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[lnanupyembie pe3yabTaThl 0CBOEHHSI Y4eOHOTr0 nmpeaMeTa «XHMHsD» ¢ ONMHCAHHEM YHHBEPCAJIbHBIX Y4eOHbIX AeHCTBHH,
AOCTHTAeMbIX 00y4AaI0IUMHUCS
JInuHOCTHBIE Pe3y/IbTATDI:

- ¢(OpPMHUPOBAHHOCTD MOJIOKUTEIBLHOIO OTHOLIEHUSI K XMMHUH, YTO 00YyC/IaBIMBaeT MOTUBALIMIO K Y4eOHOI 1edTeNbHOCTH B BIOpaHHOM chepe;
-c(hOpMHUPOBAHHOCTH YMEHHS peLIaTh MPOoOJIEMbl TOUCKOBOTO M TBOPYECKOTO XapaKTepa;
-c(hOPMHUPOBAHHOCTb YMEHHS IPOBOUTH CAMOAHAJIU3 U OCYLIECTBIISITh CAMOKOHTPOJIb M CAMOOLIEHKY Ha OCHOBE KPUTEPUEB YCIELTHOCTH;

-c(hOpMHUPOBAHHOCTb HABBIKOB MPOSIBJICHUS TO3HABATENIbHOW WHULIMATUBEI BYy4eOHOM COTPYIHUYECTBE.
IIpeameTHbie pe3yabTaThI:

-c(hOpPMHUPOBAHHOCTD MPEICTABIECHUI O MECTE XUMHH B COBPEMEHHOI HAyYHOH KapTUHE MUPA; MOHUMAaHHUE POJIM XUMUH B HOPMUPOBAHUH KPYro30pa
1 (QYHKIMOHAJIBHOM rPaMOTHOCTH YeJIOBeKa JUIsl PeLIeHUs] MPAKTUYECKHX 3a/1a4;

-BJIaJIEHHE OCHOBOMOJIArar0LUMH X UMUYECKUMHU MOHATUSIMU, TEOPUSIMH, 3aKOHAMU U 3aKOHOMEPHOCTSIMU, YBEPEHHOE MOJb30BAHUE XUMUUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM,

-BJIaICHUE OCHOBHBIMH METOAAMHU HAYYHOI'O MO3HAHUA, UCITOJIb3YEMbIMU B XHUMUU ! Ha6moneH14e, OnucaHue, USMEPEHUE, SKCIIEPUMEHT, YMEHUEC
O6pa6aTbIBaTb, OOBSICHATH PE€3yapTaThl NPOBEACHHBIX OIBITOB U A€JIAaTh BBIBOAbLI, TOTOBHOCTb U CIoCOOHOCTD METOAbI [NO3HAHUS IIPU PELICHHUU
IMPAaKTHYECKUX 3a1a4,

-Cd")OpMI/IpOBaHHOCTb YMECHHUA O1aBaTh KOJIHYCCTBECHHBIC OLICHKHU U MIPOBOAUTDH PACUYCTBI IO XUMHUYCCKUM q)opMynaM N YPABHCHUAM,
-BJIaICHUE IIpaBUJIaMU TEXHUKU 0e30MmacHOCTH Ipu UCIOJIb30BAHUHU XUMHUYECKHUX BEIIECTB,
-C(bOpMI/IpOBaHHOCTb YMEHUA MPOBOAUTH SKCIIEPHUMEHTbIL pa3Hof/'1 IIIIIIaKTII‘{eCKOﬁ HaIpaBJICHHOCTH,

-c(hOPMHUPOBAHHOCTb YMEHHSI OKA3bIBATh MEPBYIO MOMOILIb MPU OTPABJIEHHUSIX, OKOTaX U APYTUX TPABMaX,CBSA3aHHBIX C BEIIECTBAMH U J1aOOPATOPHBIM
00opyIOBaHUEM.

MeTanpeameTHble pe3yJabTaThI:

cpOPMHPOBAHHOCTH YMEHHSI CTABUTh LIEJIM U HOBBIE 331a4H B yueOe U MO3HABATENIbHOM AeATeNbHOCTH,;

OBJIAIeHHE PHEMAMH CAMOCTOSITE/ILHOI0 NJIAHUPOBAHMSA MyTel J0CTHKeHHUs LeJIH, YMeHHs1 BbIOHPATh 3(p(peKTHBHBIE CTIOCOOBI peleHust y4eOHbIX H
NMO3HABATEJIBbHBIX 32124;C()OPMHPOBAHHOCTH YMEHHSI COOTHOCHTH CBOH e CTBHS € NJIAHUPYEMbIMH Pe3yJIbTATAMH;

-c(hOpMHUPOBAHHOCTD YMEHHS OCYILECTBIISAT KOHTPOJIb B MPOLIECCE TOCTUKEHUS Pe3yJIbTaTa, KOPPEKTUPOBATH CBOW ACHCTBUS,

-c(hOpMHUPOBAHHOCTb YMEHHS OLIEHUBATh MPABHJIBHOCTD BBIMOJHEHUsI Y4eOHBIX 3a/1a4 M COOTBETCTBYIOIINE BO3MOXKHOCTH UX PEIIEHUS,

-BBICOKHI YPOBEHb KOMIIETEHTHOCTH B o0sactu ucnoab3oBanus UKT;

-c(hopMHPOBAHHOCTH HKOJOTHUECKOTO MBILIICHHUS,

-c(hOPMHUPOBAHHOCTb YMEHHS IPUMEHSTH B MO3HABATEIbHON, KOMMYHUKAaTUBHON U COLIMANIbHON NMPAKTHUKE 3HAHHSI, TOJYYE€HHbIE TIPU U3YUEHHH
npeaMeTa.

INIAHUPYEMBIE IPEIMETHBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O NPEJMETA «XUMMUWSI»:
B pesynbrare usyuenus yueOHOro npeamera « XUMHUs» Ha YpOBHE CpeliHero oduero odpasoBaHus:



BbinycKHUK HAY4HTCS:

-pacKpbIBaTh Ha MIPUMEPAx POJIb XMMUHU B (POPMHUPOBAHUHN COBPEMEHHON HayYHOW KapPTHHBI MHUPA U B IPAKTHUECKON AEATEIBHOCTH YEJIOBEKA,
-I€MOHCTPUPOBATD HA MIPUMEPAX B3aMMOCBSI3b MEXKy XMMHUEN U IPYTMMH €CTECTBEHHBIMHA HAYKAMU,
-pacKphIBaTh Ha MpUMepax MOJIOXKEHUs TEOpPUU XUMHUUYecKoro crpoerust A.M. byTtieposa,

-nmoHnMath ¢pusndeckuii cmeica [leprnoanueckoro 3akona J[. M. Menneneesa u Ha €ro OCHOBE OOBSICHATH 3aBUCHMOCTb CBOMCTB XMMHUYECKUX 3JIEMEHTOB
1 00pa30BaHHBIX UMH BEIIECTB OT 3JIEKTPOHHOT'O CTPOEHHSI AaTOMOB,

-00BACHATH MPUUUHBI MHOTOOOPa3Hsl BELIECTB HA OCHOBE OOIMUX MPEACTABICHHH 00 X COCTaBE U CTPOCHUH;

-IPUMEHATh MPaBUJIa CUCTEMATHYECKOW MEXIYHAPOAHOH HOMEHKJIATYPhl KaK CPEACTBA PAa3JIMYCHUs W HICHTH(MKALMK BEIECTB IO MX COCTaBy U
CTPOEHHUIO;

-COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (POPMYJIBI OPTaHMYECKUX BEIIECTB KaK HOCUTENeH WH(POPMALMKU O CTPOCHHUH BEILIECTBA, €r0 CBOWCTBAX U
NPUHAAJIEKHOCTU K ONPENEeIEHHOMY KJIACCy COSIUHEHUI,

-XapaKTepU30BaTh OpraHUYECKHUEe BEIeCTBa IO COCTaBY, CTPOCHUIO U CBOMCTBaM, YCTAHABIMBATb MPUUYMHHO-CIEACTBEHHbIE CBSI3U MEXIY NaHHBIMU
XapaKTepUCTUKAMU BEIECTBA,;

-IPUBOJUTH MPUMEPBI XUMUYECKUX PEAKIHH, PACKPBIBAIOIINX XapaKTEPHbIE CBOMCTBA TUIHYHBIX MPENCTABUTENIECH KJIACCOB OPTaHUYECKUX BELIECTB C
LENIBI0 UX UACHTUPHUKAINU U O0BACHEHUS 00IaCTH MPHIMEHEHUS,

-IPOTHO3UPOBATh BO3MOXKHOCTh NMPOTEKAHUS] XUMHUYECKUX PEaKLHii Ha OCHOBE 3HAHWH O THUIAX XMMUYECKOH CBSI3W B MOJIEKYJIaX PEAreHTOB M HX
PEaKIMOHHON CIOCOOHOCTH,

-HCIIOJIb30BATh 3HAHUS O COCTABE, CTPOCHUH M XMIMUYECKHX CBOWCTBAX BEIIECTB I O€30MacHOr0 MPUMEHEHHS B TIPAKTUUECKOH NeSITeTbHOCTH,
-IPUBOJUTH NMPUMEPBl MPAKTUYECKOrO HCIIOJNb30BAHUS MPOAYKTOB NepepadOTKU HePTH M MPHUPOAHOTO Trasza, BBICOKOMOJICKYJISIPHBIX COCTUHEHUH
(monM>THIIEHA, CHHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA),

-IPOBOAUTB OIIBITHI 10 PACTIO3HABAHHUIO OPTAaHUYECKHX BEIECTB: ININLEPHUHA, YKCYCHON KHUCIIOTBI, HEMPEAEeNbHBIX JKUPOB, MIIFOKO3bI, KpaxMala, OelIKoB —
B COCTaB€ IMUIIEBbIX MPOIYKTOB M KOCMETHYECKUX CPEICTB;

-BJIQICTh NIPABHIIAMH 1 NTPHEMaMH O€30MacHON padoThl ¢ XUMUYECKUMH BEIECTBAMU U JJaOOPATOPHBIM 000PYIOBAaHHUEM,

-yCTaHABJIHMBATH 3aBICUMOCTb CKOPOCTH XUMHUYECKOW PEaKLH U CMEIIEHUS] XHMUYECKOTO PABHOBECHSI OT PA3JIMYHBIX (PaKTOPOB C LEIBIO ONpPENeIeHUs
ONTUMAJIBHBIX YCJIOBHH MPOTEKAHHS XHMUYECKHX IPOLIECCOB;

-IPUBOJUTH MPUMEPHI TUAPOIIN3a COJIEH B MOBCEIHEBHON )KM3HN YEJIOBEKA,

-IIPUBOUTH NPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUN B IPUPOJE, NPOU3BOACTBEHHBIX MIPOLIECCAX U KU3HEAEATEIbHOCTH OPraHU3MOB,
-IPUBOJUTH MTPUMEPHI XUMHUECKUX PEAKIINN, PACKPBIBAIOIINX O0IIHe XMMUIECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAJUIOB,;

-IPOBOAUTH pacUeThl Ha HAXOXKACHHE MOJIEKYJSIPHOH (HOPMyJIbl YIIEBOAOPOJA MO MPOAYKTaM CTOPaHUsl U MO €ro OTHOCHUTENbHOW IJIOTHOCTH U
MacCCOBBIM JOJISIM 3JIEMEHTOB, BXOJSALIUX B €r0 COCTAB,

-BJIQIETh NPaBHIIAMHU 0€30MacHOTo OOpaIeHusl ¢ €KIMHU, TOPIOYHMHU U TOKCHYHBIMHU BEIECTBAMM, CPEICTBAMH OBITOBON XUMUH,

-OCYLIECTBJISTh MOMCK XUMUYECKOH MH(POPMALIUH 110 HA3BAHUSAM, HACHTU(PUKATOPAM, CTPYKTYPHBIM (POPMYJIaM BEIIECTB;

-KPUTHUYECKU OLICHWBATH U MHTEPIPETHPOBATH XUMHUYECKYI0 HH)OPMALIUIO, COAEPIKALIYIOCS B COOOIIEHUX CPEICTB MAacCOBOI MH(OPMALINK, pecypcax
WHTepHeTa, Hay4yHO- MOMYJSPHBIX CTAThAX C TOUKH 3PEHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B LIENISIX BBIABJIEHHS OLUTHOOUHBIX CYXXACHUH U
dbopmupoBaHUs COOCTBEHHON MO3ULINY;

-IIPEACTABIIATE IMYTU PCIICHUA r100aIbHBIX npo6neM, CTOAIUX MEPEA UCTOBEYCCTBOM: SKOJIOTUYCCKUX, DHEPIETUICCKUX, ChIPbEBBIX, U POJIb XUMHU B



peLeHny 3TuX mpodyiem
BbInycKHHK MOJYYHT BO3MOKHOCTD HAYYHTHCS:

-MJUTIOCTPHUPOBATH HA MPUMEPAX CTAHOBJIEHHUE U SBOJIIOLIUIO OPTaHUYECKON XMMUN KaK HAYKH Ha Pa3INYHBIX HCTOPUYECKHUX 3TAIax €€ pa3BUTHS,
-HCIIONIb30BaTh METO/bl HAYYHOTO TO3HAHUS NPHU BBHIMOJHEHUH TPOEKTOB M y4eOHO- MCCIIENOBATENbCKUX 3a7ad MO M3YYEHUIO CBOMCTB, CIOCOOOB
MIOJIyYEHHUS U PACIIO3HABAHMS OPTaHMYECKHX BEIIECTB,

-00BACHATE MPUPOAY U CIOCOOBI 00Pa30BaHUS XUMUYECKON CBSA3H: KOBAJECHTHOH (TIONAPHOHN, HEMONAPHOH ), HOHHON, METAJUINYECKOH, BOJOPOIHON — C
LIEJIBIO OTIPENEIeHUS] XUMHUECKOH aKTUBHOCTH BEILECTB;

-yCTaHABIHMBATh TE€HETHYECKYIO CBSI3b MEXIY KJIAacCaMU OPraHWYECKHX BELIECTB IJIsI OOOCHOBAHMS NPUHIMITHAIBHOH BO3MOXKHOCTH TOJYYEHUS
OPTaHUYECKUX COSNMHEHUH 3aJaHHOTO COCTaBa M CTPOCHUS,

-yCTaHABIMBATh B3aUMOCBSI3M MeEXIy (akTaMu W TEOpueHd, NMPUYMHOW M CIENCTBHEM IPH aHajiu3e MpoOJeMHBIX CUTyaluuii M OOOCHOBaHUHU
NPUHUMAEMBbIX PEIICHNUH Ha OCHOBE XMMHUYECKIX 3HAHHH.

CoaepxaHue nporpamMmbl
10 kaacc OPTAHUYECKAA XUMUA
Pazpen 1. Tena 1. TeopeTnyeckue 0CHOBbI OPraHU4eCcKOH XUMHUH (3 1)

dopMupoBaHUE OPraHUUYECKON XUMUU Kak Hayku. Teopus cTpoeHus opraHuueckux coequHeHuit A. M. bytneposa. YrnepoaHelii ckener. Panukansl.
®yHkuMOHaNbHbIE rpynnbl. ['omonoruueckuil psa. I'omosnoru. CtpykrypHas nzoMepusi. Homenknatypa. DNeKTpoHHAsi IPUPOJa XUMUYECKUX CBSA3EeH B
OpraHUYecKUX coenuHeHnsx. Kimaccupukanus opraHMuecKuxX COeaTNHEHUT.

HMemoncrpanun. O0pa3ubl OPraHMYECKNX BEIECTB U MaTepHaiioB. MO MOJIEKYJl OPraHUYECKHX BEIIeCTB. PACTBOPHMOCTD OPraHHMYECKUX BEIIECTB
B BOJIE M HEBOJHBIX pacTBOpuTeNsx. [1naBnenne, oOyrinuBaHue U TOPEHHE OPraHUYECKUX BEIECTB. MPUMEpPbl YB B pasHBIX arperaTHbIX COCTOSTHUSX
PacuerHble 3agaun. HaxoxneHue MonekyIsspHON (pOpMyIIbl OpraHUIECKOrO COETMHEHUS 10 Macce (00BpeMy) MPOAYKTOB CTOPAHMUS.

Pazgen 2. YIVIEBOAOPOJDI (12 1)

Tema 2. llpenenvHble yriieBoaopoabl (aakaHbl) (3 1)

Crtpoenue ankanoB. ['omosnoruueckuii psin. Homenknatypa u uzomepus. Dusnueckne M XMUMHUYECKHE CBOWCTBA aJKaHOB. Peakius 3aMelieHus.
ITonyuenue u npumeHenue ajakaHos. Ilonsrue nuknoankanax. Jdemoncrpannu. B3peiB cMecn Merana ¢ Bo3ayxoM. OTHOIIEHHE allKaHOB K KUCJIOTaM,
nieso4am, pacTBopy NepMaHraHara Kanus Hu OpomHOIA BOJIE.
JlaGopaTopHblie onbIThbl. 3roToBNEHNE MOENel MOJIeKyJI YTIJIEBOAOPOAOB U raJION€HONPON3BOAHbIX.

IIpakTuueckas padora. 1. OnpeneneHre KaueCTBEHHOIO COCTaBa OPraHUYECKUX COEUMHEHUN.

Tema 3. HenpenenbHble yriesoaopoast (4 1)

Auakenbl. CtpoeHue ankeHoB. I'omonoruueckuii psa. Homenknatypa. M3omepus: yriaepoaHoN Lenu, NOJOKEHUS KpPaTHOW CBA3H, yuc-, mMpauc-
nzoMepus. XMMHUYECKHE CBONCTBA: PEaKLUU OKHUCJIEHUs, NPUCOENUHEHUs, noauMepuszaluu. lIpuMeHeHue ankeHOB. AJIKaAAHEHBI. Crpoenue.
CsoiicTaa, MIPUMEHEHUE. IIpuponnsrit kayuyk. AJxkuHbl. CTpoeHue aneruneHa. ['omosnoru u nzoMepsl. Homenknarypa. @usnueckue u
XUMHYeCKHe CBONCTBA. Peakuun npucoenunenus u 3ameunieHus. Ilpumenenue. /lemoncrpaumu. M3rorosneHne mozneneil MOJEKyJl FOMOJIOTOB H
n3omepos. [lonydenne anernnena kapougasM criocodooM. BzanmonelicTBue aneTiiieHa ¢ pacTBOPOM NEPMaHraHaTa Kauusi 1 OpOMHOM Bonoil. I'operne



arieTuieHa. Pa3nokeHne kaydyka Ipu HArpeBaHWU W UCTIBITAHUE MPOAYKTOB PA3JIOXKEHUs. 3HAKOMCTBO ¢ oOpasuamu kay4yykoB. llpakTuueckas
pabora. 2. [lonyueHue 3TUIEHA U U3yUYEHHE €TI0 CBOMCTB.
Tema 4. ApomaTnueckue yrjesoa0opoanb! (apeHsl) (2 1)

Apenbl. Ctpoenue Oensona. M3omepuss u HoMeHKIaTypa. Puzndeckne U XUMHUYECKHe CBOMCTBa Oen3ona. ['omonorn Oensona. ['eHeTuyeckasl CBs3b
apOMaTHYECKHX YIJIEBOAOPOIOB C IPYTUMHU KJIacCaMHU YTJIEBOOPOAOB. JemMoHCcTpaLuH. benson KaK
pacTBopuTenb, roperne 6enszona. OTHomeHne OeH301a K OPOMHOI BOAE U pacTBOPY nepMaHranara kanus. OKUCIIEHHEe TOIyoIa.

Tema 5. IlpupoaHble HCTOYHHKH YIJIEBOAOPOAOB (3 1)

IIpuponueiii ras. Hedgts u HedrenponykTel. @Pusznyeckue cBoiicTBa. CriocoOwl nepepaboTku He(TH.
JIaGopaTopHbie onbIThl. O3HaKOMIIEHHE ¢ 00pasLaMu MPOAYKTOB HedTenepepadoTKHU.

Pazgen 3. KHCJIOPOACOAEPKAIIME OPTAHUYECKHUE COEAMHEHMUA (12 4)
Tema 6. Cninprel U deHobI (4 1)

OnnHoaToMHBIE TpenenbHble cnupThl. CTpoeHue MoJiekys, (yHKIMOHaNbHAs Tpymma. BomopomHas cesizb. M3omepust u HoMmeHkiarypa. CBoicTBa
MeTaHoja (3TaHOJA), MOJNyuYeHne U npuMeHeHue. DPU3HOJIOrHuecKoe MelCTBHE CHHPTOB HAa OpPraHM3M dejoBeka. MHOrOaTOMHBIE — CITHPTHL
Ortunenrnukonb, runepud. CsolictBa, mnpumeHeHue. Denosbl. CTpoeHue MoJiekybl penona. B3auMHoe BIUsTHUE aTOMOB.

B Moyekyne Ha mnpumepe MoJekyibel (enoma. CpoiictBa. Tokcuunocts ¢enona u  ero coenmHeHuil. [lpumenenune ¢enona. ['enernueckas
CBsI3b CITUPTOB U (peHoma ¢ yrinesopoponamMu. JIaGopaTopusie onbiThl. BsaumoneiictBue ¢eHoma ¢ OpoMHOM BOAOH W PacTBOPOM IHMIPOKCHAA
Hatpusi. PactBopeHue mimiepuHa B Bome. Peakius mmmuepuHa ¢ ruapokcunom menu(Il).

PacueTrHble 3agaun. Pacuersl Mo XUMHUECKUM YPABHEHUSIM MPH YCIOBHH, YTO OJTHO U3 PEArHPYIOLINX BEIIECTB 1aHO B U30BITKE.
Tema 7. Anbaeruapl, KeTOHbI, KApOOHOBBIE KHCJIOTHI (4 1)

Anpnerunsl. Kemonwsi. Ctpoenne Mmonekyn. ®PyHkumoHanmpHas rpynmna. M3omepuss u HOMeHKJIatypa. PopManbiaerua W auneTanblerda; CBOKCTBA,

NOJIy4eHUe U TIpUMeHeHune. Ayemon — npeocmagume.ny KeMOHOB. Ilpumenenue. OpnHococTaBHbIE MpeneybHbIE
kapOoHOBBIe KHCIOTEL. CTpoeHne Monekys. OyHKUMOHANbHAS rpynma. M3omepust n HoMeHKnatypa. CpoiicTBa KapOOHOBBIX KHCIOT. lIpumeHeHue.
Kparkue CBENICHUs O HENpeaeIbHbIX KapOOHOBBIX Kucnortax. I'eHeTnueckas CBsi3b KapOOHOBBIX KHUCIOT C

OPYTUMH KJacCaMH OpraHUYecKux coenuHeHuil. JlaGoparopHsbie onbiThl. IlonydeHne >TaHaist OKHCIEHHEM 3TaHONA. B3anmoneiicTBue meraHaus
(sTaHans) ¢ aMmMHaYHBIM pacTBopoM okcuaa cepedbpa(l) u ruppokcuna meau(1l).
JlemoHcTpanuu. PacTBOpeHHe B alleTOHE Pa3IMYHBIX OPTaHUYECKHUX BEILECTB.

IpakTnyeckas padora.3.«CBoiicTBa KapOOHOBBIX KHUCIIOT.

Pacuernsbie 3axaun. Onpenenenne MaccOBON MM OOBEMHOM TOJIN BBIXOJA MPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOXKHOTO.
Tema 8. Kupsl. Yraesoanl (4 4)

Kupsr. Haxoxnenune B MPUPOLE. CsoiicTsa. IIpumenenue.  Morwue cpedcmeq. IIpasuna
bezonacnozo obpaugenus co cpeocmeamu dvimosoii xumuu. I'moxkosa. Ctpoenne monekynbsl. CpolicTBa rimoko3bl. IIpumenenne. Caxaposa. CBoiicTBa,
NPUMEHEHUE.

Kpaxman u nemirono3a — npeacTaBuTeNN NPUPOAHBIX NONMUMEPOB. Peakuus noaukoHaeHcauuu. PU3ndecKkre 1 XuMUUeCKHUe CBOMCTBa. HaxoxaeHue B
npupoze. [Ipumenenue. AueratHoe BOJOKHO.



JlaGopaTopHble onbITbl. PacTBOPUMOCTb KHUPOB, AOKAa3aTENbCTBO UX HEMPENENbHOIO XapakTepa, oMbUieHHe >kupoB. CpaBHEHUE CBOICTB Mblia U

CUHTETHUYECKUX MOKIIHNX Ccpencts. B3aumopelicTBue riroko3bl ¢ ruapokcuaoM menu(ll). BzaummopeiicTBue TIIFOKO3BI ¢ aMMHAYHBIM PAacTBOPOM
okcunmacepebpa(l). BzammopeiicTBie caxapo3bl ¢ THAPOKCHUAOM Kallbllusl. BsamMopeicTBue Kpaxmajia C HOAOM. [ HWaponu3 Kpaxmana.

OsHakomiieHHe ¢ 00pasmaMy NMPUPOAHBIX W HUCKYCCTBEHHBIX BOJOKOH /leMOHcTpamuu. 3HAKOMCTBO € OOpas3aMyd MOIOIIUX U YHUCTSIIHUX CPENCTB.

H3yueHne HHCTPYKLMI IO UX COCTABY U IPUMEHEHHIO

IIpakTuyeckasn padora.4.Peienne skcriepuMeHTaNIbHbBIX 337124 Ha MOJIyY€HHE U PACIIO3HABAHUE OPTaHUYECKUX BELECTB.

Paznen 4. ABOTCOJAEPKAIIUE OPTAHUYECKHWE COEJJUHEHMUSI (4 4)

Tema 9. AMUHBI H AMMHOKHMCJIOTHI (2 1)
Amunsbl. CtpoeHue Monekyn. AmMuHorpynna. @usndeckue u xumuueckue coiictsa. AHuiIMH.  CBOMCTBA,  NpUMEHEHHUE.

AMHHOKHCJIOTBL. M30Mepust u HoMeHkIaTypa. CBOWCTBAa. AMUHOKHCIIOTH Kak aM(pOTepHbIE OpraHnvYecKkue coennHenus. [Ipumenenue.
JMemoncrpanuu. OKpacka TKaHU aHWIMHOBBIM KpacuteneM. Jl0Kka3aTeNbCTBO HAMHYHs (PYHKIIMOHANBHBIX TPYII B PACTBOPAX aMHHOKHCIIOT.
Tema 10. Beaxwu (2 1)

Beaku — mnpuponnsie monmumepbl. CoctaB u crpoeHue. Pusuyeckne u xummyeckue cBoiictBa. IIpeBpamnenne OenkoB B opraHusMme. YCIeXu B
U3yUEHUH U CHHTe3e OenKoB. XUMUS H 310pOBbe uenoBeka. Jlekapcrsa. [IpoOiemsl, CBsI3aHHBIE C MPUMEHEHHEM JICKAPCTBEHHBIX  IPENapaTos.
Jemoncrpauuu. L{Berabie peakunu Ha Oenku (OMypeToBas U KCAHTOMPOTEHHOBast peakuuu). OOpas3ibl JIEKAPCTBEHHBIX IMPENapaToB U BUTAMUHOB.
OO6pas1bl CpencTB TUTHEHB] U KOCMETHKH.

Pasznen 5. BBICOKOMOJIEKYJISIPHBIE COEIVUHEHMUS (3u)
Tema 11. CunreTnyeckue noaumepst (3 1)

IlonsTHE O BBICOKOMONEKYJSIPHBIX coenuHeHusx. Iloiumepsl, monydaemble B peakuusx noiumepuszauuud. CtpoeHue wmonekyn. IlomusTunen.
Homunponunen. Penonghopmanvoeuonsvie cMobl.

Cunrerndeckue kayuyku. CTpoeHue, CBOMNCTBa, MOJydeHHE U NpuMeHeHHe. CHHTETHYECKUe BOJIOKHA. Kanpos. JlaBcan.
JMemoncrpanuu. OOpasiipl IIIACTMACC, CHHTETUYECKIX KAyYyKOB U CHHTETHUYECKHX BOJIOKOH.

11kaace
TEOPETHNYECKHUE OCHOBBI XUMHUHN
Tema 1. Baxueiimine XUMHYeCKHe MOHSATHS U 3aKOHBI (3 1)

Atom. Xumunueckuil snemeHT. M3orombl.  IlpocThle M ClOXKHBIE — BELIECTBA. 3aKOH COXPAHEHHUS MAacCChl BEILECTB, 3aKOH COXPaHEHUs U
MPEBPALLECHNS SHEPTUU IPU XUMHUUYECKUX PEAKLMsIX, 3aKOH MOCTOSHCTBA COCTaBa. BelecTsa MOEKyIsIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHUS.

Tema 2. Ilepumoanyeckuil 3aKOH M IePUHOAHYECKAS] CHCTeMAa XHMHYECKHX anementoB  JI. U. MenpeseeBa Ha OCHOBe
Y4YeHHsI 0 CTPOEHHH ATOMOB (4 1)

Amomnvie opoumanu, s-, p-, d- u f-onexkmponsr. OCOOEHHOCTH pa3MEINEHUsI JIEKTPOHOB MO OPOUTAISIM B aTOMaxX MaJbIX M OOnbLINX repuonoB. Cesi3b
NEPUOTUIECKOTO 3aKOHA U TIEPUOAMUECKON CHCTEMbI XUMHUECKUX 3JIEMEHTOB C TEOPUEH CTPOEHHs aTOMOB. Kopomkuii it Onunnuiii éapuanmst maodauyol
Xumuyeckux snemenmos.llonoxcenue 6 nepuoouyeckoil cucmeme xumuveckux snemenmos /. H. Menoeneesa 6ooopooa, 1anmanoudos, akmunouoos u
UCKYCCMBEHHO HOTYYEHHbIX 971eMEeHMOB. BanentHocth u BAJICHTHBIE



BO3MOXKHOCTH aTOMOB.
Hemoncrpanuu. [ICX3 JIUM, Tabmuiel «QIeKTPOHHBIE OOOJIOUKH aTOMOBY

Tema 3. Ctpoenue Beujectsa (S 1)

Xumuueckas cBsi3b. Monnas cBsi3b. Katnonsl u annonsl. KoBanentHast HenossipHast CBsi3b. KoBajieHTHas! mOJsipHAs CBsi3b. DJIEKTPOOTPULIATEIIbHOCTD.

Crenenp okucnenus. Meramnueckas cBsi3b. BogoponHas csasb. [IpocTpaHcTBEHHOE CTpOEHHE MOJIEKYJT HEOPTaHUYECKUX u OpPraHUYECKUX
BelecTB. Tumbl KPUCTAIIMUECKHUX peleTox u CBOICTBa BemecTB. llpuumHBl  MHOrooOpasusi BELIECTB:
H30MepHUsl, TOMOJIOTHs], AJIOTPOIIHS, U30TOMUSL

Jucnepcnuvie cuUcmemul. Konnounusie PacTBOPBL. 3oy, renu.  /[lemMoHcTpauuu. Monenu HOHHBIX,

ATOMHBIX, MOJIEKYJISIPHBIX M METAJUTHUECKHX KPUCTAJUTHUECKUX peuieTok. OOpasibl MHUIIEBbIX, KOCMETUYECKUX, OMOJIOTHYECKUX 1 MEAMLIMHCKHUX 30J1ei
u reneil. Dpdext Tunpanas. Mogenu MoKy H30MEPOB, TOMOJIOTOB.
Tema 4. Xumuuyeckue peakuuu (7 1)

Knaccudukxanusi XuMHYECKHX peaKIUi B HEOPraHUYECKOH M OpraHNYecKor XUMUHU. CKOPOCTh PEAKLHH, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB.
Karanmus n xatanuzaropsl. OOparuMocTs peakunil. XuMmuueckoe papHoBecre. CMeleHne paBHOBECHS IO NeHCTBHEM pa3inyHbIX (pakTopoB. [IpuHImmn
Jle Hlatenpe. [Ipon3BOACTBO CEPHOI KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

DnexTponuTtHueckas auccouuanys. CuiabHble W cia0bie 3yekTponuThl. Cpena BOOHBIX PAaCTBOPOB: KHCJas, HEHTpasbHAas, wienouyHas. BomopomHsblii
nokaszarensb (pH) pactBopa.

I'moponus OpraHUYeCKHUX u HEOPraHUYEeCKUX BemiecTs JlemoHcTpauuu. PasnuuHble  TUIBI
XUMHYECKUX PEaKLUH, BUIEOONBITHI IO OPraHMYECKOH XUMUH, BUAeO(UIbM «OCHOBBI MOJEKYJISIPHO- KHHETHYECKOH TEOPUID.

JlaGopaTopHble oONbITBI. 3aBUCUMOCTb CKOPOCTH pe€akLHUHU OT KOHLEHTpAalLuHu, TeMIepaTypbl, NMPUPOABl pearupyrolux BewlecTs, PaszioxeHue
NepoKCHa BOJOPOia MPUCYTCTBUM KaTanu3artopa. OnpeneneHye cpefbl pacTBOpa C MOMOLIBI0 YHUBEPCAJIbHOIO HHANKATOPA.
HEOPI'AHUYECKASA XUMUA

Tema 5. Meranasi (7 1)

IlonoxxeHne  MeTajyioB B NEPUOAMYECKOU cucreme XHMHYECKUX snemeHnToB JI. U. Menneneesa. OOmmue CBOWCTBA METAJJIOB.
DNeKTPOXUMHUUECKUH psin HanpsbkeHud MetauioB. OOmmue crocoOr! noxydenus: Mertamuios. CrutaBbl. DIEKTPOIU3 PACTBOPOB U paciuiaBoB. lloHsATne
o koppo3un MertauioB. CrocoOer  3amutel  OT  Kopposmu.  O030p METANIOB IJIaBHBIX MOATPYHI (A-TPYIIN) MEPUOIUYECKON CHCTEMBI
XUMHUYECKHUX 3JI€MEHTOB.

0O0630p Metamo nobouHbx nmoarpynn (b-rpymm) nepuoanyueckoil CUCTeMbl XMMHYECKUX 3JIEMEHTOB  (Medb, IUHK, kene30). Oxcuabl U
THJPOKCH]IbI metayuioB.  {emoHcTpanun. O3HakOMJIeHHE ¢ oOpasliaMd METAJUIOB M HMX COCOUHEHMH, CIUJIaBbI, B3aUMONEHCTBHE METAJUIOB C
KHCJIOPOZIOM, KHCJIOTaMH, BONOH; MOKa3aTeIbCTBO aM(OTEPHOCTH ANFOMUHHS M €ro THAPOKCHAA, oOpas3ipl MenH, JkKeje3a, XpoMa, UX COCOMHEHUH,
B3aUMOJICIICTBHE MEIU M KeJie3a C KUCIOPOIOM; B3aUMOIEHCTBHE MEOU M JKejie3a ¢ KUCJIOTaMHU (CepHas, COJIHAs), MOJy4YeHHEe THAPOKCHIA MENH,
XpoMa, OKCHZAa MeNH; B3aUMOIEHCTBHE OKCHAOB M TMAPOKCHIOB METAIJIOB C KHUCIOTaMH; JOKA3aTeNbCTBO amdorepHocTH coenuHeHmnin xpoma (I1D).
PacuyerHbie 3aaa4un. PacueTrl M0 XUMHUYECKUM YPaBHEHMSIM, CBA3aHHBIE C MACCOBOM JoNIel BhIXO/a MPOAYKTA PEAKLMU OT TEOPETUUECKHU BO3MOXKHOTO.
Tema 6. Hemertanasl (9 1)

O0630p cBoiicTB HemeTawoB. OKUCINUTENbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA TUITMYHBIX HEMETAJUIOB. OKCHIBI HEMETAUIOB U KHCIOPOICOAEPIKALINE
KHUCJIOTHL. BoopoaHblie coeqnHeHNsT HeMeTa/IOB. [ eHeTn4eckas CBsi3b HEOPTraHMUECKUX U OPTaHMYECKHUX BEIIECTB. briTOBass XuUMHUUECKast
rpamMoTHOCTh JleMoHcTpanuu. O0pasipl HEMETAJUIOB, MOAENN KPUCTAUTMYECKUX PEHIETOK, aiMasa, rpadura, noaydeHne aMMHaKka u XJOPOBOIOPOA,



pacTBOpEHME UX B BOAE, JOKA3aTENbCTBO KUCIOTHO-OCHOBHBIX CBONMCTB A3THX BelecTB. CoKUraHue yIJid U cepbl B KUCIOPOE, OlpesielieHre X UMUYECKUX
CBOWCTB NMPOJYKTOB CrOPaHUsi, B3AUMOJIEHCTBIE KOHII. CEpHOMN, KOHLL. B pa30aBIEHHON a30THOH KHCIIOT C MEbI0, BUACOPHIbM « XUMHS BOKPYT HAC».
IIpakTukym. 1. Pemenne skCnepuMeHTaNbHBIX 3371a4 10 HEOPTaHUYECKOW XUMUH, PELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 IO OPTaHUYECKONH XUMUH,

HoJTy4eHHe, COOMpaHue 1 Pacrio3HaBaHHE I'a30B.

Temarnuyeckunt miaan 10 kiace

Ne HaumeHoBaHue pa3aesioB H TeM KosnuectBo N3 Hux(koH4ecTBO YaCOB)
n/n 4acoB
(Bcero) |Kourpoabubie|lIpaktuueckue|llpoexTHbie,
padoThI padoThI TeCTOBbIE,
TBOpPYECKHUE,

IKCKYPCHH H
T.A.(Y4UMTbIBAsA

cnenupuKy
npeamera)
1 Pasnen 1. TeopeTrnyeckue OCHOBBI 3
OpraHUYECKON XUMHUHU
2 |Paszpen 2. YrneBoaopoabl 12 1 2
3 |Pasnmen 3. Kucinopoaconep:xaiue 12 2
OpraHUyYecKHue COeTUHEHUS
4 |Paznen 4. Azorconepkamue 4
OpraHUyYecKHue COeTUHEHUS
5 [Pasmen 5. BeicOKOMONEKyIsIpHBIE 3 1

OpraHUYEeCKHE COCTUHEHUS
Hroro: 34 2 4




Temarnuecknin miaan 11 KJIACC

Ne HaunmenoBanmue pasaesioB u tem |KoauuecTBo N3 HuX(KOJIHM4YeCTBO YACOB)
n/n yacoB  |Kontpoabnsbie|lIpakTuueckue|llpoexkTHbIe,
(Bcero) |paGorni padoThI TECTOBBIE,
TBOpYeCKHe,
IKCKYPCHH H
T.A.(Y4UMTbIBAsA
cnenupuKy
npeamera)
| Tema 1. BaxHeilmne XUMHUYECKUE 3
TIOHSITUST U 3aKOHBI
Tema 2. Ilepnonnueckuii 3aK0H U 4
MEePUOINYECKAs] CHCTEMAa XUMHUECKUX
2 [snemenTtoB /1. 1. Menaeneena Ha
OCHOBE
YUYEHHs] O CTPOCHUH aTOMOB
Tema 3. CtpoeHue BelecTna 5 1
Tema 4. Xumudeckue peakliuu 7 1
Tema 5. Metansl 7
Tema 6. Hemeramnibl 8 1 3
Hroro: 34 3 3




(1 gyac B Hexes0),
(yueOnuk I'. E. Pym3utuca u @. I'. Peapamana «Xumus. 10 kaace» u «Xumus.11 knace»)

KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHMUE 11O YYEBHOMY HPEJIMETY «XUMH», 10 KJIACCE 34 yacos

Ne | Tema ypoka | Ko | Tu Hcnoan3oBanue HeneBas Ilnanupyembie pe3yJjbTaThI
o\ J1- n Conep:xanne oGopynoBanust YCTaHOBKA IIpeamernbie | MetanpeamerHslie | JINYHOCT HbIE
BO | ypo e Touku pocra
ya- | Ka
co
B
Pasgen 1. Tema 1. TeopeTnueckne 0CHOBbI OpraHu4eckoii xumuu (4 yaca)
1 IIpenmer YUH | TXC, ee €MOHCTPALUH | 3HATh OCHOBHBIC Yuenuk Ho3naBatenbubie | UyBCTBO
2
(D) OpTraHUYeCKO 3 3HAUCHUE. : O6pa3sip OIpenesIeHus: HAY4YHTCH: YV - YMmeHuune ropIocCTH 3a
1 XUIMIIL z;.M.ByTnepOBa. OpPraHUYECKUX «OpraHuveckas OOBSCHSTD OTIENIENATD POCCUHCKYIO
opmuposanie | BEIECTB U | XUMUSD», KU30MEPHSY,| BaJEHTHBI HayKy, BK
pMUup M i p | BAJIC © MOHSTUS,CO30aBaTh ayky, nqg
OpgaHuqec](oﬁ MaTEpUaJIOB. «TroMOJIOTHU» BO3MOXHOCTH PYCCKUX YUCHBIX
00001IeHus,
UM KOK aToma B Pa3BUTHE
— [TapocrepskHeB yriepona, ycTaHaBJINBATH XUMUH,
0 ' ble MOJEN 3aBUCHUMOCTD aHaJIOr'nu, dbopmupoBaH ue
TraHUYECKHE o
p MOJIEKY ]I CBOIICTB KJIACCU(PUIIUPOBATE | OTBETCTBEHHO 'O
5 BCILECTBA. OpraHU4YeCKUX BEILIECTB OT | = caMocCTOsITeNbHO | OTHOLICHHUS K
raHu4vecKast
p BELIECTB. cocTaBa | ppiGupars YUYEHHUIO,
XUMUSL. CTpOEHUH, TOTOBHOCTH U
OCHOBaHUS u
HoMeHKaTypa. THITBI CroCcOOHOCTH
Vsomepus rubpuamsaruy | KPHTCPHH U o6yuaromuxc g k
amHKa ’ , bopmbl KJaccuuKanmy, CaMOpPAa3BUTH 10 U
p MOJIEKYL; YCTAHABJIUBATH camoo0pasoB
OonpeacIATb IIPUYHUHHO- AHHUIO Ha OCHOBC
NPUHAIEKHOC | ¢rencTBEHHbIE MOTHBALIUH K
Thb CBSI3IH 00y4YeHHUIO U O
OpPraHUYECKOT 3HAHUIO
PerynsiTuBHbIE
O COCAMHEHUS ¢dbopmupoBan ne
2 | Dnextponna | 1 | YUH | Dnexrponnas | [lapoctepkues K YV - Yvenue OCHOB DKOJIOTHYECK
(2) | s npupona 3 npupoxna ble MOJIENTH 3HaTh KaK 00pasyeTcs| onpenenéHHOM | CAMOCTOSITENILHO OU KYJIBTYPBHI,
XUMYEKasi CBA3b COOTBETCTBY IOLIEHN
XUMUYECKHX xumideckux | MOTCKYT y KJIacCy, | OMpenessTh LelH y roml

COBPEMEHHOM Y




OIpPeneIEHHOM

CBsI3ell B cBsI3ell B OpPraHUYECKHUX yMeHHe CBOETO OOy4YeHUs, | YPOBHIO
OpraHU4eCcKH OpraHu4ecKux | BEIICCTB. KJIACCUDULHPO | CTaBUTD U 9KOJIOrutec oro
X COENMHEHUSIX, BaTh IO | dhopMyTHPOBATH MBIIILICHHUS,
COeIUHEHUs CIIOCOOBI ee OTPEACICHHOM | /0 o6q HOBbIE pasBUTHUC OTIbITA
X pa3phiBa. y  TpH3HaKy, 3amauu B yuebe OKOTOTIHECH 1
3HATh OPUEHTHPOBA
HOMEHKJIATYPY KomMMyHuUKATHBH | gHoit
3 | Knaccuduka KV | Knaccuduxarnms 3HaTh npaBuIa oprannueckux | bie YY/I- Ymenne | pednexcusHo
(3) st u O06pazusr HOMCHKJIaTy Pl COEAMHEHUH, OpraHW30BbIBATbYY | OLIEHOYHOM u
OpraHUYeCcKU HOMEHKJIaTypa | opranmdeckmx | OPTaHHICCKUX YMETh e6HOe MPaKTUYECKO 1
X OpraHu4eCKux BEILIECTB U COCMHEHNH OIpencisiaTh COTPYAHUYECCTBO U ACATCIBHOCT 1 B
COEIMHEHU T COE€IUHEHUU MaTepHUAJIOB. THUII 3 COBMECTHYIO KU3HCHHBIX
Pemenue PacuerHrle Monenu XUMHUYECKON CUTyalusx;
3a1a4 Ha 3a1a4u. MOJIEKY T peakiuu, ACATCNBHOCTD OCO3HAHHBIN
BBIBON Haxoxnenue OpPraHUYeCKUX OOBICHSITD (WA BbI60p.
XUMUYEeCKITX MOJIEKYJIAPHON BeIlECTB. B3aUMHOE HCBEPCTHUKAMMU; Pa
bopmyi opmyubl BITUSTHUE oorathb
OpTraHU4CCKOro aTOMOB B WHIUBUIYyAJIbHO U
COEIMHEHMUS TIO MOJTEKyJie B rpymme
macce (00bemy) VyeHHK
MPOIYKTOB MOJIyYUT
cropams BO3MOKHOCTbD
HAYYUTHCHA
4/4  BxogHou K3
KOHTPOJIb
Pazpen 2. YIJIEBOAOPOAHBI (11 4)
5/1 | Ctpoenue KV | Knaccupuxauus | IllapocrepkHeB | 3HAaTh CTpOEHHUE Yuenuk Ho3naBarenbHbIe | K
AJIKaHOB. 1 OPTaHUYECKHUX bl€ MOJEIHU aJIKaHOB, UX OOLIYI0 | HAy4HMTCS: YV -YMeHue
T'omonoruue COETUHEHUH. MOJIEKYJT bopmyny ONpeAesaTh ONpeAesaTh
CKH psfI. I'omonoruuecku AJIKAHOB MPUHAJIEKHOC | TIOHSITHSI,
Howmenknary U psan, Tb cO3/1aBaTh
pau TOMOJIOTH. OPraHu4ecKkor | o0oOLIeHH S,
n3oMepust CprKTypHaﬂ O COCANHECHUA YyCTaHAaBJIUBATh
HU30MEpUSL. K aHAJIOTHUH,




Crtpoenue
AJIKaHOB.
Howmenknarypa
U U30Mepusi
HOMEHKJIaTypa
6/2 | CBoiicTaa, KY duznuueckue u
HOJyICHUC 1 XUMHYECKHE
MPUMEHEHHE CBOMNCTBA
AJIKaHOB.
AJIKaHOB.
IMuknoankax
bl Peaxiusa
3aMeIIeHusI.
[Monyuyenue u
MPUMEHEHUE
aJIKaHOB
7/3 | HpakTuuec ¥33 HccnenoBathb
Kkasi padora CBOIICTBA
Nl OpPTaHUYECKUX
Tpasuna Th COEeTUHEHUH,
OTIPEAETTUTD UX
KagectBenHn N
KauyeCTBEHHbIN
oc COCTaB.
omnpeneIeH!
€ yriepoaa,
BOZOpOAA U
XJIopa B
OpPTaHUYECKU
X
COEeTMHEHUS

X.

3HaTL OCHOBHEIE

CHIOCOOBI IOy YEHHUSI.

XuMuueckue
CBOICTBA
UKJI0AJIKAHOB

y KJ1accy
yTJIEBOIOPOIO
B, yMETh
OOBACHATD
CBOICTBA
BEILECTB Ha
OCHOBE
aHaJu3a
cocTaBa u
CTPOEHUs
MOJIEKYJI,
yMeHue
MPOTHO3HUPOBA
Tb
XHMHYECKHE
CBOICTBA
BELIECTB,
OOBACHATD
YCIIOBHS
POTEKAHHSI
peakuum,
3HATh 00IaCTH
PUMEHEHHSI
BELLECTB.
XapakTepHus3oB
aTh COCTaB U
OCHOBHBIE
HarpaBJIeHUs
HCITOJIb30BaHU
s u
nepepadboTku
MPUPOIAHBIX
HCTOYHHKOB
yTJIEBOIOPOIO
B.

KJIacCU(UIIUPOBATD
, CaMOCTOSITEJIbHO
BBIOMpATH
OCHOBAHMS u
KpPUTEPUH s
KJ1accupuKaLum,
yCTaHABJINBATD
NPUYUHHO-
CJICZICTBEHHBIC
CBSI3U
PeryasituBHble
YV - Ymenue
CaMOCTOSITEJIbHO
OTIPENeNATDb LeNTH
CBOETO O0y4eHMUs,
CTaBUTb U

b opmyarpoBaTh
s cebsi HOBbIE
3amauu B yuebe

KoMmyHukaTusH
bie YY/I- YMenue
OpraHU30BbIBATh
yuebHoe
COTPYAHUYECTBO U
COBMECTHYIO
IESITeIbHOCTD C
yUUTeIeM U
CBEPCTHUKAMH;
paboraTh
UHIUBUIYATbHO U




8/4 | AnxeHsl. YHUH | Ctpoenue HeMOHCTpaLHH
Crpoenue, 3 AJIKCHOB. :
rOMOJIOTHYE T'omonornyeckn | onemy

. i psi.
CKHM psif, MOJIEKY ]I
Howmenknarypa,
HU30Mepusi
pH, HU30MEpUS: H3OMEpOB 1
HOMEHKJIATY YIJIEPOLHOI rOMOJIOTOB.
pa. LEeTH,
CaoiicTBa TMOJIOXKEHUS
AJIKeHOB U KPaTHOH CBs3H,
X yuc-, mpamuc-
Uz0Mepus.
MPUMEHEHNE
XUMHUYECKUe
CBONCTBA!
peakuus
OKHCJICHUS,
MPUCOCTMHEHHUSI.
IIpumenenune
aJIKEHOB

9/5 | MpakTuyec V33 | Ilonyuenue

Kasi padora
Ne 2.
IIpaBuna Thb.
Ilonyuenne STUJICHA,
STUJIEHA U HU3YYEHHUE €T0
HU3y4EeHUE CBOWCTB
2

€ro CBOICTB CHOCOOBI

coOupaHus u

pacro3HaBaHus

(ka4. peaxiumn)

10/6 | ITousTue o KY AJKagueHsl. JAeMoOHCTpaLMHU

yIJIEBOJAOPO CBONCTBA, + 3HAKOMCTBO C
nax. NPUMEHEHNE. | oGpasyamu

3HaTL OCHOBHEIE

CHIOCOOBI IOy YEHHUSI.

XuMuueckue

CBOMCTBA aJIKEHOB

3HaTL OCHOBHEIE

CHIOCOOBI IOy YEHHUSI.

XuMuueckue

CBOUCTBA aJIKaJUE€HOB

B IpyIIe

Io3HaBaTe1bHbBIE

YVY]I - YMmenuue
ONpPEnesATh

IIOHATHA,CO31aBaTh

00001IeHus,
YCTaHABJINBATh
AHAJIOTHH,

KJIacCU(UIIUPOBATD

2

BBIOMpATH
OCHOBAHMS

CaMOCTOATCJIBHO

u

KPUTEPUH 1151

KJ1accupuKaLum,
yCTaHaBJIVBaTh
MPUYHUHHO-

PeryasituBHble
YV - Ymenue
CaMOCTOSTENILHO
ONpeaeNnsaTh Lean

CBOETO O0y4eHMUs,

CTaBUTb U
dbopMyTUpoBaTh
11 ce0st HOBBIE
3amauu B yuebe

CJIICACTBCHHBLIC CBA3U

KoMmyHukaTusH
bie YY/I- YMenue

OpPTaHU30BBIBATH
yuebHoe

COTPYIHHUYECTBO U




Ipuponusrit [MpuponHeili, | kay4ykos COBMECTHYIO
Kay4yK. CHHTETHYECKH, ESITeIbHOCTD C
i Kay4yKH,
pesiHa, YUUTENIEM U
300HHT CBEPCTHHKAMU,
paboraTh
WHIMBUIYAJIBHO
11/7 | AnkuHBI. KY Ctpoenue [Tpubop st Yuenuk Ilo3naBaTenbHbIE
Crpoenue, aleTUJIeHa. CO6I/IpaHI/I$[ 3HaTb OCHOBHBIE HAY4YHTCH: YV - YMenuue
rOMOJIOTHY
OMOJIOTHYE I'omonorn u ra3oB §?0c06m MOJYYEHHUS. | OOBICHSTH OTpenensTh
= UMHYECKHE BAJICHTHBIE
CKHU D3I, M30MEPDL 9 TMIOHATHSA,CO3/1aBaTh
H3OMepH, Howmerxnarypa, CBOWCTBA aJIKUHOB BOSMOXKHOCTH | Gruers
aroma ’
HOMEHKJIaT
OMEHKJIATy dusnueckue u yriepora YCTAHABIHBATD
a, CBOWCTBA XHMHUYECKUE ’
pa, . 3aBUCHUMOCTD aHaJIOr'nu,
" l(ifOHCTBa' CBOICTB KJNaccU)UIMpPOBATH
NPUMEHEHNE UMEHEHNE
allieTI/meHa P BeIIECTB  OT | | CcaMOCTOSITEbHO
cocTaBa | prGupars
CTPOEHUS
12/8 | ApeHsl. YUH | Ctpoenue 3HaTh OCHOBHBIC THI;IH ’ OCHOBaHMs 51
OeH3ona. CHIOCOOBI IOy YEHHUSI.
ben3zon u ero 3 - X y ruGpumusaty | KPHTEPHH TSt
rOMOJIOTH 3OMEpH 1 HMHIHECKHC , bopmsr | KIaccubukarum,
HOMEHKJIATypa. CBOWCTB HOB
yp OHCTBA apeHO MOIJICKY I, YCTaHaBJIUBATDH
dusnueckue u
OTIPeneNATh MPUYUHHO-
XUMHUYECKUE
CBOMNCTBA HNPUHAJUICXNKHOC |crrenicTBEHHBIE CBSA3N
6eH3ona Tb PeryassTuBHbIE
raHU4eCK
OPratUecKkor | yryjy _ yyvenye
O COCAMHEHUS
['eneTnyecka YOU  |O600muTs YMmeTb OOBSCHSTH . CaAMOCTOSITENILHO
BSI
13/9 st cBsi3B C3 BHaHHS 00 CBsI3b MEXIY ) OIIPE/eNSITh LK
KITACCAMH OTIPENeNIEHHOM Y
apomMaTuyec yTIIEBOAOPOAAX, Kaccy CBOEro oGy4eHus,
yTIEBOIOPOAOB :
KHX MOKa3aTh CTABUTD U
yTIIEBOAOPO poncTBO dopMyTHpPOBaTH
A0B C M3y CHHBIX s cebsi HOBbIE
ApPYyTruUMH yTI€BOAOPOAOB 3amauu B yuebe
KJIaccaMu U BO3MOXKHOCTH
yTIEBOAOPO VX TIOJY4EeHUS U3 KoMMyHHKATHBH
TIOB HEOPraHUYECKH X bie YY/I- Ymenune




BELIECTB.
Pemienue 3amau
Ha HAXOKOCHHEC

OpPTaHU30BBIBATH
yuebHoe
COTPYOHUYECTBO U

MOJIEKYJIIPHOMN COBMECTHYHO
bopMyJbl NesATENBbHOCTD C
I'azoobpaszHoro YUUTENIEM U
yriaeBoaoponaa mo CBEPCTHUKAMHU,
NpoAyKTaM paborars
CrOpaHMsl.
MHANBUAYAJIBHO
14/10{ ITpuponnsIit IIpuponneie YMeTb Yuenuk Ilo3naBaTe/bHBIC
U MOy THBIC HCTOYHMKH OOBSICHATD HAYUYMTCSH: YV - YMmenune
HEPTAHBIE YIJI€BOAOPOAOB, CYLIHOCTb OOBSICHATE
rasbl, HX o OTpenensiTh
COCTéB " OPpUPOAHBIA Ta3 XUMHUYIECKUX BaJICHTHbIE TIOHSITHSLCO3/1aBAT
U MOMYTHBIN SIBJICHUH, BO3MOKHOCTH ’
IIpUMEHEHUE HedTSHbIE rashl 00o00mmeHnus,
MPOUCXOSIINX B aToma
HE TOJIbKO npupone, ObITy M HA | YIJIEpOsa, ycTaHaBJINBATH
TOIUIMBO, HO U NPOU3BOICTBE; 3aBUCUMOCTDb aHajoruu,
;IJCI;OI{HHK ChIPbA OIIEHKH UX CBOWCTB KJ1acCU(pUIMPOBATH
. MOCJENCTBU, BELIECTB oT
XUMHYECKOt Al > 1 , CaMOCTOSITEJIBbHO
HPOMBIIILIEHHOC SKOJIOTHYECKH cocTaBa | ppiGupars
aMOTHOTI'O CTpOEHUs
TH. P P ’ OCHOBAHUS 51
MOBEJIEHUs B THIIBI
oKpyxatoeit cpene; | rubpuamzanuu | KPHTEPHHI A
OLICHKHU BJIUSTHUS , bopmbl Knaccupukanmy,
XHUM.3arpsi3HEHUs] MOJIEKYJI, yCTaHaBJINBATh
OKpPY’KaroIlleHd cpeasl | ONpenesnsaTh PUYIUHHO-
Ha J)KUBbIC TPUHANUIEHKHOC |criecTBEHHBIE CBSI3H
gpraHmMH; Tb PeryasituBHbIe
MaCHOT
€30M1aCHOTO OPTaHMeCKOr | vy iy _ Vvenne
obpatneHus O COeTMHEHUST
CaMOCTOSITENIbHO
C TOPIOYNMU K
- onpenenénrom y| OTPEACTATH Lenn
TOKCUYHBIM KJIacCy CBOEro 00y4eHus,
u CTaBUTb U
BELIECTBAMHU dbopmyupoBaTh

11 ceOsi HOBbIE

3amauu B yuebe




15/11| Hedtb 1 1 | YUH | Cocras u O3HakoMJIeHHEe Ilo3naBaTenbHbIE
HedTenpoay 3 CBOMCTBA ¢ obpaznamu YV - VYvenune
KTHI. He(TH, MPOIYKTOB ONpenensaTh
Criocobs1 busnyeckue u Hedrenepepado
TIOHSITHSI, CO371aBaTh
nepepadboTKu XUMUYECKHE TKH ’
HedTH CrIocoOBbI mepe- | (KOJIeKIHs). 0000meHus,
paboTku HedTH yCTaHABJINBATh
—TepPEeroHKa u aHAJIOTHUH,
KPEKUHT. KJIACCU(PUITUPOBATH
Paznen 3. Kuciopoaocoaep:kamue opranndeckue coenuHenus (12 yacos) Tema Ne 6. CniupTtbl u peHOTBI - 4 yaca.
1 | OgHoatoMH 1 | KY Onnoatomubie  |ATIXP 3HATb BOKHEHIINE Yuenuk Mo3HaBaTe/ibHBIE | :
(16 | pre npefebHbIe BELIECTBA: STAHOJ, HAYYHTCS YV :cmbicnosoe | PopMmupoBan
) | npenenbHbBIE CTIUPTEL, METaHON, TIMUEPHH; | qnpenensr YTeHUE yMeHHe | he OCHOB
CITUPTHL Crtpoenue onpeaeasiTh NpHHaIexKHOC | OTPENeTh 9KOJOTHHIECK
Crpoenue, MOJIEKYJI, MPUHAAJIC)KHOCTh ™ TIOHSITHSL,CO37]aBaTh | OH KYJbTYPbI,
CBOJICTBA, dyHKI. rpynma. BELLECTB K OpraHHueCKOT 00001IeHus, COOTBETCTBY
MOJIYYCHHE, Bonopon-Has{ PasJIMYHBIM KJIacCaM | COEMHEHUS yCTaHaBJIUBATb e
MPUMEHEHUE CBSI3b. OpraHUHecKix K Kraccy | AHAJIOTHH, COBPEMEHHOM
Hzomepus u COEIMHEHMNH, CITUPTOB, KJIacCU(UIIUPOBATE | Y YPOBHIO
HOMEHKJIaTypa. XapaKTeEpUu3soBaThb (I)eHOJ'IOB, ,CAMOCTOSITEIbHO OKOJIOI'MYECK
CBoiicTBa o011e XUMUYECKUE yMeTb BBIOHPATD oro
MeTaHOoJIa CBOICTBA OB BACHITE OCHOBAHHS ¥ | MBILILICHUS,
(s1anoNa), OPTaHUHeCKIX CBOICTBA KPUTEPHUH juisi | PasBuTHE
NoJTy4eHue U COCMHCHNH, CITMPTOB u | Knaccuduranmu, OrbITa
IpHMEHEHHE. yMeThb 00bSICHAITh (beHOMOB  Ha | yCTaHABIMBATE 3KOJIOTMYECK
3aBHCHMOCTB OCHOBE MPUYUHHO- I(;I erTUbOR
CBOWCTB BEILIECTB OT
HX COCTaBaLE 222?5;: - CHICHCTBEHHRIC HEIOI?I P
CTPOEHHS, J— CBA3H, YMEHUC | mpakTHdecko
HCMOJIb30BATH MOJIEKYIL, CO31aBaTh, i
MpUOOpETEHHBIS MPUMEHSITD U | AeSITENIbHOCT

yMEHUe




2 | Muoroarom KY Meuoroatomuble | AIIXP 3HAHUS U YMEHUS B
(17 | Hble cIUPTEL CITUPTHIL MPAKTUYECKON
) | Drunenrmux DTHIICHTJTUKOJIb, NeSITEIbHOCTH U
TJIMLEPUH. MOBCETHEBHOMN
OJlb, o
CsoiicTsa. JKU3HU
TJTULEPYH.
. Hep [pumeHeHue COCTABJISITD
BOMCTBA, yPaBHEHUs PEAKIIMIA,
MPUMEHEHUE OTPAKAFOIINX
B3aHMOCBSI3b
Pa3JIMYHBIX KJIACCOB.
3 | Ctpoenue, KY | ®enomnb
(18 | cBolicTBa n Ctpoenue.
) | npumenenne B3aumuoe 3HaTh CTPOECHUE
tberona BJIMSIHUE ATOMOB (berona
B MOJIEKYJIe Ha
npuMepe
¢deHoma
4 | T'enerndecka YOU | I'eneruueckas
(19 | s cBs3B C3 CBsI3b CIIUPTOB U
) | cnupToB M (enonac
TJIEBOIOPONIAM
¢eHona ¢ y FIOPOL
u. Peenue
YFIICBOROPO pacUeTHBIX
AaMH 3a1a4 1o
Pemenne XUMHUECKUM
3ama4 1o ypaBHEHUSIM
XUMUYECKUM NIPU YCJIOBUH,
YTO OJTHO W3
YPaBHEHUSIM
pearupyromux
Tpu BEIECTB aHO B
yCJI0BUH, u30BbITKE.

YTO OAHO U3
BEIIECTB
B35TO B
H30BITKE

MPOTHO3UPOBA
Tb
XUMHUYECKHE
CBOICTBA
BEIIIECTB,
OOBACHATD
YCIIOBHS
MPOTEKAHHUS
peakuuid,
yCTaHABJINBATh
3aBHCUMOCTD
MEXKAY
CBOMCTBaAMH
BEIIIECTB,
criocobaMu Bx
MOJyYeHUsT U
MPUMEHEHHSI.
VMmeHune
MPOBOANTD,
HaOIIOmaTh M
OITNCBIBATh
XUMHYECKHUHI
SKCIIEPUMEHT.
XapakTepHus3oB
aTh COCTaB U
OCHOBHbBIE
HaTPaBJICHUS
HCIIOJIb30BaHH
i 5
nepepadboTku
MPUPOTHBIX
PECypcoB.
OTIPENeINSATh
MIPUHAIJIEIKHOC
Tb
OpraHUYeCKOT
O COEIMHEHHS

K KJIaccy

npeoOpa3oBbIBATh
3HAKU U CHMBOJIBI,
MOJIEJTH B CXEMBbI
ISt peleHust
yueOHBIX u
MO3HABATEIHHBIX
3a4ad4. 3Hath
BO3/JCHCTBUE
CITUPTOB u
(heHOJIOB Ha JKUBOH
OpTaHM3M.
PerynsiTuBHbIE
Yya

CaAMOCTOATIILHO

-YMmenue

Lenu
cBoero oOy4eHus,

ONpeaensaTh

CTaBUTb |
bopMynHpoBaThH
s cebst  HOBbIE
3amaun B yuede,
yMEHHe
COOTHOCHTb  CBOHU
HNENUCTBHUS  C
TUTAHUPYEMBIMH
pe3yJbTaTamM,
OCYILECTBIISITh
KOHTPOJIb  CBOEH
OESITeTbHOCTH B
nporecce
TOCTH)KEHUS
pe3yJbTara.
KoMmyHukaTusH
bie YY/I - YMmenue

OpPTaHU30BBIBATH

u B
JKU3HEHHBIX
CUTYaIHsIX,
OCO3HAHHBIN
BBIOOp u
MIOCTPOCHHE
JajJbHeNIen
WHIUBUIyab
HOH

TPaeKTOPHHU
oOpa3oBaHUs
Ha Oaze
OPHEHTHUPOBK
u B MHpE
npodeccuii u
npodeccuona
JIbHBIX

NPeAnOYTeH!

v

u.




1 | KapbonunbH YUH | Anbnerunsl. 3HaTh OCHOBHbIE
(20 | bie 3 KeToHbL CHIOCOOBI IOy YEHHUSI.
) | coemnHenus Ctpoenue XuMHuueckue
— aNbAerupl MOJIEKY L. CBOMCTBA aJIb/IETH/IOB
U KeMOHb. DYHKIMOHAJIbH
CsoiicTBa u as rpymnmna.
MPUMEHEHUE Hzomepus u
aJIbIETHIOB. HOMEHKJIaTypa.
®opmanpaerug
U alleTajJbAerua;
CBOHCTBA,
MOJIyu€eHue,
IPUMEHEHUE.
Aueron-
MIPeICTaBUTEND
KETOHOB.
IIpumenenune
2 | KapGoHoBrbie KV | OnnoocHOBHBIE 3HaTh OCHOBHbIE
(21 | KHCIOTBL npeaeIbHbIe CHIOCOOBI IOy YEHHUSI.
) HonqueHI/Ie, KapGOHOBbIE Xm\imqecxlxle
CBOMCTBaA U - CBOMCTBa
KHUCJIOT KapOOHOBBIX KUCIIOT
Ctpoenue
MOJIEKY L.
DyHKIHOHATIBH
as rpymnmna.
Hsomepus n
HOMEHKJIaTypa.
CaoiicTBa

KapOOHOBBIX

KapOOHUJTBbHBIX
COEIMHEHUH,
yMeTb
OOBACHATD
CBOICTBA
aJbJAETUIOB U
KETOHOB Ha
OCHOBE
aHaJIM3a
cocraBa U
CTPOEHUs
MOJIEKYJI,
yMeHue
MPOTHO3HUPOBA
Tb
XHMHYECKHE
CBOICTBA
BELIECTB,
OOBACHATD
YCIIOBUS
POTEKAHHSI
peakuum,

YCTaHABJINBATh
3aBUCHUMOCTD
MEXKITY
CBOMCTBaAMH
BELIECTB,
crocodaMu ux
MOJIYYEHUS U
HpI/IMeHeHI/Iﬂ.
YmeHne
MIPOBOIUTD,
HaOJIOOaTh U

yuebHoe
COTPYJIHUYECTBO
COBMECTHYIO
NesATeNbHOCTD c
yUHUTENEM
CBEPCTHUKAMU,
paboraTh
UHAUBUAYAIbHO H
B rpyIme,
dopMmupoBaHue U
pa3BUTHE
5KOJIOTHYECKOT0
MBILLJIEHMS,
yMeHHe NPUMEHSITh
ero B
MO3HaBATENHHOM,
KOMMYHUKATUBHON
, COITMATBHOM
MPaKTUKE u
npo¢eCCHOHATBHO
51 OpUEHTALIUU.

Habnronats 5
OITHCHIBATD
XUMHYECKHUHI
SKCMEPUMEHT C
MOMOLIBIO POTHOTO
si3blIKa K S3bIKA
XUMHH.




KHCJIOT.

[Ipumenenue.
Kparkue
CBEJICHUS O
HeTIpeiebHBIX
KapOOHOBBIX
KHCJIOTax
3/22 IMpaxTHuec V33 HUccnenoBats AITXP
Kasi padora
Ne 3.
IIpaBuna Thb.
«CBoiicTBa CBOICTBA
KapOOHOBBIX KapOOHOBBIX
KHCJIOT» KHCJIOT,
00yCIIOBJICHHBIE
HAJIMYUEM HOHA
BOZIOpOJIA U YMETb TPOCIIEKUBATD
KapOOKCHIIbHON EHETHYECKYIO CBSI3b
IPYMIbL. MEXIy KapOOHOBBIMHU
4 | I'enernuecka YOMU | I'eneruueckas KUCJIOTaMU U APYTUMH
(23 | s cBs3B C3 CBSI3b KJ1acCaMH
) | KapOOHOBBIX KapOOHOBBIX OpraHUYECKHMX
KHCJIOT C KHCJIOT C COeIMHEHUN
APYTHMH PyruMH
KJIaccaMu KIIACCAMH
OpraHHH4eCKH OpPTraHU4ECKHX
X 5 COEMHEHN
COEAMHEHUH.

Pemenune 3agau
Ha OTpeaeeHUe
MAacCOBOHU A0JIU
BbBIXOO4
HPOAYKTa OT
TEOPETHYECKHU
BO3MOKHOTO.

OITUCHIBATH
XUMHUYECKUI
SKCMEPUMEHT

KoMmyHukaTusH
bie YY/I - YMmenue
OpraHU30BbIBATH
yuebHoe
COTPYJIHUYECTBO
COBMECTHYIO
NesATeNbHOCTD c
yUHUTENEM u
CBEPCTHUKAMU,

paboTaTh
HMHAWBUAYAJIbHO
UB

rpymnme

Tema 8. Kupsl. Yriesoasl - 4 yaca.




1 | CnoxHbie YUH | Cnoxublie ONpeAesITh Yuenuk Ho3naBaTenbubie | PopmMuposan
(24 | >dupsr 3 3¢upsl, NPUHAMJIEKHOCTD HAYYHUTCHA YV - cmbicioBoe | U€ OCHOB
) | XKupser Kupel BELICCTB K ONpENIENSTh ureHne,  ymenme | JKOIOTHHECK
HaxoskeHe B Pa3IUYHBIM KJIaccam HPHHA/IEKHOC | OTIPERENsTH OM KYJIbTYPHI,
OpPraHUYECKHUX COOTBETCTBY
npupoze. Th TOHATHA,CO3NABATD | |1\ o0
CaoiicTsa. opranuueckor | oboOrmeHus, COBPEMEHHOM
[Ipumenenue. O COENMHEHUsI | YCTaHaBIUBATh y YPOBHIO
Xumus B K KJIaccy aHaJOruu, 3KOJIOTHYECK
MOBCEIHEBHOM KapOOHOBBIX KJaccupuImposats | Oro
HKU3HU. KHUCJIOT, CaMOCTOSITENILHO MBILLICHWS.
Motomue u 5(pUpoB U BBIONPATH
YUCTSALINE JKUPOB. OCHOBaHUS u
CpenCTBa. KPUTEpUHU TUTST
KJaccu(UKaLuu
2 | YrneBogslL YHUH | I'moxosa. 3HaTh CTPYKTYypHbIE dopmupoBaH
(25 | I'moxo3a. 3 Ctpoenue (OpPMYJIBI TITFOKO3bI HEe  OCHOB
) Onnrocaxap MOJICKYJIbL. H (I)pyKTOSLI. OKOJIOTH4CCK
AIIBL. CaoiicTBa oM KyJbTYpBHl,
Caxapo3za TJIFOKO3BL. COOTBETCTBY
[Ipumenenue. 2031 (53%
Caxaposza. COBPEMEHHOM
CsaoiicTaa, y YPOBHIO
MPUMEHEHHE 3KOJIOTHYECK
oro
MBIIILJICHUS.
Kpaxman u YHUH | Kpaxman u Komnexkunn. 'V MeHHE CraBurh 151
HEJUI0JI03a — Os3HakoMIIEHHE NPOBOIMTE, bopMyTHpPOBATH
NPEACTABUTENH | ¢ oGpasaMu a6 1aTh U ansi  ceOs  HOBbIE
Egﬁﬁ;ﬂ??ﬁ IIPUPOIHBIX 1 OMICHIBATD 3amaun B yuebe,
S HCKYCCTBEHHBIX - yMeHHe
[IOMKOHAEHCAL] BOJIOKOH. DKCTIEPHMEHT COOTHOCHTB  CBOM
un. Puznueckue ACHCTBHA ¢
1 XUMIIECKIIE MJIAHUPYEMBIMU
CBOIICTBA. pe3yJibTaTamu,
Haxoxxnenune B OCYILECTBJIATh

pupoze.




IIpumenennue.

KOHTPOJIb  CBOEH

AueratHoe NEeSITENbHOCTH B
BOJIOKHO. npowecce
HpakTnyec V33 | Unentudukamu | AIIXP 3HaTh CraBuTh u | dopMupoBaH
Kas paGora sI OPraHUYECKUX KaueCTBEHHBIE bopMyTHpPOBATH he U OCHOB
Neo 4 COGI[I/IHeHI/Iﬁ p€akuuu Ha st Ce6;[ HOBbIE | 2KOJIOTHYECCK
TMpasuna TH. OpTraHUYECKHE samauu B yueGe, | OF KYIBTYpBL
«Pewmenue COCAUHCHMS yMeHHe COOT]ieTCTBy
OIIENR
SKCIIEPUMEH COOTHOCHTB  CBOH COBDEMEHHOM
TaJIbHBIX NEeNCTBUSA c p
3a/a4d Ha MJIAHUPYEMBIMU y YPOBHIO
3KOJIOTHYECK
MOJIy4eHUE U pe3yJbpTaTamu,
oro
pacrno3HaBaH
e OCYIICCTBIITE MBIIILJIEHUS.
KOHTPOJIb CBOEH
OpraHUYECKH

X BEIECTBY

JACATCIILBHOCTH.




Pa3nen 4. A3oToconep:kaique opraHuueckue coequHeHus (4 yaca)

Tema 9. AMHUHBI 1 AMHHOKHCJIOTEI -2 4aca.

AMMHHBL
Crpoenue u
CBOMCTBA.
AHUIVH —
MPENICTaBUTE
Jib
apoMaTu4ec
KHUX aMHUHOB

AMMUHBL
Ctpoenue
MOJIEKYJI.
AmMuHorpymnmna.
dusznuecke u
XUMHYECKHE
CBOMCTBA.
AHWIVH.
CsolicTBa,
MPUMEHEHHE.
AneratHoe
BOJIOKHO

(29

AMHHOKHCT
OTHL.
Hsomepus,
HOMEHKJIATY
pa.
CsolicTBa u
MPUMEHEHNE

Hsomepus n
HOMEHKJIaTypa.
CsolicTBa.
AMHPHOKHUCIOTHI
kak amorep.
OpraHUYeCKUe
COEeIMHEHUSI.
IIpumenenune

JlokazaTenbCTBO
HAJTNYHS
(byHKIMOHAIBH
BIX IPYII B
pacTBopax
AMHHOKHCIIOT.

Omnpenensits
NMPUHAMJIC)KHOCTD
BEIIECTB K
pPa3JIMYHbIM KJj1acCaM
OpraHuvYecKux
COEAMHEHUI

3HaTh
dusnueckue u
XUMHYECKHE
CBOICTBA
AMHHOKHUCJIOT

YyeHuk
HAYYHTCH:
ONpPEnesATh
MPUHAAJIEIKHOC
Tb
OpPraHUYECKOT
O COeIUHEHUs
K KJIAcCy
a30TCOAEepIKaLL
X
OpPraHUYECKHUX
BEIIECTR,
yMEThb
OOBACHATL HX
CBOMCTBA  Ha
OCHOBE
aHaIu3a
COCTaBa 51
CTPOCHUS
MOJIEKYJI.

. YmMmeHne
MPOBONIUTb,
HaOIIOmaTh M
OITHCHIBATD
XUMHYECKHUHI
SKCIIEPUMEHT.,

Ilo3naBaTe/bHBIC
YV]I — cmbicIoBOE
YTeHHE,  yMEHHUe
OTpenensiTh
TIOHSITHSI,
CO3/1aBaTh
o0obimenus, ycraHa
BJIMBATh AHAJIOTHH,
KJ1accu(UUpPOBaTh,
CaMOCTOSITJIBHO
BBIOMpATH
OCHOBAHUS u
KpUTEPHUU TUTST
KJIaCCU(pUKALINN
HYKJIEMHOBBIX
KHCJIOT..
PerynsiTuBHbIE
YYA -
CaMOCTOSITENIbHO

VY meHue

onpeacyATL  LCIH

cBoero oOy4eHus,

CTaBHTD U
bopMynHpoBaThH

nast ceOst  HOBbIE
3amauun B yuede.

JINYHOCTHBI €
pe3yJabTaThl,
bopMHupyeMBI
npu
WU3y4YEeHUHU
paszmena:

¢dbopmupoBan ne

OCHOB

3KOJIOTUYECK OU

KYJIBTYPBI,
COOTBETCTBY
et
COBPEMEHHOM Y
YPOBHIO.

€

Tema 10. beaxku -2 yaca




benku — KY | benku — 3HaTh BaxHEHIITNE YueHuk MeranpeamerHbie | GOpMUPOBAH He
NPUPOJIHBIE NPUPOTHBIE BEICCTBA 66J’IKI/I; HAYYHTCH: PE€3yabTaThl, OCHOB
MOJHMEpDL. MOJHMEpHL. XHMIECKHe (dbopMUpyeMBbIe TIPH | SKOJOTHYECK O
CBOICTBAa OCHOBHBIX U3YUYEeHUHU pasfena; | KyJbTyphl
Cocrag, Cocras, y pasi YABTYPEL,
KJIaCCOB HoznaBarejpbHble | COOTBECTCTBY
CTPYKTYDa, CTPYKTYPA, OpTaHMYeCKHX YVII— empicriosoe | fouei
CBOICTBa CBOWCTBA. -
- v C(éeI[I/IHeHI/II/I, yreHme,  ymenme | COBPEMEHHOM Y
€JIKOB Criexu B bACHATDH OBHIO
obbAC ONpPEnesATh M
MOJIYYEHU U U 3aBUCUMOCTD 3KOJIOTHYECK OT0
. TIOHSITHSI, ,
CHHTE3€e GeIKOB. CBOWCTB BEILIECTB OT MBILIJICHYS,
CO371aBaTh
X 1 VIH | Xemms o O6pastibt UX COCTaBa U Pa3BUTHE OMbITA
CTPOEHHS, 0bo0LeHwus, 3KOJNIOTHYECK U
310POBbE 3 3710pPOBBE. JIEKAPCTBEHHBIX
yMeThb YCTAHABJIUBATH OPUEHTHPOBA
YeJoBeKa. JlekapcTaa, NpErapaToB U -
HUCIIOJIb30BATh aHaJIOruu HHOU
BUTAMHHOB. ’ .
hepmeHTEL, 6 MPaKTHYECKO U
OGpasupl MPUOOPETEHHBIE KJIACCU(PUITUPOBATH
BUTAMHUHBI, NEeATEebHOCT U
3HAHUSI U YMEHUS B CaMOCTOSATEIIbHO
CpencTB )
FOPMOH®L, MPaKTUYECKON BBIOMpATH ?
THTUEHBI U
MUHEPAIIbHBIE KUSHCHHBIX
KOCMETHKHU JESTETbHOCTH U OCHOBaHUS M| curyauusx;
BOJBI. ’ o i
a IIOBCCOAHCBHOU KpUTCpUn I | OCO3HaAHHBIN
IIpoGnemer,
JKU3HU KJIACCU(PUKALINH,
CBSI3aHHBIE C
OLIEHUBATD U YCTAHABJIUBATH
TTPUMCHEHHCM KOPPEeKTHPOBATH MPUYUHHO-
JlekapCTBEHHBIX
p CBOE€ MMOBEICHUE B CIIeTICTBEHHbIE
MpenaparoB
CBSI3U SI3bIKA U
SI3BIKA XUMU U
Pa3nen S. BoicokomoJieky asipHblie coequHeHus1 (4uaca)
Tema 11. Cunrerudeckue nojmmMepsl - 4uaca
ITonsiTue o YHUH TlonstTust o O6pasubl 3HATb XUMHYECKHE YueHuk ITo3HaBaTeJbHBIE
BBICOKOMOJIE 3 BBICOKOMOJIEKYJI maacTmMacc, CBOMCTBA OCHOBHBIX HAYYIUTCH: AY yz[ —
KYJAPHDBIX SIPHBIX CHHTETUYECKUX | KJIaCCOB yMEHUe CAMOCTOSTENLHO
Kay4yKOB TaHUYECKUX MPOTHO3UPOB
COEIMHECHMUSI COCNMHEHUSIX . aytuyKo OpTaHITecK] POTHO3MpOBA BBIOHpATh
" COEIMHEHMIA, Th
X. Crtpoenue OCHOBaHUS "
CUHTETHUYECKUX | YyMeTh XUMHYECKHE
IInacrmaccbl MOJIEKYJI. BOJIOKOH MCIIOJIb30BaTh CBOICTBA KpHuTepHu AT
U BOJIOKHA. IMonusTrneH. MpUOOpETEHHBIS BEIIIECTB, KJIACCU(PUKALINH,
[Momunponunen. 3HAHWS ¥ yMEHUSI B | OOBSICHSTH YCTAHABJIUBATH




Cunrernueckue MPAKTUYECKON YCJIOBHUSI MPUYHUHHO-
BOJIOKHA. eI TEIbHOCTH, MPOTEKAHHUS CJIEZICTBEHHbIE
Htorosasi VK | Ypok KoHTpons, OLIEHUBATH CBOU peaxkmui, CBsI3H, yMEHUe
KOHTPOJIBHA OLICHKH 1 yaeOHbIe i} YCTaHABJIMBATH | CO37aBaTh,
aNe?2 KOPPeKLHH IOCTMKEHUH, 3aBUCUMOCTb MNPUMEHSTh 51
N COOTHOCHUTD g§2§i¥BaMH npeoOpa3oBbIBATH
MPUIIOKEHHBIE 3HAKU U CHMBOJIBI,
ydamuxcs BEILECTB,
YCUJIHS C chocoGamm x| MOAEIA H CXeMbl
MOy YCHHBIMH | monyuenus w | A perieHust
pesyNbTaTaMu CBOCH | ppyvenenus. y4eOHBbIX u
NeSATETbHOCTH V Mene MO3HABATENbHBIX
COBEpPIIEHCTBOBATDL | NIPOBOIUTH, 3a1a4.
HaOmonate u | PeryjasiTuBHbIe
OIMUCBHIBATDH YY1 - VYwmenue
XUMHWYECKUI dbopmynmpoBaTh
OKCIIEPUMEHT. | nyg  cebst  HOBBIE
XapakTepHus3oB
aTh COCTaB U
OCHOBHBIE
HaIpaBJIeHUs
HCIIOJIb30BaHU
sl IOJIUMEPOB B
MTPOMBIIIJIEHHO
CTH.
O06001meHue KY
3HaHUI MO
Kypcy
OpPTraHUYEeCKO
W XUMUH.
Oprannueck KY
ast XuMwus,
YEJIOBEK U

npupozaa




KAJTEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE 110 YYEBHOMY IPEJIMETY «XUMMUS», 11 KJIACC,
(yueOHuk I'. E. Pynsutuca u @. I'. Peapamana u «Xumusa.11 kiaace»)

Ne Tema ypoxka | Ko | T | Cone HUcnoab3osa HeneBas IInanupyemsie pe3yabTaThbl
J- | M | pxaH HHe YCTAHOBKA
\ BO |II | me o0opynoBaH
I ya- ua Touxku
I go y pocTa IpenmeTHbIE MeranpeaMeTHbIe JIM4HOCTHBIE
p
0
K
a
Tema 1. Baxknelimue xXuMH4YeCKUe MOHSTUS H 3AKOHBI -4 4
1 | Atom. 1 [K AToMm. 3HATh BbimyckHHK Ilo3naBatenbHbIC UyBcTBO
XUMHUYECKU Y | Hszorom. OCHOBHBIC HayuuTcs oHnMats | YYA - YMeHuwme | TOPAOCTH 3a
5JIEMEHT. Xumugec TCOPHI XUMHH, QusHUecKHil CMBICT | ONPENENSTH POCCHHUCKYIO
o NPOBOANTH HayKy, BKJI4,
HzoromsL KUH poBoa . | Ilepponnueckoro MOHSTHSA,CO31aBaTh YEY, 71
I CaMOCTOSITENIbHBIH 6506 PYCCKUX yUEHBIX
OCTbIE U 3JIEMEHT KOH 00001eHns
p CHT, MIOUCK XHUMUYe- 3akoHa B ’ B Pa3BUTHE
CJIO>KHBIE MPOCTOE CKOIl JW. Menneneesa u | yCTaHaBJIUBATb XUMUI,
BELleCTBa BELIECTBO, nHpOpMALHH, HA  €ro  OCHOBE | aHAJIOTuH, dopmupoanue
OKCH/IbI, OOBSICHATD kjaccuuIpoBaTh, | OTBETCTBEHHOIO
TUAPOKCHU 3aBUCUMOCTD CaMOCTOSITEJILHO OTHOLICHUA K
bl CBOICTB BLIOHpaTh OCHOBaHus | Y [CHHIO,
TOTOBHOCTHU U
(ocHOBaH XUMHYECKUX U KpUTepUH  IJIA
CHIOCOOHOCTH
us 1 3JIEMEHTOB | KJIaccU(pUKaALIUH, OBy HAOMIXCS K
KHCJIOTBI), 00pa3oBaHHBIX HMMH | YCTaHABJIUBATh CaMOPA3BUTHIO U
COJH BEIECTB oT NPUIHHHO- camMo00pa3oBaHH
2 | Macchl BetiecTs, 1 | K | Bemectso | Becbl 3JIEKTPOHHOTO CIICICTBEHHBIE CBA3U. | FO HA OCHOBE
3aKOH v |. Xumuyec 31eKTp | YCTAHABIMBATL | cTpOeHNs aTOMOB. MOTHBALNH K
COXpaHEHUs U Kast OHHbIE NIPOCTEHIINE O0y4eHHIO 1 110
MPEeBpALLCHNA peakuus opmybl 3HAHUIO
SHEPTHH MIPH BEIHECTB 110
XMMHYECKUX MacCOBbIM
peaKIusIx AOTAM

JJICMCHTOB.




3 | 3akoH K 3akoH Becnl
IIOCTOSIHCTBA A IIOCTOSAHC JEKTPOHHBbI
) | cocTaBa BEIIECTB. TBa ¢
Bermecrsa COCTaBa,
XUMU-
MOJIEKYJIIPHOTO U
yecKast
HEMOJIEKYJIIPHOT bopmya,
O CTPOEHUS pacUéTh
o
dbopmya
M
4 | BxoaHoi K | BoiiBien
KOHTPOJIb
Y
Tema 2. llepuoanyeckni 3aK0H U EPUOAHYECKAS cUCTeMa XumHu4ieckux djemMeHToB /[. U. MeHnaeneeBa Ha 0CHOBe YUeHHSI 0 CTPOCHHHU
aTomMoB - 3 4
1/ | llepuognyeckuii K | II3ullC, | Hemoncrpan | Haxoguth BoinyckHuK IMo3naBaTebHbBIE dbopmupoBanue
4 3aKOH U y | cTpykTypa HH: HEOOXOTUMYIO HAYYHTCSH Yy -VMeHnue | OCHOB
ITepuonuueckas IICX3. IICXD MM | nadopmanuio B SKOJIOTUYECKON




2/5

cucTema
XUMHUYCCKUX

snemenToB .M.
Menneneesa.

3aKOHOMEPHOCTH
B U3MCHCHUU

CBOICTB
XUMHWYECCKUX
3JIEMEHTOB

IIpuunna
nepuoanY
HOCTHU B
HU3MEHEH!U
Y CBOWCTB
XUM.
3JIEMEHTO
B.
Ilepuoner
Y TPYTIIIBL
I3 u
CTpOeHHe
aToMma.
CoBpemen
HOE
MIOHSITHE O
XUMHUYECK
oM
3JIEMEHTe.
CoBpemen
Hast
bopmynmp
oska [13.
IIpuunna
nepuoanY
HOCTHU B
HU3MEHEH!U
Y CBOWCTB
XUMHUYECK
1704
3JIEMEHTO
B.

HMCTOYHHUKAX
Pa3HOrO THUIIA;

nepeBoIUTH
UH(POPMALIUIO U3
OIHOM 3HAKOBOM
CHCTEMbI B
apyrywo (13
TaOJIUIIBI B TEKCT).

00BSICHATDH
3aKOHBI
IUANIEKTUKHU Ha
npuMepe Ha
KOHKPETHBIX
npumepax I1C;
3HATb OCHOBHOM
3aKOH XUMUH -
MEePUOANYECKU I
3aKOH,;
XapaKkTepu3oBaT
b 3JICMEHTBI
MaJIbIX TIEPUOIOB
o UX
MOJIOXKEHUIO B
I1C,
dopmyauposaTh
CBOU
MHUPOBO33PEHUYECK
W€ B3TJISABI,

BeinyckHHK
MOJIY4YHT
BO3MO’KHOCTD
HAYYHTbCH:
WUJUTIOCTPUPOBATH HA
npuMepax
CTaHOBJICHUE 51
3BOJIFOLIUIO
OpraHu4eCcKOu
XHMHHU KaK HayKH Ha
pPa3INYHBIX
HUCTOPUUYECKUX

STamnax €€ pa3BUTUA,

UCIIONb30BaTh
METOJbl ~ HAy4HOI'O
MO3HAHU npu
BBIINOJHEHUH

MPOEKTOB U yueOHO-
HICCIIEIOBATEIbCKIX
3a1a4 Mo M3y4eHHUIO

CBOWMCTB, CII0COOOB

OTIPeNeNATh MOHATHS,
CO311aBaTh
00001IeH S,
yCTaHAaBJIMBATD
aHAJIOTHH,
KJIacCU(pUIIUPOBATD,
CaMOCTOSITEITEHO
BbIOUPATh OCHOBAHUS
U KpUTEpUH Ui
KJIaccU(pUKaALIUH,
yCTaHAaBJIMBATD
PUYHHHO-
CJIEZICTBEHHBIE CBSI3U
Peryasitusubie YY/|
- YMmeHue
CaMOCTOSITEITEHO
OTIPENeNATh LeNTN
CBOEro o0y4eHus,
CTaBUTb U
(bopMyIUpOBaTh IS
ceOs1 HOBbIE 3a71a41 B
yuaede

KommyHukaTusHble
YVY]- Ymvenue
OpPraHU30BbIBATH
yueOHoe

KYJIbTYPBI,

COOTBETCTBYIOIL

cu

COBpPEMEHHOMY

YPOBHIO

IKOJIOT'HYECKOI'o

MBILIJICHUA,

Pa3BUTHUCE OIIbITa
JOKOJIOTMYECCKHU
OPUCHTHUPOBAHH

ou

pedIeKCUBHOOL

€HOYHOH U

MPAKTUYECKON
NEeATEeIbHOCTH B

JKU3HEHHBIX
CUTYyaLUsIX,
OCO3HAHHBIN
BBIOOp H
MOCTPOECHUE
IabHEUITIe

HWHAUBUAYAJIBHO

1 TpaeKTOpHUH

oOpa3oBaHUs Ha

Dase

OPUCHTHUPOBKU B

MHpe
npodeccuii u

npodeccuoHab

HBIX

MPEATIOYTEHUN.




3-/6 | Ctpoenue ATomHble | [{eMOHCTpaL [CPABHHUBATH
SJIEKTPOHHBIX opburanu. Hu: DIIEMEHTBI MAJTbIX U
060I0YEK ATOMOB Onextpon | [ICXD JIMM, [0onbIImx
XUMUYECKUX Had Tabmuipr  [ICPHOIOE,
SICMCHTOR KJtac- «DNIEKTPOHHBI

cuuKaiy e 000104KH
s 3JIEMEH-
TOB. aTOMOBY»

4/7 | BaneHTHOCT®. Crenenb Ymern
BanenrtHbie OKHUCIICHH PACIUCHIBATH
BO3MOHOCTH U s U DIIEKTPOHHYIO
pasMephbl aTOMOB BaJIEHTHEI KOH(pUIypaLHIo
XUMHYECKUX e
3JIEMEHTOB BO3MOYKHO

CTH
XUMHYECK
ux
3JIEMEHTO
BJ
BO30YKIE
HHOE
COCTOSIHUE
aToma.

MOy YEHUS
pacno3HaBaHus

BCIICCTB

COTPYAHHYECTBO U
COBMECTHYIO
IeSTEeIbHOCTD C
yuuTesaeM 1
CBEPCTHUKAMU,;
paboTtarth
UHIUBHIYAJIbHO U B
rpynmrne
Ilo3HaBaTe/bHBIE
YV -YmMenue
OIpeessiTh OHSITHS,
CO311aBaTh
00001IeH S,
yCTaHABJIMBATh
aHAJIOTHH,
KJIacCU(pUIIUPOBATD,
CaMOCTOSITEITEHO
BBIOMPATh OCHOBAHUS
U KpUTEpUH Ui
KJIaccU(pUKaALIUH,
yCTaHABJIMBATh
NPUYUHHO-
CJIEZICTBEHHBIE CBSI3U

Tema 3. CtpoeHue BemecTsa - 4 4




1/8

XumMuueckast
CBs3b. MlOHHas U
KOBaJIEHTHAs
XUMHUYECKHE
cBs13U. Tumbl
KPUCTAJTUYECKUX
PELIETOK.

XumMudec
Kas
CBS3b.
Bunnl
XUMHYIEC
KOM
CBSI3H.

Kpucrannuuec
KHE PELIEeTKH

3uarb NOHSITHS
«XUMHYECKas
CBSI3b» BUIBI
CBSI3EH, TUIIbI
KPUCTAJUTHUECKUX
PEILIETOK, TEOPHIO
XUMHUYECKOI
CBSI3H,

BbinyckHuk
HAYYHUTCHA TOHUMATb
busndeckuii  CMBICH
Ilepnoanuaeckoro
3aK0OHa
JIN%E
Menneneesa u
Ha  €ro

OCHOBE
OOBSICHATD
3aBUCUMOCTD
CBOICTB
XHUMHUYECKUX
3JIEMEHTOB

u
o0Opa3oBaHHBI
X UMHU
BELIECTB OT
3JIEKTPOHHOIO
CTpOEHUs
aTOMOB.

Ilo3HaBaTe/IbHBbIE
YV :CMBICIIOBOE
YTEHUE yMEHUe
OTpPENeNsTh
MOHSITHS, CO3/1aBATh
00001IeH S,
YcranaBauBaTh
AHAJIOTUH.
OCYIIECTBJISITh
KOHTPOJIb CBOEH
NeSATETbHOCTH B
rpotecce
TOCTYKCHHUST
pe3ynbTara.
KommyHukaTusHble
YY1 - VYwmenue
OpPraHU30BBIBATH
yueOHoe
COTPYIHUYECTBO
COBMECTHYIO
IEeSITETbHOCTh v




2/9 Merannudeckas u Bonopon | momenu JIeSITETbHOCTH.
BOZIOPOIHAS Hai1 — kpucrammuec | MPUMEHATD
cBsi3u THIIbI CBA3D, €€ | kux pemerox | MOTY"CHHBIC
KPUCTAJTHYECKIX poJIb B SHAHMA st

dbopmupo pemeHus  3ama4y
PCLICTOK. BaHUU Pa3JIUYHOTO
CTPYKTYP YPOBHS
Ouormnonu
MEpPOB.
Bonopon
Hasl CBSI3b
BOOPOIH
asi CBSI3b
U €€ poJIb
3/10 ITpuanHbI Hzorom yMeTs
MHOT000pasHs - UCIIOJIb30BATh
BEIIECTB Amnorpo MpUOOpETEHHBIS
TTHA. 3HAHWS U YMEHHUS
Hzomepu N
B MIPAKTHYECKON
A. OEATCIIBHOCTH.
I'omonor
st
4/11 JlucnepcHbie 3omm, OOpasib! yMeThb
CHUCTEMBI. reny, UCTIOJIb30BATh
MOHSITHE MpUOOpETEHHBIS
3HAHWS U YMEHHUS
B [IPAKTHUYECKOU
JeSITeIbHOCTH.

YUUTEIIEM n
CBEPCTHUKAMU,
paboTtarth
WHAWBUAYAJIBHO U B

rpynrme.




O06001meHue U [[lonsitue o
3HAHUH MO TeMaM C3 | AuCnepcH
« OCHOBHBIE on
3aKOHBI XUMHUH. cucTeme.
Hucnepc
I3 TIC 1M, was haza
Crtpoenue -
BEIIECTBAY. OUCTIEPCH
OHHasl
cpena.
Knaccug
UKAIHS
OUCTIEPCH
BIX
CUCTEM.
Tema 4. XumHnuecKue peakumu - 7 4
1 CyurHocTs 1 Y | Knaccud | demoncrpan | O0bsacCHATH IMo3naBaTebHbBIE JIMYHOCTHBIE
(13) knaccudukanu M | UKanmsa Hsl: 3aBUCUMOCTD VY — CMbICIIOBO® pPe3yJbTaTHhlI,
1 XUMHYECKUX H3 | Xumuiec | PasnuuHble | cposiers pemects YTeHME, yMeHHE opmupyemere
peakruii e THIEL OT UX COCTaBa u fpU M3YHCHHIH
PeAKIIN |y yvuyeckux CTpOeHHS: OTIPeNeNATE MOHSTHS, | barond:
B peaKui, ’ CO37aBATE dbopmupoBanue
HEOPTaHU co31aBaTh OCHOB
veckoii u | BUACOOTBITEL | canvocrosiTenbHO 0000MIeHUS, YCTAHABI | 5y o norpueckoii
OpraHuve 1o aJTOPUTMBI HBaTh aHAJIOTHH, | KyJIbTYpBHI,
CKOH OPraHn4eCKO | pasHapaTeabHOM KJ1accu(huUpoBaTh, COOTBETCTBYIOIII
XUMHH TIO W XUMHH NEeATENbHOCTH TS CaMOCTOSTIIBHO el
EIa;HHqH perenus 3a1a4 BBIOUPATb OCHOBAHHS ;gzlgz\gHHOMy
TIPU3HAKA TBOPHECKOTO 1 1o KpuTepHHL AP onoruueckoro
M. TTOMCKOBOTO Kiaccupuxanuy, MBILILJICHHSI;
OcobeHH XapakTepa; yCTaHABIINBATD Pa3BHUTHE OIIBITA
OCTH dopmyaupoBatn TIPHIHHO- 3KOJOTHYECKH

CJIICACTBCHHLIC CBA3H,




peakuuii
B
Oopra’Huye
CKOM
XUMHH.
Peaknuu
MPUCOEIU
HEHMSI,
noJauMep
HM3allHH,
3aMelreH
WSl U
HU30MEPU3
arnu B
Oopra’Huye
CKOM
XUMHH

(14)

Cxkopoctb
XUMHUYECKUX
PEeaKLui.
DakTopsl,
BIIUSIOIINE HA
CKOPOCTH
XUMHUYECKUX
peakuuii

XuMudec
Kas
KUHETUKA

T'omoren
Hast U
reTepore
HHast
cpena.
Oneprus
aAKTHBALIU
H.
Kunernu

JdemoHcTpan
usi:JIO Ne 1

- BIIUSIHHUE Ha
CKOPOCTH
XUMHUYECKOU
pPeaKLnu:
KOHLICHTpaLH

u;

MOBEPXHOCTHU
COTIPUKOCHOB
e-HUsl
pearupyto-

MOJTYYE€HHBIX
pe3yJIbTaTOB,
OLIEHUBATH
00BEKTHBHO CBOH
yueOHbIe
TNOCTUKEHHUSI,
NPUMEHSTH
MOJTyYeHHbBIS
3HAHUS s
peleHus 3aaa4
Pa3JIUYHOTO
YPOBHS,
onpeneasTh
XapakTep Cpednl B
BOTHBIX
pacTBopax
HEOPTaHUYECKUX
BEIIECTB;
HCNOJIB30BATH
npuoOpeTeHHbIe
3HAHWS U YMEHHUS
B [IPAKTHUYECKOU
NeSITEIbHOCTH U
MOBCETHEBHOMN
SKU3HH IS
OOBSCHEHUS
SIBICHU,
MPOUCXOSIINX B

yMEHHE  CO3/aBarh,
NPUMEHSITh u
npeoOpa3oBbIBATH
3HAKHU W CHMBOJIBI,
MOJEJIH U CXeMbI JJIs1
pewmenns yueOHbIX U
MO3HABATEJbHBIX
3agad.  PackpbiBatp
OMONIOTUIECKYIO
poJb AMHHOB,
AMHUHOKHCJIOT,
OenKoB,
HYKJIEHHOBBIX
KHCJIOT. .
Peryasituubie YY/{
- YMenue
CaMOCTOSITENIbHO
OTpenessiTh LeJH
CBOETO o0y4eHws],
CTaBUTh u
dbopMyupoBaTh IS
ceOs1 HOBBbIE 3a7a4U B

yuebe, yMEHHe
COOTHOCHTD CBOH
nelcTBUs c
MJIAHUPYEMBIMU
pe3ybTaTamy,
OCYIIECTBJISITh

OpPUEHTUPOBAHH
on
MPaKTUYECKON
JEeSITEIbHOCTH B
JKU3HEHHBIX
CUTYaIUsIX,
OCO3HaHHBII
BBIOOD u
MOCTPOEHUE
JaJbHENIIe
WHAWBHUYAJIbHO
0 TpaeKTopuHu
obpa3oBaHus Ha
baze
OpPUEHTUPOBKH B
mupe npodeccuii
u
npodeCcCHOHAITb
HBIX
MPEANOYTEHU.




ecKoe
ypaBHEHU
e
peaxIuu.
Karanmns,
KaTajan3a
TOp,
HHTUOUTO

p

X
BEIIIECTE;

TEMIEPATYPHI

2

KaTaau3aTropa

(15)

XUMHYECKOe
pPaBHOBECHE.
ITpuanmn Jle
MaTense.
IIpoussoncTso
CEepHOH
KHUCJIOTBI
KOHTAKTHBIM
criocobom

Xumuuec
KOe
paBHOBEC
ue,
obpatum
bl U
HeoOpatu
MbIe
peakiuy,
yCJIOBHS,
BITUSTFOLITU
€ Ha CMe-
IIeHNE
XUMUYEC
KOTO
paBHOBEC
usi
(mpuHLATT
Jle-

»

npupoze, ObITy 1
Ha MTPOU3BOICTBE
BBIOHpATH
KPUTEPUH AJIS
CpaBHEHMS,
COIIOCTABJICHUS,
OLIEHKH U
knaccudukanuu
00BEKTOB,
AaBATh
OTIpeneNeHusl,
NPUBOAHTH
JOKa3aTeJbCTBa,
HCKATH HY)KHYIO
UH(POPMALIHIO TIO
3aJaHHOU T€MeE B
HCTOYHHKAX
Pa3IUYHOTO THUIIA,
OCyIIeCTBJIATH
camo- u
B3aHMOIIPOBEPKY;
COBEPLIEHCTBOBA
Th HaBbIKH
NPOBENECHUS
XUMHYECKOTO
SKCIIEPUMEHTA, C
coOmoneHneM

KOHTPOJIb CBOEH
NesITeIbBHOCTH B
nporecce
JNOCTUXKEHUS
pesyJbTara.
KommyHukaTusHble
YY1 - VYwmenue
OpPraHU30BbIBATH
yueOHoe
COTPYAHUYECTBO U
COBMECTHYIO
NESITENIbHOCTD C
yUUTEJIEM U
CBEPCTHHKAMH,
paboTtarth
WHIUBUAYAJIBHO U B
rpynme,
dopMupoBaHue U
pa3BUTHE
5KOJIOTHYECKOT0
MBILLICHHS], YMEHNE
NPUMEHSTH €T0 B
MO3HaBATENILHOM,
KOMMYHUKATUBHOM,
COLIMAIbHON
NPaKTUKE U
npoeCCUOHATTLHOM




IITaTenne
),
KOHCTaH-
Ta
paBHOBEC
ust
Kunsmuii
CJIOM,
TIPUHIIATT
MPOTUBOT
OKa,
TIPUHIIATT
TEMmI000
MeHa

npasun Thb.

(16)

DNeKTPOIUTHY
eckast
TUCCOLIALTHS.
CunbHble 1
cmadbie
3JICKTPOJIUTHIL.
Bonoponnsrii
MOKa3aTeNb
(pH) pactsopa

DNEKTPON
UTHYECKA
i
JHUCCOLINA
LIMSL.
CunbHble
U cjiabble
3JIEKTPOI
UTBL
Bonopon
HBIH
MOKa3aTe
16 (pH).
Peakm
HOHHOT'O
oOmeHa

Tabmuna
pacTBOPUMOC
TH.

BHAaTL CHOBHBIE
nonoxenus TIO/I

(17-
18)

I'unponus
OpraHUu4YeCcKux

Cpena
BOJIHBIX

Onpenenenne
Xapakrepa

BHAaTL OCHOBHBIE
[P UHIUTTBI
CUIPOJTN3a.

OpUEHTALINH.
Habnronats u
OITHCHIBATD
XUMHYECKHUHI
SKCIEPUMEHT C
MOMOLIBIO POTHOTO
sI3bIKA U SI3bIKA
XUMun.

Peryasitusabie YY/{
- YMeHue
CaMOCTOSITEJIbHO
OTIPeneNATh e
CBOErOo  OOyueHws,
CTaBUTD u
dbopMynHpoOBaTh IS
ceOst HOBbIE 3a/1a4H B

yuebe, yMEHHe
COOTHOCHUTH CBOHU
NENCTBUA c
MJIAaHUPYEMbIMU
pe3yJbTaTami,
OCYILIECTBIATh
KOHTPOJIb CBOEH
NesATeNbHOCTH B
nporecce
JOCTHXKEHUS




u H3 | pacTteopo cpenbl ¢ pe3yJsibTaTa.
HEOpraHu4ecKu B! NOMOIIBEO
X BEIECTB KHCJIast, YHUBCPCAIBH
HEUTpab oro
WHANKATOPA
Hasl,
HIeJIOYHA
1.
I'moponus
HEOPTaHU
YECKUX U
opraHuye
CKHX
COeIMHEH
15178
7 | O6o0ienue u Y | Ipumens PeryasituBabie YY]{
(19) | cucremaTuzaiu O | YV -VMenue
s 3HAHMH 1O W | MOJMyH4eHH CaMOCTOSITENILHO
3 bIC TIPU
TeMe OTIPENeINSATh LeJTH
U3YYCHHUH
«XumMmnueckue CBOETO o0y4eHws,
TeM, B
peaxIumy X0me CTaBUTh u
BBITIOJTHE dbopMynHpoOBaTh IS
HUA ceOst HOBBIE 3a/1a4U B
TPEHUPOB
yueOe, yMEHHE
OUYHBIX
3a1aHUN COOTHOCHUTD CBOM
NENCTBUA c
TJTAHUPYEMBIMU
pe3yJibTaTaMu.
Tema S. Meranjni - 7 4
1 ITonoxenne | 1 K | Meranisl, | Komneknwms: | XapakTepuszoBat | BoinyckHuk | Ilo3naBaTebHbBIE | Pa3BHUTHUE ONbITA




(20) METAJIJIOB B s-,p-,d- «Metamnb.
TICXD Z[ )% QJICMCHTBI,
Menneneesa. METAJLTIIC

CKasl CBSI3b
OOuiue .
5 MeTaJuTn4e
CBOWCTBA
cKast
METaJLIOB.
KPHUCTAJTH
qyeckast
pemerka
2 OO6mue OO6mue o0pasiel
(21) crocoObl croco0bI CILTaBOB U
TOJTy YEHUSI nonydenus | A3ACTN
METaJIJIOB. MeTaioB | Do
Crnnasel

b XUMHYECKHE
3JIEMEHTBI
METaJUIbI 10
nojiokeruto B 1IC
U CTPOEHUIO
aTOMOB, XUMHUYEC-
KHe CBOMCTBA
METaJIJIOB,
3aI1ChIBATh
YPaBHEHUs peak-
Ui B
MOJIEKYJIIPHOM U
OKHUCJIUTENLHO-
BOCCTAaHOBUTEIILH

HAYYHTCS
BbinyckHuk

MOJIY4YHT
BO3MO’KHOCTD

HAYYIUTbCH:

YVY]I, -
CaMOCTOSITEJIbHO
BBIOMPATH OCHOBAHUS
U KpUTEpUH  JJIs
KJ1accupuKaLum,
yCTaHABJINBATD
MPUYUHHO-
CJIEZICTBEHHBIE CBSI3H,

yMEHHE  CO37aBarTh,
NMPUMCEHSATD n
npeoOpa3oBbIBATh

3HAKH W CHMBOJBI,
MOJIENIA U CXEMBI JUIs
pewmenust yueOHbIX |

SKOJIOTHYECKH
OpUEHTUPOBaHH
on
MPaKTUYECKON
NEeSITEIbHOCTH B
JKU3HEHHBIX
CUTYaIUsIX,
OCO3HAHHBIN
BBIOOD u
MOCTPOEHUE
JaJbHENIIe
WHAWBHUYAJIbHO
0 TpaekTopuu
obpa3oBaHus Ha
baze
OpPUEHTUPOBKH B




(22)

DJNEKTPOIU3
pPacTBOPOB U
pacrIIaBoB

H3

DNEKTPOSIU
3
pacTBOpOB
n
pacIyIaBoB.
IIpakTuuec
KOe
NIpUMEHEH
ue
3JIEKTPOITU
3a.
DNEKTPOSIU
3
pacTBOpOB
n
pacriiaBoB
3JIEKTPOITU
TOB Ha
npuMepe
xJopuaa
HaTpus.
DNEKTPOSIU
TUYECKOE
MOy YeHHE
AJTFOMUHUA

HemMoHcTpa
U

ANEKTPONN3
pacTBopa
cynb(ara
(xnmopuna)

Meaun

(23)

ITonsatue o
KOppO3UH

ITonsTtue o
KOppO3UH

OM BHJIE;
BJIAJIETh
HaBBIKAMH
OpTraHHU3aIUH 1
ydacTue B
KOJIJIEKTUBHOM
JEATEbHOCTH,
CaMOOLIEHKA;
3HATH O0IIIME
CITIOCOOBI
MOJTyYeHUST
METAJIJIOB;
NMPOBOIUTH
CaMOCTOSITEJIbHBIN
ITOMCK
XUMHUYECKOI
uH(pOpPMAaLIUH C
HCIIOJIb30BaAHUEM
Pa3TMYHBIX
HMCTOYHUKOB
(HayuHO-

MO JISIPHBIX
W3JIaHUH,
KOMITBIOTEPHBIX
6a3 TaHHBIX),
BbINOJIHATH
TpeboBaHus,
MPEIbSIBIISIEMbIC

MO3HABATEIHHBIX
3amau.

PeryasituBubie YY/{
- YMeHue
dbopMynHpoOBaTh IS
ceOst HOBbIE 3a/1a4H B

yuebe, yMEHHe
COOTHOCHUTH CBOH
NENCTBUS c
TUTAHUPYEMBIMH
pe3yJbTaTami,
OCYILIECTBIATh
KOHTPOJIb CBOEH
NesATeNbHOCTH B
nporecce
TOCTH)KEHUS
pes3yJnbTaTa.
KommyHukaTusHbIe
YY1 - VYwmenue
OpPTaHHU30BBIBATH
yuebHoe
COTPYAHUYECTBO U
Habmronats u
OIHCHIBATH
XUMUYECKHUI
SKCIEPUMEHT c

IIOMOIBIO poaHoro
A3bIKA u A3bIKA

MHpE
npodeccuii  wu
npodeCcCHOHAITb
HBIX
MPEANOYTEHU.




METaJIOB. METaJIIOB. 00BSICHATH
Criocobs1 Crniocobs1 U3MCHCHHC
3aLIUTHI OT 3aLUThI OT CBOMICTB MPOCTBIX
BELLECTB
KOPPO3UH KOPPO3UH.
K METaJIIOB, &
OpposHA TaKXKe UX
MCTaJIOB COeNUHEHNI
KaK (oxcumos,
OKHCJIUTEN TMAPOKCHIIOB,
BHO-BOC- THIPUIOB) B
CTAHOBHTE npeaenax OJHOro
o nepuoaa u
JIbHBIH .
IJIaBHOM
fponecc noarpynnel 11C,
5 O630p Merannbl | - 06pasubl XapaKTepu30BaTh
(24) | metamos IJaBHBIX | MCTAJIIOB, XUMHYECKHUE
TJIABHBIX noxrpynmn, | WX OKCHIOB, | cBoiicTBa
HEKOTOPBIX
noarpyn (A- COEIMHEHH 1op MPOCTRIX BEILCCTB
— o coneu, METAJIOB
- (r1aBHBIX
MePHOANYECKO METAJJIOB moxrpym 1-3
it cucTemsI (oxcumpl, rPyIII), CBOHCTBA
XUMHYECKUX OCHOBAHMS UX COeIUHEHHIt
3JIEMEHTOB , CONH), (oKkcHIoB,
amdoTepH TUIAPOKCHUJIOB),
OCTE 3aM1ChIBATD
ypaBHEHUS
ATFOMUHHS .
peakiuii B
1 ero MOJIEKYJIIPHOM,
COCTMHEHHN noHHom u OBP
i
6 | O630p Metamnbl | - oOpasiibl XapakTepuzoBart
(25) | MeTamIoB MoOOUHBIX | MEOH, b pusnyeckue u
MOGOYHBIX noarpymm, | *Ke1€3a, XUMHYECKUE
XpoMa, Ux o
noarpynm (b- d- poma, ux- CBOWCTBA
COeMHEeHU I
rpymm) SNIEMEHTHI | . METAJIIOB B
2
MePHOANYECKO CPaBHEHHUH C

XHUMHH.

PeryasituBubie YY/{
- YMeHue
dbopMynHpoOBaTh IS
ceOst HOBbIE 3a/1a4H B

yuebe, yMEHHe
COOTHOCHUTH CBOHU
NENCTBUA c
MJIAaHUPYEMbIMU
pe3yJbTaTami,
OCYILIECTBIATh
KOHTPOJIb CBOEH
NesATeNbHOCTH B
nporecce
MOCTUKEHUS
pe3ysbTaTa.




U CUCTEMBI

MeTaJJIAMH
XUMHUYECKHUX FTABHBIX
3JIEMEHTOB moArpym,
(Menb, LuHK, 3aIUCHIBATh
Kee30) YpaBHEHHUs
pEeaKLHil.
8 Oxcunpt 1 Oxenabl M | O6pasuel | spare, ocHOBHBIE
(26) | rumpoxcHIBI THAPOKCHA | METAIIOB  |croco6bl MOMyYeHHs]
METAJJIOB BI 1 XUMUYECKHe
METAJIJIOB, CBOICTBa
1704
XHUMHYECK
1505
Xapakrep.
Tema 6. Hemeranabl - 94
1 O0630p CBOIICTB Hemeran | - oOpasier CocTaBasaTsb BbinycKHUK IMo3HaBaTe/ibHBIE Pa3Butue onbiTa
(27) HEMETAJLJIOB. JBbI, HEMETAJIIIOB. (dbopmy bl HAYYHTCS YV — | DKOJIOTU4Y€CKH
OKUCITUTENIBHO XapakTep COeMHEHUN BbinycKHUK CAMOCTOSITENLHO OpPUEHTUPOBAHH
i HCTHKA HEMETAJUIOB Ha MOJIy4YHT BLIGHPATS OCHOBAHMS on }
BOCCTAHOBUTEN JIEMEHTO OCHOBC CTPOCHUA | o s moskHOCTD U KpuTepuu  JJs MpaKTHACCKOU
LHBIC CBONCTEA BH ux atomMoB u D0, KTACCHp KA, NesITeIbHOCTH B
MPOCTBIX ONpEaACIATbL BUJ HAYYIUTbCH: JKN3HEHHBIX
TUIIMYHBIX BEILIECTE, XHMITIECKOR YCTaHABJINBATb CHTYAIHAX,
HCMCTAJLIOB KOBAJICHT CBSI3U, THII NPpUIMHHO- OCO3HAHHBIN
Hasl CBSI3b KPUCTAJUIMYECKON CJICACTBEHHBIC CBA3H, | BRIOOp 51
KpUCTaJLI peLIEeTKU. yMEHHE  CO31aBaTh, | rjOCTPOEHUE
HYECKHE HPUMEHSTD U | nanpHenuen
peLIeTKH npeoOpa3OBbIBATH UHAUBUAYAJILHO
(atomHas, 3HAKH W CHUMBOJIBL | i  TPaeKTOPUH
MOJIEKY JIst MOJIEIN U cXeMbl 1is | oOpa3oBaHUs Ha
pHas, pernenust yueOHbIX 1 | Oase
dusngeck MO3HABATENbHBIX OPHUEHTUPOBKU B
ue u 3a4ad4. MHUpe
XUMHYEC Peryastusubie YY/I | mpodeccuit  u




KHe
CBOWCTBa
MPOCTHIX
BEIIECTB
HEMeTaJLl
OB
2 Oxkcumapl Oxkcunbl | JemoHcTpan
(28) | nemeramoB u HeMeTay | HM: XapPaKTEPU30BATh
KHCJIOPOACOIED OB: - CRUTAHUE  \hyspueckue u
Kalne coneobpa | V1M cepr.,l B XUMHIECKIE
KHCJIOTBI -3yIOLINE f<I/ICJ'IOpOL[e, CBONCTBA,
BonopoHbie u 3aMKChIBaTh
ypaBHEHUSI
COEIMHEHUS HecoJieod S —
HEMETAJIIOB pasyromu peaxuii
e B MOJIEKYJISIPHOM,
COeIMHEH OHHOM U
s OKHCITUTENLHO-
BOCCTAHOBUTENIbH
OM BUJIE.

- YMeHue
(bopMyTHPOBATH TSI
ceOst HOBbIE 3a/1a4H B
yuebe, yMEHHe
COOTHOCHUTD CBOH
NENCTBUA c
TJTAHUPYEMBIMU
pe3yJibTaTamH,
OCYIIECTBIISIT
KOHTPOJIb CBOEH
NesITeIbHOCTH B
nporecce
TOCTHKEHUSI.
pe3yJsibTaTa.
KommyHukaTusHbIe
YY1 - VYwmenue
OpPTraHU30BBIBATH
yuebHoe
COTPYOHUYECTBO U
Habmonats

Y ONTUCHIBATH
XUMHUYECKUH
SKCTIEPUMEHT c
MOMOIIBIO  POIHOTO
SI3bIKA W SI3BIKA
XUMUU

npodeCcCHOHAITb
HBIX
MPEANOYTEHU.




3 |[[IpakTHYecKa V3 | Unentud | Ilpakrtudecka
(29) | s1 padora Ne 1 3 | uxanus s pabora Ne 1. BhinyckHUK Ho3HaBaTebHbBIE Pa3BuTHe onbiTa
Pemtenne oprannue | ObGopynoBaHU HAY4IHUTCS VI _ | axonoruuecku
3KCMEpPUMEHTA CKUX eu BImyckHHK CaMOCTOSITEILHO OPHEHTHPOBAHH
BHBIX 337124 O COCMIMHCH | matepuabl TOJyHHT BBLIGHPATH OCHOBAHUS | O .
Wi, s BO3MOKHOCTb W xpuTephE NPaKTUIECKOH
HEOPTaHITHeCKo NpOBENEH HAYYHTHCS: IESITEIbHOCTH B
1 XUMUU. He HIZaKTquCKO Knaccuuxaryi, JKU3HEHHBIX
Ilpasuna TB KAUECTRE i paboTHL. yCTaHaBJIUBATh CHTYAIMSX;
HHBIX HHCT%)%'KHHH IPU9HHHO- OCO3HaHHBIN
peaKLuii, : CJICICTBEHHbIE CBAA3H, | BRIGOp U
YMEHUEC cO3aaBarh, MMOCTPOCHHUE
4 | lIpakTHyecka V3 | Unentud | IlpaxTuuecka HNPHUMCHSATD U | malpHEUIen
(30) | 2 paGora Ne 2, 3 | uxauus s pabora Ne 2. npeoOpasoBbIBATH WHIUBHUIyaJIbHO
Ilpasuna Tb. oprasude | OGopymosani 3HaKH W CHMBOIIBL, | i  TPAeKTOPUU
Pemenne CKHX - MOJIENIA B CXeMBI IS | 00pa3oBaHusl HA
SKCTIePUMEHTAI COSIMHEH |  \areppanpr pewenus yaeOHbIx 1 | Oase
BHBIX 33714 I10 Wi, - MO3HABATENbHBIX I\O/III)/II/II)eeHTI/IpOBKI/I B
- NpOBENEH 3amad.
OpraHu4eckoii ng A MpAKTHHECKO npodeconii 1
XHUMHH Ka4ecTBe i1 paboThL. npodeccuoHab
HHBIX | MHCTpyKUIMHU HBIX
peaknumn TE. MPEANOUYTEHUI
HA MOHBI.
5 IIpakTnuyecka V3 | CsoiictBa | IlpakTuyecka [HCmoJib30BATH KommyHukaTusHble
s1 paGora Ne 3. st pabota Ne 3. [mpuobpereHHbIe YV  -Ywmenue
Ilpasuna Tb. OGopynoBaHu BHAHHS U YMEHHS B OpraHH30BBIBATD
(31) | onyuenue, 3 | KHCIOT, eu MPaKTUYECKON yaeGHOe
esITeIbHOCTH U
cobupanue pacueTel | marepuabl f[OBCGI[HGBHOfI COTPY/IHHYECTBO -
pacrio3HaBaHHE o Ut et Habmonats
rasos YPaBHCHU | mpaKTHYECKO Y OIHUCBIBATH
10, i1 paGoTHL XUMHYECKUI
MOy YeHU SKCIIEPUMEHT C




€ rasos,
Croco0b!
coOupanu
ST U UX
UICHTUD
UKAIUs

Hnctpykuun
Thb.

(32)

T'eneTnueckast
CBSI3b
HEOPraHUYECKHU
XU
OpraHUYEeCKUX
BEIIECTB

XUuMHYEC
KHe
CBOMCTBA
OCHOBHBI
X KJIaCCOB
HEOpPTaHu
YECKUX
CcOeIMHEH
5051
Krnaccud
UKL U
HOMEHKJI
aTypa
opraHuve
CKUX
CcOeIMHEH
5051

(33)

Hrorosas
KOHTPOJIbHAS
paGora Ne 2

Brissnen
ne YVY/I,
CTEeNeH!U
X
YCBOCHMUS
)
MOJy4Y€HH
BIX TIPU
W3YYECHUHU

CnpaBouHblie
TaOIULBI

3Harte
TeHETUYECKYIO

CBA3b
HEOPTaHUYCCKUX
U OPraHu4CCKUX
BCHICCTB.

MOMOILIBIO
POIHOTO SI3bIKA
u
SI3BIKA XUMUU




JaHHBIX
TEM . «
Metanmnsl

»,

«Hemera
JUIBD)

(34)

berrosas
XUMHAYECKas
rPaMOTHOCTb

XuMus B
MTOBCEIHE
BHOI1
JKU3HM.
Moromue
51
YUCTSAIIH
e
CpeAcTBa.

BUACOPUIBM
«Xumus
BOKpPYT Hac»




