[Tpunoxenue k OOIT COO ®I'OC

PaGouas mporpamMma o XumMuu
dI'OC COO (10 -11 xnaccsl) 0a30BbIil YPOBEHb
Ha 2023-2024 yueOHbIi TO



IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1O XMMUM Ha YpOBHE CpeIHEro oOmero ooOpa3oBaHMs pa3paboTaHa Ha
ocHoBe PenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoii
Odenepanuny, TpeOOBaHUM K pe3yiabTaTaM  OCBOCHHS  (enepaibHOM  00pa3oBaTEIbHOM
nporpamMmel cpefHero obmiero oopazosanus (POIlI COO), npeacraBneHHbIX B DeeparibHOM
rocyzapcTBeHHOM oOpaszoBaTenbHOM crangapte COO, ¢ yuérom Konnenuuu mpemnogaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTelbHBIX opranmzanusx Poccuiickoit ®enepauumy,
peanu3yomux OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMbl, 1 OCHOBHBIX MOJIOKeHU «CTpaTerun
pa3zButus BocnuTanus B Poccuiickoit ®enepaunn Ha nepuoxn ao 2025 roga» (Pacnopsikenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOIOB K pa3paboTKe MpOorpaMMbl MO XHUMHUHU, K ONpeIeNieHHIo o01el
CTpaTeruy 0O0y4eHUs, BOCIIUTAHUS M Pa3BUTHUA OOYYAIOMIUXCS CPEICTBAMU y4eOHOTO MpeaMeTa
«Xumust» nas 10-11 kmaccoB Ha 0a30BOM YPOBHE COCTAaBHJIM KOHIICTITYaJIbHBIC TOJIOKCHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJNEH, COAEp)KaHUs, pe3ylIbTaTOB OOydeHUS H
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMmudeckoe o00pa3oBaHWE, IOJydyaeMOe€  BBIMYCKHUKAMH  00IIe00pa3oBaTeIbHOM
OpraHu3alunu, ABJISACTCA HEOThEMIIEMOU HJacCTbIO ux 06p330BaHHOCTI/I. Ono CIIYKUT
3aBepIIAIOIINM JTAllOM peajlu3aldid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEH, MPUCYIIUX [EJOCTHOM CHCTEME XHMHUYECKOTO 00pa3oBaHHsS. IJTHU IEHHOCTH
KacaloTcs MO3HAHMSI 3aKOHOB MPHUPOAbI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YelloBeKa, a TakKe OJKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO H
npupoaHOI cpene. Peannusyercs xumMmmuueckoe oopazoBaHue 00y4yaroUMxcs Ha YPOBHE CPEIHETO
o0miero oOopazoBaHusl CpeACTBAMH y4eOHOTO mpeaMeTa «XUMHsS», COJAepKaHUE U MOCTPOCHUE
KOTOpPOTO ONpEeNEleHbl B MporpamMme MO0 XUMUU C Y4ETOM cHenu@uKd HayKu XUMUH, €€
3HAYeHUS B MIO3HAHUM MPHUPOJIBI U B MAaTEPHAIIbHOM KHU3HHU OOILECTBA, a TAKXKe C Y4ETOM OOIIUX
Henel ¥ MPUHIUIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro 0OIIero
obpazoBanus B Poccuiickoii deneparum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPAeT 0COOYIO0 pOJib B COBPEMEHHOM
[UBUJIM3AIUU, B CO3JaHUM HOBOW 0a3bl MaTepuaNbHON KynbTyphl. OHa BHOCUT CBOW BKJIAJI B
dbopMupOBaHUE PALlMOHATIBHOTO HAYYHOTO MBIIUIEHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpYyKarolIeM MUpPe KaK O eIMHCTBE MPUPOJBI U YeIOBeKa, KOTOpoe (OPpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEIIECTBEHHOIO0 COCTAaBAa OKPYXkKAIOLIEro MHpPA, OCO3HAHUS B3aWMOCBS3U
MEXly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH OOJIACTSIMU IPUMEHEHUSI.

TecHO B3aMMOAECUCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMU, XHUMHS CTalla
HEOTHEMJIEMON YacThi0 MHPOBOM KYyJIbTYphl, HEOOXOIUMBIM YCIOBHUEM YCIIEUIHOTO Tpyla M
KU3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHash XUMUS KaK HayKa CO3WAareibHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha PElIeHUE II0OANbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YeJIOBEYECTBA — CHIPhEBOW, DHEPreTHUECKOM, NHIINEBOH, JKOJIOTHYECKOW O€30MacHOCTH H
OXpaHBbI 3JOPOBBS.

B cooTBeTcTBHMM C OOmMMMH LEISIMH W TPUHIMIAMH CPEIHEro oO0miero oOpa3oBaHHs
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb U3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIhTYPHYIO MOJTOTOBKY OOYYaOIUXCs, HEOOXOAMMYIO MM st
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIIMYMA,
MMPOAOJIPKCHU A 06pa303aHH;1 B pa3JIMYHbIX O6J'IaCTSIX, HC CBA3aHHBIX HCITOCPCACTBCHHO C XUMHEH.



CocraBnsitomiuMu  ipeaMeTa  «XUMHs» SBISIIOTCS  0a30Bble Kypchbl — «OpraHudeckas
xumus» U «O01as 1 HeopraHu4yeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsl KOTOPBIX
SIBIISIFOTCSL OCHOBBI 0a30BOM HAayKH: cHUCTEMa 3HAHUN M0 HEOPraHUYECKO XUMUH (C BKIIOYCHUEM
3HaHWH W3 00IIel XUMHH) U OpraHudeckord Xxumuu. PopMUpOBaHWE JTAHHOW CHCTEMBbI 3HAHUN
OpyU HM3Y4YCHUU TMpeaMeTa OOEeCIeYrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOUIUX MOHSITHIA, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTtypa conepkanusi KypcoB — «Opranndeckast Xxumusi» u «O011as u HeopraHudeckas
XUMHS» chopMUpOBaHa B MPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0Ja K M3yYCHHIO
ydeOHOro Marepuana W OO0yCIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHMM Ha
OIpPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMMHMM BEIIECTBA
paccMaTpuBAKOTCS HA YPOBHE KJIACCUYECKON TEOPUH CTPOCHUS OPraHWYECKHUX COEAMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IMPEACTABICHUM O CTPOEHUHU BELIECTB.
Csenenusi 00 M3y4aeMmblX B Kypce BeEIleCTBaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB 0O
CJIO)KHBIX OMOJIOTHUECKM AKTHBHBIX COEIMHEHHWH. B Kypce OpraHmdeckoil XUMHHM MOJIY4aroT
pazBuTHe CcHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IIEero oOpa3oBaHUs TEPBOHAYAIBHBIC
NPECTaBICHUS O XUMUYECKOH CBS3H, KIacCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, 0 XUMUYECKOU PEAKIHH.

[Tog HOBBIM yriom 3peHHs B mpeamMere «XuMus» 0a30BOTO ypOBHSI paccMaTpHBaeTCS
U3y4CHHBIH Ha YPOBHE OCHOBHOTO OOINEro 0Opa3oBaHHs TEOPETUYECKUI Marepuan u
(axkToIOrMUECKe CBECHNUS O BEIECTBAaX W XUMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIast ¥ HeopraHUYECcKasi XUMHs» 00yYalOUIMMCS MPEAOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAUYCHHE IEPHOANYECKOTO 3aKOHAa C OOIIETEOPETHYECKHX W METOJOJOTHYECKUX MO3UIIHIA,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHME (YHKIMI 3TOro 3akoHa — OT oOoOImaromen o
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUI O BaKHEWMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX U
MPUMEHEHHUH, a TAKXKE 0 XUMUUYCCKUX PEAKIHIX, UX CYITHOCTH ¥ 3aKOHOMEPHOCTSX MPOTCKAHUS
gononHsaercss B Kypcax 10 wum 11 kimaccoB »snemMeHTaMu CoOJEpXkKaHUs, HWMEIOIIUMHU
KYJIbTYPOJIOTHYECKUA W TPHUKJIAJAHOW XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TOHMMAaHHIO
B3aMIMOCBSI3M XHMHH C JIPYTUMH HayKam#, PacKpbhIBalOT €€ poib B MO3HABAaTEIbHOW U
MPaKTUYECKONW NIEATEIIbHOCTH YeJIOBEKAa, CIMOCOOCTBYIOT BOCIHMTAHHUIO YBKEHHUS K IPOIECCY
TBOPYECTBA B OOJIACTU TEOPUH M MPAKTHUECKUX MPHIOKECHUN XUMHUH, TOMOTAIOT BBITYCKHHUKY
OPHUEHTHPOBATHCSI B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHSTH €€ IS MOTIOJHEHHs 3HAHUMN, pPeIleHus
WHTEJUICKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX HCCIIEI0BATENbCKUX 3a7a4. B memom copepkanue
yueOHoro mpenMera «XuMUs» JaHHOTO YPOBHS U3YYEHHUs OPUEHTHPOBAHO Ha (hOPMHUPOBAHHE Y
00yJaronuxcsi MUPOBO33PEHYECKON OCHOBBI /I MOHUMaHUsA (HUIOCOPCKUX HACH, TaKHUX KakK:
MaTepuaIbHOE €AMHCTBO HEOPTAHUYECKOTO M OPTraHMYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEIIIECTB UX COCTABOM U CTPOCHHEM, TT03HABAEMOCTb MPUPOIHBIX SBJICHUHN MyTEM DKCIIEPUMEHTA
U pEIICHUS TPOTHBOPEUYHMA MEXIy HOBBIMU (aKTaMU M TEOPETHUECKUMHU TMPEANOCHUTKAMH,
OCO3HAHWE POJIM XMMHUHU B PEIICHUH SKOJOTUUYECKHX MPOOJIeM, a Takke MmpobieM cOepekeHus
YHEPreTHUECKUX PECYPCOB, CHIPbS, CO3AAHMSI HOBBIX TEXHOJIOTUI U MAaTEPUAIOB.

B 1ulane pemeHus 3agady BOCHHMTAHUS, PA3BUTHSA M COLMAIM3ALMU  OOYYaAIOIIMXCS
NPUHATBIE TIPOTPAMMOW 1O XHMHHU TOJIXOABI K ONPEACTICHUIO COJACP)KAaHHS M ITOCTPOCHUS
npeaMera MpeaycMaTpuBaoT (OPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JIEHCTBHIM, MMEIOIINX
6a30Boe 3HAUCHME JJIS PA3IMYHBIX BUIOB JICSATEIBHOCTH: PEIICHNs Ipo0eM, TOUCKa, aHaIn3a U
00paboTku HH(POpPMALIUM, HEOOXOMUMBIX JJIi TNPHOOPETEHHs ONbITa MPAKTHUYECKOW H
MCCIIEI0BATEIbCKOM JeITEIbHOCTH, 3aHUMAIOIIEH B)KHOE MECTO B TO3HAHUH XHMHH.



B npakTtuke npenonaBaHus XMMUU Kak Ha yPOBHE OCHOBHOTO 0O1Iero oOpa3zoBaHus, TaK U
HAa YpOBHE cpenHero obmiero oOpa3oBaHHUs, TPH  ONPENEICHUHU  COJEp)KaTeNbHON
XapaKkTePUCTUKK LeJed HM3Y4CHHUs IpeIMeTa HaIlpaBICHUEM IIEPBOCTEIIEHHOM 3HAYUMOCTH
TPalIWLUMOHHO TMpHU3HAETCS (OPMUPOBAHHE OCHOB XHUMHUYECKOM HayKh Kak oO0riactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUYECKOW MEATeIbHOCTU YEJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOM KyJdbTypbl. C METOAMYECKOW TOYKH 3pEHUs TaKOW TMOIXod K
OMpCACIICHUIO ueneﬁ HU3YUCHUS NPCAMETA ABJISICTCS BIIOJIHC OIIPpaBAaHHBIM.

CorjacHO JaHHOW TOYKE 3PCHUS TJIABHBIMHU IEIIIMU H3YUCHHS mpeamera «XUMHUsS» Ha
6azoBoM ypoBHe (10 =11 xu1.) ssBASIOTCS:

dbopMUpOBaHHUE CUCTEMBbl XMMHUYECKUX 3HAHUN KaK BaKHEHIIEH COCTABIISIONICH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHPA, B OCHOBE KOTOPOH JieXkKaT KIIOYEBBIC MOHATHS, (QyHIaMEHTAIbHBIC
3aKOHbl M TEOpUU XUMHUH, OCBOCHHUE $3blKa HAYKH, YCBOCHHUE U IMOHMMAHUE CYIIHOCTH
JIOCTYITHBIX 00OOIIEHH MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJICHHE C HCTOpPHEH uX
pPa3BUTHUA U CTAHOBJICHUS;

dbopMHpOBaHWE ¥ pPA3BUTHE NPEACTABICHWA O HAYYHBIX METOJaX IIO3HAHUSA BEIICCTB U
XUMHUYECKHX PEeaKIUi, HEOOXOAUMBIX sl MPUOOPETCHUS YMEHUW OPHUEHTHPOBATHCS B MHPE
BEIIECTB M XHUMHUYECKUX SBJICHHUM, HMEIOIHMX MECTO B TMPUPOAE, B MPAKTUYECKON U
MMOBCEAHEBHOM XU3HU;

pa3BUTHE YMEHUH U CIIOCOOOB NEATEIBHOCTH, CBS3aHHBIX C HAOJIOJACHHEM M OOBICHEHHEM
XUMHUYECKOT0 YKCIIEPUMEHTa, COOTI0ICHUEM TIPABIII OE30IMaCHOTO OOPAIEHUS C BEIIECTBAMH.

Hapsiny ¢ aTum, coneprkaTelibHas XapakTepUCTUKA LeNel U 3a1a4 u3y4yeHus mpeaMera B
nporpaMMe 1Mo XMMHUHM YTOYHEHA  CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B CHUCTeMe cpemHero obmero obOpazoBaHusi. CerogHs B TPENOJaBaHUM XUMHUU B OOJBIICH
CTETNCHH OTAAETCS TPEANOUYTEHHE TMPAKTUYECKOW KOMIIOHEHTE COJIEpKaHusi OOydueHwus,
OPUEHTUPOBAHHOW Ha TIOJTOTOBKY BBIMYCKHHKA O0OME00pa30BaTeILHOM  OpPraHU3AINH,
BJIAJICIOIIET0 He HAaOOpOM 3HAHMH, a (YHKIMOHAIHLHONH IPaMOTHOCTBIO, TO €CTh crocobamMu u
YMEHHSIMH aKTUBHOTO TIOJYYCHHUS 3HAHWH W NMPUMEHEHUS WX B PEATLHOW YKU3HU JUTSl PEIICHHS
MPAKTUYECKHX 3a7ad.

B cBA3u ¢ oTMM npu u3ydeHMM IpeaMera «XHMHS» JOMHUHHUPYIOLIEEe 3HAYCHHUE
nprOOpETAIOT TaKKUE LU U 3a]1a4H, KakK:

ajanTauus Oo0y4aromMxcs K  YCJIOBUSIM  JUHAMUYHO  Pa3BUBAIOILErOCs  MHpa,
(dopMHpOBaHHE MHTEIUIEKTYAJIbHO DPAa3BUTOH JIMYHOCTH, TOTOBOM K €aM0OOpa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSITUIO TPAMOTHBIX pEIIEHU B KOHKPETHBIX
KU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

¢opmupoBaHne y OOYydYaIONIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHLUH),
UMEIOIMX YHUBEPCATbHOE 3HAYCHUE JUISI PA3JIMYHBIX BUIOB JIEATEIBHOCTH: PELICHUS MpoOieM,
MOMCKA, aHanmu3a W o00padoTku uH}OpMAINUK, HEOOXOMUMBIX [JIi TPUOOPETCHHs] OIbITA
NeSITeTbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHHM, a TAaKKe JUISl OLIEHKH C
TIO3HIIAN YKOJIOTHYECKON 0€301TacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX MPOIIECCOB
Ha OpraHMu3M YeJIOBeKa U MPUPOAHYIO Cpeny;

PAa3BUTUC MMO3HABATCIIbHBIX MHTCPCCOB, MHTCIUICKTYAJIbHBIX WU TBOPYCCKUX CHOCOGHOCTCﬁ
00ydJaronumxcsi: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpETaTh HOBBIC 3HAHUSA 10 XHUMHHU B
COOTBETCTBUHU C )KN3HCHHBIMU HOTp€6HOCT5IMI/I, HCIIOJIB30BaTh COBPCMCHHBIC I/IH(bOpMaI_[I/IOHHBIC



TEXHOJIOTUH JIJIsl TIOMCKA M aHAIN3a Y4eOHOH M HayYHO-TIOMYJIIPHON MH(POPMAIIUU XUMUYECKOTO
ColepKaHUs;

dopMupoBaHne U pa3BUTHE Y 00YJAIOMINXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIILICHHS,
HaOJI0AaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIEe OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, NIPH IUITAHUPOBAHUU M IPOBEICHUN XUMHUYIECKOTO YKCTIEPUMEHTA;

BOCIHTaHHE Yy oOOydyarommxcs YOeKIEHHOCTH B T'yMaHHCTUYECKOW HampaBiIEeHHOCTU
XUMUHM, ©€ BaXHOW pOIM B  pEHIEHWH THo0alnbHBIX  MPOOIEeM  palloHaIbHOTO
IMPUPOJONOIB30BAHMS, IMOMOJHEHUS JHEPreTUYECKUX PECypCOB MU COXPAHEHUs MPUPOTHOIO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpe)XHOTO OTHOIIEHUS K NPUPOAEC M CBOEMY
3JI0POBBIO, a TaKXKe MPUOOPETEHHSI OIbITa UCIIOJIb30BAHUS MOJTYYEHHBIX 3HAHUM JUJISl MPUHSATHUS
TPAMOTHBIX PELICHUHN B CUTYyAIIUSAX, CBI3AHHBIX C XUMUUYECKUMU SIBIICHUSMH.

B y4yeOHOM miaHe cpemHero oomiero o0pa3oBaHUsS MpeaMeT «XUMHsS» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MpeIMETHOMN 0bacTu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OO01ee 4ncIO YacoB, OTBEACHHBIX Ui M3yUEHUs XMMHUHU, Ha 0a30BOM YPOBHE CPETHETO
obmero obpazoBanusi, cocraBisieT 68 dacoB: B 10 kmacce — 34 gaca (1 wac B Henmenmio), B 11
kyacce — 34 daca (1 gac B Hezemio).



COJEP)KAHUE OBYYEHUA
10 KUIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKOH XUMHHU

[TpenmeT oprannyeckoil XuMuu: €€ BOZHUKHOBEHHUE, Pa3BUTHE M 3HAUYECHUE B IMOJYyYECHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e ocHOBHbIe TOJOXKEeHUA. CTpyKTypHble (DOpPMYINIBI OpPraHWYECKHX BEIIECTB. I omojorus,
n30Mepus. XUMHUUYECKas CBSA3b B OPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kiaccupukaluu — OpraHuyeckux  BemecTB.  Homenkiarypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKas) U TPHUBHAIbHbIE HA3BaHUA BaKHEUIINX
IIPEJICTaBUTENIEN KJIACCOB OPraHUYECKUX BELIECTB.

DKCIEepUMEHTaIbHbIE METOAbl U3YUEHHS BEIIECTB M WX MPEBPALIECHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHWYEeCKUX BEIECTB M MaTepHajllaMd Ha WX OCHOBE, MOJEIUPOBAHUE MOJIEKYI
OpraHMYECKHUX BEIIECTB, HAOMIOACHHE U ONUCaHHE JEMOHCTPALIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTAHUYECKUX BEIECTB MPU HArpEeBaHUU (TUIaBJICHHE, OOYTITMBAHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKUH psAln. MeTaH M 3TaH — MPOCTEUINE
MPEJICTABUTENIN aJKaHOB: (U3MYECKHE W XHMHUYECKHE CBOMCTBA (peakuMM 3aMelleHus u
TOpPEHUsI ), HAXOXK/IEHUE B IIPUPO/IE, TIOJYUEHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI pAll. DTUIEH U NPONWIEH — MPOCTEUIINE
MPEJICTABUTENIN AJIKEHOB: (U3MYECKHME U XUMHYECKHE CBOMHCTBa (peakuuu TUIPUPOBAHMUS,
raJIoreHUPOBAHMUS, THAPATALIMH, OKUCIICHUS U TIOJMMEpPU3allin ), OJIydeHHE U TPUMEHEHHUE.

Ankanuensl: Oyraauen-1,3 u metwnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoMcTBA (peakuus noaumepusanun). [lonydeHne CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKHH psaA. AlETUiIeH —
MPOCTEHUININIA TTPEICTABUTENb ATKUHOB: COCTAaB, CTPOCHHE, (DU3NISCKHE U XUMHUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOTCHUPOBAHMS, THAPATAIINH, TOPSHHSI ), TOTy4YeHUE U IIPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QHU3MUECKHE M XMMUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJydeHHE M TpUMEHEHue. Tonyon. cocmas, cmpoeuue,
Qusuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUpPOSanusl U HUMpPOBAaKUs), NoiyyeHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJISKALMMHU K Pa3IMYHBIM KJlaccaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOa0B. [IpuponHbIil ra3 u momnyTHble HEPTSIHBIE Ta3bl.
Hedtr u e€ mnpoucxoxaenue. CrnocoObl mepepadOTKM HEPTH: TEePEroHKa, KPEeKUHT
(TepMUYECKHiA, KaTamUTHYeCKHii), muponu3. [IpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
MPOMBINIICHHOCTH | B ObITY. KaMeHHBIH yroib ¥ MPOAYKTHI €ro epepaboTKH.

DKCrepuMEHTAIbHBIE METO/Ibl M3YYECHHS BEIIECTB W MX MPEBpAIlCHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydykoB U pe3uHbl, Koyuiekiuuu «Hedte» u «Yronb», MoaenupoBaHue
MOJIEKYJ YTJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEIEHHE MPAKTHUYECKOW DPaOOTHI:
MOJIy4YEHHUE 3TUIIEHA U U3YYEHHE €TI0 CBOMCTB.

PacuérHble 3agayn.




Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Maccel, 00BEMa, KOJIMYEeCTBa
HCXOJHOTO BEIIECTBA WJIM TPOAYKTA pEaKIUU TO HM3BECTHBIM Macce, 00BhEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UM MPOYKTOB PEAKLIUH).

Kucaopoacoaep:xanme oprannyeckne coeinHeHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOIN: CTpPOEHHE, (U3NUEecCKHe U
XUMHUYECKHE CBOWCTBA (PEaKkIMU C aKTHBHBIMU METalIaMH, TaJIOT€HOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHue. BoopoiHbie CBA3M MEXy MOJIEKYJIaMH CUPTOB. JleficTBUE MeTaHoa U 3TaHoa
Ha OpPTraHu3M YeJIOBeKa.

MHoroaromMHble CHUPTHI. ODTWICHIJIMKOIb W TJIMLEPUH: CTpOeHHEe, (u3Mueckue u
XUMHUYECKHE CBOMCTBA (B3aMMOACHCTBHE CO MIETOYHBIMHA METalNIaMHi, Ka4eCTBEHHAS pEaKIIUsI Ha
MHOIOaTOMHBIE CcHUpPTHI). JleficTBue Ha opraHu3Mm uenoBeka. lIpuMeHeHue riaunepuHa u
STUJICHTJIUKOJIS.

®deHoJ: CTpoeHHE MOJEKYNbl, (PU3NYecKrne W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpaerunpl U Kkemouwvl. DopManbAeTHa, aleTAIbICTH. CTpPOeHUE, (QU3NYECKHEe W
XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIEHHS W BOCCTAHOBJICHUS, KayeCTBEHHBIC PEaKIUH),
MOJIy4YeHUe U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeNiebHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAs! KUCIIOTHI:
cTpoeHue, PU3NIEeCKre M XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIKE /IS KJIacca KUCIOT, PEaKIus
sTtepuukanmu), MoiydeHne U mnpumeHeHue. CTeapuHOBass M OJEUHOBAas KHUCJIOTHI Kak
MPEICTAaBUTENN BBICHINX KapOOHOBBIX KHUCIOT. MblIa KaK COJNM BBICIIUX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEUCTBUE.

Crnoxnble 3pUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX 3(PHUPOB.
Kupsl. ['maponus sxupos. [Ipumenenune xupoB. bruosorndeckas pojb KUPOB.

YrneBonpl: cocTa, Kiaccuukanus yrieBoaoB (MOHO-, M- U mojucaxapusl). [mroko3a —
MPOCTEHIINI MOHOCAXapua: OCOOCHHOCTH CTPOSHUS MOJEKYIbI, (PU3UYECKHEe U XUMHUYECKUE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcugoM Mmeau(ll), okucieHne amMMHaYyHBIM PAaCTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIOKO3bI), HAXOXKICHHE B TPHUPOJE,
npUMeHeHue, ouonoruueckas poib. DoTocunTes. OpyKTo3a Kak U30Mep IITFOKO3bI.

Kpaxman u nemntono3a kak npupoaHbie noauMepsl. CTpoeHre Kpaxmaia U LeJUTI0I03bI.
®dusnueckue U XUMHUYECKUE CBOMCTBA KpaxMaa (TUIpOIu3, KaueCTBEHHAs! PEaKIus C HOJAO0M).

OKCHepUMEHTAIbHbIE METOJbl HM3Y4YEHHsS BEIIECTB M MX IMPEBpalllEeHUIl: MpOoBeIcHHE,
HAOJIIO/ICHUE U OINKCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAauyeCTBEHHbBIC
peakiuu OJHOATOMHBIX CHUPTOB (OkucieHue 3TtaHoia okcuaoMm wmeau(ll)), mHoroaroMHbIX
cnupToB (B3aumopeiicTBue rmiepuHa ¢ ruapokcunom menu(ll)), ampaerunmoB (okucieHue
aMMHayHbIM pacTBopoM okcuaa cepeobpa(l) m ruapoxcumom wmenu(ll), B3aumopeiicTBue
KpaxMmajga C HWOJOM), TPOBEACHHUE MPaKTUUECKOW padOTHI: CBOWMCTBA pacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnbie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BEMa, KOJIMYeCTBa
MCXOJHOIO BEIIeCTBAa MJIM NPOAYKTAa pEaKlUUU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEILECTB UM MPOYKTOB PEAKLIUH).

A3oTcoepKalle OpraHnyecKue COeAMHEHUSI.

AMUHOKHCIOTHI Kak aMQOTepHble OpraHuyeckue coeauHeHus. Dusmueckue u
XUMHYECKHE CBOICTBA aMHUHOKUCIOT (Ha mpuMepe IHlMHA). buHojormueckoe 3HadeHHE
aMHUHOKHUCIIOT. [lenTuasl.



benku kak npupoaHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBa OEJKOB: THUIPOJIN3, JEHATyparus,
Ka4eCTBEHHBIC pEaKIIuy Ha OCJIKH.

OKcrepUMEHTAIbHbIE METOJbl M3Y4EHHUs BELIECTB M MX IpEBpalleHuil: HaOIoAeHue U
ONKCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JIeHAaTypalus OEIKOB INpU HarpeBaHUM, I[BETHBIE
peakuuu OeNKoB.

BbicokoMoIeKyIsIpHBIE COeUHEHHS

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJIIPDHBIX COEAMHEHHI: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIMMEPHU3ALNU, CpPeAHsAs MoJyeKynspHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — IOJIMMEPU3ALIS U TOJIMKOHIEHCALIHSL.

OKCHEpUMEHTAJIbHBIE METOJIbl M3Y4YEHHs BELIECTB U MX MPEBPAILICHUN: O3HAKOMIIEHUE C
o0pa3iaMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAY4YKOB.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXIpeIMETHBIX CBsI3€d MPU M3Y4YEHMM opraHnyeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HMCIOJIb30BaHMWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHH, TaKk H
HOHATHUH, ABJSAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA.

OOue ecTecTBEHHO-HAy4YHbIC TOHATHS: SIBJICHUE, HAay4yHbId (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIaCCU(PUKAIMs, TIEePUOAUYHOCTb, HAONIOJCHUE, HU3MEPEHUE,
AKCIEPUMEHT, MOJICIIMPOBAHHUE.

®dusnka: Matepus, YHEPIUs, Macca, aToM, IEKTPOH, MOJIEKYJa, YHEPreTUYECKUN YPOBEHB,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PU3MUECKUE BEIMYMHBI U €IMHULIBI
UX U3MEPEHUS.

Buonorus: knerka, opraHusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIKH, YTIAEBOABL, KUPHI, DEPMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TIOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: nNuIeBbe MPOIYKThl, OCHOBBI PAllMOHAJIBLHOTO MUTaHU, MOIOILUE CPEACTBA,
JIEKapCTBEHHBIE M KOCMETHUUYECKHE MTPENapaThl, MaTEpHaIIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHHUYECKAS XUMUA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMHuecKkuil aneMeHT. AToM. Sapo artoma, H30TOMbI. DJIEKTPOHHAas 00O0JI0YKA.
DHepreTUyYecKre yPOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaNu, S-, P-, d- amemenTsl. OCOOCHHOCTH
pacmnpeneneHus 3JIeKTPOHOB MO OpOUTaIsiM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHAsE KOH(MUTYpAIIHs aTOMOB.

Ilepuognueckuii 3axkoH u llepuoguyeckas cucrema xumuueckux odaemeHtoB . H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa M [leproanyeckoil CHUCTEeMBbl XUMHUYECKUX
snemeHToB JI. . MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX U CIIOKHBIX BEIIESCTB
0 TPpYIIaM U nepuogam. 3HaueHue MepUoIUIECKOro 3aKOHa B Pa3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKas CBsI3b. BHIBI XUMHUYECKOH CBSI3M (KOBaJEHTHAas
HEeMnoJIsipHasl W TOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHusmbl oOpa3oBaHMsI KOBaJECHTHOM



XUMUYECKON CB3U (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3s. BajaeHTHOCTS.
DNeKTpooTpUliaTeNbHOCTh. CTenenb okucieHus. NOHbI: KaTUOHBI U AHHOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellleCTBA. THUMNBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.

[Tonsatue o qucnepcHbIx cucremax. VICTUHHBIE U KOJIOMIHBIE pacTBOpbl. MaccoBast 10Jis
BEILIECTBA B PACTBOPE.

Knaccudukanmust HeopraHudeckux coenuHeHuid. HoMmeHkIaTypa HEOpraHWYECKHUX
BEIECTB. ['eHeTnueckas CBSI3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKANMX K Pa3IUIHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukamus XMMHUYECKUX peakIuil B HEOpPraHMYecKoW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHsI MACCHI BEUIECTB, 3aKOH COXPAHEHHMS U MPEBpPALICHUS
SHEPIHH NPU XUMUYECKUX PEAKIUSIX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3NIUUYHBIX (akTopoB. OOpaTHUMbIE pPEaAKIIHH.
Xumnueckoe paBHoBecue. DakToOpbl, BIUSIOINIME HA COCTOSSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpuniun Jle [larensbe.

OnektponauTnueckas aucconuanus. CunbHble M ciaadble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaabHas, IIeIOYHAs.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHsI BEUIECTB M HX MPEBPALIECHUN: JEMOHCTpAIUs
tabmun «lleprognyeckas cucrtema xumuueckux syeMeHToB J[. M. MenpaeneeBay, u3ydeHue
MoOJIelIe KPUCTAJUTMUECKUX PEmETOK, HAOMIOJCHHEe U ONHCAaHWE JEMOHCTPAMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3JIOKEHHE IMEPOKCHAA BOIOPOJAa B MPUCYTCTBUHM KaTaau3aTopa,
ONpeJIETIEHUE CPellbl PaCTBOPOB BEIIECTB C MOMOILBI YHHUBEPCAIBLHOTO MHAUKATOPA, PEaKLUU
HOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKONW paboThl «BnusHue pas3nuyHbIX (aKTOpoB Ha
CKOPOCTbh XUMHUYECKOU PEaKIIHm.

Pacuérnbie 3a1aun.

PacuéTel M0 ypaBHEHUSIM XMMHUUYECKUX PEAKIIMil, B TOM YHCJIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATHS «MACCOBAsl 10JIs1 BELIECTBAY.

Heoprannyeckasi Xumus

Hemeramnel. Ilomoxenune HemeramioB B Ilepuonuueckoid cuUCTEME XUMHUYECKHUX
snementoB JI. M. MenneneeBa M OCOOCHHOCTH CTpOEHHUS aTOMOB. (DU3MYECKHE CBOWCTBA
HEMETaJUIOB. AJUIOTPOMHS HEMETAUIOB (Ha IPUMEpPE KUCIopoa, cephl, hocdopa u yriiepoaa).

XUMHUECKUE CBOMCTBAa BAKHEMIIMX HEMETAJUIOB (TaJIOTEHOB, Cepbl, a3ot1a, (ocdopa,
yIiepoJia U KpEMHUs1) U UX COCAMHEHUH (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHU).

[IprMeHeHne BaKHEUIIINX HEMETAIUIOB U UX COCTMHEHUN.

Meramnsl. Ilonoxenue merainos B Ilepruoauyeckoi cucteMe XUMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. OOmue
¢buszndeckue cpoiicTBa MeTauioB. CIIaBbl META/UIOB. DJIEKTPOXUMHYCCKUHN Psifl HaNPSIKEHUN
METaJJIOB.

XUMHYECKUE CBOWCTBA BAXKHEWMILIKMX METAUIOB (HATpUM, KaJuid, KajablUW, MAarHui,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cmocoObI oydeHus MeTauioB. [I[puMeHeHre METaIJIOB B OBITY M TEXHHUKE.

OKCIIEpUMEHTAIbHbIE METOJABl H3YyYEHHs BEUIECTB M UX INPEBpAICHU: H3y4YeHUE
KOJUIeKIIMA «MeTalutbl U CIUIaBbl», OOPa3I[OB HEMETAJUIOB, PEIICHHWE SKCIEPUMEHTATBHBIX



3aja4, HaONIOJIeHWEe W  ONHCaHWE JEMOHCTPALIMOHHBIX M JIaOOpaTOPHBIX  OIBITOB
(B3auMOJIeHiCTBME THUIAPOKCUIA ATIOMUHHUS C PAacTBOpPaMH KHCIOT W IIEJIOYel, KauyeCTBECHHBIC
peaKIMu Ha KaTUOHBI METAJIJIOB).

PacuérHble 3agayn.

Pacuétbl macchl BemiecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEaKIUU BELIECTB, pacuy€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKLIUU, €CIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Ponp xumMuun B 00eCTie4eHUH YKOJIOTHYECKOM, SHEPTETHUECKOW U MUIIEBON 0€30MacHOCTH,
pa3BuTuM MeAuIUHbL. [loHsATHE O HAay4YHBIX METOJAaX TMO3HAHUS BEUIECTB U XMMHYECKUX
peaKLHnii.

[IpencraBinenuss 00 OOMX HAyyHBIX NPUHLUINAX TPOMBIIUIEHHOTO MOJY4YE€HHUS
BaKHEUIIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MAaTE€pPUAIOB: BAXXHEHIIME CTPOUTEIbHBIE MAaTEpHUaIbI,
KOHCTPYKIIMOHHBIE MaTepHUalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalibl ISl 3JIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHMYeCKHE U MUHEPATIbHBIEC y100pEHUSI.

XUMHS U 310POBbBE YEJIOBEKA: MPABWJIA HMCIOJIB30BAHUS JIEKAPCTBEHHBIX IPENaparoB,
npaBuiia 6€30MMaCHOTO MCIIOIh30BaHMS MMPENapaToB OBITOBOM XUMHUU B TIOBCEITHEBHOM JKU3HH.

MexnpeamMeTHbIE CBS3H.

Peanuzamust MeXIpeIMETHBIX CBSI3CH MPU M3yYEeHUU OOIIEH W HEOPTraHWYECKON XUMHH B
11 xmacce ocyuiecTBiseTcs 4epe3 MCIOJIb30BaHUE KaK OOIIHMX €CTeCTBEHHO-HAYyUHBIX MOHSTHIA,
TaK M MOHSTHH, SIBISIOIUXCS CUCTEMHBIMU JJI OTACIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHATHS: HAay4YHbIH (hakT, THUIOTE3a, 3aKOH, TEOpHs,
aHaIW3,  CHUHTE3,  KIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIOIEHUE,  HKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHHUE, SBIICHHE.

®dusnka: Marepus, SHEPrusi, macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, H3O0TOI,
PaAMOaKTUBHOCTh, MOJIEKYJa, PHEPreTUUECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIMYUHBI U €IMHULIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOMAEMbIE, TOTINBO, PECYPCHI.

TexHomorus: XUMUYECKas MIPOMBIIIIIEHHOCTb, METaJULyprusl, MIPOU3BOJCTBO
CTPOUTETBHBIX MaTepHaJoB, CEeIbCKOXO035MCTBEHHOE MIPOU3BOCTBO, MUIIEBas
MPOMBINUICHHOCTh, (papMareBTUYeCKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IIpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHANIOB, 3JEKTPOHHAs MPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTUU.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOIPAMMLBI 110 XMUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

JIMUHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOY4YalOIIMMUCS
nporpaMM CpeaHero oOmiero odpazoBaHUsl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hay4Ho-MeToanueckoi OCHOBOW UIsi Pa3paOOTKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS
IPOrpaMM CpeTHEro 00IIero 00pa30BaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/.

B cooTrBeTrcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS TpeaMeTa «XHMHs» Ha YpPOBHE CpEIHEro o0Imero o0pa3oBaHUS
BbIJIEJICHBI CJIEYIOIINE COCTABIISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUUCKOM TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIIPEACIICHHIO;

HAJIMYUE MOTUBAILIUU K 00YUEHUIO;

[EJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTMYHOCTH HA OCHOBE KIIFOUEBBIX
IIEHHOCTEH M UCTOPUUYECKHUX TPAJAHUIIMKI 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYarONIMXCS PYKOBOJCTBOBATHCS B CBOEH NIEATEIHHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, MPUCYIIUMH LIEIOCTHOM CHUCTEME XUMHUYECKOTO
o0pa3zoBaHus;

HaJIMYUe TPABOCO3HAHUS DKOJOTUYECKOM KYIbTYpbl U CIHOCOOHOCTH CTaBUTh LIENU U
CTPOUTD KU3HEHHBIC IJIAHBI.

JluyHOCTHBIE pe3yNbTaThl OCBOEHHUS MpeaMera «XHUMHs» JIOCTUTAIOTCS B E€IUHCTBE
yueOHOM M  BOCHUTATENIbHON JEATEIbHOCTH B COOTBETCTBUHM C T'yMaHHUCTHYECKUMH,
COLIMOKYIIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH U HJe€allaMd POCCHUHCKOIO
TpaXXTAHCKOTO OOIIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH M TMPAaBWIAMHU TOBEICHUS,
CIIOCOOCTBYIOIUMU TPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JTUYHOCTH 00yYaIOIIHUXCSI.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPakaloT cPOPMUPOBAHHOCTD
OMbITAa TIO3HABATEIILHOM M TPAKTHYECKOH JESITENbHOCTH OO0YyJaromMXCs [0 peaau3alud
MPHUHSTHIX B OOIECTBE IICHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:kaaHCcKOro BOCIMTAHUSA:

OCO3HaHUS 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaKEHUS K
3aKOHY U MPABOIOPSIIKY;

NPEACTABICHUS] O COIMAIBHBIX HOpPMaxX M MpaBUjaX MEXKIUYHOCTHBIX OTHOIICHHUIN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITETbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHnn y4eOHbBIX U MO3HABATENIBHBIX 32/1a4, BRITOJTHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3IMYHBIX BUIOB yUEOHOMU AESITETbHOCTH;

2) IaTPHOTHYECKOI0 BOCTIUTAHMS:

LEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTEYECTBEHHOM
XUMUH;

YBa)XEHUsI K MpOIECCy TBOpPUECTBA B 00JACTU TEOPUU M TMPAKTUYECKOTO MPUMEHEHHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAayKH €CTh Pe3yibTaT JUIMTEIbHBIX HaOII0IeHU,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U IPAKTUKOB;



UHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B TMOJYYEHHH U TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUU O TIEPETOBBIX TOCTUKEHUSAX COBPEMEHHOM O0TEUECTBEHHONW XUMUHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHMUS,;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HAa MOpPaAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE IMOBEJEHHE M IOCTYNKHM CBOMX TOBapuIIeH ¢ MO3UIUi
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) popmMupoBaHHSA KYJIbTYPHI 310POBb:

NOHMMAaHMs LEHHOCTeH 310poBoro M Oe3omacHOro oOpas3a >KU3HH, HEO0OXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroIeHHsT paBWJI 0€30MacHOTO OOpaIleHus] C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU JIE€ATETbHOCTH;

MOHMMAHUS [EHHOCTH TPABWJI WHAMBUAYAIBHOTO M KOJUICKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIOJICH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YIMOTPEOICHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOoCIUTAHUA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEIOBATEIbCKONW JESTEIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX NESATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUH MPaKTUYECKHX 3aJa4 COLMAIbHOU
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacCa, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3lnyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH M0 XUMUH;

YBaXXEHUSA K TPYAY, JIOASAM TPYyJa U pe3yJibTaTaM TPYIOBOH ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYAIbHON TpPaeKTOPHUH OOpa30OBaHMS,
Oynymeil mpodeccuu U peaan3aluuy COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U TOTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

HKOJIOTHYECKH 11€7€CO00Pa3HOro OTHOLICHHS K MPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa dKOJOTHYECKUX MpoOsieM, BIUSHHUS SKOHOMUYECKUX
MIPOLECCOB HA COCTOSIHUE ITPUPOJAHON U COLIMATIBHOM CPEMBL,;

OCO3HAHMsI HEOOXOIMMOCTH HCIOIB30BAHUS JTOCTUKECHUN XUMHHU JJISl pEIICHHs] BOIPOCOB
PaILMOHATILHOTO MPUPOAOIOIB30BAHNUS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIATOMPHUATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEITPHHIMAESMbIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HAJIMYUSl PA3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYIbTYpPhI, OIBITA
JNESATENIbHOCTH  DKOJIOTUYECKOW  HAMpaBiICHHOCTH, YMEHUS PpPYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTHBHON M COLIMAILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTHS HAYKU W OOIIECTBEHHOW MPAKTUKH;



NOHUMaHMsl CHeUM(UKH XUMHHM KakK HayKH, OCO3HaHMs €€ poiu B (OPMHUPOBAHUU
palMoHaATBFHOTO HAYYHOTO MBIIIJICHUS, CO3aHUN LIEJTOCTHOTO MPEACTABICHHUS 00 OKpY>KaloLieM
MHUpE KaK O €AMHCTBE IPHUPOJABI M YEJIOBEKA, B MO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEW U
peleHnH MpodsIeM COXPaHEHUs IPUPOJIHOTO PAaBHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUHM [Jsl COBPEMEHHOW LMBMWIM3AaLMU: B €€
T'YMaHHCTUYECKON HANpaBIE€HHOCTH M BaXXKHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUaIbHOU
KYJBTYpPBI, pEIICHUH TI00aJbHBIX MPOOJIEM YCTONYNBOTO pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTWYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00€CreyeHn! YCIIOBHM YCIIEIIHOTO TPYyAa U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJI0TO YjeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOH TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTHM METOJOB IIO3HAHMS,
UCIMOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH HMCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHHI OKpY’XKAalOIIEro MHUpa U IPOMCXOIAIIMX B HEM H3MEHEHHH,
yMEHUS ienaTh 000CHOBaHHBIC 3aKIIOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS Ul peleHHs TpolieM
B PEAJIbHBIX )KMU3HCHHBIX CUTYALHX;

MHTEpPEeca K NO3HAHUIO U UCCIIEN0BATENBCKON JESTENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHHMIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJIy4CHHMIO HOBBIX 3HAaHUM II0 XUMHUU B COOTBETCTBUM C >KM3HCHHBIMU
MOTPEOHOCTSIMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3nuyHbIX chepax mpodeccuoHaTbHON
JESATENBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHUS YUEOHOro IpenMeTra «XUMHsS» Ha YpPOBHE
CpeaHero o0mero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble 751 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEKAMCUUIUIMHAPHBIC
(MeXmpeIMeTHbIE) 00IeHAYYHbIC TIOHATHS, OTPAXKAIOIINE [IETTOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAYYHBIN (DaKT, MPHUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, HCCIEA0BaHNE, HAOMIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIE  ydueOHble  JeHCTBHS  (TMO3HABaTeIbHBIE,  KOMMYHHKATHBHEIC,
perynsTuBHBIC), oOecrneunBarone GopMupoBaHHe (GYHKIMOHATBHOW TPAaMOTHOCTH |
COLMAIHOM KOMIETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOy4alOImIMXCS ~ HUCIOJb30BaTh  OCBOEHHBIC  MEXIUCIUILTMHAPHEIE,
MHUPOBO33PEHUYCCKHE 3HAHWS W YHUBEPCAIbHBIC YydYeOHBIE ACWCTBUS B IIO3HABATEIBHOW H
COIMAJIBHOM MPAKTHUKE.

MeTaHpeHMeTHBIe PE3yJIbTaTbl OTPAKAIOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘-IeGHBIMI/I
MMO3HAaBAaTCIbHBIMHA, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMUA I[eﬁCTBHHMH.

Osgiiaienne yHHBEpPCAIbHBIMH Y4eOHbIMU NMO3HABATEILHBIMH 1€l CTBUSIMU:

1) 6a30BbIe JJOorMYecKHUe AeCTBUS:

CaMOCTOSITENILHO (OPMYJIUPOBATh M aAKTyaJIM3UpPOBATH MpOOJieMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTpeNeNiaTh NN ACATEIbHOCTH, 3ajaBas IMapaMeTPbl M KPUTEPUU HX IOCTHIKCHHS,
COOTHOCHTD PE3YJIbTaThI ACATEIBHOCTH C IIOCTABJICHHBIMH LEJISIMU;



UCIOJIb30BaTh MPU OCBOEHUHM 3HAHUM MPHUEMBI JIOTUYECKOTO MBILIUICHUS — BBIACIATH
XApPaKTCPHBIC IIPU3HAKU HOHATHH WU YCTaHaBJIMBATb WX B3aUMOCBA3b, HUCIOJIb30BATH
COOTBCTCTBYIOIINEC MMOHATHA IJIA OGBHCHGHI/IH OTACIJIIbHBIX (1)aKTOB n HBHGHHﬁ;

BbIOMpATh OCHOBAHMS M KPUTEPUHU JUI KJIacCU(UKALUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

yYCTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEKY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUThH JIOTUYECKUE pACCYKIAEHUS (MHIYKTUBHBIE, IEAYKTUBHBIE, 110 AaHAJIOTUN),
BBISBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PacCMaTpUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTH B IPOLIECCe MO3HAHUS, UCIOJb3YEMbIe B XUMHH CUMBOJINYECKUE (3HAKOBBIC)
MOJIEJH, IPe00Pa30BhIBATH MOJICTHHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CHIMBOJ) SJIEMEHTA,
XUMHYeckass ¢GopMyna, YypaBHEHHE XHMMHUYECKOH peakuuu — TpU pPelIeHHH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3ajad, MPUMEHSTh Ha3BaHHBIE MOJENbHbIE MPEICTaBICHUS
JUTSI BBISIBJICHUS] XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XMMUUECKHUX PEaKIIH.

2) 0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIaACTb OCHOBAMHU MCTOJIOB HAYUHOT'O IMMO3HAHHW BCIICCTB U XUMHUYCCKUX peaKHHﬁ;

dbopMynupoBaTh LEAM M 33Ja4yd  HMCCIEAOBAHMS, HCIOJb30BaTh IIOCTABIECHHBIE U
CaMOCTOSITENbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL @OpMHpOBaHI/IH THUIIOTE3BI 11O MPOBCPKC MPABHUIILHOCTU BBICKA3bIBACMBIX Cy)K,Z[GHHﬁ;

BJIaACTb HABBIKAMU CAMOCTOATCIIbHOTO IIJIAHUPOBAHUA W MNPOBCACHUA YUYCHHUYCCKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOIaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIUpoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICOBAHMSI, COCTABIATh OOOCHOBAHHBIA OTYET O MPOACIAHHON
pabore;

npuoOpeTaTh OIBIT YYEHWUYECKON MCCIIEIOBATEILCKOW UM TPOEKTHOW JIESITEIIbHOCTH,
MPOSBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHuUs
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMIHBIX MCTOAOB ITO3HAHUA.

3) paborta ¢ nnpopmManmeii:

OpUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAX HHpOpManuu (Hay4HO-TIOMYJISpHas
JauTepaTypa XHMHYECKOrO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO pPA3JIMYHBIX BHUJOB M (QOPM TPEACTABICHUS, KPUTUYECKH
OLICHUBATH €€ JOCTOBEPHOCTh U HEIIPOTUBOPEYUBOCTD;

dbopMynupoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHble METOAbl MpH IMOUCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOI /1JIs1 BBITIOHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U
PA3JINYHBIX ITOUCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BHIOMpaTh ONTUMATIBHYIO (hOpMY TpencTaBiieHus HHGOpPMAIUu (CXEMBI,
rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

UCMOJIb30BaTh HAYYHBIA $3bIK B KadeCcTBE CpEACTBA NpU paboTe C XUMHYECKOU
uHpoOpMaLKell: MPUMEHATh MeEXIpeaAMeTHbIe ((U3NYecKue M MaTeMaTHYeCKUE) 3HAKU H
CHUMBOJIBI, (hOpMYIIbI, a00OpeBUATYpPBI, HOMEHKJIATYPY;

HCIIOJIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATISITHOCTH.

OB/1ajeHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH € CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOW TEMbI B XOJI€ JUAJIOTA W/WUIHM JTUCKYCCHH,
BBICKa3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1auu;



BBICTYIIATh C HpE3EHTAIel Pe3ysbTaTOB IO3HABATEIFHON IEATENFHOCTH, MOJTYYCHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TP  BBINOJHEHHUM XUMHUYECKOTO
HKCIIEPUMEHTA, NPAKTUYECKON pabOThl MO HCCICAOBAHUIO CBOWCTB H3YyYaeMbIX BEIECTB,
peanmu3anuy y4eOHOro TMpoeKTa W (HOPMYNIHPOBATH BBIBOJABI IO pe3yiabTaTaM IPOBEIEHHBIX
MCCIIEJOBAaHUN IyTEM COTIIACOBAHUS MO3UINI B X0/1€ 00CYKICHUS 1 0OMEHa MHCHUSAMH.

OBJiaieHNe YHHBEPCAIbHBIMH PeryJsTHUBHbBIMU 1€l CTBUSAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIIATH CBOIO IO3HABATENBHYIO AEATEIbHOCTb,
ormpezensist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeaaraeéMblii aITOPUTM JICHCTBUM NPU BBIMOJHEHUH Y4EOHBIX M HCCIIEOBATENBCKUX 3a/ad,
BBIOMpaTh Haubosee 3(h(HEeKTUBHBINA CIIOCOO MX peIIeHHs ¢ YUETOM IMOIYYE€HUS! HOBBIX 3HAHHH O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYIIECTBIIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH Ha OCHOBE caMOaHalM3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpenMeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckas XUuMHUs» OTPaKaroT:

c()OPMUPOBAHHOCTh TMPEACTABICHUN O XHUMHYECKOW COCTABISIOIIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHUpA, POJIM XMMHUHU B IIO3HAHUM SIBJICHUH NPHUPOIbI, B (HOPMUPOBAHUU
MBILIUICHUSI U KYJIbTYpbl JINYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOOUMOH JUis
pelIeHus] MPAaKTHUYECKUX 3a7a4 W SKOJIOTMYecKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CpeLE;

BIIAJICHUE CHUCTEMOM XUMHYECKMX 3HAaHHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolue
HOHATHUSA (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J104Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
JIEKTPOOTPHULIATEIBHOCTh, XHUMHUYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H
COKpaliéHHasl), MOJIb, MOJSIpHAs Macca, MOJIAPHBIA 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKUMOHANBHAS TPYNNa, pajuKajl, H30MEpHs, W30Mephbl, TOMOJOTHYECKUH psill, TOMOJOIH,
YIJIEBOLOPOABI, KMCIOPOA U a30TCOAEPKALINE COCIUHEHUSI, MOHOMED, NOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPHs CTPOEHHS OPraHMYECKUX
BeumiectB A. M. DbytiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWH; MHUPOBO33PEHUYECKUE 3HAHMs, JIEXKAILUE B OCHOBE IIOHUMAaHUs
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMYECKUE CBEAECHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCIOIb30BAHNY BaKHEHIINX OPraHUYECKUX BELIECTB B OBITY
U IIPAKTUYECKOM JEATEIbHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIC MMPU3HAKH MMOHITUH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MIOHATHUS IIPU OIIMCAHUM COCTaBa, CTPOCHUS U
MPEBPAILICHU OPraHUYECKUX COCTMHEHU;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XUMHYECKYIO CHUMBOJHMKY IJIsI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMH) (JOpMYIT OPraHNYECKUX BEIECTB
U YPaBHECHUI XUMHUYECKUX PEAKLIHW, U3TOTABIMBATH MOJEIN MOJEKYJ OPraHUYECKHX BEILECTB
JUISL AJUTFOCTPAllMU UX XUMHUYECKOTO U MMPOCTPAHCTBEHHOI'O CTPOCHMS,

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAICKHOCTh U3YYEHHBIX OPraHMYECKUX
BEIIECTB 110 HX COCTaBY M CTPOEHHUIO K ONpeAeiIEHHOMY KiacCy/Tpynme COoeIuHEHHH
(YriaeBoAopodbl, KHUCIOPOJ UM a30TCOAEpXALIUE  COEIUHEHMs, BBICOKOMOJIEKYJIIPHBIE



COCIMHCHMS), NTaBaTh MM Ha3BaHWs 1Mo cuctematudeckoir HomeHkiatype (IUPAC), a Takxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIUIICH,
alleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QEeHON, (OopMaibACTHA, aleTaabIeThui, MypaBbUHAs
KHCJIOTa, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KHUCIIOTa, CTEApUHOBAsl KHUCIIOTa, TII0K03a, (pPYyKTO3a,
Kpaxmall, [IeJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHSI OMPEACNATh BHUJIbl XHUMHUYECKON CBS3M B OPraHUYECKUX
COeMHEHUSX (OIMHAPHBIE U KPATHEIC);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH IMOJOKEHUS TEOPUU CTPOEHUS OPraHUYEeCKUX
BemectB A. M. bytiepoBa aiis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHHSI MACChI BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIUYECKUE U
XUMHYECKHE CBOWCTBA TUIMMMYHBIX MPEICTaBUTENEH PAa3TUUYHbBIX KJIAaCCOB OPraHUYECKUX BEIIECTB
(MeTan, 2TaH, STHWJCH, TPOMWICH, areTwieH, Oyramuen-1,3, merwinOyraauen-1,3, OeHzou,
METaHOJ, dTaHOJ, dTHJICHTJIUKOIb, TJIMIEPHH, (EHON, alleTalbIeTHI, MypaBbUHAs U yKCyCHas
KHCTIOTHI, TJIOKO3a, Kpaxmall, I[eJUT0NI03a, AMHHOYKCYCHAas KHUCIIOTa), WJUTFOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIYy HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX pPEaKIHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTIEBOIOPOIHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MepepabOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJIYKTOB MepepabOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHHSA [0 XMMHYECKUM YpaBHEHUSAM
(Macchl, 00bE€Ma, KOJMMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMU IO HU3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, HCIONb3YEMbIX B XHMUU MpPU M3YyYEHUH BEIIECTB M XUMHUYECKUX SIBICHUMN
(HaOnrofieHne, W3MEpPEHUE, OSKCICPUMEHT, MOJCIUPOBAHKUE), WCIOIb30BaTh CUCTEMHBIE
XUMHUYECKHUE 3HAHHUS JIJISl IPUHATHUS PEIICHUH B KOHKPETHBIX )KH3HEHHBIX CUTYAIIHSIX, CBSI3aHHBIX
C BEIIECTBaMHU U X MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAAThH MPaBUJIA MOJL30BAHUS XUMHUYECKON TOCYAOU U
7a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHJIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIIOJHATh XUMHUYECKUHA HKCIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIEHA U U3yUYEHHE €ro
CBOMCTB, KAueCTBEHHBIC pEAKIIMM OpPraHMYEeCKHX BEIIECTB, JCHATypalus OEIKOB TpHu
HArpeBaHUU, I[BETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABHIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpallleHUuu ¢ BEIIeCTBaMU U JIaOOpaTOPHBIM O00OpYIOBAaHUEM, MPEJICTABIATh PE3YIbTATh
XUMHYECKOT0 SKCIepuMeHTa B (opMe 3alucu YpaBHEHHMH COOTBETCTBYIOLIMX pEakUuil Hu
(dbopMyITUpPOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYHO HH(OpMaImIo,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MaccoBOM nHbopmaruu, HTEpHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMATh TMpaBUiia JKOJOTHYECKH IEIeCO00pa3HOTo
MOBEICHUS B OBITY M TPYAOBOH NEATEIHHOCTH B IENSIX COXPAHEHHsI CBOErO 3/I0POBbS U
OKpYKarolllel MPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI
onpeAeNnéHHBIX OpraHMYeCKUX BEIECTB, MOHMMas cMbica mokaszatens [IJIK, moscusaTe Ha
npuMepax crocoObl YMEHBIICHUS U MPEJOTBPAICHUS] UX BPEIHOrO BO3JIEHCTBUS HAa OpraHU3M
YeII0BEeKa;



JUISE OOYYaOIIUXCS ¢ OTPaHWYCHHBIMH BO3MOXKHOCTSMHU 37I0POBBSI: YMEHHUE MPUMCHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIESCTB M XUMUYIECKUX SBIICHUM;

JUISE  CIICTIBIX ¥ CA0OBUASIIMX OOydYaloImUXCs: yYMEHHE WCIOIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns s 3anucu XumMudeckux Gopmyi.

11 KUIACC

[IpenMeTHble pe3ynbTaThl OCBOeHHS Kypca «OOmas W HeEopraHuyeckas XUMUS»
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEIACTABICHUN: O XHUMHYECKON COCTAaBJISIONICH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XMMHUU B TO3HAHWUHU SIBICHHUNW TPUPOILI, B (POPMUPOBAHUU
MBILUIEHUSI U KYJIBTYpPhl JHYHOCTH, €€ (YHKIMOHAIBLHOM TI'pPaMOTHOCTH, HEOOXOIUMOW s
pelIeHHs MPaKTUYEeCKHX 3aJad U DSKOJOTMYECKH OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM CpeEnE;

BJIQ/ICHUE CUCTEMOW XUMHYECKMX 3HaHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroliye
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JeKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBII O0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTENEHb
OKHUCIJIEHHS, XUMHMYECKas CBs3b (KOBaJCHTHAas, WOHHAs, METaJNINYeCcKasi, BOJOPOAHAsA),
KpUCTAJIZIMYECKAsl ~ PEIIETKA, TUIBI XMMMYECKHMX  peaklud, pacTBOp, DIJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKOH  peakIuH, XUMHYECKOEe pPaBHOBECHE); TEOpHUM U  3aKOHbl  (Teopus
JIEKTPOJIUTUYECKON Jauccouuanuy, nepuogudeckuid 3akoH JI. M. Menneneesa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMsI M IPEBPALICHMS DHEPIMM NPU XUMHUYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHMUS,
JeXallue B OCHOBE ITIOHMMAaHWs IPUYMHHOCTH U CHCTEMHOCTH XHMMHYECKUX SBJICHHH,
(aKTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBe, MOJYYEHUH M 0€30MacCHOM HCIOJIb30BAaHUU
BOKHEHIINX HEOPTaHUYECKHUX BEIIECTB B OBITY U MPAKTUUECKOU JeSITETbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aMMOCBA3b, HUCIIOJIB30BATh COOTBETCTBYIOIIME MOHATUSA MPU OMHMCAHUM HEOPraHUYECKHX
BEILECTB U UX IIPEBPALLECHUI;

c(OPMHPOBAHHOCTh YMEHHMI HCIIOJIb30BaTh XUMHYECKYIO CHUMBOJHKY JJIsl COCTaBJICHUS
dbopMyn BelIECTB W ypaBHEHUH XHUMHUYECKUX pPEaKIUid, CHCTEMaTHYECKYyl0 HOMEHKIATYpy
(IUPAC) u TpuBHMaabHBIC Ha3BaHHS OTMACIBHBIX HEOPTaHHYECKUX BellecTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas W3BECTb, HETall€Has W3BECTb, NIUTHEBAs COJA, NMHUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAENsATh BaJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKIX
3JIEMEHTOB B COEIMHEHUSX Pa3IMYHOrO COCTaBa, BUJl XMMHUECKOH CBSI3M (KOBaJCHTHAsI, HOHHAs,
METAJIJIMYECKasl, BOJOPOAHAs) B COCAUHEHMSAX, TUI KPUCTAUNIMYECKOW PEMIETKHM KOHKPETHOIO
BellecTBa (aTOMHAas, MOJEKYJspHas, MOHHAs, METAJUIMYECKas), XapakTep Cpeldpl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECUHEHNN;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHUYECKUX BEIIECTB
IO UX COCTaBY K ONpeAeNEHHOMY KJIACCY/TpYIIe COSUHEHNH (TIPOCThIEe BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KHCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMM pacCKpbIBaTh CMBICI mepuogudeckoro 3akoHa J[. M.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMAaTU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
IPOTHOCTUYECKYIO (DYHKIIUY;



C(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaThb AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cucTeMbl XMMHUECKUX 3i1eMeHTOoB /], U.
MeHneneeBa, HCHONB3Yys TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHTANIN», «IHEPrETUYCCKUE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHUYECKHUX D3JIEMEHTOB M HX
COEIMHEHUH MO TepruojaM u rpynnam [lepuoanueckoil cUCTEMbl XUMUYECKUX deMeHToB JI. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHCHIBATH) OOLIME XUMHYECKUE
CBOMCTBAa HEOPraHMYECKUX BELIECTB pa3IMYHBIX KJIACCOB, MOJTBEPXkIaTh CYIIECTBOBAHUE
TFEHETUYECKOM CBSI3M MEXJy HEOPraHWYeCKMMHU BELIECTBAMH C IIOMOIIBIO YpaBHEHHMH
COOTBETCTBYIOIUX XUMUYECKUX PEAKLU;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATh XMMHUYECKHE PEAKLUUU IO Pa3IMIHBIM
npu3HakaM (YHCIIy W COCTaBY pEarupyrolux BEHIECTB, TEMIoBOoMY J(DQeKTy peakuuw,
U3MEHEHMIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH pEaKI1K, yJaCTHUIO KaTalnu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABIISATh YPaBHEHUS PEAKIMHA Pa3IHMUHBIX TUIIOB, ITOJIHBIC
U COKpaIEHHBIC YPaBHEHUS PEaKIMi MOHHOTO OOMEHA, YUMTHIBAsl YCIOBUS, MPH KOTOPBIX ITH
peaxku UAyT 10 KOHIa;

C(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH PEAKLUH, MOJATBEPXKAAIOUINE KadeCTBEHHBIN
COCTaB pa3INYHBIX HEOPraHWYECKUX BEUIECTB, pAacCHO3HABaThb ONBITHBIM IIyTEM HOHBI,
IPUCYTCTBYIOIME B BOJHBIX PACTBOpPaX HEOPIaHUUYECKUX BEILIECTB;

C(OPMHPOBAHHOCTh YMEHUI pacKpbIBaTh CYLUIHOCTb OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX
pEeaKIii MOCPEeICTBOM COCTaBJICHUS JIEKTPOHHOT0 OajlaHCca 3THX PeaKLuii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH PEaKIH OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

Cc(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XMMHUYECKHE IPOLECCHI, JIEeXKAllue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYeHHUs CEPHOM KHCIOTHI, aMMHaKa, a TakKe COPMHPOBAHHOCTD
npeacTaBieHuid 00 OOIMIMX HAYYHBIX MPUHIMIAX M SKOJIOTHYECKUX MPOoOIeMax XUMHYECKOTO
IIPOM3BOJICTBA;

C(OPMHPOBAHHOCTh yMEHUI MPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM IOHSTHUSA
«MaccoBasi JI0Jsl BEIIECTBA B PAcTBOpE», OOBEMHBIX OTHOLICHWH Ta30B IMPH XUMHUYECKUX
peaKIHsIX, Macchl BEUIeCTBAa MM 00BEMA Tra30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIJIOBOro 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MACChI BEIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPTHH;

c(OPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHUiia MOJIb30BAHUS XUMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHJIAa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHUH C
UHCTPYKLUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

C(OPMHUPOBAHHOCTh YMEHHUM IUIAHUPOBAaTh U BBIIOJIHATh XMMUYECKMHA HKCIEPUMEHT
(pa3nokeHue TepoKCcHIa BOJOPOAAa B MPHCYTCTBUM KaTallM3aTopa, OINpEAEICHUE Cpeiabl
PacTBOPOB BEILIECTB C MOMOUIbI0 YHUBEPCATLHOTO MHIMKATOPA, BIMSIHUE PA3IMYHBIX (DaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLUH, PeaKIMd HOHHOr0 OOMEHa, KayeCTBEHHbIE pPEaKklUu Ha
cynbdar-, kapOOHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTAIbHBIX
3agad no temaM «Mertamib» U «Hemertamisl») B COOTBETCTBUM C IIpaBWIAMU TEXHUKH
0€30IaCHOCTH MPH OOpAIIEHUH C BEIIECTBAMU U JIaOOPaTOPHBIM 000pyIOBaHUEM, IPEACTABIATh
pe3yabTaThl XMMHUYECKOTO JKCIEpUMEHTa B (OpMe 3alucu ypaBHEHHH COOTBETCTBYIOILUX
peakiuii 1 GopMyIHpOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB,;



c(OpMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHaJIM3UPOBATh XHMMHUYECKYI0 HH(OpMaluio,
MOJIy4YaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOM KOMMYyHUKaiuu, HHTepHer u
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMATh TMpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOTo
MOBe/eHNA B OBITY M TPYAOBOHM [EATEIbHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbA U
OKpYKarolllel NMPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JEHCTBHUS HA YKUBBIE OPraHU3MBbI
onpeAeNEéHHBIX BEIIECTB, TOHUMAasl cMbICT mokaszarens [1JIK, moscHITh Ha mpuMepax CIocoObI
YMEHBLIEHUS U MPEAOTBPALIEHUS X BPEAHOIO BO3ACHCTBUS Ha OPraHN3M YEJIOBEKA;

JUIsi 0OyYarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIECTB M XUMUYECKUX SIBIICHUM;

JUISL  CIICTIBIX ¥ CA0OBUASIIMX OOydYaIoIUXCs: YMEHHE WCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins s 3anucu XumMudeckux Gopmyi.
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