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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», TpedboBaHU K pe3ysibTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTEIIBHOM IPOrpaMMbl CPEAHEro 0O0IIero oOpa3oBaHUS
(®OIT  COO), npencraBaeHHbIX B DeaepadbHOM  TOCYAApPCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusx Poccuiickoi
denepanuy, peaM3yIOMUX OCHOBHbIE O00pa3oBaTelbHbIE MPOTpaMMbl, U
OCHOBHBIX TookeHH «CrTparerud pa3BUTHS BocnuTaHus B Poccuiickoi
®denepanuu Ha niepuoa 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/I0B K pa3pabOTKe MPOrpamMmbl MO XUMHUHU, K ONPEAEIICHUIO
oOrmielt crpareruy 00y4deHus, BOCITUTAHUS M Pa3BUTHS O0YUYaIOIIUXCSl CPEICTBAMHU
yaeOHoro npeamera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM yPOBHE COCTABUIIA
koHuentyanbHubie nonoxenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
collep KaHMs, pPe3yJNbTaToB OO0y4deHUss W TpeOOBaHUM K YPOBHIO MOJITOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpasoBaHue, MoJIy4yaeMoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHOM  OpraHMW3alllM, SIBJISICTCS HEOTHhEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYIIHUX
LEJIOCTHOM CHCTEME XHMMHUYECKOro o00pa3oBaHWsl. IJTU I1IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe DJKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBI0 M TPUPOAHOW cpenme. Peammsyercs xumuyeckoe oOpa3oBaHWeE
00yy4aromuxcsi Ha YPOBHE CPEIHETO 00IEero oOpa3oBaHUsl CPeACTBAMU Y4eOHOTO
npeamera «XUMHsS», COJAEpPXKAHUE U TOCTPOEHHE KOTOPOro OIpeeieHbl B
nporpaMMme 1O XUMHU C YYE€TOM CHenu(PuKd HAayKd XUMUHU, €€ 3HAUCHUS B
MO3HAHWW TIPUPOABI U B MaTEPHAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0IUX 1eJed W TPUHIMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpefHero ooriero oopasoBanus B Poccuiickoit deneparuu.

XUMHS KaK AJIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MTPAeT 0COOYIO pOJib B
COBPEMEHHOW LMBUJIM3ALMH, B CO3[JaHUM HOBOW 0a3bl MaTepuaIbHON KYyJIbTYpBHI.
OHa BHOCHUT CBOW BKJIaJ B (DOPMUPOBAHKE PAlMOHATBLHOIO HAYYHOTO MBIIIUICHHUS,
B CO3J/IaHHE IIEJIOCTHOTO TMPEACTaBICHUS 00 OKPY’KaIOIIeM MHUPE Kak O €IMHCTBE
OpUPOIBl M YelOBEeKa, KOTopoe (popmMupyercs B XUMHUH HAa OCHOBE MOHHUMAHMS



BEILLIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHpPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSMH MPUMEHEHHS.

TecHO B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMH, XHUMHs cTajia
HEOThEMJIEMOI YaCThI0 MUPOBOM KYJIbTYphl, HEOOXOJUMBIM YCIIOBUEM YCHEIIHOIO
TpyJa M JKM3HM Kaxxaoro uieHa oOujectBa. CoBpeMeHHas XUMHUSI KaK Hayka
CO3UJATENIbHAsI, KaK HayKa BBICOKMX TEXHOJOTMH HAalpaBJIeHa Ha pEIICHUE
ro0agbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKON 0€30MacCHOCTH U OXPaHbl 3J10POBbSI.

B coorBercTBUM C OOIIMMHU LEISIMH W NPUHIUIAMU CPEIHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YyUCHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HAa OOUIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOJUMYK0 MM Ui  BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIIEIIHOIO BKIKYEHUS B JKH3Hb COLMYMA, MPOJOJIKEHUS
00pa30BaHus B Pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMHl  npeamMeTa  «XHUMHS»  SBISIIOTCA  0a30BbIE  KYypChl —
«Oprannueckas xumusg» U «OOIass M HEOpraHUYecKas XUMHUSA», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOI HAyKHU: CUCTEMA
3HAHWM MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUEHHWEM 3HaHUM U3 00IIel XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE NAHHOW CHCTEMBI 3HAHWW NPHU U3YYCHUU
npenMera 00ecreyrMBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOI000pa3ust
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XUMHUHU.

CrtpykTypa coaepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHu4veckass XUMHs» c(OopMUpOBaHa B MporpamMMmMe MO XUMHU Ha OCHOBE
CUCTEMHOr0 TOJXO0Ja K U3Y4YEHHI0 Yy4eOHOro wmarepuaia U OOyCIIOBJIEHA
UCTOPUYECKA  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUM  Ha  ONpEAeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4ecKOd XHMHHM BELIECTBA
paccMaTpUBaOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKUX
COCNMHEHUH, a TaKXe Ha YPOBHE CTEPEOXUMUYECKHMX M DIJIEKTPOHHBIX
npelcTaBlieHud O cTpoeHun BemiecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOJOPOJIOB 0 CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEAWHEHHH. B Kypce OpraHM4eckol XMMHUH TNOJYy4aroT pPa3BUTHE
c(hopMHpOBaHHBIE Ha YPOBHE OCHOBHOI'O 00IEro 0O0pa3oBaHUs MEepBOHAYAIbHbBIE
NPEJICTABIICHUS O XUMHYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBACHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUYECKOU PEAKINN.

[lon HOBBIM YyrjaoM 3peHUss B IMpeaMere «XUMHS» 0a30BOr0 ypOBHS
paccMaTpUBAETCsl M3YyYEHHbIH Ha YpPOBHE OCHOBHOro 0O0IIero oOpa3oBaHus
TEOPETHUUECKU MaTepuan M (AKTOIOTMUECKHE CBEICHHMS O BEIeCTBaX U
XUMHYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUS» OOYyYarOUIMMCSl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE



NEePUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX MO3UIUH,
rIy0oXe TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
00001aro1Iel 10 OOBSICHSIONIEH U TPOTHO3UPYIOIIIEH.

Ennnas cuctema 3HaHMM O BAXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKXKE O XMUMHYECKUX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JomnojHsercs B Kypcax 10 um 11 xmaccos
AJIEMEHTaMH COJIEpKAHUsI, HMMEIOIIUMH KYJIbTYpOJIOTUYECKUH U TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aWMOCBSI3M XHMHUHU C
IPYTMMU HayKaMH, PACKpPBIBAIOT €€ POJIb B II03HABATEIBHONW U INPAKTUYECKOU
JESITeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHUIO YBa)KEHHUS K MpOIECCY
TBOpUYECTBA B O0JIACTH TECOPUU U MPAKTUUCCKUX MPUIOKEHUU XUMUU, TIOMOTAIOT
BBIITYCKHUKY OPHEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0yieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH MH(POPMALMIO U
OPUMEHATh €€ ISl TIONOJHEHMS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJIBHBIX MCCIEN0BATENbCKUX 3a/1a4. B 1enoM copepkanue yaeOHOro
npeamera «XUMHS»  JTaHHOTO  YPOBHS  W3YYEHHS OPUEHTUPOBAHO  Ha
dbopMupoBaHuEe y O0Y4YaIOIIMXCS MHUPOBO33PEHUYECKOM OCHOBBI ISl TOHUMAHMS
bunocodckux HIEH, TaKuX Kak: MaTepHalbHOE €IWHCTBO HEOPraHUYECKOro H
OpPraHUYeCcKOro Mupa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOCHHMEM, IIO3HABAEMOCTh MPUPOAHBIX SBJICHUNW MYyTEM OKCIIEPUMEHTA U
pelIeHus] TMPOTUBOPEYMH MEXKIy HOBBIMH (aKTaMHM U TEOPETHUYECKUMU
NPENNOChUTKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUH SKOJOTUYECKUX MPoOIieM, a
TaK)Ke Mpo0seM cOepeKeHUs] FHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX
TEXHOJIOTUM U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHMS, Pa3BUTUS M COLMAIM3ALMU
O0yJaromMXcs TPHUHITHICE MPOTPAMMON IO XUMHU TOJXOJBI K OIPEACIICHUIO
COIEpKaHUSI M IOCTPOEHHS TMpEeAMeTa MpeayCMaTpuBalOT (QopMUpOBaHUE
YHUBEPCAJIbHBIX y4eOHBIX JACHCTBUN, wuMelomuX 0a30Boe 3HA4YeHHE IS
pa3NUYHBIX BHJIOB JIEATENILHOCTU: pEHIeHUs MpoOiieM, MOWCKa, aHalu3a u
00paboTku nHpopMalUK, HEOOXOAUMBIX JJIsI TPUOOPETEHUS ONbITa MPAKTUYECKOMN
U HCCJIEN0BATENbCKON JESITENIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHHUHU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHM KaK Ha YpPOBHE OCHOBHOTO OOIIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEAHETO 00IIero 00pa3oBaHus, MPU OMPEACTCHUN
COJIEpPKATEIbHOM XApPAaKTEPUCTUKHU LeJeld HU3y4YeHHUs MpeaMeTa HampaBiIeHHEM
NEPBOCTENICHHON 3HAYMMOCTH TPAJAMIIMOHHO MNpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKOM HayKH Kak OOJACTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
NESATETbHOCTA YE€JI0BEKa M KaK OJHOr0 U3 KOMIIOHEHTOB MHPOBOW KyJIbTYyphl. C



METOANYECKOW TOYKHA 3PEHUS TAKOW MOIXOJ K ONPENEIICHHUIO LEJIEH W3y4YEeHHs
IIpeAMETA SIBJISIETCS BIIOJIHE ONPABJAHHBIM.

CornacHO AaHHOM TOYKE 3pEHHUS TJIABHBIMHU LIENSAMU W3Y4YCHHS MpEaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (QopMHpOBaHHME CHUCTEMbl XMMHYECKMX 3HAaHUW Kak BakHeHIen
COCTABJISIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIe TOHITHS, (PyHIaMEHTaIbHbIC 3aKOHBI U TECOPUU XUMHH,
OCBOEHHUE A3bIKA HAYKH, YCBOCHUE W ITOHMMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE NMPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi TNpUOOpEeTeHus
YMEHHUM OPUEHTHUPOBATBHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUU,
MMEIOIINX MECTO B IPUPOJIE, B MPAKTUYECKOW U MMOBCEIHEBHOMN KU3HU;

e DPAa3BUTUE YMEHUH U CIIOCOOOB JIEATENbHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOIO JKCIEPUMEHTA, COOJIOJEHUEM IPaBUI
0e30MmacHOro 0OpalleHus ¢ BEUeCTBAMH.

Hapsny ¢ atuMm, copepxareibHas XapaKTEepUCTHKA LIeJIed U 3a]a4 U3YYCHUS
IpeaMeTa B IporpaMMe 10 XMMHUM YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME cpeaHero oobmero odpazoBanus. CeroaHs B
NpernojjaBaHud  XMMHUM B OOJNbIIEH  CTENEeHM OTHAETCA  MpEeaIoyYTeHue
INPaKTUYECKON KOMIIOHEHTE COJep>KaHusi OOy4YeHHUs, OpPUEHTUPOBAHHON Ha
NOJIFOTOBKY BBIITYCKHHKA 00II€00pa30BaTENbHOW OpraHu3aluy, BIaJCIOUIEro He
HAOOpOM 3HaHUM, a (PYHKIIMOHATBHOM TPaMOTHOCTBIO, TO €CTh CHOCOOaMU H
YMEHUSAMHU AKTUBHOTO MOJYYEHUS 3HAHUW U NMPUMEHEHUS UX B PEAJIbHOMN 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 JUHAMUYHO Pa3BUBAIOILIETOCS MHUPA,
dopMupoBaHWE  HMHTEIUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMO0O0OpPa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIHLHOMY MPUHATUIO T'PAMOTHBIX
peuIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYalIMX, CBA3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopMupoBaHue y O0OyYarOmMXCs KJIIOYEBBIX HABHIKOB  (KITIOYEBBIX
KOMIIETEHIIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE IS PA3JIMYHBIX BUIOB
NESTENbHOCTU: pellieHus MpoOseM, MOUCKa, aHain3a U 00paboTKU HH(OpMAIUH,
HEOOXOIUMBIX JUIsI TPUOOPETEHHS OMbITa JEATEIbHOCTH, KOTOpas 3aHHMAaeT
BAKHOE MECTO B IIO3HAHUM XHMHUH, a TaKXKe Ui OLCHKUM C IO3UIUU



AKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB W XUMHUYECKHX
IPOLIECCOB HA OPTaHU3M YEJIOBEKa U MIPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEJIbHBIX HHTEPECOB, MHTEIEKTYAJbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00y4YaroIIUXCs: CIIOCOOHOCTU CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHUS 10 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMH, UCTIOIB30BATh
COBpEeMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH Ui TIOMCKAa U aHalu3a y4eOHOH u
HAYYHO-TIOMYJISIPHOM HH(OpMALIMU XUMHUECKOTO COJIEpIKaHuUs;

(dbopMupoBaHuE U pa3BUTHE Y O0YYAIOIINXCS ACCOIMATUBHOTO M IOTUYECKOTO
MBIIUICHUS, HAOII0aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHMM U TPOBEACHUU XHUMUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAHWE Y OOydYarommxcsi YOSKIEHHOCTH B TYMaHHUCTHYECKOH
HANPaBJIEHHOCTH XHMMHH, €€ BaXXHOW POJM B PEIICHUM TJI00ANbHBIX MpoOieM
PaIMOHAIIBHOT'O MPUPOIONOIB30BAHUS, TTOTIOJTHEHUSI YHEPTE€TUYECKUX PECYpPCOB U
COXpaHEHHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOTro
OTHOILIEHUSI K TPUPOJE M CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHHS OIbITa
UCIIOJIb30BaHUSl TONYYEHHBIX 3HAHUW [J8 TPUHITHS TPAMOTHBIX pEIICHUNd B
CUTYaIMsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMHU.

B ydeOHOM muiaHe cpenHero oOmero oOpa3oBaHUs Y4YEOHBIM MpeaMer
«XuUMUs», U3ydaeMblii Ha 0a30BOM YypOBHE, SIBISETCS 00s3aTENbHBIM Y4eOHBIM
PEIMETOM.

O611iee uncI0 YacoB, OTBEAEHHBIX JJI U3YYEHUS] XUMUHU, HA 0a30BOM YPOBHE
cpenHero oobmiero oopaszoBanusi, cocrapisier 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hezento), B 11 kinacce — 34 yaca (1 4ac B Henento).



COILEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHnYecKOM XMMHM: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHUE B
IIOJIY4EHUH HOBBIX BEIIECTB M MAaTepUajoB. Teopus CTPOCHUSA OPTraHUYECKUX
coenuHeHuid A. M. bytiepoBa, e€ ocHOBHbIE 1o0xkeHus1. CTpyKTypHbI€ (POPMYJIBI
OpraHWYECKUX BelecTB. l'omonorusa, wu3zoMepusa. XuMHYecKas CBSA3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYECKUX COCOUHEHUU (CUCTEMaTHYecKas) W TpHUBUAJIbHBIE HAa3BAHUS
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 OMNBITOB 110 MPEBPALIEHUI0 OPraHUYECKUX BEIIECTB
IpY HarpeBaHuu (IJIaBjieHne, OOyrIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTEHIINE MPENCTABUTEIN aJKaHOB: (PU3WYECKHE W XHMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHUsT U TOPEHHUs), HAXOXKJCHHWE B MPHUPOJAE, IOIY4YEHHUE WU
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUMN PAA. DTWIEH U NPONUIEH —
OpOCTENIINE MPENCTABUTEIN AJKEHOB: (PU3MYECKHEe W XHMHUYECKHE CBOMCTBA
(peakuMy THJIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMM, OKHUCICHHUS U
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

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

AJIKUHBI: COCTaB U1 OCOOCHHOCTH CTPOEHUS, TOMOJIOTUUECKUH psall. AUETUIIEH
— MPOCTEUIIMKA TPECTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKHE U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, crpoeHue, (pu3MUEcKre U XUMUYECKHE CBOWCTBA
(peakuuu rajJloreHUPOBAaHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUSL U HUMPOBAHUs), NOAYYeHue U npumeHenue. TOKCHUHOCTD



apeHoB. ['eHeTmyeckas CBS3b MEXAY YIVIEBOJAOPOJAMH, IPUHAMICKAIUMHA K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKM YriaeBOAOPOAOB. lIpupoaHeii ra3 U IMOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHHE B MPOMBIIUICHHOCTU U B ObITy. KaMeHHbI
yroJib ¥ IPOYKTHI €ro MepepadoTKH.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» wu  «Yromp», MOJETHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB U
raJIOT€HOIIPOU3BOHBIX, MTPOBEICHUE MPAKTUYCCKON PaOOTHI: MOMYYCHUE ITHIICHA
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, KOIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOJYKTOB PEAKLIUN).

Kucisiopoaconepskamue oprann4ecKue coeIMHEHU

[IpenenbHple ONHOATOMHBIE CIUPTBHL. METaHOI U 3TaHOJN: CTPOCHHE,
dbu3nyecKkue U XUMHUYECKUE CBOMCTBA (pEakiMu C AaKTUBHBIMU METaJIaMH,
raJloreHOBOJOPOAaMH, TOpPEHHUE), MpuMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeficTBUE METaHOIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKa.

MHOroaroMHble  COMPTHL. DTWICHIJUKOIb W  TIHIEPUH: CTPOCHHUE,
¢uznueckne W XUMHUYECKHME CBOMCTBA (B3aMMOJACHCTBUE CO UIEIIOYHBIMH
MeTaJJlaMH, KaueCTBEHHas peakluss Ha MHOroaTOMHbIE CUPTHI). JlelicTBUE Ha
opraHusM 4yenoBeka. [[pumeHeHne riamuepuHa U STUJIEHTJIMKOIS.

@deHoN: CTPOCHHE MOJEKYJbl, (QU3NYECKHUE ¢ XHUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne enona.

Anbaeruapl U kemouwvl. DoOpManblerujl, aleTalbJIeru]: CTPOCHHUE,
dusznyueckrue U XMMUYECKHE CBOMCTBA (pEaKIMH OKUCIEHUS W BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKIINH), OJYYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KMCIIOTBI: CTpOCHHE, (PU3NYECKHE U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmue i Kiacca KUCIOT, peakius dTepuduKaIum), mojiydyeHue 1 mpuMeHeHue.
CreapuHoBasi U OJIEMHOBAsl KHUCJIOTHl KaK MPEJACTABUTENN BBICIINX KapOOHOBBIX
KHUCI0T. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE IEHCTBHE.

CnoxHble >(QUpbl KaK MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['uuaponus
cinoxHbIX 3hupoB. Kupsl. ['maponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.




VYrneBonmpl: coctaB, Kiaccudukamus — yrieBogoB  (MOHO-, M- |
nojMcaxapubl). [10ko3a — MpocTenii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3NYECKHME U XUMUYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TIIIOKO3bI), HaXOXKJIEHHUE B TPUPOJE, NPHUMEHEHHE,
ounonornyeckas poiib. @orocunres. pykTo3a Kak U30MeP IITFOKO3bI.

Kpaxman u memmtono3a kak npupojHbie nonumepsl. CTpoeHrne Kpaxmana v
HEeIUTI0N03bl.  PU3MYecKue W XMMHYECKHe CBOMCTBAa Kpaxmana (THIpOIH3,
Ka4yeCTBEHHAS PEAKIIUS C HOJOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIEeCTB M WX MpEBpaIlCHH:
npoBe/ieHre, HaOOICHNEe W OINMHUCAHWE JEMOHCTPAIMOHHBIX OTBITOB: TOPEHHUE
CIIUPTOB, KAa4YE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHUPTOB (OKHCIEHUE ITaHOJa
okcusmom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOACHCTBHE TJIUIEPUHA C
ruapokcuaom meau(ll)), anprerunoB (OKMCICHHE aMMHAYHBIM PAaCTBOPOM OKCH/IA
cepeopa(l) m tumpoxcumom wmenu(ll), B3ammomeicTBHE Kpaxmayia ¢ HOIOM),
NPOBEACHNUE MPAKTUIECKON paOOThHI: CBOWCTBA PACTBOPA YKCYCHOU KHUCIIOTHI.

Pacuérunle 3amaqn.

Borunciiennst 1Mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJINYECTBA MCXOAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO U3 UCXOHBIX BEIECTB WM MPOAYKTOB PEAKIIUH).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMMHOKHCIIOTBHI Kak aM(OTepHbIE OpraHUYecKre coenuHeHus. Puznueckue
U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HaYCHWE aMUHOKHCIIOT. [lenTumpl.

benku kak MpUPOIHBIE BBHICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuunas,
BTOpUYHAS M TPETHYHAS CTPYKTypa OenKOoB. XHMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYPAIIHsI, KAYECTBEHHBIC PEAKIINK Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOIbl HW3YYCHHS BEIISCTB M WX IPEBPAICHHMA:
Ha0JII0/ICHUE W ONMHMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JAeHATypalusi OeJKOB MpU
HarpeBaHWM, IBETHHIC PEAKITUN OCITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEHH S

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPHU3AINH, CPEIHSS MOJIEKYIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYISPHBIX COCAMHCHHA —
HNOJUMEPU3AINS U TTOTUKOHICHCALIUS.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMPEBpaIlCHH:
O3HaKOMJIEHHE C O0pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIAacTMAacC,
Kay4qyKOB.

MexnpeaMeTHble CBS3H.



Peanuzanmst MeXIpeIMETHBIX CBSI3CH MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kmacce OCYIIECTBIIIETCS Yepe3 HCIOJIb30BaHHWE KaK OOIIUX EeCTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TIOHSTHH, SIBISIONIUXCS CUCTEMHBIMH IS OTACIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmue eCTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYYHBIA (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccuduKaius, MepruoIuIHOCTb, HAOIIOIEHNE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
DHEPreTHUYECKUN YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOe COCTOSHHE
BEIIECTBA, (PM3MUECKUE BEIMUYMUHBI U €IUHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OMOJOTMYECKH AaKTHUBHBIC BemiecTBa (OCNIKH, YIIIEBOIBI, >KHPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpaIBI, TOPHBIE MTOPOJIBI, MOJE3HBIE UCKOMAEMbIe, TOILITUBO,
peCypChI.

TexHomorus: MNHINEBBIC MPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHWUS,
MOIOIIIME CPECTBA, JEKAPCTBCHHBIE U KOCMETHUECKHE TIPeraparhl, MaTepUalIbl U3
UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XAMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCcKre ypOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeelieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHUOIOB. IJICKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBs3b MEPUOANYECKOrO 3aKoHa U [leprnoandeckoil CUCTEMbI
xumuyeckux anemeHtoB J[. M. MenaeneeBa ¢ COBpEMEHHOM TE€OPUEN CTPOECHHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHMHWYECKHX BJIEMEHTOB U
0o0pa3yemMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIIaM U MEpUOaM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUHU HAYKHU.

Crpoenne BemecTBa. XuMHYECKas CBsI3b. BuUAbl XUMUYECKOW CBS3H
(KOBaJIEHTHAsl HEMOJISIpHASI W TMOJSpHAsi, UOHHAs, METajuinueckas). MexaHUu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
akuentopHslil). Bomopoanas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciienusi. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIGKYJISIpHOTO M HEMOJIEKYJISIDHOTO ~ CTPOEHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THIbl KPUCTAIIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[Tonstue o mucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPBHI.
MaccoBas 1071 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHECHUMN. Homenkiarypa
HEOPraHWYECKUX BelecTB. [eHeTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass — peaknus. Knaccudukanuss  XUMHUYECKHUX — peakiuid B
HEOPraHMYE€CKON M OpPraHWYECKOW XMMHH. 3aKOH COXPAHEHUSI MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAIICHUS SHEPTUU [TPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIE
peakiuu. XuMHUYeCKOe paBHOBecHe. DaKTOpbl, BIMSIOIMIME HA COCTOSHHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponuThyeckas guccounaius. CuiabHbIe U ciadbie aaekTpoiauthl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpalICHUN:
nemoHctpauus tabmun «llepuonnueckast cucreMa XxuMudeckux snementon [1. .
MenneneeBa», U3ydeHUE MOJeNeld KPUCTAJUIMUECKUX PEHIETOK, HAOIIOJACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOJIOPO/JIa B NMPUCYTCTBUM KaTAJIU3aTOPa, ONPEACIEHNUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOIO HWHIMKATOPA, pEAKIMH HOHHOTO OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUN.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKHUX pEaKluid, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUEThI, PACUETHl C HCIOJIB30BAHUEM IOHATHUS «MAaCCOBas
JIOJISL BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramner. Ilonoxxkenue HemetraiuioB B llepuogmueckon  cucreme
xumudeckux asnemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
duznyeckre CBONCTBA HEMETAJIOB. AJUIOTPOIUS HEMETANIOB (Ha MpuUMepe
KHCIIopoa, cepsl, hochopa u yrieposa).

XUMHUYECKHE CBOWCTBA BaKHEUIIMX HEMETAIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHHUN ).

[IprmeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUN.



Meramibl. [lonoxkenue merannoB B Ilepuoamyeckoil cucteMe XMMHUUYECKHUX
anemeHtoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
atoMoB MetasuioB. OO0mue gusnyeckue cBoicTBa MeTamuioB. CIUiaBbl METAIIOB.
DJIEKTPOXUMHUYECKUI P HANIPSYKEHU METAJIOB.

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

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

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W WX MPEBPAILCHUN:
U3Y4YCHHE KOJUIEKIMH «MeTallibl U CIIaBbl», 00pa3lloB HEMETANJIOB, PEIICHHE
AKCIIEPUMEHTAJLHBIX 3aja4, HaONIOJIEHWEe U OINHUCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUAPOKCHA ATIOMHHUSI C pacTBOpaMu
KHUCIIOT U LIEJIOYEH, KaYECTBEHHBIE pEeaKI[MU Ha KATUOHBI METAJIIOB).

PacuérHble 3anaumn.

Pacuérel maccel BelecTBa Wi 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OAHO
U3 BEILECTB UMEET ITPUMECH.

XuMHs 4 )KU3Hb

Ponp xuMum B oOecrieyeHUH SKOJOTHYECKOU, YHEPreTUYECKOM M THUILEBOU
0e30MacHOCTH, Pa3BUTHH MeaulMHbL. [loHSATHE O HayyHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUN.

[IpeacraBnenuss 00 OOMMX HAyYHbIX MPUHUUIAX [POMBIIIIEHHOT O
MOJIyY€HUS] BAXKHEUIIINX BEILIECTB.

YenoBek B MHpE BEIIECTB W MaTEPUAIIOB: BAXHEHUIIME CTPOUTEIIbHBIE
Marepuanbl, KOHCTPYKLUHOHHBIE MAaTE€pUaibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUsT U 30pOBbE YEIIOBEKA: IPABUJIA MCIIOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOr0 UCIOJIb30BAHUS MPENAPATOB OBITOBOM XUMUU
B MOBCEHEBHOM KU3HH.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMeTHBIX  CBs3ed TpM  H3ydyeHUHM oOmed u
HEOpraHn4ecKoru Xxumuu B 11 Kiacce oCymecTBiIsIeTCs 4epe3 UCHOJIb30BAHUE KaK
OOIIUX E€CTECTBEHHO-HAYUYHBIX TMOHSITUH, Tak W TOHSATUM, SBISIOUIUXCS
CHUCTEMHBIMMU JJISI OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O I[IUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIE TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCUPUKALUI, TEePUOIUYHOCTh, HAOJIIOJACHHE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.



®dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJIa, SHEPIeTUYECKI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHHME BEIEeCTBa, (PU3MUECKHUE BEMUMHBI U €IMHHUIBI X
U3MEPEeHHUsI, CKOPOCTb.

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

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

TexHoMmorns: XUMUYECKasi MPOMBIIIICHHOCTh, METAJLTyprusi, TPOU3BOICTBO
CTPOUTENBHBIX MAaTEpUAJIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUILEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



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
0o0yJaromMUMHUCS TIporpaMM cCpeaHero oOmero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeIMETHBIM U TpeaMeTHbIM). HaydHo-MeTogumdecko OCHOBOW st
pa3pabOTKH IIAaHUPYEMBIX PE3yJbTaTOB OCBOCHHUS NPOrPaMM CPEIHETo OOIIero
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B cooTrBercTBUM € CHCTEMHO-JEATEIBHOCTHBIM TIOAXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3YJIhTAaTOB OCBOCHUS TMpeameTa «XuMUus» Ha ypOBHE CPEITHETO
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OOYYAIONIUMHUCS POCCUHCKONW TIpakTaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIHbHOCTH U CAMOOTIPE/ICIICHUIO;

HAJIMYE MOTUBAIIUN K 00yUYEHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTH OOYYarommxcsi PYKOBOJCTBOBATHCS B CBOEH
JEATENHHOCTH I[EHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPUCYIIMMH IIETOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHUs;

HaJIM4YMe TPABOCO3HAHUS IKOJOTHUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
IIEJIM U CTPOUTH KU3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS TpeaMeTra «XHUMHS» 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,  CIOCOOCTBYIOIIMMH  IPOIeccaM
CaMOITO3HAHUS, CaMOpPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTHU
o0yyJarommxcs.

JIM9HOCTHBIE pe3yiabTaThl OCBOCHHUSA TMpeaMeTa «XHMHUS»  OTpakaroT
c(hOpMHPOBAHHOCTh OIBITA ITTO3HABATEILHONH M TMPAKTHYCCKOW JESATEILHOCTH
00ydJaromuxcsl Mo peaanu3auy IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCJIE B
Y4acTH:

1) rpamIaHCKOro0 BOCIIUTAHUS .

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

NPENCTABIICHUS O COIMAIBHBIX HOpPMaxX H TPABWIAX MEKINYHOCTHBIX
OTHOIICHUH B KOJJICKTHRBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOW JESITENIbHOCTH MpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TO3HABATEIbHBIX 3aJlay, BBHIMOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY W
apryMeHThI IpYruX MPU aHAIKU3€ PA3JIUYHBIX BUI0B YUeOHOU NeATENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

[EHHOCTHOT'O OTHOILIEGHHUSI K HUCTOPUYECKOMY M HAy4YHOMY HAacCJIEAUIO
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K MPOIECCY TBOPYECTBA B O0JACTH TEOPUM U MPAKTHUECKOrO
NPUMEHEHUS] XUMHUHU, OCO3HAHUSI TOrO, YTO JIOCTHXKEHHS HAYKH €CTh PE3YJIbTaT
JUIMTENILHBIX ~ HAOMIOZCHUM, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca U TI03HABATEIbHBIX MOTHBOB B TMOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€UYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYACh HA MOPaJbHO-HPABCTBEHHbIEC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHHWE M TOCTYIKH CBOMX TOBApHIIEH C
MO3ULIMII HPAaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHWE IOCIEACTBUNA 3THUX
MOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUSl IEHHOCTEH 370poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (HHU3UYECKOMY U
NICUXHYECKOMY 3]I0POBBIO;

coOtoieHuss TpaBui O€30MacHOro OOpalleHusi C BEHIECTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM JEATEIBHOCTH;

NOHUMAaHMSI 1[EHHOCTH MPaBWUJI HWHJAUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYalUAX, YIPOXKAIOIINX 3I0POBbIO U KU3HU JIFO/IEH;

OCO3HAHMS TIOCHEACTBUN M HENMPUATUS BPEAHBIX NMPUBBIUEK (YHOTpPEOIICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCIIE0BATEIbCKON
NESTENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrMX BHJAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PENICHUUM MPAKTUYECKUX 3a7ad
COIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJbI);



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

YBaXXEHUS K TPYLY, JIOIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynymieil mpodeccur U peadusaliu COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C Y4E€TOM JINYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEW K XMMUHU, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

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

NOHMMaHUS TJ00aTbHOIO XapakTepa SKOJIOIMUECKUX MpoOJeM, BIUSHUS
SKOHOMHYECKHUX NPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUUAIBHOU CPEJIbI;

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHH IS
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEI OKPYXKarolen
OPUPOAHON CpeAe, YMEHHsI NPOrHO3UPOBATH HEOJIArONpHUATHBIE AKOJIOTHYECKUE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX TEUCTBUI U MIPEAOTBPAIIATh UX;

HAJIN4MUA PA3BUTOrO DKOJOIMYECKOI0 MBIIUICHUS, YKOJIOTUYECKOU KYJIBTYpHI,
OIbITA NEATEIbHOCTH JKOJIOTMYECKON HAITPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHON, KOMMYHUKATUBHONW U COLIMAIBHOM
NPAKTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH UJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

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

NOHMMaHUs crneuupuKU XUMUU KaK HayKd, OCO3HaHMA €€ poilu B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUU LIEJIOCTHOTO
Npe/ICTaBlIeHUss 00 OKPYKAIOIIEeM MHUpPE KaK O €IUHCTBE MPUPOJIBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJeM COXpaHEHHUs
IIPUPOJHOIO PABHOBECHS,

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHM JJii  COBPEMEHHOM
UMBWIN3ALMHA: B €€ T'yMaHUCTUYECKON HAIpaBICHHOCTH W BaXXHOM pOIU B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYpbI, PEIICHUHU TI100aJbHBIX MPOOIIEM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM, MUIIEBON U
AKOJIOTMYECKON 0€30IacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECIICUCHHH YCIOBUUN
YCHEIIHOTO TpyJa W DKOJIOTMYECKH KOMMOPTHOM >KM3HM KaXIOro ujeHa
o0111ecTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJOB
NO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NOJTydaeMble 3HAHUSI JIJIS aHAJIN3a M OOBSICHCHUS SBJICHUN OKPYXKAIOIIEro Mupa H
MPOUCXOISIINX B HEM U3MEHEHUH, YMEHUS JeslaTh 00OCHOBAHHBIEC 3aKIIFOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XHUMHYECKUE 3HAHHS IS
pelieHus MpobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

MHTEpeca K TIO3HAHUIO U UCCIIENOBATEILCKON JAEITEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPBIBHOMY  OOpa30BaHUIO U
caM00O0Opa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHMM 110 XHMHH B
COOTBETCTBHH C KU3HEHHBIMH NMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nuvHbIX chepax nmpodeccuoHaaIbHOM
JESATENHHOCTH.

METANPEIJMETHBIE PE3YJIBTATbDI

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

3HAQUUMbIE IS dbopMUpOBaHUA  MHPOBO33PEHUS o0y4JaroImxcs
MEXIUCUUIUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYUYHbIE MOHSTHS, OTPAKAIOIIUE
I[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHEeUUPUKYy METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SIBJICHUE,
IpoIIecC, CUCTEeMa, Hay4YHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUsi, UCCIIEA0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCAJIbHbIC yueOHbIEe NEUCTBUA (IMO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue (G YHKIIMOHAIBHOM
TPaMOTHOCTH U COITUATHLHOW KOMIETEHITMH 00y4YarOmnXCs;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUILUTMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M YHUBEpPCAJIbHBIC yUeOHBIC
JEWCTBUSI B MIO3HABATEILHOU M COIMAIIBHOM MIPaKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PEryISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJbLHBIMH
JeCTBUSIMM :

1) 6a30BbIe JIOTHYECKHUE eliCTBHS:

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

OmpeAeiaTh ILENH JIeITEILHOCTH, 3ajJilaBas IapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C MTOCTABJICHHBIMHU EIISIMU;

UCIIOJIH30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU MOHATUM M YyCTAHABIMBATh HUX B3aWMMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUS ISl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAHMS M KPUTEPUHM Ui KJIacCHU(PUKAIMU BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXAEHUS (MHIYKTUBHbBIE, JEAyKTUBHBIE, IIO
AHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W NPOTHUBOPEUHS B PacCMaTpPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3YyEMbIE B XUMHUHA CHUMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, IPEOOPA3OBBIBATH MOJICIIbHBIE TPECTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PEIICHUU Y4YEeOHBIX IO3HABATEIbHBIX M IPAKTHMUECKHUX 3ajad,
IPUMEHATh HA3BAHHBIE MOJEIIBHBIE MPEICTABICHUS JJIs BBIBICHUS XapaKTEPHBIX
NPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEAKIIUN.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIAJCTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHUSA BELIECTB U XUMHUYECKHUX
peaKuunii;

(opMynHpOBaTh LETU U 33]]a4l UCCIEI0BAHUS, UCIIONb30BATh TOCTABICHHBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAaHHBIE BONPOCHI B KadyecTBE HMHCTPyMEHTa
NO3HAHMSI U OCHOBBI I (POPMUPOBAHMS TMIIOTE3bI 10 MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKJCHUN;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpoIECcCca, CaMOCTOSITENIbHO NPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIHpOBaTh
00001IeHHSI ¥ BBIBOABI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3yJIbTAaTOB HCCIIEIOBAHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMBIT YYEHUYECKOM MCCIEOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, NPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIBHOMY
IOMCKY METOJIOB PEIIEHUs] NPAKTUYECKHUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METOA0B ITO3HAHMS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX HH(popMauuu (Hay4dHO-
HOMyJIsipHAsl JUTEPATypa XHUMHYECKOIO COJAEpXKaHUA, CIPABOYHBIE MOCOOMS,
pecypcbl MIHTEpHeTa), aHaIu3upoBaTh WH(YOPMALMIO Pa3IMYHBIX BUAOB U (QOpM
IIPEJICTABIICHHUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HENPOTHUBOPEUYNBOCTb;



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

NpHOOPETaTh OMBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX 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(pOpMaleil: NpUMEHSATh MeXIpeAaMeTHble ((usmdyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W  MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ€ IUajaora u/uin
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYINAaTh C MPE3EHTAIME pe3ylbTaTOB IMO3HABATENLHOM J1€ATEbHOCTH,
TIOJTYYEHHBIX CAMOCTOSTEIHHO WK COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMIOJTHEHUU
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 0OMEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IO3HABATEIHHYIO
JeSTENbHOCTh, Ompenessss €€ Ueaud W 3a7auyd, KOHTPOJIUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TpEIaraeéMblii  aJTOPUTM JCUCTBUN TpHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOAaHAIIN3a
M CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

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



Opupoaibl, B  (QOPMHUPOBAHWUM  MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(GyHKIIMOHAIBHONM TPAMOTHOCTH, HEOOXOIUMOM IJIs1 pEIICHHS IPAKTUYECKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOM
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIE TOHATUS (XMMHYECKHI HJIEMEHT, aToM, DJEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIIbHOCTh, XUMUYECKAas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM 00BEM, YIVIEPOJAHBIN CKeleT, (YyHKIMOHAIbHAs TpyIIa,
paauKai, U30MepHsi, U30MEPbl, TOMOJIOTMUYECKUI PsiJl, TOMOJIOTH, YIJIE€BOAOPOIHI,
KHCIIOPOJI M a30TCOAEpKAINE COCIUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBJICHUM, (PaKTONOrMYECKUE CBEACHUSI O CBOWMCTBaxX, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEUIIMX OPTraHUYECKUX BEIIECTB B OBITY U
PAKTHYECKOM JAESTEIbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIMA,
yCTaHABJIMBATh WX B3aUMOCBS3b, MCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPraHUYECKUX COETUHEHHI;

c(hOpMHPOBAHHOCTh YMEHHM HCIOIb30BATh XUMHYECKYI0 CUMBOJIUKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl OpraHMYECKMX BEIIECTB W YPaBHEHHH XUMHUUYECKUX pEaKIIUil,
U3rOTaBIIMBaTh MOJEIU MOJEKYJ OPraHMYECKHUX BEIIECTB I WLIIOCTPALUU HX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHHUSI;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpraHUYeCKUX BEIIECTB IO HUX COCTaBY U CTPOCHUIO K OMNpeAeTIEHHOMY
KJIaccy/Tpynne CoeAuHEeHU (yriaeBOAOpOIbl, KHUCIOPOJ U a30TCOAEp KaIlne
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COCIUHEHMs), JaBaTh KM Ha3BaHUS IO
cuctematuieckoii Homenknatype (IUPAC), a Takxke TpHBOIWTH TPUBHAIBLHBIC
Ha3BaHUS OTJAEIBHBIX OPraHMYECKUX BEIIECTB (ITWJICH, MPOMWIEH, alleTUJIEH,
ATWICHIJIMKONb, TIUIEpUH, (eHon, (Gopmaiblerus, ameraiblerul, MypaBbHHas
KHCJIOTa, YKCYCHAsI KHCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIIH);

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



c(hOpMUPOBAHHOCTb yMEHUS NPUMEHATHh IOJOKEHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. byriepoBa ais 00bsACHEHMs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEUIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nMYecKre W XMMHYECKHE CBOMCTBA THUMUYHBIX MPEACTABUTENICH pa3IMUHBIX
KJIACCOB OPTraHMYECKHUX BELIECTB (METaH, 3TaH, 3TWJIEH, MPOINWJIEH, AlETUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, OeH30J, METaHOJ, 3TaHOJ], JTHUJICHIIHKOJIb,
TJIMIEpUH, (EHOJI, alleTalIbJIETU]l, MypaBbHUHAsl U YKCYCHasi KHUCIJIOTHI, TJIIOKO3a,
KpaxMall, IIeJIJIF0JI03a, aMUHOYKCYCHAsl KUCII0Ta), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHUSIMU COOTBETCTBYIOIIHUX XHMHYECKHX PEAKLIUN C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIE€BOJOPOHOTO
CeIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX TMepepadbOTKU U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEUIECTBA WU MPOAYKTa
peakiMu MO H3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJIHOTO M3 HCXOIHBIX
BEIIECTB WIHM NPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOAaX HaYyYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKHUX SIBJICHUN (HaOt0/IeHne, U3MEpeHne, SIKCIIEPUMEHT, MOJIEJTUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHWYECKHE 3HAHWS I NPUHATUS PEUICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
IPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuila MOJIb30BAHUA XUMUYECKOM
nocyao u JabopaTOpHBIM OOOpYJIOBaHUEM, a TaKXKe NpaBWiIa OOpaIlIeHUus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPAaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHMPOBAaTh U BBIMOJIHATh XHUMUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUS OPraHUYECKHUX BEIIECTB MIPU HArPEBaHUU, OJTyYEHUE
STUJIEHA U W3Y4YEHUE €ro CBOWCTB, KA4€CTBEHHbIC PEAKIUU OPTaHUYECKUX
BEIIECTB, JE€HATypalus OEIKOB MPU HArpeBaHWH, I[BETHBIE pPEaKIMH OEIKOB) B
COOTBETCTBUM C TMpaBUJaMU TEXHUKHA OE€30MacHOCTH TMpu OOpalieHuu C
BEIIECTBAMU W J1a0OpPaTOPHBIM OOOPYIOBAHHWEM, TMPEACTABIATh PE3yJIbTAThI
XUMUYECKOT0 JKCIepuMeHTa B (OpMe 3alucCy YpPaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHGOpMAIINIO, TOJIYYaeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaruu, IHTepHET U APYTUXx);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1eJIeCO00pa3HOro TMOBEJAEHUsI B OBITY W TPYAOBOM JEATENHHOCTH B LEIAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMAacCHOCTh BO3JIEMCTBUS Ha >KMBBIE OPraHU3Mbl OMPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MoHUMas cmbicha mokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIICHUS] W TMPEAOTBPAIEHUSI WX BPEOHOTO BO3ACHCTBUS HA OpPraHU3M
YEJIOBEKa;

JUIs 00YYarOIIUXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: YMEHHUE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUH;

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

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas U HeopraHuyeckas
XUMHUS» OTPaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XHUMHUYECKOHM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMUU B TIO3HAHUU SIBJICHUU
Opupoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJISl PEIISHUS MPAKTUYECKUX 3a1a4
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHMYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUH 3JIEMEHT, aToMm, M3oTom, S-, pP-, d-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAJJTHYECKasi, BOJOPOHAsS), KpUCTAIUIUUECKas peréTka,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
BJIEKTPOJIUTUYECKAST JIUCCOLUAIMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakini, XUMUYECKOE€ PABHOBECHE);, TEOPUM W 3aKOHbI (TEopus
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunueckuil 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHCHUSA W MPEBPALlCHUS SHEPTUU
IpU XUMHYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHMUU,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAHUS NPUUYUHHOCTU U
CUCTEMHOCTH XHWMHMUYECKHX SIBJICHUM, (PAKTOJIOTHYECKHUE CBEJICHHS O CBOWMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MaCHOM HCTOIb30BAHIHN BAKHEUIITUX HEOPTaHUYECKHIX
BEIIECTB B OBITY M MPAKTHYECKOU JIEATETLHOCTH YETIOBEKA;



c(OpMHPOBAHHOCTh YMEHMI BBISBIIATH XapaKTEpHbIE MPU3HAKUA MOHSITHUH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA NPHU
ONMCAHUM HEOPTaHMUYECKUX BEIIECTB U UX NPEBPALLECHUI;

c(OpMHPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XMMHYECKYI0 CHMBOJIUKY JJIS
cocTtaBieHuss (GOpMYJ BEIIECTB M  yPaBHEHHH  XMMHUYECKUX  PEaKLuH,
cuctematuieckytro HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbId TIa3, YIVIEKUCHBIA Ta3, aMMHUaK, rameéHas
U3BECTb, HETAIIEHAs! U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUM OINpPEAENATh BaJI€HTHOCTb U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCJMHEHUSX DPA3IMYHOIO COCTaBa, BHJ XUMUYECKOH
CBA3M (KOBaJEHTHAsi, MOHHAs, METAJUINYECKAsl, BOJIOPOHAsA) B COCIUHECHUAX, THUII
KPUCTANINYECKON PEIIETKM KOHKPETHOr'O BelllecTBa (aTOMHAasi, MOJEKYJspHas,
WOHHAsI, METAJUTMUECKas), XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU YCTAHABJIMBATh IPUHAIIEKHOCTD
HEOPraHMYECKUX BEIIECTB 10 HMX COCTaBYy K ONPEIEIEHHOMY Kiaccy/Tpynme
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KUCJIOThI, aM()OTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUYECKOr0 3akoHa [1.
N. MenpaeneeBa u JeMOHCTPUPOBATh €M0 CUCTEMATU3UPYIOLIYIO, OOBICHUTEIBbHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapakTepu3OBaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKMX dJeMeHTOB |—4 mepuonoB llepmonnueckon cuCTEMBI
XuUMHYeCKHUX 3jeMeHToB JI. M. MeHnaeneeBa, UCHOAL3yS MOHATHA «S-, P-, d-
AIEKTPOHHBIE opouTany, «QHEPreTUYECcKue YPOBHU», OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHYECKHX 3JIEMEHTOB U MX COEAUHEHUH
1o nepuonam u rpynnam [leprnoanueckont cucTeMbl XUMHYECKUX 31eMeHToB J1. U.
Menaeneena;

chOpMUPOBAHHOCTb YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILECTBAMU C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUI;

c(hOpMHUPOBAHHOCTh YMEHHS KJIAaCCU(UIUPOBATH XUMHYECKHUE PEAKIUU IO
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrollUX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS DJIEMEHTOB, 0OPaTUMOCTH
peaKiiM, y4acTHIO KaTajanu3aropa);

c(OpPMUPOBAHHOCTb YMEHHMH COCTaBISATh YPABHEHMS PEAKUUl pa3iMyuHBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIE YPABHEHUS PeaKIMii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, IIPH KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCTb yYMEHUU TMPOBOJAUTH pPEAKIMH, MOATBEPKAAIOIINEC
Ka4eCTBEHHBI COCTaB Pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPaCIO3HABATH
ONBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHH  pPacKpbiBaTh CYIIHOCTh  OKHUCJIUTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHsS AJIEKTPOHHOIO OajaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunuun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JIeXKAIUE B OCHOBE MPOMBIIUICHHOIO MOJYYE€HUSI CEPHOM KHUCIOTHI, aMMHAKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
IKOJIOTMUECKHUX ITPoOIeMax XUMHUUYECKOrO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh yYMEHHUH TPOBOJUTH BBIYHCICHUS C HWCIOIH30BAHUEM
MOHSITUSA «MAaccoBasi JOJIsl BEUIECTBA B PacTBOpE», OOBEMHBIX OTHOIICHHH Ta30B
IPU XUMHUYECKUX PEaKIMIX, MacChl BEIIECTBA U 00BhEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOro 3(pdeKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hopMHUPOBAHHOCTb YMEHHUM COOIOIATh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
nocyao u jgabopaTOpHBIM OOOpYJOBaHHEM, a TaKkKe MpaBwia OOpalieHus C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHHUIO J1AOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh U BBINOJIHATH XUMHYECKHM
AKCHEPUMEHT (pa3yioKEeHUEe MEepoKCcuaa BOAOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
ONpPEAECICHUE CpEeabl PacTBOPOB BEHIECTB € NOMOUIBI0  YHUBEPCAIBHOTO
WHJUKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKIu,
peakIui MOHHOTO OOMEHa, KaueCTBEHHBIC PEakIMu Ha CyibdaT-, KapOoHAT- H
XJIOPU-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3aJa4 MO
teMaMm «Metamnel» U «Hemeramisl») B COOTBETCTBUM C MpaBWIaMH TEXHUKHU
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U JJaOOpaTOPHBIM 000PY/I0BAHUEM,
NPEACTaBIATh Pe3yJIbTaThl XMMHYECKOI'0 OJKCIEepUMEHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHpOpMAIINIO, TIOJNIY4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBa MacCOBOU
KOMMYHUKaluu, HTEepHET U Apyrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1e71ecoo0pa3Horo TMOBEASHUS B OBITY M TPYAOBOM JEITEIHHOCTH B IEIAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, MOHUMAs
cmbicn mokazarenst [IJIK, mosicHATh Ha mNpuMepax CIOCOObl YMEHBIICHUS U
IPEAOTBPAILEHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUTsT OOYYAIOIINXCA C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHEMBbIX U CIHA0OBUIANIMX OOYYalOUUXCS: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsg mis 3anmicn XMMUYECKUX

dbopmyi.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NPOrpamMMmbl 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 [IpenenbHbIE YTIEBOAOPOABI — aJTKAHBI 2
99 HenpenenbHble yrieBogopoIbl: aJIKEHBI, 5 1
aJKaJUEHbI, AIKMHbI
2.3 ApoMaTuiecKkue yrieBoa0pOIbI 2
94 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Htoro no paznery 13
Paznen 3. Kuciaopoacoaepxamue opranndeckue coeJuHeHUs
3.1 Crupthl. Deno 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 1
CrnoxHuble 3¢upbl
3.3 VYrineBousl 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 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

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. [lepuoanueckuii 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 I10 ITPOIT'PAMME 34 2 3







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KoJsnyecTBo 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero U3yuyeHHs1 | o0Opa3oBaTesIbHbIE
padoTbI padoThbI
pecypchbl
IIpenmeT opraHu4ecKkoi XUMHH, €€
1 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE 02.09.2026
Teopust CTpoeHHsI OPraHUYECKUX
2 coenunenui A. M. bytieposa, eé 1
! I 09.09.2026
OCHOBHBIC TTOJIOKCHHUS
[IpencraBieHue o Ki1acCUPUKAITUU
opraHnuyeckux BemniectB. Homenkarypa
3 1
(cuctemMatuyeckasi) U TPUBHAJIbHBIE 16.09.2026
HA3BaHMS OPTaHUYCCKUX BEIICCTB
4 AJKaHBI: COCTaB M CTPOCHUE, 1
TOMOJIOTHUECKUN Pl 23.09.2026
5 Mertan u 3TaH — npocTeime 1
MPEJICTABUTENN AIKAHOB 30.09.2026
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOWCTBA 1
TPOCHIE, 07.10.2026
OTWIEH ¥ NPONWIEH — MPOCTEUIIINE
7 1
MIPEACTAaBUTEH AJIKCHOB 14.10.2026
[Tpaktuueckas padora Ne 1. «Ilomyuenue
8 . 1 1
ATUJIEHA U U3yYEHUE €r0 CBOKMCTBY 21.10.2026
9 Ankanuensl. byranuen-1,3 u 1
MeTtunOytaaueH-1,3. [lomyuenue 04.11.2026




CUHTCTUYCCKOI'O KaydyyKa U PE3UHBbL

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHMS,

10 FOMOJIOTHYECKHUH psif. AllETUICH —
THHCCKHT PAA. ALl 11.11.2026
MPOCTEHIINN TIPEICTABUTENb AJTKHHOB
1 BbruuciieHus o ypaBHEHUIO XUMHUECKOM
peaKIn 18.11.2026
12 Apenbl: 6eH301 ¥ TOTYol. TOKCHUIHOCTH
apeHOB 25.11.2026
['eHeTHYECKas CBA3D YIIICBOIOPOIOB,
13
MIPUHAICKANTUX K Pa3IUIHbIM KJIaccaM 02.12.2026
[TpupoiHbIE HCTOYHUKH YTIEBOIOPOIOB:
14 IIPUPOIHBIN ra3 U HOMYTHBIE HEPTIHBIE
pupon yrHbie Heg 09.12.2026
ras3bl, He()Th ¥ MPOTYKTHI e€ mepepadoTKu
[TpupoiHbIE HCTOYHUKH YTJIICBOIOPOIOB:
15 OPUPOIHLIN I'a3 U NONYTHEIE HE(DTAHBIC
PHpOa yTHbIC HO 16.12.2026
ra3bl, He()Th ¥ MPOIYKTHI €€ mepepadboTKu
16 KontposbHas pabora 1o pasaeiy
«YTIeBOIOPOIB» 23.12.2026
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
17
MEeTaHOJ U 3TaHon. BomopoaHas cBs3b 30.12.2026
18 MHoOroaToMHbIe COUPTHI: STUICHIIUKOIb U
TJIMIICPUH 13.01.2027
deHoJI: CTPOCHUE MOJIEKYITbI, PU3HUECKUE
19 .
Y XUMHUYECKUE CBOMCTBA, IPUMEHEHNE 20.01.2027
20 Anpaerust: hopMaIbaAeTUI U
anerajbpIerua. AneTod 27.01.2027
OIHOOCHOBHEIC MPEICIIbHBIC KApOOHOBKIC
21
KHCJIOTBI: MypaBbUHAs U YKCYCHas 03.02.2027




22

[TpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

10.02.2027

23

CTeapI/IHOBaSI H OJICMHOBAas KHCJIOTHhI, KaK
NpeaACTAaBUTCIIN BBICHIUX Kap60HOBBIX
KHCJIOT

17.02.2027

24

Mpb1a KaK COJIU BBICIIAX Kap6OHOBI)IX
KHCJIOT, UX MOIOIIEE ACHCTBHIE

24.02.2027

25

CrnoxHble 3(UphI KaK IPOU3BOIHbIE
KapOOHOBBIX KUCIIOT. ' HAPOIN3 CIIOKHBIX

a¢upoB

03.03.2027

26

XKupsl: ruapon3, IPUMEHEHHE,
OuosIornveckKas poJib KUPOB

10.03.2027

27

VYTIIeBOIBI: COCTAB, KIacCU(UKAITHS.
Baxxneiue npeacraBuTeNu: rioKo3a,
bpykTo3a, caxaposa

17.03.2027

28

Kpaxmai u neirono3a Kak IpupoHble
MOJTUMEPHI

24.03.2027

29

KonTponbpHas padota o paszaeiy
«Kucnopozconepxkaiiue opraHnaeckue
coenuHeHus»/ Beepoccuiickas
npoBepouHas paboTa

07.04.2027

30

OO01mas xapaKTepuCTHKa a30TCOAEPIKAIINX
OpraHUYEeCKUX COCTMHECHUH /
Bcepoccuiickas mpoBepouHasi paboTa

14.04.2027

31

AMWHBI: METUJIAMHUH W aHWJIHNH

21.04.2027

32

AMUHOKHUCIIOTHI KaK aM(QOTEpHbIE
OpTraHUYECKHUE COSTUHEHUS, X

28.04.2027




benku xkak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS

OMOJIOrMYEeCKOe 3HAUECHHE. HCHTI/I,Z[BI.

OCHOBHbBIC TTOHATHS XUMUH

33 1
BBICOKOMOJIEKYJISIPHBIX CO€TMHEHUI 12.05.2027
OCHOBHBIE METOJIBI CHHTE3A
4 . 1
3 BBICOKOMOJICKYJISIPHBIX COCTMHEHUI 19.05.2027
[TracTMacchl, Kayqykd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KosunuyecTBo 4acoB

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckne
padoTbI

JlaTa
U3yUYeHUSs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHYECKHUH JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypamus aTOMOB

04.09.2026

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CHUCTEMA XMMHUYECKHX 3J1eMeHTOB /[]. 1.
MenaeneeBa, X CBSI3b C COBPEMEHHOM
TEOpPHUEN CTPOEHHUS aTOMOB

11.09.2026

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XHUMHYECKHX 3JIEMEHTOB M UX COEANHEHHUIH
[0 Tpynnam 1 nepuogaM. 3HaueHHUe
MIEPUOINIECKOTO 3aKOHA U CUCTEMBI
xuMmudyeckux ayemenToB /.M. Menaeneena B
Pa3BUTUHU HAyKU

18.09.2026

CrpoeHue BeniecTBa. XUMUYECKas CBs3b, €€
BUJIbI; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBsA3U. BogoponHas cBsA3b

25.09.2026

BaneHTHOCTB. DNEKTPOOTPULIATEIBHOCTb.
Crenensp okucnenus. Bemecrsa
MOJIEKYJIAPHOT'O U HEMOJIEKYJIIPHOTO
CTPOEHUs

02.10.2026

[ToHaTHE O TUCTIEPCHBIX CUCTEMAX.
HctrHHBIE M KOJUIOUIHBIE PACTBOPBI.
MaccoBas 10715 BEIIECTBA B pacTBOPE

09.10.2026




Knaccudukanus u HoMeHKIIaTypa
HEOPTraHMYECKUX COCTUHEHUH.
['eneTuyeckast CBsi3b HEOPraHUUECKUX
BEILIECTB, Pa3JIMYHBIX KJIACCOB

16.10.2026

Krnaccudukanus XuMu4ecKux peakiuii B
HEOPraHUYECKON U OPTaHUYECKON XUMUU.
3aKOH COXpaHEHHS MACChl BEIIECTB; 3aKOH
COXpaHEHU U IIPEBPAIECHNS JHEPTUU IIPU
XUMHUYCCKUX PCAKIUAX

23.10.2026

Ckopoctb peakiun. O0paTuMble peakinu.
XHUMUYECKOE PABHOBECHUE

06.11.2026

10

[paktuyeckas padora Ne 1. «Biustaue
pa3IMyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON pPEaKII»

13.11.2026

11

DnexrpoiauTHdeckas gucconuanus. [Tonstue
0 BoJiopoHOM Tokazarene (PH) pactropa.
Peaknuu nonnoro oomeHna. ['maponus
OpPraHUYECKHUX W HEOPTaHMUYECKUX BEIIECTB

20.11.2026

12

OKHUCIUTETFHO-BOCCTAHOBUTEIILHBIC
peaknuu. [lorsTie 00 35eKTpOIU3e
pacIuIaBoB U pacTBOPOB COJIEH

27.11.2026

13

KonrtponbHas pabota no pazaeny
«TeopeTndyeckrie OCHOBBI XUMUI

04.12.2026

14

Mertaubl, ux nojioxenue B [lepuoguueckoi
CUCTEME XUMHUYECKHX dyieMeHTOB J[. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OO1ue pu3nyecKkue CBOMCTBa
METaJUIOB

11.12.2026




15

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECCKUI
PSA HAIIPSKEHUN METaJIOB

18.12.2026

16

XHUMHYECKHE CBOMCTBA BaKHECHIITNX
METaJIOB (HATPHiA, Kamuil, KaJlblUi, MarHUH,
ATFOMUHHK) U UX COCIMHCHHM

25.12.2026

17

XHAMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

15.01.2027

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COeIMHEHUI

22.01.2027

19

[Ipaktruueckas padora Ne 2. "Pemenne
AKCTIEPUMEHTAIBHBIX 3314 110 TEME
«MeTtamib»"

29.01.2027

20

Hemeramiel, MX MOJIOJKEHUE B
[Tepuoauueckoil cucreMe XMMUYECKUX
anemenToB 1. . Menneneesa u
0COOEHHOCTH CTPOEHHUSI AaTOMOB

05.02.2027

21

dusnyeckue cBOMCTBa HEMETAILIOB.
AJI0OTpOTIHSI HEMETAJUIOB (HA TIpUMeEpe
KHCJIOpoJia, cepbl, hochopa u yriaeposa)

12.02.2027

22

XHUMHYECKHE CBOMCTBA raJIOTEHOB, CEPHI U
HUX COeIUHCHUN

19.02.2027

23

XUMHUYECKHE CBOMCTBA a30Ta, hochopa u ux
COeIUHEHUN

26.02.2027

24

XHWMHUYECKUE CBOMCTBA YIiIepoa, KPEMHHUS U
HUX COeIUHCHUN

05.03.2027

25

[IpumeHeHre Ba)XKHEUIIINX HEMETAIOB U UX
COeIUHEHUN

12.03.2027

26

O06001EeHHE U CUCTEMATU3ALMS 3HAHUHN 110




TeMe «Hemeramisy. Beraucnenus mo
YPaBHEHUSIM XUMHUYECKHUX PEAKIIUN U
TEPMOXUMHUYECKUE PACUYETHI

19.03.2027

27

[Ipaktuyeckas padora Ne 3. «Pemenune
HKCHEPUMEHTAJIbHBIX 3334 110 TeMe
"Hemeransr"»

26.03.2027

28

Kontposnbnas padota o remam «MeTauibiy
n «Hemeramib»

09.04.2027

29

Heoprannueckue u opraHuYecKre KUCIOTHI.
Heopranmueckue u opraHn4ecKue
OCHOBAaHUA

16.04.2027

30

AmMoTepHbIe HEOPTaHUYECKUE U
oprannueckue coequHeHus. ['enernyeckas
CBSI3b HCOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB

23.04.2027

31

32

Poinbs xuMun B 00eCIeUeHUN SKOJIOTHUYCCKOM,
YHEPreTUYECKON U MUIEBOI 0€30MacHOCTH,
Pa3BUTHUU MEAUIIMHBI

[IpencraBneHust 06 OOMIMX HAYYHBIX
MPUHITAIIAX POMBIIIICHHOTO TTOTYYCHHSI
Ba’KHEHUIIINX BEIIECTB

30.04.2027

07.05.2027

33

Yenosek B MHUPE BCHICCTB U MAaTCpUAIOB

14.05.2027

34

Xumus u 3A0POBLEC YCIIOBCKA

21.05.2027

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOMN ITPOT'PAMMBbI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

I[IpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

1

TCOpeTI/I‘IeCKI/IC OCHOBBI OpraHHqCCKOﬁ XNMHH

11

ChopMupoBaHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIISIOIICH
€CTECTBEHHOHAYYHOM KapTUHbI MHpA, pPOJIM 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 IPUPOTHOM cpejie

1.2

Bianenue cucTeMON XMMHUYECKHMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraroIINe MTOHATHUS (Monekyna, BaJICHTHOCTD,
3JIEKTPOOTPHUIIATEIHHOCTh, CTETICHb OKHCICHUS, XHUMHYECKas CBS3b,
MOJIb, MOJIIpPHasE Macca, MOJISIPHBIM OOBEM, YIJICPOJHBIA CKEJNeT,
GyHKIMOHANBHAS ~ TpyNma,  paaukad, U30MepHsl, HU30MEDHI,
TOMOJIOTHUECKHI psil, TOMOJIOTH, VYIJIEBOJIOPOABI, KHCIOPOA- U
a30TcoJepIKaIie COSIUHECHHs, OMONOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KUPBI, OCIKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEUHEHUs); TEOPUU M 3aKOHBI (Teopus
XMMHUYECKOrO CTpoeHMsl opranumdeckux BeniectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMUH, (DAKTOIOTHIECKHE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJYYCHHUHM U 0O€30MacCHOM
WCIONB30BAHUM BAXKHEHIIMX HEOPraHWYECKHMX U  OPraHHUYeCKHX

BELIECTB B ObITY M MPAKTUYECKON NeATEIBHOCTH YEIOBEKa

1.3

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

MPEBPAIICHUN OPTraHUYECKUX COCTMHEHUIN

1.4

c(OpMHUPOBAHHOCTh YMEHUN HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY
JUISL COCTABJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaméHHOW) (opMyn OpraHUYecKUX BELIECTB U  YpaBHEHUH
XUMHUYECKHUX PEAKINi, U3TOTaBIUBATH MOJEIN MOJIEKYJ OPraHUYEeCKUX
BEIIECTB ISl WILTIOCTPALUM MX XUMHYECKOTO 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
COeIMHEHUs), JaBaTh KM  Ha3BaHMs 1O  CHUCTEMATHYECKOU

nomenkiarype (IUPAC)

1.5

ChopmupoBaHHOCTE YMEHHUSI OMPEACNATh BUIABI XUMUYECKOW CBS3HM B

OpPraHMYECKHUX COSAUHEHMSIX (OJUHAPHBIE U KPaTHbIE)

1.6

ChopMupOBaHHOCTH ~YMEHHMS TPUMEHSTH: TIOJIOKEHUS  TEOpHHU
CTpoeHHsI opranuyeckux BemectB A.M. BytiepoBa s o0bsicHEHUS
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, YMEHMM TPUBOAUTH TPUBHAJIBHBIE Ha3BaHUS
OTJICNIbHBIX OPTraHMYECKUX BEIIECTB (ITHIICH, IMPOIMJICH, alleTHJICH,
ATWICHTJIMKOJb, TJIMIEPUH, (eHom, GopMalbaerua, areTalbIerul,
MypaBbHHas KHCJIOTA, YKCYCHasi KHCJIOTa, OJICMHOBAasi KHUCJIOTAa,
CTeapuHOBasi KHUCJIOTa, TJIOK03a, (PYKTO3a, Kpaxman, IeJI003a,

TJTHIIVH)

2.2

ChopmupoBaHHOCTh yYMEHHUU XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nyeckne M XUMHYCCKHE CBOWCTBA THUITUYHBIX IPEICTABUTEICH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, ITHUIICH,
MPOMWJICH, aneTuieH, OyramueH-1,3, metwnOyramueH-1,3, Oensodn,
METAHOJI, TAHOJ, ITUJICHIINKOIb, TJIMIEPHH, (EHON, aleTambIerul,
MypaBbUHAs W YKCYCHasl KHCJIOTHI, TJIFOKO3a, Kpaxmall, IeJUII0I03a,

aMUHOYKCYCHasl KHCJIOTa)

2.3

ChopMupOBaHHOCTh YMEHHUSI WILTIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXKIy  TUIWYHBIMM  IPEACTABUTEISAMU  PA3JIMYHBIX  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 MPOTYKTOB epepaboTKu

XUMHUA U )KU3HL. PacuéTrl

3.1

CdopMuUpoBaHHOCTh YMEHHUH BIAJACTh CUCTEMOW 3HAHHI 00 OCHOBHBIX

MCTOAaX HAYUYHOT'O IMO3HAaHUWs, UCIIOJIB3YEMBIX B XUMUH IIPHU U3YYCHHUU




BCIIECTB M XHUMHYECKHX SBJICHHI (Ha6J’IIO,I[eHI/Ie, HU3MCPCHUC,
OKCIICPUMCHT, MOI[CJ'II/IpOBaHI/IC), HCIIOJBb30BAaTh CHUCTCMHBIC
XUMHUYCCKUC 3HAHUA I T[IPUHATUA pCIJ_ICHI/Iﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yMEHHH COONIOATh TpaBWIa TOJIB30BAHUS
XUMHYECKOH TOCYION U J1abopaTOpHBIM OOOPYJOBaHHEM, a TaKXKe
mpaBmiia oOpalleHus ¢ BEMIECTBAMU B COOTBETCTBUH C MHCTPYKIUSIMU

110 BBIITOJIHCHUIO JIa60paTOpHI>IX XUMHNYECCKUX OIIBITOB

3.3

CdhopmupoBaHHOCTH YMEHUH TNIAHUPOBATH U BBINIOJHATH XUMHUYECKUAN
OKCIICPUMCHT (HpeBpaHICHI/ISI OpraHN4YC€CKHUX BCIICCTB IIPpHU HAIrp€BaHUU,
MOJIyYEHHUE ITUIICHA U M3yYCHHUE €0 CBOWCTB, KAUECTBEHHBIC PEAKIIHH
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 pE3yIbTAThI 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 MCXOAHOI'0 BCIICCTBA MM
MMpOAYKTa pCaKIU IO U3BECTHBIM MACCE, O6’béMy, KOJIMYCCTBY OAHOTO

N3 UCXOJHBIX BCHICCTB UJIU ITPOAYKTOB pCaKI_II/II/I)

3.5

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

(cpenctBa MaccoBoit nH(popMaru, cetb IHTEpHET U 1pyrue)

3.6

ChopmupoBaHHOCT, yMEHUW COOJIOAATh MpaBWJIa HKOJIOTHYECKH
11eJ1ecO00pa3HOro TMOBEIEHUs! B OBITY M TPYJOBOM JAEATEIbHOCTH B
LEIAX COXPAaHEHUS CBOETO 3I0pOBbi U OKPYXKAOWEH IPUPOAHOU
Cpellbl, OCO3HaBaThb OMACHOCTh BO3JCHCTBHSI Ha YXUBBIE OPraHU3MBbI
OTpeIeNIEHHBIX OPraHWYECKUX BEILIECTB, TOHMMAsl CMBICI IOKa3aTelis
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

IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI OCBOEHHSI OCHOBHOM
o0pa3oBaTeIbHOIl MPOrpaMMbI CpeHero 0d1ero 00pa3oBaHus




pe3yJibTarTa

1

TeopeTnueckue OCHOBbI XUMUU

1.1

Brnanenne cucremMoil XMMHYECKMX 3HAHUM, KOTOpas BKIIFOYACT:
OCHOBOTIOJIATAIOIINE  TOHATHS  (XUMHUYECKHUH  DJIEMEHT,  aTOM,
SIICKTPOHHAst 000JI0YKa aToMma, S-, p-, d-3JIeKTPOHHbBIE OPOUTAIIH AaTOMOB,
WOH, MOJIEKYJa, BAJIEHTHOCTb, OJJIEKTPOOTPUIIATEIBHOCTh, CTENEHb
OKHCJICHUS, XMMHUYECKasl CBA3b, MOJIb, MOJIApPHAs Macca, MOJISIPHBIN
00BEM, KpUCTAUTMYECKass pemeéTKa, TUIbl XUMHUYECKUX PEaKlui
(OKHCITUTEIIBHO-BOCCTAHOBUTEIBHBIC, JK30- M DHIOTEPMHUUYECKHUE,
pEaKIMu HMOHHOTO OOMEHA), PacTBOpP, SJICKTPOJUTHI, HEAJICKTPOJIUTHI,
ANEKTPOJUTUYECKAs  JUCCOLMALMSA, OKHUCIHUTENb, BOCCTAHOBUTEIIb,
CKOPOCTh XMMHUYECKOM PEAKIUU, XUMUUYECKOE PABHOBECUE); TEOPUHU U
3aKOHBI (TEOpHUsl SIEKTPOIUTHUECKON nuccouuanmu, llepuonnueckuit
3akoH [[.J. MenneneeBa, 3aKOH COXpPaHEHHsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3BIK XUMUH, (DAKTOJIOTUIECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, TMOJy4eHHWH U OE30MacHOM 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 HEOPraHWYECKHX
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’IIO,I[eHI/Ie, HU3MCPCHUC, OKCIICPUMCHT,

MOJIETUPOBAHUE)

1.4

CdopmMupoBaHHOCTh yMEHUN OMNpPEAENATh BaJCHTHOCTh M CTENEHb
OKUCJICHUS XUMHUYECKUX OJJIIEMEHTOB B COCIMHEHHSX PA3JIUYHOIO
cocTaBa, BHUJ  XMMHUYECKOW  CBA3M  (KOBAJIGHTHAasl,  WOHHAsi,
MeTaJuIM4ecKasi, BOJIOPOJHAsI) B COCIMHEHUAX, THUI KPUCTAILLTMYECKON
pPEHIETKA KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJIEKYJsipHasi, MOHHasi,

METaJTUYECKas )

1.5

ChopMupoBaHHOCTh YMEHHUH OMpEACIATh XapaKTep Cpelbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCAUHECHUI

1.6

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

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




OKHCJICHHUA 9JICMCHTOB, O6paTI/IMOCTI/I pCaknumu, Y4aCTHro

KaTajau3aTopa)

1.7

ChopMupoBaHHOCTb ~YMEHHMH COCTaBISATb YpPaBHEHUsS  peakuuit
pa3IMYHBIX THIIOB, IOJHBIE M COKpPAIUEHHBIC YpPaBHEHWs peakuui
MOHHOTO OOMEHA, YUUTHIBAsL YCIIOBHSI, IPU KOTOPBIX ATU PEAKLIMH UIYT

JO0 KOHIIa

1.8

CdopMupoBaHHOCTh YMEHUH MPOBOJUTH PEAKIIMH, MOATBEPIKIAIOIINE
KaueCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKUX  BELIECTB,
pacrno3HaBaTh OIBITHBIM ITYTEM HOHBI, MPHUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CdopMUpOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHCIIUTEIHHO-
BOCCTAaHOBUTEIBHBIX peaxkuuii MOCPEICTBOM COCTaBJICHUS

AIIEKTPOHHOIO OajlaHCca 3TUX peakuuit

1.10

ChopMHUpPOBAaHHOCT, yMEHHH OOBSACHATH 3aBHCHMOCTh CKOPOCTH

XUMHUYECKON pEeaKIK OT pa3Iu4HbIX (DaKTOPOB

1.11

CdopmupoBaHHOCTh YMEHHUH  OOBACHATH  XapaKTep CMELIEHUs
XUMHYECKOI'0 PaBHOBECHS B 3aBUCUMOCTH OT BHEUIHETO BO3JIEHCTBUS

(mpunnun Jle [latenbe)

O6I.I.Ia$I N HCOPraHN4YCCKasl XUMHA

2.1

CdopmMupoBaHHOCTE yYMEHUH pacKpbIBaTh CMBICT lleprommyeckoro
3aKOHa J.N. Menneneena u JEMOHCTPHUPOBATH €ro

CUCTEMATH3UPYIOIIYI0,  OOBSCHUTENbHYHD U  NPOTHOCTUYECKYIO

byHKIIUN

2.2

ChopMHpOBAaHHOCTh YMEHUN XapaKTePU30BaTh FJIECKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJieMeHTOB 1—4 mnepuonoB Ilepuonnueckoi
cucTeMbl xuMmMudeckux odnemeHToB JI.M. MenaeneeBa, HCMoOIb3ys
MOHATHS  «S-, P-, O-3JIeKTPOHHBIE OpPOHUTATIH», <«IHEPreTUYECKHE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XUMHUYCCKHUX JJICMCHTOB U UX COG,Z[I/IHCHI/Iﬁ 110 HepnonaM nu prHHaM

[lepuoanueckont cucremsl Xxumuueckux 3aeMeHToB .M. Menaeneesa

2.3

CdopMupoBaHHOCTh yYMEHUN XapaKTEepH30BaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHMUECKHUX BEIIECTB PA3IMYHBIX KIACCOB,
MOJATBEPXKIATh  CYIIECTBOBAHWUE  TI'E€HETHYECKOW  CBSI3M  MEXKIY
HEOPraHWYECKUMH  BEHIECTBAMH  C  TOMOIIBIO  ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

24

ChopMupoBaHHOCT ~ YMEHHMH  YCTAHaBIMBATh  MPUHAIE)KHOCTH

HEOpPraHMUYECKUX BELIECTB IO MX COCTaBY K ONpPEIEIEHHOMY Kiaccy




(rpyr[ne) COCIUHEHUHN (HpOCTLIe BC€IICCTBA — MCTAJJIbl 1 HEMCTAJLJIbI,

OKCHJbI, OCHOBAaHUS, KUCJIOTHI, aM(bOTepHBIe THAPOKCUBI, COJ'II/I)

2.5

CdopMupoBaHHOCTh YMEHUU HCIOIB30BaTh XMMHUUYECKYIO CHMBOIUKY
IUIsL  cocTaBlieHUsT (OPMyN BEIIECTB U ypPaBHEHUM XUMHUYECKHX
peakiuii, cucrematnueckyto HomeHknatypy (IUPAC) u TpuBnanbHbie
Ha3BaHUs OTHEJbHBIX HEOPraHWYECKHX BEIIeCTB (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€HETHMYECKOM  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, ONPEIEICHUE CPeabl PACTBOPOB BEIIECTB C MTOMOILIBIO
YHUBEPCAJIBLHOTO HWHAMKATOpA, BIUSHUE pPa3IUYHbIX (AKTOPOB Ha
CKOPOCTh XMMHMYECKOM peakIMH, peaklud HOHHOTO OOMeHa,
KaueCTBEHHbBIC PEAKIIUU Ha CylbdaT-, KapOOHAT- U XJIOPHUI-aHHUOHBI, Ha
KaTHOH aMMOHMS, PELICHHWE SKCHEPUMEHTAIBbHBIX 3a/1ad IO TeMaM
«Metamnsl» u «HemeTael») B COOTBETCTBUU C MPAaBUIAMU TEXHUKH
0e30MacHOCTH TpH OOpalleHWH C BEHIECTBAMH U J1a0OpaTOPHBIM
o0opynoBaHuEeM; MIPEACTABISATh pe3yNbTATHI XUMUYECKOT0
JKCIIEpUMEHTa B (QopMe 3amucH YpaBHEHHH COOTBETCTBYIOIIUX

peakuuii ¥ GopMyITUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yIhTATOB

2.8

ChopMUpOBaHHOCTh YMEHHH COOJIOAATh MpaBWiIa TOJH30BAHUS
XUMUYECKOU TMOCYI0i M J1abopaTOpHBIM OOOPYAOBaHUEM, a TaKkKe
npaBuia oOpalieHusi ¢ BEIIECTBAMH B COOTBETCTBUM C MHCTPYKLIUSIMHU

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, PpOJM XHUMHH B IIO3HAHUU




SBJICHUA NOpUPOABl, B (POPMUPOBAHUM MBIIUIEHUS M KYJIbTYphI
JUYHOCTH, €€ (YHKUMOHAJIbHONH TI'PaMOTHOCTH, HEOOXOAMMOM i
peleHus] MPAKTUYECKUX 3a7ad M HIKOJOTMYECKH OOOCHOBAHHOI'O

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM Cpelie

3.2

CdhopmupoBaHHOCTB yMEHUN KPUTHYECKH AHaJIM3UPOBATH
XUMHUUYECKYI0 HH(POpMAIUIO, MOIYYaeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBO KOMMYHMKAIMH, ceTh IHTEpHET U Ipyrue)

3.3

CdopMupoBaHHOCTh YMEHHI COOJIFO/IaTh TIPaBHIA DKOJIOTHUYECKU
1[e1eco00pa3HOro TOBENEHUS B OBITY M TPYIOBOW AESITEILHOCTH B
[EISIX COXPAaHEHHUS CBOETO 3/I0POBbS M OKPYXAIOMIEH MPHPOIHOM

cpeabl

3.4

Oco3HaBaThb OIIaCHOCTH BO3HCﬁCTBHH Ha  JXUBBIC OpraHHU3MbI
OHpe,HeJ'IéHHBIX BCIICCTB, IOHKUMas CMBICII ITIOKAa3aTCJIsA HHK, IIOSACHATDH
Ha IMpuMepax CITOCOOBI YMCHBIICHUSA U MPEAOTBPAIICHNUA UX BPCIAHOI'O

BO3JICHCTBHUS Ha OpTraHu3M YCJIOBCKa

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, IMPEBPAILLICHUA U COXPAHCHUA SHCPIruu




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

1

TeopeTnueckrne OCHOBBI OPTraHUYECKOU XUMHUH

11

IIpenmeT OpraHM4eCKOM XUMHHU: €€ BO3HMKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIy4CHUH HOBBIX BEIIECTB UM MaTEpHaAlOB. TeOopus CTPOCHHUS OPraHUYECKUX

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

1.2

CtpykTypHBle (QOPMYNIBI OpPraHUYECKHUX BeIIeCTB. [ OMOJOTHS, H30MEpHUS.
XuMHUUYECKasl CBSA3b B OPraHUYECKHX COCIUHEHUSAX — OJMHAPHBIE U KpaTHbIC

cs3u. [IpencraBieHue o kiaccuGuKaIMy OpraHUIeCKIX BEIICCTB

1.3

Homenknatypa opraHnyeckux COEAMHEHHM (CHCTeMaThyecKasl)) U TPUBUAIbHBIC

Ha3BaHUS BaKHEUIIINX HpCHCTaBHTGHGﬁ KJIaCCOB OPraHNYCCKUX BCHICCTB

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 IpUPOAC, MMOJTYUCHUC N IPUMCHCHHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHE, FOMOJOTMYECKMH pAx. DTWUIEH U NPONWIEH —
NPOCTEUIINE TPEACTABUTEIN AJIKEHOB: (H3MUECKHE M XHMHUYECKHUE CBOICTBa
(peakuuyu THAPUPOBAHUS, TAJOTEHUPOBAHUS, TUAPATALMH, OKHUCIEHUS U

HOJ'II/IMCpI/ISaHI/II/I), IMOJIYYCHHEC U IIPUMCHCHUC

2.3

Anxaauensl: Oyraauesn-1,3 u wmetwiOyragueH-1,3: cTpoeHue, BaxHeHIIne
XMMUYECKHE CBOMCTBa (peakuus noiauMepusanun). IlosydyeHne CHHTETHYECKOTO

KaydyKa U pe3UHbI

2.4

AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYCCKUNA DS, AICTHIICH —
MPOCTEUININNA TPEACTABUTEIb QJIKHHOB: COCTaB, CTpOeHHEe, (U3UYECKHUE U
XUMHUYECKHE CBOMCTBA (pEaKIMU THAPUPOBAHUS, TAIOTCHUPOBAHUS, THIpATAIUH,

FOpeHI/IH), MOJIYYCHUC U IPUMCHCHUC

2.5

Apenbl. beHson: coctaB, cTpoeHHe, (U3NYECKHME U XMMHUYECKHE CBOICTBa
(peakiuu raJoreHupoBaHMUs U HUTPOBAHM), IOJydeHUE U IpUMeHeHue. Toayod:
COCTaB, CTpoeHHe, (uU3MYecKHe U XMMHUYECKHE CBOilcTBa  (peakuuu
rajJlOTeHUPOBAaHUS M HUTPOBAHM), MOJIy4YE€HHE M MpUMEHEHHe. TOKCHYHOCTH
apeHOB. ['eHeTnmyeckas CBsA3b MEXAY YIJIEBOAOPOAAMH, MPHUHAICKALIMMHU K

Ppa3jIniHbIM KJIaCCaM

2.6

[IpupoHbie UCTOUHUKH YTIIeBOAOPOA0B. [IprpoaHblil ra3 u nonyTHele HEPTIHBIE




ra3sl. Hetb u €€ mpoucxoxaenue. CrocoOsl nepepaboTki HE(PTU: MEperoHka,
KPEKUHI (TepMHMUYECKHUH, KaranuTudeckuit), muponus. IlponykTsl mepepaboTku
He(pTH, UX NMPUMEHEHUE B MPOMBIIUICHHOCTH M B ObITy. KameHHBI yroiab u

MMPOAYKTHI €0 nepepa60TKH

Kucnoponconep:xaiiue opraHndeckue CoeAMHEHUS

3.1

[IpenenpHble OAHOATOMHBIE CIUPTHL. METaHON U 3TAHOJ: CTPOEHUE, (PU3NIECKHE
U XMMHYECKME  CBOWCTBa  (peakUMM C  aKTUBHBIMH  METaJUIaMH,
raJIOT€HOBOJIOPOAAMH, TOpPEHHUE), INpUMEHEHHE. BOIOpOIHBIE CBS3U MEXAY
MOJIEKYJIaMH CIIUPTOB. J[elicTBHE METaHOJa M 3TAaHOJIA HA OPraHU3M 4YeJIOBEKa.
MHoroaToMHbI€ CIIUPTHL. DTUICHIJIMKOIb U TIUIEPUH: CTPOEHUE, (PU3NUECKUE U
XUMHUYECKHE CBOICTBa (B3aMMOJEICTBHE €O  IIEJIOYHBIMH  METAJUIaMU,
KauecTBEHHAsl peaklus Ha MHOTOaTOMHbIE CHMPTHI). JleficTBHME Ha OpraHu3M

YCJI0BCKa. HpI/IMeHeHI/IG rIMIOCprUHA U OTUJIICHI JIMKOJIA

3.2

®deHos:  CTpOCHUE MOJEKYNbl, (U3UYECKHUEe ¢ XHUMHYECKHE CBOMCTBA.

Toxcuunocts penona. [Ipumenenue penomna

3.3

3.4

Anbaerupl U KeToHbl. PopManblerus, aleTaibAerua: CTpOeHUe, PU3NIECKUE U
XUMHUYECKHE CBONCTBA (peaklUu OKHUCICHHS U BOCCTAHOBJICHMSI, KaUeCTBEHHbBIC

peakuun), MojiyueHue U NpuMeHeHHe

OnHOOCHOBHBIE TpeaeabHble KapOOHOBBIE KUCIOTH. MypaBbuHas M yKCyCHas
KHUCJIOTBI: CTPOCHHE, (PU3HUECKHE U XMMHUYECKHUe CBOMCTBA (CBOWCTBA, O0IIMe AJIs
Kjlacca KHUCJIOT, peakiuss JSTepuuKanuu), IOJyueHHe U IPUMEHEHHUE.
CreapuHoBasi M OJEMHOBAsl KUCJIOTHl KaK MPEJCTABUTENIM BBICIINX KapOOHOBBIX

KHUCJIOT. MBlIa KaK COJIM BBICIITNX Kap60HOBBIX KHCJIOT, UX MOIOIICC ,Z[eﬁCTBHe

3.5

Crnoxxuble 3¢upbl Kak MPOU3BOJHBIE KapPOOHOBBIX KHUCIOT. ['MAPONN3 CIOKHBIX
a¢upoB. Kupsl. ['maponus xupos. Ilpumenenue xupoB. buonmorndeckas poib

KHPOB

3.6

VYraeBobl: coCTaB, KIacCU(UKALUS YIJIeBOAOB (MOHO-, M- M MOJUCAXAPUIBI).
['moko3a — mpocTeWIMi MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS MOJICKYIIBL,
(bu3nUecKre U XUMHUYECKUE CBOMCTBA (B3aumoeiictBue ¢ ruapokcuaom meau(ll),
OKHCJICHUE aMMHUA4YHbIM pacTBopoM okcuaa cepebpa(l), BoccTaHoBieHHE,
OpOXKeHHE TIIIOKO3bl), HAaXOXJIEHHUE B MpPUPOJE, NMPUMEHEHUE, OHuooruveckas
posb. dorocuHTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxmMan u Hesmiono3a Kak
IpUposiHble moiauMepbl. CTpoeHHE Kpaxmana M Lelojo3bl. Pusznueckue u

XUMHUYECKHE CBOMCTBA KpaxMaia (THIpOJIn3, KAUeCTBEHHAs PeaKkius ¢ HOAOM)

A30Tconep>1<au1ne OpraHn4cCKUc COCAUMHCHHUA

4.1

AMMHOKHCIIOTHl KaK amM{(OTEpHbIe OpraHuYecKue coeAuHeHus. Pusnueckue u

XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuMepe riauiuHa). buonornueckoe




3HaYE€HUE aMHHOKHUCIOT. IlenTtuabl

4.2

benkum Kkak mnpUpOIHBIE BBICOKOMOJIEKYNsIpHbIE coenuHeHus. IlepBuunas,
BTOPUYHAs W TPETUYHAs CTPYKTypa OelkoB. XUMHUECKUE CBOMCTBAa OEJIKOB:

ruapojm3, AeHaTypaluusa, KaAUCCTBCHHBIC PECAKIIUU 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 COCOUHEHUI —

noJimMepur3anua U NOJIMKOHICHCALIUA

5.2

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

Kay4yKoB. [lomyuenue cMHTeTHYeCKOro KaydyKa U pPe3UHbI

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSN

TeOpeTI/I‘IeCKI/IC OCHOBBI XUMHUH

11

XuMudeckuit s1aemMeHT. AToMm. SIpo aToma, M30TOMBI. DIEKTPOHHAS 00O0JOUKA.
DHepreTHYecKre yPOBHU, MOAYPOBHH. ATOMHBIE OpOUTaH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pachpeeieHHs dJIEKTPOHOB MO OpOUTANISIM B aTOMax JJIEMEHTOB

MEPBBIX YETHIPEX MEPUOIO0B. DIEKTPOHHAS KOH(PUTYpAIHsI aTOMOB

1.2

Ilepnonnueckuii 3akoH u Ilepuognueckas cucrema XUMHUYECKUX d1eMeHTOB 1. 1.
MenneneeBa. CBs3p nepuoauyeckoro 3akoHa u Ilepumonnmyeckoil cucTeMbl
xumudeckux iemMeHToB [[.M. MenneneeBa ¢ COBpEMEHHOW TEOpPHEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH HU3MEHEHHUS CBOWCTB XHMMHMYECKHUX DJEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CJIOXHBIX BELIECTB IO IpylnaM U MepHoaM.

3HaueHue NEPpUOANICCKOr'0 3aKOHA B PaA3BUTHUHU HAYKH

1.3

Ctpoenne BemniecTBa. XHUMHYECKass CBS3b. BHIBI XUMHUYECKOM  CBSI3HU
(koBajieHTHAsT HEMOJSIPHAsT W TOJSpHas, HWOHHAs, MeTauindeckas). VoHBI:
KaTHOHBI 1 aHHMOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLIENITOPHBIH). BogopoaHas cBs3b

14

BanenTHOCTB. D51eKTpOOTpULIATENBHOCTE. CTENEHh 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 paCTBOPHI. MaccoBas J0JIA BCIIECTBA 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 TPCBpAIICHUA SHCPIUU MIPU XUMHUYCCKUX 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, iejouHas. Peakiu mMOHHOTro

oOMeHa

1.11

OKHCIUTEIIEHO-BOCCTAHOBUTCILHBIC peaKkumun

Heoprannueckas xumus

2.1

Hemetamnel. TlonoskeHne HEMeETalJIOB B HepI/IO,Z[I/I‘ICCKOI;'I CHUCTCMC XHMHUYCCKHX
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

XUMUYECKHE CBOICTBa Ba)KHEUIIMX HEMETa/NIOB (TajoreHoB, Cephl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U WX  COCNUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKALIUX ~ KUCJIOT, BOJAOPOJHBIX coeauHeHui). Ilpumenenue

BOKHEUIIINX HEMETAIJIOB U UX COENUHEHUHN

2.3

Meramnsl. Ilonoxenue wmeramioB B Ilepuogudeckol cucTeME XUMHYECKUX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0UEK
aToMOB MeTayioB. O0mMe guznueckue cBoricTBa MeTaioB. CrutaBbl METAJIOB.

DNEKTPOXUMHUUECKHUN Psi/i HAIPSHDKEHUH METaIIJIOB

2.4

XUMHUYECKHE CBOWCTBA BAXKHEHIIMX METAIOB (HATpWU, Kaluii, KaJabIui,
MarHui, aJlOMUHUH, ITUHK, XpOM, JKeJIe30, MEJb) MU WX coeauHeHuid. 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 xumMum B oOeCNeYCHHH SKOJOTHYECKOW, JHEPreTUYCCKOW W TIHIIEBOM
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)XKHEHUIIINX BeEIIECTB. YeaoBEK B MHUPE BCHICCTB U MATCpPHUATIOB: BaKHEHIIIM €
CTPOUTCIIBHBIC MAaTCpUualibl, KOHCTPYKHOHWOHHBIC MATCPpHUAJIbI, KpaCKH, CTCKIIO,
KEepaMHKa, MaTCpuajibl A 3JICKTPOHUKHW, HAHOMATCPHUAJIbI, OPraHUYCCKUC U

MUHepalbHble yI00peHus

3.3

XuMHUsT W 3I0pOBbE UEJIOBEKAa: IIpaBWjIa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpemapaToB, MpaBUiIa 0€30MACHOT0 UCIIOJIL30BAHUS MTPETAPATOB OBITOBOM XUMUHU

B [IOBCETHEBHOU KU3HU




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 10 xmacce/ T'abpuensia O.C., OctpoymoB N.T"., Cnagkos C.A.,
AxnmoHepHoe obmectBo «M3aarenbcTBoO «IIpocBenieHue»
» Xumus, 11 xmace/ I'abpuensa O.C., OcrpoymoB WN.T'., Cnankos C.A.,

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1.Xumus 10 kinacc. KoHTpoibHBIE U IPOBEPOUYHBIEC PAOOTHI K YUEOHUKY
O.C.I'abpuensna «Xumusi, 10 knacc (0a30Bbii ypoBeHb)» - M.:[Ipoda,
2015r.

2. 3agaunuk no xumuu: 10 kiace: 118 yyammxcs o011eo0pa3oBaTeIbHbIX
yupexnenuii / H.E.Ky3nenosa, A.H.JIéBkun. — M.: Benrana-I'pad, 2007
3. KonrponsHeie uamepurenbabie MaTepuaibl. Xumus. 10 kmacc. PI'OC /
A.C.Kopomenko u sip. — M.: U3narenbcTBo «IKk3amen», 2017,

4. Opranuueckasi XuMHsI B TECTax, 3a/ladyax U ynpaxxkHeHusx. 10 kmacc
(aBTopsl O. C. T'abpuensu, U.I'.Octpoymos, E.E.OctpoymoBa). — M.:
Hpoda, 2003

5.Meroanueckoe nmocooue. 11 knacc (aBropsl O. C. I'abpuensu, U. I
Octpoymos, U. B. Akcénona).

6. O6mIas XxuMus B TeCTax, 3agadax u ynpaxueHusx. 11 kmacc (aBropsr O. C.



INabpuensn, N.I'.Octpoymos, A.I'.Beenenckas). — M.: [lpoda, 2003

7. Hacronbhas kaura yuurens. Xumus. 11 kiacc (B 24.)/ O.C. 'abpuensiH,
I'.I".JIsicoBa, A.I'.BBenenckas. — M.: [Ipoda, 2003.

8. Xumus 11 kiacc. KoHTpobHBIE U IPOBEPOUYHBIE pa0OTHI K y4EOHUKY

O.C.I'abpuensna «Xumus, 9 knace» - M.:/Ipoda, 2014

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
HUHTEPHET

http://him.1september.ru

http://shool-sector.relarn.ru/nsm/
http://my.mail.ru/community/chem-textbook/

http://chemistry.narod.ru

http://nim-school.ru






