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IliianupyemMbie pe3yibTAThHI 0CBOCHHSI Y4€0OHOI0 IpeaMeTa

B pe3yiabTarte usydenus yueOHoro npeamera « XumMus» Ha YpOBHe
cpeaHero oouero o0pa3oBaHus:

BoinyckHuk Ha 62a30BOM YPOBHE HAYYMTCH:

— packpbIBaThb Ha MNpUMEpax poJib XUMUU B (POPMHUPOBAHWK COBPEMEHHOMU
HAay4YHOM KapTHHBI MHUPA U B MPAKTUYECKON JIEATEILHOCTH YEJIOBEKA;

— JIEMOHCTPUPOBATh Ha MpHUMEpax B3aUMOCBSI3b MEXIYy XUMHEH W JAPYrUMU
€CTEeCTBEHHBIMU HAYKaMU;

— packpbIBaThb Ha TpUMEpax TMOJOKEHUS TEOPUH XHUMHYECKOIO CTPOCHUS
A.M. bytneposa;

— mnoHuMarth ¢usznyeckuit cMpica [lepuonuyeckoro 3akona .M. Menneneera
M Ha €ro OCHOBE OOBSICHATH 3aBHUCHMOCTH CBOMCTB XHMHYECKHMX DJIEMEHTOB M
00pa30BaHHBIX MU BEIIECTB OT YJIEKTPOHHOTO CTPOCHUS aTOMOB;

— OOBSCHATh TPUYMHBI MHOTOOOpa3Ws BEMIECTB HA OCHOBE OOIIMX
MIPEICTABICHU 00 UX COCTABE M CTPOCHUH;

— TPUMEHSTH TpaBUa CHUCTEMATHYECKOW MEXIYHAPOIHON HOMEHKIIATYPHI
KaK CpeACTBa pas3UueHHs] M WACHTU(UKAIIUM BEIIECTB IO HMX COCTaBy U
CTPOCHHUIO;

— COCTaBJISAITb MOJICKYJIIPHBIE U CTPYKTYpHBIE (OPMYJIBI OPTaHHUYECKUX
BEILIECTB KaK HOCUTeNIeM MH(OpMallMM O CTPOSHHUM BEIEeCTBa, €ro CBOMCTBAX U
MIPUHAJJICKHOCTH K OMPEETICHHOMY KJIACCy COSAMHEHUH;

—  XapaKTepu30BaTh OpPraHWYECKHE BEIIECTBA II0 COCTAaBY, CTPOCHUIO U
CBOMCTBaM, YCTaHABIWMBAaTh MPUYMHHO-CIICICTBEHHBIE CBS3U MEXAY JaHHBIMU
XapaKTEPUCTHUKAMU BEIECTBA;

— TMPUBOJUTH MPUMEPHI XUMUUYECKUX PEAKIINMA, PACKPHIBAIOIINX XapaKTEPHBIE
CBOMCTBA THUITUYHBIX MPEACTABUTENICH KJIACCOB OPTaHUYECKHUX BEIIECTB C IEJBIO
uX uaeHTuduKanuy u o0bICHEHHs 001aCTH MPUMEHEHHS,

— TMPOTHO3WPOBATH BO3MOXKHOCTh MPOTEKAHUS XWMHUYECKHX pEeaKIuii Ha
OCHOBE 3HAHMA O THUMAX XHMHYECKOW CBS3M B MOJIEKYyJaX pPEareHTOB U WX
PEaKIMOHHOMN CITIOCOOHOCTH;

— WCIIOJb30BaTh 3HAHUS O COCTAaBE, CTPOCHUUM M XHUMHUYECKHUX CBOMCTBaX
BEILIECTB JJ1s1 0€30MaCHOI0 MPUMEHEHHUS B MPAKTUYECKOU eI TEIbHOCTH;

— TPUBOAUTHL  MPUMEPHl  IMPAKTUYECKOTO  MCIIOJb30BaHUS  MPOIYKTOB
nepepaboTKi HEe(PTH W TMPUPOJHOTO Ta3a, BBICOKOMOJICKYJSAPHBIX COCAMHEHUN
(moJIMATUIICHA, CHHTETHYECKOT0 KaydyKa, alleTaTHOrO0 BOJIOKHA);

— TPOBOJIUTH OMBITHI IO PACIIO3HABAHUIO OPTaHUYECKUX BEIIECTB: IIUIEPUHA,
YKCYCHOM KHCJIOTBI, HENPENEIbHBIX >XHPOB, TIIOKO3bI, Kpaxmayia, OEIKOB — B
COCTaBE MUIIEBBIX MPOTYKTOB U KOCMETUIECKUX CPEJICTB;

— BJIAJIETh TpaBWJIAMH WU TpUeMaMy Oe30macHOi paboThl ¢ XHUMHUYECKUMU
BEIIECTBAMH U JTAOOPATOPHBIM 000PYOBAaHUEM;



— YCTAaHaBIMBATbh 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEAKIHUHU U CMEIICHUS
XMMHYECKOI'O PaBHOBECHSI OT pa3iMuYHBIX (DAKTOPOB C LEIbI0 ONPECICHUs
ONTUMAJIBHBIX YCIOBUM IIPOTEKAHUS XUMUUECKHUX MTPOLIECCOB;

— NPUBOJUTH IPUMEPHI THIPOJIN3A COJIEH B IOBCEAHEBHOM KU3HU YEJIOBEKA,

— IPUBOJUTH TPHUMEPBI OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKLUUN B
IIPUPOJE, MPOU3BOJACTBEHHBIX IPOLIECCAX U KUZHEIEATEIbHOCTH OPraHU3MOB;

— IPUBOJUTH NPUMEPHl XUMHYECKMX PEAKIUI, pacKpbIBAIOIIKUX OO0IIMe
XMMHYECKHE CBOWCTBA ITPOCTBIX BEIIECTB — METAINIOB U HEMETAJUIOB;

— TMPOBOAWTH  pacyeThl HA  HAXOXKACHHE  MOJEKYIIpHOW  (QopmyJibl
YIJIEBOOPOAA MO MPOAYKTAM CrOPaHHsI M II0 €ro OTHOCHUTENIBHOW IUIOTHOCTH H
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOAIINUX B €r0 COCTAB;

— BJIaJeTh MpaBWaMH O€30MacHOT0 OOpalleHus C €IKUMH, TOPIOYMMHU U
TOKCHUYHBIMH BEIIECTBAMU, CPEJCTBAMH OBITOBOI XUMUWU;

— OCYHIECTBJIATb MMOMCK XMMHYECKOM HHPOpMAIMM 1O  HA3BAHUAM,
uaeHTu(uKaTopam, CTpyKTypHBIM (OpMyJiaM BEIIECTB;

— KPUTHUYECKH OLIEHUBATh M MHTEPIPETUPOBATH XMMHUECKYIO MH(OPMALHUIO,
coJiepXKalllylocsi B COOOIIEHUSAX CPEACTB MaccoBOM HMHQOpMauuu, pecypcax
WNuTepHeTa, HAYYHO-TOMYJISAPHBIX CTaThsIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B LEJISIX BBIABICHHUS OLIMOOYHBIX CYXKICHUH U (OPMHUPOBAHUS
COOCTBEHHOM MO3UIINH;

— TPEACTaBIATh NYTH pEIIeHUs TJI00ANbHBIX MpOoOJieM, CTOSAMIMX Mepes
YeJIOBEYECTBOM: HKOJIOTHYECKUX, SHEPreTUYECKUX, CHIPHEBBIX, U POJIb XMMHUU B
pEIIeHUH ITHX TPOOIIEeM.

BoinyckHuk Ha 62a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYUThCS:

—  WIIIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U IBOTIOYUIO OP2AHUYECKOU
XUMUU KAK HAYKU HA PA3TUYHBIX UCTNOPUYECKUX IMANAX ee pA36Umusl,

—  UCNOIb308aMb Memoobl HAYYHO20 NO3HAHUS NPU BbINOJHEHUU NPOEKMO8 U
VUeOHO-UCCIe008aMENbCKUX 3a0ay NO U3YUEeHUIO C8OUCME, CNOCOO08 NOLYYeHUs U
PACNO3HABAHUS OP2AHUYECKUX 8EU4eCMEB,

—  00®ACHAMb NPUPOOy U CHOCOObL  00PA30BAHUS  XUMUYECKOU  CBA3U:
KOBAIEHMHOU (NOJAPHOU, HENOJIAPHOU), UOHHOU, MEMALIULECKOL, B000OPOOHOL — C
Yenvio onpeoeneHus XumMu4eckol akmusHOCMuU 8euiecme,

—  YCMAaHaenueamsv 2eHemudecKylo CeA3b Medcoy KIACCAMU Op2AHUYeCKUX
gewecme 0l OOOCHOBAHUS — NPUHYUNUATLHOU — BO3MONCHOCMU  NOJYYeHUs
Op2aHUYecKux coeOuHeHul 3a0aHH020 COCMAsa U CMpOeHUsl,

—  YCMAHABIUBAMb 83AUMOCEA3U MedHcOy Gakmamu u meopuetl, NPULUHOU U
creocmeuem npu amanuze npoOIeMHbIX cumyayuil U 0O0CHOBAHUU NPUHUMAEMbBIX
peuieHull Ha OCHOBe XUMUYECKUX 3HAHULL.

Pe3yabTarhl 0CBOEHUSI Kypca XUMUM



JINYHOCTHBIE Ppe3yJbTAaThl OTPANKAT CPOPMHUPOBAHHOCTH, B TOM
YyHCJIe B YACTH:

1. IlaTpuoTH4eckoro BOCITUTAHUS

IICHHOCTHOTO  OTHOIIEGHWSI K  OTCYECTBEHHOMY  KYJIbTYPHOMY,
VCTOPUYECKOMY M HAayYHOMY HACJICAMIO, MMOHUMAHWs 3HAYCHUS XHMHUYECKOU
HAyKd B JKM3HH COBPEMEHHOTO OOIIEeCTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM
uHpOpManueli O TEepPENOBBIX JOCTHKCHHUAX W OTKPBITUSX MHPOBOH U
OTEYECTBEHHON XMMHYECKOW HAyKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
yCTpOMCTBE MUpa 1 OOIECTBA;

2. T'paxxmaHCKOTO BOCHHTaHUS U HPABCTBEHHOT'O BOCIHMTAHUS JCTEH Ha
OCHOBE POCCUICKHUX TPAJIUIIMOHHBIX IICHHOCTEH

NPEJCTABICHUSI O COLMAIBHBIX HOPMaxX W MPaBUJIAX MEKIMYHOCTHBIX
OTHOUICHWI B KOJUIEKTHBE, TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOM
JESTENbHOCTH MPH BBIMOJHEHUU YYE€OHBIX, TIO3HABATEIBHBIX 33/1a4, BBHIIIOJIHEHHH
IKCIIEPUMEHTOB, CO3/IaHIH Y4EOHBIX MTPOCKTOB, CTPEMIICHHSI K B3aMMOTIOHUMAaHHIO
¥ B3aMMOIOMOIIM B TIPOIECCe OTOH Y4eOHOH IesATeTBHOCTH; TOTOBHOCTH
OLICHMBATh CBOE TIOBEJACHHUE W TOCTYNKM CBOMX TOBAapHIICH C TIO3UIHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TTOCIIEICTBHIA TIOCTYIIKOB;

3.JlyxoBHOE W HPAaBCTBEHHOE BOCIHUTAHHUE JETEH Ha OCHOBE POCCUHCKHX
TPaIUIIMOHHBIX IEHHOCTEH

NPEJCTaBICHHS O MOPAIBHBIX HOpPMax H TpaBWIAX, CTPEMIICHHE K
YKPEIUICHUIO U TIOMYJISIPU3AIUU POCCUHCKUX TPATUIIMOHHBIX [IEHHOCTEH.

4 IlpuoOuienre neTel K KyJabTypHOMY Hacienuio (DcTeThueckoe
BOC-TTUTAHUE)

Pa3BuTHe uyBCTBa NPEKPACHOIO, PACUIMPEHUE Kpyrozopa B 00yacTu

HCKYCCTBa, 3HAKOMCTBO C BbICTAaBKaMM, IPUOOIIEHNE K TEATPaIbHOMY HUCKYCCTBY.

5. Tlonynspuzauuu HayyHbIX 3HaHui cpenu gererd (LlenHoctH
Hay4YHOTOITO-3HAHUS )

MupOoBO33pEHUECKUX TPEICTABICHUI COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIONIUX OCHOB /I HOHUMaHUS
CYyIIIHOCTH HAay4YHOW KapTUHBI MHpA; TMPEACTABICHUNA 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUSL MPUPOJIbI, B3aUMOCBSI3IX 4YEJIOBEKA C MPUPOIAHOU
CpeIoH, O POJIA MPEAMETA B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

M03HABaTEJIbHBIX MOTUBOB, HAMPABJICHHBIX HA MOJIyYEHHUE HOBBIX 3HAHUI
0 TPEeaMEeTy, HEOOXOTUMBIX Il OOBSCHEHUS HAOIIOJAEMbIX MPOIECCOB H
SIBJICHUU

MO3HABaTEILHON U MHGOPMAIIMOHHOW KYJBTYPhI, B TOM YHCJIC HAaBHIKOB
CaMOCTOSATENIbHOW pPabOThl C Y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATYypOH,
JIOCTYTHBIMU TEXHUYECKUMU CPEACTBAMHU MH(OOPMAIIMOHHBIX TEXHOJIOTUH;



MHTEpeca K OOyYeHUIO U IMO3HAHUIO, JTI0003HATEIHLHOCTH, TOTOBHOCTH U
CIIOCOOHOCTM K caM000pa30BaHUIO, HCCIIEOBATENbCKOM JEATEIBHOCTH, K
OCO3HAaHHOMY BbIOOPY HAIPaBJIEHHOCTH U YPOBHs O0yUYEHUS B ajbHEMIIEM;

6. ®u3nyecKOro BOCIUTAHUSA U (OPMUPOBAHUS KYJIBTYPbI 370POBbsI

OCO3HaHUsl LEHHOCTU >KM3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY
3/I0pOBbIO, YCTAaHOBKM Ha 3/I0pOBbII 00pa3 >KM3HU, OCO3HAHUS IOCIEACTBUM U
HENPUATHSA

BPEAHBIX MPHUBBIUEK, HEOOXOIUMOCTH COOMIOACHHS MpaBui 0€30MacHOCTU
B OBITY U peasbHOM KU3HU;

7.  TpyaoBoro BOCOUTAaHUS U TPO(HECCHOHATLHOTO CAMOOTIPEACTICHUS

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO MOJIE3HOH, yueOHO-
UCCIIEIOBATENbCKOM, TBOPYECKOM M JAPYTrUX BUAAX JEATEIbHOCTH; MHTEpeca K
IPAKTUUECKOMY M3yUYEHUIO Mpodeccuii u TpyAa pa3lIuvyHOro poja, B TOM YHCIIe Ha
OCHOBE  IPUMEHEHHUs  NPEAMETHBIX  3HAHMW,  OCO3HAHHOIO  BbIOOpaA
VH/AMBUYAJIIbHON TPAEKTOPUM MPOAOJKEHUSI 00pa30BaHus ¢ y4ETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTM K THPEAMETY, OOIECTBEHHBIX MHTEPECOB MU
MOTPEOHOCTEM;

8.  DKOJIOrM4ECKOro BOCITUTaHUS

HKOJIOTMUYECKU 11€J€CO00Pa3HOr0 OTHOILEHUSI K NMPUPOJAE KAaK HCTOUYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CyIeCTBOBAaHUS, IOHUMAHUS LIEHHOCTH 3/J0POBOTO U
Oe3omacHOoro o0pasza >KM3HH, OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHOMY
buznyecKkoMy U TCUXMYECKOMY 3J0POBBIO, OCO3HAHUS IIEHHOCTH COOIOACHUS
npaBusl O€30MacHOTO TMOBEJACHHUS MpU pabdoTe C BEIIECTBAaMHU, a TaKXKe B
CUTYaIUsX, YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

CHIOCOOHOCTH MPUMEHATH 3HAHMSI, MOJTydaeMble MPH U3yUYEHUHU TMpEeIMETa,
JUISl pELEHNs 3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEW TPUPOIHON CPENO, MOBBILICHUS
YPOBHSL  JKOJOIMYECKOM KyJIbTYpbl, OCO3HAaHHS TIJO0AJIBHOIO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U ITyTEeH UX PELICHUs TOCPEACTBOM METOIOB IPEIMETA;

HKOJIOTMYECKOTO  MBIIIJIEHUS,, YMEHHUsS PpPYKOBOJACTBOBAaTbCS WM B
[I03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMAJIBHOM MPaKTUKE.

IIpeamMeTHbIe pe3yabTaThl:

1) chopmMupOBaHHOCTH MPEACTABICHUN O MECTe XMMHUHU B COBPEMEHHOM
HAyYHOW KapTWHE MUPA;[IOHUMAHUE POJM XUMUHU B (DOPMHUPOBAHUH KPYrozopa u
(GYHKIIMOHATBLHON TPaMOTHOCTH Y€JIOBEKa JIJIsl pEHICHUs TPAKTUYECKUX 3a/1aY;

2) BIaJeHUE OCHOBOIIOJIOTAIIMMHA XUMUYECKUMU MOHATUSIMH, TEOPUIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIb30BAHME XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

3) BiajeHuE OCHOBHBIMU METOAAMH HAYYHOT'O MO3HAHUS HUCIIOJIb3YyEMbIMU
B XUMHUHU: HaOJIOJIEHUE, ONMCAaHHWE, HW3MEPEHUE, DKCIEPUMEHT; YMEHHE
o0Opa0atbiBaTh, OOBACHATH PE3YJIbTAThl IPOBEIECHHBIX OIBITOB U JE€JIaTh BHIBOJIBI;
TOTOBHOCTh U CIOCOOHOCTb IPUMEHSATh METOJbl IO3HAHUS IPU PELICHUU
IIPaKTUYECKUX 3a]1a4;



4) chopMHUpPOBAaHHOCTh YMEHHUS JaBaThb KOJUYECTBEHHBIE OICHKH U
IPOBOANUTH PACUEThI [0 XUMUYECKUM (POpMYJIaM U YPABHEHUSIM;

5) BnazeHue mNpaBWIaMU TEXHMKH O€30MIaCHOCTH IpPH HCIOIb30BAHUU
XUMHUYECKUX BEIIECTB;

6) CcpOopMHUPOBAHHOCTb YMEHHs KIACCU(PUIMPOBATH OPraHUYECKHUE
BELIECTBA U PEAKLUH 110 Pa3HbIM IIPU3HAKAM;

7) chopMHpPOBAaHHOCT YMEHMS ONUCHIBATH U pPa3inyaThb H3YyYEHHBIE
KJIACChl OPTaHMYECKUX BEIIECTB;

8) cpopMUPOBAHHOCTb YMEHHS JeNaTh BBIBOJIbI, YMO3AKIIOUEHUS U3
HAOIOCHUM, XWMHUYECKHX 3aKOHOMEPHOCTEH, TPOrHO3UPOBATh CBOMCTBA
HEU3YUEHHBIX BEUIECTB 110 aHAJIOTUU C U3yYE€HHBIMU;

9) copmMupOBaHHOCTEYMEHHS CTPYKTYpUPOBATh U3yUYEHHBI MaTepuan u
XUMHUYECKYIO0 HH(OPMALINIO, TOJIy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB;

10) chopmMupoOBaHHOCTH COOCTBEHHON TO3WIMKA 10 OTHOIIEHUIO K
XUMHUYECKON HHPOpMAIUH, ITOJIy9aeMOH U3 pa3HbIX HCTOUHUKOB;

11) chopmupoBaHHOCTH yMEHHUS  aHAIM3UPOBATH M OICHUBAThH
NOCJEACTBUSI TMPOU3BOJCTBEHHOM U OBITOBOW JESATENBHOCTH, CBSI3aHHOM C
nepepaboTKON OPraHNYECKUX BEILECTB,

12) oBiageHHME OCHOBAMM HAyYHOTO  MBILIUIEHUS, TEXHOJOTHEH
UCCIJIEIOBATENbCKON U MPOEKTHOM AESTEIbHOCTH;

13) chopMHpPOBAaHHOCT YMEHHUS MPOBOJUTH OSKCIEPUMEHTHI Pa3HOU
JUIAKTUYECKON HApaBIEHHOCTH;

14) copmMupOBaHHOCTH YMEHHS OKa3bIBaTh MEPBYI0 TOMOIIb MPH
OTpaBJCHMSIX, OXOTaXx MW JPYruX TpaBMaX, CBSI3aHHBIX C BEIIECTBAMU H
71a00paTOPHBIM 000PYIOBAaHUEM.

MeTanpeaMeTHble pe3yJibTaThl:

1) chopMHUpOBAaHHOCTH YMEHHUS CTABUThH LIEIH U HOBbIE 33/7a4u B yueOe U
MO3HABATEJILHOM JESTENIbHOCTH;

2) oOBIaJeHHE TMpPUEMaMU CaMOCTOSITEIBHOTO IUIAHUPOBAHUS MyTen
JIOCTUKEHUS 11eJTU, YMEHUS BBIOUPATh d3(DPEKTUBHBIE CIIOCOOBI pelieHrs yIeOHbIX
U TI03HABATEJbHBIX 33/1a4;

3) cpopMHUpPOBAaHHOCTBYMEHHS  COOTHOCUTH  CBOM  JICUCTBUS  C
IJIAaHUPYEMBIMU PE3yJIbTaTaMH;

4) chopMUPOBAHHOCTh YMEHHS OCYLIECTBISATH KOHTPOJb B IpOLECcce
JOCTUKEHHSI pe3ysbTara, KOPPEKTUPOBATH CBOU JICHCTBUS;

5) chopMUPOBAHHOCTH YMEHHUS OIICHHBATh MPABHJIBHOCTH BBITOTHEHUS
y4eOHBIX 3a7a4 U COOCTBEHHBIE BO3MOKHOCTH U PEILICHUS;

6) cpopMHUPOBAHHOCTH YMEHHS aHAJIU3UPOBATh, KIACCU(DHUIIMPOBATH,
000011aTh, BBHIOMPATH OCHOBAHUS W KPUTCPHUH JUISI YCTAHOBJICHHS MPUUYUHHO-
CJIEACTBEHHBIX CBSI3€H;

7) chopMuUpOBAHHOCTH YMEHUS TPUOOPETATh U MPUMEHSITh HOBbIEC 3HAHMS;



8) chopMHUPOBAHHOCTH YMEHHS CO37aBaTh MPOCTECUINNE MOJEIH,
UCIIOJIb30BAaTh CXEMbl, TaOJUIbl, CHMBOJBI JUISI PELIEHUS Y4YEOHBIX W
[I03HABaTEJIbHBIX 33]1a4;

9) oBnazeHue Ha BBICOKOM YPOBHE CMBICIOBBIM YTEHHEM HAy4HbIX
TEKCTOB;

10) chopmupoBanHOCT, yMeHUs 3G(PEKTUBHO OPraHU30BHIBATH Y4eOHOE
COTPYJHUYECTBO M COBMECTHYIO J€ATEIbHOCTh, padOTaTh HWHAWBHUIYAIBHO C
Y4ETOM OOIINX UHTEPECOB;

11) chopMUPOBAHHOCT, YMEHHSI OCO3HAHHO HCIOJIb30BaTh pPEUEBbIC
CpEICTBA B COOTBETCTBHUH C 33jadaMH KOMMYHHKAIUH;

12) BbICOKMI YPOBEHb KOMIIETEHTHOCTH B 00nactu ucnonb3oBanus UKT;

13) chopMHPOBAaHHOCTH IKOJTOTHIECKOTO MBIIIICHUS;

14) chopmMupOBaHHOCTH yMEHHS MPUMEHITh B [O3HABATEIbHOM,
KOMMYHHMKATUBHOW M COL[MAJIBHOM MPaKTUKE 3HAHUS, ITOJTyYEHHbIE IIPU U3YyUYEHUU
npeaMera.

Coaep:xkanue y4e0HOro npeaMera
10 knacc
1.0cHOBBI Oprann4veckoi xumMuu (4 4)

1

Opzeanuueckue gewecmea . Opeanuyeckas xumusi. [1osBlIeHne U pa3BUTHE
OpPraHM4YeCKOM XMMHM Kak Hayku. [IpeaMer opranmyeckor xumuu. MecTo u
3HAYEHUE OPraHMYECKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHHUE KaK MOPSAAOK COECAUHEHHS aTOMOB B MOJIEKYJIE
COTJIACHO MX BaJEHTHOCTU. (OCHOBHBIE IIOJOKEHUS TEOPUM XUMHYECKOTO
CTPOEHHSI OpraHuveckux coenuHeHuit A.M. byrinepoBa. YTriepoaHblli CKeleT
OpraHndeckoil MoJieKyJibl. KpaTHOCTh XMMHUYECKON CBSI3U. 3aBUCUMOCTH CBOMCTB
BEIIECTB OT XUMUYECKOTO CTPOCHUS MOJIEKYJ. M30Mepus u u30Mepshl.

Cocmosinue  21ekmponod 8  amome.Onepeemudeckue  YPoGHU U
nOOYpoBHU. DNIeKMPOHHbIeOPOUMAnu. S-O1eKmpoHbl U p-onekmponvl. Chun
anekmpona. CnapenHvle 21eKmponsl. nekmponnas konguaypayus. I paguueckue
INeKMPOHHbBIE POPMYIbl. DNEeKMPOHHAS NPUPOOA XUMUUECKUX CBA3€ll, T-C8A3b U O-
c6:3b. Memoo eanenmuuix céssell.

[lonsiTue o ¢yHkuuoHanbHOW rpymme. [lpuHIunsl Knaccudukanuu
OpraHUYeCcKUX coeluHEeHH. CucTemMaTudecKkas MeXIyHapoAHasi HOMEHKJIATypa U
IPUHLINIIBI 00pa30BaHUs HA3BaHUN OPraHUYECKUX COCTUHEHM.

lepanOM 0003HaYCHBI IUIAKTHIECKUE eIMHUIIBI, 1o0aBaeHHble K [TOOIT COO u3 aBTOPCKOW MPOrpaMMBL



[Ipaxktnueckass pabora Ne 1. KauecTBeHHOe ompenereHue yriiepoaa,
BOJIOPOJIa M XJIOPA B OPTaHUYECKHUX BEIIECTBAX.
2. Yenesooopoowt (9 u)

Ilpeoenvuvie yznee0dopoodvt - ankanbl. CmpoeHue MOeKYIbl Memand.

’Bos6ysicoennoe  cocmosnue — amoma  yenepoda.l ubpuousayus — amomHbix
opbumarnei. OnempoHHoe U  NPOCMPAHCMBEHHOE  CMPOEHUe  AJIKAHO8.
['omomornueckut psa  ankaHoB. ['omosiorn. [omonocuueckas  pasnocmeo.
Howmenknatypa. M3omepusi yriiepogHoro ckenera.3aKOHOMEPHOCTH HW3MEHEHUS
bu3ndecKkux CBONCTB. XMMHYECKHME CBOWCTBA (HA MpUMEpPEe METaHa W DSTaHa):
peaxkuu 3amelleHus: (raJoreHUpOBaHKe), TETHIPUPOBAHUS U UOMepU3ayuU Kak
CIIOCOOBI TTOJTYYCHHST BAXKHEHIIINX COCTUHEHUN B OPraHUYECKOM CUHTE3e. [[enHvle
peaxyuu. Ceoboonvle paouxanvi.]'OpeHHe MeTaHa KaK OJWMH U3 OCHOBHBIX
MCTOYHUKOB TEIJIa B MPOMBIIIIEHHOCTH U OBITY./ an02eHonpou3800HbLEAIKAHOS.
Haxosxaenue B mpupojie ¥ NpUMEHEHHE aJIKaHOB.

Jlabopamopmuwiti  oneim  Ne 1 Hzeomoenenue mooleneil  MOAEKY
Y2/1e8000p0008

Llonusmue o UUKTIOAJIKAHAX.

Henpeodenvnvie yz2nee000poodvl. AJkeHbl. CmpoeHue MOJEKY1bl _INUICHA.
Tomostormyeckmii psix  ankeHoB. Homenkiartypa. sp°  —cubpuousayus.
HN30Mepus yriiepoaHoro ckejieta u MmoJio:KeHUs] KPATHOW CBSI3M B MOJIEKY.Ie.
Ilpocmpancmeennasn uzomepus (cmepeouzomepus). Ilonyuenue u xumudeckue

CBOMCTBa  (Ha  MpuUMepe  OBTUJIEHA):  peaKIuud  MPUCOETUHEHUS

(ra;moreHUpoOBaHue, 2udpuposanue, TUIPATALUS, 2UOPO2AN02eHUPOBAHUE) KaK

croco0 mosydeHus: (DYHKIIMOHAIBHBIX TPOW3BOJHBIX YTJIEBOJIOPOIOB, TOPEHUSI.
Ilpasuno  Maproenurxoea. Kauecmeennvie peakyuu Ha  OBOUHYIO  CB:3b.
[TonuMmepuzanusi STUJIEHA KaK OCHOBHOE HAIPaBJICHHE €ro HCIOJIb30BaHUS.
Buvicokomonexynapnvie coeounenusi.

[TpakTrueckas padota Ne 2. [lonydeHnue sTuieHa U U3y4eHUE €TO CBOMCTB.

AJIKaIneHbI(Ouenosvle  y2ieeodopoosl) u Kayuyyku. Ilonstue 00
aNKaJeHax Kak yTrieBOAOPOJax C JBYMS JABOWHBIMU CBSI3SIMU. M30omepus u
Homenknamypa. Juseunun (6ymaouen-1,3). Hzonpen (2-memunboymaouen —
1,3).Conpsiocennvie  ogotinvie  ceasu. llonyuenue  ankaouenos.  Peakyus

2
IToguepkHYTHIM KypCHBOM 0003HAYEHBI TUAAKTHIECKUE €MHHUIIBI, COOTBETCTBYIOIINE OJIOKY PE3YyIbTaTOB
«BBIITyCKHUK TOTyYUT BO3MOXKHOCTh HAYIHTHCS).



npucoeounenus (earocenuposanus). Ilomumepusarnus nuBuHuia (OyraaueHa-1,3)
KaK CI0CO0 TOMYyYEHUS] CAHTETUYECKOTO KaydyKa.

AaxnHbl.Cmpoenue moaekyivl ayemunend. I'oMOIOTUYECKU sl AIKUHOB.

Homenknatypa. M3oMepust yriaepoIHOro CKejieTa M MOJIOKEHUSI KPaTHOW CBSI3U B
Mosekyne.Meoicknaccosasn uzomepus. Sp —eubpuouzayusi. XMMUUYECKUE CBOMCTBA
(Ha mpuMepe aleTUIEHA): peakUud MPUCOEAUHEHHS (TaJoreHUpPOBAHUE,
euopupoeanue, TUIpATALUs, 2uUOpPO2aIo2eHUposanue) W NOoAUMepU3ayuy Kax
Croco0 TOJIy4eHHUs] TOJMMEpPOB W JPYTHX TMOJE3HBIX NPOAYKTOB. [opeHwue

AlCTUJICHA KaK MCTOYHHK BBICOKOTCMIICPATYPHOTO INNIAMCHHU JUJIA CBAPKU W PC3KU
MCTAJIIIOB. HpI/IMeHeHI/Ie aliCTUJICHA.

ApeHbl (apomamuueckue y2neeo0opoowt). Hszomepus u HOMEHKAAMYpA.
ben3on kak npeacTaBUTeNb apOMATHYECKUX YITIEBOAOPOAOB. CmpoeHue MoneKynsl

benzona.benzonvrnoe xoavyo. Tonyon. Hzomepus 3amecmumeneti. XAMHYECKUE
CBOMCTBa: peaklUuu 3aMelleHus (TaJoreHUpoBaHUE) KaK CHoco0 MOIyyYeHus
XUMUYECKUX CPEJCTB 3alllUThl PACTEHHM, MPUCOEAMHEHUS (TUIPUPOBAHUE) Kak
JIOKA3aTelIbCTBO  HEMpEAeNbHOro  Xapakrtepa OeH3ona. Peakuuss ropenws,
Humposanus.. [lpumenenne Oenzona.llecmuyuovl .I'enemuueckasn cea3v apeHog ¢
opy2umu y21eeo000pooamu.

Xumus u sHepretuka. [Ipupoaneie ncrtounuku yrinesogoponos. IIpupoassii
U TONMYTHBIA HE(TSHOM Ta3bl, X COCTAaB M HCIOJb30BaHHE. KameHHbll )20.b.
CoctraB Heptm m ee mepepabotka. [lepeconka negpmu. Pexmuguxayuonnas
KOJIOHHA. Hedrenponykrel.  bensun.  Jluepoun.  Kepocun. — Kpexune
Hegpmenpooykmoa. Tepmuueckuii u Kamanumu4ecKui KPEKUH2U.
Iuponuz.OxtanoBoe uymucio OeH3uHa. OxpaHa OKpyXarolled cpeapl MpH
He(dTenepepabOTKe M TPAHCIOPTUPOBKE HEPTEHPOIYKTOB. AJIbTEpPHATUBHbBIC
MCTOYHUKHU YHEPTHUU.

Jlabopamopuwiti onvim Nel. O3nakomiaeHue ¢ o00pazyamu npooyKmos
Hegpmenepepabomxu

3.Kucnopoocooepicawjue opzanuueckue coeounenus (12 u)

Couptel.Oonoamomuvie npeoenvHvle cnupmsl. DYHKYUOHAbHAS 2PYRNA
cnupmos.Knaccupukanusi, HOMEHKJIATypa, H30MEpHUsi CIOUPTOB. [lepsuunuiil,
BMOPUYHLILL U MpemuyHnbvlll.  amomvl  yerepoda.  Bodopoowas — ceszv.
MertaHon(memunogolti cnupm) W STAHON(2MULOBLIL CNUPM) KaK MPEICTABUTEIH
NpeIeIbHBIX OJHOATOMHBIX CIHUPTOB. [lonyueHue W XUMHYECKHE CBOMCTBa (Ha



mpuMepe METaHOoJa MW JTaHoJia): B3aUMOJICUCTBHE C HATPUEM Kak Crocod
YCTAHOBJICHUsI HAJWYHUsl THIPOKCOTPYIIIBI, PEaKIUs C TaJloreHOBOJAOPOJAaMHU Kak
croco® TOJIydeHHUsI pPacTBOpPUTENEH, JeruapaTaius Kak Croco0 MOoJydeHUs
sTUieHa.  Peakmus — ropeHus:  cnUpThl  Kak  TomiuBo.  Cnupmogoe
opoocenue. epmenmoi. [lpuMmeHeHrne MeTaHona W 3TaHoJa. DU3HOJIOTHYECKOE
NEeUCTBUE METAHOJIA U ATAHOJIAa HA OPTaHU3M YEJIOBEKA. AIKO20IUZM.

Jlabopamopmuwiti onoim Ne 3. Oxucnenue smanona oxcuoom meou (11)

Mnozoamomuvie cnupmul. ITUICHIIUKOIb U TJIULUEPUH KaK IPEACTaBUTENN
MpeIeJIbHBIX MHOTOATOMHBIX CIUPTOB. KauecTBeHHAs! peakiusi HA MHOTOATOMHBIE
COIUPTBL M €€ MNPUMEHEHHWE [ pPAaclO3HABaHWA TIJIMLIEPUHA B COCTAaBE
KOCMETHYECKHX CpeACTB. lIpakTmueckoe TNPHUMEHEHUE OSTWICHIVIMKONSA W
TJIMLEpHHA.

Jlabopamopuwiti onvim Ne 4. Pacmeoperue enuyepuna 6 600e u peakyuu e2o
¢ euopokcuoom meou (11)

®enonAdpomamuueckue cnupmol. CTpoeHUE MOJEKYIHBI (heHona. Bauunoe
BAUAHUE AMOMO8 8 MoleKyae enona. Xumuieckue c80UCMBA. 83aUMOOeUCMBUE C

Hampuem, 21401701(’01/!00/1/1 HaAmpuA-, 6DOMOM.Ka’{60m8€HHaﬂ peaxkyusl HA

¢enon.llpumenenue genona.
Jlabopamopmuwiii onvim Ne 5. Xumuueckue ceoticmea gherona

Aabaeruabl.Anvoecuonas epynna.Metananb (popManbierua) M 3TaHAID
(ameranmpaerua) Kak MOPEACTaBUTENU NPEACHbHBIX  albJerunoB./lonyuenue
anvoecuoos.Peaxyuu oxucnenuss u npucoeounenus anvoecuoos. KauecTBEHHbBIC
peaknuy Ha KapOOHWIBHYIO Trpymnmy (peakius «cepeOpsHOro  3epKaliay,
B3auMojieiicTBUe ¢ ruapokcuoM Meau (1) m ux mpuMeHeHue s OOHAPYIKEHUS
MPEACIbHBIX aJbJCTUIOB B IPOMBIIIICHHBIX CTOYHBIX BOAaX. TOKCHYHOCTBH
anpaerunoB. [I[pumMeHenre GpopMaapaeruia u aneTaibIeruia.

Jlabopamopmuwiti onoim Ne 6. Okucnenue memauansi (IMamansi) OKCUOOM
cepeopa (1). Jlabopamophwiti oneim Ne7 Oxucnenue memanansi (3mauais)
euopoxcuoom meou (1)

Kemomnwi. H3omepus u nomenxkiamypa.

KapOonoBble kucaorbl.Kapbookcunvnas  epynna  (kapboxcozpynna,).
Hzomepus u Homenxnamypa xapooHosvix Kuciom.OOHOOCHOBHbIE NpedeibHble
Kapbonogvle  Kuciomol. Mypasbunas Kucioma. YKCyCHas KHCJIOTa Kak
MPEACTaBUTENb TPEIETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCHOT./lonyuenue u



XUMHUYECKUE CBOMCTBA (HAa MPUMEPE YKCYCHOM KHUCIOTHI): PEAKIUU C METaJlIaMH,
OCHOBHBIMHU OKCHJIaMH, OCHOBAaHUSIMU M COJISIMU KaK MOATBEPKICHUE CXOJICTBA C
HEOPTaHUYECKUMH KuciaoTamu. Peakuus stepudukanmu kak crnoco0d MOJydeHUs
CIOXHBIX 2QupoB. [Ipumenenune ykcycHo kucnotel.Ayemamui. IlpencraBnenue o
BBICIIUX KapOOHOBBIX KHUCIIOTAX.

[Ipaktuueckas padota Ne 3. [TonyueHue u cBOMCTBAa KAPOOHOBBIX KUCIIOT.

[Ipaktuueckass pabora Ne 4.PemnieHue 3KCIEpUMEHTAJIbHBIX 3a7ad Ha
pacrno3HaBaHUE OPraHMYECKUX BEILECTB.

Caoxubie 3¢pupbl u kupbl. CioxHbie 3(QUPHI KaK MPOTYKTHI
B3aMMOJICHCTBHS KapOOHOBBIX KUCIOT co cnuptamu. Homenknamypa Ilonyuenue,
Xumuyeckue ceocmea clrodxichHvlx 2¢upos. Peaxyus smepuguxayuu. Lllenounot
2UOPONU3 CNONCHO20 3Pupa (omvlrenue). IIpuMeHEHUE CIOXHBIX 3(PUPOB B
NUIIEBOIN U map(roMepHOil MPOMBIIIIIEHHOCTH.

Kupel kak cioxHbIe dPUPHI TVIMIIEPUHA U BBICIIUX KAPOOHOBBIX KHCIIOT.
PactutenbHble U KUBOTHBIE KUPbI, UX COCTaB. Pacrio3HaBaHUE PACTUTEIBHBIX
)KUPOB Ha OCHOBAaHMM WX HENPEAECIbHOro Xapakrepa. [IpumeHeHue KUpoB.
['uapoau3 UM OMbUICHHE KUPOB KaK CIIOCOO MPOMBIIIJIEHHOTO MOJTYYEHHS COoJieh
BBICIIUX KAapOOHOBBIX KHUCJIOT. MbUIA KakK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT.
Moromue cBoiictBa Mbuta. Cunmemuueckue moroujue cpeocmad.

JlabopamopHnuwiti oneim Ne 8 Pacmeopumocmb scupos, 00kazamenbcmeo ux
HenpeoeibHO20 XapaKkmepa, OMblIeHUe HCUPOB.

Jlabopamopnwiti onvim Ne 9. CpagneHue c60Ucme mvlia U CUHMEMUYecKUx
MOIOUWUX CPeOCm8

YraeBoabl. Krnaccudukamus yrieBomoB. Haxoxmenue yriaeBoioB B
npupojie.Monocaxapudwl. 1'110KO3a Kak albJAETHIOCIUPT. BpOKEHUE TIIHOKO3BI.
Dpykmosa. Onuzocaxapuoswi. Jlucaxapuovl. Caxapo3a. Luoponus
caxaposvl. Ilonucaxapuosr. Kpaxman v 1EeJUII0103a KaK OMOJIOrHYeCKUe MOJIMMEPHI.
I'nuxoeen. Peaxyus nonukondencayuu. XUMHYECKHE CBOMCTBA Kpaxmana u
LEJUTION03bl  (TUIIPOJIN3, KAauyeCTBEHHAs peakius ¢ HOJAOM Ha Kpaxmal U €€
MPUMEHEHHE JIJI1 OOHAPYKEHHUS KpaxMalia B MPOJyKTax nuTaHus). [I[pumeHenue u
OuoJioru4eckasi poJib yriaeBojaoB. Ayemuayenntonosa. IIoHsTHE 00 UCKYCCTBEHHBIX
BOJIOKHAX Ha MPUMeEpPE alleTaTHOrO BOJIOKHA.Kiaccuguxkayus 6010KOH.

Nnentudukaius opraHudecKuX COeIUHEHUM, [ enemuueckas c6si3b mMeducoy

Kiaaccamu op2aHu4ecKux coeounenul. TUIIbI XUMHYCCKUX peaKHI/Iﬁ B

OpPraHUYECKON XUMUHU.
Jlabopamopmuuwiti oneim Ne 10. Ceoticmea 2ni0k03bl Kak anib0e2udocnupma.

Jlabopamopnwiti onvim Ne 11. Bzaumooeticmseue caxaposvl ¢ 2UOPOKCUOOM
Kanvyus



Jlabopamopnuwiti oneim Ne 12. [Ipucomosnenue KpaxmaibHo20 Kieticmepa u
83aumooeticmsue ¢ U0OOOM.

Jlabopamopmuwiti onvim Ne 13. ['uoponuz kpaxmana.

Jlabopamopmuwiti onvim Ne 14. O3naxomnenue ¢ 0bpazyamu npupooHvIX U
UCKYCCMBEHHBIX 80JIOKOH

[Ipaktuueckass pabora Ne 5. PemieHne sSKCHepUMEHTAIBHBIX 3a7ad Ha
MOJIyYEHUE U PACTIO3HABAHUE OPTaHUYECKHUX BELIECTB.

4.A30mcooepocaniue opeanuueckue coeounenus. (4 u)

Amunel. Amunoepynna. Anunum. Ilonyuenue u Xumuueckue ceouUCmsea
AHUTUHA.

AMHUHOKHCHOTBI #M  Oeaxku. CocTtaB U HOMEHKJIaTypa./3omepusi.
AMMHOKHCIIOTHI KaK aM(OTepHbIE OpraHUYECKHUE COSAMHEHUS.Bunoisipuslii UOH.
llenmuonas (amuonas) ecpynna. llentunHas CcBs3b. Xumuueckue ceolcmea
amunoxucaom. Ilenmuowl. Ilonunenmuowl. I nuyun. bnogornyeckoe 3HAYCHHE O-
aMUHOKUCHO0T. O0NacTh NPUMEHEHUS AMUHOKHUCIIOT.

benku kak  npupomHbie  Ouomonumepnl. CocTaB M CTpOEHUE
0enkoB.Cmpykmypa 6enko8ou MONeKYIbl (Nep8UYHas, 6MOPUUHAS, MPEemUyHAasl,
yemeepmuynas). XUMHUYECKHE CBOHCTBA OCJIKOB: THIPOJU3, JACHATYpaIlus.
OOnapyxeHue O€ITKOB TIPH TIOMOIIM KA4YeCTBEHHBIX (I[BETHBIX) pPEaKIIUH.
[TpeBparierns O€IKOB IMUIIK B opraHu3me. buosornueckue GyHKIUNA OSITKOB.

Azomcooepocawue ecemepoyurnuyeckue coeourenus. llupuoun. Iluponn.
Hupumuoun. [lypun. Asomucmsie 0CHO8AHUA.

Hymeuﬂoeble Kuciomal. Hymeomudbl. KOMngeMeHmaprle azomucmosle
OCHOBAHUAL.

Xumus u 300poswe uenogexa. Papmaxkono2uieckas Xumus.
Jlabopamopnuwiti oneim Ne 15. I]eemuvie peaxyuu nHa b6eniku
5. Xumusn nonumepos (5 u)

llonumepvi. Cmenenv noaumepuszayuu. Monomep. CmpykmypHoe 38eHO.
Tepmonnacmuunvie nonumepvl. Cmepeopecynaphuvie noaumepsl. [1oaudTUICH Kak
KPYIMHOTOHHAXXHBIN MPOJIYKT XUMHUYECKOTO MPOU3BOICTBA. [[puMeHeHne sTuiieHa.
Honunponunen. Ilonumempagpmopsmuien.



TepmopeakmueHnvie  NOaUMEDYL. Denongopmanvoezuonsvie CMOJIbL.
IInacmmaccol. @enonnacmol. Amunoniacmel. Ilenonnacmol.

HarypanbHblil 1 CUHTETHUUECKUN KaydyKH. Bynkanusanus kaydyka. Pe3nna.
[IpumeHeHue kayuyka u pe3sunbl. 20onum . Cunmemuueckue Kay4yKu.

Cunmemuueckue gonoxna. Kanpon. Jlagcan.
Jlabopamopuwiii onvim Ne 16. Ceoticmea kanpoHa

[Ipaktuyeckas padora Ne 6. Pacnio3HaBaHue miaacTMacc 1 BOJIOKOH.
Tunel pacyeTHbIX 3a1a4:

Haxoxnenue moliekynsipHO (OpMyJibl OPraHMYecKOro BeIleCcTBa IO €ro
MJIOTHOCTH ¥ MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJSAIIMX B €ro COCTaB, WM TIO
MPOTYKTaM CTOpPaHUSL.

PacueTrsr MaccoBo# 101 (MAcChl) XUMHUYECKOTO COCTUHEHUS B CMECH.

Pacuetsl Maccel (00beMa, KOTMUECTBA BELIECTBA) MPOAYKTOB PEAKIUH, €CIIU
OJTHO U3 BEIIECTB JIAHO B N30BITKE (MMEET MPUMECH ).

Pacuetst mMaccoBoii maum 0OBEMHON JOJM BBIXOJA MPOAYKTa PEAKIUU OT
TEOPETUUYECKH BO3MOXKHOTO.

Pacuetsl TeroBoro adexra peakium.

PacueTsl 00beMHBIX OTHOIIEHUH T'a30B MPU XUMUYECKUX PEAKIUSX.

PacueTsl macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUHU, ECIH
OJIHO M3 BEIIECTB JaHO B BHJIE PACTBOpa C OIPEACICHHOW MacCOBOM Joyei
PacTBOPEHHOTO BEIIECTBA.

11 knacc

6. TeopeTtudeckue ocHOBBI xXuMuu (204)

Baoicnetimue xumuueckue nousamus u 3aKOHbl. Xumuyeckuu d71eMeHm.
Amommusiit Homep. Maccogoe uucno. Hyxknuowvl. Paduonyknuowl. Hzomonuvl. 3axon
COXPAHEeHUs MACChbl 8eujecms. 3aKoH coXpanerus npespawerus suepauul. /legpexm
maccenl.

Crpoenue BemectBa. CoBpeMeHHasi MOJCNb CTPOCHUS aTOMa. DJIEKTPOHHAS
KoHurypauuss aroma. [ paguueckas snekmponnas ¢opmynra.OcnosHoe u
6030yarcoennvle cocmosanus amomos. Kinaccudukaiys XUMUIECKUX SJIEMEHTOB (S-,
p-, d-snemenTthbl). OCOOCHHOCTH CTPOCHUSI DHEPreTHUYECKUX YpOBHEW atoMoB d-
aneMmeHToB.  Ilepmogmueckass  cuctema  xuMHYeckux  snemeHtoB [

MenneneeBa./lanmanouodwvl. Axkmunouowvl. Fckyccmeenno nonyyennvle 31eMeHmbl.



@usnuecknit cmbica Ilepuommueckoro 3akona .M. Menneneesa. llpuuunel un
3aKOHOMEPHOCTH U3MEHEHHsI CBOWCTB 3JIEMEHTOB M UX COCIUHEHUH IO IEpHOIaM
u rpynnam. Baremmnocms. Banenmmuwvie 6osmodrcnocmu amomos. Booopoomvie
COeOUHEHUs.

DJeKTpOHHAs pupoja XUMHYECKOU CBSI3U.
DJIEKTPOOTPUIIATEILHOCTE. BUIbI XUMUYECKOH CBsI3U (KOBaJeHTHAs (TOJIIpHAsl U
HETOJISIpHAsl), HMOHHAs, METAJUIMYecKas, BOJOPOAHAs) ¥ MEXaHH3MBI €€
oOpasoBaHus. neKkmpoHHas popmyia.

Tubpuousayuss amommvixopoumae.

Kpucmaﬂﬂuqecmte u aMOD¢Hbl€ eeulecneda. Tunuol KpUucmaiilu4eCKux peuenoxK

(CZMOMHCI}Z, MOJEKVIIAPHAA, UOHHAA, Mema]L/ZMLlGCKClﬂ). 3asucumocmo ¢M3MV€CKMX

ceolcms eseulecmea onm munda

KDUCIMANLIUYECKOU  pewiemky.  IDnemenmapHas  adveuxka.  [IpudnHbI

MHOTrooOpasusi  BemiecTB./loaumoppuszm. Honumopghuvie  moouguxayuu.
Annomponus. Uzomepus. I'omonocus. Xumuveckuii cunmes.

XUMHUECKUE peakuuu.Peakyuu pasnodicenus, COeOUHeHus, 3ameujeHus,
obmena. JOxzomepmuueckue u IHOomepmuyeckue peakyuu.Oopamumvie U
Heobpamumvle — peakyuu. Tennosou  s¢hgpexkm  peaxyuu. 3axon lecca.
Tepmoxumuueckue ypaeuenus. Tennoma oopazosanus. Tennoma ccopanus.

['omorenHble u reTeporeHHble peakuuu. CKOpOCTh peakluu, ee
3aBUCUMOCTh OT PAa3jIMYHBIX (DAKTOPOB: TMPUPOMBI PEATHPYIONIUX BEIIECTB,
KOHIICHTpAIlU PEarupyronux BeELIECTB, TEMIEPATypbl, IUIOMAAN PEaKIIMOHHON
MOBEPXHOCTH, HaMu4Ms KaTaiuzatopa. Ponb KkaTanu3aTopoB B MPUPOJE U
MPOMBILIJIEHHOM  TMPOU3BOJCTBE.  AKMUBUPOBAHHbIUL  KOMNJIEKC. 3akon
oeucmeyrowux  macc.  Kunmemuueckoe  ypagmnenmue  peakyuu. Kamanus.
Kamanuzamop.  Uneubumop. I'omocennvlii u  2cemepoceHuvlli  Kamauus.
Kamanumuuecxkue peaxyuu.

Jlabopamopnwiti onvim Nel. H3yuenue enusanus pasiuyHvlx Qaxkmopos Ha
CKOpPOCMb XUMUYECKUX PeaKyul.

OOpatumocTh peakiuii. XUMHUYECKOE PAaBHOBECHE M €ro CMEIEHUE MOJ
JEUCTBUEM PA3MUYHBIX (HaKTOPOB (KOHIIGHTpAIMs PEareHTOB WM MPOIYKTOB
peakiuu, JaBJICHUE, TEeMIleparypa) JUisli CO3JaHUS ONTUMAJIbHBIX YCIOBUM
MPOTEKAHUSI XUMUYECKHX MpoueccoB. [Ipunyun Jlelllamenve.



Jucnepcuvie cucmemst. llonamue o KOJLIOUOAX (30]114, 2€ﬂu). Hcmunnvie

pacmeopbwi.l pybooucnepcuvie cucmemvl (CycneH3uu u IMyarscuu).Aapo3zou.

Cnocobvl  evipadiceHusi  Komyewmpayuu  pacmeopos.  Monapnas
KOHYeHmpayusi (MOJISIPHOCMbY).

Jlabopamopmuwiti onvim Ne2.Onpedenenue peaxyuu cpeovl YHUBEPCATbHBIM
UHOUKAMOPOM

Jlabopamopmwiti onoim Ne 3. I'uoponusz conetl

Ilpakmuuecxas paboma Ne 1. Ilpuecomosnenue pacmeopos ¢ 3a0AHHOU
MOJIAAPHOU KOHYEHmpayueu.

Peakiuu B pacTBOpax 37€KTPOIUTOB. DaeKmpoiumuvl. INeKmpoiumuieckas
ouccoyuayus. Cmenenv ouccoyuayuu. Koncmamma ouccoyuayuu. Peaxyuu
UOHHO20 0OMena.

Booopoouwiii  nokazamenv.pH pacTBOpa Kak NOKazaTeldb KUCIOTHOCTU
Cpepbl.

['uaponus coneit. I uoponus opeanuueckux ewjecms. 3HadeHUE TUAPOIIN3A B
Oronornyeckux 0OMEHHBIX MPOIECCaX.

OKUCANTENEHO-BOCCTAHOBUTEIbHBIE peaxkuu B pUpoOJE,
OPOM3BOACTBEHHBIX  Mpolleccax U JKU3HEAEATEIBbHOCTH  OPTraHU3MOB.
OKHUCANTENHFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB
TJIaBHBIX M TOOOYHBIX MOATPYMI (MeIb, Kele30) W HEMETAJIOB: BOAOPOJA,
KHCJIOPOJa, TaJOr€HOB, Cepbl, a30Ta, (hocdopa, yriepoaa, KpEMHHUS.

Inexmpoxumuyeckue peaxkyuu. Ianveanuyeckuii s1emenm. IDIeKMpoOwbl.
Anoo. Kamoo. Axkymynsmop. Tonnuenwiil o1emenm. IneKkmpoxumus.

P50 cmanoapmmuvix snexmpoonvix nomenyuanos. Cmanoapmusie ycilo6usl.
Cmanoapmmulii 6000pOOHbLIL 2EKMPOO.

KOppOBI/Iﬂ MCTAJIJIOB: BHUJbI KOPPO3HUH, CITOCOOBI 3alllUThl MCTAJJIOB OT
KOPPO3HH. 3]161(7’}’11?0]1143 pacmeopos u pacniasos. llpumenenue snexmpoausa

6 NPOMbIWIICHHOCMU.

7. Heopzanuueckasn xumusn (11 u)

Memannwi. Cnocobvst nonyuenus memannos. Jleekue u  msoicenvie
memainnvl.Jleckue u myzonaasku memannvi. Memannuueckue snemenmor A- u b-
epynn. Meow. [{unuk. Tuman. Xpom. Kenezo. Hukenv. Ilnamuna.



Cnanasvi. Jlecupyrowue oobasku. Yepnvie memannvi. Llgemuvie memanul.
Yyeyn. Cmans. Jlecuposanuvie cmanu.

OKcuobl u 2UOPOKCUObL MEMANOB.

Hememannvi. Ilpocmvie eewecmea-nememannvl. Yenepoo. Kpemnuii. Azom.
Docghop. Kucnopoo. Cepa. Dmop. Xnop.

Kucnommuwie oxcuowvl. Kucnopoocooepocawue kucromol. Cepuas Kucioma.
Azomuasn kucioma.

Booopoousie coeounenus nememannos.
I'enemuueckas c6s3b HEOP2AHUUECKUX U OPSAHUYECKUX BeUeCMS.

[IpakTudeckas padora Ne2. PemieHue skcriepuMeHTaIbHBIX 3a7a4 1O TEME
«MeTanby.
[TpakTudeckas pabora Ne 3. PerieHue sKCrepuMEHTAIBHBIX 3a7a4 1O TEME
«Hemertamiby».
8.Xumus u xku3nsp (3 4)

Hayunble MeToApl TO3HAHHMS B XUMHUHM. VICTOUHMKH XMMHUYECKON
unpopmarmu. [louck wuHPOpMaAMK 1O  HA3BaHWUSIM, HACHTU(UKATOPAM,
CTPYKTYpHBIM (Qopmyiam. MoaenupoBaHne XMMHUYECKUX MPOLIECCOB U SIBJICHUIA,
XUMUYeCKUll anaiu3 u cunme3 Kak METO/ibl HAyYHOTO O3HAHUS.

Xumuueckas npomviuieHHoCmb.  Xumudeckas mexHonio2us. Xumuko-
MexHoN02U4ecKue NPUHYUNbL NPOMbBIUIEHHO20 NoNyYeHus memannos. Yepuas
memannypeus.  Ilpouzeoocmeo  uyeyna. Jlomennas  neun.  Aenomepayusi.
lIpoussoocmeo cmanu. Kucnopoonwiii koneepmep. beszomxoonoe npouszeo0cmao.

Xumusi u  370poBbe. JlekapcTBa, GepMEHThI, BHUTAMHHBI, TOPMOHBI,
MUHEpaidbHbIe BOABL. [IpoOieMBbI, CBA3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX
npenapaToB. BpenHbie mpuBbIUKY U (AaKTOPHI, Pa3pyIIAOIINe 310pOBbe (KypeHHE,
yHnoTpeOJIeHHe aJIKkorojsi, HapkoManusi). lIpodykmei numanus. ParnmoHanbHOE
nuTanue. [luwesvie 0o6asku. Octogbl NUEBOU XUMUL.

XUMHST B TIOBCETHEBHOH JKM3HM. MOIOIME W YHUCTAIIME CPEICTBA.
Cpeocmea O0pbLOL C ObLIMOBLIMU HACCKOMbBIMU. peneienmol,
uncexmuyudol. Cpe/iICTBa JIMYHONW THTHCHBI M KocMeTukd. IIpaBuia Oe3omacHOM

paboThI ¢ €AKUMHU, TOPIOYMMHU W TOKCUYHBIMH BEIIIECTBAMH, CPEACTBAMU OBITOBOM
xumun. Omoenounvie mamepual.

XUMHS U CEITBCKOE XO3sICTBO. MUHEpanbHbIE U OPraHUYECKUE YI00peHUS.
CpencTsa 3a1uThl paCTEHU.



Xumusa B crpoutenbctBe. llement. beron.llogbop ontumanbHBIX
CTPOUTEIILHBIX MAaTEPUAJIOB B IPAKTUYECKOU JIEATEIbHOCTH YEJIOBEKA.

XUMHS U DKOJIOTUS. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CPEAbl U €ro
nocinenctus. Oxpana ruapocdepsl, Mo4Bbl, arMocdepsl, (iaopbl U (ayHbl OT
XUMHUYECKOTO 3arpA3HEHUS. IKOI02UUECKULL MOHUMOPUHE. IIpeoenvho
oonycmumble KOHYEHMpayuu.



TemaTudeckoe NJTAHHPOBAHUE C YYE€TOM NMPOrpaMMbl BOCIMTAHUA U ONPEACTCHUEM OCHOBHBIX BUI0B 1€ATCJIBbHOCTH oﬁyqamumxca

Kiacc 10
Pa3nen Komn-Bo TeMmel Kon- OCHOBHBIE BUIBI AESITEILHOCTU OcCHOBHEBIE
4acoB BO oOyuaromuxcs ( Ha ypoBHe YY) HaIpaBJICHUS
4acoB BOCITUTATEIbHON
NEeSTETbHOCTH
Paznen 1. 4 1.1 IIpenmet opraHuyeckoit 2 PackpbiBaTh CMBICIT H3y4aeMbIX 1.ITaTpuoTnyeckoro
OCHOBBI OpraHN4ECcKOM XUMHH. Teopuss XUMUYECKOTO TTOHSITHH. BOCIIUTaHUS
XUMUH. CTPOEHUS BEUIECTB. PackpeiBath poib XuMu# B Ipuposie u | 2. I'paxxmanckoro
[pakr. pad Nel JKA3HU 4EII0BEKA, €€ CBA3b C APYTMMHU | BOCIIMTAHUSA U
HayKaMH. HPaBCTBEHHOT'O
1.2 CocrosiHuE 3JIEKTPOHOB B PaznnuaTh yncThHIEC BELISCTBA U BOCIIMTAHUA JeTel Ha
aToMe.DJEKTPOHHAs TPUpPoIa 1 CMECH; OTHOPOJHBIE U HEOAHOPOIHBIE | OCHOBE POCCUHUCKUX
XUMUYECKUX CBSI3€H B OpraH-X CMECH. TPAAUIIMOHHBIX
coen-X. Paznuuare pusnueckue u EHHOCTEH
XuUMHUYecKkue aBieHus. OnpenensiTh 5. [Monynspuzanuu
1.3 Knaccudukanust opran-x 1 MPU3HAKU XUMUYECKUX PEAKIIHI 1 HAaY4YHBIX 3HAaHUH Cpeau
CEUHEHUN YCIOBUS UX IPOTEKAHHUS. nerert (Llennoctu
CrnenoBaTh npaBuiiaM MOJb30BaHUS HAy4YHOTO MO3HAHUA)
XUMHYECKOM MOCYA0U U 7. Tpynosoro
JabopaTOpHBIM 000PYTIOBAHUEM, A BOCITUTAHUSI U
Paznen 2. 2.11lpenenbHble yrineBogopoas — | 2 TaKXKe MpaBujiaM 0OpaleHus ¢ npo¢ecCOHAIBLHOTO
9 AJIKaHBbI. XUMHUYECKHMH BEIIECTBAMU B CaMOOIIPEECIICHUS
VYrieBo1oposl COOTBETCTBUU C MHCTPYKIIUSMU IO 8.9K0JIOrn4ecKoro
BBITIOJTHEHUIO TIPAKTUYECKUX padboT BOCIIUTaHUS
2.2 ITuknoankaHbl 1 [InanupoBaTh ¥ IPOBOAUTH
XUMHUYECKUN IKCIIEPUMEHT MO
W3YYCHHUIO M ONTMCAHUIO (PU3UIECKUX
2.3 HenpenenbHbie CBOMCTB BEIIECTB, CITOCOOOB
YTJI€BOAOPOABI (AJIKEHBI, 2 paszeneHus CMecel BEIeCTB.

alKaaueHsl ¥ aNKUHBI)[IpakT.
pabNe2

Hcronp30BaTh MU BEITOTHEHUH
yueOHBIX 33JJaHUI U B ITpOIecce




2.4 Apensl (apoMaTHYECKHE
YTJI€BOJOPO/bI)

2.5 [IpupoiHble UCTOUYHUKHU U
nepepadoTKa yriieBOI0POJIOB

2.6 KontponbHas pabora Nel

HCCIIE0BATENIbCKOM 1eITeIbHOCTH
HAy4YHO-TIOMYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO COICpKAHUSA,
CIPaBOYHbIE MaTepUaJIbl, PECYpPCHI
NHurepHera.

BricTpanBath pa3BépHyTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
OTopoit Ha HHGOPMAITHIO U3

yueOHMKa U CIIPAaBOYHBIX MAaTEPUAJIOB,

I'PaMOTHO UCIOJIb30BaTh N3y4EHHBIN
MIOHSATUMHBIN annapar Kypca XuMHH

Pa3nen 3.

Kucnoponcoaep:xaine
OpraHUYEeCKHe
COEIUHEHMUS.

12

3.1 Cnupthl ¥ heHOTBI

3.2 Anpaeruanl, KETOHBI U
KapOOHOBBIC KMCIOTHI. [IpakT.
pa6.Ne3; IpakT.pad. Ned

3.3 Cnoxwuble 3¢upsl. XKupbl

3.4 YrneBonpl. [IpakT. pa6.Ne5

HccnenoBath CBOKMCTBA N3y4aeMbIX
BemiecTB. Habmonats pusnueckue u
XUMHUYECKHE MTPEBPALCHUS
M3y4aeMbIXBE-111€CTB.

Pacno3HaBaTh ONBITHBIM ITyTEM
KHCJIOPOJI.

OnuchIBaTh XUMUYECKHUE PEAKIINH,
Ha0It01aeMbIe B XOJIE
JEMOHCTPALIMOHHOIO U
1ab0paTOPHOTO IKCIEPUMEHTA.
Jlenatb BBIBOJBI U3 PE3YJIHTATOB
MPOBEACHHBIX XUMUYECKUX OIBITOB.
YyacTBOBaTh B COBMECTHOM
00CYKIECHUH PE3YJIbTaTOB OIBITOB.
Oxka3pIBaTh EPBYIO TOMOILB NTPU
OTpaBJICHUSIX, 0’KOTaX U TpaBMax,
CBA3aHHBIX C pEaKTUBaMH U
1a00paTOPHBIM 000PYIOBAaHHEM.
CocTtaBnarb GopMyibl OKCHIOB MO
W3BECTHOM BaJICHTHOCTH 3JIEMEHTOB.
3anuchiBaTh MPOCTEHIIINE YPAaBHEHUS
XUMUYECKUXPEAK-LUH.

1.ITaTpuoTnyeckoro
BOCIIUTAHUS
2.I'paxx1aHCKOTO
BOCIIUTAHUS U
HPAaBCTBEHHOT'O
BOCIIMTAHHUA JeTel Ha
OCHOBE POCCUHCKHUX
TPaAUIIMOHHBIX
EHHOCTEH
S.Ilonynspusanuu
HAaYYHBIX 3HAaHUH Cpeau
nereit (LlenHoctu Hay4-
HOTO TTIO3HAHUS)

7. TpynoBoro
BOCIUTAHUS U
npodeccnoHaIbHOTO
CaMOONPEIEICHUS
8.9K0JIOrn4ecKoro
BOCIIUTAHHUS




[Tonp3oBatbest HHPOpMaLUE U3
APYTUX UCTOYHUKOB IS IOATOTOBKU
KpaTKUX COOOIICHHUH.

["'OTOBHUTB MpE3eHTAINH 110 TEME.

Paznen 4. 4.1 AMuHBI. AMUHOKHUCIIOTBI PackpsIBaTh CMBICT N3y4acMBbIX 1.ITarproTugeckoro
MOHSATUM U TPUMEHSTH 3TH MOHATHUS BOCIIUTAHUS
A3oTconeprxaiue IIPY OIIMCAaHUM CBOMCTB BEIIECTB U UX | 2. I'paxxnanckoro
OpraHNYeCKHe 4.2 benku MPEBPAILICHUH. BOCIIUTAHUS U
COEIMHEHUS XapakTepu30BaTh (OMHUCHIBATD) HPaBCTBEHHOT'O
¢bu3nyecKkre U XMMUYECKHE CBOMCTBA | BOCIIMTaHUS JeTel Ha
4.3 AzoTconeprkamue BOJIOPO/1a, CITIOCOOBI €ro MOJTY4YeHus, OCHOBE POCCUICKUX
TeTePOLMKINYECKUE COCTUHEHUSI. MIPUMEHEHHUE. TPaAULIMOHHBIX
HyxenHoBbIE KUCIIOTHI. CoOupatp npubOp /Ui NOTYUCHUS LIEHHOCTEN
BOJIOpOJIA. 5.1Monynspuzanuu
Hcnonbs30BaTh XUMHUYECKYIO Hay4HbIX 3HAaHUU cpeau
4.4 KontponbHas padora Ne2 CUMBOJIMKY JIs cocTaBieHus Gopmyn | aereit (LleaHocTn Hay4-
BELIECTB, MOJIEKYJISIPHBIX YPAaBHEHUH | HOI'O ITO3HAHUA)
XMMHYECKUX PEAKIUN C yYaCTUEM 7. TpynoBoro
BOJOpOJA. BOCIIUTAHUS U
CrnenoBaTh paBuiIaM 0e30MacHON po¢eCCHOHAITBHOTO
paboThl B 1abopaTopuu npu CaMOOIIPEEIICHHUS
WCIIOJIb30BAHUH XUMUYECKON MOCYbl | 8.DKOJOTHYECKOro
1 000py/ZIOBaHMs, a TAKXKE MPAaBIJIaM | BOCIIUTAHUS
oOpallieHus C TOPIOYMMH BEIIECTBAMU
B OBITY.
Paznen 5. 5.1 I[onumeps! [leHoIaCTHI. PackpbIBaTh CMBICIT H3y4aeMbIX 1.ITaTpuoTnyeckoro

XuMus NOJUMEPOB

Kayuyk.

5.2 CUHTETHYECKUN KaydyK.
CuHTeTHYEeCKHE BOJIOKHA.

MOHATUM U IPUMEHATD 3TH MOHATHS,
a TaK)Ke NU3Y4YCHHBIE 3aKOHBI U TEOPUU
IUI peIlIeHUs] PAaCUETHBIX 3a/1a4.
BbprauciasaTe MOJISPHYIO Maccy
BELIECTB; KOJINYECTBO BEIIECTBA,
00BEM Ta3a, Maccy BEIIECTBa;
IIpoBOINUTH pacy€Thl 10 YpAaBHEHUSIM

BOCIIUTAHUS
2. ['paxxmanckoro
BOCIIUTAHHUS U
HPaBCTBEHHOT'O
BOCIIUTAHUS JeTeil Ha
OCHOBE POCCUHCKHUX
TPaAUIIMOHHBIX




5.3 IlpakTrueckas padora Ne6

XUMHUYECKUX PEaKIUi: KOJTMYECTBA,
00BEMa, Macchl BEIECTBA 110
M3BECTHOMY KOJIMYECTBY, 00BEMY,
Macce peareHToOB WIH MPOYKTOB
peaKkiuu.

BricTpanBath pa3BépHyThHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
omopoit Ha HHPOPMAITHIO U3
y4eOHUKA U CIIPABOYHBIX MAaTEPHAJIOB,
IrPaMOTHO UCHOJb30BaTh N3yUEHHBIH
MTOHSATUMHBIN annapar Kypca XuMHUH

LIEHHOCTEN

5. [Tonynsipuzanuu
Hay4HbIX 3HAaHUU cpeau
nereit (Llernoctn
HAy4YHOTO ITO3HaHNUA)

7. TpynoBoro Boc-
MUTaHUS ¥ Ipodeccro-
HaJIbHOTO
CaMOOIPEEIICHHUS
8.DKO0JIOrn4ecKkoro
BOCIIUTAHUS

UTOI'O: 34 yaca Kontp.pabot-2; [IpakT. pabd- 6
Kunacc 11
20 1.1BaxHeiinme XuMHYECKHE KnaccugunupoBars xumMuieckue 1.ITarproTudeckoro
Paznen 1: MOHSTHUS U 3aKOHBI peaxiuu. BOCIIUTaHUS
TeopeTnyeckrue OCHOBBI [IpuBoaUTE IPUMEPHI pEaKLIUI 2. I'paxxnanckoro
XUMHUHU 1.2 Crpoenue BeniecTna. Ka)kJI0TO THIIA. BOCIIUTaHHUS U
Pacnio3naBath OKUCIUTENBHO- HPaBCTBEHHOT'O

1.3 Xumuueckue peakiuu
1.4 PacTBOpBI
1.5 DnexTpoxumMuueckre

peaxmuu. KontposnbHas pabora
Nel. IIpaktudeckas padora Nel

BOCCTAHOBUTEJIBHBIE peaK-1I1H.
Onpenenarb OKUCIUTEND,
BOCCTAHOBUTEIb, TIPOIIECC OKHC-
JICHHMSI, BOCCTAHOBJICHUS.

HaOmronaTh 1 ONUCHIBATH
XUMHYECKHUE PEAKIUH C TOMO-IIHI0
€CTECTBEHHOIO A3bIKa U A3bIKa XUMMUU.
HccnenoBaTh yCioBUs, BIUSIONTUE HA
CKOPOCTh XUMUYE-CKOHN PEaKInU.
OnuceiBaTh yCIOBHS, BIUSIOIINAE HA
CKOPOCTh XUMHUUYECKOU PEAKIIUH.
[TpoBoANTH TPyNTIIOBBIE HAOTIOICHUS
BO BpeMsI ITPOBEIC-HUS
JI€MOHCTPAIIMOHHBIX OIBITOB.
VYyacTBOBaTh B COBMECTHOM

BOCIIMTAaHUSA JeTel Ha
OCHOBE POCCUMCKHUX
TPagULIMOHHBIX
LIEHHOCTEN
5.1Monynspuzanuu
Hay4HbIX 3HAaHUU cpeau
nereit (LleanocTn Hay4-
HOT'O MTO3HAHUS)

7. TpynoBoro
BOCIIUTAHUS U
po¢eccuo-HAIbHOTO
CaMOOIIpEICIICHUS
8.DKO0IOrn4ecKkoro
BOCIIUTAHUS




00CYXJIeHUH PE3yIbTATOB OIBITOB.
CocTaBiaTh TEPMOXUMHUYECKHE
YPAaBHEHUs pEaKIUil.

Boeraucnsats TeroBoit addext
peaKIuu 1o e€ TePMOXUMHUYECKOMY
YpaBHEHHUIO

O0600maTh 3HaHUS O PacCTBOPAX.
[TpoBonuTh HabOIIOIEHNUS 32
IIOBE/ICHUEM BELIECTB B paCTBOpax, 3a
XUMHYECKUMH PEaKIUsIMHU,
IIPOTEKAIOIIMMHU B PACTBOPAX.
dopmyIHpoBaTh ONpeaeIeHUs
MIOHSATUHN «JIEKTPOIIUT,
«HEITEKTPOJIUTY,
(QIEKTPOIUTUYECKAS JUCCOLMALIUS.
KoHkpeTn3npoBath MOHITHE «HOHY.
O0001IaTh TOHATHS «KATHOHY,
«aHUOH.

Pazgen 2.

Heopranuueckas
XHUMHUSL.
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2.1. Meramsl.
[IpakTuyeckas padora Ne2
Kontponbnast pabora No2

2.2 Hemeransl.
[IpakTuyeckas padora Ne3
Kontponbnas padota Ne3

OOBACHATH 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB METAIJIOB U
HEMETAJUIOB B mepuoaax u A-
rpymmiax.

XapakTepu30BaTh rajJoreHbl Ha
OCHOBC UX IIOJOKCHUSA B
MEePUOINYECKON CUCTEME U
O0COOCHHOCTEH CTPOCHUS UX aTOMOB.
OOBACHATH 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB raJoreHoB II0
Mepuoay v B A-rpymnmax.
OnuceIBaTh CBOMCTBA BEIIECTB B XOJIE
JE€MOHCTPALIMOHHOTO U
1a60PaTOPHOTO IKCIIEPUMEHTA.

1.ITaTpuoTnyeckoro
BOCIIUTAHUS

2. I'paxxmanckoro
BOCIIUTAHUS U
HPaBCTBEHHOT'O
BOCIIMTAHUS IETEN Ha
OCHOBE POCCUHCKHUX
TPaAUIIMOHHBIX
EHHOCTEH

S. [Tonynapusanuu
HAaYYHBIX 3HAaHUH Cpeaun
nereit (LlenHoctu Hay4-
HOTO TTIO3HAHUS)

7. Tpynosoro Boc-




Co0ronath nmpaBuiia TEXHUKH
0€30IaCHOCTH.

Pacrio3naBaTh OMBITHBIM ITyTEM
COJITHYIO KUCJIOTY U €€ COJIH,
OpOMHUIBI, HOAHIBI.
Hcnonb30BaTh MpHOOPETCHHBIC
3HAHUS U YMEHUS B MIPAK-THUECKOMN
JIEATEILHOCTH U ITOBCEIHEBHOM
JKHU3HU C LIEJIbI0 0€30I1acHOTo
oOparieHus ¢ BEIECTBAMH U
MaTepuaIaMy U SKOJIOTHUECKU
I'PaMOTHOTO TTOBE/ICHUS B
OKpY>Karollen cpene.
Brrauciste MaccoByro 1010

PACTBOPCHHOT'O BEHICCTBA B paCTBOPC.

MUTaHUS ¥ Ipodeccro-
HAJILHOTO
CaMOOITPE/ICIICHUS
8.DKO0JIOrn4ecKkoro
BOCIIATAHHUSI

Pa3nen 3. Xumusa u
JKU3HB.

3.1 Xumusi B IPOMBIIIEHHOCTH.

[IpownsBoacTBO UyryHa.
[TpousBoACTBO cTamM.

3.2 Xumus B OBITY.

3.3 XumMunueckas
HpOMBII_HJIeHHOCTI: nu
OKpY’KaroIas cpesa.

[TonnMath 0 MPOHUKHOBEHUU
XUMHNYCCKHUX METOA0B, HOBBIX
BEIIECTB U HOBBIX MaTepUajoB B
OCHOBHBIE OTpACIU
MIPOMBIIIJIEHHOT'O TPOU3BO/ICTBA,
cdepy ObITa, 31paBOOXPAHCHUS.
[TonnmaTe, HanpuMep, Kakue
IIPOLIECCHI

MPOTEKAIOT B OKpYXkalolleil cpene,
KaK MO>XHO HCIIOJIb30BATh
COBpEMEHHBIE MaTepUaIbl UIH YTO
MPOUCXOOUT C JICKAPCTBCHHBIMU
npernapaTamMy B OpraHu3Me, JOKHbI
HUMETH OHpC,Z[GJIGHHBIﬁ YPOBCHB
TEXHUYECKOMW, €CTECTBEHHO-HAYYHOH
IIOATrOTOBKH, I-ITO6I:;I MNpUHHUMATh
MPaBWJIbHBIE PEIICHHUSI, CBI3aHHbIE

C MPOU3BOACTBCHHBIMU,

1.ITaTpuoTnyeckoro
BOCTTUTAHHUS
2.I'paxx1aHCKOTO
BOCIIUTAHHUSI U HPAB-
CTBEHHOT'O BOCITUTaHUS
JIeTEeX Ha OCHOBE
POCCUICKUX
TPaAUIIMOHHBIX
EHHOCTEH
S.Ilonynspusanuu
HAaY4YHBIX 3HAaHUHN Cpeau
nerei (Llennoctu Hay4-
HOTO TTIO3HAHUS)

7. TpynoBoro
BOCIHUTAHUS U
po¢eCcCOHATBLHOTO
CaMOONpPEeeIICHUS
8.9KOJIOrH4ecKoro




3KOJIOTHYCCKUMU U 6BITOBI:IMI/I
npoOeMaMu.

BOCIIUTaHUA

HUTOI'O: 34 yaca

KonTponpHbIx paboT-3

ITpakTuyeckux pabor-3




COI''TACOBAHO

IIpoTokoa 3aceqanusi MeTOANYECKOIO
00beIMHEeHUs yuHnTe/ieil Ha4YaJbHBIX
KJIACCOB, €CTEeCTBEHHO-HAYYHOr0 ULHKJA,
TYMAHUTAPHOIO IIUKJIA)

MBOYCOII Ne 13
oT 20 roga Ne 1

noanucsk pykopoaurenss MO @.U.0.

COI'JTACOBAHO
3amecTuTENIb JUPEKTOPA MO
YBP/YMP
MOANNChH d.N.0.
20 roaa
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