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[Ipunoxenne K OCHOBHON 00pa30BaTEILHON IIporpaMme
OCHOBHOTO 00II[ero 00pa3oBaHus

PABOYASI IPOI'PAMMA
yueOHOro Kypca

Xumus B IKCIICPUMEHTAX U 3aJavYax

ExarepunOypr



HOACHUTEJBHASA 3AIINCKA

OO0mas xapakrepucTuka Kypca

[Iporpamma kypca «XuMHSI B DOKCIEpUMEHTaX M 3aladax» (maiee —
IporpamMma) cocTaBiieHa Jijist 8—9 KjaccoB Ha OCHOBE MOJIOKEHUITU TPeOOBaAHUIA:

— denepanbHOTo rOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHapTa OCHOBHOTO
oOmiero oOpa3oBaHus (YTBEPKIEH NpHKa3oM MUHHCTEPCTBA MPOCBEILICHUS
Poccuiickoit @eneparuu ot 31 mast 2021 r. Ne 287);

— @epgepanbHOil  00pa30BATENBHONM IPOrpaMMbl  OCHOBHOTO  OOILIEro
obOpaszoBaHus (yTBepkJeHa nmpukazoM Munmnpocsemenus Poccun ot 18.05.2023 Ne
370; 3apeructpupoBano B Muntocte Poccun 12.07.2023 Ne 74223).

[Ipu pazpaboTke HporpaMMbl HCIIOIB30BAIUCH CIEIYIOIIUNE HOPMATHUBHBIC
JTIOKYMEHTBI:

— VYka3 Ilpesugenta Poccuiickoit ®enepannu ot 28.02.2024 r. Ne 145
«O Crparernn Hay4HO-TEXHOJOTHYECKOTO pa3BuTus Poccniickon denepanum»;

— KoMmiekcHplI IIaH  MEpONPUATHM 1O  IOBBIIIEHHWIO  KadeCcTBa
MaTeMaTUYECKOTO U €CTeCTBEHHO-HAy4YHOro oOpa3oBaHus Ha nepuos 10 2030 roga
(yrBepxkn€H pacnopsbkenneM lIpaBurensctBa Poccuiickoit ®Depepanuu  OT

19 Hosi6ps 2024 roma Ne 3333-p).

AKTYaJIbHOCTH Kypca

AKTYanbHOCTh Y4€OHOTO Kypca «XHMHsS B DKCIEPUMEHTaX M 3aJadax»
o0ycioBiieHa HEOOXOAMMOCTBIO Pa3padOTKU CIEIUATBLHBIX MPOrpamMM 00yUYeHUS U
BOCIIUTAHUS, CIIOCOOCTBYIOIIMX TOBBIIMICHUIO KayecTBa MAaTeMaTUYeCKOro |
€CTEeCTBEHHO-HAy4YHOr0 O0Opa3oBaHUs, B TOM YHUCJE MPEAyCMATPUBAIOIINX
yriyOJIeHHOE U3yYeHHE YIeOHOTO TTpeaAMeTa « XUMUSD.

[Ipennaraemspiii yueOHBIH Kypc TOMOJHSET W pacuIupsieT MporpaMmmy Kypca
XUMUU 0a30BOTO YpOoBHS. Peanm3zanus mporpaMMbl TO3BOJIUT BBIUTH 32 PaMKHU
M3Y4YEeHUSI XUMUU Ha 0a30BOM ypOBHE, HUCTIOB3Ysl (JOPMBI, OTJIMYHBIE OT YPOUHBIX,

1 o0ecreyuTh yriyOJIeHHOe M3yYeHUEe XUMHUU Ha YPOBHE



OCHOBHOT0 00111€T0 00pa3oBaHMsI.

[Iporpamma Kypca mOpeaycMaTpUBaeT OpraHM3alMio  PazHOOOpa3HOU
JEATETPHOCTH OOYYaOIIMXCS, WX AKTUBHOCTh U CAMOCTOSTEIHHOCTH, COUYETAET
UHAUBUIYAJIbHYIO W TPYINOBYIO paboTy, MpeanosaraeT MpOeKTHYI0 U
UCCIIeI0BATEIBCKYIO JEATEIbHOCTD.

B mepByro odepenar mporpamma yaenseT 0co00¢ BHUMAHUE BBITTOJTHCHHUIO
OOyYaroIMMUCS XUMHUYECKOTO JKCIEpUMEHTa — JabOpaTOPHBIX OIBITOB MU
MPaKTUYECKUX PAOOT, YTO MO3BOJUT UM Ha TPAKTUKE M3YUUTh 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUYECKUX TPOIECCOB, Pa3BUTh MPAKTUUECKUEC YMEHUS W HABBIKH
TUTAaHUPOBAHUS, TTOJATOTOBKH, IPOBE/ICHHUS, aHAIN3a U UHTEPIIPETAI[UU TTOJTYUSHHBIX
AKCIIEPUMEHTAIILHBIX PE3YNIbTATOB, HAYIUTHCS MPUMEHATh TCOPETUICCKUE 3HAHUS
JUIsT OOBSICHEHUS! XMMHUYECKHX IPOIIECCOB, MPOUCXOMASIIUX B TOM YHCIE B
CUTYyallMsIX KU3HEHHOro Xapaktepa. (OCO3HAHHOE BBITIOJIHEHHE XUMHUYECKUX
AKCIEPUMEHTANIbHBIX Pa0OT OyJleT CHOCOOCTBOBATH MOBBIIICHUIO MOTHBALUM K
u3ydeHuto xuMuu. [IporpaMmMoit mpeaycCMOTPEHO TaKKe pelIeHrne 00yJaroImUMUCS
Ka4eCTBCHHBIX M KOJTMYCCTBEHHBIX PA3IMYHBIX TUIIOB M YPOBHEH CJI0KHOCTH, B TOM
YHUCJI€ OJIMMITUATHBIX. BBIMOTHEHNI0O XMMHYECKOTO SKCIIEPUMEHTAa W PEIICHHUIO
3aay  00S3aTENBbHO JOJDKHO TMPEIIIECTBOBATh 3HAKOMCTBO OOYYaIOIIMXCA CO
CBSI3aHHBIMH C HUMH DJICMEHTAMH COJICPKaHUSI.

[Iporpamma yueGHOTO Kypca «XHUMHs B DKCIIEPUMEHTAX U 33/a4ax» MOXKET
OBITH BOCTpeOOBaHa OOYYAIOITUMUCS, KOTOPHIE MOTHBHUPOBAHBI K OCO3HAHHOMY

BBIOOPY Mpodeccuil, CBA3aHHBIX C TPUMEHEHUEM XUMUYECKUX 3HAHUU.

Iean u 3a7a4M Kypca

[lenv naHHOW TIporpamMMmbl — O0OECIEUUTh WHIWBHUyabHBIE MOTPEOHOCTH
oOydaronmuxcsi B HW3YYEHUHM XUMHUU B YCIOBUAX, KOIJla Y4YeOHBIA MJIaH
o0pa3oBaTeNnbHON OpraHu3aluy MpeayCcCMaTpUBaET U3yYeHUEe yueOHOro mpeameTa
«XUMHSD TOJIBKO Ha 6a30BOM ypOBHE.

HpezmaraeMa;I ImporpamMma YUUTBIBACT IICHUXOJIOTO-TIICJar Oort4cCKmuec



OCOOEHHOCTH COOTBETCTBYIOIIEH BO3pacTHOM KaTeropuu oOyuwaromuxcsi. Ee
OCBOEHHE CITIOCOOCTBYET PAa3BUTHIO Y 00YUAIOIIUXCS HHTEPECa K U3YYEHHUIO XUMHUU
u chepaM JEATEIHLHOCTH, CBSI3AHHBIM C XMMHUEW, MOTUBALMU K OCO3HAHHOMY
BBIOOPY COOTBETCTBYIOIIETO TPOGUIS M HAMPaBICHHOCTH JaJIbHEUIIETO
00yueHus.

N3ydenue kypca HanpaBiieHO Ha (OPMUPOBAHUE:

— CHCTeMbl XMMHUYECKHUX 3HAHUH KaK KOMIIOHEHTa E€CTECTBEHHO-HAYYHOMH
KapTUHBl MHpa, KaK OCHOBBI JJIsl MOHMMAHUS XUMHUYECKOH CTOPOHBI SIBICHUMN
OKpY>KaIoIller0 MUpa, OCBOCHUE S3bIKA HAYKHU;

— UHTEIJIEKTYaJIbHBIX CIIOCOOHOCTE M MHTEpPECOB OOydarluxcs, Ha
MPOIOJIKEHNE 00YyUEeHHS HAa YPOBHE CPEJIHETO 00Iero 00pa3oBaHusl.

B paMkax pelieHnst OCHOBHBIX 3a/1a4 MPOrPaMMBbl JOJIKHO ObITh 00E€CIEUEHO:

— TpuoOIIeHHE OOYyYalomMXCsl K CaMOCTOSTEIbHOW MO3HABATEIbHOU U
UCCIIEIOBATEIBCKOMN IEATEIbHOCTH, K HAYYHBIM METOJ]aM IMO3HAHUS;

— (hopMHUPOBAHKE MOTHUBALIMU U PA3BUTHE CIIOCOOHOCTEHN K M3yUEHUIO XUMUU;

— (¢dopmupoBanue oO0meH (YHKIIMOHATLHON M  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM 4YHCI€ YMEHUH OOBACHATh M OICHUBATh SIBJICHUS
OKpPY>KaloIlIeT0 MHpa, WUCIONB3ysS 3HAHHS W ONBIT, MOJyYEHHBIC MPH H3yYCHUU
XUMHH, IPUMEHATH UX MPU PEIIEHUH NpoOIeM B MOBCEAHEBHON )KU3HU U TPYAOBOM
JesITeIbHOCTH;

— OCO3HaHWE OOYYAIOMIMMHCS LEHHOCTH XMMHUYECKUX 3HAHWA B KU3HU
YEJI0BEKA, MOBBIIEHNE YPOBHS 3KOJIOTMYECKOW KYJIBTYpPBbI, HENPUATHE NECHCTBUM,
MIPUHOCSIIUX BPEJ OKPYKAIOLIEN CPENE U 30POBBIO JIFOJEH;

— puoOpeTeHre 00yJarOIMUMHUCS ONBITA CAMOTIO3HAHHUS, KIIFOUEBHIX HaBBHIKOB

(KITHOYEBBIX KOMITETCHITHH ), HEOOXOIUMBIX JIJISl Pa3IMYHbBIX BHIOB JACSATEIHHOCTH.

MecTo Kypca B 00pa3oBaTeIbHOM IpoIecce

[Iporpamma kypca «XuMHSI B 3KCHEPUMEHTaxX W 3a/ladyax» paccuuTaHa Ha
peanu3anuio B TeyeHrue 68 ydueOHbIX 4acoB B paMKax BHEYPOUHOM JEATEIbHOCTH B

8-9 kiaccax (34 yaca B 8 ximacce u 34 yaca B 9 kitacce); TaHHBIN Kypc MOXKET OBITh



OpeIokKEH OOyUarOLUMCSl B Ka4eCTBE OJHOIO M3 CYLIECTBYIOIIMX IO BHIOODY.
[Iporpamma sBIsieTCS COAEPKATEIbHBIM M  METOJWYECKUM OPHEHTHPOM IS
COCTaBJICHUS MeJJaroraMu pado4yux Iporpamm.

[IporpamMma y4yeOHOro Kypca «XUMHS B DOKCICPUMEHTaX M 3a1adax»
HallpaBj€Ha Ha JOCTHKEHUE pPEe3yJbTaTOB, KOTOPHIE JOIMOJHSIOT U yriayOJstoT
chopMmynupoBaHHble B (deaepanbHOW paboueld mporpamMme IO y4eOHOMY
npeamety «Xumus» (0a30BbId  ypOBEHb) TpeOOBaHHMS K MPEIMETHBIM
pe3ynbTaTram.

@opMBbl IEATETBHOCT O0YYaIOUIMXCs MPEIyCMaTpPUBAIOT AKTHUBHOCTh U
CaMOCTOSTENIbHOCTh, COYETAIOT WHAMBUAYAJIbHYI0 U TPYNIIOBYIO pPaOOTHI.
CTpyKTypHUpOBaHUE TEMATUYECKOTO IIAHUPOBAHUS B IIPOIPAMME COOTBETCTBYET
HOPSAAKY U3YUYEHHUS Pa3AesIOB U TEM XMMHU Ha 6230BOM YpOBHE B OCHOBHOM IIIKOJIE
n 0O0€ecreynBaeT TEM CaMblM [PEEMCTBEHHOCTb YPOYHOW W BHEYPOUYHOMU
NEATEIBHOCTH.

[TpennoxeHHbIE 3IEMEHTHI COJIEPKaHUs U BUBI I€ATEIbHOCTH 00yYaronXcs
MOTYT OBITh KOHKPETH3MPOBaHBl C YyYETOM HHIMBUIAYaJbHBIX 3allPOCOB
oOyuaromuxcs. PacimimpeHue cojepkaHuss U BHUAOB JIEATEIBHOCTU CBSI3aHO C
BO3MO’KHOCTBIO BEIOOpA Me1aroroM pa3iMyHbIX BAPUAHTOB y4€OHO-METOAUYECKOTO
o0OecrieueHuss Kypca, a TakKKe C CYIIECTBYIOIIMMH YCIOBHSIMHU IIKOJbHON
uH(OPMAITMOHHO-00pa30BaTEILHON CPEIbI.

Jlnst 3HakoMcTBa OOyyaromuxcsi ¢ npodeccusiMu, CBA3aHHBIMU C XUMHUEH U
XUMHYECKON HAyKOW, W TIOBBIICHUS WX MOTHBAallMM K M3YUYECHUIO XUMHUHU
PEKOMEHIyeTCsl BKJIIOYHTH B IMPOTpaMMy 3KCKYPCHM B PErHMOHANbHBIE MY3€H,
npennpusitus, By3bl. CopaepKaTelabHbIE 3JIEMEHThl MPOTPaMMBbl  MO3BOJISIIOT
OpraHM30BaTh Ha UX OCHOBE MPAKTUYECKYI0 M TMOHCKOBO-HCCIEI0BATEIbCKYIO
JesITeNIbHOCTh, PE3yJIbTaThl KOTOPOM MOTYT OBITh HCIOJIb30BAHBI MPU peanu3aluu
OOydJaroImUMUCSl ~ WHAUBUAYAIbHBIX  TPOCKTOB. TeMBl  TPOEKTOB  TakKkKe

PEKOMEHIOBAHO BBIOUPATH C YIETOM PETHOHATBHOMN CHCIIU(BUKH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
YUYEBHOI'O KYPCA
«XUMMUASA B IKCIIEPUMEHTAX U 3AIAYAX»

Peanuzanus mporpamMmbl y4eOHOro Kypca «XHUMHsS B SKCHEpPUMEHTaX U
3aJayax»  HampaBlieHa Ha  oOecleyeHHe JOCTHXKCHHUS  OOy4YaroUUMUCS

JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX O6pa3OBaTeJII>HLIXp€3y.III>TaTOB.

JIMYHOCTHBIE PE3YJIBTATBI:

1) nampuomuueckoe socnumanue:

— IPOSIBJICHUE LIEHHOCTHOT'O OTHOIIEHMS K OTE€YECTBEHHOMY KYJIbTYPHOMY,
HAay4YHOMY U HCTOPUYECKOMY HACIIEINIO;

— IIOHMMaHUE€ 3HAYECHUs XHUMMYECKOM HAYKH B JKU3HU COBPEMEHHOIO
o011ecTBa, B pa3BUTHH SKOHOMUKH Poccuu U CBOEro peruoHa;

— CHOCOOHOCTh BIAJETh JOCTOBEPHOM HHpOpMAIMEl O mepeaoBbIX
JNOCTHKEHUAX U OTKPBITUSAX MUPOBOM U OTEUECTBEHHOW XUMHH;

— 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTpOHCTBE MuUpa U
00111eCTBa;

2) epadcOancKkoeo 60CNUMAHUsL:

— MPEACTABJICHHUE O COLMAIBHBIX HOPMax M NpaBWIaX MEXIMYHOCTHBIX
OTHOIIIEHUN B KOJUIEKTHUBE, KOMMYHUKATUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HCCIEA0BATENIbCKOM, TBOPUECKOW M APYrMX  BHOAX
NEeATEIIbHOCTH;

— FOTOBHOCTH K pa3HOOOPa3HOU COBMECTHOM JIESITEIIbHOCTH MPHU BHITIOTHEHUN
y4eOHBIX, MO3HABATENIbHBIX 33Ja4, BBINOJIHEHUM XUMHUYECKHX SKCIEPHUMEHTOB,
CO37IaHUU YYCOHBIX TIPOEKTOB;

— CTpEMJIEHHE K B3aMMONOHUMAaHUIO U B3aUMOIIOMOIIY B TIpolecce yueOHOoM
NEATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE ITOBEICHHE M ITOCTYIKH CBOMX
TOBApUILEH C MO3WULMMU HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS

HOCJICI[CTBI/IfI IMOCTYIIKOB,



3) popmuposanue yeHHocmu Hay¥HO20 NO3HAHUSL

— MHUPOBO33PEHUYECKHE TIPEICTABIICHUS O BEUIECTBE U XMMUYECKON peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U HEOOXOAUMBIE IS
MOHUMAaHUS CYIIHOCTH HAYYHOUN KapTHUHBI MUPA;

— 0CO3HAHUE [IEHHOCTH HAyYHOT'O MO3HAHUS JIJISl pa3BUTHUS KaXI0r0 YeJIoBeKa
Y TIPOU3BOAMTENBHBIX CHJI OOIIECTBA B LIEJIOM, POJIHM U MECTa HayKu «XHUMHSD B
CUCTEME HAYYHBIX NPEJCTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTHUSI MPUPOIBI,
B3aMMOCBSI3SIX YEJIOBEKA C IPUPOJHOM U TEXHOJIOTUYECKOU CPEAOM;

4) socnumanue Kyibmypul 300P08bS.

— OCO3HaHUE LEHHOCTH >HU3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
310pOBbIO, YCTAHOBKA Ha 3J0POBBIM 00pa3 JKU3HU;

— OCO3HaHHME HEOOXOIUMOCTH COOJIIOJIEHUSI TMpaBUi OE30MacHOCTH IpH
oOpanieHu ¢ XUMUYECKUMHU BEIIECTBAMH B YUCOHBIX U )KU3HEHHBIX CUTYyAIIUsX;

5) mpyooeoe 6ocnumanue:

— (hopMUpOBaHKE [IEHHOCTHOTO OTHOILEHUS K TPYJOBOU NESITEIBHOCTH KaK
€CTECTBEHHON MOTPEOHOCTH YETIOBEKA U K UCCIEA0BATENLCKON EATETbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

— pa3BUTHE MHTEpeca K MPoQeCcCusiM, CBA3aHHBIM C XMMHEH, B TOM YUCIIE K
npodeccusiM HayqyHOU chepbl, 0COZHAHHE BO3MOXKHOCTH CaMOpPEaInu3alii B 3TON
cdepe;

6) sxonocuueckoe socnumanue:

— OCO3HaHUE HEOOXOIMMOCTH OTHOLIEHUS K MPUPOJI€ KaK UCTOUHHUKY JKU3HU
Ha 3emMJie, OCHOBE €€ CYILIECTBOBAHUSI;

— MIPUOOPETEHHE ONbITA TIJIAHUPOBAHUS IOCTYIIKOB M OLICHKH UX BO3MOXHBIX
MOCJIEICTBUM ISl OKPY>KAIOIIEH Cpefibl;

— CMTOCOOHOCTH TPUMEHSThH 3HAHMS, TIOJTyYaeMble TTPU U3YUCHUH XUMHUH, JJIS
pelIeHus 3a7a4, CBSI3aHHbBIX C OKPYKaOIIEe Cpesoi;

— aKTUBHOE HENPUATHUE NEUCTBUM, IPUHOCIIIUX BPEI OKPYKAIOLIEH CpeIe;

— TOTOBHOCTH K YY4aCTHUIO B HpaKTI/I‘ICCKOI\/'I ACATCIBHOCTH AKOJIOTUYECKOMN



HaIIpaBJICHHOCTH.

METAIIPEIJMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIE YHUBEPCAIbHbBIE YUeOHbIE 1elicTBUS

ba3zosvie nocuueckue oeticmausi:

— PacKpbIBaTh CMBICT XUMUYECKUX MOHATUN (BBIIETSATH UX CYIECTBEHHbIE
NPU3HAKH, YCTAaHABIMBATH B3aUMOCBSI3b C IPYTUMHU TOHITHSIMU);

— aHaNMM3UpOBaTh, CpPaBHHWBATh, 0000MMATh, BHIOMPATH OCHOBAHUS IS
KJacCu(UKAMM W CHUCTEMAaTHU3allUUd XUMHYECKUX BEHIECTB W XUMHUYECKUX
pEeaKINiL;

— YCTaHaBIIUBaTh MPUYUHHO-CIICJICTBEHHBIE CBS3M MEXIY OOBEKTaMHU
U3YUYEHUS;

— CTPOUTH JIOTMUECKUE PACCYXKICHUSI (MHIYKTUBHBIC, JCHYKTHUBHBIC, IO
aHAJIOTHH);

— TIpearaTb KpPUTEpPUM W  BBISBIATH OOLIME 3aKOHOMEPHOCTH H
IPOTUBOPEUHS B U3YUAEMBIX IIPOLIECCaX U SIBICHUSAX;

— JIeTIaTh BBIBOABI U 3aKJFOUCHUS; YMEHUS IPUMEHSTH B MPOLIECCE TTO3HAHUS
MOHATHS (MIPEIMETHBIC U METANIPEIMETHBIC), CAMBOJUYECKHUE (3HAKOBBIC) MOJIEIH,
UCTIOJIb3yeMble B XUMHUHU, TIPEOOpa30OBBIBATH MOJEIbHBIE TMPEICTaBICHUS
(XuMHUYecKHil 3HaK, XUMHUUYecKas popMylia, ypaBHEHUE XUMUUECKOU PeaKkiliu) Mpu
pelieHun y4eOHbIX 3a/a4;

— XapakTepu30BaTh HM3y4YaEMble XHMHYECKHE BELIECTBA W XUMHUUYECKHUE
pPEeaKIMK C YYETOM MOJICJIbHBIX MPECTAaBICHUMN.

ba3zosvie uccneoosamenvckue oeticmsusi:

— TMPUMEHATHh METOJbl HAay4YHOTO T[O3HAHUS BEIIECTB W SBJICHUW Ha
AMIIUPUYECKOM U TEOPETUYECKOM YPOBHSX B Y4E€OHOM IO3HABATENbHOW M
IIPOEKTHO- UCCIIEN0BATENBCKON EATEIbHOCTH;

— aHanu3upoBaTh (aKThl, BBIBIATH M (QOPMYIHpPOBATH MpoOIEMY,
ONpeaeNnsaTh 1eib U 337]a41, COOTBETCTBYIOIIUE PEIICHUIO MPOOJIeMbl; MpeiaraTh

OMUCATENbHYIO WIN OOBSICHUTENbHYIO THUIIOTE3Y U OCYIIECTBISTH €€ MPOBEPKY;



IPOBOJUTH U3MEpEHUs HEO0OXOIUMBIX napameTpoB, BBIYKCIICHUS,
MOJCIIUPOBAHUE, HAOMIONEHUS W OSKCIEPUMEHTHI (peajbHbIe W MBICICHHEIE),
CaMOCTOSTENIbHO MPOTHO3UPOBATh PE3YNbTaThl, (HOPMYIUPOBATH OOOOIIECHUS U
BBIBOJIBI 11O pe3yJIbTaTaM IIPOBEICHHOTO OMBITA, UCCIEAOBAHUS, COCTABIIATh OTYCT
0 MpoJIeNIaHHO padoTe;

Paboma ¢ ungpopmayueri:

— OpHUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHWKAX wWH(popManuu (HAydHO-
MOMyJIsipHAsl JIUTepaTypa XUMHUYECKOTO COJEpIKaHMs, CIPABOYHBIC TOCOOUS,
pecypcol MHTepHeTa);

— aHANMM3UPOBATh HHPOPMAIIHIO M KPUTHIECCKH OIICHUBATH €€ JOCTOBEPHOCTH
1 HEPOTUBOPECUMBOCTH, OTOMPATh U MHTEPIIPETUPOBATH HH(POPMAITHIO, 3HAUUMYIO
JUTSI peltieHus: yueOHOM 3a1a4u;

— IPUMEHSTH Pa3IUYHbIC METO/bl, HHCTPYMEHTHI U 3alpOChl MIPU TOUCKE U
orbope WHGOPMANMKM WM NAaHHBIX W3 HCTOYHUKOB C YYETOM TIPEII0KCHHOMN
y4eOHOM 3a71a4M U 33IaHHBIX KPUTEPUEB;

— BBIOMpaTh, AHAIM3UPOBATH, CUCTEMATHU3MPOBATH W HHTECPIPETUPOBATH
UHGOPMAIUIO PA3JIUYHBIX BHAOB U (OPM TMpeACTaBICHHUS (CXEMbl, Tpapuku,
JMarpaMMbl, TaOJUIBI, PUCYHKHU U ApyTHE (HOPMBI);

— WCIIONB30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEJICTBA paOOTHI ¢ XUMHUYIECKON
uHpopmanue;

— MPUMEHSTH 3HAKU U CUMBOJIBI, (OPMYJIbl, a0OpeBUATYPHI, HOMEHKJIATYPY,
UCTIONB30BaTh M MPEoOpa3oBBIBaTh  3HAKOBO-CHMBOJHUYECKHE  CPEICTBA
HaTJISITHOCTH.

Kommynuxamusnvle ynugepcanonwle yuedHvie 0eliucmsust’

— YMEHHE 3a/laBaTh BOMNPOCHI (B XOJ¢ auajiora U (WJIM) JUCKYCCUHU) IO
CymecTBy  oOcyxkmaemMoil  TeMbl, (OPMYIHpPOBATH CBOU  MPEIOKCHUS
OTHOCHTEJILHO BBITTOTHCHUS TPEIJIOKCHHOHN 3a/1a4H;

— TpuOOpETEeHHE ONbITa TMPE3CHTAIUU  PE3YJIHTATOB  BBHITIOJHCHUS

XUMHUYECKOTO IKCIIEpUMEHTa (JTa0OpaTOPHOTO OMBITA, Ja0OPATOPHOU pabOTHI TIO
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HCCIIEIOBAHUIO CBOMCTB BEUIECTB, Y4EOHOTO MIPOEKTA);

— 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHM MO3HABATEIBHOU U
HCCIIEIOBATENILCKON JEATENIbHOCTH MPU PEIICHWH BO3HUKAIOMIMX MPOoOJIeM Ha
OCHOBE yu€Ta OOILIMX MHTEPECOB U COTJIACOBAHUS MO3UIUHN (00CYyX ACHUS, 0OOMEH
MHEHUSMH, «MO3TOBBIE IITYpPMbI», KOOPAMHAIIUS COBMECTHBIX JIEWCTBHIA,
OTpEeICJICHUE KPUTEPHUEB MO OIIEHKE KaueCTBa BHIMIOJIHEHHOW paOOThI U IPYTHUE).

Pezynamuesnvle ynusepcanvhvie yueonvie oeticmeus:

— YMEHHE CaMOCTOATEIbHO OMPECIITh IeU JAEATeIbHOCTH, TIIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATH M MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JesITeIbHOCTD, BRIOMPaTh Haubosee 3(h(PeKTUBHBIE CITOCOOBI peIlIeHUs YICOHBIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOSATEIBHO COCTaBISATh WJIM KOPPEKTHPOBAThH
NPENJIOKEHHBIA alNTOPUTM JCHCTBUN TMPH BBIIOJHEHUHM 33JaHUN € y4ETOM
MOJIYYCHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEaKIIHIX,
OILICHMBATh COOTBETCTBHE IMOJIYYCHHOTO pe3ysbTaTa 3asBICHHON LEIH, YMEHHUE
UCIIOJIb30BATh U aHAJIM3UPOBATH KOHTEKCTHI, TIPe/JlaraeMbI€ B yCIIOBUU 3aJJaHUMN. —
CaMOCTOSTENIbHO BbIOMpATh CIOCOO pelleHus] y4eOHOW 3amaun (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHUs, BHIOMPATh Hambojee MOAXOIANINN C y4eToM
CaMOCTOSITEJIbHO BBIJICTIEHHBIX KPUTEPHEB), TJIAHUPOBATH CBOIO paboOTy Mpu

pelIeHN Y4eOHOU TN UCCIIeI0OBATENbCKOM 3aJauH.

HHPEAMETHBIE PE3YJIBTATBI

K xoHumy oOydyeHuss B 8 KJjacce mnpeaMEeTHbIE pPE3yJbTaTbl H3Y4YEHUs
yueOHOro Kypca «XuUMHUS B IKCIEPUMEHTaX M 3ajadax» JOJDKHBI OTpa)kaTh
c(hOpPMHUPOBAHHOCTD y 00YHAIOLIUXCS YMEHUIA:

— pacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHSATUH: aTOM, MOJIEKYJIa,
XUMUYECKUN D3JIEMEHT, METaJlJl, HEMETAJI, aJUIOTPOIHs, IPOCTOE BEIIECTBO,
CJIO)KHOE BELIECTBO, CMeCh (OJHOpPOJHAsT W HEOJHOPOAHAs), BAJIEHTHOCTb,
OTHOCUTEJIbHAS aTOMHAsi U MOJIEKYJISIpHas Macca, KOJIMYECTBO BEUIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBas [JOJISI XMMHUYECKOrO DJIEMEHTa B COEIUHEHUU,

MOJ'DIpHI:Iﬁ 06T>éM, OTHOCHUTCIBHAA IIJIOTHOCTH I'a30B, OKCHU A, KHUCJI0Ta, OCHOBAaHUC,
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coJib, aM(pOTEpHBIA OKCUJ, aM(pOTEPHBIA THUIPOKCHUA, XUMHUYECKas peakuus,
KJIacCU(UKaLMs PeaKIUi: peakIMi COSTUHEHHS], PEaKIINH PA3JI0KEHUS, PEaKIIUU
3aMEIIeHMs], Peaklud OOMeHa, 9K30- U HHIAOTEPMUYECKHUE PEaKIUM; TEIJIOBOU
ahdexT peaknuu; SAPO aToMa, IESKTPOHHBIA CIIOM aToMa, aTOMHAas OpOWTAIIb,
paguyc aTomMa, XMMUYECKasl CBsI3b, MOJISIPHAs W HEMOJISIPHAS KOBAJIEHTHAs CBS3b,
WOHHAasl CBA3b, HOH, KaTUOH, AaHHWOH, pacTBOp, MaccoBas JOJs BEIIECTBA
(IpoueHTHas: KOHIIEHTpalLKs) B PaCTBOPE, MOJISIpPHAST KOHLEHTpAIUs BEIIECTBA B
pacTBOpe; BJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJIEHUS, OKHUCIUTENN U
BOCCTaHOBUTEINH, OKHUCJIEHUE U BOCCTaHOBJICHHE, OKHCITUTENBHO-
BOCCTaHOBUTEJbHBIE PEAKLIUH, METO/I AJIEKTPOHHOTO OajaHca;

— WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHUYECKHX TMOHATHUA H
MPUMEHSTH 3TH HOHITHUS [IPU ONUCAHUH BEUIECTB U UX MPEBPALLCHUI;

— UCTOJIb30BaTh XMMUYECKYIO CUMBOJIUKY JIJIsl COCTABJICHUS (POPMYJI BELLIECTB
Y YPaBHEHUW XMMHYECKUX PEAKIIU;

— ONpPEAeNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMSIX,
CTENEHb OKHCIIEHHUS DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX, MPUHAJICKHOCTD
BEUIECTB K ONPEIEICHHOMY KJ1acCy COeIMHEHU N0 (hopMyJiaM, BUAbI XUMUYECKOU
CBsI3M (KOBAJEHTHON U NOHHON) B HEOPraHUUYECKUX COECTMHEHUSX;

— PAcCKpbIBaTh CMBICI 3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, MOCTOSHCTBA
cocraBa, llepuonnueckoro 3akonHa J[.1I. MeHnneneeBa, aTOMHO-MOJEKYISPHOU
TEOpHH, 3aKOHA ABOTaJipo U €ro CIEACTBUM, IPEACTABICHUN O HAYYHBIX METOJAX
NO3HAHUSA, B TOM YHUCJIE DJKCIEPUMEHTAIbHBIX W TEOPETHUUECKUX METOIax
MCCJIEIOBAHMS BELIECTB U U3YUYEHUSI XUMUYECKUX PEAKIUH;

— JI€EMOHCTPUPOBATh MOHMMAHHE NEPUOJUYECKON 3aBUCMMOCTH CBOWCTB
XUMUYECKUX DJIEMEHTOB OT UX mnojoxkeHus B Ilepuoanueckoil cucreme:
ONHUCHIBATh M XapakTepus3oBaTh TabinuyHyro (opmy [lepmoguueckoir cucTembl
XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas noArpynna (A-rpynmna)» u
«mmobounas noarpymnmna (b-rpymnma)y, «Maibie mepruoab» U «O0JbIINE TIEPHOIBD,

COOTHOCHUTD 0603Ha‘-IeHI/I$I, KOTOpPBIC HMCHOTCSI B Ta6J'II/ILIe «Hepnozmqec:Ka;[
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cuctemMa xuMuueckux onemeHToB .M. MeHngeneeBa», €  4YHCIOBBIMU
XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsij
a5pa, 00Ilee YHMCIIO 3JIEKTPOHOB U pacHpeieICHUE UX MO SJIEKTPOHHBIM CIIOSIM);

— OOBSCHATH CBSI3b IOJIOXKEHUA 3JieMeHTa B llepuonnyeckodl cucreme c
pacupenesieHueM 3JIEKTPOHOB [0 SHEPreTHYECKUM YPOBHSIM, NOJYPOBHSIM H
opOuTAISIM aTOMOB TMEPBBIX YETHIPEX MEPUOJIOB;

— KJIaccU(PUIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHUYECKHE BEIECTBa,
XUMUYECKUE PEAKIUU (110 YACITY U COCTAaBY YYACTBYIOLIUX B PEAKIIMH BEILIECTB, 10
TerioBoMy 3G heKTy);

— XapakTepu3oBaTh (OMUCHIBATh) (PU3MUECKHE U XUMHUYECKHE CBOMCTBa
MPOCTBIX U CIIOXKHBIX BEIIECTB: KUCIOPOAA, BOJOPOAA, BOJbI, OOLUIME XUMUYECKUE
CBOMCTBAa OKCHJIOB, KMCJIOT, OCHOBAaHUN U COJIEH, T€HETHYECKYIO CBS3b MEXKIY
HUMH, TOATBEPKAAsi IPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIUN;

— OMUCBIBAThH POJIb KUCIOPOa, BOAOPOAA U BOJIbI B TPUPOJIHBIX Mpolieccax, B
KUBBIX OpraHU3Max, UX MPUMEHEHUE B PA3IUYHBIX OTPACIISIX MTPOMBIILJIEHHOCTH,
BO3MOKHO€ HUCTIOJIb30BAaHNE B COBPEMEHHBIX TEXHOJOTHSIX;

— OOBSCHATH U MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTHU OT HX
COCTaBa U CTPOCHHUS, BOBMOXKHOCTH MPOTEKAHHUS XMMHUYECKUX TMPEBpPAIICHUN B
Pa3JIMYHBIX YCIOBHUSIX;

— BBIUHCIISATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JOJIF0 XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUH,
MacCOBYIO JIOJI0 XMMHUYECKOIro 3JeMeHTa 1Mo (popmysie COeTUHEHUs, HaXOAUTh
npocTerryro GopMyITy BEHIECTBA IO MAaCCOBBIM WJIM MOJIbHBIM J0JISIM 3JIEMEHTOB,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MOJSIPHYIO KOHIIEHTPALMIO BEILECTBA B
pacTBope, IPOBOJAUTH PACUETHI 10 YPABHEHUAM XUMHUYECKON PEAKIINY;

— pelIaTh pacy€THHIE 3a/1a4 110 U3y4aeMbIM TeMaM Kypca XUMUU Pa3IUYHbIX
TUIIOB U YPOBHS CJIOXKHOCTH, B TOM YHCJIC OJIMMIIMAJIHbIE, BEIOUpasi aJeKBaTHYIO

(Gu3NYECKyI0 MOJIENb, C UCIIOIB30BAHUEM 3aKOHOB U (POPMYJI, CBSA3BIBAOIINX
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(bu3nUecKre BEITMYNHEI;

— MPUMEHSTH OCHOBHBIC OTIEPAITNH MBICIIUTEIHHON ACSITETLHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CUCTEMATH3aINI0, KIIAaCCU(DUKAITNIO, BBISIBICHUE
NPUYUHHO- CJICICTBEHHBIX CBsI3€l — Il W3YYCHHsS] CBOWCTB BEIIECTB H
XUMHUYECKUX PEaKIni, €CTeCTBEHHO-HAyYHbIE METO/IbI MO3HAHUS — HAOI0ICHUE,
W3MEpPEHHE, MOJICITUPOBAHNE, SKCIEPUMEHT (peaJbHbI W MBICICHHBIA) — IS
OCBOCHUS YI4EOHOTO COJIEpKaHUS;

— PpAacKphIBaTh CYIIHOCTH IIPOIIECCOB OKHCICHHUS W BOCCTAaHOBJICHWS,
COCTABJISITh YPABHEHHUS IPOCTHIX OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEaKIIUA
(METOIOM 2JIEKTPOHHOTO OajaHca);

— YCTaHABIWBATH CBS3W MEXIY peajbHO HAOIIOJAEMBIMH XUMUYECKUMHU
SBJICHUSIMU U TIPOIECCAMU, MPOUCXOISAIIUMHU B MaKpO- U MUKPOMUPE, OOBACHSThH
IPUYUHBI MHOTOOOpa3usl BEIIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUSIMU
JIPYTUX YI€OHBIX MPEIMETOB;

— coOmogaTh TmpaBuiia 0Oe€30MacHOM paboThl B JlabopaTopuu MpH
WCIIOJIb30BaHUM XWMHYECKOW TIOCYABl M OOOpYIOBaHWS, a TakKe TIpaBHIIa
oOparieHusi C BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIUSMH BBIMOJTHEHUS
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX PalOT MO TMOTYYEHHUIO U COOMPAHHIO
ra3zo00pa3HbIX BEIECTB (BOAOPOAA U KUCIOpPOAa), MPUTOTOBICHUIO PACTBOPOB C
OTpENEICHHOW MAacCOBOM  JI0JIeH pacTBOPEHHOTO  BEIIECTBA, PEIICHHUIO
OKCIIEPUMEHTAIBLHBIX 3a7ad 1Mo TeMe «OCHOBHBIE KIIACChl HEOPTaHHMYECKUX
COCTUHCHUI;

— JIEMOHCTPUPOBATh BJIAJCHHE OCHOBAMHU XWUMHUYECKOHW TPaMOTHOCTH,
BKJIFOYAOIICH yMEHUS 0€30MacHOTO 0OpaIeHus ¢ BEIIECTBAMU, UCIIOIh3yEMbIMH
B TIOBCEHEBHOM JKM3HU, a TAK)KE 3HAHUE TIPABUIT IIOBEJICHUS B LIETIAX COCpEKEHUS
3J10pOBbSL U OKPY’KAIOLIEH CPEBI;

— Yy4aCTBOBATh B MPOCKTHO-MCCIICIOBATEIBCKON JIEITCIIBHOCTH XHMHYECKOM

1 XUMHKO-3KOJIOTHYECKOM HaIpaBJICHHOCTH.
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K xoHmy oOydyeHuss B 9 KJjacce mnpeaMeTHbIE pPe3yJbTaTbl H3y4YEHUs
y4eOHOTO Kypca «XWMHUS B OKCICPUMEHTAX W 3ajadax» JIOJDKHBI OTpaXkaTh
c(hOpPMHUPOBAHHOCTD y 00YYAIOIIUXCSl YMEHUI:

— PacKphIBaTb CMBICI OCHOBHBIX XUMHYECKHX TMOHSATHI: XUMHUYECKUU
3JIEMEHT, aTOM, MOJEKYJId, WOH, KAaTHOH, AaHHWOH, JJIEKTPOOTPULIATEIBLHOCTD,
CTENEHb OKHCIICHUS, XMMUYECKasl peakius, TeIioBoil »(hdexT peakuuu, MoIb,
MOJIIPHBINA 00BEM, PacTBOP;

—  DJICKTPOJMUTHI, HEANEKTPOJUTHI, SJIEKTPOJIUTHYECKAS IHCCOLMALIMS,
peakiMy HOHHOTO OOMeHa, THAPOJIM3 COJiel, oOpaThMble U HeoOpaTUMBbIE
peaxkumu, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE peaxkumu, OKHCJIUTEIb,
BOCCTAHOBUTENb, OKHCIEHHUE W BOCCTAHOBIICHHE, OJJIEKTPOJIM3, aAJUIOTPOIINS,
aM(OTEpPHOCTb, XUMHUYECKasl CBs3b (KOBaJCHTHAs, WMOHHAs, MeTajuInyecKasi),
MEKMOJICKYJIIPHbIE B3auMOJACHCTBUS (BOJOpOJHAsl CBs3b, CUIbI BaH-gep-
Baanbca), KOMIUIEKCHBIE COCIUHEHUS, KPUCTAJUIMYECKUE PEIICTKH, KOPPO3Us
METAJUIOB, CIUIABBI; CKOPOCTb XWUMHYECKOW pPEaKUWH, KaTaau3, XUMHYECKOE
paBHOBECHE, DJIEMEHThl XHMHUYECKOM TEPMOJMHAMUKMA KaK OJHOW U3
TEOPETUUECKNX OCHOB XMMUU; MPEJIeNbHO AomycTuMas konueHtpamus (I11K);

— WUIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHYECKUX TMOHSITUA U
IPUMEHSTH 3TH HOHITHUS [IPU OMUCAHUU BEIIECTB U UX MPEBPAILCHHUI;

— WCIOJIB30BaTh XUMUYECKYI0 CUMBOJIMKY JIJIsi COCTaBJICHUS (DOPMYJT BEIIECTB
Y YPABHEHUM XMMHYECKUX PEAKIIUM;

— OMPEIEIIATh BAJEHTHOCTDh U CTEIIEHb OKUCIIEHHUS! XUMUYECKUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOrO COCTaBA, PUHAJIEAKHOCTh BEIIECTB K ONPEACICHHOMY
KJIacCy CcoeIMHeHuM mo GopmyniaMm, BUAbI XUMUYECKOW CBSI3U (KOBaJICHTHOM,
MOHHOM, METa/NIMYeCKON) B HEOPraHUYECKUX COCIAMHEHUSX, 3apsj HOHA IO
XUMHUYECKON (QopmyJie, XapakTep cpellbl B BOJHBIX PAcTBOpPaxX HEOPTaHUYECKUX
COEIMHEHUM, TUI KPUCTAJUIMYECKOMN PEIIETK KOHKPETHOTO BEIIIECTBA,

— packpsiBaTh cMmbici llepumogmueckoro 3akona J[.M. MengeneeBa wu

ACMOHCTPUPOBATb €TI0 IMMOHUMAHHC: OIIMChIBATL U XapPaKTCPHU30BATh Ta6JII/I‘{HYIO
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dopmy Ilepronnueckoil CHUCTEMbl XUMUUYECKUX JJIEMEHTOB; OOBSICHATH CBS3b
MOJIOKEHHUS yieMeHTa B [lepuoanyeckoil cucteme ¢ pacnpeieieHueM JIEKTPOHOB
10 DHEPreTUYCCKUM YPOBHSIM, TOJYPOBHSM U OpOUTAISIM aTOMOB IIE€PBBIX
YEThIPEX MEPHUOJIOB; BBIJECIATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOICTB
AJIEMEHTOB W HMX COCAMHEHUM (KHUCIIOTHO-OCHOBHBIX U  OKHCJIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX CBOMCTB OKCHIOB U THAPOKCHIOB) B IIpeieiax MallbIX
MEPHUOJIOB U TJIABHBIX NOATPYIIN C YYETOM CTPOECHUS UX ATOMOB;

— PACKpBIBATh CMBICII TEOPHUM HJIEKTPOJUTHYECKON AUCCOLMAILAM, 3aKOHA
I'ecca u ero cnencTBuii, 3aKOHA JIEUCTBYIOIIMX MacC, 3aKOHOMEPHOCTEU
W3MEHEHUSI CKOPOCTM XHWMHMYECKOM PEaKklWH, HaMpPaBJICHHUS  CMEUICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT Pa3JIMYHbIX (PaKTOPOB;

— KJIacCCU(UIIMPOBATh XUMHUUYECKHE AJIEMEHTHI, HEOPraHMYECKHE BEICCTBA,
XUMUYECKHUE peakinu (110 YUCIy U COCTaBYy YYACTBYIOIIUX B PEaKIMU BEIIECTB, 1O
TEIIOBOMY 3(P(dEeKTy, MO arperaTHOMY COCTOSIHHUIO PEareHTOB, MO0 H3MEHECHHIO
CTEIICHEH OKHCJICHUS XHMHYECKHUX JJIEMEHTOB, IO OOpPAaTHMOCTH, IO YYaCTHIO
KaTajau3aropa);

— XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB HEOPTAHWYECKUX COCIMHEHUM, MOATBEPKIAs 3TO ONKHCAHUE
NpUMEPAMHU  MOJIEKYJIAPHBIX W MOHHBIX yYPaBHEHUW  COOTBETCTBYIOIIMX
XAMUYECKUX PEaKIUM;

— COCTaBJSITb YPAaBHEHMS: DICKTPOJIUTHYECKONW JUCCOLMALNMU KHUCIOT,
IIeJI0YEH U COJICH; MOTHBIC U COKPAIIICHHBIC YPaBHEHHUS PEaKIIMii HOHHOTO 0OMEHa;
peaKuMii, MOATBEPXKAAIOIMIMX CYLIECTBOBAHUE TE€HETUYECKOM CBA3U MEKIY
BEIIIECTBAMU PA3JIMYHBIX KJIACCOB;

— PpackpbIBaTh CYIIHOCTh IIPOLIECCOB THUAPOJIM3A COJIEU IOCPEICTBOM
COCTAaBJIEHUS KPATKUX MOHHBIX U MOJICKYJISIPHBIX YPABHEHUN PEAKIUNA, CYIIITHOCTh
OKHMCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMM  TOCPEACTBOM  COCTaBJICHUSA
3JICKTPOHHOTO OajaHca dTUX PEaKIIN;

— IPCACKA3bIBATL XapaKTEP CPCAbl B BOAHBIX paCTBOpax COJIGI\/'I;
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— XapakTepu3oBaTh (OMNUCHIBATh) (U3MUECKHE W XHMHYECKHE CBOWCTBA
MPOCTHIX BEMIECTB (KUCIOPO, 030H, TpaduT, anmas, KpeMHUH, a3oT, pochop, cepa,
XJIOp, HATpUM, KaJlMi, MarHui, KaJbLUH, aTOMHUHUN, XEJIE€30, MEIb, IHUHK,
cepeOpo) M 00pa30BaHHBIX MMM CJIOXKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX
pacTBOpOB (aMMHaK, XJIOPOBOAOPOA, cepoBomopon, okcuasl yriepoma(ll, 1V),
kpemuusa(1V), azora(l, 11, II1, IV, V) u dochopa(lll, V), cepri(I1V, VI), cepuucras,
cepHasi, a3oTHas, ¢GochopHas, YrojibHas, KpPEMHHUEBAas KHUCJIOTHI, OKCHUIBI H
ruapokcusl MetauioB [A—IA-rpynm, amomunus, meau(Il), nuaka, xeneza(ll u
11));

— TOSICHSITH COCTaB, OT/EJbHBIE CIOCOOBI MOMYUYEHUSI U CBOMCTBA CIOKHBIX
BEIIECTB (KUCIOPOICOACPIKAIINE KUCIOTHI XJIOpa, a30THCTasl, OOpHAas, yKCycHas
KUCJIOTBI U X COJH, Tajorenu sl kpemuus (1V) u dpochopa (111 u V), nepmanranat
KaJus;

— ONHUCBHIBaTh POJb BAKHEUIINX HW3yYaeMbIX BEHIECTB B TPHPOIHBIX
mpolieccax, BIUSHUE HA )KUBBIC OPTAHU3MbI, IPUMEHEHHUE B PA3JIMYHBIX OTPACIIAX
DKOHOMUKH, WCIOJIb30BAHUE JIJIA CO3/aHHMsI COBPEMEHHBIX MAaTepUalOB M
TEXHOJIOTHH; TPOBOJUTH PEaKIMH, MOATBEP)KIAIONINE KAadyeCTBEHHBIH COCTaB
Pa3IUYHBIX BEIIECTB, PACTIO3HABATH OMBITHBIM MYTEM COJEPKAIIUECS B BOJHBIX
pacTBOpax HWOHBI: XJOpHUI-, OpoMua-, noaua-, cyibdar-, docdar-, kapboHat-,
CUIMKAT-, CynbpuT-, Cynbdua-, HATpAT- W HHUTPUT-UOHBI, THUIPOKCHI-HOHBI,
KaTHOHBI aMMOHHUS, MarHWs, KaJbIUs, aTlOMUHUA, kene3a(2+) u kemesza(3+),
meau(2+), uuHKa;

— OOBSICHATH U TIPOTHO3UPOBATH CBOMCTBA BAKHEHIIINX M3y4aeMbIX BEIICCTB
B 3aBUCHUMOCTH OT UX COCTaBa U CTPOCHUS, TPUMEHEHNE BEIIECTB B 3aBUCUMOCTHU
OT WX CBOWCTB, BO3MOXXHOCTh IIPOTCKaHUS XUMHUYECKHUX IPEBpAICHUN B
Pa3UYHBIX YCJIOBHUSIX Ha OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XHUMHYECKOU
KHHETHKU ¥ TCPMOIUHAMUKH;

— BBIUUCIISATh OTHOCUTEIbHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,

MaCCOBYIO JIOJII0 XMMHYECKOTO AJIeMEHTa Mo (opMyJie COCTUHEHHUS, MaCCOBYIO
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JI0JIF0 BEIIECTBA B PAacTBOPE, MOJBHYIO JOJI0 XUMHUYECKOIO DJJEMEHTa B
COCAMHEHUU, MOJIAPHYIO KOHIICHTPAIIMIO BEIIECTBA B pPacTBOpPE, HAXOIUTh
npocTeniryo GopMyIry BEIIECTBA IO MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MIPOBOAUTH PACUETHI 10 YPABHEHUSIM XUMHUUYECKUX PEAKIIUN C YUETOM HEI0CTaTKa
OJIHOTO U3 pEeareHTOB, MPAKTHUYECKOr0 BBIXOJA MPOJYKTa, 3HAUYCHHUS TEIJIOBOTO
s dexTa peakiuu, onpeaeiaTb COCTaB CMECe;

— pemaTh pacy€THBIC 3a/1a4U MO U3Yy4aeMbIM TEMaM Kypca XUMUH Pa3TUYHBIX
TUTIOB W YPOBHS CII0KHOCTH, B TOM UYHCJI€ OJIMMIIMA/IHbIC, BHIOUpAsk aJeKBATHYIO
(GU3NUECKyI0 MOJIeNb, C HCIOJIb30BAaHUEM 3aKOHOB U (POPMYJI, CBSI3BIBAIOIIMX
bu3nYeCKre BETUYUHBI;

— coOmoparh mpaBuja Oe30macHoM paboTel B JabopaTopuud MpH
UCIIOJIb30BAaHUU XUMUYECKOW TMOCyAbl M O0OOpYIOBaHHUSA, a TakKe MpaBHiia
oOpamieHusi C BEIIECTBAMHU B COOTBETCTBHU C HMHCTPYKIHMSIMHU BBITIOJHEHUS
Ja00pATOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYCHHUIO U COOUPAHUIO
ra3oo0pa3HbIX BEHIECTB (aMMuaka ¥ YIJIGKUCIOTO Ta3a) M PEIICHUIO
AKCIEPUMEHTANIbHBIX 3a7ad [0 TeMaM Kypca, TMPEACTaBIATh PE3yJbTaThl
dKCIIEpUMEHTa B (hopMe BBIBOJIOB, J0KA3aTEIBCTB, IPa)UKOB, TAOIHUI] U BHISBIIATH
AMITMPUYECKUE 3aKOHOMEPHOCTH;

— MPUMEHSATh OCHOBHBIE OTEPAIIMHN MBICIUTEIBHON ACATEIbHOCTU (aHATU3 U
CUHTE3, CpaBHEHHE, O000O0IleHHe, CHUCTeMaTU3alNIO, BBISBICHUE MPUYUHHO-
CJIEACTBEHHBIX CBS3€i1) MPU W3YyUYECHHHU CBOWMCTB BEIIECTB U XUMUYECKHUX PEAKIINT,
BJIQJIETh €CTECTBEHHO- HAYYHBIMU METOJaMU NT03HaHUs (HaOJI0ieHUE, U3MEPEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peaibHbIM U MBICIICHHBIN );

— TPUMCHATH TIpaBWJIa 0€30MacHOTO OOpalIeHHss C  BeEIIeCTBAMH,
UCIIOJb3YEMbIMH B TIOBCEJIHEBHOM JKW3HU, IIpaBUJia IMIOBEJACHUS B IIENAX
cOepeKeHrs 37I0pPOBbSI M OKPYXKAIOIIEH MPUPOTHON Cpeabl, MOHUMATh BPE
(omacHOCTh) BO3JCUCTBUS Ha KUBbICE OPTraHU3Mbl OIMPEJCICHHBIX BEIECTB,
MOSICHSATh HA TIPUMEPax CIOCOOBI YMEHBIIICHUS U MPEJOTBPAIICHUS UX BPEIHOTO

BO3JICUCTBUS, 3HAUCHHE JKUPOB, OCITKOB, YTIEBOAOB JIJIsl OPraHN3Ma YEJIOBEKa,;



— WCIIOJb30BaTh MOJyUYEeHHbIE MPECTaBIeHUs 0 cepax npodeccuoHanbHOU
JEATEIIbHOCTH, CBA3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTUSAMU, KAK OCHOBY
JUIsE IPO(PECCUOHAIIBHOM OpPUEHTAIMU U JJIsi OCO3HAHHOTO BBIOOpA XMMHH Kak
MpoIIBHOTO TpeaMeTa MPH TPOJOJDKEHWHW OOY4YEHUS Ha YpPOBHE CPEIHETro
ob1ero oOpazoBaHus;

— y4acCTBOBAaTh B MIPOEKTHO-UCCIIEIOBATEIBCKON JEATEIbHOCTH XUMUYECKON

1 XMMHKO-3KOJIOTUYECKOM HaIIpaBJICHHOCTH.
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COILEPXAHME OBYUYEHUA
8 KJIACC

Paznea 1. IllepBoHavyanbHble XMMUYECKHE TOHATHUSA

Xumusi — BakKHasi 00JaCTh €CTECTBO3HAHUS M MPAKTUUYECKOW NESITEIbHOCTH
yenoBeka. [Ipenmer xumun. Posib XMMUK B )KM3HHU 4YellOBEKa. XUMHS B CUCTEME
HayK. Tema wu BemecTBa. @PU3NYECKHE M XUMHUYECKHUE CBOWMCTBA BEIIECTB.
ArperaTHbple COCTOSIHHSI BEHIECTB. [IOHATHE O TEOPETHUUECKUX U SMIIUPUUYECKUX
METO/IaX MO3HAHUA B €CTECTBCHHBIX HayKax. [IpencTaBiieHus 0 HAy4HOM MO3HAHUU
Ha SMIIMPUYECKOM YPOBHE. S3bIK XUMHUH.

[Tonarue o mMeTonax pabOThl ¢ XMMHUYECKMMH BeliectBamu. O0opyaoBaHKe
IIKOJIbHOM XuMudecko mnaboparopuu. IlpaBuna Oe3omacHOro ooOpaileHust ¢
BEIIECTBAMHU U JJA0OPATOPHBIM 00OPYI0BAHUEM.

UucTteie BemiectBa U cmecu. CriocoOwl pazaeneHus: cMeceil. O4rcTka BEIIECTB.

ATOMBI U MOJIEKYJIbI. XUMHUUYECKHUE 3TIEMEHTHI. [[pOCThIE U CII0KHBIE BEIIECTBA.
Mertanibl U HEMETAILIBI.

Xumuueckas (opmyna. OTHocuTenbHass aroMHas Macca. OTHOCUTEIbHas
MOJIEKYJIsIpHass macca. MaccoBasg 10Ji1 XMMHYECKOIO0 JJIEMEHTAa B COEAUHECHUMU.
Haxosxnenue mpocreiiieii (opMyIbl BEIIECTBA 10 MACCOBBIM JIOJISIM DJIEMEHTOB.

KomuuectBo BemiectBa. Monb. MomsipHass macca. Pacuetst mo dopmynam
XMMHUYECKUX COeIMHEHU. MomspHas macca cMecu BeulectB. MoJibHas J0JIA
XUMHUYECKOTO dJieMeHTa B coeauHeHuu. Haxoknenue mpocreimieit Gopmyiibt
BEIIIECTBA MO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

XUMHUYECKAsT Peakuus U €€ MPU3HAKUA. Y CJIOBUS NPOTEKAHUS XUMHUYECKUX
peakuuii. XMMHUYECKUE ypaBHEHUsA. THUIbl XMMUYECKUMX peakuui. Pacyersl 1o
XUMHUYECKUM YPABHEHHUSIM.

IKcnepumenmanbHoe usydenue 6eujecms U sa61eHul.

— W3yuyenue u onucanue (U3MYECKUX CBONCTB 0Opa3I0B HEOPTaHUUECKUX
BEIIIECTB.

— IlpaBuna pa®oTel B 1abopaTopuu U MpUEMBI 0OpallieHus: ¢ J1ab0paTOPHBIM
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000pyIOBaHUEM.

— Pasnenenue cmecen

— Onucanne pU3NYECKUX CBOWCTB 00pa3ll0B HEOPTaHUYECKUX BEIIECTB —
METAJIJIOB U HEMETAJLJIOB.

— HaGmogenune pu3nuecknx U XUMHUYECKUX SBICHUM.

— HaOnrogeHue u onucaHve MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEAKIIUN
Pa3HBIX THUIIOB.

Pewenue pacuémnvix 3a0au no ¢hopMmynaMm ¥ ypaBHEHUSIM XUMHUYECKHX
PEAKLMI pA3]IMYHOTO YPOBHS CIIOXKHOCTH, B TOM YUCIIE€ OJTUMITUAHBIX.
Paszpnen 2. BaxkHeiiue npeacTaBuTe/Id HCOPraHNYECKUX BellecTB

Bosnyx — cmech razoB. CoctaB Bo3ayxa. 3akoH ABorajipo. MossipHblii 00bEM
razoB. OTHoOcUTENbHAss IUIOTHOCTh Tra3oB. OnpeaeneHue OTHOCUTEIbHOU
MOJIEKYJIIPHOM Macchl Ta3000pa3HOrO BEIECTBA MO HM3BECTHOW OTHOCUTEIHHOM
I0THOCTH. OOBEMHBIC OTHOILICHHS Ta30B MPU XUMUYECKUX PEAKITUSX.

Kucnopon. Oxcuapl. Ilpumenenune kucinopoga. CrnocoObl MONTyYSHHUS
KHUCIIOpOo/ia B JIabopatopuu u npomeiniieHHoCTH. [TonsaTre o katanuzarope. O30H —
aJuI0TpoTHasE MOAUUKAIMS KUCIOPOa.

TeroBolt >(PpPekT XUMUYECKON peakiuu, TEPMOXUMHUYECKHE YpPaBHEHWS,
9K30- Y 3HJIOTEPMHUYECKUE PEAKIINH.

Bonopon. Haxoxxnenue Bomopoaa B mpupoje, Ppuznueckue U XUMUYECKHUE
CBOMCTBA, MPUMEHEHHUE, CIOCOOBI MoayueHus. [IoHsITHE 0 KUCTOTaX U COJIAX.

Bona. ®usnueckue cpoiictBa Boabl. Boxa kak pactBopurens. PacTBOpBI.
HacepiieHHble 1 HEHACBHIIICHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
Crioco0bl BhIpaKEHUS] KOHIICHTPAIIMKA PACTBOPOB: MAacCOBas JIOJIS PACTBOPEHHOTO
BEIIIECTBA, MOJIApHAsi KOHIEHTpauusi. Poiab pacTBOpOB B MPUPOJE U B KU3HU
YEJIOBEKA.

Xumnueckne cBoucTBa Boabl. Ilomsitue 00 ocHoBanugx. Ilousitue 00
uHauKatopax. KpyroBopoT Bonabl B MNpHUpoJie. 3arpsA3HEHHE NPUPOIAHBIX BOJ.

OxpaHa ¥ OYUCTKA NPUPOIHBIX BOI.
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Knaccudukanusa nHeoprannuyeckux coeauHenuil. Oxcuabl. Knaccuduxanus
OKCHJIOB:  cojeoOpasytomue (OCHOBHBIE, KHCJIOTHBIE, aMdoTepHbIE) U
HecoJieoOpasyrolue.

@u3N4eCKUe M XapaKTEpHbIE XUMHUYECKHE CBOMCTBAa OKCUIOB. llomydenwue
OKCHJIOB.

[IoHATHE O TMAPOKCUAAX — OCHOBAHUAX M KHCIOPOACOAEPKAIIUX KUCIOTAX.
Kucnorsl. ®uznueckue M XUMHUYECKHE CBOMCTBAa KHUCIOT. llomydeHue KHUCHOT.
Kucnotsl B npupone, NpuMeHEHNE BAXKHEUIITUX KHACIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHMI: IIETOYM U HEPACTBOPUMBIE
ocHoBanus. lllenoun, ux cBoiicTBa M cnocoObl momydeHus. HepacTBopumble
OCHOBaHHUSI, UX CBOMCTBA U CrOcoObl mosyudeHus. AmdorepHocTh. [lonstue 00
aM(OTEPHBIX TUIPOKCUAAX U TIOTyUCHHE.

Conu. Pusnueckue U XxapakTepHble XUMHUUYECKHe cBoMcTBa. [lomydeHne comnei.

I'eneTnueckas CBsI3b MEXy KJIACCAMU HEOPTAHUYECKHUX COCIMHEHUN.

IKchepumenmanbHoe uzydeHue 8eujecme U s61eHUl:

— O3HaKOMJIEHHE ¢ 00pa3liaMHu OKCUIOB U OMMCAaHUE UX CBOWCTB.

— Ilonyuenue, coOupaHue KMCI0pOia, U3yUYE€HUE €r0 CBONCTB.

— ITonydenue u coOMpaHue BOJIOPOIa.

— B3anmonencTBre KUCIOT ¢ METAJIIAMHA

— IlpuroroBneHue pacTBOPOB C  ONPEAENEHHOM MacCOBOM  JOJIEH
PacTBOPEHHOI'O BELIECTBA.

— Onpenenenue pacTBOPOB KHUCIIOT U IIEJIOYEN C TOMOIIBIO UHINKATOPOB.

— BzaumopencTBue KUCIOT C METAJUIAaMH, PEAKIIMKA HeuTpanu3anuu. Peakuus
HEUTpAIU3aLIUU.

— B3aumopeiicTBre pacTBopa cepHOM KUcIoThl ¢ okcuaoM meau(1l).

— IlonydyeHne HEpacTBOPUMBIX OCHOBAaHUM U U3YUYECHUE UX CBOWCTB.

— BrITecHEHME OAHOTO MeTajIa IPYTUM U3 PacTBOPA COJIH.

— B3anmopencTBue ruipoKCcUa MUHKA C PACTBOPAMU KUCIIOT U IIET0YEH.

— Pemenune OKCIICPUMCEHTAJIBHBIX 3aJad II10 TEMC «OCHOBHbBIE KJIACCBI
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HEOPraHUYECKUX COCITMHEHUIN.

Pewenue 3a0au ¢ MCNoJIb30BaHUEM TMOHSATUNA «MaccoBasi JOJsl BEIIECTBA B
pacTBOpe»;  «MOJISIpHAs  KOHLEHTpauus», C  HCHOJb30BAHUEM  KPHUBBIX
pacTBOpUMOCTHU. Pelienne pacu€THbIX 3a/1a4 0 YPABHEHUSM XUMHUYECKUX PEAKIIAA
Pa3HBIX TUIIOB U YPOBHEMW CIIOKHOCTH, B TOM YKCJIE OJTUMITHAIHBIX.

Paznen 3. Ilepuoanueckuii 3axkoH u Ilepuoanuyeckasi cucreMa XUMHUYECKHUX
ieMenToB .. MenpgeaeeBa. CtTpoeHne aToMoB. XHMHYECKAsi CBSA3b.
OKHuCIUTETBHO- BOCCTAHOBUTE/IbHbIC PeaKIUU

[lepnognueckuit 3axkoH J[.M. MenneneeBa. Crpoenme aromoB. Cocras
aTOMHBIX siiep. M3oTomnbl. PagnoakTuBHOCTE. DIIEKTPOHBI. DIIEKTPOHHAS OpOUTATb.
DHepreTU4YecKUe YPOBHHM M TOJIYPOBHH atoMma: S-, P-, d-opOuTtanu. DIeKTpOHHBIC
KOH(UTYpaIUu U SJIEKTPOHHO-Tpadudeckue popmyiibl aToMOB. DU3NUECKUN CMBICTT
NOPSIAKOBOIO HOMEpa, HOMeEpa IMepuoja | rpynmbl 3nemeHTa. CrpoeHue
ANEKTPOHHBIX  000JI0YeK aToMOB mepBbIX 20 XHMHYECKHUX  DJIEMEHTOB
[lepnoanueckont cucremsl .M. MenneneeBa: pacrnpeneiacHue 3JIEKTPOHOB I10
SHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM U opOutTamsiM. DOUHYECKHI CMBICI
[Teprnoanyeckoro 3akoHa.

3aKOHOMEpPHOCTM HW3MEHEHHsI paJuyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJUNIMYECKUX U HEMETAJUIMYECKUX CBOMCTB M0 TpyMmaM u nepuoaam. MsmMmenenue
KUCJIOTHO-OCHOBHBIX CBOMCTB COE€IMHEHUN XUMUYECKHX DJIEMEHTOB B MIEPUOJIAX U
rpynnax. XapakTepUCTHKA XHUMHYECKOTO JJIEMEHTa 10 €ro IOJIOKECHUIO B
[Tepnomnueckon cucreme /.M. Menneneesa.

3nauenue [lepunonnueckoro 3akona u Ileproanueckoil cUCTEMbl XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTUSA Hayku W npaktuku. .M. MenneneeB — ydeHwli U
rpaXKJaHVH.

DNEeKTPOOTPUIATETbHOCTh XUMUYECKUX JJIEMEHTOB. XHUMHYECKasl CBS3b.
Bubl xumuueckol CBSI3U: KOBAICHTHASI MOJISIPHAS CBSI3b, KOBAJICHTHASI HEMOJISIpHAS
CBsI3b, MOHHAS CBs3b. MeXaHM3Mbl 00pa30BaHWsl KOBAJICHTHONW U MOHHOW CBS3H.

DNEeKTPOHHBIE U CTPYKTYpHBIE (popMyIibl BemlecTB. KaTnoHbl M aHHOHBI.
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Kpucrammueckue u aMmop@Hbie BelecTBa. TUIBI KPUCTATUIMUECKUX PEIIETOK:
MOHHAs1, aTOMHAas, MOJICKYJIIpHAs U UX XapaKTEPUCTHKHU.

Crenenb okucnenus. OnpeneneHre CTerneHel OKMCICHUS aTOMOB B OMHAPHBIX
coequHeHUsIX.  OKUCIUTETHHO-BOCCTAHOBUTENBbHBIE — peakuuud. CocTaBiieHue
YpaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM M pacCTaHOBKAa B HHUX
KO2(PPUIIMEHTOB METO0M 3JIEKTPOHHOIO OajlaHca.

IKcnepumenmanbHoe usyienue 8eujecme U s61eHUll:

— O3HakoMJIeHHE C 00pa3llaMu METAJJIOB U HeMeTauioB. MojenupoBaHue
CTPOCHHS MOJIEKYJ] TIpU TIOMOIIM PHUCYHKOB, MOJENIeH, OJJIEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYII.

— OnBITHI, WUTIOCTPUPYIONTUE OKUCIUTEEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

Pewenue pacuémuvix 3a0au mno QopMynaMm U ypaBHEHUSM XUMHYECKUX

PEAKLMI pa3HBIX TUIIOB U YPOBHEU CIIOKHOCTH, B TOM YHCJIE OJMMITNA]IHBIX.

9 KVIACC

Pa3jnen 1. BemecTBO M XUMH4YecKasi peaKkuusi
[ToBTOpEHNE OCHOBHBIX pa3ieiioB Kypca 8 kimacca. llepuoguueckas cucrema
XUMHAYECKUX DJIEMEHTOB B CBETE NPEACTABICHHM O CTpoeHMH artoma. CreneHb
OKHCJIEHUST W BAaJICHTHOCTb. lIpencraBineHune O MNEpUOAMYECKOW 3aBUCUMOCTH
CBOWMCTB XHMMHUYECKHX 3JEMEHTOB (3JIEKTPOOTPHUIATEIbHOCTh, OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHBIE CBOMCTBA, KUCJIOTHO- OCHOBHBIE CBOWCTBAa OKCHIIOB U
TUAPOKCHIOB) OT CTPOEHHUS aTOMa.
Bubl xuMuueckoi CBsI3W: MOHHAsL, KOBAJICHTHAsI (HETOJsIpHAsl, MOJIsIpHast );
OOMEHHBIN U IOHOPHO-AKIIEITOPHBIA MEXaHU3M 00pa30BaHUsl KOBAJIEHTHOM CBSI3H.
Tunel KpUCTAUIMYECKUX PEIETOK — aTOMHAasl, MOHHAs, METaJJIMYecKas,
MOJIEKYJISIpHAsi — U OCOOEHHOCTH MX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEUIECTBA OT
THNA KPUCTAJUIMYECKOUN PEIIETKU U BUIA XUMAYECKON CBSI3H.
OCHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKUX PEAKLMI. DJIEMEHTHI
XUMHUYECKON TEPMOJMHAMHUKUA. ODHEPreTUKa XUMHUYECKUX peakuuil. TerioBoit

3 (PEeKT XUMUYECKON peakIu. DK30- W IHAOTEPMUUYECKUE PEaAKIUH,
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TEPMOXMMHUYECKHE ypaBHEHMs. 3aKkoH ['ecca m ero cieactBus.

[IoHATHE O CKOPOCTHM XMMHYECKOW DPEAKIMHU. 3aKOH JIEUCTBYIOIIMX MAacc.
@akToOphl, BIUAIOIIME HA CKOPOCTh XUMHYECKOW PEAKIIHH. DHeprus
aktuBanuu. [lonstue o karanuze. epmenTsl. UHTHOUTOPHI.

OOpatumble U HeoOpaTUMble XxuMmHYeckue peakiuu. [lonarue o
XUMHUYECKOM paBHOBecun, npuHmun Jle Illatense. VYcioBus cMmemeHus
XUMHYECKOTO paBHOBecHUsl. DaKTOpbl, BIUSAIONIME HA COCTOSHUE XHWMHYECKOIO
paBHOBecusA. lIporHo3upoBaHMe€  BO3MOXKHOCTH  IPOTEKAHUS  XUMHUYECKUX
MPEBpAIlCHU B Pa3IMYHBIX YCIOBUSAX HA OCHOBE MPEJCTABICHUI 00 M3YYEHHBIX
AJIEMEHTaX XUMUYECKOU KUHETUKU U TEPMOIUHAMHUKH.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE peaKuuu. OxucinurensHO-
BOCCTAHOBHUTEJIBHBIE CBOMCTBA XUMHUYECKUX AJIEMEHTOB, 3aBUCUMOCTb OT CTEIECHU
OKHCIICHHS. BaxkHeline OKUCIUTENN U BoccTaHOBUTENU. COCTaBIIeHUE YpaBHEHU N
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX  PEAKUMA €  HUCIOJB30BAaHUEM  METOJA
3JICKTPOHHOTO OajaHca.

OJIEKTPOJINTHYECKAsA AUCCOLMAlns. XHMHUYECKHE PEaKIUu B pPacTBOPAX.
Teopus a5eKTpoIUTHYECKOM qucconuanui. PactBopenue kak (GU3uKo-XUMHUIECKUN
nporecc. DNEKTPOIUThl M HEINEKTPOJIuThl. CHUIbHBIE W CIA0ble DJIEKTPOJIHUTHI.
Crenenp auccounanyiv, KOHCTaHTAa auccouuanuu. MoHHOE MPOU3BENECHHUE BOJBI.
Bopopoansii nokasarens. MHAUKATOPHI.

Peakuuu noHHOTO OOMEHa. Y CJIOBUS MPOTEKAHHUS pEeaKIMii HOHHOTO 0OMEHa.

I'mppoim3 conen. MoHHBIE ypaBHEHMs TuAposM3a  cojieh.  Xapakrep
cpelibl B BOJHBIX PACTBOPAX COJIEH.

IKcnepumenmanbHoe uydeHue ewecms U sA6J1eHUl.

— M3ydyeHne 3aBUCUMOCTH CKOPOCTH XMMHWYECKOM PEAKIMHU OT Pa3IMYHBIX
(bakTOpOB.

— Pemenue okcnepuMEHTaNbHBIX 3a7ad 1Mo TemMe «OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIE PEAKLIAN.

— Peakniuu nonHoro ooMeHa.
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— Pacnio3HaBaHue pacTBOPOB COJIEH € TOMOIIBIO MHIUKATOPA.

— Pacrio3zHaBaHME€ HEOPraHMYECKHUX BEHIECTB C IMOMOUIBIO KAaue€CTBEHHBIX
PEaKIN HA UOHBL.

Pewenue xauecmeennvix 3a0ay u pacuyémuviX 3a0ay Pa3TUYHBIX THUIIOB U
YPOBHEN CJIOKHOCTH, B TOM WYHCJIE€ OJUMIHAAHBIX, N0 TemaM «OCHOBHbIE
3aKOHOMEPHOCTH NPOTEKaHUS XUMHYECKUX PpPEAKUUN», «DIEKTPOIUTHYECKAs
qUcconranys. XMMHUECKUE PEAKIIUU B PACTBOPAX).

Pa3nes 2. HemeTasiibl M X COeIMHEHUS

OO6mast xapakTtepucTuka HeMmeTauioB. (OCOOEHHOCTU CTPOEHHUS AaTOMOB
XUMHYECKUX JIEMEHTOB, IPOCTHIX BELIECTB, AJIIOTPOITHS.

OO6mrast xapakTepuCTUKa TaloreHoB. DU3MYecKkrue U XUMHUYECKHE CBOWCTBA,
CHOCOOBI MOJTYYEHHS U IPUMEHEHUE XJIOPa U €T0 BAKHEHIINX COCIUHEHUH.

OO01ast XxapakTepuCcTUKa XUMHAYECKUX 31eMeHTOB VIA-rpynnel. ®dusnueckue
M XUMUYECKHE CBOMICTBA, CIOCOOBI MOJYYEHUS WU NPUMEHEHHS Ccepbl U €€
BAXKHEUIIINX COCIMHEHUM.

OO011ast XapaKTepUCTUKA XUMUYECKHUX AJ1eMeHTOB VA-Tpynnsl. Puznueckue u
XUMHUYECKHE CBOMCTBA, CHOCOOBI TOJMYyYeHUS W NPUMEHEHHE a30Ta U €ro
BAXHEHUIINX coeanHeHni. Pusnmueckue M XHUMHYECKHE CBOMCTBA, CIIOCOOBI
MOJIy4eHHS U IpUMEHEeHHe pocdopa U ero BaXHEHIINX COeTUHEHHM.

OO01mmast xapakTepucTuKa XUMUYECKHX deMeHToB [VA-rpynmnel. Ouszndeckue
U XMMHYECKHE CBOMCTBA, CHOCOOBI MOJYYEHHS M NMPUMEHEHUE YIiepoda U €ro
BOXHEHIMX coequHeHui. [Tonsatue 06 agcopOium.

dusnueckre U XUMUYECKUE CBOWCTBA, CIIOCOOBI MOJIyYEHUS U NPUMEHEHHE
KPEMHUSA U €r0 BAKHENIINX COCIUHEHUM.

IKcnepumenmanbHoe uzydeHue euecms U sA6J1eHUl

— O3HakomiieHHe ¢ 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB).

— M3y4yeHne CBONCTB COJISTHOM KUCIIOTHI.

— KadecTBeHHbIe peakliiy Ha XJIOpHUA-, OpOMUI- U HOIUI-UOHBI.

— Ilonmy4yeHue COITHON KUCIIOTBI, U3YYEHHE €€ CBOMCTB.
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— M3yueHnne XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHOM KHCIOTHI.

— IIpoBeneHne KaueCcTBEHHBIX peakuuil Ha Cyab(ua-, CylbPUT- U CyiabQaT-
VIOHBI.

— M3ydyeHne XUMUYECKUX CBOMCTB COJIEM AMMOHMUS.

— KayecTBeHHas peakius Ha MOH aMMOHUS U (pocaT-uoH.

— Ilony4yeHne aMMuaKka U U3y4EHHUE €r0 CBOMCTB.

— M3ydeHne CBOMCTB a30THOU KUCIIOTBHI.

— AncopOuust paCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YTJIEM.

— [lonyuenue, cobupanue, pacrio3HaBaHUE U U3yUYE€HUE CBOICTB YTJIEKUCIOTO
rasa.

— B3auMHbIe npeBpanieHust KapOOHATOB U T’MAPOKapOOHATOB.

— KauecTBeHHbIE peaklMy Ha KapOOHAT- U CHJIMKAT-HOHBI.

— INonyuenue okcuaa yriepona (1V) u usydeHnue ero CBOMCTB.

— PeleHne dKCIEpUMEHTANIBHBIX 33/1a4 10 TeMe «BakHelinre HeMeTaulbl U
UX COCIUHEHUSD.

Pewenue xauecmeennvix 3a0ay u pacyémmuvbix 3a0ay Pa3TUYHBIX TUIIOB H
YPOBHEHN CII0KHOCTH, B TOM YHCJIE OJIMMIIMAIHBIX, 110 pa3neny «Hemeramnsl u ux
COCAUHEHUD)

Pa3nen 3. MeTaJuibl M MX COeTMHEHUSA

O6mue coiicTBa MeTayuioB. OO1Ias XapaKTEepUCTHUKA XUMUYECKUX JIEMEHTOB
— METAJJIOB HA OCHOBAaHUH HX IOJIOKEHUS B [leproguyeckon cucreme XMuMUYECKUX
anementoB [[.MI. MeHnneneeBa u crtpoeHuss aromoB. Metamwibel A- u b-rpynm.
DNEeKTPOXUMHYCCKHUI Psii HaNpspKeHU MeTamioB. OOIMe XuMHUYECKUe CBOWMCTBA
meTaioB. OOmue crnocoObl MOJYYEHHUS METAJIOB, METAJUTYprus. DJIEKTPOIH3
pacijiaBoB M PacTBOPOB COJEM Kak OJMH M3 CIHOCOOOB MOJIYYEHHs] METaJlIOB.
[TonsiTe O KOPPO3WU METAIJIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
CnutaBel METAIIIOB.

Metamier A-rpynn. Illenounsle MeTaIbl M UX Ba)KHEWIIWE COEOUHEHUS:

(1)I/IBI/II-IGCKI/IC U XUMHNYCCKHUC CBOfICTBa, IMOJIYYCHHUC U IIPUMCHCHHC.
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[IlenouyHO3eMeNbHbIE METAUIBI U WX BaKHEWIIME COeAMHEHMs: (QU3nUecKue
U XMMHYECKHE CBOMCTBA, MOJy4YCHHE M MpPUMEHEHHUE. AJTIOMUHHI: (u3nyecKkue
U XUMHYECKHE CBOMCTBA almOMUHUS. AMGBOTEpHbIE CBOMCTBA OKCUAA U THIPOKCHIA
AIOMHUHUSL.

Mertamnbel b-rpynn. OO6mias xapakTepucTuka MeTauioB b-rpynm (moOo4HbIX
NOATPYI): mojoxkeHue B llepuoguyeckoit cucTteMe XUMUYECKHUX DSJIEMEHTOB
JI.1. MenneneeBa, 0COOEHHOCTH CTPOECHHSI aTOMOB. fIBJIIEHHE «IIPOBAJIay JIEKTPOHA
Ha MpUMEpE CTPOEHUS aTOMOB XpOMa, MeIu, cepeOpa. BaneHTHbIE COCTOSIHUS
aToMOB d-3JIEMEHTOB, CTENIEHU OKHUCIICHHS aTOMOB B COEAMHEHUSX. 3aBUCUMOCTD
KMCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJOB M THAPOKCHUIOB METAJUIOB OT 3HAYECHUS
CTENIEHU OKHCIJICHUS AJIEeMEHTa B COCAMHEHUM (Ha MpUMEpPE COCIUHEHUM Xpoma).
IlepBoHaYaIbHBIE TPEACTABIICHHS O KOMIUIEKCHBIX COCUHEHHUSIX.

Menpb 1 cepebpo, UX BaKHEUIIUE COCAUHEHUS: (U3UYECKUE U XUMHUYECKUE
CBOMCTBA, NOJIy4eHHE U NpuMeHeHue. [Ipencrapienust 06 aMMUaYHBIX KOMIUIEKCAX
cepebpa 1 MeIH.

[{uHK ¥ ero BaxkHEHIINEe COeNUHEHUS: (PU3NUECKUEe U XUMUYECKUE CBOMCTRA,
MOJIy4eHHE U TpuMeHeHrne. AMQoTepHbie CBOMCTBA OKCH/IA M TUPOKCH/IA IIMHKA.

XKenezo: ctpoeHne aroma, CTETIEHU OKHUCICHUS, (PU3HUECKHE U XUMHUYECKHE
CBOMCTBA, MoJiydyeHUe U npuMeHeHue. Okcuapl, ruaApokcuanl u coiu xenesa(ll) u
xene3a(lll), ux cocras, cBOMCTBA U MOTyUYEHUE.

IKcnepumenmanbHoe u3ydeHue euecms U sA6J1eHUl

— B3anmoencTBrue METAIUIOB C BOJIOW, C pACTBOPAMH COJIEW U KUCJIOT.

— OkpalrBaHue JIAMEHU COJIIMU METaJUIOB.

— B3aumoeiicTBrEe THAPOKCHUIOB HATPHS M KaJbIHs ¢ okcuoM yriepoaa (1V)
Y KHCJIOTAMH.

— HccnenoBanue CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KaJbITUs, KECTKOM
BO/JIBL.

— WccnenoBanre aMpOTEpHBIX CBOMCTB THIPOKCUIOB AIFOMUHUS U LIMHKA.

- I/I3y‘{CHI/Ie IMpOHeCCOB IMOJYUYCHHUS THAPOKCHUIOB XKEJIE3d, UX XUMHUUCCKUX
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CBOWCTB.

— JK€cTKOCTh BOJBI K METOJIBI €€ YCTPAHEHUSI.

— Pelienue 3xcrniepuMeHTaNbHBIX 337a4 110 TeMe «BaxkHenme MeTauibl U UX
COCIMHECHUSD.

— KauecTBeHHbIE peakKUMW HA WOHBI MAarHusi, KajbLUs, aJTIOMUHHUS, LIMHKA,
xeneza(2+), xkenesa(3+), meau(2+), cepedpa(+1).

Pewienue xauecmeennvix 3a0ay u pacyémmuviX 3a0ay Pa3TUYHBIX THUIIOB U
YPOBHEMN CJO0XHOCTH, B TOM YHUCJI€ OJUMIMAIHBIX, IO pasnaeny «Metauibl U ux
COCIMHEHUSD)

Pasznen 4. Xumus v oKpyKawiuasi cpeaa

Baxueiiiie BemecTBa M MaTepuaibl, 0o0JacTH WX mpuMeHeHus. HoBbie
Marepuasbl U TEXHOJIOTUH. [ [pUHIIUIIBI «3€TIEHONU XUMUNY.

XUMHSI A 3JI0POBbE. 3HAUYCHUE HM3YYAEMbIX XMUMHUYECKHUX 3JIEMEHTOB U HMX
coeAMHEHU 7151 QYHKIIMOHUPOBAHUS OPraHU3Ma YeJIOBEKa.

XUMHUECKOE 3arpsi3HEHUE OKpYKaroUeh Cpelibl. DKOJIOTHYECKUEe TTPOOIEMBI,
CBSI3aHHBIC C COCIMHEHUSIMHU YIrJepoAa, a30Ta, CEpbl, TKEIbIX METAJIOB.
ITonstue o ITJK. Poiab XxuMum B pelmieHH 3KOJIOTHYSCKUX MPOOIeM.

IKcnepumenmanvHoe usydenHue ewecms U s8J1eHUl.

— OnpeneneHue KUCIOTHOCTU MTPUPOIHBIX BOI.

— MopaenupoBaHue npoiecca 00pa3oBaHUsl KUCIOTHOTO J0XK/Is, U3yUYCHHUE €ro
BO3JICVICTBUS HA MaTEPHUAJIBI.

Pa3nen 5. [loBTopeHue u 00001eHne 3HAHNIH OCHOBHBIX Pa3ejioB KYpCOBS—
9 kaaccoB

[Tepunonnueckuit 3akoH u [lepuoanyeckas cucreMa XUMHYECKUX JIEMEHTOB B
CBETE MPEACTABJIEHUN O CTPOEHHUS aTOMa.

Buasl xummnueckon CBS3W. 3aBHUCUMOCTH CBOMCTB BellecTBAa OT THIA
KPUCTAJUIMYECKOMN PEIIETKU U BU1Aa XUMUYECKOU CBSI3U.

Knaccudukanusa xumudeckux peakmuii. [IporHo3upoBanne Bo3MOKXHOCTH

IMPOTCKaHUsA XUMHYCCKHX HpeBpaHICHI/Iﬁ B Pa3/IMYHbIX YCJIOBHUAX Ha OCHOBEC
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MPEJICTABICHUI XUMUYECKOW KHUHETUKU U TEPMOJUHAMUKH.

XUMHUUYECKHE peakiuu B pacTBopax. l[umaponns comjeid. OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU. DIEKTPOJIH3.

CBoiicTBa KHCJIOT, OCHOBaHMM M CcOJied B CBETe MPEACTaBICHUNA 00
AJIEKTPOJIUTUYECKON  AUCCOLMAIMM M OKHUCIUTEIbHO-BOCCTAHOBUTEIIHLHBIX
peaAKLUSX.

IKcnepumeHmanbHoe uyueHue eulecms u s61eHul

— PelieHue sKCriepuMEHTANIBHBIX 33/1a4 10 TeMe «MeTauibl, HeMEeTaJUlbl U UX
COCJTUHCHMUS.

Pewenue xauecmeennvix 3a0ay u pacuémuuvlx 3a0a4 Pa3IuYHBIX TUIIOB U

ypOBHeﬁ CJIOKHOCTH, B TOM YHCJIC OJIUMIINA/IHBIX, 10 U3YYCHHBIM TCMaM.
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 Kiace

Ne

HaumenoBanune
pa3aenoB U TEM
y4eOHOro ImpemeTa

KomuuectBo
4acoB

Conepxanue oOydeHus

OcHOBHBIE BUJIbI IEATEILHOCTH
00yJaromuxcs

Pa3znen 1. HepBOHa‘{aJIbele XUMHUYECCKHUE ITOHATHUSA

1.1 Xumus — BaxkHas o0J1acThb 2 Xumus — BakHas 00J1acThb Buinonnenue meopueckux 3adamnuil,
€CTECTBO3HAHUS U €CTECTBO3HAHUS U MPAKTUICCKOM PaCKpBIBAIOIINX POJIb XUMHH B IPUPOJIC U
MPAKTUYECKON e TEIbHOCTH JESITEIIbBHOCTH YeJIOBEKA. YKU3HU YeJIOBEeKa, €€ CBA3b C IPYTMMH HayKaMHU.
YeJIoBeKa [IpaBuna 6e3omacHoro odpaiienus ¢ | Ilpogedenue sxcnepumenma:.

BellecTBaMH U J1a00paTOPHBIM — M3yuenue u onucanue GU3NUECKUX CBOKUCTB
000pyTI0BaHUEM. 00pa3IoB HEOPTAHUYECKUX BEIIECTB.
YucThle BelecTBa U CMeCH — IIpaBuna paboTsl B 1ab0OpaTopuu U MPUEMBI
oOpareHus ¢ 1a00paTOpPHBIM 000PYTOBAHUEM.
— Paznenenue cmecent
1.2 | BemecTBa U XUMHYECKHE 8 ATOMBI, MOJIEKYJIbI, XUMHUYECKHE BrisiBnenue paznnunii Mex1y GU3NUECKUMU U

peaxiuu

srieMeHThl. Bemecta
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHUSI.

Xumnaeckas popmyia.
OTtHOCHUTENBHAS ATOMHAs Macca.
OTHOCHUTENBHAS MOJIEKYJISIPHAs
macca. MaccoBasi J10J1s1 XHMHUECKOTO
DIIEMEHTA B COSIMHEHUH.
KonungectBo BeniectBa. MousipHas
Macca. Pacuersl no ¢popmynam
XUMUYECKUX COETMHEHUH.
MossipHast Macca CMECH BEIIECTB.
MosbHas 1071 XUMAYECKOTO
3IIEMEHTA B COCTUHECHUH.

XUMHYECKUMH SIBJICHUSMHU.
PacnioznaBanue Gu3NUECKUX U XUMHUECKHUX
SIBJIEHUU

Onpenenenye Npu3HAKOB XUMUYECKUX peaKui,
YCIIOBUH UX MPOTEKAHUS.

PaccranoBka k03¢ puirieHToB B cxemax
XUMHYECKHUX PEAKIHM.

[IpoBenenue BerumciIeHUH 10 hopMysiaM U
YPaBHEHUSAM XUMHUYECKHUX PEAKIIHM.
IIposeoenue sxcnepumenma

— Onucanne GU3NYECKUX CBOMCTB 00paslioB
HEOpPraHMYECKUX BEIIECTB — METAJUIOB U
HEMETAJIJIOB.

— HaGmronenue pu3nuecknx U XUMHIECKUX
SIBJICHUIA.
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HaumenoBanue

KommuectBo OCHOBHBIE BUIBI JEATEIHHOCTH
Ne pa3aenoB U TEM Coneprxanue oOy4eHUs
qacoB O6yanOHlHXCH
y49e0HOTO IIpeaAMETa
XuMHU4YecKast peakuus U ee — HaGmoienue u onucanue nNpu3HakoB
MpU3HAKU. Y CIIOBUS MPOTEKaHUS NPOTEKAaHUS XUMUYECKUX PEAKIIUi pa3HbIX THIIOB.
XUMHYECKUX peakiuid. TUTIBI Pewenue pacuémnuix 3a0ay no hopmynam u
XUMHUYECKHX peakiuii. PacueTsl o YPaBHEHUSAM XUMHYECKHUX PEAKIUH pa3InuyHOro
XUMHUYECKHM YPAaBHCHHSIM YPOBHSI CJIO)KHOCTH, B TOM YHCJIC OJIMMITHATHBIX
Pa3nen 2. BaxkHeiilue npeacTaBuTe/ M HEOPraHMYECKUX BEIeCTB
2.1 Boznyx. [Tonsitue o razax. 3 [IpencraBnenus o razax. Bo3gyx. IIposedenue sxcnepumenma
Kucnopona. Oxcubl 3akoH ABoraapo. OTHOCHUTENbHAS — O3HakoMIICHHE ¢ 00pa3IiaMu OKCHIIOB H
IJIOTHOCTH Ta30B. Onpeaenenue OIMCAaHUE UX CBOMCTB.
OTHOCHUTEJILHON MOJIEKYISIpHOU — Ilonyuyenue, coOupanue Kuciaopoaa, u3y4eHue
MaccChl ra3000pa3HOTo BEIIECTBA IO | €r0 CBOWCTB
M3BECTHOU OTHOCUTEIBHOMN Pewenue pacuémmnuix 3a0ay 1o ypaBHEHUSIM
w10THOCTA. OOBEMHBIC OTHOIICHHSI | XUMHUYECKUX PEAKIUN U TEPMOXUMUICCKUM
ra3oB MPU XUMHUYECKUX PEAKIUX. YPaBHEHUSAM Pa3IMYHOTO YPOBHS CIOXKHOCTH, B
Kucnopon. O30H. TOM YHUCJIC OJIMMITHATHBIX
TennoBoii a3 pexT xummuyeckon
peaxiuu
2.2 | Bogopo. 4 Bonopon. CsoiicTBa Bogopoa. IIposedenue sxcnepumenma
[TonsiTHE O KMCTOTAX U [Tomyuyenue u npumenenue Bogopoaa | — [lonyduenue u cobupanue Bogopoaa.
COJISIX [ToHsITHE O KUCIOTAaX U COMSAX — B3aumopeiicTBre KUCTIOT C MEeTaJlIaMU
Pewenue pacuémnuvix 3a0ay o ypaBHEHUSM
XUMHYECKHUX PEAKIIHii, B TOM YHUCIIe
TEPMOXHUMHYCCKUM
2.3 | Bonxa. PactBopsr. [lonsatue 2 Bona. Bona xak pacTBOpHTENb. IIposedenue sxcnepumenma

00 OCHOBaHUAX

PactBopsl. Haceliennsie u
HEHACBIIIEHHBIE PACTBOPBHI.
PacTBOpuMOCTB BELIECTB B BOJE.
CriocoOsI BeIpaXeHUST KOHIICHTPAIUN
pacTBOPOB: MaccoBast 10JIs

— IIpuroToBieHre pacTBOPOB € ONPEACIEHHON
MAacCOBOM J0JIe pacTBOPEHHOTO BEILIECTBA.
Peuwenue 3a0ay ¢ NUCTIOIB30BaHUEM ITOHITUI
«MaccoBasi J10J1s BELIECTBA B paCTBOPEY;
«MOJISIpHAsi KOHIIEHTPaLHUsI», C

C UCITOJIb30BaHUEM KPUBBIX PACTBOPUMOCTH
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HaunmeHnoBanue
pa3/esioB U TeM
y49e0HOTO IIpeaAMETa

KomnnuectBo
4acoB

Coneprxanue oOy4eHUs

OCHOBHBIE BUJIBI IEATEIILHOCTHA
00yJarommxcs

PacTBOPEHHOT 0O BELIECTBA, MOJIIPHAS
KOHIIEHTpaLHsI.

XHUMHYECKHE CBOMCTBA BOJIBI.
ITonsTHe 00 OCHOBAHUSIX.
Nunukaropel

2.4

OCHOBHBIE KJIACCHI
HEOPraHMYECKUX
COeTUHEHUN

Knaccugukarus HeopraHn4ecKux
COEeIMHEHUI.

Oxkcuapl. ['mapoxcuasl. Kuciorsr.
OcHoBaHusI pacTBOpUMBIE (IIEN0YUN)
U HepacTBOpUMEBIC. AM(DOTEpHEIC
oKcubl ¥ ruapokcuabl. Comu.
dusndeckue u o0IIHe XUMHUSCKUE
CBOICTBA MEPEUNCICHHBIX KJIACCOB
HEOPTaHMYECKUX COSAMHECHUN, X
o0rue crnoco0b! NOTy4YEHus,
puUMeHeHUe. [ eHeTrnIeckas CBS3b
MEXy KIacCaMU HEOPTaHUUYECKUX
COoeTUHEHNN

Cocranenue Hopmys OKCUIOB, KUCTIOT,
OCHOBaHHUH, COJIel M UX Ha3BaHUH 110
MEXAYHApOJIHONW HOMEHKIIAType.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUN
peaKUnii, WILTFOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBA U CIIOCOOBI TOJTYYESHHS BEILIECTB
W3YYCHHBIX KJIACCOB/TPYIII, a TAKXKE
MTOATBEPKAAIOIINX TEHETUYECKYIO CBSI3b MEXKIY
HUMH.

IIposedenue sxcnepumenma

— OmpesienieHne pacTBOPOB KUCIIOT U IIEJIOYEH C
MOMOILbIO UHANKATOPOB.

— B3aumMoneiicTBue KHCIOT ¢ METaJlJIaMH,
peakuui HeuTpanu3auuu. Peaknus
HEWUTpaIU3aLHH.

— B3anmoneiictBrue pactBopa CEpHOU KUCIIOTHI C
okcuaom meau (I1).

— [lony4yeHnue HEPaCTBOPUMBIX OCHOBAaHUMN U
HU3Y4YECHUE UX CBOWCTB.

— BeITecHeHrEe 0JHOTO MeTallIa APYTUM U3
pacTBopa CoJu.

— B3anmoneiicTBre ruipokcuaa uHKa ¢
pacTBOpaMM KHUCIJIOT U IIEJT0YEH.
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HaunmeHnoBanue
pa3/esioB U TeM
y49e0HOTO IIpeaAMETa

KomnnuectBo
4acoB

Coneprxanue oOy4eHUs

OCHOBHBIE BUJIBI IEATEIILHOCTHA
00yJarommxcs

— Pemenune skcrniepMMeHTaIBHBIX 3a/1a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
COCTUHEHUI.

Pewenue pacuémmnuix 3a0ay 1o ypaBHEHUAM
XMMHUYECKHX peaK1il pa3HbIX THIIOB U YPOBHEH
CJI0)KHOCTH, B TOM UHCJIE€ OJIMMITUATHBIX

Paznen 3. llepuoauueckuii 3akon u [lepuoanyeckasi cucteMa XuMuyecKux 3jiemenToB /I. . MenesieeBa.
Crpoenne atoMoB. Xumnueckas cBi3b. OKHCINTEILHO-BOCCTAHOBUTE/IbHBIC PEAKIMH

3.1

[lepuoanueckuii 3aKOH U
Ilepuoauueckas cuctemMa
XHMUYECKHX DJIEMECHTOB
JI.1. MeHnaeneeBa.
Crtpoenue aToma

4

ITepunoanueckuii 3aKOH XUMHUECKHX
anemenToB .M. MenneneeBa u
crtpoenue aroma. CocTaB aTOMHBIX
snep.

Ctpoenue 3eKTPOHHBIX 000710YeK
aTOMOB MePBbIX 20 XUMUYECKUX
anemeHToB llepnoanyeckon
CHCTEMbI XMMHYECKHUX DJICMCHTOB
J.. Menneneena.
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB aTOMOB pajinyca aTOMOB
XHUMHYECKHX DJICMEHTOB,
METAINYECKNX H HEMETAUIMYECKUX
CBOMCTB 10 TPYIIaM U Mepruoaam.
H3MeHeHne KUCIIOTHO-OCHOBHBIX
CBOICTB COSIUHCHUI XUMHYCCKUX
AJIEMEHTOB B TIEPHOJIaX M TPYIINAX.
XapakTepucTuka XUMHYECKOTO
2JIEMEHTA MO €T0 MOJIOKEHUIO B
Ilepnonnueckoi cucreme

J.. MenneneeBa

MogenupoBaHue CTPOCHUE aToMa,
SHEpPreTUYECKUX YpOBHEH U MOAYPOBHEH MpH
TIOMOIIY PHUCYHKOB, 3JICKTPOHHBIX KOH(UTYparuit
U 3JIEKTPOHHO- IpaduuecKkux Gopmy.
OObsicHeHre 00IIUX 3aKOHOMEPHOCTEH B
VU3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB.
[IporHo3upoBanue U XapakKTEPUCTUKA CBOKCTB
XUMHUUYECKHX DJIEMEHTOB U UX COCIMHEHUN Ha
OCHOBaHMUU 3aKOHOMepHocTer [lepuonanueckon
CHUCTEMBI XUMHUUYECKUX JJIEMEHTOB.

Buvinonnenue sxcnepumenma

— O3HakoMmIIeHHE ¢ 00pa3IiaMu METANIOB U
HEMETAJIJIOB.

Hnousuoyanvuvie unu epynnogule npoeknivl no
meme «Ileprnognueckuii 3akoH u Ilepnonnyeckas
CUCTEMa XMMHYECKHX AJIEMEHTOB

J.1. Menpeneesa.

Crpoenue atoma
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HanmenoBanue
Komnuectso OcHOBHBIE BUIBI IE€ATEIBHOCTH
Ne pa3aenoB U TEM Coneprxanue oOy4eHUs
qacoB O6yanOHlHXCH
y49e0HOTO IIpeaAMETa
3.2 | Xumuueckasi CBs3b. 5 XuMHU4YECKas CBA3b, €€ BUIBL. MopenupoBaHue CTPOCHHS MOJIEKYJI IIPH
OKuCINUTENIBHO- MexaHu3mbl 00pazoBaHMs IIOMOILIY PUCYHKOB, MOJI€JIEH, 3JIEKTPOHHBIX U
BOCCTaHOBHUTEJIbHbIC KOBQJICHTHON U MOHHOM CBSI3H. CTPYKTYPHBIX (POPMYIL
peaxkuuu OJEeKTPOHHBIE U CTPYKTYpPHBIE PaccranoBka k03()(pUIIMEHTOB B cXeMax
¢dopmybl BemecTB. KaTnonsr u OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA
AQHHOHBI. METO/I0M 3JIEKTPOHHOrO OajaHca.
Kpucranmuaeckue u amopgHbie IIposedenue sxcnepumenma
BellecTBa. TUMBI KpUCTALIMYECKUX | — ONBITHI, HIUTIOCTPUPYIOLINE OKHCIUTEIbHO-
PEmETOK. BOCCTaHOBUTEIIbHBIC PEAKIINH.
OKHUCIUTENBHO-BOCCTAHOBHUTENbHbBIE | Peutenue pacuémmuvix 3a0ay o GopMysaMm u
peakuun YPaBHEHMSIM XUMUYECKUX PEAKIIMHA pa3HbIX TUIIOB
Y YPOBHEH CII0KHOCTH, B TOM YHCIIE
OJIMMITHAHBIX
KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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9 kjace

Ne

HaumenoBanue
pa3aeaoB U TEM
y4eOHOI0 mpeIMeTa

KomnnuectBo
qacoB

Conepxanne oOyueHus

OCHOBHBIC BUJIBI JICATCIIEHOCTH
00yJaronuxcst

Pa3znen 1. BelecTBo U XUMHYeCKas peakuusa

1.1 | IloBTOpeHue u yriyoneHue 2 [ToBTOpenue u yriyosneHue 3HaHUN | Pewenue kauecmeeHHbIX 3a0a4 U pac4émHublx
3HaHUN O BEILLIECTBE OCHOBHBIX pa3/eNioB Kypca 8 Kiacca. | 3a0au 1o ypaBHEHUSM XUMHUECKUX PEaKIIN.

[lepnonnueckuii 3aKoH U HnousuoyanvHvle unu epynnogvle npoexkmol.
Ilepnonnueckas cucrema [Tepnonnueckuit 3axon /[.1. Menneneesa u
XUMUYecKux 3nnementos /.M. pa3BUTHE COBPEMEHHOU (DM3UKH U XUMHH
Menpneneesa.
Crpoenue BemiecTBa. XUMHYECKast
CBsA3b. MeXMOJIEKYIISIHbIE
B3aUMOJICCTBUS. THUIIBI
KPUCTAJUIMYECKUX PELIETOK.
OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX
COoeTUHEHNN

1.2 | OcHOBHBIE 3aKOHOMEPHOCTH 3 DJeMEHTBI XUMHUYECKOU OOBsicHEeHHE U TPOTHO3UPOBAHUE 3aBUCUMOCTH

MMPOTCKAHUA XUMHYCCKUX
peakuuii

TepMOJMHAMHKHU. 3aKkoH ['ecca.
CKOpOCTb XMMUYECKON PEAKIINH.
@akTOpsl, BIUSIOIINE HA CKOPOCTh
XUMUYECKON PEAKIUU.

[TonsiTHE O XNMHUYECKOM
paBHoBecuu, npuHuun Jle Illartense.
OKHMCIHUTENTBHO-BOCCTAHOBUTENIBHBIE
peaxkuuun

CKOpPOCTH XMMUYECKON PEAKIUU OT Pa3IIMIHBIX
(akTOpoB.

[Iporuo3upoBaHre BO3MOXHOCTH MTPOTCKAHHS
XUMHUYECKHX PEaKIUil B pa3INYHbIX YCIOBUSAX.
CocraBieHre ypaBHEHUH OKHACITATEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIHi C HCIOIb30BAHUEM
METO0/1a IEKTPOHHOTO OaaHca.

IIposedenue sxcnepumenma

— M3ydyeHne 3aBUCHMOCTH CKOPOCTH XUMHUYECKON
peaKIu OT PA3IUYHBIX (PAKTOPOB.

— Pemenne skcriepiMeHTAIBHBIX 327129 IO TEME
«OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIHI.
Pewenue pacuémmuvix 3a0a4 pa3IMIHOTO YPOBHS
CJIO’)KHOCTH, B TOM YHCJI€ OJIMMIHNAIHBIX, IO TEME
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HaumenoBanue

KonuuectBo OCHOBHBIE BUIBI J€ITEILHOCTH
Ne pa3aeaoB U TEM Coneprxanue oOy4eHUs
00yYaroIINXCs
y4eOHOT o0 IpeaAMeTa
«OCHOBHBIEC 3aKOHOMEPHOCTH MPOTECKAHUS
XUMHUYECKHUX PEaKIIHiD)

1.3 | DnexkTponuTryueckas OnekTponuTrdeckas auccounanus. | CocraBlieHHE YpaBHEHUN JUCCOIMAIIUU KUCTIOT,
JUCCOLIMAIIHS. XUMUYECKUE peaklliy B pacTBOpaxX. | IIeJIo4Yell U coyield, HOJHBIX U COKPAIIEHHBIX
XVWMHUYECKUE PEaAKIINH B CHITbHBIC U CITA0BIC DIICKTPOJIUTHI. WOHHBIX YPaBHEHUH peaKIuii HOHHOTO 0OMEHa,
pacTBopax CremneHnp AuccoUaliy, KOHCTaHTa KpPaTKUX MOHHBIX YPAaBHEHUN PEaKIMi THAPOIN3a

nuccounanuu. MoHHoe coJiei.
MpOU3BEJICHUE BOJIbI. BogopoaHbIit IIposedenue sxcnepumenma
MOKA3aTelb. — Peakiiuu noHHOTO OOMEHA.
Peakuuu nonHoro oomeHa. — Pacnio3naBaHue pacTBOpPOB COJIEH C TOMOIIBIO
I'mpponus conen WHJUKATOpA.
— Pacnio3HaBaHue HEOPraHUYECKUX BEILIECTB C
MTOMOIIBI0 KAYECTBCHHBIX PEaKIINi Ha HOHBI.
— PenieHune skcriepuMeHTaNbHBIX 33/1a4 110 TEME.
Pewenue kauecmeennvix 3a0au u pacuémmuix
3a0ay Pa3NIUYHBIX TUIIOB U YPOBHEU CIOXKHOCTH, B
TOM YHUCJIC OJIMMITUATHBIX, IT0 TEME
«DNEeKTPONUTHYECKAs TUCCOIHAIIHSL.
XUMUYECKUE PEAKIIMU B PACTBOPAX»
Pa3nen 2. HemeTa/ibl M MX COeTUHEHHSA
2.1 | O0mas xapaKTepucCTHKa OO01mas xapakTepucTuKa IIposedenue sxcnepumenma

XUMHUYECKHUX DJIEMEHTOB
VIIA-rpynnsl. ["anorenst

HEMETaJUIOB.
l"anorensl. X0p U €ro BaKHEHIINE
COEIMHEHUS

— O3HakoMJIeHHE ¢ 00pa3liaMu MPUPOTHBIX
XJIOPUJIOB (TaJIOT€HUIOB).

— M3y4yeHue CBOMCTB COJITHOW KHUCIIOTHI.

— KavecTBeHHbIE peakliiy Ha XJIOpUA-, OpoMHI-
HOJIUI-VIOHBI.

— ITomy4yeHue constHON KUCIOTHI, U3Y4YECHHE €€
CBONCTB.
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HaumenoBanue
pa3liesioB U TeEM
y4eOHOro npeaMeTa

KomnuectBo
4acoB

Coneprxanue oOy4eHUs

OCHOBHBIE BUJIBI IEATEIILHOCTH
00yYaroIINXCs

Pewenue xauecmsennvix 3a0au upacué'melx
3a0a4 BBICOKOT'O YPOBH: CJIO)KHOCTHU U
OJIMMIIMAJTHBIX, I10 TEMC «I"aoreHnI»

2.2

OO61mas xapakTepucThKa
XUMHYECKHX 3JIEMEHTOB
VIA-rpynimsl.

Cepa u e€ coequHeHUs

OO61mas xapakTepucTHKa
XUMUYECKHX AJIeMeHTOB VIA-
rpynmbl. Cepa 1 €€ BakHeuue
COCTMHEHUS

IIposedenue sxcnepumenma

— M3yuenne XuMHUYeCKUX CBOMCTB pa30aBiIeHHOI
CEpPHOM KHUCIOTBI.

— IIpoBeneHne kKaueCTBEHHBIX peaKIUii Ha
cynbu-, cyabGuT- U cyabhaT-uOHBI

Pewenue xauecmeennvix 3a0au u pacuémmvix
3a0ay Pa3NUYHBIX THIIOB ¥ YPOBHEU CIIO)KHOCTH, B
TOM YHCJIe OIMMITUATHBIX 110 TeMe «Cepa u e€
COCMHEHUS

HnousuoyanvHovle unu epynnogvie npoeKkmsol no
meme «Cepa U ee COCTUHECHHUS

2.3

OO01m1as xapakTepucTHKa
XUMHUYECKHX 3JIEMEHTOB VA-
TPYIIIBL.

Azot, hochop u ux
COCIUHCHUS

OO11ast XapaKTepUCTHKA HJIEMEHTOB
VA-Trpynisbl.

A30T ¥ ero BakHEHUIIIHNE COCIUHCHNA.

docdop 1 ero coegMHEHUS

IIposedenue sxcnepumenma

— M3ydyeHne XUMUYECKUX CBOMCTB COJIEN
aMMOHUSI.

— KauecTBeHHas peakiusi Ha HOH aMMOHUSA U
¢docdar-noH.

— [lony4yeHne amMmmuaka v U3y4eHue ero CBOMCTB.
— M3y4eHue CBOMCTB a30THOM KUCIIOTHI.
Pewenue kauecmsennvix 3a0a4 u pacyémHulx
3a0ay BHICOKOTO YPOBHSI CJIOKHOCTH U
OJINMITMA/IHBIX 10 TeME «A30T €ro COeTHHEHUS»
Hnousuodyanvuvie unu epynnosvie npoexmol no
meme «A30T, hochop 1 UX COCTUHECHUS

2.4

OO01mmas xapakTepucTHKa
XUMUYECKHUX JIEMEHTOB
IVA-rpynmsi.

OO01mas XxapakTepuCTHKA dJIEMEHTOB
IVA-rpymisl.

Yriepon v ero BaKHeUIme
COCIMHCHMUS.

IIposedenue sxcnepumenma
— AnicopO1ust pacCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM.
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HanmenoBanne
pa3aesoB U TeM
y4eOHOT o0 IpeaAMeTa

KomnuectBo
4acoB

Coneprxanue oOy4eHUs

OCHOBHBIE BUJIBI IEATEIILHOCTH
00yYaroIINXCs

Yrnepon v KpeMHUH, UX
COEMHEHUS.

KpeMHuii 1 ero BaxxHeume
COCIMHEHUS

— Ilonyuenue, coOupanwue, pacro3HaBaHUE U
M3y4EHHE CBOMCTB YIJIEKUCIIOTO Tasa.

— B3aumMHbIe nipeBpaiieHus: KapooHaTOB U
THAPOKApOOHATOB.

— KauecTBeHHble peakiiuu Ha KapOOHAT- U
CHJIMKAT-HOHBI.

— Ilonyuenue oxcuna yriuepona(lV) u usyuenue
€ro CBOMCTB.

— Pemmenue sxcriepuMeHTaIbHBIX 3a/1a4 10 TEME
«Baxaene HeMeTauIbl ¥ HX COCIMHCHUS.
Pewenue kauecmsenuvix 3a0au u pac4émuulx
3a0ay4 pa3INYHbIX TUIIOB U YPOBHEU CII0KHOCTH, B
TOM YHCJI€ OJIMMIIHNAJHBIX, 0 TeME «YTIEPOa U
KPEMHHH U UX COCTMHECHUS»

Pazne

a1 3. Mera/uibl 1 MX COCANHCHUHA

3.1

OO01me cBOiiCcTBAa METAJUIOB

OO61as xapakTepucTUKa
XUMHYECKHX 3JIEMEHTOB — METAJLJIOB
HA OCHOBaHHUH HMX TMOJOKEHUS B
Ilepnonnueckoi cucreme
XUMHUYECKUX 31eMeHToB J.1.
MenneneeBa U CTPOCHUSI aTOMOB.
OO01mue XuMHYECKHEe CBOMCTBA
METaJIJIOB

Koppo3us meranios.

CnuiaBbl METAIIJIOB.

O61ue crnocoObl MoTy4yeHust
METAJJIOB. DIJIEKTPOJIN3

IIposedenue sxcnepumenma

— B3anmoelicTBre MeTaIoB ¢ BOJIOMH, C
pPacTBOpPaMHM COJIEU U KUCIIOT.

Pewenue kauecmsenuwix 3a0au u pacuémuulx
3a0ay Pa3IUYHBIX TUIIOB U YPOBHEU CIIOXKHOCTH, B
TOM YHCIE OJUMITHATHEIX, 10 TeMe «O01e
CBOMCTBA METAJIJIOBY.

HnousuoyanvHuvle unu epynnosvie npoekmsi no
meme «CBOMCTBA METAIIJIOB U X IPUMEHEHUE»
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HaumenoBanue

KommuectBo OcCHOBHbBIE BUJIBI ICSITETBHOCTH
Ne pAa3[IEJIOB U TEM Coneprxanue oOy4eHUs
qacoB 06yqa}oumxcs{
y4eOHOro npeaMeTa
3.2 | Baxneilmune MeTaisl ¥ UX 5 Mertamnst A-rpyni. Hlenounsie IIposedenue sxcnepumenma
COEIMHEHUS METaJUIbl U UX BaXKHEHIINE — OkpalmBaHue MIaMeHU COJIIMU METAJLJIOB.
coenuHenus. [llenounozemernbHbIe — B3aumopeiicTBue THAPOKCHUIOB HATPUS U
METaJUTbl, MAaTHUHM M X BOKHEUINE | KaJbLMs ¢ okcusioM yriepoaa(lV) u kucioramu.
COCIMHEHUSI. — HccnenoBanue cBOMCTB KapOOHATOB U
AJIIOMUHUH ¥ €ro Ba)KHEUIIe TUAPOKAPOOHATOB KAJIBIIHS, )KECTKOM BOJIBI.
COCIMHEHUSI. — HccnenoBanue aMmpoTepHBIX CBOKWCTB
Mertannst b-rpynn. Meas u cepeOpo | THIAPOKCHUIOB aJIFOMUHUSA U [IMHKA.
U WX BOXXHEHUIIINE COSTUHEHUSI. — M3yuyeHue npoueccoB NoJIy4eHHs THIPOKCUIOB
[uHk 1 ero BaxkHeMe JKeJeza, X XUMUYECKUX CBOMCTB.
coenuHeHus. JKene3o u ero — XKécTkocTh BOJBI U METO/BI €€ YyCTpaHEHUS.
BOKHEUIIINE COCTUHECHUS — Pemmenue sxcriepuMeHTaIbHBIX 3a/1a4 10 TEME
«BaxHelmme MeTauibl U KX COSAUHEHUS».
— KauecTBeHHbBIE peakliui Ha HOHBI MarHuUs,
KaJIbIIMSI, aTFOMHHMS, [IMHKA, Jkene3a(2+),
xene3a(3+), menu(2+), cepedpa(+1).
Pewenue xauecmeennvix 3a0au u pacuémmvix
3a0a4 pa3INYHbIX TUTIOB U YPOBHEW CII0KHOCTH, B
TOM YHCJI€ OJIMMIHNAAHBIX, IO TeMe «MeTallibl U
WX COCTMHEHUS
Hnousuodyanvhvie unu epynnosvie npoeKkmsi no
meme «BaxkHenme MeTaJlyIbl U UX COSTUHEHUSD)
Paznen 4. Xumusi 1 okpy:kamomas cpeaa
4.1 BemiecTBa u marepuansl B 2 Baxueimme BemecTBa u Buinoanenue sxcnepumenma

JKA3HU 4EJIOBEKA.
OCHOBBI DKOJIOTUYECKOU
rPaMOTHOCTHU

MaTepHaibl, 00J1acTu uX
MIPUMEHEHHUS.

HoBsle MaTepuansl ¥ TEXHOJIOTUH.
[IpuHIUIIBI «3EJTEHON XUMHUW».
XUMHS U 310pOBBE. DKOJIOTUYECKUE
poOJIEMBI, CBSI3aHHBIE C

— Omnpenenenre KUCIOTHOCTH MPUPOTHBIX BO/I.
— MogenupoBanue mporecca 00pa3oBaHus
KHCIIOTHOTO JIOXK/ISI, U3y4EHHUE eT0 BO3ICHCTBUS
Ha MaTepHaIbl

Hnousuodyanvhvie unu epynnogvle npoekmul no
meme
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HaunmenoBanue
KonuuectBo OCHOBHBIE BUIBI J€ITEILHOCTH
Ne pa3aeaoB U TEM Coneprxanue oOy4eHUs
qacoB 06yqa}oumxc;1
y4eOHOT o0 IpeaAMeTa
COCIMHEHUSIMU YTJIEpOJa, a30Ta, «BermiecTBa U MaTepHalibl B )KM3HU YEJIOBEKA.
CEpBbI, TXKEJBIX METAIIOB OCHOBBI KOJIOTUYECKON IPaMOTHOCTH»
Pasznea 5. O0001menue 3 HaHUMA
5.1 | [ToBTOpeHue u 0600mEHNE 4 [ToBTOpeHME U 00001ICHUE 3HAHWK, | Buvlnoanenue skcnepumenma
3HaHWI OCHOBHBIX Pa3/IC/OB MOJIyYCHHBIX IIPU M3YUYCHHUU Kypca — Pemenue skcriepuMeHTanbHbIX 331a4 110
Kypcos 8-9 kiaccoB xumun 8-9 xiraccos TeMe «MeTajlibl, HEMETAIUIbl U UX
COCTUHEHUS
Pewenue kauecmsennvix 3a0au u
pacuémuuix 3a0ay pa3IuYHbIX TUIIOB U
YPOBHEH CIIOKHOCTH, B TOM YHUCIIE
OJIMMIHUAHBIX, 10 U3YYCHHBIM TEMaM
KOJIMYECTBO 34
YACOB I10 TTPOTPAMME
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