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IlepedeHb A1IEMEHTOB COAEPIKAHUSA, IPOBEPIEMBIX Ha EI'D IO XUMUH .....ceooviiiiiiiiiiiiiiccce,

68

OenepanbHas  pabodas mnporpaMma IO Y4eOHOMY TpeaAMETy  «XUMUS»
(yrmyOneHHBIH ypoBeHb) (mpeaMeTHas o00sacTh «EcTecTBEeHHO-HAY4YHBIC MPEAMETHI»)
(masiee COOTBETCTBEHHO — MporpaMMa MO XUMHUU, XUMHUSI) BKIIOYAET MOSCHUTEIBHYIO
3aMUCKY, CoJiepKaHue O0yUeHUsl, INIAHUPYEMbIEC PE3YJIbTaThl OCBOSHHUS MIPOrpaMMBbI  TI0
XUMUH, TEMAaTHUYEeCKOE IUUIaHUPOBAaHUE, TMEpeueHb (KOAM(PUKATOP) MPOBEPSEMbBIX
TpeObOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOW 00pa30BaTEIbHONW MPOrpaMMBbI
CpeaHero o01ero 00pa3oBaHusl U JIEMEHTOB COJICPKAHUS 0 XUMHUH.

[TosicHuTeNnpHAST 3amUCcKa OTpa)xkaeT oOIMe IMeNMW W 3aJa4d M3Y4YeHUsS XUMHH,
XapaKTEPUCTUKY TICUXOJOTHUYECKUX TPEANOCHUIOK K €€ HM3YYEHUIO O0ydYaroIIuMUCH,
MECTO B CTPYKType Y4eOHOro IjlaHa, a TaKXke MOAXO0Jbl K OTOOpY coaepkaHus, K
OTIPENICTICHUIO  IJIAHUPYEMBIX  PE3yJIbTaTOB MU K  CTPYKTYpe TEMaTHYECKOTO
TUTAHUPOBAHUS.

Cognepxanue OOydeHHsS  PACKPBIBAET  COJAEpXKATENbHbIE JIMHUU, KOTOPHIE
npeaararoTcs Ui 00s3aTeNIbHOTO M3YYeHHUS B KaXKJIOM KJIAcCe Ha YPOBHE CPEIIHEro
o0b1rero oOpa3oBaHusI.

[Inanupyemble pe3ylbTaThl OCBOCHHS MPOTPaMMbl IO XHWMHUU BKIIOYAIOT
JUYHOCTHBIE, METaIllpeMETHBIE pPE3yJbTaThl 3a BECh IMEpPUOJ OOYYCHHS HAa YpOBHE
cpeaHero oOmiero oopa3oBaHus, a TAKKe MPEAMETHBIE JIOCTHIKEHUS 00yJaromerocs 3a
KaXXJIbIH roj o0ydeHus. HayuHo-MeToauaeckoli OCHOBOM ISl pa3pabOTKH INIAHUPYEMBIX
pPE3yNbTATOB OCBOCHUS TPOTPpaMMbl IO XUMHUHU [IJII YPOBHS CPEIHETO OOIIero
00pa30BaHus SABISIETCS CHCTEMHO-IEATETbHOCTHBIN TTOIXO/I.

IHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma 1Mo XuMuM Ha YPOBHE CpelHEro ob1ero oopasoBanus pa3padoTaHa Ha
OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOEHHS OCHOBHOI 00pa30BaTENIbHOM MPOTrpaMMBbI
cpeaHero oomiero oopasoBanus, npeacrapieHHbix B @I'OC COO.

XuUMHSl HA YPOBHE YIIIyOJICHHOTO M3YYEHUS 3aHMMAET BaXKHOE MECTO B CHCTEME
€CTEeCTBEHHO-Hay4yHOro oOpazoBanus ydamuxcsa 10 — 11 knaccoB. U3yueHnue npenmera,
peanuzyeMoe B YCI0BUAX AudPepeHIupOBaHHOIO0, MPOGUIBHOIO 00yUeHUs, TPU3BAHO
o0ecrnieunTh 00111€00pa30BATEIbHYI0 U OOIIEKYIBTYPHYIO MOATOTOBKY BBIMTYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JI aJanTallyd UX K OBICTPO MEHSIONIUMCS YCIIOBUSIM KU3HU B
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COLIMYME, a TAKXKEe JUUIS MPOJOJDKEHUs 00y4YeHHUs: B OpraHU3alusaX IpodecCHOHaIbHOTO
0o0pa3oBaHus, B KOTOPBIX XUMHUS SIBISIETCSI OJTHOM U3 TPUOPUTETHBIX AUCLIUIINH.

B nporpamMme 1mo XMMuu Ha3Ha4Y€HHE IpeaMeTa «XHUMHS» MOIYy4YaeT MOoAPOOHYIO
MHTEPIPETALNIO B COOTBETCTBUU C OCHOBONoJararomuMu nojoxenusmMu @I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIEJIEH, COAECpKAHMS, PE3YIbTATOB 00yUeHHs U TpeOOBaHUI K
YPOBHIO TOATOTOBKUA BBIMTYCKHUKOB. CBUIETENBCTBOM TOMY SIBIISIFOTCS CJEAYIOLIUE

BBIITOJIHACMBIC HpOFpaMMOﬁ 110 XUMHNH q)YHKHI/II/I:

o UH(GOPMAIIMOHHO-METO/IMYECKasl, pealu3alus KOTOpod obecrneynBaeT
NOJIyYeHHUE TPEJCTaBICHUS O UENsIX, COAEp)KaHuHW, OOIeld cTpaTeruu OO0y4yeHus,
BOCIUTAHUS U Pa3BUTHS 00YYaIOLIMXCS CPEeACTBAMM IMpPEIMETa, U3y4aeMOro B paMmKax
KOHKpeTHOTro npoduist; O opraHn3aliMoHHO-TUIaHUPYIOIIasi, KOTOpasi Mpe1ycMaTpUBaeT
ONpEeNEeNICHUE: TPUHIMIIOB CTPYKTYPHUPOBAHUS M IOCIENOBATEIIBHOCTH H3Y4YEHUS
y4eOHOro MaTepuana, KOJIMYECTBEHHBIX U KaUeCTBEHHBIX €r0 XapaKTePUCTUK; MOIX0I0B
K (OPMHUPOBAHMIO COJEPHKATEILHON OCHOBBI KOHTPOJSI M OLEHKH 00pa3oBaTeIbHBIX
JOCTM)KEHUH O0OydaroIuXxcsi B paMKaX HTOTOBOW arTecTalud B (opme eIuHOro
rOCyapCTBEHHOI'0 9K3aMEHa 110 XUMUHU.

[Tporpamma aJist yriry0JI€HHOTO U3yYEHHs] XUMUU:

o yCTaHABJIMBAET MHBAPUAHTHOE MIPEAMETHOE COJIep KaHKe, 003aTeIbHOE IS
U3y4YCHHs] B paMKaxX OTACNbHBIX Mpoduied, MpeaycMaTpuBacT paclpelneicHue u
CTPYKTYPUPOBAaHHE €r0 IO KJIaccaMm, OCHOBHBIM COJIEP>KaTeIbHBIM JHHHUSAM/pa3aenam
Kypca,

o JaeT MPUMEPHOE paclpeiesieHue y4eOHOTO BpEeMEHH, PEKOMEHYEeMOTo st

HU3YUCHUA OTACIIBHBIX TCM;

o npenjaraeT MPUMEPHYIO  MOCJIENOBATEIBbHOCTh HM3YYCHHS  y4eOHOTrO
Marepuana C YYETOM JIOTMKM IIOCTPOCHHUS KypCa, BHYTPHUIIPEIMETHBIX U

MEXIIPEIMETHBIX CBSI3EH;

a JaeT METOJIUYECKYIO MHTEPIPETALNIO LEJEH U 3a]1a4 U3YUCHU S ITPEAMETa Ha
YIJyOJICHHOM YpPOBHE C YYETOM COBPEMEHHBIX IPHUOPUTETOB B CUCTEME CPEIHETrO
o0miero oOpa3oBaHUs, CONEPKATEIHHON XapaKTEPUCTHKHU TUIAHUPYEMBIX pPE3yIbTaTOB
OCBOCHHSI OCHOBHOW 0O0pa3oBaTEIbHOW MPOTpPaMMBbI CPEIHEro OoOIero oOpa3zoBaHUS
(JIMYHOCTHBIX, METANpPEAMETHBIX, IPEAMETHBIX), @ TaKXKE C y4eTOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENbHBIX JEHUCTBUI O0OYy4YaroMIerocs MO OCBOCHHUIO COJEpPKaHUS
peaMeTa.

[To Bcem mo3uiusiM B mporpaMme Mo XUMHUH NPEeAyCMOTPEHA MTPEEMCTBEHHOCTh C

0o0y4eHHEM XMMHH Ha YPOBHE OCHOBHOT'O OOLIEro 00pa30BaHMS.
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[IporpamMma 1Mo XMMUU CIYKUT OPUECHTUPOM JIJIsl COCTABIICHUSI aBTOPCKUX pab0Inx
nporpamMm. 3a MpeaeaMyd YCTAaHOBJIEHHOW NPOrpaMMOM MO XUMHUU 00s3aTeIbHOU
(MHBapUAHTHOW) COCTABJISIONICH COJIEpKaHUS yueOHOro mpeameTra «XHUMHs» OCTaeTCs
BO3MOXHOCTb BEIOOpA €0 BapUATUBHOM COCTAaBJISAIONIEH, KOTOPAst JOJIKHA ONPEEIAThCS
B COOTBETCTBHHM C HaIllpaBiI€HUEM KOHKPETHOTO Npoduist o0yueHus. ABTopaMu pabodnx
MporpaMM MOKET OBITh MPEHJIONKEH HHOM MOAXOJ K CTPYKTYPHUPOBAHUIO y4eOHOIO
Marepualia ¥ IMOCJIEI0BAaTEIbHOCTA €r0 M3Y4YeHHs, CBOE BUACHHE IyTe U CIOcoOOB
dbopMupoBaHUsT CHCTEMBbI TPEAMETHBIX 3HAHWUW, YyMEHUW U BHUJIOB YyueOHOU
JESATEeNIbHOCTH, a TAK)K€ CUCTEMBbI CITIOCOOOB U METOAUYECKUX MPUEMOB MO PA3BUTHIO U
BOCITUTAHHUIO 00YUYaIOIIUXCS.

B cootBercTBUM ¢ KoHUEenTyalbHbIMU NoJIokeHUsIMU PI'OC COO o HazHaueHuu
npeIMeToB 0a30BOro M YriayOJEeHHOro ypoBHeW B cucteme aud@epeHnnpoBaHHOTO
oOy4eHHsI Ha YPOBHE CPEJHEro O0IIero o0pa3oBaHUsl XMMHUS Ha YPOBHE yriayOJeHHOTO
U3YUYCHHs] HANpaBJIEH Ha pealM3alyio MPEEMCTBEHHOCTH C TMOCIEAYIOIIMM STarnoM
MOJIYYEHUSI XUMHUYECKOTo oOOpa3oBaHUsS B paMKax M3Y4YCHUs  CIEIHaIbHBIX
€CTECTBEHHOHAYYHBIX U XMMHUYECKUX JHUCIMIUIMH B By3aX U OPraHU3AIUSAX CPEIHETO
npodeccruoHaibHOr0 oOpa3oBaHus. B 3Toi cBA3M u3ydeHwe mnpeaMera «XUMUD)
OpPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACUIUPEHHE U YIiIyOJeHUE TEOPETUUECKOU U
NPAKTUYECKON TMOJArOTOBKH OOYYaIOIIUXCS, BBIOPABIIMX OINpPEACTICHHBIN TPOodUIIb
oOydeHHsl, B TOM YHUCJE C TMEPCIEKTHBOM IMOCIEAYIOMIErO MOJTYYCHUSI XUMHYECKOTO
oOpa3oBaHus B opraHu3aiuax npodeccuonaapHoro odpazoanus. B cBere TpeboBanuii
OI'OC COO k mnaHupyeMbIM pe3yibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelbHOMN
OporpaMMbl  CpPEeIHEr0 O0IIero o0pa3oBaHMs HM3yuYeHHUE TpeaMera «XUMUs
OpPUEHTHPOBAHO TAaK)K€ Ha pEUIEHUWE 3aJay BOCIUTAHUS WU COLMAIBHOTO Pa3BUTHUSA
oOydarommuxcs, Ha (HOPMUPOBAHUE Y HHUX OOMICMHTEIICKTYaIbHBIX YMEHHUH, YMEHUI
parMoHaIM3ay y4eOHOTO TpyAa U 0000IIEHHBIX CIIOCOO0B JEATEIHLHOCTH, UMEIOITUX
MEXIUCIUIUIMHAPHBIN, HAAPEIMETHBIN XapaKTep.

XUMHUSI Ha YPOBHE YINIYOJIEHHOTO M3YyYE€HHUS! BKJIIOYAET YIIIYOJIEHHBIE KYpPChl —
«Opranndeckass xumus» u «OO0mas u HeopraHwdeckas xumus». [Ipu ompeneneHumn
MOAXOJA0B K OTOOpPY M CTPYKTYpPHOM OpraHu3allid COJAEpP>KaHHUs 3THUX KYpcOB B
nporpaMMe Mo XUMHHM 3a OCHOBY MNpuHATHI nojoxeHuss ®PI'OC COO o paznuuusx
0a30BOT0 U YIrIIyOJIE€HHOTO YPOBHEN M3yUEHHUS IPEAMETA.

OcHoBy conepxkanusi KypcoB «Opranudeckast XuMusi» U «O011as 1 HeopraHudeckas
XUMUSD» COCTAaBJISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUW U YMEHUM, OTHOCSIIUXCS K
0a30BOMY YPOBHIO MU3YyUE€HUs MpeAMeTa. JTa cUcTeMa 3HAaHUM MOTy4yaeT OMpeIesICHHOE
TEOPETUYECKOE JI0NOJIHEHNE, TO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYLIECTBEHHO OOJIBIINN
o0peM (pakTosornyeckoro marepuana. Ha yrinyOneHHOM ypoBHE M3ydeHHMs MpeaMera

5
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obOecrieueHa BO3MOXKHOCTb 3HAUUTEIBHOTO YBEIUYEHUS 00beMa 3HAHUNA O XUMUYECKHUX
AJIEMEHTaX M CBOMCTBaX WX COCIWHEHHN HAa OCHOBE pACIIUPEHUS] U YIIIyOJeHUs
MPEJCTABICHUM O CTPOCHHUM BEIIECTBA, XUMHYECKOW CBA3M U 3aKOHOMEPHOCTAX
MPOTEKAHUS PEaKIMii, pacCMaTpUBAEMbIX C TOYKU 3PEHUS XUMHYECKOW KUHETUKH U
TepMOAMHAMUKU. M3ydeHune mnepuoaudyeckoro 3akoHa u llepuoguyueckorl CUCTEMBI
XUMUYECKUX DJIEMEHTOB 0a3upyercsi Ha COBPEMEHHBIX KBaHTOBO-MEXaHHMYECKUX
MPEJCTABICHUSX O CTPOCHUU aToMa. XUMHUYECKasi CBsI3b OOBACHSIETCA C TOUKHU 3PEHUS
OHEPreTUYECKUX M3MEHEHUH MpU €€ 00pa3oBaHUM M Pa3pYIIECHUU, a TAKXKE C TOUYKH
3peHHs] MEXaHM3MOB ee€ oOpa3oBaHus. V3ydeHue TUIOB pEaKIUi TOMOJHIETCS
(dopMHUpOBaHUEM TPEACTABICHUN 00 AIEKTPOXUMHYECKUX MPOLECCax U 3JIEKTPOJIU3e
paciuiaBoB U pacTBOPOB BEIIECTB. B Kypce OpraHM4eckoil XUMUU MPU PACCMOTPEHUU
PEaKIMOHHON CIOCOOHOCTH COEUMHEHUHN yJemsieTcss 0co00oe BHUMaHHUE BoIpocaMm 00
ANEKTPOHHBIX 3(PdeKTax, 0 B3aUMHOM BJIUSHUM aTOMOB B MOJIEKYJIaX M MEXaHU3Max
pEaKIUHN.

Oco0oe 3HaueHue MMEET TO, YTO Ha COJEpP)KAHWE KYpPCOB XUMHH YTIIYOJIEHHOTO
YPOBHSI M3YYEHHs ISl KJIAaCCOB OINpEAENeHHOro mpoduis (rIaBHBIM 00pa3oM Ha HX
CTPYKTYPY M XapakTep JOMOJHEHUH K 00IIeil cucTeMe MpeIMETHBIX 3HAHHI ) OKa3bIBAIOT
BJIMSIHUE CMEXHBIE NTpeaMeThl. Tak, HanpuMep, B COAEPKaHUU MPEIMETa I KIacCOB
XUMUKO-(pu3nueckoro npoduis 0oyblIoe 3HaUeHHE OYIyT UMETh AJIEMEHTH y4eOHOTO
MaTepuana o oomei xumun. [lpu u3yuenuu npeamera B JaHHOM CIIydae akIEHT OyaeT
C/eJlaH Ha OOIIHOCTh METOJ/IOB MO3HAHMSI, OOITHOCTh 3aKOHOB M TEOPUU B XUMUU U B
du3MKe: aTOMHO-MOJICKYJIApHAs Teopusi (MOJEKYJsIpHas Teopus B (DU3UKE), 3aKOHBI
COXpaHEHHMsI MacChl U YHEPTUH, 3aKOHBI TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, IPEICTABICHUS
O CTPOEHUH BEILECTB U IPYToe€.

B conmepxanum mpeameTa Uil KJIACCOB XHWMHKO-OMOJIOTHYECKOTO MPOGHUiIs
OONpIIMI  yIENbHBIM BeC OyIeT HMETh oOpraHuveckas xumus. B astom ciyuae
MIPEIOCTABISETCS BOZMOXKHOCTH 7151 6071€€ 00CTOATETLHOTO PACCMOTPEHHSI XUMUYECKOU
OpraHM3aluy KIETKH KakK OHOJOTMYECKOW CHUCTEMbI, B COCTaB KOTOPOM BXOMST, K
NpuUMepy, TaKhe CTPYKTYpHbIE KOMIOHEHTBI, KaK JIMMUJbI, OEJIKH, YTIJIEBOJbI,
HYKJIEMHOBBIE KHCIOTHI W Jpyrue. Ilpm 3ToM 3HaHUA O cocTaBe M CBOMCTBax
MPEJICTABUTENIE OCHOBHBIX KJIACCOB OPraHUYECKHUX BELIECTB CIYKAT OCHOBOWM IS
M3YUYEHHUSI CYIIHOCTHU MPOIECCOB (POTOCHUHTE3A, IbIXaHHUs, TUIIIEBAPEHUS.

B mnnanme ¢QopMupoBaHHs ~OCHOB HAyYHOTO MHUPOBO33PEHUS, OCBOCHUS
OOllleHAYYHbIX METOJOB IO3HAHUSA W OIbITa MPAKTUYECKOTO MPUMEHEHUS Hay4YHBIX
3HAaHUW H3ydYeHHE TMpeaMera «XUMHS» Ha YIIyOJEHHOM YpPOBHE OCHOBAaHO  Ha

MCKIPCAMCTHBIX CBA3AX C y‘-Ie6HI)IMI/I npeamMCcTaMu, BXOAAINMHU B COCTaB IMPCAMETHBIX
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obnacteil «EcrecTBeHHO-HayuHbIe», «Maremartuka u uHpopmaTuka» u «Pycckuil a3bik
U IUTEpaTypar.

[Ipu n3yuennn yuyeOHoOro npeamera «XuMHUsH» Ha YIIyOJEHHOM YPOBHE TaKXkKe, KaK
Ha YpOBHE OCHOBHOT'O U CPEIHEro 0011ero oopa3zoBanus (Ha 0a30BOM ypOBHE), 3aj1aueit
MEPBOCTEIICHHOM 3HAYMMOCTH SBIsIeTCS (OPMHUPOBAHME OCHOB HAYKHM XHUMHH Kak
00J1acTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW IEATEIbHOCTU YEJIOBEKa W
OJIHOTO M3 KOMIIOHEHTOB MUPOBOH KYJbTYphl. PemieHue 3Toit 3a7aun Ha yriayOJeHHOM
YPOBHE U3YYEHHUS TPEAMETA IPEAIIONAracT peaiu3almio TAKUX LEeJIeH, KaK:

dbopmMupoBaHue  TPEACTABICHUM: O  MaTepUAIBHOM  €IMHCTBE  MHpA,

3aKOHOMEPHOCTSX Y MO3HABAEMOCTH SIBIICHUM
OpUPOJbl, O MECTE XMMHHM B CHCTEME €CTECTBEHHBIX HAyK W €€ BEAyIIeH poiu B
o0ecrie4eHU  yCTOMYMBOTO Pa3BUTHUsI  YEJIOBEUECTBA: B  pelIeHUH Mpobiiem
AKOJIOTUUECKOM, IHEPTeTUUECKON M THUIIEBONW 0€30MacHOCTH, B PA3BUTHUU MEIMIIMHBI,
CO3/JaHUM HOBBIX MAaTEPUAJIOB, HOBBIX HCTOYHUKOB DHEPruM, B OOCCIICUCHUH
palMoOHAIBLHOTO TIPUPOJIONOIB30BaHUs, B (OPMUPOBAHUU MHUPOBO33PECHHUS M OOIIEH
KyJbTYphl YEJIOBEKAa, a TAKXKE JKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHUS K CBOEMY
3I0POBBI0 U TPUPOJHOU CpEle; OCBOCHHWE CHUCTEMBl 3HAHUM, JIEKAIIUX B OCHOBE
XUMHUYECKOU COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOUW KapTUHBI MUpa: pyHIaMEHTaIbHBIX MMOHSATUHN, 3aKOHOB U TEOPUH
XUMUHU, COBPEMEHHBIX NPEACTABICHUNA O CTPOCHUM BEIIECTBA HA Pa3HBIX YPOBHAX —
aTOMHOM, HWOHHO-MOJIEKYJIPHOM, HAaJIMOJEKYISIPHOM, O TEPMOAMHAMHUUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHMS XUMUUYECKUX PEAKIUH, O XUMHUYECKOM
pPaBHOBECHHU, PACTBOpax M JAMCIEPCHBIX CHUCTEMax, 00 OONIMX HAay4YHBIX MPUHIIUIIAX
XUMHUYECKOTO ITPOU3BOJICTBA;

dbopMupoBaHUE y 00yUaIONUXCS OCO3HAHHOTO MTOHUMAaHUS BOCTPEOOBAHHOCTH

CUCTEMHBIX XUMUYECKUX 3HAHUN JUIsi OOBSACHEHHs KIIIOUEBBIX HUACH U mpobiem
COBPEMEHHOW XHMHH, [JIsi OOBSCHEHUS W TPOTHO3HPOBAHUS SBIICHUN, WMEIOIUX
€CTECTBEHHO-HAYYHYI0; TPaMOTHOTO peIIeHus TMpoOJieM, CBA3aHHBIX C XUMHUCH,
MIPOTHO3UPOBAHUS, aHAIW3a WU OLEHKA C IMO3MUIMI HKOJOTHMYECKON Oe30MacHOCTH
MOCJIC/ICTBUN OBITOBOM M MPOM3BOJCTBEHHON NESATEIbHOCTH YEJIOBEKA, CBA3aHHOM C
XAMHYECKUM MTPOU3BOICTBOM, HCTIOIB30BAHUEM U TIEPEPa0OTKOM BEIMIECTB; yrayOaeHNE
MPEACTaBICHUN O HAYYHBIX METOIaX MO3HAHUS, HEOOXOUMBIX
JUIsT TIpUOOpETEeHUsT YMEHHIl OpPUEHTHPOBATHCS B MHPE BEIIECTB U OOBICHEHUSA
XUMHAYECKHUX SBJICHHM, UMEIOIIMX MECTO B MPUPOJIEC, B MPAKTUYECKOU IEITENLHOCTH H

HOBCEIHEBHOU KU3HMU.
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B mutane peanuzanmu nepBoOYepeTHBIX BOCITUTATEIHHBIX U PA3BUBAIOIINX (DYHKITHI
LETTOCTHOM CHUCTEMBI CPETHETO O0IIEro 00pa3oBaHus MPU U3YUEHUHU TIpeaMeTa « XUMHUS»
Ha yIIIyOJICHHOM YPOBHE 0COOYIO aKTyallbHOCTh MPUOOPETAIOT TAKKUE 1IN U 3a]1a4H, KaK:

BOCITUTAaHUE YOCKICHHOCTH B ITO3HABAEMOCTH SIBICHUW TMPUPOJBI, YBAKCHUS K
MPOIIECCY TBOPUECTBA B OOJACTHU TEOPETUUYECKUX U MPUKIATHBIX MCCICIOBAaHUN B
XUMUHU, POpMHUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKH; pa3BUTHE MOTHBAIUM K OOYYECHHIO W TIO3HAHHIO, CIIOCOOHOCTEM K
CaMOKOHTPOJIIO
U CaMOBOCIHUTAaHUIO Ha OCHOBE YCBOEHHUS OOIIEUEIOBEUECKHX LEHHOCTEH; pa3BUTHE

MO3HABATEIBHBIX WHTEPECOB, MHTE/UICKTYaTbHbBIX U TBOPYECCKUX
criocoOHOCTEM 00yJarImuxcsi, GOpMUPOBAHUE Y HUX CO3HATEIBLHOTO OTHOIICHUSI K
caMOOOpa30BaHUI0O U HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIEUIHOM
npodeccruoHanbHON U OOIIECTBEHHOU JESITEIHPHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K
CBOEMY 3/I0POBBIO U TTOTPEOHOCTH B 3JI0POBOM 00pase XU3HU; POpMHUPOBAHNE YMECHHUU U
HABBIKOB Pa3yMHOTO MPUPOJIOIIOIL30BAHUS, PA3BUTHE
HKOJIOTHYECKON  KyJNbTYphl, NPHOOPETEHHE  OIbITa OOIIECTBEHHO-TIOJIE3HOM
HKOJIOTUYECKOU 1eITeTbHOCTH.

OO61iee 4KCciIO YacoB, PEKOMEHAOBAHHBIX ISl U3yYEHUS! XUMHUH Ha YTIIyOJIEHHOM
ypoBHe, — 204 yacoB: B 10 kimacce — 102 gaca (3 yaca B Hegeno), B 11 kiacce — 102 yaca
(3 yaca B HenenO).

COJEPKXAHUE OBYUYEHUA

OPTAHUYECKASA XUMMUS TeopeTudeckne OCHOBbI OPraHUYeCKOl XUMHHU
[IpenmeTr M 3HaYEHHWE OPraHUYECKOW XUMHH, TPEJCTABICHHUE O MHOTO00pa3uu

OPTaHUYECKUX COCITMHCHUU.

DNEKTPOHHOE CTPOEHUE aTOMa YTiepojia: OCHOBHOE M BO30YKJIEHHOE COCTOSHHUSI.
BanenTHble BO3MOXHOCTH aToma yriaepoga. XUMHUYECKas CBS3b B OPraHHMYECKUX
COCMUHCHUAX. THUMBl THOpHIM3AIMK aTOMHBIX OpOuTanel yriepoma. MexaHU3MBbI
oOpa3oBaHHsA KOBAJICHTHOW CBs3W (OOMEHHBIH W JOHOPHO-AKIENTOPHBIN). Twurbl
MEepEKPbIBAHUS aTOMHBIX OpOuTanel, - u -cBsi3u. OquHapHas, ABOTHAs U TPOITHAs CBSI3b.
Cnoco0sbI pa3pbiBa CBA3EH B MOJIEKYJIaX OpraHu4yeckux BeiecTB. [loHsiTue 0 cBOOOIHOM
panukaie, Hykieoduie u dneKTpoduie.

Teopust cTpoeHus: OpraHudecKkux coenuHeHuii A.M. byTinepoBa u COBpeMEHHbIE
MPEJCTABIEHUS. O CTPYKTYpE MOJIEKYJ]. 3HAYEHHWE TEOPHUM CTPOCHUS OPraHUYeCKUX
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COeIMHEHUU. MonekymnsipHble W CTPYKTypHbIE (opmyibl. CTpykTypHbIE (DOpPMYIIbI
Pa3JINYHBIX BUJOB: Pa3BEPHYTAs], COKpAIIECHHAs, CKEJIETHAS.

N3omepus. Buasl nzoMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnexTpoHHble 3 (PEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHHM (MHIYKTUBHBIN
U ME30MEpHBI 3D PEKThI).

[IpencraBienne o KiIacCU(pUKALUU OpraHUYecKuX BemiecTB. [loHsTHe 0
¢yHkumoHanbHOM Tpynne. ['omonorus. T'omonoruueckue psasl. Cucremaruueckas
HOMeHKJIatypa opranuueckux coenuHennit (IUPAC) u TpuBHaibHBIE Ha3BaHUs
OTJIEJIbHBIX MPEICTABUTEIEN.

OcobenHoctu U KJaccuuKaus OpraHUYECKUX peaKiui.
OKHUCIUTENIBHOBOCCTAHOBUTEIBHBIE PEAKIIUU B OPTAHUYECKON XUMUHU.

OKCIEpUMEHTAJIBHBIE ~ METOJbl M3Yy4YEHUs BEIIECTB M MX IPEBpPALICHUN:
O3HAaKOMJICHHE C 00pa3llaMu OpraHMYEeCKUX BEIIECTB W MaTepualiaMH Ha UX OCHOBE,
OMBITHl 1O TMPEBPAIICHUIO OPraHWYeCKUX BEIIECTB IpPU HarpeBaHUM (TJIaBJICHUE,

o0yTJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHUE MOJICIICH MOJIEKYJI OPraHUYECKUX BEIIECTB.

YriaeBogopoabl

Ankanbl. ['oMonoruueckuid psij ankaHoB, oOmas ¢GopMyna, HOMEHKJIATypa H
M30MepUs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHHE MOJIEKY] ajlKaHOB, Sp°-
ruOpHUIM3aIds aTOMHBIX OpOUTANIeH yriiepoja, 6-CBsa3b. du3nueckue CBONCTBA aJTKaHOB.

XHWMHUYECKHE CBOMCTBA QJIKAaHOB: pEaklUMH 3aMElICHUs, H30MEPHU3ALINH,
NETUAPUPOBAHMS, UKIN3AUUHU, TUPOJIN3a, KPEKUHTa, TOPEHUS.

Haxoxnenue B mpupozae. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKaHOB.

[uknoankansl. OOmas ¢opmyna, HoMmeHkmarypa u wu3omepus. OcoOEHHOCTH
CTPOEHUSI U XMMHUYECKUX CBOMCTB MasbIX (IMKJIOMPOIAH, IMUKIOOyTaH) U OOBIYHBIX
(LMKIIOTIEHTaH, IUKJIOreKcaH) MuKIoankaHoB. CIOCOOBI TONYYEHHS W IPUMEHCHHE
LMKJIOAJIKaHOB.

Anxenbl. ['oMonormueckuii psjm ankeHoB, oOmias ¢opMmyna, HOMEHKIATYpA.
DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHME MOJEKYN AKEHOB, Sp2-THOpHAN3ALMs
aTOMHBIX opOuTaneil yriepoaa, 6- v m-cBsizu. CTpyKTypHas U reomeTpuyueckas (1uc-
TpaHc-) uzomepus. PU3ndyeckre CBOMCTBA aAJIKEHOB.

XHUMHUYECKHUE CBOMCTBA: pEAKIIMU TPUCOECANHEHNUS, 3aMEIIECHUS B 0.-TIOJIOKEHUE TIPU
JBOWHOW CBA3HU, MOJUMEPU3ALUU U okuciieHus. [IpaBuiio MapkoBHUKOBA.
KauecTBeHHbIE peakiny HA TBOWHYIO CBS3b.

Cnoco0bl NOy4eHUs! ¥ IPUMEHEHHUE aJIKEHOB.

Ankanuensl. Kiaccudukanus ankaaueHoB (COMPSIKEHHbIC, HW30JUPOBAHHEIE).

OCco0EeHHOCTH AJIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOMCTB COMPSYKEHHBIX JTUEHOB,
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1,2- u 1,4-npucoegunenue. Ilonmumepusanus CcONpsHKEHHbIX AHEHOB. CrocoOsbl
MOJTyYEHHUS ¥ IPUMEHEHUE aJIKaJUEHOB.

Ankunbl. ['oMonoruyeckuil psii alikuHOB, o0mIas (GopMyna, HOMEHKIATypa H
n30MepHsi. DJIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ AalIKHHOB,  Sp-
rudpuan3alus aTOMHBIX opOuTaniei yriepojaa. Gusndyeckue CBOMCTBA aJKUHOB.

XUMHUYECKHE CBOMCTBA: pEeaKIMy MPUCOSTUHEHUS], TUMEPU3AIINHI U TPUMEPHU3ALIUH,
okucneHus. KucinoTHbie CBOMCTBA aIKWHOB, UMEIOIINX KOHIIEBYIO TPOHHYIO CBSI3b.
KauecTBeHHbIE peakiiy Ha TPOUHYIO CBS3b.

Cnioco0bI oTy4eHUs! ¥ IPUMEHEHUE aTKUHOB.

ApomaTuyeckue yrieBoAopoAbl (apeHsl). ['omosoruueckuil psij apeHoB, 00IIas
dbopmyna, HOMEHKJIATypa M HU30Mepus. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI OeH30J1a. PU3nvecKue CBOMCTBA apEeHOB.

XUMHUYECKUE CBOWCTBA O€H3071a M €ro TOMOJIOTOB: pEaKIMH 3aMEIICHHS B
OCH30JJbHOM KOJIBIIE W YIJICBOJIOPOJHOM pajuKaie, peakiuud MPUCOCTUHEHUS,
OKHCJIEHHE TOoMOJIOToB OecH3oi1a. [IpeacrtaBienne 00 OpPUEHTUPYIONMIEM JEHUCTBUM
3aMmecTUTeNied B OEH30JbHOM KOJIbIIE Ha TpUMEpe alKWIbHBIX PaJUKaJiOB,
KapOOKCWIbHOU, THAPOKCUILHOM, aMUHO- U HUTPOTPYIIIIbI, aTOMOB T'aJIOT€HOB.

Oco0eHHOCTH XUMHUYECKUX CBOMCTB cTupoia. [lonumepusanus ctupona.

CriocoObl OSTy4YeHUs ¥ IPUMEHEHHE apOMATHUYECKUX YTIIEBOJOPO/IOB.

[Ipuponusiii Ta3. IlomytHele HedTsHBIE Ta3pl. HedTh M ee mpoucxoxaeHHeE.
KameHHBI yroibs U IPOIyKTHI €T0 IepepaboTKH.

CnocoObl  mepepaboTku  HedTH:  TEPEroHKa, KPEKUHT  (TEPMHUYECKHM,
KatanmuTuueckuit), pudopmunr, nuponu3. [IpoaykTer mnepepaboTku HedTH, UX
MIPUMEHEHUE B IPOMBIIIIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEKy Pa3IUYHBIMU KIJIACCAMU YTJI€BOAOPOAOB.

DNEeKTPOHHOE CTPOCHUE  TaJIOT€HIPOU3BOJIHBIX  YIIIEBOJIOPOJOB. Peakuun
3aMelIeHus rajJoreHa Ha ruipokcorpymnmy. /[elicTBue Ha rajoreHnponu3BOAHbIE BOJIHOTO
U CIIMPTOBOrO pacTBOpa LIeIoud. B3auMojielicTBUE AUTaIOr€HAIKaHOB C MarHueM |
UMHKOM. Vcnonib30BaHKe rajJoreHnponu3BOAHBIX YTIEBOJOPO/IOB B OBITY, TEXHUKE U MPU
CUHTE3€ OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHbIE METOJbl M3YyUEHHs] BEUIECTB M UX MPEBpAIICHUN: U3yUEHUE
(GU3UYEeCKUX CBOMCTB YIJIEBOJAOPOAOB (PaCTBOPUMOCTH), KAUE€CTBEHHBIX peaKIuid
YIJIEBOJOPOJIOB PA3IMYHBIX KiIaccoB (0OeclBeYMBaHWE OPOMHON MM WOIHOW BOJIHI,
pacTBOpa mepMaHraHaTa Kajius, B3aUMOJICUCTBUE alleTUIIEHA C aMMHUAYHBIM PacTBOPOM
okcuaa cepedpa(l)), kauecTBeHHOE OOHApPY)KEHHUE YTIIepoia U BOAOPO/ia B OPraHUUECKUX
BEILIECTBAX, IIOJIy4YEHUE OTHIIEHA U HW3YyUYCHUE €ro CBONCTB, O3HAKOMJICHHE  C
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kotekusamMu «Hedte» u «Yromsy, ¢ oOpa3lamMH IJAaCTMAcC, KaydyyKOB U PE3UHBI,
MOJEIIMPOBAHUE MOJIEKYN YIVIEBOJOPOAOB U TAJIOT€HIIPOU3BOAHBIX YIJIEBOLOPOILOB.

Kucnopoaconepxaimme opranuieckue coenHeHUs

[IpenenbHble 0IHOATOMHBIE CIIUPTHI. CTPOCHUE MOJIEKYJT (Ha IPUMEpE METaHoJa U
staHona). ['omonornueckuid psia, obmas ¢dopmyrna, U30Mepus, HOMEHKJIaTypa U
kinaccudukanusa. Duznueckue CBOMCTBA MPEACNIbHBIX OJHOATOMHBIX  CIUPTOB.
Bonopoanbie cBsI3u MEXy MOJIEKYJIaMHU CIIUPTOB.

XUMHUYECKUE CBOWCTBA: PEAKIMM 3aMelIeHUs, Jerujaparaiuy, OKHCICHHUS,
B3aUMOJICHICTBHE C OPraHMYECKUMHU M HEOpPraHWYECKUMHU KHucioTamHu. KadecTBeHHas
peakiusi Ha OJHOATOMHBIC CINUPTHI. JleWcTBHME ATaHONA M METaHOJIa HAa OPTraHU3M
yenoBeka. CriocoObl OTyYeHUs U MPUMEHEHUE OJJHOATOMHBIX CITUPTOB.

[IpocTeie 3¢upnl, HOMEHKIATypa W u3oMepus. OCOOGHHOCTH (PUBMUECKUX U
XUMHUYECKUX CBOMCTB.

MHOTr0aTOMHBIEC CIUPTHI — ATUJIICHTJIMKOJIb U TTIUIEpUH. DU3HUECKUE K XUMUUECKUE
CBOMCTBA: peaklMH 3aMEIICHUs, B3aUMOJACHCTBHE C  OPraHUYECKUMH u
HEOPraHMYECKUMHU KHUCIOTAMH, KauyeCTBEHHAs pPEaKIusi Ha MHOTOATOMHBIE CIUPTHI.
JleiicTBue Ha opraHu3M denoBeka. CrocoObl MOTyYeHUs U MPUMEHEHUE MHOTOATOMHBIX
CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIIbI, B3aUMHOE BIUSHHUE THAPOKCOTPYIIIBI U OCH30JIbHOTO
snpa. dusnueckue cpoiictBa (eHosma. OCOOCHHOCTH XMMHUYECKHX CBOMCTB (eHoJa.
KauectBennbie peaknmu Ha (enos. ToxcwmuHocTh (peHonma. CriocoObl MOTYyYeHUS W
npumeHenne ¢penona. denondopmanbaeruaHas cMora.

KapOoHunbHbIE COEAMHEHUS — ANBAECTUIB U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIbHOW Tpymnmbl. [OMoJOTHYECKHE pSAbl ANbIETHAOB W KETOHOB, oOIIas
dbopmyna, nzomepusi 1 HOMEHKIaTypa. PU3NUECKUe CBOWCTBA allbJETHIOB U KETOHOB.

XHUMHUYECKHE CBOMCTBA aQNIbJIETUJIOB U KETOHOB: PEAKIUU MPUCOEIUHEHHUS.
Oxucnenue anpaerui0B, KAYeCTBEHHBIC PEaKIIUy Ha aabaeruabl. CiocoObl MOTydeHUs U
MIPUMEHEHHE aJbJIETHIOB U KETOHOB.

OIHOOCHOBHBIE TIpeJiebHbIC KapOOHOBBIE KHCIOThI. OCOOEHHOCTH CTPOEHMS
MOJIEKYJT KapOOHOBBIX KHCIOT. M3oMepus um HOMeHKIaTypa. Pusmueckuwe CBOMCTBA
OJIHOOCHOBHBIX TMpEJIENbHBIX KapOOHOBBIX KHUCJIOT. BoJoponHble CBA3UM MEXIY
MOJIEKyJIaMu KapOOHOBBIX KUCIOT.

XUMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peaKIus dTepUUKALIUU, PEAKIIUU C
Y4aCTHEM YTJIEBOJIOPOJIHOTO pajidKaa.

Oco0eHHOCTH CBOMCTB MYypPaBbUHOM KHUCIIOTHI.

[TonsiTie O MPOU3BOIHBIX KAPOOHOBBIX KUCTOT — CIIOKHBIX d(pupax.
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MHoroo6pa3ue KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPENEIbHBIX U
apoMaTUYeCKUX KapOOHOBBIX KHUCIOT, AMKAPOOHOBBIX KHCIOT, THMAPOKCUKAPOOHOBBIX
kucnoT. [IpeacraBuTeny BoICIIMX KapOOHOBBIX KHCIIOT: CTE€ApPUHOBAs, MaJbMUTUHOBAS,
OJIEMHOBAsl KUCIOThL. CIOCOOBI MOIYYEHHS] U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxuble »¢upsl. ['omonorumyeckuid psa, oOwmwas Qopmyna, u3oMepuss U
HOMeEHKJIaTypa. Pu3nyeckne 1 XUuMUYECKUE CBOMCTBA: TUAPOJIN3 B KUCIOM U IIEJIIOYHON
cpene.

Kupsl. Ctpoenue, ¢puznyueckue U XUMUYECKHE CBOMCTBA YKUPOB: TUIPOJU3 B
KACTION W 1menodyHolt cpege. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEPKAIIUX OCTATKU
HENpeIeIbHbIX KUPHBIX KUCIOT. JKUpBI B Ipupo/ie.

Mb114 KaK COJIM BBICIIMX Kap6OHOBBIX KHCJIOT, UX MOIOIICC HeﬁCTBHC.

OO6mas xapakrepucThka yriaeBoaoB. Knaccudukanus yrineBogoB (MOHO-, 1U- |
MOJINCAXaPU/IbI).

Monocaxapuabl: Ti0Ko3a, (Gpykro3a. DU3NMUYECKUE CBOWCTBA W HAXOXKJICHHUE B
npuponae. PoOTOCUHTES.

XHWMHUYECKHUE CBOMCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJETUIHON
IpyMIl, CIUPTOBOE U MOJIOYHOKHUCIIOE OpoxkeHue. [I[puMeHeHue riiroKo3bl, e 3HaUeHue B
KU3ZHEAEATEIbHOCTH OpraHu3Ma.

Jucaxapuabl: caxapo3a, MalibT03a. BoccTaHaBIMBAOIINE U HEBOCCTAHABIIMBAIOIIHE
nucaxapuasl. ['maponus nucaxapunos. HaxoxneHue B pupoie ¥ IPUMEHEHHUE.

[Tonucaxapuabl: Kpaxman, TJIMKOT€H M LeiUToio3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmaja, IJIMKOreHa U LeJUTro103bl. du3nyeckre CBOWCTBA Kpaxmaya U IEJUIIOJIO3BI.
XWMHUYECKHE CBOMCTBA KpaxMalja: THApPOJIN3, KauyeCTBEHHAas pEeakuus C HOJO0M.
XVWMHUYECKHE CBOWCTBA MIEJUTIOJIO3BI: THUAPOIHN3, TOJTydeHHe H(PUPOB IEIITIOIO03HBI.
[TonsiTne 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIETK).

OKCIEpUMEHTAIIbHBIE ~METOJbl M3y4Y€HUs BEIIECTB M MX MPEBpaAlICHUI:
pPacTBOPUMOCTh PA3JIMYHBIX CIIMPTOB B BOJI€, B3aUMOJICHCTBHUE ITAaHOJA C HATPHUEM,
OKHCJICHME ATWJIOBOTO CIHUpPTa B AJBAETHJ] HA PACKaJICHHOW MEIHOM MPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHpPTa AUXPOMATOM Kaiusg (BO3MOXHO HCIOJIb30BAHHE
BHUJICOMATEPUATIOB), KAYECTBEHHbIE pEAKUUM Ha albJeruipl (C THUAPOKCUIAOM
nuammuHcepeopa(l) u rugpokcuaom meau(ll)), peakuus riuieprHa ¢ THAPOKCUIOM
Menu(Il), xuMuueckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI, B3aUMOJCHCTBHE
pactBopa TIOKO3bl ¢ TuapokcuaoM meau(ll), BlaumonelcTBue Kpaxmana € HOJOM,
pelieHrne dKCIepUMEHTANBHBIX 3aAa4 1Mo TemaM «CrupTthel U (peHonby, «KapOoHOBBIE

KUCIOTHI. CloKHBIE 3PUPHD.
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A30Tcojiep:Kaniue opraHndecKue coeInHeHust

AMHHBI — OpraHUYecKHEe NPOU3BOAHBIE amMMuaka. Kiaccudukaius aMHUHOB:
anudaTUuecKue U apoMaTUUyeCcKHue; MEepBUYHBIC, BTOPUUYHBIE U TpeTuuyHble. CTpoeHUe
MOJIEKYJ, oOmias QopMmylia, U30MEpHUs, HOMEHKIaTypa U (U3MYECKHE CBOMNCTBA.
XUMHUYECKHUE CBOMCTBA ali(aTHYECKUX aMUHOB: OCHOBHbBIE CBOMCTBA, alIKIJIMPOBAHHUE,
B3aMMOJENCTBUE IEPBUYHBIX AMUHOB C a30THUCTOU KUCIOTOU. CONM aJIKUIIaMMOHUS.

AHWIMH — TIpeACTaBUTENIb aMUHOB apoMaTudeckoro psjaa. CTpoeHHE aHWIMHA.
B3anMHoe BiMsHUME TPYIIN aTOMOB B MoJieKysie aHuJMHAa. OCOOCHHOCTH XUMUUYECKUX
CBOMCTB aHWIMHA. KauecTBeHHbIE peaklui Ha aHUJIUH.

Cnioco0sI osTyueHus U MpuMeHeHre anudaTtuieckux aMuHoB. [lonydenne anununa
U3 HUTPOOEH301a.

AmMuHOkuCcTOTE. HomeHknatypa u uzomepus. OTaenbHbIE NPEACTABUTEIN  O-
AMHHOKUCJIOT: TJIWIMH, ajaHuH. PH3HYeCKHEe CBONCTBA aMHHOKHUCIOT. XHMHUUYECKHUE
CBOMCTBAa aMHHOKHCIIOT Kak aM(OTEpHBIX OpPraHMYECKHUX COCIUHCHHM, peakIus
MOJIMKOH/ICHCAIIMKM, O0Opa3oBaHHWE TENTHAHOW CBsI3U. buoiorudeckoe 3HauYCHHE
aMHHOKUCJIOT. CUHTE3 U TUIPOJIU3 TIENTHU/IOB.

benku kak npupoiHbie noaumepsl. [lepBuuHas, BTOpuyHasi U TpETUYHASI CTPYKTypa
OenkoB. XWUMHUUYECKHE CBOMCTBA OEJKOB: THUIPOJU3, JCHATypalus, KadeCTBEHHBIC
peaKkIuu Ha OCJIKHU.

DKCIEpUMEHTAIBHBIC METO bl U3yUYEHUSI BEIIECTB U UX IIPEBPAIICHUN: pACTBOPEHUE
OeNKOB B BOJIE, JICHATypalys OEIKOB MPH HArpeBaHWH, IIBETHBIC pEaKIMd Ha OEJKH,
pellIeHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMaM <«A30TCOJIepKalllMe OPraHUuYECKUe
coeMHeHUs» U «Pacno3HaBaHUEe OPraHUYECKUX COCTUHEHUI.

BricokomoJieKkyJIIpHbIE COeIMHEHUS
OCHOBHbBIE TOHSATHS XUMHUHU BBICOKOMOJIEKYJISIDHBIX COEIUHEHUI: MOHOMED,

MOJIUMEP, CTPYKTYPHOE 3B€HO, CTENIEHb MOJIMMEPHU3ALINU, CPEHSSI MOJIEKYJIsSIpHAs Macca.
OCHOBHbBIE METOJIbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — MOJUMEepU3anus |
MOJIMKOHAEHCALIUSL.

[lonumepusie  Marepuansl.  [lmactMaccel  (MOJAUATUIIEH,  MOJUIPOMNMIIEH,
MOJIMBUHUWIXJIOPU/I, MOJIUCTUPOT, MOJIMMETUIIMETAKPUIIAT, MOJINKapOOHATHI,
oy TUIeHTepedTanar). Ytunusamnus u nepepadoTka ImiacTUuKa.

DnacToMephl: HATypajbHbIM KayudyK, CHHTETHYECKHE Kayuyyku (OyTaJMeHOBBIH,
XJIOPOIPEHOBBIN, HU30NPEHOBBIN). Pe3una.

Bonokna: HaTypanbHble (XJIONOK, IIEPCTh, IIEIK), HUCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

3KCHepI/IMCHTaHBHBIC MCTOAbI HM3YYCHHA BCHICCTB W HX HpCBpaHIeHHfI .
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O3HAaKOMJIEHME C O0pa3uaMu MPUPOJIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIacTMAacce,
Kay4yKOB, pELIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Pacrno3HaBanue mactMace u
BOJIOKOH.

PacuyeTnsbie 3anaum.

Haxoxnenue MonexkyisapHoil (OopMyJibl OPraHUYECKOro COETMHEHHSI IO MAaCCOBBIM
JOJISIM 3J€MEHTOB, BXOJAIIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYISPHON (OpMYJIbl
OpPraHUYecKOro COEeIUMHEHHUs 1Mo Macce (00beMy) MPOJYKTOB CrOpaHusi, O KOJUYECTBY
BeniecTBa (Macce, 00beMy) TPOAYKTOB peakUUd W/WIM HMCXOJHBIX BEUIECTB,
YCTAHOBJIEHUE CTPYKTYpHOU (HOpPMYJIbl OPraHMYECKOro BelllecTBa Ha OCHOBE €ro
XUMHYECKUX CBOMCTB WJIM CIIOCOOOB MOJIyYEHHs], ONPEIETICHUE JIOJIM BbIXO/A MPOIYKTa
peakluu OT TEOPETUUECKU BO3MOXKHOTO.

MexknpeaMeTHbIe CBA3H

Peanuzanus MexmnpeaMeTHbIX CBS3el MpHU W3YYEHUU OopraHudeckor xumuu B 10
KJIacCe OCYIIECTBIISIETCA 4Yepe3 HCIONb30BaHWE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUMN, TaK U TIOHATUHU, MPUHSITHIX B OTACIBHBIX MpeIMeTaX €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO0mue ecTecTBEHHO-HAyUYHbIE TOHATHUS: SBICHHE, Hay4yHbId (haKkT, TUIOTE3a,
TEOpHUs, 3aKOH, aHaliu3, CHUHTE3, KIaccupuKalusg, HaONI0JCHHE, HW3MEpPEHUe,
AKCIIEPUMEHT, MOJI€Nb, MOJICIUPOBAHHE.

dusznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUUECKU N
ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE BEIIeCTBa, (HU3UUECKUE
BEJIMYUHBI, €AMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHsl, Macca.

buonorus:  kmetrka, opraHu3M, JKOCHUCTeMma, Owocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIH U TEeTepoTpOdHBI THUN NHTaHHS, OpOKEHHUE,
doTocuHTE3, IBIXaHUE, OCIIKH, YTIIEBOBI, KUPHI, HYKICHHOBBIE KHUCIOTHI, (DEPMEHTHI.

['eorpadusi: mone3Hple UCKOMIAEMBIE, TOTLTUBO.

TexHonmorusi: MUILEBbIE MPOAYKTHI, OCHOBBI PALIMOHAJIBLHOIO MHUTAHUS, MOIOIINE

CpeacTBa, MaTCpHrajbl U3 HCKYCCTBCHHBIX U CHHTCTUYCCKHUX BOJIOKOH.

OBIIASA N HEOPTAHUYECKASA XUMUS Teopernyeckue 0CHOBbI XUMHU

AtoM. CocTaB aTOMHBIX siiep. XUMUYECKUI 351IeMeHT. I30TOmBI.

CrpoeHue >JIeKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIE UHKCIA. DHEPreTUUYECKUE
YPOBHU U MOAYPOBHU. ATOMHbIE opOuTanu. Knaccudukanuss XuMU4eCKUX 3JIEMEHTOB
(s-, p-, d-, f-omementsl). PacrmpenenieHne 5JIE€KTPOHOB II0 ATOMHBIM OPOMTAIISM.
DNEeKTpOHHbIE KOH(QUTYpPALIMU aTOMOB 3JIEMEHTOB MEPBOr'0 — YETBEPTOrO MEPUOJOB B
OCHOBHOM U BO30YXJIECHHOM COCTOSIHUU, 3JIEKTPOHHBIE KOH(PUTYpallii HOHOB.
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DIIEKTPOOTPULATEIBHOCTb.

ITepuonnueckuii 3axkoH u Ilepuoanueckas cucrema XUMAYECKUX daeMeHTOB JI.1.
MenneneeBa. CBA3b NEPUOIUYECKOr0 3aKOHA U lleproanueckoil CHCTEMbl XUMHYECKHUX
3JIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOEHMS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U 00Pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB MO
IpyIIaM 1 IEPUOaM. 3JHAYEHHUE MIEPUOJNYECKOTO 3aKOHA
JI.. Menpeneena.

Xumuueckas CBsI3b. BHIBI  XMMHYECKOW CBSI3M: KOBAJEHTHAsl, WOHHAs,
MeTalinyeckas. MexaHu3Mbl 00pa30BaHMsS KOBAJIEHTHOM CBA3U: OOMEHHBIM U
JOHOPHOAKLENTOPHBIA. ODHEpPrust W JyMHA CBs3U. [lonsSpHOCTH, HANPaBIEHHOCTH U
HACBIIAEMOCTh ~ KOBaJEHTHOM cBs3Uu. KparHele cBA3u. BoxpoponHas — cBs3b.
MeXMONeKyIsIpHbIE B3aUMOAECHCTBHUS.

BaneHTHOCTh 1 BaJI€HTHBIE BO3MOKHOCTUA aTOMOB. CBsI3b AJIEKTPOHHON CTPYKTYPbI
MOJIEKYJI C HMX T€OMETPUUYECKUM CTPOCHUEM (Ha MpPUMEpPE COEAMHEHUN AIEMEHTOB
BTOPOTO NIEPHOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMITJIEKCHOTO MOHA!
KOMIUIEKCOO0pa30oBaTesb, JIMTaHAbl. 3HAYEHUE KOMIUIEKCHBIX coenuHeHui. [lonarue o
KOOPAMHALIMOHHON XUMUH.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHUS. TUIIBI KPUCTATUTMYECKUX
pelIeToK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[lonsitue o mucnepcHbIx cuctemax. VctuHHble pacTBOpbl. COCOOBI BBIpAKEHHS
KOHILICHTPAallMM PacTBOPOB: MaccoBas JOJIsl BelIECTBA B pacTBOpPE, MOJIApHas
KOHIIEHTpauus. HacplieHHple Y HEHACBILIEHHBIE  PacTBOPBI, PACTBOPUMOCTb.
Kpucrannoruaparsr.

Knaccudukanus u HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. |pHUBHAIBHBIC
HAa3BaHUS OTIEIBbHBIX MPEICTABUTEIEH HEOPTAaHUYECKUX BEILIECTB.

Knaccudukarus XuMrU4eCKuX peakifuii B HEOPraHMIECKOM U OPTaHUYECKON XUMHH.
3aKOH COXpaHEHHS] MacChl BEIIECTB; 3aKOH COXPAHEHHUsI U MPEBPAILICHUS SHEPTUU TPH
XUMHYECKUX peakiusax. TemnoBbie 3 (PeKTsl XUMUUECKUX peakiuii. TepMOXUMHUYECKre
YpPaBHEHUS.

CKOpOCTh XMMHUYECKON pEeaKIMH, €€ 3aBHUCHMOCTh OT pPa3IUYHBIX (PaKTOPOB.
['omoreHHbIe U reTeporeHHble peakuuu. Katanus u katanu3aTopsl.

O6patumble W HeoOpaTUMbIE peakiuu. XUMHUYECKoe paBHOBecue. DakTophl,
BJIMSIIOIIME HA IMOJIOKEHHE XUMHUYECKOrO PABHOBECHS: TEMIIEpaTypa, NAaBJICHUE U

KOHIIEHTPAILIMU BEIIECTB, ydyacTByOWMX B peakuuu. [Ipunuun Jle [larense.
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Onextpoautnyeckas auccounanus. CunbHble U ciiadble 3eKTpoauThl. CTeneHb
aucconanuu. Cpena BOJHBIX pacTBOPOB: KHUCIOTHAs, HEWTpajbHas, LIEIOYHAS.
Bonopoausiit nokazatens (pH) pactBopa. ['maponus coneit. Peakiiuu nonHoro ooMeHa.

OKuCIUTETFHO-BOCCTAHOBUTENBHBIE peakiinu. CteneHsb okuciaeHus. OKUCIUTENb |
BOCCTaHOBUTEINb. [Ipoliecchl OKUCICHNS M BOCCTAHOBIICHUS. BaykHelIe OKUCIUTEN U
BOCCTaHOBHUTENIN. MeTo/ 3JEKTPOHHOr0 OanaHca. DIEKTPOJIM3 pacTBOPOB U paCIlIaBOB
BELIECTB.

DKCIepUMEHTAITbHBIC METO/IbI U3YUYCHHS BEIIECTB U UX MIPEBPAIICHUIN: PA3I0KCHHIE
NepoKCcHIa BOAOPOJa B NPHUCYTCTBUU KAaTadu3aTopa, MOJAEIU KPUCTALTUYECKUX
PELIETOK, MPOBEJCHUE PEaKLUii MOHHOTO OOMEHa, ONpEENeHHE Cpe/ibl pacTBOPOB C
MOMOIIbI0 HMHIWKATOPOB, HM3yUEHUE BIUSHHUS pPa3IUUHBIX (AKTOPOB HA CKOPOCTHh

XUMHYECKOU PCaAKIINN U IMOJIOKCHUC XUMHUYCCKOT'O PABHOBCCH.

Heopranuueckast xumus
[Tonoxenne HemeraiuioB B [lepuoandeckou cucreme XuMu4eckux 3iemenTos J[. 1.

MeHnneneeBa 1 0OCOOEHHOCTH CTPOEHHUS UX aToMOB. DU3NUYECKUEe CBOMCTBA HEMETAIIOB.
AJTOTpOTIHS HEMETAIIOB (Ha MPUMEpPE KUCTIOpoa, cepsl, pocdopa u yriepona).

Bonopon. Ilomyuenue, ¢Qusnueckue M XUMHYECKHE CBOMCTBA: pPEAKIUU  C
MeTaJJIaMU ¥ HEMETAJIJIAaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. | UIIpUIbL.

l'anmorensl. Haxoxnenwe B mnpupopae, CIOCOOBI MOJMy4eHHS, (PU3UUEeCKue W
XUMHUYECKHE CBOMCTBA. ['amoreHoBomoponbl. BaxHenmmne KuCIOpOACOIEpKaIIne
coeMHEHUs TanoreHoB. JlabopaTopHble W TPOMBIIIJICHHBIE CHOCOOBI TMOJYYCHUS
rajoreHoB. [[puyMeHeHne rajJoreHoB U UX COEUHEHUM.

Kucnopon, o3on. JlabopaTopHble H TPOMBIILUICHHBIE CHOCOOBI TOJYUYEHUS
kuciopoaa. Ouznueckue U XMMUYECKUE CBOMCTBA U MPUMEHEHUE KUCIOpPOAa U 030HA.
OKcuabl U IEPOKCUIBI.

Cepa. HaxoxaeHue B pupojie, CriocoObl MOaydeHHs, GU3NICCKUEe U XUMHUCCKUE
cBorictBa. CepoBomopon, cynbbuabl. Oxeuna cepui(1V), okcun cepri(VI). Cepaucras wu
CepHasi KUCJIOTHI M uX coiu. OCOOEHHOCTH CBOMCTB CEPHON KUCIOTHI. [I[puMeHenne cepsl
U €€ COCAMHEHU.

Azot. HaxoxaeHue B mpupojie, CriocoObl MoTydeHus, GU3NIeCKiue 1 XUMUYECKUE
cBoicTBa. AMMUaK, HUTpUIbl. OKCHIbI a30Ta. A30TUCTas U a30THASI KUCIOTHI U UX COJIU.
Oco0eHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpMeHeHne a30Ta u ero COeIMHEHUH.
A3oTHbBIE yA0OpEeHus.

®dochop. Haxoxnaenue B mOpupoje, CIOCOOBI MOMydeHUs, (Pu3ndeckue U
xumuyeckue ceorctBa. @ochuabl u pochun. Oxkcuasl pocdopa, pochopHast Kuciaora u
ee conu. [Ipumenenue pocdopa u ero coenunenuit. GochopHsie yao0peHusl.
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VYrnepon, HaxoxaeHue B npupoje. AioTponHsie Moaudukanuu. duznueckue u
XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepoaoM. Okcua
yraepona(ll), okcun yrnepona(IV), yroiapHas kuciiota U €€ COIU. AKTUBHUPOBAHHBIM
yroib. [IpuMeHeHne npocThIX BElecTB, 00Pa30BaHHBIX YIIIEPOIOM, U €TI0 COSTUMHECHUM.

Kpemuuii. Haxoxxnenue B mipupojie, crnocoObl MoJdydeHUs, (U3UYECKHE U
xumuyeckue cBorcTBa. Oxcup kpemHusaA(IV), kpemHueBas KHCJIOTa, CHJIMKATHI.
[IpumeHenune kpemHus u ero coeguHeHnil. CTekIo, ero noJiydeHue, BUJIbl CTEKJIA.

[Tonoxenue metannos B [lepuoauueckoid CUCTEME XUMUUYECKUX 3JIEMEHTOB.
Oco0EHHOCTH CTPOCHHUS MIEKTPOHHBIX 000JI0YEK aTOMOB METAJLIIOB.

OO6mue ¢uznyeckue CBOWCTBA MeTauioB. [IpuMeHeHue MeTalioB B OBITY W
TexHuke. CriiaBbl METAJIIOB.

DNEeKTPOXUMUYECKUN PsJi HANpsDKeHU MetaymioB. OOIIMe crocoObl MOTydYeHHUs
METAJJIOB: THAPOMETAUTYpPrus, MUPOMETAILTYPrus, sekTpoMeTautyprus. [lonstue o
KOppo3uu MeTaioB. CriocoObl 3alUTEI OT KOPPO3UH.

O6mass  xapakrepuctuka wMertauioB [A-rpynmbel  [lepuogudeckold  CHCTEMBI
XUMHYECKUX AJeMeHTOB. HaTpuil u kanmuii: monmydenue, GU3MUYECKUE U XUMHUYECKUE
CBOMCTBA, NPUMEHEHUE MPOCTHIX BEMIECTB U UX COEANHEHUH.

O6mass xapakrepuctuka MetamuioB [IA-rpynmer  [lepuonnyeckoit  cCUCTEMBI
XUMHYECKUX 3JIEMEHTOB. Maruuii u Kaiabluil: ojydeHue, pu3ndeckue U XMMUYECKUe
CBOMCTBAa, MPUMEHECHUE MPOCTBIX BEIIECTB M HMX COEAUHEHHH. JKECTKOCTh BOABI U
CrocoObI €e YCTpaHCHUS.

ANOMUHUI: TIONy4deHHe, (DU3UYECKHEe M XUMUYECKHE CBOMCTBA, MPUMEHEHHE
IPOCTOTO BEIIECTBA M €r0 coequHeHUN. AMGPOTEpHbIE CBOMCTBA OKCHAA U THAPOKCHIA
ATIOMHUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast ~ xapakTepucThka  MeTauioB  moOounblx  moarpymm  (b-rpymm)
[Iepronnueckor CUCTEMBI XUMUYECKUX JIIEMEHTOB.

®u3nyYeckue M XMMHYECKHE CBOMCTBAa XpoMa U €ro coeauHeHuil. Okcuabl U
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl U auXpomaTbl, HUX
OKHCJIUTENbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xpoma.

Pu3nyecKue U XMMHYECKHE CBOMCTBA MapraHiia U €ro coeanuHeHuil. BaxkHenmue
coenuHenus  mapranua(ll), wmapranuna(IV), wmapranna(VI) wu  mapranna(VII).
ITepmanraHat Kanus, €ro OKMCIUTEIbHBIE CBOKCTBA.

dusnyeckne M XHUMHUYECKHE CBOMCTBA JKejie3a M ero coemauHeHuid. OKCHIBI,
ruapokcuasl u conu xenesa(ll) u sxxeneza(Ill). [Tonydyenune u npuMeHeHue elie3a U ero
CILJIABOB.
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du3nueckue U XMMHUYECKUE CBOWCTBA MeIU U ee coeauHeHuul. IlomyueHue wu
[IPUMEHEHHUE MEIIU U €€ COCAUHECHUN.

[uuk: nonydenue, (pU3NUECKUE U XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE CBOKWCTBA
OKCHJAa Y THIPOKCUIA LIMHKA, TMIPOKCOKOMIUIEKCHl IMHKA. [IpuMeHeHne nuHKa u ero
COCMHECHUM.

OKCIIEpUMEHTAJIBHBIE METOJbl M3yYEHHs] BEUIECTB M UX NPEBPALICHUN: U3YUYEHUE
o0pa3lioB HEMETajuloB, TopeHue cepbl, ¢ocdopa, xKenesa, MarHus B KHUCIOPOJE,
U3y4CHHE KOJUIEeKIMU «MeTtamipl W CIulaBbl», B3aUMOJCHUCTBHUE IIEIOYHBIX U
IIeJIOYHO3EMEJIbHBIX METAJIJIOB C BOJIOM (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPHAIIOB),
B3aMMOJICMCTBUE LIMHKA U JKejle3a ¢ pacTBOPaMM KHUCJIOT U WIEJI04YeM, KaYyeCTBEHHbIC
peakUU¥ Ha HEOPraHUYECKUE AHUOHBI, KAaTHOH BOAOPOJAa M KATHOHBI METaJUIOB,
B3aMMOJICMCTBUE TMAPOKCUIOB ATIOMUHUSA U [IUHKA C paCTBOPaAMU KUCJIOT U LIEJI0YEH,
penieHre 3KCIEpUMEHTANIBHBIX 3a/1a4 o TeMaM «l anorens», «Cepa u ee COeTUHEHUS»,
«A3ot u ¢dochop U HX COoeAMHEHHs», «MeTamnsl TIaBHBIX MOArPYIID», «MeTamibl
NOOOYHBIX MOATPYII.

XUMHA | JKU3Hb
Ponb xumuun B oGecrieueHnr yCTOHYHMBOTO Pa3BUTHS YE€JIOBEUCCTRA.

[lonstue o HaY4YHbBIX MCTOJAaX IMO3HAHUA U METOAOJIOTMHU HAYTYHOT'O UCCJICAOBAHUA.
Hay‘{HBIG IMIPUHOUIIBI OpraHu3alliil XUMHWYCCKOT'O IIPOU3BOJACTBA. HpOMLIIHHCHHLIG

criocoOBl TMOJYYCHHS Ba)KHEHIIMX BelIecTB (HAa MpUMEpe IPOM3BOJCTBA aMMHaKa,
CEepHOM KHUCIOTHI, MeTaHoja). [IpOMBINIUIEHHBIE CHOCOOBI MOJYYCHUS METAUIOB H
CIUIaBOB. XMMHYECKOE 3arpsA3HCHUE OKPYXKAIOIIEH Cpellbl U €ro MocaeAcTBusA. Ponb
XHUMHUHU B 00ECIICUCHUH SHEPTreTHUECKOM 0€30TacHOCTH.

Xumus U 300pOBbE YeTI0BeKa. JIekapcTBeHHbIE cpeacTia. [IpaBuiia ucnonap30Banus
JIEKapCTBEHHBIX MpenapatoB. Pojib XuMHUK B pa3BUTHU MEIULIMHBI.

XVMHUS TIHMIIWA: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIE M00aBku. Ponp xumum B
oOecrieueHn MUIIEBOM 0€30MacCHOCTH.

Kocmetnueckue wu mapdromepasle cpeactBa. beitoBas xumus. [IpaBuna
0€30macHOr0 MCIOIB30BaHUS MPENApPaToB OBITOBOM XMMHUHU B TIOBCEAHEBHOM KU3HHU.

XUMUS B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTEIIHLHBIE MaTepHaibl (LIEMEHT, OCTOH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHndeckrue U MUHEPaJIbHbIE YI00OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalibl, KPACKH, CTEKII0, KEpaMHUKa.

PacueTHbie 3anaum.

Pacuerbl: Maccel BemiecTBa WM O0BbEMa Tra3oB IO HM3BECTHOMY KOJIHYECTBY
BEIllECTBA, Macce WM 00bEeMY OJHOTO U3 YYACTBYIOLIMX B PEAKIMU BEILIECTB, MACChI
(oObeMa, KoJIMYeCTBa BEHIECTBA) MPOAYKTOB PEAKIIMH, €CJIIM OJHO U3 BEIIECTB UMEET
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pUMecH, Macchl (00beMa, KOJUYECTBA BEIECTBA) MPOAYKTa PEaKLUU, €CIIA OJHO U3
BELIECTB J1aHO B BHUJE PACTBOpPA C ONPEACICHHOM MAacCOBOW JOJIEM PACTBOPEHHOTO
BEILIECTBA, MACCOBOM JOJIM U MOJSIPHOM KOHIIEHTPAIMU BEIIECTBA B PACTBOPE, AOJIH
BBIXO/a MTPOAYKTA PEAKIINU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H
Peanuzanust MeXNpeIMETHBIX CBS3€H NpPU M3YyYEHUH OOIEeH M HEeopraHM4eCKOu

xumMu B 11  Kimacce OCyIIECTBISE€TCA 4Yepe3 HCMOJIb30BaHHE KAk  OOIIMX
€CTECTBCHHOHAYUYHBIX MOHSATUM, TaK W TMOHSTHH, IPUHATHIX B OTACJIBHBIX MpeaMeTax
€CTECTBEHHOHAYYHOI'O IIMKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TOHSATHUS: SIBJICHHE, HAay4dHbIM (akT, TUIoTesa,
TEOpHUs, 3aKOH, aHalu3, CHUHTE3, KJIacCHU(pUKalUs, TEePUOJAUYHOCTh, HAOIIOEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJIETUPOBAHUE.

dusnka: MaTepusi, MUKPOMHUP, MAaKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TONBI, PAJANOAKTUBHOCTH, MOJICKYJa, DHEPreTUUYECKUN YpPOBEHb, BEIIECTBO, TEJO,
0o0BeM, arperaTHoe COCTOSHHE BEIIEeCTBa, WICANbHBIA Tra3, (pU3MYecKue BEIMUYWHBI,
€IUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorusi: kietka, opraHu3M, 3KOcHCTeMa, Ouocdepa, MeTaboIu3M, MaKpo- U
MUKPODJIEMEHThI, O€JIKH, >KUPBI, YIJIEBOJbI, HYKJICHMHOBBIE KHCIOTHI, (EPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BEUIECTB U MOTOK 3HEPTUU B 3KOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpPHbIE TOPOABI, TMOJE3HBIE MCKOMAEeMble, TOIUIMBO,
pECYpCHI.

TexHomorusi: XUMHYECKAs] MPOMBIIUIEHHOCTb, METAJUIYPrus, CTPOUTEIbHBIE
MaTepuajbl, CEJIbCKOXO3SMCTBEHHOE MPOU3BOACTBO, MHIIEBAs IPOMBIILICHHOCTD,
dapmarieBTHYECKas MPOMBINIJIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX IMpEenapaTos,
MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTE€pPUAJIOB, JJIEKTPOHHAS MPOMBIILICHHOCTD,

HAaHOTCXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS 00yUYarOIIMMUCS
MporpaMM CpeIHero ooOmero oOpa3oBaHUA: JUYHOCTHBIM, METANPEIMETHbIM U

NpCaAMCTHBIM.
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B cooTBeTCTBUM C CUCTEMHO-AESATEILHOCTHBIM MOJX0/I0OM B CTPYKTYPE TUUHOCTHBIX
pE3yJIbTATOB OCBOCHUS MpeaMeTa «XUMHUs» Ha YPOBHE CPEAHEro OOIIero oopa3zoBaHus
BbIJICJICHBI CJIETYIOIINE COCTABIISAIOIINE:

OCO3HAHHE 00YYAOIIUMUCS POCCUMCKOMN TPaKIaHCKON UIACHTUYHOCTH;

TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEAEIICHNUIO; HAIMYNE

MOTHUBAIINHU K 00yUEHHUIO;

TOTOBHOCTh M CTIOCOOHOCTh 00YUarOIIUXCS PYKOBOJACTBOBATHCS MTPUHATHIMU
B 00IIIECTBE TIpaBUIIaMHU U HOPMaMH TIOBEJICHUSI; HATTUIHE

PAaBOCO3HAHMS, SKOJIOTUYECKON KYJIbTYphl; CHOCOOHOCTh

CTaBUTH IIEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JInaHOCTHBIC pE3yNbTaThl OCBOCHUSI  MpeaMeTa «XHUMHS»  OTpaKaroT
c(hOpMHPOBAHHOCTH orbITa MO3HABATEILHON U MPaKTUYECKOMN

JESATEIBHOCTH 00YyJaIoUIXcsl B IpoLiecce peanu3anuu o0pa3oBaTeabHOM
JESTEIBHOCTH.

JIvuHOCTHBIE  pe3yJibTaThl  OCBOEHHUS  MNpeAMeTa  «XHUMHS»  OTPaXKaroT
chOpPMHPOBAHHOCTh  ONBITA TO3HABATENIbHOM M  MPAKTUYECKON  NEeATEeIbHOCTHU
oOy4aromuxcs B Mpoliecce peain3aui 00pa3oBaTeIbHON JesTEIbHOCTH, B TOM YUCIIE B
yacTu: 1) rpamaaHCKOro BOCIUTAHUSA .

OCO3HaHMS 00YYaIOIIUMHKCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 005S3aHHOCTEH,
YBOXEHUS K 3aKOHY M TIPABOIMOPSAKY; MPEACTABICHUS O COIMAIBHBIX HOpMax u

IpaBHJIaX MEXJIMYHOCTHBIX OTHOIIICHUHN
B KOJUIEKTHBE; TOTOBHOCTH K COBMECTHOW TBOPYECKOUW AESATEIBHOCTU MPH CO3/IaHUU
y4eOHBIX TMPOEKTOB, pEIICHUH YyYEeOHBIX M TIO3HABATEIBHBIX 3a/1ad, BBIMIOJHEHUU
XUMHYECKUX DKCIEPUMEHTOB;  CIMOCOOHOCTH TIOHUMATh ¥ TPUHUMATh MOTHBBI,
HaMEpEHUs, JIOTUKY B apTyMEHTHI

APYTUX TPU aHAIA3E PA3IUIHBIX BUOB YU4SOHOU JICATCILHOCTH; 2)
NAaTPHOTUYECKOI0 BOCITUTAHUSA:

OCHHOCTHOI'O OTHOHICHNA K HICTOPHUYCCKOMY M HAYYHOMY HACJICAUIO OTE€YECTBECHHOM
XHUMHH, YBAXKCHHA K IIPOLHECCY TBOPUCCTBA B obacTn TCOPHHU MU IIPAKTHYCCKOIO
MMPUI0KCHUA XUMHUH, OCO3HAHUSA TOI'O, YTO JAHHBIC HAYKH CCTb PC3YyJIbTaT MJINTCIbHBIX
Ha6J'IIOI[eHI/II\/)I, KPOIIOTIIMBBIX SKCIICPUMCHTAJIBHBIX IIOMCKOB, IIOCTOSAHHOI'O TPYyJda YUYCHBIX
M IIPAKTHUKOB, HHTCPCCA W INO3HABATCIBbHBIX MOTHBOB B IIOJIYYCHHMH KW IIOCJICAYIOIICM
aHaJIn3¢

WH(POPMAITUH O MEePEIOBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUSCTBEHHOM XUMUH; 3)

AYXOBHO-HPABCTBCHHOI'O BOCITUTAHMSA
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HPABCTBEHHOI'O CO3HAHMS, dTUYECKOIO ITIOBEACHUS,

CIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSIMH,

Y IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI

Y LIEHHOCTH; TOTOBHOCTH OLIEHWBATH CBOE IMOBEACHUE U MOCTYIIKM CBOMX TOBAPUIIEU C
MO3UIIUMN

HPaBCTBEHHBIX U TPABOBBIX HOPM U C YUETOM OCO3HAHHMSI ITOCIICACTBUHN MMOCTYIIKOB; 4)
(opmupoBaHusi KyJbTypbl 310POBbI:

NOHMMAaHMS IEHHOCTEH 3/10pOBOro 1 6e30macHoro oopasa >kM3HU, HE0OXO0AUMOCTHU
OTBETCTBEHHOIO OTHOILIEHUS K COOCTBEHHOMY (HU3MYECKOMY U TICUXHUUYECKOMY
3J10pOBbIO; COOJIOIEHUS MTPaBUJI O€30MaCHOr0 00OpAaIlEHUs C BEIIECTBAMHU B OBITY,
NOBCEJTHEBHOUN JKWU3HU, B TPYAOBOU [EATEIBHOCTH; IOHMMAHHUS IIEHHOCTH MPABUII

WUHAUBUAYATBEHOTO U KOJUIEKTUBHOTO 0€30MacHOro
NOBEJEHUS B CHUTYalMsX, YTrPOKAIOLIMX 3J0POBBI0 M JKU3HU JIIOJEH; OCO3HAHHUS

NOCJICJICTBUN U HEMPUSITUS BPEIHBIX MPUBBIYEK (YIIOTpeOIeHUs

aJIKOT0JIs, HAPKOTUKOB, KypeHus); 5)
TPYA0OBOI'0 BOCTIMTAHUS:

KOMMYHHMKATUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIICI0BATEIBCKOM AESATEILHOCTH,
0OIIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JIPYTUX BHAAX JESITCIBHOCTH; YCTAHOBKH Ha
AKTUBHOE YYacTHE B PCIICHUH MPAKTUUECKUX 3a71a4 COIUAIbHOMN
HaIMpaBJICHHOCTH (B paMKaxX CBOEr0 KJjacca, IIKOJbI); HHTEpeca K MPAKTUUYECKOMY
U3Yy4YeHUI0 Ipodeccuii pa3IuyHOTO pojaa, B TOM YHCIIC
Ha OCHOBE IPUMEHEHHUS MPEIMETHBIX 3HAHUM MO XMMHUHU, YBaXXCHUS K TPYNY, JIOIAAM
Tpylla W pe3ylibTaTaM TPYIAOBOH AESATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY MHIIMBUIYAIBHOU TPACKTOPHH 00pa30BaHUs,
Oynymerd mpodeccun M peanu3anui COOCTBEHHBIX J>KU3HEHHBIX IUIAHOB C Y4YETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XUMHUH, HHTEPECOB M TMOTPEOHOCTEM
o01IecTBa; 6) IKOJTOrHIE€CKOro BOCIHTAHUSA
AKOJIOTMYECKH 11eTIeCO00pa3HOTr0 OTHOIICHUS K MPUPOAE KaK UCTOUHHUKY
CYILIECTBOBAHHUS KU3HU HA 3eMJie; TOHUMaHUS IrI100alIbHOTO XapaKTepa dKOJIOTHYeCKUX
mpo0seM, BIHSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COUUAIBHOM CPEABI; OCO3HAHUSA
HEO0OXOJMMOCTHU UCTIOIb30BAHUS TOCTUKEHUN XUMUU JJIsI PEIICHUS
BOIIPOCOB PAI[MOHAIIBHOTO MPUPOJIONIOIB30BAHUS;
AKTUBHOI'O HENPUATHA ACWUCTBUM, MPUHOCAIIUX BPEI OKPYKAIOIIECH MPUPOIHOU

cpeac, yMCHHUA IIPOTrHO3UPOBATDH HC6HaFOHpH5{THbIe OKOJOIu4€CKHUEC IOCICACTBUA
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NMPEANPUHUMAEMBIX JCUCTBUA W  NPEAOTBpPAIlATh  UX; HaJu4usl Pa3BUTOTO
DKOJIOTHYECKOTO MBIIUIEHUS, OKOJOTHYECKOW KyJbTYpbl, OIbITA JEATEIBHOCTH
AKOJIOTHYECKON HANPABICHHOCTH, YMEHHSI PyKOBOJACTBOBATHCSA UMU B MO3HABATEIBHOM,
KOMMYHUKATUBHOM M COLMAIBHOM NpPAaKTUKE, CIOCOOHOCTH W YMEHHUS aKTHUBHO
MIPOTUBOCTOSITH UACOJIOTUU XeMOPOoOuH;

7) UEeHHOCTH HAYYHOr0 TIO3HAHUSI:  MHUPOBO33PECHHS, COOTBETCTBYIOIIETO

COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIIECTBCHHOW MPAKTUKW, MMOHUMAaHUS CIeIU(PUKN XUMUU KaK HayKHd, OCO3HAHHUS €¢

posii B GOpMUPOBAHUH
pallMOHAJILHOTO HAyYHOT'0 MBIIUICHHS, CO3JJaHUM IIEJIOCTHOTO TpEACTaBlIeHUs 00
OKpYXalolleM MHpPE KaK O €IWHCTBE NMPHUPOILI M YEIOBEKAa, B MO3HAHWUW IMPHUPOIHBIX
3aKOHOMEPHOCTEH U pEIIeHUU TMpoOJIeM COXpaHEHUS MPHUPOJHOTO PABHOBECHUS;
yOEXKJICHHOCTH B 0COO0H 3HAUMMOCTH XUMUH JJIsl COBPEMEHHOM ITUBWJIM3AIIUN: B €€
I'YMaHUCTHYECKOW HAMPAaBJICHHOCTH W Ba)XXHOW pOJIM B CO3JaHUW HOBOH 0asbl
MaTEpHUAIbHON KYJBTYpPbI, B PEHICHUH TJIOOANBbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YeJIOBEYECTBA — ChIPbEBOM, YHEPTETUYECKOH, MUILIEBON U IKOJIOTUYECKON O€30MacHOCTH,
B Pa3BUTUM MEIUIIMHBI, 00ECIIEUYEHUU YCJIOBHI YCHEIIHOTO TPyJda U IKOJIOTHYECKU
KOM(MOPTHON MKU3HM KaKJIOTO WiIeHa 00IeCcTBa; €CTECTBEHHO-HAYYHON TpaMOTHOCTH:
MOHUMAaHUS CYITHOCTH METOJ[0B TTO3HAHUS,
UCIIOJIb3YEMbIX B ECTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh MOJTydaeMble
3HAHMS JIJIS aHau3a U OOBACHEHUS SBIICHUM OKPY’KAIOIIEr0 MUpA M MPOUCXOMSIINX B
HEM M3MEHEHUH, YMEHUsS JieJlaTh OOOCHOBAaHHBIC 3aKIIOYCHHS HAa OCHOBE HAYYHBIX
(akTOB M UWMEIOIIMUXCS JaHHBIX C IEJbI0 TOJYYCHHs] JOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITEIIBHO UCIIOJIb30BATh XUMHUYECKUE 3HAHUS JIJISI PEIICHUS
mpo0ieM B pEalbHBIX KU3HEHHBIX CHUTyallUsaX; WHTEpeca K

MO3HAHUIO, UCCIIEIOBATEILCKOM IeITeTbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO M CaMOOOpPa30BAHHUIO,
K aKTHBHOMY TOJIYYCHHIO HOBBIX 3HAHWW 1O XMMHH B COOTBETCTBHH C >KU3HCHHBIMU
MOTPEOHOCTAMH; WHTEpeca K OCOOCHHOCTSM Tpyla B pa3lIWyHBIX cdepax
po¢eCCHOHATTEHON

ACATCIIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIC Pe3yJbTaThl OCBOCHHS IIPOrpaMMBI [0 XHMHH Ha YpPOBHE
cpeaHero ooIero o0pa3oBaHMs BKIIOYAIOT:
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3HAYMMBIC ISt dbopmupoBaHus MHUPOBO33PECHUS oOyyaromumxcs
MEXKUCIUIUIMHAPHBIE  (MEXKIPEIMETHbIC) OOIICHAYUYHbIE TMOHSATUS, OTPaXKaIoIIHe
[ETTOCTHOCTh HAYYHOU KapTUHBI MUpPa U CHEU(PUKY METOAO0B MTO3HAHMUSI, UCIIOJIB3YEMbBIX
B €CTECTBEHHBIX Haykax (Marepusi, BEUIECTBO, SHEPrus, SIBJICHUE, MPOIIECC, CUCTEMA,
Hay4YHBIM (DAKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIICIOBAHUE,
HaOJII0/IeHNEe, U3MEPEHUE, IKCTIEPUMEHT U APYTHUE); YHUBEPCAIbHBIC YUEOHBIC IEUCTBUS
(mo3HaBaTeNbHbIC, KOMMYHUKATUBHBIE,
perynsTuBHbIE), obecnieunBarolire GopMupoBanre (HYHKIMOHATLHON IPAaMOTHOCTH U
COIMAIbHON KOMIIETEHIIMM 00YUYaIOIIUXCS; CIIOCOOHOCTh O0YUYarOIIUXCS HCTOJIb30BaATh
OCBOCHHBIC MEXIUCIUTIIIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIIbHbIC yUeOHbIE JCHCTBUS B TIO3HABATEILHON U
COLMATBbHOM MTPAKTHKE.

MeranpenMeTHbIe pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU YUCOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBHUIMU.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

Bba3oBble JJornuecKue 1eicTBUA:
CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTprBaTh

€€ BCECTOPOHHE; OMpPENeIsTh 1NN JACSITeIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU UX
JTOCTHKEHUS,

COOTHOCHTH PE3yJbTaThl AESITEIbHOCTH C TIOCTABICHHBIMU IEISIMU; HUCIIOIB30BATh MPU
OCBOCHUHU 3HAHUY MPHUEMBI JOTUYECKOTO MBIIIJICHUS : BBIACISTh

XapaKTepHbIE TPHU3HAKK TOHSITHA M YCTaHABIMBATh MX B3aWMOCBA3b, HCIIOJIH30BATh

COOTBETCTBYIOIIME TTOHATHS 1Jis1 0OBSICHEHHSI OTACIBbHBIX (PAKTOB U SIBJICHUI; BHIOMPATH

OCHOBaHHUS U KPUTEPHUU JJIA KIACCU(PUKALIUU BEIIECTB U XUMUIECKUX

peakiuii; YCTaHaBIMBAaTh MPUYUHHO-CIEICTBEHHBIE CBSI3U MEXAY H3y4aeMbIMU

SABJICHUSIMH; CTPOUTH JIOTUYECKHE paCCYXIeHUS (MHIYKTUBHBIC, NEAyKTUBHBIE, IO

AHAJIOTHUH ), BBISIBIIATH 3aKOHOMEPHOCTHU U MPOTUBOPEUUS B PACCMATPUBAEMBIX SIBIICHUSIX,

dbopMynHpoBaTh BBIBOJABI M 3aKIIOYCHUS; TMPUMEHATH B TPOIECCEe TO3HAHUS

HCIIOJIb3YEMbIE€ B XUMHU CUMBOJINYECKUE

(3HaKOBBIE) MOJIENH, TPEOOPA30OBLIBATH MOJICJIbHBIE TPEJCTABICHUS] — XUMUYECKHI 3HAK

(cuMBO) BNeMeHTa, XuMuuyeckas (Gopmylia, ypaBHEHHE XUMUYECKOW peakiuu — TMpu

pelIeHnr y4eOHbIX MO3HABATEIbHBIX U MPAKTUYECKHUX 3aJ]a4, MPUMEHSITh Ha3BaHHBIC

MOJIEIbHBIE TPEJCTABICHUS ISl BBISIBICHHS XapaKTEPHBIX MPU3HAKOB HU3Y4YaeMbIX

BEILIECTB U XUMUYECKUX PEAKIIUI.

ba3oBbIe ucciie0BaTeIbCKHE HeﬁCTBHﬂ:
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BJIaJI€Th OCHOBAMHU METOJI0B HAYYHOI'O TO3HAHUS BEIIECTB U XMMHUECKUX PEaKIINA;
(GopMynupoBaTh LE€IM W 33Ja4d HUCCIEIOBaHUS, MCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSTEILHO C(POPMYIIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUSA U
OCHOBBI ISl (D)OPMHUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKIE€HUM; BIIaJIeTh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAHUA U MPOBEACHUS
YUYEHUYECKUX 3KCIEPUMEHTOB, COBEPILIEHCTBOBATH YMEHHUS HAOII0JaTh 32 XOJIOM
mpolecca, CaMOCTOATENbHO IPOTHO3UPOBATH €ro  pe3yjbTaT, (POpMYyJIUpPOBATH
000011I€eHHsT ¥ BBIBOJBI OTHOCHTENBHO JOCTOBEPHOCTU PE3YJIBTATOB HCCIEIOBAHUS,
COCTaBIIATh OOOCHOBaHHBIM OTUET O TMPOJAENIaHHON paboTe; NPUOOPETaTh OIbIT
YUYEHUYECKOU UCCIIeI0BATEIbCKON U MPOEKTHOM 1eATETbHOCTH, MPOSIBISITH CIIOCOOHOCTD
U TOTOBHOCTb K CAMOCTOSITEJIbHOMY MOUCKY METOJIOB PEIIEHUs MPaKTUYECKUX 3ajad,

IMPUMCHCHUIO PA3JIMYHBIX MCTOA0OB ITO3HAHHA.

Pab6ora ¢ undgopmanmeii:

OpPUEHTUPOBATHCH B PA3IMYHBIX HCTOYHUKAX MHPOPMAIIMK (HAYIHO-TIOMYJIIpHAs
JUTEepaTypa XMUMHUYECKOTO COJEp)KaHWs, CIpPaBOYHbBIE MOCOOUs, pecypchl MHTepHeTa),
aHAJIM3UPOBATh MH()OPMAIIMIO PA3TUYHBIX BUIOB U (DOPM IMPEICTaBICHHS, KPUTHICCKH
OILICHWBATh €€ JIOCTOBEPHOCTh W HETMPOTHBOPEUYMUBOCTH; (OPMYIUPOBATH 3aMPOCHl H
NPUMEHSThH PA3INIHBIE METOBI TIPH MTOUCKE U OTOOPE
UHpOpMAIK, HEOOXOIUMOW JIsSI BHITIOTHEHHs YI€OHBIX 3a/ad OINpPENeJICHHOTO THIIA,

proOpETaTh ONBIT UCTIOIB30BAHUS HHPOPMAITIOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUA W PAa3UYHBIX IOUCKOBBIX CHCTEM; CaMOCTOSITETIHO ~ BBIOMPATH
ONTHUMAaIBHYIO0 GopMy TIpeACcTaBICHUS HHGOPMALIUH
(cxembl, TpaduKH, TUArpaMMBbI, TaOIHUIIBI, PUCYHKHA U JIPYTHE); UCTIOIH30BATh HAYYHBIH
S3BIK B KAYECTBE CPE/ICTBA MPHU PabOTE C XUMHUECKOU
uHbOopMaIeil: TPUMEHITh MEXIpeIMeTHbIC (PU3ndecKkrne 1 MaTeMaTHIeCKUE) 3HAKH U
CUMBOJIBI, (opmynbl, abOpeBHATyphl, HOMEHKIATYpPY; HCIOIb30BaTh 3HAKOBO-

CUMBOJIMYCCKHUC CPCACTBA HAI'TLAAHOCTH.

KoMMyHMKaTHBHBbIEC YHUBEPCAJIbHbIC Y4eOHbIE IeiiCTBUS:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKaeMOM TEMbI B XOJ€ AUAnIOra
W/WIM  JUCKYCCHH, BBICKA3bIBaTh WIEH, (POPMyIUpOBaTh CBOW  MPEIOKCHUS
OTHOCHUTEJIBHO BBIMOJHEHUSI NPEAJIOKEHHOM 3aJa4M; BBICTYNATh C NPE3EHTAUUEH
pe3yJIbTaTOB MO3HABATEIBHOMN AEATEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHHKAMHU NPHU BBINOJIHEHUH
XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOM pabOThl MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peaju3alnuy y4eOHOro MpoekTa, U (popMyaupoBaTh BBIBOJABI 110
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pe3yJibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJACOBAHUS IMO3UIUKN B XOJAE

o0CcyxeHus U 0OMEeHa MHEHUSIMHU.

PeryasiTUBHbIE YHHBEpPCAJbHbIC Y4eOHble JEeMCTBUSL CaMOCTOATEIHHO
IUIAHUPOBATh U OCYLIECTBJIATH CBOK I03HABATEIBHYIO JEATEIBHOCTb, ONPEHEIss €€
HeaM M 3a/Jayd, KOHTPOJMPOBATH M 1O Mepe HEOOXOJUMOCTH KOPPEKTUPOBATH
npeajaraeMblii anropuT™ ACHCTBUI NIPU BBIMOJIHEHUH YYEOHBIX U MCCIEI0BAaTEIbCKUX
3a/1a4, BbIOUpATh Hambosee d(PPEeKTUBHBIA COCOO UX PEUICHHS C YYETOM MOJIyYeHUs
HOBBIX 3HAHHMM O BEIIECTBAX M XUMHUYECKHX PEAKLMSIX; OCYIIECTBIATb CAMOKOHTPOJb
JESTEIbHOCT Ha OCHOBE CaMOaHaIn3a
U CAMOOLIEHKH.

[IpenmeTtHbIe PE3yJIbTAThI OCBOCHHUS IPOrpaMMBbl 1o XUMHH
Ha yriayOJeHHOM YPOBHE Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUS BKIHOYAIOT
cnenuduyeckue sl yueOHOro mnpenmera «XuUMHUS» HaydyHble 3HAHHS, YMEHUS U
CHOCOObI JEHCTBUM MO OCBOCHMIO, MHTEPIIPETALIMA U NPEOOpPa30BAHUIO 3HAHUM, BUAbBI
JESITeIbHOCTU IO TOJYyYEHUI0 HOBOTO 3HAHUS M NMPUMEHEHUIO 3HAHUM B Pa3JIMYHBIX
y4eOHBIX CHUTyallUsIX, a TAKKE€ B pealbHBIX JKU3HEHHBIX CUTYyallUsAX, CBSI3aHHBIX C
XUMHUEH. B mporpamMMe mo XMMHU NpeAMETHBIE Pe3yJbTaThl MPECTABIEHBI 110 IOAaM
U3y4YEHUSI.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Opranudeckas XMMHUsD> OTPaXkKaroT:

c(hOpMHUPOBAHHOCTH MPECTABICHUIN: O MECTE ¥ 3HAYCHUH OPTAaHUYECKOW XUMUHU
B CHCTEME ECTECTBEHHBIX HAYK U €€ pPOJH B OOECIEUYCHHH YCTOWYMBOTO Pa3BUTHUS
YeJIOBEYECTBA B PEIICHUH NPOOJIEM HKOJIOTHYECKOW, IHEPreTHYECKON U MHUIEBOU
0e30macHOCTH, B PAa3BUTHM MEIMIIMHBI, CO3JaHUU HOBBIX MaTEpHUAIOB, HOBBIX
HMCTOYHUKOB HHEPTHM, B OOECIEUEHHHM PAMOHAIBHOTO MPUPOAOINOIL30BaHUsA, B
dbopMHUpOBaHUY MUPOBO33PEHUS U OOIIEH KyJIbTYphl YeTIOBEKA, a TAKXKE IKOJIOTHICCKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M TIPHPOJHOW CpeJe; BIIAJCHUE
CHUCTEMOM XUMHUYECKHX 3HAHHMM, KOTOpas BKIIOYAET: OCHOBOIMOJIATalOUIME MOHATUS —
XAMHWYECKUH 3JIEMEHT, aToOM, SIPO U JIEKTPOHHAs 000JI0YKa aroma, s-, P-, d-aToMHBIC
opOuTanu, OCHOBHOE M BO30YKIEHHOE COCTOSIHUSI aTOMa, THOpUAU3AIMS ATOMHBIX
opOutanei, HOH, MOJEKYJa, BAJICHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJICHUS, XUMHUYECKas CBSI3b, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00bEM, YIIIEpOAHBIM
ckelleT, (PyHKIMOHAJbHAsI TPYIIA, pajuKai, CTPYKTypHble (HopMynbl (pa3BEepHYTHIE,
COKpallleHHbIE, CKEJIETHbIE), H30MEpHUsl CTPYKTypHas U  MPOCTPaHCTBEHHAas
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(reomeTrpuueckas), HM30MEpbI, TOMOJOTMYECKHH psAl, TOMOJIOTH, YIJIEBOJOPOABI,
KHCIIOPOJI- M Aa30TCOJAEPIKAINE OPraHUYECKHE COCIMHEHUS, MOHOMEp, ITOJIMMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS; TEOPUHU, 3aKOHBI
(nepuonuueckuit 3axkoH .M. MenpaeneeBa, Teopusi CTPOCHHSI OPraHUYECKUX BEIIECTB
A.M. bBytnepoBa, 3aKOH COXpaHEHHS MAacCChl BEUIECTB, 3aKOH COXPAaHEHHS U
MIpEBpaIEHUS YHEPTUU MPU XUMUYECKUX PEAKIIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIMA
SI3bIK XUMUH, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIIUE B OCHOBE IOHUMAHUS IPUYUHHOCTH
U CUCTEMHOCTHM XMMHUYECKUX SIBIICHUW;, MPEACTABICHUS O MEXaHU3MaX XMUMHUYECKHUX
peaKuuii, TEPMOAUHAMUYECKUX

U KUHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHUS, O B3AMMHOM BIIMSIHUM aTOMOB U
TPYIII aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIN U ME€30MEPHBINA d(PHEKThl, OPUECHTAHTHI

[ u Il pona);

(akTONOrMYEeCKUEe CBEJIEHUS O CBOWCTBAaX, COCTaBe, MOIYYEHUU U O€30MacCHOM
UCIIOJIb30BAaHUHM BAXXHEUINIUX OPraHWYECKUX BEIIECTB B OBITY M IMPAKTUYECKOU
JeATeIbHOCTH YEJIOBEKa, OOIIUX HAYUHBIX MPUHITUIIAX XUMHUYECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOIA, TepepadOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHMI: BBISIBJISATH XapaKTepHbIE MPU3HAKU MTOHSITUH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIME IIOHATHS  IIPU
ONIMCaHUM  COCTaBa, CTPOCHUSA U  CBOMCTB  OpPraHMYECKUX  COCIMHEHMWM;
c(hOpMHUPOBAHHOCTh YMEHHI: HCIOJIb30BATh XUMUUYECKYIO CHMBOJIUKY ISl COCTABIICHUS
MOJIEKYJIIPHBIX
U CTPYKTYPHBIX (Pa3BEpHYTHIX, COKPAIICHHBIX M CKEIETHBIX) (HOPMYT OpraHUYECKUX
BEILIECTB; COCTAaBJISITh YPAaBHEHUS XUMHUYECKUX PEAKUUW U PaCKpbIBaTh UX CYLIHOCTb:
OKHCJIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIUM ITOCPEICTBOM COCTABJIEHUS JJIEKTPOHHOIO
OaslaHca TUX peaKkIfii, peakuii HOHHOTO0 OOMEHa MyTeM COCTaBIICHUS MX TMOJHBIX U
COKpAILICHHBIX MOHHBIX YPABHEHWW; W3TOTABIMBATH MOJEIH MOJIEKYJ OPraHUYECKUX
BEIECTB I WLIKOCTPALIUU
WX XHMHYECKOTO U MPOCTPAHCTBEHHOrO CTPOEHHUS; CHOPMUPOBAHHOCTH YMEHHIM:
YCTaHaBIMBATh NMPUHAJIEKHOCTh U3YYEHHBIX OPTaHMYECKUX BEUIECTB MO X COCTABY U
CTPOEHUIO K OMpPEJCICHHOMY KIACCy/TpyNIe COCIWHCHWW, TaBaTh WM Ha3BaHUS TI0
cucreMarnueckoil HomeHknarype (IUPAC) wu npuBonuTh TpuBHAIbHbIE HA3BAHUS IS
OTJICJIbHBIX MPEJACTaBUTENIC OPraHUYECKUX BEIIECTB (ITUJIEH, alleTWIEH, TOIYOI,
[JIMIEPUH, STUJICHTIUKOJb, (heHON, (opMabAeTH I, alleTalIbIETU/l, allE€TOH, MypaBbUHAasI
KHCJIOTa, YKCYCHasi KHUCJIOTa, CTE€ApUHOBAs, OJICMHOBAas, NaJbMHUTHUHOBAS KHCIOTHI,
[JIMIWH, aJJaHuH, MaJIbT03a, (PYKTO3a, AHWUINH, JUBUHUII, U30TIPEH, XJIOPOIPEH, CTUPOJI
u apyrue); chOpMUPOBAHHOCTH YMEHHUsS OMNPEACNSITh BUJ XUMHUYECKONW CBS3U B
OPraHu4YeCKUX
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COEIMHEHHUAX (KOBaJIEHTHAs U MOHHAA CBS3b, G- U T-CBS3b, BOJOPOAHAS CBA3b);
c(hOpPMUPOBAHHOCTh yYMEHHUS NPUMEHATH TOJIOKEHHUS TEOPUU  CTPOCHUS
oprannueckux BemecTB A.M. bytiepoBa s OOBSACHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT MX COCTaBa M CTPOEHUS; CPOPMUPOBAHHOCTb YMEHUN XapaKTepU30BaTh
COCTaB, CTPOCHUE, (PU3NUYECKUE
Y XMMUYECKHUE CBOMCTBA TUITMYHBIX MPEICTABUTENEH PA3IUYHbBIX KJIACCOB OPraHUYECKUX
BEILECTB: AJIKAHOB, LHMKJIOAIKAHOB, AJKEHOB, AJIKAJUEHOB, AJIKWHOB, apOMAaTUYECKUX
yIJI€BOJAOPOJIOB, CHUPTOB, albIACTHJIOB, KETOHOB, KapOOHOBBIX KHCIOT, INPOCTHIX U
CIIOXHBIX A(UPOB, XUPOB, HUTPOCOCAUHEHUNM U aMHHOB, AMHHOKHUCIIOT, OEJIKOB,
yIa€BOA0B (MOHO-, TU- U MOJUCAXapUA0B), UIUTFOCTPUPOBATH FTEHETUUYECKYIO CBA3b
MEXJYy HUMHM YPaBHEHHMSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaAKIUM c
UCITOJIb30BAaHUEM CTPYKTYPHBIX (hOpMYIT; CPOPMHUPOBAHHOCTH YMEHHUS TTOATBEPXKIATh HA
KOHKPETHBIX MTPUMEPAX XapaKTep
3aBUCUMOCTH PEaKIIMOHHOMN CIIOCOOHOCTH OPraHMYECKHX COCIMHEHUN OT KPaTHOCTU H
THUTIa KOBAJICHTHOM CBSI3M (G- U T-CBSI3M ), B3AUMHOTO BIIMSTHUS aTOMOB U TPYIIT aTOMOB B
MOJIEKYJIAX; c(hOpMHPOBAHHOCTh YMEHUSA XapakTepU30BaTh HMCTOYHUKH
YTI€BOJAOPOIHOTO ChIPbsl (HEPTH, MIPUPOAHBIN Ta3, Yroib), CIOCOOBI €ro nepepadoTKu 1
PAaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;
c(hOpMHUPOBAHHOCTH BJIAJICHUSI CUCTEMOW 3HAHHUM O €CTECTBEHHO-HAYYHBIX METOAAaX
NO3HAHUS — HAOJIO/IEHNH, U3MEPEHUU, MOJICIIUPOBAHUH, SKCIIEPUMEHTE (PEaTbHOM U
MBICIICHHOM) ¥ YMEHUS MPUMEHSATH 3TH 3HAHUSI; CPOPMUPOBAHHOCTH YMEHUS
IIPUMEHATH OCHOBHBIE OIIEPALIMU MBICIIUTEIBHON AESATEIBHOCTH — aHAJIM3 U CUHTES,
CpaBHEHHE, 00001IIeHre, CUCTEMATU3AIINIO, BHISBICHUE TPUIHMHHO-CIIEICTBEHHBIX
CBsI3€#l — JJIsl M3YYEHUS CBOWCTB BEIIECTB M XMMUYECKUX PEaKINii; CHOPMUPOBAHHOCTh
YMEHHU: BBISIBIIATh B3aUMOCBSA3b XUMUYECKUX 3HAHUU
C TIOHSTHSIMHU M TIPEJICTABIICHUSIMU JPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB i OoJee
OCO3HAHHOTO MOHMUMAHUS CYIIHOCTH MATEPUAJIBbHOrO E€JWHCTBA MHUPA, HUCIOJIb30BATH
CUCTEMHbIC 3HAHUS IO OPraHUYECKON XMMHUU ISl OOBSICHEHUS WU MPOTHO3UPOBAHUSA
SBJIICHUW, WMEIONINX €CTECTBEHHO-HAYYHYIO0 NPUPONY; CHOPMHPOBAHHOCTH YMEHHIA:
MPOBOJUTH PACUETHI IO XUMUIECKUM (HOpMyIam
Y YPaBHEHUSIM XUMUYECKUX PEaKIUi C UCMOIb30BaHUEM (PU3HUECKUX BEIWYUH (Macca,
00beM ra3oB, KOJIUYECTBO BEUIECTBA), XapaKTEPU3YIOIIUX BEUIECTBA C KOJIMUYECTBEHHON
CTOPOHBI: PACUEThI 110 HAXOXKICHUIO XUMHUECKON (DOPMYJIIbl BEILIECTBA IO U3BECTHBIM
MACCOBBIM JIOJISIM XUMUYECKUX AJIEMEHTOB, MMPOAYKTAM CrOPaHUs, INIOTHOCTH
ra3o00pa3HbIX BEMIECTB; C(HOPMUPOBAHHOCTH YMEHUN: IPOTHO3UPOBATD,
aHaJIN3UPOBATh U OLICHUBATH
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C TIO3UITUI DKOJIOTHYECKONU 0€30MaCHOCTH IMOCIEACTBUS OBITOBOM M TIPOU3BOICTBEHHON
JeSATETHHOCTH YEIIOBEKA, CBA3aHHOMN C TIEPepabOTKOM BEIIEeCTB, UCIIOIH30BaATh
MIOJTYYCHHBIE 3HAHMS JIJIs1 IPUHATHS TPAMOTHBIX PEIISHU TPOOIeM B CUTYaIIHSX,
CBSI3aHHBIX C XUMHEH; CHOPMUPOBAHHOCTh YMEHHUN: CAMOCTOSITEIIBHO TUIAHUPOBAThH U
MIPOBOIUTH

XUMHYECKUH IKCTIEPUMEHT (TIOTyUYeHNE U U3YUCHUE CBOMCTB OPraHMYECKUX BEIIECTB,
KaueCTBEHHBIC PEAKITUHU YTIICBOIOPOIOB PA3TUYHBIX KIIACCOB M KUCIOPOICOACPKAIIIX
OpPraHUYECKHUX BEIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 33124 110 PaCcIIO3HABAHUIO
OpraHUYeCKUX BCIIIECTB) C coOIroIeHuEM paBUiI 0e30ImacHOr0
oOparieHus ¢ BEIIECTBAMH U JJAOOPATOPHBIM 000pyA0BaHUEM, (HOPMYITHPOBATH

IIeJTb UCCIICIOBAHUS, TIPEJICTABIIATh B Pa3IUIHON (pOopMe pe3ybTaThl SKCIICPUMEHTA,
aHAJM3UPOBATh W OIICHUBATH UX JJOCTOBEPHOCTH;, C(HOPMUPOBAHHOCTH YMCHUN:
cOoOJTI0IaTh TIPAaBHUIIA SKOJOTUYECKH I1eJIeCO00Pa3HOTO MOBEACHUS B OBITY

U TPYAOBOH JACATEIBHOCTH B LIEIAX COXPAHCHHS CBOETO 3JJ0POBBS, OKPYIKAIOIICH
IPUPOTHON CPEJIbl U JJOCTHKCHUS €€ YCTOWYMBOTO pa3BUTHS; OCO3HABATh OMACHOCTH

TOKCHYCCKOI'O )lefICTBI/ISI Ha KHUBBIC OpTraHU3MBbI
OIIPCACICHHBIX OPTraHNYCCKHUX BCIICCTB, IIOHUMAaA CMBICJI ITIOKA3aTCIIA HI[K,
AHAJIU3UPOBATH IIGJIGCOO6p&3HOCTI> IMPUMCHCHUA OpPTraHNYCCKUX
BCHICCTB

B TMPOMBIIUJIEHHOCTH ¥ B OBITY C TOYKH 3pPEHUS COOTHOIICHUS PHUCK-TONIb3a;
c(hOpMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATH IICICHANIPABICHHBIA TOUCK XHUMUYECKON
uHGOpMAIIMK B PA3IUYHBIX MCTOYHMKAX (Hay4dHas M y4eOHO-HaydHas JUTeparypa,
cpenctBa MaccoBoil mHbopmManuu, NUHTEpHET U Apyrue), KPpUTHUYECKH aHAIU3UPOBATH
XUMHYECKYI0 MH(pOpMaIio, nepepadaTeiBaTh €€ U HCIOJIB30BaTh B COOTBETCTBUU C
MOCTaBJICHHOW y4eOHOM 3a7a4eil.

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «O0mas ¥ HeOpraHu4eckas XuMHsh)
OTpPAXKAIOT:
c(hOpPMHUPOBAHHOCTh  MPEIACTABICHUMN: O MaTepuajbHOM €IMHCTBE MHDA,
3aKOHOMEPHOCTSX Y IMO3HABAEMOCTH SIBIICHUN
IIPUPOJBL, O MECTE U 3HAYCHUHU XUMUH B CUCTEME €CTECTBEHHBIX HAYK U €€ POJIN B
o0ecreueHnn yCTOMIMBOTO Pa3BUTHS, B PEIIICHUH TPOOJIEM SKOJIOTUIECKOM,
SHEPreTUYECKOM U MUILEBON 0€30MacHOCTH, B Pa3BUTHUU MEIULIMHBI, CO3/IaHIUN HOBBIX
MaTepUaos, HOBBIX VCTOYHHUKOB DHEpPruu, B obOecrieueHU U
palMOHATIBLHOIO MPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MUPOBO33PEHUS U
00111e# KyJIbTYphI UEJIOBEKA, a TAKXKE SIKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIICHUS K
CBOEMY 3JI0POBBIO U MPUPOAHOH cpene; chOPMUPOBAHHOCTD BIAJICHUSI CUCTEMOM
XUMHAYECKHX 3HAHUHM, KOTOpas BKIIIOYAET: OCHOBOITIOJIATAIOIINE MTOHATUS — XUMUYECKUN

28



®denepanbHas padouas nmporpamma | Xumus. 10—11 kmaccel (yriryOiaeHHBIH YPOBEHbD)

3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, AJICKTPOHHAs 000JI09YKa aToMa, s-, P-, d-aToMHbIe
opOuTanu, OCHOBHOE U BO30YXKJIECHHOE COCTOSIHUS aTOMa, THOPUAN3AIINS ATOMHBIX
opOuTanei, MoH, MOJICKYJIa, BAJICHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, CTETICHb
OKHUCJICHHUS, XUMUUYECKas CBS3b (KOBAJEHTHAs, MOHHAsS, METaJlJInyecKas, BOAOPOIHAs),
KPUCTAJUIMYECKAsl PEIICTKA, XUMHUYECKAsl PEAKIUs, pACTBOP, JNEKTPOIUTHI,
HE3JICKTPOJIUTBIL, JICKTPOJUTUYECKASA TUCCOLUALINS, CTETIEHD TUCCOLUAIINH,
BOJOPOJHBIN MOKa3aTeNb, OKUCIUTEh, BOCCTAHOBUTEIb, TEIJIOBON A PeKT
XUMHUYECKOW PEAKIINH, CKOPOCTh XUMUUECKOW PEAKIINU, XUMUUYECKOE PABHOBECHE;
TEOPHUH U 3aKOHBI (TEOPUS AIEKTPOJIUTHIECKON JTUCCOIUAIINY, TIEPUOTAYECKUIT
3akoH J[.1. MennaeneeBa, 3aKOH COXpaHEHUSI MACChI BEIIECTB, 3AKOH COXPAHECHUS U
MPEBPAILECHUS SHEPTUHU TPU XUMHYECKUX PEAKIUAX, 3aKOH MOCTOSTHCTBA COCTaBa
BEIIIECTB, 3aKOH JICMCTBYIOIINX MACC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH A3bIK XUMUU,
MHUPOBO33PEHUYECKUE 3HAHMUS, JeXallue B OCHOBE MMOHUMAaHUS
MPUYUHHOCTH U CUCTEMHOCTH XMMUUYECKHUX SBJICHUM; COBPEMEHHBIEC
MPEJCTABJIICHUS O CTPOCHUH BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAJIMOJICKYJISIPHOM YPOBHSIX; MPEACTABICHUS O MEXaHU3MaX XUMHUYECKUX PEAKIIUA,
TEPMOANHAMHUYECKUX
U KHUHETHYECKHX 3aKOHOMEPHOCTSAX HMX IMPOTEKaHUS, O XUMHUYECKOM pPABHOBECHH,
pacTBOpax U IUCIIEPCHBIX cUCTeMaX; (HaKTOJIOTUYECKHUE CBEACHUS O CBOMCTBAX, COCTABE,
NOJIYYeHUH M O€30MacCHOM HCIOIb30BAHUU Ba)KHEHIIMX HEOPTaHHMYECKHX BEIIECTB B
OBITY ¥ TPAKTUYECKOW JCSATEIBbHOCTH 4YEJIOBEKa, OOMIMX HAyYHBIX MPUHIIUAIAX
XUMHYECKOTO TPOU3BOJICTBA; CPOPMHUPOBAHHOCTH YMEHHU: BBISBISTH XapaKTEPHbBIC
NPU3HAKU NOHATUM, YCTAHABIMBATH UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHE
HNOHSATUS NPY ONTMCAHUN HEOPTaHUYECKUX BEILIECTB M UX MPEBPAILCHHUI;
chOpPMHPOBAHHOCTh ~ YMEHHSI  HCIOJB30BaTh  XUMHUYECKYIO  CHMBOJIHKY
JUISL  COCTaBIIeHHS (OPMYNT BEHIECTB U YPaBHEHUW XUMUYECKHUX PEaKIIH,
cucreMarnueckyto HomeHkiarypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTAEIIBHBIX
BEIECTB; CHOPMHUPOBAHHOCTh YMEHHSI OMPEACNIATh BaJICHTHOCTh U CTENIEHb OKUCICHUS
XUMHUYECKHUX AJIEMEHTOB B COEAMHEHUAX, BUJl XUMUYECKOU CBSI3U (KOBAJICHTHAsI, MOHHAS,
MeTaJTMYeCKasi, BOJAOPOAHAS ), TUI KPUCTAIUIMYECKON PEIIETKH KOHKPETHOIO BEIIECTBA;
c(hOpMHUPOBAHHOCTh YMEHHSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB
OT BUIa XMMUYECKOM CBSI3U U TUMA KPUCTAIUIMYECKON PEIIETKH, OOMEHHbBIN
U JOHOPHO-aKIENTOPHBIA  MEXaHM3Mbl  OOpa30BaHUsI  KOBAJEHTHOW  CBS3H;
c(hOpMUPOBAHHOCTh YMEHHI: KIacCU(PUIIMPOBATh: HEOPraHUYECKHUE BELIECTBA MO HX
COCTaBy, XUMHUUECKHUE PpEaKUUH [0 Ppa3IUYHbIM NpU3HAKaM (YHCIYy UM COCTaBy
pearupymromnmx BeIIEeCTB, TEMIOBOMY J(PdeKTy peakuuu, HU3MEHEHUIO CTEleHEH
OKUCJIEHUSI  DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO Karajiu3aTopa U  JIpyrue);
CaMOCTOSITEIbHO BEIOMPATh OCHOBAHUS W KPUTEPUU JJI KilaccuuKaiuu
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M3y4YaeMbIX BEIIECTB U XUMHUECKUX peaKInil; ChOPMUPOBAHHOCTh YMEHUS PACKPHIBAThH
CMBbICII Tniepuoauueckoro 3axkoHa J[.M. Menneneesa U IEMOHCTPHUPOBATH €TI0
CUCTEMATU3UPYIOIIYI0,  OOBSICHUTEIbHYIO U TPOTHOCTUYECKYIO  (DYHKIIHH;
c(hOpMHPOBAHHOCTh YMEHUI: XapaKTEPHU30BaTh JEKTPOHHOE CTPOCHHUE aTOMOB U HIOHOB
XUMHYECKUX IJIEMEHTOB

nepsoro—yerseproro nepuonos Ilepuommyeckoir cucremsl .M. Menzaeneena,
UCIIOJIBb3YS MOHSATUS «IHEPTETUYECKUE YPOBHI», «IHEPreTHUECKUE TOTYPOBHI», «S-, P-
, d-aromHBIC OpOWMTANM», «OCHOBHOE M BO30YXKICHHOE JHEPreTUYCCKHE COCTOSIHHS
aToOMa»; OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX FJIEMEHTOB M UX
coenvHeHui mo nepuonaMm M rpynnam Ilepuoanueckoi cucremsl [I.. Menneneesa,
BaJICHTHbIE BO3MOKHOCTH aTOMOB AJIEMEHTOB Ha OCHOBE CTPOEHHUS MX 3JIEKTPOHHBIX
o0osovek; CcHOPMUPOBAHHOCTh YMEHHUW: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHYECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOITBEPKIATh CYIIECTBOBAaHUE
TeHEeTHYECKOU CBSI3U MEXKy HEOPraHUYECKUMHU BEIIECTBAMH C IIOMOIIbIO YPaBHEHH
COOTBETCTBYIOIIMX XUMHYECKUX PEAKIHii; CHOPMUPOBAHHOCTh

YMEHMS pacKpbIBAaTh CYIIHOCTD:

OKHUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKLIUH  IOCPEICTBOM  COCTAaBIIECHUS
AJIEKTPOHHOT0 OajaHca 3TUX PEAKIIMI; peaKkIii HOHHOTO 0OMEHa IyTEM COCTABIECHUS UX
IOJIHBIX W COKpPAIlCHHBIX MOHHBIX YPAaBHEHUWM; pEakUUWd TUAPOJIA3A;  PEaKLUH
KOMILIEKCOOOpa3oBaHusl (Ha IpUMepe T'HAPOKCOKOMILJIEKCOB IIMHKA
U aJIIOMUHUS );

c(OpMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH IPOTEKAHUS XUMUYECKUX
pEaKuid C y4eTOM UX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep U3MEHEHHsI CKOPOCTH
XUMUYECKOM peakiuu B 3aBUCUMOCTU OT Pa3lIMYHBIX (PAKTOPOB, a TAKXKE XapakTep
CMEUIECHUS] XUMHYECKOI'0 PABHOBECHSI I10J] BIIMSIHUEM BHEIIHUX BO3ACHCTBUM (IPUHLINI
Jle IaTtenbe); cOpMUPOBAHHOCTh YMEHHsSI XapaKT€pHU30BaThb XUMHUYECKHE PEaKIUH,

Jexalue
B OCHOBE NPOMBIIIJIEHHOTO IMOJIYYEHHUS] CEPHOW KHUCIIOTBHI, aMMHaKa, OOIIHEe Hay4HbIE
MPUHIUIIBI XUMHUYECKUX IIPOU3BOJICTB; LEJECO00Pa3HOCTD IPUMEHEHUS
HEOPraHWYECKUX BELIECTB B POMBIIIIEHHOCTH U B OBITY C TOUKHU 3PEHUS COOTHOLIEHUS
PHUCK-TI0JIb3a; C(HOPMHUPOBAHHOCTH BIAJACHMUS CHCTEMOM 3HAHUN O METOAaX HAay4YHOTO
MO3HAHUS SIBJICHUI IPUPObI — HAOJIIOIEHHE, U3MEPEHUE, MOAECIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIM U MBICJIEHHBIH ), UICIIOJBb3yEMbIX B €CTECTBEHHBIX HAyKaX, YMEHUS IPUMEHSTh
3TH 3HAHUS NPU SKCHEPUMEHTAIBHOM HCCJIEAOBAHMM BELIECTB U I OOBSICHEHUS
XUMHYECKUX SIBICHHM, MMEIOIIMX MECTO B NPHUPOJAE, MPAKTUYECKON MAESTEIbHOCTU
YelloBeKa M B IOBCEJHEBHOM JKU3HU; COOPMUPOBAHHOCTh YMEHUS BBISBISATH
B3aMMOCBSI3b XUMUYECKUX 3HAHUM
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C MOHSATUSAMU U TIPEACTABICHUSIMH IPYTUX €CTECTBEHHO-HAYUYHBIX NMPEIMETOB JJis OoJee
OCO3HAHHOI'0 TOHUMAaHMSI MaTEPUATIBHOTO €IUHCTBA MUPA; CHOPMUPOBAHHOCTh YMEHUS
MIPOBOJIUTH PACUETHI:
C UCIIOJIb30BaHUEM TOHSATUN «MaccoBasi J0Jisl BEIIECTBA B PACTBOPE» U «MOJISIpPHAS
KOHIICHTpAIIUs»; MAacChl BeIlIeCTBa WIM 00beMa rasa Mo H3BECTHOMY KOJHUYECTBY
BEIIIECTBA, MACCe
WM 00bEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMHU BEIIECTB; TEIJIOBOTO
s dekra peakiuu;
3HAYEHUsI BOJOPOIHOTO MOKA3aTeNsl PACTBOPOB KUCIIOT U IIEJI0UEH C U3BECTHOU
CTEMEHbIO JUCCOIMAIUM;, Macchl (00beMa, KOJUYECTBA BEIIECTBA) MPOJYKTA PEAKIIUH,
€CJIi OJTHO
M3 HMCXOJHBIX BEIIECTB JIaHO B BHUJIE pACTBOpa C OIPEICIECHHOM MACCOBOM HOJIEH
PacTBOPEHHOI'O BEIECTBA WJIM JaHO B M30BITKE (MMEET MPUMECH); JIOJU BBIXOJA
MPOJIYKTa peaKIuu; OOBEMHBIX OTHOIIECHUN Ira30B;
c(hOpMUPOBAHHOCTh YMEHHUI: CAMOCTOSITEIHLHO TUIAHUPOBATh U TTPOBOJIUTH
XUMHYECKUN SKCIEPUMEHT (MPOBEACHUE peakluii MOHHOTO OOMEHa, MOJTBEPKIECHUE
KaueCTBEHHOTO COCTaBa HEOPraHWYECKUX BEIIECTB, OINPENEIEHUE CpPENbl pacTBOPOB
BEIIECTB C MOMOIIBIO MHAMKATOPOB, U3YUYEHHUE BIMSHUS Pa3IUYHBIX (AKTOPOB Ha
CKOPOCTh XMMHUYECKOW pEaKIMH, PELICHHE >3KCIEPUMEHTAIbHBIX 3aJad [0 TeMaMm
«Metame»y u «Hemeramnel») ¢ coOoieHHEeM MpaBuiI 0€30MacHOTO OOpalieHus ¢
BEIIECTBAMHU U JIAOOPATOPHBIM 000PYyI0BaHUEM, (POPMYITHPOBATH IIE€JIb MUCCIICAOBAHUSA,
NPEJCTABISATh B pa3Nu4YHON (GopMe pe3ylbTaThl JKCICPUMEHTa, AHAIMW3UPOBATH U
OLIEHUBATh UX JIOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTh YMEHHI: COOMIOAATH MPABHIIA MOJIH30BAHUS XUMUYECKOM
MOCYJZION 1 TaOOpaTOPHBIM 000pyI0BaHUEM, OOpAIIEHHUs C BEIIECTBAMU B COOTBETCTBUU
C UHCTPYKIUSIMU TIO BBIMIOJTHEHUIO JTA0OPATOPHBIX XUMUUYECKUX OMBITOB, IKOJIOTHIYECKU
11eJeCO00pa3HOro MOBEACHUS B OBITY M TPYAOBOU NEATEILHOCTH B IIENSAX COXpPAaHEHUS
CBOETO 3JI0POBbS, OKPYKAIOIIEH NPUPOJHON Cpellbl U JOCTHKECHUA €€ YCTOWYMBOTO
pa3BUTHA, OCO3HaBaTh OIMACHOCTb TOKCHYECKOTO JACHCTBHUSI HA >KUBbIE OpPraHU3MBbI
ONPEJICIICHHBIX HEOPraHWYECKUX BEIIECTB, IOHMMAas cMbica Tnokazarens [IJIK;
c(hOpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIISITh IEJICHANIPABICHHBIA TOUCK XUMUYECKON
nHpOpMalMK B Pa3IMYHBIX UCTOYHMKAX (Hay4yHas M y4uyeOHO-Hay4yHas JHUTEpaTypa,
cpeacTBa MaccoBoil uH(popmanuu, UHTepHET U Jpyrue), KpUTHUECKU aHAIU3UPOBATH
XUMUYECKYI0 MH(OpMaIHio, nepepadaTbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBHH C
MOCTaBJIEHHON y4eOHOM 3aaueil.
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TEMATHUYECKOE
INJIAHUPOBAHMUE
10 KVIACC
Haumenosanue
No KomnuecTBo OCHOBHBIE BUIIBI NEATEIHHOCTH
pa3aesioB U TEM [IporpammMHoO€e conepxaHue
/1 JacoB oOy4Jaromuxcs

y‘l€6HOI‘O npeamMeTa

Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKO XUMHH
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1.1

[Ipenmer oprannyeckou
XUMUHU.

Teopus
CTPOCHUS
OpraHUYECKUX
coequHeHNN A.
M. bytneposa

[IpeaMer u 3HaUYeHUE OPraHUYECKOU
XUMHUH, TIPEJICTABIECHUE O
MHOT000pa3uu OpraHnYecKux
COCIMHEHUN. DJIEKTPOHHOE CTPOCHUE
aToMa YIJIepoJia: OCHOBHOE U
BO30YXJIEHHOE COCTOsIHUS. BasieHTHBIE
BO3MOHOCTH aTOMa yTJIepoa.
XUMHUYECKast CBS3b B OPTaHMYECKUX
coeMHEeHUsAX. Tumnel rubpuaU3auu
aroma yriepoaa. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHOM CBSI3U
(OOMEHHBIN U IOHOPHOAKIIETITOPHBIN).
Turnbl nepeKpbIBaHUS ATOMHBIX
opOuTanei: G- U T-CBS3U.

OnunHapHas, JBOWHAS U TPOiHas CBS3b.
Crnioco0nI pa3pbiBa CBs3EH B MOJIEKYJIax
opranudeckux BemiectB. [lonstue o
CBOOOJHOM pajauKaie, Hykieoumie wu
AIeKTpoduIIE.

PackppIBaTh CMBICT U3y4aEeMBbIX
MOHSATUHN (BBIIESATh UX XapaKTEPHbIE
MPU3HAKHW ) U IPUMEHSITh ATH
TOHSATHS IIPU ONIMCAHUU COCTaBa U
CTPOCHHUSI BEIIECTB, /11 O0BICHEHUS
OTJICNIbHBIX (DaKTOB U SIBJICHUM.
PackpbIBaTh CMBICH TTOJIOKEHUN
TEOPHUU CTPOCHUS OPTaHUYECKUX
BeulectB A. M. bytiiepoBa u
MPUMEHSTH UX JIJIs1 OOBSICHEHHUSI
3aBUCUMOCTH CBOMCTB BEILIECCTB OT
cocTaBa U cTpoeHus. Mcronbp30BaTh
XUMHUYECKYH0 CUMBOJIMKY JIJIS
COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTHIX,
COKpAIIEHHBIX, CKEJIETHBIX) (hopMyIT
OPraHUYECKUX BEIIECTB.

OnpenensTh BUIAbl XUMHUYECKOMN
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Teopust CTpOECHHSI OPTraHUYECKUX
coequnennid A.M. BytiiepoBa u ee
COBPEMEHHOE Pa3BUTHUE —
CTPYKTYpHAsl TEOPUSI OPraHUUYECKUX
COEJIMHEHUI. 3HAaUCHUE TEOPUHU

CTPOCHUSA OPTraHUYCCKUX COCI[HHCHHfI .

MonekynsipHble U CTPYKTYpPHBIE

dbopmyinbl. CTpyKTypHBIE (HOPMYJIBI
pa3JIMYHBIX BUJOB: pa3BEpPHYyTas,

COKpalllcHHasA, CKCJICTHAI. HBOMCpI/ISI.

Buasl uzomepuu: cTpykTypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHbBIC

3¢ peKTh B MOJIEKYyJIaX OpraHUYECKUX
coenuHeHUM. HOYKTUBHBIN U
Me30MEPHBIA A(PHEKTHI.
[IpencraBnenue o KiaccupuKauu
OPraHUYECKUX BEILIECTB.

[TonsiTie 0 pyHKIMOHATBEHON TPyTIIIE.
['omonorusg. I'omonornyeckue

pansl. Homenkiiarypa

OPraHUYECKUX COCTMHEHUN
(cuctemaTuueckass M TPUBUAIBHBIC
Ha3BaHus). OCOOEHHOCTH 1
KJIacCu(UKaIus OpraHndecKux
peaKIuu.

CBsI3U (OJAMHAPHBIE, KPaTHbIE) B
OpPraHUYECKUX COCAUHEHUSIX.
XapakTepu3oBaTh poJib U 3HAUCHUE
OpPTaHUYECKOW XUMHH B PEIICHUN
po0sIeM SKOJIOTUYECKOH,
MUIIeBOM 0€30MacHOCTH, B
Pa3BUTUU MEIULIMHBI, CO3TaHUN
HOBBIX MaTEpHaJOB, B
o0OecrieueHUH ParuOHAITLHOTO
PUPOIOIIOIH30BAHUS;

MMOATBCPKAATH €€ CBA3b C IPYTUMHU
HayKaMH.

Hcnonp30BaTh MOAETH
OpPraHUYECKHUX BEIIECTB JIJIs
WUTIOCTPALUY UX XUMHYECKOTO U
IIPOCTPAHCTBEHHOTO CTPOCHHUS.
HaOmromaTe ¥ onmuceIBaTh
JIEMOHCTPAIIMOHHBIE OTIBITHI;
IIPOBOJIMTH M ONKMCHIBATH
1ab0paTOpPHBIC OMBITHI
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OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE
pPEaKIHUH B OPTaHUYECKON XUMHUH.
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JKCNepUMEeHTAIbHbIE METOAbI
U3y4YeHHS BelIeCTB U UX
NpeBpalleHn:

O JleMoHCTpanuu:

O 03HaKOMJICHHE C oOpasiaMu

OpraHUYECKHUX BEIIECTB U MaTepUaaMu
Ha UX OCHOBE;

O OTIBITHI 110 TIPEBPAILIEHUIO
OpraHMYECKUX BEIECTB NMPU HArPEBAHUU
(nmnaBneHue, OOyTIUBaHUE U TOPEHUE).

O JlaGopaTopHbI€ OMBITHI:

O MOACIIMPOBAHHUC MOJICKYJI
OPraHUYCCKHX BCIICCTB

Hroro mo pazneny 8

Pa3znea 2. YrieBogopoasbl
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2.1

IIpenenbubie
YIJII€BOAOPOIBI —
aJIKaHbl, HUKJIOAJIKAHBI

Ankanbl. ['omonoruueckuii psin
aJKaHoB, o01mIas Gopmya,
HOMEHKJIaTypa W U30MEpHs.
DIJIEKTPOHHOE W MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYIl alIKaHOB, SP°-
rudpuan3anus aTOMHBIX OpOUuTaen
yIJIepoJia, G-CBS3b.

du3nyecKUe CBOMCTBA aJIKaHOB.
XUMHUYECKHE CBOKMCTBA AJIKAHOB: PEAKIIUH
3aMeIleHUs, U30MEPU3aLINH,
JNETUIPUPOBAHUS, LIMKITU3AIIUH,

MUPOJIN3a, KPEKUHTa, TOPEHUSI.
Haxoxnenue B npuponae. Criocoosl

BianeTts n3y4aeMbIMU XUMUYECKUMU
MIOHATUSAMM.

BbIABIATE XapakTepHbIE
IIPU3HAKU NIOHATHUH,
YCTaHaBIMBATh UX B3aUMOCBSI3b,
UCIIO0/Ib30BATh COOTBETCTBYIOILNE
IIOHATUSA IIpU ONMCAHUU COCTABa,
CTPOECHUs U IPEBpALLCHUN
OPraHUYECKUX COCIUHEHUM.
Hcnonb30BaTh XUMUYECKYHO
CUMBOJIMKY ISl COCTaBIICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX

MOJIYYEeHUSI ¥ IPUMEHEHUE aJIKaHOB.
Huknoankauel. O6mas Gopmyina,
HOMEHKJIaTypa U U30MEPHS.
OcoOEHHOCTH CTPOCHHS U XUMHUYECKUX
CBOMCTB MaJjbIX (IIHUKJIOMPOTIaH,
UKII00yTaH) ¥ OOBIYHBIX (ITUKIIOTICHTAH,
IIUKJIOTEKCaH) IUKI0aTKaHOB. CiocoObl
MOJIYYCHUS ¥ IPUMEHEHNE ITUKIIOATKAHOB

(pa3BepHYTOM, COKpaIIEHHOMH,
CKEJIETHOM) (hOpMYyJT yTIIeBOIOPOIOB.
VYcranaBnuBaTh NPUHAICKHOCTD
BEILIECTB K ONPEICIICHHOMY KJIacCy
YIIEBOAOPOJIOB IO COCTABY M
CTPOCHHIO, HAa3bIBaTh UX IO
CUCTEMATUYECKO HOMEHKJIATYpE;

37



denepanpHas padoyas nporpamma | Xumus. 10—11 kimacce! (yriyOneHHbINH YpOBEHB)

2.2

Henpenenvubie
yIJII€BOAOPOIBI:
AJIKEHBI, aJIKaIUCHBI,
AJKHAHBI

14

AnkeHsl. [ OMOJIIOTHYECKHN ST AIIKEHOB,
obmast hopmysa, HOMEHKIATYpa.
DJIEKTPOHHOE U MMPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYII aJIKEHOB, SP*-
rudpuan3aus aTOMHBIX OpOUTaen
yriiepoja, 6- U m-cBsi3u. CTPyKTypHas 1
reoMeTpudeckas (yuc-mpamnc-)
n3zomepusi. Duznyeckue CBOMCTBA
AJIKCHOB. XMMHUYECKHE CBOMCTBA:
peaKUUM TPUCOETUHEHUS, 3aMEIICHUS B
O-TIOJIOKEHUE TPU JBOWHOM CBA3H,
MOJIMMEPHU3ALIMU U OKHCIICHHUS.
lIpeocmasnenue o mexanuzme peaxyuu
INEKMPOPUILHO20 NPUCOEOUHEHUS.
[IpaBuio MapkoBHuKOBa. KauecTBeHHBIE
pEaKiuy Ha TBOMHYIO CBS3b.

CnocoObI osTy4eHus: ¥ MPUMEHEHHUE
aJIKCHOB.

Ankanuensl. Knaccudukamms

MIPUBOIUTH TPUBUATLHBIC Ha3BAHUS
OTIEIBHBIX TPEICTABUTEIICH
YTJIEBOJIOPOJIOB.

OmnpenensaTs BUIbI XUMUYECKON
CBSI3M B MOJIEKYJIaX YTJIEBOJOPOJIOB
(KOBaJICHTHASI HETIOJISIPHAS |
NOJIIpHAs, G- U T-CBA3b).
[TonTBepkaaTh Ha KOHKPETHBIX
pUMEpPax XapakTep 3aBUCUMOCTH
PCaKIMOHHOM CIIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPAaTHOCTH U THUIIA
KOBQJICHTHOM CBSI3M (O- U TT- CBSI3H),
B3aMMHOT'0 BJIMSIHUSI aTOMOB M TPYIII
aTOMOB B MOJICKYJIaX; a TAaKXKe OT
0COOCHHOCTEH peaau3auu
Pa3JIMYHBIX MEXaHU3MOB ITPOTCKAHMS
peaKiuu.

XapakTepu30BaTh COCTaB, CTPOCHHE,
npuMeHeHNe, PU3NIECKUe U
XUMHUYECKHUE CBOMCTBA, Ba)KHEHIIINE
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aJNKaJUEeHOB (CONpPsHKEHHBIE,
U30JINPOBAHHBIC, KYMYIUPOBAHHbLE).
Oco0OEHHOCTH AIEKTPOHHOTO CTPOCHUSL U
XUMUYECKUX CBOMCTB COMPSIAKEHHBIX
JIWUEHOB, 1,2- u 1,4-ipucoenHeHue.
[Tonmumepu3zarust CONpsiKEHHBIX TUCHOB.
Cnoco0bI mosTy4eHus: U MPUMEHEHUE
aJIKaJIMEHOB.

Ankunsl. ["'omonornyeckuil psa
aJIKUHOB, 0011as hopmyia,
HOMEHKJIATYypa U U30MEPHUSL.
DJIEKTPOHHOE

Y IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
AJIKUHOB, SP-TUOPUAN3AIIHS
AJICKTPOHHBIX OpOHTAIel aToMa
yriepoaa. duznyeckre CBOWCTBa
AJKUHOB. XHMMUYECKUE CBOMCTBA:
peaKIuu NPUCOEANHEHUS, TUMEpU3ALUU
U TPUMEPHU3ALINH, OKUCIICHUS.
KucnoTHble cBOMICTBA aJIKUHOB,
MMEIOIINX KOHIIEBYIO TPOHHYIO CBSI3b.
KauecTBeHHBIE peakiii HA TPOUHYIO
cBs3b. CrTOCOOBI MONMyYeHUs U
NPUMEHEHHE AJIKHHOB

CIOCOOBI TTOJTYYEHUS YTJIEBOIOPOJIOB,
MpUHAJICKAIINX K Pa3TUIHBIM
KjaccaM.

BBISBISATE TEHETUYECKYIO CBA3b
MEXY YIIIEBOAOPOIaMU Pa3IMUHBIX
KJIACCOB U MOJITBEPKIATH €€
HaJU4Yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUUECKUX
pEaKIMK C UCIOJIb30BAHUEM
CTPYKTYPHBIX ()OPMYJT BEIIECTB.
XapakTepu3oBaTh HCTOUHUKH
YTJIEBOJIOPOTHOTO CHIPhs (HE(PTH,
MIPUPOJIHBIN Ta3, YTOJb), CIOCOOBI UX
nepepaboTKU U MPAKTHUECKOE
MIPUMEHEHHE TOJTy4YaeMbIX MPU ITOM
MPOAYKTOB.

Hcrnons3oBaTh 001IEHAYYHBIE
METO/Ibl IO3HAHUS TIPH
CaMOCTOSITEIILHOM

MJIAHUPOBAHUM, IPOBEJACHUN U
OIMCAaHUH XUMHUYECKOTO
sKcriepuMeHTa (JtTabopaTopHbBIC
OTBITHI ¥ TIPAKTHYECKHE PaOOTHI).
CrnenoBath npaBuiiam
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2.3

ApomaTtnyeckue
yTIE€BOIOPO/IbI (ApEHBI)

ApoMaTHyecKue yriieBoJ10pOIbL.
["'omonorudeckuii psisi apeHoB, 001Ias
dbopMya, HOMEHKIIATypa U U30MEPUS.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE

0e3omacHoi paboThI B
nabopaTopuu Mpu
UCTIOJIb30BAaHUHN XUMUYECKON
MOCyJIbl U 000pyIOBaHUS, a
TaKKe

CTPOCHHE MOJICKYJIbI OEH301a.
Pur3nueCcKue CBOMCTBA APEHOB.
XuMHUecKue cBoiicTBa O€H30J1a U €ro
TOMOJIOTOB: PEaKIIUU 3aMCIICHUS B
OCH30JIbHOM KOJIBIIE U YTIIEBOIOPOTHOM
paaukane, peakiui IpUCcoeIUuHECHUS,
OKHCJIEHHE T'OMOJIOI0B OEH301JI1a.
[IpencraBnenne 00 OpUEHTUPYIOIIEM
JIEUCTBUU 3aMECTUTEIIEN B OEH30JIbHOM
KOJIbIIC Ha MPUMEPE ATKHIBHBIX
paauKaioB, KapOOKCUIIBLHOM,
TUJPOKCWIBHBINA, aMUHO- U HUTPOT'PYMII,
aTOMOB T'aJIOICHOB.

OCco0EHHOCTH XUMHUYECKUX CBOMCTB
ctupona. [lonmumepuszanus ctuporna.
Crioco6bl IOTy4YeHHs 1 PUMEHEHUE
apOMaTUYECKUX YIJIEBOJOPOJIOB

npaBHUiaM OOpAaIEHUS C
BCIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU BBITIOJTHCHUS
71a60paTOPHBIX OMBITOB U
MPAKTHYCCKUX padOT 10
TIOJTYYEHUIO U U3YUEHUIO
OpPTaHUYECKUX BEIICCTB.
[MpencraBisTh pe3yIbTaThl
DKCIIEPUMEHTA B hOpMe 3aITucu
ypaBHEHUH COOTBETCTBYIOIUX
peakiuii u 1enaTh BEIBOJIBI HA UX
OCHOBE.

[IpoBOANUTH BBIYMCIICHUS IS
ONPEAEIEHUS MOJEKYIISPHOU
(dbopMyITBI OPraHUYECKOTO BEIIECTBA
10 YPABHEHUIO XUMUYECKOU
PEaKUH U IO MaCCOBBIM JOJISIM
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2.4

IIpuponHbIle HCTOYHUKA
YII€BOJOPOIOB U UX
nepepadoTKa

[Ipupoanslii raz. [lonyTHble HeTAHBIE
ra3pl. HeTh 1 ee mpoucxoxaeHue.
KamMmeHHbI# yronb 1 MpOayKTHI €T0
nepepadoTKu.

CnocoObl nepepaboTku HEPTH:
NepEeroHKa, KPEKUHT (TEPMHUYECKUH,
KaTaJUTUYECKUH ), pudOpMUHT,
nupoau3. [IpoaykTel nepepadoTku
HePTH, WX MPUMCHCHUE B
NPOMBIIIUICHHOCTH U B OBITY.

aTOMOB JJIEMEHTOB, BXOJSIIUX B €TI0
cocTas, 1o macce (00bemy)
IIPOTYKTOB CTOpPaHUs.
CaMoCTOATENBHO IJIAHUPOBATh U
OCYLIECTBIIATH CBOIO
MIO3HABATENBHYIO JIEATEIIBHOCT;
IIPUHUMATh aKTUBHOE y4acTHE B
IpynnoBoil yueOHOM AesTENbHOCTH

I'eneTnyeckas CBA3b MCIKAY Pa3INYHBIMU

KjIacCaMH YIJI€BOOOPOIOB
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2.5

["amoreHnpoun3BoaHbIE
YIJII€BOJIOPOJIOB

DIIEKTPOHHOE CTPOCHUE
rajoreHONPOU3BOJAHBIX YIIIEBOJOPOAOB.
Peaknun 3aMenienus rajioreHa Ha
TUJPOKCHII, HATPOTPYIIITY, IMAHOTPYIIITY,
aMuHoOrpymmy. /leiicteue Ha
rajoreHIpPOU3BOAHBIE BOJTHOTO U
CIIUPTOBOTO PACTBOPA IIEJIOYH.
B3auMoelicTBrue qurajioreHajJkaHoB C
MarHvem u uHkoM. [lonsatue o
METAJUIOOPTAHUYECKUX COCTUHEHUSX.
Hcnonb3oBaHue rajioreHnpor3BOIHBIX B
OBITY, TEXHHKE W B CHHTE3E.
JKCnepUMEeHTAJIbHbIE METOAbI
U3Y4YCHHS BelleCTB U UX
npeBpalleHn:

O JleMoHCTpamuu:

O JeMOHCTpaIus GU3NIECKUX
CBOWCTB yTJIEBOJIOPOJIOB
(pacTBOPUMOCTb);

d Ka4eCTBEHHBIE PEaKLUU
YTIEBOJAOPOJIOB PA3IMYHBIX KIACCOB
(oOecrBeunBaHre OPOMHOMN WITH
MOJIHOHM BOJIBI, PaCTBOpA MIEpMaHTaHATa
KaJusi, B3aMMOJICHCTBHE alleTUJICHA C
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aMMHa4YHBIM PACTBOPOM OKCHJIA
cepebpa);
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O o0pa3lbl I1acTMacc, KaydykoB U

PE3UHBI;

O kosutekiuu «Hedptb» u «Yromnby;
O BUJeopparMenT «BynkaHu3auus

PE3UHDBD).

0 JIaGopaTopHbie OnbITHI: [
O3HAKOMJIEHHE C 00pa3laMu
MJIaCTMAcC, KaydyKoB U
PE3UHBI;

O MOACIUPOBAHUC MOJICKYJI
YIJICBOAOPOAOB U I'aJIOTCHOIIPONU3BOAHBIX

O MOJIyYeHUE METaHa U U3YYEHHUE €TO
CBOMCTB,;
O MOJIy4YCHHUE alleTUJICHA U U3YUYEHUE

€r0 CBOICTB.

* [IpakTuueckue paboTHI:
Ne 1. [lonyuenue sTuneHa U U3y4YEHHUE €r0

CBOMWCTB.
* PacueTHEIE 3a1a4U;

d onpeielieHHe MOJIEKYJISIPHOM
(dbopMyIIBI OPraHUYECKOTO BEIIEeCTBA TIO
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MaCCOBbIM JO0JIM AaTOMOB JJICMCHTOB,
BXOOAIIHUX B €I'0 COCTAaB,

O HaXO0XICHUE MOJIEKYJISIPHOM
(bopMyJTbI OPraHUYECKOr0 COCAMHEHUS 110
macce

(00BeMy) IPOYKTOB CTOpPaHUs;
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pacyeTsl 0 YPaBHEHUIO XUMUYECKOU
peakuu

Hroro no pazneny

35

Paznex 3. Kucisiopoacoaepskamnue oprannyeckue coelMHeHust
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3.1

Cnouptel. @eHon

11

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI.
Crtpoenue MoJekyn (Ha mpumepe
METaHOJIa M 3TaHoja). 'oMoornyeckuii
pan, obmast popmysa, u3oMepus,
HOMEHKJIaTypa U KJlaccuduKkaius
cupToB. PU3NUYECKHE CBOMCTBA
cnupToB. BogopoaHas cBs3b.
XUMHUYECKHE CBOWCTBA: PEAKIIUU
3aMeIlleHus, IeTUuApaTaluu, OKUCICHHUS,
B3aMMOJICHCTBUE C OPraHUYECKUMHU U
HEOPraHUYECKUMU KUCIOTaAMHU.
KauectBenHas peakius Ha
OJITHOATOMHBIE CITUPTHI.
DU3NOJIOTHYECKOE JIeHCTBHE dTaHOJIA U
METaHOJIa HA OPTaHU3M YeJIOBEKa.
CniocoObl osTy4eHus 1 MPUMEHEHHUE
OJIHOATOMHBIX CIIUPTOB. [IpocThie
3(HUpbI, HOMCHKIIATypa H H30MEPHSI.
Ocobennoctu GU3HYECKUX U
XUMHUYECKUX CBOMCTB.

MHoOroaToMHEbIE CIIMPTBI: 9THJICHITIUKOJIb

U ravneput. @U3nyecKne U XUMUYECKHUE
CBOMCTBA: pEAKIUH 3aMEIIECHUS,
B3aMMO/ICVCTBUE C OPTaHUYECKUMH

PackpbiBaTh CMBICT U3Y4aE€MbIX
MOHSATUHN (BBIIEIATh UX XapaKTEePHbIE
MPU3HAKW) U IPUMEHSITH 3TH TOHITHUS
MIpY OMUCAHUU COCTABA U CTPOCHUS
BEIIECTB, JJI O0OBSICHEHHS
OTJICNIbHBIX (DaKTOB U SIBICHUM.
Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJIsl COCTABJICHHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOM, COKPAIICHHOM)
bopMyJT KUCIIOPOACOIePIKALIUX
OpraHUYECKHUX BEIIECTB.
VYcraHaBnuBaTh NPUHAIIEKHOCTD
KHCIIOPOIOCOAEPKAIINX
OpraHUYECKHUX BEIIECTB

K OIPENEIEHHOMY KJIaccy Mo
COCTaBY W CTPOEHHUIO, HA3bIBATh UX
10 CUCTEMAaTUYECKOW HOMEHKIIATyPE;
IIPUBOJIUTH TPUBHUAJIBHBIC HA3BAHUS
OTJEJIBHBIX MPEACTABUTEIEH
KHUCJIOPOJCOAEPKAINX COCTUHEHHM.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHEeHNE, PU3NIECKUE
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¥ HEOPTaHUYECKUMU KUCIIOTaMH,
KauyeCTBEHHAs peakiusl Ha
MHOTOATOMHBIE CITUPTHI.
PU3MUOJIOrNYECKOE AEUCTBUE HA
opraHu3M 4enoBeka. CrocoOsl
TIOJTYYCHUS U IPUMEHEHUE
MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHe MOJICKYJIBI,
B3aMMHOE BIIMSIHHE TUAPOKCOTPYIIIBI U
OeH30JIbHOTO sapa. Dusnveckue
cBoiicTBa deHona. OcoOeHHOCTH
XHUMHUYECKUX CBOUCTB (heHoIa.
KauecTBeHHbIe peakiuu Ha (EHOI.
ToxcuunocTs (peHosa. CriocoObl
TIOJTyYSHUSI ¥ IPUMEHEHHE (heHOJIa.
denospopmMalpieruIHas CMOJIa

1 XMMMYECCKHE CBOMCTBA, BAXKHCUIIINE
CHOCOOBI MOTYYEHUS
MPEICTABUTENCH Pa3IMYHbBIX KIIACCOB
KHUCJIOPOJICOEPKAIINX COCTUHEHUI;
BBIABJISITh TCHETUUECKYIO CBA3b
MEXK1y HUMU U MOJITBEPKAATh €€
HaJIMYMU€ YPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMUUYECKUX
PEAKIMH C UCIIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYJI BEIIECTB.
[TonTBepkaaTh HA KOHKPETHBIX
MIpUMEPAX XapAKTEP 3aBUCUMOCTHU
PEaKIIMOHHOM CITIOCOOHOCTH
KUCIIOPOACOACPIKAIIUX
OPraHUYECKHUX BEIIECTB OT
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3.2

KapOonunbshbie
COCTUHCHHS:
abJICTUBI U KCTOHBI.

KapOoHOBbIE KHCIIOTHI.

CnosxHble 3Qupsbl.
Kupsl

21

KapOoHunbHbIe COCAMHEHNS: aTbICTHIbI
Y KETOHBI. DJIEKTPOHHOE CTPOECHUE
KapOOHUJILHOM TPYMIIBIL.
["oMonmorndeckue psiabl adbICTHAOB |
KETOHOB, 0011as popMmyna, uzomepusi u
HOMEHKJaTypa. dusnueckue cBocTBa
QJBJICTH/IOB 1 KETOHOB.

XUMUYECKHE CBONCTBA AJIBJICTHIOB U
KETOHOB (peaKIUy MPUCOSTMHCHHUS ).
OxucneHue ajpJIeTuI0B,

Ka4eCTBEHHBIC PEaKIINU aJIbJICTH/IOB.
Cnioco0b1

(GYHKIIMOHAIBHBIX TPYIIN B COCTaBE
MX MOJIEKYJI, B3AUMHOT'O BIIASIHUS
aTOMOB U T'PYIIII aTOMOB B
MOJIEKYJIaX; a TAKXKE OT
0COOEHHOCTH peanu3aluu
Pa3JIMYHBIX MEXaHU3MOB IIPOTECKAHUSA
PEAKILIUH.

OnuceiBaTh COCTaB, XUMUYECKOE
CTPOCHHUE U MPUMEHEHUE KUPOB U
YIJIEBOJIOB, XapaKTEPHU30BaTh UX
3HAYCHUE IS

AKU3HEAEATEITbHOCTH OPraHUu3MOB.
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MOJIYYEHUS U IPUMEHEHUE abJeTUI0B U
KETOHOB.

OnHOOCHOBHBIE NIPEICIIBHBIE
KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH
CTPOCHHS MOJICKYJT KAPOOHOBBIX KHUCJIOT.
N3omepust u HomeHknarypa. Ouszndeckue
CBOMCTBA, BOJOPOJIHBIE CBS3U.
XUMHUYECKHE CBOWCTBA: KUCJIOTHBIE
CBOMCTBa, peakIius dTepudukanmm,
pPEeaKIuu ¢ y4acTHEM YTIIEBOOPOTHOTO
paaukana.

[ToHsiTHE O MPOU3BOJHBIX KAPOOHOBBIX
KHUCJIOT: CIIOKHbBIE

3¢upb.OCOOEHHOCTH CBOMCTB
MYypaBbUHOU KUCIOTHL. MHOTOOOpasue
KapOOHOBBIX KUCIOT. OCOOEHHOCTH
CBOICTB HENPEETbHBIX U
apOMaTUYECKUX KapOOHOBBIX KUCIIOT,
TUKapOOHOBBIX KHCIIOT,
THUAPOKCUKAPOOHOBBIX KUJIOT.
[IpeacTaBuTenu BoICIINX KapOOHOBBIX
KHCIIOT: CTeapUHOBAs, TATbMUTHHOBAS,
osenHoBas. CiocOOBI MOTYYCHUS |
IpUMEHEHNE KapOOHOBBIX KHCIIOT.

CnoxHbie 3UpHI.

Oco3HaBaTh OMaCHOCThH BO3JAEHUCTBUS
Ha )KMBBIC OPTaHU3MBI
OTpeIeICHHBIX
KHCJIOPOJICOEPKAIITUX
OpraHUYECKHUX BEIIECTB U MOSCHIThH
Ha MpUMepax CrocoObl yMEHBIICHUS
U TIPEJOTBPAILICHUS UX BPEIHOTO
BO3JICHCTBUS Ha OPraHU3M YEJIOBEKa.
Hcnonb3oBaTh 00lLIEHAYYHBIE
METOJIbI TIO3HAHUS TIPH
CaMOCTOSITEIbHOM TIJITAaHUPOBAHUU,
MPOBEJICHUN W ONHCAHUH
XUMHYECKOTO IKCIIEPUMEHTA
(J1abopaTOpHBIE OTBITHI U
npakTudeckue padotsl). CieoBaTh
npaBujiaM 0e30macHOi paboThI B
7ab0paToOpuu TPU KUCIIOIH30BAHUU
XUMHUYECKOU MOCYAbI U
000py0BaHMs, a TAKKE MpaBUIaM
oOpallleHus ¢ BellleCTBaMU B
COOTBETCTBHUH C UHCTPYKITUSIMU
BBITIOJTHEHUS TA00OPATOPHBIX OTBITOB
U TIPAKTHYECKUX paboT 0
MOJIYYEHHUIO U U3YUYEHUIO
OpraHUYECKHUX BEIIECTB.
[IpencraBiaTh pe3yabTaThl
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['omonoruueckuii psia, odmas popmyina,
MU30MEpHs 1 HOMEHKIIATypa.

AKCIIEpUMEHTA B (hOpMe 3anucu
YPaBHEHHI COOTBETCTBYIOLIUX
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Kupsr: ctpoenue, husndyeckue u peaKkuuii 1 AenaTh BHIBOABI HA UX
XUMHUYECKHUE CBOMCTBA KUPOB: OCHOBE.

TUIPOJIN3 B KUCIIOU U IIETIOYHOU
cpenax. OCOOEHHOCTH CBOMCTB
YKUPOB, COJIEPKAIINX OCTATKU
HETPEICIbHBIX JKUPHBIX KHACIIOT.
Kupsl B mpupoae. Mbuia kak conu
BBICIITUX KAPOOHOBBIX KHCIIOT, UX

[TpoBOIUTE BBIYMCIECHUS IS
ONPENIENIEHUS] MOJIEKYJIIPHON
(bopMyIIbl OpraHUYEeCKOTo BEUIECTBA
M0 YPAaBHEHUIO XUMUYECKON
PEaKIMU ¥ 110 MAaCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOJSIIUX B €TI0

MOIOIIlee ICHCTBUE
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3.3

YriaeBoasl

OOmiasi  XapakTepUCTHKA  YIJIEBOJIOB.
Knaccuduxanus yrieBoaoB (MOHO-, TU-
U TIOJICaXapu/ibl).

MoHocaxapuibl: I110K03a, GpyKTO3a,
pubo03a, rajJakrosa, 1e30Kcupudo3a.
duznueckue CBOWCTBA U HAXOXKJICHUE B
npuponae. PoToCUHTES.

XUMHYECKHE CBOWCTBA TJIFOKO3bI: C
y4acTHEM CIUPTOBBIX M aJIbJICTUTHON
TPYIII, CIIUPTOBOE U MOJIOYHOKHCIIOE
OpO’KEHHE TIIOKO3bI.

[IpumeHeHue TIoKo3bI, €€ 3HAaUCHHE B
KU3ZHENIEATETLHOCTH OpraHu3Ma.
JHucaxapuzpl: caxaposa, MallbTo3a U
nakTo3a. BoccranasiuBarome u
HEBOCCTAHABIMBAIOIINE JUCAXAPHUJIBL.
['maposns caxapossl. Haxoxnenue B
IPUPOJIE U IPUMEHEHHE.

[Tonucaxapuabl: Kpaxmail, IITUKOTEH

COCTaB, a TAK)KE HA OIIpeJeIIeHUE
JIOJIW BBIXOJA IIPOAYKTA PEAKLIUU OT
TEOPETUYECKHA BO3MOKHOTO.
CaMoCTOATENBHO IJIAHUPOBATh U
OCYLIECTBIIATH CBOIO
II03HABATEJILHYIO JACATEIIBHOCTD;
IIPUHUMATh AKTUBHOE Y4acTUE B
IpynnoBoil ydeOHOM AesTENbHOCTH
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u nesmnonosa. Crpoenne
MaKpOMOJIEKYJ Kpaxmaia, TTMKOTeHa 1
1eT00361. du3nueckue cBoiicTBa
KpaxMaja M HEeJUTION03bl. XUMUYECKHe
CBOMCTBa Kpaxmaja (TUIPOJIH3,
Ka4eCTBEHHAs PEaKius ¢ Hoa0M).
XUMUYECKHE CBOMCTBA IIEIUTIOIO3bI
(ruapou3, peakiysl Mmoxy4eHne 3pupoB
nesutoo3el). [lonsitue

00 HWCKYCCTBEHHBIX BOJIOKHaxX (BHCKO3a,
aleTaTHBIN IIEJNK).
JKCNepUMeHTAIbHbIE METO/IbI
U3y4eHHs BelleCcTB U UX
npeBpalleHn:

O JleMoHCTpamuu:

— CBOMCTBA CITUPTOB: PAaCTBOPUMOCTH

B BOJIC, B3aUMOJICHCTBUE ITAHOJA C
HATPUEM, OKUCIICHUE ITHIIOBOTO
CIUPTA TUXPOMATOM Kajus (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUATIOB); —
KauyeCTBEHHBIE PEAKITUU aJIbJICTUIOB:

C aMMHUAYHBIM PACTBOPOM OKCHA

cepebOpa u rugpokcuaom meau(Il);
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— XUMHAYECKUE CBOMCTBA PacTBOpA
YKCYCHOU KUCJIOTHI.
0 JIaGopaTopHBIE OIBITHI:

— peakIus TJIMIepUHA C TUIPOKCUIOM
menu(Il);
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— OKHCJICHHE STUIIOBOTO
CIIUpTAa B aIbACTUJ PACKAICHHON
MEIHOMN MPOBOJIOKOW;

— B3aMMOJICCTBUE  PACTBOpA
T[JTFOKO3BI C  THAPOKCHUIOM
menu(Il);

— B3aUMOJICHCTBHE Kpaxmasa

C MOJIOM.

* [IpakTuueckue paboTHI:

No 2. PenieHue skcriepuMeHTaIbHBIX
3ana4 o TeMe «CrnupThl U HeHoTbDY; Ne
3. Pemienue skcriepuMeHTaNbHBIX 3a1a4
o TeMe «KapOOHOBBIE KUCIIOTHI.
Crnoxxnblie 3upbI».

* PacueTHrble 3a1a4N;

— OIPEICIIEHUE MOJICKYJISIPHOMN
(bopMyITBI OPraHUYECKOTO BEIIECTBA
10 MAaCCOBBIM JIOJISIM aTOMOB
DJIEMEHTOB, BXOJIAIIUX B €T0 COCTaB;
1o Macce (00beMy) IIPOTYKTOB
CrOpaHusi; O KOJUYECTBY BEIIECTBA
(Macce, 00beMy) IPOAYKTOB PEAKITHH
W/WJTA KCXOTHBIX BEIICCTB;
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— pELICHNE PaCYETHBIX 3a/1a4 Ha
ONpENEIICHUE 10U BbIXOJa MPOAYKTa
PEAKLIHUH OT TEOPETUUECKHU
BO3MOXHOTO
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Uroro no pazneny 41

Paznen 4. A3orcoaepxaniue opraHudecKkue coeJMHEHMsI
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4.1

AMUWHBI.

AMWHOKUCIIOTHI. beaku

12

AMUHBI — OPTaHUYECKUE MPOU3BOIHBIC
amMmuaka. Knaccudukanus aM1MHOB:
anudaTuuecKue U apoMaTUUYECKUE;
NepPBUYHbIE, BTOPUYHBIC U TPETUYHBIE.
Crtpoenue Mosekyd, obmas ¢popmyra,
M30MEpHs, HOMEHKIIATypa U
dusnueckre cBorcTBa. XMMHYECKOE
cBoOMCTBa ann(aTUIECKUX AMUHOB:
OCHOBHBIE€ CBOWCTBA, AJIKUJIMPOBAHUE,
peakiuu C a30TUCTOU KHCIOTOM.
Conu aJIKuIaMMOHUS.

AHWIVH — IPEACTAaBUTENIb AMUHOB
apomaTtuieckoro psnaa. CtpoeHue
aHunuHa. B3anMmHoe BIusiHUE rpynn
aTOMOB B MOJIEKYJIE aHUJIMHA.
Oc00EHHOCTH XMMHYECKUX CBOWMCTB
aHunuHa. KauecTBeHHbIE peakliuu Ha
AHUJIUH.

Croco0bl IoTy4eHnEe U IPUMEHEHUE
anuQpaTUIECKUX aMHUHOB M aHWJIMHA U3
HUTPOOEH301A.

AmuHOKuCH0TE. HOMEHKNaTypa u
nuzomMepusi. OTeNbHbIE PEICTABUTENH
0-aMUAHOKHUCJIOT: TJIMLHH, aJJaHUH.

dusuyeckne CBOMCTBA AMUHOKHUCIIOT.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUHN (BBIIESATh UX XapaKTEePHbIE
MPU3HAKHW ) U IPUMEHSITh ATH
MOHATHS MPU ONKMCAHUM COCTaBA U
CTPOCHHUSI BEIIECTB, JJI1 O0OBICHEHUS
OTJIENIbHBIX (DaKTOB U SIBICHUM.
Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOM, COKpAIIEHHOM)
dbopmysT a30TCoaEPKAITUX
OpraHUYecKUX BemecTB. Onpenensirb
MPUHAJIEKHOCTh a30TOCOIEPHKAITUX
BEILIECTB K ONPEACICHHOMY KJIaccy
10 COCTaBY U CTPOEHHUIO, HA3bIBaTh
UX TI0 CUCTEMaTHYECKON
HOMEHKJIATYype; IPUBOJIUTD
TPUBHUAJIbHBIE HA3BAHUS OTAECIBHBIX
IpeaCcTaBUTENC. XapaKTEPU30BaTh
COCTaB, CTPOCHUE, IIPUMEHEHHE,
bu3nYecKre 1 XUMUYECKUE
CBOMCTBA, Ba)KHEHIIIHE CITOCOOBI
MOJTYy4YEeHUST THITUYHBIX
MPECTABUTEIIEN a30TCOACPIKAIINX
COEMHECHUM.
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XUMHYECKHE CBOMCTBA aMUHOKHCIIOT KaK

OnuceiBaTh COCTAB, CTPYKTYPY,
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aM(OTEepHBIX OPTaHUYECKUX COCAUHEHUN,
peakius MOJMKOHICHCAIluU, 00pa30BaHKe
TICIITUIHOM CBS3H.

buonornueckoe 3HaUCHNE aMHUHOKHUCIIOT.
CuHTE3 NenTUIO0B.

benku kak mpuUpOIHBIE TTOJTMMEPHI.
[TepBuuHasi, BTopy4Hasi U TpETUUHAS
CTPYKTypa O0enKkoB. XUMHUUYECKHUE
CBOMCTBA OCJIKOB: THIPOJIU3,
JIieHaTypalusi, KaUeCTBEHHbBIE PEaKIMy Ha
OeKu.

IKcnepUMEeHTATbHbIE METO/IbI
U3y4YeHHUs BeleCTB M UX
npeBpalleHn:

O JleMoHCTpanuu:

0 pacTBopeHue OCIIKOB B BOJIC;

O JeHaTypalus 0eJIKoB Mpu

HarpeBanuu;, U 1iBeTHBIE peakiuu OEIKOB.

O INpakTudeckue paboThI:

No 4. Pemenue
AKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME
«A3oTcoiepKaIe OpraHudecKue
coeauHeHus»; Ne 5 Pemenue
AKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME

OCHOBHBIC CBOMCTBA OCIKOB;
MOSICHATH Ha IPUMEpax 3HAUYCHUE
OEJIKOB JJIsl OpraHru3Ma YeJIoBeKa.
[IpoBOANTE BEIYUCIICHUS IS
oTpeieNIeHUsI MOJICKYJIIPHON
(hopMyJIbI OpraHUYECKOro BEleCTBa
10 MaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJISIIUX B €TI0 COCTaB,
a TaKXKe M0 ypaBHEHUSIM XUMHUYCCKHUX
pPEaAKIIMUH.

Hcnonb3oBaTh 0OlIEHAYYHBIE
METO/Ibl IO3HAHUSL TIPH
CaMOCTOSITEIILHOM TUIAHUPOBAHUH,
MPOBEJICHUN U ONHCAHUH
XUMHYECKOTO IKCIIEPUMEHTA
(;1abopaTopHBIE ONBITHI U
MpaKkTUYECKHEe PadoTHI).
CaMocCTOATENbHO IJIAHUPOBATh U
OCYUIECTBIIATH CBOIO
MO3HABATENBHYIO JIEATEIbHOCTD;
MIPUHUMATh AKTUBHOE y4acTHE B
IPyNIOBOM Y4eOHOU AeSTEIHHOCTH
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«Pacro3HaBaHue OpraHuYeCcKux
COEIUHEHUN.

O PacuerHsble 3agauun:
oTpeieNIeHHe MOJICKYJIIpHON (HOpMYyIIbI
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OpraHUYECKOTO BEIIECTBA

10 MAaCCOBBIM JOJIIM aTOMOB
9JIEMEHTOB, BXOISIIMX B €r0 COCTAB; MO
Macce (00beMy) MPOAYKTOB CTOPAHUS;
10 KOJIMYECTBY BellecTBa (Macce,
00bEeMYy) IPOTYKTOB PEAKIIUA U/WIIH
UCXOIHBIX BemecTB; 0 pemenue
pacyeTHBIX 3a7a4 Ha OMPE/ICICHUE JTOTH
BBIXO/Ia MPOAYKTA PEAKIIMH OT
TEOPETUYECKHA BO3ZMOKHOTO

Uroro no pazneny 12

Pa3neu S. BeicOkOMOJIeKYJISIPHBIE COCIUHECHMS
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5.1

BricokoMonekynsipabie
COCIMHEHUS

OCHOBHBIE NTOHATHUS XUMUU
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIIEHb [TOJIUMEPU3ALUU, CPEIHIA
MoJsieKyJsipHas Macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN — MTOJIMMEpU3alus U
IIOJIMKOHICHCALIUSL.

[Tonumepnsie Matepuansl. [Inactmaccel
(MOJMATUIIEH, TTOJIUIPOIIHIIEH,
MTOJIMBUHUIIXJIOPUJT, TIOJIUCTUPOJL,
NOJIMMETUIMETAKPUIIAT,
NOJUKapOOHATHI,
nojaudTUIeHTepedTanar). YTuiausauus M
nepepaboTKa MIIACTUKA. DJIaCTOMEPHI:
HATypPAIbHBIN,

Bnaners u3ydaeMbIMU XUMUYECKUMU
MOHSATUSMU: PACKPBIBATH CMBICI
M3Yy4aeMbIX MOHATUN U PUMEHSTh
9THU TOHATUS MPU ONTMCAHUM COCTaBa
U CTPOCHUS BHICOKOMOJIEKYJIISIPHBIX
OPTraHNUYEeCKUX BELIECTB, s
OOBSICHEHUS OTAEIBHBIX (PAKTOB U
SIBJICHUMU.

Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JIJI COCTaBJICHUS
CTPYKTYPHBIX ()OPMYJT BEIIECTB
(MOHOMEpPOB U TIOJIMMEPOB) U
YPaBHECHUH peaKrid
MOJIMMEPU3ALINN U
MOJIMKOHAEHCALIUH.
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CUHTETHYECKUE KayUyKH
(OyTanMeHOBBIN, XJIOPOIPEHOBBIH,
U30IPEHOBBINA) M CHJIMKOHBI. Pe3nHa.
Bonokna: HaTypanbHbIe (IIEPCTh, IEINK),
UCKYCCTBEHHBbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE BOJIOKHA
(KampoH U J1aBcaH).
JKCNepUMEeHTAIbHbIE METOIbI
U3y4eHHs BelleCcTB U UX
NpeBpaLleHni:

O JleMoHCTpanuu:

O  o3HakomsieHHe ¢ oOpasnamu
IIPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH,

IIacTMacc, KayuyKoB.

O IpakTraeckue pabOTHI:

Ne 8. Pemienue skcnepruMeHTaIbHbBIX
3aaa4 1o teMe «Pacno3HaBanue
IJIaCTMACC U BOJIOKOH»

OnucelBaTh  COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA U IPUMEHEHUE
Kay4yKoB, HauOoiee
PacIpOCTPAHEHHBIX BUIOB IIJIACTMACC

1 BOJIOKOH.

Hcnonb3oBaTh 00LIEHAYYHbIE
METO/Ibl IO3HAHUSL TIPH
CaMOCTOSITEIbHOM
TUTAHUPOBAHUU, TTPOBEICHUH U
OMHUCAHUU XUMHUYECKOTO
AKCIIEpUMEHTA (J1abopaTopHbIe
OIBITHI U IPAKTUYECKUE
paboTHI)

Hroro no pazneny

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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11 KIJACC
HaumenoBanue
Ne KonuuectBo OcHOBHbBIE BUJIbI ACSTEIBHOCTH
pa3zesoB U TeM [TporpammHoe conepxkanue
/11 4acoB oOy4arommxcs

y4eOHOro mpeIMeTa

Paznea 1. TeopeTruueckue ocH

OBbI XUMHUH

1.1

Ctpoenue aroma.
[Tepunognueckuit
3aKOH U
[Tepunonnueckas
CHUCTEMa XUMHYECKUX
anementoB ..
Menneneena

9

Atom. CocTaB aTOMHBIX AJIED.
XUMHYECKUM 3jieMeHT. M30Tomsbl.
CrtpoeHue 3JIeKTPOHHBIX 000JI0UeK
aTOMOB. DHEPreTUYECKHUE YPOBHHU

U TIOTYPOBHU. ATOMHBIE OpOUTAIIH.
Knaccuduxanus XuMHUIECKHUX DJIEMEHTOB
(s-, p-, d-, f-omementni). Pacnpenenenue
AJIEKTPOHOB IO ATOMHBIM OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpAIIMTH aTOMOB
sneMeHTOB [ — IV nepnogoB B OCHOBHOM
1 BO30YXKJIEHHOM COCTOSTHUU,
AJIEKTPOHHBIC KOH(UTYpaIlii HOHOB.
DIEKTPOOTPUIATETBHOCTb.
[lepuonnueckuii 3axkoH u Ilepuoanueckas
CHCTEMa XMMHUYECKHUX DJIEMEHTOB

JI.1. Menneneena. CBs3b
[Ieprognyueckoro 3akoHa "
[lepronueckor CUCTEMbI XUMHUYECKUX
AJIEMEHTOB C COBPEMEHHOW TEOpHUEN

PackpbIBaTh CMBICIT H3y4aeMBbIX
TOHATHH (BBIJCISITH MX XapaKTCPHBIS
MIPU3HAKK ) U IPUMEHSATH 3TH
MIOHSTHS TP OITUCAHUU COCTaBa U
CTPOCHUS BEUIECTB, ISl O0BSICHEHUS
OTJEIBHBIX ()aKTOB U SBJICHUM.
PackpbIBaTh CMBICIT IEPUOIUYECKOTO
3akoHa /I. 1. MenaeneeBa u
JIEMOHCTPUPOBATH €T0
CUCTEMaTU3UPYIOIIYIO,
OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITHH.
XapakTepu30oBaTh FJIEKTPOHHOE
CTPOEHHE aTOMOB (B OCHOBHOM M
BO30YKJICHHOM COCTOSIHUU) U MIOHOB
XUMUYECKUX 3JIeMeHTOB | — 4
MIEPUOJIOB ¥ MX BAJICHTHBIC
BO3MOXHOCTH, UCTIONB3YS TTOHITHS
S-, p-, d-3JeKTPOHHBIC OPOUTAIIH,
sHEpreTuiIecKkue ypoBHU. OOBICHAITH
3aKOHOMEPHOCTH
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CTPOCHHUA AaTOMOB. 3aKOHOMCpHOCTI/I
U3MEHEHUS CBOMCTB XUMHUUYECKUX
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AJIEMEHTOB U 00Pa3yeMbIX UMU MTPOCTHIX
Y CIIOKHBIX BEIIECTB M0 rpynnaM Hu
nepuojaM. 3Ha4€HUE NEPUOANIECKOTO
3akoHa JI.1. Menaeneena.

JKCNepUMEeHTAIbHbIE MEeTO/bI
U3Yy4YEeHHs BelecTB U uX
NpeBpalleHn:

O JleMoHCTpanuu:

O Buasr Tabmun «lleproauueckas cucrema

XUMHUUYCCKHUX DJICMCHTOB

JI.1. MenpaeneeBay»

M3MEHEHUS CBOKCTB
XUMHUYECKUX DJIEMEHTOB U UX
COCAMHEHUM I10 NIEpUOIaM U
rpynmam [lepuoanueckont
CHUCTEMBI

. . MenneneeBa
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1.2

CrpoeHue BemecTsa.
MHoroo6pa3zue
BEIIECTB

11

XuMHUecKkasi CBI3b. BUJIbI XUMHUYECKON
CBSI3HM: KOBaJICHTHAs, HOHHAs,
MeTaJutndeckas. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHOM CBSI3U:
OOMEHHBIN U JOHOPHO-AKIIEITOPHBIH.
DHeprus v JjavHa cBsa3u. [lonspHOCTS,
HaIpPaBJIECHHOCTh U HACHIILIAEMOCTh
KOBaJIEHTHOU CBsA3U. KpaTHbIe CBS3H.
Bonopoanas cBsi3b. MexMONEKYIISIPHBIE
B3aUMOJICHCTBHSI.

BaneHTHOCTD M BaJIeHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b JIEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C KX T€OMETPUYECKUM
CTpPOCHHEM (Ha IpUMEpe COSTMHEHUN
3JIEMEHTOB BTOPOI'O MEPUOA).
[IpencraBieHne 0 KOMIUIEKCHBIX
COCJIMHCHHUX.

PackppIBaTh CMBICT U3y4aeMBbIX
MOHSATUHN (BBIIESATH UX XapaKTEePHbIE
MIPU3HAKHW ) U IPUMEHSITh ATH
TOHSATHS IIPU ONIMCAHUU COCTaBa U
CTPOCHHUSI BEIIECTB, JJI1 O0OBICHEHUS
OTJICNIbHBIX (DaKTOB U SIBICHUM.
OnpenensTs BUAbl XUMUYECKON
CBs3U (KOBaJICHTHOM, HOHHOM,
METAJUIMYECKOW, BOJIOPOJHOM) B
COCJIMHEHUSX, TUI KPUCTALINYECKON
PEILIETKH KOHKPETHOT'O BELIECTBA.
OOBACHATh MEXaHU3M

00pa30BaHusl KOBAJIEHTHOM CBSI3H
(0OMEHHBIN U TOHOPHO-
aKIEMITOPHBIN).

OHpCI[CJI?ITI: BaJICHTHOCTH U CTCIICHb
OKHUCJIICHUA XUMHUYCCKHNX JJICMCHTOB
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CocTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa30BaTellb, JIMTAH IbI.
KoopaunannonHnoe yuco.

HomeHnxkiatypa KOMIUIEKCHBIX
COECIMHEHUMN.

3HaueHNE KOMIUICKCHBIX COCHHHCHHﬁ.

[TonsiTHE O KOOPIMHALIMOHHOMN
XUMUHU. BelliecTBa MOJIEKYISIPHOTO U
HEMOJICKYJISIPHOTO CTpOCHUA. THIIBI
KPUCTAJUIMYECKUX PEIIETOK
(CTpYKTyp) U CBOMCTBA BEIIECTB.
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HcTtuHHBIE paCTBOPBI.
[IpencraBnenue o

KOJIJIOUHBIX pacTBOpax.

Crioco0bI BBIpaKCHHS KOHIICHTPAITMH
pPacTBOPOB: MaccoBas J0JIsl BEIIECTBA

B PacTBOpPE, MOJISIPHAsI KOHLICHTPALIKS.

HachbImieHHbIe 1 HEHACHIIIIEHHBIE
pPacTBOPBI, pACTBOPUMOCTb.

Kpucrannoruaparst.

Knaccuduxarms 151 HOMEHKJIaTypa

HCOPIraHNUYCCKHUX BCHICCTB.

B COCIMHEHHUSX PA3JIUYHOIO
coctaBa. OOBICHATH 3aBUCUMOCTD
CBOMCTB BEIIECTB OT BUA
XAMHYECKOM CBSI3U U THUIIA
KPUCTAJUIMYECKOUN PEIIETKH.
[IpoBOUTH BEIYMCIICHUSL C
HUCIOJIb30BAHUEM ITOHSITHUSI
«MaccoBas JI0JIs BellecTBa B
pacTtBope»
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JKCNepUMEHTAJIbHbIE METO/IbI
HU3YyYCHHUS BeLIeCTB M UX
NpeBpalleHn:

0 JlemoHCcTpanuu:

O MOICIA KPUCTAJIINICCKHUX PCIICTOK.
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O PacuerHsble 3agaun:

O ¢ ucronp3oBaHueM MOHATHI «MaccoBas
JI0JIsI PAaCTBOPEHHOT'O BEIIECTBA,
«MOJIIpHAsT KOHIICHTAITUS
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1.3

XUMHYECKHE PEAKLIUU

19

Knaccuduxanys XuMU4eCKUX peakiuuii B
HEOPraHWYECKON U OpraHU4eCKOu
XUMHUU. 3aKOH COXPAHEHUS MACChI
BEILIECTB; 3aKOH COXPAHECHUS U
MIpEBpAIEHUS SHEPTUU TTPU XUMUUECKUX
peakiusix. TemnoBsie 3P HEKTHI
XUMHUYECKUX PEaKIUi.
TepmoxuMu4eckue ypaBHEHUS.
CKopoCTh XUMHUECKOH pPEeakIInu, ee
3aBUCUMOCTbH OT Pa3INYHBIX (PaKTOPOB.
['oMoreHHbIE U TeTEPOTreHHBIC PEAKITUH.
Kartanus u kaTanuzaTopsl.

OG6paTumble 1 HEOOpATUMBIC PEAKIINH.
Xumuueckoe paBHoBecue. KoHcranTa
XUMHUYECKOTO PAaBHOBECHS.

@aKTOpbl, BIUSAIOUIME HaA TIOJOKECHUE
XUMHUYECKOTO PaBHOBECHS: TEMIIEPATYPA,
JIaBJICHUE W KOHIICHTpAallUM BEIIECTB,
Y4aCTBYIOIIMX B PEAKIIUH.

[Tpunumn Jle [larense.
DIIEKTPOTUTHYECKAS TUCCOIALIMS.
CwIIbHBIC U CITA0bIC DJICKTPOJIUTHI.

CrerneHp TUCCOIMALINH.

PackpbiBaTh CMBICT U3y4aE€MbIX
TOHATHH (BBIJCISITH MX XapaKTePHBIE
MIPU3HAKK ) U IPUMEHSATH 3TH
TIOHSTHS TIPU ONTUCAaHUHU COCTaBa M
CTPOCHHUSI BEIIECTB, JJI1 O0OBICHEHUS
OTIEIbHBIX ()AaKTOB U SBJICHUM.
KnaccudunupoBath XuMH4ecKue
PEaKIMU M0 Pa3IMYHbIM MpPU3HAKAM
(4uciy ¥ COCTaBy pearupyrommnx
BEIIECTB, TEMIOBOMY 3P deKTy
peaKIuu, U3BMEHEHUIO CTeTIeHEeN
OKHCJIEHHUS DJIEMEHTOB,
00paTUMOCTH, YIACTHIO
KaTaJu3aTopa u T.I1.);
CaMOCTOSITEILHO BEIOMPATH
OCHOBAHUS U KPUTCPHUH JIJIS
KJIacCU(UKAITUA XUMUUECKUX
peaKiuu.

OOBSICHATH 3aKOHOMEPHOCTHU
MPOTEKAHMS XUMHUYCCKHUX PEAKIUi ¢
YYETOM KX SHEPreTUUYECKUX
XapaKTEPUCTHK, XapaKTeP
W3MEHEHHUS CKOPOCTH XUMHUYECKOU
peaKIuu

74



denepanpHas padoyas nporpamma | Xumus. 10—11 kimacce! (yriyOneHHbINH YpOBEHB)

Cpella BOOHBIX pacTBOPOB: KUCJIOTHAs,
HEWUTpaJIbHAas, LIEJIOYHAs.

Bonopoansiit mokazarens (pH) pactopa.
I'moponus comneii. Peakiyn mOHHOTO
oOMeHa.
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE
peaKiuu.

CrerneHp OKUCIIEHUS.
OKucIuTeIb U

BOCCTaHOBUTEIb. [Iponiecchl
OKHCJICHUSI M BOCCTAHOBJICHHS.
Baxneiimue okucauTean

1 BOCCTAaHOBHUTEIIH.

Meron  anexktpoHHOro  OanaHca.
DJIEKTPOJIU3 PAaCTBOPOB U PaACILJIaBOB
BEIIIECTB.

JKcnepuUMeHTAJIbHbIE METOAbI
U3Y4YeHHS BeleCTB U UX
npeBpalleHni:

O JleMoHCTpaIuu:

0 paznoxeHue mepokcuaa BOA0poia B

MIPUCYTCTBUHU KaTAJIU3aTOPA.

0 JIaGopaTopHbI€ OIBITHI:

B 3aBHCHMOCTH OT Pa3ITUIHBIX
(baKToOpoB, a TAKXKE XapaKTep
CMEIIEHHUSI XUMUYIECKOTO

paBHOBECH ITOA BIIMAHUCM BHCIIHUX

BO3/ecTBUM (TpuHLun Jle
[laTenne).

PackpbIBaTh CyIIHOCTS:
OKHCJIUTEIIFHO-BOCCTAHOBUTEIILHBIX
peaKkiuii ToOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OanaHca ATUX
peakIuii; peakiuii HOHHOro oOMeHa
MyTEM COCTABJICHUS UX MOJHBIX U
COKpAILIEHHBIX MOHHBIX YPaBHECHUI;
pEaKLMU TUAPOIIN3a, pEaKIUN
KOMILIEKCOOOpa30BaHUs

(Ha MpuMeEpe TUAPOKCOKOMIIIIEKCOB
IIUHKA U amtoMuHuA). [IpoBOAUTD U
OIMCHIBATh XUMHUYCCKHUM
AKCIIEPUMEHT: ONPEAECTCHUE CPEIbI
BOJIHBIX paCTBOPOB BEIIECTB;
MIPOBEJICHUE PEAKIUA HOHHOTO
oOMeHa; U3y4YeHUe BIUSTHUS
pa3IUYHBIX (GAaKTOPOB Ha CKOPOCTH
PEAKIIMN U TTOJI0)KEHUE XUMUYECKOTO
PaBHOBECHS.
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O IIPOBEACHUE PEAKIINI HOHHOTO
oOMeHa;
O oInpeereHle Cpeibl paCTBOPOB

BEILECTB C NOMOILBK YHUBEPCAIBHOIO
WHJIUKATOpa.

CreroBaTh NpaBUIaM MOJIb30BAHMS
XUMHUYECKOU MOCYA0H
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. [TpakTuyeckue padboThl: No

1. BnusiHue paznu4HbIX (akTopoB

Ha CKOPOCTb XUMHUYECKOU

peakuuu;

Ne 2. Brniusinue pa3nudabix ¢GakTopoB
Ha MIOJIOKEHNE XUMUYECKOTO
PaBHOBECHS,

Ne 3. Xumunueckue peakuuu B

PacTBOpPAX IJICKTPOJIUTOB.

. Pacuernrie 3amaun: [
pacueTbl Macchl BEIIECTBA WIIH
o0bemMa ra30B 110 U3BECTHOMY
KOJINYECTBY BEILIECTBA, MACCE WIIU
00bEeMy OHOTO U3 YYaCTBYIOIIHMX

B PEaKIIMU BEIIECTB;

d BBIYMCIICHUE MACCOBOM 10U U
MOJISIPHOM KOHIIEHTpAllMH BEIIECTBA B
pacTBopeE;

d BBIYMCJIEHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTa

peaKIuu, €CIu OJIHO U3 BEUIECTB JIaHO
B BHJIE pacTBOpa C ONPEICICHHOU

1 1a00paTOPHBIM 000PYIOBAHUEM.
IIpencraBnaTs pe3yabTaThl
XUMHYECKOTO KCIIEPUMEHTA B
dbopme 3anucu ypaBHEHUN
COOTBETCTBYIOLIUX PEAKIUN U
JienaTh BHIBOJbI HA UX OCHOBE.
[TpoBOIUTE BBIUHUCIEHUS: C
UCIOJIb30BaHUEM TTOHSITHS
«MaccoBas JI0JIsl BElIeCTBa B
pacTBOpe», a TAKXKE M0 YPaBHEHUSIM
XUMUYECKUX peaKiuii, B TOM YHUCIIE
TEPMOXUMUYECKUE PACUETHI
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MacCcOBOH JJ0J1el paCTBOPEHHOTO
BEILlECTBA

Uroro no pazneny

39
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Paznen 2. Heopranuueckasi XuMust
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2.1

Hemertamiel

31

IlonoxxeHne HEMETAIIIOB

B [leproanueckon cucteMe XuMHUYECKUX

snemeHToB  J[.M. Menaeneena
OCOOCHHOCTU CTPOEHUS X aTOMOB.
duznueckue CBOWCTBA HEMETAJIIOB.
AnoTponus HEeMETaJJIOB (Ha puMepe
KHCIIOpoJia, cephl, hochopa u
yriepoaa). Bonopoa. Ilonyuenue,
bu3UYeCKre W XUMHUYECKHE CBOMCTBA

)51

(peaKIII/II/I C MCTaJlllaM1 U HEMCTAJllIaMH,

BOCCTAHOBJICHHE OKCHUJIOB U COJICH).
I'mppunasl. TONIIMBHBIE AJIEMEHTHI.
["amorensl. Haxoxaenue B pupo/e,
CIIOCOOBI TTOTyueHus GU3NIECKue U
XUMHYECKHE CBOMCTBA.
["amorenoBogopoasl. Baxueimue
KHUCJIOPOJICOICpKAIINE COCTUHECHUS
rasioreHoB. JlabopaTopHbie u
IIPOMBIIIJICHHBIE CITOCOOBI IMTOTyYCHHS
rajjoreHoB. [[ppyMeHeHne raJoreHoB 1
UX COCIMHCHUM.

Kucnopon, o30H. JJaboparopHbie u
MIPOMBIIIICHHBIE CTIOCOOBI MOTYYCHUS
kuciopoaa. duznueckue u
XUMHUYECKHE CBOMCTBA KUCIOPOJIAa U

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUHN (BBIIESATh UX XapaKTEePHbIE
MPU3HAKHW ) U IPUMEHSITh ATH
MOHATHS MPU ONKMCAHUM COCTaBA U
CTPOCHHUSI BEIIECTB, JJI1 O0OBICHEHUS
OTJIENIbHBIX (DaKTOB U SIBICHUM.
OOBsICHATH 001IME 3aKOHOMEPHOCTH
B U3MEHEHUM CBOMCTB HEMETAJJIOB U
MX COCUHEHUMN C YUETOM CTPOCHUS
UX aTOMOB H TIOJIOKCHHS B
[Tepunoguueckoii cucreme
XHMHYECKUX demMeHToB J. .
Menneneesna.

Xapaktepu3oBaTh (ONMUCHIBATH)
0011e XUMUYECKHUE CBOUCTBA
HEMETAJIJIOB, UX BaXKHEHIITUX
COCJIMHEHUH, IMOATBEPK A 3TO
OMKCcaHue MpUMepaMu YpaBHEHUI
COOTBETCTBYIOIIUX XUMUUYECKUX
PEAKIIUH.

CocTaBiTh ypaBHEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKunii U peakiuii HIOHHOTO
oOMeHa U pacKpbIBaTh UX CYIIHOCTb
C IOMOIIIBIO AJIEKTPOHHOr0 OanaHca
Y HOHHBIX YPAaBHEHUM.
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030Ha; uX npuMeHeHne. OKCUabl U
MEPOKCUIBI.
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Cepa. HaxoxnaeHue B mpupoze,
CHOCOOBI MOMy4YeHus1, ((U3NIECKUE U
XUMH4YECKHE cBoiicTBa. CepoBOIOpO,
cynbduasl. Oxcunbl cepri(1V) u (VI).
CepHucTas u cepHasi KUCIOTHI U UX
COJIN.

OcoOeHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[IpuMeHeHue ceprl U €€ COeTMHEHUH.
A3zoT. HaxoxneHnue B mpupoe, CrocoObl
noJIy4eHus1, Pu3nueckue 1 XuMUYECKUe
cBoiicTBa. AMMHaK, HUTPUAbI. OKCHIbI
azoTta. A30THCTasi U a30THAsI KUCJIOTHI |
ux coii. OcOOEHHOCTH CBOMCTB a30THOM
kucnoThl. [IpuMeHenune a3ota u ero
COEIMHEHUN. A30THBIE yI00pEHUSI.
docdop. Haxoxaenue B npupose,
CIIOCOOBI MOoTyYeHHUsI, GU3UIECKUE U
XUMH4eckue cBorcTBa. Dochuasl u
dbocdun. Oxcunsl pocdopa,
oprodochopHas KUCIOTa U €€ COJIH.
[Tpumenenue docdopa u ero
coeauHeHuid. @ochopHbie y100peHHUs.
Yraepoa. Haxoxnenue B ipupo/ie,
CIIOCOOBI MOTy4YeHUs!, GU3HUECKUE H
XUMUYEecKHe cBoMcTBa. OKCHUIbI
yraepoaa(ll) u (IV), yronbHas kucnora

XapaKkTepru3oBaTh BIUSIHUEC
HEMETAJUIOB U UX COEJUHEHUN HA
YKUBBIE OPTaHU3MBbI; OMUCHIBATH
MIPUMEHEHHE B Pa3IUYHBIX
00JIacTAX MPaKTUUECKOMN
NeATEIbHOCTU YeJIoBeKa.
[ToaTBepxkaaTh CyIIECTBOBAHHE
TCHETUYECKON CBI3U MEXKTY
HEOPTraHMYECKUMHU BEIIECTBAMMU

C IIOMOLIBIO YPABHEHUN
COOTBETCTBYIOIINX XUMHUECKUX
PEAKIINH.

[IpoBOANTH peakuuy,
MOATBEPKIAIOLINE KaUeCTBEHHbBIN
COCTaB BEILIECTB; PacClO3HABATh
OTBITHBIM ITyTEM aHHOHBI,
MPUCYTCTBYIOIINE B BOAHBIX
pacTBopax.

HaGmronats u onuckiBaTh
JIEMOHCTPALMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITEIbHO TUIAHUPOBATH,
MPOBOJIUTH U OMKCHIBATH
XUMUYECKUHN HKCTIEPUMEHT
(JtabopaTOpHbIE ONBITHI U
MpaKkTU4eCKUue padoThl);
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u ee conu. [Ipumenenue yrnepoaa u ero
COEIUHEHUN.

IIPEACTABIATH PE3YJIbTAThI
XUMHUYECKOT0 IKCIIEPUMEHTA
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Kpemunii. Haxoxnenue B npupoje,
CHOCOOBI MoMy4YeHus!, GU3HNUECKUe U
XUMHYECKHE cBoMcTBa. OKcHa
kpemuusA(IV), kpemHueBas kucioTa,
cunukartel. [I[puMeHeHue KpeMHUS U ero
coenuHeHni. CTeK0, ero nojxy4eHue,
BU/JIBI CTEKOJ.

IKcNepUMEeHTATbHbIE METO/IbI
U3yYeHHUS BeleCTB M UX
npeBpalleHn:

O JleMoHCTpanuu:

O 00pa3iibl HEMETAILIOB;

O ropeHue cepsl, hocdopa, xenesa,

Mmaraus B kucnoposae. O JlaGoparopubie

onbIThl: [] KaueCcTBEeHHBIC peaklud Ha
HEOpPraHUYECKUE MOHBI U KaTHOH
BOJIOPO/IA;

d MOJIyY€HHUE U COOMpaHue Ta3o0B.

O INpakTudeckue paboThI:

Ne 4. Pemienue skcriepruMeHTaIbHBIX
3a7a4 1mo teMme «l'amorensn»; Ne 5.
Peuienue sxcriepuMeHTAIBHBIX 3a/1a4 110
teme «Cepa u ee coequHeHusD». No 6.

B (hopme 3anucu ypaBHEHHM

COOTBCTCTBYIOIIUX peaKI_II/Iﬁ n acjIaTb

BBIBOJIBI HA UX OCHOBE.
CrnenoBath npaBuiIam
MOJIb30BaHUSI XUMHYECKOM
NOCyZ0i U 1a60paTOPHBIM
obopynoBanuem. [IpoBoauTh
BBIUHCIICHUS TI0 YPaBHEHUSIM
XUMHYECKUX PEAKIIH.
CaMOCTOSITeNIbHO TUIAHUPOBATh U
OCYUIECTBIIATH CBOIO
MTO3HABATEIBHYIO JIEATEIBHOCTD;
IIPUHUMATh AKTUBHOE y4acTHE B
IPYIIOBON YIEOHOU NEesTENHPHOCTH
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Pemenue sxcriepuMeHTanbHbIX 337124 10
TeMe «A30T u pocdop u ux
COEIMHEHUSD.
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O PacueTHble 3a4a4n: BEIYMCICHUEC
MacCCHI BC€IIICCTBA HJIN 00BbeMa ra3oB 10
HN3BCCTHOMY KOJMYCCTBY BCIICCTBA,
MacCc HJIN O6’BeMy OAHOI'O U3

YUYaCTBYIOIIUX B PCAKIIMH BCUICCTB,

O BBIYHCIICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOTYKTOB
pEeakIMM, eCIU OJTHO U3 BEIIESCTB UMEET
IPUMECH;

O BBIYHCIICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTA
peakiuu, eciau OJJHO U3 BEUIECTB JaHO B
BUJIE PACTBOpPA C ONPEACICHHON
MAacCCOBOM JOJIEW PACTBOPEHHOI'O
BEIIECTBA;

O BBIYKCJIEHUE BBIXOJIa TPOAYKTA
pEaKIuu OT TEOPETUYECKU BO3MOKHOTO
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2.2

Merauel

23

[Tonoxenne meraimnos B Ilepuonnyeckon
CUCTEME XHUMHUYECKHUX TE€MEHTOB.
Oco0EHHOCTH CTPOEHUS ANEKTPOHHBIX
000JI04EK aTOMOB METAJIJIOB.

O6mue guznyeckre CBOMCTBAa METAJIOB.
[IpuMeHeHre METaIIOB B OBITY, MPUPOJE
u TexHuke. CriiaBbl METaJIOB.
DICKTPOXUMHUYECKUHN PSJl HAPSHKEHUH
MeTaoB. O61me cnocoObl MOTyUYeHUS

PaCKprBaTB CMBICJI U3Y4YaCMBbIX

MOHSATUHN (BBIIESATH UX XapaKTEPHbIE

MIPU3HAKHW ) U IPUMEHSITh ATH
MOHSTUS MPU OMMCAHUU COCTaBa U
CTPOCHHUSI HEOPTaHUYECKUX BEIIECTB,
JU1s1 OOBSICHEHUS OTJEIBHBIX (DAaKTOB
U SIBJICHUM.

OOBsICHATH O0LIME 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB DJIEMEHTOB —
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METAJUIOB: TUAPOMETAIUTYPIHsl,
IIAPOMETAILTYPIUsl, JIEKTPOMETAILIIYPI UAL.
[ToHsATHE O KOPPO3UU METAIIOB.

Cnoco0sI 3alUTH OT KOPPO3HH.
OO6m1as xapakTepucTUKa MeTaljIoB

| A-rpynmel [lepuoandeckoit cuctemsl
XUMHUYECKHX 3JIEMEHTOB. Hatpuit u
KaJIWii: mojiy4eHue, GU3nIecKue u
XUMHUUYECKHUE CBOMCTBA, MPUMEHECHUE
MPOCTHIX BEUIECTB U UX COCTMHEHUM.
OO6m1as xapakTepruCcTUKa METAJIJIOB
I[IA-rpynnst [Tepuoguueckoit
CHCTEMBI XUMHYECKHUX DJIEMEHTOB.
Marnuii ¥ KaJabLiMi: HOJy4YEHHUE,
bU3UYeCKre W XUMHUYECKHE CBOMCTRA,
MIPUMEHEHUE MPOCTHIX BEIIECTB U UX
coenuHeHni. JKecTKoCTh BOJBI U
CIOCOOBI €€ YCTpaHEHUHI.

AJTIOMUHUN: TIOJy9eHUE, (PU3NISCKUE U
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHUE
MPOCTOTO BENIECTBA U €TI0 COCTUHECHUN.
AmdoTepHbIe CBOWCTBA OKCHIA U
TUIPOKCHIA aTIOMUHUSI,
TUJIPOKCOKOMILICKCHI A TFOMUHUA.
OO011as xapakTepucTUKa METAJIJIOB

METAJUIOB U UX COCAUHEHUH C
Y4ETOM CTPOEHUS UX aTOMOB U
nonokeHus B Ilepuonnueckoi

CHUCTEMC XUMHNYCCKHUX 3JICMCHTOB I[

. Meunneneena.

XapakTepu3oBath (OMUCHIBATH)
o0l1Iue XUMHUYECKHE CBOMCTBA
METaJJIOB, MX BaKHEUIIINX
COCJIMHEHUH, MTOJATBEPKIas ITO
OMMCaHUE TPUMEPAMHU YPaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX
peaKiuil; IPUMEHEHUE METAIIJIOB B
pa3TUYHBIX 001aCTIX
MPaKTUYECKOMN AEeSTENbHOCTH
YeJIOBEKa, a TAK)KE UCIOJIb30BAHHE
WX JIJI CO3/1aHUSI COBPEMEHHBIX
MaTEPHUAJIOB U TEXHOJIOTHUH.
OnuceiBaTh CIOCOOBI 3AIIUTHI
METAJUIOB OT KOPPO3UHU.
PackppiBaTh CyIiHOCTB
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaKunii NOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO
OanaHca 3TUX peaKIuil.
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no0ouHbIX noarpynn (b-rpymnm)
[lepronnyeckoi CUCTEMBI XUMUYECKUX

IIpoBoauTh peakuuy,
IIOATBEPIKIAIOIINE XaPAKTEPHBIE
CBOWCTBA U3y4aeMbIX BEIIECCTB,
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JJICMCHTOB.
DuU3NYECKUE U XUMHUYECCKUE

CBOMCTBA XpOMa U €r0 COCIUHECHUN.
Oxcunbl u rugpokcuabl xpoma(ll),

11) u (VI).

Xpomatsl U AUXPOMATHI, UX
OKHCJINTEJILHBIE CBOMCTBA.

[TonyueHnue u mpuMEHEHHE XpOMa.
dusnyeckre U XUMHUYECKHE CBOICTBA
MapraHia u €ro COCANHECHUN.

OcHoBHble coenuHenus wmapranna (II),
(IV), (VI) u (VII).

[TepmanraHat Kanusi, €ro OKUCIUTEIIbHBIE
CBOMCTBA.

du3nyecKue 1 XMMUYECKHE CBOMCTBA
JKese3a M ero coequHeHn. OKCHUIBI,
rugpokcuasl u conu xenesa(ll) u

(IIT). ITonyyeHue u mpuMeHEHUE

’Kele3a M ero CIJIaBOB.

Mens: nonydenue, puzndeckue u
XUMHYECKHE CBOWCTBA, NPUMEHEHUE
IIPOCTOr0 BELIECTBA U €TO
coeaquHeHui. LluHk: nonyyenue,
dbu3nYecKkrue 1 XMMHUYECKHE CBOMCTRBA,

pacnnio3HaBaTh OIILITHBIM ITYTCM HOHBI

METAJIJIOB, IPUCYTCTBYIOIE B
BOJHBIX pacTBopax. [IpoBoauts u
ONHCHIBATh XUMUYECKUN

HKCIIEPUMEHT (J1A00PATOPHBIE OTIBITHI

U TIpaKTUYECKue paboThl);
MPEJCTABISATh PE3YIbTAThI
XUMHUYECKOT0 DKCIIEPUMEHTa B
dbopme 3anucu ypaBHEHUH
COOTBETCTBYIOIIIUX PEAKINI 1
JleJIaTh BBIBOJIBI HA UX OCHOBE.
CrnenoBath npaBuiIamMm
MOJIb30BAHUST XUMUYECKOM
NnocyZioi U JabopaTOpHBIM
obopynoBanueM. [IpoBoauTh
BBIYMCJIEHUS T10 YPaBHEHUSIM
XUMHUYECKUX PEaKIUM.
CaMocCTOATENbHO IJIAHUPOBATh U
OCYILIECTBIIATH CBOKO
MO3HABATENBHYIO JIEATEIbHOCTD;
MPUHUMATh AKTUBHOE y4acTHE B
TPyNIOBON y4eOHOU AeSTEIHHOCTH
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IIPUMEHEHUE IIPOCTOr0 BEIIECTBA U €ro
coeMHeHU. AMdoTepHbIe CBONCTBA
OKCHJA ¥ IMAPOKCHUIA IIUHKA,
TUIPOKCOKOMILIIEKCHI IMHKA.
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JKCNepUMEHTAIbHbIE METOAbI
U3Yy4YEeHHS BelecTB U uX
NpeBpalleHni:

O JleMoHCTpanuu:

O KOJUIEKIIHS «MeTaibl "
CILIaBBI»; O  B3aumoneiicTBue
IIETOYHBIX

N MCJIOYHO3CMCIIBHBIX MCTAJIJIOB C BO}IOﬁ
(BOSMO}KHO HCITIOJIB30BaHUC

BUJICOMATEPUAJIOB). O

JlaGopatopusie  ombiThl: [
B3aMMO/JICHCTBHE MIETOYHBIX

U 1eJI0YHO3EMEIIbHBIX METAJIJIOB C BOJOM
(BO3MOXKHO MCIIOJIb30BAHUE

BHJICOMATEPHAJIOB);

O B3aMMOJICHCTBUE THUAPOKCUJIOB
QTIOMUHHUS M IIMHKAa C pacTBOpaMu
KHCJIOT U IIEJIOYEH;

O KaYeCTBEHHBIE  PEaklIWu  Ha

kathuoHbl MeTaiuioB. O IlpakTuueckue

paboTHI:
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Ne 7. Pemenue skcnepuMeHTaIbHbBIX
3a/1a4y o TeMe «MeTalibl TIaBHBIX
HOATPYIII;

Ne 8. Pemrenne skciepuMeEHTaIbHbBIX
3aja4 1o teMe «MeTanibl T0OOYHbIX
HOATPYIIID.

O PacueTHnle 3anaun:
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O BBIYHCJICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUNH, €CIIU OJHO U3 BELIECTB JAHO
B BUJIE PACTBOPA C ONPEACICHHON
MAaCCOBOM JOJIEW PACTBOPEHHOI'O
BEILIECTBA, WJIKM UMeET npumecu; U
BBIYHCIICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOTIYKTa
pPEaKINM, €CIIU OJHO U3 BEIIECTB JJAHO
B BHJIE pacTBOpa C ONPEAECICHHOM
MAacCCOBOM JOJIEW PACTBOPEHHOI'O
BEILIECTBA;

O BBIUKCJIEHUE BBIXO/Ia TPOAYKTA
pEaKIMU OT TEOPETUYECKU BO3MOKHOTO

Hroro no pazneny

o4

Pa3zgesa 3. XuMus u )Ku3HbL
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3.1

MeTtoabl
MO3HAHHUS B
XUMHUHU. XUMHS U
KU3Hb

Ponb xumMuu B obecneueHnu
YCTOMYMBOI'0 Pa3BUTHS YEIOBEUYECTBA.
[ToHsATHE O HAYyYHBIX METOAX IIO3HAHUSA
Y METOZ0JIOTMU HAyYHOI'O0 UCCIIEIOBAHU.
Hayunble npuHIMIIBI OpraHU3aluu
XUMHUYECKOT'O IIPOU3BOCTBA.
[IpoMbliIeHHBIE CITOCOOBI MOTYUYEHUs
BOXHEHIINX BelIecTB (Ha mpUMepe
IIPOM3BOJACTBA  aMMHAKA,  CEpPHOU
KUCIOTHI, MeTaHoJa). [IpomblliieHHbIE
CHOCOOBI MOJTYYEHHSI METANIOB

PackppiBaTh poib XUMHUU B PELICHUH
YHEPreTUYECKUX, CHIPbEBBIX U
HKOJIOTMYECKUX MpodIeM
YeJI0BEUECTBA, OMUCHIBATD
OCHOBHBIC HaIPaBIICHUS PA3BUTHSI
XUMUYECKON HAYKU U TEXHOJIOTHH.
[TpumeHATh ipaBwia 6€30MaCHOTO
oOpalieHust ¢ BeIeCTBaMH,
UCTIOIb3YEMBIMHU B TIOBCETHEBHOM
KM3HU; a TAaK)Ke TIPaBHiia
0€30I1acHOTrO MOBEACHHUS B IIETISX
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Y CIUIaBOB. XMMHUYECKOE 3arpsI3HECHUE
OKPYXaIOIIEN Cpelibl U €T0 MOCIEICTBUA.
Ponw xuMuu B 00ecIieYeHUN
SHEPreTUYECKON 0€30MacHOCTH.

XuMHsT W 37J0pOBbE  YEIIOBEKA.
JlekapcTBenHble cpencta. [IpaBuia
HCITOJIL30BaHUS JIEKapCTBEHHBIX
npenaparoB. Poiab XMMUM B pa3BUTHH
MEIMIIMHBEI.

Xumus nuni. OCHOBHBIE KOMITOHEHTBI
rmu. [Tumessie nodasku. Poip xumun
B 00eCIeUeHNH MUIIEBOH OE30IIaCHOCTH.
KocmeTrnueckue u nmapdromepHbie
cpencrtpa. beitoBas xumus. [IpaBuia
0€30IacHOI0 MCTOJIb30BAaHUS MPEMapaToB
OBITOBOUM XMMHUH B TOBCEIHEBHON KU3HU.
XUMHS B CTPOUTENBCTBE. BaxkHenme
CTPOMUTEIbHbIC MaTEpUaJIbI (IIEMEHT,
6eToH). [Ipon3BOICTBO CTPOUTEIBHBIX
MaTEpHAJIOB.

XUMHS B CEIILCKOM XO3SIMCTBE.
Oprannyeckue 1 MUHEpaIbHbIC
yIOOpEeHUS.

Heoprannueckue marepuansl

cOepeKeHus 310pOBbsl U
OKPYKAIOLIEH IIPUPOJTHOM CPEIbI;
MMOHUMATh OMACHOCTh BO3JEHCTBUS
Ha YKUBBIE OPTaHU3MBbI
OTIPEJICTICHHBIX BEIIECTB, CMBICI
nokazatess [1JIK, mosicHATh Ha
npuMepax crocoObl YMEHBIITEHUS U
MPEAOTBPAILICHUS UX BPEIHOTO
BO3JICUCTBUS. AHAIM3UPOBATH U
KPUTUYECKHU OIICHUBATh
uH(pOpMAIIHIO, CBA3aHHYIO C
XUMUYECKHUMU IIPOLIECCAMHU U UX
BIIMSIHUEM Ha COCTOSIHUE
OKpY’Karouien cpemsl.
Hcrnonp30BaTh MOIYyYEHHbBIE 3HAHUS
U TIpeICTaBIeHus o cepax
JEATEIIbHOCTHU, CBSI3aHHBIX C HAYKOU
Y COBPEMEHHBIMH TEXHOJIOTUSIMU,
KaK OCHOBY JIJI1 OPUEHTALlUH B
BBEIOOpE CBOCH Oymymei
npodeccuoHaIbHOM NeITeTbHOCTH.
Hcnonb30BaTh CUCTEMHBIE
XUMHUYECKUE 3HAHUS N1 OO BSICHEHHUS
Y TIPOTHO3UPOBAHUS SIBIICHHI,
MMEIOIINX €CTECTBEHHO-HAYYHYIO
pUPOJY, IPOTHO3UPOBAT,
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(KOHCTPYKIITMOHHBIE MaTepHUabl,
Kpacku, CTEKJI0, KepaMuka). MaTtepuabl
JUIA JNEKTPOHUKU. HanoTtexHnonoruu

AHAIIM3UPOBATH U OLICHUBATH C
HO3ULIAN DKOJIOTUUYECKOU
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0€30MacHOCTH MOCIIEICTBUSA

OBITOBOM U MPOU3BOACTBEHHOMN
NesATEeNbHOCTU YeJIOBEKa, CBA3AHHOM

C IepepaboTKO BEIIECTB;
UCIIOJIb30BaTh MOJYUYECHHbIE 3HAHUS
JUTS TIPUHSITHSI TPAMOTHBIX PEHICHUN
npo0JieM B CUTYyallUsAX, CBA3aHHBIX C
XUMHEN.

[IpunumaTe ydactue B OOCYXKIECHUU
npo0IeM XUMHUYECKOU

Y DKOJIOTHYECKOW HaIlpaBiIeHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3UIIUIO
no npobJeMe U mpeaiaraTh
BO3MOXHBIC ITyTH €€ PEIICHUS

Hroro mo pazneny 9

OBILEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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IMEPEYEHB (KOAU®PUKATOP) IPOBEPSIEMBIX TPEFOBAHUI K
PE3VJBTATAM OCBOEHHUS OCHOBHOM OFPA3OBATEJBHOM
ITPOT'PAMMBI CPEJTHET'O OBIIIETO OBPA3BOBAHUS 1 DJIEMEHTOB
COJIEP)KAHHSA IO XUMUHU

J171s1 mpoBeIeHUsI €IMHOTO TOCYAapPCTBEHHOT0 AK3aMeHa 1o xumuu (nanee — EI'D mo

XUMHH) MCHOJB3YETCs IMepedyeHb (KoAu(uKaTop) NpoBEpAEMbIX TpeOOBaHUMN

K

pe3yjabTaTaM OCBOCHMUA OCHOBHOM 06pa3OBaTeJIBHOﬁ nporpaMmsbl  CpCaHCTO O6H.I€I‘O

O6pa3OBaHI/ISI N 3JICMCHTOB COACPIKAHUA.

IIpoBepsiembie Ha EI'D mo xuMum TpedGoBaHus K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHEro 001ero 00pa3oBaHusi

Kon [TpoBepsiembie TpeOOBaHMSI K TIPEAMETHBIM Pe3yJIbTaTaM OCBOCHUS
IIPOBEPIEMOTO OCHOBHOI 00pa30BaTeIbHOI MPOrPaMMBI CPETHETO OOIIETO
TpeOoBaHuUs oOpa3oBaHus
1 Branenue cucteMoil XUMHYECKUX 3HAHUH, KOTOpasi BKIIOYALT:
1.1 OCHOBOTOJIAraloIINe MOHATHS (XUMUYECKUN SJIEMEHT, aTOM, H30TOTIbI,

JJIEKTPOHHAsE 000J0YKa aroma, s-, P-, O-3JEKTpOHHBIC OPOUTAIH
aTOMOB, OCHOBHOE U BO30YK/IEHHOE COCTOSTHUE aTOMa, MOH, MOJIEKYJIa,
BaJICHTHOCTb,  AJEKTPOOTPHUIIATEIIbHOCTh,  CTENEHb  OKUCIICHUS,
XUMHUYEeCKasi CBA3b (G- W TM-CBSI3b, KpaTHBIE CBS3HM), THOPUIU3AIMS
ATOMHBIX OpOUTane, KpPUCTAIUTUYECKasi peIIeTKa, MOJIb, MOJIIpHas
Macca, MOJSIpDHBIA 00BbEeM, MOJIIpHAs KOHIICHTPAIUsA, PacCTBOPHI
(MCTUHHBIE, AUCTIEPCHBIE CUCTEMBI), KPUCTAJIOTUAPATHI, YTIAEPOIHBIN
CKeneT, (PyHKIIMOHANbHAS TPYIa, paguKal, H30MEpPbI, CTPYKTypHas
dopmymna, wuzomepus (CTpyKTypHas, TeoMerpuyeckas  (Iuc-,
TPaHCU30MEPHsI), TOMOJIOTUYECKUI PsiZl, TOMOJIOTH, YIIE€BOJIOPOIbI,
KHUCTIOPO/I- ¥ @30TCOIEPKAIE COCTMHEHHUSI, OMOJIOTHUECKH aKTHBHBIC
BellecTBa  (YIJIEBOABL, JKUPBI, OEJIKH), MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHHS, KPEKHUHT,
pUGOPMUHT, TUITBI XUMUYECKUX PEAKITUH (OKUCIUTEIHHO-

BOCCTAHOBHUTEIIbHBIC, 3K30- M AHJIOTEPMUUYECKHE, PEAKIIMM MOHHOIO
oOMeHa, TOMO- M TETEepPOreHHbIE, OOpaTUMbIE W HEOOpaTUMBIE),
pacTBOp,  DJIEKTPOJUTHI,  HEINEKTPOJUTHI,  BICKTPOJIUTHYECKAS
JUCCOIMAIINS, CTENEHb JUCCOLMAIIMU, OKUCIUTENb, BOCCTAHOBUTEND,
AIEKTPOJIU3, CKOPOCTh XUMUYECKOU PEAKIIUU, XUMUYECKOE

paBHOBECHE)
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1.2

TEOPUH U 3aKOHBI (TEOpUS XHUMHUYECKOTO CTPOCHUS OPTraHUYECKUX
BemectB A.M. byTtiepoBa, Teopust ANEKTPOJUTHUECKON TUCCOLMALINH,

[Tepuoauyeckuii 3axkon JI.1. MenneneeBa, 3aKOH COXpaHEHHS MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMUHU, MUPOBO33PEHUECKUE
3HAHUS, JISKAIIUE B OCHOBE TOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUH, COBPEMEHHBIC MPEACTABICHUS O CTPOCHUHU
BEILIECTBA HA AaTOMHOM, MOJIEKYJISIPHOM Y HaJAMOJIEKYJISIPHOM YPOBHSIX

1.3

MpeaACTaBJICHUA 0 MCXaHHu3Max XUMHYCCKHNX peaKHHﬁ,
TCPMOANHAMHNYCCKUX )51 KHHCTHYCCKUX 3dKOHOMCPHOCTAX nux
IMMPOTCKAaHUA, O XUMHUYCCKOM PABHOBCCHUH, JUCIICPCHBIX CUCTCMAX

1.4

q)aKTOHOI‘I/I‘IGCKI/Ie CBCIACHHUA O CBOﬁCTBaX, COCTAaBC, IIOJIYYCHUU U
0e30MmacHOM  HCIIOJIb30BAHUM  Ba)KHEHIIHX HCOPTaHHUYCCKUX U
OpPraHUYCCKHUX BCUICCTB B 6BITy )51 HpaKTHqGCKOﬁ ACATCIIBHOCTHU
YCIOBCKa

1.5

o01Ive HayIHbIE MPUHIIAITEI XUMHYECKOTO IPOU3BOJICTBA (HA TPUMEpe
NPOM3BOJICTBA CEPHOW KHCIIOTHI, aMMHaKa, METaHOJIa, TiepepaboTKh
HedTH)

CdopMUpOBaHHOCTh YMEHUM BBISBISTD:

2.1

XapaKTEepHblE TMPU3HAKK M B3aUMOCBSI3b M3YYEHHBIX [OHATHIA,
IPUMEHATh COOTBETCTBYIOIIMUE MOHATHS NPU OMHCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKHMX UM OpPraHUYECKUX BEIIECTB U MX
IIpEBpAILICHUI

2.2

B3aMMOCBS3b XUMHYECKHX 3HAHUM C MOHATUSMH U MPEICTaBICHUSIMHU
JIPYTHX MPEMETOB 17151 00JIee 0CO3HAHHOTO MOHUMAHUS 1 00 BICHEHUS
CYIIHOCTH MAaTEPUAJIBbHOTO €IUHCTBA MUPA

CdopMUpOBaHHOCTH YMEHHUS HCTIOJIB30BATh:

3.1

HaAanMMCHOBAHHUA XHUMHYCCKHNX COGI[I/IHGHI/Iﬁ MCKAYHApPOJHOIO COr03a
TeOpeTHLIeCKOﬁ u HpHKJ’IElI[HOfI XUMHHU W TPHUBHUAJIBHBIC HAa3BaAHUA
BCHICCTB, OTHOCAIIMXCA K M3YUYCHHBIM KJIAaCCaM OPraHUYCCKHUX U
HCOPTraHNYCCKHUX COCHHHCHHﬁ

3.2

XUMUYECKYI0 CUMBOJIMKY JIJIsi COCTaBJIEHUs (DOPMYJI HEOPTaHUUECKUX
BEIIECTB,  MOJEKYJSPHBIX U  CTPYKTYPHBIX  (pa3BEpHYTHIX,
COKpAIIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYECKUX BEIIECTB
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ChopMupoBaHHOCTh YMEHUS KJIACCU(DUIIUPOBATH:

4.1

HEOpPraHMYECKUE BEUIECTBA, CAMOCTOATENbHO BHIOMPATh OCHOBAHUS U
KPUTEPUH JIJISl KITACCU(DUKAIIUU U3YIaeMbIX XUMHUYECKUX 0ObEKTOB

4.2

OpraHMYECKUE BEILECTBA, CAMOCTOSITENIbHO BHIOMpATh OCHOBAHUS WU
KPUTEPUH JIJISl KITAcCU(DUKAIUU U3YYaeMbIX XUMHUYECKIX 0ObEKTOB

4.3

M0 Pa3JIMYHBIM MPU3HAKAM (YUCIIY U COCTaBY Pearupyroinx BEIIecCTB,
TerIoBOMY 3(PdeKkTy peakiuu, U3MEHECHHIO CTENeHEW OKUCICHUS
AJIEMEHTOB, 0OPAaTUMOCTH PEAKIMH, YUACTHIO KaTaau3aTopa)

ChopMHUPOBAaHHOCT ~ YMEHUS  XapaKTEpPHU30BaTh  DJICKTPOHHOE
CTPOCHHE aTOMOB (B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUHM) M HOHOB
XUMHUYECKUX 3J1eMeHTOB 1 — 4 mepuoaoB Ilepuonnueckoid cUCTEMBbI
J.. MeHnneneeBa 1 UX BaJICHTHBIE BO3MOKHOCTH, UCIIOJIb3YS TOHSTHUS
S-, p-, d-27eKTpOHHBIE OPOUTAIIH, SHEPTETUUCCKUE YPOBHH

CdopMUpOBaHHOCTb YMEHUST OOBACHITH 3AKOHOMEPHOCTU M3MEHEHUS
CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMH COEIMHEHU 110
nepuoJaM U Tpymnmnam

CdopMUpPOBaHHOCTh YMEHHSI COCTaBISATh YPaBHEHUS XUMUUYECKHX
PEaKLIH U PaCKpbIBaTh UX CYIIHOCTD:

7.1

OKHCJIINTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ IMoCpcacCTBOM

COCTAaBIICHHUS JICKTPOHHOTO OajaHca ATHX peakiun

7.2

YPaBHEHUSI PEAKLUUKW PA3JIMYHBIX TUIOB; IIOJIHBIE U COKpALICHHBIC
YpaBHEHHUS pPEAKUUAd HMOHHOrO OOMEHa, YYWThIBas YCIOBHUS, MpPH
KOTOPBIX 3TH PEAKIMU UIYT 10 KOHIA

7.3

peakuuii TUAPOIN3a, PeaKiuii KOMIIEKcooOpa3oBaHus (Ha MpuUMeEpe
TUAPOKCOKOMIIJIEKCOB I[UHKA U aJTFOMUHHS)

ChopMHUPOBAaHHOCTh YMEHUS MTOATBEPKIATh:

8.1

HAa KOHKPETHBIX MpPHUMEpPAX XapakTep 3aBUCUMOCTU PEAKIIMOHHOU
CIIOCOOHOCTH OPraHUYECKUX COCJUHEHHH OT KpaTHOCTH U THIIA
KOBAJICHTHOU CBSI3U (G- W T-CBSI3W), B3aUMHOI'O BIUSHHS aTOMOB U
TPYI aTOMOB B MOJIEKYJIaX, a TakKe OT OCOOEHHOCTEN peanu3anuu
Pa3JIMYHBIX MEXaHU3MOB MIPOTEKAHUS PEAKIIHIA
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8.2

XapaKTEpPHbIE XUMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH
AKCIEPUMEHTAMH M 3AMACSIMU YPABHEHUM XUMHYECKAX PEAKIINI

ChopMUpOBaHHOCTh YMEHUSI XapaKTEPU30BaTh COCTaB U BaKHEUIIIHE
CBOMCTBa BEIIECTB, MPUHAJIEKAINIUX K OMPEACICHHBIM KjaccaMm H
IpyInaM COEIWHEHHM (IPOCThIe BEIIECTBA, OKCHUJbI, THIPOKCHIIBI,
COJIM;, YTJIEBOJOPO/IbI, TPOCTHIC I(DUPHI, CIUPTHI, (DEHOJIBI, AJIbJICTU/IHI,
KETOHBI, KapOOHOBBIE KUCIIOTHI, CIOXKHBIE d(PUPHI, KUPHI, YTIEBOIHI,
aMHHBI, aMUHOKHCIIOTBI, OCIIKH )

10

C(I)OpMI/IpOBaHHOCTB YMCHUS IIPOBOAUTH PACYUCTHI IO XUMHUYCCKHUM
(bOpMyJ'IaM U YPaBHCHUAM XUMHNUYCCKUX peaKL[I/Iﬁ C HCIIOJIB30BaHUCM
(1)I/IBI/I‘{€CKI/IX BCIIMYHNH:

10.1

Macchl (0O0beMa, KOJIMUECTBAa BEIECTBA) MPOAYKTa PEaKIUH, €Clu
OJIHO M3 MCXOJHBIX BEIIECTB JIAaHO B BHUJIE PACTBOpa C OIMpEICICHHON
MacCOBOM JI0JIEH paCTBOPEHHOTO BEIECTBA WM JTaHO B U30BITKE

(MMeeT puMecH)

10.2

MacCOBOM UM 00BEMHOM J0JIH, BBIX0/Ia MPOAYKTA PEAKIIUH

10.3

TEII0BOTO (D eKTa peakiuii

10.4

00BEMHBIX OTHOIIIEHUI ra30B

10.5

110 HaXOKJIEHUIO XUMUUYECKON (hOPMYJITBI BEIIECTBA

11

Brnanenue cucremol 3HaHUN O METOJAaX HAYYHOTO MO3HAHUS SIBIICHUM
MPUPOJIBI, MCIIOJb3YEMbIX B €CTECTBCHHBIX HAayKax W yMECHHE
MPUMEHATh 3T 3HAHUA NPU SKCHOEPUMEHTAIBHOM HCCIEIOBAHUA
BEIIECTB U UIS1 OOBSICHEHHUS XUMHYECKHUX SIBICHUIH, UMEIOIINX MECTO B
MPUPO/JIC, TTPAKTUYECKOMN JIEATEIBbHOCTH YEJIOBEKA U B MOBCEIHECBHOM
JKU3HU

12

CdopMupoBaHHOCTh YMEHUSI TPUMEHSTH (MCIIOJIH30BATH) 3HAHUS O
COCTaB€ M CBOMCTBAaX BEUIECTB I AKCIEPHUMEHTAIBHOU IMPOBEPKH
TUINIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX
peakiuii ¥ MPOrHO3UPOBAHMSI BO3MOXKHOCTEM KX OCYLIECTBIICHHUS;
CHUCTEMHbIC XUMUYECKHE 3HAHUS ISl O0BSCHEHUS ¥ POTHO3UPOBAHUS
SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO MPUPOAY; IJIs MPUHSITHUS
IPAMOTHBIX PEIICHUI MTPOOJIEM B CUTYAIUSAX, CBA3AHHBIX C XUMHEH
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13

CdopmupoBaHHOCTH YMEHUS TUIAHUPOBATH U MTPOBOJAUTH XUMUUECKHUI
AKCIIEPUMEHT (MOJIyY€HUE W HM3y4YCHHE CBOMCTB HEOPraHUYECKUX H
OpPraHUYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIMU YTIEBOJOPOIOB
pasMYHbIX KJIACCOB U  KHUCIOPOJCOJAEPXKAIIUX  OPraHUYeCKHUX
BEIIECTB, PEIICHHE SKCICPUMEHTAIBHBIX 33/1ad MO PACIO3HABAHUIO
HEOPTaHWYECKUX U OPTaHUYECKUX BEIIECTB) C COOIOICHIUEM MPaBHII
O0e3zonmacHOro oOpalieHuss C BellecTBaMHM U J1a0OPATOPHBIM
obopyzaoBaHueMm; HopMyITUpOBaTh LEJIN UCCIEIOBAHNUS; TIPEACTABIATh
B pa3inuHON (hopMe pe3ynbTaThl IKCIEPHMEHTA, aHAIU3HPOBATh U
OLICHUBATh UX JJOCTOBEPHOCTH

14

ChopMUPOBAaHHOCTh YMEHUSI OCYIIECTBISATH IleJICHANPABICHHBIN
MOMCK XUMUYECKON MH(POPMAIIMU B PA3IMYHBIX UICTOYHUKAX (Hay4YHas
U ydeOHO-Hay4Has JUTEpaTypa, CpPeJCTBa MacCOBOM WHGOpMaIUH,
ceTb MIHTEepHET U Apyrue), KPUTHUECKU aHAJTU3UPOBATH XUMHUECKYIO
uH(popMaiuio, epepadbaTbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C
MOCTaBJIEHHON y4eOHOM 3a1aueit

15

CdopMUpOBaHHOCTh yMEHHUS MPOTHO3UPOBATH, AHAIU3UPOBATH W
OLICHMBAaTh MH(GOPMAIMIO C MO3ULUNA IKOJOTUYECKON Oe30macHOCTH
MOCJIE/ICTBUHM OBITOBOM U MPOU3BOCTBEHHOM JIEATETLHOCTH YeJIOBEKa,
CBSI3aHHOW C TepepaboTKO# BemecTB; ChOPMUPOBAHHOCTH YMCHHM
OCO3HABaTh OINACHOCTb BO3JEMCTBUA HAa JKUBbIE OPraHU3MBI
ONpENIEIICHHBIX BEIIECTB, MOHUMAas CMBICJ IOKa3aTelsl MPeaesIbHOM
JOMYCTUMOM KOHIEHTPAIMU, W TOSCHATh HA MPUMEPAX CIOCOOBI
YMEHBILIECHHS ¥ IPEIOTBPALLEHHS UX BPEIHOTO BO3CHCTBUS

Ha OpraHu3M 4CJIOBCKaA

IlepeyeHb 3J1eMeHTOB coliepkaHusi, NpoBepsieMbIX Ha EI'D nmo xumumn

Kon [IpoBepsieMblli 3IEMEHT COAEPHKAHUS
1 TeopeTnyeckre OCHOBBI XUMHH
1.1 Ctpoenne  BemectBa. CoBpeMeHHas  MOJIeNIb  CTPOEHUS  aToMma.

Pacnpenenenue 31€KTPOHOB 10 SHEPIeTHICCKUM YpoBHIM. Kimaccudukanuys
XUMHUYECKHUX 3JIeMEHTOB. OCOOCHHOCTH CTPOCHHMS YHEPTCTHUCCKUX YPOBHEH
atoMoB (s-, P-, d-anmemenToB). OCHOBHOE M BO30YXKICHHOE COCTOSIHHS

aTOMOB. DJEKTpOHHas KOH(pUrypanus atoMa. BajaeHTHbIE 3JIEKTPOHbI
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1.2 Ilepponnueckas cucremMa xumuyeckux odiaeMeHToB J[[.MI. MeHnneneesa.
®usnyeckuit cmbica Ilepuoanueckoro 3axkona .M. Menneneesa. IIpuunnbl
Y 3aKOHOMEPHOCTU W3MEHEHHUS CBOMCTB AJIEMEHTOB M HUX COCAUHEHUU IO
nepuojaM M rpynmnamM. 3aKOHOMEPHOCTU B M3MEHEHHHM CBOWCTB MPOCTHIX
BEIIECTB, BOJIOPOIHBIX COCAMHEHU N, BHICIIIUX OKCUJIOB U TUIAPOKCHUIIOB

1.3 BaneHTHOCTB. DIEKTPOOTPUIATENBHOCTh. CTENEHb OKUCIICHUS

1.4 Bunpl xumuueckoil cBsi3M  (KOBaJeHTHAas, WOHHAs, MeTaUIMYecKas,
BOJOpPOAHAs) M MEXaHU3Mbl €€ oOpa3zoBaHus. MeEXMOJEKYIsIpHbIE
B3aMMOJICHCTBUS.  BeliecTBa  MOJEKYJISIPHOTO UM HEMOJIEKYJISIPHOTO
cTpoeHus. Tumbl KPHUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTb CBOMCTBA
BEILIECTB OT TUIMA KPUCTAIIMYECKON PEIIETKH

1.5 XuMuveckast peakmusi.  Knaccudukanuss XUMHYECKUX

peakIuii B HEOPraHUYECKOW U OPTaHUYECKON XUMUU. 3aKOH

COXpAaHEHHUSI MACChI BEIIECTB

1.6 CKOpOCTh peakIliu, €€ 3aBUCUMOCTh OT Pa3IU4HbIX (PAaKTOPOB

1.7 TemoBbie 3QheKThl XUMUUECKUX peakiuil. TepmoxuMuueckue ypaBHEHUs

1.8 OO6patumble peakiuu. XUMHUYECKoe paBHOBecue. DaKTOPbI, BIMSIIONINE HA
cocTostHuEe XuMH4ecKoro paBHoBecud. [ Ipunnun Jle [latense

1.9 DnekTponauTnyeckas auccormanus. CUIbHbBIC U CJTa0bIe JICKTPOIUTHI.
Cpena BOOHBIX pPACTBOPOB BEIIECTB: KHCHas, HEUTpalbHAs, IIEIOYHAS.
Cremnenp qucconuanuu. Peakiiuu noHHOTO 0OMeHa

1.10 | T'maponwus coneii. MoHHOE TTpon3BecHUE BOABL. BogopoaHbIH OKa3aTeb
(pH) pactBOpa

1.11 | CnocoGbsl BBIp@KEHHsSI KOHIICHTPAllMM PAcCTBOPOB: MaccoBasi  JIOJS
PAacTBOPEHHOI'O BEIIECTBA, MOJIApHAsl KOHIEHTpalnusa. HacklieHHble |
HEHACBILIEHHbIE PACTBOPHI, pAaCTBOPUMOCTh. Kpucramioruaparsl

1.12 | OkucnuTenbHO-BOCCTAHOBUTEIBHEIE peakiii. [I0BeIeHNUE BEMIECTB B Cpeax
¢ pa3ubiM 3HaYeHHeM pH. MeTonb! anmekTpoHHOro 6ananca

1.13 | DnexTpoau3 pacTBOPOB U PACIUIABOB COJICH

2 OCHOBBI HEOPraHMYECKON XUMUU
2.1 Knaccudukanus HEOPTraHUYECKUX COEMHECHUMU. Homenkiarypa

HCOPraHN4CCKHX BCIICCTB
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2.2

XUMHUYECKHUE CBOMCTBA BaXXHEUIIMX METAJUIOB (HATPUM, Kaluil, KaJbIIHil,
MarHui, aJIFlOMUHUAN, [IUHK, XPOM, KEJIe30, MElb) U UX coequHeHuit. Oo1me
CrocoOBbl MOTYUYEHUS] METAJIIOB

2.3

XUMHUYECKHUE CBOMCTBA BaKHEUIIIMX HEMETAJIOB (TFaJOreHOB, CEphI, a30Ta,
docdhopa, yriepoga U KpeMHHs)) U WX COCIUHEHHH (OKCHJIOB,
KHUCIIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COCAMHEHU )

2.4

I'enetnueckas CBA3b HCOPraHMYCCKUX BCIICCTB, MNpUHAIJICKAIINX K
Pa3JIMIHBIM KJIaCCaM

2.5

I/II[GHTI/I(I)I/IKEIHI/ISI HCOPTAHUYCCKUX COGHHHCHHﬁ. KauecTBeHHbBIE PCaAKIIMM Ha
HCOPTaHNYCCKUC BCUICCTBA U NOHBI

OCHOBBI OpraHM4E€CKON XUMUU

3.1

OCHOBHBIE TIOJIOKEHUSI TEOPHUM XUMHYECKOTO CTPOEHHS OPraHUYECKHX
coenuHeHuii A.M. DbytnepoBa. VYriepoIHbIi CKEIET OpPraHUYECKON

O- CBsI3U 3 2
u T7- . Sp T Sp )

sprudpuan3anuu opOuTaieil aToOMOB Yyryepojaa. 3aBHUCHUMOCTb CBOWCTB
BEIIECTB OT XUMUYECKOTO CTpOeHUs: MosieKyl. ['omonoru. ["'omonoruueckuii
psn. M3omepust 1 u3oMepbl

MOJICKYJIBI. KpaTHOCTL XHMHYECKOU CBA3H,

3.2

[lonsitue o pynkuonansHo# rpynne. OprueHTanuoHHbIe 3P EKTHI
3aMeCTUTENEH

3.3

[IpencraBnenue o kiaccuukanuu opranndeckux BemecTs. HoMmenkmarypa
OpraHWYECKUX COEJUWHEHMI (cHUcTeMaTH4ecKas) U TPUBHAIbHBIE HA3BAHMS
BAKHENIINX MPEICTABUTEIIEN KJIACCOB OPTAaHUYECKUX BEIIECTB

3.4

CBoOOTHOpAIMKATBLHBIH W HWOHHBIA MEXaHU3MBI peaknuu. [loHsTHE O
Hykieodue u anekrpodune. [Ipasmio MapkoBaukosa. [Ipasuio 3aiieBa

3.5

AJIKaHBI. XUMHYECKHUE CBOICTBa AJIKaHOB: raJIOT€HUPOBAHUE,
NETUAPUPOBAHUE, TEPMHYECKOE Pa3I0KEHUE, KPEKHUHT, HW30MEpHU3aIus,
ropeane. Ilomyuenune ankanoB. Ilukmoankanpl. Crenuduka CBONCTB
IUKJIO0AJIKAHOB C MAaJIbIM pa3MEpPOM LHKJIA. Peakinuu TpUCOEIUHEHUS U
paIMKaIbLHOTO 3aMEIICHUS

3.6

AJIKEHBL. XUMUYECKHE CBOICTBA: peakuuu MIPUCOEANHEHUS
(ramoreHupoBaHUE, THUAPUPOBAHUE, TUAPOTATOTCHUPOBAHUE, THIPATALIUS),
TOPEHHUsI, OKUCIIEHUS U nonuMepu3anuu. [IpoMbliieHHbIe U 1a00paTopHbIe
CHOCOOBI MOTYYEHUS ATKEHOB
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3.7

AnkanveHbsl. XMMUYECKAE CBOWCTBA AJIKAJMEHOB: PEAKIMU IPUCOECIUHEHUS
(ruapupoBaHuE, TAIOTEHUPOBAHUE), TOPEHMS U MOJIUMEPHU3ALIUU.

[Tomyuenue ankaaueHoB

3.8

AJNKUHBI. XHAMHUYECKHE CBOMCTBA: peakiuu IIPUCOEAUHEHNUS
(raoreHupoBaHKUe, TUAPUPOBAHUE, THIpATAlUs, T'MIPOrajJoreHUPOBAHUE)
KaK Ccroco0 MOJy4yeHUs MOJMMEPOB W JAPYTUX IMOJE3HBIX MPOIAYKTOB.
Peaknuun  3amMemneHus. ['openne aleTUJIeHa  KaKk  HCTOYHUK
BBICOKOTEMIIEPATYPHOTO IIJIAMEHH JIJISl CBAPKU U PE3KU METAJUIOB.

IIpumeHenue aneruieHa

3.9

Apenbl. XHUMHYECKHE CBOMCTBAa O€H30ia: pEeaKUu 3IEKTPOOUIBHOTIO
3aMeleHus, TPUCOCIUHEeHUS (THAPUPOBAaHUE, TajoreHupoBanue). Peakius
ropeansi. OCOOCHHOCTH XHUMHUUYECKHUX CBOMCTB Toiyona. llomydyeHue
6enzona. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB ctupoia. [lonmumepusarus
ctupotia. CriocoObl TOJIyYeHHUs U IPUMEHEHNE apOMaTUYECKHUX

yTJII€BOJIOPOJIOB

3.10

Couprtel. IlpenenbHble OJHOATOMHBIE CHUPTHL. XHMHUYECKHE CBOWMCTBA:
B3aMMOJICHCTBHE C HAaTpUeM KaK CIoco0 YCTAaHOBJIEHHUS HAIHYUS
TUAPOKCOTPYMINBI, C TaJOreHOBOJOPOJAMU KaK CIOCO0  MOydeHUs
pacTBOpUTENEH, BHYTPU- M MEKMOJEKYJIspHas aeruapartauus. Peakius
ropenusi. [lonyuenue sTaHona: peakuus OPOKEHUS TIIOKO3bI, THIpaTAIUsI
ATWJIEHA. DTWICHTJIUKOJIb U TIJIMUEPUH KaK NPEACTaBUTEIN MPEAEIbHBIX
MHOT'OaTOMHBIX CIUPTOB

3.11

®denon. XUMHYECKHE CBOMCTBA (peHoa (peakiuu ¢ HaTPUEM, THIPOKCUIOM
HaTpus, Opomom). [lonyuenue dpenomna

3.12

AJbnerunasl. XUMHYECKUE CBOICTBa MPEACIbHBIX aJlbJCTUI0B:
THAPHUPOBAHKE; KaUeCTBCHHBIC PEaKIIMK Ha KapOOHUIBHYIO TPYIIITY
(peakuus «cepeOpsHOTO 3epKajiay, B3aUMOJIEHCTBUE C THIPOKCUIOM

Menu (II). TlomydeHuwe mnpeAeabHBIX albJACTHUI0B: OKHCJICHHUE CIUPTOB,
TUJpaTalus areTuaeHa. AIIETOH Kak MpeIcTaBUTENb KeTOHOB. OCOOEHHOCTH
pEaKIMy OKUCIICHUS alleTOHA

3.13

Kap6oHoBbIe KHCTOTBHI. XMMHUUYECKHUE CBOMCTBA MPEACIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XHUMHYECKMX CBOMCTB MYypaBbHHOM
KuCa0Thl. [lomydeHne mpeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT:
OKHMCJICHUE aJIKAHOB, aJIKEHOB, NIEPBUYHBIX CIIUPTOB, ajbJIeTUA0B. Bricuine
MpeieNIbHBbIE U HeTlpeieIbHbIe KapOOHOBBIE KHCIOTHI
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3.14

Cnoxuble 3¢upbl U xKupbl. CHnocoObl MONTYYEHUS CIOXKHBIX 3(PUPOB.
O6patuMocTh peakiuu dtepudukanuu. [I[puMeHeHrne ClIOXHBIX 3QUPOB B
NUIIEBON U nmap(roMepHON NMPOMBINUIEHHOCTU. JKUPBI KaK CIOKHbBIE AU
[VIMLEPUHA U BBICHINX KapOOHOBBIX KUCIOT. XMMHUYECKHE CBOMCTBA AKUPOB:
TUAPUPOBAHKE, OKUCIEHUE. [ Mapoau3, Wik OMBUICHUE, )KUPOB KaK CIOC00
MPOMBIIIJICHHOTO MOJYYCHHUS COJIEH BBICHIMX KapOOHOBBIX KHCIOT. MbLIa
KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT

3.15

XUMHUYECKUE CBOWCTBA TJIOKO3bI: PEAKIMH C Yy4acTHEM CIUPTOBBIX H
aJBJACTUIHON TPYIIN U MOJIOYHOKHCIIOE OpokeHue. [I[puMeHeHne TIII0KO3bI,
ee 3HA4YCHHE B KXU3HEIEATENbHOCTH Opranusma. Jlucaxapuibl: caxaposa,
MaibTO3a. BoccTaHaBiauBarolue MU HEBOCCTAHABIMBAIOLIUE TUCAXAPUIIbI.
IMunponus nucaxapunoB. Ilonmucaxapuasl: Kpaxmain, rivkoreH. CTpoeHue
MaKpOMOJIEKYJ Kpaxmalia, IIMKOTeHa U LeJUTI0NI03bl. PU3NYecKue CBOMCTBA
Kpaxmajla U LEeJUTIOJIO3bl. XMMHUYECKHE CBOWCTBA Kpaxmala: THApPOJIN3,
KayeCTBEHHAas peaklus ¢ HOJAOM. XHUMHUYECKHE CBOMCTBA IEJLTIOIO3BI:
TUAPOJIN3, TONydeHue >PupoB 1eiToa03bl. [loHsTne 00 MCKYCCTBEHHBIX
BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEJIK)

3.16

AMHHBL. AMUHBI KaK OpraHMYECKHE OCHOBAHMS: pEaKUUU C BOJOW,
KHUCIJIOTaMHU, PEAKIIS TOPEHUS. AHWIMH KaK MPEJICTaBUTENb ApOMATHUYECKUX
aMHUHOB. XMMHYECKHE CBOMCTBA AHWJIMHA: B3aUMOJECHCTBHUE C KHCIOTaMH,
OpoMHOU BOAOW, oOkucieHue. [lomydyeHHe aMHHOB alKWJIMPOBAHHEM
aMMHaKa U BOCCTAHOBJIIEHUEM HUTPOIPOU3BOJIHBIX YIIE€BOAOPOAOB

3.17

AMUHOKHCIIOTBI U O€JTKH. AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHuYeCKUe
coequHeHnss. OCHOBHBIC aMUHOKHCIIOTHI, 00pa3yromiue 0eiaku. XUMUICCKHUE
CBOMCTBa OCIKOB: THAPOJW3, JCHATypalus, KadyeCTBCHHBbIC (IIBETHHIC)
peakIuu Ha OeIKH

3.18

CrpoeHue u CTpyKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB MOJUMEPOB OT
cTpoenus Mosiekya. OCHOBHBIE CIIOCOOBI MOTYYEHUST BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: PEAKLINY TTOJIMMEPHU3aLINU

N IIOJINKOHACHCAILINHU. KJ'IaCCI/I(l)HKaI_[I/IH BOJIOKOH

3.19

Nnentndukamms OpPraHUYECKUX COEUHECHUM. Pemenue

OKCIICPUMCHTAJIBHBIX 3ada4 Ha PACIIO3HABAHHUC OPraHN4YCCKUX BCIICCTB

3.20

I'eneTnueckas CBA3b MCIKAY KiIaCCaMHU OPraHN4YCCKUX COCI[I/IHGHI/Iﬁ

XUMUA 1 )KU3HD

4.1

Xumusi B moBceHEBHON >ku3HU. [IpaBuna Ge3omacHoi pabOThl C €AKUMH,
TOPIOYUMH ¥ TOKCUYHBIMU BEIIIECTBAMHU, CPEJICTBAMU OBITOBOM XUMUHU
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4.2

Xumus U 300pOoBbe. XUMUA B MEAULMHE. XUMHUA U CEIbCKOE XO3SMCTBO.
XuMUs B IPOMBILIJICHHOCTH. XUMHUSA U DJHEPreTUKA: NPUPOAHBIM U
NOMYTHBIN He(PTIHOM ra3bl, KX COCTAB U UCIIONb30BaHUE. CocTaB HEPTH U ee
nepepadboTka (MpUPOIHbIE ICTOUHHUKHU YTIIEBOJIOPOJIOB)

4.3

XUMHSA U IKOJIOTUsl. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEU CPEIbI U €T0
nocnenctBus. Oxpana rugpocdepsl, MouYBbl, aTMochepsl, Giiopsl U (ayHbl
OT XUMHUYECKOro 3arpssHeHus. [Ipobiema oTX010B U MOOOYHBIX TIPOAYKTOB.

AJ'IBTepHaTI/IBHBIe HNCTOYHHUKHU SHCPTUU

4.4

OO6mue TmpeACTaBiIEHUS O MPOMBIIUICHHBIX CIOCO0aX  MOJYyYCHHS
XUMUYECKUX BEIIECTB (HA MpuUMepe IPOU3BOJCTBA aMMHUaKa, CEpHOU
KUCIIOThl). YepHas u nBetHas wMetautyprus. CTEeKiIo W CUIMKaTHas
NPOMBINUIEHHOCTh. [IpombiliuieHHas opranuudeckas xumusg. Ceipbe 1ist
OPraHN4YEeCKOW MPOMBIIIEHHOCTH

Tunsl PaCUYCTHBIX 3a/1a4

5.1

Pacuetnsl Macchl BCIICCTBA HJIN oO0beMa ra3oB IO HN3BCCTHOMY KOJIMYCCTBY
BCIICCTBA, MAaCCC NJIN O6’b€My OJHOTO U3 YHACTBYIOIIHUX B PCAKIIUU BCUICCTB

5.2

Pacuets TeroBoro addexra peakuuu

5.3

PacueTsl 00b€MHBIX OTHOIIICHHH Ta30B IMpu XUMHUYICCKUX PCAKIUAX

5.4

Pacuetsl Macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIU
OJIHO M3 BEIIECTB JIaHO B U30BITKE (MMEET NMPUMECH )

9.5

PacueTtsl MaccoBoOl Wi 00BEMHOM A0 BBIXO/AA MIPOYKTA PEAKITUU OT
TEOPETUYECKHA BO3MOKHOTO

5.6

Pacdersr Macchl (00beMa, KOJTUYESCTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIN
OJHO M3 BEIIECTB JaHO B BUJIE PACTBOPA C ONPEAECICHHON MAacCOBOU JOJEH
PAaCTBOPEHHOI'O BEIIECTBA

5.7

Pacuerbl ¢ WuCHNONB30BaHMEM TMOHATHH «MaccoBasi JOJS», «MOJIpHas
KOHIIEHTPAIIHS», «PAaCTBOPUMOCTH)

5.8

Haxoxxnenune MonexyasspHON (HOpMyIbl OPTaHMYECKOTO BEIIECTBA MO €T0
IJIOTHOCTH U MACCOBBIM JOJISIM 3JIEMEHTOB, BXOASIINUX B €r0 COCTAB, WU I10
MPOAYKTAaM CrOpaHUs
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