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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
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), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoa a0 2025 roma» (Pacmopspkenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alllK, SBISETCA HEOTHEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NIPUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhl
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEpKaHHE M TOCTPOCHHE KOTOPOro OIpEIETECHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmuUX 1ened W TMPUHIMIOB, XapPaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oo1ero oopasosanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBIEHUsI 00 OKPYKAIOIMIEM MHUPE Kak O €IMHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHUS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJIaTENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMH HalpaBlieHAa HAa pEUICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpasoBanus conepkanue npeamera « Xumus» (10—11 kmaccbl, 6a30BbIi yPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYE€CKOM XMMHHM BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas ¥ HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIAJTHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ Uil TIONOJIHEHWS 3HAHWUW, PENICHUS WHTEIUICKTYaJIbHBIX H
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
dunocockux uAeH, TaKMX KaK: MaTepUaIbHOE €IMHCTBO HEOPraHUYECKOTO W
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEUYMII MEXIAy HOBBIMH (DaKTaMHM U  TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTUYECKUX MPoOJeM, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
CONEp)KaHUSI M MOCTPOEHUS TMpeAMeTa MNpeAyCMaTpuBaOT  (QopMUpOBaHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIEIOBATENbCKON NeATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
coJlep KaTeNIbHOM XapaKTepUCTUKHU 1eJied HW3y4eHHUs NpelMeTa HalpaBieHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOW MOAXOJ K ONPEICICHUIO LIEJEH W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IICJISIMH W3YYCHHUS TPEAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABISIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUW KaKk BaKHEHIIeH
COCTABJIIIOLIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MUCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHHSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX [JIsi MPUOOpETEHUS
YMEHHI OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYCCKUX SIBICHUH,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B MPorpamMme 1Mo XUMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA OO0IIE00pa30BaTEIbHON OpTraHMU3aIluy, BJIAJCIOIIETO He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMCHCHHUS WX B PCAbHOU >KM3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3M ¢ ATUM TIpU U3YYEHUH TMpeaMeTa «XUMHUS» JOMHHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEeTLHOCTH: PEIIeHHs MpoOJieM, MorcKa, aHaiau3a U 00paboTku MHbOpMAIIIH,
HEOOXOMUMBIX JUIsi TIPUOOPETEHUSI OMbITa JACATEIBHOCTH, KOTOpash 3aHUMAaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YeJIOBEKa M MPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJIsl MIOUCKA W aHalu3a yuyeOHOU u
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHMHM W TPOBEIACHUM XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHSA, OCO3HAHUS HEOOXOIMMOCTH OEpexHOro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPHUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM maHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).

2. COAEP) KAHUE OBYYEHUSA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKON XUMUH

[IpenmeT opraHMYecKo XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJyYCHUH HOBBIX BEIIECTB M MaT€pHANOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunenuii A. M. bytiepoBa, e€ ocHOBHBIE 10O10KeHUsA. CTPYKTypHBIE (DOPMYITBI
OpPraHMYeCKuX BewecTB. [omousorus, wuzomepus. XHUMHUYECKas CBsI3b B
OPraHMYEeCKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIC CBA3HU.

[IpencraBienne o kiaccu(pukaluyu opraHuueckux BemecTB. HoMmeHkatypa
OpraHUYeCKUX COEAMHEHUN (CHUCTeMaThuyeckas) W TpUBHAIbHBIE Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPallCHUIN:

O3HAKOMJICHHUC C O6p8,3L[aMI/I OpraHM4YCCKHMX BCIICCTB MW MarCpualaMHM Ha HX
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OCHOBE, MOJIEIUPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE W
ONHCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILEHUIO OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPCHHE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAA. MeTaH W 3TaH —
IpOCTEHIIME NPEACTABUTENN alKaHOB: (PU3WYECKUE U XHMHUYECKHE CBOMCTBA
(peakuu 3amelieHus] U TOPEHUs), HAxXOXKIEHUE B IMPUPOJE, IOIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pANl. DTUJIEH U MPONUJIEH —
MpOCTEUIINE TNPEICTABUTENN QJIKEHOB: (U3MUECKHME U XUMHUYECKHE CBOMCTBa
(peakMu TUAPUPOBAHUS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHS U
MOJINMEPU3ALIIH ), TOIYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIIHE
XMMHYECKHE CBOMCTBa (peakuusi noiaumepusanuu). [lomyuyeHue CHHTETHUECKOTO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIIEH
— MPOCTEHIIMIA TPEICTaBUTENb AJIKHUHOB: COCTaB, CTPOEHHE, (U3UYECKUE U
XMMHYECKHE CBOWCTBA (pEaklUu TUAPUPOBAHUS, TaJOr€HUPOBAHUS, THApaTallH,
TOpPEHMUsI ), IOJTyYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocraB, cTpoeHue, (pU3NYECKHE U XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMUSI U HUTPOBAHUS), NOJIYYEHUE U NMPUMEHEHUE. Tomyon:
cocmae, cmpoeHue, uauueckue U  XuUMuieckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NONYYeHue u npumerenue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckas CBsI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIEKAMKUMHA K
pPa3IUYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HedTanpie Ta3pl. HedTh u e€ mpoucxoxaenue. CrocoObl mepepaboTKu HEPTH:
MEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaTUTUYECKUil), mupoiu3. [IpomyKThl
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTU U B ObITy. KameHHbIi
yrojib U MPOAYKTHI €ro MepepadoTKU.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHMsS] BEIIECTB M WX IMpEeBpallCHUIl:
O3HaKOMJIEHHME C o0pa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUICKIHH
«Hedpte» u  «Yromp», MoIenMpoBaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHUE ITUIICHA
Y U3yYEHUE €T0 CBOMCTB.

PacuérHble 3anaumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WM MTPOYKTOB PEAKIIUN).




Kucnopoacoaepxaiiue opranuieckue coeJUHEHUS

[IpenenpHble OOHOATOMHBIE CHOUPTBHL. METAaHON W 3TAHON: CTPOCHHE,
duznyeckue W XUMUYECKHE CBONCTBA (pEaKkIMM C aKTUBHBIMH MeETaJlIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHUE), NpUMEeHeHHe. BojopoaHble CBSI3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE METaHOJa U ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHOroaToMHble  COUPTBI. OJTWIEHIJMKOIb M  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBHE CO MICIOYHBIMH
MeTajlaMH, KaueCTBEHHas peakiMs Ha MHOTOaTOMHBIE crnupThl). JleiicTBUe Ha
opraHusM 4enoBeka. [[puMeHeHre rmmuepruHa U STUICHTJIMKOJIS.

®deHoJ: CTpOCHHME MOJEKYbl, (U3NYECKUEe M XHUMHUYECKHE CBOMCTBA.
Toxcuunocth perona. [Ipumenenne Gpenomna.

Anpneruibl U kemownwvl. DopMmanbpaeruj, —aneTanbACTUN:  CTPOCHUE,
bu3nUeckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KauE€CTBEHHBIC PEAKIINH), IOJYYCHUE U TIPUMEHEHHUE.

OAHOOCHOBHBIE MpeJeNbHbIE KApOOHOBBIE KHUCIOTBHL. MypaBbUHAs H
YKCYCHasi KHCIIOTBL: CTPO€HHE, (PU3NYECKHE U XUMHUYECKHE CBOWCTBA (CBOMCTBA,
oOmue AJjid Kiacca KUCIOT, peakuus 3TepruuKalim), MoayyYeHue U NpUMEHEHHE.
CreapuHoBasi ¥ OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHUCIIOT. Mbljla Kak COJIM BBICIIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBHE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['muponus
coxHbIX 3¢upoB. XKupsl. ['unponus xupos. [Ipumenenue xupoB. buonornueckas
pOJIb )KUPOB.

VYrneBonmpl:  cocTtaB, KjaccUUKAIMsS ~ yrieBojAoB  (MOHO-, JHU- U
nonucaxapuapl). ['oko3a — mpocTermmmii MoOHOCaXxapua: 0OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
rugpokcuom meau(ll), okuciaeHre ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHME TJIIOKO3bl), HAXOXKJICHHUE B TMPUPOAE, NMPUMEHEHHE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30MEP IIIOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie nonuMepbl. CTpoeHue Kpaxmana u
nenono3bl. PU3MUecKue U XMMHUYECKHE CBOMCTBAa Kpaxmaia (THApPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHs] BEIIECTB M HX MpPEBpalllCHUIN:
npoBeJieHUe, HaOMIOJCHUE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJa
okcugoMm Meau(ll)), MHOroaroMHbIX CHUPTOB (B3aMMOJEWUCTBHE TIJIMIIEPUHA C
ruapokcugom meau(ll)), anpuernioB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u tumpoxcumom wmemu(ll), B3aumMopeicTBHE Kpaxmalia C HOIOM),
MIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHUCIIOTHI.

PacuéTHrble 3amaun.



Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BENIECTBA WM MPOAYKTa PEaKIUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A30TcozepKallie OPraHu4eCKUe COCTUHEHUSI.

AMMHOKHCIIOTHI Kak am(pOTepHble Oopranuueckue coeauHenus. Gusnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buonormyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIIpHbIE coennHeHus. llepBuuHas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OeiakoB. XHMHYECKHUE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallKsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
HaOJFOICHUE U OMHCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIus OCIKOB MIPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJIsIpHbIE COeTUHEHUS

OCHOBHBIE TOHSTHUS XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETNEHb MOJUMEpPHU3AIMU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHICHCAIIHSL.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXpeaMETHBIX CBSA3EH MPU U3YYEHUU OPTraHUYECKOW XUMHUU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01mMe ecTeCTBEHHO-HAYYHBIE MMOHSATHUS: SBJICHUE, HAYYHBIN (PaKT, rUmoTesa,
3aKOH, TEOPHs, aHAJIU3, CUHTE3, Kiaccu(dukaius, NepruoIMIYHOCTh, HAOII0IeHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: MmaTepus, OJHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
DHEPreTUYECKUN ypPOBEHb, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3NYECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Oumochepa, oOMEH BEIIECTB B OpTraHU3ME,
dboToCHUHTE3, OHOJIOTMYECKH aKTHUBHBIC BeliecTBa (OENKH, YIJIEBOIbBI, >KHPHI,
(bepMEeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE TOPOJIBI, TIOJIE3HBIE UCKOTIAEMBbIE, TOILIUBO,
pecypchl.
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TexHonorus: [MMICBLIC TPOAYKTBI, OCHOBBLI PAalMOHAJIBHOIO IIUTAHUA,
MOKOIIMEC CpeaAcCTBa, JICKAPCTBCHHBIC 1 KOCMCTHYCCKUC IIPCIIApaThl, MAaTCpHUAJIbI U3
HCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHUM

XUMUYECKH dneMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000J1049Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHASI KOH(DUTYpaIlKs aTOMOB.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [leproanyeckoid cUCTEMBbI
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA W3MEHEHUS CBOMCTB XUMHYECKHX JJIEMEHTOB H
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM MU TEepUuojaaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKass CBsS3b. BHAbl XHUMUYECKOW CBSI3H
(KoBaJICHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajutmdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. UMbl KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[Tonstne o nucnepcHbix cucreMax. VICTUHHBIE UM KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 1015 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCIMHEHNM. Homenknarypa
HEOpPraHUYECKNX BEIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3IUYHBIM KJIaccaM.

Xumuueckas — peaknusa. Kimaccupukanmss —XUMHYECKMX — peakiuii B
HEOPraHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MacChl BEIIECTB,
3aKOH COXPAHECHUS M MPEBPAILICHUS SHEPTUM TPU XUMHUUYECKUX PEAKIIUSX.

CKOpOCTh peakliiu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOE paBHOBecHE. DaKTOpbI, BIMUAKOIIME HA COCTOSHHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

Onextponutnyeckas nuccormanus. CuiabHbIe U clia0dbie dneKkTponuThl. Cpena

BOJHBIX paCTBOPOB BCIICCTB: KHUCJIasd, HeﬁTpaanasI, mIcJjioyHasi.
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OKUCAUTETbHO-BOCCTAHOBUTEIIHHBIE PEAKIUU.

OKCIepUMEHTAJIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBpalllCHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4YecKux 3aeMeHToB Jl. 1.
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOIIOJCHUE U
OMKMCAaHKE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOpOJia B MPUCYTCTBUU KaTalnu3aTopa, OMPE/IeICHUE CPEAbl PACTBOPOB BEIIECTB
C TIOMONIBI0 YHHBEPCAIBHOTO WHIWUKATOPA, pEaKIWuH HMOHHOTO OOMEHa),
MIPOBEJICHUE TIPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOUN pEAKIIUN.

Pacuérurle 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PAcUE€Thl C MCIIOIB30BAHUEM IOHSATHUSI «MAcCOBas
JIOJIS1 BELIECTBAY.

Heoprannyeckas xumus

Hemeramner. Ilonoxxenne HemetaisioB B llepuomunueckor  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaXKHEHIIMX HEMETAJUIOB (TaJOre€HOB, CEPHI, a30Ta,
dochopa, yriepoga U KpEeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpuMeHEHNE BaXKHENIIINX HEMETAIIIOB U KX COCUHEHHUIA.

Meramisl. [lonoxenue meramnos B Ilepuogmyeckon cucremMe XMMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIuiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XHWMHUYECKHE CBOMCTBA BaKHEWIIMX METAUIOB (HATPHWH, KalWi, KaJIbIUH,
MarHui, aJlOMUHMHI, ITMHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
U3Y4YCHUE KOJUIEKINH «MeTauibl ¥ CIUIaBbl», 00pa3IOB HEMETAIIOB, pElICHUE
HKCIIEPUMEHTANILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMCAHHUE JIEMOHCTPAIIMOHHBIX |
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMHUHHUS C pacTBOpaMu
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuétel maccel BemecTBa wiM 00bEMa ra3oB MO HU3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
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pacuéTel Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITU OJHO
13 BELIECTB UMEET IPUMECH.

XHMUA ¥ )KU3Hb

Posp xumun B 00ecrieYeHHUH HKOJIOTMYECKOM, SHEPreTUYeCKOW U MUIIEBOU
0€30M1acHOCTH, PAa3BUTUM MeNULUHBL. [loHATHE O Hay4YHBIX METOAAX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLUU.

[IpeacraBnennss 00 OOMMX HAyYHBIX MNPUHOUIAX [POMBILIIEHHOTO
IIOJIY4CHUS BaXKHEHIINX BEILIECTB.

UYeoBek B MHpE BEIIECTB M MATEpUATIOB. BAXKHEWINE CTPOUTEIIBHBIC
MaTepuaybl, KOHCTPYKIMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepUaibl I JIEKTPOHHMKH, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAIBbHbBIC
yA0OpeHus.

XAMHSL W 3I0pPOBBE 4YEJIOBEKA: IPaBHUJIA HCIIOIb30BaHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia 0€30MaCHOrO MCIOJIb30BaHUS MpPEnapaToB ObITOBON XUMUHU
B [IOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOpPraHW4YeCKOM XUMHUH B 11 Kacce oCylIeCTBISIETCS Yepe3 MCIIONIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBbIX TMOHATHH, TaKk W MOHATHH, SBISIOIIMXCS
CUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHHUE.

dusuka: mMaTepus, JHEPIUs, Macca, aToM, IEKTPOH, IIPOTOH, HEUTPOH, UOH,
M30TOII, paIHOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUN YPOBEHB, BEIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHME BEUIECTBA, (PU3MYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUs, CKOPOCTb.

buonorusi: kinerka, opraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
peCypCHI.

TexHonorus: XMMHYECKasi NMPOMBIIIIIEHHOCTb, METAJUTyprus, IPOU3BOJCTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO3SAWCTBEHHOE IIPOU3BOJCTBO, IHILEBAs
IPOMBIIIUIEHHOCTh,  (papMalieBTHYECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpPenapaToB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTEpHUAIIOB,
AJIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.
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3. INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI'PAMMEBI 110 XM
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylibTaTaM OCBOCHUS
oOy4aronMMuUCs TPOrpaMM  CcpefaHero ofmiero oOpa3oBaHus  (JIMUHOCTHBIM,
METanpeIMETHbIM U NpeAMEeTHbIM). HaydHo-Meroauueckoil  OCHOBOM s
pa3paboTKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEAHETO OOIIEro
00pa30BaHHUs SIBISIETCS] CACTEMHO-JIEATEIbHOCTHBINA MOAXO.

B cooTBercTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM TMOAXOJOM B CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUSI TpenMeTa «XUMHUS» Ha YpPOBHE CPEIHETro
00111eT0 00pa30BaHUs BbIJICTICHBI CICAYIOIINE COCTABISIONIME:

OCO3HAaHHE OOYYAIOIMMUCA POCCUMCKON TpaXAaHCKOW HWACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTA U CAMOOTPEEIEHUIO;

HaJIMYKUe MOTUBALIUU K O0yUEHHUIO;

L[EJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAULIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCs PYKOBOJICTBOBaThCA B CBOEH
NEATENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMM, NPHUCYLIUMHU LIEJIOCTHOU
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJIMYUE IPABOCO3HAHUS HKOJIOTUYECKOM KYJNbTYpbl M CHOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeaAMeTa «XUMHUS» JAOCTUTAIOTCA B
€IMHCTBE Yy4eOHOW W BOCHHUTATEIbHOW JESATEIbHOCTM B COOTBETCTBUHM C
T'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTAMH U
UJeanamMu poOCCUHCKOI0 rPakIaHCKOro O0IIECTBa, MPUHITHIMU B O0IIECTBE HOPMaMU
M T[paBWIaMU TOBEACHHS, CHOCOOCTBYIOLIMMHU MpOLECcCaM  CaMOIIO3HAHMS,
CaMOpAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTU OOYHAOITUXCSL.

JIM4HOCTHBIE  pE3yJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS»  OTpaxkaroT
cOPMUPOBAHHOCTh OIBITA IIO3HABATEIbHOW UM NPAKTHUUECKOM JAESITENBbHOCTU
oOy4Jaronuxcsi Mo peajin3aluy TPUHATHIX B OOILECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTH:

1) rpaaaHCKOro BOCIMTAHUS .

OCO3HaHHUsl OOYYAIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB M OOS3aHHOCTEM,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

OPENCTaBICHUS O COLUMAJIbHBIX HOpPMax M MpPaBHIIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHUBE;
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TFOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEILHOCTH MPHU CO3JAHUU yUeOHBIX
MIPOEKTOB, PEIICHNN YI€OHBIX M TIO3HABATEIHHBIX 3a7a4, BHIIOJHCHHN XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TMPUHUMATh MOTHUBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATU3E PA3IMYHbIX BUAOB YUEOHOU A TEIBHOCTH;

2) IATPHUOTHYECKOT0 BOCITUTAHUA:

LIECHHOCTHOTO OTHOIICHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJEAUIO
OTE€YECTBEHHON XUMUM;

yBaXEHUSI K TMPOIECCY TBOpPYECTBA B 0OJACTH TEOPUU U MPAKTUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHUS TOTrO, YTO AOCTHXKEHUS HAYKH €CTh pPEe3yJbTar
JUINTENbHBIX ~ HAOMIOACHUM,  KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  MOUCKOB,
MOCTOSIHHOTO TPYy/ia YYEHBIX U MPAKTUKOB;

UMHTEpECca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHHUH U MOCIEAYIOUIEM aHAIA3E
uH(}OpMAaIUU O MEPEAOBBIX JTOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBE/ICHHUS;

CITOCOOHOCTH OLICHHBATh CUTYAllMH, CBS3aHHBIE C XUMUYECKUMHU SIBIICHUSIMU, U
MIPUHUMATh OCO3HAHHBIE pELICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBECHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE MOBEICHHUE M TOCTYNKH CBOUX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TOCJIEACTBUM HTUX
MTOCTYTIKOB;

4) gpopmMupoBaHNs KyJbTYPHI 310POBbS:

MOHUMAaHUSI IEHHOCTEH 370poBOTO MW  Oe3omacHoro oOpa3a  KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY (PU3WYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

coOmro/ieHrss TpaBwil 0e30macHOro oOpallieHusi C BEIIeCTBaMH B OBITY,
ITOBCEJHEBHOM KU3HU U B TPYAOBOM AEATEIBLHOCTH;

NOHUMAHMS [IEHHOCTHM TMPaBWI HWHIMBUAYAIbHOTO W  KOJUIEKTUBHOTO
0€30I1acHOr0 MOBECHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HaHMSI TIOCJICICTBUM W HENPUATHS BPEIHBIX MPUBBIUEK (YIOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUSI);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHUKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0BaTEIhCKON
NeATEeIbHOCTH, OOIIECTBEHHO IMOJIE3HOM, TBOPUYECKON U IPYTUX BUAX JEATCIBHOCTH;

YCTAaHOBKHM Ha aKTUBHOE y4acTHE B PEUICHWU MPAKTUUYECKUX 3a7ad COIMaIbHON
HaIpaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MPOQPECCUl pazIudHOro poja, B TOM
YuCJIe HA OCHOBE MIPUMEHEHUS TIPEAMETHBIX 3HAHUH 10 XUMUHU;
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YBaXXEHHUS K TPYLY, JIOJAM TPyAa U pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAIBHOW  TPAaCKTOPUU
oOpazoBanusi, OyayIieit mpodeccnn u peanu3anui COOCTBEHHBIX )KM3HCHHBIX IIAHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rH4ecKOr0 BOCITUTAHUSI:

AKOJIOTMYECKU 1€JIeCO00pa3HOr0 OTHOLIEHUS K TMPUPOAE, KaK HCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHUMAaHUSl IJIO0AJTBHOTO XapakTepa OJKOJOTUYECKUX MpoOsaeM, BIUSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MTPUPOTHON U COLMATIBHOW CPEIBI;

OCO3HaHMSI HEOOXOAUMOCTH UCITOIb30BaHUS JOCTHXKEHUN XUMUU ISl PEIICHUS
BOINPOCOB PAMOHAIIBHOTO MPUPOIOIIOTIb30BAHMUS;

AKTUBHOI'O HENPUATHS IEUCTBUN, TPUHOCIIIUX BPEll OKPYKAIOLIEH TPUPOTHON
cpelne, yMEHHUSI MPOTHO3UPOBATh HEOJATONPHUSATHBIE JKOJIOTMYECKHE TMOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUI U MIPEAOTBpAIIATh UX;

HaJIMYus Pa3BUTOTO AKOJOTHMYECKOTO MBIIUICHUS, AKOJOTHUUYECKON KYJIbTYpHI,
OTIBITA JIEATEIIBHOCTH SKOJIOTHYECKON HAMPABICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCSA
MMHU B MO3HABaTEIbHOM, KOMMYHUKATUBHON U COIIMAIIBHON MPaKTUKE, CIIOCOOHOCTH
Y YMEHHS aKTUBHO MPOTUBOCTOSATH UEOJIOTHH XeMohoouH;

7) UEHHOCTH HAYYHOI'O IMO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

NOHUMaHUSl CcHeluUKN XUMUM KaK HayKd, OCO3HaHUs €€ poiu B
(GbOpMHUpPOBaHUM PAIIMOHATILHOTO HAYYHOTO MBINIJICHUS, CO3JaHUHM 1EITOCTHOTO
MPEJCTaBIICHUS] 00 OKPYXalollleM MHUpPE KaK O €JWHCTBE MPUPOJABI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpoOJIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COO0M 3HAYMMOCTH XMMHH JIJISI COBPEMEHHOMN IUBUIIN3AIUU:
B €€ TYMaHHUCTUYECKON HAMNpPABJICHHOCTH M BXHOW POJU B CO3JaHUM HOBOM 0a3bl
MaTepUAIbHOW KYJbTYPhI, PEIICHUU TJIO0ATBHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS
YEJIOBEUECTBA — CBIPHEBOM, DSHEPreTUYECKOM, MHUIIEBOM M  3KOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIUITMHBI, 00ECIIEYECHUN YCIIOBUN YCIICITHOTO TPyJa U
HKOJIOTUYECKH KOM(POPTHOM KU3HU KAXKIOTO YiIeHa OOIIEeCTBa,;

€CTeCTBEHHO-HAyYHOW TIpPaMOTHOCTH: TOHMMAaHUS  CYUIHOCTH  METOJIOB
MO3HAHUs, HWCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh
MojlydyaeMble 3HAHUS JJIsl aHaliM3a U OOBSICHEHUS SIBIICHUM OKPY’XKAIOIIEro Mupa u
MPOUCXOSIIUX B HEM U3MEHEHUH, yMEHUS JIeJlaTh 0OOCHOBAHHBIC 3aKIFOYCHUS Ha
OCHOBE Hay4HBIX (JAKTOB M MMEIONTUXCS JAHHBIX C IEJIbIO MOJYyYEHHUS JOCTOBEPHBIX
BBIBO/IOB;
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CIIOCOOHOCTH ~ CaMOCTOSITEJIBHO ~HMCIOJb30BaTh XUMHYECKHE 3HAHUS IS
pelieHus npobyieM B peabHbIX KU3HEHHBIX CUTYalIUsAX;

MHTEpEeCca K MO3HAHUIO U HCCIIEN0BATENbCKON NEATEIBHOCTH,

TOTOBHOCTU U  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHMM IO XUMHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEepeca K OCOOEHHOCTSM TpyAa B pa3IuyYHBIX cdepax mnpodeccuoHaabHOM
NEeSATENBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3ylbTaThl OCBOCHHUS YYeOHOTro mpeamera «XUMHS» Ha
YpOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYHNMBbIE TUISL (dopMupoBaHus MHUPOBO33PEHHUS 00y4aroIuxcs
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAay4YHbIE TOHATHS, OTpa)Karolue
LEJOCTHOCTh HAYYHOM KApTUHBI MHUpa U CHEUU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepusi, BEUIECTBO, SHEPIHs, SIBJICHUE,
MpOoILIECC, CUCTEMA, HAY4YHbIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIE0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

yHHUBEpCaJbHbIE yueOHbIE AEMCTBUs (IIO3HABATEIbHbIE, KOMMYHUKATHUBHBIC,
peryJisTUBHBIE), obOecneuynBarome GopMUpoBaHre (YHKIMOHAIBHON I'PaMOTHOCTH
Y COLIMAIBHOM KOMITETEHLIUH 00YyYaromuXxcsi;

CHOCOOHOCTh OOYYaIOIIMXCSI UCHOJIB30BAaTh OCBOCHHBIE MEXAUCLUUILIMHAPHBIE,
MHUPOBO33PEHUYECKHUE 3HAHMS U yHUBEpCajbHble  Yy4eOHble  JCHCTBUS B
II03HABATEJIbHOU U COLMAIBHON IIPAKTHUKE.

MeranpeaMeTHble  pe3yibTaThl OTPAXalOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMHU NTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSIMHU.

OBiaanenue YHHBEPCATbHBIMHU y4eOHBIMHU MO3HABaTEeJbHBIMH
NEeHCTBUSAMM:

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSTENIbHO (POPMYJIMPOBATh U aKTyaJIU3UpPOBATh MPOOJIEMY, BCECTOPOHHE
e€ paccmaTpuBaTh;

ONpENENATh UEIU JEIATEIIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH HX
JTOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIETSMU;

UCIOJI30BaTh MPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICJISITh XAapaKTepHblE NPHU3HAKK TMOHATHM M YCTaHABIMBATh UX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE TOHATHS IJi OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUI;

BbIOMpATh OCHOBAHUS U KPUTEPUH JIJIS1 KJIACCU(PUKAIIUU BEIIECTB U XUMUYECKIX
peaKLnil;
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YCTaHABIMBATh  MPUYMHHO-CIEJACTBEHHBIE  CBA3M  MEXKAY  M3ydaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMYECKUE paACCYXACHHUS (MHIYKTUBHbIC, JIE€IyKTUBHbBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B paccMaTpUBAEMBIX
ABJIICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUCHUS;

MIPUMEHATh B IPOLIECCE NMO3HAHUSA, MCHOJb3yEeMble B XMMHH CHMBOJUYECKHE
(3HaKOBBIE) MOJENH, NPEOOPa30BBIBATh MOJEIBHBIE MPEACTABICHUS — XUMHUYECKHIA
3HaK (CMMBOJ) 3JIEMEHTa, XUMHUYecKasi GopMyJia, ypaBHEHNE XUMHUECKON PEaKIuu —
OpU PEIICHUH YYEOHBIX IO3HABATENbHBIX M MPAKTUYECKUX 3a/1ad, MPUMEHSTh
Ha3BaHHbIE MOJICJIbHBIC MPEACTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMbIX BEILECTB U XUMUYECKUX PEAKIUi.

2) 6a3oBble McCIeA0BaTEILCKIE AeiiCTBUS:

BJa/IeTh OCHOBAMU METOJIOB HAyYHOTO IO3HAHMSI BEIIECTB U XUMHUYECKHX
pEaKLNil;

(opMyIHMpOBATH LIETU U 3a]1a4K UCCIIEIOBAHUS, UCIIOJIb30BaTh MIOCTABICHHbBIE U
CaMOCTOATENbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS
M OCHOBbl Uil (OPMHUPOBAHMS THUIOTE3bl IO TMPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXJACHUN;

BJAJI€Th HaBbIKAMHM CaMOCTOSITEIBHOIO IUIAHUPOBAHUA U  INPOBEACHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HAONIIOAATH 33 XOJOM
Mpoliecca, CaMOCTOSATEIbHO NPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIUPOBATH
0000I1IeHNs] U BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTAaTOB MCCIEIOBAaHUSA,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAaHHON paboTe;

npuoOpeTaTh  OMBIT  YYCHHUYECKOW  HMCCIENOBATENhCKOW U MPOEKTHOU
NEeSTENbHOCTH, IPOSABIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY MOUCKY
METO/IOB pEUIEHUs MPaKTUYECKHX 3a/ady, NPUMEHEHHUIO0 pa3Iu4yHbIX METO/I0B
ITO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHPOBATbCS B  Pa3IMYHBIX HUCTOYHMKaX uHPopManuu (Hay4yHO-
MOMyJIsipHAsk TUTEPATYpa XUMHUECKOTO COJIepKaHUsl, CIPABOYHbIE TOCOOUS, PECYPCHI
WNurepHera), aHanu3upoBaTh HH(DOpPMALMIO  pPA3NUYHBIX BUJIOB H  (GOpM
IIPEICTABIICHHS], KPUTHYECKHU OLIEHNBATh €€ TOCTOBEPHOCTh U HEPOTUBOPEUYUBOCTS;

(GopMynupOBaTh 3ampochl U NPUMEHATH Pa3jIMYHble METOAbl MpPHU TOUCKE U
orbope wuHbOpMalMK, HEOOXOAMMOW [JIi  BBIMIOJIHEHHUS  y4yeOHBIX  3ajad
OIPENICIIEHHOTO TUTIA;

npuoOpeTaTb ONBIT  HUCIOJb30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIIFHO BRIOUPATh ONTUMAIBHYIO (JOpMY TpeICTaBlIeHUS HHPOpMaIUn
(cxempl, rpaduKy, TUarpaMMbl, TaOIHIIbI, PUCYHKH U JIPYTHE);
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UCIIOJIb30BaTh HAYYHBIN SI3bIK B KaUECTBE CPEACTBA IPU padOTE C XUMUYECKOU
uHpOpMalMel: NPUMEHATh MEXIpeaIMeTHble ((PHU3MUYecKue W MaTeMaTUYEeCKHe)
3HAaKH U CUMBOJIBI, POpMyJIbl, aO0OpeBUATYpbl, HOMEHKIIATYPY;

UCIOJb30BaTh M MPEoOpa3oBbIBATh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HarJIsAHOCTH.

OBiageHne YHMBEPCAJIbHBIMA KOMMYHHUKATUBHBIMHU 1€ CTBUAMM:

3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKJAae€MOW TE€MbI B XOJ€ AHAIOra W/WiH
JUCKYCCUH, BBICKA3bIBATh UJIEU, (POPMYIUPOBATH CBOU MPEMAJIOKEHUS OTHOCUTEIBHO
BBITNOJIHEHUS [IPEJIOKEHHON 3a/1a4H;

BBICTYIIaThb C NpE3CHTAlMEN pe3yJbTaTOB IO3HABATEJIBHON J€ATENbHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIBHO MM COBMECTHO CO CBEPCTHHKAMU MPH BBIOJIHEHUU
XUMUYECKOTO 3KCHEPUMEHTA, MPAKTUYECKOHM padOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3alui yueOHOro nmpoekra u (opMyInpoBaTh BbIBOJIbI IO
pe3ysibTaTaM MPOBENEHHBIX MCCIENOBaHUN MYyTEM COIJIAaCOBAHUSA MO3MIMHA B XO0€
00CYyKJeHUSI 1 0OMEHAa MHEHUSIMU.

OBiageHue YHMBEPCAJbHBIMHU PeryJsiTHBHBIMH 1€CTBUSAIMH:

CaMOCTOSATENIbHO IUIAHUPOBaTh M OCYLIECTBISATH CBOK I03HABATEIbHYIO
JEsITeNIbHOCTh, Ompeensss €€ Lead M 3aJaud, KOHTPOJIMPOBATb U IO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh MpeAJiaraéMblii  aNrOpUTM JAEUCTBUM  mpu
BBIIIOJTHEHUH Y4YEOHBIX U HCCIENOBAaTENbCKUX 3aJad, BbBIOMpaTh Haubosee
3¢ (PexTUBHBIA €cMOCOO WX pemeHuss € Y4ETOM TMOJYyYEHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUYECKUX PEAKITUAX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH JESTEIbHOCTH Ha OCHOBE CaMOaHajIu3a U
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuuecKas XuMHUsD) OTPa)kKaroT:

chOpPMUPOBAHHOCTh  NPEACTABJICHUM O  XUMHUYECKOM  COCTaBJISIOIIEH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUpPA, POJIM XUMHUHU B TTO3HAHUU SIBIICHUIN MPUPOJIHI,
B (opMUPOBaHMM MBIIUICHUS M KYyJIbTYpbl JMYHOCTH, €€ (PYHKIMOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOU ISl PEHICHHS MPAKTUYECKUX 3a7a4 M IKOJIOTHUECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U IPUPOTHOM cpene;

BJIQJICHUE  CHUCTEMOW  XMMHUYECKMX  3HaHUH,  KOTopas  BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS (XUMHUUECKUN 3JIEMEHT, aTOM, JJIEKTPOHHAs 000JI0uKa
aToMa, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPUIIATEIBHOCTh, XUMHYECKAsl CBS3b,
cTpykTypHas ¢dopmyna (pa3BEpHyTas W COKpai€HHas), MOJIb, MOJISIpHAs Macca,
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MOJIIPHBI  00BEM, YIJIEPOJHBIA CKENeT, (PYHKIMOHANIbHAS TpYIa, paauKall,
M30MEpHsI, U30MEPhI, TOMOJIOTHYECKHUI PsijI, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPO 1
a30TCOJEpKAINEe COCAWHCHHs, MOHOMEp, TMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCJIMHEHHUSA); TEOPUU U 3aKOHbI (TEOpUsl CTPOCHUSA
opraHudeckux BemecTB A. M. BytiiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJMYCCKUN S3bIK XUMHHU; MHPOBO33PEHUYCCKUE 3HAHWS,
JIeKAIIMe B OCHOBE MIOHUMAHUSI IPUYNHHOCTH M CUCTEMHOCTH XUMHYCCKHUX SIBICHHM,
(aKTOJOTUYECKHE CBEICHUS O CBOWCTBaX, COCTaBE, IMOJYyYeHWH U O€30MacHOM
UCIOJIb30BAaHUU BAXHEHIIMX OPraHWYECKUX BEHIECTB B OBITY M MPAKTUYECKOU
JEeSITETbHOCTU YEJIOBEKa;

c(hOPMHUPOBAHHOCTh yMEHHUH BBISBIATH XapaKTEPHbIE NPHU3HAKH TTOHATHH,
YCTaHABIMBATh WX B3aUMOCBS3b, HCIOJH30BATh COOTBETCTBYIOIIME ITOHSATHS TIPH
OMKCAHUM COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHNYECKUX COCAMHEHUI;

c(OPMHUPOBAHHOCTh YMEHHUN MCIHOJb30BaTh XHMHUYECKYI0 CUMBOJHKY ISt
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpal€HHON) Gopmy
OpPTaHUYECKUX BEIIECTB M YPAaBHECHUN XUMUYCCKUX PEAKIIMH, N3TOTABIMBATH MOCIN
MOJICKYJT OpPTaHWYECKUX BEIMICCTB JUIA WUTFOCTPAMM WX XHMHYECKOTO W
MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHUW YyCTAaHABIMBATH MPUHAJICKHOCTh H3YYEHHBIX
OPTaHWYECKHUX BEIIECTB IO HMX COCTaBy H CTPOCHHUIO K OMpEaeIEHHOMY
KJIacCy/Tpynme coeauHeHud (YTIeBOJOPOJbI, KHCIOPOJI U  a30TCOJEpKallne
COCIMHCHUSI, BBICOKOMOJICKYJISIDHBIC COCAWMHCHHS), JaBaTh WM Ha3BaHUSA TIO
cucremaTnueckoir HomeHkiarype (IUPAC), a Takke NpUBOAWUTH TPUBUAIBHBIC
Ha3BaHUS OTJCJIbHBIX OPraHUYECKUX BEIIECTB (PTWIEH, MPOIMWICH, AalleTUJIeH,
STUJICHTINKOb, TIUIEPUH, (GeHOoJ, (HOopMaNbaeTH, amneTalbIeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHas KHUCIIOTa, OJICMHOBAsl KUCJIOTA, CTEAPUHOBAs KHCIJIOTA, TJIFOKO3a,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEACNATh BHABl XUMHYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMCHHSI TPUMEHATh TOJOXKCHHUS TEOPUU CTPOCHUS
opranuueckux BemecTB A. M. BytnepoBa 1t 00BsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT X COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEIIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh COCTaB, CTpPOEHUE, (pu3ndeckue
U XHMHYECKHE CBOWCTBA THUNWUYHBIX TIPEJICTABUTENICH PpA3IMYHBIX KJIACCOB
OpraHUYeCKUX BEIIeCTB (METaH, 3TaH, STUJIEH, MPOMUJIEH, alleTWIeH, OyTaauen-1,3,
MeTwiOyTaaueH-1,3, 6eH30J, METaHOJ, 3TAHOJI, ATUJICHTJIMKOb, TIIULEPUH, (PEeHOII,
areTanbAeTH]l, MypaBbUHAs M YKCYCHasi KHCJIOTHI, TJIOKO3a, Kpaxmall, IeJUII0I03a,
aMUHOYKCYCHAasl KHCJIOTa), WIIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIYy HUMHU
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YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHYECKUX pEAKIHUM C HCIOIb30BAHUEM
CTPYKTYPHBIX (OPMYII;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTEpPHU30BaTh HCTOYHUKU YIIJIEBOJAOPOTHOTO
CeIpbs (He(Th, IPUPOHBIN a3, YroJib), CIIOCOOBI UX MEPepabOTKU U MPAKTUUYECKOE
IpUMEHEHUE MPOAYKTOB IepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHH TPOBOJAWTH BBIYUCICHUS 1O XUMHYECKUM
ypaBHEHUsAM (Macchl, 00bEMA, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOIYKTa
peaKIuu 1Mo U3BECTHBIM Macce, 00bEMY, KOTHMUECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WIH MIPOJAYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHUNA 00 OCHOBHBIX METO/aX
HAyYHOTO MTO3HAHMS, HCTIOJB3YEMBIX B XUMHUHU TIPU U3YICHUH BEIICCTB U XUMUICCKUX
sBieHUN (HaOIIOeHIE, U3MEPEHHE, IKCIIEPUMEHT, MOJICITUPOBAHKE), UCIIOJIb30BATh
CUCTEMHBIC XUMUYECKUE 3HAHUS JJI MPUHSTHS PEIICHUNH B KOHKPETHBIX KU3HEHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHHEM,;

c(hOpPMHUPOBAHHOCTh YMEHHUI COOJIOJaTh TMpaBWiIa MOJB30BAHUS XUMHUYECKOU
MOCy/IOM U JTa0OpaTOpHBIM O0OpYJIOBaHMEM, a TaK)Ke NpaBuja OOpalleHus C
BCIIECTBAMH B COOTBETCTBHU C HWHCTPYKIIUSMH TIO BBITIOJIHCHHUIO JITAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBIIOJHATH XUMHUYECKUN
IKCIIEPUMEHT (TIPEBPAIICHUS] OPTAaHWUYECKUX BEIIECTB MPH HATPEBAHUU, TOJYYCHHE
STHJIEHA U M3YyYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMH OPTaHMYECKUX BEIIECTB,
AeHatypanus OeTKOB MPH HArPEBAaHUU, I[BETHBIC PEAKIIMU OEIKOB) B COOTBETCTBUU C
MpaBUJIaMU TEXHUKU 0€30MacHOCTH MPU OOPAIICHUH C BEIIECTBAMU U J1a00paTOPHBIM
0o0opyI0BaHUEM, TIPEJICTABIATh PE3YyIbTaThl XUMUYECKOTO JKCIIEPUMEHTA B (opMe
3aMMCH yYPaBHEHHWH COOTBETCTBYIOIIHUX peakmuid ¥ (HOPMYyITUPOBaTh BHIBOABI HA
OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh yYMEHUN KPUTHYECKH aAHAJU3UPOBATH XUMHYECKYIO
uHopMaIuio, TMOTy4aeMyl0 M3 pPa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOMU
uHdopmaruu, aTepHeT u qpyrux);

c(hOpMHUPOBAHHOCTH YMEHUH co0Jro1aTh rpaBuia JKOJIOTUYECKHU
L[EJIECO00Pa3HOr0 TOBEACHUS B OBITY WU TPYAOBOM JEATENBHOCTH B LEISAX
COXPAaHEHHUSI CBOETO 3J0POBbS M OKpY)KAlOIIeW NPUPOJHOM Cpenbl, OCO3HaBATh
OMACHOCTh BO3JICHCTBUSI HA JKUBBIE OPTaHWU3MbBI OMPEACIEHHBIX OPTaHUYECKHUX
BEIIECTB, MOHUMas cmbica mokaszarens [IJIK, moscHATP Ha mpuMepax CIocoObI
YMEHBIIICHUS U TIPEIOTBPAIICHHS MX BPEIHOTO BO3JACHCTBUS HA OPTaHU3M UYEJIOBEKA;

JUIsT OOyYaroIMXCS C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBbS: YMCHHE
MPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJAaX II03HAHMS BEIIECTB U
XUMHUYECKUX SBJICHUH;
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JUISL  CEeNbIX M CIa0OBUIAIIMX OOYYAIOMIMXCS: YMEHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMmy oOo3HaueHuid JI. bpaiinms st 3amucu XMMHYECKUX

dbopmy.
11 KJIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «O0mas u HeopraHu4ecKass XUMHUs
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  MPEACTABICHUN: O  XUMHUYECKOH  COCTaBISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpPA, POJIM XUMHUHU B TTO3HAHUU SIBIICHUI MPUPO/IBI,
B (OPMUPOBAHMM MBIIUICHUS M KYJbTYpbl JHYHOCTH, €& (YyHKIHOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOM ISl PEHICHHUS MPAKTHUYECKUX 3a/lad M SKOJOTUYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBbIO U IPUPOJTHOU CPEIE;

BJIAJICHUE  CHCTEMOW  XMMHYECKMX  3HAHUW,  KOTOpas  BKIIKOYACT:
OCHOBOTIOJIAralomue MOHATHS (XUMUYECKH DJIEMEHT, aToMm, H30Tom, S-, pP-, O-
AJIEKTPOHHBIE OpOUTAJIM aTOMOB, HMOH, MOJIEKYJIa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULIATEIIBHOCTh, CTENEHb OKHCICHUS, XUMHUYECKasi CBS3b
(KoBaJIeHTHasi, UOHHAs, METAJJIMYECKasi, BOJIOPOJIHASI), KPUCTAJUIMYECKAsT PElIETKa,
TUNBl ~ XMMHWYECKUX  PEAKIMUH, PpaCTBOP,  DICKTPOJMUTHI,  HEIIEKTPOIUTHI,
AJIEKTPOJINTHYECKAsT ~ JTUCCOLHUALMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakii, XUMHUYECKOE pPaBHOBECHE), TEOPUM U 3aKOHBI (Teopus
AJIEKTPOJIMTHYECKON AUcCoLMaluy, nepuoanueckuii 3akoH /. 1. Menzaeneesa, 3aKkoH
COXPaHEHHsSI MACChl BEILIECTB, 3aKOH COXPAHEHWS M MPEBPALICHUA SHEPTUU IIPU
XUMUYECKUX  pPEaKlMsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK  XHMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAINIME B OCHOBE ITOHMMAHUS MPUYUHHOCTU H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTHMUYECKHE CBEICHUS O CBOMCTBaX,
COCTaBe, MOJIYYCHUU W OE€30MaCHOM HCIOJIb30BaHUU BAXHEUIIUX HEOPTraHUYECKHUX
BEIIIECTB B ObITY U MPAKTUYECKOU JIESITEIHLHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHUHN BBIABIATh XapaKTepHbIE MPU3HAKU TOHSITHH,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOUIME MOHSATUS TpU
ONMCAaHUH HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(hOpMUPOBAHHOCTh YMEHUN HCMOJIb30BaTh XWMHUYECKYIO CHUMBOJUKY IS
coctaBieHust  (GOpMyd  BEUIECTB U  YpPaBHEHUW  XUMUYECKHX  PEaKIHid,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBmanbHBIC Ha3BaHUS OTIEIHHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbld Tra3, YIJIEKUCHbIA Tra3, aMMHaK, TamiéHas
M3BECTh, HETAILIEHAS] U3BECTh, TUTHEBAS COAA, MUPUT U JIPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMNpPENEsATh BAJEHTHOCTh M CTENECHb OKHUCICHUS
XUMHUYECKUX D3JIEMEHTOB B COCIMHEHUAX PA3JIMYHOTO COCTAaBa, BUJ XUMHYECKOU
CBSI3U (KOBaJICHTHAsl, MOHHAs, METAJJIMYecKasi, BOAOPOJHAsA) B COEIUHEHHSX, THUII
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KPUCTANIMYECKOW pPEHIETKM KOHKPETHOTO BelllecTBa (aToOMHas, MOJEKYJsIpHas,
VMOHHAs, METaJUIMYecKasi), XapakTep cpeabl B BOAHBIX pPAaCTBOPaX HEOPIaHMYECKHUX
COCIUHCHMI;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAITICKHOCTh HEOPTAHUYECKHUX
BEIIECTB M0 UX COCTaBY K ONpPENENIEHHOMY KJAacCy/TpyIie CO€IWHEHUU (IIPOCThIe
BEIIECTBA — METAJJIbl U HEMETaJUIbl, OKCHJbI, OCHOBAaHUS, KHUCIOTHI, aM(pOTEepHBIC
TUAPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUHN PACKPBIBATh CMBICI MepHOANUecKoro 3akona /1. U.
MenpeneeBa U JI€MOHCTPUPOBATH €0 CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO U
MPOTrHOCTUYECKYIO (PYHKIUU;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh ANEKTPOHHOE CTPOCHHUE aTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mnepuonoB lleprognyeckoil cHCTEMBI XUMHYECKUX
anemeHToB JI. WM. MeHneneeBa, HCHONB3ys NOHSATHA «S-, P-, O-3JIEKTpOHHBIC
opOUTANIN», «IHEPIETUYECKUE YPOBHM», OOBICHATH 3aKOHOMEPHOCTU H3MEHEHUS
CBOMCTB XMMHYECKHMX D3JIEMEHTOB M HMX COCIUMHEHUH II0 IEpUOJaM U TpyIIaM
Ilepnonmueckoi cucteMbl XUMUYECKHX 1eMeHTOB [[. . Menneneena;

chOpMHUPOBAHHOCTh ~ YMEHUM  XapakTepu3oBaTh  (OMHCHIBATH)  OOIIUE
XUMUYECKME  CBOWCTBA  HEOPraHWYECKHMX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
IIOATBEP)KIAATh CYLIECTBOBAHWE TE€HETHYECKOW CBSA3M MEXKIYy HEOPraHWYECKHUMH
BEILECTBAMH C IMOMOIIbIO0 YPABHEHHUI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIHIA;

c()OPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIUPOBATH XHMHYECKHE PEaKUUU I10
pazIMYHBIM MpU3HAKaM (YUCIYy M COCTAaBY pEarupyrolluX BEIIECTB, TEIMIOBOMY
ahdekTy peaknur, W3MEHCHHMIO CTEIEeHEeH OKHCICHHS DJEMEHTOB, OOpaTHMOCTH
peaKkIuu, y4acTHIO KaTaanu3aTopa);

c(OPMUPOBAHHOCTh YMEHUN COCTABIISITH YPaBHEHUS PEAKIMN pa3InYHBIX
TUIIOB, TIOJIHBIE M COKPAIUEHHBbIE YpPaBHEHHUS pPEaKIMi MOHHOTO OOMEHA, yYWUThIBas
YCJOBHUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;

cOPMUPOBAHHOCTh ~ YMEHUI  NPOBOAUTH  pEaKLWH, MOATBEP)KAAIOIINE
KQUEeCTBEHHBII COCTaB pA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATh
OTIBITHBIM TMYyTEM HWOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILECTB;

cOPMUPOBAHHOCTh ~ YMEHHUH  pacKpblBaThb  CYIIHOCTh  OKHUCJIHUTEIIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIMI MOCPEACTBOM COCTaBJICHMS AJIEKTPOHHOrO OanaHca
ITUX PEAKLINM;

c(hOPMHUPOBAHHOCTh YMEHUU OOBACHITH 3aBUCUMOCTH CKOPOCTH XWMHUYECKOU
pEeaKLMK OT PA3IUUHBIX (AKTOPOB; XapaKTEP CMEUICHUS] XUMUYECKOTO PaBHOBECHS B
3aBUCHMOCTH OT BHeIIHero Bo3aeicTeus (npunui Jle [larense);

cOPMUPOBAHHOCTh ~YMEHUH  XapaKTepHU30BaThb XUMHUYECKHE IPOIIECCHI,
JeXallie B OCHOBE IPOMBIIUICHHOTO TMOJYyYEHUsSI CEpHOM KHUCIOThI, aMMHUakKa, a
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TaKK€ CPOPMUPOBAHHOCTH MPEJICTaBICHUH 00 OOMMX HAy4YHBIX MNPUHLMIAX HU
HKOJIOTMYECKUX MPOOIeMax XUMUYECKOTO MMPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYUCICHUS C HCIOJIb30BAHUEM
IOHATHUS «MACcCOBasl J10JIs BELIECTBA B PACTBOPE», OOBEMHBIX OTHOILIEHUM ra30B MpHU
XUMHUYECKHUX PEAKIMIX, MacChl BEIIeCTBA WIM O00bEMA Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEILECTBA, MAacC€ WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIHH
BEIIECTB, TEIUIOBOTO 3(p(eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChI
BEILECTB, IPEBPAILCHHS U COXPAHEHHS SHEPTUH;

c(OpPMUPOBAHHOCTh YMEHHUI COOJIIO/IaTh MpaBUJIa MOJIb30BAHUS XUMHUYECKOU
nocyod M 1a00paTOpHbIM OOOpYIOBAaHUEM, a TaKXKe IMpaBuia oOpalleHus ¢
BEILIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU IO BBIIOJHEHHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

CcOPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U  BBIIOJHATH XMUMHUYECKUN
HKCIIEPUMEHT (pa3lIoKEHHE NEpOKCHIAa BOJOPOAAa B MPHUCYTCTBUHU KaTalu3aTopa,
OIPENEIICHUE CPEABI PACTBOPOB BEIIECTB C IMOMOLIBI0 YHUBEPCAIBHOIO MHIAUKATOPA,
BIIMSIHUE PA3JIUYHBIX (PAKTOPOB HA CKOPOCTh XWMHUYECKOW PpEAKIUHU, PEaAKIHH
MOHHOrO OOMEHa, KayeCTBEHHbIE peakuuu Ha cyiabdar-, kapOOHAT- U XJIOPHUI-
AHUOHBI, HA KATHOH aMMOHMs, PEIICHHE SKCHEPHUMEHTAIBHBIX 3a7a4 I10 TeMaM
«Meramne» u «Hemeramiby) B COOTBETCTBUU C IIPABUJIAMU TEXHUKU 0€30M1aCHOCTH
Ipy OOpaIllEHUH C BELIECTBAMHU U JTAOOPATOPHBIM OOOpPYJOBAHHMEM, IPENCTABIIATH
pe3ynbTaTbl XMMHUYECKOTO JSKCIIEpUMEHTa B  (opMe 3aluCh  ypaBHEHH
COOTBETCTBYIOIIUX pEaKIUil W (OpMyIHpOBaTh BBIBOJBI Ha OCHOBE 3THX
pE3yNbTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAJIM3UpPOBaThb XUMHUYECKYIO
uH(popManMIo, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOMU
KOMMYHUKaIK, IHTepHET U ApyTHX);

c(hOpMHUPOBAHHOCTH YMEHUH cobIro1aTh npaBuia AKOJIOTUYECKHU
1eJIecCO00pa3HOro TMOBEJACHUSI B OBITY W TPYAOBOM JEATEIbHOCTH B LEJAX
COXPAHEHUSI CBOETO 3J0pPOBbS M OKpYXKarOLEHd NPUPOIHON Cpeapl, OCO3HABaTh
OMAacCHOCTb BO3JECUCTBUS Ha >KUBBIE OPraHW3Mbl ONPENENEHHBIX BEIIECTB, MOHUMAs
cmpic  nokazatenss I[IJIK, mnosicHATh Ha mnpuMepax crnocoObl YMEHBUIEHUS U
IIPENOTBPALIEHUS UX BPEIHOTO BO3JICHCTBHSI HA OPTaHU3M YEJIOBEKa,;

UIg 00YyYaromMXCS C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI: YMEHHE
MPUMEHATh 3HAaHUST 00 OCHOBHBIX JOCTYNHBIX METOJAaX II0O3HAHMUS BEUIECTB U
XUMUYECKUX SIBJICHUM;

JUIL  CJIETIBIX W CIA0OBUIAIIMX OOYYaIOIIUXCA: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HaueHuii JI. bpaitng mis 3amucu XUMHUYECKUX

dbopmy.
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4 TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE

HanmeHnoBanme

Ne (undposbie)
pa3feJioB  TeM KonTpoabubie | IlpakTuueckue

n/n Bcero o0pa3oBaTte/ibHbIE
NporpaMmMsbI padoThI padoThI

pecypcsbl

Pa3n

e 1. TeopeTrnueckne 0CHOBbI OPraHUYeCKOl XMMHMH

11

[Ipenmer
OpraHNu4ecKou
xumuu. Teopust
CTpOCHHS
OpraHUYECKUX
COCIMHEHUH A.

M. bytieposa

Hroro no pasneny

Paznea 2. Yraesogopoasbl

2.1

IIpenenwvHbie
YIJIEBOAOPOIBI —
aJIKaHbI

2.2

Henpenenbubie
YII€BOAOPOIbI:
AJIKEHBI,
AITKaJINEHBI,
AJTKWHBI

2.3

Apomarndeckue
YTJIEBOJOPOIBI

2.4

IIpuponusie
HCTOYHUKH
YIIIEBOJOPOIOB U
ux nepepadoTka

Hroro no pazneny

13

Paznen 3. Kuciopoacoaep:xaniue oprannyecKue coeIuHeHUs

3.1

Cnuprel. ®enon

3

3.2

AJIbJIETUIBI.
Kap6onoBsie
KHCIIOTBHI.
Crnoxubie 3¢upsbl

3.3

VYrneBons!
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Hroro no pazneny

13

Pasznen 4. A3oTcoaepxan

HE OPraHu4€CKHUE COCINHCHUSA

AMUHEL
4.1 AMWHOKHCIIOTEL. 3
beaxu
Wroro mo pazneny 3

Pasznes 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

[Tmactmaccel.
5.1 Kayuykwu. 2
Bosokna
Uroro mo pazneny 2
OBLIEE
KOJIMYECTBO YACOB 34 2 2
1O ITPOI'PAMME
11 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3/eioB M TeM KonTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
NporpaMMsbI padoThI padoThI
pecypcsbl
Paszgea 1. Teoperuueckue 0CHOBbI XUMHH
Crpoenue
aTOMOB.
[Tepuoanueckuit
3aKOH U
1.1 [epnonuueckas 3
cucremMa
XUMHUYECKUX
anemeHTOB /1. 1.
Menneneesa
Crpoenue
BEIIIECTBA.
1.2 4
MHuoroo6pasue
BEILIECTB
13 XUMUYECKUE 5 1 1
peakmuu
Hroro no paszneny 13
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Pa3znen 2. Heopranuueckasi xumus

2.1 Meraist 6
2.2 Hemeraminl 9
CBs3b
53 HEOPTaHUYECKUX )
Y OPTaHHYECKUX
BEIIECTB
Hroro no pazneny 17
Paznen 3. XuMus u :KU3HL
3.1 XUMHUA ¥ KU3Hb 4
Hroro no pazaeny 4
OBIIEE
KOJIMYECTBO YACOB 34
I10 [TPOTPAMME
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