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HNOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XuUMHM Ha YpPOBHE CpeAaHero oomero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pPe3yJibTaTaM OCBOCHMS
dbenepanbHOl 00pa30BaTEIIBHOM IPOrpaMMbl CpeaHero oOImero oOpa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeaepadbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusx Poccuiickoi
®denepanuu, peaM3yIONIUX OCHOBHbIE 0Opa3oBaTelbHbIE NPOTrpaMMbl, U
OCHOBHBIX TookeHnil «Ctparerun pa3BuTusi BocnuTaHus B Poccuiickoit
®deneparuun Ha niepuoa a0 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO/J0OB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIpPENeSICHUIO
oO1ielt crpareruu 00y4deHus, BOCIIUTAHUS U Pa3BUTHS 00YyJaroONInuXcsi CpecTBaMu
yueOHoro npeamera «Xumusi» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuentyanbHubie nonoxenuss ®I'OC COO o B3auMO0OOYCIOBIEHHOCTH LIEJEH,
Collep KaHMsl, pPe3yNbTaTOB OOy4deHUss W TpeOOBaHUM K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MoJIy4yaeMoe BBIITYCKHUKAMU
0011e00pa3oBaTEeNbHON  OpraHU3allMK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX I[EHHOCTEH, MPHUCYITUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHusA. OTH LUEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHhI
YelioBeKa, a TakKe DJKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbI0 M TpUPOAHON cpene. Peanmsyercs xummueckoe oOpa3oBaHUe
00yyJaromuxcsi Ha YPOBHE CPEIHEro 0O0IIero oopa3oBaHusi Cpe/ICTBAMU y4eOHOTO
npenMera «XuUMUS», COJEpKaHHE M TOCTPOCHHE KOTOPOro ONpelesieHbl B
nporpaMMme MO XUMUU C Y4€TOM ChenuuKd HAyKW XUMUHU, €€ 3HAaYeHUs B
MO3HAHUU TPUPOJIBI U B MAaTEpUAbHOW >KU3HU OONIECTBA, a TaKXKe C Y4ETOM
o0lIUX 1eJed W TMPHUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpefHero ooriero oopasoBanus B Poccuiickoit deneparuu.

XuUMHS KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPAET 0COOYIO pOJib B
COBPEMEHHOW LMBMJIM3AIMHU, B CO3[JaHUM HOBOW 0a3bl MaTepuaIbHON KYyJIbTYPBHI.
OHa BHOCHUT CBOM BKJIJ B (DOPMUPOBAHUE PAIMOHATBLHOI'O HAYYHOTO MBIIIUICHHUS,
B CO3/IaHHME€ IEJIOCTHOTO MPEACTaBICHUS 00 OKPY’KaloIeM MHUpE KaK O €IMHCTBE
OpUPOIBl M YelOBEeKa, KOTopoe (popmMupyercs B XUMHUH HAa OCHOBE MOHHUMAHMS



BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIETO MHUpPA, OCO3HAHWS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU U BO3MOXXHBIMH 00JIACTSIMH MPUMEHEHHS.

TecHO B3aUMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMM HayKamH, XHMHsS CTalia
HEOTHEMJIEMOI YaCThbI0 MUPOBOM KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIEITHOTO
Tpyda W SKM3HU KaxJoro ujeHa oOuiectBa. CoBpeMEHHas XMMHUSA Kak Hayka
CO3UJaTeNbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMH HAlpaBlIeHA Ha pEIIeHUue
TJIOOABHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, SKOJIOrHYECKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBHM C OOIIMMHU IENSIMH W TNPUHLUUNAMH CPEIHEro OOILIEro
oOpa3oBanus cojaepxanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbI ypOBEHB
U3YYEHHUS) OPUEHTHUPOBAHO MPEUMYIIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOATOTOBKY
oOy4Jaromuxcs, HEOOXOJUMYI0 MM i1  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPHUEHTUPOB, YCIICIIHOIO BKIKYEHUS B JKU3Hb COLMYyMa, MPOJOJKEHUS
00pa30BaHus B Pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnstomiuMu - ipeaMeTa  «XHUMHsS»  SBISIOTCA  0a30BbIE  KYpChl —
«Oprannueckas xumusi» U «OOIas M HEOpraHuyeckas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SABJISIIOTCS OCHOBBI 0a30BOIl HayKHU: CUCTEMaA
3HAHWM MO0 HEOPTraHWYECKOW XMMUU (C BKIIFOUEHUEM 3HAHUUW U3 OO0IIed XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE NAHHOW CHCTEMBI 3HAHWW NPHU U3YYCHUU
npenMera 00ecreyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHMSI BCETO MHOI000pasus
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuueckas XuMus» cPopMHUpoBaHa B MpPOrpaMMe IO XUMHUU HAa OCHOBE
CUCTEMHOr0 TIOAXOJa K U3YyYCHHIO Y4YeOHOro wMarepuajna ©u oOyCJIOBJIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpENEIEHHBIX
TEOPETUYECKUX YpPOBHSX. Tak, B Kypce OpraHMYEeCKOM XHUMHHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOEHHUS OPraHUYECKHX
COCIMHEHUN, a TakKe Ha YPOBHE CTEPEOXHUMHUYECKUX M  DIEKTPOHHBIX
npelicTaBlieHuid O cTpoeHuu BemiecTB. CBeneHUs 00 H3yd4aeMblXx B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTHU — OT YIJIIEBOJOPOJOB A0 CIOKHBIX OHOJIIOTHYECKU
AKTUBHBIX COCAMHEHUWA. B Kypce OpraHMdeckol XUMHHU TMOJY4YarT pPa3BUTHE
c(hopMHpOBaHHBIE Ha YPOBHE OCHOBHOIO 001ero o0pa3oBaHMs NMEPBOHAYAIBHbIE
NPEJICTABIICHUS O XMMHUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUH.

I[Ton HOBBIM yriioM 3peHuss B mpeamere «XuMHs» 0a30BOro YpOBHS
paccMaTpUBAETCs M3YyYEHHbIH Ha YpPOBHE OCHOBHOro 00I1Iero oOpa3oBaHus
TEOPETUYECKU MaTepuan © (PaKTOJIOTHYECKHME CBEJACHUS O BElIecTBaX U
XuMU4Yeckol peakiuu. Tak, B dacTHOCTH, B Kypce «OOIas U HeopraHuudeckas
XUMUS» OOYyYarOUIMMCSl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE



NEPUONYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIMMA,
rIy0oKe TMOHSATh HUCTOPUYECKOE M3MEHEeHHEe (QYHKIHMM STOro 3akoHa — OT
00001aro1Iel 10 OOBSICHSIONIEH U TPOTHO3UPYIOIIIEH.

Ennnas cuctema 3HaHMM O BAXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHHH, a TAKKE O XMMHUYECKUX PEaAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyHsercs B Kypcax 10 m 11 xmaccoB
AJIEMEHTaMH COJIEpKAHUsI, HMMEIOIIUMH KYJIbTYpOJIOTUYECKUH U TPUKIATHON
XapakTep. OTH 3HAHMUS CIOCOOCTBYIOT IMOHMMAHHUIO B3aMMOCBS3M XUMHUU C
IPYTMMH HayKaMH, PACKpbIBAlOT €€ pOJIb B II03HABATEIBHONW M INPAKTUYECKOMN
JESITeIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHUS K MpoIeccy
TBOpUYECTBA B O0JIACTH TECOPUU U MPAKTUUCCKUX MPUIOKEHUU XUMUU, TIOMOTAIOT
BBIITYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0sieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIMBATH MH(GOPMAIUIO U
OPUMEHATh €€ ISl TIONOJHEHMS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJIBHBIX MCCIEN0BATENbCKUX 3a/1a4. B 1enoM copepkanue yaeOHOro
npeamera «XUMHS»  JTaHHOTO  YPOBHS  W3YYEHHS OPUEHTUPOBAHO  Ha
dbopMupoBaHuE y O0YYaIOIIUXCS MHUPOBO33PEHUYECKONM OCHOBBI JIJISi TTOHMMAaHUS
bunocopcknx uaeH, TakuX KaK: MaTEepPHAIbHOE €IWHCTBO HEOPTaHUYECKOro H
OpPraHUYeCcKOro Mupa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOCHHEM, I[I03HABAEMOCTh NPUPOJHBIX SBICHUM MYyTEM OJKCIEpUMEHTa U
pelIeHus] TMPOTUBOPEYMN MEXKIYy HOBBIMH (aKTaMd U TEOPETUYECKUMHU
NPENNOChUTKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUH SKOJOTUYECKUX MPoOIieM, a
TaK)Ke Mpo0seM cOepexeHUs] IHEPreTUIECKUX PECYPCOB, ChIPbsl, CO3aHUSI HOBBIX
TEXHOJIOTUM U MAaTEPUAJIOB.

B numane pemeHuss 3agady  BOCHWTAHUS, Pa3BUTUS M COLMAIM3ALMU
OOyYaromIMXCs TPHUHATHIE MNPOTPAMMON IO XHMHU TOJXOJbI K OINPEIACIICHUIO
COIEpKaHUSI M TIOCTPOEHHS IMpeAMeTa MPeAyCMaTpUBAIOT  (POPMUPOBAHUE
YHUBEPCAJIbHBIX y4eOHBIX JACHCTBUN, wuMelomuX 0a30Boe 3HA4YeHHE IS
pPa3NUYHBIX BHJIOB JICATENILHOCTU: pEUIeHUs MpoOsieM, TMOWCKa, aHalu3a Hu
00paboTku MHGOPMAITNH, HEOOXOIUMBIX IS IPUOOPETEHUS OTBITa MTPAKTUIECKON
U HCCIIENO0BATENbCKON AESITEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B MO3HAHUHU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHM KaK Ha YpPOBHE OCHOBHOTO OOIIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEJIHEr0 00111ero 00pa3oBaHusl, IIPU ONPEAEICHUN
COJIEpPKATEIbHOM XApPAaKTEPUCTUKHU LeJeld HU3y4YeHHUs MpeaMeTa HampaBiIeHHEM
NEPBOCTETIEHHON 3HAYMMOCTH TPAJAUIMUOHHO MpU3HAETCS (HOPMHUPOBAHHME OCHOB
XUMHUYECKON HayKH Kak OO0JIACTH COBPEMEHHOT'O €CTECTBO3HAHMWSI, MPAKTHUYECKOU
JEATETbHOCTA YEI0BEKAa M KAaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C



METOJAMYECKON TOUKM 3PEHMS TAKOM MOAXOJ K ONPEAEICHUIO LENEH W3y4YeHUs
IIpEeAMETA SIBJISIETCS BIIOJHE ONPABJAHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMHU LIESAMU HU3YYEHHS MpEIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (QopMHpOBaHME CHUCTEMbl XMMHYECKMX 3HAHUW Kak  BakHeWIen
COCTABJISIOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPAa, B OCHOBE KOTOPOWU
JeKaT KIIOYEBbIe TOHITHS, (PyHIaMEHTaIbHbIC 3aKOHBI U TECOPUU XHUMHH,
OCBOEHHUE A3bIKA HAYKH, YCBOEHHME WM IMOHHMAaHWE CYIIHOCTH JOCTYITHBIX
000011IeHHIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEn
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MMO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi TNpUOOpEeTeHus
YMEHUM OPUEHTHPOBATHCS B MHPE BEIIECTB M XHUMHUYECKUX SBJIECHUU,
MMEIOIINX MECTO B IPUPOJIE, B MPAKTUYECKOW U MMOBCEIHEBHOMN KU3HU;

e DPAa3BUTHUE YMEHHUH U CIIOCOOOB JIEATENbHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOIO JKCIEPUMEHTA, COOJIOJEHUEM IPaBUI
0e30MmacHOro 0OpalleHus ¢ BEUECTBAMHU.

Hapsny ¢ atuMm, comepskareibHasi XapaKTEepUCTHKA LI€JIEW U 3a/1a4 U3y4YCHHUS
IpeaMeTa B IporpaMMe 1o XMMHUHM YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHM NPHUOPUTETAMHU B CHCTEME cpeaHero oomero odpazoBanus. CeroaHs B
NpernojjaBaHud  XMMHUM B OOJNbIIEH  CTENeHW OTAAETCS  MPEeANnoYTEHUE
NPaKTUYECKON KOMIIOHEHTE COJepKaHusi OOy4yeHHUs, OpPHUEHTUPOBAHHON Ha
NOJIFOTOBKY BBIITYCKHHKA 00II€00pa30BaTENbHOW OpraHu3aluy, BIAJACIOUIEr0 He
HAOOpOM 3HaHUM, a (PYHKIIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CHOCOOaMHU H
YMEHUAMU AKTUBHOI'O MOJYYEHUSI 3HAHUM M NMPUMEHEHUS UX B PEAJIbHOM JKU3HU
JUISL PELICHUS] IPAKTUYECKUX 3a]1ay.

B cBs3m ¢ 3TMM npu u3ydeHUH TIpeaMera «XHMUA» JOMUHHUPYIOLIEE
3HauYEHHE MPUOOPETAIOT TaKKE LIETU U 3a]]a4H, KakK:

aganTaiys o0y4aroluxcsl K YCJIOBHUSIM JIMHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dopMupoBaHWE  HMHTEJUIEKTYaJdbHO  Pa3BUTOM  JUYHOCTH, TOTOBOH K
caMo00OpPa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEIHHOMY MPUHATUIO T'PAMOTHBIX
peuIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYalIMX, CBA3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopMupoBaHue y O0OyYarOmMXCs KJIIOYEBBIX HABHIKOB  (KITIOYEBBIX
KOMIIETEHIIMI), MMEIOIIHUX YHUBEPCAIbHOE 3HAYEHUE U Pa3IU4HbIX BHJOB
NESTENbHOCTU: pellieHus MpoOseM, MOUCKa, aHain3a U 00paboTKU HH(OpMAIUH,
HEOOXOIUMBIX JUIsI TIPHOOPETEHHS OMbITa JEATENbHOCTH, KOTOpas 3aHHMAaeT
BAKHOE MECTO B IIO3HAHUM XHMHUH, a TaKXKe Ui OLCHKUM C IO3UIUU



AKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIMSHUS BEHIECTB WU XHUMHUYECKUX
IPOLIECCOB HA OPTaHMU3M YEJIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE [O3HABATEJIbHBIX HHTEPECOB, MHTEUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00y4YarIIUXCs: CIOCOOHOCTH CAMOCTOSTENIBHO MPUOOPETAaTh HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIONH30BATh
COBpEeMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH Ui TIOMCKAa U aHalu3a y4eOHOH u
HAYYHO-TIOMYJISIPHOM HH(OpMALIMU XUMHUECKOTO COJIEpIKaHuUs;

(dbopMupoBaHuE U pa3BUTHE Y O0YUYAIOUIUXCS aCCOIMATUBHOTO U JIOTHYECKOT O
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOAMMBI, B YacCTHOCTH, IMpH IUIAHUPOBAHMM W TMPOBEACHUU XUMUYECKOTO
HKCIIEPUMEHTA;

BOCIIMTaHUE Yy oOOydarommxcsd YOEXKIEHHOCTM B T'yMaHUCTHYECKOM
HalpaBJICHHOCTH XUMHUH, €€ BAXKHOW pONM B PEILICHWU TIJI00AIbHBIX HpoOIeM
palMOHAIBHOIO MPUPOIONOIB30BaHNUS, OTIOJIHEHUSI SHEPIeTUUYECKUX PECYPCOB U
COXpaHEHHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOTro
OTHOILIEHUSI K TPUPOJE M CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHHS OIbITa
UCMOJIb30BAaHUS IOJNYUYEHHBIX 3HAHMWM U1l NPUHITHS TPAMOTHBIX pEIICHUH B
CUTYalUsIX, CBA3aHHBIX C XUMUUECKUMH SIBJICHUSIMU.

B yuyeOHOM mnaHe cpenHero oOumiero oOpa3oBaHHUA NpPeaMeET «XUMUSD)
6a30BOro ypoBHS BXOAWT B COCTaB MpeIMETHOW o0macTu «ECTeCTBEHHO-HAy4YHBIC
OPEIMETHD.

O611ee yncIo YacoB, OTBEAEHHBIX JJI1 U3YyUeHHs] XUMHUHU, HA 0a30BOM YPOBHE
cpenHero obmiero oopazoBanusi, cocrasisier 68 yacos: B 10 kimacce — 34 yaca (1
yac B Hezento), B 11 kinacce — 34 yaca (1 4ac B Henento).



COIEPKAHUE OBYUEHUA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHn4YecKOM XMMHM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHUE B
IIOJIY4EHUH HOBBIX BEIECTB M MaTepUaloB. Teopus CTPOCHUS OPTaHUYECKUX
coenuHeHuid A. M. BytiepoBa, e€ ocHOBHbIE 1O0XKeHUsA. CTpyKTypHbIE (POPMYJIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYEeCKUX COCIUHEHUU (CUCTEMaTHWYecKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB U HX IPEBPAlICHUM:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKHX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
OMMCAHNE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIEHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (IJIaBjieHue, OOyTrIIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTENIINEe MPEJCTABUTENN AalIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuuy 3aMellleHUss U TOPEHHUs), HAXOXKJACHHWE B IMPHUPOJAE, IOIY4YEHHE WU
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN PAA. DTUIEH U NPOINHIEH —
OpOCTENIINEe MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XMMHYECKHE CBOMCTBa
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIue
XMMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyuyeHue CUHTETHUECKOTO
Kay4yKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MpOCTEHIIMKA TNpPENCTaBUTENb AJIKUHOB: COCTaB, CTPOCHHE, (DU3UUYECKUE H
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3MUYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy raJloreHUPOBAHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUSL U HUMPOBAHUs), NOAYYeHue U npumeHenue. TOKCHUHOCTD



apeHoB. ['eHeTmyeckass CBSI3b MEXKIY YIJIEBOAOPOAAMH, IPUHAICKAIIUMU K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKHK YTIEBOAOPOAOB. IIpupoaHbIi ra3 M MOIYTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 NMepepadoTKu.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» u  «Yromp», MOJECTHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB |
raJIoreHONPOU3BOIHBIX, MMPOBEICHUE NPAKTUYECKON PabOThl: MOJyYeHHE STUIICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WIM IPOAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJHOTO U3 MCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIUN).

Kucsiopoaconep:kamue opranu4ecKue coeJMHeHU

IIpenensHble OQHOATOMHBIE CIMPTBHL. MeETaHOI W 3TAHON: CTPOCHHE,
(¢u3znueckrue W XHUMHYECKHE CBOWCTBa (peakUMU C AKTHUBHBIMM METaJUIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHe. BoaopolaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaroMHble  COMPTHL. DTWICHIJUKOIb W  [JIMUEPUH: CTPOCHHUE,
(¢uznuecke W XUMHUYECKHME CBOMCTBA (B3aMMOJAEHCTBHE CO ULIEIIOYHBIMH
MeTaJJlaMH, KauyeCTBEHHas peakluss Ha MHOroaTOMHbIE CNUPTHI). JlelicTBUE Ha

opraHusM 4yenoeka. [[puMeHeHne rimuuepruHa v 3TUIIEHTJIMKOIIS.

@deHoN: CTPOCHHE MOJEKYJbl, (QU3WYECKHMEe ¢ XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne enona.

Anbaeruapl U kemouwvl. DoOpManbIEryll, aleTaIbICTUI: CTPOCHHUE,
dusznueckre U XMMUYECKHE CBONCTBA (pEaKIMH OKUCICHUS U BOCCTAHOBIICHMS,
KAueCTBEHHBIE PEAKIINM), OJyYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmue A Kiacca KUCIOT, peakius 3TepuduKaiim), moiyyeHue u mpuMeHeHue.
CreapuHOBasi ¥ OJICMHOBAs KHUCIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. MblIa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE ICHCTBHUE.

CnoxHble >(QUpbl KaK MPOM3BOJHbIE KapOOHOBBIX KuciaoT. [uaponus
cnoxHBIX 2hupoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.



YrimeBoael:  cocraB, KilaccuUKanUsA  yriaeBogoB  (MOHO-, JHU- U
nonucaxapubl). ['oko3a — nmpocTeimii MOHOCaXxapu/i: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKHME W XUMHUYECKHE CBOMCTBa (B3aMMONIEUCTBHE C
rugpokcunom menu(ll), okucineHne amMmMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIFOKO3bI), HaXOXJACHUE B TMPHUPOJEC, NPUMEHEHHE,
ounonornyeckas poiib. @orocunres. pykTo3a Kak U30MeP IITFOKO3bI.

Kpaxman u nemnono3a kak npupoiHbie nomumepbl. CTpoeHrne Kpaxmaia u
IEJUTI0NI03bl.  Du3nueckrue W XWMHUYECKHE CBOMCTBAa Kpaxmana (THApPOIH3,
KauyeCTBECHHAS PEAKIIHsI C HOJOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIEeCTB M WX MpEBpaIlCHH:
NpoBe/IcHNEe, HAOJIOJICHUE W ONMHUCAHUE JEMOHCTPAIMOHHBIX OTBITOB: TOPCHHUE
CIIUPTOB, KA4YE€CTBCHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKHUCICHHE 3TaHOJA
okcusmiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOEHCTBHE TJHUIIEPHUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmemu(ll), B3auMopeicTBHE Kpaxmaia € HOIOM),
IIPOBEICHNE TTPAKTUYECKON PabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérunle 3amaqn.

Borunciiennst 1Mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTA PEAKIMK O W3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MIPOIYKTOB PEAKITUH ).

A3zoTcozepKaliiue OpraHmueckiue COeIMHEHMUS.

AMMHOKHCIIOTHI KaKk amM(OTepHblE OpraHuyeckue coeauHeHus. duzndeckue
U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HaYCHWE aMUHOKHCIIOT. [lenTumpl.

benku Kkak MpUPOIHBIE BBHICOKOMOJIEKYJISIpHbIE coenuHenus. llepBuunas,
BTOpUYHAS M TPETHYHAsl CTPYKTypa OenKkoB. XHWMHYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYPAIIHsI, KAYECTBEHHBIC PEAKIINK Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOIbl HW3YYCHHS BEIISCTB M WX IPEBPAICHHMA:
HA0JII0/ICHUE U OMHMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JEHATYypalusi OeIKOB MPHU
HArpEBaHWM, IBETHHIC PEAKIIUN OCITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEeHH s

OCHOBHBIE MOHATHUS XMMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPHU3AINH, CPEIHSIST MOJIEKYIsIpHAs
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHCHHA —
TIOJTMMEPHU3AIIHS ¥ TIOJTUKOHICHCAITHS.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMPEBpaIlCHH:
O3HAaKOMJICHHE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4qyKOB.

MexnupeaMeTHbIe CBA3U.



Peanuzanus MeXNpeIMETHBIX CBSI3eH NPH M3YYCHUHM OPraHWYSCKON XUMHUHU B
10 kmacce OCYIIECTBISIETCS 4epe3 HCIOIb30BAaHUE KaK OOIIUX ECTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TOHATHH, SBJISIOMUXCS CHUCTEMHBIMH I OTACIBbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC ITOHATHS: SBJICHUE, HAYIHBINH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHaJIW3, CUHTE3, Kiaccuukaius, nepuoIudHOCTh, HAOII0IEHNE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
DHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHHUE
BEIIECTBA, (PM3UUECKUE BEIMUUHBI U €IUHUIIBI UX U3MEPEHUSL.

buonorus: kierka, opranusMm, Owochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doToCHHTE3, OMOJOTWYECKH AaKTUBHBIC BelIecTBa (OCNKH, YTIIEBOJIbI, >KHPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpaIIBI, TOPHBIE TTOPOJBI, TIOJIE3HBIC UCKOMAaeMbIE, TOTUIHBO,
peCypChI.

TexHOMOTMSA: THINEBBIE TMPOMYKTH, OCHOBBI PAIMOHAIBHOTO THTAHWS,
MOIOIIIME CPECTBA, TIEKAPCTBEHHBIE M KOCMETHUECKHE MPenaparhl, MaTepUalIbl U3
UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMHYECKUI 3iieMeHT. AToM. SIpo aroMa, H30TONbl. DJIEKTPOHHAs
000J104Ka. DHEPreTUYeCKUe YPOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeelieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
3JIEMEHTOB IEPBBIX YETHIPEX MEPUOAO0B. DJIEKTPOHHAS KOH(UTYpAIUs aTOMOB.

[lepuonnueckuii 3akoH u [lepuoanyeckas cucremMa XMMHYECKHUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOrO 3akoHA U [leprnoanveckoil CUCTEMBI
xumuuyeckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB XHUMHUUYECKUX DJJIEMEHTOB W
0o0pa3yeMbIX MMHU MPOCTHIX U CIOXHBIX BEHIECTB MO TPYIINaM U MEPUOJAM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUHU HAYKHU.

Crtpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbl XHMHYECKOW CBSI3U
(KoBaJICHTHAsI HEMOJISIpHAs W TIOJSpHAs, MOHHas, MeTalinueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJECHTHOM XUMHUYECKOM CBs3M (OOMEHHBIM U  JIOHOPHO-
akienTopHelil). BogopoaHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okuciaeHus. oHbI: KATUOHBI U QHHOHHI.



BemectBa  MONEKYyISIpHOTO U HEMOJIEKYJISIPHOTO ~ CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIbl KPUCTAIMYECKUX PELIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[Tonstne o nucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 1071 BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUMN. Homenkitatypa
HEOPraHWYECKUX BelecTB. [‘eHeTmyeckas CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass  peakuus. Knaccuduxanuss  XUMHUYECKMX — peakluil B
HEOPraHMYE€CKONM M OpPraHMYECKOW XHWMHH. 3aKOH COXPAHEHHsS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALCHUS SHEPTUHU TP XUMUUYECKUX PEAKIHSIX.

CKopocTh peakluu, €€ 3aBUCUMOCTh OT paziudHbIX (pakTopoB. OOpaTuMbIe
peakiuu. XuUMHUYECKOoe paBHOBecHe. DakTopbl, BIUSIOIINE HA COCTOSHHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnexkTponuThyeckas auccouuaiys. CuiabHbIe U ciadbie aaeKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaJIbHAs, IICTOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpalICHUN:
nemoHctpauus tabmun «llepuonnueckas cucteMa xumMuyeckux snementon [1. .
MenneneeBa», U3ydeHUE MoOJeNed KPUCTAIMYECKUX PEUIETOK, HaOJIOJeHUuE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOJIOPOJIa B MPUCYTCTBUM KaTAIIM3aTOPA, ONPEAECIECHUE CPEIBl PACTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOI'O HWHIUKATOpA, pEaKUMH HOHHOrO OOMEHa),
MIPOBEICHUE TIPAKTUUECKON paboThl «BiusiHue pa3nauyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUI.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKHUX pEaKluid, B TOM YHCIIE
TEPMOXUMHUYECKHE PACUEThl, PACU€Thl C HCIOJB30BAHUEM IOHATHUS «MACCOBas
JIOJISL BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramnel. Ilonoxxkenue HemetaiuioB B llepuoguueckor  cucreme
xumudeckux asnemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
dusnyeckre CBONCTBA HEMETAJJIOB. AJUIOTPOINUS HEMETALIOB (HAa MpuMepe
KHCIIopoa, cepsl, hochopa u yrieposa).

XUMHUYECKHE CBOWCTBA BAXKHEWIIMX HEMETAUIOB (TaJlOT€HOB, CEpPbI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramibl. [Tonoxenue MeraiuioB B llepuogmyeckoil cucTeMe XMMHUUYECKHX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000J0YEK
aToMoB MeTauioB. O0mme ¢uzndeckue cpoiicTBa MeTamuioB. CIuiaBel METaJIJIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAJJIOB (HATPUM, KaJIUid, KaJIbIIHM,
MarHui, aJlOMUHUHN, IIMHK, XPOM, KeJIe30, Me/b) U UX COCTMHCHUH.

OO6mwme crocoObl MoMy4YeHus: MeTaioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3y4eHHEe KOJUIeKIMU «MeTamibl U CIIaBbl», OOpa3IlOB HEMETAIIJIOB, PEIICHHUE
AKCIIEPUMEHTAIBHBIX 3a/7a4, HAONIOJEHHE M ONHCAaHHE JISMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICMCTBUE THIPOKCHIA ATIOMHUHHUS C pPacTBOpamMu
KHCJIOT U IIeJIoUel, KaueCTBEHHbIC PEaKIIMK Ha KaTHOHBI METAJLJIOB).

Pacuérnnie 3agaun.

Pacuérpl mMaccel BeliecTBa WM 00bEMA ra3oB MO WM3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacué€Trhl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OTHO
Y3 BEIIECTB UMEET IPUMECH.

XUMUS U )KM3Hb

Ponp xuMum B oOecrieyeHUM SKOJIOTHYECKOM, DHEPreTUYECKOM U TMHUILEBOU
0€301MacHOCTH, Pa3BUTHH MeEIUIMHBL. [loHATHE O HAy4HBIX METOJaxX ITO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpeacraBnenuss 00 OOMMX HAyYHbIX MPUHUUIAX [POMBIIIIEHHOT O
MOJIyYEHUS] BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPUANIOB: BAXKHEHIINE CTPOUTEIIHHBIE
MaTepualibl, KOHCTPYKIMOHHBIC MAaTEpUaJIbl, KpPACKH, CTEKJIO, KEpaMuKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUsS W 3I0pOBbE YEIIOBEKA: IMpaBUJIa HUCIOJIb30BAHUS JIEKAPCTBEHHBIX
IperaparoB, MpaBuia 0€30MacCHOTO MCIIOJIL30BAHMS MPENnapaToB OBITOBOM XUMHUU
B IIOBCEIHEBHOM KM3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanus  MeXOpeAMETHBIX  CBA3€d MPH  H3YyUYCHHH  OOIIeH W
HEOPraHWYECKOM XMMUHU B 11 Kiacce OCyIIECTBISETCS YE€pE3 MCIOJIb30BAHUE KaK
OOIIUX E€CTECTBEHHO-HAYUYHBIX TOHSITUM, TaK W TOHATUM, SBISIOUIUXCS
CHUCTEMHBIMHM JIJIs1 OT/ACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHs, aHajau3, CHHTE3, KiIaccuukamus, IEePUOAUIHOCTh, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SABJICHUEC.



dwusuka: MaTepusi, YHEPTHsl, Macca, aTOM, JJIEKTPOH, MMPOTOH, HEUTPOH, WOH,
M30TOII, PaAHMOaKTUBHOCTH, MOJIEKYJa, SJHEPTeTUYECKI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe€ COCTOSIHHE BEILECTBA, (PU3MUECKHUE BEMYMHBI U €IUHUIIBI UX
U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opraHusM, OJKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAaeMbIE, TOILIHBO,
pecypchl.

TexHomorus: XuMUYecKasi MPOMBIIIIICHHOCTh, METAJLTypPTHs, MPOU3BOICTBO
CTPOUTENBHBIX MAaTEepUaJIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUIIIEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUM A [TPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBbPA30OBAHNA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
0o0yJaromKUMHUCS TIporpaMM CpeaHero oOmero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeIMETHBIM U TpeaMeTHbIM). HaydHo-MeTogumdecko OCHOBOW st
pa3pabOTKH IIAaHUPYEMBIX PE3yJbTaTOB OCBOCHHUS NPOrPaMM CPEIHETo OOIIero
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B cooTrBercTBUM € CHCTEMHO-JEATEIBHOCTHBIM TIOAXOJIOM B CTPYKTYpe
JMYHOCTHBIX PE3YyIhTAaTOB OCBOCHHS TpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OOYYAIONIUMHUCS POCCUHCKONW TIpakTaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEICIICHUIO;

HAJTMYUE MOTUBAIUA K O0yUICHHUIO;

I[EJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUI JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IICHHOCTEH M UICTOPUUECKUX TPAJAUINI 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarommxcsi PYKOBOJCTBOBATHCS B CBOEH
JEATENBHOCTH IIEHHOCTHO-CMBICIIOBBIMUA yCTaHOBKAMH, TMPUCYIIMMH IETOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHUs;

HaJIM4YMe TPABOCO3HAHUS DKOJOTHUECKON KYIbTYpPhl U CIIOCOOHOCTH CTaBUTh
IIEJIM U CTPOUTH KU3HCHHBIC TIJIAHBI.

JIMIHOCTHBIE pe3ybTaThl OCBOSHUS TpenaMera «XWUMHUS» JOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM M BOCIHUTATEIBHOM JIESITEIIBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U UealaMd POCCHMCKOrO TPakJaHCKOro OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMH ¥  TIpaBWIAMH  TIOBEACHUS,  CIIOCOOCTBYIOIIMMH  IpoIeccam
CaMOITO3HAHUS, CaMOpPa3BUTHSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
o0yyJarommxcs.

JIM9HOCTHBIE pe3yiabTaThl OCBOCHHUSA TMpeaMeTa «XHMHUS»  OTpakaroT
c(hOpMHPOBAHHOCTh OIbBITA ITO3HABATEILHONH M TMPAKTUYCCKOW ESATEITbHOCTH
0o0yyJaromuxcs Mo peaanu3aiiy IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIEC B
Y4acTH:

1) rpamIaHCKOr0 BOCIIUTAHUS .

OCO3HAHMS 00YJaIONTUMHUCS CBOMX KOHCTHUTYIIMOHHBIX TPaB U 00s3aHHOCTEH,
YBaYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPENCTABIICHNUS O COIMAJIBHBIX HOpPMaxX M TMPaBWIAX MEKINYHOCTHBIX
OTHOIICHUH B KOJJICKTHRBE;



FOTOBHOCTM K COBMECTHOM TBOPUYECKOM JESATENIBHOCTH TPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEUIEHUU y4EOHBIX W TMO3HABATEIbHBIX 3aJ1ay, BBHIMOTHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M MPUHAMATh MOTHUBBI, HAMEPEHUs, JIOTHMKY H
apryMeHThI IpYTuX MPU aHAIU3€ PA3JIUYHBIX BUJOB YUEOHOU JAESATENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

LHEHHOCTHOI'O OTHOIIEHWS K MCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHUECKOTO
NPUMEHEHUS] XMMHUU, OCO3HAHUS TOrO, YTO AOCTHXKEHHUS HAYKU €CTh PE3YNbTaT
JUIMTENTFHBIX ~ HAOMIOZIEHUM, KPOMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MNOCTOSIHHOT'O TPY/a YYEHBIX U MPAKTUKOB;

UHTEpeca M T[03HABATEIbHBIX MOTHBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€UYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
U NIPUHUMATh OCO3HAHHBIE PEUIECHUS, OPHEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJAEHUE U TOCTYIKH CBOMX TOBApPHILEH C
MO3ULIMII HPAaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHWE MOCJIEACTBUN 3THX
MOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHUsl IEHHOCTEH 310poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (U3MYECKOMY U
NICUXHYECKOMY 3]I0POBBIO;

coOmtofieHuss TpaBui Oe€30MacHOro oOpalleHusi ¢ BeUleCTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM JESATEIBHOCTH;

NOHUMAHMSI LEHHOCTH TpaBWJ HHAMBUAYAJIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAOIIUX 3JOPOBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TIOCNEACTBUN M HENPUATUS BPEAHBIX NPUBBIYEK (YHOTpEOJICHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BAaTEIbCKON
NESITENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrHMX  BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUU NPAKTHUYECKUX 33734
COIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJbI);



UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXECHUS K TPYLY, JIIOJSAM TPyAa U pe3ysibTaTaM TPYIOBOU I€ATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

MOHUMAHUS TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX TPOOJIeM, BIUSHUS
HKOHOMHYECKHUX MPOLECCOB Ha COCTOSIHUE NPUPOJAHON U COLIMAIBHOM CPEbl;

OCO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAaHUSL JOCTHKEHUM XUMUU JUIs
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEd OKPYXKaroleu
OPUPOAHON CpeAe, YMEHHS MNPOrHO3UPOBATH HEOJArONMPHUSTHBIE KOJIOTMYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEUCTBUI U MIPEAOTBPALIATh UX;

HAJIUYMS Pa3BUTOrO SKOJIOTMYECKOr0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa JEsITENbHOCTH HKOJIOTMYECKOU HAIpPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATBhCSI UMM B IO3HABATEIbHOM, KOMMYHHUKAaTUBHON M COLIMAIBHOM
NPAKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJICOJIOTHU
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUSl CHeUU(PUKA XWMHUM KaK HayKd, OCO3HaHUS €& poiud B
(GbopMUpPOBaHMU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/aHUU LIEJIOCTHOTO
Ipe/ICTaBlIeHUss 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH W peuieHuu MpoOJeM COXpaHEeHHUs
IPUPOJHOIO PAaBHOBECHS;

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHMMHUM JJII  COBPEMEHHOMU
UMBWIN3ALUMHA: B €€ T'yMaHUCTHUYECKON HAINpPaBICHHOCTH W BaXXHOM PO B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYpbI, PEIICHUHU TI100aJbHBIX MPOOIIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEAULMHBI, OOECIEUEHUH YCIOBUU
YCHEIIHOTO TpyJla W OKOJIOTHYECKH KOM(OPTHOM >KM3HM KaXAOro ujeHa
o011ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOOB
NO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NoJTydaeMble 3HAHUS IS aHAJIN3a U OOBSICHCHMS SBJCHUH OKPYKAIOIIEr0 MHpa U
MPOUCXOSIINX B HEM U3MEHEHUH, YMEHUS JIellaTh 0OOCHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITCIbHO HCIIOJIb30BaTh XHUMHUYCCKUE 3HAHUSA IS
pelieHus MpobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

MHTEpeca K TIO3HAHUIO U UCCIIENOBATEILCKON JAEITEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPBIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWW TI0 XHMHH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nuvHbIX chepax nmpodeccuoHaaIbHOM
JESATENHHOCTH.

METANPEIJMETHBIE PE3YJIBTATbDI

MeranpenMeTHbie pe3yabTaThl OCBOEHUS Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus BKIIOYAIOT:

3HAQUUMbIE IS dbopMUpOBaHUA  MHPOBO33PEHUS o0y4JaroImxcs
MEXIUCUUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIE MOHSTHS, OTPAKAIOIIUE
[EJIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuu@uKy METOJ0B IO3HAHUS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SBJICHUE,
IpoIecc, CUCTeMa, Hay4YHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsi, UCCIIEA0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIC yueOHbIE NEeUCTBUA (MO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue GyHKITMOHATBLHOU
TPaMOTHOCTH U COITUATHLHOW KOMIETEHITMH 00y4YarOmnXCs;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCUUILUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCAJIbHbIC yueOHbIC
JEWCTBUSI B MIO3HABATEILHOU M COIMAIIBHOM MIPaKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PETryISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30BbIe JIOTHYECKHUE eliCTBHS:

CaMOCTOSITeIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OmpeAeiaTh IEeNM JEITEILHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABIECHHBIMHU LIEISIMU;

UCIIOJIH30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEPHbIC NMPU3HAKU MOHITUM M YCTaHABIMBAaTh MX B3aUMOCBSI3b,



UCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHATHUS ISl OOBSICHEHUS OTACNIbHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAHMS M KpUTEPUM JUIs KilacCHU(PUKAIMM BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTBH JIOTMYECKHE PaCcCyKIEHUs (MHIYKTHUBHbBIE, JE€AyKTUBHBIE, II0
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3yEMbIE B XUMHUHA CHMBOJINYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJICIbHBIE MPECTABICHUS — XUMUYECKUIN
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBIX IO3HABATEIbHBIX M MPAKTHUUECKHUX 3ajad,
IPUMEHATh Ha3BaHHBIE MOJEIIBHBIE NIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
NPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEAKIIUN.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIAJECTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMS BEIIECTB MU XUMHYECKUX
peaKuunii;

(opMyIHpOBaTh LIETU U 3a/1a4U UCCIEI0BAHUS, UCIIOIb30BaTh IOCTABIECHHBIE
U CaMOCTOSITENbHO C(HOPMYIMPOBAHHBIE BOIMPOCH B KayeCTBE HWHCTPYMEHTA
MO3HAHMUSI U OCHOBBI Ui (POPMUPOBAHMSI TMUIIOTE3bI MO MPOBEPKE NMPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HAOMIOAAaTh 3a XOI0M
IpoIeCcCca, CaMOCTOSITENIbHO NPOTHO3UPOBATh €ro pe3yibTaT, (POpMynIHpoBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTENBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0OBAHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpeTaTh OMNBIT YYEHUYECKOM HCCIEeNOBAaTENbCKOW M MPOEKTHOM
JESITENbHOCTH, NPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIBHOMY
NOMCKY METOJI0OB pEIICHUs NPAKTUYECKHUX 3a/ad, NPUMEHEHHUIO pPa3JIudHbIX
METOA0B ITO3HAHMS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B PA3IUYHbIX MCTOYHUKAX HH(popMauuu (Hay4dHO-
HOMyJIsipHAsl JUTEPATypa XHUMHYECKOIO COJAEpXKaHUA, CIPABOYHBIE MOCOOMS,
pecypcbl HTepHeTa), aHanu3upoBaTh MH(MOPMALUIO Pa3IMYHBIX BUIOB U (opM
IIPEJICTABIICHNUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HENPOTUBOPEYHUBOCTS;



dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSITHh Pa3JIMYHbIC METOABI MPU TIOUCKE H
orbope wuHpOpMaIMU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN W PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMHUYECKON uH(pOpMalMeil: TpUMEHSATh MEXIpeAMeTHbIe ((dusndyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpeBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOM TeMbI B XOJE JHUajaora u/uiu
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYINAaTh C MPE3EHTAIMEN pe3ylbTaTOB IMO3HABATENLHON JEATEeNbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHLHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTHUECKOW PaOOThI MO HCCIEAOBAaHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PeryJsiTUBHBIMM 1€iCTBUSIMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBIATH CBOIO I[MO3HABATEIHHYIO
NeSTeNbHOCTh, Ompenensiss €€ Ueaud W 3a7auyd, KOHTPOJIUPOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOTHEHWN YYEOHBIX U HCCIIEIOBATEIbCKUX 3a7a4, BHIOMpaTh HamOomee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOAaHAIIN3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMS Kypca «OpraHuyeckas XUMHS)
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHHMA O XHMHYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUW B TO3HAHWUU SIBJICHUU



npupoabl, B  (POPMUPOBAHWM  MBINUICHUS W KYJbTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHOW IPAaMOTHOCTH, HEOOXOIUMOM JJIS pEIICHUS TPAKTUYECKUX 3a]1a4
U SKOJIOITMYeCKU OOOCHOBAHHOIO OTHOUIEHMSI K CBOEMY 370POBBIO M MPHUPOJIHOM
cpene;

BJIQJICHUE  CHCTEeMOW  XUMHUYECKHMX  3HAaHUM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAralIlife TMOHATHS (XMMHUYECKUH DJIEMEHT, aToM, DJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BAJIEHTHOCTh, SJIEKTPOOTPULIATENBHOCTh, XUMUYECKAas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM O00BEM, YriaepoJaHbI ckener, (yHKIMOHAJIbHAsA Tpymna,
paauKan, U30Mepus, U30MEPBI, TOMOJIOTHYECKHUI psill, TOMOJIOTH, YIJII€BOJAOPOIBI,
KHCJIOPOJ U a30TCOJAEPKAILHUE COECIWHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COECIUHEHUS); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUN SA3bIK XUMHU; MHUPOBO33PEHUYECKHE 3HAHUA,
JeXallue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
ABJICHUM, (AKTOJIOrMUYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM Ba)XXHEWUIIMX OpPraHWYECKUX BEIIECTB B OBITY U
MPaKTHYECKOMN JAETEIbHOCTH YEI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIA,
YCTaHABJIMBATh UX B3aWMOCBS3b, MUCIOJIB30BATh COOTBETCTBYIOIIUE MOHSITHS MpU
OMMCAHWU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUI OPTaHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIONIH30BATh XUMHUYECKYIO CHUMBOJIMKY IS
COCTaBJICHHSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn OpraHMYecCKMX BEHIECTB W YpaBHEHUH XUMHYECKUX pEaKIui,
W3rOTaBJIMBaTh MOJEIU MOJEKYJ OPraHUYECKHUX BEIIECTB I WILIIOCTPALMU KX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOI' O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATH MPUHAIJIC)KHOCTh H3yYEHHBIX
OpraHMYEeCKUX BEIIECTB MO0 HX COCTaBy M CTPOEHUID K OINpEeAcIEHHOMY
KJIaccy/Tpynne CoeAuHEHU (yriaeBOAOPOIbI, KHUCIOPOJ U a30TCOAepKaIlne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUA 110
cuctematuieckoii Homenknatype (IUPAC), a Takxke TpHBOIWTH TPUBHAIBHBIC
Ha3BaHUS OTAEIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMWIEH, alleTUJIEH,
STWICHIJIUKONb, TIAUIEpUH, (eHos, (popmalibIerus], aleraablerusl, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCJIO0TA, CTEAPUHOBAs KUCIIOTA, IJIF0K03a,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIIH);

c(OpMHUPOBAHHOCTh YMEHHS OINPEACNATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSAX (OJUHAPHBIC U KPATHBIC);



c(OpMHPOBAaHHOCTh YMCHHS TPUMEHATH TIOJIOKCHUS TEOPUU CTPOCHUS
opranudeckux BemiectB A. M. ByriepoBa aist 00bsCHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHUS MACChI BEIECTB;

c(hOpMHPOBAHHOCTh ~ yYMEHHHA  XapaKTepU30BaTh  COCTAaB, CTPOCHHE,
buznueckre W XUMUYECKHE CBONCTBA TUIUYHBIX TPEICTABUTEICH pPa3TMUHBIX
KJIACCOB OPTaHMYECKUX BEUIECTB (METaH, 3TaH, STWUJICH, IMPOIMJIEH, alleTHUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, GeH30J, METaHOJ], STAaHO], STHJICHIJIUKOJb,
TJIAIIEPUH, (EHOJI, areTalbIerua, MypaBbUHAs M YKCYCHAas KHCIIOTBHI, TJIIOKO3a,
KpaxmaJl, IeJITI003a, aMUHOYKCYCHAsI KUCI0Ta), WILTIOCTPUPOBATH TEHETHICCKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMU COOTBETCTBYIOIIUX XHUMHUYECKHUX PEAKIUHA C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
CeIpbsi  (He(pTh, NPUPOAHBIM Ta3, Yrojib), CHOCOOBI HUX TNEpepadbOTKH U
PAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOPMHPOBAHHOCTh YMEHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJWYECTBA HMCXOIHOTO BEIIECTBA WM IMPOIYKTA
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HUCXOIHBIX
BEIIECTB WM MPOJAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/Iax HAYYHOTO TO3HAHUS, UCIOIb3YEMbIX B XUMUHU TIPH W3YYEHUU BEIIECTB U
XUMHUYECKUX ABJICHUM (HaOto/IeHne, U3MEpEHNE, SKCIIEPUMEHT, MOJIEITUPOBAHHKE),
UCIIONIb30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUS IS TPUHATUAA pEHICHUN B
KOHKPETHBIX KWU3HCHHBIX CHTYaIlUsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMCHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuia MOJIb30BAHUS XUMHUYECKOM
ocyZo W JabopaTOpHBIM OOOpYJIOBaHUEM, a TaKXKe TMpaBuia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHM C WHCTPYKIHUSIMH TIO BBITOJHCHHIO JTA0OPATOPHBIX
XUMHUYECKUX OITBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh W BBIMOJIHATh XHUMUYECKHM
AKCIIEPUMEHT (TIPEBPAICHUS OPTaHUYECKHUX BEIIECTB MPU HATPEBAHUH, ITOTYyUEHUE
STWJIICHA W W3YYCHHE €r0 CBOMCTB, KAYEeCTBCHHBIC PEAKIUHA OPTaHUYECKHUX
BEIIECTB, JCHATypalus O€IKOB MPU HArpeBaHUH, I[BETHBIE peakiMu OEIKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKHA OE30MaCHOCTH TMpU OOpalleHUH C
BEIIECTBAMHU W JA0OPaTOPHBIM OOOPYIOBAHHWEM, TPEACTABIATh PE3YJIbTATHI
XUMHYECKOTO JKCTIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHGOpMAIINIO, TOJIY4aeMyl0 U3 pa3HbIX HUCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiu, IHTepHET U ApYrux);



chopMUPOBAaHHOCTHL ~ YMEHUN  CcOOJIIOJaTh  MpaBWiIa  AKOJOTHMUYECKH
1[eJIeCO00pa3HOro0 TMOBEJAEHUsI B OBITY W TPYAOBOM JEATEIHHOCTH B LEISAX
COXpaHEHUs] CBOETro 3J0pPOBbSi M OKPYXKAIOIIECH MPUPOTHON Cpelbl, OCO3HABATH
OIACHOCTh BO3JICHCTBHUS HA KUBBIE OPTraHU3MBI ONPENETEHHBIX OPTaHUICCKUX
BEIECTB, MOHUMAas cMmbici Tokazatens [IJIK, mosicHsaTe Ha mpumepax crocoObl
YMEHBIIEHUSI M TMPEJOTBPAICHUS WX BPEAHOIO BO3JCUCTBUS HAa OPraHU3M
YeII0BEKa;

JUIs 00YYaIOIIUXCSl ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI: YMEHHE
NPUMCHATh 3HAHHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX ITIO3HAHHUS BEIICCTB U
XUMHYECKUX SIBJICHUH;

JUISL CHENBIX W CIA0OBUIANIMX OOYYAIONUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpains mig 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas W HeopraHudeckas
XUMHUS» OTPaXkaroT:

c(hOpMHUPOBAHHOCTh  MPEACTABIICHUH: O XHMHYECKOH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMUU B TIO3HAHUU SIBJICHUU
npuposibl, B  (GOPMUPOBAHUM MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAaKTUISCKUX 3a1a4
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO W MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUH 3JEMEHT, aToMm, M3oTom, S-, P-, d-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISPHBI OO0BEM,
BAJICHTHOCTD, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIIEHb OKUCJICHHUS, XUMUYECKAsI CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAJJTHYECKasi, BOJOPOHAsS), KpUCTAIUIUUECKas peréTka,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
BJIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM peakii, XUMHUYECKOE€ DPAaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunueckuil 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHECHUSA U MPEBPAICHUS SHEPTUHN
pH XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHUM S3bIK XHUMHH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAHUS NPUUYUHHOCTU U
CUCTEMHOCTH XHMHMUYECKHX SIBJICHHH, (PaKTOJOTHUUECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY M MIPAKTUICCKOM NEATEILHOCTH YETIOBEKA;



c(hOpMUPOBAaHHOCTh YMEHHWH BBIABIISITh XapaKTEpHbIE TPU3HAKU TOHSATHIMA,
YCTaHABJIMBaTh WX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA MPHU
OMMCAaHWU HEOPTAHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(OpMHPOBAHHOCTh YMEHHI HCIOIb30BATh XUMHUYECKYID CUMBOJIMKY [
coctaBieHus (GopMyn BEmIECTB M  YpPaBHEHUM  XUMUYECKUX  pEaKIuH,
cuctematuieckyto HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHMYECKUX BeleCTB (yrapHblil Tra3, YrIEKUCIbIA ra3, aMMHUaK, Tali€Has
U3BECTb, HETAlIEHAs U3BECTh, IUThEBAS COMIA, IUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUH OINpEAENsATh BaJEHTHOCTb U CTENEHb OKUCIICHHUS
XMMHYECKUX DJIEMEHTOB B COCAUMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOU
CBsI3U (KOBaJI€HTHAs, MOHHAsI, METAJUINYECKasi, BOJOPO/IHAS) B COCAUHEHHUSIX, TUI
KPUCTANIMYECKOM PEIIETKM KOHKPETHOrO BellecTBa (aTOMHas, MOJIEKYJspHas,
WOHHAsI, METAJUTMUECKas), XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU YCTaHABJIMBAaTh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENeIEHHOMY Kiaccy/Tpynmne
COEJIMHEHU (MPOCThIE€ BEIIECTBA — METAUIbl U HEMETAJIJIbl, OKCU/Ibl, OCHOBaHUS,
KHUCITIOTHI, aM(OTEPHBIE THIPOKCHUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUYECKOr0 3akoHa [1.
N. MenaeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapakTepu3OBaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX JJeMeHTOB |—4 mepuonoB Ilepuonudeckon CHCTEMBI
XuMHYecKux d3jemMeHToB JI. M. MeHnaeneeBa, MCHOAb3ysS MOHATHA «S-, P-, O-
AIEKTPOHHBIE opouTany, «QHEPreTUYECKue YPOBHU», OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCIMHEHUU
1o nepuoaam u rpynnam [leprnoanueckon cucreMsl XUMUYECKHAX daeMeHToB /. M.
Menaeneena;

chOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILECTBAMU C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATh XMUMHYECKHUE PEAKIUU TI0
pazIMYHBIM NPU3HAKaM (YUCIYy M COCTaBY PEarupyroIUX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS DJIEMEHTOB, 0OPaTUMOCTH
peaKiiM, y4acTHIO KaTajanu3aropa);

c(hOpMHPOBAHHOCTh YMEHMI COCTABJISATh YPaBHEHHUS PEaKIUN pPa3THUHbIX
THUIIOB, TIOJTHBIC M COKPAIIEHHBIC YPABHEHHSI PEaKIIMii HOHHOTO OOMEHa, yUUThIBas
YCJIOBHS, IIPH KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



chOpMUPOBAHHOCThL YMEHHH TPOBOJAUTH PpEaKIUU, IOJATBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHMUECKHUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHMH  pacKpbiBaTh CYIIHOCTb  OKHUCJIUTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OanaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKkIuu OT pa3InYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOT0 PAaBHOBECHSI
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunuun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IIPOIIECCHI,
JEeXKAIUE B OCHOBE MPOMBIIUICHHOTO TOJYYEHUSI CEPHOM KHUCIOThI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTh NPEACTABICHUN 00 OOIIMX HAy4YHBIX MNPHUHIUIAX U
IKOJIOTMUECKHUX ITPoOIeMax XUMHUUYECKOrO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUH TPOBOJIUTH BBIYHCICHHUS C WCIOIH30BAHHEM
MOHSITUSA «MaccoBasi JI0Jisl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIMIX, MACChl BEIIeCTBA UM 00BhEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOro 3(pdeKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUM COOJIOIaTh MPaBHJIA MOJIb30BAHUS XUMUYECKOM
NoCcyZ0oi W JabopaTOPHBIM OOOpPYJIOBaHUEM, a TaKXKe TMpaBuia OOpalieHus ¢
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHHUIO J1AOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBINNOIHATh XUMHYCCKUM
AKCHEPUMEHT (pa3lIoKEHHE MEPOKCUIA BOJOPOJA B MPUCYTCTBUU KaTaau3aTopa,
ONpPEAECICHUE CpEeabl PacTBOPOB BEHIECTB € NOMOUIBI0  YHUBEPCAIBHOTO
WHJUKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKIu,
peakIui MOHHOTO OOMEHa, KaueCTBEHHBIE PeaklMM Ha cyibdaT-, KapOoHAT- H
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3aJad 1Mo
teMaMm «Metamnel» U «Hemeramisl») B COOTBETCTBUM C MpaBWIaMH TEXHUKHU
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U JJaOOpaTOPHBIM 000PY/I0BAHUEM,
NPEACTaBIATh PE3YyIbTaThl XUMHYECKOTO OKCIepUMEHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHGOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);



chopMUPOBAaHHOCTHL ~ YMEHUW  COOJIOJAaTh  MpaBWIa  AKOJOTUYECKH
1eecoo0pa3Horo TMOBEAEHUS B OBITY M TPYAOBOM JEITEIHHOCTH B IEIAX
COXPaHEHHUsI CBOErO 3JI0POBbSI M OKPYXKAKOIIEH MPUPOIHOM CPEIbI, OCO3HABATH
OMACHOCTh BO3/ICHCTBHS HA KUBBIE OPTaHU3MBI ONPEACIEHHBIX BEMIECTB, TOHUMAs
cmbicn mokazarenst [IJIK, mosicHATP Ha mnpuMepax CrnocoObl YMEHBIICHUS U
MPEIOTBPAILIEHUS] UX BPEAHOIO BO3JICUCTBUSA HA OPTaHU3M YEJIOBEKA;

JUIS 00YYaOIIUXCS ¢ OrPaHUYCHHBIMHA BO3MOKHOCTSIMH 3JI0POBBS: YMEHHE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMHUYECKHUX SIBIICHUM;

JUISL  CIICTIBIX M CIHA0OBUIAIIMX OOYYaIOMMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 chcTeMy oOo3HaueHui JI. bpaiinsa mis 3anmucu XUMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosan4yecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB 4 TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypes
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IIpenmet opranndeckoit xumuu. Teopus
1.1 CTPOCHHMSI OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
HWroro no pazneny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbBIE YTIEBOAOPOABI — AJTKAHBI 2
99 HenpenenbHble yrieBogopoIbl: aJIKEHBI, 5 1
aJIKaJUEHbl, ATIKMHbI
2.3 ApoMaTudecKke yrieBoa0pOIbl 2
94 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Htoro no paznery 13
Paznen 3. Kuciaopoacoaepxamue opranndeckue coeJuHeHUs
3.1 Craptel. Denou 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 1
CrnoxHble 3(hupbl
3.3 VrineBomsl 3 2




Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaniue oprannyecKue coeuHeHUs

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3znen 5. BoicokoMosieKyJIspHbIE COeIMHEHUS

5.1 [Inactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u [leproanyeckast cuctemMa XUMHUYECKUX 3
aneMeHTOB [l. 1. Menneneera
12 Crpoenue BemiectBa. MHOTrOOOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PEAKIINH 6 1 1
Htoro mo pazneny 13
Pa3nen 2. Heopranuueckasi Xumust
21 MerTas 6
2.2 Hemerannst 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pa3zgen 3. Xumus 1 ;Ku3HL
3.1 XUMHUS ¥ )KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 2 3




HNOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne undgposbie
/i Tema YPpoka Beero KOHTpOJILHbIe HpaKTuquKne 05pa30BaTe.11bele
padoThbI padoTsI pecypenI
1 IIpenmeT opraHn4ecKoi XuMuH, eé 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopust CTpoeHHSI OPraHUIECKUX
2 coequHenuit A. M. Bytneposa, eé ocHOBHBIE 1
MOJIO’KEHUS
[IpencraBieHue o Ki1accUPUKAITUU
3 opraHnuyeckux BemniectB. Homenkiarypa 1
(cuctemMatnyeckasi) U TPUBHAJIbHBIE Ha3BaHUS
OpraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHUECKHIA Psift
5 Mertan u 3TaH — npocTeime 1
IIPE/ICTaBUTENH aJIKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 OTWIEH U IPONWIEH — MPOCTEUIINE 1
MPE/ICTAaBUTENH aJIKEHOB
3 [TpaxkTrueckas padora Ne 1. «Ilonyuenue 1 1
STUJICHA U U3yYEHUE €r0 CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 MeTmioytaauen-1,3. [omyuenue 1

CHHTETUYECKOI0 KaydyyKa U PE3UHBI




AJIKMHEBL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKUAN psll. ALIETHIEH —
MPOCTEUILNN MPEJICTABUTEIb AJIKUHOB

11 Beruuciienus no ypaBHEHUIO XUMHUECKOM
peakuuu

12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHUYHOCTh
apeHoB

13 ['eneTnueckas CBsi3b YIiIeBOJOPOJIOB,
NPUHAAIEKAIIMX K Pa3IMYHBIM K1accaMm
[IpupoiHbIe HCTOUHUKH YTIIEBOIOPOIOB:

14 IIPUPOJIHBIN ra3 U NOMYTHBIE HEPTSIHBIE Ta3bl,
HePTh U IPOIYKTHI €€ nepepaboTKu
[TpupoiHbIE HCTOUHUKH YTIEBOIOPOIOB:

15 MIPUPOIHBIN a3 U MOMYTHBIC He(DTSIHBIC Ta3kl,
He(Th U POIYKTHI €€ nepepaboTKu

16 KonTponbhas pabora mo pazaeny
«YTIeBOI0POIBI»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJ. BomopoaHas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: STHJICHTIUKOIb 1
TIIULEpUH

19 ®deHou: cTpoeHHEe MOJIEKYIIbI, (pU3ndecKue u
XUMHUYECKHE CBONCTBA, MPUMEHEHUE

20 Anpreruasl: GopManbAeTHI U alleTalbICTHI.
AneToH

21 OaHOOCHOBHEIE MpeieNibHbIE KapOOHOBBIE
KHUCJIOTBI: MypaBbHHAas U YKCyCHas

22 IIpakTueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBD)

23

CTeapI/IHOBaFI " OJICMHOBAas KHCJIOTHI, KaK
npeaACTaBUTCIIN BBICHIUX Kap60HOBBIX KHUCJIOT

24

Mbia KakK COJIM BBICHINX Kap6OHOBLIX
KHCJIOT, UX MOIOLIECC HeﬁCTBHe

25

CrnoxHble 2¢upbl Kak IPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIU3 CIIOKHBIX

3¢pupoB

26

JKupbr: runponus, npuMeHeHHe,
OunoJsioruuecKasi pojb )KHPOB

27

YTneBoasl: COCTaB, KIACCH(PHUKAIINSA.
Baxneliue npeacTaBuTeNN: Ii0K03a,
bpyxTO3a, caxapos3a

28

Kpaxmai u neinirono3a Kak IpupoJHble
MTOJIMMEPBI

29

KonTponbHas pabora no pazaeny
«Kucnopozcoaepxaniye OpraHn4ecKue
coequHeHus»/ Beepoccuiickas mpoBepovHas
pabota

30

OO01mas xapaKTepUCTHKA a30TCOACPKAIINX
OpraHuYecKux coequHeHui / Beepoccuiickast
MpoBepoyHas pabora

31

AMWHBI: METUJIAMHUH W aHHJINH

32

AMUHOKHUCIIOTBI KaK aM(OTEpHBIE
OpraHUYeCKHe COCUHEHUS, UX
ouonorudeckoe 3nadenue. [lentunsl. benku
KaK IPUPOJHBIE BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS




33 OCHOBHBIE TIOHSTHSI XUMHHU 1
BBICOKOMOJICKYIISIPHBIX COCTMHEHUH
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[TnacTmacchl, Kay4yKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoabHble
padoTbI

IIpakTHYeckue
padoTbI

DJIEeKTPOHHBIE
nu@posBbIe
o0pa3oBaTeJibHbIE

pecypchl

XUMHUYECKUH JIEMEHT. ATOM. DIEKTPOHHAS
KOH(Urypauus aToMoB

Ilepunonnueckuii 3akoH u [lepuonnueckas
cUCTEMa XUMUYECKHUX 1eMeHTOB JI. U.
MenneneeBa, X CBSI3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB
XHUMHYECKHUX 3JIEMEHTOB M UX COCTUHEHMH I10
rpynmnaM v nepuojiaMm. 3HaueHue
MEPUOTUUECKOTO 3aKOHA U CUCTEMBI
xumuueckux 3nemeHToB /.M. Menaeneena B
Pa3BUTHHU HAyKU

Crtpoenue BeniecTBa. XuMHUYECKasl CBS3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHuUsl KOBaJIEHTHO
cBs3U. BogopoaHast cBsA3b

BaneHTHOCTB. DIEKTPOOTPULIATEIBLHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJIAPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHHUS

[Tonsatre o nucnepcHbIx cucteMax. cTuHHBIE
Y KOJUIOMJHBIE pacTBOPBL. MaccoBast 10514
BEILIECTBA B pACTBOPE




Knaccudukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX coeMHEHU. [ eneTnueckas
CBSI3b HEOPTAHUYECKHUX BELIECTB, PA3JIMUYHBIX
KJIaCCOB

Knaccudukanus XuMHUUecKUX peakiuii B
HEOPraHWYECKON M OpraHUYECKON XUMUU.
3aKOH COXpaHEHUs MACChl BEIIECTB; 3aKOH
COXpaHEHHUs U NPEBPAILEHUA DHEPTUU IIPU
XUMHUYCCKUX PCAKIUAX

CkopocTts peakiun. O0paTuMble peakiuu.
XUMHUYECKOE paBHOBECHUE

10

[IpakTueckas padora Ne 1. «Bnusuue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakLum»

11

DnexTponuTHyeckas nucconuanys. [lonstre o
BOZIOpOAHOM moka3zarene (PH) pactopa.
Peaknuu nonHoro oomena. ['maponus
OpPraHUYECKHX M HEOPTaHMUYECKUX BEIICCTB

12

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIIH.
[Tonsatue 00 35eKTpOIIN3€E PacIUIaBOB U
pacTBOpPOB COJIEH

13

KonrponbHas pabota no pasaeny
«TeopeTnyeckre OCHOBBI XUMUM»

14

Mertaiubl, ux nojioxenue B [lepuoguyeckoit
CHUCTEME XUMUYECKHX dieMeHTOB J]. U.
MeneneeBa 1 0COOCHHOCTU CTPOCHUS
aToMoB. OO01Me PU3ndecKue cBOMCTBa
METAJUIOB




CrutaBbl METAJIIOB. DJICKTPOXUMUYECKUH Psif

15 HaIpsKEHUN METaJUIOB
XUMHUYECKHE CBONCTBA BaXKHEHIIINX METAJIJIOB

16 (HaTpuil, Kanui, KanblHUi, MaTHUMN,
ATFOMUHHNA) U UX COCIMHCHUM

17 XHWMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COCIUHCHUN

18 XuMHYECKHE CBOMCTBA IIMHKA, JKelIe3a U UX
COCIUHEHUH
[Tpaktrueckas padota Ne 2. "Pemenue

19 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«MeTaiuiei»"
Hemeramnsl, ux nonoxxenue B [lepuoauueckoi

20 CHCTEME XUMHUYECKHUX 3yemMeHToB J[. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
du3nyecKkue CBOMCTBAa HEMETAILIOB.

21 AnnoTponus HEMETaUIoB (Ha IpuMepe
KHCJIOpOJia, cepbl, hocdopa u yriaeposa)

29 XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPBI U UX
COCIUHEHUMN

23 XuMu4eckue cBOMCTBa a3oTa, pochopa u ux
COE€IUHEHNN

24 XUMHUYECKUE CBOMCTBA YIiIepoJia, KpeMHUS U
HUX COeIUHEHUN

95 [IpuMeHeHrE BaXKHENIINX HEMETAIIOB M UX
COE€IUHEHNN

26 O00011eHNe U cUCTEMATU3ALMS 3HAHUHN 110

TteMme «Hemeramney. Beruncnenus mo




YpaBHEHUSM XUMHUYECKHUX PeaKIii u
TEPMOXHUMHYECKUE PACIETHI

[Tpaktuueckas padora Ne 3. «Permenune

27 AKCIEPUMEHTANIbHBIX 33124 110 TEME 1
"Hemeramnsr'"»

28 KonTponbHas padora o Temam «MeTauib» U 1
«HemeTamis

29 Heoprannueckue u opraHu4ecKre KUCIOTHI. 1
Heoprannueckue u opraHndeckrue OCHOBaHHSI
AMdoTepHbIe HEOPraHUYECKUE U

30 OpraHUYecKHe coenHeHus. [ eHeTrnueckas 1
CBSI3b HEOPTAHUYECKUX U OPTaHUUYECKUX
BEIIIECTB
Poiip xuMuM B 00ecieueHUN YKOJIOTMYECKOH,

31 YHEPTETHUECKON U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU MEIUIIMHBI
[IpencraBienust 06 OOIMKUX HAYUHBIX

32 MPUHITUIIAX TPOMBIIIICHHOTO MOJYYSHUS 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB U MaTEPHAIIOB

34 XUMHS U 310pOBBE YETIOBEKA

OBHIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peaAMeTHbIE Pe3yJbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

1

TCOpeTI/I‘IeCKI/IC OCHOBBI OpraHHqCCKOﬁ XNMHH

11

ChopMupoBaHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIISIOIICH
€CTECTBEHHOHAYYHON KapTUHBI MHpPA, pPOJM XHUMHUU B I[IO3HAHUU
SBJICHUWA TIPUPOJLI, B (OPMHPOBAHWHM MBIIUICHUS U KYJIbTYPHI
TUYHOCTH, €€ (YHKIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOW JIJIst
pelieHusT TPAKTUYECKUX 3a7a4 W IKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOIIICHHS K CBOEMY 3JI0POBBIO M IPUPOTHON Cpesie

1.2

Bianenue cucTeMONM XMMHUYECKHMX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIINe MTOHATHUS (Monekyna, BaJICHTHOCTD,
3JIEKTPOOTPHUIIATEIHHOCTh, CTETICHb OKHCICHUS, XHUMHYECKas CBS3b,
MOJIb, MOJIIpPHasE Macca, MOJISIPHBIM OOBEM, YIJICPOJHBIA CKEJNeT,
GyHKIIMOHANBHAS ~ TpYyINIa, paaukai, U30Mepus, U30MEDHI,
TOMOJIOTHUECKHI DS, TOMOJIOTH, VYIJEBOJOPOABI, KHCIOPOA- U
a30TcoJepIKaIie COSIUHECHHs, OMONOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KUPBI, OCIKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJMHEHHUs); TEOPUU M 3aKOHBI (TEOpHs
XMMHUYECKOI0 CTpoeHMsl opranumdeckux Bemiects A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMUH, (DAKTOIOTHYICCKHE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJYYCHHUHM U 0O€30MacCHOM
WCIONB30BAHUM BAXKHEHIIMX HEOPraHWYECKHMX U  OPraHHUYeCKHX

BELIECTB B ObITY M MPAKTUYECKOM eATEIbHOCTH YeI0BEKa

1.3

ChopMHpOBaHHOCT, YMEHMH BBIABIATH XapaKTepHbIE MPHU3HAKU
NOHATHM,  YCTaHaBIMBATB WX  B3aUMOCBS3b,  HCIIOJIB30BATH
COOTBETCTBYIOILIME IIOHATHSA IIPU OINHMCAHUM COCTaBa, CTPOCHUA U

MPEBPAIICHUN OPTraHUYECKUX COCTMHEHUIN

1.4

c(OpMHUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XUMUYECKYIO CHUMBOJIUKY
JUISL COCTABJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaméHHOW) (opMyn OpraHUYecKUX BELIECTB U  YpaBHEHUH
XUMHUYECKHUX PEAKINi, U3TOTaBIUBATH MOJEIN MOJIEKYJ OPraHUYEeCKUX
BEIIECTB ISl WILTIOCTPALUA MX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO

CTpOCHUS




1.5

ChopmupoBaHHOCT, ~ YMEHHMI  YCTaHABIMBATh  MPUHAIJICKHOCTH
M3YYEHHBIX OPTaHUYECKUX BELIECTB MO HUX COCTaBy M CTPOCHHUIO K
ompeAenéHHOMY Kiaccy (Tpymme) coeauHeHui (yriieBOJOpOIbI,
KHCJIOPOJT W a30TCOJEpXkAIINe COEIUHEHUS, BBICOKOMOJIEKYISIPHBIC
COeIMHEHMs), JaBaTh KM  Ha3BaHMs 1O  CUCTEMAaTUYECKOMU

nomenkiarype (IUPAC)

1.5

ChopmupoBaHHOCTE YMEHHUSI OMPEACNATh BUIABI XUMUYECKOW CBS3HM B

OpPraHMYECKHUX COSAUHEHMSIX (OJUHAPHBIE U KPaTHbIE)

1.6

ChopMupOBaHHOCTH ~YMEHHMS TPUMEHSTH: TIOJIOKEHUS  TEOpHHU
CTpOEHHUsI opraHudeckux BemectB A.M. BytnepoBa nnsi oObscHEHHS
3aBUCHMOCTH CBOWCTB BELIECTB OT MX COCTaBa M CTPOEHHUS; 3aKOH

COXPAaHCHUA MacCChl BEIICCTB

YrieBoaopoibl. Kucnoponconep:xamne u a30TCOJIepIKaIlne

OpraHn4€CKUC COCANHCHU. BBICOKOMOJ'ICKy.]'ISIpHI)IC COCIMHCHUA

2.1

CpopMUpPOBAaHHOCT, YMEHHMH TPUBOIAUTH TPUBHAIBHBIC Ha3BaHUS
OTJICNIbHBIX OPTraHMYECKUX BEIIECTB (ITHIICH, IMPOIMJICH, alleTHJICH,
ATWICHTJIMKOJb, TJIMIEPUH, (eHom, GopMalbaerua, areTalbIerul,
MypaBbHHas KHCJIOTA, YKCYCHasi KHCJIOTa, OJICMHOBAasi KHUCJIOTAa,
CTeapuHOBasi KHUCJIOTa, TJII0OKO3a, (GPyKTO3a, Kpaxmai, MeJUTio03a,

TJTHIIVH)

2.2

ChopmupoBaHHOCTh yYMEHHUU XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nyeckne M XUMHYCCKHE CBOWCTBA THUITUYHBIX IPEICTABUTEICH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, ITHUIICH,
MPOMWJICH, ameTuieH, OyramueH-1,3, mertwnOyramueH-1,3, Oensodn,
METAaHOJI, TAHOJ, dTUICHIJINKOIb, TIUIEPHH, (PEHON, ameTanbIeru,
MypaBbUHAs W YKCYCHasl KHCJIOTHI, TJIFOKO3a, Kpaxmall, IeJUII0I03a,

aMUHOYKCYCHasl KHCJIOTa)

2.3

ChopMupOBaHHOCTh YMEHHUSI WILTIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXIy  TUIWYHBIMM  IPEJACTABUTEISIMH  PAa3jIU4HBIX  KJIACCOB
OpPraHNYECKHX BEIIECTB YPAaBHEHHUSAMH COOTBETCTBYIOIIMX XUMUYECKHUX

peakuuii ¢ UCIONIb30BaHUEM CTPYKTYPHBIX hopmyi

2.4

CdopMupoBaHHOCTH YMEHUSs XapaKTEepU30BaTh HMCTOYHHKHU
YTJIEBOJIOPOHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YTOJb), CIOCOOBI MX

nepepaboTKH U MPAKTHYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKH

XUMHUA U )KU3HL. PacuéTrl

3.1

CdopMuUpoBaHHOCTh YMEHHUH BIAJACTh CUCTEMOW 3HAHHI 00 OCHOBHBIX

MCTOAaX HAYUYHOT'O IMO3HAaHUWs, UCIIOJIB3YEMBIX B XUMUH IIPHU U3YYCHHUU




BEIIECTB M XHMHYECKHUX SBJICHUI (Ha6J'II-O,Z[eHI/Ie, N3MCPCHHUC,
OKCIICPUMCHT, MOI[CJ'II/IpOBaHI/IC), HUCIIOJIB30BATh CHUCTCMHBIC
XUMHUYCCKUC 3HAHUA I T[IPUHATUA pCIJ_ICHI/Iﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yMEHHH COONIOATh TIpaBUIa TOJIB30BAHUS
XUMHYECKOH TOCYMOoi U 1ab0opaTOpHBIM OOOPYJOBAaHHEM, a TaKXKe
mpaBmiia oOpalleHus ¢ BEMIECTBAMU B COOTBETCTBUH C MHCTPYKIUSIMU

110 BBIITOJIHCHUIO na60paT0pHHx XUMHNYECCKUX OIIBITOB

3.3

CdhopmupoBaHHOCTH YMEHUH TNIAHUPOBATH U BBINIOJHATH XUMHUYECKUAN
OKCIICPUMCHT (npeBpameHI/m OpraHN4Y€CKHX BCIICCTB IIPHU HArp€BaHUU,
MOJIyYEHHUE ITUIICHA U M3y4YCHHUE ero CBOMCTB, KAYCCTBCHHBIC PEAKIIUU
OpraHn4Y€CKuX BCHIICCTB, ACHATypauusd 0€eJIKOB IIpn Harp€BaHHHU,
[[BETHBIC pPEaKIUH OEJIKOB) B COOTBETCTBUU C TPABWIAMHU TEXHUKHU
0e30MacHOCTH TIpU OOpallleHnd ¢ BEeHIECTBAaMH M J1aO0OpaTOPHBIM
000pyI0BaHUEM; MIPEICTABISATh pe3yNIbTaThI XHUMHAYECKOTO
JKCIEpUMEHTa B (OpME 3alMCH YPAaBHEHHH COOTBETCTBYIOIIUX

peakuuii 1 GopMyIUPOBATH BBIBOJBI HA OCHOBE ATHX PE3YyIbTaTOB

3.4

Cq)OpMI/IpOBaHHOCTB YMCHI/Iﬁ IMPOBOAUTL BBIYHUCJICHUA 110 XUMHUYCCKUM
YpaBHCHUAM (MaCCLI, 06’béMa, KOJINYCCTBAa HMCXOAHOIo BCIICCTBA HIIHN
MNpOAYKTa pCaKIU IO U3BECTHBIM MACCE, O6’béMy, KOJIMYECTBY OAHOI'O

N3 UCXOJHBIX BCHICCTB UJIU ITPOAYKTOB peaKI_II/II/I)

3.5

CdhopMupoBaHHOCTb YMEHHH KPUTHUYECKHU aHAJIU3UPOBATh
XUMHAYECKYI0 HH(GOpMAIHMIO, TONIYy4aeMyl0 M3 pPa3HBIX HCTOYHHKOB

(cpenctBa maccoBoit nH(opMaruu, ceTb IHTEpHET U Ipyrue)

3.6

ChopmupoBaHHOCT, yMEHUW COOJIOAATh MpaBWJIa HKOJIOTHYECKH
11eJ1ecO00pa3HOro TMOBEIEHUs! B OBITY M TPYJOBOM JAEATEIbHOCTH B
LEIAX COXPAaHEHUS CBOETO 3I0pOBbi U OKPYXKAOWEH IPUPOAHOU
Cpellbl, OCO3HaBaTh OMNACHOCTh BO3JIEHCTBHS HA JKUBbIE OpPraHU3MBI
OTpeAeNIEHHBIX OPraHWYEeCKUX BELIECTB, IOHMMas CMBICI MOKa3aTess
I[MAK (mpenenpbHO AOMYCTUMOM  KOHIIEHTpAIlMH), TOSICHATH Ha
npuMepax crnocoObl YMEHBIICHUS W MPEJOTBPAILEHUS UX BPEIHOTO

BOSI[GP'ICTBPIH Ha OpraHu3M 4€JIOBCKa

11 KJIACC

Kon
NpoBepPsIeMOro

IIpoBepsiembie npeAMeTHBIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOIl MPOrpaMMbI CpeHero 001ero 00pa3oBaHus




pe3yJibTaTra

1

TCOpCTI/I‘-ICCKI/Ie OCHOBbI XUMHUU

1.1

Brnanenne cucremMoil XMMHYECKMX 3HAHUM, KOTOpas BKIIFOYACT:
OCHOBOTIOJIATAIOIIME  TOHATHS  (XUMHUYECKHUH  DJIEMEHT,  aToOM,
SIICKTPOHHAst 000JI0YKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIIH ATOMOB,
WOH, MOJIEKYJa, BAJIEHTHOCTb, OJJIEKTPOOTPUIIATEIBHOCTh, CTENEHb
OKHCJICHUSI, XMMHUYECKasl CBA3b, MOJb, MOJIIpHas Macca, MOJISIPHBIN
00BEM, KpUCTAUTMYECKass pemérka, THUIbl XUMHUYECKUX peaKlIui
(OKHCITUTEIIBHO-BOCCTAHOBUTEIBHBIC, JK30- M DHIOTEPMHUUYECKHUE,
pEaKIMu HMOHHOTO OOMEHA), PacTBOP, SJEKTPOJUTHI, HEIJICKTPOJIUTHI,
ANEKTPOJUTUYECKAs  JUCCOLMALMSA, OKHUCIHUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKOM PEAKIUU, XUMUUYECKOE PABHOBECUE); TEOPUHU U
3aKOHBI (TEOpHUsl SIEKTPOIUTHYECKON nucconuaimu, llepuonnueckuit
3akoH [I.J. MeHnneneeBa, 3aKOH COXPAaHEHHSI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3BIK XUMUH, (DAKTOJIOTUIECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, TMOJy4eHHH U OE30IacHOM WCIOJNB30BAHUH BaXKHEUIIHX
HEOPraHMYECKUX BEHIECTB B OBITY W NPAKTUYCCKON JIEATEILHOCTH

YCJI0OBCKa

1.2

ChopMupoBaHHOCTh yMEHHWIl BBISBIATH XapakTepHbIE TNPHU3HAKK U
B3aUMOCBS3b M3YYEHHBIX IIOHATHHA, NPUMEHATH COOTBETCTBYIOIIME
MOHATUS IIPU OINHCAHWM CTPOEHUS U CBOMCTB HEOPraHWYECKHUX
BEIIECTB M MX IPEBPAIICHUM; BBIABIATH B3aHUMOCBI3b XUMHUYECKHX
3HaHUU c MOHATUAMHU u [IPEACTABICHUAMU IpYrux

CCTCCTBCHHOHAYYHBIX IIPCIAMCTOB

1.3

BJ'Ia,I[eHI/Ie OCHOBHBIMU MCTOJaMH HAYYHOI'O IIO3HAHHA BCHICCTB U
XUMHYSCKHX  SBJICHUM (Ha6J'IIOI[€HI/Ie, HU3MCPCHHUEC, OKCIICPUMCHT,

MOJIETUPOBAHUE)

1.4

CdopmMupoBaHHOCTh yMEHUN OMNpPEAENATh BaJCHTHOCTh M CTENEHb
OKUCJICHUS XHUMHUYECKUX JJIEMEHTOB B COCIUHEHMSIX PAa3JIUUYHOIO
cocTaBa, BHUJ  XMMHUYECKOW  CBA3M  (KOBAJIGHTHAasl,  WOHHAsi,
MeTaJuIM4ecKasi, BOJOPOJHAsA) B COCIMHEHUSIX, TUIl KPUCTAIUIMYECKOU
pPEHIETKA KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJIEKYJsipHasi, MOHHasi,

METaJTUYECKas )

1.5

ChopMupoBaHHOCTh YMEHUH OMpEAENATh XapaKTep Cpeabl B BOJIHBIX

pacTBOpax HEOPraHUYECKUX COCAUHECHUI

1.6

ChopMupoBaHHOCTH ~ YMEHHS  KJIACCU(HUIMPOBATH  XUMHUYECKHE
peakuuy Mo pa3jInyHbIM MPU3HAKaM (YUCIYy U COCTaBY pearupyrommx

BEIICCTB, TEINIOBOMY J(P(PEKTy peakiuu, H3MEHEHUIO CTeneHen




OKHCJICHHUA 9JICMCHTOB, O6paTI/IMOCTI/I pCaKknuy, y4aCTuro

KaTajau3aTopa)

1.7

ChopMupoBaHHOCTb ~YMEHHMH COCTaBISATb YpPaBHEHUsS  peakuuit
pPa3NUYHBIX THUIIOB, TOJIHbIE M COKpAIIEHHBIE YpaBHEHHs peakuui
MOHHOTO OOMEHA, YUUTHIBAsL YCIOBHSL, IPU KOTOPBIX ATU PEAKIIMHU UIYT

JO0 KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUH MPOBOIUTH PEAKIIMH, MOATBEPIKIAIONINE
KaueCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKUX  BELIECTB,
pacrno3HaBaTh OIBITHBIM ITYTEM HOHBI, HNPUCYTCTBYIOIINE B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CdopMUpOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHCIHUTEIBHO-
BOCCTAaHOBUTEIBHBIX peaxkuuii MOCPEICTBOM COCTaBJICHUS

AIIEKTPOHHOIO OajlaHCca 3TUX peakuuit

1.10

ChopMHUpPOBAaHHOCT, YMEHHH OOBACHITH 3aBHCHUMOCTh CKOPOCTH

XUMHUUYECKON pEeaKIK OT pa3Iu4HbIX (DaKTOPOB

1.11

CdopmupoBaHHOCTh YMEHUH  OOBACHATH  XapaKTep CMEILIEHUs
XUMHYECKOI'0 PaBHOBECHS B 3aBUCUMOCTH OT BHEUIHETO BO3JIEHCTBUS

(mpunnun Jle [latenbe)

O6I.I.Ia$I N HCOPraHN4YCCKasl XUMHA

2.1

CdopmMupoBaHHOCTE yYMEHUH pacKpbeIBaTh CMBICT [leprommyeckoro
3aKOHa J.N. Menneneena u JEMOHCTPHUPOBATH €ro

CHUCTEMAaTH3UPYIOIIYI0,  OOBACHUTEIbHYIO U  NPOTHOCTUYECKYIO

byHKIIUN

2.2

ChopMHpOBAaHHOCTh YMEHUN XapaKTePU30BaTh FJIECKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dJieMeHTOB 1-4 mepuonoB Ilepuoandeckoit
cucTeMbl xuMmMudeckux odnemeHToB JI.M. MenaeneeBa, HCMoOIb3ys
MOHATHS  «S-, P-, O-3JIEKTPOHHBIE OpPOHUTAIM», «IHEPreTHUECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XUMHUYCCKHUX JJICMCHTOB U UX COG,Z[I/IHCHI/Iﬁ 110 HepnonaM nu prHHaM

[lepuoanueckoit cucremsl xumMuueckux 3aeMeHToB .M. Menaeneesa

2.3

CdopMupoBaHHOCTh yYMEHUN XapaKTEepH30BaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHMUECKHUX BEIECTB PA3UYHBIX KIACCOB,
MOJATBEPXKIATh  CYIIECTBOBAHWUE  TI'E€HETHYECKOW  CBSI3M  MEXKIY
HEOPraHWYECKUMH  BEHIECTBAMH  C  [OMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

24

ChopMupoBaHHOCT ~ YMEHHMH  YCTAHaBIMBATh  MPUHAIE)KHOCTH

HEOpPraHMYECKUX BELIECTB IO MX COCTaBY K ONpEACIEHHOMY KJaccy




(rpynne) COCIUHEHUH (HpOCTHe BCIICCTBA — MCTAJIJIbl 1 HEMCTAJLJIbI,

OKCHJbI, OCHOBAaHUS, KUCJIOTHI, aM(I)OTepHBIe TUAPOKCUBI, COJ'II/I)

2.5

ChopMupoBaHHOCTb YMEHUI HCIOIB30BaTh XMMHUYECKYIO CHMBOJIUKY
JUIs  cocTaBleHUs (OpMyJa BEIIECTB M YpPaBHEHUH XMMHMYECKHX
peakiuii, cucrematnueckyro HomeHkiatypy (IUPAC) u TpuBnanbHble
Ha3BaHUS OTIENBHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas HW3BECTb, HETall€Hash W3BECTb,

MUTHEBAsI COJIA, TUPUT U JIPYTHUE)

2.6

CdopmMupoBaHHOCTh yYMEHUN XapaKTEepH30BaTh (OMHCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB PAa3IMYHBIX KIIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHME  TE€HETHYECKOM  CBSI3M  MEXIY
HEOPTaHUYECKUMHU BEIIIECTBAMHU C  TIOMOIIbBIO ypaBHEHUH

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

ChopMHUPOBAaHHOCTh YMEHHH TJIAHUPOBATH W BBITIOJHATH XUMHUYECKHUI
HKCIEPUMEHT (pa3jio’KeHUEe TEepPOKCHAA BOAOPOJAa B MPUCYTCTBUHU
KaTaJIn3aTopa, ONpPENEJICHUE Cpeabl pacCTBOPOB BEUIECTB € IOMOIIBIO
YHUBEPCAJIBLHOTO HWHAMKATOpA, BIUSHUE pPa3IUYHbIX (AKTOPOB Ha
CKOPOCTh XMMHMYECKOM peaKIMH, peaklud HOHHOTO OOMEHa,
KaueCTBEHHbBIC PEAKIIUU Ha CylbdaT-, KapOOHAT- U XJIOPHUI-aHHUOHBI, Ha
KaTHOH aMMOHMSI, PELIEHHWE SKCIEPUMEHTAIBHBIX 3aJad [0 TeMaM
«Metamnsl» u «HemeTael») B COOTBETCTBUU C MPAaBUIAMU TEXHUKH
0e30MacHOCTH TpH OOpalleHUH C BEIIECTBAMU W JaOOPATOPHBIM
o0opynoBaHuEeM; MIPEACTABISATh pe3yNbTATHI XUMUYECKOT0
JKCIIEpUMEHTa B (QopMe 3amucH YpaBHEHHH COOTBETCTBYIOIIUX

peakiuii ¥ GopMyTUPOBATEH BBIBOIBI HA OCHOBE ITHX PE3yIhTaTOB

2.8

CdopMupoBaHHOCTE YMEHHH COOJIOAATh TMpaBWiIa TOJH30BAHUS
XUMHUYECKOW TIOCyol W 1abopaTOpHBIM O0OpYIOBaHUEM, a TaKKe
npaBuiia oOpalieHusl ¢ BEIIECTBAMH B COOTBETCTBUM C MHCTPYKLIHUSIMHU

110 BBIITOJIHEHHUTIO J'Ia60paTOpHI>IX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMHUpOBaHHOCTH YMEHHI XapaKTepU30BaATh XUMHYECKHE
MIPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBIIUICHHOTO MOJYYEHHsI CEpHOI
KHUCJIOTBI, aMMHaKa, a Takke c(OpMHUPOBAHHOCTH IpeE/CTaBICHUI 00
o0LMX HAy4yHBIX MOPHUHLUNAX M  DKOJOTMYECKUX Ipoliemax

XUMHYCCKOT'O IIPOU3BOJACTBA

3.1

XUMUA U KU3HL. PacuéTrl

ChopMHUpPOBAHHOCTh MPEICTABICHUNA O XUMHUYECKOW COCTABIISIIOIICH

eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, POJIHM XUMHU B TIIO3HAHUH




SBJICHUA MpUPOABl, B (OPMHUPOBAHUU MBIIUICHUS U KYJIBTYpHI
JUYHOCTH, €€ (YHKUMOHAJIbHONH TI'PaMOTHOCTH, HEOOXOAMMOM i
pelIeHus] MPAKTUYECKUX 3a7ad U IKOJOTMYECKH OOOCHOBAHHOI'O

OTHOIICHHS K CBOEMY 3/I0POBBIO M ITPUPOTHON Cpesie

3.2

CdhopmupoBaHHOCTB yYMEHUHI KpPUTHYECKHU aHaJIU3UPOBATh
XUMHUUYECKYI0 HH(POpMAIUIO, MOIYYaeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBO KOMMYHUKAIMH, ceTh IHTEpHET U qpyrue)

3.3

CdopMupoBaHHOCTh YMEHHI COOJIFO/IaTh TIPaBHIA DKOJIOTHUYECKU
1eeco00pa3HOro TOBENCHUS B OBITY M TPYAOBOH ACSITENHHOCTH B
[EISIX COXPAaHEHHUS CBOETO 3/I0POBbS M OKPYXAIOMIEH MPHPOIHOM

cpeabl

3.4

Oco3HaBaThb OIIaCHOCTH BO3HCﬁCTBHH Ha  JXUBBIC OpraHHU3MbI
OHpe,HeJ'IéHHBIX BCHICCTB, ITIOHMMas CMBICJI IIOKAa3aTCJIA HI[K, IIOACHATH
Ha IMpuMepax CITOCOOBI YMCHBIICHUSA U MPEAOTBPAIICHNUA UX BPCIAHOI'O

BO3JICHCTBHUA Ha OpTraHu3M 4YC€JIOBCKa

3.5

ChopMUpOBAaHHOCTH ~ YMEHHMH  TPOBOJIUTH  BBIYHUCICHUS  C
UCTIOJIb30BAHUEM TOHSTHS «MaccoBasi JOJISl BEIIECTBA B PAacTBOPEY,
O00BEMHBIX OTHOIICHUH Ta30B MPH XUMHUECKUX PEAKIHUSIX, MAaCChl
BEILECTBAa WJIM 00BEMA Ta30B 1O M3BECTHOMY KOJIMYECTBY BEIICCTBA,
Macce WiH 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEAKLUH BEIICCTB,
TEII0BOTO 3(dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHHSI MaCChI

BCIICCTB, IMPEBPALLICHUA U COXPAHCHHUA SHCPIruu




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

1

TeopeTnueckrne OCHOBBI OPTraHUYECKOU XUMHUH

11

HpenMeT OpFaHHqCCKOﬁ XUMHH: €€ BO3HUKHOBCHHC, PA3BUTHC U 3HAYCHUC B
MOJIYYCHHU HOBBIX BCIICCTB U MATCPHAJIOB. Teopml CTPOCHUSA OPraHUYCCKUX

coenuHenuit A.M. bytiepoBa, €€ 0CHOBHBIE MOT0KEHUS

1.2

CtpykTypHBle (QOPMYJIBI OpPraHMYECKUX BEMIECTB. [ OMOJIOTHS, H30MEpUS.
XuMHUUYECKasl CBA3b B OPraHUYECKHX COCIUHEHUAX — OJMHAPHBIE U KpaTHbIC

cBs3u. [IpencraBienue o KacCU(pUKAIMA OPTaHUIECKUX BEIIECTB

1.3

Homenknatypa opraHnyeckux COEAMHEHHM (CHCTeMaThyecKasl)) U TPUBUAIbHBIC

Ha3BaHUS Ba)KHEUIIINX HpeI[CTaBI/ITeJICf/'I KJIACCOB OPraHNYCCKUX BCUICCTB

YrieBoaopoibl

2.1

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHH psiZl. MeTaH U 3TaH — pocTeine
NPEJCTABUTEIN QAJIKAHOB: (U3UYECKHE M XUMHUECKHE CBOWCTBA (peaKiuu

3aMCIICHUSA U FOpeHI/Iﬂ), HaxXO0XACHUEC B TPpUPOAC, IMOTYUCHUEC U MIPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHE, FOMOJOTMYECKMH pAx. DTWUIEH U NPONWIEH —
NPOCTEUIINE TPEACTABUTEIN AJIKEHOB: (U3MYECKHE M XHMHUYECKHE CBOWCTBA
(peakuuyu THAPUPOBAHUS, TAJOTEHUPOBAHUS, TUAPATALMH, OKHUCIEHUS U

HOJ'II/IMCpI/ISaHI/II/I), IMOJIYYCHHUEC U IIPUMCHCHHUEC

2.3

Anxamuensl: Oyrtamuen-1,3 u wmetwnOyraaueH-1,3: cTpoeHHe, BakKHEHIIHE
XUMHUYECKHE CBOWCTBA (peakuus nojuMepusanun). [logydyeHne CHHTETHYECKOTO

KaydyKa U pe3UHbI

2.4

AJNKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYCCKUNA Psil. AICTHIICH —
MPOCTEUININN TIPEACTABUTEIh QJIKHHOB: COCTaB, CTpOeHWE, (U3HUYECKUE |
XUMHUYECKHE CBOMCTBA (pEaKIMU THAPUPOBAHUS, TAIOTCHUPOBAHUS, THIpATAIUH,

FOpeHI/IH), MOJIYYCHUC U IPUMCHCHUC

2.5

Apenbl. beHson: coctaB, cTpoeHHe, (U3NYECKHME U XMMHUYECKHE CBOICTBa
(peakiuu raJoreHupoBaHMs U HUTPOBAHMS), HOJIy4eHUE U puMeHeHue. Tomyour:
COCTaB, CTpOeHHe, (u3MYecKHe U XMMHUYECKHe CBOiicTBa  (peakuuu
rajJloOTeHUPOBAaHUS M HUTPOBaHMA), TOJIyYe€HHE M IHpHUMEHEHHe. TOKCHYHOCTbH
apeHOB. ['eHeTnmyeckas CBsA3b MEXAY YIJIEBOAOPOAAMH, MPHUHAICKALIMMHU K

Ppa3jIniHbIM KJIaCCaM

2.6

[IpupoHbie UCTOUHUKH YTIIeBOAOPOA0B. [IprpoaHblil ra3 u nonyTHele HEPTIHBIE




ra3sl. Heg1p u e€ npoucxoxnenue. CrnocoObl nepepabOTKu HEPTH: MEPErOHKa,
KPEKUHI (TepMHUYECKUH, KaranuTudeckuit), muponus. IlponykTsl nepepaboTku
He(pTH, UX NMPUMEHEHUE B MPOMBIIUICHHOCTH M B ObITY. KameHHBI yroiab u

MMPOAYKTHI €0 nepepa60TKH

Kucnoponconepxaiiue opraHndeckue CoeAMHEHUS

3.1

[IpenensHble OHOATOMHBIE CIUPTHI. METaHO U 3TAHOJ: CTPOCHHUE, (PU3UUECKHe
U XMMHYECKME  CBOWCTBa  (peakUMM C  aKTUBHBIMH  METaJUIaMH,
raJIOTeHOBOJIOPOAAMH, TOpPEHHUE), INpPUMEHEHHE. BoaoponaHble CBSI3M MeEXIy
MOJIEKYJIaMH CIIUPTOB. J[elicTBHE METaHOJa M 3TAaHOJIA HA OPraHU3M 4YeJIOBEKa.
MHOroaToMHBIE CITUPTHL. DTUICHIJIMKOIb U TIUIEPUH: CTPOCHUE, (PU3NIECKHE U
XUMHUYECKHE CBOICTBa (B3aMMOJEICTBHE €O  IIEJIOYHBIMH  METAJUIaMU,
KauecTBEHHasl peaklus Ha MHOIO0aTOMHbIE cNUPTHI). JleficTBHE Ha OpraHu3M

YCJI0BCKa. HpI/IMeHeHI/IG rIMIOCprUHA U OTUJIICHI JIMKOJIA

3.2

@deHol:  CTpOCHUE MOJEKYNbl, (U3UYECKHUEe ¢ XHUMHUYECKHE CBOMCTBA.

Toxcuunocts penona. [Ipumenenue penomna

3.3

3.4

Anbaeruapl U KeToHbl. PopManblIerus, aleTaibIerua: CTpoeHue, Gusndeckue u
XUMHUYECKHE CBONCTBA (peaklUu OKHUCICHHS U BOCCTAHOBJICHMSI, KaUeCTBEHHbBIC

peakuun), MojiyueHue U NpuMeHeHHe

OnHOOCHOBHBIE TpeAeTbHble KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U YKCyCHast
KHUCJIOTBI: CTPOCHHE, (PU3HMUECKHE U XUMUUECKHE CBOMCTBA (CBOWMCTBA, OOIIHE NI
Kjlacca KHUCJIOT, peakiuss JSTepuuKanuu), IOJyueHHe U IPUMEHEHHUE.
CreapuHoBasi M OJEMHOBAsl KUCJIOTHl KaK MPEJCTABUTENIM BBICIINX KapOOHOBBIX

KHUCIOT. MBlTa KaK COJIM BBICIITNX Kap60HOBBIX KHCJIOT, UX MOIOIICC HeﬁCTBHe

3.5

Crnoxxuble 3GUpHl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ MIPOIN3 CIIOKHBIX
a¢upoB. Kupsl. ['maponus xupos. Ilpumenenue xupoB. buonmorndeckas poib

KHPOB

3.6

VYraeBobl: cOCTaB, KIacCU(UKALUS YIIeBOAOB (MOHO-, M- M MOJUCAXAPUIBI).
['moko3a — mpocTeWIMi MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS MOJICKYIIBL,
(bu3nUecKre U XUMHUYECKUE CBOIMCTBA (B3aumoeiicTue ¢ ruapokcuaom meau(ll),
OKHCJICHUE aMMHUA4YHbIM pacTBopoM okcuaa cepebpa(l), BoccTaHoBieHHE,
OpOXKeHHE TIIIOKO3bl), HAaXOXJEHHE B MpPHUPOJE, NMPUMEHEHHUE, OuoIorudeckas
posb. dorocuHTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxmMan u Hesmiono3a Kak
IpUposiHble moiauMepbl. CTpoeHHE Kpaxmayna M LeUlojo3bl. Pusznueckue u

XUMHUYECKHE CBOMCTBA KpaxMaia (THIpOJIn3, KAUeCTBEHHAs PeaKkius ¢ HOAOM)

A30Tcozlep>1<aume OpraHN4YCCKUC COCAUHCHUA

4.1

AMMHOKHCIIOTHl KaK amM{(OTEpHbIe OpraHuYecKue coeAuHeHus. Pusnueckue u

XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuMepe riauiuHa). buonornueckoe




3HaYE€HUE aMHHOKHUCIOT. IlenTtuabl

4.2

benkn kak mnpUpPOIHBIE BBICOKOMOJIEKYNApHbIE coeauHeHus. IlepBuuHas,
BTOPUYHAs W TPETUYHAs CTPYKTypa OelkoB. XUMHUECKUE CBOMCTBAa OEJIKOB:

ruapojim3, AeHaTypaluusa, KAUCCTBCHHBIC pCAaKIIUU HA Oenku

BBICOKOMOJIEKYIIApHBIE COETMHEHUS

5.1

OCHOBHBIE IIOHSATHSA XHMHHU BBICOKOMOIJICKYJISAPHBIX COCI[I/IHCHI/Iﬁi MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHL MTOJIMMEPpHU3AlIUN, CPECAHASA MOJICKYJIApHAast
macca. OCHOBHEIC MCTOABI CHUHTE3a BbICOKOMOJICKYIISIPHBIX COCOUHEHUN —

noJimMepu3anua U NOJIMKOHICHCALIA

5.2

BKCHCpI/IMCHTaHBHHC MCTOAbI H3YUYCHHUA BCHICCTB ©U HUX npeBpameHI/HTI:
O3HAaKOMJICHUE C 06p33HaMI/I MNPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC,

Kay4yKoB. [lomyueHue cCMHTETHYEeCKOro KaydyKa U Pe3UHBI

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSN

TeOpeTI/I‘IeCKI/IC OCHOBbI XUMHNHU

11

XuMudeckuit s1aemMeHT. AToMm. SIpo aToma, M30TOMBI. DIEKTPOHHAS 00O0JOUKA.
DHepreTHYecKre yPOBHU, MOAYPOBHH. ATOMHBIE OpOUTaH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pachpeieieHus dJEKTPOHOB MO0 OpOUTANSIM B aTOMax JJIEMEHTOB

MEPBBIX YETHIPEX MEPHOO0B. DIEKTPOHHAS KOH(PUTYpAIHs aTOMOB

1.2

Ilepnonnueckuii 3akoH u Ilepuognueckas cucrema XUMHUYECKUX d1eMeHTOB 1. 1.
MenneneeBa. CBs3p nepuoauyeckoro 3akoHa u Ilepumonnmyeckoil cucTeMbl
xumudeckux iemMeHToB [[.M. MenneneeBa ¢ COBpEMEHHON TEOPHUEH CTPOCHMS
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHHUS CBOWCTB XHMMHMYECKHUX DJJEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CJIOXHBIX BELIECTB IO TpylnaM U MepHOIaM.

3HaueHue NEPpUOANICCKOr0 3aKOHA B Pa3BUTHHU HAYKH

1.3

Ctpoenne BemiecTBa. XHUMHYECKass CBSI3b. BHIbl XMMHYECKOW CBA3U
(koBajieHTHAsT HEMOJISIpHAs W TOJspHas, HWOHHAs, MeTauideckas). HoHsbI:
KaTHOHBI 1 aHHMOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLIENITOPHBIH). BogopoaHas cBs3b

14

BanenTHOCTh. DneKTpoOTpULIATENBLHOCTE. CTENEHb OKUCIEHUS

1.5

BemecTBa MOJNIEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
cocTaBa BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTH CBOMCTBA
BELIECTB OT THUMNAa Kpuctamnuueckod pemérku. [loHsTHe 0 AMCIEPCHBIX

cucreMax. McTuHHBIE U KOJUIOWAHBIE PpaCTBOPLI. MaccoBas J0JIs1 BEUIECTBA B




pacTBope

1.6

KHaCCI/I(bI/IKaLII/IH HCOPraHU4YCCKUX COCJIMHCHMUI. HOMCHKJ'IaTypa HCOPTaHNYCCKUX

BCIICCTB

1.7

XuMuueckas peaKknuys. Knaccmbnxaum{ XUMHNYCCKUX peaKI_II/Iﬁ B
HeOpraHquCKOﬁ u OpF&HH‘lCCKOﬁ XMMHH. 3aKOH COXPAHCHUSA MACCHI BCUICCTB,

3aKOH COXpaHCHUA U TPCBpAlICHUS SHCPIUH IMMPHU XUMHYCCKUX PCAKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3In4YHbIX (PaKTOPOB

1.9

O6paTI/IMLIC pCaKmuu. XHUMHYECKOE PaBHOBCCHC. CDaKTOpLI, BIUAKOIIHMEC Ha

COCTOsIHME XUMUYeCcKoro pasHosecus. [Ipunuun Jle [larense

1.10

Onextponutnyeckas auccouuanys. CuiabHble M ciabble snekTpoiutel. Cpena
BOJIHBIX PaCTBOPOB BEILECTB: KUCJIAsA, HEUTpallbHasi, 1iejo4Has. Peakiy HOHHOTo

oOMeHa

1.11

OKHCIUTEIIEHO-BOCCTAHOBUTCILHBIC peaKkumun

Heoprannueckas xumus

2.1

Hemetamnel. TlonoskeHne HEMeETalJIOB B HepHO,Z[I/I‘ICCKOﬁ CHUCTCMC XHMMHUYCCKHX
3JICMCHTOB Z[I/I MCHI[CJ'IGCB& U 0COOEHHOCTH CTPpOCHHUA aTOMOB. dusnueckue

CBOMCTBA HEMETAJIJIOB. AJ'IJ'IOTpOHI/IFI HEMCTAJIJIOB (Ha npumMepe Kucjiopoaa, CEphbl,

docdopa u yraepoaa)

2.2

XUMHYECKHE CBOICTBa Ba)KHEUIIMX HEMETA/IOB (TaJOreHoB, Cepbl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U WX  COCNUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKALIUX ~ KUCJIOT, BOJAOPOJHBIX coeauHeHui). Ilpumenenue

BOKHEUIIINX HEMETAIJIOB U UX COENUHEHUHN

2.3

Meramnsl. Ilonmoxenue wmeramioB B Ilepuoauyeckoil cuUCTEME XUMUYECKHUX
anemeHToB /(.M. MenneneeBa. OCOOEHHOCTH CTPOCHUS IIEKTPOHHBIX 000JI0YEK
aToMOB MeTayioB. O0mMe guznueckue cBoricTBa MeTaioB. CrutaBbl METAJIOB.

DNEKTPOXUMHUUECKHUN Psi/i HAIPSHDKEHUH METaIIJIOB

2.4

XUMHUYECKHE CBOWCTBA BAXHEUIIMX METAUIOB (HATpUM, Kaiaui, KaJblUM,
MarHui, aJlOMUHUH, ITUHK, XpOM, JKeNe30, MeIb) U WX coeauHeHun. OOmme

CHocoObI OJTYy4YeHHs MeTasuIoB. [I[puMeHeHne MeTauioB B OBITY U TEXHUKE

2.5

I'emetnueckas CBI3b HCOPTaHNYCCKUX BCIICCTB, NPHUHAIJICKANIUX K PA3IUMYHBIM

Kj1accaM

XUMHS U )KU3Hb

3.1

Poib xuMuu B 0OOECNEYCHHH 3KOJOTHYECKOW, JHEPreTUYCCKOW W ITHIIEBOU
0€30MacHOCTH, Pa3BUTUU METUIMHBL. [IOHSATHE O HAay4YHBIX METOJax MO3HAHUS

BEHICCTB U XUMHUYCCKUX peaKHI/Iﬁ

3.2

Hpe,I[CTaBJ'ICHI/IH 00 O6H_[I/IX HAYYHBIX HNPHUHOUIIAX MPOMBIINIJICHHOTO IMOJYYCHUSA




Ba)XKHEUIIIMX BEIIECTB. YeI0BEK B MHPE BCUICCTB U MATCPUAJIOB: BaKHEHIIIHE
CTPOUTCIIBHBIC MAaTCpUualibl, KOHCTPYKHOHWOHHBIC MATCPpHUAJIbI, KpaCKH, CTCKIIO,
KEepaMHKa, MaTCpuajibl A 3JICKTPOHUKHW, HAHOMATCPHUAJIbI, OPraHUYCCKUC U

MUHepalbHble yI00peHus

3.3

XuMHUsT W 3]I0pOBbE UEJIOBEKAa: IMpaBUia HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia 6€30MaCHOTO UCIIOIb30BAHUS MPENapaToOB OBITOBOM XUMHH

B [IOBCETHEBHOU KU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus. 10 knacc. ['a6puensn O.C., OctpoymoB WU.I'., Cnagkos C.A.
AxuunonepHoe obuiectBo «M3narensctBo «IIpocBemnieHue»
» Xumus. 11 xkmacc. ['abpuensa O.C., Ocrpoymo W.I'., Cnagkos C.A.

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI 1JIsA YUUTEJIA

INabpuensn O. C. Meroaudeckoe mocodue i yIuTeNns K 3aBepIIEHHON
npenMetrHol uHuK yaeoHukoB O. C. ['abpuensHa u np. «Xumus. 10 kmaccy,
«Xumus. 11 xkmace» / O. C. I'abpuensia, U. I'. Octpoymos, C. A. CnaakoB. — M.

: [Ipoceemenne, 2020.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

http://www.alhimik.ru/

http://college.ru/himiya/

http://him.1september.ru

http://chemistry.narod.ru

http://him-school.ru
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