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[Iporpamma 1o XMMHM Ha YpOBHE CpeIHEro od1iero oopazoBaHus pazpadboraHa Ha
ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O0 obpa3oBaHuM B
Poccuiickoit denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHs (penepanbHOM
oOpazoBaTebHON MporpamMmel cpeanero obmiero oOpaszoBanus (DPOII COO),
npeacTaBiieHHbIX B DenepalibHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
COO, c¢ yuérom KoHuenuuu mnpemnojgaBaHus y4eOHOro mnpeaMera «XUMHS» B
oOpa3oBarenbHbIX opranu3auusax Poccuiickoit ®enepanuu, peamu3yronmx
OCHOBHbIE 00pa3zoBaTeibHbIE MPOrpaMMbl, U OCHOBHBIX MOJOXKeHUU «CTpaTeruu
pa3Butusa BocnuTaHuss B Poccuiickonn ®Pepepanuu Ha nepuon ao 2025 roma»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJAX0JI0B K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONPEIEIECHUIO 00IIeH
CTpaTeruu OOy4YeHUusi, BOCIHUTAHMS W PA3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera «Xumus» s 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBUIIN
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJei,
collepKaHMsl, PE3yJbTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XumMudeckoe o0pa3oBaHME, MOITy4aeMOe BBITYCKHUKAMHU 00I11e00pa3oBaTebHOM
OpraHMU3allny, SIBJISICTCS HEOThEMIIEMON YacThi0O X 00pa30BaHHOCTH. OHO CITY)KHUT
3aBEpIIAIOIIMM JTAllOM peall3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJIIOYEBBIX ~ I[EHHOCTEHW, MPHUCYIIUX  IEJIOCTHOM  CHUCTEME  XHMHYECKOIo
oOpa3oBaHusA. OTH I1IEHHOCTHM KacaloTCid TIO3HAHUS 3aKOHOB  MPHUPOJBI,
dbopMUpOBaHUS MHPOBO33pEHHUS W OOIIeH KyJIbTyphl UeJOBEKa, a Takke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 30POBBIO M MPHUPOIHOM
cpene. Peammzyercs xumuueckoe oOpa3oBaHHE OOY4YalOIIMXCA HA YpOBHE
cpeaHero oOmero oOpa3oBaHUs CpPeJACTBAMU YYEOHOTO MpeaMeTa «XHUMUs,
coliepKaHre M TOCTPOCHHE KOTOPOTO OIPEJENICHBl B IMporpamMme MO0 XUMHH C
yu4€ToM crenuUKd HAyKd XUMUHU, €€ 3HaueHUs B TO3HAHUU TPHUPOABI U B
MaTepHAbHOMN XKM3HU OOIIECTBA, a TaAKXKe C YYETOM OOIIMX IIeJield U MPUHITUIIOB,
XapaKTepU3YyIOINX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHEro OOIIeTo
oOpazoBanus B Poccuiickoit deneparuu.

XuUMHS Kak D3JEMEHT CHCTEMBbl €CTECTBEHHBIX HayK HUIpaeT ocoOylo pojib B
COBPEMEHHOMW ITUBUJIM3AIMM, B CO3JaHUM HOBOW 0a3bl MaTepHAIbHOU KYJIbTYPHI.
Ona BHOCHT CBOM BKJIaJ B (POPMUPOBAHUE PAMOHATIBLHOTO HAYYHOTO MBIIUICHUS,
B CO3/IaHHE IEJIOCTHOTO MPEJCTaBICHUS 00 OKpPYKAIOIIEeM MHUPE KaK O €IHMHCTBE
MPUPOABI M YeJIOBEKa, KOTOpoe (PopMUPYETCs] B XMMHH Ha OCHOBE TOHUMAHHUS
BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOLIETO MHUPa, OCO3HAHUS B3AUMOCBSI3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOXHBIMU 00JIaCTIMU MPUMEHEHUS.

TecHO B3aMMOJEHUCTBYST C JPYITMMH €CTECTBEHHBIMM HAayKaMH, XHMHUS CTajna
HEOTHEMJIEMOH YaCThI0O MUPOBOM KYJIbTYPhl, HEOOXOJUMBIM yCIOBHUEM YCIEITHOTO
TpyZla W KU3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHass XMMHUSI Kak Hayka
CO3MJaTeNbHAsl, KaK HayKa BBICOKMX TEXHOJIOTUM HAampaBlieHA Ha pPEUICHUE
I00adbHBIX MOPOOJEM YCTOMYMBOIO pa3BUTHS UYEJIIOBEUYECTBA — CBIPHEBOM,
SHEPIreTUYECKOM, MUIIEBOM, SIKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3JOPOBbSI.



B coorBerctBUM ¢ OOMMU LEIIMH W NPUHIOUIAMU CpPEIHEro OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHHs]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOOUMYI0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHUS B KU3Hb COLMyMa, MPOJOHKCHHS
00pa30oBaHus B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapistoniuMu ~ IpeaMeTa  «XUMHs»  SBIAIOTCS  0a30Bble  KypChl  —
«Oprannueckas xumusi» U «OOmass ¥ HeopraHuyeckass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEpXKaHUSI KOTOPBIX SIBJIIIOTCS OCHOBBI 0A30BOM HAyKH: CHCTEMa
3HAHUM M0 HEOPTaHUYECKONW XUMHUHU (C BKIIIOUCHHEM 3HAHUU U3 OOIIeH XUMHUU) U
oprann4yecko xumuur. @opMuUpoBaHUE JAHHOW CHUCTEMBbI 3HAHWUW MPU U3YyUYECHUU
npeaMera 00eCleyuBaeT BO3MOMKHOCTh PAaCCMOTPEHMSI BCETO MHOT000pasus
BEII[ECTB HA OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPUM XUMUHU.

CtpykTypa coaepxaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpPOBaHA B MporpaMMe MO XHUMHH HAa OCHOBE
CUCTEMHOTO TOJXOAa K M3YyYEHUI0 YyueOHOro Marepuaia M 00yCIIOBJIEHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpeeiEHHBIX
TEOPETUYECKUX YPOBHIX. Tak, B Kypce OpPraHMYecKOW XWMHUM BEIIeCTBa
paccMaTpHUBAalOTCS Ha YPOBHE KJIACCHYECKOW TEOPUM CTPOEHUS OPraHUYeCKHUX
COCMHEHMH, a TaKkKe Ha YpPOBHE CTEPEOXHMMHMUYECKHX M  DIIEKTPOHHBIX
OpeCTaBlIeHu O cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAI0TCS B PAa3BUTHUU — OT YIVIEBOJOPOJOB /10 CIOXKHBIX OMOJIOTHYECKH
aKTUBHBIX COeIMHEHUl. B Kypce opraHuuyeckoil XMMHHU IOJIY4arOT pa3BUTHE
c(opMUPOBaHHBIE HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs NEepBOHAYaJIbHbIE
IPECTABICHUS 0 XUMUYECKON CBA3M, KJIaCCU(UKALMOHHBIX MPU3HAKaX BEILECTB,
3aBHCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON pEeaKIIHH.

[Ton HOBBIM yIVIOM 3peHHS B TIpeaMmere «XuMus» 0a30BOTO  ypPOBHS
paccMaTpuBaeTCs HM3yYEHHBI Ha YPOBHE OCHOBHOTO 00mmero oOpa3oBaHUs
TCOPETHUSCKUN MaTepuan W (aKTOJOTHUECKHE CBEJCHHUS O BEHIECTBAX W
XHUMHAYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHuveckas
XUMHS» OOYYarOMIMMCSl TPEAOCTABISETCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE
MEPUOUYECKOTO 3aKOHA C OOIIETEOPETUUECKUX M METOJOJIOTHUECKUX TTO3HITHH,
riyoke TOHSATh HMCTOPUYECKOE W3MEHEHHe (YHKIMA STOro 3aKkoHa — OT
00001aro1Ie 10 O0BSICHSIONICH U TPOTHO3ZUPYIOIIEH.

Ennnasa cucrema 3HaHMKW O BaXKHEWIIMX BENIECTBAX, WX COCTaBE, CTPOECHHH,
CBOMCTBaxX M NPUMEHECHUH, & TAKKE O XUMHYECKUX PEAKIUSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX IpOTeKaHus nonojnserca B Kypcax 10 m 11 xiaccos
BJIEMEHTAMH COJACPKAHUSA, HMEIOINUMH KYJIbTYPOJIOTUUECKHUNA M MPHUKIATHON
XapakTep. OTH 3HAHHUA CIHOCOOCTBYIOT ITOHUMAHHMIO B3aUMOCBSI3H XHMHH C
IPYTUMH HayKaMH, PAaCKpPBIBAIOT €€ pPOJIb B MO3HABATEIbHOW W MPAKTUYECKOMN
JESITEIPHOCTH YEeJIOBEKa, CIOCOOCTBYIOT BOCIHTAHWUIO YBaXKEHHUS K MPOIIECCY
TBOpUYECTBA B 00JIACTH TCOPHH M MPAKTUUECKUX MPHUI0KEHUN XUMHHU, TTOMOTAIOT
BBIYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYHUMBIX



npoOJjieMax, CBSI3aHHBIX C XMMHEH, KPUTUUYECKH OCMBICIMBATh HHPOPMAIUIO U
NPUMEHATh €€ I IIONOJHEHUsS 3HAaHUM, PEIICHUS HWHTEUIEKTYalbHBIX |
AKCIIEPUMEHTAIBHBIX HCCIIE0BAaTENbCKUX 3a7au.B 1emom copepkanue yuyeOHOTro
npeamera  «XUMHUSA»  JAHHOTO  YPOBHSA  M3YYEHHUST  OPUEHTUPOBAHO  Ha
dbopmupoBaHue y oOy4arolmUXcs MHUPOBO33PEHUECKON OCHOBBI JJISI TTOHUMAaHUS
dbunocopckux uaeH, TakKUX Kak: MaTepHaTbHOE €IUHCTBO HEOPraHUYECKOTO M
OpraHMYecKoro Mupa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHUEM, I[I03HABAEMOCTh MPUPOAHBIX SBICHUW IIYTEM OKCIEPUMEHTA U
pelieHrs TMPOTHUBOPEUYMM MEXAy HOBbIMH (akTaMu UM TEOPETUUYECKUMU
IPEANOChIIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU IKOJOTHYECKHUX MpoliieM, a
TaK)Ke MpoOJieM COEpPEeKEHUsI IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX
TE€XHOJIOTUM U MaTEpHUAOB.

B nuiane pemienust 3aja4 BOCIUTAHUS, Pa3BUTUS M COLIMAIIM3AIMU O0YyYarOUIUXCS
OPUHSTBHIE MPOrpaMMONM IO XMMHMHM TMOIXOJbl K ONPEIEICHUI0 COJAEpKaHUS U
NOCTPOCHHSI TIpeIMeTa MpeayCMaTpUBAlOT (QOpPMUPOBAHUE YHHUBEPCATBHBIX
y4eOHBIX JIeWCTBHUM, UMEIOIUX 0a30BO€ 3HAYECHHE IS PA3IMYHBIX BHUJIOB
JESTENBHOCTU: PEeIleHUs Mpo0seM, MOUCKa, aHaiau3a U o0paboTKu HH(OpMaIuHy,
HEOOXOJUMBIX Il MPUOOPETEHMs OIbITa MPAKTUYECKOM M MCCIIE0BATEIbCKON
JESTENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TO3HAHUU XUMUH.

B mpakTtuke mpenomaBaHMs XUMHH KaK Ha ypOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs, TaK M HA YPOBHE CpeIHEro 001Iero oopa3oBaHusl, IIPU OMPEACTICHIN
coAepKaTEeIbHOW XapaKTEpUCTUKHU I1eJIed HM3YYeHHs MpeIMeTa HalpaBICHUEM
MEPBOCTENIEHHOW 3HAYMMOCTH TPAIUIIMOHHO TpPHU3HAETCS (DOPMUpPOBAHHUE OCHOB
XUMUYECKOW HAayKH KaK 00JAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIBHOCTH YEJIOBEKA M KaK OJJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJAMYECKOW TOYKH 3PEHUS TAKOW MOAXOJ K OIPEICIICHUIO LEICh W3y4YECHUS
peaMeTa SIBJISIETCS BIIOJHE ONPaBIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUS IIABHBIMU IIEJISIMU U3yUEHUS MpeaMeTa «XUMUs»
Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIISIFOTCS :

o (¢opMuUpOBaHHE CHCTEMBbl XHMHYSCKHX 3HAHMK KaK  BaKHEHIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MHUPA, B OCHOBE KOTOPOU
JeXKaT KIIOYEBBbIC MOHATHA, (PyHIaMEHTaIbHBIE 3aKOHBI M TECOPHUU XHMUH,
OCBOCHHE SI3bIKA HAyKH, YCBOCHUE M IMOHUMAHHUE CYIIHOCTH JOCTYITHBIX
00001IIeHnI MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHEH
VX Pa3BUTHS U CTAHOBJIEHUSI;

o (QopmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX IMO3HAHUS
BEIIECTB M XHMHYCCKUX pEaKINi, HEOOXOAUMBIX JUIsi TPUOOPETCHUS
YMEHUN OpPUEHTUPOBATHCA B MHUPE BEIIECTB M XUMHYECKUX SIBICHUM,
HMMEIOIINX MECTO B MMPUPOJIE, B TPAKTUUECKON U ITOBCEAHEBHOM KU3HU;

e Pa3BHUTHE YMCHHUU M CITIOCOOOB JACATEILHOCTH, CBA3AHHBIX C HAOIIOICHHEM U
OOBSICHEHHEM XHMHYECKOTO OSKCIEPUMEHTa, COOJIOJCHHUEM  IPaBHII
Oe3omacHOro oOpalleHus ¢ BEIeCTBAMH.



Hapsiny c astuMm, conepkaTenbHas XapaKTepHUCTHKA M€ W 3ajad U3y4YeHHs
npeaMeTa B MporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMU IPHOPUTETaMH B CUCTEME CpellHero oodiiero oopasoBanus. CeroaHs B
MpenojaBaHUM  XUMUM B OoJblIed  CTEMEeHM OTAAETCS  MOPEANnouYTEHUE
MPAKTUYECKONM KOMIIOHEHTE CoOJep)KaHusi OOy4eHHUs, OPHUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00I1€00pa30oBaTENbHON OpraHU3allK, BIIAJICIONIET0 HE
Ha0OpoM 3HaHUM, a (PYHKIMOHATBHOW T'PAMOTHOCTHIO, TO €CTh CHOcOoOaMu u
YMEHUSAMH aKTUBHOTO TMOJYYECHHUS 3HAHUM W MPUMEHECHHUS UX B PEATbHOU KU3HU
JUTSL PEIICHUS TPAaKTUUECKUX 3a]1a4.

B cBs3u ¢ 3tum npu U3y4YCHUU MNPCAMCTA «XUMU» JAOMUHHUPYHOIICC 3HAYCHUC
HpI/IO6peTaIOT TaKHUC LCJIN U 3aJa4l, KaK:

agarTanuusa O6y‘IaIOH_[I/IXCSI K YyCJIOBUAM JUHAMHUYHO PpPa3BHUBAOOICTOCA MUpA,
(I)OpMI/IpOBaHI/IC HHTCJUICKTYAJIbHO pa3BPITOﬁ JJMYHOCTH, rOTOBOM K
CaMOO6paBOBaHI/IIO, COTPYAHHUYICCTBY, CaAMOCTOATCIbHOMY IPUHATHIO I'PAMOTHBIX
peHICHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYAIHAX, CBA3AHHBIX C BCUICCTBAMU U HUX
IMPUMCHCHUCM

dopMHupOBaHUE Yy 00YYAIONTUXCS KITFOUYCBBIX HABBIKOB (KITFOUEBBIX KOMITCTCHIIHIA),
UMEIONUX YHUBEpPCAJIbHOE 3HAUCHHE JUISI Pa3IMYHBIX BHUIAOB JICATCIBLHOCTH:
pereHus npoosieM, MOUCKa, aHajau3a U o0paboTku MHMOpMaIMK, HEOOXOIUMBIX
IUI TIPUOOpPETEHUsT OIbITa NEATEIHHOCTH, KOTOpas 3aHMMAeT Ba)XHOE MECTO B
NO3HAHUU XMMHH, a TaKKe JJIS OLIEHKH C TIO3HMIUKA IKOJIOTUYECKOW 0€30TacHOCTH
XapaKkTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB HA OPTaHM3M YeJIOBEKa U

IPUPOIHYIO CPELy;

pa3BUTHE TIO3HABATEIHHBIX HWHTEPECOB, WHTCIUICKTYaJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH 00YyJarONIUXCs: CIOCOOHOCTH CaMOCTOSITEIbHO IPHOOPETATh HOBBIC
3HaHUS 110 XHMUU B COOTBETCTBHH C )KH3HCHHBIMHU MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpeMeHHbBIE MH(DOPMAIIMOHHBIC TEXHOJOTHH IS TIOMCKA W aHaJInW3a y4eOHOH n
HAY4YHO-TIOMYJIIPHON HH(DOPMAIIMKA XUMHYECKOTO COJIePIKAHNUS;

dbopMupoBaHUE W Pa3BUTHC y OOYYAIONIMXCS aCCOIMATHBHOTO U JIOTMYECKOIO
MBIIIUICHUS, HA0II01aTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOIUMBI, B YAaCTHOCTH, NPH IUIAHUPOBAHWU W MPOBEICHUH XHMHYECKOTO
AKCIIEPHUMEHTA;

BOCIIUTAaHUE Yy  oOOydaromuxcs  yOexAEHHOCTH B TyMaHUCTHYECKOU
HaIMpaBJICHHOCTH XUMHUH, €€ BaXXHOM pPOJU B PEIICHUM TJI00ANBHBIX MpOoOsieM
PalMOHAIBHOIO MPUPOAONOJIB30BAHUS, TTOMTOIHEHNS SHEPIeTUUYECKUX PECYPCOB U
COXpaHEHHUS] TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOTUMOCTH OEpexHOTOo
OTHOLIEHUSI K TPHUPOJIE U CBOEMY 3J0pPOBbIO, a TakKe MPUOOPETEHUS! OMbITa
WCMOJIb30BAHUS IIOJYYEHHBIX 3HAHUW Uil NPUHATHS TPAMOTHBIX DPEUICHHH B
CUTYalMIX, CBI3aAHHBIX C XUMUYECKUMHU SIBJICHUSMU.



B yueOGHOM mutaHe cpeaHero o6miero oOpa3oBaHuUs MpeaMeT «XuMus» 0a30BOTO
YpPOBHS BXOJWT B COCTaB TpeaMeTHOH oOmactu «EcTecTBEeHHO-HAay4YHBIC
MIPEAMETHD».

OO61iee yuCinoO 4acoB, OTBEAEHHBIX AJI HU3Y4YEHUs XUMHUHU, Ha 0a30BOM YpOBHE
cpeaHero obrmiero oopasoBanus, coctapisieT 68 vacos: B 10 kiracce — 34 yaca (1
yac B Hezenro), B 11 knacce — 34 yaca (1 yac B Heemio).

COIAEPKXAHUE OBYYEHUA

10 KVIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHUH

[Ipeamer opraHuueckoil XUMHUH: €€ BO3HUKHOBEHHUE, PA3BUTHE W 3HAUCHHUE B
MOJIYYEHUW HOBBIX BEIIECTB M MaTepuajoB. Teopus CTPOCHHUS OPTraHMYECKUX
coenunenuii A. M. bytiepoBa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTYypHbIE (DOPMYJIBI
OpraHMYecKUX BelIecTB. [ omoJjorus, u30Mepus. XHUMHUYECKas CBSI3b B
OpraHMYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBS3U.

[IpencraBnenne o KiaaccuPUKAMK OpraHUYECKUX BemlecTB. HomeHkmaTypa
OpraHWYeCKUX COCIMHEHUN (cucTeMaTHyecKas) W TPUBHAIBHBIE Ha3BaHUS
BLKHEUIIINX MPEICTABUTEIICH KIACCOB OPraHUYECKNUX BEIIECTB.

OKCIIEpUMCHTAIBHBIE METOJBl HW3YYCHHS BEIIECTB W WX IPEBpAICHHIA:
O3HaKOMJIECHHE C oOpasllaMy OpraHMYECKHWX BEIIECTB M MaTepuajaMH Ha HX
OCHOBE, MOJICIMPOBAHUE MOJICKYJl OPTaHMYECKUX BEIIECTB, HAOJIOJICHUE U
OIMCaHUE JIEMOHCTPAIIMOHHBIX OIBITOB MO TPEBPAIICHNI0 OPTAHUICCKUX BEIIECTB
MIpY HarpeBaHuu (TUTaBJICHUE, OOYTIMBaHUE U TOPCHHE).

Yriaesoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHUM psifl. MeTaH U 3TaH — NpOCTEUIINE
MPEACTaBUTENN alKaHOB: (U3MUECKHME W XUMHUYECKHE CBOWCTBA (peaKiuu
3aMelIeHUs U TOPEHUs ), HAXOXKIEHHE B MPUPOJE, OJIYyUCHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psAn. ODTUIEH U TMPONUIEH —
MPOCTEUIITNE TIPECTABUTEIN AQJIKEHOB: (M3MYECKHE W XUMUYECKHE CBOMCTBA
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATAlUU, OKHUCICHUS H
MOJIMMEPU3ALINH ), TOJYYEHUE U TPUMEHEHHUE.

Ankanuensl: OytaaueH-1,3 u MetwiOyraguen-1,3: crTpoeHue, BaKHEUIINE
XUMUYECKHE CBOMCTBa (peakuus nosumepusanuu). [lonydeHne CHUHTETHYECKOTO
Kay4dyKa U PE3UHBI.



AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHMSI, TOMOJIOTMYECKUI psiA. ALETUIIEH —
MPOCTEHIINN MPEICTaBUTENb AJKWHOB: COCTaB, CTPOEHHE, (QPU3UYECKHE U
XUMHYECKUE CBOWCTBA (peakUuy TMIPUPOBAHUS, TAJIOT€HUPOBAHUS, THIpaTalUH,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MUECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu rajaoreHMpOBaHMUSI U HUTPOBAHMS), MOIYYCHUE U NpUMEHEHUe. Tonyon:
cocmas, cmpoeHue,  usuyeckue U  XumMuueckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NoOAYyYeHue u npumeHnenue. TOKCUUHOCTD
apeHoB. ['‘eHeTnueckas CBS3b MEXAY VYIJIEBOAOPOJAMHM, TPUHALICKAUUMU K
pa3IMYHBIM KJIaccaM.

[IpupoaHble UCTOUHUKHU YTIIEBOJIOPOAOB. [IpupoiHbIil ra3 u nmonyTHble HEPTIHbIE
razpl. Hedth u e€ npoucxoxnenue. CrocoObl nepepaboTKu HedTU: MeperoHka,
KPEKUHT (TEPMHYECKUH, KaTamuTudeckuil), nuponus. lIpoaykTsl mnepepaboOTKu
He(TH, UX TMPUMEHEHHWE B MPOMBIIUIEHHOCTH W B ObITy. KaMeHHBIH yroiap u
IPOYKTHI €ro nmepepadboTKH.

9KCHCpI/IMCHTaHBHLIC MCTOABI HM3Y4YCHHA BCHICCTB H HUX HpeBpameHHﬁ:
O3HAaKOMJICHHEC C 06pa3uaMH mI1acTMacC, KaydykKOB H PC3HHbI, KOJIJICKIIMH
«He(i)TI)» u ((yFOJIL», MOACIUPOBAHNUC MOJICKYJI YIJIaeBoaopoaoB Hu
raJIOrCHOIIPOU3BOAHBIX, ITPOBCACHUC IPAKTUYECKOMN Da6OTBI: IMOJIYUCHHC 3TUJICHA
U U3YUYCHHUC €CTO CBONCTB.

Pacuérnrle 3amaun.

Brrunciiennst o ypaBHEHUIO XUMUYECKON peakinu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIECTBA WM MPOAYKTa PEaKlUd MO H3BECTHBIM Macce, 00BEMY,
KOJMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB WU MPOJYKTOB PEAKIINN ).

Kucaopoaconep:kaimue opranndeckue coeTHHeHHs

[IpenenpHbIC OTHOATOMHBIC CITUPTHL. METaHOJ U 3TAHOJ: CTPOCHHUE, (PU3NUECKUEC U
XUMHUYECKHE CBOMCTBA (peakiuu ¢ aKTUBHBIMU METaJlIaMH, TaJIOT€HOBOIOPOAaMH,
ropeHue), npuMeHeHue. BoaopoJHbIe CBSI3M MEXAY MOJIEKYJaMu CIOUPTOB.
JleicTBME METaHOJIa U 3TAHOJIAa HA OPTaHU3M YEJIOBEKA.

MHoTOaTOMHBIE CTIUPTHI. DTUIICHTIUKOIb U TIUIEPUH: CTPOCHUE, (HU3HUYECKUE U
XUMUYECKHE  CBOWCTBAa  (B3aMMOJEHCTBHE CO  IIEJTOYHBIMH  METaJUlaMH,
KaueCTBEHHAasl pEakiusi Ha MHOroaTOMHbIE cCHHpThI). JlelicTBUE Ha OpraHu3m
yesnoBeka. [I[pumeHenune rmuepruaa U STUIICHTIIAKOIIS.

deHOoT: CTPOCHUE MOJIEKYJIbI, (DU3NISCKUE U XMMUYCCKHE CBOMCTBA. TOKCHYHOCTH
denona. [lpumenenue genona.

Anpaerunsl u kemownsi. opmanbaerus, aneTanabIerua: CTpoeHne, PU3NIecKue 1
XUMUYECKHE CBOMCTBA (peakiMy OKHUCJIEHUS U BOCCTAHOBIICHUS, Kau€CTBEHHBIC
peakium), NoJy4yeHUue U MPUMEHECHHUE.

OIHOOCHOBHBIE TIpeJieNIbHbIE KapOOHOBBIE KHCIOTHI. MypaBbHMHAs W YKCyCHas
KHUCJIOTBI: CTPOCHHUE, (PU3MYECKHE U XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIINE JIJIS



Kjlacca KHUCIOT, peakuus »HTepuuxkanuu), TOJy4eHHE U  [pPUMEHEHHUE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK NPEJICTABUTEIN BBICHIMX KapOOHOBBIX
KHCJIOT. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CrnoxxHble 3(Upbl KaKk MPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['MIpONIN3 CIOKHBIX
s¢upoB. Kupel. I'maponus xkupos. [Ipumenenue xupoB. buonmoruueckas poib
KUPOB.

YrneBonbl: cocTaB, KiacCH(PUKAIUS YTIEBOAOB (MOHO-, IM- M TOJUCAXapHIbI).
['moko3a — mnpocTedmuii MoHOcaxapua: OCOOCHHOCTHM CTPOCHHSI MOJEKYJIbI,
dusnyeckne U XUMHUYECKHE CBOMCTBA (B3aumonencTBue ¢ ruapokcugom meau(Il),
OKHCJIEHHEe aMMHa4YHbIM pacTBopoM okcuaa cepeOpa(l), BoccraHoBieHue,
Opo’keHHE TIIIOKO3bl), HAXOXKJICHHWE B NPUPOJE, MPUMEHEHHE, OMOJOrHYecKas
ponb. ®otocunTe3. DpyKTO3a KAK U30MEP TIIFOKO3HI.

Kpaxman w nemmono3a kak npupoAHble noguMmepbl. CTpoeHue Kpaxmana u
HeJuTtoNo3bl.  PuU3NyYeckrue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KaueCTBEHHAs pEeaKUus C HOJIOM).

OKCIepUMEHTAJIbHBIE METOJbl H3yUYEHHUS BEIIECTB M HX IPEBPAIICHH:
pOBeJCHUE, HAOIIOJEHUE U ONMUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHMPTOB (OKHCJICHHE AdTaHOJa
okcugoMm Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBHUE TJIMIIEPUHA C
ruapokcuiom menu(ll)), anpaerunoB (OKHCIEHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) um ruapoxkcuaom wmemu(ll), B3aumojelicTBHEe Kpaxmajga C HOJOM),
pOBeJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurnle 3amaun.

Borunciiennst mo ypaBHEHUIO XUMUYECKOW peakimu (Macchl, 00bEMa, KOTUYECTBA
MCXOJHOTO BEIECTBA WM MPOAYKTa PEaKIUUd MO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB WU MPOJYKTOB PEAKIINN ).

A3zoTcoaepkaliue opraHndecKue CoeuHEHHUS.

AMUHOKHUCTIOTHI Kak aM(OTepHbIE OpraHudeckue coenuHeHus. Dduzmdeckue u
XUMUYECKHE CBOWCTBA aMHHOKHUCIOT (Ha mpuMepe riauuuHa). buonormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuapb.

benkn Kak mnOpuUpOIHBIE BBICOKOMOJIEKYJSIpHbIE coeauHeHus. [lepBuuHasi,
BTOpHYHAs W TPETHUYHAS CTPYKTypa OenKoB. XHWMHUYECKHE CBOWCTBA OEIKOB:
TUAPOJIU3, IEHATypalusl, KaYeCTBEHHbIE PEAKIIUU Ha OEJIKU.

OKCNEpUMEHTAIIbHBIE METOJbl H3YyYECHHMS BEUIECTB W HMX MPEBpaAICHUN:
HAOJFO/ICHUE U OMHMCAHKUE JEMOHCTPAIIMOHHBIX OIMBITOB: JCHATYpAIHs OCITKOB MPH
HarpeBaHWM, IBETHBIC PEAKITUN OCIIKOB.

Boicokom OJCKYJAPHBIC COCINHCHUSA

OCHOBHBIC TOHSTHS XUMUH BBICOKOMOJICKYJIAAPHBIX COGI[HHGHHIZZ MOHOMCD,
MMOJIUMCP, CTPYKTYPHOC 3BCHO, CTCIICHDb ITOJIMMEpPU3AlINH, CPCAHAA MOJICKYJIApHAA



Macca. OCHOBHBIE METOABl CHUHTE3a BBICOKOMOJIEKYJISPHBIX COCIWHEHUA —
MOJINMEPU3ALMS U TIOJTUKOHACHCAIHS.

OKCIIEpUMEHTAJIBHBIE  METOAbl H3YyYEHHMS BEUIECTB W MX IPEBPALLCHUMN:
O3HaKOMJIEHHE ¢ o0pa3lamMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnupeaMeTHbIE CBA3U.

Peanu3anus MeXNpeaIMETHBIX CBA3EH NPU U3YYEHUU OpraHM4yeckor xumuu B 10
KJIaCCE OCYLIECTBIIIETCS YEpE3 MCIOJIb30BAHNE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX
NIOHATHUM, TaK U MOHATUH, SBIAIOLIUXCSI CUCTEMHBIMU U1 OTIAEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

O6H_II/IC CCTCCTBCHHO-HAYYHBIC IIOHATHUA: SABJICHUC, Hay‘IHBIﬁ q)aKT, THUIIOTC34a,
3dKOH, TCOpHUsA, aHaJIn3, CUHTC3, KJ'IaCCI/I(I)I/IKaLII/ISI, NEPUOANYIHOCTD, H&6J’IIOI[€HI/IG,
HN3MCPCHUC, SKCIICPUMCHT, MOJCIIMPOBAHUC.

@duznka: MaTtepus, YHEPTUsl, Macca, aToOM, JIEKTPOH, MOJIEKYJIA, SHEPTETHUYECKUM
YPOBEHb, BEILIECTBO, TEJIO0, 00BEM, arperaTHOE COCTOSHUE BELIECTBA, (PU3NUYECKHUE
BEJIMYMHBI U €UHULIBI UX U3MEPEHHUS.

buonorusa: xnerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3MeE,
dorocuHTE3, OHMOJOTHMYECKH AaKTHUBHBIC BellecTBa (OCIKH, YTJICBOABI, JKUPHI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE MOPOIbI, IMOJIE3HbIE HUCKOMAeMble, TOILIUBO,
PECYPCHI.
TexHonorusi: NMUIIEBBIE MPOIYKTHI, OCHOBHI PAIMOHAIILHOTO MUTAHUS, MOIOIIHE

CpelCcTBa, JIEKAPCTBEHHbIE H KOCMETHYECKHE TMpernaparbl, MaTepuaibl W3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckue OCHOBbI XUMUU

XUMHUYECKUN 3leMEHT. ATOoM. Sapo aromMa, M30TONBI. DJIEKTPOHHash 000JO0uKa.
DHepreTUYecKre YPOBHH, MOIYPOBHH. ATOMHBIC OpOHTaH, S-, P-, 0- AJIIEMEHTHI.
Oco0eHHOCTH pacrnpeeNieHrs AJIEKTPOHOB MO OpOUTasiM B aTOMax >3JIEMEHTOB
MEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHASI KOH(PUTYpaLIHsI aTOMOB.

ITepuonnuecknii 3axkoH u llepuoanueckas cucremMa XuMu4eckux snementos /. U.
MenpaeneeBa. CBs3p MNEpUOIUUECKOrO 3akoHa U Ilepuognueckord CHUCTEMBI
xuMu4decknx 3nemMeHTtoB [[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS



aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKHX JJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOKHBIX BEUIECTB MO TpynnaM U IEpUOJAM.
3HaueHue NEePUOINYECKOr0 3aKOHA B PA3BUTUU HAYKHU.

Crpoenue BemiecTBa. XUMUYECKas CBSI3b. BUIBI XUMUYECKON CBA3U (KOBaJEHTHASI
HEMoJIApHash M TMOJIApHAas, HOHHAasA, MeTauinueckas). MexaHusmbl oOpa3oBaHUs
KOBAJICHTHOM XHMMHYECKOW CBsi3u (OOMEHHBIH U JOHOPHO-aKIENTOPHBIN).
BomoponHas  cBsa3p. BaneHTHOCTB.  OneKkTpooTpuUaTenbHOCTh.  CTeneHb
okucaeHus. MIOHbI: KAaTHOHBI U AHUOHBI.

BGH_ICCTBa MOJICKYJIPHOTO W HCMOJICKYJIAPHOIO CTPOCHUA. 3aKOH MOCTOSHCTBA
COCTaBa BCHICCTBA. Tunsl KPUCTAJINTHNYCCKHUX peI_HéTOK. 3aBHUCHUMOCTL CBOMCTBaA
BCIICCTB OT THUIIA KpHCTaHHquCKOﬁ pGHJéTKI/I.

Ilonsatue o AUCIICPCHBIX CHCTCMaAX. HWcTtunHble M KOJUIOUIHBIC PACTBOPLI.
MaccoBas J0JIA BCIICCTBA B paCTBOPC.

KJIaCCI/I(I)I/IKaHI/IH HCOPTaHHUYCCKUX COG}IHHGHHﬁ. HOMCHKHaTypa HCOPTraHUYCCKUX
BCIICCTB. I'eneTnueckas CBS3b HCOPraHNYCCKUX BCHICCTB, IMPUHAMICKAININX K
Pa3JIMYHBIM KJIaCCaM.

XuMuueckas peaKkuuA. KJ'IaCCI/I(l)I/IKaHI/ISI XUMHUYCCKUX peaKIII/Iﬁ B HCOpF&HH‘IGCKOﬁ
141 OpFaHI/I‘{eCKOﬁ XUMUH. 3aKOH COXpPaHCHHUA MACChI BCIICCTB, 3aKOH COXPAHCHUA U
IMPECBPAIICHUA DQHCPIUU IIPU XUMHUYCCKUX PCAKIUAX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT paszIu4HbIX (akTopoB. OOpaTHUMbIE
peakiuu. XuMHUYecKoe paBHOBecue. DaKTOpbl, BIHSIOIINE HAa COCTOSHUE
xumuueckoro pasHoBecus. [Ipunuun Jlelllarense.

Onektponutnyeckas auccouuanusa. CunbHble W ciiabbie dnekTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHUCIAsl, HEHTpaIbHas, IIeJI0YHas.

OXHUCITUTENBHO-BOCCTAHOBUTEIBHBIC PCaKINH.

OKCNEpUMEHTAIbHBIE METOJIbl  M3yYE€HMs BEIIECTB U UX IPEBpalleHUMN:
neMoHcTpanusa Taonmi «llepuoamdeckas cucremMa XUMU4YecKux snemeHToB J[. WM.
MeHnneneeBay, M3y4eHHUE MOJIENel KPUCTAUIMYECKUX PEMIETOK, HAOMIOICHUE WU
OMHCaHNe JEMOHCTPAITMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0KEHUE TEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTaau3aTopa, OMPEIECICHUE CPEAbI pAaCTBOPOB BEIIECTB
C TIOMOIIBIO YHHMBEPCAIBHOTO MHAMKATOpa, pPEaKIMd HOHHOTO OOMEHa),
MIPOBEICHNE TTPAKTHUSCKON paboThl «BiusHUE pa3InyHbIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKIIUN.

Pacuérurnle 3a/1aun.

Pacuértnr mo YPaBHCHUAM XHUMHNYCCKHUX peaKHHﬁ, B TOM YHCJIC TCPMOXHUMHYCCKUC
paC‘-IéTBI, paC‘-IéTI)I C HUCIIOJB30BaHUECM ITOHATHA «MACCOBAsg JOJJA BEIICCTBA».

HeopraaneCRaﬂ XUMUA

Hemeramnel. Tlonoxenune HemetayuioB B lleproamyeckond CUCTEME XHMHUYECKUX
sanementoB /. MI. MenneneeBa u OCOOCHHOCTH CTPOEHUS aTOMOB. Du3znueckue



CBOWCTBAa HEMETAJIOB. AJIOTPOIUSI HEMETAJIOB (Ha MpUMeEpe KHUCIOpOoa, Cephl,
docdopa u yriaeposa).

XUMUYECKHE CBOMCTBA BaXXHEUIMX HEMETAJUIOB (TajoreHOB, CEphbl, a30Ta,
docchopa, yrmepoga U KpeMHHs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOJIOPOJAHBIX COSAMHEHUN).

[IprMeHeHne BaXXKHENIINX HEMETAIIIIOB U UX COCIUHEHUM.

Merauibl. Ilonoxxenue wmeramnoB B Ilepuoanueckon cucTeME XUMUUYECKHX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
aToMOB MeTauioB. OOuime Qusnyeckue cBoiicTBa MeramioB. CIulaBbl METaJUIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAILIOB.

XUMHUYECKHUE CBOWCTBA BAXKHEHUIITUX METAJNIOB (HATPHM, KalIui, KalnbIllui, MarHuH,
ATIOMHUHUM, IIUHK, XPOM, JKEJIe30, ME/Ib) U UX COSTUHEHUM.

OO6mue crnocoObl MonydeHUs: MeTauioB. l[IpuMeHeHwe MeTamioB B OBITY U
TEXHHKE.

SKCHCPI/IMGHT&HBHLIC MCTOABI U3YUCHHUA BCHICCTB U HUX HpeBpameHHﬁ: HN3YyUCHUC
KOJIJICKITUH «MeTanmbl Hu CIIJIaBBI», 06pa311013 HEMCTAJIJIOB, PCUICHUC
OKCIICPUMCHTAJIBHBIX 3aj/a4, Ha6J'IIO,ZI€HI/IC N OIMNHCAHHUC ACMOHCTPAIMOHHBIX H
J'Ia60paTOpHLIX OIIBITOB (B3aHMOH€fICTBH€ T'MAPOKCHU A aJIIOMHUHHA C paCTBOpPaMHU
KHUCJIOT U HlGHO‘IGﬁ, Ka4YCCTBCHHBIC PCAKIINU HAa KATHOHBbI MGT&HHOB).

Pacuérnrle 3amaun.

Pacuéter Maccel BemiecTBa WM 00BEMA Tra30B 10 H3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacuy€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJTHO
Y3 BEIIECTB UMEET IPUMECH.

XUMHA 4 JKU3Hb

Ponpr xumum B 0OeCIEUYEHHH SKOJIOTHYSCKOM, HDHEPreTHYECKOW M IMHIIEeBOM
0€30IMacCHOCTH, Pa3BUTUHU MEAUIUHBL. [loHATHE O HAayYHBIX METOJAaX IMO3HAHUS
BEIIECTB U XUMHUYECKUX PECAKIUU.

IIpencraBnennss 006 OOMMX HAYYHBIX IPHUHIIAIIAX MPOMBIIUICHHOTO ITOJTYyYCHHS
Ba)KHEUIIINX BEIIECTB.

YenoBek B MHUPC BCIICCTB U MAaTCPUAJIOB!: BaKHEHIIINE CTPOUTCIIBHBIC MaTCPHUAJIbI,
KOHCTPYKIHMOHHBIC MAaTCpHalibl, KpaCKH, CTCKJIO0, KCpaMHKa, MAaTCpHaJIbl OJIA
QJICKTPOHHUKH, HAHOMATCPHAJIbl, OPIraHUICCKNC 1 MUHCPAJIBbHBIC y,[[06peHI/I$I.

XuMHSI H  3J0POBbE YEJIOBEKA: IIPAaBWJIA MCIOJb30BAaHUS JICKAPCTBEHHBIX
MpernapaToB, MpaBujaa 0€30MMaCHOTO MCIIOIB30BAaHUS MpPENapaToB OBITOBON XUMHUU
B ITOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBA3U.



Peanuzauus MeXNpeIMETHBIX CBSI3€M MpU M3Y4EHHH OOLIEH W HEOPraHUYECKOH
xumMud B 11 Kiacce OCYIIECTBISIETCS Yepe3 UCIOIb30BaHHE KakK OOIIUX
€CTECTBEHHO-HAYYHBIX ITOHATHM, TaK U MOHITHH, SBJSIIOIIUXCA CUCTEMHBIMH IS
OTZACJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: HAYUYHbIA (PaKT, TUIOTE3a, 3aKOH, TEOPHs,
aHaJu3, CUHTE3, KiaccuuKaius, MepUOJUYHOCTh, HAOIIOJCHUE, IKCIICPUMEHT,
MO/JICJIUPOBAHUE, U3MEPEHUE, ABJICHUE.

®dusuka: maTepus, DPHEPTHs, Macca, aToM, JJEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOM, PaNOAKTUBHOCTh, MOJIEKYJIa, JHEPTETUUECKUN YPOBEHB, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHHE BEIEeCTBA, (PU3MUECKUE BEJIMYMHBI U €IUHMIIBI UX
U3MEPEHUSsI, CKOPOCTb.

buonorus: kieTka, opranusmM, sKkocucreMa, ouochepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEILIECTB B OPTraHU3Me.

['eorpadusi: MuHEpanbl, TOpPHBIE TOPOABI, IOJIE3HBIE HCKONAEeMble, TOILIMBO,
PECYPCHI.

TexHomorus: XuMHU4ecKas MPOMBIIINICHHOCTh, MCTAJUIYpPTHA, IIPOU3BOJACTBO
CTPOUTCIBbHBIX MATCPHUAIIOB, CEJIbCKOXO03SIMCTBEHHOE IMpOU3BOACTBO, IIHMIICBAsA
IMPOMBIIIJICHHOCTD, q)apMaHGBTI/I‘-IeCKa}I IMPOMBIINIJICHHOCTD, IMpOU3BOACTBO
KOCMCTHUYCCKUX IIpCIIapaTtoB, IMPOU3BOACTBO KOHCTPYKIOHMOHHBIX MAaTCpPpHUAIOB,
QJICKTPOHHAA IIPOMBINIJIICHHOCTh, HAHOTCXHOJIOTHUH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMEBI 110 XMMUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K  pe3yjbTaTaM  OCBOCHHS
OOy4JaromMMHCS TPOTpaMM  CpeIHEro oO0mero o0pa3oBaHUs (JMYHOCTHBIM,
METanpeMETHbIM M NpeaAMETHbIM). HaydHO-MeTonuuYecKol OCHOBOWM  1Jis
pa3paboTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOTPAMM CPEIHET0 OOIIero
00pa30BaHus SIBISIETCS] CUCTEMHO-EATEIbHOCTHBINA MTOIXOI.

B cootrBercTBHH C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOAOM B  CTPYKTYPC
JJUMYHOCTHBIX PEC3YyJIbTAaTOB OCBOCHHUA IIPCAMCETA «XuMHUS» Ha YPOBHE CPCAHCTO
O6H_ICFO 06p330BaHI/I$I BBIACJICHBI CJICAYIOIMHNC COCTABIIAIOIINC!

OCO3HAaHWE OOYYAIOIMMMHUCS POCCUMCKOM TPaXKIAHCKOM HIASHTHYHOCTH  —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOIIPEICIICHHUIO;

HaINM4Yuc MOTHUBAIIUH K 06y‘-IeHI/IIO;



LIEJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHU JHMYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUUYECKUX TpaJuLIUid 0a30BOM HAyKU XUMHH;

TOTOBHOCTh U CIIOCOOHOCTh OOY4YarOUIUXCA PYKOBOJCTBOBAThCS B CBOEH
JEeSATENbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH LEIOCTHON
CUCTEME XHUMHUUYECKOr0 00pa30BaHMUs;

HaJIW4UC IIPpaBOCO3HAHUS AKOJOTMYECKOU KYJIBTYPBI U CIIOCOOHOCTH CTaBUTH oeiaun
N CTPOUTD KN3HCHHBIC IIJIaHBbI.

JIMYHOCTHBIE PE3YJIbTAaTbl OCBOCHUA IMPCAMCTA «XUMHUSD» JOCTHUI'arOTCs B CAUHCTBC
y‘le6H0ﬁ U BOCIIMTATEJILHOU ACATCIIBHOCTH B COOTBCTCTBHUU C TYMAHUCTUUCCKUMHU,
COLIMOKYJIIbTYPHBIMHU, AYXOBHO-HPABCTBCHHBIMU OCHHOCTAMMU u nacajlaMu
pOCCHﬁCKOI‘O rpaxaaHCKOro 06IJ_I€CTB3, MNPpUHATBIMU B 06H.[CCTB€ HOpMaMu H
IMpaBUJIaMH IIOBCACHMUA, CHOCO6CTByIOH_[I/IMI/I mponeccamMm CaMOIIO3HaHMH4,
CaMOpPa3BUTHA U HPABCTBCHHOT'O CTAHOBJICHUA JIMYHOCTHU 06yqa}01u14xc;[.

JIMYHOCTHBIE PE3YIbTAThI OCBOCHMUA nmpeamMeTa «XUMHUS OTpPaXarT
C(i)OpMI/IpOBaHHOCTL ONbITa II03HABATEJILHOM U HpaKTI/IIIGCKOﬁ ACATCIIBHOCTHU
06yqa101111/1x051 Mo pcajim3alii IMPUHATHIX B O6IIICCTB€ HGHHOCTCﬁ, B TOM 4YHCJIC B
HqacCcTu:

1) rpa:xaaHCKOTO BOCIIMTAHUS .

OCO3HAHMS OOYYalOUIMMHUCS CBOMX KOHCTHUTYLMOHHBIX TMpaB M 00s3aHHOCTEM,
yBaXEHHS K 3aKOHY U MTPABOMOPSIKY;

MpCaACTaBJICHHUA O COLIMAJIBHBIX HOpMAX U ITPpaBUJIaX MCKIMYHOCTHBIX OTHOILICHUI
B KOJIJICKTHUBC,

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATENBHOCTH IMPHU CO3AaHUM YUEOHBIX
NPOEKTOB, PpEIICHWH Y4YeOHBIX ¢ I[IO3HABATENbHBIX 3a/lad, BBITOJIHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh M MMPUHUMATh MOTHUBBI, HAMEPEHHUS, TIOTUKY U apTyMEHTHI
IPYTUX NpU aHAIW3€ PA3JIMYHbBIX BUJOB YUEOHOU JI€SITENbHOCTH;

2) NIaTPUOTHYE€CKOr0 BOCTIMTAHHUA

[IECHHOCTHOTO  OTHOIICHWS K HCTOPUYECKOMY M  HAYYHOMY  HACJIECIUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUS K TIPOIECCY TBOpPYECTBA B OOJACTH TEOPHUHM M TPAKTHYECKOTO
MIPUMEHEHHSI XUMHH, OCO3HAHHSI TOrO, YTO JOCTH)KEHUS HAYyKH €CThb PE3YIbTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MTOCTOSIHHOTO TPYZAa YYEHBIX U ITPAKTUKOB;

WHTEpECa U TMO3HABATEIbHBIX MOTHMBOB B IOJYYEHUHM WU TOCIECAYIOUIEM aHAIN3E
MH(pOpMALINK O MEPEIOBBIX TOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHOM XUMMUU;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHHUA:

HPaBCTBCHHOI'O CO3HAHMA, 9THYCCKOI'O IIOBCACHHUA,



CIIOCOOHOCTH OIICHMBATb CHUTYyalluHh, CBSA3AHHBLIC C XMMHUUYCCKUMU SABJICHUAMHU, H
IIPUHUMATh OCO3HAHHBIC PCHICHHA, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHLIC
HOPMbI 1 ICHHOCTH,

TOTOBHOCTHU OLIEHUBATH CBOE MOBEJAECHUE U MTOCTYIKH CBOMX TOBAPHUILEU C MO3ULUAMN
HPABCTBECHHBIX U MPABOBBIX HOPM U OCO3HAHME IOCIEACTBUM 3TUX MTOCTYIKOB;

4) gpopMupoBaHus KYJbTYPbI 310POBbA:

MOHUMAaHUS LIEHHOCTEH 310pOBOro U 6e30macHoro o0pasa KU3HHU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOMICHHS K COOCTBEHHOMY (DM3MUECKOMY M TCHXHUYECKOMY
3JI0POBBIO;

coONoIeHUsl MpaBuUi Oe3omacHOro oOpalleHusi ¢ BellecTBaMd B OBITY,
TIOBCETHEBHOM KU3HU U B TPYIOBOM JESATEIHHOCTH;

IMOHUMAHHA TCHHOCTU IMPAaBUJI MHIUBUAYAJIBHOTO U KOJUJICKTHUBHOTO 0e30ImacHOro
IMMOBCACHUA B CUTYAlIUAX, YI'POXKAOIINX 30POBbIO U JKU3HU JIIO}ICfI;

OCO3HAHMS TOCHEACTBUH W HENPUSITHS BPEAHBIX NPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

5) Tpya10BOro BOCIMTAHMS:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIeTIOBATEIbCKOM
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM MW JPYrdx  BHJAAX
NEeSITENLHOCTH;

YCTAaHOBKH HAa AKTHBHOC Y4YaCTHC B PCIICHHUH IIPAKTHUYUCCKHUX 3aday COHHaHBHOﬁ
HaIIpaBJICHHOCTHU (B paMKax CBOCTO KJIaCca, I_IIKOJIBI);

MHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO TPOQECCHil pa3IMuHOTO POJia, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUM 110 XUMHUH;

YBAXKECHUS K TPYLY, JIIOASM TPYJa U pe3yJibTaTaM TPYIOBOU AECATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHIUBHIYaJbHOW TPACKTOPHUH OOpa30BaHMS,
Oynymel mpodeccuu U peam3alud COOCTBCHHBIX YKU3HCHHBIX IUIAHOB C YUETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XUMHH, MHTECPECOB M TMOTPEOHOCTEH
00111eCTBa;

6) PK0JIOTHYECKOIr0 BOCIIUTAHMS:

9KOJIOTN4Y€CKH HCHCCOO6p33HOFO OTHOIICHUA K IIPHUPOAC, KaK HCTOYHHKY
Cym€cCTBOBAHM: JXM3HHU HA 36MJIG;

MOHMMAHMS TJIO0AJTBHOTO  XapakTepa SKOJOTMYECKHMX MpoOJieM, BIHSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMATIBHON CPEIbI;

OCO3HaHUuA HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUsA I[OCTI/I)KCHI/Iﬁ XMMHUHU I PCHICHUA
BOIIPOCOB palliOHAJIIBHOI'O IIPHUPOAOIIOJIb30BaAHUA,



AKTUBHOI'O HEINPUATUA NEUCTBUHM, NPUHOCAIIUX BpEl OKPYXNKAIOUIEH NPUPOLHOU
cpele, YMEHHs NMPOTHO3UPOBATh HEOJArONPUATHBIE SKOJOTHMYECKHUE MOCIIEICTBUS
NPEANPUHUMAEMBIX IEHCTBUN U PENOTBPALIATD UX;

HaJIU4YMsg PA3BUTOTO 3KOJOTHYECKOTO MBIIIJIEHUS, SKOJOTHYECKON KYJIBTYpHI,
OmbITa NesATEeNbHOCTH HKOJIOTUYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B TO3HABAaTEIbHON, KOMMYHUKATUBHOM W COLIMAJIBbHOMN
MPaKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHU
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

ITIOHHUMAaHHuA CHCHI/I(l)I/IKI/I XUMHUHU KAaK HAYKH, OCO3HAHUA e€ poJin B (bOpMHpOBaHI/II/I
PAadOHAJIBHOI'O HAYYHOI'O MBIIIJICHUSA, CO3AAaHUHN LCJIOCTHOTO MPCACTABICHUA 00
OKpyXKaromemM MHPEC KaK O CAUHCTBC IIPpHPOALI KW YCJIOBCKA, B IMIO3HAHWHN
IMPUPOAHBIX BaKOHOMepHOCTCﬁ U PCHICHUUN HpO6J’IGM COXpaHCHUA IIPUPOAHOTO
PaBHOBCCHA,

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTU XMMHH JIsl COBPEMECHHOW IMBUIU3AIUU: B
e€ TyMaHUCTHYECKOW HaINpaBiIC€HHOCTH W BaKHOW POJM B CO3[IaHUM HOBOU Oa3bl
MaTepHUAIbHON KYJIbTYpHhl, PEIEHUU TJI00AIBHBIX MPOOJIEM YCTOMYUBOTO pa3BUTHUSA
YEeJIOBEUYECTBA — CBIPHEBOM, DJHEPreTHYECKOM, MHIIEBOM M HSKOJOTHYECKON
0e30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIIEYEHUN YCIOBUN YCIEIIHOTO Tpy/a
M DKOJIOTMYECKH KOM(POPTHOM KU3HU KaXKJOTO WieHa 00IeCcTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: NMOHUMAHUS CYIIHOCTH METOJIOB IMO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJb30BaTh MOTyYacMbIe
3HaHUSA JUIS aHaidu3a W OOBSICHEHUS SBJICHUN OKPYXKAIOIIET0 MHpa U
IIPOUCXOANTNX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 00OCHOBAaHHBIC 3aKJIFOUCHUS HA
OCHOBE HAy4yHBIX (AKTOB W HWMEIOIIUXCS JAHHBIX C IEJbI0 IOJIYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEILHO HMCITOJb30BaTh XMMHUUYECKUE 3HAHUS AJIs1 PCIICHUA
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYAllUAX;

HHTCPCCA K ITIO3HAHUIO U HCCHGHOB&T@HBCKOﬁ ACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 00Pa30BaHUIO M CAMOOOPA30BaHMIO,
K AaKTMBHOMY IIOJYYEHHUIO HOBBIX 3HAaHMM 1O XWUMHU B COOTBETCTBHU C
YKU3HEHHBIMU MTOTPEOHOCTIMU;

WHTEpPECAa K OCOOCHHOCTSM Tpyda B pa3muuHbIX cdepax mpodeccuoHambHON
NEeSATETbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpenMeTHbIE pPE3yJbTaThl OCBOEHUS YYeOHOTO TpenaMera «XuMHUS» Ha
YPOBHE CPEeIHETO 00111ero 00pa30BaHUs BKIIOYAOT:

3HAYMMBbIE TUISL bopmHpoBaHus MHUPOBO33PECHUS oOy4arommxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAyUYHbIE MOHSATHS, OTpaXkarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIECTBO, SHEPTUs, SIBJICHHE,
MpolLece, CUCTEMAa, HAYYHbIA (PaKT, MPUHIUI, TUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnuXCs;

CIIOCOOHOCTh OOYYAIOUIUXCSl HMCIOJIb30BaTh OCBOCHHBIEC MEXIUCIUILIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHUS M  yHHBEpCajdbHble ydeOHbIE JEHUCTBUS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpeaMeTHbIE  pe3yJbTaTbl  OTPAXKAKOT  OBJAJCHUE  YHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMH, KOMMYHHUKATUBHBIMH U  PETYJIATHBHBIMU
JIEHUCTBUSIMU.

OBJiajieHNe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHY JI€HCTBUSIMU:
1) 6a30Bble JJOrHYecKHe AeHCTBHS:

CaMOCTOSATEIHHO (POPMYIUPOBATH M aKTYaJU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpHUBaTh;

OIIPCACIIATDE LS ACATCIbHOCTH, 3adBasd IIapaMCTPhl 1 KPUTCPUHN UX JOCTUIKCHUA,
COOTHOCHUTD PC3YJIbTAThI ACATCIIbBHOCTHU C IIOCTABJICHHBIMU LCIIAMU,

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHUW TPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTIATh XapaKTEpPHbIC TMPU3HAKK TOHATUNW W yCTaHABJIMBATh MX B3aMMOCBS3b,
UCITIOJIB30BaTh COOTBETCTBYIOIINE MOHSATHS JIJISI OOBSICHEHHS OTIEIbHBIX (DAKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUS W KPUTEPUM I KIacCH(PUKAIIUN BEIIECTB M XUMHYCCKUX
peaKiuu;

YCTaHaBJIINBATh IPUYNHHO-CIICACTBCHHBIC CBA3HU MCKAY N3Y4aCMBbIMU SABJICHUAMM,

CTPOUTH JIOTUUECKHUE PACCYkACHUSI (MHIAYKTUBHBIC, IEYKTUBHBIE, [0 aHAJIOTHH),
BBIABJISATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B PACCMATPUBAEMBIX SIBICHUSAX,
(dbopMyTHpPOBATH BHIBOBI U 3aAKITIOYCHHUS;

MPUMEHSTh B MPOLECCE IO3HAHUS, HUCIOJIb3YEMbIE B XUMHHU CHUMBOJUYECKHE
(3HaKOBBIE) MOJIENH, MPEOOPA30BHIBATH MOJICNIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuMUueckas ¢GopMmysa, ypaBHEHHE XHUMHYECKOMN
peakiuu — MpU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MIPUMEHSITh HA3BaHHbIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.



2) 0a30BblIe McCIeI0BaTEeIbCKHE IeHCTBUSA:

BJIJICTh OCHOBAMHM METOJIOB HAy4YyHOIO IIO3HAHMUSA BELIECTB U XUMHUYECKUX
pEeaKLHnii;

(GopMynHpoBaTh LETU W 33Ja4d HMCCIEIOBAHMS, UCIOJIb30BaTh MOCTABICHHbIE U
CaMOCTOSITETIbHO  C()OPMYIHMPOBAHHBIE BONPOCHI B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI Ui (POPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJ€Th  HABBIKAMM  CAMOCTOATENBHOTO  IUIAHUPOBAaHUS UM IPOBEICHHUS
YUYEHUYECKHUX KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJI0/IaTh 32 XOJ0M
Ipolecca, CaMOCTOSITEIBHO NPOTHO3UPOBATh €ro pe3yiabTaT, (OpMyIHUpOBaThH
0000111€HHsT ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIEAOBAHMUS,
COCTaBJISITh OOOCHOBaHHBIN OTUET O MpOAETaHHON paboTe;

HpI/IO6p€TaTI) OIIBIT quHquCKOﬁ HCCHG}IOB&TCHLCKOﬁ Hu HpOGKTHOﬁ
ACATCIIBHOCTHU, IIPOABIIATDH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY
IMOUCKY MCTOAOB PpCHICHUA TMPAKTUYCCKUX 3aJa4, IIPHUMCHCHUIO PA3JINYHbBIX
MECTOAOB IIO3HAHMUA.

3) paboTa ¢ uHpopManmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HUCTOYHUKAX HMH(OpManuu (HaydyHO-TIOMyJsipHas
JuTepaTypa XUMHUYECKOTO COJIepKaHMs, CIpPAaBOYHBIE TOCOOHUsS, Ppecypchbl
WNuTepHera), aHanu3upoBaTh HWHGOpPMAIMIO pPA3IUYHBIX BHIOB H  (opm
IpeICTaBICHUS, KPUTHYECKHU OILICHUBATh eé JOCTOBEPHOCTD u
HENPOTUBOPEUUBOCTD;

(GopMyIIHpPOBATh 3aIIPOCHI U PUMEHSTH Pa3JIMYHbIC METOJIBI IIPH MTOMCKE B 0TOOpE
uH(opManuK, HEOOXOJAMMOM JJIS BBIMOJHECHHS YYEOHBIX 3a7ad OIpPeAeiIEHHOTO
THIIA;

npuoOpeTaTb  OMBIT  KCMOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U PA3JIMYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO BHIOMPATh ONMTUMANBbHYIO (DOpMY TpeacTaBieHUs HHGOPMAIHH
(cxembl, rpaduKh, TUArpPaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

WCIIOJIb30BaTh HAyYHBIA SI3bIK B KA4eCTBE CPEACTBA MpH paboOTe ¢ XUMHUYECKOM
uH(popMaIeil: MPUMEHATh MEXKMpPeaIMeTHbIE ((hU3MYEeCKue W MaTeMaTHYEeCKHUE)
3HAKU ¥ CUMBOJIBI, (OpMYIIBI, a00pEeBHATYPBI, HOMEHKIATYPY;

HCIIOJIB30BATb n HpCO6p33OBI)IBaTI) 3HAaKOBO-CHUMBOJIHNYCCKHC CpcaAcCTBa
HarjsiaHOCTH.

OBjaanenue YHUBEPCAJIBbHBIMHA KOMMYHUKATHUBHBIMH AeMCTBUSIMM

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKJaeMOW TeMbl B XOJ€ AHaiora W/win
JUCKYCCUM,  BBICKa3blBaTh  HJAECH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHUS
OTHOCHUTEJIBHO BBINIOJIHEHHS MTPEJIOKEHHON 3a/1a4U;



BBICTYIIaTh C TMPE3CHTALIMEW pE3YyJbTAaTOB II03HABATEIBHOW JIEATENBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMUYECKOTO KCIMEPUMEHTA, MPAKTUYECKONW pabOThl MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alny yueOHOro mpoekTa u (popMyaupoBaTh BBIBOJIbI
[0 pe3ysibTaraM MNPOBEAEHHBIX HCCIEAOBAHUM NMYTEM COTJIACOBAHUA IO3ULMUNA B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

OBiaeHne YHMBEPCAJIbHBIMH PEryJATHBHBIMH AeHCTBUSIMU:

CaMOCTOSITEJIbHO  IUIAHMPOBAaTh M OCYIUECTBIATH CBOK  ITO3HABATEIIBHYIO
NEeATENbHOCTh, Ompelensas €€ Lead M 3aJadd, KOHTPOJIMpOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEJJIaraéMblii  alroOpuT™M JIEHUCTBUA NpH
BBIMIOJTHEHUM Y4YeOHBIX M HUCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Haubosee
3¢ exTUBHBIN crmoco0 HX pemieHuss ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIMIX;

OCYHICCTBIIATE CAMOKOHTPOJIb CBOCH ACATCIIBHOCTH Ha OCHOBC CaMOadHaJIM3a Hu
CaMOOILCHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

Hpe,IIMGTHBIG PE3YJIbTAaThl OCBOCHUA KypCa ((OpFaHI/I‘IGCKaH XUMUA» OTPAXKAKOT:

c(hOopMHUPOBAHHOCTh MPEJICTABIICHUN O XUMHYECKOH COCTABIISIOIICH €CTECTBEHHO-
HAy4YHOW KAapTHHBI MHpA, POJM XUMHUM B TO3HAHUM SIBICHUN NPUPOABI, B
(GbOopMHUpPOBAaHUU MBIIUICHUS M KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOM JIJIsi PEHICHHS] MPAKTUYECKUX 3a7a4 M IKOJIOTUYECKH
000CHOBAaHHOT'O OTHOLIEHHSI K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

BJIAZICHUE CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOIOJIAralolIue TMOHATUS (XMMUYECKUH 3JIEMEHT, aToM, 3JEKTPOHHAas
000JI09YKa aTomMa, MOJIEKyJia, BaJICHTHOCTb, JIEKTPOOTPHUIIATEIIbHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpamiéHHAas), MOJb, MOJSpHAs
Macca, MOJISPHBI O00BEM, YIIIEPONIHBIN CKENeT, (YHKIIMOHANbHAS TpPYIIa,
paauKal, U30MEPUs, U30MEPBI, TOMOJOTHYECKUN P, TOMOJIOTH, YIIE€BOJIOPOIBI,
KUCJIOPOJI M a30TCOJAEpKAIIUe COCIUHEHUsS, MOHOMEpP, NMOJUMEp, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUSI CTPOCHUS
oprannueckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHs] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHHU; MHUPOBO33PEHUYECKUE 3HAHUA,
JIe)KalllMe B OCHOBE IOHUMAHHUS TMPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHX
SABJICHUM, (PAKTONIOrMYECKUE CBEACHUSI O CBOMCTBAaX, COCTaBe, MOJYYEHUU W
0€30MaCHOM HCIMOJb30BaHUM BAXKHEUIIMX OPraHUYEeCKUX BELIECTB B OBITY H
MPAKTUYECKOMN NEATEIbHOCTH YEJIOBEKA;



c(OPMHUPOBAHHOCTh YMEHUW BBISBIATh XapakTEpHbIE MPHU3HAKH TOHITHH,
YCTaHAaBJIMBaTh WX B3aUMOCBA3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHUSA NPH
ONMCAHUU COCTaBa, CTPOEHUS U NPEBPALLEHUN OPTaHUYECKUX COCTUHEHUM;

c(OpPMHPOBAHHOCTh YMEHUH MCHOJB30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHON)
GopMysn  OpraHMYeCKMX BEIIECTB M ypPAaBHEHMH XHMHYECKHX pEakKlHH,
M3TOTABIMBATh MOJEIN MOJIEKYJ OPraHWYECKUX BEUIECTB I WJUIKOCTPALIMU UX
XUMHUYECKOr'0 U IIPOCTPAHCTBEHHOI'O CTPOECHMUS;

cOpMHPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJICKHOCTh HM3YUYECHHBIX
OpPraHMYEeCKUX BEIIECTB II0 HMX COCTAaBy M CTPOCHUIO K ONPEACIEHHOMY
KJaccy/Tpynne CoeIuHEHU (YIJIeBOAOPOIbl, KHUCIOPOJ U a30TCOAEpIKaLIUE
COCIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COEAMHEHMs), J1aBaTb KM Ha3BaHUS I10
cuctematnueckoit Homenkiatype (IUPAC), a Takke NpuUBOAUTH TPUBUAIBHBIC
Ha3BaHMS OTJIEJbHBIX OPraHMYECKHX BEIIECTB (ITUJICH, MPOIMWIEH, alleTUJICH,
ATWJICHIJIMKONb, TJIHMLEPUH, (eHos, (popMasiblerus, aneTaablerul, MypaBbUHAs
KHCJIOTa, YKCYCHAs KHCJIOTa, OJICMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIFOK034,
dpykTO3a, Kpaxma, HeJI0103a, TNINLUH);

c(hOpMUPOBAHHOCTh YMEHHS  ONpPEACNIATh BHUJIBI XUMHUYECKOW CBS3M B
OpraHNYeCKUX COSIUHEHUSX (OAMHAPHBIC U KPATHBIE);

C(i)OpMI/IpOBaHHOCTL YMCHUA IMPUMCHATDH ITOJIOKCHUA TCOPpHUHN CTpOCHUA
OpPraHNYCCKHUX BCHICCTB A. M. BYTJ'IepOBa JIIA 00BSCHEHMS 3aBUCUMOCTH CBOMCTB
BCHICCTB OT UX COCTaBa U CTPOCHUA; 3aKOH COXpPAaHCHHUA MACChI BCIICCTB,

c(hopMHUPOBAaHHOCTh YMEHHH XapaKTEepU30BaTh COCTaB, CTPOCHHUE, (HU3UUYCCKHE U
XUMUYECKHE CBOMCTBA THIHUYHBIX MPEACTABUTEICH  pa3IMYHBIX  KIIACCOB
OpraHWYeCKUX BEIIEeCTB (METaH, dTaH, dTUJICH, MPOMUJICH, alleTUJIeH, OyTaaueH-
1,3, metundyranuen-1,3, O0€H30JI, METAHOJ, ATAHOJ, ATUJICHTJIMKOJb, TIUIEPHUH,
dbeHon, ameTaNpIeTul, MypaBbUHAs W YKCyCHash KHCIIOTHI, TJIIOKO3a, Kpaxma,
IIEJUTI0I03a, aMHUHOYKCYCHAsl KHCJIOTa), WJUTFOCTPUPOBATh T'€HETUYECKYIO CBSI3b
MEXJAY HHMH YpPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKHUX PEaKIuid ¢
HCIIOIb30BaHUEM CTPYKTYPHBIX (POpMYT;

c(hOpMHPOBAHHOCTh YMEHHs XapaKTepU30BaTh HWCTOYHUKHU YTJIEBOJIOPOIHOTO
Chipbsi  (He(Th, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TMEepepaboOTKU W
MPAKTUYECKOE IPUMEHEHHE MMPOTYKTOB MepepadboTKH;

chOpPMHPOBAHHOCTh YMEHWUW TMPOBOAWTH  BBIUHUCICHUS 1O  XUMHUYECKHM
ypaBHEHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOIYKTa
peaknud TO W3BECTHBIM Macce, 00BbEMY, KOJIWYECTBY OJHOTO W3 HMCXOITHBIX
BEILIECTB WM NPOJYKTOB PEAKIUN);

c()OpMHUPOBAHHOCTh YMEHUM BIIaJIETh CHUCTEMOM 3HAHMI 00 OCHOBHBIX METOJAX
HAay4yHOT'O TIO3HAHMS, WCIOJB3YEeMbIX B XUMHW TpPU M3YYCHUH BEIICCTB U
XUMHUYECKHUX SBJICHUM (HAOMIOACHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJICIIMPOBAHNUE),
HCMOJIb30BaTh CHUCTEMHBIC XHUMHUUYECKUE 3HAHUS Ui TPUHATHS PEIICHUM B



KOHKPCTHBIX JKM3HCHHBIX CHUTyallUAX, CBSA3aHHBIX C BCIOCCTBAMHM MW HX
IMPUMCHCHHUCM,

c(hOpMUPOBAHHOCTh yMEHUU COOJIIOAATh TpaBUjia TMOJBb30BAHUS XUMHUYECKOU
MOoCy/Iol U J1TabopaTOpHBIM O0OpYAOBaHUEM, a TaKXKe IpaBUiia OOpalIeHUs: ¢
BEILIECTBAMU B COOTBETCTBUM C WMHCTPYKIUSIMHU IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  IUIAHUPOBaTh U BBINOJHATH  XUMHYECKUM
AKCTIEPUMEHT (TIpEeBpaIlieHUs OPraHUYECKUX BEIIECTB MPU HarpeBaHUM, MOJTyICHUE
ATUJICHA W W3YYEHHE €ro CBOMCTB, KAYECTBEHHBIE pEAKIMU OPraHUYECKUX
BEIIECTB, JIEHATypalus OENKOB MPU HarpeBaHWM, IIBETHBIC PEAKIMU OETKOB) B
COOTBETCTBUM C TIpaBUJIaMH TEXHUKHA O€30MAaCHOCTH TMpU OOpalleHUH C
BEIIECTBAMU U JTA0OPATOPHBIM OOOPYJAOBaHUEM, TMPEJCTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B ¢GopMe 3alucyh YpPaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GOpMyJIHPOBAThH BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

chOPMHUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aHAIM3UPOBATH  XUMHUYECKYIO
uHpOpMAIIMIO, TOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEACTBAa MAacCCOBOM
uHpopmanuu, IHTepHeT u Apyrux);

c(hopMHUPOBAHHOCTH YMEHU U coOJIr01aTh npaBuia JKOJIOTUYECKHU
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW MACSATENBHOCTH B IEIIX
COXPAaHEHHUSI CBOETO 3JI0POBbsl M OKpYXKalolleld MPUPOIHON Cpenbl, OCO3HABATh
OMACHOCTh BO3JEHCTBUA HA KUBBIE OPraHU3Mbl OMPENEIEHHBIX OPraHHMYECKHX
BEIIECTB, MoHUMas cMmbici mokasarens [IJIK, moscHaTh Ha mpuMepax CHocCOOBI
YMEHBIICHUS] W TMPEJOTBPALIEHUSI WX BPEIHOTO BO3JEHCTBUS Ha OpPraHU3M
YeJI0BEKa;

Ul OOydYaroIIMXCsl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: yYMEHHE
IPUMEHATh 3HAaHHWS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHMS BEIIECTB H
XUMHYCCKUX SIBJICHUM;

JUISL CJICTIBIX M CIIA0OBUIAIIMX OOYYAIONIUXCS: YMEHHE HCIOJB30BaTh PeIbeHO-
TOUCUYHYIO cUCTeMy 00o03Hauenwuit JI. bpaitns nis 3anucu xumudeckux GopMyt.

11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas U HeopraHuueckKas XUMUS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O XUMUYECKOW COCTABIISIONICH €CTeCTBEHHO-
HAay4yHOW KapTHUHBI MHpA, POJM XUMHUW B TIO3HAHWHU SBICHUH TIPUPOJIBI, B
GbopMUPOBaHUM MBIIUICHUST W KyJbTYpPhl JIMYHOCTH, €€ (DYHKIIMOHAIBHOMN
rPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTUUYECKHU
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO U IPUPOJIHOM CpEE;



BJIaJICHUE CHUCTEMOM XUMHUUYECKHUX 3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIONINE TMOHATUS (XUMHUYECKUH 3JIEMEHT, aToMm, u3oTom, s-, pP-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSIPHBI O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIBHOCTD, CTENEHb OKHUCICHUSA, XUMUYECKasl CBS3b
(KoBaJIeHTHAsI, MOHHAs, METAJTMYECKas, BOJIOPOJIHAS ), KpUCTA/NIMUECKasl peiéTka,
TUNBl ~XUMUYECKUX  PEAKUMH, PACTBOpP, DJIEKTPOJMUTHI,  HEDJICKTPOJIUTHI,
AJEKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMUYECKOW pEaKIuy, XUMUYECKOE PABHOBECHUE);TEOPUU U 3aKOHBI (TEOpHs
BJIEKTPOJIMTUYECKON Aucconuanuu, nepuoaunyecku 3akoH . M. Menneneesa,
3aKOH COXPAHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBPAILICHUS YHEPIUU
Ipy XUMHYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHHN S3BIK XUMHUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHWMAaHUS MPUUYUHHOCTU U
CUCTEMHOCTH XUMUUYECKUX SIBJICHUM, (PAKTONIOTHYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30MMaCHOM HCTOJIb30BaHUU BAXKHEUIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MIPAKTHUECKOH JEATETLHOCTH YEIOBEKA;

C(i)OpMI/IpOBaHHOCTL YMCHHﬁ BBIABIIATE  XAPAKTCPHBIC IIPHU3HAKH HOHSITI/IfI,
YCTAaHAaBJIMBATHh WX B3aUMOCBA3b, UCIIOJIb30BATH COOTBCTCTBYIOIIUC ITOHATHUA IIPU
ONMMCAaHNN HCOPTAHNYCCKNX BCUICCTB U UX HpeBpaIIIeHPIﬁ;

c(hOpMUPOBAHHOCTh YMEHUN HCIOJB30BaTh XHUMHUYECKYIO) CHMBOJUKY IS
coctaBieHus GOpMyJd BEHIECTB M  YpaBHEHHUUW  XMMHUUYECKHX  PpEaKIui,
cuctematnueckyro HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOpPraHMYECKUX BEIIeCTB (yrapHbI ras, YrJIEKHCIbI Ta3, aMMHUaK, raméHas
U3BECTh, HETAIEHAs U3BECTb, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHUU OMNpEIEsATh BAJICHTHOCTh W CTENEHb OKHCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHMSX PA3IMYHOTO COCTaBa, BUJI XUMHYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAs, METAJJIMUECKasi, BOJIOPOAHAsA) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBAa (aTOMHAs, MOJICKYJspHas,
WOHHAsI, METAJITIMYECKas ), XapaKTep Cpe/bl B BOAHBIX pacTBOpPax HEOPTaHUYECKUX
COCJIMHCHUM;

c(hOpMHUPOBAaHHOCTh YMECHUH YCTAHABIMBATH IPUHAIIC)KHOCTh HEOPTaHHMYECKUX
BEILIECTB 110 MX COCTaBY K OMNpPEACIEHHOMY KJIACCy/TPYIIe COSTUHECHUH (IIPOCTHIC
BEIIIECTBA — METAJUIBI M HEMETAJUIbI, OKCHIBI, OCHOBAHMS, KHCIOTHI, aM(oTepHbIe
TUJPOKCHUJIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI PACKpPBIBATH CMBICT Teproaudeckoro 3akona J[. U.
MeHnzeneeBa U JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIbHYIO U
MIPOTHOCTUYECKYIO (DYHKIUY;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTEPU30BaTh DJIEKTPOHHOE CTPOCHHWE aTOMOB
XUMHYECKHX 3JIeMEHTOB 1—4 mepuonoB llepmoanueckoil cUCTEMbl XMMHUYECKHX
anemenToB J[. WM. MenngeneeBa, MCHONb3ysl MOHATHSA «S-, P-, O-3JCKTpOHHBIC
opOuTanmy», «3HEPreTUYECKre YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHUS
CBOWCTB XHMHWYECKUX 3JIEMEHTOB M WX COCAUHEHHI IO MEPUOJAM U TPYyIIam
[Tepunoanueckoit cucteMbl XUMHUYECKUX 3eMeHTOB /. 1. MeHneneena;



c(hOpMUPOBAHHOCTh YMEHHI XapakTepU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE
CBOMCTBAa HEOPTraHMYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, TMOJTBEPKIAThH
CYILIECTBOBAHUE TEHETHUYECKOM CBSI3M MEXKAY HEOPraHWYECKUMHU BEIIECTBAMU C
MOMOIIIBIO YPABHEHU I COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIHA;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(PUIUPOBATh XUMHUYECKHE peakUuud IO
pa3IUYHBIM NpHU3HAKAM (YUCIY M COCTaBy pearupyroulux BELIECTB, TEMIOBOMY
s dekTy peakiuu, U3MEHEHHUIO CTENEHEW OKHMCIICHHS 3JIEMEHTOB, O0OpaTUMOCTH
peaklyy, y4acTUIO KaTalu3aTopa);

C(I)OpMI/IpOBaHHOCTB YMCHHfI COCTABJIAITh YPABHCHHA peaKHI/Iﬁ PAa3JIMIHbIX THUIIOB,
ITIOJIHBIC H COKpaH_[éHHBIC YpPaBHCHUA peaKI_[I/Iﬁ HMOHHOI'O 06MeHa, Y4UUThIBaA
YCIIOBU:A, IPU KOTOPBIX 3THU PCAKIIMU UIAYT OO0 KOHIIA,

cOpPMHPOBAHHOCTh ~ YMEHUH  MPOBOJAUTH  PEAKIMH,  MOJITBEPXKIAIOIIHNE
KaueCTBEHHBIII COCTAaB pAa3JIMYHBIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATH
ONBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIHE B BOJAHBIX PACTBOPaX HEOPTraHUUYECKUX
BEILECTB;

c(hOpMHPOBAHHOCTh YMEHUH  pacKpbIBaTh CYILLIHOCTb OKHCIIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUil MOCPEACTBOM COCTABIIEHUS JIEKTPOHHOIO OanaHca
ITUX PEaKLUN;

c(hOpPMHUPOBAHHOCTh YMEHHH OOBACHITh 3aBHUCHUMOCTb CKOPOCTH XHMHYECKOM
peakluu OT PA3TMUHBIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMHUUYECKOT0 paBHOBECHSI
B 3aBUCHUMOCTH OT BHEIIIHeTo Bo3aeicTBus (npunmun Jlelllarense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh XUMHUYECCKUE MPOIECCHI, JIeKAIINe
B OCHOBE IPOMBINUICHHOTO TIOJYYCHHSI CEPHOW KHCIOTHI, aMMHaKa, a TaKXkKe
c(hOpMHUPOBAHHOCTh MPEJCTABICHUH 00 OOMMX HAy4YHBIX MPUHIMMNAX M
IKOJIOTUIECKUX MPOOIeMaX XUMHUYIECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOAUTH BHIYUCICHUS C UCIIOIH30BAHUEM TOHSITHS
«MaccoBas 01 BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MpU
XUMHYECKUX PEAKIMsIX, MAacChl BEHIECTBA WM 00BbEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUH
BEIECTB, TEIJIOBOro 3((deKTa peakiuu Ha OCHOBE 3aKOHOB COXpPaHEHHUS MacChl
BEILIECTB, PEBPALICHNS U COXPAHEHHS SHEPIUH;

c(hOpMHPOBAHHOCTh YMEHUW COONIOAATh MpaBHUia TOJIH30BAHUS XHUMHYECKOU
MOCy/IOM U JTa0OpaTOpPHBIM O00OpPYAOBaHUEM, a TAKXKE IMpaBUiia OOpalleHus: ¢
BEIIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSMH IO BBITIOJHEHHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh ~YMEHHWHA IJIAHUPOBATh ¥ BBIIOJNHITH  XUMHUUYECKHM
AKCHEPUMEHT (pa3fioKeHUe MEePOKCHAAa BOJOPOJa B MPUCYTCTBUU KaTaauzaTopa,
OMpeNIeJICHUEe Cpelbl PacTBOPOB BEIIECTB € TMOMOIIBID YHUBEPCAIBHOIO
WHJMKATOpa, BIMSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOU peaKkiuu,
peakiuu MOHHOrO OOMEHa, KauyeCTBEHHbIE peaklnu Ha cyibdar-, kapOoHaT- U
XJIOpUJ-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE IKCIEPUMEHTAIBHBIX 3aJa4 IO



TemaM «Metamie» U «HemeTamnb») B COOTBETCTBUM C TPaBHJIAMU TEXHHKHU
0e30MacHOCTH MPU OOpAIlEHUH C BEIIECTBAMHU U JAOOPATOPHBIM 00OpPYAOBAHHUEM,
NPEICTaBIATh PE3YyIbTaThl XHUMHYECKOTO OKCIepUMEHTa B (opMe 3amucH
YpaBHEHUH COOTBETCTBYIOUIMX peakuuii U (HOpMyIHpOBaTH BBHIBOJBI HAa OCHOBE
ATHX PE3yIbTaTOB;

chOPMHPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aHAIU3UPOBATh  XUMHYECKYIO
uH(pOpMaIMIO, TOJy4yaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEACTBAa MAacCOBOM
KOMMYHUKaLUK, IHTepHET U ApyTrux);

c(hopMUPOBAHHOCTH YMEHUH coOJr01aTh npaBuia 3KOJIOTUYECKHU
1eJIeCO00pa3HOro TMOBEACHUS B OBITY U TPYIAOBOW JAESATENBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3JI0POBbSl U OKPYXKAIOIIEW MPUPOJHON Cpelibl, 0CO3HABATH
OTMACHOCTh BO3JICHCTBHS HA KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMASI
cmbicn mokazarens [IJIK, mosicHaTh Ha mnpuMepax CcHocoObl YMEHBIICHUS WU
MPEIOTBPAILICHHS UX BPEIHOTO BO3JICUCTBUS HA OPTraHW3M YEJIOBEKA;

JJIA 06yqa}01111/1X051 C OI'paHUYCHHBIMHU BO3MOXHOCTAMHU 3IO0POBLA: YMCHHUC
IMPUMCHATL 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX MCTOHAaX IIO3HAHHA BCIICCTB U
XUMHYCCKHNX HBJIGHHfI;

JUTSL CIIENBIX M CIA0OBHUIAIIMX OOYYAIOIIMXCS: YMEHHE HCIONIb30BaTh pelibeHO-
TOUEYHYIO cucTeMy o0o3Hauenwuit JI. bpains ans 3anucu xumudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KonnuecTBo yacos DJIEKTPOHHBbIE

Ne m/m HaumeHnoBanue pasaenoB M TeM (uu¢posbIe)

B NMPOrpamMmmabl Beero Kontpoabubie | [IpakTuieckne | ogpazosaTebHbIe

padoThI padoThI pecypesl
Paznen 1. TeopeTnueckue 0OCHOBBI OPraHUYECKOM XMMHUU
[Ipeamer oOpraHuyeckol XUMHH.
be P http://school-
1.1 Teopuss cTpoeHus oOpraHuueckux |3 -
N collection.edu.ru
coenquHeHuii A. M. bytneposa

Uroro no pazneny 3
Paznea 2. YrieBogopoabl
21 [IpenenbHble  yrI€BOOOPOABI  — 2

' aJIKaHBI
29 Henpenensubie YTIEBOOPOMBL: | 1

' AJIKEHBbI, aJIKaIUCHbI, aJTKHUHBI
2.3 ApoMaTthyeckue yriieBo0pOIbI 2
24 [Ipuponusie HCTOYHUKH | o 1

' YIJIEBOJIOPOJIOB U MX MepepadoTKa




Hroro no pazneny

13

Paznen 3. Kucisopoacoaepskamue opranHmdyeckue coeInHeHUus

3.1 CrupTtsl. eHon 3

32 Anpneruansl. KapOOHOBBIE KHUCIIOTHI. 7 1
CrnosxHble 3pupbl

3.3 VYrneroasbl 3 1

Uroro no pazneny 13

Paznen 4. A3oTcoaepxxaniue opraHudecKre coeJMHEeHNsI

4.1 AMUHBI. AMMHOKHUCIIOTHI. benku 3

Uroro no pazneny 3

Pa3neu 5. BeicokoMoIeKyJISIPHBbIE COeIUHECHMS

5.1 ITnactmaccel. Kayuyku. BonokHa 2

Hroro mo pazneny 2

OBIIEE KOJIMYECTBO YACOB TIIO 34 9 9

[TPOTPAMME

11 KJIACC

Nen/l | HaumenoBanme pasnenor m Tem | KOTHIECTBO Hacos JJIEKTPOHHbIE
MpOTPaAMMB! Bcero Kontpoabubie | [IpakTHueckue E,Ig;g)foﬁ}l:;mw




padoThbI padoThbI pecypchl
Paznea 1. TeopeTrnueckue 0CHOBbI XMMHHU
Crpoenune artomoB. Ilepmoanueckuii
11 3akoH u Ilepuoawueckas cucTema 3 http://school-
' XuMHYecKkux oaementoB JI. W collection.edu.ru
Menneneesa
19 Crpoenue BemecTBa. MHOrooOpasue 4
' BEIIIECTB
1.3 XHUMHUYECKHE PEAKIUU 6 1 1
Uroro no pazneny 13
Paznen 2. Heopranuveckasi XuMusi
2.1 Meranbl 6 1
2.2 Hemeramnbt 9 1 1
23 CBs13b HEOPraHUYeCKUX ni,
' OpraHUYECKUX BEILIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus v :KM3Hb
3.1 XUMUS ¥ KU3Hb 4




Uroro no pazneny 4

OBUIEE KOJIMYECTBO YACOB IIO 34 2 3
I[TPOTPAMME
MNOYPOYHOE IINIAHUPOBAHUE
10 KVIACC
Koa- JIeKTPOHHbIE
BO
S Hara uu@ppoBbIe JlonostHuTEIbHAS
Nem/m | Tema ypoxa HaCOB | ysyyennus | oOpaszoBaTe/bHbIe | HHPOPMANHUS
Beero pecypchl

[loBTOpEHHE TpOAEHHOTO Marepuaia 3a Kypc

http://school-

1 1 -
8-9 xuacca. collection.edu.ru
5 CraproBasi ~ JAMarHOCTHYECKass  KOHTPOJIbHAs 1 http://school-
pabora. collection.edu.ru
3 [Ipenmer OpraHUYeCKOM XUMHH, eé 1 http://school-
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE collection.edu.ru
4 Teopust cTpoeHHS OPraHMYECKUX COCIUHCHHI 1 http://school-
A. M. ByrnepoBa, €€ 0OCHOBHBIC TMOJIOKCHUS collection.edu.ru
5 1 http://school-

[IpencraBnenue 0 KJIaccuuKkanuu




OpraHUYECKUX BEIIECTB. Homenknatypa
(cuctemMatuueckas) M TPUBHAIbHBIE Ha3BAHUS
OpraHUYECKUX BEIIECTB

collection.edu.ru

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJOTUYECKUIN
paa

http://school-

collection.edu.ru

6
MetaH ¥ 3TaH — MPOCTEHIINE MPeICTABUTEIH
aJIKaHOB
AJIKeHBI: COCTaB U CTPOCHUE, CBOWMCTBA http://school-
7 . collection.edu.ru
DTWieH ®  OPONWIECH —  IPOCTEHIIHE
IpEeACTABUTEIN alIKEHOB
8 [Mpaktuyeckas padora Ne 1. «llomyueHue http://school-
STHJICHA ¥ MU3YYCHHE €r0 CBOMCTBY collection.edu.ru
Ankanuensl. byraguen-1,3 u MeTHnOyTaaueH- http://school-
9 1,3. TlodayyeHwe CHHTETHYECKOIO KaydyKa u collection.edu.ru
PE3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, http://school-
10 TOMOJIOTHYECKUI ps. AneruineH — collection.edu.ru
MPOCTEUIINN TTPEICTABUTEIb AJIKHHOB
11 Beruncinennss 1O ypaBHEHHUIO XUMHYECKOU http://school-
peakuuu collection.edu.ru
http://school-
12 ApeHbl: 6eH301 U ToJ1yoJl. TOKCHYHOCTh apEHOB P

collection.edu.ru




13 ['eneTrueckast CBSI3b YTJIEBOJIOPOJIOB, http://school-
NPUHAIISKAIINX K Pa3THYHBIM KIaccam collection.edu.ru
[lpupoaHble  HMCTOYHWKH  YIJICBOJOPOJIOB: http://school-

14 NPUPOAHBIA Ta3 W TOMYTHbIE HEe(TAHBIC Ta3bl, collection.edu.ru
He(Th U MPOJYKTHI €€ nmepepadoTKu
[MpupoaHble  HMCTOYHHKH  YIJICBOIOPOJIOB: http://school-

15 NPUPOAHBIA Ta3 W TOMYTHbIE HEe(TAHBIC Ta3bl, collection.edu.ru
HedTh ¥ IPOIYKTHI €€ TepepaboTKu

16 KonrposbHas pabota o paszzaeny http://school-
«YTIIE€BOAOPOIBI» collection.edu.ru

17 [penenbHbIe OHOATOMHBIC CITUPTHI: METAHOJ U http://school-
sTaHos. BogopoaHas CBs3b collection.edu.ru

18 MHOroatoMHble CHHPTBHI: ITUJICHIIMKOIb U http://school-
TITHIEPUH collection.edu.ru

19 deHON: CTPOECHUE MOJEKYJbl, (U3HYCCKHE U http://school-
XHUMHUYECKUE CBOMCTBA, IPUMEHEHUE collection.edu.ru

20 Anpreruapl: (GOpMalbACTHI U aleTalbICTH/I. http://school-
Aneron collection.edu.ru

21 OnHOOCHOBHBIE  TpeneibHble  KapOOHOBBIE http://school-
KHUCIIOTBI: MypaBbUHAS U YKCyCHAs collection.edu.ru

99 [Ipaktnueckas pabora Ne 2. «CpoticTBa http://school-

pacTBOpa YKCYCHOM KHUCIIOTBI»

collection.edu.ru




CTCapI/IHOBaH H OJICMHOBAasd KHCJIIOTBI, KakK

http://school-

23 ,
MPEICTABUTENIN BBICIIUX KAPOOHOBBIX KHUCIOT collection.edu.ru

o Mpblta Kak COJM BBICIIUX KapOOHOBBIX KHCJIOT, http://school-
UX MOIOIIIee JIeficTBrE collection.edu.ru
CoxHbIe 3UpbI KaK TIPOU3BOIHBIC http://school-

25 KapOOHOBBIX ~ KHCIOT. [ HAPOIM3  CIOXKHBIX collection.edu.ru
3¢upoB

26 JXKupel: THAPOIN3, MPUMEHEHUE, OHOJIOTHYECKast http://school-
POJIb JKUPOB collection.edu.ru
VTIIeBOIBI: COCTaB, KJIacCU(pUKAIIU. http://school-

27 Baxueiimiue Npe/ICTaBUTEIH: TJII0KO03a, collection.edu.ru
bpykTo3a, caxaposa

28 KpaxmMan u 1emmono3a Kak — MPUPOIHBIC http://school-
HOJTUMEPHI collection.edu.ru
KonTposnbHas paboTa 11(0) pasaeny http://school-

29 «Kucmopoaconepxarine OpraHHYECKUE collection.edu.ru
COCIIMHEHUS

http://school-
30 AMMHBI; METUJIAMHUH U aHWINH -
collection.edu.ru

AMUHOKHUCTIOTBHI KaK ampoTepHbIC http://school-

31 OpraHWYeCKUE COCAUHEHHUS, UX OHOJOTHUECKOE collection.edu.ru

3HadyeHwue. [lerrTuanl




39 benku kak TPUPOIHBIC BBHICOKOMOJCKYJSPHBIC 1 http://school-
COCTMHEHUS collection.edu.ru
33 OCHOBHBIC MOHSTHS XUMHH | o http://school-
BBICOKOMOJICKYJISIPHBIX COCTUHCHU I collection.edu.ru
OCHOBHBIC METO/IbI CHHTE3a http://school-
34 BBICOKOMOJICKYJISIPHBIX coeauHeHuit. | 1 collection.edu.ru
IImacTmaccsl, Kay4yKy, BOJIOKHA
OBIIEE KOJIMYECTBO YHACOB I1O ITPOT'PAMME | 34
11 KJIACC
Koa- JJ1eKTPOHHBIE
BO
aTa udposkie OMOJTHHTEIbHAS
Ne n/m | Tema ypoka 4acoB A MHGP o
U3y4YeHHs1 | 00pa3oBaTeibHbIe | HHpOPMAIUS
Beero pecypchl
1 XUMUYECKHIA DJIEMEHT. ATOM. DIEKTPOHHAS 1 http://school-
KOH(HUTypaLys aTOMOB collection.edu.ru
[lepuoanueckuii 3axkoH u Ilepuoanueckas http://school-
9 cucreMa xXumuyeckux odnemenroB . W. 1 collection.edu.ru
MenpaeneeBa, HX CBSI3b C COBPEMEHHOU
TEOpPUEHN CTPOCHUSI AaTOMOB
3 3aKOHOMEPHOCTH M3MEHEHUS CBOJCTB | 1 http://school-

XHUMHYCCKUX 3JICMCHTOB U HX COeI[I/IHeHI/Iﬁ 10

collection.edu.ru




rpymnmam u IIEpUoaaMm. 3HaueHUE
MEPUOIUYECKOTO 3aKOHa u CHUCTEMBI
xuMuuYeckux sjeMeHToB .M. MeHneneeBa B
Pa3BUTHUU HAYKH

Ctpoenune BemiecTBa. XUMHUYECKAsl CBS3b, €€
BUJIbI; MEXaHU3MBbI 00pa30BaHUs KOBaJEHTHOMU
cBsa3u. BogoponHas cBs3b

http://school-

collection.edu.ru

BaneHTHOCTE. DIEeKTPOOTPUIIATETBHOCTD.
CreneHn OKHCJICHHUSL. BemectBa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUSI

http://school-

collection.edu.ru

IlonsaTue o AUCTICPCHBIX CUCTCMaAX. HUctunneie
N KOJUIOMIOHBIC pPacCTBOPHI. MaccoBas JOJIA
BCUICCTBA B PaCTBOPC

http://school-

collection.edu.ru

Knaccuduxanus u HOMEHKJIaTypa
HEOpPraHMYEeCKUX COeNUHEeHUH. ['eHeTnyeckas
CBSI3b HEOPTaHMYECKHX BEIIECTB, Pa3IMYHBIX
KJIACCOB

http://school-

collection.edu.ru

Knaccupukanys XUMHYECKUX pEakIuid B
HEOPraHWYECKOW W OpPraHuYeCKOW XHUMUH.
3aKOH COXpaHEHHUsI MAacChl BEIIECTB; 3aKOH
COXpaHCHUsS W NPEBpAlICHUS JHEPrUM IpH
XUMHYECKUX PEaAKIUSIX

http://school-

collection.edu.ru

Ckopocth peakiuu. OOpaTUMble peaKIUU.
XHUMUYECKOE PABHOBECHE

http://school-

collection.edu.ru




[Ipaktuueckas padora Ne 1. «BuusHue

http://school-

10 Pa3INIHBIX ¢dakTopoB Ha CKOPOCTb collection.edu.ru
XUMHUYECKOU PEAKIIAN»
DrekTponuTHYecKas aucconuanus. [lousatue o http://school-

11 BojopoaHoM Tmokazatenie  (pH)  pactBopa. collection.edu.ru
Peakiiuu  unoHHoro  obmena.  ['maponu3
OpPraHUYECKUX U HEOPraHMYECKUX BEIIECTB
OKUCITUTETLHO-BOCCTAHOBUTEIIBHBIC PEAKIIHU. http://school-

12 [Tonsitue 00 9NEKTpPOJM3Ee PACIUIABOB U collection.edu.ru
pacTBOPOB coJeit

13 KonrposbHas pabota o pasneny http://school-
«TeopeTndeckre OCHOBBI XUMHUI) collection.edu.ru
MerTamibl, ux mnoyokenue B Ilepuoauueckoit http://school-
cUCTEME XHUMHWYecKux odnemenros JI. M. collection.edu.ru

14 MenaeneeBa ©W  OCOOCHHOCTH  CTPOCHUS
atomoB. OOmme  (Qu3nUecKue  CBOWMCTBA
METaJLIOB

15 CriaBel METAJIOB. DJICKTPOXUMHUYECKUN PsIT http://school-
HANPSOKCHUI METaJIOB collection.edu.ru
XVWMHUYECKHE CBOWCTBA BAKHEUIIUX METAJIJIOB http://school-

16 (HaTpui, KaJIui, KaJIbLINA, MarHum, collection.edu.ru
ATIOMHUHMI) U UX COETUHEHHI

17 http://school-

XUMHYECKHME CBOMCTBA XpOMa, MEOU U MX




COEIMHEHUU

collection.edu.ru

XHUMHUYECKHE CBOMCTBA IIMHKA, »KeJie3a M HX

http://school-

18 " ,
COeTMHEHUI collection.edu.ru
[Mpaktuyeckas pabora Ne 2. "Pemenue http://school-

19 OKCIEPUMEHTANBHBIX ~ 3aJa4 [0  TeMe collection.edu.ru
«Mertannab»"

Hemeramnel, ux nonoxenue B [lepuonndeckoit http://school-

20 cucTeMe XxuMuyeckux odnemenrtos JI. M. collection.edu.ru
MeneneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB
dusnueckue CBOMCTBA HEMETAaJIOB. http://school-

21 Annorponuss  HeMeTauIoB  (HA  MpUMEpE collection.edu.ru
KUCIIOpOJIa, cephl, pocopa u yriepoza)

99 XUMUYECKHE CBOMCTBA raJIOT€HOB, CEPBl M UX http://school-
COEIMHEHU N collection.edu.ru

93 XuMu4ecKre CBOMCTBa a30Ta, ¢Gocdopa U ux http://school-
COCTMHCHHH collection.edu.ru

24 XUMUYECKHe CBOMCTBA yriIepoja, KPEMHUSA H http://school-
UX COCIMHECHUH collection.edu.ru

o5 [IpumeHeHne BaXKHEHUIIMX HEMETAJUIOB U HUX http://school-
COEAMHEHU collection.edu.ru
OO6o0menne u cucTeMaru3amus 3HaHUK 110 http://school-

26 collection.edu.ru

TeMeE «HemeTamiey. Brruucnenus o
YPaBHECHUSAM XUMHUUYECKUX peakiuii u




TCPMOXHUMHYCCKHC paC‘-IéTBI

[Ipaktuueckas padora Ne 3. «Pemenue

http://school-

27 OKCIEPUMEHTANBHBIX  3aJad [0  TeMe collection.edu.ru
"HemeTtamnsl"»
28 KontponbHas pabora mo temaMm «MeTauiby» U http://school-
«Hemeranasl» collection.edu.ru
29 Heopranuueckue W OpraHMYECKUE KHUCIOTHI. http://school-
Heopranuueckue u OpraHn4eckue OCHOBAHHUS collection.edu.ru
AmdorepHbie HEOPraHUYECKHUEC 7 http://school-
30 OpraHM4ecKkue coeauHeHus. [ eHeTHyecKas collection.edu.ru
CBS3b HEOPraHMYECKHMX M  OPraHUYECKHX
BEIIECTB
Ponb xuMuu B 00€CIIEUEHHH DKOJIOTHYECKOIA, http://school-
31 DHEPreTHYCCKON M IHINEBOH 0€30MacHOCTH, collection.edu.ru
Pa3BUTHU MEIUIIUHBI
[IpencraBnenus 00 00Immx HAYYHBIX http://school-
32 OPUHIUIAX  HIPOMBIIUICHHOIO  ITOJIYYCHHS collection.edu.ru
Ba)KHEUIIINX BEIIECTB
33 YenmoBek B MUPE BEIIESCTB U MAaTEPHUAJIOB http://school-
pe Betl P collection.edu.ru
http://school-
34 XUMHUS U 310POBBE YETOBEKA

collection.edu.ru




OBILEE KOJIMYECTBO YACOB IIO ITPOT'PAMME | 34

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

 Xumwms, 10 xmacc/ Pymutuc TI'.E., ®enpaman @D.I'., AxuuonepHoe o6miectBo «M3patensctBo «lIpocsemenne»
* Xumus, 11 xknace/ Pynzutuc I'.E., ®enpaman @.I"., Akunoneproe obmectBo «M3aarenscTtBo «IIpocBeiienne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Metoaudeckoe rnocooue no yueoOuuky Pymsutuca I'. E.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru



