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HNOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XuUMHM Ha YpPOBHE CpeAaHero oomero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pPe3yJibTaTaM OCBOCHMS
dbenepanbHON 00pa30BaTEIbHOM IIPOrpaMMBl CPEIHETO OO0Iero 00pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeaepadbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yu€rom KoHuennuu npenojiaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusx Poccuiickoi
®denepanuu, peaM3yIONIUX OCHOBHbIE 0Opa3oBaTelbHbIE NPOTrpaMMbl, U
OCHOBHBIX TonokeHnil «Ctparerun pa3BuTusi BocnuTaHus B Poccuiickoit
®deneparuun Ha nepuoa a0 2025 roma» (Pacmopstkenue IlpaBurensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO/J0OB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIpPENeSICHUIO
oOmielt crpareruy 00y4deHus, BOCITUTAHUS M PA3BUTHS O0YUYaAIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusa» s 10—11 xnaccoB Ha 0a30BOM ypOBHE COCTaBUIIN
koHuentyanbHubie nonoxenuss ®I'OC COO o B3auMO0OOYCIOBIEHHOCTH LIEJEH,
Collep KaHMsl, pPe3yNbTaTOB OOy4deHUss W TpeOOBaHUM K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE o0Opa3oBaHue, MoJIy4yaeMoe BBIITYCKHUKAMU
o011e00pa3oBaTeNbHON  OpraHU3alMK, SBISETCS HEOTHEMJIEMOW YacThlo HX
oOpazoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX I[EHHOCTEH, MPHUCYITUX
LEJIOCTHOM CHCTEME XUMHUYECKOro O00pa3oBaHUs. OTU ILEHHOCTU KAacaroTcs
MO3HAHUS 3aKOHOB MPUPO/IbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYIbTYpPbl
YelioBeKa, a TakKe DJKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbI0 M TpUPOAHON cpene. Peanmsyercs xummueckoe oOpa3oBaHUe
00yy4aromuxcsi Ha YPOBHE CPEIHETO 00IEero oOpa3oBaHUsl CPeACTBAMU Y4eOHOTO
npeamera «XUMHS», COJEpPXKAHUE M TOCTPOCHHE KOTOPOro OIMpEIeSeHbl B
nporpaMMme MO XUMUU C Y4€TOM ChenuuKd HAyKW XUMUHU, €€ 3HAaYeHUs B
MO3HAHUU TPUPOJIBI U B MAaTEpUAbHOW >KU3HU OONIECTBA, a TaKXKe C Y4ETOM
o0IIUX 1eJed W TPHUHIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CHUCTeMBI cpefHero ooriero oopasoBanus B Poccuiickoit denepannm.

XuUMHS KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPAET 0COOYIO pOJib B
COBPEMEHHOW LMBMJIM3AIMHU, B CO3[JaHUM HOBOW 0a3bl MaTepuaIbHON KYyJIbTYPBHI.
OHa BHOCHUT CBOW BKJIaJ B (DOPMUPOBAHKE PAlMOHATBLHOIO HAYYHOTO MBIIIUICHHUS,
B CO3/IaHME€ IEJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHpE KaK O €IUHCTBE
OpUPOIBl M YelOBEeKa, KOTopoe (popmMupyercs B XUMHUH HAa OCHOBE MOHHUMAHMS



BEIIECTBEHHOI'O0 COCTaBa OKPY)KAIOUIErO0 MHUpPA, OCO3HAHUSI B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSMH MPUMEHEHHS.

TecHO B3aUMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMH, XMUMHS cTajna
HEOTHEMJIEMOI YaCThbI0 MUPOBOM KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIEITHOTO
TpyJa W SKM3HM KaxJaoro ujeHa oOuiectBa. CoBpeMEHHas XUMHUSI Kak Hayka
CO3UJaTeNbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMH HAlpaBlIeHA Ha pEIIeHUue
TJIOOABHBIX TPOOJIEM YCTOMYMBOTO pAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, SKOJIOrHYECKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM C OOIIMMHU LEISIMH W NPUHIUIAMU CPEIHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbI ypOBEHB
U3YYCHHS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIBTYPHYIO MOATOTOBKY
oOy4Jaromuxcs, HEOOXOJUMYID MM i1  BBIPA0OTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIIEIIHOIO BKIKYEHUS B JKH3Hb COLMYMA, MPOJOJIKEHUS
00pa30BaHus B Pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnsiomiuMu  peaMeTa  «XHUMHS»  SBISAIOTCA  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOIas M HEOpraHuyeckas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAyKHU: CUCTEMA
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 XUMHUHU.

CrtpykTypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuueckas XuMus» cPopMHpoBaHAa B MPOrpaMMe IO XUMUU HAa OCHOBE
CUCTEMHOr0 TIOAXOJa K U3YyYCHHIO Y4YeOHOro wMarepuajna ©u oOyCJIOBJIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  pa3BUTHEM  3HaHUM  Ha  ONpeAeNEHHBIX
TEOPETUYECKUX YpPOBHSX. Tak, B Kypce OpraHMYEeCKOM XHUMHHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOEHHUS OPraHHYECKHX
COCIMHEHUN, a TakKe Ha YPOBHE CTEPEOXHUMHUYECKUX M  DIEKTPOHHBIX
npelcTaBlieHud O cTpoeHun BemiecTB. CBeneHuss 00 H3ydaeMbIX 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 CBOWCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKLUU.

I[Ton HOBBIM yriioM 3peHuss B mpeamere «XuMHs» 0a30BOro YpOBHS
paccMaTpUBAETCs M3YyYEHHbIH Ha YpPOBHE OCHOBHOro 00I1Iero oOpa3oBaHus
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHE CBEICHUS O BElIeCTBaX U
XUMUYecKo peakiuu. Tak, B dacTHOCTH, B Kypce «OOIas U HeopraHU4ecKas
XUMUS» OOYyYarOUIMMCSl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE



NEePUOJUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJIOTHYECKUX TMO3UIUH,
rIyOKe TMOHSATh HUCTOPUYECKOE H3MEHEeHHE (QYHKIHMM STOro 3akoHa — OT
0000111ar0111eH 10 OOBSICHSIONIECH U TPOTHOZUPYIOIIIEH.

Ennnas cuctema 3HaHMM O BAXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHHH, a TAKKE O XMMHUYECKUX PEaAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JomnojHsercs B Kypcax 10 um 11 xmaccos
AJEMEHTaMH COJIEPKAHUS, HMMEIOIUMHU KYJIbTYpPOJIOTHUECKUNA U TMPUKIATHOU
XapakTep. OTH 3HAaHHUS CIHOCOOCTBYIOT IOHHMAHHUIO B3aMMOCBS3U XUMHUU C
IpYTMMHU HayKaMU, PAacKpbIBalOT €€ pOJib B II03HABATEIBHOW W NPAKTUYECKOU
JESITeIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHUS K MpoIeccy
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKCHUM XWUMHH, TOMOTAIOT
BBIITYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0sieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MHPOPMALIUIO U
OPUMEHATh €€ ISl TIONOJHEHMS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAIBHBIX HCCIIEOBATENbCKUX 3a7au.B 1emnom coxepxkanue yueOHOTO
npeamera «XUMHS»  JTaHHOTO  YPOBHS  W3YYEHHS OPUEHTUPOBAHO  Ha
dbopMupoBaHuE y O0YyYaOIIMXCSd MHUPOBO33PEHUYECKOM OCHOBBI ISl TOHUMAHMS
bunocopcknx uaeH, TakuX KaK: MaTEepPHAIbHOE €IWHCTBO HEOPTaHUYECKOro H
OpPraHUYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, I[I03HABAEMOCTh NPUPOJHBIX SBICHUM MYyTEM OJKCIEpUMEHTa U
pelIeHus] TMPOTUBOPEYMH MEXKIy HOBBIMH (aKTaMHM U TEOPETHUYECKUMU
NPENNOChUTKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUH SKOJOTUYECKUX MPoOIieM, a
TaK)Ke Mpo0seM cOepeKeHUs] IHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3JaHUSI HOBBIX
TEXHOJIOTUM U MAaTEPUAJIOB.

B numane pemeHus 3agady  BOCIWTAHUS, Pa3BUTUS M COLMAIM3ALMU
OOyYaroMIMXCS TPHUHATHICE MPOTPAMMON IO XWMHU TOJXOJbI K OINPEIACIICHUIO
COIEpKaHUSI M TIOCTPOEHHS IMpeAMeTa MPeAyCMaTpUBAIOT  (POPMUPOBAHUE
YHUBEPCAJIbHBIX y4eOHBIX JACHCTBUM, wuMeromux 0a30Boe 3HA4YeHHE IS
pPa3NUYHBIX BHJIOB JICATENILHOCTU: pEUIeHUs MpoOsieM, TMOWCKa, aHalu3a Hu
00paboTku MHGOPMATIIH, HEOOXOIUMBIX JJII IPUOOPETEHUS OIbITa TPAKTUIECKOMN
U HCCIIEN0BATEIbCKON AESITENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B IO3HAHUU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHM KaK Ha YpPOBHE OCHOBHOTO OOIIIEro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEJIHETO 00I1Iero 00pa3oBaHusl, IIPU ONPEAECICHUN
COJIEpPKATEIbHOM XApPAaKTEPUCTUKHU LeJeld HU3y4YeHHUs MpeaMeTa HampaBiIeHHEM
NEPBOCTENICHHONW 3HAYMMOCTH TPAJAMIIMOHHO MNpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHUUECKOU
JEATEbHOCTA YE€JI0BEKa M KAaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C



METOAMYECKOW TOYKU 3PEHUSI TaKOW MOJIXOJ K ONPEACIICHHUIO IeJed H3y4deHUS
IIpEeAMETA SIBJISIETCS BIIOJHE ONPAaBIaHHbBIM.

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

e (opmMupoBaHHe CHUCTEMbl XUMHUYECKHX 3HAHUM Kak  BaKHEHIIeu
COCTABJISIOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, B OCHOBE KOTOPOU
JeXKaT KIIIOUEBbIC MOHATHS, (PyHIAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHHE S3bIKa HAyKH, YCBOECHHWE U TMOHHUMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHHIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C HCTOpUEH
WX PAa3BUTHS U CTAHOBJICHUS;

e (opMHpOBaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHMUYECKUX pEaKIUi, HEOOXOIUMBIX [Jii TPUOOpETECHUS
YMEHUM OPUEHTHUPOBATHCS B MHPE BEIIECTB U XHUMHUYECKUX SBJICHUH,
MMEIOIINX MECTO B IPUPO/JIE, B MPAKTUYECKOW U MOBCETHEBHOMN KU3HMU;

e Pa3BUTHE YMEHUU U CIIOCOOOB JCATEIHHOCTH, CBSI3aHHBIX C HAOMIOACHUEM H
OOBSICHEHHEM XUMHUYECKOTO OKCIEPUMEHTa, COOJIOJCHUEM TPaBUI
0e30MmacHOro 0OpalleHus ¢ BEUECTBAMHU.

Hapsny ¢ atuMm, comepkareibHasi XapaKTepUCTHKA LIeJIel U 3a/lady U3y4eHHUs
npeaMeTa B mporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME cpeaHero oomero odpazoBanus. CeroaHs B
NpernojjaBaHud  XMMHUM B OOJNbIIEH  CTENeHW OTAAETCS  MPEeANnoYTEHUE
IPAKTUYECKON KOMIIOHEHTE COJACpKaHUs OOydeHUs, OpPUCHTUPOBAHHOW Ha
NOJIFOTOBKY BBIITYCKHHKA 00II€00pa30BaTEIbHON OpPraHu3alliy, BIAJCIOLIErO HE
HAOOpOM 3HaHUM, a (PYHKIIMOHATBHOM TPAaMOTHOCTBIO, TO €CTh CHOCOOaMu H
YMEHUSMHU aKTUBHOTO MOJYYEHUS 3HAHUW M NMPUMEHEHUS UX B PEAIbHOMN JKU3HU
JUISL PELICHUS] IPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM npW U3ydyeHHHM TMpeAMeTa «XHUMUS JOMUHHUPYIOIIEE
3HauYEHHE MPUOOPETAIOT TaKKHE LIETU U 3a]]a4H, KaK:

aganTamys 00y4aroluXxcsi K YCJIOBHSIM JIMHAMHUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHUpOBaHWE  WHTEUIEKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYIHUUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYallUSX, CBA3aHHBIX C BEIIECTBAMHU M UX
IPUMEHEHUEM;

dbopMupoBaHue 'y O0O0yJarOmuMXcs KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [IJIsi Pa3IUYHBbIX BHUOB
NESTENbHOCTU: pellleHus MpoOseM, MOUCKa, aHau3a U 00paboTKH HH(OpMAIUH,
HEOOXOIUMBIX JUIsI TPHOOPETEHHS OMbITa JCSATEIbHOCTH, KOTOpas 3aHHMAaeT
BAXHOE MECTO B TO3HAHUM XUMHUHU, a TaKXKe JJIsI OIEHKH C TMO3UIUN



AKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIMSHUS BEIIECTB W XUMHUYECKHX
IPOIIECCOB HA OPTaHMU3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE [O3HABATENbHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00y4YarIIUXCs: CIOCOOHOCTH CAMOCTOSTENIBHO MPUOOPETAaTh HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBUH C KHU3HEHHBIMU MOTPEOHOCTSAMH, UCTIOIH30BATh
COBpeMEHHbIE MH(OPMAIIOHHBIE TEXHOJIOTUHU JUIsl TIOUCKA M aHalln3a Y4eOHOU U
HAYYHO-TIOMYJISIPHOM HH(OpMALIMU XUMHUECKOTO COJIEpIKaHuUs;

(dbopMupoBaHuE U pa3BUTHE Y O0YUYAIOUIUXCS aCCOIMATUBHOTO U JIOTHYECKOT O
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, IMpH IUIAHUPOBAHUM U TPOBEACHUM XUMHYECKOIO
HKCIIEPUMEHTA;

BOCIIMTaHUE Yy oOOydarommxcsd YOEXKIEHHOCTM B T'yMaHUCTHYECKOM
HalpaBJICHHOCTH XUMHUH, €€ BAXKHOW pONM B PEILICHWU TIJI00AIbHBIX HpoOIeM
palMOHAIbHOIO MPUPOAONOIB30BaHNUS, OMOJIHEHNS SHEPIeTUUYECKUX PECYPCOB U
COXpPaHEHHUsI TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepeKHOTO
OTHOILIEHUSI K TPUPOJE M CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHHS OIbITa
UCMOJIb30BAaHUS IOJNYYEHHBIX 3HAHMW U1l NPUHITHS TPAMOTHBIX pEIICHUH B
CUTYalUsIX, CBA3AHHBIX C XUMUUECKUMU SIBJICHUSIMU.

B yuyeOHOM maHe cpenHero oOumiero oOpa3oBaHUA MNPEAMET «XHMUA»
6a30BOro ypoBHS BXOAWT B COCTaB MpeIMETHOW o0macTu «ECTeCTBEHHO-HAy4YHBIC
OPEIMETHD.

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



COILEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHnYecKOM XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
IIOJIYYEHUH HOBBIX BEIIECTB W MAaTepuanoB. Teopus CTPOCHUS OPraHUYECKHUX
coenuHeHuid A. M. BytiepoBa, e€ ocHOBHbIE 1O0XKeHUsA. CTpyKTypHbIE (POPMYJIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBiaenue o kiaccUpUKalMu OpraHudeckux BemecTB. HoMmeHkmnarypa
OPraHMYEeCKUX COCIUHEHUU (CUCTEMaTHWYecKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YECHMsI BEIIECTB M HX IPEBPallCHUM:
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 (IJIaBjieHne, OOyrIIMBaHUE U TOPEHHUE).

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 PSAA. DTUIEH U NPOINMIEH —
OpOCTEHIINE TMPEJCTABUTEIN AJIKEHOB: (PU3MYECKHEe W XHMHYECKHE CBOMCTBa
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIne
XUMHYECKHE CBOMCTBa (peakuus noiaumepusanuu). [lomyuyeHue CHHTETHUECKOIO
Kay4yKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MPOCTEUIIMKA TPECTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKHE U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYUYEHHUE U TPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3MUYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu rajJloreHUPOBAaHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUS U HUMPOBAHUs), NOAYYeHue U npumerenue. TOKCUUHOCTD



apeHoB. ['eHeTmyeckass CBSI3b MEXAY YIVIEBOJAOPOAAMH, MPUHAICKANUMUA K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKHM YIIE€BOAOPOAOB. lIpupoaHbIi ra3 W MOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEperoHka, KpPEeKUHI (TEPMUYECKUM, KaTaluTU4YecKuit), nupoiu3. I[Ipomykrer
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib ¥ IPOYKTHI €ro MepepadoTKH.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
O3HAaKOMJIEHHE C 00pa3laMu IUJIaCTMAcC, KaydyyKOB U PE3HHbI, KOJUIEKIUHU
«Hedbtb» u  «Yromp», MOJECTHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB |
raJIOT€HOIIPOU3BOHBIX, MTPOBEICHUE MPAKTUYCCKON PaOOTHI: MOMYYCHUE ITHIICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI'0O BEIIECTBA WIM IPOAYKTa PEAKIMU 10 MU3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJHOTO U3 MCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIUN).

Kucisiopoaconepskamue oprann4ecKue coeIMHEHU

[IpenenbHple ONHOATOMHBIE CIUPTBHL. METaHOI U 3TaHOJN: CTPOCHHE,
dbuzndeckue MU XUMUYECKUE CBOMCTBa (pEakiMM C AaKTUBHBIMU METalIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHe. BoaopolaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeficTBUE METaHOIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKa.

MHOroatoMHble  COMPTHL. DTWICHIJUKOIb W  [JIUUEPUH: CTPOCHHUE,
(¢uznueckue W XUMHUYECKHME CBOWCTBA (B3aMMOJAECHCTBHE CO LICIOYHBIMU
MeTaJJlaMH, KauyeCTBEHHas peakluss Ha MHOroaTOMHbIE CNUPTHI). JlelicTBUE Ha
opraHusM 4yenoBeka. [[pumeHeHne riamuepuHa U STUJIEHTJIMKOIS.

@deHoN: CTPOCHHE MOJEKYJbl, (QU3WYECKHMEe ¢ XUMHUYECKHE CBOMCTBA.
Toxcuurocts penona. [Ipumenenne GpeHomna.

Anbaeruapl U kemouwvl. DoOpManbIEryll, aleTaIbICTUI: CTPOCHHUE,
dusznueckre U XMMUYECKHE CBONCTBA (pEaKIMH OKUCICHUS U BOCCTAHOBIICHMS,
KAueCTBEHHBIE PEAKIINH), OJYYCHUE U IPUMEHEHHE.

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 MPEICTABUTEIN BBICIIUX KapOOHOBBIX
KHUCIOT. MbUIa KaK COJIM BBICHINX KapOOHOBBIX KHUCIIOT, KX MOIOIIEE ICHCTBUE.

CnoxHble >(QUpbl KaK MPOM3BOJHbIE KapOOHOBBIX KuciaoT. [uaponus
cinoxHbIX 3hupoB. Kupsl. ['maponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.




VYrneBogsl: cocraB, KjaccUpUKalMs ~— yriaeBoaoB  (MOHO-, JHU- U
nonucaxapubl). ['oko3a — MpocTeimii MOHOCaXapu: OCOOCHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3NYeCKue U XHMMHUYECKHE CBOMCTBa (B3auMOJEHCTBUE C
ruapokcuom meau(ll), okucneHne aMMmuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpOKEHUE TJIOKO3bl), HAXOXJAEHUE B IMPHUPOJIE, NMPUMEHEHUE,
ouonornueckas poib. @orocunte3. pykTo3a Kak H30MepP TIIHOKO3BI.

Kpaxman u nemnono3a kak OpupojHbie noauMepbl. CTpoeHue Kpaxmana U
newnosio3bl.  du3nueckue W XUMHYECKHE CBOMCTBAa Kpaxmajia (THAPOIH3,
KaueCTBEHHAs PEAKIMsI C HOJOM).

OKCIEpUMEHTAIBHBIE METOJbl M3Y4YE€HMs BEIIECTB M HX IPEBPaLICHUIA:
IPOBEJICHNE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OMNBITOB: T'OPEHHUE
CIUPTOB, KAaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHHUPTOB (OKHUCJIEHHE 3TaHOja
okcugoM Meau(ll)), MHOroaroMHbBIX CHUPTOB (B3aUMOJIEHCTBHE TIJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaerunoB (OKuCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u tumpoxcumom wmenu(ll), B3ammomeiicTBue Kpaxmalia C HOJIOM),
IPOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPAa YKCYCHOM KHCIIOTBHI.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHMIO XHWMHUYECKOW peaknuu (macchl, 00béMa,
KOJIMYECTBA UCXOJHOIO BEIIECTBA WJIM NPOAYKTAa PEaKLMH MO M3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJTHOTO U3 MCXOJHBIX BEIIECTB UM MPOIYKTOB PEAKIUN).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHUYecKrue coeAUHEeHusa. Pu3zndeckue
U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HaUYE€HWE aMUHOKHCIOT. [lenTunb.

benku kak MpUPOIHBIE BBHICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOPUYHAs M TPETUYHAsI CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJKOB:
TUIPOJIN3, IE€HATYPALIMS], KAYECTBEHHBIE PEAKIIMH HA OENIKU.

OKCHepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX MpeBpalleHH:
HA0JII0/ICHUE U OMHMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JEHATYypalusi OeIKOB MPHU
HarpeBaHMM, LIBETHBIE PEAKLIUU OEIIKOB.

BbicoKOMOJIEKY/ISIDHBIE COeIMHECHUS

OCHOBHBIE MOHATHUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPHU3AINH, CPEIHSIST MOJIEKYIsIpHAs
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHHA —
NOJIMMEPHU3ALINS U TIOJTUKOHICHCAIHS.

OKCIEpUMEHTAIbHBIE METObl M3YYECHMsI BEIIECTB M HUX MPEBpaICHUI:
O3HAKOMJIEHHE C 00pa3liaMM MPUPOAHBIX U HCKYCCTBEHHBIX BOJOKOH, IUIaCTMAcCC,
Kay4YyKOB.

MexnupeaMeTHbIe CBA3U.



Peanuzanmst MeXIpeIMETHBIX CBSI3CH MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kiacce OCYIIECTBIIIETCS Yepe3 HCIIONb30BaHWE KaK OOIIUX EeCTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TOHSTHH, SBJISIONIUXCS CUCTEMHBIMH IS OTACIBbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIH (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccuduKaius, MepruoIuIHOCTb, HAOIIOIEHNE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
DHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHHUE
BEIIECTBA, (PM3MUECKUE BEIMUYMUHBI U €IUHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OPTaHHU3ME,
¢doToCHHTE3, OMOJOTWYECKH AaKTUBHBIC BelIecTBa (OCNKH, YTIIEBOJIbI, >KHPHI,
dbepMeHTHI).

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

TexHomorus: MNHINEBBIC MPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHWUS,
MOIOIIIME CPECTBA, JIEKAPCTBECHHBIE M KOCMETHUYECKHE MpermapaThl, MaTepUabl U3
UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XAMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J04YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIC opOuTanu, s-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeelieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DJIEKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

[Tepnonnueckuit 3akoH u Ilepruonnyeckas cucrema XUMUUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOrO 3akoHA U [leprnoanveckoil CUCTEMBI
xumuuyeckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHS
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHUS CBOMCTB XHMHYECKHUX DIJIEMEHTOB U
0o0pa3yemMbIX MMHU MPOCTHIX U CIOXKHBIX BEHIECTB MO TPYIIaM U MEPUOIAM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUHU HAYKHU.

Crpoenne BemecTBa. XuMHYECKas CBsI3b. BuUAbl XUMUYECKOW CBS3H
(KOBaJIEHTHAsl HEMOJIIPHAsl W MOJspHAas, MOHHAs, MeTajuinueckas). MexaHUu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JOHOPHO-
akuentopHslil). Bomopoanas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciienusi. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIGKYJISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIbI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[Tonstne o mucnepcHbIx cucteMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1071 BEIIECTBA B PACTBOPE.

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

Xumuueckass  peakuus. Knaccuduxanuss  XUMHUYECKMX — peakluil B
HEOPraHMYE€CKONM M OpPraHMYECKOW XHWMHH. 3aKOH COXPAHEHHsS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAIICHUS SHEPTUH NMPU XUMHUECKUX PEAKIIHIX.

CKopocTh peakluu, €€ 3aBUCUMOCTh OT paziudHbIX (pakTopoB. OOpaTuMbIe
peakiuu. XuUMHUYECKOoe paBHOBecHe. DakTopbl, BIUSIOIINE HA COCTOSHHUE
xuMHu4deckoro pasHosecus. [Ipunnun Jlelllarense.

DnekTponuTuueckas guccounanus. CuiabHbIe U caa0bie daekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpalICHUN:
nemoHctpauus tabmun «llepuonnueckas cucteMa xumMuyeckux snementon [1. .
MenneneeBay, U3ydeHUE MoOJeNeld KPUCTAUIMUECKUX PEHIETOK, HAOJIOJACHUE 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 MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUN.

PacuérHble 3anaumn.

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

Heopranuyeckasi 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 BAXKHEUINMX HEMETAUIOB (TaJIOTEHOB, CEpPbI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramibl. [lonoxenue merannoB B llepuogmyeckoil cucTeMe XUMHYECKUX
anemeHtoB [[. . MenneneeBa. OcoOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOYEK
atoMoB MetasuioB. OOmme ¢gusznyeckue cBorcTBa MeTauioB. CriiaBbl METaJIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA BaKHEUIIUX METAJJIOB (HATPUM, KaJIUid, KaJIbIIUH,
MarHui, aJIOMUHUHN, IIMHK, XPOM, KEJIe30, MEb) U UX COCTUHCHUM.

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

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3y4YeHHE KOJUIEKIMH «MeTalibl U CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIIECHUE
AKCIIEPUMEHTAJLHBIX 3aja4, HaONIOJIEHWEe U OINHUCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICMCTBUE THIPOKCHIA ATIOMHUHHUS C pPacTBOpamMu
KHUCIIOT U LIEJIOYeH, KaYECTBEHHBIE pEeaKI[MU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuérer maccel BemecTBa win 00BbEMaA Ta30B MO W3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMU, €CIH OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHs 4 )KU3Hb

Ponp xuMum B oOecrieyeHUM SKOJOTHYECKOM, PHEPreTUYeCKON U MHUILEBOM
0e30MacHOCTH, Pa3BUTUM MeAWIMHBL. [loHSTHE O HayyHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUN.

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

YenoBek B MHpE BEHIECTB M MaTEPUANIOB: BAXKHEHIINWE CTPOUTEIIBHBIC
Marepuanbl, KOHCTPYKLUHOHHBIE MAaTE€pUaibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUsT U 30pOBbE YEIIOBEKA: IPABUJIA MCIIOJIb30BAHUA JICKAPCTBEHHBIX
IperapaToB, MpaBuia OE30MacHOTO WCITOJIB30BAHUS MPENapaToB OBITOBON XHUMUU
B MOBCEHEBHOM KU3HH.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMeTHBIX  CBs3ed TpM  H3ydyeHUHM oOmed u
HEOPraHWYECKOM XMMUHU B 11 Kiacce OCyIIECTBISETCS YE€pE3 MCIOJIb30BAHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSITUW, TaK W TIOHSATUM, SBISIIOLUIUXCS
CHUCTEMHBIMMU JJISI OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O I[IUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIE TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHWs, aHajdu3, CHUHTE3, KiIacCuPHUKalUs, TMEepPUOJIUIHOCTh, HAOII0IEeHNE,
SKCIIEPUMEHT, MOJIEIUPOBAHNE, U3MEPEHUE, SBJICHHUE.



®dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PaAHOAKTUBHOCTH, MOJIEKYJIa, DHEPTeTUYECKH 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: XuMU4ecKasi MPOMBIIIIICHHOCTh, METAJLTYpPIHs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEepUaJIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUIIIEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBbPA30OBAHUNA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
0o0yJaromKUMHUCS TIporpaMM CpeaHero oOmero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeIMETHBIM U TpeaMeTHbIM). HaydHo-MeToaum4ecko OCHOBOM st
pa3pabOTKH IIAaHUPYEMBIX PE3yJbTaTOB OCBOCHHUS NPOrPaMM CPEIHETo OOIIero
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B cooTrBercTBUM € CHCTEMHO-JEATEIBHOCTHBIM TIOAXOJIOM B CTPYKTYpe
JMYHOCTHBIX PE3YIhTAaTOB OCBOCHHS TpeaMeTa «XWUMHsS» Ha YPOBHE CPETHErO
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

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

HAJIMYE MOTUBAIIUN K 00yUYEHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTH OOYYarommxcsi PYKOBOJCTBOBATHCS B CBOEH
JEATENHbHOCTH I[EHHOCTHO-CMBICIIOBBIMA yCTAaHOBKAMH, TMPUCYIIMMH IIETOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHUs;

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

JIMYHOCTHBIE pe3ybTaThl OCBOCHUS TpenaMera «XUMHUS» JOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM U BOCMHUTATEIBHOM JEATCIBHOCTH B COOTBETCTBHUU C
T'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U UealaMd POCCHMCKOrO TPakJaHCKOrO OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMH ¥  TIpaBWIAMH  TIOBEACHUS,  CIIOCOOCTBYIOIIMMH  IpoIeccam
CaMOITO3HAHUS, CaMOpPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTHU
o0yyJarommxcs.

JIM9HOCTHBIE pe3yiabTaThl OCBOCHHUSA TMpeaMeTa «XHMHUS»  OTpakaroT
c(hOpMHPOBAHHOCTh OIBITA ITTO3HABATEILHONH M TMPAKTHYCCKOW JESATEILHOCTH
0o0yyJaromuxcs Mo peajanu3aiiuy IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B
Y4acTH:

1) rpamIaHCKOro0 BOCIIUTAHUS .

OCO3HaHMS 00YJAIONTUMHUCS CBOMX KOHCTHUTYIIMOHHBIX TPaB U 00sI3aHHOCTEH,
YBaYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPENCTABIICHNUS O COIMAJIBHBIX HOpPMaxX M TMPaBWIAX MEKINYHOCTHBIX
OTHOIICHUH B KOJJICKTHRBE;



TFOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATENbHOCTH TMpPU CO3JAaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU yueOHBIX W MO3HABATEIBHBIX 3a/1a4, BBITIOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

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

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIUI0
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHUECKOTO
NPUMEHEHUS] XMMHUU, OCO3HAHUS TOrO, YTO AOCTHXKEHHUS HAYKU €CTh PE3YNbTaT
JUIMTENTFHBIX ~ HAOMIOZIEHUN, KPOMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  IOUCKOB,
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 CO3HAHUSI, STUYECKOTO TIOBEICHHUS;

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 IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THX
MOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUS IEHHOCTEH 370poBOro U Oe3omacHoro o0pasza JKHU3HW,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (U3MYECKOMY U
NICUXHYECKOMY 3]I0POBBIO;

coOtoieHnss TpaBui O€30MacHOro OOpalleHusi ¢ BeUIeCTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM JEATEIBHOCTH;

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

OCO3HAHMS TIOCIEACTBUN W HEMPUATUS BPEAHBIX NPUBBIYEK (yHOTpEOJICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCIIE0BATEIbCKON
NESITENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrHMX  BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YyacTHE B PEUICHUH NPaKTHUUYECKUX 3a]ay
COIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEpeca K MPAaKTUUYECKOMY M3Y4YEHHUIO MPOPECCUuil pa3iudyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUS K TPYLY, JIOJSAM TPyAa U pe3yJibTaTaM TPYIOBOU JIEITEIIbHOCTH;

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 BOCIIMTAHMSA:

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

MOHUMAHUS TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX TPOOJIeM, BIUSHUS
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE PUPOJAHON U COLIMAIBHON CPEJibl;

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJIb30BAaHUSI JOCTMKEHUN XUMHUU JUIs
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEI OKPYXKarolen
OPUPOAHON CpeAe, YMEHHS MNPOrHO3MPOBATH HEOJArONMPHUSTHBIE 3KOJIOIMYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX IEVUCTBUI U MPEAOTBpPALIATh UX;

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

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUSl CHeUU(PUKA XWMHUM KaK HayKd, OCO3HaHUS €& poiud B
(GopMUpPOBAaHUN PAIMOHATBHOI'O HAYYHOTO MBIIIJICHHUS, CO3JaHUU LEIOCTHOTO
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 XHUMHHM 11  COBPEMEHHOMU
UMBWIN3ALUMHA: B €€ T'yMaHUCTHUYECKON HAINpPaBICHHOCTH W BaXXHOM PO B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aIbHBIX POOIIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEAULMHBI, OOECIEUEHUH YCIOBUU
YCHEIIHOTO TpyJla W OKOJIOTHYECKH KOM(OPTHOM >KM3HM KaXAOro ujeHa
o0111ecTBa;

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



TIoJTydaeMble 3HAHMS JIJIS aHAJIN3a U OOBSCHEHUS SBJICHUN OKPYIKAIOIIETr0 MHpa U
MPOUCXOSIINX B HEM U3MEHEHUH, YMEHUS JIeNlaTh 0OOCHOBAHHBIE 3aKIIFOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITCIILHO HCIIOJIb30BaTh XHUMHUYCCKUE 3HAHUS 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 MOTPEOHOCTSIMU;

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 dbopMUpOBaHUS  MHPOBO33PEHHUS]  OOy4YarOUIMXCA
MEXIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIE MOHSTHUS, OTPAKAIOIIUE
[EJIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuu@uKy METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTHUsl, SBJICHUE,
polecc, CUCTeMa, Hay4YHbId (aKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsi, UCCIIEA0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIE yueOHbIe NEeUCTBUSA (MO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue G YHKITMOHATBHOM
IPaMOTHOCTH U COITUATIbHON KOMIETEHITUN 00 yJIarOIINXCS,;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC

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

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIHHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHMKATUBHBIMU U  PETryISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30BbIe JIOTHYECKHUE eliCTBHS:

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

onpeAeisaTh IENH JACATECILHOCTH, 3ajJlaBas IMapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBICHHBIMHU LIEIISIMHU;

UCIIOJIH30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEPHbIC MPU3HAKU MOHATHM M YCTaHABIMBATh MX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JIJIs1 OOBSICHEHUS! OTJENbHBIX (PAKTOB U
SIBJICHUU;

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

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTBH JIOTMYECKHE pPAaCCyKI€HUs (MHIYKTUBHbBIE, JE€AyKTUBHBIE, 10
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3YyEMbIE B XUMHUHA CHUMBOJINYECKHE
(3HAKOBBIE) MOJIENIH, TPEOOPA3OBHIBATH MOJIEIbHbBIC IPECTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBIX IO3HABATEIbHBIX M MPAKTHUUECKHUX 3ajad,
NPUMEHATh Ha3BaHHBIE MOJEIIBHBIE NIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
NPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIAJECTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMS BEIIECTB MU XUMHYECKUX
peaKuunii;

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

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpoIecca, CaMOCTOSITEIbHO NPOTHO3UPOBATH €ro pPe3yiabTaT, (POpMyIHpOBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTENBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0OBAHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOM UCCIIEeIOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, MPOSBIATh CIHOCOOHOCTH M TOTOBHOCTh K CAaMOCTOSITEIbHOMY
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;



(GbopMyIHpOBaTh 3aMPOChl U MPUMEHATh Pa3IMYHBIC METOBI MPU IOUCKE U
orbope wuHbOpMAIMKU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA MIpH paboTe C
XUMUYECKON uH(pOpMalMeil: TpUMEHSATh MeXIpeAMeTHble ((dusudyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa3oOBbIBATH 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU 1€HCTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ/I€ [Uaiora W/win
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYIAaTh C MPE3CHTAIMEN pe3ylbTaTOB IO3HABATENLHOU JAESITEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIHFHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEAOBAHMM MyTEM COTJIACOBAaHUS MO3UIUN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBIATH CBOIO I[MO3HABATEIHHYIO
JeSTENbHOCTh, Ompenessss €€ Ueaud W 3a7auyd, KOHTPOJIUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISAThH CAMOKOHTPOJIb CBOCH NEATELHOCTH HAa OCHOBE CaMOaHaJH3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHHMA O XHMHYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHUU B TIO3HAHWUU SIBJICHUU



Opupoabl, B  (QOPMUPOBAHUM  MBIIUIEHUS W  KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOJUMOM ISl pEIICHUs TPAKTUUECKUX 3a]1a4
U SKOJIOITMYeCKU OOOCHOBAHHOIO OTHOUIEHMSI K CBOEMY 370POBBIO M MPHUPOJIHOM
cpexne;

BJIQJICHUE  CHCTEeMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOUINE TIOHATUS (XMMHMYECKUH JJIEMEHT, aTOM, »JJIEKTpOHHas
000JI0YKa aTOMa, MOJIEKYJIA, BAJIEGHTHOCTh, AJIEKTPOOTPULIATEIbHOCT, XUMHYECKAas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM O00BEM, YIIEpOJIHBIA CKeleT, (QYHKIMOHANbHAs TpYIIIa,
paauKan, U30Mepus, U30MEPHI, TOMOJIOTHYECKUI PsZ, TOMOJIOrH, YIJIEBOJOPOIBI,
KHCJIOPOJ U a30TCOJAEPKAILHUE COECIWHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COECIUHEHUS); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHUS
oprannyeckux BeuecTB A. M. ByTiepoBa, 3aKOH COXpaHEHMsI MaccChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XWMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXallie B OCHOBE IOHMMAHHUS IPUYUHHOCTH W CUCTEMHOCTH XHWMHYECKHX
ABJICHUM, (AKTOJIOrMUYECKUE CBEIEHUS O CBOMCTBaX, COCTaBe, IOJYYCHHH H
0€30M1aCHOM HCIOJb30BAaHUU BA)KHEWIIMX OPraHWYECKUX BEUIECTB B OBITY U
IPAKTUYECKOM 1EITEIBHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHHUU BBISBIIATH XapaKTEPHbIE MNPU3HAKUA MOHSATHUMH,
YCTaHABJIMBATh UX B3aWMOCBS3b, MUCIOJIB30BATh COOTBETCTBYIOIIUE MOHSITHS MpU
OIMCAHUM COCTaBAa, CTPOCHHUSI M IIPEBPALIEHUI OPraHUYECKUX COCANHEHUN;

c(OpMUPOBAHHOCTh YMEHHMHM HCIHOJB30BaTh XHMHUYECKYIO CHUMBOJIUKY JJIs
COCTaBJICHHSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn OpraHMYecCKMX BEHIECTB W YpaBHEHUH XUMHYECKUX pEaKIui,
U3rOTABJIMBATh MOJEIHA MOJIEKYJ OPraHMYECKUX BEIIECTB U WLIOCTPALUU HX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOI' O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAIJIC)KHOCTh H3YUEHHBIX
OpraHMYEeCKUX BEIIECTB MO0 HX COCTaBy M CTPOEHUID K OINpEeAcIEHHOMY
KJaccy/Tpynmne coeIuHeHuil (yrJIeBOAOpOXbl, KHCIOPOJ M a30TcoiepiKaliue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUA 110
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpuBOAUTH TpPUBUAIBHBIE
Ha3BaHUS OT/AEIbHBIX OPraHUYECKUX BEIIECTB (ITWIEH, NPONWIEH, aleTHJIEH,
ATWIEHIJIMKONb, TJIMLUEPHUH, (EHOJ, (opMallbIerujl, aueTaibIeru, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TIF0KO03a,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIIH);

c(OPMUPOBAHHOCTh YMEHMSI ONPENENATh BHJbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COEMHEHUSAX (OAMHAPHBIE U KpaTHbIE);



c(OPMHPOBAHHOCTh YMEHHUS TPUMCHATH TIOJOKCHHUS TCOPUU CTPOCHHUS
opranudeckux BemiectB A. M. byriepoBa myis 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHUS MACChI BEIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTepHU30BaThb  COCTaB, CTPOCHHE,
buznueckre W XUMUYECKHE CBONCTBA TUIUYHBIX TPEICTABUTEICH pPa3TMUHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, ATaH, STWJICH, MPOIUJIEH, AalleTUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, GeH30J, METaHOJ], STAaHO], STHJICHIJIUKOJb,
TJIAIIEpUH, (EHOJ, aleTalbIerua, MypaBbUHAs M YKCYCHAas KHCIIOTBHI, TJIFOKO3a,
KpaxmaJl, IeJITI0103a, aMHHOYKCYCHAsI KUCI0Ta), HILTIOCTPUPOBATH TCHETHUECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMU COOTBETCTBYIOIIUX XHUMHUYECKHUX PEAKIUHA C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMCHHSI XapaKTePU30BaTh UCTOYHUKH YTIIEBOJOPOIHOTO
CeIpbsi  (He(pTh, NPUPOAHBIM Ta3, Yrojib), CHOCOOBI HUX TNEpepadbOTKH U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOPMHPOBAHHOCTh YMEHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJTWYECTBA HMCXOMHOTO BEIIECTBA WJIM IPOYKTA
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HUCXOIHBIX
BEIIECTB WJIM MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/Iax HAYYHOTO TO3HAHUS, UCTIOIb3yEeMbIX B XUMUHU TIPH W3yYEHUU BEIIECTB U
XUMHUYECKUX ABJICHUM (HaOto/IeHne, U3MEpEHNE, SKCIIEPUMEHT, MOJIEITUPOBAHHKE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHUE 3HAHUS MJis TPUHSATUS PEIICHUA B
KOHKPETHBIX KWU3HCHHBIX CHTYaIlUsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMCHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIOIATH MpaBuia MOJIb30BAHUS XUMUYECKON
ocyZo W JabopaTOpHBIM OOOpYJIOBaHUEM, a TaKXKe TMpaBuia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPAaTOPHBIX
XUMHUYECKUX OITBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHMPOBAaTh U BBIMOJIHATh XHUMUYECKHM
AKCIIEPUMEHT (TIPEBPAICHNUS OPTAHMYECKHUX BEIECTB NMPU HATPEBAHUH, TIOTyUCHUE
STWJIICHA W W3YYCHHE €r0 CBOMCTB, KAYEeCTBCHHBIC PEAKIUHA OPTaHUYECKHUX
BEIIECTB, JCHaTypalus O€IKOB NMpPU HArpeBaHUU, IIBETHBIE peaklUu OEIKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKHA OE30MaCHOCTH TMpU OOpalleHUH C
BEIIECTBAMHU W JTA0OPATOPHBIM OOOPYAOBAaHHWEM, TPEIACTABIATh PE3YJIbTATHI
XUMHYECKOTO JKCTIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHPOpMAIINIO, TOJIy4aeMyl) U3 pa3HbIX HWCTOYHUKOB (CpeACTBa MacCOBOM
uHpopmaiu, IHTepHET U ApYrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1eJIeCO00pa3HOro TMOBEJAEHUsI B OBITY W TPYAOBOM JEATENHHOCTH B LEIAX
COXpPAHEHMSI CBOETO 3J0POBbS M OKPYKAOUIEH MPUPOJAHON Cpeabl, OCO3HABATH
OMAacCHOCTh BO3JICMCTBUSA HA >KUBBIE OPTaHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MoHUMas cmbicha mokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIICHUS] W TMPEAOTBPAIIEHUSI WX BPEIHOTO BO3ACHCTBUS HA OpPraHu3M
YEJIOBEKa;

JUIs 00YYarOIIUXCSl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUSI BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CHEMBbIX W CIa0OBUIANIMX OOYYaIONUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpains mig 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XHMHUYECKOH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMUU B TIO3HAHUU SIBJICHUU
npuposbl, B  (GOPMHUPOBAHUK  MBIIUICHUS UM KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAaKTUISCKUX 3a1a4
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUH 3JIEMEHT, aToMm, M30Tom, s-, P-, d-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISPHBI OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAJJTHYECKasi, BOJOPOHAsS), KpUCTAIUIUUECKas peréTka,
TUIBI ~ XAMHAYECKUX  PEAKIMHA, PaCTBOP, DJICKTPOJIHUTBI,  HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakIuu, XUMHYECKOE PaBHOBECUE);T€OPUU M 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunueckuil 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUU
IpH XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAHUS NPUUYUHHOCTU U
CUCTEMHOCTH XHMHYECKUX SIBIICHHH, (haKTOJOTMUYECKHE CBEJCHUS O CBOWCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY M MPAKTHYECKOU JIEATETLHOCTH YETIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC TMPU3HAKU TOHSITHH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE IMOHATHUS MHPH
OMMCAaHWU HEOPTAHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(OpMHPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMHYECKYI0 CHMBOJIUKY JJIS
coctaBieHus (GopMyn BEmIECTB M  YpPaBHEHUM  XUMUYECKUX  pEaKIuH,
cucremarnueckyro HomeHknatypy (IUPAC) u TpuBuanpHble Ha3BaHUSL OTIIEIbHBIX
HEOPraHMYECKUX BeleCTB (yrapHblil Tra3, YrIEKUCIbIA ra3, aMMHUaK, Tali€Has
U3BECTb, HETAIIEHAs! U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUH OINpEAENsATh BaJEHTHOCTb U CTENEHb OKUCIICHHUS
XUMUYECKUX JIEMEHTOB B COCAMHEHUSAX PaA3JIMYHOIO COCTABA, BUJ XUMUYECKOU
CBsI3U (KOBaJI€HTHAs, MOHHAsI, METAJUINYECKasi, BOJOPO/IHAS) B COCAUHEHHUSIX, TUI
KPUCTANINYECKON PEIIETKM KOHKPETHOr'O BelllecTBa (aTOMHAasi, MOJEKYJspHas,
WOHHAsI, METAJUTMUECKas), XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHUU yCTaHaBIINBAaTh MPUHAIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENeIEHHOMY Kiaccy/Tpynmne
COEJIMHEHU (MPOCThIE€ BEIIECTBA — METAUIbl U HEMETAILJIbl, OKCU/Ibl, OCHOBaHUS,
KUCJIOThI, aM()OTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICH MEPUOANYECKOr0 3aKoHa Jl.
N. MenaeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapakTepu3OBaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX JJeMeHTOB |—4 mepuonoB Ilepuonudeckon CHCTEMBI
XuMH4Yeckux d3jemMeHToB JI. M. MeHpaeneeBa, MCHOAb3ys TMOHATHSA «s-, P-, d-
AIEKTPOHHBIE opouTtanny, «QHEPreTUYECKue YPOBHU», OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCIMHEHUU
1o nepuoaam u rpynnam [leprnoanueckon cucreMsl XUMUYECKHAX daeMeHToB /. M.
Menaeneena;

chOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILECTBAMU C IMOMOIIbI0 YPABHEHUN COOTBETCTBYIOIINX XUMHYECKUX PEAKIUI;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATh XMUMHYECKHUE PEAKIUU TI0
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrollUX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS DJIEMEHTOB, 0OPaTUMOCTH
peaKiiM, y4acTHIO KaTajanu3aropa);

c(hOpMHPOBAHHOCTh YMEHHMI COCTaBJISATh YpPaBHEHHUS DPEAKUUUA pPa3THUHBIX
THUTIOB, TIOJTHBIC M COKPAIIEHHBIC YPABHEHHSI PEaKIUii HOHHOT'O OOMEHA, yUUTHIBAs
YCJIOBHS, IIPH KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCTb YMEHUM TIPOBOJUTH PEAKIIMH, MOATBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB Pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPaCIO3HABATH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHMH  pacKpbiBaTh CYIIHOCTb  OKHUCJIUTEIHHO-
BOCCTAaHOBHUTEIIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
peaKkIuu OT Pa3InYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUUECKOTO paBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (mpuniui Jlelllarense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IIPOIIECCHI,
JEeXKAIUE B OCHOBE MPOMBIIUICHHOTO TOJYYEHUSI CEPHOM KHUCIOThI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
IKOJIOTMUECKUX IPoOIeMax XMMHUYECKOro IIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHUH TPOBOJIUTH BBIYHCICHHUS C WCIOIH30BAHHEM
MOHSITUSA «MAaccoBasi JOJisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIMIX, MACChl BEIIeCTBA WU 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O00BEMY OIHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEIIECTB, TEIUIOBOro 3(pdeKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hOopMHUPOBAHHOCTh YMEHHUM COOJIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
ocyZol W JabopaTOPHBIM OOOpYJIOBaHUEM, a TaKXKe MpaBWiia OOpaIlCHUS C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHHUIO J1AOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJITAHUPOBATh M BBIMNOIHATh XUMHYCCKUM
AKCHEPUMEHT (pa3lioKEHUE MEePOKCUAa BOAOPOJA B MPUCYTCTBUU KaTaau3aTopa,
ONpPEAECIECHUE Cpeabl PAacCTBOPOB BEHIECTB C IIOMOIIBK) YHUBEPCAIBHOIO
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 Mo
teMam «Metamnel» U «Hemeranmnabl») B COOTBETCTBHM C MpaBWIAMHU TEXHHUKHU
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U JJaOOpaTOPHBIM 000PY/I0BAHUEM,
NPEACTaBIATh PEe3YyAbTAaThl XUMHYECKOTO0 OJKCIepuMeHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

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



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1e7ecoo0pa3Horo TMOBEASHUS B OBITY M TPYAOBOM JACATEILHOCTH B IEJAX
COXpPAHEHMSI CBOETO 3JI0POBbS M OKpY)KAIOUIEH MPUPOMHON Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenst [IJIK, mosicHATP Ha mnpuMepax CrnocoObl YMEHBIICHUS U
IPEAOTBPAILCHUS UX BPEAHOTO BO3/ICICTBUS HA OPraHU3M YEIIOBEKA;

JUTsT OOYYarOIINXCS C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 3/I0POBBS: YMEHHE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHEMBbIX U CIHA0OBUIANIMX OOYYalOUUXCS: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUCUHYIO chcTeMy oOo3HaueHui JI. bpaiinsa mis 3anmucu XMMHYECKUX

dbopmyi.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NpOrpaMmbl Bcero o0pa3oBaTe/IbHbIe
padoThbI padoThbI
pecypchl
Pa3nea 1.Teopernyeckue 0OCHOBBI OPraHNYeCKOH XHMHUH
IIpenmer opranndeckoii xumun. Teopus http://schools.perm.ru/
11 CTPOEHUS] OPraHUYECKUX COEITMHEHUH A. 3
M. byrneposa http://www.alhimik.ru/
Hroro 1o pasueny 3
Pa3nen 2.¥YrieBogopoabl
http://schools.perm.ru/
2.1 [IpenenbHbIE YIIIEBOAOPOIbI — aJIKaHBI 2
http://www.alhimik.ru/
http://schools.perm.ru/
29 HenpenenbHble yrieBoAOPOAbI: AJIKEHBI, 6 1
’ aJIKaINEHbI, ATKUHBI o
http://www.alhimik.ru/
http://schools.perm.ru/
2.3 ApoMaTH4ECKHUE YIII€BOAOPObI 2
http://www.alhimik.ru/
http://schools.perm.ru/
24 [IpupoaHbIE HCTOYHUKH YIIIEBOJOPOJAOB U 3 1

ux nepepaboTka

http://www.alhimik.ru/




Hroro no pazgeny

Pa3nen 3.Kuciaopoacoaep:xkanue opranudeckue coeJuHeHUs1

13

http://schools.perm.ru/

3.1 Cruptel. Denon 3
http://www.alhimik.ru/
http://schools.perm.ru/
3.9 Anbpaeruasl. KapOoHOBBIE KUCTOTHI. 7
' Cnoxubie 3hUpsl L
http://www.alhimik.ru/
3.3 VYrneBoasl 3
Hroro mo pazneny 13
Pa3pnen 4.A30Tconepkamme OpraHudecKue coenHeHu s
http://schools.perm.ru/
41 AMuHBI. AMUHOKHCIIOTHL. benku 3
http://www.alhimik.ru/
Hroro no pazueny 3
Paspnen 5.BbicOKOMO/IEKY ASIPHBIE COCTUHEHUSA
http://schools.perm.ru/
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
http://www.alhimik.ru/
Htoro no pazneny 2
http://schools.perm.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34

http://www.alhimik.ru/




11 KVIACC

HaumeHoBaHue pa3iesioB 4 TeM

KosunuyecTBo yacoB

JJ1eKTpOoHHBIe (LU(pPOBHIE)

Ne /ot Kontpoabubie | IlpakTuueckue
NpOrpaMmbl Bcero o0pa3oBaTe/IbHbIE pecypchl
padoTsI padoTsI
Paznen 1.Teoperuueckne OCHOBBI XUMHH
Crpoenue atoMoB. Ilepuonnueckuit
I1 .
1.1 SAKON 1 HICPHOMHECKA CHETEMa 3 http://www.chemistry.narod.ru/
XUMHYECKHX deMeHToB /1. M.
Menneneena
12 CTpoeHHe BelecTBa. 4 http://schools.perm.ru/
' MHorooGpasue BemecTs http://www.alhimik.ru/
13 X 6 . . http://schools.perm.ru/
. UMHUYECKUE PEaKInu ..
P http://www.alhimik.ru/
Hroro no pazueny 13
Pa3nea 2.Heoprannyeckasi Xumust
http://schools.perm.ru/
2.1 MerTamibt 6 1 .
http://www.alhimik.ru/
http://schools.perm.ru/
2.2 Hewmeramsr 9 1 1 .
http://www.alhimik.ru/
23 CBsI3b HCOPTAHMIECKUX U 5 http://schools.perm.ru/
' OpPraHMYECKHX BEIIECTB http://www.alhimik.ru/
Hroro no pazueny 17

Pa3zgea 3.XuMus u Ku3Hb




http://schools.perm.ru/

3.1 XUMUS U )KU3HD 4 ..
http://www.alhimik.ru/
Hroro no pazueny 4
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 10 xknace/ Pymsutuc I'.E., ®enpaman @.I°., Akunoneproe 0011ecTBo
«M3narensctBo «lIpocsemenue»
Xumus, 11 knacce/ Pynsutuc I'.E., ®enpaman @.1°., AKiinoHepHoe 0011eCTBO

«HSI[&TCHI)CTBO ((HpOCBGHICHI/IG»

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
Xumus. 10 kin.: Kommnekt uudpoBbix o0pa3zoBareibHbiX pecypcoB (1 u 2; 3 u

4 gyerBeptaM) Kk yueOHuky "Xumus. 10 kin." O.C. I'abpuensna (OO0 "Ipoda")

Xumus. 11 kn.: Kommiekt mudgpoBsix 00pa3oBaTenbHbIX pecypcoB (1 u2; 3 u

4 gyerBepTsiM) kK yueOHuky "Xumus. 11 k" O.C. IN'abpuensua (OO0 "poda")

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETHU
HUHTEPHET

http://schools.perm.ru/

http://www.alhimik.ru/ - AJIXUMUK. DaeKTpoHHBIN KypHAI JJIs
nperoaaBarescH, MKOJIBHUKOB U CTYICHTOB, N3YYAIOIINX XUMHUI0. BKiTtouaeT

MCTOANMYCCKUEC PCKOMCHAALMN I y‘lI/ITeJIefl XUMUH, CIIPAaBOYHHUKU,



ouorpadun BeIUKUX XUMUKOB, pa3nensl "Becenas xumus", "Xumus Ha

KKl IEHB'" ¥ MHOT'O JIPYTrOil HHTEPECHOMN U MOJIe3HON MH(pOpMaIuu

http://www.chemistry.narod.ru/ - Mup xumun. ConepXKuT XUMHYECKUE
CTIPaBOYHUKH, UCTOPHIO CO3TaHUS U PA3BUTHS MIEPHOAMUYECKON CHCTEMBI
3NIeMeHTOB (cchUika "My3eit"), OmucaHne XMMUYECKUX OIBITOB C Pa3IMYHBIMU
DIIEMEHTaMU, CBEJICHHUS U3 OCHOBHBIX 00JacTell XumMun (orpaHudeckas,
arpoXuMHusl, TEOXUMHS, YKOXUMUSI, aHATUTHYECKasi XUMUs, poToxumus,
TEPMOXUMUSI, HEPTEXUMHUSI ), Pa3/IeT XUMUISCKIX HOBOCTEH, CCHUTKH Ha

rosie3Hele pecypcesl MIHTepHeTa u T. 1.

http://hemi.wallst.ru/ - Xumusi. O6pa3oBaTeabHbINA CAUT /IS IKOJILHUKOB H
CTYICHTOB. DJICKTPOHHBIN YUCOHHK M0 XMMHH JJIs1 CPEIHEN IIKOJbI,
OPUTOAHBIN TSI KCIIOIB30BAHUS KaK B OOBIYHBIX, TAK U B
CHEeNUAIN3UPOBAHHBIX KJIaCCaX, a TAKXKE IS IOBTOPEHHUS MaTepuaia B
BBIITYCKHOM KJTacCe U JIJIsI [TOJITOTOBKH K 9K3aMeHaM. Ha caiite omy0iukoBaH
PsLI TIPUITOYKEHU : Tabiuia MenieneeBa, TabJIKIa 3JIEKTPOOTPHIIATEIBHOCTEH
3JIEMEHTOB, 3JICKTPOHHBIC KOH(GHUTYPAITUK SJIEMEHTOB U JIP., a TAKXKE 3a1a4H

AJI1 CaMOCTOATCIIbBHOI'O pCHICHUA



