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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma 1O XMMUM Ha YpPOBHE CpeAHEro o0Iliero oo0pa3oBaHUs
paspaborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHON TPOTPAMMBI CPETHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), mnpencrabieHHbix B DeaepalbHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Kounenmmu mnpenonaBaHus
yueOHOro mpeamera «XuMHs» B 0Opa3oBaTeNbHBIX Opranu3anusx Poccuiickoii
denepanyy, peanu3yIOIIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPamMMbl, U
OCHOBHBIX TOJOXKEeHUN «CTpaternn pa3BuTus BocnuTtaHuss B Poccuiickoit
denepanun Ha niepuo 10 2025 roma» (Pacnopspkenue IlpaBurtensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY NOAXOJ0B K pa3pabOTKe MpOorpaMMbl MO XUMHH, K OINPEIAEICHUIO
oO1elt ctpareruu oOy4eHUsl, BOCIIUTAHUS U Pa3BUTHS 00y4arOUUXCsl CpeICTBAMU
yueOHoro npeamera «Xumusi» aiig 10—-11 kinaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyaibHbie mosiokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COJIEpXKaHUs, PE3yJbTaTOB OOydYeHHWs H TPEeOOBAaHWUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHON  OpraHu3alii, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHOCcTH. OHO CIY)KUT 3aBEpIIAIOIIAM JTallOM pealu3aiud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPUCYIIHX
IIEJIOCTHON CHCTEME XHUMHUYECKOrOo OOpa3oBaHMs. OTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB MPUPOIbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
4eJi0BeKa, a TaKKe DJKOJOTUYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBBI0 W TPUPOTHOW cpeae. Peammsyercss xummueckoe oOpa30BaHUE
00ydJaronmxcsi Ha YpOBHE CPEIHEro O0IIero oopa3oBaHUs CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHSA», COJEpPKAHHE M TOCTPOCHHE KOTOPOro OIPENEIECHbl B
nporpaMme Mo XMMHHM C YYETOM CHEHM(PUKH HAYKHM XUMHHM, €€ 3HAYEHUS B
MO3HAHUU TPUPOJIbI U B MaTE€pUAIbHOU >KM3HU OOIIECTBA, a TakXKe C y4ETOM
o0mux T1eNeld W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUC
CUCTEMBI cpeHero obmero oopa3oBanus B Poccutickoni @enepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK WUrpaeT ocoOyr poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUU HOBOM 0a3bl MaTEpHAIbHON KYJbTYPHI.
Ona BHOCHUT CBOUW BKJIaJl B (DOPMHPOBAHUE PAIMOHAILHOTO HAYYHOTO MBINIJICHUS,
B CO3/IJaHHUE€ LEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOUIEM MHUPE KaK O €IMHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIEr0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU O00JACTIMU IPUMEHEHUSI.



TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMUs CTaja
HEOTHEMJIEMOM YacTbI0 MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIEHITHOTO
TpyJa W KU3HU KaKI0ro wieHa oOmectBa. COBpeMEHHas XMMHs Kak Hayka
co3ujarenbHas, Kak HayKa BBICOKMX TEXHOJIOTMI HallpaBjcHa Ha pEILICHUE
r100anpHBIX MPOOJEM YCTOMYMBOIO pa3BUTHsI YEIOBEYECTBA — CBIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTU U OXPAHBI 3J0POBbSL.

B cooTtBercTBHM C OOmMMH LENSMA W TNPUHIMIIAMH CPEIHETr0 OOIIEero
obOpazoBaHus cojfiepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM YPOBEHD
U3YyYEHUs1) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOIIEKYIbTYPHYIO IMOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYK UM i1 BBIPAOOTKM  MHPOBO33PEHUYECKHX
OpPMEHTUPOB, YCIEIIHOIO BKJIIOYEHHS B JKU3Hb COLMYMA, IPOJOJIKEHUS
o0pa3oBaHUs B pa3IUYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBndmIMMU  IpeaMeTa  «XUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmiass ¥ HEOpraHUYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZEpaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHWWA MO0 HEOPTAaHWYECKOW XUMUU (C BKIIOUCHHWEM 3HAHUW W3 OOIIeH XUMUM) U
opranndeckon xumuu. PopmMupoBaHNE JaHHOW CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera o0ecnedyrBaeT BO3MOYKHOCTh PAacCMOTPEHHUS BCErO0 MHOIroooOpasus
BELIECTB HA OCHOBE OOLIUX MOHITHI, 3aKOHOB U TEOPUI XUMHH.

Crtpykrypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUS» CPOpPMHpPOBaHA B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOI'O IMOJXOJa K H3Y4YEHHIO Yy4eOHOro wmartepuana u oOyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUH Ha  ONpPEEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XMMHUHM BEILECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCHYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCMHEHNN, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKUX U IJIEKTPOHHBIX
OpeICTaBICHUH O CTpoeHMu BemecTB. CBeAeHHs 00 H3y4yaeMbIX B Kypce
BELIECTBAaX JAKOTCS B Pa3BUTHM — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTHBHBIX COEOUHEHHMH. B Kypce OpraHnyecKou XUMHM IIOJIY4YalOT DPa3BUTHE
chOopMUPOBaHHBIE HA YPOBHE OCHOBHOTO O0IEro 00pa30BaHMS MEPBOHAYAIBHBIC
NPEICTaBICHUS O XUMHUYECKOM CBSI3U, KIACCU(PUKALMOHHBIX MPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, 0 XUMUUECKON PEAKIIUH.

ITon HOBBIM yrJOM 3peHuss B IHpeaMmeTe «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKHI MaTepuan u (DAKTOJIOTHUYECKHE CBEIACHHS O BEIIeCTBaX U
XMUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias v HeopraHuyeckas
XUMHSD» OOy4YaroIUMcs TPEAOCTABISIETCS BO3MOYKHOCTh OCO3HaTh 3HAYEHHE
NEPUOANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOA0JIOTMUECKUX MO3ULMM,



riy0ke TOHATh MCTOPUYECKOE H3MEHeHHe (QYHKIUI STOro 3akoHa — OT
00001aromIeit 10 0ObACHAIOMIEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BOXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOMCTBAaX U MPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX TMPOTEeKaHusi JomoiHsercss B Kypcax 10 m 11 kmaccos
AJIEMEHTAaMHU COJACpXKaHHUs, WMEIOIUMHU KYJIbTYPOJOTUYECKUN M MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBSI3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEILHOM W MPAKTHUYECKOU
NEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAHHUIO YBAXKEHMSI K MPOIECCY
TBOpYECTBA B 00JACTH TEOPUU U MPAKTUYECKHUX MPUTIOKEHUH XMMHUH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobyieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(MOPMALUIO U
OpUMEHATh €€ JUId TONOJIHEHUS 3HAHUM, pEeIIEeHUS HWHTEUIEKTYalbHbIX U
HKCIIEPUMEHTAJILHBIX UCCIEA0BATENIbCKUX 3a/1a4. B 1enom coaepkanue yueOHOro
npenMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS OpPUEHTHPOBAHO  Ha
dbopmupoBaHre y OOYYAOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJISI TTOHMMAaHUS
¢unocockux uaed, TakMX Kak: MaTepUalbHOE €IMHCTBO HEOPTraHHMYECKOro M
OpTraHUYEeCKOTO0 MHupa, OOYCJIOBJICEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTh TMPUPOJHBIX SBICHUM MYTEM SKCHEPUMEHTA U
pellieHusi MPOTUBOPEUMH MEXAYy HOBBIMU (akTaMH U  TEOPETHUYECKUMHU
IPEANOChUIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpobdiieM, a
Takke MpoOJeM cOepexeHus: YHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUIA U MaTepUasOB.

B nmuane pemenus 3anady  BOCHMTAaHUS, pPa3BUTHA U COLMAIM3ALUU
o0Oy4aromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOIXOJbl K OMNPEICICHUIO
CONlEp)KaHUsA M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBalOT  (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4e€OHBIX JEHCTBUN, HUMEIIUX 0a30BOe 3HAYEHUE MJiA
pa3IMYHBIX BHUJOB JACSATENBHOCTU: pEIICHUS NpoOsieM, TOHUCKa, aHajau3a M
00paboTku nH(popMannu, HEOOXOJUMBIX IJIs MPUOOPETEHUS ONbITA MPAKTUYECKON
U HCCJIEeNOBATEeIbCKON NEATENbHOCTH, 3aHMMAIOUIEH Ba)XHOE€ MECTO B TO3HAHHUU
XUMUH.

B mpaktuke mnpenonaBaHMs XUMUM Kak Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHEro 0011ero 00pa3oBaHusl, MPU ONPEAEIICHUN
COJIepKaTeIbHON XapaKTEpPUCTUKU IeJed HU3yYeHHs NpeaMeTa HalpaBICHUEM
NEPBOCTENEHHONW 3HAYUMOCTU TPATUIIMOHHO MNpU3HAETCs (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIACTM COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTH YeJIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOMYECKOW TOYKH 3PEHUs TAKOM MOJAXOJ K OIpEACNICHUIO Ielied H3y4YeHUs
npeaMeTa sIBISIeTCS BIIOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHHs TJAaBHBIMHM LIETSIMU W3YYECHHS MpEaMeTa
«Xumusi» Ha 6a30B0oM ypoBHe (10 —11 ki1.) SBHIAIOTCSA:

e (opMupOBaHHME CHCTEMbl XUMHUYECKUX 3HAHMM Kak  BaKHEHIIeH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MHpPA, B OCHOBE KOTOPOM
JeXKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAILHBIE 3aKOHBI U TEOPUHU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHUE M MOHHMMAHHME CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C HCTOpUEn
WX Pa3BUTHUS U CTAHOBJICHMUS;

e (GOpMUPOBAHME U PA3BUTHUE MPEJCTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHYECKHX peakuui, HEOOXOAUMBIX [UIsi TpPUOOpeTeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHU,
MMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e DPa3BUTHE YMEHUU U CTIOCOOOB AESATEILHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XHUMHUYECKOTO OSKCIEPUMEHTa, COOJIOJEHUEM  MpPaBHI
0e30macHOr0 OOpAIIeHUs C BEIIECTBAMH.

Hapsigy ¢ aTum, conepxaTesbHas XapaKTepUCTUKA LIeJiel U 3a/1ad U3y4eHUs
npeaMeTa B IporpamMme 1o XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero ooimiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUU B OOJbIICH CTENeHH OTHAETCs  MPEAroYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEpKaHUs OOy4YeHHUs, OpPUEHTHUPOBAHHOM Ha
MOJATOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHOM OpraHu3alliy, BIAJCIOIErO He
HA0OpOM 3HaHWW, a (YHKIMOHAIHHOW TIPaMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHWUN W MPUMEHEHUS WX B PEaIbHOU KU3HU
JUTS PEIICHUs] MPAKTHUECKUX 3aad.

B cB3u ¢ 3TUM npu U3yyeHUH TMpeaMera «XUMHUS» JOMUHUPYIOIEe
3Ha4Y€HHE MPUOOPETAIOT TAKKE LIENIU U 33]1a4M, KaK:

amanranusi 00yJaromMxcs K YCJIOBUSAM TWHAMUYHO Pa3BHBAIOIIETOCS MHUDA,
dbopMUpOBaHHE  WHTEIJICKTYyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPaAMOTHBIX
pelIeHnil B KOHKPETHBIX dKU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre y OOYYalONMUXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETEHIINI), UMEIOUIMX YHUBEPCAIbHOE 3HAYCHUE IS Pa3IUYHbIX BUIOB
NEeATEIbHOCTH: pElIeHHs] MpobJieM, MOoUcKa, aHajau3a U 00padoTKu MHGOpMaIH,
HEOOXOAUMBIX [JIs MPUOOPETEHUsl OIbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B T[IO3HAHMM XHWMHHM, a TaKXke i1 OUEHKHM C TMO3ULHUN
HKOJIOTUYECKON OE€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IPOLIECCOB HA OPraHU3M YE€JIOBEKA U IPUPOIAHYIO CPENY;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPYECKUX
CHocoOHOCTEHN 00yUaIOUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH, UCIIOJIb30BATh
COBpEeMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU JIJIsl TIOMCKA U aHaiu3a yuyeOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITMH XUMUIECKOTO COIePIKAHNUS;

(dbopMupOBaHKE U PA3BUTHE Y 00YUAIOIINXCS ACCOUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIpPaBIEHHOCTH XUMUH, €€ BAXKHOM POJM B PEUICHUM TJI00ANbHBIX MpoOsieM
paIMOHAIBHOTO MPUPOJONOIB30BaHNUS, TIOTIOTHEHNS SHEPTETUIECKIX PECYPCOB U
COXpaHEHHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUS K TPHPOJEC M CBOEMY 3JI0OPOBBIO, a TAaKKe MPHOOPETEHHUsS OIbITa
WCTIOJIB30BAaHUSl TIOJNYYCHHBIX 3HAHWUU Ui MPHHATUS TPAMOTHBIX DEUICHHH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUYECKUMU SIBIICHHSIMH.

B yueOnom mnane cpeaHero oOmiero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOTr0 ypOBHS BXOIHT B COCTaB MpeAMETHOH oOnactu «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD».

OO1ee YrcIo 4acoB, OTBEIEHHBIX JJI1 U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpemHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 ximacce — 34 gaca (1
yac B HeJzento), B 11 kimacce — 34 yaca (1 gac B Hefieno).



COJEPKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHNY€ECKON XUMUM

[Ipenmer oprannueckoi XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTepUaTOB. Te€opus CTPOEHHUS OPraHUYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTOJI0)KeHUS. CTpyKTYpHBIE (HOPMYJIIBI
OpraHMYecKrUX BemecTB. [ omonorus, wuszoMepus. XuMHUUYECKas CBS3b B
OPraHUYECKUX COEAMHEHUSIX — OJIMHAPHBIC U KPaTHBIE CBA3H.

[IpencraBnenne o kimaccupUKAIMM OPTaHUYECKUX BemecTB. HomeHkmaTypa
OpraHWYECKUX COEJMHEHHHM (cucTeMaThueckas) M TpUBHAJIbHbIE Ha3BaHUSA
BAKHEHMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJbl M3Yy4YEHUS BEIIECTB WU MX MPEBPALLCHUI:
O3HAKOMJIEHHWE ¢ oO0pas3llaMu OpPraHMYeCKUX BEIIECTB W MarepuajaMyd Ha WX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OPTaHWYECKUX BEIIECTB, HAOIOICHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUW psaa. MeraH u 3TaH —
MPOCTEUINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMUYECKHE CBOWCTBA
(peakiuu 3aMelleHus] W TOpPEHUs), HAXOXKJEHHWE B MPUPOJE, IOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTUUECKUN psifi. DTUIICH U TPOMUIEH —
MPOCTEUINNE TPEICTABUTENIN AIKEHOB: (U3MYECKUE W XUMUYECKHE CBONCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAlUM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOTYYEHUE U TPUMEHEHHE.

Ankaguensl: OyrtamueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBa (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psijl. ALIETUIICH
— TMPOCTEHIINIA TpPEeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHUE, (U3MYECKUEe WU
XUMHUYECKUE CBOWCTBA (PEaKIMu THIPUPOBAHMUSI, TaJOTCHUPOBAHUS, THIPATALINH,
TOPEHMUS ), MOJIyYeHUE U IPUMEHEHUE.

Apensl. ber3on: cocrtaB, cTpoeHue, (pU3NUECKHE W XMMUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U NpUMEHEHHE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMuUdeckue  ceolucmea  (peaxkyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NOdyYenue u npumenenue. TOKCUUHOCTD



apeHoB. ['eHeTHueckas CBsI3b MEXIY YIJIEBOAOPOJAMH, MNPUHAAICKAILIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W IONMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrocoObl nepepabOTKu HEPTH:
NEPETOHKA, KPEKUHT (TePMUYECKUM, KaTaIUTUYECKHil), mnuposu3. IIpoaykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

DKCHEepUMEHTANIbHbBIE METOJbl W3Y4YEHHUsS BEIIEeCTB W HUX MPEBpaIleHU:
O3HAKOMJIEHME C O00pa3laMy IUIaCTMAcC, KaydyyKOB U PE3HUHbI, KOJUIEKUIUHU
«Hepts» u  «Yromp», MOAENIMPOBAHUME  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEJICHNE MPAKTUUYECKONW PAOOTHI: MOTYYSHHE STUJICHA

Y U3yYEHHE €TO CBOWCTB.

Pacuétnrlie 3agaun.

BbluniciieHuss 1mo ypaBHEHMIO XUMHUYECKOM peakuuu (Maccbl, oO0bEMa,
KOJINYECTBA MCXOAHOTO BELIECTBA WM NMPOAYKTa PEAKLIHH IO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WIIA MPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue oprann4eckue coeJMHeHUs

IIpenenbHbIE OAHOATOMHBIE CHOUPTHL.. MeETaHON MW 3TAaHON: CTPOECHUE,
(¢u3znyeckue M XHUMHUYECKHE CBOMCTBA (pPEakUUM C aKTUBHBIMU METaJUIaMH,
raJIor€HOBOJOPOJAaMH, TOpPEHHUE), NpUMEHEHuEe. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBME METaHOJIa M ATAaHOJIA HA OPTaHNU3M YEIO0BEKA.

MHOroaroMHele  CHHUPTBL. ODTHUIICHIVIMKOJIb M  IJIMLEPUH: CTPOCHMUE,
¢usznyeckne W XMMHMYECKHE CBOICTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHasl PEaKlMs Ha MHOTOaTOMHbIE cnupThl). [leficTBue Ha
OpraHus3M yesnoBeka. [[pumenenne ramuepruHa U STHIICHIJTUKOJIS.

deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE U XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue gpenona.

Anpperunpl U kemouwvl. DopMampaerui, aneTAIbICTHA:  CTPOCHHUE,
dusznyecKkne U XUMUYECKHE CBOMCTBA (peaklMU OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyYCHHE U IPUMEHEHNE.

OmHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHasl KHCIJIOTBI: CTpOE€HHE, (PU3MUEeCKHe U XMMHUYECKHUE CBOMCTBa (CBOICTBa,
oO1ye s Kiacca KMCIOT, peakuus 3TepuuKannn), MoiIydyeHue U MpUMEHEHNUE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENIM BBICHIMX KapOOHOBBIX
KHACTOT. Mblj1a KaK COJM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE ACHCTBUE.

CrnoxHble 3(pUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cinoxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.



YrneBompl:  cocTaB, KjaccuUKaiuUs ~ yriaeBoAoB  (MOHO-, JH- U
nosmcaxapuabl). [roko3a — mpocTelmmii MOHOCaxapui: 0OCOOEHHOCTU CTPOCHUS
MOJIEKYNbl, (U3NYECKHEe W XUMHYECKHE CBOWCTBAa (B3aUMOAEHMCTBHE C
ruapokcugom Meau(Il), oxkucienne ammuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJEHUE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. DotocunTe3. pyKTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmana u
nesuiono3bl.  du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJu3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YE€HUs BEIIECTB WU MX MPEBPALLCHUI:
IIPOBEJICHHE, HAOJIIOJCHUE W ONKMCAHUE JIEMOHCTPALMOHHBIX ONBITOB: T'OPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJHOATOMHBIX CIUPTOB (OKHUCIEHUE 3TaHOJIA
okcugom Mmenu(Il)), MHOroaToMHbIX CHUPTOB (B3aUMOJEHCTBUE TJIMIEPUHA C
ruapokcuom menu(Il)), anpaernnoB (OKUCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmeau(ll), B3ammopeilcTBHe Kpaxmanaa C HOIOM),
IPOBEJCHUE MPAKTUUECKOM pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaun.

Bbluuciaenuss mo ypaBHEHMIO XMMHUYECKOM peakuuud (Macchl, 00bEMa,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WM MPOAYKTA PEAKLIHUH IO W3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MIIA MPOAYKTOB PEAKIIUH).

A3oTcoeprkalue OpraHu4ecKue COeTMHEHMS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coequHeHus. Ousnueckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe IuiuHa). buomornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuap!.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coequHeHus. [lepBuuHasd,
BTOpUYHAsT U TpEeTUYHAs CTPYKTypa OeIKkoB. XUMHUYECKHE CBOICTBa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK HA OCJIKU.

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BEIIECTB WU MX MPEBPALLCHUI:
HaOJII0/ICHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: J€HATYypalus OENKOB IpU
HarpeBaHuy, IIBETHHIE PEAKIIUU OEIIKOB.

BbicokoMoJIeKY/ISIPHBIE COeIMHEHUSI

OCHOBHBIE TOHSTUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEOUHEHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJEKYJSIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN —
NOJIMMEPU3ALHS U MOJUKOHAEHCALUS.

OKCINEpUMEHTAIbHBIE METOJBl M3Yy4YEHUs BEIIECTB WU MX MPEBPAILCHUI:
O3HAaKOMJIEHHE ¢ 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanyst MeXXnpeIMETHBIX CBA3€H IPU N3YUYEHUM OPTaHUYECKOW XMMHUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONb30BaHWE KaK OOIIMUX €CTeCTBEHHO-
HAy4YHBIX TOHATHM, TaK W MOHSATUH, SBISIOIIMUXCS CUCTEMHBIMHU ISl OTIAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO11ue ecTecCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHUE, HAYYHBIA ()aKT, TUIOTE3A,
3aKOH, TEOpHs, aHaNU3, CUHTE3, KiIacCU(HUKAIMs, MEPUOIUIHOCTh, HAOIIOEHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJICIMPOBAHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHoOE€ COCTOSIHHUE
BELIECTBA, (PU3NMUECKHUE BETUUUHBI U €AUHULIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3MeE,
¢doTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPBHI,
bepMeHTHI).

I'eorpagusi: MuUHEpabl, TOPHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOILIUBO,
pecypchl.

TexHoJorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PpAalMOHAIBHOIO MUTAHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKUE MPENapaThl, MaTepUaibl U3
VICKYCCTBEHHBIX U1 CUHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKH d37eMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00oJi0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. IIEKTPOHHAS] KOHPUTYpALIUs aTOMOB.

[lepnognueckuii 3akoH U [lepuognueckas cucremMa XMMHUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKOoHA U [lepnoanueckor CUCTEMBI
xuMuueckux aneMeHToB JI. 1. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUSI CBONCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CJOXHBIX BEIIECTB MO TPYNNaM M MEPHOJaM.
3HaYeHUE MEPUOJUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BeiiecTBa. XUMHUYECKas CBsI3b. Buabl XUMUYECKOW CBSI3U
(KOBaJICHTHAsi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTaJUImdeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuenTopHsiil). Bomopoanas cBa3b. BaneHTHOCTb. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemecrBa MOJEKYISIpPHOTO M HEMOJEKYJISIPHOIO  CTPOECHMS.  3aKOH
NOCTOSIHCTBA COCTaBa BEILECTBA. THUIBI KPUCTALIMNYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonaTne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 1011 BELIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COEIMHEHU. Homenknarypa
HEOPraHUYECKNX BEIIECTB. [eHeTMyeckas CBSI3b HEOPraHWYECKHUX BEIIECTB,
MPUHAJIEKAIUX K Pa3JIMYHbBIM KJIaccaMm.

Xumuueckass peakuus. Kiaccupukamuss XUMHUYECKMX — peakiuid B
HEOPTaHUYECKOW M OPraHUYECKON XWMHUHU. 3aKOH COXPAHEHHMS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU MPU XUMHUUECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (QaxTopoB. OOpaTUMBbIC
peakuuu. XuMHuueckoe paBHOBecHe. DakTOpbl, BIUAIONIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [Hlarense.

Dnextposmtryeckas aucconuanus. CunbHbIC U citadbie dyekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUU.

OKCNEpUMEHTAIbHBIE METOJBl HM3Yy4YEHUS BELIECTB WU MX MPEBPALLCHUI:
neMoHcTpanus Tabnun «llepuoanueckas cucrema XUMUYECKUX 3yeMeHToB Jl. 1.
MeHneneeBa», W3ydeHHE MOJENEH KPUCTAUIMUECKHX PEMIETOK, HAOIOICHUE |
ONMCaHUE JEMOHCTPALMOHHBIX U Ja0OPATOPHBIX OIMBITOB (Pa3i0KEHUE NEPOKCHUIA
BOJIOPOJIa B MPUCYTCTBUU KaTalM3aTOPa, OMPEIEICHUE CPEAbl PACTBOPOB BEUIECTB
C TMOMOIIBI0 YHUBEPCAJIBHOTO MHJMUKATOpPA, PEAKIUU HOHHOIO OOMeHa),
IIPOBEJICHUE MIPAKTUYECKON paboThl «BnusHue paznuuHbix (HakTOpOB Ha CKOPOCTh
XUMHUYECKON PEAKIUI.

Pacuérnbie 3anaun.

Pacuétel 1O ypaBHEHMSAM XMMHYECKHX pEaKUHUi, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOJIB30BAHUEM IIOHATHS «MaccoBas
JIOJIs1 BEILIECTBAY.

Heoprannyeckasi xumms

Hemeramer.  Ilonmoxenne HemertawioB B llepuoamueckont  cucreme
xumudeckux snemeHToB JI. Y. MenneneeBa u 0COOCHHOCTH CTPOEHUSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pocdopa u yrieponaa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAJUIOB (raJOreHOB, CEPbI, a30Ta,
docdhopa, yrimepoga U KpeMHHSI) U MX  COEAUMHEHMM  (OKCHJIOB,
KHCIIOPOJICOJIEPKAIIUX KUCIIOT, BOJIOPOIHBIX COCTMHEHUH ).

[IprumMeHeHne BaXXKHEHUIINX HEMETAJUIOB U UX COCUHEHU M.



Mertamnel. [lonoxxenne meramnoB B Ilepuoandeckon cUCTEME XHMHYECKHX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000J0UYEK
aToMoB MeTajuioB. O0mme Qusnyueckne cBoricTBa MeTauioB. CIUiaBel METaJUIOB.
DJIEKTPOXUMUYECKUH Pl HAPSYKEHUH METaJIOB.

XUMUYECKHE CBOWMCTBA BaXKHEWIMX METAUIOB (HATPHM, Kalaui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, MEJIb) U UX COCAUHEHUHN.

OOmue cnocoObl mofyuyeHus: MeTaioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyYE€HHS BEIIECTB M HUX IPEBPAIICHUMN:
W3YUYEHHUE KOJUICKIMU «MeTalibl M CIUIaBbl», OOpa3llOB HEMETAIOB, pelIeHHe
OKCIIEPUMEHTANBHBIX 3aj7a4, HaONIOIEHNe W ONHCAHHWE JAEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCHIA ATIOMHUHUS C PACTBOPAMH
KHCJIOT U IIEJI0UeH, KAYECTBEHHBIC PEAKIIMH Ha KATHOHBI METaJUIOB).

Pacuérturlie 3amaqn.

Pacuéter macchl BemecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi O0BEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CIH OHO
13 BEILIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B oOecnieueHHH 3KOJIOTHUECKOW, SHEPTeTUYECKOW M THINEBOU
0€30MacHOCTH, pa3BUTUM MeAuUMHBL. [lOHSATHME O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XMMUUYECKUX PEAKIIHIM.

[IpencraBienuss 00 OOHMMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO
MOJy4YE€HHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BENIECTB M MATEPUAIOB: BAKHEWIINE CTPOUTEIIbHBIC
MaTepuajbl, KOHCTPYKIHOHHBIE MaTEpualibl, KpPACKH, CTEKJIO, KEepamuKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATEepUAJIbl, OPTAHUYECKUE U MUHEPAIIbHBIC
ynoOpeHus.

XuUMHST U 3J0pOBBE YEJIOBEKA: MPABWIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBmwia 0€30MaCHOTO HUCIOIh30BAHUS MPEMapaToB OBITOBOW XUMHUU
B IOBCEHEBHOM KW3HH.

MexnpeaMeTHbIE CBS3U.

Peanuzanuss  MeXnpeAMETHBIX  CBA3€W TMNpU  HU3YyYCHUM  OOmed u
HEOpPraHU4ecKoM XxuMuM B 11 Kilacce oCylIECTBIISIETCSI Yepe3 UCIOIb30BaHUE KaK
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHATHHA, SIBIISIOIIUXCS
CUCTEMHBIMU JJIS1 OTACIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE TMOHSTHS: HAay4YHBIM (pakT, TMmoTes3a, 3aKoH,
TEOpHs, aHalu3, CHUHTEe3, Kiaccuukaius, TMepUOJUIHOCTh, HAOJIOCHHE,
AKCIIEPUMEHT, MOJICIINPOBAHNE, U3MEPEHNUE, SBJICHHUE.



du3znka: MaTepusi, SHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, paJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3UUYECKHE BEITUYHHBI U CIMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, oOpraHu3M, OJKOcUCTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILECTB B OPraHU3MeE.

['eorpadusi: MuHEpabI, TOPHBIE TOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonorus: XuMu4yeckass MPOMBIIIIEHHOCTh, METAJUIYPIusi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3MCTBEHHOE MPOU3BOJCTBO, IHIIEBAs
MPOMBIIIUICHHOCTh,  (papMareBTUYECKass  MPOMBINIUIEHHOCTh,  MPOU3BOIACTBO
KOCMETHYECKHX IpPenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJarIMMHUCI TPOTpaMM CcpeaHero oOmiero o0pa3oBaHus (JTUYHOCTHBIM,
METanpeAMETHbIM W TpeAMETHbIM). HaydHo-meToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3YyJIbTaTOB OCBOCHMS IMPOrpaMM CPEIHEro OOIEero
o0pa30BaHUs SBJISETCA CUCTEMHO-ACSITEIbHOCTHBIHN MOAXOI.

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOAXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHUs BBIICICHBI CIICTYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCUUCKONW TPAKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIIPEIETICHUIO;

HaJIM4KMe MOTUBALIMU K O0YyUEHHUIO;

L[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTA HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaaAULIMi 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCSl PYKOBOJACTBOBATHCS B CBOEHU
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1I€JIOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHuUs;

HaJM4YKEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
IIEIM ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeamMeTa «XUMHUsS» JIOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBLHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMH POCCHICKOTO Tpa)KAaHCKOro OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH W TPaBWIAMH  TOBEIEHUS, CIHOCOOCTBYIOIIUMH  TIpOIEccaM
CaMOTIO3HAHUS, CaMOPAa3BUTHsI W HPABCTBEHHOTO CTAHOBJIEHUS JIMIHOCTU
00yJaroImuxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMera «XUMHUS» OTpPaXKaroT
c(hOpMUPOBAHHOCTh OTBITA I[TO3HABATEIILHOW W TPAKTUYECKON JAESITEIBHOCTH
00ydJaronmxcs 1Mo peajm3auu IPUHITHIX B OOMIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TPaB U 00s13aHHOCTEH,
YBAXEHUS K 3aKOHY W MTPABOMOPSJIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXKIMIHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBbHOCTH TpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/]a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTM TOHMMAaThb W NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTuX MPU aHAJIU3€ Pa3IUYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTTUTAHUS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBEHHOU XUMUMU;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUTNTEIIbHBIX ~ HAONMIOJIEHNN, KPOTOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MMPAKTUKOB,;

UHTEpeca M TMO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUHU U TOCIEIYIOUIEM
aHanu3e UHQOpPMALMU O MEPETOBBIX JTOCTHXKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OILIEHUBATH CUTYAIIMH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE M TMOCTYIKHM CBOMX TOBApHUIIEH C
NO3UIMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 310poBOro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3UUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOMo/iIeHUsT TMpaBuil 0€30MacHOro OOpallleHHus C BEIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JAEATEIBHOCTH;

MOHUMAHUS [IEHHOCTH TPAaBWJI HWHAMBUAYAJHbHOTO U  KOJUIEKTHBHOTO
0€30IacHOT0 MOBEACHUS B CUTYAIUIX, YTPOKAIOUIUX 3IOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHUS MOCJIEICTBUNA U HEMPUSATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1 );

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIEIOBATEILCKON
NEATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPUYECKOW U  JpPYrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIMAJIbHOM HAIMPaBJIEHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);



UHTEepeca K MPAKTHUECKOMY M3YYEHHIO MPOdEecCuil pa3TuyHOro poja, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUM 110 XUMUHU;

YBOXKEHHUS K TPYAY, JHOIAM TPyAa U Pe3yibTaTaM TPYAOBOU AEITENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYAJIbHON TpPaeKTOpUU
oOpa3oBaHus, Oyaylied npodeccuu M peanu3alMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUHU, UHTEPECOB U
noTpebHOCTeH 0011IeCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTMYECKU 1I€JIECOO00PA3HOr0 OTHOLIEHUS K MPHUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJI00ATBPHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM, BIMSIHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE IMTPUPOJTHON U COLUUAIBHOU CPEIIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJB30BaHUS JIOCTHIKEHUM XUMUHU Ui
peuIeHUs BOIPOCOB PALIMOHAIILHOTO IIPUPOONIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUU, MPUHOCSIIIMX BpEl OKPYXKAKOLIEH
IPUPOJTHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUNA U MPEIOTBPAILATD HX;

HaJIM4YMsl Pa3BUTOIO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUHYECKON KYJIBTYpHI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HaIPABJICHHOCTH, yMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
NPaKTHKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xeMohoouu;

7) IEeHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKU;

NOHMMaHUA CHeUM(UKH XUMUM KaKk HayKd, OCO3HaHus e€ poid B
(OpMUPOBAHNN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IpeICTaBICHUs 00 OKPYXAlOIIeM MUpPE Kak O €IUHCTBE IPHUPOJIbI U YEIOBEKA, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHud MpoOJeM COXpaHEHHUs
IIPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHHM [ COBPEMEHHOM
LIMBHJIM3ALMU: B €€ T'yMaHUCTUYECKOM HAIIPABICHHOCTM M BaXXHOM pOJIU B
CO3/1aHUM HOBOM 0a3bl MaTepUaIbHON KYJIBTYpbI, PEILICHUHU I100AIbHBIX IPOOJIEM
YCTOMYMBOI'O Pa3BUTHUSA YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUUECKOM, MUILEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECNEYEHUH YCIOBUMN
YCIEIIHOTO TPpyJa M OSKOJOTHYECKHM KOMMOPTHOM JKM3HM KaXXJIOTro 4YJeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAHUsA CYIIHOCTH METOOB
MO3HAHMS, UCIIONb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJlydyaeMble 3HAHUA Ui aHAIU3a U OOBSCHEHUS SIBJICHUN OKpY)KAIOIIEro MUpa U
MPOUCXOISAIINX B HEM U3MEHEHUN, YMEHHUS JIeJIaTh 0OOCHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE Hay4dHbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LEeJbl0 MOJYy4YEeHHUS
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCHOJIb30BaTh XMMUYECKHE 3HAHUS IS
pelieHust npo6yieM B peabHbIX )KU3HEHHBIX CUTYaIIUAX;

UHTepeca K MO3HAHUIO U UCCIIEI0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUH 1O XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSIM TPyJAa B pa3inyHbIX cdepax mpodhecCHnoHaTIbHOMN
JESITENBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YPOBHE CpeHETo 00IIero 00pa3oBaHMs BKIIOUYAIOT:

3HaYMMble I8 (OpPMHPOBAHUS  MHUPOBO33PCHUS  OOYYArOIIUXCS
MEKTUCIMIUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPaXKAIOIIHE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHCHU(PUKY METOIOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, DHEPIHs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbI (DaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIICIOBaHUE, HAOIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJIbHbIC yueOHbIC NEHCTBHs (ITO3HABATEIbHBIC, KOMMYHHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrnevnBaromnme dbopmupoBanue (GyHKIIMOHATBHOU
TPaMOTHOCTHU M COI[MAIBHON KOMIETEHLUN 00y4Yaroluxcs;
CIIOCOOHOCTh oOyJaromuxcs MCIIOJIb30BATh OCBOCHHBIE

MEXIUCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHbIC y4eOHBIC
JIEUCTBYS B IO3HABATEIILHON U COLMAIIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
EUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMo3HaBaTeJIbHbIMH
JNeHCTBUSIMM:

1) 6a30Bble JJOru4YecKue aecTBHSI:

CaMOCTOSITENIbHO  (OPMYJIMPOBaTh W AKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATB;

ONpENEATh LN JACSTEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIB30BaTh MPU OCBOCHWUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATHM M YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHUH;

BBEIOMpPATh OCHOBAHUS W KPUTEPHH I KJIACCH(PUKANMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTAaHABJIMBATh IPUYMHHO-CJIECACTBEHHBIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKACHUS (MHAYKTUBHbIC, JACAYKTUBHbBIEC, IIO
aHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IIPUMEHSTh B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUNA CUMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJICIILHBIC TIPEICTABICHUS — XUMUIECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakiuy — MpU PElICHWH Y4eOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKUX 3aJ1ad,
MIPUMEHSTh Ha3BaHHbIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISIBIICHUS XapAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHUM.

2) 0a30BbI€e HCCJIeI0BaTEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuuii;

dbopMyaMpoBaTh LU U 3a/1a4d UCCIIEA0BAHMS, UCIIOJIb30BaTh MOCTABIICHHbIE
U CaMOCTOSATEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE MPABMIHHOCTH
BBICKAa3bIBAEMbBIX CYXICHHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO IUIAHUPOBAHUA W  IPOBEICHUS
YUYEHMUYECKUX IKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
mpoiiecca, CaMOCTOSITENIPHO IPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpPOBATH
00001IeHNS ¥ BBIBOIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNS,
COCTaBJISITh 0OOCHOBAaHHBIM OTYET O MPOJIEITAHHOM padboTe;

npuoOpeTaTh OMbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHOM
NESATETLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJOB PEIICHUs MPAKTUYECKUX 3ajlady, MPUMEHEHUIO pPa3IUYHBIX
METOJI0B MTO3HAHUSL.

3) padora ¢ nnopmanuei:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHMKAX HH(OpManuu (Hay4HO-
MOMYJIsipHAsT JIUTEpaTypa XUMUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypcbl HTEpHETA), aHAMU3UpOBaTh WH(POPMAIIMIO PA3THYHBIX BUAOB U (HOpM
IIPEACTaBIICHHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh 17}
HEMPOTUBOPEUYUBOCTD;



GbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3NUYHbIE METOJbI IIPU MOUCKE U
orbope wHbOpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPEEIEHHOTO TUIIA,

npuoOpeTaTh ONBIT HCIOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOIMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (HOpPMY  MPEACTaBICHUS
uHpopMaIuu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIB30BaTh HAyyHBIM $A3BIK B KayecTBE CpeAcTBa Hpu paboTe ¢
XMMHMUYECKON HMHpOpMaLMeil: NpPUMEHATh MEXNpeAMETHbIE (pusuueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpeBUATypbl, HOMEHKIATYDY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OgJ1ajeHHe YHHBEPCAJbHBIMA KOMMYHUKATUBHBIMH JAeHCTBUSIMM:

3aJ1aBaTh BONPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMbI B XOJ€ Juajora u/uiu
JIUCKYCCUM,  BBICKAa3bIBaTh  HJE€H, (OPMYyIHPOBATh CBOU  MPEAJIOKEHHUS
OTHOCHTEJIbHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

BBICTYNIaTh C MPE3CHTAllMell PEe3yJlbTAaTOB IMO3HABATEIbHOU 1E€ATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMMU NPU BBIOJIHEHUN
XMMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKONH pabOThl M0 HCCIIEI0BAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peajn3alui Y4eOHOTro MpoeKkTa U (OpMyIHpPOBaTh BHIBOIBI
o pe3yjbTaTaM NPOBEAEHHBIX HCCIECIOBAHMM MYTEM COTJIACOBAHMS MO3UIMI B
X0J1e 00CYXXJICHUSI 1 0OMEHa MHEHUSIMH.

OsgJlaieHHe YHHBEPCAJbLHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO IO3HABATEIbHYIO
JeSITENIbHOCTD, Ompezensas e€ IeNd W 3aJaud, KOHTPOJIMPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpejaraeMblii aJropuT™M ACUCTBHA mpu
BBIMIOJJTHEHMM Y4E€OHBIX M HCCIEJOBATENbCKUX 3ajady, BblOMpaTh Hauboiee
3(p(EeKTUBHBIA CHOCOO MX pelIeHHs C Y4YETOM IIOJY4YEHHMs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHaln3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XuUMUSD»
OTpaXkKaIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABIECHUH O XUMHUYECKOHM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpa, POJM XHUMHUU B TIO3HAHUU SIBJICHUU



opuponbl, B (HOPMHpPOBAHMHM MBIIUIEHUA H  KYJbTYpbl JHMYHOCTH, €€
(GYHKIIMOHATBLHOW IPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIIeHUs MPAKTUYECKUX 3a7a4
U 9KOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOU
cpene;

BJIAQJICHHE  CHCTEMON  XMMHYECKMX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TOHATHA (XUMHYECKH D3JIEMEHT, aToM, D3JEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBs3b, CTPYKTypHas (opMyisa (pa3BépHyTas U COKpalll€HHas), MOJIb, MOJISIpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKelleT, (yHKLIHMOHANbHAs TIpyMNIa,
paauKa, U30Mepusi, U30Mepbl, TOMOJIOTMYECKUNA psill, TOMOJIOTH, YIJI€BOJOPO/IbI,
KHACJIOPOX M a30TCOAEpIKALIME COCIUHEHUS, MOHOMEp, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI $3bIK XHMHHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeKalie B OCHOBE IMOHUMAaHHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX
ABJICHUH, (AKTOJOTUYECKUE CBEACHHS O CBOMCTBAaX, COCTaBe, MOIYYCHUH H
0€30MacHOM HCIOJIb30BAHUN BAXKHEWIINX OPraHUYECKUX BELIECTB B OBITY U
IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHUM BBISBIATh XapaKTEpHblE NPU3HAKU TOHATH,
yCTaHaBIMBAaTh MX B3aMMOCBS3b, HUCIOJB30BATh COOTBETCTBYIOIINE MOHATUS IPU
ONMCAaHUM COCTaBa, CTPOCHMS U MPEBPALIEHUN OPraHUYECKUX COEUHEHNI;

c(OpPMUPOBAHHOCTh YMEHMM HCIOJB30BaTh XUMUYECKYI0 CHMBOJMKY MAJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIlEHHON)
(GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUHM XMMHUYECKUX pEaKLui,
U3rOTAaBIMBATh MOJEIN MOJIEKYJl OPraHMYECKHX BEIIECTB AJI WJUTIOCTPAILMH HX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUH YCTAHABIIMBATH IMPUHAIJIEKHOCTh H3YYEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOCHUI0 K ONPEIEIIEHHOMY
KJaccy/Tpynne CcoeJuHEeHUH (YIJIeBOIOpPOMAbI, KHUCIOPOJI U a30TCOoAep Kallue
COEIMHEHUS, BBICOKOMOJICKYJSIDHbIE COCJUHEHMsI), JaBaThb WM Ha3BaHUS IIO
cucteMatnyeckoi HoMmeHkiatrype (IUPAC), a takke NpUBOAWTH TpHUBHAJIbHBIE
Ha3BaHUS OTAEJBHBIX OPraHMYECKHUX BELIECTB (ITWJIEH, IPOIWJIEH, AalleTUIIEH,
ATWJIEHIJIMKOJb, TJIMUEPHUH, (eHOJ, GopMalbIerull, aueraibAerujl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAs KHCIIOTA, CTEAPUHOBAs KUCJO0TA, IJIF0K03a,
bpykTO3a, KpaxMai, LeJUTI0I03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OIPENEsATh BHJbI XUMHUYECKOH CBSI3M B
OpPraHMYECKUX COCAMHEHUSX (OJUHAPHBIE U KPaTHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITh TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemectB A. M. bByTnepoBa /i 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHHMS; 3aKOH COXPAaHEHUSI MacChl BEIIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHMI  XapaKkTepu3OBaThb  COCTaB, CTPOEHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENCH pa3InyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMWICH, alleTHJICH,
oyraguen-1,3, merunOyramueH-1,3, OeH307, METaHON, ATAHOJ, STUJICHTJIUKOJID,
IJIMLEPUH, (EHOJI, alleTalbJIeTu, MypaBbUHAsA U YKCYCHAasl KHUCJOTHI, TJIIOKO3a,
Kpaxmal, IeJUII0JI03a, aMUHOYKCYCHAsl KMCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEX]y HUMU YPaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIuh ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(dThb, NPUPOIHBIA Ta3, Yrojb), CHOCOOBI HX NepepaboOTKu U
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB MEepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHH TMPOBOJIUTH BBIUUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMUYECTBA MCXOMAHOTO BEIIECTBA WJIM MPOMYKTA
peakuu 1O W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILECTB WJIU MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHWI BJIAaJE€Th CUCTEMOM 3HAHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YeMbIX B XUMHH MPU U3yYCHUH BEIIECTB U
XUMUYECKUX SIBJICHUN (HAOIOICHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIUPOBAHUE),
UCIIOJIb30BAaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTUS PEIICHUNA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MPaBUJIA MOJIb30BAHUS XUMUYECKON
nocyZol M J1abopaTopHBIM OOOpYyIOBaHMEM, a TaKXKe TMpaBuia OOpalleHHs ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKLUHUSMH MO BBIIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIbITOB;

c(hOPpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W BBITOITHATH XUMHUYECKUN
DKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHMYECKUX BEIIECTB IMPU HArPEeBaHUU, TIOJTyUYCHUE
STHWJICHA W W3YyYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUU OPTaHUYECKHX
BEILECTB, JCHATypalusi OCJIKOB MpU HArpeBaHHMM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH C
BEIIECTBAMH H JTAOOPATOPHBIM O0OPYIOBAaHUEM, WPEICTABIATH PE3YIbTAThI
XUMUYECKOTO S3KCIEprMeHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XHMMHUYECKYIO
uH(pOpMAIMIO, TMOJIy4YaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpelCcTBa MacCOBOMU
uHdopmaruu, aTepHer u qpyrux);



chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWa  AKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIEJISAX
COXPAaHEHHUSI CBOETO 3J0POBbS M OKPYXKAIOLIEHW INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBHUS Ha >KMBBIE OPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKHUX
BEIECTB, MOoHUMas cMbica mnokaszatenst [1JIK, mosicHaTs Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpPAlIEHUsT HUX BPEIHOTO BO3JEHUCTBUS HA OpPraHU3M
YEJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHMS BEIIECTB U
XUMUYECKUX SBJICHUI;

JUISL CIEMBIX W CHA0OBUISIIUX OOYYaIOIIUXCSA: YMEHHE WCIOIh30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3amucu XMMHYECKUX

bopmyL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmass U HeopraHuveckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHUNA: O XUMHYECKOM  COCTaBJISIONMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpa, POJM XHMHUU B IIO3HAHUU SIBJICHUU
npupoAbl, B  (QOPMUPOBAHUU MBIUUICHHS W KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATIBHOM rPaMOTHOCTH, HEOOXOAUMOM ISl pEIlICHUs MPAKTUYECKUX 3a/1a4
U 9KOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraloIIne MOHATUS (XUMUYECKUNA 3JEMEHT, aToM, M30ToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKyJa, MOJIb, MOJIAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCJICHHS, XUMUYECKAsI CBS3b
(KOBaJIeHTHAas1, MOHHAsI, METAJIIMYECKAsl, BOJOPOAHAS ), KPUCTAIUIMYECKAsl pELIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJIUTBI,  HEDJIEKTPOJIUTHI,
ANEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKOM peakUuHd, XUMHUYECKOE PABHOBECHE); TEOPHUM M 3aKOHBI (TEOpHs
ANEKTPOJIMTUYECKON aucconManuu, nepuoanyeckur 3akoH [[. M. Menneneesa,
3aKOH COXPAHEHHsI MacChl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALLEHUS YHEPTHUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XHWMHH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INMOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SBJICHHM, (DAaKTOJIOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJTYYCHUH M O€30MMaCHOM HCIOJIb30BAHUN BaXKHEUIINX HEOPTaHUYECKUX
BEILECTB B OBITY U PAKTUYECKOM IESITEIbHOCTH YEJIOBEKa;



c(OpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTepHbIE NPU3HAKU TOHSATH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHIATHUS MpPHU
ONMCaHUU HEOPTaHUYECKUX BEIIECTB U MX IPEBPALLCHHIA;

c(hOpMUPOBAHHOCTh YMEHHMM HCMOIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHus: (HOpMyln BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEAKILUM,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUECTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAK, raméHas
U3BECTh, HETAIIEHAsl U3BECTh, MUTHEBAS CO/A, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUN ONPEIENSITh BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUAYECKUX DJIEMEHTOB B COEIUHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMUYECKOU
CBA3U (KOBAJIEHTHAs, NOHHAs, METAJUIMYECKasi, BOAOPOIHAs) B COEIUHEHMSIX, THII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIApHAasi,
MOHHAs, METAJUIMYECKas), XapakTep Cpeibl B BOJHBIX paCTBOpPaX HEOPraHUYECKHUX
COCTUHECHMU;

c(hOpMUPOBAHHOCTh YMEHUI yCTaHaBJIUBATh PUHALIIEKHOCTD
HEOPraHUYECKUX BEIIECTB MO HMX COCTaBYy K OMNpEeAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCJIOThI, aM()OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOAUYECKOTO 3aKoHa /.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIBHYIO
¥ IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnyueckoil cucTeMbl
xumudeckux sneMeHtoB JI. M. MenneneeBa, uCHoisib3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTanm, «9HEPreTUYECKUE YPOBHI, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XMMHMYECKUX 3JIEMEHTOB U MX COEIMHEHUN
10 IIepUoIaM | rpymmnaM Ileppoanyeckon CUCTEMbI XUMUYECKUX 31eMeHTOB JI. U.
Menneneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMUCHIBaTH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHUYECKUX BEUIECTB  pPa3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETUYECKOW CBA3M MEXKIY HEOpPraHUYEeCKUMU
BEILIECTBAMH C MMOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMUYECKUE PEAKIMH T10
pa3Iu4HbBIM IpPU3HAKaM (YUCIY M COCTaBy pPEarupyrollUX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, W3MEHCHHUIO CTETICHEW OKWCJICHUS DJIEMEHTOB, 00paTMMOCTH
peaKIK, YYaCTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBIISATh YPABHEHMS PEAKIMN pa3InyHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEaKIMi HOHHOTO 0OMEHa, yUUThIBas
YCIJIOBHSL, IPU KOTOPBIX 3TH PEAKLUUU UAYT 1O KOHIIA;



cOpPMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KauyeCTBEHHBI COCTAB pPAa3JIMYHbIX HEOPTaHMYECKHUX BEIIECTB, pPACIIO3HABAThH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHUX
BELIECTB;

c(OpPMUPOBAHHOCTh ~YMEHHMM  pacKpblBaTh CYLIHOCTb  OKHCIUTEJIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIMNA TMOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEaKINN;

c(OpPMUPOBAHHOCTh YMEHUN OOBSCHSATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peakuuu OT pa3iINyYHbIX (DAKTOPOB; XapaKTEp CMEIICHNUS XUMUYECKOTO PaBHOBECHSI
B 3aBHCHMOCTH OT BHEIIHETo Bo3aeicTBus (npuHuun Jle laTtense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIICHHOTO MOJyYeHUs CEpHOW KHUCIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJACTABICHUNH 00 OOIIMX HAy4YHBIX MNPUHLIUIAX U
HKOJIOTUYECKUX MPOOIeMax XUMUUYECKOTO POU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOAMUTH BBIYHMCICHHUS C MCIOIb30BAHHEM
MOHSATUS «MaccoBas JOJIsl BEIIECTBa B PacTBOpE», OOBEMHBIX OTHOILEHUHN Ta30B
IPpU XUMHUYECKUX PEaKIUsiX, MAcChl BEIIECTBA UM 00BEMA T'a30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcce WM OOBEMY OJHOIO M3 YYACTBYIOLIUX B PEaKLUU
BELIECTB, TEIJIOBOro 3(p(deKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHM COOMIOAATh MpaBUia MOJb30BaHUS XUMUYECKON
nocyAol M J1abopaTOpHBIM OOOpYyIOBaHMEM, a TaKKe IMpaBuUia OOpallEHUs C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX
XMUMHUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATH XHUMHUYECKHUN
HKCIEPUMEHT (Pa3l0oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTaJlM3aTopa,
ONpE/eNIEHuEe CpeAbl PACTBOPOB BELIECTB C IOMOIIBIO  YHHBEPCAIBHOI'O
UHAMKATOpa, BIUSAHUE PA3IMYHBbIX (PAKTOPOB Ha CKOPOCTh XMMUYECKOM peaKlvy,
peakiuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakuuu Ha cyiabdar-, kapOoOHAT- H
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHUE SKCIEPUMEHTANbHBIX 3a/a4 IO
temam «Metamisl» U «HemeTtannbsl») B COOTBETCTBHM C MpaBWJIAMH TEXHUKU
0e30macHOCTH IpHU OOpallleHU! C BELECTBAMH U J1a0OpaTOPHBIM 000pPYA0BAHUEM,
OPEICTaBISATh pPE3yJbTaTbl XUMHUYECKOIO J3KCIEpUMEHTa B Qopme 3amucu
YPaBHEHUN COOTBETCTBYIOIIUX PEAKIUil U (OpPMYyIUPOBATH BHIBOJBI HAa OCHOBE
3THUX PE3YyJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJIU3UPOBATH XUMHUYECKYIO
UHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpPEACTBA MacCOBOU
KOMMYHHUKaIK, UHTEpHET U ApYyTHUX);



chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWa  AKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIEJISAX
COXPAaHEHHUSI CBOETO 3J0POBbS M OKPYXKAIOLIEHW INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTb BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPENCIEHHBIX BEUIECTB, IOHUMAs
cmbicn mokazatens [I/JIK, mosicHsaTh Ha mnpumMepax crnocoObl YMEHBIICHHUS W
NpEeAOTBPAICHUS UX BPEHOTO BO3JACHCTBUS HA OPTaHK3M YEJIOBEKA;

JIs O0y4YaroUUXCsi ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHMS BEIIECTB U
XUMUYECKUX SBJICHUI;

JUISL CHENbIX M CHAa0OBUASIIUX OOYYaloIIUXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins mis 3amucn XMMHYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Ne /i Kontponbnbsie  IlpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypenI
Pa3zgea 1. TeopeTuyeckue OCHOBbI OPraHUYEeCKOM XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOECHUSI OPTraHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3znen 2. YrieBoaopoansl
2.1 IIpenenbHble yrieBOgOPOAbl — AJIKAHBI 2
5 HenpenenbHble yriieBOgOpOIbI: alIKEHBI, 6 |
aJIKa/INeHbI, aJTKUHbI
2.3 ApomaTu4ecKue yrieBoa0poabl 2
54 [IpupoaHbIe HCTOYHUKH YTIEBOJOPOIOB U 3 |
uX rnepepadoTka
Hroro no pazgeny 13
Pa3nen 3. Kuciopoacoaep:xaniue oprannyecKue coeInHeHnst
3.1 Cruptel. Oenon 3
39 Anpaeruasl. KapOOHOBBIE KUCTOTBI. 7 |
CrnoxHble 3¢upbl
3.3 VrieBoanl 3 1




Hroro no pasneny 13
Pasznea 4. A3oTconeprkamye opraHudecKkue coeIuHeHust

4.1 AMUHBI. AMMHOKUCIIOTHI. benku 3
Uroro no pazgeny 3
Pa3pnen S. BeicOKOMOJIEKY IS PHBIE COCAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iejioB U TeM (undgposbie)
Ne n/m Konrpoabusie Ilpakruyeckune
NporpamMmbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. Teopernyeckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB 1. 1. MenaeneeBa
12 CrpoeHnue BemectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMUYECKUE PEaKINU 6 1
Hroro no pasneny 13
Pasznen 2. Heopranuueckast Xumusi
2.1 Metanibl 1
2.2 Hewmertamisr 1
)3 CBsi3b HEOPraHMUYECKUX U OPraHUYECKHUX )
' BEIIECTB
Uroro no pazgeny 17
Pasznen 3. Xumus u :Ku3HL
3.1 XuUMHA U )KU3HDb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3







HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTtpoabHbie
padoTsbI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypcebl

[IpenMer opraHuyeckoil Xumuu, e€
BO3HHUKHOBCHHC, PA3BUTHUC U 3HAYCHUC

Teopus cTpoeHHs OpraHMYECKUX

coequHennit A. M. bytnepoBa, €€ OCHOBHbIE

ITOJIOKCHU A

[IpencraBnenue o knaccudukanuu
opranuveckux BemectB. Homenkmnarypa

(cucTemaTudeckas) U TPUBUAJIbHBIC HA3BAHUS

OpTraHUYCCKUX BECIICCTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKUM Pl

MertaH u 3TaH — OpocTeuIe
MPpEACTAaBUTCIIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA

OTuieH U NPONUIEH — NpocTeine
IIPEICTABUTENN AJIKCHOB

[Ipaktuueckas padota Ne 1. «Ilomyuenue
STHJICHA U U3yYEHUE ero CBOMCTB»

Ankanuensl. byraauen-1,3 u
MetuinoyraaueH-1,3. Ilonyaenue
CUHTETHYECKOTO KayuyyKa U pe3UHbI




10

AJKUHBI: COCTaB M 0COOCHHOCTH CTPOSHUS,
TOMOJIOTUYECKUH psAll. ALICTUIEH —
MPOCTEUIINNA MPEICTABUTEINb AIKHHOB

11

Brluncnenus o ypaBHEHUIO XUMUYECKOMN
peakuuu

12

Apensbl: 6eH30J1 U TOJTYOJ. TOKCHYHOCTH
apeHoB

13

['eHeTndeckas CBA3b yIieBOIOPOIOB,
MPUHAJISKANTUX K Pa3IMIHBIM KJlaccaM

14

[TpupoaHbIe HCTOYHUKH YTICBOJAOPOIOB:
NPUPOHBIN ra3 v NONYTHBIC HEPTIHBIC ra3bl,
He(Th U MPOAYKTHI €€ TIepepadoTKu

15

[IprpoaHbIC HCTOYHHUKH YTIIEBOJIOPOIOB!
NPUPOHBIN ra3 v NONYTHBIC HEPTIHBIC ra3bl,
He(Th U MPOAYKTHI €€ TIepepadoTKu

16

KoHTposbHas pabota 1mo pazaery
«YTIIeBOIOPOABD

17

HpeIICJIBHBIe OJHOATOMHBIC CITUPTHI:
MCTAHOJI XU OTaHOJI. BOI[OpO[[HaSI CBA3b

18

MHOroaToMHBbIE CIIUPTHIL: HTWICHIIIUKOIb U
[JIMLEPUH

19

@DeHOoJI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

20

Anpaeruapl: GopMambICTUA U alleTAIbICTH/I.
AneroH

21

OIHOOCHOBHBIE TIPEICTIbHBIE KapOOHOBBIS
KHCJIOTBI: MypaBbUHAs U YKCYCHas

22

[IpakTtruueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KUCIOTBD)

CTeapI/IHOBaSI " OJICMHOBaA KHCJIOTHI, KaK

23 MPEICTABUTENN BBICIIUX KapOOHOBBIX KHCIIOT

24 Mpbuia Kak coJId BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ASHCTBHE
CrnosxxHble 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. ' HAPOIHN3 CIOKHBIX
3¢upoB

2% Kupsr: ruiponus, npuMeHeHHE,
Ouosornyeckas poib KHPOB
VYrneBoabl: cocTaB, KjlacCUpUKaLU.

27 Baxwueiime npeacTaBUTeNn: ri0K03a,
bpykTO3a, caxapos3a

)% Kpaxman u nemntono3a kak npupoHbIe
MOJIUMEPHI
KonTtponsHas pabora no pazneny

29 «Kucnopoacoaepxaiiue opraHnyecKue
COCTMHEHUS»

30 AMUHBI: METHJIAMUH U aHWJIMH
AMUHOKHUCIIOTHI KaK aM(pOTEepHBIS

31 OPraHUYECKHE COCTMHEHUS, UX
Ouonoruueckoe 3HaueHue. [lentuab

0 benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

13 OcHOBHbIE TOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI

14 OcHOBHBIE METOIbI CUHTE3a

BBICOKOMOIJICKYJIAPHBIX COCI[PIHGHPIﬁ.




HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

34




11 KITIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(pHTyparus aToMOB

ITepnoanueckuit 3axoH u Ilepuoguueckas
cucTeMa XuMH4ecKkux 3iaeMeHToB /1. W.
Mengeneesa, X CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYCCKUX 3JIECMCHTOB U UX COG,Z[I/IHGHI/II\/'I 110
rpyIaM U rnepuojaam. 3HauyeHue
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xumudeckux 3nmemenToB /.M. MennaeneeBa B
Pa3BUTHU HAYKH

Crpoenue BemiecTBa. XMMHUUYECKasi CBA3b, €€
BH/IbI; MEXaHU3MBI 00pPa30BaHUS KOBAJICHTHOU
cBs3u. BogopoaHas cBsizb

BasieHTHOCTB. DIIEKTPOOTPULIATEHHOCTb.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[TonsTue o gucniepcHbIx cucreMmax. lcTuHHbBIE
Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B paCTBOPE




Knaccugukanus 1 HOMEHKIATypa
HEOPraHUYECKUX CoeNMHEHUM. [ eHeTnueckas
CBSI3b HEOPTaHUYECKHUX BEIECTB, PA3TUIHBIX
KJIaCcCOB

Knaccudukanus XuMU4ecKux peaxiuii B
HEOPraHWYeCKON U OPraHU4ECKON XUMUHU.
3aKOH COXpPaHEHMsI MACCHI BEILIECTB; 3aKOH
COXPaHEHHs U NIPEBPALICHNS SHEPTUU IPU
XUMHMYECKHUX PEAKIMIX

CkopocTtb peakiuu. OOpaTuMble peakuu.
XUMHUYECKOE PABHOBECUE

10

[Tpaktruueckas padota Ne 1. «Bnusaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTH
XAMHYECKOU PEaAKIUM)

11

DnekTponuTHYecKas aucconuanus. [lonarue o
BOZIOpOAHOM ToKka3zatese (pH) pactBopa.
Peakniuu nonnoro oomena. ['maponus
OpI‘aHI/I‘{eCKI/IX 158 HGOpI‘ AHNYCCKHUX BCIIICCTB

12

OKHCIUTENIbHO-BOCCTAHOBUTENLHBIE PEAKIUH.
[TonsiTue 06 AMEKTpoNIK3€E PacIyiaBOB U
pacTBOPOB coJiei

13

KonTtponsHas pabora no paszneny
«TeopeTnueckne OCHOBBI XUMHIY

14

Mertamibl, ux nosnoxenue B [lepuoanueckoit
CUCTEME XUMHUYECKUX 31eMeHTOB J[. U.
MenieneeBa 1 0COOCHHOCTU CTPOCHUS
aTomoB. OOme Gu3ndecKkue cBOUCTBa
METaJUIOB




CrnnaBbl METAIOB. DIIEKTPOXUMHUUYECKUHN PSIZL

= HanpsHKEHUH METAILIIOB
XUMHUYECKHE CBOMCTBA BAXKHEHIIIUX METAJIJIOB

16 (HaTpuit, Kanuii, KaabIMii, MarHHH,
ATIOMUHHI) U UX COCIMHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEUHEHUN

18 XuUMHU4YecKre CBOMCTBA IIUHKA, JKeJe3a U UX
COCIUHEHUN
[Ipaxtuueckas padora Ne 2. "Pemenune

19 JKCIEPUMEHTAJIBHBIX 3a7a4 10 TEME
«Metamibi»"
Hewmetamnbl, ux nonoxxenue B [leprnonnueckoi

20 CUCTEME XUMHUYECKUX 31eMeHTOB J[. U.
MenzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
®du3nyYecKre CBOMCTBA HEMETAJLIOB.

21 AnoTponusi HEMETauIoB (Ha IpUMEpE
KHCJIOPOJIa, cepbl, hocdopa u yrieposa)

” XHUMHUUYECKUE CBOMCTBA IAJIOTEHOB, CEPBI U UX
COCIUHEHUN

7 XuMHUECKUe CBOMCTBaA a30Ta, hocodpa 1 Ux
COEIMHEHUI

24 XUMHUYECKUE CBOMCTBA yIJIepoia, KPEMHUS U
UX COEOUHEHUN

75 IIpuMeHeHre Ba)KHEMIINX HEMETAIUIOB U UX
COEIUHEHUN

2 O0o01IeHre U cUCTeMaTU3alus 3HAHUN 110

Tteme «Hemeraniwly. Beruucienus mo




YpaBHEHUSIM XUMUYECKUX PEaKUui u
TEPMOXUMHUYECKUE PACUETHI

[Ipaxtuueckas padora Ne 3. «Pemenue

27 JKCIEPUMEHTAJIBHBIX 3a7a4 110 TEME 1
"Hemertanmsi"»

)3 KoHTposbHas pabota mo temaM «MeTayisl» u 1
«Hewmeranb»

79 Heopranuueckue u opraHnyecKue KUCIOTHI. |
Heoprannueckue u oprannyeckue OCHOBaHUS
AmpoTepHbIe HEOPraHUYECKUE U

30 opraHuyeckue coeuHeHus. ['eneTnueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB
Ponp xumun B 00ecrieueHu 3KOJIOTUIECKOM,

31 SHEPreTUYECKON U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTUU MEIUIIUHBI
[IpencraBnenust 00 0OMUX HAYYHBIX

32 MPUHIMIAX TPOMBIILICHHOTO OJTYYEHHUS 1
Ba)XKHEUINNX BEIIECTB

33 YenoBek B MUpE BEIIECTB U MaTEPUAIOB 1

34 XUMHS U 300pOBbE YEJIOBEKA 1

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxrmmonepHoe o6mectBo «M3aatenbetBo «lIpocBemenuer
» Xumusi, 11 xkmace/ I'abpuensia O.C., Octpoymos WU.T'., Cnankos C.A.,

Axunonepnoe o6mectso «M3narensctBo «IIpocsemenne

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

O. C. I'abpuensn u ap. Xumus. 11 knacc. ba3oBelit ypoBeHb. MeToanueckoe
nocobue.

O. C. I'abpuemnsn, C. A. Cnankos. Xumus. 11 knacc. ba3oselit ypoBenbs. Pabouas
TeTpab.

O. C. I'abpuensn, 1. B. Tpuryouak. Xumus. 11 knacc. bazoBblii ypOBEHb.

[IpoBepouHbIE U KOHTPOJIbHBIE PAOOTHI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

Komnekmus «EcTecTBEeHHO-HAYYHBIE SKCTICPUMEHTBI»: XUMHUS
http://experiment.edu.ru ;

XuMust A1 BCeX: WIUTFOCTPUPOBAHHBIE MaTePHAIIBI IO OOIIEeH, OpraHMIECKOH

Heopranndeckor xumuunhttp://school-sector.relarn.ru/nsm/;



Xumust 17151 IKOJIBHUKOB: calT JImutpus bomoToBa http://chemistry.r2.ru ;
[xonpHas xumusthttp://schoolchemistry.by.ru;

DneKTpoHHas OMOIMOTEKA IO XUMHUH U TEXHUKE
http://rushim.ru/books/books.htm;

Oprannyeckasi XUMUsL: SJIEKTPOHHBINA YUYeOHUK IS CPEAHEH TIKOJIBI
http://www.chemistry.ssu.samara.ru.

http://www.alhimik.ru

http://www.hij.ru/

http://chemistry-chemists.com/index.html

http://c-books.narod.ru

http://1september.ru/.

http://schoolbase.ru/articles/items/ximiya

www.periodictable.ru






