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HOACHUTEJIbBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAaHero oomero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanpHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
dbenepanbHOlt 00pa30BaTEeNIbHONW MPOTpaMMbl CpeAHero o061ero o0pa3oBaHUs
(®OIT  COO), mnpencraBieHHbix B DeaepalibHOM  rOCYJIapCTBEHHOM
obpazoBarenbHOoM cTangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeaMmera «XHUMHs» B 00pa3oBaTeNbHBIX oOpraHu3auusx Poccuiickoi
denepauuy, peamu3yOIIMX OCHOBHBIE O00pa3oBaTelIbHbIE MPOrPaMMbl, H
OCHOBHBIX TONOXeHU «Crparernn pa3BuTUs BocnuTaHus B Poccuiickoi
®deneparuu Ha niepuon 1o 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0OB K pa3pabOTKe MPOrpaMMbl MO XUMHH, K OIpPEIeICHHIO
oO1elt cTpareruu 00y4eHus, BOCIIUTAHUS U Pa3BUTHSA 00ydaroUIuXcsl CcpecTBaMuU
yueOHoro npeamera «Xumusi» g 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHUentyanbHble nonoxkenuss ®I'OC COO o B3auM0O00YCIOBIEHHOCTU LEJEH,
COJlep)KaHus, pe3yibTaToB OOydYeHHs U TpeOOBaHUI K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMHU
00111€00pa30BaTEeIbHON  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CIY>KUT 3aBEPIIAIOIIMM 3TAallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
[EJIOCTHOM CHCTEeME XUMHUYECKOro o0pa3oBaHuA. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpbl
YEeJIOBEKa, a TaKKe SKOJOTMYECKH OOOCHOBAHHOI'O OTHOILUEHUS K CBOEMY
3I0pOBbI0 M TpUPOAHOW cpene. Peanmusyercs xumuyeckoe o00pa3zoBaHUE
oOyJaromuxcst Ha YpOBHE CpEIHEro oO0IIero o0pa3oBaHus CPEACTBAMU Y4eOHOTO
npeamMera «XHUMHS», COJIEPXKAHUE M TOCTPOEHHE KOTOPOIrO OIPENEIEHbl B
nporpaMMe MO XMMHUU € Y4ETOM cCHenupUKd HAyKH XUMUHU, €€ 3HAYeHUs B
NO3HAHUU TMPUPOJbl U B MaTEpPUAIbHOW MU3HHM OOIIECTBA, a TAKKE C YUETOM
o0muX [egeid W NPHUHLMIOB, XapaKTEPHU3YIOLUIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpesiHero obiero oopazosanus B Poccuiickoit @enepanuu.

XuUMHSI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyi0 pojib B
COBPEMEHHOM HMBWIM3AIMKU, B CO3[JaHUM HOBOW 0a3bl MaTepuagbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALMOHATIBHOTO HAYYHOTO MBILUICHHUS,
B CO3[]aHUE IEJIOCTHOIO MPECTABICHUS 00 OKpY)KAIOIIeM MHpE KaKk O €IUHCTBE
IPUPOIBI M YEJIOBEKAa, KOTOpoe (POPMUPYETCS] B XMMHH Ha OCHOBE MOHMMAaHHS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIaCTSIMU IPUMEHEHHUS.



TecHO B3aMMOJEWCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMH, XMMUs cTajia
HEOTHEMJIEMOI 4aCThI0O MUPOBOW KYJIBTYPhl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJla ¥ >KM3HU KaxJaoro uieHa oOmectBa. CoBpeMEHHass XMMHS Kak Hayka
co3ujaTelibHas, KAaK HayKa BBICOKMX TEXHOJOTHHM HampaBjieHa Ha pelieHue
NI00aNbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUSL YEJIOBEUECTBA — ChIPHEBOIA,
HEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKO 0€30IMaCHOCTH U OXPaHbI 310POBbSI.

B coorBercTBUM ¢ OOIIMMH LEISIMH U MPHUHLIMIIAMUA CPEJIHEr0 OOIIEro
oOpazoBanus coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YYEHUS!) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOyyaronuxcsi, HEOOXOJMMYKO MM g BBIPAaOOTKM  MHUPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCIEHNIHOIO BKIIOYEHHS B JKH3Hb COLMYMA, HPOJOJDKEHUS
o0pa30BaHMs B pa3IUYHBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XMMHEH.

CocraBnstomiuMu  nipemMeTa  «XUMHS»  SIBISIIOTCA  0a30Bble  KypCchl —
«Oprannueckas xumusi» U «OOWas U HEOpPraHUyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOI HayKHU: CUCTEMaA
3HaHWI MO0 HEOPTaHUYECKOW XMMUU (C BKIIOUCHHUEM 3HAHUW W3 OOIIeH XUMHUM) U
oprannueckoil xumuu. GopMUpOBaHUE JAHHOW CHCTEMbI 3HAHWU NPU U3yYEHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumyeckas xumus» U «OOmas u
HEOpraHuyeckass XuMus» chopMupoBaHa B IporpamMme IO XUMUU Ha OCHOBE
CHUCTEMHOTO TOJAXO0/Ja K U3Y4YeHHI0 y4yeOHOro wMarepuaia ©u OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpelNeTEHHBIX
TEOPETUYECKHX YpOBHAX. Tak, B Kypce OpPraHMYecKOW XHWMHH BEIIECTBA
paccMaTpUBAKOTCSI HAa YPOBHE KJIACCUYECKON TEOPUU CTPOCHHSI OPraHMYECKHUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKUX M DBJIEKTPOHHBIX
NOpeICTaBIeHU O cTpoeHuu BeunlecTB. CBeaeHHs 00 H3ydaeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEIMHEHHI. B Kypce OpraHuMueckol XHMMHHM TOJy4arOT pa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEpBOHAYAIBLHBIC
IPEJCTaBICHNUS O XUMUYECKOM CBsI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKIuu.

[lon HOBBIM yrioMm 3peHHss B TIpeaMere «XuUMHs» 0a30BOro ypOBHS
paccMaTpuUBaeTCsd M3Y4YEHHBIH Ha YypOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
TEOPETHUYECKH MaTepuadl u (AKTOJIOTHUECKHE CBEIACHHMS O BEIIeCTBAaX U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas v HeopraHudeckas
XUMUS» OOyYarOIIMMCSl TPEAOCTaBIACTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOUIETEOPETUUYECKUX M METOJIOJOTMYECKUX MO3ULUH,



ry0ke TMOHATh HMCTOPUYECKOE W3MEHEHHE (YHKIMI 3STOro 3akoHa — OT
000011ar01IeH 10 0OBSICHSIOIMICH ¥ IPOTHO3HPYIOIICH.

Envnas cucreMa 3HaHUN O Ba)XKHEMIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHMH, a TAKXKE€ O XMMUYECKHX PEAKIMSIX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSAX MpOoTeKaHus jJomnojHsercs B Kypcax 10 m 11 kmaccos
JIIEMEHTAMHM COJEpP)KaHUS, WMEIOIIUMH KYJbTYpPOJIOTHYECKUNA U MNPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT TIOHMMAHHUIO B3aUMOCBS3H XUMHH C
JPYTMMH HayKaMH, PacKpbIBalOT €€ pOJb B IO3HABAaTEIbHOM M IPaKTUYECKOU
NEeSATENbHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCIWTAaHUIO YBaXKEHUS K IMpolieccy
TBOpPUYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHUH, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOLIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
OPUMEHATh €€ I IIONOJHEHUs 3HAaHWM, pEUICHUS WHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJIbHBIX MCCIIEA0BATENbCKUX 3a/1a4. B 1einom coaepkanue yaeOHOTO
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
¢opMupoBaHrue y 0O0yYaromMUXCs MHPOBO33PEHUECKONW OCHOBBI ISl MOHUMAaHUS
¢unocodckux uleH, TaKuX Kak: MaTepHabHOE €IWHCTBO HEOPraHUYECKOro U
OpraHUYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB HX COCTaBOM H
CTPOEHHEM, TMO3HABAEMOCTh MPHUPOJHBIX SBJICHUA MyTEM HKCIIEPUMEHTA U
pelIeHHs] MPOTUBOPEYM MEXAY HOBbIMH (aKTaMHM U  TEOPETUUYECKUMU
IPEINOChUIKAaMH, OCO3HAHUE POJIM XMMUHU B PEIICHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpoleM cOepeKeHUsl FHEPTeTUYECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX
TEXHOJIOTUM U MaTEPHUAJIOB.

B nmnnane pemieHus 3adad  BOCHUTAHUSA, PAa3BUTHS M COLUAIU3ALMH
oOyJaronuxcsi OPUHATBIE NPOrpaMMOM MO XWMHHM MOJIXOJbl K OIPEIECICHHUIO
COJlep’KaHUsI M TOCTPOCHHUS TpeaMeTa NpeaycMaTpUBalOT (OpPMUpPOBaHUE
YHUBEpPCAJIbHBIX Y4E€OHBIX JEWCTBUH, HMEIOMMX 0Oa30Boe 3HAUYECHUE MJIs
pPa3NMYHBIX BHJAOB JICSITEIIBHOCTU: peUIeHUus MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku nHpopMauu, HeOOXOAUMBIX JJI1 MPUOOPETEHUS OIbITA TPAKTUYECKON
U HCCIENO0BATENIbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MO3HAHUU
XUMUHU.

B npaktuke mnpenojgaBaHus XMMHM KaKk HAa YpPOBHE OCHOBHOT'O OOIIETro
o0pa3oBaHusl, TAK U HA YPOBHE CPEJHET0 00Iero oopa3zoBaHus, PU OMpPEIeIECHUN
coziepKaTeIbHOM XapaKTEepPUCTUKHU LeJied W3y4YeHUs NpeIMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAULHMOHHO MNPU3HAETCS (POPMHPOBAHHUE OCHOB
XUMHUYECKON HAayKHd Kak 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUUYECKOU
NEeSTENHLHOCTH YeJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyNIbTypbl. C
METOANYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO eI H3y4YeHUs
IPEIMETA SABJISIETCS BIOJIHE ONPABJIAHHBIM.



CoryacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMHU LEJISAMH W3YUYCHHs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIISAIOTCS:

o (opmupoBaHME CHCTEMBl XUMUYECKHX 3HAHUW KaK  BaKHEHUIICH
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeXKaT KIIOYEBbIe TOHATHS, (PyHIaMEHTaJbHBIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHE M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHHe U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX peaKIHil, HEOOXOAMMBIX ISl MPUOOpETeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XHMHUYECKUX SBIICHHM,
UMEIOIIUX MECTO B IPUPO/IC, B MPAKTUUECKON U MOBCEIHEBHOMN KU3HHU;

e pa3BUTHE YMEHHUU U CIIOCOOOB AESATENBHOCTH, CBA3AHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHUMHUYECKOIO0 OSKCIIEPUMEHTa, COOJIOJCHHEM TIpaBuII
0e30MmacHOro 0OpaIleHus ¢ BEIECTBAMHU.

Hapsiay ¢ aTtum, conepkareiibHasi XapaKTepUCTUKA LieJed U 3aa4 U3y4eHHUs]
peaMeTa B IPOrpaMMe M0 XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHero obmiero odpazoBanus. CeroaHs B
NpernoJlaBaHu  XUMHH B OONbIIed  CTEMeHH OTHAETCS  MPEANOYTECHUE
MPAKTUYECKONM KOMIIOHEHTE COJAepKaHusg OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHu3aliy, BIAJICIOIIET0 He
HAa0OpOM 3HaHUM, a (PYHKIHOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOaMu U
YMEHUSIMU aKTUBHOTO MOJIYYEHUs 3HAHUU U MPUMEHEHUS UX B PEalbHOM KU3HU
JUTSL peUIeHUs] TPAKTUYECKUX 3a]1a4.

B cBsf3u Cc 3TUM TOpU U3YYEHUM TpeaMeTra «XHUMHs» JOMUHHUPYIOIIee
3HaYEHUE MPUOOPETAIOT TaKUE LT U 337]a4H, KaK:

ajantanus 00y4arolMXcsl K YCIOBHSIM JTUHAMUYHO Pa3BHBAIOLIEIOCS MUPA,
dbopMHUpOBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYHUYECTBY, CAMOCTOSTEILHOMY MPUHATHUIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIICCTBAMH M HX
MPUMEHECHUEM;

dbopMupoBaHHEe y O0OyYarolUMXCsl  KJIKOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIMI), HMMEIOIINX YHHUBEPCAJIbHOE 3HAUYEHUE [JI1 Pa3IUYHBIX BHJIOB
NeSTENHHOCTU: PEIIeHUs poOseM, MOUCKa, aHaimmu3a U o0paboTKu MH(OpMaIuHy,
HEOOXOJUMBIX JUIsl TPUOOPETEHUs] OMNbITa AESTENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHWM XUMHH, a TaKXKe s OLEHKH C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHUX
MPOLIECCOB HA OPTraHU3M Y€JI0BEKa U MPUPOIHYIO CPEY;



pa3BHUTHE MO3HABATEIHLHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YJarOIINXCS: CIOCOOHOCTH CAMOCTOSITEIFHO MPUOOPETATh HOBBIE
3HAHUS [0 XMMHUHU B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSAMHU, UCTIOIb30BAThH
COBpEeMCHHBIC MH(GOPMAIIMOHHBIE TEXHOJOTHH IS IMOWCKAa W aHalin3a y4eOHOW U
HAyYHO-TIOMYJISIPHOU MH(POPMAITUH XUMHUYECKOTO COICPIKAHMS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YUAIONTUXCSI ACCOIMATUBHOTO W JIOTHYECKOTO
MBIIIJIEHUS, HAOJII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TPOBEJICHUU XUMHYECKOTO
AKCIIEPUMCHTA;

BOCIIUTaHHWE Yy oOOydJarommxcs yOSKIEHHOCTH B TyMaHUCTHYECKOM
HAIMPABJICHHOCTH XUMHH, €€ BAXXHOW POJM B PEIICHUH TIOOATBHBIX MPOoOJIeM
PaIMOHAIIBHOTO MPUPOJIONIOJIB30BAHUS, TTOTIONHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUsI NPUPOJAHOTO PABHOBECHS, OCO3HAHUS HEOOXOJIMMOCTH OepexHOro
OTHOIICHUS K TIPUPOJE M CBOEMY 3J0POBBIO, a TakKe NMPHOOPETCHHUS OIbITa
WCTIOJIb30BAHUS TIOJYYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIHsIX, CBSI3aHHBIX C XUMUYECKUMH SBJICHHUSIMHU.

B ydyeObHOM mmaHe cpenHero oOmiero oOpa3oBaHUA MpeaMeT «XUMUS
0a30BOT0 YpOBHS BXOJMT B COCTaB MpeaMeTHOW obmactu «EcTecTBeHHO-HAYYHBIE
IPEAMETED).

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUSI XUMUH, HA 0230BOM YPOBHE
cpeaHero obmero odpasoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
gac B Heenro), B 11 kimacce — 34 yaca (1 gac B Hepenio).



COJEP XAHME OBYUYEHUA
10 KIIACC
OPTAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHUH

[Ipenqmer opraHn4ecKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUATIOB. T€OpHUs CTPOEHUST OPraHHUYECKUX
coenunenuit A. M. bBytnepoBa, e€ ocHOBHBIE MOJ0KeHUs. CTPYKTYpHBIE (POPMYJIIbI
OpPraHMYECKMX BeleCTB. l'oMonorus, wu3zoMepusa. XuUMUYEcKas CBSI3b B
OPTraHUYECKUX COCTMHEHUAX — OJMHAPHBIC U KPATHBIC CBSA3H.

[IpencraBnenue o kiaccU(pUKaluu OpraHudeckux BemiecTB. HomeHkiatypa
OpraHUYEeCKUX COCJIMHEHUN (CHCTEeMaThyeckas) M TPUBHUAIBHBIE Ha3BaHUS
BAKHEHUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl HW3YYEHHS BEIIECTB W HMX NPEBPALICHUN:
O3HaKoOMJIeHHe ¢ oOpa3llaMu OpraHMYeCKUX BEUIECTB M MaTepuajlaMH Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJEKYJl OpPraHMYECKHUX BEIIECTB, HaAONIOIEHUE U
ONMUCAaHHUE JEMOHCTPALMOHHBIX ONBITOB [0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJIaBJIeHHE, O0yTJIMBaHUE U TOPECHHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psiag. Meran u 3TaH —
IpOCTEUIINe MPEICTABUTENN aJIKaHOB: (U3MYECKHE U XUMHUYECKHE CBOICTBa
(peakuuu 3aMelleHus] U TOPEHUs), HAXOXJIEHUE B IMpPHUPOJE, MOJIyYeHUE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PAX. DTUIEH U NPONWIECH —
IpocTeilline NPEeACTaBUTENN aJKEHOB: (PU3NYECKHE W XHMUYECKHE CBONCTBA
(peakuMu THUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallMid, OKUCJIEHUS U
MOJINMEPHU3AIINH ), TOTyYEHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u MerunOyraaueH-1,3: cTpoeHue, BaKHEWIIUE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lomydeHue CHHTETHYECKOIO
Kay4yyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psll. AlleTUIICH
— TMPOCTEHIINIA TpeICTaBUTENb AQJIKUHOB: COCTaB, CTpOEHHUE, (U3MYECKUue M
XUMUYECKUE CBOMCTBA (peaklUMH T'MAPUPOBAHUS, raJOr€HUPOBAHMS, THApPATALIUH,
TOpEHUs), NOJYyYEHUE U TPUMEHEHUE.

Apenbl. benzoin: cocraB, cTpoeHue, (pU3NYECKUE U XMMHMUYECKHE CBOMCTBA
(peakiuu raJloreHUpOBaHUSI U HUTPOBAHUS), MOJIyYeHUE U NMpPUMEHeHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NoNyYyeHue U npumeHeHnue. TOKCUYHOCTh



apeHoOB. ['eHeTmyeckass CBI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIIEKANUMA K
Pa3JIMYHBIM KJIaCCaM.

IIpuponHble HUCTOYHMKU YIIEBOAOPOAOB. IIpupoaHblii ra3 W IOIYTHBIC
He(dTanble ra3pl. Hedte u e€ mpoucxoxnenue. CrnocoObl nepepaboOTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUU, KaTalIUTUYECKui), mupoaus. I[lpomykrsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBINH
yToJib U IPOAYKTHI €T0 NMepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMsS BEIIECTB M HX IPEBpAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3lamMy IUIaCTMAacC, KaydyyKOB M PpE3MHBI, KOJJIEKLIUU
«Hepts» u  «Yroap», MOAEIUPOBAHUE  MOJEKYJ  YIJIEBOJOPOJOB H
raJIOr€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYUYEHHE 3TUJICHA

Y U3y4YE€HUE €TO CBOMCTB.

PacuérHble 3anaumn.

Bblunciiennss 1Mo yYpaBHEHHIO XHUMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IIPOAYKTa PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WIH IIPOJTYKTOB PEAKIIUH).

Kucsiopoaconepxkamue opranu4ecKue CoeAMHEHUA

[IpenenbHpleE OQHOATOMHBIE CIHUPTHL. MeETaHONI MW OJTaHOJN: CTPOCHHE,
bu3nueckue MW XMMHYECKHE CBOWCTBA (peakluMh C AaKTUBHBIMU METaJlIaMH,
raJIor€HOBOJIOPOJaMH, TOpEHUE), NpuMEeHeHue. BoaopoaHbie CBS3H MEXAY
MOJIEKYJIaMU CIIUPTOB. J/IelicTBHE METaHOIa U ATAaHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CIHUPTHL. DTWICHIJIMKOJIb W  TIHIEPHH: CTPOCHHE,
bu3nueckue W XUMUYECKHME CBOWCTBA (B3aUMOJECHCTBHE CO ULICJIOYHBIMU
MeTalJlaMH, KaueCTBEHHas peakiusi Ha MHOTOaTOMHbIE cHUpThI). JleiicTBue Ha
opranusM yenoseka. [I[pumenenne rimunepuHa U TUIICHTJIMKOIIS.

@deHon: CTPOCHHME MOJEKYJbl, (HU3NYecCKue U XUMHUYECKHE CBOWMCTBA.
Toxcuunocts penona. [Ipumenenne Gpenona.

Anpneruapl U kemowuwvl. DopManplaeruj, auneTAIbAETUN: CTPOCHHUE,
(du3nuecKue W XMMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIECHUS,
KauECTBEHHBIE PEAKIIMH ), IOJYyYEHNE U TPUMEHEHUE.

OAHOOCHOBHBIE TpEJe/bHBIE KAapOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCyCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYEecCKhe U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
oO1ue i Kiacca KUCIOT, peakuus 3TepuuKanum), nojJyuyeHue U MpuMeHEHHue.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICHIMX KapOOHOBBIX
KHCJIOT. MbLTa KaK COJIHM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBUE.

CrnoxHble >QUpbl Kak TPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cinoxHbIX 3¢upoB. Kupsl. 'naponus xkupos. [Ipumenenue xxupoB. buonoruueckas
POJIb JKHUPOB.



YrmeBogel:  cocTaB, KilacCH(pUKANMs ~ YIJIeBOAOB  (MOHO-, [U- U
norcaxapupl). [JF0Kko3a — MpoCTeHIIN MOHOCAXapHa: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOICTBAa (B3aUMOJICUCTBHE C
ruapokcuiom Menu(Il), oxucienne amMmmuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHUE TJIOKO3bl), HAXOXKJIEHUE B IMPUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. Porocunres. PpykTo3a Kak U30MeP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupogHbie noauMepbl. CTpoeHUe Kpaxmaia U
HeunoNio3bl.  Du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

DKCIEpUMEHTAJIbHBIE METOJbl H3YUYCHMsS] BEIIECTB M HUX MPEBpalllCHUN:
pOBECHNE, HAOIIOJCHUE W ONHMCAHHWE JEMOHCTPAIIMOHHBIX OTMBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHbIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCIECHHE 3TaHOJIA
okcugoM Menu(Il)), MHOroaTroOMHBIX CHUPTOB (B3aUMOJICUCTBHE TJIHMIIEPUHA C
ruapokcuom meau(ll)), anpaerunoB (OKMCIeHHEe aMMHUAYHBIM PACTBOPOM OKCH/IA
cepeopa(l) m rugpokcumom wmenu(Il), B3ammomeicTBUE Kpaxmana C HOJAOM),
MPOBEJIEHUE MMPAKTUUECKON PadOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIOTHI.

Pacuérnblie 3agaun.

Bblunciiendss 1Mo yYpaBHEHHIO XWMMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IPOAYKTa PEAKIMU IO MU3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEUIECTB WM MPOIYKTOB PEAKIUN).

A3oTcoaeprkanue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaK amM(pOTEepHbIE OpraHuyeckue coeauHeHus. duznueckue
U XUMHYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha mpuMepe TMiuHa). buomorudeckoe
3Ha4YCHUE aMUHOKUCIOT. [lenTuasl.

benku kak NpUpoOAHBIE BBICOKOMOJIEKYJSApHbIE coeanHeHus. llepBuunas,
BTOpPUYHAA M TPETHYHAsI CTPYKTypa OeiaKkoB. XHMMHYECKHE CBOWCTBA OEIIKOB:
TUAPOJIN3, ICHATYpaIlHsl, KAYeCTBEHHBIE PEAKIINK HA OCJIKU.

OKCIepUMEHTAIbHBIE METOJIbI M3yYECHHS BEIIECTB W HMX IPEBpaICHUN:
HaO0JII0/ICHUE U ONKMCAHUE JEMOHCTPALMOHHBIX OMNBITOB: JA€HATYypalus OCNKOB MpU
HArpEBaHWMY, [IBETHBIC PEAKIIUU OCITKOB.

BbicokoMoJieKy IsipHbIe COeIUHEHHU S

OCHOBHBIC TOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJUMEPU3ALUN, CPEIHASI MOJIEKYISIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEOUHEHUH —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIHS.

OKCIEpUMEHTAIIbHBIE METOJbl H3YYEHHS] BEIIECTB M HX MPEBpallCHUIN:
O3HaKOMJIEeHHE ¢ 00pa3liaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeamMeTHbIE CBA3H.



Peanu3anys MeXIpEeIMETHBIX CBA3EH NPHU U3YUYECHUH OPTaHMYECKON XWMHH B
10 kyacce OCYUIECTBIIETCS YEpe3 HCIIOJIIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHM, TaK M IOHITHUH, SBISIOIIMUXCS CUCTEMHBIMHU I OTIEIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0111e eCTeCTBEHHO-HAYYHbIE MTOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUHOTE3a,
3aKOH, TEOpHs, aHaJu3, CHHTE3, Kiaccu(uKaims, MepruoJuIHOCTh, HAOIIOICHNUE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJIETTUPOBAHME.

®dusnka: Mmarepus, DJHEprus, Macca, aTroM, DJIEKTPOH, MOJEKYyIa,
SHEPreTUYECKUil YpOBEHb, BEIIECTBO, TeEJI0, OOBEM, arperaTHoe COCTOSHUE
BELIECTBA, (PU3NUECKUE BEIUUYHHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢oTocuHTE3, OMOJOTMYECKH AaKTHUBHBIC BellecTBa (OENKH, YIJIEBOIBI, KHUPBHI,
dbepMeHTHI).

['eorpadus: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAeMble, TOILIUBO,
PECYPCBL.

TexHonorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MHUTaHUS,
MOIOLIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE IIPENapaTsl, MaTepHUalbl U3
HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMMHU

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYECKUEe YPOBHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHusl 3JEKTPOHOB MO OpOUTANsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[lepnoanueckuii 3akoH u I[lepuoanyeckasl cucreMa XMMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEPUOANYECKOTO 3aKOHA U [lepnoanyeckon cUCTEMBI
xuMu4eckux sneMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH WM3MEHEHUSI CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TPYINaM H TEpHOJaM.
3HaYeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenune BemiecTBa. XUMHUYECKAs CBSI3b. BHIBI XUMHYECKOW CBA3U
(KOBaJIeHTHAsI HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOM XHWMHYECKOW CBS3UM (OOMEHHBIM W JIOHOPHO-
akienTopHeiil). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTS.
Crenenp okuciieHus. IOHbI: KATHOHBI M AHUOHBI.



BemectBa MOJEKYyJISIpHOTO M HEMOJIEKYJSIPHOTO  CTPOECHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIECTB OT THIIA KPUCTAIIMYECKON PEIETKH.

[lonaTe O nucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJHBIE PACTBOPHI.
MaccoBas 105151 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU . Homenknatypa
HEOPraHUYECKUX BEIIECTB. | €HETHYeCKas CBA3b HEOPraHWYECKUX BEIIECTB,
IPUHAIEKAIINX K Pa3IMYHbIM KJIACCAM.

Xumuueckas — peakuusa. Kiaccuukanmss — XMUMHYECKMX — peaknuil B
HEOPraHUYECKOM M OpPraHWYECKOW XMMHM. 3aKOH COXPAHEHWs MACChl BEIECTB,
3aKOH COXPAHEHUS U IIPEBPAILECHNS YJHEPTUU IPU XUMHUECKUX PEAKLIMAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTuMble
peakuuu. XuUMHYECKoe paBHOBecHe. @DakTOpbl, BIHAIOLIME HAa COCTOSHHE
XuMHu4eckoro pasHosecus. [Ipunnun Jle [larense.

Onexkrposutuyeckas nuccouuanusa. CuiibHbIe U ciadble 3neKTpoanThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCas, HEUTpaIbHAas, EJIOYHAs.

OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIIEpUMEHTANIBHBIE METOJbl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
nemoHcTpauus Tabnun «llepuoanueckas cucreMa XxuMuueckux sneMmentoB [, .
MeHnpaeneeBa», U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
OINHCaHUE IEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OIMBITOB (Pa3iioKEHUE MEPOKCHIA
BOJIOPOJIa B IIPUCYTCTBUM KaTaJIM3aTOPA, OIIPEAEICHNE CPEbl PACTBOPOB BEILIECTB
C TOMOUIBI0 YHUBEPCAIBHOIO HWHIMKATOpa, pEaKkUMd MOHHOTO OOMEHa),
IIPOBEJICHUE MPAKTUUYECKON paboThl «BiausHue pa3inyHbIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON pEaKIUm».

Pacuérnsle 3anaun.

Pacuérel 10 ypaBHEHMSAM XUMHYECKHUX pEaKUuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM IIOHATHUS «MACCOBAas
JIOJISI BELIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilonoxenue HemerasmioB B llepuognueckon — cucreme
xumuyeckux siementoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®duznyeckue CBOMCTBA HEMETAUIOB. AJLIOTPONUST HEMETAUIOB (HA MpuMepe
KHCJIOpOJIa, cephbl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAaKHEMIIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M UX  COCOUWHEHUUH  (OKCHIIOB,
KHUCIIOPOCOIEPKAIIUX KUCTIOT, BOJOPOAHBIX COETUHEHUN).

[IpuMeHeHnEe Ba)XHENIIMX HEMETAIIOB U UX COEUHEHH.



Merannsl. [lonoxenne meramnoB B llepuonnueckon cucteMe XUMHYECKUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MetasuioB. O6mue Qusnyeckue cBoicTBa MeTamioB. CrijlaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN PSI HAMIPSYKEHU METAJIIOB.

XUMUYECKHE CBOMCTBA BaKHEUIMX METAUIOB (HATPUM, KaJiui, KaJIbIUH,
MarHui, aJTlOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCAUHEHUH.

OO6mue crmocoObl MmomydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAIbHBIE METO/Ibl M3YUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
M3YUYCHHUE KOJUIEKIMU «MeTamibl U CIUIaBbD», 00pa3l0B HEMETAJUIOB, pEIICHUE
HKCHEPUMEHTAJbHBIX 3a/a4, HAOJIOJEHWE M OINHUCAHHE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaAMU
KHUCIIOT U IeJI0Yel, KaYECTBEHHbIE peaKIIMU Ha KATHOHBI METAJIOB).

PacuétHrle 3agaun.

Pacuétbl Maccel BeliecTBa Ui 00bEMa ra3oB MO WM3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacu€Tsl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OTHO
13 BEILIECTB UMEET MPUMECH.

XuMus U ’KU3Hb

Ponp xuMun B 00€CrieYEeHUU 3KOJIOTMYECKOU, SHEPreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTHH MEIUIMHBL. [IOHSATHE O HAyYHBIX METOJAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLINHM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPHUHIUIIAX TPOMBIILIEHHOTO
MOJTYyYECHUS BaXKHEUIINX BEIIECTB.

UYenoBek B MHpE BEIIECTB W MATEPUAJIOB: BAXHEWUIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKIHMOHHBIE MAaTE€pHabl, KpPACKH, CTEKJIO, KEepaMHKa,
Marepuaibl s JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPraHUYECKUE U MHUHEPaJIbHbIC
yaoOpeHus.

XuMHUSIT U 3I0POBBE YEJIOBEKA: IMPABWJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBujia OE30MaCHOTO WCIIONIB30BAHUS MPEMAPATOB OBITOBON XUMUU
B IOBCEIHEBHOM KU3HU.

MexnpeaMEeTHbIE CBA3U.

Peanuzainus ~ MeXnpeAMETHBIX  CBA3€W TNpU  U3YYCHUH  OOmed
HEOpPraHW4YeCKOW XuMuU B 11 Kiacce OCylIeCTBIAECTCS Y€pe3 UCIOJIb30BAHUE KAK
OOIIMX E€CTECTBEHHO-HAYYHBIX TOHSATUW, TakKk W TOHSATUN, SBIISIIOLIUXCS
CHCTEMHBIMHM JUIS1 OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIMKIIA.

OOmMe eCTEeCTBEHHO-HAY4YHbIE TMOHSTHS: HAay4YHbIM (DAKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kilaccupukaiusi, MepUOIUYHOCTh, HAOIIOJECHUE,
AKCIEPUMEHT, MOJICIINPOBAHNE, U3MEPEHNUE, SIBJICHHUE.



dusuka: maTepus, YIHEPTHsi, Macca, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIM0aKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3MYECKHE BEIMYMHBI M €IUHHIIBI UX
U3MEPEHHsI, CKOPOCTb.

buosnorus: knerka, opraHusM, 3KocucTema, Ouochepa, Makpo- U
MUKPO3JIEMEHTbI, BATAMHUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
PECYpCHI.

TexHomOTHSA: XUMUYECKasi MPOMBIIIIEHHOCTh, METaJLTyprusi, POU3BOICTBO
CTPOUTENBHBIX MAaTEpUANIOB, CEIbCKOXO3SIIICTBEHHOE MPOM3BOACTBO, IHIIEBas
IPOMBIIUIEHHOCTh,  (papMalleBTUYECKass  IPOMBILUICHHOCTb,  MPOU3BOACTBO
KOCMETHUECKHUX IMpernapaToB, IPOU3BOJACTBO KOHCTPYKLUMOHHBIX MAaTEepUaJOB,
3IIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMUHN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
00yYaloImMUMUCI TpPOorpaMM CpeaHero ooOImero o0pa3oBaHusi (JIUYHOCTHBIM,
METanpeJMETHbIM M MOpeaMeTHhIM). HaydHo-MeToauueckol OCHOBOM st
pa3pabOTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMM CPEIHETO OOIIEero
00pa3oBaHUsI SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO/.

B CcOOTBETCTBUM C CHCTEMHO-ACSATEIBHOCTHBIM IIOJXO0JIOM B CTPYKTypE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
00111ero 00pa3oBaHus BbIICICHBI CIAEAYIONIUE COCTABISIONIHUE:

OCO3HAaHHE OOYYAIONIUMHUCS POCCHHCKOW TIpakKTaHCKOW HMJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEIEIICHHIO;

HaJU4Yue MOTUBAIIMHU K 00YUCHHUIO;

LIEJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JUYHOCTU HA OCHOBE
KITFOUEBBIX IICHHOCTEW W UCTOPUUYECKHUX TPAAUIIMKA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYalolUXcs PYyKOBOJICTBOBAaThCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU yCTAHOBKaMH, MPUCYIIMMHU ILEJIOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIM4YK€ MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYpPbl U CHOCOOHOCTH CTaBHUTh
LU U CTPOUTH )KU3HEHHBIC MJIAHBI.

JIn4HOCTHBIE pEe3yNbTaThl OCBOCHHUS IpeaMera «XHUMHS» JOCTUTAOTCA B
CAMHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COIUOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HJeaJaMU POCCUHCKOIO TPa)KJAaHCKOro OOLIECTBA, NMPUHATHIMU B OOIIECTBE
HOpMaMMd W  TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpoIleccaM
CaMOIIO3HAaHUs, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaroImmxcs.

JIugyHOCTHBIE pE3yibTaThl OCBOEHUS TNpeAMETa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OTBITA ITO3HABATEILHOW MW TIPAKTUYECKON NESITEIHHOCTH
00ydJaronuxcst Mo peajru3anuy MPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUA:

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEM,
YBaKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTAaBICHUS O COLUMAJbHBIX HOPMAax MW MOpaBUiIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHURE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESITEIBHOCTH INPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4EOHBIX U MO3HABATEIbHBIX 33/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY M
apryMEHTBI JPYTUX MPU aHAIU3€ PA3IUYHbBIX BUJI0B YUEOHON AESTENbHOCTH;

2) NIaTPHOTHUYECKOTr0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUIO
OTEYECTBEHHON XUMUH;

YBaXEHUSI K MPOLECCY TBOpUECTBAa B OOJACTH TEOPUH U MPAKTHUYECKOTO
OPUMEHEHUSI XWMHH, OCO3HAHHUS TOTrO, YTO JOCTHXKEHHS] HAyKH €CTh pe3yJbTaT
JUINTENbHBIX ~ HAOJIOEHUHM, KPOMOTIMBBIX 3KCIEPUMEHTAIbHBIX  IOHCKOB,
IOCTOSIHHOT'O TPY/1a YYEHBIX U PAKTHKOB;

UHTEpPECA M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M IOCIEAYIOIIEM
aHanu3e MH(OpMAIMU O MEPEAOBBIX JOCTHIKEHUSX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPAaBCTBEHHOI'O CO3HAHUs, STUYECKOTO IOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBJIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUs, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJIEHUE M IOCTYIKHM CBOUX TOBApHILEH C
NO3ULUKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHHE IIOCIEICTBHM 3THX
MOCTYIIKOB;

4) gpopmMupoBaHus KYJbTYPHbI 310POBbS:

NOHMMaHHUs LEHHOCTEH 370poBOro U 0Oe30macHOro obpas3a >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMIOJIeHUsT TpaBui 0Oe30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
IIOBCETHEBHOM KU3HH U B TPYJIOBOM JEATEIBHOCTH;

NOHUMAaHUS LEHHOCTHM MPaBWI HHIWBHUIYAJIbHOTO M  KOJJIEKTHUBHOTO
0€e3011acHOTr0 MOBEJCHUS B CUTYaIUsIX, YTPOKAIOIINX 3/JOPOBBIO U KU3HHU JIIOJEH;

OCO3HAHMS TOCHEACTBUNA W HENMPUATUS BPEAHBIX MPUBBIYEK (YHOTpEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCIIEOBATEIbCKON
NEeSTeNIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUYECKOM M  JOpyrux BUAax
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/aay
COIMAJIbHOM HAIMPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpEca K MPAKTUIECKOMY M3YUEHHUIO0 MPOGECCUil Pa3IMdHOro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBOXEHUS K TPYAY, JIIOJAM TPYJia U pe3ybTaTaM TPYAOBOM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHAMBUIYATbHON TpPACKTOPUH
oOpazoBaHusi, Oyaymieil npodeccu W peanu3alud COOCTBEHHBIX >XU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
oTpeOHOCTEH 00ITIeCTBA;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS:

HKOJIOTHUYECKHU 11€J€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOAE, KaK HCTOYHHUKY
CyIIIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAHUS TJIO0OATBHOTO XapaKTepa SKOJOTUYECKUX TPOOJIeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MIPUPOIHON U COLMATILHON CPEIbI;

OCO3HAaHUS HEOOXOJMMOCTH HCIOJB30BaHUS JIOCTHIKCHMM XUMHH IS
pelieHus BOPOCOB PallMOHAIBHOTO MPUPOI0TI0JIb30BAHMUS;

AKTUBHOIO HENPHATHS JIEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAOUIEH
MPUPOIHON cpelle, YMEHHsSI MPOTHO3UPOBATh HEOJIArONMPUSITHBIE IKOJIOTHUYECKHUE
MOCJIEICTBUSA MPEANPUHUMAEMBIX JEUCTBUM U TPEJOTBPAILATh UX;

HaJU4Usl Pa3BUTOTO SKOJIOTHYECKOT0 MBIIICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OTbITa NeSATeTbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM W COLMAJIBHOU
MpaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTUBOCTOSITH HJEOJIOTUU
xemopoouu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH,

MOHUMAaHUSl CHeNU(PUKA XUMUM KaK HAyKH, OCO3HaHUS €€ poiud B
GbOpMUPOBAHUU PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npeACcTaBiIeHUusl 00 OKpYKarolleM MHUPE KaK O €IUHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U peUIeHUH MpoOJieM COXpaHEHUs
MPUPOJIHOTO PABHOBECHS,

yOSKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUHM JUISI COBPEMEHHOM
MUBWIM3ALMK: B €€ TyMaHHCTUYECKON HAMpaBJICHHOCTH W BaXHOM poOJM B
CO3/TaHUM HOBOM 0a3bl MaTepUAIBHOM KYJIBTYPBI, pEIIEHUH TI00abHBIX TPOOIeM
YCTOMYMBOTO PA3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUEHUHU YCIOBUMN
YCHENIHOTO TPyAa U OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO UJIeHA
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHUMAaHUS CYHIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh



MoJTy9aeMbIe 3HAHUS IS aHAIN3a U OOBSCHEHUS SBIICHUNA OKPYKAIOIIETO MHUpPA U
MPOUCXOMSAIINX B HEM U3MEHECHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIFOYCHHS Ha
OCHOBE HAy4YHBIX (AaKTOB W HMEIOIIUXCS JJAHHBIX C IIeNIbI0  TIOMydYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XHMHYCCKUE 3HAHHS ISl
penIeHus MpooOJIeM B peaTbHBIX KU3HEHHBIX CUTYAITUSX;

MHTEpEeca K TTO3HAHUIO U UCCIIEA0BATEIbCKON EATeIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY  00Opa3oBaHUIO U
caM000Opa30BaHHI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWW IO XHMHH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMH;

WHTEpeca K OCOOCHHOCTSM Tpy/Aa B pa3au4HbIX chepax mpodeccruoHaIbHOMI
NeSTETHHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbDI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOEHUS y4eOHOIo IpenMera «XuMus» Ha
YPOBHE CpeaHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HAYUMbIE IS bopMHpOBaHUS  MHPOBO33PEHHS]  OOy4YarOIIMXCSA
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHUS, OTpaXKaroUue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB IO3HaHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeA0BaHNE, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHe);

yHUBEpCalbHble Y4eOHbIEe NeHCTBUS (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

PEryJISITUBHBIE), o0ecreynBaroIme (dopmHpoBaHue (yHKIMOHATIBHON
IPaMOTHOCTH U COIIMAJIbHOM KOMITIETEHIIUU 00YyYaroINXCs;
CHOCOOHOCTB oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JEUCTBUSA B IIO3HABATEIBHOW U COLMAIBHON MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATHUBHBIMU U  PErYJATHUBHBIMU
JICUCTBUSIMU.

OBJagenue YHUBEPCAJIbHBIMU y4eOHBbIMH NMO3HABATEJIbHbIMHU
AefCTBUSIMM:

1) 6a30Bble JJOrMYeECKHUeE JeiiCTBHS:

CaMOCTOSITETLHO  (OPMYIHpOBaTh W aKTyalIM3WpoOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeisiTh LEJIH JESITEIbHOCTH, 3ajJaBasi IapaMeTpbl U KPUTEPUU HX
JIOCTHKEHUSA, COOTHOCUTD PE3YJIBTAThI ACATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIIOJIB30BAaTh MPU OCBOCHUW 3HAHUM NPUEMBI JIOTMYECKOTO MBILIIJICHHUS —
BBLICJISATh XAPAKTEPHbBIC MPU3HAKW TOHSTHH W yCTAHABJIMBATh UX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIONIUE TIOHATHSI JIJIsI OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUU MJI KJIacCU(PUKAIIMU BEIIECTB H
XAMUYECKUX PEAKLINM;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBA3M MEXIAYy H3y4YaeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXIAeHUs (MHIAYKTUBHbIC, JEAyKTUBHBIC, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSIThH B MPOLIECCE MO3HAHMS, UCTIONb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CHMMBOJI) DJJIEMEHTa, XHUMHYecKas ¢GopMmylsia, ypaBHEHHE XHMHYCCKOU
peaKkIuyu — TMpU PEIICHUH Y4YEeOHBIX IMO3HABATEIBHBIX W NPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC MPEICTABICHUS IS BBISIBICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO IO3HAHUSI BEIIECTB U XUMHUYECKHUX
peaKLHnii;

dbopMyIMpOBATH 1IEJIM U 33/1a4d UCCIICIOBAHUS, UCTIOIB30BaTh ITOCTABJICHHBIC
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MIO3HAHUSA U OCHOBBI JiJIT (DOPMHUPOBAHMS THIOTE3bI IO MPOBEPKE MPABHUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIaJIETh HABBIKAMHU CaMOCTOSTEJIPHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOMIOJATh 32 XOJI0M
Iporecca, CaMOCTOSATEIBHO IPOTHO3UPOBATH €ro Pe3yiabTar, (popMyIupoBaTh
0000ITIeHNS ¥ BBIBOABI OTHOCUTEIIBHO IOCTOBEPHOCTH PE3YIbTATOB HCCIICIOBAHMS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUUECKOM HCCIEIO0BATENbCKOM W MPOEKTHOM
NEATeNIbHOCTH, TMPOSBISTH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO Pa3IUYHbIX
METOJ0B MO3HAHMSL.

3) pabora ¢ uHpopManmeii:

OPUECHTHPOBATLCA B PA3JIUYHBIX HCTOYHWKAX HWHOpManuu (HAy4dHO-
NOMyJIsIpHAasl JIUTEpaTypa XUMHUUYECKOTO COJIEpKaHUs, CIPaBOYHBIE MOCOOUS,
pecypcel MaTepHETa), aHanm3upoBaTh WH(YOPMAIUIO PA3IUYHBIX BUIOB U (OpM
MpeJICTaBICHHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYMBOCTH;



(bOpMyIMpPOBATH 3aMPOCHl U MPUMEHSATH PA3TMYHBIE METOIbI MPU TIOUCKE H
otbope wuHPOpMAlUK, HEOOXOAWMOW JUISI BBIMOJHEHHS YYCOHBIX 3ajad
onpenenEHHOro TUIa,

npuOOpETaTh OMBIT KCIOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3IUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO ~ BBIOMpATh  ONTHUMANBbHYIO  (GOpMYy  TPEACTABICHUS
uHbopmaIu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KadyecTBE CpeAcTBa NpU pabdoTe C
XUMUYEeCKON wuH(popMaleil: NpUMEHATh MeXIpeAMEeTHbIe ((dusuyeckue u
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

WCIIOJIb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHUMBOJUYECKHE CpECTBA
HATJIATHOCTH.

OBj1ajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU J€HCTBUSAMM:

3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOi TeMbI B XOJI€ AUAoTa H/WiIn
JUCKYCCUHW, BBICKa3bIBaTh  WaAeH, (GOPMYIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBITTOJTHEHUS TIPETIOKCHHON 3a/1a4H;

BBICTYNIaTh C MpE3eHTAIMell pe3yiabTaTOB IM03HABATEIILHON NESITEIbHOCTH,
TIOJIYYCHHBIX CAaMOCTOSATEIBLHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITOJTHCHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUSCKOW PaOOThI 1O MCCIICIOBAHUIO CBONCTB
W3y94aeMBbIX BEIIECTB, pean3aliid y9eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3yJIibTaTaM MPOBEAEHHBIX HCCICAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYXIeHUSI 1 0OMEHA MHEHUSIMHU.

OBj1ajieHH e YHUBEPCAJIbHBIMH PEryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSITENIHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO I103HABATEIIbHYIO
NeSTENbHOCTh, Ompenensia e€ Ieau W 3aJavyd, KOHTPOJIUPOBATH U TI0 Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBATh MPEAJaraéMblii ajiropuT™M JACHCTBUM MpuU
BBITIOJIHEHUU YYEOHBIX U UCCIENOBATENbCKUX 3a7ad, BbIOMpaTh Hambosee
3G (EKTUBHBIN CIMOCO0 HMX pEHICHHS ¢ YYETOM TIOJNYyYCHHS HOBBIX 3HAHUH O
BCIIECTBAX M XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBIISTH CAMOKOHTPOJb CBOEH JEATEIHPHOCTH Ha OCHOBE CaMOAaHaIn3a
¥ CaMOOILICHKH.

INPEJMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHMS Kypca «OpraHuueckas XHUMHSI»
OTpaXaroT:

c(hOPMUPOBAHHOCTb  NPEACTAaBICHUM O XUMHUUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYUYHOW KapTUHBI MHPA, POJIU XUMHH B TIO3HAHUM SIBICHUUN



npuponbl, B  (HOPMHPOBAHMM MBIIUIEHUS H  KYJbTypbl JHYHOCTH, €€
(YHKIIMOHATBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHUs] MPAKTUYECKUX 3a/1a4
U JKOJOIM4eCKH OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[0POBBIO M NPUPOAHOMN
cpexne;

BJIQJCHUE  CHCTEMOW  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIINe MOHATHS (XMMHYECKHI JJIEMEHT, aToM, >3JEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPHULIATEILHOCTh, XUMUUECKas
CBsI3b, CTPYKTypHasi gopmyia (pa3BEpHyTas M COKpalEHHAas), MOJb, MOJIApHas
Macca, MOJISIpHBIM 00BEM, YIJEpOJHbIM ckener, (yHKIHOHAIbHAs TpyIIa,
paauKai, U30Mepusi, U30MEpPbI, TOMOJOTUYECKUIA Psii, TOMOJIOTH, YIJIEBOJOPO/BI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIME COEAMHEHUS, MOHOMED, IOJIUMEp, CTPYKTYypHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUsSI CTPOEHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs] MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SA3BIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXallie B OCHOBE NOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHYECKHX
SBNICHUH, (PAKTOJOTHYECKHE CBEIEHUS O CBOWCTBAX, COCTaBe, IMOJYYCHHU U
0€30I1acHOM HCIOJb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
IPAKTUYECKOH JESITEIbHOCTH YeJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHHU BBISBISATH XapaKTepHbIE MPU3HAKUA MOHITHM,
yCTaHaBJIMBAaTh UX B3aMMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOLIUE MOHSITHS MPHU
ONMCAHUM COCTaBa, CTPOCHHUSI U IIPEBPALICHUI OPraHUYECKUX COECIUHEHUM;

C(OpMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMya OpraHMYECKMX BEIIECTB MW ypPaBHEHUH XMMHYECKUX pEaKIui,
W3rOTABJIMBATh MOJENIA MOJIEKYJ OPraHMYECKUX BEIIECTB IS WIIIOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUH YyCTaHaBIMBATh MPUHAIJIC)KHOCTh H3YyUEHHBIX
OpraHUYeCKUX BEUIECTB MO MX COCTaBy M CTPOEHUIO K OMNpEAeIEHHOMY
KJIaccy/Tpynne coeAuHeHUu (yrieBOJOpOAbl, KHUCJIOPOJI M a30TCOAEpKalue
COE/IMHEHHMSI, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaTb WM Ha3BaHUA 110
cuctematudyeckoir Homenknatype (IUPAC), a Ttaxke mpUBOAUTH TPUBHAIBHBIC
Ha3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEHIECTB (ITHJICH, MPONMWIEH, alleTHUJIEH,
ATWJICHIJIMKOJb, TNHIEPUH, (eHos, (hopMallbIeru, alueTaiblerul, MypaBbHUHas
KHCIIOTA, YKCYCHasl KUCJIO0Ta, OJICMHOBASI KUCIOTA, CTE€APUHOBAs KUCIIOTA, TIII0KO03a,
bpykTO3a, KpaxmMai, HeTi0103a, TIUIINH);

C()OPMUPOBAHHOCTh YMEHMsI ONPENCNATh BUIbl XMMHUYECKOM CBSI3U B
OpraHUYEeCKUX COCTMHEHUAX (OJJMHAPHBIC U KPATHBIE);



chOPMHPOBAHHOCTh yMEHUS TPUMEHSATH TIOJOKECHUS TEOPUU CTPOCHUS
opranuveckux BemectB A. M. BytiepoBa st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MaCChl BEILIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3uYecKkre M XUMHYECKHE CBOICTBA TUIMHUYHBIX MPEACTABUTENICH Pa3IMUHbBIX
KJIaCCOB OPTraHUYECKHUX BEIECTB (METaH, 3TaH, ATUJIEH, MPOIWIICH, AalETUJICH,
oyramuen-1,3, merunOyramuen-1,3, OeH30JI, METaHO], JTaHOJ, STHUJICHIJIUKOJb,
TJIMLIEPUH, (EHOJ, aleTalbIeruja, MypaBbuHAs M YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxmaJl, IIeJUTI0J103a, AMUHOYKCYCHAsl KUCII0Ta), WIUTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX DPEaKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

chOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
ChIpbsi  (He(Th, NPHUPOIHBIA Ta3, YyTojb), CIOCOOBI HUX MEpepadbOTKH U
MPaKTUYECKOE TPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOPMUPOBAHHOCTb YMEHUU MPOBOAUTH BBIUMCICHUS IO XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM TPOIYKTa
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3 HCXOJHBIX
BEILIECTB WM MPOTYKTOB PEaKIUH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJ[aX HAYYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYCHHUH BEIIECTB U
XUMUYECKUX SBJICHUN (HaOIt0/IeHne, N3MEPEHHUE, SIKCIIEPUMEHT, MOJISITUPOBAHNE),
UCIIOJb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHWS Uil TPUHATHS PELICHH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOJIO/IaTh TIPaBUiIa MOJIH30BAHUS XUMUYECKOM
MOCYJIOM W JabopaTOPHBIM OOOPYJOBaHUEM, a TaKXKe IMpaBuiia OOpaIieHus: ¢
BEIIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMH IO BBITTOJIHEHUIO J1a0OpaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHHUHN IIJITAHUPOBATh U BBIMOJHATH XUMHUYECKUU
HKCHEPUMEHT (TIPEBPALIEHUS OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, MOJIyYEHUE
ATUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKHUX
BEILIECTB, JICHaTypauusi OCJIKOB NpPH HArpeBaHUU, I[BETHBIC PEaKIMu OCJIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKM O€30MacCHOCTH TMpU OOpalleHUuu C
BEIIECTBAMU U JIaOOPATOPHBIM OOOPYJOBAHUEM, TMPEACTABISATH PE3YJIbTAThl
XUMUYECKOTO OKCTIEpUMEHTa B (OopMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii u GopMyIUpPOBaTH BEIBOIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIU3UPOBATh XUMHUUECKYIO
uH(pOpMAIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, UaTEepHET U ApyTrUX);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMATh  MpaBWja  JKOJOTHUYECKH
1eaecoo0pa3Horo MOBEACHUS B OBITY W TPYJIOBOM JACATEILHOCTH B IEIAX
COXpaHEHMSI CBOETO 3/I0POBbS M OKPY)KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
ONACHOCTh BO3JACHCTBUA Ha >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHUMas cMmbica mokazarens [IJIK, mosicHsITh Ha mpumepax crocoObl
YMEHBIICHUS W TPEAOTBPALICHHS WX BPEAHOTO BO3JCUCTBHS HAa OpPraHU3M
YEeJIOBEKA;

JUIS 00YYaroIIUXCsl ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
NPUMEHSITh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHUS BEIIECTB U
XAMHUYECKUX SIBJICHUM;

JUIS  CIICTBIX M CIIA0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. bpaiinsa mis 3anmucu XMMHAYECKUX

dbopmyi.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XAMUS OTPaXaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHMHU B TO3HAHUU SIBICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM JJIsl pEUICHUs MPAKTUYECKUX 3a]1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHMH, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XMMHUYECKUM 3JIEMEHT, aToM, W30TOoI, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSIPHBIA O0O0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIIATEIBHOCTh, CTEIIEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KoBaJIEeHTHAs1, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS ), KpUCTAIUIMYECKAs PEIIETKa,
TUNBl ~ XUMHUYECKUX  PEAKLMH, PacTBOpP, DJICKTPOJMUTHI, HEIJIECKTPOJIUTHI,
ANEKTPOJUTHYECKAST JIUCCOLUAIUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XHMHUYECKOM peakiuv, XUMHYECKOE€ PaBHOBECHE); TCOPUM W 3aKOHBI (TEOpHUs
AJIEKTPOIUTHYECKON Auccorumanuu, nepuoanyecknii 3akoH Jl. M. MeHnneneena,
3aKOH COXpPaHEHHUS MACChl BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPAICHUS SHEPTUU
NpU XUMHUYECKUX PEaAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUHN S3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHHS NPUYUHHOCTH H
CHCTEMHOCTH XHMHYECKHUX SIBJIICHHH, (PaKTOJOTHYECKHE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM HMCIOJIb30BAHUH BOXKHEHIITUX HEOPTaHUICCKHUX
BEILIECTB B OBITY U NMPAKTUYECKON JEATEIbHOCTH YEJIOBEKa,;



c(OpMUPOBAHHOCTh YMEHUU BBISIBIATH XapaKTEpHbIC MPU3HAKU TOHATHUH,
YCTaHABJIMBaTh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATUA IpHU
ONMCAaHUHU HEOPTAHUYECKUX BEIIECTB U UX IPEBPALLECHUI;

c(OpMHUPOBAHHOCTh YMEHHUI HCIOJIb30BAaTh XMUMHYECKYI0 CHMBOJIUKY IS
cocraBieHuss (OpPMYJ BEIIECTB M  YpPaBHEHUH  XHUMHYECKUX  pPEaKLUH,
cucrtematuyeckyro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid TIa3, YIVIEKMCIBIA ra3, aMMHaK, raméHas
U3BECTh, HETAIIEHAs U3BECTb, IUTHEBAS COJIA, IUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH OINPEACNATh BaJEHTHOCTb M CTENEHb OKUCIICHHUS
XUMHAYECKUX DJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XHUMHUYECKOU
CBA3M (KOBaJICHTHAs, MOHHAs, METAJUINYECKAsl, BOJIOPOHAs) B COCAUHEHUSAX, TUI
KPUCTAJNINYECKON PEIIETKM KOHKPETHOTO BeEIlecTBa (aTOMHAas, MOJIEKYJIsIpHasd,
MOHHAs, METAJUIMYECKas1), XapaKTep Cpeibl B BOJHBIX pACTBOPAaX HEOPraHMUECKUX
COCJIMHECHMI;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB IO KX COCTaBY K OIpeneiIEHHOMY KIacCy/TpyIine
COEIMHEHMH (TMPOCThIE BEIIECTBA — METAJUIbl U HEMETAJlIbl, OKCUbl, OCHOBAHUS,
KHUCIIOTBI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICH MEPUOIUYECKOr0o 3akoHa /I,
W. MenaeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATH3UPYIONIYI0, OOBSICHUTENBHYIO
U IPOTHOCTHYECKYIO (QYHKIUY;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb DJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHWYECKHX dJeMEHTOB 1—4 mnepuonoB Ileprnonnyeckoil CUCTEMBI
xumudeckux sneMeHtoB JI. M. MeHpneneeBa, MCHONb3ys MOHATHA «S-, p-, d-
DIIEKTPOHHBIE opourtamm, «3HEPreTUYECKUe YPOBHU, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHMX JJIEMEHTOB M UX COCHUHEHUU
110 repuoaam u rpymnnaM llepuoanueckon cucTeMbl XUMHUECKHUX dyeMeHToB [[. 1.
Menpeneena;

c(hOpMUPOBAHHOCTb yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIKE
XUMHAYECKHE CBOMCTBA HEOPraHWYECKHUX BEIIECTB  PA3JMYHBIX  KJACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBS3M MEXAY HEOPIaHMYECKUMU
BEILIECTBAMU C MOMOULIBIO YPABHEHUI COOTBETCTBYIOUIMX XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(UUIHUPOBATH XMUMHUYECKUE DPEAKIUU IO
pa3IUYHBIM IpHU3HAKaM (YUCIy M COCTaBy pEarupyrollyuX BEIIECTB, TEIJIOBOMY
s eKxTy peaknuu, U3MEHCHHIO CTCIICHEH OKHMCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
pEeaKIMK, YYaCTHIO KaTaau3aTropa);

c(OpMHUPOBAHHOCTh YMEHUW COCTABJISITH YPaBHEHUS DPEAKUUN pa3IHMUHbIX
THUIIOB, MOJHBIE U COKpAIIEHHbIE YPABHEHHS PEaKLUii HOHHOTO OOMEHa, YUYUThIBas
YCJIOBHS, IIPH KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHIA;



chOPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIMH, TOITBEPKIAIOIIIE
KAUEeCTBEHHBI COCTAaB PAa3JUYHbIX HEOPTraHUYECKUX BEILECTB, pPACIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIUE B BOAHBIX PAaCTBOPAaX HEOPraHUYECKUX
BEILIECTB;

c(hOPMUPOBAHHOCTb YMEHHMH  PAaCKpbhIBaThb CYIIHOCTh  OKHUCJIHMTEIHHO-
BOCCTAaHOBUTEJIHHBIX PEAKIMA TOCPEJCTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ATHUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBSACHITH 3aBUCMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT Pa3uyHbIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeicTeus (mpuniun Jle [llarense);

chOpMHUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUYECKHE TIPOIECCHI,
JeKalMe B OCHOBE IMPOMBIILUICHHOTO MOJIYYEHHUsS CEPHOM KHUCIIOThI, aMMHAaKa, a
Takke CcHOPMHUPOBAHHOCTH MPEACTaBICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
AKOJIOTMYECKUX MPoOIeMax XUMUUECKOTO TPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUYKCICHUSI C HCIOJIb30BaHUEM
MOHATHUS «MaccoBasi JOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUI Ta30B
IPU XUMHUYECKUX PEaKIIMIX, MAaCChl BEIIECTBA WM 00BhEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O00BEMY OJIHOTO M3 YYACTBYIOIIMX B pEaKIUU
BEILIECTB, TEIJIOBOTO 3(eKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHUS] MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUI COOJI0IaTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM
MOCY/IOW U J1TabOpaTOpHBIM O0OpYJOBAaHHWEM, a TaKXKe IpaBWJIa OOpalieHUs ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPaTOPHBIX
XUMUUYECKHUX OTBITOB;

chOpMHUPOBAHHOCTh yMEHHWI TUIAHUPOBATH W BBITIOJHATh XWMHUYECKHIM
AKCHEPUMEHT (pa3yloKEHUE MEePOKCUAa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
ONpPENEIICHUE CPEeAbl PpPAaCTBOPOB BEUIECTB C MOMOIIBIO YHHBEPCAIBHOTO
WHJWMKATOpa, BIUSHUE PA3JIUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON pEeaKIluw,
peakuud MOHHOrO OOMEHa, KAayeCTBEHHbIE peaklMH Ha cyibdar-, kapOoHAT- U
XJIOPU/I-AaHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/Jad IO
teMam «Metamnb»y u «HeMmeramnae») B COOTBETCTBHM C IMpaBHIAMH TEXHUKU
0€30macHOCTU TIpU OOpaIlleHUH ¢ BEIIECTBAMU U Ja0OpaTOPHBIM 000PY/I0BAHHEM,
NPEACTaBIATh PE3YyJbTAaThl XMMHUYECKOTO OKCIEepUMEHTa B (opMe 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX peakuuil U (OpMyIupoBaTh BHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB;

chOpMHUPOBAHHOCTh yMEHUN KPUTHUYECKU AHAIM3UPOBATH XHUMHUUYECKYIO
uHpopMaIMIO, TMOJy4aeMyl M3 pa3HbIX MCTOYHUKOB (CpPEJCTBAa MacCOBOM
KOMMYHUKaIuu, MHTEepHET U Apyrux);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  MpaBWja  DKOJOTHUYECKH
1eaecoo0pa3Horo TOBEJACHUST B OBITY W TPYJIOBOH JACATEILHOCTH B IEIAX
COXpaHEHMSI CBOETO 3/I0POBbS M OKPY)KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OTMACHOCTh BO3JICHCTBUS HA )KUBBIE OPTaHU3MBI ONPEICTEHHBIX BEIIECTB, IOHUMAs
cMbicn mokazatens [IJIK, mosicHATP Ha mnpumepax CcrnocoObl YMEHBIICHUS U
NpeAOTBPAICHUSI UX BPEIHOTO BO3/ICHCTBUSI HA OPraHU3M YEJIOBEKA;

JUIS 00YYaroIUXCS ¢ OrpaHWYSHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX II03HAHUS BEIIECTB M
XUMHYECKUX SBIICHUH;

JUISL CIIETBIX M CJIA0OBUASIIMX OOYyYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUCHHYIO cHcTeMy oOo3HaueHui JI. bpaiinsa mis 3anmucu XUMMHAYECKUX

dbopmy.
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TOMOJIOTMUECKUHN Psii. ALETHIIEH —
MIPOCTEUIINN NTPEICTABUTEIDb ATKUHOB
Brruucnenust no ypaBHEHHIO XUMHYECKOM
peakiumn

Apenbl: 6eH301 U TosyoJl. TOKCHYHOCTh
apeHoB

I'enernueckas cBsA3b yIiI€eBOAOPOJIOB,
MPUHAUIEKAIUX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIE HCTOYHUKH YIIIEBOAOPOIOB:
MIPUPOIHBIN ra3 U NOMyTHBIE HEPTIHBIC
rassl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu
[IpupoiHbIE ICTOYHUKH YIJIEBOIOPOIOB:
MIPUPOJIHBII ra3 U NOMyTHbIE HEPTIHBIE
rassl, HeTh ¥ MPOAYKTHI €€ nepepaboTKu
Kontponbras paboTa mo pazaeny
«YTIIEBOAOPOIBD

[IpenenpHbIE OIHOATOMHBIE CITUPTBHI:
METaHOJI 1 3TaHoJ. BosopoaHas cBs3b
MHOroaroMHble CIUPTHI: ITUICHIIIUKONIb U
JIMLIEPUH

DeHOJI: CTPOCHHE MOJIEKYJIBI, (PU3UIECKHE
1 XUMHUYECKHE CBOMCTBA, MPUMEHEHNE
Anpaerupl: hopMaIbAeTHI U
aneTanpaeru. AeToH

OAHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE
KHUCJIOTBhI: MypaBbHHAas U YKCyCHast

[IpakTuueckas padora Ne 2. «CpoiicTBa
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pacTBoOpa YKCYCHOU KUCJIOTBI»
CreapuHOBas 1 0JIEMHOBAsI KUCIIOTHI, KaK
MPEICTaBUTENH BBICIIUX KapOOHOBBIX
KHUCJIOT

ana KaK COJIN BBICIIINX Kap6OHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBIE

Crnoxuble 3(UpbI KaK MPOU3BOIHbIE
KapOOHOBBIX KUCIIOT. | MAPOIU3 CIIOKHBIX
3¢upoB

Kupsl: rTUIPOIN3, IPUMEHEHHE,
Ouosiornueckas posb KHUPOB

VYrneBoabl: cocTaB, KjlacCUPUKAIUS.
Baxneiinue npeacTaBUTeNn: TI0K03a,
¢bpykTo3a, caxapos3a

Kpaxman u nemntono3a Kak IpupoHbIe
MOJINMEPBI

KonTponpHas pabora no pazaeny
«Kucnopoacoaep:xaiiyue opraHn4ecKue
COCTMHECHHUS

AMUHBI: METUJIAMUH U aHUJIHH
AMMHOKHCIIOTHI Kak aM(pOTEepHbIE
OpTraHUYECKUE COCAMHEHUS, UX
ouonornyeckoe 3Hauenue. Ilemruanl
benku kak mpupoHbIe
BBICOKOMOJIEKYJIIPHBIE COSTUHEHUS
OcHOBHbBIE TOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COE€IMHEHUN

OCHOBHEBIE METOJbI CHUHTE3a



BBICOKOMOJIEKYJISIPHBIX COECUHEHUM.

[InacTMaccsl, kKay4yKu, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KITACC

Kosan4yecTBo yacos JJIeKTPOHHbIE
Ne Hara undposbie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTesIbHbIE

padoThI padoThI pecypenI

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaius aTOMOB

Ilepuonnueckut 3akoH u [lepuoanueckas
CUCTEMa XMMUYECKUX 31eMeHTOB /[, U.
Menpeneesa, uX CBA3b C COBPEMEHHON
TEOpHEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
XUMHMYECKHUX JICMEHTOB U UX COCIMHCHUM 10
rpynmnam u nepuogam. 3HaueHue
TIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumudeckux dyemenToB [[.M. Meneneena B
Pa3BUTHHU HAYKH

Crpoenue BemiecTBa. XMMHUUYECKasi CBSI3b, €€
BUJIbI; MEXaHU3MBI 00pa30BaHUS 1
KOBAJIEHTHOM CBSI3U. BogopoiHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEILHOCTb.
Crenenb okucieHus. BemiecTra
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.

VcTHHHBIC U KOJUTOMIHBIC PACTBOPBI. 1
MaccoBasi 107151 BEIIECTBa B pacTBOpPE
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Krnaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYECKUX CoeMHEHU. [ eneTnueckas
CBSI3b HEOPTaHMYECKHUX BEIIECTB, PA3IMYHbBIX
KJIaCCOB

Knaccudukanus XuMHuecKux peakuui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLECHNS SHEPTUU IIPH
XUMHUYECKHUX PEAKIUAX

Ckopoctb peakuuu. OOpaTumMble peakuu.
XUMHUYECKOE PABHOBECUE

[Ipaktrueckas padorta Ne 1. «Biusaue
pa3nuyYHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON pEaKLUn»

DnektponuTrueckas auccounanus. [lonstue
0 BoztopoHOM mokasarene (pH) pactBopa.
Peakiiun nonHoro oomeHna. ['maponm3
OpPTraHWYECKUX U HEOPTAaHUYECKUX BEIIECTB

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonsarue o6 anekTponuze
pacIuiaBoB U pacTBOPOB CoJieit

Kontposnbnas paboTa no pazaeny
«TeOpeTI/I‘-ICCKI/Ie OCHOBBI XUMUN)

Mertaibl, ux noyoxenue B [lepuoanueckoit
CHCTEME XUMHYECCKHUX deMeHToB J[. 1.
MenpeneeBa 1 0COOEHHOCTU CTPOSHUS
aToMoB. O0mMEe PU3NIECKUE CBOWCTBA
METAJIJIOB
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CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH AL
HaIIpsHKEHUN METaJlIOB

XUMHYEeCKHe CBOMCTBA BaKHEHIITNX
METaJUIOB (HATPHiA, Kalmuil, KalblIUH, MarHuH,
QTIOMUHUN) U UX COSTMHEHUHN

XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COCIUHEHUN

XUMHYECKHE CBOMCTBA IIMHKA, JKejle3a U uX
COCTUHEHUN

[Ipaktuyeckas pabora Ne 2. "Pemenue
9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME
«Meramib»"

HeMeTtamiel, X I0J0KEHHE B
[Tepronuueckoit cucreMe XMMUYECKUX
anemenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHSI aTOMOB

®u3nyecKue CBOMCTBAa HEMETAIIIOB.
AJIOTpOnHs HEMETAJUIOB (Ha IpuMepe
KHCJIOpOJia, cepbl, hocdopa u yrieposia)
XHWMHYECKUE CBOMCTBA IAJIONEHOB, CEPhI U UX
COCTMHEHUN

XuMUYecKue cBOWCTBa a30Ta, hocopa u ux
COCIMHEHU I

XHUMHUYECKUE CBOICTBA yIiaepoa, KpEMHUS U
HUX COeIUHEHNN

[IpuMeHeHne Ba)KHEMIINX HEMETAIUIOB U UX

COCTMHEHUN

O0001IeHrEe U cUCTEMAaTU3aLMs 3HAHUI IO
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Tteme «HemeTamnwy. Beruncinenus mo
YPaBHEHUSIM XUMHUYECKUX PEAKLIUN U
TEPMOXUMHYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TEME
"Hemeramnsl"»

KontposbHas padoTa mo TeMam «MeTasuib
u «HemeTtamne»

HeopraHquCKI/Ie 1 OPraHU4CCKHUEC KUCIIOTHI.
HeopraHquCKI/Ie 1 OPraHUYCCKHUE OCHOBAHUA

AmdoTtepHble HEOPraHU4YeCKue U
opraHuyeckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BELIECTB

Poinb xuMuu B 00ecrieueHHN BKOHOFHHCCKOﬁ,
BHCpFCTI/I‘{eCKOﬁ U IHIIEBO 6C3OHaCHOCTI/I,
Pa3BUTHU MCIAUTTUHBI

[IpencraBiaeHuss 06 0OIMMX HAYIHBIX
MPHUHIIMITAX TPOMBIIUICHHOTO MOTYYSHHUS
Ba)KHEHIIINX BEIIECTB

Yenosek B MHPE BEIIECCTB U MaTCpPHUAIOB

Xumus u 3J0POBBEC YCIOBCKA

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HMHTEPHET
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