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Pa3nea 1. [HosicHuTe ILHAA 3aNIMCKA

Pabouas nporpamma o xumuu (yriayoneHHsli ypoBens) it 10 - 11 kimaccoB cocraBieHna
Ha OCHOBE:

1. ®yHnameHTaAIBHOTO sApa coAepKaHus o01Iero oOpa3oBaHus;

2. depaepa’dbHOrO TOCYIapCTBEHHOIO OOPa30BaTENbHOIO CTaHAAapTa CpeIHero oOIIero
obpa3zoBanust (YTBEpKIeH nMpukazoM MuHucTepcTBa oOpa3oBanusi U Hayku Poccuiickoit
Ddeneparun ot «17» nexadps 2010 . Ne 1897);

3. IlpumepHoii mporpamMmbl cpeaHero o0Iero oopa3oBaHus 0 XUMUHU,

4. MopaenbHOW pernoHaIbHOW OCHOBHOM 00pa3oBaTEbHON MPOrpaMMBI CPETHEro OOIIEro
oOpa3oBaHwUs.

[IpenMer XxuMust BXOJUT B IPEAMETHYIO 00jacTh «ECTeCTBEHHOHAYYHbBIE IPEIMETBI.

[IkoMpHBIA KypC XMMHH - OJUH U3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHOHAYy4YHOTO
oOpa3oBanusi. OH BHOCHT CYILIECTBEHHBIM BKJIaJ B pelIeHHe 3aaad o0Iiiero obpa3oBaHUS,
oOecrieunBasi (HOPMUPOBAHHE y YYAIUXCS €CTECTBEHHOHAYYHOW KapTUHBI MHpA, PA3BUTHE HX
MHTEJUIEKTYaJbHBIX, TBOPYECKUX CIIOCOOHOCTEH, MPHUBUTHE IICHHOCTHBIX OpPUEHTAIUH,
MOJTOTOBKY K KM3HU B YCJIOBUSX COBPEMEHHOTO OOIECTBA.

Lenpto pabouelt mporpaMmbl SBISETCS CO3JaHHE YCIOBUH i TUTAHUPOBAHMS,
OpraHM3aliy U yIpaBiIeHUs 00pa30BaTEIbHBIM IIPOLIECCOM 10 Y4EOHOMY MIPEIMETY XUMHUSI.

3anaun paboyeil mporpamMmsl:

- JaTb MPEACTABIEHUE O MPAKTUYECKOM pealu3aluyd KOMIIOHEHTOB TOCYAAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJApTAa MPHU U3YUYEHUH YUeOHOT0 MpeMeTa XUMHUS;

- KOHKPETHO OMNpEAENUTh CoJlepKaHne, 00beM, OPSAI0K U3yUeHHUsl y4ueOHOro mpeaMeTa XUMHUS C
yuyeToM 1IieNied, 3aJady M O0COOEHHOCTEeW Yy4eOHO-BOCIHUTATENIbHOTO IIpolecca JiMles U
KOHTHHT€HTa 00Y4aloLINXCs B HEM.

PaGouas mporpamma cpennero (oJHOro) 001Iero oopa3zoBaHus M0 XUMHUH (MTPOGUITBHBIIH
yYpOBEHb)  00OeCHeyuBaeT CO3HATEIbHOE YCBOCHHE YYallUMHUCS BaKHEHIINX XUMHUYECKUX
3aKOHOB, TEOPUN U TMOHATHH; MPOAODKAeT (POPMUPOBAHUE IMPENCTABICHUN O pOJIM XUMHUH B
pa3BUTHH Pa3HOOOPA3HBIX OTpaciei MPOM3BOJCTBA; 3HAKOMUT C BEIIECTBAMM, OKPYKAIOIIUMU
yenoBeKka. lIpu 3TOM OCHOBHOE BHHMMaHUE YIENSETCA CYIIHOCTH XUMHYECKMX pEeakUuuid u
METO/IaM UX OCYILECTBIICHUS, a TAK)KE CIIOCO0aM 3alIUThI OKPYXKArOIeil cpeibl.

Pabouas mporpamMma mocTpoeHa C yuyeToM MEXIPEIMETHBIX CBA3EH ¢ KypcoMm (HU3HKH,
I/Ie U3y4aloTcs CBEACHHMS O CTPOEHUU AaTOMOB, M OHOJOTMHU, TJEe JaeTcs 3HAKOMCTBO C

XUMHYECKOM OpFaHI/I3aI_[I/IeI71 KJICTKHU U IponeccaMunu oOMeHa BCIICCTB.



CoriacHo MIKOJIPHOMY y4eOHOMY IUIaHy JIMIesl Ha u3ydeHue kypca xumud B 10 m 11
KJaccax (MpouiIbHBINA YpOBEHb) OTBOAMTCS 4 yaca B HeJelo, Bcero 280 4acos.

Pabouas nporpamMma no XuMuu sIBJISETCS JOTMUYECKUM IPOAOIKEHUEM Kypca XUMUHU TS
OCHOBHOM mIKOJbL. IloaTOMy OHa pa3paboTaHa c omopod Ha Kypc XUMUH 8-9 KJIaccos.
Hekoropsle, NpenMyHIECTBEHHO TEOPETUYECKUE TEMbl Kypca XUMHUU OCHOBHOW IIKOJIBI
paccMaTpUBAIOTCSl CHOBA, HO YK€ Ha 0ojiee BHICOKOM, PAacCIIMPEHHOM M YTIyOJIEHHOM YpOBHE.
OT10 crocobcTByeT (HOPMUPOBAHHIO LETOCTHOW XMMHUYECKOH KapTUHBI MHUpa U OOECIIeYHBAET
MIPEEMCTBEHHOCTh MEX]ly OCHOBHOM U cTapiieil cTyneHsIMu o0ydeHus B 0011eo0pa3oBaTeibHOM
YUPEKIACHUU.

Kypc ueTko menuTcst Ha 1B 9aCTU COOTBETCTBEHHO TrojIaM 00y4eHus: opranudeckyro (10
kiacc) u obmryro xumuio (11 kimacc). Opranndeckas xumusi paccmarpuBaercs B 10 kimacce u
CTPOUTCS C YYE€TOM 3HAHUW, MOJYYEHHBIX YyYalluMucsi B OCHOBHOM mikosie. Ilostomy ee
W3yYEHUE HAYMHAETCA C [OBTOPEHHUS BAXKHEMIIMX TOHATHUM OpPraHUYECKOM XHMUH,
PacCMOTPEHHBIX B OCHOBHOM HIKOJIE.

[Tocne mnoOBTOpeHUS BaXHEHIIMX MOHATHM paccmaTpuBaerca Tema «CTpoeHue U
KJIacCU(UKALUs OPraHUYECKUX COCTUHEHHI», TEOPETUUYECKYI0 OCHOBY KOTOpOIl COCTaBIsieT
COBPEMEHHAsl TEOPUSI XUMUYECKOI'O CTPOEHUSI C HEKOTOPBIMU 3JIEMEHTAMU 3JIEKTPOHHOU TEOpUun
U cTepeoXxuMuu. JIormueckuM MpoJO/DKEHHEM BeIylled HIEH O B3aMMOCBS3M (COCTaB —
CTPOEHHE — CBOIICTBa) BELIECTB SBJIAETCA TeMa «XUMHYECKHE PEaKlIUu B OpPraHu4ecKou
XUMHUHU», KOTOpasi 3HAKOMUT yYalluxcs ¢ Kiaccudukaiuei peakiuii B OpraHMuecKoil XUMUU U
JIaeT MPEACTABICHUE O HEKOTOPBIX MEXaHU3MaX UX MPOTEKaHUS.

[TosryueHHBbIE B IEPBBIX TEMaX TEOPETUUYECKUE 3HAHUS YUALUXCS 3aTEM 3aKPETUISIOTCS U
pa3BHUBarOTCs Ha 6orarom (akTHUYECKOM MaTepualie XUMHUH KIacCOB OpPraHMYECKUX COEIMHEHUH,
KOTOpbIE PacCMaTPUBAIOTCS B MOPSAAKE YCIOKHEHHUs OT Oosiee MpOCThIX (YIrJIeBOJOPOJOB) A0
HauOonee CIOXHBIX (OuomonumepoB). Takoe NOCTpOEHHME Kypca MO3BOJSET YCHINTh
JeAYKTUBHBIN MOJXO0/ K U3yYEHUIO OPIraHUYECKON XUMUH.

Kypc obmeit xumun usydaerca B 11 kmacce um CTaBUT CBOeW 3ajadeil MHTErpallyio
3HAHUH yyaluxcs M0 HEOPraHWYEeCKOH U OpraHMYecKON XMMHHU C 11eTbI0 (POPMUPOBaHUS y HUX
€AMHON XMMMUYECKON KapTHHBI Mupa. Benymas uaes Kypca — €JUHCTBO HEOPraHUYECKOW U
OpraHWYECKOW XMMHUU Ha OCHOBE OOIIHOCTH HMX MOHSATHMN, 3aKOHOB U TEOPHii, a TAK)KE Ha OCHOBE
o0UMX MOAXO0NOB K KiIaccu(UKAlUM OpraHMYeCKMX U HEOPraHWYEeCKUX BEIIeCTB U
3aKOHOMEPHOCTSIM MPOTEKAHNs XUMUYECKUX pEaKkLUi MeXAy HUMHU. Takoe IMOCTPOEHHE Kypca
oOmield XUMHMM TO3BOJIAET IMOJBECTH ydalluxcid K [OHMMAaHHIO MaTepHabHOCTH U
MO3HABAEMOCTH €IUHOT0 MHpa BELIECTB, MPUUUH €ro KpPacoOuHOro MHOTooOpa3us, BceoOueit

CBSI3U ABJICHUIA.



Taxke 3TO JaeT BO3MOXKHOCTh YYAIlUMCS HE TOJIBKO JIydll€é YCBOUTh XHMHYECKOE
CoZEp)KaHUE, HO U MOHSTh POJIb U MECTO XUMHUU B CUCTEME HAYK O NMpUpoJe. Takoe MmocTpoeHue
Kypca IO03BOJIET B MOJHOM Mepe MUCIOJIb30BaTh B OOYYEHHH OINEpalliy MBIIUICHUS: aHAU3 U

CHUHTE3, CPAaBHCHUEC U aHAJIOTUI0, CUCTEMATU3AlUIO U O606HI€HI/I6.

Paznea 2. Coaep:xaHue y4eOHOI0 npeamMera
OCHOBBI OPraHM4YecKO XMMHUM

[TosiBnieHHE M pa3BUTHE OPraHMYECKON XMMHUU Kak Hayku. [Ipeamer opraHM4ecKoOd XHMUU.
MecTto W 3Ha4YeHHME OPraHUYECKOW XMMHU B CHCTEME €CTECTBEHHBIX HayK. B3anmMocBs3b
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB.

XHMMHYECKOE CTPOCHHME KaK IOpPAJOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HX
BaJCHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPHUM XMMHMYECKOIO CTPOCHMSI OpPraHMYECKHX
coenquHeHuil A. M. BytnepoBa. YriepoaHblii CKeleT OpraHuyeckoil mosekyibl. KpaTHoOcTh
XUMHYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHMUYECKOTO CTPOEHHSI MOJIEKYIL.
N3omepuss u uzomepsl. [lonarue o ¢yHkunoHanbHOM rpymnme. [TpuHnuns!l kiaccudukanum
OpPraHMYECKUX COeTUHEHHH. MexIyHapoaHas HOMEHKJIAaTypa W NPUHIMIIBL 00pa3oBaHUS
Ha3BaHUI OPraHUYECKUX COCIUHEHUM.

Knaccupukamuss u OCOOCHHOCTH OpPraHMYECKHX peakiuil. PeaknuoHHBIE IICHTPHI.
ITepBoHavanbHbIE MOHATUSA O TUIIAX U MEXAaHU3MaX OPraHUYECKUX peakuui. ['oMonnTudyeckuili u
reTepOIMTUYECKUN pa3phlB  KOBAJICHTHOW XMMHUYECKOH cBs3u. CBOOOJHOpaIMKalIbHBIA U
MOHHBIA MexaHu3Mbl peakuuu. [TonaTue o Hykieodune u anekTpoduie.

AnkaHbl. DNEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOGHHME MONEKYJIbl MeTaHa. Sp°-
rudpuausanus opouraneii atoMoB yrieposaa. ['omonornueckuit psa u odmas Gopmysa alKaHOB.
Cucrematnueckasi HOMEHKJIATypa aJKaHOB M pagukanoB. M3omepus yriepomHOro CKenera.
dusnueckue CBOICTBa aJKaHOB. 3aKOHOMEPHOCTH HW3MEHEHHsS (U3NYECKUX CBOMCTB.
XUMHYECKHE CBOMCTBA  allkaHOB: TaJIOTEHUPOBAaHHE, JIETMJPUPOBAHUE, TEPMHUUECKOE
pa3io’KeHue, KPEeKUHI Kak CIocoObl MOJYyYEHHUsS BaKHEHIIMX COEIUHEHUl B OpraHM4ecKOM
cuHTe3e. ['opeHne ankaHOB KaK OJMH M3 OCHOBHBIX MCTOYHUKOB TEIUIA B IPOMBIIIIEHHOCTH U
ObITY.

W3omepuzanuss kKak croco0 MOIy4eHHs] BBICOKOCOPTHOTO OeH3uHa. Peakuyuu 2openus
6ewecme, cooepiHcauiux y2ie6000poosvl, KaK OOHUX U3 MEXHOEHHbIX 3azpA3Humenei
ammocgepol pecuona. MexaHu3M peakiMM CBOOOAHOpaIMKalbHOrO 3aMenieHus. [lomydyenue
ankaHoB. Peakuus Bropua. HaxoxneHue B npupo/ie ¥ IPUMEHEHHUE aJIKaHOB.

[Muxnoankanpl. CTpoeHHe MOJIEKYd MHKIoamkaHoB. OO0mas QopMyna IUKIOATKAHOB.

Homenkmarypa  mukioankaHoB.  M3oMepuss  LMKIIOQJKaHOB:  YIJIEPOJHOTO  CKEJleTa,



Me)XKKJIaccoBasi, IPOCTpaHCTBEeHHAs (yuc-mpanc-uzomepust). Crenndurka CBOWCTB LHHUKIOATKAHOB
C MaJIbIM pa3MepoM IUKIIA. Peakiuu nprucoeInHeHUs U paIuKaIbHOTO 3aMEICHUS.

ANKeHBl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJEKYIBl ATHIIEHA. SP2-
ruOpuau3anyst opouTaneil aToMOB yriepoja. G- M T-CBA3H. | OMoIorMYecKuid psia U oOras
dopmyna ankeHoB. Homenknarypa ankeHoB. M3oMepusi ajakeHOB: YIJIEPOAHOTO CKEJeTa,
MOJIOKEHUS KPaTHOM CBSI3U, MPOCTPAHCTBEHHAs (yuc-mpaunc-u3oMepus), MeEeKKIaccoBasl.
Ou3nyecKkue CBONCTBA anKEHOB. Peakmuu 3IIEKTPOPMIBHOTO TMPUCOCTUHEHHSI KaK CIOCO0
nosydeHus: (pyHKIMOHAIBHBIX MPOU3BOJIHBIX YrieBoaopoaoB. [IpaBuino MapkOBHHKOBA, €ro
9MeKTpoHHOEe oOocHOBaHWe. Peaknuu okuciaeHuss U noiaumepuszanuu. IlonmudTHiieH Kak
KPYIMHOTOHHAXHBIA MPOJAYKT XUMHUYECKOrO Mpou3BojcTBa. lIpombiliuieHHbIE U 1a00paTOpHbIE
CrocoObl MONyuYeHUst alKeHOB. [Ipasuno 3atiyesa. IIpumeHeHne anKeHOB.

Anxanuensl. Kitaccupukanus aikaJueHOB 110 B3aHMHOMY PACIOJIOKEHUIO KPATHBIX CBS3CH
B Mousiekyne. OCOOEHHOCTH 3IEKTPOHHOTO M TMPOCTPAHCTBEHHOI'O CTPOCHHUS COMPSKEHHBIX
ankaaueHoB. OOmas Qopmyna ankagueHoB. HomeHknaTypa W H30MepHUsl aANKaJAMECHOB.
®u3nyeckue CBOWMCTBAa  ANKAAUEHOB. XMUMHUYECKHME CBOMCTBA  QJIKAJUCHOB:  PEAKLIHH
NPUCOSAVHCHUS (THIPUPOBAHUE, TAJIOTCHUPOBAHKE), TOPCHUS W ToJUMepu3anuu. Brman
C.B. JlebeneBa B mMoOJy4yeHHUE CHHTETHYECKOrOo Kaydyyka. Bynkanuzanus kaydyka. PesuHa.
MHuoroo6pa3ue BUIOB CHHTETHYECKMX KaydyyKoB, MX CBOWcTBa M mpuMmeHeHue. [lomyueHue
QJIKaJIUCHOB.

ANKWHBI. DJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIBl aleTHiIeHa. Sp-
rubpuanzaius opouTaseit aToMoB yriepoaa. ['omonorudeckuit psa u odmias Gopmysia aJTKUuHOB.
Homenknarypa. M3omepust: yriepogHoro ckeneTa, MOJI0XKEHHUsT KPaTHOM CBSI3H, MEXKKIacCOBasl.
du3nyecKkue CBOICTBAa ATKMHOB. XMUMUYECKUE CBOMCTBA alIKMHOB: PEAKIIMU MPUCOEAMHEHUS KaK
CHoco0 MOTyYeHHsI TIOJTMMEPOB U IPYTHUX MOJE3HBIX MPOAYKTOB. Peaxyuu 3amewenus. I'opeHne
areTHJIeHa KaK HMCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHH JUISI CBAPKH M PE3KH METaJUIOB.
Ponv peakuyuu zopenus auemuniena 6 Cc6apKe U pe3Ke MEmaln06 U CHIA606 HaA
npeonpuamusax UYenaouuckoii oonacmu. IlonydeHue areTuieHa NHPOIU30M MeETaHAa U
KapOWIHBIM MeToIoM. [I[puMeHeHue areTuiIcHa.

Apensbl. Hcmopusa omxpvimus 6enzona. CoBpeMEHHBIE TIPEACTABICHHUS 00 3JIEKTPOHHOM U
MPOCTPAHCTBEHHOM CTpOCHHUU OeH3ona. l3omepuss M HOMEHKJIATypa TOMOJIOTOB OeH30a.
Ob6mas ¢dopmyna apeHoB. dusudeckue cBoicTBa OeH307a. XMMHUYECKUE CBOWCTBA OeH30ma:
peakuu  ANEKTPOPMIBHOTO 3aMemieHusl (HUTPOBAaHHWE, TaJIOTEHHUPOBAHHUE) Kak CIOCO0
MOJTYyYEHUS XUMHUYECKUX CPEJCTB 3allUThl PACTCHHM;, TPHCOSAWHECHUS (THIPUPOBAHHE,
raJIOTeHHPOBAHKE) KaK JOKA3aTEeNIbCTBO HEMpEAeNbHOTO XapakTepa OeH3omna. Peakius ropeHus.

HOJ'Iy‘ICHI/IC ocH3oa. OcobeHHOCmU XUMUYECKUX CBOUCE moJayoaa. BzanMmHoe BIMsSHHE aTOMOB



B MoJjiekyne Toayona. Opuenmayuonnsie 3¢pgpexmol 3amecmumerneti. [IpuMeHeHre TOMOJIOIOB
OeH30m1a.

Cruptel. Knaccudukanus, HOMEHKIatypa couprToB. ['oMonormueckuit psyu u  oOumias
(bopMyna npeaenbHbIX 0OJHOATOMHBIX cUPTOB. M3omepus. dusndeckue CBOWCTBA MPeaesIbHBIX
OJIHOATOMHBIX CIUPTOB. BogopoaHas CBsA3b MEXIy MOJEKYJIaMH U €€ BIMSHUE Ha (U3NYECKUe
CBOWCTBA CIUPTOB. XHWMHYECKHE CBOMCTBA: B3aMMOJCHCTBHE C HAaTPHUEM Kak CIoco0
YCTQHOBJICHHUSI HAJIWYHMS THUIPOKCOTPYIIIBI, C TaJOT€HOBOJOPOJAMH KaK CIOCO0 TMOIy4YeHUs
pacTBOpUTEINIEH, BHYTPH- U MEXMOJIEKYJIApHas aeruapartanus. Peakius ropeHus: CupThl Kak
tomuBo. IlomydeHune »sTaHonma: peakuuss OpoOKEHHs TJIIOKO3bl, THIpaTalys OSTHIICHA.
IIpumeHnenne MeraHona U 3TaHoja. PU3MOIOTMYECKOE ACHCTBME METaHOJIa M JTaHOJA Ha
OpraHM3M 4YeJOBEKAa. OTWIEHIVIMKOAb W TIULEPUH Kak IMPEICTaBUTENN IPEAEIbHBIX
MHOI0aTOMHBIX CIUPTOB. KayecTBeHHas peakiyss Ha MHOTOATOMHBIE CIIMPTHI U €€ IPUMEHEHUE
JUIsl pacliO3HaBaHUs INIMLEPUHA B COCTaBE KOCMETHYECKUX cpelcTB. IIpakTrueckoe npuMeHeHne
STUJICHTIIMKOJIA U TIIMLEPUHA.

@®enon. CtpoeHne Moiyekynsl (eHonma. B3aumHOoe BiIMsHHME aTOMOB B MOJIEKyne (eHoua.
®dusnueckue cBoiicTBa ¢eHona. XUMHUYECKHE CBOWCTBA (PEakUMU C HATpUEM, T'MIPOKCUIOM
HaTpus, Opomom). [lonyuenue denona. [Ipumenenue denona.

Anpnerunsl U ketoHsl. Kimaccudukanust anpaeruioB U KeToHOB. CTpoeHHE MpenenbHBIX
QIBJETUAOB. DIJEKTPOHHOE W  TPOCTPAHCTBEHHOE CTPOCHHE KapOOHMJIBHON  TPYIIIBL.
['omonoruueckuii psa, obmas Gopmyia, HOMEHKIATYpa U U30MEpHsl NMPENEIbHBIX albIETUI0B.
@usnyeckue CBOWCTBA MPENEIbHBIX AIBAETUAOB. XHMHUYECKHE CBOMCTBA IPEAEIBHBIX
albJIETU/IOB: THAPUPOBAHUE; KAUECTBEHHbIE pEaKlUU Ha KapOOHWIbHYIO Tpynny (peaxuus
«cepeOpsiHOTO 3epKasiay, B3aumojeicTBue ¢ ruapokcuaom meau (I1)) m ux npumeHeHue s
oOHapy>KeHHsI TpeAeTbHBIX albJETHJI0OB B MPOMBIIIICHHBIX CTOYHBIX Bojax. IlomydeHue
IpeJeNbHbIX albJETHI0B: OKHCICHHE CHUPTOB, rHiapartanus anetuwieHa (peakuus Kyueposa).
TokcuuHocTh anpieruyioB. llpumenenue dopmanpaeruga M aneTaapierujga. AIETOH Kak
npencTaBuTeNb KeTOHOB. CTpoeHue MoJekyinbl arneroHa. OCOOEHHOCTH pPEaKIMM OKHCIEHUS
auerona. [Ipumenenue anerona.

KapOonoBele kuciotel. Knaccugukanus u HOMeHKIaTypa KapOOHOBBIX KUCIIOT. CTpoeHue
Ipe/lebHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIIOT. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCUIIbHOM TpyIIbl. ['oMonorudeckuii pan u odmas Gpopmysa npeaenbHbIX 0JJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. PU3NUECKUe CBOMCTBA MPEACTbHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.
XUMHUECKUE CBOMCTBA MpENENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT (peakuuu ¢
MeTaJlJIlaMi, OCHOBHBIMU OKCHJaMH, OCHOBaHHUSIMH M COJSIMH) KakK MOATBEPKIECHHUE CXOJCTBA C

HEOpPraHMYeCKUMHU KucioTamu. Peaknus »stepuduxanu u  ee oOpaTuMmocTs. BriusHue



3aMeCTUTENed B YIJIEBOJAOPOIHOM paauKkajie Ha CHily KapOOHOBBIX KuCIOT. OcoOeHHOCTH
XMMUYECKUX CBONCTB MYypaBbHUHOM KHUCIOTHL. [lonmydeHue mnpenenbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: OKHCJICHHE QJKaHOB, aJKEHOB, IEPBUYHBIX CIIHUPTOB, aJbJICTHIOB.
Baxwueiline mnpeacraButenu KapOOHOBBIX KHCJIOT: MypaBbUHAs, YKCyCHas M O€H30MHasil.
Briciive mnpenenbHble M HENpeAeabHble KapOOHOBBIE KHUCIOTHL. Onmuyeckas u3omepus.
Acummempuuecxuti amom yenepooa. llpumeHeHne KapOOHOBBIX KHCIIOT.

Crnoxubie 3¢upsl u xxupbl. CTpOCHHE U HOMEHKJIATYpa CIOXKHBIX 3(GUpoB. MexKKIaccoBas
u3oMepus ¢ KapOOHOBBIMH KuciIoTaMU. CrocoObl MOyueHUsl CIOXKHBIX 3QupoB. OOpaTUMOCTh
peakuuu osrepudukanuu. I[IpuMeHeHue CcHoXHBIX 3(QUPOB B MUIIEBOW U mMapproMepHOn
MPOMBINIICHHOCTH. JKHUPBI KaK CIIOXKHBIE dPUPHI TIUIEPUHA U BBICIINX KapOOHOBBIX KHCIIOT.
PacturenbHble M KUBOTHBIE KHUpPbI, UX cOocTaB. DHU3NUYECKUE CBOMCTBA KUPOB. XHUMHUYECKUE
CBOICTBa XHUPOB: TUIPUPOBAHHE, OKHUCIIeHWE. ['MAPONU3 WM OMBUICHHE JKHUPOB KaK CIOCOO
MPOMBINIJICHHOTO TIOJTYYEHHS COJIel BBICIIUX KapOOHOBBIX KUCIOT. [Ipumenenue xupoB. Mpina
KaK COJIM BBICIIMX KapOOHOBBIX KMCIIOT. MoroII1e CBOCTBa MbLIA.

YrieBoasl. Knaccudukarus yriaeBonoB. @u3ndeckre CBOWCTBA U HAXOXKICHHUE YTIICBOJIOB B
npupoge. [roko3a Kak albAeruaocnupT. XUMUYECKUE CBOMCTBA TIIIOKO3BL: ayuiuposamue,
AIKUIUPOBaHUe, CIUPTOBOE U MOJIOYHOKHUCIIOE OpoXKeHUE. DKCIIEPUMEHTAIbHbBIE 10Ka3aTeIbCTBA
HaJIM4YWs ajJbJECTUIHON U CIHPTOBBIX Tpynil B rioko3e. [lomydenue riawokossl. pykmosa Kax
uzomep enokoszvl. Puboza u oezoxcupubosa. Baxuelmme aucaxapuusl (caxaposa, J1axkmosd,
Manvmosa), UX CTpoeHHe U (hrU3MYecKre CBOMCTBA. [ MAPONIN3 caxaposbl, JIaKmo3bl, MAlbmMO3bl.
Kpaxman u memmono3a kak OHOIOTHYECKHME TOTUMEpPHI. XHUMHUYECKHE CBOMCTBAa Kpaxmala
(ruaponu3, KauecTBEHHAsl peaklus ¢ MO0JOoM Ha KpaxMal M ee IPUMEHEHHUeE Uil OOHapyKEeHHUS
Kpaxmaja B IPOAyKTaX MUTaHUs). XMMHUYECKHUE CBOWCTBA IIEJITIOI03bI: THIPOIN3, 00pa3oBaHue
cnoxHbIX d¢pupos. [Ipumenenne u Ouonoruveckas poib yrieBojoB. OKHUCIEHUE YIIEBOJIOB —
WMCTOYHUK SHEPTUU KUBBIX OpraHu3MoB. [loHATHE 00 MCKYCCTBEHHBIX BOJOKHAX Ha MpHUMEpE
aleTaTHOTO BOJIOKHA.

Nnentuduxanuss OpraHMYecKUX COEAUHEHMH. ['eHeTHdeckas CBA3b MEXAY KiaccaMu
OpPTraHUYECKUX COETMHEHMI.

Awmunsl. [lepBuuHble, BTOPHYHBIE, TpETHUHbIE aMUHBI. Kiaccudukamus aMUHOB TIO TUITY
YIJIEBOJOPOAHOTO  paJuKajda M 4YUCIY AaMUHOTPYNI B  MOJIEKYJE. OJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MPEAEIbHBIX aMUHOB. PU3MYECKHE CBOMCTBA AMUHOB. AMUHBI KaK
OpraHMYECKUE OCHOBAHUS: PEAKIUU C BOJOM, KuciIoTamu. Peakuusi ropeHus. AHUIUH Kak
MPEJICTAaBUTENb apoMaTHUeCKUX aMUHOB. CTpoeHue aHWwInHA. [I[pUIrHbBI OCa0JIeHNsT OCHOBHBIX
CBOMCTB aHWJIMHA B CPABHEHUHU C aMUHAMM IIPEIEIBHOTO psia. XMMUYECKHE CBOMCTBA aHUJIMHA!

B3aUMOJICICTBHE C KHCIOTaMH, OpOMHON BOaOW, oOkuciaeHue. [lomydeHne aMHUHOB



ANKWIMNPOBAaHHEM aMMHaKa M BOCCTAHOBJIEHMEM HHUTPOIPOM3BOJHBIX YIJIEBOJIOPOAOB. Peakius
3unuHa. [IpuMeneHne aMuHOB B (hapMaIleBTUYECKON MPOMBILIICHHOCTH. AHUIUH KAK Cbipbe 04
npou3800Ccmea anurunogvlx kpacumenet. Cunmesvl Ha OCHOBE AHUNUNA.

AmvuHokucinotel u  Oenku. CoctaB U HoMmeHkinarypa. CTpoeHHE aMHUHOKHUCIOT.
['omonornyeckuit psia OpedeNbHBIX aMUHOKHUCIOT. M30oMmepusi npeoenbHulX aMUHOKUCIOM.
OusnuecKkue CBOWCTBA MPEAEIbHBIX AMHUHOKHCIOT. AMHHOKHCIOTHI Kak aMdoTepHbIe
oprannveckue coenuHenus. Cunres nentuaos. llentuanas cesa3p. buonornyeckoe 3HaueHHE a-
amMuHOKHUCIOT. OOnacTu NMpuUMEHEHUS aMHUHOKHCIOT. benku Kak mpupoiHble OHOMOIUMEpHI.
CoctaB u crpoenue 06enkoB. OcHOBHble AMUHOKUCIOMbL, obpasyiowue Oenxku. XUMHUYECKUE
CBOIicTBa OEJNKOB: THAPOJIM3, JEHATypalys, KauyecTBEHHbIC (IIBETHBIC) pPEaKIUU Ha OCNKH.
[TpeBpamenust 6enkoB nuiM B opranu3me. buonorndeckue GpyHKuuu OenkoB. Jocmuoicenus 6
U3YYeHUU CmpoenUs U CuHme3sa 6eiKoa.

Aszomcoodepacawue 2emepoyuxiuieckue coedunerus. Iluppon u nupuouu: 371eKmpoHHOe
cmpoeHue, apoMamuyeckuli Xapakmep, pasiuuue 6 HNpOsGIeHUU OCHOBHBIX CBOUCMS.
Hyxneunosvie kuciomul: cocmaé u cmpoenue. Cmpoenue nykieomuoos. Cocmas HyKIeuHO8bIX
kucnom ([IHK, PHK). Ponb HyK1eUuHO8bIX KUCIOM 8 JHCU3HEeOesIMelbHOCMU OP2AHUZMOS.

BricokoMonekymsipuble  coenuHeHUs.  OCHOBHBbIE  TMOHSTHS  BBICOKOMOJIEKYISIPHBIX
COCAMHEHUI: MOHOMEp, TIOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEpPHU3AIHH.
Knaccugpukamuss momumepoB. OcCHOBHBIE  CHOCOOBI  TOJTYYEHHS  BBICOKOMOJIEKYIISIPHBIX
COCMHEHUI: peakIUu TMOoJUMepU3aluud U mnonukoHjaeHcanuu. CTpoeHue U CTPYKTypa
MOJMMEPOB. 3aBUCHUMOCTb CBOMCTB MOJUMEPOB OT CTPOEHHUS MOJEKyd. TepMOoIulacTHYHbIE U
TEPMOPEAKTUBHBIE TMONUMEpBL. [Ipogoodsawue opeanuyeckue nonumepsl. Komnosummsie
mamepuanel. [lepcnekmugvl uUCnonb306anuUs KOMRO3Uumuulx mamepuanos. Knaccuukanus
BOJIOKOH. CHHTeTHYecKHe BOJOKHA. [lonmuddupHble W MoJMaMHUIHBIE BOJIOKHA, UX CTPOEHHE,
cBoiicTBa. [IpakTHueckoe HCHOIb30BaHHWE BOJIOKOH. Cunmemuueckue naeHKu: U30AAYUsA OJA
npo80008, MemMopanvl 0l ONPeCHeHUs 800bl, 3auUmMHble NAEeHKU OJIs1 A8MOMOOULel, N1ACMbIPU,
xupypeuueckue noesasku. Hosevie mexnonocuu oanvheliue2o co8epuieHcmeosanus noJUMepHbIX
mMamepuanos.

IIpakTnueckass padora «KoHCTpyHpOBaHHE IAPOCTEP)KHEBBIX MOJIENEH  MOJEKYI
OpPTraHUYECKHUX BEIIECTBY.

IIpakTuyeckas padora «IloayyeHue u cBONCTBa TUIICHAY.

IIpakTnuyeckass padora  «KadecTBeHHbI  aHAIM3  OPraHUYECKHX  COCTUHEHHUH.
Yraesoaopoasn.

IIpakTnyeckas padora «CBoiicTBa OHOATOMHBIX H MHOTOATOMHBIX CITUPTOBY.

IIpakTHyeckasi paboTa «<XXMMHUYECKUE CBONCTBA aJTbJCTHUIOBY.



IpakTuyeckasi pa6ora «CHHTE3 CIOKHOTO dhUpay.

IIpakTuyeckass padora «PemieHne 53KCIEPUMEHTAIBHBIX 3a37a4 Ha paclo3HaBaHUE
OpPTraHUYECKUX BEIIECTBY.

IIpakTuyeckas padora «lccinenoBanre CBOMCTB OCITKOBY.

IIpakTuyeckas padora «OrnpeneneHre KOHIICHTPAIIMH PacTBOpa aCKOPOWHOBOM KUCIOTHI
METO/IOM TUTPOBAHUS.

JlaGopaTopHnas padora «O3HaKOMIIeHHE C 00pa3aMu MPOAYKTOB HedTernepepaboTKI.

JlaGoparopnas padora «KauecTBeHHas peakliisi HA MHOTOATOMHBIE CITUPTHI».

JladopaTropnasi padora «Okucnenue metaHais (3tanais) rugpokcugom meau (1)».

JlabopaTopnass padora «CBOICTBa IITFOKO3bI».

JlabopaTopnasi pabora «'uapoiau3 kpaxmasuay.

Teopernueckne 0CHOBbI XMMHH

Crpoenue BemectBa. CoBpeMEHHass MOJENb CTpPOeHHs artoma. [lyanusm 3JeKTpoHa.
Keanmoevie yucna. PactipenesieHue 31EKTPOHOB 110 SHEPreTUYECKUM YPOBHSIM B COOTBETCTBHUM C
MPUHIIMIIOM HauMEHbIIEeH SHepruu, mpaBuioM XyHaa u npuHuunom I[laymu. OcobeHHOCTH
CTPOECHHS SHEPreTUYECKUX YPOBHEH aTOMOB d-3JIeMEHTOB. DIIEKTPOHHAsA KOHPUTypalus aToMa.
Knaccudukaius XMMHYECKHX 3J€MEHTOB (s-, P-, d-amemenTbl). OCHOBHOE M BO30YXKICHHBIC
COCTOSIHMSI aTOMOB. BaneHnTHble aekTponbl. [lepuonnueckas cucteMa XUMHAYECKUX 3JIEMEHTOB
. N. MenneneeBa. ®uznueckuit cmpica [lepuogunyeckoro 3akona JI. 1. Menneneesa. [Tpuunnbl
Y 3aKOHOMEPHOCTHU U3MEHEHUSI CBOMCTB 3JIEMEHTOB U MX COECIMHEHUN MO NMEPUOJIaM U TPYIIIaM.
MupoBo33peHueckoe W Hay4yHoe 3HadeHHe Ilepumonmueckoro 3akona JI. M. Menneneesa.
IIpoenosvl /]. U. Menoeneesa. Omxpvimue HOBbIX XUMUYECKUX DTIEMEHMO8.

DJIEKTPOHHAs MPUPOJIa XUMUUYECKON CBSI3H. DNEKTPOOTpHULIATeIbHOCTh. KoBalleHTHasl CBS3b,
€€ Pa3HOBUAHOCTH M MEXaHU3MbI 00pa3oBaHus (OOMEHHBINH U TOHOPHO-AKIIENITOPHBIHN). MoHHas
cBsA3b. MeTannuueckas cBsi3b. BopopoaHas cBsi3b. Meoxcmonexkynsipusie 83aumooeicmasusl.

Kpucrammmaeckue u aMmopgHbie BemecTBa. THIBI KPUCTAUTMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAsi, MOHHAsA, METaJITN4ecKasi). 3aBUCUMOCTh (DM3HMUECKUX CBOMCTB BEI[ECTBA OT TUMA
KpUCTATMYECKON pemeTku. [Ipuarasl MHOT00Opasust BemiecTB. COBpeMEHHbIE MPEACTaBICHUS
0 CTPOEHUH TBEPABIX, JKUJKUX U Ta3000pa3HBIX BEHIECTB. JKuoKue Kpucmaiiol.

XuMHu4ecKkue peakiuu. ['OMOreHHble W TeTeporeHHbie peakiuu. CKOpOCTh peakiuu, ee
3aBUCHUMOCTh OT Pa3NUYHBIX (PAKTOPOB: MPHUPOABI PEATUPYIOUIUX BEIIECTB, KOHIEHTPAIIUU
pearupyromux BeIecTB, TemmepaTypsl (mpaBwio Baxrt-I'odda), mmomann peakiMoHHON
MOBEPXHOCTH, HAJWUYMS KaTaau3aTopa. ODHEPrus aKTHBAIUU. AKMUBUPOBAHHbIL KOMNIIEKC.

Kartanuzatopsl u katanus. Posib kaTanu3atopoB B MPUPOJE U MPOMBIIUIEHHOM MPOU3BOJICTBE.



Ponv kamanuzamopos 6 mepmuueckoil 00padomKe Memasinoe U Cniae08 HA NPEONPUAMUAX
Yenabunckoit oonacmu.

THonamue 06 sumanvnuu u sSumponuu. Iuepeus I udboca. 3axon I'ecca u CIeaCTBHUS U3 HETO.
TemnoBble APQPEKTH XUMHUYECKUX peaknuid. Tepmoxumuueckue ypaBHeHHs. OOpaTuMocTh
peaknuii. XuMu4eckoe paBHOBecre. CMeEIeHHE XHMHUYECKOTO PAaBHOBECHUS IOJ JCHCTBUEM
pa3auYHbIX (AKTOPOB: KOHIICHTPAIIMM PEareHTOB WM MPOAYKTOB PEAKIMH, IaBJICHUS,
Temreparypsbl. Poiib cMelieHns paBHOBECHS B TEXHOJIOTHUECKUX MPOIeCcCaXx.

Hucniepcubie cucteMbl. Koanouonvie cucmemol. VICTUHHBIE pacTBOpBI. PacTBOpeHHe Kak
busuko-xumMmuyeckuii mporecc. CriocoObl BRIpaKEHUsT KOHIICHTPAIIUK PACTBOPOB: MaccoBast OIS
pPacTBOPEHHOTO BEILECTBA, MOAPHASL U MOAANbHASA KoHyenmpayuu. Tump pacmeopa u
MUumposanue.

Peakiuu B pacTBOpax 3JEKTpOJIMTOB. KauecTBeHHBIC pEakIMd Ha HOHBI B PacTBOpE.
KucIoTHO-OCHOBHBIC B3aMMOJICHCTBUS B pacTBopax. AMQOTEpHOCTb. HMoHHOe npouszsederue
600vl. Booopoonuwiti nokazamenv (pH) pacmeopa. I'mpponus coneil. 3HaueHue THAPOJIM3A B
OMOIOTHYECKHX OOMEHHBIX mporeccax. [IpuMenenne ruiponmsa B IpOMBIIIIICHHOCTH.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B IPUPOJIE, IPOU3BOJICTBEHHBIX MPOIEccax U
KHU3HENICATCIILHOCTH OPraHu3MOB. OKUCIUMENbHO-80CCMAHOBUMENbHBIL NOMEHYUANL CPeobl.
Huaepamma Ilyp63. Ponw anmponozennozo haxmopa 6 3azpaznenuu OKpyxycarouieil cpeovl
npeonpusmuAMU YEePHOU U UGEMHOU Memasiypzuu Ypana Ha npumepe OKUCIUMENbHO-
60CCHAHOBUMETbHBIX PEAKUUL.

[ToBeneHue BemIeCTB B cpelax € pa3HbIM 3HaueHHeM pH. MerToabl ANEeKTpPOHHOTO U
NEeKMpOHHO-UOHHO20 OanaHca. [aTbBaHMYECKUH DSJIEMEHT. XWUMHUYECKHE HCTOYHHKH TOKA.
Cmanoapmuulii 6000pooHbLLL d1ekmpod. CmanoapmHwlli 31eKMpPOOHbl NOMEHYUATl CUCTEMDL.
Ps0  cmanoapmmueix  snexkmpoonvix  nomenyuanos.  Hanpaenenue — oxuciumenvHo-
80CCMAHOBUMENbHBIX peakyuil. DIEKTPOJIU3 PACTBOPOB M paciiaBoB coinel. I[IpakTuueckoe
NPUMEHEHHE JJIEKTPOJIHM3a JJIS TOJIYYEeHHUS MIETOYHBIX, IIEIOYHO3EMEIbHBIX METAUIOB U
amoMuHus. Koppo3usi MeTayioB: BUABI KOPPO3UH, CIIOCOOBI 3alIUTHI METAJUIOB OT KOPPO3UH.

IIpakTuyeckas padora «liccrenoBaHue BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHYECKHUX PEAKIIHID.

IIpakTnyeckas padora «KauecTBeHHbIC peakIny HA HEOPTAaHUIECKUE BEIECTBAY.

JlabopaTtopnass pabGora «l3yueHue BIMSIHHMS pa3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKHUX PEAKIIHID.

JlabopaTopnasi pabora «OmpeneneHue XapakTepa cpeAbl pacTBopa € IOMOIIBIO
YHHUBEPCAIHLHOTO MHIUKATOPAY.

JladopaTropnas padora «[ 'uaponus coneii».



OCHOBBI HEOPraHUYECKO XUMHH

O61as xapakrepuctuka 31eMeHToB |A-IIIA-rpynn. Oxcuabl ¥ NEPOKCHUIBI HATPUS U KaJIHSL.
Pacno3HaBanne kaTHOHOB HaTpus M Kanud. ConM HaTpusl, Kajuus, KalbLiUig M MarHus, HMX
3HAYeHUE B MPUPOJAE U JKU3HU uelloBeKa. JKecmkocmb 600bi U CnocobObl ee yCmpaHeHus.
Komnnexcnvie coedunenus antomunus. Anomocuruxamol.

Mertamist IB-VIIB-rpynn (mens, nuHK, xpom, Maprasei;). OcoOEHHOCTH CTPOCHHUSI aTOMOB.
OO6mme ¢usnueckne W XuMU4Yeckue cBoicTBa. I[lomydeHme u mnpumenenwe. OKCUABI U
THJIPOKCUIBl 3THUX METAJJIOB, 3aBHCHUMOCTb MX CBOMCTB OT CTENEHHM OKHUCIECHHUS 3JIEMEHTA.
Baxneiimue conu. OKuCIUTENbHBIE CBOMCTBA COJEH XpoMa M MapraHiia B BBICHIEH CTENEHU
OKucIeHus. Komniexcuvie coeOunenus xpoma.

OO6mas xapakTtepuctuka 3iaeMeHToB |VA-rpynnel. CBOMCTBa, MOJlyueHHE M NPUMEHEHHE
yrist. CuHTe3-ra3 Kak OCHOBa COBPEMEHHOH NPOMBIIUIEHHOCTH. AKTUBUPOBAHHBIN YroJjib Kak
agcopoent. Hanocmpykmypol. Muposvie docmudicenus 8 061acmu co30aHUsL HAHOMAMEPUAIO8.
OnexmponHoe cmpoeHue Monekyivl yeapHo2o 2asza. llonyuenue u npumenenue yeapHo2o 2asa.
buonoruueckoe aelictBue yrapHoro rasza. Kapouasl kanbius, antoMuHus U xkene3a. KapOoHatsl
U TUIpokapOoHaThl. Kpyeosopom yenepooa 6 #cueou u Hexicusou npupooe. 3azpa3HeHUs
OKpYydicaiowieii cpeodvl npu CHCUAHUU YA, 234, OEH3UHA 011 KAYECMEEeHHO20 MOHUMOPUH2A
COCMOAHUA OKpYdHcalouieil cpedvbl U YPOGHA 6030€lCHEUA YeN06eKa HA NPUupoody pecuoHa.
KayecTBenHast peakius Ha kapOoHaT-MOH. Pu3nyeckue W XMMHUYECKHE CBOMCTBAa KPEMHUS.
Cunansl u cummnuasl. Oxcua kpemuus (IV). KpemuueBble kucnotsl U ux conu. CUIUKaTHBIE
MUHEPAJIbl — OCHOBA 36MHOU KOPBI.

O61as xapakrepucTika neMeHToB VA-rpymnmsl. Hutpuasl. KauecTBeHHas peakius Ha HOH
aMMOHHs. A30THas KHCJIOTa Kak OKHUCAMTENb. HuTpaTel, MX (u3ndYeckue M XUMHUYECKUE
cBo¥icTBa, mpuMeHeHHne. CBOMCTBa, NonydyeHue u npumenenue gpochopa. Pochun. docdopusie
u noaudocdopHbie KUCI0ThL. buonoruueckas poiab gpocdaros.

O6mmas xapaxktepuctuka 31eMeHToB VIA-rpynmnel. OcoOble CBOMCTBa KOHIIEHTPUPOBAHHOU
cepHoi KucnoTsl. KauecTBeHHbIE peakliuu Ha CylnbQUI-, CyIb(UT-, U CyIb(haT-HOHBI.

OObmass xapakrtepuctuka »sneMeHTOB VIIA-rpynmel.  OcoOeHHocTH XuMHH — (ropa.
["amoreHoBoOpOibI M UX TMoJiydeHue. [amoreHoBONOpOAHBIE KHCIOTHI M HMX  COJH.
KauecTBeHHble peakiuu Ha TrajloreHuJ-uoHsl. Kucrnopoziconepxamue coelIWHEHHUs XJopa.
IIpuMeHeHne raJloreHoB ¥ UX BaXKHEUIINUX COCIUHEHUM.

FBnazopoonvie cazvl. [Ipumenenue 61a20pooHbIX 2a308.

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJIHBIX COEIUHEHMIH,

BBICHIUX OKCHUIOB U THAPOKCHUIOB.



W nenTndukanyss HEOPraHMIECKUX BEIIECTB U HOHOB.

IIpakTyeckas padora «YcTpaHEeHHE BPEMEHHOM KECTKOCTH BOABDY.

IIpakTHyeckas padora «PelieHne 3KkCepUMEHTaNIbHbBIX 3a/1a4 110 TeMe «MeTauibiy.

IIpakTnyeckas padora «KadecTBEeHHOE OIpenelIcHUE YINIEpOla, BOAOPOAAa M XJIOpa B
OpPraHMYECKUX BEIIECTBAX.

IIpakTnyeckas padora «neHTudukanus HEOPraHUIECKUX COSTUHEHHI.

IIpakTyeckas padora «PemeHne 3kciepruMeHTalbHbIX 3a/1a4 110 Teme «Hemerambiy.

IIpakTuyeckas padora «PemeHne 3KcnepuMEHTaNbHBIX 3a7ad 1o Teme «l'eHetmueckas
CBSI3b MEXKIY KJIAaCCAMH HEOPraHUYECKUX COCIUHEHUI.

JlaGopaTopnas pa6ora «KauecTBEHHBIE peaKIK HAa KapOOHAT-HOHBDY.

JlabopaTopnasi paGora «KauecTBeHHbIE peaKIIMM HA HOH aMMOHMSI».

JlaGopaTtopnas palora «KadecTBeHHbIE peakUMU Ha CyabGua-, CyiabQuT-, Cyabdat-
VOHBD).

Jladoparopnasi pabdora «KauecTBeHHas! peakiiys Ha TaJlar€Hu-HOHBD.

X¥uMHuS U KN3Hb

Hayunbsie MeTonpl mo3HaHus B XUMUHU. Mcrounuku xumudeckoil uHpopmanuu. [lomck
uH(pOpMaIlMK TI0 HA3BaHUSAM, HJICHTU(UKATOpAM, CTPYKTYpHBIM Qopmynam. IIpakmuueckoe
UCNOIb306AHUE 3HAHUN XUMUU 8 PeUleHUU IKO0J102UuYecKux npoonem Yenadounckoit oonacmau.

XUMUYECKUN aHaIU3, CUHTE3, MOJICIMPOBAHUE XUMHUUYECKUX IPOIECCOB M SIBICHUH Kak
METOJBl HAYYHOTO TMO3HaHUA. Mamemamuueckoe Mmooenuposanue nPOCMPAHCMBEHHO20
cmpoenusi Molekyn opeanudeckux eewecms. (CospemeHnuvle @QUIUKO-XUMUYECKUE MemOoObl
VCMAHOBAEHUsl COCMABA U CMPYKMYypbl 8eUjeCcms.

XuMmus U 310poBbe. JlekapcTBa, (hepMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEpaJIbHbIE BOJIBI.
[TpoGremMsbl, cBsi3aHHBIE ¢ MPUMEHEHHEM JIEKapCTBEHHBIX MpenapaTtoB. BpeaHble MPUBBIYKU U
(dakTophl, pa3pylmarlue 3J0pOBbe (KypeHUe, YHOTpeOJeHHEe alIkoroisi, HapKOMaHUS).
PamuonansHoe nutanue. Iumniesrsie 1o0aBku. OCHOBEI ITUIIIEBOH XUMHU.

Xumus B Meauiune. PazpaboTka gexapcTB. XUMUYECKHE CEHCOPHI.

XuMHUsT B TOBCEIHEBHOM JKM3HU. MololmMe W YUCTALIME CpEeACTBA. PenenieHTsl,
uHCeKTUIUABL. CpeacTBa JWYHOM TUTHEHBI W KOocMeTukH. [lpaBuna Oe3omacHOW pabOTHI C
€JIKUMH, TOPIOYMMH ¥ TOKCHYHBIMHU BEIIECTBAMHM, CPEACTBAMU OBITOBON XUMUH.

XuMHUs M CeNbCKOE XO3siicTBO. MuHepanbHble M opraHudeckue ymnoOpenus. Cpeactsa
3allUThl PACTEHUI.

Xumusi B MPOMBIILIEHHOCTH. OOIIMe TNpencTaBleHHus O MPOMBIIIIEHHBIX CIIOco0ax

MOJIyYEHUs! XMMHUYECKHUX BEIIeCTB (Ha MpUMepe MPOM3BOACTBA aMMHAaKa, CEPHON KHCIOTHI).



[IpombinienHast opranudeckass xuMmus. Cplppe A8 OPraHMYECKON MPOMBIIIIEHHOCTH.
[Tpobnema OTXOAOB M MOOOYHBIX MPOIYKTOB. Hambosiee KpynmHOTOHHAa)KHBIE MPOU3BOJCTBA
OpraHMuYecKUx coeAuHeHud. YepHad u 1nBeTHass Meramnyprus. CTEKIO U CHUJIMKaTHas
MPOMBIIIICHHOCTE. Postb yuenvix ¢ pazeumuu npomviuiiennocmu Yenaounckoi odbracmu.

Xumus U 3Hepretuka. [IpupoaHbsie UCTOYHUKHU YIIIEBOAOPOJAOB. [IpupoiHbIA U MOMYTHBIN
He(TAHOW Ta3pl, HMX COCTaB U wucmoib3oBaHue. CocraB HedpTH U ee mepepaboTka.
Hedrenponykrel. OkranoBoe umcino OensuHa. OxpaHa OKpyXKaromend cpeiasl npu
HedTenepepaboTKe U TPAHCIOPTHUPOBKE HE(TENPOAYKTOB. AJbTEpPHATUBHBIE HCTOYHHUKU
sHepruu. Ponv yeneso0opoooé 6 kauecmee cvlpba U MONAUGA HA NPOMBIULIEHHBIX
npeonpuamuax UYenabunckou ooéaacmu Ha OCHOGE UCHONL306AHUA  NPEOEIbHbBIX
)21e6000p0006 6 Kayecmee moniued, NPOMbIUIEHHOCHU U 8 Obliny.

Xumusa B crpoutenscTBe. llement. beron. IlomGop oNTHManbHBIX CTPOUTENBHBIX
MaTepUajoB B MPAKTUYECKON JESTEILHOCTH YEJIOBEKA.

XuMus U 3KoJorusi. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpesibl U €ro MOCIEeACTBHUS.
Oxpana rugpocdepsl, MmouBbl, atMochepsl, GIopbl U (ayHbl OT XHUMHYECKOTO 3arps3HCHUS.
Ponv anmponozennozo axmopa 6 3azpA3HeHUU OKPYyHCalouiell cpeovl NpeonpuAsmuiIMu
HOsicnozo Ypana. Texnozennvle ucmounuKku 3a2pa3HeHus U 6u0bl OCHOGHbBIX 3azpA3HUmMEeNell
ammocghepovt Henabunckoit oonacmau.

IIpakTHyeckas padora «XUMHsSI KOCMETUYECKUX CPEJICTBY.

IIpakTuyeckas padora «/3roToBieHre MblIa pyYHOR pabOThI».

JlabopaTopnasi paboTa «3HaKOMCTBO C 00pa3liaMyu MOIOIINX U YUCTAIINX CPEIICTBY.

Pasznen 3. TemaTuyeckoe mJIaHUpoOBaHHue

TemaTnueckoe njannpoBanue kypca xumuu 10 kiaacca

Pa3znen KoanuyecTBO 4acos
XuMus 1 )KU3HDb 1
OCHOBBI OPraHUYECKON XUMUU 110
XWMHUS U KU3Hb 17
PeszepBHoe Bpemst 12

TemaTn4yeckoe nuiannpoBanue Kypca xumuu 11 kiacca

Pazgen \ KoandecTBo yacoB




TeopeTnyeckre OCHOBBI XUMUU

58

OCHOBBI HEOPTAHMYECKON XUMUU

70

Pe3epBHOE Bpems

12

Pasznea 4. [lnanupyembie pe3yJibTaThl OCBOCHUSA Y4eOHOI0 NpeaMera

1.1. JIMYHOCTHBIE INIAHMPYEMbIe pe3yJabTaThl

YYI JInuHocTHBIE pe3yabTarhl o0yyarmuxcs 10 u 11 kiaaccoB
10 knacc 11 kaacc

1. Camoonpenesnenne | /./. Cdopmuposannocms 1.1 Chopmuposannocmo
(1TMYHOCTHOE, POCCULICKOUL 2PaNCOAHCKOU | POCCULICKOU 2PAaAHCOAHCKOLL
JKH3HEHHOe, UOSHMUYHOCIIU.  NAMPUOMUBMA, | UOSHMUYHOCIIY, — NAMPUOMU3IMA,
npodeccuoHaNbHOe) | yeadceHus Kk Omeyecmey u c6oemy | yaxceHusi K c8oemy Hapooy,
Hapoody, uyecmea 20poocmu 34 | 4yecmea omeemcmeeHHOCmu
ceolil Kpaii, ceoto Poouny neped Poounoii, copdocmu 3a
ceou  Kpai, ceoto  Pooumny,
npouinoe u Hacmosuee
MHO2OHAYUOHAILHO20 Hapooa
Poccuu, cpopmuposannocme
VBAdHCeHUs 20Cy0apcmeenHvIX

cuM8008 (2epo, aae, 2umn)
1.2. Ocosnanue c80UX 1.2. Copmuposannocms
KOHCMUMYYUOHHbIX — NpaAg U | epadcOauckou  no3uyuu  Kax

00513aHHOCTeEl, Y8adCeHUue 3aKOHA
U Npagonopsaoka

AKMUBHO20 U OMBENCMEEHHO20
YjleHa pocculicko2o obujecmaa,
oco3Hauezo ceou
KOHCMUMYYUOHHblE — Npaea U
0bs3anHOCMU, yeasicaoujezo
3aKOH U NPABONOPSAOOK

1.3. Chopmuposannocme
Camoy8adtcenus u «300poeoiy «A-
KOHYenyuuy

1.3.  Ob6naodanue  uyscmeom
coOCmMBEHH020 OOCMOUHCINGA

1.4. Ycmotiuusas ycmanosxka Ha

1.4. Ilpunsmue mpaouyuorHvlx

npuHamue 2YMAHUCTNUYECKUX, | HAYUOHATbHBIX u
0eMOKPAMU4eCcKux u | obweuenogeueckux
MpaouUyUOHHbIX yenHocmeu | yMAHUCTNIUYECKUX u
MHO20HAYUOHATILHO20 0eMOKpamMu4ecKux yenHocmell
poccutickoeo obwecmea

1.5. Ocosnanue  8axcHocmu 1.5. I'omosHocmb K cysmceHuIo
cnyocenus  Omeuecmsy,  e2o | Omeuecmsy, e2o 3awume
3auUmMbvl

1.6. Ilpoexmuposarue 1.6. Cohopmuposannocms
COOCMBEHHBIX HCUBHEHHBIX NIAHO8 | OCO3HAHHO020 6blbopa  0yOywell
6 OomHOowleHuu K OanbHelwel | npogeccuu, 6 mMomM uucie ¢
npogeccuonanvbHou yuemom nompeonocmeii
oesamenbHOCmu c YuemoMm | pecuona, U 803MONCHOCMEU




YV

JInyHoCTHBIE pe3ybTaThl o0yuarommxcst 10 u 11 kiaccon

10 kaacc 11 kaacc
COOCMBEHHBIX B803MOJICHOCEU, U | peanu3ayuu cobCcmeeHHbIX
ocobeHHOCmell PbIHKA mMpyoa U | HCUSHEHHbIX NIAHO8, OMHOUleHUe
nompeonocmeii pecuona K npogeccuonanvroll

desimenvbHOCMU KakK
803MOACHOCMU yuacmust 8
peuienuu JIUYHBIX,
00WecmeeHHbIX,
20CY0apCmMBenHbIX,
00WEeHAYUOHATILHBIX NPODIeM
1.7. Cehopmuposannocme 1.7. Chopmuposannocms
YenoCmHo20 MUPOBO33PEHUS, | MUPOBO33PEHUS,
COOMBEmMcmeayoue2o COOMBEemcmayoue2o
COBPEMEHHOMY YPOBHIO PA3BUMUSL | COBPEMEHHOMY VPOBHIO PA3GUMUS
HayKu u 0OwecmeeHHOU | HayKu u 0bwecmeeHHou
NPaKmuKu, VUUMbIEAIOWE20 | NPAKMUKU, ~ OCHOBAHHO20  HA
coyuanbHoe, KyIbmypHoe, | ouanoee Kyaibmyp, a makice
A3bIKOBOE, 0YX08HOE | pA3IUYHBIX POPM 0OUECNEEHHO20
MHO2000pazue COBPEMEHHO20 | CO3HANUS,  OCO3HAHUE  CB0€20
Mupa Mecma 8 NOJIUKYIbIMYPHOM MUpe
2. 2.1. Chopmuposannocms 2.1. Chopmuposannocme
CMbICI000pa30BaHNe | YCMOUYUBHIX — OPUEHIMUPOS — HA | OCHOB camopazeumus u
camopazeumue u | camogocnumanusl 8
camosocnumatrue 8 | coomseemcmeuu c
coomeemcmeuu ¢ | obweuenoseyeckUMU YeHHOCMAMU
oOweuenoseuecKkumu U  udeanamu - 2paricOAHCKO20
HCUSHEHHBIMU — YeHHOCmAMU U | odwecmea
uoeanamu
2.2. Cdopmuposannocmo 2.2. T'omosnocms u
CAMOCMOAMENbHOCMU 8 YYeOHOU, | CHOCOOHOCMb K
NPOeKMHOU U Opyeux  6uUOax | CAMOCMOSMENbHOU, MEOPUECKOl
oesmenbHOCMuU u omeemcmeeHHouU
oesimenbHoCmu
2.3. Cehopmuposannocmv ymeHui 2.3. Copmuposannocms
compyonuyecmea CO | HABbLIKOG  COMPYOHUYUECBA  CO
C8EepCMHUKAMU, oemvMu | c8epCMHUKAMU, oemvmu
MIaA0uie20 803pacma, 83pOC-IblMU | MIAOULe20 803pACma, 63POCTbIMU
8 0bpazosamenvHol, obwe- | 6 0bpazosamenvHol,
CMBEHHO  NONEe3HOU,  Y4ebHO- | 0OuecmeeHHo Noae3Hou, y4eOHOo-

UCCc1e008amensbCKoll, NpoeKmHol
U Opyaux U0ax 0esmebHOCmu

uUccne008amenvCKol, NpoeKmHou
U Opyaux 8U0ax 0essmebHOCmu

2.4. Cnocobnocms eecmu ouanoe
C Opyeumu aroobmu, 00Cmueams 8

Hem 83AUMONOHUMAHUS,
Haxooums  obwue  yeiu u
COmpyoHUYamo ons ux
docmudiceHus

2.4. Copmuposannocms

MONEePAHMHO20  CO3HAHUA U
nogeoeHuss 6  NOAUKVIbIYPHOM
mupe, 20MOBHOCMb u

cnocobHocms  eecmu  OUAIo2 C
opyeumu a00bMu, 00CMucams 8

HeM 83AUMONOHUMAHUS,
Haxooums  oOwue  yeiu U
compyoHuyamo ot ux

00CMUICEHUS




YV

JInyHoCTHBIE pe3ybTaThl o0yuarommxcst 10 u 11 kiaccon

10 xkaacce 11 kaace
2.5. Chopmuposanrnocms 2.5. Cehopmuposannocmo
npeocmasieHull 0 He2amueHblX | CHOCOOHOCMU — NPOMUBOCOSAMb
nocneoCcmeusx IKCMPeMU3Ma, | U0eosocuu IKCmMpemMusma,
HAYUOHAIUZMA, KceHohoOuU, | HayuoHaIU3Ma, Kcenoghoouu,
OUCKDUMUHAYUU 1O COYUALbHBIM, | OUCKDUMUHAYUU NO COYUATbHBIM,
PeNUSUOZHBIM, PACo8bIM, | PelUCUO3HBIM, pacosvim,
HAYUOHAIbHLIM — NPUSHAKAM OISl | HAYUOHAILHLIM — NPUSHAKAM U

JAUYHOCMU U 061/1/;607’1’160

dpyzww Hez2anueHbiM COYUaIbHbIM
AGNEeHUAM

2.6. Hanuuue nompebrHocmu 6

2.6. Ilpunamue u peanusayus

Quzuueckom yenHocmetl 300p08020 u

Camoco8epuIeHCmeo8anu, bezonacnoco  obpaza  JHCU3HU,

3auAMUsX CNOPMUBHO- | HaAUYUe nompebHocmu 8

0300pOBUMENBHOU Qusuueckom

0esimenbHOCIbIO, Henpusimue | camoco8epueHCmEo8aHulL,

BDEOHBIX ~ NPUBbIYEK:  KVPEHUs, | 3AHAMUSX CNOPMUBHO-

ynompeberus ANK020JI51, | 0300POBUMENbHOT

HApPKOMUK08 0esmenbHOCMbIO, Henpuamue
BDEOHBIX  NPUBLIYEK:  KYPEHUs,
ynompebnenus anKo2o,
HAPKOMUKO8

2.7. Chopmuposannocmo 2.7. Copmuposannocms

0MEemCcmeeHH020 OMHOUWEHUS K
cobcmeeHHoMy  husuieckomy u
NCUXOTI02UYECKOM)Y 300P08bI0, KAK
cOOCMBEeHHOMY, MaK U Opyeux

bepedicHo2o, 0mMeemcmeeHH020 U
KOMNEMeHmMHO20 OMHOWEHUs K
Quszuueckomy u
NCUXONIOSUHECKOMY 300P08bIO, KAK

aroet, glaoerue OCHOBAMU | COOCMBEHHOMY, MAK U Opy2ux

OKA3aHUsL NEPBO NOMOWU nooetl, yMeHue OKA3bl6AMb
nepeyr noMoub

2.8. Cnocobnocmp K 2.8. Tomosnocmo u

Camoobpazo08anuIo U OP2aHU3AYUU | CHOCOOHOCMb K 00pA306aHUI0, 6

camooopazoeamenvbHoll MOM Hucie camoodpaz08anuIo, Ha

oesmenbHoCmuy 0 00CHUNCCHUS
00pa306amMenbHbIX Pe3yIbmamos

npomANCeHUU 6cell JHCU3HU

2.9. Ilonumanue neobxooumocmu 2.9. Copmuposannocms

HeNnpepvleHo20  00pA306AHUS 6 | CO3HAMENbHO20 — OMHOWIEHUS K

UBMEHAIOWEMC  Mupe, 6 MOM | HEeNPepblGHOMY 00pPA3068aAHUI0 KAK

yucne 6 cpepe | ycnosuio YChewHo

npogheccuonanbHoll npogheccuonanvrou u
oesimenbHOCmU 00WecmeeHHOU OessmelbHOCmU

3. HpaBcTBEHHO- 3.1. Oceoenue u  npunamue 3.1 Copmuposannocms

ITHYECKas obweyenoseyeckux  MOPANbHBIX | HDABCMBEHHO20 — CO3HAHUA U

OopHMeHTalus HOPM U YeHHOcmel no6eoeHUsi HA OCHO8e YCBOEHUs
obujeuenoseyeckux yeHHocmeti

3.2. Cehopmuposannocms 3.2. Cdhopmuposannocmo

COB8pPEMEHHOU 9KONOSUHECKOU | IKOIO2UYECKO20 MbIULTIEHUS,

KYIbmypbl, NOHUMAHUSA 6IUAHUS | NOHUMAHUSA GIUAHUS COYUATbHO-

COYUATLHO-IKOHOMUUECKUX
npoyeccos Ha cocmosiHue
NpUpOOHOU cpedbl

9KOHOMUYECKUX
cocmosiHue
COYUATBHOL

npoyeccoé  Ha
npupooHoUl u
cpeobl;




YV JInyHoCTHBIE pe3ybTaThl o0yuarommxcst 10 u 11 kiaccon
10 kaacc 11 kaacc
npuobpemenue OnvlmMa 9KOI020-
HanpasieHHol 0essmelbHOCmu
3.3. Ilpunamue yeHHocmeu 3.3. Cehopmuposannocmo
cemMeuHol HCUHU 0MEemCcmeeHH020 OMHOUWEHUSA K
CO30aHUI0  CeMbU HA  OCHOBe
OCO3HAHHO20 NpUHAMUS
YeHHoCmell ceMeunou JHCU3HU
3.4. Chopmuposannocms 3.4. Chopmuposannocme
ICMemuUYecKo20  OMHOWEHUs K | ICMEemUyecKko20  OMHOWEHUs K
npoOOYyKmMam, Kak cOOCMBEHHOU, | MUpy, 6KIYdas dcmemuxy Ovima,
mak u opyeux Jnawoetl, YueOHO- | HAYYHO2O u MeXHUUECKo20
uccneo008amenbckou, NPOeKmHoU | meopuecmad, cnopma,
U UHBIX 8UO08 OesIMENbHOCTIU 00WeCmBeHHbIX OMHOULEHULL

1.2. MeranpeaMeTHbIe INIAHUPYEMbIe pe3yJibTaThl

YHuuBepcai MeranpenMeTHble IJIAHUPYEMble Tunosble 3a7a4n no
bHbIE pe3yJbTaThl ¢dopmuposanuio YY/
yuyeOHbIe (MeTanpeaMeTHbIE
JAeicTBUsA TEXHOJIOTHH)
PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE 1€ CTBUS
P P11 CaMOCTOSITENBHO ONPEIENATh eI JeATEIbHOCTH, [TocranoBka u pelieHue
Ilenenonara | 3agaBaTh apaMeTPhbl U KPUTEPUH, IO KOTOPBIM MOXKHO yueOHBIX 3a7a4, B TOM
HUE OIPCACIINTD, 9TO LICJIb JOCTUI'HYTA, YUCJIE TEXHOJOrusa
Pl.2 CraBurh 1 (I)OpMy.HI/IpOBaTB CO6CTBCHHBIC 3a1a4i B «HepeBepHyTbIﬁ KJIaccy
00pa3oBaTeNbHON IEATEIBHOCTH U )KU3HEHHBIX CUTYAlUsIX | [TosTamuoe
P; P>1 Be10upath myTh TOCTHUKEHUS 1IEJIH, TIIAHUPOBATH dbopmuposanmue
[TnanupoBa | pelICHUE MOCTABICHHBIX 3324, ONTUMU3UPYS YMCTBEHHBIX ICHCTBHIT
HHue MaTepHallbHbIE 1 HEMaTEepUaAIbHbIE 3aTPAThHI TexXHOIOrHs
P>> CaMOCTOSITENIBHO COCTABIISITH TUIAHBI IESITETLHOCTH (hOPMHUPYIOLLIETO
P53 Vcionb30Bath Bce BOSMOXKHBIE PECYPCBI LIS ONCHHBAHUS, B  TOM
JIOCTH>KEHHSI IOCTABJIEHHBIX 1LIEJIel U peaan3alnu MIaHoB - MpHeMm
ACATEILHOCTH «IPOTHOCTHYECKAS
P>, BeiOupaTh ycriemsble CTpaTeruy B Pa3InuHbIX
CUTYaIUAX CaMOOIICHKa»
I'pynmoseie U
P3 P31 OueHuBath pecypcbl, B TOM YHCJIE BpeMs U JIpyrue
[TporHo3up | HEMaTEPUAJIbHBIE PECYPCHI, HEOOXOUMBIE AT JOCTHKEHUS LIHHHBHHYMI’HOG
oBaHue MOCTaBICHHOU 1ETN POCKTRI
P3> Opranu3oBbiBaTh 3(PPEKTUBHBIA IMOUCK PECYpPCOB, Yuebo-
HEOOXOUMBIX JUIsl TOCTHKEHHSI TOCTABJIEHHOM LIeIH HCCIACA0BATCIbCKAA
P33 OreHuBaTE BO3MOXKHBIC MOCHEIACTBUS JoCTiDKeHms | ACTTCILHOCTD
[IOCTABJIEHHON LIEJIM B AEATEIBLHOCTH, COOCTBEHHON KU3HHU Keiic-meron
W OKU3HU OKPYXKAIONIMX JIIOJIeH, OCHOBBIBAsCh Ha Yuebno-
COOOpaKeHHUAX STUKH U MOPAIIH ITO3HABATCJIBHBIC 1
Py P41 CaMOCTOSITENIBHO OCYIIECTBIISITh, KOHTPOJIMPOBATH U y4€OHO-TIPAKTUYECKUE
KoHTposib 1 | KOPPEKTUPOBATH AEATEILHOCTh 3agaun «Paspemenue
KOppEKIUs HpO6J'IeM / HpO6HeMHI)IX




YHusepcaiu MertanpeaMeTHbIe IJIAHUpPYeMble Tumnossle 3a1a4u M0
bHbIE pe3yJbTaThl dopmupoBanuio YY /I
y4yeOHbIe (MeTanpeaMeTHBIe
JAeliCcTBUSA TEXHOJIOTHH)
PsOnenka | Ps1 ConocTaBiATh NOMyYEHHBIN pe3yabTaT AEATENBHOCTH ¢ | cuTyalmii», «llennoctHo-
MOCTaBJICHHOW 3apaHee LEbI0 CMBICJIOBBIE YCTaHOBKWY,
Ps Ps.1 BnageTs HaBbIKaMU MO3HABATEILHOMN peIeKCU Kak «Pedmexcusy,
ITo3HaBaren | OCO3HAHMS COBEPIIAEMBIX NEUCTBUM U MBICIUTEIBHBIX «CaMOCTOSITEILHOE
bHas mpouecCoB, NX pPE3yJIbTaTOB U OCHOBaHI/Iﬁ, I'paHUI] CBOETO HpH06peTeHHe’ IIEPEHOC U
perexcust | 3HAHUS M HE3HAHNS, HOBBIX IO3HABATE/IBHBIX 3a/a4 U MHTETPALHs 3HAHHID,
CPCICTB UX AOCTHIKCHUA «Camoopranusanys u
P P71 CaMOCTOSITENTLHO OLICHUBATh U IPUHUMATh PEIICHUS, CaMOpETyJISILIHSD
[MpunsTHe OINpeACIISIOLIUE CTPATETUIO TIOBEJICHUS, C YUETOM
pelenuii TPa)KIaHCKUX U HPABCTBEHHBIX LIEHHOCTEH
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Yy4eOHbIe 1eiiCTBUS
Vg ITg1 VickaTb 1 HaXxoUTh 00001eHHbIE C1I0cO0BI pemieHus | CTpaTeruu CMBICIOBOTO
ITo3naBaren | 3ama4 YTEHUs,, B TOM 4YHUCIE
BbHBIE 113, Bnagets HaBbIKaMU pa3pelieHus mpoodiem IIOCTAHOBKA  BOIIPOCOB,
KOMIIETEHIT 11 3 OcyecTBIsATh CAMOCTOATENbHBIN TOUCK METOJIOB COCTaBJICHHE  IIJIAHOB,
uu, peIIeHUs TPAKTUYECKUX 3a/1a4, IPUMEHSTh Pa3InyHbIe CBOIHBIX Tabmum, rpad-
BKJIrouaron | METOJAbI IO3HAHUA CXeM, TE3UpOBaHUE,
e HABLIKH Il 4 Pemiatp 3aaun, HaXOAIIMECS HA CTHIKE HECKOJIBKUX KOMMEHTHPOBAHHE
yuebHo- y4€OHBIX TUCHUIUINH § Keiic-MeTo
HCCIIENOBAT Ilgs Vcnonp30BaTh OCHOBHOM aJITOPUTM HCCIIEIOBAHMS MesKIpe/IMETHbIE
CIIBCKOM 1 NPY PEIICHUH CBOMX Y4eOHO-TI03HABATEIbHBIX 33134 . | mrerpatuBmse
IpOEKTHOI Ilgs Vcronb30BaTh OCHOBHBIE MPUHIMIIBI HPOEKTHOM e —
JESITEIIbHOCTH npu pelieHuu CBOMX y4eOHO-
JIEATENBHOC Meron MEHTaJIbHBIX
MO3HABaTEeNbHBIX 3aJad M 3a7a4, BO3HHUKAIOUIMX B
™ KYJIbTYPHOH U COUMATIBLHOMN KU3HU KapT
II37 BeicTpanBaTh HHAMBUAYAJIbHYIO 00pa30BaTENIbHYIO Cmemannoe obyuenne,
TPAEKTOPHIO, YIHTHIBASL OFPAHMUCHHSI CO CTOPOHBI apyrmx | B TOM  HHCIC  CMCHA
YYaCTHUKOB U PECYPCHbIE OIPaHUYEHUS paboumx 30H
ITss MenaTh W yJepKuBaTh pasHble To3umuu B | | PYTTIOBBIE u
[MO3HABATEIILHON AEATEILHOCTH WHINBU1yaJIbHBIC
Ilgo TlposBASATH CHOCOOHOCTH K  WHHOBAalMOHHOH, | IPOCKTBI
AHAIUTHUYECKOM, TBOPYECKOM, WHTEINEKTyaaIbHOU YuebHo-
JESTEIIbHOCTH, B TOM YHCIIE y4eOHO-HCCIEI0BaTENbCKONW 1 | MCCIEA0BATEIbCKAs
MIPOEKTHOM JIEATEIbHOCTH JESITEIILHOCTD
ITg10  CamMOCTOSATENbHO NPUMEHSATH  MPUOOpEeTeHHbIC | Y 4eOHO-
3HaHUS W CTHOCOOBI ACHCTBHI TMPHU PEIICHWH pPa3IMYHBIX | IO3HABATEIbHBIC 4
3a/1a4, MCIOJb3ys 3HAHUA OJHOIO WM HECKOJBKUX | yueOHO-IIPAKTHYECKHE
y4eOHBIX MpPeAMETOB WM MpPEAMETHBIX 00JacTed, B TOM | 3amaum
yucie B y4eOHO-MCCIENOBAaTENbCKOW U MPOEKTHOU | «CaMOCTOATEIBLHOE
ACATETLHOCTH npuoOpeTeHUe, MepPeHoC

Ilg11 Bnanetb HaBbIKAaMU y4eOHO-HCCIEOBATEIILCKON H
MPOCKTHOM NIeATeTLHOCTH, & UMEHHO:

Il3111 CTaBUTH TENW W/WIU QOpMYIUpo8ams 2unomesy
uccnedosanus, WCXON W3  KyJbTYpHOH HOPMBI U
c000pasysich C MpeACTaBIeHUSIMI 00 001IeM Orare;

Ilg11> oueHWBATH pecypchl, B TOM  UHUCJIE H
HEMaTepualbHbIe (Takue, Kak BpeMsi), HEOOXOTUMbIC IS
JIOCTHIKEHMS TTIOCTaBJICHHO 11EIIH;

113 11 3 TUTAaHUPOBATH PabOTY;

Ilg114 oCymecTBIATh  OTOOpP W HHTEPIPETALHIO

Y MHTETpanus 3HaHWUI,
«UKT-

KOMITETEHTHOCTB,
VYueOHbIe 3a7aHus,
BBIMTOJIHEHUE ~ KOTOPBIX
TpeOyer  mpuUMEHEHHS
JIOTHYECKUX
YHUBEPCATbHBIX
JeiicTBHUI




YHusepcaiu MertanpeaMeTHbIe IJIAHUpPYeMble Tumnossle 3a1a4u M0
bHbIE pe3yJbTaThl dopmupoBanuio YY /I
y4yeOHbIe (MeTanpeaMeTHBIe
JAeliCcTBUSA TEXHOJIOTHH)
HE00X0IMMON HH(POPMAITHH; [TocranoBka U pelieHue
ITg 11 5 caMOCTOATENBEHO M COBMECTHO C IPYTUMHU aBTOPAaMM | y4eOHBIX 3a1a4, B TOM
pa3pa6aTLIBaTB CUCTEMY IMapaMETPOB U KPUTCPHUECB OLUCHKHU | yyClIe TEXHOJIOTUI
3(ppeKTHBHOCTH ¥ NPOJYKTHBHOCTH PCAM3aLMK IPOCKTA | (IepeBEpHYTHIH KIIaccy
M MCCIICIOBAHMS HA KaXJIOM STalle Peatusalid U M0 | [JocTaHOBKA M PEIICHHE
3aBepILICHUH PabOTHI; Y4eOHBIX 3azad,
Ils116  cmpykmypuposamv U apeyMeHMUpOSAmbd | gy oyaromast
pe3yribmamyl UCC1e008aHUs HA OCHO8E COOPAHHBIX OAHHDIX, NpecTABNCHHE  HOBBIX
Ig117  ucnonvzosame — oneMeHmol  MAMEMAMUYECKO20 | Lo 1 opoo e
MOOenUpoB8aHUs Npu peueruy UCC1e008amenbCKUx 3a0ay, neficTemit B BHE
Ilg118 ucnonv3osame 21eMeHmMbl  MAMEMAMUYECKO20 MOJIeIH
amanu3a o1 uHmepnpemayuu pe3yibmamos, NOLYYeHHbIX 8
X00e yuebHo-ucciedos8amenbekoi pabomoi Hooranmoe
113 11 9 OCYIIECTBIISATH MPE3CHTAIIUIO PE3YIIHTATOB; (opmuporanye . .
I13.11.10 aIeKBaTHO OIICHUBATH PUCKHU peaM3alliy MPOEKTa YMCTBCHHBIX ICUCTBHH
¥ TPOBEACHHS HCCIEAOBAaHUS W TpPEIycMaTpUBaTh ITYTH Texnomorus
MUHHMHU3ALUH THX PUCKOB; (opmupyromero
IT31111 aneKBaTHO OLEHMBATH IOCHEACTBHUs peanmzanuy | ONCHABAHUA
CBOETO TPOEKTa (M3MEHEHHs, KOTOpbIe OH IIOBIICYET B
YKU3HH APYTHX JIIOJEH, COOOIIECTB);
Ilg1112 anexBaTHO OICHWBATH JalibHEWIIEee pa3BUTHE
CBOETO MPOEKTa WM HMCCIEIOBAHMS, BHIETH BO3MOXHBIC
BapHaHThI MPUMEHEHHSI PE3YJIbTaTOB
1131113 60ccmanasnueams KOHMEKCMbl U NYMU PA3GUMUSL
Moo UMY UHO20 6UOA HAYUHOU OesMEeNbHOCIU, ONpPeoess
Mecmo c60e20 UCCne0o8anus Uulu npoekma 8 oouem
KYIbMYPHOM NPOCMPAHCMEE;
Ilg1114 omcnexcueamv U NPUHUMAMbL 60 GHUMAHUE
MPeHObl U MEeHOEHYUU pa3eumusi pAasiuyHbiX QU008
0esAmenbHOCU, 8 MOM YUCTIe HAVYHBIX, YUUMbIeamb UX npu
NOCMAHOBKe COOCMBEHHBIX Yeell;
1131115 HaxoOums pasnuunbie UCTOYHUKU MAMEPUATbHBIX
U HeMamepuaibHulX — pecypcos,  NpedoCmasisiouux
cpedcmea Onisi NPOBedeHUss UCCAeO08AHULL U Peanu3ayuu
NPOeKmo8 6  pAazIuUyHLIX — 001ACMAX — OesimeNbHOCmU
yenogexa,
I13.11.16 6cMynames 6 KOMMYHUKAYUIO C OepAHCAMENIMU
PA3IUYHBIX MUNOG PECYPCO8, MOYHO U 00BEKMUBHO
npe3eHmysi C80U NPOEKM UNU BO3MONCHbIE Pe3VIbMambl
uccne006anusl, ¢ yenvio obecneyenus npooyKmueHO20
83AUMOBHIC00HO20 COMPYOHUHECMBA
I3 Pabora c I1y1 OcymiecTBIATh Pa3BEePHYTHIH HHPOPMAITHOHHBIHA
uH(OpMaIK | IOUCK U CTABUTh HAa €0 OCHOBE HOBBIC (y4EeOHBIE U
eit TTO3HABATEIIBHBIC) 33144

Il > Kputruecku OIIeHUBATh M HHTEPIPETUPOBATH
MH(GOPMAIUIO C pa3HbIX MO3UIIMIMA, pacloO3HaBaTh U
(bukcHpoBaTh NPOTUBOPEUHS B MH(POPMALIMOHHBIX
UCTOYHHUKAX

1153 BorxoauTs 3a paMku y4eOHOTo NpeaMeTa u
OCYILECTBIIATH LeJIEHANPaBICHHbIN MOMCK BO3MOXKHOCTEM
JUIs IIAPOKOTO MEPEHOCA CPEICTB M CIOcO00B NeHCTBUS




YHusepcaiu MertanpeaMeTHbIe IJIAHUpPYeMble Tumnossle 3a1a4u M0
bHbIE pe3yJbTaThl dopmupoBanuio YY /I
yueOHBbIE (MeTanpeaMeTHbIE
JAeliCcTBUSA TEXHOJIOTHH)
1154 OcymiecTBIATh CAaMOCTOATENBHYIO HHPOPMALIMOHHO-
MO3HABATENIbHYIO 1eATEIbHOCTh
Iy 5 Bnagets HaBbIKaMU TIOJTYYICHHUS HEOOXOTUMOM
uH(bOpMAIUH U3 CIIOBapei pa3HbIX TUIIOB
I3 6 YMETh OPHEHTHUPOBATHCS B PA3IIMYHBIX UCTOUYHUKAX
uHbopMaIuu
11 I6hp1 Vcnionp30BaTh pas3indHble MOJEIBHO-CXEMAaTUYECKHE
MoenupoB | CPEACTBA JAjis IPEACTABICHUS CYLIECTBEHHBIX CBA3EH H
aHue OTHOIIECHUH, a TaKXe IPOTUBOPEUYM, BBISIBICHHBIX B
MH(QOPMAITMOHHBIX HCTOYHUKAX
111 UKT- 111 Victionib30BaTh cpeicTBa MH(OOPMAITMOHHBIX H
KOMIIETEHTH | KOMMYHUKAalIMOHHBIX TexHonoruii (nanee — UKT) B
OCTh pEIIeHNU KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3alMOHHBIX 337a4 ¢ COOII0IeHHEM TpeOoBaHUI
APrOHOMHKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepeeHusl, IPaBOBbIX U ATHYECKUX HOPM, HOPM
WH(POPMAITMOHHON 0€30ITaCHOCTH
KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe /1eiliCTBUSA
K K121 OcymiecTBiATh JENOBYIH0 KOMMYHHKALMIO Kak co | JleOaThl
CorpyaHud | CBEPCTHMKAMH, TaK M CO B3pOCHBIMHM (Kak BHYTpHU | JIucKyccus
€CTBO 00pa30BaTeNbHOM OpPraHU3allvu, TaK U 3a ee npenenamu), | ['pymmnossie U
n00HUPaTh NapPTHEPOB IS EJI0BOM KOMMYHHUKALMHI HCXOIS | MHIMBUyaIbHbIE
U3 COOOPAKCHHIT Pe3yIbTATUBHOCTH B3aHUMOJCHCTBYS, @ HE | poeKThI
JMYHBIX CUMIATHH Keiic-MeTon
K122 YAuThIBaTh MO3UIMH IPYTUX YYACTHUKOB TTOCTAHOBKA M pELICHHE
ACATCIIBHOCTH y4eOHBIX 3a/1a4, B TOM
K23 Haxozmva 1 TIPHBOJUTD KPUTHMECKHE aPTYMEHTEL B |y e rexHOTOrHS
OTHOIIEHNH JeHCTBHI 1 CYXKACHUIT Apyroro (TIePEBEPHYTHIH KITACCH
K124 CrIOKOWHO W pa3yMHO OTHOCHTBCS K KPUTHYECKUM C 6
MeHa pado4uX 30H
3aMEYaHUsIM B OTHOILUIEHUH COOCTBEHHOIO CYXACHHS, VueGHo-
paccMaTpuBaTh X Kak pecypc COOCTBEHHOIO Pa3BUTHS
K125 Tlpu ocyiiecTBiaCHUH TPYIIIOBOM paOdOThI OBITh KaK ucclenoBateibekad
PYKOBOAMTEJEM, TaK M YWIEHOM KOMAaHIbl B Pa3HbIX POJISIX ACATCILHOCTR
(reHeparop uaed, KPUTHK, HCIOIHUTENb, BBICTYNAIOIINH, Yuebro-
SKCTIEpT H T.11.) MMO3HABATEIIbHBIE U
K126 KOOPAMHHPOBATH 1 BHLIONHATH paboTy B ycnosusx | YICOHO-TIPAKTHYECKHE
peanbHOro,  BHUPTYallbHOTO M KOMOWHHpOBaHHoro | 3a4a1H
B3aUMOJIEUCTBUS «KommyHMKarIys»,
K127 PacnossaBath kouduukTorenneie cutyamunm u | «COTPYAHHYECTBOY
NpeOTBpalaTh KOH(JUKTBI [0 WX aKTHUBHOH (as3bl,
BBICTpauBaTh JIEJIOBYIO u 00pa30BaTeIbHYIO
KOMMYHHUKAIMIO,  M30eras  JMYHOCTHBIX  OLIEHOYHBIX
CyXIeHUMN
Kizs Ymenue MPOIYKTHBHO o0uiarbes U
B3aMMOJICHICTBOBATh B MPOIECCE COBMECTHOM NI TEIHHOCTH
K13 K131 PazBepHyTO, JOTUYHO ¥ TOYHO U3JIAraTh CBOIO TOUKY
KoMMyHHKa | 3p€HHsI  C  HCIOJNL30BAHMEM  aJEKBaTHBIX (YCTHBIX H

oy

HI/ICI)MCHHBIX) A3BIKOBLBIX CPCIACTB




1.3. IlIpeaMeTHBIEe VIAHMPYeEMBbIe Pe3yJabTAThI

OcCHOBBI OpraHn4YecKoi XuMHUH

OO0yuaromuiicss Hay4YuTCs:

— packpelBaTh Ha NpUMEpPax pOJb XUMUU B (OPMHUPOBAHUU COBPEMEHHOW HAay4HOU
KapTUHBl MHpa U B IPAKTUUYECKOH JEATEIBHOCTH 4YEJIOBEKA, B3aUMOCBSI3b MEXIYy XMUMHEH M
JIPYTMMU €CTECTBEHHBIMU HayKaMH;

— WUIIOCTPUPOBATh HA MPUMEPAX CTAHOBJIEHUE U HBOJIOLHIO OPTaHMUYECKON XMMMU Kak
HAyKH Ha Pa3IMYHBIX UCTOPUUECKUX ITAIlaX €€ Pa3BUTHUS;

— aHaJU3UPOBATh COCTAB, CTPOECHUE M CBOMCTBA BEIIECTB, IPUMEHSISI MOJI0XKEHUS OCHOBHBIX
XHMHYECKUX TEOPUM: XMMHUYECKOTO CTPOEHHUSI OpraHMuecKux coenuHeHui A. M. bytiepona,
XUMHYECKON CBSI3M; YCTaHABJIMBATh IPUYUHHO-CIEACTBEHHBIE CBSI3U MEXJIY CBOWCTBaMHU
BELIECTBA U €r0 COCTaBOM U CTPOEHUEM;

— MPUMEHATh IPaBWJIA CUCTEMATUYECKOM MEKIyHapOJHOM HOMEHKJIATYpbl KaK CpeicTBa
pa3IuYeHus U UACHTU(UKALIMY BELIECTB 110 X COCTABY U CTPOEHUIO;

— COCTaBJISITb MOJICKYJISIDHBIE U CTPYKTYPHBbIE (OPMYJBI OPTaHUYECKHUX BEIIECTB Kak
HOcUTeNell WH(POpPMAalMM O CTPOCHUH BEIIECTBA, €r0 CBOWCTBAX M TNPUHAUICKHOCTH K
OTpeieIEHHOMY KJIacCcy COSMHEHHI;

— OOBSCHATH TPHUPOLY M CIOCOOBI 00pa3oBaHMsA XHMHUYECKOH CBSI3U: KOBAJICHTHOU
MOJIIPHON, MOHHOM, BOJOPOTHOM — C LIETIBIO ONpeAeNeHUS] XUMUYECKOW aKTUBHOCTH BEIIECTB;

— XapakTepu3oBaTh (PU3MUYECKHE CBOICTBa OpPraHUYECKMX BEIECTB M YCTAHABJIMBATh
3aBHCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAIIMUECKON PEIIETKH;

— TMPUBOAWTH MPUMEPHl XUMUYECKUX PEAKIUH, PACKPHIBAIOIINX XapaKTePHbIE XUMUYECKHE
CBOWCTBAa OPraHMYECKUX BEILIECTB H3YUYEHHBIX KJIACCOB C LENbI0O MX HWACHTH(QHUKAIUUA U
00BsicHEeHUs 00J1aCTH IPUMEHEHUS;

— OIpeNeisaTh MEXaHW3M pEeaklUuu B 3aBUCHUMOCTH OT YCIOBHH IPOBEIEHUS PEaKLHUU U
IIPOrHO3UPOBATh BO3MOKHOCTh IPOTEKAHUSI XUMUUECKUX PEAKIMil HA OCHOBE TUIIa XUMHUYECKON
CBSI3M U aKTUBHOCTH PEarcHTOB;

— YCTaHaBJIMBaTh 3aBUCHUMOCTb PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COETUHEHUI OT
XapakTepa B3aWMHOIO BJIMSHMS aTOMOB B MOJIEKYJIaX C LIE€IbIO IMPOTHO3MPOBAHUS MPOAYKTOB
peaxIuu;

— YCTaHaBJIMBAaTh TI'E€HETHUYECKYIO CBSA3b MEXAY KJIacCaMU OPraHWYECKUX BELIECTB IS
00OCHOBaHMSA NPUHIMIHAIGHOM BO3MOXKHOCTH TMOJYYEHHS OPTaHUYECKUX COETUHEHUH

3aaHHOro CoCTaBa U CTPOCHUS;



— mox0HupaTh peareHTbl, YCJIOBUS U ONPEIENATh MPOAYKTHl PEAKIUU, ITO3BOJISIONINX
peann3oBaTh  JIAOOpPATOpHBIE M NPOMBIIUIEHHBIE  CIIOCOOBI  MOJYyYEHUS  BaKHEHIIUX
OpraHMYECKUX BEIIECTB;

— ONpeAessATh XapakTep Cpelbl B pe3ysbTaTe T'MAPOIM3a OPraHWYECKUX BEIIECTB U
NPUBOAUTH MPUMEPHI THAPOJIN3A BELIECTB B IMOBCEIHEBHOW >KU3HU YEIOBEKA, OMOIOIMYECKHX
0OMEHHBIX IIpoLEcCaxX U MPOMBILIUIEHHOCTH;

— 00OCHOBBIBATH MPAKTHUECKOE MCIIOJIb30BAHHE OPraHMUECKUX BEIECTB M UX pEakuuil B
IPOMBIIIJICHHOCTH U OBITY;

— BBINOJIHATh XUMUYECKUHN 3KCIIEPUMEHT 10 PACIIO3HABAHUIO U IIOJIYUEHUIO OPTaHUYECKUX
BEIIIECTB, OTHOCSAILIMXCSA K Pa3IMYHbIM KJIacCaM COEIMHEHHH, B COOTBETCTBUM C NpaBHJIAMH U
npuemMamMu  Oe3omacHoOM  paboOTBl € XMMMYECKMMM  BEIIECTBAMM U J1a0OpaTOpHBIM
000pyI0BaHUEM;

— IPOBOJUTH pacueTbl Ha OCHOBE XHMMHUYECKMX (OpPMYJI U YpaBHEHHH peakuuid:
HAXOXXJCHUE MOJICKYISIPHOH (OPMYIIBI OpPraHWYECKOrO BEMIECTBA IO €ro IUIOTHOCTH |
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSLIUX B €r0 COCTaB, WJIK IO IPOIYKTaM CrOPaHUs;

— MHCNOJNb30BaTb METOJbl HAay4yHOTO T[IO3HAHMS: aHAIM3, CHUHTE3, MOJIEIMPOBAHUE
XUMHYECKHX IPOLECCOB M SIBICHUH — IpPHU PELICHUH Y4eOHO-HCCIIEeOBATENIbCKUX 3a/iad 10
U3y4EHHIO CBOICTB, CIOCOOOB MOJMyYEHUS U PACIO3HABAHUS OPraHUYECKUX BEILECTB;

— BJIAJETh NpaBUiIaMH O€3011aCHOr0 OOpalIeHUs C €JKUMH, TOPIOYMMHM U TOKCUYHBIMHU
BELIECTBAMHY;

— OCYLIECTBJISITh IMOMCK XMMHUYECKOW HHGPOpMaluu 10 Ha3BaHUSAM, WICHTH(PHUKATOpaM,
CTPYKTYPHBIM (hOpMyJiaM BEILIECTB;

— AHAU3UPO6aAmb PeaKuyuu 20peHuUs 6euleCme, co0epHCauux y2neeo00poosl, KaK 0OHUX
U3 MEXHO2EHHbBIX 3A2PAZHUMEN el AMMOCPEPbl pecUona;

— 00BACHAMDb POIb PEAKYUU 20PeHUA AU eMUIeHA 6 C6APKe U Pe3Ke Memaos U Cniaéos
Ha npeonpuamunx Yenaounckou odracmu.

OO0yyaromuiicst MOJIy4YUT BO3MOKHOCTb HAYYMThCS:

— ¢opmynuposams yenv uccnedosanus, 6v108U2AMb U HPOGEPAMb IKCHEPUMEHMATLHO
2Unomesvl 0 XUMUYECKUX CEOUCMEaAx 6ewecms Ha OCHO8e UX COCMA8Ad U CMPOEHUs, UX
CNOCOOHOCMU 6CMYNAmMb 6 XUMU4ecKue peakyuu, o Xapakmepe u NpoOyKmMax pasiuidHblX
XUMUYECKUX PeaKyuil;

— CaMoCmosimenvHO — NAGHUPOBAMb U NPOGOOUMb  XUMUYECKUEe IKCNEPUMEHMbl C

cobnrooenuem npasui 6e30nacHol pabomsl ¢ sewecmeamu U 1abopamopHuiM 060py008aHUeM;



— UHmepnpemupoeambs OaHHble 0 cocmase u CmpoeHuu seugecmse, nory4eHHble ¢ NOMOWbIO
COBPEMEHHDbLX @LIS’MKO-)CL{MMUQCKMX M€m0006;
— Xapakmepuszoeanb pojlb QSOMOCO()epDiCCZM/;MX cemepoyuUKiIudecKux coeOuHeHull U

HYKJIEUHOBbIX KUCi1om KakKk BAdICHETUUX OUOSIO2UYECKU AKMUBHBLX seujecme.

Teopernueckne 0CHOBbI XMMHH

OOyuyaromuiicss HAyUYnTCs:

— YCTaHaBJIMBATh MPUUYMHHO-CIIC/ICTBEHHBIE CBA3U MEXK]Y CTPOCHHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U MEPUOJANYECKUM U3MEHEHHEM CBOMCTB XMMHUUYECKHUX 3JIEMEHTOB M UX COCIMHEHU
B COOTBETCTBHUU C MOJIOKEHUEM XMMUYECKUX 3JIEMEHTOB B IEPUOJANYECKON CUCTEME;

— aHAJIM3HUPOBATh COCTAB, CTPOCHUE U CBOMCTBA BEILIECTB, IPUMEHSSI MOJI0KEHUSI OCHOBHBIX
XAMHYECKUX TEOPHI: CTPOEHHUSI aTOMa, XUMUYECKOU CBSI3U, DJIEKTPOJMTHUYECKON JUCCOLHUAIUU
KHCJIOT M OCHOBAaHHM; YCTaHaBIIUBATh IPUUYUHHO-CJICJACTBEHHBIE CBSI3M MEXK]Yy CBONCTBAMU
BEILECTBA U €r0 COCTABOM U CTPOCHHEM;

— OOBSICHATH TPUPOAY U CHOCOOBI OOpa30BaHHUS XUMHUYCCKOW CBS3U: KOBAJICHTHOM
(moNsipHOM, HEMOJSAPHOM), MOHHOM, METAaJUIMYeCKOl, BOJAOPOAHOW — C IENIbI0 OmpeieNeHus
XUMUYECKON aKTUBHOCTH BEILIECTB;

— XapaxkTepu3oBaTh (PU3UYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB M YCTAaHABJIMBAThH
3aBHCUMOCTH (PU3NYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAJUIMYECKOM PEIIEeTKH;

— ONpenensaTh MEXaHW3M pPEaKUUU B 3aBUCHUMOCTU OT YCIIOBUM MPOBEIECHUS PEAKLIUU M
MPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS XUMUYECKUX PEAKIIMi HA OCHOBE TUIA XUMUYECKOU
CBSI3U U aKTUBHOCTU PEAreHTOB;

— YCTaHaBJIMBAaTh 3aBUCUMOCTH CKOPOCTH XMMHYECKON peaKIUU U CMELIEHUS XUMUUYECKOTO
paBHOBECHsSI OT pa3IUYHBIX (AKTOPOB C IMEIBI0 OMNPEACIICHUS ONTUMAIbHBIX YCIOBHI
MPOTEKAaHUsI XUMUYECKUX TIPOLIECCOB;

— OMpenensaTh XapaKTep Cpenbl B pe3yJbTare THAPOJIN3a HEOPTaHUYECKUX BEIIECTB U
MPUBOJUTH MPUMEPHI THAPOJIN3a BEIIECTB B MOBCEAHEBHOW KM3HU UEIOBEKA, OMOIOTHYECKHX
0OMEHHBIX TIPOIEcCaxX U MPOMBIIUIEHHOCTH;

— TOPUBOAWTH MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUHd B MPHUPOJE,
MPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEEATEIbHOCTH OPraHU3MOB;

— TMPOBOJUTH pacdeThl HA OCHOBE XMMHUYECKHUX (POPMYJT M ypaBHEHHH peakIuii: pacueTsl
MaccoBOM J07M (Macchl) XMMHYECKOTO COEAMHEHMs] B CMECH; pacyeThl TEIIoBOro s¢dekra
PEaKINK; pacuyeThl 00bEMHBIX OTHOIIIEHUH Ta30B IPU XUMHUUYECKUX PEAKIIHSIX;

— 00BACHAMbL U OWUEHUGAMb pONb KAMAIU3AmMopoe 6 mepMuueckoil oopadomke

Memaiijios u Cnjiaeoe Ha npednpuﬂmuﬂx Yenaounckoi 06Jmcmu;



— YCHMAaHAGIUGAMb G3AUMOCEA3L MENCOY OeAmMEeNbHOCHbIO YeN06eKa U COCHOAHUEM
OKpydcarouwiell  cpeovl, NOKA3bI6AMb pPONb AHMPONO2EHHO20 (hakmopa 6 3azpA3HeHUU
OKpYyHcarowieil cpedvl nPeonpuUAmUAMU YEPHOI U YGEMHOII Memaniypzuu Ypana na npumepe
OKUCTIUMENbHO-60CCIMAHOGUM ENIbHBIX PeaKyUil.

OO0yuyaromuiicss MOJY4YUT BO3MOKHOCTh HAYYHTHCS:

— OnuUCklBamMb COCMOAHUE INeKMPOHA 6 amome HA OCHO8e COBPEMEHHBIX KBAHMOBO-
MexXamuueckux npeocmaseieHutl o0 CmpoeHuu amoma Oisi  OObACHEeHUs  pe3ylbmamos
CHEeKMpAlbHO20 AHANU3A BEUieC8;

— NPOCHO3UPOBAMb  BO3MONCHOCMb  NPOMEKAHUSI  OKUCIUMETbHO-80CCMAHOBUMENbHBIX

peaxyul, 1exicaux 8 0CHo8e NPUPOOHBIX U NPOU3BOOCMBEHHBIX NPOYECCO8.

OCHOBBI HEOPraHMYECKOH XMMUH

OOyyaromuiic HAy4YuTCs:

— YCTaHaBJIMBATh MPUYUHHO-CJICICTBEHHBIC CBSI3U MEXK]Yy CTPOCHHEM aTOMOB XUMUYECKUX
3JIEMEHTOB M MEPUOJANYECKUM MU3MEHEHHUEM CBOMCTB XMMHMUYECKUX AJIEMEHTOB U UX COCAMHECHUH
B COOTBETCTBUHU C MOJIOKEHUEM XMMUYECKUX 3JIEMEHTOB B MEPUOJIMUECKON CUCTEME;

— aHAJIM3UPOBATH COCTAB, CTPOCHUE U CBOMCTBA BEIIECTB, MPUMEHSS MOJIOKEHHUSI OCHOBHBIX
XAMHYECKUX TEOPHI: CTPOEHHUSI aTOMa, XUMUYECKOU CBSI3H, JIEKTPOIUTHYECKOW AUCCOLUUALIMI
KUCJIOT M OCHOBAHHI; yCTaHABJIMBaTh MPUYMHHO-CICICTBEHHBIC CBSI3M MEXK]Y CBOWCTBAMHU
BEIIIECTBA U €r0 COCTAaBOM U CTPOCHUEM;

— TMPUMEHATHh NpaBUJIa CUCTEMATHUYECKON MEXKIYHAPOJHONW HOMEHKJIATYpbl KaK CpEICTBA
pa3iaryeHus U UACHTU(UKALIUY BEUIECTB 10 UX COCTABY M CTPOCHUIO;

— COCTaBJISITH MOJICKYJISIDHBIE U CTPYKTYpHBbIE (OPMYJIbl HEOPTaHMUECKUX BEIIECTB Kak
HOocHUTeNel WH(GOpPMallMd O CTPOCHUU BEIIECTBA, €ro CBOMCTBAX M NPHUHAUICKHOCTH K
OIIPEAECIEHHOMY KJIaCCy COCAMHEHUM;

— XapakTepu30BaThb 3aKOHOMEPHOCTH B HW3MEHEHMM XHMHUYECKUX CBOMCTB IPOCTHIX
BEILIECTB, BOJIOPOIHBIX COEAMHEHH, BBICIITUX OKCHJIOB U THJIPOKCHJIOB;

— TIPUBOAMTH MPUMEPHl XUMUYECKUX PEAKIMI, PACKPBIBAIOIINX XapaKTEPHbIE XUMUYECKHE
CBOMCTBA HEOPTAHMYECKUX BEIIECTB H3YYEHHBIX KJIACCOB C IENBbI0 WX HWIASHTU(UKAIUU U
00BsicHEeHUs 00J1aCTH TPUMEHEHUS;

— YCTaHAaBJIMBATh I'€HETHUYECKYIO CBSI3b MEXK]Y KJIAaCCAMH HEOPraHWUYECKUX BEIIECTB JIS
000CHOBaHUSI TMPUHIUIHAAILHON BO3MOXXHOCTH TOJYYEHUS] HEOPTAaHHUYECKUX COSAUHEHUN

3aIaHHOT'O COCTaBa U CTPOCHUS;



— moAOWpaTh PEareHThl, YCIOBUS W OMNPEACNATh NPOAYKTHl PEaKIHid, MO3BOJISIOIINX
peann3oBaTh  Ja0OpaTOpHble U  MPOMBIIUIEHHBIE  CIIOCOOBI  MOJMYYEHHUS  BaKHEHIINX
HEOPTraHWYECKUX BEILECTB;

— 00OCHOBBIBAaTh MPAKTUYECKOE HCIIOIH30BAaHHE HEOPTaHUYECKHUX BEIIECTB U UX PEaKLUi B
MIPOMBINIIICHHOCTH U OBITY;

— noOKa3zvleamv 3HAYEHUE 00BLEKMUBHO20 UCCIe006AHUA 3ACPAIHEHUA OKpyHcalouiell
Cpeobl npu CHCUZAHUU ylid, 2a3a, OEH3UHA 0714 KAYEeCHEEHHO020 MOHUMOPUH2A COCHOAHUSA
OKpYHcarouieii cpeovl U ypoGH: 6030€liCMEUs Ue108€Ka HA NPUPOOY Pe2UOHA;

— BBINOJHATh  XUMHYECKHMH  HDKCIIEPUMEHT 10  PACMO3HABAHUIO U  MOJYYCHHIO
HEOPraHMYECKUX BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJaccaM COEIMHEHUN, B COOTBETCTBUU C
paBWJIaMd M IIpHeMaMu 0e30MacHOi paboThl ¢ XMMHYECKHMHU BEIIECTBAMU M J1aOOPATOPHBIM
000pyI0BaHUEM;

— MPOBOJUTH pacueThl HA OCHOBE XMMHUYECKUX (POPMYJT M ypaBHEHHH peakiuii: pacueTsl
Macchl (00beMa, KOJMYECTBAa BEIIECTBA) MPOAYKTOB PEAKIMU, €CIH OJHO U3 BEIIECTB JaHO B
M30bITKE (MMEET MPUMECH); PacCUeThl MACCOBOM MJIM OOBEMHOM JIOJIM BBIXOJ1a MPOAYKTA PEAKIIUU
OT TEOPEeTUYECKH BO3MOXKHOTO; pacyeThl Macchl (00beMa, KOJUYECTBAa BEIECTBA) MPOIYKTA
peaKkuu, eCiu OJHO U3 BEIECTB JaHO B BHUJAE PACTBOpA C OMpEICIEHHOW MaccOBOHM oei
PacTBOPEHHOTO BEILLIECTBA.

OOyuarouuiicsi MOJY4YUT BO3MOKHOCTH HAYUYUTHCS:

— ¢opmynuposams yenb uccred08anus, 6bl08ULAMb U NPOBEPAMb IKCHEPUMEHMATLHO
eunomesvl 0 XUMUYECKUX CBOLCMEAX 6eujecms HaA OCHOBEe UX COCMA8A U CMPOEHUsl, UX
CHOCOOHOCMU 8CMYNaAmb 6 XUMUYeCcKue peakyuu, O Xapakmepe U NPOOYKmMAax paziudHblX
XUMUYECKUX peaKyuil;

—  camocmosmenvHo  NIAHUPOBAMb U  NPOBOOUMb  XUMUYECKUe IKCNepUMEHmMbl  C

cobnrodenuem npasui 6e3onacHol pabomsl ¢ 8ewjecmeamu u 1a60pamopHvim 060pYO08aAHUEM.

XuMHus " KNU3Hb

OOyyaromuiics HAy4YuTCs:

— PacKphIBaTh Ha MPUMEPAX POJIb XUMHH B IPAKTUICCKOH JCSITEIIBHOCTH YEJIOBEKa;

— ToaOupaTh PEareHThl, YCIOBUS W OMNPEACNATh MPOAYKTHI PEAKINi, TMO3BOJISIONTNX
peann3oBaTh  Ja0OpaTOpHbIE ¥  MPOMBIIUICHHBIE  CIIOCOOBI  TMOJYYEHHUS  BaKHEHIIMX
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB;

— OO0OCHOBBIBaTh MPAKTUYECKOE UCIOIB30BAHWE HEOPraHMUYECKUX ¢ OpPraHUYeCKHX

BCIICCTB U UX peaKuHﬁ B IIPOMBIIIJICHHOCTHU U 6BITy;



— BBIOJIHATh  XUMHYECKHA  OKCIIEPUMEHT IO  PACIO3HABAHUIO M  IOJYYCHHIO
HEOPraHMYECKUX U OPraHMYECKUX BEIECTB, OTHOCALIMXCS K Pa3IMYHBIM KJlaccaM COeIMHEHUH,
B COOTBETCTBHH C MIPABWIAMU U MPUEMaMU 0€30MacHON pabOThl ¢ XMMHUUYECKUMH BEIIECTBAMU U
1abopaTOPHBIM 000PYIOBAHUEM;

— WCIONB30BaTh METOJIBI HAy4YHOTO TO3HAHWS: aHAIW3, CHUHTE3, MOJICIMPOBAHHE
XUMHUYECKHX TPOIECCOB W SIBICHUNW — TPH PEHICHHH Y4eOHO-HMCCIIEeOBATEIIbCKUX 3a/ad TI0
M3YYEHHUIO CBOMCTB, CIIOCOOOB MOTYUYEHUS M pacCliO3HABAaHUSI OPTaHUYECKUX BEIIECTB;

— BJIAJETh NpaBUIaMH 0€30MAaCHOT0 OOpalieHHs] ¢ SAKUMH, TOPIOYUMU U TOKCHYHBIMH
BEIIECTBAMH, CPEJICTBAMU OBITOBOW XHUMHH;

— OCYMIECTBIISITh MOUCK XUMHUYECKOW WHGOpPMAIMU IO HA3BAHUSAM, HICHTH(PHUKATOPAM,
CTPYKTYpPHBIM (popMysiam BeIeCTB;

— KPUTUYECKHM  OIEHMBaTh W  HMHTEPHPETUPOBATH  XUMHYECKYI0  HH(OpMAIIHIO,
COJIeprKallyIocs B COOOIIEHUSIX CPEACTB MaccoBoi nHdopmanuu, pecypcax MuTepHera, Hay4HO-
MOMYJISIPHBIX CTAThSIX C TOYKH 3PEHUSI €CTCCTBCHHO-HAYYHOW KOPPEKTHOCTH B IIEJISIX BBISBIICHUS
OIIMOOYHBIX CYXJICHUN U (POPMUPOBAHUS COOCTBEHHOH IMO3HIINN;

— YCTaHABJIMBATH B3aMMOCBS3M MEXIYy (paKkTaMu U TCOPUCH, TPUUNHON U CICACTBHEM IIPH
aHaJM3e TPOOJIEMHBIX CHTyalliid W OOOCHOBAaHMHM TIPUHUMAEMBIX PEIICHUH HAa OCHOBE
XUMHUYECKHUX 3HAHUM;

— TMPEACTABIATh MYTH PEHICHUS TIO0AIBHBIX MPOOJIEM, CTOSIINX TIepe]] YeI0BEUSCTBOM, U
MEPCIIEKTUBHBIX HAMPABICHUM Pa3BUTHUA XUMHUYECKMX TEXHOJIOTH, B TOM YHWCJIE TEXHOJOTHUI
COBPEMEHHBIX MAaTEepPHAIOB C PAa3IUYHON (YHKIIMOHATBHOCTHIO, BO30OHOBISEMBIX UCTOYHHKOB
CBIPBS, TIEPEPAOOTKH M YTHIIH3AIMH TPOMBIIIICHHBIX H OBITOBBIX OTXOJIOB;

— npueoOuUmMdv npumepvl NPAKMUUECKO20 UCHONb30GAHUA 3HAHUN XUMUU 6 DeuleHuu
IKo02uueckux npoonem Yenaobunckoi ovracmu;

— noOKa3vleamv U OUEHUGAMb pONAb AHMPONO2EHHO020 (Qakmopa 6 3azpA3HeHUU
OKpyxcarouieil cpeovl npeonpuamuamu F0xcnozo Ypana;

— 00BACHAMb U OUEHUBAMD POJIb YUEHBIX 6 pazeumue npomviuiiennocmu Yenadunckoi
oonacmu;

— @blO0eNIAMb MEXHOZEHHble UCMOYHUKU 3aAZPA3HEHUA U PAa3iudame CyujecmeeHHble
NPpU3HAaKu 61U006 OCHOBHBIX 3azpA3Humeneil ammocgepovr Yenaounckou odoracmu;

— oueHusamsv ponib y2ie6000po008 & Kavecmee Colpba U MONIAUEA HA NPOMBIULIEHHBIX
npeonpuamuax UYenabunckoit oodénacmu Ha OCHOBE UCHONbL306AHUE  NPEOETbHBIX
Y21e6000p0006 6 Kauecmee moniuea 6 pecuone, a maKHce 6 NPOMbIUIAEHHOCHU U 6 Obliny.

OO0yuyaroumuiicss NOJy4UuT BO3MOKHOCTh HAYYUTHCSH:



— Qopmynuposams yeib UCCIEO08AHUS, BbIOBULAMb U NPOGEPSMb IKCHEPUMEHMATLHO
2unomesvl 0 XUMUHECKUX CBOUCMBAX Geujecme HA OCHO8e UX COCMABd U CMPOCHUs., UX
CNOCOOHOCMU 6CMYNAMb 6 XUMUYecKue peakyuu, o Xxapakmepe u NpoOOYKMAX pa3iutdHbIX
XUMUYECKUX pearyutl;

—  CaMOCMOSIMENbHO — NAAHUPOBAMb U NPOGOOUMb  XUMUYECKUE IKCNEPUMEHMbl  C
cobnrodenuem npasui 6e30nacHoll pabomsl ¢ 8ewjecmeamu U 1a60pamopHuim 060pyo0osaHuem,

— UHmepnpemuposams OaAHHbIEe O COCMABE U CMPOCHUU BeUjeCn8, NOYYEHHbLE C NOMOUBIO
COBPEMEHHBIX PUBUKO-XUMUUECKUX MEMO08;

— NPOCHO3UPOBAMb  BO3MONICHOCMb  NPOMEKAHUS  OKUCIUMENbHO-80CCIMAHOBUMENbHBIX
PeaKyuil, 1excauux 8 OCHO8E NPUPOOHBIX U NPOU3BOOCMBEHHBIX NPOYECCOB;

— noKazvleamv U O00BACHAMb 3HAUEHUE O00BLEKMUBHO20 UCCIE008AHUA XUMUUECKOU
NPOMBUUTICHHOCIU 0J11 KAYECHEEHHO20 MOHUMOPUHZA COCHMOAHUA OKPYNCArowel cpeobl

HOsicnoz20 Ypana u ypoens eo3oeiicmeus uenoeeka Ha npupooy.



