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Ili1anupyemMbie pe3yibTAThHI 0CBOCHHSI Y4€0HOI0 IpeaMeTa

B pe3yiabTarte uydyeHnus yueOHOro npeamera « XumMus» Ha YpOBHe
cpeaHero oouero o0pa3oBaHus:

BoinyckHuk Ha 62a30BOM YPOBHE HAYUYMTCSH:

— packpbIBaThb Ha MNpHUMEpax pPoJib XUMUU B (POPMHUPOBAHWK COBPEMEHHOMU
HAay4YHOM KapTHHBI MHUPA U B MPAKTUUECKON JIEATSILHOCTH YEJIOBEKA;

— JIEMOHCTPUPOBATh Ha MpHUMEpax B3aUMOCBSI3b MEXIYy XUMHUEH W JAPYruMU
€CTEeCTBEHHBIMHU HAYKaMU;

— PpacKpbIBaTh Ha MpUMEpax TMOJOKEHUS TEOPUH XHUMHYECKOTO CTPOCHUS
A.M. bytneposa;

— mnoHuMarth ¢uznyeckuil cMpica [lepuonnyeckoro 3akona .M. Menneneepa
M Ha €ro OCHOBE OOBICHATH 3aBHUCHMOCTH CBOMCTB XHMHYECKHMX DJIEMEHTOB M
00pa30BaHHBIX MU BEIIECTB OT YJIEKTPOHHOTO CTPOCHUS aTOMOB;

— OOBSCHATH TPUYMHBI MHOTOO0Opa3Ws BEMIECTB HA OCHOBE OOIIMX
MIPEICTABIICHUI 00 UX COCTABE M CTPOCHUH;

— TPUMEHSTH TpaBUja CHUCTEMATHUYECKOW MEXTYHAPOIHON HOMEHKIATYpPhI
KaK CpeACTBa pas3UyeHHs] M HACHTU(UKAIIUM BEIIECTB IO HMX COCTaBy U
CTPOCHHUIO;

— COCTaBJISAITh MOJICKYJIIPHBIE U CTPYKTYpHBbIE (OPMYJIBI OPTaHHUYECKUX
BEILIECTB KaK HOCUTeNleM MH(OpMallMM O CTPOSHHUM BEIECTBa, €r0 CBOMCTBAX U
MIPUHAJJICKHOCTH K ONPEETICHHOMY KJIACCy COSAMHEHUH;

— XapaKTepu30BaTh OpPraHWYECKHE BEIIECTBA II0 COCTAaBy, CTPOCHHUIO U
CBOWMCTBaM, YCTaHABIWBaTh NPUYUHHO-CIICICTBEHHBIE CBS3U MEXAY JaHHBIMU
XapaKTEPUCTHUKAMU BEIECTBA;

— TMPUBOJUTH MPUMEPHl XUMUUYECKHUX PEAKIMHA, PACKPHIBAIOIINX XapaKTEPHbBIE
CBOMCTBA THUITUYHBIX MPEACTABUTENCH KJIACCOB OPTaHUYECKHUX BEIIECTB C IEJIBIO
uX uaeHTuuKanuy u o0bICHEHHs 001aCTH MPUMEHEHHS,

— TMPOTHO3WPOBATH BO3MOXKHOCTh MPOTCKAHUS XWMHUYECKHX pEeaKIii Ha
OCHOBE 3HAHMA O THMAX XHMHYECKOW CBS3M B MOJIEKyJaX pPEareHTOB U WX
PEaKIMOHHOMN CITOCOOHOCTH;

— WCIIOJBb30BaTh 3HAHUS O COCTAaBE, CTPOCHHUHM M XHMHUYECKHUX CBOMCTBaxX
BEILIECTB JJ1s1 0€301aCHOT0 MPUMEHEHHUS B MPAKTUYECKOU eI TEIHbHOCTH;

— TPUBOAUTHL  MPUMEPHl  MPAKTUYECKOTO  HMCIIOJb30BaHUS  MPOIAYKTOB
nepepaboTKi HEePTH W TMPUPOJHOTO Ta3a, BBICOKOMOJICKYJSAPHBIX COCAMHEHUMN
(moJIMATUIICHA, CHHTETHYECKOT0 Kay4dyKa, alleTaTHOrO BOJIOKHA);

— TPOBOJUTH OMBITHI IO PACIIO3HABAHUIO OPTraHUYECKUX BEILIECTB: IIIUIEPUHA,
YKCYCHOM KHCJIOTBI, HENpPENEIbHBIX >XHPOB, TIIOKO3bI, Kpaxmayia, OEIKOB — B
COCTaBE MUIIEBBIX MPOTYKTOB U KOCMETUIECKUX CPEJICTB;

— BJIAJIETh TpaBWJIAMH WU TIpHeMaMu Oe30macHO paboThl ¢ XHUMHUYECKUMU
BEIIeCTBaMH U J1a00paTOPHBIM 000PYIOBaHHEM;



— YCTaHaBIIMBATh 3aBHCHUMOCTh CKOPOCTH XUMUYECKOW PEaAKIMH M CMEIICHUS
XUMHUYECKOTO PaBHOBECHS OT pPa3IMYHBIX (PAKTOPOB C IIENIBIO OIpPEACICHUS
ONTHMAJIBHBIX YCIOBUH MPOTEKAHUSI XUMHUECKHUX MPOIIECCOB;

—  MPUBOJUTH IPUMEPHI THIPOJIN3A COJICH B TOBCEAHEBHOM KM3HU YEIIOBEKA;

— TMPUBOJIUTH TIPUMEPHl OKHCIHUTEILHO-BOCCTAHOBUTEIBHBIX pPEAKIUNA B
PUPOJIE, MPOU3BOICTBEHHBIX MPOIIECCaX U KU3HECATCIbHOCTH OPTaHU3MOB;

— TMPUBOJIUTH TPUMEPHl XUMHUYCCKHX PCaKIHH, PacCKpPhIBAIOIINUX 0OIIne
XUMHUYECKHAE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB M HEMETAILJIOB;

— TMPOBOAWTH pacyeThl HAa  HAXOXKIACHUE  MOJCKYJISIpHOH  (opMyIibl
YTAEBOAOPOAA MO MPOAYKTaM CTOPAHHS M O €r0 OTHOCHUTEIHHOW TUIOTHOCTH H
MAacCCOBBIM JIOJISIM 2JIEMEHTOB, BXOISIIMX B €r0 COCTAB;

— BJIaJIETh TMpaBWIaMU O€30MAaCHOTO OOpalieHUus C €IKUMH, TOPIOYUMH U
TOKCUYHBIMH BEIIECTBAMU, CPEICTBAMH OBITOBOM XUMUU;

— OCYHIICCTBJIATH TIOMCK XUMHUYECKOH WH(OpMAnMM 10  Ha3BaHUSM,
uaeHTUGUKATOPaM, CTPYKTYPHBIM (DOpMyJiaM BEIECTB;

— KPWTHYECKH OIICHMBATh W WHTEPIPETUPOBATH XMMHYECCKYIO WH(MOpMaIIUIO,
COJIepKaIIyloCcsl B COOOIICHHMSX CPEACTB MAaccoBOWM HWH(OpMaImu, pecypcax
WHTepHeTa, HAYYHO-TIOMYJIIPHBIX CTaThsIX C TOYKU 3PECHHUS €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IEJISAX BBISBJICHHS OIIMOOYHBIX CYXICHUH W (OPMHPOBAHUS
COOCTBEHHOM MO3UIINH;

— TPEACTaBIATh TYTH PEIICHHs TIO0ATBHBIX TMPOOJIEM, CTOSIIHUX TIEPe.
YEJIOBEUECTBOM: IKOJIOTHYECKUX, DHEPTETUYECKUX, CHIPHEBBIX, U POJIb XHUMHH B
pEeIIeHNH 3TUX TPOOIIEM.

BoinyckHuk Ha 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYUThCSH:

—  WILIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U IB0TIOYUI0 OPCAHUYECKOU
XUMUU KAK HAYKU HA PA3TUYHBIX UCTOPUYECKUX IMANAX ee PA38Umusl;

—  UCNONb308aMb MemoObl HAYYHO20 NO3HAHUS NPU BbINOJHEHUU NPOEKMOo8 U
Y4ebHO-UCCNe008ameNbCKUX 3a0ay no U3YYeHUI0 C8OUCm8, CnOCOO08 NOJIYYeHUs U
PACNO3HABANUSL OP2AHUYECKUX BEUeCME,

—  00vACHAMb Npupody U Cnocodvl  00pPA308AHUS  XUMUYECKOU  CBA3U:
KOBAIEHMHOU (NOJNAPHOU, HeNOoJISAPHOU), UOHHOU, MEMALIUYECKOU, B00OPOOHOU — C
yenvio onpeodeeHUs XUMUYEeCKOU aKMUBHOCU eUeCms,

—  YCMAHABIUBAMb 2EHEMUYECKYI0 C853b MedNCOy KIACCAMU OPSAHUYECKUX
gewecms 01 0DOCHOBAHUSL  NPUHYUNUATLHOU — BO3MOICHOCU  NOJLYYeHUs.
OpeaHU4ecKux coeOuHeHull 3a0aHH020 COCMABA U CMpPOeHUs;

—  YCMAaHABIUBAMb 83AUMOCEA3U MedcOy pakmamu u meopuetl, NPULUHOU U
creocmeuem npu aHaiuze npooOIeMHbIX CUmyayuil U 000CHOBAHUU NPUHUMAEMBIX
peutenull Ha OCHO8e XUMUYECKUX 3HAHULL.



Pe3yabTaTrhl 0CBOCHUSI Kypca XUMUM
JInYHOCTHBIE Ppe3yJbTAaThl OTPAKAOT CHPOPMHUPOBAHHOCTH, B TOM
yucje B YaCTH:

1. IlaTpuoTH4eckoro BOCITUTAHUS

[ICHHOCTHOTO  OTHOIIGHHSI K  OTCYECTBEHHOMY  KYJIbTYPHOMY,
VCTOPUYECKOMY M HAayYHOMY HACJICAMIO, NMOHUMAHUs 3HAYCHUS XHMHUYECKOU
HayKH B XH3HH COBPEMEHHOTO OOIIECTBA, CHOCOOHOCTH BIANETh IOCTOBEPHOMN
uHpOpMaue O TEepPEAOBBIX JOCTHKCHHUAX W OTKPBITUSX MHPOBOM U
OTEYECTBEHHON XMMHYECKOW HAyKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
yCTpOMCTBE MUpa 1 OOIIECTBA;

2. T'paxxmaHCKOrO BOCHHTAHUS U HPABCTBEHHOT'O BOCIHTAHUS JCTEH Ha
OCHOBE POCCUICKUX TPAJAUIIMOHHBIX IICHHOCTEH

MPE/ICTABICHUS O COLMANBHBIX HOpPMax M TMpaBHJIaX MEXJIMYHOCTHBIX
OTHOUICHWH B KOJUIEKTHBE, TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOM
JESTENIbHOCTH MPH BBIMOIHEHUU YYE€OHBIX, TIO3HABATENBHBIX 33/]1a4, BBHIIIOJIHEHHH
IKCIIEPUMEHTOB, CO3/IaHIH YYEOHBIX MTPOCKTOB, CTPEMIICHHSI K B3aMMOTIOHUMAaHHIO
¥ B3aMMOIOMOIIM B TIpOIECCe OTOH Y4eOHOH IesATeTbHOCTH; TOTOBHOCTH
OLICHMBATh CBOE TIOBEJACHHUE W TOCTYNKM CBOMX TOBAapHIICH C TO3UIHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIIEICTBHIA TIOCTYIIKOB;

3.JlyXxoBHOE 1 HPAaBCTBEHHOE BOCIUTAHUE JETE€H Ha OCHOBE POCCHHCKUX
TPaIUIIMOHHBIX IEHHOCTEH

NPEJCTaBICHHS O MOPAIBHBIX HOpPMax H TpaBWIAX, CTPEMIICHHE K
YKPEIUICHUIO U TIOMYJISIPU3AlUU POCCUHCKUX TPATUIIMOHHBIX IEHHOCTEH.

4 IlpuoOuienne neTel K KyJIbTypHOMY Hacienuio (DcTeThueckoe
BOC-ITUTAHUE)

Pa3Butue dyBCTBa MNPEKPAcCHOro, paclIMpeHHe Kpyrozopa B OO0IaCTH

MCKYCCTBA, 3HAKOMCTBO C BBICTaBKaMH, IPHOOIIIEHHE K TeaTPaIIbHOMY UCKYCCTBY.

5. Tonynspuzauuu Hay4YHbIX 3HaAHUU cpenu aerert (LlenHocTn HaydyHOTO
MO-3HAHMS)

MupoBO33pEHYECKUX MPEACTABICHUN COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIOIINAX OCHOB JUUII IOHUMAaHUS
CYyIIHOCTH HAy4yHOM KapTUHbI MHpa; TMPEACTaBICHHM 00  OCHOBHBIX
3aKOHOMEPHOCTAX PA3BUTUSA IPHUPOJIBI, B3aUMOCBS3AX YEJIOBEKA C IPUPOAHOU
Cpenoi, 0 poJii MpeaAMETA B IO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIX MOTHMBOB, HAIIPABJICHHBIX HA IMOJYYEHUE HOBBIX 3HAHUU
o MpeaMeTy, HEOOXOOUMBIX sl OOBSCHEHUsS HAOII0JAeMbIX IPOIECCOB H
SIBJICHUU

MO3HABATENLHON M MH()OPMAIMOHHOM KYJBTYPhl, B TOM YHCJIE HABHIKOB
CaMOCTOSITEJIbHOM pabOThl C Y4EOHBIMU TEKCTaMM, CIPABOYHOM JIUTEpaTypoil,
JOCTYITHBIMU TEXHUYECKUMU CPEJICTBAMH MH(POPMAIIMOHHBIX TEXHOJIOTHIA;



UHTEpeca K OOyYeHHUIO U MO3HAHUIO, JI0003HATEIHLHOCTH, TOTOBHOCTH U
CIOCOOHOCTM K CcaM000pa30BaHUIO, HCCIIEOBATENbCKOM JESATEIBHOCTH, K
OCO3HAaHHOMY BbIOOPY HAIPaBJIEHHOCTU U YPOBHs O0yUYEHUS B ajbHEMIIEM;

6. ®u3MUYECKOro BOCIUTAHUS U (OPMHUPOBAHUS KYJIBTYPbI 340POBbs

OCO3HaHUsl LEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 3/I0pOBbIIl 00pa3 >KM3HM, OCO3HAHUS IOCIEACTBUM U
HENpUATHSA

BPEAHBIX MPHUBBIUEK, HEOOXOIUMOCTH COOTIOACHUS 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 NEATEIbHOCTH; MHTEpeca K
IPaKTHUECKOMY M3yUYeHUIO Mpodeccuii U TpyAa pa3iTuvyHOro poja, B TOM YHCIIE Ha
OCHOBE  IPUMEHEHHUs  NPEAMETHBIX  3HAHMW,  OCO3HAHHOIO  BbIOOpaA
VH/IMBUYAJIIbHON TPAEKTOPUU MPOAOKEHUSI 00pa30BaHus ¢ y4ETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTM K THPEAMETY, OOIECTBEHHBIX MHTEPECOB MU
MOTPEOHOCTEM;

8.  DKOJIOrM4ECKOro BOCIIUTaHUS

HKOJIOTMYECKU L€J€CO00pPa3HOr0 OTHOILEHUS K NMPUPOAE KAaK HCTOUHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIeCTBOBAaHUS, IOHUMAHUS LIEHHOCTH 3J0POBOTO U
Oe3omacHoro o0pasza >KM3HH, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY
buznyecKOMy U TICUXMYECKOMY 3J0POBbIO, OCO3HAHMS IIEHHOCTH COOJIOACHUS
npaBusl OE30MacCHOTO TMOBEACHHUS MpPU paboTe C BEIIECTBAMHU, a TaKXKe B
CUTYaIUsX, YTPOKAIOLIUX 310POBBIO U KU3HU JIOJIEH;

CHOCOOHOCTH MPUMEHATH 3HAHMS, MOJTydaeMble MPU U3yUYE€HUU TMPEeIMETa,
JUISl pELIEHNs 3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEW IPUPOIHON CPENOM, MOBBILICHUS
YPOBHSL  JKOJOIMYECKOM KyJIbTYpbl, OCO3HAaHHS TIJOOAJIBHOIO XapakTepa
HKOJIOTUYECKUX NMPOOJIEM U ITyTEeH UX PEIICHUs TOCPEACTBOM METOI0B IIPEIMETA;

HKOJIOTMYECKOTO  MBIIIJIEHUS, YMEHHUS PpPYKOBOJACTBOBAaTbCS WM B
[03HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLIMAJIBHOM MTPaKTUKE.

IIpeamMeTHbIe pe3yabTaThl:

1) chopmMupOBaHHOCTH MPEACTABICHUN O MECTE XMMHHU B COBPEMEHHOM
HAYyYHOW KapTHHE MUPA;IIOHUMAHUE POJIM XUMUHU B (DOPMHUPOBAHUH KPYrozopa H
(GYHKIIMOHATBHON TPaMOTHOCTH Y€JIOBEKa JIJIsl pEIIeHHs TPAKTUYECKUX 33/1aY;

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

3) BageHUEe OCHOBHBIMU METOJAMM HAYYHOT'O MO3HAHUS HUCIOJIb3YyEMbIMU
B XUMHUHU: HaOJIOJEHUE, ONMCAHHWE, HW3MEpPEHUE, OKCIEPUMEHT; YMEHHE
o0pa0atbiBaTh, OOBACHATH PE3YJIbTAThl IPOBEIECHHBIX OIBITOB U J€JIaTh BHIBOJIBI;
TOTOBHOCTh U CIOCOOHOCTb MPUMEHATh METOJbl IO3HAHUS IPU PELICHUU
IIPaKTUYECKUX 3a]1a4;



4) chopMHpPOBAaHHOCTh YMEHHUS JaBaThb KOJUYECTBEHHBIE OICHKU U
IPOBOAUTD PACUEThI [0 XUMUYECKUM (OpMYJIaM U YPABHEHUSIM;

5) BnaneHue mNpaBWIAMU TEXHMKH O€30IIaCHOCTHU IPH HCIOJIb30BAHUU
XMMHUYECKUX BEIIECTB;

6) CcpopMUPOBAHHOCTb YMEHHS KIACCU(PUIMPOBATH OPraHUYECKHUE
BELIECTBA U PEAKIUH 110 Pa3HbIM IIPU3HAKAM;

7) chopMHpPOBAaHHOCTP YMEHMs ONWUCHIBATH U pPa3inyaTb H3YyYEHHBIE
KJIACChI OPIraHMYECKUX BEILIECTB;

8) cpopMUPOBAHHOCTb YMEHHS JeNaTh BBIBOJbI, YMO3AKIIOUEHUS U3
HAOIOCHUM, XWMHUYECKHX 3aKOHOMEPHOCTEH, TPOrHO3UPOBATh CBOWMCTBA
HEU3YUYEHHBIX BEILECTB 10 aHAJIOTMH C U3yYEHHBIMU;

9) copmMupOBaHHOCTEYMEHHS CTPYKTYpUPOBATh MU3yUEHHBI MaTepuan u
XUMHYECKYIO0 HH(OPMAILIKIO, TTOJTy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB;

10) cdopmMupoBaHHOCTb COOCTBEHHOM TO3MLMHM [0 OTHOIIEHHUIO K
XUMHUUYECKON MH(POpMALUH, [T0JIy4aeMOM U3 pa3HbIX HCTOUHUKOB;

11) chopmupoBaHHOCTH yMEHHS  AHAIM3UPOBATH M  OLICHUBATh
NOCJIEACTBUSI NPOU3BOJCTBEHHOM U OBITOBOW JEATENBHOCTH, CBSI3aHHOM C
nepepaboTKON OPraHNYECKUX BEILECTB,

12) oBiageHHME OCHOBAaMM HAyYHOTO  MBILIUIEHHUS, TEXHOJOTHEH
UCCIIEIOBATENbCKON U MPOEKTHOM AESTEIbHOCTH;

13) chopMUpPOBAaHHOCT YMEHHUS TMPOBOJUTH SKCIEPUMEHTHI Pa3HOM
TUAAKTHYECKON HAIlPaBIEHHOCTH;

14) copmMHpOBaHHOCTh YMEHHS OKa3bIBaTh MEPBYI0 TOMOIIb MPH
OTpPAaBJIEHUAX, OXKOIrax M JAPYTHX TpaBMaxX, CBSI3aHHBIX C BEIIECTBAMHU H
71a00paTOPHBIM 000PYIOBAaHUEM.

MeTtanpeameTHble pe3yJbTaThl:

1) chpopMupoBaHHOCTH YMEHHMS CTAaBUTh LIEM W HOBBIE 3aJlaul B yuele u
MO3HABATEJIbHOMN JAESTENIbHOCTH;

2) oOBIaJeHHE TMpPUEMaMU CaMOCTOSITEIBHOTO IUIAHUPOBAHUS MyTen
JIOCTUKEHUS 11e7TU, YMEHUS BBIOUPATh d3(DPEKTUBHBIE CIIOCOOBI pellieHrs yIeOHbIX
Y TI03HABATEJbHBIX 33/1a4;

3) cpopMHUPOBAaHHOCTBYMEHHS  COOTHOCHUTH CBOM  JICUCTBUS  C
MJIAHUPYEMBIMU PE3yJIbTaTaMH;

4) chopMUPOBAHHOCTh YMEHHS OCYLIECTBJISATH KOHTPOJb B Ipolecce
JOCTHKEHHS pe3yNbTara, KOpPEKTUPOBATH CBOU JEHCTBUS;

5) chopmHupOBaHHOCTH YMEHHUS OIEHHBATh MPABHIBHOCTH BBITIOJHEHHS
y4eOHBIX 3a7a4 U COOCTBEHHBIE BO3MOKHOCTH U PELLICHUS;

6) cPOopMUPOBAHHOCTh YMEHHS aHAJIU3UPOBATh, KIACCUDUIIMPOBATS,
0000111aTh, BBHIOMPATh OCHOBAHUS M KPUTEPUU JUIsI YCTAHOBJICHHUS MPUYUHHO-
CJIEICTBEHHBIX CBSI3€il;

7) chopMupOBAaHHOCTh YMEHUS TPUOOPETATh U MPUMEHSITh HOBbIEC 3HAHMUS;



8) chopMHUPOBAHHOCTH YMEHHS CO37laBaTh MPOCTEUIINE MOJEIH,
UCIIOJIb30BaTh  CXEMbI, TaOJMIIbl, CHUMBOJIBI JUISl pEIIeHUs Yy4eOHBIX H
MO3HABATEJIbHBIX 33/1a4;

9) oBiageHMe Ha BBICOKOM YPOBHE CMBICIOBBIM YTEHHEM Hay4YHBIX
TEKCTOB;

10) chopmupoBanHOCTh yMeHUs 3G(PEKTUBHO OPraHU30BHIBATH Y4EOHOE
COTPY/JIHUYECTBO U COBMECTHYIO JE€ATEIbHOCTh, pabOTaTh MHAWBHUAYAIbHO C
Y4€TOM OOIINX UHTEPECOB;

11) chopMUPOBAaHHOCTP yMEHHSI OCO3HAHHO HCIOJIb30BaTh pPEUEBbIC
CPEICTBA B COOTBETCTBHH C 33JadaMH KOMMYHHKAIUH;

12) BbICOKMI YPOBEHb KOMIIETEHTHOCTHU B 00nactu ucnonb3oBanus UKT;

13) chopMHPOBaHHOCTH YKOJTOTUIECKOTO MBIIIICHUS;

14) chopmMUpOBaHHOCTH yMEHHUS MPUMEHIThH B [O3HABATEIbHOM,
KOMMYHUKATUBHOW U COIMAIIbHOW MPAKTUKE 3HAHUS, MOJTYUYEHHBIE PU U3YYCHUU
peaMera.

Coaep:xanue y4e0HOro npeaMmera
10 knacc
1.0cHOBBI Oprannyeckoi xumMuu (4 4)

1

Opzeanuueckue gewecmea . Opeanuyeckas xumusi. [1osBieHne U pa3BUTHE
OpPraHM4YeCKOM XWMHM Kak Hayku. [IpeaMer opranmuyeckor xumuu. Mecto u
3HAYEHUE OPraHMYECKON XUMUHU B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHHUE KaK MOPSAAOK COEAUMHEHHS aTOMOB B MOJIEKYJIE
COTJIACHO MX BaJEHTHOCTU. (OCHOBHBIE TIOJOKEHUS TEOPUM XHUMHYECKOTO
CTPOEHHSI OpraHuveckux coenuHeHuit A.M. bytinepoBa. YTriepoaHblli CKeleT
OpraHnyveckoi MoJieKyJibl. KpaTHOCTh XMMHUYECKON CBSI3U. 3aBUCUMOCTH CBOMCTB
BEIIECTB OT XUMUYECKOTO CTPOCHUS MOJIEKYI. M30Mepus u u30Mepshl.

Cocmosinue  271ekmpoHo8 8  amome.Onepeemudeckue  YPoSHU U
nOOYpOoBHU. DNIeKMPOHHbIEOPOUMAnU. S-O1eKmpoHbl U p-onekmponsl. Chun
anekmpona. CnapenHvle 21eKmponsl. nekmponnas konguaypayus. I paguueckue
9eKMPOHHbBIE POPMYIbl. DNEKMPOHHAS NPUPOOA XUMUUECKUX CB3€ll, T-C8A3b U O-
c6:3b. Memoo eanenmuuix céssell.

[lonsTe o d¢yHkuuoHanbHOUW rpymme. [lpuHnunsl Knaccudukanuu
OpraHUYeCcKUX coeluHEeHH. CucTemMaTudeckas MEKIyHapoAHash HOMEHKJIATypa U
IPUHLINIIBI 00pa30BaHUs HA3BaHUN OPraHUYECKUX COCTUHEHU.

1KVDCI/IBOM 0003HaueHsl auaakTnueckue exuuninl, 1ooasiaeHnsle K [IOOIT COO u3 aBTOPCKOil IPOrpaMMBL




[Ipaktuueckass pabora Ne 1. KauecTBeHHOe ompeneneHue yriiepoaa,
BOJIOPOIa M XJIOPA B OPTAaHMYECKHUX BEIIECTBAX.
2. Yenesooopoowl (9 u)

Ilpeoenvuvie yzneeodopoodvt - ankanbl. CmpoeHue MONeKYIbl Memand.

’Bos6ysicoennoe  cocmosnue — amoma  yenepoda.l ubpuousayus — amomHbvix
opbumarnei.  OnempoHHOe U  NPOCMPAHCMBEHHOE  CMPOEHUe  AJIKAHOS8.
['omomornueckut psa ankaHoB. ['omosiorn. [omonocuueckas  pasHocme.
Howmenknatypa. M3omepusi yriiepogHOro ckenera.3aKOHOMEPHOCTH HW3MEHEHUS
bu3ndecKkuX CBONCTB. XMMHYECKHE CBOWCTBA (HA MpUMEpPEe METaHa W OTaHa):
peaxkuu 3amelleHus: (raJoreHUpOBaHKe), TETHIPUPOBAHUSI U UOMepU3ayuu Kak
CIOCOOBI MOTYYEHHUST BAXKHEHIIINX COCTMHEHUN B OPTraHUYECKOM CUHTe3e. [[enHvle
peaxyuu. Ceob600Hble palduxanvi.]'OpeHHe MeTaHa KaK OJWMH U3 OCHOBHBIX
MCTOYHUKOB TEIJIa B MPOMBIIIIEHHOCTH U OBITY./ an02eHonpou3800HbleAIKAHOS.
HaxosxaeHnue B mpupojie ¥ NpUMEHEHHE aJIKaHOB.

Jlabopamopuwiti  oneim  Ne 1 Hszeomoenenue mooeneu  MOJeK)
Y271e8000pP0008

Llonsmue o UUKTIOATIKAHAX.

Henpeodenvnvie yz2nee00opoodvi. AJkeHbl. CmpoeHue MOJEKY1bl _INUICHA.
Tomostormyeckmii psx  ankeHoB. HomeHkiatypa. sp°  —cubpuouszayus.
HN30oMepus yriiepoaHoro ckejierta v MmoJio:KeHUs] KPATHOW CBSI3M B MOJIEKY.Ie.
Ilpocmpancmeennasn uzomepus (cmepeouzomepus). Ilonyuenue u xumudeckue

CBOMCTBa  (Ha  mpuMepe  OSTUJIEHA):  peaKIUu  MPUCOETUHEHUS

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

croco0 monmydeHus: (PYHKITMOHAIBHBIX TPOW3BOIHBIX YTJIEBOJOPOIOB, TOPEHUSI.
Ilpasuno  Maproenurxoea. Kauecmeennvie peakyuu Ha  OBOUHYIO  CB:A3b.
[lonuMmepuzanusi STUJIEHA KaK OCHOBHOE HAIPABJICHHE €ro HCIOJIb30BaHUS.
Buvicokomonexynapnvie coeounenusi.

[TpakTrueckas padota Ne 2. [lonydeHnue aTuieHa 1 U3y4eHHE €r0 CBOMCTB.

AJIKaIneHbI(OueHosvle  y2ieeodopoosl) u Kayuyyku. Ilonstue 00
aNKaJeHax Kak YrieBOAOPOJax C JBYMS JBOWHBIMU CBSI3SIMU. M3omepus u
Homenknamypa. Jusunun (6ymaouen-1,3). Hzonpen (2-memunboymaouen —
1,3).Conpsiocennvle  ogotinvie  ceasu. llonyuenue  ankaouenos.  Peakyus

2
[MomgepKHYTHIM KypCUBOM 00O3HAYCHBI TUIAKTHIECKUE €IUHHUIIBI, COOTBETCTBYIONINE OJIOKY PE3yIbTaTOB
«BBITTyCKHUK TOJTYYIHT BO3MOXKXHOCTD HAYIHTHCS.



npucoedurernus (eanocenuposarnus). Ilomumepusarnus auBuHuia (Oyraauena-1,3)
KaK CIoco0 MOMy4YeHUs] CHHTETUYECKOTO KaydyKa.

Aaxunbl.Cmpoenue Moaekyivl ayemunenda. I'oMOIOTUYECKUN sl AIKUHOB.

Homenknatypa. M3oMepus yriaepoIHOro CKejieTa M MOJIOKEHUsI KPaTHOW CBSI3U B
Mosekyne.Meoicknaccosasn uzomepus. Sp —eubpuouzayusi. XMMUUYECKHUE CBOMCTBA
(Ha m§OpuMmepe aleTUJIEHA): peaklUud MPUCOEAUHEHHS (TaJoreHUpPOBAHUE,
euopupoganue, TUIpATALUs, 2uUOpPO2alo2eHUposanue) W NoaUMepuU3ayuy Kak
Croco0 TOJIy4eHHUsS] TOJMMEpPOB W JPYTHX TMOJE3HBIX NPOAYKTOB. [opeHwme

AlCTUJICHA KaK MCTOYHHK BBICOKOTCMIICPATYPHOIO INNIAMCHH JUUIA CBAPKU M PC3KHU
MCTAJIIIOB. HpI/IMeHeHI/Ie aliCcTUJICHA.

ApeHbl (apomamuueckue y2neeo0opoowt). Hszomepus u HOMEHKIAMYpa.
ben3on kak npeacTaBUTeNb apOMATHYECKUX YITIEBOAOPOAOB. Cmpoenue MoaeKynsl

benzona.benzonvrnoe roavyo. Tonyon. Hzomepus 3amecmumeneti. XAMHYECKUC
CBOMCTBA: peakluu 3aMelleHus (TraJoreHUpoBaHUE) KaK CHoco0 MOIydYeHus
XUMUYECKUX CPEJCTB 3alllUThl PACTEHHM, MPUCOEAUHEHUS (TUIPUPOBAHUE) Kak
JI0OKA3aTelIbCTBO  HEMpEAeNbHOro Xapakrtepa OeH3ona. Peakuus ropenws,
Humposanus.. [lpumenenue Oenzona.llecmuyuovl .l enemuueckasn c6sa3b apeHog ¢
opy2umu y21e6000po0aMmu.

Xumus u 3Hepretuka. [Ipupoaneie nctounuku yrinesogoponos. IIpupoassiin
U TOMYTHBIA HE(TSIHOW Ta3bl, X COCTAaB M HCIOJb30BaHHE. KameHHbll )20b.
CoctaB Heptm m ee mepepabotka. [lepeconka negpmu. Pexmugpuxayuonnasn
KOJIOHHA. Hedrenmponyktel.  bensun.  Jluepoun.  Kepocun. — Kpexume
Hegpmenpooykmoa. Tepmuueckuii u KamanumudecKui KPEKUH2U.
Iuponuz.OxtanoBoe uymucio OeH3uHa. OxpaHa OKpyXarolled cpeapl MpH
HedTenepepabOTKe M TPAHCIOPTUPOBKE HEPTEHPOIYKTOB. AJIbTEpPHATUBHBIC
MCTOYHUKH YHEPTHUU.

Jlabopamopuwiii onvim Ne2. Oszuakomnenue ¢ obpasyamu npooyKmos
Hegpmenepepabomxu

3.Kucnopoocooepscawjue opeanuueckue coeounenus (12 u)

Couptel.Oonoamomnvie npeoenvHvle cnupmsl. OYHKYUOHAIbHAS 2PYRNA
cnupmos Knaccudukanus, HOMEHKIATypa, H30Mepus COUPTOB. I[lepsuunuvlil,
BMOPUYHLILL U MpemuyHbvlll.  amomvl  yerepoda.  Bodopoomas — ceszv.
MertaHon(memunosgolti cnupm) W STAHOJN(2MUNLOBLIL CNUPM) KaK MPEICTABUTEIH
NpeIeIbHBIX OJHOATOMHBIX CIHUPTOB. [lonyueHue W XUMHYECKHE CBOMCTBa (Ha



npUMepe METaHOla W JTaHOja): B3aUMOJCHCTBHE C HATpHEM Kak Crocod
YCTAHOBJICHUSI HAJIMUYWS TUIPOKCOTPYIIbI, PEAKIMs C rajJoreHOBOJAOPOJIaMH Kak
crnoco0 TMOJy4YeHUsl pacTBOPUTENEH, HOeruaparanus Kak Crnoco0 MoJydyeHus
sTHieHa.  Peakumst  ropeHusi:  cnupThl  Kak  TomiuBO.  Chupmogoe
opooicerue. Depmenmol. [IpuMeHeHne MeTaHoJa W dTaHONMA. DUBHOTOTHYECKOE
JNEHUCTBHE METAHOJA U 3TAHOJIA Ha OPTraHU3M YEJIOBEKA. AIKO20aU3M.

Jlabopamopmnwiii onvim Ne 3. Oxucnenue smanona oxcuoom meou (11)

MHnozoamomuvie cnupmsi. ITUIACHTIIMKOIb U TJIMIEPUH KaK MPEACTaBUTEIH
IpeiesIbHBIX MHOTOATOMHBIX cUPTOB. KauecTBeHHast peakiivsi Ha MHOTOATOMHbBIE
CIIUPTBI W €€ TMPUMEHEHUE [Jid paclo3HaBaHUs TJIMIIEpUHA B COCTaBe
KOCMETHUYECKHX cpencTB. [IpakThueckoe NPUMEHEHHE OSTUIICHIJUKOIA U
TJIUIEPUHA.

Jlabopamopmuwiii onvim Ne 4. Pacmeopenue 2nuyepuna 6 800e u peakyuu e2o
¢ eudpoxcuoom meou (1)

®enonAdpomamuueckue cnupmol. CTpoeHUE MONEKYIHBI (heHoma. Bauunoe
BIUAHUE AMOMO8 8 MoJeKyle heHona. Xumuyeckue coUcmea: 83aumooeticmaue ¢

Hampuem,  2UOpPOKCUOOM _ Hampus,  bpomom.Kauecmeennas — peakyusi Ha
¢enon.llpumenenue genona.

Jlabopamopmuwiii onvim Ne 5. Xumuueckue ceoticmea gherona

Aabaeruabl.Anvoecuonas epynna.Metananb (popManbierua) M 3TaHAID
(ameranpaerusy) Kak MOPEACTABUTENU NPEACNbHBIX  albJeruaoB./lonyuenue
anvoe2udos.Peakyuu oxucnenus u npucoeounenusi anvoecudos. KauecTBeHHbIE
peakuuu Ha KapOOHWIBHYIO rpynmy (peakuus «cepeOpsHOro 3epkaiiay,
B3aumozeicTeue ¢ ruapokcusiom Meau (1) u ux npumenenue ajss oOHApYKEHUS
NpeAesbHbIX aJbJACTUIOB B MPOMBIIIIEHHBIX CTOYHBIX BOAaxX. TOKCHYHOCTH
anbaerunoB. [I[pumenenre popManpaeruia u aueTaibIerua.

Jlabopamopnwiii onvim Ne 6. Oxkucnenue memauansi (IMauais) OKCUOOM
cepedpa (1). Jlabopamopnwiti onvim Ne7 Okucnenue memanais (ImManans)
euopokcuoom meou (11)

Kemonvwl. H30mepus u nomenxknamypa.

KapOonoBble kucaorbel.Kapbokcunvnas  epynna  (kapboxcozpynna,).
Hzomepuss u nmomenxiamypa xapoonosvix xuciom.OOHOOCHOBHble NpedeibHble
Kapbonoevle  Kuciromol. Mypasbunas Kucioma. YKCyCHas KHCJIOTa Kak
MPEACTaBUTENh TPEIETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCHOT./lonyuenue u



XUMHUYECKHE CBOWMCTBA (HA MPUMEpPE YKCYCHOM KHUCJIOTHI): pEaKUUU ¢ METaJUIaMH,
OCHOBHBIMU OKCHJAMH, OCHOBAHUSIMU M COJISIMU KaK MOATBEPKICHUE CXOJICTBA C
HEOPTraHWYECKUMH KUCTOoTaMH. Peakius sTepupuKalui Kak Croco0 MOoJy4YyeHus
CIOXKHBIX 3¢upoB. [Ipumenenue ykcycHoil kucnotel.Ayemamsi. IlpencraBienue o
BBICIINX KapOOHOBBIX KUCIIOTaX.

[Ipaktuueckas padota Ne 3. [TonyueHue u cBOMCTBAa KApOOHOBBIX KUCJIOT.

[Ipaktuueckass pabora Ne 4.PenieHue 3KCIEpUMEHTAJIbHBIX 3a7ad Ha
pacro3HaBaHWE OPraHMYECKHUX BEIIECTB.

Choxuble 3¢pupbl u kupbl. CroxHble 3(QUpPbl Kak MPOIYKTHI
B3aMMOJECHCTBHS KapOOHOBBIX KUCIOT co cnuptamu. Homenknamypa Ilonyuenue,
Xumudeckue c80UCmea clodxcuvix 2¢upos. Peaxyus smepughuxayuu. [llenounoii
2UOPONU3 CNOMNCHO20 3Pupa (omvlrenue). TIpuMeHEHUE CIOXHBIX 3(PUPOB B
NUIIEBOIN U map(roMepHOil MPOMBIIIIIEHHOCTH.

XKupsl Kak cloXHBIE YPUPHI TIUIEPUHA U BBICIIUX KapOOHOBBIX KHUCIOT.
PacturenpHble M JKMBOTHBIC XUPBI, UX COCTaB. PacriozHaBaHHE pPACTUTEIbHBIX
KUPOB HA OCHOBAHMM HX HENpeNenbHOro xapakrepa. I[Ipumenenue Kupos.
I'naponan3 uim OMbBUIEHUE KUPOB KaK COCOO MPOMBIIIJIEHHOTO MOJYYEHHUs COoJen
BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT.
Moromue cBoiicTBa MbL1a. Cunmemuueckue mowowue cpeocmasa.

Jlabopamopnuwiti oneim Ne 8 Pacmeopumocmb scupos, 00Kkazamenbcmeo ux
HEenpeoenbHo20 XapaKkmepda, OMbLIEHUE HCUPOS.

Jlabopamopuwiii onvim Ne 9. Cpasnenue c8oticme mviia U CUHMEMUYECKUX
MOKOWUX CPeOCm8

Yraesoawl. Krnaccudukamus yrimeBogoB. Haxoknenue yrieBojoB B
npupose.Monocaxapudwr. 1'0KO3a Kak aibAeTHAOCIUPT. BpOKEHUE TIIHOKO3BI.
Dpykmo3sa. Onuzocaxapuowi. Jucaxapuowi. Caxapo3a. Tuoponus
caxaposvl. Ilonucaxapuowvl. Kpaxmai u 1meirono3a Kak OMoJI0TUYECKUE TOTUMEPHI.
I'nukoeen. Peaxyus noaukonoencayuu. XUMUYECKUE CBOWMCTBAa Kpaxmana u
LEJUTIONI03bl  (TUJIPOJIN3, KAauyeCTBEHHAs peakius ¢ HOJAOM Ha Kpaxmal U €€
pUMEHEHUE JIJIsi 0OOHApYKEHUsI KpaxMalia B MpoAyKTax nutanus). [Ipumenenue u
OunoJornyecKas pojb yriaeBoaoB. Ayemunyenntonosza. Ilonsarue 00 UCKYCCTBEHHBIX
BOJIOKHAaX Ha MpUMEPE alleTaTHOTO BOJIOKHA.Kaccugukayus 6010KoH.

Nnentudukaius opraHudecKuX COeIUHEHUMU. [ enemuueckas c6si3b Meducoy

KIACCaMUu __ Op2aHu4eckux  coeQuHeHutl. TUTIbl  XUMUYECKHMX  peakiuid B

OPTaHUYECKON XUMHH.
Jlabopamopmuwiii onvim Ne 10. Ceoiicmea e1t0K03bl KAK alb0e2uo0oCnupma.

Jlabopamopuwiii onerm Ne 11. Bzaumooeiicmaue caxaposvi ¢ euOpoKCuoom
Kanvyus



Jlabopamopnwiti oneim Ne 12. [Ipucomosnenue KpaxmaibHo20 Kieticmepa u
83aumooeticmsue ¢ UOOOM.

Jlabopamopmuwiti onvim Ne 13. ['uopoauz kpaxmana.

Jlabopamopmuwiii onvim Ne 14. O3nakomnenue ¢ 0bpazyamu npupooHvIX U
UCKYCCMBEHHBIX 80JIOKOH

[Ipaktnueckass pabora Neo 5. Pemnenune sKCIepUMEHTANbHBIX 3a7ad Ha
IIOJIyYEHHE U PACIIO3HABAHUE OPTraHUYECKUX BEIECTB.

4.A30mcooepicaniue opeanuueckue coeounenus. (4 u)

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

AMHUHOKHCHOTBI HM  Oeaxku. CocTtaB U HOMEHKJIAaTypa./3omepusi.
AMUHOKHUCIIOTHl KaKk aM(OTEpHbIE OPraHUYECKHE COCAUHEHUS.BUnonsapHuill UOH.
llenmuonas (amuonas) ecpynna. llentunHasi CcBs3b. Xumuueckue ceolicmea
amunoxucaom. Ilenmuowl. Ilonunenmuowl. I nuyun. bnogornyeckoe 3HAYCHHE O-
amMuHOKHCT0T. O0MacTh MPUMEHEHHUSI aMHUHOKHCIIOT.

benku kak mpupomseie  Owomonmmepbl. CocTaB W CTPOCHHE
oenkoB.Cmpykmypa 0enkosou MONeKyIvl (nepeuunas, 6MopuyHas, mpemuyHas,
yemeepmuynas). XUMHUYECKHE CBOWCTBA OETKOB: THAPOJIN3, JACHATYpAIHS.
OOHapyxeHue OCJIKOB TMPH IIOMOIIM KauyeCTBEHHBIX (IIBETHBIX) pEaKIui.
[TpeBparenus 6eaKoB Uiy B opranu3me. bronorndeckune GpyHKmnu OEIKOB.

Azomcooepocawue cemepoyuriuyeckue coeounenus. llupuoun. Iluponn.
Hupumuoun. Ilypun. Asomucmsie 0CHOBAHUS.

HyKJZeMHOSble Kuciomal. Hymeomudbl. KOMI’UleMeHmaprle asomucmvle
OCHOBAHUAL.

Xumus u 300poswe uenogexa. PapmaxonouiecKas Xumus.
Jlabopamopmuwiti oneim Ne 15. I]eemuvie peaxyuu nHa b6eiku
5. Xumusn nonumepos (5 u)

lonumepvi. Cmenenv noaumepuzayuu. Monomep. CmpykmypHoe 38e€HO.
Tepmonnacmuunvle noaumepol. Cmepeope2ynsapuvie noaumepsl. [lonusaTuneH Kak
KPYIMHOTOHHAXXHBIN MPOJYKT XUMHUECKOTO MPOU3BOICTBA. [IpMeHeHne 3TuiieHa.
THonunponunen. Ilonumempagpmopsmunen.



Tepmopeakmu6Hnvie  noauMepbl. Denongopmanvoezuonsvie CMOJIbL.
IInacmmaccol. @enonnacmol. Amunoniacmel. Ilenonnacmol.

HarypanbHbiil 1 CUHTETHUECKUN KaydyKH. Bynkanu3anus kaydyka. Pe3una.
[IpumeneHue kayuyka u pe3sunbl. 20onum . Cunmemuueckue Kay4yKu.

Cunmemuueckue gonoxna. Kanpon. Jlagcan.
Jlabopamopnwiii onvim Ne 16. Ceoiicmea kanpoHa

[IpakTtuyeckas padora Ne 6. Pacrio3HaBaHue njaacTMacc U BOJIOKOH.
Tunel pacyeTHbIX 3a1a4:

Haxoxnenue MoliekynsipHOM (DOpMyJibl OpraHMuYecKOro BeIeCcTBa IO €ro
IUVIOTHOCTM M MAacCOBBIM JOJSIM 3JEMEHTOB, BXOJAIIMX B €ro COCTaB, WM IO
IPOIYKTaM CrOpPaHUS.

PacueTsl MaccoBOi 1071 (MacChl) XUMUYECKOTO COEIMHEHHS B CMECH.

Pacuetsl Maccel (00beMa, KOTMUECTBA BELIECTBA) MPOAYKTOB PEAKIUH, €CIIU
OJTHO U3 BEIIECTB JIJAHO B U30BITKE (MMEET MPUMECH).

PacyeTsl maccoBoi win OOBEMHOM JOJMM BBIXOJA MPOAYKTa PEaKUUU OT
TEOPETUYECKH BO3MOKHOTO.

Pacuetsl TermoBoro adexra peakium.

PacueTsl 00beMHBIX OTHOIIEHUH T'a30B MPU XUMUYECKUX PEAKIUIX.

Pacuetsl macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUHU, ECIH
OJHO W3 BELIECTB JaHO B BHUJE pPacTBOpAa C ONPEAECICHHON MacCOBOM JOJIEeH
PacTBOPEHHOTO BEUIECTBA.

11 knacc

6. TeopeTtudeckue ocHOBBI XuMuu (204)

Baoicnetimue xumuueckue nomamus u 3aKOHbl. Xumuyeckuu d71eMeHm.
Amommusiit Homep. Maccogoe uucno. Hyxknuowvl. Paduonyknuowl. Hzomonuvl. 3axon
COXPAaHEeHUs MACChbl 8eujecms. 3aKoH COXpanenus npespawerus suepauu. /legpexm
maccenl.

Crpoenue BemectBa. CoBpeMeHHasi MOJICNb CTPOCHUS aTOMa. DJIEKTPOHHAS
KoHurypauuss aroma. [ paguueckan snekmponnas ¢popmynra.OchosHoe u
8030yarcoennvle cocmosanus amomos. Kinaccudpukaiys XUMUIECKUX SJIEMEHTOB (S-,
p-, d-snemenThbl). OCOOCHHOCTH CTPOCHUS DHEPreTHYECKUX YpOBHEW atoMoB d-
anemeHToB.  Ilepmogmueckass  cuctema  xuMuYeckmx — snemeHtoB .M.

MenneneeBa./lanmanoudwvl. Axkmunouowl. Fckyccmeenno nonyyennvle 1eMeHmbl.



@usnuecknit cMmbica Ilepuommyeckoro 3axkona .M. Menneneesa. lIpuuunel un
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB 3JIEMEHTOB M UX COCIUHEHUH IO IEpUOaM
u rpynnaMm. Baremmnocms. Banemnmmuwvie 6o3modicnocmu amomos. BoOoopoomvie
COeOUHEHUs.

DJeKTpOHHAs puposaa XUMUYECKON CBSI3U.
DJEKTPOOTPUIIATEILHOCTE. BUIbI XUMUYECKOH CBsI3U (KOBaJCHTHAs (TOJIIpHAsl U
HETOJISIpHAsl), HMOHHAs, METAJUIMYecKas, BOJOPOAHAs) ¥ MEXaHH3MBI €€
o00pasoBaHus. neKmpoHHas popmyaa.

Tubpuousayus amomHvix opoumaneil.

KDMCI’I’ZCUZJZM'-leCKMe u aMOD¢Hbl€ eeulecniea. Tunuol KpUucmailiu4eCKux peuenoxK

(CZMOMHCI}Z, MOJEKVIIAPDHAA, UOHHAA, Mema]lJZMLlGCKaﬂ). 3asucumocmo ¢M3MV€CKMX

ceolcms eewecmea ont muna

KDUCIMANLIUYECKOU  pewemky.  IDnemenmapHas  adveuxka.  [IpudnHbI

MHOTrooOpasusi  BemiecTB./loaumoppuszm. Honumopghuvie  moouguxayuu.
Annomponus. Hzomepus. I'omonocus. Xumuyeckuii cunmes.

XUMHUYECKUE peakuuu.Peakyuu pasnodicenus, COeOUHeHus, 3ameujeHus,
obmena. JOxzomepmuueckue u IHOomepmuyeckue peakyuu.Oopamumvie U
Heobpamumvle  peakyuu. Tennosou  s¢ghgpexkm  peaxyuu. 3axon Tecca.
Tepmoxumuueckue ypaeuenus. Tennoma oopazosanus. Tennoma ccopanus.

['omorenHble u reTeporeHHble peakuuu. CKOpOCTh peakluH, €€
3aBUCUMOCTh OT Pa3JIMYHBIX (DAKTOPOB: MPUPOMBI PEATHPYIONIUX BEIIECTB,
KOHIICHTPAIlUM PEarupyronux BeELIECTB, TEMIEPATypbl, IUIOMAAN PEaKIIMOHHON
NMOBEPXHOCTH, HaNW4Ms KaTaiuzatopa. Ponb KkaTanuzaTopoB B MPUPOJE U
MPOMBILIJIEHHOM  TMPOU3BOJCTBE.  AKMUBUPOBAHHBIU  KOMNJIEKC. 3akon
Oeucmeyrowux  macc.  Kunmemuueckoe  ypagmnenmue  peaxkyuu. Kamanus.
Kamanuzamop.  Hneubumop. Iomocennvlii u  2emepoeeHHblli  Kamauus.
Kamanumuuecxkue peaxyuu.

Jlabopamopmuwiii onvim Nel. H3yuenue enusiHus pasiuuuvix (axmopos Ha
CKOpPOCMb XUMUYECKUX PeaKyul.

OOpatumocTh peakuuil. XMMHYECKOE PABHOBECHE U €r0 CMEIICHHE M0
JEHCTBHEM PA3NUYHBIX (HAKTOPOB (KOHILEHTPALUA PEAareHTOB WM MPOAYKTOB
peakuuH, JaBJIEHWE, TeMIlepaTypa) [Uisl CO3J4aHUsl ONTHUMAJbHBIX YCIOBHM
IIPOTEKAHMS XUMUYECKUX NpoueccoB. [lpunyun Jlelllamenve.



Jucnepcuvie cucmemst. llowamue o KOJLIOUOAx (30]114, 26]114). Hcmunnvie

pacmeopbsi.l pybooucnepcuvie cucmemvl (CycneH3uu u aImyarscuu).Aaposzonu.

Cnocobvl  evipadiceHusi  Kowyewmpayuu  pacmeopos.  Monapnas
KOHYeHmpayusi (MOJISIPHOCMb).

Jlabopamopmuwiii onvim Ne2.Onpedenenue peaxyuu cpeovl YHUBEPCATbHBIM
UHOUKAMOPOM

Jlabopamopmnwiti onoim Ne 3. I'uoponusz conetl

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

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

Booopoouwiii noxazamens. pH pacTBopa Kak IOKa3aTellb KUCIOTHOCTU
Cpepbl.

['uaponus coneit. I uoponus opeanuueckux sewjecms. 3HadeHUE TUAPOIIN3A B
OroIornYecKuX OOMEHHBIX MPOIIECCaX.

OKUCANTENFHO-BOCCTAHOBUTEIbHBIE peaxkiuu B npUpoJE,
OPOM3BOACTBEHHBIX  Mpolleccax U JKU3HEAEATEIBbHOCTH  OPTraHU3MOB.
OKHUCIAUTENFHO-BOCCTAHOBUTEIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAUIOB
TJIABHBIX M TOOOYHBIX MOATPYMI (MeIb, Kele30) W HEMETAJIOB: BOAOPOJA,
KHCJIOPO/a, TaJOr€HOB, Cepbl, a30Ta, (hocdopa, yriepoaa, KpEeMHHUS.

Inexmpoxumuyeckue peaxkyuu. Ianveanuyeckuii s1emenm. IDNeKmMpoowbl.
Anoo. Kamoo. Axkymyasmop. Tonnuenwiil o1emenm. neKmpoxumusl.

P50 cmanoapmmuvix snexmpoonvix nomenyuanos. Cmanoapmusie ycilo8usl.
Cmanoapmmulii 6000pOOHbLIL 2EKMPOO.

KOppOSI/Iﬂ MCTAJIJIOB: BHUJbI KOPPO3HH, CITOCOOBI 3alllUTbl MCTAJIJIIOB OT
KOPPO3HNH. 3]161(71’11?0]1143 pacmeopos u pacniasos. llpumenenue anexmpoausa

6 NPOMbBIWIIEHHOCMU.

7. Heopzanuueckasn xumusn (11 u)

Memannwvi. Cnocobvt nonyuenuss memannos. Jleekue u  msoicenvie
memannvl.Jleckue u myzonnasku memannvi. Memannuueckue snemenmol A- u b-
epynn. Meow. [{unuk. Tuman. Xpom. Kenezo. Hukenv. Ilnamuna.



Cnaasvi. Jlecupyrowue oobasku. Yepnvie memannwi. Llgemuvie memainul.
Yyeyn. Cmans. Jlecuposanuvie cmanu.

OKcuobl u 2UOPOKCUObL MEMAINOB.

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

Kucnomusie oxcuowvi. Kucnopoocooepcawue xkucromol. Cepuas Kucioma.
Azomuasn kucioma.

Booopoousie coeounenus nememannos.
[I'enemuueckas c6s3b HEOP2AHUYECKUX U OP2AHUYECKUX BeUeCMS.

[TpakTudeckas padora Ne2. PemieHue skcriepuMeHTaIbHBIX 3a7a4 IO TEMeE
«MeTaniby.
[TpakTudeckas pabora Ne 3. PereHue sKCIepUMEHTAIBHBIX 3a7a4 MO TEME
«Hemertamnby».
8.Xumus u xku3znsp (3 4)

Hayunble MeToApl TO3HAHHMS B XUMHUHM. VICTOUHUKM XMMHUYECKON
unpopmarmu. [louck wuHPOpMaAMK 1O  HA3BaHWUSIM, HACHTU(UKATOPAM,
CTPYKTYpHBIM QopMmyaam. MoaenupoBaHue XMMHUYECKUX MPOLIECCOB U SIBJICHMIA,
XUMUYECKUl anaiu3 u cunme3 Kak METO/1bl HAyYHOTO O3HAHUS.

Xumuueckas npomviuiieHHoOCmb.  Xumuueckas mexHoio2us. Xumuko-
MexHon02u4ecKue NPUHYUNnbl NPOMbBIUIEHHO20 NOoNyYeHus memannos. Yepuas
memannypeus.  Ilpouzgeoocmeo  uyeyna. Jlomennas  neun.  Aenomepayusi.
IIpoussoocmeo cmanu. Kucnopoonuwiii koneepmep. bezomxoonoe npouzeo0cmao.

Xumusi u  370poBbe. JlekapcTBa, GepMEHTHI, BHTAMHUHBI, TOPMOHBI,
MUHEpalIbHbIe BOABL. [IpoOieMBbl, CBA3aHHBIE C TMPUMEHEHUEM JIEKAPCTBEHHBIX
npenapaToB. BpenHbie mpuBhIUKY U (AKTOPHI, pa3pyIIaAOIINe 310pOBbe (KypeHHE,
yHoTpeOJIeHHe aJIKorojsi, HapkoManusi). llpodykmer numanus. ParnmoHanbHOE
nuTanue. [luwesvie 0o6asku. OcHogbl NUUEBOU XUMULL.

XUMHS B TIOBCETHEBHOH JKM3HM. MOIOIME W YHUCTAIIME CPEICTBA.
Cpeocmea O0pbLOL C ObIMOBLIMU HACCKOMbBIMU. peneieHmol,
uncexmuyudol. Cpe/iCTBa JIMYHONH THTHEHBI M KocMeTuku. IIpaBuia Oe3omacHOM

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

XUMHS B CEITCKOE XO3SICTBO. MUHEpanbHbIE U OPraHUYECKUuEe YI00peHu .
CpencTsa 3a1uThl paCTEHU.



Xumus B crpoutennctBe. lLlement. beron.llogbop onTtumanbHBIX
CTPOUTEIILHBIX MAaTEPUAJIOB B IPAKTUYECKOU JIEATEILHOCTH YEJIOBEKA.

XUMHS U DKOJIOTUS. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CPEAbl U €ro
nocinencteus. Oxpana ruapocdepsl, MouBbl, arMocdepsl, (iaopsl U (ayHbl OT
XUMHYECKOTO 3arpA3HEHUS. IKOI02UUECK UL MOHUMOPUHE. IIpeoenvho
oonycmumble KOHYEeHMpayuu.



TemaTu4eckoe NJTAHHPOBAHUE C YYE€TOM NMPOrpaMMbl BOCIMTAHUA U ONPEACTCHUEM OCHOBHBIX BU/I0B 1€ATCJIbHOCTH oﬁyqamumxca

Kiacc 10
Pa3nen Koma-Bo TeMmel Kon- OCHOBHBIE BUIBI AESITEILHOCTU OcCHOBHEBIE
4acoB BO oOyuaromuxcs ( Ha ypoBHe YY) HaIpaBJIECHUS
4acoB BOCITUTATEIbHON
NEeSTEIbHOCTH
Paznen 1. 4 1.1 IIpenmet opraHuyeckoit 2 PackpeiBaTh cMBICIT H3y4aeMbIX 1.ITaTpuoTnyeckoro
OCHOBBI OpraHNYECKOMN XUMHH. Teopusi XUMUYECKOTO TTOHSTHH. BOCIIUTaHUS
XUMUH. CTPOEHUS BEUIECTB. PackpeiBath poib XuMuu B ipupose u | 2. ['paxxmanckoro
[pakr. pa6 Nel JKA3HU 4EII0BEKA, €€ CBA3b C APYTMMHU | BOCIIMTAHUSA U
HayKaMH. HPaBCTBEHHOT'O
1.2 CocrosiHue 3JIEKTPOHOB B PaznnuaTh uncThIE BElSCTBA U BOCIIMTAHUA JeTel Ha
aToMe.DJIEKTPOHHAs TPUpPoIa 1 CMECH; OTHOPOJHBIE U HEOAHOPOIHBIE | OCHOBE POCCUHUCKUX
XUMUYECKUX CBSI3€H B OpraH-X CMECH. TPaAUIIMOHHBIX
coen-X. Paznuuare pusnueckue u IEHHOCTEH
XUMHU4ecKkue apienus. OnpenensiTh 5. [Monynspuzanuu
1.3 Knaccudukanust opran-x 1 MPU3HAKU XUMUYECKUX PEAKLIHI 1 HAaYYHBIX 3HAaHUH Cpeaun
CEUHEHUN YCIOBUS UX IPOTEKAHHUS. nerert (Llennoctn
CrnenoBaTh npaBuiiaM MOJb30BaHUS HAy4YHOTO MO3HAHUSA)
XUMHYECKOHU MOCYAOU U 7. Tpynosoro
Jab0paTOpHBIM 000PYTIOBAHUEM, & BOCITUTAHUSI U
Paznen 2. 2.11IpenenbHble yriueBogopoas — | 2 TaKXKe MpaBuiiaM 0OpaleHus ¢ npo¢eCcCOHATBLHOTO
9 AJIKaHBbI. XUMHUYECKHMH BEIIECTBAMU B CaMOOIIPEEIICHUS
VYrieBo1oposl COOTBETCTBUU C MHCTPYKIUSMU IO 8.9K0JIOrH4ecKoro
BBITIOJTHEHUIO TIPAKTUYECKUX padboT BOCIIUTaHUS
2.2 IluknoankaHbl 1 [InanupoBaTh ¥ IPOBOAUTH
XUMHUYECKUN IKCIIEPUMEHT 110
W3YYCHHUIO M OMTMCAHUIO (PU3UIECKUX
2.3 HenpenenbHbie CBOMCTB BEILIECTB, CITOCOOOB
YTJI€BOAOPOABI (AJIKEHBI, 2 paszeneHus CMecel BEIeCTB.

alKaaueHsl ¥ anKuHbI)[IpakT.
pabNe2

Hcronp30BaTh NPpH BHITOTHEHUH
yueOHBIX 33JJaHUI U B ITpOIecce




2.4 Apensl (apoMaTHYECKHE
YTJI€BOJOPO/bI)

2.5 [IpupoiHble UCTOUYHUKHU U
nepepadoTKa yriieBOI0OPOJIOB

2.6 KonTtponbHas pabora Nel

HCCIIE0BATENIbCKOM 1eATeIbHOCTH
HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO COICPKAHUSA,
CIPaBOYHbBIE MaTepUAIIbl, PECYpPCHI
NHurepHera.

BricTpanBath pa3BépHyTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
omopoit Ha HHGOPMAITHIO U3

yueOHMKa U CIIPAaBOYHBIX MAaTEPUAJIOB,

I'PaMOTHO UCIOJIb30BaTh N3y4EHHBIN
MTOHSATUWHBIN annapar Kypca XuMHUH

Paznen 3.

Kucnoponcoaep:xarne
OpraHUYEeCKHE
COEIUHEHMUS.
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3.1 Cnupthl 1 heHOTBI

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

3.3 Cnoxwuble 3¢upsl. XKupbl

3.4 YrneBonsl. [IpakT. pa6.Ne5

Hccnenosath CBOKMCTBA N3y4aeMbIX
BemiecTB. Habmonats pusnueckue n
XUMHUYECKHE MPEBPALICHUS
M3y4aeMbIX BE-111ECTB.
Pacno3HaBaTh ONBITHBIM ITyTEM
KHCIIOPOJI.

OnuceIBaTh XUMUYECKHUE PEAKIINH,
Ha0It01aeMbIe B XOJIE
JEMOHCTPALIMOHHOIO U
1abopaTOPHOTO IKCIEPUMEHTA.
Jlenatb BBIBOJBI U3 PE3YJIBTATOB
MPOBEACHHBIX XUMUYECKUX OIBITOB.
YyacTBOBaTh B COBMECTHOM
00CYKIECHUH PE3YIIbTaTOB OIBITOB.
Oxka3pIBaTh NEPBYIO TOMOILB ITPU
OTpaBJICHUSIX, 0’KOTaX U TpaBMax,
CBA3aHHBIX C pEaKTUBaMH U
1a00paTOPHBIM 000PYIOBAaHHEM.
CocTtaBnarb (popMysbl OKCHIOB MO
W3BECTHOMN BaJCHTHOCTH 3JIEMEHTOB.
3anuchiBaTh MPOCTEHIIINE YPAaBHEHUS
XUMUYECKHUX PEaK-1HUN.

1.ITaTpuoTnyeckoro
BOCITUTAHUS
2.I'paxx1aHCKOTO
BOCIIUTAHUS U
HPAaBCTBEHHOT'O
BOCIIMTAHUA JeTel Ha
OCHOBE POCCUHCKHUX
TPaAUIIMOHHBIX
EHHOCTEH
S.Ilonynspusanuu
HAaYYHBIX 3HAaHUHN Cpeaun
nerei (Llennoctu Hay4-
HOTO TTIO3HAHUS)

7. TpynoBoro
BOCIIUTAHUS U
npodeccnoHaIbHOTO
CaMOONpPEEIICHUS
8.DK0JIOrn4ecKoro
BOCITUTAHUS




[Tonp3oBaTbest HHPOpMaLUE U3
APYTUX UCTOYHUKOB IS TIOATOTOBKU
KpaTKUX COOOIICHUH.

["'OTOBHUTH MpE3eHTAINH 110 TEME.

Paznen 4. 4.1 AMuHBI. AMUHOKHUCIIOTBI PackpsbIBaTh CMBICT N3y4acMBbIX 1.ITarproTnyeckoro
MOHSATUH U TPUMEHSTH 3TH MOHSATHUS BOCIIUTAHUS
A3oTconeprxaiue IIPY OIIMCAaHUM CBOMCTB BEIECTB U UX | 2. I'paxxnanckoro
OpraHNYeCKHUe 4.2 benku MPEBPAILICHUH. BOCIIUTAHUS U
COEIMHEHUS XapakTepu30BaTh (OMHUCHIBATD) HPaBCTBEHHOI'O
¢bu3nyecKkre U XMMHUYECKHE CBOMCTBA | BOCIIMTAHUS JeTel Ha
4.3 AzoTcoaeprkamue BOJIOPO/1a, CITIOCOOBI €ro MOJTy4YeHus, OCHOBE POCCUICKUX
TeTePOLMKINYECKUE COCTUHEHUSI. MIPUMEHEHHUE. TPaAULIMOHHBIX
HyxenHoBbIE KUCIIOTHI. CoOupatp mpubOp Ui NOTYUCHUS LIEHHOCTEN
BOJIOpOJIA. 5.IMonynspuzanuu
Hcnons30BaTh XUMHUYECKYIO Hay4HbIX 3HaHUU cpeau
4.4 KontponbHas padbota Ne2 CUMBOJIMKY JJIs cocTaBieHus Gopmyn | aereit (LleaHocTn Hay4-
BELIECTB, MOJIEKYJISIPHBIX YPAaBHEHUH | HOI'O ITO3HAHUA)
XUMHYECKUX PEAKIUN C yYaCTUEM 7. TpynoBoro
BOJIOpOJA. BOCIIUTAHUS U
CrnenoBaTh paBuiIaM 0e30MacHON po¢eCCHOHATBHOTO
paboThl B 1abopaTopuu npu CaMOOIPEEIICHHUS
WCIIOJIb30BAaHUH XUMUYECKON MTOCYbl | 8.DKOJOTHYECKOro
1 000py/IOBaHMs, A TAKXKE MPAaBUJIaM | BOCIIMTAHUS
oOpallieHus C TOPIOYMMH BEIIECTBAMU
B OBITY.
Paznen 5. 5.1 Ionumeps! [leHoMmIACTHI. PackpbiBaTh CMBICIT H3y4aeMbIX 1.ITaTpuoTnyeckoro

XuMus NOJMMEPOB

Kayuayk.

5.2 CUHTETHYECKUN KaydyK.
CuHTeTHYEeCKHE BOJIOKHA.

MOHATUM U IPUMEHATD 3TH MTOHATHS,
a TaK)Ke N3Y4YCHHBIE 3aKOHBI U TECOPUU
IUI peIlIeHUs] PAaCUETHBIX 3a/1a4.
BbpranciasaTe MOISPHYIO Maccy
BELIECTB; KOJIMYECTBO BEIIECTBA,
00BEM Tra3a, Maccy BEIIECTBA;
IIpoBONUTH pacy€Thl 10 YpaBHEHUSIM

BOCITUTaHHUS
2. I'paxxmanckoro
BOCITUTAHHUS U
HPaBCTBEHHOT'O
BOCIIMTAHUA JeTel Ha
OCHOBE POCCUHCKHUX
TPaIUIIMOHHBIX




5.3 IlpakTrueckas padora Ne6

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

BricTpanBath pa3BépHyTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
omopoit Ha HHPOPMAITHIO U3
y4eOHUKA U CIIPABOYHBIX MAaTEPHAJIOB,
IrPaMOTHO UCHOJIb30BaTh N3yUEHHBIH
ITOHSATUMHBIN annapar Kypca XuMHUH

LIEHHOCTEN

5. [Tonynspuzanuu
Hay4HbIX 3HaHUU cpeau
nereit (Llernoctn
HAy4YHOTO IT03HaHNUA)

7. TpynoBoro Boc-
MUTaHUS ¥ Ipodeccro-
HaJIbHOTO
CaMOONPEEIICHHUS
8.DKO0IOrn4ecKkoro
BOCITUTAHUS

UTOI'O: 34 yaca Kontp. pa6ot-2; [Ipakr. pabd- 6
Knacc 11
20 1.1BaxHeiine XuMHYECKHE KnaccugunupoBars xumMuieckue 1.ITarproTnyeckoro
Pa3nen 1: IIOHATHSA U 3aKOHEI peaKkuu. BOCITUTAHUA
Teopernueckrie OCHOBBI IIpuBOAUTE IPUMEPBI PEAKLIUN 2. I'paxxnanckoro
XUMUH 1.2 Ctpoenue BeliecTna. Ka)kJIOro THUIIA. BOCIIUTAHHUS U
Pacro3HaBathk OKHCIUTEIBLHO- HPaBCTBEHHOT'O

1.3 Xumuueckue peakiuu
1.4 PacTBOpBI
1.5 DnexTpoxuMuueckue

peaxiun. KontposnbHas padora
Nel. IIpaktudeckas pabora Nel

BOCCTAHOBUTEJIBHBIC PEaK-1I1H.
Onpenenarb OKUCIUTEND,
BOCCTAHOBHUTEIb, IPOIIECC OKHC-
JICHMSI, BOCCTAHOBJICHUS.

HaOmronaTh 1 OnnUCHIBATE
XUMHYECKHUE PEAKIUH C TOMO-IIIHI0
€CTECTBEHHOIO A3bIKa U A3bIKa XMMMUU.
HccnenoBaTh yCIoBUS, BIUSIONTNE HA
CKOPOCTh XUMUYE-CKOH PEaKITHH.
OnuceiBaTh yCIOBHS, BIUSIOIINAE HA
CKOPOCTh XUMHUUYECKOU PEAKIIUH.
[TpoBoauTH rPyNIIOBBIE HAOTIOICHUS
BO BpeMsI ITPOBEIC-HUS
JI€MOHCTPAIIMOHHBIX OIBITOB.
VYyacTBOBaTh B COBMECTHOM

BOCIIMTAaHUSA JeTel Ha
OCHOBE POCCUMCKHUX
TPagULIMOHHBIX
LIEHHOCTEN
5.IMonynspuzanuu
Hay4HbIX 3HAaHUU cpeau
nereit (LleanocTn Hay4-
HOT'O TTO3HAHUS)

7. TpynoBoro
BOCIIUTAHUS U
npo¢eccruo-HaIbHOTO
CaMOOIIpECIICHUS
8.DKO0IOrn4ecKkoro
BOCIIUTAHUS




00CYXJIEHUH PE3yIbTATOB OIBITOB.
CocTaBiaTh TEPMOXUMHUYECKHE
YPAaBHEHUs pEaKIuil.

Boeraucnsats TernoBoit agdext
peaxkuuu 1o €€ TEpMOXUMUYECKOMY
YpaBHEHHUIO

O0600maTh 3HaHUS O PacCTBOPAX.
[TpoBonuTh HabOMIOIEHUS 32
MIOBE/ICHUEM BELIECTB B paCTBOpax, 3a
XUMHUYECKUMH PEaKIUsIMHU,
MPOTEKAIOIIUMHU B PaCTBOPAX.
DopMyIHpoBaTh ONpeaeIeHUs
MIOHSATUHN «JIEKTPOIIUT,
«HEITEKTPOJIUTY,
«QIEKTPOIUTUYECKAS TUCCOLMALIUS.
KonkpeTn3upoBath MOHITHE «HOHY.
O0001IaTh TOHATHS «KATHOHY,
«aHUOH.

Pazmen 2.

Heoprannueckas
XHUMMUSL.
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2.1. Meramsl.
[IpakTuyeckas padora Ne2
Kontponbnas pabora No2

2.2 Hemeransl.
[IpakTuueckast padora Ne3
Kontposbnas padota Ne3

OOBACHATH 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB METAIJIOB U
HEMETAJIOB B mepuoaax u A-
rpymmax.

XapakTepu30BaTh rajJoreHbl Ha
OCHOBC UX IIOJOKCHUA B
MEPUOINYECKON CUCTEME U
0COOCHHOCTEH CTPOCHUS UX aTOMOB.
OOBACHATH 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB raJOreHoOB II0
MepUuoay v B A-rpymnmax.
OnuceIBaTh CBOMCTBA BEIIECTB B XOJI€
J€MOHCTPALIMOHHOTO U
71a60PaTOPHOTO IKCIIEPUMEHTA.

1.ITaTpuoTnyeckoro
BOCITUTAHUS

2. I'paxxmanckoro
BOCIIUTAHUS U
HPaBCTBEHHOTO
BOCIIMTAHUS IETEN Ha
OCHOBE POCCUHCKHUX
TPaIUIIMOHHBIX
EHHOCTEH

3. [Tonynapusanuu
HAaYYHBIX 3HAaHUH Cpeaun
nereit (Llennoctu Hay4-
HOTO TTO3HAHUS )

7. Tpynosoro Boc-




CoOroats nmpaBuiia TEXHUKH
0€30IaCHOCTH.

Pacrio3naBaTh OMBITHBIM ITyTEM
COJITHYFO KUCJIOTY U €€ COJIH,
OpOMHUIBI, HOAHIBI.
Hcnonp30BaTh MpHOOpETCHHBIC
3HAHUS U YMEHUS B MIPAK-THUECKOMN
JIEATEILHOCTH U ITOBCEIHEBHOM
JKM3HH C IIEJIbI0 0€30IacHOI0
oOparieHus ¢ BEeIECTBAMH H
MaTepuaIaMH U SKOJIOTHYECKU
I'PaMOTHOT'O TIOBE/ICHUS B
OKpY>Karollen cpenie.
Brraucisate MaccoByro 1010

PACTBOPCHHOT'O BEHICCTBA B paCTBOPC.

MUTaHUS ¥ Ipodeccro-
HAJILHOTO
CaMOOIIPEICIICHUS
8.DK0IOrn4ecKkoro
BOCIIATAHHUSI

Pa3nen 3. Xumusa u
JKU3HB.

3.1 XuMusi B TPOMBIIIEHHOCTH.

[IponsBoacTBO UyryHa.
[Ipou3BoACTBO cTamM.

3.2 Xumus B OBITY.

3.3 Xumuueckas
HpOMBII_HJIeHHOCTI: nu
OKpY’KaroIas cpesa.

[TonnMath 0 MPOHUKHOBEHUU
XUMHUYECKUX METOJI0B, HOBBIX
BEIIECTB U HOBBIX MaTepUajoB B
OCHOBHBIE OTPACIIH
MIPOMBIIIJIEHHOT'O TPOU3BO/ICTBA,
cdepy ObITa, 3IpaBOOXPAHEHHUSL.
[TonnmaTe, HapuMep, KaKue
IIPOLIECCHI

MIPOTEKAIOT B OKpYXkalolleil cpene,
KaK MOYKHO HCII0JIb30BaTh
COBpEMEHHBIE MaTepUabl UIH YTO
IIPOUCXOJUT C JIEKAPCTBEHHBIMU
npernapaTamMy B OpraHu3Me, JOKHbI
HMETBH OIIpPEEICHHBIA YPOBEHD
TEXHUYECKOMN, €CTECTBEHHO-HAYYHOH
MOATOTOBKH, YTOOBI IPUHUMATH
MIPaBWJIbHBIE PEIICHHUSI, CBA3aHHbBIE

C POU3BOACTBEHHBIMH,

1.ITaTpuoTnyeckoro
BOCITUTAHHUS
2.I'paxx1aHCKOTO
BOCIIUTAHUSI U HPAB-
CTBEHHOT'O BOCITUTaHUS
JIeTEH Ha OCHOBE
POCCUICKUX
TPaAUIIMOHHBIX
EHHOCTEH
S.Ilonynspusanuu
HAaYYHBIX 3HAaHUH Cpeaun
nerei (LlenHoctu Hay4-
HOTO TTIO3HAHUS)

7. TpynoBoro
BOCIHUTAHUS U
po¢eCcCrOHATBLHOTO
CaMOONPEIEIICHUS
8.9KO0JIOrH4ecKoro




3KOJOTHYCCKNUMU U 6BITOBI:IMI/I
npoOeMaMu.

BOCIIUTaHUA

HUTOI'O: 34 gyaca

KonTponpHbIx paboT-3

ITpakTnyeckux pabor-3




COI''TACOBAHO

IIpoTokoa 3aceqanusi MeTOANYECKOIO
00beIMHEeHUs yuHuTe/eil HaYaJbHBIX
KJIACCOB, €CTEeCTBEHHO-HAYYHOr0 ULHKJAa,
TYMAHUTAPHOIO IIUKJIA)

MBOYCOII Ne 13
oT 20 roga Ne 1

noanuck pykopogurenss MO @.U.0.

COI'JTACOBAHO
3amecTuTENb UPEKTOPA MO
YBP/YMP
NMOANNChH d.N.0.
20 roaa
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