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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YypOBHE CpPEIHETO O0OIIero o0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit denepannny», TpedoBaHM K pe3ysbTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIbHON MPOrpaMMbl  CpeHero o0OIIero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIX B  DeaepalbHOM  TOCYyAapCTBEHHOM
obpazoBarenbHoM ctangapre COO, c yu€tom KoHmenmuu mnpenogaBaHus
y4eOHOro mpeamMera «XUMHsS» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOMUX OCHOBHBIE 00pa3oBaTelIbHBICE MPOTPAMMBI, U
OCHOBHBIX TMoONoXkeHu «Crpareruu pa3BUTHs BocnuTaHus B Pocculickoi
@epnepanuu Ha nepuoj 10 2025 rona» (Pacnopsikenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt cTparerun oOy4eHHsl, BOCIIUTAHUS U Pa3BUTHS 00yUaIOUIUXCs CPECTBAMU
ydyebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHuentyanbHeie TnosiokeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IICJIEH,
COZlepKaHUsI, PE3yJbTaTOB OOydYeHHUS M TPEOOBAaHWUN K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XUMHUECKOE o0Opa3oBaHnue, MOJIy4aeMoe BBIITY CKHUKAMHU
00111e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCI HEOThEMJIEMOM YacThl0 HX
obpazoBanHocTH. OHO CIIY’)KUT 3aBEpIIAIOIIAM JTAllOM  peau3alvi  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIIHX
IIEJIOCTHOM CHCTEME XUMHUYECKOTO o0Opa3oBaHWs. OJTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKXkKe OSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO WM TPUPOTHON cpene. Peammsyercs xummueckoe oOpa3oBaHUE
o0ydJaronmxcsi Ha YPOBHE CPEHEro OOIero oopa3oBaHUs CPeACTBAMU y4eOHOTO
npeaMera «XHUMHS», COJIEp)KaHUE M TIOCTPOCHHE KOTOPOrO OIpeeSieHbl B
nporpaMMme 1O XHUMHUU C Y4€TOM cChenuduKd HayKu XUMHUU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJABI U B MaTEPUAIbHOM JKM3HMU OOIIECTBAa, a TaKXKe C y4ETOM
o0mux T1ened W TPHUHIMIOB, XapPaKTEPU3YIOMUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesHero ooIero oopaszoBanus B Poccuiickoni deneparnum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOM LMBHJIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MaTepUanbHON KYJbTYPBHI.
Ona BHOCHUT CBOM BKJIaJl B (()OPMHUPOBAHUE PAITMOHAIILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IIEJIOCTHOTO TPEJICTABICHUS 00 OKpPYXKAIOleM MHUpPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpPoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOT'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMSI B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSI C IPYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUs CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOH KYJIbTYpPbl, HEOOXOIUMBIM YCIIOBHEM YCIIEIITHOTO
Tpyda M KHU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XUMHA KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHW HallpaBlieHA Ha pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPbEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30M1aCHOCTH U OXPAHbI 3J0POBbSI.

B cooTtBercTBHM € OOmMMM LENSAMUA W NPUHIMIIAMH CPEAHETO OOIIETro
obpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3YYEHUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOILEKYJIbTYPHYIO MOJArOTOBKY
oOyyarommxcsi, HEOOXOJIMMYI0 MM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa, IPOJOJKEHUS
o0pa30BaHMs B pa3IUYHBIX 00JIACTAX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEIA.

CocraBnsitomiuMu — nipeameTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KYpChl —
«Opranuyeckas xumus» U «OOIas M HeEOpraHuyecKkass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJepXKaHHsI KOTOPBIX SBIIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHWW 0 HEOPTaHWYECKOW XUMUU (C BKIIOUYCHUEM 3HAHUW U3 OOIIeH XUMUM) U
OopraHndeckon xumuu. PopmMupoBaHNE NAHHOW CHCTEMBI 3HAHWM IPU U3YYEHUU
npeaMeTra oO€CleuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranwdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHus» cQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO IOAXOJa K HW3Y4YEHHI0O Y4YeOHOro warepuasa U 0OyCJIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpeleNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCAMHEHHUM, a TAaKK€ HAa YPOBHE CTEPEOXMMHUUYECKHUX M DJIEKTPOHHBIX
MpeACTaBICHU O CTpoeHuH BemecTB. CBefeHHs 00 H3yYaeMbIX B Kypce
BEIIECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJIOB 1O CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COEIUHEHWN. B Kypce OpraHM4eckol XWMHUU TOJYYarOT pPa3BUTHE
chopMUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0O0pa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEHIECTB OT UX CTPOCHMS, O XUMHUECKON PEAKIINH.

[Ton HOBBIM yriom 3peHusi B mnpeameTe «XuMHs» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YYCHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (aKTOJIOTHMUECKHE CBEICHHS O BEIIEeCTBAaX U
XUMUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUS» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTUYECKHUX IMO3ULIUMN,



rIyoke TMOHATh MCTOPUYECKOE HW3MEHEHHE (QYHKIUI STOro 3akoHa — OT
00001IaromIei 10 0ObIACHSIOMIEN U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXXHEWIIKMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHUH, a TAKKE O XUMHUYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsercss B Kypcax 10 m 11 kmaccoB
JIIEMEHTAMHU COJEP)KAHMSI, WMEIOIIMMH KYJBTYPOJOTMYECKHA W NPHUKIAJTHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHWIO B3aWMOCBS3M XHUMHH C
IPYTUMH HayKaMH, PAcCKpbIBAIOT €€ pOJib B IIO03HABATEIbHOM M IIPAKTUYECKOMN
NEATETbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K IPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(OPMALUIO U
OPUMEHATh €€ JJId TONOJIHEHUS 3HAHUM, pEelIEeHUsS WHTEUIEKTYalbHbIX U
AKCIEPUMEHTAIIbHBIX HUCCIEA0BaTENIbCKUX 3a7a4. B 1enom coaepkanure yd4eOHOro
npeaMera  «XHUMHsD»» ~ JAHHOTO  YPOBHS ~ M3Y4YEHMSI OpPUEHTHUPOBAaHO  Ha
dopMupoBaHUEe y OO0YyYaromMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHUMAaHUS
¢unocopckux uaed, TaKMX Kak: MaTepualbHOE €IMHCTBO HEOPraHUYECKOro M
OpraHUYEeCKOr0 Mupa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTb MPUPOJHBIX SIBICHUH MNYTEM SKCHEPUMEHTA U
pelIeHHs TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU 3KOJOTUYECKUX MpodiieM, a
TaK)Ke MpoOJeM cOepexeHUss IHEPIETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAIOB.

B nmmane pemeHus 3agad  BOCIMTAHMS, Pa3BUTUS W COLMAIM3ALUU
0o0y4JamuXxcsi MPUHATBIE TPOrpaMMOM MO XUMHUH MOJIXOJbl K ONPEICICHUIO
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBalOT  (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JCHCTBUN, HUMEOIUX 0a30BO€ 3HAYEHUE MJiA
pa3IMYHBIX BHUAOB JACATENBHOCTU: pEIICHUA NpoOsieM, TOHUCKa, aHaau3a M
00paboTKku nHpopMaLuK, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUYECKON
U HCCIIEJOBATENbCKON JEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B NMO3HAHWUU
XUMHH.

B npaktuke mnpemnojgaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO OOIIETro
0o0pa3oBaHus, TaK U Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHusl, MPU OINPEAEIICHUN
COJIEPKATEJIbHONM XApaKTEPUCTUKU LI HW3Yy4YEHUs NIpEeIMETa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH YE€JIOBEKa M KaK OJTHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOAUYECKOM TOYKHM 3PEHHUS TAKOW ITOJAXOJ K OIPEACIICHUIO LEJIe W3yYEHUS
IPEIMETA SIBJISIETCS BIIOJIHE ONTPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMs TJABHBIMHU LIETSIMH H3YYEHUS MpEAMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBHsAIOTCA:

e (opmMupoBaHMEe CHUCTEMbl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIIYEBbIE MOHATUSA, (PyHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME M IMOHMMAHUE CYIIHOCTU JOCTYIHBIX
000011IeHNII MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMJICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHYECKHX peakuud, HEOOXOOUMBIX [JIsI MPHOOpETEHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUYECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHUH U CIIOCOOOB EATEIHLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHMHUYECKOTO DJKCIEpUMEHTa, COOJIOJEHUEM  MPaBUI
0e30macHOro oOpanieHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTuMm, comepxaTenbHas XapaKTepUCTUKA 1IeJied U 3a/lay U3y4eHUs
npeaMeTa B IporpamMme 1Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero obmiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUM B OOJbIICH CTENeHH OTHAETCS  MPEANOYTeHHE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUsl OOy4YeHHUs, OpPUEHTUPOBAHHOM Ha
MOJTOTOBKY BBIIYCKHUKA 00IIe00pa30BaTeIbHOM OpraHu3alliy, BIAICIOIEro HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOcCO0aMHU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN U MPUMEHEHHUS WX B PEANbHOU KU3HU
JUISL pEIICHUs TPAKTUUECKUX 3aj1au.

B cBf3u ¢ 3TUM mnpu U3yuyeHUM TMpeaMeTa «XUMHUS» JOMUHHUPYIOIEe
3Ha4Y€HHE MPUOOPETAIOT TAKKE LIeJIN U 33]1a4M, KaK:

amanrtanusi 00yJaronmxcsi K yCJIOBUSM TWHAMUYHO Pa3BHBAIOIIETOCS MUDA,
dbopMUpOBaHHE  UHTEIJIEKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPaAMOTHBIX
pelIeHnil B KOHKPETHBIX dU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dopMupoBanue y OOydyarommxcs KJIIOYEBBIX  HABBIKOB  (KIJIFOUEBBIX
KOMIETEHIINI), UMEIOUIMX YHUBEPCAIbHOE 3HAUYECHHUE IS Pa3IUYHbIX BHUIOB
JeATEIIbHOCTH: pelleHUs MpooJieM, MorcKa, aHam3a U 00paboTku uHOOpMaINH,
HEOOXOAUMBIX [JIs MPUOOpPETEHHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMIO3HAHMM XHWMHHM, a TaKXke Mg OUEHKM C TO3ULUN
IKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U MIPUPOIHYIO CPENLY;



pa3BUTHE MO3HABATENBbHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEM 00yUarOMIMXCs: CIIOCOOHOCTH CaMOCTOSTENBHO TPUOOpETaTh HOBBIE
3HAHUS 10 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpeMEeHHbIe MH(POPMAIIMOHHBIC TEXHOJOTUH IS TIOMCKA M aHalln3a y4eOHOH u
HAYYHO-TTOMYJISIPHON HHPOPMAITUH XUMUYECKOTO COICPIKAHMS,

dbopMupoBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOII0IaTEIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IJIAHUPOBAHUU U TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIpPaBJIEHHOCTH XWUMHUH, €€ BAXXHOM POJM B PEHICHUH TJI00ANbHBIX MpoOiieM
palMoOHAIBHOTO MPUPOAONOIB30BaHNUs, TIOTIOHEHUS SHEPIeTUIECKIX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTro
OTHOIICHHUS K TPHUPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUS OIbITa
UCIIOJIb30BaHUs TMOJIYYCHHBIX 3HAHUHN IS NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaLUsX, CBSI3aHHBIX C XUMUYECKUMH SBJICHUSMHU.

B yueOnom mnane cpeaHero oo6imiero oOpa3oBaHUS MPEAMET «XUMUS)
0a30BOT0 YpOBHS BXOAWT B COCTaB MpEAMETHOH oOnactu «EcTecTBeHHO-HAy4YHBIC
IPEIMETHD».

OO11ee yncno 4acoB, OTBEAEHHBIX AJIA U3YUEHHUS] XUMHUHU, HA 6a30BOM YPOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJAEPKAHUE OBYUYEHUA
10 KJTACC
OPI'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNYECKON XUMUM

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTEpHAIOB. Te€opus CTPOEHUS] OPraHUuYECKUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TT0J10)keHH. CTpyKTYpHBIE (hOPMYIIBI
OpPraHMYECKHUX BelIeCTB. [ oOMmoJyorus, wu30oMepus. XUMHUYECKas CBS3b B
OPraHNYECKUX COEAUHEHUSX — OJIMHAPHBIC U KPaTHBIC CBS3H.

[IpencraBnenne o KinaccUpUKAMKM OpPraHUYECKHX BemiecTB. HoMmeHknaTtypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) W TpUBHAIbHBIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPIraHUYECKHUX BEIIECTB.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHIA:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OpPraHMYeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTUPOBAHNE MOJIEKYJl OpPTaHWYECKUX BEIIECTB, HAOIIOJCHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OMNBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJIeHHE, OOYTJIMBAaHUE U TOPECHHUE).

Yriaesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKH psa. MeraH M 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelleHusi W TOpPEHHUs), HAXO0XKJEHHWE B MPUPOJE, INOJy4YEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psiji. DTUIICH U MPONUIEH —
MPOCTEUIINE TPENCTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIIIH ), TOJTyYEHUE U TPUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u meTtunOytaaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHue CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJKHHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHM psijl. AlIETHIICH
— TMPOCTEHIIMIA TpPeNCcTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYECKHue W
XUMHUYECKUE CBOMCTBA (pEaKIuu THIPUPOBAHMUSI, FaJOTCHUPOBAHUS, TUIpATALINH,
TOPEHMUS ), OJyYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (U3NUECKHE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHe. To1yon:
cocmae, cmpoeHue, ¢uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOdyYeHue u npumenerue. TOKCUUHOCTH



apeHoB. ['eHeTHMYeckass CBSI3b MEXIYy YIVIEBOJOPOJAAMH, NPHHAMJIEKAIIMMHU K
pa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YII€BONOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
NEPErOHKAa, KPEKUHI (TEPMUYECKHH, KaTaJuTH4ecKuil), nuposu3. I[IpoaykTsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIH
yToJIb U IPOAYKTHI €T0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3YUYEHHUs BEUIECTB M UX IMPEBpallCHUI:
O3HaKOMJIEHHE C oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLIHUU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTyYEHHE 3TUJICHA

Y U3YUYEHHE €T0 CBOUCTB.

Pacuérnrie 3agaun.

Boluuciaenuss mo ypaBHEHHIO XHMMHUYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIIUHU MO W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB MIIHA MTPOTYKTOB PEAKIIUH).

Kucaopoacoaep:kamnue opranndeckue coeIMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL.. MeTaHON U 3TaHOJN: CTPOEHUE,
buznueckue M XUMHYECKHME CBOMCTBA (peakluUu C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), NpUMEHEHHE. BoJOpoJHbIE CBA3M MEXKIY
MOJIEKyJIaMU CUpPTOB. [{elicTBUE METaHOJIa U ATaHOJIa HA OPraHK3M YEJIOBEKA.

MHoroaroMHpie  CHUPTHL. ODTWUJIEHIJIMKOIb M  [JMIEPUH: CTPOCHHUE,
bu3nueckue W XUMUYECKHE CBOMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHasi peakllds Ha MHOI0aTOMHble cnupThbl). [lelicTBue Ha
opranu3M yesnoBeka. [[pumeHeHne rauiepruia U STUIICHTITUKOJIS.

@deHo: CTpOCHHME MOJEKYJbl, (HU3NYEeCKne ¢ XHWMHUYECKHE CBOWCTBA.
TokcuunocTh Genona. [Ilpumenenue genona.

Anpnerunpl U kemouwvl. DopManbIeruja, —aleTalblIeruja: CTPOCHHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeJeNbHbIC KAapOOHOBBIE KHUCIOTH.. MypaBbpuHAs W
YKCyCHasl KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe M XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oO1ue Uil Kjacca KUCIOT, peakius 3TepuduKanum), nojJydyeHue U MpUuMEHEHHUE.
CreapuHOBasi M OJICMHOBAsl KHUCIOTHI KaK MPEACTABUTENM BBICHIMX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHCTBHE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonoruyeckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yrAeBOAOB  (MOHO-, JH- H
nosmcaxapuabl). [ roko3a — mpocTelmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYJbl, (U3NYECKHEe W XUMHYECKHE CBOWCTBAa (B3aMMOJACWUCTBHE C
ruapokcugom Menu(Il), oxkucieHue amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. pyKTO3a KaK H30MEP TITIOKO3BI.

Kpaxman u nemnono3a Kak npupojHble nonumepsl. CTpoeHrne Kpaxmaia U
nenono3bl. du3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX IPEBPAILCHHI:
poBeJcHUE, HAOJIOJEHNE W OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcupoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICUCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anpaernnoB (OKMCIEHUE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmemu(Il), B3ammomeicTBHE Kpaxmayia ¢ HOIOM),
pOBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Brluuciaenuss mo ypaBHEHHMIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOAHOTO BEHIECTBA WJIM MPOAYKTA PEAKIHUH MO M3BECTHBIM Macce,
00BEMY, KOITMUECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIUN).

A3oTcoaeprkalue OpraHu4ecKue COeTMHEHMS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coequHeHus. Ousnueckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIIOT (Ha mpumMmepe rmmiuHa). buonornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuapl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAs U TPETUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOMICTBa OEIKOB:
THIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUsI BELIECTB W MX MPEBPALLCHHIA:
HaOJI0/IEHUE U OMKCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: JACHATYypauus OeIKOB IpU
HarpeBaHuM, LIBETHHIC PEAKLIUU OCIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUS

OCHOBHBIE TOHSTUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALINN, CPEIHSS MOJEKYJISpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCAMHEHUN —
NOJIMMEPU3ALUS U MOJUKOHEHCALHS.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHIA:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IIPU NU3YYEHUH OPTAHUYECKONM XMMHUU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX MOHATUN, TaK W MOHATUMN, SBISIOUIUXCA CHUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IMKIIA.

OO1ue ecTecCTBEHHO-HAayUHbIE IOHATHS: SIBJICHUE, HAYYHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHSsl, aHaJU3, CUHTE3, KJIacCH(pHUKaIus, NepPUOAUYHOCTb, HAOIIOIEHUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

dusuka: MmaTepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BEUIECTBA, (PU3NUECKUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: xnerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTIEBOIBI, >KUPHI,
bepMeHTHI).

I'eorpadusi: MuHepabl, TOpHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOILIUBO,
pecypcsl.

TexHonorus: MNHIIEBbIE MPOAYKTBI, OCHOBBI PAUMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE H KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHMH

XUMUYECKUN dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000Ji0uKa. DHEPreTuYecKue ypoBHHU, MOAYPOBHU. ATOMHBbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DINEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [lepnoanueckoil CUCTEMBI
xuMuueckux aneMeHToB JI. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBONCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJOXHBIX BEIIECTB MO TPYNNaM M NEPHOJaM.
3HaYeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BellecTBa. XUMHUYECKas CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTajuimyeckas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3W (OOMEHHBIH H  JOHOPHO-
aKuentopHsiil). Bomopoanas cBsa3b. BaneHTHOCTb. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemniectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THMbl KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxkmartypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKas CBSI3b HEOPraHWYECKHWX BELIECTB,
MPUHAJIEKANUX K Pa3JIMYHbIM KJIaccaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKHMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XMMHHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YIHEPTUH MPU XUMHUYECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyuHbIX (QaxTtopoB. OOpaTuMbIe
peakuuu. XuMHYEeCKOoe paBHOBecHe. DakTOpbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunmun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIe U cliadbie dyeKTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILLIECTB: KUCJIAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNEpUMEHTAIbHBIE METOJIbl M3Yy4YE€HUsI BELIECTB W MX MPEBPALLCHHI:
neMoHcTpanus Tabnun «llepuoanueckas cucreMa XUMHUeckux 3neMeHtoB Jl. 1.
MeHneneeBay, W3y4eHHE MOJIENCH KPUCTAUIMYECKHX PEMIETOK, HAOIIOeHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3IoKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aToOpa, OMPENEICHUE CPEALl PACTBOPOB BELIECTB
C TOMOUIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, PEaKIUU HOHHOIO OOMEHa),
IPOBEICHUE NIPAKTUYECKON paboThl «BiusHue paznuuHbIX (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHMMHYECKHX pEakUHUii, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C HMCIOJIb30BAHUEM IOHATHUS «MacCOBas
JIOJISI BELIECTBAY.

Heoprannyeckasi Xumus

Hemeraiuel.  Ilonmoxxenne HemerauioB B Ilepuoandeckoit  cucreme
xumuyeckux snemeHToB [[. M. MenzaeneeBa u 0COOEHHOCTU CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yrimepoga U KpeMHHSI) W MX  COCAUHEHHM  (OKCHIIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHU ).

[IprumeHeHne BaXXKHENUIINX HEMETAIUIOB U UX COCUHEHUM.



Meramnel. 1lonoxenne meramnos B llepuoandeckon cUCTEME XMMHYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMOB MeTayuioB. O0mme Qusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUH Pl HAPSKEHUH METaJIOB.

XUMUYECKHE CBOMCTBA BaKHEUIMX METAUIOB (HATPHWM, Kaliui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUN.

OO6mume cnocoObl MoMydeHus: MeTauioB. [IpuMeHeHre MeTauioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHbBIE METO/bl HW3YyYE€HHS BEHIECTB M HX IPEBpAIICHUMN:
W3YUYCHHE KOJUICKIIMU «MeTallibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pElIeHUE
OKCIIEPUMEHTAJILHBIX 3a7a4, HAONIOJICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0UeH, KAYECTBEHHBIC PEaKIIMU Ha KATHOHBI METAJIIOB).

Pacuérurle 3amayn.

Pacuérel maccel BemecTBa uiam 00BEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacd€Tpl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIH OTHO
13 BEILIECTB UMEECT MPUMECH.

X¥MMHUS U KU3Hb

Ponp xuMum B 00€CIEUEHUM HKOJOTHYECKOM, IHEPTeTUUYECKON U MUIIEBOMN
0€30MacHOCTH, pa3BUTHUM MeAUUMHBL. [lOHSATHME O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XMMUUYECKUX PEAKIINM.

[IpencraBnenuss 00 OOIMMX HAYYHBIX MPUHIUIIAX  POMBIIUICHHOTO
MOJYy4YE€HHUS Ba)KHEHIIINX BEIIECTB.

UenoBek B MHpE BEHMIECTB W MATEPHATOB: BAXKHEUIIHWE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKLIHOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATEPUAIIbl, OPTAHUYECKUE U MHUHEPAIbHBIC
yaoOpeHus.

XUMHSIT W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO HCIOIB30BaHUS MPEMApaTOB OBITOBOW XUMUU
B IIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3U.

Peanuzanust  MeXnpeAMETHBIX  CBsA3ed MpU  U3YyYEHUM  OOmed u
HEOPraHUYECKOM XMMHM B 11 Kilacce OCYILECTBIISIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHITHH, SBIISIOIIMXCS
CHUCTEMHBIMU ISl OTACIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TMOHSTHS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTe3, Kiaccupukaius, TMepUOJUIHOCTb, HAOJIOICHHE,
JKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



duzuka: MaTepusi, FHEPTHs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHME BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, J3KOcHCTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpPraHU3ME.

['eorpadusi: MuUHEpaIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypCHlI.

TexHonorus: XuMuU4ecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsl, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
IMPOMBINIUICHHOCTh,  (papManeBTUYECKass  MPOMBINLICHHOCTh,  ITPOU3BOJCTBO
KOCMETHYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaJIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
00yJaIMMUCI TPOTpaMM CcpeaHero oomiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHbIM W TIpeAMETHbIM). HayuHo-mMeToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIero
00pa3oBaHMs SABJISETCS CUCTEMHO-/IEATEIILHOCTHBIA MTOAXO.

B cooTBeTrcTBUM C CHCTEMHO-JEATEILHOCTHBIM MOJXOJOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHMHUSD Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIUMHUCS POCCUUCKON TpPaKJaHCKOM HUIAECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITENBHOCTH U CAMOOTPEEIEHUIO;

HaJIM4Khe MOTUBALIMK K O0YUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX IIEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTb M CIHOCOOHOCTh OOY4YarOIIMXCSl PYKOBOACTBOBATHCS B CBOEH
NEeSATEIbHOCTH HEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIUMHU IIETOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4MEe MPABOCO3HAHUSA SKOJOTUYECKON KYJNbTYphl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PpE3yJIbTaThl OCBOCHHUS MpeaMeTa «XUMHsS» JTOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOT0 Tpa)KAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUSA, CHOCOOCTBYIONIUMHU  TIpoIleccaM
CaMOIIO3HAHUsA, CaMOPA3BUTUSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaronmMxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS TMpeaMera «XUMUsS»  OTpaxaror
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
00ydJaronmxcs Mo peajn3aluy IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpaxaIaHCKOro0 BOCIMTAHUSA:

OCO3HaHUSI 00YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 005I3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXIMIHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BBITOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JOTHKYy U
apryMEHThI IPYTHX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) naTPUOTHYECKOT0 BOCITUTAHNS:

[EHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMHUU;

YBaXEHUsI K MpOIECCYy TBOPUECTBA B OOJACTH TEOPUU U IMPAKTUYECKOTO
IPUMEHEHUS XHUMHHU, OCO3HAHMsI TOTO, YTO JOCTHUIKEHMsSI HAyKH €CThb pe3yJbTar
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIUBBIX  OKCHEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MIPAKTHKOB;

UHTEpEeCa M I103HABATEIbHBIX MOTHUBOB B IIOJYUYEHUU M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MMOBEACHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUU, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMM,
U IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M MOCTYNKH CBOMX TOBApPHUIIECH C
NO3UIMI HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN ITHX
HOCTYIKOB;

4) popMuUpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTeH 370poBOoro M Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmnro/ieHus TpaBuil 0Oe30MmacHOro oOpallleHusi € BELIECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPAaBWJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€301acHOr0 MOBECHUS B CUTYAIUIX, YyTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS MOCJEACTBUM U HENPUATHS BPEAHBIX NMPUBBIUEK (YNOTpeOIeHus
aJIKOTr0JIs, HAPKOTUKOB, KYPEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HMCCIIEeI0BaTEIbCKON
NESATEIIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JPYrMX BHJAX
NESITEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUU MPAKTUUECKUX 3a/ad
COLIMAJIbHOW HANPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);



UHTEpeca K MPAKTHUECKOMY U3YUYEHHIO MPOodeccHil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE NIPUMEHEHUS NTPEAMETHBIX 3HAHUU 110 XUMUU;

YBAKEHUS K TPYAY, JIOIAM TPyJa U PE3yIbTaTaM TPYyAOBOU JESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIY&JIbHOH TpPaeKTOpUU
oOpa3oBaHus, Oyayuied npodeccun M peanu3alMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTeH 0011IeCTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHHUA TJI00ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpPOoOJIeM, BIMSHUS
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COUUAIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJB30BAaHUS JIOCTHIKEHUM XUMHUHM Ui
pelIeHus BOIIPOCOB PALIMOHAIIEHOTO TPUPOAOIIOIb30BaHNS,

AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCIIIUX BpEI OKPYKAIOLIEH
IPUPOJIHON cpelie, YMEHHUs] MPOTHO3MPOBATH HEOIArONMPUSATHBIE SKOJIOTHMUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX NEUCTBUN U NPEIOTBPAILATD HUX;

HAJIM4MsI PA3BUTOrO DKOJIOTMYECKOTO MBILIUICHMS, 9KOJIOTUYECKON KYJIBTYHI,
OIIBITA NEeATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMeHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
OPaKTHKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJIEOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHKU;

NOHMMaHUA CHeUu(UKH XUMUU KaK HayKH, OCO3HaHus €€ polud B
(OpMUPOBAHNMN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEIOCTHOTO
IPEJICTaBICHNUs 00 OKPYXAIOUIEM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS  COBPEMEHHOM
LIUBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTM M BaXXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTepUaIbHON KYyJIbTYPbl, PEIICHUHU II100aIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUUYECKOM, MUIIEBOM U
HKOJIOTUYECKOI O€30MacHOCTH, B Pa3BUTHUHM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEIIHOTO TPYyAa U OKOJOTWYECKH KOMQPOPTHOM KU3HU KaXKJIOro 4YiEeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUs CYLIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA I aHAIM3a U OOBSCHEHUS SIBICHUN OKPYXKAIOIIero Mupa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHUS JIeJaTh 000CHOBAaHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUS IS
peleHus: IpobJieM B PeabHBIX )KU3HEHHBIX CUTYAlIHX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTMY U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUH 1O XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B Pa3luYHbIX cepax mpodhecCuoHaTbHON

JESATEIBbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHS YUeOHOTO mpeamera «XHMHs» Ha
YPOBHE CpeaHero o0Iero 00pa3oBaHus BKIIOUYAIOT:

3HaYMMble 1 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILITMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHCHU(PUKY METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHs, SBJICHHE,
IPOIIECC, CHCTeMa, HAayJHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIIC0OBaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHe);

YHHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISTUBHBIE), o0ecrieunBaroIIme dbopmupoBanue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHIIUN 00y4YaroInuXcs;
CHOCOOHOCTh o0yyaromuxcs HCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4YCOHBIC
JIEUCTBYS B IIO3HABATEIIbHON U COMAIBHOU MIPAKTHUKE.

MeranpeaMeTHble Pe3yJbTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMH W  PETYJSATUBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU y4eOHbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aAKTyalIW3UpoOBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENEATh LU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTATHI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aHUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIETbHBIX (DaKTOB U
SIBJICHUM;

BEIOMpATh OCHOBAaHWS W KPUTEpUH s KiIacCH(PUKAIUMKA BEMIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBAaTh MPUYMHHO-CIECJICTBEHHbIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYXXIeHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IPUMEHSTH B MPOLECCE MO3HAHUS, UCTIONIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMHUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMyna, ypaBHEHHE XUMHYCCKOU
peaklMy — TMPU PEIIEHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3a]1ad,
IPUMEHSTh HAa3BaHHBIE MOJEJIbHBIC MIPEICTABICHUS VISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKITHH.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh OCHOBAMU METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuit;

bopMyIMpOBAThH 1IEJIM U 3a/1a4W UCCIIEI0BAHMS, UCIOIB30BATh MMOCTABICHHBIE
U CaMOCTOSATENTHHO C(OPMYyIMPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI IS (DOPMUPOBAHUS TUIOTE3Bl TIO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUSI HAOIIOJATh 32 XOAO0M
mpoiecca, CaMOCTOSITEIPHO IPOTHO3UPOBATh €ro  pe3yibTaT, (OopMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNUSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOWCKY METOJIOB pEIIeHUs] MPaKTUYECKUX 3aj1ad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHMUSI.

3) pabora ¢ naopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIIpHAsT JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHanmu3upoBaTh WH(DOPMAIUIO PA3IUYHBIX BUAOB U (HOpM
Ipe/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



bopMyIUpPOBATh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
orOope wuH(popManuu, HEOOXOAUMOM [ BBINOJHEHHS Y4YeOHBIX 3a7ad
OIIPEENEHHOTO TUIIA,

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMaJbHYI0  (OpMy  MpeACcCTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((pusnyueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00OpEeBHATYPBI, HOMEHKIIATYPY;

UCIONIb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OgyaieHHe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHY JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOM TEMBI B X0Ji€ AUaiora u/mim
JTUCKYCCUW,  BBICKa3bIBaTh WA, (GOPMYIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHLHO BBITTOTHEHUS TIPEIJIOKCHHOH 3a1a4H;

BBICTYIIaTh C TMPE3CHTAlMEHl pe3yJlbTaTOB IMO3HABATEIBHON JIEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENILHO I COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO0 MCCIIEJOBAHUIO CBONCTB
U3y4aeMbIX BEILECTB, peajJu3alui y4eOHOro MpoeKTa U (hopMyarpoBaTh BHIBOIBI
o pe3yjbTaTaM MNPOBEAEHHBIX HCCIECIOBAHMNA MyTEM COTJIACOBAHMS MO3MIMKA B
X0J1€ 00CYXIeHUSI 1 0OMEHa MHEHUSIMH.

Ogy1aleHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMHU 1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBIISATH CBOIO TO3HABATEIbHYIO
JeSITeNIbHOCTD, Ompezenas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh IMpejlaraéMblii aJrOpuT™M ACUCTBHHA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajad, BbBIOMpaTh HauOoliee
3 PeKTUBHBIN CMOCO0 HMX pEIICHHS C YYETOM TMOJYUYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYCCKUX PEAKIIUSIX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaln3a
Y CAaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUS»
OTpaXkKaloT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBJsSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJM XHMHUU B TIO3HAHUU SIBICHUU



Opupoasl, B  (QOPMUPOBAHWUU MBINUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBFHOW IPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIIeHUs MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U MPUPOTHON
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIKOYAET:
OCHOBOTOJIATalOIIMe TOHATHA (XUMHYECKHH 3JEMEHT, aroM, DJEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHasi dopmyna (pa3BEpHyTas M COKpaliéHHas), MOJIb, MOJSpHas
Macca, MOJIAPHBIH 00BEM, YTIIEPOJHBIA CKeleT, (QyHKIMOHAIbHAs TpYIINa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN pAJl, TOMOJIOTH, YTJIEBOAOPOIbI,
KHUCJIOPOJI M a30TCOJEp KaIlMe COCTUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHbIE COSAMHEHHUSA); TECOPUU U 3aKOHBI (TEOPHSI CTPOCHUS
oprannuyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKHI S3BIK XWMHHW; MHUPOBO33PCHUECKHE 3HAHWUS,
JeXalue B OCHOBE MOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
SBJIEHUHM, (PAKTOJOTUYECKHUE CBEACHHUS O CBOWMCTBAaX, COCTaBe, MOJIYYEHUH WU
0€30MacHOM HCIOJIb30BAaHUN Ba)XKHEWIINX OPraHUYECKHUX BEUIECTB B OBITY U
PAKTHYECKOHN JeATeIbHOCTH YEeTIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHM BBIABIATH XapaKTEPHbIC MPHU3HAKU TOHSITHUH,
yCTaHaBIMBAaTh MX B3aUMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIIME MOHATUS IpPU
OIMCAaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OPraHUYEeCKIX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHUI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJIMKY JUJIS
COCTaBJICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
bopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEaAKIUH,
U3rOTAaBIMBATh MOJEIN MOJIEKYJ OPTraHMYECKHX BEIIECTB JJI WJUIIOCTPAIlUM HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIIMBATH MPUHAAJIEHKHOCTh H3YUEHHBIX
OpraHUYEeCKHUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIacCy/Tpynie COeAUHEHUH (yriaeBOIOpPOAbI, KHCIOPOA M a30TCOAEp KaIlue
COCIMHEHUS, BBICOKOMOJEKYJISIDHBIE COCAMHEHMsI), /1aBaTb UM Ha3BaHUS IO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a takke NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHIJIMKOMb, IHIEpUH, (eHod, (popmanbaerul, aleTalbIeruja, MypaBbUHas
KHCJIOTa, YKCYCHas KHCIIOTA, OJICMHOBAs KUCJIOTa, CTEApUHOBAs KUCJIOTA, TIII0K03a,
bpykTO3a, KpaxMal, LeJUII0JI03a, TIUIHIH);

c(hOPMUPOBAHHOCTh YMEHUSl ONPENEIATh BHUIbl XUMHUYECKOHW CBSA3U B
OpraHUYECKUX COCIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa /st 00bsicCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapakTepu3OBaThb  COCTaB, CTPOEHUE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMJICH, alleTHJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH307, METaHO], ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAsA U YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmas, [eJII0JI03a, aMUHOYKCYCHAsI KMCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEaAKIMil ¢
WCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMyIT;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJIOPOTHOTO
ChIpbsi  (He(Th, NPUPOJHBIA Ta3, yrojb), CHOCOOBI HX NepepaboTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB MepepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHI TMPOBOJUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO W3 HUCXOJHBIX
BEILECTB WJIU MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIANE€Th CUCTEMON 3HaHUNA 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XUMUU TIPH U3yUYCHUU BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIOICHNE, N3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl MPUHSTHS pELICHUU B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BelIeCTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJTIOIATH MTPaBUJIa MOJb30BAHUS XUMUYIECKON
nocyAod M JabopaTopHBIM OOOpYyJOBaHMEM, a TakXKe MpaBuia OOpalleHHs ¢
BEILIECTBAMHU B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBITOJIHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W BBIMIONHATH XUMHYECKUI
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHMYECKHUX BEIIECTB MPY HATPEBaHUH, MIOJyUYCHHE
TWJIEHA M H3yYE€HHUE €ro CBOWCTB, KaYECTBEHHBIE PEAKIIMH OPraHUuYEeCKHX
BEILECTB, JeHATypalusi OCJIKOB MpU HArpeBaHHM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTM TpU OOpallleHuH ¢
BEIIECTBAMH U J1a0OpaTOPHBIM O0OPYJOBaHHMEM, WPEIACTABIATH PE3yJIbTATh
XUMHUYECKOTO SKCIIepUMEHTa B (OpMe 3alucH YpaBHEHHH COOTBETCTBYIOLIUX
peaknuii 1 GopMyIMPOBATH BEIBOABI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJIY4YaeMyl U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOMU
undopmaruu, aTepHeT 1 Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHH  CcOOMIOAaTh  MpaBWIa  DKOJOTHYECKU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH NESITEIHHOCTH B TIICNISIX
COXpAHEHUsI CBOErO 3J0pPOBbS M OKPYKAIOIIEH NPUPOAHON Cpeabl, OCO3HABAThH
OMacHOCTh BO3JICUCTBUS Ha >KMBbIE OPraHU3Mbl OINPEACIEHHBIX OPTaHMYECKHUX
BEIECTB, MoHUMasi cMbica mnokazatens [1JIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUS W TPEIOTBPAIICHUS WX BPEAHOTO BO3ACHCTBUS Ha OpPraHU3M
YeJI0BeKa;

JUIsi 00ydYaroumxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIENBIX W CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XMMHYECKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNA: O XHUMHYECKOW COCTaBJISIONMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHM B IIO3HAHUU SBJICHUU
OpupoAbl, B  (POPMUPOBAHUU MBIUUICHUS U KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralIIne MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToM, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYJia, MOJIb, MOJIAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KOBaJIeHTHAas!, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsl PEIIETKA,
TUANBl XUMHUYECKUX  PEAKUHM, PaCTBOpP, DJIEKTPOJIUTBI,  HEDJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEakUUHd, XUMUYECKOE PABHOBECHE); TEOPHUM M 3aKOHbI (TEOpHs
AIIEKTPOJIMTUYECKON JaHcconManuu, nepuoanueckun 3akon J[. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEILECTB, 3aKOH COXPAHEHMS W MPEBpaIleHUs] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN S3BIK XHUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKALUIME B OCHOBE IMOHUMAHUS NPUYMHHOCTH HU
CUCTEMHOCTH XMUMHYECKHX SIBICHUN, (PAaKTOJIOTUYECKUE CBEIEHHUS O CBOMCTBaX,
COCTaBe, MOJIyYeHUH U O€30MaCHOM HCIOJIb30BaHUU BAKHEHIINX HEOPTraHMUYECKUX
BEILECTB B ObITY U IPAKTUYECKOH IESITEIbHOCTH YEJIOBEKa,



c(hOpPMUPOBAHHOCTh YMEHHI BBISABIATh XapaKTEPHBIC NPHU3HAKH TOHSITHH,
yCTaHAaBJIMBAaTh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M MX IPEBPAILCHHUIA;

c(hOpMUPOBAHHOCTh YMEHHUI HCIMOJIb30BaTh XUMHUYECKYI0 CUMBOJMKY JUJIS
cocTaBieHuss (HOpMyJ BEIIECTB M ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHUCIbIM ra3, aMMHAK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJUINYECKAs], BOJOPOHAsA) B COCIUHEHUAX, TUIl
KPUCTAJUIMYECKOW PEIMIETKM KOHKPETHOIO BEUIECTBA (ATOMHAs, MOJIEKYJISIpHAasi,
WMOHHAs, METAJUTMYECKas), XapakTep cpebl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCJIMHCHUM;

c(hOpMUPOBAHHOCTh yMEHUI yCTaHaBJIUBAaTh IPUHAIIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO MX COCTaBy K OMNpEeAeNEHHOMY Kiaccy/rpymie
COEIMHEHMI (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIJIOThI, aM(OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBhIBATH CMBICI MEPUOAUYECKOTO 3aKoHa /J.
N. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 0OBICHUTEIbHYIO
U IPOTHOCTHYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuogo Ilepuoanueckoil cucTembl
xumuyeckux sneMmentoB JI. VM. MenneneeBa, uCHoJyib3ysl MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opourtanm», «3HEPreTUYECKUE YPOBHW, OOBSCHSTH
3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XMMHYECKUX JIEMEHTOB M UX COEIMHEHUU
10 TIEpUOIaM | rpyrmaM llepuoanyeckon CUCTEMbI XUMUYECKUX 3J1eMeHTOB JI. U.
Mengeneena;

cOpMHUPOBAHHOCTh ~YMEHHUH  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEUIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIAATh CYLIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOPraHWYEeCKUMHU
BEIIIECTBAMHU C [TOMOIIbIO YPABHEHHUIM COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIU;

c(hOpMUPOBAHHOCTh YMEHHUS KIIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IMYHBIM IPU3HAKaM (YUCIY M COCTaBYy pPEArupyrolIUX BELIECTB, TEILUIOBOMY
ahdexTy peaknuu, W3MEHEHHUIO CTETICHEW OKHCIICHHUS 3JIEMEHTOB, 0OpaTHMMOCTH
peaKIMK, YYacTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHMS PEAKIMA pazIUUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, yUHUThIBas
YCJIOBHSI, IIPY KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;



c(OpPMHUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBIA COCTAaB pAa3jMYHbIX HEOPraHMYECKHUX BEIIECTB, pPACIIO3HABATH
OTIBITHBIM TIYTEM HMOHBI, MPUCYTCTBYIOMINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  pACKpbIBaTh CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIUNA IMOCPEICTBOM COCTABICHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkiMK OT Pa3IuYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHelIHero Bo3aencTus (npuuuui Jle llatense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIJICHHOTO MOJyYeHHs CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAyUYHBIX NPUHIMINAX U
HKOJIOTHYECKUX MPOOIEeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpPMHUPOBAHHOCTh YMEHUH NPOBOAUTH BBIYHUCICHHUS C HCIOJb30BAHUEM
MOHSITUS «MaccoBas JOJisl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHUHN Ta30B
IpU XUMHUYECKHX PEAKIUAX, MACChl BEIIECTBA UM 00BEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOLIUMX B pEaKlUu
BEILECTB, TEIJIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLEHUS U COXPAHEHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUI COOMIOAATH MpaBMIIa MOIb30BAHUS XUMUYECKON
MOCy/Iol U J1abOpaTOpHBIM OOOpPYJOBAaHHUEM, a TaK)Ke IpaBwia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBITOJIHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIMONHATH XUMHYECKUI
IKCIEPUMEHT (Pa3l0oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
ONpeNeJIieHUE Cpellbl PAacTBOPOB BELIECTB C IOMOINBI YHHBEPCAIBHOIO
WHUKATOPA, BIMSHUE Pa3IUYHbIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peaklUuu Ha cylbdar-, kapOoOHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELIEHUE 3KCHEPUMEHTANbHBIX 33Jad IO
TeMaMm «Metamey U «HeMeramibl»y) B COOTBETCTBHHM C TPAaBUIAMH TEXHUKH
0€30MacHOCTH MPU OOPAIlEHUH C BEIIECTBAMH U J1JA00pATOPHBIM 000pYyI0BaHUEM,
NPEACTABIATh PE3YJNbTAThl XHWMHUYECKOTO JKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKnuii U (HOpMYJIUPOBATh BBHIBOJLI HAa OCHOBE
ITUX PE3YIHTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUECKH aHAIU3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJY4YaeMyl U3 pa3HbIX HCTOYHHUKOB (CpelICTBa MacCOBOMU
KOMMYHUKaIu, MHTepHET u ApyTrux);



chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAaTh  MPaBWJIa  IKOJOTHYECKHU
1eJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH MESITEIHHOCTH B IIENISIX
COXPAaHEHMSI CBOETO 30POBbS M OKPYKAKOLIEW INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONIPEACIIEHHBIX BEUIECTB, IOHUMAs
cmbicit mokazarens I[IJIK, mosicHATh Ha mnpuMepax CcrnocoObl YMEHBIIEHUS U
NpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00y9aronuxcsi ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHHUE
OPUMEHSTh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CHENbIX M CHAa0OBUASIIUX OOY4YaloOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Ne i/m KonTponbnbsie  IlpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYEeCKOM XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pasznen 2. YrieBoaopoasl
2.1 IIpenenbHbIe yrIeBOAOPOABI — aJIKaHbI 2
’ HenpenenbHble yrieBogopoIbl: aJKEHbI, 6 |
aJIKa/INeHbI, aJIKUHBI
2.3 ApomaTudecKkue yrieBog0pOabl 2
54 [IpupoaHbIe HCTOYHUKH YTIIEBOJIOPOIOB U 3 |
uX mepepadoTka
Nroro no pazgeny 13
Paznen 3. Kuciopoacoaep:xkaniue oprannyecKue coeTUHEeHNs
3.1 Cruptel. ®enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 |
CrnoxHble 3¢upbl
3.3 VYrieBoanl 3 1




Hroro no pazneny

13

Pa3znen 4. A3oTcoaepxainiue OpraHnyecKkue coeTuHeHust

4.1 AmuHbl. AMUHOKHUCIOTHI. benku 3
Nroro no pazgeny 3
Paspnen 5. BeicOKOMOJIEKY IS pHbIE COCAUHEHNUSA

5.1 [Tnmactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3aeioB H TeM nudpoBLIe
Ne /i P Konrtpoabusie IlpakTuyeckue (idpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BemniectBa. MHOrooOpasue 4
' BEILIECTB
1.3 XHUMUYECKUE PEaKIINU 6 1 1
Hroro no pazneny 13
Paznen 2. Heoprannueckasi XumMus
2.1 Metanibl 1
2.2 Hewmeramisr 1 1
)3 CBsi3b HEOPraHUYECKUX U OPTaHUUYECKUX )
' BEILIECTB
Uroro no pazgeny 17
Pa3znea 3. Xumus u :KN3HL
3.1 XuMHA 1 )KU3HDb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoandyecTBo 4acoB

KonTtpoabHbie

Bcero
padoTshI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[IpenmeTt opraHnyeckoil XuMuu, e€
BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC

Teopust cTpoeHHsI OpraHU4YEeCKUX
coeguHennit A. M. bytnepona, eé
OCHOBHBIE MOJIOKEHUS

[Ipencrasnenue o kaaccuukanuu
opranudeckux Beniects. Homenkmarypa
(cucTemaTuveckas) ¥ TPUBUAIbHBIC
Ha3BaHUS OPraHUYECKUX BEIIESCTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHUU P

Meran u 3TaH — NpocTeuIIre
NpCACTABUTCIIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUJEH U NPONUIEH — IpocTeine
IIPEACTABUTENH AIKEHOB

[Tpaktrueckas padota Ne 1. «Ilomyuenue
ATUJIEHA U U3yYEHUE er0 CBONCTBY

Ankanuensl. bytaguen-1,3 u
MetunoyTtanuen-1,3. [Momydyenue
CUHTETHYECKOTO KayuyyKa 1 pe3HHbI




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHS,

10 TOMOJIOTUYECKUH PsAll. ALIETHIEH —
MPOCTEUIIINN MPEICTAaBUTEIb AIKUHOB

1 Bpluncienus 1o ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apensbl: 6eH3011 U TOJTyoJ. TOKCHYHOCTD
apeHOB

13 ['eneTnyeckas CBA3b yrieBOAOPOAOB,
MIPUHAUICKAIUX K Pa3IMYHBIM KJIaccaM
IIpupoaHbIE HICTOYHUKH YIJIEBOAOPOOB:

14 MPUPOIHBIN ra3 U MOMyTHBIEC HE(YTAHBIE
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu
[IpupoIHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 MPUPOIHBIN ra3 U MOMyTHBIC HE(YTAHBIC
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu

16 KonTponbHas pabora no pasaeny
«YTIIEeBOAOPOIBD)

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

13 MHoOroaTroMHble€ CIUPTHI: ATUICHTIMNKOINb U
[JIULIEPUH

19 @deHoI: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbrerunsl: GopMaNbaeTUA U
aleTanpaerul. AeToH

21 OAHOOCHOBHBIE NpeeNbHbIe KApOOHOBBIE
KHMCJIOTBI: MypaBbUHAs U YKCYCHasi

22 [TpakTrueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KUCIOTBD»

CTeapI/IHOBaSI " OJICMHOBAas1 KMCJIOThI, KaK

23 MPEJCTaBUTENN BBICIIMX KapOOHOBBIX
KHUCJIOT

24 Mpbi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JCHCTBIE
CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
a¢upoB

2% XKupsl: ruaponus, NpUMEHEHHE,
OuosIornvecKas poJib KHUPOB
VYrneBoabl: cocTaB, KilacCHpUKaIus.

27 Baxwuelinme npencraBuTeNnu: rioKo3a,
bpykTo3a, caxaposa

)3 Kpaxman u nemirono3a kak npupoHbie
MOJINMEPBI
KonrtponsHas pabota no pasaeny

29 «Kucnopoacoaep:xaiiyue opraHu4ecKue
COCJIMHECHU S

30 AMUHBI: METHJIAMUH U aHWJINH
AMUHOKHUCIIOTHI KaKk aM(QOTepHbIE

31 OpraHN4eCKHUE COCTMHEHUS, NX
Ouosoruueckoe 3Hadenue. [lentuapt

0 benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COETUHEHUS

1 OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUMN

34 OCHOBHEBIE METOJILI CHHTE3A




[TnacTmacchl, KayqykH, BOJOKHA

BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoTshI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIus aToOMOB

Ilepnonnueckuit 3akoH u Ilepuoanueckas
chcTeMa XuMHU4Yeckux 3neMenToB Jl. H.
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKUX BJICMCHTOB U UX COGI[I/IHGHI/Iﬁ 1o
TpyIIiaM U epuoaam. 3HaueHUe
MIEPUOIMYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB .. Meneneena B
Pa3BUTHHU HAYKH

Crpoenue BeniecTBa. XuMHUUYECKast CBSI3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHMS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBs3b

BasieHTHOCTB. DIIEKTPOOTPULIATETEHOCTD.
CreneHn okucieHud. BemlecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOCHUS

[lonsiTHE O AMCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOTIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BelllecTBa B pacTBope




Knaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYECKuX coeqnHeHni. [ eneTnueckas
CBSI3b HEOPTaHWYECKUX BEIIECTB, PA3TUIHBIX
KJ1aCcCOB

Knaccugukanus XuMHUUeCKuX peakiui B
HEOPraHUYECKON U OPraHUYECKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHUs U IPEBPAICHNS SHEPTUH NIPU
XMMHYECKHUX PEAKIHAX

Ckopoctb peakiuu. OOpaTuMble peakIum.
XUMHUYECKOE PAaBHOBECUE

10

[TpakTrueckas padota Ne 1. «Bnusiaue
pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DJeKTpoUTHYeCKas Aucconuanus. [lonarue
0 BoJIopoHOM mokasarene (pH) pactBopa.
Peakiun nonnoro oomeHna. ['maponm3
OpFaHI/I‘-IGCKI/IX nu HeOpFaHI/I‘IeCKI/IX BCIICCTB

12

OKHUCIIUTENFHO-BOCCTAHOBUTEIILHBIC
peakmun. [ToHsTHE 00 BIIEKTpONH3E
pacIyIaBoB M paCTBOPOB COJIECH

13

KonrtponsHas pabota no pasaeny
«Teopernueckne OCHOBBI XUMUM»

14

Meraiutbl, ux nosioxenue B [lepuoauueckoi
CUCTEME XUMUYECKUX 3y1emMeHToB /I, .
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe Gpu3ndecKue CBOWCTBa
METaJUIOB




15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsH>KEHUHA METaJIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJJIOB (HATPHA, KalTui, KaJIbIIUWA, MarHUH,
QITIOMUHHIA) U UX COCTUHEHUN

17

XHWUMUYECKUE CBOMCTBA XpOMa, MEIU U UX
COETUHEHUN

18

XUMUUYecKre CBOMCTBA IIUHKA, KeJie3a U UX
COETUHEHUN

19

[TpakTuyeckas pabora Ne 2. "Pemenue
HKCHEPUMEHTAIBHBIX 33134 110 TEME
«Meramnen"

20

Hewmeranibl, ux mojgoxxeHue B
[Tepuoanueckoit cucTreMe XUMUYECKUX
anemeHToB /1. I. Meneneena u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

®u3nyYecKre CBOKMCTBA HEMETAILIOB.
ANnotponusi HeMETaJUIoB (Ha puUMepe
KHCIIOpo/ia, cephl, hocdopa u yriepoaa)

22

XHUMUYECKUE CBOMCTBA TaJIOT€HOB, CEPHI U UX
COETUHEHUN

23

XuMHUUecKue CBOMCTBa a30Ta, pochopa u ux
COCIMHEHU N

24

XHUMUYECKUE CBOMCTBA yTIIEpOa, KpEMHUS U
HUX COCOUHEHUN

25

[IpumeHeHne BaXHEUIINX HEMETAIIOB U UX
COETUHEHUN

26

O06001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O




TteMe «HemeTamny. Beruucienus mo
YPaBHEHUAM XUMHUYECKUX PEAKIIUI 1
TEPMOXUMHYECKHUE PACUETHI

[TpakTuyeckas padora Ne 3. «Perenune

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEME 1
"Hemeranmist"»

73 KontponbHas padoTa mo temam «MeTauibi» )
n «Hemeramibn

79 Heopranunueckue u opraHnyeckue KUciaoThl. 1
Heopranunueckue u oprannueckre OCHOBaHUS
AMpoTepHbIC HEOPraHUYECKHE U

30 OpraHuyecKue coequHeHus. ['enernueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB
Pone xumMun B obecrieueHIH SKOJIOTHIECKOH,

31 JHEPTEeTHYECKOHN U MUIIEBON 0€30MaCHOCTH, 1
Pa3BUTUU MEAUIIHBI
[Ipeacrasnenus: 06 0OMUX HAYIHBIX

32 MIPUHLUIIAX IIPOMBIIUICHHOIO MTOJIyYEHUS 1
Ba)KHEUIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MaTEPUAIOB 1

34 X¥UMHSA U 300POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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