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IHosicHUTEILHAA 3alUCKA

AKTyaapbHOCTh MTPOTPAMMEI CBSI3aHA C HEOOXOAUMOCTBIO PeATU3aAIUN JKEIAHUS 00YUJarOIIIXCs
mKoIbl Oojiee TIIYyOOKO H3y4yaTh XHMHIO. Y4YallMMCS, KOTOpbIE BBIOCPYT XHMHUIO B KadyeCTBE
9K3aMEHAIIMOHHOTO TIPEMETA, IOJDKHBI IMETh HE TOJIKO 3HAHUH B 00JIACTH XUMUH, HO ¥ TPAKTHYECKHE
YMEHMSI, U HaBBIKKU B IPOBEJCHUM XUMHUYECKOTO HSKCIEPUMEHTA. 3aHSITUS OPUEHTHUPOBAHBI Ha
MOBTOPEHHE, CUCTEMATH3AIIMIO U YIIIYyOJICHHOE U3yUYeHHUE Kypca XMMUU OCHOBHOW IIKOJBI U MOMOTYT
obOyyaronuMcs B OpMUPOBAHUY 3HAHUM M YMEHUM 10 JAHHOMY TIPEIMETY.

B ocHOBe peanuszanuu AaHHOM NIPOrpaMMbl JIEKUT CHCTEMHO-IEATEIBHOCTHBIA MOAXOJ,
KOTOPBIA CO3/Ia€T OCHOBY JUISI CAMOCTOSITEJILHOTO YCIEIIHOTO YCBOEHHUS OOYYalOIMMHKCS HOBBIX
3HAHWHA, YMEHUW, KOMIICTEHIIMH, BHJIOB M CIOCOOOB IEATEILHOCTH W OOECIICUMBACT COOTBETCTBHE
JEATETLHOCTH OOyYaronIuXxcsi MX BO3PAcTy M HHIWBHAYaJIbHBIM OCOOCHHOCTSIM. OMOIMOHAIBHOE
MEPEKUBAHUE TPOLIECCA OTKPBITHUS SBJISETCS OCHOBOM MOTHBALIMU K 3HAHUSIM, CTUMYJISITOPOM CaMOM
YMCTBEHHOW JESATEIbHOCTH B JOCTHKEHUM LeJIed JUYHOCTHOIO, COLMAIBHOIO M IO3HABATEIBHOIO
pa3BUTHS 00YUaAIOIIUXCSI.

Heap kypca: co3zganue ycioBui i yueOHO-UCCIIEI0BATENbCKON JAESITEIbHOCTH YUalUXCs,
HAIPaBIIEHHOW Ha pacUIMpeHue, yriayOsieHue 3HaHWM U pa3BUTHE y OOydYarolUXCsl CHOCOOHOCTH K
CaMOII03HAaHHUIO, CAMOPA3BUTHIO U CAMOOIIPEIECIICHUIO Yepe3 NPEAMET — XUMHUSL.

3apaum kypca:
*  TmoJyIepKaTh HHTEpec ydammxcs 10 Kiacca K M3y4eHHIo MpeiMeTa;
*  PacCHIMPUTPH U YIIIyOUTh 3HAHUS O0YUYAIOIIUXCS [0 XUMHUU;
* (opmupoBaTH YMEHUS U HABBIKH MPOBEICHUS XUMUUYECKOTO IKCIIEPUMEHTA;
* TIOMOYb B MOATOTOBKE K 9K3aMEHY 110 XUMHH;
*  pealM30BaTh MEXKIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX IMPEIMETOB: XUMHH, OMOJIOTHH,
bu3uku.
*  YCTpaHUTh NPOOEIHI B 3HAHUSIX.

[Tporpamma kypca paccuntaHa Ha 34 yaca, KOTOpble OyIyT peanu3oBaHbl B TEUEHHE OJHOTO roja
00yuenwus, 1 yac B HEEIIO.

H.]IaHI/IpyeMble pe3yJbTaThbl 0CBOCHUA BHeypO‘lHOﬁ ACATECJIbBHOCTH

JIM4HOCTHBIE:

® TOTOBHOCTh M CIIOCOOHOCTH OOYYAarOIIMXCS K CaMOpPa3BUTHIO U CAMOBOCIUTAHHIO B
COOTBETCTBHUH C 00IIECYCITIOBEUCCKIMHE IICHHOCTSIMH H HUJIallaMHi TPakIaHCKOTO O0IIeCTBA;

e TIPHUHATHE M peaju3anus IIEHHOCTEeW 3J0pOBOT0 M 0€30MacHOro obpasa >KHU3HHU, OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY |
TICUXOJIOTHYECKOMY 3JI0POBBIO;

® HEMPUSATHE BPEAHBIX MPUBBIUEK: KYPEHHUS, YIIOTPEOICHUS aTKOT0JIsI, HAPKOTHKOB.

® yBaXCHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Tiepen PoauHO, TOpAoCTH 3a CBOM
Kpaii, cBoro PoauHy, mpoiiioe U HacTosIee MHOTOHAIIMOHATBHOTO Hapoaa Poccuuy;

® TMPUHATHE TYMaHHUCTHYECKHX IIEHHOCTEH, OCO3HAHHOE, YBaXHUTEIbHOE U JOOpOXKelaTenbHOe
OTHONICHHE K IPYTOMY YeJIOBEKY, €r0 MHCHUIO, MUPOBO33PEHUIO;

® CIOCOOHOCTh K COMEpPEeXUBAHUIO U (POPMHUPOBAHUE MO3UTUBHOTO OTHOLIEHUS K JIIOJISM, B TOM
qpclie K JIMIaM C OTPaHMYEeHHBIMH BO3MOXXHOCTSIMH 370POBbSi M WHBAIHIAM; OEpexHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K (PU3MUECKOMY U MCHUXOJOTHYECKOMY 3/10POBBIO
JIPYTHX JIIOJICH, YMEHHUE OKa3bIBaTh MEPBYIO TTOMOIIIb;

® pa3BUTHE KOMIETCHIIMHA COTPYJHHUYECTBA CO CBEPCTHUKAMH, JECTHMU MIIAJIIETO BO3pacTa,



B3pOCIIBIMH B 00pa3oBaTenbHOW, OOIIECTBEHHO TOJE3HOW, Y4eOHO-HCCIeI0BaTENbCKOM,
NPOCKTHOM M JPYTUX BUIAX JIEATSIHLHOCTH.

® MHUPOBO33PCHHE, COOTBETCTBYIOLICE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH, 3HAYUMOCTH
HAyKW, TOTOBHOCTh K HAYYHO-TEXHHMYECKOMY TBOPYECTBY, BJIQJCHUE JIOCTOBEPHOM
UHpOpMaIKell 0 MEePeOBbIX JOCTH)KEHUSX M OTKPBITUSIX MHPOBOH M OTEYECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 yCTPOWCTBE MUPA U OOIIECTBA;

® TOTOBHOCTH U CIIOCOOHOCTh K OOpa30BaHUIO, B TOM YHUCIIE CaMOOOPa30BaHUIO, HA TIPOTSHKCHUN
BCEH KHM3HU; CO3HATEILHOC OTHOIICHHWE K HEMPEpPHIBHOMY OOPAa30BAHHMIO KAaK YCIOBHUIO
yCIIENIHOM MpodecCHoHAbHOM U 0OIECTBEHHOM ACSTEIBHOCTH;

® DKOJIOTHYECKasi KyJIbTypa, OCpeKHOE OTHOIIEHHS K POJHOW 3eMiie, PUPOIHBIM OorarcTBam
Poccum u mMupa; MOHMMaHHUE BIMSHHS COIUAIBHO-DKOHOMHUYECKHX TMPOIECCOB HA COCTOSIHHE
NPUPOJHON M COIMAIBHOW Cpelbl, OTBETCTBEHHOCTh 3a COCTOSIHHE IMPHPOIHBIX PECYPCOB;
YMEHHS U HaBBIKH Pa3yMHOTO MPHPOIOIOJB30BaHUs, HETEPIIUMOE OTHOIICHHUE K JICHCTBUSM,
MPUHOCSIIMM BPEJl SKOJOTHH; TPUOOPETEHUE ONBITA SKOJIOTO-HAIIPABICHHOM JIEITEILHOCTH,

e OCO3HaHHBIA BBHIOOp Oynymied mpodeccud Kak MyTh M CHOCOO peanu3aluil COOCTBEHHBIX
YKU3HECHHBIX TUTAHOB;

® MOTPeOHOCTh TPYAWTHCS, YBOKEHHUE K TPYAYy H JIIOASIM TPYJa, TPYIOBBIM JIOCTHIKCHUSM,
JOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPUYECKOE OTHOIICHWE K PAa3HBIM BHJAM TpPYIOBOU
JeATEIILHOCTH.

MeranpeameTHbie:
e PeryasTuBHbIe yHHBepPcaJbHbIE YUeOHbIE 1eHCTBUA

*  CaMOCTOSITCJILHO OIPEACNATh LIETW, 3a7aBaTh HapaMeTpbl U KPUTEPUH, MO KOTOPHIM
MOKHO ONPEACINUTD, YTO LEJIb JOCTUTHYTA,

* CcTaBUTh U (QOPMYITUPOBATH COOCTBEHHBIC 3a7aud B 0OPa30BATENBHOM NESATENHHOCTH U
JKNU3HCHHBIX CUTYalUIX;

* BBIOMpATh NYyTh JOCTIKEHHUS IIeNM, IUIAHUPOBATh pEIIEHHE TOCTaBICHHBIX 3a/ad,
OIITUMU3UPYS MaTepUaIbHbIE U HEMaTEpHUAJIbHEIE 3aTPaThl,

* OpraHu3oBbIBaTh A(G(GEKTUBHBIA TOHCK PECYpCcOB, HEOOXOMUMBIX IS JOCTHIKEHHS
IMOCTaBJICHHOM IICIIH;

*  COIOCTaBJIATH NOJYYEHHBIH PE3YJIbTAT AEATEIbHOCTH C IOCTABICHHOW 3apaHee 1eIbIO.

e Ilo3naBarTejbHbIE YHUBEpPCAJIIbHBIC y‘leﬁl—[l)le JeicTBUA

* WCKaTh W HAXOJUTh OOOOIICHHBIC CMOCOOBI PEIICHUs 3a/lad, B TOM YHCIIE, OCYIIECTBIISITh
pa3BepHYThI MHQPOPMAIIMOHHBIA TMOUCK U CTaBUTh Ha €ro OCHOBE HOBBIE (y4eOHbBIE H
MO03HABaTEJIbHbIE) 3a/1a4H;

* KPUTHUYECKU OIEHUBATh U MHTEPIPETUPOBATH NHPOPMAITUIO C Pa3HBIX MO3UIIUN, pACTIO3HABATH
1 (PUKCUPOBATH MPOTUBOPEUHNS B MHPOPMAIIMOHHBIX HCTOYHUKAX;

*  HCHOJIb30BaTh pa3JIUYHbIE MOJEIIBHO-CXEMAaTUYECKUE CpEICTBA Uil  MpEACTaBICHUS
CYIIECTBEHHBIX CBS3€d W OTHOIICHWN, a Tak)Ke MPOTUBOPEYHH, BBISIBICHHBIX B
UH(OPMAIMOHHBIX HCTOYHUKAX;

*  HAXOOUTh W TPHUBOJWTh KPUTUUYECKHE APTyMEHTHI B OTHOIICHUH JEHCTBUA U CYXICHHUI
JIPYroro; CHOKOMHO M Pa3yMHO OTHOCHTBCS K KPUTHUUECKHUM 3aMEYaHUsIM B OTHOILIECHHH
COOCTBEHHOTO CYXKJIEHUS, pacCMaTPUBATh UX KaK PECypC COOCTBEHHOTO Pa3BUTHS;

*  BBICTPAaMBATh UHAMBHUAYAIbHYIO 00Pa30BaTEIbHYIO TPACKTOPHIO, YIUTHIBAS

* OrpaHWYCHHUS CO CTOPOHBI JPYTUX YYAaCTHUKOB M PECYpCHBIE OTPAaHMYCHUS; MCHSITh W
YAEPKUBATh pa3HbIC MO3UIIMH B IO3HABATEIbHOM 1€ATEIbHOCTH.

e KoMMyHHKaTHBHbIC YHHBepPCaJbHbIe yueOHbIE el CTBHSA
*  OCYILECTBJIATH JICJIOBYI0O KOMMYHMKAIIMIO KaK CO CBEPCTHHKAMM, TaK U CO B3POCIBIMU (KaK
BHYTpH 00pa30BaTEeNbHON OpraHM3alliy, TaK U 3a ee MpeAesaMu), Ho0upaTh MapTHEPOB IS



JIeIOBOM KOMMYHUKAITUM UCXOJIl U3 COOOpaXKeHH pe3yJIbTAaTUBHOCTH B3aMMOJACHUCTBUS, a HE
JIMYHBIX CUMIIATHH;

IIPY OCYIIECTBICHUU TPYIIIOBOI pabOThI OBITh KaK PYKOBOJIUTENEM, TaK U WICHOM KOMaH/Ibl B
pa3HbIX POJISIX (FeHepaTop UAeH, KPUTHK, UCIIOJHUTENb, BEICTYNAIOLIMM, SKCIIEPT U T.1.);
Pa3BEPHYTO, JJOTUYHO M TOYHO M3J1araTb CBOIO TOUYKY 3PEHHS C MCIOJb30BAHUEM aICKBAaTHBIX
(YCTHBIX ¥ IUCbMEHHBIX) SI3BIKOBBIX CPEJICTB.

IIpexmeTHbIe:

BbinyckHUK Ha 6230BOM YPOBHE HAYYMTCSH:
pacKphIBaTh Ha MpUMeEpax pojb XMMUU B (JOPMHPOBAHUU COBPEMEHHOM Hay4HOH KapTHUHBI
MHUDA U B IPAKTUYECKOH I€ATEIbHOCTH YEJI0BEKA;
JEMOHCTPUPOBaTh HA IIPUMEpaxX B3aMMOCBA3b MEKIY XMMHEW U JPYTUMH €CTECTBEHHBIMU
HayKaMmu;
pacKpbIBaTh Ha IPUMEPaX MOJIOKEHHS TEOPUM XUMUYeCKOro crpoenus A.M. bytneposa;
noHnMath (uzndeckuii cmpicn Ilepuomuaeckoro 3akona J[.J. MenneneeBa u Ha €ro OCHOBE
OOBSICHATH 3aBUCUMOCTb CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00PAa30BaHHBIX UMM BEILECTB OT
AJIEKTPOHHOI'O CTPOEHUS aTOMOB;
OOBSICHATH IPUUUHBI MHOTO0Opa3Msl BEIIECTB HA OCHOBE OOIIMX IPECTaBIeHUN 00 UX cocTaBe
U CTPOCHUY;
IIPUMEHATHh IIPaBUJIa CUCTEMATHYECKOM MEXIyHapOJAHOM HOMEHKIATypbl KaK CpeNcTBa
pa3IuYeHus U UACHTU(UKALUY BELIECTB 110 UX COCTABY U CTPOEHUIO;
COCTaBJIATh MOJIEKYJIIPHBIE U CTPYKTYpHBbIE (hOPMYJIbl OPraHMUECKUX BEIECTB KaK HOCUTEJeH
UHpOPMALUU O CTPOCHUM BEIECTBA, €r0 CBOMCTBAX W MPHHAIJICKHOCTU K OINPE/IeIEHHOMY
KJIACCY COCIMHEHUN;
XapaKTepu30BaTh OPraHMYEeCKHE BEIIECTBA [0 COCTaBy, CTPOCHHMIO M  CBOICTBaM,
YCTaHABIMBATh IPUYMHHO-CIEACTBEHHBIE CBS3M MEXIy MJAHHBIMH XapaKTEpPUCTUKaMU
BEIIECTBA;
IPUBOJIUTh MPUMEPbl XMMHYECKHUX PEAKLUM, PpacKpBIBAIOIIMX XapaKTEpHbIE CBOWCTBA
TUITXUYHBIX HpeI[CTaBHTCHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB C LCIIBIO UX I/II[CHTI/I(i)I/IKaIII/II/I n
00BsICHEHUS 00JIACTH NPUMEHEHHUS;
MMPOTrHO3UPOBATHE BO3MOXKXHOCTD MPOTCKAHHUA XUMHUYCCKUX peaKHI/Iﬁ Ha OCHOBE 3HAHWI O THITaX
XMMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEaKIIMOHHOM CIIOCOOHOCTH;

UCTIONIB30BaTh 3HAHHUS O COCTaBE, CTPOCHWM M XWUMHYECKHUX CBOMCTBAaX BEMIECTB JIA
0€30MacCHOTO  TPUMEHEHHST B  MPAKTUYECKOH  JICATEIbHOCTH;IPUBOJIUTE  TPUMEPHI
NPAaKTUYECKOI0 HCIHOJBb30BAHUS TPOAYKTOB IepepaboTku HePTH M NPUPOAHOIO rasa,
BBICOKOMOJICKYJISIPHBIX COCIMHEHUH (MOJMMATUIICHA, CHHTETHYECKOTO KaydyKa, aleTaTHOTO
BOJIOKHA);

NPOBOJUTH OIBITHI 1O PACIO3HABAaHUIO OPTaHWMYECKHX BEIIECTB: TJIHUIIEPHHA, YKCYCHOM
KHCJIOTHI, HENpeNeNbHbIX HPOB, IJIIOKO3bI, Kpaxmaia, OEKOB — B COCTaBe MHILIEBBIX
MPOJIYKTOB U KOCMETHYECKUX CPE/ICTB;

BJIaJeTh MpaBUJIAMU M IpHeMaMH Oe30macHoi paboThl ¢ XMMHUYECKHMH BELIECTBAMHU H
1a00paTOPHBIM 000PYI0OBaHHUEM;

yCTaHABJIMBATh 3aBUCHMOCTb CKOPOCTH XMMHUYECKOH peakIuM W CMELICHUS XHUMHUYECKOTrO
paBHOBECHsI OT pa3IMYHBIX (PAKTOPOB C MENBIO ONpPEACICHHS ONTUMAIIBHBIX YCIOBUI
NPOTEKaHUS XUMUYECKUX MTPOLIECCOB,;

IPUBOAUTH IPUMEPBI THAPOIIN3A COJIEH B TOBCEHEBHOM KU3HU YEIIOBEKA,;

NOPUBOANUTH  TIPUMEPHl  OKUCIUTEILHO-BOCCTAHOBHUTENBHBIX  PEAaKUUd B IPUPOAE,
IIPOM3BOJICTBEHHBIX IPOLIECCaX U KU3HEAEATEIbHOCTH OPraHU3MOB;

NPUBOUTH MPUMEPHI XUMHUECKUX PEAKIMi, PAaCKPBHIBAIONINX OOIIMEe XMMHUYECKHE CBOIMCTBA
IPOCTHIX BEIIECTB — METAJUIOB U HEMETAIIJIOB;



*  TPOBOJIUTH PACUETHl HA HAXOXKIACHUE MOJECKYJISIPHON (hOPMYIIBI YIIEBOAOPOAA 110 MPOAYKTAM
CTOpaHUs U 10 €ro OTHOCUTEIBHOM INIOTHOCTH M MAaCCOBBIM JIOJSIM 3JIEMEHTOB, BXOJSAIINX B
€ro COCTaB;

* BIQAETh NpaBWJIaMU Oe30macHOro OOpamieHHss C EAKMMH, TOPIOYMMH M TOKCHYHBIMHU
BEIIIECTBAMH, CPEACTBAMU OBITOBOW XMMUHU;

* OCYHIECTBIISITH IOUCK XUMHYECKOW HH(OpMANUU 10 Ha3BaHUSAM, HICHTU(DHUKATOpPAM,
CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

* KPUTHYECKH OLCHWBATh M MHTEPIPETHPOBATh XUMHUYECKYIO0 HH(POPMAIHIO, COJEPIKAIIYIOCS B
COOOLICHUAX CPENCTB MaccoBOW MH(OpManuu, pecypcax MHTepHeTa, HaydHO-TIOMYJISPHBIX
CTaThsIX C TOYKM 3PEHHS eCTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIEISIX BBISBICHHS
OLIMOOYHBIX CYXKJICHHH U (OPMHUPOBAHUSI COOCTBEHHOW TO3HIINY;

* TPEACTABIATH IYTH pEIICHHS TIJ00aJIbHBIX IPOOJEeM, CTOSAIMIMX Iepell YeIOBEYECTBOM:
HKOJIOTHYECKUX, IHEPTETHUECKUX, CHIPbEBBIX, H POJIb XMMUHU B PEIICHUH STHX MPOOIeM.

BbinyckHuK Ha 0a30BOM YPOBHE NOJYYUT BO3MOKHOCTh HAYYUTHCSH:

*  WUIIOCTPUPOBATH Ha NPUMEPAX CTAHOBJIICHUE U BOJIOLUIO OPraHUYECKOM XMMHUH KaK HayKH
Ha pa3IMYHbIX UCTOPUUYECKUX dTaNax €€ pa3BUTHS,

*  HUCHOJb30BAaTh METOABl HAYYHOTO II03HAHMS IIPU BBHINOJIHEHUH MPOEKTOB M y4eOHO-
UCCJIEIOBATENIbCKUX 337a4u 0 M3YYEHHMIO CBOWCTB, CIIOCOOOB IOJyYEHHUS U PaclO3HABaHUS
OpPraHMYECKUX BEILECTB;

*  OOBSCHATH MPUPOAY U CIIOCOOBI 00pa30BaHMUS XMMUYECKOH CBSI3U: KOBAJCHTHOW (TIOJISIPHOM,
HEMOJISIPHON ), MIOHHOM, METaJLIMYECKON, BOJOPOJIHONW — C II€JIbI0 ONpPENeIeHUs] XUMUYECKON
AKTUBHOCTH BEILIECTB;

* YCTaHABJIMBATh TE€HETUYECKYIO CBSI3b MEXIYy KJaccaMd OpPraHM4eCKHMX BEUIECTB JUIS
000OCHOBaHMS TNPHHLUUIHAIBLHON BO3MOKHOCTH TIOJNYYEHHUS OPraHWYEeCKUX COEAMHEHHI
3a/laHHOT'O COCTaBa U CTPOEHUS;

* yCTaHaBIMBATh B3aUMOCBSI3U MEXIy (pakTamMu M TeopueH, NMPUUMHOM M CIEACTBUEM IpH
aHau3e MNpOOJIEMHBIX CUTyalluii W OOOCHOBAHMM TPUHMMAEMBIX PELICHUH Ha OCHOBE
XUMHYECKUX 3HAHUM.

Coaep:kaHue Kypca BHEYPOUHOIl JesiTeIbHOCTH «XUMHUS 32 CTPAHMIAMHU YYeOHUKA»
s 10-bIx kiaccoB (1 u 6 nedenio; 6ceco 34u)

Tema 1. Teopusi CTpOeHHsI OPraHUYECKUX coeTHHeHmit (3 1)

Hayunsie metonpl mo3HaHus B XuMuHU. Mcrounukm xumudeckod wuHbopmammu. [lomck
uHbOpMallMK 110 HA3BaHUAM, HACHTHU(PHUKATOPaM, CTPYKTYpHBIM (opmyram. MozenupoBaHue
XUMHYECKHX MPOIIECCOB U SBJICHUHN, XMMUUECKUN aHATIU3 U CUHTE3 KaK METO/Ibl HAYYHOT'O MTO3HAHMUS.

[TostBnieHnEe U pa3BUTHE OPraHUYECKOW XMMMH Kak Hayku. [Ipeamer opraHMueckoi XMMUU.
MecTo 1 3HaueHHEe OPTaHUYECKOM XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XHWMHYECKOE CTPOEHHE KaK IOPSIOK COEAVWHEHHS aTOMOB B MOJIEKYJIE COIJIACHO HX
BaJIeHTHOCTH. OCHOBHBIE MOJOXKEHHUSI TEOPUH XUMHUYECKOTO CTPOEHUSI OPraHMYECKUX COEIUHEHHM
AM. bytnepoBa. YrinepoaHblii CKeJIET OpraHMYECKON MOJIeKysbl. KpaTHOCTE XMMHYECKON CBA3H.
3aBUCHUMOCTh CBOWCTB BEIIECTB OT XMMHMUYECKOTO CTPOEHHS MoJieKysl. M3omepus M H30MepBHI.
[Tonatue o ¢yHKkuMOHANBHOM rpymme. [TpuHIUNBl KiIaccuuKaluu OpraHUYECKUX COETUHEHUH.
Cucrematnueckass MeEXJIyHapoJHas HOMEHKIaTypa U MPUHIMUIB 00pa30BaHUS Ha3BaHUM
OpPraHUYECKUX COCIUHECHUM.

JemoncTpanuu. BugeodpparMeHTsl, Ciraiiibl ¢ H300paXeHUIMH XUMHYECKOH 1abopaTopum,
MIPOBEICHUSI XUMHUYECKOTo JSKcrepuMeHTa. [lnaBnenue, oOyriauBaHWe M TOpPEHHE OPraHHUYECKUX
BelecTB. Moenn MOJIEKyJI IPEACTaBUTENEH PA3IMYHBIX KJIACCOB OPIrAaHMYECKUX COCIUHEHUN.



Tema 2. YriieBo0pOABLI M X MPHUPOJAHBbIE HCTOYHUKH (8 U)

Ankanbl. CTpoeHuE MOJIEKYJIbI MeTaHa. | OMOJIOrMYecKuid psj alkaHoB. ['omosory.
Homenkmarypa. M3omepusi yriiepogHOro ckenera. 3aKOHOMEPHOCTH HM3MEHEHHS (U3NYSCKUX
cBOMCTB. XHMMHMYECKHE CBOMCTBAa (Ha TMpUMepe MeTaHa M J3TaHa): pPEeaKIUH 3aMeIICHUS
(raJloreHUpOBaHKE), NETHIPUPOBAHUS KaK CIIOCOOBI TOJMYYCHHS BAKHEHIINX COCTUHEHUN B
OpraHu4eckoM cuHTe3e. ['opeHne MeTaHa Kak OJMH W3 OCHOBHBIX MCTOYHUKOB TeEIUla B
MPOMBIIIICHHOCTH M ObITy. Haxoxxaenue B mpupoje M NpUMEHEHHE ajkaHoB. lloHsTHE O
LUKJIOAJIKAHAX.

Ankenbl. CTpoeHHE MOJEKYJbl 3TuUiieHa. ['oMonornyeckuii psan ankenoB. Homenknarypa.
N3omepust yriepogHoro ckenera v MoJ0KEeHHsI KpaTHOM CBA3U B MOJIEKyJe. XUMUYECKHUE CBOMCTBA
(Ha mpuMepe 3TUIIEHA): PEaKLUHU MPUCOECIMHEHUS (FaJIOTEHUPOBAHNE, THIPUPOBAHUE, THIpaTaLlUs,
TUIPOTAJIOreHUPOBAHKE) KaK CIIOCO0 MOoJydeHUs (PYHKIIMOHAIBHBIX MPOU3BOJIHBIX YIJIEBOAOPOIOB,
ropenus. [lonumepusanus 3TUIEHa KaK OCHOBHOE HaIlpaBJIEHHE €ro UCHojab30BaHus. [lommatunen
KaK KpyIHOTOHHAKHBIN IPOJYKT XMMHUYECKOT0 IPOU3BOACTBA. [[puMeHeHune 3TuiieHa.

Ankanuensl U kaydykd. [loHsTre 00 ankanmeHax Kak yrieBOAOPOAAX C IBYMS JBOWHBIMU
cBsa3simu. [lonmumepuszanus auBuHuia (OyragueHa-1,3) kak crmoco0 MOMYYEHHS CHUHTETHYECKOTO
Kayuyyka. HaTypanbHbIN 1 CHHTETHYECKUH Kay4yyku. Bynkann3anus kayuyyka. Pesuna. I[lpumenenue
KayuyyKa U PE3UHBI.

Ankunsl. CTpoeHHEe MOJIEKYJIbI alleTHieHa. ['omonornueckuit psa ankuaoB. Homenkarypa.
H3oMepus yraepoJHOro CKeleTa U MOJIOAKEHHS] KPaTHOM CBSI3U B MOJIEKYJIe. XMMUYECKUE CBOMCTBA
(Ha mpuMepe alleTUJIeHA): peakluy MPUCOSTUHEHHS (TAIOT€HUPOBAHKE, THAPUPOBAHUE, THIPATALIHS,
TUIPOTAJIOT€HUPOBAHKUE) KaK CIOCOO IOJIyYEHHUS IOJIMMEPOB M APYTUX IOJE3HBIX IPOJYKTOB.
['opeHue anieTniieHa Kak UCTOUHUK BBICOKOTEMITEPATYPHOTO INIAMEHH JJIs1 CBAPKU U PE3KH METAILIOB.
[IpuMeHeHue aneTnieHa.

Apenbl. beH3oi kak npeacTaBUTENb ApOMATUYECKUX YIIIEBOAOPOAOB. CTPOEHHE MOJIEKYJIBI
OeH30ma. XMMHUECKHE CBOMCTBA: PEaKIMU 3aMELeHHs (TaIoTeHUPOBaHKE) KaK CIOCO0 MOIydYeHUs
XUMHUYECKUX CPEACTB 3allUThl pPAacTEeHUl, MPUCOEAUHEHUs (THIPUPOBAHME) KaK J0KA3aTeIbCTBO
HenpeAeabHOro Xxapakrepa 6ensona. Peakius ropenus. [lpumenenue GeHsona.

Xumus U 3Hepretuka. IIpupoaHple HCTOUHHUKHU yIiIeBOAOPOAOB. IIpUpOaHBI M MOy THBIM
He(TSIHOH ras3bl, UX cocTaB U Hcnosb3oBaHue. CoctaB He(TH U ee nepepaboTka. HegrenpoayKTel.
OxraHoBoe uMciao OeHsuHa. OxpaHa OKpyKawoolleld cpeabl MNpu HeTenepepaboTke U
TPaHCIOPTUPOBKE HEPTENPOIYKTOB. AJTbTEpHATHBHBIE HCTOYHUKU YHEPTUU.

JemMoncTpanuu. ['opeHue MertaHa, 3TuieHa, aueTwieHa. OTHOIIEHUWE MeETaHa, STUJICHA,
alieTusieHa U OeH305la K pacTBOpY IepMaHraHara kanus v OpomHo# Boje. [lonydeHue sTuieHa
peakiuen JAeruapataniy 3TaHoNa, aleTHWIeHa — TUAPOIU30M KapOuaa Kaiblms. PasnoxeHue
KaydyKa MpH HarpeBaHUM, UCIBITAaHHE MPOJTYKTOB pa3jioKeHUs Ha HempeaenbHocThb. Kosutekius
o0pa3ioB HePTH U HEPTETTPOTYKTOB.

Tema 3. Kuciiopoacoaep:kamnme opranndeckne coennHenus (9 yacon)

Cnuptel. Knaccudukanusi, HOMEHKIaTypa, U30MEpHUsl COUPTOB. MeTaHON M 3TaHON Kak
MIPEJICTABUTEINH MTPEECIIbHBIX OJHOATOMHBIX CIIUPTOB. XMMHUECKUE CBOWCTBA (Ha TPUMEpe MeTaHoJIa
W 3TaHoJa): B3aUMOJICHCTBUE C HATPUEM KaK CIOCOO0 YCTAHOBJIEHMSI HATUYMs THIPOKCOTPYIIIHI,
peakIys ¢ raloreHOBOI0POIaMH KakK CII0co0 MOTyUYeHUsl paCTBOPUTENEH, IerupaTanus Kak crocod
MOJTy4eHUs dTWieHa. Peaknnsi ropeHus: CIUpTHl Kak TOIMBO. [IpuMeHenne mMeTaHoa U 3TaHoJIa.
DU3NOIOTNYECKOE JEWCTBUE METAaHOJIa M 3TAaHOJIA HAa OPraHu3M YeJIOBeKa. OJTUICHIVIMKOIb U
IJINLEPUH KaK MPENCTAaBUTENH IPEIEIbHBIX MHOTOATOMHBIX CIIUPTOB. KadecTBeHHas peakius Ha
MHOT0aTOMHBIE CIIUPTHI U €€ IPUMEHEHUE JIJIs1 PACIIO3HABAHUS TIIMLIEPHUHA B COCTaBE KOCMETUYECKUX
cpencts. [IpakTnueckoe MPUMEHEHUE STHIICHIVINKOS U TIIHLEPHHA.

@enon. CtpoeHue Moiekylsbl (eHona. B3anMHoe BIHMsIHME aTOMOB B MOJIeKyJie (eHoIa.
XUMHUYECKHE CBOMCTBA: B3aMMOJICHCTBHE C HATPUEM, THIPOKCHIOM HaTpusi, Opomom. [IpumeHeHme
(dhenona.



Anpaerunsl. Merananb (hopManbAerya) W dTaHab (AlETANbACTH]]) KaK MpPECTaBUTEIN
npeneabHbIX anpAerufoB. KauecTBeHHbIE peaklud Ha KapOOHWIBHYIO TPYIIY (peakius
«cepeOpsitHOTrO 3epkaniay, B3aummojeicTBue ¢ ruapokcuaoM menu (II) m ux mpumenenue aus
oOHapyXeHHs] TPEIENIbHbIX ajbJCTUAOB B IPOMBIIUIEHHBIX CTOYHBIX BOJAaX. TOKCHUYHOCTH
anpaeruioB. [Ipumenenue GopManbaeruaa u aneTaibIeruaa.

Kap6oHoBbIE KUCIIOTHI. YKCYCHAsI KUCJIOTa KaK MPEACTaBUTENb MPEIeIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. XUMHUYECKHE CBOMCTBAa (Ha MPUMEPE YKCYCHOM KHCIOTHI): PEaKLUU C
MeTaJlJlaMi, OCHOBHBIMU OKCHIAaMH, OCHOBAHMSIMH M COJISIMH KakK IOJATBEP)KIECHUE CXOACTBA C
HEOPTraHMYECKUMH KUCIOTaMU. Peakius sTepuduKaiy Kak crnocod morydeHus! CII0KHBIX 3(UPOB.
[Ipumenenue ykcycHol kucioTsl. [IpencraBienue o BbICIINX KapOOHOBBIX KUCIOTAX.

Crnoxuble 3¢upbl U xkupbl. CroxHbIE 3(UPHI KaK MPOAYKTHI B3aUMOEHCTBHS KapOOHOBBIX
KHCIIOT cOo couptamu. [IpuMeHeHue CHOXHBIX O3(QUPOB B MHUIIEBOM H mapdroMepHOi
MIPOMBIIIJICHHOCTH. JKUPBI KakK CIOKHBIC 3(UPHI TJIMIEPHUHA W BBICHIUX KapOOHOBBIX KHCIIOT.
PactuTenbHble U )KMBOTHBIE )KHUPBI, UX COCTaB. Pacrio3HaBaHUE paCTUTEIHHBIX )KUPOB HA OCHOBAHUU
UX HempenenabHoro xapakrepa. Ilpumenenue xupoB. ['napoiau3 i oMbplUIEHUE JKUPOB KaK CIIOCO0
MIPOMBIIIJICHHOTO TOMYYEHHUS COJIed BBICIIUX KapOOHOBBIX KHCIOT. MBIIA Kak COMHM BBICIIUX
KapOOHOBBIX KUCJIOT. Morolue cBOWCTBa MbLia.

VYrnesoasl. Kiaccudukanus yrneBonoB. Haxoxxaenue yriaeBooB B npupoze. ['moko3a kak
anprerunocnupt. bpoxkenue rmoko3sl. Caxaposa. [ udpoaus caxaposvl. Kpaxmani U 1eIII0103a Kak
OMOJIOTUYECKHE TMOJMMEphl. XUMHUYECKHME CBOWCTBA Kpaxmala U LEJUIIONIO3bl  (THIPOIIH3,
KauecTBEHHAs peakils C MOJOM Ha Kpaxmall U ee NPHUMEHEHHUEe JUis OOHapyKeHHUS Kpaxmala B
npoxaykrax nutanus). [I[pumenenue u Gunoixorunyeckas posib yriieBo1oB. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX Ha MPUMEPE alleTaTHOTO BOJIOKHA.

JemoncTpanuu. OkucieHue cnupra B anbpaeruj. KauecTBeHHas peakiysi HA MHOTOaTOMHBIE
cnupthl. Komnmekuuss «Kamennslii  yrons». Komieknus HOpoayKTOB — KOKCOXMMHYECKOTO
Mpou3BoJIcTBA. PacTBopuMocTh (peHona B BoJe MpH OOBIYHOW TeMIepaType U MpH HarpeBaHHH.
KauectBeHHble peakuuu Ha (eHos. Peakiusi «cepeOpsHOro 3epkajia» ajabJAEeTUAOB M TIIIOKO3BI.
OxucneHne anbAeTHA0B U TIIOKO3bI B KUCIOTHI ¢ momolsio ruapokcuna meau (I1). KauectBennas
peakuus Ha kpaxman. Komnekuus s¢upnsix macen. Kommekuusi miactMace M M3JA€IMM U3 HHX.
Komnnexkuust iCKyCCTBEHHBIX BOJIOKOH M U3EJIUNA U3 HUX.

Tema 4. A3oTcoaep:kaniue opranudeckue coequnenus (9 1)

AmuHbl. MeTUIaMMH Kak IHpeACTaBUTENb anu(aTHYecKuX aMHUHOB W aHWIMH — Kak
apomaTrueckux. OCHOBHOCTh aMHUHOB B CPAaBHEHUHU C OCHOBHBIMH CBOMCTBAMM aMMUaKa. AHUJIUH U
€ro CBOMCTBA (B3aUMOJICHCTBUE C COMSTHON KUCIOTOM 1 OpoMHOI Bojoi). [lonydyenne aHuImHa 1o
peakuuu 3unnHa H.H. [Ipumenenne anmnmnna.

AmuHOkHCHIOTEI U Oenku. CocTaB W HOMEHKIATypa. AMHHOKHMCIOTHI Kak amM(pOTepHbIe
opranuueckue coeiuHenus. Ilentunnas csi3b. buonornueckoe 3HaueHre o-aMuHOKUCIOT. O6nactu
NPUMEHEHHUsT aMUHOKUCIOT. benku kak mpupoansie 6uononumepsl. CocTaB M CTpOEHHE OEIKOB.
XuMHYecKkue CBOMCTBa O€NKOB: TUAPONU3, NeHaTypauus. OOHapykeHue OENKOB IMpU MOMOUIN
KayecTBEHHBIX (LBETHBIX) peakuuid. IlpeBpamienus OenkoB NHUIIM B opraHuszMe. buonoruueckue
GbyHKIUN OEIKOB.

HyxneunoBble kucinotsl. HykienHOBBIE KHCIOTBI Kak MOJMHYKIeOoTUAbl. CTpoeHue
Hykineotuaa. PHK u JIHK B cpaBHenun. WX ponp B XpaHEHHHM M Iepelaye HaclaeICTBEHHOMN
MH(pOPMAIHH.

WnenTudukanyss OpraHMYecKUX COeAMHEHWH. ['eHeTmdeckas CBs3b MeEXIy KiaccaMu
OpPraHUYECKUX COCIUHEHUN. THUIIBI XMMUYECKUX PEAaKIUi B OPraHUYECKON XUMUH.

Pemenue 3agau no opranuueckoit xuMuu. Pemenue 3a1a4 Ha BbIBOL (YOPMYJIbl OpPraHMYECKHX
BEILECTB I10 IPOLYKTaM CrOPaHUsl U MaCCOBBIM JOJISIM JIEMEHTOB.

JdemoncTpaunu. B3auMojelicTBue aMMuaka M aHWIMHA C COJITHOM KHUCIOTOM. Peakius
aHWIMHAa ¢ OpoMHON Bomoil. JlokazaTenbcTBa HamMuus (YHKIMOHAJIBHBIX TPYHI B pacTBOpax



aMUHOKHCIIOT. PacTBopeHne u ocaxaenue OenkoB. L[BeTHbIe peakiuu O6enkoB. ['OpeHre NTHYbETO
nepa W mepctsHod HuUTkU. Mognens Monekynasl JIHK. Ilepexonmpl: »TaHon — 3TWiIeH —
STUJICHTIIMKOIb — ATHICHITUKOIAT Meau (II); atanon — 3Tanane — 3TaHOBask KUCIIOTA.

Tema 5. Xumusi u xu3Hb (5 4)

IInacmmaccol u gonoxua. IlonuMepusanust ¥ MOJUKOHJEHCAIMS KaK CIIOCOOBI MOJTyYEHUs
CUHTETUYECKUX BBICOKOMOJIEKYJISIPHBIX COETUHEHUH. [Tonyuenue HCKYCCTBEHHBIX
BBICOKOMOJIEKYJISIDHBIX ~ COCIUHEHUIN XUMHYECKOW MoauduKaluueid MNpUPOIHBIX IOJIUMEPOB.
CrpoeHne noauMepoB: TMHEHHOE, IPOCTPAaHCTBEHHOE, CETYATOE.

[Tonstue o miactMaccax. TepMoIIacCTUYHBIE U TEPMOPEAKTUBHBIE MONMUMEPHL. OTAeNbHbIE
MPEJCTaBUTENIN CUHTETHUYECKHX U MCKYCCTBEHHBIX MOJUMEPOB: (heHOI(POPMATIbACTHIHBIE CMOJIBL,
MOJINBUHUJIXJIOPU, T€(IIOH, HEeJUTYIOU]I.

[lonsiTe 0 XUMHYECKMX BOJOKHaX. HarypanpHble, CHUHTETHYECKHME MU HCKYCCTBEHHbIE
BosiokHa. Kraccudukamuss u OTHEIbHBIE NPEICTABUTENN XHWMHUYECKUX BOJIOKOH: alleTaTHOE
(TpuaneTaTHbIN 1IETK).

Xumus u 310poBbe. JlekapcTBa, pepMeHThI, BATAMUHBI, TOPMOHBL. [Ipo0Oiembl, CBI3aHHbBIE C
NMPUMEHEHHEM JIEKAPCTBEHHBIX TpenapaToB. BpemHble NPUBBIUKKA U (aKTOPHI, pa3pylIaolie
310poBbe (KypeHue, ynoTpeOieHne ajakoroiyis, HapkoMmaHus). PanuonanbHoe nurtanue. [luwyesvie
0ooasku. OcHosbl NuWesol XUMUU.

Jemoncrpanun. Kosekuus miacTMacc, CHUHTETHYECKHX BOJIOKOH U M3JAETUN U3 HUX.
Pa3znoxxeHue mepokcuia BOAOPOJA C MOMOMIbIO MPUPOIHBIX OOBEKTOB, COJACPKAIIMX Karajazy
(cwIpoe msico, ceipoii kapTodens). Komnekus CMC, conepsxkamux sH3uMbl. Ucnbitanue cpeast CMC
UHAUKaTOpHOUW Oymaroif. Komnmekuust BUTaMHHHBIX mpemnapaToB. VcmbeiTaHue cpeasl pacTBopa
aCKOpOMHOBOMN KUCJIOTHI MHIMKATOPHON Oymaroii. VcnibiTaHre anTeuyHoro npemnapaTta MHCYJMHA Ha
OeIoK.



Y4yeOHO-TeMATHYECKHIT IJIaH

Ne Pa3znen (Tema) Kypca KoJua-Bo pumeuyanue
4acoB

1 | Tema 1. Teopus cTpoeHUSI OPraHUYECKUX 3
COETUHEHUN

2 | Tema 2. YrieBomopoabl W WX IMPHPOIHBIC 8
WUCTOYHUKHU

3 | Tema 3. Kucnopoacoaepxamiue opraHn4ecKue 9
COEJIMHEHUS

4 | Tema 4. A3oTcoaepsKaiiyue OpraHuIeCcKue 9
COCJIMHECHHUS

5 | Tema 5. XuMus 1 KU3HD 5

6 | Uroro 34




Kanennapno-tematnueckoe IVIaHMPOBaHUE BHEYPOYHOI 1eSITeJIbHOCTH
«XuMH 32 CTPAaHHLIAMHU y4eOHHKa» 1Js1 10-bIX KaccoB

Ne Tema u cogep:kaHue ypoka Koa-Bo ®opma npoBeeHust
4acoB 3aHATHSA
Tema 1. Teopusi CTpOEHHSI OPraHUYECKUX coequHeHuii (3 1)

1 | Hayunsle MeTOabI MTO3HAHUSL B XUMUU. VICTOUHUKH 1 Uleknus, O6ecena,
xummudeckoi napopmanuu. [losBienue u pa3BuTHe MPAKTHKYM.
OpraHUYECKON XMMHUU KaK HayKH.

2 | OCHOBHBIE TIOJIOKEHHSI TEOPHUH XUMHUYECKOTO 1 Ulekuus, O6ecena,
CTPOCHHUSI  OpPraHMYeCKHX coeAuHeHui A.M. [IPAKTUKYM.
bytneposa. U3omepus u uzoMepsl.

3 | [lonsatue o ¢pyHKUMOHANBHON rpymme. [IpuHIMTBI 1 Ulexuus, Oecena,
KIacCU(UKALMU  OPTraHMYECKUX  COCIUHECHHIA. MPAKTUKYM.
Cucremarndeckass MEXTyHapOIHAss HOMEHKJIATYpA.

Tema 2. YriieBoA0POAbI M X NPHUPOJAHbIE HCTOYHUKH (8 U)

4 AJKaHBI: TOMOJIOTHYECKUN Psii, HOMEHKJIATypa, 1 Ulexiusi, Oecena,
U30MEpHUsI, XUMUYECKHE CBOMCTBA, HaXOXKJIEHUE B MPAKTUKYM.
MIPUPOJIC U TIPUMEHEHUE.

5 | ATKeHBI: TOMOJIOTHUECKHUN psAll, HOMEHKIJIATYpa, 1 Ulexius, 6ecena,
u30Mepusi, XUMHUYeckue cBoiictBa. [IpumeHeHHe MPAKTHKYM.
ATUJICHA.

6 | Anmkaguensl W Kayuyykd. HarypanbHbId U 1 Ulexuus, Oecena,
CUHTETHUECKUN Kaydyku. [I[puMeHeHue kaydyka u MPAKTUKYM.
PE3UHBL

7 AJIKMHBI: TOMOJIOTHYECKUU psZl, HOMEHKIATYypa, 1 Ulexiust, Oecena,
u30Mepusi, XUMHUYecKHe CcBoiicTBa. [IpumeHeHMe MPAKTHUKYM.
alleTuiIeHa.

8 | ApeHsl. benzon KaK MIPEICTaBUTEND 1 Ulexius, 6ecena,
apOMaTHYECKHX  YTIJICBOJOPOJIOB.  XUMHYECKHE MPAKTUKYM.
CBOICTBa, MpUMEHEHHE OEH30JIa.

9 | Xumus wu dHepretuka. [IpupoaHble HCTOYHUKHU 1 Ulexius, 6ecena,
yraeBoopoaoB. OxpaHa OKpyXaroliei cpeapl mpu MPaKTHKYM.
HedrenepepalboTKe.

10 | OGobOmIeHre W CUCTeMAaTH3alys 3HAHWW TI0 TeMe 1 CemuHap.
«YT1eBOJOPOIbI U UX MPUPOJAHBIE HCTOUHUKI
11 | Kondepenmus Nel o Teme «YTJI€BOIOPOIBI I UX 1 Kondepenmms.

IIPUPOJHBIE UCTOYHUKI




Tema u copepkaHue ypoka

KoJa-Bo
4yacoB

dopma npoBeaeHus
3aHATHSHA

Tema 3. Kuciopoacoaep:kaiiue opranuueckue coeqnnenus (9 yacon)

12 | Couptsr: KJIacCU(UKaIus, HOMEHKJIATypa, 1 Ulexnus, Oecena,
u3omMepusi. MeTaHOI M 3TaHOJ KaK MPEACTaBUTENN MPaKTHKYM.
NpeaeNbHBIX OJHOATOMHBIX CIIUPTOB: XUMHUYECKUE
CBOMCTBa, IPUMEHEHUE.

13 | denout: cTpoeHne MOJIEKYITbl, XHMUYECKUE 1 Uleknus, Oecena,
CBOWCTBA, IPUMEHEHHE. MPAaKTUKYM.

14 | Anpperunsl. MeraHans (popmabaerua) U dTaHab 1 Ulexuus, Oecena,
(ameranpaerus) Kak IMPEICTAaBUTEIH MPEAETbHBIX MPaKTHKYM.
QIIBICTH/IOB: KAaYEeCTBEHHBIE PEAKIIUH, IPUMEHEHHE.

15 | KapOoHOBBIE KHCIOTBL. YKCyCHas KHCIOTa Kak 1 Ulexuus, Oecena,
NpPE/ACTaBUTENb  TNPEACTbHBIX  OJHOOCHOBHBIX MPaKTHKYM.
KapOOHOBBIX KHCJIOT: XHMHYECKHE CBOICTBA,
pUMEHEHHE.

16 | [lomyueHune yKCyCHOW KHCIIOTHI U H3yYEHHUE ee 1 Ulexuus, Oecena,
CBOMCTB. MPaKTHKYM.

17 | Cnoxusie >¢gupsl. [IpumeHeHne ca0xKHBIX 3PUPOB 1 Ulexuus, Oecena,
B IHILEBON U MapproMepHON MPOMBIIIJIEHHOCTH. MPaKTUKYM.

18 | XKupsl Kak crokHbIe FUPHI TIMLEPUHA U BBICILIUX 1 Ulexuust, 6ecena,
KapOOHOBBIX KHCIIOT. PacTUTEeNbHBIE W KUBOTHBIE MPaKTUKYM.
XKUpPBL, UX cocTa. [IpuMeHeHne KUpoB.

19 | Yruesonsr: Kiaccudukanus, HaxO0XKJIeHHE 1 Ulexiusi, Oecena,
yriaeBoAOB B mpupoge.  [moko3a  Kak MPaKTUKYM.
anpaeruaocnupT. bpoxxenne rimoko3er. Caxaposa.

20 | Kpaxmanm w memmoiio3a Kak OHOJOTHYECKHE 1 Ulexnus, Oecena,
HOJUMEphl. XUMHUYECKHE CBOWCTBA Kpaxmalia u MPaKTHKYM.
1esTroNio3el. [IprMeHenrne u Ouosorndeckast poib
YTJIEBOJIOB.

Tema 4. A3oTcoaep:kainiue oprannyeckue coexnHenus (9 u)

21 | AMHUHEL MerunaMuH  Kak  OpeACTaBUTEINb 1 Ulexmust, Oecena,
anmipaTHYeCKUX aMHHOB MW aHWIMH — Kak MPaKTHKYM.
apoMaTU4YeCKUX. AHMIIMH: CBONCTBA, IOJyuyeHHE,
pUMEHEHHE.

22 | AMMHOKHCIOTBH Kak aM(OTEpHBbIE OpPraHUYCCKHE 1 Ulexmust, 6ecena,

coenubenus. lIlentunHast cBsI3b. buonorunueckoe
3HAYEHHUE Ol-aMUHOKHKCIIOT.

MPAKTUKYM.




Ne Tema u coaep:kaHHue ypoKa Jartsl dopma npoBeaeHus
IUIaH 3aHATHA

23 | benku kak NMPUPOJHBIC OHOIMOJHMMEpPHI: COCTaB MU 1 Jlexmus, Oecena,
CTpOCHHE, XUMHUYECKUE CBOICTBA, Ka4CCTBCHHBIC MPAKTUKYM.
peaknuu. buonornveckue GyHKIHH OCITKOB.

24 | HykjnenHOBBIE KHCJIOTHI KaK IOJUHYKJICOTHU/IBL. 1 Ulexmust, Oecena,
PHK u IHK B cpaBHeHun. VX ponb B XpaHEeHUHU U MPaKTUKYM.
nepenadye HaciaeICTBEHHON HHpOpMAaIIHH.

25 | UneHTudUKAUMs  OPraHUYEeCKHX  COCAMHCHHH. 1 Jlexuus, Oecena,
Tunel XMMHYECKMX pEakUMd B OPraHUYECKOU [IPAKTUKYM.
XHUMHH.

26 | Pemenue 3a1a4 Ha BBIBOJ (POPMYIIbI OPraHUYECKUX 1 Jlexiust, Oecena,
BEIIECTB IO NPOAYKTaM CrOpPaHHS M MAaCCOBBIM MPAKTUKYM.
JIOJISIM DJIEMEHTOB.

27 | Pemenue sKCriepMMEHTAIBHBIX 33124 HA 1 Jlekiust, Oecena,
pacro3HaBaHUE OPraHMYECKUX BEIICCTB. mabopaTOpHBIN

MPAKTUKYM.

28 | O000menne U cucTeMaTU3ausd 3HAHUH [0 TEME 1 CemuHap.
«Kucmopoa- u aszorconepkanipe OpraHNYSCKHe
COEIUHEHU

29 | Kongepenmus No2 no teme «Kucnopon- u 1 Kondepenmus.
a30TcoJieprKaIlie OPTaHNUYECKUE COSTUHEHUS

Tema 5. Xumus u :xku3usb (5 9)
30 | [TmacTMaccsl ¥ BOJIOKHA 1 Jlexius, Oecena,
MTPAKTUKYM.
31 | Xumus wu 3g0poBbe. JlekapctBa. IIpobiemsl, 1 Ulexmus, Oecena,
CBS3aHHBIE C TMPUMEHEHHEM JIEKapCTBEHHBIX MPAKTUKYM.
npemapaToB. BpenHsle TPHBBIYKA U (AKTOPHI,
pa3pymiaroue 3J10pOBbe.
32 | Buramunsl. ParnonansHoe MUTaHHE. 1 Jlexmus, Oecena,
MPAKTUKYM.

33 | ®epmeHTHI 1 Jlexnust, 6ecena,
MPAKTUKYM.

34 | I'opmonsl 1 Jlexmus, Oecena,

PAKTUKYM.




