YACTHOE YUYPEXJIEHUE
OBIHIEOBPA3OBATEJIBHASA OPI'TAHU3AIIUA

«IIETPOBCKAS HIKOJIA»
IpunsaTo Yr1Bepxkaa
Ha 3acelaHUH NeJaroru4ecKoro coBera I'enepanbHBIA JTUPEKTOP
nporokoJ Ne 1 ot 29 aBrycra 2025 . Bsizemckas E.K.

npuka3 Nel ot «29» aBrycra_2025 1.

AHHOTAIUA K padoyeil mporpamme
yueOHOro npeamMera « XumMus»

Ha 2025-2026 y4eOHbIii o

Kuaace: 10
YpoBeHnb 00pa3oBaHusi: cpeHee 001Iee 00pa3oBaHue
YpoBeHb 0CBOeHUsI NPOrpaMMbl: 0a30BbIii YPOBEHb

IpenoxaBartens: LHlapsimosa M.H.

MockBa, 2025 .



AHHOTANUA K padoyeil mporpamme
Pabouas nporpamMmma yyeOHoro npeamera «Xumus» A 10 kgaccoB moAroToBiieHa
B COOTBETCTBHH C:
1. denepanbHbiM 3akoHOM «O0 oOpazoBanuu B Poccuiickoit denepanun» oT
29.12.2012 r. Ne 273-P3, B A€HUCTBYIOLIEN pEIAKLUN;
2. npukazoM MunHoOpHayku Poccun ot 17 mas 2012 1. Ne 413 «O6
YTBEPKJIEHUU (eaepaJbHOro TroCyJapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAapTa
cpeaHero oomiero oopazoBanus» (3apeructpuponan 07. 06. 2012 r. N 24480);
3. npukazoM MunHuctepcrBa npocsewieHus Poccuiickon ®Penepanuu  OT
12.08.2022 Ne 732 «O BHeceHUU M3MEHEHHU B (efepalibHbIil roCyJapCTBEHHBIH
oOpa3oBaTeIbHBIM CTAaHAAPT CpEAHEro oOIero o0pa3oBaHUs, YTBEP>KICHHBIM
npukazoM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit ®enepanuu ot 17
mast 2012 r. Ne 413» (3apeructpupoBan 12.09.2022 Ne 70034);
4. npukazoM MunuctepcTBa npocsenienuss Poccuiickoit denepanun Ne 1028
oT 27.12.2023 «O BHECEHMHM W3MEHEHUM B HEKOTOpBIE MpUKa3bl MHUHUCTEpPCTBA
obOpazoBanus u Hayku Poccuiickoii denepannu 1 MuUHHCTEpCTBA MTPOCBEIICHMUSI
Poccuiickoit  @Denepanuu, Kacawoommuecss — (¢eaepadbHbIX — TOCYAapCTBEHHBIX
00pa3oBaTeIbHBIX CTAaHAAPTOB OCHOBHOTO OOIIEro oO0pa30BaHHS U CPEIHETrO
oOmrero oobpazoBanus» (3apeructpuponan 02.02.2024 Ne 77121);
d. npukazoM MunuctepctBa npoceuieHus P® or 12.02.2025 Ne 93 «O
BHeCeHMH wu3MeHeHuss B moanyHkT 18.3.1 mnynkta 18.3 denepanpHOro
rOCy/IapCTBEHHOTO 00pa30BaTENBbHOTO CTaHAapTa CPEeIHEro 00IIero oopa3oBaHus,
YTBEP>KIICHHOTO TpUKa3oM MUHHUCTEpcTBa 00pa3oBaHUs W Hayku Poccuiickoit
®enepanuu ot 17 masg 2012 r. Ne 413 (3apeructpupoBan 17.03.2025 Ne 81559);
6. denepanpHOil 00pa30BaTENBLHON MPOTPaAaMMON CpeaHETo 00IIero 0Opa3oBaHws,
yTBepxkaAeHHOM mnpukazoM Ne 371 MuHuctepcTtBa npocsemeHus Poccuiickoit
®enepannu ot 18.05.23, ¢ UBMEHEHUSIMU U JTIOTIOJIHEHUSIMU;
7. mpukazom MunucrepcrBa npocemieHuss Poccuiickon ®epepaunn ot 09.10.
2024 No704 o BHeCEHMM W3MEHEHHM B HEKOTOpbBIE IpHKa3bl MUHUCTEpCTBA

MIPOCBELLECHUSA Poccuiickoit denepanuu, Kacarouuecs benepanbHbIX
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o0pa3oBaTeIbHBIX MPOrpaMM HadalbHOTO 0O0IIero oOpa3oBaHUs, OCHOBHOTO
o011iero oOpa3oBaHus U CpeIHEro O0IIEro 00pa3oBaHus;

8. denepanbHoOll pabouelt mporpaMMoOi MO XUMHUH CPETHETO OOIIEero 00Opa3oBaHUs
(6a3oBbIit ypoBeHb), MoCKBa;

9. mpukazoM MunuctepcTBa mnpocBemeHus Poccuiickoit  ®enepanuu  OT
23.07.2025 Ne 551 "OOG yrBepxkaeHUU (QeaepaqbHOro NEpPEeuHs SJIEKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOJIB30BAaHUIO TMPHU peaTu3aluu
UMEIOIINX TOCYAapCTBEHHYIO aKKpeAUTaIlMi0 00pa30BaTEIbHBIX MPOrpaMm
HA4YaJIbHOTO OOIIEro, OCHOBHOI'O 00I1IET0, Cpe/IHero oo1ero oopazoBanus',;

10. mHMDOPMAIIMOHHO-METOANYECKUM MUCHbMOM 00 OCOOEHHOCTSX MpPEnojaaBaHuUsI
yaeOHoro npeameta «Xumus» B 2025/2026 yuebHOM rofy;

11. ocHOBHO# 00pa3oBaTeNbHONM MPOTPAMMOi cpeiHero odiiero oopasoBanus UY
OO «IleTpoBckas MIKOIa»;

12. nmporpammoii Bocriutanust UY OO «IleTpoBckast mkoma.

XuMuyeckoe oOpa3oBaHME, IOJIy4aeMO€ BBITYCKHUKAMHU CpEIHEH IIKOJIBI,
ABJIAETCS  HEOThEMJIEMOM 4acTbio UX oOpazoBaHHOocTH. OHO  CIYXKHUT
3aBEpIIAONIMM ATAlOM peali3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KITIOYEBBIX  IIEHHOCTEH, TMPHUCYIIMX  [EJOCTHOM  CHCTEME  XHMHYECKOTO
oOpa3oBaHuA. OTH I1IEHHOCTHM KacaloTCid TIO3HAHUS 3aKOHOB  TPHUPOIBI,
dbopMUpOBaHUS MHPOBO33PEHHUS W OOIIEH KyJIbTYphl UeEJOBEKa, a Takke
AKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOILIEHUS K CBOEMY 3J0POBbI0 U HPHUPOIHOMN
cpene. Peamusyercs xumuyeckoe o0O0pa3oBaHUE YYANIUXCS CPEAHEH IITKOJIBI
CpelncTBaMH Y4eOHOTO TpenMeTa «XUMus», CoAep:KaHnue U MOCTPOCHHE KOTOPOTO
OTIpEJICNICHBl B MpOrpaMMe ¢ y4€TOM Crenu(UKUA HAyKd XUMUH, €€ 3HAYCHUs B
MO3HAHWW TIPUPOJBI U B MATEPHAIBHON XU3HU OOINECTBa, a TaKXe C Y4ETOM
o0mux I1eneld W TPUHIUIOB, XapaKTEPHU3YIOMIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI CcpeaHero ooOmero oOpa3oBanus B Poccuiickoit ®enepanmm. Tak,
HarnpuMmep, Tpu GOPMUPOBAHUU COAECPKAHUS TMpeaMera «XUMHS» YUTEHBI

CICAYIOMMUC ITOJTOXKCHUA O cneumbmce " 3HAYCHHUHN HAYKH XVMUHU.
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XUMHSI Kak D3JIEMEHT CHUCTEMBbl E€CTECTBEHHBIX HAayK HWIpPaeT o0co0yi poiib B
COBPEMEHHOM IIMBUJIM3ALIMH, B CO3JAaHUM HOBOM 0a3bl MaTepUalbHOW KYJIbTYpHI.
OHa BHOCHUT CBOW BKJIaJ B (JOPMUPOBAHUE PALMOHATBHOIO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKpPY)KAIOIIEM MHUpE KaK O €AMHCTBE
INPUPOABl U YelIOBEKa, KOTOpoe (PopMUpYETCs] B XMMHM Ha OCHOBE IOHHUMAHHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOIIETO MHPA, OCO3HAHUS B3aUMOCBA3U MEKIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIACTSMH NMPUMEHEHUS.

TecHo B3aMMOAEHCTBYS C APYTMMHM €CTECTBEHHBIMM HAayKaMH, XHMUS CTaja
HEOTHEMJIEMOI YacThbI0 MUPOBOM KYJIBTYPhl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJa ¥ SKM3HU KaxJaoro ujeHa oOmiectBa. CoBpemMeHHass XMMHS KakK Hayka
co3ujareibHas, KakK HayKka BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pEIICHUE
rJI00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEUECTBA — ChIPbEBOMH,
HHEPreTUYECKOH, MUIIEBOM, IKOJIOTHYECKO 0€30MacCHOCTH U OXpaHbl 310pOBhs. B
COOTBETCTBHM C 0o0mmMMH nensiMu U npunuunamMu COO coxpepxaHue MpeameTa
«Xumusa» (10—11 xmaccel, 0a30BBI ypOBEHb W3yUYCHHS) OPUCHTHUPOBAHO
NPEUMYIIECTBEHHO  Ha  OONIEKYJIbTYPHYIO  TMOJATOTOBKY  OOydYaromuxcs,
HEOOXOMMYIO UM JIJisi BBIPAOOTKH MHUPOBO33PEHUECKHX OPUEHTHPOB, YCIEIIHOTO
BKJIIOUCHUS B JKW3Hb COIIMYyMa, TNPOAOJDKEHUS O00pa3oBaHUS B Pa3THUHBIX
0o0NacTsX, HE CBS3aHHBIX HEMOCPEACTBEHHO ¢ Xumuer. CocTaBIsSIOMUMH
npenMera «XuMuUs» SBISIOTCS 0a30Bbie Kypchl — «OpraHudeckas XUMUS» U
«OO0miass ¥ HeOpraHuyecKas XUMHs», OCHOBHBIM KOMIIOHEHTOM COJCpP>KaHUS
KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HayKHW: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOU
XUMHUHU (C BKJIIOYECHHUEM 3HAHMK Hu3 OOMEeHd XWMHH) W OPraHUYeCKOW XUMUHU.
dopMupoBaHUE JAaHHOW CHCTEMbl 3HAHUN MPU U3YYCHHUH MpeaMeTa 00ecTeunBaeT
BO3MOKHOCTh PAaCCMOTPEHMS BCETO MHOT0OOpa3usi BEIIECTB HAa OCHOBE OOIIMX
MOHSATUN, 3aKOHOB W Teopuil xumuu. CTpyKTypa colaep:KaHHUs KYpCOB —
«Opranundeckas xumusi» U «O01mas 1 HeopraHuueckass XuMus» cPOpMUpPOBaHA B
IIpOrpamMMe Ha OCHOBE CUCTEMHOIO MOJXO0Ja K U3yYEHHUIO YUYEeOHOro Marepuaia u
00yciI0BJI€Ha UCTOPUUECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHUI Ha ONpEEeNEHHBIX

TEOPETUYECKNX YPOBHAX. Tak, B Kypc€ OpPraHM4YeCKOW XWUMHHU BEIIECTBA
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paccMaTpuBalOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHUS OPTraHUYECKUX
COCMHEHUN, a TaKKe Ha YpPOBHE CTEPEOXHUMHUYECKHX H© DIIEKTPOHHBIX
MpeACTaBlIeHU O cTpoeHun BemiecTB. CBedeHuss 00 H3yyaeMbIX B Kypce
BEILIECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOAOPOIOB /IO CIIOKHBIX OMOJIOrMYECKU
AKTUBHBIX COCAUMHEHUN. B Kypce OpraHnyeckod XUMHM II0JIy4arOT pPa3BUTHE
chopMUpOBaHHBIE B OCHOBHOW IIIKOJE TI€PBOHAYAIbHBIC MPEICTABICHUS O
XUMHUYECKOU CBSI3M, KIACCU(PUKAIIMOHHBIX TMPU3HAKAX BEIIECTB, 3aBUCHUMOCTHU
CBOWCTB BEIIIECTB OT UX CTPOEHHUS, O XUMHUYECKON peakiuu. [log HOBBIM yriom
3peHus B mpeamere «XuMus» 0a30BOr0 ypOBHS pacCMaTpPUBAETCS M3YUYCHHBINH B
OCHOBHOUM TIKOJE€ TEOPETHYECKUM MaTepuan M (HaKTOJIOTHYECKHE CBEICHUS O
BEI[ECTBAX M XMMHYECKOW peaknuu. Tak, B dacTHocTH, B Kypce «OOmas u
HEOpraHWYyecKas XHMHUA» YYalllUMCS TMPEJAOCTaBIACTCS BO3MOXKHOCTh OCO3HATh
3HAYCHHUE TEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJO0JOTHYECKUX
MO3UIUH, TIIY0)Ke TTOHITh UCTOPUUYECKOE U3MEHEHUE (PYHKIIMI 3TOro 3aKOHAa — OT
obobmaromei 10 oOBICHSIONMEH U Tporuo3upyromeit. Enqunas cuctema 3HaHUHN 0
BAXHEHIIMX BEIIECTBAX, MX COCTAaBE, CTPOCHUU, CBOWCTBAX W IPUMEHEHUH, a
TAKXXE O XMMHUYECKUX PEAKLUMAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAaHUS
nonoyHseTcss B Kypcax 10 u 11 kiaccoB ajneMeHTaMU COJIep>KaHUsl, UMEIOIIUMHU
KyJIbTYPOJIOTUUECKUA W TPUKIAJHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT
NOHMMAaHUIO B3aUMOCBSI3M XMMHUHU C APYTMMM HAayKaMH, PaCKpbIBAlOT €€ pOJib B
MMO3HABATEIbHOM M MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBaXEHUS K TIPOIECCY TBOPYECTBA B 00JACTH TEOpPUH W
MIPAKTUYECKUX MPUIOKEHUN XMUMHUH, ITIOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX MpoOJieMax, CBS3aHHBIX C XUMUEH,
KPUTUYECKA OCMBICIMBATh WH(DOpPMAIMI0O W TMPUMEHATH €€ ISl TOIOJHECHHS
3HAHWUM, PEUICHHS] HHTEJUIEKTYaJIbHBIX U SKCIIEPUMEHTAIBHBIX UCCIIEI0BATENbCKAX
3amad. B menom coxepikanune y4eOHOTO mpeamera «XuUMUS» JTaHHOTO YPOBHS
M3YUYCHUSI OPUEHTUPOBAHO HAa (POPMUPOBAHUE Yy YyUalIUXCA MHUPOBO33PEHUECKOU
OCHOBBI JJIsl TOHUMaHUs PUIIOCO(CKUX UJIeH, TAKUX KaK: MaTEPUATIbHOE €IMHCTBO

HCOPraHN4YCCKOI0 U OPraHn4cCKOro Mupa, O6YCJ'IOBJ'ICHHOCTB CBOMCTB BCIICCTB UX
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COCTaBOM U  CTPOCHMEM, [IO3HABAEMOCTb IPUPOAHBIX SABJICHUU IyTEM
HKCIIEPUMEHTAa M PpEIICHHUS NPOTUBOPEUMA MEXAYy HOBBIMHU (akrtaMu U
TEOPETUYECKUMHU  IPEANOCHIIKAMYU, OCO3HAHWE pOJM XHMHU B PEUICHUHU
HKOJIOTHYECKUX TMpoljieM, a Takke npodiieM CcOEpeKeHUs SHEPreTUYECKUux
PECYPCOB, CHIPbS, CO3AAaHUS HOBBIX TEXHOJOTUI U MaTtepuaioB. B miane pemenus
3alay  BOCHMTAHMS, Ppa3BUTHS M COUMAIM3aUMU OOYyYarolIMXCS TPUHSATHIE
OpOorpaMMOM TOAXOJbl K OINPEIEIECHUIO COJAEpkKaHUS W IMOCTPOEHUS NpeaMeETa
npenycMaTpuBaloT (OPMHUPOBAHUE Y YYAIIMXCA YHHMBEPCAJIBbHBIX Y4EOHBIX
JNENUCTBUHM, MMEIOIIMX 0a30BOE€ 3HAUYECHHME [JISl Pa3JIMYHBIX BUAOB JEATEIbHOCTH:
penieHus: npobsieM, MOMCKa, aHanu3a U 00paboTKu MHGPOPMALMHM, HEOOXOAUMbBIX
JUIsE TIPUOOpPETEHUsI OMbITa MPAKTHUYECKOW U HUCCIEI0BATENbCKON N1eITeNbHOCTH,
3aHUMAOIIE BaXKHOE MECTO B ITO3HAHUU XUMHUH.
HEJN U 3AJAYN YUYEBHOTI'O ITPEJIMETA «XUMUWS»
B npakTuke npenogaBaHus XUMHUHM KaK B OCHOBHOMW, TaK U B CPEIHEW LIKOJE, MPU
ONpENIEIICHUH COJEPKATEIbHON XapaKTepUCTHKU LEJIel U3y4deHUs MpeaMeTa
HaIlpaBJICHUEM  TIEPBOCTENIEHHOW  3HAYMMOCTH  TPAJWLMOHHO  MPHU3HAETCA
dbopMHUpOBaHME OCHOB XHMHMYECKOW HAayKH Kak oOOJacTH COBPEMEHHOIO
€CTECTBO3HAHHUSA, NPAKTUYECKOW JIESITEIbHOCTH YEJIOBEKA M KaKk OJHOro U3
KOMIIOHEHTOB MUPOBOM KyJIbTypbl. C METOANYECKON TOUKH 3pEHUS TAKOM MOJIXOJ
K OMNpENECICHUIO IEJNe H3y4eHUs MpEeIMETa SBISAETCS BIIOJHE OMNpPaBIAAHHBIM.
CornacHo JaHHOM TOYKE 3pEHHUSI TJIABHBIMH LEISIMH U3YUYEHHUS MTpeaMeTa « XUMHU»
B CpeJIHEH IIKoje Ha 6a30BOM YPOBHE SIBIISIOTCS:
dbopMupoBaHUE CUCTEMBl XMMHUYECKUX 3HAHWM KaK Ba)KHEHIIEH COCTaBIISIONMICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOW JIEXKAT KIIIOUEBBIC
MOHATUSA, (PyHIAMEHTAIbHbIE 3aKOHBI M TEOPUU XUMHUM, OCBOCHHE SI3bIKA HAYKH,
YCBOEHHE M MOHMMAaHUE CYIIHOCTH JOCTYIHBIX 0000IIEHUH MUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJIEHUE C UICTOPUEHN UX PAa3BUTHS U CTAHOBJICHUS;
dbopMupoBaHUe U pPa3BUTHE NPEACTABICHUNA O HAYYHBIX METOJAaX MO3HAHUS

BEILIECTB M XUMHUYECKHUX PEaKlHil, HEOOXOAMMBIX ISl MPUOOpPETEHUS YMEHHUI



7
OPUEHTHPOBATHCS B MUPE BEIIECTB M XUMHUYECKUX SIBICHUM, UMEIOIIUX MECTO B
[IPUPOAE, B IPAKTUYECKON U IIOBCEIHEBHOU JKU3HU;

pa3BUTHE YMEHUH U CIHOCOOOB NEATENbHOCTH, CBSI3AHHBIX C HAOJIIOJEHUEM U
O0OBSCHEHHEM XMMUYECKOI'O 3KCIEpPUMEHTa, COOIIOAECHUEM MpaBui 0O€301acHOro
oOpallieHusl ¢ BEIIEeCTBAMM.

Hapsiny ¢ »TuMm copaepxaTenbHas XapaKTepUCTUKA LEJIed W 3a7a4 U3y4YeHHs
npeaMeTa B IporpaMMe YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU
OpUOpPUTETAMU B CUCTEME o0miero cpeaHero o6OpasoBanus. CerogHs B
OpernojaBaHud  XMMHUM B OoJyiblIed  CcTeNeHM OTHAETCs  MpeAnoyYTEeHUE
NPAKTUYECKOM KOMIIOHEHTE Ccojepx aHusi OOydeHHs, OPHEHTHUPOBAHHOM Ha
NOJIFOTOBKY BBIMNYCKHMKA IIKOJIBI, BJAJCIONIET0 HE Ha0OpoM 3HaHUU, a
(YHKIIMOHAJIBHOW TPaMOTHOCTHIO, TO €CTh CIOCOOAMH U YMEHHUSIMU aKTHBHOIO
MOJIYYEHUsT 3HAHUM M TPUMEHEHUS HUX B PEAIbHOM JKU3HU [JIsl PEIICHUS
NPAaKTHYECKUX 3aJady. B 92TOH CBSA3M TpU H3YYEHUH TMpeaMera «XUMHs»
JTOMHUHHPYIOIIEE 3HaYCHUE TPUOOPETAIOT TAKKE 1IEJU U 3a]1a4uH, KaK:

ajganTamus OOyYaloluXcsl K YCJIOBHSIM JIMHAMUYHO pPa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY HPUHITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHUEM;

dbopMupoBaHue y 00y4arONIUXcsl KIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMITETCHIIH ),
MMEIONIUX YHUBEPCAIbHOE 3HAYEHUE [JIl PAa3IUUYHBIX BHUAOB JESATEIbHOCTH:
penieHus: mpobiieM, MOWCKa, aHanu3a U 00paboTKu MHGOpPMAIHH, HEOOXOAMMBIX
JUTSE TIPUOOPETEHUs OMBITa NEATEILHOCTH, KOTOpas 3aHUMAaeT Ba)XHOE MECTO B
MMO3HAHUMU XMMUH, a TAKXKE JIJISl OLICHKU C MO3MIMI IKOJIOTUYECKON 0€30IacHOCTH
XapakTepa BIUSHUS BEUIECTB U XMMHUYECKUX MPOILIECCOB HA OPraHU3M YEJOBEKa U
IIPUPOAHYIO CPENY;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HWHTEIUICKTYaJbHBIX M TBOPYECKUX
crocoOHOCTEM 00yYaroUUXCs: CHOCOOHOCTH CaMOCTOSITENIbHO TPUOOPETAaTh HOBBIE

3HaHUs 110 XMMHH B COOTBCTCTBHHU C ) KU3HCHHBIMH HOTpeGHOCTSIMI/I, HCIIOJIBb30BATh
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COBPEMCHHBIC MH(POPMAIMOHHBIC TEXHOJIOTHUU NJIsl MIOMCKA W aHajau3a y4eOHOU |
HAyYHO-TIOMYJISIPHON MH(DOPMAITUH XUMHYECKOTO COICPKAHUS;
dbopMHUpOBaHUE W PA3BUTHE Y OOYYAIONIIMXCS ACCOIMATHBHOTO W JIOTHYECKOTO
MBIIIJICHUS, HA0TI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOIUMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU W TIPOBEICHUU XHMHYECKOTO
AKCIIEPUMEHTA;
BOCIIMTAaHUE Yy  OOydaromuxcsi  YOeXKAEHHOCTH B T'yMaHUCTHYCCKOM
HAIPABJICHHOCTH XHMHH, €€ Ba)XKHOW POJIM B PEIICHUU TI00ATBHBIX MTPOOJIEM
PaIMOHAILHOTO MPUPOIOTIONB30BAHUS, TTOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHCHHUS TPUPOJHOTO PABHOBECHUS; OCO3HAHHMS HEOOXOIUMOCTH OCpEKHOTO
OTHOIICHHWS K TPHUPOJEC M CBOEMY 3J0POBBIO, a TAaKXKE NPUOOPETECHHUS OIBITA
UCIIOJIb30BAHUS TTOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIUSX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.
Ienu w 3amaun  u3ydeHHUs] MpeaMeTa «XHUMHS» TMOJYYIH MOJIPOOHYIO
METOAMYECKYI0 HMHTEpIpeTaio B pasaene mnporpamMmbl  «Ilnanupyemsbie
pe3yabTaThl OCBOCHHS TIpeaMeTay, Omarojaps deMmy oOecriedeHo dYETKOe
IpeACTaBICHUE O TOM, KaKWe 3HAHUS W YMEHHS HMMEIOT MPSMOE OTHOIICHHE K
pean3alu KOHKPETHOW LEITH.
B cucreme cpemnero obmiero obpasoBaHus «XHMUsA», W3ydaemas Ha 0a30BOM
ypOBHE, TpH3HaHA OO0S3aTeIbHBIM YYEOHBIM IPEIMETOM, BXOJISIINM B COCTaB
npeaMeTHon obnactu «EcTecTBeHHO-HAYYHBIC TTPEAMETHD)
B cooTBeTcTBHU ¢ y4eOHBIM IJIAHOM HA U3yYECHHE YUEOHOTO IpenMeTa « XuMUs» B
10 xmaccax orBoauTcst 68 4acos.
YMK:
Vueonuk Xumusa 10 xmace IN'a6puensa O.C., OctpoymoB WN.I'., Cnagko C.A.
Mocksa, AO «IIpocBernieHue.
VueOonuk Xumusa 11 xmace I'abpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A.

Mockga, AO «IIpocBenieHue.

HJIaHI/lpyeMbIe pe3yJbTaThbl OCBOCHUSA y‘l@ﬁHOFO npeamerTa.
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B cooTBeTCTBMM ¢ CHCTEMHO-IEATEIHLHOCTHBIM TIOAXOAOM B  CTPYKType
JUYHOCTHBIX PE3YIhTATOB OCBOCHHUS MpeaMeTa «XWMHUsS» Ha ypPOBHE CPEIHETO
o0111ero 00pa3oBaHUsl BbIJEIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HAHHE OOYYAIONIUMHUCS POCCUMCKON TPAXKIAHCKONW UICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CAaMOOTIPE/ICIICHUIO;

HaJIMYUe MOTHUBAIIUU K 00yUEHUIO;

IICJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUH JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IICHHOCTEH U UCTOPUUCCKUX TPaJIUIINNA 0a30BOM HAyKU XUMHH;
TOTOBHOCTh W CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCSI B  CBOCH
JESATEIBPHOCTH TICHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, IMPUCYIIUMH IE€JIOCTHON
CHUCTeMe XHMHUYECKOTO 00pa30BaHus;

HaJIMYME MPAaBOCO3HAHUS YKOJOTHYCCKON KYJIbTYphl H CIOCOOHOCTH CTaBUTh LU

N CTPOUTD )KU3HCHHLBIC IIJIaHBbI.

JIMYHOCTHBIE Pe3yJbTaThbl OCBOCHHUS IIpeaMeTa «XHUMHUS» JTOCTUTAIOTCA B
€IUHCTBE YYEOHOM W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU
U WacaaMU POCCUMCKOTO TPAXKIAHCKOTO OOIINEeCTBA, MPHUHATHIMH B OOIIECTBE
HOpMAaMH W TIpaBWJaMH  TIOBEJICHHS,  CIIOCOOCTBYIOIIMMH  IpOIECcaM
CaMOIIO3HAHMS, CaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU

00yJaromuxcs.

JIM4HOCTHBIE  PEe3ylbTaThl  OCBOCHUA  MOpeaMeTa  «XHUMHUS»  OTPAXKAIoOT
c(hOpMHUPOBAaHHOCTh OIBITA ITO3HABATCIBHOW M TMPAKTUYCCKOU JIECSITCIHBHOCTH
00yJaromuXcs MO peaanu3aiyy MPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

OCO3HAaHUS OOYYArOIIUMHUCA CBOMX KOHCTUTYIIMOHHBIX MpaB M OO0S3aHHOCTEH,

YBAXKEHUA K 3aKOHY M MPABOIOPSAIKY;
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MPEJICTABIEHUS O COUMAIBHBIX HOPMaxX M MpaBUJIaX MEKJIMYHOCTHBIX OTHOLICHUN
B KOJUICKTHBE;
TOTOBHOCTH K COBMECTHOW TBOPYECKOM NESATEIBHOCTH MPHU CO3JAaHUU Y4EOHBIX
MPOCKTOB, pEIICHUHW Y4YeOHBIX M T[O3HABATENbHBIX 3aJlad, BBINOJHCHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;
CIIOCOOHOCTU MOHUMATh U NMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI
JPYTUX MPU aHAJIU3€ PA3JIMYHBIX BUJOB YUCOHOM NESITEIHHOCTH;
2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:
LEHHOCTHOTO  OTHOWIEHHSI K HCTOPUYECKOMY H©  HAYYHOMY  HACIJIEIUIO
OTE€YECTBCHHON XMMUH;
YBOXEHUSI K TIPOIIECCY TBOpPYECTBA B OOJACTH TEOPUM U MPAKTHUYECKOTO
NPUMEHEHUSI XMMHUHU, OCO3HAHUS TOrO, YTO JOCTHMIXKEHUSI HAyKH €CTh PEe3yJbTaT
JUTMTENIBbHBIX ~ HAOJIOJICHUH, KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  ITOWCKOB,
NOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;
MHTEpECa W IO03HABATEJIbHBIX MOTHMBOB B IOJYYEHHH U MOCJIEAYIOIIEM aHAIU3€
UHGOPMAIIMH O TIEPEIOBBIX TOCTIKEHHUSIX COBPEMEHHOM OT€YECTBEHHON XUMUH;
3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS
HPaBCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IOBEACHUS;
CIIOCOOHOCTH OIICHMBATh CUTYallUM, CBA3AaHHBIE C XUMHUYECKUMH SIBICHHUSIMHU, W
IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;
TOTOBHOCTH OLICHUBATh CBOE MOBEJACHUE U MOCTYIKHA CBOMX TOBAPUILEH C MO3ULIUI
HPABCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHUE IMOCIIEICTBUNA 3TUX IIOCTYNKOB;
4) GpopMupoBaHus KYJbTYPbI 310POBbS:
MOHUMAaHUS IEHHOCTEH 3I0pOBOTO M 6€30macHOro o0pa3a >KU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3UUYECKOMY H TICUXUYECKOMY
310POBBIO;
coOytoieHUsT MpaBuil 0OE€30MacHOr0 oOpalleHuss C BellecTBaMU B OBITY,

HOBCGI{HCBHOﬁ JKHN3HHU U B Tp}Q[OBOﬁ ACATCIbHOCTH,; IIOHNMMAaHMWA LICHHOCTU ITPpaBHJI
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WHJMBUIYaIbHOTO W KOJUIEKTUBHOTO OE30MaCHOr0 IMOBEJECHHUS B CUTYyalusiX,
YIPOKAOIINUX 3J0POBBIO U KU3HU JIOAEH;
OCO3HAHHUS TOCIEACTBUN U HENPUATHS BPEIHBIX NPUBBIUECK (yHOTpeOJIeHUs
AJIKOTOJIsI, HAPKOTUKOB, KYpEHU );
5) Tpya0BOro BOCIMTAHMS:
KOMMYHHUKaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0BATEIbCKOM
NESATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW U  JAPYruxX BUIAX
NESATENbHOCTH;
YCTAaHOBKM HA AKTHMBHOE Y4YacTHE€ B PEHICHHM MPAKTUYECKUX 3aJa4 COLMATbHOMU
HaIPaBJIEHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);
MHTEpECca K MPaKTUUECKOMY U3YUYEHHUI0 MTPOodeCcCHil pa3IuyHOro pojia, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUH 110 XUMUM;
YBAKECHUS K TPYAY, JIOASIM TPYJa U pe3yJibTaTaM TPYJI0BOU JAEATEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHUAYAJIbHOW TPAeKTOPUU OOpa30BaHUA,
Oynyiieit mpodeccun M pean3aiuy COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XHWMHH, MHTEPECOB U TMOTpeOHOCTEH
00I1IeCTBa;
6) 3K0/10rM4eCcKOro BOCIIUTAHUSA:
DKOJIOTUYECKH I1€JIeCO00pa3HOro OTHOIIGHHUS K TPUPOJE, KaK HCTOYHHKY
CYIIIECTBOBAHMS KU3HU HA 3eMIIE;
MOHUMaHUs TJIOOAJBHOTO  XapakTepa HSKOJOTMYECKMX MpoOJieM, BIUSHUA
SKOHOMHUYECKHUX ITPOLECCOB HA COCTOSIHUE NMPUPOJHON U COLIMATIBHON CPEIb;
OCO3HAHUS HEOOXOAMMOCTH HCIOIb30BAHUS JTOCTUKEHUU XUMHUM ISl PEIICHHS
BOIIPOCOB PAIMOHAJIBHOTO ITPUPOAONIOIB30BaHMUS;
AKTUBHOI'O HEMPUATHUS JEUCTBUI, MPUHOCSIINX BPEI OKPYKAOUIEH MPUPOIHOU
cpene, yMEHHs MPOTHO3UPOBATh HEOIATONMPHUATHBIE YKOJIOTUYECKUE TOCIEICTBUS
MPEANPUHUMAEMBIX IEUCTBUM U PENOTBPALIATD HX;
HAJIMYMSI PA3BUTOTO HKOJOTMYECKOTO MBIIIJICHHS, 3KOJIOTHYECKOW KYJIbTYPHI,
OnbITa NEATENBbHOCTH JKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUS

PYKOBOACTBOBATLCA HMHU B HOSH&B&TCHBHOﬁ, KOMMYHHKaTHBHOﬁ " COHHaHLHOﬁ
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MIPaKTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO MPOTUBOCTOATH HJIEOJIOTHH
xemo(poouwu;
7) IEHHOCTH HAYYHOI'O IO3HAHMA:
c()OpMUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHs HAYKH U OOIIECTBEHHOU MPAKTUKU;
MOHUMAaHUs cnenu(UKN XMMUM KaK HAyKd, OCO3HaHUs €€ posiv B (OPMUPOBAHUU
PalMOHAILHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LIEIOCTHOIO MPEJCTaBICHUs 00
OKpYXalollleM MHpE KaK O €IUHCTBE MPHUPOABbl W YEJIOBEKAa, B IO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHUH NpOoOJeM COXpaHEHUs HPHUPOIAHOIrO
paBHOBECHS;
yOeXAEHHOCTH B 0CO00M 3HAUMMOCTH XMMHUHU JIJISi COBPEMEHHOW LIMBWIIM3AIMU: B
e€ ryMaHUCTHYECKOW HAIpPaBICHHOCTU U BaXXHOW POJM B CO3[JaHUU HOBOM Oa3bl
MaTePHUAIbHON KYJIBTYpBhI, PEIICHUH TJI00aNbHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS
YeJIOBEUYeCTBA — CBhIPbEBOM, HHEPreTHYECKOH, NHIIEBOM U HKOJIOIMYECKOM
0€30MacHOCTH, B Pa3BUTUU MEAMIMHBI, 0OECIIEUEHUHN YCIOBHM YCHEIIHOI0 TpyAa
1 3KOJIOTHYECKHU KOM(OPTHOH JKHU3HU KaXKIOr0 4iIeHa 00IIeCTBa;
€CTECTBEHHO-HaYyYHON TI'PaMOTHOCTH: NOHUMAaHUs CYIIHOCTH METOAOB IO3HAHUS,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH UCIOJIb30BaTh MOJy4yaeMble
3HaHUS IS aHajdu3a U OOBACHEHHUS SBJICHUH OKpYXAloIIero Mupa M
HNPOUCXOAAIINX B HEM U3MEHEHUH, YMEHUS J1elaTh 000CHOBaHHbBIE 3aKJIFOUEHUS Ha
OCHOBE HAyyHBIX (PAKTOB M HUMEIOUIMXCA JAHHBIX C LEJIbI0 IOJIYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;
CHOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh XMMHMUYECKUE 3HAHUS JJIS PELICHHS
npo0JieM B peasibHbIX JKU3HEHHBIX CUTYaLlUsIX;
MHTEpeca K O3HAHUIO U UCCIIEA0BATEIBCKON IEATEIbHOCTH;
TOTOBHOCTH U CITIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U caMO00pa30BaHHUIo,
K AaKTHBHOMY TIIOJyYEHHIO HOBBIX 3HAHMMl 10 XUMHUU B COOTBETCTBUHU C
KU3HEHHBIMU TOTPEOHOCTAMM; MHTEpeca K OCOOEHHOCTSM TpyAa B pa3IMYHBIX

cepax nmpodeccuoHATBLHON JeATEIHFHOCTH.
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METANPEIMETHBIE PE3YJIBTATHI
MeranpenMeTHbIE pPE3yJbTaThl OCBOEHUS Y4eOHOTo mpeaMera «XuMus» Ha
YPOBHE CPEeIHETO 00111er0o 00pa30BaHUs BKIIOYAOT:
3HAYUMBIE TSt dbopmupoBaHus MHUPOBO33pPEHUS oOy4aromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAayyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPTHUs, SIBJICHHE,
npolecc, CUCTeMa, HaydHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIEA0BaHNE, HAOIIOEHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,
PETYISITUBHEBIE), oOecreynBaroIre dbopmMupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH U COI[MATIBHOM KOMITIETEHIIMH 00YyYaloInXCs;
CIIOCOOHOCTh 00YYAIOLIUXCSl HMCIOJB30BaTh OCBOCHHBIE MEXKIUCIUIUITMHAPHEIE,
MHUpPOBO33pEHUYECKHE 3HAHUS M  yHHMBEpCajbHble Yy4deOHble JEHCTBUS B
[IO3HABATEIbHOMN U COLMATIBHON IPAKTHKE.
MeranpenMeTHbIE  pe3yibTaThl  OTpPaXkalOT  OBJIAJEHUE  YHUBEPCAIbHBIMU
y4yeOHBIMU  TI03HABATEIbHBIMH, KOMMYHUKAaTUBHBIMM U  PETYJIATHUBHBIMU
JIEUCTBUSIMU.
ITo3HaBaTe/IbHbIC YHHBEpPCAJbHbIE Y4eOHbIe 1eiICTBHS
ba3oBrble 1oruyeckue 1eMcTBUA:
CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTYaJU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpHBaTh;
OINpENENATh LeJIN AEATENbHOCTH, 3a/1aBasi HapaMeTPhbl U KPUTEPUU UX TOCTHXKECHHUSI,
COOTHOCHUTB PE3YyJIbTaThl IEATEIbHOCTH C IIOCTABICHHBIMU LIEJISIMH;
WCIIOJIB30BaTh NP OCBOCHMM 3HAHUU MPUEMBI JIOTMYECKOTO MBIIIJIEHUS —
BBIICJIATh XAPAKTEPHbIE NPU3HAKW MOHATHM W YCTAaHABIMBAaTh UX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUSA U OOBSICHEHHS OTAEIBHBIX (PAaKTOB U

SIBIICHUM;
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BBIOMpATh OCHOBAHUSA U KPUTEPUM ISl KiacCHU(PUKAIMU BEIIECTB U XUMHUUYECKUX
pEeaKlnii; YCTAaHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBSI3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU;
CTPOUTH JIOTUUECKHUE PACCyX ICHUS (MHAYKTUBHbBIC, NENYKTUBHBIE, 10 aHAJIOTHUN),
BBIABJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEYUS B PACCMATPUBAEMBIX SIBICHUSAX,
(dbopMyITHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;
NPUMEHSTh B MPOILIECCE IMO3HAHUS, HCIOIb3YyEMbIE B XUMHHM CUMBOJIMYECKHUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATE MOJCIIBHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TpPHU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3YYaEMBbIX BEIIECTB U XUMUUYECKUX PEAKIUM.
Ba3oBble ncciaenoBaTe/ibCKie AeiicCTBUS:
BJAJETh OCHOBAMHM METOJOB HAay4YHOTO TO3HAaHUS BEIIECTB M XUMHUYECKUX
peaKiuu;
dbopMynHpoBaTh LETU W 33Ja4d HMCCIEIOBAHMS, UCIOJIb30BaTh MOCTABICHHBIE U
CaMOCTOSITETILHO  C(pOpMYyNHpPOBaHHBIE BONPOCH B KAayeCcTBE MHCTPyMEHTa
MO3HAHUS U OCHOBBHI JJis1 (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;
BJIAJETh HABBIKAMU  CaMOCTOSITEILHOTO  IUIAHUPOBAaHUS U MPOBEIACHUS
YYCHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAONIONATH 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €Tr0 Pe3yNbTaT, (OpPMYIUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHON padoTe;
npuoOpeTaTh  OMBIT  YYCHHUYECKOW  HMCCIEIOBATEIIbCKOM W MPOCKTHOM
NEATENbHOCTH, MPOSIBIATh CIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEJIbHOMY
IIOMCKY METOJOB pEUICHUS NPAaKTUYECKUX 3a7ay, MPUMEHCHUIO Pa3JIMYHBIX
METOJI0B NO3HAHUS.

Pabora ¢ undgopmaumeii:
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OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX HMH(pOpManuu (HaydyHO-TOMYyJsipHas
JUTepaTypa XUMHUYECKOTO COJAEpXaHUS, CIOPAaBOYHBIE MOCOOUS, PECYpCh
WuTepHera), aHanu3upoBaTh HWHGOPMALMIO pPA3IMYHBIX BHIOB U  (opm
Mpe/ICTaBIICHNUS, KPUTHUYECKHU OLICHUBATh eé JOCTOBEPHOCTD u
HEMPOTUBOPEUYHUBOCTb;
(opMynHpOBaThH 3aIIPOCHI U MPUMEHATH Pa3IMYHbIE METOJIbI IIPH MOUCKE U 0TOOpE
uHpOpMaIK, HEOOXOAMMOM [JIsl BBIMOJHEHUs Y4eOHBIX 3a/ay ONpeaeiaEéHHOro
TUIA;
OpuoOpeTaTb  ONBIT  MCMOJB30BaHUS  MHGOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUUHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITEJILHO BBIOMPATh ONTUMAJIbHYIO (HOpMY MpeacTaBieHUs HHPOPMAIINH
(cxembl, rpaduKH, TUarpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);
UCIIOJIb30BaTh HAYYHBIN A3BIK B KAaueCTBE CPEJICTBA MpU pabOTe C XUMHYECKOU
UHpOpMaIMe: NPUMEHATh MeXIpeaMeTHble ((PU3MUecKne U MaTeMaTUYECKHE)
3HaKHU U CUMBOJIBL, (pOopMyIIbl, aOOpEeBHATYpPbHI, HOMEHKIIATYPY;
UCMOJb30BaTh M NPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarjasiAHOCTH.
KomMyHnKaTHBHBIE YHHBepCAJIbHbIE yUeOHbIe 1elicTBUS:
3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOl TeMbl B XOJ€ JAMajora H/WiH
JIUCKYCCUHM, BbBICKa3bIBaTh  HUAEH, (POPMYIUPOBATH CBOM  HPEJIOKECHMS
OTHOCUTENBHO BBIITOJIHEHMSI IPEIOKEHHOM 3a/1a4H;
BBICTYIIaThb C IMPE3ECHTAlHUEd pe3yJbTaTOB II03HABATEIBHOW JIESITEIBHOCTH,
MIOJIYYEHHBIX CAMOCTOSTEIBHO U1K COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUH
XUMHYECKOr0 3KCHEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BELIECTB, pealu3alii Y4eOHOro MpoekTa u (GOpMyIUpOBaTh BBHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM MYTEM COIJACOBAaHUS MO3UMLUN B
X0J1€ OOCYXKJIeHUSI U OOMEHA MHEHUSIMHU.
PerynsiTuBHbIC YHHBepcaJlbHbIe YUeOHbIE AelicTBUS
CaMOCTOSITEJIbHO  IUIAHMPOBAaTh U OCYILECTBIIATH CBOK  I103HABATENIbHYIO

ACATCIbHOCTDL, OIIPCACIIAA ee o MW 3aaadd, KOHTPOJIHPOBATHL M IIO0 MEPC
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HEOOXOIMMOCTH KOPPEKTUPOBATh MpejiaraéMblii  alrOpUTM JEUCTBUA NpH
BBINIOJIHEHUN YYEOHBIX M HCCJIEAOBATENbCKUX 3a/Jady, BbIOMpaTh Haubosee
3¢ (}exTuBHBIN crnoco0 HX pemeHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BELIECTBAX U XUMUUYECKHX PpEAKIHAX; OCYILIECTBISATh CAMOKOHTPOJb CBOEH
JESITEIbHOCTU HAa OCHOBE CAMOAHAJIN3a U CAMOOLIEHKU.
B ¢denepanbHbIX M pervoHa’IbHBIX MPOLEAYpaxX OLIEHKM KayecTBa 0Opa3oBaHUA
UCIIONIb3YeTCA  IepedyeHb  (KoaudukaTtop) MNpoBepseMbIX TpeboBaHUM K
METanpeJMETHbBIM  pe3yJbTaTaM  OCBOEHHUS  OCHOBHOM  0Opa3oBaTeIbHOM

IpOrpaMMbl CPETHETO 00IIero 00pa3oBaHus.

[lepeuens (koaudukaTop) NpoOBEPsSEMbIX
TpeOOBaHUI K METANpPEIMETHBIM pe3yJbTaTaM OCBOCHHSI OCHOBHOM

o0pa3oBaTeIbHOM MPOrpaMMBbl CpPETHEr0 0011Ier0 00pa3oBaHUs

Kon [IpoBepsiembie TpeOOBaHMS K METAIIPEIMETHBIM pe3yJibTaTaM

IMPOBEPACMOT O OCBOCHMSI OCHOBHOM O6pa30BaTCHLHOﬁ ImporpaMmabl CpCAHECTO

TpeOoBaHUs ob1ero oopazoBaHus
1 [To3HaBaTenbHBIE YHUBEpCAIbHBIC Yy4YeOHBIC NEUCTBUA (Ianee -
YY)
1.1 Ba3oBrle nornueckue nelcTBUS
1.1.1 YcTaHaBnHUBaTh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHHS IS

CpaBHEHHMsI, KiIaccupuKamuu u 0000IeHUS

1.1.2 BbIABASATE 3aKOHOMEPHOCTH U MPOTUBOPEYUSI B PACCMATPUBAEMBIX
SIBJICHUSX
1.1.3 CamocTosTenbHO (POPMYIHPOBATh U AKTyaJIM3UPOBATH MPOOIIEMY,

paccMaTpuBaTh €€ BCCCTOPOHHC,
OIIPCACIIATh LHCIN ACATCIBbHOCTH, 3a1aBaTh IIapaMCTPbl U KPUTCPUHU

HNX JOCTHXKCHUA
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1.1.4

BHOCHUTH KOPPEKTHUBBI B JIE€ATEIIBHOCTh, OLICHUBATH COOTBETCTBHUE
pEe3yJIbTaTOB  LEJISM, OLICHUBAaTb  PUCKU  TOCJEACTBUU

ACATCIIBHOCTU

1.15

Pa3BuBarth KpCaTUBHOC MBIIIJIICHUC IIpW PCIICHHUH KXU3HCHHBIX

npo0aemM

1.2

ba3oBrle nucciieoBaTeIbCKUE JEUCTBUSA

1.21

BJ'IaI[eTB HaBbIKaMH yqe6HO-HCCHeHOBaT€HBCKOﬁ u HpOCKTHOﬁ

ACATCIIbHOCTHU, HABBIKAMU PA3PCIICHUA HpO6HeM

1.2.2

OBJ'I&IIGHI/IG BUIaMHU JCATCIIBHOCTHU I10 ITOJTYUYCHHUIO HOBOI'O 3HAHMUA,
€ro  HMHTCPIIPCTALIUU, Hp606p330BaHI/II-O U TPUMCHCHHUIO B
Pa3INYIHbIX y‘l€6HBIX CUuTyanusax, B TOM YHCIC IIPHU CO3AAHHUH

y‘{€6HBIX " CONUAIBHBIX ITPOCKTOB

1.2.3

(DOpMI/IpOBaHI/Ie HAay4YHOI'O THUIIa MBIIIJICHUA, BJIAACHHC HaquOﬁ

TGpMHHOJ’IOI’HGﬁ, KITFOYCBBIMU ITIOHATHUAMHA U MCTOAAaMH

1.2.4

BpIsSBISATE NPUYUHHO-CIICACTBEHHBIE CBSI3M W AKTYyaJU3UpPOBATH
3aJla4y, BBIJIBUIaTb THIOTE3Y €€ PEIICHHS, HAXOIUTh APTYMEHTHI
I JOKA3aTeIbCTBA CBOMX YTBEPKIACHUH, 3a/JaBaTh MapaMeTphbl U

KPUTEPUU PELICHUS

1.25

AHaJ'II/ISI/IpOBaTB IMIOJIYUYCHHBIC B Xoae peUICHUA 3aJa4Hn
PC3YIIbTAThI, KPUTHYCCKH OLICHUBATDH nux AOCTOBCPHOCTD,

IMPOTrHO3HUPOBATb NI3MCHCHHC B HOBBIX YCIIOBHAX

1.2.6

YMeTh NMEepEeHOCUTh 3HAHUA B MO3HABATEIBbHYI0 M IMPAKTUYECKYIO
00JaCTH KU3HEACITEIIEHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;
OCYIIECTBIIATh LEJICHANIPABICHHBIA TOUCK IMEPEHOCA CPENCTB U

CIIOCO0O0B JIEUCTBUS B MPO(DECCUOHAIBHYIO CPELY
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1.2.7

CnocoGHOCT, U TOTOBHOCTh K CaMOCTOSTEIbHOMY TOUCKY
METOJOB PEIICHUS MPAKTUUECKUX 3a/1a4, TPUMEHECHHUIO PA3IMUYHbBIX
METOJ0B MO3HAHUS;

CTaBUTh W  (opMmynaupoBaTh  COOCTBEHHBIE  3aJaud B
00pa3oBaTeIbHOMN ACATEILHOCTH U KU3ZHEHHBIX CUTYaIIUIX;
CTaBUTh TpPOOJIeMbl M 3ajJaud, JOIMYCKAIOIIWE albTEpPHATHUBHBIC
pelieHus;

BBIJIBUTATh HOBBIC HWJEH, MpeJjiaraTh OPUTHHAIBHBIC MOAXOIbI U
pelieHus;

pa3pabaThiBaTh IUIAH pEIICHUs MPOOJIEMbl C YYETOM aHalu3a

HUMCHOIUXCS MATCPUAJIBHBIX 1 HCMATCPHAJIbHBIX PECYPCOB

1.3

PaGota ¢ undopmarnueit

1.3.1

BJIa,IIGTI) HaBbIKaMHU ITIOJIYUYCHHUA I/IH(i)OpMaLII/II/I N3 HNCTOYHUKOB
Pa3HbIX THUIIOB, CAMOCTOATCIIBHO OCYIICCTBILATH ITIOHMCK, adAHAJINU3,
CUCTCMATU3AIMIO W MHTCPIIPCTALINIO I/IH(i)OpMaHI/II/I Pa3INIHbIX

BUJIOB ¥ (JOPM TIPEACTABICHHUS

1.3.2

CoznaBath TEKCTHI B Pa3IWYHBIX (pOpMaTax C y4ETOM HA3HAUCHHS
uHbOpMAIIMK W TEJIEBOM ayJuUTOpWHU, BBHIOUpPAs ONTUMAJIBHYIO

dbopMy npesicTaBIeHUs U BU3yaTU3aINH

1.3.3

OneHnBaTh JOCTOBEPHOCTh, JICTUTUMHOCTH HWHGMOpPMAIHUH, €¢

COOTBCTCTBHC IIPABOBBIM U MOPAJIbHO-3THYCCKNM HOPMaM

1.3.4

Hcnonb3oBath cpeacrTaa MH(POPMAIIMOHHBIX 151
KOMMYHUKAIIMOHHBIX TEXHOJIOTHM B PEIICHUU KOTHUTUBHBIX,
KOMMYHUKAaTUBHBIX M OPTaHHM3AIMOHHBIX 3a7a4 C COOJ0/IEHuEM
TpeOOBaHMUN OSPrOHOMUKH, TEXHUKH OE30MacCHOCTH, THUTHEHBI,
pecypcocOepexeHrs, NpaBOBbIX W O3THYECKUX HOPM, HOPM

uH(OpMaIMOHHON 0€30MacHOCTH
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1.35 Bnagete HaBbIKaMu pacno3HaBaHHUS W 3allUThl MH(OpMAaIUH,
UH(OPMAIIMOHHON 0€3011aCHOCTU JTUYHOCTU
2 Kommynukatusabie YV /]
2.1 OOueHue
2.1.1 OcyiecTBasATh KOMMYHHUKAIIMU BO BCEX cpepax KU3HU;
BJI/IETh Pa3IMYHBIMU CIOCOOAMU OOIIECHUS U B3aUMOJIEHCTBUS
2.1.2 Pa3zBepHyTO W JOrMYHO W3Naratb CBOKO TOYKY 3pEHHUS C
UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB
2.1.3 ApPryMEHTUPOBAHHO BECTH THAJIOT
3 Perynsatusnsie YV /|
3.1 Camoopranuzanus
3.1.1 CaMOCTOSTENIbHO OCYUIECTBIISATh IO3HABATEIbHYIO AESTEIbHOCTD,
BBISIBJIATH NPOOJIEMBI, CTaBUTh U (POPMYIMpPOBATH COOCTBEHHBIE
3aJadyd B 0Opa30BaTEIbHOM  JEATENBHOCTH M JKU3HEHHBIX
CUTYaLUsIX;
JlaBaTh OLICHKY HOBBIM CUTYalUsIM
3.1.2 CaMOCTOSITENIbHO COCTABIIATH TUIAH PEMICHUS TIPOOJIEMBI C yU4E€TOM
UMEIOIIUXCS ~ PECYpPCOB,  COOCTBEHHBIX  BO3MOXHOCTEH U
MPEANOYTEHUM;
JenaTh OCO3HAHHBIA BBIOOpP, AapryMeHTHpOBaTHL €ro, Opatb
OTBETCTBEHHOCTb 32 PEILCHHUE;
OLIEHHWBATh IPUOOPETECHHBIN OIIBIT;
crnoco0cTBOBaTh  ()OPMHUPOBAHUIO M TPOSIBICHUIO  IIHPOKOU
SPYAULMU B Pa3HbIX 00JIaCTAX 3HAHUU
3.2 CaMOKOHTPOJIb
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3.2.1 JlaBaTb OLIEHKY HOBBIM CHTyalUsM, BHOCUTHb KOPPEKTHBBI B

ACATCIbHOCTD, OHCHUBATHL COOTBCTCTBHUC PE3YJILTATOB LICISAM

3.2.2 Bnagete HaBblKaMH IMO3HAaBAaTENbHOM pedIEKCMM KaK OCO3HAHUS
COBEpIIAEMbIX JEHCTBUA W MBICIUTEIbHBIX MPOLIECCOB, HUX
pe3yJIbTaTOB U OCHOBAHU;

UCIIOJIb30BaTh MPUEMBI peIeKCUH ISl OLIEHKU CUTyalluu, BbIOOpa
BEPHOT'O pelICHUS;

YMETh OLIECHUBATh PUCKUA M CBOEBPEMEHHO MPUHUMATh PEIICHUS 1O

X CHHKCHHIO

3.3 DOMOITMOHATBHBIN WUHTCIIICKT, IPEITOJIar atoIui
c(hOpMUPOBAHHOCTb:

CaMOpPETYJIMPOBaHUsA, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHUE
NPUHAMATh OTBETCTBEHHOCTHh 3a CBOE ITOBEJCHHE, CIIOCOOHOCTH
aJIaNTUPOBATBCA K OMOIMOHAIBHBIM HW3MEHEHUSM U TIPOSBISITH
THOKOCTB, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW  MOTHBAallMW,  BKIIOYAIOMIEH  CTpeMJIeHHE K
JTOCTH)KCHHUIO MEIM W YCIeXy, ONTHMHU3M, HWHHIIMATUBHOCTD,

YMEHUE JIEMCTBOBATh, HCXOA U3 CBOMX BO3MOYKHOCTEH

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE pe3yabTaThl OCBOCHHS MPOTPAMMBI CPEIHEr0 OOIIEro o0pa3oBaHUs
Mmo XuMuM Ha 0a30BOM YpPOBHE OpPHUEHTHPOBAaHBI Ha  oOOecredYeHue
MPEUMYIIECTBEHHO O00IIe00pa30oBaTeIbHOW W OOIMIEKYJIbTYPHOH TOJATOTOBKH
oOydarommxcsa. OHM BKIIOYAIOT: cruemupudeckue s y4eOHOro mpeaMera
«XuMUS» Hay4YHbIE 3HAHWSA, yYMEHHUS M CIOCOOBI JCHCTBUI 1O OCBOCHHIO,
MHTEpIpETAUA U TIPeoOpPa30BaHUIO 3HAHMM, BUJIBI AEATEIBHOCTHU IO MOJTYYEHUIO
HOBOTO 3HAHUS U TMPUMEHEHHUIO 3HAHUW B PA3TUYHBIX YUYE€OHBIX M pealbHbIX

JKU3HCHHBIX CUTYyalluAX, CBA3AaHHBIX C XUMUECH.

HPEAMETHBIE PE3YJIBTATDI 10 KJTACC
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IIpenmerHble pe3yjbTaThl OCBOeHHSI Kypca «OpraHuvyeckass XUMMD)
0TPAKAIOT:
c(hopMUPOBAHHOCTH MIPEACTaBICHU N 0 XUMHUYECKOU COCTAaBIAIOLIEH
€CTECTBEHHOHAYYHOW KaAPTUHBI MUPA, POJIM XUMHUH B TTIO3HAHUU SABIICHUN HPUPOLBI,
B (OPMUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JIUYHOCTH, €€ (DYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 M IKOJIOTUYECKHU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOIHON Ccpeie;
BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HaHWUH, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIONINE TIOHATUS (XUMUYECKUH DJIEMEHT, aToM, JJIEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢Gopmyina (pa3BépHyTas U COKpalI€HHAs), MOJb, MOJISIpHasI
Macca, MOJSPHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHASA TPYIINa,
panukan, Uu30Mepusi, U30MEpPbl, TOMOJIOTUYECKUN P, TOMOJIOTH, YIIE€BOAOPOIbI,
KHCJIOPOZ M a30TCOJEPIKAIIUE COECAUHEHUS, MOHOMED, MOJMMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COETUHEHMS );
TEOPUU M 3aKOHBI (TEOpUs CTpOEHHUs opraHudeckux BemiecTB A.M. Bytneposa,
3aKOH COXPaHEHHS MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHUH; MHUPOBO33PEHUYECKUE 3HAHUSA,
JeXallke B OCHOBE IIOHMMAaHWUS IPUYMHHOCTH U CHCTEMHOCTH XUMHUYECKHUX
ABJICHUN, (PAKTOIOTMYECKHE CBEJCHUS O CBOMCTBaxX, COCTaBe, IOJIYYCHUH U
0€30MacHOM HCIIOJIb30BAaHUM BAXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOMN NEATENbHOCTH YEJIOBEKA;
c(hOpPMHPOBAHHOCTh YMEHUW BBISBISTH XapakTEpHbIC TMPU3HAKH TOHITHH,
YCTaHABJIMBATh UX B3aUMOCBA3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MOHATUA IIPU
ONMCAaHUU COCTaBa, CTPOCHUS U MPEBPALLECHUN OPraHUYECKUX COCTMHEHNM;
chOpPMHPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHYECKYI0 CHMBOJHKY JJIS
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpaIIEHHOMN)
dbopMyn  OpraHMYECKMX BEHIECTB U  YPaBHEHHM XUMHUYECKHX pPEaKIHi,
M3rOTABJIMBATh MOJEIM MOJIEKYJ] OPraHUYECKUX BELIECTB JJI MIUIIOCTPALIMU UX

XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHUS,
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c(hOpMUPOBAHHOCTh yYMEHUW yCTaHABIMUBATh MPUHAMJICKHOCTh H3YUYEHHBIX
OpraHWYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne coeauHeHuM (YriaeBOAOPOIbl, KHUCIOPOA U a30Tcojepialiue
COCIMHEHUS, BBICOKOMOJICKYJISIPHbIC COEIMHEHMS), JaBaTh KM Ha3BaHUS [0
cucreMmarnueckoit HomeHknatype (IUPAC), a Taxke NpUBOAUTH TPUBHUAIBHBIC
Ha3BaHUsI OTMEJIBHBIX OPraHUYECKUX BEHIECTB (ITHICH, NPOIMWICH, AaleTUJICH,
ATUJICHTIIUKOJb, TIUIEPUH, (HeHoJ, (hopMalbAeTH, aleTalbICThl, MypaBbUHAs
KHUCJIOTa, YKCYCHAsl KMCIIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJIFOKO3a,
dbpykTo3a, Kpaxmall, HeJIH0103a, TIIUIIH);
c(hOpMUPOBAHHOCTh YMEHHS  ONpPEACNIATh BHUJBI XUMUYECKOM CBS3U B
OpraHUYECKUX COCIMHECHUSIX (OJMHAPHBIE U KPATHHIC);
chOpMUPOBAHHOCTh  YMEHHUS TMPUMEHSTH TOJIOKEHUS TEOPUM  CTPOCHUS
oprannueckux Bemects A.M. bytnepoBa niis 00bICHEHUSI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;
3aKOH COXPaHEHUSI MacChl BEIIIECTB;
c(hOpMHUPOBAHHOCTh YMEHHM XapaKTEPH30BaTh COCTAB, CTPOCHHE, (PU3UUYECKUE U
XUMHUYECKHE CBOMCTBA THUINHMYHBIX TIPEJICTABUTENICM  Pa3IMYHBIX  KJIAaCCOB
OpraHWYeCKUX BEIIEeCTB (METaH, dTaH, dTUJICH, MPOMUJICH, alleTUJIeH, OyTaaueH-
1,3, metunOyraguenl,3, 6eH301, METaHO], ATaHOJ, STUJICHIJIUKOJIb, TJIHMIICPHH,
dbeHon, ameTaNpIeTul, MypaBbUHAs W YKCyCHash KHCIIOTHI, TJIIOKO3a, Kpaxma,
1IEJITI0JIO3a, AaMUHOYKCYCHAsi KHCJIOTa), WUIIOCTPUPOBATH T€HETHUYECKYIO CBS3b
MEXJAY HHMH YpPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKHUX PEaKIuid ¢
HCIIOIb30BaHUEM CTPYKTYPHBIX (POpMYT;
c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh MCTOYHHKHU YTIJICBOJIOPOJTHOTO
ceipbsi  (HepTh, NTPUPOAHBIM Ta3, yrojb), CIOCOOBI UX TMEepepaboOTKu U
MPaKTHIECKOES TPUMEHCHHE TIPOIYKTOB MePepadOTKH;
c(hOpMHUPOBAaHHOCTh YMEHHUW TIPOBOJHMTH  BBIUMCICHHUS 110 XUMHYCCKHUM
ypaBHEHUSM (Macchl, 00bEéMa, KOJIMYECTBA HMCXOIHOIO BEIIECTBA WJIU IMPOAYKTa
peaKkiuM TO0 M3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OIHOTO M3 HCXOJHBIX

BEILIECTB WJIH NPOJYKTOB PEAKIUN );
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c(hOpMUPOBAHHOCTh YMEHUU BJIAJETh CHUCTEMON 3HAHUM 00 OCHOBHBIX METOJAX
HAy4YHOI'O0 IIO3HAHMWS, HCHOJB3YEMbIX B XHMHUU NPU H3YYEHUH BEIIECTB U
XUMUYECKUX SIBIICHUN (HaOII0/IeHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE),
WCMOJIb30BATh CHCTEMHBIE XHUMHUUYECKUE 3HAHUS Uil TPUHATHS PEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsX, CBSI3aHHBIX C BEIIECTBAMHM U HX
MIPUMEHEHHUEM;
c(hOpMUPOBAHHOCTh yMEHUU COOJIIOAATh TpaBUia MOJB30BAHUS XUMHUYECKOU
NoCyJIol W Ja00paTOpHBIM O0OpYyJOBaHUEM, a TaKXkKe MpaBWwia OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU IO BBHITIOJIHEHUIO JIa0OPATOPHBIX
XUMHUYECKHUX OIbBITOB,;
c(hOpMUPOBAHHOCTh YMCHHM  IUIAHUPOBAaTh U BBINOJHATh  XUMHYECKUM
AKCTIEPUMEHT (TIPEeBpaIlCHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUHU, ITOJTyUYCHHE
STUJICHA W W3YYEHHE €ro CBOMCTB, KAYECTBEHHBIC pPEAKIIMU OPraHUYECKUX
BEIIECTB, JICHATypallus OEJKOB NpU HarpeBaHWM, IBETHBIC PEAKIMU OETKOB) B
COOTBETCTBUM C TIpaBUJIaMH TEXHUKH O€30MAaCHOCTH TMpU OOpaIIeHUH C
BEIIECTBAMU U J1A0OpAaTOPHBIM 00OpYyIOBaHUEM, TMPEJACTABIATh PE3YJIbTATHI
XUMHUYECKOTO0 JKCIEepUMEHTa B ¢GopMe 3aluCHh YpaBHEHUH COOTBETCTBYIOIIHX
peakiuii 1 GOpMYyJIHPOBAThH BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;
chOpMHUPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  aHAIM3UPOBATh  XHUMHYECKYIO
uH(DOpMaILIMIO, TIOyYaeMyK U3 Pa3HBIX HCTOYHUKOB (CpeIcTBa MacCOBOM
nHpopmanu, THTEpHET U IpYyrux);
c(hopMHUPOBAHHOCTH YMEHUH co0Jr01aTh npaBuia AKOJIOTUYECKHU
11eJIeCO00pa3HOT0 TOBEJAEHUSI B OBITY W TPYAOBOM JEATEIBHOCTH B IEJAX
COXPAaHEHHUsI CBOETO 30POBbS M OKPYKAIOLIEW IPUPOAHOM Cpelbl, OCO3HABAaTh
ONACHOCTh BO3JICMCTBUS HA >KUBBIC OPraHU3MBl ONPENCIEHHBIX OPraHHUYECKHX
BEIIECTB, MOHMMas cMbIch mokazarens II/IK, moscHsATh Ha mpuMepax CrocoObI
YMEHBUICHHS W NPEAOTBPALICHHUS KX BPEAHOTO BO3JCWCTBHAS Ha OpPraHU3M

YeJIOBEKa;
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IIpeaMeTHBIC Ppe3yJbTaThl OCBOCHHMA Kypca «OOwmasi M HeopraHu4eckKas
XHMHSD> OTPAKAIOT:
c(OpMHUPOBAHHOCTh MPEACTABICHUI: O XUMUYECKON COCTABIISIIOIIECH €CTECTBEHHO-
HAy4YHOW KapTUHBl MHpA, POJM XHMHUU B T[IO3HAHUM SIBIICHUW TPUPOABI, B
(GOpMHUpPOBAaHUU MBILUIEHUS] M KyJbTYpPhl JHYHOCTH, €€ (YHKUMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOM NJIsl PElIeHHs] TPAKTUUYECKUX 3a7a4 U 3KOJIOTUYECKH
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U MIPUPOHON Cpejie;
BJIAJICHUE CUCTEMOM XUMUYECKHUX 3HaHUH, KOTOpast BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMUYECKHI SJIEMEHT, aToM, HW30ToIl, S-, P-, O-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKYyJa, MOJIb, MOJISIPHBIH OOBEM,
BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIEHUS, XUMHUYECKasl CBS3b
(xoBaJIeHTHAsI, MOHHAsI, METAJTTHYECKas, BOJOPOAHAs ), KpUCTAJUIMUECKas peliéTka,
TUIIBl ~ XUMUYECKUX  pEaKlUi, pacTBOp, DJIEKTPOJIUTHI, HEAIEKTPOJIUTHI,
AJIEKTPOJIUTHYECKAS JUCCOLMALMUSA, OKHUCIUTENIb, BOCCTAHOBUTENID, CKOPOCTH
XUMUYECKOW peaKkui, XUMUYECKOE PaBHOBECHE);
TEOPUH M 3aKOHBI (TEOpHUs DJIEKTPOJUTUYECKON AUCCOLMALNU, TEPUOTUYECKUI
3akoH /.. MenneneeBa, 3aK0OH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAaHEHHUS U
OpEBpaIlEHUsI SHEPrUUM IPU  XUMUYECKUX PpEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHH, MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUME B OCHOBE
[IOHMMaHUsg  NPUYAHHOCTA M CUCTEMHOCTM  XMMHUYECKHX  SIBJICHUH,
(akToOornUecKue CBEACHHUA O CBOMICTBAaX, COCTaBe, IMOJyYeHUH U O€30MacHOM
MCITOJIb30BAaHUHU BAXKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPaKTHYECKOU
NEATEIIbHOCTH YEJI0BEKA,
c(hOpPMHPOBAHHOCTh YMEHUW BBISBISTH XapakTEpHbIC TMPU3HAKH TOHITHH,
YCTaHAaBJIMBaTh UX B3aUMOCBSA3b, HCIOJIB30BaTh COOTBETCTBYIOIIME MOHATUA IPU
ONMCAaHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHUN;
c(OpMUPOBAHHOCTh YMEHUH HCIIOJIB30BaTh XHMUYECKYI0 CHMBOJIMKY ISt
cocTaBieHuss (OpMysn BEIIECTB U  ypaBHEHUNW  XMUMHUYECKHX  pPEakiuil,

cucreMmarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIbHBIX
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HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHaK, raméHas
W3BECTb, HETAIIEHAS] U3BECTh, MUTHEBAS COJA, TUPUT U APYTHE);
c(hOpMUPOBAHHOCTh YMEHUN OMNpENETsATh BAJICHTHOCTh U CTENEHb OKHUCICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUWHEHMSIX PA3JIMYHOTO COCTaBa, BHUJ XUMUYECKOU
CBS3U (KOBaJICHTHAsl, MOHHAsS, METAJNTMYECKasi, BOJOPOIHAS) B COCIUHEHUSIX, THII
KPUCTAJTMYECKOW PEHmIETKH KOHKPETHOTO BelllecTBa (aTOMHAasi, MOJICKYJIspHas,
MOHHAs1, METAJUTMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHCHUM;
c(hOpMUPOBAHHOCTh YMEHHUH YCTaHABJIMBATH MPUHAIJICKHOCTh HEOPTaHUYECKUX
BEII[ECTB MO UX COCTaBY K OMpPEACTIEHHOMY KJIAcCy/TpyIIie COeIUHEHUN (MPOCThie
BEI[ECTBA — METAJUIbl U HEMETAJUIbl, OKCHJIbI, OCHOBAHUSI, KUCIOThI, aM(OTEPHBIC
TUAPOKCHUJIBI, COJIH);
c(hOpMUPOBAHHOCTh YMEHHM PACKpBIBATh CMBICI Tepuoandeckoro 3akona JI.M.
MeHneneeBa U JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYIO, OOBICHUTEIBHYIO U
IIPOTHOCTUYECKYIO (DYHKITUH;
c(hOpMHUPOBAHHOCTh YMEHHMH XapaKTEpPHU30BaTh JJICKTPOHHOE CTPOSHHE AaTOMOB
XUMHUYECKHX 3JIeMeHTOB 1—4 mepuonoB llepmognueckoil cUCTEMBl XMMUYECKHUX
anementoB JI.M. MennaeneeBa, HCHOAB3ys IOHATHSA «S-, P-, O-3JIEKTpOHHBIE
opOHUTaIN», «IHEPTEeTUUCCKUE YPOBHHU», OOBSICHATh 3aKOHOMEPHOCTH HU3MCHCHHS
CBOWMCTB XHMHUYECKHX 3JEMEHTOB M WX COCAMHEHMH MO MepuojaM U TPpyIIam
[Tepunonuueckoit cucteMbl XumMudeckux 3nemenToB .. Menneneena,;
c(hOpMHPOBAHHOCTh YMEHHI XapaKTepPU30BaTh (OMHUCHIBATH) OOIIHE XUMUYECKUE
CBOMCTBAa HEOPraHMYECKHUX BEIIECTB PpAa3IMYHBIX KIJIACCOB, MOATBEPXKAATh
CYLIECTBOBAHHE T'€HETHUYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MTOMOIIbIO YPABHEHU I COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;
chOpPMHUPOBAHHOCTh YMEHHS KJIACCH(PUIIMPOBATh XUMHUYECKHE PEaKIUd TI0
pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY PEArHPYIOIIUX BEIIECTB, TEINIOBOMY
3 dexTy peaknuu, U3MEHCHHUIO CTENIEHEeW OKHCICHHS AJIEMEHTOB, OOpaTHMMOCTH

peaKIuy, y9acTUIO KaTaIn3aTopa);
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c(OpMHPOBAHHOCTh YMEHUN COCTABISATh YPABHEHMsI PEAKUUU PAa3TUYHBIX THIIOB,
MOJIHBIE W COKpALEHHbIE YpaBHEHHUS pEaKkUHil HOHHOrO OOMEHa, Y4YWThIBas
YCIIOBHUS, NIPU KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA;
chOpPMHPOBAHHOCTh ~ YMEHUH  MPOBOJAUTH  pEAKIMH,  MOJITBEPXKAAIOIINE
KAUeCTBEHHBI COCTAaB pA3JMYHBIX HEOPraHMYECKUX BEIECTB, paClO3HABAThH
OTBITHBIM IYTEM MOHBI, TPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPTaHMYECKUX
BEIIECTB;
chOpPMHPOBAHHOCTh ~ YMEHHMHM  pacKpbIlBaTh  CYIIHOCTb  OKHCJIHMTEJbHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUH MOCPEJACTBOM COCTaBJICHHUS JIEKTPOHHOrO OanaHca
ITUX PEaKLUN;
c(OpPMHUPOBAHHOCTh YMEHHH OOBACHITh 3aBHUCHUMOCTb CKOPOCTH XHMHYECKOU
peaKklyy OT PA3IUUHBIX (PAKTOPOB; XapaKkTep CMEUIEHUSI XMMHUUYECKOT0 paBHOBECHSI
B 3aBUCUMOCTH OT BHEIIHero Bo3aencTeus (npunuuin Jle [llaTtense);
c(hOpMHPOBAHHOCTh YMEHUN XapaKTePU30BATh XMMHUYECKHE MPOIIECCHI, JIeHKAIIHe
B OCHOBE IPOMBIIUIEHHOTO IOJIYYEHHSI CEpPHOM KHCIIOThI, aMMHAKa, a TaKkKe
chOpPMHUPOBAHHOCTh TPEJCTAaBICHUNA 00 OOMMX HAyYHBIX MPUHIUIAX WU
HKOJIOTHYECKUX MPoOIIeMax XUMHUECKOT0 MPOU3BOJICTBA;
c(hOpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BHIYHCICHUS C UCIIOIH30BAHUEM TOHATHUS
«MaccoBas 01 BEIIECTBA B PAcTBOpE», OOBEMHBIX OTHOIICHHM Ta30B MpU
XUMHYECKUX PEaKIMsIX, MAacChl BEHIECTBA WM 00bEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYacCTBYIOIIMX B PEaKLUU
BEIIECTB, TEIUIOBOrO 3¢ (}eKTa peakluu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCChl
BEILECTB, IPEBPALLEHUS U COXPAHEHUS YHEPTUH;
c(OpMUPOBAHHOCTh YMEHUH COONIOJATh IMpaBWJia IOJb30BAHUS XUMHUYECKOM
MOCy/IoM U J1TabOpaTOpHBIM O0OpPYAOBaHUEM, a TAKXKE IMpaBUiia OOpalleHus: ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKLUHSAMH IO BBIITOJHEHHUIO JJA0OPATOPHBIX
XUMUYECKHUX OIBITOB;
c(hOpMUPOBAHHOCTh ~YMEHHMH  IUIAHUPOBaTh U  BBIMOJHATH  XUMHUYECKHI
AKCIIEPUMEHT (Pa3JIOkKEHUE MEPOKCHAA BOAOPOJAa B MPUCYTCTBUU KaTaln3aTopa,

OmpeAeCHUEe Cpeabl PacTBOPOB BEIIECTB C TMOMOIIBI0 YHHBEPCAIBHOTO
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MHIUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW pEaKInH,
peaklud MOHHOTO OOMEHa, KayeCTBEHHBbIE peaKIMu Ha cyinbdaT-, KapOoHaT- U
XJIOPUI-aHUOHBI, Ha KaTUOH aMMOHHS, PELIEHUE SKCIIEPUMEHTAIbHBIX 3a/1ad IO
temaM «Metamibl» U «HemeTannbel») B COOTBETCTBUM C MPAaBUJIAMU TEXHUKH
0e30macHOCTH U OOpAIEHUU C BEIIECTBAMHU U JaOOPAaTOPHBIM 00OPYIOBAHUEM,
MPEACTaBIATh PE3YJbTAaThl XUMHUYECKOIO JSKCIepuMeHTa B (opMe 3amucu
YPaBHEHHI COOTBETCTBYIOUIMX pEakUuid U (QOpMyJIHpOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;
chOPMHPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aQHAIM3UPOBATH  XUMHUYECKYIO
uHpOpMAIIMIO, TOJY4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MacCOBOM
KOMMYyHUKaluu, UHTEpHET U IpyTuX);
c(hopMHUPOBAHHOCTH YMEHU U coOJIr01aTh npaBuia JKOJIOTUYECKHU
1eJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYAOBOM JE€ATENBHOCTH B IEJAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKPYXKAIOWIEH MPUPOJHON Cpelbl, OCO3HABATH
OIIACHOCTB BO3/ICHCTBUS HA JKMBBIE OPTaHU3MBbI ONPEIEIEHHBIX BEIIECTB, [IOHUMAs
cmbicn mnokazarenss [IJIK, moscHATP Ha npuMepax crnocoObl YMEHBIIEHUS U
IPEIOTBPALLECHHS UX BPEAHOIO BO3JACHCTBUS HA OPraHU3M YEJIOBEKA.
B ¢enepanbHbIX M pEerHoOHaJIbHBIX MPOLENYypax OLEHKM KauecTBa 0Opa3oBaHUs
UCMOJb3yeTCsd  IepeueHb (Koau(pUKATOp) paclnpeiesieHHbIX IO  Kiaccam
IIPOBEPsSIEMBIX TPeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00Opa30BaTElIbHOM

MIPOrPaMMBbI CPEAHETO 00IIero 00pa3oBaHMs U JIEMEHTOB COJICPKAHUS TI0 XUMUHU.

[IpoBepsiemMble TpeOOBaHUS K PE3YIbTATaM OCBOEHHUSI OCHOBHOM

oOpa3zoBarensHOM nporpammel (10 kmace 1 momyroaue)

Kon [IpoBepsieMble NpeAMETHBIE pPE3YJIbTATBl OCBOEHUS OCHOBHOU
poBepsIeMOro | 00pa30BaTEILHON MPOTPAMMBI CPETHETO 0OIIET0 00pa30BaHUs

pe3ynbTara

1 TeopeTnueckne OCHOBBI OPTaHUYECKOW XUMUH




28

1.1

CdopMupoBaHHOCTh MpEICTaBICHUN 0 XUMHUYECKOU
COCTAaBJIAIOLIEN €CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIA XUMHUHU
B MO3HAHUU SIBICHUM TPUPOJBI, B ()OPMUPOBAHUU MBIILJICHUS U
KyJbTYpbl  JIMYHOCTH, €€ (PYHKIHOHAIBHOW TPaMOTHOCTH,
HEOOXOAUMOM NJIsl PEIICHUS MPAKTUYECKUX 3a7a4 U IKOJIOTHUYECKHU
000CHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBbI0 M TPUPOIHOMN

cpene

1.2

Brnanenne cucteMod XUMHUYECKMX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOINOJIArarolue  MOHATUS  (MoJiekyJa, BaJICHTHOCTb,
AJIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUUYECKas
CBSI3b, MOJIb, MOJIIpPHAsi Macca, MOJISIPHBIM OOBEM, YTJIEPOIHBIN
ckener, (yHKIIMOHAIbHAS TPYMIA, paJuKai, U30MEpHs, U30MEPHI,
TOMOJIOTUYECKUN PsJl, TOMOJIOTH, YTJEBOJOPOJIbI, KHCIOPOJ- H
a3oTcoliepKalllie  COCIUHEHUsA,  OHOJOTUYECKH  aKTHUBHBIC
BeniecTBa (yriaeBOAbI, IKUPHI, O€IKH), MOHOMEp, MOJHUMED,
CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHbIE COEAMHEHHS); TEOPUHU
Y 3aKOHBI (TEOpHUSI XUMUYECKOTO CTPOCHHSI OPTaHUYECKUX BEIIECTB
A.M. byTtiepoBa), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH S3bIK XUMUH,
(dakToNornuecKue CBEACHUS O CBOWCTBAaX, COCTaBE, MOJYUYECHUU U
0€30MacHOM HCIIOIb30BAHUU BAKHEUIINX HEOPTAHMYECKUX U
OpPraHWYECKUX BEIIECTB B OBITY W MPAKTUYECKON NESITEIbHOCTH

YCJIOBCKA

1.3

CdopMUpOBaHHOCTh yYMEHHI BBISBIATh XapaKTEPHBIE MPU3HAKU
MOHATHM, YCTAHABIMBATH HMX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIME IMOHATUSA MPU ONMUCAHUU COCTABA, CTPOCHHUS U

MPEBPALICHUA OPTaHUYECKUX COEUHEHHUIN

1.4

copMUPOBAaHHOCTP ~ YMEHHM  HCIOJB30BATh  XHMHYECKYIO

CAMBOJIMKY IS COCTaBJICHUS MOJEKYJSPHBIX W CTPYKTYPHBIX
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(pa3BepHyTOM, COKpallleHHOW) (HOpMya OpraHUYECKUX BEIIECTB U
ypaBHEHUM XUMHYECKUX pEaKIui, U3roTaBIUBaTh MOJIEIHU
MOJICKYJT ~OpPTaHMYECKHMX BEIIECTB [JIs1 WJUIIOCTpAllMd  UX

XUMHYCCKOT0 U MPOCTPAHCTBEHHOI'O CTPOCHUA

1.5

CdopMUpOBaHHOCTh YMEHHW YCTaHABIWBATh IPUHAIC)KHOCTD
W3YYCHHBIX OPTAaHMYECKUX BEIIECTB 10 UX COCTAaBY M CTPOCHHIO K
OTIPENICICHHOMY KJaccy (rpymrne) coeauHeHud (yriieBoJIOPO/IbI,
KHCJIOPOJ] ¥ @30TCOIepKAIINE COCTUHEHMS, BBICOKOMOJICKYISPHBIE
COCIIMHCHHMS), JlaBaTh WM Ha3BaHUA II0 CHUCTEMATHYCCKOH

Homenkiarype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTI) YMCHUS OIIPCACIIATL BUABI XUMHUYECKOU CBSI3U

B OPTaHUYCCKUX COCINHCHUAX (O,)II/IHapHBIG )51 KpaTHBIe)

1.6

CopMUPOBaHHOCTh YMEHHUS TPUMEHATH: TOJOXKEHUS TEOPUHU
CTpoeHusi opranuueckux BemiectB A.M. bytiepoBa s
O0OBSICHEHHS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M

CTPOCHUA; 3aKOH COXpAaHCHHNA MACChI BCIICCTB

VYrneBogopoasl. Kucnoponucoaepskamme ©  a30TcolepiKaliue

OpPraHUYCCKHUC COCIANHCHUA. BLICOKOMOJIGKy.TIHpHI)IG COCOAMHCHUA

2.1

CdopMUpOBaHHOCT, YMEHHUU NMPUBOJWTH TPUBHAIIBHBIC HA3BaHUS
OT/ICIbHBIX OPTAaHMYECKUX BEIIECTB (3TUJICH, TPOMUIICH, alleTHUIICH,
STUJICHTIIMKONb, TIUIEPUH, (eHoII, hopMaIbICeTHI, alleTaabICT I,
MypaBbHHasl KHCJIOTA, YKCYCHasi KHUCJIOTa, OJIEMHOBAasl KHCJIOTA,
CTeapuHOBas KHCIIOTA, TIIFOKO3a, (PPyKTO3a, Kpaxmal, IeUT0I03a,

TJTUIIMH)

2.2

ChopMUpOBaHHOCTh YMEHHI XapaKTepU30BaTh COCTAB, CTPOCHUE,
bu3nYecKre U XMMUYECKUE CBOMCTBA TUIMUYHBIX MPEICTaBUTENICH

Pa3INYHBIX KJIACCOB OPraHN4YCCKUX BCUICCTB (MeTaH, 9TaH, 3TUJICH,
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MPOMUIICH, alleTuieH, Oyraauen-1,3, metunOyraguen-1,3, 6eH3omn,
METAHOJI,  DTaHOII, STUJICHIJIMKOJIb, TJIMIIEPHH, denou,
areTaNbIeTH, MypaBbUHAs M YKCYCHas KHCIOTBI, TJIIOKO3a,

Kpaxmall, OCJIII0J103a, aMMHOYKCYCHas KI/IC.HOTa)

2.3

ChopMUPOBAHHOCT YMEHHS WLIIOCTPUPOBATH T'€HETUUYECKYIO
CBSI3b MEXAY TUMUYHBIMU TMPEICTABUTEISIMA PA3JIUYHBIX KIIACCOB
OpPraHMYEeCKUX  BEUIECTB  YPABHEHHUSIMH  COOTBETCTBYIOLIMUX

XUMHUYECKUX PEaKIUi ¢ UCTIONb30BAHUEM CTPYKTYPHBIX POpMYII

2.4

CpopMUpOBaHHOCTh ~ YMEHHUS  XapaKTepU30BaThb  HUCTOYHHUKU
YIIAEBOJAOPOIHOTO  ChIpbsi (HEQTh, NPUPOAHBIA Ta3, Yroib),
cnoco0bl  UX mepepadOTKM M MPAKTHUYECKOe MPUMEHEHUE

IPOJYKTOB MepepadboTKH

XUMHUA U KU3Hb. PacueTnbl

3.1

CdopMUpOBaHHOCTh YMEHUW BIAAETh CHUCTEMOM 3HAaHUUA 00
OCHOBHBIX METOJaX HAy4HOIO MO3HAHMs, UCIOJIB3YEMBIX B XUMUU
IpU U3yYEHUU BEIIECTB M XUMHUYECKUX SBJICHUH (HaOIIOIeHuE,
U3MEPEHUE, DKCIEPUMEHT, MOJCIUPOBAHUE), HUCIOIb30BaTh
CUCTEMHbICE XHMHWYECKHWE 3HAHWUS [JIsl TPUHATHS pEUICHUNA B
KOHKPETHBIX KU3HEHHBIX CUTYalIUsIX, CBI3aHHBIX C BEIIECTBAMU U

X IIPUMCHCHUCM

3.2

CdopMupoBaHHOCTh yMEHHH COOJIOAaTh TpaBHJIa TOJb30BAHUS
XAMHUYECKOH MOCYION M TaOOpaTOPHBIM 000PYJOBaHUEM, a TAKKE
npaBWwia OOpaimieHuss ¢ BEIMIeCTBAMH B  COOTBETCTBHU  C
UHCTPYKUUSIMU 1O BBIIOJHEHUIO JIA0OPATOPHBIX XUMHUUYECKUX

OIIBITOB

3.3

CbhopMHUpPOBAaHHOCTh YMEHHWM  IUIAHUPOBATh W BBIMOJHATH

XUMHUYECKUI 3KCMEPUMEHT (IIpeBpalleHrs OpraHUuYEeCKUX BEIECTB
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Opy HarpeBaHWU, MOJyUYEHUE DTHIICHA W W3YYCHHE €T0 CBOWCTB,
Ka4eCTBCHHbIC PEaKIMU OPraHUYECKUX BEIECTB, JCHATypaIus
OCIKOB TMpU HArpeBaHUM, IIBETHBIE peEakiuu OCIKOB) B
COOTBETCTBHHM C TpaBWIAMH TEXHUKA O€30MAaCHOCTH TIpU
oOpalieHuy ¢ BeLIEeCTBaMH M JabOpaTOpHBIM 00OPYAOBAHUEM;
NPEICTaBIATh PE3yIbTAaThl XUMUYECKOTO JKCIIEPHUMEHTa B (dopme
3aMyCH YpaBHEHUH COOTBETCTBYIOMIMX PEAKINi U (HOPMYyINPOBATH

BbBIBOJbI HA OCHOBC 3TUX PC3YJIbTATOB

3.4

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ MMpOBOAUTH BBIYUCIICHUA I10
XUMHUYCCKUM YPaBHCHUAM (MaCCBI, O6’I)€Ma, KOJIMYCCTBA
HCXOOHOIo BCHICCTBA MWIIM IIPOAYKTAa PCAKIOUU 110 HU3BCCTHHBIM
Macce, O6’I)€My, KOJIMYCCTBY OAHOT'O M3 HCXOJHBIX BCUICCTB HJIN

MIPOJIYKTOB PEAKITUH)

3.5

CopMUpOBaHHOCTh ~ YMEHUW  KPUTHYECKH  aHAIM3UPOBATH
XUMHYECKYI0 WH(GOPMAIINIO, TIOTyYaeMyI0 U3 pa3HbIX UCTOYHUKOB

(cpencTBa maccoBoii uHdopmanuu, cetb uTEpHET U Apyrue)

3.6

CdopMupOBaHHOCTL YMEHHM COOJIIOAATH MPaBHIa AKOJIOTHUECKH
1[eJIeCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOW JACSTEIBHOCTH B
LEJISIX COXPAHEHUSI CBOETO 3J0POBbA U OKPYKAIOUIEH MPUPOIHOU
Cpebl, 0CO3HaBaTh OMACHOCTh BO3/ICHCTBUS HA )KUBbIE OPraHU3MBbl
ONpENEICHHBIX  OPraHMYEeCKUX  BEIIECTB, IOHHUMAs  CMBICI
nokazatens I[IJIK (mpenenbHO [ONMYyCTUMON — KOHIIEHTPAIUK),
MOSICHATH HA TIPUMEPAX CIIOCOOBI YMEHBIIICHUS U TPEJOTBPAIICHUS

HUX BpCAHOIO BOBHCﬁCTBHH Ha OpraHM3M 4YCJIOBCKaA

[TpoBepsiemMble TpeOOBaHUS K PE3yIbTaTaM OCBOCHHUSI OCHOBHOM

oOpazoBatenbHOI porpammel (10 kiace 2 noiayroaue)
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Kon
MIPOBEPSIEMOT0

pe3ynbTaTa

[IpoBepsieMble NpEeaMETHBIE PE3YIBTATBI OCBOEHHS OCHOBHOM

00pa3zoBaTeILHOM IPOrpaMMBbl CPEAHETO 0OIIETO 00pa30BaHUS

1

Teopernyeckrne OCHOBbI XUMHUH

1.1

Bnagenue cucreMol XMMHMYECKMX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOITOJIaralOIIUue TOHATHS (XMMHUYCCKHUNM DJJIEMEHT, aToM,
3JIGKTPOHHAsE 000JI0YKa atoma, S-, P-, O-3JeKTpPOHHBIC OpPOUTAITH
aTOMOB, MOH, MOJIEKYJIa, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIBHOCTb,
CTEMEHb OKHUCJIEHUS, XMMUYECKasl CBSA3b, MOJIb, MOJISIpHAs Macca,
MOJISIPDHBIA 00BEM, KPUCTAITMYECKAS PEIIeTKa, TUITBI XUMHUYECKUX
peaxuuii (OKHCTUTETLHO-BOCCTAHOBUTEIIBHBIE, JK30- 5|
SHJOTEPMHUYECKUE, PEAKIMd HMOHHOro oOMeHa), pacTBOD,
BJICKTPOJIUTBI, HEAIEKTPOJIMUTHI, JIIEKTPOJIUTAYECKAS JUCCOLMALMS,
OKHUCJIUTENIb, BOCCTAHOBUTEIIb, CKOPOCTh XMMHUYECKOM pEaKIUH,
XUMHUYECKOE€  paBHOBECHE); TEOPUHU W  3aKOHBI  (Teopus
BJIEKTPOIUTHYECKON auccouunanuu, llepuonmuecknii 3axkon [I.H.
MenpeneeBa, 3aKOH COXpaHEHHMS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, (HAKTOJIOTHUCCKHE CBEIACHUS O
CBOMCTBaX, COCTaBe, IMOJYyYEHHH W O€30MMacHOM HCIIOIb30BaHUHU
BOKHECUIINX HEOPTraHWYECKUX BEIICCTB B OBITY W IPAKTHYCCKOM

ACATCIIBHOCTH YCJIOBCKA

1.2

CdopMUpOBaHHOCTh YMEHHUH BBISBIATH XapaKTEPHBIC MPU3HAKU U
B3aMMOCBS3b U3YUYEHHBIX MMOHATUH, IPUMEHITH COOTBETCTBYIOLINE
MOHATHUS TIPU ONUCAHUU CTPOEHUSI U CBOWCTB HEOPTaHUYECKUX
BEILIECTB U MX MPEBPAILIECHU; BBISBIIATh B3aUMOCBS3b XUMUYECKUX
3HAHUM C  TOHATHSMH W TPEACTABICHUSMH  JAPYTUX

CCTCCTBCHHOHAYYHBIX ITPCAMCTOB
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1.3

Bnagenue OCHOBHBIMH METOJAaMU HAay4YHOI'O MO3HAHUS BELIECTB U
XUMHUYECKUX SIBIICHUN (HaOM0/IeHHe, M3MEpPEHUe, SKCIEPHUMEHT,

MOJICIUPOBAHHUE)

1.4

ChopMupOBaHHOCTh YMEHUM ONpEENsATh BaJICHTHOCTh U CTEICHb
OKHUCJICHUS XUMHYECKUX BJIEMEHTOB B COCIMHEHUSIX Pa3IM4YHOTO
COCTaBa, BHJI XUMHUYECKOW CBsI3M (KOBaJIGHTHAs, HWOHHAs,
MeTaJUThYeCKas, BOJIOPO/THAS ) B COEIMHECHUSIX, THUII
KPUCTAJUTMYECKONM PEIIeTKH KOHKPETHOTO BellecTBa (aroMmHas,

MOJICKYJISIpHAA, NOHHAs, MeTaHHH‘ICCKaH)

1.5

C(l)OpMI/IpOBaHHOCTI) YMGHI/Iﬁ ONpCACIATE XapaKTCp CpCAbl B

BOJHBIX paCTBOPAaX HCOPTAHNICCKUX COC)IHHGHI/II;’I

1.6

ChopMUpOBaHHOCT YMEHHMsI KJIAcCHU(PUIIMPOBATh XUMHUYECKHUE
peakuuu 1O pa3MYHbIM MpU3HAKaM (YUCIy U COCTaBy
pearupyronmx  BelecTB, TeIyloBoMy dS(hQekty  peakiuw,
U3MEHEHHMIO CTEeNeHEel OKHUCJIEHHUS JIIEMEHTOB, OOpaTUMOCTH

peaKkiuu, y9acTUIO KaTalau3aTopa)

1.7

ChopMUpOBaHHOCT, YMEHUW COCTAaBIIATh YpPaBHEHUS peaKIui
Pa3JIMYHBIX THUIIOB, MOJHBIE U COKPAIICHHBIE YPAaBHEHUS PEAKIIHA
MOHHOTO OOMEHA, YUUTHIBAsL YCJIOBHS, IPU KOTOPHIX ITH PEAKIUU

HAYT 00 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHUH IIPOBOJUTH peakuuu,
MOATBEPKIAIOIIHE Ka4eCTBEHHBIN COCTaB Pa3IUYHBIX
HEOPraHWYECKNX BEIIECTB, PACIO3HABATH ONBITHBIM IYTEM HOHBI,

MPUCYTCTBYIOIIKME B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB

1.9

ChopmupoBaHHOCTH YMEHUUI pacKpbIBaTh CYLIHOCTb
OKHCJIMTEITbHO-BOCCTAHOBUTEIBHBIX peakuuii MOCPEICTBOM

COCTaBJICHUS JIEKTPOHHOI0 OajlaHca 3TUX PeaKIuil
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1.10

ChopMUpOBaHHOCTh YMEHUM OOBSICHSATH 3aBUCUMOCTH CKOPOCTHU

XUMHYECKOM peakIMK OT PA3IHYHBIX (PaKTOPOB

1.11

ChopMUPOBAHHOCTE YMEHHM OOBICHATH XapakTep CMEIICHUS
XUMHUYECKOTO PpAaBHOBECHUS B 3aBUCUMOCTH OT  BHEIIHETO

BozneicTBus (npunuun Jle [laTenne)

OO6m1as 1 HeOpraHU4ecKasi XUMHUS

2.1

CdopmMupoBaHHOCTh YMEHUU pPacKpbIBaTh CMBICJI
ITepuonnueckoro 3akona /(.M. Menneneesa u neMOHCTpUPOBATH

€ro CUCTCMATU3HUPYIOIIY1O, 06’I)SICHI/IT€J'IBHyIO " IIPOTHOCTHUYCCKYTO

byHKIIIH

2.2

ChopMUpOBaHHOCTL YMEHHH  XapaKTepH30BaTh JJIEKTPOHHOE
CTPOCHHE AaTOMOB XHMHUYECKUX J3JieMeHTOB | - 4 mepuonos
[lepuoguueckol  cUCTEMBI  XMMHUYECKHUX  3nemeHtoB  [[.H.

"

MenneneeBa, UCHONB3ysd TMOHATUSA "s-, pP-, d-3JIeKTpOHHBIC
opOuranu", "3HEepreTUYeCcKue ypOBHHU", OOBSCHSTH
3aKOHOMEPHOCTU HW3MEHEHHSI CBOMCTB XHUMHUYECKHUX 3JIEMEHTOB U
UX COCIWMHECHUW 10 TmepuogaM U rpynnaMm llepuognueckoit

cucTtemMbl XuMmudeckux snemeHToB .M. Menneneera

2.3

CdopMUpOBaHHOCTh YMEHUW  XapaKTepHu3oBaTh (OMUCHIBATH)
o0mue XMMUYECKHE CBOWCTBA  HEOPTaHWYECKUX  BEIIECTB
Pa3IMYHbBIX KJIACCOB, MOATBEPKAATh CYILIECTBOBAHUE
TEHETUYECKOW CBSI3U MEXIYy HEOPraHMYEeCKUMH BEIIECTBAMH C

IIOMOIIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOINX XUMHWYCCKHUX peaKI_[I/Iﬁ

2.4

ChopMUPOBAaHHOCT, YMEHHHM yCTaHABIWMBATH IPHUHAJJICKHOCTD
HEOPraHWYECKHWX BEIIECTB IO HMX COCTaBY K OIPEACICHHOMY
Kjaccy (rpymmne) coeauHEeHH# (MPOCThI€ BEIIECTBA - METAJIbl U

HEMCTAJIJbI, OKCHBI, OCHOBaHMH:, KHCJIOTHI, aM(bOTepHBIe
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TUAPOKCUIBI, COJIH)

2.5

ChopMUpOBaHHOCT, ~ YMEHUH  HCIOJIB30BaTh  XUMHUYECKYIO
CUMBOJIUKY JUISl COCTaBJeHUS (OPMYNI BEIIECTB M YpaBHCHHUUH
XUMUYECKUX peakiui, cuctemarnueckyro HomeHknatypy (IUPAC)
Y TPUBUAJIBHBIE HA3BaHUS OTIECJIbHBIX HEOPraHUYECKHUX BEILECTB
(yrapHelif Ta3, YIJEKUCIBIA Ta3, aMMHAaK, TrallieHas W3BECTh,

HeTramicHas N3BCCThb, IMTHCBAA COAA, IUPUT U npyrne)

2.6

ChopMUpOBaHHOCT, yMEHUN  XapaKTepU30BaTh (OMHUCHIBATH)
o0Imue XUMHUYECKHME CBOWCTBA  HEOPTaHMYECKUX  BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKIATh CYIIIECTBOBAaHUE
TEHETUYECKOW CBSI3U MEXJy HEOPraHMYECKUMH BEIIeCTBAMU C

IIOMOIIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHWYCCKUX peaKIlI/Iﬁ

2.7

CopMUpOBaHHOCTh ~yMEHHH  IJIAHUPOBATh U BBIMOJIHATH
XUMHYECKUN SKCIEPUMEHT (pa3lioKeHUE MEepOKCHIa BOJIOpOAa B
NPUCYTCTBUM KaTalau3aTropa, OIpPEAeICHUe Cpelbl pPacTBOPOB
BEIIECTB C IMOMOIIBI0 YHHBEPCAIBHOTO WHIMUKATOPa, BIHSIHUE
pasnuYHBIX (AKTOPOB HA CKOPOCTh XHWMHUUYECKOW pEaKIHH,
peakIuu MOHHOTro oOMeHa, KauyeCTBEHHBIC peaKIuu Ha cyibdar-,
KapOOHaT- U XJOPUJ-aHUOHBI, HAa KAaTHUOH aMMOHHS, DEIICHUE
SKCIIEpUMEHTAJbHBIX  3a7ad 1o TemaM  "Mertauibl" u
"HemeTtampl") B COOTBETCTBUM €  MPAaBWIAMU  TEXHUKH
0e30macHOCTH MpU OOpAaIlEeHWH C BEIIECTBAMHU W JTAOOPATOPHBIM
o0opynoBaHWEM;  TPEACTABISATH  PE3YJNBTATBl  XUMHUYECKOTO
JKCIIepUMEHTa B (hOpME 3alUCU YPaBHEHUM COOTBETCTBYIOUIUX

peaknuii 1 GOpMyITUPOBATH BRIBOIBI HA OCHOBE dTUX PE3YIhTATOB

2.8

ChopMHUpOBaHHOCTh YMEHHUW COOJIO/IaTh MpaBUiia IOJB30BAHUS

XUMHUYECKOU MOCYZ0M U J1a00paTOpHbIM 000PYIOBaHUEM, a TaK¥Ke
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IIpaBuJia O6paI_H€HI/IH C BfeCcrTBaMHu B COOTBCTCTBHHU C
HHCTPYKLOUSAMH 110 BBIITOJIHCHHIO na6opaTopHHx XUMHNYCCKUX

OIIBITOB

2.9

CopMUpOBaHHOCTh YMEHHMH  XapaKTepU30BaTh XUMHUYECKHUE
IPOLIECCHI, JIEKAIUE B OCHOBE MPOMBIIUIEHHOTO IOJYyYECHUS
CEpHOM KHUCIOTHI, aMMHaKa, a TaKke C(HOPMUPOBAHHOCTh
npescTaBieHnit 00 00X HAYYHBIX MPUHIMUIIAX U SKOJOTUYECKUX

HpO6H€MaX XUMHUYCCKOT'O IPpONU3BOJACTBA

XUMUA U )KU3Hb. PacdeTsl

3.1

CdopmupoBaHHOCTH MIpeICTaBIICHUM 0 XUMUYECKOU
COCTaBJISIIOIIECH €CTeCTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUHU
B MO3HAHUU SIBJICHUM TPHUPOJIBI, B (DOPMUPOBAHWUN MBIIIJICHUS U
KyJIbTYphl ~ JIMYHOCTH, €€ (YHKIUOHAIBHOW TIPaMOTHOCTH,
HEOOXOIMMOM IJIsl pEIIeHHs MPAaKTUYECKHUX 3a7a4 U YKOJIOTHYECKU

00OCHOBAaHHOTO OTHOIICHUS K CBOCMY 3O0pPOBBIO U I'[pPIpOI[HOﬁ

cpene

3.2

ChopMUpOBaHHOCTh ~ YMEHUW  KPUTHYECKH  aHAIM3UPOBATH
XUMHYECKYI0 WH(GOPMAIINIO, TIOTyYaeMyI0 U3 pa3HbIX UCTOYHUKOB

(cpencTBa MaccoBOM KOMMYHMKaIIMH, ce€Th IHTEpHET U Apyrue)

3.3

CdopMupOBaHHOCT, YMEHHM COOJIFOAATh MPaBHIa AKOJIOTHUECKHU
1IeJIeCO00pa3HOro MOBEJACHUS B OBITY U TPYAOBOM JCSITEIHHOCTH B
LEJAX COXPAHEHHUSI CBOETrO 3J0POBBS U OKPYXKAOUIEW TPUPOAHOMU

CpeIbI

3.4

Oco3HaBaTh OIACHOCTh BO3JCUCTBUS Ha JKUBBIE OPraHU3MBbI
ONPEJICJICHHBIX BEIIECTB, MOHWUMAas cMbIca Tmokazarens [IJIK,
MOSICHATH Ha MIPUMEpPaAX CIIOCOObI YMEHBIIICHUS U TTPEI0TBPAIICHUS

X BpCAHOIO BOBI[CfICTBHSI Ha OpraHM3M 4YCJIOBCKaA
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3.5

ChopmMupoBaHHOCT, ~ YMEHHH  MPOBOAUTH  BBIUHCICHHUS  C
UCITOJIb30BAHUEM MOHATHS ''MaccoBasi 0JIsI BEIIECTBA B pacTBOpeE',
O00BEMHBIX OTHOIIECHUHN Ta30B MPH XUMUYECKUX PEAKIUAX, MACCHI
BEIIeCTBAa WM 00bEeMa Ta30B M0 W3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAaCCEe WM 00bEMY OJHOTO U3 YYaCTBYIOUINX B PEAKIIUU
BEIIECTB, TEIUIOBOro A(dQeKkra peakuuu Ha OCHOBE 3aKOHOB
COXpaHEHHUSI MacChl BEIIECTB, TMPEBPAIICHUS ¥ COXPaHCHHUS

SHEPIruu

[Tposepsiembie aneMenThl coaepxkanus (10 kinacc 1 momyroaue)

Kon [IpoBepseMblii 3EMEHT COJIEPKAHUS

1 Teopernueckne OCHOBBI OPTaHUYECKON XUMUU

1.1 [Ipeqmer opraHW4YecKOW XWUMHH: €€ BO3HUKHOBEHHE, pPa3BUTHE W
3HAQYEHUE B TOJYYEHHMUM HOBBIX BEIIECTB WU MarepuanoB. Teopus
CTpOECHHUS OpraHudeckux coenuHeHuit A.M. BbytinepoBa, €€ OCHOBHBIC
MOJIOKEHUS

1.2 CtpykTypHble  GOpMyJIbl  OpPraHMYECKMX  BemecTB. [ omomorus,
n3omepusa. XUMHUYECKAsl CBSI3b B OPraHUYECKUX COCIUHEHUAX -
OJIMHApHBIE W KpaTHbIe cBs3u. lIpencraBmenne o Kiaccuukammuu
OPraHUYECKUX BEILIECTB

1.3 HomeHknatypa opraHuueckMx COEIMHEHUM (cucTeMarthyeckas) U
TPUBUAJBHBIC  HA3BaHMWS  BAXKHEHIIMX  MPEACTABUTENEH  KJIACCOB
OPraHUYECKUX BEILIECTB

2 YraeBoaopoas

2.1 AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUN psiA. MeTaH M 3TaH -
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MPOCTEUIINE TPEICTABUTENN AQJIKaHOB: (PU3UYECKHE U XUMHUYECKHE
CBOICTBa (peakUuy 3aMELIEHUsI U TOPEHUs), HAXOXKIACHUE B IPHUPOJE,

IMOJY4YCHHUC U IIPUMCHCHHC

2.2

AJKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH Psil. DTUJIEH U ITPONUIEH
- IpocCTeHIINe MPEACTaBUTENM AJIKEHOB: (DU3UYECKUE M XUMHUYECKUE
CBOICTBa (peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIpATALMH,

OKHCJICHHA U HOJII/IMepI/ISaHI/II/I), MOJIYYCHUC U IPUMCHCHHC

2.3

Ankanuensl:  OyrtagueH-1,3 u  MerwiOyrtaaueH-1,3:  cTpoeHue,
BOKHEUIIIME XUMHUUYECKHWE CBOWCTBA (peakius MOJMMEPHU3AINN).

HOJ’Iy‘IGHI/Ie CUHTCTHYCCKOI'O Kay4YyKa U PC3UHbI

2.4

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJOTHYECKUU psi.
AueTtusieH - IpOCTEHIINI NpelCcTaBUTENb AJIKMHOB: COCTaB, CTPOCHHE,
¢uznueckre W XMMHYECKHE CBOMCTBAa (peakIiuu TUIPUPOBAHUS,

raJIOrCHUPOBAHUS, THAPATALINHU, FOpGHPISI), IMOJIYYCHHUC U IIPUMCHCHHUC

2.5

Apenbl. benzon: cocraB, cTpoeHue, (UIUUYECKUE U XUMHUYECKUE
CBOMCTBa (peakiuu TAJOr€HUPOBAHUS U HUTPOBAHMS), IMOJYYCHHUE H
npuMeHeHue. ToyoJl: cocTaB, CTpOCHHE, (QU3MUECKHE U XHUMHYECKUE
CBOMCTBa (peakluu TaJOT€HUPOBAaHUS W HUTPOBAHMUS), IMOJIYyYECHHE U
IpUMEeHEHHE. TOKCHYHOCTh apeHoB. [ eHeTHdeckas CBSA3b MEXKIY

YIiaceBoaopoaaMu, IMpruHAIJICKAIIMMH K PAa3JIMYHBIM KJIaCCaM

2.6

[IpupoaHble UCTOYHHUKH YIJIEBOAOPOAOB. [IpupoaHsbIil ra3 U momyTHbIE
HedTsHbIe Ta3el. Hedth m ee mpoucxoxaenne. CrocoObl nepepaboTKu
He(TH: IEPErOHKa, KPEKUHT (TEPMUYECKUIN, KATATUTUYECKUAN ), TUPOIIU3.
[IponykTel nepepadoTKu HEPTHU, UX IPUMEHEHUE B MPOMBIIIIEHHOCTH U

B ObITy. KaMeHHBII1 yroiib ¥ IPOYKTHI €T0 MepepadoTKu

Kucnopoaconepsxamiue opraHu4ecKiue COeTUHEHUS
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3.1

IIpenenbHple OMHOATOMHBIE CHUPTHL. METaHON M 3TaHOJ: CTPOCHHME,
¢uznueckre W XUMHUYECKHE CBOMCTBAa (peakuMH C aKTUBHBIMHU
MeTaJUIaMH, raJIOr€HOBOAOPOIaMH, ropeHue), IIPUMEHEHHE.
Bonopoausie cBsi3u Mexay MOJEKYJIaMU CIIUPTOB. JlecTBUE METaHOoJIa
M DTaHOJIA HA OpraHu3M 4eJIOBeKa. MHOroaTOMHBIE  CIHUPTHI.
OTUIEHTIMKOIb U TJIMLEPUH: CTPOCHHE, (PU3NYECKHEe U XUMUYECKUE
CBOICTBa (B3aMMOJICHCTBUE CO IIETOYHBIMU METaNIAMU, KauyeCTBEHHas
peakiys Ha MHOTOATOMHbIE CIIUPTHI). JlelicTBUE Ha OpraHu3M YelloBeKa.

HpI/IMeHeHI/Ie rMOepuHa U STUJICHTJINKOJIA

3.2

deHo: cTpoeHHWE MOJICKYJbl, (PU3NYEeCKHe M XMMHYECKHUE CBOWCTRBA.

Tokcuunocts enona. [lpumenenue gpeHomna

3.3

AHB}ICFI/I}ILI N KCTOHBI. CI)OpMaJ'IBJIGI‘I/IJ], alCTaJIbACTUA: CTPOCHHC,
(1)I/I3I/I‘{€CKI/I€ U XMMHYECKHE CBOMCTBa (peaKHI/II/I OKHCIICHUA U

BOCCTAaHOBJICHHA, KAUYCCTBCHHEIC peaKHI/II/I), IMOJIYYCHHUC U IIPUMCHCHHC

3.4

OMHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs |
YKCYCHasl KHUCIJIOTBI: CTpOeHHWE, (PM3MUECKHEe W XUMHYECKHE CBOWCTBA
(cBoiicTBa, oOmMe IS Kiacca KHUCIOT, peakius ITepuduKaiun),
nojiyueHue u npumeHenue. CTteapuHOBasi W OJICMHOBAs KHUCIIOTHI Kak
NPECTABUTENN BBICIIHX KapOOHOBBIX KHUCIOT. MBUIa KaK COJIM BBICIINX

KapOOHOBBIX KUCJIOT, UX MOIOIIee JCHCTBUE

3.5

Crnoxxnble 3(hUPB KaK TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponu3
cnoxHbIX 3¢upoB. Kupel. ['mpponus >kupos. [IpumeneHue KHUpOB.

buonornueckas posp )KUpPOB

3.6

VYrineBoasl: cocTaB, KiaccupuUKanusg ~yrieBojgoB (MOHO-, OU- U
noyiucaxapujibl). ['1oKo3a - mpocTeluii MOHOcaxapua: OCOOCHHOCTH
CTPOCHMSI  MOJIEKYJbl, (u3nueckue U  XUMHUYECKHE  CBOMNCTBA

(B3aumogeiictBue ¢ rumgpokcunom Menu (II), okucieHue aMMuaYHBIM
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pactBopoM okcujsa cepedpa (I), BocctaHoBiIeHHE, OPOKEHUE TIIFOKO3bI),
HaxOoXXJIEHUE B NpPHUPOJAE, MPUMEHEHHE, OHOoJIOrHYecKass poJb.
®orocunTe3. PpyKTO3a Kak M30MEP TIIIOKO3bl. Kpaxman u memnonosa
KaKk nOpupofHbie mnoguMepbl. CTpoeHue Kpaxmajla W LEJUTFOJIO03BI.
dusnueckue U XMMHYECKHE CBOMCTBa  Kpaxmayia (THUAPOJIU3,

KauC€CTBCHHAs pCaKIus C I/IOI[OM)

A3OTCOIIep)KaHII/IC OpPraHNYCCKUC COCANHCHU S

4.1

AMMWHOKHCIOTBI KakK aM(bOTepHBIC OPraHUYCCKHC COCOMHCHMUA.
dusnyeckue W XMMHUYECKHUE CBOMCTBA aMMHOKHUCIIOT (Ha nmpumMepe

I‘J'II/IIII/IHa). buonoruueckoe 3HaueHNME aMUHOKHUCJIOT. HGHTI/I}]BI

4.2

benku kak mpupoaHbIE BBICOKOMOJIEKYJIApHbIE coennHeHus. [lepBuunas,
BTOpUYHAsT U TPETUYHAS CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBa

OCJIKOB: TuaApoJin3, JCHATypalusiA, KAUCCTBCHHBIC pCAKIIMU Ha OeaKu

BBICOKOMOHGKYJI}IPHLIG COCIUMHCHU

5.1

OCHOBHbIE TOHSTUS XUMHHM BBICOKOMOJIEKYJIIPHBIX COEIUHEHUI:
MOHOMEp, TMOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUH,
cpenHsisi  MoJIeKyJisspHass ~ Macca. (OCHOBHbIE  METOJIBI  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEMHECHUN - MOJIMMEpU3aLus 151

ITOJIMKOHICHCAIA

5.2

3KCHepI/IMeHTaIII>HI>Ie MCTOAbI M3Y4YCHHA BCIICCTB M HX npeBpameHHﬁ:
O3HaKOMJICHHEC C 06pa3uaMH INPpUPOAHBIX M HCKYCCTBCHHBLIX BOJIOKOH,

IJIaCTMAcC, KaydykoB. [loydeHne CHHTETHYECKOr0 KaydyKa U PE3UHBI

[TpoBepsiembie asteMeHThI conepkanns (10 kimacc 2 momyroaue)

Kox

[TIpoBepsieMblii 3JIEMEHT COJECpKaAHUS
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TeopeTnyeckre OCHOBBI XUMHUH

1.1

XAMUYECKHNA B37eMEHT. ATOM. Sapo aroma, H30TOINBI. DJIEKTPOHHAA
000s04YKa. DHEPreTUYecKre YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTANH,
S-, p-, d-omemeHTbl. OCOOCHHOCTH pacHpeleNeHHsT JJIEKTPOHOB II0
opOuTANIIM B aroMax »dJEMEHTOB TMEpPBBIX YETHIPEX IEPHUOJIOB.

DnexkTpoHHAsi KOHPUTYpalUs aTOMOB

1.2

Ilepuognuecknii 3akoH u Ilepuonnueckas cUCTEMA XUMUYECKUX
anementoB .M. MenneneeBa. CBsA3bp NEPUOJUYECKOrO 3aKOHA H
Ilepuonnueckon cuctembl XxuMuueckux sieMeHToB JI.M. Menneneesa ¢
COBPEMEHHON TEOpPHUEN CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XUMHUYECKHUX OJJIEMEHTOB U 00pa3yeMbIX HUMHU IMPOCTHIX U
CJIOKHBIX BEILIECTB M0 rpynnam U rnepuogaM. 3Ha4YeHUE MepUOgUIECKOro

3dKOHA B pa3BUTUHU HAYKH

1.3

Crpoenue BemiecTBa. XUMHUYECKAs CBSI3b. BUIbl XUMHYECKOW CBS3H
(KOBaJIEeHTHas HEMNOJspHas M TMOJspHas, HOHHAs, MeTaulnyecKas).
HNoubl: KaTHOHBI W aHWOHBI. MexaHWU3MBbI 00pa30BaHUS KOBAJICHTHOM
XUMHUYECKOU CBsI3U (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas

CBA3b

1.4

BanentHocTh. DnekTpooTpuLiaTebHOCTh. CTEEHb OKUCTIECHUS

1.5

BemectBa MONEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH
MOCTOSIHCTBA COCTaBa BeEIIeCTBAa. THUIBI KPUCTANIMYECKUX PEIIETOK.
3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAIUIMYECKOW PEIIECTKHU.
[TonsiTue o qucnepcHbIX cucteMax. VICTUHHBIE U KOJJTIOMAHBIE PaCTBOPHI.

MaccoBas 10J1s1 BellleCTBa B pacTBOPE

1.6

Knaccudpukanusa  Heopranuueckux  coeauHeHuil.  Homenknartypa

HCOPraHN4CCKHUX BCIICCTB
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1.7

Xumuueckass peakuus. Krnaccupukanuss XMMHUYECKMX peakuuid B
HEOPraHUYECKOM M OpPraHU4eCKOW XMMHMHU. 3aKOH COXPAaHEHUs MacChl
BEILECTB, 3A4KOH COXPAHEHHUs U NIPEBPALECHUS SJHEPTUU MPU XUMHUUYECKUX

peaKuusx

1.8

CKOpOCTh peakIiy, €€ 3aBUCUMOCTh OT Pa3IU4HbIX (PaKTOPOB

1.9

O6paTI/IMBIC peakuuu. XHUMHUUYECKOE PaBHOBCCHUC. CDaKTOpI:I, BIIMATOIINUC

Ha COCTOsIHME XuMuueckoro pasHosecus. [Ipunuun Jle Hlartense

1.10

OnekTponauTnyeckas auccouuanusi. CuiabHbIE U CJIaOble DJIEKTPOIUTHI.
Cpena BOJIHBIX PAacTBOPOB BEIICCTB: KHUCJas, HEUTpajabHas, IICTOYHAS.

Peakiinu nonHoro ooMeHa

1.11

OXHUCIUTEIBHO-BOCCTAHOBUTEIIHHBIC pPCaKknmn

HeopFaHI/I‘ICCKaH XUMMUA

2.1

Hemeramnel. llonoxxenne HemetaiuioB B Ileproamueckon cucreme
xumudyeckux sneMeHToB J[.M. MennaeneeBa U 0COOCHHOCTH CTPOCHHS
aToMoB. DuU3NUECKHE CBOMCTBA HEMETAJIOB. AJUIOTPOMNHUS HEMETAJJIOB

(Ha mpUMepe KUCIIopoa, cepsl, pocdopa u yriieposa)

2.2

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETA/UIOB (TaJIOTEHOB, CEPHI,
azota, Qgocdopa, yriepona U KpeMHHUSA) U UX COCAMHEHHUH (OKCHIIOB,
KHUCIIOPOJICOAEPKAIIUX KHCJIOT, BOJOPOJIHBIX COEIMHEHUN ).

[IprMeHeHne BaXXHENITUX HEMETAIJIOB U UX COCTUHECHUI

2.3

Mertanmnel.  Ilonoxxenne wMetamnoB B llepuogmueckodt  cucreme
xumudeckux anemeHToB J[.M. MennaeneeBa. OCOOCHHOCTH CTPOCHUS
ANEKTPOHHBIX 000J0YeK aroMoB MeTauioB. OOmme dusnueckue
cBoiicTBa MeTauioB. CIiaBbl METAUIOB. ODJNEKTPOXUMHUYECKUN Pl

HaNpsHKEHUN METaIIJIOB
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2.4

XUMHUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATpHM, KaJuid,
KaJIbIIMH, MAarHui, aJlOMUHHUM, IUHK, XpOM, >KEJIe30, MEIb) U UX
coenuHeHnid. OOmMEe crnocoObl MOIy4YeHUs: MeTauioB. I[IpumeHnenue

MCTAJIJIOB B 6BITy U TCXHHUKE

2.5

I'enetuueckass CBs3b HCOPraHM4YCCKUX BCHICCTB, IMPHHAMAJICIKAIIUX K

Ppa3IMIHBIM KJIaCcCaM

XUMHUA U )KU3Hb

3.1

Ponr xumMmu B oOecrieueHUH BKOHOFquCKOﬁ, BHGPFGTHHCCKOﬁ u
HPIIIIGBOﬁ 6630HaCHOCTI/I, Pa3BUTUN MCIOUIUHBI. IlonsTue o HaYy4YHbIX

METOAaxX IMO3HaHUuA BCIICCTB U XUMHUYCCKUX peaKuHﬁ

3.2

HPGJICTaBJICHI/ISI 00 O6IIII/IX HAayY4YHbIX IIPUHOMUIIAX ITPOMBIIIJICHHOI'O
IMOJIYYCHHA BAYKHEHIIINX BCIICCTB. YenoBek B MHUPC BCIICCTB U
MaTCpHUaJIOB! BaYKHEUIIINE CTPOUTCIILHBLIC MaTcpualibl,
KOHCTPYKIOMOHHBIC MAaTCpUaJIbl, KPAaCKH, CTCKJIO, KCpAMHUKA, MATCPUAJIbI
HJIA QJICKTPOHHUKH, HAHOMATCpHUAJIbI, OPTraHWYCCKUEC W MHHCPAJIBbHBIC

yInoOpeHus

3.3

XUMHUS U 3I0pOBbE UEJOBEKA: MPaBUJIA UCTIOIB30BAHHUS JIEKAPCTBEHHBIX
IpernapaToB, TNpaBWia OE30MAaCHOTO HCIOJIb30BaHUS — IPEmapaToB

OBITOBOUM XUMHWH B IIOBCEIHEBHOM KU3HU

JI1s1 mpoBeeHUsI €MHOIO TOCYAapCTBEHHOr0 AK3aMeHa o xumuu (manee - EI'D

M0 XWMHH) KCIIONB3YETCS TepeueHb (Koau(uKaTop) mMpoBepsIeMbIXx TpeOOBaHUN K

pe3ysibTaTaM OCBOCHHS OCHOBHOW 0O0pa30BaTENbHOW MPOTPAMMBI  CPETHETO

o01iero 00pa3oBaHMs M SJIEMEHTOB COJICPIKAHMSI.

ITpoBepsiembie Ha EI'D mo xumuu TpeOoBaHUS

K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON MPOTrPaMMBbl
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CpeaHero oo1ero 0opa3zoBaHus

Kon
MIPOBEPSIEMOTO

TpeboBaHus

[TpoBepsiembie TpeOOBaHUS K MPEIAMETHBIM pe3yIbTaTaM OCBOCHUS
OCHOBHOUW 00pa3oBaTeIbHON MpOrpaMMbl CpPEJHEro  OOIIEro

oOpa3zoBaHus

Bnanenue cucremon XUMUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET:

1.1

OCHOBOIIOJIATAIOMINE TOHATUSA (XMMHYECKUM DJIEMEHT, aToM,
M30TOIBI, DJIEKTPOHHAs 000J0YKa aTtoMma, S-, P-, d-dJIEKTPOHHBIC
opOuTaNM aTOMOB, OCHOBHOE M BO30Y)KJIEHHOE COCTOSTHUE aToMa,
WOH, MOJIEKYJa, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTD, CTENIEHD
OKHUCJICHUS, XUMHYECKasi CBA3b (O- u T-CBA3b  kpaTHbBIE CBSI3H),
rUOpUAM3alus aTOMHBIX OpOuTajed, KpUCTaUIMUecKas peIIeTKa,
MOJIb, MOJIIpHas ~ Macca, MOJIAPHBIH  00beM, MOJspHas
KOHIIEHTpAIMs, PAcTBOPHl (MCTHHHBIC, UCIIEPCHBIE CHUCTEMBI),
KPUCTAJIOTUIPAThl, ~ YTIEPOJHBIA  cKeleT, (yHKIHMOHATbHAS
rpynmna, paaudkall, W30MEephl, CTPYKTypHas ¢opMylna, H30Mepus
(cTpykTypHasi,  reomerpuueckas  (UHMC-,  TpaHCHU30MEpUs),
TOMOJIOTUYECKUN PsAZl, TOMOJIOTH, YTJIEBOJOPObI, KHUCIOPOI- H
a30TcoJlepKalllue  COCIUWHEHHUs,  OWOJOTHYECKH  aKTHUBHBIE
BemecTBa  (YraeBOJbI, JKUPBI, OCJIKH), MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIAPHBIE COCIUHEHUS, KPEKUHT,
puUGOPMHUHT, THUIMBI XUMHUYECKUX peakuuid (OKHCIUTEIHHO-
BOCCTAHOBUTEIIBHBIE, DK30- W  SHIOTEPMHUYECKHE, PEaKUUU
MOHHOTO OOMEHa, TOMO- U TETepOTCHHbIE, OOpaTUMbIE W
HEeoOpaTUMBIC),  pacTBOp,  DJEKTPOJUTHI,  HEDIJIEKTPOJIHTHI,
ANEKTPOJIUTHYECKAS  JUCCOLMALMNS, CTENEeHb  JIUCCOLMAIINH,
OKHCJIUTENb, BOCCTAHOBUTEIIb, JJIEKTPOJIN3, CKOPOCTh XUMUYECKON

pPeaKINK, XUMHUYECKOE PAaBHOBECHE)

1.2

TCOPHUU U 3aKOHBI (TeOpI/IH XUMHYCCKOI'0 CTPOCHUA OPraHNMYICCKHUX
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BemectB A.M.  byrnepoBa, Teopus  DIEKTPOJIUTHYECKOU
nuccounauuu, Ilepuommueckuy 3akon [[.JI. Menneneesa, 3aKOoH
COXpPaHEHMSI MAacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUMA SI3BIK
XUMHUHM, MHUPOBO33PECHUECKHE 3HAHMUS, JIEkKAIIME B OCHOBE
MOHWMAaHUs NPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBICHUM,
COBpPEMEHHBIE TIPEJICTABIEHUS] O CTPOCHHUM BEILIECTBA HA aTOMHOM,

MOJIEKYJISIPHOM M HaJAMOJIEKYJISIPHOM YPOBHSAX

1.3

MpCaACTaBJICHUA 0 MCXaHHu3Max XUMHNYCCKHNX peaKuHﬁ,
TCPMOAUHAMHUYCCKUX ¢ KHHCTUYCCKUX 3dKOHOMCPHOCTAX HX

IMPOTCKAaHUA, O XUMHWYCCKOM PABHOBCCHUU, JUCIICPCHBIX CUCTCMAX

1.4

q)aKTOHOI‘I/I‘IGCKI/Ie CBCICHHUA O CBOﬁCTBaX, COCTaBC, IMOJYYCHHUU U
0e30MmacHOM HCIIOJb30BAHUHM Ba)KHEHUIIINX HCOPTaAaHHUYCCKHUX U
OpPraHUYCCKHUX BCIICCTB B 6I>ITy )41 Hp&KTH‘-I@CKOﬁ ACATCIIbHOCTHU

YCJIOBCKA

1.5

oOlue Hay4yHble NPUHIMIBI XUMHYECKOr0 MPOU3BOJCTBA (Ha
npuMepe TPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHUAaKa, METaHOJa,

nepepaboTku HeTH)

CdopMupOBaHHOCTh YMEHUM BBISBIISTD:

2.1

XapakTepHbIE IPU3HAKA W B3aUMOCBSI3b M3YUYEHHBIX IOHSTHUU,
IIPUMEHATh COOTBETCTBYIOIIUE MOHATUSA MPU ONMUCAHUU CTPOCHUS
U CBOMCTB HEOPraHMYECKMX M OPraHUYECKUX BEIIECTB M HX

IIpEBpALLICHU I

2.2

B3aMMOCBSI3b ~ XMMHYECKHX  3HAHHUM C  TIOHATHSIMH U
IPEACTaBIACHUSAMH APYTUX TPEAMETOB I 0oJiee OCO3HAHHOTO
MOHUMAaHUS M OOBSICHEHHUS CYIIHOCTH MaTepHaIbHOIO €IWHCTBA

Mupa
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ChopMupoBaHHOCTH YMEHUS UCTIOJB30BATh:

3.1

HaAanMCHOBAHHUA XUMHUYCCKHUX COGI[I/IHGHI/Iﬁ MCKAYHApOAHOI0 COI03a
TGOpeTI/I‘IGCKOﬁ u HpHKHaHHOﬁ XMMHU U TPUBHUAJIBHBIC HAa3BAHUA
BCIICCTB, OTHOCAMIUXCA K HM3YUCHHBIM KjlaCcCaM OpPraHHUYCCKUX H

HEOPTraHUYECKUX COEIUHEHUMN

3.2

XUMHUYECKYHO CUMBOJIMKY IS COCTaBJICHUS bopmyn
HEOPraHMYECKUX BEIIECTB, MOJEKYISPHbIX M CTPYKTYpPHBIX
(pa3BepHYTBHIX,  COKpPAIEHHBIX U  CKEJEeTHbIX)  (opMys

OPraHUYCCKUX BCIICCTB

ChopMupoBaHHOCTh YMEHUS KJIACCU(DUITUPOBATH:

4.1

HCOPTaHUYCCKHUC BCIICCTBA, CaMOCTOATCIBHO BLI6I/IpaTL
OCHOBAHUA W KPpUTCPpHUHU  JIA KJIaCCI/I(bI/IKaHI/II/I N3Yy4aCMbIX

XUMHYECKHX 00BEKTOB

4.2

OpPraHUYCCKHEC BCUICCTBA, CaAMOCTOATCIbHO BBI6I/IpaTI> OCHOBaHMHA U

KPUTEPUH JIJIS1 KITACCU(DUKAIIUU N3YIaeMbIX XUMUUECKIX 00bEKTOB

4.3

N0 pa3jWYHbIM TIPU3HAKaM (YUCIy W COCTaBy pearupyronmx
BEIIECTB, TEIJIOBOMY 3(P(dEKTy peakIuu, U3MEHEHUIO CTeleHEeH
OKUCJICHHSI  DJIEMEHTOB, OOpAaTUMOCTH  DPEAKIUH, YYaCTHIO

KaTaJin3aTopa)

CdopMUpOBaHHOCTh yMEHHUS XapaKTEPU30BaATh AJIEKTPOHHOE
CTpO€HHE aTOMOB (B OCHOBHOM M BO30Y)KIICHHOM COCTOSTHUU) U
VOHOB XMMHUYECKUX 3JeMeHTOB 1 - 4 mepuono llepuonnueckoi
cuctembl JI.MI. MenaeneeBa M HUX BaJICHTHbIE BO3MOKHOCTH,
UCTIOJB3Ysl  TOHATUS  S-, P-, d-2JIGKTpOHHBIE  OpOWTAIH,

SHEPreTUYECKUE YPOBHU

CbhopMHUpPOBAaHHOCTh  yMEHHS  OOBACHATH  3aKOHOMEPHOCTH




47

W3MECHCHUSI CBOMCTB XMMHMYECKHX SJIEMEHTOB MU O6p&3y€MBIX nMH

COEMHEHUH 10 IEPUOIAM U TpyHIaM

ChopMUpOBaHHOCTh YMEHHSI COCTABIISITh YPABHEHUS XUMHUYECKUX

pEeaKkIuil U PaCKpbhIBaTh UX CYILIHOCTH:

7.1

OKHUCIUTCIBHO-BOCCTAHOBUTCIbHBIX peaKHI/Iﬁ MoCpPeaACTBOM

COCTABJICHUS 3JICKTPOHHOT O OajtaHca 3THX peaKL[I/Iﬁ

7.2

YpPaBHCHUA peaKI_[I/Iﬁ Pa3JIMYHBIX THIIOB; ITOJIHBIC M COKPAIICHHLBIC
YpPaBHCHUA peaKHI/Iﬁ HMOHHOI'O O6MCHa, YUUTbhIBAA YCJIOBUA, IIPU

KOTOPBIX 3TU PCAKIHUH UAYT 1O KOHIIA

7.3

peakuuii TUIPONU3a, peakIuid KOMIUIEKCOOOpa3oBaHusl (Ha

MpUMEpPEC TMAPOKCOKOMIIJICKCOB IIMHKA U aJII-OMI/IHI/ISI)

CdopMUpOBaHHOCTb YMEHUS TOATBEPKIAATh:

8.1

Ha KOHKPETHBIX IIpUMEpax XapakTep 3aBUCUMOCTH PEAKIMOHHOU
CIIOCOOHOCTH OPraHWYECKUX COEIUHEHHH OT KpaTHOCTU U THIIA
KOBAJICHTHOM CBSI3U (O~ u T-CBA3M ) B3aiiMHOIO BIUAHUS aTOMOB U
rpynmn aToMOB B MOJIEKYJax, a TakXke OT OCOOeHHOCTen

peann3anyu pa3InuyHbIX MEXAaHU3MOB IIPOTEKAHUS PEaKLUN

8.2

XApaKTCPHBIC XUMHUYCCKHUC CBOMCTBA BCHICCTB COOTBCTCTBYIOIMUMHA

SKCIIEPUMEHTAMU U 3aIIUCSIMU YPABHEHUN XUMUUYECKUX PEAKIIAN

ChopMUpOBaHHOCT, ~ YMEHHS  XapaKTepH30BaTh COCTaB W
Ba)KHEHIIINE CBOMCTBa BEIIECTB, MIPUHAJIEKAIIX K
ONpeeeHHBIM KJIacCaM U TPyIaM COE€AUMHEHHM (IPOCThIe
BEIIIECTBA, OKCHUJIbI, TUIPOKCHUIBI, COJIU; YIJIEBOJIOPOIbI, MPOCTHIC
3¢upel, COUpPTH, (PEHOJBI, albIECTUIIbl, KETOHBI, KapOOHOBHIC
KHCJIOTBI, CJIOKHBIE€  2QUPBI, JKUPBI, YIJIEBOALI, aMHHBI,

AMUHOKHCJIOTHI, OCJIKHU)
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10

CdopMUpOBaHHOCTb YMEHHMSI MPOBOJUTH PACUETHI IO XUMHYECKUM
dbopMynaM W ypaBHEHUSIM  XMMHUYECKUX  pEaKIuhd ¢

HCIIOJIBb30BaHUEM (1)I/ISI/I‘I€CKI/IX BCJINYHH:

10.1

Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEaKIMH, €CIU
OTHO U3 WCXOJHBIX BEIIECTB JaHO B BHAE pacTBopa C
OIPENICIIECHHOW MAacCOBOW JI0JIEM PAaCTBOPEHHOI'O BEIIECTBA WIIH

JTAaHO B M30BITKE (MMEET IPUMECH )

10.2

MaccoBOM UM 00bEMHOM J0JIH, BBIX0/1A MPOIYKTa peakluu

10.3

TEII0BOTO (D deKTa peakiuii

10.4

00BEMHBIX OTHOIIICHHUI ra30B

10.5

10 HaXOXACHUIO XUMHYECKOU q)OpMyJIBI BCIICCTBA

11

Bnagenne cucreMol 3HAHMM O METOAAX HAYYHOTO ITO3HAHUA
ABJICHUW TPUPOJBI, HMCIIOJb3YEMbIX B E€CTECTBECHHBIX HAayKaxX |
YMEHUE NPUMEHATh OTH 3HAHUSA NPU OSKCIEPUMEHTAIBHOM
HCCJIEIOBAHNM BEIIECTB U 11 OOBSICHEHUS XUMHUYECKUX SBJICHHUM,
MMEIOIMX MECTO B TMPHUPOJE, MPAKTHYECKON JESATEIbHOCTH

YCJIOBCKAa U B HOBCG,HHCBHOﬁ KU3HHU

12

CdopMUpoBaHHOCTh YMEHHS IPUMEHSITh (MCIIOJIb30BaTh) 3HAHUS O
COCTaBE M CBOMCTBAX BEIIECTB Il SKCIIEPUMEHTAILHON ITPOBEPKU
TUIIOTE3 OTHOCHUTEIIBHO 3aKOHOMEPHOCTEMN MPOTEKAHUS
XUMUYECKUX PpEaKUUid M MPOTrHO3UPOBAHMSI BO3MOXKHOCTEH HX
OCYIIECTBIICHUS; CHCTEMHbIE XUMUYECKUE 3HAHUA 1J11 OOBICHEHUS
U TPOTHOZMPOBAHUS SIBICHUH, UMEKOIINX €CTECTBEHHOHAYYHYIO
NpUPOAY; JUIsl TPUHATHS TPAMOTHBIX PpEIIEHUH TpodieM B

CUTyalluAX, CBA3AaHHBIX C XUMHUEH

13

ChopMUpOBaHHOCT,  YMEHHsI  IUJIAHUPOBATh U MPOBOAUTH
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XAMHUYECKUH JKCIIEPUMEHT (TIONyYCHHE W W3yYeHHUE CBOMHCTB
HEOPTraHWYECKUX M OPraHWYECKUX BEIIECTB, KAaYCCTBCHHBIC
peaxIuu yTJIEBOJOPOIOB pa3IMYHBIX KJIaCCOB u
KHUCIIOPOJICOJEPIKAINX ~ OPTraHMYECKUX  BEIICCTB,  pCIICHUE
AKCIIEPUMEHTATBHBIX 33J1a4 10 PAaCIIO3HABAHUIO HEOPTaHUYECKHUX U
OpraHUYeCKUX BEIIECTB) C COOJIIOJCHUEM IMpaBmil 0e30MacHOro
oOparieHusi ¢ BeIEecTBaMH M J1abOpaTOPHBIM 000PYIAOBaHUEM;
(GbopMyITHpPOBAThH IIEJU UCCIICIOBAHMS; IPEACTABIATh B Pa3IMUHOMN
dbopMe pe3yabTaThl IKCIEPUMEHTA, aHAJTU3UPOBATh W OICHUBATH

HUX TO0CTOBCPHOCTDb

14

ChopMUpOBaHHOCTh YMEHHSI OCYIIECTBIATH IICJICHATPABICHHBIN
MOUCK XHMHUYECKOW WH(OOpPMAlUM B Pa3IUYHBIX HCTOYHHUKAX
(HayuyHas W yd4eOHO-Hay4yHas JUTepaTypa, CpelICTBa MacCOBOU
uHdopmanuu, cetb HTepHeT U JApyrue), KPUTUYECKU
aHAIM3UPOBATh XUMUYECKYIO0 HH(POpMaIINIO, repepadaThiBaTh €€ U

HCII0JIb30BaTh B COOTBETCTBUH C ITOCTABJICHHOU yqe6H0171 3a11aqeﬁ

15

CdopMupOBaHHOCTh YMEHHSI MPOTHO3UPOBATH, aHAIU3UPOBATH U
OIlIEHUBAaTh uH)OpPMAIIUIO C MO3UIINN DKOJIOTUYECKOU
0€30IMMacHOCTH  TIOCJICICTBUH  OBITOBOM H  IPOM3BOJICTBEHHOM
NEATeIIbHOCTH YEJIOBEKa, CBSI3aHHOM C IepepabOTKON BEIIECTB;
c(hOopMHUPOBAHHOCTh YMEHHH OCO3HABAaTh OMACHOCTH BO37CHCTBHS
Ha JKUBBIC OPraHU3Mbl OINPEACICHHBIX BEIIECTB, TOHUMAasl CMBICI
MOKa3aTelsl MPEeIeIbHON JONYCTUMOM KOHIIEHTPAIUH, U TOSICHSTh
Ha TIpUMEpax CIOCOObl YMEHBIICHUS W TMPEIOTBPAIICHUS HX

BpCaAHOIO BOBI[GI\/IICTBI/I}I Ha OpraHM3M 4YCJIOBCKaA

[Iepeuens an1eMEHTOB coaepxkanus, mpoBepseMbix Ha EI'D no xumun

Kox

[TIpoBepsieMblii 3JIEMEHT COJIEpKaAHUS
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TeopeTnyeckre OCHOBBI XUMHUH

1.1

Crpoenne BemectBa. COBpEMEHHass MOJENIb CTPOCHHMS  aToMa.
Pacnipenenenne  SMEKTPOHOB MO DHEPIeTHYECKUM  YPOBHSM.
Knaccudukanuss xumudeckux 31eMeHTOB. (OCOOEHHOCTH CTpOEHUs
OHEPreTHUYCCKUX YpPOBHEH aTtoMmoB (s-, P-, d-anemeHToB). OCHOBHOE W
BO30YKJIEHHOE COCTOSIHHMSI aTOMOB. DJIEKTPOHHAsI KOHPUTypalusi aToMa.

BanentHbie OJICKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux sneMeHToB [[.MI. Menzaeneena.
Ousznueckun cmbica Ilepuognueckoro 3akona .M. Menneneena.
[IpyunHbl 1 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB 3JIEMEHTOB M UX
COEMHEHUI O MEPHOJAaM U TpylaM. 3aKOHOMEPHOCTH B W3MEHEHHHU
CBOMCTB IIPOCTBIX BEIIECTB, BOJOPOJHBIX COEIWHEHHH, BBICIIUX

OKCHAOB U THAPOKCHUIOB

1.3

BaneHTHOCT®. SJIGKTpOOTpI/IHaTCJIBHOCTB. CreneHb OKHCICHUS

1.4

Bunbl xuMmuueckod CBs3M (KOBaJE€HTHAasl, WOHHAsA, MeTaJulnyecKas,
BOJIOPOJIHASA) M MEXaHU3Mbl ee oOpa3oBaHuA. MeEXMOIEKYIsIpHbIE
B3aUMOJEUCTBUA. BemecrBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO
CcTpoeHHs. THUIBI KPUCTAIIIMYECKUX PELIETOK. 3aBUCHMOCTh CBOMICTBA

BEILECTB OT TUIA KPUCTANIMYECKON PEIIETKH

1.5

Xumuueckass peaknus. Krnaccudukamuss XMMHUYECKHX pEakuuid B
HEOPraHMYeCKOM W OpPraHMYeCcKOW XMMHUH. 3aKOH COXPAaHEHUS MAacChl

BCIICCTB

1.6

CKOpOCTh peakIliu, €€ 3aBUCUMOCTh OT Pa3IUIHBIX (AaKTOPOB

1.7

TennoBeie  3>PGdexTel XUMHUYECKHX peakiui. TepMoxumMmuyeckue

YpaBHEHUSA

1.8

OO6patumble peakiuu. XuMuueckoe paBHoBecue. DakTopbl, BIAUSIONINE
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Ha COCTOsiHME XuMHudeckoro pasHosecus. Ilpunmun Jle IllaTense

1.9 Onexrponutnyeckas auccouuanus. CuiabHbIE M Cla0ble 3IEKTPOIUTHI.
Cpena BOIHBIX PacTBOPOB BEILIECTB: KHCIIas, HEUTpabHAsI, IIETIOYHAS.
Crenens auccormanuu. Peakuyu noHHoro oomMeHa

1.10 I'maponus  coneit. MonHoe mpousBeneHre BoAbl. BomopoaHblit
nokazatenb (pH) pactBopa

1.11 CnocoObl  BBIpa)XEHHUS KOHIIEHTpAllUd pPACTBOPOB: MaccoBasi JOJIS
PacTBOPEHHOI'O BEIIECTBA, MOJSIpHAs KOHIEHTparus. HacelenHusie u
HEHACHIIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsl

1.12 OKHUCIUTENIHFHO-BOCCTAHOBUTEIIbHBIC peakiuu. [loBeneHue BeEliecTB B
cpenax c pa3HbIM 3HaueHueM pH. MeTobl a5eKTpoHHOTO OanaHca

1.13 DIIEKTPOJIN3 PAaCTBOPOB U PACILIABOB COJIEH

2 OCHOBBI HEOPTaHUYECKON XUMUU

2.1 Knaccudpukanms  Heopranmueckux — coeaumHeHui.  Homenknartypa
HEOpPraHMYECKUX BEIIECTB

2.2 XHUMHUYECKHE CBOMCTBA Ba)XKHEHIIUX MeETaUIOB (HATpUM, KaJui,
KJIbIIMA, MarHvii, aJlOMUHHUH, [HUHK, XpOM, e€Je30, MelIb) U HX
coenuHeHuii. O01IMe CIOCOOBI MOIYISHHUS METAIITIOB

2.3 XHWMHUYECKHE CBOMCTBA BAXKHEHIIIUX HEMETAJUIOB (TajJOr€HOB, CEpBI,
azota, Qocdopa, yriepona U KpeMHHUSA) U UX COCAMHEHHUI (OKCHIIOB,
KHUCIIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COCTMHEHU )

2.4 ['eneTnueckast CBSI3b HEOPTAHMYECKHX BEIIECTB, MPUHAMICKAININX K
Pa3TUYHBIM KJIaccaM

2.5 Nnentudukanuss  Heopranmdyeckux  coequHeHuil.  KauecTBeHHBbIE
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pE€aKiur Ha HCOPTaHNYCCKUC BCIICCTBA U NOHBI

OCHOBBI OPraHM4E€CKON XUMUU

3.1

OCHOBHBIE TOJIO)KEHUSI TEOPUU XUMHUYECKOIO CTPOEHHSI OPTraHUYECKUX
coenuHeHuid A.M. bytiepoBa. VYTIiepOoJIHBI CKEJIET OpPraHWYECKOU
MOJIEKYJIbl. KpaTHOCTh XMMHUYECKOU CBsI3U, O- m T-CBA3N Sp3-, Sp2-, Sp-
rudbpuau3anuu opouTaied aTOMOB yriepoja. 3aBUCUMOCTh CBOMCTB
BCIIECTB  OT  XUMHYECKOIO  CTpOEHHUs  MoOJIeKysd.  ['omouorm.

I'omonornueckuii psa. zomepuss u u3oMepsl

3.2

[lonstue o QyHkuoHaneHoM rpynne. OpueHTauuoOHHbIE A(OQPEKTHI

3aMECTUTEJIEN

3.3

[IpencraBnenne o0  KiacCUPUKAIMKM  OPTaHUYECKUX  BEIIECTB.
Homenknatypa opraHuueckux COEAMHEHHM (CUCTeMaTHYecKas) W
TPUBHUAJIGHBIC  HA3BaHMS  BAXKHEWIIMX  MPEACTABUTENEH  KIIACCOB

OpPraHNMYCCKHX BCIICCTB

3.4

CBoOOHOpAIMKATBLHBIH W WOHHBIH MEXaHM3Mbl peakuuu. [loHsTHE O
Hykiaeobune u oanekrpoduie. IlpaBuino MapkoBHukoBa. IlpaBuio

3aiirieBa

3.5

AnkaHpl. XMMHMYECKHME  CBOMCTBA  QJKAHOB: TaJOT€HUPOBAHHE,
JNETUIPUPOBAHUE, TEPMHUUYECKOE PA3JI0KEHUE, KPEKUHI, U30MEpU3aALus,
ropenne. Ilomyuenune ankanoB. I[lukinoankanel. Crienmguka CBOWCTB
LIUKJIOAIKAHOB C MaJbIM pasMepoM LHKJa. Peakuuu npucoequHeHus u

paIMKaIBLHOTO 3aMEIIECHUS

3.6

AJKEHBI. XUMHUUYECKUE CBOMCTBA; peakunu MIPUCOETUHEHUS
(ramoreHupoBaHUE, TUJIPUPOBAHUE, TUIPOTaJIOTCHUPOBAHUE,
TUJpaTalus), TOPeHHs, OKUCICHUS U mojuMepusanuu. [I[poMblliieHHbIe

1 1a00paToOpHbIE CIOCOOBI OJYYEHUS aJTKEHOB
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3.7

AJIKagueHsbl. XUMHUYECKUE CBOMCTBa AJIKagUCHOB: peakuuu
npucoeAuHeHus (TUIPUPOBAHMUE, TAJIOTEHUPOBAHUE), TOPEHUS W

MMOJIMMCPHU3alUH. HOJ’Iy‘—ICHI/Ie AJIKaAHUCHOB

3.8

Ankunpl.  XUMUYECKHE  CBOWCTBA:  peakUMH  MNPUCOCAUHEHUS
(raoreHupoBaHUE, TUIpUPOBAHUE, ruapaTanus,
TUAPOTaIOTEHUPOBAHUE) KaK CHOCO0 MOMYYEHUs MOJMMEPOB U JIPYTHX
NOJIE3HBIX MPOAYKTOB. Peakuuu 3amemienus. ['opeHue aneruneHa kak
UCTOYHUK BBICOKOTEMIIEPATYpHOTO IUIAMEHH JJisi CBApKU U PE3KH

MCTAaJJIOB. HpI/IMeHeHI/Ie allCTUJICHA

3.9

Apenbl. XUMHUYECKHE CBOWCTBA OEH30JIa: PEAKIUHU DJIEKTPOPHUIBHOTO
3aMeIleHUs], TPUCOCAUHECHHS (TUAPUPOBAHUE, TaJOTCHUPOBAHUE).
Peakmust ropenus. OcoOEHHOCTH XHMHYECKHX CBOMCTB TOJYOJIA.
[Tonyyenne Oenzona. OCOOEHHOCTH XMMHYECKHUX CBOWMCTB CTHpPOJIA.
[Monumepuzamust  ctupona. CrocoObl TONYYEHHS] W NPUMEHEHHE

APpOMATHYCCKUX YIJICBOIOPOJI0B

3.10

Cruptel. IlpenenbHble 0OTHOATOMHBIE CIIUPTHI. XHMMHUYECKUE CBOMCTBA:
B3aMMOJICHCTBUE C HATPUEM KaK CHOCOO YCTAHOBIEHHUSA HAIMYUA
TUAPOKCOTPYIMIBI, € TaJOr€HOBOJOPOJAAMHU KaK CIOco0 MONTyYeHHs
pacTBOpUTENEH, BHYTPHU- U MEXKMOJIEKYJIApHAs Aeruapartauus. Peaknus
ropenusi. [lomyueHune 9dTaHOna: peakmus OpPOKEHUS  TIIIOKO3BI,
TUApATalus 3THICHA. DTUIICHTJIUKONIb U TIULUEPUH KaK MPEe/ICTaBUTEIN

IMpCaACIbHBIX MHOI'OATOMHBIX CITMPTOB

3.11

@®enon. Xumuyeckue CBOMCTBa (eHona (peakumd C HaTpUeM,

TUAPOKCUIOM HaTpus, 6pomom). [lonyuenue dhenomna

3.12

Anbaernsipl.  XHMMHAYECKHME  CBOWMCTBA  MOPEACIbHBIX  aJIbJCTUJIOB:
THJIPUPOBAHKE; KAUYECTBEHHBIC PEAKIMM Ha KapOOHUJBbHYIO TPYIIITY

(peakuusi "cepeOpsiHOTO 3epkajna’, B3aUMOJECUCTBUE C TUIPOKCUAOM
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Menu (II). [Monmyuenue mpeaenbHBIX albAETHIOB: OKHUCIEHHUE CIUPTOB,
rUpaTanus amneTuieHa. AIETOH KaK MpPEACTABUTENb KETOHOB.

Oco0EHHOCTH peaKMu OKUCIICHHS alleTOHa

3.13

Kap6GonoBbie  kuciaoTbl.  XMMHYECKHME  CBOWCTBA  MpeAesIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH XUMHUUYECKUX
CBOWCTB MYpaBbUHOU KHUCJIOTBL. [lonyuenue IIPEIEIIbHBIX
OJIHOOCHOBHBIX KAapOOHOBBIX KHCJIOT: OKHCJIEHHE aJKaHOB, aJIKEHOB,
NEPBUYHBIX  COUPTOB,  AJBJIETUAOB. Bpicmime  npeaenbHblE U

HCTIPCACIIbHBIC Kap6OHOBBIe KHCJIOTBI

3.14

Crnoxnble 3¢upbl U kupbl. CrocoObl MOJYYEHHUS CIOKHBIX 3(PHUPOB.
Oo6patumocTh peakuuu stepudukanuu. [Ipumenenne cioxHbIX d3QUpoB
B NUIIEBOM U Map(rOMEpHON MPOMBIIUICHHOCTH. JKHUPBI KaK CII0XHbBIS
3¢upbl TIMIEpUHA M BBICIIUX KapOOHOBBIX KHUCJIOT. XHUMHUYECKUE
CBOWMCTBAa JKMPOB: THUIAPHUpPOBaHME, OKHcIeHue. [uaponus, wm
OMBUICHHE, XHUPOB KaK CHOCOO MPOMBILIUIEHHOTO MOJYy4YEHUs CcoJei
BBICHINX KapOOHOBBIX KHCJIOT. MBUIA Kak COJM BBICIIMX KapOOHOBBIX

KHCJIOT

3.15

XUMHUYECKHE CBOMCTBA TJIIOKO3bI: PEAKIIMU C YYACTHEM CIHUPTOBBIX U
aMBACTHIHOW TPYNII M MOJOYHOKHCIOe Opoxkenue. Ilpumenenwue
[JIIOKO3bI, €€ 3HAYCHUE B )KU3HECATEIBHOCTH Opranu3ma. Jlucaxapubl:
caxaposa, Majbro3a. BocCCTaHaBIMBAIOMIME W HEBOCCTAHABIWBAIOIINE
nucaxapunbl. ['mapomu3 aucaxapunuoB. Ilomucaxapunabl:  Kpaxmall,
rnukoreH. CTpoeHHe MakKpOMOJIeKyJd  Kpaxmajia, TJUKOTeHa W
HEJUTE0I03bl.  (DU3WYECKHME CBOMCTBA KpaxMmalia W I[EJUIIOJIO3HI.
XUMHYECKHE CBOWMCTBA KpaxMalia: THIPOJIN3, KAYECTBCHHAs] PEaKIHs C
MOJIOM. XHWMHYECKHE CBOMCTBA MEJUIKOJO3bI: THIPOIN3, ITOJYYECHHUE
a¢upoB 1emtoa03bl. [loHsITHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHbIN IEJNK)
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3.16

AMUHBI. AMUHBI KaK OpPraHHYECKHE OCHOBAHUA: PEAKUHH C BOIOM,
KUCJIOTaMH, pEaKkuusd TOpeHud. AHWIMH KAk MPEICTABUTEIb
apoMaTUYeCKux AMHHOB. XUMHUYECKHE CBOMCTBa aHWJINHA:
B3aMMOJICHCTBUE C KUCIOTaMU, OpPOMHOM BOOM, okucaeHue. [lonyuenue
aMUHOB ATKWINPOBAHUEM aMMHaKa u BOCCTAHOBJICHUEM

HUTPOIPOU3BOAHBIX YIIIEBOJIOPOJOB

3.17

AMMHOKUCIIOTBI U O€NKH. AMHUHOKHCIOTHI Kak  amdOTepHbIe
opranudeckue coeauHeHusi. OCHOBHbIE AMHHOKHUCIOTHI, 00pasyrouue
Oenku. XHUMHYECKHME CBOMCTBA OEJIKOB: THUJIPOJU3, JEHATypauus,

KaueCTBEHHBIC (IIBETHHIC) PEaKIIMK Ha OCJIKU

3.18

CtpoeHue U CTPyKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB IMOJIUMEPOB
OT  CTPOCHHS  MOJICKYI. OcHOBHBIE  CTHIOCOOBI  TONYYEHUS
BBICOKOMOJIEKYJISIPHBIX ~ COEAMHEHUMN: peakluyd TOJUMEpU3alNu U

IMOJIMKOHJACHCAIIU . KHaCCI/I(l)I/IKaHI/IH BOJIOKOH

3.19

Nnentudukamms OpraHUYeCKUX COEIMHEHUI. Pemenne

OKCIICPUMCHTAJIBHBIX 3ada4 Ha PACIIO3HABAHHUC OPTraHNYCCKUX BCUICCTB

3.20

['eHeTnueckas cBsA3b MEXKY KJacCaMU OPTaHUYECKUX COCITMHECHUHN

XUMUA U )KU3Hb

4.1

XuMus B TIOBCeNHEBHOW >ku3HU. [IpaBumia Oe3omacHOW pabOTHI C
€IKUMU, TOPIOYMMHU ¥ TOKCHYHBIMH BEIIECTBAMHU, CPEIICTBAMH OBITOBOM

XUMHUHN

4.2

XuUMHS ¥ 30pOBbE. XUMUSA B MEAULIMHE. XUMUS U CEIILCKOE XO3SHUCTBO.
XuMHUsS B TMPOMBIIIJICHHOCTH. XWUMHS M DHEPreTHKA: NPUPOJHBIN H
MOMTYTHBIN He(DTIHON Ta3bl, UX COCTAB U HCHONb30Banue. CocTaB HEPTH

U ee nepepadboTka (MPUPOIHbIE UCTOYHUKH YTJIEBOAOPOIOB)

4.3

XUMUS U 3KOJOTHsl. XMMHUYECKOE 3arps3HEHHUE OKPYKAIOLIEH Cpeabl U
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ero nocueactBus. OxpaHa ruapocdepsl, MoUBbl, aTMochepbl, GIOpbI U
dayHbl OT XUMUUYECcKoro 3arpsisHeHus. [Ipobiema oTX010B U MOOOYHBIX

IMPOAYKTOB. AJIBTepHaTI/IBHBIC HNCTOYHHUKH DHCPIUN

4.4 OO6mue mnpencraBieHUss O MPOMBIIUICHHBIX CHOCO0aX MOJy4YEeHHS
XUMUYECKUX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHUaKa, CEpHOU
KUCIIOTHI). YUepHas M 1BeTHass Metanyprus. CTEKIO M CHIMKaTHas
MPOMBINITIEHHOCTh. [IpomblnienHass opranuueckass xumusi. ChIpbe IS
OpraHUYeCKOM MPOMBIIIIICHHOCTH

5 Tunel pacueTHBIX 337124

5.1 Pacuersl maccel BemecTBa WM 00beMa Ta30B 10 HW3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O00BEMY OJHOTO M3 yYacTBYIOIIUX B
peaKIuu BelecTB

5.2 Pacuets! TerioBoro addexra peakiuu

5.3 PacueThl 00beMHBIX OTHOIICHHM ra30B MPU XUMHUUYECKUX PEAKIIMIX

5.4 Pacuers macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOJIYKTOB pPEaKIuH,
€CJIM OJIHO M3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH )

55 Pacuersl MaccoBoi min 00BEMHOHN J0JIM BBIXOAA MPOJIYKTA PEaKIuUd OT
TEOPETHYECKHA BO3MOKHOTO

5.6 Pacuetst macchl (0ObeMa, KONMMYECTBAa BEIECTBA) MPOAYKTA PEaKIIUH,
€CIM OJHO M3 BEUIECTB JAaHO B BHJE pPACTBOpA C OMNPEACICHHOU
MAacCOBOM J0JIEM PACTBOPEHHOTO BELIECTBA

5.7 PacyeTsl ¢ ucnosb3oBaHUEM TMOHATHM '"MaccoBas nois", "MonspHas
KOHLIeHTpauus", "pacTBOPUMOCTD"

5.8 Haxoxnenue moinexkynspHoi (OpMyJibl OpraHUYECKOro BEHIECTBA IO

€ro INIOTHOCTH U MAaCCOBBIM JOJISIM 3JICMCHTOB, BXOAAIIIUX B €TI0 COCTAaB,
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HJIA 110 IPOAYKTaM CropaHus




