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OdenepanpHas pabouasi mporpamMma Mo y4eOHOMY mpeaMery «Xumus» (0a30BbId
ypoBeHb) (mpeaMmerHass oOnactb «ECTECTBEHHO-HAy4yHbBIE TPEAMEThI»)  (lanee
COOTBETCTBEHHO — MpPOrpamMMa Mo XUMHH, XUMHUSI) BKIIOUAET MOSICHUTEIIbHYIO 3aIUCKY,
coJiep:KaHre OOydeHUsl, TUIaHUPYEMbIE Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI MO XHUMHUH,
IJIAHUPYEMBIE PE3yJIbTaThl, TEMAaTUYECKOE IJIAHUPOBAHUE.

[TosicHuTenbHass 3amucKa OTpa)xkaeT oOIMe LEeId W 3aaud W3YyYCHHS XHMUH,
XapaKTePUCTUKY MCUXOJOTHUECKUX TMPEANOChUIOK K €€ M3YYEHHIO 00ydYaroluMucs,
MECTO B CTPYKType ydeOHOTO IUIaHa, a TaKXKe TOIXOIbI K OTOOpY COAepKaHus,
K ONpPENCIICHUIO IUIAHUPYEMBIX pPE3YJIbTaTOB U K CTPYKType TEMAaTHYECKOIO
MJIaHUPOBAHUSL.

Conepxanve oOy4YeHUsS pacKpbIBaeT COJEpXKATENbHbIC JIMHUU, KOTOPBIC
npeyiaratoTes s 00513aTeIbHOTO M3YYEHHUsI B KaXKJIOM KJIacCe€ Ha YPOBHE CPEIHErO
o011iero oOpazoBaHusl.

[InaHupyemMble pe3yiabTaTbl OCBOCHHUS MPOTPaMMbl 1O XHUMHUU BKIIOYAIOT
JIMYHOCTHBIE, METANpEeJAMETHBIE PEe3yJbTaThl 32 BECh MEPHOJ OOy4YEeHHUsS Ha YpPOBHE
cpeaHero oomero oOpa3oBaHUs, a TAKXKE MPEAMETHBIE JOCTHXKEHHUS 00Yy4Yaromierocs
3a KaXblil ToJ] 00y4YeHUs.

INOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1Mo XMMHHM Ha ypOBHE CpeJHEro oodiiero oOpa3oBaHUs pa3paboTaHa
Ha ocHoBe ®DenepampHoro 3akoHa or 29.12.2012 No 273-®3 «OO6 oOpazoBaHuu
B Poccuiickoit ®enepanun», TpeOOBaHWII K pe3ysbTaTaM OCBOCHHS (enepanbHOU
oOpa3oBaTenbHON TporpaMmbl  cpenHero oomiero ooOpazoanust (POII  COO),
npeacTaBleHHbIX B DenepaqbHOM TOCYJIapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
COO, c¢ yuérom KoHuenmuu mpenonaBaHusi Y4eOHOro mpeaMera «XUMHUSH)
B oOpasoBarenbHbIX opranu3anusax Poccuiickoii denepanun, peamn3yronmX OCHOBHbIC
oOpa3oBaTeNbHbIE MPOTPAMMBI, M OCHOBHBIX TMOJOXKEeHUNU «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoii @enepauun Ha nepuon Ao 2025 roma» (Pacnopsixenue
[TpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIX0JI0B K pa3pabOTKe MpOTpaMMBbI MO XUMHH, K OMPEACIICHUI0 00mIei
CTpaTteruu OOy4YEeHUs, BOCITUTAHUS W Pa3BUTH OOYYAIOIIMXCS CPEICTBAMU YYEOHOTO
npeamera «Xumus» ans 10-11  kmaccoB Ha  0a30BOM  YPOBHE  COCTaBWIIM
koHnentyanbaple monoxeHuss PIOC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
CONlepKaHMs, PE3yJNbTaToB OOydYeHHs] W TPEOOBaHWM K YPOBHIO TOJATOTOBKH
BBITYCKHHUKOB.

B cooTBeTCTBUMM C JaHHBIMH TOJIOKEHUSMH TIporpamMma 1mo Xumuu (0a30BBIi
YPOBEHB) Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

yCTaHaBIMBaeT oO0s3aTeNbHOEC (MHBApUAHTHOE) TPEIAMETHOE COJIep KaHue,
OTIpeJIeISIET KOJIMYECTBEHHBIE M KAYECTBEHHBIE €r0 XapaKTePUCTUKHU Ha KaKJIOM dTare
U3Y4YCHUS MpeaMeETa, MPEeayCMaTpUBAET MPUHIIUIBI CTPYKTYPUPOBAHUS COACPKaHUS U
pacrpeiesieHus ero o KiaccaM, OCHOBHBIM pa3jiejlaM U TeMaM Kypca;
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na€T MPUMEpPHOE pacIpeaeseHHe yueOHBIX 4YacoB IO TEMAaTHYECKHM paszeliam,
PEKOMEHJYyEeT NPHUMEPHYIO IOCIEA0BATEIbHOCTh HW3YYEHUS OTACIIBHBIX TEM Kypca
C y4€TOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOTHKU y4eOHOTO MpoIiecca,
BO3pACTHBIX ocoOeHHOCTel oOydarommxcs 10—11 kmaccos;

TaET METOAMYECKYI0 WHTEPHPETALMIO LEJNed HM3y4yeHUs NpeIMeTa Ha YpOBHE
COBPEMCHHBIX  IPHUOPUTETOB B CHCTEME CpemHero oOmero  oOpa3oBaHUS,
COJIEpKATEeIIbHOM XApaKTEPUCTUKHU IUIAHUPYEMBIX pPE3YJbTaTOB OCBOCHHUS OCHOBHOM
oOpa3oBaTeNbHON TpOorpaMMbl  CpeIHero obmero oOpa3oBaHusi (JIMYHOCTHBIX,
METamnpeMETHBIX, TMPEIMETHBIX), OCHOBHBIX BHJOB  y4eOHO-IIO3HABATEIHHON
JEATEIbHOCTH OOy4Yarolmlerocs MO OCBOCHHIO cojepkaHud mnpenmera. Ilo Bcem
HA3BaHHBIM TO3HMIMAM B MpOTrpaMMe IO XHUMHUU COOJIOZCHA MPEEeMCTBEHHOCTh C
benepanpHOl paboyeil mporpaMMoi OCHOBHOTO OOIIEro 00pa3oBaHus MO XUMUU  (AJ1s
8-9 kaccoB 00pa30BaTEIBHBIX OPraHU3AINN, 0a30BbIN YPOBEHB).

XuMHuueckoe o0pa3oBaHME, MOJYy4aeMOE BBITYCKHUKAMH 00I€00pa3oBaTENbHON
OpraHM3aliy, SBJSIETCS HEOTHEMJIEMOM YacThl0 MX 00pa3oBaHHOCTU. OHO CIYXHUT
3aBEpUIAIONIMM JTAallOM pealu3alil Ha COOTBETCTBYIOLIEM €My Oa30BOM YpOBHE
KITFOUEBBIX LICHHOCTEN, TPUCYLIUX LIETOCTHON CUCTEME XUMUYECKOr0 00pa3oBaHusl. ITu
LEHHOCTU KacaroTCs MO3HAHUS 3aKOHOB NPUPOJbI, (HOPMUPOBAHMSI MHUPOBO33PEHUS U
oOlEel KylbTyphl YEJIOBEKAa, a TaKKe HKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS
K CBOEMY 3J0pPOBbI0 U NpUPOJHOW cpene. Peanmusyercs xumuueckoe oOpa3zoBaHHUE
oOyyaroluxcss Ha YpOBHE CpeIHEro o0Iero o0pa3oBaHMs CPEACTBAMH yueOHOIro
npeaMeTa «XUMHs», COAEPKaHUE U TIOCTPOEHUE KOTOPOTO ONpENeNieHbl B MPOrpaMMe
[0 XUMHUHU C Y4E€TOM crienu(UKU HAyKU XUMHUH, €€ 3HaYeHUs B MO3HAHUU MPHUPOJbI U
B MaTepuajJbHOM >KM3HM OOIlecTBa, a Takxke ¢ Yy4€ToM OO0mmMX weined u
MPUHIIUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEro OOLIEro
oOpazoBanusi B Poccuiickoii ®enepanmu. Tak, Hampumep, npu (QopMHUPOBAHUU
cCoJlepKaHUsl TpeaMeTa «XHUMHsD YUYTEHbl CIEAYIOIIME IMOJOXKEHUS O crneuuduxke u
3HAUYCHUU HAYKU XUMUHU.

XuUMHUSL Kak DJJIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAayK HUIpaeT ocoOyio poJib B
COBPEMEHHOW IMBUIIM3ALMK, B CO3JAAHUM HOBOM 0a3bl MaTepualbHOW KynbTypbl. OHa
BHOCHT CBOI1 BKJIaJl B (pOpMHUpPOBAHUE PAIIOHATBHOIO HAYYHOT'O MBIIIJICHHS], B CO3/IaHUE
LEJIOCTHOTO TMPEACTABICHUSI 00 OKpY’)KalollleM MHpE Kak O €IMHCTBE MNPUPOAbI U
YeJioBeKa, KoTopoe (opMHUpYyeTcs B XMMHHM Ha OCHOBE MOHMMAHUS BEIECTBEHHOTO
COCTaBa OKPY’KAIOIIET0 MUPa, OCO3ZHAHMS B3aUMOCBSI3H MEXI1Yy CTPOCHHEM BEILECTB, UX
CBOMCTBaMHU U BO3MOXHBIMH 001aCTsIMU IPUMEHEHHUS.

TecHO B3auMOAEHUCTBYS € APYTMMH €CTECTBEHHBIMU HayKaMH, XHMHs cCTaja
HEOTHEMJIEMOM YacTbl0O MHUPOBOM KYyJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEUIHOTO
TpyJa M OKU3HU Kaxzaoro wieHa oOuniectBa. CoBpeMEeHHass XUMHUS Kak Hayka
co3uaTeNbHasl, KaK HayKa BHICOKMX TEXHOJIOTU HaMpaBlieHa Ha PEIIeHUE TI00ATbHBIX
po0JieM YCTOMYHUBOTO Pa3BUTHSI YETIOBEUECTBA — CHIPbEBOM, SHEPTE€TUUECKOM, MUIIIEBOM,
HKOJIOTUYECKOM 0€30MaCHOCTH M OXPaHbI 3I0POBBSI.
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B cooTBeTcTBUY ¢ 00IIMMHU LENSIMH U IPUHLIUIIAMU CPETHETO 00111ero 00pa3oBaHus
cogepkanue mnpenmera «Xumus» (10-11 kmaccesl, 06a30Bbli YpOBEHb HW3YYEHUs)
OPUEHTUPOBAHO MPEUMYUIECTBEHHO Ha OOIIEKYJbTYPHYIO MOJATOTOBKY OOYYarOIINXCH,
HEOOXOJUMYI0O UM JJis BBIPaOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEITHOTO
BKJIFOUEHUS! B JKM3Hb COLIMyMa, MPOJOJDKEHUS 00pa30BaHUS B Pa3IMYHBIX OO0JIACTIX,
HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEM.

CocTaBISAIOIKUMH ITpeAMETa « XUMUS» ABIISIIOTCSA 0a30BbIe Kypchl — «Oprannyeckast
XUMHsD» M «OO0111asi 1 HeopraHu4eckasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUS
KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAayKW: CHCTEMa 3HAHMN IO HEOPraHMYECKOM
XUMUM (C BKIIOYEHHEM 3HAHWM W3 OOlIed XMMHH) M OPraHUYeCKOW XHMHH.
®opmMHpOBaHUE JAHHOW CUCTEMBl 3HAHUN NpPU HM3YyYEHUHU MpeAMeTa o0ecreurBaeT
BO3MOKHOCTh PaCCMOTPEHMS BCEIrO MHOT000pa3usl BEIIECTB HA OCHOBE OOIINX MOHATHH,
3aKOHOB U TEOPHUI XUMUHU.

Crpykrypa coaepxkanust KypcoB — «Opranuueckas xumus» u «OOwmas wu
HeOopraHuyeckas XuMus» c(hopMHpOBaHa B IpOrpaMMe 10 XMMUU Ha OCHOBE CUCTEMHOTO
NoJIXoJa K M3yYeHUI0 Y4eOHOro Marepuaga U OOYCIOBJI€Ha HCTOPHUYECKU
00OCHOBaHHBIM Pa3BUTUEM 3HAHMIM HAa OMpPENEIEHHBIX TEOPETUYECKHX YpOBHAX. Tak,
B Kypc€ OpPraHMYECKOM XMMMH BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOMN
TEOPHUH CTPOCHUSI OPraHUYECKUX COCUHEHUH, a TAKXKE Ha YPOBHE CTEPEOXUMHUUECKUX U
AIIEKTPOHHBIX MPEACTABICHUI O CTPOCHHUH BellecTB. CBeieHHs] 00 U3y4aeMbIX B Kypce
BELIECTBaX JAIOTCS B PA3BUTUU — OT YIJIEBOJOPOJOB O CIIOXKHBIX OMOJIOTHMYECKU
aKTUBHBIX COCIWHEHMM. B Kypce OpraHn4ecKkol XHWMHMHM MOJYy4aloT pa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO OOINEro 00pa3oBaHUsS IEPBOHAYAJIbHbBIC
IPEJCTaBICHUS O XUMHYECKOM CBS3M, KIAaCCHU(PHUKAIMOHHBIX NpPHU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

[lon HOBBIM yrioM 3peHHss B npeaMmere «Xumus» 0a30BOro  ypOBHS
paccMaTpuBaeTCsl M3y4YEHHBII Ha YpPOBHE OCHOBHOrOo 0OIero oOpa3oBaHMs
TEOPETUUYECKUI MaTepuasl U (PAaKTOJIOTUYECKHUE CBEACHUS O BELIECTBAX U XMMUYECKON
peaxiuu. Tak, B YaCTHOCTH, B Kypce «O0111ast 1 HeopraHuieckasi XuMus» 00ydaromnmmcst
MIPENOCTABIACTCS BO3MOXKHOCTh OCO3HaTh 3HAYCHHE [MEPUOAUYECKOTO 3aKOHA C
OOIIETEOPETUYECKUX U METOAOJOTHYECKUX IMO3ULHUN, TTy0)Ke MOHATH HUCTOPHUYECKOE
u3MeHeHre (QYHKIHUA JTOro 3akoHa — OT 00O00mIarIel A0 OOBSCHAIIIEH U
MIPOTHO3ZUPYIOLIEH.

Ennnas cucremMa 3HaHUKW O BAXKHEMIIMX BEIIECTBAX, WX COCTABE, CTPOCHUM,
CBOMCTBaX MU NPUMEHEHUH, a TaKK€ O XHMMHUYECKHUX peakUusX, MX CYUHOCTH U
3aKOHOMEPHOCTSX MpOTEeKaHus nonosHsercs B Kypcax 10 m 11 kimaccoB snemeHTamu
COJIEp KaHMsl, IMEIOUIUMU KYJIbTYPOJOTHYECKUI M MPUKIATHON XapakTep. OTH 3HAHUS
CIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U XUMHUH C APYTUMH HAyKaMH, PaCKpPBIBAIOT €&
pOJIb B MO3HABAaTEIbHOM M MPAKTUUYECKOW NEATEIbHOCTH YEIOBEKa, CIHOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHUS K MPOLIECCY TBOPYECTBA B O0JACTH TEOPUM M MPAKTUUECKUX
IPUIIO)KEHUN XMMHH, TOMOTalOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOLLECTBEHHO
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U JIMTYHOCTHO 3HAYUMBIX MPOOJIeMax, CBI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICITHBATh
uH(OPMAIUIO U PUMEHSTH €€ JIJIsl TIOTIOTHEHUS 3HAHUM, pEelIeHUs] UHTEIJIEKTYalbHBIX
U SKCIIEPUMEHTABHBIX HCCIEOBATEIbCKUX 3a1ad. B menom copepxanue yueOHOTO
npeaMera «XUMUsS» JAHHOTO YPOBHS M3YYEHHS OpPHUEHTHPOBAHO Ha (POPMHUpPOBAHUE
y 00y4Yaroluxcsi MUPOBO33PEHUECKOW OCHOBBI ISl MOHMMaHUS (HUIOCOPCKUX HUIEH,
TaKMX KaK: MaTepuajJbHOE E€IWHCTBO HEOPraHMYECKOr0 W OpPraHUYEeCKOro MHMpa,
OOyCJIOBJIEGHHOCTh CBOMCTB BEILIECTB HMX COCTAaBOM M CTPOEHHEM, I[103HABAEMOCTb
MPUPOJIHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA U PEIICHUS POTUBOPEUUN MEXKIAY HOBBIMU
dakTaMu M TEOPETUUYECKHUMH MPEANOCHIIKAMHU, OCO3HAHHE POJM XUMHUU B PEIICHUU
HKOJIOTHYECKUX MpoOJieM, a Takke MpoOjeM COEpeKEeHUs dHEPreTHUECKUX PECYpPCOB,
CBIPbS, CO3JaHUSI HOBBIX TEXHOJOTUIA U MaTEpPUAIOB.

B mutane pemenus 3aa4 BOCHHUTAHUS, Pa3BUTHSA M COLMAIIM3AIMN 00YyYarOIIUXCS
MPUHATHIE TPOrPAMMON MO XMMUU MOAXOAbI K OTPEJEICHHUIO COAEPKAHUS U IOCTPOCHUS
npeaMeTa MpeaycMaTpuBalOT (OPMHUPOBAHUE YHHUBEPCAIBHBIX YUYEOHBIX JEUCTBHIA,
UMEIONINX 0a30BO€ 3HAUEHUE JJIS Pa3IMUHBIX BUIOB JEATEIBHOCTH: pELICHHs MpoOeMm,
MOKMCKa, aHalin3a U 00paboTku uHGOpPMAIIU, HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OIbITa
IIPAaKTUYECKOM M HCCIIEA0BATEIBCKOW JEATENBHOCTH, 3aHMMAIOIIEH BAa)KHOE MECTO
B MMO3HAHUU XUMUH.

B npakTtuke npenogaBaHusi XMMUHM KaK Ha YPOBHE OCHOBHOT'O OOLIEro 00Opa3oBaHus
TaKk U Ha YPOBHE CpPEAHEro od1iero oOpa3zoBaHus, PU ONpPENEICHUH COAEPKATEIbHON
XapaKTEPUCTUKU [eJIed M3y4YEeHHs TMpeAMETa HallpaBJIE€HUEM IMEPBOCTEIIEHHON
3HAYMMOCTHU TPAJAUIMOHHO MPU3HAETCS (HOPMUPOBAHUE OCHOB XMMHUYECKON HAYKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON IEITEIbHOCTH YEJIOBEKa M KaK
OJTHOTO W3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIMYECKOW TOYKH 3PEHHS TAKOM
NOJIXOJ1 K OIPEAEIICHUIO 1IEJIEW N3yUEHUs TPEAMETA SIBISETCS BIIOJIHE OIPaBIAHHBIM.

CornacHo AaHHOU TOYKE 3pEHHUSI TTIABHBIMU LEISIMU U3YUYECHUS MTpeaMeTa « XUMUS»
Ha 6a30BoM ypoBHe (10-11 kJ1.) aBistroTcs:

dbopMuUpOBaHHUE CHCTEMbl XHMHUUYECKUX 3HAHUM KaK Ba)KHCHINECH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHUPa, B OCHOBE KOTOPOH JIeXKaT KIIIOUEBbIE MOHSTHS,
byHIaMEHTAIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHU MHUPOBO33PEHUECKOIO XapakTepa,
O3HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS;

dbopMHupoBaHWEe W pPa3BUTHE TMPEJCTABICHUNH O HAYYHBIX METOJAaX ITO3HAHUS
BEIIECTB W XHUMHMUYECKHUX pPEaKIui, HEOOXOIUMBIX IS TPUOOPETCHUS YMEHHM
OPUEHTUPOBATHCS B MUPE BEILIECTB U XUMHUECKUX SABICHUHN, UMEIOLIUX MECTO B PUPOJIE,
B IPAKTUYECKOU U NIOBCEIHEBHOW KU3HU;

pa3BUTHE YMEHHUA U CIOCOOOB JESTENBHOCTH, CBS3aHHBIX C HAONIOJCHHEM H
OOBSCHEHUEM XUMHUYECKOTO OJKCIIEPUMEHTa, COOJIOJIEHUEM TpaBui 0O€30MMacHOro
oOpallleHusl ¢ BEIIECTBAMHU.

Hapsany ¢ >TuM conepxarenbHas XapakTepUCTUKA LEJNe W 3aJay HU3y4YeHUs
npeaMera B MpPOrpaMMe MO XUMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH



denepanbhas padouas nporpamma | Xumusi. 10-11 kiaccel (6a30BbIii YPOBEHB)

C HOBBIMU MPHOPUTETAaMU B CHCTEME CpeaHero obmero obOpaszoBanus. Ceronns
B MPEINOJABAHUN XUMUU B OOJbLIEH CTENEHU OTAAETCA MPEANOUYTECHHE MPaKTUUYECKON
KOMIIOHEHTE COJIep:KaHusl OOy4YEeHHs, OPUEHTUPOBAHHON HA MOATOTOBKY BBIITYCKHHKA
OI0IIe00pa30BaTEIbHON  OpraHU3alliy, BIAJACIOIMIET0 He HAaO0OpoM 3HaHUM, a
(YHKIIMOHAJIBHOW TI'PaMOTHOCTBIO, TO €CTh CHOCOO0aMH W YMEHHUSMU aKTHBHOIO
MOJTyYeHUs 3HAHUI U MPUMEHEHUS! UX B PEANbHOM KU3HU ISl PEHICHHS TPAKTHUIECKUX
3ajau.

B 31Ol cBs3uM mpu u3ydeHUM mnpeaMera «XUMHS» JTOMUHHUPYIOIIEE 3HAYCHHUE
IPUOOPETAIOT TaKUE LIENU U 331a4H, KakK:

ajanrtanus OOyJaromMXCS K YCIOBUSIM JTUHAMHYHO DPAa3BUBAIOILIETOCS MHpA,
dbopMUpOBaHNE WHTEIIEKTYaTIbHO Pa3BUTON JHMYHOCTH, TOTOBOM K caM0O0Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO IPaMOTHBIX PELICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

(opMHpoBaHrE y 00YHAIOIIUXCS KIIOUYEBBIX HABBIKOB (KIJIFOUEBBIX KOMIETEHIUH),
UMEIOUINX YHHUBEPCAIBbHOE 3HAUYEHUE JJISl Pa3IMYHBIX BUJOB JEATEIBHOCTH: PEIICHUS
npoOieM, TIOWCKa, aHaimu3a ¢ o0paboTKM uWHGMOpPMAUU, HEOOXOAUMBIX IS
NpUOOpETEHUsT ONbITa ACSATENIBHOCTH, KOTOPas 3aHMMAaeT Ba)KHOE MECTO B IMO3HAHUU
XUMHH, a TaKXKe IS OIECHKH C TO3UIUN HKOJOTHYECKON 0e30MacHOCTH XapakTepa
BJIMSTHUST BEIECTB M XUMHUYECKHX IMPOIIECCOB HA OPraHU3M YEJOBEKa W MPHUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, WHTEIICKTyallbHBIX W TBOPYECKUX
CIIOCOOHOCTEW O0O0YyYaroIUXCsA: CIIOCOOHOCTH CaMOCTOSITEIbHO MPUOOpETaTh HOBBIC
3HaHUS MO0 XWMHUU B COOTBETCTBUU C KU3HEHHBIMHU IMOTPEOHOCTSMH, HCIOJIB30BATh
COBpeMEHHbIC MH(POPMAIIMOHHBIE TEXHOJIOTUH JISI TIOMCKA M aHATTN3a YIeOHOM U HaydHO-
HOMYJISIPHOM HH(POPMALIMY XUMHUECKOTO COJEPKaHUS;

dopMupoBaHHE W pa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATHBHOTO W JIOTUYECKOTO
MBILUICHUSI, HAOIIOAATEeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, TNpPU IUTAHUPOBAHMM W TIPOBEACHUHM XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIHTAHUE Y 00yJaromuxcsl yOeKkIEHHOCTH B TYMaHUCTHUECKON HANIPaBICHHOCTH
XUMUHU, €€ BaXHOM pOJM B pEIICHWU TIJO0ANbHBIX NPOOJIEM palUuOHATBHOTO
IPUPOIOTIONB30BAHUS, TOMOJHEHUSI DJHEPreTUYECKUX PECypcoB U COXpaHEHUS
IPUPOJTHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO  OTHOILIEHUS K
IpUpoJie M CBOEMY 3JI0pPOBBIO, a TaKkKe TMPUOOPETCHUsI OIbITa HCIOJb30BAHUS
MOJyYEHHBIX 3HAHUWA JJIS1 MPUHATHS TPAMOTHBIX PEHICHUM B CUTYallUsiX, CBA3aHHBIX
C XUMUYECKHUMHU SIBICHUSMHU.

[lenm w 3amaum  W3yYeHUs TMpeAMeTa «XUMHS» TMOJYYUIU TMOAPOOHYIO
METOJMYECKYI0 HHTepHpeTanuio B pasnene «l[lnanupyembie pe3yabTaTbl OCBOCHHS
IporpaMMbl TI0O XUMHUW», OJarogapss 4eMy oOecredeHo 4ETKOE MPEICTABICHHUE O TOM,
KaKie 3HaHUS M YMEHHUS HMEIOT NpsIMO€ OTHOIICHHWE K pealu3ali KOHKPETHOM
LEJTH.
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B yuebnoMm mnaHe cpenHero obmero o0pa3oBaHus mpeaMeT «Xumus» 0a30BOTro
YPOBHS BXOJUT B COCTaB MPEAMETHOMN 00macTh « EcTecTBEeHHO-HAYUHBIC TPEAMETHIY.

OO11ee YUCIO YacoB, PEKOMCHIIOBAHHBIX I W3ydeHHs XumMuu — 68 uacos:
B 10 xnacce — 34 yaca (1 gac B Heaenmo), B 11 kinacce — 34 yaca (1 yac B HeZIel0).
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COJIEP) KAHUE OBYYEHUS!

10 KJIACC

Teopernyeckne 0OCHOBbI OPraHNYeCKO XUMUM

IIpenmer opraHM4eckoid XUMHUU: €€ BO3HMKHOBEHME, pa3BUTHE M 3HAUYCHUE
B IIOJYYEHUU HOBBIX BEUIECTB W MarepuajoB. Teopuss CTPOECHHS OpPraHUYECKUX
coenuHeHnid A.M. BytnepoBa, €€ OCHOBHbIE NOJIOKEHHUS. CTpYyKTypHBIE (HDOPMYJIBI
OpPraHUYECKUX BEIECTB. ['omoiorus, nuoMepus. XUMHUUYECKasl CBA3b B OPraHUYECKUX
COEJIMHEHUSX — OJJMHAPHBIEC U KPATHBIE CBA3H.

[IpencraBinenne o kinaccudukaluu oOpraHudyeckux BemiecTB. HomenknaTtypa
OpPraHUYECKUX COEIMHEHUH (CUCTEMaTHuYecKas) U TPUBHAJIbHbIE HA3BaHMs BayKHEHIINX
IIPEICTABUTENIEH KJIIACCOB OPraHUYECKHUX BELIECTB.

JKCIepUMeHTAIbHbIE METO/IbI M3Y4YeHHUs BelleCTB U UX NpeBpaleHuii

O3zHakoMyieHHE ¢ 00pa3laMy OPraHMYECKUX BEIIECTB M MaTepuaiaMi Ha X OCHOBE,
MOJICTTUPOBAHUE MOJEKYJl OPraHMYeCKHMX BEIIEeCTB, HAOMIOJEHUE U OIMHMCaHUE
JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPALEHUIO OPraHUYECKUX BEIIECTB IMPU HArPEBAHUU
(ru1aBieHue, oOyTJIMBaHUE U TOPEHUE).

Yraesonopoasl

AJIKaHBI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKNN Psifl. METaH M 3TaH — NpOCTEUIINE
MPEICTaBUTENN AJIKAHOB: (DU3UUECKUE U XUMUYECKHUE CBOMCTBA (peakuu 3aMEIICHUS U
rOpeHus), HaX0XJIEHHUE B IPUPOJIE, IOJIyUEHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKUU pAd. OTWIEH W NPONUIEH —
npocTeiire NpeCcTaBUTeNn aJIKkeHOB: (PU3MUECKUe U XMMUYECKHEe CBOMCTBA (peakuuu
TUAPUPOBAHUS, TAJIOT€HUPOBAHUSA, TUAPATALMH, OKHUCICHHS M TOJIUMEPHU3ALUN),
NOJIyYEHHUE U IPUMEHEHHE.

Anxanuensl: Oyrtamuen-1,3 wu wmetwnOyraauen-1,3: cTpoeHue, BaKHEHIIMe
XUMUYECKHE CBOMCTBAa (peakuus mnoiaumepusanuu). llomydyeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHS, TOMOJIOTHYECKUN psAl. AUETUIIEH —
OPOCTEHIINN MpeACTaBUTEIh AJTKUHOB: COCTaB, CTPOCHUE, (PU3HUECKUEe U XUMUYECKUE
CBOMCTBa (peakIMu TUIPUPOBAHUSA, TAJOIC€HUPOBAHUSA, THApPATAllMU, TOPEHMUS),
MOJIyYeHHUE U PUMEHEHHE.

Apensl. ben3zoun: coctas, ctpoeHue, (pu3NUECKue 1 XUMHUUECKHE CBOMCTBA (peaKuu
raJIOTCHUPOBAHUS W HUTPOBaHUA), MOJYyYEHUE M TpuMeHeHue. Tonyon: cocmas,
cmpoenue, @Quauyeckue U XUMUYECKUe CEOUCMea (peakyuu 2ano2eHuposanus u
HUMposauus), noayuenue u npumerenue. TOKCHYHOCTb apeHOB. I'eHeTHyeckas CBA3b
ME¥XKy YIIEBOAOPOAAMH, MPUHAIIEKAMMMHU K PA3JTUYHBIM KIJIACCaM.

! Kypcusom B TeKkcTe BblIEJ€Hbl D3IIEMEHTBHI COJAEPKAHHSA y4eOHOrO MaTepuana, KOTOpblE H3yYaroTCs
B O3HAKOMHTEJIFHOM IUIAaHE W HE BKIIOYAIOTCS B COCTaB NPEIMETHBIX pe3ynbraroB ocBoeHmss POII COO
Ha 6a30BOM YpOBHE.
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[IpuponHble UCTOUYHUKU YTIEBOAOPOAOB. [IpupoaHbIil Ta3 U MOMyTHBIE HEPTIHBIE
rasel. HeTp 1 €€ npoucxoxnenue. CriocoOs! nepepadboTky HeTU: EPErOHKa, KPEKUHT
(TepMUYECKH, KaTadUTHYeCKui), muponu3. I[lpoaykTel mnepepaboTku HedTH, HX
IPUMEHEHUE B TPOMBIIUIEHHOCTH U B ObITy. KamMeHHBI yroiap ¥ HOpPOLYKTHI €ro
nepepadOTKH.

JKCIepUMEHTAJIbHbIE MeTOAbI H3y4YeHHs BeleCTB M X NPeBpallleHUui

O3zHakoMIeHHE ¢ 00pa3liaMu IIacTMacc, KayudyKoB U pe3uHbl, Koutekinu «Hedtby»
U «YTolib», MOJEIMPOBAHUE MOJIEKYJ YTJIEBOAOPOIOB W TaJOr€HONPOU3BOIHBIX,
IIPOBEJICHIE MPAKTHYECKOH padoThl: MOTyYeHUE STUICHA U U3YYEHHE €r0 CBOMCTB.

PacuérHble 3a1aun

Bbluucnenus no ypaBHEHHUIO XUMHUYECKOW peakluu (Macchl, 00bEMa, KOJUYECTBA
UCXOJHOTO BEIECTBA WJIM MPOAYKTa PEAKIUU [0 HU3BECTHBIM Macce, O0BbEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM NPOAYKTOB PEAKIIUH).

Kucaopoacoaepaxamnue opranndeckie coeIHHeHHUs

[IpenenbHbIE OTHOATOMHBIE CIUPTHI. METaHOJ U 3TAHOJ: CTPOCHHE, PU3NYECKUE U
XUMHUYECKHME CBOWCTBA (pEaKUMH C AKTUBHBIMU METaJUIaMH, TajJOr€HOBOAOPOJIAMH,
rOpeHue), NpuMeHeHne. BornopoaHbie CBsI3u MEXIy MOJIEKyJIaMu cnupToB. JlelicTBue
METaHOJIa U 3TAHOJIa HA OPraHU3M YeJIOBEKa.

MHoroaroMHble CIUPTHI. DTUIICHTIMKOJb U TJIMLEPUH: CTPOEHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO LIEJIOYHBIMH METAJUIaMH, KaueCTBEHHAas
peakiusi Ha MHOTOATOMHBIE CUpThl). JleiicTBue Ha opraHu3M yenoBeka. [Ipumenenue
[JIMLEPUHA U STUJICHTIIUKOJIA.

@DeHOJI: CTPOEHUE MOJIEKYJIbI, (PU3UUECKUE U XUMHUYECKHE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue deHoma.

Anbaerunbl u kemownsi. PopManbIeTu, alleTAIBAETUI: CTPOEHUE, (U3MUECKUE U
XUMHUYECKHAE CBOMCTBA (pEaKkLMM OKHUCIEHUS M BOCCTAaHOBJICHMS, KAa4ECTBEHHbIE
peaxium), NojiyueHue U NpuMeHEeHHe.

Ayemon: cmpoeHue, gusuueckue u xumuyeckue coucmea (peakyuu OKUCIeHUs U
80CCMAHOBIIEHUSL), NOTIYYeHUe U NPUMEHEHUe.

OOHOOCHOBHBIE TpefeNbHbIe KapOOHOBBIE KUCIOTHl. MypaBbUHAs U YKCyCHas
KHCJIOTBI: CTpOEHUE, (PU3NYECKHEe U XUMUYECKHE CBOMCTBA (CBOICTBA, OOIIME IS Kjlacca
KHUCJIOT, peakuusi STepuHKanuu), ModydeHue Hu npumeHeHue. CreapuHOBas u
OJIEMHOBAsI KMCJIOTHI KaK MPEACTaBUTEIMN BBICIIUX KapOOHOBBIX KUCIOT. Mblla Kak cOJIn
BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JeiCTBHE.

CrnoxHble 3pUpPbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIPONH3 CIOKHBIX
a¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupoB. bruonornueckas posib )KUPOB.

VYrieBoapl: cocTaB, KiacCU(pUKALMS YIIIEBOJOB (MOHO-, AW- U TMOJUCAXApPUIBI).
['mrokx03a — mpocTelii MOHOCaXapu/l: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbI, (pU3ndecKue
U XUMHUYECKHE CBOMCTBa (B3aumopeiictBue ¢ rujpokcugoM wMenu(ll), oxucnenue
aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHUe, OpOKEHUE TIIHOKO3bI),
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HaXOXKJEHUE B MPUPOJE, IPUMEHEHHE, Onoaorndyeckas poib. @otocunres. Opykrosza
KaK U30Mep TITIOKO3BI.

Caxaposza — npeocmagumenb OUCaxapuoos, 2UOPOIU3, HAXOHCOEHUE 8 NPupooe u
npumeHenue.

Kpaxman u memnmiono3a kKak mnpupojHbsie moiaumepbl. CTpoeHue Kpaxmaia |
HEJUTI0N03bl. PU3NYECKUE M XUMUYECKUE CBOMCTBA Kpaxmaina (TUIpOiIn3, KadeCTBeHHAS
peaKIus ¢ UOJ0M).

JKCIepUMeHTAIbHbIE MEeTObl M3Y4YeHHUs] BelIeCTB U UX NMpeBpanieHuii

[IpoBenenue, HaOMIO/IEHUE W ONMKMCAHHE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAYE€CTBEHHBIE PEAKIIUU OJJHOATOMHBIX CIIUPTOB (OKUCICHUE 3TAHOJIA OKCUIIOM
menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJICUCTBUE TIUIIEPUHA C THUIPOKCUIIOM
meau(ll)), anpaernmoB (OKMCIEHHWE aMMHA4YHBIM pacTBOpoM okcuja cepebpa(l) u
rugpokcugom  Menu(Il), B3aumoneicTBHE Kpaxmaia C  HOJIOM), IIPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIJIOTHI.

PacuéTHble 3a1a4n

Bbluucienus no ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJINYECTBA
MCXOJHOTO BEILECTBA WJIM MNPOAYKTa PEaKUMU IO HU3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3oTcoaep:xaniue opraHudeckue coeTuHeHus

Amunvl. Memunamun u anuiun: cocmas, cmpoenue, usuyeckue u XUMU4ecKue
ceolicmea (copenue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU).

AMMHOKHCIIOTBI Kak aM(OTepHbIE OpraHWYecKHe coequHeHus. dusznyeckue u
XUMHYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpUMEpE TIIUIKHA). bruogornueckoe 3HaUCHUE
aMHUHOKHUCIOT. [lenTusl.

benkn kak mpupogHBIE BBICOKOMOJICKYJISIpHBIC coenauHeHus. IlepBuuHas,
BTOpPUYHAs M TPETUYHAS CTPYKTypa OelKoB. XMMHUUECKHE CBOMCTBA OCIKOB: THIPOJIN3,
JeHATypalns, Ka4eCTBCHHBIC PEaKIIuy Ha OCIIKH.

JKCIEePUMEHTANbHbIE METOAbI H3yUEeHHS BeleCTB M UX NMpPeBpalleHuil
HaOnronenne u omucaHue JI€MOHCTPAIIMOHHBIX ONBITOB: JEHATypalus OeIKoB
IIPU HarpEBaHUM, [IBETHHIC PEaKIMK OCIIKOB.

BbicokoMoJIeKYJISIPHbIE COETUHEHUST

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIWHECHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJTMMEPHU3AITUHN, CPEIHSIST MOJICKYJIIpHAs Macca.
OcHOBHBIC METOBI CHHTE3a BHICOKOMOJICKYJISIPHBIX COCAMHCHUN — MOJMMEpHU3alus U
TTOJIMKOHICHCAIIHS.

IInacmmaccol  (noausmunex, NOAUNPONUNIEH, NOJUSUHUIXIOPUO, NOJUCTIUPOIL).
Hamypanvnolti u cunmemuyeckue Kayuyyku (0ymaoueHoswvlil, Xi0pOnpeHoevlll U
usonpeHoswlii). Bonokuna: mamypanvhvie (X10NOK, wiepcms, WENK), UCKYCCMBEHHbLE
(ayemamHoe 80JI0KHO, BUCKO3A), CUHMemuUYecKue (Kanpou u l1aecam).

11
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JKCcNepuMeHTAIbHbIEe MeTOAbI H3YUeHHs] BellleCTB M UX NMpeBpalleHn i
O3HakomileHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,

Kay4yKOB.

MexnpeaMeTHbIe CBSI3H

Peasmszanust MeXIpEeOMETHBIX CBA3C€H IPU HM3YYEHUM OPraHUYECKOM XUMHH
B 10 Ki1acce oCylIecTBIsIETCS Yepe3 UCMOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUM, TaK W TOHSATHUM, SBISIOMIMXCS CUCTEMHBIMU [JI OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO11ue ecTeCTBEHHO-HAYYHBIE MIOHATHUS: ABJICHUE, HAYYHBIN (aKT, TUIIOTE3a, 3aKOH,
TeopHusl, aHalu3, CUHTE3, KJIacCU(PUKALUS, EPUOJIUYHOCTh, HAOIIOJIEHNE, U3MEPEHUE,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE.

®uzuka: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKHI
YpOBEHb, BELIECTBO, TE€NO, OOBEM, arperarHoe COCTOSHHE BEIIECTBA, (PU3UUECKHE
BEJIMYMHBI U €IUHULIBI UX U3MEPECHMUS.

buonorusi: knerka, opraHuszM, Ouocdepa, oOMEH BEUIECTB B OpraHu3Me,
dboTocuHTE3, OMOJIIOTUYECKH aKTUBHBIE BEIIeCTBA (OCJIKH, YTIEBOIbI, >KUPHI, (HEPMEHTHI).

I'eorpadus: MuHEpanbl, TOPHBIE MOPOJbL, MOJIE3HBIE HMCKOMAEMbIE, TOILIUBO,
pecypcehl.

TexHonorus: MUIIEBbIE MPOAYKTHI, OCHOBbI PAllMOHAIBHOIO MUTAHUSA, MOIOUIUE
CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MTPENApaThl, MATEPUAJIBI K3 UICKYCCTBEHHBIX
Y CUHTETHYECKUX BOJIOKOH.

11 KJIACC

Teopernueckne 0CHOBBI XUMMU

XUMHUYECKUI 37eMeHT. ATOM. Sapo aroma, M30TOMbI. DJIEKTPOHHAs 00O0JIOYKA.
DHEpreTHYeCKUe YPOBHH, IMOAYPOBHH. ATOMHBIC OpOMTamM, S-, P-, d- DIIEMEHTEHI.
Oco0eHHOCTH pacnpeiesieHus 3JIEKTPOHOB MO OPOUTANIAM B aTOMaX 3JIEMEHTOB MEPBbIX
YeThIPEX MEePUOJI0B. DIEKTPOHHASI KOH(UTYpaIUsi aTOMOB.

Ileppuonmueckuit 3akoH u Ilepuognueckas cucTEMa XMMHUYECKUX DIIEMEHTOB
JA.N. MenneneeBa. CBsizb NepHOAWYECKOro 3akoHa U Ilepuoamveckoi CUCTEMBbI
xumu4deckux 3yeMeHToB [[.M. MeHeneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOEHHSI aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHS] CBOMCTB XMMUYECKHMX 3JEMEHTOB M 00pa3zyeMbIX HMH
IIPOCTBIX M CJIOKHBIX BELIECTB MO IpynnaM M MepuoaaMm. 3HAYEHHE MEPUOJIHYECKOrO
3aKOHA B Pa3BUTHUH HAYKH.

Crtpoenue BemecTBa. XUMUYECKas CBA3b. BUIbl XuMHU4eckoi CBsI3U (KOBaJEHTHAs
HENOJISIpHAsE W TOJIApHAsi, MOHHAs, MeTaulnyeckas). MexaHu3mbl OOpa30BaHUs
KOBAJICHTHON XMMHYECKOUW CBSI3M (OOMEHHBIM M JTOHOPHO-aKIeNTOpHBIN). BomopogHas
CBSA3b. BaJIGHTHOCTB. DIIEKTPOOTPULATENBHOCTh. CTENEHb OKUCIEeHHS. VIOHBI: KaTHOHBI
Y QHHUOHBI.

12
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BemiectBa MOJEKYJISIPHOIO W HEMOJIEKYJSIPHOTO CTPOEHUsS. 3aKOH MOCTOSHCTBA
COCTaBa BELIECTBA. THUIIbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THUIA KPUCTAJUIMYECKON PEIIETKH.

ITonsaTHe 0 nucnepcHbIX cucTeMax. ICTHHHBIE M KOJUIOMIHBIE pacTBOpBI. MaccoBas
J10JIs1 BEILIECTBA B pacTBOPE.

Knaccudukanus Heoprannueckux coeanHeHuil. HoMmeHkiaTypa HeopraHUYecKuX
BEIIECTB. ['€HeTHYeCcKass CBsA3b HEOPraHWYECKHWX BEIIECTB, MPHUHALICKAMNUX K
Pa3JIMYHBIM KJIACCaM.

Xumuueckas peakuus. Knaccupukanus XUMHYECKUX peakUnuid B HEOPraHUYECKON
U OpPraHUYECKOM XUMHUHU. 3aKOH COXPAHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHUS U
IIPEBPAILECHHS] SHEPTUU IPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3IUyHbIX (akTopoB. OOpaTtuMmble
peakuu. XumMu4yeckoe paBHoBecue. DaKTOPHI, BIUSIOMINE HA COCTOSTHUE XUMHYECKOTO
paBHOBecus. [Ipuanmn Jle [larense.

OnexTponutuyeckas auccounanus. CunpHble U cialOble snekTponauTsl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KUCas, HEUTpaibHas, enouHas. [lonsamue o 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuuu uoHHOTO 0OMeHa. [ UOpoau3 HeopeaHuueckux u
OpP2AHUYECKUX GeUyeCmS.

OKHCIIUTENTFHO-BOCCTAHOBUTEINIbHBIE  peakuu. [lowamue 06  anekmponuze
pacniasos u pacmeopos coiel. llpumenenue 3nekmpoausa.

JKCIEePUMEHTATbHbIC METObI M3Y4YEeHHUsI BeIECTB M X NPeBpalleHuit

Hemonctpauusa tabmuy «llepuoguyeckas cucreMa XUMHUYECKHX 3JIEMEHTOB
J.W. MenneneeBay, M3y4eHHE MOACNECH KPUCTALIMYECKUX PEHIETOK, HAOIIOACHHE
U OMNHMCAHHUE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIBITOB (Pa3joKEHUE NEPOKCUIa
BOJOPOJa B MPHUCYTCTBUM KATAIA3aTOpPA, OINPEIAECIEHUE CPENbl pPacTBOPOB BEIIECTB
C MOMOUIbIO YHUBEPCAIBHOTO MHAMKATOPA, PEeaKIMM HMOHHOTO OOMEHa), MpOBEICHHE
MPaKTUYECKON paboThl «BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XMMUYECKOU
peakuumny».

PacuéTHble 3a1a4n
Pacuétel mo ypaBHEHUSIM XMMHUYECKHX PEAKIUK, B TOM YHUCIE TEPMOXUMUYECKUE
pacy€Thl, paCU€ThI C UCIIOJIB30BAHUEM MOHATHUS «MACCOBAs JI0JIs1 BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxenne HemeraimioB B [lepmoamyeckon cucreme XUMHYECKHX
anemenToB /.M. MenzaeneeBa u 0cCOOEHHOCTH CTpOEHHUS aTOMOB. DPU3HYECKHUE CBONCTBA
HEMETAJUIOB. AJUIOTPOINHS HEMETAJJIOB (Ha MpUMEpE KHUCIOpoja, cepbl, Gocdopa u
yTaeposia).

XHUMUYECKHE CBOMCTBA BaXHEUIIMX HEMETAUIOB (TajoreHOB, CEephl, a30Ta,
docdopa, yriaepona U KpeMHHs) U UX COCAUHEHUHN (OKCHUIIOB, KHUCIOPOJICOIAEPKAIINX
KHUCJIOT, BOJOPOJHBIX COCTMHEHUN ).

[IprMmeHenne BaKHEUIINX HEMETAIIOB U UX COCAMHEHU M.
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Meramnel. Ilonoxenune wertawuioB B llepuonnueckon cucTeMe XHMHYECKHX
anemenToB J[.U. MenaeneeBa. OCOOCHHOCTH CTPOCHHS IJEKTPOHHBIX 000JI0UYEK aTOMOB
meramwioB. OOmme  ¢usudeckue cBoiictBa MeTauioB. CIulaBel  METAJIIOB.
DNEeKTPOXUMHUUYECKUI psAJl HAPSHKEHUI METAIIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAJJIOB (HATPUM, KaJIMK, KaIbIIUi, MarHuH,
ATIOMUHUH, ITUHK, XPOM, 5KEJI€30, MEJIb) U UX COCIUHCHUH.

OO6mue crocoObl MoaydeHHs: MeTaioB. Memannypeus. Kopposus memannos.
Cnocobwl 3auumul om kopposuu. IIpumeHeHne METaoB B OBITY U TEXHHKE.

JKcNepUMEeHTAJbLHbIE METO/IbI H3YUEeHHUS BEelleCTB U UX NMPeBpaleHuii

N3yuenne koiuekiuu «MeTamibl U CIUIaBbl», 00pa3lioB HEMETAIUIOB, PEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/lad, HaONIOJICHHE ¢ OINHUCAaHUE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THAPOKCHUIA ATFOMUHUSI C PACTBOPAMU KUCIIOT
U 1IeJI0YEeH, KaueCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJIIOB).

PacuérHble 3agaun

Pacuérel maccel BemiecTBa WM O0OBbEMA Ta30B IO H3BECTHOMY KOJUYECTBY
BEI[ECTBA, MAcce WM 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEUIECTB, PACUEThI
Macchl (00BbEMaA, KOJMMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIM OJHO U3 BEIIECTB
UMeeT IPUMECH.

XuMus U )KU3Hb

Ponp xumum B 0O0€CHEUEHUH HSKOJOTMYECKOM, HHEPreTUYECKOW M MHIIEBOM
0€30MacHOCTH, Pa3BUTUHN MeIULIMHBL. [IoHSITHE 0 HaAyYHBIX METOAaX MO3HAHUS BEIIECTB
Y XMMUYECKUX PEaKIUH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIIUIAX MPOMBIIUIEHHOTO TMOTYYEHUS
BA)KHEUILINX BELIECTB.

UenoBek B MUpE BEMIECTB U MATEPUATIOB: BaXKHEUIIINE CTPOUTEIBLHBIE MATEPHUATIBI,
KOHCTPYKIIMOHHBIE ~ MaTE€pUaNIbl, KpacKW, CTEKJIO, KepaMuKa, MaTepuasbl Jis
AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OpPraHUYECKHUE U MUHEPAIbHBIC YIOOPEHHUS.

XuMHsT W 3J0pOBbE YEJOBEKAa: IIpaBWia MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBuja OE30MaCHOTO WCIOJIb30BAHUSL MpEenapaToB OBITOBOM XWMUU
B MIOBCEIHEBHOW JKU3HMU.

MesxknpeaMeTHbIe CBSI3H

Peanuzanus MexXnpeIMeTHbIX CBA3€H MpU U3YYeHUU OOILIEed U HEOpPraHMYeCKOu
xumuH B 11 Kjacce ocyIiecTBIseTCs Yepe3 MCMIOIb30BaHUE KaK OOLIMX €CTeCTBEHHO-
HAay4YHBIX IIOHATHUH, TaK W NOHATUH, SBISIOIIMXCSA CUCTEMHBIMM U1 OTIEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHBIA (DaKT, runoresa, 3aK0H, TEOPHUs,
aHalln3, CHUHTE3, Kiaccu(uKaluus, TNEepUOJAUYHOCTh, HAOIIOACHUE, JKCIEPUMEHT,
MOJIEIIUPOBAHUE, U3MEPEHUE, SABICHHUE.

@dusnka: MaTepus, SJHEPIUs, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII,
PaZAMOaKTUBHOCTb, MOJIEKYJIA, DHEPreTUYECKUIl ypOBEHb, BELIECTBO, TEJO, OOBEM,
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arperaTHoe COCTOSTHHE BELIECTBa, (PM3MYECKUE BEIUYMHBI U €IUHUIBI UX U3MEPEHUS,
CKOPOCTb.

buonorus: kinerka, opraHusM, dKocuctema, onocdepa, MaKpo- 1 MUKPOIJIEMEHTHI,
BUTaMHHbI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusa: MuHEpanbl, TOPHbIE TOPOJBI, TOJE3HBbIE HCKOMAeMble, TOILIMBO,
pECYpPCHI.

TexHoyorusi: XuUMUYECKass MNPOMBIIIJIEHHOCTh, METAJULYypIrusi, MPOU3BOACTBO
CTPOUTENIBHBIX  MAaTE€pUAJIOB, CEIbCKOXO3SMCTBEHHOE  IPOM3BOJACTBO,  IHILEBAs
IPOMBIIUIEHHOCTb, (dapmaneBTHYECKAS POMBIIUIEHHOCTb, IIPOU3BOACTBO
KOCMETHYECKHX  MpenaparoB, IPOU3BOJICTBO  KOHCTPYKLIHMOHHBIX  MAaTEPHAJIOB,
AIIEKTPOHHAs MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.
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INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaet TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS 00YYaIOIUMUCS
nporpaMM cpenHero ooOmero oOpa3oBaHHsS (JUYHOCTHBIM, METANpPEAMETHBIM U
npeaMeTHbIM). HaydHOo-MeToaudeckol OCHOBOM Il pa3padOTKU  IJIaHUPYEMBIX
pe3yibTaTOB OCBOEHUS MPOrPaMM CPEIHET0 00IIero 00pa3oBaHUs SABISIETCS CUCTEMHO-
NEeATEIbHOCTHBINA MOAXOI.

B cooTBercTBUM € CHUCTEMHO-AEATEIBHOCTHBIM TOAXOAOM B  CTPYKTYypeE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IpeaMeTa « XUMUsS» Ha YPOBHE CPEIHEro OOIIEro
00pa30BaHus BBIJEIECHBI CIEAYIONINE COCTABISAIONINE:

OCO3HAaHHE OOYYaIOUIMMHCS POCCUUCKOM TpaxgaHCKOW HMACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJu4he MOTUBALUU K 00YYEHHUIO;

L[EJICHANIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

FOTOBHOCTh M CIIOCOOHOCTh OOYYarolMXCsl PYKOBOJCTBOBAaThCA B  CBOEH
JeATEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMM, IPUCYIIUMU LIETOCTHON CHCTEME
XUMHUYECKOTO 00pa30BaAHMS;

HaJM4Kle TPABOCO3HAHUS SKOJOTMYECKON KYJIbTYpPbl U CHOCOOHOCTH CTaBUTh LEIH
Y CTPOUTH KU3HECHHBIE TUIaHBbI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS MTPEAMETA « XUMHUS») JTOCTUTAKOTCS B €JUHCTBE
y4eOHOH M BOCHUTATENbHOW AESATENBHOCTH B COOTBETCTBUHM C T'yMaHUCTUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU LICHHOCTAMHM U UJI€aJaMU POCCUICKOTO
I'pa)X/1aHCKOI0 00IeCTBa, MPUHIATHIMU B 00IIECTBE HOPMAaMU U MpaBUJIaMU TTOBEJCHMUS,
CIIOCOOCTBYIOUIMMHU MPOLECCaM CAMOIIO3HAHMS, CaMOpPAa3BUTHUA U HPABCTBEHHOTO
CTaHOBJICHUS INYHOCTH 00yYaIOLIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  IpeaMeTra  «XUMHSD»  OTPaXaroT
cOPMHPOBAHHOCTh ~ OMbITAa [O3HABATEIbHOW M  MPAKTUYECKOM  JIeITEeIbHOCTH
oOyuJaroumxcs Mo peaau3alny IPUHATHIX B 0011IeCTBE LICHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOr0 BOCIIMTAHUSA:

OCO3HAHMS OOYYAIOUIMMKCS CBOMX KOHCTUTYLHMOHHBIX NpaB M 00A3aHHOCTEH,
YBKEHUS K 3aKOHY M ITPABOIOPSIKY;

MPEICTABICHHS O COIMAIbHBIX HOPMaX M MpaBUIaX MEKINYHOCTHBIX OTHOIICHUMH
B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH IEATCIIHOCTH IMPH CO3JaHUH yUeOHBIX
IPOEKTOB, PEIIEHHH y4eOHBIX W IMO3HABATEIbHBIX 3a]ad, BBITOJHCHHH XHMHYECKHX
9KCIIEPUMEHTOBR;
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CIIOCOOHOCTH ITOHMMATh U [IPUHUMATb MOTUBbI, HAMCPCHUS, JIOTUKY U apTYMCHTBI
APYIuXx IIpHu aHAJIN3C PA3JIMYHBIX BUIOB yqe6H0171 ACATCIIBHOCTH,

2) NIATPHOTUYECKOTO BOCTIMTAHHUS

LICHHOCTHOTO  OTHOWIEHUS K HCTOPUYECKOMY M  HAy4YHOMY  HaCIEIUIO
OTEYECTBEHHOU XUMUH;

YBOKEHHUA K TMPOLIECCYy TBOPYECTBA B O0JACTH TEOPUHM M MPAKTHUUECKOTO
IIPUMEHEHUSA XHMHUH, OCO3HAHUA TOrO, 4YTO JOCTHXKEHUS HAyKU €CTh pPE3yibTar
JUINTEIbHBIX HAOJIOJIEHUH, KPOIOTIMBBIX AKCIIEPUMEHTAIbHBIX [TOMCKOB, TOCTOSTHHOTO
TPyZa YYEHBIX U MIPAKTUKOB;

UHTEpeca U II03HABATEIbHBIX MOTHUBOB B IIOJIYYEHHH U IIOCIEAYIOLIEM aHaIU3€e
MH(OpMAIUK O NMEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CITIOCOOHOCTH OLICHMBATh CHUTYyallUH, CBSI3aHHBIE C XUMHUUYECKUMU SIBICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUECHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
U [IEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE U MOCTYIIKU CBOUX TOBAPUILEH C MO3UIIUM
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIIEICTBUI ITUX MOCTYIIKOB;

4) ¢hopMuUpOBaHUS KYJIbTYPHI 310POBbSI:

MMOHUMAaHUS LIEHHOCTEN 3/I0pOBOTO M 0€301acHOro 00pasa >KM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MUECKOMY M ICHUXUYECKOMY
3JI0POBBIO;

coOMIo/IeHrsT TpaBWi OE30MacHOrO OOpallleHusT C BEHIeCTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJOBOU AEATEIBHOCTH;

MOHUMAaHUS LIEHHOCTU MPaBUJI UHAMBUIYATBHOTO U KOJUIEKTUBHOTO O€30MacCHOIO
MOBEJCHUS B CUTYALUAX, YTPOXKAKOUIUX 310POBBIO U KU3HU JHOJEH;

OCO3HaHUSl TIOCHEACTBUA U HENPUSATHS BPEIHBIX MPUBBIUEK (YNOTpeOIeHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TpyA0BOro BOCIIUTAHUA:

KOMMYHHKATHBHON KOMIIETEHTHOCTH B y4eOHO-HUCCIIEA0BATEILCKOM IEATEIBHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPYECKON M IPYTUX BHIAX JAESITEIBHOCTH;

YCTaHOBKM Ha aKTHBHOE Y4acTHE B PEIICHHWH MPAKTHYCCKUX 3a/1a4 COIHAIbHOM
HaMpaBJIEHHOCTH (B paMKaX CBOEr0 Kjacca, IIKOJbI);

HHTEpECa K MPAKTHYECKOMY HM3YYEHHIO MpodeccHii  pasIndHOro  poja,
B TOM YHCJI€ HAa OCHOBE IMPUMEHEHHUS IPEMETHBIX 3HAHHUH 110 XUMUH;

YBKEHHS K TPYAY, TIOIIM TPyJa U Pe3yIbTaTaM TPYIOBOM IeATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHAMBHIYaIbHON TPACKTOPHH 00pa30BaHu,
Oymymeii mpodeccuu M peaaM3alMyd COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTEPECOB U MOTpPeOHOCTEH
00I11eCTBA;
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6) 3K0JI0rM4eCKOro BOCUTAHUS:

HKOJIOTMUYECKH IIeJIECOO00Pa3HOr0 OTHOLIEHUS K MPHUpOJE, KaK HMCTOYHHKY
CYILECTBOBAHMSI )KM3HU Ha 3EMJIE;

NOHMMaHUsl TJ00ANbHOIO XapakTepa OSKOJOTMYECKHX MpoOJIeM, BIMSIHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEBI;

OCO3HaHUSI HEOOXOAMMOCTH HCIIONBb30BAHMS JOCTHKEHUN XUMHUH ISl PEIICHUS
BOIIPOCOB PALMOHAIIBHOTO ITPUPOOIIOIb30BaHNS;

AKTUBHOI'O HEIIPUATUS JEUCTBHUM, NMPUHOCAIIMUX BPEZ OKPYXKAIOIIEH NPUPOIHON
cCpele, YMEHHus IPOrHO3MpOBaTh HEOJArONpPUATHBIE 3KOJOTUYECKHE TOCIEICTBUSA
IPEANPUHUMAEMBIX IEHCTBUM U NIPEJOTBPALATh UX;

HaJu4yus PAa3BUTOIO0 DKOJOIMYECKOI'O0 MBIIUICHUSA, JKOJIOTHYECKON KYJIBTYPHI,
OIBITA JEATEIIBHOCTH HKOJOTMYECKOM HAIPaBICHHOCTH, YMEHHUSA PYKOBOICTBOBATHCS
MMHU B NIO3HABATEJIbHOM, KOMMYHUKATHBHOM M COLIMAIBHOW MPAKTHKE, CIOCOOHOCTH U
YMEHUS aKTUBHO MPOTHUBOCTOATH UJIEOJIOTHH XeMO(poOHH;

7) HEHHOCTH HAYYHOT'0 TIO3HAHMS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAKTUKY;

MOHUMAaHUs CeU(UKN XUMUU KaK HAyKu, OCO3HaHUs €€ poju B (POpMHUPOBAHUU
palMoOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO MPEICTaBICHUS
00 OKpYy’KaroIieM MHpE Kak O AMHCTBE MPUPOILI M YEIOBEKA, B TIO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHUuH POOJIEM COXPAHEHHS IIPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH JJIsI COBPEMEHHOM ITUBUIIM3AINH: B €€
TYMaHUCTHYECKOW HANpPaBIEHHOCTH W BaXXHOW pOJIM B CO3aHUM HOBOW 0a3bl
MaTepUANTbHOW KYJIbTYphI, PEHICHUU TJIOOATBHBIX MPOOJEM YCTOWYHUBOTO Pa3BHTHSI
YeJI0BEYECTBA — CHIPhEBOM, SHEPTETUUECKOM, TUIIIEBON U IKOJIOTUUYECKOM 0€30MacHOCTH,
B Pa3BUTUH MEAMIIMHBI, 00ECIICUEHWU YCJIOBHM YCHENTHOTO TPyAa M IKOJOTUUECKH
KOM(pOPTHOM KM3HU KaXKJIOTO YJIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJOB ITO3HAHWS,
UCTIONb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOIB30BaTh MOTy4YaeMbIe
3HAHMS JJI aHajdu3a U OOBSICHEHHS SBJICHUN OKPYXKAIOMIETO MHPA W MPOUCXOJSIINAX
B HEM WM3MEHEHUH, YMEHHS JeliaTh 00OOCHOBAHHBIC 3aKIFOUYCHHS HAa OCHOBE HAYYHBIX
($haKTOB U UMEIOIIMXCS JAHHBIX C IETBI0 TTOJIYICHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHPHO HCIIONIh30BaTh XUMHUUECKHE 3HAHUS IS PEIICHHUS
po0JIeM B peasTbHBIX KU3HCHHBIX CUTYaIIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEILCKOM e TeILHOCTH;

TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpPa30BaHMIO,
K aKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAHWUH MO XMMHH B COOTBETCTBUHU C YKU3HCHHBIMU
MOTPEOHOCTSIMU;

UHTEpEcCa K OCOOCHHOCTSM Tpyda B pasduyHbIX cdepax MNpodheccuoHaTbHON
JESITEIbHOCTH.
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METANIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIC PE3yJIbTaThl OCBOCHHS YUeOHOTO TpeaMeTa « XUMUs» Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HAYUMBbIE IS dbopmupoBaHus MHUPOBO33pPEHUS oOy4Jaronmxcs
MEXKIMCIUIUITMHAPHBIE  (MEXIIPEIMETHbIC) OOIICHAyUYHbIC IOHSATHUS, OTpaXKarollue
I[EJIOCTHOCTh HAYYHOM KapTHHBI MUpa U CHEIU(PUKY METOAO0B MO3HAHMS, UCTIOJIb3yEeMBbIX
B ©CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPIHs, SBICHUE, MPOIECC, CUCTEMA,
Hay4YHBIN (DaKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HUCCIIEeI0OBaHKE,
HaOJII0/ICHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUeE);

YHUBEpCAJIbHBIC Yy4eOHBIC JCUCTBUS (ITO3HABATEIIbHBIE, KOMMYHUKATHUBHEIC,
perylIsaTuBHBIC), obecnieunBarone GopMupoBanue (GyHKIIMOHATBLHON T'PAMOTHOCTH H
COI[MATILHON KOMIIETEHIIUN 00Yy4YaroIINXCs;

CIIOCOOHOCTh OOYYAIOUIUXCSl HCIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIMHAPHEIE,
MHPOBO33PEHUYCCKHE 3HAHUS U YHUBEPCAJIbHBIC YUeOHbIE JEHCTBUS B IO3HABATEIILHOU U
COLMAIIBHOM MTPAKTHUKE.

MertamnpeaMeTHbIC pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMU YUSOHBIMH
M03HABATEILHBIMU, KOMMYHUKATHUBHBIMU U PETYIISITUBHBIMU JICHCTBUSMU.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIEe HeCTBUS
ba3oBble Jiorn4yeckue 1eicTBUA:

CaMOCTOATENbHO (POPMYJIMPOBATh U AKTYaJIU3UPOBATH MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEAETATh LEU JCATEIbHOCTH, 3a/1aBas NapaMeTpbl U KPUTEPUH UX TOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI JECITEILHOCTH C TOCTABICHHBIMHU LIESIMU;

VICIIOJIB30BATh [IPU OCBOCHUH 3HAHUW MTPUEMBI JJIOTUYECKOTO MBIIUIEHUS — BBIICIIATH
XapaKkTepHbIC MPU3HAKU TMOHATUM M YCTAHABIMBATh MX B3aMMOCBS3b, MCIIOJIb30BaTh
COOTBETCTBYIOIINE MOHSATHUS JUIsl OOBSICHEHUS OT/AEIbHBIX (PAKTOB U SIBICHUM;

BBIOMpATh OCHOBAHHS U KPUTEPHUU ISl KiIacCU(UKAIMKM BEIIECTB U XUMHYECKUX
peaKkuu;

YCTAHABJIMBAaTh  IPUYMHHO-CIEACTBEHHBIE  CBS3M  MEXAY  U3y4YaeMbIMU
ABJICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYX IEHUS (MHAYKTUBHbBIC, I€NYKTUBHbIC, 10 AHAJIOTUN),
BBISIBJISAITH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PACCMATPUBAEMBIX  SIBJIICHUSX,
GhopMyIUPOBAThH BBIBOBI U 3aKIIFOUCHUS;

MPUMEHATh B IPOLECCE MO3HAHUS, HCIOJB3YEMbIE B XUMHH CUMBOJIMYECKHUE
(3HAKOBBIE) MOJIETTH, MPEOOPA30BBIBATH MOJICTBHBIC MPECTABICHUS — XUMUYECKUMN 3HAK
(cuMBOJI) SJeMeHTa, XuMuueckas ¢Gopmylia, ypaBHEHHE XUMHUYECKOM peakiuu —
IIPY PEIICHUH YU4eOHBIX MO3HABATEIBHBIX U MTPAKTUYECKUX 33/1a4, IPUMEHSTh Ha3BaHHBIC
MOJICJIBHBIE MPEACTABICHUSA [l BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIU.
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Bba3oBble ucciienoBarTeLCKHe 1eCTBUS:
BJIaJICTh OCHOBAMH METOJ 0B HAYYHOI'O ITO3HAHMS BEIIECTB U XUMHYECKUX PEAKLUI;
dbopMyIMpoBaTh LEIN U 33Ja4l UCCIIEAOBAHMS, UCIIOJIb30BATh MOCTABICHHBIE U
CaMOCTOSITENILHO C(hOPMYIHPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA NMO3HAHUS U
OCHOBBI 11 (DPOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX
CYXKJICHUMU;

BJIAJIETh HaBbIKAMU CaMOCTOATENIBHOTO IUNIAHUPOBAHUS U IPOBEACHUS YUCHUUECKHUX
HKCIIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHHUs HaOIIOJaTh 3a XOJOM Ipollecca,
CaMOCTOSITENIFHO TMPOTHO3UPOBATH €ro pe3ynbTaT, (OpMyIUpoBaTh OOOOIICHUA U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIECIOBAHUS, COCTaBJISAThH
000CHOBaHHBIN OTYET O TPOJICITAHHON paboTe;

MpUOOPETATh OMBIT YYEHUYECKON UCCIIEI0BATENCKON U MTPOSKTHOM JIEATEbHOCTH,
IPOSIBIISATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIBHOMY ITOMCKY METOJIOB PELLIECHUS
IIPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3JINYHbIX METO/I0B IT03HAHMUS.

Padora ¢ undopmanueii:

OpUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MHPOpMalUuH (HAyYHO-TOMYJIIpHas
JUTEepaTypa XMMUYECKOTO COJEp KaHUs, CIpaBOYHbIE mocolusi, pecypcel MHTepHeTa),
aHAIM3UPOBaTh MH(POPMALIMIO PA3IMYHBIX BUJIOB U (POPM MPEACTABICHHS, KPUTUYECKH
OLICHMBATh €€ JTOCTOBEPHOCTh U HEITPOTHUBOPEYUBOCTH;

(opMyIHpPOBATH 3aMIPOCHl U PUMEHATH PAa3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
uHpOopMaIuu, HEOOXOAUMOM JIJIs1 BBIIIOJIHEHUS yUEOHBIX 3a/1a4 ONpeeIEHHOTO TUTIA;

npuoOpeTaTh  ONBIT  HMCHOJb30BaHUS  MHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (hopMy TpencTaBiieHus WHOOpMAIUU
(cxemsl, rpaduKu, TMarpamMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

MCIIOJIb30BaTh HAYYHBIM S3bIK B KAaYECTBE CPEACTBA MPHU pabOTe C XMMHYECKOU
uH(popMaIue: MPUMEHATh MEXNPEIMETHbIE (PU3NUECKIE U MAaTEMAaTUYECKNUE) 3HAKU U
CUMBOJIBI, (hOPMYJIbI, Aa00pEBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaIJISIAHOCTH.

KomMmyHuKkaTMBHBIC YHUBEpPCAJbHbIE yUeOHbIe eiiCTBHS:

3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYyXJaeMOW TeMbl B XOJie Juajora
W/WIM  JUCKYCCUHM, BBICKa3bIBaTh UAEH, (OPMYIUPOBATH CBOM  IPEIJIOKECHUS
OTHOCHUTEIIBHO BBITIOJIHCHUA HpGIUIO)KeHHOI\/'I 3aJa4H,

BBICTYIIATH C HpGSGHTaHI/Ieﬁ PE3YJIbTATOB MO3HaBaTeIbHOMN ACATCIIBHOCTHU,
MOJYYCHHEBIX CaMOCTOATCIBbHO HIJIIM COBMECTHO CO CBCPCTHUKAMM IIPHU BBIIIOJHCHUH
XUMUYECKOTO DJKCIEPUMEHTa, MPAKTUYECKONW pabOThl MO HWCCICAOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaM3alMid y4eOHOTro MpOeKTa U (OPMYIUPOBATH BBIBOJbI
o pe3yjibTaram HpOBeI[éHHBIX I/ICCJ'ICILOBEIHI/II\/JI HYTéM CcOorJjiacoBaHUs HOBI/IHI/Iﬁ B XOA€
o0CYXJIeHHsI 1 0OMEHa MHEHUSIMU.
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PerynsiTuBHbIe YHHBeEpPCaJbHbIe y4eOHbIEC HeHCTBUA

CaMOCTOSITEJIFHO  TUIAHUPOBaTh W OCYIIECTBISATH CBOIO  IIO3HABATENBHYIO
NeSTeIbHOCTh, oOmIpeAenss e€ Ield MW 3aJayd, KOHTPOJIMpPOBAaTb U IO Mepe
HE00XO0IMMOCTH KOPPEKTUPOBATH Mpe IaraeMblil aJITOPUTM JHCTBUI MPH BHITIOTHEHUH
y4eOHBIX M HCCIEA0BaTEIbCKUX 3a/1a4, BEIOMpaTh Hanbomee 3PPEeKTUBHBIN CIOCO0 UX
pelieHus ¢ y4€ToM MOTy4eHHUsI HOBBIX 3HAHHI O BEUIECTBAX U XUMUYECKHUX PEaKIUsX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOEH JEATENIbHOCTH Ha OCHOBE CaMoOaHaiu3a |
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIbTATDBI
10 KVIACC

IIpeameTHBIE PE3yNIBTATBl OCBOEHUA Kypca «OpraHudeckass XHMHsD OTPaXkKarorT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUI O XUMUYECKOW COCTABIISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIM XMMUU B TTIO3HAHUU SIBIICHUN TTPUPOJIBI, B HOPMUPOBAHUU
MBILUIEHUSI U KYJIBTYpPbl JIUYHOCTH, €€ (PyHKIHMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM
JUISL pElIeHUs] MPAKTHYECKUX 3a7a4 M SKOJOTMYECKH OOOCHOBAHHOTO OTHOILIECHUS
K CBOEMY 3J10pPOBBIO U IIPUPOIAHOU CpeE;

BJIaJICHUE CUCTEMOM XMMUYECKHUX 3HAHUI, KOTOPasi BKJIFOYAET: OCHOBOIIOJIATAOIINE
NOHATUS (XMMHYECKUH HJIEMEHT, aTOM, JJIEKTPOHHAas 000JI0uKa aToma, MOJIEeKyJa,
BaJIEHTHOCTb, AJIEKTPOOTPHUIIATEIbHOCTh, XUMHUYECKas CBA3b, CTPYKTypHas (dopmyia
(pa3BépHyTas U COKpamiéHHas ), MOJb, MOJISIPHAst Macca, MOJISIPHBIN 00bEM, YTIIEPOTHBIN
CKeJeT, PYHKIIMOHAJIbHAS TPYIIIA, PaAUKal, U30MEpHsl, U30MEPbI, TOMOJIOTUYECKUH PsiI,
TOMOJIOTH, YIJIEBOJOPOJBI, KHCIOPOJA M a30TCOJAEpKallMe COEAUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI
(Teopust ctpoeHust oprannyeckux BeniecTB A.M. ByTiiepoBa, 3aK0OH COXpaHEHHSI MACChI
BEILECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMHUH; MUPOBO33PEHUYECKNE 3HAHNUS,
JeXallue B OCHOBE MOHMMAaHMUSI MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
(dakToNOrMYecKue CBEIEHUS O CBOMCTBAaX, COCTaBe, IOJIYyYeHHH U Oe30IacHOM
UCIOJIb30BaHUU BAXHEHIIMX OpPraHMYECKHUX BEUIECTB B OBITY U MPaKTUYECKOU
NEATEIIbHOCTH YEJIOBEKa,;

c(hOPMHUPOBAHHOCTh YMEHUM BBISBISATH XapaKTepHbIE TMPU3HAKU TOHSTHUH,
YCTaHAaBIMBAaTh KX B3aUMOCBSA3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONMCAHUM COCTaBa, CTPOCHHUS U MPEBPAILICHUI OPTraHUYECKUX COETMHEHMIA;

cOPMUPOBAHHOCTh YMEHHUH HCMONB30BaTh XMMHUYECKYI0 CHMBOJHKY IS
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaII€HHOI) Gopmyn
OpraHMYECKUX BEUIECTB M ypaBHEHUN XMMHYECKUX PEAKIUH, U3rOTaBIMBATh MOJAEIU
MOJIEKYJT ~OpPraHMYECKMX BEIIECTB JUI1 WUIIOCTpAUMM HMX XHMHYECKOIO U
MPOCTPAHCTBEHHOI'O CTPOCHUS,;

c(hOPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAMICKHOCTh HU3YUCHHBIX
OpraHMYECKUX BEIIECTB MO MX COCTABY U CTPOEHUIO K OINpPEACIIEHHOMY KiacCy/TpyIie
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COCIMHEHUWA  (YyIrIeBOAOpPOAbI, KHCIOPOA M  a30TCOJEpXKAlllMe  COEOUHEHUS,
BBICOKOMOJICKYJISIPHBIE COCAMHEHMS), JaBaTb WM Ha3BaHUS IO CHUCTEMATHYECKOU
HomeHknatype (IUPAC), a Takke NPUBOAUTH TPUBHAIBHBIE HA3BaHUS OTJIEIbHBIX
OPraHUYECKHUX BEIIECTB (3TUIJICH, MPOIMJICH, alleTUIICH, STHIICHTIIUKOIIb, TIUIIEPHH, (DEeHOI,
dbopmainberua, areTalblIeru, MypaBbiHasi KUCJIOTa, YKCYCHAas KUCJIOTa, OJECUHOBAs
KHCJIOTa, CTEApUHOBAs KUCIIOTA, TTIF0K03a, PPYKTO3a, Kpaxmall, [IeJUII0I03a, TIIUIIKH);

c(hOpPMHUPOBAHHOCTh YMEHHSI ONIPEACIISATH BUIBI XUMHUYECKOM CBSI3U B OPTaHMYECKIX
COEJIMHEHUSIX (OJIMHAPHBIE U KPATHHIE);

c(hOPMHPOBAHHOCTh yYMEHHUS TPHUMEHATH TIOJIOKEHUS TEOPUU  CTPOCHHUS
opranndeckux BemecTB A.M. bytiepoBa s OObSICHEHUS 3aBUCHMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA TUIIUYHBIX MPEACTABUTENCH PA3IMUHBIX KJIACCOB OPTaHUYECKUX
BEIIECTB (METaH, 3TaH, TWIEH, NMPOMWIEH, alleTuiIeH, Oyraauen-1,3, meTunOyTaaueH-
1,3, OeH30JI, METaHOJ, 3TaHOJ, ATHJICHIJUKOJIb, TJIULEPUH, (PEHOJ, aleTaabIeruj,
MypaBbUHAsl M YKCYCHAasl KHUCJOTBI, IJIFOKO3a, KpaxMmaj, LEeJUII0JI03a, aMHUHOYKCYCHas
KHUCIIOTa), WJUTIOCTPUPOBATh TEHETUYECKYI0 CBA3b MEXAY HHUMHU YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMil C UCIIOJIb30BAHUEM CTPYKTYPHBIX (popMy;

c(hOPMHUPOBAHHOCTh YMEHHS XapaKTEepU30BaTb HCTOYHUKH YTIJIEBOJOPOIHOTO
ChIpbs (HE(Th, MPUPOIHBIA Ta3, yroyb), CIOCOOBI MX MEPEPadOTKH U MPAKTHYECKOE
pUMEHEHUE MPOAYKTOB MepepaboTKH;

c(hOpPMHUPOBAHHOCTH YMEHUM MTPOBOAUTH BIUUCIICHUS 10 XUMUYECKUM YPaBHEHUSIM
(Maccel, 00BbEMa, KOJIMYECTBA KMCXOAHOTO BEIIECTBA WM MPOJAYKTA PEAKIMH IO
U3BECTHBIM Macce, OO0BEMY, KOJUYECTBY OJHOTO U3 HCXOJHBIX  BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUM BJIAJETh CUCTEMOM 3HAHMK 00 OCHOBHBIX METOJaxX
HAy4YHOTO TMO3HAHUS, UCIOJIB3YEMbIX B XUMHUU MPU U3YUYCHUU BEIIECTB U XMMHUYECKHUX
ABJICHUN (HAONIOJICHHE, W3MEPEHHE, DKCIICPUMEHT, MOJICTUPOBAHKE), HCIOJIb30BATh
CUCTEMHBIC XUMUUYECKUE 3HAHUS JJISI IPUHSTUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYaIMsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWiIa TIOJB30BAHHS XUMHUYECKOU
MOCy101 1 1abOpaTOpPHBIM 000PYyI0BaHUEM, a TAK)KE MPaBUiIa 0OpAILEHHS C BEIIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIIUSIMH IO BBITIOJHEHUIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTb  YMEHMH  IUJIAHUPOBATh W BBINOJHATHD  XUMHUYECKUU
AKCTIEPUMEHT (TIpEeBpaIlleHHsT OPTaHMYECKUX BEIIECTB NPU HArpeBaHUU, MOJY4YEHUE
ATUJIEHA M HM3YYEHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKIIMH OPraHMYECKUX BELIECTB,
JeHaTypaiys OCJIKOB MpPH HArpeBaHUH, ILBETHBIC PEAKIMU OCIKOB) B COOTBETCTBUU
C TIpaBUJIaMU TEXHUKH O0€30MacHOCTU MPU OOPAIICHUH C BEIIECTBAMH U JTaOOPATOPHBIM
00OpyZOBaHUEM, TPEICTABIATH PE3YIbTAThl XUMHUYECKOTO JKCIIEpUMEHTa B (opme
3alUCH YpaBHEHUM COOTBETCTBYIOIIUX PEAKIUA U (HOPMYIHPOBATH BHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB,;
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cOPMUPOBAHHOCTh ~ YMEHUH  KPUTUYECKHM  aAHAIM3UPOBATh  XUMHYECKYIO
uH(GOpMaIINIO, TOTYYaeMYI0 U3 PAa3HBIX UCTOYHHUKOB (Cpe/ICTBa MAaCCOBOM MH(POPMAIIH,
WHTEpHET U IpyTHuX);

c(hOpMUPOBAHHOCTH YMEHHUH COOJIIOIaTh MPaBHIIa SKOJOTHUYECKH 11eJIeCO00pa3HOro
MOBENICHUS B OBITY U TPYJOBOM JIEATEIHHOCTH B LEISIX COXPAHEHHS CBOETO 3/I0POBbS U
OKpY’KaloIed MPUPOJHON Cpeabl, OCO3HABATh OIMACHOCTb BO3JICHCTBUS HA IKHUBBIC
OpraHu3Mbl ONPeICAEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAas cMbIci rokazaTesns [TIK,
MOSICHATh HAa MpPUMEpax CHOCOObl YMEHBIECHHS W MPEAOTBPALICHUS HX BPEIHOTO
BO3/ICIICTBHS Ha OpTraHU3M YEJIOBEKa;

g OOyYaromMXCcsi € OTrPaHMYEHHBIMU BO3MOXHOCTSMHU 3JI0pPOBbS: YMEHHE
OPUMEHATh 3HAaHUA OO0 OCHOBHBIX JOCTYIHBIX METOJAaX TIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CTIETIBIX M CIA0OBUASIIMX OOYyYarolUXCS: YMEHUE MCMOJIb30BaTh PEbe(HO
TOYEUHYIO cucTeMy o0o3HaueHu# JI. bpaiins pist 3anucu XumMudeckux Gopmy.

11 KJIACC

[IpenmeTtHbie pe3ynbTaThl OCBOEHHUS Kypca «OOmias M HEOpraHUYeCKas XUMUSH)
OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh  MPECTABJICHUI: O  XUMMHYECKOM  COCTaBJISIIOLICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, POJIM XMMHHU B IIO3HAHUU SIBIICHUM IPUPOJBIL,
B (GOpPMHPOBAHUU MBIIIJICHUS ¢ KYJIbTYpbl JUYHOCTH, €€ (PYHKIIMOHAILHON
IPAaMOTHOCTH, HEOOXOJUMOW Ji PEIICHHUS MPAKTUYECKUX 3ajlad M OIKOJOTHYECKHU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBbIO U IPUPOIHOM CpeEIe;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUI, KOTOPAsl BKJIFOYAET: OCHOBOMOJIATAIOIIINE
NOHATHUS (XUMHUYECKUN 3JIEMEHT, aTOM, H30TOI, S-, P-, d- 3JEeKTpOHHBIC OPOUTAIH
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
AIEKTPOOTPUILIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas CBs3b (KOBaJiEeHTHas,
WOHHAs, METAJJTMYECKasi, BOJAOPOAHAS ), KPUCTAIUIMUECKAs PEHIETKA, TUITBI XUMUYECKHUX
pEeaKLnii, pacTBOP, IECKTPOJIUTHI, HEAIEKTPOIUTHI, JICKTPOJIUTHUUECKAS TUCCOLUALMS,
OKHUCJIUTEb, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKOW PEAKUHH, XHUMHUYECKOE
PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHsl DJIEKTPOJUTHUYECKOW JIMUCCOLMAIINH,
nepuoguueckui 3akoH J[.MI. MeHneneeBa, 3aKOH COXpaHEHUSI MACCHI BEUIECTB, 3aKOH
COXpPaHEHHS U TPEBPAICHUS YHEPTUM TPU XUMHUYECKUX PEaKIUX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3bIK XHWMHUHW, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE
MOHUMAHUSI TPUYUHHOCTU U CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOIOTHIECCKUE
CBEJICHMS O CBOMCTBaX, COCTaBe, MOJYYEHUH U O€301TaCHOM HCIIOIb30BAaHUN BOXKHEHIITNX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JIEATEIIHHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHUM BBISBISATH XapaKTepHbIE TMPU3HAKK TOHSTHUH,
YCTAHABIMBAaTh WX B3aWMMOCBS3b, HCHOJIb30BaTh COOTBETCTBYIOIIME  TOHSTHUA
IIPU OMMCAHUH HEOPTaHMYECKUX BEUIECTB U UX MPEBPAILCHUI;
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c(hOPMHUPOBAHHOCTh YMEHHM HCIIOJIB30BAaTh XWMHUYECKYIO CHMBOJUKY IS
cocTaBiieHHs (HOPMYIT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIM, CHCTEMAaTHYECKYIO
HoMmeHknatypy (IUPAC) u TpuBHalIbHBIE Ha3BaHUS OTIEIbHBIX HEOPTraHUYECKHUX
BEIIECTB (YyrapHbId ra3, YIJIEKUCIBIA Tra3, aMMHUaK, raméHas H3BeCTb, HeraméHas
U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpPMUPOBAHHOCTh YMEHUU OMNpPENEISITh BAJICHTHOCTh M CTEMEHb OKHCIICHUS
XUMHUYECKUX HJIEMEHTOB B COCIMHEHHSX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBSI3U
(koBaJieHTHasi, MOHHAs,, METAJUIMYECKas, BOJAOPOAHAs) B COECAMHEHHSX, THII
KPUCTAJUIMUECKON PEIETKH KOHKPETHOTO BEIIecTBa (aTOMHAas, MOJIEKYJISIpHAast, MOHHAs,
MeTajuInYecKas), XapakTep cpeiibl B BOJHBIX PACTBOPAaX HEOPTraHMYECKUX COCIMHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHUHN YCTAHABJIMBATH MPUHAMICKHOCTh HEOPTaHMYECKUX
BELIECTB [0 MX COCTAaBY K ONPEICIEHHOMY KiacCy/Tpymine COeIuHEHHH (IpocThie
BEILIECTBA — METAJUIbI U HEMETAJUIbl, OKCHJbl, OCHOBAHMS, KHUCJIOTbI, aM(pOTEpHbIE
TUAPOKCHU/IBI, COJIH);

c()OPMUPOBAHHOCTh YMEHUW paCKpbIBaTh CMBICI MEPUOJUYECKOrO0 3aKOHA
J.1. MenneneeBa 1 1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO0, OOBSICHUTENBbHYIO U
IMPOTHOCTHYECKYIO (PYHKIUU;

c(OpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaATh 3JIEKTPOHHOE CTPOEHHUE aTOMOB
XUMUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuoamdeckoil cCuUCTEMBl XUMHUYECKHX
anemeHToB JI.1. MeHeneeBa, HCIONB3Ys OHATHS «S-, P-, d-3IIEKTPOHHBIE OPOUTAIII,
(QHEPTeTHUYECKUE YPOBHM», OOBICHATH 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XAMHUYECKUX BJIEMEHTOB M MX COCAWHEHUU IO mepuoaaM W rpynmnam l[lepuoanueckoit
CUCTEeMBI XUMHYeCKuX 3jieMeHTOB /.M. MeHaeneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XUMHUYECKHE
CBOICTBA  HEOPraHMYECKMX  BEIIECTB  PAa3JMYHBIX  KJIAcCOB,  IMOATBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOW CBSI3M MEXKIAYy HEOPraHWYECKUMU  BEHIECTBAMH C
MOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHIL;

c(OPMHUPOBAHHOCTh YMEHHUS KiIacCU(UUUPOBATh XHUMHYECKHME  PEaKUuu IO
pa3NuMYHBIM [pU3HAKAM (YHMCIy M COCTaBy pEArHpPYyIOIIMX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, H3MEHEHHUIO CTETeHEH OKHUCICHUS OJJIEMEHTOB, OOpPaTUMOCTHU
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABIIATh YPABHECHHs PEAKIUN Pa3IMUHBIX THIIOB,
MOJIHBIE M COKpAILEHHbIE YPAaBHEHMS PEaKIMii MOHHOTO OOMEHA, YYMTHIBASI YCIIOBUS,
MIPU KOTOPBIX ATH PEAKIMHU UAYT 0 KOHIIA;

cOPMHUPOBAHHOCTh ~ YMEHUW  TPOBOJUTH  PEAKIUH,  TOATBEPKIAIOIINE
KAUYeCTBEHHBI COCTAB Pa3JIMUYHbIX HEOPTaHMYECKUX BEIECTB, PACIIO3HABATH OINBITHBIM
MyTEM HOHBI, MPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAaX HEOPraHUYECKUX BEIIECTB;

cOPMHUPOBAHHOCTh ~ yYMEHHH  pPAaCKphIBaTh  CYIIHOCTh  OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTABJICHMS 3JIEKTPOHHOTO OajaHca 3THX
peaxkuuit;
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c(hOPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHUMHYECKOU
peakiMu OT Pa3IUYHBIX (aKTOPOB; XapakTep CMEIICHUS XUMHUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(hOpPMHUPOBAHHOCTh YMEHHUI XapaKTePU30BaTh XUMUUYECKHUE MPOIIECCHI, JICKAIINIE
B OCHOBE MPOMBIIUIEHHOTO TIIOJYyYEHUS CEPHOM KHCIOTHI, aMMHaKa, a TaKKe
c(hOpMHUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAyYHBIX MPUHIUIAX U DKOJIOTHUECKHUX
mpo0eMax XUMHUYECKOTO TTPOU3BOICTRA;

c(hOpMHUPOBAHHOCTH YMEHUHN MTPOBOUTH BHIYUCICHUSI C UCTIOIb30BAHUEM MOHSATHUS
«MaccoBas J10J1s1 BEUIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHUH Ta30B MIPU XUMHUYECKHUX
pEeaKIUsAX, MacChl BElIECTBA WK 00bEMA ra30B MO U3BECTHOMY KOJUYECTBY BEILIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIIOBOTO 3 dexra
PEaKIUU Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCChl BEIIECTB, MPEBPALICHUS U COXPAHEHUS
DHEPIUH;

c(hOPMUPOBAHHOCTh YMEHUN COOJIIOATh TMpaBWIa IMOJIb30BAHUSI XUMUUYECKOU
MOCYy1I01 1 1a0OpaTOPHBIM 000PYIOBaHUEM, a TAKXKE MPaBUIIa OOPAILICHUS C BEIIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIMSMHU I10 BBHITTOJIHEHUIO TAO0OPATOPHBIX XUMUUYECKHX OIBITOB;

chOPMUPOBAHHOCTh ~ YMEHHMH  IUIAHUPOBATh U BBIMOJHATH  XUMHUYECKUU
AKCHEPUMEHT (pa3jioKEHUE IMEepOKCHAa BOAOPOAAa B MPHUCYTCTBUU KaTalau3aTropa,
ONPEAEICHUE CPEellbl PACTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIBHOIO HWHAUKATOPA,
BIIMSIHUE PA3JIMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOM PEAKIIUU, PEaKIMd UOHHOTO
oOMeHa, KaueCTBEHHbIEC PEaKIMK Ha CyIb(hat-, KapOOHAT- U XJIOPUJI-AHUOHBI, Ha KATHOH
aMMOHHSI, pellIeHNEe PKCTIEPUMEHTAIBHBIX 3a7a4 1o TeMaM «MeTtamibsy u « HemeTtamiby)
B COOTBETCTBUU C MPaBUIIAMU TEXHUKU 0€30MACHOCTHU TIPH OOPAIICHUH C BEIIECTBAMU U
7abopaTOpHBIM  O0OpYIOBaHMEM,  TPEACTABIATH  PE3YJbTaThl  XUMHYECKOTO
sKcepuMeHTa B (GopMe 3amucyh YpPaBHEHUM COOTBETCTBYIOIIMX PEAKIUA U
(bopMyIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

cOPMHUPOBAHHOCTh ~ YMEHUM  KPUTUUECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
uHdopMaIMIo, TOJY4aeMyld H3 pPa3HbIX HCTOYHMKOB (CpeICTBAa  MacCOBOU
KOMMYHUKaIu, THTepHeT U apyrux);

c(hOpMHUPOBAHHOCTH YMEHUH COOIOATh MIPaBUila SKOJIOTUYECKH 11eJIeCO00Pa3ZHOTO
MOBEJICHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IEJSIX COXPAHEHHUS CBOETO 3JI0POBbS U
OKpYXKarUel NPUPOAHOM Cpenbl, OCO3HABATH OINACHOCTb BO3JICUCTBUS HA >KUBBIC
OpraHu3Mbl OINpPEICIEHHBIX BEIIECTB, MOHUMAas cMbici mnokazarens [IJIK, mosicHATH
Ha MpUMepax CHOCOObl YMEHBIICHHUS] W TMPEJOTBPAIEHUS MX BPEIHOTO BO3JCHCTBUS
Ha OPraHU3M YEJIOBEKA;

JUIT  O0y4YaroIIuXcsi C OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3I0pPOBbS: YMEHHE
MPUMEHSThL 3HAaHUS OO0 OCHOBHBIX JOCTYNMHBIX METOJaX TO3HAHMUS BEIIECTB U
XUMUYECKUX SIBJICHUH;

JUISL CTIETIBIX M CIa0OBUASAIIMX OOYyYalOIIUXCS: YMEHUE MCIOJIb30BATh PesbehHO
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins aist 3anucu XumMudeckux Gopmyi.
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10 KJIACC
HaumenoBanme
No Komnuectso OCHOBHBIE BUJIBI J€ATEIHHOCTH
pa3/iesioB U TeM [IporpammHoOe copepraHue
/11 4acoB oOy4Jaronuxcs
y4eOHOro npeaMera
Pa3nen 1. Teopernueckue 0CHOBbI OPraHMYECKO XUMHH

1.1

[Ipenmer
OpTraHUYECKON XUMUMU.
Teopus crpoenus
OpraHUYEeCKUX
COEAMHEHUM

A.M. bytneposa

3

[IpeaMeT opraHn4ecKOr XUMUMU:

€€ BOBHUKHOBEHHUE, PA3BUTHUE U
3HAYE€HUE B MOJIYYCHUH HOBBIX BEIIECTB
Y MaTtepuainoB. Teopus CTpoeHus
OPTaHUYECKUX COCAUHCHUHN

A.M. bytnepoBa, €€ OCHOBHBIE
nookeHus1. CTpYKTypHBIE (DOPMYJIBI
OpraHn4ecKux BemecTs. ['omonorus,
n3oMepust. XUMHUYECKas CBSA3b

B OPTAaHUYECKUX COCAMHECHUSIX: KPATHBIC
CBSI3H, G- U TI-CBSI3U.

[IpencraBienne o K1accupruKamu
oprannyeckux Beniects. HomeHnknarypa
OPTaHUYECKUX COCAUHECHUH
(cucTeMarnueckas) U TpPUBUAIbHbBIC
Ha3BaHUS BAKHEUIINX MTPEICTABUTEIICH
KJIACCOB OPraHUYECKHUX BEIIECTB.
IKCIIePUMEHTAILHbIE METOAbI
HU3yYeHHsI BeleCTB U UX MpeBpallleHuii:

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHSATUH (BBIABIIATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIIUBATH UX
B3aMMOCBS3b.

[IpUMEHATH OJIOKEHUS TEOPUU
CTPOEHUS OPraHUYECKUX BEUIECTB

A. M. bytnepoBa 11t 00bsiCHEHUS
3aBUCUMOCTH CBOWCTB BEUIECTB OT UX
COCTaBa U CTPOEHUS.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISL COCTABJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIl€HHON ) POpMyIT OPraHMYECKUX
BEIIECTB.

OnpenensiTe BUJIbl XUMUYECKON CBS3H
(onIuHapHBIE, KPATHBIE) B OPraHUYECKUX
COEIMHEHUSX.

PackpeiBaTh poJib OpraHUYECKON XUMUU
B IPUPOJIE, XaPAKTEPU30BATh €€
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e J[emoHCTpaIUu:

— O3HAKOMJICHHE ¢ 00pa3iamMu
OpraHUYeCKUX BEIECTB U MaTepUaTIaMU
Ha UX OCHOBE;

— OIBITHI IO MPEBPAILICHUIO
OpPraHUYECKUX BEIECTB IMPU HArPEBaHUU
(ruaBrieHue, 0OyTIIMBaHUE U TOPEHHUE).

e JlaGopaTopHBIE OIBITHI:

— MOJIEITMPOBAHNUE MOJIEKYIT
OpPTraHUYECKUX BEIICCTB

3HaYE€HUE B )KU3HHU YEIOBEKA,
WJUTFOCTPHPOBATH CBS3b C APYTHMHU
HayKaMH.

HabmronaTh 1 OKUCHIBATh
JIEMOHCTPAIIMOHHBIC OTIBITHI; TPOBOIUTH
Y OMHCHIBATH JJAOOPATOPHBIE OTBITHI U
MPaKTHYECKUE PaOOTHI

Hroro no pazgeny

Pa3nen 2. YrieBoaopoabl

2.1 | [IpenenbHbIC
YTIIEBOIOPOIBI —
AJTKAHBI

AJIKaHBI: COCTaB U CTPOECHHUE,
TOMOJIOTUYECKHN psAl. MeTaH U 3TaH —
IIPOCTENIINE NTPEACTABUTENN AJIKAHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nYecKne 1 XMMUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs] U TOPEHUS),
Hax0>JICHUE B MIPUPOJIE, IOJYUYCHUE U
IIPUMEHEHUE

2.2 | HenpenenbHbIE
YTIEBOIOPOIBL:
QJIKEHBI, AJIKATUCHBI,
AITKAHBI

AJIKEHBI: COCTaB U CTPOECHHUE,
TOMOJIOTUYECKHUM psAsl. DTHUIIEH —
MPOCTEUIIINH MTPEICTABUTEND AJIKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nYecKrue 1 XMMUYECKHE CBOWCTBA
(peakiuu ruIpupoOBaAHHSI,
raJIOT€HUPOBAHMS, THIpATaLIUH,

PackpbIBaTh CMBICT U3y4aeMbIX
MOHATUM (BBISIBJIATH UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABIMBAThH UX
B3aMMOCBS3b, UCII0JIb30BAThH
COOTBETCTBYIOILME ITOHATHUSA

IIPY ONMCAHUU COCTaBA, CTPOCHUSA U
MPEBPAIEHUN OPraHUYECKUX
COCIMHEHHM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABIICHHS] MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOMH,
COKpaIIE€HHOM ) (hOPMYJT OpraHUUECKUX
BEILIECTB.

YcraHaBaMBaTh NPUHALIEKHOCTD
BEILIECTB K OIIPEICICHHOMY KJIaCCy
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OKHUCIICHHUS U TIOJTUMEPU3ALIUN )
HaXOXJICHUE B PUPO/IE, TOTYYCHUE U
MIPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u
MeTWIOyTaaueH- 1,3, XuMmuueckoe
CTPOCHHUE, PEaKIHs MOTUMEPU3AIINH,
MIpUMEHEHHUE (1711 CUHTE3a
MIPUPOHOTO U CUHTETUYECKOTO
Kay4dyKa U PE3UHBI).

ANKHWHEL: COCTaB ¥ 0COOCHHOCTH
CTPOEHUSI, TOMOJIOTHYECKUI PS/I.
AleTHIIEH — IPOCTEUIINN
MPEJICTABUTEIb AJIKUHOB: COCTAB,
XUMHYECKOE CTPOCHHE, (PU3NUSCKHUE U
XUMHUUYECKHE CBOMCTBA (peakinu
TUJPUPOBAHUS, TAJIOTCHUPOBAHUS,
rUApaTaliy TOPEeHUs ), HAXO0XKICHUE

B IIPUPO/IC, TTOJTYUYEHUE U TPUMEHEHNE

2.3

ApomaTtudeckue
YTIIEBOAOPOABI

ApeHbl: O€H30J1 ¥ TOMYOJ, COCTaB,
XUMHYECKOE CTPOECHUE MOJIEKYI,
(br3MYeCcKue 1 XUMUYECKHUE CBOMCTBA
(peaxkuuu rajJoreHUpOBaHUs U
HUTPOBAHUS ), IOTyYCHUE

U npuMeHeHne. Biusiaue 6enzona

Ha OpraHu3M 4enoBeka. [ eHeTnueckas
CBS3b YIJIEBOJIOPOJOB

YTIIEBOJOPOJIOB IO COCTABY U
CTPOCHHIO, Ha3bIBaTh UX

10 CUCTEMATUICCKON HOMEHKIIATYPE;
MIPUBOJIUTH TPUBHAIBHBIC HA3BaHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YTJIEBOJOPOIOB.

OrnpenensaTh BUIbI XUMUYECKOU CBS3U
B MOJICKYJIaX yTJIEBOJIOPOJIOB;
XapaKTepHU30BaTh 3aBUCUMOCTh
PEaKIIMOHHOM CITIOCOOHOCTH
YTIIEBOJOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3HU.
XapakTepru3oBaTh COCTaB, CTPOCHHE,
npUMeHeHue, GU3NIECKUe 1
XUMHYECKHUE CBOMCTBA, BaXKHCUIIINE
CIIOCOOBI MTOTYYCHUS TUTTHIHBIX
MPEJCTABUTEIICH Pa3IMUHBIX KJIACCOB
yIIeBOAOPOAOB (MeTaHa, 3TaHa,
ATUJICHA, alleTHIICHA, OyTaanena -1,3,
OeH3071a, TOJIyoJ1a).

BBISBISATh TCHETHYECKYIO CBSI3b MEXKTY
YTIIEBOJOPOIAMH | TIOJTBEPKIATH €€
HaJIMYHE YPaBHECHUSAMU
COOTBETCTBYIOIIUX XUMHUYECKHIX
PEaKIMH C UCITOJIb30BAHUEM

CTPYKTYPHBIX (OpMYIL.
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2.4

[TpupoiHbIe
WUCTOYHUKHU
YIIE€BOAOPOIOB U UX
nepepaboTka

[Tpuponnslii ras. [lomyTHbie HeTAHBIE
ra3zel. HepTh 1 €€ mpoucxoxaeHue.
Crioco6b1 mepepaboTKu HEDTH:
MEePEroHKa, KPEKUHT (TEPMHUUECKUH,
KaTanuTudeckuii). [IpoayKTh
nepepaboTKu HePTH, X IPUMEHEHHE
B IIPOMBIIIJIEHHOCTH U B OBITY.
KameHHbI yroJib ¥ MPOAYKTHI €T0
nepepadoTKH.

JKCIePUMEHTATbHbIE METOABI
U3y4eHMs BellecTB

U UX NPeBpalleHui:

e JleMOHCTpaLu:

— komtekuuu «HedpTtb» 1 «Yronb»;

— Buaeo(pparmeHT «BynkaHu3zaus
PE3UHBDY.

e JlaGopaTOpHBIE OTIBITHI:

— Ka4EeCTBEHHOE ONPEIEIICHNE yriIepoaa
Y BOJIOPOJIa B OPraHMYECKUX BEUIECTBAX;
— O3HaKOMJIEHHE ¢ 00pa3lamMu
IJ1aCTMAcCC, Kay4yKOB U PE3UHBI;

— MOJEIUPOBAHNE MOJIEKYI
YTJIEBOAOPOIOB U
raJIOr€HONPON3BOAHBIX.

e [IpakTuyeckue paboThI:

Ne 1. ITosrydeHue 3TuieHA U U3YYEHHE
€ro CBOMCTB.

XapakTepu3oBaTh HICTOYHUKU
YTJIEBOIOPOAHOTO CHIPBS (HEPTD,
MPUPOJIHBIN ra3, yroib), ClIOCOOBI X
nepepadoTKU U MPAKTUYECKOE
MPUMEHEHHE TTOTy4YaeMbIX IPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl TO3HAHUS — IIPOBEJICHUE,
HaOJI0ICHUE U ONTMCAHUE XUMHUYECKOTO
AKCIIEpUMEHTA (JJTaO0paTOPHBIE ONBITHI U
MpPaKTUYECKHUE PabOThI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

IIPU UCTIOJIb30BAHUN XUMHUYECKOM
nocyzbl ¥ 000pyIOBaHUS, a TAKXKe
MpaBuUiaM OOpaIieHus ¢ BeIeCTBAMU

B COOTBETCTBUU C MHCTPYKIIMSAMHU
BBITIOJIHEHUS TA0OPATOPHBIX OMBITOB U
MPaKTUYECKUX padOT MO MOJYYCHHIO U
U3YYEHUIO OPTaHUYECKHUX BEIIECTB.
[IpeacTaBusiTh pe3yabTaThl
AKCIIEpUMEHTa B (popme 3anucu
YPaBHEHHM COOTBETCTBYIOIMX PEAKLINI
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[IpoBOIUTH BEIYUCTICHUS

JUTSL ONIPEICIICHUSI MOJIEKYIISIPHOM
(bopMyIIbl OPraHuYeCcKOro BEIECTBA,
M0 YPaBHEHUIO XUMUYECKON pEeaKI1u.
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e PacuérHrle 3a1auu:

— ONpEeAEeICHUE MOJIEKYJIAPHOU
(hopMyJIbl OPraHUYECKOrO BEIIECTBA

10 MacCOBBIM JIOJISIM aTOMOB
XUMHYECKHUX DJIECMECHTOB;

— Pacy€Thl 0 YPABHEHUIO XUMHYECKOU
peakuuu

CamMoCTOSTENBHO MIAHUPOBATH U
OCYILECTBIISITH CBOIO II03HABATEIIBHYIO
JIESITEbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IpyNnmnoBoil yueOHOU
JIEATEIIbBHOCTH

Hroro no pazgeny

13

Pasznen 3. Kuciopoacoaep:ka

IHUE OPraHu4Y€CKUuEC COCITUHCHUA

3.1

Crouprsl. DeHon

3

[IpenenbHble OTHOATOMHBIC CIIUPTHI:
METaHOJ U 3TaHOJI, XUMHYECKOE
CTpOeHHE, PU3NUECKUE U XUMUYECKUE
CBOMCTBA (pEAKLIMH C aKTUBHBIMU
MeTajlaMH, TaJJOT€HOBOJIOPOIaMHU,
ropeHue), npumeHenue. Bogopoanas
cBs13b. DU3MOJIOrHYECKOE JCHCTBHUE
METaHOJIa U ATaHOJIa Ha OpraHu3M
YyeJIOBEKa.

MHOroaroMHbI€ CIIUPTHI: ITUIICHTIIUKOJIb
U TJIMIIEPUH, XUMUYECKOE CTPOCHHUE,
(bU3nYECKUEe U XUMUYCCKHUE CBONCTBA
(B3auMOAEHCTBHE CO MIECTOYHBIMU
MeTaJlJIaMU, KAYeCTBEHHAs peaKIus
Ha MHOTOQTOMHBIE CITUPTHI).
dusnosornueckoe 1eUCTBUE

Ha Opranu3M uyenoBeka. [I[pumenenue
[JIMIEPUHA U ATUJICHTIIUKOJIS.

PackpeIBaTh CMBICIT N3y4aEeMBIX
HNOHSTUMN (BBISBIISTh UX XapaKTEPHbIE
MIPU3HAKH ), YCTAaHABINBAThH UX
B3aMMOCBS3b, UCII0JIb30BAThH
COOTBETCTBYIOILIME TTOHATHUSA

IIPY ONHCAHUU COCTABA, CTPOEHUS U
MPEBPAIIEHUN OPraHUYECKUX
COECIMHEHH.

Hcnonp30BaTh XUMUYECKYO CUMBOJIUKY
JUISL COCTABIJICHUS MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOM ) (hOpMyJT OpraHUYECKUX
BEILIECTB.

YcraHaBauBaTh NPUHALIIEKHOCTD
BEILIECTB K OINPEAECIEHHOMY KJIacCy

I10 COCTaBYy U CTPOEHHUIO, HA3bIBATh UX
10 CUCTEMAaTUYECKON HOMEHKIIATYpE;
IIPUBOJUTH TPUBUAIIbHBIE HA3BAHU
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®enoin. CTpoeHnEe MOJIEKYIbI,
du3nvecKre 1 XUMHYECKUE CBOWCTBA
¢denona. TokcuyHOCTH peHOTA, €TO
¢duznonoruueckoe aecTere

Ha OpraHu3M 4YesioBeka. [[pumenenne
dbeHomna

3.2

AJbIEernael.
KapGoHOBBIEC KUCTIOTHI.
CrnosxHble 3pupbl

Anpaerunpl: popmanbaeTu u
aleTanbAeTH], XMMUYECKOE CTPOCHHUE,
bu3MYecKre M XUMHYECKHIE CBOMCTBA
(peakIuu OKUCIIEHUSI U BOCCTAHOBJICHUSI,
KaueCTBEHHbBIC PEAKIIMHU ), TIOTyUYCHHUE U
MIPUMCHCHHE.

OIHOOCHOBHBIE MPEJIETLHBIC
KapOOHOBBIC KHCIIOTBI: YKCYCHAasI
KHUCIIOTa, XUMUYECKOE CTPOCHUE,
(bU3UYeCcKue 1 XUMUYECKHUE CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEPUPUKALINN ), TOTYICHHUE U
npuMmeHeHue. CTeaprHOBas ¥ OJIEHHOBAS
KHUCJIOTBI KaK MPEICTaBUTENIH BBICIITUX
KapOOHOBBIX KHCIIOT. Mblila Kak coJin
BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIOLIEE JEVCTBHE.

CrnosxHble 2(pUphI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCIOT. ['uaponu3
CIIOKHBIX 3(PUPOB. JKHUpHI Kak

OTACJBHBIX MIPEACTABUTEIICH
KUCJIOPOJICOICPKAIIMNX COCTUHEHHUIM.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
MpUMEHEeHHE, GPU3UIECKUE U
XUMHYECKHE CBOMCTBA, BaXKHCHUIIIHE
CIIOCOOBI MOTYYECHHS TUITHYHBIX
MPEJICTAaBUTENIEH PAa3IMYHBIX KJIACCOB
KUCJIOPOJICOJIEPKAIIMX COCTUHEHUIN
(MeTaHoIa, 3TaHOJIA, TJIMIICPUHA,
dbenona, hopmanpaeruia,
aleTanbIerua, YKCyCHOM KUCIIOTHI,
TJIIOKO3bI, CaXapo3bl, KpaxMaia,
L[EJUTIOJI03b1 ); BBISIBIISATh TEHETUYECKYIO
CBSI3b MEXJTy HUMH U TIOATBEPKIATh €&
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
PEAKINI C UCTIOIB30BAHUEM
CTPYKTYPHBIX (hOpMYI.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOCHHUE U TPUMEHEHHE KUPOB,
XapaKTEepPU30BaTh UX 3HAUCHUE

TS )KU3HEAEATEIIbHOCTA OPTaHU3MOB.
Oco3HaBaTh OMMACHOCTH BO3ICHCTBUS
Ha JKMBBIC OPTaHU3MBbI OIIPEICIECHHBIX
OpraHUYECKHUX BEIECTB, MOSICHATH

Ha TPUMepax CrocoObl YMEHBIIICHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIITUX
KapOOHOBBIX KUCIOT. ['uaAponn3 xupoB

3.3

YTieBoanl

VYTIeBobI: cOCcTaB, KiacCuhUKaIus
YIJIEBOJIOB (MOHO-, IU- U
nonucaxapubl). ['moko3a —
IIPOCTENIIINN MOHOCAXapHI:
OCOOEHHOCTH CTPOCHHS MOJIEKYJIbI,
(br3NYeCcKue 1 XUMUYECKHUE CBOMCTBA
TJIFOKO3bI (B3aUMOJICHCTBUE

c rugpokcuaom menu(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHJIA
cepeodpa(l), BoccraHoBieHNE, OpOKEHHE
TJIFOKO3b1), HAXOXKJICHUE B TIPUPO/IE,
MIPUMEHEHHUE TIIFOKO3bI, ONOJIOTHIeCKas
POJIb B KU3HEIEATEILHOCTH OpraHu3Ma
yenoBeka. dorocuntes. pykTo3a kak
U30MEp TIFOKO3BI.

Caxapo3za — nmpeJCTaBUTEIb
TUCaXapuIoB, THIPOJIU3 Caxapo3bl,
HaXOXKJIEHUE B IPUPOJIC ¥ MPUMEHEHUE.
Kpaxwman u 1esirono3a Kak MpupoIHbIC
MOJIUMEPHI: CTPOEHUE Kpaxmalia u
IEJUTIOJIO3b], (PU3NIECKUE K XUMUYECKUE
CBOICTBa Kpaxmaia (THAPOIIH3,
KaueCTBEHHAsI PEAKIIUSI C HOJIOM).
DKCcrepUMeHTATbHbIE METOIbI
M3yYeHUsl BellleCTB M UX NMpeBpaleHuii:

Y MIPENOTBPALIEHUS UX BPETHOTO
BO3/ICMCTBHSI HA OPraHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUS — IPOBEICHHUE,
HAOIIO/ICHUE U OMUCAHNE XUMHUECKOTO
AKCIIEpUMEHTA (JJTaO0paTOPHBIE OMBITHI U
IpaKTH4eCKue paboThl).

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1abopaTopuu

IIPU UCTOJIB30BAHUY XUMHUYECKON
MOCYJIbl U 000PYIOBAHHUSI, & TAKIKE
npaBuiiaM oOpallleHus C BEIIeCTBAMU

B COOTBETCTBUU C MHCTPYKLMSIMU
BBITIOJIHEHHUSI JTAOOPATOPHBIX OIBITOB

U MIPAKTUYECKUX paboT M0 MOJIyUYEHHUIO
Y U3YYEHUIO OPTaHUYECKUX BELIECTB.
[IpeacTaBisTh pe3yabTaThl
AKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUH COOTBETCTBYIOIIUX PEAKIINI
Y JIeJ1aTh BBIBOJbI HA UX OCHOBE.
[IpoBOIUTH BBIUHUCIEHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(dhopMyJIbl OPTaHUYECKOTO BEIIECTBA,
10 YPABHEHUIO XUMUYECKON pEAKIUU.
CaMOCTOSTENBHO IIJIAHUPOBATH U
OCYILECTBIISITH CBOO IIO3HABATEIIBHYIO
JEATENbHOCTD; IPUHUMATh AKTUBHOE
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e JlaGopaTopHBI€ OIBITHI:

— TOpPEHUE CIIUPTOB;

— B3aMMO/ICHCTBUE TIIMIICPUHA

¢ ruapokcuaom meau(Il);

— KaueCTBEHHBIE PEAKIINU aJIbJICTUI0B
(OKuCTIEHHEe aMMUAYHBIM PaCTBOPOM
okcuja cepedpa v TUAPOKCHIIOM
meau(Il));

— B3aUMOJEHCTBHE KpaxMalia ¢ HOJIOM.
e [IpakTryeckue paboThI:

Ne 2. CnoiicTBa pacTBOpa yKCyCHOM
KHUCJIOTBL.

e PacuérHblie 3agauu:

— ONPENEIIEHNE MOJIEKYJIIPHOU
(dhopMyJIbl OPraHUYECKOTO BEIIECTBA
10 MACCOBBIM JIOJISIM aTOMOB
XUMUYECKHUX PJIEMEHTOB U 110 Macce
(00BeMy) POIYKTOB CrOpaHUs;

— pacy€Thl IO YPABHEHUIO XUMUYECKOM
peakiuu

ydacTue B IpyNnoBor y4eOHOi
JESATEIBHOCTH

Hroro no pazgeny

13

Paznen 4. A3oTcoaep:kanue OpraHnyecKue coeInHeHus

4.1

AMUHBI.
AMMWHOKHUCIIOTHI.
benku

3

AMMHBIL: METUJIAMHH — IPOCTENIINI
[IPEICTAaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOEHHUE, (PU3NYECKUe 1
XMMHUYECKHE CBOMCTBA (PeaKkuuu

PackppiBaTh CMBICIT N3y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH), YCTAaHABIMBAThH UX
B3alMOCBSI3b, UCI0JIb30BAThH
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C KUCJIOTaMU Y TOPEHHUS ), HAXOXKICHUE

B MIPUPOJIe. AMUHOKHUCIIOTHI KaKk
aM(oTepHbIE OPraHUYECKHUE COCTUHEHUS.
PU3NYECKNE U XUMUYECKHE CBOMCTBA
AMUHOKHUCIIOT (Ha IPUMEPE TIIULINHA).
buonorudeckoe 3HaYeHUE AMUHOKHUCIIOT.
CHHTE3 NEeNTHIOB.

benku kak npupoaHbIe MOTUMEPHI.
[lepBuuHasi, BTOpUYHAS U TPETUUHAS
CTPYKTypa O0eIKOB. XUMUYECKHE
CBOMCTBA OCJIKOB: TUAPOIIHU3,
JIeHaTypalus, Ka4eCTBEHHbIE PEAKIINU
Ha OeJKu.

JKCNepUMEHTAIbHbIE METOAbI
M3y4eHUs BelIeCTB M UX NpeBPalleHHii:
e JleMOHCTpaLu:

— JeHaTypaius O€JIKOB MPU HarpeBaHUU;
— LIBETHBIE peaKuu OEIKOB

COOTBETCTBYIOIINE TTOHSATHUS
IIPY ONHCAHUU COCTABA, CTPOEHUSA U
MPEBPALIEHAN OPraHUYECKUX
COEIMHCHUU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISl COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOM ) (hOpMYJT OpPraHUYECKUX
BEILIECTB.

OrnpenensiTe MPUHAIEKHOCTD BEIIECTB
K OTPE/ICICHHOMY KJIacCy IO COCTaBy U
CTPOEHUIO, HAa3bIBaTh UX

M0 CUCTEMAaTUYECKO HOMEHKJIIATYPE;
MIPUBOJIUTH TPUBHAIbHBIC HA3BAHUS
OTJEJIbHBIX MTPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHUE CBOMCTBA, BAXKHCUIIINE
CIOCOOBI MOTYYEHHS TUITUYHBIX
MPEACTABUTENECH a30TCOACPKAIINUX
COeIMHEHUH (METUIaMUHA, TIIUIMHA,
OCIIKOB).

OnuceIiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OCIIKOB; MOSICHATH
Ha IPUMEpPax 3HaUCHUE OCIKOB

JIJIsl OpraHM3Ma 4eloBeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TO3HAHUS — HAOJII01aTh U
OMKCHIBATH IEMOHCTPAILIMOHHBIN
AKCIIEPUMEHT.

CaMoCTOsITENBHO MJIAHUPOBATH U
OCYUIECTBJISTH CBOIO TO3HABATEIBHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IPYyNIOBON y4eOHOM
JEATETbHOCTH

Hroro no pazgeny

3

Pa3neun. 5. BeicokoMouieKkyJIsipHbIE COCINHEHUS

5.1

IlmacTmaccrl.
Kayuyku. Bonmokna

2

OCHOBHBIE MMOHSITHUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJUMEpU3aIUU, CPETHSS
MoJieKyJsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BRICOKOMOJICKYJISIPHBIX
COEMHEHUN — MTOJMMEPU3ALUS U
MOJIMKOHICHCALIUSL.

ITmacTmacchl (MMOIUATHIICH,
MOJIMIPONUJIEH, MOJTUBUHUIXJIOPUI,
nosnctupoit). HatypanbHslii u
CUHTETUYECKUE KayqyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN ). BoslOKHA: HaTypaabHbIE
(XJI0MOK, EPCTh, MIENK),
HCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO,

BrnageTts n3yyaeMbIMU XUMHYECKUMU
TOHSITUAMU: PACKPBIBATH CMBICIT
M3y4aeMbIX MOHSATUN U PUMEHSITh 3TH
TOHSITUSA MPU OMTMCAHUU COCTABA U
CTPOCHUS BBICOKOMOJICKYJIAPHBIX
OPTaHUYECKHUX BEIIECTB,

JUIs1 OOBSICHEHUS OTICTbHBIX (DAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUTSI COCTABIICHUS CTPYKTYPHBIX (popMyIt
BEILIECCTB U YPABHEHUH PEaKLUi
MOJIMMEPU3ALMH U TTOJTUKOHICHCAIWH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJiee pacpoCTPaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHEHUE
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BHCK03a), CHHTETHYECKHE (KApOH U
JIaBCaH).

JKCIepUMEHTATIbHbIE METOAbI
M3yYeHHsl BeLeCTB M UX NpeBpalleHuii:
e JleMOHCTpauu:

— O3HaKOMJIEHHE ¢ oOpa3LamMu
MPUPOIHBIX U HICKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAcCC, Kay4yKOB

B PA3JIMYHBIX OTPACIIAX.
Hcrnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — HAOJII01aTh U
OIHCHIBATh IEMOHCTPAL[MOHHBIHI
AKCIIEPUMEHT

Hroro no pazaeny 2
OBILEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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11 KJIACC
HaumenoBanue
No KomuuectBo OCHOBHBIE BUJIBI J€ATEIHHOCTH
pa3liesioB U TeM [IporpammHoOe copepraHue
\IT 4acoB oOydJaronuxcs
y4eOHOTro peameTa

Pasznen 1. Teoperuueckue 0CHOBbI XUMHUM

1.1 | CtpoeHue aTOMOB.
[Tepunognueckuii
3aKOH U
[Tepuoanueckas
CHUCTEMa XUMUYECKUX
AJIIEMEHTOB

J.1. MeHneneeBa

3

Xumudeckuii aneMmenT. Atom. CocTtaB
aToMa, U30TOIbI. DJIECKTPOHHAS
000J109Ka. DHEPreTUICCKHUE YPOBHH,
MOJYpPOBHU. ATOMHBIE OpOUTAIH,

S-, p-, d-, f-amemenThr. OcOOEHHOCTH
pacrpe/iesIeHUs AJIEKTPOHOB

10 OPOUTAISIM B aTOMaxX MaJbIX U
OOJIBIIIUX TIEPHOJIOB. DJIEKTPOHHAS
KOH(UTypalys aTOMOB.
[Teprnoanyeckuii 3aK0H 1
ITepunoanyeckasi cucteMa XUMHYECKHUX
anemeHToB /1. 1. MenpaeneeBa. CBs3b
MEePUOANYECKOT0 3aKOHA U
[Tepuoauyeckoii CUCTEMbl XUMHUECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEN
CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MCHCHHS CBOMCTB XUMHYCCKHX
AJIEMEHTOB 1 00pa3yeMbIX UMHU MPOCTHIX
Y CJIOKHBIX BEIIECTB O rpymnnam u
nepuojiaM. 3Ha4eHUE MEePUOIUIECKOrO
3aKOHA U CUCTEMbI XUMHYCCKUX

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHSATUH (BBIABIIATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIIUBATH UX
B3aMMOCBS3b.

PackpbIBaTh CMBICT IEPUOAUUECKOTO
3akoHa /1. 1. MenpeneeBa u
JIEMOHCTPHUPOBAThH €70
CUCTEMAaTU3UPYIOILYIO,
O0OBSICHUTEIBHYIO U IPOTHOCTUYECKYIO
byHKIUY.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHE AaTOMOB XUMHUYECKUX
aneMeHTOB 1-4 neprnoaoB, UCHIONIB3YS
HOHSATHS S-, P-, 0-2JIEKTPOHHBIC
opOUTaNH, JHEPTETUYECKUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMUYECKUX
AJIEMEHTOB U UX COCTUHCHUU

10 MEePUOIaM U TpyIam
ITeprnogmyecko CUCTEMBI

. . Menneneesa
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anemeHToB /.. Menaeneera

B Pa3BUTHUU HAYKH.
JKCIePUMEHTAIbHbIE METOAbI
HU3y4YeHHUs BelIeCTB M X NMpeBpalleHMii:
e JleMOHCTpaIuu:

Buaer Tabmun «Ilepuoanueckas cucrema
XAMUYECKHX IJICMCHTOB

.. MenneneeBay»

1.2

CrpoeHne BemecTsa.
Mmuoroo6pasue
BELIECTB

Ctpoenue BemecTBa. XUMUYECKas CBS3b.
Bunbl (koBajeHTHasi HEMOJSIpHAs U
MOJIsIpHAs, MIOHHASA, METAJTNYECKas) U
MEXaHU3Mbl 00pa30BaHUSI XUMUYECKON
cBs13U (OOMEHHBII U IOHOPHO-
akLenTopHsblii). BogopoaHas cBsi3b.
BanenTHOCTS.
DJIEKTPOOTPHUIIATEILHOCTh. CTETICHb
okucyienusi. KaTMOHbBI U aHUOHBI.
BemectBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSI.

3aKOH MOCTOSTHCTBA COCTAaBa BEIIECTRA.
Tunel KPUCTATITNYECKUX PEUIETOK U
CBOMCTBA BEILIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnsie pactBopbl. KonnyecTBeHHbIE
XapaKTePUCTUKU PACTBOPOB (MaccoBast
JI0JIsl BEIIECTBA B PacTBOPE).

PackpbIBaTh CMBICIT U3YYaE€MbIX
MOHSTUH (BBIIETSATH UX XapaKTepPHBIC
MIPU3HAKHN ) U IPUMEHATH 3TH TTOHITHS
MIPU OMUMCAHUU COCTaBa U CTPOCHMUS
BEIIECTB, JIJIs1 0ObSICHEHHUSI OT/IETTLHBIX
(aKTOB U SBJICHHM.

Onpenensatb BUAbI XUMUYECKOMN CBSI3U
(KOBaJICHTHOM, UOHHOM,
METAJTINYECKOM, BOJIOPOJIHON )

B COCJIMHEHUSIX; TUTT KPUCTAITMIECKOM
PELIETKN KOHKPETHOTO BEILECTBA.
OrnpenensiTh BAJIGHTHOCTh U CTETICHB
OKHCIICHUS] XUMUYECKUX 3JIEMEHTOB

B CO€IMHEHUSAX PA3JIMYHOrO COCTABA.
[TpoBOIUTH BHIYMCIICHHS

C UCIIOJIb30BAHUEM MOHATUS «MACCOBAS
JIOJIs1 BELIECTBA B PACTBOPEY.

Bnanets n3ydyaeMbIMU XUMHUYECKUMU
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Kiaccuduxkanus HeopraHu4ecKux
coenuHeHur. Homenknarypa
HEOPraHUYECKUX BEIIECTB.
JKCIepUMEHTAILHbIE METOAbI
U3yYeHNsl BeIeCTB U UX NMpeBpallleHuii:
e JleMOHCTparuu:

— MOJICJIM KPUCTAUTMYECKHUX PEIIECTOK.
e PacuérHble 3a/1auu:

— pacyeTsl ¢ UCTIOJIb30BAHUEM TTOHSITUSA
«MaccoBas J0JIsl PACTBOPEHHOTO
BCIIICCTBAY

1.3

XUMHUUYECKUE
peaxkuuu

Xumnyeckas peakuus. Knaccupukanus
XUMHYECKUX PEAKIINI B HEOPTaHUYECKON
Y OPraHUYECKON XUMUU. 3aKOH
COXPAaHEHU MACChI BEILIECTB; 3aKOH
COXpPaHEHMS U NIPEBPALEHUS JHEPTUN
IPU XMMHAYECKUX PEAKLIHSX.

CxopocTh peaknunu, €€ 3aBUCUMOCTD

OT pa3nU4HbIX pakTopoB. OOpaTuMbIe
peakuru. XUMUYECKOE PaBHOBECHE.
@akTOpbl, BIUSIONINE HA COCTOSTHUE
XUMHAYECKOTO PAaBHOBECHSI.

[Tpunuun Jle Hlarense.
DNEKTPOIUTHYECKAS JUCCOLUALMS.
CusnbHble U ciiadble anekTpoauTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCas,
HEWUTpalIbHAs, eI04YHast. BonopoaHbiin

MOHATHUSIMHU.

OOBACHATH 3aBUCUMOCTbh CKOPOCTHU
XUMHUYECKON Peakry OT Pa3IuIHbIX
(hakTOpoB.

Onpenensate XapakTep CMEUICHUS
XUMHUYECKOTO PABHOBECHS

B 3aBUCUMOCTH OT BHEILIIHETO
Boznerictus (mpuniun Jle arense).
CocTaBnsaTh ypaBHEHHUS pEAKLIAN
pa3IMYHBIX TUIOB; MOJIHBIE U
COKpalIEHHBIE YPABHEHUS pEaKIUN
MOHHOT0 OOMEHA, YYUThIBasl yCIOBHUS,
IPU KOTOPBIX 3TH PEaKUUu UAYT

710 KOHIIA.

Hcrons30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
Ha0JII0/IEHUE U ONTMCAaHUE XUMUYECKOTO
AKCIIEpPUMEHTA (AEMOHCTPALlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThl): IO ONPEACIICHUIO CPEIBI
BOJHBIX PACTBOPOB BEIIECTB, PEAKIUI
MOHHOTO 0OMEHA, BIIMSHUIO PA3TUYHbIX
(hakTOpOB Ha CKOPOCTh PEAKIIUM.
CrnenoBaTh NpaBUJIaM MOJIb30BAHUS
XUMHUYECKOU OCY10i 1 1a00paToOpHbIM
000pYyI0BaHUEM.

IIpencraBiATs pe3ynbTaTsl
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noka3zatenb (PH) pactBopa. Peakiinu
MOHHOTO OOMEHa B OpraHU4eCcKOoil U
HEOPTraHUYECKON XUMHH.
OKHCIUTENHEHO-BOCCTAHOBUTEIIbHbBIC
peakmmu. [TorsTue 06 3neKTpoIn3e
pacIlIaBOB U paCTBOPOB COJICH.
[Ipumenenue >eKTpoIn3a.
JKCrepUMeHTATbHbIE METObI
U3Y4YeHHs BellleCTB U MX NMpeBpalleHHii:
e JleMOHCTpaIuu:

— pa3noXKeHue MepoKcuaa BOJ0poia

B MIPUCYTCTBHUH KaTaIU3aTopA.

e JlaGopaTOpHBIE OTIBITHI:

— IPOBEICHUE PEAKIIUHA HOHHOTO
oOMeHa;

— OMpeJiesIeHUe Cpeibl PACTBOPOB
BEILIECTB C MOMOIIbIO YHUBEPCATHLHOTO
WHAWKATOpA.

e [IpakTuyeckue pabOTHI:

Ne 1. Bnusinue pa3nuuHbiX (hakTopoB
Ha CKOPOCTh XUMHUUYECKOUN PEaKIIUH.

e PacuérHrble 3a1a4un:

— pacyeThl M0 ypPaBHEHUSM XUMHUYECKUX
peaxkiuii, B TOM YUCJIIe
TEPMOXUMUYECKHE PACUETHI

XUMHUYECKOTO IKCIIEpUMEHTA B (hopme
3aIllMCHU YPABHEHU COOTBETCTBYIOIINX
PEaKIN U AEIaTh BRIBOJAbI HA UX
OCHOBE.

[IpoBOANTH BEIYUCIEHUS

10 YPaBHECHUSIM XUMHUYECKUX PEAKIINM,
B TOM YHCJIE TEPMOXUMUYECKUE
pacu€Thl

Hroro no pazgeny

13
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Pa3nea 2. Heopranuyeckasi XuMusi

2.1

MeTtasuibl

6

Mertamisl. [lonoxxeHne MeTamuioB

B [leproanueckon cucteme XUMUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
MetasuioB. Obmue pusndeckre CBoOMCcTBa
MeTauioB. [ [pumenenne metauion

B OBITY, pupojie U TexHuke. CriiaBbl
METAJLIOB. DIIEKTPOXUMHUYECKUN P
HanpsHKeHU MeTamioB. O0IIue CriocoObl
nosyueHus: metauioB. Koppozus
MeTai1oB. CrIocoObI 31U T

OT KOPPO3UH.

OO611ast xapaKTepucTUKa METAIIIOB
riaBHbIX oarpymi (IA-rpymnmna,
[TA-rpynmna) [lepuoanueckoii cucTemMbl
XUMUYECKUX 3JIEMEHTOB. AJTFOMUHHM.
AMdoTepHbIe CBOMCTBA OKCHUIA U
TUAPOKCU]IA ATFOMUHUS.

OO6mrast xapakTepUCTUKA METAJIJIOB
no0ouHbIx noarpyni (b-rpymnm)
[lepuonnueckoi cucTeMbl XUMUYECKUX
AJIEMEHTOB: M€/lb, LINHK, XPOM, KEJE30.
Baxneiimnmume coeJUHEHNUS METaIJIOB
(OKCHUIBI, TUIPOKCHUBI, COJIN).
JKCrepuMeHTAIbHbIE METObI
H3Y4YeHMS BeleCTB U MX NMpPeBpalleHHil:

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBIIETATH UX XapaKTePHBIC
MIPU3HAKHN ) U IPUMEHSATH 3TH TTOHITHS
MIPU OMKUCAHUU COCTaBa U CTPOEHUS
BEIIECTB, JIJIs1 OOBSICHEHHS OT/ICITLHBIX
(haKTOB U SBJICHH.

OOBsICHATH 001IE 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB DJIEMEHTOB —
METaJUIOB Ml UX COSAMHEHUH C yIETOM
CTPOEHUS UX aTOMOB U TIOJIOKECHUS

B [Ieprnonnueckont cucreme
XUMHUYECKUX DJIEMEHTOB

J1. 1. Menaeneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIITHE
XUMHUYECKHE CBOMCTBA METAJIOB, UX
BAXHEHIIIUX COCTMHEHUH, TOATBEPKAas
ATO OMHUCAHWE TPUMEPAMH YPaBHEHUM
COOTBETCTBYIOIINX XUMUYICCKUX
pPEaKUNil; MPUMEHECHUE METAIUIOB

B Pa3IUYHBIX 00JIACTSIX, a TAKKE
WCITOJIb30BAHUE UX TSI CO3TaHUS
COBPEMEHHBIX MAaTEPHUATIOB U
TEXHOJIOTHM.

OmnuceIBaTh CIIOCOOBI 3aIIUTHI METAJIIIOB
OT KOPPO3HH.

PackppIBaTh CyIIHOCTH OKUCIUTEIIHLHO-
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e J/leMoHCTpauu:

— KoJuiekus «MeTajuibl ¥ CIIaBbD».

e JlaGopaTOpHBIE OTIBITHI:

— B3aUMOJICMCTBUE TUAPOKCHUAA
AJTIOMHUHUS C PACTBOPAMH KUCIIOT U
IIEI0YCH;

— KauyeCTBEHHBIE PEAKI[MU HA KATUOHBI
METAJLIOB.

e [IpakTuyeckue pabOTHI:

Ne 2. Pemienue skcnepruMeHTaIbHBIX
3aJ1a4 110 TeMe «MeTauibhy.

e Pacuérnbie 3amauu:

— pacyeTsl Macchl (00BbEMa, KOJIMYECTBA
BEIIECTBA) IPOYKTa PEAKIUH, €CIIN
OJIHO M3 BEIIECTB JaHO B BUJIC pacTBOpa
C ONPEAETICHHON MacCOBOM J0JIEH
PacCTBOPEHHOIO BEILIECTBA

BOCCTAHOBUTEJIBHBIX PEAKIIUN
MOCPEJICTBOM COCTAaBJICHUS
AIIEKTPOHHOTO 0ajaHca 3TUX PEaKIIHil.
[IpoBouTh peakuuu,
MOATBEPKAAIOIINE XapAKTEPHbIE
CBOMCTBA M3Y4YaeMbIX BEIIECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOLIUE B BOJAHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
Ha0JII0/ICHUE U ONIMCAHUE XUMUYECKOTO
AKCIIEpPUMEHTA (AEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThI).

[IpencraBiATs pe3yIbTaThl
XUMHUYECKOT0 IKCIIEPUMEHTa B popme
3aMKMCH YPAaBHEHHUI COOTBETCTBYIOLIUX
peaxkuuii ¥ e1aTh BHIBOJBI HA UX
OCHOBE.

CrnenoBaTh NpaBUJIaM MOJIb30BAHUS
XUMHUYECKOU TTOCYI0M 1 JTab0paTOpHBIM
000pyI0BaHUEM.

[TpoBOANTH BBIUMCIICHUS

M0 YPAaBHEHUSIM XUMHUYECKUX PEAKIIHIA.
CaMOoCTOSITENBHO MJIAHUPOBATH U
OCYLIECTBJISTH CBOIO [IO3HABATEIbHYIO
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JIESITENbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IpyNnmnoBoil yueOHOU
JIEATEIIbBHOCTH

2.2

Hemeramisr

Hemeramnsl. I1ooxeHne HeMeTaIoB

B [lepruoanueckon cucteMe XuMUYECKUX
anemeHToB /.M. MeHpaeneeBa u
0COOCHHOCTH CTPOSHHUS aTOMOB.
dusznyeckrue CBOMCTBA HEMETAJIJIOB.
AJIOTpOIUS HEMETAUIOB (Ha MpUMEpE
KHCJIOPO/Ia, cephl, hochopa u yriaepoa).
XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
HEMETaJJIOB (TaJOTeHOB, CEphI, a30Ta,
docdopa, yriaepoaa 1 KpeMHuUs).
OKcuapl HEMETAIJIOB.
Kucnoponconep:xaiye KucioThl.
Bopopoanbie coequHeHus

HEMETAJJIOB.

JKCIepUMEHTAILHbIE METObI
U3Yy4YeHUs BellecTB

U UX NpPeBPALLCHUN:

e J/lemMoHCTpauu:

— 00pa3Ipl HEMETaJIOB;

— B3aMMOJICMICTBHE MEJIM C a30THOM
KUCJIOTOW Pa3JIMYHON KOHIEHTPALIU Y.

e JlaGopaTopHBbIE ONBITHI:

— Ka4ECTBEHHbBIEC PEAKI[UU HA aHUOHBI U
KaTHOH aMMOHMUS.

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUH (BBIIETSATH UX XapaKTepHBIC
MIPU3HAKHN ) U IPUMEHSATH 3TH TTOHITHS
IIPY ONKUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, 17151 00BICHEHUS OT/ICIBHBIX
(aKkTOB U SBJICHH.

OOBsICHATH O0ITUE 3aKOHOMEPHOCTHU

B I3MCHCHHUH CBOWCTB HEMETAJIOB M X
COEMHEHNHN C YYETOM CTPOCHUS UX
aTOMOB U TTOJIOKCHHSI

B [Iepnonnueckoit cucreme
XUMHUYECKUX DJIEMEHTOB

J1. 1. Menaeneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEMETAJUIOB, UX
BOKHEUIINX COEUHEHUH, IOATBEPKIAS
ATO OMUCAHUE IPUMEPAMH YPaBHEHUN
COOTBETCTBYIOIINX XHMHUYECCKUX
pEaAKLIUM.

XapakTepu30BaTh BIMSIHAE HEMETAILIOB
U UX COCIMHCHUH Ha )KUBBIC
OpraHU3MBbI; OTIMCHIBATh IIPUMCHCHHE

B Pa3JIMYHBIX 00JIACTSIX MPAKTUYECKOU
JeSATEIbHOCTH YEJI0BEKa.
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e [IpakTruueckue pabOTHI:

Ne 3. Pemienue skciepuMeHTaATIbHBIX
3aa4 o TeMe «Hemeramibny.

e PacuérHrle 3a1a4u:

— pacyeThbl Macchl BEIIECTBA

Wi 00beMa ra3oB 10 H3BECTHOMY
KOJIMYECTBY BEIECTBA, MACCE WU
00BbEMY OJTHOTO U3 yYaCTBYIOIIHUX

B pPEaKIIMH BEIIECTB; PACUE€Thl MACChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOJYKTOB PEAKIUH, €CIIU OJTHO

U3 BEIECTB UMEET MPUMECH

2.3

CBs13b
HEOPTaHUICCKUX U
OpraHUYECKUX
BEIIECTB

Heoprannueckue u oprannyeckue
kuciaoTel. Heopranmueckue u
OpraHUYeCKHe OCHOBaHUS. AMGBOTEpPHBIC
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coenuHenus. I'eneTuueckas CBsI3b
HEOPraHUYECKUX U OPTaHUYECKUX
BECILIECTB

IToaTBEpKaaTh CyIIECTBOBAHKE
T€HETHYECKOU CBSI3H MEXKTY
HEOPraHNYECKUMH BEIIECTBAMU

C IIOMOUIBIO YPABHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX
pEaAKLIUH.

PackpbIBaTh CyIIHOCTh OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN
IIOCPEJICTBOM COCTAaBJICHUS
AIIEKTPOHHOTO OaJIaHCa 3TUX PEAKIIHIA.
[IpoBOoaUTH peakiuy,
MOATBEPKIAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BEUIECTB,
pPacno3HaBaTh ONBITHBIM ITyTEM
AHUOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax.

Hcrons30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
Ha0JII0/ICHUE U ONTMCAHUE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPAMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

IIpencraBiaTs pe3yabTaTsl
XUMHUYECKOTO KCIIEpUMEHTa B (popMe
3aMKMCH YPAaBHEHHI COOTBETCTBYIOIUX
peaklMii U JenaTh BBIBOBI HA X
OCHOBE.
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CJIGI[OB&TL IIpaBUJIaM I10JIb30BAHUA

XUMHUYECKOM OCY101 1 1a00paTOpHBbIM

000pYI0BaHUEM.

[TpoBOAWTH BBIUMCIICHUS

110 ypaBHEHUSM XUMHUYICCKUX PEaKIIHIA.
CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILECTBIISITH CBOIO MIO3HABATEIBHYIO
NESITENIbHOCTD; MPUHUMATh AKTHBHOE
ydacTue B TpyINIoBOil yueOHO
JeSITETHHOCTH

Hroro no pazaeny 17
Pasznena 3. XuMus 1 )KH3Hb
3.1. | Xumus u )Ku3Hb 4 Ponb xuMuu B 00ecIieYeHIN PackppIBaTh poJib XUMUU B PEIICHUH

3KOJIOTUYECKOM, SJHEPTE€TUYECKOU U
MUIIEBON O€30MAaCHOCTH, PA3BUTUHU
MeauIuHbL. [ToHsATHE 0 HAYYHBIX
METOJaX MO3HAHUS BELIECTB U
XUMHUYECKUX PEaKIUH.

[IpeacraBnenus: 00 00X HAYIHBIX
MPUHIIAIIAX TPOMBIIIICHHOTO MOJy4YeHUS
BaXHEHIITNX BEIIECTB (Ha MPUMEpPax
IPOU3BOJICTBA aMMHAKa, CEPHOM
KHCJIOTBI, METAHOJIA).

UenoBek B MUpE BEIIECTB, MAaTEPUATIOB U
XUMUYECKUX PEAKITUI: XUMUS U
3I0POBbE UETIOBEKA; MPaBUIIa
WCTIOJB30BaHUs JIEKAPCTBEHHBIX

OQHCPICTHYCCKUX, CBIPbCBLIX U

IKOJOIH4CCKHUX HpO6HCM qCJIOBCUYCCTBA,

ONMCHIBaTh OCHOBHBIE HAINPABJICHUS
Pa3BUTHSI XUMHUYECKON HAYKHU U
TEXHOJIOTUH.

[IpumensTh npaBusa 6€30MacHOro
oOpalleHusI ¢ BEIIECTBAMH,
UCIIOJIb3YEMbIMU B ITOBCEIHEBHOM
KU3HU, IPaBUJIa TTOBEICHUSI B IIETISX
cOepekeHus 37J0POBbS U OKPYKAIOIEH
MIPUPOJIHON Cpe/ibl; TOHUMATh BPEl
(omacHOCTh) BO3/ICHCTBUS HA )KUBBIC
OpraHU3MBbI ONPEJICICHHBIX BEIIECTB
cmbicl ntokazarens [TJ1K, moscHsaTh
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npenapaToB; MpaBuia 6€30MacHOTO
HCTIOJIb30BaHUS MPENapaToB ObITOBOM
XHMMHUH B IOBCETHEBHOM KU3HU. bBITOBAs
XUMHUYECKasi TPaMOTHOCTh

Ha IMpuMepax CrocoObl YMEHBIIIEHUSI U
MPEIOTBPAIICHUS UX BPEIHOTO
BO3/1E€HCTBUA.

AHaIM3UPOBATh U KPUTUUECKU
OIICHUBATh MH(OPMAIIUIO, CBSI3aHHYIO
C XUMUYECKUMU MPOIIECCAMH U UX
BJIMSTHUEM Ha COCTOSHUE OKPY KaIOIIei
Cpeapbl.

Hcnonb30BaTh NOMyYEHHBIE 3HAHUS U
MpeCTaBICHHs O cepax
JIeSITEILHOCTH, CBSI3aHHBIX C HAYKOU 1
COBPEMEHHBIMHU TEXHOJIOTUSIMHU, KaK
OCHOBY JIJIs1 OPUEHTAILIUK B BEIOOpE
cBoel Oyaymiel nmpodhecCHOHAIBHOM
JIeSITEILHOCTH.

[IpuHuMaTh yyactue B 00CYKISHUN
po0JIeM XMMUYECKON M DKOJIOTHUECKOM
HaIpPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3HUIIHIO TI0 MpoOIeMe U
npejuiaraTb BO3MOYHBIE ITyTH €€
perieHus

Hroro no pazgeny 4
OBIIEE KOJIMYECTBO 34
YACOB I10O ITPOT'PAMME
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