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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHEro o0mero ooOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «0O6
obpazoBanun B Poccuiickoit denepaiun», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHOM MPOTPAMMBI CPETHEro OOIIero 00pa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B  DeaepalbHOM  TOCYAApPCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
yueOHOoro mpeamera «XuMHs» B o0Opa3oBaTeNbHBIX opraHu3zanusx Poccuiickoii
denepanuy, peanu3yIOIIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TMoONOXeHu «Crpareruu pa3BuTHs BocnuTaHus B Poccuiickoi
Oenepannu Ha nepuon a0 2025 roma» (Pacnopsoxenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0OB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt ctparerun oOydeHUsl, BOCIIUTAHUS U PAa3BUTHS 00yYalOUIUXCsl CPECTBAMU
ydueOHoro npeamera «Xumusi» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyaibHbie nosiokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IICJIEH,
COZlepKaHUs, PE3yJIbTaTOB OOy4YeHUs W TPEOOBAaHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE o0Opa3oBaHnue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTebHOM  OpraHu3alui, SBISETCI HEOThEMJIEMOM YacThl0 HX
obpazoBanHOocTH. OHO CIY)XUT 3aBEpIIAIOIIAM JTAllOM peau3alvi  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPUCYIIHNX
IIEJIOCTHON CHCTEME XHUMHUYECKOrOo oOOpa3oBaHWs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
4yeJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3MI0POBBI0 W TIPUPOAHOW cpeme. Peammsyercs xummueckoe oOpa30BaHUE
0o0ydJaronumxcsi Ha YpOBHE CPEIHEro O0Iero oOpa3oBaHUs CPEACTBAMHU Y4eOHOTO
npeaMeTa «XUMHs», COJIEpPXKAaHUE M TOCTPOCHHE KOTOPOTO OIpEJeieHbl B
nporpaMmMe MO0 XHMHUHM C YYETOM CHeHU(PUKH HAYKHM XUMHHM, €€ 3HAYeHUs B
MO3HAHUU TPUPOJBI U B MaTepUalbHOW >KHU3HM OOLIECTBA, a TaKXkKe C Yy4ETOM
o0mux Tmened W TPHUHIMIOB, XapPaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obmero oopasoanus B Poccutickort @eaepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyr poJib B
COBPEMEHHOM LMBHWJIM3AIMHU, B CO3/JaHUM HOBOW 0a3bl MaTepUabHON KYJbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (()OPMHUPOBAHUE PAITMOHAILHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHME IEJIOCTHOTO MPEICTABICHUS 00 OKpPYKAIOIEM MHUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU O0JACTIMU IPUMEHEHUS.



TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOMN 4acThI0 MUPOBOI KyJIbTYpPbl, HEOOXOJAUMBIM yCIOBHEM YCIIEUTHOTO
Tpyda M XKHU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XMMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHH HalpaBlieHAa HAa pEUICHUE
rJI00aIbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPHEBOM,
YHEPreTUYECKOM, MUIIEBOM, IKOJIOTUIECKON OE30ITaCHOCTH U OXPAHbI 37J0POBbS.

B cooTtBercTBHM € OOmMMM LENSMH U NPUHIHUIAMH CPEIHEro OOIIero
oOpazoBaHus coaepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbI YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIEKYJIbTYPHYIO MOJITOTOBKY
oOyyJarouuxcsi, HEOOXOIMMYI0O MM Ui BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIIEIIHOTO BKJIIOYEHHUS B JKW3Hb COLIMYMA, NPOJOJDKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JACTIX, HE CBI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBnsitoliuMu  nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KYpChl —
«Opranuyeckas xumus» U «OOmas v HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJepXaHHs KOTOPBIX SBIIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHHWH MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUCHUEM 3HAHUHW W3 OONIeH XUMUM) U
OpraHndeckon xumuu. GOopMUpPOBAHME NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHUH
npeaMeTra o0O€eCleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHWYeCKass XUMUs» CPOpPMHUpPOBaHA B MPOTPaMME IO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K H3Y4YEHHI0O Y4YeOHOro wmarepuaia u 0OyCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpENeNEHHBIX
TEOPETUYECKUX YpPOBHSX. Tak, B Kypce€ OPraHMYECKOM XHMHHU BELIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCUYECKONM TEOpUU CTPOCHHSI OPraHUYECKUX
COCIMHEHMI, a TakKKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBlIeHU O cTpoeHun BemiecTB. CBeneHuss 00 U3y4aeMbIX B Kypce
BEIECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJIOB J0 CIOXKHBIX OMOJOTUYECKU
aKTMBHBIX COEJUHEHHMH. B Kypce OpraHmyecKkoM XUMHM IIOJIy4YalOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
IPECTaBICHUS O XUMUYECKOM CBSI3U, KIACCHU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHUS, O XUMHUECKON PEAKLIVH.

[lon HOBBIM yriom 3peHusi B mpeameTe «XUMHs» 0a30BOr0 YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuanl u (AaKTOJIOTHUECKHE CBEICHHS O BEIIeCTBaX U
XUMU4eckoil peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUS» OOy4aroUuIuMCsl TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTUYECKHUX IMO3ULIUM,



riy0’ke TMOHATh MCTOPUYECKOE W3MEHeHHE (QYHKIUI STOro 3akoHa — OT
00o001IaronIei 10 0ObACHSIOMIEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BOXXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKKE O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomoiHsercss B Kypcax 10 um 11 xkimaccoB
AIIEMEHTAMHU COJACpKaHMs, WMEIOUUMH KYJIbTYPOJOTHYECKHUI U MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENIbHOW W MPAKTHUYECKOU
NEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAOT
BBIIIYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO © JIMYHOCTHO 3HAYHMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBAaTh MH(GOPMALUIO U
OpUMEHATh €€ JJId TONOJIHEHUSI 3HAHUM, pEeIIEHUS HWHTEIEKTYalbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEA0BATENIbCKUX 3a1a4. B 1enom coaepkanue yueOHOro
npenMera  «XuUMHUS»  JAHHOTO  YPOBHS ~ M3Y4YEHHS OPUEHTHPOBAHO  HA
dbopMupoBaHrUe y 0O0YyYarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JAJISi TTOHWMaHUS
¢unocopckux uped, TakUX Kak: MaTepualbHOE EJUHCTBO HEOPTraHMYECKOro U
OpraHUYEeCKOTO0 MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTh MPUPOJHBIX SIBICHUM MYTEM OKCHEPUMEHTA U
pellieHusi MPOTUBOPEYMH MEXAY HOBBIMU (akTaMH U TEOPETHUYECKHUMHU
PEINOChUIKAMHU, OCO3HAHNUE POJIM XUMHUU B PEIICHUU 3KOJOTUYECKUX MpobdiieM, a
Takke MpoOJieM cOepexeHuss YHEPIETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTepPUAJIOB.

B nmuane pemenus 3agad  BOCOMTAaHUS, pPAa3BUTHA U COLMAIM3aLUU
0o0y4aromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOIXOIbl K OMPEICICHUIO
CONlep)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBalOT (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4€OHBIX JEHCTBUN, HUMEKIIUX 0a30BO€ 3HAYEHUE MJIA
pa3IMYHBIX BHUAOB JACSATENBHOCTU: pEIICHUS NpoOsieM, TOHUCKA, aHaau3a M
00paboTku nHpopMannu, HeOOXOTUMBIX IJIs MPUOOPETEHUS ONbITA MIPAKTUYECKON
U UCCJENOBATEeNIbCKON NEeATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpenonaBaHUs XMMUM Kak Ha YpOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU ONPEACIICHUN
COJIepKaTeIbHON XapaKTEPUCTUKHU LeNed HU3y4eHHs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH Y€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KylbTypbl. C
METOJMYECKOW TOYKM 3PEHHUs TAaKOM MOAXOJ K OINpPEACNICHUIO Ielied H3yyeHUus
peaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHHs TIABHBIMM LIETSIMU W3YYCHHs MpEaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHWYECKMX 3HAHUWA Kak BaKHEUIEH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE KOTOPOH
JeKaT KIKYEBbIE MOHATUSA, (PYHIAMEHTAIbHBIE 3aKOHbI U TEOPUH XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U TMOHUMAHHUE CYIIHOCTH TOCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMIIGHHE C HUCTOpHUEl
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opMHUpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMHUYECKHX peakuuid, HEOOXOIUMBIX Uil HPHOOpETEeHUs
YMEHHM OpPUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKHX SIBJICHHIA,
UMEIOLINX MECTO B MPHUPOJIE, B MPAKTHUECKOMN U MOBCEAHEBHON KU3HU;

e DPa3BUTUE YMEHUH U CIIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHMEM XHMHUYECKOTO 3KCIEPUMEHTA, COOJIIOJEHUEM  IPaBUI
6e30macHOro O0paIeHusl ¢ BeIeCTBaMHU.

Hapsiny ¢ atum, conepskatenbHasi XapaKTepUCTHKA Iesiel U 3a7a4 U3YYCHUS
npeaMeTa B MporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IPUOPUTETAMU B CHUCTEME CpelHEro oouiero oopazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbIIEH CTENEeHU OTHAETCSl  MPEANOYTEHHE
NPAKTUUECKONM KOMIIOHEHTE COJAepKaHUs OOydYeHHUs, OPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHON OpraHU3alliy, BIAACIOIIETO HE
HAaOOpOM 3HaHUM, a (YHKUMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHU HU
YMEHMSIMU aKTUBHOT'O IOJIyYE€HHs 3HAHUN U MPUMEHEHUS UX B peajbHON JKU3HU
JUIS PELIEHUs] IPAKTUUECKUX 3aad.

B cBA3M ¢ 3TMM mNpu H3yyEeHHUH MpeaMeTa «XUMHUS» JOMUHHUPYIOLIEe
3Ha4YeHHEe MPUOOPETAIOT TaKKe LENU U 3aaui, KakK:

ajanrtanus o0yJaromMxcsl K yCJIOBUSAM JMHAMUYHO Pa3BUBAIOIIETOCS MUDA,
(OpMUPOBAHHE  HWHTEIJIEKTyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPAaMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

(GopMupoBaHue 'y OOy4aroUMXcs KJIFOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), MMEIOUIMX YHUBEPCAJIBHOE 3HAUYECHHUE [UIsl Pa3IMYHbIX BUJOB
JESTEIbHOCTH: pelleHusl mpoljeM, oKUCKa, aHaln3a U 00paboTku MHPOpMaIUH,
HEOOXOJUMBIX Ui NPUOOPETEHHs] OMbITa MAESITEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE€ MECTO B IIO3HAHMM XHMHM, a TakXKe I OLEHKH C [O3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPraHU3M Y€JIOBEKA U MIPUPOAHYIO CPELY;



pa3BUTHE MO3HABATEIHLHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX W TBOPUYECKHX
CIOCOOHOCTEHN 00yUaIOUUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHOOPETATh HOBBIE
3HAHMS TI0 XUMHUHU B COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIH30BAThH
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUH VISl TIOWCKA U aHaIu3a y4eOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMUIECKOTO COICPIKAHMUS,

(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBIIIICHUS, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, €€ BaXHOW POJM B PENICHUH TJIOOATBHBIX MPoOeM
paIoHaIbHOTO MPUPOAOINOIB30BaHNUs, OMOTHEHNUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTrO
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWW IS TPUHATUS TPAMOTHBIX PEIICHWH B
CUTYaIMIX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSIMHU.

B yueOnoMm mnaHe cpeaHero oo6miero oOpa3oBaHHUS MPEAMET «XUMUS»
0a30BOTr0 YpOBHS BXOAWT B COCTaB MPEAMETHOHN oOnactu «EcTecTBeHHO-HAyIHBIE
IPEIMETHI».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, HA 0a30BOM YPOBHE
cpennero oOmiero oopasoBanusi, coctarisier 68 gacos: B 10 xmacce — 34 gaca (1
yac B Henenmro), B 11 knmacce — 34 gaca (1 gyac B HeJielio).



COJEPXKXAHUME OBYUYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4YeCKO XUMUM

[Ipenmer opraHMYecKON XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAUEHUE B
MOJyYEeHUH HOBBIX BEIIECTB M MAaTEpUaAlOB. Te€Oopus CTPOEHUS OPraHUYECKUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TT010)KeHHSI. CTpyKTYpHBIE (DOPMYIIBI
OpraHMYeCcKMX BemecTB. [omonorus, wu3zoMepus. XuMH4YecKas CBS3b B
OPTaHUYECKUX COCTUHEHUSIX — OJWHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccupUKAIMM OPTaHUYECKUX BemecTB. HomeHkmaTypa
OpPraHMYECKUX COCOUHEHHMN (CUCTEMAaTH4YecKas) W TPUBHUAIbHBICE Ha3BaHUsA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHbBIE METOJIBl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHIA:
O3HAKOMJIEHHWE ¢ oO0pa3llaMh OpPTaHWYEeCKUX BEIIECTB W MaTrepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJ OpPTaHWYECKUX BEIECTB, HAOIIOJAEHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPAILIEHUIO OPTraHUYECKNX BEUIECTB
IIpU HarpeBaHuu (IJ1aBjieHUE, 00OYTIMBAHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psa. MeraH u 3TaH —
MPOCTEUIINE TPENCTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuuy 3aMELIEHUsT U TOpPEHMS), HAXOXKIAEHUE B IMPUPOJE, IOIYYECHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psii. DTUIICH U MPOMUIEH —
MPOCTEUINE TPEICTABUTENN AJIKEHOB: (M3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpATAlUM, OKUCICHHUS U
MOJIMMEPU3ALINN ), TIOJTYYEHUE U TPUMEHEHHUE.

Ankaauensl: OyrtagueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XMMHYECKME CBOMCTBA (peakums nonuMmepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUI psijl. AlIETHIIEH
— MPOCTEHIIMIA TpPeNCTaBUTENIb AJIKUHOB: COCTaB, CTpOEHUE, (U3UYECKUEe WU
XAMHUYECKUE CBOWMCTBA (PEaKUWUM THIPUPOBAHUA, FAJOTCHUPOBAHUS, THAPATALINH,
TOPEHUS), OJIyYEHUE U TIPUMEHCHHUE.

Apensl. berzon: coctaB, cTpoeHue, pU3NUECKHE W XUMUYECKHE CBONCTBA
(peakuuy raJOr€eHUPOBAHUS U HUTPOBAHUsA), MOJyYEHUE U MPUMEHEHUE. 10.1y0.:
cocmae, cmpoeHue, uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2ANI02EHUPOBAHUA U HUMPOBAHUA), NOJAYyYeHue U npumereHue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOJAOPOJAMH, MNPUHAAJICKAIUMU K
pa3IMyYHBIM KJIacCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W IONYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
NEPETrOHKa, KPEKUHI (TepMUYECKHH, KaTaquTHdeckuil), nuposu3. [IpoaykTsl
nepepaboTku He(TH, UX MIPUMEHEHHE B MPOMBIIIEHHOCTU U B ObITy. KameHHBbIH
yroJib U IPOAYKTHI €0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX MPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHbI, KOJUIEKLIHUU
«Hedptb» u  «Yromp», MOIENMpPOBAHWUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuétnrbie 3agaun.

Beruucnennss mo ypaBHEHMIO XHMHMUYECKOM peakuuu (Macchl, 00BEMa,
KOJINYECTBA MCXOJHOrO0 BEMIECTBA WJIM MPOJYKTa PEAKIIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB MIIA MTPOTYKTOB PEAKIIUHN).

Kucaopoacoaep:xamue opraHu4ecKkue coeAUHEHM s

[IpenenbHblE OJHOATOMHBIC CHHUPTHI. MeETaHON U 3TAaHOJ: CTPOCHHE,
dbuznyeckue M XUMHYECKHE CBOWCTBA (pEaKIMU C AaKTUBHBIMU MeETaJlJIaMH,
rajJoreHOBOJOPOaMHU, TOpPEHHUE), NpPUMEHEHHWE. BoaopoaHbIe CBS3M MEXIY
MOJIEKYJIAMU COUPTOB. JIeHCTBHE METAHOJIA K 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaroMHbple  COMPTHL. IJTWICHIJIMKOJIb W  TJHUILEPUH: CTPOCHHE,
dbuznyeckue M XUMHUYECKHE CBOMCTBA (B3aMMOJICMCTBHE CO IICJIOYHBIMU
MeTaJUlaM{, KauyeCTBEHHAsi PEaKlMs Ha MHOrOaTOMHbIE CHUpThI). JlelicTBUE Ha
OpraHu3M 4esnoBeka. [[pumMeHenue rnmueprHa U STUJICHTIIMKOJIS.

deHos:  CTpOCHHWE MOJEKYJbl, (U3NYeCKne ¢ XHUMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue genona.

Anbaerugipl U kemowuwvl. DopMmanblIerui, aleTaIbJICTUul: CTPOCHHUE,
bu3nYecKne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCICHHUS M BOCCTAHOBIICHUS,
KAQ4ECTBEHHBIC PEAKLINH), TOJYYCHUE U IPUMEHCHHUE.

OmHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KHCIOTB. MypaBpuHas U
YKCYCHasi KHCJIOTBI: CTpOoeHHue, (hU3NUeCKrue U XMMHUUYECKUEe CBOWCTBA (CBOMCTBA,
o01me I Kjacca KUCJIOT, peakius dTepuuKkaium), mojiydeHue U MpuMeHEeHUe.
CreapuHOBasi ¥ OJICMHOBAs KHUCIOTHI KaK MPEJACTABUTENN BBICIIMX KapOOHOBBIX
KHCIIOT. Mblla Kak COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICUCTBHE.

CnoxHble 2(pUpBl KaK MPOU3BOJAHBIE KAapOOHOBBIX KHCIOT. ['maponus
c0HBIX 3(¢upoB. Kupsl. ['uaponus xkupos. [Ipumenenue xupoB. buonornueckas
pOJIb JKUPOB.



YrneBompl:  cocTtaB, KjacCH(UKAIUs ~ yriaeBoAoB  (MOHO-, JU- U
noyicaxapuabl). [JoKo3a — MpoCcTemmii MOHOCaXapHI: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA (B3aMMOJACHCTBHE C
ruapokcugom Menu(Il), oxkucieHue amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OPOKEHHE TJIFOKO3bI), HaXOXJEHHUE B MPHUPOJE, NPUMEHEHHE,
ouonoruueckas poib. DotocunTte3. pyKTo3a Kak H30MEP TITIOKO3BI.

Kpaxman u nemnono3a Kak nOpupoAHbie noauMepbl. CTpoeHUe Kpaxmaia u
HeJTtoo3bl.  Pu3ndyeckue W XUMHUYECKHE CBOMCTBA Kpaxmaina (THApPOJIu3,
Ka4eCTBEHHAs PEAKIUs C MOJ0M).

DKCHEPUMEHTAJIbHBIE METO/bl H3YyYE€HUS BEHIECTB M HUX IPEBpAIICHUMN:
POBEICHNE, HAONIOJACHUE W OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHbIE PEAKIMUA OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TAHOJIA
okcugoM Menu(Il)), MHOroaTroMHBIX CHUPTOB (B3aUMOJACHCTBUE TIJIMIEPUHA C
rugpokcuaom meau(Il)), anbaerngoB (OKUCIEHNE aMMHUAYHBIM PACTBOPOM OKCHA
cepebpa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBue Kpaxmanaa C HOIOM),
IPOBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuértHrle 3agaun.

Bpiuuciennss mo ypaBHEHMIO XHMHMUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI0 BEHIECTBA WJIM MPOJYKTa PEAKIIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXO/HBIX BEIIECTB MIIA MTPOTYKTOB PEAKIIUHN).

A30TcoieprKalliie OPraHu4eCcKue COeTUHEHUSI.

AMMWHOKHCIIOTHI Kak aM(pOTepHbIE OpraHuYeckue coeauHeHus. dusnueckue
M XUMHUYECKHE CBOMCTBA aMMHOKUCJIOT (Ha MpuMepe riaviuHa). buomormdeckoe
3HAQYE€HHUE aMUHOKHMCIIOT. [lenTuasl.

benku kak nOpupoaHBIE BBICOKOMOJICKYJISIpHBbIE coeauHeHus. [lepBuunas,
BTOpUYHAs U TpEeTUYHAs CTPYKTypa OeIKOoB. XUMHUYECKHE CBOICTBa OEIKOB:
TUAPOJIU3, ICHATypallusl, KAYeCTBEHHBIC PEaKIIUU Ha OCIIKH.

DKCHEPUMEHTAJIbHBIE METO/bl H3YyYE€HHS BEHIECTB M HX IPEBpAIICHUMN:
HAOJIOICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JACHATYpaIns OCIKOB MPHU
HarpeBaHWM, IIBETHBIC PEAKIINH OCITKOB.

BrbicokoMoJIeKyJISIpHbIE COeIUHEHNS

OCHOBHBIE MOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALINH, CPEIHSST MOJICKYIISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEJUHEHHN —
MOJIMMEPU3AIIUS U TTOJTUKOHICHCAIHSL.

DKCHEPUMEHTAJIbHBIE METO/bl H3YyYE€HUS BEHIECTB M HX IPEBpAIICHUMN:
O3HAKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MexXnpeIMETHBIX CBA3EH IIPU NU3yYEHUH OPTAaHUYECKON XMMHUU B
10 xmacce OCYIIECTBISETCS Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHATUN, TaK W TOHATUMN, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO LIMKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbl€ NIOHATHS: SIBJICHUE, HAYYHBIH ()aKT, TUIOTE3A,
3aKOH, TEOpHs, aHau3, CUHTE3, Kiaccu(UKaIus, MePUOTUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEJIMPOBAHUE.

dusuka: Mmarepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKUE BETUUUHBI U €UHULIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTHUBHbIE BellecTBa (O€NKH, YTIJIEBOIBI, >KUPHI,
bepMeHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE MTOPOABI, MOJIE3HBIE UCKONAEMbIE, TOILIUBO,
pecypcBl.

TexHonorus: MNHIIEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHUHTETUUECKHUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMU

Teopernueckne 0CHOBbI XUMUM

XUMHUYECKUM d3JIEeMEHT. ATOM. Sapo aroma, H30TOMNBL. DJEKTPOHHAS
000Ji0uKa. DHEPreTHYeCKUue YpOBHH, MOAYPOBHU. ATOMHBIE opOHUTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHASI KOH(UTYpAIUs aTOMOB.

[Tepuoanueckuii 3akoH u Ileproanyeckas cucreMa XUMHUYECKUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOHA U [lepnoanueckor CUCTEMBI
xuMuueckux anemMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBONCTB XHMMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX MMH MPOCTBIX W CIOXKHBIX BEHIECTB IO TPYINAM W TEPHOJIAM.
3HaYCHUE NIEPUOJIMYECKOTO 3aKOHA B PA3BUTUM HAYKH.

CtpoeHue BeliecTBa. XUMHYECKass CBS3b. BHAbl XHUMUYECKOW CBSI3U
(KOBaJIEHTHAs HEMOJIApHAs W MOJIAPHAs, MOHHAS, METAUIN4YecKas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3W (OOMEHHBIH H  JOHOPHO-
aKkIenTopHblid). BoaoponaHas cBs3b. BaleHTHOCTh. NEKTPOOTPULIATEIBLHOCTD.
Crenienp okuciieHus. MOHBI: KATHOHBI M AaHUOHBI.



BemectBa MOJEKYyISpPHOTO M HEMOJEKYJISPHOIO  CTPOEHHs.  3aKOH
NOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTALIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHEHNN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | eHeTuyeckas CBsI3b HEOPraHWYECKUX BEILIECTB,
MPUHAJIEKAIIMX K Pa3JIMYHbIM KJIacCaM.

Xumuueckass — peakuus. Knaccupukanuss XUMHUYECKHMX — peakuud B
HEOPTaHUYECKOM M OPraHWYECKOM XHMHHM. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPAILEHUS SJHEPTUN IIPA XUMHUYECKUX PEAKLIHSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QakTopoB. OOpaTuMbIE
peakuuu. XuMHYeCcKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

Dnextponutryeckas aucconuanus. CuiabHbIe U ciiadbie dnekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAsA, HEUTPAJIbHAsS, IEJTOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCINEpUMEHTANbHBIE METOJIBl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
neMoHcTpanus Tabnun «[lepuoanueckas cucrema XuMuueckux syneMeHtoB Jl. 1.
MenpeneeBa», U3y4yeHHUE MOJENEH KPUCTAIMYECKUX PEIIETOK, HAOII0JEHUE U
OMHCaHUE IEMOHCTPAI[MOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3lIoKEeHUE MTEPOKCUAA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPENEICHUE CPEALl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAJIBHOTO MHAUKATOpPA, PEAKIUU HOHHOrO OOMeHa),
IIPOBEICHUE NIPAKTUYECKON paboThl «BnusHue paznuuHbix (akTOpOB HA CKOPOCTh
XAMHUYECKON PEAKIIUN».

Pacuérnbie 3anaum.

Pacu€tel 1O ypaBHEHMSAM XHUMHYECKHX pEakUHUii, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HCIIOJIB30BAHUEM IOHATUS «MacCOBas
JIOJIS1 BELLIECTBA.

Heopranunyeckasi Xumus

Hemeraiuel.  Ilonmoxenne HemerauioB B Ilepuoandeckoit  cucreme
xummudeckux snemeHToB JI. . MenneneeBa u 0COOEHHOCTU CTPOEHUSI aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONMS HEMETAUIOB (HA IpUMeEpe
KHCIIOpOJa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEMIIMX HEMETAJUIOB (rajOr€HOB, CEPBI, a30Ta,
dochopa, yrmepoma U KpeMHHMS)) M UX  COCIUMHEHUU  (OKCUIIOB,
KHUCJIOPOACOIEPKAIIUX KUCIOT, BOAOPOAHBIX COEAUHEHHIN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEAMHEHUN.



Meramnel. [lonoxxenne meramnos B Ilepuoandeckon cUCTEME XHMHYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. O0mme gusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIJIOB.

XUMHUUYECKHE CBOMCTBA BAXXHEMIIMX METAJUIOB (HATPUM, KM, KaJblLIWM,
MAarHui, aJrOMAHUH, HUHK, XPOM, KEJE30, MEAb) U UX COCTUHEHUM.

OOmue cnocoObl moiydyeHus: MeTawioB. [IpuMeHeHue MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHbBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHIA:
U3y4YeHUE KOJUIEKIMU «MeTamuibl U CIUIaBbl», O0Opa3llOoB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATLHBIX 3a7ad, HAOMIOJeHWe W OINHUCAHWE JIEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIINN HA KATUOHBI METAJUIOB).

Pacuétnrbie 3agaun.

Pacuétel maccel BemiecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WU OOBEMY OJIHOTO W3 YYaCTBYIONIUX B PEAKIMU BEIIECTB,
pacd€Tpl Macchl (00BEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHA U KM3Hb

Ponp xumum B oOecrniedeHHH SKOJIOTHYECKOW, SHEPTETUYECKOW W TMHINEeBON
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHIHUIAX [POMBIILIEHHOTO
MOJTYYEHHS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEMIECTB W MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuaabl, KOHCTPYKIHOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuaiibl IJsl 3JIEKTPOHUKW, HaHOMAaTEpHUasbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0E30MaCHOTO KCIIOIh30BAHUS MPEMAPAaTOB OBITOBONM XUMUU
B IIOBCEIHEBHOW JKU3HU.

MexnpeIMeTHbIE CBS3H.

Peanuzanmss  MeXNpeaMETHBIX  CBSI3eM MNpU  HM3y4eHUHW  OOmed U
HEOPraHUYEeCKOM XMMHM B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHATHHA, SBIISIOIIUXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-Hay4YHbIE MOHSATHUS: HAy4dHbIM (pakT, rumoTesa, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAONIIOACHHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBJICHHUE.



duznka: MaTepusi, JHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BEITUYMHBI U CIWHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonorus: XuMuU4ecKkass MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3MCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
IMPOMBINIUICHHOCTh,  (papManeBTUYECKass  MPOMBINUIEHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUaioOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 10 XUMHNU
HA BA30OBOM YPOBHE CPEJIHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
oOydJarouMucs MporpaMM CpeaHero ooOmero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeAMETHbIM W TOpeAMETHbIM). HayuyHo-meToauyeckod OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs ABISETCS CUCTEMHO-IEITEIEHOCTHBIN MOIXO.

B cooTBeTcTBUM C CHCTEMHO-IIEATENBHOCTHBIM TMOJIXO0JIOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHMs BBIICICHBI CIICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOW TPakITaHCKOW WIESHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIUU K O0yUEHHUIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 6a30BOM HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
NEeSATEIbHOCTH HEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1I€TOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHMUs;

HaJIM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
[N ¥ CTPOUTH )KU3HEHHBIC TUIAHHI.

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS MpeaMeTa «XUMHS» JIOCTUTAKOTCS B
€AMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHU POCCHICKOTO Tpa)XAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMAaMH W  TPaBWIAMH  TOBEJEHUS, CIOCOOCTBYIOIIUMH  TMpOIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00yJaroImmxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMera «XUMHUS» OTpPaXKaroT
c(hOpMUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W MPAKTUYECKON JESITEIBHOCTH
00ydJaronmxcs Mo peayn3auu IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
4YacTH:

1) rpa:kaaHCcKOro BOCIUTAHMS:

OCO3HaHUsI 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00SI3aHHOCTEH,
YBAKEHUS K 3aKOHY U MTPABOMOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXITMIHOCTHBIX
OTHOLIEHUHN B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TPHU CO3JaHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHITOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NPUHUMAThb MOTHUBBI, HAMEpPEHUs, JOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) NIaTPMOTHYECKOT0 BOCITUTAHMA:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBEHHOU XUMUMU;

yYBaXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUINTEIBHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX  OKCHEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHKOB,;

MHTEpeca M MO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUHM U TOCIEIYIOUIEM
aHanu3e UHQOpPMALMU O MEPEJOBBIX TOCTHXKEHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MMOBEACHMUS;

CIIOCOOHOCTH OIIEHWBATH CUTYAIIMH, CBSI3aHHbBIE C XUMHUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTU OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApHUIIEH C
NO3ULIMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE TMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbSI:

NOHMMAaHUA LEHHOCTEeH 310poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PH3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TmpaBuil 0e30MacHOro OOpallleHHus C BEIECTBAaMHU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JAEATEIBHOCTH;

NOHMMAaHUA UEHHOCTH TPAaBWJI HWHAMBUIYAJIbHOTO M  KOJUIEKTHBHOTO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS MOCJIECTBUNA U HEMPUATUS BPEAHBIX MPUBBIUEK (yHOTpeOJIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs);

S) TpyA0BOro BOCIIUTAHUS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUECKOW U  JpPYrux BHUOAX
NEeSATEeIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COLMAIIbHOM HAMPABJICHHOCTH (B paMKaX CBOETO KJacca, IIKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPodeccuil pa3TuyHOro poja, B TOM
YHUCJIe HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIOASIM TPyAa U pe3ysbTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TPAEKTOPUU
oOpazoBaHus, Oynymied npodeccuu U peanu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUU, HHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) PKO0JIOrHYeCKOro BOCIIMTAHMSA:

HKOJIOTUYECKHU 1I€JIeCO00pPa3HOr0 OTHOILIEHUS K MPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHMMAaHHUA TJIO0ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpPOoOJIeM, BIMSHUS
HYKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLMAIBHON CPEBL;

OCO3HaHUS HEOOXOJMMOCTH HCHOJB30BAHUS JOCTHXKEHUM XUMUU ISt
pELIEHHs] BOIIPOCOB PAllMOHAIBHOTO MPUPOJONIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEl OKPYXKaKOLIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMPUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOHN HAITPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHOM M COLIMAIBHOM
NPAaKTHUKE, CIOCOOHOCTH M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMo(doouu;

7) IEHHOCTH HAYYHOT'0 MIO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON IPAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus e€ poiud B
(GbOopMHpPOBAHUM PALMOHATIBLHOTO HAYYHOI'O MBIIIIEHUS, CO3/IaHUU IIEJOCTHOTO
npeacTaBieHnus] 00 OKpyKaloleM MHUpPE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pElIeHWH MpoOJeM COXPaHEHUs
IPUPOAHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS  COBPEMEHHOM
HMBWIM3ALMU: B €€ TyMaHHCTHYECKOM HANPABICHHOCTH W BAXXHOM pOJM B
CO3JJaHUU HOBOW 0a3bl MaTEpUAIbLHON KYJIbTYpPbI, PEIICHUN TJI00AIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILEBON U
HKOJIOTUYECKON O€30MacCHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEUEHHH YCIOBUMN
YCHEIIHOTO TPpyAa U SKOJOTUYECKH KOMGPOPTHOM KU3HU KaXKIOro 4YiEeHa
o0111ecTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJNB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBJICHUN OKPY)KAIOIIEero MUpa u
IPOUCXOSAIINX B HEM NU3MEHEHUN, YMEHHUS JIeJaTh 00OCHOBAaHHbBIE 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUSA IS
pelieHust npo6sieM B peabHbIX KU3HEHHBIX CUTYaIIUAX;

UHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUH 1O XHUMHU B
COOTBETCTBUU C KU3IHEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSM TpyJAa B pa3iInyHbIX cdepax mpodeccrnoHaTbHOMI
JESITEbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MertanpenMeTHbIe pe3yabTaThl OCBOCHUSI YY€OHOTO MpeaMera «XUMHs» Ha
YpOBHE CpeaHero o01ero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOIIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEeHU(PUKY METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPTHs, SBJICHHE,
IIPOIIECC, CHCTeMa, HAyYHBIA (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIC0OBAaHUE, HAOJIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrnevnBaroIne dbopmupoBanue GYHKIIMOHATIBHOM
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00yUYaOIuXCsl;
CIIOCOOHOCTH oOyJaromuxcs HCIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4COHBIC
JIEUCTBUS B IO3HABATEIIbHON U COLMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
EUCTBUSIMH.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBIMU No3HaBaTeJIbHbIMH
JNEeHCTBUSIMM:

1) 6a30BbIe JJOrHyecKue AecTBHUA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpOBaTh  MpoOJIEMy,
BCECTOPOHHE €€ pacCMaTPUBAT;

ONpENENATh LEIU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJI30BaTh MPU OCBOCHUU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIONINE TIOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUM

BBEIOMpPATh OCHOBAaHWUS W KPUTEPUHM I KIACCH(PUKAIMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTAHABJIMBAaTh IPUYMHHO-CIEJACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSMU;

CTPOUTH JIOTMYECKUE PACCYXACHUS (MHAYKTUBHbIC, JCAYKTUBHbBIEC, IIO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH W IPOTUBOPEYUS B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA30OBHIBATH MOJICIIBHBIE TTPEICTABICHUS — XUMUYCSCKUN
3HaK (CUMBOJI) DJEMEHTa, XUMH4Yeckas (opMylia, YpaBHEHHUE XUMHUYECKOU
peakiMy — TMpU PElIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKHX 3aj1ad,
IPUMEHSTh Ha3BaHHbIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUMA.

2) 0a30BbI€E HCCTIEA0BATEIbCKHE JeHCTBHSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMUSI BEIECTB U XUMHUYECKUX
peakuuit;

bopMyIMpOBaThH LIEJIM U 3a/1a4W UCCIIEI0BAHMS, UCIOJIB30BATh MMOCTABICHHBIE
U CaMOCTOATEIbHO C(OPMYIUPOBAHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOIO IUIAHUPOBAaHUA W  IPOBEICHUS
YUYEHHUYECKUX AKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOATh 32 XOA0M
Ipolecca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3ynbTar, (OopMyIupOBaTh
0000111eHS ¥ BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIICOBAHUS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O IPOJIEITAaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATENIbCKOM U MPOEKTHOM
JEeSTENIbHOCTH, MPOSABIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOUCKY METOJIOB PEIICHUsI MNPAKTUYECKUX 3aJlady, MPUMEHEHUIO pPa3IuYHbIX
METOJOB ITO3HAHUS.

3) pa6ora c nndopmanueii:

OPUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
NOMYJsSIpHAas JUTepaTypa XHUMHUYECKOTO COJAEp)KaHMs, CIPaBOYHbIE MOCOOUS,
pecypchl HTEpHETa), aHaTM3UPOBaTh WH(POPMAIIUIO PA3THYHBIX BUAOB U (HOpM
NIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTb;



(dbopMynIupoBaTh 3aMpoChl U MPUMEHATH PA3IUYHbIE METOJbI IIPU MOUCKE U
otbope wH(bOpPMAIMK, HEOOXOAWMMOW JJIS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEENEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOI'MH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (HOpPMY  MIpPEICTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAy4yHBIM $3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XMMHMUYECKON HMHpOpMaALUeil: NpPUMEHATh MEXNpeAMETHbIE (pu3uueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpEBUATYpbI, HOMEHKIATYPY;

UCIIONb30BaTh W NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OsgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH J1eHCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJ1a€MOM TEMbI B XOJ€ Juajiora u/uim
JIUCKYCCUM,  BBICKa3blBaTh  HJEH, (OPMYJIHMPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

BBICTYIIaTh C TPE3CHTAllMEll Pe3yJbTaTOB IMO3HABATEIBHON JIE€ATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BINOJIHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUYECKON padOThl MO0 HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui Y4eOHOro mpoekTa u (opMyIHpoBaTh BHIBOIBI
1o pe3yjbTaTaM MNPOBEAEHHBIX HCCIECIOBAHUM MYTEM COTJIACOBAHMS MO3UIMUI B
X0J1e 00CYXKJIeHUSI 1 0OMEHA MHEHUSIMU.

OsgJ1aieHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIATh CBOIO I103HABATEIbHYIO
JeSITENIbHOCTD, OMpefenas e€ IeNd W 3aJaud, KOHTPOJUPOBAaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejaraeMblii aJropuT™M ACUCTBHA Mpu
BBIMIOJJTHEHUM Y4e€OHBIX M HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hauboiee
3(p(EeKTUBHBIA CHOCOO MX pElIeHHs C YYETOM IIOIY4YEHMs] HOBBIX 3HAHUHI O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHan3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuUMUs»
OTpaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XUMHM B TIO3HAHUM SBJICHUHU



opuponbl, B (HOPMHpPOBAHMHM MBIIUIEHUA H  KYJbTYpbl JHYHOCTH, €€
(YHKIIMOHATBFHOW IPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIIEHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJAralIINe MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBLHOCTh, XUMUYECKast
CBA3b, CTPYKTypHas (opmyna (pa3BEépHyTas U COKpall€HHAs), MOJIb, MOJIIpHas
Macca, MOJIPHBIM 00BEM, YIJIEPOAHBIM CKEJEeT, (QYHKIMOHAJbHAS TpPYIINa,
panukan, U30MepUs, U30MEpbl, TOMOJIOTUYECKHUIN PAJl, TOMOJIOTH, YTJI€BOIOPOIbI,
KHCIIOPOJ M a30TCOJAEPNKAUIUE COCAUHEHUS, MOHOMEp, IMOJHUMEP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannueckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MAacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUHN S3bIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE INOHUMAHUS MNPUYMHHOCTH W CHUCTEMHOCTHM XHMHYECKHUX
ABJICHUH, (AKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUH H
0€30MacHOM HCIOJIb30BAaHUN BAXKHEWUIIUX OPraHMYECKHUX BEIIECTB B OBITY U
MPAKTUYECKOM AEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHMI BBIABIATH XapaKTEPHbIE MPHU3HAKU TOHSATHUH,
yCTaHAaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS MPH
ONMCAaHUU COCTaBa, CTPOCHMS U MPEBPALIEHUN OPraHUYECKUX COEUHEHU;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
COCTAaBJICHHSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
bopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUM XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEINA MOJIEKYJ] OPraHMYECKUX BELIECTB ISl WJUIFOCTPALMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAAJIEHKHOCTh N3YUEHHBIX
OpPraHMYECKHUX BEIIECTB [0 HX COCTaBY U CTPOCHHID K ONPEACIEHHOMY
KJIaccy/rpynne CcoeAuHeHUW (YriaeBOJOpPOJbl, KHUCIOPOJ U a30TCOJEpIKallue
COEIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUsA), JaBaTh MM Ha3BaHUS IO
cucreMatnueckoi HoMeHkiarype (IUPAC), a takxke NpUBOAWTH TPHBUAIbHBIC
Ha3BaHMS OTAEJBbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPONUJIEH, AallETHUJICH,
ATWJICHIJIMKOMb, TIHIEpUH, (eHon, (popmanbaerul, aleTalbIeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCJIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHIH);

c(hOpPMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUIbl XUMHUYECKOHM CBSA3U B
OPraHNYECKUX COEAUHEHUSX (OAUHAPHBIE U KPATHBIE);



c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSTh TOJOXKEHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOEHMS; 3a4KOH COXPAHEHUS MACChI BEILIECTB;

c(OpPMUPOBAHHOCTh ~ YMEHMH  XapaKTepu3oBaThb  COCTaB, CTPOEHHE,
¢u3znyeckue M XUMHYECKHE CBOICTBA TUIIMYHBIX IPEACTABUTENEH pa3IMYHBIX
KJIACCOB OPraHMYECKMX BEIIECTB (METaH, 3TaH, JTUJICH, IPOIWIEH, AalEeTUICH,
Oyraguen-1,3, merunOyragueH-1,3, OeH307, METaHON, ATAHOJ, STUJICHTIIUKOJb,
IJIMUEPUH, (PEHOJI, aleTalbJeru]l, MypaBbuHasi U YKCYCHas KHUCIOTBHI, TJIHOKO3a,
Kpaxmas, LEeJUII0JI03a, aMUHOYKCYCHAs KMCIIOTa), HILUTFOCTPUPOBATh T'€HETUYECKYIO
CBA3b MEXKJy HUMH YPaBHEHMSMH COOTBETCTBYIOIIMX XMMHMYECKUX PEAKLIUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIIEBOAOPOTHOTO
Celppsl  (HE(Th, NPUPOIHBIM Tra3, yroib), CIOCOOBI HX MEpPepadOTKU U
IPAKTUYECKOE MPUMEHEHUE MPOJAYKTOB NepepadOTKy;

c(OpPMHUPOBAHHOCTh YMEHHMM TMPOBOJUTH BBIYUCIECHUS 10 XUMHYECKHM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peakuu IO H3BECTHBIM Macce, O0BbEMY, KOJIUYECTBY OJHOTO W3 HCXOAHBIX
BEILECTB UJIM NPOAYKTOB PEAKIIUN);

c(OpMUPOBAHHOCTh YMEHHMI BIAJETh CUCTEMOW 3HAHUH 00 OCHOBHBIX
METOJaX HAy4YHOI'O IO3HAHUs, UCIIOJIb3YEMBIX B XMMHH IPU W3YyYEHUH BELIECTB U
XUMHYECKHX SIBICHUHN (HaOI0/IeHne, U3MEPEHUE, IKCIEPUMEHT, MOCTMPOBAHNE),
UCIIOJIB30BaTh CUCTEMHBIE XHMHWUYECKHE 3HAHUA JUIsl NPHUHATUS pELICHUN B
KOHKDETHBIX JKM3HECHHBIX CHUTYyalMsX, CBS3aHHBIX C BEIIeCTBAMH M HX
IIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOATh MpaBUIia MOIb30BAHUS XUMUUYECKON
nocyAod M JabopaTopHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpaleHHs ¢
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX
XUMHYECKHUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TUJIAHUPOBATH U BBINOJHATH XHUMHUYECKUN
DKCHEPUMEHT (IIPEBPALLEHUs] OPraHUYECKUX BELIECTB IIPU HATPEBAHUH, IIOJIyYEHNE
OTUJIEHA W W3YYEHUE €r0 CBOWCTB, KAYECTBEHHBIC PEAKLUUH OPraHUYECKUX
BELIECTB, JeHaTypauus OEJIKOB IPU HArpeBaHUM, LIBETHbIE peakiuu OEJIKOB) B
COOTBETCTBUM C IMpaBWJIAMHU TEXHUKM O€30IaCHOCTH TMpU OOpALEHUH C
BEIIECTBAMH U J1A0OpAaTOPHBIM OOOPYJOBAaHMEM, WPEACTABIATH PE3yJbTaTh
XUMHUYECKOTO SKCIIepUMEHTa B (OpMe 3amucH YPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIUPOBATH BBIBOIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJIU3UPOBATH XUMHUYECKYIO
UHpOpMALIMIO, TMOJYyYaeMyK0 M3 pa3HbIX MCTOYHHMKOB (CpPEICTBa MacCOBOU
uHbopMaiuu, IHTepHET U Apyrux);



chOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWIa  DKOJIOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISIX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYKAKOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBHUS Ha >KMBBIE OpPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mnokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAlIEHUsT HX BPEIHOIO BO3JEHCTBUST HA OpPraHU3M
YEJI0BEKa,;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

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

bopmyiL.
11 KJIACC

ITpenmeTHble pe3ynabTaThl OCBOEHHsS Kypca «OOmas M HeopraHuyeckas
XUMHS» OTPAXkKaIoT:

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XHUMHYECKOM COCTaBJISIOMIEH
€CTECCTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHMHHM B IIO3HAHMM SIBJICHUMI
Opuposbl, B (OPMHPOBAHMM MBIIUIEHHS M KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHAJIBbHOW IPaMOTHOCTH, HEOOXOIMMOM JIJIs1 pELICHUS IPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BIAJCHUE  CUCTEMOM  XUMWYECKHX  3HAaHMW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATHA (XUMUYECKUM DJIEMEHT, aTOM, M30TOoI, S-, p-, d-
AIIEKTPOHHBIE OpPOUTANM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHUS, XMMUYECKast CBSA3b
(KOBaJICHTHAs!, MOHHASA, METAJUINYECKAs, BOJXOPOIHAS), KPUCTAIUIMNYECKAS PEIIETKA,
TUIIBI  XUMHWYECKMX PpEAaKUUH, pacTBOp, DOJEKTPOJIUTBHI,  HEIJIEKTPOJIUTHI,
IEKTPOJIUTUYECKAs JUCCOLMALMSA, OKUCIUTENb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMHAYECKOM PEAKIUU, XUMHUYECKOE DPABHOBECHE); TEOPUM M 3aKOHBI (Teopus
EKTPONIMTUYECKON aHucconManuu, nepuoanyeckun 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHUs MACChI BEIECTB, 3aKOH COXPAHECHMS U INPEBpALICHUS SHEPTUU
P XUMHYECKHX PEAKLUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHH,
MHUPOBO33PEHYECKHE 3HAHUs, JICKALIUME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHM, (PAaKTOJIOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U OE30MaCHOM HCIOJB30BaHNU BKHEHIIIMX HEOPTaHUYECKHX
BELIECTB B OBITY M MPAKTUYECKOU NEATEIBHOCTH YEIO0BEKa;



c(hOpMUPOBAHHOCTh YMEHHU BBISABIATh XapaKTEPHBbIC NPHU3HAKH TOHSITHUH,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIME NOHATHS NPH
ONMCAaHNH HEOPTAaHWYECKUX BELIECTB U MX IPEBPAILLCHU;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HOopMys BEIIECTB M  ypaBHEHUHM XUMHUYECKUX  PEaKLUid,
cucrteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPTaHUYECKUX BEIIECTB (yrapHbIM Tra3, YIVIEKMCIBIA Ta3, aMMHMaK, raméHas
U3BECTb, HETAIIEHAs] U3BECTh, IUTHEBAS COAA, MUPHUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUM OMPEIENSITh BaJIECHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJICHTHAs, MOHHAsA, METAJUINYECKasl, BOLOPOAHAS) B COCIUHEHUAX, THII
KPUCTAUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA (ATOMHAs, MOJIEKYJISIpHasd,
WOHHAs, METAJJINYECKAs), XapaKTeP Cpelbl B BOJAHBIX PAaCTBOPaX HEOPraHUYECKHUX
COEIMHEHUH,

c(hOpMUPOBAHHOCTh YMEHHM YCTaHAaBJINBATh MPUHAJIEKHOCTD
HEOPraHWYECKHUX BEIIECTB MO HMX COCTaBYy K OINPEACIIEHHOMY Kiaccy/TpyIe
COEAUHEHNN (IIPOCTHIE BEIIECTBA — METAJJIBI U HEMETAJUIbl, OKCU/bI, OCHOBAHUS,
KHUCIIOThI, aM(OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /J.
U. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoit cuUCTEMBI
xuMmudeckux anemMeHtoB [[. M. MeHnneneeBa, UCHoyib3yd NOHATHS «S-, p-, d-
AIIEKTPOHHBIE opbuTanu», «3HEPreTHYECKUE YPOBHH», OOBSICHSATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKUX JJIEMEHTOB M MX COEAUHEHUU
10 IIepruoIaM | rpyimmnaM lleppoauyueckon CUCTEMbI XUMUYECKUX d1eMeHTOB JI. U.
Meunneneena;

chOpMHUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHCHIBaTH)  OOIIHE
XUMHYECKME CBOMCTBA HEOPTraHWYECKUMX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHWE T'€HETUYECKOW CBA3M MEXKAY HEOPTraHWYECKUMHU
BEILIECTBAMH C MMOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUSI KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH I10
pa3IMYHBIM IIPU3HAKaM (YUCIYy W COCTaBYy PEArupyrollMX BEIIECTB, TEIIOBOMY
ahdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS DJIEMEHTOB, 0OPaTHMOCTU
pEeaKuuy, yYaCTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMA pazTUYHBIX
THUIIOB, TOJHBIE U COKPALIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, y4UThIBas
YCJIOBHS, IIPY KOTOPBIX 3TU PEAKIIMU UAYT 0 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOAWTH PEAKIUH, MOATBEPIKIAIONINE
KAUEeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPraHMYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUUYECKHUX
BEIIIECTB;

c(hOPMUPOBAHHOCTh YMEHUW  PaCKpbIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPECTBOM COCTABJICHUS SJIEKTPOHHOTO OasiaHca
ATUX PEAKINM;

c(hOpPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOM
peaKIuy OT pa3InyHbIX (PaKTOPOB; XapaKTep CMEIIEHNUS XUMHUYECKOTO0 PaBHOBECHUSI
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuniui Jle [llarensbe);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHS] CEPHOM KHUCIOTHI, aMMHaKa, a
TaKke CHOPMUPOBAHHOCTH MPEJACTABICHUN 00 OOIIMX HAYYHBIX HPHUHIMIIAX H
HKOJIOTUYECKUX MTPoOIeMax XMMHUYECKOT0 TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJIUTH BBIYUCICHHUS C HCIOJIB30BAHUEM
MOHSTHUSI «MAacCOBasi JIOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B
IPY XUMHYECKUX PEAKIUSIX, MAaCChl BEMIECTBA WM 00BEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEILIECTB, TEIJIOBOTO 3(P(deKTa peakimid Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl
BEILIECTB, IPEBPAIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOJTIOIATH MTPaBUJIa MOJb30BAHUS XUMUYIECKON
MOCy/I0Ol U J1abOpaTOpHBIM OOOpPYAOBAaHHMEM, a TaK)Ke IpaBwiia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBHHM C MHCTPYKIMSAMHU IO BBIMOJHEHUIO JTAOOPAaTOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W  BBIIOIHATH XUMHYECKUI
AKCHEPUMEHT (Pa3JIoKEHUE MEPOKCUIA BOJOPOJa B MPUCYTCTBUU KaTaln3aTopa,
ONpEJEICHUE Cpellbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOIO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PaKTOPOB Ha CKOPOCTh XMUMHYECKOW PEaKIIUH,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakluu Ha cylnbdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO
Temam «Metaibl» U «HeMmetaiibl») B COOTBETCTBUM C MPaBWIAMHU TEXHUKU
0€30MacHOCTH NPU OOpaIlleHUH C BEIIECTBAMH U J1JA00pATOPHBIM 000pYy10BaHUEM,
NPEACTaBIATh PE3yJbTaThl XHUMHUYECKOrO JKCIepUMEeHTa B (QopMme 3amucu
ypaBHEHUN COOTBETCTBYIONIUX peaKnuii U (HOpMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOPMUPOBAHHOCTh yYMEHUM KPUTUUECKH AHAIM3UPOBATH XHMHUYECKYIO
uHpopMaIMio, TMOJy4aeMyr0 W3 pPa3HbIX MCTOYHUKOB (CpEJCTBA MacCOBOMU
KOMMYHHUKa1, UHTEpHET U Ipyrux);



chOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MPaBWIa  DKOJIOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISIX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYKAKOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JECUCTBUS HA KUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIICHHUS U
NpEAOTBPAICHUSI UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl 0OYyJaronuXxcsi ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU 3JI0POBBSI: YMEHUE
NPUMEHATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENbIX M CHA0OBUASIIUX OOYYalOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM (mudpoBbIe)
Ne n/nn Konrtpoabnbsie IIpakTnueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHMYECKO XUMUM
[Ipenmer oprannueckont xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no paszneny 3
Paznen 2. YrieBoaopoabl
2.1 [IpenenbHble yrieBOgOPOAbI — aJIKAHbI 2
5 HenpenenbHble yrieBogopoibl: alKEHBI, 6 |
’ AJIKaIMEHbI, ATKUHBI
2.3 ApomaTuieckue yrieBoa0pOoabl 2
54 [TpupoHbIe HCTOUHUKH YTIEBOIOPOAOB U 3 |
’ UX repepaboTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:xamnue opranniecKue coeuHeHNsI
3.1 Cnuptel. Denon 3
39 Anpaerunnl. KapOOHOBBIE KUCTOTHI. 7 |
’ Crioxubie 3QUpBI
3.3 VYrneBoanl 3 2




Htoro no paszneny 13
Pasnen 4. A3oTcoaep:kamme opraHudeckne coeIMHeHUus

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Pa3nes S. BeicokoMOJIEKYJISIPHBIE COEIMHEHUSI

5.1 [Tnactmaccel. Kayayku. Bomokna 2
Hroro no pasneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaunmeHnoBaHnue pa3aeoB U TeM uudpoBLIe
Ne n/m P Koutpoabubie IIpakTuueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atomoB. [lepuoanueckuit 3aKkoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
snemenToB 1. Y. MenaeneeBa
12 CrtpoeHnue BemiecTBa. MHOTr0o0Opasue 4
' BELIECTB
1.3 XUMHYECKUE PEAKITUN 6 1 1
Hroro no pasneny 13
Pa3nen 2. Heoprannueckasi xXumMusi
2.1 Mertamniel 6 1
2.2 HemeTamsr 9 1 1
)3 CBs13b HEOPTAHMYECKUX M OPTaHUIECKHIX )
' BEIIECTB
Hroro no pazneny 17
Pasznea 3. Xumusd u :KN3HbL
3.1 XuMHA U )KU3Hb 4
Uroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 3







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero HU3yYCHUS o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
[IpenMeTt opraHnyecKkoil XuMuu, €€
1 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE 03.09.2025
Teopus cTpoeHHs OpraHUYEeCKUX
2 coenuuenui A. M. bytneposa, eé 1
A P 10.09.2025
OCHOBHBI€ MOJIOKEHHUS
[IpencraBnenwue o KnaccuPuKaIun
opraHuyeckux Beuects. Homenkiarypa
3 1
(cucTeMarnyeckas) 1 TPUBUAIbHBIE 17.09.2025
HA3BaHUS OPTaHUYECKHX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, |
TOMOJIOTHUECKUH Psifg 24.09.2025
5 MertaH u 3TaH — OpocCTeUIIe |
IIPEICTaBUTENIN ATKAHOB 01.10.2025
6 AJIKEHEI: COCTaB U CTPOEHHUE, CBOMCTBA 1
P 08.10.2025
DTUIIEH U IPONUIIEH — MpOCTeHIne
7 1
IPEJICTAaBUTENIN AITKEHOB 15.10.2025
[Ipaktuueckas padota Ne 1. «[Tomyuenue
8 . 1 1
STUJIEHA U U3yYEHUE €TO CBOMCTB» 22.10.2025
9 Ankanuensl. byranuen-1,3 u |
MetunoyraaueH-1,3. Ilonyaenue 05.11.2025




CUHTETUYECKOIO KayuyyKa U PE3UHBI

AJIKWHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,

10 TOMOJIOTUYECKHH psijl. ALeTUIeH —
} I DAL A 12.11.2025
MPOCTEHIINI TPEICTABUTENb ATKHHOB
1 Brrunciienus no ypaBHEHUIO XUMHUYECKOM
peakuuu 19.11.2025
2 Apenbl: 0eH3011 ¥ TOIYyoJ. TOKCHYHOCTD
apeHOB 26.11.2025
I'enernueckas CBSA3b YIriI€BOAOPOIOB,
13
IIPUHAUIEKANINX K Pa3IMYHbIM KJlaccaM 03.12.2025
[TpuponHbIe HCTOYHUKH YTIEBOIOPOIOB:
14 MPUPOAHBIN ra3 U MONYTHbIE HEDTIHBIE
brpoA yrHbIe Hel 10.12.2025
ra3bl, He)Th U IPOJIYKTHI €€ mepepaboTKu
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB:
15 MPUPOAHBIN ra3 U MONYTHbIE HEDTIHBIE
brpoA yrHbIe Hel 17.12.2025
ra3bl, HeTh U IPOJIYKTHI €€ mepepaboTKu
16 KonTponpHas paboTa mo pazueny
«YTeBOI0POIbI» 24.12.2025
17 [TpenenbHbIE OTHOATOMHBIE CTUPTHI:
METaHOJ U 3TaHoJ. BonoponHas cBa3b 14.01.2026
18 MHoOroaToMHbI€ CIIUPTHI: STUICHTITUKONIb U
TJIAIEPUH 21.01.2026
@DeHOI: CTPOCHHUE MOJICKYIIBI, PU3NIECKUE
19 .
Y XUMHUYECKUE CBOWCTBA, IPUMEHEHNE 28.01.2026
20 Anpaerusl: GpopMaIbaeTUuI U
aneTajbIerun. AeToH 04.02.2026
o1 OaHOOCHOBHBIE NpefieNibHbIE KApOOHOBBIE
KHUCJIOTBI: MypaBbUHAsI U YKCYCHas 11.02.2026




22

[IpaxkTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»

18.02.2026

23

CTeapI/IHOBaH U OJICMHOBAsA KHUCJIOThI, KaK
MPpEACTAaBUTCIIN BBICIINX Kap6OHOBI>IX
KHCIIOT

25.02.2026

24

MpLta Kak COJTM BBICIIIUX KapOOHOBBIX
KHUCJIOT, UX MOIOIIEE NEUCTBUE

04.03.2026

25

CrnosxHble 3(hUpbl Kak MPOU3BOAHbBIE
KapOOHOBBIX KUCIOT. [ MUAPOIU3 CIOKHBIX

a¢upoB

11.03.2026

26

XKupel: TAPONN3, TPUMEHEHNE,
Ouosornyeckas posb KHPOB

18.03.2026

27

VYrneBoJsl: cOCTaB, KilacCU(PUKALIUS.
Baxueiime npeacTaBuTeNnu: TII0K03a,
dpykTO3a, caxaposa

25.03.2026

28

Kpaxman u nemirono3a Kak mpupoHbie
MOJIUMEPBI

08.04.2026

29

KonTponpHas pabota mo pazueny
«Kucnopoaconepxaiiue opraHnueckue
coequHeHus»/ Beepoccuiickas
npoBepovHas paboTa

15.04.2026

30

OO01m1ast XxapaKTepUCTHKA a30TCOACPIKALIIX
OpTraHUYECKUX COCTMHEHHI /
Bcepoccuiickas mpoBepodHas paboTa

22.04.2026

31

AMMHBI: METHJIAMHH M aHUIUH

29.04.2026

32

AMUHOKHUCIOTHI Kak aMm(poTepHbIe
OpraHUYECKHUE COCTUHEHUS, UX

06.05.2026




benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

ouosornyeckoe 3HaueHue. [lernruasl.

OCHOBHBIE TTIOHATHS XUMHHU

1
33 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 13.05.2026
OCHOBHBIE METO/IbI CUHTE3a
34 78 1
BBICOKOMOJIEKYJIIPHBIX COETMHEHUIN 20.05.2026
[Lmactmaccel, kKayuyykd, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOITPAMME




11 KJIACC

Ne
n/u

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYpaIusi aTOMOB

02.09.2025

Ilepnonnueckuit 3axoH u [lepuoanueckas
chcTeMa XUMHYeCcKuX aneMenToB Jl. U.
MeneneeBa, ux CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHSI aTOMOB

09.09.2025

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKUX BJICMCHTOB U UX CO€I[PIH€HHI>'I
10 TPYIIaM U IiepuoaM. 3HaAUCHHUE
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB .. Menaeneena B
Pa3BUTUU HAYKH

16.09.2025

Crpoenue BeniecTBa. XuMHUYECKast CBSI3b, €€
BH/JIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

23.09.2025

BaneHTHOCTB. DNEKTPOOTPULIATENEHOCTD.
Crenenn okucieHud. BemlecTsa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOT'O
CTpOEHUS

30.09.2025

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOMIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BelleCTBa B pacTBOpe

07.10.2025




Knaccu¢ukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COCTUHEHUH.
['eHeTnveckas cBA3b HEOPraHUIECKUX
BEILIECTB, PA3INYHBIX KJIACCOB

14.10.2025

Knaccudukanus XuMHUecKuxX peakuui B
HEOPraHUYECKOU U OPraHU4YEeCKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U IPEBPAICHNS JHEPTUH NIPU
XUMHYECKHUX PEAKIHAX

21.10.2025

Ckopoctb peakiuu. OOpaTuMble peakiuy.
XUMHUYECKOE PABHOBECUE

11.11.2025

10

[TpakTrueckas padorta Ne 1. «Bnusiaue
pa3nu4HbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUU»

18.11.2025

11

DJIeKTpoIMTHYEeCKas Aucconuanus. [lonarue
0 BojiopoaHoM noka3zarene (pH) pactBopa.
Peakiun nonHoro oomeHna. ['maponm3
OpFaHI/I‘-IGCKI/IX nu HeOpFaHquCKHX BCIICCTB

25.11.2025

12

OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC
peakmun. [ToHsTHE 00 DIIEKTpOIH3E
pacIIaBoB M paCTBOPOB COJIEH

02.12.2025

13

KonrponsHas padota no pasaeny
«Teopernueckne OCHOBbI XUMHUHU»

09.12.2025

14

Merautbl, ux nosioxenue B [lepuoguueckoit
CUCTEME XUMUYECKUX ieMeHToB 1. U.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe Gpu3ndecKue CBOWCTBa
METaJIOB

16.12.2025




15

CrnnaBel METaJIIOB. DJIEKTPOXUMUYECKUI
Al HANPsHKEHUA METaJJIOB

23.12.2025

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METAJUIOB (HATpUii, KaJui, KalbLWi, MAarHUH,
QTIOMUHUN) U UX COSTUHCHUHN

30.12.2025

17

XHUMHUYECKUE CBOMCTBA XPOMa, MEIU U UX
COETUHEHUN

13.01.2026

18

XUMHUYECKHE CBOMCTBA [IUHKA, JKeJie3a U UX
COETUHEHUN

20.01.2026

19

[TpakTuyeckas padora Ne 2. "Perenune
HKCHEPUMEHTAIBHBIX 33124 110 TEME
«MeTtannsl»"

27.01.2026

20

Hewmeranibl, ux mojoxxeHue B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemeHToB /1. I. Menaeneena u
0COOEHHOCTH CTPOCHHSI aTOMOB

03.02.2026

21

PuznuecKue CBOMCTBAa HEMETAILIOB.
AJIIOTPONUS HEMETAJUIOB (HAa MPpUMEpPE
KHCIIOpoJia, cephl, hocdopa u yrieposaa)

10.02.2026

22

XHUMUYECKUE CBOKCTBA TaJIOTEHOB, CEPHI U
UX COEIUHEHUN

17.02.2026

23

XuMHUUYeCcKre CBOMCTBA a30Ta, pochopa u ux
COEMHEHHI

24.02.2026

24

XHUMUYECKUE CBOMCTBA YIIIEpOa, KPEMHUS U
HUX COeIUHEHUN

03.03.2026

25

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COETUHEHUN

10.03.2026

26

O06001IeHYE ¥ CUCTEMAaTU3ALUS 3HAHUI 1O




teMe «Hemeramnbr». Beraucinenus mo
YpaBHEHUSIM XUMUYECKHX PEaKIHil 1
TEPMOXUMHUYECKHE PACUETHI

17.03.2026

27

[TpakTuyeckas padora Ne 3. «Pemienue
OKCIICPUMCHTAJIbHBIX 3a/a4 IO TCMC
"HemeTtamns"»

24.03.2026

28

KontponbHas padoTa mo TeMam «MeTauibi»
u «Hemeramibr»

07.04.2026

29

Heopranmueckue u opraHn4ecKue KACIOTHI.
Heopranmueckue u opraHndecKue
OCHOBAHUS

14.04.2026

30

AMpoTepHbIE HEOPraHUYECKHE U
OpraHu4eckne coequHeHus. I eHeTnaeckas
CBSI3b HEOPTAaHWYECKUX U OPTaHUIECKUX
BCIIIECTB

21.04.2026

31

Poib xuMuH B 00€CIIEYeHUH SKOJIOTHUECKO,
SHEPreTHYECKOH U MUIIEBON 0€30MacHOCTH,
Pa3BUTHHU METULIMHBI

28.04.2026

32

[IpencraBnenus 00 0OIMMX HAYYHBIX
MPUHIUIAX POMBIIUIEHHOTO OTYYEeHUs
Ba)KHEUIIINX BEIIECTB

05.05.2026

33

YenoBek B MUpPE BELIECTB U MAaTEPHATIOB

12.05.2026

34

XUMUA U 310pOBbE YEIIOBEKA

19.05.2026

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

10 KVIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJbHOI MPOrPaMMbl CpeHero o01ero o0pa3oBaHus

1

Teopernueckne OCHOBBI OPraHU4YECKON XUMHUH

1.1

CdopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBIISIFOIICH
€CTECTBEHHOHAYYHOM KapTUHbBl MHUpPa, POJIM XUMUU B [O3HAHHU
SBIIGHUW TpUPONbI, B (POPMHUPOBAHUU MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM ISt
pelieHrsT TPAKTHYECKUX 3alad W OSKOJOTHYEeCKH OOOCHOBAaHHOTO

OTHOILLEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpene

1.2

Brnanenune cucremoil XUMHUYECKUMX 3HAHUM, KOTOpas BKJKOYACT:
OCHOBOIIOJIAraroIIre TTOHSITHUS (Monekyna, BAJICHTHOCTb,
AJIEKTPOOTPUIATENIBHOCTh, CTENEHb OKHWCICHHS, XHMHYECKas CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OOBEM, YIJIEPOMHBIA CKEJNeT,
GyHKIIMOHANBHAS ~ TpyNIa,  paadKal,  H30MepHsi,  H30MEpHI,
TOMOJIOTUYECKUM psAll, TOMOJIOTH, YIJIEBOAOPOAbl, KHUCIOPOIA- H
a30TCO/IEpXKAINE COCAMHEHHUs, OMOJOTUYECKH AKTHBHBIC BEIECTBA
(YyrieBonpl, KUpBI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAUHEHUs); TEOPUU M 3aKOHBI (Teopus
XMMHUYECKOIO CTPOEHMsI opraHudeckux BemiectB A.M. Bbyrieposa),
3aKOHOMEPHOCTH, CHUMBOJIHMYECKUN S3BIK XHUMHHU, (HAKTOJIOTHUECKHE
CBEICHHMS O CBOWCTBAaX, COCTaBe, TONy4YeHUH U Oe30MacHOM
WCIIONB30BAHUM BAXXKHEHIIMX HEOPTaHMYECKUX M  OPraHUYEeCKUX

BCIIICCTB B 6I)ITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.3

ChopMUpOBaHHOCTh YMEHHMH BBISABISATH XapaKTEPHBIC TMPHU3HAKU
NOHATHM,  yCTaHaBIMBaTb  HMX  B3aUMOCBS3b,  MCIIONb30BATh
COOTBETCTBYIOIIME TOHATHA IIPH OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALLIECHUN OPraHUYECKUX COCAUHEHUI

1.4

c(OPMUPOBAHHOCTh YMEHHMH HCIIOIB30BaTh XMMHUUYECKYI0 CHMBOJIMKY
JUISL COCTaBIIGHUSI MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
cOokpaméHHor) (opMya OpraHMYECKUX BEIIECTB W  YPaBHEHHIA
XUMHUYECKHUX PEAKLINI, U3rOTAaBINBATh MOJIEIN MOJIEKYJI OPTaHUYECKUX
BEILIECTB I WJUIFOCTPALMM X XUMHUYECKOIO M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHaBIMBaTh  NPUHAJIEKHOCTD
HU3YUCHHBIX OpPTraHUYCCKUX BCHICCTB IIO HX COCTaBy U CTPOCHHUIO K
onpeAcNEéHHOMY Kjaccy (rpymnme) COeIMHEHU (YriieBOAOPOIbI,
KHCIIOPOJI U a30TCOJAEp)KAllUe COEAMHEHUS, BbICOKOMOJIEKYISIPHBIE
COG,Z[I/IHGHI/I}I), JaBaThb UM Ha3BaHUA 10 CHUCTEMaTU4CCKOU

Homenkiarype (IUPAC)

L.5

CdopmupoBaHHOCTh YMEHHUS OMPEACISATh BUABI XUMUYECKOW CBSI3H B

OpPraHUYECKUX COESAMHEHUSX (OJUHAPHBIE U KPAaTHBIE)

1.6

ChopMUpOBaHHOCTH ~ yMEHHUS NPHUMEHATH: TOJOXKEHHUS  TEOPUH
CTpOEHHUs opraHuveckux BemiecTB A.M. ByrnepoBa mis oObsicHEHUS
3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U CTPOCHHUS; 3aKOH

COXPAaHCHUS MACChI BCUICCTB

YrieBoaopobl. Kucnopoaconepxarue u a30TCoIepKaIIne

OpraHn4CcCKuUC COCAUHCHUS. BBICOKOMOJIGKy.H}IpHBIG COCIMHCHUA

2.1

ChopMupoOBaHHOCTH yMEHUH MPUBOAWTH TPHUBHAJIBHBIC HA3BAHUS
OTJENbHBIX OpPraHMYECKUX BEIIECTB (ITUJIEH, IPOINWIEH, alleTUJIEH,
STUJICHIVIMKOJb, TIUIEPUH, (eHod, (opManbIerns, aueTaabAerun,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapMHOBasl KHCJIOTa, TJIIOKO3a, (PYyKTO3a, Kpaxmai, IeJUTiJIo3a,

TJIALIVH)

2.2

ChopMmupoBaHHOCTE YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bH3I/I‘IeCKI/Ie U XUMHUYCCKHC CBOﬁCTBa THUITUYHBIX HpeHCTaBHTeHeﬁ
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STHIICH,
MPOMWICH, aneTuieH, Oyraawen-1,3, merunOyramuen-1,3, OeH307,
METaHOJ, ITAHOJ, TUJICHIIMKOIb, TJIMIEPUH, (EHON, aleTaabIeTu],
MypaBbUHAas U YKCyCHas KHCIIOTBI, IJIIOKO3a, Kpaxmal, LEJLII0JIO03a,

AMUHOYKCYCHAasl KUCJIOTA)

2.3

ChopMupOBaHHOCTh YMEHHS WIUTIOCTPUPOBATH T'€HETHYECKYIO CBS3b
MEXIYy  TUIUYHBIMU  IPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEIECTB YPABHEHUSMHU COOTBETCTBYIOIIMX XUMHUECKUX

PEaKIMii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT

24

CdhopMupoBaHHOCTB yMeHUs XapaKTepU30BaTh HUCTOYHUKHU
YIIEBOAOPOAHOTO CHIPbs (HEPTh, MPUPOIHBIN T'a3, Yroib), CIOCOOBI MX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOTYKTOB MepepadoTKu

XUMUS U KU3Hb. PacuéTel

3.1

CdopMupOBaHHOCTH YMEHHI BIIAJIETh CUCTEMOUW 3HAHUH 00 OCHOBHBIX

MCTOOax HAYYHOI'O IMO3HAaHMs, UCIIOJIB3YEMBIX B XMMUU IIPU U3YUCHUU




BEIIECTB W XHMMHYECKUX SBIICHUN (HaONOlEeHUE, W3MEpEHHUeE,
JKCIIEPUMEHT, MOJICJIUPOBAHUE), HUCIIOJIL30BaTh CHUCTEMHEIE
XMMHYECKUE 3HAHUS JUIl TPUHATHAS PEUIEHHWH B KOHKPETHBIX

KN3HCHHBIX CUTYallUAX, CBA3AaHHBIX C BEIIECTBAMUA U UX ITPUMCHCHHUEM

32

ChopMupoBaHHOCTh YMEHHU COONIONATh IpaBHJA IIOJb30BAHUS
XUMUYECKOH TIOCY0M ¥ J1abOpaTOpHBIM OOOPYIOBAaHHEM, a TaKXKe
npaBuia oOpalieHHs ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMHU

110 BBIIIOJTHCHHUIO na60paT0prlx XUMHUYCCKHUX OIIBITOB

33

CdopmupoBaHHOCTh YMEHUI TUTAHUPOBATH W BBIMOJHITh XUMHYECKHIA
AKCHEPUMEHT (IIPEBPAICHHSI OPTaHMYECKUX BEIIECTB NIPU HATPEBAHMUH,
MOJTyYCHHE STUJICHA U M3yYCHHE €T0 CBOWCTB, KAUECTBEHHBIC PEaKIIUU
OpraHu4YCeCKUX BCHICCTB, ACHATypalud 6€HKOB Ipnu HarpeBaHuu,
HIBCTHLIC PCAKIIMN 6GHKOB) B COOTBCTCTBHU C IpaBUJIaMU TCXHUKH
0€30macHOCTH TIpH OOpaIlleHWd C BEIIECTBAMH U JIAOOpaTOPHBIM
000pyI0BaHUEM; MIPEJICTABIISATh pe3yabTaThI XUMHYECKOTO
JKCIIepUMeHTa B (opMe 3amucu  ypaBHEHHH COOTBETCTBYIOILIUX

peakiuii 1 GopMyIHPOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB

34

CdopmupoBaHHOCTH YMEHUI TPOBOAUTH BBIYUCIICHUS 110 XUMHUECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJIYKTa PEaKIUH M0 U3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJTHOTO

13 UCXOHBIX BEIIECTB WU MPOTYKTOB PEAKITUN)

3.5

CdopMupoBaHHOCTH YMEHHI KPUTHYECKH aQHAIIM3UPOBATH
XUMHAYECKYI0 HMH(OpMAIIO, MOIYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBoit nuaopmaru, cetb IHTepHET U Ipyrue)

3.6

ChopmupoBaHHOCTE yMEHMI COOMIOATh MpaBUIA OIKOJIOTHYECKH
11e71eco00pa3HOro TOBENEHUS B OBITY M TPYIOBOW ACSITETHHOCTH B
LIEJIAX COXPaHEHHUsI CBOErO 3J0pPOBbS M OKPYXKAIOWIECH MNPUPOTHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha YKUBbIE OPTaHU3MBI
onpeneaEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsl CMBICT MOKa3aTess
[NAK (mpenenbHO AOMYCTUMOM  KOHIIGHTpAllMM), TMOSICHATH Ha
npuMepax crnocoObl YMEHBIIEHHs] M TNPEAOTBpAIllEHUs HUX BPEIHOTO

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

11 KUIIACC

Kon
NpoBepPsieMOro

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHus




pe3yJabTara

1

TGOPGTI/I‘IGCKI/IC OCHOBBI XUMHH

1.1

Brnanenue cucremoil XMMHYECKMX 3HAaHUW, KOTOpas BKIIIOYAECT:
OCHOBOMNOJArarpIue  MOHATHS  (XMMHUYECKUH  DJIIEMEHT,  aTOM,
AIIEKTPOHHAsi 000JI0UKa aTOMa, S-, p-, d-dNIEKTPOHHBIE OPOUTAITU aTOMOB,
HMOH, MOJIEKYJa, BAJICHTHOCTb, JJIEKTPOOTPUILIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00bEM, KpUCTaJUIMYecKas pemérka, TUIBl XUMHYECKUX peakuui
(OKHCITUTENIbHO-BOCCTAHOBUTENIbHBIE, 3K30- W SHAOTEPMUUYECKUE,
peakiuu HOHHOTO OOMEHA), PacTBOP, AJIEKTPOIUTHI, HEIIEKTPOJIHTEHI,
JNEKTPOJINTUYECKAsT ~ JUCCOLMALMS, OKHCIHUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHMUYECKON PEAKIUH, XUMHUYECKOE PAaBHOBECUE); TEOPUU U
3aKOHBI (TEOpHUsl SJIEKTPOJUTHYECKOM nucconuanuu, llepuoauueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHHU, (PaKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYy4YeHMH U O€30lacHOM HCIOJIb30BAaHUM BaKHEUIIMX
HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOH JAEATENbHOCTU

YCJIOBCKaA

1.2

ChopMupOBaHHOCTh YMEHHUIN BBIBIATH XapakTepHbIC TNPHU3HAKU U
B3aMMOCBA3b M3YyYCHHBIX IIOHATHM, IPHUMEHATH COOTBETCTBYIOLIUE
MOHATHS IPU ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEIIECTB M UX IPEBpAlICHUH; BBIABIATH B3aUMOCBSI3b XUMHUYECKHX
3HaHUHN c MIOHATUAMU 51 IIPEACTABICHUAMU IpYrux

CCTCCTBCHHOHAYYHBIX IIPEAMETOB

1.3

Brnanenue OCHOBHBIMH METOJaMH HAy4YHOTO TIIO3HAHUSl BEIIECTB U
XUMUYECKUX SIBJICHUN (HaOMIoJaeHWe, W3MEpPEHUe, OSKCIEPUMEHT,

MO/JICTTUPOBAHMUE)

1.4

ChopMHUpPOBAaHHOCT, yYMEHHUH ONPEIEIATh BaJEHTHOCTh W CTEINEHb
OKHCIICHUSI XMMHUYECKUX DJJEMEHTOB B COCAUHEHUSAX PA3IUYHOTO
cocTaBa, BMJ  XHUMHYECKOM  CBsS3M  (KOBaJIeHTHas, HOHHAi,
METaJUTNYECKas, BOJOPO/IHAS) B COCAMHEHUSIX, TUM KPUCTAJUTMYECKOU
PEIIETKM KOHKPETHOTO BeIEeCTBA (aTOMHAas, MOJEKYJsipHas, MOHHas,

MeTaJlJTHYecKas)

1.5

CdopmupoBaHHOCTh YMEHUN ONpEAENATh XapakTep Cpellbl B BOIHBIX

pacTBOpax HEOPraHUUECKUX COSAUHEHUN

1.6

ChopMupOBaHHOCTH ~ YMEHHMS  KJIACCU(HUIMPOBATH  XMMHUYECKHE
peaKuuy Mo pa3InYHbIM MPU3HAKaM (YUCIy U COCTAaBY PEarupyrolux

BEIIECTB, TEIUIOBOMY J(deKTy peakiuu, HU3MEHEHUIO CTerneHen




OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKknuu, y4acCTHuro

KaTaJlu3aTopa)

1.7

ChopMUpOBaHHOCTH ~YMEHHMH  COCTaBIATH YPaBHEHUS  PEAKIMA
Pa3JIMYHBIX THUIIOB, IIOJHBIE M COKpAUICHHBIE YPABHEHUs pPEaKLUN
MOHHOT0 OOMEHA, YUUTBIBAsl YCJIOBUS, IPH KOTOPBIX 3TH PEaKLUH HIyT

IO KOHIIA

1.8

CdopmupoBaHHOCTh YMEHUIN MPOBOIUTH PEAKILUH, MOATBEPIKIAIONINE
KaueCTBEHHBIM COCTAaB  pPA3JIMYHBIX HEOPraHWYECKHUX  BEILECTB,
pacro3HaBaTh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIUE B BOJIHBIX

pacTBOpax HEOPTaHUYECKHUX BEIECTB

1.9

CdhopmupoBaHHOCTE YMEHHI pPaCKpBIBATh CYIIHOCTh OKHCIHTEIHHO-
BOCCTaHOBUTEJIBHBIX peakiui IIOCPEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO 0ajaHca 3TUX PEaKIHA

1.10

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTb CKOPOCTH

XUMHAYECKON peakiuy OT Pa3IndHbIX (PaKTOPOB

1.11

ChopMHUpPOBAaHHOCT, YMEHUH  OOBSICHATH  XapakTep CMEHICHUS
XUMHUYCCKOI'O0 paBHOBCCHUA B 3aBUCMMOCTHU OT BHCIIHCTO BO3I[GI‘/JICTBI/I}I

(npunuun Jle [larense)

OOm1ast 1 HeOpraHuYecKasi XUMHS

2.1

CchopMupoBaHHOCTH yMEHHH packpbiBaTh cMbich [lepuonndeckoro
3aK0Ha J.N. Meunneneena Hu JIEMOHCTPHUPOBATH ero

CUCTEeMATHU3UPYIOIIYI0,  OOBACHUTEIbHYIO M  NPOTHOCTHYECKYIO

GbyHKITIN

2.2

CdopMHUpOBaHHOCTH YMEHHUM XapaKTEPU30BaTh AJIECKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dJeMeHTOB 1-4 mnepuonoB Ilepuogunueckoit
cucTeMbl xuMuueckux diemeHToB J[.MI. MeHnneneeBa, HCHONIb3ys
MOHATUSA «S-, p-, d-dJEKTPOHHBIE OpPOUTATN», «IHEPTETHUYCCKUE
YpPOBHH»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWCTB
XUMHUYECKUX AJIIEMEHTOB M MX COEAMHEHUH MO MepuojamM u rpynmnam

[Tepuoanueckoit cucremsl xumMuieckux 3aeMeHToB .M. Menneneesa

2.3

CchopMupoBaHHOCTh YMEHHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME
XMMHYECKHE CBOMCTBA HEOPTraHNYECKUX BEUIECTB PA3IUYHBIX KIIACCOB,
NOATBEP)KAAaTh  CYIIECTBOBAHWE  TEHETUYECKOW  CBSA3M  MEXAY
HEOPraHMYECKMMH  BEIIECTBAMH  C  [OMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ
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ChopMupOBaHHOCTH ~ YMEHMH  YCTAQHABIMBAaTh  MPUHAIICKHOCTD

HEOPraHUYECKHX BEHIECTB MO MX COCTaBY K OMpPEACIIEHHOMY KJlaccy




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

OKCH/IbI, OCHOBAHHSI, KUCIIOTHI, aM(DOTEPHBIE TUAPOKCUIBI, COITH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOJIB30BaTh XUMUYECKYIO CHMBOJUKY
JUIS  COCTaBlieHUST (OpMYyN BEIIECTB U YypPaBHEHUH XUMHUYECKHX
peakuuii, cucremarudeckytro HoMeHkinarypy (IUPAC) u TpuBuanbHbIe
Ha3BaHUS OTHEIbHBIX HEOPraHMYECKHUX BEIIECTB (yrapHblid ras,
YIJIEKUCIIBIA Ta3, aMMHWaK, raméHas H3BECTb, Herami€Has HW3BECTb,

MUTHEBAs COJIA, MTUPUT U JIPYTHUE)

2.6

ChopMupoBaHHOCTh YMEHHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPIraHNYECKUX BEUIECTB PA3IUYHBIX KIIACCOB,
NOATBEP)KAAaTh  CYIIECTBOBAHWE  TEHETUYECKOW  CBS3M  MEXAY
HEOPraHMYECKMMH  BEIIECTBAMH €  TOMOIIBIO  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

CdopmupoBaHHOCTh YMEHHI TJIAHUPOBATH U BBITIONHATH XUMUYECKUIT
OKCIIEPUMEHT (Pa3NIOKEHUE NEPOKCHAA BOJAOpPOJA B IPHUCYTCTBUU
KaTalIn3aTopa, OINpPEACICHHE CPEIbl PACTBOPOB BEUIECTB C ITOMOLIBIO
YHUBEPCAIFHOTO HHAWKATOpa, BIMSHHE pA3INYHBIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKOH pEakUuH, peaklud HOHHOrO OOMEHa,
KayeCTBEHHBIC PEaKLUU Ha Cynb(dar-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHHMsI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a1ad I0 TeMaM
«Mertamnbl» U «Hemeramibl») B COOTBETCTBUU C MPABHJIAMHU TEXHUKH
0€30macHOCTH TpH OOpAIIeHUH C BEIIeCTBAMH M JIaOOPaTOPHBIM
OGOpyZ[OBaHI/IeM; npcACTaBIATh PE3YIbTAThI XUMHNYCCKOI'O
JKCIIepUMEHTa B (opMe 3amucH YpaBHEHHH COOTBETCTBYIOIINX

peakuuii 1 GopMyIUpPOBATH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB

2.8

CdopMHUpPOBaHHOCTE yYMEHHH cOOMIONaTh MpaBHia IOJH30BAHUS
XUMHAYECKON TOCYIOH M Ja0opaTOpHBIM O0OpyJOBaHHEM, a TaKKe
npaBujia 0OpaleHHsl ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMAMU

110 BBIIIOJTHCHHUIO na60paT0prlx XHUMHUYCCKUX OIIBITOB
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ChopMupOBaHHOCTH ~ YMEHMH  XapaKTepU30BaTh  XHMHYECKHE
MIPOLIECCHI, JIEXKAIINE B OCHOBE NMPOMBIIIJICHHOTO IMOJIYYEHUs CEpHOMU
KHCIIOTBI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MpEACTaBIEeHUN 00
Oo0ImMX HAyyHBIX MPUHLOMIAX M  OKOJOTHYECKHUX  Ipodiiemax

XUMHYCCKOI'O IMMPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

ChopMHUpPOBAaHHOCTh TPEICTABICHUNH O XWMHUYECKOW COCTaBJISIONIEH

eCTeCTBeHHOHaY‘{HOﬁ KapTUHbI MHpa, POJIM XUMHHU B TO3HAHUHU




SBICHUN TPUPOJLI, B (HOPMHUPOBAHWHM MBIIIICHUS € KYJIBTYPHI
JTUYHOCTH, €€ (PYHKIHOHATHHOW T'PaMOTHOCTH, HEOOXOIMMOW s
pelIeHus TPAKTUYECKUX 3a7ad M OIKOJOTUYECKH OOOCHOBAHHOTO

OTHOILIEHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpene

32

CdhopMupoBaHHOCTB YMEHUU KPUTHYECKH AHAIN3UPOBATh
XUMHUYECKYI0 HMHGOpMAIUIO, TMOJIYyYaeMyl0 M3 pPa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHHMKaIUK, ceTb VIHTEpHET U Ipyrue)

33

CdopmupoBaHHOCTE yMEHHI COONIOATh TPaBUIA JKOJIOTUYECKU
11eJ1eCO00pa3HOr0 MOBEAEHUSI B OBITY M TPYAOBOH JAEATENBHOCTH B
LEIAX COXPAaHEHUS CBOETO 30POBbs MU OKPYXKAIOLICH NPUPOIHOU

CpeIbI
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OCO3HaBaTb OITIACHOCTb B03,Z[€I>'ICTBI/I$I Ha KHBBIC OpFaHI/I3MI:I
ONpeAeIEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens [TJIK, noscHsITh
Ha TIpuUMepax CrocoObl YMEHBIIICHUs W TIPEAOTBPAICHUS UX BPEIHOTO

BO3HeﬁCTBHH Ha OpraHus3M 4CJIOBCKaA

3.5

CdopmupoBaHHOCTH yMEHUU MPOBOJIUTH BBIYHMCIICHUS c
WCIIOIb30BAaHUEM TIOHSITHSI «MaccoBasi J0Jis BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOUICHWM Ta30B NpPH XUMHUYECKUX PEaKIUIX, MAaccChl
BellecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY BEIECTBA,
Macce Wid 00bEMY OJHOTO W3 Y4YaCTBYIOIIUX B PEAKIUU BEIIECTB,
TerIoBOro 3dexra peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUS! MAaCCHI

BELIECTB, IPEBPAILLEHUS U COXPAHEHUS SDHEPTHU




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KUIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHHU

1.1

[Ipenmer opraHnyecKkOM XHUMHUU: €€ BO3ZHUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B
MTOJIy4YEHUM HOBBIX BEIIECTB M MarepuanoB. Teopuss CTPOECHHS OpPraHUYECKUX

coequHennit A.M. BytnepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CrpykrypHble (OpMyiIbl OpraHMYEeCKHX BemlecTB. ['oMoyorus, wu30oMepHs.
XuMuyeckasi CBA3b B OPraHUYECKUX COCTUHEHHUSIX — OIMHAPHBIE M KpaTHbIE

cBs3u. [IpencraBienue o KacCUpUKAIMM OPraHUYECKUX BEIECTB

1.3

Homenkiatypa oprannueckux CoeAMHEHUM (cucTeMaTudeckas) U TPUBHAJIbHbBIC

Ha3BaHUS BaXKHEHUIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

Yri1eBo10pOsI

2.1

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH pAll. MeTaH U 3TaH — IpocTeIINe
NPEJCTaBUTENIM AJNKAHOB: (U3NYECKUE U XHUMHUYECKHE CBOWCTBA (peakiuu

3aMEIICHHS U TOPEHUS ), HAXO0XKICHHE B IIPUPOJIC, TTOTYICHUE U TIPUMEHEHUE

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUH psAA. OTWIEH U TPOMNWIEH —
MPOCTEHIINE MPEICTAaBUTENIN AJKEHOB: (pU3MYecKkrue M XHMMHUYECKHE CBOWCTBA
(peaKHI/II/I TUAPUPOBAHUSA, TAJIOTCHHUPOBAHUA, TUApPaATAllUH, OKHCJICHUA U

HOHI/IMepI/I3aI_II/II/I), MOJIYUYCHUC U TPUMCHCHUC

2.3

Ankamuensl: Oyramuen-1,3 u wetunOyranueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMHUYECKHUE CBOMCTBA (peakuus noauMepusanuu). [logyuyeHne CUHTETHYECKOTO

KaydyKa U pe3UHbI
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AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUNA Psll. AUETHICH —
MPOCTEHIINI MPENCTaBUTENb AJIKHHOB: COCTaB, CTpoeHHe, (u3nueckue u
XMMHYECKHUE CBOWMCTBA (PEAKLIMHU T'MIPUPOBAHMUS, TAJOTC€HUPOBAHUA, TUAPATALUH,

TOpPEHMS), IOJyYEHUE U IPUMEHEHUE

2.5

Apensl. benszon: cocraB, cTpoeHHe, (QHU3MYECKHE U XHUMHYECKHE CBOWCTBA
(peakuuy rajJoreHMpoBaHUs U HUTPOBAHUs), IOJyYEHUE U IpUMEHEHHE. Toyour:
COCTaB, CTpOCHHE, (HU3NUEeCKHe W XHMHYECKHE CBOWCTBA  (peaKiuu
TaJIOTCHUPOBAHUS W HUTPOBAHUS), TOJYYCHHE W TPUMEHEHHE. TOKCHYHOCTh
apeHOB. ['eHermueckas CBSA3b MeEXAY YIVIEBOJOPOJAMH, IPUHAIICKALUMU K

Pa3JINIHBIM KJIaCcCaM

2.6

[TpupoaHbIe HCTOYHUKH YTIIeBOA0poA0B. [IpupoaHbIil ra3 u monyTHbe HEPTIHbIE




ra3sl. Heg1p u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HEPTH: MEeperoHKa,
KPEKUHT (TepMHUECKUH, KaTanuTudeckuit), nuponus. [IpomaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IMPOMBIIUIEHHOCTH W B ObITy. KameHHBIH yroiap u

MPOJIYKTHI €T0 TepepadoTKU

Kucnopoaconepxaniyue OpraHndecKue COSAMHCHHS

3.1

[IpenenbHBIC OTHOATOMHBIE CIUPTHL. METaHOJ M ATAHOJI: CTPOCHHE, (HU3HUUECKUE
U XUMHYECKHE CBOMCTBA (peakunun C aKTUBHBIMU MeTalaaMu,
raJIoreHOBOJIOPOJIaMHU, TOpPEHUE), MpPUMEHEHHE. BoJOpOJHbIE CBSI3U MEXIY
MOJIEKYJIJaMH COUPTOB. JlelicTBME METaHOJa M ATaHOJa Ha OPraHu3M YelOBEKa.
MHoOroaroMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TIUIEPUH: CTpOeHUE, (Pu3ndecKkue u
XUMHYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO  IIEIOYHBIMM  MeETajjaMHu,
KaueCTBEHHasl peakiusi Ha MHOIOATOMHBIE CHHPTHI). JleiicTBUEe Ha oOpranusm

YCJIO0BCKaA. HpI/IMeHeHI/Ie TIMNOEPpHUHA U STUJICHIJIUKOJIA

3.2

@deHOM:  CTpOGHHE MOJIEKYNBl, (U3WYECKMEe U XUMHUYECKHE CBOICTBA.

Toxcuunocts denona. [Ipumenenue penona

3.3

Anpaeruipl ¥ KeTOHbI. DopMabIeTH I, alleTalbACTU/l: CTPOCHHE, (DU3UIECKUE U
XUMUYECKUE CBOWCTBA (PEaKIMKM OKHMCIICHHUS U BOCCTAHOBJICHUS, KaueCTBCHHBIC

peaxkuun), NoJy4eHue U NpUMEHEHUE
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OAHOOCHOBHBIE TpeAeTbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHAs U YKCyCHas
KHCIIOTHI: CTpOEHHE, (PU3NUeCKHe U XUMUYECKIE CBOMHCTBA (CBOWCTBA, 00IIHE /st
KJlacca KHCJIOT, peakiusi JTepudukanmu), TOIyuYeHHEe U MPUMEHEHHUE.
CreapuHOBas M OJICMHOBAsI KUCJIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX

KHCJIOT. MbIJIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBUE

3.5

CrnoxHble 3¢uUpbl Kak MPOU3BOJIHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOMKHBIX
a¢upoB. Kupsel. 'maponus xxupoB. [Ipumenenue xupoB. buonorunyeckas poib

KHUPOB

3.6

VYrneBoapl: coCTaB, Kiaccu(HUKaIMs YrieBOJAOB (MOHO-, AH- U TOJIHCAXAPUIIBI).
I'moko3a — mpocTedmii MOHOCaxapua: OCOOCHHOCTH CTPOCHHS MOJICKYIIBI,
(bu3nYecKre 1 XUMUYECKHE CBOMCTBA (B3auMoaeicTBre ¢ Tuapokcuaom meau(ll),
OKHCJICHWE aMMHA4YHbIM pPacTBOpoM okcuaa cepedpa(l), BoccraHoBIeHUE,
OpO’KeHHE TIIOKO3bI), HAXOXJIEHUE B TMPUPOJE, NPUMEHEHHE, OMoIorndeckas
poiib. @otocunTe3. OpyKTO3a KAk M30Mep IoKo3bl. Kpaxman u nemntono3a Kak
npupoAHsie monuMepbl. CTpoeHHE Kpaxmayia W IeJUTI0NIo3bl. Pu3ndeckue u

XMMHYECKHE CBOMCTBA KpaxmaJa (THAPOIN3, KAYECTBEHHAs PEaKIUs C HOJIOM)

A30TcoIepKaIiie OpraHuIecKiue COeTMHCHUS

4.1

AMUHOKHUCIIOTEL Kak amQoTepHble opraHuyeckue coenuHeHus. dusnueckue u

XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpuMepe riaunuHa). buonoruueckoe




3HAa4YCHUEC aMHHOKUCIIOT. HGHTI/II[BI

4.2

benkn Kak DIpUPOAHBIE BBICOKOMOJEKYJApHBIE coenuHeHusA. IlepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THIPOIU3, ACHATYpallvsl, KAYeCTBCHHbBIE PEaKIIMH Ha OCITKH

BBICOKOMOJIEKYIIAPHBIE COCIUHEHUS

5.1

OCHOBHBIE TOHATHS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEJAMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINH, CPEAHSISI MOJIEKYIApHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN —

noJmmMepusanua U NOJITMKOHICHCAIUA

5.2

OKClepUMEHTAIbHbIE METOJbl M3y4YEHHUS BELIECTB U UX I[PEeBpaLICHHI:
O3HaKOMJICHHE ¢ 00pa3liaMu MPUPOJAHBIX H UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,

Kay4yykoB. [lorydeHre CHHTETUYECKOTO KaydyKa U PE3UHBI

11 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

XuMuueckuit 3nmeMeHT. AtoM. Snpo aToma, MU30TOMBI. DIIEKTPOHHAS 00OJIOYKA.
DHepreTuvyeckrue YpoBHHU, TOAYPOBHU. ATOMHBIC OpOUTANH, S-, P-, d-DIIEMEHTHI.
OcoOeHHOCTH pacHpenesieHns 3JIeKTPOHOB M0 OpOUTANIIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJO0B. DIEKTPOHHASA KOH(UTYpaIHs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoguyeckas cucrema XxuMu4eckux 3nemenTon J1.1.
MenpeneeBa. CBsi3b MNEPUOAMYECKOrO0 3akoHa W Ileproguyeckoil CHCTEMBI
xumuyeckux aiemMeHToB .M. MenzeneeBa ¢ COBpEMEHHON TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XUMHUUYECKHUX OJJIEMEHTOB M
o0pa3yeMbIX WMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TPYIIaM U TEepUOIaM.

3HauecHUE NepUOANYCCKOro 3aKOHa B pa3BUTHU HAYKU

1.3

Ctpoenne BemiecTBa. XHUMHUYECKas CBSI3b. BHIBI XHUMHUYECKOW  CBS3H
(KoBaJieHTHAs HEMOJISIpHAsE M TMOJspHAsi, WOHHAs, MeTajndeckas). VoHbIL:
KaTUOHBI U aHMOHBL. MeXaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XUMUYECKON CBSI3U

(oOMeHHBIN U JOHOPHO-aKIIENTOPHEIN). BomopoaHas cBs3b

1.4

BaneHnTHOCTb. DNeKTpOOTpHUIIATEIbHOCTh. CTENEHb OKUCICHUS

1.5

BemectBa MOJEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIECTBA. [HIMbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUIMA KPUCTALIMYECKOM pemérku. IloHsATne O aucnepcHsIX

cucremax. VMCTUHHEBIE U KOJUIOUJHBIC paCTBOPHI. MaccoBas J0Js1 BC€IICCTBA B




pacTtBope

1.6

Knaccudukanus HeopraHndeckux coenuHeHnii. HoMeHknaTypa HeopraHu4ecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccuduxanuss — XMMHYECKMX ~— peakuuil B
HEOPraHMYECKON M OPraHMUYECKON XMMHUH. 3aKOH COXPAHEHHUs Macchl BEILECTB,

3aKOH COXPaHEeHMsI U MPEBPALCHHS SHEPTUU IPU XUMHUECKHUX PEaKIHIX

1.8

CKOpOCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatuMble peakuuu. XuMHU4Yeckoe paBHoBecue. DakTophl, BIMSIOMIUME Ha

cocTosiHue xumuieckoro pasHoBecus. [Tpunuun Jle [latense

1.10

OnexTponuTrueckas aucconuaius. CuiabHbIe W ciiadbie dnmekTposuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCIIas, HEUTpaJibHAas, IIeJIouHas. Peakiuy HOHHOTO

oOMeHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pcakuuu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxenue HeMeramuioB B llepuoauyeckoi cucreMe XUMMUYECKUX
anemenToB J[.M. MenzaeneeBa 1 0COOCHHOCTH CTpOoeHHS aToMOB. Duzndeckue

CBOMCTBA HEMETAJIOB. AJUIOTPOIUSI HEMETAJIOB (Ha IPUMEPE KUCIOPOJIa, CEPHI,

dbocdopa u yriepona)

2.2

XHWUMHUYECKUE CBOMCTBA BAXKHEHIIMX HEMETA/UIOB (TAJIOTEHOB, CEpPBI, a30Ta,
dbochopa, yrimepomsa W KpEeMHHs) M HX  COEAMHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIMX ~ KHUCIOT, BOJOPOAHBIX coeauHeHuil). llpuMeHenue

Ba)XXHEUIIINX HEMETAIJIOB U UX COSIUHEHUN

2.3

Meramnsl. Ilonoxenue wmeramioB B Ilepuogudeckod cucreMe XUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000J0UEK
aToMoB MeTayuioB. O0mue ¢pu3ndeckue cBocTBa MeTaiioB. CrijlaBbl METAJIIOB.

DNEKTPOXUMHUYECKUN Psiji HAIIPSHKEHUH METaIIOB
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XWUMUYECKUE CBOMCTBA BAXKHEUIIMX METANIOB (HATpHUM, Kaliuil, KaJbIUH,
MarHuii, aJTIOMUHHHA, ITUHK, XPOM, JKele30, MeIb) W HX coequHeHwi. Oomue

CIIOCOOBI MOJIY4YCHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJ1JIOB B GBITy U TCXHHUKCE

2.5

I'eneTnueckas CBSI3b HCOPTaHNYCCKUX BCUICCTB, NPUHAMJICKAINIUX K PA3JINIHBIM

KiaccaM

XUMUS U )KU3Hb

3.1

Ponp xuMum B 00€CreYeHHH 3KOJOTUYECKOW, SHEPreTUYeCKOW H THIIEBOM
0€30MacHOCTH, pa3BUTUU MeAULUHBL. [loHSATHE O Hay4YHBIX METOAaX MO3HAHHS

BEIIIECTB U XUMUUYECKHUX PEAKIIUHA

3.2

[IpencraBienust 06 OOIMIKMX HAYYHBIX MPUHIUMNAX MPOMBIIUIEHHOTO MOJYYEHUS




BOXHEHIIMX BelIEeCTB. UenoBEK B MHUpE BELIECTB U MATEPHAJIOB: BAXKHEUILIHNE
CTPOUTENBHBIE MaTepUalbl, KOHCTPYKUHOHHBIE MAaTEpHUAJIbl, KPACKH, CTEKIIO,
KepaMuKa, MaTepuabl Uil AJIEKTPOHUKH, HAaHOMATEpHaJIbl, OPTaHUYECKHE U

MUHEpaJIbHbIC YI00pEeHUs
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XuMusi W 300pOBbE UEJOBEKAa: MpaBUja MCIOIb30BAHUS JIEKAPCTBEHHBIX
[pernapaTosB, MpaBuiia 6€30MacHOr0 UCIIOJIB30BaHUS MTPEenapaToB ObITOBOI XUMUU

B IIOBCEHEBHOM KU3HU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






