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l. I[Inanupyemble pe3y/bTaThbl H3yYeHHUSs] Y1eOHOT0 NpeaMeTa
JIn4HOCTHBIE:

e TOTOBHOCTb U CIOCOOHOCTh OOYYAIOIIMXCS K CAMOPAa3BUTHUIO M CAMOBOCHUTAHHMIO B COOTBETCTBUU C OOIIEYEIIOBEYECKHMMH IEHHOCTSMHU U
ujeasaMy TPakJaHCKOTO OOIECTBa;

e TMPUHATHE W peanu3alys LEeHHOCTEeH 340pOoBOro u 0e30macHoro odpasa >KU3HU, OepeKHOEe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K
COOCTBEHHOMY (PU3UYECKOMY U IICHXOJIOTUYECKOMY 37I0POBBIO;

e HENPUATUE BPEIHBIX MPUBBIUEK: KypEeHUSs, YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB.

e YBaXXEHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH mepe] PoamHoi, roplocTu 3a CBOM Kpaid, cBOO PoauHy, mpoluioe U HacTosiiee
MHOTOHAIMOHAIbHOTO Hapoaa Poccuu;

e MPUHATHE TYMaHUCTHYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAKUTEIbHOE U JOOPOXKEIaTeIbHOE OTHOIICHHE K JIPYTOMY YeJIOBEKY, €r0 MHEHHUIO,
MHPOBO33PEHUIO;

e CIIOCOOHOCTh K CONEPEKUBAHUIO U (OPMUPOBAHWE IMO3UTUBHOTO OTHOIICHHUS K IIOJASM, B TOM 4YHCIE K JHIAM C OTrpaHMYEHHBIMU
BO3MOXXHOCTSIMU 37I0OPOBBSI M HHBAIIUIAM; O€pEeKHOE, OTBETCTBEHHOE W KOMIICTCHTHOE OTHOIIECHUE K (PU3NUYCCKOMY U TICHXOJIOTHYECKOMY 3/I0POBBIO
JPYTUX JII0JIel, YMEHUE OKa3bIBATh MIEPBYIO TOMOIIb;

e Ppa3BUTHE KOMIICTCHIIUH COTPYJIHHYECTBA CO CBEPCTHUKAMHM, JETbMH MIIQJIIETO BO3pPAcTa, B3POCIBIMH B 00pa30BaTEIbHOW, OOIIECTBEHHO
MOJIE3HOH, Y4eOHO-HCCIIeI0BATENbCKOM, TPOSKTHOM U APYTUX BUAAX JEATEIbHOCTH.

e MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH, 3HAYMMOCTH HAyKHU, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY
TBOPUYECTBY, BIAJCHHE JOCTOBEpHONM uHPOpMAIMEl O TEPeNOBBIX JOCTIDKEHUAX M OTKPBITUAX MHPOBOM M OTEUECTBEHHOW HayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

e TOTOBHOCTh M CIIOCOOHOCTH K OOpa30oBaHHIO, B TOM YHCIE CaMOOOpa30BaHWIO, HA MPOTSIKEHUH BCEH >KU3HM, CO3HATEIbHOE OTHOIICHHE K
HENpephIBHOMY 00pa30BaHHUIO KaK yCIOBUIO YCIEIIHON Npo¢eCCHOHATbHON U OOIIECTBEHHOM 1€ TENbHOCTH;

e DKOJOTHYECKas KyJIbTypa, OEpeKHOE OTHOILIEHUS K POJHON 3eMJie, MPUPOIHBIM OoraTcTBaM Poccun v Mupa; MOHUMAaHHUE BIUSHUS COITUAIBHO-
SKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHHUE MPUPOJTHON U COIMAIIBHON CPEJibl, OTBETCTBEHHOCTH 32 COCTOSIHHE MPUPOIHBIX PECYPCOB; YMEHHUS I HABBIKU
pPa3yMHOTO TPUPOJIOTIONB30BAaHUS, HETEPIHMOE OTHOILIEHHUE K JEHCTBUSAM, MPUHOCAIIUM Bped OKOJOTHH, MPHOOPETEHUE ONbITa JKOJIOTO-
HaIpaBJIEHHOM JESITEIILHOCTH;

e OCO3HAHHBIN BBIOOP Oyayiel mpodeccuu Kak myTh U CIOco0 peann3anuy cOOCTBEHHBIX KU3HEHHBIX IJIAHOB;

e TOTPEOHOCTh TPYAUTHCS, YBAKEHUE K TPYAY M JIOJIAM TPYyJa, TPYAOBBIM JOCTHKEHHUSAM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE
OTHOIIEHHUE K PAa3HBIM BHJIaM TPYJOBOH €SI TEIbHOCTH.

MeTanpeameTHblie:
PeryisiTuBHbIE YHHBepPCAJIbHbIE yUeOHbIE /IeiicTBUS
e  CaMOCTOSATEIHLHO OMPEEITh IENH, 33/1aBaTh ApaMETPhl M KPUTEPHH, IT0 KOTOPHIM MOKHO OTPEICTUTh, YTO IIeJIb TIOCTUTHYTA;
e CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON AESITETLHOCTH U )KU3HEHHBIX CUTYaIIUX;
e  BBIOMpATH MyTh JOCTHIKEHUS 11€JTH, TUTAHUPOBAThH PEIICHHE MMOCTABICHHBIX 3a/1a4, ONTUMU3UPYS MaTepHaTbHBIC U HEMaTepUaIbHbIC 3aTPATHI;



OpraHu30BbIBATH 3 (HEKTUBHBIN MOUCK PECYPCOB, HEOOXOUMBIX JIJIsl TOCTHKEHHUS TOCTABJICHHOW 1EIH;
COIIOCTABJISITh ITOJIYYE€HHBIN pe3yNbTaT ACSITEIbHOCTH C TIOCTABJICHHON 3apaHee LENblo.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

MCKaTh M HAXOJUTh 000OIICHHbIE CIIOCOOBI PELICHHUS 3a/1a4, B TOM YHUCIIE, OCYLIECTBIATh pa3BEPHYTHIH HH(POPMALMOHHBIN MMOMCK U CTaBUThH HA
€ro OCHOBE HOBBbIE (YueOHbIE U [T03HABATENIbHBIE) 3a1a4H;

KPUTHYECKH OIICHWBAaTh W HMHTEPIPETHPOBATH HMH(OPMAIMIO C Ppa3HbIX TO3MIMH, pacrno3HaBaTb W (PUKCHPOBATH INPOTUBOPEUUS B
MH(GOPMALIMOHHBIX HCTOUYHHUKAX;

HCIIOJIB30BaTh PA3JIMYHBIE MOJEJIBHO-CXEMAaTUYECKHE CpPEACTBA Ul IPEACTABICHUS CYLICCTBEHHBIX CBA3€H M OTHOLICHUM, a TaKke
IIPOTUBOPEYUH, BBISIBICHHBIX B MHPOPMALMOHHBIX HCTOUHHKAX;

HaXOJUTb M IPHUBOJUTH KPUTHUECKHE apTyMEHTbl B OTHOLIEHUU ACUCTBUM M CY)KIEHUH IPYrOro; CIOKOMHO M pa3yMHO OTHOCHUTBCS K
KPUTHUYECKUM 3aMEYaHUsIM B OTHOIIEHUH COOCTBEHHOTO CYKJIEHUS, paCCMaTpUBaTh UX KaK PeECypc COOCTBEHHOTO pPa3BUTHS;

BBICTPAUBaTh MHJMBUAYAJIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YUUTHIBAS OIPAaHUYEHUS CO CTOPOHBI JPYI'MX YYaCTHHUKOB M PECYpCHbIE
OTPaHUYECHUS; MEHATH U YAEPKUBATH Pa3HbIC ITO3UIMH B II0O3HABATEILHOM IEATEIBHOCTH.

KoMMyHHKaTHBHBIE yHUBepPCaJIbHbIE Y4eOHbIE 1eliCTBUA

OCYIIECTBJISITh JIEJIOBYI0 KOMMYHHUKAIUIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMH (KaK BHYTpU 00pa30BaTEIbLHON OpraHU3alliu, TaK U 3a €€
npeesaaMu), moAOupaTh NapTHEPOB AJIS JIETI0BOM KOMMYHHKAIIUU UCXOJS U3 COOOpaKEHHUH pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, 4 HE IMYHBIX
CHMIIATHI;
IIPU OCYILECTBICHUH TPYNIOBONM pabOThl OBITH KaKk PYKOBOAMTENEM, TaK M YIEHOM KOMAaHJIbI B Pa3HBIX POJsiX (TeHepaTop Haed, KPUTHK,
WCTIOTHUTEIIb, BHICTYMAONIUHN, IKCIIEPT | T.11.);
pa3BepHYTO, JOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIh30BAaHUEM aJIeKBATHBIX (YCTHBIX U MHUCHbMEHHBIX ) SI3bIKOBBIX CPEJICTB;
IIpeamerHbie:
B pe3yabTare usyueHusi yaeOHOro npeamMera «XuMush> Ha YPOBHe CpeHero o01ero
o0pa3oBaHus:

BeinyckHuK Ha 6230BOM YPOBHE HAYYHUTCS:
pacKpbIBaTh Ha IpUMEPaxX PoJib XUMUHU B (POPMUPOBAHUHU COBPEMEHHOM HAYYHOU KQpTUHBI MUPA U B TIPAKTUYECKOMN JESITEIIBHOCTH YEJIOBEKA;
JEMOHCTPUPOBATH HA IPUMEPAX B3aUMOCBSA3b MEXKAY XUMUEH U APYTUMH €CTECTBEHHBIMH HayKaMu;
pacKpbIBaTh Ha IpUMEpPax MOJIOKEHUS TEOPUH XUMUUYECKoro ctpoeHus: A.M. byTiiepoBa;
noHuMarh ¢usznyeckuit cMeicn [lepuonudeckoro 3akona /[.J. MenneneeBa U Ha €ero OCHOBE OOBSICHATH 3aBUCUMOCTh CBOMCTB XMMHUYECKUX
AJIEMEHTOB ¥ 00Pa30BaHHBIX UMM BEIIECTB OT AJIEKTPOHHOTO CTPOCHHS aTOMOB;
OOBSICHSTH MPUYNHBI MHOTOOOPa3Hsl BEIIECTB HA OCHOBE OOIIUX MPECTaBIEHU 00 UX COCTaBE U CTPOCHHH,
MIPUMEHATH NIPaBUJIa CUCTEMATHIECKON MEXIyHAPOAHOW HOMEHKJIATYPHI KaK CPEICTBA PA3IMUYCHHS U UICHTU(DHUKAIIMN BEMIECTB MO UX COCTaBY
U CTPOEHUIO;



COCTaBJISITh MOJICKYJISIPHBIE M CTPYKTYpHBIE (DOPMYJIbI OPTaHMYECKUX BEIICCTB KaK HOCHUTENEH MH(POPMAIMH O CTPOCHHH BEIIECTBA, €T0
CBOMCTBAX M MPUHAIIICKHOCTH K ONPEACICHHOMY KJIacCy COSAMHCHHIA,
XapaKTEepPU30BaTh OPraHUYECKHE BEIIECTBA IO COCTaBY, CTPOCHHIO W CBOMCTBAM, YCTAaHABIMBATh MPUYMHHO-CJICACTBEHHBIC CBSI3H MEXIY
JAHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;
MPUBOJUTH TMPUMEPbl XUMHUYECKHX PEaKIMK, PaCKPBHIBAIOIINX XapaKTePHbIC CBOMCTBA THIUYHBIX TMPEICTABUTENICH KIACCOB OPraHUYECKUX
BEIIECTB C LENbI0 UX UACHTH(PHUKAIMN U 00BICHEHUS 001aCTH TPUMEHEHUS;
MIPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS XUMUUYECKUX PEAKIIMK HAa OCHOBE 3HAHWUN O THUIAX XMMHYECKOU CBSI3M B MOJICKYJIaX PEareHTOB U UX
PEaKIMOHHON CIIOCOOHOCTH;
HCIIOJIB30BaTh 3HAHUS O COCTaBEe, CTPOCHUH M XUMHUUYECKHX CBOMCTBAX BEIIECTB sl 0€30MMaCHOT0 MPUMEHEHHS B IPAKTUYECKOMN JACSITEIHPHOCTH,
MIPUBOJIUTH IPUMEPHI MIPAKTUUECKOTO UCIIOJIb30BAHUS MPOAYKTOB MepepaboTKu He(TH U MPUPOTHOTO ra3a, BRICOKOMOIEKYIISIPHBIX COeIMHEHUN
(MOMMATHIICHA, CHHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);
MIPOBOJMTH OTMBITHI IO PACTIO3HABAHUIO OPTraHMYECKHUX BEIIECTB: TTUIEPUHA, YKCYCHOM KHUCIOTHI, HEMPEISIbHBIX KUPOB, TITIOKO3bI, Kpaxmaia,
OCIIKOB — B COCTABE IMUIIEBHIX TPOAYKTOB U KOCMETHUYECKUX CPE/ICTB;
BIIQ/IETh MIPaBUJIaMU U TipueMaMu 0e3011acHOM paboThl ¢ XMMUYECKUMU BEIIECTBAMU U JIa0OpATOPHBIM 000PYAOBaHUEM;
YCTaHABIIMBATh 3aBUCUMOCTH CKOPOCTH XMMHYECKOH PEaKIUu M CMEIICHUS XHMHUYECKOTO0 PABHOBECHS OT PA3NIMYHBIX (DAKTOPOB C IEIBIO
oTpeieNIeHUs! ONTUMABHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX MPOIIECCOB;
MIPUBOJIUTH TIPUMEPHI THIPOJIM3a COJICH B IIOBCEAHCBHON KU3HU YEJIOBEKA;
MPUBOJUTH TPHUMEPBI OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMid B MPUPOJE, IMPOHM3BOACTBEHHBIX IpOIECCaX M IKU3HEACATEIHHOCTH
OpPTraHHU3MOB;
MIPUBOJIUTH MPUMEPHl XUMUYECKUX PEaKIUi, paCKPBIBAIOIINX OOIINE XMMHUECKHUE CBOMCTBA MPOCTHIX BEUIECTB — METAIJIOB M HEMETAILIIOB;
MIPOBOIMTH PACUYCTHl HA HAXOXKJICHUE MOJICKYJISIPHOUN (hOPMYIIBI YTIICBOIOPOA TIO MPOJIYKTAM CTOPaHUS U IO €r0 OTHOCHUTEIBHOW INIOTHOCTH U
MacCCOBBIM JOJISIM 3JIEMEHTOB, BXOJISIIHNX B €r0 COCTaB;
BJIQJICTh MTPaBWIIAMU OE30ITACHOTO OOPAIIEHUS C SIKUMHU, TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMH OBITOBOW XUMUH;
OCYIIECTBISATH MOUCK XUMHUYECKON H(GOPMAIUU 10 HAa3BaHUAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (pOpMysIaM BEIIeCTB;
KPUTHUYECKH OIICHWBATh M WHTEPIPETHPOBATh XUMUYCCKYIO WH(OPMAIINIO, COACPKAIIYIOCS B COOOIICHUSX CPEJICTB MAacCOBOW WMH(pOpMAITUH,
pecypcax MHTepHETa, HAYYHO-TIOMYISPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJSX BBIABICHHUS OMIMOOYHBIX
CyXXJeHu u (popmMupoBaHusi COOCTBEHHOU MO3UIINH;
MPEJICTaBIATh MYTH PEUICHHUS TIOOANBHBIX MPOOIeM, CTOSAMINX Tepe]] YeTOBEYeCTBOM: SKOJOTHYECKHUX, SHEPTeTUUECKHUX, CHIPHEBBIX, U POIb
XUMHH B PEIICHUN dTHX TIPOOJIEM.

BbinyckHUK HA 6230BOM YPOBHE MOJTYYHT BO3MOKHOCTh HAYUYHThCS:
WUTIOCTPUPOBATH Ha MPUMEPAX CTAHOBJICHHUE U DBOJIIOIHIO OPraHUYEeCKON XMMUY KaK HAYKH Ha Pa3IUIHBIX HCTOPUICCKUX dTAlax e¢ pa3BUTHS,
MCIOJIb30BaTh METO/IbI HAYYHOT'O MMO3HAHUS MPH BBIMOJTHEHUU MTPOCKTOB U YUeOHO-HCCIEI0BATENbCKUX 3a/1a4 TI0 U3yYEHHUIO CBOMCTB, CIIOCOO0B
MTOJTYYCHUS U PacliO3HABAHUS OPTAaHHYECKUX BEIIECTB;



e OOBACHIATH TPHUPOIY U CHOCOOBI OOpa30BaHMS XUMHUYECKOW CBSI3M: KOBAJEHTHOW (IMOJSPHOW, HEMOJSPHOW), MOHHOW, METAJUTMYECKOH,
BOJIOPOJHOM — C LIEJbIO ONPEAETICHUS XUMUYECKOW aKTUBHOCTH BEILIECTB;
e YCTaHABJIMBATh '€HETUYECKYIO CBSA3b MEXAY KJIacCaMU OPraHWYeCKUX BEIIECTB JJIsi 00OCHOBAHUS MPUHIMIHAIBLHON BO3MOKHOCTH TOTYyYEHUS
OpPraHMYECKUX COEAMHEHUN 3aJaHHOT'O COCTaBA U CTPOCHMUS;
e YCTaHaBJIMBATh B3aUMOCBS3U MEXIy (QakTaMu U TEOPHEH, MPUUMHON M CJIEICTBUEM IpPHU aHajIu3e MPOOJIEMHBIX CUTyalluid U 0OOCHOBAHUU
IIPUHUMAEMBIX PELICHUN HA OCHOBE XUMHUUYECKUX 3HAHUM.
TpeOoBaHMsI K YPOBHIO OJATOTOBKHU 00y4al0IIMXCS.

Yuammecs B pe3yJbTaTe yCBOCHHS pa3/Jesia J0JKHbI 3HATh/IIOHUMATh:

e BKHEHIIINE XUMUYECKUE TIOHATHSA: BEIIECTBO, XUMHUUECKUN IIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTENIbHASl aTOMHAsl U MOJIEKYJIIpHAsi Macchl, HOH,
QIJIOTPOIIHS, U30TOIBI, XUMUUYECKasl CBSA3b, AIEKTPOOTPHUIIATEIbHOCTh, BAJIGHTHOCTD, CTETIEHb OKUCIIEHUS, MOJIb, MOJIIpHAs Macca, MOJIAPHBIA 00BEM,
BELIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBI, MEKTPOJIUT U HEIJIEKTPOIUT, SJIEKTPOIUTUYECKAS TUCCOLMALINS, OKUCTUTEIb U
BOCCTAaHOBUTENIb, OKUCJIICHHE U BOCCTAHOBIJIEHUE, TEIIOBOM 3(PQEeKT peakluu, CKOPOCTb XMMHUYECKON peaklnu, KaTalu3, XMMHYECKOe paBHOBECHE,
YTJIEPOAHBIN CKeNeT, QyHKUMOHAIbHAS TPYIIa, U30MepUsl, TOMOJIOTHUS;

e OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHHE MAaCChl BEIIECTB, TOCTOSHCTBA COCTaBa, MEPUOINYESCKUI 3aKOH;

e OCHOBHBIE TEOPUU XUMHUHU: XUMHUECKOH CBSI3HU, JIEKTPOIUTUUECKON TUCCOIMALIMU, CTPOCHUSI OPraHUYECKUX COEAMHEHUN;

e BAKHEWIIIME BEIIECTBA U MaTepHalibl: METaH, HTHJICH, alleTUiieH; OEH30J, 3TaHOI, KHUPbI, MbLIA, TIIOKO3a, caxapo3a, Kpaxmaj, KJIeTdyaTka,
0€eJIKH1, NCKYCCTBEHHBIC 1 CHHTETUYECKHE BOJIOKHA, KayYyKH, TNIACTMACCHI;

yMeThb:

e Ha3bIBaTh U3yUCHHBIE BEIIECTBA [0 «TPUBHAILHOI» U MEXYHAPOIHON HOMEHKJIIATYpE;

e ONIPEJEIIATh: BAJIEHTHOCTh U CTENEHb OKUCICHHS XMMHUYECKHX 3JI€MEHTOB, TMII XMMUYECKOH CBS3M B COEJMHEHUSX, 3aps] MOHA, XapakTep
Cpelpl B BOJHBIX PAcTBOPAX OPraHUYECKUX COEIMHEHUH, OKUCIMTEIb W BOCCTAHOBUTENb, MPHHAJJIEKHOCTh BEIIECTB K pPAa3IMYHBIM Kilaccam
OpPraHUYeCKUX COCTUHEHUH;

e XapaKTepHU30BaTh: OCHOBHBIE KJIACCHl OPraHUYECKUX COEIMHEHUH; CTPOCHUE U XUMUYECKUE CBOMCTBA N3YYEHHBIX OPraHMYEeCKUX COCIUHEHMI;

e O0BSACHATH: 3aBUCMMOCTb CBOMCTB BELLIECTB OT X COCTaBa M CTPOEHUS; MPUPOAY XUMUUYECKOH CBSI3U (MOHHOM, KOBAJIECHTHOW, METAJUINYECKOIT),
3aBHCHUMOCTh CKOPOCTH XMMHUYECKON pPEeaKIMU U MOJO0KEHUS XUMUYECKOT0 PaBHOBECHSI OT Pa3InYHBIX (PaKTOPOB;

e BBIIIOJHATh XMMUYECKHH SKCIIEPUMEHT 10 PACMIO3HABAHUIO BAXKHEHIIINX OPraHUYECKUX BEILECTB;

e IIPOBOJIUTH CAMOCTOSITENIbHBIM MOMCK XUMUYECKOH MH(POPMAIIUU C UCIOJIb30BaHUEM PA3IUYHBIX UCTOYHUKOB (Hay4yHO-TIOMYJISAPHBIX U3AaHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB IHTepHeTa); HCIOJIb30BaTh KOMIIBIOTEPHbIE TEXHOJOTMM s 00paOOoTKM M mepefayd XUMHUYECKOH
nH(popMalnU U e€ MpeACTaBICHHs B pa3IudHbIX (popmax;

e ICIIOJIb30BATh MPUOOPETEHHBIE 3HAHUS U YMEHHSI B IPAKTUYECKON JEATEIbHOCTH U MOBCETHEBHOM KU3HU JIJIS:

e O0BSCHEHHSI XUMHYECKHX SBICHUH, TPOUCXOSIINX B IPUPOIE, OBITY M Ha TIPOU3BOJICTBE;

e OIIpe/IeNICHHS] BO3MOKHOCTH NMPOTEKAHUS XUMHUECKUX MPEBPAILCHUN B PA3TUYHBIX YCIOBUSAX U OLEHKHU MX MOCIIEACTBUH;

e KOJIOTUYECKU TPAMOTHOT'O MOBEJICHUS B OKPYKaIOILEH Cpee;



e OLICHKHM BJIMSIHUS XMMHUYECKOTO 3arPsA3HEHNS OKPYXKAIOLIEH CPelibl HA OpraHU3M 4eJIOBEKA U IPYTHe JKUBBIC OPraHU3MBI;
o Oe30macHOro oOpareH st ¢ TOPIOYMMH U TOKCHYHBIMU BEIIECTBAMH, JIA00OPATOPHBIM 000pyI0BAHUEM;

e IPUTOTOBJICHUS PACTBOPOB 33JJaHHOM KOHIIEHTpALUU B ObITY U Ha IIPOU3BO/ICTBE;

e KPUTUYECKOH OIIEHKH JJOCTOBEPHOCTH XMMUYECKON HH(OPMAINH, TOCTYNAIOMIEeH U3 pa3HbIX HCTOUHUKOB.

1. Conep:xanue yueOHOro npeamera
BBenenue (14.)
[Ipenmer oprannueckoit xumuu. CpaBHEHHE OPraHUYECKUX COSIUHEHUH ¢ HeopraHndeckuMu. [IpupogHbie, HICKyCCTBEHHbIE U CUHTETUUECKHE
OpraHUYeCKUE COCTUHEHUS.
Tema 1
Teopus cTpoeHusi OprauuvdecKux coequHeHui (2 4.) BaneHTHOCTh. XMMHUYECKOE CTPOCHHUE KAK MOPSAAOK COETMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO
UX BaJ€HTHOCTU. OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOCHHUSI OPraHUUECKUX coequHeHui. [loHsTHE O rOMOJIOTHH U TOMOJIOTax, U30MEpUHU
1 u3oMepax. XuMu4deckue GopMyibl U MOJICITH MOJIEKYJ B OPTraHUYECKON XUMUHU.
JdemoncTpanuu. Mojenu MOJIEKYJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCTUHEHUM.
Tema 2
YriieBoopoibl U UX NPUPOAHbIe HCTOYHUKH (8 u.) [Ipupoansiii ra3. Ankansl. [Ipupoanslil ra3 kak Tormiuso. [IpenMyiiecTBa npupoaHOTO raza
nepes ApyruMu Bugamu Tormusa. CoctaB IpUPOIHOTO rasa.
AJKaHBI: TOMOJIOTUYECKHUH P, ©30MEPHS U HOMEHKJIaTypa aJIkaHOB. XMMHUYECKHUE CBOMCTBA aJIKAaHOB (HA MPUMEpE METaHa U dTaHa): TOPEHUE,
3aMeIlleHNe, pa3IoKeHUE U IeruapupoBanre. [[pumenenne ankaHoB Ha OCHOBE CBOWCTB.

A 11 K e H bl. DTHJIEH, €0 NoJTy4YeHue (IeTHAPUPOBaHUEM 3TaHa U JAeTHApaTalei sTaHosia). XMMHUYECKHe CBOMCTBA 3TUJIEHA: TOPEHUE,
KayecTBEHHbIE peakiuy (o0eciBeuMBaHNe OPOMHOI BO/IBI U pacTBOpa MepMaHIraHaTa Kajus), TuapaTanus, noauMepusanus. [lonustunex, ero
CBONMCTBA U IIpuMeHeHue. [Ipumenenue sTuieHa Ha OCHOBE CBOMCTB.

AnkanumeHsb U KayuyKk H. [Toarue 06 ankanueHax Kak yriieBoJI0poJiax ¢ AByMs IBOMHBIMHU CBSA3IMU. XUMUYECKHEe CBOMCTBa OyTaaueHa-1,3
1 u30MpeHa: odeciBeYrBaHe OPOMHOM BOJIbI M OJIMMepU3alus B Kaydyku. Pe3una.

A J1K ¥ H bl. ALIETHJIEH, €T0 MOJIy4eHHEe MUPOJIU30M MeTaHa U KapOUAHBIM criocoO00oM. XUMHUYECKHE CBOMCTBA alleTHIIeHa: TOpeHHe, 00ecBeUrBaHNe
OpOMHOI BO/IbI, MPUCOETUHEHHE XJIOPOBOAOPOIa U ruapaTanus. [I[pumeHeHne aleTuineHa Ha OCHOBE CBOMCTB. Peakius nmonmumepusaiu
BUHWIXJI0pUAA. [[OTMBUHWIXIOPUA U €r0 NPUMEHEHHUE.

b e 13 0 1. [lonmyuenne 6eH3071a U3 TeKCaHa U alleTUIeHa. XMMUYEeCKHe CBOMCTBA OeH30J1a: TOpeHHe, TajloreHnpoBanue, HuTpopanue. [Ipumenenue



OeH30J1a Ha OCHOBE CBOMCTB.

He ¢ T 5. Cocra u nepepabotka nedpru. Hedrenponykrsl. bensun u nonsitue 00 OKTaHOBOM YHUCIIE.

Jemonctpauuun.lIpuMeps! yriaeBoJopo 0B B Pa3HBIX arperaTHBIX COCTOSHUAX (IIPOMaH-0yTaHOBasi CMECh B 3aKUTaJIKe, OCH3UH, apaduH, achabT).
I'openue mMetana, 3TUiIeHa, aneTuieHa. OTHOIIEHUE METaHa, YTUJICHA, alleTHIIeHa U OEH30J1a K pacTBOPY MepMaHTaHaTa Kajlus 1 OpOMHOI Boze.
[Tonydenue sTuneHa peakuyuen AeruapaTaii 3TaHoJa U ISNOJIMMEpHU3aliK MOJIUATUIICHA, alleThiieHa KapOuHbIM criocoboM. Paznoxenue kaydyka
[IPY HarpeBaHUU, UCTIBITAHUE MPOIYKTOB Pa3OoKEHUs Ha HenpeaenbHoCTh. [lomyuenue aneruiena kapouaasiM criocoooM. Komnekuus o0pa3ion
HeTH 1 HEPTETPOTYKTOB.

JlabGoparopHbie onbIThI. 1. OnpeaeneHne 31EMEHTHOTO COCTaBa OPraHUYECKUX COeAMHEHU. 2. 3roToBIeHHE MOENIC MOJIEKYI YIII€BOJOPOIOB. 3.
3HAKOMCTBO C 00pa3liamMu Kay4ykoB (padoTa ¢ KoyueKuusaMu. 4. 3HaKOMCTBO ¢ 00pa3liaMu MPUPOIHBIX YTIEBOIOPOAOB U MPOAYKTAMU UX
nepepaboTku (padoTa ¢ KOJIICKITUSIMU).

Tema 3.

Kucaopoacoaep:kamme opranudeckue coeJMHEHUsI M UX NPUPOAHbIe HCTOYHUKH (104.) EIMHCTBO XMMHUYECKON OpraHU3alny >KUBbIX
OpraHn3MoB. XMMHYECKUM COCTAB KUBBIX OPTaHU3MOB.

C u p 7 bl [lonyyenue sTaHoNa OpOKEHUEM TIIIOKO3bI M TUApaTaIel sTuneHa. [ uapokcusabpHas rpymnmna kak GpyHkunonansHas. [Ipencrasnenue o
BOJIOPOJIHOM CBSA3U. XMMUYECKHE CBOWCTBA ATAHOJA: TOPEHUE, B3aUMOJICHCTBUE C HATPHEM, 00pa30BaHUE MPOCTHIX U CIOXKHBIX YPUPOB, OKUCICHHUE B
anbaerul. [lpumeHenue 3TaHoIa Ha OCHOBE CBOMCTB. AJIKOT'0JIU3M, €r0 MOCIEACTBUSA U MPEAYIPEKACHUE.

[loHsiTHE O MpeaeNbHBIX MHOTOATOMHBIX ClIUpTax. [ IHilepruH Kak mpeacTaBUTeNlb MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakius Ha
MHOT'0aTOMHBIE CIIUPTHI. [IprMeHeHue rnuiepuHa.

Kameunus it yrons. @ eH o Kokcoxumuueckoe mpou3BOJACTBO U €ro mpoAyKius. [lonyduenue ¢peHnosa KOkCOBaHUEM KaMEHHOTO YTJIA.
B3anMHoe BausiHue aTOMOB B MOJIeKyJie (DeHOa: B3aUMOJICUCTBUE C TUAPOKCUAOM HATPUs U a30THOM KucnoTou. [lonmukonaencamus ¢penona ¢
dhopmanibieruioMm B peHosohopmManbaeTuaHy0 cmoity. [Ipumenenue ¢peHona Ha OCHOBE CBOMCTB.

A nsbaeruasl [lonyyeHue anpaeruioB OKUCIEHUEM COOTBETCTBYIOIINX CIIMPTOB. XMMUUYECKHE CBOMCTBA allbJIETUOB: OKUCIECHUE B
COOTBETCTBYIOIIYIO KUCIOTY U BOCCTAHOBJICHHE B COOTBETCTBYIOMIMM criupT. [Ipumenenne Gopmanpaerua u aleTaibIeruia Ha OCHOBE CBOMCTB.
KapOounoBbie kucioT sl [lomyueHne kapOOHOBBIX KHCIOT OKUCICHUEM albJICTHA0B. XMMHUYECKHE CBONCTBA YKCYCHOM KUCIOTHI: OOIIHE
CBOWCTBA C HEOPTAHMYECKUMHU KUCIIOTaMH U peakius dtepudukanuu. [IpaMeHeHne yKCyCHOM KUCIIOTHI HA OCHOBE CBOMCTB. Bhiciue kupHbIe
KHMCJIOTBI Ha IPUMEPE NAIBMUTHHOBOM U CTEAPUHOBOM.

Cnoxubie >bupbl u K uD bl [lomydueHne cnoxxHbIX 2UPOB peaknueit arepudukanuu. Crnoxxabie 3GUPHI B IPUPOE, UX 3HAUCHUE.
[IpumeneHue cinoxHbIX 3(UPOB HA OCHOBE CBOMCTB.

Kups! kak crosxable 3(QUPBL. XUMHUECKHE CBOMCTBA KUPOB: TUAPOIU3 (OMBIUICHNE) U THIPUPOBAHKE KUJIKUX KUPOB. [[puMeHeHHEe )KUPOB HA OCHOBE



CBOMCTB.
Y raeBo bl YTIEBOIBI, X Ki1accuukamms: MOHOCaxapuabl (TJIF0K03a), JUCaxapH bl (caxapo3a) U MoJMcaxapuabl (KpaxMall U IeJIT003a).
3HaueHue YIiIeBOAOB B KUBOU NPUPOJAE U B KU3HU YEIOBEKA.
I'moko3a - BEIecTBO ¢ IBOMCTBEHHOM (DyHKIIMEH - ambAeTUAOCIUPT. XUMUIECKHE CBOMCTBA TIIFOKO3bI: OKUCIICHUE B TTIIOKOHOBYIO KUCIIOTY,
BOCCTAHOBJICHHE B COpOUT, OpokeHue (MOJIOYHOKUCIIOE U cIUPTOBOE). [I[puMeHeHue riiroko3bl HA OCHOBE CBOMCTB.
Jucaxapupl 1 nonucaxapupl. [loHATHE 0 peakusAX NOJMKOHIEHCAUUH U THAPOJIN3a HA IPUMEPE B3aUMOIIPEBPAILICHHI: TIII0OK03a IOJIHCaXapu/l.
demoncTpanuu. OkuciieHHe criupTa B anbAeru]l. KauectBeHHas peakius Ha MHOroaToMHble criupThl. Komnekuus «KaMeHHbIH yroiab U IPOAYKThI €ro
nepepaboTku». PactBopumocTs deHomna B Bojie Mpu 00bIYHOI TeMIiepaTtype U pu HarpeBanuu. KadecTBeHHble peakuuu Ha GeHos. Peakius
«cepeOpsHOTrO 3epKaliay albJeru0B U INII0K03bl. OKUCICHHE albJAETHAOB U TIIOKO3bI B KUCIOTHI ¢ ToMoIIbio ruapokcuaa meau (I1). [lonydenue
YKCYCHO-3THJIOBOTO M YKCYCHO-U30aMUII0BOTO 3(hupoB. Kosmekuus agpupupix macen. KauyecTBenHas peakiysi Ha Kpaxmai.
JlabopaTopHble onbIThl.S. CBOMCTBA 3THIIOBOTO criupTa. 6. KauecTBeHHas peakiusi Ha MHOTOATOMHBIE criupThl.7. CBOMCTBA raulepuHa. 8.
KauectBenHas peaknus Ha anbaerusbl. 9. CoiictBa hopmanbaeruga. 10. CoiicTBa ykcycHoi kuciothl. 11. CBoiictBa xupoB. 12. CpaBHeHUE
CBOMCTB pacTBOPOB MbLIa U CTUpaJIbHOrO nopomika. 13. CoiicTBa rioko3sl. 14. KauecTBenHas peakius Ha kpaxmail. 15. CBoiicTBa kpaxmaia.
Tema 4.
A3oTcoaep kamiye coeJMHEHNsI U X HAXO0XKIeHUe B ;KUBO mpupoje (6 4.)
A M 1 H bl [TonsiTue 06 amunax. [Tonydenne apoMaTH4eCKOro aMUHA - aHUJIMHA - U3 HUTPOOEH3071a. AHUJIMH KaK OpPraHMYeCcKOe OCHOBAHHE.
B3aumHoe BiausHUE aTOMOB B MOJIEKYJIE aHUIIMHA: OcIabJIeHne OCHOBHBIX CBOMCTB U B3auMojielicTBUe ¢ OpoMHOI Bosoil. [IpiMeHeHrne aHuMHa Ha
OCHOBE CBOWCTB.
AMUHOKHUCITOT bI. [lonydeHne aMuHOKUCIIOT U3 KapOOHOBBIX KHCIIOT U THIPOJIN30M O€lIKOB. XMMHUECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(pOTEepHBIX OPraHUYECKUX COETMHEHNI: B3aUMOIEUCTBHE CO LIEI0YaMU, KUCIOTaMU U JIPYT ¢ IpYyroM (peakiius noiukonaeHcauun). [lentuanas
CBSI3b U MOJIUIIENTHABI. [I[puMeHeHe aMUHOKHUCIIOT Ha OCHOBE CBOICTB.
b e 1 k u. [lomyuenue 6eTKOB peakifei MONIUKOHICHCAIMY aMUHOKUCIOT. [lepBudHas, BropuyHasi U TpETUUHAS CTPYKTYPBI OEIKOB. XUMUYECKUE
CBOICTBA OENIKOB: TOpEHUE, IeHATypallys, THAPOIIN3 U [IBETHBIE peakiui. bruoxumuueckue QyHKIIUN OETKOB.

I'enernueckas cBsA3b MEXKAY KJacCaMH OPraHUYECKUX COEIMHEHUH.
HyknennoBblie kucinoThl. CHHTE3 HYKJIEMHOBBIX KUCIIOT B KJIETKE U3 HYKJIeoTHA0B. OOmuil miiaH crpoeHus Hykieotuaa. CpaBHEHHE CTPOSHUS U
¢yukuit PHK u JIHK. Ponb Hyk1€MHOBBIX KHCIIOT B XpaHEHUU U Nepeiaye HacaeAcTBeHHON nHpopmanuu. [ToHsTHEe 0 OMOTEXHOIOTUN U T€HHOU
WHXXEHEPUH.
JdemoncTpauuu. BzaumoaeiicTBue aMmMuaka u aHWJIMHA C COJITHOW KUCIOTOM. Peaknmst annimHa ¢ OpoMHOM BoAoM. Jloka3aTenbCcTBO HATMIHS
(YHKIIMOHAJIBHBIX TPYIII B PACTBOPAX aMUHOKHCIIOT. PacTBopeHue u ocaxieHue 06enkoB. LIBeTHbIe peakiiny OeIKOB: KCAaHTONPOTEMHOBAS U



ouypetoBasi. ['opeHne nTuubero nepa u mepctssHod HUTU. Moaens monekyinsl JIHK. Ilepexoapl: 3TaHON 3THIIEH 3TUIICHTITUKOIb STUICHTITUKOISAT
meau (II); aTanon aTaHaNb 3TaHOBASI KUCIIOTA.

JlabopaTopHublie onbIThl. 16. CBolicTBa O0enkoB. 17. KauecTBeHHBIE peakuu Ha O€IKU

IIpakTunuyeckas padora Nel. Mnentudukanust opraHn4ecKux COeIUHEHHA.

Tema 5

buosiornyecku aKTHBHbIE OPraHUYecKue coeuHeHuns (24.)

® epMeHTbl. DepMeHTHI Kak OMOJOTMUECKUE KaTalu3aTopbl 0ekoBoi npupoasl. OcoO0eHHOCTH (PyHKIIMOHUPOBaHUs (pepMeHTOB. Poib pepmeHToB
B )KU3HEICATECIHOCTH KUBBIX OPIraHU3MOB M HAPOJAHOM XO3SIMCTBE.

B uTawMmu H bl [lonarue o Butamunax. Hapymienusi, cBg3aHHble C BATAMMHAMU: aBUTAMUHO3bI, THIIOBUTAMUHO3bI U THIIEPBUTAMUHO3bI. Butamun C
KaK MPEeJCTaBUTEIb BOIOPACTBOPUMBIX BUTAMUHOB M BUTAMUH A Kak IPEACTaBUTENb )KUPOPACTBOPUMBIX BUTAMUHOB.

"o p mo bl [lonamue o 20pMOHAX KAK 2YMOPATILHBIX Pe2YAAMOPax HCUHeOesmeabHOCMU JHCUbIX OPraHu3MOB. HCYIIMH U aipeHaIuH Kak
npeacTaBuTesd TopMoHoB. [Ipodunakruka caxapHoro quabera.

Jlek apcTB a. JlekapcTBeHHast XUMUS: OT HATPOXUMHUH IO XUMUOTEpanuu. ACIUpHH. AHTHOMOTHUKH U AucOakTepno3. HapkoTuueckue BemecTna.
Hapkxomanus, O6oprba c Hel u poQUITaAKTHKA.
JemoncTpanuu. Pa3znoxkeHue nepokcuaa BoaOpoja KaTaynazoil ceiporo msica u celporo kaprogend. Komnexnus CMC, copepkaliux 3H3MMBI.
HcnbiTanue cpensl pactBopa CMC unaukaTopHoil Oymaroi. MnmocTtpanuu ¢ goTtorpadusiMi )KUBOTHBIX € Pa3IMYHBIMU (pOPMaMU aBUTAMUHO30B.
Konnexknust BUTaMUHHBIX NpenapaTtoB. McmbiTaHue cpeabl pacTBopa acKOpPOMHOBOW KHMCIOTHI HMHAMKATOpHOW Oymaroil. McmblTaHue ante4Horo
npenapaTa UHCyJIMHA Ha Oenok. OOpasibl JeKapCTBEHHBIX MTPenapaToB U BUTaMUHOB. OOpas1bl CPeICTB TUTUEHBI U KOCMETHUKH.

JlabopaTopublie onbIThbl. 20. 3HAKOMCTBO C OOpa3llaMH JIEKAPCTBEHHBIX TMPEMApaTOB JOMAITHEH MEAUIIMHCKOW anTedku. 21. 3HaAKOMCTBO C
oOpa3amu MUILEBbIX, KOCMETUYECKUX, OMOJIOTHYECKUX U MEAUIIMHCKUX 30J1€H U resnei.

Tema 6.

HckyccTBeHHBbIE M CHHTETHYECKHE NOJMMepbI (34.)

NckyccTBeHHBIE€ MOJUMep bl [lonydeHne HCKyCCTBEHHBIX MOJIMMEPOB, KaK MPOYKTOB XUMHUUECKOH MOIU(BUKAIIMH TPUPOJHOTO
IIOJINMEPHOTO ChIpbs. MICKyccTBEHHBIE BOJIOKHA (ALIETaTHBIN IIEJK, BUCKO3a), UX CBOWCTBA U IIPUMEHEHHUE.

CuHTeTHUuecKHUE NMOJUMe P bl [lodydeHre CHHTETHYECKUX TTOJTUMEPOB PEAKIMAMU ITOJIMMEPU3aLiU U MOIUKOHAeHcauu. CTpyKTypa
MOJINMEPOB JIMHEHAs, pa3BETBICHHAS U IPOCTPAaHCTBEHHAs. [IpeacTaBuTen CHHTETUYECKUX MJIACTMACC: MOJIMATHIIEH HU3KOTO U BBICOKOTO JIaBJICHUS,
MOJIUTIPOIMJICH U NOMUBUHMWIXI0pHA. CHHTETUYECKHE BOJIOKHA: JIABCAH, HUTPOH U KaIlPOH.

Jemoncrpanun. Komieknus muactmace u u3aenuii u3 Hux. Kosmekunu ucKycCTBEHHBIX U CHHTETHUECKH BOJIOKOH M U3/I€TUI U3 HUX.
PacrioznaBanue BOJIOKOH 1O OTHOILIEHUIO K HATPEBAHUIO U XUMUYECKU PEaKTUBAM.



JlaGopaTopHble onbIThI. 22. O3HaKOMIIEHHE C 00pa3IaMy IIACTMACC, BOJIOKOH U KayuyyKoB (paboTa ¢ KOJUIEKIIMSIMU).
IIpakTnyeckas padora Ne2. PacrnozHaBaHue I1acTMacc ¥ BOJIOKOH.
O06o001IeHre MaTepuaa 1o TeMaM roja 2 yaca



I1l.  TemaTnuyeckoe NJaHNPOBAHME C YKA3aHHEM KOJMYECTBA YACOB, OTBOJMMBbIX HA OCBOEHHE KAXKI0H TeMbl

Tema ypoka Koauuecmeo | Buowt oeamenvnocmu

Ne uacoe

n/n

1. Beenenune. [Ipenmer oprannueckoil xumuu. OpraHiueckyue BENIeCcTBa. 1

2. Tema 1. Teopusi XHMHYECKOTO0 CTPOEHHUSI OPraHUYECKUX BelleCTB 1

XHUMHYECKOE CTPOCHUE OpraHudecKux coeqruHeHuii. ['omonoru. M3omepsl.

3. OcHOBHBIE TIOJIOKEHUSI TEOPUH CTPOCHUSI OPTAaHUYECKUX COSAMHEHUH. 1 Jlabopamopnas paboma
Ne [ «H32omoenenue mooeneu Monekyn
Y211e6000p0008y»

4, Tema 2. Yri1eBoA0POAbI M UX NPHUPOAHbIE HCTOYHUKHU 1

[IpupoanbIil ra3. AJKaHbI.

5. | AnkeHbl. DTHIICH. 1

6. Ankanuensl. Kayuyku. 1

7. [TonroroBka Kk KOHTPOJIbHOU paboTe 1o Teme: «CTpoeHNE OPraHuYEeCKUX BEIIECTBY 1

8. 1 Konumponvnas paboma no meme:
«CmpoeHue opzanuiecKux geuiecme)

0. AJKUHBL. ALIETUJIEH. 1 DKCKYPCHH C LIEJIbI0 3HAKOMCTBA C
MPUPOTHBIMH HCTOYHUKAMHU
YTJIEBOAOPOIOB, UX MepepaboTKOMH,
MIPUMEHECHHUEM

10. | Apensl. benzon. 1 Ilpakmuueckas paboma Ne 1
«Kauecmeennvlii ananus opeaHu4ecKux
COCOUHEeHULL»

11. | Hed1b u criocoOsl ee nepepaboTKu 1

12. | O6Go0bueHne 1 cucTEMATH3AIMS TI0 TeME «YTIEBOJAOPOIbI U UX MIPUPOIHBIE 1

HUCTOYHUKU




13.

Kontponbnas padota Ne 1 mo TeMe «YTaeBog0poAbl U UX MPUPOTHBIC UCTOUHUKHY

Koumponvnas paooma Ne 2 no meme:
«Yenee000poovy.

14. | Tema 3. Kucnopoacoaep:kamye coeTUHEHUSI H MX HAXO0KIeHHE B JKHBOI
npupojae
EnnHCTBO XMMHUYECKOM OpraHu3alluy )KUBBIX OPraHU3MOB Ha 3emie.
15. | Caouprtsl. Ilpakmuueckas paboma
Ne 3 « Cnupmul»
16. | ®enoun.
17. | Anpaeruabl ¥ KETOHBI. Ilpakmuueckas paboma Ne 4 «Anvoezuowi
U KemoHbl».
18. | KapOoHOBBIEC KHCIIOTHI. Ilpakmuueckas paboma Ne 5
«Kapbonosvie kuciomoly.
19. | Cnoxwusie 3¢upsl. Kupsl. MbLia. Jlabopamopnas paboma Ne 5 « Ceoticmea
HCUPOBY
20. | YrneBoabl. MoHOCaxapHibl.
21. | Jlucaxapumpl.
ITonucaxapuasl. Ipaxmuueckas paboma Nel.
Hoenmugpuxayus opeanuyeckux
COCOUHEHULLY.
22. | YrneBopl, UX Ki1accu(uKaiys 1 3HaYCHUE. Jlabopamopnas paboma
Ne 6 «Ceoticmea entoK03bl U Kpaxmanay
23. | Tema 4. A3oTcoaep:Kanye coeTHHEHUsI U X HAXOKIEHHE B JKUBOI MPUpo/Ie
AMMHBI. AHUJIVH.
24. | AMUHOKUCIIOTHI.
25. | benkwu. Jlabopamopnas paboma Ne 7 « Ceoticmea
OenKosy
26. | HykJIenHOBBIC KHCIIOTHI. Koumponvnas paooma Ne 3 no meme:
«Kucnopoocooepicanjue éewgecmea.
Yenesoowry.
27. | I'enerndeckasi CBsi3b OCHOBHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB




28.

Tema 5 BrnojorM4YecKy aKTUBHbIE OPraHUYeCKHe COeINHECHUSA
DepMEHTHI.

29. | Butamunbl Ilpakmuuecxas paboma Ne 7
«ObuapysceHue BUMAamMUHO8Y.
30. | l'opmoHBL.
31. | JlekapcTBa. DKCKYpCHs C LEIbI0 CO3JaHUs IPOCKTA
«Mos anteykay
32. | Tema 6. UckyccTBEHHBbIE M CHHTETHYECKHE TTOJTUMEPBI
VickyccTBEHHBIE TOJIMMEPHI
33. | CunreTHYecKHe MOTUMEDPDI Konmponsnasa paboma 3a 200 no
eapuanmam. Ilepewiii ypoeens,
NOGbIUEHHBLIL YPOBEHD.
34. Ipaxmuueckas paboma Ne2.

Pacnosnasanue OpP2AHUYECKUX 6eecme




