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1. HOACHUTEJIBHASA 3AIINCKA

Pabouas mnporpamma mno yuyeOHOMY mpeaMeTy «Xumus» (yriiyOJeHHBIH YpOBEHb)
(nmpeametHas o0nacTh «EcTecTBEeHHO-Hay4yHBIE NPEIMETHI») (Aajleeé COOTBETCTBEHHO —
nporpamma) pa3pabdorana Ha ocHoBaHuu Tpebosanuit ®I'OC COO, ®OIT COO u ®IrocC CI10
JUTsL peanu3aii o0pa3oBaTeIbHON IporpaMmbl 1o cnenuaibHocTH 35.02.12 CagoBo-mapkoBoe
U JaHAmapTHOE CTPOMTEIHCTBO BKIIIOYACT MOSCHUTEIBHYIO 3aIlMCKY, COJACpKaHWE OOydeHHs,
TUTAHUPYEMBIE PE3yJIbTaThl OCBOSHHS MIPOTPAMMBI TI0 XUMHUH, TEMATHIECKOE IJITAHUPOBAaHUE.

[losicHuTenpHas 3amucka OTpakaeT oOmMe Lead M 337auyd  U3Y4YEHHMs] XUMUH,
XapaKTEPUCTHKY TICUXOJOTUICCKUX MPEIIOChIIOK K €€ M3YYCHHI0 OOYJaroIIUMHUCS, a TaKKe
MOJXO/BI K 0TOOPY COAEp)KaHus, K ONPENeICHUI0 TUIAHUPYEMBIX Pe3yJIbTaTOB U K CTPYKType
TEMaTUYECKOI0 TNIAHUPOBAHUS.

Conepxanre 0OydeHHsI PACKphIBACT COJEpIKATENbHBIC JHHUW, KOTOPBIE MpPEIaratoTcs
111 00513aTENILHOIO U3yUEHHsI HA YPOBHE CPEIHEro 00I1ero oopa3oBaHus.

[TImaHupyemble pe3yabTaThl OCBOCHHUS MPOTPaMMBI MO XHMHHU BKIIOYAIOT JIMYHOCTHBIC,
MeTalnpeIMEeTHbIE pe3yJbTaThl 3a BeChb IEpPHOJA OOy4YEeHUS Ha YpPOBHE CpEIHEero oOIuero
o0Opa3oBaHMs, a TakKe MpeIMEeTHbIE JOCTHXKEHus oOydaromerocs. HayuHo-meronnueckoi
OCHOBOHM Uil pa3palOTKM IJIAHUPYEMBIX PE3YyJbTATOB OCBOCHHS MPOTPAMMBI MO XUMHMH JUIS
YPOBHSI CpeIHEro 0011ero 00pa3oBaHus SBJISAETCS CUCTEMHO-AESATEIbHOCTHBIN OXO/,.

B pasgenmax  paboueld  mporpamMmbl  BBIAEICHO — KVypcusom — Npo(hecCHOHAIBHO
OPMEHTUPOBAHHOE COJIEp’KaHHE NpPEAMETa, HANpPABICHHOE Ha HHTErPalUI0 C COJIEepKaHUEM
ob1enpoecCHOHATBHBIX JUCUUIUIMH U MPO(ECCHOHATBHBIX MOTyJICH.

XuMHUsl Ha YpOBHE YIIyOJIEHHOIO M3Y4YeHHs 3aHMMaeT BaXHOE MECTO B CHUCTEME
€CTEeCTBEHHO-Hay4YHOTro oOpa3oBanus ooyvarommxcs 1 kypca CIIO.

B mporpamme mnmo xumuM HaszHaueHue mnpeaMera "Xumug" nodydaeT MHOAPOOHYIO
UHTEPIIPETALIMI0 B COOTBETCTBUM C OCHOBoIosararomuMu nosioxkeHusmu PIOC COO o
B3aMMOOOYCIIOBIEHHOCTH IIeJIeH, COAep KaHusl, pe3yIbTaTOB 00y4YeHUs U TpeOOBaHUI K YPOBHIO
MOJATOTOBKH oOyvaromuxcs. CBUAETENBCTBOM TOMY SIBJSIFOTCS CIEAYIOUIME BBIMOJIHSEMbBIE
POTPaMMOii 10 XUMHUHU (QYHKIHU:

UHPOPMALMOHHO-METOMUECKAs,, pealu3anus KOTOPOW  OOecrevyrBaeT IMOJydeHHe
NPEJCTaBICHUS O IIENAX, COACPIKaHUM, OOIIeH cTparernu OOy4eHHUs, BOCIIUTAHUS U Pa3BUTHUS
00ydYaroImuxcs CpeICTBAMHU TPeMETa, N3y9aeMOro B paMKax KOHKPETHOTO MPOQHIIS;

OpraHM3allMOHHO-TIJIAHUPYIOIIAsl, KOTOpask IpeyCMaTPUBAET OIPEIECICHHE:

NPUHIUIIOB CTPYKTYPUPOBAaHUS M IOCIEIOBATEIHLHOCTH M3YyYeHHUS y4eOHOro marepuala,
KOJIMYECTBEHHBIX U KAUECTBEHHBIX €T0 XapaKTEePUCTHK;

HOJXOM0B K (DOPMUPOBAHMIO COAEPKATEIBHOW OCHOBBI ~KOHTPOJS M OLIEHKHU
00pa3oBaTENBHBIX JOCTIXKEHUH 00YYaIOIIMXCS B paMKaX IMPOMEKYTOUYHOW aTTEeCTAIIHH.

[Tporpamma asst yriryOIeHHOTO U3yUYEHUS] XUMHHU:

yCTaHABJIMBAET WHBAPHAHTHOE IMPEIMETHOE COJNIEp)KaHHe, 00s3aTeIbHOE IS U3yUCHHsS B
paMKax OTAEIbHBIX IMpoduiieH, MpeIycMaTpUBaeT paclpe/lelleHue U CTPYKTYPUPOBAaHUE €ro 10
KJ1accaM, OCHOBHBIM COJIEpKATeNbHBIM JIMHUAM/pa3/ienaM Kypca;

JlaeT MpUMEpHOE pachpesielieHne y4yeOHOro BPEeMEHM, PEKOMEHIYyEeMOTo IJsl M3y4YeHHs
OT/EIbHBIX TEM;

npeJiaraeT NpUMEpHYIO MOCJIeA0BaTeIbHOCTh U3YUYEHHUsl Y4eOHOro Marepuana ¢ yuyeToM
JIOTMKH ITOCTPOEHUSI Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBA3EH;

JlaeT METOAMYECKYIO0 HHTEPIPETAIHIO LIeJeH 1 3a7ay U3yueHHs MpeIMeTa Ha YIiIyOJIeHHOM
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YPOBHE C YYETOM COBPEMEHHBIX HPUOPUTETOB B CHUCTEME CpelHero oOmiero odpa3oBaHMA,
COJIEP’KAaTEIbHOM ~ XapaKTEpUCTHUKU  IUIAHUPYEMBIX  pE3yJbTaTOB  OCBOCHHUS  OCHOBHOM
00pa3zoBaTeNbHON MPOTrPaMMBbI CPEeTHETO O0IIET0 00pa3oBaHus (JINYHOCTHBIX, METAIIPEMETHBIX,
MIPEIMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHUJIOB Y4Y€OHO-IIO3HABATENbHBIX JEHCTBUMN
00y4YaroIerocs o OCBOCHUIO COACPIKaHUS MPEIMETA.

[Io Bcem mno3uuusM B MpOrpaMMe IO XHMHUU HPEIyCMOTPEHA MPEEeMCTBEHHOCTh C
o0ydJeHrneM XUMHUU Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHUsI.

XuMHs Ha YpOBHE YINIYOJNEHHOTO W3Y4YEHMsI BKIIOYAeT YIIIyOJeHHbIE KypChl -
"Oprannyeckas xumuda" u "OOmas u Heopranndeckas xumus". [Ipu onpeneneHun nMoaxon0B K
0TOOpY M CTPYKTYPHOH OpraHu3aliM COAEP)KaHUS 3TUX KYypCOB B IpOrpaMMe MO XUMHH 3a
ocHOBY TpuHATH nojoxenusst PI'OC COO o paznuyusx 0a30BOro W yriIyOJICHHOTO YPOBHEH
U3Yy4EHHUs NIPEIMETA.

OcHoBy coxaepxanus KypcoB "Opranmdeckas xumus' u "OOmas u HeEOpraHUYECKas
XUMHUA" COCTABISICT COBOKYITHOCTh NPEAMETHBIX 3HAHUM M YMEHUH, OTHOCSIIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs NpeAMETa. JTa CHUCTEMa 3HAHUM IOJy4aeT OMNPEICIICHHOE TEOPETHYECKOE
JIOTIOJTHEHNE,  TO3BOJIAIONIEE  OCO3HAaHHO  OCBOUTh  CYIIECTBEHHO  OOnbIIMi  00beM
¢bakTonoruueckoro marepuana. Ha yriayOiieHHOM ypoBHE M3ydeHus IpeaMera obecreueHa
BO3MOYKHOCTh 3HAUUTEIBHOTO YBEIMUYEHHs oObeMa 3HAHMH O XHMHUYECKHX D3JEMEHTaxX |
CBOMCTBaX UX COEAMHEHUI Ha OCHOBE PACHIMPEHUs U yIIyOJIeHUs MpeiCTaBIEHUN O CTPOCHUU
BELIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHUS pEaKLUi, pacCMaTpUBAEMBIX C
TOYKH 3pEHHUS XMMUYECKON KMHETUKHU U TePMOJUHAMUKU. V3ydeHne nepuoauyeckoro 3aKoHa u
[lepronuyeckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB Oa3MpyeTcsi Ha COBPEMEHHBIX KBaHTOBO-
MEXaHUYECKUX MPEACTABICHUSAX O CTPOCHUM aToMa. XMMHUYECKasi CBSA3b OOBSICHACTCS C TOUKH
3peHHs SHEPreTHYECKHX W3MEHEHMH NMpH ee OOpa30BaHMU U Pa3pyIIEHUH, a TAKXKE C TOUYKH
3peHHs MEXaHU3MOB ee 00pa3oBaHus. V3yueHne TUIIOB peakIfii TOMoIHAETCS (POPMHUPOBAHUEM
MIPEJICTAaBICHUH 00 3JIEKTPOXUMHUYECKUX MpOIEccaxX M AJIEKTPOJIM3E PacIlaBOB M PacTBOPOB
BellecTB. B Kypce opraHm4eckoil XMMHHM TPH PACCMOTPEHHH PEaKIHMOHHOW CHOCOOHOCTH
COeMHEHU yaemnseTcs 0coboe BHUMaHUE BOIpPocaM 00 AJIEeKTPOHHBIX 3(ddekrax, o B3auMHOM
BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUi.

B mnane ¢opmupoBaHHMs OCHOB HAyyHOTO MHUPOBO33PEHHS, OCBOEHUS OOLIEHAYYHBIX
METOJIOB ITO3HAHUS U OIbITa MPAKTUYECKOTr0 NPUMEHEHNUS HayUHbIX 3HAHUN U3yUYeHHUE IpeaMeTa
"Xumusa" Ha yrayOJeHHOM YpOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBA3SIX C y4eOHBIMU
IpeIMeTaMu, BXOSAIIMMU B COCTaB MpeIMETHBIX o0nactell "EcTecTBeHHO-HayYHbIE TPEeIMETHI",
"Maremaruka u nHbopmatuka" u "Pycckuii s3b1k 1 auTeparypa'.

[Tpu u3yuenun ydeOHOro mpenmera "Xumwus" Ha yriiyOJ€HHOM YPOBHE TaKXkKe, Kak Ha
YPOBHE OCHOBHOTO M CpeaHero oomero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3aaaueid
MEPBOCTENEHHOW 3HAYMMOCTH sIBiseTCs (OPMUPOBAHHE OCHOB HAayKH XHMHUU Kak oO0jacTu
COBPEMEHHOIO0 E€CTECTBO3HAHHMSA, IPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKA M OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KYJbTYpbl. PemieHue 3Toi 3agauu Ha yriyOJ€HHOM YPOBHE H3y4EHUs
IIpeIMeTa MpeaIoaracT peaanu3aluio TakuxX Leel, Kak:

(opMHpOBaHUE NPEICTaBICHUI:

0 MaTepUaJIbHOM €JUHCTBE MUPA, 3aKOHOMEPHOCTSAX U IIO3HABAEMOCTH SBJIEHUI ITPUPOJIBI,
0 MeCTe XMMUH B CUCTEME €CTECTBEHHBIX HAyK U €€ BeIyllel poiy B 00eCeYeHUH yCTOMYMBOIO
pa3BUTHs YEJIOBEYECTBA: B PELICHUU IMPOOJIEM HKOJIOTHYECKOM, HEPreTMUeCKOW M MHIIEBOU
0€30IacHOCTH, B Pa3BUTUM MEAMLMHBI, CO3JaHUU HOBBIX MAaTEPHUaIOB, HOBBIX HCTOUYHHUKOB
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SHEpruM, B OOECMEYCHHH pPAIMOHATIBHOIO MPUPOIOIOIb30BaHUA, B  (POPMUPOBAHUU
MHPOBO33pEHUSI W OOMIeH KyJIbTyphl YEIOBEKAa, a TaKKe DKOJIOTHUYECKH OOOCHOBAaHHOTO
OTHOUIEHUS K CBOEMY 3/I0POBbIO U IPUPOIHOM CpeIE;

OCBOCHHME CHCTEMbl 3HAHUHM, JIEXKAIIUX B OCHOBE XHMHUYECKOW COCTaBIAIOLIEH
€CTECTBCHHO-HAYYHON KapTHHBI MUpa: PyHIAMEHTAIBHBIX MMOHSITHI, 3aKOHOB M TEOPUIN XUMUH,
COBPEMEHHBIX MPEJCTABICHUNA O CTPOSCHUHU BEIICCTBA HA PAa3HBIX YPOBHAX - aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HaJIMOJICKYJIIPHOM, O TEPMOJIMHAMUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAHUsI XUMHUYECKUX PEAKIUHA, O XHMHUYECKOM pPaBHOBECHH, PACTBOPAX M AUCTIEPCHBIX
cucTeMax, 00 OOIIMX HAYYHBIX TPUHITUIIAX XUMUYECKOTO MPOU3BO/ICTBA;

dbopMupoBaHKEe Y 00yUYaIOIINXCS OCO3HAHHOTO TTOHUMaHHUSI BOCTPEOOBAHHOCTH CUCTEMHBIX
XUMUYECKUX 3HAHUU NJIs1 OOBSCHEHUS KIIIOUEBBIX HJIEH W MPOOJIEM COBPEMEHHOW XMMHH, IS
OOBSICHEHHSI W TIPOTHO3UPOBAHUS SIBJICHHM, HMEIONIMX €CTECTBEHHO-HAyUYHYIO MPUPOIY;
TPaMOTHOTO PEIICHHs MPOOJIeM, CBSI3aHHBIX C XMMHEH, MPOTHO3MPOBAHUS, aHATN3a U OIICHKU C
MO3UIIMA  DKOJOTHYECKON OE30MacHOCTH TMOCIASACTBUH OBITOBOM ¥ NMPOW3BOJICTBEHHOU
NeSITEIbHOCTH YEJOBEKa, CBSI3aHHOW C XUMHYECKHM IPOM3BOJACTBOM, HCIOJIb30BAaHUEM U
nepepaboTKOM BEIIEeCTB;

yrayOieHue TMpeAcTaBIeHUII O Hay4HbIX METO/JaX MO3HAHMs, HEOOXOAUMBIX IS
MPHOOpPETEHUs] YMEHUN OPUEHTHUPOBATHCS B MUPE BEIIECTB U OOBICHEHUSI XUMUYECKUX SBIICHUH,
MMEIOLIUX MECTO B MPHUPO/IC, B IPAKTHUECKOM 1eATEeIbHOCTH U MOBCEAHEBHON KU3HU.

B murane peanmm3zanuy TEpBOOYEPENHBIX BOCIUTATENBHBIX M PAa3BUBAIOMIUX (YHKIUI
L[EJIOCTHOW CHCTEMBI CpeAHEro oOIiero odpa3oBaHus NpU U3ydeHUU mpenmera "Xumwus" Ha
yIIyOJIEHHOM YPOBHE 0CO0YIO aKTyalbHOCTh IPHOOPETAIOT TaKUE LIETH U 33/1a4H, KaK:

BOCIIHTAaHHUE YOEKIECHHOCTU B IMO3HABAEMOCTH SIBJICHHM MPUPOJbI, YBAKECHHS K MPOLIECCY
TBOPYECTBA B OOJIACTH TEOPETUUCCKUX U MPUKIIAJTHBIX UCCICOBAHUA B XUMHUU, (OPMUPOBAHUE
MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIMM K OOYUYEHHIO W TIO3HAHHUIO, CHOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCITUTAHHUIO HA OCHOBE YCBOCHHS OOIEYEIOBEUECKIX IIEHHOCTEH;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEUICKTYAJIbHBIX U TBOPUYECKHX CIOCOOHOCTEH
oOydatomuxcs, (GopMHpOBaHHUE Y HUX CO3HATEIHHOIO OTHOUICHHWS K CaMOOOpPa30BaHUIO H
HENPEepPhIBHOMY O0Opa30BaHHIO KaK YCJIOBHIO YCIEHIHON Mpo(eCCHOHAIbHOW M OOIIECTBEHHOMN
JESTEILHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0OPOBBIO M MOTPEOHOCTH B 3JI0POBOM
o0Opase K13HH;

dbopMHpOBaHHE YMEHHUM U HABBIKOB PAa3yMHOTO0 MPHUPOAOIOIB30BAHUS, PA3BUTHE
AKOJIOTUYECKON KYJBTYPhl, TPHOOPETEHHE ONBITa OOIECTBEHHO-TIOJIC3HOW HSKOJIOTHYECKON
NESTETHHOCTH.



2. COAEP/KAHUE OBYYEHUA

Oprannyeckasi XuMust

Tema 1. TeoperuyecKkre OCHOBbI OPraHU4eCKOM XUMMHU

[Ipenmer u 3HaueHuMe OpraHMYECKONM XMMHHM, IMPEACTAaBICHHE O MHOrooOpa3uu
OpraHNUYeCKUX COCTMHEHUH.

DNEKTPOHHOE CTPOEHHE aTOMa yTIJiepoia: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BaseHTHbIe BO3MOXKHOCTH aToMa yriaepoja. XUMHUECKas CBsI3b B OPraHMYECKUX COEINHEHMSIX.
Tunsl rubpuau3anuu aTOMHBIX opOuTaineil yriepona. MexaHu3smbl 00pa30BaHUs KOBAJIEHTHOM
CBsI3U (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). TuIbl nepekppiBaHUS aTOMHBIX OpOUTaleH, G- U
n-cBsizu. OnuHapHas, ABOWHAs M TpoiftHast cBsa3b. CrmocoObl pa3pbiBa CBsi3ed B MoOJIEKyJax
opranudeckux Beuiects. [IoHsTHE 0 CBOOOIHOM pajuKaie, Hykjaeopuie u 31eKTpoduie.

Teopust cTpoeHus opraHudyeckux coeauHeHuit A.M. bByTiepoBa W COBpPEMEHHbIE
NPEJCTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HaUeHHE TEOPUU CTPOCHHS OPraHMYECKUX COCTUHEHUH.
MornekymsipHble U CTpYKTypHble (opMyisbl. CTpykTypHble (OpMyJbl pa3iIUYHbIX BHJIOB:
pa3BEpHyTasl, COKpalEHHasl, CKeJIeTHasl.

N3omepust. Bunsl n3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnexkTpoHHbIe 3()(EKThl B MOJIEKyJIaX OpPraHUYECKUX COCAMHEHUH (MHIYKTUBHBIM M
Me30MepPHBII 3P PeKTHI).

[IpencraBnenne o0  Ki1accupUKAMM ~ OpraHMyeckux  BemecTB. llomstHe o
¢byHkunoHanbHOM  rpymme. ['omomorus. ['omonoruyeckue  psabl.  CucremaTuueckas
HoMeHKJatypa opranudeckux coenuHeHuit (IUPAC) u TpuBHaibHBIE Ha3BaHUS OTICIBHBIX
IIPEJICTaBUTEIIEH.

OcoOenHocTH u KJaccupuKanus OpraHMYECKHUX peaxiuil.
OKHCANTENTPHOBOCCTAHOBUTEIIBHBIE PEAKIIUN B OPraHNYECKOW XUMHH.

DKCHepUMEHTAIbHbIE METO/IbI U3yUEHHUs BEUIECTB U UX MpEBpallleHUui: 03HAKOMIIEHHUE C
o0pa3naMu OpraHUYecKHX BEIIECTB M MaTepHallaMH Ha WX OCHOBE, OIBITHI MO MPEBPALICHUIO
OpraHMYEeCKHUX BEUIECTB IpU HarpeBaHuM (IJIaBieHHE, OOYyIJIMBaHME U  TOPEHHUE),
KOHCTPYUPOBAaHUE MOJIEJIEH MOJIEKYJI OPraHUYECKHUX BEIIECTB.

Tema 2. Yznee000poowt

Anxanbl. ['oMonornueckuii psii ankaHoB, ooOwas (GopMyia, HOMEHKIIaTypa U U30Mepusl.
DJNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI aJIKaHOB, Sp3 -TMOpUAM3aLNS aTOMHBIX
opOuTanei yriepoaa, 6-cBsi3b. Qusuueckue c60UCMEa AIKAHOB.

XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKLIUU 3aMEILEHHsI, N30MEepPHU3aLiH, AETHIPUPOBAHNS,
LUKIIU3all1iH, TUPOJIN3a, KPEKUHTa, TOPEHUSI.

Haxoorcoenue 6 npupode. Cnocodwl nonyuenusi u npumeHeHue aikaHos.

[uxnoankanel. O6mmas Gopmyiia, HOMEHKIaTypa u uzomepus. OCOOCHHOCTH CTPOSHUS U
XMMHUYECKUX CBOWCTB MalblX (LMKIONPONaH, LUKIOOYTaH) M OOBIYHBIX (LMKJIONEHTaH,
LUKJIOT€KCaH) LUKIIoaNKaHOB. Cnocobvbl nonyuenus u npumerenue YUKioaIKamos.

Ankensl. ['oMmonoruueckuil psija ajakeHoB, o0mmas popmysa, HOMEHKIATypa. DIEeKTPOHHOE
U MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ AJKEHOB, Sp2 -rMOpHUIu3alMs aTOMHBIX opOuTaneit
yriepoja, o- u m-cBsi3u. CTpyKTypHasi U TeoMeTpuyeckas (IC-TpaHc-) u3oMepus. Dusuueckue
CBOIICBA ANIKEHOS.



XVMMHUYECKHE CBOWCTBA: PEAKIMM INPUCOEIUHEHMSI, 3aMELIEHUS B O-IIOJOKEHUE IpU
JIBOMHOM CBs3M, NOJMMepU3anuu M okucieHus. IIpaBuno MapkoBHukoBa. KauecTBeHHbIE
peakIy Ha IBOWHYIO CBS3b.

Cnocobvl nonyuenus u npumeHenue aiKeHos.

Ankanuensl.  Kmaccubukamust — ankaaueHoB  (CONPsDKEHHBIC,  M30JMPOBAHHBIC,
KyMyJUpoBaHHbI€). (OCOOEHHOCTH JJIEKTPOHHOIO CTPOEHUS M XUMHUYECKHMX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonuMepusanus CONpsKEHHBIX TUCHOB.
Cnocobvl nonyuenusi u npumeHenue aIKaoueHos.

AnxuHbl. ['OMOJTIOTHYECKUH psiji aTKUHOB, 00Mmast GopMylia, HOMEHKIATypa U U30MEPHSI.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKUHOB, SP-TMOpUIM3AIUs aTOMHBIX
opOuTaneit yriepoaa. Quzuueckue ceolcmea aiKuHos.

XUMUYECKHE CBOMCTBA: PEAKLUUU TMPUCOCIWHEHUS, TUMEpHU3AlMH W TPUMEpPU3ALHH,
okucieHus. KHCIIOTHpIE CBOWMCTBAa QJIKHWHOB, HMEKIOIIMX KOHIIEBYK) TPOWHYIO CBS3b.
KauecTBeHHBIE peakiiy Ha TPOHHYIO CBSI3b.

Cnocobvbl nonyuenus u npumeHeHue aiKuHos.

ApomMatuyeckue yriaeBogoponabl (apeHsl). ['omomormyeckuil psin  apeHoOB, oOmias
dbopMyIia, HOMEHKJIATypa U U30MepUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI
oenzona. Quzuueckue ceoUCMEa apeHos.

XuMHYecKue CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIUU 3aMelleHHs] B O€H30JIbHOM
KOJbLIE W YIJEBOJOPOAHOM paAMKale, PEaKLUHUU TPUCOECIUHEHUS, OKHCIEHHE TOMOJIOTOB
6ensona. [IpeacraBnenne 00 OpUEHTUPYIOLIEM JCWCTBUU 3aMECTUTENEH B OEH30IbHOM KOJbIIE
Ha MIpUMepe aTKUIBHBIX PAIUKAIOB, KAPpOOKCHUIHHON, THIPOKCHILHON, aMIUHO- U HUTPOTPYTIIIHI,
aTOMOB T'aJIOTEHOB.

Oco0eHHOCTH XHMHUYECKUX CBOUCTB cTUpoa. [lomumepusarus ctupona.

Cnocobul nonyuenus u npumeHenue apoMamuideckux y2i1e6000p0008.

Ipupoonwiii 2az. I[lonymuvie negpmsinvie 2azvl. Heghpmo u eé npoucxooicoenue. Kamennoiii
Y2olb U NPOOYKMbL €20 nepepadomxu.

Cnocobvl nepepabomku Heghmu.: nepecoHKa, Kpekune (mepmudeckuil, KAmaiumuyecKkuil),
pughopmune, nuponus. Ilpooykmul nepepabomku Hegpmu, ux npuMeHenue 8 NPOMbIULIEHHOCMU U
8 Oblmy.

I'enernueckas cBsA3b MEXKAY PA3IMYHBIMU KJIaCCaMH YIJIEBOJIOPOIOB.

DONEKTPOHHOE CTPOEHHE TaJOreHIIPOU3BOIHBIX YIJIEBOAOPOIOB. Peakiuu 3amemieHus
rajjoreHa Ha rujpokcorpymnmy. JlelicTBue Ha TaJOreHHpPOU3BOAHBIE BOJHOIO M CIUPTOBOTO
pactBopa ménoyn. BzaumoneicTBue IuragoreHaikaHoB ¢ MarHueM U IIMHKOM. Jcnonv3oeanue
2a102eHNPOU3BOOHBIX Y21e8000PO008 8 ObIMY, MEXHUKe U NPU CUHMe3e OP2aAHUYEeCKUX euecms.

OKCepUMEHTAIbHbIE METOJbl HW3yYEHHs BEIIECTB M UX NPEBpAIICHU: H3yueHUe
(Gbu3NYEeCKUX  CBOMCTB  YIVIEBOAOPOJIOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  pPEaKIMi
YTIIEBOOPOAOB PA3IMYHBIX KJaccoB (oOeciBeunBaHWE OPOMHOM WJIM MOJHOW BOJBI, pacTBOpa
NepMaHraHaTa Kajus, B3aUMOJCICTBHE aleTH/IeHa C aMMHAauyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), xauectBeHHOE OOHaApyXEHHE YTIepoAa U BOAOPOJA B OPTaHUYECKUX BEIIECTBAX,
MOJIy4eHHE STWJIEHA W H3Y4YCHHE ero CBOMCTB, O3HaKOoMJeHHE C KoyuiekuusiMu «HedTts» u
«Yromb», ¢ oOpa3uamu IUIacTMacc, KaydyKOB M DPE3HHBI, MOJCIUPOBAHHE MOJEKYI
YTIIEBOIOPOIOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOJAOPOIOB.

Tema 3. Kucnopoocooepicaujue opzanuueckue coeOuHeHus



[IpenenbHbie onHOaTOMHBIE cHUPTH.. CTpoeHUE MOJEKyad (Ha HpUMEpe MeTaHojda U
sTa”ona). ['omomorndeckuit psi, odmast popmyiia, H30MepHsi, HOMEHKIIATypa U Kiaccu(puKaIms.
Dusuueckue Cc80UCMEA NPeOeIbHbLIX O0OHOAMOMHBIX CHUpmMos. BONOpPOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH CITUPTOB.

XUMHUYECKHME  CBOWMCTBA:  pEAKUUM  3aMEIEHUs,  JETuApaTaliii,  OKHUCIICHHS,
B3aMMOJICHICTBUE C OPTaHMYECKUMH U HEOPTaHUYECKUMU KuciioTamMu. KadecTBeHHast peakuus Ha
OJIHOATOMHBIE CHUPTHL. /[lelicmeue smanona u MemaHoaa Ha opeanusm uenosexda. Cnocoobwi
nOJIyYeHUs U npuMeHeHue 00OHOAMOMHbBIX CNUPMOB.

[Ipocteie 3¢upsl, HOMEHKIaTypa B H3oMepusi. OCOOEHHOCTH (PU3MYECKUX U XUMHUSCKHUX
CBOMCTB.

MHnozoamomuvle cnupmol — dmuneH2IuKonb U enuyepur. OU3NUECKHe U XUMUYECKUe
CBOMCTBA: pEaKLMM 3aMEIICHHs, B3aUMOJCHCTBUE C OPraHUYECKMMH U HEOPraHWYECKUMHU
KHCIIOTaMH, Ka4eCTBEHHAas pEaKIUsi Ha MHOTOaTOMHBbIE CHUPTHL. /lelicmseue Ha opaHusm
yenogexa. Cnocobvl nonyuenus u npumMeHeHue MHO20amoMHbLX CRUPMOE.

®enon. CTpoeHre MOJIEKYJIbl, B3aUMHOE BIIMSHUE THIPOKCOTPYMIbl M OEH30IHHOTO SApa.
Quszuueckue ceoticmea ¢henonra. OCOOEHHOCTH XMMHUYECKUX CBOMCTB (heHona. KauecTBeHHBIE
peakuuu Ha ¢enon. Toxcuunocmov enona. Cnocodvl nonyuenus u npumeneHue @eHoua.
Denonghopmanvoecuonas cmoia.

KapOonunbHble coelMHEHUS — alpJeTuAbl M KETOHBL. DIEKTPOHHOE CTPOCHUE
KapOOHWIBHOU Tpymmbl. ['oMonoruyeckue psapl anbIerHIOB M KETOHOB, oOmias Qopmyrna,
M30MEpHs U HOMEHKIIaTypa. Quauueckue c8ocmeaa anb0e2uo08 U KemoHoas.

XUMHYECKUE CBOMCTBA allbJIETHIOB U KETOHOB: PeakUuu mnpucoeanHeHus. OKucieHue
aNbJIETHJIOB, KAYeCTBEHHBbIC peakUuu Ha anbaeruabl. Cnocobvl nomyuyeHus u npumeHeHue
anb0e2u008 U KemoHo8.

O/HOOCHOBHBIE MpeJiesibHbIe KapOOHOBBIE KHUCIOTHI. OCOOEHHOCTH CTPOEHHS] MOJIEKYII
KapOOHOBBIX KHUCIOT. M3oMepuss U HoMeHKiarypa. Qusuueckue ceoucmea 0O0HOOCHOBHBIX
npeoenbHbIX KapOoHosvix Kuciom. BomoponHble CBS3M MEXIY MOJEKyJaMH KapOOHOBBIX
KHCJIOT.

XVWMUYECKUE CBOKMCTBA: KUCIOTHBIC CBOWCTBA, PEAKIUS ATepUDUKAINU, PEAKIUU C
y4acTHEM YTJIEBOJOPOIHOTO pajuKaia.

Oco0eHHOCTH CBOMCTB MypaBbHUHON KHUCIIOTHI.

Tlonamue o npou3Bo00HbIX KAPOOHOBBIX KUCTIOM — CLONHCHBIX IPUpPaAx.

Mmnoeoobpaszue kapbonoswix kuciom. (OCOOEHHOCTH CBOWCTB HEMPEACIbHBIX U
apoMaTHUYeCKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX KHCIOT, TMIPOKCHUKAPOOHOBBIX KHCIOT.
[IpencraBurenn BhICIIMX KapOOHOBBIX KHCIOT: CT€APUHOBASA, NAJIHBMUTHHOBAS KHCIIOTHI.
Cnocobvl nonyuenus u npumeHeHue KapOoHOBbIX KUCIOM.

Cnoxnsie 3¢upsl. ['omonornueckuii psa, obmas Gopmysia, ©30MEepUsi U HOMEHKJIATYpa.
duznyueckre 1 XMMUYECKHE CBOMCTBA: THIPOJIA3 B KUCIION M LIEJIOYHOM Cpelie.

Kupsel. Ctpoenne, puznueckrue u XUMUYECKUE CBOMCTBA KUPOB: THIIPOJIU3 B KUCIOW U
mienouHoit cpene. OcobeHHOCMU CBOUCME AHCUPOB, COOEPHCAUUX OCMAMKU HENnpeoenibHblX
HCUPHBIX Kuciom. Kupwl 6 npupooe.

Mbind xax conu evicuux KapOOHOBLIX KUCIOM, UX MOIOUjee oeticmaue.

OO6mass xapaktepucTtuka yrieBojoB. Kiaccudukamus yrineBogoB (MOHO-, ITU- U
MOJIMCAXapHU/Ibl).



Monocaxapuovl: enoxosa, ppykmosa. Quzuueckue c8olcmea U HaxoxicoeHue 8 npupooe.
@omocunmes.

XUMUYECKUE CBOMCTBA TJIFOKO3bL: PEAKUUMU C YYACTHEM CIIUPTOBBIX WM AJIbJECTUIHOU
TpyNI, CIHPTOBOE M MOJOYHOKHCIOe OposkeHue. IIpuMeHEHWE TIFOKO3bl, €€ 3HAYCHHUE B
KHU3HEACSITSILHOCTH OpraHu3Ma.

Jucaxapuowi: caxaposa, manvbmosza. BoccTaHaBIMBAIOIMNE W HEBOCCTAHABIMBAIOIINE
nucaxapunbl. ['uaponus qucaxapunioB. Haxoowcoenue 6 npupooe u npumereHue.

Tonucaxapuowl: kpaxman, enuxoeen u yeantonosa. CTpoeHUE MaKpOMOJICKYJI Kpaxmaa,
TJIMKOT€HAa W LEJUTIOJN03bl. Qu3uueckue Cc8OUCMBA Kpaxmania U Yeunrono3sbl. XUMUYECKUE
CBOWCTBA KpaxMalia: TUIPOJIM3, KAYECTBEHHAs peakluHus C HOJAOM. XHMHUYECKHE CBOMCTBA
LEJUTIOJIO3BI: TUAPOIIU3, TTOTydeHHE d3PUPOB IEIUTIONO03bI. [loHamue 06 UCKyCcCmBeHHbIX 80NOKHAX
(6uckosa, ayemamuwiil WENK).

OKCTIepUMEHTAIBHBIC METOJIbI M3YYCHHS BEMISCTB W WX MPEBPAIICHHUNA: PaCTBOPHMOCTH
pa3IMYHBIX CHHPTOB B BOJE, B3aMMOJEWUCTBHE 3TaHONA C HATPUEM, OKHUCICHHE ASTHIIOBOTO
CIUpTa B albJeruj] Ha pPACKAJIEHHOM MEIHON MPOBOJOKE, OKHCIEHUE STHJIOBOTO CIUpPTa
JUXPOMATOM Kallusi (BO3MOXHO HCIOJIh30BaHUE BUEOMATEPHANIOB), KAYECTBEHHBIE PEaKIIUU Ha
anpaerusl (¢ ruapokcuaoM auammuuacepeopa(l) u rugpoxcuaom meau(Il)), peakuus riaunepuHa
¢ ruapokcugom menu(1l), xumudeckue cBOWCTBa pacTBOpPa YKCYCHOM KUCIIOTHI, B3aUMO/ICHCTBHE
pacTtBopa Toko3bl ¢ ruapokcunom menu(ll), B3aumonelicTBue kKpaxmana C HOJOM, pElIeHUE
AKCIIEPUMEHTATBHBIX 337124 1Mo TeMaM «CIupThl U peHombl», «KapOoHOBBIE KUCIOTHL. CIOXKHBIE

3bupb.
Tema 4. A30mcodepicawgue opzanuueckue coeOuHeHus
AMUHBI — OpraHudeckue TpPOM3BOAHbIE amMmuaka. Kiaccudukanus aMHUHOB:

anupaTHYECKUe U apOMAaTUYECKHE; TIEpBUYHbIC, BTOPUUHBIC U TpeTudHble. CTpOSHHE MOJIEKYJI,
obmas ¢opmyia, U30Mepusi, HOMEHKJIATypa U (pU3NYecKHe CBOMCTBAa. XMMHUYECKOE CBOMCTBA
anu(aTUyecKuXx aMHUHOB: OCHOBHBIE CBOWCTBA, AJIKWIMPOBAHHE, B3aUMOJIECHCTBUE NEPBUYHBIX
aMHUHOB C a30THCTOM KUCI0TOoW. ConM aaKniaMMOHUS.

AHWIMH — TIpeACTaBUTENb AMHMHOB apomaThueckoro psga. CTpoeHHe aHWIMHA.
B3aumHoe BiMsHME TpyIIl aTOMOB B MoJieKyJse aHWInHA. OCOOEHHOCTH XMMUYECKUX CBOMICTB
aHwiIMHa. KauecTBEHHbIE peakuy Ha aHUJIVH.

CriocoObl TOTy4YeHus: U MpUMEHeHHe anudaTruyeckux amMuHOB. [lomydeHue aHWIMHA W3
HUTPOOEH3071a.

AmuHokucnotel. Homenknarypa wu  wusomepuss. OtnaenbHble MPEACTABUTENH O~
aMUHOKHCIIOT: TJIULWH, alaHuH. Dusuueckue ceoucmea amuHokuciom. XUMAYECKAE CBOMCTBA
AMUHOKHCIIOT Kak aM(OTEpHbIX OPraHMYeCKUX COEAMHEHUN, peakius IOJUKOHACHCAlUY,
oOpa3oBaHMe NENTUAHOMN CBA3U. buonocuueckoe 3nauenue amunoxkuciom. CHUHTE3 U TUAPOIU3
MENTU/OB.

benxu xax npupoouvie nonumepul. Ilepeuunas, emopuunas u mpemuyHdas cmpyKkmypa
benkos. Xumuueckue ceolicmea 0enkos: cUOpOU3, OeHamypayus, KauyecmeeHHvle peakyuu Ha
benxu.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YEHHUS BELIECTB M UX IIPEBPAICHHUN: PAaCTBOPEHUE
0enKoB B BOJIE, JIeHATypalus OEJIKOB NMPU HarpeBaHUM, LIBETHbIC PEAKLUU Ha OENKH, pelieHue
JKCIEPUMEHTAIBHBIX 3aJad II0 TeMaM «A30TCOJAEp)KAIUE OPraHUYECKUE COCAVHECHHUS» U
«Pacnio3HaBaHue OpraHMYECKUX COCIUHEHUNY.

Tema 5. BoicokomoneKkynaphoie coeOuneHusn



OCHOBHBIE MOHATUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUMN: MOHOMEp, IMOJIHMMED,
CTPYKTYpHOE 3BEHO, CTENEHb NOJUMEpU3AlMM, CpeAHssl MoJieKyisipHas Mmacca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPHU3ALIS U TOJIMKOHEHCALIMSL.

Ionumepnuvie Mamepuanoi. IInacmmaccor (nonusmuen, NOJUNPONUTIEH,
NOAUBUHUIXTIOPUO, NOIUCMUPOIL, NOUMEMUIMEMAKPULAN, noauxkapbonameot,
noausmuneHmepedmanam). Ymunuzayus u nepepadomra niacmuxd.

Dnacmomepwvi:  HAMYPATbHBIL KAYYUYK, CUHmMemuieckue Kayuyku (0ymaouenosulil,
XJIOpONPeHO8blil, U30NPeHo8blll). Pesuna.

Bonokna: namypanonvie (xaonok, wepcmov, WENK), UCKYCCMBEHHblEe  (BUCKO3d,
ayemamuoe 80JI0KHO), cunmemudeckue (KanpoH u 1a6cam).

DKcrepuMeHTaIbHbIE METO/IbI U3yUEHHUs BEUIECTB U UX MpEBpAaIlleHUii: 03HAKOMIIEHHUE C
oOpa3uamMu MPHUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, Kay4yyKOB, peLICHHE
AKCIIEPUMEHTAJIbHBIX 33a4 1o TeMe «Pacro3HaBaHue miacTMacc U BOJIOKOHY.

PacuérHrble 3amaun

Haxoxnenune wmomnekynsipHO (OopMysbl OpraHMYECKOrO COEOUHEHHsI 10 MAacCOBBIM
JONSIM  DJIEMEHTOB, BXONAIIMX B €ro0 COCTaB, HAXOXACHHE MOJEKYISIPHOU (POPMYIIBI
OpPraHUYECKOT0 COeAMHEHHUs 10 Macce (00BEMY) IPOAYKTOB CrOPaHHUs, IO KOJTUYECTBY BEIIECTBA
(Macce, 00bEMY) NMPOJYKTOB PEAKIMU W/WIM MCXOIHBIX BELIECTB, YCTAHOBIEHUE CTPYKTYPHOM
(GbOopMyJIbl OPraHUYECKOTO BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHX CBOWMCTB MM CHOCOOOB
IIOJTy4€HUs, ONIPEAETIEHUE TOJIU BBIX0/1a IPOAYKTA PEAKIIUU OT TEOPETUUECKN BO3MOKHOTO.

MexnpeameTHble CBA3H

Peanmusanuss  MEXNPEIMETHBIX CBSA3€M INPU  U3YYEHUUM  OpPraHUYECKOM  XUMHUHU
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX eCTECTBEHHO-HAYUHBIX IOHATHUH, TaKk M
MOHSITUN, IPUHATBHIX B OTJEIbHBIX IIPEAMETAX €CTECTBEHHO-HAYUYHOI'0 IMKIIA.

OOue ecTecTBEHHO-HAyuUHBbIE MOHATHA: SBJICHUE, HAy4HbIH (akT, TMIIOTE3a, Teopus,
3aKOH, aHaJIM3, CHHTE3, KiIacCUUKaIys, HaOJII0JeHUE, W3MEpPEHHE, SKCIEPUMEHT, MO/IEIb,
MOJIETTUPOBAHUE.

®dusnka: martepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJa, SHEPreTUYECKHU
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHUE BEIIEeCTBAa, (PU3MUECKUE BEIUYMHBI,
€IMHULIbI U3MEPEHUs1, CKOPOCTb, FHEPT U, Macca.

Buonorus: xnerka, opraHusm, sKocucTemMa, onocdepa, MeTaboIU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TeTepOoTPOPHBIA THUI MUTAHUS, OpoxkeHHe, (OTOCUHTE3, IbIXaHUE, OCNKH,
YTIIEBOBI, )KUPBI, HYKIIEHHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpacdusi: mose3Hble HCKOTIaeMble, TOTLINBO.

TexHonorus: NUILEBbIE MPOIYKThl, OCHOBBI PALMOHAIBHOTO MUTAHMS, MOIOIIUE
CpelCTBa, MaTeprasbl U3 UICKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH

Oo0mas u HeopraHm4veckasi XuMus

Tema 1. Teopemuueckue ocHo8bl Xumuu

AtoMm. CocTaB aTOMHBIX siep. XUMHUECKUH 37eMeHT. 30TOmBI.

CrpoeHue 3JIeKTPOHHBIX 000J104€K aTOMOB, KBAHTOBBIE YHCIIa. DHEPreTUUECKUE YPOBHU
U 1noaypoBHH. ATomHble opOutanu. Knaccupukanuss XMMUYECKHX 3J€MEHTOB (s-, p-, d-, f-
aneMeHThl).  PacnpeneneHue  2J€KTPOHOB IO aTOMHBIM — OpOMTansM.  DJEKTPOHHBIE
KOH(QUrypalid aTOMOB JJIEMEHTOB MEPBOrO—4eTBEPTOrO MEPUOJIOB B OCHOBHOM U
BO30YK/IEHHOM COCTOSIHUH, 3JIEKTPOHHbIE KOH(UTYPALIUU HOHOB.
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ONEeKTPOOTPULIATEILHOCTD.

[lepnognueckuii 3axkoH u Ilepuoguueckas cucrema Xumudeckux snementos JI.U.
MenneneeBa. CBsA3b mnepuoanyeckoro 3akoHa M Ilepuoguyeckoil CHUCTEMBI XHMHUYECKUX
3JIEMEHTOB C COBPEMEHHOUN TEOpHEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB
XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CIOXXHBIX BEIIECTB IO TpynmaMm M
nepuogam. 3HaueHue nepuoanyeckoro 3akoHa /.M. Menneneesa.

XuMuyeckasi CBsi3b. BHIIBI XMMHUYECKON CBSI3U: KOBAJICHTHAsl, MOHHAs, METAJUIMYECKasl.
MexaHu3mbl 00pa3oBaHMs KOBAJIEHTHOW CBSI3U: OOMEHHBIM U JTOHOPHO-AaKIETITOPHBII. DHEeprust
1 JuiiHa CBA3H. [10aspHOCTh, HAaPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJEHTHOM CBs3U. KpaTHble
cBs3u. Bopopoanas cBsizb. MexMONIEKYIIPHBIE B3aUMOICUCTBUS.

BanenTHoCTh M BaJEHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C MX T€OMETPUYECKHM CTPOEHHEM (Ha MPUMEpPE COEAUHEHUH 3IIEMEHTOB BTOPOTO
epuo/a).

[IpeacraBnenne O KOMIUIEKCHBIX coequHeHusax. (CocTaB KOMIUIEKCHOTO — HOHa!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAu€HUWE KOMIUIEKCHbIX coenuHeHuil.[lonstne o
KOOPJIMHALIMOHHON XUMUHU.

BemectBa MOJIEKYISpPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHA. THIBI KPUCTATUIMYECKUX
pelEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

Ionamue o oucnepcuvix cucmemax. Hcmunnvlie pacmeopwi. Cnocobvi Gvlpaxcenust
KOHYeHmpayuu pacmeopos: MAacco8ds 00/ 6ewecmed 8 pacmeope, MOJAPHASL KOHYEHMPAYUs.
Hacvuwyennvie u nenacviuyennvie pacmseopsi, pacmsopumocms. Kpucmannozuopamot.

Knaccughuxayus u nomenknamypa meopeanuueckux eewjecms. Tpusuanvhvle Ha36anus
omoenbHbIX npedcmasumeneti HeOpeaHU4eCKux euecma.

Knaccudukanuss XMMHYECKMX peakiuii B HEOPTaHUYECKOHM M OpPraHMYecKOod XHMUU.
3aKOH COXPAaHEHHs MacChl BEIECTB; 3aKOH COXpPAaHEHMsI W IPEBPALLEHUS DSHEPruu IpU
XUMHUYECKHX peakmusax. TemaoBbie 3(PQeKThl XUMHUYECKHX peakiuid. TepMoXuMHuecKue
YPaBHEHHSI.

CkopocTh XMMHYECKOM peakiuu, €€ 3aBUCUMOCTh OT pa3iMyYHbIX (PaKTOpOB.
I'omoreHHsble U reTeporeHHele peakuu. Karaaus u karaanus3aTopsl.

O6patumbie 1 HEOOpAaTUMBIE pPeaKIuU. XUMHUYECKOe paBHOBecHe. DaKTOPhI, BIHUSIONINE
Ha IIOJIO’)KEHHE XMMHMUYECKOI0 PABHOBECHUS: TEMIIEPATypa, AABICHUE U KOHIICHTPALlMH BELIECTB,
y4acTByronux B peakiuu. [Ipuanun Jle [larense.

Onexrponuruyeckas auccounanus. CuiabHble U cialble 37eKTpoiauThl. Cpena BOAHBIX
pacTBOPOB: KHUCIIOTHAs, HEHUTpasibHasI, menouyHasi. Boodopoonviii noxaszamensv (pH) pacmeopa.
T'uoponusz coneti. Peakuun noHHOTO OOMEHA.

OxkucnumenvHo-eoccmanogumenvuvie peaxyuu. Cmenenv okucaenus. Okucaumensv u
eéoccmanogumens. Illpoyeccvl okucienus u 6occmanosieHus. Baoicueriwue oxuciumenu u
goccmanogumenu. MeTol SIEKTPOHHOTO OanaHca. J1eKmponus pacmeopos U pachnidéos
eeujecms.

OKCIEpUMEHTAIbHBIE METOAbl M3YUYEHUS BELIECTB M HUX MPEBpALICHUH: pPA3JI0KEHUE
MEPOKCUJAa BOJIOPOJA B MPUCYTCTBUMU KATAIU3aTOpPa, MOJECIM KPHUCTAIMYECKUX PEHIETOK,
IPOBEICHUE pPEAaKIUH MOHHOIO OOMEeHa, OIpelleIeHue Cpeabl pPacTBOPOB C IOMOIIbIO
WHANKATOPOB, U3yUYEHUE BIUSHUS PA3NUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW peakluu U
IIOJIOXKEHUE XUMUYECKOTO PABHOBECHSI.
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Tema 2. Heopeanuueckan xumus

[Tonoxxenne HemeramoB B Ilepumommueckod cucreMe XHMHUYECKUX dieMeHToB JI.U.
MenneneeBa U OCOOEHHOCTH CTPOCHHS HMX AaTOMOB. Qu3suueckue c60UCmEa HeMemaios.
Annomponus Hememainnos (Ha npumepe KUCiopooa, cepul, pocgopa u yenepooa).

Bonopon. [Monyuenue, pusndeckre U XUMHYECKUE CBOWCTBA: PEAKIMUA C METAIAMH U
HEMETaJlIaMH, BOCCTAHOBUTEJbHbBIE CBOMCTBA. [ MapuabI.

Lanocenvi. Haxoorcoenue 6 npupode, cnocodvl noayuenus, usudeckue u Xumudeckue
ceoticmea. I anoeenoso0opoovi. Basicnetiwue kuciopoocodepoicawjue COeOUHEHUsl 2aN02eHO8.
Jlabopamopnvle u npomviuLieHHble CNOCOObL NOTYYeHUs 2ano2eHos. TIpumenenue 2anoeenos u ux
coeouHeHuUll.

Kucnopoo, ozon. JlabopamopHvle u npomvluieHHble CROCOObI NOIYYEHUs KUCIOPOOd.
Dusuueckue u Xumuieckue c80lUCmed u NPUMeHeHue KUCiopooa u 0301a. OKcuobl u nepoKcuobl.

Cepa. Haxoowcoenue 6 npupode, cnocobvi nomyyeHus, @uaudeckue U XumudecKkue
ceoticmea. Ceposooopoo, cynvpuovt. Oxcuo cepwi(lV), oxcuo cepvi(VI). Ceprucmasn u cepuas
Kucromol u ux coau. OcobenHocmu ceoucms cepHoll Kuciomul. IIpumenenue cepvl u eé
COeOUuHeHULl.

Aszom. HaxooxcOoenue 6 npupode, cnocobvl nonyuenusi, Qusuueckue u Xumudeckue
ceoticmea. Ammuax, nHumpuosl. Okcuodvl azoma. A3omucmas u a30MHASL KUCIOMbL U UX COJIU.
Ocobennocmu ceoticms azomuou kuciomol. Ilpumenenue azoma u e2o coeoureHutl. Azommvie
yO0obpenus.

Docghop. Haxooicoenue 6 npupode, cnocobvi nonyuenus, Quauueckue u XumuuecKue
ceoticmea. Docguovt u pocpun. Oxcuowvr ¢pocopa, @ocghopnas xucioma u eé conu.
Ipumenenue gpocghopa u eco coeounenuii. Pocghoprwvie yoobperus.

YVenepoo, waxooicoenue 6 npupooe. Anromponuvie moougpuxayuu. Quzuueckue u
XUMu4eckue ceolucmea Npocmulx Geuecms, 00pa308anubix yeaepodom. Okcuod yerepooa(ll),
oxkcuo yenepooa(lV), yeonvmas kucroma u eé coau. Ilpumenenue npocmvix 6ewecms,
00pAa308aHHBIX Y2NePOOOM, U €20 COeOUHEHUL.

Kpemnuii. Haxooxcoenue 8 npupode, cnocobvl nonyuenus, pusuueckue u XumuyecKue
ceoucmea. Okcuo kpemuusa(lV), kpemnuesasn kucioma, cunukamol. Ilpumenenue Kpemuus u e2o
coeounenuti. Cmexio, e2o nonyuenue, 8U0bl CIeKId.

[Tonoxenne wmeramnoB B Ilepuognyeckoil cHUCTEME XHUMHUYECKHX  DJIEMEHTOB.
OCc00EHHOCTH CTPOCHHSI DIIEKTPOHHBIX 000JI0UEK aTOMOB METAJIIOB.

Obwue ¢uzuueckue ceolicmea memannos. llpumenenue memaniog 6 6vimy u mexHuxe.
Cnnagvl memannos.

Onexkmpoxumuueckuti psao Hanpsxcenuu memannos. QObwue cnocoovl noLyyeHus
MEmaniog: UuOpoOMemaiypeus, nupomemaiiypeus, osnekmpomemannypeus. Ilowsamue o
Kkopposuu memannos. Cnocoowl 3auyuml om KOppo3Uuu.

Obwas xapakmepucmuka memannog IA-epynnvt [lepuoduueckoii cucmemvl XUMU4eCKux
anemenmos. Hampuii u xanuil: nonyuenue, guzuyeckue u Xumuyeckue C80UCMEd, NpuMeHeHue
NPOCMBIX BEUWeCmE U UX COCOUHEHUIL.

Obwasn xapaxmepucmuxa memannog IA-epynnvt Ilepuoouueckoii cucmemvl XuMu4ecKux
anemenmos. Macnuil u Karbyuil: noayyeHue, Quzuyeckue u Xumuieckue ceoUCmed, NPUMeHeHUe
NPOCMBIX 8eecme U Ux coeOuneHull. Kécmrocmob 800bl U CnOCoObL e€ YCmpaneHus..

12



Antomunuii: nonyuenue, usuueckue u Xumudeckue coucmeda, npumeHeHue npocmozo
gewecmea u e2o coeduneHull. Ampomepnvie ceolicmea okcuda U UOPOKCUOA ATNIOMUHUS,
2UOPOKCOKOMNIIEKCL ANIOMUHUSL.

OO6mass xapakrepuctuka MeTasioB noboussix noarpynn (b-rpynm) Ilepuoanueckoit
CUCTEMBI XUMHUYIECKUX IJIIEMEHTOB.

Qusuueckue U Xumuyeckue ceouUcmea xpoma u e2o coeouneru. Okcuovl u uopoKcudvl
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomamor u ouxpomamvi, ux oxuciumenvHvie CEOUCMEA.
Ilonyuenue u npumenenue xpoma.

Qusuueckue U Xumuueckue ceoucmea mapeanya u e2o coeduneHuu. Badgwcuetiwue
coeounenus mapeanya(ll), mapeanya(lV), mapeanya(VI) u mapeanya(VII). Ilepmaneanam xanus,
€20 OKUCNIUMenbHble CEOLUCNEA.

Qu3suueckue u xumuieckue ceoticmaa dcenesza u e2o coeounerui. Okcuovl, 2uOpPOKCUObL U
conu ancenesa(ll) u scenesa(lll). Ilonyuenue u npumenerue sxnenesa u e2o CniABO8.

Qu3suueckue u XumuyecKue ceoticmea meou u e€é coeounenuil. Ilonyuenue u npumenerue
Meou U eé coeOuHeHuUl.

Lunk: nonyuenue, @uauueckue u Xxumuueckue ceouicmeda. AmgomepHvle ceolicmsa
oKcuda u 2UuOpoKCcUoa UYuHKa, SUOPOKCOKOMNAeKCbl YuHKa. Ilpumenenue yunka u e2o
COeOUHeHULl.

DOKCepuMEHTANIbHbIE METOJbl HW3yYEHHs BEIIECTB M UX NPEBpAIICHU: H3yueHUe
0o0pa3IoB HEMETAIOB, ropeHue cepbl, (ocdopa, xkenesa, MarHus B KHUCIOPOJE, W3YUCHHE
KOJIeKIIMA «MeTayuibl M CIUIaBbl», B3aMMOACHCTBHE IIENOYHBIX U IEJIOYHO3EMETbHBIX
METAJJIOB ¢ BOJON (BO3MOXHO HCHOJB30BAaHUE BHUACOMATEPUAIOB), B3aUMOJCHCTBUE IIMHKA W
JKelle3a ¢ pacTBOpaMU KHUCTIOT U IIeNI0oUeid, KaueCTBEHHbIC PEaKIIUi Ha HEOPTaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJA M KATHOHBI METAJUIOB, B3aMMOJICHCTBUE THIPOKCUIOB AIFOMHHUS W IIHHKA C
pacTBOpaMu KUCJIOT U IIeNouel, perieHne SKCIepUMEHTABHBIX 3a7a4 1Mo TeMaMm «[ amoreHsn»,
«Cepa u e€ coetmHECHU», «A30T 1 (pochop 1 UX coenuHEHUSY, «MeTallbl TIIaBHBIX MOATPYIID),
«MeTamisl MOOOYHBIX MTOATPYII.

Tema 3. Xumus u rHcu3np

Ponb xumuu 6 obecneuenuu ycmotiuugo2o pazeumus 4eioeeyecmad.

Tlonamue o HayuHbIX MEMOOAx NO3HAHUSL U MEMOOOI02UU HAYYHO20 UCCIe008AHUS.

Hayunvie npunyunvl opeanuzayuu xumuyeckoz2o npouszsoocmea. IlIpomviuiiennvle
CnOCoObl NONYHEeHUs. BAXCHEUWUX eeujecme (Ha npumepe Npou3eo0Cmea aAMMUAKA, CEpHOU
Kucnomol, memanona). llpomviwinennvie cnocoowvl noayienus Memaiios u cniagos. Xumuieckoe
3aepsA3Henue OKpyxcawouel cpedvl u e2o nociedcmeusd. Ponv xumuu 6 obecneuenuu
9Hep2emu4eckou 6e30nacHOCHU.

Xumusa u 300posve uenosexa. Jlexapcmeenmvie cpeocmsea. Illpasuna ucnonvzosanus
JleKapcmeenHblx npenapamos. Ponv xumuu 6 pazeumuu MeouyuHbl.

Xumusa nuwu: OCHOBHble KOMNOHeHMbL, nuujesvle dobasku. Ponv xumuu 6 obecneueruu
nuuyegotl 6e30nacHocmu.

Kocmemuueckue u napgromepnvie cpedcmea. buimosas xumus. Ilpasuna 6e3onacnozo
UCNONIL308AHUS NPENnapamos ObIMOoBOL XUMUU 8 NOBCEOHEeB8HOU HCUSHU.

Xumus 6 cmpoumenvcmee. 8adicHeliuiue CmpoumenbHvle Mamepuansl (yemenm, 6emon).

Xumus 6 cenvckom xo3zaiicmee. Opeanuieckue u MuHepaivhvie Y00OpeHus.

Cospemennbie KOHCMPYKYUOHHbIE MAMEPUATbL, KDACKU, CMEKIO, KepaMuKa.
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Pacuérnrnle 3amaun

PacuéTel: Maccel BemecTBa WM 00bEMA ra30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, MACChI (00BhEMA, KOIMYECTBA
BEILIECTBA) MPOAYKTOB PEAKIUU, €CIW OJHO M3 BEIIECTB MMEET MPUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIECTBA) MPOJAYKTA PEaKIMH, €CId OAHO M3 BELIECTB JaHO B BHJIE PAcCTBOpPA C
ONpeNeIEHHON MacCOBOM JI0JIEM PAcTBOPEHHOIO BEIIECTBA, MAacCOBOM JOJIM M MOJISAPHOU
KOHIOCHTpalM BCHICCTBA B pPAaCTBOPC, OOJM BbIXOAA IPOAYKTA PEAKIHUU OT TCOPCTHUYCCKU
BO3MO>KHOTO.

MexnpeameTHble CBSI3U

Peanuzanust MeXIpeAMETHBIX CBSI3eH MPU MU3YYCHUH OOIIEld W HEOPraHWYECKONW XUMHUU
OCYIIECTBIISIETCSA 4Yepe3 HCIIOIb30BAHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHHA, TaKk M
MOHSITUIA, TPUHATHIX B OT/IEIBHBIX MPEAMETAX €CTECTBEHHOHAYYHOIO [IUKJIA.

OO01re ecTecTBEeHHO-HAay4HbIe TMOHSTHS: SBJICHUE, HAay4HbIM (DakT, rumoresa, Teopus,
3aKOH, aHaju3, CHUHTe3, KIacCUpUKalus, MEePUOAUYHOCTb, HAOIIOJACHUe, W3MEpEHue,
AKCIIEPUMEHT, MO/JIE]Ib, MOJIETTUPOBAHUE.

O®uzuka: maTepus, MUKPOMHUpP, MAaKpOMHUP, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJUOAaKTUBHOCTh, MOJIEKYJa, SHEPreTHYEeCKH YPOBEHb, BEILECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, HJCANbHBIM Ta3, (U3HUYECKHe BEIMYUHBI, CIUHUIIBI
U3MEpEHUs], CKOPOCTh, IHEPTHs, Macca.

buonorus: kierka, oOpraHu3M, JKocHcTeMa, Ouocdepa, MeTadOIU3M, MaKpOU
MHUKPO3JIEMEHTBI, O€JKH, >KUPBI, YTJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHHI,
KPYTrOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

I'eorpadus: MuHepabl, TOPHBIE TOPOIbI, MTOJIE3HBIE HCKOMAeMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XuMu4eckas MMPOMBINIJICHHOCTDb, MCTAJUTYPTHA, CTPOUTCIILHBIC MAaTCPUAJIbI,
CEJIbCKOXO3SCTBEHHOE TPOM3BOACTBO, THINEBAas MPOMBIIUICHHOCTh, (hapmarieBTHIecKast
MPOMBIIIJICHHOCTD, MMPONU3BOACTBO KOCMETHYCCKHUX npemnaparos, IMPONU3BOACTBO
KOHCTPYKIHUOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA IIPOMBIIIIIICHHOCTb, HAHOTCXHOJIOTUH.
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3. IUVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA OBPA3OBATEJBLHOUN
ITPOI'PAMMBI 110 XUMHHN HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHMA

B cTpykType NHMYHOCTHBIX PE3YyJbTaTOB OCBOCHHSA IIpeaMeTa «XUMUS» BbIICICHBI
CIIEAYIOIIME  COCTABIISAIOLIME: OCO3HAHME OOYyYalOIIMMUCS  POCCUICKOW  TpaskIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOATEIBHOCTH M CaMOOIIPEAEICHUIO,
HaJIMYMEe MOTHUBALMU K OOYYEHHUIO XHMHH, IIeJICHANpaBIeHHOE pa3BUTHE BHYTPECHHUX
yOeXJIeH!H JTUYHOCTH Ha OCHOBE KJIFOUEBBIX LEHHOCTEW M MCTOPHUECKUX TPaJUIMi pa3BUTHUS
XMMUYECKOTO 3HAHMs, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PyKOBOICTBOBATHCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, IPUCYLIUMU CUCTEME XMMHUYECKOTO
00pa3oBaHMs, HATMYHE 3KOJIOTMYECKOTO MTPABOCO3HAHUS, CIIOCOOHOCTH CTAaBUTH IIETH M CTPOUTh
KU3HEHHBIEC TUIaHBI.

JIngHOCTHBIE pe3ynbTaThl OCBOCHMS IpeameTa «XUMHUS» JOCTUTAKOTCA B EIUHCTBE
y4eOHOH M BOCIUTATENbHOM JESTeIbHOCTH B COOTBETCTBHU C TPATUIMOHHBIMH POCCHICKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMHU, MPUHATHIMU B
o0IIecTBe MpaBWJIaMH M HOPMaMH TOBEACHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHsA, Pa3BUTHsA BHYTPEHHEW NO3WLHH JIMYHOCTH, NATPUOTHU3MA,
YBaKEHHUs K 3aKOHY M IIPAaBOIOPSAKY, YEJIOBEKY TpyJa M CTaplieMy ITOKOJIEHUIO, B3aUMHOIO
yBaXEHMs, OEpeKHOr0  OTHOWIEHUS K  KYJIbTYpHOMY  HAacleUI0 U TPagulUsaM
MHOTOHAaIMOHAJIBHOTO Hapoaa Pocculiickoit @enepauuu, Npupoae U OKpYKarolen cpene.

B pe3synbrate wu3yueHus ydeOHOro mnpeamera «XHUMHUS» Y CTYAEHTOB OyayT
c(OpMUPOBAHBI CIEAYIOLIUE PE3YIbTATHI.

JInYHOCTHBIE pe3ybTaThI:

JInuHOCTHBIE pe3yNbTaThl OCBOEHHS ydeOHOro mpeaMmeTa «XHMHSD OTPa)KaroT
TOTOBHOCTb U CIIOCOOHOCTh OOYYaIOIIMXCSl PyKOBOACTBOBAThCS C(POPMUPOBAHHON BHYTpPEHHEH
MO3UIMUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTAlUil, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHHH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSAM pPOCCHHCKOrO  OOIIecTBa,
pacIIMpPEHNE JKU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLECCE PEaTu3aliid OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATENBHOM AEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa’kAaHCKOTO BOCIIMTAHUS:

JIP 1.1. oco3HaHusi OOyYalOIIMMHCA CBOMX KOHCTUTYLIMOHHBIX NpaB U 00s3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U IIPAaBONIOPAIKY;

JIP 1.2. mpeacraBineHus 0 COLMAIBHBIX HOPMaxX M MPAaBWJIaX MEXJINYHOCTHBIX OTHOLIEHUI
B KOJJIEKTHBE;

JIP 1.3 rOTOBHOCTM K COBMECTHOH TBOPYECKOM IESATENBHOCTH NPU CO3JIaHUU Yy4E€OHBIX
IIPOCKTOB, PELICHWH Y4YeOHbIX U TIO3HABATENIbHBIX 33734, BBIIOJHEHUHM XHMHUYECKHUX
JKCIIEPUMEHTOB;

JIP 1.4 criocoOHOCTH MOHUMATH M NIPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
APYTUX TPU aHATN3€ Pa3IMYHBIX BUJOB yUeOHOH NeTETbHOCTH;

2) NaTpUOTUYECKOI0 BOCIIUTAHHUS:

JIP 2.1 1UEHHOCTHOrO OTHONIEHHWA K HCTOPUYECKOMY U HAyYHOMY HaCIEIUI0
OTCUCCTBCHHOM XUMMUHU,

JIP 2.2 yBaxeHMs K IHpoOLECCYy TBOpYECTBA B O0OJACTH TEOPUHM U MPAKTUYECKOTO
MIPWIOKEHNUS XUMHHU, OCO3HAHUS TOrO, YTO JAHHBIE HAyKH €CThb pE3YyJIbTAaT UIMTEIIBHBIX
HaOIIOA€HNH, KPONOTIMBBIX 3KCIEPHUMEHTAIBHBIX IOHUCKOB, MOCTOSHHOIO TpyJa Y4YEHBIX U
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MPaKTUKOB;

JIP 2.3 uHTEepeca M MO3HABATEJbHBIX MOTHBOB B MOJYUYEHHHM M TOCIEIYIOUIEM aHaU3e
UH(GOPMAIIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOU XMMHUH;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

JIP 3.1 HpaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO IMOBE/ICHNUS;

JIP 3.2 crmocoOHOCTH OIlEHWBATh CUTYyalldH, CBSI3aHHBIE C XUMHYECKUMU SIBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEIIEHHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

JIP 3.3 TOTOBHOCTH OIIEHMBATH CBOE MOBEJIEHNE U TIOCTYIIKH CBOUX TOBAPHIIEH C MO3UIINIA
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHMS MOCIEACTBUM MOCTYIKOB;

4) popmupoBaHUS KYJIbTYphI 310POBbS:

JIP 4.1 moHuMaHus IIEHHOCTEH 3I0pOBOro U Oe30macHOro oopasa *KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DPU3HUECKOMY U TICUXUYECKOMY 3710POBBIO;

JIP 4.2 coOmomenus mpaBui Oe€30macHOr0 OOpalieHWss ¢ BEImIeCTBAaMH B  OBITY,
MOBCEJHEBHOM KU3HU, B TPYJOBOM JAEATEIBHOCTH;

JIP 4.3 moHMMaHMs IIEHHOCTH MPaBWJI UHIUBUAYaIbHOTO M KOJIJIEKTUBHOTO 0OE30MacHOTO
MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIIMX 3J0POBbIO U KU3HU JIIOJIEH;

JIP 4.4 oco3HaHMS TOCIEACTBHUM W HENPUATUS BPEAHBIX NPUBBIYCK (YHOTpeOICHUS
AJIKOTOJ15, HAPKOTHUKOB, KypEHHS );

5) TpyZlOBOTO BOCITUTAHUS:

JIP 5.1 KOMMyHHKaTUBHOW KOMIIETEHTHOCTU B Y4EOHO-HCCIEA0BATEIbCKON AeITeIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKOUN U JPYTUX BUAAX ACSITEIHLHOCTH;

JIP 5.2 ycTaHOBKM Ha aKTUBHOE y4YaCTHE B PEUICHUU MPAKTUYECKHUX 3a/1ay COIMaIbHOU
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

JIP 5.3 uHTepeca K MPaKTUIECKOMY U3YYCHHIO TIPO(deCcCuil pa3imyHOro poja, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUN 110 XUMUH;

JIP 5.4 yBaxeHus K Tpyny, JIOJIM TPyAa U pe3ybTaTaM TPYJOBOU AESITEIbHOCTH;

JIP 5.5 rOTOBHOCTH K OCO3HaHHOMY BbIOOPY MHAMBHAYaJIbHON TPaeKTOpUU 0Opa30BaHUS,
Oynymieit mpodeccuu U peanu3auil COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JTMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH O0IIECTBA;

6) SKOJIOTHYECKOTO BOCITUTAHUS:

JIP 6.1 »sKojOrMYecku 11e1eco00pa3HOro OTHOLIEHUS K MPHUpOJie KaK MCTOYHHUKY
CYIIIECTBOBAHMS KU3HU Ha 3eMIIE;

JIP 6.2 mnoHuMaHusA TI00ATBHOTO XapakTepa SKOJOTHMYECKHX TPOoOIeM, BIUSHUS
SKOHOMHUYECKUX MPOLIECCOB HAa COCTOSIHUE TPUPOJTHON U COIIMATBHON CPEIbL;

JIP 6.3 oco3HaHusT HEOOXOAMMOCTH HCIIOJIB30BAHUS JOCTIKCHUM XUMUU JJIs PEIICHUS
BOITPOCOB PAIMOHAIHHOTO MPUPOJIOTIOIH30BAHNS,

JIP 6.4 akTMBHOTO HENPUATUSA ACHCTBUH, MPUHOCSIIIMX BpENl OKPY>Kalolled MpUpPOAHOMN
cpene, yYMEHHS  TPOTHO3UPOBATh  HEONArONMPHATHBIE  DKOJIOTHYECKHUE  TOCIEICTBUS
MpeANPUHUMAEMBIX AEHCTBUN U IPEAOTBpaALaTh UX;

JIP 6.5 Hanuuusi pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHHS, SKOJOTHYECKON KYJIbTYpHI,
OMbITA JEATEIbHOCTU 3KOJIOTMYECKOM HAIpaBICHHOCTH, YMEHHUS PYKOBOACTBOBAThCS HMHU B
MMO3HABaTEIbHOW, KOMMYHHUKATUBHON U COITMAIBHON MPAKTHKE, CMTIOCOOHOCTH M YMEHHUSI aKTHBHO
MIPOTUBOCTOATH UACONOTHH XeMo(oouw;

7) IEHHOCTH HAYYHOTO TTO3HAHMSI:
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JIP 7.1 MHpOBO33pEHHUs, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKu U
OOIIIECTBEHHOH MPaKTHKH;

JIP 7.2 nonumanus cnenuuuku XMMUU KaK HayKH, OCO3HAHHUS €€ PO B (pOpMUPOBAHUH
paIMOHATIFHOTO HAYYHOT'O MBIIIUICHHUS, CO3/IaHUH IIEIOCTHOTO TPE/ICTABICHUSI 00 OKPYKArOIIeM
MHUpE KaK O €IMHCTBE IPHUPOJbl U YEJIOBEKA, B IO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHrny TpobiieM COXpPAHEHUs IPUPOTHOTO PAaBHOBECHS;

JIP 7.3 y6exxqeHHOCTH B 0c000# 3HAYMMOCTH XMMHUH JIJIsl COBPEMEHHOH IMBUJIM3AINU: B €€
TYMaHUCTHYECKON HAINpPaBIIEHHOCTH U Ba)KHOM pOJIM B CO3JJaHUM HOBOM 0a3bl MaTepHalIbHOMN
KyJbTYpbl, B PEILIEHUU ITI00aIbHBIX MPOOJIEM YCTONYUBOIO Pa3BUTHS YEIOBEUYECTBA - CHIPbEBOM,
SHEPTeTUYECKOW, THUIIEBOM W JKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIMIIMHBI,
00ecre4YeHnr YCIOBUN YCIEHIHOTO TPY/ia U IKOJIOTUYECKU KOM(OPTHOM KU3HU KaXKJI0TO 4WiIEeHa
00111eCTBA;

JIP 7.4 ecTecTBEHHO-HAyYHON TPAMOTHOCTH: MOHMMAHUSI CYUIHOCTH METOJIOB MO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCHOJIb30BaTh MOJIy4YaeMble 3HAHUS IS
aHaJIM3a U OOBACHEHUS SIBICHUN OKPYKAIOLIEro MHpa U MPOUCXOASIIUX B HEM H3MEHEHUH,
yYMEHHUSI JIe1aTh 000CHOBAHHbIE 3aKIIOYEHUS HA OCHOBE HayYHBIX (DAKTOB U UMEIOUIUXCS JaHHBIX
C LIEJIBIO TIOJIYYEHHS! JOCTOBEPHBIX BBIBOIOB;

JIP 7.5 crnocoOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XMUMHUYECKUE 3HAHUS NI PELCHHS
po0JieM B peasbHBIX )KU3HEHHBIX CUTYAIIHSIX;

JIP 7.6 unTepeca K MO3HAHUIO, UCCIIEIOBATEILCKON AESATEIbHOCTH;

JIP 7.7 TOTOBHOCTH U CIIOCOOHOCTU K HETPEPHIBHOMY 00Pa30BaHMIO U caMO00pa30BaHMUIO,
K AaKTUBHOMY [IOJIyYEHUIO HOBBIX 3HAHMI 1O XUMHH B COOTBETCTBUU C >KU3HEHHBIMHU
MOTPEOHOCTAMU;

JIP 7.8 umHTepeca K OCOOCHHOCTSIM TpyJAa B paszauuHbIX chepax mnpodeccuoHanbHOMI
JESTEIBHOCTH.

B npoyecce Oocmuoicenus AUUHOCMHBIX pe3YIbMAMO8 O0CB0eHUs 00YUarOWUMUC
npocpammuvl  cpedHe2o  obwe2o  0bpazo8anus Yy  00yYAOWUXCA  COBEPULEHCMEYEnICs
IMOYUOHATLHBLI UHMENIEKM, NPeOnoNa2aruull ChHopmMuposanHoCmy:

CaMOCO3HAaHUS, BKIIFOUAIOMIETO CIOCOOHOCTh MOHMUMATh CBOE AIMOIIMOHAIEHOE COCTOSIHUE,
BHJICTh HAINPaBJICHUS Pa3BUTHSI COOCTBEHHOM SMOIMOHAIBHOU c(pephl, OBITH YBEPEHHBIM B ce0e;

caMOperyJIMpoBaHUsl, BKJIIOYAIOLIETO CaMOKOHTPOIIb, yMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKJIOYAKOIIEH CTPEMJIEHHE K JOCTHMKEHHUIO LEIU U YCIEXY,
ONTUMU3M, HHUIIUATUBHOCTh, YMEHHUE JI€WCTBOBATh, UCXO/I U3 CBOMX BO3ZMOKHOCTEI!;

SMIATHH, BKIIOYAONIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAJIBHOE COCTOSHUE NPYTHX,
YUUTHIBATH €r0 TMpPH OCYIIECTBICHHMH KOMMYHHKAIMM, CIIOCOOHOCTh K COUYBCTBUIO U
COINEPEKNBAHMIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAWBAaTh OTHOUICHUSI C APYTUMU
JOJbMU, 3a00TUTHCSI, TPOSBIISATH UHTEPEC U pa3pemiaTh KOHPIUKTHL.
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METAINIPEAMETHBIE PE3YJIBTATHBI

MeTtanpenmMeTHble pe3yJbTaThl OCBOCHHS MPOTPAMMBI M0 XWMHUU HA yYPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIFOYAIOT:

3HAYUMBIC IS (DOPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAOIIUXCS MEKIUCITUTUTMHAPHBIC
(MeXIpeIMeTHBIC) OOIICHAYYHBIC TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUPa
U crieruuKy METOJIOB TTO3HAHMSI, HCITOJIb3yEMBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
JHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIN (aKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, HCCIICIOBAHUE, HAOIOICHAE, U3MEPECHHE, YKCIICPUMEHT U JIPYTHE);

yVHUBEpCadbHbIe  y4eOHbIC  jAeiicTBHs  (TIO3HABAaTelIbHBIC,  KOMMYHHUKATHUBHBIC,
peryisaTUBHBIC), oOecreunBammme ¢GOpMHpOBaHWE (PYHKIIMOHAIBHOW T'PAMOTHOCTH U
COIMATTLHOW KOMIICTCHIIMH O0YJarOIIUXCS;

CIIOCOOHOCTh ~ OOY4YalOIIUXCS ~ WCIOJIB30BaTh  OCBOCHHBIE  MEKIUCIMILUIMHAPHBIC,
MHUPOBO33PECHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC ydYeOHBIC JCUCTBHS B ITO3HABATEIBHOW U
COIMAIBHON TTPaKTHKE.

MeTtanpeaMeTHbIe pe3yJIbTaThl OCBOSHHUS IPOTPaMMBbI CPEIHETO OOIIero oOpa3oBaHUS
OTpaXKaroT:

Osnaodenue yHUGEPCAIbHLIMU YUEOHBIMU NOZHACAMETbHBIMU OCUCBUAMU:

1) bazoevie nozuueckue oelicmeusn:

CaMOCTOSITEIBHO (OPMYJIMPOBAaTh W aKTyaJM3UpOBaTh MpoOJEeMy, BCECTOPOHHE €&
paccMmaTpuBaTh;

OTIpECNATh 1LIeTH NEeATeNIbHOCTH, 3aJaBasl MapaMmMeTpbl M KPUTEPUU HX JTOCTIKEHUS,
COOTHOCHUTH Pe3yJIbTaThl IEITEILHOCTH C MIOCTABICHHBIMU IEIISIMU;

UCIIONIb30BaTh MPHU OCBOCHHMM 3HAHWMM MPUEMBI JOTHYECKOTO MBINUICHUS — BBIACTATH
XapakTepHble TMPU3HAKK TOHITHA W YCTAaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIIIME IOHATHUS JJ11 00BSICHEHUS OTJENbHBIX (DaKTOB U SBJICHMIA;

BBIOMpATh OCHOBAaHUS W KPUTEPUHM JUIS KIACCH(PUKAIMU BEHICCTB W XHUMHUYCCKUX
peakuuii;

YCTaHABIIMBATh IPUYUHHO-CIICICTBEHHBIC CBS3H MEKIY U3YIaeMBIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHIAYKTUBHBIC, NEAYKTHBHBIC, 1O aHAJOTHH),
BBISBJISATh 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B PACCMATPUBACMBIX SIBIICHUSAX, (DOPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS,

MPUMEHSTH B TIPOIECCE TTO3HAHUS, UCTIOB3YEMbIC B XUMHUN CUMBOJUYCCKUE (3HAKOBEIC)
MOJIEJTH, IPEOOPA30BBIBATH MOICITHHBIE TIPECTABIICHUS — XUMUYECKHI 3HAK (CHMBOJI) DJICMEHTA,
xumMudeckas (opmysia, YpaBHEHHE XUMHUYECKOHW pEaKIMu — TPH PEHICHUH YICOHBIX
MMO3HABATEJIBHBIX M MPAKTUICCKUX 3aJ1a4, MPUMEHSATh HA3BaHHBIC MOJICIBHBIC MPEICTaBICHHS
JUTS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3YYaeMbIX BEIIECTB M XUMUUYECKUX PEAKIIHM.

2) 6azoevle uccinedosamenbeKue OeiuCmeus:

BJIJICTh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHMS BEIICCTB U XUMHYCCKUX PEAKITHI;

dbopMyupoBaTh 1AM W 3a7a4d HMCCJICIOBAaHMs, WCIIOJIb30BaTh IIOCTABJIEHHBIE U
CaMOCTOSITENbHO CHOPMYIMPOBAHHBIE BOMPOCHl B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTsl POPMHUPOBAHUS TUTIOTE3BI 11O ITPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIQ/ICTh HABBIKAMHU CAMOCTOSITENILHOTO TUTAHUPOBAHMSI U TPOBENCHUS YYCHHUECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOJFOAaTh 32 XOJOM IPOIECcca, CaMOCTOSTEIBHO
MPOTHO3MPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOIICHHS W BBIBOJABI OTHOCHUTEIHHO
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JOCTOBEPHOCTH PE3YJIbTATOB HUCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTUYET O MPOJENaHHON
pabore;

npuoOpeTaTh OMBIT YYSCHHYECKOW MCCIEN0BATENbCKOM W TPOEKTHOW JEATENbHOCTH,
MPOSBIIATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB pELIEHUS
IIPAKTUYECKUX 3aja4, IPUMEHEHUIO PA3JIMYHBIX METOOB [1I03HAHUS;

3) paboma c ungpopmayuei:

OPHEHTUPOBAThCS B Pa3IMYHBIX HMCTOYHUKAX HWHPOpPMaIuU (HAyIHO-TIOMYJISIpHAS
JUTepaTypa XUMHUYECKOTO COJAEp:KaHMs, CIpaBOYHble TocoOus, pecypchl MHTepHeTa),
aHAJIM3UPOBaTh MHGPOPMAIIMIO PpA3IUYHBIX BUAOB M (OPM MpEACTABIEHUS, KPUTHUECKU
OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

dbopMynIupoBaTh 3ampOChl U MPUMEHSTHh PA3JIUYHbIE METOAbI NPH IOHCKE U OTOOpE
uH(pOopMaluy, HEOOXOAUMOM JIJISl BBIIIOJHEHUS yUYeOHBIX 33/1a4 ONpeAeEHHOrO TUIIA;

npuoOpeTaTh ONBIT UCHOIB30BAaHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTUMAIBHYIO (GopMy TIpeacTaBieHus HHPOpMaIUU (CXEMBI,
rpaduky, quarpamMmbl, TaOIUIIbI, PUCYHKHU U IPYTHE);

UCIIONIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeACTBa NpU paboTe C XUMHYECKOM
uHpoOpMallMel: TPUMEHSATh MEXIpeAMeTHbIe ((U3NYECKUEe M MaTeMaTHYeCKue) 3HAKu W
CUMBOJIBI, hOpMyITbl, a0OpEeBHATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa30BhIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATIISAHOCTH.

Osnadenue yHugepcanbHbIMu KOMMYHUKAMUGHBIMU YUEOHBIMU OCUCMBUAMU:

3aaBaTh BOIIPOCHI 10 CYHIECTBY 00CYX/1aeMOW TeMBI B XO/I€ TUAJIOTa W/WIIA JTUCKYCCHUH,
BBICKa3bIBaTh UM, (HOPMYIHUPOBATh CBOU TMPEHAJIOKEHUS OTHOCUTEIHHO BBITIOTHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNATh C MpPE3EHTAlMel pe3yJbTaTOB MO3HABATEIBbHON JIEATENbHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU IIPH  BBINOJHEHMM XHMHUYECKOTO
HKCIEPUMEHTA, NPAKTUYECKOM paboThl MO HMCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3an y4eOHOTO MpoekTa M (OPMYJIHPOBATH BBIBOJBI IO pPE3yJbTaTaM IPOBEIEHHBIX
MCCIICIOBAaHMIA TyTEM COTTIACOBAHMS MTO3UIIHMIA B X0/1€ 00CYX/IeHUS 1 00MEHAa MHEHHSIMH.

Osnaodenue yHugepcantbHolMu PecyiamueHbIMU YUeOHbIMU OClICEUAMU:

CaMOCTOSITENIPHO TJIAHUPOBATh M OCYILIECTBIIATH CBOI IO3HABATEJIbHYIO JI€ATEIbHOCTD,
ompezenss e€ el W 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
npe/UlaraeMblii aTOPUTM JIEHCTBHI TPU BBITIOJHEHUU YYE€OHBIX M HCCIIEIOBATEILCKUX 3ajad,
BBIOMpaTh Hanbosiee 3(HEKTUBHBIN CIIOCOO WX PEIICHUS ¢ yUETOM MOJTYyYCHUS HOBBIX 3HAHHUH O
BEIIIECTBAX U XUMHUYECKUX PEAKITUIX;

OCYHIECTBIISAITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE caMoOaHalu3a |
CaMOOIICHKH.

MNPEAMETHBIE PE3YJIBTATHBI
[IpenMeTHbIe pe3yibTaThl OCBOCHUS MPOTPaMMBbl MO0 XMMUU Ha yriyOJE€HHOM YpPOBHE Ha
YpOBHE CpeaHEro oOIiero oOpa3oBaHMs BKIIOYAIOT cHenuduueckue s y4eOHOro mpeamMera
"Xumusa" HaydYHBIC 3HAHUS, YMEHHUS M CIIOCOOBI JIEMCTBHI 1O OCBOCHHIO, MHTEPIPETAIIUU U
peoOpa30BaHUIO 3HAHUM, BUABI IE€ATEILHOCTH 10 MOJYYEHUIO HOBOTO 3HAHUS M NMPUMEHEHUIO
3HAaHUW B PA3NUYHBIX yUEOHBIX CUTYallMsAX, a TAaKXKE B pPealbHBIX KU3HECHHBIX CHUTYalUsX,
CBSI3aHHBIX C XUMUEH.
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IIpenmeTHbIe pe3yJbTaThl 0CBOCHHS Kypca «Opranndeckas XHMHsD> 0TPAKaKOT:

ITP1 chopmMupoBaHHOCTH NPEACTABICHUN: O MECTE€ M 3HAYEHWH OPTraHMYeCKOW XHMHUH B
CHCTEME E€CTECTBEHHBIX HAayK U €€ POJIM B 00ECIIEYCHNH YCTOMYMBOIO pa3BUTHI YEJIOBEUECTBA B
pelIeHny MpoOIeM IKOJIOTUICCKOW, IHEPTeTUYCCKOW M THUIIEBOH O€30MacHOCTH, B Pa3BUTHU
MEIMLMHBI, CO3JAHMM HOBBIX MAaTEPHUaJOB, HOBBIX HCTOYHUKOB SHEPruu, B 00€CIICUEHHU
palOHAIBHOIO IPUPOIONOIb30BaHMS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOLIEH KyIbTypbl
YeJoBeKa, a TaKKe DKOJOTMYecKH OOOCHOBAaHHOTO OTHOIIEHHsS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM Cperie;

[TP2 BnaneHue cucTeMoil XUMHYECKUX 3HAHUHM, KOTOpasi BKIIFOYAET:

OCHOBOIIOJIATAlOIINE TOHATUS - XUMHUYECKMHM DJIEMEHT, aToM, SJIpO M JJIEKTPOHHAs
o0oouka atoma, s-, p-, d-aToMHBIE OpOWTAIN, OCHOBHOE U BO30Y)KJICHHOE COCTOSHHS aToMa,
ruOpuan3alys aTOMHBIX OpOHUTaNell, HOH, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTETIEHb OKHCIICHUS, XHWMHYecKash CBA3b, MOJb, MOJSpHAas Macca, MOJIIPHBIA 00beM,
VIIEpOAHbIH  cKeleT, (yHKUMOHANbHAs TpyMmna, paaukal, CTPYKTypHbIE  (opmyIasl
(pa3BepHyTblE, COKpAlllEHHBIE, CKEJIETHbIE), M30MEpPHUSl CTPYKTypHass W MPOCTPAHCTBEHHAs
(reomeTpuueckasi), H30Mepbl, TOMOJOTUYECKUI Psii, TOMOJOTH, yTIEBOIOPOAbI, KHCIOPOI- U
a30TCO/IEpKAIIME OPraHMYECKUE COEIUHEHHsS, MOHOMEp, IOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COCIUHEHNS,

Teopuu, 3aKoHbl (mepuoguueckuii 3akoH J[.M. MeHnneneeBa, Teopus CTpOEHUs
opranvueckux BemecTB A.M. bByrtnepoBa, 3akOH COXpaHEHHMs MacChl BEILIECTB, 3aKOH
COXPaHEHHS U TPEBpAIICHHUS DHHEPTrUU TPU XUMHUYECKUX PEAKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHH, MUPOBO33PEHUYECKHUE 3HAHMSA, JIEXKALIUE B OCHOBE IMOHUMAHUS
IIPUUUHHOCTU ¥ CUCTEMHOCTH XMMHUYECKHX SIBJICHUIA;

IIPEACTABICHUS O MEXaHM3Max XHMMMYECKUX peakUuud, TEPMOAUHAMHUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSX HMX IPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB M TpyII
aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIA U Me30MepHBIN 3 dexTsl, opueHTanTsl I u Il pona);

(dakToIOrMYeCKe CBEACHHS O CBOWCTBAaX, COCTaBe, IMOJNYyYECHHMH U O€30MacHOM
WCTIOJIb30BaHUH BaKHEHIINX OPTraHWYECKHX BEIIECTB B OBITY W MPAKTUYECKOH NEATEIbHOCTH
4eloBeKa, OOLMX Hay4HbIX [PUHOUIAX XUMHYECKOIO IPOM3BOJACTBA (HAa IpHUMEpe
MIPOM3BOICTBA METAHOJIA, TepepaboTKH HEPTH);

[IP3  cpopmMupoBaHHOCTH yMEHMH: BBIABIATH XapaKTEpHblE MPHU3HAKU TOHATHUH,
YCTaHABIMBATh WX B3aMMOCBA3b, HCIIOJIB30BATH COOTBETCTBYIOUIUE IOHATHS IPU ONUCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPraHWYECKUX COCTMHECHMI;

[1P4 chopMupOBaHHOCTD YMEHUIA:

WCITOJIB30BaTh XUMHUYECKYH0 CUMBOJIUKY JUISI COCTaBJICHUS MOJEKYJISPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHuYEeCKUX BEIIECTB;

COCTaBJISITh YPABHEHUS XUMUYECKUX PEAKIUN U PACKPBIBATh UX CYLIIHOCTh: OKHUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEaKIUi OCPEICTBOM COCTaBICHHS SJIEKTPOHHOTO OajaHca STUX PeaKiui,
peakuuii MOHHOTO OOMEHa IIyTeM COCTaBJIEHUS HUX TMOJHBIX W COKpPAIEHHBIX HOHHBIX
YpPaBHEHUN;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ] OpPraHMYeCKMX BEUIECTB I WUIIOCTPAUUU HX
XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHMUS;

[IP5 chopMHUpOBAaHHOCTH YMEHHI: yCTaHABIWBATh MPUHAMICKHOCTh HU3YUECHHBIX
OpPraHUYECKUX BEIIECTB I0 MX COCTaBy W CTPOCHHUIO K OINpEAEICHHOMY Kiaccy/rpymnime
COEMHEHHH, JaBaTh UM Ha3zBaHMs 1Mo cucrteMatndeckor HomeHknatype (IUPAC) u npuBoauTh
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TPUBHAJIBHBIE HAa3BaHMs Ul OTIEIbHBIX IPEICTABUTENEH OPraHMYECKUX BELIECTB (ITHIIEH,
alleTUIICH, TOIYOJ, TIHMIEPHH, dTUJICHIJINKONb, (eHOM, popManbIeruy, aneTaibIeru, aleToH,
MypaBbUHAs KUCJIOTA, YKCYCHAasl KHUCIOTA, CTEAPUHOBAsA, OJICUHOBAs, MTaJbMUTUHOBAs KUCJIOTHI,
TJIUIWH, aJTaHuH, MalbTo3a, (PYyKTO3a, AaHWIMH, AWBHHWI, W30MPEH, XJOPOMpPEH, CTHPOI M
IpyrHe);

[TP6 chopMUPOBAHHOCTh YMEHHUS ONPENENISATh BUJA XUMUYECKOM CBSI3U B OPraHUYECKUX
COEIMHEHMX (KOBAJIEHTHAsl U MOHHAs CBsA3b, O - U T -CBA3b, BOJOPOIHAS CBS3b);

[TP7 copmMupoBaHHOCTH YMEHUS MPUMEHSATH MOJIOKEHUS TEOPUU CTPOSHUSI OPTaHUYECKUX
BemectB A.M. BytiepoBa mysi 0ObsICHEHHsI 3aBUCUMOCTHA CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS,

[1P8 cdopMHpOBaHHOCT, YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3UUYECKHE U
XMMHYECKHAE CBOMCTBA TUIINYHBIX NIPEACTABUTEIICH Pa3IMYHBIX KIIACCOB OPraHU4YECKUX BELIECTB:
AJIKAHOB, IMKJIOAJIKAHOB, AJKEHOB, AJKaJUEHOB, AJIKWHOB, apOMATHYECKUX YIJIEBOJIOPOJOB,
CIHUPTOB, AJIBJETHI0B, KETOHOB, KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXHBIX 3(PHUPOB, KHUPOB,
HUTPOCOEIMHEHUH U AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YTIE€BOAOB (MOHO-, TU- U MOJIUCAXaPUIOB),
WUIIOCTPUPOBaTh T'€HETUYECKYH0 CBA3b MEXJAY HHUMU YPAaBHEHMSAMM COOTBETCTBYIOLIMX
XMMUYECKHUX peaKkIHil ¢ UCI0JIb30BAaHUEM CTPYKTYPHBIX GOpMYT;

ITIP9 cdopmupoBaHHOCTH YMEHUsS MOATBEPXKIAThb HAa KOHKPETHBIX IpUMEpax Xapakrep
3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPraHMYECKHMX COEJAMHEHMH OT KPaTHOCTH W THIIA
KOBQJIEHTHOH CBsI3M (O - U T -CBSA3M), B3aMMHOT'O BIUSHHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIax;

ITP10 chopMupOBaHHOCTH YMEHUS XapaKTepU30BaTh UCTOUHUKU YIJIEBOJOPOJHOTO ChIPhS
(HeTh, MPUPOAHBINA Ta3, Yroiib), CIOCOObI €ro mnepepabOoTKM W MPAaKTUYECKOe MPUMEHEHHUE
IPOAYKTOB IepepaboTKH;

ITP11 copmMupoOBaHHOCTH BIIAZCHUS CHCTEMOW 3HAHHMH O €CTECTBEHHO-HAYYHBIX METO/axX
MO3HAHUS - HAONIOJCHUM, W3MEPEHHUH, MOJICIUPOBAHUM, OKCIIEPUMEHTEe (pealbHOM |
MBICJIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHMUS,

[IP12 cdopMHpPOBAaHHOCTE YMEHHUS NPUMEHSTH OCHOBHBIE OIEpAallMUd MBICIUTEIBHOM
NESTEeNbHOCTH - aHaJM3 M CHHTE3, CpaBHEHHE, OOOOIIEHWE, CHUCTEeMAaTH3aIMI0, BBISBICHUE
[IPUYMHHO-CJICACTBEHHBIX CBSI3€H - I U3YUYEHUs CBOMCTB BEILIECTB U XUMHUYECKUX PEaKIIN;

[1P13 copMUpOBAaHHOCTH YMEHHUH: BBISBISATH B3aHUMOCBA3b XUMHUYECKMX 3HAHUH C
NOHATUSMM U TPEICTaBICHUSMH JAPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB [uisl Oolee
OCO3HaHHOT'O ITOHUMaHUS CYIIHOCTH MaTE€pUAIbHOTO €MHCTBA MUPA, HUCIIOIb30BATh CUCTEMHBIE
3HAHUS TI0 OPTaHWYECKOW XMMHUHU Uil OOBSICHEHHS W MPOTHO3UPOBAHHS SIBICHUH, WMEIOMINX
€CTECTBEHHO-HAYYHYIO [IPUPOLY;

[1P14 cpopmMupoBaHHOCTh YMEHHUM: NMPOBOJUTH pacueThl MO XUMHUYECKUM (opmyrnaMm Hu
YpaBHEHUSIM XUMHUECKUX pEaKLUil C HMCIOJb30BaHMEM (PU3MUYECKUX BEIMYUH (Macca, 00beM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
pacueTsl M0 HAXOXKACHUI0 XUMHMUYECKOW (OpMyJIbl BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJISIM
XMUMUYECKHUX JIEMEHTOB, IPOTyKTaM CrOpaHus, JIOTHOCTH ra3000pa3HbIX BELIECTB;

[TP15 cdopMHUpPOBaHHOCTh YMEHMI: MPOrHO3UPOBATh, AHAIU3UPOBATb U OLIEHUBATH C
MNO3ULMN  HKOJIOTUYECKOM O0€30MacHOCTH MOCIEICTBUS OBITOBOM M NPOU3BOACTBEHHOM
JeSITEeIbHOCTH YEJIOBEKa, CBS3aHHOW € ImepepaboTKOW BELIECTB, MCIOIb30BATh IOJy4YEHHbIE
3HAHUS JUIs IPUHATHUS TPAMOTHBIX PEIICHUI Mpo0sieM B CUTYalUsX, CBA3aHHBIX C XUMUEH;

P16 cdopMHUPOBAaHHOCTH YMEHHH: CaMOCTOSTEIbHO IIJIAHUPOBAaTh M  MPOBOIUTH
XMUMHUYECKMH HKCIEpUMEHT (TOJIyueHHEe U U3y4yeHHE CBOMCTB OpPraHUYECKHUX BEIIECTB,
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KAueCTBEHHBIE pEaKLMU YIVIEBOAOPOJOB DA3IMUYHBIX KJIIACCOB U  KHUCIOPOACOAEPKAIINX
OPraHMYECKUX  BELIECTB, pPEIIEHWE OSKCIEPUMEHTAIbHBIX 3aJad [0 PaclO3HAaBAHUIO
OpPraHUYECKUX BEIECTB) C COOJIOJCHHEM MpaBMiI O€30MacHOro OOpalleHHs C BEIIECTBAMHU H
nabopaTopHbIM  000pyIOBaHHEM, (OPMYJIHPOBATH II€Tb HCCIEAOBAaHUS, TPEACTABIATH B
pa3nu4yHOi popMe pe3ynbTaThl SKCIIEPHUMEHTA, aHAIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

[TP17 chopMUpPOBaHHOCTh YMEHUI:

coONIroIaTh TpaBHJIa SKOJIOTMYECKH IeIecO00pa3HOro MOBENEHHsI B OBITY U TpPYyIOBOU
NESTeIbHOCTH B IIENIAX COXPAaHEHHsI CBOETO 3/J0POBbs, OKpY)KaroIIed NpUPOTHOW Cpelasl U
JOCTUKEHMSI €€ YCTOMUYUBOIO Pa3BUTHUS;

OCO3HABaTh ONACHOCTb TOKCHYECKOIO ICHCTBHS HA JKUBBIE OPraHU3MBI OINPEAEICHHBIX
OpraHMYeCKUX BEIIECTB, MOHUMas cMbica nokazarens [TJIK;

aHaJIM3UpOBaTh  1€JIECOOOPA3HOCTh ~ NPHUMEHEHHMsS  OpPraHMYeCKHMX  BEILECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILLIEHUS PUCK-TI0JIb3a;

ITP18  cdopmMHpOBaHHOCTP yMEHHUH: OCYLIECTBIATh Il€JICHANpPABIECHHBIH  IOUCK
XUMUYECKON MH(pOpMAlMK B PAa3IUYHBIX UCTOYHHUKAX (Hay4Has U yuyeOHO-Hay4Has JIUTepaTypa,
cpeactBa MaccoBoil wuHpopmanuu, WHTepHET M Japyrue), KpUTHUECKH aHAIU3UPOBATh
XMMUYECKYI0 HHpOpMaluioo, IepepadaTbiBaTh €€ M HUCHOJIb30BATh B COOTBETCTBUU C
MIOCTaBJICHHOW yueOHOI 3a1aueit.

IIpenmerHbie pe3yjbTaTbl OCBOCHHMA Kypca «OOmasi U HeOpraHM4ecKast XUMHA»
OTPAKAKOT:

[TP19 chopMupOBaHHOCTH MPEACTABICHUI:

0 MaTepUaIbHOM €UHCTBE MUPA, 3aAKOHOMEPHOCTSX M NIO3HABAEMOCTH ABJICHUI ITPUPOJIBI,
O MecTe M 3HAYEHWU XUMHHM B CHCTEME ECTECTBEHHBIX HAyK U €€ poju B 0OecreyeHHH
YCTOMYMBOTO pPa3BUTHSA, B PELICHUU MPOOJIEM SKOJOTUYECKOW, SHEPreTUYECKOW M IHILEBOU
0€30MacHOCTH, B Pa3BUTUU MEAMLMHBI, CO3/JaHUU HOBBIX MAaTEPHUAIOB, HOBBIX HCTOUHUKOB
SHEPIUH, B OOECIEYEHHWH PAIMOHAIBHOTO MPHUPOJOIONB30BaHHUA, B  (OPMHUPOBAHUU
MHUPOBO33PEHUSI W 0OIIel KyJIbTypbl 4YeJIOBEKa, a TakKXKe OHKOJOTHYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0pOBbIO U IPUPOIHOI cpejie;

ITP20 copmMHUpOBaHHOCTH BIAACHUS CHCTEMON XUMUYECKUX 3HAHUH, KOTOpast BKIIIOYAET:

OCHOBOIIOJIAralolue MOHATHUS - XUMHUYECKMH 3JIEMEHT, aToOM, SIp0 aTOMa, H30TOIIbI,
JJIEKTPOHHAsI 000JI0YKAa aroma, s-, p-, d-aTOMHBIE OpOWTAIM, OCHOBHOEC M BO30YKIECHHOE
COCTOSIHMSI aToMma, TUOpuAM3alUsi aTOMHBIX oOpOuTaneil, WOH, MOJIeKyja, BaJCHTHOCTb,
ANEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCJIEHMs, XMMHUYEcKas CBs3b (KOBaJEHTHAas, HOHHaf,
MeTaJUInYecKasl, BOJOPOJHAs), KpUCTAUIMYECKas pelleTKa, XUMHYecKas peaklus, pacTBOp,
AJIEKTPOJIUTHI, HEIIEKTPOJIMUTHI, SJIEKTPOJUTHUECKAs AMCCOIMALMs, CTENEHb JUCCOLMALINY,
BOJIOPOJIHBIA TIOKa3aTeNb, OKHUCIMTENb, BOCCTAHOBUTENb, TEIUIOBOH 3(PPeKT XuMudyeckon
peaxkiuu, CKOpOCTh XMMHUECKOHN peaklny, XUMUYECKOE PaBHOBECHE;

TEOPHH U 3aKOHBI (TEOPHUs MEKTPOIUTUYECKON AUCCOLMAlMU, Tepuoaudeckuii 3akoH J[.1.
Menpeneesa, 3aKOH COXPaHEHUSI MacChl BEIECTB, 3aKOH COXPAaHEHUS U NPEBPAILCHUs YHEPTUU
IIPU XUMHUYECKUX PEAKLUAX, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMUX Macc),
3aKOHOMEPHOCTH, CHMBOJMYECKMM SI3bIK XMMHHM, MHPOBO33DCHUECKHE 3HAHMS, JICKAILHUE B
OCHOBE IIOHMMaHHUS IPUYUHHOCTH M CHUCTEMHOCTU XHUMUYECKUX SBJICHHUH; COBPEMEHHBIE
IIPEJICTABICHNS O CTPOCHUH BEILIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM M HaJMOJIEKYJIIPHOM
YPOBHSIX;

NPEICTaBICHUs O MEXaHU3Max XUMHUYECKUX pPEaKUui, TEPMOAUHAMHYECKHX U
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KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX IPOTEKaHUS, 0 XMMHYECKOM pPaBHOBECHH, pacTBOpax M
JUCIIEPCHBIX CUCTEMAX;

(dakToJIOrMYeCKe CBEACHHMS O CBOWCTBAaX, COCTaBe, IMOJNYyYCHHMH U O€30MacHOM
HCIOJIb30BaHNHU Ba)KHEUIIINX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU JESATENbHOCTU
4esl0BeKa, 00X HayYHBIX MPUHIUIIAX XMMHUECKOIO IIPOU3BO/CTBA;

[TP21 cdopMUPOBAHHOCTH YMEHUI: BBIABIATH XapaKTEpHbIE TMPU3HAKK TOHATHH,
YCTaHABJIMBATh MX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIUE MOHATHS IPU ONHUCAHUU
HEOpPraHMYECKUX BEIEeCTB U X MPEeBpaIICHHUI;

[1P22 chopMUpOBaHHOCTH YMEHHS HCIIOJIB30BaTh XHMHYECKYI0 CHUMBOJHKY  JUIS
cocTaBiieHUs] (GOpMyJl BEUIECTB M YpaBHEHHM XUMHUYECKHX pEaKIui, CHCTEMaTHYECKYIO
nomenkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX BEIECTB;

[1P23 chopMHUPOBAaHHOCTh YMEHHUS ONPEIENATh BaJECHTHOCTh M CTENEHb OKUCJICHUS
XUMHUYECKUX JJIEMEHTOB B COEIUHEHHSX, BHMJI XUMHUYECKOW CBS3U (KOBaJEHTHAsl, HOHHAf,
MeTaJIn4ecKasi, BOJOPOIHAs ), TUTl KPUCTAJUTMYECKOM pelIeTKH KOHKPETHOTO BEIIEeCTBa;

[1P24 cdopmMupoBaHHOCTH YMEHHUS OOBSICHITH 3aBUCHMOCTH CBOWCTB BEIECTB OT BHJIA
XUMHUYECKON CBSI3U M THIMA KPUCTAITUYECKOW pelIeTKH, OOMEHHBIH U JOHOPHO-AaKIIETITOPHBII
MeXaHHU3Mbl 00pa30BaHMs KOBAJIEHTHOU CBS3H;

[1P25 copmMHUpOBaHHOCTH YMEHHIA:

KJIaCCU(UIIMPOBATh: HEOPTaHUYECKUE BEIIECTBA MO UX COCTaBY, XUMUYECKUE PEAKIIUU IO
pa3NUYHBIM TpPU3HAKaM (YUCIYy M COCTaBy pEarupyroulux BeELIeCTB, TEIUIOBOMY 3(PQeKTy
peaKkuuu, N3MEHEHHUIO CTETIeHEeH OKUCIICHHS 3JIEMEHTOB, OOPaTUMOCTH, YYaCTHIO KaTaau3aTopa u
pyrHe);

CaMOCTOSITENIbHO BbIOMPATh OCHOBAHUS W KPUTEPUHU s KJIACCHU(PHUKAIMU H3y4aeMbIX
BELIECTB U XUMUUECKUX PEAKIIHIL;

[1P26 chopMupOBaHHOCTH yYMEHHUS PacKpbIBaTh CMBICH IepHoandYeckoro 3akoHa J[.U.
MenneneeBa U JEMOHCTPUpPOBaTb €ro  CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINY;

[1P27 chopmupoBaHHOCTH YMEHUI:

XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHME aTOMOB U HOHOB XUMHYECKHX JJIEMEHTOB
nepBoro - uerBeproro nepuonoB llepmommueckoit cuctemsl J[.JI. MenneneeBa, MCHONb3ys

"s-, p-, d-aToMHBIC

MOHATHUS '"PHEpPreTUYecKue YpOBHHU', "SHEpPreTMdyeckue IOoAypPOBHU'",
opburtanu", "0CHOBHOE U BO30YK/I€HHOE SHEPreTHUYEeCKHE COCTOSHUS aToMa";

OOBACHATh 3aKOHOMEPHOCTHM M3MEHEHMsI CBONCTB XUMHYECKHX D3JEMEHTOB U HUX
coeMHEHM 1o nepuoaam u rpynmnam [lepuonnueckoit cucremsl .M. MennaeneeBa, BaJeHTHbIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JIEKTPOHHBIX 000JIOUEK;

[TP28 chopMuUpOBaHHOCTH YMEHHUMN: XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBA BEIIECTB Pa3jMYHbBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHHE I€HETHMUYECKON CBS3U
MeX/1y HEOPTaHUYECKUMU BEIIECTBAMHU C TIOMOIIBIO YPaBHEHHH COOTBETCTBYIONINX XUMHUECKUX
peaKuuii;

[TP29 chopMUpOBaHHOCTH YMEHUS PACKPHIBAThH CYITHOCTS:

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIHUA MOCPEICTBOM COCTABIICHUS 3JEKTPOHHOTO
OamaHca JTHX peakIuil; peakiuii HMOHHOTO OOMEHa MyTeM COCTABJICHHUS WX I[OJIHBIX U
COKpAIIeHHBIX HOHHBIX YpPaBHEHHUIA;

peakiuii TuapoIn3a;

peakiuii KOMIUIEKCOOOpazoBaHusi (Ha TpUMeEpe THUIPOKCOKOMIUIEKCOB IIMHKA U
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ATIOMUHHS);

ITP30 cdopmupoBaHHOCTH YMEHHS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX
peakuuii C y4eTOM MX OHHEPreTHUECKUX XapaKTEPUCTHUK, XapakTep H3MEHEHHsS CKOpPOCTU
XUMHUYECKON PEeaKIi B 3aBUCUMOCTH OT Pa3IMYHbIX (PAKTOPOB, & TAKXKE XapaKTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHUS I0J] BIMSHUEM BHEIIHUX Bo3aencTBuid (mpuniun Jle llarense);

[TP31 chopmupoBaHHOCTH YMEHMSI XapaKTEpHU30BaTh XUMHUYECKHE pPEaKLUH, JeKallue B
OCHOBE IPOMBIIIJIEHHOTO TOJYYEHHUs! CEPHOM KHUCIIOTHI, aMMHUaKa, OOlMe Hay4Hbl€ PUHLIHUIIBI
XUMHUYECKUX TPOM3BOJACTB; IIEJIECO00PAa3HOCTh NPUMEHEHHUS] HEOPraHMYEeCKHMX BELIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILLEHUS PUCK-II0JIb3a;

[1P32 chopMUpOBaHHOCTh BIIAJICHHUS] CUCTEMOW 3HAHMM O METOJIaX HAYYHOT'O TO3HAHUS
SIBJIGHUN TPUPOJbI - HAONIOJIEHUE, U3MEPEHUE, MOJEIMPOBAHUE, SKCIEPUMEHT (peasibHbIi U
MBICJICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHsS MPUMEHSATb 3TH 3HAHUS IMPHU
SKCIIEPUMEHTAJIbHOM HCCIIEOBAHUM BEIIECTB M Ui OOBSCHEHHS XUMHUYECKHUX SIBJICHUH,
MMEIOIIMX MECTO B IPUPOJE, MPAKTUUECKOM IEATEIbHOCTH YEJIOBEKA U B [IOBCETHEBHOM KU3HU;

[1P33 cdhopMHPOBAHHOCT, YMEHHUS BBIABISITH B3aMMOCBSI3h XUMHUYECKHMX 3HAHUU C
MOHIATUSMH W TIPEJICTaBICHUSIMH JAPYTUX E€CTECTBEHHO-HAYYHBIX MPEeIMETOB i Ooree
OCO3HaHHOIO IOHMMAaHUsI MaTEPUAIBHOTO €IMHCTBA MUPA;

[1P34 chopmupoBaHHOCTH YMEHUS TPOBOAUTH PACUETHI:

C UCIOJB30BAaHMEM MOHATHUU 'MaccoBas J0JiA BeEIIECTBA B pacTtBope" U '"MossipHas
KOHIIEHTpauus';

Macchl BeEIIeCTBa MM O0bEeMa Ta3a MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BbEMY OJIHOTO M3 YUACTBYIOLIMX B PEAKIH BEUIECTB;

TEIIOBOTO 3P eKTa peakuuu;

3HAYEHUS BOJAOPOJHOIO MOKA3aTelsl paCTBOPOB KUCJIOT U LIEI0YE C M3BECTHOM CTENIEHBIO
JUCCOLUAINY;

Macchl (00beMa, KOJMYECTBa BEUIECTBA) MPOAYKTA PEaKIUH, €CIU OJHO W3 HCXOIHBIX
BELIECTB JITaHO B BMJIE PACTBOPA C ONpPEAEIECHHOW MAacCOBOW J0JE€M pacTBOPEHHOIO BEILECTBA
WM JAaHO B U30BITKE (MMEET MPUMECH);

JI0JIY BBIX0J1a IPOAYKTA PEAKLUH;

00BEMHBIX OTHOILLIEHUH ra30B;

[P35 chopMupOBaHHOCT, YMEHHI: CaMOCTOSITEIIBHO IUIAHUPOBATH U MPOBOJUTH
XUMHUYECKUH JKCHEPUMEHT (MpOBEIEHHE peakluid HMOHHOTO OOMeHa, TOJATBEpKICHHE
KayeCTBEHHOI'0 COCTaBa HEOPTaHWYECKUX BEILECTB, ONPEENIEHUE CPEbl pAaCTBOPOB BELIECTB C
MOMOUIbI0 MHJIUKATOPOB, U3yYEHUE BIUSHUS Pa3IUYHBIX (DAKTOPOB Ha CKOPOCTh XUMHUYECKOM
peakuuy, penieHue SKCIepUMEHTalIbHBIX 3a7au no Temam "Metamisl" u "Hemeramisl") c
coOnrofieHueM TpaBusl  Oe30MacHOro oOpaileHuss ¢ BellecTBaMM U JIaOOpaTOPHBIM
o0opynoBaHueM, (GOpMyJIUpOBaTH Ie€Jb HCCIEIOBAHMS, MPEJICTaBIATh B pa3inuHOil (opme
pe3yabTaThl SKCIEPUMEHTA, AHAJIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

[1P36 chopmupoBaHHOCTh yMEHHUH: COOIIOJATh TMpaBHJIa TOJb30BAHUS XHWMHUYECKOU
MocyZol u J1abopaTOpHBIM 00OpYyIOBaHHEM, OOpaIleHUs] C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKUUSMU 10 BBINOJIHEHHUIO JIA0OPATOPHBIX XHMHUYECKHUX OIBITOB, OSKOJOTHYECKH
1€J1IeCO00pa3HOro MOBEACHUS B ObITY U TPYAOBOH JAEATEIBHOCTH B IIENSAX COXPAHEHUS CBOETO
3I0pOBbS, OKpYXarolled NPUPOAHOM cpeAbl M JOCTUKEHHS €€ YCTOWYMBOIO pPa3BUTHS,
OCO3HaBaTh OINACHOCTb TOKCHYECKOIO JIEHCTBUS HA JKMBBIE OPraHU3Mbl OIPEJEIECHHBIX
HEOPraHWYECKHUX BEIECTB, MOHUMAas cMbIch nokazatens [TI1K;
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I[IP37 chopMUPOBAHHOCTH YMEHWI: OCYIIECTBISATH  IEJCHANPABICHHBIH  TMOWCK
XUMHYECKON MH()OpPMAIUK B Pa3IMYHBIX UCTOYHHUKAX (HAaydHas M y4eOHO-Hay4yHasl JTUTEpaTypa,
cpencTBa MaccoBod wmH(popMmarmu, VHTepHET W Apyrue), KPUTHYECKH aHAIM3UPOBATH
XUMHUYECKYI0 HWH(pOpMaIMio, mepepadaThiBaTh €€ M HUCIOJb30BaTh B COOTBETCTBUHM C
MOCTaBJICHHOM y4eOHOM 3a/1aueil.
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4. TemaTnuyeckoe NVIAHMPOBAHUE

Ne

IL.II.

HpOFpaMMHOC COJCprKaHuC, Tema 3aHaTHsS

Konnue
CTBO
4acoB

B ToMm uncie

VP

113

K

CP

JInuHOCTHBIE, TPEIMETHBIE
pe3yJIbTaThl

1 cemecTp

1.

Bsenenue B kypc. MHCTpyKTaK. BXOAHOM KOHTPOJIB.

1. Oprannyeckasi Xumus

46

22

12

1.1.

OcHOBHBIC TIOHSITHSI OPraHWYecKOH XMMHH M TeOpHsA CTPOCHUs

OpPraHn4e€CKux coeTUHEHHUH.

2.

OCHOBHBIE TTOHSTHSA OpI‘ﬁHH‘-ICCKOfI XUMHHU U TCOPUA CTPOCHUA OPTraHNYCCKUX

COCIMHEHU .
Conep:xanne: [IpenMer n 3HaUCHHE OPraHUYECKOI XUMHH, MIPEACTABICHIE O MHOTOOOpa3HN OPraHUYEeCKUX
COCAMHEHHUIT. DIIEKTPOHHOE CTPOCHHE aTOMa yIJIepo/a: OCHOBHOE M BO30YKIACHHOE COCTOSHMS. BaeHTHbIE
BO3MOXKHOCTH aTOMa yrieposa. XMMUYecKast CBS3b B OPraHMYECKHX COSIUHEHHUSX. TUIIbI rHOpHAN3atuy
aToMa yriepoaa. MexaHu3Mbl 00pa30BaHHs KOBAJICHTHOH CBsI3U (OOMEHHBII U IOHOPHO-AaKI[ENTOPHBIH). THIIb!
IepeKpBIBaHIS aTOMHBIX opOuTaneil: 6- u m-cBsi3u. OuHapHasi, ABOMHAs U TPpoifHas cBsA3b. CocoOkI pa3phiBa
cBsA3el B MOJIEKYJIaX OpraHn4eckux BemecTs. [ToHsTHE 0 CBOOOHOM pajuKaie, Hykieoduie 1 sIeKTpoduie.
Teopust cTpoeHHs OpraHu4Ieckux coenuHeHnid A.M. ByTiepoBa u ee coBpeMeHHOE pa3BUTHE — CTPYKTypHast
TEOPUst OPraHMYECKUX COSIUHEHHUI. 3HaUCHNE TCOPUH CTPOCHHUSI OPraHHYECKHX COeIMHEHUH. MoneKyspHble
U CTPYKTypHbIe hopMyIbl. CTPYKTYpHBIE (POPMYIIBI PAa3IMUHBIX BUJOB: pa3BepHYTasi, COKpaIlEHHas,
ckenetHast. M3omepus. Buasl nsoMmepun: cTpyKTypHasi, IPOCTPAHCTBEHHAS. DIeKTPOHHbIE 3 (heKTs B
MOJIEKYyJIaX OpPraHMYeCKUX COCAMHEHUH. IHIyKTUBHBIN 1 Me30oMepHbIit a3ddekTsl. [IpencraBnenue o
Ki1accu(UKauy opranmdeckux BemecTs. [lonsatue o GpyHkunonansHol rpymme. I'omonorust. ['omonormaeckue
psiobl. HomeHKaTypa opraHHIecKuX COeAUHEHUH (CHCTeMaTHIecKas i TPHBHAIbHbIC HAa3BaHNU).
Oco0EHHOCTH U KIacCHU(UKAIHS OPraHUYeCKUX peakiuil. OKUCIUTENBHO- BOCCTAaHOBUTEbHBIC PEAKIMH B
OpraHU4ecKoi XHMHU.

JP1.1-14,JIP2.1-23,
JIP3.1-3.3,JIP 4.1 -4.4,
JIP5.1 -5.5,JIP 6.1 -6.5,
JP7.1-7.38

I1P 1-4

1.2. YriaeBoaopoabl U UX NPUPOAHBbIE HCTOYHUKH.
Conep:xkanne: Ajkanbl. [[OMOJIOrHYECKHI Pl AlIKAHOB, 0011ast popMylia, HOMEHKJIATypa U H30Mepus. DJICKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AJIKAHOB, Sp -THOPHAM3ALMA aTOMHBIX OpOUTANIeil yrieposa, G-CBA3b.
Kongopmepui. Puzndeckue CBONCTBA aTKAHOB. XMMHIECKHAE CBOWCTBA ATKAHOB: PEAKIIHN 3aMEICHHS,
HM30MEpU3aLUH, IETUIPUPOBAHNS, [IMKIN3AIMHI, TUPOJIN3a, KPeKUHra, Topenus. Haxoxnenue B npupoae. CriocoObt
MOJIY4CHHUS ¥ TIPHMCHEHHE alIKaHOB.
Huxnoankansl. O6mast hopmyia, HOMEHKIaTypa U n3oMepust. OCOOEHHOCTH CTPOSHHUS U XUMUYECKHX CBOMCTB MaJIbIX
(uMKIoNponaH, MMKIO0yTaH) U OOBIYHBIX (LIMKIONEHTAH, IIMKIOTeKCaH) IUKI0alKaHoB. Cioco0bI MOIy4eHHs 1 IPUMEHEHHE
LUKJIOAJIKAHO.
AunkeHbl. [ OMOTOTHYECKH PsiJi alIKEHOB, 001mast popMyJia, HOMEHKIATypa. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI AIKEHOB, Sp°-THOPUIN3ALKs AaTOMHBIX OpOUTael yrieposa, 6- U m-cBsi3n. CTPYKTypHas U TeoMeTpHyeckas (yuc-
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mpanc-) nzomepus. Pusnyeckue CBOMCTBA ATKEHOB. XMMHYECKUE CBOMCTBA: PEAKIMU IPUCOSTUHEHHUS, 3aMELICHHS B O
TI0JIO’KEHNUE TIPH JIBOWHOMN CBSA3H, MOMMMEPH3ALUHU ¥ OKUCIIeHUs. [Ipedcmasnetie o Mexanusme peakyuu

anexmpoghunvrozo npucoedunenus. Ilpasuno MapkoBHUKOBa. KauecTBeHHBIe peakIMy Ha JBOMHYIO CBs3b. CIIOCOOBI
TOJTy4eHHUs! ¥ TIPUMEHEHHUE alKeHOB. AJkaanensl. Kitaccupukarms ajakagueHoB (CONPsHKCHHBIE, H30JIMPOBAHHbIE,
Kymynupogannvie). OCOOEHHOCTH JICKTPOHHOTO CTPOCHHS U XMMHYECKUX CBOICTB CONPSDKEHHBIX THUEHOB, 1,2- u 1,4-
npucoenunenue. [lomumepusanus conpsbkeHHBIX AueHOB. CIocoOb! OMyYeH s H IPUMEHEHNE alIKaJUeHOB.

AunkuHBL. 'OMOIOTHYECKHH PsA aJKUHOB, 00IIas GpopMysia, HOMEHKIATYpa U H30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJI AIKUHOB, Sp-THOPHIN3aLUs dJIEKTPOHHBIX opOHTaieil atoMa yrieposa. du3nyeckue CBONCTBA aIKMHOB.
XMMHYECKHe CBOHCTBA: PEaKIMH PUCOSTHHEHHS, IMMEPU3aLU U TPUMEpPH3alny, okuciaeHus. KuciorHele cBoiicTBa
AJIKIHOB, IMEIOIIUX KOHIIEBYIO TPOIHYIO CBsI3b. KauecTBEeHHbIE peaknuy Ha TPOHHYIO cBsI3b. CIIOCOOBI MONTyYeHHS U
MIPIMEHECHHUE aTKHHOB.

ApomaTtHdecKue yriaeBomopoIsl. I'oMomornueckuil psa apeHoB, oomas GpopMyaa, HOMEHKIATYpa U H30MEepHS.
DNEeKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYIIBI OeH3oma. [Ipasuio apomamuunocmu, npumepul

apomamuyeckux coedunenul. Du3ndeckue cBOHCTBa apeHOB. XUMHUUYECKHE CBOICTBA OEH30J1a H €r0 TOMOJIOTOB!

peaKIuy 3aMeleHNs B OCH30JIbHOM KOJIbIIE U YTIIEBOJOPOHOM PafUKalle, PEaKIMK MPHCOCANHEHNS, OKHUCIICHHE
roMoJioros 6ensona. Peakyuu snekmpoduibrozo samewenus. IIpecraBieHne 06 OpUEHTHPYIONIEM JAEHCTBUN
3aMecTUTeNel B OEH30JbHOM KOJIbLIE Ha MIPUMEPE aJKHIIbHBIX PAJNKaAIOB, KAPOOKCHIBHON, TMIPOKCHIbHBINA, aMUHO-

1 HUTPOTPYIIII, aTOMOB ranoreHoB. OCOOEHHOCTH XUMHYECKHX CBOICTB cTupoia. [Tonumepusarus cruporna.

Croco0b! NOITy9eHus] 1 IPEMEHEHHEe apOMAaTHIECKUX YTIICBOJOPOIOB.

DJIeKTPOHHOE CTPOSHHUE TaIOTeHONPOU3BOJHBIX YIIEBOAOPOIOB. Peakiiu 3amelienus raforena Ha THIPOKCHIL,
HHUTPOIPYIIILY, IMAHOTPYTITY, AMHHOIpyITy. JlelicTBUE Ha TaJOreHNIPOU3BOAHBIE BOAHOIO M CHHPTOBOIO PACTBOPA ILETOUH.
BzauMopeiicTBIE TUranoreHankaHoB ¢ MarHueM M IIMHKOM. [ToHsATHE 0 MeTaJNI0OpPraHNYeCKUX COSTHHEHHSX.
Vcronp30BaHye raJoreHIpON3BOAHBIX B OBITY, TCXHUKE H B CHHTE3€.

Ipuponusrii ra3. [TomytHere HedTsHbIe Ta3bl. HedTs 1 e€ mponcxosknenue. KaMeHHBIH yroib U POAYKTHI €ro IepepadoTKu.

Crioco0bI epepaboTKH HeTH: NeperoHKa, KPEKHHT (TEpMHUYECKHiA, KaTaTUTHUeCKUi), pudopMuHT, muponu3. [IpoayKTsl
nepepaboTKu He(TH, UX IPUMECHEHHE B IPOMBILITICHHOCTH U B ObITY. ['eHeTHYECKas CBSI3b MEXKIY Pa3IHYHBIMH KJIACCAMU
YTIICBOOPOJIOB.

Aunkanpl. [{ukiioankaHsl.

llpakxmuueckoe 3ansamue Nel. Ankawnvi: xumuueckue c8oUCmaa, NoyyeHue.

AJKeHbI. AJIKagueHsbl.

[IpakTuueckoe 3ansatue Ne2. AJIKeHbI: XUMHUYECKHUE CBOMCTBA, MOJyYEHUE

NN [N

NN A

Camocmosmenvuas paboma:
CP Nel. Kayuyku u pe3una

N

*

AJIKVHEL.

[\9)

©

Apomamuueckue y2ne8000poodsi (apervl). I'anoreHNPON3BOAHBIE

YTIEBOIOPOIBI.
10. | Ilpakmuuecxoe 3auamue Ne3. [Ipupoonvle ucmounuku y2ne6000po0oa. 2
11. Koncynpramnus no temam 1.1-1.2 2

JIP1.1-1.4,JIP2.1-23,
JIP3.1-33,JIP4.1 44,
JIP 5.1 -5.5,JIP 6.1 - 6.5,
JIP7.1-78

TP 1-18

1.3. Kucaopoacoaep:kaiue opraHndecKie coeiMHeHNsI.

Conep:xanne: IlpenenbHbie 0JJHOATOMHBIE CITUPTHL. CTpOSHUE MOJIEKYJI (Ha IPUMEpe METaHoJIa U 3TaHOJIA).
T'omoutornyeckuii psijt, obias Gopmyiia, H30MepHsi, HOMEHKIATYpa M Kiaaccuukaius cnuproB. PusnyecKre CBOMcTBa
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cnupTtoB. Bonopoanas cBs3b. XUMUUECKUE CBOMCTBA: peaKkMU 3aMEICHUS, AeTUApaTallui, OKUCICHHUS, B3aUMOICHCTBHE C
OpraHMYeCKHMH M HEOpraHWIeCKUMH KUcIoTaMu. KauecTBeHHast peakiys Ha OJJHOATOMHEIE criupThl. PH3Honornueckoe
JeficTBHE TaHOJIa M METAHOJIA Ha OpraHu3M yesnoBeka. CrocoObl MOJIyYeHus 1 IPUMEHEHHE OTHOATOMHBIX CIIUPTOB.
TIpoctsie adupbl, HOMEHKIATypa U u3oMepust. OcoOOEHHOCTH (PU3NUECKUX M XUMHYECKUX CBOMCTB.

MHOroaToMHbIe CHIHPTHI: THICHIINKONb U IHIepiH. Pu3ndeckne 1 XUMIYECKHE CBOICTBA: PEaKIIN 3aMEIIeHNUs,
B3aMMO/IEHCTBIE C OPraHUYECKMMH U HEOPraHHIECKUMHU KMCJIOTaMHU, KaYeCTBEHHAs! peaKIysl Ha MHOTOQTOMHBIE CIIUPTEL.
Dduznonoruueckoe AHCTBUE HA OpraHu3M denoBeka. CriocoOs! MomydeHns ¥ IPUMEHEHHE MHOTOATOMHBIX CIIHPTOB.

@enon. CtpoeHre MOJIEKYIIbl, B3aHMHOE BIMSHUE THAPOKCOIPYIIIHI U GeH30IbHOTO siipa. dusndeckue cBOHCTBa (eHOa.
OcoOeHHOCTH XUMHYECKUX CBOICTB (eHona. KauectBennsle peakiuu Ha deHon. Toxcnunocts denona. CrocoObl MOITydeHust
u npuMeneHue dGenona. GeHonpopmanpaeruiyas cMoma.

KapOoHuIbHbBIE COeTMHEHHS: albAeTHIbI U KETOHBL. DIEKTPOHHOE CTpOeHHE KapOOHUIbHOM rpynmsl. ['oMonoruueckue psiast
aIIbJIETH/IOB M KETOHOB, 00Ias GopMyIia, 30MepHsi 1 HOMEHKIaTypa. Pu3ndeckne CBOWCTBA alIbJICTHI0B U KETOHOB.
XMMHYECKHE CBOMCTBA aJIbICTU/IOB H KETOHOB (pEaKLUH IPUCOCAUHCHU). [Ipedcmasnenue 0 mexanuszme peaxyui
HyKneogubozo npucoedunenus. OKUCICHHUE albIeTHI0B, KAUeCTBEHHbIC PEaKIUH anbAernaoB. CriocoOb! MOTydeHHs U
MIPUMEHEHHUE aTbAeTUIOB U KETOHOB.

O/HOOCHOBHBIE Ipe/iebHbIe KapOOHOBBIE KHCIOThL. OCOOCHHOCTH CTPOCHHUSI MOJICKYJT KapOOHOBBIX KHCIOT. M3oMepust 1
HOMEHKJaTypa. PU3HuecKre CBOWCTBA, BOAOPOIHBIC CBSA3H. XMMUYECKUE CBOICTBA: KUCIOTHBIE CBOMCTBA, PEAKIIHs
9TepU(UKAINY, PEAKIUH C yIaCTHEM yIIIEBOIOPOIHOrO pangukaina. [IoHsTHEe 0 IPOU3BOAHBIX KAPOOHOBBIX KUCIOT: CIIOXKHBIC
3UPBL, aneudpuobl, 2ano2enaneuopudbl, amudvl, Humpuisl. OCOOEHHOCTH CBOWCTB MypaBbUHOW KHCIOTEL. MHOTroo6pasue
KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB HEMPEIENBHBIX U aDOMATHYECKUX KAPOOHOBBIX KUCIIOT, AUKAPOOHOBBIX KHCIIOT,
THAPOKCHUKAPOOHOBBIX KHIIOT. IIpeacTaBuTeNny BEICIINX KapOOHOBBIX KHCIIOT: CT€aPUHOBAs, ITAIbLMUTHHOBASI, OJIEHHOBAS,
JuHONe8as, MuHONeH08as KACIOThL. CIIoCcOObI TOTy4eHHs U IPUMEHEHHE KapOOHOBBIX KHCIIOT.

Cnoxublie a3¢upbl. ['omonorunueckuii ps, oduas Gpopmysa, ©u30Mepust 1 HOMEHKIaTypa. JKupsl: ctpoeHue, Gpusnueckue u
XMMHYECKHUE CBOWCTBA KMPOB: THAPOIN3 B KMCIION U IENOYHOM cpenax. OCOOCHHOCTH CBOMCTB RUPOB, COAEPKAIINX
OCTaTKU HEeNpeaebHbIX KUPHBIX KUCIOT. JKUpsbI B pupoje. Mbliid Kak COIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOOIIEe
neiictue. [lonamue o cunmemuyeckux moowux cpeocmsax (CMC).

OOmas xapakTepucTHKa yriieBoJoB. Kinaccudukarus yrieBogoB (MOHO-, TU- U MOIHCaXapyuabl). MoHOCaXapyabl: TIIIOK03a,
¢bpykTo3a, pudo3a, ranakTosa, 1e30Kkcuproo3a. dusndeckue CBOMCTBa U HaxoxaeHHe B npupoae. Potocunres. Onmuyeckas
uzomepus. Konvuamo-yennas maymomepus na npumepe MoneKkyivl 210K03bl, npoekyuu Xeyopca, o- u - aHomepul 2110K03bL.
XHUMHYECKHE CBOMCTBA ITIOKO3BL: C Y4aCTHEM CHHMPTOBBIX U albAETHIHOHN IPYII, CIUPTOBOE U MOJIOUHOKHCIIOE OpOKEeHHE
IJII0KO3b1. [IpUMeHeHne IIII0K03bl, €€ 3HaUeHHE B )KU3HEIeATeIbHOCTH opranusma. Jlicaxapusl: caxaposa, MaibTo3a 1
JakTo3a. BoccraHaBIMBalONIe H HEBOCCTAHABIIMBAIOIIME Arcaxapuasl. [ uaponus caxapossl. HaxoxxneHue B Ipupoe u
npuMererue. [lomucaxapuasl: Kpaxmal, IIHKOTeH U Hemnnono3a. CTpoeHHe MaKpOMOJIEKYJI KpaxMaia, IIHKOTeHa 1
nesrono3sl. du3nueckue cBoiicTBa KpaxMana | IIeJUTI0N03b. XUMHYeCKUe CBOMCTBA KpaxMana (THAPOIN3, KaueCTBEHHAs
peakuus ¢ #oaoM). XMMUYECKHE CBOMCTBA IIEILUIIONI03bI (THAPOIN3, peakius noryyeHue 3GpupoB nemtonossl). [lonsrue 06
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, QlleTaTHBIN ILEIK).

12.

Cnupmeui. [Ipocmule 2¢hupwi. Denoan.

13.

ITlpaxmuueckoe 3auamue Ne4. Cnupmol: xumudeckue c80uUCmaa, NoaydeHue.

14.

Anpaerunsl. KeToHbI

15.

Kapbonoswvie kucnomul. Cnoswchvie a¢hupul u scupol.

16.

[Tpaktuyeckoe 3anstue NeS. KapOoHOBBIE KUCIOTHI: XUMHUYECKHE CBOMCTBA,
IIOJIyYEHHUE.

[\SRECHE SR § R Y

17.

Camocmosmenvuas paboma:
CP No2. Muvina. Cunmemuueckue morwoujue cpeocmad.

JIP1.1-1.4,J7IP2.1-2.3,
JIP3.1-33,JIP4.1 44,
JIP 5.1 -5.5,JIP 6.1 - 6.5,
JIP7.1-78

TP 1-9, TIP11-18
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18. Yanesoowt.

19. Koncynbramnus no teme 1.3

[\

1.4. A3oTcoaep:xkamme opranndeckue coeqnnenus. [loaumepsl.
Conepxanue: AMUHBI — OpraHHYECKHEe IPOU3BOIHBIE aMMuaka. Kiaccudukarms aMmuHOB: anudarnieckne u
apoMaTHYeCKHe; IepPBUYHbIC, BTOPUUHEIE U TpeTHuHble. CTpoeHne MoeKyI, o0mast opMyIa, H30MepHs,
HOMEHKJIAaTypa 1 HU3UYECKUe CBOCTBA. XUMHUYECKOE CBOWCTBA adn()aTHIECKUX aMUHOB: OCHOBHBIC CBOWCTBA,
AIKUIMPOBaHUE, PEAKLUM C a30THUCTOH KUCIO0TOH. CoNyu alKHUIaMMOHUS. AHUINH — IPEACTaBUTENb aMUHOB
apomaTudeckoro psja. CTpoeHue aHuiIMHa. B3auMHOe BiIMsSHUE IPYIIIATOMOB B MOJIEKYJ1e aHWINHA. OCOOEHHOCTH
XMMHYECKUX CBOICTB aHWIMHA. KauecTBeHHbIE peakuny Ha aHWINH. CIOCOOBI OJTyYeHNE 1 IPUMEHEHHE
amdaTHuecKX aMIHOB M aHHJIMHA U3 HUTPOOEH301a.
Amvunokucnotsl. Homenknatypa u usomepus. OTAeNnbHbIE IPEACTaBUTEIN 0-aMUHOKHCIOT: TIIUIUH, AIaHUH, eHUNANAHUH,
CepuM, 2n1ymamuHo8as KUcioma, iusut, yucmeun. Onmuveckas usomepus amunoxuciom. D- u L-amunokuciomuol.
DusnuecKre CBOMCTBA AMUHOKHUCIIOT. XMMUYECKHE CBOIICTBA AMUHOKHCIIOT KaK aM()OTEPHBIX OPraHHYECKHX COCIMHEHHUH,
peaxisi MOJNMKOH/CHCAIMH, 00pa30BaHUE NENTUIHOI CBA3U. Buonoruyeckoe 3HaueHHe aMMHOKUCIIOT. CHHTE3 HENTHIOB.
Benky kak IpUpoJHBIE HOMUMEpEL. [lepBUYHas, BTOpHYHAs M TPETUYHAS CTPYKTYpa OeIKoB. XMMHYECKHE CBOMCTBA OEIKOB:
THIPOIIN3, ICHATYPAIHs, KaYeCTBEHHBIE PEaKIIU Ha Oenku. [loHamue 00 azomco0epiicauux 2emepoyukiuieckux
coedunenusx. ITupumuounosvie u nypunosvie ocnosanus. Hyxneunogvie kuciomol: cocmas, cmpoenue u 6uono2uieckoe pob.
OcCHOBHBIC TOHATHS XHMHH BBICOKOMOJIEKYIIIPHBIX COCIUHEHMI: MOHOMED, IOIUMEp, CTPYKTYPHOE 3BEHO, CTCIICHb
MONUMEPH3alluH, CPeIHAsS MONeKyspHas Macca. OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYISIPHBIX COSUHEHUH —
MOJIMMEPH3aLHs U HOJIMKOHACH AU, [Ipedcmasnenue o cmepeope2yiapHocmu U HAOMONEKYAAPHOU CIPYKIYpe ROIUMePOs,
3a6UCUMOCIIb CBOLICIE NOUMEPOB O UX MONEKYIAPHO20 U HAOMONeKYIaApHo20 cmpoekus. [lonMepHbIe MaTeprabl.
ITnacTMaccs! (TONMUATHIIEH, TOIUNIPOIIIIEH, TOIHBHHIIXJIOPH, TIOJIHCTHPOII, HOMMETIIMETAKPHIIAT, IOIUKApOOHATHI,
MoNUATHICHTepedTanat). Y THIH3anus 1 nepepaboTKa IUIaCTHKA. DIaCTOMEPHL: HaTypalbHbIH, CHHTETHUECKHE KayIyKU
(OyTanueHOBBIH, XJIOPOIIPEHOBBIH, H30IPEHOBBIN) U CHIIMKOHBI. Pe3nHa. BonokHa: HaTypanbHbIe (IIEPCTh, METK),
HCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE BOJIOKHA (KAaIpOH U J1aBcaH). [1onumepbl cneyuanshozo
HazHauenus (meghnon, Keguap, 31eKmponpoeoosujie noIumepsl, buopasiazaemvie NOIUMEpsL).

20. Amunvl. Amunokuciomeoi.

21. | Ilpakmuueckoe 3anamue Ne6. benxu.

JP1.1-14,JIP2.1-23,
JIP3.1-3.3,JIP 4.1 -4.4,
JIP5.1 -5.5,JIP 6.1 - 6.5,
JP7.1-7.38

I1P 1-9, TIP11-18

1.5. BoicokomoieKky aIsipHbIe COeJHHEHHU.

22. CamocmosmenvHas paboma:
CP No3. Ionumepul. Ilnacmmaccol. Borokna.

23. | KonTponpHas pabota

\9}

24. | Koncynpranus no teme 1.1-1.5

JP1.1-14,JIP2.1-23,
JIP3.1-3.3,JIP 4.1 -4.4,
JIP5.1 -5.5,JIP 6.1 - 6.5,
JP7.1-7.38

I1P 1-9, TIP11-18

HUTOTI'O B 1 cemectpe

48

24

12

29




2 cemecTp

2. O0masi ¥ HeOpraHuvdecKast XuMHs

16

2.1 Teopemuueckue 0CHO6bL XUMUU

14

2.1.1. Xumus — HayKa O BEIIeCTBax. 4 4
25. OCHOBHBIE TIOHSITHS XUMHH. 2 2
26. OCHOBHbBIE 3aKOHBI XUMHH. 2 2
2.1.2. Ctpoenue aToma. 2 2
Cozep:xanne: Atom. CoCTaB aTOMHbIX AAep. XMMUYECKMIA anemeHT. U3oTonbl. KoprycKynapHo-e0a1Hoeol Oyanusm,
deolicmeeHHas Npupooa 31eKMpPOoHa.
27. | Crpoenue aToma. 2
2.1.3. Ilepuoanueckuii 3akoH u [lepuonnyeckas cucteMa XMMHUYECKUX 3J1eMeHTOB /1. 4
N. MenpeneeBa u CTpOEHUE aToMa.

Conepxanne: Kraccudukarms XUMHIECKUX dIEMEHTOB (S-, p-, d-, f- dleMeHThl). PacmpenesieHue 3IeKTPOHOB

10 AaTOMHBIM OPOUTAIISIM; NPUHYUN MUHUMYMA dHepauu, npunyun Tlayau, npasuno Xynoa. DNeKTpOHHbIE

KOH¢)HpraHHH aToMoB djieMeHToB [ — IV NIEpUO10B B OCHOBHOM U BO36y)KI.[eHHOM COCTOSTHUH, DJIEKTPOHHBIC

KOHGUrypanuu HOHOB. [Tonsamue 06 sHepeuu UOHU3AYUY, IHEP2UU CPOOCMEA K INEKMPOHY.

SHCKTPOOTPPIHEITGJILHOCTL.

Tlepuoanueckuii 3akon u [lepronuueckas cucrema xumuueckux iemeHtoB JI.1. Menzeneesa. Cesasp [lepuoguyeckoro

3aKkoHa U Ilepuou4yecKoil cucTeMbl XUMHYECKHUX 3JIEMEHTOB C COBPEMEHHOW TEOpHEHl CTPOSHUS aTOMOB. 3aKOHOMEPHOCTH

W3MEHEHUS CBOMCTB XMMHYECKHX DIIEMEHTOB U o6pa3yeM51x MMM IPOCTHIX U CIIOKHBIX BEUICCTB 10 I'PyIIaM U nepuoaam.

3HaueHue nepuoanyeckoro 3akoxa /I.M. Menneneesa.
28. ITepuonnueckuii 3akon . . Menneneena. 2 2
29. | Crpoenue atoma u [lepronuueckas cucrema Xumuueckux snemeHnToB . U. 2 2

Menneneesna.
30. | CamocrosiTenbHas paboTa:
CP Ne4. Pemenuie pacueTHBIX 3aja4 1o (opMysiamM U ypaBHEHUIO peakluu 2

2.1.4. CrpoeHue BeliecTsa.
Conep:xanne: XyMHYecKas CBS3b. BUIbl XMMUUECKO CBSI3H: KOBAICHTHASI, HOHHAS, METaILINIecKast. MeXaHU3MBbl
00pa30BaHMsl KOBAICHTHOM CBSI3M: OOMEHHBIN U JOHOPHO-aKIENTOPHBIH. DHEPrUs U JUIMHA CBSI3H. [10JSIpHOCTS,
HAIpaBJIEHHOCTh U HACBIIIAEMOCTb KOBaJeHTHO! cBsi3H. KpaTHbie cBa3u. BomopoaHas cBa3p. MexMoneKyIapHbIe
B3aHMO/ICHCTBHS. BalleHTHOCTD U BaJICHTHBIC BO3MOXKHOCTU aTOMOB. [ ubpudusayus amommnvix opoumaineii. CBsi3b
9JIEKTPOHHON CTPYKTYPBI MOJIEKYJI C X TEOMETPHYECKHM CTPOCHHEM (Ha IIPUMEpPe COSIUHEHHMIT 2IEMEHTOB BTOPOTO
Tepuoa).
IpencraBnenue 0 KOMILIEKCHBIX coeuHeHnX. COCTaB KOMIIIEKCHOTO HOHA: KOMIIIEKCOO0pa30BaTeb, TUTaH/bL.
Koopaunanuonnoe uncino. HoMeHKIaTypa KOMILUIEKCHBIX COSTHHEHHH. 3HaueHne KOMILICKCHBIX COCIHHECHHI.
INonATHE 0 KOOPAMHAIIMOHHON XUMHUH. BerecTBa MONEKyIIpHOTO U HEMOJIEKYIIPHOTO CTPOeHHs. THIbI
KPHCTAJUTMYECKUX PELIETOK (CTPYKTYp) U CBOMcTBa BeuecTB. [IoHATHE O AUCTIEPCHBIX CUCTEMaX.

31. | Ilousarue o xumudeckoii cBs13u. KoBajieHTHasd XUMUUYECKAs CBA3b.

JP1.1-14,JIP2.1-223,
JIP3.1-3.3,JIP 4.1 -4.4,
JP5.1-55,JIP 6.1 -6.5,
JP7.1-7.38

ITP 19-30, ITP 32-37
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32.

Mouuag xumMmuueckas CBA3b.

33.

MeTammyeckas CBI3b. BOI[OpO,Z[HaH CBA3b. KOMHJ’IGKCOO6paBOBaHI/IC.

2.1.5.

JlucnepcHsle CUCTEMBI.

34.

ﬂucnepCHble cucmemanl.

N[NNI

35.

Koncynpranus no remam 2.1.1-2.1.5

SR Y SN (O \S]

2.1.6.

OCHOBHBIE KJIaCChI COCJIMHECHUM.

Conepxanne: Knaccudukanys 1 HOMCHKIATypa HEOPraHHYECKHX BEIIECTB.

p—
]

36.

Krnaccudukaius HeOpraHM4eCKUX BEmecTB. BoTopoaHbIe COSTMHCHHUS
HEMETAJLIOB.

\9)

37.

IIpaxmuueckoe 3ansamue Ne7. Kuciomsr u ux ceoticmea.

38.

llpakxmuueckoe 3ansmue Ne§. Ocnoganus u ux ceolcmea.

39.

Ipaxmuueckoe 3ansamue Ne9. Conu u ux ceoiicmea.

40.

Ilpakmuueckoe 3anamue Nel(). Oxkcudst u ux ceoticmaa.

N N[N N

2.1.7.

XHUMHUYECKHUE pCaKkIuu.

Cog!epmaﬂue: K.TIaCCPICbI/IKaI_[I/IH XUMHUYCCKUX peaKLII/Iﬁ B HeOpFaHH‘IeCKOﬁ u OpFaHH‘IeCKOﬁ XAMUU. 3aKOH COXpaHCHHUS MaCChl

BCIICCTB, 3aKOH COXPAaHECHUs U MIPEBPAICHUS DHEPIUU IIPU XUMHUYICCKUX PCAKIUAX. TemnnoBbie 3(1)(:1)CKTI)I XUMHUYECCKHUX peaKuMﬁ.

Tepmoxumuueckue ypaBHeHns. CKOPOCTh XHMHUUECKOH PEaKI|H, € 3aBUCHMOCTh OT PasindHbIX (GakTopoB. ['OMOreHHbIC 1
rereporeHHble peakuuu. Karanus u karanuzaropsl. OOpaTuMble 1 HEOOpPATUMBIE PEAKIMH. XUMHYECKOE PaBHOBECHE.
KoHcranTa xumudeckoro paBHoBecHs. PakTopbl, BIUAIONINE Ha TOJ0KEHHE XUMHYECKOr0 PABHOBECHS: TEMIIEPaTypa,
JIABJICHNE M KOHICHTPALMHU BEIECTB, y4acTBYIonmx B peakuuu. [Ipuxnumn Jle [latense. Peakiui noHHOro 0OMeHa.

NN NN

41.

Knaccudukanust XaMUIeCKUX peakIIii.

42.

CKOpOCTh XMMHUYECKUX peakiuuii. OOpaTUMOCTh XUMHUYECKUX PEAKIIUM.

43.

CamocTtodarenbHas padora:

CP No5. Pemenue 3amad 110 XUMHAYECKOH KMHETHKE.

2.1.8.

Bopna. PacTBopbl. DieKTpoauTUYECKas TUCCOLMAIS.

Conepaxanne: Vcrunnsle pacTBopsl [IpencraBienue o KOIIOUIHEIX pacTBopax. CrocoOb! BEIPaXKCHHUS KOHICHTPALIUI
PacTBOPOB: MaccOBasl A0 BEIIECTBA B paCTBOPE, MOJISIpHAs KOHIeHTpanus. HachleHHbIe 1 HEHACHIIICHHBIE PACTBOPHI,
pactBopuMocTh. Kpucramoruaparst.

OnekTpoinTudeckas aucconnarms. CuibHbIE U ciadble 3eKTpoinTsl. CTeneHs qucconuanuy. Hounnoe npousgedetie 600bi.
Cpeza BOTHBIX PaCTBOPOB: KHCIIOTHAs, HEHTpabHasl, menoynHas. BogopoxHslii mokasarens (pH) pactBopa. I'maponms coneit.

44.

Housmue 0 pacmeopdax. Pacmeopwwocmb seulecme. Cnocobwi 6blpAJNCEHUA
KOHYyeHmpayuu pacmeopoe.

45.

[Ipaktuueckoe 3anstue Nell. DnexkTpoauTUyecKast TUCCOLUALIUSA.

46.

Ilpaxmuueckoe 3anamue Nel2. ['uoponus pacmeopos coneil.
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2.1.9. OkucnuTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU. DJIEKTPOXUMHUUECKUE
HPOLIECCHI.

Conep:xanne: OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. CTeneHs okuciaeHus. OKUCIUTENb U BOCCTAHOBUTEIb.
IIpouecchl OKUCIEHUS U BOCCTAHOBJICHHS. BaxkHel e OKUCINTEIN U BOCCTAHOBUTEIU. METO/ 3IIEKTPOHHOT0 OanaHca.
DNeKTpOoJIN3 PacTBOPOB M PACILIABOB BEIICCTB.

47. OKucaumenbHo-60CCMAaHOBUMENbHbLE PEAKYUU. 2

48. | IIpaktuueckoe 3anstre Nel3. Mertop a5eKTpoHHOTO OanaHca. 2

49, XHUMHUYECKUE UCTOUHUKH TOKA. DJIEKTPOJIU3 PACIIJIABOB U BOJIHBIX PACTBOPOB 2
AJIEKTPOIIUTOB.

50. | Koncynpranus o temam 2.1.6-2.1.9 2

2.2 Heopranu4eckasi XuMust

11

2.2.1. Knaccuduxkarus Bemiects. [IpocThie BemecTsa.

Conep:xanne: Ilonoxenue HemetanioB B [lepuoauyeckoii cucreme xumudeckux anementon .M. Menneneesa u
0COOCHHOCTH CTPOCHHUSI X aTOMOB. PU3HYECKHE CBOHCTBA HEMETAIUIOB. AJIIIOTPOIHS HEMETAILIOB (Ha IPUMEpE KHCIOPO/a,
cepsl, pocopa u yriepoaa). Bogopos. Iosyuenue, pusndeckre 1 XUMHYECKUE CBOMCTBA (Peakluy ¢ MeTaJIaMH |
HEMeTaJlITaMi, BOCCTaHOBJICHUE OKCUIOB U coseid). I'unpuabl. TorunBHbIe 3neMenThl. ['anorensl. Haxoxaenue B npupone,
Croco0bl MoTy4eHus (PH3NYECKUe U XMMUYECKUE CBOMCTBA. [ 'aoreHoBOAOPOABL. BaxHelIie KHCI0poAcoaAepIKalye
COCIMHEHMs TaJIOreHoB. JIabopaTOpHBIE ¥ HIPOMBIIIIICHHbIE CIOCOOBI OJIyYeHNUsI FaIOreHOB. [IpUMeHeHNe TaJIOreHOB H HX
coenuuenuit. Kucnopon, 030u. JJaGopaTopHbIe U MPOMBILIUICHHBIE CIIOCOOBI MOTyUYeHHs Kucaopoaa. dusnueckue u
XHMHYECKHE CBOMCTBA KHCIOPOAA U 030Ha; ux npuMeHeHne. Okcunpl u nepokcuasl. Cepa. HaxoxaeHue B IpUpOAe, CIIOCo0bI
MOTy4YeHHs], (PU3MIecKre U XuMuIeckue csoiictea. CepoBomopon, cynbduasl. Oxcunsl cepel(IV) u (VI). Ceprucras u cepHast
KHCJIOTBI M UX coiii. OCOOEHHOCTH CBOMCTB CEpHON KHUCIOTHL. [IpuMeHeHue cepbl U e€ coequnenuii. A3or. Haxoxaenue B
TIPUPOJE, CIIOCOOBI MOMy4YeHNUsI, HU3HIECKIE U XUMHIECKIE CBOMCTBA. AMMHAK, HUTPHAbl. OKCHbI a30Ta. A30THCTas 1
a30THAst KUCJIOTHI ¥ uX conu. OCOOEHHOCTH CBOWCTB a30THOM KHCIOTHL. [IprMeHeHre a30Ta M ero coeJUHEeHHI. A30THBIE
ynoopenust. @ochop. Haxoxxaenue B mpupoze, CrocoOsl moayueHus, GH3nuecKie 1 XuMudeckne cBoiicta. docdumst u
(docdun. Oxcunst hochopa, oprodocdopHas kucnora u ee conu. Memaghocgopras u nupogpocgpoprnas kuciomet,
docpopucmas u gpocghoprosamucmas kuciomsi. llpumenenune pocdopa u ero coequnenunit. ochopHsie yroOpeHusL.
VYraepon. Haxoxaenue B npupojie, croco0bl noiayueHus, Gpusnueckue u xumuueckue ceorcra. Okeuapl yruepona(ll) u (IV),
yTroJbHas KHCIOTa U ee coiu. IIpumeHeHne yriepoaa u ero coeannenuit. Kpemuuii. Haxoxaexne B npupoje, crioco0s!
MOTy4YeHHs], PU3MIecKre U XUMHIeckue cBoiictBa. Oxcun kpeMuusi(IV), KpeMHUeBast KHCIIOTa, CHIMKaThL. [IpuveHeHne
KPEeMHHS 1 ero coequHeHui. CTEeKIIo, ero MoIy4YeHHe, BUIbI CTEKOIL.

IMonoxenne Metamios B [lepuoaudeckoii cHCTEMe XUMHYECKHX 31eMeHTOB. OCOOCHHOCTH CTPOCHHS IEKTPOHHBIX
000J109€K aTOMOB METAIIIOB. Pacnpocmpanenie XuMuiecKux s1eMeHmos-memannos 6 semnoil kope. Oomue puzndeckne
cBolicTBa MeTaIoB. [IpuMeHeHne MeTa/uioB B ObITY, Ipupoze U TeXHUKe. CIlaBbl METAIIOB. DIEKTPOXUMHUYECKUH Pl
HanpspKeHHi MeTa/uioB. O6mne crocoOs! HOTyYEeHNs METAIIOB: THAPOMETALTYPrysl, THPOMETAILTYPIHs,
anekrpoMerayprus. [lorsaTre o koppo3nuu MeTauioB. CocoObl 3aMThl 0T Koppo3uu. OOmIas XapaKTepHCTUKA METAJLIOB
IA-rpynms! [leproanueckoil CHCTEMBI XUMUYECKHIX dJIEMEHTOB. HaTpuii 1 kanuii: mosydeHue, pU3HIecKre U XMMHICCKUE
CBOWCTBA, IPUMEHEHHE IPOCTHIX BEILECTB U UX coeanHeHnit. Obmas xapakTepuctuka Metamios [IA-rpymmsr
Teproanueckoil CHCTEMBI XUMHYECKHX 3JIeMEHTOB. MarHuii 1 KaJbIuii: oydeHne, Gu3ndeckue ¥ XMMHISCKUe

CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COSAMHEHHN. JKecTKOCTh BOBI U CLIOCOOBI €€ yCTpaHeHUs!. ATIOMUHHN:
nostydeHne, GU3HIEeCKHe 1 XUMIUYECKHE CBOMCTBA, IIPUMEHEHHE IIPOCTOrO BEIIECTBA U €ro COeAUHCHHN. AM(pOTEpHBIE
cBOIfcTBa OKCHJIA ¥ TUIPOKCHAA ATIOMUHUS, THAPOKCOKOMILIEKCH ailfoMuHus. O0Iast XapakTepuCTHKA METaJllIoB
no6ounbIX oarpynn (b-rpynmn) [lepuonuueckoii cUCTEMbI XUMUYECKUX NIEMEHTOB. PU3UYEeCKUe U XMMHUYECKUE CBOMCTBA
xpoMa u ero coeanHenuid. Oxcuapl u ruapokeuabl xpoma(ll), (II1) u (VI). XpomaTbl U TUXpOMAThl, KX OKHCIUTENBHbBIE

11

JIP 1.1 - 1.4, 7P 2.1 2.3,
JIP3.1-3.3,JIP4.1 - 4.4,
JIP 5.1 -5.5,JIP 6.1 - 6.5,
JIP7.1-78

TP 19-25, TIP 27, TIP 29,
TP 31-33, TIP 35-37
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cBoiicTBa. [lonyuenue u npumeHeHue xpoma. @u3ndyeckue ¥ XMMUYECKHE CBOMCTBAa MapraHiia ¥ €ro COCJMHEHUH.
OcHogusle coemuaenus Mapranna (1), (IV), (VI) u (VII). Ilepmanrasat Kaus, €ro OKHCIUTENIBHBIC CBOHCTBA.
dusnyeckre 1 XMMUYECKHE CBOMCTBA XKeje3a U ero coeuHeHni. Okcuibl, rupokeuisl 1 conu sxenesa(ll) u (I10).
INomy4enue 1 IpEMEHEHHE XKee3a U eTo CIIaBoB. Meab: HomydeHne, GU3ndeckue H XUMUIECKHE CBOICTBA, IPHUMEHECHHE
IIPOCTOTO BEIIeCTBA U ero coefuHeHui. [[uHK: nomydeHue, Gu3nueckie 1 XUMIIECKHE CBOICTBA, IPHMEHEHHE IPOCTOr0
BEIIIECTBA U €r0 COEAMHEHUH. AM(OTEpHbIC CBOMCTBA OKCHJIA M THAPOKCH/IA IIMHKA, T'HJIPOKCOKOMILICKCHI IIUHKA.

51. | Hememannwi. Booopoo.

2
52. | p-Onemenmul: nememannvl VII u VI epynn enaeuvix noozpynn. 2 2
53. | p-Onemenmol: nememannvl Vu IV epynn enasnvix nooepynn. 2 2
54. [TpakTrueckoe 3ansaTue Nel4. Xumudeckue cBoricTBa MeTayioB. Oo1mue 2 2
CIOCOOBI TIOTYYCHHSI METAIITIOB.
55. Memannvl s-anemenmul. Aniomunuil. 2 2
56. Memannet d-snemenmei. 1 1

2.3 Xumus 4 )KU3Hb

Cozep:xanme: Ponb XHMHE B 00€CIEUCHHHN yCTOIYNBOrO Pa3BUTHS YesIOBeUeCTBA. [I0HATHE O HAYYHBIX METOJAX MO3HAHUS U
METO/IOJIOTHH HAyYHOT'0 MCClieioBaHusl. Hay4yHble MPUHIMIIBI OpraHU3aliui XHMHYECKOTO MPOM3BOACTBA. [IpoMBIIILICHHBIE
CIIOCOOBI TTOYUeHHS BAXKHEHIIIMX BeIlecTB (Ha IpUMepe MPOU3BOACTBA aMMHaKa, CEPHOM KUCIIOTHI, METaHOIA).
IIpombInIeHHbIe CIIOCOOB! TOTYYEeHHs] METaJUIOB U CILIABOB. XHMHYECKOE 3arpsi3HEHHE OKPYIKaIOIeH Cpe/ibl H ero
HOCIeACTBUSL. [Ipobaema nepepadomku omxo008 u nobounvix npodykmog. Ponb XuMuu B 00eciedeHuH SHePreTHIEeCKOH
6esomacuoctu. IIpunyunst «3enenou xumuuy. XUMUsL 1 30pOBbe deoBeka. JlekapcTBeHHbIE cpeacTa. [Ipasuna
UCIIOJIb30BaHNU JICKAPCTBCHHBIX MPEapaToB. Pojib XMMHUN B pa3BUTUM MEANLUHBL. XuMust nuiy. OCHOBHbIC KOMIIOHEHTHI
nuiy. [Iumessie no6aBku. Pone xumuu B obecrnedennn numieBoii 6esomacuoctu. KocMernueckue u napdromepHbie cpecTBa.
brrtoBas xumust. IIpaBuia 6e30macHOr0 HCIOIb30BaHMUS IPENapaTOB OBITOBOH XMMHH B IIOBCEIHEBHOM JKM3HU. XUMUS B
CTpoUTENbCTBE. BaskHeiIme CTpoUTeNIbHbIC MaTepUaibl (IeMeHT, 6eToH). [Ipou3BOACTBO CTPOUTENIBLHBIX MAaTEPHAIIOB. XUMHUS
B CEJIbCKOM X03siicTBe. Oprannueckue 1 MUHepaIbHble yaoOopeHus. Heoprannueckue MaTepuans! (KOHCTPYKIUOHHBIE
MaTepHabl, KPacKH, CTCKJI0, KepamuKka). MaTepuaisl Uit 3leKTpoHHKH. HaHoTexHOMOTHA.

57. CamocmosmenvHas paboma:
CP Ne6. Ponb xumuu 6 obecneyeHuu yCmoudugo2o pazeumuisl uejioseyecmad.

58. Xumust u HcusHo

)

59. Koncynbramnus no remam 2.2-2.3

JP1.1-14,JIP2.1-23,
JP3.1-33,J]IP4.1-44,
JIP5.1 -5.5,JIP 6.1 -6.5,
JP7.1-7.38

I1P 19-20, ITP 32-33,

I1P 36-37

HUTOTI'O BO 2 cemecTpe

69

41

16

IIpome:xyTouHas aTrecTanus B popme:

HK3aMeHa BO 2 ceMecTpe

18

Bcero

135

65

28

12

12
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VP — ypoxk; I13 — npakrudeckue 3anarus; K — koncynprauuu; CP — camocTosiTensHas padoTa.

Ilpogheccuonanvro opuenmupogarnnoe cooepicanue npeomema, HanpagieHHoe Ha UHMeZPAYUIo ¢ COOEPHCaHUemM 00uenpopheccuoOHATbHbIX OUCYUNTIUH
u npogeccuorHanbHbix Mooyaetl 6blOeNeHO KYPCUBOM.
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	4. Тематическое планирование

