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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cCpelHero ooOiero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanibHON 00pa3oBaTENbHONM MPOTPAMMBbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
®denepauuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIO)KeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuoy 10 2025 roma» (Pacnopsikenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K ONPENEIICHUIO

oOwielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamMera «Xumusi» aig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTABHIIH
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUs U TpPeOOBAHMHA K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
o01eo0pa3oBaTeIbHON  OpraHU3aluy, SBISIETCS HEOTHEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CIOYXHUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB NPHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIECH KYJIbTYpPbl
Yel0BeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHHE
oOyyJarommxcsi Ha YpOBHE CpeHero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHsD», COJEpKaHUE M TMOCTPOCHHE KOTOPOro OMNpeIeieHbl B
nporpaMMe MO XUMHHM C Y4€TOM crneun(UKd HayKd XUMHM, €€ 3Ha4eHHs B
NO3HAHUM TIPUPOABI U B MaTepUaIbHOW KHU3HU OOIIECTBAa, a TaKXe C Y4ETOM
o0mMX 1enedl M NPUHLUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero oo1iero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYI0 pOjb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJa B (JOPMUPOBAHUE PALMOHAILHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTaBIEHUSI 00 OKpYKaloUIEM MHpE KaK O €JUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpPoe (POpMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJEWCTBYS C APYIMMHU €CTECTBEHHBIMU HayKaMH, XMMUS CTajia
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO



Tpyda M XKHU3HU Kaxaoro ujgeHa oOmectBa. CoBpeMeHHas XUMHA Kak Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX TPOOJIEM YCTOMUMBOTO pa3BUTHS UEJIOBEYECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBUM C OOIIMMU IENSIMH U TPUHIUIAMU CPETHEro OOIIero
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmacchbl, 6a30BbIH YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKU3Hb COLIMYMa, HPOJOJKCHUS
o0pa30BaHMsl B pa3IMYHbIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsomiuMu  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» U «OOmas W HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHUU MO0 HEOPraHMYECKOM XMMHHU (C BKIOYEHHEM 3HaHHUM U3 O0uIell XuMum) u
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3ust
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranumyeckas xumus» U «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YyYEeHHUIO Yy4eOHOro marepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETHUYECKNX YpOBHAX. Tak, B Kypce OpPraHMYECKOW XHMHHM BELIECTBA
paccMaTpHUBAKOTCST HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3JIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PAa3BUTHUH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHnueckod XUMHM TMOJYYarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUu.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (aKTOJIOTMUYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUYecKoi peakiuu. Tak, B dacTHocTH, B Kypce «OOImas U HeopraHudeckas
XUMUSD» OOyYarOHIMMCSl TMPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00001IaroIIei 10 OOBICHSIONICH U TPOTHO3ZUPYIOIICH.

Enunasg cucrema 3HaHUMN O BaKHEWIMX BEUIECTBAaX, UX COCTaBE, CTPOCHMHH,



CBOMCTBax W NPUMEHEHHH, a TAKXKE O XUMHUYECKHX PEAKLUMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AIIEMEHTaMH COJEP)KAHMS, WMEIOIIMMH KYJbTYPOJOTHYECKH © MPUKIATHOU
XapakTep. OTHW 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JpYTMMHM HayKaMH{, PAacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIHMTAHHMIO YBAXKEHHS K IMPOLECCY
TBOpYECTBA B 00JACTH TEOPUHU M MPAKTHUYECKHX MPUIIOKEHUA XMUMHH, TOMOTAOT
BBIIIYCKHUKY OpPUEHTHUPOBAaTbCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0JiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAJIbHBIX UCCIEN0BATENIbCKUX 3a/1a4u. B 1enom coaepxkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS] OPUEHTUPOBAHO  Ha
(dopMupoBaHUE y OOYYaIOIIMXCS MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAaHMS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €IMHCTBO HEOPIaHUYECKOTO U
OpraHUYEeCcKOro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBJICHUW MyTEM OSKCIEPUMEHTA H
pEelIeHUs] MPOTHUBOPEYMII MEXKIYy HOBBIMH (DaKTaMM U  TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUW U MaTEPHUAJIOB.

B nmnane pemieHus 3agad  BOCHUTAHUSA, Pa3BUTHS M COLMATU3ALMU
oOyyaroluxcs MPUHATBIE MPOrpaMMON IO XMMHU TOAXOAbI K OIpPEIEICHHIO
COJEepKaHUsl M TIOCTPOEHHUS MpeAMeTa NpeaycMaTpuBalOT (QOpMUPOBAHUE
YHUBEpPCAJbHBIX Y4YEOHBIX JAEHCTBHH, HUMEIOMMX 0a30Bo€ 3HAUCHHE IS
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOsieM, TIOUCKa, aHalu3a u
00paboTku MH(pOPMALIK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON JEATENBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B INO3HAHWUU
XUMUH.

B npakTuke npenojgaBaHus XMMHM KaKk HAa YpPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPATUIMOHHO TMPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJMYECKOW TOUYKM 3pEHUS] TAKOW MOJXOJ K OINpENETCHUIO LeJed H3ydyeHUs
IPEAMETA SIBJISIETCS BIIOJIHE ONTPaBIAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:



e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaK  BaKHEHUIICH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOHU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BEIICCTB W XUMHYCCKHX pPEaKIui, HEOOXOIUMBIX Ui TPUOOPETCHHUSI
YMEHHI OpPHUEHTHUPOBATHCS B MHPE BEIISCTB M XHUMHYCCKHUX SIBICHUH,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOTIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TIPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atum, comeprkaTelibHas XapaKTepUCTHKA 1IeJIel U 3a7a4 U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHEro odmiero oopasoBanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIeld CTeNmeHH OTHATCA  MPEeArnoYTeHHE
IPAKTUYECKOM KOMIIOHEHTE COJepKaHus OOydeHHus, OPHUEHTUPOBAHHON Ha
NOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3alyy, BJIaJCIOIIEro He
HAaObOpOM 3HaHWH, a (YHKIMOHATBHOW TPAMOTHOCTHIO, TO €CTh CHOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJIYYCHHS 3HAHUN W MPUMEHEHHS WX B PEANbHON KU3HU
IUISL PeUICHUS IPAKTUYECKHUX 3a/1a4.

B cBs3u ¢ 3TUM mpu W3Y4EHMH MpeAMeTa «XUMHUS» JTOMUHHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY HPHUHATHIO TPAMOTHBIX
peleHHi B KOHKPETHBIX KHU3HEHHBIX CHTYAaIlUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYyYarONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCAaTbHOE 3HAUEHUE I pPa3jNuHBIX BHIOB
NeSATEeTLHOCTH: PEIIeHHs MpoOJieM, MorcKa, aHaIu3a U 00padoTKu MHGOpPMAIIHH,
HEOOXOUMBIX Ui TNPUOOPETEHMs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BXHO€ MECTO B T[IO3HAHWW XHMHH, a TaKXKe IS OLEHKH C TMO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPraHU3M YeJIOBEKa U MPUPOAHYIO CPELLY;

pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEHM 00YJarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh



COBpeMEHHbIe MH()OPMAIIMOHHBIE TEXHOJOTUH JUIsl TIOUCKA M aHalnu3a y4eOHOHl u
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

¢dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUIEHUS], HA0JII0JaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IJAHUPOBAHUU U MPOBEIACHUM XHUMHUYECKOIO
IKCIEPUMEHTA;

BOCIHUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIpPaBJICHHOCTU XUMHUH, €€ BAXKHOM PONM B PEHICHUU IJI00ANbHBIX MpoOIeM
PaLMOHAIBHOIO MPUPOAOINOJIB30BaHNUs, OTIOJIHEHNS SHEPIETUYECKUX PECYPCOB U
COXPAaHEHHUsl IPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUSI K TPUPOJE M CBOEMY 3[I0POBBIO, a TakKe MNPUOOPETEHUS OIbITa
WCIIONb30BAaHUSl TOJIYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYalUsIX, CBA3aHHBIX C XUMHUUECKUMH SIBJICHUSIMHU.

B yueOHOM maHe cpenHero ooOumero oOpa3oBaHMs MPEAMET «XHUMUS»
0a30BOT0 YpOBHS BXOAHT B COCTaB MpeaMeTHON obmacTu «EctecTBeHHO-HAy4YHBIE
IPEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomiero oopaszoBaHusi, cocrapisgeT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Heziento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYYEHUM HOBBIX BEIIECTB M MaTEpHAIOB. Teopusi CTPOCHHSI OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE N0JI05keHUsA. CTPYKTYypHbIE (POPMYJIBI
OpraHM4YeCKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o Ki1acCU(pUKAILMM OpraHUyYecKux BemecTB. HomeHknaTypa
OpraHMYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHN:
O3HAaKOMJIEHHME C 00pa3uaMy OpraHWYeCKHX BEHIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
OMKCAaHUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psaa. MeraH u 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
NpOCTEUIINE TPEICTABUTENN aJIKEHOB: (U3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJOIC€HUPOBAHUA, THUAPATALMH, OKHUCICHUS W
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytamueH-1,3: cTpoeHue, BakHEUIIHNE
XUMUYECKHE CBOMCTBa (peakuus mnoiduMmepusauuu). [lodyyeHue CHUHTETHUYECKOIO
Kay4dyKa U pe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAll. ALIETUIIEH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA (pEaKkLMM TMAPUPOBAHUS, FaJOT€HUPOBAHUS, THIpaTaliH,
TOPEHMSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), MOJYUYEHUE U MPUMEHEHHE. Tomyon:
cocmae,  cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHexue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HeTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB W HUX MPEBpaIlCHU:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKON PabOThI: MOTYYCHHE STHUIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuétHble 3a1aumn.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM MPOIYKTAa PEaKIMH MO W3BECTHBHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB MIIM IPOAYKTOB PEAKITHH).

Kucsiopoacoaep:xaiye oprannyeckue coe{nHeHus

[IpenenbHble OAHOATOMHBIE CIHUPTHL. MeETaHOA UM JTAHON: CTPOEHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUu C AaKTUBHBIMH METaJlJIaMH,
raJloTeHOBOJIOPO/IaMH, TOPEHHE), MpHUMEHEeHHe. BomopomaHbie CBsSI3W MEXIy
MOJIEKyJIaMH CIIUPTOB. JlelicTBre MeTaHOa U dTaHOJIa Ha OpraHU3M YeJIOBEeKa.

MHoroaromMHble  CIUPTHL.  DTUIEHIJUMKONb M  TJIMLUEPUH: CTPOCHHE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
Opranu3Mm uenoBeka. [[puMeHenne rimiepraa u dTUICHTITUKOIIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpneruapl U KemoHvl. DopManblIeruj, aueTaIbJIETH]: CTPOEHHE,
buznyecKkue U XUMUYECKHE CBOMCTBa (peakIMHu OKHCICHUS W BOCCTAHOBIICHUS,

KaueCTBEHHbIE PEaKIMH), OJyUYeHHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.

VYrineBoabl:  cocraB, KilacCUQUKauus — YIVIEBOAOB  (MOHO-, JU- W



nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
ruapokcuaom Meau(ll), okmcieHne amMMUavYHBIM pacTBOpoM okcuma cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIOKO3bl), HAXOXKJEHUE B MPUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie moauMepbl. CTpoeHue Kpaxmana H
HEeJUTI0N036l.  DU3MYecKkue W XUMHUYECKHE CBOWCTBAa Kpaxmana (THIpOJu3,
KaueCTBEHHAsI pEaKIIHs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
IpoBeJeHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIIMPTOB, KAa4E€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcusioM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKuUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3laumopeicTBHE Kpaxmalia C HOJIOM),
IIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MJIM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIE OpraHHYecKue coequHeHus. Du3nveckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuiuHa). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbr.

benku kak NpUpOJHBIE BBICOKOMOJICKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOPHYHAs M TPETHUYHAs CTPYKTypa OeiaKkoB. XHMHYECKHME CBOWCTBA OEJIKOB:
THJIPOJIN3, ICHATypaIusl, KAYeCTBEHHbIE peakliy Ha OeJKu.

OKCHepUMEHTAIbHBIE METOIbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOJIOICHUE U OMKCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIus OEITKOB MIPH
HarpeBaHUM, IBETHHIC PEaKIMN OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJICKYJISIPHBIX COEIMHEHHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIMHEHUN —
TOJTUMEPU3AIIHS] U TTOJTMKOHICHCATIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIEeCTB U HUX MpEBpaIlCHU:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcCC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanuzanust MeXnpeaMeTHbIX CBsI3ed MPU U3yUYEHUH OPTraHUYEeCKOW XUMUU B



10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSATHH, SBISIOMNUXCS CHCTEMHBIMHU ISl OTIAEITBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTE3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiIaccu(HKaIs, MePUOTUNIHOCTh, HAOTIOACHHE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTIHPOBAHHE.

duszuka: wmaTepusi, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKyIa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSHHE
BEIeCTBa, (PU3MUECKUE BETUYUHBI U SMHHIIB X U3MEPEHHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTraHHU3ME,
doTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIE BeliecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIIMBO,
PECYpPCBHIL.

TexHOoNoTHs: THIIEeBBIC TMPOAYKTH, OCHOBBI PAlMOHATBHOTO TUTAHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepuaibl U3
WCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUI 37IeMeHT. AToM. Sapo aroma, H30TOMNBL. DIJIEKTPOHHAs
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpenesieHuss JIEKTPOHOB MO OpOHWTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAITUs AaTOMOB.

ITepuonnueckuii 3akoH U Ilepuoguueckas cucremMa XUMHUYECKUX IJIEMEHTOB
. Y. MenneneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [leproguyeckoil cucTeMbl
xumudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX MMH MPOCTHIX M CJOXXHBIX BEHIECTB MO TPyIIaM H IepuojaM.
3HaYCHUE IEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKass CBs3b. BHABI XHMHYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBsI3U (OOMEHHBII U JIOHOPHO-
akuentopHsiil). Bomopoanas cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENHEHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD



CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBa B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COECIMHEHUM. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKas CBSI3b HEOPraHUYECKUX BEILIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumudeckas — peaknusa.  Kmaccumpukammss —XUMHYECKHMX — peakmuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iIuyHbIX (pakTopoB. OOpaTHMble
peakuuu. XUMHYECKOEe paBHOBecue. DaKTOpbI, BIUAIOIIME HAa COCTOSHHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

OnexTponutryeckas auccouuanus. CuibHble U ciadble 31ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIECTB: KUCIIasl, HEUTpaJIbHAs, IEIOYHA.

OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMH4ueckux 3neMeHToB [l U.
MenneneeBay, M3ydeHHE MOJeENed KPUCTAIUIMUECKHX DEIIETOK, HaOMIOACHHE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJOPOJIa B MPUCYTCTBUU KaTajIn3aTOPA, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUMH HOHHOrO OoOMeHa),
POBEJCHUE PAKTUUECKON paboThl «BiusiHue pa3auuHbIX (akTOpOB HA CKOPOCTh
XAMHUYECKOUN pEAKIUM».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHYECKMX pEaKUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM ITOHATHUS «MACCOBAs
JIOJIS1 BEILLIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilonoxkenne HemeraiuioB B Ilepuoguueckoi  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCIIOpoa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAaKHEHIIMX HEMETAJUIOB (TajlOr€HOB, CEphl, a30Ta,
dbochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUA  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpyMeHeHnEe Ba)XHEUIIMX HEMETAIIOB U KX COCUHEHHM.

Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMoB MetayuioB. O6mme usnyeckue cBoicTBa MetamuioB. CIiaBbl METAJUIOB.



DNEKTPOXUMHUYECKHUI psAJT HAIPSHKEHUI METAIIJIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaiuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCMHEHUH.

OO6mue crmocoObl MoJy4YeHUs MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
U3YUYCHUE KOJUICKINH «MeTauibl M CIUIaBbl», OOPA3IOB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HaONI0JIeHHEe M OIMCAaHHE JIEeMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C pacTBOpaMu
KHCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKII1 Ha KATHOHBI METAJIJIOB).

Pacuétnbie 3ana4n.

Pacuétbl mMaccel BellecTBa WU 00BbEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMum B 0OecrieyeHUU IKOJIOTUYECKOM, YHEPreTUUECKON U MHUILEBOM
0€301MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenmoBek B MHMPE BEIIECTB W MaTEPHUAJIOB: BAXKHEUIIHME CTPOUTEIIHHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMuKa,
MaTepuaibl U JIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiIa OS30IMaCHOTO HCIIOJIL30BaHUS IperapaToB OBITOBOM XUMUHU
B ITIOBCEHEBHOM JKU3HH.

MexnpeaMeTHble CBA3H.

Peanmuzanusi  MeXnpeAMETHBIX  CBA3€W MpU  HU3YYCHUH  OOmer
HEOpPraHU4eCcKol XuMuU B 11 Kiacce oCyIeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIMX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATHMA, SBISIONMIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccupukaius, TMepUOIUIHOCTb, HAOIIOCHUE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBJICHHUE.

®usuka: MaTepusi, SJHEPTHs, Macca, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3UYECKHUE BEJIMYMHBI U €AUHUIIBI UX



U3MEPEHHSI, CKOPOCTb.

buonorusi: kinerka, oOpraHusM, OJKOCHCTeMa, Ouochepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIIECTB B OpPraHU3Me.

['eorpadus: MuHEpasbl, TOPHbIE MOPOABI, MOJE3HBIE UCKOMAEMbIe, TOIUIHBO,
pecypcehl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENBHBIX MAaTEPUANIOB, CEIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, MHUIIECBAs
IPOMBIIIICHHOCTh,  (hapMaleBTUYeCKass  NPOMBIIUICHHOCTb,  IPOU3BOJICTBO
KOCMETHYECKHX TpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTe€pHajoOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM  CpPEIHEro oO0Imero o0pa3oBaHus (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HayuHo-mMeTonuyeckod OCHOBOM s
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpenMeTa «XHUMHs» HAa YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETIECHUIO;

HaJIM4KMe MOTUBALIMH K OOYyYEHHIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluxcs PYyKOBOJICTBOBAaTbCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHU, MPUCYIIMMH LIEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYME MTPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
LEJU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESATENbHOCTHU B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaJlaMHd POCCHIMCKOr0 Tpa)KIaHCKOrO OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMAaMH W  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIUMH  TMpoIeccam
CaMOMO3HaHUS, CaMOpPAa3BUTHUSA M HPABCTBEHHOTO CTAHOBJIECHUS JUYHOCTHU
o0y4Jarommxcs.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(hOpPMHPOBAHHOCTh OTBITA TO3HABATEIHLHON M TMPAKTHYECKOW EATEIHLHOCTH
oOyJaroluxcs Mo peain3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYAIOIIUMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAXXEHUS K 3aKOHY U MIPABONOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TMPU CO3JAaHUU



y4€OHBIX MPOEKTOB, PEIIEHWH YYEOHBIX M TO3HABATENBHBIX 3a7ad, BBIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESTEIbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HAcCJEIHIO
OTE€UYECTBEHHOMN XUMUM;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIbHBIX ~ HAOMNIONEHUN, KPONOTIMBBIX  SKCIEPUMEHTAIbHBIX  IOHMCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJAECHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYNKH CBOMX TOBAPHILEH C
MO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHME IMOCJIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
MICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil 0e30MacHOro OOpalleHHus ¢ BEllecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCHEACTBUN M HENPUSITHS BPEIHBIX MPUBBIYEK (YHOTpEOICHHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE€ B PEIICHHWM NPAKTUYECKUX 3a]ad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPEeccCuil pa3IudyHoOro poja, B TOM



YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U pe3yJabTaTaM TPYJAOBOU IE€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpaszoBaHus, Oyaymiedl mpodeccur W peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKH 11€JeCO00pPa3HOr0 OTHOIIEHUS K TMPUPOJAC, KaK HCTOYHUKY
CYIIIECTBOBAHMS KU3HU HA 3EMIJIC;

MMOHMMAaHMS TJIO0AJBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIbHON CPE/IbI;

OCO3HAHUA HEOOXOJUMOCTH HCIOJb30BAHUS JOCTHOKCHUM XUMHU IS
pEUIEHHST BOIPOCOB PallMOHAIIBHOTO MPUPOIAOIIOIb30BaAHMUS;

AKTHUBHOTO HENPHUATUS JCUCTBUH, TMPHUHOCAIIMX BpEH OKPYKAIOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICCTBUM U MPEIOTBPAIIATH UX;

HAJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTIBITA JEeSTEIIbHOCTH AKOJIOTUYECKOH HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSA MMH B TO3HABATEIIbHOM, KOMMYHUKATUBHOMW WU COLMAIBHOMU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJIEOJIOTUHU
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHON MPAKTHKH,

MOHMMAaHUSl CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUJICHUS, CO3JaHUU IEJIOCTHOTO
MpeaCTaBlIeHusT 00 OKPYXKArOIIEeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHHH IpoOJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM JUII COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOM POJHU B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPoOIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00E€CIICUCHUU YCIOBUMI
YCHEUIHOTO TpyAda M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKJIOIOo YjeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUA VI aHalii3a U OOBICHEHUS SBJICHUN OKPY’KAIOIIEro MHUpa U



IPOUCXOSAIINX B HEM NU3MEHEHUHN, yMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEIbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BAaTh XWMHUYECKHUE 3HAHUS s
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMH;

UHTEepeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NmpodhecCUOHaTbHON
JESITENBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpeaHero o01iero 00pa3oBaHus BKIIOYAIOT:

3HaQUMMble Ui (OPMUPOBAHMS ~ MHUPOBO33PEHUS]  OOYyYaIOIIMXCS
MEXIMCIUIUITMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOUIUE
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopusl, UCCIe0BaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH M COITMATTLHON KOMIIETEHITUU O0yJarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JIEUCTBYS B MIO3HABATEIIHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH ¥  PETYyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMo3HAaBaTeJbHbIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvyeckKue aeMcTBUsI:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh LENM JCATEIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUU HUX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHHUS —
BBIICIATh XapPAKTECPHbIE MPU3HAKU MOHATUM W YCTAaHABIMUBATHL MX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JI1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U



SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH [UIS KJIacCH(PHUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCyXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIETIbHBIE MIPEICTABICHUS — XUMHUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKOH
peakluu — MPU PEUICHUU YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS JUISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKkuu;

(GbopMyIupoBaTh LEIH U 3a/1a4 UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BONPOCHl B KauyecTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HaAOII0JaTh 32 XOJ0M
npouecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (popMyIHMpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM H  MPOSKTHOU
JESITEIBHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEHIeHUS] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHMS.

3) pabora ¢ uHpopmMaumeii:

OpUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
NOMYJIsSIpHAasl JUTepaTypa XHUMHUYECKOTO COJEp)KaHUsA, CIPaBOYHBIE IOCOOuS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
Mpe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEIPOTUBOPEYUBOCTb;

(dbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TMOUCKE U
orbope wHPOpMaNKK, HEOOXOMUMOW [T BBINOJHEHHS yYEeOHBIX 3amad
ONpENENEHHOIO TUIIA;



MpUOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATEILHO  BBIOMpATh  ONTHUMANBHYIO  (OpMYy  TIPEACTABIICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM SA3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
XUMUYECKON uWH(GOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTEMaTUYECKHUE) 3HAKKU U CUMBOJIBI, (hOpMYIIbl, a0OpEeBHATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HarJISIHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaIora W/WiH
JTUCKYCCHUHW,  BBICKa3bIBaThb  HWACH, (OPMYIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYNIaTh C MpE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIH COBMECTHO CO CBEPCTHHKAMH TIPH BBHIMTIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PabOTHI MO MCCIICOBAHUIO CBOWCTB
M3y9JaeMbIX BEIECTB, pealn3allid y9eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYXXJICHUSI 1 00MEHA MHCHUSIMH.

OBj1aieHHe YHHBEPCAJIbLHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NeSATEeIbHOCTh, OMNpenesisis e€ Lenu W 3aJadyd, KOHTPOJMPOBaTH U 10 Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii  aJrOPUTM JCUCTBUN TpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHan3a
¥ CAMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHMS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

C()OPMUPOBAHHOCTh  NPEACTABIEHUNA O XUMHUYECKOH  COCTABIISAIOILEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJM XUMHUHM B IIO3HAHUU SIBICHUU
opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJIbTYphl JIMYHOCTH, €€
(YHKIIMOHATIBHON IPAaMOTHOCTH, HEOOXOIMMOM JIJIsl pEeIICHUS MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[0OPOBBIO M MPHUPOJAHOMN



cpene;

BJIJICHUE  CUCTEMOM  XHMMHWYECKHMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOTIOJIATAIONINE TOHATUS (XUMHUYECKUN DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JJIEKTPOOTPULIATEILHOCTh, XUMHUECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJIPHBIM O00BEM, YIIEPOIHBIN CKeneT, (yHKIWOHANbHAS TPYIIa,
paauKai, U30MEPUs, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YTIE€BOJOPO/IbI,
KHCJIOPOA U a30TCOJAEpkAIIUE COCAMHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIDHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranndeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUHN S3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHMS,
JeXKalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JICATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPAIICHUN OPraHMYE€CKUX COCTUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (Ppa3BEPHYTOM, COKpaIIEHHON)
dbopMyll OpraHMYECKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TrOTaBIIMBaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEUIECTB JI1 WILIIOCTPAIUU HX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTaHABIMBATH MPUHAJJIC)KHOCTh HM3yUYEHHBIX
OpPraHMYECKUX BEHIECTB II0 HMX COCTAaBY M CTPOCHHUIO K ONpPEeACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAILIUE
COEIMHEHUS, BBICOKOMOJIEKYJIAPHbIE COEJUHEHHMS), JlaBaTh WM Ha3BaHUS IIO
cuctematudeckoir Homenkinarype (IUPAC), a Taxke TpUBOIUTH TPUBHAIBHBIC
Ha3BaHUS OT/ACIBHBIX OPraHUYECKUX BEHIECTB (ITHJICH, MPOMWICH, AaleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, (hopManmbaeru, areTaibIAerua, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KMCJI0TA, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAS KUCJIOTA, TIIFOK034,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XHUMHUYECKOW CBSI3H B
OpraHUYECKUX COCIUHEHUAX (OJMHAPHBIC U KPaTHBIC);,

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHMUS
oprannveckux BemectB A. M. bytnepoBa myist 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA M CTPOCHUS; 3aKOH COXPAHECHUSI MACCHI BEILIECTB;

chOPMHPOBAHHOCTh ~ YMEHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3nyeckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENEH pPa3IUYHBIX



KJIACCOB OPraHMYECKHX BEIECTB (METaH, 3TaH, STUJICH, IPOIWIEH, aleTHUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
rmnepyH, GEeHoJ, aleTalbIeTH, MypaBbUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKLIUHA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
ChIpbsi (He(Th, MPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX IepepaboTKu U
MpaKTUYECKOEe MPUMEHEHHE MPOIYKTOB epepadoTKH;

c(OPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIQJIETh CHUCTEMOM 3HAHUM 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIIOJeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJB30BaTh CUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCy/IOl U J1abOpaTOPHBIM O0OpPYJAOBaHUEM, a TaKXe IMpaBWiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJIHEHHIO J1a00paTOPHBIX
XUMHUUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBIMOJHATh XUMHUYECKHMA
AKCTIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TIOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BCIIIECTB, JCHATYypaIusi OCIKOB MPU HArpEeBaHWM, I[BETHHIC pEaKIMu OETKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OO0OpPYJIOBAaHHEM, TWPEACTABISATH PE3yJbTaThl
XUMHUUYECKOTO JKCIepMMeHTa B ¢GopMe 3aluch YpaBHEHUU COOTBETCTBYIOIIMX
peakiuii u GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YyJIbTATOB,;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTEpHET U Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHMM  COONIIOAATh  MpaBUjia  JKOJOTUYECKH
11€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIBHOCTH B IIEJIAX
COXpPAHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOWIEH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUSA HA >KUBBIE OPraHU3MbI ONPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHMMas cMbica mnokaszatens [IJIK, mosicHaTh Ha mpumepax CHocoObl



YMEHBIICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKa;

JJIs 00y4YaroIuXCcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX TO3HAHUSI BELIECTB M
XUMUYECKUX SIBJICHUN;

JUISL CIeNbIX M CHAa0OBUASIIMX OOYYarOIIMXCSA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenmeTHBIC pe3ymbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPAKAIOT:

chOpPMHUPOBAHHOCTh  MPEJCTABICHUN: O XWMHUYECKOW COCTaBIIAIONICH
CCTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XHMHHA B TIO3HAHWW SIBICHHM
npupoasl, B (GOPMHUPOBAHWUM MBINUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GyHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS IPAKTUYECKUX 3a/1ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO M MPUPOJTHON
cpene;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWWA, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraloNIUe MOHATHSA (XUMHUYECKHH 3JIEMEHT, aToMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIM OOBEM,
BaJICHTHOCTbH, JJIEKTPOOTPHUIIATEIIbHOCTh, CTETICHh OKUCJICHHS, XUMUYECKas CBSI3b
(koBaJICHTHAs, MOHHASI, METAITHYCCKAsS, BOJOPOAHAS ), KPUCTALINICCKAs PEIIETKa,
TUTIBI ~ XUMHWYECKHX  PEAKIUH, pacTBOp, JJCKTPOJUTHI,  HEAICKTPOJIUTHI,
AIEKTPOIUTHICCKAS JTUCCOIMAIINSA, OKHUCIHMTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiiyi, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoaudeckun 3akoH J[. M. Menneneena,
3aKOH COXPaHEHUS MAacChl BEIECTB, 3aKOH COXPAHCHHS W MPEBPAIICHHS YHEPTUU
Py XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJHYCCKUN S3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHWA, JICKAIIUE B OCHOBE MOHMMAHUS MPUIUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJIOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM MCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTAaHUYIECKUX
BCIIECTB B OBITY U IPAKTUYCCKOMN ESITEIILHOCTH YEIIOBEKA;

c(OpPMHPOBAHHOCTh YMCHHU BBISBIISATH XapaKTCPHBIC IMPU3HAKU TIOHSITHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONINE TOHITHS TPU
OTMCAHUH HEOPTAHNYECKUX BEIIECTB U UX MPEBPAIICHU;

c(OpPMHPOBAHHOCTh YMEHUM HCIONb30BATh XMUMHYECKYI0 CHUMBOJIMKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHUYECKUX  pPEaKIUH,
cucremarudeckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX



HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNIMYECKasl, BOJIOPOJHASI) B COCUHEHUSX, THUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAsl, METAJUIMYECKAs), XapakTep Cpebl B BOAHBIX pacCTBOPaX HEOPraHUYECKHUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHABJINBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEILIECTB IO HX COCTaBY K OINpeAeNEHHOMY KIaccy/Tpyrie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI MEPUOIUYECKOTO 3aKoHa /[,
U. MenneneeBa 1 JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, 00BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaATh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX JJeMeHTOB 1—4 mnepuonoB Ilepmonnueckoi cucTreMsl
xumuueckux snaemenToB JI. M. MenngeneeBa, MCIONb3ys HOHATHA «S-, P-, O-
AJIEKTPOHHBIE opouTanmy, «9HEPreTUYECKUe YPOBHW, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX JIEMEHTOB U MX COEAUHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB [1. U.
Menpaeneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

Cc(OPMUPOBAHHOCTh YMEHHS KJIacCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IuMYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUi pa3IHUuHbIX
TUIIOB, TIOJTHBIE M COKpPALIEHHBIC YPABHEHUsI PEAKIMil HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHUYECKUX BEIIECTB, PACIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
BEILIECTB;

c(OPMUPOBAHHOCTh ~YMEHHMH  PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIBHO-
BOCCTAHOBUTEBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca



ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEeaKIuy OT PA3INMIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHeIHEero Bo3aencTus (nmpunuui Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XWMUYECKHE TIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOU KHUCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAIMAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUI NPOBOJIUTH BBIYKMCICHUS C HCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
MPU XUMUUYECKUX PEaKIMUSIX, MACChl BEIIECTBA WU 00BEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0OBEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOPHBIM OOOpPYJAOBaHUEM, a TaKXEe IpaBWiia OOpalleHUs C
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh YMEHHI TUIAHUPOBATh U BBHIMOJHATH XHUMHYECKHI
AKCTIEPUMEHT (pa3sioKEeHUE MEPOKCHAa BOJOPOJa B MPUCYTCTBUU KaTaauzaTopa,
ONpEJENeHNEe Cpeabl PacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyib(ar-, KapOooHaT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
temam «Metauib»y U «HeMmeTtaibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, TMOJy4YaeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIuu, IHTepHeT u ApyTrux);

chOPMHPOBAHHOCTh ~ YMEHHMA  COONIIONATh  TpaBUjia  DKOJOTUYECKH
11e71Ieco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B LEJSIX
COXpaHEHHUs] CBOETrO 3/I0POBbS M OKPY’KaIoIEeW MPUPOJHON Cpelbl, 0CO3HABAThH
OMacCHOCTh BO3IEMCTBUS HA KMBBIE OPTaHU3MbI OTIPEICIIEHHBIX BEIIECTB, MOHUMAs
cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax cnocoObl YMEHBIICHUS |
MpPEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTraHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHUE



IMPUMCHATb 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX MCETOAAX IIO3HAHUA BCIICCTB H

XUMUYECKUX SBJICHUM;
JUISL CHEMBIX W CHA0OBHOAIINX OOYYaIOIIUXCS: YMEHHE WCIIOJIb30BATh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoauuecTBo yacos DJIEKTPOHHbIE
Ne i/ HaumeHoBaHue pa3iesioB M TeM K - (undposbie)
i} MporpamMmblI Beero OHTPOJIbHbIE PAKTHHECKHE | oGpazopaTenbHbIC
padoThI padoThI pecypeb
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYEeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Htoro no paznemny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIE YTIEBOAOPOALI — AJKAHBI 2
99 HenpenenbHble yraeBOJOPOIbI: AIKEHBI, 6 1
' aJIKaJIUECHBI, aJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [TpupogHBIE HCTOYHHUKH YTIEBOJIOPOIOB U 3 1
' ux nepepaboTka
Hroro no paszneny 13
Pa3pnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Crupter. ®enon 3
39 Anbnerunsl. KapOoHOBBIE KUCIIOTHI. 7 1
' Cnoxubie dGuphI
3.3 VrneBoasl 3 2
Hroro no paszneny 13




Paznen 4. A30Tc0uepmamne OpPraHn4eCKue COCINHCHU A

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Hroro mo pazneny 3
Pa3pnen S. BeicokoMoJIeKy /i pHbBIE COCAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bonmokna 2
Uroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KITIACC

KoauuecTBo yacos DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM (undposbie)
) NpOrpamMmbl Bcero Kourpoabnbie | IpakTiieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebt
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. I. Menaeneena
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Htoro no pazneny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Mertabl 1
2.2 HemeTamisr 1 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Uroro no pazgeny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosmmyecTBo yacoB DJIEKTPOHHbIE
Ne Tema vDOKa Hara uudgposbie
n/n yp Bcero Koutpoibnbie | 1IpakTiieckue u3ydeHusi | oOpa3oBaTe/bHbIE
padoThI padoThI pecypeb
1 [Ipenmert opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus ctpoeHHst OpraHMuEeCKUX
2 coequHenuiit A. M. bytieposa, eé 1
OCHOBHBIE I10JIOKEHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux Bemiects. HomeHkinatypa 1
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHUS OPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
IIPEICTaBUTENN aJIKAaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U NPONUIeH — IpocTeiine 1
MIPEICTaBUTENH aJTKEHOB
8 [TpakTruyeckas padora Ne 1. «ITomyuenue 1 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1
CUHTETHUYECKOTO KaydyKa 1 pE3UHBI
10 AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS, 1




TOMOJIOTUYECKHUM psAll. AUETUIIEH —
MPOCTEUIIINN MPEICTABUTEIb AIKHHOB

Beluncnenus no ypaBHEHHUIO XUMHYECKOU

11
peakuuu

12 ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBs3b YIiI€BOJOPOJIOB,
NPUHAIIEKAIIMX K Pa3IMYHbIM Klaccam
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MIPUPOHBIN ra3 U NOMYyTHbIE HEPTSIHBIE
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOOB:

15 MIPUPOHBIN ra3 U NOMYTHbIE HEPTSIHBIE
rassl, He)Th ¥ MIPOAYKTHI €€ rmepepaboTKu

16 KontponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ CIUPTHI: 3TUIICHTIIUKOIb U
TIIMLEPUH

19 @deHoJI: CTPOEHUE MOJIEKYJIBI, (PU3NYECKHE
1 XMMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbrerusisl: GopMabIeTUa U
aneTanpaerul. AeToH

21 OHOOCHOBHEBIE TIPEIeTbHBIE KAPOOHOBHIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

99 [IpakTuueckas padora Ne 2. «CoiicTBa

pacTBOpa YKCYCHOUM KHUCIIOTBI»




23

CTeapI/IHOBaSI M OJICMHOBAas KHMCJIOTHI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

24

MBpbLa Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHUE

25

Crnoxuble 3(Upbl KaK MPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. 'MAPOIIN3 CIIOKHBIX

3¢upoB

26

XKupsl: runponan3, npuMeHeHHe,
Ouo0ruYecKas pojb )KUPOB

27

VYTHeBobsl: COCTaB, KiIaccuuKanus.
Baxneiimme npecTaBUTeNN: IIIIOK03a,
¢bpykTo3a, caxaposa

28

Kpaxmai u nemirono3a kak npupoHbie
MIOJINMEPBI

29

KonrtponsHas pabota no pasaeny
«Kucnopoaconepxaiiye opraHuueckue
coenuHeHus»/ Beepoccuiickas
IpoBepoyHas pabora

30

OO11as xapakTeprCTUKA a30TCOIePIKATIX
OpTraHUYECKUX COCTUHECHHM /
Bcepoccuiickas nmpoBepouHas pabota

31

AMUWHBI: METHJIAMWH M aHUJIUH

32

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHUYEeCKHEe COCTUHEHUS, UX
6uosiornyeckoe 3HaueHue. [lentumapl.
benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS




33 OCHOBHBIE TTOHSITUSA XUMHHU 1
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUIN
OCHOBHBIE METOABI CHHTEC3a
34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN. 1
[Inactmaccel, KaydyKkH, BOJJOKHA
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus!

JIEeKTPOHHBIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTpOHHAsS
KOH(UTypalys aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. .
Menpeneesa, UX CBSA3b C COBPEMEHHOM
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpymiaM v nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHTOoB /.M. MeHaeneeBa B
pPa3BUTUU HAyKU

Crtpoenue BemiecTBa. XUMHUUYECKasl CBSI3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUs
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
CreneHn okucienus. Bemectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
WctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BellecTBa B pacTBOpe

Krnaccudukanus u HoMeHKIaTypa




HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBA3b HEOPraHUYECKUX BEUIECTB, PA3ITMYHbBIX
KJIaCCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU IIPU
XUMHYECKHUX PEAKLMIX

Ckopoctb peakiun. OOpaTuMble peaKuy.
XHUMHUYECKOE PAaBHOBECHE

10

[IpakTuueckas padora Ne 1. «BnusiHue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIUn»

11

DnexTponauTuueckas aucconuamnus. [loustue
0 BOJIOpoIHOM mokazarene (PH) pactBopa.
Peaxiiuu nonHnoro oomena. I'muponus
OpPTaHWYECKUX M HEOPTaHNYECKHUX BEIICCTB

12

OKuCINTENEHO-BOCCTAHOBUTENIbHBIE
peakuuu. [TonsTre 00 3nekTponnze
pacIyIaBoB M paCTBOPOB COJIEH

13

KonrtponsHas pabota no pasaeny
«Teoperndeckre OCHOBBI XUMHUW»

14

Meraiuel, ux nosioxenue B [lepuognyeckoii
CUCTeMe XMMHYeCKHX deMeHToB 1. 1.
MenieneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. O0me Gpu3ndecKkue cBONCTBa
METaJIJIOB

15

CrnnaBel METaIOB. DIIEKTPOXUMUYECKUH Pl




HaIIpsHKEHUN METaJUIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kajaui, Kaabluid, MarHui,
ATIOMUHUNA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

18

XuMHYECKHE CBOMCTBA IMHKA, JKejle3a U BX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanaen»"

20

HeMeTaJ'IJ'H)I, HUX IMTOJOXKECHUEC B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB 1. Y. Menpeneesa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

dusnueckue cBOMCTBa HEMETAJLIOB.
AnoTponusi HEMETaUIOB (Ha IpUMeEpe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

22

XHUMUYECKUE CBOKCTBA IaJION€HOB, CEPHI U UX
COeTMHEHUN

23

XuMudeckue cBoMCTBa a30Ta, (hocdopa u ux
COeTMHEHUN

24

XHWMHMYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHNN

25

[IprMmeHeHne BaXKHEUIINX HEMETAUIOB U UX
COE€IUHEHUN

26

O0001IeHYE ¥ cUcTeEMAaTU3alus 3HAHUI 1O
teme «HeMerauiely. BeraucieHus 1o




YPaBHEHUSAM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

IIpakTnueckas padora Ne 3. «Pemienue

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

08 KontponbHas pabora no remam «MeTtaib» 1
u «Hemeramib»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Poine xumMum B obecrieueHIH HKOJIOTUIECKOH,

31 SHEPTeTUYECKON U MHUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEAULIUHBI
[IpencraBienust 06 0OIMMX HAYYHBIX

32 MIPUHIIMIIAX MPOMBIIUIEHHOTO IMOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAaIOB

34 XUMUS U 310POBbE YEIIOBEKA

OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 NnporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

1

TeOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XNUMHNH

11

CdopmupoBaHHOCTh MPEACTABICHUN O XUMHYECKOH COCTaBIIAIOIIEH
€CTECTBEHHOHAay4YHOM KapTUHbl MHpaA, POJM XUMUU B TIO3HAHUU
SIBJICHUN TPUPOABI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPBI
JTUYHOCTH, €€ (YHKIMOHAIHHOH T'PAMOTHOCTH, HEOOXOTUMOHN st
pelleHrs TPAaKTHUYECKUX 3aJad U OSKOJIOTHMYECKH OOOCHOBAaHHOTO

OTHOIICHUS K CBOEMY 310POBbIO U HpHpOI[HOﬁ cpeac

1.2

Bnagenue cucremMoil XWMHUYECKMX 3HAaHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIararoime MIOHSTHS (monekymna, BAJICHTHOCTD,
3JEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKas CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIA CKETeT,
GyHKIIMOHANMBHAS ~ TpYyMIa,  paadKal,  H30MepHsi,  H30MEpHI,
TOMOJIOTMUECKUH psJl, TOMOJIOTH, YIJIEBOJOPOJAbI, KHCIOPOA- |
a30TCOJepKAIlUe COEAUHEHMs, OMOJIOrMYECKHd AaKTHUBHBIE BEIECTBA
(yrmeBompl, XKUpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEMHEHHUs); TEOPUHM U 3aKOHBI (TeopHs
XUMHUYECKOTO CTpOeHMsI opranmueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHUH, (AKTOJIOTUYECKUE
CBEICHMS O CBOWCTBAaX, COCTaBe, TMOJIYYCHUHM U O€30IMacHOM
WCIONB30BAHUM  BAKHEHIIMX HEOPraHMYECKMX U  OPraHMYeCKHX

BELIECTB B OBITY M MPAKTUYECKOM JIeATEIHHOCTH YeI0BeKa

1.3

C(I)OpMHpOBaHHOCTB yMCHI/Iﬁ BBIABIIATE  XAPAKTCPHBIC IIPU3HAKU
HOHHTHfI, YCTaHaBJIMBATb nux B3aMMOCBA3b, HCIIOJIB30BaTh
COOTBCTCTBYIOIIHUE IIOHATUA IIPU OINHCAHHUU COCTaBa, CTPOCHHUA U

HpCBpaH_ICHI/II‘;I OpTraHU4YCCKUX CO€OUHEHMI

14

c(hOpMUPOBAHHOCTh YMEHHI HCIIOJIH30BaTh XUMHUUYECKYIO CHMBOJIHUKY
JUISE COCTaBIICHUSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
cokpamEéHHor) (opMyn OpraHMYECKUX BEUIECTB U  ypaBHEHUU
XUMUYECKHUX PEAKLIUM, U3TrOTABIMBATH MOJIETIN MOJIEKYJI OPraHUYECKUX
BEILIECTB JI WUIFOCTPALMM MX XUMUYECKOIO0 M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopmupoBaHHOCTE  YMEHHH  yCTaHABIMBATh  MPUHAIJICKHOCTh
M3YYEHHBIX OPraHUYECKUX BEHIECTB IO HUX COCTaBY M CTPOCHHUIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YIriieBOAOPOIbL,
KHCJIOPOJIT M a30TCOJEpXKAIIME COCAUHEHUs, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHMs), JaBaTh WM  Ha3BaHUS IO  CHUCTEMaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS ONPEACIATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COSAMHEHUSX (OJUHApPHBIE U KPAaTHbIE)

1.6

ChopMupOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHusi opraHudeckux BemiectB A.M. BytnepoBa st oObsCHEHHS
3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpaHCHHA MACChI BCIICCTB

yr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpPraHn4YCCKHUC COCAUHCHUA. BLICOKOMOJI@KYJ'IHPHLIC COCANHCHUA

2.1

CdopmupoBaHHOCTh yMEHUW NPUBOAWTHL TPUBHAIbHBIE Ha3BaHUS
OTJIETIbHBIX OPTraHUYECKHX BEIIECTB (ITHIICH, MPOIMWIEH, alleTHJICH,
ATWICHIJINKOJb, TIHIECPUH, (PEHON, (OpMaIBICTHI, AaleTalbICTH]I,
MypaBbUMHAas KHUCJIOTa, YKCyCHas KHUCIOTa, OJIEMHOBAas KHUCIOTA,
CTeapuHOBasl KHUCJIOTa, TJIIOK03a, (PPyKTO3a, Kpaxmal, IeIIIri03a,

TJIALKH)

2.2

ChopMupoBaHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOCHHE,
(dbu3MvYecKne W XUMUYECKHE CBOWCTBA THUIHMYHBIX TpPE/ICTAaBUTENIEH
pPa3IMYHBIX KJIACCOB OPraHUYECKUX BeEIIECTB (METaH, JTaH, JTHUJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, ATAHOJ, STUJICHIJIHNKOIb, TJIMIEPHH, (EHON, aleTaabIeTus,
MypaBbHMHAs M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHUS WLTIOCTPUPOBATH TEHETHUYECKYIO CBS3b
MEXKIY  TUINWYHBIMU  MPEACTABUTEIISIMU  Pa3JIMYHBIX  KJIACCOB
OPraHUYEeCKUX BEUIECTB YPABHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX

PEaKIMii ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT

2.4

CdopmupoBaHHOCTH yYMEHUS XapaKTepU30BaTh HUCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPbS (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepaboTKU U MPAaKTHYECKOe MPUMEHEHHE NMPOTyKTOB MepepadoTKU

XUMHSA U )KU3Hb. PacuéThl

3.1

CdopMHUpPOBAaHHOCTH YMEHHI BIIAJIETh CHCTEMOM 3HAHUI 00 OCHOBHBIX

MCTOAax HAYYHOI'O IMO3HAaHMs, UCIIOJIB3YEMBIX B XUMUHN IIPU U3YYCHHUU




BEIIECTB W XHMMHYECKUX sBICHUN (HAONOJeHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), KCII0JIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS I DPUHATHS PEIIEHUH B  KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTh yMEHHMI COONIOAaTh TpaBUia IOJB30BaHUS
XUMHUYECKON TMOoCcynoil u 1abopaTOpHBIM 00OpYIOBaHHMEM, a TaKXKe
npaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIMOJHATH XUMHUYECKUN
OKCIICPUMCHT (HpeBpameHm{ OpraHN4Y€CKUX BCIICCTB IIPpHU HArpE€BaHUU,
NOJTy4eHHEe STHJICHA M U3y4YEeHUE ero CBOMCTB, KAYECTBEHHBIC PEaKIMN
OpPraHMYEeCKUX BEUIECTB, JCHATypalus OENKOB NpU HarpeBaHMHU,
IBCTHBIC PCAKIMU 6CJIKOB) B COOTBCTCTBHMU C IIpaBUJIaMHU TCXHHUKHU
0€30MacHOCTH TpU OOpaIleHUH C BEIIECTBAMU U JIAOOPaTOPHBIM
000pyIOBaHUEM; IPEACTaBIISAT pE3YJIbTaThI XHUMUYECKOTO
9KCIIEpUMEHTa B (OpME 3almiCH YpPaBHEHUH COOTBETCTBYIOIIUX

peakuuii ¥ GopMyIUPOBATEH BBIBOJIBI HA OCHOBE THX PE3yJIhTaTOB

3.4

CpopMUpPOBAaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTa PEaKIUU 10 U3BECTHBIM Macce, 00bEMY, KOITMUECTBY OJHOTO

N3 UCXOJHBIX BCHICCTB UJIHU ITPOAYKTOB peaKL{I/II/I)

3.5

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ KPpHUTHYCCKU AHAJIU3UPOBATH
XUMHNYCCKYTO I/IH(I)OpMaI_II/IIO, MMoJIy4a€Myr0 H3 pa3HbIX HCTOYHHUKOB

(cpeactBa maccoBoii nH(popmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMupoBaHHOCTb yYMEHUH COOMIOAATH MpaBHJa SKOJIOTUYECKH
1enecoo0pa3Horo MoBeNEHUss B OBITY U TPYJIOBOM JAEATEIHLHOCTU B
LEIAX COXPAHEHHMS CBOETO 3J0pPOBbS M OKPYXKAIOLIEH NPUPOIHOU
Cpelpl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHS Ha XUBBIE OPraHU3MBbI
OINpEAEIEHHBIX OPraHNYECKUX BELIECTB, MOHMMAsl CMBICI IOKa3aTels
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
npuMepax crnocoObl YMEHBIIEHHUS U TMPEIOTBPALLEHUS UX BPEIHOTrO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus




TeopeTnyeckre OCHOBbI XUMUU

11

Brnagenue cucremMo XMMUYECKMX 3HAaHUN, KOTOpas BKIJIOYAET:
OCHOBOIIOJIATAIOUINE  IMOHATUS  (XUMHMUYECKUH  3JEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIE OPOUTAIH AaTOMOB,
HOH, MOJIEKYJIa, BaJCHTHOCTb, DJIEKTPOOTPHULIATEIIBHOCTD, CTEIECHb
OKHUCJICHUS, XUMHYECKas CBS3b, MOJIb, MOJIIpHAs Macca, MOJSPHBIN
00bEM, KpUCTAJUIMYECKasl pelETKa, TUIBl XUMHUYECKUX peakLUui
(OKUCIIUTENBbHO-BOCCTAHOBUTENIBHBIE, 9K30- U SHJAOTEPMHUYECKHE,
peakLuy HOHHOTO OOMEHa), PacTBOP, AJIEKTPOJMTHI, HEIIEKTPOJIUTHI,
JNIEKTPOIUTUYECKAsd  JUCCOLMALUA, OKHUCIHUTENb, BOCCTAaHOBUTEID,
CKOpPOCTh XMMHYECKOM pPEaKlUu, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHbI (TEOpHs 3JIEKTPOIUTHUYECKON auccormanuu, llepuonndeckuii
3akoH JI.M. MeHeneeBa, 3aKOH COXpPaHEHUsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHHU, (PAKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, IIOJYyYEHMH U O€30IIaCHOM HCIOJIb30BAaHUM BaKHEHIINX
HEOPraHWYeCKUX BEIIECTB B OBITY M MNPAKTUYECKOM JeATelIbHOCTU

YCJI0BCKA

1.2

ChopMupOBaHHOCTb YMEHUH BBIABIATH XapaKTepHbIE MPHU3HAKH U
B3aMMOCBS3b M3YyYEHHBIX IIOHATHI, IPUMEHATH COOTBETCTBYIOLIME
MOHATHSL TPU ONHCAHMM CTPOEHUSI U CBOMCTB HEOPraHHMYECKHUX
BEIIECTB U MX IPEBpAIEHUI; BBISBIATh B3aMMOCBSI3b XUMHUECKUX
3HaHUH C HNOHATUSIMU u MPECTaBICHUSIMU JIpyrux

C€CTCCTBCHHOHAYYHBIX NPCIAMETOB

1.3

BnageHue OCHOBHBIMH METOJAaMM HAay4HOTO ITO3HAHUS BELIECTB U
XUMHUYECKUX sABJICHUN (HaOm0eHHe, W3MEpEeHHe, HKCIEPUMEHT,

MOJICIMPOBAHNE)

14

CdopMupoBaHHOCTh YMEHMH ONPEIENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUS XHMHMYECKMX DJIEMEHTOB B COEIUHEHUAX pa3InYHOTO
cocTaBa, BMJl XHMHUYECKOW  CBSI3M  (KOBAJE€HTHAs,  HMOHHaf,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCTUHEHUSAX, TUIl KPUCTAITMUECKON
PEeIETKH KOHKPETHOTO BelllecTBa (aTOMHAs, MOJIEKYJIIpHasi, MOHHAs,

MeTaJUTHYeCKas)

1.5

CdopmMupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpelbl B BOJHBIX

pacTBOpax HEOPraHUIECKUX COCITMHEHUN

1.6

ChopMUpOBaHHOCTh ~ YMEHHS  KIACCH(PHIMPOBATH  XUMHYECKHE
peaKknuu Mo pa3InYHbIM MPHU3HAKAM (YHCIy M COCTaBY Pearupyronmx
BEIIECTB, TemIOBOMY J(h(}eKTy peakiuu, H3MEHEHHUIO0 CTereHel

OKHUCJIGHHS  D3JIEMEHTOB,  OOpaTUMOCTH  peakUuu,  y4acTHIO




KaTaJin3aTopa)

1.7

ChopMupOBaHHOCTb ~YMEHMH  COCTaBJIATh  YPABHEHUS  peakLui
pPa3JIMYHBIX TUIIOB, IIOJHBIE M COKpAlICHHBIE YpPAaBHEHUS pPEaKUUN
HMOHHOI'0 0OMEHA, YUUTHIBasl yCIOBUS, IPU KOTOPBIX 3TU PEAKLUU UAYT

IO KOHIIa

1.8

CdopMupoBaHHOCTh YMEHUI MPOBOJIUTH PEAKIIMH, MOATBEPIKIAIONINE
KaueCTBEHHBIM COCTAaB  PA3JMYHBIX HEOPraHWYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOLIUME B BOJHBIX

pacTBOpax HEOPraHMUECKUX BEIECTB

1.9

ChopmupoBaHHOCTh YMEHHI PacCKpbIBATh CYIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEIIBHBIX peakiuit MOCPEJICTBOM COCTaBJICHUS

AJEKTPOHHOIO OajlaHca 3TUX peakLuit

1.10

CpopMUpPOBAaHHOCT, yMEHHH OOBSACHATh 3aBUCHUMOCTb CKOPOCTH

XUMHYECKOHN peaklnu OT Pa3iNdHbIX (haKTOPOB

1.11

CpopMHUpPOBAaHHOCT, YMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XUMHUYECKOTO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBUS

(mpunnun Jle Hlatense)

O6u1a51 H HCOPraHUYCCKasA XUMHA

2.1

CdopmupoBaHHOCTh yYMEHUN pacKpbiBaTh cMbICT [lepuonnyeckoro
3aKOHa JI.. Menneneesa u JIIEMOHCTPUPOBATH ero

CHUCTEMATHU3HUPYIOMIYI0,  OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO

byHKIIIHT

2.2

CpopMHUpPOBAaHHOCTh YMEHHUN XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHUX 3JeMeHTOB 1—4 mnepuonoB Ilepuoauueckoit
cucteMbl xumuyeckux osnemeHtoB JI.M. MenneneeBa, ucnonib3ys
MOHATHA «S-, P-, O-3J€KTPOHHBIC OpPOUTAINY, «IHEPreTUYECKUE
YPOBHMNY, 00BIACHITH 3aKOHOMCPHOCTHU N3MCHCHUA CBOMICTB
XUMUYECKHUX AJIEMEHTOB M MX COEAMHEHUH MO MepuojaM U rpynmnam

[Iepuoanueckoit cucremsl xumMuueckux 31ueMeHToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEIECTB PA3TUYHBIX KIACCOB,
MOATBEPKIATh  CYIICCTBOBAHWE  TCHETHYCCKOM  CBS3M  MEXKIY
HEOPTaHWYECKUMHU  BEIIECTBAMH €  TOMOIIBIO  YpaBHEHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKL[I/Iﬁ

2.4

ChopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIUBaTh  NPUHAAIEKHOCTh
HEOPraHUYECKUX BEHIECTB MO MX COCTAaBY K ONpPEAENEHHOMY KIaccy

(rpymnme) coenMHEeHUi (MPOCThIE BELIECTBA — METAJUIBI U HEMETAIIBI,




OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

ChopMupOBaHHOCTb YMEHUH MCIIOJIB30BaTh XMMUYECKYI0 CHUMBOJIUKY
Ui coCcTaBleHHS (OpPMYJT BEIIECTB M YPaBHEHUH XUMHUYECKHX
peaknwmii, cucreMatnueckyto Homenknatypy (IUPAC) u tpuBuaibHbie
Ha3BaHUS OTHEJIbHBIX HEOPraHMYeCKUX BellecTB (yrapHbli ras,
YIJIEKUCIBIA Ta3, aMMHMaK, raméHas W3BECTb, HeramiéHas W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopMHUpPOBAaHHOCT, YMEHHI XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
MOATBEPKIATh  CYIICCTBOBAHWE  TECHETHYCCKOW  CBS3M  MEXKIY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  IOMOIIBKD  ypaBHCHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.7

CdopmupoBaHHOCTh YMEHHI MJIAHUPOBATh U BBIOIHATH XUMUYECKUI
SKCIIEPUMEHT (pa3lioKeHHEe TEepOKCHAa BOAOPOJAa B MPUCYTCTBUU
KaTaJIn3aTOpa, ONpPENEICHUE Cpeabl PaCTBOPOB BELIECTB € IOMOIIBIO
YHHUBEPCAIbHOIO WHAMKATOPA, BIMSHUE pAa3IMYHBIX (PAKTOPOB Ha
CKOpPOCTh ~XMMMYECKOH peakluH, peaklud HOHHOTO oOMeHa,
KaueCTBEHHbIE PeaKuu Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH AaMMOHMS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a1ad II0 TeMaM
«Metamibl» U «HemeTamiby) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU
0€30IacCHOCTH TpH OOpaIleHUH C BelIeCTBAMM M JIaOOPaTOPHBIM
00opyioBaHUEM; MIPEACTaBIATh pe3ynbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OopMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJABI HA OCHOBC 3THUX PC3YJIbTATOB

2.8

CpopMHUpPOBAaHHOCT, YMEHUN COOJIOJATh TMpaBHJIa TOJIB30BaHUS
XUMHYECKON TOCynoil M 1abopaTopHBIM OO0OpYyIOBaHHEM, a TaKkKe
MpaBmiia 0OpalleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCTH ~ YMEHMH  XapakTepu3OBaThb  XHUMHYECKHE
IIPOILIECCHI, JIEKAIIME B OCHOBE IPOMBIIIJIEHHOTO MOIY4YEHUSI CEpHOU
KHCIIOTBI, aMMHaKa, a Takke c(pOpMHUPOBAHHOCTH MpEACTaBICHUI 00
OoO0ImMX HAyyHBIX MPUHLIUIAX M  OKOJOTHYECKUX  Mpobdiemax

XUMHYCCKOT'O IMTPOU3BOJACTBA

XUMHUS U KU3HL. PacuéTrl

3.1

ChopMHUpPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTABJISIFOIICH
€CTECTBEHHOHAy4YHOU KapTHHBl MHpA, pPOJIM XHMHM B II03HAHUHU

SBJIEHUN TPUPOIBI, B (OPMHUPOBAHMUM MBIIUIEHUS U KYJIbTYpPbI




JUYHOCTH, €€ (YHKIMOHAJIBLHONM T'PAMOTHOCTH, HEOOXOIUMOMN IS
pelIeHUsT TPAKTHYECKUX 3alad U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOJIHON cpesie

3.2

CdopmupoBaHHOCTH yYMEHUHI KPUTUYECKH aHAJIM3UPOBATh
XUMHAYECKYI0 HMH(OpMaIio, MOJy4aeMyl0 U3 Ppa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUU, ceTb IHTEpHET U Ipyrue)

3.3

ChopmupoBaHHOCTh yMEHHMI COOMIOATh MPaBUa DKOJIOTUYECKU
11eJ1ec000pa3HOro MOBEACHUS B OBITY M TPYIOBOM JAEATEIBHOCTH B
LEeSIX COXPAaHEHUs CBOETO 3JI0POBbS M OKPYXKAIOUIEH MPUPOAHOMN

cpebl

3.4

Oco3HaBaThb ONACHOCTb  BO3JEHCTBUS HA JKUBBIE  OPraHU3MBbI
OIpeACIEHHBIX BELECTB, TOHMMasl cMblca nokasarens 11K, noscHaTs
Ha IpUMepax crocoObl YMEHBIIEHUS U MPEAOTBPAILEHUs UX BPEIHOIO

BO3JIcHCTBUS Ha OpraHu3M 4YCJIOBCKaA

3.5

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYUCIICHUS c
WCIOJIb30BAaHUEM TMOHSTHUS «MaccoBas JIOJi1 BEIIECTBAa B PAacTBOPE»,
O0OBEMHBIX OTHOIIEHHH Ta30B MPH XUMHUYECKUX PEAKIUAX, MAacChl
BellecTBa WM 00bEMA Ta30B M0 M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wid 00BbEMY OJHOTO W3 YYaCTBYIONIMX B PEAKIIMH BEIIECTB,
TEIIoBOTO 3 (dexTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl

BCIHICCTB, ITPEBPAIICHUA U COXPAHCHHUA SHEPTHUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1

Teopernueckrne OCHOBbI OPraHUYECKOW XUMHUU

11

[Ipenmer opraHnYecKkOd XHWMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepuaoB. Teopusi CTPOCHUSI OpPraHUYECKUX

coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE OJIOKEHUS

1.2

CrtpykrypHble (OpMysibl OpraHMYecKHX BemiecTB. ['oMonorus, wuzoMepus.
XuMuyeckasi CBA3b B OPTaHUYECKUX COCIUHEHHSIX — OJMHApHBIE M KpaTHbIC

cs3u. [IpencrasieHne o KiaccuGUKaIMy OPraHUIeCKIX BEIICCTB

1.3

HOMGHKHaTypa OpPraHu4YCCKUux COGI[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘leCKaSI) H TPpUBHUAJIbHBIC

Ha3BaHUS BaKHEUIIINX HpCIICTElBHTGJIGfI KJIaCCOB OPraHM4CCKUX BCUICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTUYECKHUN psll. MeTaH U 3TaH — IpocTenIne
MPE/ICTaBUTENN aJIKaHOB: (U3MYECKHMEe M XUMHUYECKHE CBOWMCTBA (peakuuu

3aMCIICHUA U rOpeHI/IH), HaXOXKIACHUC B IPHUPOAC, IMOJTYYCHUC U TIPUMCHCHHUC

2.2

AJIKEHBI: COCTaB U CTPOECHME, TOMOJIOTMUECKUH psf. DTWIEH M NpPONWIEH —
IpOCTEHIINE NPEACTAaBUTEIN AIKEHOB: (M3MUECKHE W XUMHUYECKHE CBOMCTBa
(peakuu THAPUPOBAHUS, TaJlOTEHUPOBAHUS, THUApATALUU, OKHUCIEHHUS U

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U IPUMCHCHUEC

2.3

Ankanuensl: Oyraguen-1,3 u MetunOyranueH-1,3: cTpoeHue, BaxkHeWIIHe
XUMHUYECKHEe CBOMCTBA (peakuus noaumepusanuu). [lonydeHne cuHTETHUECKOTO

KaydyKa U pe3UHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. AUETHIIEH —
NPOCTEHIINKA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpOEHHE, (QHU3MUECKUEe U
XMMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNS, TAJIOT€HUPOBAHMs, THAPATALINY,

TOpPEHMs ), OJy4YE€HUE U IPUMEHEHHE

2.5

Apenbl. benzon: cocraB, cTpoeHue, (U3MYECKHME U XHUMHYECKHE CBOMCTBA
(peakuuy raJoreHMpoBaHMs M1 HUTPOBAHUS ), MOJTy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpoeHHE, (u3nyeckue W XHUMHYECKHE CBOWCTBa (peakuuu
raJIOTeHUPOBAHUS M HUTPOBAHMA), TMOJyYE€HHE U THpUMEeHeHHe. TOKCHYHOCTb
apeHoOB. ['eHeTHueckas CBA3b MEXIY YIJICBOJAOPOJAMH, MNPUHAIISKAIIUMHU K

Pa3IMYHBIM Ki1accaM




2.6

[TpupoHbIe HCTOYHUKH YTIEBOA0POA0B. IIpupoaHblii ra3 1 nomyTHbIe HeTAHBIC
ra3el. Hedth u €€ mpoucxoxaenue. CriocoObl mepepadoTKu HEPTH: MEPETOHKA,
KPEKUHI (TepMHUYECKUH, KaTtanutudeckuil), nuposns. IIpoaykTsl nepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUICHHOCTH U B ObITYy. KameHHbIH yroiap u

MPOAYKTHI €To mepepaboTKu

KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHu4€CKUC COCANHCHUA

3.1

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJI: CTpOeHUE, PU3UUECKHE
M XUMHYECKHE  CBOWCTBa  (peakuuu  C aKTUBHBEIMH  MeETaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOPEHHE), TMPUMEHEHHE. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. JleificTBME MeTaHOJIa U 3TaHOJa Ha OPraHU3M 4YEJIOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIMKOJIb U TJIMIICPUH: CTPOCHHE, (PU3UYECKUE H
XUMUYECKUE CBOWCTBA (B3aUMOJEHCTBUE CO  IICJOYHBIMU  METaJJIaMH,
KaueCTBEHHAsi peakIusi Ha MHOTOATOMHBIE CNHPTHI). JleficTBME HA OpraHusm

YCJIOBCKaA. HpI/IMeHeHI/IC TJIMOCPHUHA U STHJICHIJIMKOJIA

3.2

deHout: CTPOCHUC  MOJICKYIIbI, Q)HSHHGCKI/IG M XUMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue peHona

3.3

AJ'ILI[GFI/II[BI N KCTOHBEI. q)OpMaJIBI[eFI/II[, aleTajabACrua: CTpOCHHUC, (1)I/I3I/ILIGCKI/IG u
XUMHYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHUA W BOCCTAHOBJICHHUS, KAaYCCTBCHHBIC

peaxkiuun), noJy4eHue U NpuMeHeHne

3.4

OHOOCHOBHBIE TpefeibHbIe KapOOHOBBIE KHUCIOTH. MypaBbHHAs U YKCYCHas
KHCIIOTBI: CTPOEHHE, (PU3HUECKHe U XMMHYECKHUE CBOICTBA (CBOMCTBA, OOIIME JIs
Kjlacca KHCJIOT, peakius JTepuuKanuu), TMOJydyeHHE U IpPHUMEHEHHE.
CreapuHOBasi U OJICMHOBAs KHUCJIOTHI KaK IMPEJCTAaBUTEIN BBICHIMX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIefiCTBHE

3.5

CrnoxHble 3QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [MIpONN3 CIOXHBIX
s¢pupoB. Kupsl. ['naponus xupos. [lpumenenue xupoB. buonmoruueckas posb

KUPOB

3.6

VYrneBoabl: cocTaB, Ki1accuukanus yriaeBoaoB (MOHO-, AM- U MOJIHCAXapHJIbI).
I'moko3a — mpocredmmii MOHOcCaxapua: OCOOEHHOCTH CTPOEHHSI MOJIEKYIIbI,
¢du3MuecKre 1 XMMUYECKUe CBOMCTBA (B3auMojeiicTBre ¢ ruapokcuaom meau(ll),
OKHCJICHME aMMHauyHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHue,
OpO’KeHHE TIIOKO3bl), HaXOXKIEHHE B MPUPOJE, MpPUMEHEHHE, OHOJIoruuecKas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u 1memiono3a Kak
pUpoAHble noiaumepbl. CTpoeHHE Kpaxmana M Lemnoio3bl. dusuueckue u

XMMHUYECKHE CBOICTBA Kpaxmaia (THAPOIN3, KaUeCTBEHHAs PEAKIMsl C HO/I0M)

A3o0Tcoaepkalliie OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHCIIOTBI Kak aM(OTEpHbIe OpraHuYecKue coeauHeHus. DPu3nuecKkue u




XUMHUYECKHE CBOMCTBA aMUHOKMUCIOT (Ha mpuMmepe MuiuHa). buonormyeckoe

3HAa4YCHUE aMUHOKUCIOT. IlenTumnl

4.2

benku kak INpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOPUYHAS U TPETUYHAS CTPYKTypa OeNKoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THAPOJIN3, A€HaTypalusd, KaHECTBCHHBIC PEAKIIMU Ha Oenxu

BBICOKOMOJICKYJ'IHPHBIG COCOAUHECHUA

5.1

OCHOBHbIE TIOHATHUSI XUMHUU BBICOKOMOJIEKYJISIDHBIX COCIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINH, CPEIHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYJISPHBIX COCAUHEHHH —

noJIMmMepur3alAa U NOJUKOHACHCAI A

5.2

OKClIEpUMEHTAJIbHBIE METOJbl M3yYEHHUS BELIECTB W UX IPEBPALICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U PE3UHbI

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

1

TeopeTnyeckrie OCHOBbI XUMUU

11

XUMHYECKUH dJIeMEHT. ATOM. SIapo aToma, W30TOMBI. DJIEKTPOHHAS 00OJOUKa.
DHepreTUYeckre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOHUTANH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacmpe/eNieHns dJIEKTPOHOB M0 OpOUTANSAM B aTOMax JIEMEHTOB

TNEPBLIX LIeTHpéX INepruoaoB. QHCKTpOHHa}I KOH(I)I/IpraI_[I/IH aTOMOB

1.2

[Tepuonnueckuii 3akoH U Ilepuoanyeckas cucrema XuMudeckux anemMeHTos J1.1.
MenpeneeBa. Cps3p mnepuonnyeckoro 3akoHa U llepuonnueckoil cucTeMbl
xuMu4eckux ieMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CIOXKHBIX BEHIECTB MO TPYIIaM U IMepHoJaM.

3HaueHue NepruoINYECKOro 3aKkoHa B pa3BUTUU HAYKH

1.3

Crpoenue BemiecTBa. XUMHUYECKas CBSI3b. BHABI XUMHUYECKOW  CBSI3U
(koBasieHTHAsT HEMOJISIpHAST W TOJSpHas, HWOHHAs, MeTauimdeckas). oHbI:
KaTHOHBI U aHUOHBI. MeXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

14

BanenTtHocTh. DnekTpooTpuaTeabHOCTh. CTENEHb OKUCIIEHUS

1.5

BemecTBa MOJNIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH ITOCTOSTHCTBA
COCTaBa BELIECTBA. THIMBl KPUCTAINYECKUX PEMIETOK. 3aBUCUMOCTh CBOMICTBa

BEUIECTB OT THUMNA KpucTaimyeckod pemérku. [loHsTHe 0 AMCIIEPCHBIX




cucremax. VICTuHHEBIE U KOJUIOUJHBIC pPaCTBOPHI. MaccoBas J0JIA BCIICCTBA B

pacTBope

1.6

Knaccudukanus Heoprannyecknx coeanneHnit. HomeHnknarypa HeopraHmgeckux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peakiuid B
HEOpPraHMYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHUA U IIPCBpalICHUA DOHCPIUU IIPHU XUMHYCCKUX PCAKIUAX

1.8

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3IUnYHbIX (PAKTOPOB

1.9

O6paTI/IMI>Ie pe€aKuuu. XHUMHYECKOE PaBHOBCCHUC. (DaKTOpLI, BIIMAOIIHNEC Ha

COCTOsSIHUME XUMUUecKoro paBHoBecus. [Ipunmun Jle [llarense

1.10

9HeKT’p0J’II/ITI/I‘IeCKa$I Jucconuanms. CunpHple U ciiaOble QJICKTPOJIUTEI. Cpezla
BOIHBIX paCTBOPOB BCHICCTB: KUCJIIAs, HeﬁTpa.]'IBHafI, menoyHas. Peakuyy HOHHOTO

oOMeHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC peakuuu

Heoprannueckas xumus

2.1

Hemeramnsbl. [lonoxxenue HemeramuioB B [lepuoanueckoit cucreMe XMMHYECKHX
anemenToB JI.M. MenzeneeBa 1 0COOEHHOCTU CTpPOEHUs aTOMOB. Puznyeckue

CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETALIOB (HA IIPUMEPE KUCIOPOa, CEPBI,

dbocdopa u yraepoaa)

2.2

XUMUYECKHE CBOMCTBA BAKHEHIINX HEMETAIJIOB (TaJIOT€HOB, Cephbl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COEAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPIKAIIMUX  KHUCJIOT, BOJOPOJHBIX coeauHeHuit). [lpumeHenue

BOKHEUIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

Meramnsl. Ilonoxenne mertamwioB B Ilepuogudeckol cucTeMe XUMHYECKHUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000I0UYEK
aToMoB MeTasuioB. OOmue usndeckne cBoiicTBa MeTaysioB. CIlaBbl METaJIOB.

3J'ICKTpOXI/IMI/I‘-ICCKI/II71 pAax HaHpH)KCHI/Iﬁ MCTAJJIOB

2.4

XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAJJIOB (HATpUM, Kanuil, KajabluH,
MarHuii, aTIOMUHHUHA, ITUHK, XpPOM, JKeJe30, MeIb) U HX coeauHeHuil. Oouue

CHOCOObI MOJTy4YeHHs] MeTaUIOB. [I[pruMeHeHne MeTauioB B ObITY U TEXHUKE

2.5

I'eneTnueckas CBSI3b HCOPTaHNYCCKUX BCUICCTB, NPHUHAMICKAINIUX K PA3JTTUIHBIM

KJj1accaM

XUMUS U )KA3HD

3.1

Pons xuMum B oOecCredeHWMH HSKOJOTHYECKOW, SHEPTeTHUYECKOW W THIIECBOU
0€30MacHOCTH, Pa3BUTUU METUIMHBI. [IOHATHE O HAay4YHBIX METOJAaX IMO3HAHUS

BCIICCTB U XUMUYCCKUX peaKI_II/Iﬁ




[IpencraBnenus o0 OOIIMX HAYYHBIX MPHUHIUIAX MPOMBIIUIEHHOTO MOTYYEHUS

BOXHEHIIMX BelleCcTB. UenoBEeK B MHUpPE BEUIECTB MU MATEPHAJIOB: BAXKHEUIIHNE

3.2 CTPOUTEbHBIE MaTepHaibl, KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKIIO,
KepaMHKa, MaTepuaibl JUIS DJICKTPOHUKH, HAaHOMAaTEpHalbl, OpPraHUYecKHue M
MUHEpaJIbHbIE yI00pEeHUs
XuMHsT M 370pOBbE UEIIOBEKA: IpaBHia MCIOIb30BAHUS JIEKAPCTBEHHBIX

3.3 Ipernaparos, IpaBuia 0€30M1aCHOTO UCIIOJIb30BAHUS NIPENApaTOB OBITOBOI XMMUU

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



