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KaK10M TeMBI

1.Ilnanupyembie pe3yabTATbl OCBOEHHS YU4eOHOI0 mpeaMeTa

Jluunocmusie pe3ynbTaThl OCBOSHUS POTrPAMMBI JOJUKHBI OTPAKATh:

1) poccHiiCKyrO MpakIaHCKYIO HACHTUIHOCTb, IATPUOTH3M, YBAKEHHE K CBOEMY HApOAy,
YyBCTBA OTBETCTBEHHOCTH nepen PoanHON, ropaocTu 3a CcBOW Kpaii, CBOK Poauny, mpouuioe u
HACTOSII[Ee MHOTOHALIMOHAJIBHOrO Hapoja Poccuy, yBakeHHE TOCYNapCTBEHHBIX CHMBOJIOB
(repO, dmar, rumMH);

2) rpakIAaHCKYK TIO3WLHI0 KAaK AKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCHICKOTO
o0I1ecTBa, OCO3HAKOIIETO CBOM KOHCTUTYLIMOHHBIE TIpaBa U 00S3aHHOCTH, YBAXKAIOIIETro 3aKOH U
NPaBOMOPSAIOK,  OOJNIQAAIOLMero  4YyBCTBOM  COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAHHO
NPUHUMAKOIIETO TPAIULMOHHBIE HALMOHAJbHBIE U OOIIEYESIOBEUECKHE TyMAaHHUCTUYECKHE U
JIEMOKPAaTUYECKHUE LIECHHOCTH,

3) TOTOBHOCTB K CIy)eHHI0 OTEUeCTBY, €ro 3alluTe;

4) chopMHPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKM M OOIIECTBEHHOW MNPAKTHKH, OCHOBAHHOIO HAa JMAJOTe KYJIBTYp, a TaKXKe
pa3u4HbIX (HOpM OOINECTBEHHOI'O CO3HAHUS, OCO3HAHHE CBOEr0 MECTa B IOJIUKYJBTYPHOM
MHpe.

5) chopMHUPOBAaHHOCTH OCHOB CaMOPA3BUTHS W CAMOBOCIHTAHUS B COOTBETCTBHU C
00IeYeIOBEYECKIMH [IEHHOCTSIMH W HAeaaMU TIPaXIAHCKOro oOOIecTBa, TOTOBHOCTb U
CHOCOOHOCTB K CAMOCTOSITEIIbHOMN, TBOPUYECKOIH M OTBETCTBEHHOM JESITEIIbHOCTH,

6) TONEpaHTHOE CO3HAHWE U TOBEICHHE B IOJHUKYJIBTYPHOM MHpPE, TOTOBHOCTH H
CHOCOOHOCTB BECTH AMAJIOT C APYTUMH JIFOABMH, TOCTHIaTh B HEM B3aUMOITIOHUMAHHSI, HAXOIUTh
olImue 1emu u COTPYAHHYATh ISl UX JOCTHXKEHUS, CIIOCOOHOCTh MPOTHUBOCTOSATH HUACOJIOTHU
SKCTPEMH3MA, HAIMOHAIN3Ma, KCEHO(POONH, MUCKPUMHMHALIMK N0 COLMAIBHBIM, PETUTHO3HBIM,
PacoOBBIM, HALIMOHAJIBHBIM MPU3HAKAM U JPYTUM HETaTHBHBIM COLIMAIBHBIM SIBJICHUSM, (B pen.
ITpukaza Muno6puayku Poccun ot 29.06.2017 N 613)

7) HaBBIKM COTPYAHHYECTBA CO CBEPCTHUKAMH, N€TbMH MIIJIIErO BO3PACTa, B3POCIBIMU
B 00pa3oBaTeNibHOM, OOIIECTBEHHO IMOJNIE3HOW, Y4eOHO-HCCIENOBATEICKON, MPOEKTHOH U
OPYTUX BUAAX NEATEIbHOCTH,

8) HPABCTBEHHOE CO3HAHWE M TOBEIACHHE HAa OCHOBE YCBOEHHs OOIIEUENOBEUECKUX

LIEHHOCTET,



9) TOTOBHOCTh M CIOCOOHOCTH K OOpa3OBaHUIO, B TOM HHUCIE CaMOOOpa3OBaHUIO, Ha
NPOTSUKEHUH BCEH JKU3HH, CO3HATEJIbHOE OTHOIIEHHE K HEMpPEphIBHOMY OOpPA30OBAHHUIO Kak
YCJIOBHIO YCIEUTHOW MPo(ecCUOHANBHOMN 1 OOECTBEHHOW AeSITEIbHOCTH,

10) ocreTMyeckOe OTHOIIEHHE K MHPY, BKIFOYas OSCTETHKY ObITa, HAyYHOrO U
TEXHUYECKOT'O TBOPYECTBA, CIIOPTa, OOMIECTBEHHBIX OTHOIIEHHUA,

11) mpuHsITHEe W peanu3alui0 IEHHOCTEH 340pOBOro U Oe3omacHOro obpasa >KU3HH,
noTpeOHOCTH B (PU3NYECKOM CAMOCOBEPIIEHCTBOBAHUH, 3aHATHSIX CIIOPTUBHO-03I0POBUTENBHOM
NesITeJIbHOCThIO, HEMPUSTUE BPEIHBbIX [PHUBBIUEK. KYPEHHs, YIOTPEONEHHS]  aJKOTOJI,
HApKOTHKOB,

12) OepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K (U3HYECKOMY U
MICHXOJIOTHYECKOMY 3/I0POBbIO, KaK COOCTBEHHOMY, TaK M APYIUX JIIOJEH, YMEHHE OKa3bIBAaThb
MEePBYIO MOMOLIIb;

13) ocos3nanHblii BbIOOp Oyaymieid mpodecCHd W BO3MOXKHOCTEH peau3aluu
COOCTBEHHBIX JKH3HEHHBIX IUIAHOB, OTHOIIEHHE K MPOPECCHOHANBHON esITeIbHOCTH Kak
BOSMOXKHOCTH  y4acCTHsl B  PEIIEHHUM  JHYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
O0IIEeHALMOHATIBHBIX MPOOJIEM;

14) chopMUpOBaHHOCTH SKOJOTHYECKOTO MBIIIEHHUS, TOHUMAHUS BJIUSHUSI COI[HAILHO-
HSKOHOMHUYECKUX IMPOLIECCOB HA COCTOSHHE MPUPOIHONW M COLMAIBHOH Cpebl, mpuoOpeTeHue
OIbITA HKOJIOrO-HANPABJIEHHOH 1eSTeNbHOCTH,;

15) OoTBeTCTBEHHOE OTHOLICHHE K CO3JaHHI0 CEMbH Ha OCHOBE OCO3HAHHOIO MPHUHSTHS
LICHHOCTEH CEMENHOM KU3HU.

Memanpeomemuvie pe3yabTaThl OCBOSHHSI TPOrPAMMBI JOJIKHbBI OTPAKATh!

1) yMeHHE CaMOCTOSITEJIbHO OMNPENENATh LENU JAeSTeIbHOCTH M COCTABJSTH IUIAHBI
IeATeNIbHOCTH,  CaMOCTOSITEIbHO — OCYIIECTBJISITb, KOHTPOJUPOBATH U KOPPEKTHPOBATh
IesATeIbHOCTD; MCIIOIB30BATh BCE BO3MOKHBIE PECYPChI sl JOCTUKEHHS MOCTABJICHHBIX LieNIei
U peau3aliiy MJIaHOB IETENIbHOCTH, BBIOMPATh YCIIEIIHbIE CTPATETHH B PA3JIMUYHBIX CUTYALIHSIX,

2) yMeHHe MPOAYKTHBHO OOIIATBbCS W B3aWMOAEWCTBOBATb B IMPOLIECCE COBMECTHOM
NesITeJIbHOCTH, YYUTHIBATh TO3UIMU JAPYTMX YYaCTHUKOB JESITENbHOCTH, 3(P(PEKTHBHO
paszpernaTb KOH(IUKTHI,

3) BrnameHWe HaBbIKAMHU IMO3HABATEJBHOH, Yy4eOHO-MCCIIENOBATENbCKOW M MPOEKTHOMN
IeATeNIbHOCTH, HAaBbIKAMH  paspelleHusi npodjeM; CmocOOHOCTP U TOTOBHOCTh K
CaMOCTOSITEILHOMY TMOHCKY METOIOB PEIIeHHsI MPAKTHYECKUX 3a7a4, MPUMEHEHUIO Pa3InIHbIX
METO/I0B MO3HAHMS,

4) TOTOBHOCTb U CIMOCOOHOCTh K CaMOCTOSITENIbHOW WH(PpOPMAIMOHHO-TIO3HABATEILHOM

NeSITeIbHOCTH, BJIAJCHHE HAaBBIKAMH TOJNy4eHUss HeoOXomuMoi uH(popManuu u3 cloBapei



Pa3HBIX THUIIOB, YMEHHE OPUEHTHPOBATHCS B PA3IMUYHBIX HCTOUHHKAX HH(DOPMAIIHK, KPUTHUECKH
OLIEHHUBATh U WMHTEPIIPETHPOBATH MHPOPMALIMIO, MOJYyYAEMYIO W3 Pa3IMYHBIX UCTOYHUKOB, (B
pen.Ilpukaza Munobpuayku Poccun ot 29.12.2014 N 1645)

5) yMeHHe WCMOMB30BATH CpeAcTBa MHQPOPMAIIMOHHBIX M  KOMMYHHKAI[HOHHBIX
texHonoruii (nanee - UKT) B pelieHrH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX H OPTaHU3AI[HOHHBIX
3amady ¢ coOmoaeHreM TpeOOBAaHWUN HSPrOHOMHUKH, TEXHUKH O€30MacHOCTU, THTHEHBI,
pecypcocOeperkeHust, MPaBOBbIX U STHYECKUX HOPM, HOPM MH(OPMAIIHOHHON 0€30MacHOCTH,

6) yMeHH€e OTpenessiTh Ha3HaUYeHHE U (PYHKIIMU PA3IHYHbIX COLMAIbHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSITENIbHO OIIEHHWBaTh W TMPUHHUMATb PELIEHUs, OMPEAESSIFOINNe
CTPATETHIO MIOBEAEHHUS, C YUETOM IPaKIaHCKUX U HPABCTBEHHBIX [IEHHOCTEH,

8) BajieHHe SI3BIKOBBIMU CPEACTBAMHU - YMEHHUE SICHO, JIOTMYHO M TOYHO H3JIaraTh CBOKO
TOYKY 3PEHUsI, UCIIOJb30BATh aIEKBATHBIE SI3bIKOBBIE CPENCTBA;

9) BiaZeHWEe HaBBIKAMH ITO3HABATEJIBHON pe(IIEKCHH KaK OCO3HAHHS COBEPIIAEMbBIX
JEeWCTBUI U MBICITUTENBHBIX MPOLIECCOB, UX PE3YIBTATOB M OCHOBAHHIA, IPAHHI] CBOETO 3HAHUS U
HE3HAHWsI, HOBBIX MO3HABATENbHBIX 3a7a4 U CPENCTB UX TOCTHIKEHUS.

IIpeomemnvie pesynrsmamol
B pesynbrare wusydeHus ydeOHOro mnpeamera «XuMHs» Ha YpPOBHE CpeaHEro OOMIero

oOpa3oBaHUs:

BeinyckHuKk Ha 0a30BOM yPOBHE HAYUUTCSI:
—  packpelBaThb Ha MPHUMEPax pOJb XUMHU B (POPMHUPOBAHUH COBPEMEHHOH Hay4YHOH

KapTUHBI MUPA U B IPAKTHYECKON EATEIBHOCTH YEJIOBEKA,

— JIEMOHCTPUPOBaTb Ha TMPHUMEPAaX B3aUMOCB3b MEXIYy XUMHEH U APYTUMH
€CTECTBEHHBIMH HAYKAMH;

—  packpbIBaTh Ha MpUMepax MOJOKEHHs TEOPHH XUMUYeCKOoro crpoeHust A .M. bytneposa,

— mnoHuMath ¢usndeckuii cmbicn Ilepuomuueckoro 3akona J[M. MeHnneneesa um Ha ero
OCHOBE OOBSICHATH 3aBHUCUMOCTb CBOHCTB XHMMHYECKHX 3JIEMEHTOB M OOpPa3OBaHHBIX HMHU
BEIECTB OT 3JIEKTPOHHOT'O CTPOSHHSI ATOMOB;

—  OOBSCHATH MPUYMHBI MHOTOOOpa3Hs BEIIECTB HA OCHOBE OOIMUX MpPEACTaBJICHHI 00 UX
COCTaBE U CTPOCHUY,

— TPUMEHATh MpPaBUJA CUCTEMATHYECKOW MEXIyHAPOAHOH HOMEHKJATYPhl KaK CPENCTBa
pa3NIUYeHUs U UACHTU(UKALIUH BELIECTB MO UX COCTaBY U CTPOEHUIO,

—  COCTaBIISITb MOJIEKYJSIDHBIE MU CTPYKTYpHBIE (DOPMYJIBI OPraHUYECKHX BEIIECTB Kak
HOcUTeNlel WH(pOpPMAaLMH O CTPOCHUH BEIIECTBA, €r0 CBOWCTBAX M NPUHAIJIEKHOCTH K

OTpeesIeHHOMY KJIacCy COEANHEHMUIL;



—  XapaxkTepu3OBaTb OPraHUYECKHE BEIECTBA IO COCTAaBY, CTPOEHHIO M CBOWCTBaM,
yCTaHABJIMBATh MPUYHHHO-CJIEICTBEHHBIE CBS3H MEXKIY JAHHBIMHU XapaKTePUCTHKAMH BEIECTBA,

—  MPUBOOUTb NPUMEPbl XUMHYECKHX PEaKLHUI, PaCKPBbIBAIOLIMX XapaKTepPHbIE CBOWCTBA
TUIWYHBIX TPEICTABUTEIEH KJIACCOB OPTaHMYECKHX BEILIECTB C LEJbI0 MX HIACHTH()UKALUH U
0OBsSICHEHUs 00JIACTH PUMEHEHUS,

—  MPOTHO3MPOBATh BO3MOXKHOCTBH MPOTEKAHMS XMMHUYECKHX PEaKIHii HA OCHOBE 3HAHUIA O
THUIAaX XUMHUYECKOH CBSI3H B MOJIEKYJIaX PEAreHTOB U UX PEaKLIMOHHOW CIIOCOOHOCTH;

—  HKCTONBb30BaTh 3HAHUS O COCTaBe, CTPOSHHMM M XHMHYECKHX CBOIMCTBAX BEIIECTB JIsI
0e30macHOro NPUMEHEHUsI B MPAKTHYECKOH IesITeIbHOCTH;

—  MPUBOIUTH NMPUMEPHI MPAKTHUECKOrO MCIOIB30BAHUS TPOAYKTOB MepepadoTKu HePTH U

MNpUPOAHOIO Trasa BBICOKOMOJIEKYJIAPHBIX COGI[I/IHGHI/Iﬁ (HOJ'II/IBTI/IJ'IeHa, CHHTCTHYCCKOI'O

>
Kay4dyKa, alleTaTHOTO BOJIOKHA);

- MPOBOAUTL OIIBITHI MO PACIO3HABAHUIO OPTraHUYCCKUX BCIICCTB. TIIHULEPHHA, YKCYCHOﬁ
KHCJIOTBI, HETIPEACIIbHBIX JKUPOB, TJIFOKO3bI, KpaxMala, 66.]'IKOB — B COCTAaBEC MUUICBBIX MPOAYKTOB
U KOCMETUYECCKUX CPEACTB,

— BJIQACTDb IIpaBUJIaMU U MPUEMaMU 6630HaCHOI>'I pa60TbI C XUMHYECCKUMHU BeIIECCTBAMHU U
71a00paTopHBIM 000PYIOBAHUEM,

— YCTaHaBJMBATh 3aBUCUMOCTb CKOPOCTHU XUMHYECKOU p€akiu U CMEIMECHUA XUMUYIECCKOTO
paBHOBECHUA OT PA3JIMYHBIX (1)aKTOpOB C HOCJbI0 ONpPEACICHUA ONTHMAJIbHBIX YCJIOBI/Iﬁ
MNPOTCKAHUA XUMHUYCCKUX MPOLECCOB,

—  MPUBOIUTH MPUMEPHI TUAPOJIN3A COJICH B IOBCEIHEBHOM KU3HU YEIOBEKA,

- MPUBOAUTDH MMPUMEPHBI OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKL{I/IfI B npupoae,
MPOU3BOACTBCHHLBIX MPOHECCAX U JKUBHEACATCIBbHOCTH OPraHU3MOB,

— TPUBOOUTH TPUMEPbl XMMHYECKUX pPEAKLUUH, pPaCKPBIBAIOIINX OOLIMe XUMHUYECKHE
CBOICTBa MPOCTHIX BELIECTB — METAJIOB U HEMETAJLIOB;

— MpOBOAWTH pacueTbl Ha HAXOKAEHHE MOJIEKYJISIpHOH (HOpMyJbl YIJIEBOIOpPOAA IO
NnpoayKTaM CropaHuss U mno €ro OTHOCHUTEJIBbHOH IUIOTHOCTH U MAaCCOBBIM JOJIsIM 3JIEMEHTOB,
BXOIAIIUX B €I'0 COCTAB,

— BJangeTh mnpaBuiamMu 0e30MacHOro OOpalieHus ¢ eOKUMH, TOPIOYMMH U TOKCHYHBIMH
BEIIECTBAMH, CPEJCTBAMU OBITOBOM XMMHH,

—  OCYUIECTBJISITH MOMCK XWMHYECKOH WH(POPMALMK IO HA3BaHUSM, HACHTH(HUKATOpaM,
CTPYKTYPHBIM (pOpMyJiaM BEIeCTB;

- KPUTHYCCKU OLCHUBATH u HHTEPIIPETUPOBATD XUMHUYICCKYHO I/IH(bOpMaLII/II'O,

COZEPIKALIYIOCS B COOOIIEHHUAX CPEACTB MAacCOBOM nHpopMaIyy, pecypcax HMHTepHeTa, Hay4HO-



MOMYJISIPHBIX CTAaThsIX C TOYKH 3PEHUS] €CTECTBEHHO-HAYUYHOW KOPPEKTHOCTH B LEJISIX BBIBJICHUS
OomHNOOUHBIX CyKIACHUN U (PopMHUPOBaHUS COOCTBEHHON MO3HLINY,
—  TPEnCTaBJATh MyTH PELICHUS TIIOOANbHBIX MPOOJEM, CTOSIIUX Mepel YeIOBEYECTBOM:

SKOJIOTHYECKHUX, SHEPTETHUICCKUX, ChIPBEBLIX, U POJIb XUMHUHU B PCIICHUU 3TUX HpO6J’I6M.

BbinyckHUK Ha 6230B0M yPOBHeE MOJIYYHT BO3MOKHOCTD HAYYHUTHCS:
—  WIIIOCMPUPOGAMs HA HPUMEPAX CMAHOGNICHUE U 360NI0YUI0 OPSAHUYECKON XUMUU KAK

HAYKU HA PA3TUYHBIX UCHIOPUYECKUX SMANAX ee PA3GUMIUAL,

—  UCNONB306aMb MEMOObl HAYYHO20 NO3HAHUA NPU GLINOIHEHUU HPOEKMO8 U YyeOHo-
UCCNE006aMeNbCKUX 3a0ay N0 U3YYEHUIO CEOHCME, ChOC0008 NONYyYeHUus U PACHO3HABANUS
OpP2aHUYECKUX GEUJeCME;

—  00wsicHAMb NpUpooy U chocobsl 0OPA306AHUS XUMUYECKOI CGA3U:  KOBANEHMHOI
(nonapHoil, HeNONAPHOIL), UOHHON, MemANIUYeCcKol, B000POOHON — C Yeavio OnpedeneHuUs
XUMUYECKOU AKMUSHOCMIU 6€1eCME;

—  YCMAHABIUBAMb 2€HEMUYECKYIO CES3b MENCOY KIACCAMU OP2AHUYECKUX 6euyecme Oisl
060CHOBANUSL NPUHYUNUANBLHOT 6O3MONCHOCHIU NOTYYEHUS OPLAHUYECKUX COeOUHEHUTl 3A0AHHO20
cocmasa u CMpoeHs;

—  YCMAHABAUBAMb 63AUMOCEA3U MeNCOY hakmamu u meopueil, NPUYUHON U cleocmeuem

npu ananuze NpooGAeMHBIX CUmMyayuil U OOOCHOBAHUU NPUHUMACMBIX PeuleHull HA OCHOGe
XUMUYECKUX 3HAHU.
2.Copep:xanue y4ueOHOro mpeamera
OcHOBBI OpraHu4ecKoil XUMHH
IlosiBneHne u pa3sBUTHE OPraHMYECKON XMMHMHM Kak Hayku. lIpenmer opraHudeckoil XUMHH.
MecTo 1 3HaueHHe OpraHNuecKOl XUMHUH B CUCTEME €CTECTBEHHBIX HayK.
XHUMHUYECKOE CTPOCHHME Kak TMOpPSAOK COEQUHEHHMs aTOMOB B MOJIEKYJIE€ COIJIaCHO HX
BaJeHTHOCTH. (OCHOBHbBIE TIOJIOKEHUS] TEOPUM XHMMHYECKOIO CTPOEHMsI OpraHMYecKHUX
coequHeHnii A .M. bytnepoBa. YrieponHblii ckeneT opraHudeckoil Monekynbl. KpaTHocTb
XUMHUYECKOH CBA3M. 3aBUCHUMOCTb CBOWCTB BELIECTB OT XHMHUYECKOrO CTPOEHHS] MOJIEKYJI.
Uzomepust u m3omepnl. [lonstie o ¢(yHkuuoHanbHOW rpynme. [IpuHUMIBI KiIaccupuKarmm
OopraHMyeckux coenuHeHui. Cucremarndeckas: MeXAyHapoAHash HOMEHKJIATypa U IMPUHIIUIIbI
00pa3oBaHUs HA3BAHWUH OPraHMYECKUX COCOMHEHHI.

Anxanabl. Cmpoenue monexynv: memana. I'omonoruueckuil psp ankaHoB. [ 'omonoru.
Homenknarypa. M3omepust yriepogHOro ckenera. 3aKOHOMEPHOCTH HM3MEHEHUs! (Pr3HuecKux
CBOWCTB. XHUMHYECKHE CBOWCTBA (Ha MpHMEpPEe MeTaHAa U 5TaHA). PEaKUUH 3aMeIleHUs
(ranoreHUpOBaHKE), NETHAPHPOBAHUS KaK CIOCOOBI IMOJNyYEHHs] Ba)KHEHININX COENMHEHUH B

OpPTaHUYECCKOM CHHTE3C. FopeHI/Ie MCTaHa KaK OJHMH H3 OCHOBHBLIX HCTOYHHUKOB TCILJIa B



NPOMBIIIJIEHHOCTH W ObITy. HaxokneHwe B mpupone U NpPUMEHEHHE ayKaHoB. [lowsmue o
YUKTOATIKAHAX.

Ankensl.  Cmpoenue  monexyiv:  osmuiend. 1 OMOJOTHUECKHUH  psiA  AJKEHOB.
Howmenknarypa. M3omepust yrinepoaHOro Ckenera M IMOJIOXKEHUS KPAaTHOW CBSI3M B MOJIEKYIIE.
XUMHUECKHe CBOWCTBA (HAa MpUMEpe STHJICHA). PEAKIHMU MPHCOSTUHEHUs (rajloreHHPOBAHUE,
2UOpUpoBate, TUAPATALUS, cUOPORATIOLEHUPOBANUE) KaK CTIOCOO MOTyueHus! (PyHKIIMOHABHBIX
MPOM3BOIHBIX YIIIEBOAOPOAOB, roperns. [lonnmepusanus 3TUICHA KaK OCHOBHOE HAaIpaBJICHUE
€ro  HCIOJb30BaHMA. [lONMATHIIEH KAk  KPYNHOTOHHAKHBIA — MPOAYKT  XHUMHYECKOTO
npousBoacTea. IlpumMeHerne sTunexa.

Ankamuensl u kayuyku. [lonstme 00 ankanmeHax Kak yIJeBOAOPOAAX C IBYMs
OBOWHBIMU cBs3siMH. [lomumepusaums ausBuHWIAa (OytanueHa-1,3) kak cnoco0 monsydeHus
CHHTETUYECKOro Kaydyka. HaTypaqbHbI U CHHTETUYECKHH KaydykKu. BynkaHuzanus kaydyka.
Pesuna. IIpumMeHeHne kaydyka U pe3UHBIL.

Anxusbl.  Cmpoenue  monexynvr  ayemunend. [ OMONOTMYECKUH PsiA  AJKHHOB.
Howmenknarypa. M3omepust yriepoaHOro Ckenera M IOJIOXKEHUS KPAaTHOW CBSI3M B MOJIEKYJIE.
XUMHUECKHe CBOWMCTBA (Ha MpUMeEpe aLleTHIIEHA). PeaKIIMHU MPUCOCANHEHUs! (TaJIOTeHUPOBAHUE,
2UOpUposanue, TUNPATALUS, 2UOPORWIOLEHUPOBANYUE) KAK CIOCOO TONy4eHHs TOJHMMEPOB H
APYTUX TOJE3HBIX NPOAYKTOB. | OpeHHe aleTHieHa Kak HCTOYHHK BBICOKOTEMIIEPATYPHOIO
TUTAMEHH U151 CBAPKU U pe3ku MeTayuioB. [IpuMeHeHne aneTuiena.

Apenbl. beHzonm kak mpencTaBUTENh AapOMATHYECKUX YIriIeBOmoponoB. C(Cmpoenue
MOneKkynvl 0en3ona. XUMHYECKUe CBOWCTBA: PEAKLUH 3aMelleHus (TaJOreHHPOBaHUE) Kak
CHOCO0 MONY4YEeHHsT XUMHUYECKUX CPENCTB 3alUThl PACTCHUH, MPUCOCAMHEHUS (TUAPUPOBAHHE)
KaK JOKa3aTeJbCTBO HENpeNeNbHOro xapakrepa Oenszoma. Peakiust ropenust. Ilpumenenue
OeH3o1a.

Cruprer. Knaccudukanuusi, HOMEHKIATypa, H30MepUsl CITUPTOB. METaHON U 3TaHOJ Kak
NPEACTABUTENN TIPENEIbHBIX OJHOATOMHBIX CIUPTOB. XHMHUYECKHE CBOICTBa (Ha mpumepe
METaHOJNA W JTAHONA). B3aMMOJCHCTBHE C HATPUEM Kak CIOCOO YCTAaHOBJICHUS HAJIMYHS
TUAPOKCOTPYIIBI, PEaKLUsl C TaJOreéHOBOAOPONAMH KaK CIOCOO TMOJNyYeHHUs] PacTBOPUTEINEH,
AeTuApaTalusl Kak crocod MOJy4eHHs STWieHA. Peakiusi ropeHHs: CIHUPTBI KakK TOILTUBO.
IIpumenenne meraHona u 3TaHoja. Pusnonormueckoe neiicTBHE METaHONA U STAHONA HA
OpPraHu3M 4YeJIOBeKAa. OTHICHIJIMKOAb H TJHLHEPHUH KAaK MPEACTABHTENH MpPeneIbHbIX
MHOTOATOMHBIX cpTOB. KauecTBeHHas: peakiysi HA MHOTOATOMHBIE CIIMPTHI M €€ IPUMEHEHNE
IUISL PacIiO3HABAHMS [NIMLEPHUHA B COCTaBE KOCMETHUYECKUX CpeacTB. [IpakTHueckoe mpruMeHeHne
STHJICHTJIMKOJIS U TJIULEPUHA.

®enon. CtpoeHne Mosekynsl GpeHona. B3aumuoe 6nusnue amomos 6 Moaexyne QeHod.



Xumuueckue ceolicmeéa: 3aumooeticmeue ¢ Hampuem, UOPOKCUOOM HAMPUs, OPOMOM.
[Ipumenenue peHoma.

Anpneruasl. Metananb ((popMaibaeriu) U 3TaHAIb (ALETATbACTH) KaK MPEACTaBUTEIIH
NpeneNbHbIX anbAeruioB. KadecTBeHHbIe peakinu Ha KapOOHWIBHYIO Trpymmy (peakius
«cepeOpsiHOTO 3epkanay, B3aumMopencTBhe ¢ ruapokcunoM menu (1) m ux nmpumeneHue aus
OOHApY’KeHHs TPENeNbHbIX albJETUAOB B MPOMBIIIICHHBIX CTOYHBIX BOAAX. TOKCHYHOCTH
anbaerunon. [IpuMmenenue GopManbaeruaa U aneTaibIeruaa.

KapOoHoBble KHCIOTBI. YKCyCHasi KHCIOTAa KakK MPENCTaBUTENIb MPEOeSIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOHCTBA (Ha MPUMepPe YKCYCHOH KHCIOTBI):
peakuuy C MeTaJUlaMH, OCHOBHBIMH OKCHIAMH, OCHOBAHUSIMU U COJIIMH KaK TOATBEPIKICHHE
CXOZICTBA C HEOPTraHMYECKUMH KHCJIOTaMH. Peakiust 3Tepudpukalu Kak Crnocod MOTydeHUs
CIOXKHBIX 3¢upoB. IIlpuMeHeHne ykcycHOM KUCIOTHI. IIpencraBieHrne O BBICIINX KapOOHOBBIX
KHCJIOTAaX.

Cnoxnble >pupbl u skupbl. CnoxHble 3(QHUPBI KaKk NPOAYKTbI B3aUMOAEHCTBHS
KapOOHOBBIX KUCJIOT CO criupTamu. [IpuMeHeHue CoxKHBIX 3(QUpoB B MUIIEBOH U ap(roMepHO
NPOMBIIIIEHHOCTH. JKHpPBI KaK CIOXKHbIE 3(QHUPbl MIULEPUHA W BBICITNX KapOOHOBBIX KHCIIOT.
PactutenbHble M JKMBOTHBIE JKHPBI, MX COCTaB. Pacro3HaBaHME pPACTUTENBHBIX JKHUPOB Ha
OCHOBAaHMM WX HETPENeNbHOro xapakrepa. IIpuMeHeHHe >kupoB. ['MApPONM3 WM OMBUICHHE
JKHPOB KaK CIOCOO MPOMBIIUICHHOTO MOJYYEHUsI COJEH BBICIIMX KapOOHOBBIX KHCJIOT. MbuLid
KaK COJIH BBICIIUX KapOOHOBBIX KUCJIOT. MOIOIIHNE CBOWCTBA MbLIA.

VYrnesonsl. Knaccudukanus yrnesonos. Haxoxxaenue yrieBogos B npupone. [mokosa
KaKk ajpaerugocupt. bpoxkenue rmokosel. Caxaposa. [udponusz caxaposwi. Kpaxman u
LEJUTFOJIO3a KaK OHOJIOTMYECKUe MONMMEpPbl. XMMHUYECKHE CBOMCTBA Kpaxmajia M LEJUTFOJIO3bI
(ruaponN3, KaueCTBEHHAsI PEaKIHs C HOAOM Ha KpaxMall U ee IpUMEeHEeHHe 1l OOHapyKEeHUs
KpaxMaJia B MpoayKkTax nutaHus). [lpumeHenne u Ouonorndeckas poib yriaeBonos. [lorsrue o0
HCKYCCTBEHHBIX BOJIOKHAX Ha NPUMEPE alleTaTHOTO BOJOKHA.

Unentndukanysi OpraHnYeCKUX COCOUHEHUHN. [enemuyecKkas c6s3b Medcoy Kiaccamu
opeanuyeckux coeounenuii. TUITbI XUMHYECKUX PEeaKLUUi B OPraHMIECKONH XUMHH.

AmuHOKHCTOTH M Oenku. COCTaB M HOMEHKJIATypa. AMHHOKHCIOTHI Kak aM(oTepHbIe
opraHudeckue coenuHeHus. llenTuaHast cBsi3b. buonorndeckoe 3Ha4Y€HHE O-aMHHOKHUCIIOT.
ObnacTu npUMEHEeHUs aMHHOKHUCIIOT. benku kak npuponHeie nononumepsbl. COCTaB U CTPOSHHE
OenkoB. XUMHUECKHE CBOHCTBAa OeNKOB: ruaponus, neHarypauus. OOHapykeHHe OEIKOB Mpu
MOMOIIM Ka4eCTBEHHBbIX (UBETHBIX) peakuuil. [lpeBpamenus OeNKOB NHIIM B OpraHU3ME.
buonornyeckne pyHKunn O6EIKOB.

TeopeTuueckue 0OCHOBBI XMMHUU



Crpoenue BemectBa. CoBpeMeHHass MOIEIb CTPOCHHUS aToMa. JIEKTPOHHAs
koHburypauust atoma. (OcCHOBHOe U 8030ydxcOeHHvle cocmosarus amomos. Knaccudukanus
XUMHYECKHX 3JIeMEHTOB (s-, p-, d-3memeHTb). OCOOEHHOCTH CTPOEHUS HSHEPreTUYECKHX
ypoBHeii atomoB d-snmementoB. Ilepuomudeckass cucrema xumudeckux osjementoB J[H.
Menpaeneesa. ®@usuueckuii cmbich Ilepuoguueckoro 3akona .M. Menneneesa. Ilpuuunbr u
3aKOHOMEPHOCTH HM3MEHEHHUsl CBONCTB 3JIEMEHTOB U MX COEIMHEHHUH IO NepUoAaM U IpyIaM.
DJNEeKTPOHHAA TPUPOAA XUMHUYECKOH CBSI3U. DJIEKTPOOTPHULATEIbHOCTb. Buabl xumudeckoit
CBsi3U (KOBQJICHTHAsl, MOHHAS, METaJUIM4ecKasi, BOAOPOAHAs) U MEXaHM3MBI €€ OOpa3OBaHMUs.
Kpucmannuueckue u amopguvie eewgecmea. Tunst Kpucmaniuyeckux peutemorx (AmomHdas,
MOJEKYIAPHAS, UOHHAS, MEMAIIUYeCcKdasl). 3a6UCUMOCIb DU3UYECKUX CBOIICME 6euyecmea om
muna kpucmainuveckoi peuemxu. IIpudauHbl MHOrooOpas3us BEIIECTB.

Xumuyeckue peakiuu. ['omMoreHHble U rereporeHHble peakiuu. CKOpPOCTb peakiuy, ee
3aBHCUMOCTb OT Pa3JIMYHBIX (DAKTOPOB: TPUPOMABI PEATUPYIOIIMX BEINECTB, KOHLEHTPAIHU
pearupyroumx BeIlecTB, TEeMIepaTyphl, IUIOWAAN PEaKLUOHHON MOBEPXHOCTH, HaJIU4Us
KaTanusaropa. Ponb KaTanu3atopoB B IPUPOAE U MPOMBIIIIIEHHOM npousBoacTse. O0paTuMocTh
peakuuii. XMMHUYECKOEe PAaBHOBECHE M €ro CMEIIEHHE IO ACHCTBUEM pPa3JIMYHbIX (PakTopoB
(KOHLIEHTpaLMs PEareHTOB WJIM NMPOAYKTOB PEAKIUH, NABJICHUE, TeMIIEpaTypa) Uil CO3JaHUs
ONTUMAJIBHBIX YCJIOBHUH MPOTEKAHUSA XUMUYECKUX MPOLECCOB. /[ucnepcuvie cucmemvl. [louamue
o Kkonnouoax (3onu, 2enu). Hemunnvie pacmeopwl. Peakuuu B pacTBOpax 3JEKTPOIUTOB. pH
pacTBOpa Kak IOKasaTelb KHUCJIOTHOCTH cpedbl. ['maponms cojeil. 3HaueHuWe TMApPOJu3a B
Ounonornyecknx OOMEHHBIX mpoueccax. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE pPEAKLUU B
IpUpoJie, MPOU3BOICTBEHHBIX MpOILeccax U JKU3HENeATEeIbHOCTH OpraHu3MoB. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA MPOCTHIX BELIECTB — METAJUIOB INIABHBIX M MOOOYHBIX MOATPYIIIT
(Menb, skeje30) W HEMEeTaJUIOB. BOJOPONA, KHUCJIOpOAa, TaJioTeHOB, cepbl, azora, (ocdopa,
yriaepona, KpemHus. Koppos3uss mMerayuioB: BHIABI KOPPO3HUH, CIIOCOOBI 3aIUTBl METAIOB OT
KOPPO3UH.  Jekmponu3  pacmeopos u  pachiaeos.  Ilpumenenue  snexmponusa 8
NPOMBIULTIEHHOCHI.

Xumus 4 )KU3Hb

Hayunble mMeronbl mo3Hanus B XxuMuu. Mcrounnku xummudeckod mH(popmarun. ITonck
uHpOpPMALIMU MO HA3BaHWUAM, HUACHTU(PHUKATOPAM, CTPYKTYpHBIM (GopmyiaMm. MopenupoBaHue
XUMUYECKUX TPOLECCOB U SIBJCHUH, XUMUYECKUII QHANU3 U CUHME3 KaK METOAbl HAyYHOTO
MO3HAHUS.

Xumust 1 310poBbe. JIekapcTBa, pepMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBL.
[IpoGnemel, CBsi3aHHBIE C NMPUMEHEHUEM JICKAPCTBEHHBIX IPENapaTtoB. BpenHble MPUBBIYKH U

dakTophl, paspyliaroiue 3A0pOBbe (KypeHHe, ymoTpeOJieHue ajikoroys, HapKOMAaHUS).



Pauvonanbaoe nuranue. [uyesvie oodasku. OcHo8bl NGO XUMU.

XuMusi B TOBCEMHEBHOM KM3HU. Morolue u ductsimue cpencrea. Cpedcmea 60pvovl ¢
ObIMOBLIMU  HACEKOMbIMU:  peneinenmsl, uHcekmuyuosl. Cpencrsa JUYHOW TUTHEHBI U
kocMmeTuku. IlpaBuna Ge3omnacHON padOThI ¢ €AKUMH, TOPIOYMMH U TOKCUYHBIMH BEIECTBAMH,
cpencTBamMu ObBITOBOH XUMUU.

XuMHSI U CeNbCKOe XO3sICTBO. MUHepaibHble U OpraHudeckue ynoOpenus. Cpencrsa
3aLIUTBI PACTEHUN.

Xumuss u oSHepretuka. Ilpupomnble wuctouHuku yriuesogoponos. Ilpupoanenii u
NOMyTHBIA He(QTSHON ras3bl, UX COCTaB M Hcnoib3oBaHue. CocraB HepTu U ee mepepaboTka.
Hedrenponykrel. OkxraHoBoe umciao OeHsmHa. OxpaHa OKpyKaromed cpeapl pU
HedrenepepadoOTKe M TPAHCHOPTHPOBKE HEPTENPOAYKTOB. AJIBTEpPHATHBHBIE HCTOYHUKHU
SHEPTHH.

Xumust B crpoutenbcTBe. LlemenT. beron. Ilogbop onTHMaibHBIX CTPOUTEIBHBIX
MaTepHajoB B MPAKTUYECKOHN ESTEIbHOCTH YeJIOBEKa.

XUMHSI ¥ 5KOJIOTHsI. XUMHUYECKOE 3arpsiI3HEHHE OKPY KAIOLIEH Cpebl U ero MOCIESACTBHSL.
Oxpana rugpocdepsl, mousbl, aTMochepsl, GIOps! U GayHBI OT XUMHUECKOTO 3arPsS3HEHUS.

Tunbl pacueTHbIX 3a4a4:
Haxoxnenne MonekysspHOH (GOpMyJIbI OPraHMUECKOro BEIIECTBA MO €ro IUIOTHOCTU U

MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIHNX B €r0 COCTAB, HJIU IO MPOIYKTaM CTOPAHUSI.

PacueTsr MacCOBOM 10U (MACChI) XMMHYECKOTO COSUHEHMS] B CMECH.

Pacuersr maccel (0ObeMa, KONMMYECTBA BEINECTBA) MPOAYKTOB PEAKLUH, €CIH OAHO M3
BEIIECTB JJAHO B U30OBITKE (MMEET MPUMECH ).

PacueTsr MaccoBOl uinm 00bEMHOI HOJM BBIXOJA MPOAYKTA PEAKIUU OT TEOPETHUECKH
BO3MOYKHOTO.

Pacuetst TerioBoro sdexra peakuuu.

Pacyerbl 00bEMHBIX OTHOIIEHHIA [A30B MPU XUMHUYECKUX PEAKIIHSIX.

Pacuersr maccel (0ObeMa, KOJNMYECTBA BELIECTBA) MPOAYKTA PEAKIMU, €CIH OJHO W3
BEIECTB JITAaHO B BUJI€ PACTBOPA C ONPENEICHHON MaCCOBOM AOJIeH PACTBOPEHHOTO BEIECTBA.

IIpumepHbIe TeMBbI IPAKTHYECKUX PaldoT:
KauecTBeHHOE Onpenenenue yrieponaa, BOAOPOAa U XJIOpa B OPraHUYECKUX BEILECTBAX.

Konctpynposanue mapoCcTepKHEBbIX MOENEH MOJIEKYJI OPraHUYECKHUX BELIECTB.
Pacno3HaBaHHe MIacTMacC M BOJOKOH.

ITony4yenne NCKyCCTBEHHOTO LIEJIKA.

Pemenne sxcriepuMeHTaNbHBIX 33/1a4 HA MOJYy4YE€HUE OPTaHUYECKUX BEIIECTB.
Pemenne sxcriepuMeHTaNbHBIX 33/1a4 HA PACIIO3HABAHUE OPraHUYECKUX BELIECTB.

Unentndukanns HEOPraHMUECKNX COSAMHEHH.



[Mony4enue, coOupanue U pacro3HaBaHUE Ta30B.

Pemenue skcniepuMeHTaIbHBIX 3a7a4 MO TeMe «MeTasby.

Pemenue skcniepuMeHTaIbHBIX 3a71a4 1o TeMe «Hemerannby.

Pemenue skcnepuMeHTaNbHBIX 3a7a4 N0 TeMme «l'eHeTndeckasi CBS3b MEXKAY KJaccamu
HEOPTraHWYECKUX COCTMHEHUID.

Pemenue skcnepuMeHTaNbHBIX 3a7a4 N0 TeMme «l'eHeTndeckasi CBS3b MEXKAY KJacCcamu
OPTraHUYECKUX COCTUHECHUIN.

Ilony4yeHue sTUIeHA U U3yUEHUE €T0 CBOWCTB.

ITony4yeHue ykCyCHOM KUCJIOTHI U U3YYEHUE €€ CBOWCTB.

I'maponus xupos.

U3roroBieHne MbuIa pyYHOH padoOTHI.

XUMUSA KOCMETHYECKUX CPEACTB.

HccnenosaHue CBOWCTB OENKOB.

OCHOBBI IUIIEBON XUMUH.

HccnenosaHue mUIeBbIX 100OABOK.

CaoiicTBa OTHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.

XUMHUYECKUE CBOWMCTBA aJIbAETUIO0B.

CuHTe3 CII0KHOTO ddupa.

I'maponus yrinesonos.

YcTpaHneHue BpeMEHHON KECTKOCTU BOJBI.

KauecTBeHHBIE peakiiui Ha HEOPraHUYECKUE BEIIECTBA U UOHBL

Hccnenosanue BIMSIHAS Pa3UYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOU PEaKIIHH.

OnpeneseHre KOHIEHTPAILUN PACTBOPA ACKOPOUHOBOW KUCIOTHI METOIOM THTPOBAHHUSI.

3.TemaTtuueckoe niianuposanue 10 kaacc (34 yaca)

Pa3zgen ydeOHoro mpeamera, Coaepxanue
TeMbl, KOJHU4YECTBO YaCOB,
OTBOAHUMBIX Ha 0CBO€HHEC

TEMBbI

Pa3zaen 1. Ctpoenue [losiBneHne u pa3BUTHE OPraHUYECKON XUMHUH KaK HAyKH.
IIpenmer oprannueckol XuMuu. MecTo u 3HaUeHue
OpPraHUYECKON XMMUHU B CUCTEME €CTECTBCHHBIX HAYK.
XUMHYECKOE CTPOEHUE KaK TOPSIOK COCIWHEHHS aTOMOB B
MOJIEKYJI€ COIJIACHO HX BaJeHTHOCTH. OCHOBHBIE MOJIOKEHUS
TEOPUU XHMHYECKOTO CTPOEHUSI OPTraHUYECKUX COCAUHCHHM
A M. Bytneposa. YrneponHsiit CKeJIeT OpraHUYeCKOM
MOJIeKyJibl.  KpaTHOCTP XUMHUYECKOH CBSI3U. 3aBUCHMOCTH

OPraHUYeCcKHUX COeIHHEeHUM
(7 vacoB B ToM uncne lmp/p)




CBOWCTB BEIIECTB OT XHUMHYECKOTO CTPOCHHUS MOJIEKYJI.
Uzomepuss 1 uzomepsl. [lorsTHE O (PYHKIMOHANIBHOH Tpyre.
[IpuHUMIIBI  KJacCU(UKALMM  OPraHUYEeCKUX  COEAMHEHUH.
CucremaTudeckasi MeXAyHapOgHasi HOMEHKJIATypa U MPUHLIUIIBI
00pa3oBaHUs HA3BAHUN OPTAaHUUECKUX COCTUHEHUH.
IIpakTuueckas pabora Nel. Koucrpyuposanue
HIaPOCTEP>KHEBBIX MOAENIEH MOJIEKYJ OPraHNYECKUX BEIIECTB.

Paspen 2. Yraesoaopoabl
(10 wacoB B TOM uymcne lmp/p;
1x/p)

Anxkansl. Cmpoenue monexynvt memana. I OMOJOTHYECKUH psint
ankaHoB. I 'omonoru. Homenknatypa. M3omepus yraepogHoro
cKkesera. 3aKOHOMEPHOCTH U3MEHEHHs! (PH3MUECKUX CBOWCTB.
XuMHUUeCKre CBOICTBa (Ha MPUMEPe METaHa M STaHa): PEaKIIH
3amerneHus (TaJOreHUPOBaHUE), NETUAPUPOBAHUS KaK CIIOCOOBI
MOJIYYE€HUS] BaKHENIINX COCIUHEHNUN B OPTaHUYECKOM CUHTE3€.
I'openue meraHa kak OAMH U3 OCHOBHBIX UCTOUHHKOB TEIUIA B
NPOMBIILIEHHOCTH U ObiTy. Haxosknenune B mpupoae u
NIpUMEHEHUE alKaHoB. [lonamue 0 Yyukioaikanax. AJNKeHbl.
Cmpoenue monexynst smuiena. I OMOTOTHUECKUHN S aJIKEHOB.
Howmenknarypa. M3oMepus yriiepogHOro CKEIeTa U MOJOKEHUS
KPATHOM CBSI3M B MOJIEKyJie. X MHUYECKUE CBOMCTBA (HA TIpUMEpe
STUJICHA). PEaKIIMU PUCOEANHEHUS (raIOreHIPOBAHUE,
2udpuposanie, TAAPATALUS, UOPOANIO2EHUPOBAHIE) KAK CTIOCO0
noJy4eHHs1 PYHKIMOHAIBHBIX MPOU3BOAHBIX YIIIEBOJOPOIOB,
ropeHus. [lonumepusanus 3TuaeHa Kak OCHOBHOE HANPaBJICHHUE
€ro ucnonb3oBanus. I1oau3TUIEH Kak KPYNHOTOHHAXKHBIN
MPOAYKT XUMHUECKOro npoussojacTsa. [Ipumenenue stuneHa.
Ankanuens! U kayayku. [ToHsTHE 00 amkagneHax Kak
yIJIEBOAOPOAAX C ABYMs ABOMHBIMU CBsA3sIMU. [lonumepusanus
nuBuHIIA (OyTaguena-1,3) kak cnocod moay4eHus
CHUHTETUYECKOro Kay4yyka. HaTypanbHbI U CUHTETUYECKUI
kayuyku. Bynkanusanus kaydyka. Pesuna. IIpumenenue
KaydyKa U pe3UHBbL.

Anxunbl. Cmpoenue monexynvr ayemunena. I oMmonoruaeckuit
psn ankuHOB. Homenknarypa. M3omepus yrneponHoro ckenera
Y MTOJIOKEHUS] KPATHOM CBSI3U B MOJIEKYJIe. XUMUYECKHE
CBOWCTBA (Ha MPUMEPE ALETUIICHA): PEAKIINN PUCOSAMHEHUS
(ranoreHupOBaHHE, CUOPUPOBAHIUE, THIPATALHS,
2UOPORANOLEHUPOBAHIE) KAK CTIOCOD MOTyUEHHs TOJTUMEPOB U
OPYTHUX MOJIE3HBIX MPOAYKTOB. ['OpeHue alieTuineHa kaxk
HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JIJIsl CBAPKH U PE3KU
MeTasuioB. IIpuMeHeHne aneruneHa.

Apenpl.  beH3onm  kak  IpencTaBUTENb — apOMAaTHUYECKUX
yraesogoponos. Cmpoenue monexynvt 6en3onqa. XAMHUECKHE
CBOICTBA. peakIny 3aMelleHus (raloreHUpPOBaHKE) KaK Crocod
MOJlyUYeHUsT ~ XUMHUYECKHUX  CPENCTB  3allUTbl  pPaCTeHUIl,
npucoequHeHuss  (TUAPUPOBAHHME)  KaK  JIOKA3aTeIbCTBO
HEeTpenenpbHOro  xapakrepa OeHszona. Peakuust  ropeHws.
[Ipumenenue OeH30Ia. Xuomusts w  sHepreTHka. [IpupomgHeie
HUCTOYHUKU YrieBogoponos. Ilpupoanbiii m momyTHbIH HedTsHOU
rasel, UX COCTaB u ucnoap3osanue. CocraB He)TH U e¢ mepepaboTKa.
Hedrempoaykrer. OkranoBoe uncio OcHzuHa. OXpaHa OKPYKAOIICH
cpeasl npu HedTenepepaboTKE U TPAHCHIOPTUPOBKE HEPTCIPOAYKTOB.
AHLTCpHaTI/IBHLIC HUCTOYTHUKHU SHCPTHUU

IIpakTnueckas pabora Ne2.




KauecTBeHHOE oOmpeneneHue yriepona, BOIOPOAA M XJopa B
oprannyeckux semectBax. Muctpykraxk no Th. Konrtponpnas
padorta Ne 1 mo Teme « Y r1€BOIOPOABDY

Pa3znen3.
Kucnopoacoaepxammue
OpraHuYecKHe COeAHHEeHUS
(10 yacoB B TOM uumcae lmop/p;

1x/p)

Cruptel. Knnaccugukanysi, HOMEHKJIATypa, H30MEpHs CIIUPTOB.
MeTaHO U 3TaHOJ KaK MPENCTaBUTEIH MPEaeTbHBIX
OJTHOATOMHBIX CIUPTOB. XMMUYECKHE CBOWCTBA (HA MpUMeEpe
METaHOJIa ¥ 3TAHOJIA): B3aUMOACHCTBUE C HATPUEM KaK CIIocod
YCTAHOBJICHUS HAJIMYUS TUAPOKCOTPYIIIIBL, PEAKLHS C
raJIOTeHOBOJIOPOJIAMH, KaK Croco0 MOJy4YeHUsT paCTBOPHUTEICH,
AeruapaTanys Kak Croco0 moinyueHust STuieHa. Peakius
TOPEHUs: CIIUPTHI KaK TOIKMBO. IIpuMeHeHne MeTaHoa u
sTaHoNa. PU3HOJOrNYECKOe NEHCTBUE METAHOJIA U 3TAHOJIA Ha
OpPTaHU3M YeJIOBEKa. DTUIICHIJIMKOJb U TJIMLIEPHH KaK
NPEACTABUTENN NPEACITbHBIX MHOTOATOMHBIX CITUPTOB.
KauectBeHHas peakiysi HA MHOTOATOMHBIE CITUPTHI U €€
NPUMEHEHHE ISl PACTIIO3HABAHUS MINLIEPUHA B COCTABE
KOCMETHYECKHX cpencTB. [IpakTrueckoe npuMeHeHne
STUJICHTJIUKOJS 1 riuiepuHa. @enon. CTpoeHne MOJIEKYIIbI
beHona. Baaumnoe enusnie amomos 6 Monexyne genoa.
Xumuueckue ceoticmea. 83aumooeticmeue ¢ Hampuem,
eudpoxcuoom nampus, opomom. Ilpumenenne ¢eHoda.
Anpnerunel. Meranans (GopManbaerua) U STaHaIb
(ameranmpaerua) Kak MPeaCcTaBUTEIH MPEeNIbHBIX abIeTHIOB.
KauectBeHHbIe peakuny Ha KapOOHHMIIBHYIO Tpymy (peakuus
«cepeOpstHOTO 3epKajia», B3aUMOACHCTBUE C THAPOKCHIOM MEAH
(II) 1 nx npumMeHeHne 11t OOHAPYKEHUS PENETbHBIX
ANbJETUAOB B POMBIIIICHHBIX CTOUYHBIX BOAAX. TOKCHYHOCTh
anbaerunos. [Ipumenenue Gopmanbaeruaa U aneraibIerua.
KapOoHoBBIe KHCIOTBL. YKCYCHAst KHCIIOTa KaK MPEICTABUTEIb
NPEeAeNbHBIX OTHOOCHOBHBIX KapOOHOBBIX KHCIOT. XUMHUUECKHE
CBOWCTBA (Ha IPUMEPE YKCYCHOM KHCIIOTBI): PEAKIIUH C
MeTaJUIaMH, OCHOBHBIMH OKCH/IAMH, OCHOBAHUSIMH U COJISIMU KaK
MOATBEPKIEHHE CXOACTBA C HEOPTAHUYECKUMHU KUCIIOTAMHU.
Peakums srepudukanmy kak criocod moyueHus! CIOKHBIX
s¢upos. [lpumenenne ykcycHoi kucioTel. [Ipencrasnenue o
BBICHINX KapOOHOBBIX KHCJIOTAX.

Crnoxable 3¢upsl 1 KUpbL. CoKHBIE H3(PUPBI KaK MPOAYKTHI
B3aUMOJIEHCTBHS KapOOHOBBIX KUCIIOT CO CIIMPTAMH.
[IprMeHeHue CI0XKHBIX 3QHUPOB B MUIIEBOH U APPIOMEPHOI
NPOMBIILIEHHOCTH. JKHUPBI KaK CIOXKHBIE 3QUPHI MTHLEPHUHA U
BBICHINX KapOOHOBBIX KHCJIOT. PacTUTENbHBIE U KHBOTHBIE
JKUPBI, UX COCTaB. Pacrio3HaBaHUE PACTUTENbHBIX JKUPOB HA
OCHOBAHHMHU UX HETPeneNbHOro xapakrepa. [[pumeHeHue ;Kupos.
IM'anponys uiy OMBUIEHHE KUPOB KaK CIIOCO0 MPOMBIIIIEHHOTO
MOJIYYEeHHUSI COJIEH BBICIINX KapOOHOBBIX KHCJIOT. MBIIA KaKk COJTU
BBICHIMX KapOOHOBBIX KHCJIOT. MOMOIIHE CBOHCTBA MBLIA.
VYrnesoasl. Knaccudukamnus yrnesonos. Haxoxxnenue
yIIeBOAOB B mpupoze. [ roko3a Kak albAerHI0CIupT.
Bposkenne rimokossl. Caxaposa. [ udpoaus caxaposer. Kpaxman u
LIEJUTI0JI03a KaK OHOJIOTHUECKUE MOIMMEPbL. XUMHUYECKHE
CBOWCTBA KpaxMajia U LeJUTFOJIO3bI (THAPOIIH3, KaUeCTBEHHAs
peakIys ¢ HOIOM Ha KpaxMaJl U €€ MPUMEHEHHE IS




OoOHapy’KeHHs KpaxMaJja B MpOoAyKTax nutanusi). [lpumenenue u
Ouonornyeckas ponb yrieBonoB. [ToHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX Ha MPUMeEpE alleTaTHOTO BOJIOKHA. MnenTudukanms
OpPTaHUYECKUX COSOUHEHUMN. [ enemuueckas c6s13b Metcoy
Kaaccamu opeanuyeckux coeounenuii. TUIbl X UMUYECKIX
peaKkLuil B OpraHu4eCKO XUMHHU.

IIpaktuueckass padora Ne 3. PemieHuwe >KCIePUMEHTATBHBIX
337a4 Ha PaclO3HaBaHUE OPraHUYECKUX BewecTB. MHCTpykTax
no Th.

KontponbHas pabora Ne 2 mo reme «Kucnoponconepkarme
OPraHUYEeCKHE COSOUHEHUsD

Paznen 4. A3zoTcoaep:kaniue
OpraHuYecKHe COeAHHEeHUS
(3 yaca B Tom uucne 1op/p)

AmvuHokuciaorel u  Oenku.  CocTaB W HOMEHKJATypa.
AMUHOKHCIIOTBI KaK aM(OTEpHbIE OPraHUYECKUE COEIUHEHHSL.
Ilentunnas cBs3b. buonorudyeckoe 3HaA4eHUE O-aMHUHOKHCIOT.
Obnactu TpPUMEHEHUST aMUHOKHCIOT. benkum kak mpuponHeie
ouononmumepsl. CocTaB U CTpoeHHME OeNKoB. XUMHUYECKHe
cBoiicTBa OenkoB: ruaponu3, AeHarypaums. OOHapyxeHHE
OenKOB MPH MOMOINM KAYeCTBEHHBIX (LIBETHBIX) PEAKIHI.
[IpeBpamenuss OenkoB NHINU B OpraHU3Me. buonormyeckue
¢byHKuMu OEIKOB.

[Ipaxtrueckas padora Ne 4.

Pelenne sxkcneprMeHTaNbHBIX 3a/1a4 Ha Paclio3HaBaHUe
njaacTMacc U BoJIokoH. MucTpykTaxk no Th

Paszaena 5. XumMus u ;KHM3HDb
(4 yaca)

Xumus 1 310poBbe. JlekapcTa, GepMEHThI, BUTAMUHBEI,
rOPMOHBI, MUHEpaJbHbIe BOABL. [Ipodnembl, CBA3aHHbIE C
NPUMEHEHHNEM JIEKapPCTBEHHBIX MpenapaToB. BpenHbie
NPUBBIUKH U (PAKTOPBI, pa3pyLIaroIne 310pOBbe (KypeHue,
yrnoTtpebiieHne aaKoroyisi, HapkoMaHusi). PannonanpHOe
nutanue. [luwessie 0obasxu. Ocrnogvl nuuesoil Xumuu.
XuMUsl B TOBCETHEBHOM KU3HU. MOIOIIKE U YUCTSLIUE
cpeactea. Cpedcmea 60pbObl ¢ ObIMOBLIMU HACEKOMBIMU.
penesiienmsi, uncekmuyuovl. CpencTBa JUIHOW TUTUEHBI U
kocMmeTukH. [IpaBuna 6e3onacHoi paboThl ¢ €AKUMHU, TOPIOYNMH
U TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMHU ObITOBON XMMHUH.
XUMUS 1 3KONOTHA. XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIei
cpensl 1 ero nocieactsus. Oxpana ruapocdepsl, MOUBBI,
arMocdepsl, GhopsI U hayHBI OT XUMHYECKOTO 3arPs3HEHHSI.

Temarnueckoe manuposanue 11 knace (34 uaca)

Pa3nen yueOHOro mpeamera,

TEMbI, KOJHYECCTBO 4YaCOB,
OTBOAHUMBIX Ha O0CBOCHHE
TEMBbI

Conep:xkanue

Pasnea 1. TeopeTnueckue

OCHOBBI XHMHH

(11 gacos B ToM uucie 1k/p)

Crtpoenue BemecTsa. CoBpeMeHHAst MOJIETb CTPOCHUSI aTOMA.
DnexTpoHHas KoHpurypauus aroma. OcHo6HOE U
60306yoicoennvie cocmosnus amomos. Knaccnpukanus
XUMUYECKUX 3JIEMEHTOB (S-, p-, d-aieMenThl). OcobeHHOCTH
CTPOEHUS SHEPTEeTHUECKUX YPOBHEH aTOMOB d-3JIEMEHTOB.
Ilepnonuueckas cucteMa XUMUYECKUX 3J1eMeHTOB J1. M.
Menpneneesa. @usnueckuii cmpica [leprnonnyueckoro 3akoHa




1. Menneneesa. IIpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB 3JIEMEHTOB M UX COCIMHEHUH 110 MEePHOAaM U PYIIIaM.
DNeKTPOHHAS MPUPOAA XUMUYECKOH CBSI3H.
DJNEKTPOOTPHULATENILHOCTh. BUIbI XUMUYECKOM CBSI3H
(xoBaNIeHTHAs!, HOHHASI, METAJUTIUECKasi, BOAOPOAHAs) U
MeXaHU3MbI ee 00pa3oBanust. Kpucmaninuveckue u amopguuie
seugecmea. Tunvt KPUCMAIIUYECKUX PEULemOK (AmoMHds,
MONEKYNAPHAR, UOHHAS, MEMANIUYECKAS). 3A6UCUMOCHTb
huzuueckux ceoiicms eeugecmea om muna KPUCmaiiudecko
peutemrku. Ipuarasl MHOrooOpa3us BEIECTB.

Pazpen 2. Xumuueckue
peaxkuuu

(19 gacos B TOM umcie 4 np/p;
1x/p)

XuMu4eckue peakliui. ' oMOreHHble U reTepOreHHble peakLiu.
CKOpOCTh peakiyy, €€ 3aBUCUMOCTD OT Pa3JIMUHBIX (PAKTOPOB:
MIPUPOJIBI PEArHPYIOLNX BEIEeCTB, KOHIIEHTPaLuu
pearupyomux BelecTB, TEMIIepaTyphl, IUIOIAaN PeaKIIMOHHOM
MOBEPXHOCTH, HAIMYMS KaTanu3aropa. Ponb kataausaTopos B
NPUPOZE U MPOMBIIIJICHHOM Mpou3BoacTee. OOpaTUMOCTh
peakuuil. XMMUYECKOE PaBHOBECHE U €r0 CMEIICHUE MO
IefCTBHEM pa3IMYHbIX (PAaKTOPOB (KOHLIEHTPALIUS pEareHTOB
WA TIPOTYKTOB PEAKLIUH, JaBJICHUE, TEMIIEPATypa) ISt
CO3/1aHMsI ONTHUMAJIbHBIX YCJIOBUH MPOTEKaHUsl X UMHUUECKHUX
nporeccoB. /{ucnepcuvie cucmemsi. llonsimue o koanouoax
(30nu, cenu). Hcmunusie pacmeoper. Peakuuu B pacTBOpax
3JIEKTPOJUTOB. p/ pacTBOpa Kak MokasaTesb KUCIOTHOCTH
cpenbl. I'maponus coneli. 3HaueHne TUAPOIH3a B OUOIOrMUEeCKUX
oOMeHHbIX nporieccax. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIC
peaxkLuy B IpUpoe, MPOU3BOICTBEHHBIX MTpOLEccax U
JKU3HENESTENIbHOCTH OpraHu3MoB. OKUCIUTETbHO-
BOCCTaHOBHUTEJIbHbBIE CBOMCTBA MPOCTHIX BELIECTB — METAJIJIOB
TJIABHBIX M TOOOYHBIX MOATPYIH (MeNb, )KEJI€30) K HEMETAJUIOB:
BOJIOPOZA, KHCIIOPOA, TaJIOTEHOB, Cepbl, a30Ta, pocdopa,
yraepoaa, kpeMHus. Koppo3ust MeTaiioB: BUIIbI KOPPO3HUH,
CHOCOOBI 3aIUTHI METAJIIIOB OT KOPPO3UHU. DNeKmponu3
pacmeopos u pacniasos. [lpumenenue sn1ekmpoausa 6
npomviunennocmu. Ipakruaeckne padoter Nel,2,3 4:
UccnenoBanue BIUSHUS Pa3InIHBIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEaKLIUU.

Pemenne skcriepuMeHTaIbHBIX 3a7a4 10 TeMe «MeTasib.
[Tonyuenue, cobupaHue U pacro3HaBaHUE ra30B.
Unenrudukanms HEOPraHMIECKNUX COSTHHEHHI.

KontponpHas padora Ne2 1o teme « XUMHUYECKHE PEAKIIUN

Pazaesn 3. XumMusd H :KH3HDb
(4 gaca B Tom uncne 1up/p)

Hayunbie MeTONBI MO3HAHUS B XUMUU. MCTOUHUKHA XUMUUYECKON
uHpopmauuu. [Touck nHpOpMAIIH 110 HA3BAHUSIM,
UCHTU(PUKATOPAM, CTPYKTYpHBIM opMyiaM. MoaennupoBaHue
XUMHUECKUX MPOLIECCOB U SBJICHUMN, XUMUYECKUU AHANU3 U
ClUHMeE3 KaK METObl HAyYHOrO MO3HAHUSA. XUMHS U CEeJIbCKOe
X0351iicTBO. MUHepasbHbIe 1 OPTaHUYECKHE YIOOPEHHUSI.
CpenacTBa 3a1UThl paCTeHUI.

Xumusi B crpomrenbctBe. lLlement. beron.  IlonmGop
ONTUMAJIBHBIX CTPOUTENbHBIX MaTepHaloB B MPAKTUYECKOU
NesTeNbHOCTH YeJIOBeKa.

[IpakTrueckas pabora NeS5

U3rorosieHne Mpuia pyqyHOH paboOThL
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