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[TOACHUTEJIBHASA3ZAIINCKA

Pabouas mporpamma coctaBieHa mis paborbl noydeOHmkam . C.l'abpuensna «Xwumus. bazoBeiii ypoBenb» s 10, 11
kiaccoB.Pabouass mnporpamma cpenHero (moaHoro) oOmiero oOpa3oBaHMs 110 XHWMHH COCTaBlieHa Ha ocHoBe denepajabHOro
roCyJIapCTBEHHOTO 00pa30BaTENILHOTO CTaHaapTa o0mero oOpa3oBanusi. BHeEHTaKKEeyUHTHIBAIOTCSIOCHOBHBICHICHHUIIONOXEHUs] [porpaMMebl
pa3BuUTHUA U POPMHUPOBAHUS YHUBEPCAIbHBIX YUYEOHBIX NEUCTBUHN ISl CPEIHETO 00IIeroo0pa3oBaHus.

B palboueii mporpamMMe MpeycCMOTPEHO Pa3BUTHE BCEX OCHOBHBIXBUIOBACITEILHOCTHOOYYAaeMbIX,ITPEACTABICHHBIXBIIPOTpAMMAX JIJISI
HayaJIbHOIO OOIIET0 M OCHOBHOIO ob6miero oOpa3zoBanus. OJHAKO coOJiep)KaHHE JaHHOW palouell MporpaMMbl UMEET OCOOEHHOCTH,
00yCJIOBJIICHHBIC, BO-TIEPBBIX, MPEIMETHBIM COJICPKAHUEM U, BO-BTOPHIX, ICUXOJOTHYECKUMHU BO3PACTHBIMUA OCOOCHHOCTIMHUOOYIAECMBIX.

[Tpun3yyeHUNXUMHUHU, T AEBEIY Y OPOJILUTPAETIIO3HABATEIILHASAACSITEIILHOCTH,0CHOBHBICBUIBIYU€OHOMIEATEIIbHOCTUOOYUAIOIIUXCST  Ha
YPOBHE y4eOHBIX JIEHCTBUI BKIOYAIOT YMEHUS XapaKTePU30BaTh, OOBSICHSITH, KIIACCU(PUIIMPOBATH, BIIAJICTh METOaMH HAYYHOTO MO3HAHMS,
IMOJTHO U TOYHO BBIPa)KaTh CBOM MBICIH, apTyMEHTHPOBATHCBOIOTOUKY3PEHUS,Pa00TATEBIPYHIIE,IIPEJACTABIISITH U COOOIIATh XUMHUUYECKYIO
UHQOpMaIMIO B YCTHOW U MMCbMEHHOI opme up.

OpHoll M3 BaKHEHIIHMX 3a7ad OOydYEeHHS B CPEIHEH IIKOJIe SBIISISTCS MOATOTOBKA OOYYAIOIIHMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY
BBIOOpY KU3HEHHOTO U TpodeccuoHanbHOro mMyTu. OOydarommecs AOJDKHBI HAYYHUTBCS CAMOCTOSATENIBHO CTaBUThH LENIM U OIPEICNSATH
Iy THUXIOCTHYKCHUS, UCTIOIb30BaTHIIPHUOOPETEHHBINBIIIKOJICOIIBIT ASATEIbHOCTUBPEATBHOMXHU3HH, 3apaMKaMy4eOHOToTIpoIiecca.

CornacHo 00pa3oBaTEIbHOMY CTAaHAAPTY 21A8HbLE UelU CPeOHe20 00ue20 00paA308aHUS:

1) ¢dopMupOBaHME IIEJIOCTHOTO TMPEACTABICHUS O MHPE, OCHOBAHHOTO Ha MNPUOOPETEHHBIX 3HAHUAX, YMEHHSIX W CIoco0ax
NeSITEeJIbHOCTH;

2) mnpuoOpeTeHHE ONbITa Pa3HOOOpa3HOM JAEsITEIbHOCTH, OIbITA TO3HAHUS UCAMOIIO3HAHUS;
3) MHoAroTOBKa K OCYIIECTBJIECHHIO OCO3HAHHOTO BBIOOpA MHAMBUIYAILHON 00pa30oBaTeIbHOM MM TPO(ecCHOHaIbHON TPaeKTOPHH.
Bosnpiioii Bkitag B JOCTHKEHUE ATUX 1I€JIEH CpeHEro 00IIero 00pa30BaHUSIBHOCUTU3YYEHUEXUMUU,KOMOPOENPU3BAH000ECnEe UMD .

L4 (bOpMI/IpOBaHI/IC CHUCTEMBbI XUMHUYECKUX 3HAHUM KaK KOMIIOHEHTa CCTGCTBCHHOHay‘IHOﬁ KapTUHBIMHDPA;

® PasBUTUC JIUMYHOCTHU o6yqafonmxcs1, X MHHTCIJICKTYyaJIbHOC W HPABCTBCHHOC COBCPIICHCTBOBAHUC, (1)OpMI/IpOBaHI/I€ Y HHUX
TYMaAHUCTHUYCCKHNX OTHOMICHUMN U YKOJIOTUIECCKH uenecoo6pa3Horo HOBeI[CHI/Iﬂ,B6I)ITyI/ITp}I)]OBOﬁI[GS[TGJ'IbHOCTH;

e BpIPa0OTKY y OOydYaromuxcsi MOHUMAaHUs OOIIECTBEHHON NOTPeOHOCTHM B pa3BUTHM XUMHUM, a Takxke (OPMHUPOBAHHE Yy HHUX
OTHOIIEHUS K XMMHH KaK BO3MOKHOM 001acTH Oyaylel MpakTUYeCKOM J1IeATEIbHOCTH;

e (dopmupoBaHue yMeHUI 0€30MacHOTO 0OpaIleHus ¢ BEIIECTBAMH,UCTIOIE3YEMBIMUBIIOBCETHEBHOMKU3HH.

esin u3y4yeHusi XMMHUM B cpeHel (ITOJIHOM) mIKoJIe:

® (1)OpMI/Ip0BaHI/Ie Yy 06yqa}omnxc;[ YMCHHUS BUIACTH B ITOHUMATHb HGHHOCTBO6pa30BaHI/ISI,3H3‘-II/IMOCTBXI/IMI/I'-IeCKOFOSHaHI/ISII[J'ISIKa)K,ZIOFO
YCJIOBCKAa, HC3aBHUCHUMO OT €TI0 HpO(I)CCCHOHaHBHOﬁ ACATCIIBHOCTH,

* (opmupoBaHue y oOOyd4aroIIMXCsl yYMEHUH pasnuyaTh (akTbl U OLIEHKH, CPaBHUBATh OIIEHOYHBIE BBIBOJBI, BHJIETh HX CBS3b
CKPUTEPHUSIMH OLIEHOK U CBSI3b KPUTEPHUEB C ONPEJICIICHHON CUCTEMOM 1IEHHOCTEH,OopMyTUpOBAaTBMOOOCHOBBIBATECOOCTBEHHYIOIIO3UIINIO;

* (opmMHpOBaHNEYOOYHAIOIINXCALETIOCTHOT ONPEACTABICHUSIO MUPEUPOIIMXUMUNBCO3JaHUNCOBPEMEHHONECTECTBEHHOHAYYHOU
KapTHUHBI MHUpPA; YMEHUS OOBACHIATH OOBEKTHI U MPOLIECCHIOKPYKAIOMIEH HEHCTBUTEILHOCTH — MNPUPOJHOMN, COLMAIBHOM, KYJBTYPHOM,
TEXHUYECKONCPEAbL,—HUCIOJIb3Y ISP TOTOXUMUYECKUE3HAHNS,



* mpuoOpeTeHHe OOYyYaIOUIMMUCS ONbITa Pa3HOOOpPa3HOUl NEeATEIbHOCTH, OIbITa IMO3HAHUS M CaMOINO3HAHWUS;, KJIIOUEBBIX HABBIKOB,
UMEIOIINX YHUBEpPCAJIIbHOE 3HAYCHHUE I Pa3IUYHbIX BHUIAOBIESATEIbHOCTU (HABBIKOB pEIICHUS MPOOJieM, NPUHSATHUS pPELICHUN, MOHCKa,
aganmm3a W o00paboTku uWH(POpPMAMH, KOMMYHHKATUBHBIX HABBIKOB, HABBIKOB W3MEPEHHIN, HABBIKOB COTPYIHUYSCTBA,HABHIKOB
0e30macHOro00paIIeHUsICBEIIIECTBAMUBIOBCEJHEBHOMKU3HH ).

LleHHOCTHBIE OPUEHTHUPHI COAEpKaHUSI Kypca XUMHU B CpelHeil (ITOJHOM) IIKOJIE HE 3aBUCIT OT YPOBHSI M3YUYEHHUS U ONPENEISIOTCS
cnenpUKOd XUMHUM KaK HayKd. [IOHATHE «UIEHHOCTH» BKIIIOYAET €IMHCTBO OOBEKTHUBHOrO (CaM OOBEKT) U CYOBEKTUBHOTO (OTHOILIECHUE
cyObeKTa K OOBEKTY), HOITOMY B Ka4eCTBE LIEHHOCTHBIX OPHUEHTHPOB XUMHYECKOTO 00pa30BaHMs BBICTYIIAIOT OOBEKTHI,U3ydaeMble B Kypce
XUMHHU, K KOTOPBIM Y ydamuxcsi GOpMHUPYETCsl IEHHOCTHOE OTHOIIeHHue. [Ipu 3TOM Beayllyio pojb UTparoT I03HABATEIbHbBIE IEHHOCTH, TaK
KaK JaHHbIA y4eOHBIM NOpeaMeT BXOAUT B TPYHIly IPEAMETOB IM03HABATEIBHOTO IMKJA, TJIaBHAs I€JIb KOTOPBIX3AKIIFOUYACTCS B
U3y4YEHUUIIPUPOIBL.

OCHOBYNIO3HAaBAaTEIbHBIXIICHHOCTEUCOCTABIISIIOTHAYYHbIE3HAHUS, HAy4YHbIC METOJbl IIO3HAHMUSA, a LEHHOCTHbIE OpHUEHTAaILlUH,
hopMupyeMbIeyydauXCIBIPOIIECCEU3YyYCHUSIX MU U, ITPOSIBIISTFOTCSI:

¢ B IIpU3HAHWU OHEHHOCTHU HAYYHOI'O 3HAHU:A, €TO HpaKTquCKOﬁ SHAYUMOCTU,JOCTOBCPHOCTH
® B IOCHHOCTH XHUMHYCCKUX METOO0OB HUCCJIICAOBAaHU JKUBOM U He)KHBOI;'IHpHpO,Z[BI;
¢ B IIOHHMMAaHHH CIIOKHOCTH U IIPOTHUBOPCUYNBOCTHU CaMOTO IIPOI€CCa ITO3HAHUA KaK U3BECYHOI'O CTPCMIICHU A klcTune.

BKa‘—IeCTBeO6’E>CKTOBLICHHOCT€fIpr,Z[3H6BIT3BBICTy1'IaI-OTTBOpquKaH cospaaTrcCiibHasa  OCATCIIbHOCTD, SHOpOBBIﬁ 06p33 KU3HH, a
IOCHHOCTHBIC OpUCHTAIWUN COACPIKAHUA KypCa XUMHUHU MOT'YT paCCMaTpuBaThCs KaK(i)OpMI/IpOBaHI/IeI

* YBaXXUTEJIbHOI'O OTHOILIEHUS K CO3UAATEILHOMN, TBOPUECKOMN E€ATEILHOCTH;
MOHMMAaHUs HEOOXOAUMOCTH 3I0POBOr0 00pa3akKU3HH;

* TOTPEOHOCTH B 0€3yCIIOBHOM BBITIOJTHEHUH MPABUJI 0€30TIaCHOTO UCITOJIb30BaHUS BEIIECTB B IIOBCEIHEBHOMKU3HMU,
* CO3HATEIbHOIO BbIOOpa Oynay1iei mpodeccunoHaTbHOU AesITETbHOCTH.

Kypc xumuu oOnangaer BO3MOXKHOCTSIMHU JUIsI (DOPMUPOBAHUSI KOMMYHHUKATUBHBIX ILIEHHOCTEH, OCHOBY KOTOPBIX COCTAaBIISIIOT IPOLECC
OOIIIeHHUs], TPAMOTHAs PeYb.

HGHHOCTHBIC OpUCHTAIUHN KYpCa HAIIPABJICHbBI HAa BOCIITUTAHHUC Y O6y‘—IaIOH_II/IXC$II

¢ IIPaBHUIIBHOI'O UCIIOJIb30BaHUA XUMHIECCKOU TCPMHUHOJIOTHUHU U CUMBOJIMKH

hd HOTpe6HOCTI/I BCCTU AUAJIOT, BBICITYIIIMBATH MHCHUCOIIIIOHCHTA,y4YaCTBOBATbBJAUCKYCCHUHU ]
* cnocoOHOCTH OTKPBITO BbIpAXKATh U APT'YMCHTHUPOBAHO OTCTANBATHCBOOTOYKY3PCHU .

O0mas xapakTepucTuKa y4eOHOro Kypca
’KecTkuit TMMUT BpeMEHHU, OTBEIEHHBIM HAa U3y4YeHHE XUMHU Ha 0a30BOM YPOBHE, U COOTBETCTBHE OOpa30BaTEIbHOMY CTaHIAPTY
OIpEeIeNIIN TIIATEJIbHbIN 0TOOP colepKaHus Kypca XUMUHU, KOTOPBIM MTO3BOJIUT:

® COXpPaHUTh JOCTATOYHO LEJIOCTHBIM M CHUCTEMHBII KypC XUMHH, KOTOPBIH (OopMHUpOBajCs Ha MPOTSHKEHUHU JIECSITKOB JIET, KaK B
COBETCKOM, TaK U B POCCUUCKOMIIIKOIJIE;

e 0CBOOOIUTH KypC OT M3JIUIIHE TEOPETU3UPOBAHHOIO U CJII0KHOTOMaTeEpHaIa, JII0TPAOOTKUKOTOPOroTpeOyeTCAHEMAIOBPEMEHH;
¢ MaKCHUMaJILHOCOKPATUTHTYOIIUCATEIbHYIOUAaCThBCOJACP)KAHUN ~ yYEeOHON  NUCHUIUIMHBI, KOTOpas HOCUT Cyry0O  4YacTHBIU



XapakTepUyMeCcTHA,CKOpee, UISTTPOGMILHBIXIITKOJIUKIACCOB;

e BKIIIOYUTH B Kypc Martepua, CBSI3aHHBIMCIIOBCETHEBHOU JKU3HBIO YyeJoBeKa, c
OynyuennpodeccuoHAILHONIEATEIFHOCTHIOBBIITY CKHUKA, KOTOPAasiHEUMEETIPKOBBIPAKEHHOMCBSA3UCXUMHECH.

Metonosornyeckoii OCHOBOIl IMOCTPOEHUsT Y4eOHOIro COAEp)KaHUS XUMHUH JUIs Cpe/iHel Kokl 0a30BOI0 YPOBHS SBUJIACH UOeA UHMEPUPOBAHHOZ0
Kypca, HO He eCmeCmeo3HAHUA, 4 XUMUU .

CTpyKTypa mpemjiaraeéMoro Kypca pemaeTr ABe HpoOJiieMbl MHTErpaluuBoOydyeHunxumun.llepBas—tosnympunpeomemnaaunmezpayusi
y4eOHOW NUCHUIUIMHBI «Xumusi». Mnes Takoil HMHTErpanvu IUKTYET CJIECAYIOI[YyI0 OYEpPEIHOCTh H3YyUYCHHUsS pa3/JAejOBXMMHU: BHayalie
A3y4aeTcs OopraHuyeckas XUMMUS, a 3aTeM — XUMHUSA001Ias.
TakoecTpyKTypHUpPOBaHHUEOOYCIOBIEHOTEM,4TOO000IIICHUECOAEP)KaHUATIPEAMETAIO3BOJISICTHA3ABEPIIAIOIIeMITanec(hopMUpoOBaTh y
BBIITYCKHUKOB CPEIHEM MLIKOJIbI MPEACTABICHUE O XMMHUHU KAaK O ILEJIOCTHOMW HAayKe, MOKa3aTh €IMHCTBO €€ MNOHSITUH, 3aKOHOB U TEOpUH,
YHUBEPCAIBHOCTh U IIPUMEHUMOCTD UX KakK JJIs1 HCOPTaHWUYECKOM, TaK U JUISI OPraHUYECKOUXUMUM.

Bropas—tomesrcnpeomemnasunmeepayus,HO3BOIISIIOIIAS
Haba3eXUMHUHOOBEIUHUTH3HAHUSTIOPU3UKE,0M0JIOTUH, TeoTrpa(pun,3KOJIOTMUBEIMHOCTIOHUMAaHUETTPUPOIBI, T.€.COPMHUPOBATH
LICJIOCTHYIO €CTECTBEHHOHAYYHYIO KapTHUHY OKpY >KalOIEroMHUpa. ITOMNO3BOJUTCTAPIIEKIACCHUKAMOCO3HATHTO,4YTOOE33HaHUNIIO
XUMHUHUBOCIIPUSATHEOKPYKAIOIETOMUPA0y AETHEITOITHBIMU Y IIEPOHBIM, AJTFOTH, HETIOTY UM BITME TAKUX 3 HAHUH,MOTy TCTaThbHEOCO3HAHHOOMACH
BIMHU/UISI3TOTOMHUPA, TAKKAKXUMHUUYECKHHErPAMOTHOE O0OpaleHueCcBeleCTBAMU, MaTepUAIIaMUUIIPOLIECCAMUTPO3UTHEMAIIBIMUOE1aMH.

KpoMesTuxaByXBe 1y IUXUHTETPUPYIOIIUXUIEH, Ky pCpeaIn3y eTUCILICOAHY —UHMEeSPAYUIOXUMULECKUXZHAHUUC2Y MAHUMAPHBIMU
OUCYUNTUHAMU: HWCTOPHUEH, JINTEPATYpPOU,
MHPOBOHXYI0’KECTBEHHOUKYJIBTYPOU. DTO,BCBOIOOUYEPEb,[I03BOIISIETCPEICTBAMUY Y€OHOTOTIPEIMETAITIOKA3aThPOIIbXUMUUHUBCOLIHAIIBHOUC(hE
p€ 4eI0BeYeCKONAESITeIbHOCTH,T.€.II0JTHOCTBIOCOOTBETCTBOBATHHU/IESIM 00pa30BaTEIbHOTOCTaHAapTAa.

OcobGeHHoCTH coep:kaHusi 00y4YeHUS] XMMHUH B CpeiHEN(TOJHOM )IIK0JIe00yCI0BICHBICTIENN(PUKONXNMUNKAKHAYKMUTIOCTABJIEHHBIMU LIEJISIMU.
OCHOBHBIMHU TIpOOJIEMaMU XHMHUHM SBIISIIOTCS U3YyYEHHE COCTaBa U CTPOEHMS BEIIECTB, 3aBUCHUMOCTH MUX CBOMCTB OT CTPOEHHS, MOIyUYECHHUE
BEILIECTB C 3aJaHHBIMU CBOMCTBAMM,HCCIIEJOBAHNE3aKOHOMEPHOCTEUXUMUYECKUXPEAKIIMUNITY TENYITPABIICHUS
UMUBLIEIISIXIIONy YEHUABEIIESCTB, MaTepruanoB,dHepruu. I loosromys
pabouernporpaMMenOXUMHUHHAILIHOTPAKEHNEOCHOBHbBIECOAEPKATEIbHBICTUHUM

e «BemiecTtBo» — 3HaHMS O COCTaBE M CTPOEHUH BEIIECTB, UX BaKHEUIIMX(PU3NUECKUXUXUMHYECKHXCBONCTBAX,0MOJIOTHYECKOM
JICUCTBUH.

e «XuMHUECKas peaKlHsD»» — 3HaHUS 00 YCJIOBHUSAX, B KOTOPBIX MPOSIBISIIOTCS XUMHUUYECKHE CBOMCTBA BEIIECTB, CIOCO0AaX yIpaBICHUS
XUMHYECKUMHUIIPOLIECCAMMU.

e «IIpumeHeHneBeNIECTB»—3HAHUANONBITIIPAKTUYECCKOUAEATEIILHOCTU C BEILECTBAMU, KOTOpBIE HauOoJee 4acTo
YHOTPEOISIIOTCSABIIOBCETHEBHOMKU3HU, IITUPOKOUCTIOIIB3YIOTCSBIIPOMBIIIJIEHHOCTH, CEJIbCKOM X031 CTBE, HATPAHCIIOPTE.

¢ (SI3BIKXMMUM»—CHCTEMABAKHENITNXITOHATHUXVUMUUUTEPMUHOB, B KOTOPBIX OHH OIMUCBIBAIOTCS, HOMEHKJIaTypa
HEOPraHWYEeCKUXBEIIECTB,T..MXHa3BaHUsI(BTOMUNUCIEUTPUBHUANIBHBIE), XUMHUYECKHUE (POpPMYJIbI M YpaBHEHHMS, a TaKXKe MpaBuia IepeBoja
UH(pOpPMaALIMNCECTECTBEHHOT OSI3bIKaHASI3BIKXUMUUHOOPATHO.

MecTo npeamera B y4eOHOM IJ1aHe

denepalnbHbI TOCYIapCTBEHHBIM 00Opa30BaTENbHBIM CTaHAAPT IPEeAyCMaTPUBACT HM3YyUYEHHUE Kypca XUMHU B CpeaHEi(IOJTHOMN)
LIKOJIEKaKCOCTaBHONUAacTUIIpeIMeTHOHOOIacTU«ECcTeCTBEeHHOHAaYYHBIETIPEIMETHD».



B basucHom yuyeObHOM mlaHe cpeaHed (MoiHO#M) INKOJMBI XuMUs BKIodeHa B pasnen «Copepxkanue, GdopMupyemMoe
ydacTHUKaMHoOpa3oBaTebHOromnpoieccay.O0yyaronuecsiMoryTBbIOpaThIISIU3yYEeHUS] WJIM UHTETPUPOBAHHBINA KypC €CTECTBO3HAHMS, WIIU
XUMHIO, KaKHa0a30BOM, TAKHHAYTITyOJICHHOMYPOBHE.

PabGouasmporpamMmmanoXuMuuJIsicpeTHEro(MOTHOTO )00IIeTo
oOpa3zoBaHUsIHa0a30BOMYPOBHECOCTaBIIEHAN3pacYeTavacoB, ykazaHHbIXxBbazucHnoMmyueOHOMILIaHEOOpa30BaTEIbHBIXYUPEIKACHUN o01iero
oOpazoBanwus: 110 1—2 gaca B HEEIIO.

Pe3ysibTaThl 0CBOEHHS Kypca

JledaTenbHOCTh yuyuTeNss B OOyYEHMM XMMHUU B CcpelHel (MOJIHOM) IIKOJIe NOJKHA OBbITh HampaBieHAa Ha JIOCTHXKEHHUE OO0YydJaroIIMMUCST
CIEIYIOIUX JIUYHOCHIHBIX PE3YTbMAmOg.

— B IICHHOCTHO-OPHEHTAIMOHHON cdepe — oco3nanue POCCUUCKON TpaKTaHCKOW HWICHTHYHOCTH, IATPUOTH3MA, YyBCTBa
FOPJIOCTU3APOCCUNCKYIOXUMHUYECKYIOHAYKY:

— B TpPYHAOBOHl cdepe — ecomoeHocmb K OCO3HAHHOMYBBIOOPY IaibHEHIIEH O0Opa3oBaTEIbHOW TPAaeKTOPUM WM TPYIAOBOM
NEeSITEeJIbHOCTH;

— B NO3HABaTEIbHON (KOTHUTUBHOM, HHTEIUICKTYyaIbHOM) chepe—ymenueynpaBisThbCBOCHIIO3HABATEIILHOUICATEIIbHOCTBIO,20MO8HOCTb
u cnocobHocms K 00pa30BaHUIO, B TOM YHMCJIE CAaMOOOPa30BaHUIO, HAa IIPOTSKEHUH BCEH KU3HU; CO3HATEIIbHOE OTHOIIEHUE K HEIIPEPBIBHOMY
00pa30BaHMIO KaK yCIOBUIO YCHEITHONW MPO(ECCHOHATBHON U OOIECTBEHHOMACSITEIIHbHOCTH;

— Bc(epecOepexeHUA3I0pOBbsI—npuUHAmueupealu3ayus N1EHHOCTEN 310pOBOro U 0e3o0macHoro oopasa >KU3HHM, Henpusamue BPEeTHbIX
MPUBBIYEK (KypPEHUsI, yHOTPEOJIEHUS aJIKOI0JIsl, HAPKOTUKOB) HA OCHOBE 3HAHUM O CBOMCTBAX HapPKOJOTMYECKUX U HAPKOTHUYECKUXBEIIECTB.

Memanpeomemnuule pe3ynomamol 0c60eHUs 8LINYCKHUKAMU cPeOnel (NOHOIL) WIKObL KYPCa XUMUL

—  uUcnoiv3osaHue yMEHUN U HaBBIKOB Pa3jIUYHbIX BUJOB MO3HABATEIbHON NESATEIbHOCTH, IPUMEHEHUE OCHOBHBIX METOJ0B MO3HAHMUSA
(cuctemMHO-MHGOPMALIMOHHBINA aHaAIN3, HaAOJIOJIEHWE, HU3MEpPEHHEe, MNPOBEACHUE OSKCIEPUMEHTA, MOJIEIIMPOBAaHUE, MCCIIEA0BATEIbCKas
NEeSITEJIbHOCTD) JJIsl U3YUYEHUS Pa3IUdHbIX CTOPOH OKPYKAIOIIEH1€HCTBUTEIILHOCTH;

— enadeHue OCHOBHBIMHU MHTEJUICKTYQJIBHBIMU OIEpanusMu: (OpMYJIHUPOBKAa THUMOTE3bl, aHAJW3 M CHHTE3, CpaBHEHHE U
cucTteMaTu3alys, 0000IIeHHEe U KOHKPETU3allus, BbISIBJIEHUE MPUUYUHHO- CJIE€/ICTBEHHBIXCBA3EHUITIOMCKAHAIOIOB;

— nos’Hanue 0ObEKTOB OKPY’KAIOIIETO MHUpa OT OOILIETO Yepe3 0COOEHHOE KEAUHUYHOMY;

— YMeHue TEeHEepUPOBaATh UJEU U OIPEAEIISITh CPE/ICTBA, HEOOXOAUMBIEUTIUXPEATN3AIUY;

— YMeHueOUpeeNsThIIeINN3a1aunIeTEIbHOCTH, BBIONPATh CpeACTBapeaIn3aliUIeIMUIIPUMEHI ThbUXHATIPAKTHKE;

— ucnoavzogauue Pa3TUUYHBIX HCTOUYHUKOB I MOJYYCHHUsS] XUMHUUYECKOW HH(pOpMalU{, MOHUMaHHUE 3aBHCUMOCTHU COJIEpPKAHUS U
(opmbl nipescTaBienuss UHGOPMALIMHU OT LIeJeil KOMMYHHUKAIIUU  Hajipecara;

— YMeHue TIPOJYKTHUBHO OOIIAThCS U B3aUMOJCHCTBOBATH B MPOLECCE COBMECTHON AEATEIbHOCTH, YUYMTHIBATh MO3ULHUHU JAPYTHX
YYaCTHHUKOB JAESITEIbHOCTH, 3(P(HEKTUBHO pa3peliaTbKOH(MINKTHI;

— 20mMOBHOCMbUCTIOCOOHOCTHKCAMOCTOSITEIbHOMNH(OPMAIITMOHHO-TT03HABATEIILHOMN JIeSITEIIBHOCTH, BKJIIOYAst yMEHHe
OPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX UH(POpPMAIMHU, KPUTHUECKU OIIEHHMBATh U MHTEPHPETUPOBATH MH(POPMAIHIO, MMOIyUYAEMYIO U3
pa3IMYHBIXUCTOYHUKOB;

— YMeHue WCIIONb30BaTh CpeAcTBa MHQOPMALIMOHHBIX 1 KOMMYHUKAIMOHHBIX TexHouorui (gamee — MKT) B pemieHnn KOTHUTHUBHBIX,
KOMMYHHMKATUBHBIX W OpPraHU3alMOHHBIX 3aJlad C COOJIOJCHUEM TpPeOOBaHUN HJProHOMHUKH, TEXHHUKH OE30IIaCHOCTH, THUTHEHBI,
pecypcocOepekeHus, TPaBOBBIX U AXTUYESCKUX HOPM, HOPM HHPOPMAITMOHHONWOE30acCHOCTH;



— 8ladenue SI3BIKOBBIMH CPEACTBAMH, B TOM YHCJIE U S3BIKOM XUMHUHU—YMEHHESICHO,JOTHIHOUTOYHOHN3IAraTbCBOIOTOUKY3PEHUS,
HCIT0JIb30BaTh aJI€KBATHBIC SI3bIKOBBIE CPEJICTBA, B TOM YHCJIE U CUMBOJIbHBIC (XUMHUYECKHE 3HAKU, (DOPMYJIbI MypaBHEHUS ).

Ilpeomemnwimu pezynomamamu V3y4eHuss XMMuK Ha 0a30BOM ypOBHE Ha CTYNEHU CPEeAHETO (IIOJIHOTO) OOIIETo 00pa30BaHUs SIBIISTFOTCS:

1) B mo3HaBarteJbHOMCchepe:

— 3HaHue (IIOHUMAaHUE) U3YUYCHHBIX TTOHATHI, 3aKOHOB U TEOPUI;

— YMeHue ONHUCHIBATH JIEMOHCTPAIMOHHBIE U CAMOCTOSITEIbHO IPOBEJICHHBIC SKCIEPUMEHTHI, UCHOJIB3YS IJIsi TOrO0 €CTECTBEHHBIN
(pycckuii, poJIHOM) SA3BIK U A3BIKXUMUH;

—  YMeHueKnacCu(PUIMpoBaTbXUMHUISCKUEITIEMEHTBI,IIPOCTHIE M CIOXHBIC BEIIECTBAa, B TOM YHCJIEC U OPraHUYSCKUE COCIAMHCHHSI,
XUMHYECKHE PEeaKINU MO pa3HBIMOCHOBAHUSIM;

—  YMeHue XapaKTepHU30BaTh U3yUCHHBIE KJIACCHI HEOPraHUYECKUX U OPraHUYECKUX COCIMHEHUN, XUMUUYECKUEPEAKIINH;

—  20MOBHOCMBIIPOBOIUTEXUMHUYECKUINIKCIIEPUMEHT,HA0II0aTh 3a ero MMPOTCKAaHUECM, (ukcupoBathb
PE3yABTATHICAMOCTOSITEIbHOTOUAEMOHCTPUPYEMOTOIKCIEPUMEHTAN/1€1aThBBIBO/IbI;

— ymeHnuepOopMYyIIMPOBATEXUMHUICCKUE3aKOHOMEPHOCTH, TPOTHO3UPOBATHCBOMCTBAHCH3Y YCHHBIXBEIIIECTBIIOAHAIIOTHUCOCBONCTBAMUH3Y
YEeHHBIX;

— NOUCK WCTOYHUKOB XHMHYSCKOH WMH(MOpPMAIINU, MOJTyYeHUE HEeoOXoauMou WHGpOpMAIIHU, €€ aHaJINu3, U3TOTOBJICHUE XUMHUYCCKOTO
UH(POPMAITMOHHOTO MPOAYKTa U €TOIPE3CHTAIUS;

—e61a0eHue00s3aTeIbHBIMUCIIPaBOYHBIMUMaTepruaiamu: I lepponunaeckoiicucremoiixumudeckuxasinemento/l.M1.MenieneeBa, Tabnunei
pacTBOPHUMOCTH, BIIEKTPOXUMHUYECKUM psiaoM HATPSHKCHUN METaJJIOB, psiaoM AJIEKTPOOTPHULIATEIIFHOCTH —
TJISIXapaKTePUCTUKUCTPOCHHUS,COCTaBaCBOMCTBATOMOBAIIEMEHTOBXUMHUYECKHUX 31eMeHTOB |-V neprnonoB n 06pa3oBaHHBIX MU MIPOCTHIX U
CITO’KHBIXBEIIECTB;

— ycmanoéneHue 3aBUCUMOCTH CBOMCTB M MPUMEHEHMSI BaXXKHEUIIIMX OPraHUYEeCKUX COEIMHEHUH OT MX XMMHUYECKOI0 CTPOEHUs, B TOM
yucie U 00yCIOBIEHHBIX XapaKTEPOM ITOTO CTPOCHHUS (MPEeAeIIbHBIM MIIA HEPEICIIFHBIM) U HAJIMIUeM (PyHKIIMOHATBHBIX TPYIIIT;

—  MooOenuposanue MOJEKYJ BaXXHEUIIINX HEOPraHUYECKUX U OPraHUYEeCKUXBEIIECTB;

—  NOHUMAHUEXUMUYECKONKAPpTHHBIMUPAKAKHEOTHEMIIEMOM YacTH EJTOCTHOW HaYyYHOH KapTHHBIMUPA;

2) B IIGHHOCTHO-OPHUEHTAIlMOHHOM cepe — aHaIM3 U OLEHKa IOCIEACTBUI ISl OKpYy Karollel cpelibl ObITOBOM U MPOM3BOJACTBEHHOM
NEeSITEIIbHOCTH YEJI0BEKAa, CBA3aHHOM C MMPOU3BOJICTBOM M MEPEePa0OTKONBAKHEHIITMXXUMHUYECKUXITPOTYKTOB;

3) B TpynoBoil cdhepe — nposedenue  XMMHUUECKOIO  ODKCHEPUMEHTA;  pazeéumue  HABBIKOB  y4eOHOH, MPOEKTHO-
HCCIIeTI0BATEIIHCKOW, TBOPUECKONICSITEIIbHOCTUITIPHUBBITIOTHEHUUHUHIMBU Y AJTFHOTO IMPOEKTa MOXUMUH;

4) B cepe 310poBOTrO 00pasa KU3HU — cobar00eHue TIpaBUil 0€30M1acHOro OOpallleHUs C BeIeCTBaMH, MaTepualaMi M1 XUMHUYECKUMU
MporeccaMy; OKa3aHWE TIIEPBOM TMOMOINM TIpH OTPABJICHUSIX, OXOrax ¢ JpyruX TpaBMaX, CBS3aHHBIX C BENIECTBAMU H
J1a60paTOPHBEIMOOOPYTOBAHHUEM.

COAEPXXAHHMEKYPCA

Ba3zoBblii ypoBenb. 10—11 kiaccnl

ConepkaHHEe Kypca XapaKTepPHU3YeTCs IEJIOCTHOCTBIO M CHCTEMHOCTHIO Y4e€OHOro mpeaMera, Ha OCBOCHHE KOTOPOTO OTBEICHO
HEOOIBIIIOE, KECTKO JIMMUTUPOBAHHOE ydyeOHOe Bpems.OtobpaHHOE 111 0a30BOro OOy4YEHHUs] XMMHUU COACP)KAaHUE IO3BOJISIET U3y4aTbEro



uBpexume l unn2yacosBHeneno. Brioce ineMcnyyaey 00y 4arouX CI0sBUTCSIBO3MOKHOCTBHENPOX0OUMb, AU3)YAMb, HE3HAKOMUMbCA, a
yeeausams ITO coaepxkanue. OCOOEHHO BaXKHO 3TO IS T€X yYalllMXCs, KOTOPbIE HE UMEIOT BO3MOKHOCTH M3y4aTh XUMHUIO Ha YIiIyOJI€EHHOM
YpOBHE (M3-32 OTCYTCTBHSI TAKUX KJIACCOB B IIKOJIE), HO TEM HE MEHEe COOMPAIOTCS CAABATh €IMHBIN TOCYIapCTBEHHBIN 9K3aMEH TOXUMHUH.

KypcuerkonenurcsiHaaBepaBHbIEIIOOTBEIEHHOMYHAUXM3yYEHUEBPEMEHNYACTH :OPraHUYECKYFOX MU IONOOITYFOXUMUIO.

CTpyKTypUpOBaHUE Kypca OPTraHHMYSCKOM XHMHHU OIPEACIAeTCs HIACeH pa3BUTHUS yYalIUXCS HEMPOQHIBHBIX KJIACCOB CPEIACTBAMU
yuebHoromnpeaMmera. Clesbloy CUJICHUSPOIN 1€y KIIUMBOOYYEHU XUMHUH BHAaJajle Jal0TCsl KpaTKUE TEOPETHUYECKHE CBEICHHUSI O CTPOCHUH,
KJ1acCU(pUKAIIUHI, HOMEHKIIATypPE OPraHUYEeCKHX BEIIECTB, 0COOCHHOCTIXPEAKIIMUCUXYUACTUEM.

CdopmupoBaHHbIe TaKUM 00pa3oM TEOPETHUUYECKHE 3HAHUS 3aTE€M pPa3BUBAIOTCS Ha (PAKTOJOTMYECKOM Marepuase IpHU pacCMOTPEHUM
KJIaCCOB OPraHMYEeCKUX COeNMHEHHMI. B CBOIO odepens TakOW MOAXOJ IO3BOJISIET M TIIyOKe HM3y4YUTh CaMHU Kiacchl. Tak, OCHOBHBIE
IOJIO)KEHUSI TEOPUM XMMHUYECKOI'O CTPOCHMUsI OpraHMYecKux coeluHeHuil A. M. ByTiiepoBa 3akperuisitoTcsl pU U3yYEHUH YIJIEBOJOPOOB
(aIkaHOB, AaJIKEHOB, JMEHOB, AaJIKUHOB, apE€HOB) M UXIPUPOJHBIX MCTOYHUKOB (IPUPOJHOTO rasza, HEPTH WU KaMEHHOIO YIJIs),
KHCJIOPOJACOJIEPXKALLIMX OPraHMYeCKUX COEAUHEHUN (CrUpTOB, (eHoJa, ajbJAeruioB, KapOOHOBBIX KHCJIOT, CJIOKHBIX 3(HUPOB, >XHUPOB
HUYTJIEBOJIOB) u a30TCOJEPKALIUX OpraHU4YeCcKUX COEIMHEHU M (aMHHOB,
AMUHOKMCJIIOT,0€IKOBUHYKJIEMHOBBIXKHUCIIOT).3aBEPIIACTKYPCOPraHUYECKOH XUMHUU pa3fesl «XHUMUs U KU3HB», TIJiIe OOydaroluecs
3HAKOMSITCS C TaKMMU Ba)XHbIMH B NPAKTUUYECKOM U OHOJIOTMYECKOM OTHOIIEHUHBEILIECTBAMUHUMATEpUAIaMU,KaKIIJIACTMACCHIMBOJIOKHA,
(hepMeHTBI, BUTAMUHBI, TOPMOHBI UJIEKAPCTBA.

OCHOBHBIM  KpuUTepuem o0TOopa (aKTHYECKOro MaTepuajia Kypca OpPraHHYeCKOM XUMHUU SIBISICTCS HASS  peaiu3allui
MPaKTUKOOPUEHTUPOBAHHOI'O 3HAUEHUSI 00BEKTOB OPraHUYECKONH XUMHUHU (COEIUHEHUN U PeaKIuii).

Nnes o Benymel pojaM TEOPETUUYECKUX 3HAHUM B IIpOLIECCe IMO3HAHUS MHUpa BELIECTB M peakUMi cTajla OCHOBHOM U A
KOHCTPYHUPOBaHUS Kypca o0me xumun. Ha ocHOBe eIMHBIX NOHSATUH, 3aKOHOBUTEOPUIXUMUNY CTapIIEKIAaCCHUKOB(POPMUPYETCALEIOCTHOE
MPEJICTABIEHUE O XUMHUYECKON HayKe, O XUMHUYECKON KapTHUHE MHUPA, KAK COCTABHON 4aCcTH €JMHON €CTECTBEHHOHAYYHOUN KapTHHBI MHUpa.

B kypce oOuieit xumumn BHaudane yriyOJISIFOTCS U PACHIMPSIIOTCS 3HAHUS, MOJyYEHHbIE O0y4YaronIMMMCS U3 Kypca OCHOBHOM IIKOJIBI, O
CTPOEHHMHM aTOMa M BellecTBa Ha ocHoBe llepuommueckoro 3akoHa u Ilepuoamueckoit cucremsr [. M. MenneneeBa, oOmux cBoOMcCTBax
KJIACCOBOPTraHMYECKUXUHEOPTaHUYECKNXCOETUHEHN N (KN CI0T,0CHOBAaHUN, aM(pOTEPHBIX COEAUHEHUI) B CBETE TEOPUU DJIEKTPOJIUTHUECKOU
nucconuanuu. Jlamee paccMaTpuBaeTcs: KiacCU(PUKAIMS XMMHUUYECKHUX peaklMii B OpraHuueCcKoil U HEOpraHW4ecKol XUMHU. 3aBepIIaeT Kypc
3HAKOMCTBO CTapUIEKJIACCHUKOB C MNEPCHEKTUBAMHU Pa3BUTHSI XHUMHYECKOW HAyKHM M XMMHYECKOI'O NPOU3BOJCTBA, C MpOOJieMaMu OXpaHbI
OKpY’KaloLIeH Cpeapl OT XMMHUYECKOTO 3arpsA3HEHUS U Iy TAMH UXPELICHUS.

OPITAHMYECKA A XUMUA

Hab6monenue, npeanonoxenue, runore3a. [lonck 3akonomepHocteil. HayuHsiit sxcriepumMeHT. BeiBo.

Teopusi crpoeHNsi OPraHu4eCKUX COeAMHEHU

IIpenmer oprannyeckod XuMuUH. MecTo W 3HAYEHHME OPraHUYEeCKOM XHMMHMH B CHCTEME €CTECTBEHHBIX  HaykK.
BanentHocts. Xumudeckoe crtpoeHne. (OCHOBHBIE TOJIOKEHHUS TEOPUM CTPOCHHUSOPTAaHUYECKUX COCIUHEHUH. VYenepoowwiil cxenem
opaanuueckou moaekynvl. Kpamuocmoxumuuecxkoticesazu.YI3oMepusiun30Mepsbl.

anenouoponu W UX NPUPOAHbLIC HCTOYHUKH



Ankanbl. [lpupoaHblii ra3, ero cocraB M NPUMEHEHHME KAaK HMCTOYHHMKA SHEPIrMM M XUMHUYECKOIO ChIpbs. I'OMoOJIOrMYecKuil psij
OpEeNebHBIX YIrJeBOAOpOsoB. HM3omepus U HOMEHKJIaTypa ajJKkaHOB. MeTaH MW »JTaH Kak IpeAcTaBuTend ajnkaHoB. (CBoiicTBa
(ropenue,peakliui 3aMElLEHUs1, NUPOIN3, JAeruapupoBaHue). llpumenenue. Kpexune u usomepusayus anikamos. AnKuivHble paouxaibl.
Mexanuzmce0600HOPAOUKAILHO202AT102eHUPOBAHUAAIKAHOS.

A 71 K € H bl. DTWJIEH KaK IPEACTaBUTEIb AJIKCHOB. [lojlydeHne 3TuiaeHa B MPOMBIIUICHHOCTH (A€TUAPUPOBAHUE dTaHa) U B JIAOOpaTOpHUU
(neruaparanusi staHosna). CsoiicTBa (ropeHue, OpOMHUpOBaHHME, THApATAllMs, IOJIMMEpHU3alns, OKHUCiIeHue pactBopom KMnNO4) u

npuMeHenue ostwieHa. [lommdtunen. Ilponunen. Cmepeopecynapnocms noaumepa. OCHOBHBIE TIOHSTHS XHUMHHUBBICOKOMOJIEKYISIPHBIX
coeMHEHHH. Peakmunonumepus3anum.

Jwuenpl. byTaineHUN30MpeHKaKIIPEICTABUTSIIUINCHOB. Peakiium nprucoeIuHeHNUSI C y9acTUEM COMPSHKEHHBIX JUEHOB (OpoMHpOBaHUE,
MMOJIMMEPHU3ALIUS, cUOpOocaloceHuposanue,cudopuposarue). HarypaibHbIHUCUHTETHYCCKHUITKay yKu. Pe3rHa.

AJKUHBL ATICTHIICHKAKIIpeACTaBUTEIbaIKUHOB. [ lomyueHne arneTuIeHaKapOuTHBIMUMETaHOBBIMcTIOCOOamu./lonyuenuexapbuoa
xanvyus. CBolicTBa (ropeHue, OpoMUpOBaHHUE, THApATAIUS, TPUMEPHU3aIlvsl) U IPUMEHEHHealleTUICHA.

A p e H bI. BeH301 Kak npeacraBuTenb apeHoB. Cogpemennvle npedcmasienusiocmpoenuudensona.CrorictBadeH301a(ropeHne, HUTPOBaHUE,
OpOMHpPOBaHME) U ETOIPHUMEHCHUE.

Hedreucnocobrieenepepadorku.Cocraaedtu. Ilepepaborka HepTH: mnNeperoHka €W KPEeKUHT. Pugopmune HUZKOCOPMHbIX
Hepmenpodykmos. [lonsmue 06 oxkmanosomuucie.

Kucaopoaconep:kamue oprannyecknecoeInHeHust

C nu p T bl. MeTaHOJI ¥ ATAHOJ KaK MPEJICTAaBUTEIN NPEAESIbHBIX OJJHOATOMHBIX clIUPTOB. CBOMCTBa ATaHOIa (TOPEHUE, OKUCIICHUE B
anpaerun, aeruaparamus). [lonyuenue (6poosicenuem enrokosvr ¥ ruipaTaliie 3TUICHA) U IPUMEHEHUE dTaHoNa. Omuneneauxons. I muuepun
KaK €I11€ OAWH MPEICTAaBUTEIb MHOIOATOMHBIX CIMPTOB. KauecTBeHHast peakysi HA MHOIOaTOMHBIE CIIUPTHI.

D e H 0 J. ITonyuenue (enomna u3 KaMEHHOTO YTIISL. Kamennbiii
yroJibueroucrnosib3zoBanne. KokcopaHneKkaMeHHOT Oy TIIs, BAXKHEUIITUENTPO LY KTBIKOKCOXUMHUYECKOT OIIPON3BO/ICTBA.

B3aumnaoe BiusHHME aTOMOB B MoOJeKyje (eHosa (B3aUMOJEHCTBHE C OpPOMHOM BOJAOW W THApPOKCHIAOM HaTpus). [lomydenue wu
NpuUMeHeHue (eHoa.

Anpaeruapl. @opmanbaeruinaneTanbleTrAKaKIpeCTaBUTENHANIbAECTUI0B. [ lonamueoxemonax.CBOUCTBA(PEAKIIUSIOKUCIIEHUSI B KUCIIOTY
U BOCCTAHOBJIEHMSI B CIUPT, PEaKIUs MOJUKOHASHcaluu ¢opmainbaeruaa ¢ ¢eHonoM). Ilomyuenue (OKUCI€HUEM CIIUPTOB) U NMPUMEHEHUE
opmanbaeruna u aneranpaeruaa. DeHonopopmainbIeruaHble IIACTMACCHL. TepMoniacmudHocms U mepmopeaKmueHoCmb.

Kap6oHOBBIEKHUCTOTHI. YKCYyCHasl KUCJIOTa KaK IPEJACTaBUTENIb IMPEJAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIJIOT.CBOMCTBAyKCYCHOM
KHCJIOTHI (B3aUMOJEHCTBHE C MeTalUIaMH, OKCHJIaMH METaJUIOB, THAPOKCHIaMHU METAJIOB U COJISIMU; peakius srepuduxanun). [Ipumenenue
YKCYCHOM KHCJIOTHI.

CnoxHbB eduUupBH UXKHUP bl. CIoKHBIE 3PUPBI KAKIPOIYKTH B3aUMOJIEHCTBUS KHUCJIOT CO CHUPTaAMH. 3HAUYEHUE CIOXKHBIX
3(UpOBBIPUPOACHIKU3HNYETIOBEKA. OmoenbHblenpeocmasumenuKuci0muH020CmpoeHUs. 01eUH08as, IUHONEEA, TUHOIEHOBA, axkpunoeas,
wasenesas, 0eH30UHAS.

Kupsl kak ciokHble 3(UpPHI TITULEPUHA U KUPHBIXKApOOHOBBIX KHUCJIOT. PacTUTeNbHbIE U >KUBOTHBIE >KUPbI, UX cocTaB. ['uaponus
WINOMBUICHUESKUPOB.Mbuia. Cunmemuueckuemorowuecpeocmsa (CMC). TIpuMeHEHHEKUPOB. 3aMEHANCUP O BB EXHUKEHENUUYeBbIMCHIDbEM.

VYrneBoasl.IlonsitueoOyrneBonax. [7oko3a KaKmpeAacTaBUTENIbL MOHOcaxapuaoB. IIoHsATHE O ABONCTBEHHON (PYHKIIMHU OPTaHHUYECKOTO
COCIUHEHHS HA MPHUMEPE CBOMCTB INIIOKO3bl KAaK aJIbJETH1a UMHOIOATOMHOTOCIIUPTa—allbJAeTHA0CIUPTA. BpOKEHUErTTIOKO3bl. 3HAYEHHUE U



MIPUMEHEHHUE TJII0KO3bl. PPYKmMo3a Kak uzomep 210K03bl.

Caxapo3sa Kak npeicTaBuTeNb nucaxapuaoB. /Ilpouzeoocmeo caxapa.

Kpaxman u memmiono3a Kak OpeacTaBUTENM mnoiucaxapugoB. CpaBHEHHE WX CBOWCTB M Owosjormueckas ponb. lIpumeHeHme 3THUX
MoJMcaxapuaoB.

A30Tcoaep:Kalye opraHndecKnecoeTHHEeHHs

AMUH bl. MeTUIaMHUH KaK NpeAcTaBUTEIbAIN(AaTUYECKUX aMUHOB U aHWJIMH — Kak apoMaTuyeckux. OCHOBHOCTh aMHUHOB B CPaBHEHUU C
OCHOBHBIMH CBOMCTBAaMHM aMMHakKa. AHWIMH U €TOCBOMCTBa (B3aMMOJICHCTBHE C COJITHOM KHCIIOTOM W OpPOMHOUM BOJIOW). B3aumuoe @nusuue
amomo8 6 MOJIeKYIax OpeaHudecKux coeounenuti Ha npumepe anununa. llonyuenune anuinna o peakuuu H. H. 3unnna. IlpuMmeneHueanwinHa.

AMUHOKHUCHOTHL. | MUIIMHUATTAHUHKAKIIPEACTABUTEIIN  OPUPOAHBIX  aMHHOKHCIOT. CBOWCTBAa aMHUHOKHUCIOT Kak aMQpOTEpHBIX
OpPraHUYEeCKUX COEJIMHEHUM (B3aUMOJEHCTBHE C MLIeJiouaMu M KUcJIoTamu).OcobennocmuouccoyuayuuamuioOKuCI0me800HbIX pACmMeEopax.
bunonapuvie  uonwsl. OO6pa3oBanue  TOJUNENTUAOB. AMHHOKAampOHOBas  KHUCJIOTa  KaKk  MPEJICTaBUTEb  CHHTETUUYECKUX
aMUHOKHCIIOT. I JOHSITHEOCHHTE TUYECKNX BOJIOKHAXHAIIPUMEPEKATPOHA. AMUHOKUCIOMBIGNPUPOOE, UXOUOT02UYeCKAApoIb. Hezamenumvleamunoxuc
JIOMmbl.

benk u. benku kak nosunentuabl. CTpykTypa OeiakoBbIX Mosiekyid. CpoiicTBa OenkoB (ropeHue, T'MApOJn3, LBETHBIE PEaKIHH).
buonornyeckas poiap 6€JIKOB.

HyxkneuHoBBl€KHUCITOTBbl. HykiienHoBble KUCIOTHI Kak NojimHykieotuibl. Ctpoenue nHykieorusa. PHK u JIHK B cpaBHeHuu.
WX poJsib B XpaHEHHUH U Nepeaaye HacleACTBEHHON nHdopmauuu. [louamue o 2eHnoll uHdicenepuu u OUOMexHoI0UU.

I'eneTnyeckas CBA3bBME XKy KJaCCAMHUO P T a HUUYECKUX C OeAMHEHUN. [IoHATHE OT€HETUYECKONMCBA3U NTCHETUYECKUXPAAAX.

XuMud ¥ ;KU3Hb

Il ractmacein B omokHa. [lomumepusanus v MOJIUKOHASHCAIIUS KaK CIIOCOOBI MOJTYUYEHHUsI CHHTETHYECKHUX BHICOKOMOJIEKYISPHBIX
coenquHeHui. llomydyeHHMe HCKYCCTBEHHBIX BBICOKOMOJIEKYISPHBIX COEOUHEHUN XUMHUUYECKOW MoIudUKaIUuei MPUPOIHBIX ITOJIUMEPOB.
CtpoeHue moJIMMEepOoB: JIMHEHHOE, POCTPAHCTBEHHOE, CETYATOE.

IlonsaTue o 1uactmaccax. TepMomiIacTUUHBIE W TEPMOPEAKTUBHbIE NOJUMEPHl. OTAENbHbIE NOPEACTABUTEIN CUHTETHYECKUX U
WCKYCCTBEHHBIX MOJMMEPOB: (heHOT0(OPMAITHIECTUIHBIE CMOJIBI, TOJIUBUHUIXJIOPU, TS(hIIOH,ISIITYJIONI.

[MonsiTe 0 XUMUYECKUX BOJIOKHAX. HaTypanbHble, CHHTETUUECKHE U UCKYCCTBEHHBIE BOJIOKHA. Kiaccudukaius u oTnenbHble MpeacTaBUTEIN
XUMHUYECKHX BOJIOKOH: alleTaTHOE (TPHAIETATHBIN MICIK)U8UCKO3HOE, BUHUNXA0PUOHOE(X0opur), notunumpuibroe(Humpon), noauamuonoe (Kanpou,
HAIoK), nonusguproe (1ascam).

@ e p™MeHT bl. DepMEHTHI KaKk OMOJIOTHYECKUEe KaTalu3aTopbl 6eIkoBoM npupoibl. [lonsatue o pH cpensl. OcoGeHHOCTH CTpPOEHUS U
CBOUCTB (CEJIEKTUBHOCTH U 3((HEKTUBHOCTH, 3aBUCUMOCTH JIEHCTBUS OT TeMIepaTypsl U pH cpensl pacTtBopa) pepMEHTOB MO CPaBHEHHIO C
HEOPTaHWUYECKUMH KaTajauzatopaMu. Poiib G€pMEHTOB B )KU3HENCITEIFHOCTH YKUBBIX OPTaHU3MOB M MTPOU3BO/JICTBE.

B u T a M u H bl. IlonsTHe o BUTAMHHAaX. Bubl BUTAMHUHHOM
HenoctarouHocTu.KimaccudukanusiBuramuaoB. BuramunaCKaKkmpe1cTaBUTEIbBO0PACTBOPUMBIXBUTAMUHOBUBUTAMHUHA KaKIIPEACTABUTEIh
JKUPOPACTBOPUMBIXBUTAMUHOB.

I'op Mm o B Bl IloHATHE O TOpMOHaX KakK OHWOJOTHYECKH AKTHBHBIX BEIISCTBAX, BBITTOJHSIIONINX DSHIOKPUHHYIO PETYJIISIITHIO
JKU3HEICSTeIbHOCTUOPTAaHN3MOB. BaskHeHIITMeCcBOWCTBArOPMOHOB: BBICOKasl  (pyu3noorudeckass akKTHUBHOCTb, JAUCTAHIIMOHHOE JCHCTBUE,



ObIcTpoepa3pymeHneBTKaHAX. OTASTbHBICIIPE/ICTABUTEIIUTOPMOHOB: UHCYJIHH U afnpeHanuH. [Ipodwmaktuka caxapHoro nuabera. [lowsamue o
CMEPOUOHBIX 20PMOHAX HA NPpUMEPE NOJIOBbIX 2OPMOHOS.

JlekapcTBa.JIekapCTBEHHASIXUMUS :OTATPOXUMUUH(PAPMAKOTEPATUH 10 XUMHUOTEpAnuu. AHTUONOTHKU U aucOakTepuol.HapkoTuueckue
BemiectBa. Hapkomanwus, 6oprda ¢ Hel ¥ TporiIaKkTHKA.

Pemenue 3 a 7a 4 mo opranudeck ol Xxumu u. Pemenue 3a1a4 Ha BBIBOJI (OPMYJIIBI OPTAHUYECKUX BEIIECTB IO MPOIYKTaM CrOpaHUs U
MacCCOBBIM JOJISIM DJICMECHTOB.

Jdemoncrpanuu.llnaBnenue,00yrimBaHUEUTOPEHUEOPTaHUYECKUX BEIIeCTB. Moaenu MOJIEKYyJ MNpPeJICTaBUTENEH pa3IMUHBIXKIIACCOB
OpraHu4ecKkux coeauHeHui. [opeHume MeraHa, »dTWIeHa, auneTuieHa.OTHOLIEHHEMEeTaHa,d3TUIICHA,alleTUIIeHanOeH30JIaKpacTBOpaM
nepMaHraHata kKaausi U OpomHOU Bojie. [lomydeHuwe sTuiieHa peaklHer HeruapaTtaliy dTaHoJa, aleTHUJIeHAa — THAPOIU30M KapOwja
Kanblus. Paznoxkenne kayyyka Opu HarpeBaHUH, UCIIBITAHUE MPOAYKTOB Pa3JIOKEHUsI Ha HempeneabHocTh. Komnekius o0pa3noB HepTu u
He(TEeNPOAYKTOB, KAMEHHOTO YIJISI M MPOJAYKTOB KOKCOXHMMHYECKOTO IIpou3BojcTBa. OKHCIeHUE cnupra B anbiaerujil. KauecTBeHHBIE
peaKiMy Ha MHOIOaTOMHbIE CHUPTHL. PacTBopumMocTh ¢eHosa B BoAe NpuU OOBIYHON Temmeparype W Hpu HarpeBaHuu. KadecTBeHHbIE
peaknuu Ha (eHon. Peakmus «cepeOpsHOTO 3epKajiay allbJIeTHIOBHUTIFOKO3bI. OKUCICHUCATHICTHIOBUTITFOKO3BIBKUCIIOTY C MOMOIIIBIO
ruapokcuna meau (ll). KauectBennas peakmus Ha kpaxman. Komnekius sgupHbix macen. Komiekius riactMacce W U3JEIUN U3 HUX.
Komieknns MCKyCCTBEHHBIX BOJIOKOH U WU3AEIWM M3 HUX. B3aumMoaencTBue aMMyuaKka U aHUJIMHA C COJITHOM KUCJIOTOM. Peaknus aHuiInHa C
OpomHoOI1 Bosoi. Jloka3aTenbCTBO HaIU4Us (PyHKIIMOHAIBHBIXTPYIIIBPpACTBOPAXaMHUHOKHUCIOT.PacTBopenuen ocaxxaenue 0enkoB. L[BeTHbIe
peakunu 6enkoB. ['openue ntuubero nepa u mepctsHoit HuTu. Mogaens monekynbl JJHK. Ilepexonpr: aTaHOI—ATHIEH—ATUICHTIIMKOIb—
stuneHraukostmenu(ll);sra- HOJI—)ATaHaJlb—
sTaHoBasikuciaoTa. KommeknusamiactMacc,CHHTETUYECKUX BOJTOKOHUM3ICTNN3HNX. Pa3ioKeHnenepoKCH1aBoA0pojia KaTajla3oM ChIporo msca
u ceiporo kaprodensa. Komnexkuus CMC, conepxamux sH3uMbL. McnbiTanue cpensl pactBopa CMC unaukatopHoit 6ymaroit. Komnekius
BUTAMHUHHBIX npenapartoB.cneITanne cpenpl pactBOpa acKOpOMHOBOM KHUCJIOTHI WHIUKATOPHOU
Oywmaroii.McnipITanueanTeyHoronpenapaTanHcy InHaHaOeoK.

JIabopaTopHBbIEONbITHI. MI3roTOBIEHUEMOAETIEMOJIEKYJIOPTaHUYECKUX coequHeHnH. O3HaKOMJIEHHE C KOJUIeKIMel oOpa3noB HedTH,
KaMEHHOI'0 yIJIsl U IPOJYKTOB UX mnepepadoTku. OOHapy’KeHHEe B KEPOCHHE HENpeesIbHbIX coelUuHEeHUH. O3HaKOMJIEHHE C KOJIJIEKIHeH
KaydyKoB MU oOpa3laMu H3JeIui U3 pe3uHbl. PacTBOpeHMerimuepuHa B BOJie M B3auMojeiictBue ¢ ruapokcugaom meau (ll). CpoiictBa
YKCYCHOM KHCJIOTBI, OOIIHE CO CBOWCTBAMHUMHHEPAIBHBIX KHUCIOT. JlOoKa3aTenbCTBO HENPEIENIbHOTO XapaKTepa JKUIKOro Kupa.
BzaumoneiictBue 11r0K03bl U caxaposbl ¢ rugpokcusioMm Meau (lIl). KauectBennas peakiusi Ha kpaxman. O3HAaKOMJIEHHE C KOJUIEKIMEH
ItacTMacc M u3aeanit u3 Hux. O3HaKOMIJIEHHE C KOJUIEKIIMEeH MCKYCCTBEHHBIX BOJIOKOH U W3JeNUN M3 HUX. PacTBOpeHHe OelKOB B BOJIE.
OO0Hapy>kxeHne0eIKOBBMOJIOKE. O3HaKOMIICHUECKOJUIEKIIUEHCUHTETUYECKUX BOJIOKOH M M3Aeluil u3 Hux. O3HaKoOMJIEHHE C KOJUIEKLUEeH
CMC, coaepxamux sH3uMBL. Hcneitanue cpenbl pactBopa CMC unaukatopHoil Oymaroil. O3HaKOMJIEHHME C KOJUJIEKIMEHl BUTAMHUHOB.
HcneiTanue cpensl pacTBOpa aCKOPOMHOBOW KMCIOTHI MHIMKATOPHOHOYyMarom.

HpaKanecxaﬂ paﬁoTa Ne 1. Penrenue OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha I/I,Z[CHTI/I(I)I/IKEU_II/IIO OpraHU4YCCKUX COCOUHCHHUM.

IIpakTnyeckas padora Ne 2. Pacno3HaBaHME IJIACTMACC U BOJIOKOH.

OBIIAA XUMUA
Ilepuoauveckuii 3aKOH M CTPOEHUE ATOMA

OtkpeiTue JI. M. MenneneeBbiM IlepuonuueckorozakoHa.llepablenonvimcukiaccu@urayuuxuMudecKux d1eMeHmos.



Baxxneilimue NoHsATUS XHUMHUHU: aTOM, OTHOCUTEIbHAsl aTOMHasl U MoJieKyJisipHass Maccel. OtkpseiTue [l. 1. MenneneeBsimM Ileprnoauueckoro
3akoHa. [lepuognuecknii 3akoH B ¢popmynupoke . I.Menneneena.

ITepuonunueckas cucrema . n. Meunneneena. Ilepuoanueckas cucrema I n. Menneneena KakK
rpadpuueckoeoToOpaxenuellepuonnueckorozakona.PaznuunsieBapuanteillepuonnueckoii  cucrembl. Ilepuonst u  rpynmnbl. 3HaueHHE
Ilepronnueckoro3zakona u lleprnoanuecKOnCUCTEMBI.

CrtpoenueatoMa. AToM—cIIOKHassyacTULA. OmKpobimue s1eMeHmapHbixuacmuyucmpoenusamoma. IapoaroMa: npoToHbl U HEWTPOHBIL.
H3zotonbl. Hz0monsbt 6000pooa. DNESKTPOHBI. DJICKTPOHHAsE 00070YKa. DHEpPreTHYeCcKuii ypoBeHb. OpOurtanu: S-u p-. d-Opbumanu.
Pacnipenenenue 371€KTPOHOB MO3HEPIreTUUYECKUM YPOBHSM M OpOUTAISAM. DJIEKTPOHHBIE KOH(PUTypaluu aTOMOB XHUMHYECKHUX DJIEMEHTOB.
BasieHTHBIE BO3MOXHOCTH aTOMOB XMMHUYECKUX3JIEMEHTOB.

[Tepuonuue CKUM3 ak OH M cTpo eHHEe aToM a.COBpEeMEHHOE IOHSTHE XUMHUUYECKOro syeMeHTa. CoBpemMeHHasipopMyIMpOBKa
[lepuonnueckoro 3akoHa. [IpuumHa NEPUOAUYHOCTH B M3MEHEHUU CBOWCTB XHUMHUYECKUX DJIEMEHTOB. OCOOEHHOCTH 3alOJIHEHUS
SHEPreTUYECKUX YPOBHEH B DJIEKTPOHHBIX OOOJIOUKAX aTOMOB IEPEXOJHBIX 3JIEMEHTOB. DJIEKTPOHHBIE CEMEWCTBa 3JIEMEHTOB: S- U p-
siieMeHThl;, d- u f-onemenmei.

CrtpoenueBemnecTBa

KoBanentHasxumMuueckascBsa3b.llonaTueo koBajieHTHOM cBsizu. OOmIast 3jeKTpoHHasi napa. KpaTHOCTh KOBaJCHTHOM CBSI3H.
DIEKTPOOTPULIATEIBHOCTD. [lepekpobisanue s1eK- mpoHHbIxopoumanel, nu-ucuema-cesa3u. KopaIeHTHasSOMSIPHASTUKOBAJICHTHAST HETIOJISIpHAS
xuMHu4yeckrue cBsi3u. OOMEHHBIM M JOHOPHO-AKIIENTOPHBI MEXaHU3Mbl OOpa30BaHUs KOBAJICHTHOW CBsi3U. BelmiecTBa MOJEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSI. 3aKOH TTOCTOSTHCTBACOCTABAJISIBEIIIECTBMOJIEKYJIIPHOTOCTPOCHHUS.

HNonnasxumuueckascBs3b.Katnonsimanmonsl. HMoHHass cBsA3b U ee cBoWcrBa. MoOHHast CBsI3b Kak KpaWHUW  ciy4au
KOBaJICHTHOUMOJISIPHOUCBSI3U. DopmynvHaseounuyasewecmaa. OmHocumenbHOCmy 0eleHUsl XUMUYEeCKUX C853ell Hamunbl.

Mertannuyeckass Xxumudeckas cBs3b. OOmme Qu3nyeckue CBOHCTBA METAUIOB. 3d8UCUMOCMb  3]1eKMPONPOBOOHOCMU Memalos Om
memnepamypul. CrinaBbl. Yepuvle u yeemmole cniasol.

ArperaTHbele ¢ O CTOSHUS B ele cTB a. ['a3pl. 3akoH ABoraJpo st ra3oB. MoJSIpHBIM 00beM ra3zoo0pa3HbBIX BelIecTB (MpU H. Y.).
Kunkocrtu.

BonoponnasxumMuueckascBs3b.BonopoaHasacsssb KakK 0COOBIH ciy4dau MEKMOJIEKYJIIPHOT'O B3aMMOJEHCTBUS.
MexanuzMeeo0pa30BaHUSMBIUSIHUCHACBOMCTBABEIIIECTB(HAIIPUMEPE
BOJIbI). M cnonb306anueso0bl80bimyuHanpou38o0cmaee. BHympumonekyiapHaseo00poOHasACEa3bUeeOU0N0SULeCKAAPOTD.

T wuneikpuctanmuuyeckuxp emeTok. Kpucramnumueckass pemnierka. HMoHHBIE, METAUNIMYECKHE, aTOMHBIE W MOJIEKYJISIPHBIE
KPUCTATUYECKUE PEIICTKU. AJTIOTponiusi. AMOpP(HBIC BEIIESCTBA, UX OMIULUMENbHbIE CEOLICNEA.

YucTteieBeniectBancmecu.CMecuuxuMuidecknuecoeanueHus. [ oMmoreHapleureTeporeHabiecMecu. MaccoBasinoObeMHast J0JIM KOMIIOHEHTOB
B cMecHu. MaccoBas JoJs mpuMecei. Perienue 3aau Ha MacCOBYIO JOJTIO TipuMecei. Kraccugurayusasewecmes no cmeneHu uX4ucmomal.

JlucniepcHbpliecucteMsbl. I loHsITHE IUCIEPCHONCUCTEMBI. JlucniepcHast daza U JUCIIEPCUOHHAs cpena. Knaccudukanus
IUcTiepcHbIXcUCTeM. Konouonsleoucnepcuviecucmemol. 3oauueenu. 3Havenue OUCnNepCHblX CUCeM 8 NPUPOOe U HCUHUYET08EKd.

3JIeKTp0JIl/ITI/[‘leCKaH AUCCOHNAI U A

P ac T B 0 p bl. PacTBOpBI Kak rOMOT€HHBIE CUCTEMBI, COCTOSIIIIUE U3 YACTHUI] PACTBOPUTENISI, pACTBOPEHHOTO BEIIECTBA U MPOJYKTOB MX
B3auMoJIelicTBUs. Pacmeopenue rkak usuxko-xumuueckuti npoyecc. MaccoBas 015 PaCTBOPEHHOT'O BellecTBa. THIBI pacTBOPOB. MoasapHas



KOHYenmpayus eewecmea. MunepanvHvie 600bl.

TeopHusdIEeKTPOIUTUYE CKOUTUCCOIIUAIIH H. DNIEKTPOIUTBIMHEDITCKTPOIUTHI. CTENIEHBAJIEKTPOIUTUUECKONTMCCOLIHAIAH.
CwibHBIC W CIIA0BIe DIICKTPOJIMTHI. Y PAaBHEHUS DIICKTPOIUTHYCCKON nuccoruanuu. Mexanuszm ouccoyuayuu. CmyneHuamas Ouccoyuayus.
Booopoonuviiinokazamens.

KucnoTteiBcBeTeTEOpUUAIICKTPOIIMTHYECKOWAMcconnani. OO0Iue CBOMCTBAa HEOPraHMYECKUX M OPraHUYECKUX KHCIIOT. Y CIOBHUS
TEUEHHUS PEaKIIMU MEeX Ay AJIEKTPOJIUTaMu 10 KoHUA.Cneyuguueckue c8oticmea azomuou, KOHYEHMpPUPOBAHHOU CEPHOU U MYPABLUHOUKUCTIOM.

OCHOBAHM S B CBETE TCOPHUU DIICKTPOIUTHISCKON JTUCCOIMAIINH, UX KIIAaCCU(PHUKAIUS U OOIIME CBOWCTBA. AMUHbI KAKOP2AHUYECKUE
ocnosanus. Cpagnenue c8oOUCME AMMUAKA, MEMUTAMUHAUAHUTUHA.

C 0 T u B CBETEC TECOPUH DIJICKTPOIUTHYCCKOW JUCCOMUAIINU, WX Kiaccudukanus u odimme cBoiictBa. Coau Kucivlie u ocnoenvie.
Conuopeanuyeckuxxuciom.Mvina. DNEKTPOXUMUUECKUUPATHANPSDKEHU  METAJUIOB M €r0  HMCHOJIb30BAaHME  JJIs1  XapaKTEPUCTUKH
BOCCTAaHOBUTEIbHBIX CBOMCTB METAJLJIOB.

I'm 1 p onwu3. Coyuau runponusa cosneit. Peakiust cpenbl (pH) B pacTBOopax ruJIpoiu3yroluxcs coneit. I uopoaus opeanuyeckuxsee- uecms,
e2o3HayeHue.

XuMu4YecKHe peakunu

K na ¢ cupuxanmsxuMudeckux p eaku u. Peaxyuu, uoywue 6e3 uzmenenus cocmasa eeujecms. Kiiaccuukanus 1o 4uciay U COCTaBy
pearupyronmx BEIISCTB U MPOJYKTOB peakIuu. Peakiuu pas3ioKeHus, COSIUHCHUS, 3aMelIeHus] 1 oOOMeHa B HEOPraHWYECKOH XUMUU. Peakyuu
npucoeouHenus, OmujenjieHus, 3amMewjeHus U U3oMepusayuu 6 opeaHudeckou xumuu. Peakyuu noaumepuszayuu Kax 4acmHulll CAyuai peaxyutl
NpUCOeOUHeHUsl.

T ensioB oif 3 ¢ PEeKTXUMHUYECKUX P €aKIH . DK30- U IHIOTEPMHUUYECKUE peakuu. TepMoxumudeckue ypaBHeHus. PacueT konuuecTBa
TETJIOTHI IO TEPMOXUMHYECKUM YPABHEHUSIM.

CkopocThXUMHUUYECKUXPEaKIHUUIIOHITHEOCKOPOCTH XMUMHUECKUX PEAKIHUN, aHAITUTUYECKOE BbIpAKEHHE. 3aBUCUMOCTh CKOPOCTHU
peakimu OT KOHIIEHTpAlluM, JaBJICHUs, TEMIIEpaTyphbl, TPHUPOJbl PEarHpPYIOIINX BEIIECTB, IJIOMAAN HXCONPUKOCHOBEHUS. 3aKOH
TEeUCTBYIOIINX Macc. Peuenue 3a0ay Ha Xumudeckyo KUHEemuK).

Karanuz.Karanuzaropel.Katanus./ omocennsvitivecemepozenmoii Kamanus. IIpumepsnr KAaTaJIMTUYECKUX MIPOLIECCOB B
MMPOMBIIIJIEHHOCTH, TEXHUKE,ObITY. DepMEHTHIMUXOTIINUUSIOTHEOPraHUYECKUX KaTalnu3aTopoB. [I[puMeHeHne kataau3aTopoB U PepMEeHTOB.

XuMuuyeckoepaBHOBecHue. OOparumbie U HEOOpaTUMbIE peakIIui. XUMUUECKOE pPAaBHOBECHE U CIIOCOOBI €ro CMEIIEHUs Ha pUMepe
noxydeHust ammuaka. Cunmes ammuaxa 8 npomviulieHnocmu. Ilonamue 06 onmumManrbHblx YCI08UAX NPOBEOeHUs MEXHOI02UYeCcK020 npoyecca.

OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBICPOIIECCHI. OKHUCIIUTEITFHO-BOCCTAHOBUTEIIHHBIC peaxkIuu. OKuCIUTEH u
BoccTaHoBUTENb. OKHCIIEHME W BoccTaHoBJIeHHE. (COCTaBICHHUE YPABHEHUU OKHUCIMTEIILHO-BOCCTAHOBUTEIBHBIX pEAKIUNA METOJ0M
AJIGKTPOHHOTOOAIaHca.

O GmuecBoiicTBaMeTala0B. XUMHYSCKHE CBOMCTBA METAJJIOB KaK BOCCTaHOBHUTENEH. B3anmoseiicTBue MeTasioB C HEMeTallJlaMu,
BOJIOM, KMCJIOTaMH M pacTBOpaMu coJieid. MeTtaiuioTepmusi.

K opp o 3usiMer a JIII0BKak oxucaumenvHo-eoccmanosumensbhsiil npoyecc. Croco0bl 3alIUThl METAJJIOB OT KOPPO3HUH.

O OIIMEeCBOWCTB a HEMET a JUTO B. XMMHUYECKHE CBOMCTBA HEMETAJIOB KaK OKucaUTene. BzanmoneicTteue ¢ MeTaiiaMmu, BOJOPOJIOM U
npyruMu HeMmertauiamu. CBOMCTBAa HEMETAJIOB Kak BOCCTaHOBUTeNeW. B3zauMoaelcTBHE C OPOCTBIMH U CIHOXKHBIMH BElIECTBaMMU-
okuciutensiMu. Obwas xapakmepucmurka 2ai02eHo8.

D ek Tponus.0buuecnocoobinonyYeHuAMemallo8uHeMemaiios. DIEKTPOIU3 PACTBOPOB M PACIUIABOB DJIEKTPOJIMTOB HA MpUMEpE
XJIOpUJa HaTpUsl. DJIEKTPOJIUTHYECKOE nojlydeHueantoMuaus. [IpakTrnueckoe 3HaueHUE IEKTPOIn3a.  anb8aHONIACMUKA ULAIbEAHOCMEUS.



3 a K I 0 q e H u e. IlepcniekTuBsl pa3ButTus XUMHUYECKOU HayKH
UXUMHYECKOTONPOU3BOACTBA. XUMUSHUIIPOOIEMaOXPaHBIOKPYKatOIIEHCPEIbI.

Jdemoncrpanuu. Pasznmuunabsie ¢opmbr [lepuonmueckoit cucremnl [[. M. MenneneeBa. Mojienb KPUCTAJUTMYECKOU PEIISTKH XJIOPHUIA
HaTpusi. OOpas3pl MUHEPAIOB C MOHHOW KPUCTAJUIMYSCKOW PEIIeTKOM:KaJbIUTa,rajJnuTa. MoaeIuKPUCTATIINIECKUXPEIIETOKKCYXOTO JIbIa»
(nm mona), anmasa, rpaduTa (Wim KBapua). Mojieab MOJISIpHOTO o0ObeMa ra3oB. TpH arperaTHbIX COCTOSIHUSA BoAbl. OOpa3ibl pa3IMUHBIX
JNUCTIEPCHBIX  CHUCTEM: DJMYJbCUM, CyCIleH3ui,adpo3oieit, rened wu 3omer. Koarymsmus. Cwuaepesuc. IOddexr Tunmans.
HcnbiTannepacTBOpOBIIEKTPOIUTOBUHERIEKTPOIUTOBHANIPEAMETIUCCOLMAINN. 3aBUCUMOCTh CTEIIEHU 3JIEKTPOJIUTUYECKON JMCCOLMAINU
YKCYCHOM KHCJIOTHI OT paszbaBieHusi pactBopa. [Ipumepsl peakiuii MOHHOrO OoOMeHa, UAYIIHX C O0pa3oBaHMEM OCaJIKa, ra3a MJIM BOJIBI.
XyUMHUYECKHue CBOMCTBA KHUCJIOT: B3aUMOJCHCTBHE C METajlaMH, OCHOBHBIMH M aM(POTEpPHBIMH OKCHIAMH, OCHOBAaHUSIMH (IlIeJIoUaMHu U
HEPACTBOPUMBIMH B BOJIE), COJSIMH. B3aumMoneicTBUEe a30THOU KHUCIOTHI ¢ Meabto. OOyriimBaHue KOHIICHTPUPOBAHHOW CEPHOW KHUCIOTOM
caxapo3bl. XUMHUYECKHE CBOMCTBA ILIEJIOYECH: peakuus HEeWTpaiau3aluy, B3aUMOJAECHCTBUE C KMCIOTHBIMM OKCHJIaMH, COJISIMU. Pa3znokenue
HEPacTBOPUMBIX B BOJIE OCHOBAaHUU pu HarpeBaHUU. XHUMHUYECKUE CBOMCTBA COJIeH: B3aMMOJIECHCTBUE C
MeTaJlJIaMH,KUCI0TaMHU, lIeJ0uaMu,cipyrumucoisimu. I uaponuskapouaa kaneius. M3ydyenue pH pacTBOPOB THAPOIUIYIOMIMXCS COJICH:
KapOOHATOBIIEIOYHBIXMETAJIOB, XJIOPUIaNAL€TATAAMMOHUS. DK30TEPMUUECKUE W JHJIOTEPMHUYECKHUE XHUMHUYECKHE peakiuu. TernoBble
SIBJICHUS NIPU PACTBOPEHUU CEPHOM KUCIIOTHI 1 aMMHUAYHOW CEJIMTPBI. 3aBUCUMOCTh CKOPOCTH PEAKLUMHU OT HPUPO/Ibl BEUIECTB Ha NpUMEpPE
B3aMMOJICUCTBUSI PACTBOPOB PA3IUYHBIX KHUCJIOT OJWHAKOBOW KOHIIEHTpAIMA C OJWHAKOBBIMU KycOodykamMH (TpaHyjlaMH) [UHKa U
OJIMHAKOBBIX KYCOYKOB Pa3HBIX METAJJIOB (MarHus, IMHKA, JKeje3a) C paCTBOPOM COJISTHOM KHUCIOTHI. B3anMopeiicTBue pacTBOPOB CEpHOU
KHCIJIOTBI C PaCTBOPpaMH THOCYIb(aTa HATPHS pa3IMYHON KOHIICHTPAIIMHA U TeMIlepaTypbl. Mozens kumnsimiero ciiosi. Pazinoxenue nepokcuma
BOJIOpOJIa ¢ MOMOIIbI0 Heopranudeckux karanusaropoB (FeClo, Kl) u nmpupoaHbix 00BEKTOB, coleprkaliux Katajiasy (ChIpoe MsICO,

kaptodens). Ilpocrelimyue OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMHU: B3aWMOJIEMCTBUE IIMHKA C COJISIHOM KHCIOTOM M JKeje3a C
cynbdparom meau (11). Moaens anexkrponuzepa. Mojenp 3J1€KTPOIU3HON BaHHBI JJIs TOJTYyUYSHUS aTIOMUHUSL.

JlaGopaTopHble onbiThbl. OrmnpeneneHue THUNA KPUCTAJUIMYECKON pEIIeTKH BEIIeCTBA M OINMCaHUE ero cBoucTB. O3HaKOMIJIEHHE C
JUCTHIEPCHBIMU CUCTEMaMHU.

Peaknuu, naymmecoOpazoBaHueMocaika, ra3anainBoasl. B3anMmoaeicTBue cosiHOM KUCIOTHI ¢ IMHKOM, okcusiom meau (1), ruagpoxcunom
meau  (ll), xapOonatroMm Kkanbuus. BzauMopeiictBue pacTBOopa THIAPOKCHAA HATpPUsl C COJISTHOM KHUCJIOTOM B IIPUCYTCTBUU
(enondranenna,cpacrsopomxinopunaxenesa(lll),cpactsopomconu anromunus. Bzaumoneiictsue pactBopa cyibdara meau (I1) ¢ xxenezom,
U3BECTKOBOM BOJIOM, pacTBOPOM XJjiopuaa Kanbius.llonydenue ruipokapOoHaTa Kajablius B3aUMOJCHCTBUEM U3BECTKOBOUM BOJIBI C OKCHIIOM
yrieponaa (1V) (BeiabixaeMbiii Bo3ayx). McnbITaHHEe WHIMKATOPOM PAaCTBOPOB T'HIPOTUIYIONINXCS U HETHIPOIUIYIOIINXCS coyeil. Peakius
3aMeIlleHusT Meau Keiae3oM B pactBopecyibdaramenu (I1). IMomyuenume kucimopoma pasioKEHHEM MNEePOKCHIABOAOPOAA € MOMOIILIO
nuokcuaa Mapranna. I[lomydeHue BOJIOpoAa B3aMMOJIEHCTBUEM KHCIOTHI ¢ HMHKOM. O3HaKOMJICHHE C TpernaparaMu OBI-OBOM XHMHHU,
COJIep KalllUMUAH3HUMBI.

IIpakTyeckast padora Ne 1. [lonydyenne n pacno3HaBaHUE Ta30B.
IIpakTuueckas padora Ne 2. Penienne sKkciepuMeHTANIBHBIX 33/1a4Ha UJIEHTU(UKALIUIO HEOPTAaHUYECKUX U OPTaHUYECKHUX COeTUHEHUM.

IMpakTuueckas padora Ne 3 (0112 08yxuacosoeo éapuanma uzyuenus Kypca). ' eHeTHUecKas CBsI3b MKy Pa3IMYHBIMH KJIACCAMH HEOPTAaHHMYECKUX U
OPraHN4YEeCKUX BEILIECTB.



IVNTAHUPYEMBIEPE3VIJIBTATBI U3VUEHWA YYEBHOI'O IIPEJIMETA«XUMUA»HA YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUA

BoinyckHuK Ha 6a30BOM YPOBHE HAYYHTCH:

— INOHUMAaTh XUMHYECKYI0 KAPTUHY MHpPa KaK COCTaBHYIOYAaCTh LICJIOCTHONM HAYYHOW KapTUHBIMUPA;

— PacKpbIBATh POJIb XUMHUU U XMMHUUYECKOI'0O IIPOU3BOJICTBA KaK IPOU3BOAUTEIBHON CHUIIBI COBPEMEHHOTI'O OOIIIECTBA;

— (GOopMyIMpOBATh 3HAYCHUE XUMUH U €€ JOCTHUKEHUH JJII TOBCETHEBHOM KU3HUYECIIOBEKA;

— YCTaHAaBJIMBATbB3aUMOCBA3bMEXKAYXUMHUEUNIPYTUMHUECTECTBEHHBIMUHAYKaMU;

— (popMyITHPOBATHOCHOBHBICTIONOKEHUSTCOPUUXUMHUYECKOTO  CTPOSHHUSI  OpraHMdeckux coeamHeHuit A. M. bByrtinepoBa wu
WJUTIOCTPUPOBATHUXIIPUMEPAMUN30PraHUYECKOMNHEOPTaHNYECKOMXUMUY;

— apryMEHTHPOBAaTbyHUBEPCAIbHBINXAPAKTEPXUMUYECKUXIIOHATUM, 3aKOHOB U TEOPHUM LI OPIraHUYECKON U HEOPraHUYECKOMXUMUM;

— (opmynuposats [lepuonnueckuii 3akon [[. . MeHnneneeBan 3aKOHOMEPHOCTH U3MEHEHUH B CTPOCHUU U CBOMCTBAX XMMHUYECKHUX
AJIEMEHTOB M 00pa30BaHHBIX MU BEIISCTB HAa OCHOBE [lepmoanyeckoit cuctembl Kak rpadguaeckoro oroopaxkenus llepuoanaeckoro 3akoHa;

— XapakKTEepHU30BaATHS-UP-3JIEMEHTHL, ATaKKeKeIIe30IIouxIonoxenutosl lepuoguueckoiicucreme/l.1M1.Menneneena;

— KjJaccu(uIUpoBaTh BHUJIbBI XUMHYECKOW CBS3UM M THUIIBI KPUCTAJUIMYECKUX PELIETOK, OOBSICHATh MEXaHU3Mbl HMX OOpa3oBaHUS U
JIOKa3bIBaTh €IUHYIO NIPUPOLY XHUMHUUECKUX CBsI3el (KOBaJEHTHOM, MOHHON, METalIMUYE€CKOM, BOJOPOIHOMN);

— OOBSICHSTH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB, UCIIOIB3YSI SIBICHHUSI H30MEPHUH, TOMOJIOTHH,AJUIOTPOITHH;

— KiIaccu(uuupoBaTh XUMHUYECKHE pEaKUUM BHEOPraHMYECKOM M OpraHMyecKod XHMMHMH 110 pa3jIMyHbIM OCHOBAaHUSIM U
YCTaHaBJIMBaTbCIEU(UKYTUIIOBPEAKIITUHOTOOIIETOUEPE30COOEHHOECKEAUHUTHOMY

— XapaKTepHu30BaTh T'MAPOIN3 KaK CIIEHIM(PUYHBIN OOMEHHBIN MPOLECCUPACKPBIBATHETOPOJIbBKMBONNHEKUBOUIIPUPOIE;

—  XapaKTepHU30BaTh DJICKTPOJIN3 KaK CIIEHM(DPUUHBINA OKUCINUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLIECC UEr0o MPaKTHYECKOEe 3HAUEHNE;

— XapaKTepHU30BATBKOPPO3UIOMETAITIOBKAKOKHCIUTEIBHO-BOCCTAHOBUTEIBbHBIHIIPOIIECCUTIPEIAraThCOCOOBI3AIIUTHIOTHEE;

— KJIaccupUIIMPOBATh HEOPTAaHUYECKHUE U OPTAaHUUYECKHUE BEIIECTBA;

— XapaKTepHu30BaTh OOIIME XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX KJIACCOB HEOPTaHMYECKHUX M OPraHUYECKUX COEAUHEHUH B IUJIaHE OT
00111erouepe30Cco00eHHOEKEIMHUYHOMY ;

— HCIOJB30BaTh 3HAKOBYIO CUCTEMY XUMHYECKOTO S3bIKa JJI OTOOpakeHUsI cocTaBa (XUMHUUECKHE (POPMYIIbl) U CBOUCTB(XUMUYECKUE
YpaBHEHUSI )BEIISCTB;

— HCIIOJIb30BaThIIPABUIIAUHOPMBIMEKIYHAPOTHOMHOMEHKJIIATYPBI I Ha3BaHUH BElIeCcTB Mo GopmyiaM U, Ha00OPOT, A1 COCTABICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (hOPMYJT COCAUHEHHUN 110 NXHA3BAHUSIM;

— 3HaATh TPUBHAIbHBIC HA3BAHUS BAXKHEUIITNX B OBITOBOM OTHOIIIEHUH HEOPTAHUYECKUX U OPTaHUYECKUXBEIIECTB;

— XapakTepu30BaTh CBOMCTBA, IMMOJTYUYECHHUE U TPUMEHEHUE BaAXXHEUIIINX TIPEJICTABUTENICH KJIACCOB OPTAaHUYECKUX COSTMHCHUN (QJIKaHOB,
aJIKEHOB, AJKWHOB, aJKaJIMCHOB, apOMATHUYECKUX YTJIEBOJIOPOIOB,CIUPTOB,(PEHOIOB,alIbICTHIOB, IPEIEIbHBIXOJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, CJIOKHBIX 2(UPOB U JKUPOB, YTIIEBOI0B, aMUHOB,aMHHOKHCJIOT);

— yCTaHABJIMBATh 3aBUCUMOCTh YKOHOMHKHU CTPAHBI OTJIOOBIYU, TPAHCTIOPTUPOBKU U MepepabOTKU YTJIEBOIOPOIHOTO ChIphs (HeTH U
MIPUPOIHOTOTA3A);

— DKCIEPUMEHTAJIbHO MOJTBEPKJIaTh COCTAaB WU CBOMCTBA BAXXHEUIIMX IIPEJICTABUTENIEH M3yUYEHHBIX KJIACCOB HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB C COOJIIOJICHHEM TIPaBUJI TEXHUKH OE€30MaCHOCTH JJIsI pabOThl ¢ XMMHYECKHMH BEIISCTBAMH U J1aO0OpPaTOPHBIM
00opynOBaHUEM;

— XapakTepu30BaTh CKOPOCTh XUMHUYECKOU PEAKIIUU U €€ 3aBUCUMOCTH OT Pa3IUYHBIX(aKTOPOB;

— XapakTepHu30BaTh XUMHUYECKOE PABHOBECHE U €r0 CMEIICHUE B3aBUCUMOCTUOTPAZIINYHBIX(PAKTOPOB;



— HpOI/I3BOI[I/ITB paC‘-ICTI:I 10 XMMHNYCCKUM (bopMynaM nu ypaBHCHI/IHMHaOCHOBGKOHI/I‘-ICCTBCHHLIXOTHOH_IeHI/If/'IMG)K,Z[yy‘-IaCTHI/IKaMI/I
XUMHUYECKUXPEAKIIHNIA;

— coluronaTe TMpaBWiia JKOJIOTHMYECKOW O€30MacHOCTH BO B3aMMOOTHOIICHUSIX C OKpYXKamOMIeH cpeaoid mnpu OOpallleHHuu C
XUMHUYECKUMH BEIIECTBAMHU, MaTEpHAIAMU UITPOIIECCAMH.

BLIl'[yCKHI/IKH36330BOMypOBHeHOJIy‘{HTBO3MO)l(HOCTLHay‘lI/ITLCﬂ:
—  UCNONIL308AMb MEMOObl HAY4YHO20 NO3HAHUS NPU 6bINOJIHEHUU NPOEKMOE U y'i€6H0-uCCJl€0060m€JZbCKMX 30044 XUMUYECKOLL memamuxu,
— NnpocHO3Uposanib CmpoeHue u CBOUICMBA HE3HAKOMBLX HeopeaHU4YeCKuUx U OpeaHuyecKux eeuyecme Ha OCHOBEaHaN02UlUL,

—  NPOCHO3UPOBAMb MeEYeHUe XUMUUECKUX NPOYecco8 6 3a8UCUMOCMU OM YCI0GUU UX NPOMEKAHUs U Npedidazams CnocoObl YNPAeieHUs.
IMUMURPOYECCAMUL,

—  YCMAaHasIu8amy 63auMOCEs3U XUMUU C NPEOMEMAMULYMAHUMAPHO20 YUKLA (361K0M, Iumepamypou, Mupo8otl Xy00HCeCmeeHHOU Ky 1bmypoil);

—  pAcKpuleamsv poib XUMUHECKUX 3HAHUL 8 0YOVWeunpaKmuyecKotuoesmenibHoOCmi,;

—  pPAcKkpwieamsv poib XUMUYECKUX 3HAHULL 8 (POPMUPOBAHUU UHOUBUOYATILHOUOOPA3Z08AMENbHOUMPAEKMOPUU,

—  NPOCHO3UPOBAMb CNOCOOHOCMb HEOP2AHUYECKUX U OP2AHUYECKUX 8euecms NPoasisimb OKUCIUMENbHbLE U/UIU 80CCIMAHOBUMENbHbLE CEOUCTEA C
yuemom cmeneHetl OKUCIEHUs 2NEMEHMO8, 00PA3yIOUWUXUX,

— apeymenmuposams eOUHCMBO MUPA eujecms YCmaHo8IeHUeM 2eHeMUYeCcKoll C85A3U MeHc0y HeoP2AHUYECKUMU U OPeAHUYECKUMUBELYECTNEAMU,

—  g1adems XuMu4eCcKuUM 3blKOM 0Jisi 0002AWEHUACIOBAPHO20 3ANACA U PA3SUMUSAPedU,

—  Xapakmepuzoeamsv CMAHOBIEHUe HAYYHOU meopuu Ha npumepe omxpvimus Ilepuoouueckoeo 3akoHa u meopuu XUMUYECKO20 CHPOEHUs
OpeaHUYeCKUX8euecms,

—  Kpumuuecku OMHOCUMbCA K NCEBOOHAYYHOU XUMUYECKOU UHDOpMayUul, NOIyYaemoll U3 pasHblXUCmoyHuKos,

— noHumamuv 2106anbHble NPodAEMbl, cmosiue nepeouenoseuecmeom (IKono2udecKue, dHePIeMmuUUecKue, Culpbeeble), U Npediazams Nymu ux
pewerusl, 8 mom Yucie u ¢ NOMOWbIOXUMUL.



TEMATHUYECKOEIUIAHUPOBAHUE.OPT AHUYECKA SI XUMUSL. BA30BbIN YPOBEHb. 10 KJIACC

(1 u B Hexento, Becero 35, U3 HUX 24 — pPeE3EpPBHOE BPEMSI)

N Tema. IInannpyemble pe3yJibTaThI
0
Hara JleMoHCcTpanus ONbITOB. OcHoBHoOecoAepKaHNEYPOKA JIn4HOCTHBIE
n/n IIpeameTHbIE
HUcnoan3oBanue HOP MertanpeameTHbie
TEMA 1. TEOPUA CTPOEHUA OPTAHUYECKUX COEJUHEHUUN
Habnronenue, Hcnonvzoeams OCHOBHEBIC
1 MeToabpl HAyYHOI'O PeryasiTuBHbie:
MPENIOIOXKEHHUE, HHTEJUIEKTYaJIbHBIE
MO3HAHU. 1. CraBuTh yueOHBIC 3a]a41 HA OCHOBE
runore3a. [Touck orniepanuu (¢popmynuposams
JdeMoHcTpanuu. . COOTHECEHHS TOTO, YTO YK€ U3BECTHO U
N 3aKOHOMEPHOCTEMN. TUNOTE3Y, NPOGOOUMb AHATIN3 N
BuneodparmenTsl, ciaiasl ¢ N YCBOEHO YYaIlIUMCsl, X TOTO, YTO €HIé
Hayunsrii 5kcriepruMeHT. " CUHTE3, 00001IIeHNE,
H300pKEHUSIMUXUMHYECKO HEU3BECTHO.
N BriBog. 8b1A6/151Mb TPUUNHHO-
" 2. CaMOCTOATENBHO O0HAPYKUBATH H
CIIEJICTBEHHBIE CBSA3H),
J1ab0paTOPUH,ITPOBEICHUS (dhopMymupoBaTh yaeOHYIO
POGOOUMb SKCIEPUMEHT N
XUMHUYECKOTO3KCIIEPUMEHTA npobJaeMy,onpeneNsiTs Heib yueOHou
U Qurcuposamsv ero
JIeSATeIbHOCTH.
pe3yabTaThl
C IOMOIIIBIO POJTHOTO A3bIKA U
Ilo3HaBaTeJbHBIE:
SI3pIKa XUMUU.
> 1. CaMOCTOSATEIBLHO BBIIAEIATE U
IIpenmer CraHoBIEHUE Paznuuams npenMeTsl (hopMyTHpPOBATH IO3HABATEIBHYIO LCIb.
OpraHI/ILIeCKOI\/’I OpraHquCKOﬁ XUMHUHU KaK OpraHquCKOﬁ "u 2. AHaHI/I3I/Ip0BaTB,CpaBHI/IBaTB,
XUMUH. Hayku. Butanusm u ero HEOpPTraHW4YEeCKOM XUMUH, KJ1acCH(pUUMPOBATh 1 060011aTh PaKThl 1
kpax. Onpeaenenue MHUHEpaJIbHbIE U ABJICHUA.
JdemoHncTpanum.
Komnexis 3JIEMEHTHOT'O COCTaBa OpraHuyecKHe BEIIeCTBa.
TPHPOTHBIX OpraHH4YeCKHX Knaccuguyuposams KommyHHuKaTHBHBIE:
I/ICKyCCTBeH’HBIX - COEIMHEHU. OpraHuyYyecKue BelecTBa no 1. CaMOCTOSTENILHO OPraHU30BbIBATH
CHETCTHYCCKIX I1naBnenue, oOyriInuBaHUE UX OPOUCXOXKJICHUIO HA y4eOHOe B3aUMOJCHCTBHE B IpyIIe
OpTaHHUECKHX U TOPEHUE OPTraHUYECKUX IIPUPOJHBIE, UCKYCCTBEHHbIE (ompezensTh 00LIME LeNH, PACIPEACIIATh
N BelIeCTB (Ha MpUMepe U CUHTETHUYECKHE. pOJIH, IOroBapuBaTLCs APYT € APYTOM 1
COEIVHEHUH,
MATCDHATOB 1 caxapo3bl). Ilposooums u nabarooams T.JL.).
p JINYHOCTHBIE:

U3EJIUN U3 HUX.
JlaGopaTopHble ONbITHI.
1. Onpenenenue
3JIEMEHTHOTO COCTaBa
OpPTaHUYECKUX
COCTUHEHUM.

XUMHYECKUN OKCIICPUMCHT.

1. ®opmupoBaTh OTBETCTBEHHOE
OTHOIIEHUE K YYEHHIO.

2. opMUpPOBATH CAMOYBKEHHS U
SMOLMOHAJIBHO- [IOJIOXKUTENBHOE
OTHOIICHHE K cebe, TOTOBHOCTh
OTKPBITO BbIpa)kaTh U OTCTaUBAaTh CBOIO
HO3ULIHUIO.




Teopust ctpoeHust

OPraHUYCCKUX COGHHHGHHﬁ.

JlaGopaTopHble ONbITHI.

2. UsroroBienue moaemueii
MOJIEKYJI OPTraHUYECKUX
COCIUHCHU.

OCHOBHBIE TTOJIOKEHUS
Teopuu cTpoeHus A. M.
byrneposa. BaneHTHOCTS.
DeMeHTHI C TOCTOSTHHOM
U IIEPEMEHHOU
BaJICHTHOCTBIO.
CtpykTypHBIE POPMYITBI
HeopeaHUuyecKux u
OpPraHMYECKHX BEIIECTB.
Tunsi yenepoousix yenouex:
JIUHEUHAs, pa36emeneHHAs,
samxHymas. Kpamuocmo
XUMUYECKOU CEA3U.
Hzomepus. Buowi
uszomepuu. Ilonsitue o
B3aMMHOM BIIMSTHUU
aTOMOB B MOJIEKYJIax
OpPraHWYECKHX BEIIECTB.

Ob6vacHams IPUIUHBI
MHOT000pa3us
OpPraHUYEeCKUX BEIISCTB U
0COOCHHOCTH CTPOCHHSI
aroma yrieponaa. Paziuuams
TIOHSATHUS «BaJICHTHOCTH» U
«CTEIICHb OKUCIICHUS,
onepuposams AMH.
Ompaosicamsb COCTaB U
CTPOEHHE OPTaHHUYIECKUX
COECUHEHMI C OMOIIBIO
CTPYKTYPHBIX (GOPMYIT U
MOOenuposams uxX
MOJICKYJbL. Pazaiuuamo
TOHATHUS «KA30MEP» U
«TOMOJIOTY.

Hasvieams N3y9IeHHBICTIONOXKCHUS

TCOPUHU XUMHNYCCKOI'O CTPOCHUA A.

M.Bbytaeposga.

PeryisiTHBHBIE:

1. BeiiBuraTh BEpCcUM peIeHus
npoOJIeMbl, 0CO3HABATh KOHEUHBIN
pe3ynbTaT, BEIOUPATh U3 MPEII0KEHHBIX
WUCKATh CAMOCTOSTEIBHO CPEJICTBA
JOCTIKEHHSALIEIIH.
Ilo3HaBaTe/IbHBIE:

1. Ctpoutsiiorndeckoe paccyXaeHne,
BKJTIOYAIOLIEE YCTAHOBIICHHE
MPUYMHHO- CJIEICTBEHHBIXCBS3CH.
KoMMyHMKATHBHBIE:

1. VauTsiBaTh pa3Hble MHEHUS 1
WHTEpeChl HOOOCHOBHIBATH
COOCTBEHHYIOMO3HUIIHIO.
JIMYHOCTHBIE:

1. ITposiBASITH YCTOHYMBBIN YIEOHO —
MO3HaBaTEeNbHBI HHTEPEC K HOBBIM
croco0aM pereHus 3a1ad.

TEMA 2. YI'JIEBOJAOPO/bI U UX TTPUPOJHBIE NCTOYHUKU

ITpupoaHsbIil ra3 Kkak
HUCTOYHUK YTJIEBOAOPOIOB.
HdemouncTpanun. Komrexius
BEIIIECTB U MaTEePHUAJIOB,
MOJy4YaeMbIX Ha OCHOBE
OPUPOTHOIO rasa.

ITpuponnslii ras, ero
COCTaB U HapaBIICHUS
HCIIOJIL30BaHUS B
KayeCcTBE TOILIMBA U
XUMHUYECKOTO CHIPhSI.
Komnsepcus memana.
Cunmes-eas u e2o
UCNONL308AHUE OIS
NOYYeHUs. CUHMEMU4ecKo20
OeH3UuHa U MemaHoaa.

Xapaxmepuzoeams cOCTaB
OCHOBHBIC HAIPABICHUS
HCTIOTE30BAHUS U
nepepadOTKH MPUPOTHOTO
raza. Yemanasnueamo
3aBUCHMOCTD MEXIY
o0beMaMH JOOBIYH
npupoaHoro raza B PO u
oroxeToM. Haxooumes
B3aMMOCBS3b MEXTY
U3y4yaeMbIM MaTEPHAIIOM U
Oynyuieit
npo¢eCcCUOHATLHONIEATEIbH
OCTBIO.

IIpaBuia SKOJIOTHYECKH
TPaMOTHOIO TTOBEACHUS U
0e30macHOro oOpalleHus C
MPUPOJTHBIM ra30M B OBITY M Ha
MPOU3BOJICTRE.

PeryasiTuBHbI€:

1. CocraBnsth (MHIUBUAYATHHO WIIN
B TPYIIIE)IUIaH PEUICHUSTIPOOIEMBI.
2. Paboras no ruany, cBepsTh CBOU
JIEACTBUS C LENBIO U, IPA
HE00XO0IMMOCTH, UCTIPABIISTh
OIINOKMCAMOCTOSTENLHO.

3. B ouanore ¢ yuurenem
COBEPIICHCTBOBATH CAMOCTOSTEIILHO
BBIPa0OTAaHHBIC KPUTEPUH OLICHKH.

Ilo3HaBaTeJbHBIE:

1. BoIsSBIATH NIPUYMHBI U CIIEACTBUS
MPOCTBIXSIBJIEHUMN.

2. Co3iaBaTbCXeMaTHYECKHE MOZEIIH C
BBIJICJIEHUEMCYIIECTBEHHBIX
XapaKTepPUCTUK OOBEKTA.

3. [IpeoOpa3oBbIBaTEUH(OPMALIUIO U3
OJIHOTO BUJA B Ipyroi (Tabnuiy B




IIpenensHbIE
YTJIEBOJOPOABL. AJIKaHBI.
demoncrpanumn.lllapoctepxa
€Bble 1 00BEMHBIEC MOJIENN
MOJIEKYJI IEPBBIX
NpeACcTaBUTENIEH Kilacca
ankaHoB. Pu3n4ecKue
CBOMCTBa ra3000pa3HBIX
(mpoman-0yTaHoBasi CMeCh
B 32)KUTAJIKE), )KUIKUX
(6em3uH)uTBEepABIX(TTapadu
H)aJIKaHOB: arperaTHoe
COCTOSIHHE, paCTBOPUMOCTH
B Boze. ['openue nponan-
OyTaHOBOI cMecH
(3axxuranka).
OTHOLIEHUEATIKAHOBKPACTB
opyliepMaHTaHATaAKAIUSIHOP
omHo#BoIe/

3HadYeHNE TIPUPOTHOTO
ra3a M WHBIX MpeaeTbHBIX
YIJIEBOJIOPOJIOB B KAYECTBE
TOIJINBA U XUMUYECKOTO
CBIPBSI.
MeraHuapyrucaikaHbIKaK
COCTaBHASI4YaCThIIPUPOTHO
roraza. XUMHY€ECKHECBOIC
TBaMeTaHa,00yCIIOBINBAIO
IIHUE €TO MPUMCHEHUE
(ropenue,
MMUPOIN3,TAIOTeHUPOBAHU
e).

I"'omomoru merana,
W30MEpHsT U HOMEHKJIATypa.
HerunpupoBanue
stana.Kpexune u
usomepuzayus aIKaHos.
AnxunvHvie paouxanbl.
Mexanusm
€c680000HOPAOUKATLHO2O
2a102eHUPOBAHUS ANIKAHOB.

OmnpenensaTsb

MIPUHAJIEKHOCTh BEIIECTB K
Ppa3IUYHBIM THUIIAM

(IpenenbHBIM UIIH

HEIpeAeabHbIM) U KjlaccaM
yriiesoaopoaoB. Ha3zeiBats

HUX [0 MEXAYHapOAHOMI
HOMEHKJIaType,

XapaKTepU30BaTh CTPOCHUE

U CBOMCTBA BaXKHEUIITUX
MpeacTaBuTeNel, HabMOIaTh U
OITMChIBATh HGMOHCTpaHHOHHBIﬁ
SKCIIEPUMEHT C IOMOILBIO POIHOTO
A3bIKA U s13bIKa XuMuu. O000111aTh
3HaHUA U O€JIaTh BBIBOABI O
3aKOHOMEPHOCTSIX U3MEHEHHUS
CBOICTB yIJ1€BOAOPOAOB B
TOMOJIOTHYCCKUX pAaax. Pazaunuath
TIOHSITHUSL KU30MEP» U «T'OMOJIOT».

TEKCT | TIp.).

KoMMyHUKATHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHE
Y TIO3HIINIO, 337]aBaTh BOIIPOCHI, CTPOUTH
MOHSITHBIC TSI TAPTHEPA MMOHSITHUS.

2. YUUTHIBaTh pa3Hble MHCHUS U
CTPEMHUTHCS K KOOPIAWHAINH Pa3TMIHBIX
MTO3UIINI BCOTPYIHUIECTBE.

JIMYHOCTHBIE:

1. IlocTeneHHO BBICTPanBaTh
COOCTBEHHOE 1IETIOCTHOE MUPOBO33PEHHE:!
0CO3HaBaTh MOTPEOHOCTH U TOTOBHOCTH K
caM000pa30BaHMIO, B TOM YHCIIE U B
paMKax caMOCTOSITENIbHOW JEATEIbHOCTH
BHE IIKOJIBI.

2. OmenuBath coaepxaHue (HCXOIS 13
COIIUAJIBHBIX U JIMYHOCTHBIX HCHHOCTCﬁ),
o0ecIeurBaroIIee JINIYHOCTHBIN
MOpPaJILHBIN BBIOOD.

OTUIICHOBBIE
YIJICBOAOPO/IbI, UIH
aJIKeHHI.

JdemoHcTpanum.
[TapocrepkHEBasIHOOH
€MHAasIMOJICJTUMOJICKY
neTANICHA. ['opeHue
stuneHa.Konnekmus
«ITonuaTUiiEeH U U3eNus U3
HETO».

JlaGopaTopHbie ONBITHI. 3.
ObnapyxeHue
HETpPEeAeIIbHBIX COSTMHEHUH
B KHUIKUX
HEePTENPOayKTaX.

OTUJIEH KaK
MPEJICTABUTEIb aJIKSHOB.
Ilonyuenue saTusieHa B
MIPOMBIIIIIIEHHOCTH
(merunpupoBaHUe dTaHA)
U B 1abopaTtopuu
(merumpararmus 3TaHONA).
CsoiicTBa (ropeHue,
OpoMHpOBaHUE,
TUJIpaTaIHs,
MOJIMMEpHU3aLysl,
OKHCJICHUE PaCTBOPOM
KMnO4) u npuMmeHeHue
sruneHa. [lonustuien.
Ilponunen.
CmepeopezynaprHocms
nonumepa. OCHOBHBIC
TMIOHATHS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX

Haszvieams no

MEXAYHapOJHON

HOMEHKJIAType aJIKEHBI C
ITOMOIIBIO POJTHOTO SI3BIKA U
SI3BIKA XUMHUU.
Xapaxmepuszosamuo

CTPOEHHUE, CBOMCTBA,

CIOCOOBI MOYyYEHHUS U

001aCTH TIPUMEHEHUS

JTHJICHA.

Habnarooame,

CaMOCTOATEIBHO HPOBOOUMb

U ONUCHIBAMb XUMHUYECKUN
SKCTIEPUMEHT.

Yemanasnuseams 3aBUCUMOCTD
MEXy TUIIOM CTPOCHUS
YIJI€BOJIOPOJia U €r0 XUMUYECKIUMHU
CBOWCTBaMHU Ha MPUMEPE
JIOTUYECKUX CBSI3EH: NpeaeibHbIN

PeryasiTuBubIe:

1. O6HapyxuBath U GOpMyITHPOBATH
y4eOHYI0 MTPOOIeMYTION
PYKOBOJCTBOMYYHTEIIS.

2. CTaBUTBIENBACATENIFHOCTH Ha
OCHOBE TIOCTaBJIEHHOU MPOOJIEMBI U
npeJiaraeT HECKOJIBKO CIIOCOO0B ee
JTIOCTHKECHMSL.

3. CaMOCTOSITENIHO aHATU3UPOBATh
YCIIOBHS IOCTHIKEHUS LIEIH Ha OCHOBE
yuéTa BBIJICIICHHBIX YUUTEIEM
OPHUEHTHUPOB JCUCTBUS B
HOBOMY4eOHOMMaTepuaie.
Ilo3HaBaTeJbHBIE:

1. OnpenensTh BO3MOXKHBIE HCTOYHUKH
HEOOXOIUMBIX CBEJICHHI, IIPOU3BOIUTH
MOUCK UH(pOpMALNHY, aHATU3UPYIOT U
OIIEHUBAIOT €€ I0OCTOBEPHOCT.

2. CaMOCTOSITEIBHO BBLACIATH U
(dhopMynrupoBaTh MO3HABATEIBHYIO 1IETb.




coeqvHEeHUH. Peaknnn
MMOJIUMEPU3AIUH.
[MommsTHnen n odnactu
€ro NpUMEHEHHSI.
Lonyuenue
NOAUSIMUTCHANOTUMEPUAYUE
Ul 9MUNEHA, NOTURPORUTIEHA
noauMepuUsayueunponuiend.
IIpasuno B. B.
Mapxosnuxoea Ha npumepe
nponunena. KauecTBeHHBIE
peaKkiyy Ha HenpeeabHbIe
COCUHEHHUS:
obecrBeunBaHre OPOMHOMN
BOJIBI U PacTBOpPa
repMaHraHaTa Kaius.
Tomonozuueckuti pso smu-
JIEHOBbIX Y2l1e8000P0008,
uzomepus (yenepoonozo
cKenema u noN0ACEeHUs
Kpammuou cés13u),
Homenxnamypa. Ilonyuenue
3TWIEHA JeruapaTanuei
3TaHOJIa U
JEruIpUPOBaHUEM FTaHa.

— peaKIy 3aMeICHHUS,
HEIpeaeIIbHbIN — peaKIuu
OPUCOCTUHECHUSI.

3. ®opMupoBaTh YMEHHS HAOMIOATh,
JIeNaTh BBIBOJIBI TIPH MIPOBEACHUH OIIBITOB,
yMeHUs paboTaTh ¢ KHUTOH U ¢
MEePUOIUYECKON CUCTEMOH.
KoMMyHHKATHBHBIE:

1. ®opmupoBaTh yMeHuUs paboTaTh B
napax, OTBe4aTh Ha BOMPOCHI yUUTEJIs,
YMETh UCIOB30BaTh XUMHUUECKHH SI3BIK,
yMeHne paboTaTh ¢ XUMHUIECKOH
MOCYAOM.

2. Bajgeth MOHOJIOTHYECKOH 1
JUAOTHYECKOW (hopMaMu pevr B
COOTBETCTBHH C HOPMaMH POJHOTO
SI3BIKA; BBIPAYKATh CBOU MBICIIH C
JIOCTATOYHOM MOMHOTON U TOUHOCTBIO.
JIMYHOCTHBIE:

1. TIposiBNSTH OTBETCTBEHHOE OTHOILCHHE
K 00YY€HHI0, yBAKUTEIILHOE OTHOIICHUE
K CTapIIuM U MJIQIIIAM TOBapHUINAM;
0CO3HaBAaTh IICHHOCTH 3I0POBOTO U
6e3omacHoro obpasa JKHU3HU.

2. ®opMHUpOBATH OTBETCTBEHHOE
OTHOIIEHHUS K YICHHUIO, TOTOBHOCTH U
CHOCOOHOCTH, O0YYaIOIIHXCS K
CaMOpPa3BHUTHIO U CaMOOOPa30BaHUIO.

JlneHoBEIC
YIJIEBOAOPOIBI.
Kayuayxku.
JdemoncTpauum.
Mopenu
(TmapocTep>KHEBBIE U
00BEeMHast) MOJICKYJI
1,3-Oyraguena u 2 -
metui-1,3-0yraareHa
(u3otmpeHa).
Pasnoxxenne kayuyka
IpU HarpeBaHUH,
HCIIBITAHUE
MPOAYKTOB
pas3noxeHus Ha
HeTpe- JeIbHOCTb.
Komneknun
«Kayuykn», «Pe3nna

KayuykuerocsoiicrBa.Byn
KaHU3alus KaydyKa.
Pe3una. U3onpen kak
MOHOMeEP
MPUPOTHOTOKAYUYKA.
CuHTeTHYECKNH KaydyK.
1,3-BytanuneH Kkak MOHOMEp
TUBUHUIIOBOTO U
0yTaJIneHOBOTO
CUHTETUYECKHX KaydyKOB.
MHble XuMuueckue
CBOWCTBA JTUEHOB:
rajoreHupoBaHue,
2UOpO2ano2eHUPOBaHUe,
euopuposarue. 1,2- u
1,4-npucoeounenue.
Tonyuenue ouenosvix

Haszvlieams 10 MEXAyHAPOTHOMN

HOMEHKJIATyPE JIUEHBI.

Xapaxmepuzo6ambCTpOCHUE,CBOC
TBa,CNOCOObL NOYYeHUs: U 00IIaCTH

npuMenenus 1,3-0yTaiueHa.
Habnooame u onucsieams
JIEMOHCTPALlMOHHBIN
XUMHYCCKUUIKCIIEPUMEHT.

PeryjassTuBHBIE

1. Beiienars u 0Co3HaBaTh TO, YTO yIKE
YCBOEHO H YTO €IIle TIOJUICKHUT YCBOCHUIO,
OCO3HAIOT Ka4eCTBO M YPOBEHb YCBOCHUSI.
2. CraBuTh y4eOHYIO 33/1a4y Ha OCHOBE
COOTHECEHMsI TOTO, UTO YXKE U3BECTHO U
YCBOEHO, U TOTO, YTO €I[¢ HEU3BECTHO.
Ilo3HaBaTebHbIE
1. Ilouck u BeIAETIEHHE HEOOXOIUMOI
nH(pOpMAIUH; TPUMEHEHHE METOI0B
MH(GOPMAITMOHHOTO TTOMCKA, B TOM YHCIIE
C TTIOMOIIBI0 KOMIIBIOTEPHBIX CPEIICTB.

2. AHanu3upOBaTh OOBEKT, BBIACIIAS
CYIIECTBEHHbIEC U HECYIIECTBEHHBIE
MPU3HAKY.

KoMMYHMKaTHBHbIE

1. YuuThCcsi OpraHu30BBIBaTH U

TJTAHUPOBATH YU4EOHOE COTPYIHUYECTBO C




1 U3CIIUA U3 HECH.

yenegodopodos memooom C.
B. Jlebeoesa u
O0e2uopuposaruem aiKaHos.

YUIHUTEJIEM U CBEPCTHUKAMH.
JINYHOCTHLIE
1. ®opmupoBaTh IO3HABATEIHHBIC

Tomonozuueckuti pso HHTEPEChI, HHTSIUICKTYaIbHbIC
CONPSIIHCEHHBIX OUCHOBBIX TBOPYECKUE CIIOCOOHOCTH.
Veneso0opo0os,

HOMEHKIamypa.

AnETUIICHOBBIE
YTJIEBOAOPOIBI, WU
AIIKUHBI.
JdeMoHcTpanuu.
Mopenu
(mmapocrep>kHeBas u
00BEeMHas) MOJICKYJIbI
anerwieHa. 'opeHue
areTuiIeHa.
JlaGopaTopHble ONbITHI.
4. Ilonyuyenue u
CBOICTBa allETUJICHA.

BricokoTemneparypHoe
IUTaMs alleTUJICHa KakK
oAHa U3 o0JIacTel ero
npuMeHenusi. [lomyuenue
areTUIIeHa MUPOTU30M
MeTaHa U KapOWIHBIM
criocoboMm. [lonyuenue
Kapbuoa Kanvyus.
XuUMHYECKUE CBOMCTBA.
aleTuJIeHa:
raJjoreHupoBaHue,
THJIPOTAIOTCHUPOBAHUE
(X7TOpBUHUI U
MTOJTUBUHUIXJIOPU,
ErONMpPUMEHCHHUE),
ruapaTanus(peakuus
M. I'. Kyuepoga),
Tpumepu3saius (peakius
H. J. 3enunaCKOTO).
Tomonoeuuecxuii pso,
u30Mepusl, HOMEHKIAMYpPa
ATKUHOS.

Haszvlieams 10 MEXAyHAPOIHOMN
HOMEHKJIAType aJIKUHBI C
IMMOMOIIIbIO POJTHOTO SI3bIKA U SI3bIKA
XHUMMUH.

Xapaxmepuzoeams CTpOEHHE,
CBOCTBA, CIOCOOBI TTOJTYUYCHHUS U
00J1acTH IIpU MEHCHUSI arleTUJICHA.
Habnwooams, camocmoamenvro
npo8ooOUmMs U ONUCHIBAMb
XUMHUYECKUUN SKCIEPUMEHT.
Omauuams OCOOCHHOCTH PEaKITUA
TMPUCOEIUHEHUS y arleTUIeHa OT
peaxkiuii IpUCOeIUHEHUS dTUJICHA.

PervasiTuBHble:

1. CaMOCTOSTENBHO OCO3HABATH MIPUINHEI
CBOETO ycIexa WiIH Heyclexa U HaXOAUTh
CIIOCOOBI BBIXOJIa M3 CUTYallnH HeycIexa.
Ilo3HaBaTe/IbHbIE:

1. CTpouTh JIOTUYECKOE PACCYXKICHUE,
BKITIOYAIOIIEee YCTAHOBIICHHE
MPUYUHHO-CIIEJCTBEHHBIX CBS3EH.

2. OCynIeCTBIIATh paCIIAPEHHBIH

MOUCK UH(pOpMAIHH C

WCTIONIb30BaHMEM PECYPCOB OHOIHOTEK
ullHTepHera

KomMmyHukaTuBHble:

1. ®opmynrpoBaTh cOOCTBEHHOE MHEHHE
WTIO3UIIHIO, apTyMEHTHPOBATh U
KOOPJMHUPOBATH €€ C MO3UIUAMHU
HNapTHEPOB B COTPYAHUYECTBE IIPU
BEIpa0OTKE OOIIEeTo pemeHus B
COBMECTHOMIESITEIBHOCTH.
JIMYHOCTHBIE:

1. BeicTpanBaTh COOCTBEHHOE IIETIOCTHOE
MHPOBO33pEHHE: 0CO3HABATH
MOTPEOHOCTh U TOTOBHOCTH K
caM000pa30BaHHIO, B TOM YHCJIE U B
paMKax caMOCTOATEIILHON e TeTbHOCTH
BHC IIKOJIBI.

ApomMaTtudeckue

yriaeBoaopoabl, U apCHbI.

JdemMoncTpannu. O0semMHas
MOJIENIb MOJIEKYJIBI O€H3071a.
I'openue 6enzomna.
OtHomenne 6eH301a
KOpPOMHOW(MOTHOI) BOJIE U
pacTBopy mepMaHraHara
Kanus (Ha mpuMepe
TEXHUYECKUX

OTkpeITHE O€H30I1a, €TO
CBOICTBA U TIEPBHIC
00J1aCTH IPUMEHEHUSI.
YcraHoBieHue
XHUMHYECKOTO CTPOCHUS
oenzona. dopmyiia
Kekyne.

Cospemennvie
npeocmasneHust

Xapaxmepuszosamuo

0COOEHHOCTH CTPOCHMUS,
CBOMCTBA U 00J1aCTH

NpUMEHEeHHs1 0eH3071a C
TMIOMOIIILIO POJTHOTO SI3bIKA U
SI3bIKA XUMUHU.

Habnwooame u onucvieams
JIEMOHCTPALIMOHHBIA XUMHUYECKUI
OKCIICPUMECHT.

PervasTuBHble:

1.®opMupoBaTh yMEHHE YUYUTHIBATH
BBIJICJICHHBIC YUUTEIIEM OPUCHTHPHI
JICHUCTBUSA B

HOBOM y4eOHOM Martepuale B
COTPYAHUYECTBE C yUUTEIIEM.
2.I1nannpoBaTh CBOM JICHCTBHS B
COOTBETCTBHUH C IIOCTAaBJICHHON
3aaueil U YCIOBUSIMU €€ peau3alii.
3. BrigBuraTh BEpCHM PEIICHIS




pacTBOpUTENEH,
COJICpKAIIUX apSHBI).

0 cmpoeHnuu ben3oa.
XHUMHUYECKHE CBOMCTBA
OcH30J1a: raJoreHHupPOBaHue,
HUTpoBaHue. [lonyuenue
benzona.l omonocbenzona—
MOAYOIL.

MpOo0OJIEMBI, 0CO3HABATh KOHEUHBIT
pe3ynbTaT, BEIOUPATh U3 MPEII0KCHHBIX
Y UCKATh CAMOCTOSITEJILHO CPEJICTBA
JTIOCTHKCHHS LIEITH.

Ilo3HaBaTeJabLHLBIE:

10 Hedts u criocobsr ce HedTs, ee cocras, XapakTepu3oBaTh COCTaB U
nepepaboTKH. (uznueckue cBolcTBa U OCHOBHBIE HallpaBICHUs
HMemoncTpanuu. npoucxosxcoerue. HUCIIOJIb30BaHUS U
O6pasoBanue DKOJIOTHYECKHE nepepaboTku HePTH.

HEe(TAHOM IJICHKM Ha IOCIEACTBHUS pa3inuBa Y cTaHaBIMBAaTh3aBUCHMOCTD
HTOBCPXHOCTH BOJBI. HedTH U cIOCOOBI GOPHLOBI MEXIyoObeMaMH JOOBIYH
OGuapyxenue ¢ HuMH. IIpoueccel HedTu B Poccun u
HENPCACIbHBIX nepepadoTKu HEPTH: OO KETOM IoCyAapCTBa.
COC/IMHEHHH B XKHIKUX pexTuduKanys, KpeKuHr, Haxonuts B3auMOCBS3b
HEe(TEMPONYKTaX. pugopmune. TIpoayKThI MEXAY U3y4aeMbIM
JlaGopaTopHbie ONBITHI. 5. nepepaboOTKH HEPTH U UX MaTepuaioM u Oynyei
OsnakomieHune ¢ HCTIOJIb30BaHUE. npo¢ecCHOHAITBHONAESATENbH
xostekuueit «Hedrs n Ilonsamue 06 okmanosom OCTBIO.
NPOAYKTEL €€ yucue. IIpaBuna skonoruydecku
nepepaboTKm». TpaMOTHOI'O MIOBEJICHUS U

Ge3omnacHOro oOpamieHus ¢

HePTenpoAyKTaMH B OBITY

U Ha NIPOU3BOJICTBE.

11 O6o06uieHne u Knaccuduxauust Knaccuduuuponars
CHCTeMAaTH3aLMUsl 3HAHUH 00 | yreponoponos YIJI€BOAOPOABI IO CTPOSHUIO
yIJI€BOIOPOJIAX. IOCTPOCHHIOYITICPOLHOTO YIJIEPOJHOTO CKeJIeTa U HaJUIHIO

CKelleTa ¥ HaTHIHIO KpaTHBIX CBSI3€U. Y CTaHABJIMBATH
KpaTHBIX CBsi3eil.B3au- B3aMMOCBS3b MEXKY COCTABOM,
MOCBSI3b MEX/Iy COCTaBOM, CTPOCHUEM UCBOMCTBAMU
CTPOCHHEM U CBONHCTBAMH yTIIEBOOPOI0B. ONKMCHIBATBI €HETH
12 Konrpoubnas pa6ora Ne 1 | yriieBoopo/I0B. ICCKUCCBAIUMEKYKITaCCaMUyTIICB

0 TeME « Y TJIIEBOJOPOIBI».

I'eneTnueckas cBSI3b
MEXy KJlacCaMu
YIJI€BOJIOPO/JIOB.

010pOJOB C IIOMOILBIO POJHOIO
SI3BIKA W SI3BIKAXUMUH.

IIpoBoauts pediekcuro
COOCTBEHHBIX JOCTH)XEHHH B
MMO3HAHUU XUMHUU

yIIIEBOAOPOI0B. AHATN3UPOBATH
pe3yabTaThl KOHTPOIBHOM
PabOTHIMBBICTPANBATHITY THIOCTHIK
SHMSKEIaeMOT Oy POBHSY CIIEIITHOCT
H.

1.OcymecTBasiTe BEIOOP

HanOoIree P(HEeKTUBHBIX

CITIoco0O0B peIIeHuUs 3a/1a4 B
3aBUCHUMOCTHU OT
KOHKPETHBIXYCJIOBHM.

2. OcyuiecTBIATh CpaBHEHHUE,
KJ1acCU(UKAIIHIO, CAMOCTOSATEIILHO
BBIOMpAsi OCHOBAHHSI U KPUTEPHUH AJIS
YKa3aHHBIX JIOTUYECKUX OTIEPAIH.
3. YMeThb onpenensiTh BO3MOXKHBIC
HCTOYHUKH HEOOXOANMBIX CBEICHUH,
MPOM3BOJUTH OMCK HH(pOpMALUH,
AQHAIU3UPOBATh U OLICHUBATH €€
JIOCTOBEPHOCTb.

KoMMyHHKaTHBHBIE:
1.CogepiieHCTBOBAaTh YMEHUE
JIOTOBAapHUBATHLCS U MPUXOIUTH K 00IIEMY
PELICHHUIO B COBMECTHOM IEATEILHOCTH.
2. Pa3BuBaTh yMeHHE POyKTUBHO
pasperiats KOHGIMKTEL HA OCHOBE y4yeTa
WHTEPECOB U MO3ULHUH BCEX €ro
Y4aCTHUKOB.

JINYHOCTHBIE:

1. Pa3BuBaTh BHYTPECHHIOK MMO3UIMIO HA
YPOBHE MOJOKHUTECIIBHOT'O OTHOIICHUSA K
IIKOJIE, TOHUMaHUS HEOOXOAUMOCTH
YYEHUs1, BBIPAXKEHHOTO B MPE00JIaJaHuN
y‘Ie6HO‘HO3HaBaTeHBHBIX MOTHBOB U
MPEMOYTEHUH COIMAIBHOTO CIIoco0a
OIICHKH 3HaHUH.

2. opMUpPOBATH IKOJIOTUIECKOE
MBINUJICHUE: YMCHHE OLICHNBATH CBOIO
JIESATEIBHOCTD U TIOCTYTIKH JPYTUX
JOJIeH ¢ TOYKU 3PEHUST COXPaHEHUS
OKPYXaloIlleil cpeibl.




TEMA 3. KUCJIOPOJICOLEPKAIIUE OPTAHMYECKHUE COEAMHEHNA

13 Cruptsr. DTHUIIOBBIH CITUPT U €0 Haszvieams 110 PerynsitubHpie
JeMoHCTpanuu. cBoiictBa. OKucIEeHNE MEX Ty HapOIHOM 1.CopmupoBaTh yMeHHE a/ICKBATHO
Monenu STaHOJA HOMEHKJIATYPE CITUPTHI. OLIEHMBAThL CBOU 3HAHUS M yMEHHS.
(1rapocTepKHEBBIE U (bepmenTaTHBHOE, Xapaxmepuzoseamo 2.DopMHpOBaTh HHTEIIEKTyaIbHBIE U
00BEMHBIC) MOJIEKYIT okcugom mean (11)). CTpOeHHMe, CBOIICTBa, TBOPYECKUE CIIOCOOHOCTH.
CIIMPTOB: METAHOIIA, XMMHYECKHE CBOMCTBA CHOCOOBI MOTYYEHHS U HosuapatenpHbIe
3TaHoJIa, STaHOJIA: JAETUApATALIMS, 006J1acTH IPUMEHEHUS 1.Copmuposath ymenne
OMUNEHETUKOTIA U B3aMMOJICHCTBHE C 5TaHOJIA U IJIMIEPUHA C aHAIM3UPOBATh, CPAaBHUBATD,
rinunepuna. ['openne HaTpHUeM, TOPEHUE. TMIOMOIIBIO POTHOTO SA3BIKA U KnaccuGuuupoBath 1 0600maTh GaKThl 1
dTaHOJIa. [Mony4enue sTanona SI3bIKA XUMHUU. SBJICHUA,
Bsaumonericteue ruapaTanmeii STuIeHa, Knaccugpuyuposamo ciupTsl KommyHHuKaTHBHbIE
9TaHOJIa C HATPUCM. WeNOUHBIM 2UOPOIUZOM 10 UX aTOMHOCTH. 1.CdopmupoBaTh yMEHHE MPE/ICTABIIATH
[Mony4enue sTuacHa 2anozensmana, OPOKEHUEM Habnwooams, camocmosmenvHo NPOJIENIAHHYIO PAGOTY.
U3 TAHOJIA. caxapos. nPoOGOOUMY U ONUCHIEAMD 2. ®opMHUpOBaTh YMEHKs paboTaTh B
JlaGoparopHbie onbIThbI. 6. T'OMOJIOrMUECKHIA psif XMMHUYECKHUI SKCIIEPUMEHT. Tapax, OTBCYaTh Ha BOIPOCHL yIUTCI,
CBOHCTBA STHIOBOTO CIMPTA. | OIHOATOMHBIX CITUPTOB, YMETh UCTIONB30BATH XMMUYECKHUI S3BIK.
7. CBOWCTBA IIIUIEPUHA. H30MepHsl, HOMEHKIIATypa. JInyHoCTHBIE
MHOTr0aTOMHBIE CIIUPTHI: 1. ®opmupoBaHrEe HHTEPECA K HOBOMY
IMUNIEHSAUKOIb, TIHLEPUH. HPEAMETY.
KauectBennas peaxmus 2. ®opmuposanue y4eOHO-
HA MHOTFOATOMHBIE M03HABATEILHOIO UHTEPECA K HOBOMY
CIUPTBHL yaeOHOMY Matepuay u vcnoco6aM
pEIIEHus HOBO YaCTHOM 3a1a4H.
14 KamenHplIit yrons. KaMeHHBIH yroib U ero Xapaxmepuzoeameo PeryiasituBHbIe:
Jemoncrpanuu. HCIIOJIb30BaHUE. MMPOUCXOXKISHUE U OCHOBHEIE 1.CamocTOATEIHO aHAN3UPOBATE
Konnexums KokcoBanue KaMEHHOTO HaIpaBJICHUs UCITOJIb30BAHMS yca0BUA

«KaMeHHBIN yroJb.
Koyuiekust npoykToB
KOKCOXUMHYECKOTO
MPOU3BOJCTBA.

YIJIs, BAXKHEHUIIUe
MPOAYKTHI
KOKCOXMMHYECKOTO
NIPOU3BOACTBA.

U nepepadoTKu KaMEHHOTO
yrist. Yemanaeaueamo
3aBUCHMOCTH

MeXIay oObeMaMHu TOOBITH
KaMEHHOTr0 yriisi B PO u
OKOIKETOM.

Haxooumwb B3auMOCBSI3b
MEX1y U3y4aeMbIM
MaTepUuaioM U OyayLiei
nmpodeccnoHaIbHON
JIeSITEIbHOCTHIO.

IIpaBuiia sxomornyecku
TPaMOTHOTO MMOBEACHUS U

JOCTIKEHHS LIeJTM Ha OCHOBE yuéTa
BBIJIETICHHBIX yYUTENIEM OPHEHTHPOB
JIEHCTBUS B HOBOM Y4eOHOM MaTepHale.
2. OcymecTBIATh KOHCTATUPYIOIINH 1
MPEIBOCXUIIAIOIINN KOHTPOJIb 110
pe3yNIbTaTy U 1O CIIOco0y NeHCTBHS;
aKTyaJIbHBI KOHTPOJIb Ha YPOBHE
IIPOU3BOJIBHOTO.

Ilo3HaBaTeJbHBIE:

1.Co3naBaTh 1 IpeoOpa30BHIBATD
MOJIEJIH ¥ CXEMBI IS pelIeHUA3a1ad.
2. O0001AaTh TTOHATUSA —




0e301racHOTO OOpaIIeHUs C

KaMCHHbBIM YTIJICM U IIPOAYKTaAMH
KOKCOXUMHUYCCKOT'O IMPOU3BOJICTBA

B 6B1Ty U IIPOMBIIIJICHHOCTH.

OCYHICCTBIIATBIIOTHYCCKYIO
OIiCpalnmro.

KoMMyHHKATHBHbBIE:

1.®opmynupoBaTh COOCTBEHHOEC MHEHHE

15 ®eno. JleMmoHCcTpanMu. CTtpoeHne MOJIEKY bl U Xapaxmepuzoeams 0COOEHHOCTH UITO3HIIHIO, APTyMEHTHPOBATD

O06beMHast MOJIeNTb MOJIEKYJIBI | (PU3HYECKHEe CBOMCTBA CTpOEHHS U CBOMCTBA (eHOoJIa Ha KOOPAMHUPOBATH €€ C MO3HIUIMHU

(enona. PactBopumocTth (enona. Bzaumnoe OCHOBE B3aUMHOTO BIHUSHUS MapTHEPOB B COTPYTHUYUCCTBE MPU

(enoma B Boge mipu BJIMSIHUE aTOMOB B aTOMOB B MOJIEKYJIE, a TAK)KE BBIPA0OTKE OOLIEro PEIEHuUs B

KOMHATHOW TeMIeparype i | MOJIEKyJIaX OPTraHUIEeCKUX CTIOCOOBI MOJIYYSHUS B 00JIacTH COBMECTHOMNIEATEILHOCTH

NPy HarpEeBAHUU. BEIIESCTB Ha IPUMEpPE MPpUMEHEHHUS (PeHOJIa C TIOMOIIBIO

Bzaumoneticteue deHosia ¢ | eHosIa. XUMUYECKUE POJTHOIO sI3bIKA U SI3bIKA XUMUH. JINYHOCTHBIE:

pacTBOpPOM LIEIOYHU U cBolicTBa (peHoa, Habarooams u onuceieams 1. ®opMHPOBATH OTBETCTBEHHOE

OpOMHO# BOJOH. NOATBEPKAAOIINUE JIEMOHCTPALMOHHBIA XUMUYECKUI OTHOMIEHHMS K YYEHHIO, TOTOBHOCTH U

KauectBeHHas peakius Ha B3aMHOE BJIMSIHHE skcniepumenT. Cobrodams CIIOCOGHOCTH, 0OYUAIOIUXCS K

(beHOJ'I C XJIOpUIOM IKEJI€3a aTOMOB: KHUCJIOTHBIC paBuJIia 3KOJIOTUICCKH CaMOpPa3BUTUIO U CaMOO6pa3OBaHI/IIO.

(H1). CBOWCTBA, peaKInH rpaMOTHOI'0 ¥ 6€30MacHOTO 2. DopMHUPOBATH CIOCOGHOCTH K
raJJorcHupoBaHusl, oOpaleHust ¢ TOprYUMHU U Ieaenonaraniio, CaMOCTOSTCIIHHOM
HutpoBanus. [lonydyenue TOKCUYHBIMH BEIIECTBAMU B OBITY MOCTAHOBKE HOBBIX y4eOHBIX
(beHOJIa nus3 M OKpY>KaroIllen cpene. 3a7a4 U MIPOCKTUPOBAHUIO COOCTBEHHOM
KaMeHHOYFOJ'II)HOI\/’I CMOJIBI U y‘qeGHOﬁ JIEITECIIBHOCTH.
U3 npou3- 60OHbIX HEH30/14.

16 ANbAeTUIbL. [IpOU3BOACTBO U Xapaxmepuzoeams PeryisTuBHble:
JdemMoHcTpanuu. HCIIOIE30BAHME 0COOEHHOCTY CBOMCTR 1.BHOCUTH HEOOXOMMBIC KOPPEKTHBHI B
Monenn dopmanbaernna u JIEHCTBHE TTOCIIE ero 3aBepIICHHS Ha

(mmapocTep>KHEBBIE U
00BEMHBIE) MOJICKYJT
MeTaHaIsl ¥ dTaHasl.
O3HaKOMJICHHE C
KOJUIEKIIUEH

IIaCTMACC

H U31CIUI U3 HUX.
JladopaTopHbIe ONbBITHI. 8.
CaoiicTBa Gopmaibaerua.

CTPOUTEIBHBIX U
OTJIEIOYHBIX MaTepPHUAJIOB
Ha OCHOBE ITOJIMMEPOB U3
(penonodopmansIeTuIHB
X
cMoJimnxa"aioros.®@opma
JIBJETUM,ETO CTPOCHUE U
(uzmueckue cBoiicTBa.
Dopmanun. XUMUYECKHUECB
olicTBa popManbpaernaa:
TUJIPUPOBAHUE,
okucienue. Peaxyuu
noauxonoencayuu.l oMoIo
THYECKUNPAAaNbIEeTHAOB,
U30Mepusl, HOMEHKJIaTypa.
KauecTBeHnHas peakinus Ha
anbAECTUAHYIO

aneTayibJIeruaa Ha OCHOBE
CTPOCHUS MOJICKYJI, CIIOCOOBI
MOJIYYEeHUS U UX 00JaCTH
MPUMEHEHHUS C TOMOIIBIO
POIHOTO sI3bIKA U SI3bIKA
XAMUH.

Habnwoames, onuceieamo u
npoeoouns XUMAIECKUN
9KCIIEPHUMEHT.

Cobrrooams ipaBuia
9KOJOTHYECKH IPAMOTHOTO U
0e301acHOro 00OpaIeHUs C
TOPIOYUMH U TOKCHYHBIMH
BEIECTBAMH B OBITY U

OKpYy Karolllen cpeje.

OCHOBE €T0 OIIEHKHM M y4eTa XapakTepa
CIEJIAaHHBIX OIINOOK.

2. OcymecTBIsATh KOHCTATUPYIOIIUH 1
MPEIBOCXUIIAIOUINNA KOHTPOJIb 10
pe3yibTaTy | Mo Croco0y JCHCTBHS;
aKTyaJIbHBIH KOHTPOJIb HA YPOBHE
MIPOU3BOJIBHOTO.

3. BeiiBuraTh BEepCHH pemeHus
po0IeMBI, 0CO3HABATH KOHCYHBIN
pe3yibTaT, BEIOUPATh U3 MPEATIOKESHHBIX
Y MCKaTh CAMOCTOSITENIbHO CPEICTBA
JTIOCTHKECHHMS LIEIIH.

Ilo3HaBaTeJbHBIE:

1.®opMupoOBaTH YCTOWYMBBIN yueOHO-
[I03HABaTEJIbHOI'O UHTEPEC K HOBBIM
00IIMM cIToco0aM peleHus 3a1ay.




rpynmy.Ilonyuenuedopma
JIBJIETH]Ia UalleTaIbIeTHIa
W3 COOTBETCTBYIOIIHNX
cnupTtoB. [lonamue o
Kemonax. Anvoezudvl u
KemoHbl 8 npupooe.

2. ®opMHpOBaTh YMEHHUS YCTaHABIMBATD
CBSI3M MEXJTy PEATbHO HAOJF01aeMbIMU
XUMUYECKUMU SIBICHUSMHU U TIPOLIECCAMU,
MIPOUCXOJISIIIIMHA B MEKPOMHDE,
00BSACHATH MPUYHHBI MHOTOOOPa3Hs
BCIIECTB, 3aBUCUMOCTh UX CBOMCTB OT
cOCTaBa M CTPOCHHS, a TAKKE
3aBUCUMOCTH IIPUMEHEHHS BEIIESCTB OT MX
CBOIICTB.

17 Kap06oHOBEIE KUCITOTHI. KapGOHOBBIE KUCIOTHI B Xapaxmepuzoeams 0COOCHHOCTH KoMMyHHKATHBHBIE:
Hemoncrpanuu. Monenu IIPUPOJIE U B GBITY. CBOMCTB KapOOHOBBIX KHCJIOT Ha 1. AprymMeHTHpOBaTh CBOIO MO3MLMIO U
(LHaPOCTer(HeBBIe u XUuMHUUYECKHUE CBOHCTBA OCHOBC CTPOCHHS MX MOJICKYJI, a KOOpAMHUPOBATH €€ C
00BEMHBIE) MOJIEKY T KapOOHOBBIX KHCIIOT B TaK)Ke CIIOCOOBI MOJTy4YEeHHs U TO3ULUAMH IIAPTHEPOB B COTPYAHUYECTBE
MypaBbUHON U yKCYCHOM CPaBHEHMH €O CBOIICTBAMH 00J1acTé IPUMEHEHUS Mypasbunou | IpH BLIpa6E)TKe o011ero pemeHus B
kucyoT. O6pasubl COJISTHOM KHCITOTBI U YKCYCHOM KHMCJIOT C IIOMOUIBIO COBMCCTHOM JI€ATCIBHOCTH.

HEKOTOPBIX KapOOHOBBIX (B3auMoieiicTBHE C POMHOIO A3BIKA U SI3bIKa XUMHH. 2. AIIEKBAaTHO HCIIOJIb30BaTh PEYEBHIE
KHUCJIOT: MypaBbUHOM, MeTa/ulaMH, 0C- HOBHBIMHU Paznuuams o0O11€€, 0COOEHHOE U CpeacTBalIA PEHICHUA pa3InIHbIX
YKCYCHOM, OJIEMHOBOM, OKCHIaMH, OCHOBAHHSMH, €IMHUYHOE B CTPOCHUH U KOMMYHHKATHBHBIX 33718, BIIaJICTh
CTEapHHOBOM, waesenesoll, comsiMu). YKCycHast CBOMCTBAaX OPTaHUYECKUX YCTHOM U IMCbMEHHOU PEYBI0; CTPOUTD
Oen30UHOt, TUMOHHOL. KHCJIOTA KaK CaaGhii (mypasvunou n yxkcycHoi MOHOJIOTHYECKOE
OTHoOLIEHHE pa3IMYHBIX 3JIEKTPOJIUT, HOHHBIE KHCJIOT)OIIUCHIBATh U MIPOBOJUTH KOHTCKCTHOCBBICKA3bIBAHHUE
KapOOHOBBIX KHUCIIOT K YpaBHEHHUS PEaKLuii ¢ ee XUMHYECKUI HKCIIEPUMEHT.
Boze. Ilomyuenue y9IacTHEM. Cobrooamsb TipaBuia JInyHOCTHBIE:
CIIOKHOTO 3(pUpa PeakUHel | Peaknus sTepuUKaLHN. 9KOJIOTHUIECKH TPAMOTHOTO 1 1. YMeTh onleHMBaTh IPaBUIILHOCTh
sTepUpUKALUN. [ OMOIOTHYECKHIA PAL Oe3omacHOT0 oOpare-us c BEITIOJTHEHHS y4eOHOH 3a/1a4H,
JlaGopaTopHble onbITHI. 9. IIpeIenbHbIX FOPIOYMMH U TOKCUYHBIMU COOCTBEHHBIE BO3MOYKHOCTH €€ PEICHHUS.
CaoiicTBa chyCHOP'I OJITHOOCHOBHBIX BEIIECTBAMU B 6],1Ty u 2.AHaJII/IBI/Ip0BaTL OMOIMOHAJIBHEBIC 5
KHUCJIOTBI. KapGOHOBBIX KHCIIOT, OKpY XKarolei cpese u COCTOSIHMS, TIOMYEHHBIE OT YCIELIHOH

M30MepHs, HOMEHKIATYpA. HEOPraHUYECKUX KUCIOT. (HeycriemHomn)

[MonydyeHne MypasbuHoi n Habniooams, onucviéams u npogo- | ACATEIBHOCTH, OLICHUBAThL UX BIUSHHUC HA

YKCYCHOM KHUCIIOT. umsb XUMHYCCKHUU IKCIICPUMCHT. HACTPOCHUCYCIIOBCKA.

OmoenvHbvle npedcmasumen Cobnrodams nipaBuIa

KUC- I0M UHOZ0 CIPOEHUS: 9KOJIOTHYECKH I'PaMOTHOTO U

0J1euH08as, TUHOLEBA, Ge3omacHoro ooparieHus ¢

JUHONIEHO8As, AKPUNOBAs, ropro1uMHu U TOKCHIHBIMUA

wasenesas, 6eH30UHAAL. BCILICCTBAMU B ObITYy H

OKpY Kaloliel cpexe.
18 CroxHpIe 3bUPHL. H3ydeHne cocraBa ;KMpOB. Xapaxmepuzosams Peryasirugnpre:

’Kupsr.
JdemoHcTpanuu.
Konnexuns numeBbIx
JKMpOB U Macel.

JKupsl pacTUTEIBLHOTO U
KUBOTHOT'O
IIPOUCXOXKICHUS,
pa3nIu4ns B UX COCTaBE.

OCOOEHHOCTH CBOMCTB KHPOB
Ha OCHOBE CTPOCHUS UX
MOJIEKYJI, & TAK)KE
KJ1acCU(UKAIUH KHPOB TIO

1.IlmaHnpOBaTH CBOU ACUCTBUS B
COOTBETCTBHH C ITOCTABJIIEHHON
3amadeii ¥ YCIOBUSAMU €€ peaTu3allii.




PactBopumocTs
JKUPOB B
OPTaHUYECKUX H
HEOPraHWYeCKHX
pacTBOpHUTETAX.
Hsrorosnenue MbLa.
Komnekmus o6pa3noB
MPUPOIHBIX MaXy9InX
3¢pUPHBIX Mace.
Kommexius »Kuakux u
TBEPIBIX MOIOIITHAX
cpeactB. CpaBHEeHHUE
MOIOIIUX CBOUCTB
pacTBOPOB MbLIA U
CTHUPAIILHOTO
MMOPOIIIKA.
JlaGopaTopHbie onbIThI. 10.
CgoiicTBa xuposB. 11.
CpaBHEeHHE CBOHCTB
pacTBOpOB MbLIa U
CTHUPAJIIFHOTO MOPOIIIKA.

T'unponus )xupoB u ux
ombuieHue.Meuna. Cunmem
uyeckue morowue
cpeocmea (CMC).
Okonozuueckue acnekmol
npumenenus CMC.
T'unpupoBaHue )KUAKUX
)KUpOB. [Ipon3BoaCcTBO
TBEPIBIX KHUPOB Ha
OCHOBE PacTUTENBHBIX
macen.llonstue o
CIIO)KHBIX 2 Hpax.
CnosxxHble 3pupbl
OITHOOCHOBHBIX
KapOOHOBBIX KHUCIOT U
OJAHOATOMHBIX CIIUPTOB.
Hzomepus u
HOMEHKAAMYPA CLOHCHBIX
agupos. Peakuus
arepudukanuu. CI0KHbBIE
a¢upsl B mpupoae. XKupsr
KaK CJI0KHBIC d(UPBI
TJIMIIEPUHA U BBICIIUX
KapOOHOBBIX KHCIOT.

WX COCTaBy U
MPOUCXOKIACHUIO U
MPOU3BOJACTBO TBEPABIX
>KHPOB Ha OCHOBE
pacTurensHBIX Maceln. Ha
OCHOBE peaKIuu
sTepuduKaITun
Xapaxkmepuzoeams COCTaB,
cBolicTBa u obiacTu
MPUMEHEHUS CIIOKHBIX
3(hHUpOB.

Habnwooames, onuceieams u
npoeooums XUMUYIECKHI
IKCTIEPUMEHT.

Cobnrooams ipaBuUia
SKOJIOTHYECKH TPAMOTHOTO U
Oe3omacHOTo O0paIIeHus ¢
TOPIOYUMH U TOKCUIHBIMU
BEIIECTBAMU B OBITY U

OKpY Karollen cpelie.

Ilo3HaBaTeJbHbIE:

1.0Ocy1mecTBISATh BHIOOD

Hanbonee 3pPEeKTUBHBIX

CIOCO0OB pelIeHYs 32,124 B
3aBUCHUMOCTH OT
KOHKPETHBIXYCJIOBHH.

2. OcymiecTBIATh CpaBHECHUE,
KJIacCU(UKAIIHIO, CAMOCTOSATEIILHO
BBIOMPAsi OCHOBAHUS U KPUTEPUU ISt
YKa3aHHBIX JIOTUYECKUX OTIEPAITHH.

KomMmyHuKkaTuBHbIE:
1.CoBepiieHCTBOBAaTh yMEHHE
JIOTOBAPHBATHCS M IPUXOINUTH K 00IIEMy
PEILICHHUIO B COBMECTHOMN IS TEITLHOCTH.

JINYHOCTHBIE:

1. Pa3BuBaTh BHYTPEHHIOKO MTO3UITHIO HA
YPOBHE MMOJIOKHUTEIHLHOTO OTHOIIEHHUS K
[IKOJIE, TOHUMAaHHS HEOOXO0IUMOCTH
YYeHUs1, BRIPAXKEHHOTO B MTPE0OIafaHnn
y4e0HO-TI03HABAaTEIbHBIX MOTHBOB U
MPeNMOYTEHNH COIMAIBHOIO crocoda
OLIEHKH 3HAHUU.
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VYraesoasl.JlemoHcTpa
mun. Komtekmus
KpaxMaJiocoAep KaIiu
X TMIPOJAYKTOB MUTAHUS
U TIPOAYKTOB Ha
OCHOBE Caxapo3bl.
BzanmonerictBue
TITFOKO3BI U CaXapo3bl
C TUJIPOKCUAOM MeOU
(11).

JlaGopaTopHble ONbITHI.
12. CpoiicTBa
TIIOKO3bI. 13.
CBoiicTBa Kpaxmara.

CocTaByrieBOI0B,UXHAXO0
KICHHUE
HMpOJIBBIIpUpOAe.3HAUCHNE
YIJI€BOJIOB B TEXHHKE,
OBITY, Ha IPOU3BOJICTBE.
Knaccudukamms
YIJIE€BOJIOB: MOHO-, TU- B
nonucaxapuasl. Cmpoenue
MONEKYbI2IIOKO3bI.

JIBOMCTBEHHOCTh
(pyHKIIMM OpraHUYECcKOTO
BEIIIECTBA HA MPUMEPE
TIIFOKO3BI
(ampoerugocoupT).
XuMHUYECKHE CBONCTBA
IJIFOKO3bI, IOKa3bIBAIOIIHE
JBOMCTBEHHOCTE €€

Xapaxmepusoeams coctaB
YTJCBOJIOB M UX
KJiacCUu(HUKAIMI0 Ha OCHOBE
CHOCOOHOCTH K THJIPOJIU3Y.

Onucweléams CBOUCTBA
IJIFOKO3bI KaK BEIIECTBA C
JIBOUCTBEHHOW (DyHKIIHESH
(ampoerugocoupra).
Yemanasnusame
MEXKIPEIMETHBIC CBSI3U
XUMHUHU 1 OMOJIOTUH Ha
OCHOBE PaCKpBITHS
OMOJIOTUYECKOU POJIH U
XUMHUYECKUX CBOHCTB
BaXXHEUIIUX MpeEICTaBUTEIICH
MOHO-, IU- U
MMOJTUCaXapHUIO0B.

PeryasiTuBHbie:

1. CamocTosTENFHO OCO3HABATH MPUYHHBI
CBOETO ycIiexa WM HeycleXxa 1 HaXO/IuTh
CIOCOOBI BBIXOJIa U3 CUTYallu HEeycIexa.

Ilo3HaBaTebLHBIE:

1. CtpouTth NTOTUYECKOE PACCYXKICHUE,
BKJTIOYAIOITIEE YCTAHOBJICHIE
MIPUYUHHO-CIIEICTBEHHBIX CBSI3EH.

KoMMyHHMKATHBHBIE:

1. ®opmysrpoBaTh COOCTBEHHOE MHEHHE
WTIO3UIIHIO, apTyMEHTHPOBATh H
KOOPJMHHUPOBATH €€ C MO3UIHSIMH
MapTHEPOB B COTPYIHUUECTBE MPHU
BBIpa0OTKE OOIIETO PEIIeHUS B
COBMECTHOMIEITEILHOCTH.




byHKIIUK: TUIPUPOBAHUE,
B3aUMOJICHCTBHUE C
ruapoxcuaom meau (1),
OKHCIICHHE
(pepmenmamusnoe,
peaKus «cepeopssHOro
3epkaia»). bpoxxenune
ritoKo3bl. DOTOCHUHTES.
®dpyxkmo3sa xaxk uzomep
entoxo3swvl. Caxaposa Kak
MpeICTaBUTEIb
JICaxapuioB.
Ilpouseoocmeo caxapa.
ITonucaxapuael: Kpaxmai,
nesutono3a. CpaBHeHHE
HUX CTPOECHHUSA

u cBoiictB. KauecTBeHHas
peakuus Ha KpaxMadl.

Habnwooames, onuceieams u
npoeooums XUMHUYIECKHUI
OKCIIEPUMEHT.

Cobooams ipaBuiIa
TEXHUKH 0€30ITaCHOCTH TIpH
paboTeB KaOMHETE XUMHUHU.

JINYHOCTHBIE:

1. BeicTpauBaTh COOCTBEHHOE LIETOCTHOE
MHPOBO33pEHHE: OCO3HABATh
HOTPeOHOCTh U TOTOBHOCTH K
camM000pa3oBaHMIO, B TOM YHCIIE U B
pamMKax caMOCTOSITEIbHOM JesITeTbHOCTH
BHE LIKOJIBI.

TEMA 4. ABOTCOAEPXAIIME OPTAHUYECKHUE COEJIMHEHUA
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AMUHBL. AHUIWH.
Jdemoncrpanuu. Mojaenu
(mmapo- crep>kHEeBbIE U
00BEMHBIE) MOJICKYIT
METWIaMUHAa U aHUJINHA.
dusnyeckue CBOMCTBA
aHWJIMHA: arperaTHoe
COCTOSIHUE, LIBET, 3amax,
OTHOIIIEHUE K BOJE.
BzaunmoericTBue aHMIMHA
C KHCJIIOTaMH.
Bzaumoneiicteue
razoo0pa3HbIX METHUJIaMHUHA
U XJOPOBO- AOPOAA.
OTHolIIeHYE aHUIMHA K
OpoMHOM (MOTHOMN) BOJIE.
Komnexknus aHMIMHOBBIX
KpacuTeneu u npernaparoB
Ha OCHOBE aHWJIMHA.

IIpuponmnabie KpacuTenn
KaK MPOMU3BOIHBIE
aaunuHa. OTKpBITHE U
CTPYKTypa aHWIIMHA.
AwmuHorpynma. OCHOBHBIE
CBOMCTBA aHWIHHA.
BpomupoBanue aHuIMHA
(kauecmeennas peaxyus
Ha anunur). Bzaumnoe
BAUSAHUE AMOMO8B 8
MOEKYIAX OP2AHUYECKUX
CcoeouHeHUll Ha npumepe
anununa. Ilomydenue
anunuHa. Peakus

H. H. 3ununa.

Xapaxmepuzosamsv
OCOOCHHOCTH CTPOCHHUS U
CBOMCTBAa aHUJIMHA HA YEHUS
1 00J1aCTH MPUMCHEHHS
AHWJIMHA C TIOMOIIIBIO
POJTHOTO SI3bIKa

U SI3bIKA XUMUH.
Habnrooams u onucvigams
JIEMOHCTPAITMOHHBIH
XUMHYECKUN IKCIIEPHUMEHT.
Cobrrooams ipaBuia
JKOJIOTHYECKHU TPAMOTHOTO U
Oe3oracHOro OOpaleHus ¢
TOPIOYUMH U TOKCUYHBIMU
BEIIIECTBAMH B OBITY U

OKpY Karollen cpejie.

PeryasiTuBubIe:

1. Bnagets 0CHOBaMH CaMOKOHTPOJIS,
CaMOOUECHKH, TPUHSTHUS PEIIEHUN U
OCYIIIECTBIECHHS OCO3HAHHOTO BHIOOpA
B yueOHOM U TTO3HABATEIbHOU
JIETENIbHOCTH.

2. Beibop Hanboee 3¢ (heKTHBHBIX
c1ioco00B pelIeHus 3a/1a4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIIOBHH.

Ilo3HaBaTeIbHBIE:

1. YMeerT BBIOJIHATE JOTHYECKHE
JIEACTBUS a0CTparupoBaHusi, CpaBHEHUS,
HaXO0XJICHUS OOIIUX 3aKOHOMEPHOCTEH,
aHajgn3a, CHHTE3a.

2. BHOCUTE HEOOXOAUMBIE JOIIOJIHEHUS U
KOPPEKTHUBHI B IIaH U CIIOCOO JICUCTBUS B
cilydae pacxXOKICHHS dTaJIOHA C
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AMUHOKHCIIOTBIL.
JdemoHcTpanum.
ArnteuHsle penaparsl,
cozeprkaiye
aMHUHOKHCIIOTHI.
YakoBku OT
MIPOYKTOB,
comeprKamux
aMUHOKHCJIOTHI U UX
conu (MpOAYKTHI
MMUTaHUA,
cojieprkalue
BEIIIECTBA C KOJaMH
E620 — rayra-
MHHOBasgkuciora,E62
1— royramu-
HaTHaTpus,E622—
525—rayramn-
HaTBIIPYTUXMETAILIOB

,E640—

AMMHOKAaINpPOHOBAas
kucnora. IlomuaMugaeie
BOJIOKHA, KaIlpOH.
Peakusa
HOJIMKOHICHCAIHH.
Tlonsmue 06 amuoax
KapOOHOBbLIX KUCTIOM.

TToustue 00
aMHHOKHCIIOTAaX.
AMHPHOKHCIIOTEI KaK
Ou(pYHKIIHOHATLHBIS
amdoTepHbIC COCTUHCHUS.
dusngeckre cBOMCTBA
aMHHOKHCIIOT.
Ocobennocmu
ouccoyuayuu AMUHOKUCIOM
8 60OHbBIX PACMBOPAX.
Bunonsprule uonwi.
Kiaccudukarus u

Onuceléams CBOMCTBA
aMHUHOKHMCIIOT KakK
OU(pYHKIIMOHATHLHBIX
aM$OTEepHBIX COCTUHECHUHN.
Yemanasnusame
MEXIPEIMETHBIC CBSI3U
XUMUH

U OMOJIOTMH Ha OCHOBE
PacKpBITUS OMOTOTHICCKON
pOJIN U XUMHUYECKUX CBOMCTB
aMHUHOKMCIIOT.

Habnrooams u onuceieams
JIEMOHCTPALIMUOHHBIA XUMHUYECKUHN
SKCIICPUMECHT.

pEeabHBIM JEHCTBHEM U €TO MPOLYKTOM.

KoMMyHUKATHBHBIE:

1. IlpuHUMATH MO3HIIKIO COOECETHHKA,
MMOHUMAsI TIO3UIIHIO JIPYTOro, pa3audaTh B
€ro pedn: MHEeHHUEe (TOUKY 3peHus),
JTIOKA3aTeNIbCTBO (APTyMEHTHI), (PaKTHI;
TUIOTE3bI, aKCHOMBI, TSCOPHUH.

2. JloroBapuBaThCsl O MpaBWIIAX H
BOTIpOCax JJIsi OOCYXICHHUS B
COOTBETCTBHUHY C TIOCTABJICHHOU Iepet
IPYIIION 3a1a4de.

JIMYHOCTHBIE:

1. JleMOHCTpHPOBATh HHTEIUIEKTyaJIbHbIE
¥ TBOPYECKHE CITIOCOOHOCTH,
OTBETCTBEHHOE OTHOIIEHHE K 00YUICHUIO,
MMO3HAaBATCIIbHBIC MHTCPCCHI U MOTHBBI,
HampaBJICHHbIE HA U3y4YEHHE NPEIMETa;

HOMEHKIIATypa OCO3HAIOT LIEHHOCTH 3/J0pPOBOI0O U
rinH,E64 1— AMMHOKHCIIOT. Oe3omacHoOro oopasa KHU3HH.
JCULIH). Jlumerrrie!. [lenTuaEas 2. ®opMHpPOBaTh aJEKBATHYIO
JlokasarenbcTBaaMpoTepHOC cBs13b. CTIOCOOEI CaMOOLIEHKY, OCO3HAHHOCTh YUCHHS U
TUAMUHOKHCIIOT. TOJTYYeHHUsT AMHHOKHCIIOT. y4eOHOI MOTHBAIIMH, aJeKBaTHOE
AMUHOKHCIIOTHI B IPUPOJIE, pearupoBaHue Ha TpyAHOCTH.
ux 6uono02u4ecKas ponb.
HesamenumvleaMuHoKucno
mol.
22 Bbenku. Benku kak 6MonosmMepsl, Onucwieams CTPYKTYPBI U Peryasitusneie:

JdemoncTpauuun./IeHaty
panusapacTBOPaKypuHO
robOeKaroIecTBIe
M TE€MIIEpaTypHhl,
pacTBOpOB coJiel
TSKEJIBIXMETAIIIOBU
sra”osna.l'opeHue
MITUYHETO 1epa,
LIEPCTSIHOM
HUTHUKYCOYKaHaTypa
JILHOUKOXU. I[BeTHEBIE
peaKunuOeITKoB.
JlaGopaTopHble onbITHI. 14,

X cTpoeHue (TepBUYHas,
BTOpPUYHAS U TPETUYHAS
CTPYKTYPBI), XUMHUYECKHE
CBOICTBA (JIeHaTypaIus,
TUJIPOJIN3, KAY€CTBEHHBIE
peakuuu — OuypeToBas U
KCAaHTONIPOTEHMHOBAS).
Buonornueckue pyHkunm
OEJIKOB: CTPOUTENbHAS,
(epmenTaTUBHAS,
3aLUTHAS, MPAHCNOPMHAS,
CUCHANIbHAA

u op.

CBOMCTBa OEJIKOB KaK
OHUOTIOTUMEPOB.
Yemanasnueame
MEXKIPEIMETHBIC CBSI3U
XUMHUHU 1 OMOJIOTUH Ha
OCHOBE PacKpbITHS
OMOJIOTUYECKOU POJIH U
XUMHUYECKHX CBONUCTB
O€EJIKOB.

Ilposooums, nabaooamo u
onucvléams XUMHUIECKAMN
IKCIICPUMECHT.

1. y'-II/ITbCH HUCITIOJIB30BAaTh CBOU B3TJIAAbI
Ha MI/Ip JJIA OGBHCHCHI/I?I pa3anH51x
CUTYaIUH, perIeHus] BOSHUKAIOIINX
Mpo0JIEM U M3BJICUCHHUS] KUZHECHHBIX
YPOKOB.

2. Onpenensars Nocie0BaTeIbHOCTh
MIPOMEKYTOUHBIX LIeTei

C yYETOM KOHEYHOTO Pe3yJIbTaTa;
COCTaBJIATH IIJIAaH M IIOCJIEJ0BATENHHOCTh
JIEHCTBUH.

ITo3HaBaTeIbHbIE:

1. ®opMupoBaTh YMEHHUS yCTAaHABIHBATH
CBSI3M MEXJTy PEATBbHO HAOJI01aeMbIMU




CsoiicTBa O€IIKOB.

XUMUYCCKUMU ABJICHUAMU U IIpOLECCaMu,
MMPpOUCXOAAIINMU B MUKPOMUPEC,
0OBSCHSITH MIPUYINHBI MHOFOO6pa3I/I$I

23 ITonsitne JAHK u PHK kak Onucvieams CTPYKTYpY U
O HYKJIEMHOBBIX KHUCIIOTaX. 6uononumepsl. O6mas COCTaB HYKJICMHOBBIX KUCJIOT gelélecm.
TemoncTpamun. Mogeis CXeMa CTpOeHH KaK TOMHHYKICOTH/IOB. . CaMocTOATEILHO 0CO3HABATH MPUYUHBI
mouekynbl JJTHK. O6pa3mst HykieoTnaa. CpaBHeHUE Yemanaenusamo z?{gzg%;cgi);;;]ﬁ;:ggH:;(EI:I;axc(;ii?
TPOJyKTOB, MOJIy4CHHBIX U3 | CTPOCHHS, HAXOMK/ICHUE B MEXITPEIMETHBIE CBSI3U KoMMYHIKATHBHbE: Y Y '
TPaHCTE€HHBIX (HOpM kierke u ¢pyakuuit JJHK u XUMHU U OUOJIOTUU Ha 111 6-
pacTeHUil U )KUBOTHHIX. PHK. Buowi PHK u ux OCHOBE PaCKPBITHS - 1J1aHupOBaTh y4€OHOE
JlekapCTBEHHBIE CPEACTBA U | GhyHKyuU. OGUOIOTrMUYECKOH POITH ITHX COTPYAHHICCTBO € yHHTCICM I
npenaparhl, U3TOTOBICHHBIC | [lonamue o buomexuonrozuu KHUCJIOTB IIEpeaaye u jfl(:z:[ToHclf:{ng
C MMOMOIIBIO TEHHOH U ee UCnoIb308aHue. XpaHEHUH HaCJIEACTBEHHOMN _
MEDKEHEpHH. Towsimue o cennoi uHbOPMATTHL. 1. HpI/IMeHHTI: MOJTy4CHHBIC 3HAHUS B
— MOBCEAHEBHON JKM3HU.
Tennomodupuyuposansie 2. Pa3BuBaTh CIIOCOOHOCThH K CAMOOIICHKE
HPOJYKMBL. Ha OCHOBE KPUTEPHS yCTICIIHOCTH
y4eOHOU AESITEeTFHOCTH.
24 I'enernueckas cBA3b MEXAY | [JoHATHE O FeHETUUYECKOM YVemanaenueams PeryisiTuBHbIe
KJIacCaMH OPraHHYeCKnX CBSI3U B3aMMOCBSI3b MEKIY 1. ®opmynupoBaTh yueOHbIE 3a7a1H KaK
COCTMHCHUH. ¥ FCHETHUECKOM PAJIC Ha COCTaBOM, CTPOEHHEM H [Iark JOCTKEHUS TIOCTABICHHOW LeNTH
npuMepe CBOMCTBAaMHU IPECTaBUTEIICH ACATCILHOCTH.
B32HMOTIEPEXOIOB MEHKITY KIIACCOB YIJICBOJOPOIOB U 2. Be1OupaTh U3 MpenioKeHHbIX U
KIACCAMH YIIIEBOIOPOIOB KHCIOPOJI- 1 CaMOCTOSITETILHO HCKATh
W KHCITOPOJI- 1 a30TCO/IEPIKALLIIX CpEeJIICTBA/PECYPCHI [Tl PEIICHUS
430TCOIEPIKAIIIX coenuHeHuii. Onucvieamsw 3a1a4n/IOCTHKCHIS LCIIH.
COEMHEHNIA. TEHETUYECKHE CBSI3U MEXKIY Hosnapartenpnpie
Wmocrpartus KJIACCAMH yTIIEBOLOPOIOB C 1. Crpouts paccysieHne ot o0mmx
FeHETHYCCKOMN CBs3H Ha IIOMOILBIO POAHOTO S3bIKA U 3aKOHOMEPHOCTEH K HaCTHBIM ABJCHHAM 1
[PHMEpE OPraHmIecKHX A3BIKA XYM, OT YaCTHBIX SIBICHUH K 00IINM
COEIMHEHUN pa3JIMUYHbIX 3aKOHOMCPHOCTAM.
KITACCOB, CONEPIKANINX JIBA 2. Co3naBaTh BepOaibHbIC,
ATOMa YIIIepo/Ia. BEIIECTBEHHBIC 1 NHPOPMALIHOHHBIE
Jlemoncrpamuy, TTepexox; MOJIEININ C BBIJICICHHEM CYIIECTBEHHBIX
9TAaHOJ - ITUJIEH — XapaKTCpUCTHL
N —— 00bexTa. KOMMYHMKATHBHbBIE
25 IpakTuyeckas Pemenue SKCIEPUMEHTANLHBIX | [750600ums, nabuiodams u L. (DOPMHUPORATE YMEHI CyIATE
YUUTENs], BECTH JHAJIOT C YUUTEIEM H
padora Ne 1 3aja4 1o HﬂeHTH‘bHKaHHHU OnuUCvHIBamMb XUMUYECKUN JIPYTHMH YHAIIIMHCS.
« nenTudukanus OpraHM4€CKUX COCAMHECHHUH. OKCTIEPUMEHT TSI JIHYHOCTHBIC
OpraHHYCCKHUX TOATBEPAKACHIS CTPOCHHS 1 1. BHINONHATE CAMOCTOSATENbHBIE
COCTMHCHU. CBOICTB pa3INyHbIX

OPTraHUYCCKUX COGﬂHHeHHfI,

MOCTYTKH ¥ JEHCTBHS (B TOM YHCIIe
PYKOBOJISIIIETO TUIaHA), TPUHUMATh




a TakKe UX WJICHTUPUKAITUN
C TIOMOIIBIO KAUYECTBEHHBIX
peakiui.

OTBETCTBCHHOCTD 3a UX PE3YJIbTATHI.

26 O600meHnue u Kinaccudukanus Kuciopoa- u Knaccugpuyuposams
cUcTeMaTH3alus 3HaHui o a30TCo/IepKaluX KHCIIOPOJ- U
KHCJIOPOJI- U OPraHMYECKHUX COCIMHCHMH [0 | a3071c0nepsKalne
a30TCoJIepKaluX HaJIU4YMI0 PYHKIIMOHATBHBIX OpraHMYECKHE COSTHHEHHS
OpraHu4eCcKHUX rpynn. CocraBiaeHue GOPMYI U | o gaauuamio
COEIMHEHUSIX. Ha3BaHMUM KUCIOPOA- U (pyHKLMOHAIBHBIX TPYIILL
a30TCOoACpKaINX . Cocmasnsims GOpMyIIBl U
OPraHUYEeCKUX COCIMHCHUM, UX | napaTh Ha3BAHUS KHCIOPOJI-
TrOMOJIOTOB U H30MEPOB. ¥ a30TCOEPIKALINM
CaolicTBa npecTaBUTEIICH OpPraHHYeCKUM
BKHEHIINX KIACCOB ITHX coenuHeHUsM. Onucvieams
COCTIMHEHUH, HX MOJTyYeHUE U CBOWCTBA MpEICTaBUTENIEN
IpUMeHeHHnE. I'eneTnyeckas BAKHEHIIINX KIIACCOB DTHUX
CBA3E MCKIY PasiIHIHBIMH COEIMHEHUH, HX MOJIy4YCHHUE
KJIaCCaMM KHCIIOPOA- U Y IPUMEHEHHUE C TIOMOIIBIO
a30TCOAEPAKAIIHNX OPTaHHICCKHX | poIHOTO S3BIKA U S3BIKA
COCAMHCHUHN W yIJICBOAOPOIOB. | xpmun. Yemanasiusameo
IloxroToBka K KOHTPOJIBHOH FEHETUYECKYIO CBSI3b MEXKIY
pabore. Penienne pacueTHbIX PasIMYHBIME KJIacCaMu
sanad. KHCIIOPOJI- U
a30TCO/IePKAUXOPraHUYECK
UXCOeIMHEHUHHYTIIEBOI0PO]
OB.
27 KonTpoabHas padora Ne 2

I10 TCMC ((KI/ICJ'IOpO,Z[- u
asoTcoacpxKalme
OpPraHUYCCKHUEC BCUICCTBa»

IIposooums pediiekcuro
COOCTBEHHBIX JIOCTH)KCHUM B
MMO3HAHUHM XUMHUHU
YIIJIEBOJAOPO/IOB, & TAKKE
KUCJIOPOJI- U
a30TCoIepIKaIUX
OPraHNYCCKUX BCIICCTB.
AHanuzuposamuv pe3ynbTaThl
KOHTPOJILHOM paboThIn
BBICTpPAUBATh MTyTH
JIOCTHIKEHUS JKETAeMOTO
YPOBHS YCIIEIITHOCTH.

PeryjasiTuBHbIE

1. BnameTh HaBBIKAMH OpPraHU3aI[HH
yueOHOH JeATEeNbHOCTH, CAMOKOHTPOJIS U
OLICHKH PE3YJIbTATOB CBOEH
ESITENHHOCTH.

2. O0OCHOBBIBATH IIETICBBIC OPUCHTUPHI U
MPUOPUTETHI CCHIIIKAMH Ha IICHHOCTH,
yKa3biBasi 1 000CHOBBIBAs JIOTHYECKYIO
MOCJIE0BATEILHOCTE 1IAr0B.
Ilo3HaBaTeIbHbIE

1. BHOCUTH HEOOXOAUMBIE JOIOJIHEHHS U
KOPPEKTHBBI B TUIAH U CIIOCO0 JCHCTBHS B
cilydae pacxXOoXKICHHS 0KUIaeMOT0
pe3yibTaTa JISHCTBHSI U €r0 PEaIbHOTO
MPOAYKTA.

2. HaGmirogaTh, BEIABUTATh TUIIOTE3HI,
JIeNaTh YMO3aKIIIOUCHHSI, IPOSBIISATh
CaMOCTOSITETTLHOCTD B IPHOOPETCHUH
HOBBIX 3HAHHUU ¥ MPAKTUYECKUX YMEHHI.
KoMMYHHKATHBHbIE

1. CoBepuieHCTBOBATh
KOMMYHHKATHBHYIO KOMITETCHTHOCTb,
BBICTYIIas MePeJ OJTHOKIACCHUKAMH,
0TCTanBas U 00OCHOBBIBAsI COOCTBEHHYO
TOUKY3PEHHSI, yBaXKATh MHEHUE
OTIIIOHEHTA MTPH 00CYKICHUU BOTIPOCOB.
2.YcTaHaBIIMBaTh W CpPaBHHUBATH Pa3HbIC
TOYKH 3PEHUs, TpEeXIe YeM NPUHUMATH
pENIeHNs U 1eNaTh BHIOOP.
JINYHOCTHBIE

1. ITonumaTh HEOOXOIUMOCTE
OCO3HAHHOTO BBIOOPA WHAMBHyaTbHON
00pa3oBaTeNbHON TPAEKTOPHH B
JaNbHEHIIIeM 00yUYEeHUH U
po(eCcCUOHATBHOMN IeATEIEHOCTH.

TEMA 5. XUMUA U XN3Hb
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IInmactmaccein
BOJIOKHA.
JdeMoncTpanun.
Konnekusa
CUHTETHYSCKUX U
HCKYCCTBEHHBIX
TIOJTUMEPOB,
MJ1acTMAacCC U U3AEIIUN
n3 HuX. Koyutekus
CHUHTETUYECKHUX U
HCKYCCTBEHHBIX
BOJIOKOH U U3A€NUM
N3 HUX.
Pacno3znaBanue
HaTypaJbHBIX
BOJIOKOH
(x10mMIaTOOYMaXKHOTO
U JIbHSHOTO,
IIEJIKOBOTO U
MIEPCTSIHOTO) U
HCKYCCTBEHHBIX
BOJIOKOH (aIleTaTHOTO,
BHUCKO3HOT0) 1O
OTHOIIICHUIO K
HarpeBaHUIO U
XUMHUUYCCKUM
peakTuBam
(KOHIIEHTPUPOBAHHBI
M KHUCJIOTaM U
e04am).

JlaGopaTopHbie onbITHI. 15.

3HaAKOMCTBO C o0pa3iamMu
IJIACTMACC, BOJIOKOH U
Kay4JyKOB.

THonumepuzanus u
TTOJIMKOHACHCAIHS KaK
CIIOCOOBI MOTYyYEHHUS
CHUHTETHYECKHX
BBICOKOMOJIEKYJIIPHBIX
coenquHeHuil. [lomygyenue
HUCKYCCTBEHHBIX
BBICOKOMOJIEKYJIIPHBIX
COEIVHEHUH XUMHUYECKON
MoauduKaImen

MIPUPOIHBIX TTOJIMMEPOB.
CtpoeHue NoIUMEPOB:
JUHEWHOE,
MIPOCTPAHCTBEHHOE,

ceryaroe.

ITonsATHe 0 mnacTmaccax.
TepMoracTu4HbIE U
TEPMOPEaKTUBHBIC TTOJTUMEPHI.
OTtnenpHBIC TPEACTABUTEIN
CHHTETHYCCKUX U
HCKYCCTBEHHBIX ITOJIUMEPOB:
(peronodopmansaeruHbIC
CMOJIBI, TOJIMBUHWIIXJIOPH/I,
tedoH, nemtyinous. [Torstue o
XUMHYECKHX BOJIOKHAX.
HarypanbHble, CHHTETHYECKHE U
HMCKYCCTBEHHbBIC BOJIOKHA.
Knaccudukanus 1 ornenbHbIe
MPEICTABUTEIIH XUMUYECKUX
BOJIOKOH: alleTaTHOE
(TpmaneTaTHBIN HIENK) U
8UCKO3HO€e BOJIOKHA,
suHuIXI0pUOHBLe(XTOPUH),
noaurumpuibHole(HUMPOH),
noauamuonvie (Kanpow, Hatllow),
noausgpupnoie (rascamn).

Xapaxmepuzosams peakuu
MOJIMMEpU3aIUHA U
MOJIMKOHICHCAIINH KaK
COCOOBI MOTYUCHUS
CHHTETHYECKUX
BBICOKOMOJIEKYJISIPHBIX
coenuHeHUN. Onucvieams
OTACIBHBIX IPEIACTaBUTEIICH
IJIaCTMACC U BOJIOKOH, UX
CTpOCHUE U KJIaCCU(PUKAITUIO

C TTIOMOIITBIO POJHOTO SI3BIKA
U SI3BIKA XUMUU.

PeryasiTuBHbIe:

1. Yuutbcs UCIIONB30BaTh CBOM B3TJISAIBI
Ha MUp U1l OOBSCHEHUS Pa3IMYHbBIX
CUTYyalUi, PeICHNUs BO3HUKAIOLINX
npobJeM 1 U3BICUCHUS KHU3HEHHBIX
YPOKOB.

2. Paboras mo mutany, cBEpSTh CBOU
JIEUCTBUA C LIeNIbIO U, TPU
HEOOXOIMMOCTH, UCIIPABIISITh OLIHOKH
CaMOCTOSITENIBHO.

Ilo3HaBaTe/IbHbIE:

1. CamocTosTEIBHO OCO3HABATH PUYHHBI
CBOETO ycIiexa WM HeycleXxa U HaXOAUTh
CrocoOBI BBIXO/Ia U3 CUTYallH HEyCIexa.
2. @opMHupOBaTh yMEHHUS O€301IaCHOTO U
3¢ (HEKTUBHOTO MCIIOJIb30BaHUS
mabopaTopHOTO 000PYAOBAHUS.

KoMMyHMKaTHBHBIE:

1. [TnanupoBath yueOHOE
COTPYAHUYECTBO C YUUTENIEM U
CBEpPCTHUKAMM, BJIAJIETh
MOHOJIOTHYECKOM M TUaJorn4ecKoi
(hopMaMu peur B COOTBETCTBHHU C
HOPMaMH POJHOIO S3bIKA; BBIPAXKaTh
CBOM MBICJIY C JJOCTaTOYHOM
MOJTHOTOHW ¥ TOYHOCTBIO.
JINYHOCTHBIE:

1. [IpuMeHsATH OTyYCHHBIE 3HAHUS B
MOBCEHEBHOM >KH3HU.

2. Oco3HaBaTh NOTPEOHOCTH
TFOTOBHOCTh K CaMOOOPa30BaHHUIO, B TOM
YHUCJIE U B PAMKaX CaMOCTOSATEIbHOU
JIeSATECIIBHOCTH BHE IIKOJIBI.
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DepMEHTHI.
JdemoHcTpanuu.
JlexapcTBeHHBIE
CpencTBa,
cozepxxalnue
(dhepMeHTHI:

IMonstue o pepmenTax
KaK OMOJIOTHYIECKUX
KaTaJm3aTopax OeJIKOBOU
npupoabl. OcoOeHHOCTH
CTPOEHUS U CBOMCTB
(CEIeKTUBHOCTD U

Ha ocHoBe MexnpeaMeTHBIX
CBsI3€l ¢ OMOIOruen
ycmarnaenueamos 0611166,
0CO0EHHOE U €AUHUYHOE IS
(bepMeHTOB Kak
OMOJIOTHYECKUX

PervisiTuBHbIE:

1.Haxoauth mocTaTouHbIe CPEACTBA IS
BBITIOJTHEHUS yUEOHBIX JICHCTBHUI B
M3MEHSIONIEHCS CUTYalluy H/UIN TIpU
OTCYTCTBHH TJIAHUPYEMOTO pe3yiIbTaTa.
2.HabmronaTe 1 aHaTM3UPOBAThH CBOIO




«Ilenicun», «Me3umy,
«Decranm»

u ap. CtupaiabHbIe
MMOPOIIKHU (YIAKOBKH),
cojziepxkariue (epMEHTHI.
JleficTBUE CHIPOTO U
BapeHOTO KapToh e WIIn
Msica Ha pacTBOP IEepoKCcHIa
BOJOpPO/IA.

3¢ PEeKTUBHOCTD,
3aBUCHUMOCTbH JICHCTBUS OT
TemnepaTypbl u pH cpenbr
pacTtBopa) GEepMEHTOB I10
CpPaBHEHHUIO C
HEOPraHUYEeCKUMU
KaTaJu3aTopaMHu.
3HadeHrue PepMEeHTOB IS
JKUZHEICATSIIBHOCTH
J)KUBBIX OPTaHU3MOB.
IIpumenenue pepMeHTOB
B IPOMBIIIJICHHOCTH.

KaTaJin3aTopoB.

Packpvlieams ux posibB
OpraHu3aiuu >KU3HU Ha
3eMiie,a Tak)Ke B MHUIIEBOM U
MEIHUITMHCKOM
MPOMBIILJICHHOCTH.

y4eOHYIO U II03HABATEIbHYIO
JEATENLHOCTD U IEATEIBHOCTD IPYTUX
oOyuaromuxcs B mporecce
B3aUMOIPOBEPKHU.

ITo3HaBaTeJbHBIE:

1. Jenatb BHIBOJ HAa OCHOBE
KPUTHYECKOIO aHAIM3a PAa3HbIX TOUEK
3pEHUs, OATBEPKAATh BBIBOJ
COOCTBEHHOH apryMeHTalueH nin
CaMOCTOSITEJIbHO TOJyUYEeHHBIMU
JTaHHBIMU.

2.CTp01/ITI> J0Ka3aTeabCTBA B OTHOIIEHUHN

30 Burtamunbl. JIeMOHCTPAUMHE. | [[ogarie 0 BUTAMIHAX. Ha 0CHOBE MEXIIPEIMETHBIX BBIIBUHYTHIX THIIOTE3 U
OO0pa3subl BATAMUHHBIX HopMBI IOTpe6IeHus CBS3eH ¢ GHOIOrne (bopMyaHpoBaHUE BBIBOJIOB.
MpernaparoB, B TOM YHCIIE BUTAMHHOB ¥ HX packpwieame KomMmyHuKkaTuBHbIE:
MMOJINBUTAMHHBI. dynkimm. [ousTHE 06 GHOJIOrMUECKY OPOJIEBUTAMH 1.Opranu3zoBeiBaTh yuyeOHOE
dororpadun KUBOTHBIX U ABUTAMUHO3aX HOBHMX3HAUYCHHE JUIS B3aMMOJICHCTBHE B IpyIe (ONpenessTh
(v} 2
JFO/ICH ¢ pa3sIMIHBIMU FUTIOBHTAMHHO33X, COXpAHEHUs! 30POBbSI 00IIMe e , pacipeieNsiaTh POy,
(opmamMu aBUTAaMHUHO30B. THIEpPBATAMHHO32X. YeJOBEKA. JIOTOBapUBATHCS APYT C JPYTOM H T. [I.).
HcneiTanue cpeabl Knaccndukarus 2.Y4uTBIBaTh M KOOPAHHUPOBATH
pacTBopa acKOpOMHOBOU BUTAMUHOB OTIIUYHEIE OT COOCTBEHHOW MO3UIHH
KHUCJIOTBI Butamun C Kak Ipe/icTAaBHTENb JPYTUX JIIOJIEH B COTPYIHUYECTBE.
BOZIOPACTBOPUMBIX BUTAMHHOB JIn4HOCTHbIe:
U BUTAMUH A Kak 2. ®opmupoBaHue yaeOHO-
MpeICTaBATEND MO03HABATENILHOTO HHTEpECca K HOBOMY
YKMPOPACTBOPUMBIX BUTAMUHOB. yuebHomy Matepuaiy HfHOCO6aM
peuIeHust HOBOW YacTHOH 3a1ayH.
31 I"'opMOHBL. PeryasiTuBHbIC

JdemoncTpanuun. VcnbiTanue
anTEeYHOTO TIperapara
WHCYJIMHA Ha OEJIOoK.
Konnekiusi ropMoOHaIbHBIX
npenapaTos.

ITonssTHE 0 rOpMOHAX Kak
OMOJIOTUYECKH aKTUBHBIX
BEIIIECTBAX,
BBITTOJIHAIOIINAX
SHAOKPUHHYIO PETYISIUIO
KU3HENEATEIIbHOCTH
opranmusMoB. Baxxneimune
CBOMCTBA TOPMOHOB:
BBICOKAsI
dbuznonornyeckas
aKTUBHOCTD,
JVCTAaHIIMOHHOE JICHCTBHE,
ObICTpOE pa3pylLIeHUE B
TKaHsX. OTaenbpHbIe
NPEJCTABATEIIH TOPMOHOB!:

Ha ocHoBe MexnpenMeTHBIX
cBsA3eill ¢ OnoJioruen
PAcKpbleamsb XUMHUIECKY IO
MMPUPOAY TOPMOHOB U UX
pOJIb B OpTraHU3aIUH
TyMOpajbHOU perysinuu
JIEATESIILHOCTH OpTaHu3Ma
YeJI0oBEKa.

1. ®opmynupoBaTh yueOHBIE 3a7a91 KaK
Iary JOCTIKEHUS TOCTaBIEHHON TeNn
JIeSITEIbHOCTH.

2. OTOupaTh MHCTPYMEHTHI JJIS
OIICHUBAHUS CBOCH JeSITEITLHOCTH,
OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH
JIeSATEIIbHOCTH.

Ilo3HaBaTeJIbHBIE

1. CtpouTh paccyxaeHue OT O0IUX
3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSAM U
OT YaCTHBIX SABJICHHUN K OOIIMM
3aKOHOMEPHOCTSIM.

2. Co3naBaTh BepOajibHbIC,
BEIIECTBEHHbIE U HHPOPMAIIMOHHBIE




WHCYJIUH U aIpeHaInH.
IpodunakTuka caxapHOTO
nuabera. [lousmue o
CIMEPOUOHBIX 20PMOHAX HA
npumepe nojlo8blx 20PMOHOS.

MOJICIIH C BBIICTICHUEM CYIIECTBEHHBIX
XapaKTEePUCTUK OOBEKTA JIJIsS
OTIpeICNICHUS CIIOCO0a peIeHuUs 3a1a9u B
COOTBETCTBUM C CUTyal[UEHl.
KoMMyHUKATHBHDLIE

32 JlexapcTEa. JlexapcTBeHHAast XUMUS: OT Packpvieams poib 1ekapcTB . KoppexTHO H apryMEHTHPORAHHO
ATPOXHMHH H OT haPMAKOTEPAITHH 0 OTCTauBaTh CBOIO TOUKY 3PEHMUS, B
dbapmakoTepanuu 10 xuMuoTepanuu.Oceausams AMCKYCCHM MCTE BBIIBHTATD
XUMHOTEPAIHH. HOPMBI 9KOJIOTHUECKOTO U KOHTPapryMeHTE, IepedpasuposaTh
AHTHOHOTHUKH U Oe3omacHOTO OOpamIeHus ¢ CBOIO MEICIE (BI2/ICHHE MCXAHH3MOM
IUCOaKTEPHO3. JIEKapCTBEHHBIMU IKBHBACHTHEIX 3aMEH).
Hapxotuueckue npernapaTramH. 2. lorosapueats.o TPUXOIHATP K
BeulecTBa. Hapkomanus, DopmuposambBHYTpEeHHEEYO obiieMy PENICHUIO B COBMECTHOH
0opbba c Hell u X JICHUECOHSTTPUEMITIEMOCTH ACATCIILHOCTH, B TOM THCIIC B CHTyallnH
npo(uIaKTUKa. Jlake OTHOKPATHOTO CTOJKHOBCHHA NHTEPECOB.
Jdemoncrpanuu. Jomaninss, NIPUMEHEHUS HAPKOTUYECKUX JIMSHOCTHEbIE
aGopaTopHas u BEIIECTE. 1. BeIoHATE CaMOCTOATEINbHbIE
ABTOMOGHIIEHAS ALTCUKIL MOCTYIIKU U ACUCTBUS (B TOM YHCIIE

PYKOBOJSIETO IUIaHa), IPUHUMATD
OTBETCTBEHHOCTD 32 UX PE3YyJIbTATHI.
33 MpakTHueckas Pemenne sxcniepuMeHTaIbHBIX [IpOBOIUTE, HAGTIONATH 1 PeryasiTuBHble:
paGora Ne 2 3aJlad Ha paclio3HaBaHUE OIHCEIBATD X MUYUCCKI 1. BeiiBuraths Bepcu peiieHus }
«PacrosHaBanme miacrmace | M1ACTMAace (IIONINITHIICHA, SKCTIEPUMEHT JUTS Mpo0JIeMBl, 0CO3HABAaTh KOHEYHBIH
1 BOJIOKOHY. TTOTMBHHIIXJIOpHAA, . UIeHTU(PUKALMN TI1aCTMACC pesyibTar.
(henonodopmanbrerugHon) u ¥ BOJIOKOH ¢ TIOMOIIBEO Ilo3HaBaTeJ bHBIE:
BOJIOKOH (XJIOITYaTOO0yMa>kKHOTO, KAYECTBEHHBIX PEAKIIHIL. 1.Ctpouts paccykJeHre Ha OCHOBE
BUCKO3HOTO, alleTaTHOT O, CpaBHEHHMS MIPEIMETOB U SIBICHUH,
KalpoHOBOI'0, U3 HAaTypaJIbHOU BBLJIEJISAS TIPY 3TOM OOIIME MPU3HAKH.
LIEPCTH U HATYPaJIbHOTO KoMMyHUKATHBHBIE:
I1eJIKa). 1. KpuTruecku OTHOCHUTBCS K CBOEMY
34 Pewenue 3a0cvm no Tosmopenue u 06obwenue Paccmampueams xumuueckue MHEHHIO, C TJOCTOWHCTBOM TIPU3HABATH
Op2aHUYEeCKOU XUMUU. Mamepuana 3a kype peaxyuu kauecmeeno u OMO0YHOCTH CBOETO MHEHHSI (€CITH OHO

OPeAHUHECKOR XUMUL. KOAUYECTEEHHO C NOMOUIO TaKOBO) U KOPPEKTHUPOBATH €TI0
Pewenue 3a0ay Ha ebleood pacuemos. Pewiams 3a0auu na JINYHOCTHRIE:
BopmyisL opeanueckozo 861600 (POPMYTBL OP2AHULECKO20 1. IIpoSBASTH HHTEPECHL, HHHMLHATHBI 1
geljecmea no npodyKmam sewjecmea no npodykmam J'II0603HaT€J'H>E-IOCTB,vy‘lI/ITC$I C YETKOHI
ceopanust CoOPANUA U MACCOGBIM DONAM OpraHM3alUeH CBOCH NeATENbHOCTH.
UMACCOBLIMOOJIAMINIEMEHMOE. I/1EMEHMOE. 2. LeneyctpemieHHo HPaCTOHqHBO

35 3amuTa MHAUBUAYAIBHBIX U TPYIIIOBBIX IPOEKTOB. FULTHL 1€ ALOCTIBRCHIIO METIEH, HPOABITL

TOTOBHOCTH K TIPEO0I0JIEHUIO
TPYAHOCTEH.




TEMATHUYECKOEIUIAHUPOBAHME.OBILIA I XMUS. BA3OBBIM YPOBEHD. 11 KJIACC

(1 g B HEHemt0, Bcero 35, U3 HUX 24 — pe3epBHOE BpeMs)

N Tema. Il1aHupyemMble pe3yJabTaThl
u/n Jdara JdemMoHCcTpalnus onbITOB. OcHoBHOeCOAEP:KAHNEYPOKA Tpeavernbie JIu4HOCTHBIE
HUcnoanzoBanue LHOP MeTtanpeameTHbie
TEMA 1. HEPI/IOI[I/ILIECKI/Iﬁ 3AKOH 1 CTPOEHUE ATOMA
[IpennocelIku OTKPBITHS Xapaxmepusosamp
1 OTKpbITHE Ilepnonnueckoro 3akoHa. [lepguvie PeryasiTuBHbIE:

1. 1. MeneneeBbIM
Ilepuoauyeckoro 3akoHa.

Ilepuonnueckas
cucrema

. . Menneneena.
JdeMoHcTpanuu.
Paznuunbie hopmbl
Ilepuoanueckoit
CHCTEMBbI XUMHUYECKUX
aneMmenToB Jl. W.
Meunnesneena.

nonvimKu Kidaccugurayuu
XUMUYECKUX ITIeMEHNOE.
Cospemennsvie nped- cmagneHus o
BAJICHEUWIUX NOHSA- MUAX XUMUU.
OMHOCUMENbHAS AMOMHAA MACCA,
amom, monexyna. [lepuonnueckuii
3akoH B ¢hopmymuposke /1. U.
Menpgeneesa. [lepuoauaHocTs B
M3MEHEHUU CBOHCTB XUMUYECKUX
3JIEMEHTOB U UX COCIMHEHUH.
Ileprnonnueckas cucrema
XAMHUYECKHUX JIEMEHTOB KakK
rpaduyeckoe oToOpakeHne
Ileproanueckoro 3akoHa.
CtpykTrypa
MEPUOINICCKONUTAOTUIIBI
KOpOTKOro BapuanTa. Ilepronasr
(GompiIvie ¥ MaJible) U TPYIIBI
(rmaBHBIE 1 TOOOYHBIE).
IIpornocruueckas cuia u
3HaueHue [lepuonmueckoro
3akoHa u [lepuognueckoit
CHCTEMBbI. 3HAaUCHHE
[lepnoanueckoro 3aKoHa 1
Ilepuonmueckoit cucTeMsbl
XUMHUYIECKUX demeHToB /J1. U.
MenneneeBa st pa3BUTH
HayKH ¥ TIOHUMAaHUSA
XUMHUYECKON KapTHUHBI MUpa.

3JIEMEHTHI MAJIbIX IIEPHUOJIOB
O UX TOJIOKCHHUIO B
ITepuonuueckoii cucreme /.
. Menneneena.

Jlasamye onpeneneHus
BaXXHEHUIINX XUMHUUYECKHX
TOHSITHIA:

BEIIIECTBO, XUMHUUECKHU DJIEMEHT,
aToM, OTHOCUTEJIbHAssaTOMHAs
Macca,u30TOIIbL.

Hasamye onpenieneHue BUOOB
Ki1accuUKaINU:
€CTECTBEHHOM U
nckycctseHHoH. Co3nnanue
MOJIEJIEN C BbIJICJIEHUEM
CYILIECTBEHHBIX
XapaKTEePUCTUK OOBEKTa U X
NPEJICTAaBICHUEM B
MPOCTPAHCTBEHHO-
rpaduYecKoi Wi 3HaKOBO-
CUMBOJIMIECKOM
dopme.llpocnosuposamun
CBOMCTBA XUMHUYIECKUX
AJIEMEHTOB U UX COCAUHECHUM
Ha ocHoBe [lepuonuueckoit
cuctemsbl J[. 1. Menpaeneena.
Koncrpyuposanue IIT ¢
HUCMOJIb30BAaHUEM KapTOYEK.

1. CtaBuTh ydaeOHBIE 337]a91 HA OCHOBE
COOTHECEHHUSI TOTO, YTO YK€ U3BECTHO U
YCBOGHO YYaIlluMCsl, ¥ TOTO, YTO eIé
HEH3BECTHO.

2. CaMocCTOATEIILHO 00HAPYKHUBATh H
(hopmynHpoBaThH YUEOHYIO
POoOIIeMY,0NIPEIeIATh TIellb yueOHO
JeSITeIbHOCTH.

Ilo3HaBaTeJIbHBIE:

1. CamocTOSITeNBbHO BBIAEIATH U
(hopMynHpOBaTH MO3HABATENHHYIO TICITh.
2. AHanM3upoBaTh,CPABHUBATH,
KIIACCH(UIMPOBATH U 0000IATh (PaKTHl U
SIBJICHUSI.

KoMMyHHKATHBHBIE:

1. CaMOCTOSATENEHO OPTaHU30BHIBATH
y4eOHOEe B3aUMOJICHCTBUE B TPYIIIIE
(ompenensiTh 00OMIME [IETH, PACTIPEICIIITh
pOJTH, TOTOBAPHUBATKLCS APYT C APYTOM U
T.J1.).

JINYHOCTHBIE:

1. ®opMupOBaTh OTBETCTBEHHOE
OTHOIIIEHUE K YUCHHIO.

2. ®opMupoBaHue y4eOHO-
II03HABATEJILHOI'O HHTEpECa K HOBOMY
yueOHOMY MaTepHaiy U crocobam
pelIeHrs HOBOM YacTHOM 3ajjayul.




Ctpoenue aTtoma.
Ilepunonuueckuii 3aK0H U
CTpOEHHE aToMa.

ATOM — cloxHas
vactuua. Mcmopus
OMKPbIMUSL 2JIeMEHMAPHBLX
yacmuy u cmpoeHus
amoma. SIapo aroma:
OPOTOHBI U HEUTPOHBI.
W3ortonsl. H3omonuwl
6000p00a. DIEKTPOHBDI,
KOPITYCKYJISIPHO-BOJTHOBOH
nyanu3m. Ctpoenue
SIIEKTPOHHOH 00O0JI0YKH.
DNEeKTPOHHBIN YPOBEHb.
BasieHTHBIE 211€KTPOHEL.
Opburanu: S- u p-.
Pacnpenenenue
3JIEKTPOHOB IO
SHEPTreTUUECKUM YPOBHIM
Y Op- OUTAIIAM.
d-Dnemenmul.
ONeKTpoHHAas
KOH(pUTYyparus aroma

XUMHYECKAN DIIEMCHT.
Tpu bopmympoBku
ITepuoanueckoro 3akoHa:
J1. 1. MenneineeBa,
COBpEMEHHas U
MMPUYUHHO-CJICCTBCHHA,
CBSI3BIBAIOIIAS
NEePUOIUYHBIE U3MEHEHUS
CBOMCTB DJIEMECHTOB C
MEPUOTUIHOCTHIO B
H3MCHEHHH BHEIITHUX
SJIEKTPOHHBIX CTPYKTYP
HX aTOMOB.

DduzndecKuii CMBICHT

TIOPAAKOBOT'O HOMECpaA 3JICMCHTA,

HOMepa Iepuojia U Homepa
rpynmsl. [leppoananocTh
M3MEHEHUs CBOMCTB
XUMHYECKUX DIJIEMEHTOB,
00pa30BaHHbBIX UMH IIPOCTHIX U
CJIOJKHBIX BEIIECTB B IEPHOJAX

Ilpeocmasnamsb cnoxHoe
CTpOCHHE aTOMa, COCTOSIIIETO
U3 A7pa U JIEKTPOHHOU
000JToUKH.

Haxooumoe B3aUMOCBSI3HU
MEXAY HNOJIO)KEHUEM
snemeHTa B [lepuoauueckoit
cucteme/l. 1. Menpaeneena u
CTPOCHHUEM €ro atoma.
Cocmaensamsb 3IEKTPOHHBIC U
AJIEKTPOHHO-TPaPUICCKHUE
(bopmyier aTOMOB S-, p- U
d-snemenmos.
Ilpeocmasnisimeb pa3BUTHE
HAy4YHBIX TEOPHUI MO CIUpATHU
Ha OCHOBE TpEX
bopmymmpoBoK
ITepuonuueckoro 3akoHa.
Onucvieams CTPOCHUE aTOMa
M CBOMCTBA XUMHWYCCKHUX
3JIEMEHTOB U UX COCAUHEHHU
Ha ocHOBe [lepuonnueckoit
cuctemsl . 1. Menpgeneena.

Omuocums xumuyeckue
SeMeHmblL K MOMY UNU UHOMY
INEKMPOHHOMY CeMEUCMEY.
Packpwieams ocobennocmu
CMpPOCHUs. AMOMO8
d-onemenmos u f-onemenmos.

PeryasiTuBHbIe

1.KoppekTupoBaTh EATEIILHOCTD:
BHOCUTH U3MEHEHUS B MPOLECC C YIETOM
BO3HUKIIUX TPYTHOCTEH U OIIUOOK.

2. CocraBnATh IJIaH OTBETA; padOTaTh C
TEKCTOM maparpada u ero
KOMIIOHCHTaMU;

3. ®opmynupoBaTh YIEOHYIO 3a/1a9y Ha
OCHOBE COOTHECEHHSI TOTO, UTO yXKe
M3BECTHO YUaIIUMCsl, U TOTO, UTO eIlle He
W3BECTHO.

Ilo3naBaTeJbHbIE

1. YMeTb caMOCTOSITENHHO TUIAaHUPOBATh
ITyTH JOCTHKEHUS TeNIeH, B TOM YHUCIIe
aJ'H)TepHaTI/IBHI)IC, OBJIAICHUC YMCHI/IGM
COTIOCTABIIATH IKCTIEPUMEHTATBHBIE U
TEOpETHUYECKHEe 3HAHUS C O0BEKTUBHBIMA
peaJII/IHMI/I JKHN3HU.

2. Wcnonmb30BaTh pUeMBI pabOTHI C
uHopMaIueii (rmouck u oToop
HCTOYHUKOB HEOOXOUMOH HHpOpPMALINH,
CUCTeMaTH3anus HHPOPMAaIIHH).

KoMMYHMKATHBHBIE

1. BrageTs MOHOJIOTHYECKON U
JUAIOTHYECKOW (hOpMaMU pevH B
COOTBETCTBHH C HOPMAaMH POJTHOTO
SI3BIKA; BBIPAYKATh CBOU MBICIIH C
JIOCTAaTOYHOH IOJTHOTOH ¥ TOYHOCTBIO;
2. ®opmMupoBaHKe yMEHUs PaboTaTh B
mapax, OTBE4aTh Ha BOIPOCKHI YUHUTEIIS,
YMEHHUE UCIOJb30BaTh XUMUYECKUH SI3BIK,
yMeHHe paboTaTh C XUMUYECKOH
MOCY/I0M.

3. ®opMHUpOBaHUE YMEHHUS CITYIIAThH
YUUTENS, BECTU AUAIIOT C YUUTEIEM U
JIPYTUMU yUaIIIMHUCS.

JINYHOCTHLIE
1. ITposIBASTE OTBETCTBEHHOE OTHOIICHUE




U rpynmnax. DJIEKTPOHHBIE
ceMeiictBa. Ocobennocmu
CMPOCHUsL AMOMO8
d-anemenmos. Cemerticmeo f-
3JIEMEHTOB.

K 00yYCHUIO, YBRKUTEILHOE OTHOIIICHHE
K CTapIIuM B MJIaJIIIIAM TOBAPHUIIIAM;
0CO3HaBaTh [ICHHOCTH 3I0POBOTO U
Oe3omacHOro 00pasa JKH3HH.

TEMA 2. CTPOEHUME BEIIECTBA

KosanenTHas
XUMHUYECKas CBSI3b.
JemMoHcTpanuu.
Konnekuusa Bemniects
C KOBaJICHTHBLIM
THUIIOM XUMHYCCKOM
CBSI3U.

bnaropoassie rassoi,
MpUYAHA UX
CYIIISCTBOBAHUS B
aTOMapHOM COCTOSIHUH.
KoBanenTHas cBsi3b Kak
CBsI3b, BO3HUKAIOIIAS 32
cUeT 00pa30BaHUs OOIIUX
SIIEKTPOHHBIX TIap nymem
nepeKpbi8aniusl NeKMpPOHHbIX
opbumaneii. KpaTHOCTh
KOBAJIEHTHOU CBSI3H.
OOMEHHBIH U JOHOPHO-
aKIICTITOPHBINA MEXaHU3MBbI
oOpa3oBaHus
KOBAJICHTHOMW CBSI3U.
DNEeKTPOOTPUIATETLHOCTh
(90). Knaccudukanus
KOBAJIEHTHBIX CBSI3€i: 1O
90 (mossipHas u
HenoJisipHast). Jumnonm.
3aKOH MOCTOSIHCTBA
COCTaBa JIIsl BEIIECTB
MOJICKYJIIPHOTO CTPOCHUS.

OOBSICHITH HHEPTHHIC
CBOMCTBa OJIarOPOIHBIX
razoB 0COOCHHOCTSIMU
CTPOEHHUS UX aToMa.
XapaxkTepuzoBaTb
KOBAJICHTHYIO CBS3b KaK
CB$I3b, BOSHUKAIOLIYIO 32
cdeT 00pa3oBaHUs 00X
SJIEKTPOHHBIX Hap
nymemnepexkpbléanus
9NEKMPOHHBIX Opoumane.
Knaccuduumponarn
KOBAJICHTHBIE CBSI3H IO
pa3HBIM OCHOBAHHSIM.
YcTaHaBIMBaTh 3aBUCUMOCTD
MEX/1y TUIIOM XUMHYECKOU
CBSI3U, TUIIOM
KPUCTAUIMYECKON PEIIETKH

1 PU3NIECKUMH CBOMCTBAMH
BEIIIECTB.

PervasiTuBHbI€:

1. IInanupoBanue yaeOHOTO
COTPYAHHUYECTBA C YUUTENIEM U
CBEPCTHUKAMU — OTIpe/IeTICHHUE 1EIH,
(yHKIMH y9aCTHUKOB, CIIOCOOOB
B3aUMOJICUCTBHUSL.

Ilo3HaBaTeIbHBIE:

1. OBnageHue OCHOBAaMH XMMUYECKOH
TPaMOTHOCTH: CITOCOOHOCTHIO
aHaJII/I3I/Ip0BaTB n O6’BCKTI/IBHO OLCHHUBATH
JKU3HEHHBIE CUTYAIlNH, CBI3aHHBIC C
XHAMUEH, HaBBIKAMH 0€301aCHOr0
oOparreHus ¢ BemecTBaMH,
HCHOHLSyeMBIMI/I B HOBCGZ[HCBHOﬁ JKN3HU.
KoMMyHHKATHBHBIE:

1. YyacTBOBaThH B KOJIJIEKTHBHOM
00CyXIeHNH Npo0JIeM, HHTETPUPOBATHCS
B IPYIITY CBEPCTHUKOB U CTPOUTD
HPOIYKTHBHOE B3aMMOCHCTBUE U
COTPYAHUYECTBO CO CBEPCTHUKAMH U
B3POCIIBIMH.

JINYHOCTHBIE:

1. YuuTsIBaTh pa3Hble MHEHUS U
UHTEpEChl U 000CHOBBIBATH
COOCTBEHHYIO MO3UIIHIO.

HMonHas xumuueckas
CBA3b.

JdemoHcTpanuu.
OO0pa3Iel MUHEPATIOB U
BEIIECTB C HOHHBIM
THUIIOM CBSI3H: OKCHJIA

Honbl n nux
Ki1accuuKanus: 1mo
3apsany (AHUOHBI U
KaTHUOHBI), TI0 COCTaBy
(TIpOCTHIE M CIIOKHBIE).
Cxema obpa3zoBaHUs

Xapaxmepuszoeams NOHHYIO
CBSI3b KaK CBSI3b,
BO3HUKAIOIIYIO MyTEeM
OTJIa4YU WJIV IpHUeMa
DIIEKTPOHOB.
Knraccugpuyuposams MOHBI

PeryasiTuBHbIE:

1.CamocTOATENBHO aHATTU3UPOBATH
yCIIOBUS

JOCTIDKEHHS 1IeSTH Ha OCHOBE yuéTa
BBIZICTICHHBIX YUUTEIEM OPHEHTHPOB
JeCTBUS B HOBOM yueOHOM MaTepHase.




KaJbIIUs, pa3IndHbIX
COJICH, TBEpABIX
eJa04ei, rajaura,
KaJbIIUTA.

HOHHOMU CBSI3U.
Dopmynvhas eouHuya.
OmuocumenvHocmy
Kraccuguxayuu
XUMUHECKUX cBs3ell Ha
UOHHbBIE U KOBALCHIMHbBLE
NOSPHbLE.

10 pa3HbIM OCHOBAHUSIM.
Yemanasnusamo
3aBUCUMOCTh MEXKJIy TUIIOM
XUMHYECKOH CBSI3U, TUIIOM
KPUCTAJUTMYECKOH PEIICTKHU U
(buznueckumMu cBOWCTBAMU
BEIIECTB.

MeTannasl ¥ CIUIaBbI.
Mertannunueckas
XUMHYECKas CBSI3b.
JdemoHcTpanuu.
Komnnexius MeTaios.
Kommexknust cruiaBos.

Oo6mue puznueckue
CBOWMCTBa METaJIJIOB:
3JIEKTPOIIPOBOIHOCTD,
MPOYHOCTb,
TEIUIONPOBOJHOCTb,
METaJUIMYECKUH OJIECK,
MIACTUYHOCTE. Cniaswi
yepnole u ysemuvie. Cmaiv,
yyeyn. Jlamyno, bponsa,
Mmenvxuop. Metamnndeckas
CBSI3b. 3asucumocms
INEKMPONPOBOOHOCMU
Memannos om
memnepamypei.

Xapaxmepuzosamo
METAJUTUIECKYIO CBA3b KaK
CBSI3b MEXK/Iy aTOM-HOHA- MU
B METaJlyIaX U cILIaBax
IMOCPEJICTBOM
0000111ECTBICHHBIX
BaJICHTHBIX DJICKTPOHOB.
OobvscHaAMb MUHYIO
MPUPOY XUMHUYCCKUX
cBs3eu. Yemanasiuseamo
3aBHCUMOCTH MEXIy TUIIOM
XUMHUYECKOMN CBSI3U, TUIIOM
KPHUCTAJLUIMYECKOU PEIIETKU U
(pmznuecknmu cBoricTBAaMHU
BEIIIECTB.

IHo3HaBaTeJbHBIE:

1.Co3paBaTh 1 peoOpa3oBLIBAT
MOJICTIH ¥ CXEMBI JUIS pelIeHus3a1ad.
2. O00061IATh MOHATHI —
OCYILECTBISTHIOHYECKYIO
OTIepaLMIO TIepPexXoa OT BUIOBBIX
MIPU3HAKOB K POZOBOMY ITOHATHIO.

KoMMYyHHKATHBHBIE:

1. AnexBaTHO MCIIOJIB30BATh PEUCBBIE
CPEJICTBA/NS PEIICHUS PA3TUYHbIX
KOMMYHHUKAaTUBHBIX 33Ja4; BIaJAETh
YCTHOM M MUCBMEHHOM PEYbI0; CTPOUTH
MOHOJIOTHUECKOE
KOHTEKCTHOEBBICKAa3bIBaHUE,

JINYHOCTHBIE:

1. ®opMHUpOBATH IKOJIOTHIECKOE
MBIIUICHUE: YMCHHUE OLICHHUBATL CBOIO
JIESITENIbHOCTD U TIOCTYITKA APYTUX JTFOACH
C TOYKH 3PCHUA COXPAaHCHUA
OKpY>Karolleu cpeibl.

ArperaTHbleCOCTOSIHU
s1 BEIlleCTBA.
Bonoponnasicssizb.
JdemoncTpanum.
Bosronka nona.
Monenb MOJISIpHOTO
o0bema
ra3000pa3HbBIX
BeulecTB. [Tonyuenue
1 pacrio3HaBaHUE
ra3oB: YTIIEKUCIIOTO
rasa, BOJ10poJa,
KHCIJIOpOJa, aMMHAaKa,
omunena, ayemuieHa.

ArperaTHple COCTOSTHUS
BEIIIeCTBA
HaIlpUMepeBOIbl.3aKOHAB
orajpo. Ilepexopr
BEIIIECTBA U3 OJTHOTO
arperaTHOTOCOCTOSTHUSIB/IP
yroe.

Banoepsaanvcoso
83aumodeticmaue.
MexMoleKysipHast
BOJIOPOJIHAS CBSI3b.
MexaHuswm ee
oOpa3oBaHUs Ha IPUMEPE
BOJBI UCHUPHIOE.
CBolicTBa BELIECTB C 3TUM
TUTIOM CBSI3H.
AHoOMaJbHBIC CBOMCTBA
BOJIbI, OOYCIIOBJICHHBIC
MEXMOJICKYJISIPHOM

XapakTepuzoBaTb
0COOEHHOCTH arperaTHoro
COCTOSIHUS BEIIECTB

Ha OCHOBE MOJIEKYJISIPHO-
KHHETHYECKHUX
NpeJICTaBICHUM.

YcraHnaBiauBaTh
MEXIPEJIMETHBIE CBSI3U C
(bm3mKOI Ha 3TON OCHOBE.
YcranaBauBaTh
MEXIPEJIMETHBIE CBSI3U C
OuoJIOTHEH Ha OCHOBE
paccMOTpPEHUsI NPUPOABI
BOJOPOJIHOM CBSI3U U €€ POJIU
B OpraHU3aIuH KUBOU
MaTepuH.

PervasitTuBuble:

1.BHOCUTH HEOOXOTUMBIE KOPPEKTHBEI B
JIEHCTBHE IIOCJIE €r0 3aBEPILEHUS Ha
OCHOBE €r0 OIICHKU U yueTa XapakTepa
CIIEaHHBIX OLIUOOK.

2. OcymiecTBIsITh KOHCTATHPYIOUINH 1
MIPEIBOCXHUIIAIONINA KOHTPOJIb MO
pe3yabTaTy U 1o crnocoly AeHCTBUS;
aKTyaJbHBIA KOHTPOJIb Ha YPOBHE
MIPOU3BOJIBHOTO.

3. BeyiBuraTh Bepcum peIeHus
po0JIeMbI, 0CO3HABATH KOHECYHBIN
pe3ynbTaT, BEIOMpATh U3 MPEIIOKEHHBIX
1 MCKAaTh CAMOCTOSITEJILHO CPEACTBA
JIOCTHKEHUS LEIH.

Ilo3HaBaTeJIbHBIE:
1.®opMupOBaTh yCTOWYHMBEIA yueOHO-
II03HABATEJIbHOI'O MHTEPEC K HOBBIM




BOJIOPOJAHOM CBSI3bIO.
Hcnonvzosanue 600wt 6
ObImy u Ha npPouzeoICcmae.
BuyTpumonekysipHas
BOJIOpPOJIHAS
cBsI3b.Eesnauenuesopeanus
ayuu cmpykmypbvl HCU3HEHHO
BAJHCHBIX OP2AHUYECKUX

seujecms.
Tuner HonsTue o Knaccugpuyuposamow
KPHCTAJITMYECKHX KpUCTAIINHICCKAX TBep/ible BelIeCTBa Ha
PEILETOK. pemeTkax. Taisl KPUCTaILTNYECKUE
JleMOHCTpALHH. KpUCTAJUTTICCKIX namopdHsie.

Mopenu PCIICTOK: NOHHAA, Yemanaenusamo
KPUCTAITHYECKHX MOJICKy isipHad, aTOMHas, 3aBUCHMOCTbH MEK/LY THIIOM

peLIeTOK pa3IndHbIX
tunoB. ITpumepsl
BEIIECTB C HOHHO,
aTOMHOM,
MOJICKYJISIPHON U
METaJUIMYECKOMI
KPHUCTAJUIMYECKUMU
peuieTkaMu.
JlaGopaTopHble
onbITHI. 1.
OmpeneneHne CBOUCTB
HEKOTOPBIX BEIISCTB
Ha OCHOBE THIIa
KPUCTAJUIMYECKOMN

MeTaJlTndecKasl.
XapakTepHble
(pmznaeckne cBoiicTBa
BEIIIECTB, 00YCJIIOBJICHHBIC
TUIIOM KPUCTAJLUIMYECKOU
peLIeTKH.
[IporaosupoBanue
CBOMCTB BEIIECTB 110 TUILY
KPHUCTAIUIMNYECKON
peueTky u obpaTHas
3aj1a4ya. AjoTponus,
00YyCJIOBJICHHASI TUIIOM
KpPHUCTAIUIMYECKOU
peuIeTKH.

XUMHUYECKOH CBSI3U, TUIIOM
KPUCTAJLUIMYECKOU PEIIETKU U
(hbuznyecKuMu CBOHCTBaMU
BerrecTB. O0vAcCHAMb
SIBJICHUE

aJjuIoTpOoNuu. Mantocmpuposa
MbITO SIBJICHUE PA3JIUYHBIMU
MpUMepaMH.

001muM crrocobaM pemieHus 3aaad.

2. ®opMupoBaTh YMEHUS yCTaHABINBATh
CBSI3M MEXJTy PEAIbHO HA0JII0TaeMbIMU
XUMHYECKAMU SIBICHUSAMH U MPOLIECCaMH,
MPOUCXOSIIIUMHU B MUKPOMHUPE,
OOBACHATH MPUIUHBI MHOTOOOPa3Hs
BEIIECTB, 3aBICUMOCTh UX CBOICTB OT
COCTaBa M CTPOCHUS, a TAKKe
3aBUCHMOCTH PUMECHEHUS BEIIECTB OT UX
CBOWCTB.

KomMmyHnKaTHBHBIE:
1.ApryMeHTUpOBAaTh CBOIO TIO3UIHIO U
KOOPAWHHUPOBATH €€ C

MTO3ULMSAMH [TAPTHEPOB B COTPYIHUYECTBE
IpHU BBIPa0OTKE OOIIETO PElIeHus B
COBMECTHOM JEATENBHOCTH.

2. AIeKBaTHO HCIOIb30BATh PEUEBbIC
CpEACTBAUIS PELICHUS PAa3IUYHBIX
KOMMYHHUKATHUBHBIX 3a/1a4; BJIaJCTh
YCTHOM M MUCBMEHHOM PEYbI0; CTPOUTH
MOHOJIOTHYECKOE
KOHTEKCTHOEBBICKa3bIBAHNE
JInyHOCTHBIE:

1. YMeTb oleHUBaTh NPaBUIBHOCTD
BBITIOJTHEHUST Y4eOHOH 3a/1a4H,
COOCTBEHHBIE BO3MOKHOCTH €€ PELICHUSI.
2.AHanM3UPOBATH 3MOLMOHAIBHEIE
COCTOSIHHMSI, ITOJIy4EHHBIE OT YCIEIIHON

pemeTku. 2 XapaxmepHuvle 6u0bl (meycmenHoin)

O3HAKOMJIEHHE C KPUCMALIUYECKUX PEUENOK JeSITeIbHOCTH, OLICHUBATD UX BIUSHHUE HA
KOJUICKITUCH Memaijioe. HACTPOECHUEYEIIOBEKA.

IOJINMEPOB: AMoOpQHBIE BEIeCTBa, UX

[UIACTMACC | OMAUHUMENIbHBLE CEOUCTNEA.

BOJIOKOH, U HU3CIUMN

W3 HUX.

Hucreie BemecTsa u OTtnnuame cmeceit oT Haxooums otnnuus cMeceit PeryasiTuBHbre:

CMECH.
JdemoHcTpanuu.
OO0pa3Iel MUHEPATIOB U
TOPHBIX TTOPO/I.
OO6pa31bl OYUIIICHHON

XUMHUYECKUX COEIMHEHNUN.
T"'oMorennsie u
TeTePOreHHBIC CMECH.
MaccoBas u o0ObeMHas
0JIM KOMITOHEHTA B

OT XUMHUYECKUX COCIMHEHHH.
Ompadsicams cocTaB cMecel ¢
MTOMOIIBIO TOHSTHUS

«IIOJIs» MaccoBas v
oOBEMHAsL.

1.IlnanupoBaTh CBOM ACHUCTBHA B
COOTBETCTBUHU C ITIOCTaBICHHON
3ajaueil ¥ yCIOBUAMHU €€ pealu3aluy.
Ilo3HaBaTeJIbHBIE:

1.OcymecTBasTh BEIOOP




caxapo3bl U
HepapUHUPOBAHHOTO
KPUCTAJUTUYECKOTO
caxapa, COJIep KaIiero
MpUMECH.
Jlucmuanayus 600bi
Kax cnoco6 oyucmku
om npumeceil.
JlabopaTopHbie
onbIThL 3. XXecTkocTh
BOJIbl. Y CTpaHEHUE
’KECTKOCTHU BOJHI. 4.
O3HaKOMJICHHUE C

CMECH.

ITpumecu. Biusiue
IIpUMECEN Ha CBOMCTBA
BemecTB.MaccoBast U
00BeMHas JOJTUTIPUMECEH.
Knaccugurxayus
XUMUYECKUX Geujecmes no
cmenenu 4ucmomal.

IIpouzeooums pacyueTsl C
HCIOJb30BaHUEM 3TOT'O
HOHSTHUA. Ycmanasiueamo
3aBUCUMOCTb MEXTY
pa3nuuusiMu B PU3HNISCKUX
CBOMCTBaX KOMIIOHEHTOB
cMecel U cIioco0aMu ux
pazJiesieHusl.

HauOoee 3PPEKTUBHBIX

Croco0O0B pelICHHS 3314 B
3aBHCUMOCTH OT

KOHKPETHBIXYCIIOBHA.

2. CTpouTh I0Ka3aTeIbCTBA B OTHOILICHUN
BBIJIBUHYTHIX THIIOTE3 U
(hopMyIIMpoBaHUE BHIBOIOB.
KoMMYHHKATHBHLIE:
1.CoBeprieHCTBOBATh YMEHHE
JIOTOBAPHUBATHCS U MPUXOTUTH K 00IIEMY
PEIIEHHIO B COBMECTHOM ACATEILHOCTH.
JINYHOCTHBIE:

1. ®opMupoBaTh BEIPAXKEHHYIO

MHHEPAJIbHBIMH YCTOMYMBYIO y4eGHO-TI03HABATENBHYIO
BOJIAMH. MOTHBAIIUIO YYEHHS.

Hucnepcusie IlonsTHe 0 AMCTICPCHBIX Xapaxmepuzosame pa3inyHbIe ferme“B““e:

CHCTEMEL cucremax. Jlucrepcuas THITH THCTIEPCHEIX CHCTEM Ha ‘BHOCHTH HCOOXOMMBIC KOPPEKTHBEI B
JdemoncTpanum. (asa n aucnepcronnas OCHOBE arperaTHOrO COCTOSHHS JIEUCTBHE IOCIIC €ro 3aBEPLICHUS Ha

Obpaszyvl  paziuuHvIx
OUCNEPCHbIX — CUCMEM:
OMYAbCUU,  CYCNEH3Ul,
asposonu, 2enu u 307u.
Honyuenue
KOMLOUO-HO20 paAcmeopa
uz xaopuoa  ocenesa
(. Koazynsyus
NOJYYUeHHO20 pacmeopa.
Dpgexm Tunoans.

JlaGopaTopHble ONbITHI.
5.03nakomnenue ¢
oucnepcHviMuU
cucmemamu.

cpena. Knaccuduxanus
JIUCTIEPCHBIX CUCTEM B
3aBHCUMOCTH
OTarperaTHOrOCOCTOSIHUS I
cniepcHoi (asbl 1
JIHUCTIEPCUOHHOM

cpeasl.l oMoreHHBIEUTETEPO
TE€HHBIC JTUCTICPCHBIC
CUCTEMBI.
I'pyboauciepcHBIECHCTEMEL:
SMYJIbCHUH, CYCIICH3UH,
a’p030JIU; UX
MIPEICTAaBUTEIIN U 3HAUCHUE.
ToHkoMCTIEPCHBIE
CUCTEMBI: TeJIM U30JIH; UX
MIPEICTAaBUTENN U 3HAUCHHE.
KomnmonnHeie cuctemsl, ux
OTJIMYHUS OT UCTUHHBIX
PacTBOPOB.

Oddext Tunmans. [enu:
[HIIEBbIC, KOCMETHYECKHE,
MEIMIIMHCKHE,
OMOJIOTHYECKUE U
MUHEPATBHBIC; UXTTPEICTaBU
TeIMU3HAYCHHE.

JUCTIEPCHOM (hasbl 1
JIUCTIEPCUOHHOU CPEeIbl.
Pacxkpvieams ponb pa3indHbIX
TUITIOB JUCIICPCHBIX CUCTEM

B JKM3HU IIPUPOABI U 06H.IeCTBa.

OCHOBE €T0 OIICHKU U yueTa XapaKkrepa
CIIEIaHHBIX OLIUOOK.

2. OcymmecTBISATh KOHCTATUPYIOIINAN U
NPEBOCXUIIAIONINN KOHTPOJIb 110
pe3yabTaTy u 1o crnocoly AeHCTBUS;
aKTyalbHBIH KOHTPOJIb Ha YPOBHE
MPOU3BOJIBHOTO.

3. BeyiBuraTh BepcUM pemeHus
po0JIEMbI, 0CO3HABATh KOHCYHBIN
pe3yabTAaT, BEIOUPATh U3 MPEAIOKEHHBIX
Y MCKaTh CAMOCTOSITENILHO CPEJICTBA
JOCTHXKXCHUS LICJIN.

Ilo3HaBaTeJIbHBIE:

1.®opMupoBaTh YCTOWUIHUBBIN ydeOHO-
MO3HABATEILHOIO HHTEPEC K HOBBIM
o0muM criocobam pemeHus 3aaad.

2. ®opMHUpOBaTh YMEHUS YCTaHABIMBATh
CBSI3U MEXJy PeajibHO HAOII0aeMbIMU
XUMHAYECKUMHU SIBIICHUSMH U TPOLIECCAMH,
MPOUCXOSIIUMUA B MUKPOMHUPE,
OOBACHATH MPUIUHBI MHOTOOOPa3Hs
BEIECTB, 3aBUCHMOCTb UX CBOMCTB OT
COCTaBa U CTPOCHHS, a TAKKe
3aBUCUMOCTb IPUMEHEHUS! BELIECTB OT UX




[Nomyuenue, cobupanue u

I[IpoBoauTh, HAOIIOAATH U

CBOMCTB.

10 MpakTH4ecKas pacrio3HaBaHue ra3oB: OINMCHIBATh XMMHUUYECKUN S
padora Ne 1. BOJOpOJa, KUCIOPOAa, SKCIIEPUMEHT I10 Y :
YIJIEKHUCIIOTO Ta3a, MIOJTyYEeHHIO, COOMPAHUIO U 1. ApryMeHTHpOBATE CBOTO MOHIIHIO 1
aMMHaKa, dmunend, pacro3HaBaHUIO Ta30B. KOOpAMHHUPOBATE €€ C
ayemunena. MO3ULUSIMH IAPTHEPOB B COTPYJHHYECTBE
TIPH BEIPAOOTKE OOIIETO PEIICHUS B
11 IToBTOpEHME U O06001IaTh MOHATHSA «S-OpPOUTANIBY,«P-0pOHTaANIbY, «d-0pbumansy, COBMECTHOM EATENLHOCTH.
0000111eHNEe TEM «KOBAJICHTHAs1 HENOJISIPHAs CBA3b»,«KOBAJICHTHAsI NOJISIpHAs 2. AZIGKBAaTHO HCIIONB30BATh PEUCBHIC
«CtpoeHue aToma» CBSI3b»,MOHHAsI CBSI3bY», «BOJOPOJHAS CBA3b», «METAININIECKAS CPE/ICTBAIS PEIICHHS PA3IHIHBIX
1 «CTpoeHue CBSI3bY», KMOHHAsI KPUCTAJUIMYESCKas pELIeTKa, «aTOMHas KOMMYHHKATHBHBIX 33144, BIIAICTh
BEIeCTBAY, KpPUCTAIUINYECKas PEIIETKa», «MOJEKYJISIpHasl KpUCTaUIndecKast YCTHOM ¥ MHCHMEHHOH PeUbI0; CTPOHTh
HOJI'OTOBKA K peleTkay, «MeTajJandecKasi KpuCcTauIndecKast MOHOJIOTHUYECKOE
KOHTPOJILHOM paGoTe pemeTka». OTpaHUYUBATD MOHSITHSI «XUMUYECKasl CBS3bY, KOHTEKCTHOEBBICKA3bIBAHHIE
«KpUCTAJUTHYECKast PEIISTKa. JIMYHOCTHRIE:
12 KonTpoabHas OnuCchIBaTh U XapaKTePU30BaTh CTPYKTYPY TAOIUIIBI 1. YMeThb onleHMBaTh NPAaBUIBHOCTD
padora Ne 1 o «Ileprnoanyeckas cucteMa XUMHYEeCKHX 31eMeHToB 1. 1. BBIIIOJIHCHNS Y4eOHO# 3184,
Temam «CTpoeHue MenpaeneeBa» (kopoTkas ¢popma) [IpoBoauts pediiekcuto COOCTBEHHBIE BO3MOKHOCTH €€ PEILICHUs.
atroMa» U «CTpoeHue COOCTBEHHBIX JIOCTI)KCHUH B TO3HAHUM CTPOCHUS aToMa U 2.AHaNM3UPOBATH SMOLMOHAIILHBIC
BEILICCTBAY. CTPOEHHUS BEIIeCTBA. AHAITU3UPOBATH PE3yITAaTHl KOHTPOIBbHOM COCTOSIHUSI, [IOJYYCHHBIC OT YCICIIHON
paboThl ¥ BBICTpaUBATh ITyTH HOCTHKEHUSI )KEJIAEMOT0 YPOBHSI (HeycmemnHoit)
YCIIEITHOCTH. JeSITEIbHOCTH, OIICHUBATD UX BIMSHHUE HA
HACTPOCHHUEYEIOBEKA.
TEMA 3. DJIEKTPOJIMTUYECKASA ANCCOLUATINA
13 PactBopsr. PacTBOp®I Kak Onpeodensameb NOHIATUS PeryasiTupHbre:
JleMoHCTpanuu. TOMOI'€HHBIE CUCTEMBI. «pacTBOPbD» U 1.ITnanupoBaTh CBOM ACHCTBYS B
Paznnuanas Pacmeopenue xax «PacTBOPUMOCTBY. COOTBETCTBIN C TIOCTaBJICHHOH
pacTBOPUMOCTD Qusuxo- Knaccuguyuposams BelecTsa 1o 3a/1a49€H U yCIOBHAMH €€ pealln3alnu.

BEIIECTB B BOJIC U
WHBIX PACTBOPHUTEIISAX.
HN3MeHeHue OKpCcKu
BelecTBa Mpu
rnepexoae u3

TBEPJIOTO COCTOSIHHUS

B pPacTBOp

(Ha mpumepe cyibdara
menu (1), xmopuna
kobainbTa (11)).

Xumuvecxkuunpoyecc.Poib
BOJIBI B TIpoIiecce
pacTBOPEHUS BEIICCTB.
PactBopumocTts u
KiaccuuKaIus BeIeCTB
10 PTOMY TIPU3HAKY:
pacTBOpUMBIEL,
MaJIOpacTBOPUMEBIE U
HEpPacTBOPHUMBIC.
MaccoBasizmoiis BemniecTBsa
BpacTBOpE.

MPU3HAKY PACTBOPHUMOCTH.
Ompasicams cocTaB pacTBOpa C
MOMOIIBIO TOHATHH «MaccoBast 10JIs
BEILECTBA B PACTBOPE» U «MOJAPHAS
KOHYEHMPayus 6euecmeay.

Ilo3naBaTeJIbHBbIE:

1. OcymiecTBISTh CpaBHEHHE,
KJIaCCU(HUKAIINIO, CAMOCTOSTENLHO
BEIOWpasi OCHOBAHUS U KPUTEPUU IS
YKa3aHHBIX JIOTHYECKUX OTepPaIIHid.
2.CTpOHTD JIOTHUYECKOE PacCyKICHHUE,
BKJIIOYAIOIIEE YCTAHOBJICHHE TPUUMHHO-
CJICZICTBEHHBIX CBSI3CH.
KoMMYHUKATHBHBIE:

1. Pa3BuBaTh yMEHUE MPOYKTHBHO
paspemniath KOH(PIUKTHI HA OCHOBE y4eTa




Mounsapnas konyenmpayust éeuje-
cmea. Omaudue ceoUCmse pacmeo-
Pa Om CBOLUCME YUCTO20 PACMBO-
pumens u pacmeopeHHo2o eeuje-
cmea.
Munepanvhble800bIKaknpupoOHsviep
acmeopuol.

HWHTEPECOB U MO3UIUNA BCEX €T0
YYaCTHHUKOB.

JIMYHOCTHBIE:

1. ®opMupOBaTH BEIPAKEHHYIO
YCTOHYMBYIO y4eOHO-IT03HABATEIBHYIO
MOTHUBAIUIO YUCHHUS.

14 ONEeKTPOJIUTHI U [TonsiTue 06 31€KTpOINUTAX Onpeoensimsb MOHSITHS
HERJIEKTPOJIUTHI. M HEDJIEKTPOJIUTAX. «3EKTPOJIUTHLY,
JleMoOHCTpALMH. OCHOBHBIE TOJIOKEHUS «HEDJIEKTPOJIUTHLY,
OO0pasIbl BEIIEeCTB- TEOpUun «AIEKTPOIUTHUYECKAs
3JIEKTPOJUTOB U 3IEKTPOIUTUYECKON JIUCCOLIMALIUS .
HEDJIEKTPOJIUTOB. puccouuanuu. Mexanuszm Dopmyauposeams OCHOBHBIC
Hccnenosanue ouccoyuayuu eujecma. MOJIOKEHUS TEOPUU
3JIEKTPUUECKON Onexmponrumuyeckas 3JIEKTPOIUTHYECKOM
MPOBOJIUMOCTH ouccoyuayusi Kax pesyaibmam JIUCCOLMALINY.
pacTBOpOB euopamayuu 1eKmpoIuma. Xapaxkmepuzosamuv
9JIEKTPOJIUTOB H Cmynenuamas ouccoyuayus CIIOCOOHOCTH 3JIEKTPOJIUTA K
HERJIEKTPOJUTOB. anekmpoaumog. CTerneHb JIMCCOLMALIMU Ha OCHOBE
3aBHCHMOCTB 3JIEKTPOIUTUYECKON CTEIEHU DJIEKTPOIUTHYECKOMN
CTETICHU JUccolaluu. JIUCCOIIMALINH.
JIEKTPOTUTHIECKOH CuibHbIE U cr1alble 3anucvieams ypaBHEHUs
Aucconnanun ot JNEKTPONIUTHL. Y paBHEHUS AIIEKTPOIUTHYECKOM
KOHHCHTpaH DJIEKTPOJIUTUYECKOU JUCCOLMAlUU, 6 MOM YUCe
BEIICCTBA B paCTBOPE nuccounanuu. Ilonsitue o U CMyneH4amoi.

cpezne pacTBopos (pH Habnwooams u onucvieams
cpeobvl). JAE€MOHCTPaIlMOHHBIN
XMMHUYECKHUI IKCIIEPUMEHT.
15 Kuciorsl B cBete

TEOPUH
3JIIEKTPOJIUTUYECKOHN
JINCCOIHAIIHH.
JdeMoHcTpanun.
Pazbapnenue
KOHIIEHTPUPOBAHHOM
CEpHOU KUCIOTHI.
Obyaenusanue caxapa u
Yenntoo3ul,
KOHYEHMPUPOBaAHHOU
CEepPHOU KUCTIOMOII.

OmpeneneHne KUCIOT B
CBETEC TCOPUH
IEKTPOJIUTUYECKOMN
nucconuanuu. Okpacka
UHJIUKATOPOB B pacTBOpax
kuciot. Oomue
XUMHUUYECKUE CBOUCTBA
HEOPTraHUYECKUX U
OPraHNYCCKUX KHUCIIOT B
CBETE MOJEKYJISIPHBIX U
UOHHBIX TIPECTABICHUM:
B3aUMOJEUCTBUE C

Xapaxmepuzoeamsv KUCIOTHI
B CBETE TCOPUH
BJIEKTPOJIUTHUECKOU

M CCOLIUALIUU.

Paznuuams oO1iee,
0cOo0OCHHOE U SIMHUYHOE B
CBOMCTBAaX a30MHOI,
KOHYEeHmpUpo8anHou cepHoll U
MYPABbUHOU KUCTOT.

Ilposooums, nabuiooamo u
onuUCLIBAMb XUMHUYECKUI
AKCTIEPUMEHT C ITOMOIIBIO

PeryasiTuBHBIE:

1. BeyiBurath Bepcum pelieHus
POOJIEMBI, 0CO3HABATH KOHCYHBIN
pe3yabTaT, BEIOUPATh U3 MPEI0KEHHBIX
U UCKaTh CAMOCTOSTEIILHO CPEIICTBA
JIOCTYKEHHMS IIEITH.

2. BHOCUTH HEOOXOTUMBIE KOPPEKTHBHI B
NIEHCTBHE MTOCIIE €TO 3aBEepIICHUS Ha
OCHOBE €T0 OIICHKH M yueTa Xapakrepa
CIIEIAHHBIX OLIUOOK.
Ilo3HaBaTeJbHBIE:

1. YMeTh onpenemnsiTh BOZMOKHBIC
HCTOYHUKH HEOOXOIUMEIX CBEACHNH,
MIPOM3BOIUTH MTOUCK HH(POpPMAIINH,
aHAJIM3UPOBATH U OLIEHUBATH €6
JIOCTOBEPHOCTb.

2.000011aTh MOHATHI —
OCYIIECTBIISATHIOTHICCKYIO

OTIepaITfIo TIePEX0/1a OT BUIOBBIX
MIPU3HAKOB K POJIOBOMY ITOHSTHIO,

OT ITOHSTUSA CMEHBIITUM

00BEMOM K MOHATHIO C OOJIBIINM
00BEMOM.

KoMMYHHKATHBHBIE:
1.0praamn3oBsIBaTH U
IUTaHUPOBaThy4eOHOE
COTPYIHHYECTBO C yYUTEIEM H
CBEPCTHHKAMHU, OTIPENIEIISATh IEIH U
(YHKIIMY Y9aCTHUKOB, CIIOCOOBI
B3aMMOJICHCTBUS; IJIAHUPOBATH O0INE
CHoco0bI paboTHI.

2. Bctynath B 1uanor, a Takke
y4acTBOBATh B KOJUIEKTUBHOM
o0CyX1eHIH mpo0ieM, y4acTBOBAaTh B
JMICKYCCUH M apT'yMEHTHPOBATh CBOIO




Bzaumooeiicmeue
KOHYEHMPUPOBAHHOU U
pazoasieHHol a30mHOu
KUCILOMbL C

Mmeowio. Komnexiust
MPUPOTHBIX
OpPraHUYeCKUX
KHMCIOT.

JlaGopaTopHblie ONBITHI.
6. O3HaKOMJICHHE C
KOJUICKITUCH KUCIIOT.

MeTalaMHi, OKCUJIaMH U
TUAPOKCUIAMU METAIJIOB,
COJISIMU. Y CIIOBUSA
BO3MOKHOCTH MPOTEKAHUS
peakuuii Mexay
3JICKTPOJIUTAMHU.
Cneyughuuecrue ceoticmasa
aA30MHO1,
KOHYEeHMpPUpOBaAHHOU
CepHOll U MYPABLUHOU
Kuciom.

POAHOTIO sA3bIKA U A3bIKA
XHUMHHU.

TIO3HIIHIO.

JINYHOCTHBIE:

1. ®opMHUPOBATH IKOJIOTHIECKOE
MBIIIUICHUE: YMEHHE OIIEHUBAThH CBOIO
JESITEIBHOCTD M MTOCTYITKH IPYTHX JTFOIEH
C TOYKH 3PEHUS COXPAHCHHS
OKpPY’Karolllel Cpebl.

2. ®opMHPOBATh OTBETCTBEHHOE
OTHOIICHHUS K YICHHUIO, TOTOBHOCTH U
CIOCOOHOCTH, O0YYAIOIIUXCS K
CaMOPAa3BUTHIO H CAMOOOPA30BaHUIO.
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OCHOBaHHUSIB CBETE
TEOpUH
3JIEKTPOJIUTUYECKOM
JIUCCOITUAIINH.
JdemoncTpanum.
Komexnus menouet u
CBEIKEIIOTyYCHHBIX
HEPaCTBOPHUMBIX
TUAPOKCUIOB
pa3IUYIHBIX METAJIJIOB.
Peaxnus
HEeUTpanu3aluu.
ITonyuenue
HEPacTBOPUMOTO
OCHOBaHHUS U
pacTBOpeHue ero

B kuciore. [lonyyenue
ammuarka

u e2o gzaumooelcmasue
c
X710p0B0OOPOOOM(KObLM
0e3 ocHs).
JlaGopaTopHble ONbITHI.
7. [Tonyuenue u
CBOIiCTBA
HEPaCTBOPUMBIX
OCHOBaHMUI.

8. O3HakomieHHE

C KOJJIEKITUEeH
OCHOBaHHMU.

OmnpeneneHue OCHOBAaHUU
B CBETE TCOPHH
3IEKTPOJIUTUYECKOM
nucconuanuu. Okpacka
WHINKATOPOB B pPacTBOpax
LIEJI0YEH.
Kiraccudukarnus
OCHOBAHUH IO OpU3HAKAM
pacTBOPHUMOCTH B BOJE,
Hanu4us 8 cocmase
amomos Kuciopood.
OO01me XUMHYECKHUE
CBOMCTBA MIEJIOUEH,
HEPaCTBOPUMBIX
OCHOBAHUU:
B3aUMOJEUCTBUE C
KHCIIOTaMU, KUCIIOTHBIMH
OKCHJIaMH, COJISIMU.
Paznoxenue
HEPaCTBOPHUMBIX
OCHOBAaHM.
Bszaumooeticmeue wenoueti
€ OpeaHuyecKumMu
coedunenusmu (geronom,
KapbOHOBbIMU KUCTIOMAMLL).
Ceoticmea beckuciopooHbIX
OCHOBAHUU: AMMUAKA U
AMUHO8 8 CPABHEHU.

XapaxkTepu3oBaTb OCHOBAHUS
B CBETE TECOPUU
3JIEKTPOJIUTUYECKON
JUCCOLMALUH.

Paznnuats oOiree,
0COOEHHOE U STUHUYHOE B
CBOMCTBAX T'MJIPOKCHIOB U
OECKUCIIOPOTHBIX
OCHOBaHHH.

[IpoBoanTh, HAOTOIATE U
OIIMCHIBATh XMUMHUYECKUI
AKCTIEPUMEHT C TIOMOIIBIO
POAHOTO SI3BIKA U SA3bIKA
XHUMUH.

PervasiTuBHbie:

1. CamocCTOSITENHEHO OCO3HABATH IPUYHHBI
CBOETO yCIexa WIH HeycleXxa U HaXOAUTh
CHoCcO0BI BBIXO/Ia U3 CUTYAIMH Heyclexa.
2. YUUTBCSl CAMOCTOSITEIBHO CTaBHTh
HOBbIE yueOHBIE LIeJIN U 3312491, CTPOUTD
KU3HECHHBIE TIJIAaHbI BO BPEMEHHON
MEPCIIEKTHBE.

Ilo3HaBaTeJIbHBIE:

1. CtpouTth OrHYECcKOE paccyKaeHue,
BKJIIOYAIOIIIEE YCTaHOBIIEHUE
NPUYMHHO-CJIEICTBEHHBIX CBS3EH.

2. OCyLIeCTBIIATH PACIIMPEHHbIN

nouck nHpopmanmu c

UCIIOJIb30BaHUEM PECYPCOB OMOIMOTEK
ullurepuera

KoMMyHuKaTHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHE
UIO3ULHIO, ApTYMEHTUPOBATH U
KOOPJUHHUPOBATH €€ C MO3ULNSIMH
MapTHEPOB B COTPYAHUUECTBE MPHU
BBIpa0OTKE OOILEro pereHus B
COBMECTHOMIEATENBHOCTH.
JINYHOCTHBIE:

1. BeicTpanBaTh COOCTBEHHOE IIETIOCTHOE
MHUPOBO33pEHHE: OCO3HABATH
MOTPEeOHOCTh M TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YHCJIC U B
pamMKax caMOCTOSITEIILHOM JACSITETbHOCTH
BHE IIKOJIBL.
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Conu B cBETE TEOPUU
AIICKTPOJIUTHYCCKOU
TNCCOLNAIINH.

JdemoHcTpanuu.
Konnekmus comeit
pa3IMYHON OKpaCKH.
Konnekuusa
OMOJIOTHYECKHX
MaTepHaIoB,
cozepKalmnx KapoOoHaT
u docdaT KaIbIHSL.
Komnekuus
KOHJIUTEPCKHUX
pBIXJIUTENEH TecTa,
00bsICHeHHE TTPUHITATIA
UX JEeUCTBUSA U
JIEMOHCTPAIIHS
Pa3pBIXIUTEIBHON
CITOCOOHOCTH.
T"amenue coapl
YKCYCOM.
KauecTBeHnHbIe peaknmu
Ha KaTHOHELI U aHUOHEI.
BriTecHeHne Meau
JKEJIe30M U3 pacTBopa
cyabsgara meau (11).
ITonyuenue nonuna
CBUHIIA U
JIEMOHCTPAITUS €TO
pPacTBOPUMOCTH B
3aBUCHUMOCTH OT
TEMIIEPaTyphl PacTBOPa
(TmorydeHne «30JI0THIX
YeIIyeK»).
JlabopaTopHbIe
ONBITHI. 9.
O3HaKOMIICHUE C
KOJUICKIIUECH
MPUPOIHBIX
MHUHEPAJIOB,
coleprKaIlux COJIU.

Ompenenenne coneit B
CBETE TCOPUU
AIIEKTPOTUTUUCCKON
JYCCOLMALH.
Kiraccndukanms comeii:
CpelHuEe, KUCTbIE,
ocHO8Hble. O0Imme
XUMHYECKHUE CBOWCTBA
COJICH: B3aUMOJICHCTBUE C
KHCJIOTaMH, IICIIOYaMH,
MeTaJlJIaMH U COJISIMHU.
DNEeKTPOXUMHUUYECKUN psizl
HaIpPsDKEHUH METAJIOB U
€r0 MCHOJIb30BaHUE IS
XapaKTePUCTUKHU
BOCCTaHOBUTEIbHBIX
CBOMCTB METAJIJIOB.
Ceoticmea Kucavix conell.
IIpencraBurenuconaennmnxs

Ha4YCHUEC: KapOoHar
KaJIbIIHs,
oprodochaTKaIbIIus.

Kauecmeennvle peaxyuu na
Xnopuo-, cyivgham- u
KapboHam-aHu- oHbl,
KAMUOH aMMOHUSL, KAMUOHbL
acenesa (1) u acenesa (111).

Xapaxmepuszoeams COIN B
CBETE TEOPHUH
AJIEKTPOIUTHYCCKON
JUCCOIUAIINH.

Pasznuuamos oOl1iee,
0COOEHHOE U EAUHUYHOE B
CBOMCTBax

CPEIHUX U KHUCJIBIX COJICH.
Ilposooums, nabaiooamso u
ONnuUCHLIBAMb XUMUYECKAH
SKCHEPUMEHT C ITOMOIIBIO
POJTHOTO sI3bIKA U SI3bIKA
XHUMUH.

PeryasiTuBHbIE:

1. BeiaBuraTe Bepcum pemeHus
npo0JIeMbl, 0CO3HABATh KOHEUHBIH
pe3yabTaT, BEIOUPATh U3 MPEI0KEHHBIX
Y MCKaTh CAMOCTOSITENILHO CPEICTBA
JOCTIDKEHHUS LEITH.

2. Ilpu nnaHUpPOBaHUM TOCTHKEHUS
eJei caMoCTOSTENFHO, TIOJTHO U
a/IeKBaTHO YYHUTHIBATH YCIOBHS U
CpeCTBa UX JOCTHKEHHS, BBIACTSTD
abTePHATHBHEIE CITOCOOBI TOCTIDKEHUS
1ICJIA U BBIOUpATh HanboJee

3¢ GEKTUBHBIN COCO0.
ITo3HaBaTeJIbHBIE:

1. ®opMupoBaTh yMEHHUS
BOCIIPHHUMATh, TiepepabaThIBaTh
MIPEeIBABIATH HHDOPMAITHIO B
CJIOBECHOM, 00pa3HOH, CHMBOJINYECKON
(hopmax, aHATM3UPOBATH U
nepepadaThIBaTh MOyYCHHYIO
“H(OPMAITHIO B COOTBETCTBUH C
MIOCTaBJICHHBIMH 33/1a4aMHU.

2. CTpoUTh JIOTHYECKOE pacCyKIeHHeE,
BKITIOUAIOIIEE YCTAHOBIICHUE PUINHHO-
CIIEJICTBEHHBIX CBS3CH.
KoMMmyHuKaTHBHBIE:

1. CtpouTs NOHATHEIE JIs TAPTHEPA
BBICKA3bIBaHMSI, yYUTHIBAIOIIIE, YTO
MapTHEP 3HAeT U BUJIUT, a YTO HET.

2. AIeKBaTHO UCIOJIb30BATh

pedeBblie cpeacTBa s

peIlIeHHsT Pa3IuaHbIX
KOMMYHHKATUBHBIX 337124,

CTPOUTH CIIOXKHBIC

MOHOJIOTHYECKHE

BBICKa3bIBaHHSI.

JIMYHOCTHBIE:

1. ®opmMupoBaTH OTBETCTBEHHOE
OTHOLICHUE K YUYEHHIO, TOTOBHOCTb U
CIOCOOHOCTh K CAMOPA3BUTHIO U
€amMo00pa30BaHUIO HA OCHOBE MOTHBALIUU
K 00YyUYCHHIO U TIO3HAHHIO.
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T'unponus.
JdemMoHcTpanuu.
Paznuunele cnyuan
TUJIpoJinu3a cojiei u
JIEMOHCTpaLUs CPEIbI
pacTBOpOB C
TTOMOIIIBIO
WHINKATOPOB Ha
npuMepe KapOoHaTOB
IIEJI0YHBIX METAJIJIOB,
XJIOpHUa aMMOHWS,
arieraTa aMMOHMUS.
Ilonyuenue
ayemunieHa
2UOpoU30OM Kapouoa
Kanbyusi.
JlaGopaTopHble ONbITHI.
10. UcnibiTanue
pacTBOPOB KHUCIIOT,
OCHOBAHUH U coseit
WHIUKATOPaMH.

11. Paznuunsblie
cilydyau TUAPOIN3a
coneit. 12. 'maponus
XJIOPHUIOB

I'maponm3 kak 0OMEeHHOE
B3aMMO/ICHCTBHE BEILIECTB
¢ Boaoii. OOpaTuMbIit
TUJIPOJIU3 COJIEH T10
TIePBOU U nociedyrouum
creneHsM. [ maponus mo
KaTHOHY U aHHOHY.
HonHBIE 1 MONEKYJIISIPHBIC
YpPaBHECHUS THAPOIHU3A.
Cpena (pH) pacTBOpOB
TUAPOJIU3YIOLIUXCS COJICH.
HeobGpaTtumeblii runponns
coJIei.

Obpamumbiti 2u0poaU3
Op2aHUYEeCKUX COeOUHEHUT
KaK 0CHO8a 0OMeHa eeujecms
8 JICUBBIX OPLAHUIMAX.
Obpamumsiti euoponusz AT®
KaK 0CHO8a
9HepeemuuecKko2000Mena 6
HCUBBIXOPSAHUMAX.

Xapaxmepuzosamv TUAPOIU3
Kak OOMEHHOe
B3aUMOJECHCTBUE BELIECTB C
BOJIOM.

3anucelieams ypaBHEHUS
peakiuyii ruiposimsza
pa3IMYHBIX COJICH.
Pasznuyams rTuaposns 1mo
KaTUOHY W aHHUOHY.
IIpedckazvieams peaxyuio
Ccpeobl 60OHBIX pACTBOPOB
coJeit, 00pa3oBaHHBIX
CHUJIBHBIM OCHOBaHUEM U
cl1a00i KUCIOTOM, C1a0bIM
OCHOBAHHMEM U CUJIBHOMI
KUCIIOTOU. Packpvieams poib
00paTHUMOTro THPOJIN3A
OPraHUYECKUX COEAUHEHUN KaK
OCHOBBI 0OMEHa BEIICCTBB
JKMBBIX OpTraHU3Max U
obparumoro rujponnza ATO
KaK OCHOBBI DHEPIreTHIECKOTO
oOMeHa B JKMBBIX OpTaHH3Max.
IIposooums, nabrodams u
ONUCHIBATNb XUMHYSCKUHT

PeryasiTuBHble:

1.Y4uTeIBaTh MPaBWIIO B TNIAHUPOBAHUH U
KOHTPOJIE CI0c00a peIcHHUSI.

2. Bei6op Hanboiee 3¢ heKTHBHBIX
CIoco00B peleHUs 3a1a4.
Ilo3naBaTe/IbHBIE:

1.Mcnonp30BaTh NOMCK HEOOXOIUMOM
rH()OPMAITH IS BHITTOTHEHHS YIeOHBIX
3aJIlaHuM.

2. OCcyIIeCTBISTh aHAINU3 00BEKTOB C
BBIIETIEHHUEM CYIIECTBEHHBIX U
HECYIICCTBCHHBIX PU3HAKOB/
aHAJIM3UPOBATh, CPABHUBATD,
KJIACCU(UIMPOBATH U 00001IaTh (haKTHI U
SIBJIEHUS.

KoMMYHUKATHBHBIE:

1.YuuThIBaTh pa3Hble MHEHUS U
CTpeMSATCS K KOOPIAWHAIINH Pa3IMYHBIX
MO3UIHI B COTPYTHUYECTBE.

2. AnexBaTHO, OCO3HAHHO U IPOU3BOJIBHO
CTPOUTH peueBbIe BHICKA3bIBAHUS B
YCTHOM U MMCBMEHHOM PEUHu.

JIMYHOCTHBIE:
1. YMeTs COOTHOCUTE CBOM IEUCTBHUS C

u SKCIIEPUMEHT C TIOMOLILIO
alleTaTOBILEIOYHBIXM POJIHOTO A3BIKA U A3BIKA XUMHH. TIAHAPYEMBIMH pesyIbTaTaMH,
CTATIOR OCYIIECTBJIATH KOHTPOIIb CBOEH
JIEATENHHOCTH B TIPOLIECCE JOCTHKEHMUS
pesyJnbTara.
19 IpakTnyeckas IIpoBoauTH, HAGIIOAATH M OIUCHIBATH XUMHUYECKUIN Perynsitunpie:
padora Ne 2. OKCHEPUMEHT JUISl HACHTH()UKAIIMYA HEOPTAHUYECKHUX H L lv) eQuexcus cnocobos 1 ycnosuii
Pemenue op2anuyueckux coeounenuti ¢ TIOMOIIbI0 Ka4eCTBEHHbIX PEAKIUIA. ACUCTBHS, KOHTPOJIL U OLCHKA Iporecca
SKCIIEPUMEHTAIBHBIX Y PE3YJIbTATOB JIESATENHHOCTH.
3a7a4 Ha OpueHTays Ha TOHUMaHKE IPHYHH
UACHTU(DUKAITUEO ycrnexa B yaeOHOH JAesITeIbHOCTH.
HEOPraHM4YeCKHX U Io3HaBaTe/bHbIE:
Op2aHUYecKUx 1. YuebHO-1103HABATENBHBIN HHTEPEC K
coeOuHeHUll. HOBOMY Y4eOHOMY MaTepuaity u
20 Tlosmopenue u croco0aM perieHusi HOBOW 4aCTHOM

0bobwenue memol
«Teopus
INEKMPOIUMULECKOTL

0O606wams 3HaHUS 0 KIaccU(DUKAIMY U CBOMCTBaX OCHOBHBIX KJIac-
COB HEOPTaHUYECKUX U OpraHUYe- CKUX COCITMHECHHUU B CBETE TCOPUU
AICKTPOIUTUICCKON TUCCOMALINH. Ycmanasiusams

3aJaun.
KoMMYHHKATHBHBIE:
1.YuuThIBaTh pa3Hbie MHCHUS U




ouccoyuayuuy, BHYTPHIIPEIMETHBIE CBS3H MEXK]LYy OPraHMIECKON U HEOPTraHMIECKON (bopMyIUPOBATH COOCTBEHHOE MHEHHUE

n0020mosKa K XUMHEN B CBETE OOIIET0, OCOOEHHOTO U EMHUYHOTO. UIO3UIIUIO, APTYMEHTUPOBAT U

KOHMpOIbHOU pabome. KOOPIMHUPOBATE €€ C TO3ULUAMH

21 Konmponbhan paboma IIposooums pedekcuio cOGCTBEHHBIX JOCTHKEHUH B HO3HAHUU HapT}éep‘)B BgOprHHquCTBe Tipu
o o

Ne 2 no meme CBOMCTB OCHOBHBIX KJIACCOB HEOP- FAHUYECKHUX U OPIraHUYECKUX BBIPADOTKE OOILIETO PEHICHH.

«Onexmponumuiecka COEJIMHEHMIT B CBETE TEOPHH EKTPOITHTHUECKOI IMCCOHAIIHH. JIndHoCTHBIE:

Quccoyuays. AHnanuzuposame pe3ynbTaThl KOHTPOJIBHON PabOTHI U BHICTPAUBATD IIyTH L HPHMeH’ITI’U TIOJTy9CHHBIC SHAHUS B

JOCTIKEHHS JKETAEMOTO YPOBHSI YCTICITHOCTH. TTOBCCTHCBHOM JKU3HH.
TEMA 4. XUMNYECKUE PEAKIIMU
22 Kiraccudnkamus Peaxyuu,udywuebesusmene PeryasiTuBHbIE:

Knaccugpuyuposameo

XUMHUYECKUX Hus 1. PaGotas 1o miaHy, CBEpsATh CBOU

o XUMUYECKUE PEAKIIUH 10 N
. : ,

peakuuii cocmasasewecmes. Knaccu JENCTBUS C LENBIO U, IPH
pasIUYHBIM OCHOBaHUSM.

JleMOHCTpaLUH. GUKANUATIOYHCITYHCOCTAB HEOOXOIMMOCTH, HCIIPABJIATH OIIMOKU
Pasznuuams ocobennocTn

DK30TEPMUYHOCTBPEAK ypEearupyronmx BEIECTB CaMOCTOATEIBHO.

LMY CEPHOMKUCIIOTBIC

TUAPOKCUIAOM HATpPHA.

DHAOTEPMUYHOCTh
peakuuu JMMOHHOM!
KHCJIOTHI C
ruapoKkapOoOHATOM
HaTpHSI.
Bzaumooeiicmseue
anoMuHUsL ¢ cepoll.
Pasznoorcenue
nepmaneaHama Kauus.
Bzaumooeticmsue
Hampus u Kaibyus ¢
80001l.

Bzaumooeticmeue
YUHKA C CONAHOU
KUCTIOMOI.
Bzaumooeticmeue
Jicenesa ¢ pacmeopom
cynvpama meou (I1).
Onwvimel,
unmocmpupyiowue npa-
euno bepmoine, —
obpazosanue ocaoka,
2a3a uau ciabo2o
9971eKMPOSIUMA.

Y IPOJAYKTOB PEAKIIUU.
Peakuuu pasznoxenus,
CO€MHEHUs, 3aMeIICHHUs
1 oOMeHa B
HEOPraHWYECKON XUMUMU.
Peaxyuu npucoeounenus,
omuyenieHus,
3ameujeHUAUU3OMEePUIAYUL
B0P2AHUYECKOU XUMUU.
Pearxyuu
NOAUMEPU3AYUUKAKYACTIHB]
ucayvat
peaxkyutinpucoeounenus. K3
0- M 9H/I0TEpMHUYECKHE
peaKkIuH.
Tepmoxumuuecxkue
ypasneHnus. Pacuem
KOu4ecmea meniomol no
MepMOXUMUYECKUM
VPABHEHUAM.

KJIACCU(DUKAITH PEAKITHIA

B OPraHUYE€CKON XUMHHU.
Xapaxmepuzoeams TENIIOBOU
3P PeKT XUMUUIESCKUX
peakuuii U Ha €ro OCHOBE
pas3nnyuaTh 9K30- U
SHJIOTEPMHYECKHE PEaKIHH.
Ompaosicamy

TEMI0BOHI PPEKTXMMUUECKUX
peakuuii Ha NUCbME C
ITOMOTIILIO
TEPMOXUMHYECKUXYPABHEHHH.
1Ipo8ooums pacyeTsl Ha OCHOBE
TEPMOXUMHUYECKHX

ypaBHeHuil. Habrooamo u
onucvlgamy
JIEMOHCTPAIlMOHHBII
XUMUYECKAN IKCIIEPUMECHT.

2.KoppektupoBathb AeATEIbHOCTD:
BHOCHUTb U3MEHEHHUS B IIPOLIECC C YIETOM
BO3HMKILINX TPYJHOCTEH 1 OIHOOK;
HaMmeyarhb CIIOCOObI X yCTPaHEHHS.
Ilo3HaBaTeJIbHBIE:

1. dopmupoBaTh yMEHHUS YCTaHABINBATh
CBSI3U MEXJy PeajibHO HAOII0AaeMbIMU
XUMHAYECKUMHU SIBIICHUSMU U TIPOLIECCAMH,
HNPOUCXOASIIMMU B MUKPOMHUPE,
OO0BACHATH MPUUIUHBI MHOTOOOpa3Hs
BEIIECTB.

2. ®opMupoBaTh yMEHHS 0€30IaCHOTO U
3((HEeKTUBHOTO HCIIONE30BaHUS
nabopaTopHOro 000PYAOBAHUSI.
KoMMyHUKATHBHBIE:

1. IInanupoBaTh yuebHOE
COTPYIHUYECTBO C yUUTEIEM U
CBEPCTHHKAMHU; BIIAJIETh
MOHOJIOTHYECKON U JUaJIOTHIECKOI
(dhopmMaMu pevr B COOTBETCTBUH C
HOPMAaMH POJTHOTO SI3bIKA.
JInyHOCTHBIE:

2. Pa3BuBath CIOCOOHOCTDH K CAMOOLICHKE
Ha OCHOBE KPUTEPHS YCIIEITHOCTH
yueOHOI AEATEILHOCTH.
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Karanus.
JdeMoHcTpanum.
Paznoxenue
TepOKCHIa BOAOPOIa
C IOMOIIIHIO
HEOPraHUYEeCKUX
KaTajJn3aTopoB
(FeCl2, Kl u
MIPUPOIHBIXOOBEKTOB,
coJiepKaIIuXKaTaiasy
(cweIpoemsico,
KapToden).
HUneubuposanueszaumo
Oeticmaust Jcenesd ¢
CONAHOU KUCTOMOIU C
NOMOWbIO YPOMPONUHA.
Konnexyusa npooykmog
NUMAHUS, NOJYYEHHBIX C
NOMOUBIO IHZUMOS.
JlabopaTopHbIe
onbIThl. 13. [Tomyuenne
KHCJIOPOJA C
ITOMOIIbIO OKCHJIa
mapranmna (1V) u
Kamanasvl colpo2o

Karanuzatopsl. Karanus.
Tomocennviii u
2emepo2eHHblIl KAMaiu3.
ITpumepsl
KaTaJIUTHYECKHAX
MPOLIECCOB B
MPOMBIIIIIEHHOCTH,
TEXHHKE, OBITY.
DepMEHTHI U UX OTIWYUSA
OT HEOPTaHUYECKUX
KaTaJn3aTopoB.
ITpumenenue
KaTajan3aTopoB U
(bepmeHTOB.

Xapaxmepuzosamo
KaTaIn3aTophl M KaTaIn3 Kak
CroCcOOBI yIIpaBICHHUS
CKOPOCTBHIO XMMHUYECKOU
peakiuu. Ha ocHoBe
MEKIPEIMETHBIX CBSI3EH C
OouoJioTueH ycmanasiusamo
ob1ee, ocoOeHHOE U
eTUHUIHOE 1T (pepMEHTOB
Kak OMOJIOTHYECKUX
KaTamm3aTopoB. Packpweieams
UX POJh

B OpFaHI/I3aHI/II/I JKW3HHU Ha
3emiie,a TaK)Ke B MUILEBOU U
MEIUIIMHCKOMN
MIPOMBITILIEHHOCTH.
IIposooums, nabarooams u
onuceléamb XUMUAYECCKUU
AKCTIEPUMEHT C TIOMOIIBIO
POJTHOTO SI3bIKA U SI3bIKA
XUMHUNA.

xapmodgens.

24 O6parumocTb OOparumbie U Xapaxmepuzoeamb
XUMHUYECKUX HEOOpaTHUMBbIC PEaKIIUH. COCTOSIHUSI XUMHUYECKOT'O
peakiuii. XUMHUYECKOE paBHOBECHUE paBHOBECHS U CIOCOOBI €ro
XUMHYECKOE U CITIOCOOBI €ET0 CMEIIEHUS CMEIIECHUSI.
paBHOBecuHE. Ha MpUMepe MNOTyUEeHUs llpeockaszvieams
JdemoncTpanum. ammuaka. Cunmes HamnpaBJICHUE CMELICHUS

OObpaTnmble peakiuu
Ha mpuMepe
MOJIyYSHHsI poJgaHu1a
xxenesa (1) u
HaOJIIoIeHus 3a
CMEIICHUEM
paBHOBECHS 11O
HHTEHCUBHOCTU

ammuaka 8
NPOMBIULIEHHOCHIU.
Tonsamue 06 onmumanbHbix
VCIOBUAX NPOBEOeHUs
MexXHON02UecK020
npoyecca.

XUMHUYECKOTO PABHOBECHS
Py U3MEHEHNUU YCIOBUHI
poBeJeHus oOpaTUMOi
XHMHUYECKOHN peakLnH.
Apeymenmuposams BEIOOD
ONTUMAJIBHBIX YCIIOBUU
MPOBEICHUS
TEXHOJIOTHYECKOTO

PeryassTuBHbie:

1.KoppektupoBatb paboTy O X0y
BBITIOJTHCHUS 3aJIaHUsI TIPU YKA3aHUU MY
Ha OIINOKH U3BHE.

2. UnentudunmpoBaTh COOCTBCHHBIC
MPOOJIEMBI U ONPEJIENISTH TJIABHYHO
mpooemMy.

Ilo3HaBaTeIbHbIE:

1. Onpenensars NOHATHS, CO3/1aBaTh
00001IIeHHs, yCTaHABIMBATH AHAIOTHH,
KJIACCHU(UIIMPOBATH, CAMOCTOSATEIILHO
BI)I6I/IpaTI> OCHOBAaHHUA U KpI/ITepI/II/I JJIA
KJIaCCU(UKAINH, YCTaHABINBATh
MIPUYUHHO-CIICJICTBEHHBIE CBS3H.

2. YMeeT BBIITOJIHATH JIOTHYCCKHUC
NeHCTBHS aOCTparupoBaHusl, CPAaBHEHHUS,
HaXO0XICHUS OOIINX 3aKOHOMEPHOCTEH,
aHagn3a, CHHTE3a.

3. BHocuth He0OXOAUMEBIE IOIIOJHEHUS U
KOPPEKTHUBHI B IJIaH U CIIOCO0 AEHCTBUS B
Clly4ae PacxXOoXICHHUS ITAJIOHA C
peanIbHBIM JIEHCTBUEM U €TI0 IPOLYKTOM.

KoMMyHUKATHBHBIE:

1. [IpyHIMATh O3HIIUIO coOECceTHUKA,
MOHUMas MO3ULHUIO IPYTOro, pa3anyarhb B
€ro peuym: MHeHHUEe (TOUKY 3pEeHHUs),
JIOKa3aTeNIbCTBO (apTyMEHTHI ), (GaKThl;
TUIIOTE3bI, AaKCHOMBI, TEOPHH.

2. JloroBapuBaThCs O MPaBUIIAX U
BOTIPOCAx JJIsl 0OCYKIEHHUS B
COOTBETCTBHH C [TOCTABJICHHOH mepe;]
rpyNmou 3agadei.

JInyHOCTHBIE:

1. JleMOHCTpHPOBATh HHTEIUIEKTyaIbHbIC
¥ TBOPUYECKHE CITOCOOHOCTH,
OTBETCTBEHHOE OTHOLIEHHE K O0YUEHHIO,
NO3HABaTeIbHBIE HHTEPECHl U MOTHBEI,
HarpaBJIeHHbIC HA U3yYeHHE TIPE/IMETa;
0CO3HAIOT [IEHHOCTH 3/I0POBOTO U
6e3onmacHoro o0pasa >KU3HH.

2. ®opMHUpPOBATh aJICKBATHYIO




OKPAacKH IMPOIyKTa
peaxkiuu mpu
U3MEHCHUU
KOHIICHTPAIUU
pearecHTOB U
MPOIYKTOB. Bausinue
memnepamypul u
daslieHus Ha
OUMepU3AYUI OKCUOA

nporiecca.

Habnrooams u onucvieams
JAEMOHCTPallMOHHBIN
XUMUYECKHUI dKCITEPUMECHT.

CaMOOIICHKY, OCO3HAHHOCTb YUCHHUS U
yueOHOI MOTHBALINH, aAEKBATHOE
pearupoBaHue Ha TPYIAHOCTH.

3. ®opMHUPOBATh KPUTHUECKOE
OTHOIIICHNE K MH(OPMALIUHU U
M30UpaTeIbHOCTD €€ BOCIIPUSATHS,
yBaKEHHE K HH(POPMAIMU O YACTHOM
YKU3HH U HH(OPMAIMOHHBIM pe3yIbTaTam
JIPYTUx JIOJEH.

azoma (1V).

25 OkucauTensHo- CreneHb OKHCIICHUS U €€ Xapaxmepuszoeambo Peryistunere: 5
BOCCTaHOBUTEIIbHbBIE orpenesneHue 1o popmyie OKHCIUTEIbHO- 1. OcymectBsTh KOHCTaTHPYIOLIHH 1
peakiuu (OBP). COCIUHCHHUS. BOCCTAHOBHUTEIIHHBIE [IPENBOCXUIIAIOLIIH KOHTPOJIb 110
JdemoncTpauunu. OKHCIIUTEILHO- peakuu Pe3yJIBTaTy H 110 cnoco0y AeHCTBYS,
IIpocreiinme BOCCTAHOBHUTEIEHEIE KaK IIPOLIECCHI, TPU KOTOPBIX AKTyaJIbHbIM KOHTPOJIb Ha YPOBHE
OKHCIIUTEIBHO- peakuun. OKUCIUTENb U U3MEHSIIOTCSI CTEIICHU HPOU3BOJIBHOTO.
BOCCTAaHOBUTEJbHbIC BOCCTAHOBHTEE. OKHCJIEHUsI aTOMOB. IlosHaBaTesbHbIE:
peaKium: OKHCICHHE K Cocmasnsamo ypaBHEHUS 1.CoznmaBaTh 1 MpeoOpa3oOBHIBATH
B3aI/IMOI[eI>'ICTBI/Ie BOCCTAHOBJICHUE. OBP MOJCIIN U CXEMBI IJId peUICHUA3aaaq.
HUHKa Cocrasienue ypaBHEeHU N C IIOMOUIbIO METO/A KommyHuKaTHBHDIE:

C COJHOH KHCAOTOH OKMCIHATEILHO= SJIEKTPOHHOTO DanaHca. 1.®opMyaHpoBaTh COOCTBEHHOE MHEHHUE
1 aesesa © BOCCTaAHOBHUTE/ILHBIX IIposooumu, nabriodame u WIO3HIHIO, APTYMEHTHPOBATH U
cynbdarom menu (11). peaknuii MeToJ1oM OnUCHIBaAMb XUMHYECKHI KOOPIMHHPOBATH €& ¢ TIO3UIIMSMH
JlaboparopHeie ONbITHI. SIIEKTPOHHOTO OanaHca. SKCHEPUMEHT C MOMOIIBIO NapTHEPOB B COTPYIHUUECTBE MPH

4. Peakiua POAHOTO sI3bIKA M 513bIKA BBIPA0OTKE OOIIEr0 PEIICHUS B
SAMCILICHI Mei XAMHH. COBMECTHONIEATEILHOCTH

PHENCSOM JImunoctusie: 1. DopmupoBaTh

B pacTBOpe cylbpara 9KOJIOTHUECKOE MBIIIUICHUE: YMEHHUE
mea (H). OLICHUBATb CBOIO JIESITEIILHOCTh H

15. Ilomyuenue MOCTYTIKH IPYTHX JIFOJIEN C TOUKH 3PEHHUS
BOJOpOJA COXPaHEHUs OKPYKAIOIICH CpeIbl.
B3auMMO/JICHiCTBHEM

KHCJIOTHI C ITUHKOM.

26 DeKTposus. DIEeKTPOJIN3 PacTBOPOB U XapakTepuzoBaTb Perynsitupnpre:

HemoncTpanuu. pacIuiaBoB 3JIEKTPOJIUTOB AIIEKTPOJTU3 KaK 1.IIporHo3upoBaTh pe3yibTar B
Mopnens Ha IIpUMeEpPE XJIO- pujia OKHCJIUTEIBHO- OCHOBHOM y4eOHbIX (110 00pasity)
AIEKTpOJIN3epa. HaTpUsL. BOCCTAaHOBUTEIbHBIHN 3a/laHKy, IJIaHUPOBATD aJITOPUTM €ro
Monens OJIEKTPOIUTHUECKOE nporecc. [Ipeacka3piBath BBITOJIHCHHA.

JJIEKTPOJIU3HOM MOJy4YEHUE aJIIOMUHUSL. KaTOJHBIC U aHOJHbIC 2. CooTHOCHTB TIPOMEXKYTOUHLIC 1
BaHHBI JUTS IIpakTryeckoe 3HaYEHHUE MPOIIECCHI U OTPAXKATh UX Ha KOHCHYHBIC PE3YJIbTaThl CBOCH

MIOJIYUYCHUAAITIOMUHUA

DIICKTPOJIN3a.

NUCbME JIA paciijiaBOB 1

ACATCIIBHOCTH C LCJIBIO UJIU C O6p3.3]_IOM,




Tanveanonnacmuka u
calb8aHocmecusl.

BOJHBIX PaCTBOPOB
AJIEKTPOJIUTOB.
PackprpIBaTbIIpaKTUYECKOE3H
au4eHUENJICKTPOTH3A.
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OOwmue cBoiicTBa
meTtamnoB.Kopposus
MmeTrauioB./leMoHcTpa
nuu.Bzaumoneiicteue
HaTpUsl U CYPbMBI C
xJyiopoM. I'openue
MarHus u aJJlOMUHUS
B KHUCJIOPOJE.
Bzaumooeticmsue medu
c
KOHYEeHMPUpOBaAHHbIMU
CepHOIL U A30MHOU
KUC1omamu.
JleMOoHCcTpaMn.
Pe3ynbratsl
KOPPO3HUHU METAJUIOB B
3aBHCHUMOCTH OT
yCJIOBUI1 ee
NPOTEKAHUS

JlaGopaTopHble ONbITHI.
16. O3HaKoMIICHHUE C

KOHHGKHHCﬁ MCTAJIJIOB.

ITonoxxenne MeTaaIoB B
ITepuoanueckoil cucteme u
0COOEHHOCTH CTPOSHHS UX
aTOMOB U KPUCTAJLJIOB;
obmue hru3nIecKue
CBOMCTBa METAJIJI0B

(moBTOpEHME).

OO01ue XUMHWYECKUE
CBOMCTBA METAJIOB KakK
BOCCTAaHOBUTECIICH:
B3aMMO/JICHICTBHC C
HeMeTaJIaMHt
(ranorenamu, cepoi,
KHCJIOPOJOM),

B3aUMOJE€HCTBHUEIIETOYHBI
XUIIEIOUHO3EMEIbHBIXME
TaJIOBCBOAOM.

CBoiicTBa, BEITCKAIOINIHE
M3 ITOJ0KEHHUS METAJIIOB B
AIIEKTPOXUMHYECKOM PSITY
HAIPSDKCHUS
(B3amMogeHcTBHE C
pacTBOpamMu KUCJIOT

U COJIeil), MeTaJuI0TepMHUSI.
Obwue cnocodvl nonyuenus
memannos. llonsitue o
KOPPO3UH METAILIOB KAK
OKUCTIUMENbHO-80CCHAHOBU
menvHOM npoyecce.
CriocoObI 3aKTHI OTHEE.

Ob6obwams 3HAHUS U ACNIaTh
BBIBO/JIbI O 3aKOHOMEPHOCTSIX
TOJIOKECHUS U U3MCHCHUN
CBOICTB METAJIJIOB B
nepuoax u rpynrax
Ilepuonnueckol CUCTEMBI.
Xapaxmepuszosamsb o011
XUMHUYECKHUE CBOMCTBA
METaJUIOB KakK
BOCCTAaHOBHUTEIICH Ha OCHOBEC
CTPOCHHUS UX aTOMOB U
MOJIOXKEHUS METAJJIOB B
3JIEKTPOXUMHYECKOM PSIIY
HaNpsHKECHUSL.

Ilposooums, nabarooams u
OnucoLI8amb XUMAYECKAH
SKCHEPUMEHT C ITOMOIIBIO
POJTHOTO SI3bIKA U SI3bIKA
XUMUU. Xapakmepuzoeams U
OIMUCHIBATHKOPPO3HUIOMETAILIT
OBKAKOKUCUMEIbHO-
60CCMAHOBUMENHBIIL NPOYECC U
CII0COOBI 3alUTHIMETAJIJIOB
OT KOPPO3HUH.

MMPEAIOKECHHBIM YUUTCIICM.

ITo3HaBaTe/bHBIE:

1.IIpuMeHsITh METOABI HH(DOPMAITMOHHOTO
MOMCKa, J00BIBACT HOBBIC 3HAHUS, B TOM
YUCIIC C IIOMOIIBI0 KOMITBIOTEPHBIX
CPEJICTB.

2. BeiOoupaer nHautosee a3ppeKTHBHBIC
CIIOCOOBI pelIeHus 3a7ad B 3aBUCUMOCTH
OT KOHKPETHBIX YCIIOBHIA.

KoMMyHHKaTHBHbIE:
1.0pranu3oBbiBaTh ¥ IUIAHHUPOBATh
y4eOHOE COTPYJHHUYECTBO C yUHUTEIEM H
CBEPCTHUKAMH, ONPEACNATh LETH |
¢byHKIIN YYaCTHUKOB, CIOCOO0BI
B3aMMOJICHCTBHS; IUIAHUPOBATh  OOIIHE
Croco0bI paboTHLI.

2. Y4uThIBaTh pa3Hblc MHCHUS U
CTPEMUTCS K KOOPIMHAIIMU PAa3THYHbBIX
MO3UIIUIA B COTPYAHHYECTBE.

JINYHOCTHBIE:

1.®opmMupoBaTh CaMOyBaXKEHUE U
3SMOLMOHAIEHO-TIOJIOKUTEILHOE
OTHOIIICHHUE K cebe, BUIHB TOTOBHOCTD
OTKPBITO BBIPAXKaTh U OTCTAaUBATh CBOIO
MO3ULHUI0, KPUTUYHOCTD K CBOUM
MOCTYTIKaM M YMEHHE a/IeKBaTHO MX
OIICHHBATb.

2. ®opMupoOBaTh TOTOBHOCTH K
nepexoay K caMoo0pa3oBaHUIO

Ha OCHOBE y4eOHO-

[M03HABATEILHOW MOTHBALIUH, B

TOM YHCJIE TOTOBHOCTH K

BLIOOPY HaIpaBIICHHS

poUIBLHOIO 00pa30BaHusI.
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O6mne
CBOMCTBaHEMETAJLIIOB.
JdemoncTpanun.
B3anmopaeiictBue
HaATPHSI U CYPbMBI C
cepoii. 'opeHue
ceprl,yrisiudocdopan
KHACIOPOE.
BzaumoneilictBuexsiop
HOMBOAbI
cpacTBOpOMOpoMHIA
120700112 DiF:]
Kanus(HaTpus).

JlaGopaTopHble ONbITHI.
17. O3HaKOMJIEHHE C
KOJIICKIIMEH
HEMETAJIJIOB.

XUMHYCCKHUE CBOMCTBA
HEMETaJJIOB KakK
OKHMCIIUTEJICH.
BzanmopeiicTtBue ¢
MeTaJlaMy, BOAOPOJAOM U
JIPYyTUMH HEMETaJlJIaMU.
CBolicTBa HEMETAJJIOB KaK
BOCCTaHOBHUTCIICH.
BzaumopeiictBue ¢
OPOCTHIMHU U CIOKHBIMU
BEIIECTBAMHU-
okucnurensMu. Obwas
Xapaxkmepucmuka
2A102€H086.

Xapaxmepuszosams ob1IIE
XUMHUYECKUE CBOMCTBA
HEMETAJIOB KaK
OKHCIINUTEIICH 1
BOCCTAaHOBUTEJIEN HA OCHOBE
CTPOCHUS UX aTOMOB M
[1OJI0KEHUSI HEMETAJLIOB B
pany
3JIEKTPOOTPHUILIATEIIHHOCTH.
Habnooams u onuceieams
XUMHYCCKUH IKCIIEPUMEHT C
ITOMOIIBIO POJHOTO sI3bIKA U
SI3bIKA XUMUU.

PervasiTuBHbIe:

1. Pa3BuBaTh yMEHHECAMOCTOSTEIHLHO
aJIeKBaTHO OLIEHUBATh MPAaBUIBHOCTh
BBIITOJIHEHUS ACHCTBHS U BHOCUTh
HEOOXOIUMBIE KOPPEKTHBEI B
UCIIOJTHEHHE KaK I10 X0y €ro
peanu3anyy, Tak 1 B KOHLE IeHCTBUS.
Ilo3HaBaTe/IbHBIE:

1. Co3naBatb, IPUMEHSATH U
npeoOpa3oBbIBATH 3HAKU U CUMBOJIEI,
MOJIEJIN ¥ CXEMBI AJISl peIICHNS YIeOHBIX
Y TIO3HABaTENIbHBIX 33/]a4.
KoMMyHHKATHBHBIE:

1.Bnanets quanoruyeckou peusto,
BBIMOJIHSS Pa3IMYHbIE POJIU B TPYIIIIE,
YMEET COTPYIHUYATh B COBMECTHOM
pelIeHn mpoOIeMbl (3a1a49n).
JINYHOCTHBIE:

1. HpI/IMeHHTI) IMMOJTY4YCHHLIC 3HAHU B
MMOBCEIHEBHOM KU3HU.

29 [enemuueckas césaso .
[ToHsATHE O F€HETUYECKON Xapaxmepuzosamo
Medcoy Kraccamu
CBSI3H U TEHETUYECKOM PsiJie. FCHETUYECKYIO CBSI3b MEWKIY
HeopeanuyecKux u .
I'enernyeckuii psij MeTaia KJIACCAMH OPraHMYECKUX U
OpeaHUYecKUx .
u HeMeTasuia. OcoO0eHHOCTH HEOPraHMYECKUX COCTUHEHUH U
sewgecms. [lemoncmpayu
TFEHETHUYECKOTO Psjia U OTpakaTh €€ Ha ITUChbME
u. Ilpaxmuueckoe . N
reHETUYECKOM CBSI3U B C IOMOIIBIO 0000IIIEHHON
ocywecmenerue .
nepexodos: OpPraHUYECKON XUMHH. 3aITUCH «IIECTIOYKH MTEPEXOI0BY.
. BzaumocBs3b Kouxkpemuszuposams Takue
1. Cull CuO" CuSO4 P P
Cu HEOPraHUYECKUX U [ETOYKY YPaBHEHUSIMH
. OpPraHUYECKUX BEIICCTB. XUMHYECKUX PEAKIHil.
Cu(OH)2
CuO
2. PT1P205 [TH3PO4
Ca3(P0O4)2
3. C2H50H | C2H4
1 C2H4(0OH)2
U
CH3COOH C2H4Br2
30 [pakTnyeckas padora

Ne 3.

I'eneTuueckas CBS3b MCKOY
KJ1aCCaMH1 HCOPTraHUYCCKUX U

IIposooums, nabrodams u
OnuUCHIBAmMb» XUMAYECKUI

PervasiTuBHbIE

1. KoppekTupoBaTh 1eATeIbHOCTD:
BHOCHTH U3MEHEHHS B MPOIIECC C YUETOM
BO3HUKIINX TPYIHOCTEH U OMIHOOK.

2. CocTaBIATh TUTaH OTBETA; pabOTaTh C
TEKCTOM Maparpada u ero
KOMITOHEHTAMH;

3. ®opmynupoBaTh YIEOHYIO 3a/1a9y Ha
OCHOBE COOTHECEHUS TOT0, YTO yiKe
W3BECTHO YYaIMMCS, U TOTO, YTO €IIe HE
HM3BECTHO.

Ilo3HaBaTeJbHbIE

1. YMeTb caMOCTOSITENHHO TUIAHUPOBATh
MyTH TOCTUKEHUS 1IeJIeH, B TOM YUCIIe
aHI)TepHaTI/IBHI)Ie, OBJIAJICHUC YMCHI/ICM
COITIOCTABJIATH BKCHepI/IMeHTaHLHBIe nu
TEOPETHUYECKUE 3HAHUS C OO BEKTUBHBIMU
peaJH/DIMI/I JXKHN3HU.

2. Ucnionb30BaTh prueMsl paboThI ¢
nHpopmanuei (mouck u oToéop
HMCTOYHHMKOB HEOOXOIUMON HH(POPMALIHH,




OpPraHu4YCCKUX BCHICCTB. OKCIICPUMCEHT JIA
MOATBCPIKACHUSA IeHETUYCCKOM
CBs3U MCIKAY KJIaCcCaMU
HCOPraHUYCCKUX 1
OpTraHNYCCKUX BCHICCTB.

31 [ToBTOpenue u
O06001maTh 3HaHUSA 0 KIacCU(PUKAITUN U 3aKOHOMEPHOCTSIX
00001IeHne TEMBI . L
MPOTEeKAHUST XUMHYSCKUX PEAKIIUi B OPTAaHUIECKOH U
«XHUMHUYECKUE .
PeAKITHID HEOPraHWYECKOU XUMUH. Y CTaHABINBATH BHYTPUIIPEIMETHbBIC
’ CBSI3M MEXJly OPTaHHUYSCKOW U HEOPraHUYECKOW XUMUECH B CBETE
IMOATOTOBKA K
N o0111ero, 0COOEHHOTO U €AUHUYHOTIO.
KOHTPOJILHOU paboTe.
32 KonTponpHuas pabora .
No 3 1O Teme [IpoBoauTh pediieKCHI0 COOCTBEHHBIX JOCTHKCHUN B
< MO3HAHUUKIIACCU(DUKAIIUY U 3aKOHOMEPHOCTEH MPOTESKAHUS
«XHUMHYECKHE > z .
peaKITHI XUMHYECKUX PEaKIUii B OPTaHUIECKON B HEOPTaHHUISCKOM
XUMHU. AHAITU3UPOBATHPE3YJILTaThl KOHTPOJBHOU PadOThI U
BBICTPAUBATH IyTH JOCTHKCHUS KEJIASMOIr0
YPOBHSIYCHENTHOCTH.
33-

34

3aIIII/ITa I'PYHNIIOBBIX 1 MHAWBUAYAJIbHBIX IIPOCKTOB.

cucTeMaTu3anus HHPOPMAaIiH).

KoMMVYHHKATHBHBIE

1. BirageTs MOHOJIOTHYECKOM U
JMAJIOTHYECKON (hOpMaMU peyHr B
COOTBETCTBHH C HOPMaMH POIHOTO
SI3BIKA; BBIPAXKATh CBOM MBICIIH C
JIOCTaTOYHOM MOJTHOTON ¥ TOYHOCTHIO;
2. ®opMUpOBaHUE YMECHHUS CITyIIATh
YYUTEIIS, BECTH TUAJIOT C YYUTEIIEM H
JIPYTHMH yYaIIAMUCS.

JIMYHOCTHbIE

1. IIposiBASITE OTBETCTBEHHOE OTHOLICHUE

K 00Y4EHHIO, YBOKUTEIFHOE OTHOIICHHE
K CTapimiuM U MJIaAIIUM TOBapuliaM;
OCO3HABaTh IIEHHOCTH 3I0POBOTO U
Oe3omacHOro 00pa3a KU3HM.




OCHAIIIEHME YYEBHOI'OITPOLIECCA

Y4eOHO-MEeTOANYECKU KOMIUIEKT JUISI HM3Y4YeHUs] Kypca XuMuu Ha 0a3oBom ypoBHe B 10—I11 kmaccax, cCO3JaHHBI aBTOPCKUM
KOJUIeKTUBOMIIOIpyKOoBOACTBOMO.C.I"abpueisina,CoaepKUT,KpoMe y4eOHUKOB, y4eOHO-METOIMYECKHEe U JUJAKTHUYECKHE I10COOUsl, TeTpaau s
BBITIOJTHEHHUS JTA0OPATOPHBIX U TIPAKTHYSCKUX padoT  uIp.

VMK «Xumus. ba3osblii ypoens. 10 kiacey

1. Xwumwus. bazosswiii ypoBenb. 10 wiacc. Yuebuwuk (aBTop O.C.I'aGpuensin).208c.
Metoaudeckoe nmocodue. bazossiii ypoBens. 10 kinacc (aBTopbr:O.C.INabpuensa,C.A.Cinankos).192¢c.
Knaura nnsa yuntens. bazossiit ypoBens. 10 knacc (aBropsl: O.C.I"'abpuensu,.I".Octpoymos,C.A.Cnankos).240c.
Pab6ouas terpans. bazosselit ypoBenb. 10 xitacc (aBtopsl: O.C.I"'abpuensn,C.A.CnankoB).144c.
KonTponshbie u ipoBepouHbie padoThl. bazoselil ypoBenb. 10kmacc(aBTopslO.C.INabpuensauap.).256¢.
. OpraHnyeckassxuMHSIBTECTaX,3a/1a4ax, ynpaxaeHusx. bazoseiitypoBenb. 10knacc(aBropsl:O.C.I'abpuensa,U.I".OcTtpoyMoB,
E.E.OctpoymoBa).400c.
7. XMMHWYECKUN IKCIIEPUMEHT B mKoJie. ba3oBbrii ypoBenb. 1lOknacc(aBropsr:O.C.I'abpuersin,JI.I1.Batnuna).208c.
8. Terpanpb nis OLleHKH KadyecTBa 3HaHUM Mo XUMHUHU. ba3zo-Bwiil ypoBeHb. 10 knacc (aBTopsl: O. C. 'abpuensn, A. B. Kynuosa). 112c.
9. Xwumwus. bazoBerit ypoBens. 10 kitacc. DimekTpoHHas ¢popma yueOHHKA.

o oA WN

YMK «Xumus. bazossiii yposens. 11 kimace»

=

Xumusi. bazoserit ypoBeHb. 11 kmacc. YueOnuk (aBTop O.C.I'abpuensin).224c.
Metoandeckoe mocodue. bazossiit yposensb. 11 knace (aBTopber:O.C.INabpuensH,C.A.Ciagkos).160c.

Kuwura miist yaurens. ba3ossiii ypoBens. 11 kiace (aBropsr: O.C.I"abpuensn,.I.Octpoymos,C.A.Cnaakos).272c.

Pabouas rerpans. ba3oseiii ypoenb. 11 kimacc. (aBtopsr: O.C.I"'abpuensin,C.A.Cinankos).176c¢.

KonTposnbHbie 1 poBepouHbie padoThl. ba3zoBelil ypoBenb. llknacc(aBTopb:O.C.I'abpuensauap.).224c.

OOmast xuMus B TeCTax, 3ajayax, ynpaxkaeHusx. 11 knacc (aBropsl: O. C. I'abpuensn, . I'. Octpoymos, A. I'. Beenenckast). 304c.
Xumuueckuit skcriepumenT B mikosie. 11 kimace (aBropser: O.C.IN'abpuensa,.I.Octpoymon).208c.

Tetpaab AJ1s1 OLICHKU KayecTBa 3HaHUN 1o XuMuu. bazoBslil yposens.l1kiacc(aBTopsr:O.C.I"a6puensin,A.B.Kynmosa).112c.
Xumusi. bazoBsiit ypoBeHb. 11 kinacc. DnekTpoHHas popMa yueOHHUKA.

© 0Nk WD

Wndopmarrionnsie cpeactsa

Hurepuer-pecypcesl:

1. http://www.alhimik.rulTpencrasiensl cieayromme pyOpPUKH: COBEThl aOUTYPHUEHTY, YYHUTEII0 XHUMHH, CIPABOYHUK (OYEHb OO0Jb- IIas
Moa0oOpKa TaONUII W CHPABOYHBIX MaTEepUANIOB), BECENAsXUMUs, HOBOCTH, OJIMMIIHAIbI, KyHCTKamepa (Macca HWHTEPECHBIX HCTOpUYe-
CKUXCBEICHUM).

2. http://www.hij.ru/ Xypaan «XumMusi ¥ KH3HB» MHOHATHO WM 3a- HHUMATEJIBHO paccKa3blBaeT 000 BCEM HMHTEPECHOM, YTO IMPOUCXOIHUT
BHAyKEHBMHPE,BKOTOPOMMBIKHUBEM.
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ITOXHUMHUHU.

6. http://schoolbase.ru/articles/items/ximiyaBcepoccuiicKuii MIKOIBHBIN ITOPTajl CO CChIJIKAMH Ha 00pa3oBaTe/IbHBIC CANTHI O XUMHHU.

7. www.periodictable.ruCoopHHUKCTaTEHOXUMHUYECKUXDIIEMEH- TaX, UITFOCTPUPOBAHHBIMIKCIICPUMEHTOM.
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