KPACHOJJAPCKUI KPAW,

MYHULIUIIAJIBHOE BIOJIKETHOE OBILI{EOBPA3OBATEJILHOE YUPEX/IEHUE
CPEJIHAS OBIIEOBPABOBATEJBHA S IIKOJIA Ne 2
MYHULIUITAJIBHOI'O OBPABOBAHU S I'OPOJ/I-KYPOPT AHAIIA
MUMEHU IIMOHEPA-TEPOS BJIAJIMCJIABA KAILIIMPUHA

MYHULIMNAINBHOE YTBEPXI[EHO
BIOXXETHOE
OBILEOBPASOBATENHOE pEIICHUEM TTeIarOrnIecKOT0 COBETa
YUYPEXOEHVE CPEOHAA

= MBOY COII Ne 2 um. B.Kamupuna
© MO ropoa-kypopT AHarma

OBLLEOBPA3OBATEJIbHAA
LIKONA N2 2 MYHULIUMATNBHO
OBPA30OBAHNA NOPOA-KYPOPT >

AHAMA VIMEHW oT 2022 rona npotokosiNel
MNOHEPA-TEPOA BNAOUCIIABA E—
KALIVPVIHA IIpencenarens ITnemxosa B.IO.

PABOYASA ITPOI'PAMMA

110 XHMHHU

YpoBeHb o0pa3zoBaHus: cpeaHee obiiee oopazoBanue 10-11km

KommnuectBo yacoB: 34,34 yaca

VYuurens: CocHoBckast Hatanes [letpoBHa, yunrtens xumur MBOY COII Ne2 um.B.Kamupuna
[Iporpamma paspabotana B cootBeTcTBUU ¢ PI'OC cpegnero odiiero o6pazoBaHus ¢ y4eToM
MPUMEPHON OCHOBHOM 00pa3oBaTeIbHOM MPOTrpaMMbl CPEIHEro o00Iero oOpa3oBaHUs IO
XUMUHU

¢ yuerom YMK: Xumus. ba3zoBelit ypoBenb 10-11 knaccel, paboueli nporpammel k TuHuu B. B.
Jlynuna : yueObHo-MeToauueckoe rnocooue / B. B. Epemun, A. A. JIpo3nos, U. B. Epemuna, O.
10. Kepumos. — M. : Jlpoda, 2017. — 101c.



1.Ilnanupyemble pe3yJbTAThI 0CBOCHHS Y4eOHOro npeaMera «XuMus» Ha 6230BOM yPOBHE CpeJHero oouero oopa3oBaHust

1.1 IlnaHupyemble THYHOCTHBIE PE3YILTATEI OCBOCHHUS yI€OHOr0 mpeaMeTa « XUMID» Ha 0a30BOM yPOBHE
[TnanupyeMbIME THYHOCTHBIME PE3y/IbTaTAMH B PAMKaX OCBOCHUS y4eOHOT0 IpeaMeTa «XHMHUSD) SBISIOTCS Pe3yIbTaThl:
1. IIaTpHOTHYECKOrO BOCIIUTAHUS

LEHHOCTHOTO OTHOLICHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H HAyYHOMY HACIIEIHIO, IOHMMAHHUs 3HAYCHHS] XUMHHU B )KH3HH COBPEMEHHOI0 00ILECTBa,
CIIOCOOHOCTH BIIAZETh JOCTOBEPHOH MH(OpMALKeH 0 MepefoBbIX JOCTIKCHHSAX M OTKPBITHAX MHPOBOIl M OTEUECTBEHHOI XHMHH, 3aHHTCPECOBAHHOCTH B HAyYHBIX
3HAHUSX 00 YCTpOHCTBE MUpa U OOIIECTBA.

Z.Fpa)KI[aHCKOI‘O BOCIIMTaHUS U HPABCTBEHHOT'O BOCIIUTaAHUS z[eTeﬂ Ha OCHOBEC pOCCPIﬁCKHX TpaauLUOHHBIX IIEHHOCTEH

IlpencraBieHus O COLMAIBHBIX HOPMax M IPaBUJIAX MEXIMYHOCTHBIX OTHOIICHHH B KOJUIEKTHBE, TOTOBHOCTH K Pa3HOOOPAa3HOH COBMECTHOH JESATEIBHOCTH HpU
BBINIOJIHEHUY Y4eOHBIX. TI03HABATENILHBIX 33/1a4, BEITOJIHEHHH JKCIIEPHMEHTOB, CO3JaHIH yIeOHBIX IIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHHMAHHUIO U B3aHMOIIOMOIIH B
mporecce 9ToH ydeOHOI IesTeNbHOCTH; TOTOBHOCTH OIIEHUBATH CBOE ITOBEJICHHE U ITOCTYIKH CBOMX TOBApHILEH C IO3UIMI HPABCTBEHHBIX U IPABOBBIX HOPM C yIETOM
0CO3HAHHsI NI0CJIENICTBUI IOCTYIIKOB;

5.Ilomynspu3anuy Hay4YHBIX 3HAHUK cpenu aereil (LIeHHOCTH HaydHOTO MO3HAHMS)
MupOTBOPUECKUX IIPEICTABIECHUI COOTBETCTBYIOMIUX COBPEMEHHOMY YPOBHIO Pa3BHTHsA HAayKH M COCTAaBJAIONIMX OCHOBY UL ITOHMMAHMS CYIIHOCTH Hay4HOH

KapTHHBI MHpA; IPEICTABICHNH 00 OCHOBHBEIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPHUPOIbI, B3aUMOCBS3SIX UeIOBEKa C MPHPONHOII CPenoil, 0 poiu mpeaMera B IO3HAHUH
3THUX 3aKOHOMEPHOCTEH;

TTo3HaBaTenbHBIX MOTHBOB, HAIIPAaBJICHHBIX HA MOJYYEHUE HOBBIX 3HAHUH 110 IpeaAMETY, HeOGXO[[I/IMBIX JITsL 0OBbSICHEHHSI Ha6J'IIOZ[aeMI)IX TIpoHeccoB u ﬂBJ’IeHHﬁ;

INo3naBarenbHOI 1 MHPOPMALMOHHOH KYJIbTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSATEIBHONW PabOThI ¢ yIeOHBIMH TEKCTAMH, CIPABOYHOM JIUTEPATYPOi, TOCTYIHBIMU
TEeXHUYECKUMH CPECTBAMH HH()OPMAIOHHBIX TEXHOJIOTHUI;

Wnrepeca k 00ydeHHIO W MO3HAaHHIO. J[0OO3HATENIPHOCTH, TOTOBHOCTH W CIHOCOOHOCTH K caMOOOpa30BaHMIO, HCCIIEAOBATENbCKON AESITENBbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPaBIEHHOCTH U YPOBHS 00yUYEHHUS B HalIbHEHIIIEM;

6.Du3MYeCcKOro BOCIUTaHKA U (JOPMUPOBAHUS KYJIbTYPBI 3/10pPOBbS

Oco3HaHUs [IEHHOCTU JKU3HM, OTBETCTBEHHOI'O OTHOLIGHHS K CBOEMY 3[OPOBBIO, YCTAHOBKH Ha 3OPOBEI 00pa3 *KU3HU, OCO3HAHMS IOCICACTBHI M HENPUSTHS
BPEHBIX MIPUBBIYEK, HEOOXOIMMOCTH COOJIOICHUS IIPABHJI OE30IIACHOCTH B OBITY M PEAJIbHOW KU3HU;

7.TpyzoBOro BOCIIUTAHHMS ¥ TPOGECCHOHAIBHOTO CAaMOOIIPECIICHHS

KoMMyHHKAaTUBHOW KOMIIETEHTHOCTH B OOLIECTBEHHO IOJIE3HOH, y4yeOHO- HCCIEIOBAaTENLCKOM, TBOPYECKOH W JpYyruX BHAAX AEATEINbHOCTH, HHTEpeca K
IIPaKTHYECKOMY U3YYCHHUIO NpOoQeccuil ¥ TpyAa pa3IndHOro poja, B TOM YKCIIe HA OCHOBE NIPHMEHEHHS IIPEAMETHBIX 3HaHHI, OCO3HAaHHOTO BBIOOpA MHIMBHIYaIbHON
TPaeKTOPUH NPOJOJDKEHHS 00pa30BaHMs C YUETOM JINYHOCTHBIX HHTEPECOB U COCOOHOCTH K IPEIMETY, OOIIECTBEHHBIX HHTEPECOB H CIOCOOHOCTEIH;

8.DKkosorn4eckoe BOCIUTAHHE

DKOJOIrHYeCKH IIeNeco00pa3HOro OTHOLICHMS K INPHPOJe KaKk K MCTOYHWKY JXM3HHM Ha 3eMile, OCHOBE €€ CYIIECTBOBAHHS, NOHMMAHHS LIEHHOCTH 3J0pPOBOrO U
6e3omacHOro 00pasa >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3MYECKOMY H ICHXUYECKOMY 3/0POBBIO, OCO3HAHUE LICHHOCTH COOJIIONCHHS MPaBUI
0e3011acHOTO MOBEEHHMS C BEIIECTBAMU, a TAKXKE B CUTYAIUsIX, YTPOXKAIOIIMX 30POBEIO U XKU3HH JIOJE;

CriocoOHOCTH NPUMEHATh 3HAHUA, OJIy4aeMble NPU U3YUEHUH NpEenMeTa, Ul PeLIeHHUs 3a/a4, CBA3aHHBIX C OKpYXarolleil npupoaHoi cpenoi. IToBbleHns: ypoBHs
9KOJIOTUYECKON KyJIbTYPHI, OCO3HAHNUS ITI00AIBEHOT0 XapaKTepa YKOJIOTHYECKUX IPOOIeM U ITyTel HX PEelIeHUs HOCPEACTBOM METOIOB IIPeIMeTa;

DKOJOTHYIECKOTO MBIIUICHHS, YMEHHS PYKOBOACTBOBATHCS MIM B II03HABATEILHON M KOMMYHUKATHBHOM H COLHAIBHON MPAKTHKE.
1.2 lnanupyeMsble MeTanpeIMeTHbIE Pe3yJIbTaThl 0CBOCHHSI Y4eOHOTro npeaMeTa « XHMHs» Ha 6a30BOM ypoBHE
[lnanupyemble MeTanpeAMeTHbIe Pe3yIbTaThl B paMKaX OCBOCHHs y4eOHOro mpemmera «XHUMHsS» MPEICTABICHBI TPEMs IPYIIaMHi yYHHBEPCAIbHBIX Y4EOHBIX
neiictuit (YY ).
1. PeryasrusHbie yHuBepcaabHbIe yueGHbIEICHCTBHS
BBIMyCKHUK HAYIUTCSL:

— CaMOCTOSTEIILHO OIPEACIIATh LE€JIN,3a4aBaT blIapaMeTPbl U KPUTEPHUH,IT OKOTOPBIM MOJKHO OIPEACIIUTD,YTO LEJIb JOCTUTHYTA;

—— OIIEHUBATh BO3MOKHBIE TOCIEICTBUS JOCTHUKEHHS TOCTaBJICHHOW €I B JCATCIIBHOCTH, COOCTBEHHOM KHM3HU U JKH3HU OKPYKarommx ﬂIOHeﬁ,
OCHOBBIBAsICh HA cooﬁpaxceﬂnﬂx OTUKH UMOPaJIN;

—— CTaBUTb H (pOPMYIIPOBATH COOCTBEHHBIE 331a4l B 00pa30BaTEIBHOM ISITENEHOCTH H BKH3HEHHBIX CHTYAIHX;

— OIICHUBATh PECYPCHI ,B TOM YHCIIE BpeMsI U Ipyrue HeMaTepHalbHbIe PeCypChl, HEOOXOIUMBIE sl JOCTHKEHHU ATOCTaBICHHOH paHee LelH;
— BBIOHPATH IyTh JOCTHKEHUS 1IENIH, IVIAHUPOBATh PELIeHUe ITOCTABICHHbIX 3a/1a4, ONTHMH3UPYS MaTepUalbHble H HeMaTepHalbHbBIC3aTPaTh;
—— OpraHM30BBIBATH Y(Q(PEKTHBHEIN IOMCK PECYPCOB, HEOOXOUMBIX ISl TOCTIKEHHS TIOCTABICHHON IIeITH;

—— COIIOCTABJIATh MOJyYEHHBIH Pe3yIbTaT JEATEILHOCTH C IOCTABJIEHHON 3apaHeeleNbIo.

2. TMosuapaTeabHble yHHBEPCATbHbIE yaeOHbICACHCTBIS
BBIMyCKHHK HayquTCS:
— HCKaTh U HAXOIUTh 00OOIIEHHbIE CHOCOOBI PEIIEHHUs 3aad, B TOM YMCIE OCYIIECTBIIATH Pa3BepHYTHI MHGOPMAIMOHHBIH MOMCKH CTaBUTh HA €rO

OCHOBE HOBBIE (y4eOHbIE M MTO3HABATEIbHBIC) 33/1a4H;

— KPUTHYECKH OICHWBATh MMHTEPNPETHPOBATh MH(POPMAINIO C PA3HBIX MO3MINH, pacro3HaBaTh M (PUKCHPOBATH MPOTHBOPEUMS B MH(OPMAIIMOHHBIX
HCTOYHHKAX;

— HCIIOJIE30BAaTh PA3JIMIHbIC MOJACIbHO-CXEMATUICCKUE CPEACTBA - HHﬁ, a TaKXe npo‘ruBopeqnﬁ, BBISIBJICHHBIX B PIHq)OpMaHI/IOHHBIXI/ICTO'-IHI/IKaX;

— HaXOIWTb U NPHUBOAUTH KPUTHUYECKH €apTyMEHTHl B OTHOIICHHM ACHCTBUH M CYKISHHH APYroro; COAEPKATEIbHOC OTHOCUTHCS KPUTHUECKUM
3aMEYaHMsIM B OTHOLICHHUH C OOCTBEHHOTO CYXKICHHS, PACCMAaTPHBATh UX KaK PECYpC COOCTBEHHOTO Pa3BUTHS;

— BBIXOJUTH 332 PaMKH y4eOHOro MpeaMeTa M OCYLIECTBIISTH IIEJICHANPABICHHBIH ITOUCK BO3MOXKHOCTH MIMPOKOrO IMEpeHOca CPEACTBUCIIOCOO0B
neicTBus;

— BBICTPAUBATh UHAMBHIYaJbHYI0 O00pa30BaTENbHYIO TPACKTOPHIO, YUHTHIBAS OTPAHHYCHHS CO CTOPOHBI JPYTHX YYaCTHHKOB M DPECypCHBIC
OrpaHHYCHNS;

— MEHSATb U yJIep)KUBATh Pa3Hble MO3ULUH U B TI03HABATEIbHOMN JIEATEIBHOCTH.
3. KoMMyHHKATHBHbIE yHHBEPCAIbLHbIE yueOHbIeAeliCTBUSI
BBIMycKHUK HAyqUTCS:

— OCYIIECTBILATH JETI0BYI0 KOMMYHHKAIIMIO KaK COCBEPCTHHKAMH, TAaK U CO B3POCIBIMHU (KaK BHYTPH OOpa30BaTENbHON OpPTaHU3alMH, TaK U 3a ce
npeenaaMu), ToA0HpaTh MapTHEPOB AN 1ET0BOMH KOMMYHHUKAILIUH, HCXOS H3 COOOPaskeHHI pe3ynbaTHBHOCTH B3aUMOCHCTBHS, a HE JINUHBIX CUMIIATHIA;

— NIpH  OCYIIECTBIEGHWH TPYNIOBOMH pabOTBl OBITH Kak pYyKOBOJWTENEM, TaK U WICHOM KOMaHAbl B pasHbIX poisix (TeHepaTop
HICH, KPUTHUK, HCTIOJTHATEIIb, BBICTYAIONHIA, OKCIIEPTHT. /1. );



— KOOpAWHUPOBATH U BBINOJIHATH pa60Ty B YCJIOBHUAX PCAJIBHOI0O, BUPTYAJIbHOI'O 1 KOMGHHHpOBaHHOFO B3aPIMO,I[eﬁCTBPI§I;
— Pa3BEPHYTO,JJOTHNYHO U TOYHO HU3JIaraTh CBO IOTOYK Y3PCHUS C UCIIOJIB30BAHUEM aICKBATHBIX (yCTHI)IX n HI/ICI)MCHHI)IX) SI3BIKOBBIX CPCACTB;

— pacrio3HaBaTb KOHq).]'II/IKTOFSHHLIC CUTyallud W NpeaoTBpallaTb KOH(i]J'H/IKTLI JI0 MX aKTUBHOMN (I)aSLI ,BBICTpANBaThL JCIOBYIO U o6pa3013aTenLHy}o
KOMMYHUKAILHUIO, n30eras IMYHOCTHBIX OLIEHOYHBIX Cy)KZ[eHPIi’I.

1.3. Ilnanupyemblic mpexMeTHBIE PE3y/bTaThl OCBOCHHS YUeOHOro mpeaMeTa«XuMush»
Ha 0a30BOM ypOBHE

B pesynbrarte m3ydeHus yaeOHOro npeamera «XuMus» Ha ypOBHE CPEIHEro 00MIero o0pa3oBaHus
BBINYCKHHK HA 6230BOM yPOBHE HAYUHTCS:
—— pacKpbIBaTh Ha IPHMEpPAxX POJIb XUMHHU B (HOPMUPOBAHUN COBPEMEHHOI HaYYHOI KapTHHBI MUPA U B IPAKTUUECKON JeATEIbHOCTH YeI0BEKa;
— JEMOHCTPUPOBATH H allpUMEPAX B3aMMOCBS3b MEXKAY XUMHEH U IPyTMMHU €CTECTBEHHBIMH HAyKaMu;

— pacKpbIBaTh Ha NPUMEpaX IOJOKEHUsI TEOPUU XUMHUUYEcKoro crpoenust A. M.bytieposa;

— moHnMath Qusmdeckuii cmeicn Ilepmommdeckorozaxona JI. V. MenzneneeBa M Ha €ro OCHOBE OOBSCHATH 3aBHCHMOCTh CBOMCTBX HMHYECKHX
9JIEMEHTOB ¥ 00Pa30BaHHBIX MU BEIIECTB OT JIEKTPOHHOTO CTPOCHHIATOMOB;

— OOBSICHATH HPUUMHBI MHOTOOOPAa3Hsl BELIECTB HAa OCHOBE OOIIMX HPEICTaBICHUIT 00 X COCTaBE M CTPOCHUM;

—— IPUMEHATH IPABMIIACHCTEMATHYECKOH MEXIyHAPOAHOW HOMEHKJIATYPhI KaK CPEACTBA PA3NMYCHUS W MICHTH(MKALMU BEIIECTB MO UX COCTABY M
CTPOEHMIO;

—— COCTaBJIAITh MOJICKYJISIPHBIC H CTPYKTYpHBIE (QOPMYIIBI OPraHHIECKHUX BEIIECTB KaK HOCHTEIeH HH(pOPMAINH O CTPOCHHHU BEIIECTBA, €T0 CBOMCTBAX U
KJIACCYCOEIMHCHU;

— XapaKTepu30BaTh OPraHMYECKUE BEILECTBA MO COCTaBy, CTPOEHUIO M CBOMCTBAM,yCTaHABIMBATh IPUYMHHO-CJIEACTBEHHbIE CBS3H MEXKIY NaHHBIMU
XapaKTepHCTUKAMH BEIIECTBa;

— TPHUBOAUTH NPHMEPHI XUMHYECKHUX PEaKIHi, paCKPBIBAIOIINX XapaKTePHbIE CBOMCTBA THIIMYHBIX IPEACTABUTENCH KIACCOB OPTaHMIECKHX BEIECTB C
LeTBI0 UX HACHTH(UKAINT H O0BSICHEHUSIO OJIACTH IPUMCHECHUS;

—— IPOTHO3UPOBATh BO3MOXKHOCTb IPOTEKAHMS XUMUUECKUX PEAKIMil Ha OCHOBE 3HAHUM O TUIAX XHMMHYECKOH CBS3M B MOJEKYJIaX PEareHTOB M HX
PEeaKLMOHHOM CrIocOOHOCTH;

— HCIOJb30BaTh 3HAHUS O COCTAaBE, CTPOCHUU U XMMHUYECKUX CBOMCTBAX BEILECTB /sl 0€3011aCHOrOIPUMEHEHHUS B IIPAKTUYECKON JIeATEIbHOCTH;

—— NPHUBOAUTH NPUMEPH! NMPAKTHYECKOTO HCIIOIb30BAHUS INPOAYKTOB IEpepabOTKH He(TH M NPUPOTHOTO Ta3a,BHICOKOMOJICKYISIPHBIX COCIMHEHUH
(IIONMATHIIEHA, CHHTETUYECKOT0 KaydyKa, alleTaTHOIO BOJIOKHA);

—— IPOBOJUTH OMBITHI 110 PACIO3HABAHUIO OPTraHMYECKHUX BEIIECTB — IVIMLEPHHA, YKCYCHOW KUCIIOTBI, HENpEIelbHbIX KUPOB, ITIIOKO3bI, Kpaxmaia,
6EJIKOB — B COCTaBE MHILEBLIX IPOAYKTOB U KOCMETUUECKUXCPE/ICTB;

— BJIAJeTh NPABIIAMH H IpUeMaMH 0e3011acHOi paboThI IpH paboTe ¢ XMMHYIECKUMH BEIECTBAMU JJaO0PaTOPHEIM 000PYIOBaHUEM;

— YCTaHaBJIMBATb 3aBUCUMOCTbL CKOPOCTH XUMUYICCKON PeaKkiuu U CMEIICHUS XUMHUYIECKOTO PaBHOBECHUS OT PA3JIMYHBIX (baKTOpOB C LICJIBIO OIIPEACIICHUA
OIITUMAJIBHBIX yCIIOBI/Iﬁ TMIPOTCKAaHUA XUMUYECKHUX ITIPOLECCOB;

—— [PHUBOJMUTHL NPUMEPHI I'MIPONN3a COJEH B MOBCEIHEBHON XM3HU YEIOBEKA;IPUBOANUTH IPHUMEPBl OKUCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA B
TIPUPOJIE, TPOU3BOJICTBEHHBIX IIPOLIECCAX MKUZHEEATEIBHOCTH OPraHU3MOB;

— NPUBOAUTH IPUMEPhI XUMUUECKHX PEAKIHI,PACKPBIBAIONINX 00II1e XMMHIECKHUE CBOMCTBA IPOCTHIX BEIECTB — METAJLIOB U HEMETaJLIOB;

—— IIPOBOJMTH pacyeThl HAa HAXOXKICHHE MOJEKYJSIPHOH (hOpMybl yriaeBOAOpoja MO NMPOAYKTaM CTOPAaHHS M II0 €ro OTHOCHUTEIBHOU IUIOTHOCTH H
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAILUX B €rOCOCTAB;

— BIAJETh IpaBHIaMU 0€30IaCHOr0 OOpAIIEHUS C eIKUMH, TOPIOYMMH U TOKCUUHBIMH BELIECTBAMM,CPEICTBAMHU ObITOBOH XUMHH;

—— OCYIIECTBIIATH IOMCK XMMHYIECKOH HH(POPMALUHK 110 Ha3BaHMAM, HICHTH(UKATOpaM, CTPYKTYPHEIM (pOpMyiaM BEIIECTB;

—— KPUTHYECKH OLICHUBATh U HHTEPIPETUPOBATH XMMUUECKYIO HH(OPMALIHIO, COACPIKALLYIOCS B COOOILICHUAX CPECTB MacCOBOI HH(OPMALNH, pecypcax

WurepHera, HayIHO-MOMYJISIPHBIX CTATBAX C TOYKU 3PCHHS €CTECTBEHHOHAYYHOIH KOPPEKTHOCTU B IIENISIX BBIBICHUS OLIMOOYHBIX CYXKIACHUI H(POPMUPOBAHHS
COOCTBEHHONTIO3UIIVH;

—— HPEACTaBIATH MYTH PELICHUs IIOOAIBHBIX MPOOJIEM,CTOSIIHUX HEPe]l YeTOBEUSCTBOM (IKOIOTHYECKUX,PHEPIeTHYCCKHUX, CBIPhEBBIX,H POJIb XUMHHU B
pELIeHUH TUX MPOOIIEM.

Bl)ll'lyCKHl/lK Ha 0a30BOM YPOBHE IOJIYYHUT BO3MOKHOCTHb HAYYUTHLCH:

—— WUTIOCTPHPOBATH HA PHMEPAX CTAHOBJICHHE HIBOJIIOLMIO OPTaHMIECKOH XIMMHHN KaK HAyKH Ha Pa3INIHBIX HCTOPHIECKHX JTalaX eepa3BUTH;

—— HCIMOJIB30BaTh METO/bI HAYYHOTO ITO3HAHMS HPU BBIIOJIHEHHH MPOEKTOB M y4eOHO-HMCCIICOBATEIbCKUX 3a/lad MO M3Y4YEHHIO CBOMCTB, CIIOCOOOB
TOJIyYCHHUS U PACIIO3HABAHUS OPTaHHYCCKIXBEIICCTB;

—— OOBSICHSTH IPUPOJY M CIIOCOOBI 00pa30BaHMsI XUMUUECKOH CBS3U: KOBAJEHTHOW (ITOJSIPHOM, HEMOJSIPHOIT), HOHHOH, METaJUTIYeCcKOii, BOIOPOIHOI ¢
LeTIBI0 OTIPEAeNICHHS] XUMHIECKOH aKTHBHOCTH BEIECTB;

—— YCTaHABIMBATh T'CHETHYECKYIO CBA3b MEKIY KJIAaCCaMM OPTaHMYECKHX BEIIECTB Ul OOOCHOBAHHUS MPHHIMIHMAILHOH BO3MOXXHOCTH MOIY4CHHS
OpraHUYECKUX COCAMHEHMIT 3aJaHHOTO COCTaBa HCTPOCHUS;

—— HaxXOJIUTh B3aMMOCBSI3H MEXJY CTPYKTYpOil W (yHKUHMEW, MPUYMHON U CIEICTBUEM,TeOpHEl M (akTaMu MpU aHAIU3e MPOOJIEMHBIX CHTYyalud U
000CHOBaHNH TIPUHIMACMbIX PEIICHHI Ha OCHOBE XHMHYCCKHX 3HAHHUIL.

2. Copep:xanne yuedHoronpeamera «XuMus»» Ha 6a30BOM YPOBHe CpPeHEro 0611ero 06pasoBaHus

10kmace (1 yac B HeJeNI0)

BBEJIEHUE (1)
HaquLIe METOAbI ITO3HAHUSA B XHWMHH. I/ICTO‘IHI/IKI/I XI/IMI/I‘-ISCKOI‘/’I HHCbOpMaLH/H/I. HOHCK I/IH(i)OpMaLH/II/I 110 Ha3BaHUIM, H}IeHTHq)HKaTOpaM, CprKTypHBIM
QJopMynaM. MOHeJII/IpOBaHI/Ie XUMHUYCCKHUX HpOIIeCCOB " HBHGHHﬁ, xwwuttecxuﬁ anaiu3 u cuHmes KaKk MeToabl HayHHOFO TIO3HAHUS.

TEMA 1. OCHOBHBIE ITOHSITUSI OPTAHUYECKOI XUMHUH (4)

IMosiBeHMe U pa3BUTHE OPTaHMYECKOH XMMHHU Kak HaykH. [IpeqMer opranudeckoit XumMun. MecTo M 3HaueHNe OPraHNYeCKOil XUMUH B CHCTEME €CTECTBEHHBIX HayK.
XUMHUIecKoe CTPOeHUE KaK HOPSIOK COeJUHEHHSI aTOMOB B MOJICKYJIE COTTIACHO UX BaJICHTHOCTH. OCHOBHBIE ITOJI0XKEHUS TEOPUH XUMUYECKOTO CTPOCHUSI
opraHu4eckux coeanHenuit A.M. ByTtnepoBa. YriiepoaHblii CKelneT OpraHn4eckoil MosieKysibl. KpaTHOCTh XMMHYECKOW CBS3U. 3aBUCHMOCTh CBOWCTB BELIECTB OT
XHMHYECKOT0 CTPOCHHS MoJeKy1. M3omepust 1 m3oMepsl. [IoHsATHE 0 GyHKIIMOHANBHOH rpymie. [IpHHIHUIE! KIaccu(pUKai OPraHHIeCKHX COSANHEHUH.
CucrematnyecKasi MeXIyHapOAHAs HOMCHKIIATYpPa U MPUHIUIEI 00pa30BaHMs HA3BaHHUI OPraHHIECKUX COCIUHCHUH.

Jemoncrpanuu. 1. Paznoxenue caxapa. 2. Koanekuus opraHM4ecKux BEIIECTB U MaTepHaoB. 3. MOACIHOPraHUYeCKUX MOJIEKYJT

TEMA 2. YTJIEBOAOPO/BI (8)

Ankansl. Cmpoenue monexynvt memana. I oMoIoradeckuii paz ankaHo. ['omonorn. HomenkiaTtypa. 3omepust yriepoaHoro ckenera. 3aKOHOMEPHOCTH
HU3MEHEHHUS (PU3NUECKUX CBOMCTB. XMMHUUECKHE CBOWCTBA (Ha MPHMEpPE METaHa M ATaHa): PeaKIMu 3aMeleHus (TalOreHUPOBAHUE), IETHAPHPOBAHUS KaK CIIOCOOBI
TIOJTyYEHNUS BKHEHIINX COSJMHEHUI B OPraHNYecKoM cHHTe3e. ['opeHre MeTaHa Kak OfWH M3 OCHOBHBIX HCTOYHHKOB TEIUIa B TPOMBIIICHHOCTH ¥ OBITY.
Haxoxenne B Ipupoje U NIPUMEHEHUE alKaHOB. [lonamue 0 yukioaiKanax.

Ankensl. Cmpoenue monexynvt smunena. I'omonoruaeckuii psy ankenos. Homenknatypa. M3oMepHs yriiepogHoro ckenera i HOJI0KCHHs KPaTHOH CBSI3H B



MoJieKyJie. XMMHUYECKHE CBOMCTBA (Ha MpUMepe STUIICHA): PEaKIMH IPUCOSMHEHNS (TaJIorTeHUPOBAHUE, 2UOpUposaHiie, THIPATALS, 2UOPO2aio2eHUposate) KaKk
croco0 NoydeHus (yHKIMOHATEHBIX IPOU3BOJHBIX YTIICBOJOPOAOB, ropenus. [lommMepusanus 3THIeHa Kak OCHOBHOE HAIIPaBICHHE €r0 HCIIOIb30BAHHS.
IMomuyTHIeH Kak KPYIMHOTOHHAXHBIA POIYKT XHUMHUYECKOTO IIPOU3BOACTBA. [IpuMeHeHue sTHIeHa.

Ankanuensl u kaydyku. [TonsaTue o6 ajkaaneHax Kak yrJeBOAOPOAAX C ABYMs IBOHHBIME cBsi3aMu. [lonmumepusanus qusuHmna (Oyraauena-1,3) kak
€10co0 MOyYeHHUs CHHTETHYECKOro Kaydyka. HaTypanbHbli 1 cHHTeTHYeCKUiT KaydykH. Bynkanusanus kaydyka. Pesuna. [IpuMenenue kaydyka 1 pe3UHEL.

Anxunsl. Cmpoenue moaexynvt ayemuiena. I'omonornaeckuii psj ankunos. HomenknaTypa. Mi3oMepus yriiepoaHOro ckeneTa U HOI0KCHHUS KPaTHOH CBS3H
B MOJIEKyJIle. XMMUUYECKHE CBOICTBA (Ha MpUMepe alleTUIIeHa): peakiui IPUCOSJUHEHNs (TaJIOreHUPOBAHUE, cUOpUposaHite, THIPATALHS, 2UOPO2ANIO2eHUPOSaHUe) KaK
Croco0 MOyYeHHs ITOIMMEPOB U APYTUX MONE3HBIX IPOLYKTOB. ['opeHne aneTnieHa Kak HCTOYHHK BEICOKOTEMIIEPATYPHOTO IUIAMEHH Il CBApKU U PE3KH METaJIOB.
ITpumMeHeHNe alleTHIICHA.

Apenbl. BeH3011 Kak peICTaBUTEIb apOMAaTHYECKUX YIIIEBOAOPOJ0B. Cmpoenue monekynvl ben3o1a. XUMUYECKUE CBOMCTBA: PEAKLMHU 3aMELICHHs
(TaJIOreHNPOBaHHE) KK CIIOCO0 MONTYYeHNs] XUMUUECKIX CPEJCTB 3alUTHl pacTeHHIl, IPUCOSANHEHNUS (THAPUPOBaHNE) KaK JOKa3aTeIbCTBO HEIIPEIeTbHOTO XapakTepa
Oensomna. Peakmus ropenus. [Ipumenenue 6enzona.

JemoncTpanun.4.bpomupoBanne rekcana H acBery.S.['openne Merana, STuiieHa, aneTuneHa. 6. OTHOILIEHHe MeTaHa, STHIICHA,alleTHIeHa U OeH301a KpacTBOpaM
NepMaHTraHaTa Kauusi U OpoMHOH Boxe. 7. IlomydeHme sTHIeHa peakuuell JermapaTaliiii dTaHOIA,aleTHIeHa—TUAPOIN30M Kapouna kainbiws./laGopaTopubie
onbIThL. 1. CocTaBieHne Mojeneil aTKkaHoB.

2. B3aumoneiictue ankaHoB ¢ 6pomom. 3. CocTaBlieHHe MOZeNell HellpeIeIbHbIX YIIICBOJOPOIOB.

TEMA 3. KUCJIOPOJ- 1 ABOTCOAEPKAINME OPTAHUYECKHUE COEIUHEHMUSI (17)
3.1 Kucaopoacoaepskaumue coegunenust 12y

Crmptsl. Kitaccugukanus, HOMEHKIIaTypa, H30MEpHs CIIUPTOB. MeTaHOI U 9TaHOI KaK MPeJCTaBUTENH IPEAEIbHBIX OJHOATOMHBIX CIIUPTOB. XUMHUYECKUE
cBoifcTBa (Ha IpHMepe METaHOJIA M 3TaHOJIA): B3aHMO/ICHCTBIE ¢ HATPUEM KaK CIIOCO0 YCTAHOBJICHHUS HATUYHS THAPOKCOTPYIIIBI, PEaKIHs ¢ TaIOTeHOBOAOPOJAMH KaK
€11ocob MoJy4eHUst paCTBOPHUTEICH, JETHIPaTALMs KaK CIIOCO0 MOJIydeHUs STHIIeHa. Peakiiis ropeHus: ClUPTHI KaK TOILIMBO. [IpiMeHeHne MeTaHoIa U 3TaHoIA.
Duznonornyeckoe AHCTBHE METaHOIA M 3TaHOJIA Ha OPTaHU3M YeI0oBeKa. DTHICHITIMKOIb H IIUIEPHH KaK MPeICTaBUTEIIH IPEAEIbHBIX MHOTOATOMHBIX CIIUPTOB.
KauecTBeHHas peakiys HA MHOTOATOMHEBIE CIIUPTHI U €€ IPUMEHEHHUE IS PACIIO3HABAHMS [NIMIEPUHA B COCTaBE KOCMETUUECKUX CpeCTB. [IpakTuueckoe mpruMeHeHe
STUJICHIJIUKOJIS U TIIMLEpPUHA.

®Denon. CTpoeHne MOJeKyJIbl heHona. B3aumnoe enusmue amomos 6 MoaeKyne penona. Xumuueckue ceolcmea. 3auMo0eicmsue ¢ Hampuem,
2udpokcudom Hampus, 6pomom. TlpumeHenue peHomna.

Anpaerunpl. Meranains (hopMaibIeri) U 3TaHajb (aleTalibAerul) Kak NpeJcTaBUTeNH NpeielibHbIX anbaernaoB. KauecTBeHHbIE peakluy Ha
KapOOHUJIbHYIO TPy (peakius «cepedpsHOro 3epkaiia», B3auMmoaencTaue ¢ ruapokcunoM meau (1) u ux npumeHeHue it 0OHapYKEHUS MPEAEIbHBIX allbIETHI0B
B IIPOMBIIIUICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTH anbaernnoB. [Ipumenenne popmanbaerna u aneraabIeruia.

KapOoHOBBIE KUCIIOTHI. YKCYCHAst KUCIIOTA KaK MPEACTABUTENb IPEAEIbHBIX OJJHOOCHOBHBIX KApOOHOBBIX KHCJIOT. XMMHUYECKHUE CBOWCTBA (Ha IpUMeEpe
YKCYCHOU KHCJIOTBI): PEaKIMH C METaJIaMU, OCHOBHBIMU OKCHAMH, OCHOBAaHUSIMH U COJIIMU KaK MOATBEPKICHHUE CXOICTBA C HEOPTAaHMYECKUMHU KHCJIOTaMHU. Peakius
9Tepr(UKAIUI KaK CII0CcO0 IOIyYeHHs CI0XKHBIX 3¢upoB. [IprnMenenne ykcycHol kucioTsl. [IpencraBinenne o BEICIIHX KapOOHOBBIX KUCIOTaX.

Croxubie 3upsl 1 xupsl. CoxHbIe 3GHPbI KaK IPOIYKTHI B3AUMOICHCTBHS KapOOHOBBIX KHUCIOT CO CIUPTAaMu. [IpuMeHeHne CI0KHBIX 3QHPOB B
MHIIEBO# i MTap(hIOMEPHON MPOMBINLICHHOCTH. JKHPbI Kak CIOXKHBIE I(UPBI IIMIEPUHA U BBICIIHX KapOOHOBBIX KHCIIOT. PaCTUTENbHBIC i )KUBOTHBIC )KHPBI, HX COCTAB.
PacriozHaBaHHEe PaCTUTENBHBIX KHPOB HA OCHOBAaHUH MX HENPEeNbHOro xapakrepa. [IpuMenenue sxupoB. I napoian3 mwiv oMbUIeHHE XKHUPOB KaK CII0c00
MIPOMBILIJIEHHOT'O NOJIYyYEHHsI COJIEH BBICIINX KapOOHOBBIX KUCIIOT. MBI KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. MOIOIIME CBOMCTBA MbLIA.

VYrnesoapl. Knaccudukanus yriaesonos. Haxoxaenue yrineBosoB B npupose. [oko3a kak anpaerngocnupt. bpoxenue rimokossl. Caxaposa. [ uoponus
caxapo3el. Kpaxmaln u 1emioso3a Kak OHoJIornueckre moauMepel. XMMIYecKHe CBOWCTBA KpaxMaa U HEJLT0I036! (THAPOJIN3, KadeCTBEHHAs PeaKIys ¢ HOI0M Ha
KpaxmaJl ¥ ee IpUMEHEHHE /i1 OOHapyKEeHHs KpaxMalla B IpoAyKTax nuranus). [IpumeHnenue u Guonoruueckas pojb yriaeBoaoB. [IoHsTHe 00 UCKYCCTBEHHBIX
BOJIOKHAX Ha IPHUMEpe alleTaTHOI'O BOJIOKHA.

Wnenrudurkaiys opraHIdeCKX COeNMHEHNH. [ enemuueckas c6a3b Medcoy KNaccami opeanuyeckux coeoureruil. TUTIbI XUMIYECKUX PeaKiuii B
OpPraHUYEeCKON XUMHUH.

3.2 AzoTcoaepikaniue coelMHEHUs 54

AMUHOKHUCTIOTH B Oenku. CocTaB M HOMEHKIIATypa. AMUHOKHCIIOTHI Kak aM(oTepHble opraHndeckue coennHeHus. Ilentunnas cBsa3b. buonornueckoe
3HA4YEHHE 0-aMHUHOKUCIIOT. O01acTH IPUMEHEHUS! aMUHOKUCIIOT. benku kak npupoansie GuononumMepsl. CoctaB U cTpoeHHe 0eIKoB. XMMUYECKHE CBOWCTBA OENIKOB:
TUAPOIN3, NeHaTypauus. OOHapyxeHue OeKOB IpU MOMOIIM KaueCTBEHHbIX (LIBETHBIX) peakuuil. [IpeBpaiienus O0ekoB nuiy B opranusme. buonornueckue
¢dyHKIMYT GENKOB.

Jemonctpamun. 8. OxucieHue staHoia B anmpiaernia. 9. KadecTBeHHBIE peakiim Ha MHOroatoMuble crmpTsl10.PactBoprMocTs (eHONA B BOJE NpH OOBIYHOM
Temnepatype u npu HarpeBanuu.ll.Jlomydenue denonsta Hatpus.12.0caxaenue ¢eHona u3 pactBopa (PEHONSTA HATPUS IMOJ JACHCTBHEM YIJIEKHCIOro rasa. 13.
KauectenHble peakimy Ha (eHom. 14. Peakims «cepebpstHOTO 3epkana». 15. Oxucnenne rimoxo3sl ruapokcuom mean (1I). 16. KauecTeHRas peakims Ha Kpaxmant.
17. Peakiust annnmHa ¢ 6poMHON Booi. 18. KoyuieKiusaMuHOKUCIIOT.

19. Jloxa3aTtenscTBO HAIMYMS (DYHKIIHOHATIBHBIX IPYIII B pacTBOpaxX aMHHOKHCIOT. 20. PacTBOpeHne 1 ocaxaeHne0enkoB.

21. IBetHble peakimu 6eaKoB. 22. ['opeHre NTUYBEro 1epa M MEPCTSHON HUTH.

Jlaboparopuble onbiThl. 4. CBoiictBa sTHiOBOrocmupra. 5. CpoiicTBa rimnepuHa. 6. CBolcTBa yKCycHOW KuCIOTHI 7. CBoiicTBa OEH30MHONW KHCIOTHI. 8.

I'maponms acrmpuHa 9. CoiicTBa Titoko3sl. 10. L{BeTHBIE peakiin GemKoB.

TEMA 4. BBICOKOMOJIEKYJISIPHBIE BEIIIECTBA (4)

TTonumepst. [TonumepHble MaTepuaibl.

JemoncTpanuu. 23. Koyulekiuu miacTMace, 31acTOMEPOB, BOJIOKOH. 24. ['opeHue 1etynonsa.
JlaGopaTtopHbleonbIThl. 1 1.OTHOIIEHHE CHHTETHUECKUX BOJIOKOH K PAaCTBOPAM KUCIIOT U IEN0YeH.

11kaace

TEMA 1. BEHIECTBO (8)

Crpoenue BemectBa. COBpeMeHHast MOJIENb CTPOSHHUS aToMa. DJIEKTPOHHAsI KOHbHTYpaiyst aToMa. OCHOBHOE U 8030YCOCHHbIE COCMOSIHUSL AMOMOB.
Knaccndukamust XUMAYECKUX JIEMEHTOB (S-, P-, d-31eMeHTsI). OCOOCHHOCTH CTPOCHHUSI SHEPTETHIECKUX YPOBHEH aTroMoB d-31eMeHTOB. [leproideckas cucreMa
XuMHueckux 3nemenToB JI.M. Menneneesa. ®dusnueckuii cmoicn [lepuoaudeckoro 3akona JI.M1. Menneneepa. [IpuduHbl ¥ 3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB
9JIEMEHTOB U X COSJUHEHHH [0 epHOAaM U IPpyIIaM. DNeKTPOHHAs IPUPOJa XUMHUYECKOH CBA3U. DIEKTPOOTPHIATeIbHOCT. BUIBI XUMUUeCKol CBA3HU (KOBalIeHTHAs,
MOHHAas, METaJUTYecKasi, BOZIOPOHAs) M MEXaHHU3MBI ee 00pazoBanus. Kpucmannuveckue u amopguvie ewjecmesa. Tunvl KpUCManiuyeckux pewemox (amomnas,
MONEKYNAPHASL, UOHHAS, MEMATAUYeCKds). 3a8ucumocms Pusu1eckux ceolcms eewyecmea om muna Kpucmannuyeckou pewiemxu. IIpuauHB MHOr00OpasHs BEIIECTB.
TEMA 2. XUMUWYECKHUE PEAKIIUHU (9)

Xumudeckue peakuun. Jucnepcuvie cucmemul. Illonsmue o konnoudax (3o1u, eeau). Memunnvie pacmeopsl. Peakiin B pacTBOpax 3JIEKTPOIHTOB. pH
pacTBOpa Kak IoKa3aTenb KHCIOTHOCTH cpepbl. I maponus coneil. 3HaueHne THAPOIN3a B OHONOrHYecKNX 0OMEHHBIX nporieccax. OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE
peakIy B IPUPOJIE, IPOU3BOACTBEHHBIX IPOIECCaX U KU3HEASATEIbHOCTH OPraHU3MOB.

JemoncTpamun.25. Paszmnunsie  dopmbl  Ilepuogmueckoir  cucremsl  JI.M.MenneneeBa. 26.Ilomydenne u  mepekpuctaumsanus woau  cBuHna(ll
)(«30moToNI0KABY).27. O dext Tunmans. 28. DneKTPONPOBOTHOCTH PACTBOPOB AJIEKTPOIUTOB. 29. 3aBHCUMOCTh CTEMEHH 3JICKTPOIUTHYECKOW JUCCOLMALINH
YKCYCHOH KHCJIOTHI OT pazbaBiieHus pactBopa. 30. Onpezenenue KUCIOTHOCTH CPe/ibl ¢ TIOMOIIBIO YHUBEpCaJIbHOro nuankaropa. 31. Ilpumeps! peakiuii HOHHOTO
oOMeHa, WAyImHUX ¢ o0pa3oBaHHEM OcCajKa, rasa Wind Bojsl. 3). I'mapomus coneil. 33. MeIHOIMHKOBEIN rajdbBaHMYECKHI 2J1eMeHT.34.3aBUCHMOCTE CKOPOCTH
peakIy OT IPHPOJBI BEIIECTBA HAa MPHMEPE B3aUMOICHCTBHS PACTBOPOB PA3IUIHBIX KHCIOT OJMHAKOBOH KOHIICHTPALUK C OJMHAKOBLIMH KyCOUKaMU(TpaHyIaMi
)JUMHKAa W OJMHAKOBBIX KyCOYKOB Pa3HBIX METaJUIOB (MarHwus,HHKa,Kele3a) C PacTBOPOM COJISTHOM KHCJOTBL 35. 3aBHCHMOCTH CKOPOCTH pPEAKLIHH OT
KOHIICHTPAIlUH PEarnpyIONIHX BEIIECTB H TeMIIepaTyphl Ha MPHMepe B3aHMOICHCTBHS PAaCTBOPOB CEPHOM KUCIIOTHI C PaCTBOpPAaMH THOCY/Ib(haTa HATPHs PA3IHIHOI
KOHIICHTPALUH ¥ TEMIIEPATyphl. 36. 3aBHCHMOCTH CKOPOCTH PEAKIMHU OT KaTalu3aTopa Ha IIpuMepe PassIoKeHHUs IIEPOKCH/a BOJOPOA ¢ TIOMOIIBIO HEOPTraHUIECKIX
KaTalIU3aTOPOB U IPUPOAHBIX 0OBEKTOB, COICPIKAIIUX KaTanasy.

JlaGopaTopHble onbIThl. 12. Bonoponuslii nokaszarens. 13.1Ipu3Haku npoTeKaHusi XUMHYECKUX peakimii.14.YcaoBus NpoTeKkaHus: peakiuii MOHHOro oomeHa. 15.
KauectBeHHble peakiuu. 16.OKUCIUTENBHO- BOCCTAaHOBUTENbHBIE peakiiu. 1 7.CkopocTs XuMuueckoi peakiuu. 1 8. Xumuueckoe paBHOBECHE.

TEMA 3. HEOPTAHUYECKASI XUMMUHI (6)



OKHCITUTENBHO-BOCCTAHOBUTENIBHBIC CBOMCTBA MPOCTHIX BEIECTB — METAJIOB INIABHBIX U MOOOYHBIX MOJATPYII (MEIb, KENEe30) M HEMETAIIOB: BOAOPOAA,
KHCIIOPOJa, TalOreHOB, Cepsbl, a30Ta, (octopa, yriepona, KpeMHUs. Kopposus MeTamioB: BHIBI KOPPO3UH, CIIOCOOBI 3aIUTHl METAIUIOB OT KOPPO3UH. DNeKmpoau3
pacmeopos u pacniagos. Ilpumerenue 31eKmpoausa 8 npoOMblULIEHHOCU.

JemoncTpamun. 37. BsanmopeiictBue OpoMHOH Bomsl ¢ uoxugoM kanws.38.BzammoneiictBue amomuHus ¢ wogoM. 39.BsammopeiicTBhe Memm ¢
KOHLIEHTPUPOBAHHOM a30THON KHCI0TOH. 40.AmtoMoTepMust.

JlabopaTopuble onbIThl. 19. O3HakoMIeHHE cO cBOMicTBaMU HeMeTawioB. 20.BriTecHeHHe ragoreHoB U3 pacTBOpPOB uX coneil. 21.03HakoMIICHHE CO CBOHCTBAMH
METaJIOB U CIUIaBoB. 22.0Kpacka IIaMeHH COJISIMU METaJlIOB.

TEMA 4. HAYYHBIE OCHOBBI XUMHWYECKOI'O ITPOU3BOJICTBA (6)

T'oMoreHHbIe U reTeporeHHble peakiyn. CKOpOCTh peakiuy, € 3aBHCHMOCTb OT Pa3INYHBIX (HJaKTOPOB: PUPOABI PEArHPYIOLIHX BEIIECTB, KOHICHTPALINH
pearnpyromuX BEIECTB, TEMIIEPATYPBI, IUIONIA/IH PEAaKI[MOHHOI TOBEPXHOCTH, HAJINYKS KaTaln3aTopa. Pojb KaTaan3aTtopoB B MPUPOAE U IPOMBILIICHHOM
npousBoacTBe. OOpaTUMOCTD peakiuii. XMMHIECKOe PAaBHOBECHE U €r0 CMELICHUE MO/ JeHCTBHEM Pa3indHbIX (HaKTOPOB (KOHIIEHTPALHS PEareHTOB MIIM POAYKTOB
peakuuy, JaBjeHne, TEMIIepaTypa) AUl CO3IaHHs ONTHMAIIBHBIX YCIOBHI IPOTEKAHNS XMMUYECKHX MPOLIECCOB.

Xumust 1 oHeprerrka. [[pupoiHbEIe HCTOYHNKH yriIeBoAopoaoB. [IpupoaHbIil i MOMyTHBIH HETAHON ra3bl, KX COCTaB U Hcnoib3oBanue. CoctaB He)TH U ce
nepepadorka. Hedrenponykrel. OxTaHoBoe yrciio 6ensnna. OxpaHa OKpyKaroliel cpesibl mpu HedTenepepadoTKe U TPAHCTIOP THPOBKE HEPTEIPOAYKTOB.
AJNbTepHATHBHBIC HCTOYHUKU YHEPTUH.

JemoHncTpanuu. 41. Moenb «KHISIIETO CIOs».
JladopaTopHubie onbIThI. 23. O3HaKOMIICHHE C HeBThIO H HedTenpoayKTaMu. 24). 3HAKOMCTBO ¢ MUHEPAIbHBIMU YI00OPEHUSIMH U U3Y4CHHE UX CBONCTB.
TEMA 5. XUMUs B )KU3HU U OBLIIECTBE (5)

Xumust 1 300poBbe. JlekapcTBa, (epMEHTHI, BUTAMHHBI, TOPMOHBI, MUHEPAJIbHBIE BOABIL. IIp00IeMbl, CBSI3aHHbIE C IPUMEHEHHEM JIEKapCTBEHHBIX
npenapatoB. BpeqHble NPUBBIYKY U (HaKTOPBIL, pa3pyIIAOIIKe 310pOBbe (KypeHHe, YIIOTpeOIeHHE alKorois, HapkoManus). PainonansHoe nutanue. /Tuwesvie
0obasku. OcHo8bl NUWEBOT XUMULL

XuMus B OBCEHEBHOM U3HHU. Motolue u gucTsme cpeactsa. Cpedcmea 6opbobl ¢ ObiMosbiMU HACEKOMbIMU. penelleHmyl, uncekmuyuovl. Cpenctsa
JIMYHOM THTUeHbI U kocMmeTukH. [IpaBuiia 6e30macHoi paboThl ¢ €AKUMU, TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMU OBITOBON XUMHUH.

XuMUsE B CEIBCKOE X0351HCTBO. MuHepanbHble 1 opraHndeckue ynooperns. CpencTsa 3alinThl paCTCHUH.

Xumnst B ctpoutenbeTse. Lement. Beron.ITog6op onTrManbHBIX CTPOUTEIBHBIX MATEPUATIOB B IPAKTHYECKOH ASITENBHOCTH YEI0OBEKa.

Xumust 1 3Kosorus. XMMHYECKOe 3arpsi3HeHHE OKpYKatoleil cpejibl 1 ero nocieactsus.Oxpana rugpochepsl, oUBbl, aTMochepsl, Gops! 1 hayHbI OT
XUMHYECKOTO 3arPS3HEHHS.

Tunsl pacueTHbIX32124

1. HaxoxzeHneMonekymspHO(OPMYIIHIa3000pa3HOrOYIIICBOIOPONATIOCTOIIOTHOCTHIMACCOBBIM/IOISIMAIEMEHTOB, BXOISIAX B €rOCOCTAB.
. HaxoxznenuemornekyssipHONH(OPMYJIBIra3000pa3HOroyrieBoA0pOAAIIONPO/ YK TaMCTOPAHHSL.

. Haxoxnenue  MmonekymsipHol — (QoOpMynbl  OpraHMYECKOro  BelIeCTBA O  €ro  IUIOTHOCTM M MAacCOBBIM  JOJAM  DJIEMEHTOB,
BXO/ISILIMXBETOCOCTAB, UINIIOIPOAYKTAMCIOPAHHS.

4. PacuersIMaccOBOMIOM(MACCH ) XHMHUECKOTOCOETHHCHHS BCMECH.

5. Pacuersivaccsi(00bEMa,KONINUCCTBABCILECTBA)MCXOAHBIX BELIECTBUIIAIPOLYKTOBPEAKLIHIION3BECTHOMMACCE(00BEMY, KOIHUCCTBY BEIIECTBA) PEAreHTOB
WJIH IPOTyKTOBPEAKIINH.

6. Pacuerbi00beMHBIXOTHOLICHUHTa30BIPUXUMUYECKUXPEAKIIUSIX.

. Pacuerpimacch(00beMa,KOMYECTBABEILIECTBA)IPOJYKTa  PEaKLIUH, eciM  OJHO U3 BEIIECTB JTAaHO B BHJE  pacTBOpa
COIpe/IeICHHONMACCOBOII10JIepacTBOPEHHOIOBEIIECTBA.

TeMbl NpakTHYeCKUX padoT

1. IIpakTnyeckas padora Ne 1 (10 knace). PacnosnaBanue miactmacce.

2. IpakTnyeckasapadoraNe2 (10kaacce) PacnosnaBaHue BOJTOKOH.

3. IpakTnyeckas padora Ne 1 (11 kuacce). Pemenue skcrepuMeHTaIbHBIX 3a/1a4 10 TeMe « XMMUYECKUEPEaKIIUN.
4. IIpakTnyeckas padora Ne 2 (11 knacce). [Tonyyenue MeHOrokynopoca
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OCHOBHBIE BUJIBI IESTEIHHOCTH 00YJaIOIIXCsl (Ha ypOBHE YHUBEPCATIbHBIX yIeOHBIX AEHCTBUI)
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HanpaBJICHUS
BOCIIUTATEIb

HOU
JIESITENIbHOCT
"
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Kjacc

BBEJEHUE

Vcrionb30BaTh OCHOBHBIC METO/Ibl HAYYHOT'O O3HAHMUS, IPHMEHACMbIC B XMMUM: HAOII0/ICHHE,0NINCAHHE, U3MEPEHHE,SKCIICPUMEHT, MOJICTIPOBAHHE XUMHYECKHX
MPOLIECCOB U SIBJICHUI, XMMHYECKU aHAU3 U CUHTEe3./[eMOHCTPHPOBAaTh3HAHHE HCTOYHUKOB XHMUUECKOH HH(BOPMAIIUH.

OcymecTBIATh MOMCK XUMUYECKOH HHPOPMALIUY 110 Ha3BaHUAM, HICHTU(PUKATOpAM, CTPYKTYPHBIM (pOpMyiiaM BEIIeCTB.

KputHueckn oneHUBaTE HUHTEPIPETHPOBATE XHMIIECKYIO HH(POPMAIINIO, COAEPIKALIYIOCS B COOOMIEHUSIX CPEICTB MacCOBOW HH(OpMAaIHH,

pecypcaxMHTepHEeTa, HAYHHO-HOMYIISIPHBIX CTAThAX C TOUKM 3PEHUU SECTECTBCHHO HAYYHOH KOPPEKTHOCTHU B LIEJISIX BBISBICHUS OLIMOOYHBIX CY:KACHUH 1 popMUpOBaHUs
COOCTBEHHOM MO3UIUNA

57

TEMA 1.
OCHOBHBIE
HNOHSTHUS
OPTAHUYECKO
" XUMUU

PackpbIBaTh Ha IpEMeEpax PoJib XUMHUN

B (h)OpMUPOBAHNH COBPEMEHHOI HAyJHOIl KADTUHBI MUP M B IPAKTHIECKON JIEATEILHOCTH YeIOBEKa.

JleMOHCTpHUpPOBATh Ha IIPHMEPax B3aHMOCBI3b MEXKILy XHMHEH M APYTHMH €CTECTBEHHBIMH HAyKaMH.

Paznuyath npeMeTsl H3y4eHUs] OPraHM4eCcKOl U HEOPTraHMYECKON XUMHH.

OOBACHATH NIPUIHHBI MHOT000Pa3Hsl BEIECTB HAa OCHOBE OOIIIX IPEICTABICHHH 00 X COCTaBEe HCTPOCHHH.

CpaBHUBATh OPraHUYECKUE U HEOPraHMYECKHE COSAMHEHUS. J|eMOHCTPHPOBATh IIOHUMAaHUE OCOOEHHOCTEH NPOTEKaHUs 1 (POPM 3aruceil OPraHn4ecKhX

peaxuuit. HabirogaTh 1€MOHCTPUPYEMBIC OIBITHI U MATEPUAIIb, ONUCHIBATH UX C OMOIIBIO POAHOTO S3bIKA U S3bIKA XUMHUH XaPaKTePH30BaTh 0COOCHHOCTH CTPOCHHS
aroma yriepoaa. OOBSCHATh IPUYMHBI MHOIOOOpa3us BELIECTB HA OCHOBE OOLIMX MPEICTaBICHUH 00 UX COCTaBe U cTpoeHHH. POpMyIIMPOBATH MOJIOKEHUS TEOPUI
XMMHYECKOTO CTPOCHNMS OpraHudecKrx coeanHennii A. M. bytineposa.PackpsiBaTe Ha mpuMepax IOI0KEHHS TEPUHA XHMHUUYECKOTO CTpoeHHs A. M.
ByriepoBa.OnepupoBaTh HOHATHIMH «BAJICHTHOCTBY, CTEIICHb OKHCIICHUS, KXHMUIECKOCCTPOCHUEY, «CTPYKTYpHasihopMyItay». MoIeanpoBaTh MOJIEKYIIbI
HEKOTOPBIX OpraHnuecKknX BemecT.HabmomaTh 1eMOHCTpHpyeMbIe MOJIETN OpPraHUYecKnX MoneKyIOTeprpoBaTh IOHATHIMH «H30MEp», «H30MEPHS».
OnuchIBaTh MPOCTPAHCTBEHHYIO CTPYKTYPY H3y4aeMbIX BEIECTB.

OOBACHATH MPUYMHBI MHOTOOOPa3Hs BENIECTB Ha OCHOBE OOIIMX MPEICTABICHHI 00 X COCTaBEe M CTPOCHNUH.

PackppIBaTh Ha MpUMepax TONOKEHNS TEOPHN XUMIIeckoro cTpoerns A. M. Byrnepoa. CocTaBiIATs MOJIEKYIAPHBIE U CTPYKTYPHBIE (POPMYITBI OPraHMIECKHX
BEIIECTB KaK HOCUTENIeH HH(OPMAIIN O CTPOSHUHN BEIIECTBA, €r0 CBOMCTBAX M NMPHHAISKHOCTH K ONPE/ICIEHHOMY KJIacCy COeIMHeHHI. XapaKkTepn3oBaTh
3aBHCHMOCTB CBOICTB BEIIECTB OT XUMUUECKOTO CTPOEHHUS MoJeKy 1. HabmonaTh JeMOHCTpUpyeMble MOJIEH OPTaHUYeCKUX MOIeKya1OnepupoBaTh NOHATHAMU
«(yHKIMOHANBHAS TPYIIIAY, «TOMOJIOTY, «TOMOJIOTHYECKas PA3HOCTbY.

KiaccuduuupoBars opraHu4ecKue COeIMHEHNUS 0 CTPOCHUIO YIIIEPOAHON LN U THITY YIIIEPOA-YIICPOAHON CBSI3H.

Knaccudumuposars npon3BOIHbIE YIIEBOI0POJIOB 110 (PyHKIIMOHAIBHBIM IPYTITIAM.

ITprMensTh MpaBHIIa CHCTEMATHYECKOH MEXTyHapOIHONH HOMEHKIIATYPhI KaK CPEICTBA PA3IMICHNUS W NACHTH(HKAIIN BEIIECTB MO UX COCTABY M

cTpoennio. Ha3biBaTh opranudyeckue CoeJUHEH s, HCIONb3YsI IPaBUIa CUCTEMATHIECKOH MEKIyHApOAHOH HOMEHKIATYPbI
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TEMA2.
YIJIEBOJAOPO]L
bl

Ha3bBaTh ankaHbl ¥ OUKJIOATIKAHEl I TPHBHAIBHON M IT OMEKIyHAPOJHOI HOMEHKIAType. Pa3muuaTs MOHATHS «H30Mep» M «TOMOJIOTY. 3alUChBATh (HOPMYIIBI
H30MEPOB H TOMOJIOTOB aJIKaHOBU YUKIOANIKAHOG, HA3BIBATh UX.

XapakTepu30BaTh alIKaHbI U YUKIOAIKAHb! IO COCTaBY,CTPOCHUIO M (PH3NUECKHM M XHMHIECKAM CBOHCTBAM,yCTaHABINBATE IPUIHHHO-CIICACTBEHHBIC CBSI3H MEXITY
JIAHHBIMH XapaKTepUCTUKAMU BEILECTBA.

O000maTh 3HAHUS U JAeNIaTh BBIBOJBI O 3aKOHOMEPHOCTSX M3MEHEHHH CBOICTB B TOMOJIOTHYECKOM PSITY QJIKaHOB.

[TporxHo3upoBaTh BO3MOKHOCTb MPOTEKAHUSI XUMUYECKHUX PEAKIUi Ha OCHOBE 3HAHMN

0 THIAaX XUMHYECKOH CBS3U B MOJICKYJIaX PEarcHTOB M HX PEaKI[MOHHON CIIOCOOHOCTH. XapaKTepHu30BaTh MPOMBIIIICHHBIE 1 JJA00OPAaTOPHBIE CIIOCOOBI MOTyIeHHsIA
JIKaHOB.

[TpuBOIUTE IPUMEPBI XUMHYECKHUX PEAKINi, PACKPHIBAIOIINX XapaKTEePHbIC CBOHCTBA ATKAHOB C LENbI0 UX HICHTU(GUKALMN U 0OBSICHEHHS 00IacTH

npuMeHeHNs. MIconbp30BaTh 3HAHUS O COCTABE,CTPOCHUHI XUMUYECKIX CBOWCTBAX JIKAHOB ISl OE30IIaHOr0 MPUMEHEHHSI B MPAKTHYECKOIT e TEIbHOCTH.
Hab6monaTh 1eMOHCTpHpPYEMBIE H CAMOCTOSI TEIIEHO MPOBOANMEIE OITBITEL

HaOrroath 1 ONHCHIBATE XUMHYECKUE PEAKIHK € TIOMOIIBIO POIHOTO SI3bIKA U SI3BIK aXHMHH.

Co0moaTh MpaBuia U MoJIb30BaThCS IIPHEMaMH 0e30IacHON paboThI P UpadoTe ¢ XMMHUYe- CKMMH BEIIECTBAMU U JIAOOPATOPHBIM 000pynoBaHrneMHasbiBaTh
AJIKEHBI U 110 TPUBHAIBHOM,U 10 MEXIYHAPOIHOI HOMEHKIIATYpE.
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3anuchBaTh (HOPMYIIBI H30MEPOB U TOMOJIOTOB AJKEHOB M Ha3bIBATh HX.
Pa3nuyaTh MOHATHS «H30MEP» U «TOMOJIOT». XapaKTepHU30BaTh aIKEHEI II0 COCTAaBY,CTPOCHUIO M (DH3UUECKIM U XUMHUYECKUM CBOHCTBAM,yCTaHABINBATh
MIPUYMHHO-CIIEICTBCHHEIE CBSI3H MEKIy JAHHBIMH XapaKTepPUCTUKAMUB emecTBa.O000maTh 3HaHHA H 1e7IaTh BRIBOJBI O 3aKOHOMEPHOCTSX U 3MCHEHHUI CBONCTB B
TOMOJIOTHYE- CKOM Psijly alKCHOB. XapaKTepU30BaTh HPOMBIIIICHHbIC 1 JIAOOPATOPHBIE CIIOCOOBI IOJIYYCHHUS AJIKEHOB.
ITpuBoaUTE IPUMEPH! XUMHYECKHUX PEAKINii, pACKPHIBAIOIINX XapaKTEepHbIE CBOMCTBA alIKEHOB C LEIbIO MX HACHTU(GUKAINN U O0BICHEHNUS 00IaCTH IPUMEHEHUSL.
Vcronp30BaTh 3HAHUS O COCTABE, CTPOCHUH M XMMHYECKHX CBOMCTBAX JKEHOB JUIs O€3011aCHOTO MPHMEHEHHUS B IIPAKTHYECKOIT JAeATEIbHOCTH.
OMBITHBIM IIyTeM JIOKa3bIBATh HENPEACIbHBII XapaKkTep yIIeBOAOPOI0B.
HaburoaTh IEMOHCTPHUPYEMBIE U CAMOCTOSI TENIBHO POBOMMBIE OIIBITI.
HabmrogaTh ¥ OMHCHIBATE XMMHYECKHE PEAKIUH ¢ HOMOIIBIO POIAHOTO s3bIKa H A3bIKa XUMHUK.COOII0AaTh IPaBUIa U MOJIB30BAThCS MpHeMaMu 0e301acHOH paboTs
npu  paboTe ¢ XMMHYECKHM M BEIIECTBAMHM M JIabOpaTOpHbIM oOopynoBaHueMHasblBaTh anKagMeHbl M IO TPHBHAIBHOW, M 10 MEXIyHAaPOMHOI
HOMEHKJIaType.3anuchBaTh (OPMYIIBI H30MEPOB U TOMOJIOTOB AlKaJANCHOB U Ha3bIBAaTh MX. XapaKTepHU30BaTh aKaJHEHbI 0 COCTABY,CTPOCHUIO U (PU3HIECKUM U
XUMHYECKUM CBOWCTBAM, yCTaHABIIH- BATh IPHYNHHO-CJICICTBEHHBIC CBSA3M MEX/1y JAHHBIMH XapaKTEPUCTUKAMHU BEIIECTBA.
ITpuBOAUTE MPUMEPBI XUMHYECKUX PEAKLHH, PACKPBIBAIOIIMX XapaKTEPHbIC CBOACTBA aIKaAUCHOB C LIEIbI0 UX HICHTU(GUKALNK U 00BbSICHEHHs 00J1acTH
NpUMEHEeHNUs. XapaKTepru30BaTh CBOMCTBA U IOJTyYeHUE KayuyyKa U pe3uHblHa3bIBaTh QJIKUHbI 110 TPUBUAIBHON U IIOMEKIYHAPOJHOM HOMEHKIIATYpeE.
3anuchBaTh (POPMYIIBI H30MEPOB U TOMOJIOIOB AIKHHOB H HA3bIBATh HX.
Paznnuarh NOHATUS «M30MEP» U KTOMOJIOr». XapaKTepU30BaTh AIKUHBI 110 COCTABY,CTPOCHHIO M (PU3MYECKUM M XMMUYECKUM CBOICTBAM, YCTAHABINBAThH
HPUYNHHO-CIICICTBEHHBIECBSI3H MEXKy JaHHBIMH XapaKTePUCTHKAaMHU BelecTBa.O000MAaTh 3HaHUS U AeIaTh BBIBOABI O 3aKOHOMEPHOCTAX H3MEHEHHI CBOMCTB B
TOMOJIOTHYECKOM Psily aJIKMHOB. XapaKTepHU30BaTh POMBIIUICHHbIEH JIA00PATOPHbIC CIIOCOOBI NIOTyYEHHs AIKHHOB.
ITpuBOIUTS IPUMEPH! XUMHIECKHUX PEaKIUii, paCKPHIBAIONINX XapaKTepHbIe CBOUCTB aaJIKMHOB C LENbI0 NX HACHTHOHUKAINHE H 00BSICHEHUS 00JI1acTH
npuMeHeHus. MIcronb30BaTh 3HAHUSI O COCTABE,CTPOCHUH H XMMHYIECKHUX CBOMCTBAX aJKHHOB U1 0€3011aCHOTO IPUMEHEHNUS B IPAKTHIECKOI
JiesTebHOCTU. OTIBITHBIM ITyTeM JIOKa3bIBaTh HEHPEACIbHBII XapakTep yriieBogopoaos. Habmoaats 1eMOHCTpHpPYEMbIC H CAMOCTOATEIIBHO MIPOBOJUMBIC OIIBITHI.
HaOmronath 1 onuchIBaTbX MMHUYECKUE PEAKIMK C TIOMOLIBIO POJHOIO 53bIKA U sA3bIKa XMMUMU.COOJIIOIaTh NPaBHiIa U M0JIb30BATHCS NPUEMaMH 0€301acHOi paboTh
npu paboTec XMMUYECKUMUB CIECTBAMU U JIAOOPaTOPHBIM 000pyoBaHUeMONEPUPOBATh MOHITHEM «apPOMATHUYHOCTb». Ha3blBaTh apeHbl 10 TPUBHUAIBHOM M 110
MEXTyHapOJHOH HOMEHKJIaType.3anchBaTh (JOPMYJIBI H30MEPOB M T'OMOJIOrOB apEHOB U HAa3bIBAaTh UX.
XapakTepu3oBaTh OCH30I M TOJIYOJI [IO COCTABY,CTPOCHHIO U (PU3HYECKUM U XMUMHYECKHM CBOICTBAM, YCTAHABIMBATD IPHYNHHO-CIICICTBEHHBIC CBSA3H MEXKIY
JIAHHBIMH XapaKTEPUCTHKAMH BEILCCTBA.
Hcnonb30BaTh 3HaHUS O COCTABE, CTPOCHUU U XMMUYECKHX CBOMCTBAX OEH3011a U TOJIyos1a [yl 0€30IaCHOr0 NPUMEHEHHS B IIPAKTUYECKOM
JIeATeNbHOCTH. XapaKTepPU30BaTh NPOMBIIIICHHBIE CIIOCOOB! ITOTYUCHHST apOMaTHUECKHX YIIIeBOA0pooB. HabmonaTs JeMOHCTpHUpPYEMBIE 1 CAMOCTOSITEIIBHO
IIPOBOAMMEIE ONBITEL. HaOmonaTh 1 ONICHBATE XUMIYECKHE PEAKIIH C TIOMOIIBIO POIHOTO SI3bIKA U S3bIKa XUMUHI[POBOANTE pacueTsl HA HAXOXKACHUE
MOJIEKYJSIPHOH (DOPMYJIBI YITIEBOAOPO/A 10 IPOAYKTaM CTOPAHHMS 1 110 €r0 OTHOCHTEIHHOH IIOTHOCTH M MAaCCOBBIM JIOJISIM DJIEMEHTOB,BXOJSIIHUX B €0
cocraB.VcroIb30BaTh ANTOPUTMBI IPY perieHny 3a1a4 CUCTeMaTH3UPOBATh 1 00001IATh MOy4YCHHbIC 3HAHUS O CTPOCHUH,CBOHCTBAX, Oy YCHUH H IPHMCHEHUN
yrieBoaopooB. CocTaBisTh 0000IIAIONINE CXEMBI.
OnucelBaTh T'€HETHYECKHE CBS3M MEKIY H3YYCHHBIMH KJIACCAMH OPraHMYeCKHX COeIMHEHUNH.OCYIIeCTBISATh I03HABATENbHYIO pPe(IEKCHI0O B OTHOIICHHH
COOCTBEHHBIX JJOCTIIKEHHUIT

B npomecce penrenns y4eOHBIX U TO3HABATEIbHBIX 331249

TEMA 3.
KHCJOPOJI- U
A30TCOJIEPK
AIITAE
OPFAHMYECK
WE
COEJUHEHHS

17

Tema 3.1
Kuciopoa
comep:ka
mue
coeMHEeH
us

12

HaspiBaTh cIMpPTHI O MEXKyHAPOIHOH HOMEHKIIATYPE.

3anuchiBaTh (POPMyYIIBI CIIUPTOB H HA3BIBATD HX.

Knaccndunupoats CIIPTHI 10 aTOMHOCTH. XapaKTepH30BaTh CIIUPTEI IO COCTABY,CTPOE- HAIO M (PU3MYECKUM CBOICTBAM,yCTaHABIIMBATH IIPHYNHHO-CIIE/ICTBEHHbIE
CBS3U MKy JaHHBIMU XapaKTepHCTHKaMHBEIIECTBA.

O06001maTh 3HAHUS ¥ ICNIATh BBIBOJIBI O 3aKOHOMEPHOCTSIX M3MEHEHHI CBOICTB B TOMOIOTMYECKOM PSITY OJHOATOMHBIX CITUPTOB. XapaKTePU30BATh CITHPTHI IO
COCTaBY,CTPOCHHIO U (PU3HIECKUM M XMMHYECKHM CBOICTBAM,yCTaHABINBAT IPHINHHO-CIICICTBEHHBIC CBSI3U MY JTaHHBIMH XapaKTePUCTHKAaMH BEIECTBA.
XapakTepu30oBaTh MPOMBIILICHHBIE 1 Ta00paTOPHBIEC TOCOOBI MOIYUCHHS CITHPTOB.

ITpuBOIUTE IPUMEPH! XUMHIECKHUX PEAKINi, pACKPHIBAIOIINX XapaKTEePHbIE CBOHCTBA CIIMPTOB C IENBI0 UX HACHTHOHKAINH H 00BSICHEHUS 00TacTH

mpuMeHeHus1. MICIonb30BaTh 3HAHUSI O COCTABE,CTPOCHUH M XMMHYECKUX CBOMCTBAX CITUPTOB [UIsl OE30MACHOTO PUMEHEHHS B TIPAKTUYECKOMN e TENbHOCTH.
JleMOHCTpHpPOBATh MOHNMAHUE TOKCHYECKOro JEHCTBHS METaHOJIA HATaHOIA Ha oprann3M. HabrroqaTs 1eMOHCTPHpyeMbIe H CaMOCTOSITEEHO IPOBOANMBIE OIBITHL.
HccnenoBaTh cBOHCTBA OZIHOATOMHBIX CITHPTOB.

Hab6nrogath 1 ONMHCHIBATE XUMHIECKHE PEAKIHH C TOMOIIBIO POTHOTO S3bIKA U S3bIKA XUMHUH.

J{eMOHCTPHpPOBATh 3HAHHE NMPABUI 0E30MACHOTO OOPAIICHNUSI C €IKHMH, TOPIOYHMH H TOK- CHYHBIMH BEILIECTBAMU,CPEICTBAMH OBITOBOW XMMHHU.COOIIONATh IpaBHIa U
TI0JIb30BAThCS MPHEMaMH 0e3011acHO pabOTHI IpH paboTe ¢ XUMUUe- CKUMH BEIIECTBAMH H JIAOOPATOPHBIM 000pyJ0BaHHEM XapaKTepU30BaTh ITHICHITIMKOIb 1
TIIMIEPUH 0 COCTaBY, CTPOCHHIO M (PU3MIECKUM M XUMUYECKHM CBOICTBAM,yCTaHABIMBATh IPHINHHO-CIICICTBEHHBIC CBS3U MEXKIY JaHHBIMU
XapaKTePHCTUKAMHUBEIIECTBA. XaPAKTEPH30BaATh CIIOCOOBI MONYICHHUSI ATHICHIIIUKOISIL [PUBOANTE MPHMEPhI XUMUYECKUX PEAKIIHil, PACKPHIBAIOIINX XapaKTePHbIC
CBOICTBA STUIICHTIIUKOIS U TIIHIEPUHA C IENbI0 X HACHTU(GUKAIMH U O0BSICHEHHS 00NACTH TPUMEHEHHSL.

Hcrmons30BaTh 3HAHMS O COCTABE,CTPOCHUH U XUMHUYECKUX CBOMCTBAX dTUIICHTIIMKOIS U TIHIEPUHA TSl OE30ITaCHOTO TIPUMEHEHHS B
MPaKTHYECKOMIeATENbHOCTH. [ I[pOBOINTE KaueCTBEHHBIC PEAKIIMH HA MHOTOATOMHBIC CITHPTHIL.

ITpOBOANTE OMBITHI IO PACIIO3HABAHUIO MIHILIEPHHA B COCTaBE MHIIEBBIX MPOTYKTOBHKOCME- THIECKUX CPE/ICTB.

HccnenoBath CBOMCTBA MHOTOATOMHBIX CIPTOB.Habmi01aTh IEMOHCTPHPYEMBIE U CAMOCTOSITENTBHO TIPOBOTMBIC OTIBITHI.

HabnronaTh ¥ ONHMCHIBATE XMMHYECKHE PEAKIHH C ITOMOLIBIO POTHOTO SI3bIKA U SI3bIKA XUMUH.

JIeMOHCTPUPOBATh 3HAHKE MPABHII HE30MaCHO- TO OOPAICHHUS C SKMMH, TOPIOUYUMHU U TOK- CHIHBIMH BEILIECTBAMH,CPEACTBAMH ObITOBOM XuMuu.COOII0AaTh IPpaBHIa U
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TI0JIL30BAThCS IPHEeMaMH 0e30IacHOH pabOTHI Ipu paboTe ¢ XUMUUECKIMH BEIIECTBAMHE H JIa00OpaTOPHBIM 000pyI0BaHHEM X apaKTepH30BaTh (PEHOI 110 COCTABY,
CTPOCHHIO U (PU3HMYECKUM U XUMHYECKHM CBOM- CTBaM,yCTaHABIIMBATh IIPUYMHHO-CIICICTBEHHBIC CBSA3H MKy JTaHHBIMU XapaKTEPUCTHKAMH BEICCTBA.

ITpuBOUTE MPUMEPBI XUMHYECKUX PEAKIHH, PACKPBIBAIOIINX XapaKTEPHbIC CBOACTBA (PEHOJIA C LEIbIO MX HACHTU(UKALNY U 00BbACHEHHS 001acTn

npuMeHenns. Vicronb30BaTh 3HaHHS 0 COCTaBE, CTPOCHUU U XMMHYECKHX CBOMCTBAX (peHoua uist Ge30MmacHoro MpUMEHEHNs B IpakTuyeckoii AestenpHocTu. Habmonats
JIEMOHCTPHPYEMBIE OITBITEL.

HabmogaTh KauecTBEHHYIO peakuuio Ha ¢eHos. HabmoaaTs 1 ONUCHIBATh XMMHIECKHE PEAKIUHU C IOMOIIBIO POTHOTO SI3bIKA U SA3bIKA XUMUH.

JleMOHCTPUPOBATh 3HAHUE TIPABUII OE30IIACHOT0 OOPAILCHUS C €KUMH, TOPIOYNMH U TOK- CHYHBIMH BEILIECTBAMH, CPEACTBAMU OBITOBON

xuMunHas3bIBaTh anbAeruabl U KeTOHBI 0 MEeXIyHapOAHOH HOMEHKIAType.3amHChIBaTh ()OPMYIIbI i 30MEPOB H TOMOJIOTOB AJIbJETUI0B H

KETOHOB,Ha3bIBATh HX.XapaKTEPU30BaTh AJIbJCTHIbl U KETOHBI 110 COCTABY, CTPOCHUIO M (PH3UYCCKUM M XUMHYECKHM CBOWCTBAM, yCTAHABIIMBATh
IIPUYMHHO-CIICICTBCHHEIE CBSI3H MEXKy JaHHBIMH XapaKTePUCTUKAMHU BEIIECTBA.

O0600611aTh 3HAHUS U AEIATh BHIBOJbBI O 3aKOHOMEPHOCTSX M3MEHEHHH CBONCTB BI' OMOJIOTHYECKOM DSy allbJCIUI0B M KETOHOB.XapaKTepU30BaTh MPOMBIIIICHHbIC 1
J1a00PaTOPHBIE CIIOCOOBI MOIYYCHUS ANIbJETHI0B U KETOHOB.

IpuBoauUTH MPUMEPH XUMHYECKUX PEaKIUi, PacKphIBAIOMNX XapaKTEepHBIE CBOUCTBA albJETHIOB M KETOHOB C LENBI0 HX UACHTH(GHKAINN U OOBICHEHUS 00NacTH
npuMeHeHus.conb30BaTh 3HAHUS O COCTaBe, CTPOSHHH M XHMHYECKHX CBOICTBAaX anbJeTHIOB M KETOHOB Il OE30MAaCHOTO HPHMEHEHHs B IIPAKTHYECKOH
JIeATeNbHOCTH. [|eMOHCTPHUPOBATh TOHMMAHHE TOKCHIECKOro ASHCTBUS METaHOIA ¥ ATAaHONA Ha OpraHn3M. HaGmonaTs 1eMOHCTpUpPYEMBIE OIBITHL.

HabmrogaTh ¥ ONHCHIBATH XMMHYECKHE PEAKIHU C MOMOIIBIO POJHOTO S3bIKa MSI3bIKA XUMHH.J[eMOHCTPHPOBATh 3HAHUE MPaBIUI 0E30MACHOTO OOpaIeHHs ¢ SIKUMHU,
TOPIOYHMH H TOKCHYHBIMH BEI[ECTBAMH,CPEICTBAMH OBITOBON XHUMHIHAa3bIBaTh KapOOHOBBI €KHCIIOTHI IO MEXKIYHAPOIHOI HOMEHKIAType.

XapakTepu30BaTh KapOOHOBBIE KHCIIOTHI IO COCTABY, CTPOCHUIO 1 (YU3NYECKUM CBOICTBAM, YCTAHABIMBATh IPUYHHHO-CIICACTBCHHBIC CBA3H MEXIY JaHHBIMU
XapaKTePUCTUKAMH BEIICCTBA.

O000maTs 3HAHUS U AeNaTh BHEIBOJLI O 3aKOHOMEPHOCTSX W3MEHEHUIl CBOMCTB B TOMOJOTMYECKOM sy KapOOHOBBEIX KUCIOT.MOAEIHPOBaTh CTPOCHUE M3ydaeMbIX
BEIIeCTB XapaKTepu3oBaTh KapOOHOBBIE KHUCIOTHI 110 COCTABY,CTPOCHHIO,(PU3MIECKHM M XUMHYECKHM CBOMCTBAM, yCTaHABIMBATH NMPUYUHHO-CICICTBEHHBIC CBS3U
MEXIy JaHHBIMH XapaKTepPUCTHKaMH BellecTBa. XapaKTepH30BaTh NPOMBIIUICHHBIE U JTa0OpaTOPHBIE CIIOCOOB! MOIyIeHUsI KapOOHOBEIX KHCJIOT.IIpHBOANTE pHMephI
XUMHYECKUX PEaKLUi, PaCKPHIBAIOIIMNX XapaKTePHbIC CBOHCTBA KAPOOHOBBIX KUCIIOT C LEJbIO UX HICHTH(HUKALMN HOOBSICHEHHS 00J1aCTH IPHUMEHCHHS.

Vcrons30BaTh 3HAHUS O COCTaBE, CTPOCHUH H XMMHYIECKHX CBOHCTBAX KapOOHOBBIX KHCJIOT I 0€30I1aCHOTO IIPUMEHEHHS B

MIPaKTHYECKOHAesTeNbHOCTH. [IPOBOIUTE OIIBITHI 110 PACIIO3HABAHHIO YKCYCHOMN KHCIIOTHI B COCTAaBE MHIEBLIX POIYKTOB M KOCMETHUECKUX CpelcTB. MceienoBars
CBOWCTBA KapOOHOBBIX KUCIOT. HabmogaTe caMoCTOATEIbHO NPOBOJMMBIE OIIBITHI.

HabnrogaTbnonychBaTh XUMHYECKHE PEAKIIHU ¢ IOMOIIBIO POJTHOTO SI3bIKA U SI3bIKA XHMHH.

JleMOHCTpUPOBATh 3HAHHUE MPABHII 0E30MACHOTO OOPAILEHHUS C €JKUMH, TOPIOYMMHU U TOK- CHYHBIMHU BEIIECTBAMH, CPEACTBaMH ObITOBOM XUMUU.COOII01aTh IIPaBUIA 1
OJIB30BATHCS MPHEMaMu 6e30MacHoi paboThI IPU paboTe ¢ XUMUUECKIMHE BEILIECTBAMHE 1 J1ab0paTopHbIM 000pyaoBaHrneMHaspiBaTh CIOKHbBIE 2GHUPBI IO
MEX/TyHapO/IHOIl HOMEHKJIAType.

XapakTepu3oBaTh CIOKHBIE d(PUPBI 110 COCTABY,CTPOCHHUIO M (PH3UUECKIM U XUMHYECKUM CBOHCTBAM, YCTaHABIMBATH IPHINHHO-CIICICTBEHHBIC CBI3U MEXKIY
JTaHHBIMH XapaKTePHCTUKAMH BerecTBa. [IpuBoIuTh IpUMephl XUMIYECKHUX PeaKInii, paCKPBIBAIOIINX XapaKTepHbIe CBOUCTBA CIOKHBIX 3()HPOB C HEIbI0 U
njeHTHOHUKALUY 1 00bsCHEeHUs 00nacTi npuMeHeHns. Habmmonate caMOCTOSITENHO IPOBOIMMBIC OIBITHL.

HabroaTh ¥ ONHCHIBATE XUMHYIECKHE PEAKIMH C ITOMOIIBIO POTHOTO SI3bIKA U SI3BIKA XHMUH.

JleMOHCTpHUpPOBATh 3HAHHE MPABUI 0E30IIACHOTO OOPAIIEHNUS C €IKHMH, TOPIOYHMH H TOK- CHUYHBIMH BEIIECTBAMHU,CPEICTBAMY OBITOBOM XiMHN.COOIONATH IPaBIIIa H
TI0JIb30BAThCS IPHEMaMH 0e3011acHO pabOTHI IpH paboTe ¢ XUMUUECKIMH BEIIECTBAMHE H JIA00OpaTOPHBIM 000pyJ0BaHHEM XapaKTepH30BaTh 0COOCHHOCTH CBOHCTB
JKHPOB HAa OCHOBE MX CTPOCHUSL.

XapakTepu3oBaTh 0OJACTH MPUMEHEHHS JKHPOB M MX OMOIOTHYECKYIO poib.IIpOBOIHUTH OMBITHI MO PACHO3HABAHHMIO HEMPEACNIBHBIX XKUPOB B COCTABE IHIIEBBIX
MPOYKTOB MK ocMmeTndeckux cpeactBKiaccuuimpoBaTs yrieBoasl. XapakTepH30BaTh YIJEBOABI 110 COCTABY,CTPOCHHIO M (DH3MYECKUM H XUMHYECKUM
CBOWCTBAM,yCTaHABINBATH IPHYUHHO-CIICACTBCHHBIC CBSI3M MEX/Ly JTaHHBIMH XapaKTCPUCTHKAMHU BEIECTBA.

IpuBOAUTE MPUMEPBI XUMHYECKUX PEaKIMii, PaCKPHIBAIONINX XapaKTePHbIE CBOMCTBA YTIIEBOJIOB C IIENbIO UX HICHTH(UKAIMH 00bsICHEHUs 00IaCTH IIPUMEHEHUS.
XapakTepn30BaTh CBOMCTBA TIIFOKO3bI KK BEIIECTBA C IBOWCTBEHHON (DyHKIHEH (alIbaernaocipTa). XapakTepu30BaTh OHOIOTHUECKYO POl yriaeBooB.IIpoBoanTs
OMBITHI MO PACHO3HABAHMIO TJIIOKO3bI B COCTaBE IHIIEBBIX MPOMYKTOB M KOCMETH- 4YeckuX cpencTs.MccienoBaTh cBoiicTBa Timtoko3blIIpoBoguTh KauecTBEHHBbIE
PEaKIy Ha TTI0KO3Y.

Habmoath 1 onmuchIBaTh XMMUYECKHE PEAKIIUU C HOMOIIBIO POIHOTO A3bIKA U A3bIKA XMMUH.

Cobumros1aTh paBHiIa U MOJB30BAThCS TPHEMaMH 0€30MTacHO paboTHI IpH paboTe ¢ XMMUYe- CKUMH BEIIECTBAMH U JTa00paTOPHBIM 000pyI0BaHHEM XapaKTEePU30BaTh
YTJIEBO/IBI IO COCTABY,CTPOCHUIO M (PH3UUECKUM M XMMHUYECKUM CBOW- CTBaM,yCTaHABINBATh IPUYMHHO-CIICACTBEHHBIC CBS3HM MEXIY JaHHBIMHU XapaKTEePHCTHKAMH
BEIECTBA.

[puBoaUTE MPUMEPH! XUMHIECKHUX PEaKINi, paCKPHIBAIOIINX XapaKTepHbIE CBOMCTBA YTIIEBOJOB C LEbI0 X UACHTH(OHUKAINI U O0BSICHEHHS 00J1acT!

IIpUMEeHEeHHUs. XapaKTepH30BaTh OHOIOIHIECKYIO POIIb YIIeBOAOBXapaKTePU30BATh YIIEBOABI 10 COCTABY,CTPOCHHUIO H (PU3HUECKIM U XUMHUIECKUM CBOH-
CTBaM,yCTaHABIMBATh IPHUNHHO-CIIEICTBEHHbIE CBSI3U MEXKIy JAHHBIMH XapaKTepPUCTHKAMU BelecTBa. [IpHBOANTE MpUMEephl XUMUYECKUX PEAaKIHH, PaCKPHIBAIOIIIX
XapaKTepHbIC CBOICTBA YTIICBOIOB C LENBIO UX HACHTU(HUKAINN U 00BSICHEHNS 00IaCTH TPUMEHEHHMSI.

XapakTepu3oBaTh OUOIOTHUECKYIO POIIb YITIEBOIOB.

ITpoBOAUTE OMBITHI O PACIIO3HABAHHIO KPaXMajla B COCTaBe MHINEBLIX IPOAYKTOB U KOCMETHUECKUX cpeacTB. Habmonats nemoncTpupyemsle onbiTel. Habmonats u
OITHCHIBATH XUMHYECKHE PEAKIIUH C TIOMOIIBIO POJHOTO SI3bIKA U SI3bIKA XUMUH




Tema 3.2
A3zoTcoaep
JKalme
coeTHHEeHU
s

XapaKTepI/IBOBaTB AMHWHBI I10 COCTaBY,CTPOCHUIO U @HSM‘IGCKI/IM U XUMHAYCCKUM CBOf/‘ICTBaM,yCTaHaBHI/IBaTL TIPUYUHHO-CICACTBECHHBIC CBA3U MEKAY JaHHBIMU
XapaKTEpUCTUKAMU BCIIECTBA.

ITpuBOUTE MPUMEPBI XUMHYECKUX PEAKLIMH, PACKPBIBAIOIINX XapaKTEPHbIC CBOHCTBA AMHHOB C LEJIbIO OOBSICHEHHs 00JaCTH PUMEHEHHs. XapaKTepU30BaTh CIIOCOObI
nosydyeHust amuHoB.Habmonate neMoncTpupyemMslie onbIThl. HabmioaTh 1 ONUCHIBATh XUMUYECKUE PEAKIMH C OMOIIBIO POJJHOTO SI3bIKA H S3BIKA
XUMHNXapaKTepU30BaTh aMUHOKHUCIIOTHI 110 COCTABY, CTPOCHUIO U (HH3NUCCKIM M XHMHIECKAM CBOWCTBAM, YCTAHABIMBATH IPHIUHHO-CIICICTBEHHEIE CBSI3H MEXKIY
JTaHHBIMH XapaKTepUCTUKaMH BemecTsa. [IpHBoANTS MpUMEpBIX HMHYECKUX PEaKIUi, paCKPHIBAIOIINX XapaKTepPHbIE CBOHCTBA aMIHOKHUCIIOT C IIENIBI0 UX UICHTU(HUKAIUH
1 00BSICHEHUS 00JIACTH IPHMEHEHHSI.
XapakTepu3oBaTh aMHHOKHUCIIOTHI Kak aM(OTEepHbIE OPraHNIECKUE COSAUHCHUL.
XapakTepu3oBaTh OHOJIOIMYECKYIO POJIb aMUHOKHCIIOT. Habmonath 1eMoHCTprpyeMble onbIThl. HaOmoaaTh 1 OMUCHIBATH XUMHYECKHE PEAKIUH C TIOMOLIBIOP OIHOTO
sI3bIKA U SA3bIKa XMMUHM XapaKTepH30BaTh OCIKHU KaK MOJHIENTHABL. MCcronb30BaTh3HAHNSA OC TPOCHUM U BXKHEHIINX XMMUYECKHX CBOMCTBAX OCIKOB.
XapakTepu3oBath (QYHKIUH,00I1aCTH IPHMEHEHHS OSIKOB U UX OHOJIOTHYECKYIO POJIb.
ITpoBOANTH KaueCTBEHHbIE peaKiiy Ha OeikH. [IpOBOANTH ONBITHI 110 PACIO3HABAHHIO OEJIKOB B COCTABE MHILEBBIX MPOJYKTOB U KOCMeTHYecKuxcpeacTs. Habmoxats
JIEMOHCTPUPYEMbIE U CAMOCTOSTEIBHO IIPOBOIMMBIE OIBITHI.
HabmrogaTs ¥ ONHCHIBATEXUMUYECKIE PEAKIUH C IIOMOIIBIO POTHOTO SI3bIKA M SI3bIKAa XMMHU.J[eMOHCTPHPOBATh 3HAHUE MPABII 0E30IIACHOTO OOpAIEHHS C SAKHMH,
TOPIOYMMH U TOK- CHYHBIMM BelleCTBaMH,CpeJcTBaMi ObITOBOH xumun. CoOiofaTh IpaBmiia M IOJIb30BAThCS IpUEMa- MH Oe30MacHOi paboTel mpu pabote ¢
XMMHYEUECKIMH BEIeCTBAMU U 1a00paTopHBl MoOOpynoBaHneM COCTaBIATh MOJEKYJSIPHBIE M CTPYKTYpHBIE (DOPMYIJIBI OPraHHMYECKUX BEIIECTB KaK HOCHTENIEH
nH(pOPMAIMH O CTPOCHHUH BEIIECTBA, €r0 CBOMCTBAX M PHHAUICKHOCTHU K ONPEICICHHOMY KJIACCY COCANHCHHUI.
OnuceIBaTh FeHETHIECKHE CBS3U MEX/y N3yISeHHBIMHU KIacCaMU OPraHHYECKHUX COSIMHCHUH.

OcyIecTBISITH I03HABATEILHYIO PEIIEKCHIO B OTHOIICHUH COOCTBEHHBIX JOCTHKEHUH B IIPOIIECCEe PEIICHNs YIeOHBIX H II03HABATENIbHBIX 3a/1a
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TEMA 4.
BBICOKOMO!IE
KYJISIPHBIE
BEHIECTBA

OnepupoBaTh MOHATHUAMU KMOHOMEDPY, KIIOJIIMEPY, KCOMOIUMEPY, KCTPYKTYPHOE 3BEHO,
«CTEIEHb ITOIMMEPU3ALIINY, «IIOJIMMEPH3ALHSD), KITOJHKOHACHCANs . XapaKTepH30BaTh PEaKINH ITOJUMEPU3aL[HU U TOIUKOHIEHCANH KaK CIIOCOOBI MOTydeHus
BBICOKOMOJIEKYJIIPHBIX COCIMHECHNH XapaKkTepr30BaTh CBOMCTBA U3YUCHHBIX OJIMMEPHBIX MaTepHasoB.ONNCHIBATE CBOHCTBA,CIIOCOOBI ITOTY4EHHUs 1 IPHMEHEHHUS
N3YYCHHBIX OJIMMEPHBI XMaTePHAIIOB.
ITpuBOaUTE IPUMEPHI IPAKTUYECKOTO HCIIONB30BAHNS BEICOKOMOJIEKYIISIPHBIX COSMHEHHIA: IIacTMAacC.
HaburoaTh IEMOHCTPHPYEMBIE U CAMOCTOSI TENIBHO POBOINMBIC OIIBITHI.
HabmonaTe 1 ONMUCHIBATBXHUMHYECKUE PEAKIMU C IOMOIIBI0 POIHOTO SI3bIKA M SI3bIKAa XUMUH./[eMOHCTPHPOBATh 3HAHHE NPABUI OE30IACHOTO OOPAIECHHS C SIKHMH,
TOPIOYMMH M TOKCHYHBIMU BEIIECTBAMM, CpeicTBaMu ObIToBOM xuMuu. CoONIOAATH NMpaBHJa W IOJIB30BATHCS INpUeMaMM Oe30macHoi paboTel Hpu padore ¢
XUMHYECKHMH BEIECTBAMH U J1Ta00paTOPHBIM 000pyioBaHNEeMIIpOBOINTE XMMHIECKHIT SKCIIEPUMEHT [0 PAaCIO3HABAHHIO [LIACTMACC.
HabumoaTh 1 OMUCHIBATH CAMOCTOSTEIILHO IIPOBOIMMBIC OMBITHI C TIOMOLIBIO POJIHOTO SI3bIKA U A3bIKA XUMHU.
JIeMOHCTpUPOBATh 3HAHHUE MPaBHII 6E30MACHOTO OOPAILEHHUS C €IKUMHU, TOPIOYMMHU U TOK- CHYHBIMH BEILIECTBAMU,CPEACTBAMU ObITOBOI xuMun.CoOII01aTh IIpaBuiia U
II0JIb30BAThCs IPHEeMaMH 6e3011acHO pabOTHI IpH paboTe ¢ XUMUUECKIMH BEIIECTBAMHE H JIAOOpaTOPHBIM 000pynoBaHHeMIIpOBOUTE XUMHUUECKUH SKCIIEPUMEHT 1O
PAacro3HaBaHHIO BOJIOKOH.
HabroaTh ¥ ONHCHIBATE CAMOCTOSTEIHEHO MPOBOANMBIE OIIBITHI C TIOMOIIBIO POIHOTO SI3bIKA U SI3bIKA XUMUH.
JleMOHCTpHPOBATH 3HAHHE TPABHII OE30NIACHOTO OOpPAIIEHNUS C SAKHMH, TOPIOYMMH U TOK- CHYHBIMU BEIECTBAMHU,CpecTBaMu ObITOBOM xumun. CobioaaTh npaBuia 1
T0JIb30BATHCS TIPHEMa- MU Oe30MacHOi paboThl MpU paboTe ¢ XMMUYECKUMH BELIECTBAMH MJT a00OpaTOPHBIM 000pYI0BaHHEM
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11knace

TEMA 1.
BEILIECTBO

8

Ha3biBaTh 1 OOBSACHATH MPIIHHBEI MHOr00Opa3nsl BEIIECTB Ha OCHOBE OOIIMX IIPEACTABICHHN 00 NX COCTaBe H CTPOCHUH.

O0600maTh MOHATHS «aTOMY, «MOJIEKYJIay,«BeecTBO» O000MAaTh MOHITHS «XHMHYECKHI HIIEMEHT,

«ITOPSIIKOBBII HOMEP», «H30TOI», «IIEKTPOHHAS 000JI0UKay», «IJIEKTPOHHBIN CIION», «dJIEKTPOHHAsT OPOUTAIBY», «S-OPOUTAIIBY, «P-0pOH- TalIby, «d-0pOUTAIIBY.
OnuceIBaTh IEKTPOHHOE CTPOCHHE aTOMa C IOMOIIBIO MJIEKTPOHHOH KoH(uUTypannu. CpaBHIBATH YIEKTPOHHOE CTPOSHNE aTOMOB MAJIBIX M OOJBIINX EPHOIOB
O000maTh MOHSTHS «KOBAJEHTHAS HETIOJISIPHAS CBSI3bY, «KOBAJICHTHAS IIOJSIPHASI CBS3b», KHOHHAS CBSI3bY, «METAIUTHUECKAsl CBS3b)»,«BOIOPOIHAS CBS3bY.
KOHKpeTH3MpOBaTh MOHSTHE «XUMUUYECKas CBsi3b» Kiaccu(uuupoBath THIBI XMMUYECKOW CBS3M U OOBACHATH MX MeXaHH3MBLIIPOrHO3MPOBAaTh BO3MOKHOCTH
MPOTEKAHUsT XUMHYECKUX PEaKINil Ha OCHOBE 3HAHMI O TUMaX XMMHYECKOI CBSsI3M B MOJIGKYJIaX PEareHTOB M MX PEaKI[MOHHOH criocooHocTn.[IpeackaspiBaTh THIT
XHMHYECKOW CBsI3M,3Hast (opMyiTy HWIHM (pu3MdecKHe CBOMCTBa BemiectBa. O000OIIATh MOHATHS «KOBAJICHTHAs HENOJSPHAs CBS3b», «KOBAJICHTHAs IOJIIPHAs
CBSI3bY»,KHOHHAsI CBSI3b», «METAJUINYECKAs CBSI3b»,«BOIOPOIHAS CBsA3b».0000IaTh MOHSITHS «MOHHAs KPUCTAJUIMYECKas PEIIeTKa», «aTOMHAsl KPUCTAINIECKast
pelIeTkay, «MOJEKYyJsIpHas KPUCTAUIMYECKas pelIeTKay, «MeTaJUIMYecKas KpHUCTaJUTMYecKas perieTkay. KoHKpeTnsupoBaTh IMOHATHE «KPUCTALIMYECKAs
pereTkay.

Krnaccuduimposats BelecTBa B COOTBETCTBUH C THIIAMH KPHCTALTHYECKHX penteTok.[Ipencka3pBaTh THUIT KPHCTANIHYECKOH pereTkH, 3Hast popMyity mwin Gusndeckne
CBolicTBa BelecTBa/[eMoHCTpHpOBaTh MOHUMaHKe (u3nueckoro cMeicia [leproauueckoro 3akona Jl. 1. Menneneesa. Ha ocHoBe Ileprogudaeckoro 3akoHa 00BSICHITE
3aBHCHMOCTBCBONCTB XUMUYECKHUX DJIEMEHTOB M 00pPa30BaHHBIX UMH BELIECTB OT JICKTPOHHOIO CTPOCHHS aTOMOB. XapakTepu3oBath [lepnoandeckyro cucreMy
xumudecknx anemenToB J{. . Menneneesa kak rpagudeckoe otodopaxkenue [leproguueckoro 3akona. OnHUCHIBATE U XapaKTEPU30BATh CTPYKTYPY TaOIHIBI
«[leproanueckas cucremMa XuMuIeckux dnemeHToB JI. 1. MenneneeBay. CpaBHUBATE HIEKTPOHHOE CTPOCHHE aTOMOB 3JIEMEHTOB MaJIbIX U OOJIBLINX

epro/10B. XapakTepu30BaTh POk BEAUKOro pycckoro xumuka JI.M.Menzaeneesa B pazButun Hayki. OOBSCHSATH 3aKOHOMEPHOCTH U3MCHCHHS CBOFCTB 3JIEMCHTOB,
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MPOCTBIX BELIECTB, BHICIIMX OKCHJIOB M TMJPOKCHUIOB B IPYMIIax U nepronaax Ilepuoandeckoit cucteMbl ONpenensiTh NOHITUS «PACTBOP» U «PACTBOPHUMOCTDY.
OnuckIBaTh MPOLECCHI, MPOUCXOISIINE IPH PACTBOPEHUH BELEeCTB B BoJe.Habmoath AeMOHCTPUPYEMBbIE ONBITHI U OMHCHIBATH UX € MOMOIBIO POIHOTO sI3bIKA U
sI3bIKa XUMHUUOMPEACIST MOHSITHS «JIEKTPOIUTBI», KHEAICKTPOIHUTBD», KKATHOHBD, «AHHOHBD), «CTCIICHb UCCOLHALIUI).

OnwuceIBaTh MPOIECCHI, TPOUCXOASIINE IPU PACTBOPEHUH DIICKTPOIIUTOB B BoJie. DOPMYIIMPOBATH OCHOBHBIC MOJIOKEHUS TEPHHU JICKTPOIUTHICCKOM AUCCOLUALIUH.
3anuchIBaTh YpaBHEHHUS NEKTPOIUTUYECKON quccorpanyi. Habmroqate IeMOHCTPUPYEMbIE OIIBITHI M OMKCHIBATH MX C TIOMOLIBIO POJTHOTO SI3bIKA U SI3bIKA
XUMUHOTPEIEISITh TOHATHSK BOAOPOIHBIN TOKA3aTeIby, (MHIUKATOPY.

OnpeznessiTe KUCIOTHOCTD CPEIbl C TIOMOIIBIO HHANKATOPOB.

Haburo1aTh 1€MOHCTPUPYEMBIE M CAMOCTOSTEILHO MPOBOAMMBIE OITBITHI.

Habmro1ath 1 ONKUCHIBATE XUMUUECKHUE PEAKIMU C TIOMOILBIO POTHOTO SI3bIKA M SI3bIKA XUMHH.

JlenaThb BBIBOJBI I OPE3YJIbTATAM IIPOBEACHHBIX XUMUYECKH XOIIBITOB.

JleMOHCTpHUPOBATh3HAHKE IIPABII OE30IIACHOr0 00PALIECHHUS CEAKUMU,FOPIOYMMH TOKCHY- HBIMU BEIIECTBAMH,CPeCTBaMH ObITOBON XuMuH.COOII0AATh PaBUIa U
M0JIb30BATLCS IPUEMaMu 0e301acHOM paboThI IPH PaboTe ¢ XUMUYECKMMH BEILECTBAMHU U JJaOOPATOPHBIM 000PY10BaHHEM

TEMA 2. CocTaBiATh ypaBHEHUS! OKUCIUTEILHO-BOCCTAHOBUTENbHbIE peakIMMOOBACHATH MPOLECCHL, IPOTEKAIONIUENPH MIEKTPOIN3€ PACIUIaBOB H pacTBOPOoB.COCTaBIAThH 57
XHUMHYECKHE CXEMBI JICKTPOJIN3a B PACTBOPAX JIEKTPOIUTOB. PacCKphIBaTh IPaKTHYECKOE 3HAUCHUE HJICK- TPOIu3a. [IpHBOANTE MPUMEPHI OKUCIHTENLHO-BOCCTAHOBUTEIBHBIX
PEAKIIUH peaxiuii B IpUpO/IE, IPOM3BOICTBEHHBIX MIPOLIECCAX U KU3HEACATEIBHOCTH OPraHu3MOBIIpOBOIMTE XMMUUYECKNIT SKCIEPHUMEHT 110 HCHTH(HUKALMH BEIECTB C

TIOMOIIBIO KaUeCTBEHHBIX peakuyit HabmonaTs 1 ONUCHIBATH CAMOCTOSTENIBHO IIPOBOIMMBIE OIBITH € TOMOIIBIO POTHOTO S3bIKA U S3bIKA XUMUH.
JleMOHCTPUPOBATh 3HAHUE TIPABUIT OE30I1ACHOT0 OPAIEHHS C €KUMH, TOPIOYNMH U TOKCHYHBIMH BEILICCTBAMU,CPEACTBAMHU ObITOBOM XUMUK.COOIIIOAATE NPaBUiIa 1
II0JIb30BAThCs IPHEeMaMH 6e3011acHO pabOThI Ipu padoTe ¢ XUMUUECKIMHE BEIIECTBAMHE H JIAOOPaTOPHBIM 000pynoBaHreM COCTaBIATh 000OMIIAIONINE CXEMBI.
Ocyl1ecTBIIsATh MO3HABATEIbHYIO PE(IIEKCHIO B OTHOILIEHUH COOCTBEHHBIX IOCTHKEHUI B IIPOLIECCE PELICHHs YUeOHBIX M O3HABATEIbHBIX 33/1a4 OCyIIeCTBIATh
[I03HABATEIBHYIO PE(IICKCHIO B OTHOIICHUH COOCTBEHHBIX IOCTIDKEHHH B IIPOLIECCE PEIICHUs yIeOHBIX U T03HABAaTEeIbHBIX 3a1a4

TEMA3. 57

HEOPIAHMYE KHaCCI/lq:)PIHI/IpOBaTL HEOpraHu4ECKUEC BCIICCTBA.

CKAS XUMMUSI O0001maTh 3HaHUs U eaTh BHIBOIBI 0 3aKOHOMEPHOCTAX H3MEHEHHIT CBOVICTB HEMETAILTOB
B IIepHOJIax U Ipymiax [lepnoquaecKoicucTeMBl.
IIporHo3upoBaTh CBOMCTBA HEU3YUEHHBIX JIEMEHTOB U UX COSIIMHEHUI HA OCHOBE 3HAHUI
o Ilepuomaeckom 3aKoHe. XapaKTepru30BaTh HAXOXKJICHHE B IIPUPOJIE, CBOICTBA, OHOJIIOTNUECKYIO POJIb U 00JIACTH NPHMEHEHHS] HEMETaUIOB.
[TpuBoaUTH IPUMEPB! XMMHYECKUX PEAKIUi, paCKPHIBAIOIIMX 00IIMe XUMUUECKHE CBOHCTBA MPOCTHIX BEILECTB — HEMETaJUIOB.
VccenenoBath CBOMCTBa N3ydaeMbIX BemiecTB. HabmomaTe JEMOHCTpHUpPYEMBIE IC aMOCTOSITENIBHO TIPOBOJUMBIE ONBITEL. HaOmI01aTh M ONMCEIBATE XUMHIECKHE
PEaKIUy ¢ HOMOLIBIO POJHOTO SI3bIKA M SI3bIKAa XMMHU. JleTaTh BHIBOJBI IO PE3y/IbTaTaM HPOBEIECHHBIX XMMHYECKUX OIBITOB./[eMOHCTPHPOBATh 3HAHUE TIPABHIT
0e301acHOro 0OpamIeHns ¢ ¢IKUMU,TOPIOYNMHI U TOKCHYHBIMH BEIIIECTBAMH,CPEACTBAMHU ObITOBOI XuMuH. COOIOAATE IPaBHIIA U NIOJIB30BATHCS P UEMAMHE
0e3omacHoi paboThl P PadbOTE ¢ XUMUYECKHMH BEIIECTBAMHU U JIAOOpaTOPHBIM 000pynoBaHneMO000111aTh 3HAHUS U JIETaTh BHIBOJIbI O 3aKOHOMEPHOCTSAX
HU3MEHEHUH CBONCTB METAIOB
B nepuonax u rpynnax Ilepuoanueckoii CUCTEMBI.
ITporHo3upoBaTh CBONCTBA HEM3yIEHHBIX JJIEMEHTOB U UX COSIMHEHNI Ha OCHOBE 3HAHHI
o [lepronnueckom 3akoHe. XapakTepu30BaTh OCOOCHHOCTH CIUIABOB. MIccienoBaTk CBOWCTBA H3yyaeMbIX BeuecTB. HabmonaTe caMoCTOSTENBHO MPOBOMMBbIE
OIIBITHI M OIHCHIBATH UX C TIOMOIIBIO POIHOTO SI3bIKA U SI3bIKA XUMHUH.
JlenaTb BBIBOJBI IO Pe3yNIbTaTa MIPOBEACHHBIX XUMUUECKUX ONbITOB. CoOM0IaTh NpaBuila U MOIb30BaThCS IpHeMaMH 0e30IacHol paboTsl pH paboTe ¢
XUMHYECKAMH BEIIeCTBAMH U JTa00PAaTOPHBIM 000pyI0BaHHEM XapaKTepU30BaTh XUMIUUECKHE CBOMCTBA METAIIIOB KaK BOCCTAHOBHTEIICH.
IpuBoauUTH IPUMEPH XUMHYECKUX PEaKIUi, paCKPHIBAIOIIMX 00IIME XUMUUECKHE CBOHCTBA MPOCTHIX BEIIECTB — METAILIOB.
XapakTepnu3oBaTh KOPPO3MIO METAIIIOB KaK OKUCINTEIILHO-BOCCTAHOBUTEIBHBII Iporiecc. OG0CHOBBIBATE CIIOCOOBI 3aIUTHI OT KOppo3uu. MccienoBats cBONCTBa
n3ydaeMbIX BenecTB. HabmonaTs 1eMOHCTpHpYeMble U CAMOCTOSTEIbHO IPOBOAUMBIE OIBITEL. HabmoqaTh 1 OMHCHIBATE XUMHYECKHE PEAKIIUU € TIOMOIIBIO POIHOTO
SI3bIKA U SI3BIKA XUMUH.
JlenaThb BBIBOJBI IO PE3yNIbTaTaM IPOBEICHHBIX XUMUUECKUX OIBITOB.
JIeMOHCTpHPOBAThL 3HAHHE NIPABHII O€30I1aCHOTO OpAIEHUsT ¢ €AKUMH, TOPIOYMMH ¥ TOKCHYHBIMH BEIIECTBAMH,CPEACTBAMHU OBITOBOH XuMIH.CoOIII0JaTh IpaBUIIa 1
TI0JIb30BAThCS IIPHEeMaMy 0e3011acHOH pabOThI Ipu padboTe ¢ XUMUUECKHIMH BEIIeCTBAMH H J1Ja00paTOpHBIM 000pynoBaHHeM X apaKTepH30BaTh HAX0XKICHHE B IPUPOJIE,
OMOIIOTHYECKYIO POITb M 00JIaCTH MPUMEHEHNS METAIIOB.
XapakTepu30BaTh CIIOCOOBI MOTYUYEHUS] METAIOB B COOTBETCTBUH C UX XUMUYECKOH aKTUBHOCTHIO.
JleMOHCTpHUPOBATH MOHUMAHKE XUMU3MA MIPOLIECCOB, ISKANIUX B OCHOBE IIPOM3BOJICTBA METAIIIOB.
Habmronath 1eMOHCTpUpyeMble onbIThl. HabmomaTh 1 OMMCHIBATE XMMIYECKHE PEAKIIHH C IIOMOIIBIO POIHOTO SI3BIKA M SI3bIKa XMMHU.J[e1aTh BBIBOJBI IT
Ope3yJIbTaTaM MPOBECHHBIX XUMHIECKHX ONBITOBIIPOBOUTE XMMIYECKHIT SKCIIEPUMEHT 110 TTOYYSHUIO MEIHOr0 Kyropoca.
HabnrogaTs ¥ ONHUCHIBATH CAMOCTOATENHHO IPOBOANUMBIC OIBITHI C TIOMOIIBIO POAHOTO SI3bIKA U SI3bIKA XUMUH.
JIeMOHCTpPHPOBATh 3HAHHUE MPABHII 0E30MIaCHOTO OOPAIIEHHS ¢ SAKUMH, TOPIOYNMHI U TOKCHYHBIMHU BELIECTBAMH, CPEACTBAMHU ObITOBOI XuMuH.CoOM01aTh paBuiia u
MOJIb30BATHCS PUEMaMu 0€30MacHO paboThI IPH PabOTe ¢ XUMUYECKUMH BEIlleCTBAMHU 1 J1Ja0OpaTOpHBIM 000pynoBaHreM COCTaBISITH 0000IIAIONINE CXEMBI.
OcyIecTBIATH O3HABATEABHYIO PE(IICKCHIO B OTHOIICHUH COOCTBEHHBIX JOCTIDKCHUII B IPOLIECCE PEHICHUS yICOHBIX U MO3HABATEIBHbIX 32124

TEMA 4. XapakTepu30BaTh CKOPOCTh XUMUUECCKOH peakuun. OOBACHATD YCIOBUS, BIUSIOMINE HACKOPOCTh XUMUUCCKUX PEAKIHH. 578
HAYYHBIE VYcranaBIuBaTh 3aBUCHMOCTB CKOPOCTH XHMHYECKOH PEaKIMH OT Pa3IHIHbIX (PaKTOPOB
OCHOBbBI C LIEIBIO ONPEISNCHHS ONITHMAIBHBIX YCIOBHI MPOTEKaHUsI XUMHYECKHX TpoLeccoB. ONpeaessiTh MOHITHS «KaTallu3y,«KkaTtannzaTtop». HabmonaTs 1eMoHCTpHpyeMble




XUMHUYECKOI'
(0]
POU3BOACTB
A

U CAaMOCTOSITENIEHO IPOBOJUMEIE ONBITEL. HaOmoAaTh 1 OMUCHIBATH XUMUUCCKHIE PEAKIIUH C IIOMOIIBIO POAHOTO SI3BIKA H SI3bIKA XUMHUH.
JlenaTsb BBEIBOABI IO Pe3yNIbTaTaM IPOBEACHHBIX XUMUYECKUX OIBITOB.
JleMOHCTpHpOBaTh3HAHKE MPABHII GE30IIACHOTO OOPAIICHHUS C SAKUMH, TOPIOYMMHU U TOKCHYHBIMH BEIIIECTBAMH,CPEICTBAMHU ObITOBOI XuMuu.CoOII01aTh TIPaBUIIA H
I0JIb30BaThCs IIPUEMaMH Oe30I1acHOI paboThI IpU PaboTe ¢ XMMUYECKMMU BEIIECTBAMH 1 JIAOOPaTOPHBIM 000py10BaHNeMONpeeNsITh HOHATHS «PABHOBECHE»
«XUMHYECKOE PAaBHOBECUEY.
OOBACHATD YCIIOBUS, BIMSIONINC HA TTOTI0KEHAE XUMUUECKOTO PABHOBECHSL.
VcTaHaBIMBaTh 3aBUCHMOCTD CMEIICHUSI XMMUYECKOTO PAaBHOBECHUSI O TPAIMYHBIX (PAKTOPOB C LENIBIO ONPEACICHNS ONTHMAIIBHBIX YCIOBHIl IPOTEKAHNS XUMHYECKHUX
nporeccos. IIpesicka3piBaTh HaNpaBICHHE CMEIICHHS XMMUYECKOTO PABHOBECHS IIPH M3MEHEHHUH U YCIIOBHI POBEJICHUS 00paTHMONHX HMHUYECKOM pe- aKLUH.
HabmoaaTh caMOCTOSITEIBHO TIPOBOANMEIE OIIBITEL
Habumo1aTh 1 ONMKUCHIBaTh XMMUYECKHUE PEAKIIUHU C OMOIIBIO POIHOTO S3bIKa U SI3bIKA XHMUH.
JlenaTsb BBIBOJBI IO Pe3yJIbTaTaM IPOBEACHHBIX XMMHIECKUX OIBITOB./[eMOHCTPHPOBATH 3HAHUE IIPABIIT 0€30IIaCHOTO OOPAIICHUS C SKHMH,TOPIOYNMH U TOKCHY-
HBIMH BeIIeCTBaMU,cpecTBaMU ObIToBOI xumun. CoOII0gaTh IPaBIIa U 0Ib30BaThCS IPUeMaMH 0e30IacHoil paboThI IpH paboTe ¢ XMMUISCKUMH BEIECTBAMU WII
abopaTopHBIM 000pyI0BaHHEM XapaKTepPU30BaTh OOIIHE IPUHLIMITBL K IKOJIOTHYECKHE MPOOIEMbI XHMUYECKOrO IPOH3BOACTBA. [IpeaCTaBIsATh MyTH peLIeHNUs! TI100aTbHBIX
IPOOIIEM, CTOSIIMX NEPeJ] YEI0BEUYECTBOM: IKOJIOTHYECKHX, SHEPIETHYCCKUX, ChIPhEBBIX, U POJIb XUMHH B PELIEHUH 3THX 1pobiaeM. Habmonars 1eMoHCTpUpyeMyto
MOJIENIb U OIHCHIBATE €€ C TIOMOIIBIO POIHOTO SI3bIKa H s3bIKa XUMUHIIPUBOANTE IIPUMEPBI IPAKTUYECKOTO HCIIOIB30BAHMS IIPOLYKTOB MEpepadOTKu HeTH 1
HPUPOAHOrOrasa.
[ToHuMaTh XUMHYECKHUE CIIOCOOBI MOTYYESHUS IHEPTUHU.
IpencTaBiaaTh MyTH pelIeHHs III00aIbHBIX IPOOIEM, CTOSIINX IIepe]] YeIOBEUSCTBOM: PKOJIOTHYECKHX, YHEPIeTHUECKIUX, CHIPEBEIX, H POJIb XUMHU B PEIICHUH dTHX
pobiem.
.JleMOHCTpHpPOBaTh 3HAHNE HPABIIT 0E30MACHOr0 OOPAIIEHNUS C €IKHMH,I'OPIOYMMH U TOKCHYHBIMH BEIIECTBAMH, CpeicTBAMHU ObITOBOI XuMuH. COOIIONATE IIpaBHIIa UIT
0JIb30BAThCS NpUeMamMu 0e301acHoi padoThI IPU padoTe ¢ XMMUYECKUMHU BEIIECTBAMU U J1a00paToOpHbIM 000pynoBaHueM COCTaBiIATh 0000IIAOIINE CXEMBI.
OcyIecTBITE T03HABATEIBHYIO PEIEKCHIO B OTHOIICHIH COOCTBEHHBIX JOCTHKEHHUIT B IIPOIecce pelleHus YIeOHBIX 1 II03HaBaTeIbHBIX 3a4a4 OCyIecTBIATh
[103HABATEJILHYIO PE(IIEKCUIO B OTHOLIEHUH COOCTBEHHBIX JOCTHKEHUH

B npouecce peleHns y4eOHBIX U IT03HABATEIBHBIX 33/1a4

TEMA 5.
XUMUs B
KHU3HU U

OBHIECTBE

XapakTepnu3oBaTh OMOJIIOTUYECKYIO POJIb PA3JIMYHBIX TUTATEIBHBIX BEIECTB.
ITpuBOIUTH IPUMEPHI IPOAYKTOB, OOraThIX TEMH HJIM HHBIMH IIPUPOJHBIMA BeIECTBAMHU. XapaKTepH30BaTh Pa3INIHbIe HHIPEIUCHTHI, BXOIINE B COCTaB
BaKHEHIINX HPOYKTOB MUTAHHS, HCIIONIb3Y HH(OPMALIUIO O COCTABE MPOYKTa,Pa3MEIICHHYIO HA STHKETKE.
OcBanBaTh HOPMBI YKOJIOTHYECKOT0 1 0€3011aCHOTO 00pAIeHs CIIeKapCTBEHHBIMU IperapaTaMH.
IIponaranaupoBats 3710pOBbIii 00pa3 KU3HU. [[eMOHCTPUPOBATH MOHUMAHKE POJIH BAKHEHUIINX TPYIII JIEKAPCTBEHHBIX CPEICTB.
PaccyxnaTe 0 BpeJie alIkorosi, KypeHuUs,0 HeIOIyCTHMOCTH HapKOTHIECKHX cpeAcTBIIporHo3npoBaTh NOCIEACTBUS HApYIIEHNH IPaBUII Oe3011acHOM padoThI co
cpencTBaMu OBITOBOW XMMHU.
Vcrions30BaTh NOJIyYeHHbIE 3HAHUS IPH IIPUMEHEHHUH PA3INYHbIX BEIIECTB B OBITY.J[eMOHCTPHPOBATH 3HAHUE IIPABHII O€30I1aCHOTO 0OPAILEHHs C SIKUMY,
TOPIOYMMH M TOKCHY- HBIMH BEIECTBAMU,CPEICTBAME OBITOBOM XHMHUPa3IyaTh OpraHudeckie MO0 CHOBHBI eMIHEpalIbHbIe(a30 THEIE, KaIniHbIe, pochopHEIe)
ynoOpeHusi.
OnuceBaTh XUMUYECKUE PEAKIN,ISKAIINE B OCHOBE ITOTyIEHHS H3yIaeMbIX BEIIECTB.
OmnuchIBaTh CPECTBA 3alUTHI pacTeHuit. HabmroaTh caMoCTOsATEIHO TPOBOMMBIE ONBITEL. Habmo1aTh 1 OMUCHIBATH XUMHYECKHE PEAKIINH C TOMOIIBIOPOTHOTO
SI3bIKA U SI3bIKA XMMUH.
JlenaTsb BBIBOJBI IO Pe3yJIbTaTaM IIPOBEICHHBIX XUMUYECKUX OITBITOB.
JleMOHCTpUPOBATh3HAHKE MPABHIT 6E30ITACHOTO OOPAIIEHNUS ¢ SAKHMH,TOPIOYUMH M TOKCHY- HBIMH BEIECTBAMMU,CPEACTBAMHU ObITOBOMH XuMHH.COOIII0OJaTh MpaBUia n
II0JIb30BAThCs IPHEMaMH Oe30MacHOil paboThI IpH padoTe ¢ XMMHYSCKIMH BEIIeCTBAMH H JJA00OPaTOPHBIM 000pyJ0BaHHEMXapaKTepH30BaTh CBOUCTBA THIICA, H3BECTH,
IeMeHTa 1 O6eToHa 1 001acTh MX npuMeHeHHs. ONNChIBaTh XUMHYECKHE PEaKIHH,IeKalie B OCHOBE ITOTyIECHHS U 3ydaeMbIX BEIIECTB.
Vcronp30BaTh NOJIydeHHbIE 3HAHUS IPH IPUMEHEHNH Pa3IMIHBIX BEIIECTB B OBITY. [[eMOHCTPHPOBATH 3HAHUE TIPABHII OE30ITaCHOr000PAIIEHUSICEIKIMIL,TOPIOYIMHI
M TOKCHYHBIMH BEIIECTBAMH, CPEACTBAMHU ObITOBOM XUMHUHOMPEETATh MOHATHS « 3eeHas” XUMUs». XapaKTepru30BaTh OOIINE MPUHIIUIIBI «3EICHOH» XUMHUH.
PaccyxmaTh 0 prucKe 3arps3HEHHsT OKpYKaIOIIel cpeJIbl PH MCIIOIb30BaHUN U TUIIMOHHBIX TEXHOJIOTHIA.
IIpencraBisTh MyTH pemIeHHs III00AIBHBIX IPOOJIEM, CTOSIINX TIepe]] YeIOBEYECTBOM: IKOJIOTHUECKHX, SHEPIeTHUECKIX, CHIPEEBBIX U POIb XMMHUH B PEIICHHN ITUX
podiemM
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