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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHero ooOimero o0pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DenepaibHOM  rOCYIapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peanu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoin denepannu Ha nepuoa a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3paboTKe MPOrpaMMbl MO XUMHUH, K OINPEACTICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamMera «Xumus» 1iig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHuenrtyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, pe3ylbTaToOB OOyueHUs U TpeOOBaHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CIOYXHUT 3aBEpULIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTU KacaloTCs
MO3HAHUS 3aKOHOB IPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpbI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U NpUpoaHOH cpene. Peanusyercs xumudeckoe oOpa3oBaHuEe OOyYarOIIMXCS Ha
YPOBHE CpeIHEero 00111ero o0pa3oBaHus CpeACTBaMH Y4€OHOI0 MpeAMETa « XUMUS»,
COJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAECIECHbl B MpPOTrpaMMe MO XHUMHH C
y4€TOM creuu@uKd HayKd XUMHUH, €€ 3HA4YC€HHs B TMO3HAHUU MPUPOILI U B
MaTepHalbHOW KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIMIMX LENEeH U MPUHIHUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMbl CpEIHEro OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO pOJb B
COBPEMEHHOW LMBWJIM3ALMM, B CO3JJaHUM HOBOW 0a3bl MaTepUagbHON KYJIbTYpPHI.
Ona BHOCHUT CBOH BKJIaJ B (POPMUPOBAHNE PALIMOHAIBHOTO HAYYHOT'O MBIIIUICHUS, B
CO3/IaHUE IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JaCTSIMU IPUMEHEHUS.

TecHO B3aMMOJENCTBYSl C APYTHMMH €CTECTBEHHBIMM HAayKaMH, XUMHs cTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO



TpyJa U JKM3HU KaxJIoro ujeHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMH HaIlpaBJIEHA Ha pEIICHUE
rII00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHUECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOHKCHHUS
00pa30BaHMsI B Pa3IUYHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOIas U HeOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHu4eckol xumuu. GOpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHHUW NPU HU3YYCHUU
npeaMera 00ecnedyMBaeT BO3MOYKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLIUX MOHITHUI, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3yYEHHI0O ydyeOHOro marepuaja U 00yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPEICIEHHBIX
TEOPETHUYECKNX YpOBHAX. Tak, B Kypce OpraHMYeCKOW XHWMHHM BEUIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
IpeJCTaBICHUN O CTpoeHUH BeriecTB. CBeZieHHs 00 H3ydaeMbIX B Kypce BEeLIeCTBax
JAlOTCSl B Pa3BUTHHM — OT YIJIEBOJOPOIOB /10 CIOMXHBIX OMOJIOTMYECKH aKTUBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XMMUHU  MOJYy4alOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJICTaBICHUS O XUMUYECKOMN CBsI3U, KIAaCCU(PHUKAIIMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro YpOBHS
paccMaTpUBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOTO OOHIEro o00pa3oBaHUs
TEOPETUYECKU MaTtepuan | (PaKTOJIOrMYECKHUE CBEIAEHUS O BeEllecTBaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHuyeckas
XUMHSD) 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX MO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMH 53TOro 3akoHa — OT
000011aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Ennnast cucrema 3HaHMN O Ba)XHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, A TAKXKE O XUMHUYECKHUX PEAKLHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MTPOTEKAHMS JonoHsAeTcs B Kypcax 10 u 11 kmaccoB asiemeHTaMu



COJIep KaHMs, UMEIOIIMMU KYJIbTYPOJIOTHYECKUNM M MPUKIATHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XMMUU C APYTMMHU HayKaMmw,
PacKphIBaIOT €€ POJib B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeIOBEKa,
CHOCOOCTBYIOT BOCITUTAHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUHU
U MIPAKTUYECKUX MPWIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICIMBATH MHPOPMALIUIO U IPUMEHATD €& JIsl TOTOJTHEH WS 3HAHUM,
pELICHHS HHTEIJIEKTYaIbHBIX U 3KCIIEPUMEHTAIBHBIX UCCIEA0BATEIbCKUX 3a1a4. B
LEJIOM COJEp)KaHWE Yy4eOHOro mnpeamera «XHMHS» JaHHOTO YPOBHS W3YYECHHS
OpPUEHTHPOBAHO Ha (HOpMHUpPOBaHHE y 00YUAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIsL TIOHUMaHusT (PUIOCOPCKUX HAEH, TaKUX KakK: MaTepHallbHOE €IMHCTBO
HEOPTaHUYECKOTO U OPraHUYECKOro MUpa, OOYCIOBIEHHOCTh CBOMCTB BEUIECTB UX
COCTABOM M CTPOEHUEM, I03HABAEMOCTh IPUPOJHBIX SIBICHHUN MyTEM IKCIIEPUMEHTA
U pEHICHUs MPOTUBOPEYUN MEXKIYy HOBBIMU (PakKTaMU U TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMUMHUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieMm, a
Takke NpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B rmimaHe pemeHus 3aad  BOCIHUTAHUSA, PAa3BUTHS M COLMAIU3ALMU
OoOy4YaronmMxcss NPHUHATHIE MNPOrpaMMOM IO XUMHUU MOJIXOJbl K OINPEAECICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeayCcMaTpuBaroT (opMHpoBaHHUE
YHUBEPCAIbHBIX YUYEOHBIX ACHCTBUHN, UMEIONUX 0a30BO€ 3HAUCHHUE TSI PA3IMYHBIX
BUJIOB [ICATEIILHOCTH: pEIICHUs NpoOjeM, TOMCKa, aHaiu3a M 0o0pabdoTKu
uH(poOpMalMu, HEOOXOAMMBIX [UJIi MPUOOPETEHUS OMNbITa MPAKTUYECKON U
UCCJIEIOBATENCKON JIeATEIbHOCTH, 3aHMMAlOUIE Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mpaktuke npemnojgaBaHus XMMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus, TaK U Ha YPOBHE cpeHEro ol1iero o0pa3oBaHusi, IPU OMPEICTICHUN
COJIEPKATEeIbHOM XApPAaKTEPUCTUKHM LIeJIed W3Y4eHUs NpeIMeTa HallpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJibTyphl. C
METOJAMYECKOW TOYKM 3pPEHUsI TAaKOM MOJAXOJ K OIpPEACNICHUIO LieJied W3ydeHUs
IpEeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMU LEIAMHU H3Y4YEHHS MpeaMera
«Xumusi» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) siBisttOTCSA:

o (opMupoBaHME CHCTEMBl XHMHYECKUX 3HAHMM KakK BakHeEHIen
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JIeKaT KIIIOYEBBIC TOHATHUS, (PYyHIAMEHTAILHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU MOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHNI MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJIEHHUE C UCTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;



« (opMHUpPOBAHME U PA3BUTHUE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHUS
BEILECTB U XUMHUYECKUX PEAKIINil, HEOOXOIMMBIX JIJIsi MPUOOPETEHUS YMEHUN
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUN, HMMEIOIINX
MECTO B MPUPOJE, B MPAKTUYECKON U TOBCEIHEBHOM KU3HU;

¢ Ppa3BUTHE YMEHHH U CIIOCOOOB JESATEIbHOCTH, CBA3AHHBIX C HAOIIOJCHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBUII
0e30macHOro 0OpallleHus C BEIIECTBAMH.

Hapsiay ¢ aTum, cozepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
npeaMeTa B MporpaMMe Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHHU C
HOBBIMHU TIPUOPUTETAMHU B CHUCTEME CpeaHero oodiero odpazoBanus. CerojgHs B
MPEenoJIaBaHUK XUMUHU B OOJIBIIEH CTEeHH OTAAETCS MPEAIOUYTEHUE TPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOW Ha MOJTOTOBKY
BBIITYCKHUKA 00I1e00pa30BaTEIbHON OpraHu3aliy, BIIAJICIOIIET0 HE HabOpoOM
3HaHWH, a (PyHKIMOHAIBHON TPAMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSMU
AKTUBHOTO MOJYYEHUs 3HAaHUI U IPUMEHEHUS UX B PEAIbHOM JKU3HM JUJIsl pEeLICHMUS
IPAKTUYECKUX 3ajau.

B cBsi3u ¢ 3TUM IIpH U3y4E€HUHU NpeaMeTa « XUMHUSD TOMUHHUPYIOIIEE 3HaUCHHE
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

ajanTamnys 00y4aroluXcsl K YCJIOBHSIM JUHAMUYHO Pa3BHBAIOLIEIOCS MUPA,
(GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY HMPHUHITHIO TPaAaMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHsIX, CB3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dopmupoBaHre y OOy4aromMxcs KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIETEHIINI), UMEIONINX YHHUBEPCAaJbHOE 3HAUEHUE MJIi pa3jIMuHbIX BUJOB
NeSATEeTLHOCTH: PEIIeHHs MpoOJieM, MorcKa, aHaau3a U 00padoTKku MHGOpPMAIIHH,
HEOOXOMMBIX AJIsI MPUOOPETEHHUS ONBITA S TEIBHOCTH, KOTOPAst 3aHUMAET BAXKHOE
MECTO B TO3HAHUU XUMHH, a TaKXe JUIA OLEHKH C MO3WIUN SKOJIOTHYECKON
0€30I1acCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX ITPOLIECCOB HA OPraHU3M
4eJIOBEKa U MPUPOJIHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00YyUarIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHWS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH Ul TOMCKA M aHalu3a y4eOHOM u
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMHpoBaHUE U Pa3BUTHE Y 00YYaAIOUIUXCSl ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILIEHUS, HA0II0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, MPH IJIAHHUPOBAHUH W TPOBEACHUH XHMHYECKOTO
IKCIEPUMEHTA;

BOCIHUTaHHE Yy oOOydarommxcs YOeKIEHHOCTH B T'YMaHUCTHYECKOU
HANPaBIEHHOCTH XUMHUHU, €€ BAXXHOW PONM B PEIICHUH TI00ANBHBIX MpPoOIeM



PaIMoOHAaIBFHOTO MPUPOIOIOIB30BaHNs, TIOTIOTHEHNS YHEPTETUIECKUX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JI0OPOBBIO, a TakK)Ke MPUOOPETCHUS OIbITA
WCITOJIP30BAHUS TOMYYEHHBIX 3HAHWWA JJI TPUHSITHS TPAMOTHBIX DEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SIBJICHUSMH.

B yueOHOM maHe cpemHero ooOmero oOpa3oBaHHS TMPEAMET «XUMUS)
0a30BOTr0 YpOBHS BXOAWT B COCTaB MpeIMeTHOW 001acTi «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD.

OO11e€e Ynca0 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpenHero obmero oopazoBanmsi, cocTaniseT 68 yacon: B 10 kiracce — 34 gaca (1 gac
B Henento), B 11 kiacce — 34 gaca (1 yac B Heneio).

COJEPXAHUE OBYUYEHUA
10 KITACC
OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHNYECKOM XUMMHUH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIyYEHUH HOBBIX BEIIECTB W MATEPHAIOB. T€OpUsS CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUsA. CTPYKTYpHBIE (OPMYJIBI
OpraHMYecKuX BelecTB. ['omomorus, wusomepus. XHUMHUYECKass CBA3b B
OpPraHUYECKUX COCIMHEHUSAX — OJMHAPHBIC U KPATHBIE CBSA3H.

[IpeacraBnenne o kinaccupUKaIMM OpraHuyeckux BemiecTB. HomeHknaTypa
OpraHMYECKUX COCOUHEHUN (CUCTEeMaTWyecKas) W TpUBUAIbHBIE Ha3BAHUS
BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OpraHUYECKUX BEIIECTB U MaTEpHaAlaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHUYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPAlMOHHBIX OMNBITOB MO IPEBPALICHUIO OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuu (MJIaBjieHue, OOyriIuBaHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psAd. MeraH u dTaH —
NpOCTEUIINE NPEICTABUTENN aJKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBa
(peakuu 3amMelleHus] U TOPEHUs), HAxXOXKIEHUE B MPUPOJE, IOIYyYEHUE H
IIPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psAl. DTWIEH U NPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME MU XUMHUYECKHUE CBOMCTBa
(peakMu  TUAPUPOBAHMS, TAJOIC€HUPOBAHUA, THUAPATALMH, OKHUCICHUS W
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.



Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XMMHUYECKHE CBOMCTBa (peakuus noiaumepusauuun). IlomyueHue CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifi. ALIETUIICH
— TPOCTEHIINNA TMPEACTaBUTENh AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKHE H
XMMHUYECKHUE CBOWMCTBA (pEakUuu TUAPUPOBAHUS, raJlOreHUPOBaHMs, THIpATallly,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocraB, crpoeHue, pU3NYECKUE U XUMHUYECKHE CBOWCTBA
(peakiuu raJjoreHMpOBaHUSI U HUTPOBAHUS), NOJIYYEHUE U MPUMEHEHHE. Tomyon:
cocmae, cmpoeHue,  Quauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN102eHUPOBANUSL U HUMPOBAHUS), NOTyYeHue u npumeneHue. TOKCUIHOCTh ApEHOB.
['eHeTnueckas CBA3b MEXAY YIIIEBOAOPOAAMM, NPUHAJICKAMMMMHA K PA3IMYHBIM
KJIACCaM.

[IpuponHbIE HMCTOYHHMKH YIJIIEBOAOPOAOB. IIpupomHblii Ta3 W IONMYTHBIE
HeTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepadoTku HePTH:
NEPErOHKa, KPEKUHI (TEPMHUYECKHM, KaTaaUTHYeCKuil), muponu3. IIpoaykTbl
nepepaboTky He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITYy. KaMeHHbIi
yroJb U MPOAYKTHI €ro NepepadoTKU.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHHE C 00pa3liaMu IIaCTMAcC, KaydyKOB U pe3uHbl, Koyuiekuuu «Hedte»
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJl YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IIPOBEICHNE PAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUIIEHA U U3YYEHHUE €r0 CBOWCTB.

Pacuérnblie 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MM IMPOJIYKTA PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM MIPOAYKTOB PEAKIIIH).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUS

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHUE,
¢usznyeckne M XHUMUYECKHME CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHble CBsI3U MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJa HA OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COUPTBL. ODTWIEHIJUKOIb M  TIIMLEPUH: CTPOEHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoeka. [ [pumeHenune rauueprHa U 3THIIEHTJIKOJIS.

®deHoJ: CTpOEHHME MOJEKYJbl, (U3NYECKHUe M XHUMHUYECKHE CBOICTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anbaerugpl U kemowuwvl. DopManbIETUi, alETAIBICTUl: CTPOCHHUE,
buznyeckue U XMMUYECKHE CBOICTBa (peaklUMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyUYEHHUE U TPUMEHEHUE.




OAHOOCHOBHBIE MpeeNibHbIe KapOOHOBBIE KUCIOTh. MypaBbHHAsA U YKCYCHas
KHUCJIOTBL: CTpOEHUE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KUCTIOT, peakius dTepuukanuu), noiayyeHue u npumenenue. CreapuHoBas
Y OJIEMHOBAsl KUCJIOTHI KAaK MPEJACTABUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. MbLia
KaK COJIM BBICHIUX KapOOHOBBIX KMCJIOT, UX MOIOIIIEE JICUCTBUE.

CnoxxHble 3(QUpbBl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [uuponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buosornueckas
POJIb KHUPOB.

VYrneBoawl: cocTaB, Kiaccu(uKanus ~— yrieBoJoB  (MOHO-, JOH- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aMMOJIEUCTBHE C TUIPOKCUIOM
menu(Il), okucinenne aMMuadHbBIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIICHHME,
OpO>KEHHE TIIIOKO3bI), HAX0XKICHHUE B PUPOJIE, IPUMEHEHUE, OMOIOTHYECKast POJIb.
®dortocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u nemnono3a Kak OpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
neunono3sl.  du3nueckue M XUMHYECKHE CBOMCTBA Kpaxmana (THIpOJIu3,
KaueCTBEHHAs PEAKILIUS C HOJIOM).

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W MX MPEBpaICHUM:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcugom Meau(Il)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEUCTBHUE TIIUIIEPUHA C
rugpokcugoMm meau(ll)), anpaeruoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmeau(Il), B3aumonelcTBUE Kpaxmalla C HOJOM),
MPOBEICHHE MPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

PacuérHble 3anaumn.

Bbluncienuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEMIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKLIUN).

A3oTcoaeprkalye OpraHu4eckKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(poTepHbIe Oprannyeckue coequHeHus. dusnyeckue u
XUMUYECKHE CBOWCTBA aMHHOKHUCIOT (Ha mpuMmepe riuiuHa). buomornueckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpOAHBIE BBICOKOMOJICKYJSApHBIC coeauHeHus. llepBuunas,
BTOpPUYHA M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHYECKHE CBOWCTBA OCIIKOB:
THIPOJIN3, ICHATYpPAIHsl, KAYECTBEHHBIC PEAKIINK Ha OCJIKU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
HaOJII0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKIIMK OEIKOB.

BroicokoMoJ1eKyJISIpHBbIE COeINHEHNS

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas



macca. OCHOBHBIE METOJbl CHHTE32 BBICOKOMOJIEKYJSIPHBIX COEIWHEHHH —
HOJMMEPHU3aIHsl U OJTMKOHICHCALIUS.

OKCHepUMEHTAJIbHbIE METOJbl W3Y4YEHHUs] BEUIECTB M UX MpPEBpalllCHUN:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcCC,
Kay4yyKOB.

MeXIpeaMeTHbIE CBS3H.

Peanu3zanust MeXnpenMeTHBIX CBSI3eH MPU U3YYEHUN OPTraHUYecCKOW XMMHHU B
10 kmacce ocCylIecTBISETCS uepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAYYHBIX MOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CUCTEMHBIMU JUISI OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKJIA.

OO11ue ecTeCTBEHHO-HAyUYHbIE IOHATHSA: SIBJICHUE, HAYYHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, Kiaccu(uKanus, MepruoJUUHOCTh, HAOIIOIEHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICJIHPOBAHHE.

dusuka: MaTepus, SHeprus, Macca, aToM, JJIEKTPOH, MOJIEKyJa,
HPHEPreTUUECKUN YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHE
BELIECTBA, (PU3MUECKUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorus: kierka, opranusMm, Ouocepa, oOMEH BELIECTB B OpraHU3Me,
doTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIE BeliecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(epMEHTHI).

['eorpadusi: MuHepabl, TOpHbIE MOPO/BI, TOJE3HbIE UCKONIAEMbIE, TOILIUBO,
pecypcehl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETHYECKHUE MpenapaThl, MaTeprabl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XuMuYeckuil sneMeHT. AToM. Sapo artoma, H30TONbL. DJIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOHUTamu, s-, pP-, d-
anemMeHThl. OCOOCHHOCTH pacIpeiejieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHASI KOH(DUTYpaIKsi aTOMOB.

[Tepnoanueckuii 3aKoH U [leproanyeckas cicteMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepuoandeckoil cuctembl
xumudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUA CBOMCTB XUMHUYECKHX 3JJIEMEHTOB W
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B Pa3BUTHU HAYKHU.



Crpoenue BemecTtBa. XUMUYECKas CBA3b. BuUABl XUMHUYECKOH CBS3H
(KOoBaJICHTHasl HEMOJIApHAs M MOJIApHAasi, MOHHAs, MeTandeckas). MexaHu3mbl
oOpa3oBaHMsI KOBAJEHTHOM XUMHYECKOM CBSI3U (OOMEHHBII U JTOHOPHO-
akuentopHsiii). BomopogHas cBs3b. BalleHTHOCTB. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHnsa. OHbI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIPDHOTO  CTPOEHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccudpukanus HEOPraHUYECKUX COCIMHECHU. Homenkiatypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckas — peakuud. Kimaccupukanmss — XMMHYECKMX — peakluil B
HEOPTraHWYECKOM M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHHsI MAcChl BELIECTB,
3aKOH COXPAaHEHUS U IIPEBPALLECHUs SHEPTUU [IPU XUMUYECKUX PEAKLIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3inuyHbIX (pakTopoB. OOpaTHMble
peakunu. XUMHYECKOE paBHOBecue. DaKTOphl, BIUAIOIIME HAa COCTOSHHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

OnexTponutryeckas aucconuanus. CuiabHbIe U cinalble 27aeKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUN.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHMS BEUIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadmun «llepuonnueckas cucreMa XuMUYeckux 3neMeHToB Jl. .
MenneneeBay, M3ydeHHE MoOJeNeH KPUCTAIUIMUECKUX PELIETOK, HaONIOeHHuE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B MPUCYTCTBUU KaTajln3aTOPa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C IOMOILbIO YHUBEPCAILHOT'O MHIMKATOPa, PeaKllMi HOHHOTO 0OMeHa), MPOBEECHUE
MpaKTUYECKON paboThl « BiusiHrE pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
peakuum».

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCIIOJIBb30BAHUEM MTOHATHS «MACCOBAs JOJIA
BEILIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilomoxxkenue HemetaiuioB B llepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3NYeCKrWe CBOMCTBA HEMETAIJIOB. AJUJIOTPONHUS HEMETauIoB (Ha mNpuMepe
KHUCJIOpOoa, cephl, hochopa u yriepoa).



XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAIOB (rajoreHOB, CEPbI, a30Ta,
dbochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IprMeHeHNE Ba)XHENIIMX HEMETAIIOB U KX COEUHEHH.

Meramnel. 1lonoxenne meramnoB B [lepronnueckon cucremMe XMMHUYECKUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mue usnyeckue cBoicTBa MetamuioB. CIUiaBbl METAJUIOB.
DNEeKTPOXUMHUYECKHUI psAJT HAPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.

OO6mue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHre MeTalioB B OBITY U
TEXHUKE.

ODKCHEPUMEHTAJIbHBIE METOJIbl M3YyYE€HUS BEIIECTB W WX NPEBPALICHUN:
M3YYEHHUE KOJUICKIMU «MeTallibl U CIUIaBbl», OOpPa3ll0B HEMETAJIOB, pEIICHUE
HKCIIEPUMEHTAJILHBIX 3a/a4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PACcTBOpaMU
KHUCIIOT U IIeJI0Yei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJIIOB).

Pacuérnblie 3anaun.

Pacuétpl mMaccel BellecTBa Wi 00bEMA ra3oB IO U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEECT MPUMECH.

XuMus ¥ KU3Hb

Ponp xuMun B 0OecrieyeHUH SKOJIOTUYECKOU, DYHEPreTUYECKON W MUIIEBOU
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECCTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAKHEHUIINE CTPOUTEIIBHBIE
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuabl I JJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMHST U 3I0pOBbE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
penaparoB, paBuia 0€30MaCHOTO UCIIOIB30BAHUS MIPENapaToB OBITOBOM XUMUU B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanuss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOOmed
HEOpraHU4eCcKor XuMuu B 11 Kiacce oCyIeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUN, SIBISIOMAXCS
CUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccupukaius, TMepUoOIUIHOCTh, HAOIIOCHHE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHHE, SIBJICHUE.

duzuka: MaTepus, YHEPIrus, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIETUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BbEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEIWYMHBI U €AUHHUIIBI UX
HU3MEPEHUs, CKOPOCTb.

buonorus: kieTka, oOpraHuW3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIIMBO,
pecypchl.

TexHoMOrus: XUMUYECKasi MPOMBIIUICHHOCTh, METAJLTYprusi, IPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO3SUCTBEHHOE IPOU3BOJICTBO, MHUINECBAs
MPOMBIIICHHOCTh,  (hapMarleBTUUeCKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IpernapaTtoB, ITPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHUH.

[INTAHUPYEMBIE PE3VJIBTATBEI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWHN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pPE3yJbTaTaM OCBOCHUS
oOy4YaromuMHUCs TporpaMM cCpeaHero oOimiero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeIMETHBIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOTPaMM CPEIHET0 OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHUCTEMHO-ACSITEILHOCTHBIM TMOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS TpeaAMeTa «XHMHsS» Ha YpPOBHE CPEIHEro
o0111ero oOpa3oBaHusl BbIJEIEHBI CICIYIOIINE COCTABISIOININE:

OCO3HAaHHE OOYYAIONIUMHUCS POCCHHCKONW TpakKTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HaJM4Yue MOTUBAIIMU K 00yUCHHIO;

I[eJICHANPAaBJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUW JTUYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEW U NCTOPUUYECKUX TPAJAUIIHKN 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU yYCTAHOBKAMHU, MPUCYIIMMHU IIE€JI0CTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJMYue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
LEJU U CTPOUTH )KU3HEHHBIE TJIAHBI.



JIMYHOCTHBIE PE3YJbTAThl OCBOCHMS MpeIMETa «XHUMUS» JIOCTUTAIOTCS B
€IUHCTBE YYCOHOM M BOCIHUTATEIBHOM JIEATEIHPHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMHU, JYyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATBIMA B OOLIECTBE
HOpMaMd U TpaBWIaMH  TMOBEIEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHMS, CaMOpPAa3BUTHSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00ydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OITBITA TIO3HABATECILHON M TMPAKTHYECCKOW JEATECILHOCTH
OOyYaroIIMXCs M0 peau3ayy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIC B
YacTHu:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUSI 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJICTABJACHUS O COIMAJIBbHBIX HOPMax M MpPaBWJIAX MEKIUNYHOCTHBIX
OTHOILICHUM B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIHHOCTH MPH CO3AaHUN YIECOHBIX
MPOEKTOB, PEIICHUU YYECOHBIX U O3HABATEIBHBIX 33/1a4, BHITOJHEHUU XUMUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMaTh M TNPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTyYMEHTBI IPYTUX IIPHU aHAJIU3€ Pa3IMYHBIX BUIOB YU4EOHOH AEATEILHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIUTAHHUSA

[IECHHOCTHOTO OTHOIIECHUSI K HCTOPUYECKOMY M HAydYHOMY HaCJEIUI0
OTE€UYCCTBECHHOMN XUMUM;

YBOKCHHS K IIPOIIECCY TBOPYECTBA B OOJIACTHM TEOPHUHU M IMPAKTUUYECKOTO
MPUMEHEHHUSI XUMHUM, OCO3HAHMS TOTO, YTO JOCTHIXKCHUS HAYKH €CTh PE3YJbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

HMHTEpPECa U NT03HABATEIbHBIX MOTHBOB B MOJYYEHUH U MOCIEAYIOIIEM aHAIN3E
nH(pOpMaIMK O MEPEIOBHIX JOCTIKCHUSIX COBPEMEHHON OTEUYCCTBEHHON XUMHH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHbIE C XUMUUYECKUMHU SBICHUSIMH,
Y MPUHUMAaTh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICGHUBATh CBOE MOBEJEHHWE M TOCTYIIKH CBOMX TOBapHUIIEH C
MO3UIIMH HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME TMOCJEACTBUUA O3THUX
MOCTYTIKOB;

4) popmupoBaHus KyJbTYPbl 310POBbSI:



NOHUMAaHUsl LEHHOCTEN 3I0poBOro u Oe3omacHoro odpasza JKHU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pU3MYEeCKOMy U
MICUXUYECKOMY 370POBBIO;

COOMIO/IeHNsT TIpaBWiI O€30MMacHOTO OOpaleHusi C BEMecTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MOHMMAHUS LEHHOCTH TPaBWJl HWHIUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYaIUsX, YIPOKAIOIINUX 3I0POBbIO U KU3HU JIIO/ICH;

OCO3HAHUSI MOCJIEICTBUI U HENPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIhCKON
NESATEIbHOCTH, OOIECTBEHHO IMOJE3HOM, TBOPYECKOW W  JPYruX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUYECKUX 3ajad
COIIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UWHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGeccuil pa3IudHoro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUI IO XUMHH;

YBaKEHUS K TPYAY, JIOJAM TpyJa U pe3yibTaTaM TPYAOBOU ESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUIYAJIbHON TpPaeKTOPUU
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) K0JI0TUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JI€CO00Pa3HOTr0 OTHOUIEHUS K TMPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIHSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSTHUE MIPUPOTHON U COLMATILHOM CPE/Ibl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BaHUS JIOCTHXKCHHM XUMHUHU IS
pelIeHNs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BaAHNUS;

AKTUBHOTO HENPHUATUS ACWCTBUH, TMPHUHOCAIIMX BpPEH OKPYKAIOIIEH
MPUPOTHON Ccpelie, YMEHHsSI TIPOTHO3UPOBATH HEOJIATOMPUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIM4YUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIJICHUS, YKOJIOTUUECKON KYJIbTYPHI,
onbITa NEATEIIbHOCTH HKOJIOTUYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IIO3HABATEJIbHOM, KOMMYHUKATUBHOM U COLMAIBHOMN
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHOW MTPAKTUKH;



NOHMMAaHUA cleUM(UKY XUMHUM KaK HayKH, OCO3HaHus €€ poyind B
(OpMHUPOBAHNN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKA, B
NO3HAHWW TMPUPOJHBIX 3AKOHOMEPHOCTEN W pElIEHUH MpOOJEM COXpaHEHHS
IPUPOAHOTO PABHOBECHS;

yOexAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHHM JUISI COBPEMEHHOMU
IUBUIM3ALMN: B €€ TYMaHUCTHYECKOI HAIIPaBJIEHHOCTH U BaYKHOM POJIU B CO3/1aHUU
HOBOW 0a3bpl MaTepHaIbHOM KyJIbTYpbl, PEIICHWH TJI00AIbHBIX MpodieM
YCTOMYMBOT'O PA3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, DHEPTETUUECKOM, MUIIEBON U
IKOJIOTUYECKON ©O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, OOECIEUYCHUU YCIOBUM
YCIIELIHOTO TPYZa U 3KOJOTNYECKH KOM(POPTHOM KU3HU KaXKA0T0 YjieHa 00IECTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: IIOHMMAHMSI CYIIHOCTH METOJIOB
MO3HAHU, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOIb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MHUpa U
IPOUCXOAAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKIIOUEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCHOJIb30BaTh XHUMHYECKUE 3HAHUS I
peleHus mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIBCKON EATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpEphIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUW MO XHUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

HWHTEpeca K 0COOECHHOCTSAM TpyJa B paznyHbIX chepax npodhecCuoHATbHOM

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHUSI YUEOHOTO MpeaMera «XUMHsS» Ha
YpOBHE cpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HAUMMbIE IS dbopmupoBaHUs MHUPOBO33PEHUS oOy4Jaronmxcs
MEXIUCIUIUITMHAPHBIE (MEXKIPEIMETHbIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUINE
[EJTIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuu@uKky MeTOJ0B TMO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UCcCie0OBaHNe, HAOTIOIeHNE, M3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAJIbHbIC yueOHbIEC JEUCTBUS (TO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

pEryJsiTUBHbBIE), oOecreynBaroIye dbopmupoBaHue (GyHKUIHOHATBHOU
I'PaMOTHOCTH U COLIMATIEHOM KOMITETEHIIMH 00YYaroIInXCs;
COCOOHOCTD oOyJaromuxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS M yYHHBEPCAIbHBIE y4eOHBIE
JIEUCTBYS B MIO3HABATEIIBHON U COLMAIIBHOM MPAKTHKE.



MeranpenMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHbIMH  TIO3HABATEIbHBIMH, KOMMYHUKAaTUBHBIMU UM  PEryJSTUBHBIMU
NEUCTBUSIMU.

OBJagenue YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a30Bble JJOru4YecKmne JAeicTBUSI:

CaMOCTOATENbHO  (QOpMyJIHpOBAaTH U aKTyallU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LEIH JESITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTECPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTHUYECKOTO MBIIUICHUS —
BBIJICIISATh XapAKTEPHBIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINUE MOHATHS JJ11 OOBSICHEHUS OTJAEIbHBIX (PAKTOB U
SIBIICHUI;

BBHIOMpATh OCHOBAaHUA M KpUTEpUU [UIS KIAacCU(UKAIMK BEIIECTB M
XUMUYECKUX PEAKIINN;

YCTAHABJIMBAaTh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHbBIC, IO
aHAJIOTUH), BBIABISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATH B MPOIECCE MO3HAHUA, UCIIOJIb3yEMbIE B XUMUHU CHUMBOJNYECKUE
(3HAaKOBBIE) MOJICINIU, MPEOOPA30OBHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMya, ypaBHEHUE XUMUYECKOU peakIuu
— TIpU pEIICHUU Y4eOHBIX TMO3HABATENHHBIX M MPAKTHUUECKUX 3a]ad, MPUMEHSThH
Ha3BaHHbBIC MOJIECIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHbBIX PU3HAKOB
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM.

2) 0a30BbIe MCCJIEI0BATEIbCKHE AeliCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKIuu;

bopMyIMpOBAThH MENU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CaMOCTOSTEJIIBHOTO IUIAHUPOBAHUS W IPOBEIACHUSA
YYCHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 3a XOJI0M
MpoIlecca, CaMOCTOATENIbHO IMPOTHO3UPOBATH €r0 pe3yibTar, (PopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON PaboTe;

npuoOOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIILHOMY



MOMCKY METO/IOB PELIEHUs MPAKTUUECKUX 3aa4, IPUMEHEHUIO PA3JTMYHbBIX METOJIOB
MO3HAHUS.

3) pabora ¢ unpopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HWCTOYHHUKAX WHPoOpManuu (HAy4HO-
MOMYJIsIpHAsT JIUTEpPATypa XUMHUYECKOTO COJACPKAHWSA, CIPABOYHBIC TIOCOOUS,
pecypebl HTepHeTa), aHaMM3UpOBaTh UHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEYHBOCT;

(GbOpMyIMpPOBATh 3aMPOCHl U MPUMEHSITH PA3TMYHBIE METOIBI MPU TIOUCKE H
orbope wuHPOpMaMK, HEOOXOMUMOW [T BBIMOJTHCHUS YYEOHBIX  3amad
OTNpeENEHHOTO TUTIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATEILHO  BBIOMpATh  ONTHUMaNBbHYIO  (GOpMy  TIpeICTaBIICHUS
uHdopmaluu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCII0JIb30BATh HAYYHBIH A3BIK B KAUECTBE CPEJICTBA IPU PabOTE C XUMUYECKON
uHdopMaIuei: MPUMEHATh MEXIpeIMeTHbIe ((DU3NYecCKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPeoOpa3oBBIBaTh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHUe YHMBEPCAJbLHBIMM KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOM TeMBbI B XOJE IHaIora W/WiH
JTUCKYCCHUW,  BBICKA3bIBaThb  HWACH, (OPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHCHHS TMPE/I0KEHHOM 3a1a4H;

BBICTYNIaTh C MpE3CHTAIMEH Pe3ylbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUU
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUSCKOW PaOOTHI MO0 UCCIIEAOBAaHUIO CBOMCTB
W3Y4aeMbIX BEIECTB, pean3alud y9eOHOTO MPOeKTa U (HOPMYIHUPOBATH BHIBOJIBI
M0 pe3ysibTaTaM MPOBEAEHHBIX WCCIEAOBAHUM MYyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYXK/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHUBEPCAJbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEIbHOCTh, ONpenelisas e€ Ieau W 3a7avyd, KOHTPOJHUPOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TpPHU
BBITIOJIHGHUM YYEOHBIX U HCCJIENAOBATENbCKUX 3aj7ad, BBIOMpaTh Hambosee
3 PeKTUBHBIN CMOCO0 MX peIIeHHS ¢ Y4E€TOM TMOJIydeHHs HOBBIX 3HAHUU O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIICCTBIIATH CAMOKOHTPOJIb CBOCH JCATEIHPHOCTH HAa OCHOBE CaMOaHaIn3a |
CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI



10 KIIACC

[IpenMeTHbIe pe3yNbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS)
OTpaXkaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XHUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBIICHUU TPUPO/IBI,
B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
IPaMOTHOCTH, HEOOXOUMOM /JIsi PEHICHUs] MPAKTUYECKUX 3a]a4 M IKOJIOTHUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIQJICHUE  CUCTEMOM  XUMHMYECKUX  3HAHUW, KOTOpas  BKIJIIOYACT:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToOM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD, XUMUYECKAsI
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpaliéHHAas), MOJb, MOJISIpHAS
Macca, MOJISIPHBIN 00BEM, YIJIEpOIHBIN CKeNeT, PyHKIMOHAIbHAS TPYyNNa, paauKal,
MU30MEPHSl, U30MEPhI, TOMOJIOTMYECKUM PsiJl, TOMOJIOTH, YTIEBOJOPOIbI, KUCIOPO U
a30TCOAEpKAIKE COCAUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCJIMHEHHUSI); TEOPUHM M 3aKOHBI (TEOpHUS CTPOCHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUS O CBOMCTBaxX, COCTaBe, MOJYyYECHUU U
0e30MacHOM HCIOJIb30BAHUM BAKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPAKTUYECKON JEATeTbHOCTU YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAHUU COCTaBa, CTPOEHHUS U PEBPAIICHUN OPraHUYECKUX COCTMHEHU;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyll OpraHMYECKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TrOTaBJIMBaTh MOJIETU MOJIEKYJl OPTaHMYECKHX BEUIECTB Ui WILIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAJICKHOCTh H3YyUECHHBIX
OpPraHUYeCKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OMNpeaeIEHHOMY
KJIacCy/Tpynne COoequHEHUN (YIJIeBOJOPOJbl, KHUCIOPOA U a30TCcoJepKalliue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHUS), JlaBaTh UM HAa3BaHUS IIO
cucremarnueckoi HomeHkiarype (IUPAC), a Ttakke nmpuBOIUTH TpUBHUAIbHBIE
Ha3BaHUS OT/ACIBHBIX OPraHUYECKUX BEHIECTB (ITHJICH, MPOMWICH, AaleTUJICH,
ATUJICHTJIMKOJb, TIULEepUH, (BeHol, dhopManbaerus, areTaiblerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, TII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);



c(OPMHPOBAHHOCTh YMEHHSI OMNPEAENATh BHUABI XUMHUYECKON CBSI3M B
OpraHUYECKUX COCAUHEHUSX (OAMHAPHbBIC U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHUSI MPUMEHATH T[OJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHUYECKHUE CBONCTBA THUIIMYHBIX MPEACTABUTENCH pPa3IUYHBIX KIACCOB
OpPraHUYECKUX BEIIECTB (METaH, 3TaH, ITUJICH, IPOIUJICH, alleTUieH, OyTaaneH-1,3,
MeTmi0yTaaueH-1,3, 6eH3051, METaHOJI, 3TAHOJ, STHJICHTJIUKOIIb, TIIMLIEPHH, (HEHOI,
aleTanbIeTu, MypaBbiUHasl U YKCYCHAsl KHCIJIOTBI, [JII0K03a, KpaxmaJl, LeJI0J103a,
AMUHOYKCYCHasl KHCIJIOTa), WLIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HUMH
YpaBHEHUSIMU COOTBETCTBYIOIIUX XHWMHUUYECKUX PEAKIUNH C HCIOIb30BAHUEM
CTPYKTYPHBIX (hOpMYJT;

c(OpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UICTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbs (He(Th, MIPUPOAHBIN ra3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
pUMEHEHUE MPOAYKTOB MepepadboTKH;

chOpPMHUPOBAHHOCT, YMEHUU TIPOBOJUTH BBIYUCICHHUS [0 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
pEeakLUK 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJJHOTO U3 UCXOIHBIX BEILIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(OpMHPOBAHHOCTh YMEHHMM BIIaJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCTIOIb3YEeMbIX B XUMUU MPU U3YUYEHHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOMI0IEHHE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBWiia OOpalleHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

cOpPMHPOBAHHOCTh yMEHUN ITUTAHUPOBATH W BBHITIOJHATH XUMHYECKHM
AKCTIEPUMEHT (TIpeBpalIeHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUH, TTOJTyUEHUE
ATUJIEHA U U3YYEHHE €0 CBOMCTB, KAUECTBEHHBIE PEAKIIMN OPraHUYECKUX BEUIECTB,
JieHaTypanus OeJIKOB MPU HArpPEBaHUH, IIBETHBIC PEAKIIUKA OEJIKOB) B COOTBETCTBUU
C TMpaBUJiaMd TEXHUKU OE30MAaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
Ja00paTOpHBIM  000pyJOBaHUEM, TMIPEACTABIATh PE3yJbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3alHuCH ypaBHEHUH COOTBETCTBYIOLIMX pEAKUUA U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUW KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOYyYaeMyK) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOpPMHPOBAHHOCT, ~ YMEHMM  COOJIIOAAaTh  MpaBUjia  JKOJOTUYECKH
1EJeCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JEATENBHOCTH B IEJSIX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbBI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W TMPENOTBPALICHUS WX BPEIHOIO BO3JCHUCTBUS HAa OPraHU3M
YEJIOBEKA;

JJIs. 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUH SIBJICHUW ITPUPOIBI,
B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHATBLHOU
rPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 3JI0POBBIO U TIPUPOJIHOM CpeEIe;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHHWM, KOTOpass  BKJIIOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUH BJIEMEHT, aToM, H30Tom, s-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAINIMUECKas, BOJIOPOJIHAS ), KPUCTAJUTMICCKAS PEIIETKA,
TUIIBI  XUMHYECKUX  pEaKIU, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
ANEKTPOJUTHYECKAsT JIUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AJIEKTPOJUTUYECKOW aucconuanuu, nepuoauueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE IMOHUMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XHWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEIIOBEKA,

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTepHbIE MPU3HAKW TOHATHM,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHSITHUSA TPU
OINMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIMKY JJIs
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuagbHbie Ha3BaHUS OTACIbHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbId Ta3, YIJIEKUCIBIA a3, aMMHaK, raméHas
W3BECTh, HETAIEHAS N3BECTh, MUThEBAS CO/IA, MUPUT U IPYTHC);

c(hOpMHUPOBAHHOCTH YMEHUHN OMpPEAEIATh BAJCHTHOCTb U CTENEHb OKUCJICHHUS
XUMUYECKUX DJIEMEHTOB B COCIUMHEHHUSAX PA3JIMYHOIO COCTaBa, BUJI XUMHUYECKON
CBsI3M (KOBaJCHTHAsl, MOHHAS, METAJUIMYECKAsl, BOJOPOIHAS) B COSAMHEHUSIX, THII
KPUCTAJUTMUECKONW PEIMIETKH KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJICKYJspHas,
WOHHAs, METAJUTMYECKAs ), XapaKTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHUUYECKHUX
COCJIMHCHUM;

c(hOpMHUPOBAHHOCTh yMEHUMN yCTaHABJIMBATh MPUHAIIICKHOCTD
HEOPTaHWYECKHUX BEIIECTB IO HMX COCTaBYy K ONpPEACIEHHOMY KIacCy/Tpymie
COCIMHECHUH (IMPOCTHIC BEIIECTBA — META/UTBl U HEMETAJUTbI, OKCHIBI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYIO, OOBICHUTEIHHYIO
Y TIPOTHOCTHYECKYIO (DYHKITHH;

cOPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh dJICKTPOHHOE CTPOCHHE
aTOMOB XMUMHUYECKUX »dJieMeHTOB |4 mnepuonos Ilepuoanueckoil cucTeMbl
XuMu4eckux sjementoB JI. M. MenneneeBa, HMCIONB3ys MOHATHA «S-, P-, O-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUICCKHE YPOBHIN», 00BSICHITH 3aKOHOMEPHOCTH
W3MCHCHHS CBOMCTB XMMHYECKHX JJIEMEHTOB M MX COCIMHCHHHA IO TIEPUOIaM U
rpynmnam llepuoanueckoi cucremsl xumMmuaeckux annemeHToB [1. 1. Menneneesa;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPTAaHMYECKHX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEP)KIAATh CYIIECTBOBAaHUE TCHETHYECKOW CBS3M MEXAY HEOPTaHUYCCKUMU
BEII[ECTBAMH C ITOMOIIBIO YPABHEHUH COOTBETCTBYIONTUX XUMHUUYECKUX PEAKIINA;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIUU TI0
pa3sNUYHBIM TPHU3HAKaM (YUCIY M COCTaBy PEarupyrolldx BEIIECTB, TEIJIOBOMY
ahdekTy peaknuu, U3MEHECHHIO CTEIEHEeW OKHUCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peakiiy, y4acTHIO KaTaanu3aTropa);

c(OpPMHPOBAHHOCTh YMEHHHA COCTABJIATh YPaBHEHUS PEAKIUN pPa3THMIHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCIJIOBHUSI, IPH KOTOPBIX 3TH PEAKIIUU UAYT 0 KOHIIA,

c(OPMHPOBAHHOCTh yYMEHUH TMPOBOJUTH PEAKIHMH, TOITBEPIKIAFOIIHEC
KaueCTBCHHBI COCTaB Pa3jUYHBIX HEOPTaHMYECKUX BEIICCTB, PACIIO3HABATH
OTIBITHBIM MYTEM HOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOpPAX HEOPTaHMYECCKUX
BEIIECTB;



cOpPMHPOBAHHOCTh YMEHHMM  pacKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMA MOCPECTBOM COCTABJICHUS 3JEKTPOHHOIrO OanaHca
ATUX PEAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEeaKIuy OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3naerctsus (npuuuui Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE IIPOIECCHI,
JIeXkKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMUX HAyYHBIX MPUHIUAIMAX WU
HKOJIOTHYECKUX MPOOJIeMaxX XMMHUUYECKOT0 TPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHHUIN NPOBOJIUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUS «MacCOBas J10J1s1 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHH Ta30B MPU
XUMHUUYECKUX PEaKIMsIX, MAacChl BEHIECTBA WM 00BEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOUIUX B PEAKIIUU
BEIIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHU COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCy/Iol U JTa0OpaTOPHBIM OOOpPYJAOBaHUEM, a TaKXKe IpaBWia OOpaIlICHUS C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSIMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMHYECKUX OIBITOB;

cOPMHUPOBAHHOCTh YMEHUH IUTAHUPOBATH W BBIMIOJHATH XUMHUYECKHM
AKCHEPUMEHT (pa3lioKEHUE MEPOKCHAA BOJOPOJa B MPUCYTCTBUU KaTaauzaTopa,
OMpENICJICHUE Cpellbl PACTBOPOB BEMIECTB € IOMOIIBID YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HAa CKOPOCTh XMMHYECKOW PEaAKITUH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE pEeakIMu Ha cynbdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaM «Metaey U «HemeTramib»y) B COOTBETCTBHM C TIPAaBWJIAMH TEXHUKH
0e30MacHOCTH MPHU OOPAILEHUHU C BEUIECTBAMHU U JJAOOPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKINii U POPMYyIUPOBATH BHIBOIBI HA OCHOBE ITHX
pE3yNbTATOB;

cOPMHPOBAHHOCTh yMEHUH KPUTUYECKH aHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpeICTBa MacCOBOMU
KOMMYHUKaIu, IHTepHeT 1 Apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
11e71eco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B LEJSIX
COXpPAHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
OITACHOCTbH BO3/ICHCTBUS HA )KMBBIC OPTAHU3MBI OTIPEICIEHHBIX BEIICCTB, TOHUMAsI
cmbpicn mokazarens [IJIK, mosCHAT, Ha mTpuMepax CHocoObl yMEHBIICHUS H
MPEIOTBPAIICHUS NX BPETHOTO BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKA;



JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BEILIECTB U
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaitns ajis 3amicu XUMHYECKUX

bopmyiL.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE

HaunmeHoBaHue

Ne (uudpossbie)
pa3esioB U TeM Konrtpoubnbie IIpakTnueckue

n/n Bcero o0pa3oBaTe/bHbIE
NPOrpamMMbl padoThI padoTshI

pecypcsl

Pa3znen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
IIpeamer

OpraHn4eCcKOn

xumun. Teopus

1.1  crpoenus 3
OpPraHUYECKUX
coeuHEHUN A.

M. bytneposa

Utoro no pazneny 3

Pasnen 2. Yraesomnopoabst
IIpenenbubie
2.1 YTJIEBOJIOPO/IBI 2

— aJIKaHbI
Henpenensnubie
YTJIEBOJIOPOJIBI:
2.2 aJIKCHEI, 6 1
QKA TUCHBI,
AIIKUHBI

Apomarndeckue
YTJIEBOJOPOIBI
[IpupoaHbie

2.3

NCTOYHUKHU

24  yriieBoJopoJIOB 3 1
" ux

nepepadoTka

Hroro no paszneny 13

Paznen 3. Kuciiopoacoaep:xamnue oprannyecKue coeIuHeHUst
3.1 Cnuptsl. ®enon 3




AJbaeruasl.
KapOonossie
3.2 KHUCJIOTEL. 7 1
CroxkHBIE
3upsI
3.3 VriaeBoasl 3 1
Hroro mo pazaeny 13
Pa3znen 4. A3oTcoaepxkaiye opranHudeckue coeuHeHus
AMUHEL
4.1 AMHUHOKHCIIOTEL. 3
beakn
Wroro mo pazneny 3
Paspnen 5. BeicOKOMOJIEKY IS pHbIE COCIUHEHUS
IImacTmaccsl.
5.1 Kayuyku. 2
Bonokna
Utoro no pazneny 2
OBIIEE
KOJIMYECTBO
34 2 2
YACOB IIO
ITIPOI'PAMME
11 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (undpossbie)
pa3aesioB U TeM Koutpoabubie IIpakTnuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NPOrpamMmbl padoThI padoThI
pecypchl

Paszgea 1. Teoperuueckue 0CHOBbI XUMUH
Crpoenue

aTOMOB.
Ilepnonnueckuit

3aKOH U

11 [Tepuognueckas 3
cucrema

XUMHYECKHUX
anemenToB /l. U.
Menneneena

Ctpoenue

12 BEIIECTBA. 4
Mmuoroo0pasue
BELIECTB




13 XUMHYECKHE 6 1
peakuuu
Wroro mo pazneny 13
Pa3nea 2. Heopranuyeckasi xumust
2.1 MeTtamist 6 1
2.2 Hemetamint 9 1
CBs3b
53 HEOPTraHUYECKHUX 5
1 OpPraHUYECKUX
BEILLIECTB
Hroro no pazneny 17
Paznea 3. Xumusd u :Ku3HbL
3.1 ‘ XUMUSA 1 KU3HDb 4
Wroro no pazneny 4
OBIIEE
KOJIMYECTBO 34 3
YACOB I10
[TPOI'PAMME

HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC

Ne
n/ Tema ypoka
n 0

KoJsnuyecTBo 4acoB

Bcer Kourpoasn IIpakrnuec
ble paboThI

KHe padoThl

Jara
U3y4eH
usi

DJIEeKTPOHHbIE
uugposbie
o0pa3oBareJib
HbI€ pecypchl

IIpeamer
OpraHNu4ecKou
XHUMUH, €
BO3HUKHOBEHHE,
pa3BUTHE U
3HA4YEHUE

Teopus crpoeHus
OpPraHUYECKUX
coequHeHuil A. M.
Bbytneposa, eé
OCHOBHBIE
MTOJIOKEHUSI
[IpencraBnenue o
KJIacCUpUKaLUU

3 OpPraHUYECKUX 1

BEIIECTB.
Homenkiarypa




(cucremaruueckas)
Y TPUBHAJIbHBIC
Ha3BaHUS
OpTraHUYeCKUX
BEILECTB

AnKaHBI: COCTaB U
CTpOCHHUE,
TOMOJIOTHYECKUI
pin

MertaH u 3TaH —
IIPOCTEUILINE
MpeACTaBUTEIN
aJKaHOB

AJIKEeHEI: cOCTaB U
CTpOEHHE, CBOHCTBA

DOTUJIEH U IPONUIIEH
— mpocTeinme
MpEeACTaBUTEIHN
AJIKEHOB
[IpakTnueckas
pabora Ne 1.
«Tonyuenne
3TUJIEHA U U3YYEHUE
€ro CBOMCTBY

AJKaaueHsl.
byranuen-1,3 u
METUIIOyTaTueH-
1,3. Ilony4uenune
CHHTETHYECKOTO
Kay4dyKa U pe3UHbI

10

AJIKUHBI: COCTaB H
0COOEHHOCTH
CTPOCHHSI,
TOMOJIOTHYECKU I
psan. AuetuineH —
MPOCTEUIIIHI
MIPEJICTaBUTENh
QIIKUHOB

11

12

Breraucnenus 1o
YpaBHEHUIO
XUMHUYECKOU
peakiuu

ApeHbl: 6eH3011 1
TOJYOJL.




13

TOKCHUYHOCTH
apeHoB
I'eneTnyeckas cBsI3b
YIJIEBOAOPOIOB,
MPUHAICHKALINX K
Ppa3IMYHBIM
KJlaccaMm

14

[Ipupoansie
HUCTOYHUKHU
YIJIEBOIOPOOB:
IIPUPOJIHBIN ra3 u
TIOTTYTHBIE
HEe(TSHBIE ra3bl,
He(Th ¥ MPOAYKTHI
e€ mepepaboTKu

15

IIpupoansie
HUCTOYHUKHU
YIJIEBOIOPOOB:
IIPUPOJIHBIN ra3 u
TIOITYTHBIE
He(TSIHBIE Ta3bl,
He(Th U MPOAYKTHI
e€ mepepaboTKu

16

17

KonTponbnas
pabota 1o pazaeny
«YTeBoa0pOab»
[Ipenenbuble
OJIHOATOMHBIE
CIUPTHI: METAHOJ U
3TaHOI.
Bonopoanas cBs3b

18

19

MHoroatoMHbIE
CIUPTHL:
STHJICHTINKOIb 1
TJIMIIEPUH
DeHOJI: CTpOEHHUE
MOJIEKYJIbI,
¢buznueckue u
XUMHUYECKHE
CBOICTBA,
MIPUMEHEHHE

20

Anpaernanr:
dhopmanpierua u
aIleTalIbJICTH/I.
Aneron




21

OIHOOCHOBHBIC
Hpe;[eanLIe
KapOOHOBBIE
KHUCJIOTHI:
MypaBBI/IHaH 158

YKCyCHas

22

23

24

[IpakTuueckas
paborta Ne 2.
«CBoiicTBa
pacTBopa YKCyCHOU
KHUCJIOTBI»
CreapuHoBas u
OJICMHOBAS
KHCIIOTHI, KaK
MpeICTaBUTENH
BBICIIIUX
KapOOHOBBIX KHUCIOT
Mbla kak conu
BBICIIIUX
KapOOHOBBIX
KHUCJIOT, UX MOIOIIIEe
JIIEUCTBUE

25

26

Crnoxubie 3¢upsl
KaK MPON3BOIHbBIE
KapOOHOBBIX
kucnot. ['uaponus
CIIOKHBIX 3(hHUpOB
Kupsr: runponus,
MIPUMCHCHHE,
Ouosornueckas
POIIb )KUPOB

27

28

YTrieBoasl: COCTaB,
KIaccupuKaIus.
Baxwueiimue
MIPEACTABUTEIH:
TII0K03a, PpyKTO3a,
caxaposa

Kpaxman u
LIEJUTIOI03a KaK
MIPUPOIHBIE
MOJIMMEPDI

29

KonTponbHas
pabora 1o pazaery
«Kucnopoaconepxa




30

1€ OpraHu4YeCcKue
COEIMHEHHUS
AMUHBIL:
METHJIaMHUH U
AHUJINH

31

32

AMHUHOKHCIOTEI KaK
ampoTepHbIC
OpraHUYECKUE
COEIMHEHHS, UX
OHOJIOTHYECKOE
3HaueHue. [lenTuapr
benkxu xak
MIPUPOJIHEIC
BBICOKOMOJICKYJISIPH
bI€ COEIMHEHUS

33

34

OCHOBHBIE TTOHSTHSA
XHUMHH
BBICOKOMOJIEKYJISIPH
BIX COCIUHCHUI
OCHOBHBIE METObI
CHHTE3a
BBICOKOMOJIEKYJISIPH
BIX COCIUHEHUH.
IImacTmaccsl,
Kay4yyKH, BOJIOKHA

OBLLIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

34 2

11 KIIACC

Ne
n/
n

Tema ypoka

XUMUYECKUI
3J€MEHT. ATOM.
OneKTpoHHas
KOH(UTyparus
aTOMOB
[Tepuonnueckuii
3aKOH U
[Tepuonnueckas
CUCTEMa XUMHYECKHUX

Koaun4yecTBO 4acoB

Bce  KoHTpoJbH
ro bIe padoThI

IIpakTHyec
KHe padoThI

JlaTa
HU3Y4YeH
us

DJICKTPOHHBIE
uugposbie
o0pa3oBareJib
HbIE PeCypChl




anemeHToB /[. U.
MeHpenaeeBa, ux
CBA3b C COBPEMEHHOU
TEOPUEHN CTPOECHUS
aTOMOB

3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMHYECKUX
3JIEMEHTOB U UX
COEMHEHUH 11O
rpymnmnam u
nepuoiaM. 3HaUCHHE
MEPUOIUYECKOTO
3aKOHA U CUCTEMBbI
XUMHYECKUX
anemenToB J.1.
Menneneesa B
Pa3BUTUU HAYKU
CrtpoeHue BemiecTna.
XuMH4decKas CB3b,
€€ BUJIbI; MEXaHU3MBI
oOpa3zoBaHHs
KOBAJIEHTHOM CBSI3H.
Bonopoanas cBsizb

BaneHTHOCTD.
DJIEKTPOOTPHULIATEIILH
octb. CTeneHb
OKHCJICHHS.
BemectBa
MOJIEKYJISIPHOTO 1
HEMOJIEKYJISIPHOTO
CTPOEHUS

Ilonsatue o
JUCIIEPCHBIX
cucrteMax. VMlcTnHHEBIC
M KOJIJIOUTHBIE
pactBopbl. MaccoBast
JIOJIS BEIIECTBA B
pacTtBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYeCKUX
COETMHEHU.
I'eneTnyeckas CBsI3b
HEOPTaHUYECKUX




BEILIECTB, Pa3TUYHBIX
KJIaCCOB
Knaccudpukanus
XMMHYECKUX PEAKIUI
B HEOPraHUYECKON U
OpraHNu4ecKou
XUMHH. 3aKOH
COXpaHEHHUs MaCChl
BEILIECTB; 3aKOH
COXpaHEHUs U
MpeBpaIieHus
SHEPTUHU MpHU
XUMHUYECKUX
peakuusx

10

CKOpOCTh peakiiuu.
OO6paTtuMbIe peaKkIuH.
XHUMHYECKOE
paBHOBECHE
[IpakTnueckas
pabora Ne 1.
«Bmnsane
pazIUYHBIX (HAKTOPOB
Ha CKOPOCTh
XHUMHYECKOH
peaKIumny

11

12

13

DNEeKTPOIUTHYECKAS
JIFCCOTIHAITHSI.
[TonsiTue o
BOJIOPOJTHOM
nokazatene (pH)
pactBopa. Peakuuun
HMOHHOT0 OOMeEHa.
I'mpponus
OpPraHUYeCcKUX U
HEOPTraHNYECKUX
BEIIECTB
OKHCIUTENBHO-
BOCCTAaHOBUTEIIEHBIC
peakuuu. [Tonstie 06
AJIEKTPOJIH3E
pacrmiiaBoB U
pacTBOPOB COJIEH
KonTponbhas pabota
0 pazzerny




14

15

«Teopernueckue
OCHOBBI XUMUU»
Mertamisl, ux
MIOJIOKEHUE B
[Tepuonnueckon
CUCTEME XUMUYECKUX
anemenToB /l. .
Menneneesa u
0COOEHHOCTH
CTPOCHHUS aTOMOB.
OO6mue puznueckue
CBOWCTBA METAJLJIOB
CruiaBbl METaJLIOB.
DIIEKTPOXUMUYECKU I
pAl HaNpsHKEHUN
METaJIJIOB

16

XHUMHUYECKHE
CBOICTBA
BaKXHEHUIITUX
METaJIJIOB (HATpUH,
Kaluii, KaJIbIIHii,
MarHui, aJJFOMUHHMN )
U UX COEOUHEHUN

17

18

XHUMHUYECKHE
CBOICTBA Xpoma,
MEJIH U BX
COCTUHCHHI
XnMuyeckme
CBOICTBA IIMHKA,
JKenesa U ux
COECTMHEHUI

19

20

IIpaxTrueckas
pabota No 2.
"Pemienue
AKCTIEPUMEHTAIIbHBIX
3a7a4 1o TeMe
«Mertamb»"
Hemeramnsl, nx
MOJIOKEHUE B
[Tepuoanueckon
CUCTEME XUMHUYECKUX
anemeHToB /[. U.
Menneneesa u
0COOEHHOCTH
CTPOEHUS ATOMOB




21

dusnyeckue
CBOMCTBA
HEMETaJJIOB.
Annorponus
HEMETaJIJIOB (Ha
pUMepe KUCIIOpoa,
cepsl, hocdopa u
yriiepoa)

22

23

XuMmudeckue
CBOICTBA I'aJIOTCHOB,
Cepbl U UX
COCIUHCHUI
XHUMHUYECKHE
CBOICTBA a30Ta,
dhocodpa u ux
COCTUHEHUN

24

25

XHUMHUYECKHE
CBOMCTBA yriepoja,
KPEMHHS U X
COCTUHCHUI
IIpumeneHue
BayKHEHIITNX
HEMETAJJIOB U UX
COETUHEHUN

26

O0600111eH1E U
CHCTeMaTH3amus
3HAHUH T10 TEME
«HeMmeTamib.
Breraucnenus 1o
YpaBHEHUSM
XUMHUYECKUX PEaKIUi
1 TEPMOXHUMHUUYECKHE
pacyeTsl

27

IIpaxTrueckas
paborta Ne 3.
«Pemenne
AKCTIEPUMEHTAIIbHBIX
3a/1a4 10 TeMe
"Hemertanmst"»

28

29

KonTponbHas pabota
110 TeMaM
«MeTannel» 1
«HemeTamibsn
Heoprannueckue u
OpraHUYECKUE




30

31

32

KHCJIOTBHIL.
Heopranuueckue u
OpraHHYECKHe
OCHOBaHUS
AmpotepHbie
HEOPraHUYECKHE U
OpraHUYECKUE
COCIMHCHHS.
I'enerndeckas cBs3b
HEOPTaHUYECKUX U
OpPraHUYECKUX
BEIIIECTB

Ponps xuMuu B
obecneueHUH
9KOJIOTHYECKOH,
SHEPTeTUYECKOU U
MHHUIIEBON
0e30I1acHOCTH,
Pa3BUTHUU MEIUITHHBI
[IpencraBnenus 06
OOIINX HAYYHBIX
MIPUHITUATIAX
MTPOMBIIIIICHHOTO
MOJIy4YeHUs
Ba)KHCHUIIINX BEILIECTB

33

34

Yenosek B MUpE
BEIIECTB U
MaTepHuaioB
XuMUA U 300pOBbE
YeJIoBeKa

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34




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

» Xumus, 11 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «J[PODAY; AkunonepHoe oo6ecTBo «3naTenscTBo
«IIpocsemenue»

[Ma6puensa O.C. Xumus 10 krace 6a3oBbiit ypoBenb M. JIpoda 2019

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Acadber C.B. Ypoku XxumMuu ¢ mpuMeHeHUEM HH(POPMAITMOHHBIX TEXHOJIOTUH M.
['no6yc 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OoOpazoBatenbubiii HeHTp "[lapamuTa" Bugeomarepuansl 151 ypOKOB XUMHUH.



