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1.IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IPEJIMETA «XUMMS» (yriy0/eHHbIil ypPOBeHb)
JIN4HOCTHBIE Pe3yJIbTATHI :

1) poccuiickas TpakIaHCKas HWICHTUYHOCTh, MATPUOTH3M, YBOKEHHE K CBOEMY HapOy, YyBCTBA OTBETCTBEHHOCTH Iepea PouHOM, TopaocTy
CBOU Kpai, cBor0 PoamHy, MpoIuioe U HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapona Poccuu, yBakeHHE rocynapCTBEHHBIX CHUMBOJIOB (rep0, duiar,
TUMH);

2) c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOMN MPAKTUKU, OCHOBAaHHOTO
Ha JIHasore KyjiabTyp, a TaKXKe pa3IuyHbIX (pOpM OOIIECTBEHHOIO CO3HAHM, 0CO3HAHUE CBOETO MECTa B MOJIMKYJIBTYPHOM MHpE;

3) chopMHPOBAHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCITUTAHHSI B COOTBETCTBHHU C OOIIEYEIIOBEUSCKIMHY IEHHOCTSIMH | HeallaMU TPaXTIaHCKOTO
o0IIecTBa; TOTOBHOCTh U CHOCOOHOCTH K CAMOCTOSITENILHOM, TBOPYECKON U OTBETCTBEHHOU JIeATEIHHOCTH;

4) TOJIEPpAaHTHOC CO3HAHUC W MOBEACHUC B IMOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTh U CIIOCOOHOCTh BECTHU Juajior ¢ JpyrumMu JroaAbMH, JOCTUT'ATh B
HEM B3aHMMOIIOHUMAaHMUsA, HAXOOUTHh 061u1/1e eI U COTPYAHUYATD AJId UX OJOCTHUIKCHUA,

5) HaBBIKH COTPYAHUYCCTBA CO CBEPCTHUKAMHU, JCTbMU MJIAAIICTO BO3pacCTa, B3pOCIBIMU B 06paaoBaTean0171, O6H.[€CTBGHHO HOHGSHOﬁ, y‘IC6HO'
I/ICCJ'IC,Z[OBaTeJ'II)CKOI‘/’I, HpOGKTHOﬁ " APpYTuX BUAaX ACATCIbHOCTU;

6) HpaBCTBEHHOE CO3HAHKE M TIOBE/ICHHE HA OCHOBE YCBOCHHS OOIICUEIIOBEYSCKHUX [IEHHOCTEH;

7) TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSHIKEHWH BCEH JKU3HU; CO3HATEIbHOE OTHOIICHHUE K
HETPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO YCIEIIHOW NTPOPECCHOHATBFHON 1 00IIIECTBEHHOH e TEIIEHOCTH;

8) mpuHATHE M pea’H3alMI0 HEHHOCTEH 370pOBOro M 0e30macHOro odpasa >KU3HU, MOTPEOHOCTH B (DPU3MYECKOM CaMOCOBEpPLICHCTBOBAHUH,
3aHATHAX CHOPTUBHOO3/IOPOBUTEIBHOM AEATEIBHOCTHIO, HENPUSATHE BPEIHBIX MIPUBBIYEK: KYPEHHUS, YIOTPEOICHHUS aJIKOT OIS, HAPKOTHUKOB,

9) GepexxHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHUE K (PU3MUECKOMY U MCHXOJOTHYECKOMY 30POBBIO, KaK COOCTBEHHOMY, TaK M IPYTruX
JIO/IeH, YMEHHE OKa3bIBaTh MEPBYIO OMOIIIb;



10) oco3HaHHBIA BBIOOp Oyaymieir npodeccid ©  BO3MOXKHOCTEH peanu3alii COOCTBEHHBIX JKM3HCHHBIX IUIAHOB; OTHOIICHHWE K
npoeCCHOHALHON JESITETLHOCTH KaK BO3MOXKHOCTH y4YacTHs B PEUICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYJAapPCTBEHHBIX, OOIICHAIMOHAIBHBIX
po0JeM;

11) C(bOpMI/IpOBaHHOCTI) OKOJIOTMYCCKOTO0 MBIINIJICHUS, TIOHUMAaHUA BJIUAHWA COLUAJIBHO-39KOHOMHWYCCKUX IMPOLECCOB HA COCTOAHHC HpHpOIIHOI;'I u
COLII/IaHLHOﬁ CpCabl; HpI/IO6pCTCHI/Ie OIIbITa 3KOHOF0-HaHpaBHeHHOﬁ ACATCIIBHOCTH,

MeTanpenMeTHme pe3yJjabTarThl ©

1) YMCHHUE CaMOCTOATCJIBHO OIPCACIATE HCJIU ACATCIBHOCTH W COCTABJIATHL IUIAHBI ACATCIBHOCTH, CAMOCTOATCIIBHO OCYIICCTBIIATD,
KOHTPOJUPOBATb U KOPPCKTHPOBATH ACATCIIbHOCTD,; NUCIIOJIb30BATh BCC BO3MOKHBIC PECCYPCHI JIA JOCTUKCHUA ITOCTABJIICHHBIX ueneﬁ " p€ain3al
IJIaHOB ACATCIBHOCTH, BBI6I/IpaTI) YCIICHIHBIC CTPATCTUH B PA3JINYHBIX CUTYyalUAX,

2) yMeHue MPOIYKTHBHO OOLIAThCA M B3aMMOJICHCTBOBATH B IPOLIECCE COBMECTHOW AESTEIBHOCTH, YUMTHIBATH MO3HMIMHU APYIHMX yYaCTHUKOB
JesITeIbHOCTH, 3PPEKTUBHO pa3pemiaTb KOHPIUKTHL;

3) BiIajeHWE HaBBIKAMH TI03HABATEIIFHOW, YUEOHO-HCCIENOBATEIbCKOW M TPOCKTHOW MAESTENhHOCTH, HABBIKAMH pa3pelieHusl IMpodiem;
CIIOCOOHOCTB ¥ TOTOBHOCTH K CAMOCTOSATEIbHOMY ITOMCKY METO/I0B PELIEHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO PA3JINYHBIX METO/I0B IO3HAHUS;

4) TOTOBHOCTP M CIHOCOOHOCTh K CaMOCTOSATEJIBHOW HH(OPMAIMOHHOIIO3HABATEIbHON JESITEIbHOCTH, BIIAJICHUE HaBBIKAMHU IOJYYEHHUS
HEeoOXoIMMOM MH(pOpMAIMK U3 CJIOBaped pa3HbIX TUIIOB, YMEHHE OPHEHTHUPOBATHCA B Pa3IMUHBIX HCTOYHUKAX HH(OpPMaLUU, KPUTHUYECKH
OLIEHUBATh U MHTEPIIPETUPOBATH HH(OPMAIIHIO, TOTYIAEMYIO U3 PA3IMYHBIX UCTOYHUKOB;

5) yMeHue HCHOIb30BaTh CPEJICTBA MH(POPMALMOHHBIX M KOMMYHHUKAIMOHHBIX TexHojoruil (namee — WKT) B pemeHMM KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX W OpraHM3allUOHHBIX 3aJady ¢ CcoOJIoJIeHHeM TpeOOBaHMM SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI,
pecypcocOepekeHus], MPaBOBBIX U 3TUYECKUX HOPM, HOPM MH(POPMAIIMOHHOMN 0€3011aCHOCTH;

6) YMCHHUC OIIPCACIATh HA3HAUCHUC U (bYHKI_II/II/I PA3JIUIHBIX COIMMAJIBHBIX HHCTUTYTOB,

7) yMeHHE CaMOCTOSITEILHO OLICHUBATh U MPUHUMATh PEIICHUS, ONPEIEISIONINE CTPATETHIO TOBEACHUS, C YIETOM TPaXKAAHCKUX M HPAaBCTBEHHBIX
IICHHOCTCIA;



8) BJIaICHUC A3BIKOBBIMU CPEACTBAMH - YMCHUC SCHO, JIOTMYHO M TOYHO H3JIaraTb CBOIO TOYKY 3pCHUA, UCIIOJIL30BATh AACKBATHLIC A3LIKOBLIC
CpeacCTBa,

9) BJIaJJCHHUC HaBbIKaMH IMO3HABATEIILHOM pe(l)J'ICKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX HCﬁCTBI/If/i U MBICJIMTCIIBHBIX ITPOLCCCOB, UX PE3YIIbTATOB U
OCHOBaHI/Iﬁ, r'paHull CBOCTO 3HAHUA U HC3HAHUS, HOBBIX IIO3HABATCJIbHBIX 3a/1a4 U CPEACTB UX JOCTUKCHUA.

HpenMeTm)le pe3yJabTarhbl.

1) chopMHPOBAaHHOCTH MPEACTABICHUI O MECTe XMMHUHM B COBPEMCHHOW HAyYyHOW KapTHHE MHpPA; MOHUMAHUE POJIM XUMHUU B (POPMHUPOBAHUH
KpYyrosopa u (pyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKA JJIs PEIICHUs MPAKTHUECKUX 3a7ay;

2) BiIaJE€HHE OCHOBOIOJATAIOIUMU XUMHUYECKUMH MOHSATHSIMH, TEOPUSMH, 3aKOHAMH W 3aKOHOMEPHOCTSIMH; YBEPEHHOE I0Jb30BaHHUE
XUMUYECKON TEPMUHOJIOTHEN U CUMBOJINKOM;

3) BJIAACHUC OCHOBHBIMH METOJAaMHU HAYYHOI'O IIO3HAHUS, UCIIOJIb3YEMbIMU B XUMHUMU: Ha6J'IIOI[eHI/Ie, OIMMCAHUC, UBMEPCHUEC, DKCIICPUMCHT, YMCHUC
O6pa6aTI)IBaTB, 00BIACHSITE PE3YIbTAThI MIPOBEACHHLIX OILITOB U ACJIaTh BbIBOABI; TOTOBHOCTb U CIIOCOOHOCTH INPUMCEHATh METOAbBI ITO3HAHUA ITPU
PCIICHNHU MPAKTHYCCKUX 3aaa4;

4) chopMHrpOBaHHOCTH YMEHUS JaBaTh KOJTUYECTBEHHBIE OIEHKU U MPOBOJIUTH PACYEThl IO XUMUUYECKUM (DOpPMYJIaM U ypaBHEHUSIM;
5) BIajeHue paBujIaMy TEXHUKUA O€30MaCHOCTH MPHU UCTIOJIH30BAHUN XUMUYECKUX BEIIECTB;

6) chopMHUPOBAHHOCTH COOCTBEHHOMN MO3UIIMU MO OTHOUICHHUIO K XUMUYECKOM HH(OpMAIIIH, TOTydaeMOoi U3 pa3HbIX HCTOUHUKOB.
7) chOpMUPOBAHHOCTH CHCTEMBI 3HAHUI 00 00X XUMHYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHSIX;

8) C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ HCCICA0BATH CBOMCTBaA HCOPraHUYCCKHUX U OPraHHUYCCKHX BCIICCTB, O0OBACHATH 3aKOHOMCPHOCTH IIPOTCKAHUA
XHUMHUYCCKUX peaKuHﬁ, IIPOTrHO3UPOBATH BO3BMOKHOCTb UX OCYIICCTBIICHUA,

9) BnaieHe yMEHUSMU BBIJIBUTATh TUIIOTE3bI HA OCHOBE 3HAHUH O COCTaBE, CTPOSHHUH BEIIECTBA M OCHOBHBIX XUMHUYECKHIX 3aKOHAX, MPOBEPATH HX
AKCIIEPUMEHTAIBLHO, (HOPMYIUPYS LENb UCCIEA0OBAHNUS;



10) BJIaACHUC MCTOAAMU CAMOCTOSATC/IIBHOTO INIAHUPOBAHUA W HPOBCACHUA XUMHUYCCKUX SKCIICPUMCHTOB C CO6JIIOII€HI/IGM IMpaBUJI Oe3omacHoi
pa6OTBI C BCIICCTBAMH H J'Ia60paTOpHLIM O60py,Z[OBaHI/IeM; CCI)OpMI/IpOBaHHOCTL YMCHI/Iﬁ OIMCAaHUs, aHaJIM3a W OLOCHKH JOCTOBCPHOCTU
MMOJIYYCHHOI'O pE3YyJibTaTa,

11) chopMupoBaHHOCTH YMEHUI MPOTHO3UPOBATh, AaHAIM3UPOBATH M OLIEHUBATD C MO3UIMKA YKOJIOTUIECKON 0€30IaCHOCTH MOCIIEICTBHS OBITOBOM
Y TIPOU3BOJICTBEHHON JESITEIbHOCTH YEJIOBEKA, CBI3aHHOMU C epepaboTKOM BEIECTB.

2. COAEP KAHUE YUYEBHOTI'O TPEJIMETA «XUMMUS» (yriry6,1éHHbIii ypOBEHb).

OCHOBBI OPraHU4ecKo XUMHHU
[losiBneHue 1 pa3BUTUE OPraHUYECKON XUMUU KakK Hayku. [IpeamMer oprannueckoi XuMund. MecTo U 3Ha4€HHE OPraHUYECKOM XUMHUU B CUCTEME

CCTCCTBCHHBIX HAYK. BzanmocBsa3b HEOPraHN4YCCKUX U OPraHuYCCKHX BCIICCTB.

XVUMHYECKOE CTPOCHUE KaK MOPSIOK COCIUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BaJ€HTHOCTH. OCHOBHBIE IIOJIOKEHHS TEOPUU XUMUYECKOTO
CTpOEHMsI opraHuueckux coeauHeHuil A.M. bytinepoBa. YrieponHbIil CKeleT OpraHudeckol MoseKyiabl. KpaTHOCTh XMMHUYECKOW CBSI3H.
3aBUCHMOCTb CBOMCTB BELIECTB OT XUMHUYECKOr0 CTpoeHust Mosekyil. Mzomepus u uzomepsl. [lonsatue o pyHkunoHanbHo# rpynne. [IpuHuumel
KIacCU(PUKALMK OpPraHUYeCKUX COeAMHEHMHA. MexayHaponHas HOMEHKJIATypa W NPUHIMIBI OO0pa3oBaHHMs HAa3BaHUN OPraHUYECKHUX
COCIUHEHUH.

Knaccudukanus m 0coOEHHOCTH OpraHM4eckux peakuui. PeakunonHble LeHTphl. IlepBoHauyaibHbIE HOHATHS O THMAX M MEXaHM3Max
OpPTraHUYeCKHUX peakuuil. [ OMOMUTHYEeCKHU U TeTePOTUTUIECKUIA pa3pbIiB KOBAJCHTHOW XUMHUYECKOW cBsi3U. CBOOOIHOpAAMKATBHBINA U HOHHBIH
MeXxaHu3Mbl peakiuu. [lonstue o Hykineoduie u snekrpodue.

AnkaHbl. DJNEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHME MOJEKYIbl MeTaHa. Sp 3 -TuOpuausanus opOuTaneil aToMoOB yriepoja.
I'omonornueckuit pan u obmas popmyina ankaHoB. CuctemaTrueckas HOMEHKIIATypa ajJKaHOB U pagukaioB. M3omepus yriepoaHoro ckenera.
du3nveckrue CBOWCTBAa aJKaHOB. 3aKOHOMEPHOCTHM W3MEHEHHUS (M3MUECKUX CBOWCTB. XUMHUYECKHE CBOWCTBA AJKAHOB: TajJOre€HHpPOBAHHE,
NeruIpUpOBaHUe, TEPMUUYECKOE Pa3I0KEeHUE, KPEKUHT KaK CIOCOObI MOIYyYeHHs] BaXKHEHIINX COETMHEHUI B OpraHu4eckoM cuHTe3e. ['opeHue
aJKaHOB KaK OJHWH M3 OCHOBHBIX MCTOYHHKOB TEIUIa B MPOMBIIIEHHOCTH M OBITY. M30Mepu3alus Kak Croco0 MOJy4eHHs BBICOKOCOPTHOTO
O0ensuHa. MexaHM3M peakuuu CBOOOJHOpaJAMKaNbHOrO 3amelneHus. [lomydyenue ankaHoB. Peakuus Bropna. Haxoxnenuwe B mpupoae u
MIPUMEHEHUE aJTKAHOB.



[Huknoankanel. CTpoeHHe MOJEKYN HUKIOankaHoB. OO6mias ¢opmyna mukioankaHoB. Homenkiatypa mukinoankaHoB. M3omepus
[UKIIOANIKAHOB: YTJIEPOJHOTO CKeJeTa, MEKKIACCOBas, MPOCTpaHCTBEHHas (Uuc-TpaHc-u3omepus). Croenuduka CBOWCTB LHKIOAIKAHOB C
MaJibIM pa3MEpPoOM IHUKIJIA. PCaKHI/II/I MNPUCOCAUHCHHA U PaJUKAIILHOTO 3aMCIIICHU.

AJnKeHbl. DJIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl STHIIEHA. Sp 2 -TUOpuUau3amys opouTaneil aToMoOB yriepoja. G- U Tm-CBs3H.
I'omonoruueckuit psa u odbmas Gopmyna ankeHoB. HomeHkaTypa ankeHoOB. M3oMepus alKkeHOB: YIIepOIHOTO CKEleTa, MOJI0KEeHUS KpaTHOU
CBSI3U, TPOCTPAHCTBEHHas (IMC-TpaHC-U30Mepusi), MexkiaccoBasd. @u3nueckue CBOicTBa alkeHOB. Peakuumm 351eKTpOQUIBHOTO
MPUCOETIMHEHNU KaK Croco0 TOoJdydeHUs (YHKIHMOHAIBHBIX MPOM3BOJHBIX YIIIeBOAOPOAOB. [IpaBmiio MapKOBHHKOBa, €ro 3JIEKTPOHHOE
obocHoBaHMe. Peakuuu okuciaeHHS U mNoauMmepusauuu. [lonudTHIEH Kak KpPYNHOTOHHAXKHBIM HPOAYKT XMMHUYECKOIO IPOU3BOJICTBA.
[IpompbltieHHbIE U JJaOOpaTOpHBIE CIIOCOOBI TOTy4eHus ankeHoB. [IpaBuio 3aiinesa. [IpumeHeHNE alKEeHOB.

Ankanuensl. Knaccudukanus ankagieHOB M0 B3aMMHOMY PAcCIIOJIOKEHHUIO KPAaTHBIX CBsA3e B Mosekyle. OcoOEHHOCTH 3JIEKTPOHHOTO M
MIPOCTPAHCTBEHHOTO CTPOEHHUSI COMPSDKEHHBIX ankagueHoB. OOmas ¢opmyna ankanueHoB. HoMmeHkiaTypa u HM30Mepusi allKaJUuEHOB.
dusznyueckre CBOMCTBA ajKaJUEHOB. XHUMHUYECKHE CBOMCTBA alKaJIMCHOB: PEAKIMU MPHUCOCIUHEHUS (THIAPUPOBAHUE, TaOTEHUPOBAHUE),
ropenust u nonumepusanuu. Bknag C.B. JleGeneBa B monyuyeHHe CHHTETHYECKOTO Kayuyka. Bynkanuszamus kayuyka. Pesuna. Muoroo6pasue
BHUJIOB CUHTETHYECKUX KaydyKOB, X CBOMCTBA U MpUMeHeHHE. [loryueHne aikaaueHoB.

ANKUHBL. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl aleTUieHa. Sp-TUOpuau3anusi opOuTaseldl aTOMOB yIrJepoja.
I'omonoruueckuii psg u obmas ¢opmyna ankuHoB. HomeHnknatypa. M3omepusi: yriepoiHOro CKeJeTa, IMOJIOKEHUS KpaTHOM CBsI3H,
MexKiaccoBas. PuU3MUEeCKUe CBOMCTBA AaJKMHOB. XHMHYECKHE CBOICTBA AaJKWHOB: pEaKUMU MPHUCOEAMHEHMS] KaK CIOCO0 MOJydeHHs
IIOJINMEPOB U JPYTUX MOJE3HBIX NPOAYKTOB. Peakuuu 3amenienus. ['opeHne aneTmieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHM IS
CBapKu M pe3ku MeTasuioB. [lonydyeHue aneruieHa nupoan3oM MeTaHa U KapouaaeiM MetoioM. [Ipumenenue aneTuieHa.

Apenbl. Mcropus oTkpbiTust 6eH3051a. COBpeMEHHbIE MPEICTaBICHUsI 00 JIEKTPOHHOM U IPOCTPAHCTBEHHOM CTpoeHuu OeHzona. M3omepus u
HOMEHKJIaTypa roMoiyioroB 6enzona. OOmiast ¢opmyna apeHoB. Pusnueckue cBoWcTBa OeH307a. XMMHUYECKHE CBOMCTBa O€H30J1a: peakiuu
AIEKTPO(UIBHOTO 3aMeleHHs] (HUTPOBAHME, TaJOr€HUPOBAHUE) KaK CIOCOO MOJIydeHHMs XUMHUUYECKHUX CPEACTB 3allMThl PacTEHUM;
npucoeIuHeHus (TUIpUpOBaHKe, raIOTCHUPOBAHUE) KaK J0KA3aTeIbCTBO HEIPEAEIbHOrO xapakrepa Oenzona. Peakuus ropenus. [lomyuenue
0eH3zona. OcoOCHHOCTM XHMMHYECKHUX CBOMCTB TOJNyoJa. B3ammMHOe BIMsSHME aTOMOB B Mojekyie Tonyoda. OpueHTanuoHHbIE 3((EKTh
3amectutene. [Ipumenenue romosioros OeH3omna.

Crnuprel. Knaccudukanus, HoMeHK1aTypa ciupToB. ['oMonoruyeckuii psaa u oomas popmyna rnpeieibHbIX 0JHOAaTOMHBIX CIIUpTOB. M3omepusi.
dusnueckue CBOMCTBA MpeAeIbHbIX OJJHOATOMHBIX CIIUPTOB. BogopoaHas CBsA3b MEXAYy MOJIEKYJIaMU U €€ BIUSHUE Ha (pU3MuecKue cBoiicTBa
CHUPTOB. XMMHUYECKHUE CBOWCTBA: B3aMMOJCHUCTBUE C HATPHEM KaK CIOCOO YCTAaHOBIJICHUS HAJIMYUS THAPOKCOTPYIIIBI, C TAJIOT€HOBOAOPOAAMU



KaK CIOCOO MOJIydYeHUs! pacTBOpPUTENIEH, BHYTPU- U MEXMOJIEKYspHas Aeruaparanus. Peakuust ropeHus: ciupThl Kak ToriuBo. llonydenue
JTaHOJIA: peaKlysi OpOKEeHUs IUIIOKO3bI, THApaTalus 3TuieHa. [IpuMeHneHre MeTaHona U 3TaHoja. PU3HONIOrHYecKoe JeiicTBHE METaHOoJA U
JTaHoOJa HAa OpPraHU3M YeJOBEeKa. DTUJIEHIJIUKOJIb W TIUIEPUH KaK IMPEACTaBUTENM IpPeAeIbHbIX MHOIOATOMHBIX CHUPTOB. KadecTBeHHas
peakiysl Ha MHOTOAaTOMHBIE CIIMPTHI U €€ NPUMEHEHHUE I PAclO3HAaBaHMs IJIMLEPUHA B COCTaBE KOCMETUYECKHMX CpeacTB. [Ipaktuueckoe
MIPUMEHEHHE STUICHTJINKOJIA U TJINLEPUHA.

®enou. Ctpoenue MoJieKyibl peHona. B3anmuoe BausiHue aToMoB B MoJiekysie (henosna. dusndeckue cBoiicTBa peHosia. XMMAYECKHE CBOMCTBA
(peakuuu ¢ HaTpUEM, TUAPOKCUIOM HaTpus, Opomom). [lonydyenne dpenona. [Ipumenenue denomna.

AJIL,Z[CFI/II[BI 1 KCETOHBI. Knaccmbmcauml AIBACTUA0B U KECTOHOB. CTpOeHI/Ie MMpEACIIbHBIX aJIbACTHUI0B. SHGKTPOHHOG U TIPOCTPAHCTBCHHOC
CTpOeHHe KapOOHMIBHOH Tpymiibl. ['oMonoruueckuit psia, odmas Gopmyiia, HOMEHKIATypa U U30MEpHs MPEICNIbHBIX allbJeTHI0B. Ou3ndueckue
CBOMCTBa MNpCAC/IbHBIX aJIbACTUIOB. XUMHUYECKHE CBOMCTBA NpCACIIbHBIX AJBbACTUAOB: THAPUPOBAHUC, KAYCCTBCHHBLIC PpPCAKIUMU Ha
KapOOHWIBHYIO TPYHNY (peakims «cepeOdpsHOTO 3epKayiay, B3auMmojencTere ¢ ruapokcuaoM mean (1)) u ux npumeHeHue st oOHApYKEHUS
NpeACIbHBIX AJBACTUAOB B IIPOMBIINUICHHBIX CTOYHBIX BOJaxX. HOHy‘-IeHI/IC OpCACTIbHBIX AJIBACTUAOB: OKHCIICHHUC CHHUPTOB, TUApPATALNA
anietwiena (peakuust Kydeposa). TokcuuyHOCTh anmbaerunoB. [lpumenenue dopmanbaeruga M areraibleruaa. ANETOH Kak MPeICTaBHTENb
KeToHOB. CTpoeHue MOJIeKYJIbI arieToHa. OCOOEHHOCTH PeaKIUy OKHCICHHs anieToHa. [[ppumenenue aneroHa.

KapbonoBeie kucnotsl. Knaccudukanus 1 HoMeHKIaTypa KapOOHOBBIX KUCIOT. CTpoeHHe MpeAebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
DJEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE KapOOKCUIILHOM rpymiibl. ['oMosorndeckuii psj u odmas popmyna npeaeabHbIX 0JHOOCHOBHBIX
Kap6OHOBBIX KHuCJoT. POU3nYecKne CBOMCTBA MNpEaACIIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT. XHMMHYECKHE CBOMCTBA MMpEaAcCIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT (peaky ¢ MeTalJlaMi, OCHOBHBIMH OKCHJJAMH, OCHOBAHUSIMU U COJISIMM) KaK IOATBEPXKIECHUE CXOJICTBA C
HEOpraHMYeCKUMM KHcIoTaMu. Peaknus stepudukanny u ee oOpaTUMOCTh. BinsHue 3aMecTuTesel B yIriIEBOAOPOJHOM paJMKale Ha CHIY
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XMMUYECKHMX CBOWCTB MYypaBbMHON KuCIOTHI. IlonydyeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT: OKHCJIICHHUC aJIKaHOB, AJIKCHOB, ICPBUYHBIX CIIHUPTOB, aJIbACTUIOB. Baxxneimme npeacCTaBUTCIN Kap6OHOBBIX KHCJIOT: MypaBbHUHAas,
yKcycHass U OeH3oliHas. Beicuine npesenbHble W HENpeselibHble KapOOHOBbIE KUCIOTHL. OnTuyeckas n3omepusi. ACUMMETPUYECKHH aToM
yraepoaa. [Ipumenenne kapOOHOBBIX KUCIIOT.

Crnosxuble 3¢upsl 1 xupbl. CTpoeHHE U HOMEHKIJIaTypa CIOXKHBIX 3QUpoB. MexkiiaccoBasi uzoMepus ¢ KapOOHOBBIMU KUCIOTaMH. CriocoObI
MOJy4eHUs1 CIOXKHBIX 3¢upoB. OOpatuMocTh peakiuu sSTepudukanuu. [IpuMeHeHue CcIoXHBIX 3(UPOB B MUIIEBOH U mnapdroMepHOi
MIPOMBINIIEHHOCTH. JKHUpbI KaK CII0KHBbIE 3(QUPbI TIULEPUHA U BBICIIMX KapOOHOBBIX KHUCIJIOT. PacTUTENbHBIE U KUBOTHBIE KHUPbI, X COCTAaB.
dusnueckue CBOMCTBA KUPOB. XMUMHUYECKHE CBOWCTBA XHPOB: THAPUPOBAHHE, OKUCIECHHE. ['MAPONN3 WM OMBUIEHHE >KHPOB KakK CIOCO0
MIPOMBIIIIEHHOTO TIOJYyYEHUs! COJe BBICIIMX KapOOHOBBIX KHUCHIOT. [IpumeHeHue xupoB. MpUI4 Kak COJNM BBICIIMX KapOOHOBBIX KHUCIOT.
Motromue cBOINCTBA MbLIA.



VYrneBoasl. Knaccudukanus yrieBogoB. dusnueckue CBONCTBA M HaxXOXKICHHE YIIIEBOAOB B mpupoje. ['Moko3a Kak aiabAerHAO0CHTUpT.
XUMHYECKHUE CBOWMCTBA TJIFOKO3BI: AIMJIMPOBAHMUE, QJIKWIHMPOBAHHME, CIUPTOBOE M MOJIOYHOKHCIOE OpOKeHHE. OKCIEpUMEHTAIbHBIC
JI0KAQ3aTeNbCTBA HAIMYUS allbJIETHIHOM M CIHMPTOBBIX T'pyHmn B riaroko3e. [lomydenue riarokosbl. OpykTo3a Kak M3oMep TIIOKO3bl. Pubo3a u
nezokcupubo3a. Baxneilmme nucaxapuapl (caxaposa, JIaKTO3a, MajbTO3a), UX CTpOeHHE M (u3HuecKue CBOMCTBa. ['maponus caxapossl,
JAKTO3bI, MalbTO3bl. Kpaxman u mesmnono3a kak OWOJOTHMYECKHEe MONMMMEphl. XMMHYECKHE CBOWCTBA KpaxMmana (THAPOJIU3, KaueCTBEHHAS
peakius ¢ HOJOM Ha KpaxMall U €€ MPUMEHEHHE JUIsi OOHApyKeHUsS Kpaxmaya B MPOAYKTaxX MUTAHUA). XUMHUYECKHUE CBOMCTBA IICIUTIOJIO3BI:
TUAPONN3, 00pazoBaHUE CIOXKHBIX 3(upoB. [IpuMenenue u Ouonorudeckas poib yrieBoAoB. OKHCIEHHE YIIIEBOJOB — HMCTOYHUK SHEPTUU
XKHUBBIX OpraHu3MoB. [loHaTre 00 NCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOrO BOJIOKHA.

Nnentuduxanus opraHnuecKux CoeAMHEHUH. [ eHeTnueckas CBs3b MEXIY KJacCaMi OPTaHUYECKUX COCTMHCHUI.

Awmumnsl. [lepBuunbie, BTOpUUHbIE, TpeTUYHbIE aMHUHBI. Kilaccudukanus aMHHOB 10 TUITY YIJIE€BOJOPOJAHOIO pajuKaia U YUCIy aMUHOTPYII B
MOJIEKYJIE. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHME IPENEIbHBIX aMHUHOB. Du3Hueckue CBOWCTBA aMUHOB. AMUHBI KaK OpPraHMYECKUE
OCHOBAaHMS: PEaKIMU C BOJOW, KUCIOTaMH. Peakius ropeHus. AHWIMH KakK NIpPEICTaBUTENIb apOMAaTUYECKHMX aMUHOB. CTpOeHHE aHWIMHA.
[lpyuunsbl ocnalieHuss OCHOBHBIX CBOWCTB aHWIMHA B CPaBHEHMHM C aMHUHAMH TPEACITBHOTO psaa. XUMHUECKUE CBOMCTBA aHMJIMHA!
B3aMMOJICHCTBUE C KHUCJIOTaMH, OpOMHOW BOnOH, okucienue. l[lodydeHne aMHUHOB aNKUIMPOBAHUEM aMMHaKa U BOCCTaHOBJICHHEM
HUTPOIIPOU3BOIHBIX YIrieBo10po1oB. Peakius 3ununa. [lpumenenne aMuHoOB B (hapManeBTUUECKOM MPOMBIIUICHHOCTH. AHHIIMH KaK ChIPbE JIJIs
MIPOU3BOJCTBA AHUJIMHOBBIX Kpacureneid. CHHTE3bl HA OCHOBE aHWJIMHA.

AmuHOKHCITOTH 1 O0enku. CocTaB U HOMeHKJIaTypa. CTpoeHHe aMHHOKHCIOT. ['OMOJIOTHYECKUN psijl MPECeIbHBIX aMUHOKUCIIOT. M3oMepus
nNpeaACIbHBIX AMHUHOKHCJIOT. dusnueckue cBOUCTBA MNpEaACIIbHBIX aMUHOKHCJIOT. AMUHOKHCIIOTEI KaK aM(bOTeprIe OpPraHu4€CKUC COCIANHCHMUS.
Cuntes nentuaos. [lentuaHas cBs3b. buomornveckoe 3HaYeHUE 0.-aMUHOKHCIOT. OOIacTH MPUMEHEHHUS] aMHHOKHUCIIOT. Belkn Kak pupoIHbIe
ouomnonmumepsl. CoctaB U cTpoeHHe OenkoB. OCHOBHBIE aMHHOKHCIIOTHI, oOpasyromue Oenkud. XWMHUYECKHE CBONCTBA OEIKOB: THAPOJIH3,
JICHATypalrs, KaueCTBEHHbIC (I[BETHbIC) peakuuu Ha Oenku. [IpeBpaineHusi OENKOB MHIK B OpraHu3Me. buonormyeckue GyHKIHMU OEITKOB.
JlocTrKeHHs B M3yUCHUH CTPOSHUS M CHHTE3a OCJIKOB.

A3zoTrcoaepikalue reTepoluKInYecKue COeIUHEeHMs. [Iuppon M NMUpUAMH: 2JIEKTPOHHOE CTPOCHME, apOMATHYECKUH XapakTep, pa3iudyue B
MIPOSIBJICHUH OCHOBHBIX CBOWMCTB. HyKJIeMHOBBIE KUCIIOTHI: cocTaB U cTpoeHue. Ctpoenne HykiaeoTunoB. CoctaB HykinenHoBbIX kKucinoT (JJHK,
PHK). Posib HyKJIEMHOBBIX KHUCJIOT B XKM3HEAESITEIbHOCTH OPraHU3MOB.

BLICOKOMOHGKYHHPHBIG COCIHNHCHUA. OCHOBHBIE MOHATUS BBICOKOMOJICKYJIAPHBIX COG}IHHCHHfll MOHOMCECD, HOJHUMEP, CTPYKTYPHOC 3BCHO,
CTCIICHb TIOJIMMCpU3ALIUH. KJ'IaCCI/I(I)I/IKaI_II/ISI MMOJIMMCEPOB. OCHOBHBIE CIIOCOOBI MOJIYYCHHA BBICOKOMOJICKYIIAPHBIX COGI[PIHCHPIﬁZ pcaknuuu



MOJIMMEPU3aMU U TONUKOHJeHcauu. CTpoeHHe U CTPYKTypa MOJIMMEPOB. 3aBHCHUMOCTh CBOWCTB IOJMMEPOB OT CTPOEHHUS MOJIEKYII.
TepmornacTuuHble W TepMOpeakTUBHBIE NoiuMepbl. [IpoBoxsiuiue opranudeckue mnoiauMepsl. Kommno3utHele maTepuaibl. llepcrieKTHBEBI
MCIIOJIb30BaHUsI KOMITIO3UTHBIX MaTepuainoB. Kinaccuduxanus BonokoH. CuHTeTHUecKre BojokHa. [lonmagupHbie 1 moauaMuIHbIe BOJIOKHA, UX
cTpoeHue, cBoiicTBa. [IpakTnueckoe nCHoOIb30BaHNE BOJIOKOH. CUHTETHUECKUE MJICHKH: U30JISLMS Ui IPOBOAOB, MEMOPaHbI /Il ONPECHEHUS
BOJIbI, 3aLIUTHBIE IUICHKU IS aBTOMOOWJIEH, IUIaCThIpU, XUpypruueckue MoBsi3KH. HOBblE TEXHOJIOIMM NajbHEHIIEro COBEPILEHCTBOBAHUS
MOJIMMEPHBIX MaTEPUAIOB.

Teoperuveckne OCHOBbI XUMHHU

Crpoenne BeniectBa. CoBpeMeHHass MOJAeNb CTpoeHus atoma. [lyamusm snektpoHa. KBaHToBble umcna. PacnpeneneHue 3J€KTPOHOB IO
OHEPreTUYECKUM YPOBHSIM B COOTBETCTBUU C MPHHIIMIIOM HAaWMEHBIIEH SHEpruu, mpaBuwioM XyHaa u npuHiunoM llaymm. OcoOGeHHOCTH
CTPOCHHS PHEPTeTUYECKUX YpOBHEHN aToMOB d-35IeMEHTOB. DJIEKTpOHHAsI KOH(Urypanus atoma. Kinaccudukanus XUMUYECKUX 3JEMEHTOB (s-,
p-, d-amemenThl). OCHOBHOE M BO30YKICHHBIC COCTOSHHSI aTOMOB. BajieHTHBIC 35ieKTpoHbI. [lepronndeckasl CUCTEMa XMMUYECKHUX 3JICMEHTOB
JA.N. Menneneera. @usnueckuii cmbica [lepuoanueckoro 3akona JI.M. MenneneeBa. IlpuunHbl M 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
9JIEMEHTOB U UX COCAMHEHUH 110 IIEpUoJaM U rpynnaMm. MupoBo33peHueckoe U HayqHoe 3HaueHue [lepuonnueckoro 3akona /.M. Menneneesa.
[Ipornoss! J[.11. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

DJEeKTpOHHAs MPUPOJIa XUMHUUECKOH CBA3U. DIEKTPOOTpULATENbHOCTh. KoBajleHTHAs CBS3b, €€ Pa3HOBHIHOCTU U MEXaHU3MBbl 00pa30BaHMUS
(0OMEHHBIN U TOHOPHO-aKLENTOPHBIH). MloHHas cBs3b. MeTannuueckas cBsi3b. BogopoaHas cBsa3b. MeXMOIEKyIsIpHbIE B3aUMOICHCTBHUSI.

Kpucrammmueckue u amopgHble BemecTBa. THIBI KPUCTAUIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJspHAs, HOHHAs, MeTauIn4yecKas).
3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTBA OT TUNA KpUCTAJUIMYecKoW pemieTkd. [lpuumHbel MHOrooOpasust BemiecTB. CoBpeMEHHbIE
IIPEICTABIEHUS O CTPOEHUH TBEPABIX, KHUJIKUX U ra3000pa3HbIX BeulecTB. JKuakue KpucTauibl.

Xumuyeckue peakuuu. ['oMoreHHele M reteporeHHble peakuuu. CKOpOCTh PEAKIMH, €€ 3aBUCHUMOCTb OT Pa3jiM4YHbIX (AKTOPOB: IPUPOJIBI
pearupyronmx BelecTB, KOHIICHTPAI[MN pearupyrolluxX BEecTB, TeMneparypsl (mpasuio Baut-I'odda), miomany peakiimoHHOM MOBEPXHOCTH,
HaJIM4usl KaTaln3aTtopa. DHEeprusi akTWBalMU. AKTUBUPOBaHHBIN KoMIiuiekc. Karanmmzatopsl u karanu3. Ponb kaTamu3aTopoB B mpupoje u
IIPOMBIIIIIEHHOM IIPOU3BOCTBE.

IlonsitTne 00 sHTambnuu U SHTponuu. DHeprust ['m66ca. 3akon I'ecca u crneactBust u3 Hero. TeruioBele 3(h(EKTHI XMMHUYECKHUX PEAKIUH.
Tepmoxumuueckue ypaBHeHHs. OOpaTUMOCTh peakuuid. Xumuueckoe paBHOBecue. CMelIeHHEe XMMHUYECKOTO PaBHOBECHS IOJ JEHCTBUEM
pa3nMyHbIX (PAKTOPOB: KOHLIEHTPALMM PEareHTOB MWJIM TNPOJAYKTOB pEakKLUH, JABJICHUs, TemIeparypbl. Poib cMmelleHHs paBHOBeCUS B
TEXHOJIOTHYECKHX MPOLECCAX.



JHucniepcubie cuctembl. Komtonnusie cuctemsl. VictuHHBIE pacTBOpBL. PacTBOopeHme kak (usznko-xumudeckuid mpouecc. CriocoOb! BRIpaXEeHUs
KOHLEHTPALUU pacTBOPOB: MacCOBasi 10JIs1 pAaCTBOPEHHOIO BELIECTBA, MOJIIPHAs M MOJISUIbHASL KOHIEHTpaluuu. TUTp pacTBOpa U TUTPOBAHUE.

Peakuuu B pactBopax anekTposnToB. KadecTBeHHbIE peakIMM Ha MOHBI B pacTBOpe. KHCIOTHO-OCHOBHBIE B3aMMOJAEHCTBHUS B pacTBOpax.
Amdoreprnocts. HMonHoe mnpousBeneHue BoAbl. Bomoponusiii mokasartens (pH) pactBopa. I'maponu3 coseil. 3HaueHue Tuapoiu3a B
Ouooruueckux oOMeHHBIX npolieccax. [[pumenenue ruipoirsa B IPOMBIIIIIEHHOCTH.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU B MPUPOJIE, TPOU3BOICTBEHHBIX MPOIIECCaX U KUZHEEATEIbHOCTH Opranu3MoB. OKUCIUTEIBHO -
BOCCTAHOBUTEBHBIN MOoTeHIMA cpefbl. [uarpamma [Typ6s. [ToBeaenue BemecTs B cpeiax ¢ pasHbIM 3HaueHuEM pH. MeTo bl 371IeKTpOHHOTO U
ANEKTPOHHO-MOHHOTO OanaHca. ['anbBaHMYeCKUi 3NIeMeHT. XUMUYECKUE UCTOYHUKH ToKa. CTaHAapTHBINA BOJAOPOIHBIN AieKTpoa. CTaHIapTHHIHN
3JIEKTPOJHBIA TOTEHUMA CUCTEMbl. PsAJl CTaHOAPTHBIX AJIEKTPOJHBIX MMOTEHUHAIOB. HampaBieHue OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii. JJEeKTpoJiu3 PpacTBOPOB M paciuiaBoB cojied. [IpakTuyeckoe mNpUMEHEHUE JJIEKTPOoJid3a Jis [OJIY4YEHUs ULIEIOYHBIX,
IIEJI0YHO3EMEIIbHBIX METAJIJIOB M alFOMUHUSA. KOppo3usi METaJIIOB: BUBI KOPPO3UH, CIIOCOOBI 3aIIUTHl META/IIOB OT KOPPO3HH.

OCHOBBI HEOPraHUYEeCKOH XUMHUH

Obmas xapakrepuctuka 3memMeHToB [A—IA-rpynn. Oxcuabl U mepokCuAbl HaTpUs U Kanusd. Pacro3HaBaHue KaTHOHOB HaTpus U kanusa. Conu
HATpHUS, Kallvsl, KATbIMS W MarHus, UX 3HAUYCHUE B MIPHUPOJIC M JKU3HH 4elioBeKa. JKECTKOCTh BOABI U CIOCOObI ee ycTpaHeHus. KoMmIuiekcHbie
COEJIMHEHUS aAIFOMUHUS. AJFOMOCHUIINKATHI.

Mertannel IB-VIIB-rpynn (Mens, nuHk, xpoM, mapraser]). OcobeHHocTH cTpoeHus: atoMoB. O0mue gu3nueckue U XMMHUUYECKUE CBOMCTBa.
[Nony4yenne n npumenenne. OKCUABI U THAPOKCHIIBI ITUX METAJUIOB, 3aBUCUMOCTh UX CBOMCTB OT CTETNICHHW OKUCIICHUS dJeMeHTa. BakHeimme
conu. OKuCInTeNbHbIE CBOMCTBA COJIEH XpoMa U MapraHiia B BbICILIEH cTeleHH OKUCIeHHs. KoMIIeKCHbIE COeTMHEHHSI XpOoMa.

OOmas xapakrepuctuka s1eMeHTOB IVA-rpynnsl. CBoiicTBa, monydeHue M InpuMeHeHue yrias. CHHTe3-Ta3 Kak OCHOBa COBPEMEHHOMU
MIPOMBINIIEHHOCTH. AKTUBUPOBAaHHBIN yroiyib Kak agcopoeHt. HanocTpykTypbl. MUpoOBbIE TOCTHKEHUSI B 00JIACTU CO3/1aHUSI HAHOMAaTEPHaJIOB.
DNEeKTPOHHOE CTPOEHUE MOJEKYJbl yrapHoro rasa. IlosydeHne u nmpuMmMeHEHME yrapHoro rasa. buosormdeckoe aeicTBHE yrapHOro rasa.



KapOunp! kanpuus, amoMuHus 1 kene3a. KapOonater u runpokapOonatel. KpyroBopot yriepoaa B )KUBOM 1 HEeXHBOH npupoze. KauecTBeHHas
peaxiyst Ha KapOoHaT-noH. Pu3nUYecKkue U XUMUYecKHue cBocTBa KpeMHUs. Cunanbl U cunuiuel. Oxeun kpemuus (IV). KpemHueBbie KUCI0ThI
u ux conn. CHIIMKaTHBIE MHHEPAJTBI — OCHOBA 3€MHOM KOPBI.
OOmiast xapakrepucThka 31eMeHToB VA-rpynnsl. Hutpuasl. KauecTBeHHas peakiusi Ha MOH aMMOHHs. A30THas KUCIIOTa KaK OKUCIIUTENb.
Hutpatel, ux ¢uzndeckne m XUMHUYECKHE CBOWCTBA, MpuMeHeHue. CBoicTBa, nmojydeHne U npuMmeHeHnue gocdopa. ®ochun. dochopusie u
nosudochopHsie KUCI0THL. bruonornueckas poib pocdaros.

Obmas xapakrepucTtuka 31meMeHTOB VIA-rpynmbel. OcoOble CBOWCTBA KOHIIEHTPUPOBAHHOW CEepHOM KUCIOTHL. KauecTBEeHHBIE peakIMu Ha
cynbdua-, cynbpur-, u cynbhaT-uOHBL.

O6mas xapakrepuctuka saemMeHToB VIIA-rpynmel. Oco6eHHOCTH XuMun Gropa. ['amoreHoBoAopoabl M UX TOJydeHre. [ aJoreHoBOJOpOoAHbIC
KHUCJIOTHI U UX coii. KauecTBeHHEIE pCaKkin Ha raJJorcHu-uOHbI. Kncnopo;[cozlepncamne COCAUHCHUA XJI0pa. HpI/IMeHeHI/IC TraJIOT€HOB U UX
BaXKHEHUIINX COSTUHEHUH.

BJ'IaFOpOI[HI)Ie ra3bl. HpI/IMeHeHI/IC 6J'Ial"OpO,Z[HBIX Ia30B.

3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB IPOCTHIX BEIIECTB, BOJOPOHBIX COCIMHEHHM, BBICIIMX OKCHIOB M THAPOKCHUIIOB. MneHTudukamus
HEOPraHUYECKUX BEILIECTB U MOHOB.
XuMud ¥ KU3Hb

Hayunbsie Meronbl mo3Hanus B xumud. Mcrounwku xumudeckoil mHpopmanuu. Ilouck mHbopManuu mo Ha3BaHWSIM, WUIECHTH(PHUKATOpaAM,
CTPYKTYpHBIM popmyrnam. XUMHUECKHUNA aHATN3, CHHTE3, MOJICIIMPOBAHNE XUMUYECKHUX TIPOIECCOB U SIBJICHUN KaK METOJbI HAYYHOTO TIO3HAHMSI.
MartemaTnueckoe MOJEIHpPOBaHUE IMPOCTPAHCTBEHHOTO CTPOCHHSI MOJEKYJd OpraHudeckux BemiecTB. CoBpeMeHHble (PU3HKO-XUMUYECKHE
METO/Ibl YCTAaHOBJIEHUSI COCTaBA M CTPYKTYPhI BEILIECTB.

Xumusi U 370poBbe. JlekapcTBa, (epMeHTH, BUTaMUHBI, TOPMOHBI, MHUHEpaJbHbIE BOABL. [IpoOneMbl, CBsi3aHHBIE C MPUMEHEHHEM
JIEKapCTBEHHBIX IpernapaToB. BpeaHble MpUBBIUKK U (DAKTOPHI, pa3pylIaloniie 3J0poBbe (KypeHue, YnoTpeOIeHUe alKoroisi, HapKOMaHHUS).
Pammonansuoe nuranue. [Tumessie nod0aBku. OCHOBEI ITUILIEBON XUMUM.

Xumust B MmeauimHe. PazpaboTka exkapcTB. XUMHUYECKHAE CEHCOPBHI.

Xumus B HOBCe)IHeBHOﬁ KHU3HH. MOIOHII/IG U YUCTAIMUEC CPCIACTBA. PeHeHHeHTI)I, WHCCKTUIUIBI. CpeHCTBa JINIHOM THUTHUEHBI U KOCMETHKH.
HpaBHna Oe3omacHoi pa6OTLI C CAKUMHU, TOPHOUUMHA U TOKCUYHBIMH BCUICCTBAMU, CPCACTBAMU OBITOBOM XMMUH.



XuMHs U CelIbCKOe X03s1iicTB0. MUHepanbHble U oprannyeckue ynoopenus. CpeacTBa 3aluThl pacTeHUi.

Xumust B mpomblIUieHHOCTH. OOmMe mNpeacTaBieHHs O MPOMBIIUICHHBIX CIOCOo0aX MOJY4YEeHUS XUMHUECKUMX BELIECTB (Ha Npumepe
MIPOM3BOJICTBA aMMHUaKa, CepHOM KucioThl). [IpomblnienHas opranuueckass xumusi. CeIpbe A1 OpraHMYecKod mpombliiieHHocTH. [Ipodaema
OTXOZI0B M MOOOYHBIX MPOAyKTOB. Hanbonee KpynmHOTOHHAXKHBIE POU3BOACTBA OPraHMUECKUX COeAMHEHUH. YepHas U 1BeTHasi METaJUTyprHsl.
CrekJio U CUIIMKaTHAsI TPOMBIIIIEHHOCTb.

Xumust v 3HepreTuka. [IpupoHbie HICTOYHUKH YTIIeBOI0POA0B. [IpupoaHbIii ¥ TOMYTHBIA He(PTIHOM ra3pl, UX COCTaB U UCIOIb30BaHue. CocTaB
HepTn u ee mepepadorka. Hedrempomyktsl. OxranoBoe umcino OenszuHa. OxpaHa OKpyxkawolleil cpeabl npu HedTenepepaboTke u
TPaHCIOPTUPOBKE HEPTENPOAYKTOB. AJTbTEPHATUBHbBIE HCTOUHUKH SHEPTUU.

Xumus B ctpoutenbcTBe. LlemMent. beton. [lon0op onTHManbHBIX CTPOUTEIBHBIX MATEPHAIIOB B MPAKTHUECKOM JIEATETLHOCTH YEJIOBEKA.

Xumust ¥ 3KoJiorus. XMMHUYECKOe 3arpsa3HeHUe OKpYyKarollel cpenbl ¥ ero nocienctsus. OxpaHa rupocdepsl, MouBbl, atMochepsl, (GIopsl U
(ayHBI OT XUMUYECKOTO 3aTrPSI3HEHUS.

Tunsl pacyeTHbIX 3a1a4:

-Haxoxnenune MonekymnspHoit (opMysIbl OpraHMYECKOT0 BEIECTBA MO €ro MIIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €70 COCTAB,
WM 10 IPOAYKTaM CTOPaHHS.

-PacueTsl MaccoBo# 10 (MacChl) XUMHUUYECKOTO COEJUHEHHS B CMECH.

-Pacyetsr Macchl (00beMa, KOJIMUYECTBA BEIIECTBA) IPOAYKTOB PEAKIIMHU, €CIIH OHO U3 BELIECTB AAHO B U30BITKE (MMEET MPUMECH).

-PacueTsl MaccoBoii MM 00bEMHOM J10JIM BBIX0/1a TPOJYKTA PEAKLUU OT TEOPETUUECKH BO3ZMOXKHOTO.

-Pacyets! TerioBoro s3gpdexra peakuu.

-PacueTsl 00b€MHBIX OTHOILIEHUH T'a30B NIPU XUMUYECKUX PEAKLIUAX.

-Pacyetsr Macchl (0ObeMa, KOIMUYECTBA BEIIECTBA) MPOAYKTA PEaKIUH, €CJIM OJJHO U3 BEIECTB JIaHO B BUJI€ PACTBOpA C ONpPEAEICHHON MaccoBOM
JI0JI€¥ paCTBOPEHHOI'O BEILECTBA.

TeMbl NpakTHYecKUX pador:

-KoHcTpynpoBaHnue mapocTepKHEBBIX MOJIEIEH MOJIEKYJI OPraHUYEeCKUX BELIECTB.

-Ilony4yenue STHIIEHA U U3yUYEHUE €ETO CBOWCTB.

-Pemienue skcnieprMeHTaNbHbBIX 3a/1a4 Ha MOJIy4eHUE OpraHnyeckux BemiecTs. [lonyuenne OpoMaTaHa.

-Pemienue skcniepruMeHTaNbHbIX 3a/1a4 Ha [TOJIyY€HUE OPraHUYeCKUX BelecTs. [lonyuenue anerona.

-ITonydyeHne ykCyCHOM KHCIIOTBI M U3YYEHUE €€ CBOWCTB.

-Cunre3 cinoxxHoro ¢upa. CuHTe3 dTHIIAIeTaTa.



-Pemienue skcneprMeHTaNbHbBIX 3a/1a4 Ha paclio3HaBaHUE OpraHUYeCKUX BeulecT. [ uapoaun3 kpaxmarna.
-Unentudukanus opraHUI4eCKIX COCTUHEHHH.

-PacnioznaBanue miacTMace U BOJIOKOH.

-Pemienune sxkcniepuMeHTaNbHbIX 3a/1a4 M0 TeMe «[ eHeThuecKast CBsI3b MEXy KJIaCCaMU OPTaHUYECKUX COEAUHEHUI.
-Onpesenenre KOHIEHTPAIMi pacTBOpa aCKOPOMHOBOM KUCIOTHI METOJIOM TUTPOBAHHUS.

-HccnenoBanue BIUSHUS pa3IMyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON PEAKIIHH.

-KauecTBeHHbIE peakliiy Ha HEOpraHu4eckue BeniecTsa U HoHbL. [lonyuenne conmu Mopa.

-Pemenue sxcnepuMeHTanbHbIX 3a1a4 1o Teme «Hemeramnbsiy». ["anoreHsl.

-Pemenne s3xkcnepumeHTanbHbIX 3a1a4 1o teMe «Hemeramib. XanbKoreHsl.

-IToryuenue, cobupanue u pacro3HaBanue razon. [lonydeHne aMmmMHuaka u U3y4eHUE ero CBOICTB.

-Pemenne skcriepuMeHTanbpHbIX 3a/1a4 1o TeMe «Hemeramibly. DneMeHThl MOATPYIIbI a30Ta.

-Pemienue sxcniepruMeHTaNbHbIX 3a/1a4 10 TeMe «MeTtauiby. MeTaisl IJIaBHBIX HOATPYIIIL.

-ITosryyenue MegHOTO Kymopoca.

-Pemenue skcniepuMeHTaNbHBIX 33124 10 TeMe «MeTtamibsl». MeTamisl HOOOYHBIX HOArPYII.

-Penienue s3kcriepuMeHTaIbHBIX 33/1a4 10 TeMe «l'eHeThuecKas CBA3b MEXAy KJIacCaMU HEOPTaHUUECKUX COEUHEHUI».
-Kpamenue Tkanen.



3. TemaTnueckoe INIAHUPOBAHHUE C YKA3AHUEM KOJIHIECCTBA YaC0B, 0OTBOIMMbBIX HaA OCBOCHHUE Kﬁ)KIlOi/i
TECMbI
10 kmacce (102 gaca)
Ne n/n HA3BAHUWE PA3JIEJIA TEMA YPOKA KOJIMYECTBO
YACOB
OCHOBBI OpraHu4ecKoi
XHMUH.
IIpeamer  opranudeckomn 10
XUMUU
1 BBoanslii uHCTpyKTaXx.[losBIEHNE U pa3BUTHE OPraHUUYECKON XUMUH KaK HAyKH. 1
[Ipenmet oprannyeckoit XuMunu. MecTo U 3Ha4YE€HHE OPraHUYECKON XUMHUU B CUCTEME
€CTECTBEHHBIX HayK. B3auMOCBs3b HEOPraHMYECKUX U OPraHNYECKUX BEIIECTB.
2 XHUMHYECKOE CTPOEHUE KAK NOPAJOK COSAMHEHHS aTOMOB B MOJIEKYJIE COIJIAaCHO UX 1
BAJICHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUH XUMHUYECKOTO CTPOEHUSI OPraHUYECKHUX
coenuHenuit A.M. Bytneposa.
3 VYriepoaHbIi CKeJIET OPraHnYeCKON MOJIEKyJIbl. KpaTHOCTh XUMUYECKOM CBA3U. 1
3aBUCUMOCTB CBOMCTB BELIECTB OT XUMHUECKOTO CTPOEHHUsI MosieKyil. M3omepus u
HU30MEpHI.
4 [lonstue o pyHkunoHanbHOM rpymme. [puHnune! kiaccudukanuy opraHuuecKuX 1
coeMHeHu. MexyHapoiHasi HOMEHKJIATypa U IPUHIMIIBEI 00pa30BaHUs Ha3BaHUM
OPraHNYeCKUX COCJTMHECHUM.
5 Krnaccudukanus u 0cobeHHOCTH OpraHu4ecKUX peakiuil. PeakiioHHbIe HEHTPHI. 1
6 [lepBoHauabHBIE TOHATHUSA O THUINAX U MEXAaHU3MaX OPTaHUYECKUX PEAKIIHil. 1
I'oMOIMTHYECKUI U TETEPOTUTUYECKUI PA3PbIB KOBAJICHTHOW XMMUYECKOM CBA3H.
7 CB0OOAHOpAIMKAIBHBIN U MOHHBIA MEXaHU3MbI PEAKIIHH. 1
8 [lonsTue o HykIeoduie u 3nexkrpoduie. 1
9 O600maromuii ypok « [IpeqMer opraHndecKor XUMUN. 1
10 IpakTnyeckas padora Ne 1 «KoHCTpynpoBaHHE IAPOCTEPIKHEBBIX MOJICICH MOJICKYJ 1




OpPraHUYCCKUX BCIICCTB).

AJKaHBbI. 8
11 AJnkaHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIIBI METaHa. sp 3 - 1
rubpuau3ays opouTaseit atoMoB yriaeposa. ['oMonorudeckuii psa u oo1ast popMyna
AJIKAHOB.
12 CucremaTnyeckas HOMEHKJIATypa aJKaHOB U paJuKalioB. M3oMepus yriepoHoro 1
ckeneTa. PU3NYecKue CBOWCTBA alKaHOB. 3aKOHOMEPHOCTH U3MEHEHHSI (PU3MUECKHIX
CBOMCTB.
13 XHUMUYECKUE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, JETUAPUPOBAHUE, TEPMHUUECKOE 1
pa3ioKeHue, KpeKUHT Kak CIocoObl MOMyYeHHs BaXKHEHIINX COeIMHEHHH B
OpraHUYECKOM CHUHTE3€.
14 ['opeHne ankaHOB Kak OIMH U3 OCHOBHBIX HCTOYHUKOB TEIlJIa B IPOMBIIUIEHHOCTH U 1
obITy. M30Mepu3aius Kak croco0 MmoydyeHusi BRICOKOCOPTHOrO OEH3UHA.
15 MexaHu3M peakiuu CBOOOAHOpaAUKaIbHOTO 3amenieHus. [lonyyenue ankanoB. Peakiust | 1
Bropua. Haxoxnenue B npupose 1 NpUMEHEHHE aJIKaHOB.
16 HaxoxneHnue MonekynsapHoi popmysbl OpraHUUeCKOro BEIIECTBA 10 €ro TNIOTHOCTH U 1
MAacCCOBBIM JJOJIIM 3JIEMEHTOB, BXOJSIIUX B €70 COCTAB, WIIH 110 IPOJYKTAM CTOpPaHUs.
17 O06006marmul ypoK «AJTKaHBD. 1
18 O600maromuii ypok «AJKaHbD). 1
[ukmoankaasl 4
19 Huknoankansl. CTpoeHHe MOJIEKY HIUKIIOANKaHOB. O01mas Gpopmyna HUKIOAIKAHOB. 1
HomeHnkiiaTypa IHUKIJIOaJIKaHOB.
20 N30Mepust IUKII0AIKaHOB: YIJIEPOJIHOIO CKEJIETa, MEKKIIACCOBAsl, IPOCTPAHCTBEHHAS 1
(TmIc-TpaHc-u3oMepus).
21 Crenungurka cBOUCTB IIMKIOATKAHOB C MaJIbIM pa3MepoM Iukia. Peakiuu 1
MIPUCOETMHEHUS U PAJIUKAIBHOTO 3aMEIICHUSI.
22 O600matromuii ypok «l{ukimoankansn. 1
AJKEHBI. 6
23 AJNKeHbI. DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl STUJIEHA. Sp 2 - 1
rudpuaunsaiys opourageil aToMOB yriiepoja. G- U T-CBsi3u. ['omonorndeckuil psaa u
obmras popmysa alKeHOB.
24 Homenkiatypa ankeHoB. M30Mepust aJIKEHOB: YITIEPOJHOIO CKEJIETa, MOJI0KEHUS 1

KpaTHOM CBSA3M, IPOCTPAHCTBEHHAsI (IIUC-TPAHCU30MEPHs), MeKKI1accoBas. Puznyeckue




CBOMCTBA aJIKEHOB.

25

Peakiun 31eKTpopUIBHOIO MPUCOETMHEHUS KaK CIIOCO0 MOIydeHHs ()yHKIIMOHAIBHBIX
MIPOU3BOAHBIX yrieBoA0pOoa0B. [IpaBuino MapkoBHHKOBA, €T0 AIEKTPOHHOE
obocHoBaHMe. Peakinu okucnenus u nonmmepusanuu. [lommsTuen kak
KPYIHOTOHHAKHBIN IPOJYKT XMMHUYECKOTO TPOU3BOJCTBA.

26

[TpombinieHHBIC U Ta0OpPATOPHBIE CITOCOOBI MOTy4YeHus ankeHoB. [IpaBumo 3aiiesa.
IIpumeHeHue aJKeHOB.

27

O06006mamui YpoK «AJIKCHBD).

28

IIpakTuyeckas padora Ne2 «[lonydyeHue sTHIIEHA U U3YYEHHE €r0 CBONCTBY.

AJIKagueHsbl.

29

Anxanuensl. Kiaccuduxarys ankagueHoB [0 B3aUMHOMY PacIiOIOKEHUIO KPAaTHBIX
cBsizell B Mosiekyiie. OcoOEHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS
COTPSKEHHBIX ajKagueHoB. O6mas popmyna ankaaneHoB. HomeHknaTypa u usomepus
aJIKaINCHOB.

AN

30

@u3nyecKre CBOMCTBA AIKAAUEHOB. XUMUYECKHE CBOMCTBA AJIKAJIMEHOB: PEAKIINU
pUcoeIMHeHNs (THAPUPOBAHKE, TAJIOTEHUPOBAHUE), TOPEHUST U NOJIMMEPH3alHU.

31

Bknan C.B. JleGeneBa B nmonyueHre CHHTETHYECKOT 0 KayuyKa. Bynkanuzanus kayuyka.
Pe3una. MHOroo6pasue BUJ1I0B CHUHTETUYECKMX Kay4yKOB, X CBOICTBA U IPUMEHEHHUE.
IlonyueHue ajkaJueHOB.

32

O06006mmanmui ypok «AJTKaaueHbD).

AJIKVHEL

33

AJKHHBL. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYIIBI alleTUIIEHA. SP-
rubpuaunsaiys opourasieit aroMoB yriepojaa. ['omonornyeckuit psan u obmas popmya
AJIKMHOB.

34

Homenknatypa. M3oMepusi: yriiepogHOro CKeIeTa, MojJ0KeHUs: KpaTHOM CBSI3U,
MexkiaccoBas. Gusnyeckue CBOMCTBA aIKUHOB. XMMUYECKHE CBOMCTBA aIKUHOB:
p€aKkunu NpUCOCANHCHUA KaK croco0 MOJIYYCHHUS MMOJIUMCPOB U JAPYIUX IMOJIC3HBIX
MIPOJTYKTOB.

35

Peaxuuu 3amemenus. ['opeHue aneTuiieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOI'O
IUTAMEHHM JUIsl CBAPKH U PE3KU MeTaiuioB. [lomydenune aneTuiena nupoIn3oM METaHa U
KapOuHbIM MeTos1oM. [IpuMeHeHune aneruieHa.

36

O600marmuil ypoK «AJIKHHBD).

37

IIpakTHyeckas pabora Ne3 «Pemenne skcnepuMeHTaJIbHbIX 33/1a4 Ha MOJy4YEeHUE




OpraHUYCCKUX BCIJ.IGCTB».HOJ'Iy‘{eHI/Ie 6pOM3TaHa.

ApeHbl

38

Apensl. Mctopust oTkpbiTHs OeH3051a. COBpeMEHHBIE TIPEACTABICHUS 00 3JIEKTPOHHOM U
MPOCTPAaHCTBEHHOM CTPOCHUH OeH3o0i1a. V3oMepus 1 HOMEHKIIATypa rOMOJIOrOB OeH30J1a.
O6mas dhopmyna aperoB. du3ndeckre CBOHCTBA OCH30A.

39

XuMHUUECKHe CBOMCTBA OEH30J1a: PeaKIU IEKTPOPMILHOTO 3aMeIIeHUs (HUTPOBaHHE,
raJIoreHMPOBAaHHUE) KAaK CIIOCO0 MOTYUYEHUSI XUMUUECKUX CPEJICTB 3alllUThl pACTCHUN;
[IpUCOEIUHEHMSI (TUIPUPOBAHUE, FAJIOT€HUPOBAHNE) KaK JJOKa3aTEIbCTBO HEMPEEILHOTO
xapakrepa Oenzousa. Peakuus ropenus. [lonydyenue O6eH3ouna.

40

OcoOeHHOCTH XUMUYECKHUX CBOMCTB TOJyoJsa. B3auMHoOe BIUsSHHE aTOMOB B MOJIEKYJIe
tostyosna. OpueHTtanmoHHbIe 3G dexTsl 3aMmecTuTenell. [lpumeHeHre romoaoros 0eH3o01a.

41

O600mamuil Yypok « ApeHBI».

CrnupTsl.

42

Crnuptel. Knaccuduxarms, HomMmeHKIaTypa CiupToB. ['oMonorndeckuii psa u oo1mas
(dhopMyIa mpeIeIbHBIX OJHOATOMHBIX CITUPTOB. M3oMmepus. du3ndeckue cBOHCTBA
MpeAeNbHBIX OJJHOATOMHBIX COUPTOB. BogopoaHas CBA3b MEXAYy MOJIEKYJIAMHU U €€
BIIUSTHUE HA (DU3UYECKHE CBOMCTBA CITMPTOB.

43

Cruprer. Kitaccugukarys, HOMEHKIaTypa CIIUPTOB. | OMOJIOTHYeCcKHid st U 001ast
(dopmyna nmpeaesbHBIX OAHOATOMHBIX cIUPTOB. M30oMepus. dusnueckue cBoiicTa
IIPEAEIBHBIX OJJTHOATOMHBIX CIUPTOB. BogopoaHas CBA3b MEXAy MOJIEKYJIAMHU U €€
BJIMSIHUE Ha (PU3MYEeCKHe CBOWCTBA CIUPTOB.

44

[Tonydenue 3TaHONA: peakyst OpOXKEHUS TITIOKO3bI, THApaTalus dTuiaeHa. [Ipumenenue
MeTaHoJ1a ¥ 9TaHoJ1a. DHU3M0I0rnIecKoe NeHCTBUE METAHOMA U 9TAHOJIA HA OPTraHU3M
YeJIOBEKA.

45

BrinonHeHne ynpakHeHHi ,pelieHue 3a1a4d no reMe «CrupTeDy.

46

OTUJICHTJINKOIb U TIIMIOECPHH KaK IMPEACTABUTCIIN MPCACIbHBIX MHOTOATOMHBIX CITUPTOB.
KauecTBennas pCaKknusa Ha MHOT'OATOMHBIC CITMPTHI U €€ TPUMCHCHUC IJId PACIIO3HABAHUSA
rIMiepruHa B COCTaBE KOCMECTUUCCKUX CPEACTB. HpaKTI/ILICCKOG IMPUMCHCHHUC
OTUJICHTJIMKOJIA U TJIMICPUHA.

47

®enon. CtpoeHue Monekynbl ¢peHona. B3anMHoe BivsHUE aTOMOB B MoJieKylie ¢heHoma.
duznueckune cBoicTBa (heHoa.

48

XUMHUYECKUE CBOICTBA (peakLuy ¢ HaTpUEM, THIPOKCUIOM HaTpusi, OpoMOM).
[Tonydenue penona. [lpumenenue genona.




49

O606marmui ypok «CiupTsy.

AnbIeruasl U KETOHEIL.

50

Anppaerunst u ketonsl. Kiaccudukanus anbaeruoB u kKeToHOB. CTpoeHUE TIPEIETbHBIX
aNbJIETUI0B. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE KapOOHUILHOU IPYIIIHI.
I'omonoruueckuii psin, obmas popmyrna, HOMEHKIATYpa U H30MEpHs TIPEIETbHBIX
aJbJETHJIOB.

51

®uznyecKkre CBOMCTBA NPeAeIbHbIX aJbJAErU10B. XUMUUECKUE CBOMCTBA IIPEAEIbHbIX
aJbJIErUJI0B: THIPUPOBAHKE; KAUECTBEHHBIE PEaKLMU Ha KapOOHWIBHYIO FPYIITY
(peaxius «cepeOpsiHOTO 3epKaiiay, B3aumozeicteue ¢ ruapokcuaom Meau (1)) u nux
MpUMEHEHHUE I OOHApYKEHUSI IPEAEIIbHBIX aJIbJIETHI0B B IPOMBIIUIEHHBIX CTOYHBIX
BOJIAX.

52

[lony4yenue npenenbHbIX albJErUAO0B: OKUCICHHE CIUPTOB, THApATalUsl alleTUIeHa
(peaxmus Kydyeposa). TokcuuHocTh anbaeruaoB. [I[pumenenne Gpopmanpaeruia u
aneTajibAerua.

53

ALIETOH KaK IpeICTaBUTENb KETOHOB. CTpoeHHEe MOJIEKYJIbI alleToHa. OcoOeHHOCTH
peakIyu OKuciieHus aneToHa. [IpumeHeHune ameroHa.

54

IpakTnyeckas padora Ne4 «Pemenue sKkCriepUMEHTaIbHbBIX 3a/1a4 Ha MMOJTy4YeHUE
opraHnyeckux BemiecTsy».lloayueHue anerona.

55

O060061marmuil ypox « AJTbACTUIBI U KETOHBD.

KapOoHoBbIE KHUCTOTHI.

56

Kap6onoBsie kucinoTsl. Kiaccudukarnms 1 HOMEHKIIaTypa KapOOHOBBIX KUCIIOT.
CtpoeHue npeesbHbIX 0JHOOCHOBHBIX KAPOOHOBBIX KUCIIOT. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE KapOOKCUIILHOW I'PYMIIHI.

57

I'omonoruueckwnii psn u odmast opmysa mpeaeIbHbIX OJHOOCHOBHBIX KapOOHOBBIX
kucnoT. Gu3nvecKre CBOWCTBA MPEIEIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIOT.

58

XUMHUUECKUE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT (PEaKIHH C
MeTaJUIaMU, OCHOBHBIMU OKCHJJAMH, OCHOBAaHUSIMH U COJISIMM) KaK IIOJTBEPIKICHUE
CXOJICTBA C HEOPraHMYECKUMH KHUCIOTaMU. Peakius stepupukanum u ee o0paTuMocTh.
BriusiHue 3amecTtureneil B yriaeBoJOPOJHOM paJuKalle Ha CHIly KapOOHOBBIX KHCJIOT.

59

Oco0EHHOCTH XUMHYECKHUX CBOICTB MypaBBHHOﬁ KHCJIOTHI. HonyquI/Ie IpCaACIIbHBIX
OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHMCJICHHUEC AaJIKaHOB, aJIKCHOB, ICPBUYHBIX
CIIMPTOB, aJIbACTHIOB.

60

Baxueiiniue NpeaACTaBUTCIIN Kap6OHOBLIX KHCJIOT: MypaBbUHasl, YKCYCHAA U OeH30MHasl.




61 IIpakTyeckas padora NeS «IlosnyueHne yKCyCHOM KUCIIOTBI U U3YUYEHUE €€ CBOWCTBY. 1

62 Beicume mpeaenbHble U HellpeienbHble KapOOHOBBIE KUCIOTHI. OnTHYECKas H30MEPHSL. 1
AcuMMeTprudeckuii atoM yriaeposa. [Ipumenenrne kapOOHOBBIX KHUCIIOT.

63 O600matomuii ypok «KapOoHOBBIE KHCIOTHI. 1

CrnoxHble 3(UPBI U )KUPBIL. 5

64 Croxuble 3¢upsbl 1 xupbl. CTpOEHHE 1 HOMEHKJIATypa CIIOKHBIX 3(DUPOB. 1
MesxkiraccoBasi H3oMepus ¢ KapOoHOBBIMU KUCIOTaMU. CITOCOOBI TTOTYUEHUS CIIOKHBIX
3¢upoB. O6paTUMOCTb peakuuu 3repuduranuu. [IpuMenenue cia0XHbIX 3pUpPOB B
MUIIEBON U Map(IOMEPHOI MPOMBIIIJIEHHOCTH.

65 XKupsl kak ciaoxHbIe 3(UPHI INIMLEPHUHA U BBICIINX KapOOHOBBIX KHCIOT. Pactutensuble | 1
U KUBOTHBIE KUPBIL, UX cOocTaB. PU3NUeCKUEe CBOWCTBA JKUPOB. XUMUYECKUE CBONCTBA
KMPOB: THIPUPOBAHUE, OKHACIICHHE.

66 [Munponu3 ninm oMbUICHUE KUPOB KaK C0cOo0 MPOMBILIIEHHOTO OJMYyYeHHsI COoleit 1
BBICIIINX KapOOHOBBIX KHCIOT. [IprMenenue >kupoB. MbLT4 Kak COJIM BBICIIUX
KapOOHOBBIX KUCJIOT. MoloIIKe CBOWCTBA MbLIA.

67 IIpakTnueckas padora Ne6 «Cunres cioxsoro 3¢upa».CuHTE3 ITHIIAIIETATA. 1

68 O6o6maromuit ypok «CioxkHble 3(pUpBbI U KUPBD». 1

Yri1eBobI. 8

69 VYraesogsl. Kitaccudukanus yriesono. @uzndeckue CBOWCTBA U HAXO0XKICHHUE 1
YTJIIEBOIOB B IPHPOJIE.

70 I'moko3a kak anpaeruiocnupT. XMMUUYECKHAE CBOMCTBA IIFOKO3bI: allWIIMPOBaHUE, 1
AIKUJIMPOBAHUE, CIIUPTOBOE M MOJIOYHOKHCIIOE OpOKeHHe. DKCIIepUMEHTAIbHbIC
JI0Ka3aTeNIbCTBA HAIMYUS aJIbJIETMIHOM U CIUPTOBBIX IPYIII B Itoko3e. [loydyenne
TJIFOKO3BI.

71 @pyKTO3a Kak n3oMep rioko3bl. Pubosa u nezoxcrupudosa. 1

72 Baxneiimue aucaxapuasl (caxaposa, JJakTo3a, MaJIbT03a), UX CTPOCHUE U (PU3NYECKUE 1
cBoricTBa. [ mapoans caxapossbl, JJAKTO3bI, MAJIbTO3bI.

73 Kpaxman u nemiono3a Kak 0M0JI0ruyecKre noJuMepsl. XMMUYECKHe CBOMCTBA Kpaxmaia | 1
(ruaponu3, KaueCTBEHHAs PeakLus ¢ HOJIOM Ha KpaxMall U ee IPUMEHEHUE JJis
oOHapy>KeHHs KpaxMaja B IPOJYKTax MUTaHUs ). XMMUYECKHE CBOMCTBA IIEIUIIONIO3bI:
TUAPOIIN3, 00pa30BaHKE CIOKHBIX YPUPOB.

74 [Tpumenenue u Guoaoruyeckas poiib yriaeBoJoB. OKUCIIEHUE YIIeBOAOB — HCTOYHHUK 1

OHCPIUM KHUBBIX OPIraHU3MOB. ITonsarue 00 HNCKYCCTBCHHLIX BOJIOKHAX Ha IPUMCPC




ali€TaTHOI'0 BOJIOKHA.

75 IIpakTuyeckas padora Ne7 «PemeHne skciepuMeHTAIBHBIX 3a]]a4 HA PaclIO3HABAHUE 1
OpraHMYecKUX BemecTBy». uaponus kpaxmana.

76 O600maromuii ypok «YTICBOIbI». 1

AMUHBL. 5

77 Awmunsl. [lepBuuHble, BropuyHbIe, TpeTUUHbIEC aMUHbI. Kitaccudukarus aMmuHOB 1o Tuny | 1
YTIIEBOIOPOIHOTO PaIUKAlia ¥ YACITY AMHHOTPYIII B MOJICKYJIE. DJICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MPEIEIbHBIX AMUHOB.

78 dwu3nvecKre cBOWCTBA aMUHOB. AMUHBI KaK OPraHUYECKUE OCHOBAHUS: PEAKIIHH C 1
BOJIOM, KHCJIOTaMu. Peakiysi ropeHus.

79 AHWIMH KaK NpeJCTaBUTeNIb apoMaTHUYeCKUX aMUHOB. CTpoeHue aHwinHa. [Ilpuannbl 1
ocnabJieHUs OCHOBHBIX CBOMCTB aHWJIMHA B CPABHEHUH C aMUHAMU TPEACIIBHOTO Psa.
XUMHUYECKUE CBOMCTBA aHWJIMHA: B3aMMOJICHCTBUE C KUCIOTaMH, OpOMHOM BOJIOH,
OKHCJICHUE.

80 [TomyueHne aMIMHOB aJTKMITMPOBAHNEM aMMHAKa ¥ BOCCTAHOBJICHUEM HUTPOIPOU3BOMHBIX | 1
yriaeBoopoaoB. Peakuus 3ununa. [[pumMeHenne aMuHOB B (hapMarieBTHIECKON
MIPOMBINIIICHHOCTH. AHUJIMH KaK ChIPE JIJIsl IPOU3BOICTBA AHHJIMHOBBIX KPACHUTEIICH.
CuHHTE3bI Ha OCHOBE aHUJIMHA.

81 060061manmui ypok « AMUHBD. 1

AMUHOKHUCIIOTHI U OCIIKH. 7

82 AmuHOKHCHOTH M Oenku. CoctaB M HOMEHKIaTypa. CTpoeHne aMHHOKHUCIIOT. 1

83 I'oMostoruueckuii psist mpeIeTbHBIX AMUHOKHUCIIOT. MI30Mepus mpe/IeIbHBIX aMUHOKHUCIIOT. | 1
duzuyecKkre CBOWCTBA MPEIETbHBIX AMUHOKHUCIIOT.

84 AMUHOKHUCIIOTHI Kak aM(OTepHbIe Opranndeckue coequHeHus. CHHTE3 MeNnTUIO0B. 1
[MenTunHas cBs3b. buonornveckoe 3HaUEHUE 0-aMUHOKHUCIIOT. O0IacTH IPUMEHEHUS
AMUHOKHCIIOT.

85 benxu xak npupoansie 6nonoiaumepsl. CoctaB u ctpoeHue 6enkoB. OCHOBHBIE 1
AMUHOKHCIIOTHI, 00pasyromnye OeKu.

86 XUMUYeCcKHe CBOWCTBA OEJIKOB: THIPOJIN3, I€HATypalsl, KaUeCTBEHHbIE (I[BETHHIEC) 1
peaknuu Ha OeJKu.

87 [peBpamenus 6eIKOB MHIM B Opranu3Me. buosnorunueckue GpyHKIHH OSITKOB. 1

HOCTI/I)KCHI/IH B N3YUCHUU CTPOCHUA U CUHTC3a OEJIKOB.




88 O6006mmanmui ypok « AMUHOKHUCIIOTHI U OEJIKI. 1
A3oTcoepKalme 4
reTePOLMKINYECKHE
COE/IMHEHMUS.
89 AzoTcoaeprkalue reTepourKInIecKie coequaenus. [Iuppon u nupunH: 31€KTPOHHOE 1
CTPOEHHE, APOMATUYECKHUI XapaKTep, pa3Inuue B IPOSBIECHUU OCHOBHBIX CBOWCTB.

90 HyxnenHnoBble KMUCIIOTHI: cocTaB U cTpoeHue. CtpoeHne HykieoTunoB. CocTas 1
HykienHoBbIX KucnoT (JJHK, PHK). Ponb HyKI€MHOBBIX KHCIIOT B JKU3HEACSITEIBHOCTH
OpraHU3MOB.
91 O600maromuii ypok «A30TCOAEPKaINE TETEPOIUKINIECKIE COSTUHEHUS 1
92 IIpakTuyeckasi padora Ne§ « MnenTudukaius opraHuueCKuX COCTMHCHHUIN. 1
BricokomouiekynsipHbie 10
COEJIMHEHUS.
93-94 BricokomonekyispHble coenHeHNs. OCHOBHBIE TOHATHUS BBICOKOMOJIEKYIISIPHBIX 2
COEJIMHEHUI: MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO, CTENIEHb NIOJMMEPHU3ALIH.
Knaccudukauus nonumepoB. OCHOBHBIE CLIOCOOBI OTYYEHHS BBICOKOMOJIEKYISPHBIX
COEIMHEHUI: peaKuu NoJMMEepU3allui U NoJuKoHAeHcauu. CTpoeHue U CTPyKTypa
MIOJINMEPOB.

95 3aBUCHMOCTb CBOMCTB MOJIMMEPOB OT CTPOEHUS MOJIEKYJI. TepMoIIacTUYHbIE U 1
TepMOpeaKkTuBHbIE TouMephl. [IpoBoasire opranndeckue noiumepsl. KomnosutHeie
Martepuaisl. [lepcnekTuBbI UCITOIB30BAHNSI KOMIO3UTHBIX MAaT€pUasoB.

96 Knaccudukanus Bonokon. Cunternyeckue BojiokHa. [TonuadupHble 1 monuaMuHble 1
BOJIOKHA, MX CTPOEHUE, CBOMCTBA. [IpakTHyeckoe UCIoIb30BAaHUE BOJIOKOH.

97 CuHTeTHYECKUE TUICHKHU: U30JISIHUS JIJIs1 IPOBOOB, MEMOPAHBI JJIs1 ONTPECHEHUS BOJIBI, 1
3alMTHBIE TUICHKH JIJIsl aBTOMOOUIIEH, MIacThIpy, XUpyprudeckue nopsi3ku. HoBbie
TEXHOJIOTUH J1aJIbHEHMIIIEro COBEPIICHCTBOBAHUS OJMMEPHBIX MaTEPHAJIOB.

98 IIpakTnyeckas padora Ne9 «Pacrno3HaBaHue 1maacTMacc ¥ BOJOKOH. 1

99 ['eneTndeckas CBsI3b MEXKy KJIACCAMHU OPTraHUYECKUX COCUHEHUN. 1

100 IMpakTnyeckas padora Nel() Pemenue skcriepuMeHTaIbHbBIX 33/1a4 110 TEME 1

«"eHeTnyeckast CBsI3b MEX]y KJaCCaMU OPTaHWYECKUX COCTMHEHHI.
101 Wrorosas koHTpoapHas padborta. 1
102 O606marmui ypok «Posib pocCHHCKHUX YUEHBIX B CO3/IaHUU CTPYKTYPHOU TEOPUU 1




OpraHUYCCKUX COCIUHECHUI.

11 xaacc(102 gaca)

Teopernyeckue 0CHOBBI
XHMHUH.

CTpOCHI/IC BCIICCTBA.

1 BBonusbiit uHcTpyKTaXX.CTpoeHue BemectBa. CoBpeMEHHasi MOZI€NIb CTPOCHUS aTOMA.
Jyanusm 3JieKTpoHa.

2 KBaHTOBBIE UnCcna

3 Pacnpenenenue 351eKTpOHOB IO SHEPIETUUECKUM YPOBHSIM B COOTBETCTBUHU C MTPUHLIUIIOM
HaMMEHBIICH YHEPTUH, paBuiIoM XyHaa U npuHiunom [laymu. OcoGeHHOCTH CTPOCHUS
SHEPreTUYECKUX YPOBHEW aTOMOB d-3JI€MEHTOB.

4 DnektpoHHas KoHpHUrypaius atoma. Kimaccudukaiiys XUMUYIECKUX 3JIEMEHTOB (s-, p-, d-
sremMeHThl). OCHOBHOE U BO30YK/ICHHBIE COCTOSIHHSI aTOMOB. BaJIeHTHBIE AJIEKTPOHBI.

5 [Tepuoanueckas cucremMa xumudeckux 3aeMeHToB .M. Menaeneesa. ®uznueckuii
cMmblca [lepuonnueckoro 3akona [[.M. Menneneesa. [IpuuuHbl 1 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB JIEMEHTOB M UX COCAMHEHHUI 10 MEPHOIAM U TPYIIIAM.

6 MupoBo33peHueckoe 1 HaydyHoe 3HadueHue [lepmonnueckoro 3akona /[.1. Menneneesa.
[Iporuoss! J[.11. MenneneeBa. OTKpbITHE HOBBIX XUMHUECKUX SJIEMEHTOB.

7 O6o06matromuii ypok « CTpoeHHE BEIIECTBAY.

DIeKTpOHHAas MpUpoa
XUMHYECKOU CBSI3H.

8 DNEeKTpOHHAs IPUPOJA XUMUUECKOUN CBS3H. DIIEKTPOOTPUIIATEIILHOCTb.

9 KoBaneHnTHast cBsi3b, €€ pa3HOBUIHOCTH U MEXaHU3MBbl 00pa3oBaHus (OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIH).

10 Wonnas cBs13p. MeTtamiueckast CBs3b.

11 Bonopoanas cBs3b. MexMOJIEKyIsIpHbIE B3aUMOICHUCTBHS.

12 Kpucrannuueckue u amopdabie BemecTBa. TUIBI KPUCTAUTHIECKUX PEIIETOK (aTOMHAs,

MOJIEKYJISIpHAs, HOHHAsA, METAJUTMYecKas). 3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTBA
OT TUIA KPUCTAJUTMYECKOMN PEIIETKH.




13 [TpuunHbl MHOTOOOpa3us BemecTB. COBpeMEHHbIE MPEICTABICHUS O CTPOCHUH TBEPABIX, | 1
AKHUJIKMX U Ta3000pa3HbIX BenlecTB. Kugkue KpucTayibl.
14 O600maromuii ypok «IJIeKTpOHHAS TPUPOJIA XUMHUIECKON CBS3HY. 1
XHUMUYECKUE PEAKITUH. 14
15 XUMUYECKUE peaKMU. | 'OMOreHHbIE U IeTEPOr€HHBIE PEAKIIHH. 1
16 CKOpOCTb peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PAaKTOPOB: IPUPObI PEarupyOLINX 1
BEIIECTB, KOHIIEHTPAIIMK PEarnpyIONINX BEIIECTB, TeMrepaTypsl (mpasuwio Bant-I'odda),
IUIOUIA/IM PEAKLIIMOHHON MIOBEPXHOCTH, HAIMYUS KaTalu3aTopa.

17 OHeprus akTuBaluu. AKTUBUPOBaHHBIN KoMIuieke. KatanusaTopsl u katanus. Ponb 1
KaTaJu3aTOPOB B IPUPOJE U IPOMBIIIJICHHOM IIPOU3BOJCTBE.

18 PacueTrsl MaccoBOM 101 (MAacchl) XMMUYECKOTO COSIMHEHMSI B CMECH. 1

19 Pacuetsl Macchl (00beMa, KOJIMYECTBA BELECTBA) MPOIYKTOB PEaKIUH, €CJIN OJJHO U3 1
BEIIIECTB JaHO B U30BITKE (MMEET PUMECH).

20 PacueTsl MaccoBo# miin 00bEMHOM A0 BBIX0JA MPOAYKTA PEAKIIMU OT TEOPETUUECKU 1
BO3MO>KHOTO.
21 O06o0uaromuil ypok 10 pacueTHbIM 3a/1adyaM. 1
22 [Tonsitie 00 sHTANBNNU M S3HTponuu. DHeprus ['mboca. 1
23 3akoH ['ecca 1 cieacTBUS U3 HETO. 1
24 TennoBbie 3¢ (eKTh XMMUYECKHX peakiuii. TepMoXuMHUYeCKHe ypaBHEHHUSI. 1
25 Pacuets! TemioBoro s dexra peakiuu. 1
26 O6patumocTh peakiuil. XuMudeckoe paBHoBecre. CMeIeHne XUMUIECKOTO paBHOBeCHs | 1
NOJI IEUCTBUEM PA3JIMYHBIX (AKTOPOB: KOHLIEHTPALUN PEareéHTOB WK MPOIYyKTOB
peakuuu, 1aBiaeHusi, TeMieparypbl. Posib cMelieHus: paBHOBECHS B TEXHOJIOTMUECKUX
IpoLeccax.

27 IIpakTnyeckas padora Nel «lccnenoBanue BIMSAHUS PAa3IMYHBIX (PaKTOPOB HA 1
CKOPOCTb XUMUYECKOU PEaKLIUN.

28 O600maromuii ypok « XHMUYECKHE PEAKITUI. 1
Peakuuu B pactBOpax 9
AJIEKTPOJIUTOB.

29 HucnepcHbie cuctemsl. Konmonaasle cuctemsl. MicTuHHBIE pacTBOphL. PacTBOpeHue Kak 1

(bU3MKO-XMMHUYECKHI IpoIiecc.
30 CriocoObl  BBIpaKEHHSI KOHLIEHTPAIlMM pacTBOPOB: MaccoBas JOJs PacTBOpPEeHHOro | 1

BCIICCTBA, MOJIsSIpHAasA U MOJISAJIbHAsA KOHIUCHTPAallH.




PacueTsl maccel (0OBeMa, KOMUYECTBA BEIECTBA) MPOAYKTA PEAKIMH, €CIH OJHO W3
BEIIECTB JIaHO B BHUJIE pPAcTBOpa C OIPEAECICHHOW MAacCOBOM JOJIEd PaCTBOPEHHOTO
BeIllECTBA

31 Tutp pacTBOpa U TUTpPOBAHUE.
32 IIpakTnueckas padora Ne2 «OmnpeneneHrne KOHIEHTPAIMH PacTBOpa aCKOPOMHOBOI
KHMCJIOTBI METOJJOM TUTPOBAHUS.
33 Peakuun B pacTBOpax »nekTpoiauToB. KauecTBeHHbIE peaklMM HA HOHBI B PACTBOPE.
KucnoTHO-0CHOBHBIE B3aUMOCHCTBHSI B pacTBOpax. AMGOTEpHOCTb.
34 Honnoe npoussenenue Boabl. Bogopoausiii mokasartens (pH) pactBopa.
35 Iunponus coneit. 3HaueHUE THIPOIN3a B OMOIOTHYECKIX OOMEHHBIX MPOIIECCax.
[IpumeHeHre ruiponn3a B MPOMBIIUIEHHOCTH.
36 O606marmuil ypok «Peakiuu B pacTBOpax 31€KTPOIHUTOB.
37 IIpakTuyeckas padbora Ne3 «KauecTBeHHbIE peaKIIMM HA HEOPTAHUYECKUE BEUIECTBA U
noHsl. [lonyyenune comm Mopay.
OkucauTenbHO-
BOCCTAHOBUTEJIbHBIC
peakimmn
38 OKHCIIUTENEHO-BOCCTAHOBUTENIBHBIE PEAKLIUU B IPUPOJIE, TPOU3BOACTBEHHBIX ITpoIleccax
Y KU3HENIEITEIIbHOCTH OpraHu3MoB. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN MOTEHIIAAI
cpensl. Inarpamma Ilyp6s. TloBegeHne BemecTB B cpefjax ¢ pa3HbIM 3HaueHHeM pH.
39 OKHCIIUTETFHO-BOCCTAHOBUTEIIbHBIN TTOTeHITHAN cpefbl. [[narpamma [1yp6s. [ToBenenue
BEIIIECTB B CpeJlax C pa3HbIM 3HaUeHHeM pH.
40 MeTo/1bl 3IEKTPOHHOTO U 3JIEKTPOHHO-MOHHOT0 OajaHca.
41 Breimosnaenne ynpaxHeHuit «MeTobl 3JIEKTPOHHOTO M 3JIEKTPOHHO-UOHHOTO OajaHcay.
42 lNanpBaHmYeCckuil 3eMeHT. XUMUYECKHUE UCTOYHUKH ToKa. CTaHJapTHBIN BOJOPOIHBIN
anexTpo 1. CTaHAapTHBIN 3JEKTPOAHBINA OTEHIIMA CUCTEMBI. Psil cTaHaapTHBIX
3JIEKTPOJIHBIX MOTEHIINAJIOB.
43 HamnpaBnenue okucauTeIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMI. DIEKTPOJIN3 pacTBOPOB U

pacIiaBoB COJIEN.




44 [IpakTHYecKOe NPUMEHEHHNE IEKTPOIN3a AJIs ITOJIyUEHUS IEI0YHBIX, 1
IEJIOYHO3EMETIbHBIX METAJUIOB U alfoMUHUA. Koppo3us MeTayioB: BUIbl KOPPO3UH,
CHO0COOBI 3aLTUTHI METAJIIOB OT KOPPO3HUH.

45 BrinonHeHne ynpakHEeHU «JIEKTPOIN3 PACTBOPOB U PACIIJIaBOB COJIEH. 1

46 O6o6maromuit ypok «OKUCIUTEIbHO-BOCCTAHOBUTEIIBHbIE PEAKIIHN. 1

OcHoBBI 41
HEOPraHM4eCcKol XMMHUU

47 bnaroponnsle rassl. [IpuMeHeHne 6J1aropoiHbIX ra3oB. 1

48 O6mas xapakrepuctka 31emMeHToB VIIA-rpynmnsl. OcobeHHocTH XumMuu (ropa. 1

49 I"aoreHoBOIOPOABI M UX MOJTy4YEHHE. [ 'aIOreHOBOJOPOIHBIE KUCIIOTHI U UX COJIU. 1
KauecTBeHHBIEC pEaKIUU HA FAJIOTCHU-HOHBL.

50 Kncnopoz[conepn(amne COCIVHCHUA XJIOpa. 1

51 IIpuMeHeHne TAJIOTeHOB U X BaXKHEUIINX COCIMHEHHUM. 1

52 O6o6maromuit ypok «O01as XxapakrepucTuka 3JeMeHToB VIIA-rpynmsny. 1

53 IIpakTyeckas padora Ned4 «Pemenne skciepuMeHTAIBHBIX 3aa4 110 TEME 1
«Hemetamnbe. [ anoressn».

54 OO6m1as xapakTepucTrka 3JeMeHTOB VIA-Tpynimsl. 1

55 OcoOble cBOMCTBA KOHIICHTPUPOBAHHOM CepHON KUCIO0Thl. KauecTBeHHbIE peakiiuy Ha 1
cynbua-, cyabQuT-, u CyabpaT-uHOHBI.

56 IIpakTHyeckas padora NeS «Pemenne skcnepuMeHTaIbHBIX 33124 10 TEME 1
«HemeTauibiy». XanbKOIr€HbI.

57 O6o6maromuit ypok «9nementsl VIA-rpynmnsi». 1

58 OOm1as xapakrepucTika 31eMeHToB VA-rpynnsl. Hutpuasl. KauecTBennas peakuus Ha 1
MOH aMMOHUS.

59 A30THas KUCIIOTA KaK OKUCIUTeNb. HuTpaTel, NX pu3ndeckue 1 XUMUUYECKUE CBOICTBA, 1
IIPUMEHEHHE.

60 IIpakTuyeckas padora Ne6«llonydyenue, cobupanue u pacrno3HaBaHue 1
ra3oB.llonydeHne aMMuaka ¥ U3y4€HHUE €T0 CBOUCTBY.

61 PacueTpl 00BEMHBIX OTHOIIEHUH ra30B MPH XUMHUYECKUX PEAKLIUAX. 1

62 CoiicTBa, nonyuenue u npumerenue gocgopa. Pochun. 1

63 ®ocdopusie u noaudochopHbie KUCIOTHL. bruomorndeckas poib hocdaros. 1

64 IIpakTyeckas padora Ne7«PeueHue 3kciepUMEHTaNbHbBIX 3a/1a4 110 TEME 1

«HeMeTamb». 3JIeMEHTHI IMOATPYIIIBI a30Ta».




65 O6o06uaromuit ypok «91eMeHThl VA-Tpynnbi». 1

66 OOm1ast XapakTepUCTHKA 31eMeHTOB [V A-rpymnibl. 1

67 CaoiicTBa, ony4yeHue u npuMeHeHue yris. CUHTe3-ra3 Kak OCHOBa COBPEMEHHOM 1
MIPOMBINIUICHHOCTH. AKTHBUPOBAHHBINA YToOJIb KaK afgcopOeHT. HanocTpykTypbsl. MupoBbie
JOCTHKEHUSI B 00J1aCTH CO3/JaHHsI HAHOMATEepHAaJIOB

68 DIEKTPOHHOE CTPOEHUE MOJIEKYJIbl yrapHoro rasa. [lonydyenue u npumenenue yrapaoro | 1
rasa. buosornyeckoe JeicTBHE yrapHOro rasa.

69 KapOubl KanbLiusi, aTFOMUHHUS U JKeJle3a. 1

70 Kapbonats! u rugpokapoonaTtsl. KpyroBopot yriepoja B )KUBOW M HEXKHMBOM MPUPOJIE. 1
KauecTBeHHas peakiysi Ha KapOOHAT-HOH.

71 Du3nvecKue U XMMUYECKHE CBOMCTBA KpeMHHUA. CHilaHbl M CUIIMLUABL. 1

72 Oxcupn xpemuus (IV). KpemnueBble kucinotel U ux conu. CuinukaTHble MUHepaibl — | 1
OCHOBA 3€MHOH KOPBI.

73 O6o6maromuit ypok «nementsl |VA-rpynmbiy. 1

74 Oomas xapakrepucTtrka 31emMeHToB [A—I I A-rpymm. 1

75 Oxcupl M IEPOKCUbI HATpUs U Kanusl. Pacnio3zHaBaHNWe KaTHOHOB HATPUs U KaJusl. 1

76 Conu HaTpus, Kanus, KalblUsg U MarHUs, UX 3HAUE€HUE B IPUPOJIE U JKU3HU YeJIOBEKa. 1
JKecTkocTh BOJIBI M CITIOCOOBI €€ YCTPAaHEHHS.

77 KoMIu1ekcHbIe COeTMHEHNUS AIIOMUHNS. AJTIOMOCHIIMKATEI. 1

78 IIpakTHyeckas padora Ne§«Pemenue skcnepuMeHTaIbHbIX 3a/1a4 110 Teme «MeTas». | 1
MeTaJlnsl IJIaBHBIX MOATPYIII.

79 O606marommii ypok «neMeHTsl [A—IIA-rpymm. 1

80 Mertasmnsl IB-VIIB-rpynn (Menp, nuuHk, XpoM, Maprasen). OCOOEHHOCTH CTPOSHUS 1
aToMoB. OOue Gusnyeckue U Xxumuueckue cpoicTna. [loyueHre u npuMeHeHue.

81 Oxcnapl ¥ THIPOKCHIBI 3TUX METAJUIOB, 3aBUCMMOCTD UX CBOMCTB OT CTEIICHH OKUCIIECHHS | 1
snemeHnTa. Baxunelmue conu. KoMIiekCHbIE COeTMHEHMSI XpoMma.

82 OxucauTENbHBIE CBOICTBA COJNEM XpOMa M MapraHiia B BbICIIEH CTENEHU OKUCIICHHUS. 1

83 IIpakTHyeckas padora Ne9 «IlosyueHne MeJHOro Kynopocay. 1

84 IIpakTuyeckas padora Nel( «Pemienne skcriepuMeHTANbHBIX 3a7a4 [0 TEMe 1
«Mertasuibl». MeTasmibl MOOOYHBIX MOATPYIID».

85 O6o6maromuit ypok «Metasuisl IB-VIIB-rpynn (Meap, IMHK, XpOM, Maprasern)» 1

86 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB IPOCTHIX BEIIECTB, BOJOPOAHBIX COEIMHEHUH, | 1




BBICIINX OKCHUJIOB U THAPOKCHUJIOB.
VnenTrduKanyus HEOPraHNIECKUX BEIIECTB U HOHOB.

87

IIpakTHyeckas padora Nell «Pemienne skcriepuMeHTaNbHBIX 33124 [0 TEMeE
«I'eHeTnyeckas CBsA3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCAUHEHUIN.

XHUMHUA U KN3HDb

15

88

Hayunbie metonpl mo3HaHUS B XuMuH. VcTouHWKH xumudeckod mHpopmanuu. [Touck
nH(pOpMaIIUY IO HAa3BaHUIM, UIEHTU(PUKATOPAM, CTPYKTYPHBIM (hopMynaM. XUMUYECKUI
aHalln3, CUHTE3, MOJCIMPOBAHHE XHMHUYECKHX ITPOLECCOB U SBJICHUNM KAaK METOJbI
Hay4HOI'O ITO3HAHUS.

89

MatemaTueckoe  MOJAEIUPOBAHUME  MPOCTPAHCTBEHHOTO  CTPOEHUS  MOJIEKYI
opranmueckux BemiecTB. CoOBpeMEHHbIE (U3UKO-XMMHUYECKHE METOAbl YCTaHOBJICHUS
COCTaBa U CTPYKTYpPHI BEUIECTB.

90

Xumus U 310poBbe. JlekapcTBa, pepMEHThI, BUTAMHUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI.
[IpoOnembl, CcBsi3aHHBIE C TPUMEHEHHEM JIEKApPCTBEHHBIX MperaparoB. Bpemnbie
NPUBBIUKA U (DAKTOpBI, pa3pyllaroliye 370pOBbe (KypeHHE, YINOTpeOJeHHE alKoroJs,
Hapkomanus). PanmonansHoe nutanue. [lumessie 1o6aBku. OCHOBBI MUILEBON XUMHUU.

91

Xumus B MequiHe. Pa3pabotka nexkapcTB. XUMHUYECKHE CEHCOPBI.

92

XuMUsg B TIOBCEIHEBHOM KW3HU. MoolmUe M YHCTIIIME CPEACTBA. PenesuieHTsl,
nHCEeKTUIUABL. CpelicTBa JIMYHOM TUTHEHBI M KocMeTUKH. [IpaBuita 6e3omacHoi paboThI ¢
€IKUMU, TOPIOYUMHU ¥ TOKCUIHBIMU BEIIECTBAMHU, CPEJICTBAMU OBITOBON XUMUHU.

93

XuMHS U CeNbCKOe XO03sicTBO. MuHepanbHble U opraHuyeckue yaoOpenus. Cpenctsa
3aIUTHl PACTECHUH.

94

XuMusi B OPOMBIIUIEHHOCTH. OOIIue mMpeacTaBieHus O MPOMBIIUICHHBIX crloco0ax
MOJIyUEHUSI XMMMUYECKHUX BEIIeCTB (Ha IpUMEpe MPOU3BOACTBA aMMHaKa, CEpPHOM
kucnothl). [lpombinnenHass opranudeckas xumus. Ceplpbe ISl OpraHHUYECKOM
IIPOMBIIIIIEHHOCTH.

95

[IpoOGaema 0TX010B M MOOOYHBIX MPOIYKTOB. Hanbosee KpynmHOTOHHAKHBIE




MMPOU3BOACTBA OPTaHUYCCKUX COCJIMHCHUM. qepHa;I U [BETHAA MCTAJLUTYpTHU:. CrexJio u
CUJIMKATHAA TPOMBINIJICHHOCTD.

96

IMpakTnyeckas padora Nel2 «Kpamenue TkaHei».

97

Xumus v 3HepreTuka. [IpupoaHpie HCTOYHUKH YIIIeBOAOPOAOB. IIprpoaHbIi 1 MOy THBIN
He(TSIHOM Ta3bl, UX COCTaB W ucnoib3oBaHue. CoctaB HepTH M ee mnepepaboTKa.
Hedrenpoaykrel. OxTaHoBoe uucio OeH3umHa. OxpaHa OKpyKalolled cpeasl Mpu
HedTenepepaboTKe U TPAHCHOPTUPOBKE HE(PTENPOIYKTOB. AJIbTEPHATUBHBIE UCTOYHUKU
JHEPIruu.

98

Xumus u dHepretuka. [I[pupoaHbie HCTOUHUKH YIiieBOAOPOa0B. [IpupoaHbIil M MOy THBIN
He(TAHON Ta3pl, UX cocTaB M wucnoib3oBaHue. CoctaB HehTH U ee mepepaboTKa.
Hedrenpoayktel. OxTtaHoBoe umcio OeH3mHa. OxpaHa OKpYXKaoMmEeH Cpeasl Ipu
HedTenepepaboTKe U TPAHCIIOPTUPOBKE HEPTEMPOILYKTOB. AJTBTEPHATUBHBIC UCTOYHUKH
SHEPTUU.

99

Xumusi B crpoutenbcTtBe. llement. beron. Ilogbop onNTHUManmbHBIX CTPOUTEIBHBIX
MaTepuasoB B IIPAKTUYECKOHN ACATEIBHOCTU YEIOBEKA.

100

XHUMUS U SKOJIOTHA. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl U €r0 MOCIECACTBUS.

101

HTorosasi KOHTpoJIbHas1 padora.

102

Oxpana rugpocdepsl, To4Bbl, aTMOChepsl, GIOPHI U PayHbl OT XUMUYECKOTO
3arps3HEHUSI.




