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HosicHuTeIbHASA 3aNIHCKA

Paboyas mporpamMma o XMMUHU COCTaBIICHA HA OCHOBE:

1. [Ipukaza MunuctepcTBa obpasoBanus U Hayku Poccuiickoit @eneparuu ot 17.05.2012r.
N413 (pen. ot 29.06.2017 r.) «O06 yrBepxkaeHun DenepaabHOr0 TrOCYAAPCTBEHHOTO
00pa30BaTEeNLHOTO CTAHIAPTA CPEITHETO OOIIET0 0Opa30BaAHUY.

2. Asropckoii nporpammbsl O.C. I'abpuensina (Xumus: padoune nporpammsl: 8-11 kiaccel
/0.C. T'abpuensu — 2-¢ uzj., nepepad. — M.: Ipoda, 2017 r.)

3. OOIT COO I'bOY COII Ne 7 r.Kunens.

4. Ipu peanu3anyy TPOrpaMMbl UCHIOB3YIOTCS YIEOHUKH 10 XUMUU:

- Xmmus. 10 kmace ydeOHUWK i ydammxcs oOmieoOpasoBarenbHbIX yupexaenuin O.C.
Iabpuensa — M.: Ipoda, 2018 r. — 177 ctp.

- Xumusa. 11 xmace ydeOHMK i ydamumxcs obmieoOpasoBatenbHbIX yupexaeauii O.C.
Iabpuensa — M.: Ipoda, 2018 r. — 223 ctp.

N3yuenne xumun B 10-11 kitaccax HanmpaBiaeHO HA JOCTUKEHUE CIICIYIOMINUX LETEH:

- OCBOEHHME 3HAaHWW O XMMMYECKOW COCTABJSIOIIEH E€CTECTBEHHO-HAyYHOW KAPTHUHBI MUDA,
BAKHEHIINX XUMUYECKUX OHITHIX, 3aKOHAX U TEOPUSIX;

- OBJIaJICHUE YMEHHUSIMHU IMPHUMEHSTH MOJy4YE€HHBbIE 3HAHUS JJIs OOBSCHEHUS Pa3HOOOpa3HBIX
XMUMHYECKUX SIBJICHUM WU CBOMCTB BEIECTB, OLIEHKU POJIM XMMHUU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MOJyY€HUH HOBBIX MaT€pPHAJIOB;

- pa3BUTHE IO3HABATENIBHBIX HMHTEPECOB M HMHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B Ipoliecce
CaMOCTOSITEJIBHOTO ~ IPUOOpETEeHUs] XMMHMYECKUX 3HAHUM C HCHOJb30BAaHUEM  PA3IUYHBIX
HCTOYHUKOB MHGOPMAIUU, B TOM YHCJIE KOMIIBIOTEPHBIX;

- BOCITUTaHHE YOKIEHHOCTH B MO3UTUBHOM POJIM XMMUU B KU3HU COBPEMEHHOT0 OOIIEeCTBa,
HEO0OXO0IMMOCTH XUMHUYECKH TPAaMOTHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U OKPYKAIOIIEH cpelie;

— MIPUMEHEHHE MOJIYYEHHBIX 3HAaHUW U YMEHUH JUis 0€30MacHOr0 MCIHOJIb30BaHUs BEIIECTB U
MaTepuangoB B OBITY, CEIbCKOM XO3iCTBE M Ha MPOM3BOJACTBE, PELICHHS MPAKTUYECKUX 3a7ad B
MOBCEIHEBHON JKW3HU, NPEAYNPEKICHUS SIBICHUN, HAHOCSIIUX Bpel 3/I0POBBIO UEJIOBEKa U
OKpy»Karolei cpeze.

M3yueHne XMMUHU HaMpaBJIEHO Ha TOCTH)KEHUE CIIeTYIOIUX 3a/]1au:

1. dopmMupoBaHHe 3HAHMH OCHOB HAayKM — BaXHEWIIMX (DAKTOB, MOHATHH, 3aKOHOB U
TEOpUH, s3bIKa HAayKH, JOCTYMHBIX 00OOIIEHHWH MHUPOBO3PEHYECKOTO XapakTepa; MHTErpUpOBaTh
3HAHUS y4YallMXcs MO0 HEOPraHWYEeCKOH M OpPraHMyYecKOW XMMHUH C IeNbI0 (OPMHUPOBAHUS Y HHUX
XUMHYECKON KapTHHBI MHpA.

2. Pa3Butue ymeHuil HaOmoaaTh U OOBACHATH XUMUUECKUE SIBJICHUS, COOMIOAATh MpaBUIIa

TEXHUKH 0€30I1aCHOCTH npu pa60Te C BEIIeCTBAMU B XUMHYECKOM HaGOpaTOpI/II/I U B IIOBCEAHEBHOM
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KU3HU; MHTEpeca K XUMHHM KaK BO3MOXHON oOyiacTu Oyaymied HpakTHYeCKO# AesTeNbHOCTH;
MHTEJJIEKTYaJIbHBIX CIIOCOOHOCTEN U T'YMaHUCTHUECKUX KaueCTB JIMYHOCTH.

3. ®opMuUpOBaHHE HKOJIOTHIECKOTO MBIIUICHUS, YOSKICHHOCTH B HEOOXOIUMOCTH OXpaHbI

OKpY’Karolllel cpeibl U OEpex]HOTr0 OTHOLIEHHS K CBOEMY 3/10POBbIO.
O0mas xapakrepucTuka yue0HOro npeamera.

PackpeiTie yueOHOTO comepkaHus B Kypce «Xumus» i 10-11 xmaccoB mpoBOIUTCS IO
paszenaM M TeMaM, XapaKTepU3YIOLUM IO0Jy4eHHE, CBOMCTBA M NPUMEHEHUE HEOPraHWYECKUX U
OpraHMYEeCKUX COEOUHEHHH. V3ydeHne XUMHUU TOCTPOEHO C YYE€TOM pa3BUTUS OCHOBHBIX
XUMHMUYECKUX TOHATUH, IPEEMCTBEHHO OT Kypca K KypCy M OT T€MbI K TeM€ B KaKJoM paszzeine. B
CHUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBaHMsl XHMMHS Kak Y4eOHBIM MpeiMeT BHOCHUT
CYIIECTBEHHBIN BKJIaJ] B HAyYHOE MUPOIIOHNUMAHNE, B BOCIIMTAHUE U PAa3BUTHE yJalllUXCs; IpU3BaHa
BOOPYKUThH YYaIIMXCS OCHOBAMHM XMMUYECKUX 3HAaHUN, HEOOXOJUMBIX JUIsl TOBCEIHEBHOM JKU3HH,
3aJI0KUTh (YHIAMEHT JJIs JajdbHEeHIero COBEpIIEHCTBOBAHMSA XHMHMYECKUX 3HAHHUM, a Takke
MPaBUJIBHO COPUEHTHPOBATH MOBEJCHHUE yUalllNXCs B OKpYXKarollen cpee.

TeopeTnueckyto OCHOBY M3y4eHHUS] OpPraHMYECKONH XMMUU COCTABISIET CTPYKTYpHasl TEOPHs
OpraHM4ecKkux coenuHeHui. TeopeTndeckyro OCHOBY Kypca 11 kimacca cocraBisieT 3J€KTpOHHAas
TeOpHUs CTpoeHMs BemecTBa. [IpeanmaraeMblii Kypc XHMMHHM OCHOBBIBA€TCSI Ha IPHHIUIAX
HAay4YHOCTH, IOCTYIIHOCTH, CHUCTEMHOCTH, a TaKKe Ha IPUHLUIE HCTOpPU3MA. TeopeTHdecKue
Hay4HbIE 3HAHUS MO3BOJIIIOT y4JallUMCS HE TOJBKO OOBSCHATH, HO M NPOrHO3UPOBATh CBOMCTBA
U3Yy4aeMbIX BELIECTB, a TAK)XKE BELIECTB, KOTOPbIE HE U3Yy4alIMCh B JaHHOM Kypce. JloCTymHOCTb
oOyuyeHus Oasupyercs Ha Yyd€Te BO3PACTHBIX BO3MOXKHOCTEH OOy4arolUXCsi BOCHPUHUMATH
CIIOXKHBIA XMMHWYECKHH Marepuall. [IpuHOMN ucropusma NpOSBISETCS B TOM, YTO IIO3HAHUE
IIKOJIBHUKAMHM XUMHUHU OCYILECTBIISETCS B IIOCIENOBATEIBHOCTH CMEHBI B HAyKe M IIPAaKTHUKE
HUCTOPUYECKUX XMMHUYECKHUX NapaaurMm. JpyruMu cioBaMH, y4aluecs: MOCTEICHHO MOABOIATCS K
COBPEMEHHOMY IOHHMAHHUIO XHMUYECKUX OOBEKTOB Ha (hyHAAMEHTE HCTOPHYECKOIO IIyTH HX
[IO3HAHUA. 3HAYUTEIBHOE MECTO IIPU H3YYEHHHM Kypca XHMHHM OTBOJUTCA XUMUYECKOMY
SKCIIEpUMEHTy. BblnosHeHue ero ¢GopmMupyeT y ydalluxcs YMEHHs IpaBHJIBHO oOpalarbes ¢
BEIIECTBAMHU. OTH BaXKHbIE MPAKTHUECKUE YMEHHUS HEOOXOIUMBbI KaXIOMYy Tpa)JIaHUHY.
XUMHUYECKUN DKCIEPUMEHT BBICTYNAET B POJM HCTOYHMKA 3HAHUN, OCHOBBI ISl BBIJIBHYKEHUS
TUIOTE3 U UX IpoBepku. OH pacKpbIBAET TEOPETHUKO-3KCIIEPUMEHTAIBHBIN XapaKTep XUMHYECKON
HayKH.

IInanupyemMble pe3yJbTarbl H3yYeHUs NPeAMeTa «XHMHD)

W3yuenne xuMuM 1O JaHHON pabouell mporpamme CHocoOCTBYET (HOPMUPOBAHHIO Y

yJaluuxcs JIMYHOCTHBIX, MCTANpCAMETHBIX )51 MPEAMCTHBIX PE3YJIbTATOB 06y‘{CHI/I}I,



COOTBETCTBYIOIINX TpeboBaHMsIM DeepaabHOro rocy1apcTBEHHOTo 00pa30BaTEIbHOTO CTaHaapTa
cpenaHero o0Iero 00pa3oBaHuUs.

IInanupyemMble JIMYHOCTHBIE pe3ybTaThbl ocBoeHus OOIL:

JInuHocTHBIE pe3yabTaThl B cepe oTHomeHHMI oOydaromuxcss K cebe, K CBOeMy
310POBbI0, K IO3HAHUIO Ce0:

— OopueHTalusl OoO0yJarolMXcs Ha JOCTHKEHHE JIMYHOIO CYACThs, peaM3alUIo
IIO3UTUBHBIX KN3HCHHBIX IEPCIICKTUB, WHUIIUATUBHOCTD, KpCaTUBHOCTD, TOTOBHOCTbH u
CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEAENEHUIO, CIOCOOHOCTh CTaBUTh I€JIM U CTPOMTH
KNU3HCHHBIC ITIVIaHBI,

— TOTOBHOCTb U CIIOCOOHOCTH 00ECIeUnTh cebe U CBOUM OJIM3KUM JOCTOMHYIO )KU3Hb B
MPOLECCE CaMOCTOSATENIBHOM, TBOPYECKON M OTBETCTBEHHOM JEATEIbHOCTH;

— TOTOBHOCTh M CHOCOOHOCTH OOy4aloUIMXCs K CaMOPa3BUTHIO U CAMOBOCIHUTAHUIO B
COOTBETCTBUU C 00I[€YeIOBEYECKUMHU LIEHHOCTSIMH U WJeallaMU T'PakIaHCKOT 0 OOIIeCcTBa;

— MPUHATAE U pealn3aius IEHHOCTEH 370poBOTO M Oe3omacHOro oOpas3a KU3HH,
OepeXxHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHWE K COOCTBEHHOMY (u3mueckoMy u
MICUXOJIOTMYECKOMY 3/I0POBBIO;

— HEMpPUITHE BPEAHBIX MIPUBBIUEK: KYPEHHUS, YIIOTPEOICHHSI alIKOTOJIsl, HAPKOTUKOB.

JIMYHOCTHBIE Pe3y/bTaThl B cpepe OTHOMIEHUH 00yHAKIIHUXCH K 3aKOHY, TOCYIapCTBY
U K IPAXKIAHCKOMY 00111eCTBY:

— MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKU U
OOLIECTBEHHON MpPAaKTHUKH, OCHOBAaHHOE Ha JMaiore KyiabTyp, a TakkKe pasInyHbIX GopMm
0OLIECTBEHHOTO CO3HAHUS, OCO3HAHKME CBOET0 MECTA B MOJMUKYJIHTYPHOM MHUPE.

JIMYHOCTHBIE Ppe3yJabTaTbl B c(epe OTHOIICHUH O00y4alUIUXCH € OKPY:KAOUUMM
JIOAbMU:

— HPaBCTBEHHOE CO3HAHME M TIOBEJCHHE HAa OCHOBE YCBOCHHS OOIIEYETOBEUYECKUX
LIEHHOCTEH, TOJIEPAHTHOTO CO3HAHWS U IOBEICHUS B IMOJIUKYJIbTYPHOM MHUpPE, TOTOBHOCTU U
CIIOCOOHOCTH BECTH JHAJIOT C JIPYTMMH JIIOJAbMH, TOCTHTaTh B HEM B3aWMOTIOHHUMAHUS, HAXOIHUTh
oOIlIue eNTu ¥ COTPYIHUYATD JUIsl KX JOCTHKCHHUS,

— pa3BUTHE KOMIIETEHIIMH COTPYIHMYECTBA CO CBEPCTHUKAMHM, B3POCIBIMH B
o0Opa3oBaTesbHON, OOIIECTBEHHO MOJIE3HOH, y4eOHO-HCCIIe0BAaTENbCKOM, MPOEKTHOW W APYrHx
BH/IaX JIESATEIIbHOCTH.

JInyHOCTHBIE Pe3y/IbTATHI B c)epe OTHOLICHNH 00yYAIOMIMXCH K OKPY:KAI0LIEeMy MHPY,
JKMBOM NIpUpoe:

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Da3BUTHS HAYKH,

S3HAYMMOCTHU HAYKH, BJAJACHUC I[OCTOBepHOﬁ HH(I)OpMaHHeﬁ 0 TCpCAOBLIX JOCTUKCHHUAX U
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OTKPBITHSIX MHUPOBON M OTEUECTBEHHOW HAYKH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHHIX 00
YCTPOMCTBE MUPA;

— TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO, B TOM YHCJIE CaMO00Opa3oBaHUIO, Ha
MPOTSHKECHUU BCEH KU3HH; CO3HATEIIHLHOE OTHOIICHUE K HEMPEPHIBHOMY 00pPa30BaHHIO KAK YCIOBUIO
YCIEHOH MpopeCCHOHATBHON U O0IIECTBEHHOU IS TSIIEHOCTH;

— 9KOJIOTUYECKAsl KYyJIbTypa, OCpeKHOE OTHOUIEHUS K POJHON 3eMiie, MPUPOIHBIM
OorarctBam Poccum W Mupa; TMOHMUMAaHWE BIIMSHHS COIMAIBLHO-YKOHOMHUYECKUX IPOIIECCOB Ha
COCTOSIHME TPHUPOJHON M COIMAIBHOW Cpellbl, OTBETCTBEHHOCTh 3a COCTOSHHE MPHUPOIHBIX
pecypcoB; YMEHUS M HaBBIKM PA3yMHOTO MPUPOOIOIH30BAHUS, HETEPIUMOE OTHOIICHUE K
JNEUCTBUSIM, TIPUHOCSAIIMM BpEI JKOJOTHHU; TPHOOPETEHHE OMbITa HAKOJOrO-HapaBICHHON
NEeSITETHHOCTH.

JIMYHOCTHBIEC pe3yJbTaTbl B c(epe OTHOWIEHHSI 00y4YaWINUXCA K TpPyay, B cdepe
COIHATBHO-IKOHOMHUYECKHUX OTHOIIIEHHIA:

— MOTPEOHOCTh TPYIUTHCS, YBWKEHHE K TPYyAy H JIOASIM Tpylda, TPYIOBBIM
JTOCTIDKCHHSIM, J0OPOCOBECTHOE, OTBETCTBEHHOE W TBOPUYECKOE OTHOIICHHE K pPa3HbIM BHUIAM
TPYAOBOM JEATEIBHOCTH;

— TOTOBHOCTh K CaMOOOCITY>KMBaHHIO, BKJIIoUasi 00y4eHHE M BBINIOJHEHHE AOMAIIHUX
00s13aHHOCTEI.

JIMYHOCTHBIE pe3yJbTaThl B cepe Ppu3nueckoro, NCUXoJ0ru4ecKoro, CONMaILHOr0 U
aKaJeMU4ecKoro 0J1aronoJyqus 00y4arommxcs:

— ¢uznueckoe, SMOIMOHAIBHO-TICUXOJOTHYECKOe,  COLMallbHOE  OJjaromoiydue
oOyuaronuxcs B JKU3HM OOpa3oBaTeNbHOM OpraHu3alyM, OUIYIIEHHE AEeTbMU O€30MacHOCTU U
MICUXO0JIOTUYeCKOro koMpopra, nHOPMAITMOHHON 0€30MIaCHOCTH.

MeTanpeamMeTHble pe3yabTaThbl:

MetanpeaMeTHble  pe3ylbTaThl OCBOCHHS OCHOBHOW 0Opa30BaTeNbHOM IPOTpaMMbI
MIpeJICTaBJICHbI TPEeMs IPYIIIaMU YHUBEPCAIbHBIX YueOHbIX aAericTBuid (YVY /).

PeryastuBusbie YY /1

BbInyCKHUK HAYYHUTCH:

—  CaMOCTOSITEJIbHO ONPEAETATh LEIH, 3a/1aBaTh NapaMeTpbl U KPUTEPUH, 110 KOTOPBIM MOYXHO
ONPENIEIUTh, UTO LENb JOCTUTHYTA;

—  OLICHHMBaThb BO3MOJKHBIE TOCJIEACTBUS JOCTHUKEHHUS MOCTABJICHHOM €U B JIEATEIbHOCTH,
COOCTBEHHOU >KM3HU W JKU3HHM OKPYKAIOIIUX JIOACH, OCHOBBIBASICh HAa COOOPaKEHUSX STUKU H
MOpau;

— CcTaBUTh U (GOPMYIUPOBaTh COOCTBEHHBIC 3aJaud B OOPa30BATENBHOW JESITEILHOCTH U

JKU3HCHHBIX CUTYAl X,



— OLIGHHMBaThb pECypchbl, B TOM 4YHUCJIE€ BpeMs U JApyrue HeMmaTepualibHble PECYPCHI,
HEOOXOIUMBIC JUTS TIOCTHXKEHUS TIOCTABIICHHOH IIEITH;

— BBIOMpaTh TYTh JOCTWIKEHHS IIeJIM, IUTAHUPOBATh pEIICHHE IIOCTABJICHHBIX 3aj1ad,
ONTUMU3UPYS MaTEepUAIIbHbIC U HEMATepUaIbHBIC 3aTPATHI;

—  OpraHm30BBIBATH JI(PQPEKTUBHBIA TOWCK PECYypCOB, HEOOXOAMMBIX JUIS JOCTHYKCHHS
IMOCTaBIICHHOM 1IN,

—  COIOCTABJISITh MOJYYCHHBIA PE3YNbTAT IEATEILHOCTH C IOCTABICHHON 3apaHee 1EIbIO.

ITo3naBaTenbublie YY /I
BbInyckHUK HAY4YHTCSH:

— HCKaTh ¥ HAXOJUTh OOOOIIEHHBIE CMOCOOBI pElIeHUs 3a7ad, B TOM YHUCJE, OCYIIECTBIATH
pa3BepHYThI HWHGOPMAIIMOHHBIA TIOMCK W CTaBUTh HAa €ro OCHOBE HOBbIe (y4eOHbIE U
M03HaBaTeNNbHbIE) 33/1a4H;

— KpWUTHYECKH OIICHMBAaTh W HMHTEPIPETUPOBATh HWHOOPMAIUIO C Pa3HBIX TO3UIUH,
pacrno3HaBaTh U (PUKCHPOBATH MPOTHUBOPEUHNS B HHPOPMAIIMOHHBIX HCTOYHUKAX;

—  HWCIOJB30BaTh PA3JMYHBIE MOJCIBHO-CXEMAaTHYECKUE CPEACTBA JUISl TPEICTABICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIIECHUH, a TaKKe MPOTUBOPEUHii, BBISBICHHBIX B MH(POPMAIIMOHHBIX
HCTOYHUKAX;

— HaxoJWThb U TMPUBOAUTH KPUTHUYECKHUE ApTYMEHTHl B OTHOIIECHUU NEHCTBUN M CYXACHUU
JPYroro; CIOKOMHO M pa3yMHO OTHOCHTBCS K KpPUTHYECKHMM 3aMEUYaHHsIM B OTHOLICHUH
cOOCTBEHHOTO CY)KJICHUS, pacCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOJWUTHb 3a paMKU Yy4eOHOTro MpeaMeTa M OCYHIECTBIIATH LieJICHANpPaBICHHBIH MOUCK
BO3MOXHOCTEH JJIsl IIMPOKOIo MEpeHoca CPeICTB U CIOCOOOB IEHCTBUS;

—  BBICTpauBaTh UHAMBUAYAIbHYIO 00pPa30BaTENIbHYIO TPAEKTOPHIO, YUUTHIBASI OTPAHUUEHUS CO
CTOPOHBI APYIUX YUACTHUKOB U PECYPCHBIE OTPaHUYCHUS;

—  MEHSTh U yepPKUBATh pPa3HbIC MO3UIIUU B TO3HABATEILHOU JIESTEIILHOCTH.

Kommynukatusubie YY |
BbInyCKHUK HAYYHUTCH:

—  OCYILECTBIATH JETOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHKAMM, TaK M CO B3POCIBIMU (Kak
BHYTpU 00pa3oBaTelIbHON OpraHu3allii, TaKk M 3a ee MpeAelamMu), MoadupaTh MapTHEPOB Ui
JIEIOBOM KOMMYHMKAIIMM HCXOJS M3 COOOpa)KeHWil pe3yIbTaTMBHOCTU B3aMMOJCWUCTBUS, a HE
JIMYHBIX CUMIIATHIA;

—  TIpU OCYIIECTBIIEHUU TPYIIOBOM pabOTHI OBITh KaK PYKOBOJHUTENEM, TaK M YWICHOM KOMAaH/IbI
B Pa3HBIX POJIsX (TeHepaTop ujei, KPUTUK, UCTIOTHUTEIb, BEICTYAIOIIHMA, SKCIIEPT U T.1.);

—  KOODJAMHHPOBATh M BBINOJIHATH pabOTy B YCIOBHSIX pEalbHOTO, BHUPTYaIbHOTO H

KOM6I/IHI/Ip0BaHHOFO B3aHMOHeﬁCTBHH;



—  pa3BepHYTO, JIOTUYHO W TOYHO W3JaraTh CBOI TOYKY 3PEHHSI C WCIOJIb30BAHUEM
a/ICKBaTHBIX (YCTHBIX U MMMUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

—  pacro3HaBaTh KOH(DIUKTOTEHHBIC CUTYAIlMH ¥ NPEAOTBpAIIaTh KOH(GIUKTHI 10 UX aKTHBHOM
¢da3pl, BBICTpaWBaTH JCIOBYIO H O0pa30BaTEIbHYIO KOMMYHHUKAIUIO, H30eras JIHMYHOCTHBIX
OLICHOYHBIX CYKJICHHM.

IIpeameTHbIe pe3yabTaThI:
B pe3yabTare m3yueHusi yueOHOro mpeamera «XuMus» Ha YPOBHE CpPeIHEro o0o0Iiero
o0pa3oBaHus:
BoinycKHUK HA 6230BOM YPOBHE HAYYHTCS:

—  pacKphIBaTh Ha MPUMEPAX POJIb XUMHH B (JOPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTHUHBI
MHUpa U B IPAKTUIECKOU JCSITETLHOCTH YEIIOBEKA;

—  JIeMOHCTPHPOBATh Ha NPHUMEpax B3aUMOCBSA3b MEKIY XUMHUEH W TPYTHMMH €CTECTBEHHBIMH
HayKaMH;

—  pacKphIBaTh Ha MPUMEPAX MOJIOKEHUS TCOPHH XUMHIECKOTO cTpoeHUs: A.M. ByTieposa;

— moHMMAaTh pusndeckuit cmbica [lepuoanueckoro 3akona /I.J1. MenzaeneeBa u Ha €ro OCHOBE
OOBSCHATH 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB OT
AIIEKTPOHHOTO CTPOEHUSI aTOMOB;

—  OOBACHATH NMPUYMHBI MHOTOOOpAa3usi BEIIECTB HA OCHOBE OONIMX MpEACTaBICHUN 00 uX
COCTaBE€ U CTPOCHHH;

— TOPUMEHSTHh TMpaBUjia CHUCTEMATUYECKOM MEXIyHapOJHOM HOMEHKJIATyphl Kak CpeAcTBa
pasnuyeHus U UACHTU(UKAIIMY BEIIECTB 10 UX COCTaBY U CTPOECHHUIO;

—  COCTaBIIAITh MOJIEKYJISIPHbIE U CTPYKTypHble (OpPMYJbl OpPraHMYECKUX BEUIECTB Kak
HocuTeneld wuHGOpMaM O CTPOSHUU BEIIECTBA, €ro CBOICTBAX W MPHUHAJIEKHOCTH K
OTIpeJIeIECHHOMY KJlacCcy COeTUHEHUII;

—  XapakTepu3oBaTh OpPraHMYECKHE BEUIECTBAa [0 COCTaBy, CTPOCHHIO M CBOMCTBaM,
yCTaHABIUBATh MPUUMHHO-CJIEICTBEHHBIEC CBSI3U MEXy JaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

— TOPUBOJUTH NPHUMEPHl XUMHUYECKHX PEaKIUi, PACKpPBIBAIOLIUX XapaKTepHBbIE CBOICTBA
TUMAYHBIX TPEICTABUTENEH KJIACCOB OPraHMYECKUX BEIIECTB C LETbI0 MX HICHTUPUKAIUU U
00BsiICHEHUS 00JIaCTH TPUMEHEHUS;

—  TPOTHO3MPOBATh BO3MOXHOCTh MPOTEKAHUS XMMUYECKHX PEaKIUil Ha OCHOBE 3HAHUU O
TUTAX XUMUYECKON CBA3U B MOJIEKYyJIaX PeareéHTOB M UX PEaKIIMOHHON CIIOCOOHOCTH;

—  UCHONB30BaTh 3HAHHUS O COCTaBe, CTPOCHWHM M XUMHUYECKHX CBOMCTBAaX BELIECTB JUISA

0e30IacHOro INPpHUMCHCHUA B HpaKTHqCCKOﬁ ACATCIBbHOCTH,



—  TPUBOJUTH HPUMEpPHI MPAKTUYECKOTO HCIHOJIB30BAHUS NPOIYKTOB IepepaboTKH HePTH U
MMpUPOAHOr0 ra3a, BBICOKOMOJICKYIIAPHBIX COGI[I/IHGHI/II;’I (HOJII/IE)TI/IJIGHa, CUHTCTUYCCKOI'0 Kaydyka,
aleTaTHOTO BOJIOKHA);

—  TPOBOAMTH OIBITHI TI0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB: TJUIEPUHA, YKCYCHOM
KHCJIOTBI, HCIIPCACIIBbHBIX JXUPOB, I'NIFOKO3bI, Kpaxmalia, 0€JIKOB — B COCTaBe IMUIICBBLIX IPOAYKTOB U
KOCMCTHUYCCKUX CPCACTB,

- BJIAZICTh IIpaBWJIaMW W IPUCMaMH Oe3omacHoO pa6OTI>I C XMMHYECCKMMH BEUICCTBAMU H
1abopaTopHBIM 000PYI0BaHUEM;

- YCTaHaBJIMBATb 3aBHUCHMOCTH CKOPOCTHU XUMHYECKOH p€akuuu n CMCIICHHUA XUMHYCCKOI'O
PaBHOBECHA OT pa3JIMYHBIX Q)aKTOPOB C OCJIBI0 ONPECACIICHUA OIITHMAJIbHBIX YCJIOBI/Ifl MMPOTCKAHUA
XUMHYECCKHUX ITPOLECCOB,

—  TIPUBOJUTH MIPUMEPHI TUAPOIIHM3A COJICH B IIOBCETHEBHON )KU3HU YETIOBEKA;

— IIPHUBOJUTDH IIPHUMCEPHBI OKHUCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Ifl B mnpupoae,
MMPOU3BOJACTBCHHBIX ITPOLECCAX U X KUBHEACATCIIBHOCTH OPTraHU3MOB,

—  TIPUBOJIUTH NPUMEPHl XUMUYECKUX PEaKIUi, paCKphIBAIOLIUX 00IINe XMMUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — METAJUIOB 1 HEMETAJIIIOB;

— TMPOBOAMTH pAcYeThl HA HAXOXICHHE MOJICKYISIpPHOW (QOPMYIBl  YIIeBOAOPOIa IO
MPOJYKTaM CrOpPaHHS W IO €ro OTHOCUTEIHHON IUIOTHOCTH M MAacCOBBIM JOJISIM DJIEMEHTOB,
BXOJISIIIIUX B €r0 COCTAB;

—  BJIQJICTh TpaBWIAMHU O€30MacHOr0 OOpalleHUs] C EAKHUMH, TOPIOYHUMH M TOKCUYHBIMH
BEIIECTBAMHU, CPEIICTBAMH OBITOBOW XHMHU;

—  OCYIIECTBJISATh TOHWCK XMMHYECKOH wWHGOpMalMM MO Ha3BaHWSIM, HICHTH(HUKATOpaMm,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

—  KPUTHYECKU OILICHUBATh W MHTEPIPETHPOBATH XUMHUYECKYIO HH()OPMAIUIO, COICPKAIIYIOCS
B COOOINEHUSIX CPEICTB MaccoBOW WHpOpManuu, pecypcax MHTepHeTa, HaydyHO-NOMYJSPHBIX
CTaThsX C TOYKH 3PCHHUSI €CTCCTBEHHOHAYYHON KOPPEKTHOCTH B IICJNISAX BBISBJICHUS OIIMOOYHBIX
CyXJIeHHI U (HOpMUPOBaHHS COOCTBEHHOM MMO3UIIHH;

—  MPEACTABIIATh IYTH PEIICHHs TIO0ATbHBIX MPOOJIEM, CTOSIIMX IEpe]] YeIOBEYCCTBOM:
9KOJIOTUYECKUX, SHEPT€TUUECKUX, ChIPHEBBIX, U POJIb XUMHUH B PELICHUU ITUX MTPOOIIEM.

BbinyckHHK Ha 62a30BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYUTHCS:

— uutrocmpuposams HA npumepax CmaHoe/leHue U 360J1IYUI0 OPZCIHLF{@CKOIZ XUMUU KAK HAYKU
HA pa3ludHblX UCMOPUHECKUX omanax ee paseumus,

—  UCNONIb306aMb  MemOoObl HAYYHO2O0 MNO3HAHUSL NPU BbINOJHEHUU NPOEeKMO8 U YYeOHO-
UCCe008aMENbCKUX  3A0aY NO  U3VUEHUIO CBOUCMS, CNnoco608 NONY4YeHUus U pPAacno3HaABaAHUs

OpcaHUu4YecKux eewecme,



—  00BACHAMb NPUPOOY U CNOCOOBL 0OPA3Z0BAHUSL XUMUYECKOU C853U. KOBALEHMHOU (NOJISIPHOL,
HENONAPHOU), UOHHOU, Memalluyeckou, 6000POOHOU — C UYelblo ONnpeodeleHUs XuMuieckou
AKMUBHOCMU BeUecme,

—  YCmanasau8amsv 2eHemudeckylo Cesa3b Medcoy KIACCaMu Op2aHudeckux eeujecmse OJisl
000CHOBAHUS NPUHYUNUATLHOU BO3MONCHOCIU NOJYYEHUS OP2AHUYECKUX COeOUHEHUUl 3A0aHHO20
cocmasa u cmpoeHusi;

—  YCMAaMasaueamyv 63auMOCeA3U MeHcoy akmamu u meopuell, NPUYUHOU U cle0Cmeuem npu
amanuze npooOIeMHbIX cumyayuii U 060CHOBAHUU NPUHUMAEMbIX PeuleHUuti Ha OCHO8e XUMUYECKUX
SHaHUU.

BhInyCKHUK HA YIJIy0JIEeHHOM YPOBHE HAYUHMTCS:

—  pacKphIBaTh Ha MPUMEPAX POJIb XUMHH B (JOPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTHUHBI
MHpa W B TPAKTUYCCKOW JEATCIILHOCTH 4YeJIOBEKa, B3aMMOCBS3b MEXKIY XHUMHEH H JIPYTHMH
€CTECTBCHHBIMU HayKaMH;

—  WUTIOCTPUPOBATH HA MIPUMEPAX CTAHOBJICHUE U HBOJIIOIMIO OPTAHUYECKOW XUMUH KaK HAYKH
Ha Pa3JIMYHBIX HCTOPHUYSCKUX dTalaxX e¢ Pa3BUTHS;

—  yCTaHaBJIMBaTh MPUYUHHO-CJIEJICTBEHHBIE CBSA3M MEXKAY CTPOCHHEM aTOMOB XHMHYECKUX
AJIEMEHTOB U MEPUOAUYECKUM H3MEHEHHEM CBOWCTB XMMHYECKHX AJIEMEHTOB U UX COCJAMHEHUH B
COOTBETCTBUU C MOJ0KEHHUEM XUMHUECKUX 3JIEMEHTOB B MEPUOIMUECKON CHUCTEME;

—  aHAJIM3MPOBATh COCTaB, CTPOEHUE U CBOMCTBA BEIECTB, MPUMEHSS MOJOXKEHUS OCHOBHBIX
XUMHUYECKUX TEOPUH: XHMMHYECKOrO CTPOCHHUS OpraHudyeckux coenuHeHuid A.M. byrtieposa,
CTpPOEHHUSI aToMa, XHUMHUYECKOU CBSI3U, AJIEKTPOJUTUUYECKOM UCCOIMAIMM KHCIOT M OCHOBAaHUU;
YCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIEC CBSI3U MEXAY CBOMCTBAMHU BEIECTBA U €0 COCTAaBOM U
CTpOEHHUEM;

— TOpPUMEHSTHh TMpaBUjia CHUCTEMATUYECKOM MEXIyHAapOJIHOM HOMEHKJIATyphl Kak CpeAcTBa
pasnuyYeHus U UACHTU(UKAIIMY BEIIECTB 10 UX COCTaBY U CTPOECHHUIO;

—  COCTaBIISAITh MOJIEKYJISIPHbIE U CTPYKTYpHbIE (DOPMYJIbl HEOPraHUYECKHMX M OPraHMYECKUX
BEIIECTB KaK HOCHUTENECH MH(POPMAIIMN O CTPOCHHUHU BEIIECTBA, €r0 CBOMCTBAX M MPUHAIEKHOCTH K
OTpeJIeIeHHOMY KJlacCcy COeTUHEHU;

—  OOBSACHATH MPHUPOY U CTIOCOOBI 00pa30BaHMS XUMUYECKON CBSI3U: KOBAJCHTHOH (TIOJSPHOMA,
HEMOJIAPHOW), WOHHOW, METAJNTUYECKOW, BOJOPOJHOM — C LEIbI0 OMPECICHUS XUMUYECKOU
AKTUBHOCTH BEI[ECTB;

—  XapakTepu3oBaTh (U3NYECKHE CBOWCTBA HEOPTaHMYECKUX MU OPraHUYEeCKHX BEIIECTB H
yCTaHABIUBATh 3aBUCHUMOCTH (PU3NYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAJUTMUECKON PEIIETKY;

—  XapakTepu30BaTh 3aKOHOMEPHOCTH B M3MEHEHHH XMMHYECKHX CBONCTB MPOCTBHIX BEIIECTB,

BOJOPOAHBIX COGHHHCHHﬁ, BBICHINX OKCUIOB U THAPOKCUIOB,



—  TPHUBOJUTH NMPUMEPHl XUMUYECKUX PEAKIIMHA, PACKPHIBAIOIIUX XapaKTePHbIC XUMHUYECKUE
CBOWCTBAa HEOPraHMYECKUX W OPraHUYECKUX BEIIECTB HW3YYCHHBIX KJIACCOB C IMENBI0 UX
UACHTHU(PHUKAITMN ¥ 00bICHEHUS 00JaCTH IPUMEHCHHUS,

—  OTpENCNATh MEXaHHW3M pEaKIMH B 3aBUCUMOCTH OT YCIIOBHW IPOBEICHUS PEAKIMH |
MIPOTHO3UPOBATH BO3MOXKHOCTh NMPOTECKAHHSI XUMHUYECKHX PEAKIMi Ha OCHOBE THIA XUMHYCCKOU
CBSI3M M aKTUBHOCTH PEarcHTOB;

—  yCTaHaBJIMBATh 3aBHCUMOCTHh PEAKIIMOHHOW CIOCOOHOCTH OPraHWYECKHX COCTUHCHHH OT
XapakTepa B3aMMHOTO BJIMSHHS aTOMOB B MOJIGKYJIaX C IIEJII0 MPOTHO3MPOBAHUS IPOTYKTOB
peaxIuu;

—  yCTaHaBJIWBATh 3aBHCHUMOCTH CKOPOCTH XMMHYECKOH PEAKIIMH W CMEIICHHS XUMHYECKOTO
PaBHOBECHS OT Pa3iMYHBIX (DAKTOPOB C IMEJILIO ONMPEACIICHUS ONTHMAIBHBIX YCIOBHUHN MPOTCKAHUS
XHUMHYECKUX TPOIECCOB;

—  yCTaHaBJIMBATh TCHETHYCCKYIO CBSI3b MEXIY KJIaCCAMH HEOPraHWYEeCKHX M OPraHWYECKUX
BEIIECTB JUII OOOCHOBAHWS TNPHUHIIUITHAIBHON BO3MOYKHOCTH TIOJYYCHHS HEOPTaHWYECKUX M
OpPraHWYECKUX COCAMHCHHI 3aJIAaHHOTO COCTaBa M CTPOCHHS,

—  TOAOMpAaTh pPEareHTHl, YCIOBHS W ONPEACIATh NPOAYKTHI PpPEaKIuid, TO3BOJISIOMINX
pealin30BaTh J1JA0OPATOPHBIC U MPOMBIIIJICHHBIE CIIOCOOBI MOJTydeHHUS BAKHEHIIIMX HEOPTaHHISCKUX
Y OPTaHWYECKUX BEIIECTB;

—  OMpEICNATh XapakTep Cpeibl B pe3ysibTaTe THAPOJIN3a HEOPTraHWYCCKUX M OPraHHYSCKUX
BEIICCTB M IPHBOJUTH IPUMEPHl THAPOJIM3a BEHICCTB B IOBCEIHCBHOM JKU3HU YEJIOBEKa,
OHMOJIOTMYEeCKHX OOMEHHBIX IPOIECCax U MPOMBIIUICHHOCTH;

—  TPHUBOJUTH TNPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTCIIBHBIX  PEAKIMH B  MPHUPOJIE,
IIPOU3BOJICTBEHHBIX MPOIIECCAX M KU3HECATCIIBHOCTH OPraHu3MOB;

—  00OCHOBBIBAThH MPAKTUYECKOE MCITOJIH30BAHME HEOPTaHWYCCKUX M OPTaHWMYSCKUX BEIICCTB U
UX PEaKIUi B IPOMBIIIJICHHOCTH U OBITY;

—  BBINOJHATh XUMHUYECCKHN IKCIIEPUMEHT TI0 PACIO3HABAHUIO M MOJIYYCHHUIO HEOPTaHUYECKUX
1 OPraHUYECKUX BEICCTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIaccaM COCAMHEHHH, B COOTBETCTBUHU C
MpaBUJIaMH M TNpUEeMaMH Oe30macHOW padOThl ¢ XMMHYCCKHMH BEIIECTBAMH U J1a0OpaTOPHBIM
obopynoBaHueM;

—  TPOBOAMUTH PacdeThl HA OCHOBE XMMHUYECKUX (GOPMYN U ypaBHEHUH pEaKIIHii: HaAXOKICHHE
MOJIEKYJSIpHON  (OpPMYIIbI OpraHMYECKOTO BEIIEeCTBA IO €ro IUIOTHOCTH M MAacCOBBIM JIOJISIM
AIIEMEHTOB, BXOJIIMX B €r0 COCTaB, WU MO MPOIYKTaM CrOpaHUs; PacyeThl MAacCOBOHM IOJH
(Macchl) XMMHUYECKOTO COCIMHEHHs] B CMECH; pacueThl Macchl (00beMa, KOIWYEecTBa BEIIECTBA)
MPOJIYKTOB PEaKIIMHU, €CIIU OJHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH); pacueThl MaCCOBOM

uii 00bEeMHOM A0JIM BbIXOJAa IMPOAYKTAa pPCaKIHU OT TCOPCTUUCCKU BO3MOKHOTO, pPACUCTLI
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TeroBoro 3¢dekra peakyuu; pacyeTbl 0ObEMHBIX OTHOLICHHHA T'a30B MPU XUMHYECKHX PEaKIIHIX;
pacueTbl Macchl (00beMa, KOJMUYECTBA BEIIECTBA) MPOIYKTa PEaKIiH, €CIU OJHO U3 BEIIECTB JaHO
B BUJIC PACTBOpPA C ONPEICIICHHOW MAacCOBOM JI0JIEH PACTBOPEHHOI'O BEILIECTBA;

—  HCIOJIb30BaTh METO/bl HAYYHOTO MO3HAHMS: aHAJIM3, CUHTE3, MOACIMPOBAHNE XUMHUUYECKUX
IIPOLIECCOB U SIBJIEHUN — MPU PEUICHUH Y4e€OHO-UCCIIE0BATENbCKUX 3ajau [0 U3yYEHHUIO CBOICTB,
CTOocO0OB TMOJTyYSHHS U PACTIO3HABAHUS OPTaHNYECKUX BEIIECTB;

— BJaAeTh NpaBujaMu 0e€30MacHOro oOOpalleHusi C €AKUMH, TOPIOYUMH U TOKCHYHBIMH
BEIIECTBAMU, CPEACTBAMH OBITOBOM XUMUM;

—  OCYILECTBJISATh NOMCK XUMHUYECKOW HH(GOpPMalUUMu MO Ha3BaHMSIM, HUIEHTUQHUKATOpaM,
CTPYKTYpPHBIM (pOpMYyJiaM BEIIECTB;

—  KPUTHYECKU OLEHUBAThb M MHTEPHPETUPOBATH XUMUUYECKYIO0 MH(POPMAIUIO, COJEPKAIIYIOCS
B COOOIIEHUSX CpeACTB MaccoBod uHpopmanuu, pecypcax HHTepHeTa, HaydHO-MOMYJISPHBIX
CTaThsIX C TOYKU 3PEHUS] €CTECTBEHHO-HAYYHON KOPPEKTHOCTU B LIEISAX BBISBICHHS OMIMOOYHBIX
CyXKJeHu U popMUpoBaHUS COOCTBEHHOM MO3HITUH;

—  yCTaHaBJIMBaTh B3aHUMOCBS3U MEXAy (pakTaMud U Teopuel, NPUYMHOW U CJIEICTBUEM IPHU
aHaJIn3e MPOOJIEMHBIX CUTYalllii 1 00OCHOBAaHUU NMPUHUMAEMbIX PEIIEHUH Ha OCHOBE XUMHUYECKHUX
3HAHWM;

—  TPEICTaBNSATh MYTH PEIICHUs TI00aIbHBIX MPOOJEeM, CTOSIIMX IEepe] YelIOBEYECTBOM, U
MEPCTIEKTUBHBIX HAIMpPaBICHUNA PAa3BUTUS XUMUYECKMX TEXHOJIOTHH, B TOM YHCJIE TEXHOJIOTHM
COBPEMEHHBIX MaTepuajoB C PazNU4YHON (YHKIMOHAIHHOCTHIO, BO300HOBIISIEMBIX HCTOYHUKOB
CBIPBS, TEpepabOTKU M YTHIIM3ALUU TPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

BhinycKkHUK Ha yr/1y0JIeHHOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYUTHCS:

—  Qopmynupoeame yenvb UCCIE008AHUSA, B8bIOBULAMb U NPOBEPAMb IKCNEPUMEHMATLHO
2unomesvl 0 XUMUYECKUX CBOLUCMBAX 6eujecms HA OCHO8e UX COCMA8a U CMPOEHUs, Ux
CnOCOOHOCMU 6CMYNAmMb 8 XuMuuecKue peaxyuu, o0 Xapakmepe U HPOOYKMAX PA3IUUHBIX
XUMUYECKUX pearyull;

—  CcamMocmosamenbHo NIAHUPOBAMb U NPOBOOUMb XUMUYECKUe IKCNepUMeHmbl ¢ coOI00eHueM
npasun 6e3onacHol pabomel ¢ 8ewjecmsamu u 1aO0pamopHviM 000pyY008aHUEM,

—  uHmepnpemuposamv OAHHbIe O COCMAse U CMPOeHUU Geuecms, NOLYYeHHble ¢ NOMOUbIO
COBPEMEHHBIX PUIUKO-XUMUUECKUX MEMOO08,

—  OnucvLlBamv COCMOSIHUE JJIeKMPOHA 6 amoMe HA OCHOBEe COBPEMEHHbIX KBAHMOBO-
MEXAHUYECKUX NPpedCmasieHutl 0 CmpoeHuu amoma 071 00bACHeHUs Pe3yIbmamos CNeKmpaibHO20
ananuza eewecme;

—  Xapakxmepuzoeamsv — polb  A30MOCO0EPHCAUUX — 2eMEPOYUKIUYECKUX — COeOUHEeHULl U

HYKJII€EUHOBbIX KUCIOMmM KAK BACHEUUUX OUONO2UHECKU AKMUBHBIX eseuecms,
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—  NPOZHO3UPOBAMb  BO3MONCHOCMbL  NPOMEKAHUS  OKUCTUMENbHO-80CCIAHOBUMENbHBIX
Ppeaxkyutl, 1excauux 8 0CHO8e NPUPOOHBIX U NPOU3BOOCIBEHHBIX NPOYECCO8.

VYueOHbiii Tutan Ha miydenue xumuu B 10-11 krmaccax Ha 06a30BOM YpOBHE OTBOAMT Mo 1
yu4eOHOMY Yacy B HEIEIIO B TEUCHHE KaXI0TO rojia 00ydeHust, uToro 68 gacos.

VYueOHbIil TUTaH Ha u3ydeHune xumuu B 10-11 kmaccax Ha pacmmpeHHOM 0a30BOM YPOBHE
OTBOJUT MO 2 y4eOHBIX Yaca B HEACIO B TEUCHUE KaXKI0TO rofa o0y4yenus, utoro 136 gacos.

@ opMBbI KOHTPOJISI: TECTUPOBAHKE, CAMOCTOsITENIbHAs paboTa, KOHTPOJIbHAsL padoTa, 3a4eT.
Conep:xxanue y4eOHOTo Kypca

B cootBerctBun ¢ ®I'OC COO xumusi MOXET M3y4yaThCsi Ha 0a30BOM W yriayOJeHHOM
YPOBHSIX.

W3yuenne xumum Ha  0a30BOM  YpOBHE OpPHEHTHPOBAHO Ha  oOecredyeHue
o0m1eo0pa3oBaTeabHON U OOIIEKYIbTYPHOU MOATOTOBKU BBITYCKHUKOB.

Conepxanrie 0a30BOTO Kypca TO3BOJSIET PACKPHITH BEAyIIHE WIEH W OT/ACIbHBIC
MIOJIOYKEHHMSI, BAKHBIE B TTO3HABATEIILHOM W MHUPOBO33PEHUECKOM OTHOIIICHHUH: 3aBHCHUMOCTh CBOHCTB
BEIIECTB OT COCTaBa W CTPOCHUS; OOYCIOBJICHHOCTh NMPHUMEHEHHs BEIIECTB HMX CBOWHCTBAMH,
MaTepHUaIbHOE €MHCTBO HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB; BO3pacTarouias pojb XUMUU
B CO3JJaHUH HOBBIX JIEKAPCTB U MATEPUAIIOB, B 9KOHOMUU ChIPbs, OXpaHe OKpYXKalouleil cpebl.

N3ydyeHne xumMuu Ha YriyOJe€HHOM YpOBHE MpEAroJiaraeT MOJHOE OCBOEHHE 0a3z0BOTrO
Kypca M BKJIIOYAeT paclldpeHHe MPEeIMETHBIX Pe3yIbTaTOB M COJEP:KaHUS, OPUEHTUPOBAHHOE Ha
MOATOTOBKY K MOCJeayroleMy npodeccnoHalbHOMY OO0pa30BaHMIO; Pa3BUTHE HHAWBUIYaTbHBIX
crocoOHOCTEH oOydarmuxcs IMyTeM OoJiee TIyOOKOTO, YeM 3TO IpeaycMaTpHBAETCs 0a30BBIM
KypCOM, OCBOEHHUSI OCHOB HAayK, CHCTEMaTHYE€CKHX 3HAHUW; yMEHHE MPUMEHSTh IOIy4CHHbIE
3HaHMUS JUIA DELIEHUS MPAKTUYECKUX M Y4eOHO-HCCIE0BATEIbCKUX 3aJad B H3MEHEHHOMH,
HECTaHJAPTHOW CHUTyallMM; YMEHHE CHUCTEMaTH3UpOBaThb M 0000IIaTh NOJy4YeHHbIE 3HAHUS.
N3ydeHnue npeamera Ha yriyOJeHHOM ypOBHE MO3BOJISIET CHOPMUPOBATH Y 00YJAIOMIMXCS YMEHUE
aHaAJIM3UPOBaTh, MPOTHO3UPOBATH M OIEHUBATh C TIO3HMIMH HKOJOTUYECKON Oe30MacHOCTH
MIOCJICJICTBUSL OBITOBOM U MPOU3BOJCTBEHHON JEATEIHLHOCTU YEIIOBEKA, CBSI3aHHOW C MOJyYEHUEM,
MIpUMEHEHHEM U TiepepaboTKOM BEIIECTB.

W3ydyenne mnpeamera «Xumus» B 4acTh (GOPMUPOBAHUA Y OOYUAIOUIUXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOEHHUS OOILIECHAyYHBIX METOJIOB IIO3HAHUSA, a TaKXKe MPaKTUYECKOro
NPUMEHEHHs] Hay4yHBIX 3HAHUI OCHOBAHO Ha MEXIIPEIMETHBIX CBA3SIX C IMpeaMeTaMu obiacteit
€CTECTBEHHBIX, MATEMaTHUYECKUX H TYMAaHUTAPHBIX HayK.

ba3oBrlil ypoBeHb

OCHOBBI OPraHUYeCKOi XHMHH

12



[losiBieHME U pa3BUTHE OPraHMYECKOM XMMHHM Kak Hayku. [IpenMer opraHudeckoi XUMHU.
MecTo 1 3HaYeHHE OPraHM4EeCKON XUMUU B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOEHUE KaK IOPSIOK COEAMHEHHS aTOMOB B MOJIEKYJE COIVIACHO HX
BaJICHTHOCTU. OCHOBHBIE MOJI0KEHUSI TEOPUU XMMHUECKOTO CTPOEHUSI OPraHUYECKUX COEAMHEHUN
A.M. BytiiepoBa. YriaepoaHblid CKEJIET OPraHUYECKOW MOJEKYNbl. KpaTHOCTh XMMHYECKOW CBSI3U.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMUYECKOTO CTPOEHUs MOJeKya. M3omepus U H30MeEpHI.
[lonsitne o ¢yHKIMOHANBHON Tpynme. [IpuHIMITEI KIaccCUpUKAIMM OPraHMYECKHX COCIUHEHHU.
Cucrematnueckas MEXJIyHapoJHas HOMEHKJIATypa M HIPUHLUUIBI 0O0pa3oBaHMsS Ha3BaHUU
OPraHNYeCKUX COCTMHECHUMH.

Anxanbl. Cmpoenue monekyivl memara. 1OMOJOTHUYECKMM psii alikaHOB. ['oMooru.
Howmenknarypa. M3omepusi yriaepoaHoro ckeiera. 3aKOHOMEPHOCTH W3MEHEHHUs (PU3MUECKHX
cBOMCTB. XHMHMUECKHE CBOMCTBa (Ha TpUMEpe MeTaHa U JTaHa): peakUuu 3aMelleHHUs
(rajJoreHupoBaHUE), JETHIPUPOBAHUS KaK CIOCOOBI MOJTy4eHUs BaKHEHIIMX COEIWHEHUN B
OpraHMyeckoM cHHTe3e. [opeHne MeraHa Kak OJMH M3 OCHOBHBIX HCTOYHHKOB TeIja B
MPOMBIIIJIEHHOCTH U ObITy. HaxoxneHue B mnpupone W NpUMEHEHUE alkaHoB. [lowamue o
YUKTIOANIKAHAX.

Ankenbl. Cmpoenue monekyavl smunena. 'omonornyeckuil psjg ankeHoB. HoMenkmnarypa.
N3omepus yriepoaHOro CKeyneTa v MOJIOKEHUsI KPaTHOW CBSA3U B MOJIEKYJIE. XUMUYECKHE CBOMCTBA
(Ha MpUMepe ITUJICHA): PEaKlUy MPUCOCAUHEHUS (TaJIOTeHUPOBAHUE, cUOPUPOBanie, TUIPATAIIHS,
2uopozanoceHupoganue) Kak cnocod mnosydyeHus: GyHKIMOHAIBHBIX TPOU3BOIHBIX YTIIEBOIOPO/IOB,
ropenus. [lonumepu3zanus 3TuaeHa Kak OCHOBHOE HAIMPAaBIIEHHE €ro UCnojab30BaHus. [lonusTriien
KaK KpYIMHOTOHHAKHBIN NPOJYKT XUMHUYECKOT0 pon3BoAcTBa. [I[puMeHenne stusieHa.

Ankaauensl U kaydyku. [lonarue o0 ankaaueHax Kak yriieBOJOpPOJAax C JBYMs IBOWHBIMU
cBs3simu. [lonmumepuszanus auBuHuia (OyraaueHa-1,3) kak crmoco0 MOMydeHUs CHHTETHYECKOTO
Kayuyka. HaTtypanpHblil U cuHTeTHYECKUN Kayuykd. Bynkanuzanus kayuyka. Pesuna. [Ipumenenue
KayuyyKa U PE3UHBI.

Ankunbel.  Cmpoenue  monekynol  ayemuneda. 1'OMOJIOTUYECKMH  psii  AJIKUHOB.
Homenknarypa. M3omepus yriiepoAHOro CKejlnera M IOJIOKEHUS KpPaTHOM CBSI3M B MOJIEKYIIE.
XUMHUECKHe CBOICTBa (Ha MpHMepe aleTUIeHa): PeaklMU NMPUCOEAWHEHMs (TaloreHUpoBaHMUE,
2uopuposanue, TUAPATALUS, 2UOPO2aAI02eHUPO8aHe) KaK CIOco0 MOMyYEeHUs MOJIUMEPOB U JPYruX
MIOJIE3HBIX MPOAYKTOB. ['OpeHue aneTwieHa Kak UCTOYHUK BBICOKOTEMIIEPATYpHOTO IUIAMEHHU IS
CBapKH M pe3Ku MeTauioB. IIpuMenenue aneruieHa.

Apenbl. beH30J1 Kak IpeaCTaBUTENb apOMaTHUECKUX YIIIEBOAOPOA0B. Cmpoenue mMonexynvl

Oenzona. XMMUYECKUE CBOMCTBA: pPCaKkiun 3aMCIICHUSA (TaHOPeHI/IPOBaHI/IC) KaK CIoco0 MOJIYYCHUA
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XUMHUYCCKHUX CPCACTB 3alIUThI paCTeHI/If/'I, IPpHUCOCANHCHUSA (FI/II[pI/IpOBaHI/Ie) KaK J0Ka3aTCJIbCTBO
HEMpeebHOro Xapakrepa 0eH3ona. Peakuus ropenus. [Ipumenenue 6eH3oua.

Cruptel. Knaccudukarusi, HOMEHKIATypa, M30MEpHsl CIIUPTOB. METaHONI M 3TaHON Kak
NpeACTAaBUTCIIM MPCACIBHBIX OJHOATOMHLBIX CIIMPTOB. XHUMUYECKUE CBOMCTBA (Ha nmpumMepe
METaHOJIa W JTAaHOJA): B3aUMOJICHCTBHME C HATPUEM KaK CIOCOO YCTAaHOBJICHUS HAJTHYUS
TUIPOKCOTPYIIBI, PEAKIHS C TaJIOTEHOBOJOPOJaMU KaK CIIOCO0 TIOMYYCHHS PACTBOPUTENICH,
ACryupartainys Kak CHOCO6 IMOJIy4YCHHA OTHJICHA. PCaKHI/Iﬂ TropC€HuA: CIHHUPTBI KaK TOIIJIMBO.
[TpumeHeHre MeTaHoIa U dTaHoJa. DU3HOTIOTHYecKOe EHCTBIE METAHOIA M 3TAHOJIA HA OPTaHU3M
YeJI0BeKa. DTUIEHIJINKOJIb U TJIMIOCPHUH KaK MPEACTABUTCIN MPCACIIbHBIX MHOT'OATOMHBIX CIIMPTOB.
KauectBennas pCaKknusgd Ha MHOIOATOMHBIC CIHUPTBI M €€ MNPHUMCHCHUC [JII PACIIO3HABAHUA
rmnepruHa B COCTAaBE€ KOCMECTHYCCKHUX CPEACTB. HpaKTI/ILICCKOC IMPUMCHCHUC OTUJICHTJIIMKOJIA H
TIIALEpUHA.

®enon. CtpoeHne MOJICKYNBl (peHona. Bzaumuoe GiusHue amomos 6 MojeKyie (enod.
Xumuyeckue ceolicmea: g3aumooelicmeue ¢ Hampuem, 2SUOPOKCUOOM —HAmMpus, OpPOMOM.
[Ipumenenue denouna.

Anpaerunel. Metanans (dopManbieryua) U dTaHAIb (aleTandbJAETH/]) KaK MPEeICTaBUTEIH
MpeNeNbHBIX  ambAerua0oB. KadecTBeHHBIE peakiMu Ha KapOOHHIIBHYIO TPYIIy (peaxius
«cepedpstHOTO 3epKayiay, B3amMojeicTBHe ¢ ruapokcuaoM meau (II) m mx mpumeHenue s
OoOHapyXEHHS TPEICIbHBIX albJCTHIOB B TPOMBINUICHHBIX CTOYHBIX BOJAX. TOKCHYHOCTh
anpaeruioB. [IpumeHenue Gopmaibaeruia u aneTaibIeruia.

KapOoHOBBIE KHCIOTBL. YKCYCHAsI KHCIOTa KaK MPEACTaBUTEINb MPEICIbHBIX 0JHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XHWMHUYECKHE CBOMCTBAa (Ha TpPUMEpE YKCYCHOW KHCIOTBI): PEAKIHU C
MeTaJUIaMH, OCHOBHBIMH OKCHJIAMH, OCHOBAaHHMSMHU M COJIIMH KaK TOJTBEPXKJCHHE CXOJICTBA C
HEOPraHUYeCKUMU KHUCIOTaMu. Peakius stepudukanum Kak croco0 MoJydeHus CI0XKHBIX d(DUPOB.
[TpumeneHne ykcycHOM KUCIoThl. [IpencTaBieHue 0 BEICHTNX KapOOHOBBIX KHCIIOTAX.

CrnosxHbie 3¢upbl 1 KUpbl. CroxxHbIe 3QUPBI KaK TPOIYKTHl B3aUMOIEHCTBUS KapOOHOBBIX
KACIOT CO chnupTamu. lIpuMeHEeHue CIOXHBIX JPUPOB B MHIICBOW U mapproMepHOU
MPOMBIIUICHHOCTH. JKUpPBI Kak CIOXHbBIE S(PHUPHI TIIHMIEPUHA U BBICIIAX KapOOHOBBIX KHUCIIOT.
PactutenbHble YW JKMBOTHBIE JKHPBL, HMX cOcTaB. Pacro3HaBaHHMe pacTUTENBHBIX JKUPOB Ha
OCHOBaHUU HMX HEMpeAeNbHOTO Xapakrepa. [IpuMenenue xupoB. ['Maponan3 UM OMBUICHHE KUPOB
KaK crmoco0 MPOMBINIJICHHOTO MOMYYeHHs COJei BBICIIMX KapOOHOBBIX KHCIOT. MBUIA KaK COJH
BBICIHIMX KapOOHOBBIX KHCIOT. MoroIue CBOCTBa MbLIA.

VYrnesoawl. Kiaccudukanus yrinesonos. Haxoxaenue yriaeBoaoB B mpupoje. [ roko3a Kak
anpreruocnupt. bposkenue rimoko3sl. Caxaposa. [ uopoaus caxaposwvl. Kpaxman u meirono3a Kak

OMOJIOTHYECKHUE MOJIMMCEPHI. XHUMHUYECKHE CBOMCTBa KpaxMajla HW [CJIJIKOJIO3bI (FI/IIIPOJ'II/IS,
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KayeCTBEHHAsl peakiys ¢ HOJ0M Ha Kpaxmall U ee NMPUMEHEHHUe Ui OOHapyKeHHs Kpaxmaja B
npoAaykTax nurtaHus). llpumenenue u Ouonormyeckas poib yriaeBojaoB. Ilonstue 00
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpE aleTaTHOIO BOJIOKHA.

Wnentudukanus OpraHUYECKUX COCOUHECHUHU. [enemuueckas c653b Mexncoy Kiaccamu
op2aHudeckux coeoureHui. TUIbl XUMUYECKUX PEaKUil B OpraHM4eCcKO! XUMUHU.

AMuHOKHUCIOTE U Oenku. CocTaB M HOMEHKIATypa. AMHUHOKHUCIOTBHI Kak aM@oTepHbIC
opranuueckue coenuHeHus. llenTuanas cBsi3b. buonormueckoe 3HaYeHHE O-aMHUHOKHCIIOT.
Ob6nacTy MpUMEHEHHsI aMUHOKUCIIOT. benku kak npupoHsie ouonomumepbl. CocTaB U CTpoeHUE
O0enkoB. XUMHUYECKHE CBOMCTBa OENKOB: TMIpONM3, JAeHaTypauus. OOHapyxkeHue OeNKoB INpU
MOMOIIM KayeCTBEHHbIX (LBETHbIX) peakmuil. I[lpeBpamienuss O€IKOB NUIIM B OpraHuU3Me.
buonornueckue QpyHKIMM OEIKOB.

Teopernyeckue 0CHOBbI XUMHU

Crpoenue BemiectBa. CoBpeMeHHast MOJIeIb CTPOEHUS aToMa. DJIeKTpOHHAs KOH(UTrypauus
atoma. OcHogHoe u 6030ydcoenHble cocmoanus amomos. Knaccupukanus XMMHUUECKUX JIEMEHTOB
(s-, p-, d-anementsr). OCOOCHHOCTH CTPOCHHS DHEPreTHYECKHX YPOBHEH aToMoB d-3J€MEHTOB.
[Tepuonnueckas cucrteMa xumuyeckux i3yemeHToB J[.MI. MenneneeBa. ®DU3MYECKHII CMBICI
[Tepuonnueckoro 3akona J[.M. MenneneeBa. IIpuunHbl M1 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWMCTB
3JIEMEHTOB U X COEIUHEHUH 10 MepHUoiaM U rpynmnaM. DJIeKTPOHHAs NIPUPOJa XUMUUYECKON CBA3H.
ONeKTPOOTPULIATENBHOCTb. BHUIbl XMMHUYECKON CBsI3U (KOBaJEHTHAas, HMOHHAs, MeTajlIndecKas,
BOJIOPO/IHAsl) U MEeXaHU3Mbl ee oOpazoBaHus. Kpucmaniuueckue u amopguvie sewecmsa. Tunovi
KPUCMANIUYECKUX DeuemoK (AmoMHas, MONEKYIAPHAs, UOHHAS, MeMmAauiiuieckads). 3aeucumocms
Quzuueckux ceolicms eewjecmsa om muna Kpucmaniuveckou pewemxu. ITpuunHbel MHOrooOpasus
BEIIECTB.

Xumuueckue peakiuu. ['oMoreHHele U rereporeHHble peakiuu. CKOpPOCTb peakluu, ee
3aBHCUMOCTh OT DAa3JIMYHBIX (AKTOPOB: MPUPOJBI PEArMPYIOIIMX BEIIECTB, KOHLEHTpalUU
pearupyromux BelIeCTB, TEeMIEepaTypsl, IUIOMIAAM pPEAKLUUOHHOM IOBEPXHOCTH, HAJIUYUs
Kataynzaropa. Posib KaTaau3aTopoB B MPHPOJIE U MPOMBIIUIEHHOM Hpou3BoacTBe. OOpaTuMoCTh
peakuuii. XUMHMUYECKOE PABHOBECHE W €ro CMEIICHHE 0]l ACHCTBUEM pa3IM4HbIX (PaKTOPOB
(KOHLIEHTpaIMsl PEeareHTOB WM MPOAYKTOB pPEaKLUH, JaBJIE€HUE, TemIeparypa) A CO3JaHMs
ONTUMAJIBHBIX YCIOBHM MPOTEKaHUs XUMUYECKUX MpoLeccoB. Jucnepcuvle cucmemol. I[lonamue o
Koxnouoax (3onu, eenu). Mcmunnvle pacmseopsi. Peakiiun B pacTBOpax 3J1€KTPOJIUTOB. pH pacTBopa
Kak I0Ka3aTeslb KUCIOTHOCTH cpelbl. ['maponu3 coneil. 3HaueHHe TMIposin3a B OMOJIOTMYECKHX
OOMEHHBIX  TpPOLECCaX. OKHCANTENBHO-BOCCTAHOBUTEBHBIE ~ PEAKLIMM B INPUPOJE,
IIPOM3BOJICTBEHHBIX  IpOLlECCaX M JKU3HEICATEIBHOCTH  OpraHu3MoB.  OKuCIHMTEIBHO-

BOCCTAHOBHUTEIIBbHEIE CBOMCTBA MMPOCTBIX BCIICCTB — MCTAJIJIOB I'JIABHBIX U MOOOYHBIX MOATPYIIIL
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(Menp, >Kene30) W HEMETaNIOB: BOAOPOJA, KHUCIIOpOJa, TaJOreHOB, cephl, a3zoTa, ¢ocdopa,
yriepoja, kpemHus. Koppo3uss MeTamioB: BUABI KOPPO3UH, CIOCOOBI 3alIUThl METaIOB OT
KOPPO3UHU. DIeKMPOaU3 pacmeopos u pacniasos. llpumenenue s1ekmpoausa 6 npoMbluLIeHHOCHU.

XuMHUS U KU3Hb

Hayunbie meronpl mo3HaHus B XuMHHU. VIcTouHuku xumudeckoil uHdpopmanuu. [lomck
nHbOpMAMK TI0 HA3BaHUSAM, HWACHTH(PHKATOpaM, CTPYKTYpHbIM (opmynam. MozaenupoBanue
XMUMHMUYECKUX IIPOLIECCOB U SBICHWUM, Xumuyeckui awmaiu3 u CuHme3 KaK METOJbl HAy4HOIO
MO3HAHUS.

Xumusa u 310poBbe. JlekapcTBa, (epMEHThl, BUTAMHUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJBI.
[IpoOnemsl, cBsi3aHHBIE C NPUMEHEHHEM JIEKapCTBEHHBIX IpenapaToB. BpeaHble NpUBBIUKH U
(dakTopbl, paspylialliie 300poBbe (KypeHHE, YHNOTpeOJieHWe ajKorojis, HapKOMAaHHUs).
ParmmmonansHoe uranue. [Tuwesvie 0obasku. OcHo8bl NUUEBOU XUMUU.

Xumusi B TIOBCEAHEBHOM XW3HU. Moromue u uuctsanme cpeactsa. Cpedcmea 60pbowl ¢
ObIMOBLIMU HACEKOMBIMU: peneslienmsl, uHcekmuyuosl. CpeacTBa JUYHON TUTUEHBl 1 KOCMETHUKH.
[IpaBuna Ge3omacHoil pabOTHl ¢ €AKUMH, TOPIOYMMU M TOKCHYHBIMH BELIECTBAMH, CPEICTBAMU
OBITOBOM XHMHUH.

XUMHST B CEIbCKOE XO3SHCTBO. MmuHepanabHble W OpraHudeckue ymoopenus. Cpenctsa
3aIUThl PACTEHUM.

Xumus U 3Hepretuka. [IpupoaHbie HCTOUHUKH YTieBOIOPOAOB. [IpUpoaHbId U MOMYTHBIN
He(TAHOM ra3pl, UX cocTaB U ucnois3oBanue. CoctaB Hetu U ee nepepadoTka. HedrenpoayKTol.
OxranoBoe 4umcino OensuHa. OxpaHa oOKpyxkKarouieil cpenpl mpu HedremepepaboTke U
TPaHCIOPTUPOBKE HEPTEHPOAYKTOB. AJTbTEPHATUBHBIE HICTOYHUKH SHEPTUH.

Xumusa B ctpoutensctBe. lLlement. beron. Ilogbop onTuManbHBIX CTPOUTEIBHBIX
MaTepuaioB B IPAKTUYECKOMN AESITEIBHOCTH YEJIOBEKA.

XUMHS U 3KOJIOTHUS. XUMHYECKOE 3arpsi3HEHUE OKpPYKaroUled Cpelbl U €ro MOCIEICTBHUS.
Oxpana rugpocdepsl, To4YBbL, aTMOChepsl, GI0psl U hayHbl OT XUMUYECKOTO 3arps3HEHHUS.

Yray0seHHblii yPOBEHb

OCHOBBI OPraHu4YecKOM XUMHH

[losiBneHune n pa3BUTHE OPraHUYECKONW XMMMH KakK Hayku. [Ipeamer opraHn4eckoid XMMMH.
MecTo M 3HAaY€HHE OPraHWYeCKOM XMMHHM B CHCTEME €CTECTBEHHBIX HayK. B3aumocBs3b
HEOPraHMYECKUX U OPraHNYECKUX BEUIECTB.

XUMHYECKOE CTPOEHHE KaK IMOPAJOK COEIMHEHUS AaTOMOB B MOJIEKYJE COIJVIACHO HX
BaJIEHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUH XMMHUYECKOTO CTPOEHHUS! OPraHUYECKUX COEIAMHEHUN
A.M. byrnepoBa. YriepoaHslii CKEJIET OpraHM4eCcKON MOJIEKyibl. KpaTHOCTh XUMHUYECKOH CBS3H.

3aBHCHMOCTh CBOMCTB BCHICCTB OT XUMHUUYCCKOTO CTPOCHUSA MOJICKYII. I/ISOMCpI/ISI U HU30MCPEIL.
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[Tonsitne o ¢yHKIMOHANBHON Tpynme. lIpuHIMIBI KIaccCUpHUKAIMM OPraHUYECKHX COCITUHEHUH.
MexayHapoaHasi HOMEHKJIATypa U IPUHIUITE 00pa30BaHus Ha3BaHUI OPraHNYeCKUX COCTUHEHUH.

Knaccupukanmst u OCOOCHHOCTH OpPraHWYECKHX peakiuidl. PeakiMoHHBIE LEHTPHI.
[IepBoHauanbHbIC MOHATUSA O TUIIAX M MEXAaHMW3MaX OPraHUYECKHUX peaKklui. ['OMOJIMTHYECKHH H
TeTEPOIUTHYCCKUN Pa3pbIB KOBAJIGHTHON XUMUYECKON CBsi3u. CBOOOJHOpATUKAIBHBIN U MOHHBIN
MeXaHU3MBI peakiuu. [TousTHe 0 HykIeoduie u MeKTpodure.

Ankanbl. DNEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKyIbl MeTaHa. Sp°-
rubpuansanus opOutaieil aToMoB yriaepoda. ['omosiornyeckuil psn u obmas ¢opMyia aaKkaHOB.
CucremaTnueckas HOMEHKJIATypa ajlKaHOB M paaukaioB. M3oMepus yriepoaHOro ckelnera.
duznyeckrue CBOMNCTBA aJKaHOB. 3aKOHOMEPHOCTH U3MEHEHUS! (U3NYECKUX CBOMCTB. XUMHUYECKHE
CBOMCTBA QJIKAaHOB: TAJIOTEHUPOBAHUE, NETUAPUPOBAHNE, TEPMHUUECKOE PA3JIOKEHUE, KPEKUHI Kak
CHOCOObI MOJYYeHHs] BaXKHEUIINX COEIMHEHUIl B OPraHWYeCKOM CHHTe3€. | 'opeHue ajJkaHOB Kak
OJIMH U3 OCHOBHBIX MCTOYHHMKOB TEIUIa B MPOMBIIIJIEHHOCTH U ObITy. M30oMepu3aius kak crnocod
MOJIy4Y€HUSI BBICOKOCOPTHOTO OeH3MHa. MexaHH3M peakIHH CBOOOJHOPAJNKAIBLHOTO 3aMEIleHHUS.
[Tonyyenue ankanoB. Peakius Bropua. HaxoxneHue B npupoie U MpUMEHEHNE aJIKaHOB.

[uxnoankanpl. CTpoeHHE MOJIEKYd MHKIoaNKaHOB. OOmas ¢dopMmyna IUKIOATKaHOB.
Homenknarypa nuknoankanoB. M3oMepusi HHUKIOAIKAaHOB: YIJIEPOJHOTO CKEJIETa, MEKKIIAccoBas,
MpocTpaHCTBeHHAsA (yuc-mpanc-uzoMepusi). Crneunduka CBOMCTB NHMKIOAIKAHOB C MaJbIM
pa3MepoM nukia. Peaknuy npucoeIMHeHNs U paAuKaIbHOTO 3aMEIICHUS.

ANKeHBI. DIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOGHHE MOJNIEKYNbl OTHJIEHA. SP2-
rubpuanzanus opourtaieil aToMoB yriepojaa. ©- M T-CBA3U. ['oMosoruueckuid psia U oOrias
dopmyna ankeHoB. Homenkmarypa ankeHoB. M3omepus aikeHOB: YriaepoIHOIO CKelleTa,
MOJIOKEHHUSI  KPAaTHOM  CBA3M, MPOCTPAHCTBEHHAs (yuc-mpauc-u30MepHsi), MEXKKIAccoBasl.
Ousnyeckue CBOMCTBA aiKkeHOB. Peakuuu 31eKTpOGUIBHOTO TNPUCOCIMHEHUS KakK CIoco0
noJiyueHus: (QYHKIMOHAIBHBIX MPOU3BOAHBIX yrieBogopoaoB. [IpaBuino MapkoBHUKOBa, €ro
ANIEKTpOHHOE oOocHOBaHue. Peakuuu okxucieHus U nonuMepusanu. [lonmudTHineH Kak
KPYITHOTOHHAXKHBIM TMPOJYKT XWMHUYECKOTO MPOU3BOACTBA. [IpombllieHHBIE W JaOOpaTOpHbBIE
crocoObl NOJTY4eHUs alkeHOB. [Ipasuno 3atiyesa. [IpuMeHeHNe aIKEHOB.

Ankanuensl. Knaccuukanus ankaaueHOB MO0 B3aMMHOMY PaclloIOKEHUIO KPAaTHBIX CBsI3ei
B MoJiekyae. OCOOEHHOCTH 3JIEKTPOHHOTO U TPOCTPAHCTBEHHOTO CTPOEHUS COMPSIKEHHBIX
ankagueHoB. O6mas ¢popmyna ankaaueHoB. HomeHknaTypa u u3omepus ankaaueHoB. Ousnueckue
CBOMCTBA Q@JKaJME€HOB. XHUMHYECKHE CBOWMCTBA AlKaJUEHOB: PEAKIUH MPUCOECIUHEHUS
(rugpupoBaHMe, TaJOTEHUpPOBAaHUE), TopeHHs u noiauMepusauuu. Bxmaxg C.B. JlebeneBa B
MOJIydeHHE CHUHTETUYECKOro Kaydyka. Bynkanusaumsa kayuyka. Pesuna. MHorooOpasue BHIOB

CHUHTCTUYCCKUX KaYUYKOB, UX CBOICTBA U IIPUMCHCHHUC. HOJ’Iy‘ICHI/IC AJIKaIUCHOB.
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AnkuHBL. DJEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl aleTHJIeHa. Sp-
ruOpuau3amyst opouTaneil aToMoB yriepoaa. I'oMonorndeckuid psa 1 oOmas GopMyiia alKHHOB.
Homenknarypa. M3omepust: yriaepogHOro CKEJeTa, IMOJIOKEHHS KpaTHOW CBSA3HM, MEXKKIAcCOBas.
@uU3MYECKUE CBOKCTBA AJKMHOB. XMMHYECKHE CBOMCTBA AJIKWHOB: PEAKIMU MPUCOCIUHEHUS KaK
croco0 TOydeHHsI MMOJMMEPOB M JPYTUX TOJE3HBIX MPOAYKTOB. Peaxyuu 3amewjenus. Iopenue
alleTWJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU JJIi CBApKU M PE3KH METaJUIOB.
[Tomy4yeHue aneTuieHa MUPOIM30M METaHa M KapOUIHBIM MeToIoM. [IpuMeHeHue areTuieHa.

Apenbl. Hcmopusi omxpeimus 6ensona. CoBpeMeHHbIE MPEACTaBICHUS 00 3JIEKTPOHHOM U
MIPOCTPAaHCTBEHHOM CTpOeHuM OeH3osa. M3oMepusi 1 HOMEHKJIaTypa TOMOJIOroB OeH3ona. Obmas
dbopmyna apeHoB. dusnueckue CBOMCTBA OEH30J1a. XMMHUYECKHE CBOWCTBa O€H30Ja: pEeaKiuu
NEKTPpOQUIBHOTO 3aMelleHus (HUTpOBaHME, TaJOreHUpOBaHUE) Kak CHOCO0 MOJIydyeHHs
XUMHUYECKUX CPEJCTB 3alIUThl PACTEHUI; MPUCOETUHEHHs (TUAPUPOBAHUE, TaJOTeHUPOBAHUE) KaK
JI0Ka3aTeNIbCTBO HEMpeAeNbHOro Xapakrepa OeH3ona. Peaknus ropenus. Ilomydenue Oensouia.
Ocobennocmu xumudeckux ceolicme monayond. BzaumMHoe BIMsSHHE aTOMOB B MOJIEKYJE TOJIyOJa.
Opuenmayuonnvie 3¢ppexmul 3amecmumerneti. IlpumeneHne romosaoros 0eH3o1a.

Cmuptel.  Knaccudukanus, HOMEHKIATypa CHUPTOB. [ OMOJIOTHYECKHH psx U 0o0mas
dbopMyna mpeneNbHbIX OJHOATOMHBIX cnHupToB. M3oMepus. @usnueckue CBOWCTBA MpeIesIbHBIX
OJIHOATOMHBIX CHUPTOB. BogopoaHas cBsA3b MEXIy MOJIEKYJIaMH U €€ BIHMsSHHE Ha (U3NYECKUE
CBOMCTBA CIIUPTOB. XMMHYECKHE CBOMCTBA: B3aMMOJICUCTBUE C HATPUEM KaK CIIOCO0 YCTAaHOBJICHUS
HaJIM4YUs TUIPOKCOTPYIIBI, C TaJOreHOBOJOPOJaMH KaK CHOCO0 MOJy4eHHUs pacTBOPUTENCH,
BHYTPHU- U MEXMOJIEKYJIIpHas AeruapaTaius. Peakius ropeHus: ciupThbl Kak TornBo. [lomyuenue
ATaHOJA: Peakius OpOKEeHUs IIIOKO3bl, TUApaTalus dTuieHa. [IpuMeHenne MeTaHosaa U 3TaHOJIA.
Ou3noJIOTUYECKOe JACUCTBUE METaHOJIa M 3TaHOJAa Ha OPTraHuM3M YeJOBeKa. DTUJICHIVIMKOIb U
[JIMLEPUH KaK MPEACTaBUTEIH IMpeleiIbHbIX MHOTOATOMHBIX clUpTOB. KadecTBeHHast peakiusi Ha
MHOTOAaTOMHBIE CHUPTHI W €€ MpPUMEHEHHe /s pacrno3HaBaHUS TIJIMIEpUHA B COCTaBe
KOCMETHYECKHX cpeacTB. [IpakTuueckoe npuMeHEHHEe STHUIICHTJIMKOS U TIUIepUHA.

@®enon. Ctpoenue Mmoiekynsl ¢eHosa. B3anmHOoe BIusHUE aTOMOB B MOJIEKyie (eHoa.
Ousnyeckue cBoicTBa (peHoma. XUMHUECKHE CBOWCTBA (pEakuu C HATPUEM, THIPOKCHIOM
HaTpusi, Opomom). [losmydenue penona. [lpumenenue genomna.

Anpneruapl U ketoHsl. Knaccudukanus anpieruioB U KeToHOB. CTpoeHHE TpenesIbHBIX
alBJIETUNOB.  ODJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE  KapOOHWJIBHOM  TpYMIIbI.
I'omonoruueckuit psa, obmas (Gopmysna, HOMEHKIATypa U M30MEpHs MPEIENbHBIX allbJETHUIOB.
Du3nYeCKUE CBOMCTBA MPEAEIBbHBIX AJbAETUI0B. XUMUUECKUE CBOMCTBA MPEACIBHBIX albAECTUA0B:
THJIPUPOBAHUE; KAUECTBEHHbIE DPEAaKUMU Ha KapOOHWJIBHYIO TpyHNy (peakuus «cepeOpsHOTo

3epkajia», B3aumojencTBue ¢ ruapokcuaoMm wmemu (1)) m ux npumeHeHue Ui OOHApYKEHHS

18



IIpEENbHBIX albJETUI0B B IPOMBIIIJIEHHBIX CTOYHBIX Bojax. [lomyueHue mnpeaenpHbIX
QJIBJIETUJIOB: OKMCIEHUE CIUPTOB, rujapaTtanus auneTtwieHa (peakuus Kydepoa). TOKCHMYHOCTB
anpaeruioB. [Ipumenenue GpopManbaeruia u aneranbAeruia. ALIETOH KaK MPEICTaBUTEIb KETOHOB.
Crpoenue MoJiekyibl aiieToHa. OcOOEHHOCTH peakuy OKHCIIeHus alieToHa. [I[pumenenue areroHa.

KapOonoBeie kucnotel. Knaccudukanus 1 HOMeHKIaTypa KapOOHOBBIX KUCIOT. CTpoeHue
IIpe/IeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIJIOT. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCHIIbHOW Tpymnmbl. ['oMonoruyeckuii psim M obmast ¢popmyna MpeaeabHbIX 0JHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. PU3NYECKUE CBOMCTBA IMpe/EiIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
XUMHYECKHE CBOMCTBA MpPENENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCJOT (peakiuuu ¢ METaJlIaMH,
OCHOBHBIMHM ~ OKCHJAaMH, OCHOBaHMSIMM M COJSIMM) KaK TOJITBEpPXKIEHHE CXOJCTBA C
HEOpraHMYeCKUMH KucioTamu. Peaknus ostepudukauuu u ee oOpatumocTs. BnusHue
3aMecTUTeNe B YIJIEBOJOPOJHOM paauKaie Ha CHily KapOOHOBBIX KuciaoT. OcoOeHHocTH
XMMHUYECKUX CBOWCTB MypaBbUHOM KHCIOTHI. [lodydyeHue mpenenbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: OKHCJIEHHE aJIKaHOB, aJIKeHOB, IIEPBUYHBIX CIOUPTOB, AaJbIETUIIOB.
Baxkneiimue npeacraBuTeny KapOOHOBBIX KHCIIOT: MypaBbHHAsl, YKCycHas U OeH30iiHas. Beicuiue
npesiebHbIe U HEeNpeaelbHble KapOOHOBbIE KUCIOThl. Onmuueckas uzomepus. Acummempudeckull
amom yenepooa. llpumeHeHne KapOOHOBBIX KHCIIOT.

Crnoxnbie 2¢upbl 1 kupbl. CTpoeHHE M HOMEHKJIATypa CIOKHBIX 3PUPOB. MexKiaccoBas
n3oMepusi ¢ KapOOHOBBIMH KHCJIOTaMU. CriocoObl TONMydeHHUs CIOXKHBIX 3QupoB. OOpaTUMOCTD
peakuuu stepudukanuu. I[lpumeHeHue cloXHBIX 3GUPOB B MUIIEBOH U mnapproMepHOn
MPOMBIIITIEHHOCTH. JKUpBl Kak CIOKHBIE 3(QHUPHl TIUMIEPUHA U BBICHIMX KapOOHOBBIX KHCIOT.
PactutenbHble M JKUBOTHBIE XUPbI, MX cocTaB. Du3nyeckue CBOICTBA >KUPOB. XHUMUYECKUE
CBOMCTBa JKHUPOB: TUIPUPOBAHHE, OKUCICHHE. ['MOPOIM3 WM OMBUICHHE >KUPOB Kak CIOCOO
MIPOMBIIIIJIEHHOTO MOJIy4EHUs COJIeH BhICIINX KapOOHOBBIX KUCIOT. [IprMenenue xupoB. MbLid Kak
COJIM BBICIIUX KAPOOHOBBIX KUCIOT. MoIOIIEe CBOICTBA MbLA.

VYrnesoasl. Knaccudukamus yrieBonos. dusndeckrue CBOWCTBA U HAX0XKICHUE YIJIEBOJIOB B
npupojae. [mroko3a Kak ampAeTHAOCHUPT. XHMHUYECKHE CBOWCTBA TIIFOKO3BI: ayuiupogauue,
AnKUIUpOB8anue, CIIMPTOBOE M MOJOYHOKHCIIOE OposkeHHe. DKCIepUMEHTaIbHbIe JOKa3aTelbCTBA
HAJINYMS aNbJeTUHON W CIUPTOBBIX Ipynn B ritoko3e. [lomydeHue rioko3sl. @Ppykmosza Kak
uzomep enwokosvl. Pubosa u Oezoxcupuboza. Baxueilmme nucaxapuipl (caxapos3a, J1akmosd,
Manbmo3a), UX CTpoeHHe U (pu3MuecKkue cBoWcTBa. I'MAPOIN3 caxaposbl, JIAKMO3bl, MAIbMO3bI.
Kpaxman u mnemnono3a Kak OHOJOTMUECKHE MOJMMEphl. XUMHUYECKHE CBOWCTBA Kpaxmala
(ruaponu3, KadecTBEHHasl peakuusi ¢ WOJ0M Ha KpaxMmal U ee NMPUMEHEHHE A OOHapyKeHHs
Kpaxmala B MpOJYyKTaxX MHUTaHUs). XHUMHUYECKHE CBOMCTBA LIEJUTIONO3bI: THIPOJIN3, 00pa3oBaHUe

CJIOXXHBIX 3(I)I/Ip0B. HpI/IMeHCHI/IC U OMOJIOrMYecKas POJIb YIJICBOJOB. OxucneHue YrJIeBOJAOB —
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MCTOYHHUK DHEPTrUU KHUBBIX OpraHm3MoB. [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX Ha IpUMEpe
aleTaTHOIO BOJIOKHA.

Wnentudukanus OpraHUYEeCKUX COCAMHEHHH. [eHeTndeckas CBS3b MEXAy KilaccaMu
OPraHUYEeCKUX COCTMHECHU M.

Awmunsl. [lepBuuHble, BTOPUUHBIE, TPETUYHbIE aMuHbL. Knaccudukanus aMUHOB MO THUILY
YTJI€BOJAOPOIHOIO pajivKajia U YMCIy aMUHOTPYII B MOJIEKYJE. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpPOEHHUE IIpeleNbHbIX aMUHOB. (DU3NUYECKHE CBONCTBA aMUHOB. AMHHBI KaK OpPraHUYECKUE
OCHOBAHUS: pEaKlMUU C BOJOM, KuciaoTaMu. Peakuus ropeHus. AHMIMH Kak IpeACTaBUTEIb
apoMatudecknux amMuHOB. CTpoeHue aHwimHa. [IpuunHbl ocaa®aeHus OCHOBHBIX CBOMCTB aHMJIMHA
B CPaBHEHMM C aMHUHAMU IIPEAEIBHOIO psila. XMMUYECKHE CBOMCTBA aHWIMHA: B3aMMOJIEHCTBHE C
KHCIIOTaMHM, OpOMHOM BO/OH, okucieHue. IlomydeHne amMHHOB aJKWJIMPOBAHWEM aMMHaKa |
BOCCTAHOBJIEHUEM HUTPONPOU3BOJHBIX yriaeBoaopoaoB. Peaknusa 3unuHa. [Ipumenenue aMmuHOB B
(dapMaleBTUUECKON MPOMBILIIEHHOCTH. AHUIUH KAK Cblpbe Ol Npou3eoocmed aHUIUHOBBIX
kpacumeneu. Cunme3vl Ha OCHO8€ AHUNUHA.

Amunokucinotel u Oenku. CoctaB W HoMeHkiarypa. CTpoeHHME aMHHOKHUCIIOT.
l'omonoruueckuif psa  NpeAeTbHBIX AMHHOKUCIOT. HM30mepus npeoenvHulX AMUHOKUCIOM.
Ouznyeckue CBOMCTBA IMpeNeibHBIX aMUHOKHCIOT. AMHUHOKHCIOTHI Kak aMpoTepHbIe
oprannyeckue coennHeHus. Cunre3 nentunoB. [lentunHas cBa3p. buosiornueckoe 3HaueHue o-
aMUHOKHCIIOT. O0MacT MpUMEHEHUs aMUHOKHUCIIOT. benku kak nmpupoanbie Ouononumepsl. Coctan
u cTpoeHue OenkoB. (OcHo8Hble AMUHOKUCIOMbL, 0Opasyrowue Oenku. XUMHYECKUE CBOMCTBA
OenKOB: THAPOJNU3, ACHATypalusi, KauecTBeHHbIE (LBETHbIE) peakiuu Ha Oenku. [IpeBparieHus
OeNKOB MUIIM B opraHusMe. buonornyeckue GyHkuuu O0eNKoB. JJocmudiceHus 6 uzyyeHuu cmpoeHus
u cunmesa benKos.

Aszomcoodepaxcawue 2emepoyuxiudeckue coeoureHus. lluppon u nupuoun: 371eKmpoHHOe
cmpoeHue, apomMamuiecKuil Xapakmep, pasiudue 6 nposeieHuu 0CHO8HbIX ceolicms. Hykneunoegvie
Kucnomol: cocmae u cmpoerue. Cmpoenue Hykieomuoos. Cocmas Hykneuroswvix kuciom ([JHK,
PHK). Ponb HyKeuHO8bIX KUCTIOM 8 HCU3HEOesIMeNbHOCIU OP2aAHUZMOS.

BricokomonekynsipHble  coequHeHus.  OCHOBHBIE  TOHATUA  BBICOKOMOJIEKYJISIPHBIX
COEJIMHEHUI: MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTeNeHb nosumepusanuu. Kinaccupukamms
nosmMepoB. OCHOBHBIE CNOCOOBI TOJYYEHHsS] BBICOKOMOJIEKYSPHBIX COEIWHEHHMH: peakuuu
MIOJINMEPHU3ALMHU U MOJMKOHJAeHCauu. CTpOEHHE U CTPYKTypa MOJUMEPOB. 3aBUCUMOCTb CBOWCTB
[IOJIMMEPOB  OT CTPOCHUSA MOJIEKYd. TepMOIIaCTUYHBIE U TEPMOPEAKTUBHBIE IOJIMMEPBI.
IIposooswue opeanuueckue nonumepul. Komnozummnsie mamepuansl. Ilepcnexmugvl ucnonb308aHus.
Komnozumnuvlx mamepuanos. Knaccudpukanus BonokoH. Cunterndyeckue BosiokHa. [lomiadupHsie u

NMOJIMaMHUIHBIC BOJIOKHA, WX CTPOCHHUC, CBOICTBA. HpaKTI/I‘-ICCKOC HUCIIOJB30BaHHUEC BOJIOKOH.
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Cunmemuyeckue nieHKU: u30aAYusa Ol NPOBOO08, MEMOPAHbL Ol ONPECHEeHUs. 800bl, 3AUUMHbLE
NIeHKU 04 a8momobuel, niacmvlpu, xupypauieckue nosazku. Hogvle mexnonoeuu oanvHeliue2o
COBEPULEHCMBOBAHUS NOJUMEPHBIX MANMEPUATIOB.

TeopeTnyeckune 0CHOBbI XUMHH

Crpoenue BemiectBa. CoBpeMeHHass MOJENIb CTpOeHHs aroma. Jlyanusm sjexkTpoHa.
Keanmoevle uucna. Pacnpenenenue 351eKTPOHOB IO SHEPreTUYECKUM YPOBHSM B COOTBETCTBUHU C
NPUHIMIIOM HaWMEHbIIEH SHeprud, mnpaBwioM XyHaa u npuHounoMm I[laymu. OcobenHOCTH
CTPOEHHUSI SHEPreTHYEeCKUX YpOBHEW aToMOB d-3J€MEHTOB. JJEKTpOHHas KOH(Urypalus aToMa.
Knaccupukanuss XAMUYECKHX 3JIeMEHTOB (s-, P-, O-anmementsl). OCHOBHOE M BO30YXJICHHBIC
COCTOSIHUSL aTOMOB. BaneHntHble snekTpoHbl. [lepuonnyeckas cucreMa XMMHYECKHUX 3JIEMEHTOB
JA.N. MenneneeBa. @usnueckuii cmbici [lepuonnueckoro 3akona .M. MenaeneeBa. [Ipuuunbl u
3aKOHOMEPHOCTH W3MEHEHHs CBOICTB AJIEMEHTOB M UX COEIMHEHUH IO MepHoJaM U TpyIIaM.
MupoBo33peHueckoe U HayyHoe 3HaueHue llepnognueckoro 3akona .M. MenneneeBa. [lpocnosvl
1. Menoeneesa. Omkpvimue HOBbIX XUMUUECKUX ITIEMEHNO8.

DJIEKTpOHHAs MPUPOJIa XUMHUYECKON CBA3U. DIEKTPOOTPUIIATENBLHOCTh. KOBasleHTHAsI CBSI3b,
€€ Pa3sHOBHJHOCTH M MEXaHHM3Mbl 00pa3oBaHUsl (OOMEHHBIM W TOHOPHO-aKIeNnTOpHBIN). MonHas
cBs3b. MeTammnueckas cBsi3b. BomopoHas cBsi3b. MesicmonekyniapHvie 83aumo0eticmaus.

Kpucrannuueckue u amopdHble BemiecTBa. THUIbl KPUCTAJUIMUECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAsi, MOHHAs, METaJUIMYecKas). 3aBUCUMOCTh (U3NYECKUX CBOICTB BeIleCTBA OT THIIA
KpucTaymimueckoi pemietk. [Ipuuunbsl MHOrooo6pasus BemiectB. COBpeMEHHBIE MPEICTABICHUS O
CTPOEHUH TBEPABIX, KUAKUX U Ta3000pa3HbIX BellecTB. JKuokue kpucmaiioi.

XUMHUEecKUe peakuuu. ['OMOreHHele M reTeporeHHnle peakiuu. CKOpOCTh peakuuu, ee
3aBUCHUMOCTh OT pa3MYHbIX (PAKTOPOB: MPUPOJBl PpPEArHPYIOLIUX BEIIECTB, KOHLEHTpaluu
pearupyoomux BeliecTB, Temmeparypbl (mpaBwio Banrt-I'odda), mmomanu peaknuoHHOM
MOBEPXHOCTH, HAJIWYUA KaTalau3aropa. ODHEPrus aKTHUBAUUU. AKMUBUPOBAHHBIN KOMNJIEKC.
KaranuzaTtops! u katanu3. Posb kaTanu3aTtopoB B IPUPOJIE U TPOMBIIUIEHHOM IIPOU3BO/ICTBE.

Tonsamue 06 sumanvnuu u sumponuu. Snepeus I uboca. 3axon I'ecca U cneiCTBUS U3 HETO.
TemnoBeie ekt xumuyeckux peakuuid. Tepmoxumuyeckue ypaBHeHHs. OOpaTUMOCTb
peakuuii. XuMHueckoe paBHOBecHe. CMeElIEHHE XUMUYECKOIO pPaBHOBECHS IMOJ ACHCTBUEM
pa3nuYHbIX  (AaKTOPOB: KOHIIGHTPAIlMM PEAareHTOB WM TMPOAYKTOB PEAaKIUHU, IaBJICHUS,
Temneparypbl. Posib cMelleHnst paBHOBECHS B TEXHOJOTUYECKUX MPOLIECCAX.

Hucnepcubie cuctembl. Konnouonvie cucmemvi. VIcTUHHBIE pacTBOpHI. PacTBopeHne kak
¢du3uko-xummuueckuil mpomecc. CrnocoObl BhIpaKEHHsI KOHIIEHTPALMU PAaCTBOPOB: MaccoBas JOJI
pPacTBOPEHHOTO BELIECTBA, MOJNAPHAA U MOJANbHASA KoHwyewmpayuu. Tump pacmeopa u

mumpoearue.
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Peakiun B pacTBOpax »ieKTpoiuToB. KauecTBeHHBIE peaknIMM Ha HOHBI B PacTBOPE.
KucnoTHO-0CHOBHBIE B3aUMOJICHCTBUSA B pacTBOpax. AM(POTEpHOCTb. HMoHHOe npouszeedenue 600bl.
Booopoonvui  nokazamen» (pH) pacmeopa. Twunpomus coneil. 3HadeHWe THIPOIU3a B
OMOJIOTHYECKUX 0OMEHHBIX nponeccax. [IpuMenenne ruipoirsa B IpOMBIIUIEHHOCTH.

OKHUCIUTENTFHO-BOCCTAHOBUTENIBHBIC PEAKIMK B TPUPOJIE, MPOU3BOACTBEHHBIX MPOIIECCaxX U
KHU3HEIEATSIBHOCTH  OPTaHu3MOB.  OKUCIUMENbHO-80CCMAHOBUMENbHBIL  NOMEHYUAL — CPeobl.
Juaepamma Ilyp6s. TloBeneHue BemecTB B cCpenax ¢ pasHbIM 3HadeHueM pH. Metoabl
DIIEKTPOHHOTO W 2eKMPOHHO-UOHHO20 OanaHca. [ambBaHWYECKWH dIIeMEHT. XHUMHUYECKHe
WCTOYHUKUA TOKa. Cmanoapmuulil 8000pOOHbIL  I1eKmpoo. Cmanoapmubslil  21eKmMpOOHbLLL
nomenyuan cucmemvl. Pso0  cmanoapmuvix  anekmpoonvix  nomenyuanos. Hanpaeénenue
OKUCIUMENbHO-80CCMAHOBUMENbHBIX peakyull. IJIEKTPOJIU3 PACTBOPOB M PACIIaBOB  COJICH.
[IpakTHdyeckoe TpPHUMEHEHHWE OHIIEKTPOJM3a [UIA TOJNYyYeHUs MISJNOYHBIX, MIEIOYHO3EMEITbHBIX
METaJUIOB W amfoMHuHUS. Koppo3usi MeTayutoB: BUABI KOPPO3HH, CHOCOOBI 3alIUTHI METaIOB OT
KOPPO3HH.

OCHOBBI HEOPraHUYECKON XMMHUH

O6mras xapakrepuctuka 31eMeHTOB | A—IIA-rpymm. OKcuapl ¥ TEPOKCUIABI HATPHUS U KaJTus.
PacnioznaBanue kaTuoHOB HaTpus U Kanus. Colu HaTpHsl, KaJlus, KajdblUsl U MarHusl, UX 3Ha4eHUe B
NpUpPOJIE U KU3HU denoBeka. JKecmkocmv 600vl u cnocodvl ee ycmpanenus. Kommnnexchoie
COeOUHeHUs AIOMUHUA. AtoMocunukamal.

Mertamisl 1B-VIIB-rpynmn (Meap, MHK, XpoMm, Mapranei). OCOOEHHOCTH CTPOSHHSI aTOMOB.
OO6mue gusnyeckue U xumuueckue cBoiictsa. [lonydyenue u npumenenue. OKCUIBI U TUAPOKCHIBI
3TUX METAIJIOB, 3aBUCUMOCTh UX CBOMCTB OT CTENEHU OKHCIEHHUS dJeMeHTa. Bakueiue couu.
OxucnuTenpHble CBOMCTBA COJIEH XpOoMa U MapraHiia B BbICIICH CTENEHU OKUCIIeHUsl. KomniexkcHbie
COeOUHeHUs XPoMda.

Obmas xapakrtepuctuka 3iaemMeHToB |VA-rpynmnsl. CBoiicTBa, mojdydyeHHE M MPUMEHEHUE
yras. CuHTe3-ra3 Kak OCHOBAa COBPEMEHHON MPOMBIIUIEHHOCTH. AKTHBUPOBAHHBIM Yrojib Kak
ancopOent. Hanocmpykxmypol. Muposvie docmudiceHuss 8 odracmu co30aHUs HAHOMAMeEPUaios.
OnekxmponHoe cmpoenue MONeKyIbl yeapHoz2o e2asa. llonyuenue u npumeHenue yeapHozo 2asd.
buonorudeckoe aeictBue yrapHoro raza. KapOuabl kanbIius, amoMUHUS U kere3a. KapOoHatsl u
ruipokapOoHaTel. Kpyeosopom yanepooa 6 dcueoii u Hexxcusoti npupode. KauecTBeHHas peaklus Ha
kapOoHaT-uoH. du3uyeckrue U XUMHUYECKHe CBOicTBa KpemHHsS. Cuiianel U cuaMnuibsl. OKcunu
kpemuus (IV). KpemHueBbie KUCIOTHI U MX coJid. CHIIMKAaTHBIE MHHEPAJIBI — OCHOBA 36MHOM KOPBI.

OO6mas xapakrepucTuka 3neMeHToB VA-rpynnsl. Hutpunel. KauecTBeHHas peakiius Ha HOH

aMMOHHMS. A30THAs KHCJIOTa KaK OKHCIIMTEIb. HI/ITpaTLI, nux (I)I/I3I/I‘-ICCKI/IC 1 XUMHWYCCKHUEC CBOﬁCTBa,
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npuMmeHenne. CBolicTBa, monydeHwe u mnpuMmeHenne Qochopa. Dochun. DochopHbie u
nosdochopHsie KucnoThl. bruonorndeckas posb dpocdaros.

OOmas xapakrepucTtrka 3eMeHToB VIA-rpynnbl. OcoOble CBOWCTBA KOHLIEHTPUPOBAHHOMN
cepHOU KUCIOTHL. KadecTBeHHBIE peakluu Ha CYIbPUI-, CyTb(UT-, H CyTbPaT-UOHEI.

OOmas xapakrepuctuka d1eMeHTOB VIIA-rpynmel.  OcobenHoctn xumuu — ropa.
["ajioreHOoBOIOPOIBI M UX TOJIydeHHE. |'aoreHOBOJOPOAHBIE KUCIOTHI U UX coyin. KauecTBeHHBbIE
peakuuu Ha rajoreHua-uonsl. Kucnopoaconepxaiue coeaunenus xinopa. [IpumeneHue rajioreHoB
Y X BOKHEHUIIUX COCTMHEHUM.
brazopoonvie eazwvi. [Ipumenenue 61a20pooHbIX 2aA308.

3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB MPOCTBHIX BEIIECTB, BOJOPOIHBIX COCIWHEHUH,
BBICIITUX OKCHJIOB U THAPOKCHUJIOB.

Nnentuduxaius HeOpraHMIeCKNX BEIIECTB U HOHOB.

XuUMHA U KU3Hb

Hayunpie meronpl mo3HaHus B xuMuH. Vcrounmku xumudeckoir wuHpopmaruu. Ilonck
nH(OPMAIMK TI0 HA3BAHUAM, HJICHTU(PUKATOPAM, CTPYKTYPHBIM (GopMynaM. XUMHUECKAN aHAIH3,
CUHTE3, MOJETUPOBAHUE XMMHYECKHUX IPOILIECCOB U SIBJICHUNA KaK METOAbl HAy4yHOTO IMO3HAHUS.
Mamemamuueckoe Mmooenuposanue npOCMPAHCIMEEHHO20 CMPOEHUS. MONEKYl OpP2aHUYEeCKUX
sewecms. CospemenHbvle PUIUKO-XUMUYECKUE MemoObl YCMAHOBIEHUS COCMABAd U CHMPYKMYpbl
gewecms.

Xumus U 310poBbe. JlekapcTBa, hepMEeHTHI, BUTAMUHBI, TOPMOHBI, MHUHEpAIbHBIE BOJIbI.
[IpoGnembl, cBsi3aHHBIE C NPUMEHEHHEM JICKapCTBEHHBIX IpernapaToB. BpeaHble NpPUBBIUKH U
(dakTopbl, paspylialiiue 370poBbe (KypeHHEe, YHOTpeOJeHHEe aJKOroJis, HapKOMaHUs).
Panmonansuoe nuranue. [Iumessie 1o0asku. OCHOBEI ITUIEBOM XUMUM.

Xumus B Mmeaunune. PazpaboTka nekapcTB. XUMUUECKHUE CEHCOPBI.

XuMHUsg B TOBCEAHEBHOW KU3HU. MoMIME UM YHUCTANIME CpeAcTBa. PemneuieHTsl,
uHcekTuuabl. CpeacTBa JUYHOM TUrueHbl 1 KocMeTukH. [IpaBuiia 6e3onacHol paboThI ¢ €IKUMH,
TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMU, CPEACTBAMH ObITOBOI XUMUH.

XuMHUsA M CelbCKOe XO03sHicTBO. MuHepanbHble M opranuueckue yaoOpenus. CpenctBa
3aIUTHl PACTCHUIA.

XuMusg B TNpoMblIUIeHHOCTH. OOIlue NpeacTaBleHds O MPOMBIIUIEHHBIX CHOC00ax
MOJIyUYeHUsI XUMUYECKHX BeEUIeCTB (Ha MpUMEpe MPOU3BOJCTBA aMMHAKa, CEPHOM KHCIOTHI).
[TpomebrienHas opranuueckas xuMus. CeIpbe UIS OpraHMYecKoil MpoMbliieHHOCTH. [IpoGnema
OTXOJIOB M TOOOYHBIX TPOAYKTOB. Hambornee KpymHOTOHHAa)KHBIE MPOU3BOJICTBA OPraHHUECKUX

COCIUHEHUH. IIepHa;I U BCTHAA MCTAJLITYypTrUs. CTeKIIO ¥ CUIINKATHAs MPOMBIINIJICHHOCTD.
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Xumus u sHepreruka. IIpupoaHele HCTOUYHUKHU yrieBoAOpoAoB. 1IpupoaHslii U MOIYTHBIN
He(TAHOU ra3bl, X cocTaB M ucnoib3oBanue. CoctaB Hedtu U ee nepepadboTka. HedrenpoayKTor.
OxranoBoe umcio OensmHa. OxpaHa OKpyxkawomeid cpensl npu  HedrenepepaboTke U
TPaHCIOPTUPOBKE HEPTEIPOAYKTOB. AJIbTEPHATUBHbBIE HICTOUHUKU SHEPTUH.

Xumust B crpoutensctBe. Llement. beron. Ilogbop oONTUMalbHBIX CTPOUTEIBHBIX
MaTEepHUaJIOB B MPAKTUYECKON JEATEILHOCTH YEJIOBEKA.

XuMus U 3KoJorus. XUMHUYECKOE 3arpsi3HEHUE OKpYXKarolel cpeibl U €ro IMOCHIECTBUS.
Oxpana ruapocdepsl, TouBbl, aTMOCepbl, GIOPHI U PayHbI OT XUMHUYECKOTO 3arpsI3HEHHUS.

Tunbl pacuyeTHbIX 3a1a4:

Haxoxnaenue MonexkymnsipHOd (OopMysbl OpraHMYECKOTO BEIIECTBA IO €ro IUIOTHOCTU U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIALINX B €r0 COCTaB, WM [0 MPOAYKTaM CTOPAHHUSL.

Pacuetsl MmaccoBo 1011 (Macchl) XUMUYECKOTO COEAMHEHUS B CMECH.

Pacuersl macchl (0ObeMa, KOJMYECTBAa BEUIECTBA) MPOAYKTOB pEaKLUH, €CIH OJHO U3
BEIIIECTB JIaHO B U30BITKE (MMEET IPUMECH ).

Pacuetsr mMaccoBoil miam 00OBEMHOUW JOJM BBIXOJA MPOAYKTA PEAKIIMU OT TEOPETUUYECKU
BO3MO’KHOTO.

Pacuets! TeruioBoro s exra peakuu.

Pacyetbl 00BeMHBIX OTHOLIECHHUH Ta30B MPU XUMHUECKUX PEAKIUAX.

Pacuers Macchl (0ObeMa, KOJIMYECTBA BEIIECTBA) TMPOAYKTa PEAKIUU, €CIH OJHO W3
BEILIECTB JIaHO B BUJIE PACTBOPA C ONPEIEICHHON MaCCOBOM J10J1€H1 paCTBOPEHHOIO BEUIECTBA.

Tembl NpakTUYECKUX PadoOT:

Pacno3naBanue nmiaacTMacc U BOJIOKOH.

Peurenne skcnepuMeHTaIbHBIX 33]a4 HA MTOJIYyYEHUE OPraHUYECKUX BELIECTB.

[Tonyuenue, cobupanue u pacro3HaBaHUe ra3oB.

Pemrenne skcnepuMeHTanbHBIX 3a7ad MO Teme «l'eHeTnyeckas CBSI3b MEXKIY Kilaccamu
HEOPraHUYECKUX COCAUHECHUII.

[Tony4yenue 3THIIeHa U U3yYEHUE €TI0 CBOUCTB.

Hccnenosanue cBOUCTB OEIKOB.

HccnegoBanue BIUSHUSA Pa3INYHBIX Q)aKTOpOB Ha CKOPOCTb XHMHUYECKOH pCaKkuunun.
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TemaTn4eckoe IJIAHUPOBAaHUE

KommuectBo KommuectBo KomnmuectBo
Tema 4acoB 4acoB KOHTPOJIBHBIX
Ne n/nt (pacmu- (6azoBbIit paboT/mpaxTu-
PEHHBIH YPOBEHbB) 4ecKuX padoT
0a30BbIii)
10 kaace
1 Beenenue. CrpoeHue u 8 2
KJaccu(UKaIus OpraHuIecKux
BEIECTB, XAMUYCCKHE PEAKITUU B
OPraHN4eCcKO XUMHH
2 YraeBoopoast 20 10 1/1
3 Kucnopoacoaepxaiiie opraHnaecKue 24 14 2/1
BEIIECTBA
4 A3oTcoIepKaIIue OpraHnyecKue 10 6 1/1
BEIIECTBA
5 Bronoruuecku akTUBHBIE COEIUHEHUS. 6 2 0/1
[Tonumepsl
Hroro: 68 34 4/4
11 kaacce
1 [Tepuoanueckuii 3akoH u cucrema J[. 1. 8 2
MenneneeBa. CTpoeHue aToma
2 Ctpoenue BemecTa 18 8 1
3 XUMHYECKUE PEaKIHH 16 8 1/1
4 BemectBa: ux xiaccudukanus u 22 16 1
CBOMCTBA
5 XUMHUSA U )KU3Hb 4
Hroro 68 34 3/1
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