MOJyYeHHUs CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAyUYHBIX NPUHIIMIAX U
HKOJIOTHYECKUX MPOOIEeMaxX XUMMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHUCICHHS C HCIOJIb30BAHUEM
MOHSITUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHUHN Ta30B
IpU XUMHUYECKHX PEAKIUAX, MACChl BEIIECTBA UM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOLIUMX B peaKlUu
BEILECTB, TEIJIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUI COOMIOATh MpaBUiia MOIb30BAHUS XUMUYECKON
MOCy/Iol U J1TabOpaTOpHBIM OOOpPYJOBAaHHUEM, a TaKXKe IpaBwiia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKLMSIMHU MO BBITOJTHEHUIO J1aO0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
IKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
ONpeNeJIeHUE Cpellbl PAacTBOPOB BELIECTB C IOMOINBI YHHBEPCAIBHOIO
WHMKATOpPa, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuyu MOHHOTrO OOMEHa, KAayeCTBEHHbIE peaklUuu Ha cylbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHS, PELIEHUE 3KCHEPUMEHTANbHBIX 33Jad IO
TeMaMm «Metamey U «HeMeraymibl»y) B COOTBETCTBHHM C TPAaBUJIAMH TEXHUKH
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U J1TA00pATOPHBIM 000pYyI0BaHUEM,
NPEACTABIATh PE3YNbTaThl XHWMHYECKOTO JKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIONIMX peakmuii U (HOpMyJIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIU3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJY4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MacCOBOMU
KOMMYHUKaluu, MHTepHEeT u ApyTrux);



chOpMUPOBAHHOCTh ~ YMEHHH  COOMIOAaTh  MpaBWIa  DKOJOTHYECKU
I1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYMOBOH NESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA dKUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [1JIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHBIICHUS U
NpEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yJaronmxcsi ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CIENbIX M CHA0OBUASIIUX OOYYaloOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢possbie)
Ne n/m Kontpoabubie  IpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pa3nea 1. Teopernueckue 0CHOBBI OPraHN4eCKOM XUMUH
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOEHMS OPraHUYECKUX COETMHEHUN A. 3
M. bytneposa
Nroro no pazgeny 3
Paznen 2. YraeBoaopoabt
2.1 [IpenenbHbie yriIeBOAOPOIbI — aJKaHbI 2
29 HenpenenbHbie yriieBOaOpOIbL: aKEHBI, 6 |
AJIKAIUEHBI, ATKUHBI
2.3 ApOMaTHYECKUE YTIEBOIOPOIbI 2
24 [IpupoiHbIE HICTOYHUKH YTJIEBOJIOPOJIOB U 3 |
ux nepepadoTka
Hroro no pazneny 13
Paznen 3. Kucinopoaconepskamnue oprannyeckue coeJuHeHust
3.1 Cnuptsl. ®eHon 3
19 Anpaerunpl. KapOOHOBBIE KHCITOTHI. 7 1
Crnoxxnbie 3(upbI
33 VYrieBoibt 3 2




Nroro no pazgeny 13
Pa3nes 4. A3oTcoaepkaniue opraHu4ecKue coeJHHEeHHUs

4.1 AMUHBI. AMUHOKHUCITOTHI. benku 3
Hroro no pazgeny 3
Pa3znen 5. BbicokoMoJIeKyJIsIpHbIE COeINHEHUS

5.1 ITnactmaccel. Kayuayku. Boiokna 2
Nroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kontpoabnbsie IIpakTnueckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThl padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMHH
Crtpoenue atomoB. [lepuognyeckuii 3aKoH
but6mmoreka [IOK
1.1 u [lepronnueckas cucTeMa XUMHYECKHUX 12
https://m.edsoo.ru/
anemeHToB /I. 1. Menneneesa
12 Crpoenue BeniectBa. MHOroobpasue 12 bubnmoreka [JOK
’ BEILIECTB https://m.edsoo.ru/
bubmunoreka LIOK
1.3 XuMHUuecKre peakIiinu 17 1
peak https://m.edsoo.ru/
Hroro no pazneny 41
Paznen 2. Heoprannueckasi XumMusi
Bubmmoreka IIOK
2.1 MerTamisl 8 1 s
https://m.edsoo.ru/
bubmuoreka IIOK
2.2 Hewmeramisr 12 1 1
https://m.edsoo.ru/
)3 CBs13b HCOPTAaHUYECKUX U OPTAaHUYECKHUX 3
) BEILIECTB
Hroro no pazneny 23
Pa3zgen 3. XuMus u :Ku3HbL
Bubmuoreka IIOK
3.1 XuMHA U )KU3HDb 4 s
https://m.edsoo.ru/




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTposabHbie
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
nudposeie
o0pa3oBaTe/bHbIE

pecypchl

[Ipenmer opraHn4eckoi XUMHH, €€
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE

Teopust cTpoeHUs OPraHUuYECKUX

coenquHeHuil A. M. bytnepoBa, €€ 0CHOBHbIE

ITOJIOXKCHHU A

[IpencraBienue o kinaccupuKaun
opraHuueckux Bemiects. Homenkmnarypa

(CI/ICTeMaTI/I‘-IGCKaSI) " TPUBHUAJIBHBIC HA3BAHU A

OpTraHU4YCCKUX BCIICCTB

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH Pl

MeraH u 3TaH — NpoCTEUIINE
MIPEICTABUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA

OTUWJIEH U IPONUJIEH — MPOCTEUIIINE
MPEJICTAaBUTENN ATKEHOB

[Ipaktuueckas padora Ne 1. «Ilomyuenue
JTUJICHA U U3YYEHUE €r0 CBOKCTB)

Ankanuensl. byranuen-1,3 u
metunoytanuen-1,3. [lomyuenue
CUHTETHUYECKOTO KayuyKa 1 pEe3UHbI




10

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH psii. ALETUIICH —
MPOCTEUILNN PEICTABUTEIb ATIKUHOB

11

Breruncnenus no ypaBHEHUI0O XUMUYECKOM
peakuuu

12

ApeHsbl: 6eH301 1 TOIyO0J. TOKCHYHOCTh
apeHoB

13

I'eneTnyeckas cBsi3b yIiI€BOJOPOAOB,
MPUHAJISKANUX K PA3IMYHBIM KJIaccaM

14

[TpupoaHbIE HCTOYHHUKH YTIEBOAOPOIOB:
NIPUPOIHBIN Ta3 ¥ MOIYyTHBIC HEPTSIHBIC Ta3bl,
He(Th M MPOAYKTHI € TIepepadoTKH

15

IIpupoaHbIE UCTOUYHUKH YIJIEBOJLOPOIOB:
NIPUPOIHBIN ra3 ¥ MOIYyTHBIC HEPTSIHBIC Ta3bl,
He(Th M MPOAYKTHI € TIepepadoTKH

16

KonTtponpHast pabota o pazueny
«YTIIeBOAOPOABD)

17

[IpenenbHBIC OTHOATOMHBIC CITUPTHI:
METaHOJI U 3TaHo. BomopoaHas cBs3b

18

MHOroaToMHBIE CITUPTHI: ATUICHTIUKOIbL U
TJIHIIEPUH

19

@DeHoJI: CTPOCHUE MOJIEKYIIbI, (PU3NYECKHE U
XMMHYECKHE CBOMCTBA, IPUMEHEHHE

20

Anpaeruapl: GopManbACTUT U alleTalbACTU/I.
AneroH

21

OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE
KUCIIOTBI: MypaBbUHAs U YKCYCHAsI

22

[IpakTuueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaSI 1 OJICMHOBasA KHCJIOThI, KaK
MMpEACTAaBUTECIIN BbICIIINX Kap6OHOBBIX KHUCJIOT

24

MBpi1a Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEeE ASHCTBHUE

25

CrnosxHble 3(hUpbl Kak MPOU3BOAHbBIE
KapOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX

3¢upoB

26

XKupsbr: ruaponn3, IpuMEeHEHHE,
Ouostornyeckas pojb )KHPOB

27

VYrneBoasl: cocTaB, KiacCH(PUKAIIUS.
Baxneumue npeacTaBUTeNnu: IIIH0K03a,
dpykTo3a, caxaposa

28

Kpaxman 1 nemnrono3a Kak IpupogHbIe
MOJIMMEPHI

29

KonTponbhast pabota no paszueny
«Kucnopozaconepxaiine opraHuueckue
coenuHEeHU/ Beepoccuiickas mpoBepoyHast
paborta

30

OO61as xapakTeprCcTUKa a30TCOAEPIKALIUX
OpraHWYEeCKHUX coennHeHHH / Beepoccniickas
poBepovHas paboTa

31

AMMHBI: METHJIAMHH M aHUIUH

32

AMHHOKHUCIIOTHI Kak aMm(pOTEpHbBIS
OPraHMYEeCKHE COCTUHEHHUS, X
ouosorunueckoe 3Hauenue. [lenrruanl. benku
KakK HpI/IpOI[HBIG BbICOKOMOJIGKy.H;IpHBIG
COCIUHCHUA




33 OCHOBHBIC TIOHATHS XUMHUH

BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN

OcHOBHBIE METOIbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN.
[TnacTMacchel, KayqyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposbie
/i Tema ypoka Beero Koutpoabsnbie IIpakTuyeckue P ——
padoThl padoThI pecypenr
1 AtoMm. CocTaB aTOMHBIX sJIED. 1
2 Xumuueckui aneMeHT. M30Tonsl. 1
3 DJeKTpoHHask KOH(UTypalys aTOMOB 1
4 CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB 2
5 Knaccudukanus XuMU4eCKUX 3J1€MEHTOB (S-, |
p-, d-, f-3memenTsI)
6 DNEeKTPOHHBIE KOH(UTYpAIIUU aTOMOB B 1
OCHOBHOM HBO30YKIEHHOM COCTOSIHUU
DNIeKTPOHHBIE KOHPUTYpAIlUd HOHOB 1
DIEeKTPOOTPULIATETLHOCTh 1
[lepuoanueckuii 3akoH u [lepronnueckas
9 CHCTEeMa XUMMHYECKHUX deMeHToB JI. 1. |
MenieneeBa, UX CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
10 XUMHUYECKUX JJIEMEHTOB U UX COCIUHEHUI 1O 1
rpynmnam u rnepuojam.
3HavyeHHE MEPUOJUIYECKOTO 3aKOHA U CUCTEMBI
11 xumuueckux 3nmemenToB /.M. Mennaeneena B 1
Pa3BUTUU HAYKH
12 Crpoenue BemiecTBa. XMMHUUYECKasi CBS3b, €€ |

BUAbBI; MCXaHU3MbI 06pa30BaH1/1;1 KOBaJICHTHOM




cBsi3u. BogopoaHas cBsizb

13 BanentHoCTb.

14 DNIEKTPOOTPULIATENBHOCTh. CTENEHb
OKHUCIICHUS.

15 BemectBa MosiekynsipHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHUS

16 [TonsTue o gucnepcHbIx cucreMax. lcTuHHbBIE
Y KOJUIOUIHBIE pACTBOPBI

17 MaccoBas 107151 BEILIECTBA B pacTBOPE

18 Pacuérsl ¢ uconp30BaHUEM TOHATHUS
"MaccoBas goisa"

19 Knaccudukanust 1 HOMEHKJIAaTypa
HEOPraHUYECKUX COCTMHEHUN.

20 ['eneTnyeckast CBA3b HEOPraHUYECKHUX
BEILECTB, Pa3JIUYHBIX KJIACCOB

)1 Knaccudukanuss XMMIUYeCKHX PEeaKIIii B
HEOPraHWYECKOW M OPraHWYECKON XUMUU.
3aKOH COXpaHEHUsI MacChl BEUIECTB; 3aKOH

22 COXpaHEHUs U NIPEBpALICHUS SHEPTUU IIPU
XUMUYECKHUX PeaKLUsIX
Tennobie 23 (PEKThH XUMUUECKUX PEAKITHI.

23 TepmoxuMuueckue ypaBHeHUs. Berancnenus
M0 TEPMOXUMHUYECKUM YPaBHEHUSIM.

24 CKOpOCTh peakiuu.
[IpakTuueckas padora Ne 1. «Biusinue

25 pa3TUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHYECKOU PEAKIIUN»

26 OO6parumbie peakiui. XUMHUIECKOE




paBHOBecHe

27 DNEKTPOIUTHYECKAs JUCCOLUALINS.

73 [Tonsitue o BomopoaHoM nokasarene (pH)
pactBopa. Peakiinu moHHOTO OOMEHa.

29 I'maponu3 opraHuYecKUX U HEOPTaHUYECKUX
BEIIECTB

30 I'maponus opraHnyecKux U HEOPraHUYECKUX
BCIICCTB

31 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

32 OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

3 [TonsiTHE 00 IEKTPONM3E PACIUIABOB U
pacTBOPOB COJIEH

14 KoHnTtposbHas paboTa mo pasaeny
«TeopeTnyeckrie OCHOBBI XUMHUW))

Merauibl, ux nonoxenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX 3j1eMeHTOB /[]. U.

35 MeHneneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. OOmue pu3ndecKkrue CBONCTBa
METaJI0B

36 OO6mue ¢pu3nyeckrue CBOMCTBA METAIIOB

37 CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUN PSJT
HaIPSHKEHUN METaJlIoB
XuMHYECKHE CBOMCTBA BAKHEHIIINX METAJIJIOB

38 (HaTpWii, KK, KaIbIMI, MATHUM,
ATIOMUHHK ) U UX COCTMHECHUM
XUMHUYECKHE CBONCTBA BaXKHEHIIIMX METAJIJIOB

39 (HaTpuit, Kanuii, KaJabIMii, MarHUH,

ATIOMUHHK ) U UX COCTMHECHUM




XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX

40 .
COCIMHEHU M

A1 XHMHUYeCcKre CBOMCTBA IUHKA, JKeJe3a U UX
COCTMHEHNN
[IpakTuueckas padora Ne 2. "Pemenue

42 SKCIEPUMEHTAJIBHBIX 3aJa4 110 TEME
«Metainpi»"
Hewmeramnsl, ux nonoxenue B [lepuonnueckon

43 CHUCTEME XUMUYECKUX 3j1eMeHTOB /[]. U.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
®usnyecKue CBOMCTBAa HEMETAIIOB.

44 AnoTponusi HEeMETauIoB (Ha IpUMEpPe
KHCTIOpoJ1a, cephl, hocdopa u yrieposaa)

45 XHUMHYECKUE CBOMCTBA TAJIOTE€HOB U MX
COECTMHEHNN

46 XHUMHUYECKUE CBOMCTBA CEPBI U €€ COCAUHEHUN

47 XuUMHYECKHe CBOMCTBA a30Ta, hochopa u ux
COECTMHEHNN

48 XHUMHUYECKUE CBOMCTBA yIIIepOJ1a, KPEMHHUS U
UX COCIUHEHUN

49 IIpuMeHeHre Ba)KHEMIIMX HEMETAJUIOB U UX
COEMHECHU I

50 Brruncnenus Mo ypaBHEHHUSIM XUMHYECKUX
peaxkuuit

51 O06o01IeHre U cUCTeMaTU3alus 3HAHUN 110
teme «Hemeramb».

5 [IpakTuueckas padora Ne 3. «Pemenue

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC




"HemeTamabe"»

KonTponpHas padora o temam «MeTamishy 1

53 1
«Hemeramibn

54 Heoprannueckue u OpraHM4ecKue KUCIOTHI. 1

55 Heopranuueckue u opraHudecKkue OCHOBAHUS 1
AmpoTepHbIe HEOPraHUYeCKUe U

56 opraHuyeckue coeuHeHus. ['enernueckas |
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BEIIECTB
Ponp xumun B o0ecrieueHuN 3KOJIOTUIECKOM,

57 JHEPreTUYeCKON U MUIEBOI 0e30MacHOCTH, 1
Pa3BUTUU MEIUILIUHBI
[IpencraBnenus 00 00X HAYYHBIX

58 MPUHIMIAX TPOMBIIIJIEHHOTO MOJyYEHUs 1
BaXXHEUINNX BEIIECCTB

59 YenoBek B MUpE BEMIECTB U MaTEPUAIOB 1

60 XUMHUS U 310pOBBE UEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU IPOI'PAMMBI

10 KITACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble nMpeAMeTHbIE Pe3yJbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeHero 001ero o0pa3oBanusi

1

TeopeTnueckne OCHOBBI OPraHU4ECKON XUMHHU

1.1

ChopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBIISIFOIICH
€CTECTBEHHOHAYYHOM KapTUHbBl MHUpPa, POJIM XUMUU B TO3HAHHHU
SBIIGHUH TpUpPONbI, B (OPMHUPOBAHUU MBIIUICHUS U KYJIbTYpbI
JUYHOCTH, €€ (PYHKIHMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM ISt
pelieHrsT TPAKTHYECKUX 3alad W OIKOJOTHYeCKH OOOCHOBAaHHOTO

OTHOILLEHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

1.2

Bnagenue cucremMoll XUMHYECKMX 3HAHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATratoIne MOHSATHUSA (Monekymna, BaJICHTHOCTb,
ANEKTPOOTPHULATEILHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpPHBIA OO0BEM, YTIEPOAHBINH CKEJeT,
GyHKIIMOHANBHAS ~ TpyNa,  paadKal,  H30MepHsi,  H30MEpHI,
TOMOJIOTUYECKUM psAll, TOMOJIOTH, VYIJIEBOJOPOAbL, KHUCIOPOI- H
a30TcojiepKalllie COEAUHEHMs, OMOJIOTMYECKH AaKTHUBHBIE BEIIECTBA
(yrneBonpl, KHpBI, OCJIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHUS); TEOPUM M 3aKOHBI (TeopHs
XUMHUYECKOIO CTPOEHMsI opraHudeckux BemectB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHUH, (PAKTOJIOTHUYECKUE
CBEICHHMS O CBOWMCTBAaX, COCTaBe, TMOJYyYeHUH U Oe30MacHOM
WCIONBb30BAHUM BAXXKHEHIIMX HEOPTaHMYECKUX M  OPraHUYEeCKUX

BCIIICCTB B 6I)ITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.3

ChopMupOBaHHOCTH YMEHHMH BBISABIATH XapaKTEPHBIC TMPHU3HAKU
IOHATUM,  YCTAHaBIMBaTb  HMX  B3aUMOCBS3b,  HCIIOIb30BaTh
COOTBETCTBYIOIIME TIOHATHA IIPM OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALLIECHUN OPraHUYECKUX COCAUMHEHUIN

1.4

c(OPMUPOBAHHOCTh YMEHHMM HCIOIb30BaTh XMMHUUYECKYIO CHMBOJIHKY
JUISE COCTaBIICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEépHYTOM,
COKpaméHHol) (opMya OpraHMYECKUX BEUIECTB W  YpaBHEHHIA
XUMUYECKHUX PEAKLIMI, U3rOTAaBINBATh MOJIEIIN MOJIEKYJ OPraHUYECKUX
BELIECTB JJI1 WUIFOCTPALMM UX XUMHUYECKOIO M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTAaHABIMBaTh  NPUHAJIEKHOCTD
HU3YYCHHBIX OpPTraHUYCCKUX BCIHICCTB IO HMX COCTaBy U CTPOCHHUIO K
ompenenéHHOMY Kiaccy (Tpymme) coeauHEHWH  (YIJIeBOIOPO/IBI,
KHCJIOPOA W a30TCOACpIKAIINE COCAMHEHUS, BHICOKOMOJICKYJISIPHBIC
COG,Z[I/IHGHI/I}I), JaBaThb UM Ha3BaHUA 10 CHUCTEMaTHUYCCKOU

Homenkiarype (IUPAC)

1.5

CdopmupoBaHHOCTH YMEHHUS OMPEAEISATh BUABI XUMUYECKOU CBSI3H B

OpraHUYEeCKUX COCIMHEHUSIX (OIMHAPHBIE U KpaTHbBIE)

1.6

ChopMupOBaHHOCTH ~ yMEHHUS NPHUMEHATH: TOJOXKEHUS TEOPUH
CTpOeHHUsI opraHuveckux BemiecTB A.M. ByrtnepoBa mis oO0bsicHEHUS
3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U CTPOCHHUS; 3aKOH

COXpPaHCHUA MACCHI BCUICCTB

YrieBoaopobl. Kucnopoaconepxariue u a30TCoJIepKalIne

OpraHn4CCKUC COCAUHCHU. BbICOKOMOJIGKy.HHpHBIG COCIMHCHUA

2.1

ChopMupoBaHHOCTH yMEHUH MPUBOAWUTH TPHUBHAJIBHBIC HA3BAHUS
OTIENbHBIX OPraHWYECKHUX BEIIECTB (ITHJICH, MPONMJICH, AalleTHIICH,
STUJICHIVIMKOJb, TJUIEpUH, (eHoa, (opManbIeruy, aueTaabAerum,
MypaBbHHAs KHCIOTA, YKCyCHasi KHCJIOTa, OJICMHOBAas KHUCIIOTAa,
CTeapMHOBasl KHCJOTa, TJIIOKO3a, (PYyKTO3a, Kpaxmai, Ie/UTioJo3a,

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, STHJICH,
MPOMWICH, areTuieH, OyraaueH-1,3, mermwnOyramauen-1,3, OeH307,
METaHOJ, ITAHOJ, 3TUJICHTIUKOIb, TIHIEPUH, (EHON, alleTalbIeTu/I,
MypaBbUHAs U YKCyCHas KHCIIOTBI, IJIIOKO3a, Kpaxmaj, LEeJII0JIO3a,

AMUHOYKCYCHasi KUCIIOTA)

23

ChopMupOBaHHOCTh YMEHHS WIUTIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXIY  TUIWYHBIMU  IPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEILIECTB YPAaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUECKUX

PEaKIMii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYIIT

24

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

nepepaboTKU U MPAKTHYECKOE MPUMEHEHUE MPOAYKTOB MepepaboTKu

XUMUS U )KU3Hb. PacuéTel

3.1

CdopMUpOBaHHOCTH YMEHHI BIIAJIETh CUCTEMOUW 3HAHUN 00 OCHOBHBIX

MCTOAax HAYUYHOI'O IMO3HAaHUs, UCIIOJIB3YEMbIX B XUMUU ITPU U3YUCHUU




BEIIECTB W XHUMHUYECKUX SBICHUU (HAONIOJEHUE, W3MEpEHHUeE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BATh CUCTEMHBIE
XUMUYECKHE 3HAHMUS I DOPUHATUS PEHIEHUH B  KOHKPETHBIX

KN3HCHHBIX CUTyalUsaX, CBA3aHHBIX C BEIICCTBAMUA U UX ITPUMCHCHHUEM

32

ChopMupOBaHHOCTH YMEHHH COONIONATh TpaBHJA ITOJb30BAHUS
XUMUYECKOH TIOCYZI0ON W J1abOpaTOpHBIM OOOPYJOBAaHHMEM, a TaKXKe
npaBuiia oOpaleHHs ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKLIUSMHU

110 BBIIIOJTHCHHUIO na60paT0prlx XUMHUYCCKHUX OIIBITOB

3.3

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

peaxiuii 1 GopMyITUPOBATH BBIBOIBI HA OCHOBE 3THX PE3yJIbTaTOB

34

CdopmupoBaHHOCTH YMEHUI TPOBOAUTH BBIYUCIICHUS 110 XUMHUECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJYKTa pPeaklMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO

U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEaKIUH)

3.5

CdopMupoBaHHOCTH YMEHUH KPUTHYECKH aQHAJIN3UPOBATh
XMUMUYECKYI0 HMH(OpMAIHio, MOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB

(cpenctBa MaccoBoit nuHopmaruu, cetb IHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCTE yMEHMI COOMIONATh MpaBUIA IKOJIOTHYECKH
11e71eco00pa3HOro TMOBENEHUs B OBITY W TPYAOBOM AESITETHHOCTH B
LEJIAX COXPAHEHHUsI CBOETO 3J0pPOBbS M OKPYKAIOWIECH MPUPOTHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha YKUBbIE OPTaHU3MBI
onpeeaEHHbIX OPraHUYECKUX BEIIECTB, MOHUMAsl CMBICT MOKa3aTess
I[MAK (upenenbHO AOMYyCTHUMON KOHIICHTpPAIMH), TMOSCHATH Ha
mpuMepax crnocoObl YMEHBIIEHHS] W TNPEAOTBpAIllEHUsS WX BPEIHOTO

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

11 KIIACC

Kon
NpoBepPsIEMOro

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMBbl CpeiHero 001ero o0pa3oBaHusi




pe3yJabTara

1

TGOPGTI/I‘IGCKI/IC OCHOBBI XUMHH

1.1

Brnagenne cucrtemMoil XMMHYECKMX 3HAaHWW, KOTOPAas BKIJIFOYAET:
OCHOBOIIOJIATalONIMe  TMOHATUS  (XUMHUYECKUH  3JIEMEHT,  aToM,
AIIEKTPOHHAst 000JI0YKa aTOMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAIIN AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPHULIATEIILHOCTh, CTENEHb
OKHUCJICHUS, XMUMHYECKasl CBS3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00bEM, KpUCTAJUIMYECKas pemérka, TUIBl XUMHYECKUX peakuui
(OKHCIUTENBHO-BOCCTAHOBUTENbHBIE, 3K30- W 3HJIOTEPMUYECKHE,
peaKkuuy MOHHOTO OOMEHa), PacTBOP, AJIEKTPOJHUTHI, HEIIEKTPOIHUTHI,
JNEKTPOJINTUYECKAsT ~ JUCCOLMALMUS, OKHUCIHUTEIb, BOCCTAHOBUTEIND,
CKOpPOCTh XMMHYECKON pEakKlUH, XUMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsSl SIEKTPOJUTHYECKON aucconuanuu, Ilepuoauueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHMsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHHU, (PaKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYeHMH U O€30lacHOM HCIOJIb30BAaHUM BaKHEUIIMX
HEOPraHMYECKUX BEIIECTB B OBITY W TNPAKTUYECKOW AEATENbHOCTU

YCJIOBCKaA

1.2

ChopMupOBaHHOCTh YMEHHUH BBIABIATH XapakTepHbIE TNPHU3HAKU U
B3aMMOCBA3b M3YYEHHBIX IIOHATHH, NPUMEHATH COOTBETCTBYIOIIHE
MOHATHSL IIPU ONUCAHWM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB U MX IPEBPALICHUH; BBIABIATH B3aMMOCBSI3b XUMUYECKHUX
3HaHUHN c MIOHATUAMU 51 IIPEACTABICHUAMU IpYTux

CCTCCTBCHHOHAYYHBIX IIPEAMETOB

1.3

Branenue OCHOBHBIMH METOJaMHd HAy4YHOT'O IO3HAHUSI BEIIECTB U
XUMHYECKUX sABJIEHUN (HaOmI0OqeHHe, W3MEpEeHHue, HKCIEPUMEHT,

MOJICIIUPOBAHNE)

1.4

ChopmupoBaHHOCTh yYMEHHUH ONpEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHMHMUYECKUX DJJIEMEHTOB B COEIUHEHUSIX PA3JIMUYHOIO
cocTaBa, BHJl XUMHUYECKOW  CBsi3M  (KOBaJieHTHas,  WOHHAafi,
MeTaJlJIN4ecKasi, BOAOPOJHAs) B COCAUHEHUSAX, THUI KPUCTAILITHYECKON
PEMIETKH KOHKPETHOTO BellecTBa (aTOMHAs, MOJIEKYJspHasi, WOHHas,

MeTaJuTn4ecKas)

1.5

CdopmupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpellbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COSAUHEHUN

1.6

ChopMupOBaHHOCTH ~ YMEHHSI  KJIACCU(HUIMPOBATH  XUMHUYECKHE
peaKuy Mo pa3InyHbIM MPU3HAKaM (YHMCIy M COCTaBy pearupyrouinux

BEIIECTB, TEIUIOBOMY d(deKTy peakiuu, H3MEHEHUIO CTerneHen




OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKknuu, y4aCTuro

KaTaJlu3aTopa)

1.7

ChopMupOBaHHOCTH ~YMEHHMH  COCTaBISATh YPaBHEHUS  PEAKIMA
Pa3JIMYHBIX THUIIOB, IIOJHBIE M COKpALICHHBIE YPAaBHEHUs pPEaKLMUH
HMOHHOTO0 OOMEHA, YUHMTHIBAs YCIOBUS, IPU KOTOPBIX ITH pPeaKLUN HIyT

IO KOHIIA

1.8

CdopmupoBaHHOCTh YMEHUHN MPOBOIUTH PEAKILUU, MOATBEPIKIAIOIINE
KaueCTBEHHBIM COCTAaB  pPA3JIMYHBIX HEOPraHWYECKUX  BEILECTB,
pacrno3HaBaTh OMNBITHBIM IMYyTEM HOHBI, MPUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HEOPTaHUYECKHUX BEIECTB

1.9

CdhopmupoBaHHOCTE YMEHHH PaCKPBIBATh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakiui IIOCPEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO 0ajaHca 3TUX PEaKIHi

1.10

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTb CKOPOCTH

XMUMUYECKOH peakiiuy OT pa3InYHbIX (PaKTOPOB

1.11

ChopMHUpPOBAaHHOCT, yMEHUW  OOBICHATH  XapakTep CMEHICHUS
XUMHYCCKOI'0 paBHOBCCHUA B 3aBUCMMOCTHU OT BHCIIHCTO BO3I[GI‘/JICTBI/I}I

(npunuun Jle larense)

OOm1ast 1 HeOpraHuyecKasi XUMHS

2.1

CchopMupoBaHHOCTH yMEHHUI packpbiBaTh cMbich [lepuonndeckoro
3aK0Ha J.N. Meunneneena U JIEMOHCTPUPOBATH ero
CHCTEMAaTU3HUPYIOILyI0,  OOBSCHUTENbHYO M  IPOrHOCTHYECKYIO

byHKIIUN

2.2

CopMHUpOBaHHOCTH YMEHHUM XapaKTEPU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuoanueckoit
cucTteMbl xumuueckux dnemeHToB J[.M. MeHneneeBa, wucnosb3ys
MOHATUSA «S-, p-, d-dTIEKTPOHHBIE OpPOUTATINY, «IHEPTETHUYCCKUE
YPOBHH»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWCTB
XUMUYECKUX AJIEMEHTOB M MX COEAUMHEHUN MO MepuojaM U Trpymiam

[Tepuoanueckoit cucrembl XuMuuecKux 31aeMeHToB .M. Menneneesa
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CdopmupoBaHHOCTE YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
MOATBEPKIaTh  CYHUIECTBOBAHME  T€HETUYECKOM  CBA3UM  MEXKIY
HEOPraHUYECKUMHU BEILECTBAMHU c MOMOILIbIO ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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ChopMupOBaHHOCTH ~ YMEHMH  yCTaHABIMBATh  MPUHAIIEKHOCTD

HEOPraHWYECKUX BEIIECTB IO UX COCTaBY K OINPEIEIEHHOMY KJIacCy




(rpymnme) coenuHEHui (MPOCThIE BELIECTBA — METAJUIBI U HEMETAILIBI,

OKCH/JIbl, OCHOBAHUSI, KUCIIOTHI, aM(QOTEPHBIEC TUPOKCHUIbI, COIIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOJIB30BATh XUMUUYECKYIO CHMBOIHUKY
JUIS  COCTaBlieHUsT (OpMyNl BEIIECTB W YpPaBHEHUN XUMHUYECKUX
peaknuii, cuctematndeckyto HomeHkIaTypy (IUPAC) u TpuBuaibHbIC
Ha3BaHUSA OT/ACIbHBIX HEOPraHMYECKUX BemecTB (yrapHbelii ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas H3BECTb, Heram€Has HW3BECTb,

MUTHEBAs COJIA, MTUPUT U JIPyTHE)

2.6

CdopmupoBaHHOCTE YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KIACCOB,
MOATBEPKIAaTh  CYLUIECTBOBAHME  T€HETUYECKOM  CBA3UM  MEXKIY
HEOPraHUYECKUMHU BEILECTBAMHU c MOMOILbIO ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

CdopmupoBaHHOCTh YMEHHI TJIAHUPOBATH U BHITIONHATH XUMUYECKUIN
IKCIIEPUMEHT (Pa3JIOKECHUE NEPOKCHAA BOAOPOJA B MPHUCYTCTBHU
KaTalIn3aTopa, OINpPEACICHHE CPEIbl PACTBOPOB BELIECTB C ITOMOLIBIO
YHUBEPCAIFHOTO HMHAWKATOpa, BIMSHHE pA3INYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMHYECKOH pEakUuH, peaklud HOHHOrO OOMEHa,
KayecTBEHHBIC PEaKLIUU Ha Cyib]ar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHMsI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a1ad 0 TeMaM
«Mertams» U «HeMmeTamib») B COOTBETCTBUU C MPABHIAMHU TEXHHKH
0€30MacHOCTH TpH OOpAIIeHUH C BEIIeCTBAMH M JIAOOPAaTOPHBIM
OGOPYI[OBaHI/IeM; MMpEaACTaBJIATh PE3YIbTAThI XUMHNYCCKOI'O
JKCIIEpUMEHTa B (opMe 3aluCH YpaBHEHHH COOTBETCTBYIOLIMX

peakuuii 1 GopMyIUpPOBaTH BBIBOBI HA OCHOBE 3THUX PE3YJIbTaTOB

2.8

CdopMHUpPOBaHHOCTE YMEHHH coOMIONaTh TpaBHia IOJH30BAHUS
XMMHYECKON TMOCyZoi M Ja0opaTOpHbIM O0OpYyIOBaHHEM, a TaKKe
npaBujia OOpalieHHs ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIMSIMU

110 BBIITOJTHCHHUIO J'Ia60paT0pHBIX XHUMHUYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCT ~ YMEHHMH  XapaKTepU30BaTh  XHMHUYECKHE
MIPOLIECCHI, JIEXKAIINE B OCHOBE NMPOMBIIIJICHHOTO IOJIYYEHUs CEpPHOMU
KHCIIOTBI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MpEACTaBIECHUN 00
OO0IMX HAyyHBIX MPUHLOUIAX M OIKOJIOTMYECKUX  IpodiiemMax

XUMHYCCKOI'O IMPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONIEH

€CTECTBEHHOHAYYHOW KapTUHBI MHpa, pPOJIM XUMUU B [IO3HAHUU




SABIICHUA TPUPOJBI, B (POPMUPOBAHUHM MBIIUICHUS U  KYJIBTYpBI
JUYHOCTH, €€ (YHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOMN uIs
pelieHusT TPAaKTUYECKUX 3a7ad M SKOJIOTMYECKH OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3/I0POBBIO M IPHPOTHON Cpejie
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CdopMupoBaHHOCTH YMEHUH KPUTHYECKH aQHAJIM3UPOBATH
XMUMHYECKYI0 HH(OpMaIMio, MOIy4aeMyl U3 Pa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOi KOMMYHUKalUU, ceTb HTEpHET U Apyrue)
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ChopmupoBaHHOCTh yMEHHMH COOIOATh TpaBUa SKOJOTUYECKU
1€JIeCO00pa3HOr0 TMOBEIEHUS B OBITY M TPYJOBOH JAEATEIBHOCTH B
LEJAX COXPAHEHHUsI CBOEro 370pPOBbS M OKPYXAIOIIEH NPUPOIHOU

cpensbl

3.4

OCO3HaBaTb OITIACHOCTb B03,Z[€I>'ICTBI/I$I Ha KHBBIC OpFaHI/I3MBI
ONpeAeIEHHBIX BEIIECTB, MOHMMAs cMbIc nokaszatens 1K, moscHsITh
Ha IIpuUMepax CrocoObl YMEHBIIICHUs W TIPEAOTBPAICHUS UX BPEIHOTO

BO3HeﬁCTBHH Ha OpraHus3M 4CJIOBCKaA

3.5

CdopmupoBaHHOCTH YMEHHUM MPOBOJIUTH BBIYHMCIICHUS c
HCIIOb30BAaHUEM TIOHSITHSI «MaccoBasi JOJi BEIIECTBA B PacTBOPEY,
OOBEMHBIX OTHOLICHWM Ta30B NPH XUMHUYECKUX PEAKIUAX, MAacChl
BellecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY BEIECTBA,
Macce WM 00BEMY OJHOIO M3 YYacTBYIOUIMX B pPEAKLUU BEILECTB,
TeruIoBoro 3((dexra peakyu Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl

BELIECTB, IPEBPAILLEHUS U COXPAHEHUS SDHEPTHU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHHU

1.1

[Ipenmer opraHnyecKkoM XHWMHU: €€ BO3ZHUKHOBEHHE, Pa3BUTHE W 3HAYCHHE B
ITOJIyYEHUN HOBBIX BEIIECTB M MarepuanoB. Teopuss CTPOEHHS OPraHUYECKHX

coequHenniit A.M. BytiiepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CrpykTypHble (OpMysibl OpraHMYEeCKHX BellecTB. ['oMosorus, wu3oMepus.
XuMuyeckasi CBA3b B OPraHUYECKUX COCTUHEHHUSIX — OJMHAPHBIE M KpaTHbIE

cBs3u. [IpencraBienue o KacCUpUKAIMM OPraHUYECKUX BELIECTB

1.3

Homenknatypa opraHMuecKux COSAMHEHUU (CHCTeMaTHU4ecKas) U TPUBUATIHHBIC

Ha3BaHUS BaAXXHEHUIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH pll. MeTaH U 3TaH — IpocTeiIINe
NPEJCTaBUTENIN AJIKAHOB: (U3NYECKUE U XHMHUYECKHE CBOWCTBA (peaKiuu

3aMEIIEHUS U TOPEHUs ), HaX0XKACHNUE B IPUPO/IE, OTyUEHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUH psAA. OTWIEH U TPONWIEH —
MpPOCTEHIINE MPEICTaBUTENIN AIKEHOB: (pU3MYecKre M XHMMHUYECKHE 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
XMMHYECKHE CBOMCTBA (peakuus noaumepusanuu). [lomydyeHne CHHTETHUECKOTO

KaydyKa U pe3UHbI
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AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUNA psiA. ALIETHIICH —
IPOCTEHIIMHA TpPEeACTAaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (GU3NYECKHE U
XMMUYECKHE CBOMCTBA (pEaKkIy TUIPUPOBAHUS, TAJIOTEHUPOBAHMS, THAPATALIUY,

TOpPEHMSI), IOJIyYEHUE U IPUMEHEHUE

2.5

Apensl. benszon: cocraB, crpoeHue, (QU3MYECKHE U XHUMHYECKHE CBOWCTBA
(peakuuy rajJoreHMpoBaHUs U HUTPOBAHUs), IIOJyUYEHUE U IPUMEHEHHE. ToTyo:
COCTaB, CTpOCHHE, (u3NUeCKHe W XHUMHYECKHE CBOWCTBA  (peakiuu
raJIOTCHUPOBAaHUSI M HUTPOBAHHS), TONYYCHHE M TpUMEHEHHE. TOKCHYHOCTH
apeHOB. ['eHermueckas CBsA3b MEXAY YIVIEBOJOPOJAMH, IIPUHAUICKAUMU K

Pa3JINIHBIM KJIacCaM

2.6

[TpupoHbIe HICTOUYHUKH YTIIeBO10po0B. [IpupoHbIil ra3 u monyTHbIe HEPTIHbIE




ra3sl. Heg1p 1 e€ mpoucxoxnenue. CrnocoObl nmepepaboTku HEPTH: MEeperoHkKa,
KPEKUHT (TepMHUECKUH, KaTanuTudeckuit), nuponus. [IpomaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IMPOMBIIUIEHHOCTH W B ObITy. KaMeHHbI yroiap u

MPOJIYKTHI €r0 TepepadoTKu

Kucnopoacoaepkaniyue OpraHndecKue COSAMHCHHS

3.1

[IpenenbHble OJHOATOMHBIE CIUPTHL. METaHON U 3TAHON: CTpOeHUE, (PU3NYECKUE
M XUMHUYECKHE  CBOWCTBa  (peakIMu  C  aQKTUBHBIMH  METaJUIAMU,
raJIoreHOBOJIOPOJIaMU, TOpPEHHE), TMpPUMEHEHHE. BOJOpOAHBIE CBSI3U MEXIY
MOJIEKYJIAaMH CIIUPTOB. JlefiCTBME METaHOJIa U ATaHOJIa HA OPraHU3M YeJIOBEKa.
MHoOroaTroMHble CIUPTHI. ITUICHIJIUKOIb U TIUIEPUH: CTPOCHUE, PU3NYECKUE U
XUMHYECKHE CBOMCTBa  (B3aMMOJCHCTBHE CO  IIEIOYHBIMHU  METaJUIAMU,
KaueCTBEHHasi peakiusi Ha MHOIOATOMHBbIE CHHPTHI). JleiicTBUEe Ha Opranusm

YCJIOBCKaA. HpI/IMeHeHI/Ie TIMNOEPpHUHA U OTUJICHIJIUKOJIA

3.2

@deHOM:  CTpOGHHE MOJIEKYJNIbI, (U3WYECKMEe U XUMHUYECKHME CBOICTBA.

Toxcuunocts denona. [Ipumenenue penona

3.3

Anpaeruapl ¥ KeTOHbI. DopMabIeTH I, alleTalbACTU/l: CTPOCHHE, (PU3NICCKUE U
XUMHUYECKHE CBOWCTBA (PEaKIMKM OKHMCIICHHUS U BOCCTAHOBJICHUS, KaueCTBCHHBIC

peaxkuun), NoJy4eHue U NpUMEHEHNe

3.4

OAHOOCHOBHBIE TpeAeNabHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAsg U YKCycCHas
KHUCJIOTBI: CTPOCHUE, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOMCTBA, 00OmIMe IS
Kjlacca KHCJIOT, peakius dSTepuuKanuu), TNOJIydeHHEe U IMpPUMEHEHHE.
CreapuHOBas M OJICMHOBAsI KUCJIOTHI KaK MPEICTaBUTENN BBICHINX KapOOHOBBIX

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

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsel. 'maponus xupos. [Ipumenenue xupoB. buonoruyeckas poib

KHUPOB

3.6

VYraeBopl: cocTaB, Kiaccu(UKalUs yriaeBoJoB (MOHO-, M- M IOJUCAXapUIbl).
I'moko3a — mpocTedmii MOHOCaxapuJ: OCOOCHHOCTH CTPOCHHS MOJIEKYJIbI,
(dbu3nvecKre 1 XMMUYECKHE CBOMCTBA (B3auMoaeicTBre ¢ Tuapokcuom meau(ll),
OKHCJICHHE aMMHA4YHbIM pacTBOpoM okcuaa cepebpa(l), BoccTaHoBieHHE,
OpOXXKEHHE TIIOKO3bl), HAXOXJIEHUE B MpPHUPOJE, NMPUMEHEHHE, Ouoyiornueckas
poib. @otocuntes. @pykro3a Kak U3oMep IOKo3bl. Kpaxmain u 1emnono3a Kak
npupoaHbie mnoiaumepbl. CTpoeHHe KpaxMmana M Leuiosno3bl. dusnueckue u

XMMHYECKHE CBOICTBA Kpaxmaina (TUIpOJIn3, KaYeCTBEHHAs PeaKIus C HOJIO0M)

A30TCoIepKaIie OpraHuIecKre COSTMHCHUS

4.1

AMUHOKHUCIOTEL Kak amQoTepHble 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. XHWMHYECKHE CBOMCTBAa OEJIKOB:

THIPOIU3, AICHATYpallUs, KaYeCTBCHHBIE PEaKIINK HA OCITKH

BBICOKOMONIEKYIISIPHBIE COCITUHEHUS

5.1

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

noJmmMepusalusa U NOJIMKOHACHCAIUA
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OKCliepUMEHTANIbHbIE METOJbl M3yYeHHUS BEIIECTB U UX MPEeBpaLICHH:
O3HaKOMJICHHE ¢ 00pa3liaMu MPUPOJAHBIX M UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,

Kay4yyKoB. [loirydeHre CHHTETUYECKOTO Kay4dyKa U PE3UHBI

11 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

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 MEPHUOO0B. DIEKTPOHHAS KOH(UTYpAIlis aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema xuMudeckux sineMenToB 1. M.
MenpeneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa W Ilepuoguyeckoil CHCTEMBI
xumuyeckux aemeHToB .M. MenzeneeBa ¢ COBpEMEHHON TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHS CBOWCTB XUMHUUYECKHUX OJJIEMEHTOB M
o0pa3yeMbIX UMH TPOCTBIX M CJIOXKHBIX BEIIECTB IO TPyNIaM W Tepuoiam.

3HaueHUe NEpUOANYCCKOro 3aKOHA B pa3BUTHU HAYKH

1.3

Ctpoenne BemiecTBa. XHUMHYECKas CBSI3b. BHABI XHUMHUYECKOW  CBS3H
(KoBajieHTHAsT HEMOJISIpHAsE M TMOJspHAsi, HWOHHAs, MeTajmyeckas). VoHbI:
KaTUOHBI U aHMOHBL. MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOW XUMUYECKON CBSI3U

(oOMeHHBIN U JOHOPHO-aKIIENTOPHEIN). BomopoHas cBs3b

1.4

BanenTHOCTb. DIEKTpOOTpHUIIATEILHOCTh. CTENEHb OKUCICHUS

1.5

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

cucrtemax. McTuHHBIE U KOJUIOUJHBIC paCTBOPHI. MaccoBas J0JIs1 BC€IICCTBA B




pacTtBope

1.6

Knaccudukanus HeopraHndeckux coenuHeHnii. HoMeHknaTypa HeopraHn4ecKux

BCIICCTB

1.7

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

3aKOH COXpaHEHHMsI U MPEBPALICHHS SHEPTUN TPU XMMHUECKHUX PEaKIIHIX

1.8

CKOpoCTb peaknuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

1.9

OOpatumble peakuuu. XuMu4yeckoe paBHoBecue. DakTophl, BIMSIOMKE HA

cocTosiHue xummuieckoro pasHoBecus. [Tpunuun Jle [llatense

1.10

OnexTponuTrueckas aucconuanys. CuiapHbIe W ciiadbie dnmekTposuThl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCIIas, HEUTpalIbHAas, IIeJIouHas. Peakiuy HOHHOTO

oOMeHa

1.11

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIC pcakuuu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxenue HeMeramuioB B llepuoauyeckoi cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa U OCOOCHHOCTH CTpoeHHS aToMOB. Dusndeckue

CBOMCTBa HEMETAIIIOB. AJIJIOTPOIHSI HEMETAJIOB (Ha MpUMEpPE KUCIOPOAa, CEPBI,

dbocdopa u yriepoaa)

2.2

XVWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TAJIOTEHOB, CEpbI, a30Ta,
dbochopa, yrimepomra W KpEeMHHs) M HX  COeAMHEHUH  (OKCHIOB,
KHCIIOPOJICOACPKAIMX ~ KHUCIOT, BOJOPOAHBIX coeauHeHuil). llpuMenenue

BaXXHEUIITNX HEMETAIJIOB U UX COCIUHEHUN
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Meramnsl. Ilonoxenue wmeramioB B Ilepuogudeckod cucreMe XUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOSHHUS DJIEKTPOHHBIX 000J0UEK
aToMoB MeTayuioB. O0mue ¢puzndeckue cBoicTBa MeTalIoB. CIlaBbl METAJIIOB.

DNEKTPOXUMHUYECKHUN psiji HAIIPSHKEHUH METaIIOB

24

XYWMHYECKHUE CBONCTBA BAXHEHIIMX METAJUIOB (HATPWUM, KaluuWi, KaabIlUH,
MarHuii, aJTIOMUHHHA, ITUHK, XpPOM, JKele30, MeIb) W HX coequHeHwit. OOmue

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

2.5

I'eneTnueckas CBI3b HCOPTaHUYCCKUX BCUICCTB, NPUHAMJICKAIIUX K PA3JINIHBIM

KiaccaM

XUMUS U )KU3Hb

3.1

Ponp xumMum B 00€CreYeHHM 3KOJOTUYECKOW, SHEPreTUYeCKOW H THIIEBOI
0€30MacHOCTH, pa3BUTUU MeAULUHBL. [loHSATHE O HayyHBIX MeTOoAaX MO3HAHHS

BEIIIECTB U XUMUYECKHUX PEAKIIUHA

3.2

[IpencraBienust 06 OOIMIMX HAYYHBIX MPUHIUNAX MPOMBILIUIEHHOTO MOJYYEHUS




BOXHEHIIMX BewecTB. UenoBEeK B MHUpPE BELIECTB U MATEPHAJIOB: BAaXKHEUILIHNE
CTPOUTENBHBIE MaTepUalbl, KOHCTPYKUHOHHBIE MAaTEpHUAJIbl, KPACKH, CTEKJIO,
KepaMuKa, MaTepuabl Uil AJIEKTPOHUKH, HAaHOMATEpHANIbl, OPTaHUYECKHE U

MUHEpaJIbHBIC YI00peHUs

33

XuMusi W 300pOBbE UEJOBEKAa: MpaBUja MCIOIb30BAHUS JIEKAPCTBEHHBIX
[pernapaTosB, MpaBuiia 6€30MacHOr0 UCIOJIB30BaHUS MTPEenapaToB ObITOBOI XUMUU

B [IOBCEHEBHOM KU3HU




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUISA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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