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Hpuiaoxenue Nel2

118. Pabouas mnporpaMmma mo Yy4eOHOMY mpeaMeTry «XHMHID»
(yriy0JiéHHBINE  YpOBeHb) coOCTaBleHa Ha ocHoBe @DenepanbHON paboueit
IPOrpaMMBbl 0 y4eOHOMY MpeaAMETY « XUMHs» (YriIyOnEHHbBINA YPOBEHB)

118.1. ®enepanpHas pabodas TMporpaMmMa IO Yy4eOHOMY TMpeaMeTy
«Xumus» (yriayOnéHHbI ypoBeHb) (mpeameTHas o6nacTh «EcTecTBEeHHO-Hay4HbIE
npeaMeThl») (anee COOTBETCTBEHHO - MpOrpaMMa MO0 XUMHH, XUMUS) BKIIOYAET
MOSICHUTENIbHYIO 3aIUCKY, COAEpXKaHUuEe OOydYeHUus, IUIAHUPYEMbIE pe3yIbTaThl
OCBOEHHUS MPOTrPaMMBbI 10 XUMUHU.

118.2.  TloscHuTeNbHAS 3amKCKa OTpakaeT OOIINE SN U 3a]1a4l U3yYCHHS
XUMHUH, XapaKTEPUCTUKY IICHUXOJIOTMYECKUX TMPEANOChUIOK K €€ H3yYEHUIOo
00y4arIMUMHCS, MECTO B CTPYKType YUeOHOT0 TUIaHa, a TakKe MOIX0Jbl K 0TO0pYy
COJEpP)KAHMSI, K OIpEACNICHUIO IUITAHUPYEMBIX pE3yJlbTaTOB U K CTPYKType
TEMaTHYECKOTO TNIAHUPOBAHUSI.

118.3. Conepkanne o0OyueHUsI pPACKPBIBAECT COJAEpKATENbHbIE JIMHUH,
KOTOpbIE MpeIaraTcs A 00513aTeIbHOr0 U3YUYEeHUS B KaKJOM Kjlacce Ha ypOBHE
cpeaHero oomero oopa3oBaHMs.

118.4.  Ilnanupyemble pe3yJbTaTbl OCBOCHMSI MPOTPaMMBbl IO XUMHH
BKJIIOYAIOT JINYHOCTHBIE, METANPEIMETHBIE PE3YJIbTATHI 3a BECh IEPUOJ1 00yUEeHHUS Ha
YpOBHE cpeaHero oOmiero o0pa3oBaHUsA, a TaKXKe MPEIMETHBIC JOCTHKCHUS
oOyyaromierocss 3a Kaxapld roji o0ydeHus. HaydHoO-MeTOIn4YecKo OCHOBOM IS
pa3pabOTKM IUIAHUPYEMBIX PEe3yJIbTaTOB OCBOEHHUS NPOTrpaMMbl 10 XUMHUH JUIS
YPOBHSI CpeaHero oOmero oOpa3oBaHMs SIBISETCS CHUCTEMHO-IEATEIbHOCTHBIN
HOJXO/.

118.5. TlosicHuTenbHas 3aMUCKa.

118.5.1. IIporpamma mo XMMHH Ha YPOBHE CPEIHET0 001Iero 00pa3oBaHus

pa3zpaboTaHa Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHOMN MPOrPaMMBbl CPEAHETO OOIIEr0 00pa30BaHus, MPEICTABICHHBIX B
d1rocC COO.

118.5.2. Xumus Ha ypoBHE YIIIyOJIEHHOTO U3YUECHHsSI 3aHUMAET BaXKHOE MECTO

B CHUCTEME €CTECTBEHHO-Hay4yHOro obOpaszoBaHus ydammuxcs 10-11 kiaccos.
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Wzydyenne mpeamera, peanm3dyemMoe B ycCioBHSX — AudGepeHIIMPOBAHHOTO,
npopUIBLHOTO OO0ydYeHHS, TMPU3BAHO OOCECIEYUTh OO0IIe00pa3oBaTENBHYI0 H
OOIIEKYIBTYPHYIO TOJATOTOBKY BBIMTYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO IS
a/IanTalry UX K ObICTPO MEHSIOIIMMCS YCIOBHUSM KU3HU B COIIMYME, a TAaKXKe JUIs
IPOJOJDKEHUST OOy4YeHHMs] B OpraHM3alusax NpodecCHOHAIBHOrO 00pa3oBaHMs, B
KOTOPBIX XUMHUS SIBJISICTCS] OJJTHOM U3 MPUOPUTETHBIX JUCIUILINH.

118.5.3. B mporpamme mO XWMHH Ha3HA4YCHHE MpeAMETa «XUMUD»
MoJIy4aeT NOAPOOHYI0 HHTEPIIPETALNIO B COOTBETCTBUH C OCHOBOMOJIATAIOIIMMHU
nosioxkeHusMu @I'OC COO o B3anmMOOOYCIOBICHHOCTH IICJICH, COMepKaHus,
pe3yJIbTaToB OOy4YeHHS W TPeOOBAaHWUN K YPOBHIO IOJATOTOBKH BBIMTYCKHHKOB.
CBUIIETETLCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIUE BBITIOJIIHAEMbIE MPOTPaMMOM MO
XUMUH QYHKIUH:

MH(OPMAIIMOHHO-METOIMYECKasi, peaiu3alus KOTOpod  olecredynBaeT
MOJTyYCHUE TIPEACTABJICHUS O IEJISAX, COJACPKaHWM, OOIIEH CTpaTeTHh OOydYeHUs,
BOCIIUTAHUS W Pa3BUTHs OOYyYalOUIUXCS CpPEACTBAMH MpeaMeTa, M3ydyaeMoro B
pamMKax KOHKPETHOT'O MPOQHIIS;

OpTaHN3alMOHHO-TIAHUPYIOIIAs, KOTOpas MPeyCMaTPUBAET OTPEICTICHHE:

MPUHIIUIIOB CTPYKTYPUPOBAHUS U MOCJIETOBATEIBHOCTH U3yUeHUsT Y4eOHOTO
MaTepHaa, KOJIMYECTBEHHBIX U KAYECTBEHHBIX €T0 XapaKTCPUCTHK;

MOX0JI0B K (POPMUPOBAHUIO COJEPIKATEITHHOW OCHOBBI KOHTPOJS M OLIEHKH
00pa30oBaTENbHBIX JOCTIKCHUN OOYYaOIIUXCS B paMKaX MTOTOBOW aTTECTallid B
dbopMe eaHOT0 roCYJapCTBEHHOTO AK3aMeHa 10 XUMHH.

118.5.4. TIporpamma yist yriryOJIEHHOTO U3YYECHUS XUMUU:

yCTaHaBIMBACT WHBAPHAHTHOE MPEAMETHOE COMEpKaHue, 00s3aTeTbHOe IS
U3YYCHHsS] B paMKaX OTACNbHBIX Mpoduieil, mperycMaTpuBaeT pacrpeiesieHue u
CTPYKTYpHpOBaHHE  €ro 10  KjaccaMm,  OCHOBHBIM  COJCPIKATCIbHBIM
JUHUAM/pa3zienam

Kypca;

na€T MPUMEPHOE pacrpesiesieHne yueOHOro BpeMeH!, pEKOMEHIyeMOro ISt
W3YYCHHSI OTACIBHBIX TEM;

mpeyiaraeT  MPUMEPHYI0  TMOCIEIOBATEIIbHOCTh  W3YYCHHUS  y4eOHOTO

Marepuaiga C Y4Y€TOM JIOTMKM IIOCTPOCHHUS Kypca, BHYTPUIPEIMETHBIX U
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MEXIIPEAMETHBIX CBS3EH;

TAET METOAUYECKYIO MHTEPIPETALINIO LEJeH U 3a]]a4 U3YUYEHUs MpeIMeTa Ha
yriayOJa€HHOM YPOBHE C yYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHErO
oOmero  oOpa3oBaHMs, COAEPKATEIBHOM  XapaKTEPUCTUKH  IJIAHUPYEMBIX
pE3yJIbTaTOB OCBOEHUSI OCHOBHOW 00pa30BaTENIbHON MPOrPaAMMBbI CPEHETO OOILEr0
o0Opa3oBaHusi (JIMYHOCTHBIX, METAINPEJIMETHBIX, MPEAMETHBIX), a TaKXKe C Y4ETOM
OCHOBHBIX BHJIOB yU€OHO-I1I03HABATEIbHBIX ACHCTBUI 00yUaromEerocs o OCBOEHUIO
COZIepKaHUs PEIMETA.

118.5.5.  Ilo BceM MO3WIMSAM B MPOrpaMMe MO XUMUH IIPETyCMOTpEHA
IIPEEMCTBEHHOCTh € OOy4YeHHMEM XHMHHM Ha YPOBHE OCHOBHOTO OOUIETO
o0pa3zoBaHUsI.

118.5.6. IIporpamMmMa Mo XMMHH CIY>KUT OPUEHTHPOM ISl COCTaBJICHHUS
aBTOPCKHUX paboumx mporpamm. 3a mpejernamMu YCTaHOBJICHHOW MPOrpaMMOM IO
XUMHUU 00s13aTeNbHON (MHBAPUAHTHOM) COCTABIISIIOIIEH COJEpkKaHUS y4eOHOTO
npenMera «XUMHUS» OCTa€TCs BO3MOXKHOCTH BBIOOpAa €ro BapUaTHUBHOM
COCTAaBJISIOILIEH, KOTOpasi TOJDKHA ONPEIENATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKpeTHOro npoduis oOydyeHus. ABTopaMu pabodMX MpPOrpaMM MOXKET OBITh
Npe/UIOKeH HWHOW TOAXO0A K CTPYKTypUPOBAaHUIO Y4eOHOro marepuaga Hu
MOCJIEZIOBATENIbHOCTH €ro  W3Yy4YeHHUs, CBOE BHJIEHHE TMyTedl u crnocoOoB
dbopMUpOBaHUS CHUCTEMBI TMPEAMETHBIX 3HAHWH, YMEHHH W BUIOB Yy4eOHOU
JESTENbHOCTH, a TaKXKe CHCTEMbl CIIOCOOOB M METOAMYECKUX NPUEMOB IO
Pa3BUTHIO U BOCIIUTAHUIO O0YYaAIOLTHXCS.

118.5.7. B cooTBercTBUU ¢ KOHIENTyalbHbIMU monoxeHussMu OI'OC
COO o Ha3HaueHUU MpeAMETOB 0a30BOT0 U YIIIyOJEHHOTO YpOBHEH B CHCTEME
nuddepeHITMPOBaHHOTO OOYYECHHUS Ha YPOBHE CpeaHero oOImero oOpa3oBaHUS
XUMHUSI HAa YpOBHE YIUIYOJIEHHOTO M3y4Y€HHUs HaNpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH €  MOCJHEAYIOUIMM  3TaloM MOJY4YEHUs XUMHUYECKOTO
o0pa3oBaHusi B paMKaxX U3YYECHMs CIEHHMAJIBbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKUX AUCLUUIUIMH B By3aX M OPraHU3AIMIX CPEAHET0 NPO(ECCHOHAIBHOTO
oOpa3oBaHus. B 3TOl CBsA3M H3yueHue npeameTa «XUMHUS» OPUEHTHUPOBAHO
NPEeUMYUIECTBEHHO Ha paclIUpeHHe U  YIUIyOJIeHHEe TEOpeTHYEeCKOW U

NPAaKTUYECKOW TIOArOTOBKH 00yYaloNMXcsl, BRIOPABIINX ONpeeaEHHbII MPoduib
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oOydeHHs, B TOM 4YHCJIE€ C TEPCIEKTUBON TOCIEAYIOMEro MOMyYCHHS
XUMHUYECKOT0 00pa3oBaHMs B OPTaHU3AIMAX NMPOPECCHOHATILHOTO 00pa3oBaHUsl.
B cBere tpeboBanuii ®I'OC COO k mIaHHpyeMbIM pe3yJbTaTaM OCBOECHHS
OCHOBHOM 00pa3oBaTeIbHOM MPOTpaMMbl CpeIHEro o0Iiero o0pa3oBaHUs
U3ydeHue npeaMera «XUMHsS» OpPUEHTHPOBAHO TakXKe HAa pEUICHHWE 3a/1ad
BOCIIUTAHUS M COIMAIBHOTO Pa3BUTHs 00y4arouumxcs, Ha (OPMHUPOBAHUE Y HUX
OOIIEHHTEIICKTYyaTbHBIX YMEHUI, YMEHUH pallMOHAIH3AINA YIeOHOTO TpyJa |
0000OIIEHHBIX CIMOCOOOB JIEATENBHOCTH, WMEIOIIUX MEXIUCUUTITUHAPHBIH,
HAAMPEIMETHBINA XapakTep.

118.5.8. Xumuss Ha ypoBHE YIIyONEHHOTO W3YYEHHUS BKIIOYACT
yrayOnénHble Kypebl - «Opranuueckas xuMmus» U «OOIas u HeopraHudeckas
xumus». [Ipu ompeneneHnu MOAXOM0B K OTOOPY M CTPYKTYPHOH OpraHU3aIfu
CoJIep KaHMsI AITUX KYPCOB B IPOTpaMMe [0 XUMHUH 32 OCHOBY IIPUHSTHI MTOJIOKECHHS
OI'OC COO o paznuuusx 06a30BOro M YIIIyOJIEHHOTO YpPOBHEH H3y4EHHUS
npeaMera.

118.5.9. OcnoBy coaepxanus kypcoB «Opranudeckast Xumusi» u «O0mas
U HEOpPTaHWYeCKas XWMHS» COCTaBISIET COBOKYIMHOCTHh MPEAMETHBIX 3HAHHU W
YMEHHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3Y4YeHMs MpeaMeTa. JDTa cucTeMa
3HaHUW TIOJIyYaeT OMpEIeNEHHOE TEOPETUUYECKOE OTOHEHUE, MO3BOJISIONICE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OOdbIMiA 00bEM  (HAKTOIOTHYECKOTO
matepuana. Ha yraoyOnéHHOM ypoBHE W3ydeHHs] TMpeaMera olecredeHa
BO3MOKHOCTh 3HAUUTEJIIBHOTO YBENUWYEHHS O0bEMa 3HAHUH O XHUMHYECKUX
AJIEMEHTAaX M CBOMCTBaX MX COCJIMHEHHUI Ha OCHOBE PACUIMPEHUS M yIiayOleHus
NPEJICTaBICHUI O CTPOSHUH BEIIECTBA, XUMUYECKON CBS3H M 3aKOHOMEPHOCTSIX
NPOTEKaHMsI peakiuii, pacCMaTPUBAEMbIX C TOUKU 3PEHUS XUMHUECKON KUHETUKU
U TepMonuHaMHKHU. l3ydenue mnepuommueckoro 3akoHa u [lepuommueckoit
CHUCTEMBbl ~ XMMHMYECKHX  DJIEMEHTOB  Oa3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKUX MPEICTABICHUSAX O CTPOSHUH aTroMa. XUMUYecKas CBSI3b
OOBSICHSIETCS C TOUKH 3PEHUS YDHEPTETUUECKUX M3MEHEHHUI NIpU €€ 00pa3oBaHUM U
pa3pylIeHnH, a TaKKe ¢ TOYKU 3pEHHs] MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakuud  JOmoNHSETCS  (OPMHUpPOBAHMEM  TPEACTABICHHA 00

QJICKTPOXUMHUUYCCKUX MPOHCCCAX U IJICKTPOJIN3C PACIIIIaBOB U paCTBOPOB BCIICCTB.
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B kxypce opranmueckoil XMMUU MPH PACCMOTPEHHH PEAKIMOHHON CITIOCOOHOCTH
COEJIMHEHUH yiemnsieTcsi 0co60e BHUMaHKe BOIpocaM 00 AIIEKTPOHHBIX P deKTax,
0 B3aMIMHOM BIIMSIHUU aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PeakIui.

118.5.10. Ocoboe 3HaueHHE UMEET TO, UTO Ha COACP)KAHHE KYPCOB XUMHUHU
yIIyOJIEHHOTO YPOBHS U3YYCHHUS TSI KITACCOB ONMPEACTIEHHOTO PO UIIs (TITaBHBIM
o0pa3oM Ha HUX CTPYKTypy M XapakTep JIOINOJHEHMA K oOmel cucreme
NPEIMETHBIX 3HaHUH) OKa3bIBAIOT BIMSIHNAE CMEKHBIC TpeaMeThl. Tak, Hanpumep,
B COJIEpP’KaHUU TIPEeIMeTa ISl KJIACCOB XMMHUKO-(U3MUEcKOoro npodust Oombiioe
3HaueHue OyAyT MMETh AJIIEMEHTHI YyueOHOro Marepuana mno ooduieit xumuu. [Ipu
U3yYEeHUU TpeaMeTa B JAaHHOM Ciydae akIeHT OyAeT clelnaH Ha OOIIHOCTH
METOJIOB MMO3HAHUS, OOIIHOCTH 3aKOHOB U TEOPUil B XUMUU U B (DU3UKE: aTOMHO-
MOJICKYJISIpHAsT TeOpHsl (MOJIEKyJsipHas Teopusi B (PU3MKeE), 3aKOHBI COXPAHECHUS
Macchl M DHEPIrHH, 3aKOHbI TEPMOJMHAMHKH, JIEKTPOJIM3a, MPEACTABICHUS O
CTPOCHHH BEIIECTB U IPYTOE.

118.5.11. B coaeprxanum npeameTa s KJIaCCOB XUMHUKO-OHMOJIOTHYECKOTO
npodunst GonbIUi yIeabHbIH Bec OyAeT UMeTh OopraHuyeckas xumus. B stom
cllydae  TPENOCTaBISETCS  BO3MOXKHOCTH  JUIsi  Oonee  0OCTOSTETHHOTO
paccMOTpPeHUs] XUMHUECKOM OpraHu3aluy KIETKH KaK OMOJIOrMYecKOil CUCTEMBI,
B COCTaB KOTOPOH BXOMSAT, K MPHUMEpPY, TaKHE CTPYKTypHBIE KOMIIOHEHTHI, KaK
JUMUBI, OCTKH, YTIEBObl, HyKJICHMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS 0
COCTaBe M CBOMCTBAX MPEICTAaBUTENICH OCHOBHBIX KJIACCOB OPTaHUYECKHX BEIIECTB
CIIy>)KaT OCHOBOM JJISi M3Y4YEHHs CYIIHOCTU MPOLECCOB (POTOCHHTE3a, JIBIXaHMUS,
MUILEBAPECHHUS.

118.5.12. B nnane ¢opMUpoBaHUS OCHOB HAyYHOTO MHPOBO33PEHUS,
OCBOGHMSI OOLICHAYYHBIX METOAOB TIIO3HAHUS M OMNbITa MPAKTUYECKOTO
NPUMEHEHMsI HAyYHBIX 3HAaHWUH W3ydeHHue mpenMera «XuMHs» Ha yriayO0iaéHHOM
YpPOBHE OCHOBAaHO Ha MEXIIPEIMETHBIX CBS3AX C Y4YeOHBIMH TpEeAMETaMH,
BXOJSIIMMU B COCTaB TMpEAMETHBIX oOmacteli  «EcTecTBeHHO-HAy4YHBIC
npeameTsy, «MaTtematuka u nHbopMaTHKa» U «Pycckuil S3bIK U TUTEpaTypay.

118.5.13. Ilpu uzydyenuu y4eOHOTo mpeameTa «XUMUs» Ha yriayOnEHHOM
YpOBHE TakXKe, Kak Ha YpPOBHE OCHOBHOTO W CpeAHero odmiero odpa3zoBaHus (Ha

0a30BOM ypOBHE),
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3a/la4eil MEepBOCTENEHHOM 3HAYMMOCTU SBIsAETCA (POPMUPOBAHUE OCHOB
HAayKH XHMHH KakK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPaKTHUECKOM
JIEATENBHOCTH YEIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOMW KYJIBTYpHI. Pelnenue
ATOM 3aJa4uM Ha YIUIyOJIEHHOM YPOBHE U3Y4YEHHUs TMIpeAMeTa TIpearnojaract
peanu3alnio Takux 1enei, kak: GopMupoBaHue MpeACTaBICHUN:

0 MaTepUaIbHOM €JIUHCTBE MHpa, 3aKOHOMEPHOCTSIX M TMO3HABAEMOCTH
SBJICHUI TIPUPOJBI, O MECTE XUMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ BeIyIiei
poyi B 00ECIIEYEeHUH YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA: B PEIICHUM TPOOIeM
AKOJIOTUYECKOM, DHEPreTHYeCKOM U TMHINEeBOM O€30IacHOCTH, B Pa3BUTHH
MEIUIIMHBI, CO3JJaHUM HOBBIX MATEPHUAJIOB, HOBBIX HCTOYHHUKOB DJHEPTUHU, B
00€CTICUCHNN  PAlMOHAIBHOTO  IPHPOJONONB30BaHUSA, B  (OPMHPOBAHUHU
MHUPOBO33pEHHUSI M OOIIeH KyJIbTYypbl UEIOBEKa, a TaKXKe JKOJIOTHYECKH
000CHOBAaHHOT'O OTHOIIIEHHUS K CBOEMY 37I0pPOBBIO U IIPUPOTHOM Cpelie;

OCBOCHHME CHCTEMbI 3HAHUM, JIE)KAIUX B OCHOBE XUMHUUYECKOM COCTABIISAIONICH
€CTECTBEHHO-HAYYHOM KapTHHBI MHpa: (yHAAMEHTAIbHBIX TMOHSITHH, 3aKOHOB W
TEOpUI XHWMHHU, COBPEMEHHBIX MPEIACTABICHUNA O CTPOCHUM BEIIECTBA HAa Pa3HBIX
YPOBHSIX - ATOMHOM, MOHHO-MOJIEKYJISIPHOM, HAaJIMOJICKYJISIPHOM, 0
TEPMOJIMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHYECKHUX
peakiuii, 0 XMMHUYECKOM pPaBHOBECHHU, PacTBOpPaxX MU JUCIEPCHBIX CHCTEMax, 00
00IIMX HAYYHBIX MPHHITUIIAX XUMHUYIECKOTO ITPOU3BO/ICTBA;

dhopmupoBaHue y oOyyJaromuxcs OCO3HAHHOTO MOHUMaHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHUMHYECKHUX 3HAHWH JJII OOBSCHEHUS KIIOUYEBBIX
Uael W TpoOJieM COBPEMEHHOW XWUMHH, JJIi OOBSICHCHUS W TPOTHO3UPOBAHUS
SABJICHUN, HMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO PEUICHUS
npo0JjieM, CBSI3aHHBIX C XUMHEH, MPOrHO3WPOBAHUS, aHAIN3a M OLICHKH C TTO3UIIHMA
HKOJIOTUYECKOM 0e30MacHOCTH TOCIEACTBHM OBITOBOM U TMPOU3BOJICTBEHHOM
JEATEIbHOCTA  4YEJIOBEKA, CBSA3AHHOM C  XMMHUYECKUM  IIPOU3BOJICTBOM,
HCIIOJIb30BaHUEM U TIEpepabOTKOM BEIIECTB;

yriyOneHne TpeCTaBICHUI O HayYHBIX METOJaX MO3HAHUS, HEOOXOIUMBIX
JUTSE IPUOOpPETEeHUsT YMEHUW OPHEHTUPOBATHCS B MHPE BEIIECTB M OOBSICHEHUS
XUMUYECKHUX SBJICHUHN, UMEIOIINUX MECTO B MIPUPOJIC, B MPAKTUICCKOHN JAEATEILHOCTH

U TIOBCEIHEBHOM KU3HU.
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118.5.14. B mnane peanu3alMyd NEPBOOYCPEIHBIX BOCIHUTATENBHBIX W
pa3BUBaIOUX QYHKIIUHN IETTOCTHON CUCTEMBI CpeIHEro 00111ero o0pa3oBaHus Npu
M3YUYEHUHU TperMeTa «XUMHUSD» Ha yTIyOJIIEHHOM YpOBHE 0COOYIO aKTyaJlbHOCTh
npUOOpPETaIOT TaKKe 1NN U 3a7a4i, KaK:

BOCIUTaHKUE YOEKIEHHOCTH B TTO3HABAEMOCTH SIBIICHUM MPUPObI, YBAKECHUS
K MpOIlecCy TBOPUECTBA B 00JACTH TEOPETHUECKUX U MPUKIIATHBIX UCCIECIOBAaHUN B
XuMud, GOPMHUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH;

pa3BUTHE MOTHUBAlMM K OOYYEHHIO U T[IO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO M CaMOBOCHUTAaHUIO HAa OCHOBE YCBOEHHUS OOIIEYeI0BEUECKHX
IIGHHOCTEM;

pa3BUTHE TIO3HABATEIILHBIX MHTEPECOB, MHTEIJIEKTYaJbHBIX U TBOPUYECKUX
crocoOHocTel o0yuaromuxcsi, GOpMUPOBAHUE Y HUX CO3HATEIILHOTO OTHOIICHUS K
caMOOOpa30BaHUI0O U HENPEPHIBHOMY OOPA30BaHUIO KaK YCJIOBHIO YCIEUTHOM
npodeccruoHaNbHON U OOIIECTBEHHOM 1eATeTbHOCTH, OTBETCTBEHHOT'O OTHOIIICHHUS K
CBOEMY 3JIOPOBBIO M OTPEOHOCTH B 3JOPOBOM 00pa3e KU3HHU;

dbopMupoBaHHE YMEHUN UM HABBIKOB Pa3yMHOIO MPHUPOJONOJIb30BAHMUS,
pa3BUTHE KOJIOTUYECKOM KyIbTYPBI, IPHOOPETEHHE OIbITa O0IIECTBEHHO-TIOIE3HOM
DKOJIOTUYECKOU EATEIbHOCTH.

118.5.15. OOmiee yucio 4acoB, PEKOMEHIOBAHHBIX JIJISI U3yYCHHS XHUMHUHU
Ha yriayOneHHoM ypoBHe, — 204 wyacos: B 10 kiacce — 102 yaca (3 yaca B
Heneno), B 11 kiacce - 102 yaca (3 yaca B Hellenio).

118.6. Conepxxanne o0yuenus B 10 kmacce.

118.6.1. Opranuyeckas XUMHUsI.

118.6.1.1. Teoperuueckne OCHOBBI OPraHUYECKONW XUMUHU.

[Ipeamer v 3HaUEHNE OPTAHUYECKON XUMUH, IPEJICTABIIEHUE O MHOTO00Opa3uu
OPraHUYECKUX COCIMHEHHUI.

DNEeKTpOHHOE CTPOCHHME aToMa YIJepojaa: OCHOBHOE M BO30YXIEHHOE
cocTosiHUSl. BasieHTHbIE BO3MOXHOCTH aToMma yriiepojaa. XuUMHUYecKas CBs3b B
OpPraHMYECKUX COCAMHECHHIX. TUIBI THOPHUIN3AINH aTOMHBIX OpOUTaseil yriepoa.
Mexanu3mbel  0o0pa3oBaHUsI KOBaJeHTHOW CBsi3M (OOMEHHBIM U JIOHOPHO-

aKUenTopHbIi). Tumel TepekppIBaHUA AaTOMHBIX OpOWTanei, o- u S-CBS3M.
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OpnunapHas, nBoiHas W TpoiHas cBs3b. CrocoObl pa3pbiBa CBA3EH B MOJEKyJIax
opranuueckux BemecTB. [loHsiTue O cBOOOAHOM paaukaine, HykiIeoduie u
ANeKTpoduie.

Teopuss cTpoeHuMs opraHuyeckux coeauHeHuid A.M. bByrtinepoBa wu
COBPEMEHHBIE MIPEJICTABIEHUSI O CTPYKTYPE MOJEKYJ. 3HAUEHHE TEOPHUH CTPOCHUS
OpraHMYeCcKHX coeauHeHuH. MonekynsipHble U CTPYKTYpHBbIE  (OPMYIIBIL.
CtpyKTypHbIE€ POPMYJIBI PA3IMYHBIX BUJIOB: pa3BEPHYTasi, COKpaIEHHAs, CKEJIETHAs!.

N3omepust. Buasl nsomepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnekTpoHHble 3(PQEeKThl B MOJEKylaX OpraHMYeCKHX COCIMHECHUMN
(MHIYKTUBHBIN U ME30MEPHBIN 2 (PEKThI).

[IpencraBnenue o kinaccupuKalMM OpraHUYecKux BemiecTB. [loHsTHE O©
¢ynkumonanpHoil rpynmne. ['omonorus. I'omonoruueckue psanel. CuctemaTruueckas
HOMeHKIatypa opranudeckux coeauHeHuit (IUPAC) u TpuBHallbHBIC Ha3BaHUS
OTAENBHBIX MPEACTABUTENIEH.

OcobenHoct U Kiaccu(ukanus OpraHudeckux peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMHY B OPraHUYECKON XUMUMU.

DKCcrepUMEeHTaJIbHblE METOJbl HM3yYEHHs BEIIECTB M HMX IMPEBpAlllCHUN:
O3HaKOMJICHHE ¢ 00pa3llaMH OpPraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
OMBITHl MO TMPEBPAIICHUIO OPraHMYEeCKUX BEIIECTB MpPU HarpeBaHUM (TUIaBlIECHUE,
o0yriMBaHWE M TOPEHHE), KOHCTPYMPOBAHME MOJENIeH MOJIEKYJ OpraHMYeCKUX
BELIECTB.

118.6.1.2. YraeBogoposl.

Anxanbl. ['oMonoruueckuii psi alkaHoB, o0mas GopMyia, HOMEHKIIATypa U
u3oMepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajKaHOB, SP-
ruOpuan3aIusl aTOMHBIX opOuTanei yriepona, o-cBs3b. Dusnueckwe CBONCTBA
AJIKaHOB.

XVUMUYECKNE CBOWCTBA QJIKaHOB: pPEAKLMU 3aMEIEHUs, H30MepU3alui,
JNETUJIPUPOBAHUS, IIUKIN3ALUN, TUPOJIN3a, KPEKUHTA, TOPEHUSI.

Haxoxnenue B npupojie. CriocoObl Moy4YeHUs: ¥ NPUMEHEHUE aIKaHOB.

Huknoankansl. OOmiast popmyna, HOMeHKIaTypa u u3omepusi. OcobeHHocTn

CTPOEHUSI U XMMHUYECKHX CBOMCTB MajbiX (LMKIONPOMNAaH, LUKIOOYTaH) U

OOBIYHBIX (IIUKIJIOTICHTAH, IUKIOTEKCaH) HUKIIoaTKaHOB. CrocoObl TONyYeHUs W
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MIPUMEHEHNE [IUKIJIOAJIKAHOB.

Anxenbl. ['oMmonornueckuii psii aqkeHoB, oOmias Gopmyia, HOMEHKIATypa.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI aJIKEHOB, 3p°-THOPHIN3ALIUS
aTOMHBIX opOHTanelt yrieposia, o- u J-cBsa3u. CTpyKTypHasi U reoMeTpuueckas (I1uc-
TpaHc-) uzomepust. Pu3nueckre CBONCTBA ATKEHOB.

XHWMHUYECKUE CBOMCTBA: pEaKIUW IPUCOCIUHEHHUs, 3aMelleHuss B a-
MOJIOKEHUE TIPU  JABOMHOW CBSI3M, MOJUMEPU3AlMU W OKucieHus. [IpaBuio
MapkoBHrKoBa. KauecTBEHHbIE peaklIiy Ha JBOWHYIO CBS3b.

CriocoObl moy4YeHus: ¥ MPUMEHEHUE aTKEHOB.

Ankanuensl. Knaccudukanms ankaaneHoB (COMpsiKEHHBIE, U30JUPOBAHHEIE).
Oco0EHHOCTH DJIEKTPOHHOTO CTPOCHHUS M XUMUYECKUX CBOMCTB COMPSIKEHHBIX
nueHoB, 1,2- u 1,4-npucoeaunenue. IlonmMepuzanusi CONPSHKEHHBIX JUEHOB.
CriocoOBlI MOTy4YeHHs ¥ PUMEHEHHUE aJIKaIMEeHOB.

Ankunsl. ['oMoorndeckuid psia aTKMHOB, 001Ias popMyia, HOMEHKIIATypa U
MU30Mepus. DIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKWHOB, SP-
ruOpuan3aIus aTOMHBIX opOuTanei yriuepoja. dusndeckue cBoCTBa aTKMHOB.

XWUMUYECKUE CBOWCTBA: PEAKIUU NPUCOCAUHECHUS, IUMEpPU3alUH U
TPUMEPHU3ALMHU, OKUCIEHUs. KUCIOTHBIE CBOMCTBA AaIKMHOB, UMEIOIIMX KOHIIEBYIO
TPOMHYIO CBA3b. KauecTBEHHbIE peakMy Ha TPOMHYIO CBA3b.

CriocoObI MoTy4YeHus: ¥ MPUMEHEHNE ATKUHOB.

Apomatuyeckue yrieBoAopojbl (apeHsl). ['omonoruueckuil psii apeHoB,
obmrast opmysna, HOMEHKJIATYpa W U30MepHUs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbI OeH301a. PU3NYECKHUE CBOMCTBA apCHOB.

XUMHYECKHEe CBOICTBAa OEH30JIa U €ro TOMOJIOTOB: pEaklMU 3aMEeIlEeHUsl B
OCH30JILHOM KOJBIIE U YIJIEBOJOPOJHOM pajuKaje, PEaKIUu MPUCOCTUHEHUS,
OKHCJIEHHE ToMoJIoroB Oenzona. [IpeacraBiieHne 00 OpHEHTHUPYIOIIEM IEHCTBUU
3aMecTuTenel B OCH30JbHOM KOJBIIE HA TMPUMEPE AIKWIBHBIX PaJUKAJIOB,
KapOOKCUJIbHOM, THAPOKCHIBHOM, aMUHO- U HUTPOTPYTIIBI, ATOMOB TaJIOTEHOB.

Oco0eHHOCTH XUMHUYECKUX CBOMCTB cTUpoiia. [lomumepusaius cTuponia.

CriocoObI MoTy4YeHus M MPUMEHEHNE apOMAaTHIECKUX YTIIEBOJOPOIOB.

[Ipupoausiit ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 e€ mpoucxoxaeHue.

KaMeHHbI yroib ¥ MPOIYKTHI €T0 epepaboTKy.
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CrocoObl  mepepaboTku  HedTU:  TMEPEeTOHKa, KPEeKUHT  (TEPMHYECKHIA,
KaTaJuTuueckuit), pudopMunr, mnuponus. I[IpoaykTel mnepepaboTku HedTH, HX
PUMEHEHHE B TPOMBIIUICHHOCTH U B OBITY.

['eneTnueckas cBsI3b MEXAY PA3TMUHBIMU KJIacCaMH YIJIEBOJOPO/IOB.

DNEeKTPOHHOE CTPOEHHE TaJOTCHIPOW3BOMHBIX  YIJIEBOJOPOIOB. Peakuuu
3aMelleHus rajoreHa Ha TUIpoKcorpymmy. JleficTBie Ha rajJoreHnporu3BOIHbIE BOJHOTO U
CIHPTOBOTO pacTBopa MIENOYM. B3anMomelcTBHE IUTaloOreHaIKaHOB C MarHueM u
UHKOM. Mcronb3oBaHue rajoreHnpou3BOIHBIX YIIIEBOJOPOAOB B OBITY, TEXHUKE U MPHU
CUHTE3€ OPraHNYeCKUX BEIIECTB.

OKCIIepUMEHTAIbHBIE METOJBl W3YYCHHUS BEIIECTB M WX MPEBPALICHHA:
u3ydeHne (PU3M4IEeCKUX CBOMCTB YTIIEBOJIOPOAOB (PacTBOPUMOCTD), KauECTBEHHBIX
peaKIuii yTIeBOJOPOIOB Pa3IMUHBIX KJIacCOB (0OeciBeYMBaHHE OpPOMHON WU
HoIHON BOJABI, pacTBOpa IEpMaHraHaTa KaJius, B3aUMOJICHCTBUE alleTUJICHA C
aMMHaYHBIM pacTBOPOM OKcHaa cepedpa(l)), kauecTBeHHOE OOHapYyKEHUE yIiiepoaa
U BOJIOpPOJa B OPraHMYECKHX BEIIECTBAX, MOJYYCHHE STWUJICHA U HM3yYEHHUE €ro
CBOICTB, O3HaKoMJIeHHEe C KoJuiekiusimMu «HedTe» u «Yromw», ¢ obpasnamu
IUTacTMacC, KAaydyKOB W PE3WHBI, MOJCIMPOBAHUE MOJEKYJ YTICBOJOPOJIOB H
raJJOreHIPOU3BOIHBIX YTJIEBOIOPO/IOB.

118.6.1.3. Kucnopoacoaepxaiire opraHn4eckue COeIMHEHUS.

[IpenenbHbie onHOaTOMHBIE CHHUPTHL. CTpoeHHe MoJieKysn (Ha mpumepe
MeTaHoJla W JTaHoja). l'omonormyeckuir psa, obmas ¢opMyna, H30Mepus,
HOMEHKJaTypa U  kiaccupukanusi. @Du3nyeckue CBOWCTBA  INpeAeTIbHBIX
OJIHOATOMHBIX CIUPTOB. BoopogHbIE CBSA3M MEXTy MOJIEKYJIaMU CITUPTOB.

XUMHYECKHE CBOWCTBA: PEaKIUW 3aMEIEHUs, NETUIpaTaIliy, OKHUCICHUS,
B3aUMO/IEHCTBUE C OPTaHWYECKUMH U HEOpraHMUECKUMU Kucioramu. KauectBeHHas
peaxius Ha OJHOATOMHBIC CIUPTHI. JleiicTBHe 3TaHONAa W METaHOJa Ha OpraHh3M
yenoBeka. CriocoObl MOMyueHHs U TPUMEHEHUE OJHOATOMHBIX CITUPTOB.

[TpocTeie 3upsl, HOMEHKIAaTypa U n3oMepus. OcoOeHHOCTH PU3NYECKUX U
XUMHYECKHX CBOMCTB.

MHOroaToMHbI€ CHOUPTHI - STUICHIVIMKOIb WU TiulepuH. Pdusndeckue u
XUMHYECKUE CBOWCTBA: PEAKIIMH 3aMEIICHHS, B3aMMOICHCTBUE C OPraHUIeCKUMHU U

HCOPTaHNYCCKUMU KHUCJIOTaMH, KaUCCTBCHHAA PCAKIINA Ha MHOTOATOMHBIC CITUPTHI.
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HeiictBue ©Ha opranu3M denoBeka. CrnocoObl TOMy4YeHHs] W NPUMEHEHUE
MHOT'OaTOMHBIX CIIUPTOB.

@®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIMSHUE THIPOKCOIPYIIBI U
OeHzonbHOrO siapa. dusnueckue cpoiictBa (eHosna. OCOOEHHOCTH XUMHYECKUX
cBoicTB (eHona. KadecTBeHHble peakiuu Ha (eHona. TokcHYHOCTh (eHoa.
CrnocoObl nony4eHus U npuMeHenue ¢pexomna. GeHoapopmanbaeruaHas cMoa.

KapOoHunbpHbIe COETMHEHNS - albJETU/Ibl U KETOHBI. DIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW Tpymmbl. ['oMosiornyeckue psijibl ajJbJeruyioB U KETOHOB, oOmias
dopmyna, uzomepuss U HOMeHKJIaTrypa. (Pusnyeckue CBOMCTBAa albJETUAOB U
KETOHOB.

XVMHYECKHE CBOMCTBA albJAETUIOB M KETOHOB: PEAKLUH NPUCOEIUHEHUS.
OxkucneHue anpJeTru0B, KAaueCTBEHHbIE peakuuu Ha aiupAerugpl. CrnocoOsl
NIOJIy4YEHHUS U IPUMEHEHHE ATBIETU0B U KETOHOB.

OaHOOCHOBHBIE peeIbHbIE KAPOOHOBBIE KUCIOThI. OCOOCHHOCTH CTPOCHHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. MI30Mepust 1 HOMeHKIaTypa. Puszndeckue cBOWCTBa
OJTHOOCHOBHBIX THpEJeNIbHbIX KapOOHOBBIX KHUCIOT. BomopoaHble cBsi3u MeEXIy
MoJIeKyJIaMHi KapOOHOBBIX KUCIOT.

XUMUYECKHME CBOWCTBA: KHCIOTHBIE CBOWCTBA, peakius >Tepuduxaiumu,
peaklMy ¢ y4acTHUEM YTIIEBOJIOPOAHOIO paJHKaia.

Oco0eHHOCTH CBOWCTB MyPaBbUHOM KUCIIOTHI.

[ToHsiTHE O TPOM3BOIHBIX KAPOOHOBBIX KUCIIOT - CJIOKHBIX upax.

MHoroo6pa3ue kKapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEMPEICIbHBIX
u apOMaTHUYECKUX KapOOHOBBIX KHCJIIOT, JTMKapOOHOBBIX KHUCJIOT,
TUAPOKCUKAPOOHOBBIX KucHOT. [lpeacraBuTenu BBICIIMX KApOOHOBBIX KHCIOT:
CTeapuHOBas, NAJIbMUTHHOBASA, OJIEMHOBasg KHUCIOThl. CrHOCOOBI TMOJIy4eHUS U
NpUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxnsie >¢upsl. ['omonornyeckuit psg, obmas Gopmyna, U30Mepus U
HOMEHKIarypa. Puznueckue M XMMHYECKHE CBOMCTBA: THIPOJU3 B KHUCIOH H
LIEJIOYHOU Cpelie.

XKupsr. Crpoenue, pusnveckre 1 XMMUYECKHE CBOMCTBA JKUPOB: THIPOIIU3 B
KHUCIION U 1ienoyHoi cpene. OCoOOEHHOCTH CBOMCTB KHUPOB, COJIEPKAIIUX OCTATKU

HEIpEAENbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOAE.
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MpbL1a KaKk COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE JIEHCTBHUE.

O61mmas xapaktepucTtuka yrieBooB. Kiaccudukanus yrieBoaoB (MOHO-, 11-
Y TIOJINCaXapU/Ibl).

Monocaxapusl: TI0K03a, GpykTo3a. Ousndeckue CBONCTBA U HAXOXKICHUE
B rpupoje. PoToCHHTES.

XUMUYECKHE CBOMCTBA TJIOKO3bI: PEAKIUU C YYacTHEM CIHUPTOBBIX MU
aNbJCTUIHON TPYIIN, COUPTOBOE U MOJOYHOKHCIOE OpokeHue. I[Ipumenenue
TJIIOKO3BI, €€ 3HaYCHHE B )KU3HEACSITEILHOCTH OpraHnu3Ma.

Jucaxapuabr: caxaposa, MaJbTO3a. BoccranasnuBaroiue u
HEBOCCTAHABJIMBAIOUIME Aucaxapuabl. ['maponu3 aucaxapuaoB. HaxoxneHnue B
IPUPOJIEC U IPUMEHEHHE.

[Tonucaxapupl: Kpaxmall, IMKOTEH U LeuTio103a. CTpoeHne MakpoMOJIEKY
Kpaxmalsia, TJUKOTeHa | IeJUT003bl. (Du3nyeckue CBOMCTBA Kpaxmana W
LEJUTI0NI03bl. XMMUYECKHE CBOICTBA KpaxMaia: TuApoiin3, KaYeCTBEHHAs peaKIMsl C
nojioM. XUMHYECKHE CBOWCTBA LEJUIIOJIO3BI: THAPOIU3, TMOIydeHHEe IPUPOB
nesuttoio3bl. [ToHsTHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIENK).

DKCHepUMEHTalIbHblEe METOJbl M3YYEHMs] BEIIECTB M HX IpPEBpaIICHMIA:
pPacTBOPUMOCTH Pa3JIMYHBIX CIMPTOB B BOJE, B3aUMOAECHCTBHE ITAHOJA C HATPUEM,
OKHMCJICHHE 3TUJIOBOIO CIHPTA B albJETUJ HA PAcKaNEHHOM MeIHON NpOBOJIOKE,
OKHCJIEHME STWJIOBOTO CIHMpPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB), KAYECTBEHHbIE pEAKIMH Ha albJeruipl (C THUAPOKCUIOM
muammuHcepeOpa(l) wu  rugpokcumom  menu(H)), peaknus riaunepuHa
ruapokcuaoM Meau(Il), xumuueckue cBOMCTBa pacTBOpa YKCYCHOM KHUCIOTHI,
B3aUMOJICIICTBUE pacTBOpa TIOKO3bI ¢ rumapokcuaom menu(ll), B3aummonericTBue
Kpaxmaljla ¢ MOJOM, PEIICHNE IKCIEPUMEHTAIBHBIX 33/1a4 1o TemaMm «CnupTel U
denomnbly, «KapOoHoBbIe KUCTOTHI. CIOXKHBIE 3(QUPB».

118.6.1.4. A3oTcoaepralye OpraHn4ecKrue CoOeInHEHHSI.

AMUHBI - OpraHMyeckre Npou3BOJHbIe aMMHaka. Knaccudukanus aMuHOB:
anmupaTHUecKue W apoMaTUYecKHe;, IEpBUYHbIC, BTOPUYHBIE M TPETUUHBIC.
Ctpoenne Momekyin, obmas (opmyia, W30Mepus, HOMEHKIATypa H (U3NYECKHUEe
cBoOiicTBa. XUMHUYECKOE CBOMCTBA aln(aTHUECKHMX aMHUHOB: OCHOBHBIE CBOMCTBa,

AIKWINPOBaHUE, B3aUMO/IEICTBUE IEPBUYHBIX aMUHOB C a30TUCTOM K1cioTo. Conun
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JIKWJIaMMOHMUSL.

AHWINH - [peaCcTaBUTENb aMHHOB apoMarudeckoro pspa. CrpoeHue
aHwIvHA. B3auMHoe BiIMsSHUE TpyNN aTOMOB B MoJieKyse aHwinHa. OcoOEHHOCTH
XMMHUYECKHX CBOMCTB aHWINHA. KauecTBeHHbIE peaklMy Ha aHUJIMH.

CrniocoObl mosy4eHHsl U IpUMEHEeHHE anudaTruueckux amuHoB. [loyuenue
aHWJIMHA U3 HUTPOOEH301a.

AmuHokucnotsl. Homenknarypa u usomepusi. OTaenbHble NpeCTaBUTENH a-
AMMHOKUCIIOT: MNIMLUH, alaHuH. Pu3ndyeckue cBOMCTBa aMUHOKUCIOT. XUMUYECKHE
CBOMCTBa aMHHOKHCJIOT KakK aM(OTEpHBIX OPraHHMYECKUX COEIMHEHUH, peaxius
NOJIMKOHJEH AN, oOpa3oBaHUE MENTUAHOW CBsI3U. buonmornuyeckoe 3HaueHUE
aMMHOKHUCIIOT. CUHTE3 U TUJPOJIN3 MENTH/IOB.

benku kak mpupoanslie noiaumepsl. IlepBuuHas, BTOpUYHAs M TpPETHUYHAS
CTpyKTypa OeikoB. XHMHUYECKHE CBONCTBa OE€JIKOB: THUAPOJIN3, JIEHATypalus,
KaueCTBEHHBIC PEaKIMU Ha OCIIKU.

DKclepyUMEHTaIbHbIE METOJbl HM3yUEHHUS BEIIECTB W MX IPEBPALLEHHI:
pacTBOpeHue OeIKOB B BOJE, JeHATypauus OCJIKOB IMpPH HArpeBaHUHU, I[BETHbHIC
peakuud Ha O€JIKM, pEIIEeHUWE SKCIEPUMEHTAJIbHBIX 33Jad MO0 TeMaM
«A30TcoaeprKalie opraHM4ecKiue CoeIMHEHNs» U «Pacro3HaBaHne OpraHMuecKux
COCIMHEHUI».

1.8.6.1.5. BbICOKOMONEKYISIPHBbIE COCTUHEHUS.

OcCHOBHbBIE MOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPHU3aLUU, CPEAHAS MOJEKYJsSpHas
Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJEKYJISIPHBIX COEIWHEHUH -
NOJIMMEpHU3alUs U TOJTUKOHIECHCAIHS.

ITonumepHbple Martepuanbl. [lmacTmaccel  (ITOJIMATUIIEH, MOJIMIIPOIIMIIEH,
NOJIMBUHUIIXJIOPU,  MOJUCTHPOJ, TOJUMETUIMETAKPUIAT, IOJIMKAapOOHATHI,
NOJMMATWICHTEpeTanaT). Y TUIH3aIus 1 nepepaboTka ImiacTHKa.

DnacToMephl: HaTypalbHBIA  KaydyK,  CHHTETHYECKHE  KayudyyKu
(OyTanneHOBBIH, XJIOPONIPEHOBBIN, N30NIPEHOBLIN). Pe3una.

Bosokna: HaTypanbHble (XJIONOK, IEPCTh, MIENK), ICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KallpOH U JIaBCaH).

BKCHepI/IMeHTaJIBHHC MCTOABbI M3YYCHHA BCHICCTB MW UX npeBpameHI/Iﬁ:
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O3HAKOMJICHHE C 00pa3laMH MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyyKOB, PEIIEHHWE OHKCIEpPUMEHTANbHBIX 3adad 1o Teme «Pacno3sHaBanue
IJIACTMACC U BOJIOKOH.

Pacuérnrlie 3agaumn.

Haxoxnenne MonekyssspHOM (OpMysbl OpPraHMYECKOro COEIWHEHHS IO
MacCOBBIM JOJIIM 3JIEMEHTOB, BXOSIINX B €T0 COCTAB, HAX0XKIEHUE MOJIEKYJIIPHON
(GbOpMyITbI OPraHUYECKOTO COeTMHEHUS 10 Macce (00BEMY) MPOAYKTOB CrOpaHusi, Mo
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH W/UIU HUCXOJHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYpHOU (OpPMYJIbI OPraHMYECKOro BEIIeCTBa Ha
OCHOBE €ro XMMHMUYECKHX CBOICTB WM CHOCOOOB IMOJIyYEHUsI, ONpEEICHUE T0JIU
BBIXO/Ia ITPOJIYKTA PEaKIUU OT TEOPETUUECKH BO3MOKHOTO.

118.6.1.6. MexxnpeaMETHBIE CBS3H.

Peanuzanus MeXNpeaMETHBIX CBSA3€H IPU U3YYEHUU OPraHUYECKOW XUMUH B
10 kxnacce OCyIIECTBISETCS 4Yepe3 HCIONb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHSATUM, Tak W TMOHATUW, NPHUHATBIX B OTIEIBHBIX MpEeAMETax
€CTECTBEHHO-HAyYHOT'0 I[UKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE IOHTHS: SIBJICHUE, HAYUHBIN (DAaKT, TUIIOTE3A,
TEOpHsi, 3aKOH, aHAJIMW3, CHUHTE3, Kiaccudukanus, HAOIIOJCHHE, H3MEpEHUE,
HKCIIEPUMEHT, MO/IeJIb, MOJIETTUPOBAHUE.

dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJIEKYIa,
OPHEPreTUUECKUN ypOBEHb, BEIIECTBO, TEI0, OO0BEM, arperaTHOe COCTOSIHUE
BEIIECTBA, (PU3NYECKUE BETMUUHBI, AMHULIBI H3MEPEHUSs], CKOPOCTb, SHEPTHs, Macca.

buonorus: KJIeTKa, OPTaHu3M, dKOCHCcTeMa, Onocdepa, MeTabomm3M,

HACJIeICTBEHHOCTh, aBTOTPO(MHBIA U TeTepOoTpOHBIN TUI MHUTAHUS, OpOXKEHHE,
¢dorocuHTe3, AbIXaHUE, OCIKH, YTIACBObI, )KUPBI, HYKJIIEHHOBBIE KUCIIOTHI, (PEPMEHTHI.

['eorpadusi: mone3Hbie HCKOMaeMble, TOIUIUBO.

TexHonmorus: MNHILEBBIE MPOAYKTbI, OCHOBBI PAIMOHAIBHOIO MUTaHMUS,
MOIOIINE CPEACTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CUHTETHYECKHX BOJIOKOH.

118.7. Conepxanune o0yuenus B 11 kmacce.

118.7.1. OOmas 1 HeopraHUYECKask XUMHUSI.
118.7.1.1. Teopernueckre OCHOBBI XUMHH.

Atom. CocTaB aTOMHBIX s7ep. XUMUYECKUH 3JIeMeHT. M30TOomBI.
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CtpoeHue  3JEKTPOHHBIX  O0OJIOYEK  aTOMOB, KBAHTOBBIE  YHCIA.
DHepreTHYecKrue YPOBHU W TOAYPOBHU. ATOMHBIE opOuTanu. Knaccudukamms
XUMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsI). Pacmpenenenue 3J1eKTPOHOB IO
aTOMHBIM OpOUTAISAM. DJIEKTPOHHBIE KOHPUTYpAIlUd aTOMOB 3JIEMEHTOB IEPBOTO-
YeTBEPTOTO TEPUOJIOB B OCHOBHOM U BO30YXIEHHOM COCTOSIHUH, DJIEKTPOHHBIE
KOH(UTYypaIuyu HOHOB.

DNEKTPOOTPUILIATEIBHOCTb.

[Tepuonuueckuii 3akoH u Ilepuoauueckas cucTeMa XUMHUYECKUX JIEMEHTOB
JA.N. MenneneeBa. CBsi3b NMEpUOAMYECKOr0 3akoHa W Ilepuoauueckol CHUCTEMBI
XAMHYECKHX  JJIEMEHTOB C COBPEMEHHOW TEOpHUEM  CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBONCTB XUMHYECKUX DJIEMEHTOB M 00pa3yeMbIX UMH
MPOCTHIX U CIO0KHBIX BEIIECTB MO IPYyIIIaM U MeprUoiaM. 3HAYEHHUE MEPHOTUYECKOTO
3akoHa /.. Menneneena.

XuMmuueckas CBsI3b. BHAbl XMMHYECKON CBSI3M: KOBajJeHTHAs, HMOHHas,
MeTaJuTmdeckas. MexaHu3Mbl 00pa3oBaHHUS KOBAJEHTHON CBS3M: OOMEHHBIH W
JIOHOPHO-aKIIENTOPHBIN. DHEPrusi U AJMHa CBsA3U. [loJsIpHOCTH, HANTPABIEHHOCTDh U
HACBIIIAEMOCTh KOBAJECHTHOM CBA3U. KpaTHbeie cBs3u. BopoponnHas cBs3b.
MexMoNeKyIspHbIE B3aUMOACHCTBUSL.

BaneHTHOCT M BaJE€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEpe COCITUHEHUN
AJIEMEHTOB BTOPOTO MEPHUO/IA).

[IpencraBieHne 0 KOMIUIEKCHBIX coefuHEeHUAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBarTeib, JUTaHAbl. 3HAYCHHE KOMIUICKCHBIX COCIMHCHHM.
[ToHsiTHE O KOOPAMHALIMOHHON XUMUH.

Bemectea ~ MOJIEKYJISIDHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHUS. Tunel
KPUCTAJUTMYECKUX

pEIIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[lonsaTue o gucnepcHbix cucteMax. HMcTtunHble pacTBOphl. CmocoOb!
BBIPAKCHUSI KOHLIEHTpPAlMW PACTBOPOB: MaccoBas JOJIA BEIIECTBA B pPacTBOpE,
MOJISIpHAsE ~ KOHIeHTpanusi. HachlllleHHble W HEHACBIIIEHHbIE  PacTBOPHI,
pactBopuMOCTb. Kpucrammoruaparsl.

Knaccuduxanmst 1 HOMEHKIaTypa HEOPTaHUYECKUX BEUIECTB. | pHBHAIBHBIC
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HAa3BAHUS OTAECIBHBIX IIPEICTABUTENICH HEOPTAHUYECKUX BELIECTB.

Krnaccudukanus XuMUYeCKUX peakiuii B HEOPraHMYeCKOW U OpraHuYecKon
XUMUU. 3aKOH COXPAaHEHHUS MacChl BEILECTB; 3aKOH COXPAHEHUS U TMPEBPAILCHUS
DHEPrUM MPU XUMHUYECKUX peakuusx. TersoBble 3p(HEeKThl XUMUUECKUX PEaKIUil.
TepMoxumMHuuecKkre ypaBHEHHUS.

CKOpOCTh XMUMUYECKOM peakinu, e€ 3aBUCUMOCTb OT PA3IMYHBIX (PAKTOPOB.
['omorenHsie U TeTEPOTreHHBIE peakiuu. KaTanus u Kataim3aTopsl.

OO6patuMble 1 HeOOpaTUMBbIe peakini. XUMHYecKoe paBHoBecre. DaKkTopsl,
BIIMSIONINE HA TOJIO)KEHUE XMMHYECKOTO pPAaBHOBECHS: TEMIIEpaTypa, NABJICHHUE U
KOHIICHTpALMM BEIIECTB, yyacTByoMuX B peakuuu. [Ipunnumn Jle [latense.

OnextponuTtnueckas aucconuanus. CuiabHble W cl1aOble  AIEKTPOIUTHI.
Crenenp auccounuanuu. Cpeaa BOJHBIX pPacTBOPOB: KHUCIOTHAas, HEWTpasbHasd,
mienoyHas. Bogopoansnii mokaszatens (pH) pactBopa. I'maponus comeit. Peakiuun
HOHHOTO OOMEHa.

OKHUCIHUTENbHO-BOCCTAHOBUTENNbHBIE  peakuuu.  CTeneHb  OKUCIEHUA.
Okucnurenb W BOCCTaHOBUTENb. IIpomecchl OKHUCIEHHS UM BOCCTAHOBJICHUS.
Baxneiimre OKUCTUTENM U BOCCTAHOBUTENW. MeTOJ 3JIEKTPOHHOTO OajaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIABOB BELIECTB.

OKCIEepUMEHTANIbHBIE METOJbl W3YUY€HHUS BEIIECTB W HX MPEBPAIICHHI:
pasioKeHUue TMEepOKCHIa BOAOPOJAa B TMPUCYTCTBUM KaTaau3aropa, MOJEIU
KPUCTAJUTMYECKUX PEIIETOK, MPOBEJCHNUE PEaKIii HOHHOTO OOMEHa, OompeieNieHre
cpeabl PacTBOPOB C TOMOILIBID HHIMKATOPOB, W3YUYEHHE BIMSHUS Pa3IUYHBIX
(bakTOpoB Ha CKOPOCTh XHMHYECKOW pEAKIUU U TIOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

118.7.1.2. Heopranuueckast XuMusl.

[Tonoxenue HemetaiyioB B [lepuoguueckoil cucteMe XMuMHYECKUX 3JIEMEHTOB

J.. MenneneeBa u OCOOCHHOCTH CTPOEHUS HUX aToMoB. Duznveckue
CBOMCTBa HEMETAJUIOB. AJUTOTPOIHS HEMETAUIOB (Ha MpUMEpPE KUCIOPOJa, CEPHI,
dbocdopa u yriepona).

Bonopon. ITlonmyuenue, ¢usnueckre M XHUMHYECKHE CBONCTBA: PEAKIMH C
MEeTaJJIaMHU U HEMETaJllaM1, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ UIpUIbI.

['anorensl. Haxoxnenue B mpupoae, cnocoObl MmoisyueHus, (GU3NYECKUe U
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XUMHUYECKHE CBOMCTBa. [anoreHoBofoponbl. BakHelme KUCIOpOACOIEpKaLUe
COEJIMHEHUsI TajloreHoB. JlabopaTopHble W MPOMBINIJIEHHBIE CIOCOOBI MOJIYYECHHUS
rajoreHoB. [ [puMeHeHNe rajJoreHoB U UX COCAMHEHU .

Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUIEHHBIE CIIOCOOBI MOTYYEHUS
kucinopoaa. Puznueckrue U XUMHUYECKHE CBOICTBA M NPUMEHEHHE KHUCIIOpoAa U
030Ha. OKCHIBI U IEPOKCUBL.

Cepa. Haxoxxnenwe B TMpupojie, CIOCOObI MONYy4YeHHUs, (PUIHUECKUE U
xumuueckre cBoictBa. CepoBomopona, cynbdunbl. Oxcua cepsi(1Y), oxcua
cepbl(Y1). CepHuctas u cepHasi KUCTIOTHI U UX coju. OCOOEHHOCTH CBOMCTB CEpHOI
KUCHOTHI. [IprMeHeHune cepbl U e€ CoeAMHEHMIA.

Azor. HaxoxkneHue B TMpuUpoie, CIOCOObI MONydYeHUs, (U3HUECKHEe U
XMMHYECKHE CBOMCTBA. AMMHUaK, HUTpUAbl. OKCcHAbl a30Ta. A30THCTasi U a30THas
KUCTOTHI ¥ X coiu. OCOOEHHOCTH CBOMCTB a30THOW KUCIOTHI. [IpruMeHeHne a3oTa u
€ro coequHeHU. A30THbBIE y1I00pEHUsI.

docdop. Haxoxaenue B mpupoe, CiocoObl MOMydeHus,  U3NYECKue u
xumuueckue coictBa. ®ochunst u pocdun. Oxcunsl pocdopa, hochopHas kucinora u
e€¢ conu. [Ipumenenue gpocdopa u ero coequHenuii. Dochopueie y100peHus.

VYraepon, HaxoXAeHHe B - HIpupoje. AJIOTPONHBIE  MOAM(PHKAIHH.
duznyeckue 1 XMMUYECKHUE CBOMCTBA TPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTIIEPOJIOM.
Okcupn yrinepona(Il), oxcup yriuepoma(ly), yronpHas Kuciota M €€ COJIU.
AKTHBUpPOBaHHBI yronb. [IpuMeHeHHe MPOCTBIX BEUIECTB, OOPAa30BaHHBIX
YIJIEPOAOM, U €TO COCAUHECHU.

Kpemuuii. Haxoxxnenue B mnpupoje, crnocoObl mMmonayudeHus, (U3NYEeCKHue u
xumuueckue cporctBa. Oxcup kpemHusi(1Y), KpeMHueBas KHCIIOTa, CHIJIMKAThI.
ITpumeHeHne KpeMHHUsI U ero coeMHeHn. CTeKI10, ero Moixy4YeHue, BUAbI CTEKIA.

[Tonoxenune metamnoB B [lepuoanyeckoil cucteMe XUMHUYECKUX AJIEMEHTOB.
Oco0eHHOCTH CTPOEHHUSI JIEKTPOHHBIX 000J0UEK aTOMOB METAJIJIOB.

O6mue gusnyeckue cBoicTBa MeTauIoB. [IpuMeHeHne MeTauioB B OBITY U
TexHuke. CriaBpl METAJUIOB.

DNEeKTPOXUMHUYECKUNA psAJ HaOpsHKeHHH MetauioB.  OOmme  crmocoObl
MOJTy4YEeHHUS METaJJIOB: TUIPOMETAILTYPIus, NUPOMETAJLTyprus,

anekTpomeTaimyprusi. [lonstue o kopposmm MeramuioB. CrocoObl 3aliUThl OT
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KOPPO3HH.

O6mas xapakrtepuctuka MmetamioB |A-rpynmel [lepuonnueckoit cucTeMbl
XUMHUYECKHUX 3JIeMeHTOB. Hatpuil n xanuii: nonydyenue, Gu3nyeckue U XMMHUYECKHE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCTUHEHUM.

Oo6mas xapakrtepuctuka MeramuioB HA-rpynnel [lepuonnyeckoil cuctembl
XUMHUYECKHX JJEMEHTOB. MarHuii W KalblUid: mMody4yeHue, (GU3NUecKue Hu
XUMUYECKHE CBOMCTBA, NPUMEHEHUE TMPOCTHIX BEIIECTB U HUX COCIUHECHHM.
XKécTkocTh BOABI M CTIOCOOBI €€ YCTpaHEHHUS.

AJIOMUHUI: MOTy4YeHue, GU3ndeckue 1 XUMHUYECKUe CBOMCTBA, MPUMEHEHUE
IPOCTOr0 BElIecTBA M €ro coeAuHeHWi. AMQoTepHble CBONCTBAa OKCUAA M
TUAPOKCH/IA ATFOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHHS.

OO01as xapakTeprucTUKa METAUIOB MOO0YHBIX noArpynn (b-rpymm).

[lepnoanueckoil CUCTEMbBI XUMUYECKUX 3JIEMEHTOB.

Ou3nYecKue M XMMHUYECKHE CBOMCTBA XpoMa M €ro coeauHeHui. OKCUIbl U
runpokcuabl  xpoma(M), xpoma(lH) u xpoma(¥Y1). XpomaTbl W JUXpPOMATHI, HX
OKHCIIUTEIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ou3nYeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COCIMHEHUM.
Baxneiimme coenunenuss Mapranua(ll), wmapranna(ly), wmapranna(V1l) wu
mapranua(YH). [lepmanranar kanus, ero OKUCIUTEIbHbIE CBOMCTBA.

du3nyeckne M XUMHYSCKHE CBOMCTBA JKejie3a M ero coeauHeHur. OKCHIBI,
ruapokcuasl u conu xenesa(ll) u xeneza(lll). Ilonydyenne u npuMeHEHHE XKelie3a U €ro
CILJIaBOB.

du3nuecKue U XMMHUYECKHE CBOMCTBA Meau U €€ coeauHeHui. [lomyuenue u
NPUMEHEHHE MEJIU U €€ COeMHEHUIA.

[Muuk: momydyeHuwe, (Qu3MYecKue M XUMUYECKHE CBOMCTBA. AM{QOTEpHBIC
CBOMCTBa OKCHJIa U THAPOKCHUJIA ITMHKA, TUAPOKCOKOMIUIEKCHI IIUHKA. [[puMeHenue
[IMHKAa ¥ €r0 COEANHEHU.

DKCIepUMEHTAlIbHbIE METOJAbl H3YYCHMs] BEHIECTB U UX MPEBpaICHUN:
u3ydeHne oOpa3loB HEMETaUIOB, ropeHue cepbl, (ocdopa, kene3a, MarHus B
KHCIIOpPOJIe, HU3Yy4YeHUE KOJUleKIMH «MeTamibl W CIJIaBbl», B3aUMOJICHCTBHUE
HIEJIOYHBIX M LIEJIOYHO3EMENIbHBIX METAJJIOB € BOJOM (BO3MOXKHO HCIIOIB30BAaHUE

BUJICOMATEpPHUAJIOB), B3aUMOJCUCTBUE LIMHKA W JKE€Je3a C pacTBOpAMHU KHUCIOT U
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HIEJI0YEH, KAYECTBEHHBIE PEAKIIMHA HA HEOPraHUYECKHE AHMOHBI, KATHOH BOJIOPOJIA U
KaTHOHBl METAaJVIOB, B3aUMOJCHCTBHE THAPOKCHIOB aJIIOMHHUS M LHMHKAa C
pacTBOpaMu KHUCJIOT M LIECJIIOYEH, PEHICHHE S3KCIIEPUMEHTAIBHBIX 3a7a4 MO0 TEMaM
«lanorens», «Cepa u e€ coeauHEHUs», «A30T U (ochop U MX COCTUHEHUS,
«MeTtaiibl TIaBHBIX NOATPYIIDY, «MeTamibl TOOOYHBIX MOATPYIII.

118.7.1.3. XuMuUsl ¥ )KU3Hb.

Ponp xumuu B o0ecriedeHMN yCTOMUMBOIO pa3BUTHS YEIOBEUYECTBA.

[ToHsATHE O HAyYHBIX METOAAX MTO3HAHUS U METOJO0JIOTUHA HAYYHOTO UCCIEAOBAHUS.

Hayynple  npuHOMOBI ~ OpraHU3allMd  XMUMHUYECKOIO  MPOU3BOJCTBA.
[IpombllIsIeHHBIE CIIOCOOBI MOJMYYEHHS BaXKHEMIIMX BEHIECTB (HA MpUMEpE
MIPOU3BOJICTBA aMMHAaKa, CEPHOM KUCIOTHI, MeTaHoJa). [IpoMbIlieHHBIE CTIOCOOBI
MOJTYYEHUSI METAJUIOB U CIUIABOB. XUMUUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH CpEIbl U
ero nociueacTsus. Poias xumMun B 06ecrieueHnu SHepreTHIeCKor 0€30MacHOCTH.

Xumugd ® 3I0pOBbE UelioBeka. JlekapcTBeHHble cpeacTtBa. [IpaBuia
MCII0JIb30BaHMS JIEKAPCTBEHHBIX IpenapatoB. Pojib XMMuM B pa3BUTUN MEJIULIUHBI.

XWMUs MHIIKA: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIe 100aBKU. Poib Xxumuu B
obecrieueHNH MUIIeBOM 0€30MaCHOCTH.

Kocmerndeckue u mapdromepnbsie cpenctBa. beitoBas xumus. Ilpasuia
0€30macHOTO UCIOIH30BAHUS MIPEMapaToB OBITOBOM XUMHH B TTOBCEAHEBHON KU3HH.

XUMHUS B CTPOUTENILCTBE: BAKHEHIIINE CTPOUTEITLHBIE MAaTEPHUAITBI (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siicTBe. OpraHudecKrue U MUHEPaIbHbIE yI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalibl, KPACKH, CTEKJIO, KEpAMHKA.

Pacuérnbie 3amaun.

Pacuérter: maccel BemiecTBa win o0bEMa ra30B MO W3BECTHOMY KOJIMYECTBY
BEIIECTBA, MAcCe UM 00BEMY OJHOTO U3 YYACTBYIOIIHUX B PEAKIIUU BEIIECTB, MACChHI
(00BEMa, KoTMYeCTBa BEIIECTBA) MPOAYKTOB PEAKIIMHU, €CITH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00BEMa, KOTMYECTBA BEIIECTBA) IPOAYKTA PEAKIIUU, €CIIA OJTHO U3
BELIECTB JTAaHO B BUJIE PACTBOPA C OIPEACIEHHON MAaCCOBOW J0JIEM PACTBOPEHHOTO
BEILIECTBA, MACCOBOM JOJIM U MOJIIPHOW KOHIIEHTPALlUK BEIIECTBA B PACTBOPE, AOJIH
BBIXOJa IPOJIYKTa PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

118.7.1.4. MexnpenMeTHbIE CBSI3U.

Peamuzanms  MeXOpeaIMETHBIX  CBsI3€l TOpuM  M3ydeHHH oOmell
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HeopraHuuecko xumuu B 11 Kiacce OCyLIECTBISETCS Y€pe3 MCIOIb30BAHUE KaK
00X €CTECTBEHHO-HAYYHBIX MOHSTHHA, TaK W MOHITHH, TPUHATHIX B OTICIBHBIX
MpeAMETax €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01ue ecTecTBEHHO-HAYYHBIE TIOHATHUS: SIBJICHHUE, HAYYHBINA (PaKT, THUIOTE3a,
TEOpHs, 3aKOH, aHaJIU3, CHHTE3, KJacCU(UKaAIUs, MEPUOJUYHOCTb, HAOIIOIECHUE,
U3MEpEeHNe, SKCIEPUMEHT, MOJIeTb, MOJCIUPOBAHUE.

®duznka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, IJIEKTPOH, TPOTOH, HEUTPOH,
WOH, U30TOIIbI, PJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTHUECKUI ypOBEHb, BEIIECTBO,
Teno, 00BbEM, arperaTHOE COCTOSHHE BEIEeCTBA, HEaJbHBIM Ta3, (undyeckue
BEJIMYUHBI, €IUHUIIBI U3MEPEHUS, CKOPOCTh, DHEPTHUs, Macca.

buonorus: knerka, opraHusMm, 3KocucTema, buochepa, MeTaboIu3M, MaKpo- U
MHUKPOJIJIEMEHTHI, OCJIKH, KUPBI, YIIIEBOJbI, HYKJICHHOBBIE KHCIIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B HIKOCUCTEMAX.

['eorpadus: muHepanbl, TOPHBIE TTOPOIbI, MOJE3HBIE UCKOMAEMbIE, TOTUIUBO,
pPECypCHI.

TexHonorusi: XxuMu4eckass IPOMBIIIIIEHHOCTb, METALTYPIHsl, CTPOUTEIbHBIC
MaTepHuaibl, CEITbCKOXO3SIICTBEHHOE MPOU3BOJICTBO, MUIIEBAsl MPOMBIIICHHOCTD,
dbapmarieBTHUECKas TPOMBIIUICHHOCTh, IPOU3BOJICTBO KOCMETHUECKHX TIPETapaToB,
MPOU3BOJICTBO KOHCTPYKIITMOHHBIX MATEPUATIOB, SJEKTPOHHAS MPOMBIIIIECHHOCTD,
HAaHOTEXHOJIOTHH.

118.8. Ilmanupyembie pe3yJbTaThl OCBOCHHS MPOrpaMMbl MO XUMHUH
(yriyOonéHHBIN yPOBEHbB) HA YPOBHE CpeTHETO 00IIero o0pa3oBaHus.»

118.8.1. ®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yJbTaTaM
OCBOCHHUSI OOYy4YalIIMMHUCA TMPOTpaMM CpeIHero ooOmero oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEAMETHBIM.

B cooTBeTcTBHM € CHUCTEMHO-JEATEIHOCTHBIM TOJXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MpeAMeTa «XHUMHUS» Ha YPOBHE CPEIHETO
oOurero o0Opa3zoBaHus BbIAEIEHBI CIEAYIONIUE COCTABISIONINE:

OCO3HaHHE 00YYAOIIMMUCS POCCUICKOM Ipa)T1aHCKOW NIEHTUYHOCTH;

TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIIPE/IEIICHUIO;

HaaIn4yue MOTUBAIIMU K O6y‘l€HI/IIO;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YalOIIMXCS PYKOBOJCTBOBATHCS NPUHSATHIMU B
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o011ecTBe MpaBUIaMH U HOPMaMH MTOBEICHUS;

HaJIM4Me IPABOCO3HAHUS, IKOJIOTUUECKON KYJIbTYPBI;

CIOCOOHOCTDH CTaBHUTh LIEH U CTPOUTD )KU3HEHHBIC TIAHBI.

JINyHOCTHBIE ~ pe3yJbTaTbl  OCBOEHHS  IpeaMmera  «XUMHs»  OTPaXkaroT
c(OpMUPOBAHHOCTH OIBITA TO3HABATEIHLHON U TPAKTUYECKOU JesITeTbHOCTH
oOyuaronMxcs B Mpoliecce peanusau 00pa3oBaTeIbHON AesITEIbHOCTH.

118.8.2. JIMYHOCTHBIE PE3YyJBTAaThl OCBOCHMS NMpEAMETa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTh  ONbITA MO3HABATEIBHOW M  TNPAKTUYECKOH  JESATENBHOCTU
oOyuaronuxcs B Mpoliecce peaansaluu o0pa3oBaTeabHON JesSTENIbHOCTH, B TOM YHCIIe
B YaCTH:

1) rpaxIaHCKOTO BOCITUTAHUS:

OCO3HAHUS 00YJIAFOIINMUCS CBOWX KOHCTUTYIIHOHHBIX TIPaB U 0053aHHOCTEH,
YBa)KEHUS K 3aKOHY U IPaBOMOPSIKY;

MPEICTaBICHUSI O COIHMAIBHBIX HOPMax MW MPaBWIIAX MEXINIHOCTHBIX
OTHOILIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKON MAESITEIbHOCTH MpPHU CO3JaHUU
YYeOHBIX TPOEKTOB, PEIICHUN YYeOHBIX W TO3HABATENBHBIX 3a/1a4, BBITOJTHCHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMaTh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY |
apryMEeHTBI APYTUX MIPH aHAINU3€ Pa3IMYHBIX BUJIOB Y4eOHOM JesITeTbHOCTH;

2) TaTPUOTUYECCKOTO BOCITHUTAHHUS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPHMYECKOMY U HAyYHOMY HACJEIHUIO
OTCYECTBEHHON XMMUH;

YBOXEHUSI K MPOIECCY TBOPUYECTBA B OOJACTH TEOPUH M TPAKTUIECKOTO
OPUJIOKEHHUSI XUMHM, OCO3HAaHUS TOTO, YTO JaHHbIE HAyKd €CTh pe3yibTar
JUINTENBHBIX ~ HAONIOJCHHH, KPOMOTJIMBBIX  OKCIIEPHUMEHTAJbHBIX  TOMCKOB,
MOCTOSTHHOTO TPYJla YYEHBIX U MPAKTUKOB;

WHTepeca ¥ O3HABATEIbHBIX MOTHBOB B ITOJIYYCHUH U TTOCIICAYIONIEM aHAITN3E
UH(POPMAIIMU O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOI OTE€UeCTBEHHON XUMUMU;

3) yXOBHO-HPABCTBEHHOT'O BOCIIHTAHHUS:

HPAaBCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBECHHS,;

CITOCOOHOCTH OIICHUBATH CUTyalllU, CBA3AHHBLIC C XUMHUUYCCKUMHU SBJICHHUAMU,
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U TPUHUMATh OCO3HAHHBIE PEHICHUS, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE TOBEJCHHE M TIOCTYIKH CBOMX TOBapHILIEH C
MO3UIUI HPAaBCTBEHHBIX M NPABOBBIX HOPM M C YYETOM OCO3HAHHUS TOCIIEACTBUIA
MOCTYTIKOB;

4) (GopMHpOBaHHS KYJIbTYPHI 310POBBSI:

NMOHUMAaHUs ILEHHOCTEH 3JI0pOBOTO M 0Oe30macHoro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (H3HUYECKOMY H
IICUXHYECKOMY 3/I0POBBIO;

coONIofeHNsT MpaBuil O€30MacHOro oOpallleHHus ¢ BellecTBaMu B OBITY,
TIOBCE/IHEBHOM JKU3HU, B TPYIOBOH JEATEIHHOCTH;

MOHWMAaHUS [IEHHOCTH TIPaBWI WHAWBHIYAIFHOTO W  KOJUICKTHBHOTO
0€301macHOr0 TIOBEACHUS B CUTYAIHSIX, YTPOKAIOIINX 3A0POBBIO U )KU3HHU JIIOJIEH;

OCO3HAHMSI TOCIEACTBUA W HETPHUATHS BPEAHBIX MPHUBBIYCK (YIOTPEOICHHUS
aJIKOTOJIs, HAPKOTHKOB, KypEeHHU);

5) TpyIOBOTO BOCIIUTAHHUSA:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATEIBCKOM
NeSITeIbHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUECKOM U JPYTUX BUAX JI€ATEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE YYacTHE B pEIICHUH TNPAKTUYCCKUX 3aaad
COLIMAIbHOI HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIIKOJIbI);

MHTepeca K MPaKTHIECKOMY U3YUEHHUIO MPOPECCHd Pa3InYHOTO PO/ia, B TOM
quciIe Ha OCHOBE NMPUMEHEHHUS IPEIMETHBIX 3HaHUH 10 XUMUHU;

YBKEHUS K TPYyHy, JIOIIM TpyJa U pe3yjbTaTaM TPYJIOBOH NESTEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MHIMBHUAYAIBHON TpPaeKTOpPHH 0Opa3oBaHHMS,
Oyaymelr npodeccu U peanu3aluu COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWMHUHM, WHTEPECOB M MOTpeOHOCTEH
00IIIeCTBA;

6) SKOJIOTMYECKOrO BOCIIMTAHUS:

HKOJIOTUYECKH 11€7ecO00pa3HOr0 OTHOIIEHUS K MNPUPOJE KaK HCTOUYHUKY
CYIIIECTBOBAHUS JKU3HM Ha 3emiie;

MOHUMaHUSl TJI00ATFHOTO XapaKTepa JKOJOTHYECKHX MPOOJIeM, BIHSHUS

HKOHOMMUYECKHX IPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIBHOM CPE.bl;
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OCO3HAHUS HEOOXOAMMOCTH WCIOJIb30BAHUSI JOCTMKEHUM XUMHUM IS
peluIeHus: BOIPOCOB PALIMOHAIIBHOTO NPUPOAOIIOIb30BaHUS;

AKTUBHOTO HENPUATUS JEUCTBUM, NPUHOCAIIMX BpEd  OKpPYKarOUIEH
OPUPOJHON Cpejie, YMEHHS TMPOTHO3MPOBATh HEOIArOMPUATHBIE HKOJIOTHYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPALLATH HX;

HaJIM4Ms Pa3BUTOTO SKOJIOTUYECKOTO MBIIUICHHS, SKOJIOTUUECKON KYJIbTYpBHI,
ONBITA ACATETBHOCTH 3KOJIOTHYECKON HAIIPABIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MU B TIO3HABaTEIbHOW, KOMMYHUKATUBHON M COLIMATILHOM MPAKTUKE, CIIOCOOHOCTH
¥ YMEHHUS aKTUBHO MPOTUBOCTOSTH UACOIOTHH XeMohoouu;

7) LEHHOCTH HAYYHOT'O MIO3HAHU:

MHUPOBO33PEHMUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 00I1IeCTBEHHOM MPAKTUKH;

MOHUMAaHHUS CHeMUPUKH XUMUW KaK HayKd, OCO3HaHHs €€ poinu B
GbOpMHUPOBAHUHU PAIMOHAIILHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUHU IIEJIOCTHOTO
Ipe/ICTaBICHUST 00 OKPY’KAIoIeM MHUpPE KaK O €IUHCTBE MPUPOIbl U YEIIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEHIeHHH TPoOJIeM COXPaHEHUS
MIPUPOAHOTO PABHOBECHS;

yOXKIEHHOCTH B 0CO00M 3HAYMMOCTH XHUMHH JJISI COBPEMEHHOM ITMBUIN3AIIHH:

B €€ T'YMaHHCTHUYECKOIN HAIMPABICHHOCTH M BaXXHOW POJIM B CO3JaHUM HOBOM
0a3pl MaTepuaIbHOW KYJNBTYpPbHI, B PEUICHUU TJIOOATBHBIX MPOOJIEM YCTONYHUBOTO
pPa3BHUTHS YEIOBEUYECTBA - ChIPHEBOM, SHEPIreTUUECKOM, MUIIEBOM U SKOJIOTHYECKOMN
0€301MacHOCTH, B Pa3BUTHUU MEIUITMHBI, 00OECTICYCHUN YCIOBUI YCIEIIHOTO TpyAa U
AKOJIOTHYECKH KOM(OPTHOM KU3HU KaXKJIOTO YjeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH: TMOHUMAHMUS CYIIHOCTH METOJIOB
MO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOIH30BATh
MoJTy4aeMble 3HAHUS I aHaIW3a U OOBSICHEHUS SIBICHUU OKPYXKAIOIIETO MHpPA U
MPOUCXOANINX B HEM M3MEHEHUH, YMEHUs JeliaTh 000OCHOBAHHBIE 3aKIIIOUEHUS Ha
OCHOBE HAy4YHBIX ()aKTOB U UMEIOIIMXCS TAHHBIX C €TI0 MOTYyUYEeHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO WCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus npooieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

HHTCpCCA K ITO3HAHUTLO, HCCHeﬂOBaTeHBCKOﬁ ACATCIIBHOCTH,
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TOTOBHOCTH W CHOCOOHOCTH K  HENPEpPhIBHOMY O00pa3oBaHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY TIIOJYYEHHUIO HOBBIX 3HAHUH 1O XUMHUHU B
COOTBETCTBHU C KU3HEHHBIMU OTPEOHOCTSAMU;

UHTEepeca K 0COOCHHOCTSIM TPy/Aa B pa3lWyHbIX cdepax mpodeccrnoHanbHON
JeSITETLHOCTH.

118.8.3. MeranpenMeTHbie pe3yJbTaThl OCBOSHHUS MPOTPAMMBI IO XUMHHU
Ha YPOBHE CPEHET0 O0IIEero 00pa3oBaHus BKIIOYAIOT:

3HauYuMble A1 (GOPMHUPOBAHHMS ~ MHUPOBO33PEHHS  OOydYarommxcs
MEXIUCIUITUHAPHBIE (MEXIpEIMETHbIC) OOIeHayUHbIe MOHATHSA, OTpPa)KaIoIue
[EJIOCTHOCTh HAYYHOH KapTHHBI MHpa W CHEHUPUKY METOAOB IO3HAHUS,
HCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTHUs, SBICHUE,
npoIiecc, CHCTeMa, Hay4HbIH (DaKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleIoBaHue, HAOIIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHUE);

YVHHUBEpCaNbHbIE ydeOHbIe JeHCTBUS (MMO3HABATEIbHBIC, KOMMYHUKATHBHBIC,
peryisiTuBHbIe), obecrieunBaroniue GopmMupoBanue PyHKIIMOHATEHON TPAMOTHOCTH
U COLIMATILHOW KOMITIETEHIIMH 00YYaronXxcs;

CIIOCOOHOCTH 00YYAIONINXCS UCTIONH30BATh OCBOSHHBIE MEKIUCIIUILITHHAPHBIE,

MHUPOBO33PCHUECKHE 3HAHHUA M YHUBEpcajbHbIE YyueOHbIC JACHCTBUSA B
MTO3HABATEIbHON M COLMAIBHON MTPAKTHKE.

118.8.4. MeranpenmMeTHbIe pE3yIbTaThI OTpaXKaroT OBJIaJICHUE
YHUBEPCAIBHBIMU ~ yYCOHBIMH  TTO3HABATEIBHBIMA, KOMMYHHUKATUBHBIMH U
PETYJISITUBHBIMU JIEHCTBUSMU.

118.8.4.1. OBnageHue YHUBEPCATbHBIMU YYEOHBIMH ITO3HABATEIbHBIMU
EUCTBUSIMU:

1) 6a3oBbIe JTOTUYECKUE IEHCTBHS:

CaMOCTOATENBHO  (OPMYITUPOBaTH M  aKTyaJIM3UPOBAaTh  MpoOIiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpEeNeNsITh ILEIH JEATSIBHOCTH, 3ajaBas TapaMeTpbl U KPUTEPUU UX
JOCTH)KEHUS, COOTHOCHUTD PE3YJIbTAThI IEATEIBHOCTH C TIOCTaBICHHBIMH LEIISIMU;

UCTIOJb30BaTh NMPU OCBOCHHHM 3HAHUN MPHUEMBI JIOTHYECKOTO MBIIIJICHHS:
BBIJICIISITh XapaKTePHbIC NMPU3HAKH TOHSATHH M YCTaHABIWBATh MX B3aHMMOCBS3b,

HCIOJIB30BATh COOTBCTCTBYIOIIUC IMOHATUA JIA 00BSICHEHHS OTACIBHBIX (I)aKTOB nu
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SIBIICHUH;

BbIOMpATh OCHOBAaHUS W KPUTEpUU I KIacCU(UKAIMU BEIIECTB U
XUMHYECKUX PEaKLUi;

yCTaHABIIMBATH MPUYNMHHO-CIIEICTBEHHBIE CBSI3H MEXKY N3y4aeMbIMU SBJICHUSIMU;

CTPOHUTH JIOTHYECKHE PpACCYX ACHUS (MHIYKTHBHBIC, JEAYKTUBHBIC, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B pPaccMaTpUBAEMBIX
SIBIICHUSIX, (POPMYITHPOBATH BHIBOJIBI U 3aKITIOUCHHS;

OPUMEHSTh B MPOLIECCE MO3HAHUS MCTOIb3yEMbIE€ B XUMHH CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENU, MTPEOOPA30BBIBATH MOJICIbHBIC MPEACTABICHUS - XUMUYECKUH
3HaK (CHMBOJ) 2JIEMEHTa, XUMU4ecKast (hopMyIia, ypaBHEHUE XMMHUECKOM PEaKIIiH -
OpU pEIICHUU Y4eOHBIX TIMO3HABATENBHBIX M TMPAKTHUYECKHX 3aJad, MPUMEHSTh
Ha3BaHHBIC MOJIENbHBIC MPEICTABICHUS ISl BBIABICHHS XapaKTEPHBIX MPU3HAKOB
M3Yy4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUM.

2) 0a30BbIC UCCIICIOBATEIBCKHE JCHCTBHS:

BJIQJICTh OCHOBAaMH METOJIOB HAyYHOTO IIO3HAHMUS BEHIECTB W XUMHUYECKUX
pEaAKLINM;

bopMyIHpPOBATH NN U 33]]a91 UCCIIEOBAHUS, UCIIOIB30BaTh IIOCTABICHHBIC
U CaMOCTOATENIbHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KAadyeCTBE MHCTPYMEHTa
MO3HAHHUSA W OCHOBBI Ui ()OPMHPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIHHOCTH
BBICKa3bIBAEMBIX CYKJICHUI;

BJIQJICTh HABBIKAMU CAMOCTOSITEIIGHOTO IIJIAHUPOBAHHUS U TPOBEICHUS
YUYEHHUYECKHUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HaOJIOaTh 3a XOJA0M
npolecca, CaMOCTOSITENIbHO TPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIUpOBaTh
0000IIeHNS ¥ BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB MCCIEIOBAHUS,
COCTaBIIATb 0OOCHOBAHHBIN OTYET O MPOJIETaHHOM paboTe;

npUOOpEeTaTh OMBIT YYECHHUYECKOH HCCIENOBATEIbCKOH M MPOCKTHON
NeSITETbHOCTH, IPOSIBISTH CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOATEIILHOMY MTOUCKY
METOZIOB pEUICHHS TNPAKTUYSCKUX 3a1ad, MPUMEHEHUIO pa3jNYHBIX METOJIOB
MO3HAHUS.

3) pabora c HHpOpPMAIUECH:
OPUEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX HHGOpMaruu (Hay4IHO-

HOMyJIIpHAsl JUTEepaTypa XHMHUYECKOTO COJEp)KaHUs, CIPAaBOYHBIE IOCOOUS,
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pecypcbl MHTEepHETa), aHAIM3UpOBaTh MHGOPMAIMIO PA3TUYHBIX BUIOB U (HOopM
IPEJCTABIEHUS, KPUTUUECKHU OLIEHUBATH €€ JJOCTOBEPHOCTh U HEIPOTUBOPEUHUBOCTD;
(bopMyIHpOBaTH 3aNIPOCHl U MPUMEHATH PA3IMYHBIE METOJBI MPU TIOUCKE U
otbope wuH(bOpMAIMU, HEOOXOAWMOW JUI BBIMIOJIHEHHWS y4eOHBIX  3a1ad
OIIPEICIIEHHOTO TUIIA;
npruoOpeTaTs ONBIT MCIOJIb30BaHUS HH()OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH M Pa3IMYHBIX TIOUCKOBBIX CHCTEM;
CaMOCTOATENbHO  BBIOMpPATh  ONTHUMabHYIO  (GOpMYy  NpeacTaBICHUS
nHpopmaluu (cxeMbl, rpadUKH, THArpaMMbl, TAOJIHIIBI, PUCYHKU U JPYTHE);
WCTIOIh30BAaTh HAYIHBIH S3BIK B KAYECTBE CPEJCTBA IPU paboTe ¢ XUMUIECKON
uHpopMalMel: MPUMEHSATh MEXIpeIMeTHble ((pu3nueckue M MaTeMaTHYeCKUe)
3HAKU ¥ CUMBOJIBI, (pOpMyJIbl, a00OpeBUaTypbl, HOMEHKIIATYPY;
UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISAHOCTH.
118.8.4.2. Omnanenue YHUBEpCAIbHBIMU KOMMYHUKATUBHBIMU
NeMCTBUAMU: 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMBI B XOJ€
oyanora W/WiIM  JAUCKYCCHM, BBICKAa3blBaTh MHJEH, (OPMYIUPOBATh CBOU
NPEUTOKEHUST OTHOCHTEIHHO BBHITTOJHEHUS MPEIT0KEHHON 3a1a4u;
BBICTYNATh C MPE3EeHTAIel pe3yIbTaTOB O3HABATEIBHOMN 1EATEIHHOCTH,
MOJTyYEHHBIX CaMOCTOSITETLHO MM COBMECTHO CO CBEPCTHHKAMHU IIPH
BBIMIOJIHEHUU  XMMHYECKOTO  JKCIEpUMEHTa, MPaKTU4YeCKOH  padoThl 1O
UCCIICZIOBAHUIO CBOWMCTB M3Y4aeMbIX BEIIECTB, peaau3alliil y4eOHOTO MPOEeKTa, M
(dopMyIHpOBaTh BBIBOJBI MO pe3ysbTaTaM IPOBEIEHHBIX HCCIEIOBAHUN IMyTEM
COIJIaCOBAHMS MO3UIMI B X0/1€ 00CYKIeHUS 1 0OMEHAa MHEHUSMHU.
118.8.4.3. OBnaneHue yHUBEPCAIbHBIMU PETYJIATUBHBIMU ACHCTBUSAMU:
CaMOCTOATENbHO IJIAHUPOBATh M  OCYIIECTBIATH CBOIO IO3HABATEIbHYIO
JeSITEeTFHOCT, OMpeneNssi €€ LeNnu W 3ajJadd, KOHTPOJHPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEAJaraeMblii airopuT™M JEHCTBHHA MpH
BBIMIOJIHEHUU YYE€OHBIX M HCCIIECJOBATENbCKUX 3aj7ad, BBHIOMpaTh HamOojee
3(pPEKTUBHBIA CMOCOO0 WX pEUIeHHA C Y4YETOM IMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XMMUUYECKUX PEAKIIHIX;
OCYIIECTBIISATh CaMOKOHTPOJb JEATEIHHOCTH Ha OCHOBE CaMOaHAIHM3a H

CaMOOIICHKH.
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118.8.5. IIpenmeTHBIe pe3yabTaTHl OCBOCHHS MPOTPAMMBI IO XUMHH Ha
yrayOaEéHHOM YpPOBHE Ha YPOBHE CpeaHEro oOmiero o0pa3oBaHUs BKIIIOYAIOT
cnenuuyecKkue s y4eOHOoro npeaMera « XUMUs HaydHbIe 3HaHUS, YMEHUS U
CrocoO0Bl IEHCTBUIN MO OCBOCHUIO, MHTEPIIPETALIMA U MPeoOpa30BaHUIO 3HAHUM,
BUJIBI JIEATEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAaHUS U NMPUMEHEHUIO 3HaHWH B
Pa3IUYHBIX YUYEOHBIX CUTYallUAX, a TAaKXKE€ B PEaTbHBIX )KM3HEHHBIX CUTYyaIlHsX,
CBA3aHHBIX C XUMHEH. B mporpamme mo XWMHHM HOpPEIMETHBIE PE3YJIbTATHI
Mpe/ICTAaBIICHBI M0 TO1aM U3YUYEHUSI.

118.8.6. IlpenmeTHBIC pe3yabTaThl OCBOEHUA Kypca «OpraHuuyeckas
XUMUS) OTPAKAIOT:

chOpMUPOBAaHHOCTh TPEACTABICHUN: O MECT€ W 3HAYEHUU OPraHHYeCKOn
XUMHUHM B CHCTEME E€CTECTBEHHBIX HAayK U €€ poiu B 00ECIEUEHUU YCTOWYUBOTO
pa3BUTHS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTMYECKOW, SHEPTeTUUYECKON U
NUIIEBOW O€30MacCHOCTH, B Pa3BUTUM MEIULIMHBI, CO3JAaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obecrieyeHNH paIoHaIbLHOTO
MPUPOIONONIL30BaHMsI, B (OPMUPOBAHMM MHPOBO33PEHUS M OOIIEH KYyJIbTypbl
YeJIOBEKa, a TaK’Ke SKOJOTMYeCKH 000CHOBAaHHOTO OTHOIIEHHSI K CBOEMY 370POBbIO
Y IIPUPOJHOM Cpene;

BJIJICHHE CUCTEMOI XUMHUYECKUX 3HAHUH, KOTOpasi BKIIOYAET:

OCHOBOIIOJIATAlOIIME IOHATHS - XUMHYECKUI JJIEMEHT, aToM, SJpo H
SJIEKTPOHHAsT 000j04YKa aroma, S-, p-, 0-aToMHbIE OpOHMTaIH, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHUS aToMa, THOpHIM3alvs aTOMHBIX opOuTayed, HOH,
MOJIEKYJla, BaJ€EHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb  OKUCJIEHMS,
XUMHUYECKas CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YTIIEPOIHBIN CKETIET,
(GyHKIMOHANBHAS TpyIna, paguKai, CTPYKTypHbIe (opMyssl (pa3BEpHYTHIE,
COKpallléHHbIE, CKEJETHbIE), H30MEpHUsi CTPYKTypHas M MPOCTPAHCTBEHHAas
(reomeTpuyeckas), U30MEpbl, TOMOJIOTMUECKHI Psiji, TOMOJIOTH, YTJIEBOJIOPODI,
KHUCIIOPO/- U a30TCOJEpIKaIUe OpraHUYEeCKUEe COCAMHEHMS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHNUS;

TEOpHUH, 3aKOHBI (epuoanueckuii 3akoH [[.11. Menzaeneesa, Teopust CTpoeHuUs
oprannueckux BemectB A.M. ByTnepoBa, 3akoH coXxpaHeHHs] MacChl BELIECTB, 3aKOH

COXpaHEHMs] M  MpEBpalleHUs] SHEPIMM MNpU  XMUMHYECKHX  pEeakLusx),
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3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMUH, MHPOBO33PEHUYECKHE 3HAHMS,
JeKalMe B OCHOBE IOHMMAaHWS IPUYMHHOCTM M CHCTEMHOCTHM XMMHYECKHUX
SIBIICHUI;

IPEJICTAaBICHUS O MEXaHW3MaX XUMHUYECKHX PEaKIil, TEPMOJUHAMUYECKUX
Y KUHETUYECKUX 3aKOHOMEPHOCTSAX UX MPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB
U TpyHOn aTroMoOB B MoOJIEKyJaX (MHIYKTHBHBIH U Me30MepHBIH 3(deKTsl,
opuenTanTsl I u 1l pona);

(GakTOMOTMYECKHE CBEIEHUS O CBOMCTBAaX, COCTaBe, IMOJYyYEHUH U
0e30IacCHOM HCIIOJIb30BAHUN Ba)KHEHIIMX OPraHMYECKHX BEIIEeCTB B OBITY H
NPAKTUYECKON AESITENIbHOCTH Y€I0BEKa, OOIIMX HAyUYHbIX TPUHIIUIAX XUMHUECKOTO
IPOM3BO/ICTBA (Ha MPUMEpE MPOU3BOJICTBA METAaHOJa, IepepaboTKu HePTH);

c(OpMHUPOBAaHHOCTh YMEHUM: BBISBIATH XapaKTepHbIE MPU3HAKU MOHSITHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, MCIIOJIB30BAaTh COOTBETCTBYIOIIME IMOHATHS IPH
ONIMCAaHWN COCTaBa, CTPOCHUS M CBOWCTB OPraHUYECKUX COCIMHECHUM;
c(hOpMUPOBAHHOCTh YMEHUH:

HCII0JIb30BATh XMMHYECKYI0 CUMBOJIMKY JUISI COCTABIIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJI OpPraHMUECKUX
BEILECTB;

COCTaBJISATh YPAaBHEHUSI XUMUYECKUX PEAKIIMIA U PACKPBIBATH UX CYIIHOCTb:

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMIl TOCPEACTBOM COCTaBICHUS
AIIEKTPOHHOrO OajaHca »H3TUX peakUuil, peakuuii HOHHOrO oOOMeHa NYyTEM
COCTAaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHU;

M3rOTABJIMBATH MOJEIH MOJIEKYJ OPraHUYECKUX BEIIECTB JJIS WILTIOCTPALIUU
MX XUMHYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OPMHUPOBAHHOCTh YMEHUH: YCTAaHABIMUBATH MPUHAUICKHOCTh U3yUYEHHBIX
OpPraHWYEeCKUX BEUIECTB IO MX COCTaBy M CTPOCHHUIO K ONPEIEIEHHOMY
KJIacCy/Tpymiie COeAMHEHWH, JaBaTb KM Ha3BaHUS 10 CHUCTEMaTHYECKOMN
Homenknarype (IIPAC) u npuBoauTh TpUBUAIbHBIE HA3BaHWS JISl OTAEJIbHBIX
IPECTaBUTENIEN OPraHWYECKUX BEIECTB (3TWJIEH, AllETUJIEH, TOJIYOJI, TJIULEPUH,
ATUJICHIJIMKOb, (eHOJ, (OpMaNbIeruj, AaneTaabJeTHl, aleTOH, MYypaBbHHas
KHCJIOTa, YKCYCHasl KUCJIO0Ta, CTEAPUHOBAsI, OJIEMHOBAs, MAIIBMUTUHOBAsA KHUCIIOTHI,

[JIMIWH, aJaHWH, MajabTo3a, PPYKTO3a, aHWJIWH, NUBHHWI, U30NPEH, XJIOPOIPEH,
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CTUPOJI U JPYTHE);

chOpMUPOBAaHHOCTh YMEHHUSI ONpPENEISATh BHUJ XUMHYECKOW CBSI3U B
OpraHWYECKUX COCAMHEHUSAX (KOBaJCHTHasT W HOHHAs CBs3b, O- U S-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAaHHOCTh YMEHHUS NPUMEHSTH TIOJOXKEHUS TEOPHUH CTPOCHUS
opranuueckux BemectB A.M. BytnepoBa aiis 0ObsICHEHUS] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOECHUS;

chOpMHUPOBAaHHOCTh ~ YMEHHUW  XapakTepH3oBaTh  COCTaB, CTPOECHUE,
dbusznueckue U XUMHUYECKHE CBOMCTBA THUIMYHBIX MPEACTaBUTENCH pa3IMUHbIX
KJIACCOB OPTaHUYECKUX BEILIECTB: AJKAHOB, IIUKJIOAIKAHOB, AJIKEHOB, AJIKAJINECHOB,
QJIKWHOB, apOMAaTUYECKUX YIJIEBOAOPOAOB, CIUPTOB, ajbIETHIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX M CJIOXKHBIX 3(UPOB, KUPOB, HUTPOCOSTUHECHUN U
aMUHOB, aMHUHOKHCJIOT, OEJIKOB, YIJEeBOAOB (MOHO-, JAM- W TIOJIUCAXapHUIOB),
WUTIOCTPUPOBaTh ~ TEHETHYECKYKD  CBSI3b  MEXKIYy  HUMH  YPAaBHECHUSIMH
COOTBETCTBYIOIIUX XUMHUYECKHX PEAKIMH C UCIOJIb30BAHUEM CTPYKTYPHBIX
hbopmy;

c(hOpMUPOBAaHHOCTh yMEHHUS TMOATBEPKIATh HAa KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTU PEAKIIMOHHOW CIIOCOOHOCTH OpraHUYEeCKUX COSIUHEHHI OT
KPaTHOCTH U THIAa KOBAJICHTHOMN CBSI3M (a- M JI-CBSI3M), B3AUMHOTO BIIUSHUSI aTOMOB
Y TPYII aTOMOB B MOJIEKYJIAX;

c(hopMUPOBaAaHHOCTh YMEHUS XapakTepU30BaTh HMCTOYHHUKHU
YTIEBOJAOPOTHOTO ChIpbs (HEe(Th, TPUPOAHBIA Tra3, yrojib), CIOCOOBI €ro
nepepaboTKH U MPAKTUYECKOE MPUMEHEHUE TPOYKTOB MepepaboTKu;

c(hOopMUPOBAaHHOCThH BIAJCHUS CUCTEMOW 3HAHUW O €CTECTBEHHO-HAYYHBIX
METOJIaX TIO3HAHUS - HAONIOACHHUH, WU3MEPEHUU, MOJCITUPOBAHUU, IKCIICPUMEHTE
(peanbHOM ¥ MBICJICHHOM) U YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

chOpMUPOBAaHHOCTh ~ YMEHHUS  TPUMEHSTh  OCHOBHBIC onepanuu
MBICTUTEIBHOM JCSATEILHOCTH - aHalW3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHCTEMATHU3ALHI0, BBISBIICHUE NMPUYUHHO-CIEACTBEHHBIX CBSI3€M - I MU3YYCHHS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOopMUPOBAaHHOCTH YMEHUM: BBISABIISITH B3aUMOCBS3b XUMUYECKUX 3HAHUH C

MOHATUSAMHA W TPCACTABICHHUAMU APYIUX CCTCCTBCHHO-HAYYHBIX NPEAMCTOB JIA
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Ooliee OCO3HAHHOTO TIOHMMAHHUS CYIIHOCTH MAaTepUAIILHOTO EIMHCTBA MHUDA,
ucnonvzoeams CUCTCMHBIC 3HAHHS I0 OPTaHUYECKOH XUMHUHU Il OOBSCHCHHS W
IPOTHO3UPOBAHMUS SIBJICHUH, IMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJIY;

C(OPMHUPOBAHHOCTh YMEHHUH: TIPOBOAUTH PACYETHI TIO0 XUMHYCCKUM
dopMmysiaM ¥ ypaBHEHHSIM XHMHUYECKUX PEAKIMU C MCIIOIb30BaHUEM (PH3HUYECKHX
BeMYUH (Macca, OOBEM Ta30B, KOJUYECTBO BEIIECTBA), XapaKTEPHU3YIOUINX
BEIIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACYETHI IO HAXOXICHHIO XUMHYECKOU
(dopMyJIBl BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJSIM XMMHUYECKUX 3JIEMCHTOB,
NPOAYKTaM CTOpPaHUs, ITIOTHOCTH T'a3000pa3HBIX BEIIECTB;

cOPMUPOBAHHOCTH YMEHHIA: TIPOTHO3UPOBATH, AHATTM3UPOBATH U OIICHUBATH
C TMO3WIUH  JKOJOTHYECKOW  OC30MacHOCTH  TIOCICICTBUS  OBITOBOM W
IPOM3BOJICTBEHHON JIEATCILHOCTH Y€JI0BEKa, CBSI3aHHOM C ImepepaboTKOi BEHIeCTB,
UCTIOJIH30BATh TOJTYUYCHHBIC 3HAHUS JIJISl IPUHSATHUS TPAMOTHBIX PEIICHUI po0IeM B
CUTYyalUsX, CBSI3aHHBIX C XHMUCH;

C(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOSTEILHO TUIAHUPOBATh M MPOBOJIHUTH
XUMHAYCCKUI JKCIICPUMEHT (IOJIyYeHHE W HW3YYCHHE CBOMCTB OPTraHUYECCKHX
BCICCTB, KAUECTBEHHBIC PEAKIUU YIJIEBOJOPOJOB PpA3JIMYHBIX KJIACCOB U
KHCJIOPOJICOACPIKAIINX OPraHUYECKUX BEIIECTB, PEIICHHE JKCIIEPHMEHTAIbHBIX
3aja4 IO PACIO3HABAHHMIO OPraHMYECKHX BEIIECTB) C COOJIIOJCHUEM MpPaBUII
0e30MmacHOro oOpalieHusi ¢ BEIIeCTBAaMH W JAOOPaTOPHBIM OO0OpPYAOBAHUEM,
(GopMyJIMpOBaTh e HCCICAOBAHHS, NPEACTABIATh B pPa3Iu4HOW (opme
pEe3yIbTaThl SKCIIEPUMEHTA, aHAIM3UPOBAThH U OLIEHUBATH MX JIOCTOBEPHOCTH;

chOpMUPOBAaHHOCTh YMEHUIA:

coOiroaaTh MpaBuia SKOJIOTMYECKH 1IeJIeCO00pa3HOro NOBEACHUS B OBITY U
TPYIOBOH JESTEIBHOCTH B IIENSX COXPAHEHUS CBOETO 3JI0POBBS, OKPY)KAIOLICH
HPUPOIHON CPEbl U JOCTHKCHHUS ¢€ YCTOWYMBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JCHCTBUS HA JKHUBBIC OpPTaHU3MBI
OIpeICIEHHBIX OPTaHMYECKUX BEIIECTB, TOHMUMast cMbIc Tokasaress [1JIK;

aHAJM3UPOBATH 1ENIECO00Pa3HOCTh MPUMEHEHHSI OPTaHUYECKHUX BEIECTB B
IPOMBIIUIEHHOCTH U B OBITY C TOUYKH 3pSHHS COOTHOIICHHUSI PUCK-TIONH3a,

COPMUPOBAHHOCTh YMCHHM: OCYIIECTBIAThH IICJICHANPABICHHBIH MOUCK

XUMHYECKOW MH(OPMAIIMHU B PAa3TUYHBIX UCTOYHHUKAX (HAy4YHAs U yueOHO-Hay4YHas
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JUTEepaTypa, CpeAcTBa MaccoBoi mHpopmanuu, HTEpHET U Ipyrre), KpUTUIECKU
aHAJIM3UPOBATh XUMHUUYECKYIO HH(OpMaIIHIO, TepepadaThiBaTh €€ U UCIOIB30BATh B
COOTBETCTBUH C TIOCTABJICHHON YUeOHOH 3a1a4eil.

118.8.8. IIpemMerHble pe3ynabTaThl oOCBOeHHMS Kypca «OOmas wu
HEOpraHu4yecKasi XUMHUsD) OTPaAXKaOT:

c(hOpMUPOBAaHHOCTD MPEACTABIICHUN:

0 MaTepUaJIbHOM €JAMHCTBE MHpA, 3aKOHOMEPHOCTSX M IO3HABAEMOCTH
SABJICHUI PUPOJIBI, O MECTE U 3HAYECHNUU XUMUHU B CUCTEME €CTECTBEHHBIX HAyK U €€
poJin B 00ecTieYeHUN YCTOMYUBOTO PA3BUTHSI, B PELICHUH MTPOOJIEM SKOIOTHUYECKOMH,
HPHEPTreTUUECKON M MHUILEBOM OE30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUU
HOBBIX MaTEPHAJIOB, HOBBIX HCTOYHUKOB DHEPTHH, B 00€CIIeYeHIH PAIIMOHATBHOTO
MPUPOJOTIONB30BaHUs, B (OPMHUPOBAHHH MHUPOBO33PEHUS] M OOIIEH KYJIbTYpbI
YeJI0BEeKa, a TAKXKE IKOJOTUIECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3/I0POBBIO
Y IPUPOJHOM Ccpene;

chOpMUPOBAaHHOCTh BJIAJICHUSI CHUCTEMOM XHMHUYECKHX 3HaHHUM, KOTOopas
BKJIFOYAET: OCHOBOIIOJATralOUIMe MOHATUS - XUMHUUYECKUH D3IJIEMEHT, aToM, SApPO
aToMa, M30TOIbI, 3JCKTPOHHAs 000J0YKa aToMa, S-, p-, O-aToMHBIC OpOMTAIH,
OCHOBHOE M BO30YXIEHHOE COCTOSHUSI aTOMa, THOPUAN3AIUsl aTOMHBIX opOuTanei,
WOH, MOJIEKYJa, BAJICHTHOCTb, AJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKasi CBSI3b (KOBaJEHTHAas, WOHHAs, METAJUIMYECKasl, BOJOPOJHAsA),
KpUCTAJUTMYECKass pemeéTka, XUMUYECKas peakius, pacTBOpP, JJICKTPOJIUTHI,
HEIJEKTPOJIUTHI, JJIEKTPOJIMTHYECKAs [IUCCOLMALNS, CTENEeHb JUCCOLMAIUH,
BOJIOPOJIHBIM  MOKa3aTellb, OKUCIUTENb, BOCCTAHOBHUTENb, TEIUIOBOM J(deKT
XUMHYECKOU PEaKI[uu, CKOPOCTh XUMHUECKOUN peaKInu, XUMUIECKOE PAaBHOBECHE;

TEOPUM U  3aKOHbl  (T€opus  DIEKTPOIUTHYECKOM  JUCCOIMALIUU,
nepuoanyeckuii 3akoH [[.M. MenneneeBa, 3aKOH COXpPaHEHUs MAcChl BEIIECTB,
3aKOH COXPAHEHHUs W MPEBPAILICHUS] YHEPTUM MPU XUMHUUYECKUX PEAKIHUAX, 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUI S3bIK XUMHH, MUPOBO33PEHUECKHE 3HAHMS, JICXKAIIME B OCHOBE
MOHUMAHUSI TPUYMHHOCTH U CHUCTEMHOCTH XUMUYECKHUX SIBIICHUM;, COBPEMEHHBIE
MpEACTaBICHUS O CTPOCHUHM BEIECTBA HAa AaTOMHOM, HOHHO-MOJICKYJSIPHOM U

HaJMOJIEKYJISIPHOM YPOBHSIX;
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IIPEACTABICHUS O MEXaHU3MaxX XUMHUUYECKUX PEaKLMi, TEPMOJIUHAMUYECKHUX
U KMHETHUYECKUX 3aKOHOMEPHOCTIX UX MPOTEKAHUS, O XUMHYECKOM PAaBHOBECHH,
pacTBOpax U JUCIEPCHBIX CHUCTEMAX;

(dakToNoruueckue CBEIEHUS O CBOWCTBAX, COCTaBe, IMOJYYCHHUH U
0€30MacCHOM HCIIOJIb30BAaHUM BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON AESITEIbHOCTH YeJIOBeKa, OOIINX HAYYHBIX MPUHIIUIIAX XUMHUECKOTO
IIPOU3BOJICTBA;

chOpMUPOBAaHHOCTh YMEHUU: BBISBJIATH XapaKTepHbIC MPU3HAKH MOHSTHUH,
YCTaHaBIIMBAaTh UX B3aMMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOLIUE IMOHATUS MPH
ONMCAaHNN HEOPTaHUYECKUX BELIECTB U UX IIPEBPALICHUM;

chOpMUPOBAaHHOCTh YMEHHS HCIIOJIb30BAaTh XMUMHUYECKYIO CHMBOJIHUKY JIJIs
COCTaBlieHUs (OpMyJl BEIIECTB U  YpPaBHEHUH  XHUMHYECKHX  pEaKIHii,
cuctematuueckyto HomeHkiaatypy (IUPAC) u TpuBHaabHbIe Ha3BaHUS OTICIIBHBIX
BEILIECTB;

chOpMUPOBAaHHOCTH YMEHHUS ONPEIEIATh BAJIGHTHOCTD U CTETIEHb OKUCIICHUS
XUMHUYECKHX JJIEMEHTOB B COCAMHEHHSIX, BHUJl XMMHYECKOW CBSI3U (KOBAJICHTHAs,
WMOHHAs, METaJUIMYecKasi, BOJOpPOAHAs), THUI KPUCTAUIMYECKOM PEIIETKU
KOHKPETHOI'O BELIECTBA;

c(OpMUPOBAHHOCTh YMEHHSI OOBSICHATH 3aBUCHMOCTH CBOWCTB BEILECTB OT
BUJIa XUMUYECKOU CBS3U U THITA KPUCTATUIECKOM PeIéTkr, 0OMEHHBIHN U JIOHOPHO-
AKILIETITOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOM CBA3M; C(POPMUPOBAHHOCTH
YMEHUU:

KJIaCCU(PHMIIMPOBATh: HEOPTAHUYECKHE BELIECTBA [0 UX COCTaBY, XUMUYECKHUE
peakuuy Mo pazIuyHbIM MpU3HAKaM (YUCIy U COCTaBY pearupyrolivx BeEIeCTB,
TEIIOBOMY 3(QeKTy peakuuu, HU3MEHEHHMIO CTENeHEW OKHUCIIEHHUS D3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTaau3aTropa u APyrue);

CaMOCTOATENbHO BHIOMpATh OCHOBAaHUS W KPUTEPUU IS KIACCH(PHUKAIIH
M3y4YaeMbIX BEIIECTB U XMMHUYECKUX PeaKluii;

c(OPMHUPOBAHHOCTh YMEHHSI PAaCKPBIBATh CMBICI IMEPHOAMYECKOTO 3aKOHA
JAU. MenneneeBa U JEMOHCTPUPOBATH  €r0  CUCTEMATU3UPYIOLIYIO,
O0O0BSCHUTENBHYIO U IPOTHOCTHYECKYIO (PYHKIINH;

c(OpMUPOBAHHOCTH YMEHUI:
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XapaKTEepU30BaTh JJIEKTPOHHOE CTPOCHUE AaTOMOB U HOHOB XHMHUYECKUX
AJIEMEHTOB TMEPBOro-yerBéproro mnepuonoB llepmogumueckoin cucremsr [.H.
MeHnneneeBa, HUCNONB3ysl MOHATHUS «3HEPrETUYECKHE YPOBHM», «IHEPrETHUYECKHE
HOJypOBHH», «S-, p-, d-aTOMHbBIE OpOHMTaIM», «OCHOBHOE M BO30YXKIEHHOE
DHEPIreTHYECKUE COCTOSIHUSA aTOMay;

OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB U
UX COEIMHEHMM 1o mnepuogaM u rpymnnam llepmommueckoit cucremsr JI.1.
MeHeneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
AIIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAaHHOCTh, yYMEHHUMW: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PAa3IMYHBIX  KJIACCOB,  IMOATBEPXKIATh
CyIIECTBOBAHNE T'€HETUYECKOM CBA3M MEXAY HEOPraHWYECKUMHU BEIIECTBAMH C
MIOMOIIIbIO YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(OpMHUPOBAHHOCTH YMEHUS PACKPHIBAThH CYIIHOCTb:

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OallaHCca »dTUX peakluil; peakuuid HMOHHOTO OOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHNUI;

peaKuuii THAPOIN3a;

peakuuii KOMIUIEKCooOpa3oBanus (Ha MPUMEPE THIPOKCOKOMILIEKCOB ITMHKA
U QJTIOMUHHUS);

chOpMUPOBAHHOCTh yMEHHSI OOBSICHITH 3aKOHOMEPHOCTH MPOTECKAHUS
XMMHYECKHX PEaKIUN C YYETOM KX DHEPreTUYECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XUMHUYECKOM pEaKIUM B 3aBUCHUMOCTH OT Pa3JIWYHBIX
(bakTOpOB, a TaKKe XapakTep CMELICHHUs] XMMHUYECKOr0 paBHOBECHS M0 BIUSHUEM
BHeIIHUX Bo3nenicTBull (mpuniun Jle [latense);

chOpMHUPOBAaHHOCTh YMEHHSI XapaKTepU30BaTh XHMHYECKHE PEaKInu,
JeXKallMe B OCHOBE IPOMBIIIJIEHHOTO TOJYYEHUSI CEPHOM KHUCIIOTHI, aMMHUaKa,
o0lllMe HayyHble NPUHIUIBI XUMHUYECKHUX MPOU3BOJCTB; IEJIECO00Pa3HOCTh
MPUMEHEHUsI HEOPTaHWYECKUX BEIIECTB B MPOMBIILIICHHOCTH U B OBITY C TOUKH
3pEHHUsI COOTHOILICHUS PUCK-TIONb3A;

chOpMUPOBAHHOCTh BIJIAJICHUS CHCTEMOM 3HAHUI O METOoJaX HayyHOTO

NO3HAHMA SIBICHUH TPUPOABI - HAOMIOACHHE, W3MEpEHHE, MOJAEITUPOBaHHE,
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IKCHEPUMEHT (peasbHbIM M MBICIIEHHBIN ), HCIIOIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS IPUMEHSTH 3TU 3HAHUS MIPHU AKCIIEPUMEHTAIILHOM HCCIE0BAHUM BEIIECTB
U Ui OOBSICHEHUS XUMHUYECKUX SIBICHHH, WMEIOIMX MECTO B TPHUPOAE,
MPAKTUYECKON JIESTEIHbHOCTH YeJIOBEKA U B IOBCEIHEBHOM KU3HH,

c(OPMHUPOBAHHOCTH YMEHHS BBISABIISATH B3aUMOCBS3h XUMHUYECKUX 3HAHUH C
MOHATHSIMHU U TIPEACTABICHUSAMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
OoJsiee 0CO3HAHHOTO TOHUMAHUS MaTEPHATBLHOTO €AMHCTBA MUPA;

c(hOpMUPOBAaHHOCTH YMEHUS TPOBOAUTH PACUETHI:

C HCIOJB30BAHUEM IOHATUN «MaccoBasl JOJS BELIECTBA B PacTBOpe» U
«MOJIIpHAst KOHIICHTPAITHS;

Macchl BEIIeCTBa WM 00bEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIECTBA,
Macce Wik 00bEMY OTHOTO U3 YYaCTBYIOIINX B PEAKIIUU BEIICCTB;

TEII0BOTO A (PeKTa peakiny;

3HAYCHHUS BOJOPOIHOTO TIOKA3aTelsl pPacTBOPOB KHUCIOT W TIETOYeH ¢
W3BECTHOMN CTETICHBIO JUCCOLUAIINN;

Macchel (00bpEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTA PEaKInH,

€CITM OJTHO M3 UCXO/IHBIX BEIIECTB JaHO B BUJIE PACTBOPA C OMPEACIEHHON MacCOBOM
JI0JIe pacTBOPEHHOTO BEILIECTBA WJIU JIaHO B U30BITKE (MMEET MPUMECH);

JIOJTM BBIXO/1a IPOAYKTA PEAKIINM;

00BEMHBIX OTHOILIEHUI ra30B;

c(OPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITETFHO TJIAHUPOBATH M TPOBOIUTH
XUMHYECKHH  JKCIepuMEHT  (IpOBENEHUE  peakIii  HOHHOTO  OOMeEHa,
HOJTBEPKACHNE KaYECTBEHHOTO COCTaBa HEOPTaHMYECKHUX BELIECTB, OMpeeicHIEe
CpeIsl pPAacTBOPOB BEHIECTB C IMOMOMIBIO HWHAWKATOPOB, H3YYCHHE BIUSHUS
pa3nuyHbIX  (AKTOPOB HAa  CKOPOCTh  XMMHUYECKOM  pEaKIMH, pelieHue
IKCIEPUMEHTABHBIX 3amad 1o TtemaM «Metammey u  «Hemeramme»y) ¢
coOmoieHueM TpaBuil 0€30MacHOro OOpaImieHusl ¢ BEUIECTBAMU M JIa0OPaTOPHBIM
obopynoBaHueM, (HOPMYIUPOBATH 1IEJb UCCIICIOBAHMS, IPEICTABISATh B Pa3IMIHOM
dopme pe3yabTaThl SKCIIEPUMEHTA, aHATTU3UPOBATH U OLIEHUBATH UX JIOCTOBEPHOCTD;

c(OpMHUPOBAHHOCTH YMEHUMN: COOTIOAATD MPaBUIIA ITOJIb30BAHUS XUMHYECKON
nocynoii u n1abopaTOpHBIM 000pyAOBaHWEM, OOpamieHHs C BEIIECTBAMH B

COOTBCTCTBHUU C HHCTPYKHOUSAMH 110 BBIITOJIHCHUIO na60paT0pHHx XHUMHNYCCKUX
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OTIBITOB, AKOJIOTHYECKH I1€JIeCO00pa3HOTO TIOBEIEHUsS B OBITY H TPYAOBOMH
JEATEIBHOCTA B LIENAX COXPAHEHHUSI CBOETO 3JI0POBBS, OKPYXKAloIIeH MPUPOTHOMN
cpeapl W JOCTHXKEHHS €€ YCTOMYMBOIO pAa3BUTHSA, OCO3HABaTh OMNACHOCTH
TOKCHUYECKOTO JICMCTBUSI Ha KUBBIE OPraHU3MBbI OINPEICIEHHBIX HEOPTaHUYECKUX
BEIIECTB, TIOHUMAas cMbIca nokazatens [1K;

c(hOpMUPOBAaHHOCTh YMEHHI: OCYIIECTBIIATH IICJICHAMPABICHHBIM TMOUCK
XUMUYECKOU MH(pOpMaluK B pa3aIuYHbIX UCTOUHHUKAX (Hay4yHas U y4eOHO-Hay4yHas
auTepaTypa, cpeacTBa MaccoBoi mHpopmanuu, IHTEpHET U Ipyrue), KpUTUUECKH
aHATM3UPOBATh XUMHUYECKYIO0 HHPOpPMAIIHIO, TepepabdaThiBaTh €€ U UCIOIb30BaTh B

COOTBETCTBUHU C TIOCTABJICHHOHN Y4eOHOH 3aaueil.
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