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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE CpEeIHEro o0mero o0pa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUIN K pe3ybTaTaM OCBOCHUS
dbenepasibHONH 00pa30BaTENBHOM MPOTPAMMBI CPETHEr0 OOIIEero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbix B  DeaepalibHOM  TOCYIApCTBEHHOM
oOpazoBatenpHoM crangapre COO, c¢ yuérom Kouuenmuu mnpenonaBaHus
yueOHoro mnpeamera «Xumusi» B o0Opa3oBaTelbHBIX opranuszanusx Poccuiickoii
denepanuy, peamu3yIOMIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOTPaMMbl, U
OCHOBHBIX TOJOKeHUN «CTparernn pa3BuTus BocnuTtaHus B Poccuiickoi
denepanuu Ha niepuoa a0 2025 rona» (Pacmopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3paboTKe MpOrpamMmbl MO XHWMHUH, K OMPEICIICHUIO
oO1elt ctparerun oOy4deHHUsl, BOCIIUTAHUS U Pa3BUTHS 00yYarOUUXCsl CPeICTBAMU
yueOHoro npeamMera «Xumusi» Ay 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHnentyaibHbie TnosiokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IICJIEH,
COJIepKaHUsI, PE3yJbTATOB OOy4YeHUs WU TPEOOBAaHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBanue, NOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHOM  OpraHu3alii, SBISETCS HEOThEMJIEMOM YacThl0 HX
obpazoBanHOocTH. OHO CIY)XHT 3aBEPIIAIOIIAM JTAllOM peau3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
IIEJIOCTHONH CHCTEME XUMHUYECKOTOo o0Opa3oBaHMsS. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
4eJioBeKa, a TakKKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3M0POBBI0 W TPUPOAHOW cpeae. Peammsyercs xummueckoe oOpa30BaHUE
00ydJaronumxcsi Ha YpOBHE CPEIHEro OOIero 0Opa3oBaHUs CPEACTBAMHU YYeOHOTO
npeaMera «XHUMHS», COJIEpPKAHHE M TIOCTPOCHHE KOTOPOrO OIPENEIEHbl B
nporpaMme MO0 XUMHUHM C YYETOM CHEHU(PUKH HAYKHM XUMHH, €€ 3HAYeHUS B
MO3HAHUU TPUPOJBI U B MaTE€pUAIbHOW KM3HM OOIIECTBA, a TaKXKe C y4ETOM
o0mux T1ene W TPHUHIMIIOB, XapaKTEPU3YIONUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeHero obmero oopasoanus B Poccutickoii @enepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK WUrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWJIM3AIMHU, B CO3/IaHUU HOBOM 0a3bl MaTEepHAIbLHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHPOBAHUE PAIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHE L[EJIOCTHOTO MPECTABICHUSA 00 OKPYKAIOUIEM MHUPE KaK O €IMHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErT0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAayKamMH, XUMHS CTaja
HEOTHEMJIEMON YacThI0 MUPOBOI KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIEUTHOTO
Tpyda M XKHU3HU Kaxaoro ujaeHa oOmectBa. CoBpeMeHHass XMMHA KaK Hayka
co3ujaTenbHas, Kak HayKa BBICOKMX TEXHOJIOTMI HallpaBjeHa Ha pELICHUE
r100anpHBIX MPOOJEM YCTOWYMBOIO pa3BUTHsI YEJIOBEYECTBA — CBIPHEBO,
YHEPreTUYECKOM, MUIIEBOM, SKOJOTNYECKON O€30aCHOCTH U OXPaHbI 3J0OPOBBSL.

B cootBercTBUM C OOmMMM LENSMA U NPUHIHUIAMH CPEIHEro OOIIero
oOpa3zoBaHus coaepxanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbI YPOBEHb
U3YyYEHHUsI) OPUEHTUPOBAHO NMPEUMYILIECTBEHHO HA OOIIEKYIbTYPHYIO IOATOTOBKY
00yJarmuxcs, HEOOXOJUMYK UM JUIi  BBIPAaOOTKHM  MHUPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCIEIIHOTO BKJIIOYEHHUS B JKH3Hb COLIMYMa, NPOJOJDKEHUS
o0pa30BaHMs B pa3IUYHBIX 00JIACTIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBidomuMu  1IpeaMeTa  «XuMUsS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmiass M HEOpraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJEP>KAHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHWK 0 HEOPTaHWYECKOW XMUMUU (C BKIIOUYCHUEM 3HAHUW W3 OOIIeH XUMUW) U
OpraHndeckon xummu. OOopMUpPOBaHNWE NAHHOW CHCTEMBI 3HAHUM IIPU WU3YUYEHUH
npeaMera o0ecneyrBaeT BO3MOYKHOCTh PAacCMOTPEHHUS BCErO  MHOIroooOpasus
BELIECTB HA OCHOBE OOILIUX MOHATHI, 3aKOHOB U TEOPUM XUMUH.

Crpykrypa coaepxanus KypcoB — «Opranuueckass xumus» u «OOmas u
HEOpraHuyeckas XUMus» cQOopMHpOBaHA B MpOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOI'O IOJXOJa K H3Y4YEHHIO Y4eOHOro wmarepuana u 0OyCIIOBJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XMMHHM BEILECTBA
paccMaTpHUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
IpEJICTaBICHU O CTpoeHMH BemecTB. CBeleHuss 00 H3y4yaeMbIX B Kypce
BELIECTBAaX JAIOTCS B Pa3BUTHUU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTHBHBIX COEOUHEHHMH. B Kypce OpraHnyecKoM XUMHM IIOJIYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
NPECTaBICHUS O XUMHUYECKOM CBSI3U, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUSI, 0 XUMHUECKON PEAKIIMH.

[Ton HOBBIM yIrJIOM 3peHUs B IHpeaMeTe «XuMHus» 0a30BOro YpOBHs
paccMaTpuBaeTCsl HW3YyUYEHHBII Ha YpPOBHE OCHOBHOTO OO0IIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (AaKTOJIOTHMUECKHE CBEICHHS O BEIIeCTBaX U
XMMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» OOYyYaroIIUMCs TPEAOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYEHHE
NEPUOANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOA0JIOTMUECKUX MO3ULMM,



riy0ke TMOHATh MCTOPUYECKOE HW3MEHEHHE (QYHKIUH STOro 3aKkoHa — OT
o0o01aromnieit 10 00bACHSIOMENH U MTPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BaXXHEWILHMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOICTBaX M NPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKLUMSIX, UX CYLIIHOCTU U
3aKOHOMEPHOCTSX TNpOTeKaHus JomnonHserca B Kypcax 10 m 11 xkmaccos
AIIEMEHTAMHU COJACPKaHMs, HMEIOIUMH KYJIbTYPOJOTHYECKUI U MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
IpYTMMHM HAayKaMH{, PacKpblBalOT €€ poJib B IO3HABATEJIBHOM M NPAKTUYECKOU
NESATEIIBHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHMsSI K IPOLECCY
TBOPYECTBA B OOJIACTU TEOPUU U MPAKTUUYECKUX IPUIIOKEHUN XUMHH, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh MH(GOPMALUMIO U
OPUMEHATh €€ JUIs TIONOJHEHUS 3HAHWM, pEIIEHUs MHTEJUIEKTYalbHbIX U
HKCIEPUMEHTAIbHBIX MCCIEA0BATENbCKUX 3a/1a4. B 1enom coxepkanue yueOHOro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS OPUEHTHPOBAHO  HA
dbopMupoBaHrue y 0OYyYarOIIMUXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi TMOHUMAaHUS
¢unocopckux uaed, TakMx Kak: MaTepualbHOE EIMHCTBO HEOPTraHMYECKOro M
OpraHMYECKOr0 MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB HUX COCTaBOM H
CTPOCHHEM, I103HABAEMOCTb MPHUPOAHBIX SIBJICHUN IMyTEM OSKCIEpUMEHTa U
pelieHusT MPOTUBOPEYMH MEXAY HOBBIMU (akTaMHM U  TEOPETHUYECKHUMHU
IPEINOChUIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUU SKOJIOTUYECKUX IpobdiieM, a
Takke NpodseM cOepekeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/1aHUS HOBBIX
TEXHOJIOTMM U MaTepUasIoB.

B naHe pemeHuss 3agad  BOCHMTAHMS, PAa3BUTUS M COLMAIM3ALNU
0o0y4aromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOIXOIbl K OMNPEICICHHUIO
CONlep’)KaHUs M TOCTPOCHHUS TpeaMeTa MpeaycMaTpuBalOT  (OPMUPOBAHHE
YHUBEpPCAJIbHBIX Y4YEOHBIX JEHCTBHH, HUMEOUMX ©0a30BO€ 3HAYEHHE JUIA
pPa3IMYHBIX BHUJOB [JEATENBHOCTH: pELIEHUS MpoOsieM, IIOMCKa, aHalIu3a MU
00paboTku nH(popMalru, HEOOXOTUMBIX AJI MPUOOPETEHUS OMBITA MPAKTUIECKON
U HCCIEeOBATEeNIbCKON NEATENbHOCTH, 3aHUMAIOUICH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenosaBaHMs XMMHUM Kak Ha YPOBHE OCHOBHOIO OOILIEro
o0pa3oBaHMs, TAK U HA YPOBHE CPEIHEr0 00IIEro 00pa3oBaHus, IPU ONPEIEICHUN
COJIepKaTeIbHON XapaKTEepPUCTUKU LeJNed HU3y4eHUs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XMMHMUYECKON HayKd Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKAa U KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTyphl. C
METOJMYECKOW TOUYKHM 3pEHUS] TAKOW IMOAXOJ K OINpPEAENCHUIO LieJIed W3y4eHUs
npeaMeTa SIBISIETCS BIIOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHs TIABHBIMM LIETSIMH W3YYCHHs MpEIMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBIIAIOTCSA:

e (opMHUpPOBaHHME CHUCTEMbl XUMHUYECKHMX 3HAHUM KaK BaKHEHIIEH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOU
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAayKH, YCBOCHHE M MOHUMAHHE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJIEHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHMUS;

e (opmMupoBaHUE U pa3BUTHE MPECTABICHUN O HAYYHBIX METO/MAX MO3HAHUS
BCIIECTB M XUMHUYECKUX pEaKIMii, HEOOXOAMMBIX [JIsi MPUOOPETCHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUYECKON U TTOBCEAHEBHOM JKU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB AEATEIHLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHMEM XHMHUYECKOTO OJKCIEpUMEHTa, COOJIOJEHUEM  IPaBUI
6e30macHOro O0paIIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, conepxaTenbHas XapaKTepUCTUKA LeJied U 3a/1ad U3y4eHUs
peaMeTa B IporpaMme 1Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero obmiero oopazoBanusi. CeroaHs B
MpErNolaBaHiM  XWUMHUM B OOJBIICH CTETEHW OTHAETCA  MPEANOYTCHUE
MPaKTUYECKOM KOMIIOHEHTE COJEpKaHUsl OOy4YeHHUs, OpPUEHTHUPOBAHHON Ha
MOJATOTOBKY BBIMYCKHUKA 00IIe00pa30BaTEIbHOM OpraHu3alliy, BIAJCIOLIEIO HE
HA0OpOM 3HaHUW, a (YHKUHMOHAIBHOM TIPaMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUW W TMPUMEHEHUS WX B PEaTbHOU KU3HU
JUTSL pETIIEHUS TPAaKTUYECKHUX 3a/1a4.

B cBsf3M ¢ 3TUM MpU U3Y4YEHUU TMpeaMeTa «XUMHUS» JOMHHHUPYIOLIEE
3Ha4YE€HHE MPUOOPETAIOT TAKKE LIEJIN U 33]1a4H, KaK:

ajanranusi o0yJarommxcsi K YCIOBUSAM JTMHAMUYHO Pa3BUBAIOIIETOCS MHUDA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPHHITHIO TPAMOTHBIX
pelieHnii B KOHKPETHBIX KU3HEHHBIX CUTYaIlMsAX, CBA3aHHBIX C BEIIECTBAMU U UX
MPUMEHEHUEM;

dbopmupoBaHre y OOYYalONMUXCS  KJIIOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMITETCHIINI), WMEIOIINX YHUBEPCATBLHOE 3HAUCHWE [JIsi Pa3IMYHBIX BHJIOB
JeATEIIbHOCTH: pelleHus MpooJieM, Morcka, aHain3a U o0paboTku uHOOpMAaINH,
HEOOXOJAMMBIX [JIsi MPUOOpPETEHHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMIO3HAHMM XHUMHHM, a TaKXkKe i1 OLUEHKHM C TO3ULUN
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIWSHUS BEIIECTB M XUMHYECKHX
IPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPELLY;



pa3BUTHE IO3HABATECIBHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00yUaroUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETAaTh HOBBIE
3HAHUS 110 XMMHU B COOTBETCTBHH C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOIB30BATh
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOWCKA U aHalu3a yu4eOHOU U
HAYYHO-TTOMYJISIPHON HHPOPMAITUN XUMUIECKOTO COICPIKAHMUS,

(dbopmupoBaHKEe U pa3BUTUE Y OOYUAIOIIUXCS ACCONMATHBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOIIOAATeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHCTHYECKOM
HANPABICHHOCTH XUMHH, €€ BaXXHOW POJHM B PEIICHWH TIO0ATBHBIX MpoOIeM
PaIMOHATFHOTO MPUPOOOIB30BAHHMS, TTOTIOJIHEHHSI SHEPTETHUECKUX PECYPCOB H
COXpaHEHHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpe)HOTrO
OTHOIICHHUS K TIPHPOJEC M CBOEMY 3J0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
WCTIOIB30BAaHUSl TOJMYYCHHBIX 3HAHWUW I TPHHATUS TPAMOTHBIX DPEUIICHHH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUECKUMHU SIBIICHUSIMH.

B yueOnom mnane cpeaHero o6miero oOpa3oBaHUS MPEIMET «XUMUS
0a30BOT0 YpOBHS BXOAHT B COCTaB MPEAMETHOH oOnactu «EcTecTBeHHO-HAYIHBIE
IPEIMETHD».

OOmiee 4nCIIo YacoB, OTBEIEHHBIX ISl H3YYCHUSI XUMHHU, Ha 0a30BOM YPOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XMMUM

[IpenMeTr opraHnueckol XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTepHaOB. Teopus CTPOEHHUS] OpPraHUYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TT010)KeHHS. CTpyKTYpHBIE (HOPMYIIBI
OpraHMYeCcKMX BemecTB. [omonorusi, wu3zoMepus. XuMHYECKas CBSI3b B
OPraHUYECKUX COCAMHEHUSIX — OJIMHAPHBIC U KPaTHBIE CBA3H.

[IpencraBnenne o kinaccupuUKaIMM OPraHUYECKHX BemecTB. HomeHkmaTypa
OpraHWYEeCKUX COEIMHEHMH (cUcTeMaThyeckas) | TpPUBHAJIbHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJbl HM3Y4YEHUS BELIECTB WU MX MPEBPALLCHHI:
O3HAaKOMJIEHHME C oO0pa3laMHd OpPraHMYECKUMX BEUIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICTUPOBAHNE MOJIEKYJ OpPTaHWYECKUX BEIIECTB, HAOIIOJECHUE U
ONMCaHHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALIEHUIO OPTAaHUYECKUX BEUIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yraesopopoasl

AJKaHBI: COCTaB WU CTPOEHUE, TOMOJIOTMUECKHH psa. MeraH M 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE M XUMHUYECKHE CBOWCTBA
(peakiuu 3aMenieHus] W TOpPEHHUs), HAXOXJEHHWE B MPUPOJE, INOJYYCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psii. DTUIICH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENN AJIKEHOB: (U3MUYECKUE W XUMHUYECKHE CBONCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApaTallid, OKHUCJICHHUS U
MOJINMEPHU3AIINH ), TOJTyYEeHUE U MPUMEHEHHE.

Ankanauensl: OyrtamueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBa (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUI psil. AllETHIIEH
— TMPOCTEHIIMIA TPEeNCTaBUTENIb AJIKHUHOB: COCTaB, CTpOEHHUE, (U3NYECKUEe WU
XUMHUYECKUE CBOMCTBA (pEaKIMu THIAPUPOBAHMUSI, TaJOTCHUPOBAHUS, TUIPATALINH,
TOPEHMUS ), NOJIyYeHUE U IPUMEHEHUE.

Apensl. benzon: cocraB, ctpoenue, ¢u3NYECKUE M XMMHUYECKHE CBOICTBa
(peakiuu rajoreHUpOBaHMUSI U HUTPOBAHUS), MOTYYEHUE U NpUMEHEHUE. Tonyon:
cocmae, cmpoeHue,  uauueckue U  XUMUdeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOAyYeHue u npumenerue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOAOPOJAMH, MNPUHAAICKAIUMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIIEBOAOPOAOB. IlpupoaHblii ra3 W IONYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaeHue. CrnocoObl nepepaboTku HEePTH:
NEPEroHKa, KPEKUHT (TePMUYECKUM, KaTaIUTUYeCKHil), mnuposn3. I[IpoaykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTU U B ObITy. KameHHBbIN
yroJib U IPOAYKTHI €r0 MepepadoTKH.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MpEeBpaIleHUl:
O3HAKOMJIEHME C o0pa3laMy IUJIaCTMAcC, KaydyyKOB W PE3HHbBI, KOJUIEKIUHU
«Hepts» u  «Yromap», MOAEIUPOBAHHWE  MOJIEKYJ  YIIEBOAOPOJOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PAabOThI: MOTYYSHHE 3TUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérusnle 3amaun.

Bbluncienuss 1Mo ypaBHEHMIO XHWMHUYECKOW peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MIIH MPOYKTOB PEAKIIUN).

Kucsiopoacoaep:xaimue oprannyecke coeinHeHNs

[IpenenbHble OAHOATOMHBIE CHUPTHL.. MeTaHON U 3TaHOJ: CTPOEHUE,
buznueckue M XUMHYECKHME CBOMCTBA (peaklMM C AaKTUBHBIMU MeETaJlJIaMH,
raJIorTeHOBOJIOPOAAMU, TOpPEHHUE), MpUMEHEeHHe. BoaoponaHbie CBS3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JelicTBHE METaHOJa U ATaHOJIa Ha OpPraHU3M YeJIOBeKa.

MHoroaToMHble  COUPTBL. ODTWICHIJUKOIbL W  TJIMLEPUH: CTPOCHUE,
dbu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEWCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHasi peakllds Ha MHOI0aTOMHbIE cHUpThl). [lelicTBue Ha
opranusMm uesnoBeka. [I[pumeHeHne rimuuepruHa U STUIEHTIINKOJSL.

deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE U XHUMUYECKHE CBOMCTBA.
TokcuunocTh penona. [lpumenenue gpenona.

Anpaerunpl U kemouwvl. DopManbleruj, —aleTalblIeruja: CTPOCHHUE,
dusznyeckue U XUMUYECKHE CBOMCTBa (peaklMM OKHCIEHUS W BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIINH ), IOTyYECHUE U IPUMEHEHHE.

OMHOOCHOBHBIE TIpeneibHbIe KapOOHOBBIE KHCIOTH. MypaBbUHAs U
YKCYCHasi KHCJIOTBI: CTpOEHHUE, (PU3NUECKHEe U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
oO1ue Ui Kiacca KUCIOT, peakius 3TepuduKanum), nojaydyeHrue U MpuMeHEHue.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI Kak MPEICTaBUTENM BBICHIMX KapOOHOBBIX
KHUCTIOT. MbLila KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIEE ICHCTBHUE.

CnoxxHble 3(QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxkHbIX 3upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruyeckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCH(UKAIMS ~ yriaeBOAOB  (MOHO-, JH- U
noJsimcaxapuibl). [ roko3a — mpocTelmii MOHOCaxapul: 0COOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe U XUMHYECKHE CBOWCTBAa (B3aMMOJACHCTBHE C
ruapokcugom Menu(Il), oxucienne amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXJEHHWE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak H30MEP TIIIOKO3BI.

Kpaxman u memntono3a kak npupojaHbie monuMepbl. CTpoeHHe Kpaxmalia U
neunono3bl.  du3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCHEepUMEHTANIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaIleHUIl:
IpoBeJcHNE, HAOMIOJEHUE U OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAYECTBEHHBIE PEAKIIMHU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJA
okcupoM Menu(Il)), MHOroaToMHBIX CHHMPTOB (B3aWMOJICHCTBUE TJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaerngoB (OKUCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rugpokcumom Mmenu(Il), B3ammopeiicTBHEe Kpaxmana C HOIOM),
IPOBEJCHUE MPAKTUYECKOM pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3agaum.

Bbluncienuss 1o yYpaBHEHMIO XHWMHUYECKOW peakiuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OHOTO U3 UCXOHBIX BEIIECTB MIIH MIPOYKTOB PEAKILIUN).

A3oTcoaeprkalue OpraHu4ecKue COeTMHEHMS.

AMMHOKHCIIOTHI Kak am(OTepHble OpraHudeckue coequHeHus. Ousnueckue
U XMMHUYECKHE CBOWMCTBA aMHUHOKHUCIOT (Ha mpuMepe mmiuHa). buonornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak MpUPOIHBIE BBICOKOMOJICKYJISIpHBIE coeauHeHus. [lepBuuHasi,
BTOpUYHAs U TpEeTUYHAs CTPYKTypa OeIKoB. XHUMHUYECKHE CBOMICTBa OEIKOB:
TUIPOJIN3, IEHATYpAllMsl, KAYECTBEHHBIE PEAKIIMK HA OCJIKU.

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MpEBpaIleHU:
HAOJI0/IEHUE U OMKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYpalus OEIKOB MpU
HarpeBaHuU, IBETHHIC PEAaKIUU OEIIKOB.

BbicoKOMOJIeKYISIPHBIE COeUHEHUS

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLUU, CPEAHSS MOJIEKYJISIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAMHEHUNH —
MOJIUMEPHU3AITUS U TIOTUKOHICHCAITHA.

DKCHEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIEeCTB W HUX MpEeBpaIleHU:
03HAaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MesxnpenMeTHbIE CBA3H.



Peanmm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3yYEHUH OPTaHUYECKON XMMHUU B
10 kacce OCyIIECTBISIETCS 4Y€pEe3 HCIOJIb30BaHHWE KAaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHATUH, SBISIOIIMUXCS CUCTEMHBIMHU JUISl OTIAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O HUKIIA.

OO11ue ecTeCTBEHHO-HAy4YHbIE NIOHATHSA: SIBJICHUE, HAYYHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHs, aHaNU3, CUHTE3, KilaccUu(UKaIMs, MePUOJIUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJAEIUPOBAHUE.

dusnka: MaTtepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUUECKUN YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHE
BELIECTBA, (PU3NUECKNE BETUUUHBI U €UHUIIBI UX U3MEPEHUSI.

buonorusi: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIEBOIBI, >KUPHI,
bepMeHTHI).

I'eorpa¢usi: MuHepabl, TOpHbIE MTOPOABI, MOJIE3HBIE UCKONIAEMbIE, TOILIUBO,
peCypChl.

TexHonorus: NUIIEBBIE NPOAYKTH, OCHOBBI PAalMOHAIBHOIO ITATAHMS,
MOIOIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE Mpenaparsl, MATEPUAIIBI U3
VICKYCCTBEHHBIX U1 CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAsS
00o0Ji0ouKka. DHEPreTHYecKue ypoBHHU, MOAYPOBHHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUO0B. IIEKTPOHHAS] KOHPUTYpAIMs aTOMOB.

[lepnognueckuil 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX DJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [leprnoanueckoi CUCTEMBI
xuMuueckux sneMeHToB JI. M. MenneneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBONCTB XHMMHUYECKHX DJIEMEHTOB U
o0pazyeMbIX MMH TPOCTBIX M CJOXHBIX BEIIECTB MO TPYNNaM M TEPHOJaM.
3Ha4YeHue MepUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BemiecTBa. XUMHYECKasi CBS3b. BHAbl XUMUYECKOW CBSI3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHMsi KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuentopHsiil). BomopogHas cBsa3b. BaneHTHOCTb. JEKTPOOTPHUIATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U aHUOHBI.



BemectBa MOJEKYyISpHOTO M HEMOJEKYJSIPHOIO  CTPOCHHs.  3aKOH
IOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTe O nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 10J1s1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COECIMHEHU. Homenknarypa
HEOPraHWYECKUX BEUIECTB. ['€HeTHyeckas CBSI3b HEOPraHMYECKHX BEILECTB,
MPUHAJIEKANIUX K Pa3JIMYHBIM KJIaccaM.

Xumuueckass  peakuus. Knaccupukamuss XUMHUYECKHX — peakiuuid B
HEOPraHUYECKOM M OPraHUYECKON XMMHHU. 3aKOH COXPAaHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHHMSI M PEBPALIEHUS SHEPTUU TPU XUMHYECKUX PEAKLIHSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (QakTopoB. OOpaTuMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTOpbl, BIUSAIOLIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnexTponutuyeckas auccouuanus. CuiabHble U ciaalblie 3eKkTpoiauTsl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCJIasA, HEUTPAJIbHAS, IET0YHAS.

OKHCIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCINEpUMEHTAIbHBIE METOJbl HM3Y4YEHUs BELIECTB W MX MPEBPAILCHHIA:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XUMHUECKUX 3yieMeHToB Jl. .
MeHneneeBa», U3ydeHHE MOJIENEH KPUCTAUIMYECKUX PEUIETOK, HAOJIIOIEHHE H
ONMCaHUE JEMOHCTPALMOHHBIX U JA0OPATOPHBIX OIBITOB (Pa3j0KEHUE NEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENEICHUE CPEABl PACTBOPOB BEUIECTB
C TOMOIIbI0 YHUBEPCAJIBHOTO MHAMUKATOpPA, PEAKIMU HOHHOTO OOMeHa),
IIPOBE/ICHHE NIPAKTUYECKON paboThl «BiusHue paznuuHbix (akTOpOB Ha CKOPOCTh
XAMHUYECKON PEAKLUI.

Pacuérnbie 3anaum.

Pacuérel 10 ypaBHEHUAM XHMHUYECKUX PEAKIUKA, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETBI, PACUYETHI C HCIIOJIB30BAHUEM IIOHATHUS «MacCOBas
JI0JISL BEILIECTBAY.

Heopranunyeckasi xumms

Hemeraiutel.  Ilomoxenne HemeraiuioB B llepuoandeckoit  cucreme
xumudeckux snemeHToB JI. . MenneneeBa u 0COOCHHOCTU CTPOEHUSI aTOMOB.
®duzryeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIHMS HEMETAUIOB (Ha MpuMepe
KHCIIOpOJa, cephl, pocdopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJIOB (rajOreHOB, CEPbI, a30Ta,
docdhopa, yrimepoga U KpeMHHSI) U HMX  COEAUHEHMM  (OKCHIIOB,
KHUCIIOPOJICOIEPKAIINUX KUCIIOT, BOJOPOIHBIX COCTUHEHUH ).

[IprMeHEHNE BAXKHENIIIMX HEMETAJIOB U UX COCTMHEHUM.



Mertamnel. Ilonoxenne meramnos B Ilepuoandeckor cUCTEME XHMHYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0UYEK
aToMOB MeTayuioB. OO0mue gusnyeckue cBoricTBa MeTaioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUH Pl HAPSIKEHUH METaJJIOB.

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

OOmue cnocoObl mosyuyeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAIbHBIE METOJbl HW3YyYE€HHS BEHIECTB M HX IPEBpaIICHUMN:
W3YYEHHE KOJUICKIIMU «MeTallibl M CIUIaBbI», OOpa3llOB HEMETAJIOB, pElIeHHE
DKCIIEPUMEHTAIBHBIX 3a7ad4, HAOMIOJeHWEe W OINHUCAHWE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJAECHCTBHE THPOKCHUJIA aTFOMUHHUS C PACTBOpPaAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEaKIIMU Ha KATHOHBI METAJIIOB).

Pacuérusle 3amaun.

Pacuétel maccer BemiecTBa MM 00bEMa Tra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacu€Tsl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CITH OHO
13 BEILIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B oOecrniedeHHH 3KOJIOTHUECKOW, SHEPTETUYECKOW W TMHINEBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKIINM.

[IpencraBiennss 00 OONMX HAYYHBIX MPHUHIUIIAX  TPOMBIILICHHOTO
MOJYYECHHUS BaXKHEHIIIMX BEIIECTB.

UenoBek B MHpE BEHIECTB W MATEPHUATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTtepuaabl, KOHCTPYKLIHOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepuasbl JJd 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPTraHMYECKUE M MUHEPAJIbHBIE
ya00peHus.

XuUMHST W 3J0pOBBE YEIOBEKA: MNPAaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
pernaparoB, MpaBuiia 0E30MaCHOTO WCIOIB30BAHUS MPEMAPATOB OBITOBOM XUMUU
B OBCEJTHEBHOM KW3HH.

MexnpeaMeTHbIE CBS3U.

Peanuzanust  MeXnpeAMETHBIX  CBA3€d MpU  HU3YyYCHUH  OOmIe W
HEOpPraHu4ecKor xuMuu B 11 Kilacce oCylIeCTBIISIETCS Ye€pe3 UCIOIb30BaHUE KaK
OoOIMX eCTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHSATHHA, SBIISIOIIUXCS
CUCTEMHBIMU ISl OTAECIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO ITMKJIA.

OO1mue ecTEeCTBEHHO-HAY4YHbIE TMOHSTHS: HAay4YHBIM (pakT, TMMoTe3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOJIOJICHHE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SABJICHHUE.



@dusuKa: MaTepus, SJHEPTHs, MACCa, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJICKYJIa, SHEPTE€TUYECKUN YPOBEHD, BEMIECTBO, TEIIO,
00BbEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHUE BETUYHHBI U CIHHHIIBI HX
U3MEpPEHUS, CKOPOCTb.

buonorusi:  kjeTka, opraHu3M, S3KOCHUCTeMa, Owocdepa, Makpo- H
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pECYpCHI.

TexHonmorusi: XuMHYeCKasi MPOMBIIUIEHHOCTh, METAJUTYprus, MPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEPUAIOB, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IHIIECBAs
MPOMBINIUICHHOCTh,  (papManeBTUYECKass  MPOMBIIUIEHHOCTh,  IPOU3BOICTBO
KOCMETHYECKHX MpEenapaTroB, ITPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHUU
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

dI'OC COO ycraHaBnuBaeT TpeOOBaHHMS K pe3yjbTaTaM OCBOCHUS
00yJarmMMHUCI TPOTpaMM CpeHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeAMETHbIM W TIpeaMeTHbIM). HayuHo-meToguyeckoil OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SBISIETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01ero 06pa3oBaHUs BBIICICHBI CIICTYIOIINE COCTABIISIOIINE:

OCO3HaHHE OOYYaIOIUMHUCS POCCUUCKON TpPaKJaHCKOM HUIAECHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTPEIEIEHUIO;

HaJIM4KMe MOTUBALIMU K O0yUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTA HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U HCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOY4arolIMXCsl PYKOBOJACTBOBATHCS B CBOEH
NEeATEIbHOCTH EHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, MPUCYIIUMHU IIEJIOCTHOM
CHUCTEME XMMHUYECKOT0 00pa30BaHuUs;

HaJIM4MEe MPABOCO3HAHUS SKOJOTUYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTh
LEJU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTra «XUMUsS» IJOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOTO Tpa)KAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMu U  TpaBWIaMH  TIOBEIEHHUS,  CIOCOOCTBYIOIIMMHU  IpoleccaM
CaMONIO3HAHUsS, CaMOpPa3BUTHS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
00yJaroImxcs.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUSI MpeaMera «XUMHUS»  OTpaXKaroT
c(OpPMUPOBAHHOCTh ONBITa MO3HABATEIIbHON M MPAKTUYECKOW JESITeTbHOCTU
00y4aromuxcs 1Mo peanu3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HaHUS 00YYAIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIMOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOPMax M TPaBWIaX MEXIMYHOCTHBIX
OTHOILIEHUHN B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPHU CO3JAHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX M MO3HABATENIbHBIX 3aJ]a, BBIMIOJIHEHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaThb M IPUHUMAThb MOTHUBBI, HAaMEPEHHUs, JIOTHKY H
apryMEHThI IPYIMX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMMUU;

YBa@)XEHHs K MPOIECCY TBOPUECTBA B OOJACTH TEOPUU U NPAKTUYECKOTO
IPUMEHEHUS XHMHHU, OCO3HAHMsI TOTO, YTO JOCTUKEHHsSI HAyKH €CThb pe3yJIbTar
JUINTETbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  OKCHEPUMEHTANbHBIX  IOHCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MPAKTHKOB;

UHTEpECa M I103HABATEIbHBIX MOTHUBOB B IIOJYYEHUU U IOCIEIYIOIIEM
aHaJin3e MHPOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMHH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMUS;

CIIOCOOHOCTH OLICHUBATh CUTYAallUU, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMH,
Y IPUHUMAThb OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEACHHE M MOCTYIKH CBOMX TOBApPHUIIEH C
NO3UIUI HPAaBCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAaHUE TOCIEACTBUHA ITHX
HOCTYIKOB;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 310poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOJIoZieHUs TMpaBuyl 0€30MacHOro OOpaIlleHUs] C BEIIeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHMMAaHUSA UEHHOCTH TPaBWJI HWHAMBHIYAIbHOTO M  KOJUIEKTHBHOTO
0€30MacHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUIUX 30OPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUs MOCJEACTBUM U HENPUATHUS BPEAHBIX NMPUBBIUEK (YHNOTpeOIeHUs
aJIKOTr0JIs1, HAPKOTHKOB, KYpEeHHUs1);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEI0BATEIbCKOM
NESATEIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JPYrMX BHJAX
NESITENIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUM NPAKTHUUECKUX 3a]ad
COLIMAJIbHOW HANPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);



UHTEpeca K MPAKTHUYECKOMY M3YUYEHHIO MPOodeccuil pa3TuyHoOro poja, B TOM
YUCJIE HA OCHOBE NIPUMEHEHUS NIPEAMETHBIX 3HAHUH 110 XUMUU;

YBOXEHHUS K TPYAY, JIOIAM TPyZa U Pe3ybTaTaM TPYAOBOU NEITEINbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJIbHON TpPaeKTOpPHUU
oOpa3oBaHus, Oyaymied npodeccuu M pealn3allMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 7K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKU LIEJIECOO0PAa3HOr0 OTHOLIEHUS K MPHUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMAaHHUA TJI00ATBPHOTO XapaKTepa HSKOJOTHYECKUX MpPOoO0JIeM, BIMSHUS
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE IMTPUPOTHON U COLUAIBHOW CPEJIbI;

OCO3HAaHUS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUM XUMUHM Ui
peuIeHUs BOIIPOCOB PALIMOHAIIBHOTO ITPUPOOIIOIb30BaAHHS,

AKTUBHOTO HENPUATHS JCUCTBUH, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
IPUPOJIHOM cpefie, YMEHHs] MPOTHO3UPOBATH HEOIAroMpHUsATHBIE SKOJIOTHUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATD HX;

HAJIM4Msl Pa3BUTOrO HKOJIOTMYECKOTO MBILUICHUS, SKOJIOTHYECKON KYJIBTYPBI,
OIIBITA NEATEIbHOCTH DKOJIOTHYECKOU HaIIPAaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B II03HABATEJIBHOW, KOMMYHMKATUBHOM M COLMAIIBHOU
IPaKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO NPOTHUBOCTOSATH HJAECOJOTMU
xemohoouu;

7) IEeHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XHMUM KaK HayKd, OCO3HaHus e€ poid B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKPYXaroIleM MUpPE Kak O €JUHCTBE IPUPOJIbI U YEIOBEKA, B
NO3HAHWW TPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpPaHEHUs
IIPUPOIHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJs  COBPEMEHHOM
LIMBHIIM3AIMK: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTM M BaXXHOM pOJIU B
CO31aHUU HOBOM 0a3bl MaTepUaIbHON KYJIBTYpbl, PEILICHUHU I100aJIbHBIX IPOOJIEM
YCTOMYMBOI'O Pa3BUTHSA YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUYECKOM, MUILEBON U
HKOJIOTUYECKON ©0€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHUH YCIOBUMN
YCIEIIHOT0 TPpyJa M OSKOJOTHYECKHM KOMMOPTHOM JKM3HM KaXJOro uJeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHUMAaHUS CYIIHOCTH METOOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBJICHUN OKPY)KAIOIIEro MUpa U
IPOUCXOAIINX B HEM U3MEHEHUN, YMEHHUS JieJaTh 000CHOBAaHHbBIC 3aKIIOYCHUS Ha
OCHOBE Hay4HbIX (DaKTOB W HMEIOIIMXCS MJaHHBIX C LEJNbI0 MOJyYeHUs
JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCHOJIb30BaTh XMMUYECKHE 3HAHUS IS
pelieHust npoOJieM B peabHbIX KU3HEHHBIX CUTYalIUAX;

UHTEpeca K MO3HAHUIO M UCCIIEI0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMH 1O XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3iIn4HbIX cdepax mpodhecCrnoHaTbHOM
JESITEBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIE PE3yIbTaThl OCBOCHHS YYEOHOTO mpeamera « XUMHs) Ha
YPOBHE CpeHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble Uil (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4aIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIICeHAYYHBIE MOHATHUSA, OTPAXKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa M CHEHUPUKY METOIOB MO3HAHUA,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPIrusl, SIBICHHUE,
IPOLIECC, CUCTeMa, HAyYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHue, HAOI0IEHNEe, U3BMEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCalbHble Yy4eOHbIe NEeUCTBUS (IIO3HABATENbHbIE, KOMMYHUKATUBHbBIE,

PETYJISTUBHBIE), o0ecrnieunBaroIme dbopmupoBanue (GyHKIIMOHAIBHON
IPaMOTHOCTHU M COIMAIBHON KOMIIETEHLIUN 00yUYaroIuXCs;
CIIOCOOHOCTh o0yyaroImuxcs HCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUITMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIC y4eOHBIC
JICUCTBHS B MMO3HABATEIBHON U COIMAILHOM MPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATHUBHBIMH
NEUCTBUSIMH.

OBJajnenue YHUBEPCAJIbHbIMHU y4eOHBbIMH Mo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeCTBHUS:

CaMOCTOATENLHO  (OpMyIHMpOBaTH W aKTyaIM3UPOBaTh  MpoOIIEeMy,
BCECTOPOHHE €€ pacCMaTPUBAT;

ONPENETATh LEIU JACSATEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JOCTHXKEHUS, COOTHOCUTD PE3YJITAThI AEATEIIbHOCTH C MOCTABJICHHBIMU LIEJISIMU;

WCMOJI30BaTh IMPU OCBOCHWUH 3HAHUN MPUEMBI JIOTUYECKOTO MBIILUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIONINE TOHITHS JIJIsI OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBIICHU;

BBHIOMpPATh OCHOBAaHUS W KPUTEPHUH I KIACCH(PUKAIMK BEHIECTB U
XUMUYECKUX PEAKLINN;

YCTAaHABIMBAaTh IPUYMHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXICHUS (MHAYKTUBHbIC, JCAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISITH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIFOUCHHUS,

IIPUMEHSTH B MPOLECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, IPEOOPA30BLIBATH MOICIIBHBIE TTPEICTABICHUS — XUMUIECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XuUMHUYecKas (opmyna, ypaBHEHHE XHUMHYECKOU
peakluy — TMpU PEIIEHUU Y4eOHBIX MO3HABATEIbHBIX M MPAKTHUUECKHUX 3aj1ad,
IIPUMEHSTh Ha3BaHHBIC MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBIICHUS XapAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIeI0BATEIbCKHE NeliCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUSI BEIIECTB U XUMHUYECKUX
peakuuii;

bopMyIMpOBaTh 1IEJIM U 3a/1a4W UCCIIEI0BAHMS, UCIOIB30BATh MOCTABIICHHBIE
U CaMOCTOSTEIHHO C(OPMYIMPOBAHHBIE BOMPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHUS U OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABMIHHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO TUIAHUPOBAHUA W  IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHHS HAOII0OJATh 32 XOIOM
mpoiiecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbTar, (GopMyIupoBaTh
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNS,
COCTaBJIATh OOOCHOBAHHBIM OTUYET O MPOJIeIaHHON padoTe;

npuoOpeTaTh OMbIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
NEeSATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJOB PEIICHUSI MNPAKTUYECKUX 3aJlady, MPUMEHEHUIO pPa3IUYHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ nunopmanueii:

OpPUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMYJIsipHAsT JIUTEpaTypa XUMHUYECKOTO COJEP)KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl MIHTEpHETa), aHamTM3UpOBaTh WH(POPMAIIUIO PA3HYHBIX BUAOB U (HOpM
IIPEACTABIICHHUS, KPUTHYECKU OLICHUBATh eé JTOCTOBEPHOCTh 17}
HEMPOTUBOPEYNBOCTD;



dbopMynIupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHBIE METOJBI IIPU MOUCKE U
otbope wuH(OpPMAIMK, HEOOXOAMMOW MJIS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPENIETIEHHOTO TUIIA;

npUOOpeTaTh OMBIT MCHOJB30BaHUS HMHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPaTh  ONTUMAJbHYIO  (HOpPMY  MpPEICTaBICHUA
uHbopMaiuu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa IMpu pabore ¢
XUMUYECKON uHGpOpMaIMell: NPUMEHATh MEXIpeAMeTHble ((usuyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJibl, aOOpeBHATYpbl, HOMEHKIATYPY;

UCIIONB30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OgBiaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI M0 CYLIECTBY OOCYKJIaeMOM TEMBI B X0JI€ JUaiora u/miu
JUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYJIHUPOBATh CBOU  MPEIAJIOKEHHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEIOKEHHOMN 3a/1a4u;

BBICTYNIaTh C MPE3CHTAllMell Pe3yJbTaTOB IMO3HABATEIBHON JIE€ATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHHO WM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW pabOThl MO MCCIIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peajn3aluu y4eOHOro mpoekTa u (opMyIHpoBaTh BHIBOJBI
1o pe3yjbTaTaM NPOBEAEHHBIX HCCIECJOBAHHM MYTEM COTJIACOBAHHS MO3UIUI B
XoJ1e 00CyX/IeHHsI 1 OOMEHa MHEHUSAMH.

OByaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMMU:

CaMOCTOSITEJIbHO IJIAHUPOBaTh W OCYIIECTBIISTH CBOIO TO3HABaTEIbHYIO
JeSTENIbHOCTD, OMpefenas e€ IeNd W 3aJaud, KOHTPOJIUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeIjaraeMblii aJropuT™M ACUCTBHA Mpu
BBINIOJIHEHUHM YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajay, BbIOMpaTh Hauboiiee
3G dexTUBHBIN Ccroco0 MX peleHuss ¢ Y4ETOM IMOJYYEHUS! HOBBIX 3HAHUHA O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHan3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUSD»
OTPaXkKaIoT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJIM XHUMHM B TIO3HAHUM SBJICHUU



npupoasl, B (OPMUPOBAHWUU MBINUICHUS W  KYJbTYPhl JIMYHOCTH, €€
(GyHKIIMOHATBFHOW TPAaMOTHOCTH, HEOOXOIMMOM ISl PEIICHUs MPAKTUIECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO W MPUPOTHOU
cpene;

BJIAJICHUE  CHCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIUE TOHSITUS (XUMHYECKUM HJIEMEHT, aToM, OJJIEKTPOHHas
0007109Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, DJIEKTPOOTPHUIIATEIIEHOCTh, XUMUYECKas
CBS3b, CTPYKTypHast (opmyna (pa3BEpHYTas W COKpalI€HHAs), MOJIb, MOJIIpHas
Macca, MOJIAPHBIM 00BEM, YIJIEPOAHBIN CKEJIEeT, (QPYHKIMOHAJIbHAS TPYIINA,
paauKan, U30Mepus, U30Mepbl, TOMOJIOTHYECKUHN pAJl, TOMOJIOTH, YTIEBOJAOPOIbI,
KHCIIOPOJ M a30TCOJAEPkAIIUE COEAUHEHUS, MOHOMEp, IOJHMMED, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUHU U 3aKOHBI (TEOPHUsI CTPOEHUS
oprannyeckux BeniecTB A. M. byTiepoBa, 3aK0H COXpaHEHHsI MAcChbl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XMMHH; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXalme B OCHOBE MOHUMAHHUS NPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SIBJICHUM, (PAKTOJOTHYECKHE CBEJICHUS O CBOWCTBAaX, COCTAaBE, TOJYYCHUH W
0€30MacHOM HCIOJb30BAaHUM BaXXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKON AESTEIbHOCTH YEIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpPHbIC NPU3HAKU TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHUU COCTABA, CTPOCHUS U MIPEBPALICHUN OPTaHUYECKUX COEAUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHHI HCIOIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
COCTaBJICHUS MOJIEKYJIIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYEeCKMX BEUIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
W3TOTaBJIMBATh MOJIENIM MOJIEKYJ OPraHWYECKUX BEIIECTB JJIsI WUTIOCTPALUU MX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH NMPUHAMJIECKHOCTb N3YUEHHBIX
OpraHWYEeCKHUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIacCy/TpylIe COeAWHEHUN (yriaeBOIOpPOAbI, KHCIOPOA U a30TCOAEp KaIlue
COEMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS), JaBaTb WM Ha3BaHUS IO
cucrematudyecko HomeHkiarype (IUPAC), a Takxke NpUBOJIUTH TPUBHUAIIbHBIC
HA3BaHUSl OT/AEJIbHBIX OpPraHUYEeCKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHIJIMKONb, TNHIEpUH, (eHol, (GopManbaerul], aleTalbIerua, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTa, CTEApUHOBAsI KUCIOTa, TJIF0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHUH);

c(hOpMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUIbl XUMHUYECKOM CBSA3U B
OpTraHUYECKUX COECIMHEHUSX (OJIMHAPHBIE U KPATHBIE);



c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHITH TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemiecTB A. M. ByTiepoBa /st 00bsCHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMI  XapaKkTepu3oBaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENECH pa3InYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMJICH, arleTHJICH,
Oyramguen-1,3, merunOyragueH-1,3, OeH307, METaHO], ATAHOJ, STUJICHTJIUKOIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeru, MypaBbUHAs U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmas, IeJII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSA3b MEXJYy HUMU YPaBHEHHMSIMHU COOTBETCTBYIOIIMX XMMHUYECKUX pPEAKIUN C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh UCTOYHUKHU YTIEBOJIOPOIHOTO
ChIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yrojb), CHOCOOBI HX NepepaboOTKH U
PaKTUYECKOE IPUMEHEHUE TIPOYKTOB NEpepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHH TMPOBOJIUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peakMu 10 W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJE€Th CUCTEMON 3HAaHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUU TIPU M3yUYECHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIOCHNE, N3MEPEHUE, SKCIIEPUMEHT, MOICIIUPOBAHUE),
UCIIOJIb30BAaTh CUCTEMHbIE XHMHMUYECKHE 3HAHUSA JUIsl TPUHSTHS PpEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIeCTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOATH MPaBUJIa MOJb30BAHUS XUMUYIECKON
nocyAod M JabopaTOpHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpalIeHHUs C
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKUHUSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBINOJTHATH XHUMHYECCKUN
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HArPEBaHUU, TIOJTyUCHHE
STWIEHA W W3YyYCHHE €ro CBOMCTB, KAaYeCTBEHHBIC PEAKIUU OPTaHUYECKHX
BEILECTB, JeHaTypalusi OCJIKOB MpPU HArpeBaHHWM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MAaCHOCTH TpU OOpallleHuH ¢
BCIIECTBAMH M JTAOOPATOPHBIM OOOPYIOBAaHUEM, TIPEICTABIATH PE3YIbTAThI
XUMHUYECKOTO SKCIEpUMEeHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHpPOBaTh BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBA MacCOBOMU
uHdopmaruu, aTepHeT u Apyrux);



c(hOpMUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  IKOJOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JMESITEIBHOCTH B IICNISIX
COXpPAHEHUSI CBOETO 3JI0POBbS M OKPYKAlOLIEH MPUPOAHON Cpelbl, OCO3HABAThH
OTNACHOCTh BO3JICHCTBUSI Ha JKMBBIE OpPraHU3MBI OINpPEICIEHHBIX OPraHUuYECKUX
BEIllECTB, MOHMMas cMmbica mnokazarens I[1JIK, moscHsaTe Ha mpumepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHHUS WX BPEAHOTO BO3ACHCTBUS HA OpPraHU3M
YyeJIOBEKa;

JUIs. O0Y4YaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbS: YMEHHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX TIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHHUIL;

JUISL CIENBIX W CHA0OBUASIIUX OOYYaIOIMIUXCSA: YMEHHE WCIOIb30BaTh
penbedHO-TOUeUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XMMHYECKUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUs Kypca «OOmass U HeopraHu4eckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XUMHYECKOM COCTaBJISIOMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU
npupoAsl, B  (POPMUPOBAHUU MBIIUICHUS U  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHMOHATIBHOM TPaMOTHOCTH, HEOOXOAUMOM ISl pEeIIEHUs TPAKTUYECKHUX 3a/1a4
Y 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOILUEHHUS K CBOEMY 3J0POBBIO M MPHUPOJHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAraloIMe MOHATUS (XUMUYECKUA 3JIEMEHT, aToM, u30ToIl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJia, MOJIb, MOJISIPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATENIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KkOoBaJIeHTHAas, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsT pEHIETKA,
TUANBl ~XUMHUYECKUX  PEAKUHUM, PacTBOpP, DJIEKTPOJHUTBI,  HEAJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] JAUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM pEakUUH, XUMUYECKOE PABHOBECHE); TEOPHM M 3aKOHbBI (TEOopHs
AIEKTPOJIMTUYECKON aucconManuu, nepuognueckur 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHHsI MacChl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS YHEPTHUU
IpU XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUMA S3BIK XHWMHH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INMOHUMAHHUS NPUYUHHOCTH WU
CUCTEMHOCTH XUMHUYECKHX SBJICHHM, (PAaKTOJIOrMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH M O€30MaCHOM HCIOJB30BaHNN BOKHEHIIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOH S TEIbHOCTH YEJIOBEKA;



c(OpPMHUPOBAHHOCTh YMEHHI BBISBISATh XapaKTepHbIE NPU3HAKU TOHSTHI,
YCTaHAaBJIMBATh UX B3aWMOCBS3b, MCIOJbB30BaTh COOTBETCTBYIOLIME MOHATHS MIPH
ONMCaHUU HEOPTaHUYECKUX BEIIECTB U X IIPEBPAILCHHIA;

c(hOpMUPOBAHHOCTh YMEHHI HCIMOIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HopMysl BEIIECTB M ypaBHEHUH XUMHUYECKUX  PEaKIIUid,
cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN OMPEIENSITh BaICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3JIMYHOTO COCTaBa, BUJ XHUMHYECKOU
CBA3M (KOBaJIEHTHAs, NOHHAs, METaJUIMYECKas, BOJAOPO/IHAsA) B COCIMHEHHUSX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIApHasd,
MOHHAs, METAJUTMYECKasi), XapakTep Cpebl B BOJHBIX pACTBOPaX HEOPraHUYECKHUX
COCIUHECHMI;

c(hOpMUPOBAHHOCTH YMEHUN yCTaHaBJIUBATh PUHAJIEKHOCTb
HEOPraHUYECKUX BEIECTB MO MX COCTaBy K OINpeAeNEHHOMY KIacCy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOTHI, aM()OTEpHbIEC THAPOKCUIBI, COJH);

c¢(hOpMUPOBAHHOCTh YMEHHUI PACKpPbIBATH CMBICI MEPUOIUYECKOTO 3aKoHa /J.
N. MenaeneeBa 1 1€MOHCTPUPOBATh €r0 CUCTEMATU3HPYIOLTYI0, OOBSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (QYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 14 mnepuono Ilepuoanueckoil cucTeMbl
xumudeckux sneMeHtoB JI. M. MenneneeBa, UCHosib3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTanu, «3HEPreTUYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHMYECKUX 3JIEMEHTOB U MX COECIUHEHUM
10 TIepUoIaM | rpyimnaM lleppoanyueckon CUCTEMbl XUMUYECKUX dieMeHTOB JI. U.
Menpeneena;

chOpMHUPOBAHHOCTh ~YMEHHUU  XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHUYECKUX BEUIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBA3M MEXKIY HEOpPraHM4YECKUMU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHUIM COOTBETCTBYIOUIUX XUMUYECKUX PEaKIIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IuMYHBIM IPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BELIECTB, TEILIOBOMY
ahdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKWCIICHUS DJIEMEHTOB, 00OpaTMMOCTU
peaKkIMK, YYacTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMA Pa3TUYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, y4nUThIBas
YCIIOBHSL, IIPU KOTOPBIX 3TH PEAKLUUU UAYT JO KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUW TPOBOJWTH PEAKIUH, MOATBEPIKIAIONINE
KAQUECTBEHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH
OIBITHBIM MYTEM HOHBI, PUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  paCKpbIBaTh CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS SJICKTPOHHOTO OasiaHca
ATUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKIMK OT Pa3IUuYHbIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOT0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelTHero Bo3aencTus (mpunnumn Jle [latenne);

c(hOPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHYECKHE IMPOIIECCHI,
JIe)KAIME B OCHOBE MPOMBINUIEHHOTO IMOJYYEHUsSI CEPHOWM KHUCIIOTHI, aMMHAKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAyYHBIX MNPUHIIMIAX U
HKOJIOTHYECKUX MPOOJIEMax XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJIUTH BBIYUCICHHUS C WCIOJIB30BAHUEM
MOHSATUSI «MaccoBas JIOJs BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30oB
IPU XUMHUYECKUX PEAKITUSIX, MAaCChl BEMIECTBA WM 00BhEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU OOBEMY OJHOTO M3 YYACTBYIOUIUX B PEaKLUU
BEIECTB, TEIJIOBOro 3¢ @dexra peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, MPEBPALLCHUS U COXPAHECHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOATH MTPABUJIA MOJIB30BAHUS XUMUYIECKON
NOCYJIOM M J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe MpaBuia OOpalleHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKUHUSIMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W  BBIIOIHATH XHUMHYECCKUN
HKCHEPUMEHT (Pa3JIoKEHHUE MEPOKCHUIA BOJOPOJia B MPUCYTCTBUM KaTallU3aTOPA,
ONPENCIICHUE CPEABbl PACTBOPOB BELIECTB C IOMOIIBIO YHHBEPCAIBHOIO
WHMKATOPA, BIMSHUE Pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakluu,
peakiu MOHHOTO OOMEHA, KauyeCTBEHHBIE PEaKIMu Ha Cyib(ar-, KapOoHAT- H
XJIOpPUA-aHUOHBI, HA KaTUOH AMMOHHS, PELICHUE SKCIIEPUMEHTAIBHBIX 3aJad I10
temam «Metaiuby U «HeMmetaiiby) B COOTBETCTBUM C MPaBWIAMHU TEXHUKU
0e30MacHOCTH MPHU OOpAIllEHUU C BEUIECTBAMU M JIA0OPATOPHBIM 000pPYAOBAaHUEM,
NPEACTABIATh PE3YNbTaThl XHMHUYECKOTO JKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOPMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(poOpMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBA MacCOBOM
KOMMYHUKaIK, IHTepHEeT U ApyTrux);



c(hOpMUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  IKOJOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JMESITEIBHOCTH B IICNISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAIOLIECH IPUPOAHOM Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICHCTBUS Ha KUBBIE OPraHU3Mbl ONIPEACIEHHBIX BEIIECTB, HIOHUMAs
cmbicn mokazarens [I/JIK, mosicHaTh Ha mnpumMepax crnocoObl YMEHbBIICHHUS WU
MPEIOTBPALIECHUS UX BPEAHOIO BO3ICMCTBUS HA OPTaHU3M YEIIOBEKA;

JJIs. O0y4YaroIUXCsl ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 3JI0POBbSI: YMEHUE
OPUMEHSATh 3HAHMS OO0 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CHENbIX M CHA0OBUASIIUX OOYy4YaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XMMHYECKUX

dbopmy.



TEMATHYECKOE ITJNTAHUPOBAHUE

10 KUIACC
Kosn4yecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kontpoabnbsie IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenI
Paznea 1. Teopernueckne 0CHOBBI OPraHMYeCKO XMMHUM
IIpenmet oprannueckoit xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COCTMHEHUN A. 3
M. bytneposa
Hroro no pasneny 3
Pa3zgea 2. YrieBoaopoanbl
2.1 [IpenenbHbIe yriieBOOOPOABI — aJIKaAHbI 2
29 HenpenenbHble yriieBOAOPO/IbI: alIKEHBI, 6 1
aJIKaIMeHBbI, ATTKUHBI
2.3 ApomaTuieckue yrieBog0pOoabl 2
”4 [TpupoHbIe HICTOUHUKH YTIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kucsiopoacoaep:xanue opraHniecKue coeJuHeHN s
3.1 Cnuptel. Denon 3
39 Anppaerunnl. KapOOHOBBIE KUCTOTHI. 7 )
Crnoxuble 3¢upbl
3.3 VYrineBoanl 3 1




Hroro no pasneny 13
Paznen 4. A3oTcoaepskanue opranHnyeckue coeJuHeHUst

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazgeny 3
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COeIHHEHUSA

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Kosun4yecTBo yacos JJIeKTPOHHBbIE
HaunmeHnoBanue pa3jaeioB U TeM uudpoBbie
Ne i/mn P Konrpoabubsie IIpakTuueckue (uipp )
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paszgea 1. Teoperuueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoandeckuit 3aKoH
1.1 u [lepuonnueckas cucremMa XUMUYECKUX 3
snemenToB 1. . MenaeneeBa
12 Crtpoenue BemiectBa. MHOTr0o0Opasue 4
' BELIECTB
1.3 XUMHUYECKUE PeaKIuu 6 1 1
Hroro no pasneny 13
Paznen 2. Heoprannueckasi XuMusi
2.1 Mertamiel 1
2.2 Hemetamsr 1 1
)3 CBs13b HEOPraHMYECKUX M OPTAHUYECKUX )
' BELIECTB
Hroro no pazneny 17
Pasznea 3. Xumus u :Knu3HbL
3.1 XuMHS U )KA3Hb 4
Uroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KosunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kourpoabnbie IIpakTuyeckue
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypcsl
| [IpenMeTt opraHnyecKkoil XuMuu, e€ |
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHUE 07.09.2023
Teopust cTpoeHUs OPraHUYECKUX
2 coequHeHuii A. M. bytneposa, e€ 1
! TP 14.09.2023
OCHOBHBI€ MTOJIOKEHHUSI
[IpencraBnenwue o Knaccuuraum
opraHuyeckux BeuecTs. Homenkiarypa
3 1
(cucremaTudeckas) U TpUBUAIbHBIE 21.09.2023
HA3BaHUS OPTaHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUECKUH psifg 28.09.2023
5 Mertan u 3TaH — OpocTeuIme |
IPEJICTAaBUTENN ATKAHOB 05.10.2023
6 AJKEHBI: COCTaB M CTPOCHME, CBOMCTBA 1
R 12.10.2023
DTWIIEH U MPONUIIEH — MpOoCTeiIme
7 1
IPEJICTAaBUTENN ATKEHOB 19.10.2023
[TpakTuueckas padota Ne 1. «I[lomyuenue
8 . 1 1
ATUJIEHA U U3yYEHHUE €I0 CBOMCTBY 26.10.2023
9 Ankanuensl. byranuen-1,3 u |
MetunoyraaueH-1,3. Ilonydenue 09.11.2023




CUHTETUYECKOIO KayuyyKa U PE3UHBI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS,

10 I‘OMOJIOf‘I/I‘-IeVCKI/II\/'I psn. AueTuineH — 16.11.2023

MPOCTEHIINN TPEICTABUTENb AJTKHHOB
1 Brrunciienus no ypaBHEHUIO XUMHUYECKOM

peakuuu 23.11.2023
12 Apenbl: 6eH301 ¥ TOIyoJ. TOKCHYHOCTH

apeHoB 30.11.2023
13 I'eneTnueckas CBS3b YIriI€eBOJAOPOIOB,

IIPUHAUIEKANINX K Pa3IMYHbIM KjlaccaM 07.12.2023

[TpupoHbIe HICTOYHUKH YTIEBOJAOPOIOB:
14 IIPUPOJHBIN ra3 v MOIYyTHbIE HEPTIHBIE

FZII)SBII), Ifeqm, u npoz[yxﬁl eé nepq;pafiomn 14.12.2023

[IpupoaHbIe ICTOYHUKH YTIIEBOAOPOIOB:
15 IIPUPOJHBIN ra3 v MOMyTHbIE HEPTIHBIE

FZII)SBII), Ifeqm, u npoz[yxﬁl eé nepq;pa60TKH 21.12.2023
16 KonTponpHas pabota mo pazaeny

«YTIeBOJOPOIBI» 28.12.2023
17 [IpenenbHBIE OTHOATOMHBIE CTUPTHI:

METaHOJI U 3TaHOJI. BonopoaHas cBA3b 11.01.2024
18 MHoOroaToOMHbIE€ CIIUPTHI: STUIECHTITUKONIb U

TJIULEPUH 18.01.2024
19 DeHOI: CTPOCHHUE MOJIEKYIIBI, PU3NIECKUE

Y XUMHUYECKUE CBOMCTBA, IPUMEHEHNE 25.01.2024
20 Anpaeruapl: GopMaIbAeTUI U

areTaiabaerna. AneTod 01.02.2024
)1 OaHOOCHOBHBIE NpeieNbHbIE KApOOHOBBIE

KHUCJIOTBI: MypaBbUHAsI U YKCYCHas 08.02.2024




22

[Ipaktuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

15.02.2024

23

CTeapI/IHOBaSI X OJICMHOBAsA KHUCJIOTHI, KaK
MpEaACTAaBUTCIIN BBICHINX Kap60HOBBIX
KHCIIOT

22.02.2024

24

MpLta Kak COJTM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE NCHCTBHE

29.02.2024

25

CrnosxHble 3(pUpbl Kak MPOU3BOAHBIE
KapOOHOBBIX KUCIOT. [ HAPOIU3 CIOKHBIX

a¢upos

07.03.2024

26

JXKupsl: THAPONIN3, TPUMEHEHNE,
Ouonornyeckas posb KHPOB

14.03.2024

27

VYraeBoJsl: cOCTaB, KiIacCU(pUKALIUS.
Baxueiiue npeacTtaBuTeNu: TIII0K03a,
dpykTO3a, caxaposa

21.03.2024

28

Kpaxman u nemirono3a kak npupoHbie
MOJIUMEPBI

04.04.2024

29

KonTponpHas pabota mo pazaeny
«Kucnopoacoaepxaiie opraHndecKue
COCTUHCHUSD

11.04.2024

30

AMMHBI: METWJIAMHWH M aHUJINH

18.04.2024

31

AMUHOKHCIOTBI Kak aM(pOTEpHbIE
OpraHu4ecKre COCANHEHHS, UX
onosiornueckoe 3HaueHue. Ilernruanl

25.04.2024

32

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

02.05.2024

33

OCHOBHBIE TTIOHATHS XUMHHU




BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN

16.05.2024

OcCHOBHBIE METOJbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUM. 1 23.05.2004
[ImacTmaccsl, kKaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTposbHbie
padoThI

IIpakTuyeckue
padoTsbI

JlaTa
U3ydeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUN 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HTypamus aToMOB

ITepuonnueckuii 3axoH u Ilepuoanueckas
cHCTeMa XUMHYECKuX 3aeMeHToB J[. 1.
MenpeneeBa, X CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U UX COCZ[I/IHGHI/Iﬁ 110
rpyIaM 1 epuoaam. 3HaueHUe
MEePUOIUYECKOTO 3aKOHA U CUCTEMBI
xumudeckux 3yemMenToB /.M. Menneneena B
Pa3BUTHHU HAYKH

Crpoenue BelecTBa. XMMHUUYECKasi CBA3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHUS
KOBaJICHTHOM CBsI3U. BogopoaHast cBs3b

BasieHTHOCTB. DIIEKTPOOTPULIATENHHOCTD.
Crenenb okucieHus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[TonsTHE O AMCTIEPCHBIX CUCTEMAX.
HctunHbIE U KOJIOUHBIE PACTBOPHI.
MaccoBas [10J14 BEIIECTBA B PACTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX coeNMHeHUM. ['eneTnueckas
CBSI3b HEOPTaHWYECKHUX BEIECTB, PA3TUIHBIX
KJIacCOB

Knaccudukanus XuMU4ecKux peaxiiuii B
HEOPraHWYeCKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MACCHI BEILECTB; 3aKOH
COXPAaHEHHs U IPEBPALICHUS SHEPTUU IPU
XUMHUYECKHUX PEAKIMIX

CkopocTtb peakiu. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECUE

10

[TpakTrueckas padota Ne 1. «BrnustHue
pa3uyHbIX (PAKTOPOB HAa CKOPOCTh
XAMHYECKOU PEaAKIUM)

11

DnekTponuTudeckas aucconuanus. [lonsarue
0 BozmopoHoM nokasarene (pH) pactBopa.
Peakiuu nonnoro oomena. ['maponus
OpI‘aHI/I‘IeCKI/IX nu HGOpI‘ AHNYCCKHUX BCIIICCTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakmuu. [lonstre 06 amekTponuse
pacIyiaBOB U paCTBOPOB COJICH

13

KonTtponsHas pabota no paszneny
«Teopernueckne OCHOBBI XUMHIN

14

Merauibl, ux nosuoxenue B [lepuoanueckoit
CHUCTEME XMMUYECKUX dnemMeHToB [I. M.
MemieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOmMe Gpu3ndecKue cBONCTBA
METaJUIOB




15

CrnnaBbl METAIIOB. DJIEKTPOXUMHUYECKUH PST
HaNpsHKEHUH METAILIIOB

16

XHUMHUYECKHE CBONCTBA BaxKHENIIINX
MeTaJuIoB (HATpUH, Kaaul, KaablUi, MarHui,
AIIOMUHUI) U UX COEIMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COECTUHEHUN

18

XnMHUYecKre CBOMCTBA IIMHKA, JKelle3a U UX
COECTUHEHUN

19

[Ipaxktuueckas padora Ne 2. "Pemenue
9KCIEPUMEHTAIBHBIX 33a4 110 TeMe
«Meramib»"

20

Hewmeransl, ux monoxeHue B
[Ieproanueckoit cucTeMe XMMUYECKUX
anemenToB [. 1. MenneneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3nyYeCcKne CBOMCTBA HEMETAILIOB.
ANOTpONUSl HEMETAJUIOB (Ha TIpUMepe
KHUCIIOpoJ1a, cephl, hocdopa u yriaeposaa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX
COECTUHEHUN

23

XuMHUECKue CBOMCTBA a30Ta, pocodpa 1 Ux
COCIMHEHUN

24

XUMHUYECKUE CBOMCTBA yIJIepoia, KpeMHUS U
UX COeOUHEHUN

25

[IprMeHeHre BaXKHEUIIINX HEMETAJUIOB U UX
COECTUHEHUN

26

O0001IeHME U CUCTEMATU3ALMS 3HAHUMN 110




TteMe «Hemeraniael». Beruncienus mo
YpaBHEHUSM XUMUYECKUX PEAKIUNA U
TEPMOXHUMHUYECKHE PACUETHI

[Ipaktuyeckas padora Ne 3. «Perenue

27 DKCIIEPUMEHTAJIBHBIX 337a4 10 TEME 1
"Hemertanmusi"»

)3 KoHTponbHas paboTa mo TemaM «MeTauibiy 1
u «Hemerauib»

29 Heopranunueckue n oprannueckrue KUCIOTHI. |
Heopranunueckue u oprannueckre OCHOBaHUS
AmpoTepHbIe HEOPraHUYECKHUE U

30 OpraHMYECKHE COeTMHEHUs. | eHeTnueckas |
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB
Poinb xuMum B obecrieueHIH IKOJIOTHIECKOi,

31 DHEPreTHYECKON U MUIIEBOM O€30MaCHOCTH, 1
Pa3BUTUU MEIUIIUHBI
[IpencraBnenust 00 0OMKUX HAYYHBIX

32 IIPUHIUIIAX [IPOMBIIUICHHOTO ITOIYy4eHUS 1
Ba)XKHEUIIINX BEIIECTB

33 YenoBek B MUpE BENIECTB U MaTEPUAIOB 1

34 XUMHA U 300pOBbE YEIIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UISA YHEHUKA

» Xumus, 10 xknace/ Pymzutuc I'.E., ®enpaman @.1°., AkiimonepHoe o011ecTBO

«3marensctBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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