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MHNOACHUTEJBHASA 3AIIMCKA

[IporpammMa 10 XUMUM Ha YPOBHE cCpeaHero oOmiero oOpa3oBaHUS
pa3pabotrana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
denepanbHOll  00pa30BaTENbHOW MPOrPaMMbl CPEIHEro oOIero oOpa3zoBaHUs
(®OIT  COO), npencraBieHHblx B  DenepasbHOM  TOCyAapCTBEHHOM
obOpazoBarenbHOM crangapre COO, c¢ yu€rom KoHuenmuu mnpenoaaBaHus
yuebHOro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX OpraHuzanusax Poccuiickoit
Odenepanyy, peanu3ylOUMX OCHOBHBbIE 00pa30BaTelIbHbIE MPOTPaMMBI, H
OCHOBHBIX TmoyioxkeHul «Crpareruu pa3BuTHs BocnuTaHusa B Poccuiickoit
Oenepanuu Ha niepuon a0 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpPOrpaMMbl MO XUMHH, K ONPEIEICHUIO
oOmieil ctpareruu 0OydeHus, BOCIIUTAHUS U Pa3BUTUs 0OYYaIOIIUXCS CPEACTBAMU
yuebHoro npeameta «Xumus» 111 10—11 xnaccoB Ha 6a30BOM YpOBHE COCTaBUIM
koHuentyanbHble nojoxkenuss @I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIEpKaHMs, PE3yJbTaTOB OOy4YeHUST U TpeOOBaHUN K YpPOBHIO MOJITOTOBKU
BBIITYCKHUKOB.

XuMHYeCKoe oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON OpraHu3alluy, SBJSETCS HEOThEMJIEMOM YacThio UX
oOpa3zoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAIONIMM 3TaloM pealu3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
LEJIOCTHOW CHCTEME XHMHUYECKOro 00pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHMSI U 00ILEH KYJIbTYpHI
YEJIOBEeKa, a TakKe OKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBbI0 M MpUPOJHON cpede. Peanmusyercs xumuueckoe 00pa3oBaHHE
oOy4Jarommxcsi Ha YPOBHE CPEAHEro oO0Iiero oO0pa3oBaHus CpPeACTBAMU y4€OHOTO
npeaMeTra «XHMHS», COAEPKAHUE W IOCTPOEHUE KOTOPOTO ONPEIEICHbl B
nporpaMMe MO XUMHUU C YYETOM CHEHU(PUKA HAyKH XUMHUH, €€ 3HAYCHHS B
MO3HAHUU TIPUPOABl U B MAaTE€pUAIBHOM >KM3HM OOIIECTBA, a TAKXKE C Y4ETOM
o0lMX 1eneil W MPUHLUIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHUE
CHUCTEMBI CpeaHero ooIero oopasoBanus B Poccutickoit denepamnum.

XuMHSl KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyio pojb B
COBPEMEHHOW IUBUIM3AIMHU, B CO3/aHUM HOBOM 0a3bl MaTepUaNbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJa B ()OPMUPOBAHHUE PALMOHAIBHOIO HAYyYHOI'O MBIIUICHHUS,
B CO3/IaHME LEJOCTHOIO MPEJICTABIEHU 00 OKpY)KarolIeM MHpE KaK O €IUHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOpoe (POopMHUpYeTCs B XMMUU HAa OCHOBE MOHHUMAHUS
BEILIECTBEHHOI'0 COCTAaBa OKPYKAIOLIETO MHUPA, OCO3HAHMS B3AUMOCBS3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH U BO3MOKHBIMHU 00JIaCTIMU IPUMEHEHHUSI.



TecHO B3aMMOJIEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XHUMUsS CTajla
HEOTHEMIIEMON YaCThI0O MUPOBOM KYJIBTYpPbl, HEOOXOAUMBIM YCIOBHUEM YCHEIIHOIO
TpyJa W XKU3HU Kaxaoro wieHa oOmiectBa. CoBpeMEeHHas XUMHS Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKHMX TEXHOJIOTMI HalpaBi€HAa Ha pEIICHHE
rJI00aNbHBIX TPOOJIEM YCTOMYMBOTO pPAa3BUTHUSI UEJIOBEYECTBA — CHIPHEBOA,
AHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON 0€30MacCHOCTH U OXPaHbl 310POBbSI.

B cooTtBercTBHM C OOHmMMH IENIMA WU TPUHIUIAMH CpPETHET0 OOIIEro
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 xmaccel, 0a30BbIi YPOBEHD
M3YYEHHUS) OPUEHTUPOBAHO MPEUMYIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYIO MM JUIsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLMYMA, MPOJOJIKECHUS
00pa30BaHUsl B pa3JIMYHBIX 001AaCTIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisomuM  TIpeAMeTa  «XUMHS»  SIBISIOTCS  0a30BbIE  KypChl —
«Opranuyeckas xuMus» U «OOmas ¥ HeopraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJI€pP>KaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKHU: CHCTEMA
3HAHUU MO0 HEOPTAaHUYECKOW XMMHH (C BKIIFOUECHUEM 3HAHUM U3 OOIIel XUMUU) U
opraHnyeckoil xumuu. @OopMUPOBaHUE JAHHOM CHUCTEMbI 3HAHUW MpPHU U3YYEHUU
npeaMera 00ecleYrBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCETO MHOT000pasus
BEII[ECTB HA OCHOBE OOIIMX MOHITHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranunueckas xumus» u «OOwas u
HEOpraHuYecKas XuUMUs» CPOpMHUpPOBaHA B NPOrpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOT0 TOJAXO0/Ja K H3YYEHUIO YYeOHOro wmartepuasa U 0O0yCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTMEM  3HAHMM HA  ONPEICIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OpraHMYECKOM XUMHU BEIIECTBA
pacCMaTpHUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHUS OPTraHMYECKHUX
COCIMHEHHUW, a TakKe Ha YpPOBHE CTEPEOXMMHUYECKUX U  AJIEKTPOHHBIX
NpeACTaBlIeHU O cTpoeHun BenlecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEI[ECTBAX JAIOTCS B PA3BUTHUU — OT YTIIEBOJOPOJOB JIO CIONKHBIX OMOJOTUUECKH
AKTUBHBIX COCIUHEHWH. B Kypce OpraHmyeckom XUMHH IMOJYy4arOT pPa3BUTHE
c(hOpMHPOBAHHBIE Ha YPOBHE OCHOBHOTO O0IIEro 0Opa3oBaHMs MEpBOHAYAIbHBIC
MPEICTABICHUS] O XUMUYECKON CBSI3U, KIACCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMUYECKOW PEAKIUU.

[Tox HOBBIM yriom 3peHuss B mnpeameTe «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YpOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHMs
TEOPETUYECKU MaTepuan U (AKTOJIOTUYECKHME CBEJIEHHS O BEUIECTBAX W
XUMHUYeCKO peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuveckas
XUMHSD» O0yYaromMMCsS TMPEOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAa4YCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOAOJOTHYECKHX MO3MIIMIA,



riy0)e TMOHATh HMCTOPUYECKOE W3MEHeHHE (YHKIMH 53TOro 3akoHa — OT
o0oOmraromiei 10 00bACHAIOMEH U MPOTHO3UPYIOLIECH.

Envnas cucrema 3HaHMI O BaXKHEWIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, a TAKKE€ O XHUMHUYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKkaHus jomonHsercas B kypcax 10 um 11 kimaccos
AJIIEMEHTAaMHU COJEpXKaHUs, HMEIOLUMHU KYyJbTYypOJOTUYECKUH M TMPHUKIAIHOM
XapakTep. OTU 3HAHHUA CHOCOOCTBYIOT IOHMMAaHHMIO B3aUMOCBSI3U XUMHH C
JpYTMMHM HAayKaMH, PacKpblBalOT €€ poJib B IO3HABATEJIbHOM U MPAKTHYECKOH
JIESITEIBHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHHUS K TMpOIECcCy
TBOpUYECTBA B OOJACTH TEOPHHM U MPAKTHUECKUX MPHUIIOKEHUN XUMHUH, TOMOTaloT
BBIIIYCKHUKY OpPUEHTUPOBAaTbCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npobiieMax, CBSI3aHHBIX C XHMMHUEH, KPUTHUYECKH OCMBICIMBATh HH(DOpPMALUIO U
OPUMEHATh €€ U TIONOJIHEHMS] 3HAaHWW, PEIICHHsS HHTEIUIEKTyalbHbIX U
HKCIIEPUMEHTAJIbHBIX UCCIIEA0BATENIbCKUX 3a/1a4u. B 1enom coaepkanue yueOHOro
npeaMmera  «XUMHUS»  JAHHOTO  YPOBHS ~ W3YYEHUS  OpPUEHTUPOBAHO  Ha
dopMupoBaHUE y O0YYarOUIMXCS MHUPOBO33PEHUYECKON OCHOBBI I MOHUMAaHMS
¢unocopckux uAeH, TaKUX KakK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOTO U
OpPraHUYeCcKOro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM H
CTPOEHUEM, [O03HABAEMOCTh MPUPOJIHBIX SBJICHUA NTYTEM OKCIEPUMEHTAa W
pellieHusT TMPOTUBOPEUMH MEXAY HOBbIMM (akTaMd U TEOPETUYECKUMU
IPEINOChUIKaMHU, OCO3HAHUE POJIM XMUMUHU B PEHICHUU SKOJIOTUYECKUX MpodiieM, a
Takke MpobJieM cOepekeHnsl IHEPIeTUUECKUX PECYPCOB, ChIPbs, CO3/1aHUsI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCHHUTAaHMS, pa3BUTUS M COLUMAIU3ALUU
oOyJarolmuxcs MNPUHATBIE MNPOTPaMMON MO XUMHUHM MOJIXOJbl K OMNPEICIICHUIO
COJEpKaHUs M TOCTPOCHUSA NpeaMeTa IMpeaycMaTpuBalOT  (HOpPMUPOBAHHE
YHUBEPCAIbHBIX Yy4E€OHBIX JEWUCTBHI, HMEIOIIMX 0a30BO€ 3HAYEHHUE IS
pa3IMYHBIX BHUAOB JESATEIBHOCTU: pEIICHHUS NpolsieM, MOHCKa, aHalu3a |
00paboTku nHpOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa MPAKTUYECKON
U HCCIIE0BATENbCKON NEATEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B INO3HAHUU
XUMHH.

B npakTuke mnpemnojaBaHHs XUMUU Kak Ha YpOBHE OCHOBHOTO OOILIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEIHETO OOIIETo 00pa3oBaHUs, IIPU OINpeeICHUN
COJIepKaTeIbHOM XapaKTepUCTUKHU IIeJIed H3Y4YeHUs MpeAMeTa HampaBlieHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPAIUIMOHHO NpU3HAETCA (POpMHpPOBAHHE OCHOB
XUMHYECKON HAyKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTHUECKOMN
JEATEIbHOCTH YE€JIOBEKAa M KAaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C
METOJMYECKOW TOUKHM 3pEHHUSl TaKOW MOAXOJ K ONPEAENICHUIO LEeNed H3Yy4EeHHs
peaMeTa SIBISIETCS BIIOJIHE OIPaBIaHHBIM.



CornacHo TaHHOM TOYKE 3PEHHS TJIABHBIMU LEISAMH HU3YYCHHS MpEAMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sIBISIFOTCS:

dbopMHpoBaHHE CHUCTEMbl XHMHUYECKMX 3HAaHMA KaK BaKHEUIeH
COCTAaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOU
JeXaT KII0YeBbIe MOHATHSA, (PyHIAMEHTAIbHBIE 3aKOHBI U TECOPHUH XUMHH,
OCBOGHHUE SI3bIKa HAyKH, YCBOCHHE W TOHHMMAaHUE CYUIHOCTH JOCTYIHBIX
0000111eH1IT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOpHEH
UX Pa3BUTHS U CTAHOBJICHUS,

dbopMHpOBaHHE U PA3BUTHE MPEJCTABICHUNA O HAYYHBIX METOJaX MO3HAHHUS
BEIIECTB W XUMHUYECKUX PEAKIHi, HEOOXOAMMBIX I MPUOOPETCHHS
YMEHHH OpHUEHTUPOBATHCSA B MHUPE BEIIECTB W XHMHUYECKUX SBIICHUH,
UMEIOLINX MECTO B IPUPOJE, B MPAKTUUECKON U IOBCEITHEBHOM KU3HU;

pa3BUTHE YMEHHUN U CIIOCOOOB JI€ATEIBHOCTH, CBSI3AHHBIX C HAOJIIOJIEHUEM U
OOBSICHEHMEM XHMUYECKOTO HKCHEPUMEHTAa, COOIIOJCHUEM IpaBUII
0e301acHoro oOpanieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atum, coaeprkaTenbHas XapaKTepUCTHKA LeJiel U 3a7a4 U3y4eHHUs
npeaMeTa B mporpaMMe Mo XMMHUH YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBHUH
C HOBBIMHU MIPHOPHUTETAMHU B CHCTEME cpenHero odmiero odpazoanus. CerogaHs B
OpernojaBaHUM XUMHM B OOJbIIed CTENEeHW OTHAETCsl  IPEarouYTeHHUE
IPAKTUYECKONM KOMIIOHEHTE COJAepKaHUs OOydeHHs, OpPUEHTHUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00IIe00pa30BaTENbHOM OpraHU3alvu, BIAJCIOLIErO HE
HAa0OpOM 3HaHWM, a (PYHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CHOcOOaMHu U
YMEHUSIMHU aKTUBHOTO TIOJIYYCHHS 3HAHUN U MPUMEHEHUS UX B PEaIbHOU KU3HU
JUTSL pEIlIeHUs MPAKTUYECKHUX 3aj1ay.

B cBs3u ¢ 3TUM Tpu M3YYCHHH TpeaMeTa «XUMHUS» JOMUHHUPYIOIIee
3Ha4YeHHE MPUOOPETAIOT TAKUE SN U 33J]a4H, KaK:

amanranusi o0yJarommxcsi K YCJIOBUSM JAUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHWE  WHTEIJICKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HCHHBIX CUTYAIUSX, CBA3AHHBIX C BEIICCTBAMHU U UX
IPUMEHEHHUEM;

dopMupoBaHre y OOydJaromUXCs KIIOYEBBIX HABBIKOB  (KJITFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHUBEPCAIbHOE 3HAYCHHUE [UJISI DPA3IUYHBIX BUIOB
NeATEeILHOCTH: PENIeHHs MpoOJieM, MOrCcKa, aHaau3a U 00padoTKu MHGOpPMAIIIH,
HEOOXOJUMBIX Ui NPUOOPETEHHs] OMbITa JEATENIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TIIO3HAHUM XHUMHHM, @ TaKXKe JUIsl OLEHKH C  TO3UIHM
HKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUA BEIIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOJHYIO CPENLY;



pa3BUTHE ITO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYaJTbHBIX M TBOPYECKUX
CIOCOOHOCTEM 00yUaronMXcs: ClIOCOOHOCTH CAMOCTOATEIBLHO MPUOOPETATh HOBBIC
3HAHMS 110 XMMHUHU B COOTBETCTBHH C )KU3HEHHBIMHU MMOTPEOHOCTSIMHU, UCIIOIH30BATh
COBpEeMEHHBbIC HH(POPMAIIMOHHBIC TEXHOJIOTUU JIJIsl TIOMCKA M aHaiIu3a y4eOHOU U
HaYYHO-TIOMYJISIPHON HH(DOpMAIK XUMUYECKOTO COICPKAHMUS,

dopMupOBaHKE U pa3BUTHE Y 00YIAIOIMINXCS ACCOIUATUBHOTO U JIOTUIECKOTO
MBIIUICHUS, HA0MIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOAWMBI, B YaCTHOCTH, TPH IUIAHUPOBAHUU M TPOBEIACHUU XHUMHYECKOTO
AKCIIEPUMECHTA;

BOCIIUTAaHUE Yy oOydarommxcs YOeKJAEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJICHHOCTH XUMHUH, €€ BaXHOW PO B PEHNICHUU TJI00aTBHBIX MPOOIIEM
PaIMOHAIBHOTO MPUPOIOTIONE30BaHMS, TIOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUsI TPHUPOIHOTO PABHOBECHsI, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOUIEHUS K TPHUPOJE M CBOEMY 3JI0POBBIO, a TaKXKe MPUOOPETEHHUS OIBITA
UCTIOJB30BAaHUS TIOJIYYCHHBIX 3HAHUHN I TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUAX, CBSI3aHHBIX C XUMHUYCCKHUMH SIBIICHUSMHU.

B ydyebHoM maHe cpeaHero ooOiiero oOpa3oBaHUs NpeAMET «XUMUS»
0a30BOTO YpOBHS BXOJHT B COCTaB MpEeAMETHOU obnactu «EcTecTBeHHO-Hay4YHBIC
IPEIMETBD.

OO0111ee Yncio 4acoB, OTBEEHHBIX JIJIsl U3YUEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero obmero odpazoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
vac B Hezenmo), B 11 kimacce — 34 gaca (1 yac B Hezeio).



COIEPXAHME OBYYEHUA
10 KJIIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHHU

[IpeameT opraHnyeckor XMMUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUYCHUE B
NOJIYYEHUH HOBBIX BEIIECTB U MaTEpHaNoOB. Teopus CTPOCHHS OpPTraHUYECKUX
coenunenuit A. M. bBytnepoBa, e€ ocHoBHBIE TI0JIOKeHUSI. CTPYKTYpHBIE (OPMYIIbI
OpraHMYecKuMX BewlecTB. l'omoisiorusi, wu3omepus. XUMHUYECKas CBSI3b B
OpraHUYEeCKUX COCTUHEHUAX — OJMHAPHBIE U KPATHBIE CBS3H.

[TpencraBienue o kinaccupukaluyd OpraHnyeckux BeuecTB. HomeHkmnarypa
OpPraHUYECKUX COEAMHEHMH (CHUCTeMaThyecKas) U TpUBUAIbHBIE Ha3BAHUSA
BAKHEMIINX MPEICTABUTENEHN KJIACCOB OPTAHUYECKHUX BEILIECTB.

OKCIEPUMEHTAIbHBIE METOJIbl W3YYEHHUsI BEUIECTB U UX NPEBPALLICHUM:
O3HAaKOMJIEHHWE C oOpa3llaMl OpPraHMYECKUX BEIIECTB M MaTepHalaMd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJl OpPraHMYECKHX BELIECTB, HAOJIIOJCHHE WU
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB I10 NMPEBPALIEHUIO OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (IaBjieHue, O0yTrIIMBaHUE U TOPEHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH W 3TaH —
npocTeiiline MNpPeACTaBUTENN alKaHOB: (U3MYECKHE M XUMHUYECKHE CBOICTBa
(peakuuy 3aMelIeHHs M TOPEHMs), HAXOXKICHHE B TMPUPOJE, MOJIyuyeHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTHUECKHUIN Psii. DTUJIEH U MPOMUIEH —
npocTeillline NpPeACTaBUTENN AalKeHOB: (U3MYECKHEe M XUMHUYECKHE CBOICTBa
(peakuuMu TUAPUPOBAHUS, TAJIOICHUPOBAHMS, THApATalMd, OKUCIEHUS U
MOJIMMEPHU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oyramuen-1,3 u MetwnOyrtaaueH-1,3: crpoeHue, BaKHEUIIHE
XUMUYECKUE CBOMCTBa (peakuus noiaumepusauuu). [lomyyeHue CHUHTETHUYECKOIO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psijl. ALIETUIICH
— TMPOCTEHIIMIA TpPeNCTaBUTENb AJKWHOB: COCTaB, CTpOEHUE, (u3nyeckue u
XUMHUYECKHE CBOMCTBA (pEaKLMU TMAPUPOBAHUS, TaJOT€HUPOBAHUS, THApaTALIH,
rOpeHus), NOJy4YeHUEe U TPUMEHEHUE.

Apensl. benzon: cocra, cTpoeHue, (hu3MUECKHEe M XUMHUYECKHE CBOMCTBA
(peakiuu rajoreHMpOBAHMUS U HUTPOBAHUS), MOIYYEHUE U TIPUMEHEHUE. 10you:
cocmae, cmpoeHue, uauueckue U  XUMUYecKue  Cceolucmea  (peaxkyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NOJyYeHUue U npumeneHue. TOKCUYHOCTb



apeHoB. ['eHeTnyeckas CBSI3b MEXKIY YIVIEBOJOPOJAMHU, NPHUHAMICKAMIMMHU K
Pa3IMYHBIM KJIACCAM.

IIpupoaHple MCTOYHUKM YriaeBOAOPONOB. IIpuponHBIi ra3 M NOINyTHBIE
HeTsaHbpie Ta3pl. HedTs u e€ mpoucxoxaenue. CrnocoOwl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TepMHUYECKHM, KaTalUTHYeCKuil), nuponu3. [IpoaykTel
nepepaboTku He(TH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIH
yToJib ¥ IPOAYKTHI €T0 MepepabOTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB U MX IMPEBPAILLCHUM:
O3HaKOMJIEHHE ¢ 00pa3liamMH TIaCTMACC, KaydyKOB U PE3HHbI, KOJUICKIIUU
«Heptp» u  «Yromp», MOJENMPOBAHHWE  MOJIEKYJ  YIIEBOAOPOJOB U
rajJlOr€HONPOU3BOIHBIX, POBEACHNE MNPAKTUYECKON pabOThl: MOJyYEHUE ITUIICHA
Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnrie 3amaun.

Bbrluncnenuss mo ypaBHEHMIO XUMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEaKUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOJYKTOB PEAKIIIH).

Kuciaopoacoaepxamme opranndeckue coeAnHeHUs

IIpenenbHBIE OQHOATOMHBIE CIHUPTHL. MeETaHON M 3TaHON: CTPOECHHE,
(¢u3nueckue M XUMHUYECKHME CBOMCTBa (peakiuu C aKTHUBHBIMM METaJUIaMH,
raJIOreHOBOJOPOJaMH, TOpPEHHUE), MpuMeHeHue. BoIopoaHbie CBA3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeficTBHE METaHOJIAa U 3TAHOJIa HA OPraHU3M YEJIOBEKa.

MHOroaToMHbl€  CHUPTBL. OJTUJIEHIVIMKOAb M  T[JIMLEPHH: CTPOCHMUE,
bu3nueckue W XUMUYECKHE CBOMICTBa (B3aUMOJCHCTBHE CO UICJIOYHBIMU
MeTaJUlaMH, KaueCTBEHHAas peaklus Ha MHOrOAaTOMHBbIE COUpThI). JlelicTBue Ha
opraHu3M yenoBeka. [[puMeHeHune rimiepuHa u STHIICHIJIMKOJIA.

®deHoM: CTPOCHHE MOJEKYIbl, (PU3MYECKUE U XUMHUYECKHE CBOMCTBA.
TokcuunocTth penosta. [Ipumenenue denona.

Anpperunpl U kemouvl. DopmanbIerui, AaueTaNbAETUI:  CTPOECHHE,
bu3nueckue U XMMHYECKHE CBOWCTBA (PEaKUUU OKHCICHHUS U BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH), TIOJyYeHHE U IPUMEHEHHE.

OAHOOCHOBHBIE TIpenesibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOEHHE, (PU3MYECKHEe U XMMUYECKHE CBOWCTBa (CBOWCTBA,
oO1ue i Kiacca KUCIOT, peaklus 3TepuduKanum), nNoJydyeHue U MpUMEHEHHUE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI Kak MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JeHCTBHE.

CrnoxHple 3(QuUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘maponus
cJ10’kHbIX 3¢upoB. Kupsl. 'naponus xxupos. [Ipumenenne xupos. buonornyeckas
POJIb KUPOB.




YrimeBoael:  cocTtaB, KjacCH(UKAIUSA  yriaeBoAoB  (MOHO-, JH- W
nosiicaxapuabl). ['oko3a — NpocTelnii MOHOCaxapua: OCOOEHHOCTH CTPOCHHS
MOJICKYJIbI, (PU3MYECKHMEe ¢ XUMHUYECKHE CBOWCTBA (B3aUMOJCHCTBHE  C
ruapokcugom Mmeau(Il), oxkucieHue ammuayHbIM pacTBOpoM okcuma cepeodpa(l),
BOCCTAaHOBJICHHE, OpO’KEHHE TJIIOKO3bI), HaXOXKJICHHE B MPUPOJE, MPUMEHEHUE,
ounonoruyeckas posib. otocunre3. DpyKkTo3a Kak U30Mep TIFOKO3bI.

Kpaxman u nemnoiio3a kak npupojsbsie noaumepsl. CTpoeHHe Kpaxmania U
uemnono3bl.  dusnueckue M XMMHYECKHME CBOWMCTBAa Kpaxmana (THApoJIn3,
KAuECTBEHHAsI PEAKIUS C UOJIOM).

OKCHepUMEHTAIbHBIE METOJbl HW3YYCHHUS BEIIECTB W HX MPEBpaALICHUN:
MPOBE/ICHNE, HAOJIOJACHUE M ONMUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIC PEAKIIUU OJIHOATOMHBIX CIHUPTOB (OKHUCJIECHUE STaHOJa
okcusmoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJCUCTBUE TIIMIICPUHA C
rugpokcugoMm meau(Il)), anpaeruaoB (OKUCICHUE aMMUAYHBIM PACTBOPOM OKCHJA
cepedpa(l) m ruapoxcumom wmemau(ll), B3aumojmelcTBUEe Kpaxmajia C HOJIOM),
MPOBEICHHUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3agaun.

Boluncienuss mo ypaBHEHHIO XHMHYECKOM peakinuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WUJIM MPOAYKTA PEAKUMU MO MU3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB UJIU MPOAYKTOB PEAKIIUN).

A3oTcoeprkalme OpraHuueckue COeIMHEHU.

AMMHOKHCIIOTHI KaKk amM(pOTepHbIE OpraHUYecKue coeauHeHus. Ousznyeckue
U XMMHYECKHE CBOMCTBA aMUHOKHUCJIOT (Ha mpuMepe riauiuHa). buonoruueckoe
3HaYeHUE aMUHOKHUCIOT. [lenTusl.

benku kak mnpuUpoOAHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpPUYHAS W TPETUYHAs CTPYKTypa OENKOB. XHWMHUUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpAllsl, KaYECTBEHHbIE pEaKUU Ha OEJKH.

OKCIEPUMEHTAIBHBIC METOJIbI W3YYEHHUsS BEIICCTB M WX IPECBPAIICHUMN:
HaOJIOICHUE U OTMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpaIus OCIKOB MpHU
HarpeBaHWUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokoMouiekyJIsipHbIe COeTUHEHU S

OCHOBHBIC TMOHATHUS XUMHHU BBICOKOMOJICKYJISIPHBIX COEAMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALMU, CPEAHSST MOJICKYJIIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
MOJIMMEPHU3AIIHS ¥ TIOTUKOHICHCAITHS.

DKCIEpUMEHTAIbHBIE METOJbl HW3YYCHHS BEIIECTB W WX TMPEBpAIICHUN:
O3HAaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.



Peanuzanus MexnpeaMEeTHBIX CBA3EH MPU U3YYEHUU OPTAHUYECKON XUMUH B
10 kiacce OCYLIECTBISIETCS Yepe3 HCIONIb30BaHHWE KaK OOIIHUX €CTeCTBEHHO-
HAYYHBIX TOHSTHM, TaK W TOHSTHN, SBISIIOIIMXCS CUCTEMHBIMU JUISI OTHAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO011e ecTeCTBEeHHO-HAYUYHbIE MMOHATHUA: SIBJICHUE, HAYYHBIN (DakT, runoresa,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, Kiaccu(uKaius, MepuoiudHOCTh, HaOI0IEHHE,
U3MEPEHUE, SKCIEPUMEHT, MOJICTTMPOBAHNE.

®usuka: MaTepus, DOHEpPrus, Macca, aroM, DJIEKTPOH, MOJIEKYJIa,
HDHEPreTUYECKU YpPOBEHb, BEIIIECTBO, TENO, OO0BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (DU3NUYECKUE BEIMYMHBI U €UHULIBI UX U3MEPEHHUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJIOTMYECKH aKTHUBHBIC BemiecTBa (OENKH, YTIEBOABI, KUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, OJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHOJorus: MHUILEBbIE MPOAYKTHI, OCHOBBl PALMOHAJIBHOIO NUTAHUSA,
MOIOLIME CPENICTBA, JEKAPCTBEHHBIC U KOCMETUYECKHUE TpernapaThl, MaTEpUAIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbBI XUMHUH

XUMUYECKHI 3JeMEeHT. AToM. Sfnpo aroma, HW30TONBlL. DJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpe/iesieHusl AJIEKTPOHOB MO OpOUTAIsIM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIIEKTPOHHAS KOHPUTYpaIHs aTOMOB.

[Tepnonnueckuit 3akoH u [leproanyeckas cucrema XUMHYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA W [lepuognueckon cUCTEMBI
xumudeckux aneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOU TEOPUEW CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXKHBIX BEIIECTB MO TPYMIaM U TEPHOJIaM.
3Ha4YeHUe MEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BUIbl XUMHUYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHMsSI KOBAJICHTHOW XHMMHYECKOW CBsi3u (OOMEHHBIH ¥ JIOHOPHO-
aKUenTopHslil). BomopomHas cBs3b. BaneHTHOCTb. OJIEKTPOOTPULATEIBHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U @aHUOHBI.



BemectBa  MOJEKYJISPHOTO M HEMOJEKYJSIPHOIO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTATUIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBONMCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[TonsitTne o mucnepcHbIx cucremax. VICTMHHBIE W KOJUIOMJHBIE PACTBOPHL.
MaccoBas 10151 BElecTBa B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COECIMHEHUH. Homenxknatypa
HEOPraHMYECKUX BEIIECTB. |'€HeTWYecKas CBSI3b HEOPTraHMYECKUX BEIIECTB,
MPUHAIIEKAIUX K PA3IMYHBIM KJIaCcCaM.

Xumuueckas — peakuua. Kiaccudukanmss — XMMHYECKHMX — peakiuil B
HEOPraHMYEeCKOW M OpPraHMYeCKOW XMMHUH. 3aKOH COXPAaHEHHS MACChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoOBecHe. @DaKTOpPbI, BIMAIOIIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

Dnekrponutuyeckas auccounanus. CuiabpHbie U cinadblie 3neKTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCIIAsl, HEUTPAIbHAS, IICJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIIEpUMEHTAIBHBIE METOJIbl HM3Yy4YE€HUsI BEIIECTB WU HUX MPEBPAILCHUMN:
neMoHcTpauus Taonun «llepuoanueckas cucrema xumuueckux anemeHtos /. U.
MeHnneneeBay, M3ydeHHE MOJENICH KPUCTAIIMYECKUX PEIIETOK, HAOIIOJICHUE U
OMMKCAaHKE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3j0KEeHUE TIEPOKCHUIA
BOJIOpPOJA B MPUCYTCTBUU KAaTaau3aTopa, ONPEACIICHUE CPEAbl PACTBOPOB BEILECTB
C TMOMOUIBI0 YHUBEPCAJIBHOTO HHAMKATOpPA, PEAKUUHU HOHHOTO OOMEHa),
MPOBEJICHUE MTPAKTHUECKON paboThl «BiusiHue pa3nuuHbix GakTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnrie 3agaun.

Pacuérel 10 ypaBHEHUSM XHMHYECKUX pPEakluii, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUEThl, PACUYEThl C HCIOJIb30BAHMEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi xummus

Hemerannel. Ilonoxxkenne HemerayuioB B Ilepuomuueckoit  cucreme
xumuueckux sneMeHToB J[. M. MenpgeneeBa U 0COOEHHOCTU CTPOCHHUSI aTOMOB.
®du3nyeckre CBONCTBA HEMETAJIOB. AJUIOTPONHMS HEMETalIoB (Ha MpUMepe
KHCIIOpOa, cephl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaXKHEHIIMX HEMETA/UIOB (TaJIoOT€HOB, CEpbl, a30Ta,
dochopa, yrmepoma W KpEeMHHUA) W HX  COEAMHEHUH  (OKCHIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOJAHBIX COEIUHEHUH ).

[IprMeHeHnEe BAXXHENIIMX HEMETAIUIOB U UX COETMHEHUM.



Meramnel. 1lonoxenne meramnoB B llepuoandeckon cUCTEME XHUMHYECKHUX
anemenToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI0UEK
aToMoB MetayioB. OO0mue ¢guznyeckne cBolcTBa MeTalioB. CIUTaBhl METaJUIOB.
DJIEKTPOXUMHUYECKUH Pl HAPSKEHUH METaJIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEUIIMX META/UIOB (HATpUM, Kajdui, KaJbIUH,
MarHui, alfOMUHUN, IMHK, XPOM, JKeJIe30, MEJIb) U UX COCTMHEHUH.

OOmue crnocoObl moimyueHus: MeTawioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHUKE.

ODKCHEPUMEHTAIbHbBIE METO/Abl H3YYE€HHUSI BEUIECTB M MX MPEBPaAIICHUIA:
M3YYEHHUE KOJUICKIIMU «MeTallibl M CIUIaBbl», O00pa3lloB HEMETAJJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJICHUE U OMNHUCAHWE JACMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OIBITOB (B3aUMOIEHCTBHE THIPOKCHIA AIFOMHUHUS C PacTBOPAMHU
KHCJIOT U IIeJIoueid, KaueCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérnrie 3agaun.

Pacuérpl mMaccel BemiecTBa WM O00OBEMA Ta30B MO M3BECTHOMY KOJHUYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacuétbl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) IMIPOJAYKTOB PEAKIIUM, €CIIU OJTHO
13 BEUIECTB UMEET IIPUMECH.

XuUMUA U )KU3Hb

Ponp xuMum B oOecriedyeHUH 3KOJIOTHYECKOM, HEPreTHUEeCKON U IHIIECBOM
0€30MacHOCTH, pa3BUTUM MeAUIUHBL. [IOHSATHE O HAy4HBIX METOJaXx IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIHM.

[IpencraBienuss 00 OOHMMX HAYYHBIX MPHUHIUNAX MPOMBIIUIEHHOTO
MOJIYYCHUS BOXKHEUIIIUX BEIIECTB.

UenoBek B MHpE BEHIECTB W MATEPHUATIOB: BAXHEWUIINE CTPOUTEIHHBIC
MaTepuaabl, KOHCTPYKIIMOHHBIE MaTepualibl, KpacKu, CTEKJIO, KepaMHUKa,
MaTepHuasbl JJisd AJICKTPOHUKH, HAaHOMATepUasibl, OPraHUMYECKUE U MUHEPAIbHBIC
ya0O0peHwus.

XuMHST W 30pOBbE YEJIOBEKA: IpaBWia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO0 UCIOJIL30BaHUS IpenapaToB OBITOBON XUMUU
B MOBCEHEBHOM KWU3HH.

MexnpeaMeTHbIE CBS3H.

Peanmuzanusi  MeXNpeAMETHBIX  CBSI3ed MpU  M3Y4YCHUHM  OOmed U
HEOpPraHU4ecKorM XuMuM B 11 Kilacce oCylIeCTBIISIETCS Yepe3 UCIOIb30BaHUE KaK
OOIMX ©eCTECTBCHHO-HAYYHBIX TOHSATUH, TaK W TIOHSITHH, SBISIOIIMXCSA
CHUCTEMHBIMU TSI OTACJBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE TOHSTHUS: HAay4YHBIM (pakT, TMmore3a, 3aKoH,
TEOpWsl, aHallu3, CHUHTE3, KiIacCUPUKAIMA, TEPUOIUIHOCTh, HAOIIOACHHUE,
SKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHNUE, SIBIICHUE.



dusnka: MaTepus, YHEPIrus, Macca, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUI YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, (PM3NUYECKUE BEIUYMHBI U CIMHHIIBI MX
U3MEpPEHUS, CKOPOCTb.

buonorusi:  kimerka, oOpraHu3M, OJKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpABI, TOPHBIC TOPOJIBI, TTOJIE3HBIC MCKOMAEMbIC, TOILIUBO,
pPECYpCHI.

TexHomorus: XMMUYecKasi MPOMBIIIIIEHHOCTh, METAJIyprusi, ITPOU3BOACTBO
CTPOUTENIBHBIX MATEPUAJIOB, CEJIbCKOXO35UCTBEHHOE MPOU3BOJCTBO, MHIIIEBas
MPOMBINLJICHHOCTh,  (papManeBTUUeCcKass  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKMX IMpernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUHA
HA BA30BOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHIMA

JIMYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOyYaromMuMuCA TMpOorpaMM CpeaHero oOmiero oOpa3oBaHUs (JUYHOCTHBIM,
METanpeaIMETHBIM M MpeAMETHhIM). HaydHo-MeToaudeckol OCHOBOM  Jyis
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
o0Opa30BaHUsl SIBJISETCS CUCTEMHO-AESTEIbHOCTHBIN MOAXO/I.

B cootBeTcTBUM € CHUCTEMHO-AESTENBHOCTHBIM MOJAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHHUS MpenMeTa «XHWMHs» Ha ypOBHE CPETHETO
00111eT0 00pa30BaHUsI BBIICIICHBI CIEAYIONIUE COCTABIISIIONINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOW TPAKTAHCKOM HUACHTUYHOCTU —
TOTOBHOCTHU K CAMOPAa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEIETICHHIO;

HAJIMYMEe MOTHBAILIMU K 00YYCHHUIO;

I[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX yOEXKICHUN JMYHOCTH HAa OCHOBE
KJIFOYEBBIX LIEHHOCTEW U UCTOPUUECKUX TpaAULIUK 0a30BOM HAyKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOYy4arolUMXcsli PYKOBOJACTBOBAaThCS B CBOEH
AESTEIbHOCTH II€HHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMHU, MPHUCYIIUMHU IIEITOCTHOM
CUCTEME XMMHUYECKOTO 00pa30BaHus;

HAJIM4YMe TPABOCO3HAHMSI SKOJIOTHYECKON KyJIbTYyphl U CIOCOOHOCTH CTaBHUTH
LIEJIA U CTPOUTD KUZHEHHBIE TJIaHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHs» JOCTUTAOTCS B
€IMHCTBE Y4YeOHONH W BOCIHUTATENBHON JEATENIBHOCTH B COOTBETCTBUU C
TYMaHUCTHYECKUMH, COIIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH
U WJeaJlaMd POCCHUMCKOrO Tpa)<IaHCKOro OOIIEeCTBAa, MPUHATHIMH B OOIIECTBE
HOpMaMd M TpaBUJIAMU  TOBEACHUSA,  CIOCOOCTBYIOIIMMH  IpOLEccam
CaMOIIO3HAHUS, CaMOPa3BUTHUS W HPABCTBEHHOTO CTAaHOBIICHUS JIMYHOCTH
00yJaroIMXcs.

JIMYHOCTHBIE Ppe3yNbTaThl OCBOCHHS TMpeAMeTa «XHUMHS»  OTPaKArOT
c(OPMUPOBAHHOCTh OIBITa MO3HABATEIBHON M TMPAKTUYECKOW JEeSTEIbHOCTH
oOyJaromuxcst Mo pealn3aiuy MPUHIATHIX B 0OIIECTBE LIECHHOCTEH, B TOM YHCIIE B
JaCTH:

1) rpaIaHCKOro BOCIIUTAHUS:

OCO3HaHUs 00YYarOIIMMHCS CBOMX KOHCTUTYLHMOHHBIX MPaB U 00S3aHHOCTEMH,
YBaKEHUS K 3aKOHY U MPABONOPAJIKY;

MPEICTaBICHUS] O COLHMAIbHBIX HOPMax U TMpaBWIaX MEXKINYHOCTHBIX
OTHOUIECHUH B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUM YYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHIMOJIHECHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TNOHMMAThb M NPUHUMAaThb MOTHBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTHI IPYTHX MpU aHAJIW3€ PA3TUYHbIX BUJIOB YUEOHOH 1EATEIbHOCTH;

2) NIaTPUOTHYECKOTO BOCTIMTAHNS

LEHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTE€YECTBECHHON XUMMHHU,

YBaXEHUS K NIPOLECCY TBOPYECTBA B O0JIACTH TEOPUM M IMPAKTHYECKOTO
NPUMEHEHUS XMUMHH, OCO3HAHUS TOrO, YTO JIOCTH)KEHHUS HAYKH €CTh pPEe3yJbTaT
JUINTEIbHBIX ~ HAaOMIOJEHUN, KPOIOTJIMBBIX  AKCIEPUMEHTAJIbHBIX IIOMCKOB,
IIOCTOSIHHOTO TPYy/1a YYEHBIX U PAKTUKOB;

MHTEpeca M TO3HABAaTEIbHBIX MOTHMBOB B MOJYYEHHH U MOCIEAYIOLIEM
aHanu3e UHPOpPMalUU O MEPEJOBBIX JOCTHKEHHSIX COBPEMEHHON OTE€YECTBEHHOM
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHNA:

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO IMOBE/ICHHUS;

CIIOCOOHOCTH OII€HMBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMHU SIBICHUSIMU,
Y MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M ITOCTYNKM CBOMX TOBApPHUILEH C
NO3ULMKA HPABCTBEHHBIX M MPAaBOBBIX HOPM M OCO3HAHHE TMOCIEACTBUN 3TUX
MOCTYIIKOB;

4) ¢popMHUPOBAHNS KYJIbTYPbI 310POBbSI:

MOHMMAaHMUSl IIEHHOCTEH 3J0pOBOTO M Oe3omacHoro oOpasza IKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIECHHMSI K COOCTBEHHOMY (DH3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COOMIOICHNs TpaBWJI OE30MacCHOTO OOpalIeHUs] C BELIECTBAMH B OBITY,
TOBCEIHEBHOM KU3HU U B TPYJIOBOM JEATEIIBHOCTH;

NOHUMAaHUsl LEHHOCTU TMpaBWI MHAUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYAIUAX, YTPOXKAIOUIUX 3I0POBbIO U KU3HU JIIOJIEH;

OCO3HaHUSl TOCIEACTBUM W HENPUATHS BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KypEHHS);

5) TPy10BOT0 BOCTIMTAHUS:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEOBATENbCKON
JESITEIBHOCTH,  OOILIECTBEHHO TOJIE3HOM, TBOPYECKOM U  JAPYTrUX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHMBHOE Yy4YacTHE€ B PEUICHUM IPAaKTUYECKHUX 3anad
COLIMAJIbHON HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



UHTEpeca K MPAKTHUECKOMY HM3YYEHHIO Mpodeccuil pa3TuyHoOro pojaa, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS IPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBaXEHHS K TPYAY, JIOAAM TPyJla U pe3yJibTartaM TPYAOBOM JEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUYATbHON TPACKTOPUU
oOpazoBaHusi, Oyayuied npodeccuu W peanu3alnvl COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rnYecKOro BOCIIUTAHMSA:

AKOJIOTUYECKU LEIECO00Pa3HOro OTHOLICHHSI K MPUPOJE, KaK HCTOYHHKY
CYILIECTBOBAHUS KU3HHU Ha 3€MIIE;

MMOHUMAaHUsl IJI00AJIBHOTO XapakTepa 53KOJIOTMYECKUX MpoOeM, BIUSHUSA
SKOHOMMYECKHUX IPOLECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHON CPENBI;

OCO3HaHUS HEOOXOJUMOCTH HCIOJIb30BAHUSI JOCTHXKCHUM XUMUU IS
peLIeHUs] BOIIPOCOB PALIMOHATIBHOIO IIPUPOIOIIOIb30BAHUS,

AKTUBHOTO HENPUATHS JCUCTBUW, TMPHUHOCAIIUX BpPEJ  OKPYKarolleu
OPUPOAHON Cpejie, YMEHHSI TPOTHO3UPOBATh HEOJArONMpPUATHBIE SKOJOTUYECKUE
MOCJEACTBUSA MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAIATH UX;

HaJIMYUsl PAa3BUTOTO 3KOJIOTMYECKOTO0 MBILIUIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
OmbITa JEATEIIbHOCTH HKOJIOTHUYECKOM HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI UMM B TO3HABATEJIbHON, KOMMYHUKATUBHOW W COLIMAIBHOMU
MpPaKTUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO MPOTUBOCTOSATH HJICOJOTUH
xemodoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

C(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CcHenu(PUKA XUMUM KaK HayKd, OCO3HaHUs €€ poJid B
bopMHpPOBaHUN PAINMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHM IEITOCTHOTO
MpeACTaBICHUsT 00 OKPYKAIOIIEM MHPE KaK O €IMHCTBE MPUPOJILI M YEIOBEKA, B
MO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIeHUH MPOoOJIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B  0COOOM 3HAYUMOCTH XHUMHUH JUISI  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyYMaHHCTUYECKOMW HANpaBJICHHOCTH M BaXXHOW pOJU B
CO37aHMU HOBOW 0a3bl MaTepUagbHON KYJIbTYpPbl, PEIICHUU TJIO0ATBHBIX MPoOIeM
YCTOMYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPIETUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0O€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, O0ECIIEYEHUU YCIOBHMA
YCIICITHOTO TpPyAa W OSKOJOTHYECKH KOMGOPTHOM KHU3HU KaXKIOrO 4JjeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TOHUMAHHUS CYIIHOCTH METOAO0B
MO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HUCIOJIb30BaTh



MoJTydyaeMble 3HAHMS IS aHaIn3a U OOBSCHEHUS SIBJICHUN OKPYKAIOIIETr0 MUpa U
MIPOUCXOISIINX B HEM U3MEHEHHI, YMEHHUS J1eJ1aTh 0OOCHOBAHHBIE 3aKI0YEHUS Ha
OCHOBE HAy4YHbIX (AKTOB M HUMEIOIIUXCA JAHHBIX C LENbI0 IOJYyYEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUSA IS
penieHus IpoOJieM B peasibHbIX KU3HEHHBIX CUTYaLUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATEIbCKON AEATENbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJIy4YCHHIO HOBBIX 3HAaHUN 1O XUMHUHU B
COOTBETCTBHUHM C KU3HEHHBIMHU MOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTAM TpyJla B pa3IUYHbIX cepax MpopecCHOHaATbHON
NEATEIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TMpeaMeTa «XHUMHs» Ha
YPOBHE CpeAHEro o0Iiero oopa3oBaHus BKIOYAIOT:

3HauuMble Uil (GOPMHpPOBAHUS  MHUPOBO33PEHHS  OOydaronuxcs
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEIMUPUKY METOJOB ITO3HAHMS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECCTBO, DHEPTHS, SIBICHHUE,
mpoliecc, CUCTeMa, HaydHbIM (hakT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJoBaHue, HAOI0IeHNEe, U3MEPEHUE, IKCTIEPUMEHT U JIPYTHUE);

YHUBEpCaAIbHBIC YUeOHBIC NEUCTBHUS (ITO3HABATEIIbHBIC, KOMMYHHUKATHBHBIC,

PETYJISITUBHEBIE), o0ecreynBaroIne dbopmupoBaHue (yHKUIHOHATBHOM
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YyYaronXcs;
CHOCOOHOCTD oOyuaroumxcs UCIIOJIb30BATh OCBOCHHBIE

MEXKIMCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JIEUCTBYS B MIO3HABATEIIBHON U COLUAIIBHOU MTPAKTHUKE.

MertanpeaMeTHble PE3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMH U  PETYJIATUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU yueOHbIMH NO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE AeCTBHSI:

CaMOCTOSITeTbHO  (popMynMpoBaTh U aKTyaJIM3UupoOBaTh  IpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPEAENATh LENU JESATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI AEATEILHOCTH C IIOCTABJIEHHBIMHU LIETIAMU;

WCIIOJIb30BaTh NMPU OCBOCHUU 3HAHWUW MNPUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIJICIISITh XAPAKTEPHBIE NMPHU3HAKUA IOHATUMA W YCTAHABJIMBATH MX B3aWMMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIUE MOHATHUS JIJIs1 OOBSACHEHUS OTACIbHBIX (PAKTOB U
SIBJICHUIM;

BbIOMpaTh OCHOBaHMWS M KPUTEPUM s KIACCU(PUKALUU BEUIECTB MU
XUMHUYECKUX PEAKIINIM;

YCTaHABIMBAaTh NPHUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJIICHUSIMU;

CTPOUTb JIOTMUECKHE pacCyKIACHUs (MHAYKTUBHBIE, JE€IyKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHUS B paccMaTpUBAEMBbIX
ABIICHUAX, POPMYIHPOBATH BHIBOJBI U 3aKIIFOUCHUS;

MPUMEHSATh B MPOLECCE MO3HAHMS, UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEH, IPEOOPA30BBIBATH MOJIEIbHBIC IPEJICTABICHUS — XUMHUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XHUMHYEcKas (opMmyja, ypaBHEHUE XUMHYECKOM
peaKklMy — MpU PELIEHWU Y4YEOHBIX MO3HABATEIBHBIX W MPAKTUYECKUX 3a/ad,
MIPUMEHSATh HAa3BaHHbIE MOJENIbHbIEC NIPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKIUH.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

BJIaJ€Th OCHOBAMH METOJOB HAyYHOI'O MO3HAHHUSA BEIIECTB M XUMHYECKHX
peaKkuui;

(opMyIHpPOBATH LIEJU U 3a/1a4U UCCIEIOBAHMS, UCIIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAauyeCTBE HWHCTPYMEHTA
NO3HAHMUSI U OCHOBBI Ui (DOPMHUPOBAHMS TMIIOTE3bI MO MPOBEPKE MPaBUIBLHOCTU
BBICKa3bIBAEMbBIX CYKJECHUN;

BJIAJETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUA W IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUSI HAOII0aTh 332 XOJOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUpPOBATH
000O0IIEHHS U BBIBOBI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3yJIbTaTOB MCCIIEI0BaHNUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O TIPOJICIIAHHON paboTe;

npuoOpeTaTh ONbIT YYEHUYECKOM HCCIIEIOBATEIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIbBHOMY
IIOMCKY METOJOB pEIIEHUs MPAKTHYECKUX 3a7ad, NPUMEHEHHIO Pa3Iu4HbIX
METO/IOB ITO3HAHMSL.

3) padora ¢ uHpopManHeii:

OPUEHTHPOBAThCSI B PA3IUYHBIX HMCTOYHHMKAX HMHPOpMAIMK (HAY4YHO-
NoMmyJisipHasi JIMTeparypa XUMHUYECKOTO COJIEpKaHMs, CIpPaBOYHbIE IMOCOOMUS,
pecypebl HTepHeTa), aHamM3upoBaTh MHMOPMALIMIO PA3NMYHBIX BUAOB U (HOpM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYUBOCTH;



(GopMyIupOBaTh 3alpPOChl U MPUMEHATh PA3JIUYHBIE METObI MPU TOUCKE U
orOope wuH(pOpMannK, HEOOXOTUMOW JJs BBINOTHEHHS Y4YeOHBIX 3ajad
OIIPENICTIEHHOTO THUIIA;

MpHOOpeTaTh OIMBIT HKCIOJB30BaHUA HH(OPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMaJbHYIO  GoOpMy  MpeACTaBICHUS
uH(popManuu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U JPYTHE);

HCIIOJIb30BaTh HAY4YHBIM S3bIK B KAayecTBE CpEICTBA IMpu paboTe ¢
XUMHUYECKON HMH(pOpMAIUEil: MPUMEHATh MEXMIpPEAMETHbIE ((PU3UYECKHE U
MaTeMaTUYeCKUe) 3HAKU U CUMBOJIBI, POpMYJIbl, aO0OpeBUATypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPEoOpa3oBbIBaTh 3HAKOBO-CUMBOJHUYECKHE CPEICTBA
HaIJISIHOCTH.

OBiaieHHe YHUBEPCAJbLHBIMU KOMMYHHUKATUBHBIMH 1eHCTBUSIMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOI TeMbl B XOJIe AHAJIOra W/ Win
JUCKYCCUM,  BBICKAa3bIBaTh  MJEeH, (HOPMYIHpPOBaTb CBOM  HPEUIOKECHUS
OTHOCHUTEJILHO BBITIOJIHEHUS NIPEITIOKEHHON 3a1auH;

BBICTYNIATh C NpPE3EHTAlUEN pe3yJbTaTOB MO3HABATEIBHOU [EATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IIPHU BBIIIOJIHEHUH
XMMHYECKOTO 3KCIEPUMEHTa, MPAKTUUYECKONH pabOThl MO MCCIIEIOBAHUIO CBOWCTB
M3y4YaeMbIX BEILECTB, peajan3alnund y4eOHOro npoekra u (popMyanpoBaTh BBHIBOAbI
10 pe3yJbTaTaM MPOBEAEHHBIX HMCCIEIOBAHUN IyTEM COTJIACOBAHMS IMO3MIIMA B
X0J1€ 00CYX/IeHUSI U 0OMEHA MHEHUSIMHU.

Osgi1aieHHe YHUBEPCAJBHBIMHU PeryJISTUHBHBIMHM JAelCTBUSMM:

CaMOCTOATENIbHO IJIAHUPOBATh W OCYILECTBIATh CBOI IO3HABATEIbHYIO
NeSITENIbHOCTh, ONpenensss e€ Lenu W 3ajJadyd, KOHTPOJIMPOBAaTb W IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATh TMpEAjiaraéMblii  alrOpPUTM JEHCTBUM TIPH
BBITIOJIHGHUM YYEOHBIX W HCCIEIOBATEIbCKUX 3ajlad, BbIOWpaTh Haunbosee
3hdexTuBHBIN crnoco0 HMX peleHuss C Y4ETOM TMOITY4YEHUs HOBBIX 3HAHUU O
BEIIECTBaX M XUMUYECKUX PEAKITUSX;

OCYUIECTBISTH CAMOKOHTPOJIb CBOEH JEATEIHHOCTA HA OCHOBE CaMOaHaln3a
U CaMOOLICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHble pe3ylbTaThl OCBOEHUSA Kypca «OpraHuyeckas XuMH»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TMPEACTABICHUN O XUMHYECKOM  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHON KaPTHUHBI MUPA, POJIM XUMUHU B TTO3HAHWUHU SIBICHUN



npupoasl, B (GOPMHUPOBAHWU MBINUICHUS ©  KYJIbTYphl  JUYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM TS PEIIECHUS TPAKTUYECKHUX 3a/1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO W TPHPOTHOU
cpene;

BJIAJICHUE  CUCTEMOW  XHMMHYECKHX  3HAHWUW, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XMMHUYECKUH OJIEMEHT, arToM, JJEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTD, JIEKTPOOTPHUIIATEILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpali€¢HHas), MOJIb, MOJSpHas
Macca, MOJSIpHBIA OOBEM, YIIEPOJHBIN cKeneT, (YHKIMOHAIbHAs TpyIIa,
paguKan, WU30MepHs, H30MEpbl, TOMOJIOTUYECKUIN Psili, TOMOJIOTH, YIJIEBOJAOPObL,
KHCIIOPOJ, M a30TCOAEpPKAUIUE COCTUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPHUsI CTPOCHUS
oprannueckux BemecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHUI S3bIK XUMHH, MHPOBO33PEHUYECKUE 3HAHMS,
JekKAIMEe B OCHOBE IOHUMAHHMS MPUYMHHOCTH MU CHUCTEMHOCTH XHUMHYECKHUX
ABJICHUHM, (PAKTOJIOTUUECKUE CBEJAEHUS O CBOMCTBaX, COCTaBe, MOJIYYCHUH U
0€30MacHOM HCIMOJIb30BAaHUM BAKHEHIIIUX OPraHUYECKUX BEHIECTB B OBITY H
MPAKTUYECKOM NEATEIbHOCTH YETIOBEKa;

c(hOpPMHPOBAHHOCTh YMEHHMM BBIABISTH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCMIOJb30BATh COOTBETCTBYIOUIUE TMOHATHS MHPH
OMMCAHUU COCTaBa, CTPOCHUS U MPEBpAICHUN OPTraHUYECKUX COCAMHEHUN;

c(hOpPMHPOBAHHOCTh YMEHHM HCIOJIb30BATh XUMHUYECKYIO CHUMBOJUKY IS
COCTaBJICHUSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl OpraHMYeCKUX BEIIECTB M ypaBHEHUM XUMHUYECKUX pPEaKIHil,
M3TrOTaBIMBaTh MOJIENIM MOJIEKYJ OPraHMYECKHX BEIIECTB AJISI WJLIFOCTPALUUA HMX
XUMHUUYECKOTO Y MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUM yCTaHABIMUBATh MPUHAIJICKHOCTh H3YUYEHHBIX
OpPraHUYeCKUX BEIIECTB IO KX COCTaBY M CTPOCHUIO K OMNpeAcIEHHOMY
KJIacCy/Tpynne CcOoeauHEHUN (YIJIeBOJIOPOJbl, KHUCIOPOA U a30TCOJAEpXkallue
COEIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS), JaBaTb MM Ha3BaHHS IIO
cucrematnueckoir HomeHkiaatype (IUPAC), a Takke NpHUBOAWTH TPHUBHUAJIBHBIC
Ha3BaHMUS OTACIBHBIX OPraHUYECKUX BEIIECTB (ATUJICH, MPOIUJICH, AalleTUJICH,
ATUJICHTJIMKOMb, TIULEpUH, (PeHos, GopMalbaerul, aneTaibIerujl, MypaBbUHAS
KHCJIOTA, YKCYCHAsi KUCJI0Ta, OJICMHOBAs KUCJIOTA, CTEAPUHOBAsI KUCJIOTA, TIII0K034,
bpykTO3a, Kpaxmall, 1eJUTI0I03a, TIUIIH);

cOPMHUPOBAHHOCTh yMEHHSI OMPEIEIATh BUIbl XWMHUYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJUHAPHbBIC U KPATHBIC);



c(hOPMHUPOBAHHOCTh YMEHUS TPUMCHITH TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux Bemiects A. M. ByTiepoBa 111 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT MX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHUS MaCChl BEIIECTB;

chOpPMHPOBAHHOCT, ~ yYMEHHMH  XapaKTepu30BaTh  COCTaB, CTPOCHHE,
bu3NYecKue M XUMHYECKHE CBOWCTBA THUIUYHBIX TPEICTABUTENICH pPa3IMIHBIX
KJIACCOB OPraHMYECKUX BemeCTB (METaH, 9TaH, JTHJCH, MPOIWJICH, alleTUJICH,
Oyranuen-1,3, metunoOyraauen-1,3, O€H30JI, METAHOJ, 3TAHOJ, AITHJICHIJIUKOJb,
IJIMLIEPUH, (EHOJI, alleTalbJIeTHl, MypaBbUHAsA W YKCYyCHas KUCJIOTHI, TJIIOKO3a,
Kpaxmai, [eII0JI03a, aMUHOYKCYCHas KHCIIOTa), WTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXKIYy HUMH YPaBHCHHSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUH C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh UCTOUHUKHU YTJIEBOJOPOIHOTO
Chipbs (He(dTh, NPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TMEpepadOTKUu U
MPaKTUIECKOE IPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHA TPOBOJUTH BBIUUCICHUS TI0 XUMHYCCKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJMUYECTBA MCXOIHOTO BEIIECTBA WIIM MPOAYKTA
peakiuy IO HM3BECTHBIM Macce, OOBEMY, KOJWYECTBY OJHOTO M3 HMCXOJHBIX
BEIIECTB WJIM MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHUH BIIAJIeTh CHUCTEMON 3HAHUNW 00 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCIIOJIb3yeMbIX B XUMHH TPU M3YUYCHUH BEIIECCTB U
XUMUYECKUX SIBJICHUN (HAOIOACHNE, U3MEPEHHE, DKCIIEPUMEHT, MOJICITMPOBAHNE),
WCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUS [UJIl TPUHATUS PEIICHUN B
KOHKPETHBIX J>KM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEHIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIO/IaTh MPaBUJIa MOJIb30BaHUS XUMUYECKOU
MOCYJIOM W J1abopaTOpHBIM OOOPY/IOBaHHWEM, a TakKKe IpaBuja OOpalleHHs C
BEII[ECTBAMHU B COOTBETCTBHHM C HMHCTPYKIMSIMH TIO BBIOJTHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OITBITOB;

c()OPMHPOBAHHOCTh yMCHUH IIJIAHUPOBATh W  BBIMOJHATH XUMHUYCCKUN
IKCIIEPUMEHT (TIPEBPAIICHUS OPTAaHWMYECKHUX BEIIECTB MPY HarpeBaHUH, TOJTyUCHHE
STWICHA W U3YYCHHE €ro CBOWCTB, KAYECTBEHHBIC PEAKIIMA OPraHUYECKUX
BEIIIECTB, JCHATYypaIusi OCJIIKOB NMPU HArpEeBaHWM, IBETHBIC PEAKIMU OCJIKOB) B
COOTBETCTBHUM C TpPaBWIAMH TEXHUKH O€30MaCHOCTH TIpH OOpaIieHUuH C
BCIIECTBAMH M JIADOPATOPHBIM O00OPYIOBAaHWEM, TMPEACTABIATh PE3yJIbTaThI
XUMUYECKOTO JKCIEprMeHTa B (opMe 3alucCh YpPaBHEHUNW COOTBETCTBYIOIIUX
peaknuii 1 GOPMYyITUPOBAThH BHIBOJIBI HA OCHOBE dTUX PE3YJIbTaTOB;

cOPMHPOBAHHOCTh YMEHUW KPHUTHYECKH aHAJIU3UPOBATh XUMHUYECKYIO
uH(pOpMaIMIO, TMOJIY4aeMyK U3 pPa3HbIX HCTOYHUKOB (CpeicTBa MacCOBOM
uHopmaruu, IHTepHET U IpyTrux);



chOPMHPOBAHHOCTh ~ yMEHUH  COOMIOJATh  TpaBWIa  AKOJOTUYECKU
L[EJIECOO0PA3HOr0 MOBEAECHHUS B OBITY W TPYAOBOW JESATENBHOCTH B LEJAX
COXpPAaHEHUSI CBOETO 3J0POBbSI U OKPYKAlOIed MPUPOTHON Cpebl, OCO3HABATH
OMAaCHOCTb BO3JICUCTBHS Ha >KUBBIE OPraHU3MbI OINPEACIEHHBIX OPTaHUYECKUX
BEIIECTB, MOHUMasi cMbica mokaszatens I[1JIK, mosicHaTs Ha mpumepax crocoObl
YMEHBIICHUS! W TPENOTBpAIICHUs] HX BpPEJHOTO BO3JCHCTBUA Ha OpPraHu3M
YeJI0BEKa;

JUIsl 0OyYaronIMXcsi ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYITHBIX METOJaX IIO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL CIENbIX M CHA0OBUASIIUX OOYYaIOIIMXCA: YMEHUE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpains nis 3anucu XuMHYeCKUuX

bopmyi.
11 KJIACC

[IpenmeTHBle pe3ynbTaThl OCBOCHHUS Kypca «OOImas W HeopraHudyeckas
XUMHUSD» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHUN: O XHMHYCCKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHUpPA, pPOJM XUMHUHM B T[IO3HAHUU SIBICHUU
npuponabl, B (HOPMUPOBAHUM MBIIUIEHUS U  KYJbTYphl  JIMYHOCTH, €&
(GYyHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOIMMOM IS pEIICHHS TPAKTHYECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO W IPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOITOJIAraoIINe IMOHATUS (XUMUYECKUN DJEMEHT, aTOM, H30ToIm, S-, p-, d-
AJIEKTPOHHBIE OpPOMTAIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJSIPHBI OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEBHOCTD, CTEIIEHb OKHUCJICHHS, XUMUYECKasi CBA3b
(KoBajieHTHas, MOHHAs, METaJUIMYeCcKas, BOAOPOJIHAS ), KpUCTAJIIMUECKas PEIETKa,
TUNBl ~ XUMHYECKMX  pPEaKIui, PpacTBOP, JJEKTPOJMUTHI, HEIJIEKTPOJUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUMAIMS, OKHUCIUTENb, BOCCTAaHOBUTEIhL, CKOPOCTH
XMMHUYECKOM peaKklnM, XHMHUYECKOE PpaBHOBECHE); TEOPHUHM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoanueckuid 3akoH JI. WM. Menneneena,
3aKOH COXpPaHECHUS MACChl BEIIECTB, 3aKOH COXPAHECHUS U IMPEBPAILCHUS SHEPTUU
NPy XUMHUYECKUX PEaAKIUX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUHN S3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JIeKAIIME B OCHOBE MOHUMAHUSA MNPUYUHHOCTUA U
CUCTEMHOCTH XWMHUYECKHUX SIBIIEHWUH, (DAaKTOJIOTHYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MaCHOM HMCIOJIb30BAHUM BaKHEHUIIIMX HEOPTraHUYECKUX
BEILIECTB B OBITY M IPAKTHYECKOH JEATEILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEpHbIE MPU3HAKU TOHSATHUH,
YCTaHABIMBATh MX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS IPH
ONKMCAaHUU HEOPTAHMYECKUX BEIIECTB M UX MPEBPALLECHU;

c(hOpPMUPOBAHHOCTh YMEHHM HCIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY IS
coctaBieHus (OpMyJ  BEIIECTB W yPaBHEHUH XUMHYECKHX  PEaKIui,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE HA3BAHMS OTAEIIBHBIX
HEOPraHWYECKUX BEIECTB (YrapHbIi ra3, YIJIEKHCIBIM ra3, amMMHuak, rami¢Has
U3BECTh, HETALIEHAs! U3BECTh, IUThEBAs COAQ, IUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUN ONPEEIATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX PA3JIMYHOTO COCTaBa, BUJ XMMHUYECKOU
CBsA3M (KOBaJIEeHTHAsl, MOHHAS, METAJUIMYECKasi, BOJAOPOJHAsA) B COCIUHEHUSX, THUII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOI'O BeElIeCcTBAa (aTOMHas, MOJIEKYJspHasd,
MOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOJAHBIX PACTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIMBATh MPUHAAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HUX COCTaBY K OIpPEACIEHHOMY KiacCy/TpyIe
COEIMHEHHUH (TIPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCU/bl, OCHOBAHUS,
KHUCJIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUM PACKpPBIBaTh CMBICI MEPUOANYECKOro 3akoHa JI.
N. MeHnaeneeBa U 1EMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, 0OBSICHUTEIIbHYIO
U IPOTHOCTHYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XHUMHYECKUX 3yeMeHTOB 1-4 mnepuonoB Ilepuoanueckoit cucteMsl
xumuueckux syeMenToB J[. M. MenngeneeBa, HMCIONB3ys MOHATHS «s-, P-, d-
DIEKTPOHHBIE opOuTanm, «IHEPreTUYECKUe YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M MX COECIWHEHUN
10 nepuoaaM u rpynnam llepuoguueckon cucremMbl XUMUYECKUX 31eMeHTOB Jl. U.
Mengeneena;

cOPMHPOBAHHOCTh ~YMEHHUM  XapakTepu3oBaTh (OMUCHIBaTH)  OOIIKE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEHIECTB  Pa3jIMYHbIX  KJACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKOM CBSI3U MEX]y HEOPraHWYECKUMH
BEILECTBAMH C TOMOILBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMIA;

c(OpPMHPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XMMUYECKHE PEAKIMHU TI0
pa3IMYHBIM TpHU3HAKAM (YHUCIYy U COCTaBY PEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuud, U3MEHCHHUIO CTETICHEW OKHCIICHUS JJIEMEHTOB, OOpaTUMOCTH
pEaKlny, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHMM COCTaBIISATh YPAaBHEHHUS pEaKUUN PpPa3InYHbIX
TUIIOB, IIOJIHBIE U COKPAILIEHHBIE YPaBHEHUS peaklMii HOHHOIO OOMEHa, yUUThIBasI
YCIJIOBHSI, IIPY KOTOPBIX 3TH PEAKLUHU UAYT A0 KOHIIA,



chOpPMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKLUUH, MOATBEPKIAIONINE
KAUECTBEHHBII COCTaB pAa3JIMYHBIX HEOPraHWYECKHX BEIIECTB, pPAaCIO3HABAThH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEIIECTB;

c(OPMUPOBAHHOCTb ~YMEHHMI  pacKpblBaTh CYHUIHOCTb  OKHCIIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN IMOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOro OajaHca
ITUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKiuu OT pa3INuHbIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aercTeus (nmpunuun Jle [latense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb XUMHUYECKHE IPOLECCHI,
JeXallke B OCHOBE IPOMBIIUICHHOTO IOJYYEHUsI CEPHOM KHCIOTHI, aMMHaKa, a
TaK)K€ C(POPMUPOBAHHOCTH MPEACTABICHUA OO0 OOIIMX HAay4YHBIX MPUHIUIAX M
AKOJIOTUYECKUX MPOOIEMax XUMUUECKOT0 IIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCIEHUS C HCIOJIb30BaHUEM
HNOHATHS «MaccoBas JOJsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHUM Tra3oB
IpU XUMHUYECKHX PEaKIUsAX, MacChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM O0BbEMY OJHOrO M3 YYaCTBYIOLIMX B PEAKIIHH
BELIECTB, TEIJIOBOro 3¢ (eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BELLIECTB, IPEBPAILECHUS U COXPAHEHHSI SHEPT UM,

c(OpMUPOBAHHOCTh YMEHUH COOIIOAATH MpaBHJia MOJIb30BAHUS XUMUUYECKON
MOCYJIOM W J1abopaTOpHBIM O0OPY/IOBaHHWEM, a TakKe IpaBuja OOpaIIeHHsS C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLHMSIMH IO BBINOJIHEHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBHINOJIHATH XUMHUYECKHIA
DKCIIEPUMEHT (Pa3j0KEHHE IMEPOKCHIA BOJAOPOJA B IMPHUCYTCTBHM KaTaau3aropa,
ONpEJENEeHUE Cpellbl PAacTBOPOB BELIECTB C IOMOIIBI  YHUBEPCAIBHOIO
WHIUKATOPA, BIAMSHUE Pa3IUYHbIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKON peakluu,
peakiuy MOHHOTO OOMEHA, KaueCTBEHHbIE Peakluu Ha cyibdar-, kKapOoHAT- U
XJIOPU/I-aHHOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCHEPHUMEHTAIBHBIX 3a1ad 110
TeMaM «Metaiel» U «HeMeramisl») B COOTBETCTBUM C IpaBUJIaMU TEXHUKH
0e30MacHOCTH MIPU OOPAILEHUU C BEUIECTBAMHU U JIaDOPAaTOPHBIM 000PYIOBAaHUEM,
NPEACTABIATh PE3YNbTaTbl XMMHUYECKOTO JKCIepUMEHTa B (GOpMe 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX PEAKIUN U (OPMYIUPOBATH BBIBOJBI HAa OCHOBE
ITUX PE3YJITATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAJTU3UPOBATH XUMHYECKYIO
uHpOpMAIMIO, IOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
KOMMYHHUKalu, HTEpHET U ApyTux);



chOPMHPOBAHHOCTh ~ yMEHUH  COOMIOJATh  TpaBWIa  AKOJOTUYECKU
1[e71IeCO00pa3HOTO TOBEICHUSI B OBITY U TPYAOBOM JIESITEIBHOCTH B LEISAX
COXpPAaHEHUSI CBOETO 3J0POBbSI U OKPYKAlOIed MPUPOTHON Cpebl, OCO3HABATH
OMAaCHOCTb BO3JICHCTBUS Ha KUBbIE OPTaHU3MbI OMPEICIIEHHBIX BEUIECTB, TOHUMAs
cmpicn mokazarens [IJIK, mosicHAT, Ha mnpuMepax crnocoObl YMEHBIICHHS U
peIOTBPAIICHHS UX BPEIHOTO BO3JCHCTBUS Ha OPraHU3M YelIOBEKa;

TUIsT 0OYJaroNIMXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBBSI: YMEHUE
MPUMEHSATh 3HAHHWS 00 OCHOBHBIX JOCTYITHBIX METOJaX IIO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CIENbIX MW CHA0OBUASIIUX OOYYaIOIIMXCA: YMEHHE HCIOIb30BaTh
penbeHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpains ns 3anucu XuMHYeCKUuX

dbopmyi.



TEMATHYECKOE IINIAHUPOBAHUE
10 KJIACC

KoauuecTBo 4acoB DeKTPOHHbIE
HaunmeHoBaHue
Ne n/n AVICTOB 1 TeM Beero Kontpoasu | IlpakTuuec (un¢posere)
P pIePadoOThI | KHEePadOThI oGpasoBaTesbHble
NMPOrpaMMBblI pecypebl
Pasznen 1. TeopeTuueckue 0CHOBBI OPraHUYeCKOH XMMHUH
IIpenmeT opraHuyecKoM XUMHUH.
1.1 Teopus CTpOEHUSA 3 0 0
OPTaHUYECKUX COCAUHCHHUN A.
M. byTtaepoBa
Uroro o pazgeny 3
Pasznen 2. YrieBoaopoabl
2.1 [IpenenvHbIE yriIeBOIOPOIHl — 2 0 0
QJIKaHBI
HenpenenbHbie yrieBoaopos:
2.2 QJIKCHBI, AJIKAIUCHBI, ATKUHBI 6 0 1
2.3 ApoMaTHYECKHE YTIEBOJOPOIBI 2 0 0
IIpupoaHble HCTOUHUKHU
2.4 by 3 1 0
YTIIEBOIOPOIOB UHX
nepepaboTka
Uroro mo pazgeny 13
Paznen 3. Kuciopoacoaep:kamnme opranuieckue coeTHHeHHsI
3.1 Cruprtsl. Oenon 3 0 0
Anpsnerunsl. KapOoHoBBIE
3.2 kucnoThl. CIoXKHBIE d(pu 7 0 1
. pBI
3.3 Yrnesoasl 3 1 0
Uroro o pazueny 13
Pa3znen 4. A3oTcoaep:kaliue oOpraHnyeckue coequHeHus
4.1 ‘ AMUHBI. AMUHOKUCIIOTBI. benku 3 0 0
Uroro o pazueny 3
Pa3znen 5. BoicokoMoJieKy JIsipHbIe COeTHHEHUSI
51 ‘ [Tnactmaccel. Kayuyku. Bosokna 0 0
Uroro no paznemny 2
OBUIEE KOJIMYECTBO YACOB I10 34 2 2

[TPOT'PAMME




11 xaace

KoanuecTBo yacos JJ1eKTPOHHbIE
HaumenoBanue
Nen/m | pazpnenos u Tem Bcero Koutpoaen | Tpakriiee (undponbic)
bplepaldoThl | KHepadoThI obpasoBaTe/hbHbIe
NMporpaMMblI pecypebl

Pa3znen 1. Teopernyeckne 0CHOBBI XUMHUU

CrpoeHue aToMoB.
1.1 ITepuonuueckuit 3aKOHU 3 0 0
Ilepuoauyeckas cucrema

XUMHUYECKHX d1eMeHToB [. 1.

MengeneeBa
Crpoenue BellecTBa.
12 MHoroo6pasueBemecTn 4 0 0
1.3 XUMHYECKHE peaKkluu 6 1 1
Hroro o pazaeiny 13
Pa3znen 2. Heopranmueckasi XuMus
2.1 Merauibt 6 0 1
2.2 Hewmeramisr 9 1 1
CBs13p HEOPraHUYECKUX U
23 OPraHnvYCCKUX BCUICCTB 2 0 O
Uroro mo pazmeny 17
Paznen 3. Xumus v )Ku3Hb
3.1 ‘ XWMHsI ¥ )KU3HB 4 0 0

Wroro no paznemny

OBILIEE KOJIMYECTBO YACOB I10 34 2 3
ITPOTPAMME




IHOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacoB JJIeKTPOHH
(]
N Kontpoas | Ilpakrnuec, PI€
n/ | Temaypoka Bcero HHdpoBbIe
HbIE KHe

. padoThI padoThI obpasosare
bHbIE
pecypchl

[Ipenmer oprannyeckor XMMUH,

1 €€ BO3HUKHOBEHUE, PA3BUTHE U 1 0 0 bubnnoreka
3HAYEHHUE LHOK
Teopus ctpoenust

2 OPraHUYECKHUX COCAMHCHHI A. 1 0 0 Bubmiorexa
M. bytneposa, €€ OCHOBHBIE IIOK
MOJI0KEHUSI
[IpencraBnenue o
KJ1acCU(pUKALIMN OPTaHUYECKHUX
BeulecTB. Homenkiartypa

3 (cucremaTuveckas) u P 1 0 0 Bubmmoreka
TPUBHAJIbHBIC Ha3BaHUs LOK
OpraHM4YeCcKUX BEILIECTB
AJKaHBI: COCTaB U

4 CTpoeHHe, 1 0 0 bubnuoreka
TOMOJIOTUYECKUU [HOK
pAA
MeraH u 3TaH — NpoCTEUILINE

5 NPEACTABUTEIIN AJIKAHOB 1 0 0 Bubnnoreka

[HOK

6 AJIKEHBI: COCTaB U CTPOCHHUE, 1 0 0 bubnuoreka
CBOMCTBA [HOK
OTUJEeH U NpONuiIeH —

7 MIPOCTEUILINE IPEACTABUTEIIN 1 0 0 bubnmoreka
AJIKCHOB LHOK
[IpaxTnueckast padora Ne 1.

8 «IlonydyenuesTuineHa u 1 0 1 bubnmoreka
U3YYEHHUE €r0 CBOKMCTBY [HOK
Ankanuensl. byranuen-

9 1,3 n MeTnnOyraueH- 1 0 0 Bubauoreka
1,3. Iloyuenue IIOK
CUHTETHUYECKOTO KaydyKa
U pE3UHbI
AJKUHBI: COCTaB U OCOOEHHOCTH

10 CTPOCHHSI, FOMOJIOTHIECKHH PsII. 1 0 0 BHGIHOTEKA
AnerniieH — npocrenmun [IOK
NIPEJICTABUTEINb AJIKHHOB
Bbruncnenus no ypaBHEHUIO

11 XHMHYECKON PEAKIIUH 1 0 0 bubnuoreka

HOK
ApeHbl: OEH30J U TOIYOJL.
12 TokcuyHOCTB apEHOB 1 0 0 bubnmoteka
[HOK
I'enetnueckas cBA3b

13 YIIICBOZOPOJIOB, 1 0 0 bubnuoreka
MIPUHAJUICKAIIUX K Pa3IMYHbIM HOK
KJIaccam
IIpupoaHBIE HCTOYHUKH

14 YIIIEBOIOPOJIOB: 1 0 0 Bubnuoreka
MPUPOIHBIN a3 U MONMyTHBIE HOK

HedTsIHbBIE Ta3bl, HEPTH U




NPOAYKTHI €€ nepepadboTKu

IIpupoaHble HCTOYHUKU

15 YIJI€BOJAOPOIOB: MPUPOJAHBIN Ta3 BuGmmoTexa
U TONyTHbIE HEe(TAHBIE T'a3bl, 1[OK
He(PTh U MPOIYKTHI €€
nepepadoOTKH

16 KonrtponbHast pabota no paszzaeiny BubioTeKa
«YTIeBoaopOab» 10K
[IpenenbHbIE OMHOATOMHBIE

17 CIIUPTHI: METAHOJI U 3TAHOJL. bubnnoreka
Bopopoanas cBs3b [HOK
MHOroaroMHsbl€ CIIUPTHI:

18 3TUJIEHTJINKOJIb U TJIUIIEPUH bubnuorexa

[HOK
@DeHOJI: CTPOCHHUE MOJIEKYJIHI,

19 (du3HUYECKHEe U XUMUISCKHE Bubnunoreka
CBOMCTBA, MPUMEHEHHE LHOK
Anpaeruapl: GopMaIbICTU U

20 areTanbaerug. AlileTon bubmuorexa

[HOK
OAHOOCHOBHBIE NpEEIbHbIE

21 KapOOHOBBIE KUCJIOTHI: bubimorexa
MypaBbHHAasl U YKCyCHasl [HOK

22 IMpakTrueckas padora Ne 2. bubnuoreka
«CBoiicTBa I[HOK
pacTBOpa YKCYCHOM KHUCIOTBI»

CreapuHoOBas ¥ OJICUHOBAS

23 KHCJIOTHI, KaK IIPEACTaBUTEIN bubnmoreka
BBICIIUX KapOOHOBBIX KHCIIOT [HOK
Mpbuia KaKk COJIM BBICIIUX

24 KapOOHOBBIX KMCJIOT, UX bubnnoreka
MoroIIIee JeUCTBUE IHOK
CnoxHble 3QuphI Kak

25 MPOU3BOIHBIE KAPOOHOBBIX Bu6IHOTEKA
KUCJOT. ['MIponn3 CIoKHBIX [IOK
a¢upoB
Kupsl: runponus, npuMeHEHHE,

26 Ouosioruyeckas pojib KHUpPOB Bubmurorexa

[MOK
VYriIeBoabl: COCTaB,

27 kinaccudukanusa. Baxueinme BuGmmoTeKa
MPEACTABUTENH: TIIFOK03a, TOK
dbpykTo3a, caxaposa
Kpaxman u nemntonosa kak

28 [IPUPOLHBIE TOJTUMEPBI bubnnoteka

[HOK
Kontponbnas pabora mo pazueny

29 «Kucnopoacoaepxaiiue buobnuoreka
OPraHU4YEeCKHUE COCTUHEHUSD) LHOK

30 AMWHBI: METUJIAMHUH Y aHUJIUH bubnunoreka

[HOK
AMMHOKHUCIIOTHI KaK

31 aM(OTEpHBIE OPTaHUYECKUE BuGmmoTeKa
COEIMHEHUS, UX TTOK
OHoI0rMYecKoe 3HaUCHHUE.

IlenTuanl
benku kak npupoHbIe
32 bubnunoreka

BBICOKOMOJICKYJIAPHBIC




COCIUHECHUA

HOK

33

OCHOBHBIE HOHATUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHUN

bubmunorexa
LHOK

34

OCHOBHBIE METOABI CUHTE3A
BBICOKOMOJICKYJISIPHBIX
COCTMHEHUM.

bubmunorexa
LHOK

IImactMaccel, KaydyyKH, BOJOKHA

OBIIEE KOJMYECTBO YACOB I10
[TPOT'PAMME

B~ w

11 KJIACC

Ne
n/n

Tema ypoka

KosuuecTBO 4acos

Bcero

KonTponbHbie
padoTsl

IIpakTnyeckne
padoTsl

DJIeKTPOHHBIE
undposbie
odpa3oBaTebHbBIE

pecypcsl

XuUMU4eCcKuid dJIeMeHT. ATOM. DJIeKTpOHHAs
KOH(pHUTYypaIus aTOMOB

Ilepnoanueckuii 3akoH u Ilepuomnueckas
CHUCTeMa XUMHUYECKUX dyieMeHToB [1. U.
Menpeneesa, UX CBSI3b C COBPEMEHHON
TEOPHEH CTPOCHUS aTOMOB

3aKOHOMEPHOCTH N3MEHEHUS CBOMCTB
XHMHUYECKUX SJIEMEHTOB U UX COECIUHEHUM 110
rpyIIaM U nepuojaaM. 3HaueHUe
MTEPHOIUYECKOT0 3aKOHA U CUCTEMBI
xuMuueckux snemenToB J[.W. Menueneena B
Pa3BUTHH HAYKH

CtpoeHue BemecTBa. XUMHAYeCKasi CBsI3b, &
BHJIbI; MEXaHU3MBI 00pa30BaHMsI KOBAJICHTHON
cBsi3Uu. BomopoHast cBsA3b

BaneHnTHOCTB. DNEKTPOOTPUIIATEIBHOCTS.
Crenenb okucienus. Bemtecra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpOCHUS

Ilonsitue o JUCHEPCHBIX CUCTEMAX. HcTunneie
1 KOJUUIOWJHBIE PAaCTBOPEI. MaccoBas J0JI1
BCHICCTBA B paCcTBOpEC




Knaccudukanys 1 HOMEHKIAaTypa
HEOpPraHUueCKuX coeuHeHul. ['eHeTnueckas
CBS3b HEOPTAHUYECKUX BELLECTB, PA3IMYHBIX
KJIaCCOB

Knaccudukanust XUMUYECKUX PEaKiyii B
HEOPTraHU4eCcKON U OpraHuYecKOW XUMUU.
3aKOH COXpaHEHHs MAcChl BEILECTB; 3aKOH
COXpaHEHHs M MPEBPAICHUS] SHEPTHU MIPU
XUMUYECKUX PEAKIHIX

Ckopocth peakiun. OOpaTUMbIC PEaAKIHH.
Xumuyeckoe paBHOBECHE

10

IIpakTuueckas padora Ne 1. «Bnusiaue
pa3IUYHBIX (AKTOPOB HAa CKOPOCTh
XUMHYECKON pPEeaKIIum)

11

DnexTponuTHyeckas aucconnanys. [loHstue o
BoOpoaHOM nokasaresne (pH) pactsopa.
Peakipin nonnoro oomena. ['maponus
OpPTaHMYECKUX M HEOPTaHUYECKHX BEIECTB

12

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.
IToHsTHE 06 IEKTPOIHN3E PACILIABOB U
pacTBOpOB coieh

13

KonrpoinbHas pabota 1o paszery
«TeopeTHyecKne OCHOBBI XUMUI»

14

Mertannbl, ux nonoxenue B [lepuomudeckoit
CcHUCTEME XUMUYECKUX d1eMeHToB 1. U.
MenpeneeBa 1 0COOCHHOCTH CTPOCHHUS
atomoB. OOmuue (pr3ndecKre CBONCTBA
METAILJIOB

15

CriaBel METAIUIOB. DJIEKTPOXUMUYECKAN PAT
HaIpsHKEHAH METaNTIOB

16

XUMHYECKHE CBOMCTBA BaXKHEHIIIMX METAIJIOB
(HaTpui, KaNuii, KaJbIUil, MarHui,
ATFOMUHUN) U X COCTUHCHHI

17

XuMU4ecKrne CBOMCTBAa XpoMa, MEAH M UX
COCTMHCHUH

18

XUMHUYECKHE CBOWCTBA ITMHKA, JKeJie3a U MX
COCTMHCHUM

19

IpakTuueckas paborta Ne 2. "Perrenne
9KCIIEPUMEHTAIBHBIX 33/1a4 10 TEMe
«MeTamisn»"

20

Hewmeramnel, nx nonoxenne B Ileprommaeckoit
CHCTeME XUMHUYECKUX demMeHToB 1. U.
MeHnpeneeBa 1 0COOCHHOCTH CTPOCHHUSI aTOMOB

21

du3ndeckne CBOMCTBA HEMETAIIIOB.
AJIOTPOIIHST HEMETAIOB (Ha IpUMepe
KHCIIopoaa, cepsl, Gocdopa u yriaeponaa)

22

XUMHUYECKUE CBOMCTBA raJIoreHoB, Cepbl U UX
COEIMHEHUH

23

XuMHuueckue cBOCTBa a3orta, Gpocodpa u ux
COEIMHEHUI

24

Xumudeckne CBOWCTBA YIiIeposa, KpeMHUS U
HUX COCIMHEHUMN

25

IIpumeHnenne BaKHEHIINX HEMETAJUIOB U UX
COeIMHEHU

26

O06001IeHe U CHCTEMATH3alNs 3HAHWH 110
TeMe «HemeTasnnby. Beraucienus mno




YpaBHCHUSAM XUMUYCCKUX pCaKHI/Iﬁ u
TEPMOXUMUYCCKNEC paC‘IéTLI

IIpaktuueckas padora Ne 3. «Pemenue

27 3KCIEPUMEHTAIBHBIX 3314 110 TEME 1
"Hemeramisr"»

28 KonTponbnas padora rmo reMmam «MeTajuishy U 1
«Hemerannsny

29 Heopranuueckue 1 OpraHUYeCKHE KUCIOTHI. 1
Heopranndeckue u opraHM4eCKUe OCHOBAaHUS
AmdoTrepHble HEOPraHHYECKUE U

30 opraHuyeckue coenuHeHus. ['eHeTnueckas 1
CBSI3b HEOPraHUYECKUX M OPraHMYeCKUX
BEIL[ECTB
Posib xumum B 00€CTICUCHUH DKOJIOTHUECKOM,

31 9HEPreTHYECKOH U MHUILEeBOH 0e30MacHOCTH, 1
Pa3BUTHUH METUIINHbI
[IpencraBnenust 00 oOUIMX HAYYHBIX

32 MPUHIKIAX TPOMBIIUICHHOTO IOy YE€HUS 1
Ba)KHEHIIINX BEIIECTB

33 YenoBek B MUpE BEIECTB M MAaTEPUAIIOB 1

34 Xumus ¥ 3710pOBbE YeNIOBEKa 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




YYEBHO-METOAUYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus , 10 xnace/ 'abpuensa O.C., OctpoymoB WN.I'., Cagkos C.A.,
AxnmonepHoeo061ectBo «M3narensctBo «IIpocBenienue
* Xumus, 11 xmace/ I'a6puensa O.C., Octpoymos WU.T"., Cnankos C.A.,

AKHI/IOHepHOC O6HI€CTBO «H3I[aTeJII>CTBO «HpOCBGIHeHI/IG»

METOIUYECKHUE MATEPHUAJIBI JIS1 YAUTEJIA

["abpuensn O.C. , OctpoymoB W.I'. HactonpHas kHura yunresns xumuu. 10 kiacc.
["abpuensn O.C., OctpoymoB M.I'. HactonpHas kaura yuurens xumuu 11 kiacc.
VYuebHoe nmocobue- M. , 2021

Xumusg /Ox3ameH Ha 19Th,M, B, Canbiruna.

Coopnuk TecToBbIX 3aaanuii/xumus 10-11, bormanosa H, H, , Bactokosa E, 1O,

HUDPOBBIE OGPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HNHTEPHET

http://www.chemnet.ru I'azera « Xumusi» u caliT 1uist yauTens «51 uay Ha ypok
XUMHUH

http://him.1september.ru Enunas xomnexuus LIOP: IIpeameTHast KOJUTEKIIHS
«XuMuUsD

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE
aKkcriepuMeHThl: xumusi. Komneknus Poccuiickoro o61meoopa3oBaTebHOTO

noprana


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickas onumnrana mKoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranuueckasi XuMUsI: 3JICKTPOHHBIH YUeOHUK IS
CpEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJIISIK: XUMUS
http://www.chemistry.ru JluctaniuonHas oJuMITHAAA [T0 XUMHUH:

TGHGKOMMYHHKaHHOHHBIﬁ O6paBOBaTeHBHBIﬁ IIPOCKT


http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/
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