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IHosicHUTEALHAA3ATIUCKA

O0masxapakTepucTuKay4eOHOronpeamMeTa« X uMmmus»

BxnanydyeOHoronpeameta«XuMHusI»BAOCTUKEHUELEIEHOCHOBHOT000IIIETO
oOpa3zoBaHus OOYCJIOBJIEH BO MHOIOM 3HAYEHHUEM XUMHUUYECKOW HAyKH BIO3HAHUU
3aKOHOB  MpPHUPOABI, B  Pa3BUTUU  NPOU3BOJUTEIBHBIX CHJI  OOIECTBa
MCO3JJaHUMHOBOM 0a3bl MaTepUaIbHON KYJIbTYpPHI.

XHAMHUSL KAaK DJIIEMEHT CHUCTEMBl ECTECTBEHHBIX HAyK pacIpOoCTpaHMIIA
CBOCBIIMSIHUE Ha Bce OO0JACTH YEIOBEYECKOTO CYILIECTBOBAHMS, 3ajlaja HOBOE
BUJICHHUEMHUpPA, CTajla HEOTHEMJIIEMBIM KOMIIOHEHTOM MHPOBOM  KYJIBTYDBHI,
HEOOXOIMMBIMYCIIOBUEM U3HU OOIIECTBA: 3HAHUE XMMHH CIY>KUT OCHOBOM HJisi
(bOpMHUPOBAaHUSMUPOBO33PEHUSI YEJIOBEKA, €ro MPEJCTaBICHUN O MaTepUaTbHOM
€IUHCTBE
MUPa;BAKHYIOPOIBUTPAIOTPOPMHUPYEMBIEXUMUEHUTIPEICTABICHUOB3aUMOIIPEBPAIIL
CHUSXIHEPTrUMHUO003BOIIOLIMHBEIIECTBBIPUPOC;COBPEMEHHAST XUMUS HalpaBlieHa
Ha pelIeHHe TI00aNbHBIX MPOOJIeM YCTONYMBOTOPa3BUTHSA YEIOBEYECTBA —
CBIPEBOM, PHEPreTUYECKOM, MUILEBOW M IKOJIOTHYECKOIOE30MacHOCTH,Tpo0IeM
3paBOOXPAHCHMSL.

BycnoBusixBo3pacraroiero3HayeHUsIXUM UMBKU3HUOOI1I€CTBAC Y IIIECTBEHHOTI
OBBICWJIAChPOJIbXUMHUYECKOT000pa3oBanus. B
IUIaHECOLNAIN3ALMMOHOSBIISIETCSIOJHUMU3YCIIOBUII(OPMUPOBAHUANHTEIIEKTATINY
HOCTHH FapMOHUYHOT0E€E pa3BUTHS.

CoBpeMEHHOMYUEII0BEKYXUMHUECKUE3HAHUSIHEOOXOIUMBLIIATIPUOOPETEHUS
OOIIEKYJIBTYPHOIO YpPOBHS, MO3BOJISIOUIETO YBEPEHHO TPYAMTHCS BCOLMYME U
OTBETCTBEHHO Y4YacCTBOBaTb B MHOI'000pA3HOM >KM3HU OOIIECTBA, JISIOCO3HAHUS
BaXHOCTH pa3yMHOro OTHOULIEHUS K CBOEMY 310POBBIO U
310pPOBBIOAPYTUX,KOKPYKAOUEHIPUPOAHOUCPEE, IIATPAMOTHOT OIIOBEIEHUSATIPU
UCIOJb30BAHUM  PA3JIMYHBIX  MAaTepuaJoB M  XMMHYECKMX  BEIIECTB B
ITIOBCETHEBHOMKU3HU.

XumuieckoeoOpaz0BaHNEBOCHOBHOMIIIKOIESIBIAETCA0a30BBIMIIOOTHOILICHU
IOKCHCTEMEOOIETOXUMUYECKOroo0pa3oBanus.[103TOMyHACOOTBETCTBYIOIIIEM €My
YPOBHE OHO peanusyer IIPUCYILHE obmemy
XUMHUYECKOMY0Opa30BaHUIOKIIIOUEBBICIICHHOCTH, KOTOPhIEOTPAKAIOTTOCYAAPCTBEH
HBIC,00IIECTBEHHbIE W WHAMBHIyaJbHbIE TOTPEOHOCTH. DTUM OMpEIENIeTCS
CYIIHOCTHOOIIECH cTpaTeruu OOy4deHMs, BOCHUTAHUA W Pa3BUTHUS OOyYarOIIHXCs
CPECTBAMUYYEOHOIO MpeAMETAXUMHUSI.

Nsydenuenpenamera:1)cnocoOCTByeTpeaIM3aluuBO3MOKHOCTE IS



caMOpa3BUTUAU(DOPMHUPOBAHUSKYIBTYPBUTMUYHOCTH,eE00IeHN(DYHKITMOHATBEHOMN
IPAaMOTHOCTU; 2) BHOCUT BKJaJ B (OPMUPOBAHUE MBIIIJICHUS HWTBOPUYECKUX
crocoOHOCTeH MOJPOCTKOB, HAaBBIKOB 170.4 CaMOCTOSITEIbHOU
y4eOHOMIESI TENLHOCTH,IKCTIEPUMEHTATBHBIXUUCCIIEA0BATEILCKUXYMEHU N, HE00X0
JUMBIXKAaKB  TTOBCEIHEBHOMKMU3HU, TAKUBIPO(DECCUOHAIbHOUICSITEILHOCTH;  3)
3HAKOMUT co crienipuKou Hay4YHOT'O MBIIIJIEHUS,
3aKJI1a/IbIBAETOCHOBBILIEJIOCTHOTOB3IJISA1aHACTUHCTBOIIPUPOABINYETOBEKA, ABISECTCS
OTBETCTBEHHBIMATAIIOMB(POPMHUPOBAHUNECTECTBEHHO-
HayYHOUTPaMOTHOCTHUIIOAPOCTKOB;4)CIIOCOOCTBYETHOPMUPOBAHUIOIIEHHOCTHOT0O
THOIICHUSIKECTECTBEHHO-HAYYHBIM 3HAHUSM, K MIPUPOJE, K YETOBEKY, BHOCUT CBOM
BKJIaJl BOKOJIOTHYECKOCOOPa30BaHNEO0 yUarOIIINXCS.

HasBannblieHanpaBieHUIBOO y4EHUUXUMUHOOECTICUMBAIOTCACTICIIM(PUKOMCOT
epKAHUSTIPEAMETA, KOTOPBINSABIISETCAINEIArOTNYECKUA 1Al TUPOBAHHBIM
OTpa)kKeHHEeM 0a30BOM HayKH XMMUU Ha ONPEACIEHHOM dTane e€pa3BUTHSI.

KypcxuMurnocHOBHOMIIIKOIBIOPUEHTHPOBAHHAOCBOCHHEO0 yUaIOIIIMMHUCSIOCH
OBHEOPTaHMYECKONXUMUUMHEKOTOPHIXTTOHATUMHCBEICHUHOOOTACTIHHBIX
00BEKTaXOPTaHUYECKOW XUMHH.

Crpyktypa  coaepkaHusi  mnpeamera  chopMuUpoBaHa  Ha  OCHOBE
CHUCTEMHOIONoAXoJia K ero uzydeHuto. CojaepkaHue CKIIAAbIBAETCS W3 CHUCTEMBbI
MOHATHI OXMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XMMUYECKOU
peakuun.O0e OSTH CUCTEMBbl CTPYKTYPHO OpraHM30BaHbl 10  MPHUHIUIY
NOCJIEI0BATEIIbHOTOPA3BUTUA3HAHUHA0CHOBETEOPE THUECKUXITPEACTABICHUIPAa3H
OTrOypPOBHS:aTOMHO-
MOJIEKYJISIPHOTOY4YEHHUSIKAKOCHOBBIBCET0ECTECTBO3HAHMUS, ypOBHs I lepnonnueckoros
akoHa/[.1.MenneneeBakakOCHOBHOI03aKOHAXUMU U, Y4EHUSIOCTPOCHUMATOMAN XUM
WYCCKOMCBSI3H,IIPEICTABICHUHOOAICKTPOJIMTHYCCKON JTUCCOIMAIIMKM  BEIIECTB B
pacTBopax. Teopetnueckue
3HAHMSIPACCMATPUBAIOTCSIHAOCHOBEIMITUPUUECKHUITOTYYEHHBIXHOCMBICIICHHBIX(PaKT
OB, PpAa3BHUBAIOTCS IOCIENOBATEJIBHO OT OAHOTO VYPOBHS K  JIPyrOMY,
BBIMONMHAA(PYHKIIUU OOBACHEHHS] M TIPOTHO3UPOBAHUSI CBOWMCTB, CTPOCHUS W
BO3MOXXHOCTEMITPAKTUYECKOTO MPUMEHECHUSNIIOIYYECHHUAN3YYaEMbIXBEILIECTB.

Takasiopranuzanusaco1epKaHusIKypcacocoOCTBYETIIPEICTABICHUIOXUMHUUE
CKOMCOCTABIISIOIIECTHAYYHOMKAaPTUHBIMUPABIIOTMKeeECUCTEMHOMTTPUpOALL. Temcam
BIMOOECIIEYMBACTCABO3MOKHOCTH(OPMHUPOBAHUSIYOO yHAIOIUXCATIEHHOCTHOTOOTH
OLIEHUAKHAYYHOMY3HAHUIOMMETOIAMITO3HAHUS B HayKe. BaxkHO Takke 3aMETUTh,
4TO OCBOCHHE coAepKaHUs
KYpCapOHUCXOIUTCIIPUBICYUEHUEM3HAHUNN3PAHEEN3YYEHHBIXKYPCOB:
«OxpyxaromuimMup», «buonorus.S—7knacceinu«P@usnka.7 Kiacey.

HeanusyyeHusiyueOHOronpeamMmeTa« X uMus»
KnanpasneHnuonepBoCcTeNeHHON3HAYMMOCTUTIPUPEATN3AIMN00pa30BaTENbH
bIX(pyHKUIHMTIpEenMeTa« X UMUSIHTPATULIUOHHOOTHOCAT(OPMUPOBAHNE3HAHUHOCHOB
XUMUYECKOMHAYKUKAKOOIaCTUCOBPEMEHHOTO
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€CTECTBO3HAHUS, IPAKTUYECKONAEATENBHOCTUYEI0BEKANKAKOAHOTOU3KOMIIOHEHTO
B MUPOBOI KYJbTYPBIL. 3anaya npeaMeTa COCTOUT B
(bOpMUPOBAHUHUCUCTEMBIXUMUYECKUX3HAHU N —
BaKHEHIIMX(PaKTOB,TOHATHI,3aKOHOBUTEOPETHUECKUXITONI0KEHUN, TOCTYITHBIX000
OILIEHUIMHPOBO33PEHYECKOrOXapaKTePa, I3bIKaHAYKH,3HAHUHOHAYYHBIXMETO1aX U3
YUCHUSIBEIIECTBUXUMUUECKUX pEaKIui, a Takke B (POPMHUPOBAHUHU M Pa3BUTHUU
YMEHUH 151
CIOCOOOB/IESTENIbHOCTH,CBA3aHHBIXCITITAHUPOBAHUEM, HAOII0IEHUEMHUTIPOBEACHUE
MXUMHUYECKOTO JKCIIEPUMEHTa, COOJIIOJCHUEM MpaBuUil OE30MacHOr0 oOparieHus
CBEIIECTBAMHUBIIOBCEIHEBHON KU3HH.

HapsaycatumuenuuzyyeHus mpe IMeTaBIpoOrpaMMeyTOYHEHBIUCKOPPEKTUPO
BaHbl C  y4€TOM  HOBBIX  INPUOPUTETOB B  CUCTEME  OCHOBHOTO
oOmerooopaszosanusi. CeroIHIBoOpa30BaHUNOCOO03HAYUMONITIPU3HAETCAHATIPABIIE
HHOCTHOOyUEHHUSHAPA3BUTUENCAMOPA3BUTUETUYHOCTH, DOPMUPOBAHUE ed
UHTEIJIEKTa W o0medl  KynbTypel.  OOydeHHMe  yMEHMIO  YYHUThCS
UTPOJI0KATECBOE0OPA30BAHNECAMOCTOS TEIbHOCTAHOBUTCIOTHOMM3BAKHEHIITUX
GyHKIUN yueOHBIXITPEIMETOB.

BcepsizucatuMnpun3yyeHUUIpe IMeTaBOCHOBHOMIIIKOIEJOMUHUPYIOIIIEE3HAY
€HUE IPUOOPENN TaKUeleU, KaK:

(bopMHUPOBAaHUEUHTEIIEKTYaTbHOPA3BUTOMIMYHOCTH,TOTOBOMKCaMOOOPa30B
aHUI0,COTPYAHUYECTBY,CAMOCTOSITEIIbHOMYITPUHATHIOPEIICHH,CTIOCOOHO WA TH
POBATHCAKOBICTPO MEHSIOIIUMCSYCIOBUSIMKU3HH;

HAIPABJICHHOCTh OOYYEHMs] Ha CHUCTEMAaTHUYECKOe MPHUOOIICHHE YYallluXCs
KCaMOCTOSITEIbHOM ~ TIO3HABATEIbHOM  NIEATENbHOCTH, HAay4YHBIM  METOJaM
no3HaHus,OPMUPYIOIUMMOTHBAIIMIOUPA3BUTHECTIOCOOHOCTENH KXUMHUH;

obecrnieueHue YCIIOBHH, CIIOCOOCTBYIOIINUX IPUOOPETCHUIO
00y4YaroIMMHCSIONBITAPaA3HOO0PA3HOUIEATETbHOCTH, IO3HAHUSIICAMOTIO3HAHUST, KJT
F0OUEBBIXHABBIKOB(KITIOYEBBIXKOMIIETEHITNH ), MMEIOIIMXYHUBEPCATHbHOC3HAUCHHUE 1JT
APA3INIHBIX BUIOBACITEIILHOCTH;

dbopMupoBaHuEe  yMEHHI OOBSICHATD U OIICHUBAaTh  SIBJIICHUSA
OKpY’KaroleroMMpaHa0CHOBAaHUU3HAHUIH OTIBITA,MOJTYYEHHBIX
MPUU3YYEHUNXUMHUU;

dbopMupoBaHNEYOO0yIAIOIUXCATYMAHUCTHIECKUXOTHOIIICHUH, TOHUMAHHUSIIIC
HHOCTUXMUMHYECKUX3HAHUNIABBIPA0OTKUIKOIOTHIECKHUIIEIECO00Pa3HOTOMIOBEE
HUSBOBITYUTPYI0BONACATEIHHOCTUBIIEIIXCOXPAHEHUICBOETO
310POBBSNOKPYKAIOMEUTTPUPOAHON CPEIBL;

Pa3BUTHEMOTHBAILIMMKOOYUYEHUO,CIIOCOOHOCTENKCAMOKOHTPOJIFOMCAMOBOCT
UTAaHUIOHAOCHOBEYCBOCHUA00IEYEII0BEYECKUXIIEHHOCTEN,TOTOBHOCTH K
OCO3HAHHOMY BbIOOpY POQUIIS U HAMIPABICHHOCTH JIalIbHEUIIETO00YYEHUS.

[TpuHIKI, TOAXO0ABINOCOOBIE00Pa30BATENHHBICTIOTPEOHOCTHOO yHAIOLITIXCSC
HOJl AnonpenMeTty «XUMHSI»TEKE, ITOUTTPUN3YICHUUDUZUKH.



MecToyyeOHoronpeamera« X uMus»By4e0HOMILIaHE
BceootBeTcTBUNCDI OCOOO « XuMusi»sBisieTcsio0s13aTeIbHBIMIIPEIMETOMHA
YPOBHEOCHOBHOr000111er000pa3oBanus.JJaHHassmporpaMManperycMaTpuBaeTU3yde
HUEXUMUUHA0a30BOMYpOBHEBOOBEMENO02 uBHEAEM0BS, 91 1 Oxnaccax.

Conep:xkanneydeOHoOronpeamMmeTa« X uMushy

SKJIACC

IlepBoHayaIbHBIEXUMHUYECKHECTIOHATHUSA

[Ipenmerxumun. PosibxumMuuBxu3zandenoseka. Tenansemecrsa. Duznueckue
CBOMCTBaBENIECTB. ArperatnoecoctosinueneniecTB. I lonsiTueoMeTogax mo3HaHUs B
XUMUU. XUMHS B cucTeMe HayK. YucTeie BemecTBa U cMecu.CrnocoObIpas3ieneHus
CMeECeM.

ATOMBIMMOJIEKYJIBI. XUMUYECKUEAIEMEHTHI. CUMBOIBIXUMUYECKUXDIIEMEHTO
B.IIpocThienC0KHBIEBEIIECTBA. ATOMHO-MOJIEKYJIIPHOCYUCHHUE.

Xumnueckaspopmyiia. BaieHTHOCThATOMOBXUMHUUYECKHUXIJIEMEHTOB. 3aKOHIIO
CTOsIHCTBacocTaBasellecTB.OTHOCUTEIbHasiaTOMHassMacca. OTHOCUTENIbHAS
MOJIEKYJIIpHasi Macca. MaccoBasi J0JIsl XMMUYECKOTO 3JIEMEHTA BCOSMHEHNUH.

Ou3NYeCcKue M XUMHUYECKUE SBJICHUS. XHUMHUYECKas peakuuss u eé
MpU3HaKW.3aKOHCOXPaHEHUsIMACChIBEeCTB. XuMuueckueypasuenus. Knnaccuduka
USXUMHUYCCKUXPEAKINI(COCTMHEHUS, Pa3IOKEHUs,3aMeIIeHUs,00MEHA).

XHUMHUYECKUMIKCIIEPUMEHT:3HAKOMCTBOCXUMUYECKOUTIOCYAOM,CIIpaBUIaMHU
paboThI B nabopaTtopuu U npuéMamu oOpareHus c
1a60paTOPHEIMOOOPYAOBAHUEM; U3y YEHUEU OTTCAaHNE(PU3MUECKIUXCBOMCTBOOPA3IIO
BHEOPraHWYECKUX BEIIECTB; HaOmoAeHue ¢usnueckux (TIaBieHUE BOCKa,
TasiHUEJb/Ia, pACTUpPAHHE caxapa B CTyNKe, KUIEHUE M KOHACHCAIUs BOJABI) U
XUMUYECKUX(TOPEHUECBEUH, TIPOKATTMBAHUEMETHONIPOBOIOKHU, B3aUMOICHCTBUEME
JACKUCIIOTOM )sIBJICHU I, HAOTI0IEHUENOTTMCAHN ETIPU3HAKOBIIPOTEKAHUSIXUMHUYECKIX
peakiui(pa3aoxkeHuecaxapa,B3auMoIeHCTBHECEPHOMKHUCIIOTHICXIIOpHIOMOapHs,pa
3noxkeHueruapokcuaamenu(Il)npunarpeBannu, B3auMoIeiCTBUEKEE3a C
pactBopom comu  Menu(Il)); wm3ydeHme CrmocoOOB  paslelieHHs cMecei
(cmoMotbroMarauTa, puIbTPOBaHNE, BHITAPUBAHUE, TUCTHILISA NS, XpOMaTorpadwst)
,JIPOBEJICHUEOUNCTKUIIOBAPEHHONCOJIN;HA0II0/ICHNENOTTUCAaHUEPE3YIHTATOBIIPOBE
JNECHHSONBITA, UJUTIOCTPUPYIOLIET03aKOHCOXPAHEHUSIMACCHI;CO3TaHUEM O1ETIEMMOJIE
KyJ(IIapOCTEPAKHEBBIX).

BaxHelluenpeacTaBuTeIMHEOPraHMYeCKUXBEIeCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kwuciopom — »iaeMeHT u
mpocroeBeniecTBO. Haxox nennexkncioporaBnpupo e, Pu3ndecKuenXuMunIeCKUeCB
oiictBa(peakuuuropenus). Oxkcuast. I Ipumenenuekuciopoaa. CnocoObImonydeHUK
HCIOPOJaBIa00paTOpUUUNPOMBIIIEHHOCTU. KpyroBopoTkuciopoaasnpupoie.0O30
H—aJUIOTPONHASMO U (PUKALIUSIKUCIOPOIA.

TemnoBoin ¢ hekTXMMIYEeCKOMPEaKITNH, TEPMOXUMUIECKUEYPABHEHHS,IK30-
WPHIOTepMUYECKUEpEaKnn. TOMIMBO: yroJibuMeTaH. 3arpsi3HEHNUE



BO3/1yXa,yCHJICHUENapHUKOBOT0d(PeKTa,pa3pylieHre 030HOBOTOCIIOS.

Bonopon—
AJIEMEHTHUIIPOCTOEBeeCTBO. Haxox neHneBogopoaaBnpupoie, puznueckuenXxumMmuy
€CKHECBONCTBA, MPUMEHEHHUE,CTIOCOObINoNyYeHns. KucnoTeiu comu.

KommuectBoBemecTBa. Mons. MonsipHas macca. 3akoH ABOTrajapo.
MoutsipHbI00bEMra30B. PacU€ ThIMOXMMUYECKUMYPABHEHHSIM.

duznueckuecBorcTBaBOIbl. Bogakakpactsopurenb. PactBopel. HackiieHHbIe
Y HEHACBIILIEHHBIE PAacTBOPBI. Pacmeopumocmsv geuwjecms 8 6ode. 1MaccoBast 105t
BEILIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbL. OcHOBaHuUA.Ponb pacTBOpoB
B pupoie u B KU3HU YEeJIOBEKA. Kpyrosoport BOJIbI B
npupojie.3arpsiI3HEHUETPUPOIHBIX BOJI.OXpaHa HOYUCTKAIPUPOIHBIX BOJI.

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUM. Okcuppl.
Knaccuduxanusokcuaos:coneodpasyroniue(0CHOBHbIE, KUCIOTHbIE,aM(poTepHbIE )1
HecoJieo0pasyrolue. Homenkiarypa OKCH/JIOB (MexayHapoHas u
TpuBUaJIbHAS ). DU3MUECKUENXUMUUECKUECBONCTBAOKCHIOB. [loryueHneoKkCHI0B.

OcHoBanus. KnaccudukaiusocHOBaHUHN . IETOUMHUHEPACTBOPUMBICOCHOBAHU
s.HoMeHkaTypaocHOBaHUN (MEKTyHAPOIHASTUTPUBHANIbHAS ). DU3HUECKUENX UMY
eckuecBoncTBaocHOBaHUM. [Ioy4yeHHEeOCHOBAHU .

Kucnorer. Knaccudukanuskucior. Homenkinarypakuciot(MexiyHapoiHas U
TPUBUAJIbHAS ). duznyeckue U XUMHYECKHE  CBOMCTBA  KHUCJOT.Psin
aktuHOocTUMeTaIoBH. H.bekeToBa.llonyyeHue Kucior.

Comu. Howmenkiarypa coneid (MeXAyHapoAaHas W TpUBHAJIbHAs).
duznuecKkuenxuMruIecKkuecBorcTracosei. [lonyuenuecomnen.

I'eHeTnyEeCKasICBA3bMEKTYKIACCAMUHEOPTaHUYECKUXCOETUHEHU .

XHUMHUYECKUUIKCIIEPUMEHT: Kau€CTBEHHOEOIPEAEICHUECOAEPIKAHUSIKUCIOPO
JaBBO3/IyX€;MOTyueHre,coOnpanne, paclio3HaBaHNENN3yYeHUECBONCTBKUCIOPO/IA;
Ha0JII0ICHUEB3aNMO/ICHICTBUSBEIIECTBCKUCIOPOIOMUYCIOBUSIBOZHUKHOBEHUSUTIPE
KpalieHusropeHus(moxapa);03HakoMICHUEeCcOOpa3laMMOKCHI0BUOTTICAHUEUXCBOM
CTB;IOJIy4eHHE,COOMPaHIe,paclio3HaBaHUEUN3YIYCHIECBOMCTBBOAOPO1a(TOPEHHE);
B3anMo/ieiicTBueBo1opoaacokcuaommMenu(11)(Bo3MOKHOUCTIOIBL30BAHUEBUICOMAT
€pHaJIOB);HA0IIOICHHE0OPA3IIOBBEIIICCTBKOJIMYECCTBOM |
MOJIb;HCCIIEIOBAHNE0COOCHHOCTEPACTBOPEHUSABEIIIECTBCPA3TIMYHONPACTBOPUMOC
THIO; [IPUT OTOBJIEHUEPACTBOPOBCOIPEAEITEHHONMACCOBONA0IENPACTBOPEHHOTOBEILL
€CTBa;B3aMMO/ICIICTBUEBOIBICMETAINIAMH (HATPHUEMUKAIIBITEM ) (BO3ZMOKHOUCTION b3
OBaHUEBUAEOMATEPUAIIOB);0IPEICIICHUEPACTBOPOBKUCIOTH IEJIOYEH ¢ MOMOIIBIO
WHIUKATOPOB; HWCCIEIOBaHUE OOpa3loB HEOPTAaHMYECKUXBEIIECTB Pa3TUIHBIX
KJIACCOB; HaOJI0/ICeHHE VM3MEHEHUS OKpacku VHJINKATOPOB
BpPACTBOPAXKHUCIOTHIIEI0YCH; U3ydeHneB3auMo iercteusiokcuaamenu(Il)cpacrropo
MCEPHOMKHCIOTBLKACIOTCMETAIIIAMH, PEAKITUMHEUTPATU3ALUN ;TIOJTyYCHUE
HEPACTBOPUMBIX  OCHOBAHWMW,  BBITECHEHHME  OJHOTO  MeTamia  APYTrUM
M3PacTBOPACOIIN;PEUICHUEIKCIIEPUMEHTANIbHBIX3a1aunioTeMe« BaxxHeimue

1KypcrBomMo603HaueHYIeOHBIIIMATEPHa, KOTOPBIHU3yIaeTCS, HOHEBBIHOCUTCSIHAIIPOMEKYTOUHYFOMHTOT OBYFOATTECTAIIHIO.



KJIACCBIHEOPTaHUYECKUXCOECTUHEHUI.
IHepuognuecknu 3aKO0H 7| Ilepuoauyeckas
cUCTeMaXuMH4YeCKHX3jaeMeHTOB/l.
N.MenaeneeBa.CTpoeHHeaTOMOB. XUMUYECKAACBA3L.OKUCIUTEIBHO-
BOCCTAHOBHUTEJbHbICPEAKIMHU
[TepBblenoONbITKUKIACCUPUKAITUUXUMUYECKUXATIeMEHTOB. [loHs i THEeOrpyIIax
CXOJIHBIX?JIEMEHTOB(IIEIOYHBICHINICIIOYHO3EMETbHBIEMETAILIIBI, TaJIOT €HBI,
WHEPTHBIC rasbl). DNEeMEeHTHI, KOTOpBbIC o0pazyroT amdoTtepHbIe
OKCHIBIMTUAPOKCHU/IBI.
[TepnonnueckuizakoH.llepuonnueckascucreMaxuMruaeckuxaiieMmeHToB/l. 1.
MenneneeBa.KoporkonepuoanasuainaHoneproiHasidhopmeillepruoanueckoiicuct
eMmbixumuaeckuxsneMmeHToB/ . M1.Menaeneesa.llepuoapmrpynnbsl. DU3n4eCKUUCMBI
CITIOPAAKOBOTOHOMEPA,HOMEPOBIIEPUOJAUT PYIIIBIAJIEMEHTA.
CrpoenunearomoB.CoctaBaToMHbIXsA1ep. U30TOMNBL. D51eKTpOHBL. CTpOCHHE

AJIEKTPOHHBIX o0osouex aTOMOB MEPBBIX 20 XUMHUYECKUX
anemenTtoBllepuoanueckoiicucremsbi/l.
N.MenneneeBa. XapakTepuCTUKAXUMHUYECKOI0JIEMEHTAIIO ero

nonoxenutoBllepuonnueckoricucreme/l.1i.Menieneena.

3aKOHOMEPHOCTUU3MEHEHUSIPATNYCAATOMOBXUMUYECKUXIIEMEHTOB,METAILIT
WYECKUX M  HEMETAJUIMYECKMX CBOWCTB MO TrpydnaM U [EepUOJIaM.
3nauenuellepuoauueckoro 3akoHa u Ilepronnyeckold CHUCTEMBI XUMHUYECKHX
3JIEMEHTOB TUISIPa3BUTUSIHAY KU u npakTuku./l. N.MenneneeB—
YUYEHBINUTPAXKIAHUH.

XumuueckasacBa3b. KoBajieHTHas (MOJispHAs M HEMOJSIpHAs) CBA3b.
DIIEKTPOOTPHUIIATEIBHOCTBXUMHUYECKUXAIEMEHTOB. IOHHAsICBA3b.

Crenenp okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC —PEAKIIUM.
IIporiecChIOKNCICHUAUBOCCTAHOBICHUS. OKHUCIUTEIIMMBOCCTAHOBUTEIH.

XHUMHUYECKUUIKCIIEPUMEHT :M3y4EHUEO0Pa3I[OBBEIECTBM € TAJTIOBUHEMETAILT
OB;B3aMMOJICUCTBUETUAPOKCUIAIIMHKACPACTBOPAMUKHUCIOTUILIECIIOYEH ; TPOBEICHUE
OTBITOB, UJLTIOCTPUPYIOLIUXITPUMEPBIOKUCITUTEIBHO-
BOCCTaHOBHUTEIBHBIXPEAKIINU(TOPEHUE, PEAKITUNPA3IIOKEHHUS,COCTUHEHMS ).

MeknpeaMeTHbIECBSI3H

PeanuzarusamexnpeIMeTHIXCBSI3EUITPUHU3YyICHUMXUMUHUB 8
KJIACCEOCYIIECTBIIACTCAICPE3NCIIONB30BaHUCKAKOOITUXECTECTBEHHO -
HAaYUYHBIXIIOHATHH, TaK W TOHATUU, SBISIONIUXCS CUCTEMHBIMU JIA OTHACIBHBIX
MPEIMETOBECTECTBEHHO-HAYYHOTO I[UKJIA.

OOmue ecTeCTBCHHO-HAyYHBIE TIOHSATHS: HAy4HbIH (AKT, THIOTE3a,
TEOPHS,3aK0H,aHATN3,CHHTE3,KJIaCCU(UKAITHS, ICPUOTMIHOCTb,HA0JTI0 ICHHIE, IKCITC
PUMEHT,MOJICJIMPOBAHUE, U3MEPEHUE,MOJIENb, IBJICHUE.

du3nKa:MaATEPHS,aATOM,IEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTH 1, U30TOTIBI,
PaINOaKTUBHOCTh, MOJIEKYJIa, SJICKTPHUCCKUN 3apsj, BEIISCTBO, TEJ0,00bEM,
arperatHoe COCTOSIHHE BCILICCTBA, ras, buznyeckue BCJINYMHBEI,
€IMHULIBIN3MEPEHUS, KOCMOC, ITNTAHETHI,3BE3 161, COJIHIIE.

buonorus:dhorocunTes,apixanue,0nocdepa.

I'eorpadus:atmocdepa,ruapocdepa,MuHEpaIbl, TOPHBIETIOPOIbL, 10JIE3HBICUC
8
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9 KUIACC

BemecTBo HXMMHYeCKasi peaKkuus

ITepnonnueckuitzakoH.llepuoanyeckascucreMaxuMudeckuxaiaeMeHToB/l. 1.
MenneneeBa.CTpoeHNEaTOMOB.3aKOHOMEPHOCTUBU3MEHEHNUCBOMCTBXUMUYECKUX
3JIEMEHTOBIIEPBBIXTPEXNEPUOAOB, KAIHS, KA MU XCOECTMHEHUIBCOOTBETCTBUUCT
0JIO’)KEHUEMDJIEMEHTOBBI leproIn4ecKOCUCTEMENCTPOCHUEMUXATOMOB.

CrpoeHueBenecTBa: BUABIXUMUYECKONCBSI3H. TUNBIKPUCTAININYECKUXPEILIETO
K, 3aBHUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKOW PELIETKU
UBUJAXUMHUUYECKOMN CBSI3U.

KnaccudpuxanusnHoMeHKIaTypaHEOpraHMIeCKUXBEIECTB(MEK TyHAPOTHAS
u TpUBUAJIbHAS). XUMHUYECKHE CBOICTBA BEIILIECTB,
OTHOCSIIIUXCSIKPA3TUYHBIMKIIACCAMHEOPTaHUYE€CKUXCOECITMHEHNU M, TeHETUUECKASICBS
3bHEOPraHUYECKUX BEIIECTB.

KnaccupukanusaxumMudecKuxpeakiiminopazanyHbIMIPU3HAKaM(ITIOYUCTy |
COCTaBYy YYacTBYIOIIUX B pPEAKIUH BEHIECTB, IO TEII0BOMY 3 (deKTy,
MOU3MEHEHHUIO CTETCHEH OKHCICHHS XMMHYECKHUX DJIEMEHTOB, MO OOPaTHUMOCTH,
NOYYacTHIO  KaTaJau3aTopa). JK30- U DHIOTEPMHUYECKHE  PEaKluH,
TEPMOXUMHUYECKUEYPABHEHUS.

[TonsiTueockopocTuxumudeckopeakiuu.[louaTe0000paTUMBIXUHEOOPATH
MBIX XUMHYECKUX peaKusix. [TonsaTue 0 TOMOTE€HHBIX u
reTEPOreHHBIXpEeAKIUX. [ lonamueoxumuueckompagrnosecuu. Paxmopbwl, nusiouue
HACKOPOCMbXUMUYECKOUPEAKYUUUNONOHCEHUEXUMULECKO20 PABHOBECUSL.

OkucnuTensbHo-
BOCCTaHOBHTEJbHBIEPEAKIINH,IEKTPOHHBIHOATaHCOKUCIUTETBHO -
BOCCTaHOBUTEJIbHOMpeaknu.CoCcTaBIeHUEYPaBHEHUOKUCIUTEIbHO-
BOCCTaHOBHUTEIbHBIXPEAKITMHCUCTIONH30BAHUEMMETOIAIEKTPOHHOTr00aIaHC a.

TeopusdIEKTPOIUTUYECKONANCCOIUANN. DIEKTPOIUTBIMHEIIEKTPOIUTHL. K
aTUOHBL,AHUOHBL. MEXaHU3MIUCCOLMAIIMUBEIIECTBCPA3INYHBIMUBHIAMUXUMUAYECK
oiicBsizu.CreneHpaucconnanuu. CUIbHbIEUCIA0BIEITEKTPOIUTHI.

PeaknuunnonnoroodmeHa. Y coBUANpPOTEKaHUAPEAKITMHHOHHOTOOOMEHA,
MOJIHBIE W COKpallléHHbIE  HOHHbIE  ypaBHeHMs  peakuuid.  CBoiicTBa
KHCJIOT,0CHOBAaHUMHCOJICHBCBETETIPEICTABICHUHOOICKTPOIIUTHICCKOM TUCCOITHALT
uun.KavyecTBeHHbIEpeaKIIMMHAUOHBL. [ [oHsamueo2uopoauzeconel.

XUMUYECKUN JKCIIEPUMEHT: O03HAKOMIJICHUE Cc MOJIEJISIMU
KPHUCTAJUIMYECKUXPEIETOKHEOPTAHNYECKU X BEIIECTB—
MeTaJNIOBUHEMETAIUTOB(rpaduTanaimasa),ClioKHbIXBEIECTB(XJIOpHUIaHATPHS ); ICC
JIETOBAHME3aBUCUMOCTUCKOPOCTUXUMUYECKOUPEAKIIMUOTBO3AEHCTBUAPA3ITNYHBIX
(bakTOpOB;HCCIICIOBAHNE DIICKTPOIIPOBOJHOCTH PACTBOPOB BEMIECTB, IpoIliecca
T CCOLMALIMUKUCIIOT, IIeJI0Yenconei(BO3MOKHOUCTIONb30BAaHUEBUIEOMATEPHATIO
B);[IPOBEJICHUE OMBITOB, WUIIOCTPUPYIOIIUX TNPU3HAKKA TMPOTEKAHUS PpPEAKIUN
HOHHOrooOMeHa(00pa3oBaHMEOCa KA, BbIIeICHUEra3a,00pa30BaHNEBO/IbI );OTBITOB,
WJUTIOCTPUPYIOIIUXITPUMEPBIOKACIUTETBHO-BOCCTAHOBU TEIbHBIXPEAKIINI
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(ropenue, peakuuu pa3noKeHus, COEJIMHEHHUA ); pacno3HaBaHHE
HEOPraHNMYECKUXBEIIECTBCIIOMOINIHIOKAYECTBEHHBIXPEAKITUHHANOHBI;PEIIIEHUEIKCIT
epUMEHTaIbHbIX3a/1ay.

HeMeTaanbiuux coeiuHeHN s

Ob6masxapakrepucTiukaraioreHoB.Oco0EHHOCTUCTPOEHUAATOMOB, XapaKTep
Hble cTeneHu okucieHus. CTpoeHue u (U3NYECKUe CBOMCTBA MPOCTHIXBEUIECTB—
raJloreHoB. XMMHUYECKHECBOICTBaHAIIpUMEpeXIopa(B3auMoIeiCTBHECMETAIITIAMH,
HeMeTaIaMH, leroyamu ). XsuopoBo1opoa. CosHasIKUCI0Ta, XAMUYEe CKUECBOMCTBA,
MOJIyYEHUE, IPUMEHEHUE. [[eMCTBUEXIIOPanXJIOPOBOAOPOAAHAOPTAHU3MYEIIOBEKA. B
QKHEUTTUEXJTOPUIBIMUXHAXOXKICHUECBITPUPOIE.

O6mass  xapakrtepuctuka  snemMeHToB  VIA-rpymnmbel.  OcoOGeHHOCTH
CTPOEHUSATOMOB,XapaKTEPHbIE CTETIEHUOKUCIICHHUS.

Crtpoenre u (uU3MUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOpOAA U
cepbl. AJUTOTPOIIHbIE MOJU(HUKALMK KHUCIOpoAa M cepbl. XUMHYECKUE CBOMCTBA
cepbl.CepoBOIOPOJ, CTpOEHHUE, (pu3Myeckue W XUMUYecKue cBoucTBa. OKCHIIbI
cepbl
KaKMpeICTaBUTETUKUCIOTHBIXOKCHUI0B. CepHasKUCIOTa, PU3NYECKUENXUMUYECKHE
cBoiicTBa(00IIMEKAaKIIPEICTaBUTENAKIaCCAKUCTOTUCTIE I PUUEecKuE ). XUMUYECKUE
peakinu,IeKaIIEeBOCHOBEIIPOMBIIIIIEHHOrOCIOCO0anoNydeHuscepHONKUCTOTHI. [1
pumeHeHune. CoaMcepHOMKHUCIIOTh, KAUeCTBEHHAsT ~ peaklus Ha  Cyib(aT-HOH.
Haxoxnenue ceppl M €€ COEAMHEHUN BIPUPOJE. XUMHUYECKOE 3arps3HEHUE
OKpY’Karouien cpenbl COECIMHEHUSIMH
cepbl(KUCIOTHBIE0K/TU,3ar PSI3HEHUEBO3 1y Xau BOI0EMOB ),CITIOCOOBIETONIPEI0OTBPA
HICHUS.

O6mass  xapakrtepuctuka  siemMeHToB  VA-rpynmnbl.  OcoOeHHOCTH
CTPOCHHSIATOMOB,XapAKTEPHBIE CTENIEHUOKUCIIEHUS.

A30oT, pacmpocTpaHeHHUE B TpupoAe, (UMYECKHE U XUMHUYECKHE
cBoiicTBa.KpyroBopor azora B npuposie. AMMUaK, ero GU3n4ecKue U XUMUIECKUE
CBOICTBa,oNydeHueunpruMenenne. CommaMMOHUS, UX(PU3NIECKUENXUMIYECKUECB
oiicTBa,lmpuMeHeHue. KauecTBeHHasspeakIusIHAanOHbIaMMOHUA. A30THAsIKUCIIOTA,eEN
oJlydeHue, Pru3ndecKnenXuMUIeCKUeCBOUCTBA(OOIMEKAKIIPEICTABUTENST  Klacca
KUCIOT u crnenuduueckue). Mcmonb3oBaHWEe HUTPATOB HMCOJIEM aMMOHHUS B
KayecTBe MUHEPAIBHBIX yI0OpEHUN. XHUMHYECKOE
3arpsA3HEHUEOKPYKAIOIIEHCPeNbICOEIUHEHUIMUA30Ta(KUCIOTHBIE I0K/IU,3arPSA3HE
HUEBO3yXa,lI0YBbIU BOJOEMOB).

docdop,ammorponabieMoupukauudochopa, Ppu3nIecCKUENXUMHIESCKIE
croiictBa. Oxcunm  dochopa(V) wu  dochopras kucnora, DuUIECKue
UXUMHUYECKUECBONCTBA, mory4deHue. Ficnons3oBannedochaToBBKaU€CTBEMUHEPATTH
HBIX YA0OpEHUil.

O6mrast  xapaktepuctuka  dnaeMeHTOB  [VA-rpymmel. OcobGeHHOCTH
CTPOCHHSIATOMOB,XapaKTEPHbIE CTEIIEHUOKUCICHHUS.

VYriepon,amioTponHbieMoIuPUKaIUU, pacpoCTPaHEHUEBIIPUPOAE, hU3nUEC
KHenxumudeckuecBomcTra. Agcopouus. Kpyrosoporyriaepoaasnpupoe. OKCUablyr
neponaa,uxhu3niecKUeu XUMUIECKIUECBOMCTBRA, ICHCTBIE
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HaKUBBICOPTaHU3MBI,ITOTYYEHUEH

pUMEHEHUE. DKOJIOrnYeCKUEnpoOieMbl,cBI3aHHbIecokcunoMmyraepoga(lV);rumnor
€3ari100a1bHOrONOTEIICHUSKIIMMATA; MAPHUKOBBIA 3D PeKT. YroapHas KUCIOTa U
eé COJIN, 150. dusnueckue
MXUMHUYECKHUECBONUCTRA, OTydyeHUueunpuMmeHenue. KauecteeHHasipeakiusinakapooH
aTroHbl. Micnosib30BaHMEKapOOHATOBBOBITY, METUIIMHE, TIPOMBILIIEHHOCTUHCEIIBCKO
MXO3SICTBE.

[lepBoHauanbHble TOHATUS 00  OpPraHMYECKUX  BEIIECTBAX  KakKo
COEIMHEHUAXYTaepoaa(MeTaH,3TaH, 3 TUIIeH,alleTUIIEH,3TaHOJ, TTIMLEPUH, YKCYCHASIK
ucnorta). Axcocmasuxumuueckoecmpoerue. [ 10HITHEOOHOIOTUYECKU BaYKHBIX
BEIECTBAX: KuUpax, Oenkax, YTJIEBOJAX - " 170:¢ posin
BKU3HUYEIOBEKA. MamepuanbhoeeouHcmeoopeanuyeCKUXUHeopeaHuyecKuxcoeouH
eHU.

Kpemuuii,eropuznieckuenxuMmn4ecKuecBONCTBA, MOTyYCHUESUTIPUMEHEHHE.
CoenunenusikpeMuusasnpupoae.O0umenpencrasienusoookcuae kpemuusi(IV) u
KpeMHHEeBOW kuciore. CHIMKaThl, WX WCHOJb30BaHUE BOBITY, MEIUIIMHE,
MPOMBIIIIIEHHOCTH. Baorcuetiwue CmpoumesbHvie
Mamepuanvl. Kepamuka, Cmekio,yemenm,6emon, sxcene3ooemon.llpooremvibesonac
HO2OUCHONb308AHUACTPOUMENIbHBIXMAMEPUATIO8ENOBCEOHEBHOUNCUZHIU.

XUMHUYECKUM  DKCIICPUMEHT: H3yUYeHHE O0O0pa3loB  HEOPTraHUYECKUX
BEILECTB,CBOMCTB COJIIHOW KHCIIOTHI; IMPOBEJCHUE KadyE€CTBEHHBIX pEAKLIHMA Ha
XJIOPUIMOHBIM HAOJOJIEHWE TPU3HAKOB HUX MPOTEKAHHs; OMBITHI, OTPAKAIOUIUE
¢uznueckre MXUMHYECKHE CBOMCTBA TaJlOT€HOB M WX COEIUHEHUH (BO3MOMXKHO
UCIIOJIb30BaHUEBUICOMATEPUAJIOB );03HAKOMIIEHUECOOpa3IaMUXJIOpUI0B(TaIOTeHH
JI0B);03HaKOMJICHHECOOpa3iaMucephine€coeTMHEHUIMU(BO3MOKHOUCTIONB30BAHHE
BUJIEOMAaTEPHAJIOB); HaOJII0/ICHHE nporiecca oOyTJIMBaHUS
caxapanoAaeiCTBUEMKOHIICHTPUPOBAHHONCEPHONKUCIOTHI;U3yYeHUEXUMUYECKHX
CBOMCTB pa30aBJIICHHOW CEpPHON KHCJIOTHI, MPOBEJICHHE KAYECTBEHHOW pPEaKIIUU
HacyJIbGar-
MOHMHAOIIOIEHUETTPU3HAKaeEMPOTEKAHNSI;03HAKOMIICHUEC(HU3NUECKUMUCBONCTBA
Muazora,hochopanrxcoe TMHEHHU(BO3MOKHOUCIIONH30BAaHUEBHUIEOMATEPHAIIOB),0
OpasamuazoTHEIXU(GOCHOPHBIXYT0OpEHUN ;TOTyYeHUE,COOUpaHUE,pACTIO3HABAHU
€MU3yUYCHUECBONCTBAMMUAKA; TMPOBEJACHUE KAYECTBEHHbIX pEaKIUii Ha HOH
aMMOHUS u dbocdharnon
MHA3YYEHUETIPU3HAKOBUXITPOTEKAHHU S, B3aUMOIEICTBUEKOHIIEHTPUPOBAHHONA30THO
HWKHUCIOTBICME 1bI0(BO3MOKHOUCTIOJIb30BAHUEBUIEOMATEPUATIOB); U3yUEHUEMO/IEIIE
HKpUCTANTHYECKUXpENIETOKamMa3a, rpadura, hyuiepeHa;03H aKkOMICHUECTIPOIIECCO
MaJICOpOIIMUPACTBOPEHHBIXBEIIECTBAKTUBUPOBAHHBIM ~ YIVIEM U YCTPOMCTBOM
MPOTUBOTa3a; IIOJIy4YEHUE,
coOupaHue,pacno3HaBaHUENN3yUEHHECBON CTBYTJIEKUCIIOrOras3a; npoBeICcHUEeKaYeC
TBEHHBIX pEaKIMii Ha KapOOHAaT- ¥ CUJIMKAT- MOHBl U M3Y4YEHHUE MPU3HAKOBHX
MIPOTEKAHU; O3HAKOMJICHUE Cc MPOAYKIUEN CUJIMKATHOU
MIPOMBIILJIEHHOCTH; pEIICHUEIKCIIEpUMEHTaIbHbIX3aaunoTeMe « BaxkHereneme
AJUIBIMUXCOETUHEHUS.
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10 knace

MeTta/uibIMUX COCAMHEHUSI

O6masxapakTepruCTUKAXUMUYECKUXIIIEMEHTOB—METAINIOBHAOCHOBAHUHU U X
nonoxkeHusslIepuoanyeckoncucTEMEXUMUYECKUXITIEMEHTOB/I. H.
MenaeneeBauctpoeHusiarToMoB. CTpoeHUEMETAILIOB. MeTanmnyeckasCBI3bUMETAILT
MYECKASIKPUCTAIIINYECKASPEMIETKA. DNEKTPOXUMUUECKU MNP AHATIPSIKEHU I
METaJJIOB. dusnyeckue u XUMHUUYECKUE CBOMCTBA METaJLJIOB.
O61muecnocoosInoaydeHusIMeTamuioB. [IoHATHEOKOPPO3ZUMMETAIIOB,0CHOBHBIECTIO
cOOBI3aUTHINXOTKOPPO3UH. CIIaBbI(CTAb, Uyl YH, AIOPATIOMUHU I, 0pOH3a ) HUXTIPU
MEHEHHEBOBITYUTIPOMBITTIIICHHOCTH.

[[lenounble  MeTamwibl:  nojoxkeHue B llepuogmueckoit  cucrteme
xumuueckuxdemeHToB . . MeHnneneeBa; CTpoeHME UX aTOMOB; HaXOXJCHHUE B
npupoje. Pu3ndyeckue U XMMUYECKHE CBOMCTBA (Ha MpUMEpPE HATPUSA U KaJus).
Oxcuanl
UTUJIPOKCUABIHATPpUANKAIUS. [ [pUMEHEHHEETOYHBIXMETATIIOBUNXCOCTMHEHUA.

[IlemouHO3EMENBHBIE METAJLIbI MarHuu 51 KaJIbIWI:
nonoxenueB llepmonuyeckon cucreMe Xxumuueckux anementoB . WM.
MenzeneeBa; CTPOCHMEMX aTOMOB; HaxXOXJIeHUE B mpupoae. Du3uyeckue Hu
XUMHUYECKHUE CBOMCTBA
MarHusHKaIbIus. BaxxHenecoeIMHeHUA KaTbIUs (OKCHT, THIPOKCH T, CONTH ). JKECT
KOCTBBO/JIBI U CITOCOOBI €€yCTpaHeHHUS.

AnroMuHu :nos10)keHueBl lepnognueckoicuCTEMEXUMUYECKUXATIEMEHTOB/].
N.MenpaeneeBa;cTpoeHUEaTOMAa; HaX0xAeHUEBIpUpoie. Duznueckue u
XUMHUYECKHE CBOMCTBAa amtOMHUHUSA. AMDOTEpHBIE CBOMCTBA OKCHUIIAUTHUIPOKCHIA
AJTIOMUHUSL.

Keneso:monoxenuesllepuoanueckomcucremexumuueckuxaneMenTop/l. .
MenpeneeBa;cTpoeHUEaTOMA; HAaX0XKICHUEBIPUPOAe. DU3NUECKUEUXUMUUECKUECB
oiictBaxenesa.Oxkcunbl,ruapokcuasinconmkenesa(ll)mxenesza(Ill),uxcocras,cBoiic
TBaW MOJy4YCHUE.

XHUMHUYECKUUIKCIIEPUMEHT:03HaKOMJICHHECO0pa3llaMUMeTalJIOBUCIIIIABOB, U
X(U3NIECKUMHICBONCTBAMU; U3y YCHUEPE3YIHTATOBKOPPO3UUMETAIIIOB(BO3MOKHOU
CIIOJIb30BaHUEBUICOMATEPUATIOB),0CO0CHHOCTEMB3aNMOICHCTBUSL OKCHIA KaJIbITUS
u HaTpus c BOJIOH (BO3MOXHO
HCIIOJIb30BaHUEBHIEOMATEPHUAIIOB ); ICCIIEJOBAHUECBOMCTBKECTKOMBOIBL;IPOLIECCA
TOpEHUsDKENe3a B KHUCIOpOAE (BO3MOXKHO UCIIOJIB30BAHUE BHUEOMATEpPUAIIOB);
MIPU3HAKOBIPOTEKAHUAKAYECTBEHHBIXPEAKITMHANOHbI(MarHUs, KJIbIHS,aTFOMUHH
s,uuaka, okenesa(ll) wu  xemesa(Ill), memu(Il)); HaOmomeHwe w omnwmcaHue
MPOIECCOBOKPAIIMBAHUATIIIAMEHUMOHAMUHATPHU S, KaTUSUKATBIHSI(BO3MOKHOHUCIIO
JTb30BaHUEBHICOMATEPHUAIIOB );HCCIIeIOBaHUEaM(DOTEPHBIXCBONCTBIHUAPOKCHIAAITIO
MUHUSUTAIPOKCHIAIMHKA; PEIICHUEIKCIIEPUMEHTATbHBIX3a]a4II0TEME
«BaxHenne MeTaIbIMUXCOCTUHECHUS».

XUMHUSAHOKPYKAKOIIAsACpeaa

HoBeie wMarepuansl u  TexHonoruu. BemectBa u  Marepualibl B
MOBCEIHEBHOMKMU3HUYEIIOBEKA. XUMUSIU3/I0POBKE. be30ImacHOenCIIoab30BaHUEBEIIE

CTBUXHUMHUYECKUXPEAKINIUBOBITY. [ [epBasnoMobIpuxXuMUIeCKUX0K0rax
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n  orpaBieHUAX. OCHOBBI  JKOJIOTUYECKOW TIPAMOTHOCTH. XHMHYECKOE
3arpsi3HEHUEOKpYXKatouleil cpedpl (mpenenbHas JOMyCTUMAasl KOHLIEHTpauus
BemiectB — [1JIK).Ponbxumun BpelieHUH 3K0JI0OTHYECKUXITPOOIIEM.

[IpupogHble  MCTOYHUKH  YIJI€BOAOPOAOB  (yroib, MPUPOAHBIA  ras,
He(DTh),IPOYKTHIMXIIEPEPAOOTKH, UXPOIBBOBITYH MTPOMBIIIIEHHOCTH.

XMMHUYECKUMIKCIEPUMEHT : U3y4eHUEe00pa31l0BMaTepUaioB(CTEKIIO,CIUIABBIM
€TaJIOB,IOJTUMEPHBIC MATEPUAIBI).

MexnpeaMeTHbIECBA3H

Peanuzanusamexnpe IMETHBIXCBA3ENITPUN3YYEHUMXUMUUBY
KJIACCEOCYIIECTRISETCIUEPE3UCTIONb30BAaHUEKAKOOIUXECTECTBEHHO -
HAyYHBIXIIOHATUW, TaK W TOHSATUN, SABISIIOIIUXCA CHUCTEMHBIMHU ISl OTHAEJIBHBIX
IPEAMETOBECTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-Hay4yHble TMOHATHS: Hay4yHbId (akT, THUNOTE3a,
3aKOH,T€OpHsl,aHaJIN3,CUHTE3, KJIacCU(DUKALIHS, IEPUOANYHOCTh,HA0JII0I€HHUE,IKCTIE
PUMEHT,MOJIETUPOBAHKE, U3MEPEHUE, MO/IETTh, IBJICHUE, TAPHUKOBBINA (PP EKT, TeXHOI
OTHUsl, MaTEPHUAJIBIL.

duznKa:MaTepus,aToOM,JIEKTPOH, IPOTOH, HEUTPOH, NOH, HY KU, N30 TObI,pa
JMO0aKTUBHOCTh,MOJIEKYIIA,3JIEKTPUUECKUN3 AP, IPOBOAHUKH, 10T YIIPOBOIHUKU, T
ANEKTPUKH,(HOTOIIEMEHT,BEIIECTBO,TETI0,00bEM,arperaTHOE COCTOSIHUE BEIIECTBA,
ras, pacTBop, pacTBOPUMOCTb, KpUCTAJUTNYECKASIPEIIETKA, CILJIaBHI,
(pu3nYeCKUEeBEINYNHBI, € AMHULIBIN3MEPEHMS,
KOCMHUYECKOENPOCTPAHCTBO,NIAHETHI, 3BE3/1b1, COIHIIE.

buonorus:dorocunres,apixanue,0nocdepa,sKocCucTeEMa, MUHEPAJIbHBIEY 100D
€HUSI, MUKPORJIEMEHThI, MaKpO3JIEMEHTHI, TN TaTeIbHbIEBELIECTBA. ] eorpadus:armoc
depa,runpochepa, MUHEPaAIbI, TOPHBIETIOPOIBL, [T0JIE3HBIEMCKONIAEMBbIE, TOIUINBO,BOT
HBIE PECYPCHI.

I[lnanupyembie pe3yJibTaThl OCBOEHMHS yueOHOrOnpeaMera
«XHUMUSH»>HAYPOBHEOCHOBHOT00011€r000pa3oBaHusl

N3yueHneXxuMrMMBOCHOBHOMIIIKOJICHATIPABICHOHAIOCTHKEHUE00 yYatoIUMU
CSUTMYHOCTHBIX,METAINPEeIMETHBI XU TIPEIMETHBIXPE3yIbTATOBOCBOCHHUS y4€OHOTOTIP
eaMera.

JInuHOCTHBIEPE3YIbTATHI

JIM4HOCTHBIEPE3YIBTATHIOCBOCHHUSATIPOTPAMMBIOCHOBHOT000IIIETO00pa30BaH
USTOCTUTAIOTCIBX01€00yICHUS XUMUUBETMHCTBE Y Y€ OHOUUBOCTIUTATEIILHOM
NEeATEeNbHOCTU Opranuzanuu B COOTBETCTBUU c
TPaAUIIMOHHBIMUPOCCUINCKMMUCOIMOKYIBTYPHBIMUUIYXOBHO-
HPaBCTBEHHBIMUIIEHHOCTSIMU, TPUHATHIMUBOOIIECTBEIIPABUIAMUUTHOPMAMHUIIOBEIC
HUSAMCTIOCOOCTBYIOTIIPOIIECCAMCAMONIO3HAHUS,CAMOPA3BUTUSIMCOLUATTN3AUM 00 Y'Y
AIOLIUXCH.

JIM9HOCTHBIE PE3yJIbTAaThl OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM UHUCIE
BUYACTU:

IaTpuoTN4ecKOroBOCIUTAHUS

1)  EHHOCTHOTOOTHOIICHUSKOTEYECTBEHHOMYKYJIbTYPHOMY,HCTOPHUYECKO

MYI/IHay‘-IHOMYHaCHCI[I/IIO,HOHI/IMaHI/IHSHa‘{eHHHXHMI/I‘IGCKOﬁ
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HAyKHUBKU3HUCOBPEMEHHOT00O0IIECTBA,CIIOCOOHOCTHBIIAIETHIOCTOBEPHOMUH(BOPM
arenonepeI0BhIXJ0CTIKCHUAXUOTKPBITHIXMUPOBOMMOTCUECTBEHHOH  XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIIX 00 YCTPOWCTBEMHUPAH OOIIIECTBA;

I'pakaaHCKOroBOCHIMTAHUSA

2) TpeaCTaBICHUAOCOINATbHBIXHOPMAXUITPABUIAXMEKINIHOC THBIXOTHOIII

eHUN B KOJIICKTHUBE, KOMMYHUKAaTUBHOU KOMITETEHTHOCTH B
0OLIECTBEHHONOJIE3HOM, yueOHO-
HCCJIeI0BATEIBCKON, TBOPUCCKOMHUIPYTUXBUIAX IEITEIHOCTH ; TOTOBHOCTHKPA3HO-
00pa3HONCOBMECTHON IS TEILHOCTUIIPUBBITIONHEHUNYIeOHBIX, T03HABATCIIbHBIX3a
7124, BBITTOJTHCHUMXUMUUYECKUXOKCIICPUMEHTOB, CO3/JIaHMHM  y4EOHBIX IPOCKTOB,
CTpEMIICHHUS K
B3aMMOITIOHUMaHUIOMB3aMMOTIOMOIIIMBITPOIIECCEITONYUCOHOUIEATETLHOCTH;TOTOB
HOCTHOIIEHUBAThCBOEIIOBEICHUCHITOCTYITKHUCBON X TOBAPUIIEHCITO3UITUMHPABCTBCH
HBIXHUITPABOBBIXHOPMCYUYETOMOCO3HAHHSTIOCIICICTBUHITOCTYIIKOB;

IleHHOCTHHAYYHOTOMO3HAHUS

3) MHPOBO33pEHUYCCKUXIIPEACTABICHUIHOBEIICCTBEUXUMHUUCCKONPEAKIINH,C
OOTBETCTBYIOIINXCOBPEMEHHOMYYPOBHIOPA3BUTUSHAYKHMHCOCTABIISTFOIIITXOCHOBY T
JSATTOHUMAaHUSCYIITHOCTHHAYYHOWKAP THHBIMUPA; TIPEICTaBICHUHOOOCHOBHBIX3aKOH
OMEPHOCTSIXPa3BUTHUATIPUPOIBI, B3aUMOCBS3X YEIOBEKa C TPUPOJHON CpEeoi, O
POJIM XMMHH B TIO3HAHUHU ITHX3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHUBOB, HANpABICHHBIX Ha TIOJYYEHHE HOBBIX
3HAHUUTIOXUMUU,HEOOXOTUMBIX 11100 bSICHEHUSTHAOII01aeMBIXITPOLIECCOBUSBIICHU
i,

5) mo3HaBaTenbHOW, WH(POPMAIMOHHOW M YUTATENBCKOH KYJIbTYpHI, B
TOMYHKCIIE HABBIKOB CAMOCTOSITEIBHOM paboOThl € Y4eOHBIMU TEKCTaMH,
CIIPaBOYHOIIUTEPATYPOH,JOCTYITHBIMUTEXHUYECKUMHUCPECTBAMUUH(POPMAIITOHH
BIXTEXHOJIOTHH;

6) nHTepeca K OOYYEHHMIO M ITO3HAHHUIO, JFO003HATEIBHOCTH, TOTOBHOCTH
MCIIOCOOHOCTUKCAaMOOOPa30BaHUIO, IPOCKTHONUHUCCIIEI0BATELCKOUIEATEIHH OCTH,
K OCO3HAaHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHS 00y4YEHUS BIATbHEHIIEM;

DOopMUPOBAHUSIKYJIbLTYPbI310POBbS

7) OCO3HAHMSIICHHOCTIKA3HH,0TBETCTBEHHOT OOTHOIIICHUSKCBOSMY3I0POBh
10,YCTAaHOBKHMHA3I0POBBINOOPA3KIN3HN,0CO3HAHUSATIOCIIECICTBUMHHETIPUS THSI
BpPEIHBIX MIPUBBIUCK (ymotpebnenus QJIKOT OIS, HApPKOTHKOB,
KypeHHsI ), He00X0IUMOCTUCOOTIOCHUSATIPABUI0€30MTaCHOCTUTIPUOOPATIICHUHCX UM
WYECKUMUBEIIIECTBAMH BOBITYH peaTbHOMKU3HY;

TpyxoBoropocnuraHus

8) mHTEepeca K TPaKTHYSCKOMY H3y4eHHI0O Tpodeccuii u  Tpyna
Pa3TUYHOTOPO/A, YBAKEHUE K TPYAY U pe3ylbTaTaM TPYIOBOW JESITEIBHOCTH, B

TOM qucie
HAaOCHOBETIPUMEHEHUANPEIMETHBIX3HAHUUTTIOXUMUH,0CO3HAHHOTOBBIOOPANHIUBHU T
yaJabHOU TPACKTOPUU MPOJOJKEHUS oOpa3zoBaHus c YYETOM

JUYHOCTHBIXUHTEPECOBUCIIOCOOHOCTUKXUMUH,0011I€CTBEHHBIXUHTEPECOBUIIOTPEOH
OCTE;
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ycnemHon npodecCHOHAIIBHOM — ACSTEIbHOCTH U Pa3BUTUS  HEOOXOIUMBIX
YMEHUM;TOTOBHOCThAIANITUPOBATHCABIPO(ECCUOHATILHONCPEE;

IKO0JOrH4eCKOroBOCIIUTAHUS

9) HKOJOTMYECKH  IEJIECOO0Pa3sHOr0  OTHOIIGHUS K  HPHPOJE  Kak
HMCTOYHUKYXKU3HU Ha 3eMJjie, OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUS IIEHHOCTHU
3I0POBOTO
n6e30macHoroodpas3axu3Hu,0TBETCTBEHHOTOOTHOIICHUSIKCOOCTBEHHOMY(hU3UYECK
OMYUTICUXUYECKOMY3/I0POBBI0,0CO3HAHUAIICHHOCTUCOOIIIOICHUSTIPABIIIT
0e30macHOro TMoOBEAECHUS Tpu paboTe C  BellecTBaMHM, a TakXke B
CUTYaIUSX, yTPOXKAIOIIUX3I0POBBIOM KU3HUITIOIEH;

10) cocoOHOCTH TMPUMEHSTH 3HAHHS, [OJy4YaeMble MPH H3YUYCHHH
XUMUUW,JJIS PElISHUs 3a/lad, CBSI3aHHBIX C OKPYXKAIOIIEH TPUPOIHON CpeoH,
MOBBIIICHUS YPOBHAIKOJIOTHUECKONKYIBTYPhI,0CO3HAHUATIIO0ATEHOTOXapaKTePadK
OJIOTMYECKUXITPOOIEMUITY TEHUXPEIICHUSITIOCPEICTBOMMETOJOBXUMUU;

11) 3KOJOrHYECKOTOMBIIUICHHUS, YMECHHUSPYKOBOICTBOBATHCANMBITO3HABATE
JIbHOM,KOMMYHUKAaTUBHON UCOIMAJIBHOW MMPAKTHUKE.

MeTanpeaMeTHbIEpe3yJbTATHI

BcocraBeMeranpeMe THBIXPE3YIbTaTOBBBLICIISIIOT3HAUUMBICITII(POPMHUPOBA
HUSMHUPOBO33PEHUSIO0IIIEHAYYHBICTTOHATH S (3aKOH, TeOP UL, IPUHIIUIL, TUTIOTe3a,(haKT
,CUCTEMA, TPOLECC,IKCTIEPUMEHTHU/IP. ), KOTOPBIEUCIIONB3YOTCABECTECTBEHHO -
HAYYHBIXY4EOHBIXIIPEIMETAXUITO3BOJISIIOTHAOCHOBE 3HAHUW U3 ITUX MPEIMETOB
dbopMupoBaTh TpEINCTAaBIEHHWE O IEJOCTHOWHAYYHOW KapTHUHE MHpa, U
YHUBEPCAJIbHbIE y4eOHbIe JNENCTBUS
(mo3HaBaTeNbHbIC, KOMMYHUKATHBHBIC, PETYIATUBHBIE),KOTOPhIeOOeCTIeYnBatoTPop
MHUPOBAHUETOTOBHOCTUKCAMOCTOSATEIbHOMYIIAHUPOBAHUIOUOCYIIIECTBICHUIOYUYE0
HOWJIESTEJILHOCTH.

MeranpeaMeTHbIE PE3yNbTaThl OCBOCHHUS 00pa30BaTENbHON MPOrpPaMMbI
NOXMMHUHU  OTPAXKAIOT  OBJAJECHUE  YHHBEPCAIbHBIMU  I103HABaTEJIbHBIMU
NEUCTBHUSIMU, BTOM YHUCJIE:

ba30BbIMHJIOrHYeCKUMUACHCTBUSIMH

1) yMeHHEeM WCHONB30BaTh MPUEMBI  JIOTHYECKOTO  MBIIUICHUS TIPH
OCBOCHUU3HAHUW: pACKPbIBaTh CMBICT XHUMHUYECKUX TOHITUN (BBIOEIATH HX
XapaKTEepHbIENPU3HAKU, yCTAHABINBATbB3aMOCBS3bC
JIPYTUMHUTIOHSTHSIMU ), ICTIONIb30BATHIIOHATHS JJI1 OOBSICHEHUS OTICIbHBIX (haKTOB
W SIBIICHWUH; BHIOMPATh OCHOBAHUS HWKPUTEPUU TSI KIACCU(PUKAIMHA XUMUYECKUX
BEILIECTB u XUMUYECKHUX peaKInii; yCTaHABIUBATh IPUUUHHO-
CJI€ICTBEHHBIECBSI3UMEX YOO bEKTAMUU3YUECHHUS ;CTPOUTH JIOTUYECKHUE
paccyxneHusi (MHAYKTUBHBIC, JI€IyKTHUBHBIE, MO aHAJIOTWM);AeNaTh BBIBObI
M3aKIIOUYCHHUS;

2) YMEHUEMIIPUMEHSTHBIIPOIIECCEITO3HAHUATTOHITHS(ITPEIMETHBICHMETAIIPE
IMETHbBIE),  CUMBOJMYECKHE  (3HAKOBBIE)  MOJIENM,  HUCIOJb3yeMble B
XUMUU,IPE0OPa30BbIBATh  IIMPOKO MPHUMEHSEMbIE B XUMUU  MOJIEIbHbIC
MpeCTaBICHUS —

XUMUYECKUI3HAK(CUMBOJIJIEMEHTA), XUMUYeCKasihOpMyIanypaBHEHUEXUMUUECKO
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W peakuum — T[pPU  PEIIEHUHM  y4yeOHO-TIO3HABATENbHBIX  3a7ad; C
Y4ETOMATUXMOIEIBHBIXITPEICTABICHUUBBISIBIATHUXAPAKTEPU30 BATHCYILIECTBEHHBI
e
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MPU3HAKA M3Y4aeMbIX OOBEKTOB — XHMMHYECKUX BEIIECTB U XUMHUYECKHUX
peaKIni; BBISBISTHOOIINE3aKOHOMEPHOCTH, TPUIMHHO -

CJIE/ICTBEHHBICCBSI3UMIIPOTUBOPEUNS B H3y4YaeMbIX TMpolleccax U SBJICHUSX;
npejuiaratb KpUTEpUU JJIABBISIBICHUS ATHUX 3aKOHOMEPHOCTEH M MPOTHUBOPEUMIA;
CaMOCTOSITEJILHO BBIOMpPAThCIIOCOO pelieHus: ydeOHOM 3ajmauu  (CpaBHUBATh

HECKOJIBKO BapUaHTOB
pelIeHs], BBIOUPaThHAN00JI€EOAXOAS NI CYYETOMCAMOCTOS TETbHOBBIIEICHHBIXK
pUTEpPUEB);

Bba3oBbiMuKCCI€10BaTEIbLCKUMH/IEHCTBUSIMU

3) YMEHHEMHCIOJIb30BAThIIOCTABICHHBICBOIIPOCHIBKAUECTBEMHCTPYMEHTA
MIO3HAHUS,aTAKKEBKAUECTBEOCHOBBI () OPMUPOBAHUATUTIOTE3BITIO
POBEPKENPABUILHOCTUBBICKA3bIBAEMBIXCYKICHUH;

4) mpuoOpeTeHHe  OMbITa MO  IUIAHUPOBAHHWIO,  OpraHW3alud |
POBEACHUIOYYCHHUECKUXIKCIIEPUMEHTOB: yMEHNEHA0II0/1aTh3aX0IOMITPOIIeCcCa,C
aMOCTOSITETFHO TIPOTHO3UPOBATH €T0 Pe3yNbTaT, (HOpMyIHpoBaTh 0O0OOIICHHUS
MBBIBOJBI TIO0 pE3yJbTaTaM IPOBEAEHHOTO OIbBITA, HCCICIOBAHHS, COCTABISTH
0T4ETO TpoIeTIaHHON paboTe;

Paboroiicundgopmannei

5) ymenuem BBIOMPATB, aHAJIM3UPOBATH u UHTEPIPETUPOBATH
MHPOPMAIMIOPA3TMYHBIX BUIOB U (OPM MPEICTABICHUS, MOJIYIaeMYIO U3 Pa3HBIX
MUCTOYHHKOB(HAYYHO-

MOMYJIIPHASUTATEPATYPAXUMUIECKOT0COICPKAHUS, CIIPABOYHBICTIOCOOUS,peCyPCHI
HHTepHeTa);KpUTHYECKUOIICHUBATHIIPOTHBOPEUNBYIOMHETOCTOBEPHYIOMH(pOpMAIT
17108

6) yMEHHEMIPUMEHSATHPA3INIHBIEMETO IBIN3ANPOCHITPUITIOUCKEHOTOOPEHH
(G opMaIMHICOOTBETCTBYIONTUX JAHHBIX, HEOOXOIUMBIXISIBBITOTHEHU S Y€ OHBIXUTT
O3HaBaTEIbHBIX3a]a40IPEICTIEHHOTOTUIIA; IPUOOPETCHUEOTBITABOOIACTHHICIIONH30
BaHUSIMH(OPMAIITMOHHO-
KOMMYHHUKATHBHBIXTEXHOJIOTH1,0BIIaICHUEKYIIb-TYPOHaK THBHOT OMCIIOJIb30BaHUSP
a3JTMYHBIXITOMCKOBBIXCHCTEM;CAMOCTOS TEIIHHOBEIOUPATHOII TUMATBHYIO()OPMYTIpE T
CTaBJICHUSNH(OPMALMUUUIUTIOCTPUPOBAThPEIIaeMble3a/1a4NHECIIOKHBIMUCXEMaM
U, AuarpaMMamMu, IpyrumMudopMamMurpaGuKMuuXKOMOMHAITUSIMU;

7) YMEHHEMUCIIOIb30BaThHAHAIN3NPOBATHBIIPOIIECCEYUECOHOMUNCCIIEIOBAT

€JIbCKOM NEATENBHOCTH uHdOopMaIuio 0 BIIMSIHUU
MIPOMBILIIEHHOCTH,CEIBbCKOTOX 0351 NCTBAUTPAHCIIOPTAHACOCTOSIHUEOKP Y KAOLLIE TP
UPOAHOMCPEBI;

YHuBepcaJIbHBIMUKOMMYHUKATUBHBIMHUAEHCTBUSIMH

8) yMeHmeM3a1aBaThBOIPOCKI(BXO I IUAIOTaN/ WITHINCKYCCHH )ITOCYIIECTBY
00CyX1aeMONUTEMBI, POPMYITHPOBATHCBOUTIPEIOKEHUIOTHOCUTEITHHO
BBITIOJIHEHUATIPEITIOKEHHOM3a1auu;

9) mHPHOOPETESHUEOIBITANPE3CHTAITUMUPE3YIbTATOBBBITIOITHEHUIXUMHUIECKO
ro  JKcnepuMeHTa  (Ja0OpaToOpHOTO  ONbITa,  JJaOOpaTOpHOM  PadOThI
MOUCCIIEOBAaHUIOCBONCTBBEIIECTB, y4eOHOTO MTPOEKTA);

10) 3amHTEpECOBAaHHOCTH B COBMECTHOM co CBEpPCTHUKAMU

HO3HaBaTeHBHOﬁHHCCHeHOBaTeJ'H)CKOﬁHeHTeHBHOCTI/IHpI/IpeHICHI/II/IBOBHI/IKaIOHII/IXHp
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o0eMHa
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OCHOBE Yyu4€Ta OOIIMX HHTEPECOB U COIIACOBAHUSI TMO3UIUN (0OCYXIEeHMUS,
0OMEHMHEHMSIMU,«MO3TOBBICIITYPMbD», KOOPAUHALIUCOBMECTHBIXIEHCTBHIA,0Npe ]
€JICHUEKPUTEPUEBIIO OLICHKEKAUY€CTBABBINOIHEHHONPAOOTHIUID. );

YHuBepcaJIbHBIMUPETryJIATHBHBIMHACHCTBUAMHU

11) yMEHHUEeMCaMOCTOSTEIbLHOOIPEACIATHICTHACATSIILHOCTH, ILIAHUPOBAT
b,0CYIIECTBIATH, KOHTPOIUPOBATHUIIPUHEOOXOUMOCTUKOPPEKTUPOBATHCBOIOIEAT
€JIbHOCTb,BbIOMpaTbHaN001e€3 (P (HEKTUBHBIECTIOCOOBIPEIICHUSYYEOHBIXUTTO3HABATE
JIBHBIX33/1a4,CaMOCTOS TEIbHOCOCTABIIA TBUIIMKOPPEKTUPOBATHIIPEITI0KEHHBIMAITO
PUTMACHUCTBUHTIPUBBINOIHEHUU3AITaHUUCYYETOMITONYYEHUIHOBBIX3HAHU OO M3y Ya
€MBIXO0BEKTaX—
BEILECTBAXUPEAKINSX;0LIECHUBATHCOOTBETCTBUETIONYYEHHOTOPE3YIIbTAaTa3as1 BICHHO
HICIH;

12) ymMeHHEM HCIIONIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MpeiJiaracMbie
BYCJIOBUH 3a/IaHUM.

IIpeaMeTHBICPE3YIbTATHI

BcocTraBenpeaMeTHRIXPE3ynbTaTOBIOOCBOCHUIO00513aTEIbHOTOCOIEPKAHUS,
YCTaHOBJIEHHOTOJJaHHOMPa0oUYeUporpaMMOi, BEIICIIAIOT: 0CBOCHHBICO0 yHatOTUM
UCSTHAYyYHbBIC3HAHUS, YMEHUAUCTIOCOOBIIEHCTBUM, CTIeIn (D UUECKUE IIIATPEAMETHOMO
0s1acT«XUMUS», BUABIIEATETbHOCTUIIONOTYYEHUFOHOBOT' O3HAHUS,eTOUHTEPITIPETA
IUU,TIPe0OPa30BAaHUIOUTTPUMEHEHUIOBPA3TUYHBIXYUSOHBIXUHOBBIX CUTYAIUSX.

[IpenmeTHble pe3yibTaThl MNpPEACTAaBIEHBl IO TojaM OOydYeHHs U
OTpakaroTC(HOPMUPOBAHHOCTHYOOYyUAIOIIMXCS CIEAYIOINX YMEHUI:

8 KJIACC
1) paCKpBIBaTBCMI)ICJIOCHOBHLIXXI/IMI/I‘ICCKI/IXHOHHTI/Iﬁ -:aTOM,MOJICKYJIA,
XUMHYECKUM QJICMCHT, IMpOCTOC BCIICCTBO, CJIOKHOC BCIICCTBO,

cMeCh(OHOPOJHAIMHEOTHOPOIHAS ),BaJIEHTHOCTh,0THOCUTEIbHASIATOMHASIIMOJIEK
yJIIpHas. Macca, KOJMYECTBO BEILECTBA, MOJb, MOJIIPHAs Macca, MaccOBasioJIs
XUMHYECKOTO  3JIEMEHTa B  COCAMHEHUHM, MOJSPHBIA  00BEM,  OKCHU],
KHCJI0Ta,0CHOBAHUE,COJIb,AIEKTPOOTPULIATEIBHOCTD,CTENIEHbOKUCIICHUS, XAMUYECK
aspeakius, KiaccuuKalUs  peakiuil: peaklud COCIUHEHUS, peaKkluu
Pa3IOKEHUS, pEeaKIIMU3aMEeIICHUS, PEAKITUNO0OMEHA,IK30-

MOHA0TEPMUYECKUEPEAKIINN; TETUTOBONA (P () EKTPEAKITUH; A IPOATOMA,NIEKTPOHHBIIC
JoilaTomMa,aTOMHas0pOUTANIb,pAINYyCATOMA, XUMHYECKASCBS3b, TOJISIPHASIMHETIONSAPH
asKOBAJICHTHAsl CBSI3b, MOHHAsl CBSI3b, MOH, KAaTUOH, aHHOH, PacTBOpP, MaccoBas
JOJIsIBEIECTBA(IIPOLEHTHAS] KOHIIEHTPALINS ) BPACTBOPE;

2)  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYCCKHUX ITOHSITHH
(cm.1. 1 ) UIpUMEHSATHITUNOHSTUSATIPUONIMCAHUY BEILIECTBUUXIIPEBPAIICHU;

3)  HCIOJIB30BaThXUMHUYECKYIOCHMBOIHKY IISICOCTABICHUSA(OPMYIIBEIIEC
TBH YPAaBHCHUN XUMHYECKUXPEAKIIUN;

4)  ompenensThBAICHTHOCTHATOMOBIJIEMEHTOBBOMHAPHBIXCOSTMHCHHSIX;C
TEMEHbOKUCIIEHUAIEMEHTOBBOMHAPHBIXCOEANHEHUSX; IPUHAIJICKHOCTh  BEIIECTB
K OnpeIeIEHHOMY KJ1accy COEIMHEHUN o
dbopmynaM;BUIXUMUYECKOUCBA3U(KOBAIICHTHASIMUOHHAS ) BHEOPTAHUUYECKUXCOEIUH
EHUSX;
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5)  packpsiBatbeMbicilleproauaeckorozakona/l.l.MeHeneeBa: 1eMOHCT
PUPOBATHIIOHUMAHHUETICPHUOANYCCKON3aBUCUMOCTUCBONCTBXUMUYCCKUAX JICMEHTOB
oT 150:¢ [1OJIOJKEHUSA B [Tepnognueckoi CHUCTEME;
3aKOHOBCOXPAaHEHUSIMACCHIBEIIECTB,TIOCTOSIHCTBACOCTaBa,aTOMHO -
MOJIEKYJISIPHOTOYUEeHUS,3aKOHAA BOTaIPO;0MTUCHIBAThUXaPAKTEPU30BATHTAOTUUHY
odpopmylleprogrueckoil CUCTEMBl XUMUUYECKUX DJIEMEHTOB: pa3inyaTh MOHSITHUS
«rnaBHasnoArpynna (A-rpynna)» u «mnobounas noarpynmna (b-rpynna)», mainele u
OOJIBIINETIEPUOIBI;COOTHOCUTHO003HAUCHU T, KOTOPHIEUMEIOTCSIBTA0INIIE
«IlepuonnueckascucTeMaxuMUYeCKUX3IeMeHTOB/].
N.MeHnneneeBa»CcunciOBHIMUXaPAKTEPUCTUKAMUCTPOCHUSATOMOBXUMHYECKUXAJIE
MEHTOB(COCTaBU3aPS /IS, Ipa,0011IeCUHCIIONTCKTPOHOBUPACTIPEACTICHUEU XTTOIIICKTPO
HHBIMCJIOSIM);

6)  KJIaCCU(PUIIMPOBATHXHUMHUYCCKHEITEMCHTHI;HEOPIaHNUECKUCBEIIECT
Ba, XHUMHYECKHE peakiuu (10 YUCIYy U COCTaBy YYacCTBYKOIIUX B
PEaKIMUBEIECCTB,TOTETUIOBOMY3 (P EKTY);

7)  xapakTepu30BaTh(OMUCHIBATH)OOIUEXUMUYCCKUECBOMCTBABLIECTBPA
3JIMYHBIXKJIACCOB,TOTBEPKAASIONMCAHUETTPUMEPAMUMOJISKYJIIPHBIX
YPaBHCHHICOOTBETCTBYIOMNXXUMHYCCKUXPEAKIIHIH;

8)  mpOrHo3MpOBaTHLCBOMCTBABEINECTBB3aBUCUMOCTHOTHXKAYECTBEHHOTO
COCTaBa; BO3MOXHOCTH MPOTEKAHUS XMMHUYECKHX MPEBPAIICHUN BPa3IMUYHBIX
YCIIOBUSAX;

9)  BBIYHCIATHOTHOCUTEIHHYIOMOJICKYJIIPHYIOUMOJIIPHYOMACCHIBEIIECCTB
;MacCOBYIOJIOTIOXMMUYECKOT0AJIEMEHTANOPOPMYIIECOE AMHEH S ;MaCCOBYIOI0JIIOBE
IECTBaBPACTBOPE;IPOBOAUTHPACUETHINOYPABHEHUIOXUMUYECKONPEAKITUY;

10) npuMeHSIThOCHOBHBICOTIEPAIIMUMBICTUTEIBHON 1A TEIbHOCTH—
aHaJM3UCUHTE3,CpaBHEHNE,000011IeHIE, CUCTEMATH3AIN 0, KJIacCU(DUKAIIMIO, BRISBIIC
HUE TPUYUHHO-CICJICTBEHHBIX CBsI3ed — Ui M3y4YeHHUST CBOWCTB BEIECTB
UXUMHYECKUX  PEAKIUW;  eCTECTBEHHO-HAyYHble  METOAbl  TMO3HAHUSA  —
Ha0JII0IeHNEe, U3MEPEHHE, MOICTUPOBAHNE,YKCTIEPUMEHT(PEeaIbHBIHUMBICIICHHBIN );

11) ciie0BaThIIPABUIIAMITONB30 BAHUSAXUMHUECKOMITOCYI0HHIA00PaTOPHBIM
o0opynoBaHMeM, a  TaKkKe TMpaBujaM  OOpalleHWss ¢  BeIeCTBAMU
BCOOTBETCTBUUCHUHCTPYKITUSIMHUIIOBBITIONTHEHUIOIA00PATOPHBIXXHMHUYECKUXOITBITO
BITOITOTYYCHHIONCOOMPAHUIOTa3000pa3HBIXBEIIECTB(BOIOPOIANKUCIOPOIA), IIPUTO
TOBJICHUIOPACTBOPOBCOIPEACTEHHONMACCOBOMI0ICUPACTBOPEHHOTOBEIIECTBA; 1A
HUPOBATHUIIPOBOIUTHXUMHUYECKUEIKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB
IEJI0YEH M KUCIIOT ¢ MOMOIIBIOMHANKATOPOB(JTaKMYC,heHOI(PTaTICHH, METUIIOPAHIK
uap.).

9 KJIACC

1)  packpsiBaTh CMBICIT OCHOBHBIX XUMHUYECKUX TOHSITHI:
KOBaJICHTHASTIONSIPHAS CBSI3b, KOBAJCHTHAs HEMOJSPHAs CBs3b, MOHHAS CBS3b,
METaJUTMYECKASICBA3 b, KATHOH,aHNOH,dICKTPOIUTHHEATEKTPOIIUT,NICKTPOTHUTHIECK
asiTUCCOTIMAIIHS,PEAKITAMTMOHHOTO 00OMEHA,0KUCITUTEITbUBOCCTAHOBUTEh,
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2)  HCIOJB30BATHXMMHUYECKYHOCHMBOIUKYISCOCTABICHUSA(DOPMYITBEILEC
TB, HMOHHBIX ypaBHEHU I U YpaBHEHHU OKHCIIUTEIIBHO-
BOCCTAHOBUTEIIbHBIXPEAKIUI;

3)  ompenenATh  BAaJCHTHOCTP W CTENCHb  OKHUCICHHWS  aTOMOB
XUMHUYECKUXDIEMEHTOBBCOEAMHEHUSAXPA3TNYHOT OCOCTABA; IPUHAIIE)KHOCTHBELEC
TBKOIPEAEICHHOMYKJIACCYCOEUHEH NI ; BUABIXUMUYECKONCBA3U(KOBAJIEHTHOM, HNOH
HOM, MeTaJuIMuecKol) B HEOPraHMYECKUX COEAUMHEHUSX; 3apsij HOHa;
XapaKTepPCPEAbIBBOAHBIXPACTBOPAXKUCIIOTH IIEIOYEH;

4)  0OBICHATHOOIINE3aKOHOMEPHOCTUBU3MEHEHUHCBONC TBXUMUYECKUAXJT
€MEHTOBUMXCOEIMHEHUIBIIPEIETaXMAJIBIXIIEPUOJOBUTIIABHBIX MOATPYIIIT Cy4ETOM
CTPOEHHMS UXaTOMOB;

5)  wiaccupuIUpoBaTH  XUMHUYECKHE  peakiuu (10  U3MEHCHHUIO
CTeNeHEHOKUCICHUSIATOMOBXUMUYECKUXAIEMEHTOB );0NPEACISIThU3Y Y€ HHBIETUIIBIX
UMUYECKUXPEAKIUH;

6)  cocTaBisAThH MOJIEKYJISIPHBIE YpaBHEHUS peaKIuid,
XapaKTepU3yIINEeXUMUYECKHUECBOMCTBAIIPOCTHIXBEIIECTB,00pa30BaHHBIXIEMEHT
amu-HeMetauiamulVA—
VIIAnoarpynm(yriaepo,KpeMHui,a30T,pocdop,cepa,xop),dIeMeHTaMHU -
metaiaMul A—IITAnoarpynn(aarpuii, kanuii,MarHui, Kanbui,aTIOMUHAN ),a
TaK)Ke JKeJe3a;

7)  xapakTepu3oBaTh (U3UYECKHE W XHMHYECKHE CBOMCTBA aMMHaKa,
UYTJIEKUCIIOTO Ta3a, B TOM 4YHUCJe, NI 00OCHOBaHHUS CHOCOOOB UX COOUpAHMS
UPACTIO3HABAHUSATIPUTIONYYSHUH BI1aOOpaTOpuu;

8)  xapakTepu30BaTh(OMUCHIBATH)OOITHEXUMHUECKUECBONCTBABEILIECTBPA
3JIMYHBIXKIJIACCOB,TOATBEPKAAIITOONTMCAHUETIPUMEPAMUMOIEK YIS PHBI XUMOHHBIXY
PaBHEHUKCOOTBETCTBYIOIIUXXUMUYECCKUXPEAKIIHIM;

9)  coCTaBIAThYPaBHEHUS :DJICKTPOIUTUICCKON INCCONUAIIMMKICIIOT, e
OYCHHCOJICH;TOJTHBICUCOKPAIIICHHBICYPaBHEHUS PEAKITMTHOHHOT000MEHA;
peaKIum, TTOJITBEPKIAOIIUX CYLIECTBOBaHHUE T€HETUYECKOU CBSI3U
MEXKyBEIIECTBAMUPA3IUYHBIXKIACCOB;

10) crnemoBaThIPAaBUIAMIIONB30BAHUSIXUMUIECKOUTIOCY 10MNITa00paTOPHEI
M o0opymoBaHHMEM, a TaKKe TpaBWIaM OOpamieHus C  BEHIeCTBaAMU
BCOOTBETCTBUUCUHCTPYKIUSIMHUIIOBBIIOIHEHUIOIA00PaTOPHBIXXUMUUECKUXOTIBITO
BIIONIOJTYYCHHIOMCOOMPAHUIOTa3000pa3HBIXBEIECTB(aMMHAKANYTIICKUCIOTOras3a)
(MpUHATMYUMBO3MOKHOCTUUITUIIPOBOIUTEBUPTYAJIbHBIETa00pATOPHBIEPAOOTHI);

11) TpPOBOIUTHPEAKIUH,TOATBEPKAAONNEKAYECTBEHHBIHCOCTaBPA3IIYH
BIX BEIIECTB: pAaCMO3HABATh OMNBITHBIM IyTeM: XJIOPHI-, HOIWMI-, Cylb(ar-
,kapOoHat-,cunmkaT-,(pochar-aHuOHBI, THIPOKCHI-
VMOHBI,KATHOHAMMOHUSUKATHOHBI METAJIJIOB (MarHus, KajabLus, aIFOMUHHUS, JKelle3a
(1) 151 (I1D), MeIH
(IT),iHKa),IPUCYTCTBYFOLIMEBBOIHBIXPACTBOPAXHEOPraH MU ECKUXBEILIECTB;I0ITBE
pkaaromme aMm(pOoTEpHbIE CBOMCTBA OKCUIOB M TMIPOKCUIOB ATOMUHHMS, UIUHKA
(npu HaJIU4un BO3MOXHOCTH WIH IIPOBOJUTH BUPTYaJIbHbIE
1abopaTopHBIEPAOOTHI);
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12) mpoBoIUTH XUMHYECKUE DKCIIEpUMEHTHI: OIIBITHI,
WUIIOCTPUPYIOIIMENPU3HAKA ~ TPOTEKaHUs ~ peakluil  HMOHHOro  OOMeHa;
OIpElEIICHHE Xapakrepa
CPEABIBPACTBOPAXKUCIOTUILEIOYEHCIIOMOIIBIOMHINKATOPOB; PEILICHUEIKCIIEPUMEH
TaJbHBIX33aYNI0OTEMEDIIEKTPOIUTHYECKAA TN CCOLalus». FI3yueHneCBOMCTBCOIIS
HOMKHUCIOTHI; U3yYEHUEXUMUUECKUXCBOMCTBPa30aBICHHONCEPHONKHUCIOTHI;1OTyYe
HUE,cO0MpaHue,paclio3HaBaHUeaMMKaKa, YIJIEKHCIOr0 Tra3a M M3y4eHHE HX
CBOICTB; HcClieJOBaHUE aM(POTEPHBIXCBOMCTB THIPOKCUAOB ATIOMUHUS U LIMHKA;
pelieHue JKCIIEpUMEHTAJIbHBIX
3agaynoreMe«BakHENIIMEHEMETAIIIBINUXCOE TUHEHU S », PEILIEHUEIKCIIEPUMEHTAIIb
HBIX 3aza4 1o TeMe «Baxnenmue METaJlIbI 51 ux
COeIMHEHUSD(MPUHATMYUMBO3MOKHOCTUIIIMIIPOBOAUTHBUPTYATbHBIENA00paTOPH
bIepaboThI);

13)  HaOMIOAATHUONHUCHIBATEXMMUYCCKHEIKCIIEPUMEHTHI(BO3MOKHOKMCIIOINb
30BaHHUEBHIEOMATEPHAIIOB):OMBITHI, MITIOCTPUPYIOIHEPUZNUECKUEUXUMUYECKUX
CBOMCTBA rajoreHoB 51 150, COCMHEHUN (BO3MOYXKHO
HCMOJIb30BaHUEBUIEOMATEPUATIOB); 03HAKOMIIEHHECO0pa3LaMUXJIOpUA0B(IaJIOreHI
JI0B);03HaKOMJIEHUECMOIETIMUKPUCTAITUTNYECKUXPEIIETOKHEOPTaHUYECKUXBELIECT
B:METaJIJIOBUHEMETAINIOB(TpaduTananmasa),ci0KHbIXBEILECTB(XJIOPUAAHATPHS );0
IIBITHL, WIUTOCTPUP YIOIINE3aBUCUMOCTECKOPOCTUXUMUYECKOUPEAKIIUMOTBO3ACHCTB
USIPA3INYHBIX(PaKTOPOB; UCCIIEJOBAHUEITIEKTPOIIPOBOAHOCTH PACTBOPOB BEILECTB;

OIIBITHI, HIUTFOCTPUPYIOIIUC
HpOHGCCI{I/ICCOHI/IaHI/II/IKI/ICHOT,H_IeﬂoqeﬁHCOHeﬁ(BOSMOH(HOHCHOHBSOBaHI/IGBI/IILGOMa
TepI/IaJIOB); O3HAaKOMIJICHHC C 06pa3HaMI/I MCTAJlJIOB 41 CIIJIaBOB,

U3Yy4YEHUEPE3yIbTaTOBKOPPO3UMMETAIIIOB, B3aUMOAEHCTBUSAOKCHIaKaIbLIUACBOIOM
,JIpOLIECCArOPEHUSIKENE3aBKUCIOPOA€(BO3MOKHOUCIIONb30BAHUEBUIEOMATEPHATIO
B);OIBITHL, UWJUTIOCTPUPYIOIIUETIPUMEPBIOKU CITUTEIBHO-
BOCCTAHOBHUTEJIbHBIXPEAKIIUI :TOPEHUE, PEAKIIMUPA3ITO0KEHUS,COETUHEHUS;03HAKOM
neHuecoOpasaMrcepblneecoeIMHEHUAMI;03HaKOMIICHUEC(HU3NUECKUMUCBONCTBRA
MHUa30Ta,hochopannxcoeTMHEHN(BO3MOKHOUCITIOIH30BAaHUEBUIEOMATEPUATIOB),C
obOpasnaMuya00peHUit;B3auMOIeHC TBHEKOHIICHTPUPOBAHHOMA30 THOMKHUCIIOTHICME
TIbI0;U3yY€HUEMOACIICUKPUCTAIUTMIECKUXPeIIeTOKanMa3a, rpadura, MoJaeKy by
JIEPEeHA,MOJIEKYJIOPTAaHUYECKUX BEIIECTB; O3HAKOMJICHHE C MPOIECCOM aJCOPOIHH
PACTBOPEHHBIXBEUIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOHMCTBOM MPOTUBOrasa;
O3HAKOMJICHHE  CHOPOJAYKIHMEH CHJIMKATHOM  MPOMBIIUICHHOCTH; MPOLECCHI
OKpalIMBaHUs MJIaMEHUKAaTHOHAMHUMETAILIOB;
14)  WCTMONB30BATHIIONTYYCHHBICXHMHUCCKUE3HAHUSBPA3TUIHBIXCUTYAIHSX

MPUMEHEHUS BEUIECTB M MAaTepuaioB B OBbITYy, CEIbCKOM XO3SUCTBE,
HaIMpOU3BOJICTBE,BIIPOLECCEPEIICHUSTTPAKTUUECKUX3a/1a4BIIOBCETHEBHOMKU3HU, IT
peayNpeKICHUSISBICHUN, HAHOCS U XBPEA310POBBIOUETIOBEKANOKpYKatollecpeie
;IPUMEHEHUATPOYKTOBIEPEPaOOTKUIPUPOTHBIXUICTOUHUKOBYTJIEBOOPOA0B(YTO
Jb, IPUPOJIHBINTA3,HEPTH)BOBITYUTTPOMBIILICHHOCTH;3HAY€HUSKUPOB,0€IIKOB, yTJIe
BOJIOB/JISIOpPraHU3MaYEI0BEKA;
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10 KJIACC

1)  packpsiBaTh CMBICH OCHOBHBIX XUMHUYECKUX NOHSATHM:
KOBAJICHTHAATIONSPHAS CBS3b, KOBAJIECHTHAS HEINOJSApHAs CBSA3b, MOHHAS CBS3b,
METAIINYECKASICBA3b,KATUOH,aHUOH,MIEKTPOJIUTHHEDIIEKTPOJINT,IJIEKTPOITUTHYEC
KasiIuCCOLMAIus, peaKlMMMOHHOT000OMEHA,0KUCTUTEILUBOCCTAHOBUTEIb,0KUCITU
TEJIBHO-
BOCCTaHOBHTEJbHBIEPEAKIINU,0KUCICHUEUBOCCTAHOBIIEHUE,00paTUMbIENHEOOPAT
UMBIEPEAKIINU,CKOPOCTBXUMUYECKONPEAKIIUN, TPEAETBHOAOITYCTUMAAKOHIIEHTPA
st ([TK), mimocTpupoBaTbXB3aUMOCBS3b U MPUMEHSTh ATH TOHATUS TpHU
ONMCAHNUN CBOWCTB BEILIECTB U UXIPEBPALICHUN;

2)  HCHOJBb30BATbXMMHUYECKYKOCUMBOIUKYIISCOCTABICHUSI(DOPMYITBEILEC

TB, HMOHHBIX ypaBHeHI/Iﬁ 151 ypaBHeHI/Iﬁ OKHCIUTCIIBHO-
BOCCTaHOBI/ITeJIBHBIXpeaKHI/Iﬁ;
3) PACKpBIBATH CyYIIHOCTb OKHCJIINTCIIbHO-BOCCTAHOBHUTCIIbHBIX

PEaKIUUIOCPEICTBOMCOCTABICHUAIIEKTPOHHOT00AIaHCAITUX PEAKIINA;

4)  OPOrHO3MPOBATHLCBOMCTBAM3YUYCHHBIXKIACCOB/TPYIIIBEIIECTBB3aBUCH
MOCTH OT WX COCTaBa M  CTPOCHHUS; BO3MOXXHOCTh  MPOTCKAHUS
XUMUYECKUXTIPEBPAIICHUHBPA3TMIHBIXYCITOBUAX;

5)  OpoBOAWTHL  BBIYMCIICHHS  OTHOCHUTEIBHOHM  MOJIGKYJISIDHOM U
MOJISIPHOMMACCHIBEIIECTB;CUCIIOTb30BAHUEMITOHSI THI «MaCCOBAS TOMIXUMUUECKOT
OdJIEMEHTa», «MaccoBas [OJI1 PAaCTBOPEHHOIO BeIIecTBA B  PACTBOPEX;
KOJIMYECTBABEIIECTBA,00BhEMA Ta30B;

6)  MIPOBOAUTHPACUETHINOYPABHCHUAMXUMUYCCKUXPEAKIINN :KOJIMIECTBA,0
0’beMa,MacChIBEIIECTBANIOM3BECTHOMYKOINYECTBY,00bEMY,MaccepeareHTOBUITUIIP
OJTyKTOBPEaKIINU;

7)  clemoBaThIIPaBUIAMIIONB30BAHUSIXUMUYECKONTIOCY I0WNIa00paTOPHBI
M o0OOpymoBaHHEM, a TakKe IIpaBWJIaM OOpaIlleHHs ¢  BeIIeCTBaMHU
BCOOTBETCTBUUCUHCTPYKIHSIMUTIOBBITIOTHEHUIO
1a00paTOPHBIXXUMHUUECKUXOMBITOBIIONOYYCHUIONCOONPAHUIOTa3000pa3HBIXBEII
eCTB(aMMMaKanyTIJIEKUCIIOro raza) (IMpyu HaJWYUU BO3MOXHOCTHU WJIM TMPOBOIAUTH
BUPTYaJIbHBIEIA00PATOPHBIEPAOOTHI);

8)  TPOBOAMTHPEAKITUU,IIOATBEPIKAAOIINCKAYCCTBEHHBIICOCTABPA3INIH
BIXBEIIECTB:PACMO3HABATHOIIBITHBIMITY TEM : XJIOPHU/I -, HOTU -, CYIb(aT-,KapOOHaT-
,CHIIUKAT-,(hochaT-aHuOHBL, THAPOKCHU/T -
MOHBI,KATHOHAMMOHUSMKATHOHBIMETAINIOB  (MarHusl,KaJlbII1s, aTIOMUHHUS,JKeTe3a
() wu(Ill), memm (II), uMHKA), NOPUCYTCTBYIOIIME B BOJHBIX PpPacTBOpPax
HEOPraHNYECKUXBEIIECTB;OATBEPIKAAIONTHEaM(DOTEPHBIECBOMCTBAOKCHIOBHUT /T
POKCUIOBAIIOMUHUS, M IHMHKA (MPU HAIMYAKA BO3MOXHOCTH WJIM TIPOBOJHTH
BUPTYyaJIbHbIEIA00pAaTOPHBIEPAOOTHI);

9)  HaOIIOJATHPHONUCHIBATBXUMUYICCKHUEIKCTICPUMEHTHI(BO3MOKHOUCTIOND
30BaHHE  BHJICOMATEPHANIOB):  OMbBITHI,  WUTIOCTPUPYIOIIHNE  (PU3HUECKHE
UXUMUYECKUX  CBOMCTBa TaJOr€HOB U WX  COCIUHEHHH  (BO3MOXKHO
HCIIO0JIb30BaHUEBHIEOMATEPHUAIIOB );03HAKOMIIEHUECOOpa3IaMUXJIOPUI0B(TajloreH
UJI0B);03HAKOMJICHUECMO/ICTIIMUKPUCTATUTUYECKUXPEIIETOKHEOPTAaHUYECKHUX
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BEIIECTB:METAJUIOBUHEMETAITIOB(TpaduTanaiMasa),cl0KHbIXBEIECTB(XJIOpUIaH
aTpusl); OTIBITHL, WILTIOCTPUPYIOMINE3aBUCUMOCTECKOPOCTHXUMUIECKOMPEAKITUNOTB
03/1€CTBUSAPA3TMYHBIX()AaKTOPOB;UCCIIEIOBAHUEITIEKTPOIIPOBOJHOCTH PAaCTBOPOB
BEIIIECTB; OTIBITHI, WLTIOCTPUPYIOIINE
IPOIIECCINCCONMAMUKHUCIIOT, IeT0UeHnCOoIei(BO3MOKHONCIIONB30BAHUEBHIEOM
aTepuasioB);  O3HAKOMJIEHME C  o0pa3llaMd  METaUIOB U  CIUIABOB;
U3yYeHUEPE3yIbTaTOB KOPPO3UH METAJUIOB, B3aMMOJICHCTBHUS OKCHIA KAJbLUS C
BOJIOM, TpoIIeccaropeHMsKEIe3aBKUCIOPo/1e(BO3MOKHOUCTIONB30BAHUEBUICOMAT
€pHUajoB);ONbITHL WJTIOCTPUPYIOIIHETIPUMEPHIOKUCIU TEIHHO -
BOCCTaHOBHUTEIbHBIXPEAKINI . TOPEHNE, PEAKITUUPA3ITI0KECHHS,COSTMHECHNUST;03HAKO
MIIeHHecoOpa3aMucephIeecOe IMHCHUSIMI;03HaKOMIICHHEC(DU3MUECKUMUCBONCT
BaMuazora,pochopannxcoe AMHEHNH(BO3MOKHOUCTIONb30BAHNE
BUJIEOMATEPUAJIOB), C oOpa3zuamu y100peHuii;
B3aMMO/ICHCTBUEKOHIICHTPUPOBAHHOHA30 THOUKHUCIIOTEICMEIBIO; I3yUEHUEMOIETIe
HKpHUCTAUIMYECKUX  PENIeTOK anmasza, rpadura, MOJEKylIsl  (QysuiepeHa,
MOJICKYJIOPTaHMYECKUX BEIEeCTB; O3HAKOMJIGHHE C IMPOIECCOM ajcopommu
PacTBOPCHHBIXBEIIECTB AKTHBUPOBAHHBIM YTJIEM M YCTPOWCTBOM IPOTHBOTa3a;
O3HAKOMJICHHE CIPOMYKIMEH CHIMKATHOM TMPOMBIIUICHHOCTH; MPOIECCHI
OKpalIMBaHUs TIAMEHUKaTHOHAMHUMETAIIIOB;

10)  MCHOJB30BATHIIOIYUYCHHBICXUMUUCCKUE3HAHMSIBPA3THUHBIXCUTYAIUSIX

NPUMEHEHHUSIBEIIECTB HMMAaTepUaioB B  OBITY, CEJIbCKOM XO3SHCTBE,Ha
NPOM3BOJICTBE, B  TpOIECCe  pelmieHUus  MpPaKTUYeCKHX  3a7a4y B
MOBCEIHEBHOMKU3HU,IPE YT PEKICHUSABICHUN, HAHOCAIIUXBPEA30POBBIOUETIOB
eKanoKpysKaroliecpee; MpUMEHEHUANPOTYKTOBIIEPEPaO OTKUIIPUPOTHBIXUCTOUH
UKOBYTJIEBOJ0POI0B(YTOJIb, IPUPOIHBINTA3,HE(PTH)BOBITYUITPOMBIIIIIICHHOCTH;3HA
YEHUSHKUPOB,0EIIKOB, yTIIE€BOIOB/ISIOPTraHM3MaueI0BEKa,;

11) [*pUMEHSATh OCHOBHBIC OIEpAIlMd MBICIUTEIIBHOW JIESITEIbHOCTH
JUTSIN3y4E€HUSICBOMCTBBEIIECTBUXMMUYECKUXPEAKITNI;€CTEeCTBEHHOHAYYHBIEMETOT
BITIO3HAHMSI(BTOMYHCIICHAOIIOICHUE, U3MEPEHUE, MOIETUPOBAHNE, SKCTIEPUMEHT(P
€aJIbHbI Y MBICJICHHBIN );

12)  wnCcnoaB30BATHIPUBHINTOIHEHUNYYeOHBIX3aJaHUN, TOATOTOBKEITPOCKTH
BIXHUHUCCIIEIOBATEIBCKUXPAOOTHAYUHO-TIOMYIAPHYIOJIUTEPATYPY,CIPABOUHbIC
MaTepuabl, UCTOYHUKHU uHpOopMaIuH B ceTu Wnrepuer;
BJIaJIEThIIPUEMAaMHUIIPE0OPa30BaHUANH(DOPMALIMUU30JTHOW3HAKOBOWCHUCTEMBIBIIPY
TyIO;
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8 KJIACC

TEMATHUYE

(2uBHe N0, BCero684,u3HNX34—pe3epBHOEBPEMSI)

CKOEIIVTAHUPOBAHHUE

Tembl,pacKkpbIBaOL
HeJaHHbII
pa3aejanporpamMmmel,
U KOJIUYECTBO
4acoB,0TBOJAMMOECHA
170¢
H3y4YeHHne

OCHOBHOQCO}Iep)KaHI/Ie

OCHOBHI)IeBl/I}II)I)IeﬂTeJ'lbHOCTHOﬁy‘lalOIIIH XCH

Paznenl.llepBonayanbHblexuMuyeckuenoHATHs (2049)

Tema 1. Xumus
Ba)KkHas 00J1aCcTh
€CTeCTBO3HAHUSA "
NMPaKTHYECKOM
neATeJIbHOCTH
yeJi0BeKa

(54)

[Ipenmer xumuu. Posp xumum B
PKU3HUYEIOBEKa. XUMHUSIBCUCTEME

HayK.
MeToIbINI03HAHNABXUMUH.

Tema u BemecTtBa. Dusumueckue
CBOMCTBABEIIECTB. ArperaTtHoe
COCTOSIHHE BEIIECTB. Yucteie
BEIECTBAUCMECH.

CrocoObl  pa3felieHusi  CMECEH.
Dusnyeckue n XHMHUYECKHE
spieHusa. [lpusHaku u  yciaoBHS

[POTEKAHUSIXUMHUECKUXPEAKIIUH.
3HAaKOMCTBO € NpaBUIaAMU
0€3011aCHOCTUUTIPHEMAMUPAOOTHI
BXUMHUYECKOUIab0paTopuu.

PackpbIBaTHCMBICTN3Yy4aEMBIXITOHATHH.
PackpbIBaThbpOJIbXUMHUUBIPUPOACHKNZHUYEIOBEKA,EECBI3bCAPYTUMU

HayKaMHu.
Pa3nnyaThunCThIEBENIECTBAMCMECH ;0 THOPOJHBIENHEO THOPOIHBIECMECH.
Paznruarbpu3nuecKHenXUMHICCKUECIBIICHHUS.
OnpenensaTbIPU3HAKUXUMUYECKUXPEAKIIUUH YCITOBUSUXIIPOTEKAHMS.
Cre1oBaThIIPABUIIAMITOIH30BAHUSIXUMUUYECKOUITOCY IO HHIa00paTOPHBIM
000pyI0BaHUEM,aTAKKETIPABUIIAMOOPAIICHUSICXUMHUYECKUMUBEIIIECTBAMUB
COOTBETCTBUHUCUHCTPYKITUSIMHUIIOBBITOTHEHHUIOIPAKTHYECKUXPAOOT.
[InaHupoBaTh W MOPOBOJUTH XUMHUYECKHH SKCIEPUMEHT IO HU3YYCHHIO H
ONMCaHUI0 (DU3UYECKUX CBOWMCTB BEIECTB, CIOCOOOB pa3jelieHus cMece

BCIIICCTB.
lcnonbp30BaTh IIpu  BBIIIOJIHCHUU y‘IC6HHX 38.,[[8.HPII>1 u B IIpomecce
I/ICCHG,Z[OBaTeHBCKOﬁ ACATCIIBHOCTHU HAaYYHO-TIOITYJISAAPHYIO JIATEPaATypy

XMMUYECKOT0COIEPKAHNS, CIIPABOYHbIEMaTEpHUalIbL, pecypcblIHTepHETA.
BricTpanBaTbpa3BEPHYTHICIUCEMEHHBIEUYCTHBIEOTBETHICOTIOPOITHA
MH(pOpMaLMION3y4eOHNKauCIIPAaBOYHBIXMATEPHAIOB,[PAMOTHOUCIIONB30BATh
3Y4YCHHBIMTIOHATUNHBIMANIIAPATKYPCAXUMUH.

JleMmoHcTpanuu

1. JlaboparopHoe
00opyIOBaHUE.

2. Paznuunbie BUJIBI
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XUMHYECKOUIIOCYBI.
3. OOpasbIBEIIECTB.
4. CnocoObIpa3aeneHusicmeceii(pu
IbTpOBaHME,

BBIITaPUBAHUE, TACTUIUISALIIHS,
xpomarorpadus).JladboparopHbie

UNPAKTHYECKHE
paboTtbl/labopamopubleonvimoi.:
Onucannepu3nueCKUXCBOUCTBBEIIE
cTB.PaseneHnecMecncoMoIIbo
Marauta. /Ipakmuyeckuepabomol:
Nel.IIpaBunapaboTeiBIabOpaTOpUU

u

npuémMbloOpaiie
HUSICIa00paTOPHBIMOOOPYIOBAHHE
M.
Ne 2. PaszgeneHme cmecen
(HAapuMepe

OYHCTKHU

[MOBapEHHOICOJIN)

Tema2.BemecrBa

UXHUMHYECKHePeaAKIuU
(154)

ATOMBI u MOJIEKYJIBI.
XUMUYECKUENTEMEHTHI. SHAKH(CH
MBOJIBI)XUMHUYECKUX  DJIEMEHTOB.

[IpocTeien CIIOXHbBIE
BelecTBa. ATOMHO-MOJIEK

yISIPHOCYUCHUE.

XuMuyeckas dbopmyna.

BaneHTHOCThaTOMOBXUMHYECKUXDJIIC
MEHTOB.3aKOHIIOCTOSIHCTBACOCTABABE
HICCTB. OrHocuTenpHasaTOMHasMacca

OrtHOocUTenbHad
MOJIeKyIsipHasiMacca. MaccoBasi1osx

[IpuMeHATh  €CTeCTBEHHO-HAy4YHBIC METOJbl IMO3HAHHWS (B TOM  YHCIE
HaO0JII0ICHKE, MO ICTTUPOBAHUE,YKCIIEPUMEHT ) HOCHOBHBICOTIEPAITTUMBICIIUTEILHO M
nesATeIbHOCTH(CpaBHEHUE, KIIaCCU(DUKAITUS ) I3 YICHUSIBEIIIECTBUXUMUYECKUXPE
AKLIUH.
PackpbIBaThCMBICTU3Y4aEMBIXTTOHITHIHM3aKOHOBUITPUMEHATHITUIIOHATHSTIPUOTIHC
AQHUW CBOMCTBBEIICCTBU UXIIPEBPALICHUN.
PaznuuathpuznyecKuenXuMU4eCKUEsIBICHHS,00bSICHATHUXCYIIIHOCTECTOUKU3PEHU
IaTOMHO-MOJIEKYJIIPHOTOYYEHHUS.

OnpenensTbIpU3HAKUIXUMUYECKUXPEAKITUH, yCITOBUSIMXITPOTEKAHHS.
OOBACHATHCYIIHOCTH(U3NUECKUXUXUMUIECKUXABIICHUHCTOUYKU3PEHUIATOMHO-MOJT
eKYJISPHOTOYUYECHHS.
KnaccuduuupoBaTbXuMHIeCKUEpeaKINI(TOYHCITYHCOCTaBypearupyoumxuoopasy
FOIIMXCSIBEIIIECTB).

MMHWYCCKOT'OOJICMCHTAB

COCTaBHSITB(I)OpMYHLI6I/IHapHLIXBCIJ_ICCTBHOBaJ'ICHTHOCTI/II/IOHpCI[C.HSITB
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COGI[I/IHGHI/II/I.q)I/IBI/I‘-ICCKI/IeI/IXI/IMI/IquK
MCABJICHUA.
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Xumundeckaspeakuus. [ [pusnaku
151 yCIOBUS IIPOTEKaHUS]
XUMUYECKUXPEAKIUN. X UMUYECKUEYDP
QBHEHUS.
TunsIXUMUYECKUXpeaKUi(coe e
HUS,

pasJioKeHus,
3aMelleHus,00MeHa). 3aKOHCOXpaHe
HUSIMaCCBIBEILECTB.
M.B.JIomoHOCOB—
Y4EHBIA-IHIIUKIIONIETUCT.
JleMoHcTpauuu
duznyecKue SIBIICHUSI
(pacTupanuecaxapaBCTyIKe,KUTICH
MEUKOHICHCALUSBOIBIUT. /1. ).
XuMuyecKuessBIeHUs(TOpeHueCBEeYH
,pa3ioxkeHnecaxapa,B3auMoIeCTBI
e cepHOU KHUCJIOTBI
CXJI0pUAOMOapHs,pazIoKEHUETUPO
KCH1a

meau(1D),

B3aMMOJICIICTBUEKENE3aCCEPOil,B3an
MO/IEH CTBUEKEIIE3aCPACTBOPOMCOIIN
menu(1l)).
OnbIT, WITIOCTPUP YIOIIMIH3AKOHCOXP
AQHEHUSMACCHI.
JlaGopaTopHblennpakTHYeCKHepad
O0ThbI
VlabopamopHvieonvimai:
[Ipumepbidu3nUecKuXaBICHUH (TUTaBII
E€HUEBOCKA, TATHUETBA).
[TprMepbIXUMUYECKUXABICHUH(TIPOK
QJIMBaHHEMETHOUIIPOBOJIOKH,B3aUMO/]
eiicTBUeMeNnackucIoToi ). Mogenunaro
MOBU MOJIEKYIL.
\Botuucnenun

BaJICHTHOCTHIIO(DOPMYITaMBEIIECTB.

PaccTaBnsaTbk03() UIIMEHTHIBYpaBHEHUAXXUMHYECKIXPEAKIINH.
CrenoBaTbIpaBHIIaMIIOIb30BaHUIXUMUYECKOMIIOCY 10 HIIIa00 paTOPHBIMOOOPYIO
BaHUEM, a TaKkKe TMpaBWaM oOOpalleHUs C BEIIECTBAMH B COOTBETCTBUHU
CUHCTPYKLUSIMUIIOBBINIOIHEHUI0JIa00PaTOPHBIXXUMUYECKUXOTIBITOB.
/crios1630BaThIIPUBBINOIHEHUNYYEOHbBIX3aJaHU M BIIPOLIECCENCCIIEI0BATENIbCKON
NeSITENIbHOCTUHAYYHO-TIONYJISIPHYIOJIUTEPATYPYXUMUYECKOTOCOIEPKAaHUS, CIIPABO
yHblEMaTepHalbl,pecypcblliHTepHETA.
BricTpanBaTbpa3BEPHYTHIENNCbMEHHBIENYCTHBIEOTBETHICOTIOPOHHANH(OPMALIHIO
u3 y4eOHHKa u CIPaBOYHBIX MaTepHasoB, rPaMOTHO
VCITOJIb30BAaTbU3yYEHHBIMIIOHATUMHBIMANIIAPAT KypCaXUMUHU
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OTHOCHUTEIbHOUMOJIEKYJIIPHOMMACC
BIBEILIECTB;
MaccoOBOWM  JIOJIU
XUMUYECKOTOIIEMEHT

aroGopMyIecoeIMHCHUS

Pa3nen2.BaxuHeiimmenpeact

aBUTeJIMHeopranuyeckuxsemecTs(30u)

Tema 3.
Kucaopon.

TTonsiTHE 000KCHIAX

(54)

Bo3zayx.

Bo3nyx—cMmecbrazon.CocTtas
Bo3ayXxa.Kucnopog—anemeHTu

nmpocroe  BemiectBo. O30H —
QIIOTPOIIHAS Mo AU (UKL
KUCJI0PO/Ia. Haxoxnenue

KHCJIOPOIaBIPUPOIC, PU3UUECKHE
MXUMUYECKAECBOCTBA(pEeaKIInu
OKHUCJICHUS, TOpeHue). YCIOBUS
BO3HMKHOBEHUSI W  TPEKpaIleHUs
ropenus.Ilonstue

00 oxcHgax.
CriocoOBITIOTYUEHHUSIKUCIIOPO/I1aB
mabopaToprH M MPOMBIILICHHOCTH.
[TpumeneHue KUCJIOPOJIa.
KpyroBopoTKUCIOPOIaBIPUPOIC.
TennoBoit  3pdeKkT XUMUYECKON
[peaKium, TIOHATHE 0
TEPMOXUMHUYECKOM ypaBHCHUH,
PK30- u SHJIOTEPMHUYECKUX
[peaKIHsX.
TonnmuBo(HedTh,yrobUMeTaH).
3arpsi3HeHuEBO3AyXa,CIIOCOOBIET0
[pEeOTBpAILEHHS. Ycunenue
apHUKOBOro3((eKTa,pazpylieHue
030HOBOTOCIIOSL.

JleMoHcTpanuu

PackpbIBaTbCMBICTN3Y4aEMBIXITOHITHHUIIPUMEHATHITUTTOHATHAIPU
OIIMCAaHUMCBONCTBBEIIECTBUUXIIPEBPALICHUN.

XapakTepru3oBaTh (ONMHUCHIBATh)COCTaBBO3/yXa, PU3NUECKUENXUMUYECKHE
CBOMCTBaKHUCIIOPO/1a,CII0COOBIETONONYYEHNS, IPUMEHEHNEU3HAUEHUEB
PUPOICHKUZHUUETIOBEKA.
CpaBHUBaThpEaKIIUUTOPEHUANMETICHHOTOOKHCIIEHUSI.
Cob6upaTenprOOpbLIIANIONYYEHUSKUCIOPO,1a(BBITECHEHUEMBO,IBINBO3/1YXa).
Pacrio3HaBaTbONBITHBIMITYTEMKHCIIOPO/I.

M cnosib30BaTbXMMHUUECKYOCUMBOJIMKY/UISICOCTaBICHUSI(POPMYIIBEIIECTB,
MOJIEKYJIAPHBIXYPaBHEHUHXMMUYECKUXPEAKIIMICY9aCTUEMKHCIOPOAA.
OOBACHATBCYIIHOCTBIKOJOTHUECKUXITPOOIIEM,CBSI3aHHBIXC3aTr PI3HEHUEM
BO31yXa.
CrnenoBaThIipaBHiIaM0e301acHONPAOO THIBIA00 PATOPHUHUTIPUUCIIONB30BAHUT
XUMHUYECKONIIOCYIbIN000PYI0BAHN S, aTAKKEPABUIAMOOpAILEHUSIC
rOPIOYMMUBEILECTBAMHUBOBITY.

[InaHupoBaTh M OCYIIECTBIISATH  HAIPAKTUKE XUMUYECKHE JKCIIEPUMEHTBI,
IPOBOIUTHHAOIIIOJCHUS, IETIaThBBIBOIBIIIOPE3YIbTaTAMIKCIIEPUMEHTA.
Y4acTBOBaTbBCOBMECTHOMpPAOOTEBIpyIIIIE.

Mcnonb3oBaTh NpU  BBIIOJHEHWH Y4YeOHBIX 3aJaHUil U nporuecce
M CCIIEI0BATEIbCKON JEATEIIBHOCTH Hay4YHO-TIOIYJISIPHYIO JIUTEPATypy
XMMHUYECKOT0COAEp KaHus, ClIpaBOUHbleMaTepuaisl,pecypcbllinTepHeTa.
BoicTpanBaTbpa3BEPHYTHIENNCHMEHHBIENYCTHBIEOTBETHICOTIOPOHA
UH(pOpMaLMION3y4eOHNKauCIIPaBOYHBIXMATEPHAIOB,[PAMOTHOUCIIONB30BATh
W3Y4YCHHBIMTIOHATUMHBIMANIIAPATKYPCAXUMUH.

B

BsaumoperictBuedocdopa,cepbl
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131 xKenesa c KHCIIOPOJIOM
(BO3MOXHOMCIOJIE30BaHUEBUICOOIT
bITOB).
Ornpenenenue

coiepKaHus
KHCJIOPOJIaBBO3/TyXE.
OIBITHI,

JIEMOHCTPHPYIOITHE
YCIIOBUSIBOSHUKHOBECHHUSIATIPEKPA
[IICHUSTOPCHUS.

JlabopaTopHble /|
MPaKTHYeCKHEPAOOTHI
Vlabopamopmbwiii

onvim:
O3HaKOMIIEHHECOOPA3IIaAMHOKCHT
oB./Ipakmuueckaapaboma:
Ne3.TTomyueHnencoOnpaHuEKUCIOPO
na, U3y4eHHe ero
CBOWCTB.Bovtuucinenusn
—MOJIEKYISIPHOUMACCHIKUCIOPOaa
1030HAHA0CHOBAHMUATOMHOMMACCHIX

MMUYECKOT03JIEMEHTA
Tema 4. Bonopon— PackpbIBaTbCMBICTN3y4aeMbIXITIOHATUHUTTPUMEHATHITUIOHATUATIPUOTTICAHUUCBO I
Bonopon.Ilonsitue PIIEMEHTHUIIPOCTOEBEIECTBO. CTBBEIIECTBUUXITPEBPALICHUN.
0 Haxosxnenue B [XapakTepu30BaTh(OMUCHIBATH)(PHU3HUCCKHEUXUMUYCCKHECBOCTBABOI0PO,1a,CII0CO
KHCJI0TaX u pUpoIe, PU3HIECKUENXUMUYECKUEC |ObICTOTIOTYUEHHSI, TPUMEHEHHE.
corsax(5y) BOWCTBA (Ha Col6upaTepuOOpISAIONYYeHHS BOJOPOIA.
npumepeB3aumojie  [Mcrosib30BaTbXUMHYECKYOCHMBOIUKYUIICOCTABICHUA(DOPMYIBEIIECTB, MOJICKYJIs
WCTBUS C HEMETaJlla- MU HOKCUJIaMU |PHBIXYPaBHCHUUXUMUYCCKUXPEAKITUIC Y4aCTHEMBOIOPO/Ia.
METaJLIOB), CnemoBarth  mpaBwiaMm  Oe3omacHOW  paboTel B jaboparopud — TpH

HpI/IMeHeHI/IC,CHOCOGBIHOJ'IY‘I@HI/I}I.

I IOHATHEOKHUCIOTAXUCOIAX.

I/ICHOJ'IB3OBaHHHXHMHqCCKOﬁHOCYHBIHO60py'I[OBaHI/ISI,aTaK)KeraBI/IJ'IaMO 6pameH
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JleMoHcTpau U
[lonydyenue,

0JI0poJIa.

coOupanue
Mpacro3HaBaHUEB

['opeHneBoiopoaa.

B3aumoencreue

().

BOJIOpOJIA
COKCHIOMME/IH

USCTOPIOYMMUBEILIECTBAMUBOBITY.
[1naHpoBaTHUOCYILIECTBIATHHANPAKTUKEXUMUYECKHEIKCIIEPUMEHTBL, IPOBOJUTHH
a0JII01eHU S, AETIAaThBBIBOIBINIOPE3YIIbTATAMIKCIIEPUMEHTA.
Y4acTBOBaTbBCOBMECTHOMPAOOTEBIPyIIIIE.
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JlabopaTopHble
HINPAKTHYECK
ue padoTwl/labopamopHulil
onvim:B3anmo

NICHCTBHE KHUCJIOT
CMETaJNIaMH.
Ilpakmuueckas

paboma:

Ne 4. Tlomyuenue u

coOMpaHneBOI0PO/1a, U3yUeHNEE
TOCBOMCTB.

\Boiuucnenus
—MOJICKYJISIPHOMMACCHIBEIIECTBA
Ha OCHOBAaHHMM aTOMHOU

MAaCCBhIXUMHUYCCKUXIJIEMEHTOB

TemaS.KoinyecTBeHHBLICO

THOLICHUSIBXUMHH
(49)

KommuecrBoBemecTBa.Moib. Moo
spHasiMacca.3akoHABoraapo.Mon
SpHBIH00BEMTa30B. PacuéThimoxum
MYECKUMYPaBHEHUSIM.
JlemoHcTpauust
O0pa3IBIBEIIECTBKOINYECTBOM | MOJT
b.

\Botuucnenusn

— 00BéMa, KOJIMYECTBa
BEIIECTBAra3anoeron3BeCTHOMYK
OJINYECTBYBEIIECTBAIINOOBEMY;
— 00BEMOB rasos o
YPaBHEHUIOPEAKIIMMTHAOCHOBE3AK
0Ha00BEMHBIXOTHOIIIEHUINTa30B

PackpbIBaTh CMBICT HM3y4aeMBIX IIOHATHH W TNPUMEHSATH O3TH TOHATHS, a
TaK)KEU3YUYE€HHbIE3aKOHBI HTEOPUH AJISPEIICHUS pacuE€THRIX3a1au.
BbrancnsTMOIIpHYIOMacCyBEIIECTB;KOJINYECTBOBELIECTBA,00bEMIa3a,MacCyBel]
€CTBa;

[TpoBOINTHPACUYETHINIOYPABHEHUAMXUMUYECKUXPEAKIINI: KOTMUECTBA,00bEMa,
Macchl  BelIeCTBA IO  M3BECTHOMY  KOJMYEeCTBY, 0O0BEMY,  Macce
peareHTOBWIIUIIPOYKTOB PEAKIUH.
BricTpanBaTbpa3BEpHYTHIEINCHMEHHBIEUYCTHBIEOTBETHICOTIOPOHANH(OPMALIHIO
u3 y4eOHHKa u CIPaBOYHBIX MaTepuasos, rPaMOTHO
MCII0JIb30BAaThU3YUECHHBIMIMIOHATUHHBIHAIIIIAPAT KYPCAaXUMUHU
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Tema6.Bona.PacTBop
bl.IlonsaTHEOOOCHOBA
HHUSIX

(54)

Du3NUeCKHECBONCTBABO bl AHAIIN
3UCUHTE3—METO/IbIU3YYCHUS
COCTaBaBO/IbI.
XMMHYECKUECBOWCTBABOIbI(pea
KIIMMCMETaJIIaMH,

PackpbIBaTbCMBICIIM3y4aEMBIXIIOHATUMUIIPUMEHATEITUIIOHATUATIPUOTIMICAHUUCBO T
CTBBEILICCTBUUXIIPEBPALLCHUN.
XapakTepu30BaTh(HU3NIECKUEUXUMUIECKUECBOMCTBABO 1L, EPOIbKAKPACTBOPHUTEN
SIBIIPUPOJHBIXIIPOLIECCAX.
CocTaBIsThbypaBHEHUSIXUMUUECKUXPEAKI[UIICYYaCTHEMBO JIbI.
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OKCHIaMUMCTAJIJIOBUHEMETAJIIIO

B).
CocraBocHoBauuii. I lousTneoOnnau
KaTopax.

Bona Kak pacTBOPUTED.

PactBopbl.PacTBOpUMOCTBBELIECTB
BBO/IE.

HaceieHHbIeMHEHACBIIIIEHHBIEPAC
TBOpbI.MaccoBasosaBeniecTBaBpa

CTBOpE.
PonbpacTBOPOBBIPHUPOACUBIKUZHA
yenoBeka.  KpyroBopoT — BOJBIB
PUPO/IE.

3arpsi3HeHHe

MPUPOIHBIXBO 1. OXpaHAMOYUCTKAIIP
WPOJIHBIX BOJI.

JlemoHCTpauuu

DIJIEKTPOJIN3 BOJIBI; CUHTE3
BO/IbI;B3aMMOICHCTBUEBOABICMETA
mnamu(Na,Ca)(BO3MOKHOUCIIOJNB3
OBaHUE

BUJICOMATEPUAIIOB).
PacTBOopeHueBeeCTBCpa3IMIHOMpa
CTBOPUMOCTBIO.

M ccnenoBaHuepacTBOPOBKUCIOTHIL
eJ104Yell ¢ TOMOIIBIO
nHuKatopoB.JlabopaTopHblennpa
KTHYeCKHepPadoThI

[l Ipaxmuueckaapaboma:

Ne 5. IlpuroroBiieHHe pacTBOPOB
COIPENEIEHHOMMACCOBOMA0IENPACT
BOPEHHOTOBEILIECTBA.
\Botuucnenun

C HCIOJb30BAHUEM TMOHATHUSA
«MaccoBasi  JIOJsl  BEHIECTBA B

OOBACHATHCYITHOCTHIKOJIOTHIECKUXITPOOIIEM, CBSI3aHHBIXC3AT PS3HEHUEMITPHPO TH
BIX BOJ, CHOCOOBI OYMCTKM BOJBl OT TpPUMECeH, Mephl IO OXpaHe BOJ
OT3arpsi3HEHUS.
[1naHrpoBaTHUOCYILECTBIATHHANPAKTUKEXUMUYECKHUEIKCIIEPUMEHTBL, IPOBOIUTh
HaOJII0ICHH S, 1€1aThbBBIBOIBIIIOPE3YIbTATAMIKCIIEPUMEHTA.
CrnenmoBarb  mpaBWjgaMm  Oe30macHOW  paboOTel B
MCII0JIb30BAHUUXUMHUYECKONTIOCY Il HOOOPYAOBaHMUSL.
[IpoBOIUTH BBIYMCIEHHUS C MPUMEHEHHEM MOHATUSCMACCOBAsI0JISBEIIECTBA
BpPacTBOpE.
/crios1b30BaThIPUBBINOIHEHUNYYEOHbBIX3aJaHU U BIIPOIIECCENCCIIEIOBATENIHCKON
NeSITeNIbHOCTUHAYYHO- IO PHYIOJUTEPATYPYXUMUUECKOTOCOIEPIKaHN,
cIpaBOYHbIeMaTepHalbl,pecypcbiliHTepHEeTA.
BricTpanBaThpa3BEPHYTHIENNCHbMEHHBIENYCTHBIEOTBETHICOIOPOMHANH(POPMAITHIO
u3 y4eOHHKa u CIPaBOYHBIX MaTepHasoB, rPaMOTHO
VCITOJIb30BAaTbU3yYEHHBIMIIOHATUMHBIMANIIAPAT KypCaXUMUH

nabopaTopuu  TIpu
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[PACTBOPEC»

Tema 7.
OcHOBHBICKJIA
CCHIHEOPTAaHNYEeCKUXCO

eIMHEeHU I
(119)

KrnaccudukanusHeopraHM4eCKUXcoe
TUHEHUH.

Oxcupl:cocTaB, Kiaccuuranusi(ocH
OBHBIC,

MEeHKJIaTypa(MeXJyHapo JHasTUTPUBH
abHas).

Ki1accuuKalys, HOMeHKIaTypa(MexX 1
YHapOIHASUTPUBHAIIbHAS ), pr3nyeck
MEeNXUMHUYECKUECBONCTBA,CIIOCOOBINO
myyeHus. Kucnorsi:coctaB,kinaccuduk
aIus, HOMEHKIIATypa,pusndeckue U
XUMHUYECKHE
CBOMCTBA,CIIOCOOBINOTYYEHUSI.
Psi1akTHBHOCTHMETAILIOB.
Conu(cpenHue):HOMEHKIIATypa,croc
00bI

MOJTy4YCHHS,
B3aMMO/ICHCTBUECOICIICMeTalIaMu,
KHCIIOTaMH, IIeI0YaMHUHUCOIISIMHU.
['eHeTHYECKAsICBA3ZBMEXKTYKIIACCAMU
HEOPraHMYECKUX
COCIMHEHUM.
JleMoHcTpanuu
OOpa3lbIHEOPraHMYECKUXBEIIECTBP
Q3TTMYHBIXKIIACCOB.

KHCJIOTHBIC,
aMdoTepHbIe,HECOTIe00pa3yIOIIUeE),HO

[Tomyuenne u XUMHAYECKHUE
CBOMCTBAKHCIIOTHEIX,
OCHOBHBIX
naM(dOTEepHBIX
OKCHJIOB.
OcHOBaHUS: COCTaB,

KnaccupuimpoBaTbu3ydaeMbIeBEIIECTBANIOCOCTABYHCBOMCTBAM.
CocTaBIsIThPOPMYIBIOKCUIIOB, KHCJIOT, OCHOBaHUH, coJiei
MXIIOMEXTYHAPOJHOMHOMEHKIIATYPE.
[IporHo3MpoBaTHCBOMCTBABEIIIECTBHAOCHOBEOOIUXXUMUUECKUXCBOMCTBU3YYCHH
I)IXKJIaCCOB/prr[HBeHIGCTB,KKOTOpI)IMOHI/I OTHOCATCA.
COCTaBJ'ISITI)MOJ'IeKy.]'ISIpHI)IeypaBHeHI/IflpCaKHHﬁ,I/IJ'IJ'II-OCTpI/Ip}II-OHII/IXXI/IMI/ILIeCKI/IeCB
011CTBanCIIOCOOBINOTYYEHHUABEIECTBU3YYEHHBIXKIIACCOB/TPYIIIL, a TaKXKe
nozmaepxcz[a}omnx FGHGTI/I‘-IGCKYIO B3aNMOCBS3b MG)KILYHI/IMI/I.
HpOI/ISBOI[I/ITI)BI)ILH/ICJ'IGHI/IﬂHOypaBHeHI/IHMXI/IMI/I'-Ie()KI/IXpeaKHI/Iﬁ.
HJ'IaHI/IpOBaTI)I/IOCYHIeCTBJ'ISITI)HaHpaKTI/IKGXI/IMI/ILICCKI/IGC)KCHGPI/IMGHTBI,HpOBOI[I/ITB
HaAOJI0ICHH I, 1€71aThbBBIBOIBIIOPE3YIbTATAMIKCIIEPUMEHTA.
CnenoBaTh  mpaBWwiaM  0Oe3omacHOW  paboOThI B
MCII0JIb30BAaHUUXUMHUYECKONTIOCY IbI U 000PYIOBaHUS.
/c1r101530BaThIIPUBHITOTHEHUNYIEOHBIX 33 TAHUHUBITPOIIECCEUCCIIEIOBATEH CKOU
e TeTbHOCTUHAYYHO-TIOMYJSIPHYIOJIUTEPATYP YXUMHUYECKOTOCOACPIKAHHUS, CITPABO
YHBIEMaTEpHAIIbI, pecypchilHTepHETA.
BricTpanBaTbpa3BEPHYTHICITUCEMEHHBICHYCTHBICOTBETHICOTIOPOHAH (O PMAIIHIO
n3 yaeOHUKa H CIIPaBOYHBIX MaTepHuasos, TPaMOTHO
MCIT0JIH30BAaTbU3yYCHHBIMOHATHHHBIMANIIAPAT KypCaXUMUU

W  Ha3bIBaThb

nabopaTtopuu  TIpH
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B3anMoieficTBUepacTBOPACEPHO
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KUCIIOTBI C OKCHIOM
menu(Il). Peaknusineiitpanusza
LIVH.
BriTecHeHne OJIHOTO
MeTauIapyrumMus3
[PacTBOPACOJIH.
JlabopaTopHbleunpaKkTUH4YecKuep
200ThI
Vlabopamopnvie
onvimusl.B3
ANMOICHCTBHEKUCIOTCMETAJIJIAMH.
[Tonyyenue
HEPaCTBOPUMBIX
OCHOBAaHUM.
B3anMo1eiicTBHeHEpaCTBOPUMBIXOC
HOBAHUNCKHUCIIOTAMH.
Paznoxxenneruapokcuaamenu(I)mp
MHarpeBaHUU.
[ Ipakmuueckasapaboma:
Ne 6. Pemenne
PKCIIEPUMEHTAJIBHBIX3a71a4 110 TEeME
«OCHOBHBIC
KJIaCCHIHEOPTaHMYECKHUX
COEIUHEHUN.
\Botuucnenusn
— TI0 ypaBHEHUSAM
XUMHUYCCKUXPEAKITUH

Pasznen3.llepuoauyeckuiizakonullepuoanueckasicucreMaxumuiecknxdiemenTol.1.MeneneeBa.
CrpoenneatomoB.XumMnieckasacBsasb. OKUCINTEIbLHO-BOCCTAHOBUTeIbHbIepeakun(154)
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Tema 8.

I[lepuoguveckuii
3akonullepuonnyecka
SICHCTEMAXHMHYECKHUX)
memeHTOB/[.U.Menaen
eeBa.

CrtpoeHunearoma

(74)

[TepBBICTTONBITKUKIACCU(DUKATTMIXU
MHUYCCKUX JJIEMCHTOB. Ilonarue
OTPYIIAXCXO0THBIX3JIEMEHTOB(IIEIIO
UHBICUIICJIOYHO3CEMCIIBHBICM CTAJIJIBI
,TaJIOT€HbI, THEPTHBICTA3bI ).
DIIEMEHTHI,KOTOpblcoOpaszyroTaMdo

TEPHBIC OKCH/JIbI
UTHIPOKCH/IBI.
[Tepnoanuecknii
3akoHul lepuoanueckas

cucTeMaxuMuyecKuxdneMmeHToB/[. 1
.Menneneesa.llepuoasL, rpynmslL,mo
nrpynibl. DU3HYECKUECMBICITIOPS T
KOBOTOHOMEPAAIEMEHTA,HOMEPOBIIE
proJau TPYIIIIHI.
CtpoenneatomoB.CoCTaBaTOMHBIXS
nep.M30Tonbl. DNEKTPOHBI.

CTpoeHuesnexkTpo
HHBIX000JI0YEKaTOMOBITEPBBIX
20XIMHUYEeCKIX
JIEMEHTOB
[Tepuoauueckoi

cuctembr/l.J1.Menaeneena.
XapakTepuCTUKAXUMHUYECKOT0JIEM
eHTanoeronosoxeHutoBl lepuoanye
ckoncucreme/l.11.MeHaeneena.
3SHadyeHHE

[Tepuonueckoro
3aKOHa u [lepuonuueckoii
CHUCTEMBIXUMHUECKUXIIEMEHTOB IS
pa3BUTUA HAayKd U mnpakTuku. [l
.MeHnneneeB — yd€HBIN, MEeNaror
UTpak/IaHUH.

eMOHCTPALUH

PackpbIBaTbCMBICIIIEPUOANYECKOT03aKOHA.
[loHMMaTHCYIECTBOBAHUENIEPUOANYECKOI3aBUCUMOCTUCBOMCTBXUMUYECKUXAIIEME
HTOB(M3MEHEHUEPAANYCOB aTOMOBHUAJIEKTPOOTPULIATEIILHOCTH)

U UX COEIMHEHUH OT MOJIOKEHUS B IEPUOANYECKON cUCTEME U CTPOCHHUS

aToMa. Y CTaHAaBJIMBATbCBII3bMEXK/1YII0JI0KEHUEMAIEMEHTaBIEPUOANUECKONCUCTEME
HCTpOEHHEMEroaToMa(cocTaBu3apssaapa,o0I1eeyrciio’IeKTPOHOBUpacIpeeieHU
EUXIIO 3JIEKTPOHHBIMCIIONM).
[Iporao3upoBaThbXapakTEPU3MEHEHUACBOMCTBIEMEHTOBUMXCOEIMHEHUNIOTPYIINa
MU riepuoaamlIeprom4eckoi CUCTEMBI.
XapakTepru30BaTbXUMUYECKHEIEMEHTHIIEPBBIXTPEXIIEPHOI0B, KATH S, KAJIBLIUSTIO
nxmnoJioxxenutoBl lepuoanueckoncucreme/l.11.Menneneena.
CrnenoBatblipaBuiIaM0e301acHONPaOOTHIBIA00PATOPUUTIPUUCTIONH30BAHUMXUMUYE
CKOMIOCY/bI M 000pYyIOBaHUS.
BricTpanBaTbpa3BEPHYTHIENNCHMEHHBIENYCTHBIEOTBETHICONIOPOMHANH(OPMALIHIO
u3 yueOHHKa u CIPaBOYHBIX MaTepuasos, rPaMOTHO
VCITOJIb30BATbU3yYEHHBIMIIOHATUHHBIMANIApAT KypCaXUMHUH.
lcroib30BaThIIPUBBINTOIHEHUNYYEOHbBIX3a1IaHUHTEKCThIydeOHUKA, CTPABOYHBIE
marepuanbl  (Ilepuogwdeckyro  cuctemMy  XuMu4yeckux anmemeHtoB  [[.M.
MenpeneeBa, TaOIUIly PAacCTBOPUMOCTH KHCJIOT, OCHOBAaHMH H COJIEH B
BO/I€, JICKTPOXUMHUICCKUNPSATHATIPSHKCHUMETAIIOB).
lcroJ1b30BaThIIPUBBINTOIHEHUNYYEOHBIX3a/1aHUHUBIIPOLIECCEUCCIIEIOBATENLCKOM
€ATEJIbHOCTUHAYYHO-OMYJISIPHYIOJIUTEPATYPyXUMUYECKOTOCOAEPKaHU,CIIPABOYH
bleMaTepHalibl,pecypcblIHTepHEeTa
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KopoTkonepuoaHas u
TUTMHHOTIEPUO THAS dbopMbI
[Tepuoanueckoi
CHUCTEMBI
xuMmudeckrnxaaemeHToB/[.M1.Menpen
ecBa.
O3HakomIIeHHEeCOOpa3aMUMETaIIT
OBHHEMETAJIJIOB.
JlabopaTopHble /|
NMPaKTU4eCKHePadoThI
Vlabopamopmbwiii
onvim.:B3an
MO/JICICTBHE
TUIAPOKCHIA
[IMHKACPACTBOPAMHUKHUCIIOTHILIETIOUE
148
Tema O. DIIEKTPOOTPULIATEIEHOCThATOMOBXUMPaCKpbIBATbCMBICIN3YYa€MBIXITOHATHMN.
XUMHYECKASAICBS |[MYECKUXDIIEMEHTOB. OnpenensTbBUAXUMUYECKONCBI3UBCOETUHEHUH.
3b. OxucanTelbHo- [XuMudecKasCBsI3b(HOHHAS,KOBaIEHT |ONpenesaThbCTENEHbOKUCIECHUSIXUMHUECKOT0IEMEHTAN0(OPMYIIeeroCcoeIMHEHNUS.
BOCCTAHOBHTEJIbHbIEpea [Has MOJIsIpHAS OnpenensTb3aeMeHT(BEIEeCTBO )—OKHUCIUTENbUANIEMEHT(BEIECTBO )—
KIIUH UKOBAJICHTHAsSHE [BOCCTAHOBUTEIIb.
(8u) [OJISIpHAsT). OOBACHATHCYIIHOCTHIIPOIIECCOBOKUCICHUSIUBOCCTAHOBIICHHS.
CreneHpb CocTaBisAThIEKTPOHHBIHOATaHCCYUETOMYHNCIA0 TAAHHBIXUTTPUHATHIX3JIEKTPOHOB.
okuciaeHus.Okucnut  [COCTaBIATh YpaBHEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOMN
€JIbHO-BOCCTAHOBHUTEIIbHBICpEaK  [peakuuu.lcrnosp30Barh npu BBITIOJTHEHUH y4eOHBIX
1(OBP).ITpoueccriokucaeHus 3a/laHui TEKCTHI
u yueOHHKa,CTIPaBOYHbIEMATEPUAIBI(TIEPHOITIECKYIOCUCTEM YXUM
BoccraHoBieHusA. Ok [mueckuxidnementoB/l.M1.MenaeneeBa, TabinuirypacTBOPUMOCTUKHUCIOT,0CHOBAHU
MCITUTETUUBOCCTAHOBUTEIH. MCOJIEHBBO/IE,IEKTPOXUMHUYECKUNPSIHATIPSHKCHUMETAIIIOB)
/leMmoHcTpanun OKUCINTEIBHO-BOCC
TaHOBUTEJIbHBIEPEAKIIUN
TOpEHue, peakuuu
a3JI0)KEHUS1,COCTUHEHUS
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9 KJIACC

(2 uyBHEAEMIO,BCET068 U, M3HUX4U—PE3EPBHOEBPEMS])

M3MEHEHUHCBONCTB XUMHUYECKHX

HIIEMEHTOBIEPBBIXTPEXIIEPHOJIOB,

KaJTusl, KaJIbIUSTHUXCOETUHEHU B

COOTBETCTBUUM  C  TIOJIO)KEHUEM
DIIEMEHTOB B IEPHOJIUYECKON
CUCTEMEHCTPOCHUEMHUXATOMOB.

Knaccudukanuss © HOMEHKIATypa)
HEOPraHUYECKUX BEIIECTB
(MexxIyHapoqHass W TPUBHANIbHAsA).
XUMHUYECKHE CBOWMCTBA  BEIIECTB,
OTHOCSIIMXCSIKPa3TMUHbIMKIIacCaM
HEOPraHMYECKNX COEIMHEHMH, UX
FE€HETUYECKAsCBI3bHEOPTaHUYECKUX
BEILIECTB.
Crpoenue

BCIICCTBA: BUbI

Tembl,pacKkpbIBaOL

HeJaHHbIN
pa3aeanporpaMmsl,

U KOJIMYeCTBO

OCHOBHBICBH/IbI/1ESITEIbHOCTHO0Y YA O LIU XCH
4acoB,0TBOIMMOEHA OcHoBHoOecoep:xkaHne
170¢
u3ydeHue
Paznenl.BemecrBonxumuyeckuepeaxuuu(304)

IloBTOpEHUE ullepnoanuecknii 3aKOH.[XapaKTepru30BaTbXUMUYECKNEITEMEHTHINEPBBIXTPEXIIEPUOIOB, KATAAN
yriyojenue 3Hanmi|[lepnoauueckas cucreMakanpuuAnonxmnosoxenutosl lepunoanueckoricucreme/l.11.Menaeneesa.
OCHOBHBIX Pa3aea0BXUMUUECKUXIIEMEHTOB KnaccuduuupoBaTbuHa3bIBaThbHEOPraHNYECKHEBEIIECTBAN3YUEHHBIXKIIACCOB.
Kypca8kJiiacca JI. U. MengeneeBa. Ctpoenne (OnuchiBaTh OOIMME XWMHYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX KJIACCOB,
(69) aTOMOB. 3aKOHOMEPHOCTH B |[MOATBEPKIATHCBOMCTBANPUMEPAMUMOJIEKYISIPHBIXYPAaBHEHUMXUMUYECKUX

pEaKInid.

Onpenensatb BHJA XUMHYECKOW CBS3M W THI KPUCTAIMYECKON PEIIETKH
BELIECTBA.

[TporHo3upoBaTHCBOMCTBABEIIECTBB3aBUCUMOCTHOTUXCTPOCHHS.
BricTpanBaThpa3BEpHYTHIEINCEMEHHBIEYCTHBICOTBETHICOTIOPOHA
uH(pOopMaLMION3y4eOHUKAUCITPAaBOYHBIXMATEPHUATIOB,IPAMOTHOHCIIONB30BATh
M3yYCHHBIMMOHATUIHBINANIIIAPATKYPCAXUMUH.

Vcnonb30BaTh MpU  BHINOJHEHUH  Y4YEOHBIX  3aJaHUil U nporecce
HCCIIeIOBATENbCKON JeSITEIbHOCTH HAYYHO-TIOMYJISIPHYIO JTUTEPaTypy
XUMHUYECKOTOCOAEepKaHUs, CIIpaBOUHbIEMaTepHalibl,pecypchiIHTepHETA

B

XUMHUYECKOMN CBsA3HU 151 THIIBI
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KpUCTAJTINYECKUX
PELIETOK.
3aBUCUMOCTbCBONCTBBEIIECTBOTUXC
TPOCHUSL.
JleMoHcTpanuu
1. Mopenn
KPUCTAUIMYECKUXPEIIETOKHEO
[pPraHMYeCKUXBEIECTB.
2. KopoTtkonepuoanas
UAJIMHHONIEpUOIHAs (POPMBI
[Ieprnoanueckoit
CUCTEMBI
xuMudecknxaaemenToB/[.M1.Menne
neeBa
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Tema

1.
OCHOBHBIC3AKOH

OMEPHOCTUXHUMHUYECCKUXPE

AKINH

(89)

Knaccudukarus

XUMHYECKHUX
peakuuit o pa3IM4YHBIM
Mpu3HaKaM(Il0 YUCIy M COCTaBy
YUACTBYIOIIMXB PEAKIIMH BEIICCTB,
1o TerIoBOMYy3(h(heKTy, o
M3MEHEHUIO  CTENEHEHOKHUCIIEHUS

XUMHYECKUAX
PIIEMEHTOB,1000PAaTUMOCTH,IIOYYAC
TUIOKATaIN3aTopa).
JK30-UIHA0TEPMUUECKUEPEAKIIH,

TEPMOXHUMHYECKUE

ypaBHEHUS. [IOHATHEOCKOPOCTUXHM
nueckorpeakunu. [ lonsitueoromore
HHBIXUTCTEPOTeHHBIXPEAKIIHSX.
[TonsTue 00
00paTUMBIXUHEOOPATUMBIXXHMHUYEC
KUXPEAKLIHIX. TlousTue 0
XUMHYECKOMPABHOBECHH.
@DakTophl, BIUSIONIMEHA CKOPOCTH
XUMUYECKON
PEaKIMUUTIONOKEHUEXUMHUECKOTO
paBHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE

peakuu(3IeKTPOHHBIHOATaHC

PackpbIBaTCMBICIN3Yy4aEMBIXIIOHITHHUIIPUMEHATHITUIIOHATUAIIPUOTTICAHUUCBON

CTBBELLECTBUMXIIPEBPALLICHUI.

KnaccnpunmpoBaTh XMMUYECKHE PEAKLIUHU TI0 Pa3THYHBIM

[pU3HAKaM. Y CTaHABJIMBATh3aBUCUMOCTbCKOPOCTUXUMUYECKONPEAKIIUNOTPA3INYH

BIX(PAKTOPOB.

[IporHo3upoBaTh BO3MOYKHOCTH IPOTEKAaHUS XUMHYECKUX IPEBpaICHUM
Bpa3IMUHBIXYCIOBUSIX.

OnpenensrbokucautenbuBocctaHoBUTeTLBOBP.Co

CTaBJISITH3JIEKTPOHHBIMOATaHCpEaKIU K.

[1pou3BOIUTEBBIYUCICHUATIOXUMUYECKUMYPAaBHEHUSIM.

BricTpanBaThpa3BEPHYTHIENNCbMEHHBIENYCTHBIEOTBETHICOTIOPOMHANH(OPMALIHIO

u3 y4eOHHKa u CIPAaBOYHBIX MaTepuasos, rPaMOTHO

VCITOJIb30BATbU3yYEHHBIMIIOHATUMHBIMANIApAT KypCaXUMUH.

/I c1io1530BaThIIPUBHITIOTHEHUNYIEOHBI X3 TAHUHUBIIPOIIECCENCCIIEA0BATEIHCKOM

NesITeNIbHOCTUHAYYHO-TIOMYJISPHYIOIUTEPATYPYyXUMUYECKOTOCOIEPKaHUS, CIIPABO

YHbIEMaTepHalbl,pecypchbl IHTepHeTa
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OKI/ICJII/ITCHBHO-BOCCT&HOBHTCHBHOﬁpe

AKIIMH ).

JleMoHcTpan U

1. 3aBUCHUMOCTbCKOPOCTUXUMU
YECKOMU peakuuu OT
pa3mMYHBIX(PaKTOPOB.

2. Bo3saelicTBHEKaTaIN3aTOPAHACKO

POCTEXMMHUYECKONPEAKIINH.

3. Ilpumepbl HeoOpaTUMBIX

noOpaTUMBIX peaKIuil.
Cwmenenue
PaBHOBECHSXUMHUYECKOMpea

4.

KIIAM.
\Botuucnenus

—— KOJIMYECTBA BEIIECTBa, 00BLEMa
MMAacChl PEareHTOB HIIM IPOJTYKTOB
[MOYPAaBHCHUSIMXUMHUYCCKUXPEAKITUT

Tema

DJIeKTPOJIUTHY eCKAS
qucconuanms.
XnMHuYecKHepeakunuBpa

CTBOpax
(164)

[Teopus

AJIEKTPOITUTUYECKOU
NICCOLMALNN. DIEKTPOJIUTEIMHEDIE
KTPOJIUTHI.

Karnonsl,aHMOHBI.
MexaHn3MAUCCOUAMUBEILECTBCP
A3JIMYHBIMU
BHUJIAMUXUMHYECKOMCBA3U.CTENIEHb
MCCOLMALIUN. CunbHble u
CJ1a0bIETIEKTPOJIUTHI.
PeakimmioHHOrooOMeHa, yCciIoBUs
150:¢ IIPOTEKAHHUS.
HMoHHBICypaBHEHUAPEAKIU .
XMMUYECKUECBOWCTBAKUCIIOT,0CHOBA
HUulCcoJIeBCBETENPEICTaBIEHU 00
HIIEKTpoJIUTHYECKOMIncconnanuu.C
penapacteopa.llonsaTueorunponusec

OJIE.

PackpbIBaTbCMBICTN3y4aeMbIXITOHATUH],aTAKKECMBICITEO PUUAIEKTPOIUTHIECKOM
ccoLMalnu.

OOBACHATHIIPUUUHBINIEKTPOIIPOBOTHOCTUBOAHBIXPACTBOPOB.
CocTaBisITbypaBHEHHS IMCCOLIMAIIMUKHUCIIOT, IEI0UEH N COIeH, TOTHBIENCOKPAIIEHH
bICOHHBICYPABHEHUSAXUMHUECKUXPEAKIIMMHMOHHOTOOOMEHA.
[11aHMpOBaTHUOCYIECTBISITHHANPAKTUKEXUMHUYECKHEIKCTIEPUMEHTHI, IPOBOIUTHH
a0JTI01CHU S, 1ETIAThBBIBOIBINIOPE3YIbTATAMIKCIIEPUMEHTA.
CnenmoBath  mpaBuinam  Oe3omacHOi ~ paboThl B
MCII0JIb30BAHUUXUMHUYECKONUTIOCYIBI 1 000PYAOBaHHUS.

[ Tpou3BOIUTHBBIUNCICHUSTIOXUMUYECKUMYPABHEHUSIM.
BricTpanBaThpa3BEPHYTHIEMICHbMEHHBICUYCTHBIEOTBETHICOTIOPOHANH(OPMALIHIO
u3 y4eOHHKa u CIPaBOYHBIX MaTepHasoB, rPaMOTHO
MCII0JIb30BaThU3YUECHHBIMITOHATUHHBIAATITIAPAT KYPCAXUMHUH.
lcrios1b30BaThIIPUBBINTOIHEHUNYYEOHBIX3a/IaHUHUBIIPOIIECCEUCCIIEIOBATENECKOM
€sATEJIbHOCTUHAYYHO-IOMYJISIPHYIOJIUTEPATYPyXUMUYECKOTOCOAEPKaHUSL, CIIPABOY
HbleMaTepHalibl,pecypcbl UHTepHeTa

naboparopud  mpu
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KauecTBeHHBIE peakuuu

HaKaTHOHBIN
QHUOHBI.

JleMoHcTpan MU
DIEKTPUUYECKASTIPOBOIUMOCTHPACT
BOPOBBEILECTB;ABUKEHUEHUOHOBBAII
EKTPUUECKOMIIOJIE.

OIBITHI,

WUTIOCTPUPYIOIIKE
[PU3HAKUIIPOTEKAHUSIPEAKLIUHNOHH
orooOMeHa. OnbITHIIOONPEAETICHUIO
CpeabIBpacTBOpaxcojiel  (xyuopuaa
HaTpHs,

KapOOHaTaHATPUS, XJIOPUAIIMHKA).
JlaGopaTopHble |
NMPaKTHYeCKHEePadoThI
VlabopamopHbwiii
onvim:PeakIMMMOHHOTO  0OMEHa
BpacTBOpax
AIEKTPOIUTOB:CyIb(ara
meau(IT) u
niénoun,kapOoHara
HaTpUs u
COJITHOMKHCIIOTHI,PEeaKIIUs
HEHTpaTu3aluuMEx Ty
TUAPOKCUIOM  KaJus
VCOJITHOMKHUCIIOTOM.

[l Ipaxmuueckaapaboma:

Ne 1.
PemenneskcriepumeHT
QJIbHBIX3a/1a4II0TEME.
\Botuucnenun

l'IOypaBHeHI/IﬂMXI/IMI/I‘-ICCKI/IXpeaKLII/Iﬁ

Paznen2.HemeranabiuuxcoequHenus(34q)
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Tema 3.
Oo0masixapakt

ePUCTUKAXUMHYECKHX
3eMeHTOBVII

A-rpynnslIl’ anorenni(64)

Oo6mas

XapaKTepUCTHKara
JIOTE€HOB.

Oco6EHHOCTUCTPO
eHUS aTOMOB

STUXDJIEMEHTOB,
XapaKTepHbIC JUIsI  HUXCTEIECHU
OKHUCJICHUS. Crpoenue
N(PU3NIECKUECBONCTBAIIPOCTHIXBE
[[ECTB—
rajoreHoB. XUMHUYECKUECBONCTBAH
arpumepe XJiopa

(B3amMoIeHiCTBHECMETAINIAMH, HEM
eTaJJIaMH, IeTI0YaMH).

Xioposoaopoa.C
OJISTHASTKUCIIOTa, XUMHYECKHUECBOTIC
TBA,

MOJIy4eHue,IpumMe
HeHue.KauecTBeHHbIEpeaKIIMHATD
QIIOT€HUTUOHBI.

[leiicTBue u

XJIOPOBOJOPOJaHA OpraHu3M
yesoBeka. Baxkneummexsio

PUABIMUXHAXO0XKICHUEBIPUPO/IE.

xJiopa

JlemoHcTpauuu
Buneomarepuansi:
rajgoreHsl
MUXCOEIUHEHMUS.
OO6pa3ibl
xsopu0B./IadbopaTopHbie
Hnpa
KTHYeCKHe
padoTbl/Ilabopamophubiil
onvim:
Pacno3zHaBanne

OOBSACHATH O0IIHME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB HEMETANIOB U
WXCOCIMHEHUM B TIpeAeNiax MalblX TNEpPHOJ0B M  TJIaBHBIX HOATPYII
[lepro1n4eCKONCUCTEMBIXUMUYECKUXAIIEMEHTOBCYYETOMCTPOCHUSANXATOMOB.
XapakTepru30BaThPU3NICCKHCHXUIMUICCKHECBOWCTBAIIPOCTHIXBEIIECCTBIAJIOTCHOB
(Ha mpuMepe XJIopa) U CIOXKHBIX BEHIECTB (XJIOPOBOJOPOJIA, XJIOPUIAHATPHS),
crocoObl X MOJTYYCHUS, TPUMEHEHUE U 3HaYEHUE B IPUPOJIE U KUZHUUEITIOBEKA.
OrnpeaenaTbraJoreHuIMOHBIBPACTBOPE.
[[maHrpOBaTHEUOCYIIECTBIATHHANPAKTHKEXUMUYECKUEIKCTIEPUMEHTHI, IPOBOIUTH
HaO0JII0ICHH S, IETIaThBBIBOIBITIOPE3YIhTaTAMAIKCIIEPUMEHTA.
CnenoBare  mpaBwiiaM  Oe3omacHOM  paOoThl B
W CIT0JIh30BAHUUXUMUYECKOUTIOCY Tl 1 000 PYAOBAHUS.
BricTpanBathpa3BEPHYTHIENNCEMEHHBIENYCTHBIEOTBETHICOTIOPOTHANH (DOPMAITHIO
u3 yuyeOHUKa " CIIPaBOYHBIX MaTepHuasos, TPaMOTHO
VCITOJIb30BATbU3yYEHHBIMIIOHATUHHBIMANIAPAT KypCaXUMUH.

M criop30BaThIIPUBHITTIOTHEHUNYIEOHBI X3 TAHUHUBIIPOIIECCENCCIIEA0BATEIHCKOM
e TEeTFHOCTHHAYYHO-TIOMYISIPHYIOJIUTEPATYPYXUMUYECKOTOCOACPIKAHUS, CTIPABO
yHbIEMaTEpHalIbl,pecypcbl HTepHeTa

mabopaTtopud  TpH
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XJIOPUA-HUOHOB.
[l Ipaxmuueckaapaboma:
Ne2.IlosryueHnecoITHONKNCIOThL, U3y
YCHHUECECBOMCTB.

\Botuucnenusn
—TIOYPaBHEHUSIMXHUMHYECKUX
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peaKuuid,eCIIMOIMHU3PEAareHTOBT

aHBU30BITKE;
00BEMOBra30BIIOYPABHEHUIOPECAKITHH
HAOCHOBE3aKOHA00BEMHBIX

OTHOILLIEHUNTa30B
Tema 4. Oo6mas xapakrepucTtuka |(OObICHATHOOIINE3aKOHOMEPHOCTUBU3MEHEHUNCBONCTBAIEMEHTOB VIA-rpynnbm
Oo6masixapak pinemeHTOBVIA-rpynmsl. NXCOCIMHEHUIC YIETOMCTPOCHUSNXATOMOB.
TePUCTUKAXUMHUYECKHX OcoOeHHocTUCTp  [XapakTepu30BaTbPU3NIECKMENXUMUUYECKHECBOWCTBAIIPOCTOTOBEIIECTBACEPHINEE
3jieMeHTOB VIA- OCHUS aTOMOB 3TUX |COEIUHEHMI(CEPOBOA0PO/Ia,0KCHIOBCEPHI,CEPHOUKHUCIOTHI,CYIb(ATOB),CIIOCOObI

rpynnbl.Cepaueécoeaun

eHus (8 1)

DIIEMEHTOB,XapPaKTEPHBICITITHUXCTE
neHnokuciienus. CTpoeHue
n(U3NIECKUECBO
1ICTBAIIPOCTHIXBENIECTB—
KHCIIOPOTaNCEePHI.
AJIIOTPOTHBIE
MO UKAITIT
KHCIIOPOAancepbl. XUMUYECKHECBO
lictBacepbl. CepoBOIOPOA,CTPOCHUE
,pU3NYEeCKNEeNXUMUYECKUECBOIICTB
a.OKCUABICEPBIKAKIIPEACTABUTEINK
MCIOTHBIXOKCHI0B. CepHasKUCIIOTa,
(dbuzudeckue
1 XUMHYECKHE CBOKCTBAa (0OIIme
KaKIpeCTaBUTENSKIACCAKUCIOTUCTT
e uIecKue), MIpUMEHECHHE.
XUMUYECKHE peakiuu, JeKalue
BOCHOBEMPOMBIIIIIEHHOTOCTIOCO0aIT
0JIy4EHUSICEPHONKUCTIOTHI. ATIapaT
BIMITPOTEKAIOIINEBHUXITPOLIECCHI(HA
[pU-MEPENPOU3BOICTBACEPHOUKHCIT
ot1el).Cosin  cepHOM
KHCJIOTBL, KaueCTBEHHAS
peakiusHacyiabhaT-uoH.

HaxoxaeHuecepbine€coe JMHEHNI

NXTTOJTYYCHUSA, IPUMCHCHUCU3HAYCHUCBIIPHUPO ACUKNU3HUYCIIOBCKA.
OnpenensTbHATNYMECYIb(aT-HOHOBBPACTBOPE.
OOBACHATHCYIIHOCTHIKOJIOTHYECKUXITPOOIIEM, CBsI3aHHBIXCIIEpEepadOTKOIcOe 1 HE
HUCEPHI.
HJ'IaHI/IpOBaTBI/IOCYII_IGCTBJ'ISITBHal'IpaKTI/IKeXI/IMI/I'-IeCKI/IGBKCHepI/IMeHTBI,HpOBO}II/ITB
HaOJI0ICHH I, 1€71aThbBBIBOIBIIOPE3YIbTATAMIKCIIEPUMEHTA.
CnenoBaTh  mpaBwiaM  Oe3omacHOW  pabOTel B
MCII0JIb30BAHUUXUMHUYECKONTIOCYIBI U 000PYI0BaHUS.
[Tpor3BOIUTHBBIUNCICHUSTIOXUMUYECKUMYPABHEHUSIM.
lcro1b30BaThIIPUBBINTOIHEHUNYYEOHbBIX3a1IaHUHTEKCThIy4eOHUKA, CTPABOYHBIE
marepuansl  (Ilepuoamdeckyro  cucreMy  xuMuueckux  snaementoB ..
MemnneneeBa, TaOMUIy pPacTBOPUMOCTH KHUCJIOT, OCHOBaHMA U cojJedl B
BOJIC,3ICKTPOXUMUYECKUNPSTHAPSKEHUHMETAIIIOB).
l1cn0J1b30BaThIIPUBBINTOIHEHUNYYEOHBIX3a/1aHU M BIIPOIIECCENCCIIEIOBATEIbCKON
NesITeNIbHOCTUHAYYHO-TIOMYIISPHYIOIUTEPATYPYyXUMUYECKOTOCOIEP>KaHUSL, CIIPABO
YHBIEMaTepHalbl,pecypchl MIHTepHEeTa

nabopaTopur  TpH
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BIIpUpPOJie. XUMUYECKOE3arpsI3HEHN
COKPYKaIOLIEHUCPEABICOCTUHEHUAM
ricepbl(KUCIOTHBIEI0K/ 11, 3arpsI3HE
HUEBO3/lyXanuB0O10EMOB),CII0COObIE
rOINpeI0TBPALLEHUSI.
JleMoHcTpan MU
Komexkunn

(Bumeomarepuanbl):
cepau €€COCTMHCHUS.
OOyrnuBaHuecaxapamnoeiCTBUEMK
OHLIEHTPUPOBAHHONCEPHOMKHUCIIOTBHI.

JlabopaTopHble /|
NMPAaKTHYeCKHEePadoThI
Vlabopamopnvie

onvlmal:

Oo6napyxeHuecyabpaT-noHoB.B3a
MMO/IeiicTBUEepa30aBIeHHONCEPHOM
KHCIIOTBI CITUHKOM.

\Botuucnenusn
— 10  YpaBHEHHSIM
XUMHYECKUXPEAKIIHIA;
— MAacCOBOI0JIUBBIXOJAPOAYKTAp
€aKIuu
Tema 5. Oo6mas xapakrepuctuka |OO0BsICHATHOOUME3aKOHOMEPHOCTUBU3MEHEHUUCBONCTBAIEMEHTOB V A-Irpynibiuu
OO0masxapak [PrIeMeHTOBV A-rpymnsl. XCOEIUHEHUMCYYETOMCTPOEHHUS MXaTOMOB.

TEePUCTUKAXUMHYECKHX Ocobennoctu [XapakTepu3oBaTh (PU3WYECKHE U XHMHUYECKHE CBONCTBA MPOCTHIX BEIIECTB
3JIeMeHTOBV A-Ipynnbl. (CTPOCHUSA aTOMOB THX [a30Tau Qochopa © HXCOeNMHEHUH (aMMHaka, coJeilaMMOHUS, a30THOU

A3soT,ocdop
U

HUXCOeTMHEeHH
st (104)

HJIEMEHTOB,XapPAKTEPHbICUISTHUXCTE
[IEHUOKUCIICHUS.

A30T,pacripocTpaHeHHEeBIPUPOIE, hU
3UYECKHE u XUMHYECKUE
cBoiictBa. Kpyrosoporasorasnpupose

AMMI/IaK,CFO(I)I/BI/I‘-ICCKI/ICI/IXI/IMI/I‘{CC

KHCIIOTHL, HUTpaTOB, okcuma (ochopa(V) u dochopHoit KUCIOTHI, docdaToB),
CIIOCOOBI UXITOJTYYCHHUS, TPUMEHEHHEN 3HAYCHUCBIIPUPOJIC

MKU3HUYETIOBEKA.

OnpenensiTbOHbIaMMOHUAN (DOChaT-HOHBIBPACTBOPE.
OOBACHATHCYIIHOCTEIKOJIOTHUECKUXITPOOIIEM,CBA3aHHBIXCHAX0KICHUEMCOEIMHE
Huita3oTan pocopaBokpyxaromieil cpene.

KI/IeCBOI‘/’ICTBa,HOHy‘ICHI/IC
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u npumeHenue. Coiau aMMOHUA,
nuxduznueckue
MXUMUYECKUECBOMCTBA,IPUMEHEH
ue.

KauecTBennas
peaKIMsTHanOHbI AMMOHHSL.
A30THasKHCIO0TA,eé(hru3nIecKre
MXUMUYECKUECBOMCTBA(0O0ITMEKAKT
PENCTaBUTEISKIACCAKUCIOTH
cneruduyueckue).
lcrionp30BaHUEHUTPATOBUCOIICHAM
MOHHSIBKAuECTBE

MHUHEPAIBHBIX
YAOOpEeHMIA.
XUMUYECKOE
3arpsi3HCHUE
OKpYy)Karolen cpeapl

COeTMHEHUAMUA30Ta( KUCIOTHBISIO
OKJTH, 3ar PI3HEHUEBO3/1yXa, TOYBBINBO
MTOEMOB).

docdop,
JJIOTPOTIHBIC
MO T (hUKAITIT
docdopa,pus
NYEeCKUCUXUMHUYECKUECBOWCTRA.
Oxkcun docdopa(V) u
(dhochopHaskucioTa,
(dbuzndeckue
UXUMHUYECKHEC
CBOMCTBA,

nonydeHne. KauecTBeHHaspeakIust
HadochaT-MOHBI.
lcrionb3oBaHneochaToBBKayeCTBE
MUHEPaJIbHBIX

ynoopeHuil. 3arpsi3sHeHNe

[1naHpoBaTHUOCYILECTBIATHHANIPAKTUKEXUMUYECKHEIKCIIEPUMEHTBL, IPOBOIUTh
HaOJTI0ICH UL, 1EJIaThBBIBO ABIIOPE3YIbTaTAMIKCIIEPUMEHTA.
CrnenoBarb  mpaBuWiaM  Oe3omacHOl  paboTel B
MCII0JIb30BAHUUXUMHUYECKONIIOCY 1Bl U 000PYI0BaHUS.
[1pou3BOINTEBBIYUCICHUATIOXUMUYECKUMYPABHEHHSIM.
M crios1b30BaThIPUBBINOIHEHUNYUEOHbBIX3aJAHUUTEKCThlydeOHMKA, CITIPABOYHbIE
MaTepuaiabl  (MEPUOJUYECKYI0 CHUCTEMY XUMHUYecKux anemeHtoB J[.M.
MenpeneeBa, TaONMIly pacTBOPUMOCTH KHCIOT, OCHOBAaHMH M coJied B
BOJIE,3IEKTPOXUMUYECKUIPSTHATPSKEHUHMETAIIIOB).

M cronp30BaThIIPUBBINTOTHEHUNYYEOHBIX3aIaHUMHBITPOIIECCEUCCIIEIOBATEIHCKON
NesITeNIbHOCTUHAYYHO-TIOMYJISPHYIOJIUTEPATYPYXUMUYECKOTOCOIEPKaHUS, CIIPaBO
YHbIEMaTepHalbl,pecypchbl IHTepHEeTa

naboparopun  Ipu
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[PUPOJHBIX BOT0EMOB(hOChaTaMu.

JleMoHcTpan U

Komneknmu:  dochop m
UXCOCTMHCHUSI.
B3aumopeiictBue
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KOHILICHTPUPOBAHHOU
a30THOU
KHCJIOTBICMEBIO.
JlabopaTopHbleunpaKkTUH4YecKuep
a00ThI
VlabopamopHuvleonvimoi:
1. BzaumopeiicTBue
COJIEaMMOHHUSICIIENOYBIO.
2. O3HakomJIeHHE C
00pa3aMra3zoTHBIX U
(bochopHbIX
ynoopenwnii./Ipakmuueckaspaboma:
Ne 3. Tlomyuenwue
aMMHaKa,n3y4EeHNEeEeroCBOMCT
B.
\Bolyucnenusn

[MOypaBHEHUSIMXUMUYECKUXPEAKIINN
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Tema 6.
Oo0masxapaxk
TePUCTHKAXMMHYECKHX)
sieMeHTOBIVA-rpynmnsi.
YriaepoauKpeMHHHHUXC

O0CAMHCHUSA
(104)

Yraepon,

QJUIOTPOITHBIC
MOIU(HUKAIINN, PACIPOCTPAHCHUE
BIIPUPO/IE, PHU3MUECKUECHXUMHYECKH
€CBOICTBA.

AicopOrnus.

Kpyrosopor
YIIIEPOIaBIPUPO/IE.
Oxcupt yriaepoaa, ux

(bu3MYECKNEeNXUMUYECKUECBOICTBA
,I/IX)IGfICTBI/IGH&)KPIBBIeOpFaHI/ISMI)I,H
OJTydeHUE

UITpUMEHEHHE. DKOJOTHYECKHEenpoo
TIeMBI,CBSI3aHHBIECOKCHIOMYTIIEPOT
a(IV);

TUIOTE3a
r100aIbHOTO MOTETICHUS
KJIMMAaTa;[TapHUKOBBINA(PHEKT.

Y TOIBHASKUCITIOTAanEeECOTH, UXPHU3HY
CCKHEHXHMMHUYCCKHECBOICTBRA,

IMOJIY4YCHUEC u

OOBACHATHOOIINE3aKOHOMEPHOCTUBU3MEHEHUUCBOUCTBAIEMEHTOBI V A-rpynmbin
NXCOEIMHEHUICYYETOMCTPOECHUSIUXATOMOB.

Xapakrepu3oBaTb(hu3nIecKue
MXUMHUYECKUECBONCTBAIIPOCTHIXBEILECTBYTIIEPOAAUKPEMHUANNXCOETUHEHUI(OKC
U0BYTJIEPOIa, YTOJIbHOMKHUCIOTHL, KapOOHATOB,0KCHIAKPEMHU S, KDEMHUE BOMKHCIT
OTBI,CHIMKATOB ),CIIOCOOBIMXITONYY €HHS, IPUMEHEHUCU3HAYCHUEBIIPHPO JIEU
PKA3HUYEIIOBEKA.

OnpenensTbkapOOHAT-UCUINKAT-HOHBIBPACTBOPE.
OOBACHATHCYIIHOCTHIKOJIOTHYECKUXITPOOIIEM, CBSI3aHHBIXCHAX0KICHUEM YT JIEKHC
JI0rOra3aBOKpYXKaIOUIEH cpene.
MmrocTpupOoBaThB3aMMOCBA3bHEOPraHUYECKUXCOECIMHEHUUYTIIEPOAANOPraHNdeC
KHXBEILECTB.

[ [maHMpPOBaTHUOCYIIECTBIATHHAIIPAKTUKEXUMHYECKUEIKCITIEPUMEHTHI, ITPOBOIUTH
HaAOJI0ICHH S, 1€71aThbBBIBOIBIIOPE3YIbTATAMIKCIIEPUMEHTA.
CnenoBaTh  mpaBwiaMm  Oe3omacHOM  pabOTBl B
MCII0JIb30BAHUUXUMHUYECKONTIOCY IBI U 000PYI0BaHUS.
lcriop30BaThIPUBBINOIHEHUNYYEOHbIX3aJAHUHTEKCTHydeOHUKA, CTIPABOYHBIEM
aTepuainsl(IlepuonuueckyrocucTeMyXUMUYECKUXJIEMEHTOB/L.

mabopaTopud  TIpH

53




[pUMEHEHHE.

KauectBennas
peaknusHakapOOHAT-HOHBL.
lcnionp30BaHNEKapOOHATOBBOBIT
Y,

MEIUIIHE,
[TPOMBIIIICHHOCTH, CEIIbCKOMX03
SIICTBE.
[lepBOHAYATBHBICTIOHSATASIOO0OPTaHN
YECKUXBEIIECTBAXKAKOCOCTMHEHUSX

yriepo/ia:ocoo
eHHOocTUCcOCcTaBaucTpoeHus. [ lonsTn
€00MOJIOTUUECKUBAKHBIXBEIECTBAX:
PKHpax,0eNKax, yriieBo/Iax.
MarepuanbHoe

€AMHCTBOOPraHMYECKUXHUHEOPTaHNY
E€CKUXCOEIUHEHUN.
Kpemuwnii,eropusnaecKuenxumMmyie
CKHE CBOMCTBA,
[10JTy4€HUEUTIPUMEHEHHUEBIJICKTPO
HUKE.
CoenuHenus KpEMHUS B
npupoae.O0mue  npeacTaBIeHUS
00
okcuaekpeMuus(IV)ukpemMHuueBoiik
vcinore. CUIMKAThL, UXHUCIIOIb30BaH
Ve B ObITY,
MeUIIHE, IPOMBIIIITIEHHOCTH. Baxk
HEHIINeCTPOUTETIbHbIS

MaTepuabl:Kep
aMuKa, CTEKJIO, LIEMEHT,
0ETOH,)KEIE300€TOH.

[Tpo6nembI6es3
OIIACHOTO

. MenpaeneeBa, TaOnHIly pPacTBOPHUMOCTH KHCJIOT, OCHOBAaHUN M COJCH B
BOJIE,JIEKTPOXUMUYECKUIPSTHAIPSKEHUHMETAIIIOB).
Vcnionb30BaThIIPUBHINTOITHEHUNYIeOHBIX3a JaHU M BIIPOLIECCENCCIICA0BATEILCKOM
NesITeNIbHOCTUHAYYHO-TIONYJISIPHYIOJIUTEPATYPYXUMUYECKOTOCOIEPKAaHUS, CIIPABO
YHbIEMaTepUalIbl,pecypcehbl IHTepHeTa
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HUCIIOJIb30BaHUS
CTPOUTEIBbHBIXMATEPUATIOBBIIOBCE
HEBHOMKU3HU.

/leMoHCcTpan MU
Mo AeMKPUCTAIINYECKUXPEIIETOKA
TMa3sa, rpadwura, MOJICKYJIBI
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¢dymiepena.
AncopOnus PacTBOPEHHBIX
BEILECTBAKTUBUPOBAHHBIM
YIIIEM.

[IpoTuBoTras.Buneomarepuaisl:cuim
KATHasIPOMBIIIEHHOCTb.
Mo 1e1MMOJIEKYI0praHNYeCKUXBEIL]
€CTB.
JlabopaTopHbleMnpakTuyecKknepad
OTBbI
VlabopamopHubwiii
onvim:KauecTBeHHas1

peakuus

HakapOOHaT-HOH

[/ Ipaxmuueckuepabomul:
Noe 4.  TlomyyeHue  yriIeKUCIIOTOQ
ra3za.KauecTBeHHasipeakussHakapOOH
aT-HOH.
No5.PerieHneskcnepuMeHTAIbHBIX3
anaunoreme«Hemeramibiy.
\Boluucnenusn
— 10 ypaBHEHUSIM
XUMHYECKUXPEaKIU,eCIINOANH
3peareHToB
TaHBBUJICBOIHOTOPACTBOPACU3BECTH

01IMacCcOBOU N0JIEN
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10 KJIACC

(2 uBHEMEITO,BCETO68 Y, U3HUX 2 Y—PEe3ePBHOCBPEMS)

Tembl,pacKkpbIBaOL
HeJaHHbII
pa3aejanporpamMmmel,
U KOJIUYECTBO
4acoB,0TBOJAMMOECHA
170¢
U3y4yeHue

OCHOBHOQCO}Iep)KaHI/Ie

OCHOBHI)IeBl/I}II)I)IeﬂTeJ'lbHOCTHOﬁy‘lalOIIIH XCH

Paznenl.Meramnbinuxcoennuenus(5049)

Temal.O0mmecBoiicTBamMe
TaJ1J10B
(10u)

Oo6mas

XapaKTePUCTHUKA
XUMUYECKUXIIEMEHTOB—
METAJJIOBHA0 CHOBAHUMUXITOJIOKEHH
aBlleproInuecKoCuCTEMEXUMUYEC
KHXJJIEMEHTOB
J.1.MenpeneeBaucTpoeHUIATOMOB.
CrpoenuneMeraimioB. Metanyecka
51 CBA3b

UMeTauInuec

KasIKpUCTAJNINYECKAAPEIIETKA.
DIIEKTPOXUMHUYECKUUPSTHANIPSIKEH
nitMeTauioB. DU3NYECKUENXUMUYEC
kuecBoiicTBameTaioB. O0ecnoc
OOBITIOTYYeHUSIMETAIIIOB.
[loHATHEOKOPPO3UMMETATIIOBUOCHO
BHBIECTIOCOOBI3ATUTHIOTKOPPO3HHU. C
[J1aBBI(CTaNb, 9yTYH, TFOPATIOMUHUM,
OpoH3a),MXIPUMEHEHUEBOBITYUTIPO
MBIIIEHHOCTH.

JleMoHcTpanuu

PackphIBaThCMBICIIN3Y4aeMBIXITOH THHHTIPUMEHITHITHITIOHA THSTIPHOTIICAHUUICB
OMCTBBEIIECTBUMXITPEBPAILICHU .

OOBSACHATD obuue 3aKOHOMEPHOCTH B U3MEHEHUHN
2JIEMEHTOB-METAIJIOBUUXCOETMHEHUICYUETOMCTPOECHUSIMXaTOMOB.
XapakTepru30BaTbCTPOCHUEMETAIIIOB,001IMe(hU3NYECKUEUXUMUYECKHECBON CTBAM
€TaJIJIOB.
XapaKkTepru30BaTHOOIINECIIOCOOBITIOYICHUSIMETAIIOB.,
CnenoBath  mpaBwiaM  Oe3omacHOW — pabOTHI
MCI0JIb30BAHUUXUMHUYECKONTIOCY bl U 000PYIOBaHUS.
[Tpou3BOIUTHBBIUNCICHUSTIOXUMUYECKUMYPABHEHUSIM.
M cnosib30BaThIIPUBBINTOIHEHUNYYEOHBIX3a1aHUHTEKCThIy4eOHUKA, CTPABOYHBIE
matepuansl  ([lepuoguueckyro cuctemy  Xxumudeckux onementoB  J[.W.
MenzeneeBa, TaOIWIly pacTBOPUMOCTH KHCIOT, OCHOBaHMM U coJeil B
BOJIC,3IEKTPOXUMUYECKUNPSTHATIPSKEHUHMETAIIIOB).

M cnos1b30BaThIIPUBBINTOIHEHUNYYEOHBI X33 JAHUHHUBIIPOIIECCEUCCIIEI0BATENbCKON
NesITeIbHOCTUHAYYHO-TIOMYISPHYIOIUTEPATYPYyXUMUYECKOTOCOIEP>KaHUS, CIIPABO
YHbIEMaTepHabl,pecypcbl IHTepHeTa

CBOWCTB

B Jaboparopum  TpH
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O3HaKOMIIEHHECOOPA3IAMUMETAILIO
BHCILJIaBOB,MX(hU3HUECKUMU
CBOMCTBAMH.

Mo IEeTMKpHUCTATNIMYECKUX

peLIETOK
METaJlIOB.
Buneomarepunansr:

KOppO3us]
METaJIOB.

JlabopaTopHBIENNIPAKTHYECKHEP
a00ThI
Vlabopamopuvie

ONbIMbL:
O3HakomIIeHHECOOpa3I[aMUCILIaB
OBMETAJIJIOB.

3aBHCHUMOCTH

CKOPOCTH
peaKIuu MeTajlia c
KUCJIOTOMOTHPHUPOIBI
METaja.
\Botuucnenusn

[MOyPaBHECHUSAMXUMHUYCCKUXPEAKITH
, €CcIIu OIUH U3

CarCHTOBCOACPKUTIIPUMECHU
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Tema2.Baxxueiimuemet

A/JILIMUXCOCAMHECHU S
(40u)

[Hlemounsie MeTambl. IlomokeHue
Bl lepuoanueckon

CHUCTEME
xumudeckuxayemenToB/l.M1.Mene
iieeBa,cTpoeHueaToMoB. Haxoxienun

€BIIPUPOJIE.
DU3NUECKUENXUMUYECKUECBOIC
TBa (Ha  mOpuMepe  HaTpus

nkanus). OKcuabl
uruapokcuasiHarpusiukanus. [p
MMEHEHHUEIICIOYHBIXMETAJUIOBUA
MXCOCIUHECHUM.
[1lenoyHoO3eMenbHbIEMETAILIBIMA
THAMWKAJIBIAI,CTPOCHUEAaTOMOB.
TTonoxxenue B

OOBACHATD oOmue 3aKOHOMEPHOCTH B U3MEHEHUU CBOIICTB
HIIEMEHTOB-METAJUIOBBIPYIIIAXU UXCOEAUHEHUN ¢ YYETOMCTPOECHUSNXATOMOB.
XapakTepu30BaTh(HU3NIECKUENXUMUIECKUECBOMCTBAIPOCTHIXBEIIECTBMETAILIIO
BUMXCOEAMHEHUN(OKCUIOB,THIPOKCHIOB,COJICH ),CIIOCOOBINXIIONYYEHHUS, IPUMEH
E€HUEH3HAYEHUEBIPUPOJCHIKU3HH YEIOBEKA.
Pacrio3HaBaThCIIOMOLIBIOKAYECTBEHHBIXPEAKLINHHOHBIMETANIOB(MarHus,allOMUHI
s, [IMHKA, JKeJie3a, ME/IN).
[l1aHupoBaTh W OCYHIECTBISITh Ha TPAKTUKE XUMHUYECKHE
AKCIEPUMEHTHI,ITPOBOAUTHHAOIIIOIEHUS, AETAThBBIBOABIIIOPE3YIbT
aTaMAIKCIIEPUMEHTA.
CrnenoBatbIipaBuiIaM0e301acHONPaOOTHIBIA00PATOPUUTIPUUCTIONH30BAHUMXUMUYE
CKOMIOCY/IbI M 000pYIOBaHUS.
[Tpon3BOINTHBEIYHCICHUSTIOXUMHUYECKUMYPAaBHEHHUSIM.
BricTpanBaTbpa3BEPHYTHIETTHCEMEHHBIEHYCTHBIEOTBETHICOIOPOHAMH (DO PMAITHION
3y4eOHUKanuCIIPaBOYHBIXMATEPUAIOB,IPAMOTHOMCIIOJIL30BATh
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[lepuonnyeckon
cUCTEME
xumMudeckuxaiemenToB/l.M1.Men
rieneena.
HaxoxnenneBnpupoae. Pusuuec
KUEUXUMHUYECKHECBOMCTBA.
Baxueime
COCIMHEHUSKATb IS (OKCHUI,TH]T
pokcu,conn ). JKECTKOCTHBOABI U
criocooObIeé
ycTpaHeHus. AimoMuHui. ITonox
enuesllepuognaeckon
CUCTEMEXHUM
MYECKHUXDJICMESHTOB J1.
.MenneneeBa,cTpoeHHEaTOMa.
Haxoxxaenue B
npupoje.Puznyec
KHeE u
XUMHYECKHUECBOMC
TBA.
AwmdoTtepHbIECBOI
CTBa OKCHUJA U
rugpokcuaa.Keneso.
[Tonoxenue
Bl leproanueckoi

CUCTEMEXHUMHYECK
HX DJIEMEHTOB

JI.11.Menneneena,

crpoeHnearoMa. HaxoxxneHueBnpup
oge. DU3nyeCcKUEeNnXNMHUYESCKHUECBOM

CTBaA. Oxcuppl,

rungpokcuasiconrkenesa(ll)
mxene3a(lll).
€MOHCTPAlUNH

M3Y4CHHBIMIIOHATUHHBIMANIAPaTKypCaXUMUH.
Vcnonb30BaThIIPUBHINTOTHEHUNYI€OHBIX3aJaHUHHUBIIPO LIECCEHCCIIEI0BATEIHCKOM
N1eATEIbHOCTUHAYYHO-TIOMYJISIPHYIOJIUTEPATyPYXUMUYECKOT O COACPKAHNUS, CIIPABO
YHbIEMaTEpHAIIbL, pecypcbllIHTepHETA
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B3aumonencTBUEHATPUSACBOIOM.
OkpanimBaHuenJIaMeHUMOHAMUH
ATPUSIUKAJIUSL.

OxkpamnmBaHue

IJIAMCHH
MOHAMUKAJIBITHA.
BzaumoeiicTBue OoKcHJa
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KaJTBITU ST
cBogoi.Buneomarepuaisl:
ropeHue
PKEJI€3aBKUCIIOPOAESUXIIOPE.
JlabopaTopHbleUnpaKkTHYeCKHepa
00THI
Jlabopamopnuwie
onvimsl:O3HaKOMIICHHECOOpa3iia
MHUTIOMUHUSIUETOCIIIIABOB.
AMpoTepHbIe
CBOMCTBaA
TUIPOKCHIAaTFOMUHUSL.
KadecTBeHHBICpEAKITMMHANOHBDKE
nes3a.
[ Ipakmuueckuepabomut:
Ne 6. JKécrkocTh BOJIEBI
UMETOABICEYCTPAHEHHUS.
Ne 7.
Pemienueskcnepume
HTaJIbHbIX3aJauroreme«Merann
bD».
\Botuucnenusn
—T110
YpaBHEHUSIM
XUMHYECKUXPEAKIUH,
€CJIMOAUHU3PEAreHTOB/IaHBU
30BITKENITUCOAEPKUTIIPUMEC
u;
MacCOBOMWJOJTUBBIXOIAPOIYKTA
peakiuu

Pa3zpnend. Xumusinokpy:xkaomascpena(6y)
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Tema3.BemecrBaumare [HoBbie MaTtepualbl nXapakTepu3oBaTbpoJib
pPHAIBIBIKM3HUYEI0BEK [TeXHOJIOTHHU. BemecTBanmMaTepual XuMHUUBPa3-THYHBIXChEepax1eITeTbHOCTUIIIOICH,0CHOBHBIEBEIIECTBANMATEPHAIIB
a bIBIIOBCE/IHEBHOMKM3HUYEII0BEKA. |, IPUMEHSIEMbIEB)KM3HUCOBPEMEHHOTOUEIIOBEKA.
(64) XUMUAN3TOPOBBE. OO0BACHATHYCII0BHUA0€3011aCHOIOUCIIOIb30BAHUSIBEIIECTBUXUMUYECKUXPEAKIIUIB
be3onacHOenCcrnoab30BaHUEBE OBITY.
[IECTBUXUMUYECCKUXPEAKIIUINB AHaTU3UPOBATHUKPUTUIECKUOIICHUBATHUH(POPMAITAIOOBIUSTHUMITPOMBIIIIEHHOCT
OBITY. 1,CEIIbCKOTOXO035MCTBA, TPAHCIIOPTAUAP.HACOCTOSIHUEOKPYKAIOIIEHUCPEIbI.
[Ipupoubie YMeTh OKa3bIBaTh MEPBYIO TOMOIIb P XUMUYECKUX 0XKOTaX U
WCTOYHHUKM |0oTpaBieHusX. [ [puHuMaTbyyacTeBoOCy K AeHUUITPOOIEMXUMUYECKOMMIKOIOTHYE
YTJI€BOJOPOI0OB CKOMHAIIPaBJICHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO  TO3UIIMIO
(yromns,nipu o npobieme UIIpeIaraTbBO3MOKHBIEITYTH
pOIHBINTra3,HePTh),NIPOAYKTHl  |[e€pelleHus
UX repepadoTKH, UXPOJIb
BOBITYUITPOMBINIIIEHHOCTH.OCH
OBBI
3KOJIOTMYE€CKOUT
PaMOTHOCTH.
XuMu4aeckoes3ar
psI3HEHHE OKpYXaro-
miercpenpl
(IpeenbHOI0ITY
cTUMast
KOHILIEHTPALMsIBE
mectB—I1/1K).
Ponp  xumum B
PELIEHUUSKOJIOTUUECKHU
XITpOoOJIeM
O0o001meHuenpoiiae
HHOTOKYypca
(104acoB)

[TpupazpaboTkepaboueiinporpaMMbIBTEMAaTHYECKOMILIAHUPOBAHUUIOJKHBIOBITHYYTEHBIBO3MOKHOCTUUCTIONB30BaAHUS
ANEKTPOHHBIX (LUPPOBBIX) 0OPA30BATEIBbHBIX PECYPCOB, SBISIOMINXCS yUeOHO-METOAUYECKUMU MaTepruaiaMu(MyJIbTUMEIUNHbIE

MPOTPAMMEBI,

QJICKTPOHHEIC

Y4eOHUKHU u

3aJJauHUKH, OnbIMoTEeKH,
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QJICKTPOHHBIC BHUPTYAJIbHBIC




71a00paTOPUU, UTPOBBIENPOrPAMMBI, KOJIEKIUUIU(POBBIXOOPA30BATEIBHBIXPECYPCOB), UCIIOIb3yEMBIMUIII00 Yy HEHUSIUBOCITUTAHU
go0yyatomuxcss ¢ HOJIA, mnpenctaBieHHbBIMH B 3JEKTPOHHOM (IIU(GPOBOM) BHUAE U pEANU3YIOIIMMHU TUJAKTUYECKHE
B03MOXHOCTUMKT,conepxannie KOTOPbIXCOOTBETCTBYET 3aKOHOAATEIBCTBYOOO0PA30BAHUH.
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IHoaxoapIKOLEHMBAHMIOINIAHMPYEMBIXPE3yJIbTATOBOOYYCHHUA

[Ipy oueHUMBaHMM [JIAHUPYEMBIX  PE3YJIbTATOB OOYYEHUS  XHUMHUH
oOyyJaromuxcs
cHOJIAHeo0X0IMMOYYHUTHIBATbTAKUEUH AN BUYAJIbHBIEOCOOEHHOCTUMXPA3BUTHSL, K
aK:ypOBEHbPA3BUTUAMOTOPHUKHPYK, YPOBEHBBIIAICHUSA YCTHONIKCIIPECCUBHOM
peublo, YpOBEHb paboTocrocoOHOCTH Ha ypoKe
(MCTOIIaeMOCThIIEHTPATLHOMHEPBHOUCUCTEMBI ). ICX0 1137 TOTO, YU TENBUCTIONH3Y
eTIIAYYaIUXCAMHUBU Y ATIbHBIE() OPMBIKOHTPOJIAPE3YAbTaTOBOOyUeHUSIXUMUH. [T
pU CHIDKEHHOM pPabOTOCIOCOOHOCTH, BBIPAKEHHBIX HAPYLIIEHUAX MOTOPHUKHU
PYKBO3MOKHOYBEINYEHUEBPEMEHH LI BBITIOJIHEHUSIKOHTPOJIbHBIXUCAMOCTOSITENIbH
bIXpaboT.KOHTpOJIBbHBIE,CAMOCTOSA TENBHBIEUTPAKTHUECKUEPAOOTHITPUHEO0OXOTUMO
CTUMOTYTIIPEIJIaraThCACUCTIONb30BAaHUEMAIEKTPOHHBIXCUCTEMTECTUPOBAHUS, UHOT
OMpOrpaMMHOr000ecrnedeHns,00eceYrBaOIErONePCOHU(PUIIMPOBAHHBINYYETYYE
OHbIXTOCTHREHUH0OYYatonxcs. TeKyIniKOHTPOJIbBGOPMEYCTHOTOOPOCATTPUHU
3KOMKa4eCTBEYCTHOMIKCIPECCUBHOMPEUNOOYHAIOUXCIHEO0X0IMMO3aMEHITHITUC
bMEHHBIMU(POPMAMH.

CrnenuajbHbIEYCJT0BUSIPeATH3AMUNTUCITUIIUHbI

1. HeoOxomumMonpeaycMOTpeThbHATUINECTICPCOHATBHBIXKOMITBIOTEPOB, TEXH
WYECKUXITPUCIIOCOOICHUH (CTIeIalIbHASKIIABUATYPa, a3 INYHOTOBUIAKOHTAKTOPBI,
3aMEHSIOIITUEMBIIITb, IKOUCTUKH, TPEKOOJTbI, CEHCOPHBICTIIIAHIIIETHI ).

2. lo)okHBI  OBITH  CO3/MaHBl  yCIOBHS Uit (DYHKIIMOHHUPOBAHUS
COBpPEMEHHOMHUH(POPMAITMOHHO-00pa30BaTEILHON Cpe/Ibl M0 XUMUH, BKIIOYAIONIEH
AIEKTPOHHBICMH()OPMAIIMOHHBIEPECYPCHL,AIEKTPOHHBIC00PA30BaATEIbHBICPECYPCHI,
COBOKYITHOCTBUH(OPMAITMOHHBIXTEXHOJIOT U, TEJICKOMM YHUKAITMOHHBIXTEXHOJIOT U
11,COOTBETCTBYIOIUXTEXHUUCCKUXCPEICTBUTEXHOJIOT HH(BTOMYHCIIC baem-
TpeHaXKepoB,  MHCTpyMeHTOB ~ Wiki,  1mudpoBBIX  BHAEO  MaTEPHAIIOB
Up.),00€CIIeUnBAIOIINX I0CTIKCHIEKaX IbIMOOyuarormumcssc HO Jl AMakcuMalibHO
BO3MOKHBIXJISI HETOPE3YIbTaTOBOO YUCHHUSI.
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