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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI ITO XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PEe3yNIbTaThl OCBOCHHSI MPOrPAMMBI OCHOBHOTO OOIIero oOpa3oBaHUs JOCTHTAIOTCS B
XoJe OOydeHUs XUMHUHM B CIUHCTBE Y4COHOW W BOCIHUTATCIILHON JCSITETLHOCTH B COOTBETCTBHH C
TPAAUIIMOHHBIMH ~ POCCHUHCKUMH  COIMOKYJbTYPHBIMH M  JIyXOBHO-HPaBCTBEHHBIMH  IIEHHOCTSIMHU,
MIPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMU MOBEJACHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS,
CaMOpa3BUTHS U COLIMATIN3ALUHU 00yJarOIIUXCSl.

JImaHOCTHEBIE PE3YJIbTATBI OTpPAXKAOT T'OTOBHOCTH O6yanOIHHXC$I PYKOBOACTBOBATHLCA CHUCTEMOU
ITIO3BUTUBHBIX IICHHOCTHBIX OpI/IeHTaHI/Iﬁ " paClIMPCHUC OIbITa ACATCIBHOCTH HaA eé OCHOBE€, B TOM 4YHCJIC B
qacCcTHu:

1) maTpHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAYYHOMY HacCJIeINIO,
MOHUMAaHMs 3HAYEHHUs] XMMUYECKOM HayKd B JKM3HU COBPEMEHHOro OOIIecTBa, CIIOCOOHOCTH BIAAETh
J0CTOBEpHOM MH(pOpMaIuel 0 MepeioBbIX JOCTHKEHHUSIX U OTKPBITUAX MUPOBOM M OTEUECTBEHHOM XUMUM,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTpOICTBE MHpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCIIMTAHUS:

MIPEJICTaBICHHUS] O COIMAIbHBIX HOpPMax M MpaBUiIaX MEXJIMYHOCTHBIX OTHOUIEHHH B KOJUJIEKTUBE,
KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, y4eOHOMCCIIEIOBATEILCKOM, TBOPUCCKOM
U JIpYyruX BHJAX JAEATEIbHOCTH, TOTOBHOCTH K pa3HOOOPAa3HOW COBMECTHOM JeATEIbHOCTH IpHU
BBITIOJIHEHUH Y4€OHBIX, MO3HABATENbHBIX 337ay, BBIMOJIHEHUH XMUMHUYECKHUX SKCIIEPUMEHTOB, CO3JaHHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIOHUMAHHUIO M B3aWMOIIOMOIIM B Ipoliecce 3TON ydeOHOM
NeSITeNIbHOCTH, TOTOBHOCTU OIICHMBATh CBOE MOBEIEHHWE U TOCTYNKH CBOMX TOBAapUIIEH € MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIEICTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSI:

MHPOBO33PCHUYCCKHUE IIPCACTABICHUA O BCHICCTBC U XHUMHYCCKOM p€akuun, COOTBCTCTBYIOUIUC
COBPEMCHHOMY YPOBHIO Pa3BUTHA HAYKHW M COCTABJIAIOIIMEC OCHOBY JJId IMOHHMMaHHA CYIIHOCTHU HaquOfI
KapTUHBI MHpPaA, HOPCACTABICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTHA HOPUPOABI, B3aMMOCBA3IAX
YCJIIOBCKA C HpHpOI[HOﬁ CpGHOﬁ, O pOJIM XUMHH B ITIO3HAHUH ITUX SaKOHOMepHOCTeﬁ;

IIO3HABATCJIbHBIC MOTHUBBI, HAIIPABJICHHBIC HA IMOJIYYCHUC HOBBIX 3HAHHUH 110 XHUMHH, HCO6XOI[I/IMBIC
JJIA 00BACHEHHS Ha6J'IIOI[aeMLIX mpoueccoB u HBHGHHﬁ, HO3HaBaT€HBHOI>'I, PIH(i)OpMaHI/IOHHOﬁ u
YUTATEIHLCKOM KYJIbTYPbI, B TOM YHCJIC HABBIKOB CaMOCTOSTEIBHOM pa6OTBI C y‘IC6HBIMI/I TCKCTaMU,
cnpaBquoﬁ m/ITepaTypop“I, AOCTYIIHBIMH TCXHUYCCKHUMU CPECACTBAMU I/IH(1)OpMaI_II/IOHHLIX TCXHOHOFI/Iﬁ;

HHTEpPCC K O6y‘{eHI/IIO N II0O3HAHMHIO, J'II-0603HaTeJ'IBHOCTL, TOTOBHOCTh M CHOCOOHOCTH K
caMoo6pa30BaHmo, HpOGKTHOfI U HCCIEI0BATEIbCKOM ACATCIIBHOCTH, K OCO3HAHHOMY BBI60py

HAIIpaBJICHHOCTU U YPOBHS O6y‘leHI/I$[ B ):[aaneﬁmeM;

4) ¢popMHPOBaHMS KYJIbTYPHI 310POBbSI:

OCO3HAaHUC ICHHOCTU KU3HU, OTBCTCTBCHHOI'O OTHOIICHHSA K CBOCMY 3J0pPOBBIO, YCTAHOBKH Ha
3,[[0p0BLIﬁ o6pa3 JKHN3HH, OCO3HAHHC MOCIEACTBUI U HCIIPUATUC BPCAHBIX IIPUBBIUCK (yHOTpC6J'ICHI/IH



QJIKOTOJIsI, HAPKOTUKOB, KYpEeHUSs), HEOOXOUMOCTH COOIOACHUS TPaBUII 0€30IaCHOCTH IIPU OOpaIIEHUH C
XMMUYECKUMHU BEIIECTBAMU B OBITY M peaJIbHOM KHU3HH;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTHUECKOMY M3Y4YEeHHUIO mpodeccuil U Tpyda pa3iuyHOro poja, yBaXXeHHE K TPyLy U
pe3ynbpTaTaM TPYAOBOW IEATEIBbHOCTH, B TOM YHCJIE HAa OCHOBE NPHUMEHEHMS IPEIMETHBIX 3HAHUU IIO
XMUMHMH, OCO3HAaHHBIM BBIOOP MHIMBUIYaIbHOW TPAEGKTOPUM THPOJOJIKEHUS 00pa3oBaHHA C Y4YETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEH, YCIEITHOM
npo(hecCHOHABHON JIEATETFHOCTH U Pa3BUTHS HEOOXOIUMBIX yYMEHHH, TOTOBHOCTH aJalTHPOBATHCS B
npodeccHoHAIBHOI cpee;

6) K0JI0rH4ecKOro BOCIUTAHHUSI:

9KOJIOTMYECKHU 11€J1IeCO00pa3HOE OTHOIIEHUE K NMPUPOJE KaK HCTOUYHUKY KU3HU Ha 3emile, OCHOBE €€
CYIIECTBOBaHMS, IOHMMaHUE LIEHHOCTH 3I0pOBOro M Oe3omacHOro oOpas3a »KHU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PU3NYECKOMY U TICUXHYECKOMY 3JI0POBBIO, OCO3HAHHE I[EHHOCTH
coOnrofieHUs TpaBUJl OE€30MacHOTO MOBEACHUS MpU paboTe € BEUIECTBAMH, a TaKXKe B CUTYyalUsX,
YTPOKAIOIINX 3/I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4aeMble NpU H3YYEHUU XHUMHH, Ui pElIeHus 3ajad,
CBSA3aHHBIX C OKpPYKArOUIEH MPUPOJHOM CpEeAOH, Ul IMOBBIIIEHUS YPOBHS JKOJIOIMYECKON KYJIBTYpHI,
OCO3HAHUS II100aILHOTO XapaKTepa 3KOJOTHYECKUX MPOoOiIeM U MyTell uX penieHus mocpeiCTBOM METOI0B
XUMHUH, OSKOJIOTMYECKOTO  MBIIUIEHHWS, YMEHHUS PYKOBOJCTBOBATBCS WM B  IIO3HABATEIbHOM,
KOMMYHUKATUBHOM M COIMATIbHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMeTHBIX pe3ylbTaTOB BbIACISIOT 3HAYUMBIE ISl POPMUPOBAHUS MUPOBO33PEHUS
oOuieHay4YHble MOHATUS (3aKOH, TEOPHsl, MPUHIMI, THIOTe3a, (akT, CUCTeMa, MPOLECC, SKCIEPUMEHT U
Jpyroe.), KOTOpbIe UCIOJIb3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEeIMEeTax U MO3BOJIAIOT HAa OCHOBE
3HaHUW M3 STUX MpeaMeToB (OPMHUPOBATH MPEACTABICHHE O LEJIOCTHOW HAy4YHOW KapTUHE MHUpa, U
YHHUBEpCcaJbHble YyueOHbIe NeHCTBHS (IO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISTHBHBIEC), KOTOpbIC
obecrieunBarOT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSATEIbHOMY IUIAHUPOBAHUIO U OCYLIECTBICHUIO
y4eOHOM J1eATeNbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
Ba3oBble 1ornyeckue aeicTBuUs:

YMCHHA UCIIOJIB30BATh HpI/IéMH JIOTMYCCKOI'0 MBIIUJICHUA ITPU OCBOCHUU 3HAHUM: PaCKpbIBATb CMbICJI
XUMHYECKUX ITOHSITHMN (BBI,I[GJ'ISITB HUX XApaKTCPHBIC IPU3HAKH, YCTAHABJIMUBATH B3aUMOCBA3bL C APYI'UMU
HOHHTI/ISIMI/I), HUCIIOJIBb30BAaTh IIOHATHA OJIA OOBACHEHHS OTACIBbHBIX (1)8.KTOB u ﬂBHeHI/Iﬁ, BbI6I/IpaTB
OCHOBAaHUAg W KpUTCpUU JI Knaccn(bnxaunn XUMHUYCCKHUX BCHICCTB MW XHMHYCCKUX peaKHHﬁ,
YCTaHAaBJIMBATbL NPHUYNHHO-CICACTBCHHBIC CBA3HW MCKIAY 00beKTaMU HU3Yy4YCHUA, CTPOUTH JIOTUYCCKUC
pacCyRACHUS (I/IHIIYKTI/IBHBIG, ACAYKTUBHBIC, 110 aHaﬂOFI/II/I), JAC€J1aThb BBIBOJBI U 3aKJIFOYCHU A,

YMCHHEC TIPUMCHATH B TPOLECCEC TO3HAHHA TIOHATHA (Hpe,Z[MeTHBIC u MeTaHpeI{MeTHHe),
CHUMBOJIMYCCKUC (3H8.KOBBIG) MOJCIIN, UCITIOJIB3YCMBIC B XUMUH, HpeO6pa3OBBIBaTL HIUPOKO ITPUMCHSACMBIC B
XUMHUHU MOJCJIBHBIC MPCACTABJICHUA — XUMHUYECKUM 3HaAK (CI/IMBOJ'I BHCMCHTa), XUMHYCCKas q)opMyna n
YpaBHCHHC XUMHUYECKOU pCakiun — Ipu pPCHICHUU y‘-IC6HO-H03HaBaTCJIBHBIX 3aga4d, C y‘-IéTOM O9THUX
MOJCIIBHBIX Hpe,[[CTaBJ'IeHI/Iﬁ BBIABJIAATE W XaApPAKTCPU30BATh CYIICCTBCHHBIC TNPHU3HAKKU U3YyYACMBIX
00BEKTOB — XUMHUYCCKHX BCIICCTB U XUMHUYCCKUX pCaKHHﬁ, BBISBJIIATH 06I_I_II/IC 3aKOHOMCPHOCTHU, MIPUINHHO-
CJICACTBCHHBIC CBA3U U IPOTUBOPCUHUSA B U3YIACMbBIX NIPOLCCCAX U SABJICHUAX.



ba3oBble ncciienoBareibCcKue AeiicTBHS.

YMCHHUEC HCIOJIb30BaTh IHOCTABJICHHBIC BOIIPOCHI B KAYCCTBC HMHCTPYMCHTA IIO3HAHHA, 4@ TAKKC B
Ka4C€CTBC OCHOBBI AJIA (1)OpMI/IpOBaHI/I$I THUIIOTE3LI IO IMPOBCPKE NPABUIIBHOCTHU BbICKA3bIBACMBIX Cy)KIIGHHfI;

npuoOpeTeHnue OmbpiTa 10 IUIAHUPOBAHUIO, OPraHU3allMM W TPOBEICHHUIO  YUYCHHUECKUX
9KCIEPUMEHTOB, yMEHUE HaOIIoAaTh 3a XOJOM IIPOLEcCa, CAMOCTOSTEIbHO IIPOrHO3MPOBATh  €ro
pe3ybTat, (GopMyITHpOBaTh 00OOIIEHHS 1 BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICIOBAHMUS,
COCTaBJIATh OTYET O MPOJIETAHHOM padoTe.

Pa6ora ¢ undopmanueii:

yYMEHHE BbIOMpaTh, aHAJIIM3UPOBATh U MHTEPIPETUPOBATh MH(GOPMALIMIO PAa3IUYHbIX BUAOB U (HopM
MNpeACTaBJICHUA, MOJIYYAaEMYIO M3 Pa3HbIX HMCTOYHHKOB (Hay‘IHO-HOHYJ'ISIpHaSI JUTCpaTtypa XUMHYICCKOIO
COJIep’KaHus, CIpaBOYHbIE MocoOus, pecypchl MHTEepHETa), KpUTHUECKH OLIEHMBATh NPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE TPUMEHSTHh pa3JIMYHbIE METOJIbI M 3ampoChl TPU TOUCKE M OTOOpe HHPOpMaIUu H
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJAMMBIX JUISI BBIMIOJHEHUs YYEeOHBIX W TIO3HABATEIBHBIX 3a/1a4
OTNpeNeNEHHOTO  THUMA, TMPUOOpEeTEeHHWe OmbiTa B  OOJACTH  HWCIOJB30BaHUS  WH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJAJACHUE KYyJIbTYpPOW aKTUBHOTO WCIOJIB30BAHUS  Pa3IUYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSATEIILHO BBIOMpATh ONTUMAIBHYIO (DOpMy TpeacTaBieHHS WHPOPMAIUA U
WJUTFOCTPUPOBATH peIIaeMble 3a/1a4i HECJIOKHBIMU CXEMaMu, AuarpaMMaMH, ApyruMu GopMamu rpaduku
1 UX KOMOMHAIIHSIMU;

yYMEHHE MCIOJIb30BaTh U aHAIU3UPOBATh B Mpollecce yueOHOM M UCCIIEOBATENbCKOMN 1eATEeNbHOCTU
nH(OPMALIMIO O BIMSHUMA TMPOMBIIUIEHHOCTH, CEIbCKOTO XO3SICTBAa M TpPAHCIOPTa Ha COCTOSIHUE
OKpYy’Karolen NpUpoTHON CPEIbI.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eCTBUSA:

YMEHHS 33J1aBaTh BOMPOCHI (B X0Jie 1uanora u (Wim) JUCKYCCUU) MO CYIIECTBY OOCYXIaeMOW TEMBI,
(bopMynupOBaTh CBOU MPEUIOKEHHSI OTHOCUTENIBHO BBIMOJIHEHUS IPEIOKEHHON 3a1a4u;

YMEHHUSI TIPEACTABJISITh MOJYYCHHBIC PE3YyJIbTaThl MO3HABATEIBHOW JESITEIBHOCTH B YCTHBIX M
MUCHbMECHHBIX TEKCTaX; JeJIaTh IPE3CHTAIMIO PE3YJbTATOB BBHIMOJHEHHUS XUMHUYECKOTO SKCIECPUMEHTA
(JtabopaTOpHOTO OIBITA, TAOOPATOPHON PAOOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, Y4COHOTO IMPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IMO3HABATEIBHON W
WCCIIEIOBATEIILCKOM JIESITEIbHOCTH TPHU PEIICHUH BO3HUKAIONIMX TPOOJeM Ha OCHOBE ydéra OOIuX
UHTEPECOB M COTJIACOBAHMS TMO3UIMKA (0OCYXIeHUs, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbBD»,
KOOpJMHAIMS COBMECTHBIX JICHCTBHM, OIPEIEIICHUE KPUTEPUEB IO OIICHKE Ka4yecTBAa BBINIOJHEHHOM
paboTel U apyrue).

PeryasiTuBHbIC YHMBepCaJIbHbIC Y4eOHbIC NeliCTBHUA:

YMEHHUE CaMOCTOSITEJIbHO ONPENeNATh LENH JACATEIbHOCTH, IUIAHUPOBAaTh, OCYILIECTBIATD,
KOHTPOJHUPOBaTh M TPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JIESATENBHOCTh, BBIOMpATh Haubolee
s dekTUBHBIE CTIOCOOBI pelieHus] YueOHBIX U MO3HABaTEeNbHBIX 3334, CAMOCTOSATEIBHO COCTABIISITH WU
KOPPEKTUPOBATh NPEMJIOKECHHBIM AJITOPUTM JIEUCTBUUA MPHU BBITOJIHEHUU 33JaHUKM C YYETOM MOJYYEHUS
HOBBIX 3HaHUN 00 M3y4aeMbIX OOBEKTaX — BEUIECTBAX U PEAKIUAX, OLIEHUBATH COOTBETCTBUE MOTYYEHHOTO
pe3yiibTara 3asBJIICHHOM LEJIM, YMEHHE HCIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, NMPEIAracMbIE B
YCJIIOBUH 3aJaHUM.

INPEIMETHBIE PE3YJIbTATDBI



B coctaBe mpeIMEeTHBIX pe3yabTaTOB IO OCBOCHHIO O0S3aTEIBHOTO COJCpPXKAHHS, YCTAHOBJICHHOTO
TaHHOU (enepaibHON paboyeil mporpaMMoi, BBIIEISIOT: OCBOCHHBIC OOYJAIOIIMMICS HAaydHbIC 3HAHUS,
YMEHHS U CHIOCOOBI IEHCTBUH, criennduyeckue s MpeMETHON 00IacTh «XUMUSD», BUIBI ACSITEIHHOCTH
[0 TOJYYEHHI0O HOBOTO 3HAHUS, €0 WHTEPIPETANU, NPEOOpa3OBAHUIO U TPUMEHEHUIO B PA3IMYHBIX
y4eOHBIX U HOBBIX CUTYAIHSIX.

K koHily oOyueHus B 8 kjacce mpeIMeTHbIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpaXaTb
Cc(OPMHUPOBAHHOCTH y O0YJAIOLTUXCS YMEHUI:

PaCKpbeIBaTb CMBICJI OCHOBHBIX XMMHYCCKHUX TIOHSITUI: aToOM, MOJICKYJA, XUMHUYECKUU OJICMCHT, IIPOCTOC
BEIIIECTBO, CJIOHOE BEIECTBO, CMECh (OJHOPOJHAs W HEOIHOPOJHAsS), BAJICHTHOCTh, OTHOCHUTEIIbHAS
aTOMHasi ¥ MOJEKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs macca, MaccoBas JOJIst
XUMHUYECKOTO DJJIeMEHTa B COCIUHEHUM, MOJSIPHBIH OOBEM, OKCHJ, KHCJIOTAa, OCHOBAHHUE, COJb,
QJICKTPOOTPUHIATCIBHOCTD, CTCIICHD OKHUCIICHHUA, XUMUUYCCKasA pCaKIus, KJ'IaCCI/I(l)I/IKaHI/ISI peaKHHfIZ peaknuun
COCAMHCHUA, PCAKIIMU PA3JIOKCHUSA, PCAKINHN 3aMCIICHUA, PCAKIIUU O6MeHa, OK30- U SHAOTCPMHUYCCKUC
peakiu, TErI0BOM APPEKT peakiuu, siApo aToMa, MEKTPOHHBIN CIION aTomMa, aTOMHasi OpOUTalb, pagnycC
aToMa, XUMHUUYCCKasaA CBsA3b, IOJIAPHAdA W HEIOJISIpHAsA KOBAJCHTHAad CBA3b, MOHHAA CBSA3b, MOH, KaTUOH,
aQHWOH, PaCTBOP, MacCcOBas JI0JIS BEIIeCTBA (MPOIIEHTHAs! KOHIICHTPAIIKs) B PaCTBOPE;

HUIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX HOHITUU U MPUMCEHATH OTU MMOHATHUA ITPU OITMUCAHUU
BEILIECTB U MX IIPEBPALLECHHIA;

HCII0JIB30BaTh XMMHUYCCKYHO CHUMBOJIMKY JJIs1 COCTAaBJICHHA q)OpMy.H BCIIIECTB U ypaBHeHI/II\/'I XUMHUYECCKUX
peaKkumii;

OTIPEJIENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTEIIEHb OKUCIICHUS 3JIEMEHTOB B
OMHAPHBIX COENMHEHUSX, TPUHAIICKHOCTh BEIIECTB K ONpeAeIEHHOMY Kilaccy COEAWHEHUH IO
dbopmynam, BUJ XUMUYECKOU CBA3M (KOBaJEHTHAs U MOHHASA) B HEOPraHUYECKUX COCTUHEHUSX;
packpsiBaTh cMmbica Ilepuonmnueckoro 3akona JI. WM. MengeneeBa: AeMOHCTpUPOBATh TMOHUMAHUE
MEPUOANYECKON 3aBUCHUMOCTH CBOWCTB XMMMYECKHMX 3JIEMEHTOB OT MX nosioxkeHus B I[lepuommueckoit
CUCTEME, 3aKOHOB COXPAaHEHHUs MAacCChl BEILECTB, IMOCTOSTHCTBA COCTABA, ATOMHO-MOJIEKYJISIPHOTO YYEHHUS,
3aKkoHa ABOTaapo;

OMHCHIBATh U XapakTepus3oBaTh TabiuuHyto Gopmy [lepuonnyeckoil cucTeMbl XUMUYECKHX AJIEMEHTOB:
pasnuyath MOHATUS «UIaBHas moArpynna (A-rpymnma)» u «mobouHas noarpynna (b-rpynmna)», mansie u
00JbIIME TEepPUOJIbl, COOTHOCUTh 0003HAUEHUs, KOTOphle UMetoTcs B Tabmune «llepuoanyeckas cucrema
xumudeckux asneMmeHtoB /. WM. MengeneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMMHUYECKUX DJIEMEHTOB (COCTaB M 3apsj sapa, oOlee YHUCIO 3JIEKTPOHOB M pacHpelleieHHe HX IO
AIIEKTPOHHBIM CIIOSIM);

KIIACCU(UIIMPOBATH XUMUYECKHE JIEMEHThI, HEOPraHUYEeCKHe BEIIECTBA, XUMUUECKUE PEaKUnu (10 YUCIY
Y COCTaBY YYacTBYIOIIUX B PEAKIIUU BEIIECTB, M0 TEIIOBOMY 3P (DEeKTy);

XapaKkTepu30BaTh (OMUCHIBATh) O0IINE XMMUYECKHE CBOMCTBA BEIIECTB PA3IMYHbIX KJIACCOB, MOATBEPKaas
ONMCaHUE NPUMEPAMH MOJIEKYIISIPHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMHUECKUX PEAKLIUA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTM OT HX KAYECTBEHHOI'O COCTaBa, BO3MOXXHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPALEHUN B PA3JIMUHBIX YCIOBHSIX;

BBIYUCIISITE OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJIF0 XUMHYECKOTO
areMeHTa 1o (opMmylie COETMHEHUS, MacCOBYIO JIOJIIO BEIIECTBA B PAcTBOPE, MPOBOIUTH PACUETHI MO
YPaBHEHUIO XUMUYECKON pEaKIINH;

MPUMEHATh OCHOBHBIE OIEPAIMM MBICIUTEIBHON [EATEIbHOCTH — aHalu3 W CUHTE3, CpPaBHEHHE,
00001IeHNe, cucTeMaTH3aIuio, Kilaccu(UKAINIO, BBISABICHUE MPUYHMHHO-CIEACTBEHHBIX CBS3€H — I
M3y4YEHUs] CBOMCTB BEIIECTB M XMMHMUECKHX pEaKIHi, €CTECTBEHHO-HAyYHbI€ METOJbl IMO3HAHUS —
HaOI0IeHNE, U3MEPEHHE, MOJISTUPOBAHHE, SKCIIEPUMEHT (peaabHbI U MBICIICHHBIH);

ClIeIoBaTh MpaBWJIaM TOJIb30BAHUS XUMHYECKOW IMOCYI0W M J1abopaTOpHBIM OOOpyJOBaHUEM, a TaKKe
MpaBWJIaM OOpAIIeHHsI C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSMHU TIO BBITIOJHEHHUIO JTaO0PAaTOPHBIX
XMMHYECKUX OTBITOB MO TOJYYSHHIO U COOMpaHUIO ra3000pa3HBIX BEHIECTB (BOJOPOAA M KHUCIOPOJA),
MIPUTOTOBJIEHUIO PACTBOPOB C OMPEAEIEHHON MAcCCOBOM JI0JIe paCTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH U



IIPOBOJUTH XMMHUYECKUE IKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIEIOYEH M KHUCIIOT C MOMOIIbIO
MHIUKATOPOB (JTakMyc, (peHosdranent, METHIOPAHXK U IPYTHE).

Conepxxanue yueOHOT0 mpeaMeTa
1. Bgenenue (54)

XuMHUA — HayKa O BEIIECTBaX, UX CBOMCTBAaX U MPEBPAILLICHUSIX.

[NoHsTHE O XUMIUECKOM 3JIEMEHTE U (JOpMax ero CyleCTBOBAHHS: CBOOOJHBIX aTOMaX, MPOCTHIX U CIOXKHBIX
BEIIIECTBaX

[peBparenus Beriects. OTIMYNE XUMUYECKUX PEAKIUN OT (PU3MUECKUX SBJICHUN. Pojb XMMUU B KU3HU
YEJIOBEKA.

KpaTtkue cBeneHus U3 UCTOPUHM BOSHUKHOBEHHS M pa3BUTHs XxuMuu. [lepuon anxumun. [lonstie o Gpuiocohckom
kamHe. Xumus B XVI B. PasButue xumun Ha Pycu. Poib OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHUM XMMHYECKOMN
HayKu - paboTsI M. B. JlomoHnoCOBa, A. M. Byrtnepoaa, . . Menpeneesa.

XuMu4eckas CHMBONIMKA. 3HAKA XUMHYECKUX 3JIEMEHTOB U MPOUCXOXKIACHNE MX Ha3BaHWH. XWMHYECKHE
dhopmynel. Uaaekcsr u ko3¢ durmenTsl. OTHOCHTENHHBIC aTOMHAS U MOJIEKYJIsIpHast Macchl. Pacder MaccoBoi gomm
XUMHYECKOT0 dJIeMeHTa 110 (opMyIie BelecTBa.

[Nepuoauueckast cucrema xumudeckux anemeHToB J1. M. Menzeneesa, ee CTpyKTypa: Maibie H OOJNbBIIHE TEPUOIH,
TPyNIbl ¥ MOATPYNNB! (TaBHas u mobodHas). Ilepuoamyaeckas cucteMa Kak CIPaBOYHOE MOCOOHME ISl TIOTYYSHUS
CBEICHNI 0 XMMHYECKHX HJIEMEHTAaX.

Pacuernble 3amaumn. 1. HaxokmaeHwe OTHOCHTENBHONW MOJEKYJSIPHOM MacChl BEIIECTBA IO €0 XHMHUYECKOMH
¢dopmynie. 2. BerancieHre MaccoBOM JTOJIM XUMHYECKOTO DJIEMEHTa B BELIECTBE IO ero Gopmyoie.

IIpakTyeckasi padora Ne 1
[IpaBuia 6e30MMacHOCTH IpH pabOTe B XUMHUIECKOM 1abopaToprun. 3HAKOMCTBO C JJA00OpaTOPHBIM 000PYIOBAHUEM.
Hab6mronenns 3a N3MEHEHUSIMH, POUCXOISAIITUMU C TOPSIIICH CBEUOM.

Tema 2. ATOMBI XUMHYECKHX 3JIEMEHTOB (9 u)

AToMBI Kak (opMa CyIIECTBOBAHUSI XUMHUYECKUX 31€MEHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUH aTOMOB.
JlokazaTenbCcTBa CIOKHOCTH CTpoeHus: atoMoB. OnbIThl Pesepdopna. [InanerapHas Monens cTpoeHus: aToMa.
CocraB aTOMHBIX SiA€p: IPOTOHBI U HEUTPOHBI. OTHOCUTEbHASL ATOMHAsI Macca. B3auMOCBsI3p NOHATHH «IIPOTOHY,
«HEUTPOHY, «OTHOCHTEIIbHAs aTOMHas Maccay.
W3menenne duncia IPOTOHOB B sApe aroMa - 00pa3oBaHHME HOBBIX  XMMHUYECKHMX  JJIEMEHTOB.
W3menenue umcna HEWTPOHOB B sape aToma - oOpazoBaHue H30TOHOB. COBpPEMEHHOE ONPEAEIECHHE IOHSATHS
«XMMUYECKUH  37IeMeHT». M30Tombl Kak  pa3HOBUIAHOCTM aTOMOB  OJHOTO  XMMHYECKOTO  3JIEMEHTA.
OnexTponbl. CTpoeHHE AIEKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKUX d1eMeHTOB Nel-20 meproanyeckoil CHCTEMBI
J. N. MenneneeBa. [loHsaTre O 3aBEpUICHHOM W HE3aBEPIIEHHOM JIJIEKTPOHHOM CIIO€ (PHEPTETUYECKOM YpPOBHE).
[lepronnueckas cucrema xummudeckux 3memeHToB [ V. MennmeneeBa M CTpoeHHE aTOMOB: (PU3WUYECKHA CMBICT
MOPSIIKOBOI'O HOMEpPA 3JIEMEHTa, HOMepa TPYIIIbL, HoMepa IepHoa.

W3menenune 4yucia 31€KTPOHOB HA BHEILIHEM 3JCKTPOHHOM YPOBHE aTOMa XMMHUYECKOI'O 3JIEMEHTa - 00pa3oBaHHE
MOJIOKUTENBHBIX M OTPULATENbHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMHM METaJIOB M HEMeTayuloB. lIpuumHbI
W3MEHEHUS] METAITMUECKUX U HEMETAJUNTMYECKUX CBOMCTB B IMEPUOAAX U IPYIIIAX.

O6paszoBanne OuHapHbIX coenuHeHni. [lonsaTue 06 noHHOH cBs3u. CxeMbl 00pa30BaHMsI HOHHOM CBSI3H.

B3aumoneiicTBe aTOMOB XMMHYECKHUX 3JEMEHTOB-HEMETAJIOB MEXAYy co0oil - o0pa3oBaHHE IBYXaTOMHBIX
MOJIEKYJI IPOCTHIX BemiecTB. KoBasieHTHas HENOJIsIpHAs XUMHYECKas CBS3b.

DJNEeKTPOHHBIE U CTPYKTYPHBIE (hOPMYJIBI.

B3aumoneiicTBe aTOMOB XMMHYECKUMX 3JIEMEHTOB-HEMETAUIOB Mexay coboil - oOpa3oBaHuMe OHHApHBIX
COEIMHEHNI HEMETAJUIOB. DJIEKTPOOTPULATENBEHOCTE. [IOHATHE 0 KOBAaJIEHTHON MOJIAPHON CBA3H.

B3anmMoneiicTBie aTOMOB XMMHUYECKUX 3JIEMEHTOB-METAIIOB MEXy COO0H - 00pa3oBaHNe METAIIIMYECKUX
KpHUCTAJIJIOB. [lonsTne 0 METAJUTMYECKON CBSA3H.

JdeMoHcTpanuu. Mozenn aToMOB XUMHUYECKUX 371eMeHTOB. [lepronndeckasl cucTeMa XMMHUYECKHX 3JIEMEHTOB /.

N. Menneneesa.

Tema 3. IIpocTbie BemecTBa (74)



[Tonoxxenne MeTamioB M HEMETAJUIOB B NEPUOJMYECKOW cUCTeMe XxuMuueckux anemeHToB [[. M. Menneneesa.
Bakneiiimme mpocThie BelIecTBa - METAJUIBL: JKeNe30, aJIOMHHHN, KaJbI[UH, MarHuii, HaTpuil, kammid. OOmue
(u3nvecKre CBOMCTBA METAJIOB.

Bakneiiie mpocThie BEMIECTBAa - HEMETAJUTBI, 00pa30BaHHBIC aTOMaMH KHUCJIOPOJa, BOJIOPOAA, a30Ta, CEPhl,
docdopa, yrnepona. CriocoOOHOCTh ATOMOB XMMHUYECKHX 3JICMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB
- a;oTponus. AJUIOTPOIHbBIE MOAU(UKAIMN KUciopoaa, Gocdopa U onoBa. MeTaTM4ecKue U HEMETALTUICCKUC
CBOMCTBAa TPOCTHIX BemecTB. OTHOCHUTENBHOCTh JENIEHUS TMPOCTHIX BEIIECTB HAa METAIBI U HEMETaJUIbL.

[octosanast ABoragpo. KomnmyectBo BemiectBa. Monb. MonsipHass Macca. MomsIpHBIE 00beM Ta3000pa3HBIX
BEILIECTB.

KpatHbie eMHHIBI KOJTUYECTBA BEIIECTBA — MUJUTMMOJb U KUJIOMOJIb, MIJUTUMOJISIPHAS U KUJIOMOJIAPHAS MacChl
BEIIISCTBA, MUJUTUMOJISIPHBIN u KHJIOMOJISIPHBIN 00bEMBI ra3000pa3HbIX BEIIICCTB.

Pacuerhl ¢ KCMONb30BaHUEM TIOHATHI «KOJMYECTBO BEIIECTBAY», «MOJISIPHASI Maccay, «MOJISIPHBIH 00BbEM Ta30B»,
«IIOCTOSIHHAS ABoranpo».

Pacuernble 3amaun. 1. BeiuucneHne MonsipHOW Macchl BEIIECTB MO XMMHU4YECKHMM (opmymnam. 2. Pacuersl c
WCTIOJIb30BAHUEM TOHSTHH «KOJMYECTBO BEUIECTBAY, «MOJSPHAsi Maccay, «MOJSPHBIA 00bEM Ta3oBy, «IIOCTOSHHAS
ABoraapoy.

JdeMoncTpauunu. Hekoropsie MeTaJlIbl 1 HEMETAJIJIBI KOJIWYECTBOM BeliecTBa 1 Moib. Mozens MOISIpHOTO 00bemMa
ra3000pa3HbIX BEIECTR.

Kontponsnas padora Nel mo reme « ATOMBI XUMHYECKHX JIEMEHTOBY

Tema 4. CoequHeHHs] XMMHYECKHX 3JIeMeHTOB (16u)

Crenenp okucieHus. OmnpeneieHue CTEIEHH OKUCICHHS 3JIEMEHTOB 10 XMMHUYECKOH (OpMYyJie COCAMHEHU.
CocraBnenne (GopMyn OMHAPHBIX COSAMHEHWUM, OOIMUN CITOCOO0 MX HAa3bIBaHWS. bHHApPHBIC COCTUHEHUS: OKCHIIBI,
xnopuibl, cynbduasl u qp. CocraBienue ux Gopmyi. [pegcraBurenn OKCUIOB: BOJA, YIICKUCIHBINA ra3 v HerameHas
HU3BECTh. HpellCTaBI/ITeHI/I JICTYyUUX BOJOPOOHBIX CO@HHHGHHﬁ: XJIOpOBOOOPOa u aMMUaKk.

OcHOBaHUs, WX COCTaB M Ha3BaHWUA. PacTBOPHMOCTh OCHOBaHHH B Boze. TabmuIa paCTBOPIMOCTH THIPOKCHAOB H

coneil B Boge. IIpencraBurenu nienoyeil: TMAPOKCHUIBI HATPUS, KaIKs U Kaiubuus. [IoHATHE 0 KaUECTBEHHBIX
peaKIusx. HNuaaukatopsl. H3menenue OKpacKu WHJIMKaTOPOB B IETI0YHON cpene.

Kucnorsr, ux coctaB u HazBanus. Knaccudukarus kucnot. [IpeacraBurenu KUCIOT: cepHAsi, COMsHAS U a30THAs.
M3MeHeHne OKpacku MHAUKATOPOB B KUCIOTHOM cpeie.

Conmm Kak TIPOM3BONHBIC KHCJIOT M OCHOBaHWH. KX coctaB m Has3BaHws. PacTBopuMOCTh colieii B BOJE.
[IpencraBuTeny coyeii: XJIOpHUI HATPHs, KapOoHAT 1 PocdaT KaabIrs.

AMopdHBIE 1 KPUCTALTHIECKIE BEIIECTBA.

MexMOoneKkynapHble B3anUMOACHCTBH. THIBI KPUCTAUTMYECKAX PEIIeTOK: MOHHAs, aTOMHAs, MOJEKYISIpHAs |
MeTaJUTHYecKas. 3aBHCHMOCTh CBOWCTB BEIIECTB OT THUIIOB KPUCTAUTNIECKAX PEIIETOK.

BemectBa MONEKymSpHOrO ¥ HEMOJEKYISPHOTO CTPOSHHS. 3aKOH TIOCTOSHCTBA COCTaBa [UIS BEIIECTB
MOJIEKYIISIPHOT'O CTPOCHUS.

UwucTele BemmecTBa U cMecH. [IpuMepsl )KUIKAX, TBEPABIX M ra3000pa3HBIX cMecei. CBONCTBA YHCTHIX BEMIECTB U
cmeceil. Ux coctaB. MaccoBass 1 oObeMHast TOJM KOMIIOHEHTa CMecH. Pacdersl, CBSI3aHHBIC C HCIOJH30BAHHUEM
TTOHSITHS JTOTISI.

Pacuernble 3agaun. 1. Pacuer maccoBoif m 0ObEMHOHN [ONeli KOMIIOHEHTOB CMECH BeIecTB. 2. Brramcienme
MacCOBOM JIOJM BEIECTBA B PAcTBOPE IO M3BECTHOM Macce PacTBOPEHHOTO BEIIECTBA W Macce PacTBOPHUTENS. 3.
Brrancienre Macchl pacTBOPSIEMOTO BEIECTBA U PACTBOPHUTEINSI, HEOOXOAUMBIX JJISl IIPUTOTOBJICHUS OIpe/IeIeHHON
MacChl paCTBOpa C U3BECTHOM MacCOBOW J0JIEH PACTBOPEHHOIO BELIECTBA.

JdemoncTpannu. O6pasisl OKCHIOB, KHCIIOT, OCHOBaHUN M colleil. Monenu KpUCTaIUIMYECKNX PElIeTOK XJIOpuiaa
HaTpus, ajgMasza, okcuma yriepoma (IV). B3peiB cmecu Bomopoma ¢ Bozmyxom. CrocoObl pasjiefieHHS CMeECeid,
JCTAJLIAIIHAS BOJIBI.

JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 0Opa3amMu BELIECTB Pa3HbIX KiaccoB. 2. Pa3nenenue cmecei.
IIpakTHyeckas padora Ne 204ncTKa 3arps3HEHHON TOBapEHHOM COMN.

[IpoBepounas pabota mo Teme «COeAMHEHNS XUMHUYECKUX JIEMEHTOBY

Tema 5. H3meHenus, npoucxoasinme ¢ Bemecrsamu (14u)

HOHHTI/IC SIBJ'ICHI/Iﬁ KakK I/I3M€HCHPlﬁ, HpOI/ICXO,Z[ﬂH_II/IX C BCHOICCTBaAMMU. HBJ’IGHH?I, CBSI3aHHBIC C U3MCHCHUEM
KpI/ICTaJ'IJ'II/I"IeCKOFO CTpOeHI/IH BCIIECTBA HpI/I IIOCTOSAHHOM €I'0 COCTaBCE, (I)I/I3I/ILI€CKI/I€ SABJICHUSA. CDI/I3I/ILIGCKI/IG ABJIICHUA
B XUMUN: JAUCTHUIIIIAI A, KpI/ICTaJ'IJ'II/I3aI_II/I$I, BBIHapI/IBaHI/Ie u BO3IroHKa BCIIICCTB, L[CHTpPI(l)yrI/IpOBaHI/IC.

ﬂBJ’IeHI/IH, CBA3aHHBIC C UBMCHCHHUEM COCTaBa BCIICCTBA, - XUMHUYCCKUC peaK]_II/II/I. HpI/I3HaKI/I u YCJ'IOBI/ISI
HpOTCKaHI/ISI XUMHUYECCKUX peaKI_[I/Iﬁ. HOHHTI/IG 06 9K30- U 3H,Z[OT€pMI/ILI€CKI/IX peaK]_[I/IﬂX. PCaKL[I/II/I FOpCHI/Iﬂ KakK
IL':lCTHI)II\/’I cnyqaﬁ 3K30TepMI/I‘{CCKI/IX peaxunﬁ, HpOTeKaIOI]_[I/IX C BBIJICIICHUEM CBETa.



3aKoH COXpaHEHHUSI MacChl BEIIECTB. XUMUYECKUE YpaBHEHHS. 3HaYCHUE HHACKCOB U KO (UIIMEHTOB.
CocraBnenue ypaBHEHUI XUMHYECKUX peaKuuu.
Pacuersl 1o xuMnuyeckuM ypaBHeHUsIM. PellieHue 3a1a4 Ha HAXOXKAECHUE KOJIMYECTBA BELIECTBA, MACChl HIIU
o0beMa MPOoAYKTa peaklny MO KOJIWYECTBY BEIIECTBA, Macce UM 00bEMY MCXOAHOIO BellecTBa. PacueTsl ¢
HCIIOJIB30BAHUEM MOHATUS «IOJIsD», KOTJa UCXOAHOE BEIECTBO JAHO B BUJIE PACTBOpA C 3aJaHHOM MacCOBOH JONEH
PacTBOPEHHOT O BEILECTBA U COZIEPKUT OIIPEIEIICHHYIO JIOIIIO puMecei.

Peakunu pasnoxxenus. [lonstre o ckopocTn xumuueckux peakuuid. Katanuzatopsl. @epMeHTHI.

Peaknuu coenunenns. Katamurnyeckue n HekatanuTuueckue peakun. OOpaTUMbIE U HEOOpaTHUMBbIE PEaKIINU.

Peakuuu 3amemieHus. ONEKTPOXMMMYECKHI  psJ HANpsDKEHUH  METalIoB, €ro HCIOJb30BaHUE I
[IPOTHO3UPOBAHUS BO3MOXKHOCTH IPOTEKAaHUs peakUUd MEXAy MeTalaMd M PacTBOpaMHM KHUCIOT. Peaknuun
BBITECHEHUS OJJHUX METAJIJIOB U3 PACTBOPOB UX COJIEW IPYTrMMU METaJIaMU.

Peaknuu oOMmeHa. Peakiuu HelfiTpanu3anuu. Y CJIOBUS IPOTEKAHUS Peakiuii 0OMeHa B paCTBOpax J0 KOHIIA.

Tunsl xuMHYECKHX peakuuid (10 MPHU3HAKY «YHCIO W COCTaB MCXOAHBIX BEIIECTB U NMPOAYKTOB pEaKIMH») Ha
MpUMEPE CBOMCTB BOJbL. Peakiius pa3noKeHus - 3JIEKTPoJIn3 BoAbl. Peakinu coelMHEHUs - B3aUMO/IEHCTBUE BOJIbI C
OKCHJIaMU METANIOB U HeMeTaJuioB. IloHsATHE «TuApOKCcHAbD». Peakiuu 3amenieHuss - B3aUMOJCWCTBUE BOJBI C
HIETIOYHBIMHU U IENIOYHO3EMEIbHBIMH MeTajulaMu. Peakumu oOMeHa (Ha mpuMepe THpoIn3a Cyinb(uaa aJroMUHUS 1
KapOua KaJIbITUs ).

Pacuetrnble 3amaum. 1. BpiuucieHue mo XMMHYECKMM YpPaBHEHHSM MacChl HWJIM KOJMYECTBA BEIIECTBA IIO
M3BECTHON Macce WM KOJIMYECTBY BELIECTBA OJHOI0 U3 BCTYNAIOIUX B PEAKIIMIO BEIIECTB MIIM ITPOJYKTOB PEAKIIUU.

2. BrpruncieHnue Macchl (KOIMYECTBa BelecTBa, 00beMa) MPOAYKTa PEaKIiu, CJIM U3BECTHA Macca HCXOIHOTO
BEIIIECTBA, COJIEPKAIIETO ONPENEIIEHHYIO JION0 puMeceii. 3. Berauciienne Macchl (KOIMYecTBa BEllecTBa, 00bema)
NpOJyKTa peakUWH, €CId HW3BECTHA Macca pacTBOpa M MaccoBass JOJs PACTBOPEHHOIO  BEIIECTBA.

Jdemoncrpanun. [Tpumeps! Gpusndeckux siBIIeHHN; a) TUaBieHune napaduHa; 0) pacTBOpeHUe MepMaHraHara
Kanus;B) nuddy3us AyMMCTHIX BEMIECTB C TOPSAIIeH JTaMIOYKM HakanuBaHUA. [IpuMepbl XUMHUYECKUX SIBICHUM: a)
rOpeHrne Maraus; 0) B3aMMOAEHCTBUE COMSTHON KHCIOTHI C MPaMOpPOM MJIM MEJIOM; B) TIOJTYYEeHHE THAPOKCH/IA MEIH
(I); r) pacTBOpEHHE MOTYUIEHHOT'O THAPOKCH/IA B KHCIIOTAX;
1) B3aumozeiicTeue okcuaa menu (1) ¢ cepHoOl KMCTOTOM TIpW HArpeBaHUU; €) Pa3IoKEeHNE IIEpPMaHraHaTa KaJusl; )K)
B3aMMOJICHCTBUE pa30aBIEHHBIX KUCIOT C METAJUIaMH; 3)PasiIoKEHIe IEPOKCHIa BOAOPOAA.
[IpoBepounas pabora mo Teme «MI3MeHEHHS, TPONCXOISIIIE C BEIIECTBAMID)

Tema 6. «PacTBopenune.PacTBopsbl.

Peakniuu MOHHOT0 00MEHAa U OKUCJIHUTEIbHO-BOCCTAHOBUTEIbHbIE peakuun» (13u4)

PactBopenme kak Gu3nko-XxuMHUeCKUi mporiecc. IloHaTre o TuapaTax u KpucTauIoruapaTax. PactBopumocTs.
KpuBbie pacTBoprMOCTH KaK MOJIENb 3aBUCHMOCTH PACTBOPUMOCTH TBEP/IBIX BEIIECTB OT TEMITEPATYPHI.
Haceimmennrle, HeHACHIIIEHHBIE U TIEPECHITIIEHHBIE PACTBOPHI. 3HAUEHUE PACTBOPOB IS MIPUPOJIBI U CETECKOTO
XO35CTBA.

[lonsaTre 00 SIEKTPONUTHYECKON MUCCOIUAINH. OJEKTPOIUTHl M HEIIEKTPOIHUTHL. MeXaHW3M HCCONHAINN
ANEKTPOIUTOB C PA3NUIHBIM THUIIOM XUMHYECKOW CBs3U. CTENeHb AIEKTPONUTHYECKON nuccoruanui. CuiabHbIE U
cmabbIe AJICKTPOIHTHL

OCHOBHBIE TIOJIOXKEHHSI TEOPUH AIIEKTPOIUTHYECKON mucconuanuy. MIoHHBIe ypaBHEHUS peaKiuid. Y CIIOBHS
MIPOTEKaHUS PEAKIIUN OOMEHa MEXAY JICKTPOIUTAMHU 10 KOHIIA B CBETE HOHHBIX MPE/ICTABICHUH.

Knaccudukarys HOHOB U HX CBOHCTBA.

Kucnorer, nx xmaccubukanms. [ucconmanys KHCIOT W WX CBOMCTBA B CBETE TEOPHUU DIIEKTPOIHTHYECKOU
auccourdan. MoJeKylapHble U MOHHBIC YpaBHEHMsI peakUuid KUCIOT. B3aumozaelcTBUE KHCIOT ¢ MeTajllaMu.
ONEKTPOXUMUYECKUNA Psii  HAmpsDKEHHM MeTauioB. BzaumopelicTBHE KHCIOT €  OKCHUAAMH — METaJUIOB.
B3auMopelicTBre KHUCIOT € OCHOBAHMSIMU - peEakUusl HelTpamu3zauud. B3anMoaeldcTBHE KHUCIOT C COJISIMH.
Hcnonp3oBanue TaOIUIIBI pACTBOPUMOCTH ISl XaPAKTEPUCTUKU XUMUIECKUX CBOMCTB KUCIIOT.

OcHoBaHus, ux kinaccudukanus. Jluccoruanus OCHOBaHWN W WX CBOWCTBA B CBETE€ TEOPUHU SJIEKTPOTUTHIECKOM
micconmanyi. B3awmMmopelicTBHE OCHOBaHMM C KHCIOTaMH, KHCJIOTHBIMH OKCHIAMH W COMSIMH. Vcronmb3oBaHUE
TaOIUIBI PACTBOPUMOCTH JIJISl XapaKTEPUCTUKHW XMMHUYECKHX CBOWCTB OCHOBaHWU. Pa3nokeHne HepacTBOPHUMBIX
OCHOBaHUI npu HarpeBaHUH.
Comn, wmx xmaccupuKamuss ¥ JUCCONMANMSA Pa3MYHBIX THUMOB coneil. CBoWCTBa colleli B CBETE€ TEOPUU
ANEKTPOIUTHYECKONW AWMCCouauy. B3anMoseiicTBre coleli ¢ MeTalllaMH, YCIOBHUS MPOTEKAHUS 3THX PEaKITHA.
B3aumoneiicTBie conell ¢ KHUCIOTaMH, OCHOBAaHHMSIMH M CONAMHU. Vcmonb3oBaHWe TaOMHMIBI PacTBOPUMOCTH JUIS
XapaKTEPUCTUKHA XUMHUYECKUX CBOWCTB COJIEH.

O0o0111EHE CBEJCHUH 00 OKCHJIaX, AX KIaccuukanuu " XHUMHAYECKHX CBOMCTBaX.
I'enerndeckue psapl METAIUIOB M HEMETAIIOB. ['eHeTHdeckas CBA3b MEX/1y KJIaCCaMH HEOPTaHUYECKHUX BEILECTB.

OKHCIHUTENBHO-BOCCTaHOBUTENBHBIE peakuu. OKUCINTENL U BOCCTAHOBUTEND, OKHCIEHUE U BOCCTAHOBJICHHUE.

Peaknuu woHHOro oOMEHa W OKUCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuud. CocTaBieHHE YypaBHEHHM
OKHCJIUTENFHO-BOCCTAHOBHUTEIIFHBIX PEAKIUH METOJIOM AJIEKTPOHHOTO OanaHca.



CBoiicTBa TPOCTBHIX BEIIECTB - METAUIOB M HEMETAJUIOB, KHUCIOT M COJiei B CBeTe MpeAcTaBiIeHU 00
OKHCIHTENFHO-BOCCTAHOBUTEIIBHBIX mporeccax.

JdeMoncTpanuu. lcnelTaHMe BeEmIECTB W UX  pacTBOPOB  HA  BJEKTPONPOBOAHOCTb.  3aBHCUMOCTD
3JIEKTPOIIPOBOAHOCTH YKCYCHOW KHMCJIOTBI OT KOHIIEHTpauuu. BzaumozelicTBue MHKa ¢ cepoM, CONSHON KHCIOTOM,
xnopuaom meau (11). Fopenune marausi.

JlaGopaTopusblie onbIThl. 8. Peakiuy, xapakTepHbie AJsl pacTBOPOB KUCIOT (COJMISIHOW MM cepHOM). 9. Peakuuwy,
XapakTepHble JIs pacTBOpOB Imieioued (rumpokcunoB HaTpusi wnin kanus). 10. Ilomydenme u cBoiicTBa
HEpacTBOPUMOro OocHoBaHUsl, Harpumep ruapokcuna menu (II). 11. Peakunu, xapakrepHble IJisi pacTBOPOB CoOJel
(manpumep, ans xaopuaa meau (I11)). 12. Peakuun, xapakTepHble Ui OCHOBHBIX OKCHJIOB (HampuMmep, A OKCHJA
kanbiusi). 13. Peaknmu, XapakTepHble i KHCJIOTHBIX OKCHUIOB (HampuMmep, JUIs YIVIGKUMCIOrO —Trasa).
[IpakTtudeckass pabora 4.BbimomHEeHWE OMNBITOB,IEMOHCTPUPYIOIINX TE€HETHYECKYIO CBS3b MEKIY OCHOBHBIMU
KJIacCaMH HEOPTaHWYECKUX COEAMHEHUH.

[IpakTnyeckas pabora 5. Penmienne skcriepuMeHTaIBHBIX 3324

Hrorosas kouTponbsHas "IloBTOpeHHE OCHOB Kypca 8-To Kacca

Paznen 7. IloBTOopenue kypca 8-ro kiaacca (4u)

[MoBTOpenne marepuana 8 kinacca — OCHOBHBIX MOHSITHIA, 3aKOHOB U TEOPUH depe3 3HAKOMCTBO C JKU3HBIO U
JeATEIbHOCTBIO YUEHBIX, OCYIECTBUBIINX 3TH OTKPBITHSL.

Pabouas nporpamma gopmupyercs ¢ yauerom Pabodeit mporpamMmbl BOCITUTAHUS

TemaTn4eckoe JIaHUPOBaHUE

Paznen Tema ypoka
BBEJIEHUE Xumusi-uactb ecrectBo3HaHus. IIpenmer xumun.Beecrsa. Kon-
(5 gyacoB) BO
yacoB
IIpeBpamenus BemiecTB.Ponb xuMuu B :KU3HU yenoBeka. KpaTkuil ouepk
HCTOPHH Pa3BUTHS XHMHH. 1
ITepuommueckas cucteMa XuMudeckux 3eMenToB [|.11.MeHneneeBa. 3Haku
XUMHYECKUX DJIEMEHTOB 1
Xumnueckre hopmynbl. OTHOCHTENbHAS aTOMHAS U MOJICKYJISIPHASI MaCChL. 1
IIpakrrueckas padora 1.IIpaBua 6e30macHOCTH MTPH pabOTE B XUMHICCKOM
nabopaTopun.3HAKOMCTBO ¢ JJabopaTopHBIM 00opyaoBanueM. Habmonenus
3a UBMEHEHUSIMU,ITPOUCXOAAIIMMU C TOPSIIEH CBEUOi. 1
«ATOMBI XHMHYECKHX 3JIeMeHTOB» | OCHOBHBIE CBEIEHHUS O CTPOEHUH aTOMOB./I3MEHEHUS B COCTaBe si/Iep
(9 uacoB) aTOMOB XMMHYECKHX 3JIEMEHTOB. M30TOMEI. 1
CtpoeHne 37eKTPOHHBIX 000JI0YeK AaTOMOB 1
W3meHeHme urciia 3JeKTPOHOB HA BHEIITHEM DHEPTETHYECKOM YPOBHE
ATOMOB XUMHYECKUX DIIEMEHTOB 1
Wonnast xummudeckasi CBsI3b 1
B3aumMoneiicTBiEe aTOMOB 3JIEMEHTOB HEMETAJIOB MEX Ly COOOM 1
KoBaneHTHas monsipHasi XUMHYECKAs! CBSI3b 1
Merannmnueckas XMMAYeCKast CBS3b 1
O06o001eHne U cucTeMaTH3aIHs 3HAHUH 110 TeMe «ATOMBI XHMHYECKHIX
DJIEMEHTOB) 1
KonTponbshas pabora 1o TeMe « ATOMBI XUMHYECKUX JIEMEHTOBY 1
I'naBa 2 «IIpocThle BenrecTBa» IIpocTsle BemecTBa-MeTalIbl 1
(7 uaco) [Ipocthie BemiecTBa-HEMETAILIbI 1
KommuectBo BemecTBa 1
MonsipHbIit 00bEM Ta30B 1
Pemenue 3aau ¢ UCMONBb30BaHUEM MOHATUN «KOJIMYECTBO BELLIECTBAY,
«IIOCTOSTHHAST ABOTaJIpO», «MOJISIPHASI MACCaY, «MOJISIPHBIN 00HEM Ta30BY. 1
O06o0menye U cucremaTu3aius 3Hanui o TeMe «lIpocTeie BemecTBa» 1
KonTponbsnas padora o reme «IIpocTeie BemecTBa 1
I'naBa 3 «CoenuHenust CrerneHb OKUCIEHUS 1
XHMHUYECKUX JIEMEHTOB) Baxneiimme kiacchl OMHAPHBIX COSMHEHUN-OKCHIBI U JICTYUIHE
(16 uaco) BOJIOPOJIHBIE COCTUHEHUSL. 1




OcHoBaHus

Kucnotsl

Comu

O0001eHYe 3HaHUH O KITacCU(UKAIIUHU CIIOXKHBIX BEIICCTB

Kpucramiueckue pemérku

RININININ

Yucreie BeecTBa u cMecu.MaccoBast 1 00beMHas 0T KOMITOHEHTOB
cMecH (pactBopa)

=Y

[paxtuyeckas padora 2.0OuncTKa 3arpsI3HEHHON MOBAPEHHON COITH.

=Y

O000111eHrEe ¥ cucTeMaTr3anus 3HaHuil 1o teme «CoequHEeHNs XUMHUUYECKUX
3JIEMEHTOB)

[Ipaktudeckas padora 3.IIpurorosieHue pacTBOpa ¢ 3aHOH MacCOBOM JT0Jei
PacTBOPEHHOI'0 BEIIECTBA.

KonTponbsHas padora 3 o Teme «CoeqUHEHUS XMMHUYECKIX JJIEMEHTORBY

I'naBa 4
«/3MeHeHusI,lTPON CXOASAIIHE C
BemectBaMm» (144acoB)

dusznuecKue SBJICHUS B XUMHU

XUMHUYECKUE PEAKIIUU

XUMUYECKHE ypaBHEHHSL. 3aKOH COXPAHEHUS! MAaCChl BEIIECTB.

Pacuersl mo XMMHYECKHUM YPaBHCHUAM.

Peakuuu pasznoxenus.

Peaknuu coenquuenus

Peaknuu 3amenienus

Peakiinu ooMena

THIbI XUMUYECKUX PEAKLIMHA HA IPUMEPE CBOMCTB BOJBI

NR|R(R(N R R|R(R[(R| R

O0001IeHrEe U CUCTEMATHU3AIINA 3HAHUH 110 TEME
«M3MEeHEH U, TPOUCXOIAIIHE C BEIIECTBAMUNY

IIpoBepounas padora 1o Teme «V3MeHEeHUs,TPONCXOIAIITIE C BEIMIECTBAMM)

I'naBa 5
«PactBopenue.PacTBopbl. Peakiuuu
HOHHOT0 00MeHAa M OKMCJINTEJHHO-

BOCCTAHOBHUTEJbHbIE
peaxkiun»(134acoB)

PactBopenue.PacTBopuMOCTh BEIIECTB B BOJIE.

DIEKTPOTUTHYIECKAS TUCCOITHAITHS.

Rk N

OCHOBHBIC ITOJTOKEHUS TEOPUH IIICKTPOTUTHICCKON muccornnanum. IoHHbIC
ypaBHECHUS.

Kucnorer,ux kinaccudukaius U CBONCTBA

OcHoBaHUS,UX KIacCH(pUKALMS U CBOWCTBA

Oxcuipl,uX KaaccuUKaus 1 CBOWCTBA

Conm,ux knaccuuKamms U CBOMCTBA

I'enermueckas CBS3b MEXAY KilaCCaMU BEUICCTB

RRRrRrRR

[IpakTudeckas padora 4.BeimoigHeHNE ONBITOB, 1EMOHCTPUPYIOIINX
TEeHETUIECKYIO CBSI3b MEXKTy OCHOBHBIMH KJIACCAMH HEOPTAaHUIECKUX
COEMHEHUI.

IIpaktrueckas padota 5. PenreHne sKCIIepuMEHTATBHBIX 3a0a4

OKHCIINTENBHO-BOCCTAHOBUTEIBHBIC peakuuun

YHpa)KHCHI/ISI B COCTaBJICHHH OKHCIUTCIBPHO-BOCCTAHOBHUTCIbHBIX peaKum”I

RR|Re

CBoiicTBa N3YYCHHBIX KJIaCCOB BEIIECTB B CBETC OKUCIMUTEIBHO-
BOCCTaHOBHUTCIIBHBIX peaKHI/Iﬁ

=

O0o0enne ¥ cucTeMaTH3anus
3HaHUil (2yaca)

O06o0menre U crucTeMaTH3aIw:sl 3HaHUH 110 Kypey 8 Kiracca,pelnienue 3a1ad

=

UroroBast KOHTpobHAs paboTa U ee aHaIN3

IloBTOpeHne Kypca 8-ro Kiacca
(2uaca)

IloBTOpenne ocHOB Kypca 8-ro Kiacca

Uroro:

68
9acoB

1| Hudposas
nabopartopust
b
IIKOJIEHUKOB

Xumus
OO6yuatormmiics

[IpenmerHas obnactb
Tum monp30BaTeNs

Tun nepenayu nokazaHun IIpsiMoe moaKIoUEeHUE K

JaTINKOB YCTPOWUCTBY
JlonomHuTensHBlE MaTEPHAIIBI IIporpammHoe
B KOMILIEKTE obecneueHue




CrnpaBo4Ho-

METOJIYECKHUE
MaTepHalIbl
Tun maTunka Jatauk yposus pH
JlaTuuK 3neKTpuyecKoi
MPOBOIMMOCTH
Jatunk Temnepartypsl
XUMHYECKUH
becnipoBo1HOM MyITBTHIATYHK
110 XIMUH HaJlnaue
OyHKIUS OTHOBPEMEHHOTO
TIOJTYYEeHHUS] CUTHAJIOB C
HECK
€CKOJIbKUX JaTYNKOB, S —
BCTPOCHHBIX B KOPITYC
0ecrpoBOTHOTO
MYJIBTHJIATYHKA
XapaKkTepUCTHKI
MYJIBTHIATYHKA!
Pa3psIHOCTb BCTPOSHHOU 12

ALIII, out

Wurepdeiic moakimodeHus

Bluetooth low energy
(BLE) 4.1

BCTPOEHHAS MAaMSTh 00BEMOM,
Ko6aiit

2

eMKOCTb OaTapen, A*u

0,7

HOMHHAJIBHOC HAIIPSXKCHUE
Gatapeu, B

3,7

KOHTpOJLTEp 3apsina baTapeu

HaJIN4ue

CraTychl HHAMKATOPOB
6ecrpoBOTHOTO
MYJIbTUAATIHNKA:

TOTOBHOCTDB K COIIPSAKECHUIO
MYJIbTUAATYUKA,

HaJIN4YHC

YCHEIIHOE CONPSDKEHUE
MyJIbTUAATYHKA C
PErucTpaTopoM JaHHBIX Ha
KOTOPOM YCTaHOBJIEHA
nporpamMma coopa u
00pabOTKH JaHHBIX;

HaJIN4YHC

paboTa MyIbTHIATIHKA B
pexume coopa U nepegaun
JJAHHBIX;

HaJIN4YHe

paboTa MyIbTHIATINKA B
peXuMe JorupoBaHus (3aMuch
U3MEepAEMbIX JaHHbIX BO
BHYTPEHHIOIO ITaMATh
MYJIbTUAATYHKA, JUIS
MOCIEAYIOMIErO MOTyYeHUS
9THX JAHHBIX B IIPOrpaMme
cbopa u 00pabOTKH TaHHBIX);

HaJIN4YHe

HU3KUH 3aps]] aKKyMyJIsTopa
MYJIbTHAATIHNKA.

HaJIN4YHC

l"abaputHBIe pazMepsl
KopITyca 6ecTipOBOIHOTO
MYJIBTHIATYHKA:

JnuHa, Mmm

89

[Mupuna, MM

63

Bricora, MM

27

Pa3bem 11 nogkIroueHUs
3apsIIHOTO YCTPOMCTBA

miniUSB (tun B)

XapaKTepUCTUKU AATYMKA
ypoBHs pH:

ObopynoBan
KOMOMHHPOBaHHBIM
H3MEPUTENBHBIM JJIEKTPOIOM
pH ¢ pazsemom BNC u
OydepHBIM pacTBOpOM

HaJIM4ue

Juana3on n3mepenus, pH

or 0 o 14

Pazpemenne natunka, pH

0,01

Juamnazon pabounx
Temmeparyp, °C

ot +10 mo +80




I[J'II/IHEI HU3MEPUTCIIBHOT'O
QJICKTpOaa, MM

140

XapaKTepucTUKa JaTuuKa
3JIEKTPUYECKOMN
TPOBOAUMOCTH:

O00pynoBaH U3MEPHUTEITEHBIM
LIYIIOM
AIEKTPOIPOBOJMNMOCTH C
pazsemom BNC

HaJIN4ue

Juanazonsl uamepenuii Nel,
MKCM/cM

ot 0 10 200

Junanazonsl uamepenuii Ne2,
MKCM/cM

ot 0 10 2000

Juana3ons! usmepenuit No3,
MKCM/cM

ot 0 10 20000

Pasperienue s quanasoHa
Nel, MxCwm/cm

0,5

Pasperienvie s quanasoHa
No2, MxCwm/cm

5

Pasperienue s quanasoHa
Ne3, MxCwm/cm

20

JnmHa n3MepUTEnEHOTO
nrymna, MM

155

XapaKTepuCTUKa JaTYNKa
TeMIIepaTypbl XUMUYECKOH:

BBIHOCHO# TepMeTHYHBIN
TEMIIEPATYpPHBIN 30H] U3
HEepIKaBeIoIEeH cTanu ¢
XPOMMPOBAaHHBIM NOKPHITHEM

HaJIN4ue

YyBCTBUTENBHBIN 3JIEMEHT
JlaT4uKa

IJIATUHOBBII
tepmonatuuk PT100

Huamazon uzmepenus, °C

ot -40 no +180

Pa3pemenne natunka, °C

0,1

TommuHa CTEHKH 30H1a, MM

0,5

JlnrHa BEBIHOCHOM YacTH
30HIa, MM

100

Juamerp 30113, MM

5

Koapdpument
TETUTONPOBOIHOCTH
tepmonactbl, Br/(M*K)

4

[uametp pa3bema-mrekepa,
MM

3,5

OrtnenbHbIE JATYUKH:

JaT4yuk-konopumerp

HaJIN4YHe

I"abaputHBIe pazMepsl
KOpITyca JaT9uKa-
KOJIOPHUMETpa:

JnuHa, Mmm

70

[[Mupuna, MM

50

Bricora, MM

22

Pa3zpeM 11 moaKIrOuYeHUS
JIaTINKA

USB (tum B)

L[BeTHas STHKETKA Ha KOpITyce
C YKa3aHUEM MOJIENH, CaiTa
TIPOU3BOUTENS 1
rpaduaeckuM 0003HAYCHUEM
PpacrtonoXeHus NICTOYHNKA
cBeTa

HaJIN4YHe

OO0BbEM KIOBETBI, M

KomnuaecTBo KIOBET B
KOMIIITIEKTE, IITYK

I[J'II/IHa ONTHUYCCKOIo MyTH
KIOBECTBI, MM

10

JITMHA BOJTHBI HCTOYHHKA
cBeTa, HM

525

Junarmazon n3MepeHus
ONTHYECKOM MI0THOCTH, D

or 0 1o 2




Paspernienue natunka mpu
M3MEPCHUH ONTHYCCKOM
miotHocTH, D

0,01

ITporpamMmHOe obecriedeHue:

OyHKIMOHMPOBAHKE HA
PYCCKOM SI3BIKE

HaJIN4ue

OyHKIMOHAT OBICTPOTO
3armycka (3aIycK U3MepeHui
MOIKITIOYCHHBIX TATYHKOB Oe3
JIOTIOJIHUTENBHBIX HACTPOCK).

HaJIN4ue

ABTOMaTHUECKOE
ornpezieNieHUue MOIKII0OUEHHBIX
o USB k kommbioTepy, a
TaKXKe IUIAHIICTY JaTYUKOB U
MYJIBTAJATYUKOB H
0TOOpaKCHUE CITUCKA
TIOJKITFOUCHHBIX TaTYHKOB

HaJIN4yue

@OyHKIMOHAN BBIOOpa
JIATYUKOB TSI U3MEPEHHS —
BO3MOYKHOCTb CKPBITh
MOKITIOYCHHBIC TATYUKH,
KOTOpBIE HEe TPeOYIOTCS B
pEeXKUME U3MEPEHHS

HaJIM4yue

Wurepdeiic moakiroueHns
JIATYUKOB IO TIPOTOKOITY
Bluetooth 4.0. Uurepdeiic
MNOAKIIFOUCHHUA JAaTYHUKOB I10
nporokony Bluetooth
COAEPIKUT (PYHKIMOHAT
TMOUCKa JOCTYIIHBIX
BKIIFOYEHHBIX YCTPOMCTB,
0TOOpayKeHUE CIHCKA
JIOCTYIHBIX YCTPOMUCTB,
(yHKIIOHA TTOAKITIOYECHHS
HaWJEHHBIX U JOCTYIHBIX
YCTPOKCTB, 0TOOpakeHHne
CIHCKA MOJKITIOYEHHBIX
YCTPOUCTB, (hyHKIMOHA
OTKJIFOYEHHS TOAKIFOUCHHBIX
K IIPOrpaMMe yCTPONCTB

HaJIN4ue

D yHKIMOHAN JETAIBHON
HACTPOMKM aT4yMKa:

Hactpoiika nepuoaa onpoca

HaJIN4YHe

Bri6op enuani m3mepeHus

HaJIN4YHe

Bo03MOXHOCTB CKpBITHUS
JaT4MKa B PeXUME U3MEPEHH

HaJIN4YHe

Hacrporika nsera nuHuu 1
TOJIIMHBI JINHUU HA Tpaduke
IIJI TaTIHKa

HaJIN4YHe

Hactporika 1Bera u TOMIIMHBI
TOYeK Ha rpaduke amsa
JIaTINKA

HaJIN4YHe

Hactporika BunuMoro
HWHTEpBaJIa U3MEPEHUN Ha
rpaduke s 1aTIuKa

HaJIN4YHe

Ilepexon B pexum
KaMOPOBKY TaTIHKa

HaJIN4YHe

Bribop nuama3oHa maTauka

HaJIN4YHe

OYHKITNOHAI 00X
HACTPOEK:

Hactpoiika
MIPOJIOIKUTENTLHOCTH
JKCIIEPUMEHTA

HaJIN4YHe

Hacrpotika Buma rpaguka mo
YMOTYaHUIO (JINHUSL, JINHUS C
TOYKAMH, TOITHKO TOYKH)

HaJIN4YHue

Hacrpolika Buaa taiimepa
(cekyHmomep — oToOpaxkaercs
KOJI-BO CEKYHJ U
MUJITHCEKYH/T TIPOIIEIIINX C
MOMEHTA 3aITyCKa U3MEepEeHUIT;
Yackl — TaiMep oToOpakaeTcst
B (hopmate 3NIEKTPOHHBIX
4acoB, OKa3bIBasi KOJIMYECTBO

HaJIM4ue




MUHYT MPOIIC/IINX C
MOMEHTA 3aITycKa
JKCIIEpUMEHTA 110 (hopMary:
«MM:CCp», tne MM — st0
MUHYTHI, @ CC — ceKyHbI.

CDyHKIII/IOHaJ'I CBA3KHU
JaTYUKOB

JlaTuiKy MOJKIFOYCHHBIC
K CBSI3KE TATYUKOB
0TOOpaXKaroTCs
OJTHOBPEMEHHO Ha OIHOM
rpaduke. ['paduk cBs3ku
JIATYUKOB UMECT
(hYHKIIMOHAJT HACTPOUKH
0TOOpaKEHHS
MHHHMAJILHOTO U
MaKCUMaJIbHOTO
3HAYCHUS

JIyist KaXioro AaTyrka
MPEAYCMOTPEH CBOM rpaduk, B
TOM YHCJIE JJIs1 TaTYUKOB
TIOJKITFOUEHHBIX K CBS3KE
JIaTYUKOB. 00ecIeYeHo
MIEPEKITFOUCHIE MEXTY
rpadukaMu TaTINKOB B
PEKUME PeaIbHOr0 BpEMEHH,
0e3 MPHOCTaHOBKH PaboTHI
IIPOrpaMMBbl

HaJIM4yue

DyHKIMOHAT KanuOPOBKU
JATYUKA:

HaJIM4yue

1. 3amura QyHKIMOHATA
KaJIMOPOBKH MapojieM

HaJIN4ue

2. BbeiOOp koiHM4ecTBa ATarnoB
10 KOTOpPBIM OyzeT
MIPOU3BOJUTHCA KaTHOPOBKA

HaJIN4YHC

3. BBoz 3HayeHui s
Ka)X7I0r0 3Tana KaTHOpOBKH U
CBEpKa C TEKYIIUMHU
MOKA3aHUAMHU

HaJIN4YHC

4. Pacuer HOBOro 3Hau€HUsI 110
OKOHYaHUH KaJTHOPOBKHU H €0
oToOpaKeHHE A1 TIPUHATHUS
PpeLIeHNs MTOTB30BATENEM O
COXpaHEHHH, a TAK)Ke OTMEHE
BBEJICHHBIX UM 3HAUCHUH

HaJIN4YHe

5. CoxpaHeHue pe3yabTaToB
KaJIMOPOBKH MOJIB30BATEIIS

HaJIN4YHe

6. dyHkiponan copoca
KaJHOPOBKH K 3aBOJICKUM
HacTpoiiKkaM

HaJIN4YHe

Pexwm cbopa naHHbIX. B
pexume cOopa TaHHBIX
obecnieunBaeTCs:
BO3MOXKHOCTD yIIPaBJICHUS
JAaTIUKOM, TIePEChlIKa
KOMaHJbI Ha CMEHY PeXUMa
ero paboTel, JOCTYI K

(P POBOMY TTEPEKITIOYATEIIO
JIMATIa30HOB JIATYHKA Yepes3
uHTEpdEeiic mporpamMmel,
oTro0OpakeHre TpapuKoB
JATYUKA U CBSI3KH JATYUKOB B
pexHMe peanbHOr0 BpeMEHH,
oToOpakeHre TIOKa3aHUH
JATIUKA B PSKUME PEabHOTO
BpPEMEHH.

HaJIN4YHe

DyHKIMOHAI TI0 paboTe ¢
rpadukaMu:

Bo3MoxkHOCTB IepeMeIaTh
rpad¥K Mo pa3ITuIHBIM OCSIM

HaJIM4ue

WzmensaTs MacTad rpaduka
OZTHOBPEMEHHO I10 JIBYM OCSIM

HaJIM4ue




WzmensaTts MacuTad rpaduka
T10 JIF000H OCH OTIETIHLHO

HaJIN4yue

W3MeHATh pexxum
orobpakeHuns rpaduxa
(JTMHUS, TUHAS C TOYKOH,
TOJIBKO TOYKH)

HaJIN4yue

CoOpoc macmTaba rpaduka

HaJIN4yue

OtoOpakeHne MapKepoB st
TOYCK 3HAUCHHUI rpaduka mo
JIBYM OCSIM Ha KOTOpBIE
HaBeJIeH Kypcop

HaJIN4Yue

YBenuuenne macmrada
BBEIOPaHHOM KypCcOpOM
obnactu rpaduka

HaJIN4yue

1. @ynknus rpaduka
JaT4nKa

B pexxume coopa 1aHHBIX
ABTOMAaTHYECKU
BBIOMpAET BUIUMBIN
JIara3oH 1o ocx
3HAYEHHUH 11
0TOOPaKEHHS BCEX TOYCK
rpaduka. Taxke
NpeyCMOTPEH
(yHKIMOHANT
YCTaHOBIICHHS] BUIIIMOTO
Jiarna3oHa 1o ocH
3HAYEHHUI BPYYHYIO U
(bukcaruu 3Toro
Jmana3oHa (OTKJIIOUeHHE
ABTOMATHUYECCKOI'O
ONpeaACICHUA BUIUMOT'O
JhanasoHa)

B pexximMe cOopa JaHHBIX
MO/I/IEPIKUBAET TTOIKITFOUEHUE
Y OTKJIFOUCHHE JATIUKOB («HA
TOpsIayIo»), paboTa
HporpamMMBbl PU 3THX
JEHCTBIAX He IpepBaHa W/WiIn
3aBepliueHa. [Ipu oTkimroueHuu
JaT4MKa TOy4EeHHbIC JJAHHbIC
COXPAHEHBI B MaMITU
nporpaMmsl. [IoBTopHO
MOAKITIOUYEHHBIN JaTUUK
aBTOMATHYECKU PacIIO3HaeTCs
U TIPOJIOJDKAET IIepeiaBaTh
JIaHHbIE, TPaUK MOBTOPHO
MOAIKITIOUEHHOI 0 IaTYNKa
MPOJIOJIKEH C MOMEHTa
pa3beaUHEHUs

HaJIN4YHC

ABTOMAaTHYECKOE
olpezieeHNe HaUMEHOBAHUS,
€IMHMII 1 TIPE/ICTIOB
H3MEpPEeHNs MOJKITIOYEHHBIX
JATIUKOB; OTOOpaKeHHe
TaiiMepa paboTHl TIPOTrPaMMEbI
B PEXHME PEATbHOTO BPEMEHH
OITHOBPEMEHHO C
MOKa3aHIAMH JJATINKOB;
BO3MOXHOCTb KPaTKOCPOYHOM
MIPUOCTAHOBKH IPOTPaMMBI U
rocyeTyronee BO300HOBIICHHE
pabots! 6e3 morepu
TIOTYYEHHBIX JTaHHBIX;
MIPOCMOTP AAHHBIX Ha rpaduke
3a BECh IEPUOJ U3MEPEHU;
0TOOpakeHHEe TaOIHIIBT
TOKa3aHUH B MPOrpaMMe.
Tabmnuma nokazaHuit
COZIEPKHT BCE MONY4CHHBIE
JTAaHHBIE CO BCEX JAaTYHMKOB.
[omyuennsle naHHBIC
COTIOCTABJIEHBI CO IIKAJIOH
Bpemenn. OToOpakeHne
JTAHHBIX B TaOJIUIIE B
00paTHOM TOpsIAKE — TIEPBOH
CTPOKOI oTOOpaxkaercs

HaJIN4YHue




NocIeTHEE U3MEPEHHOE
3HAUYEHUE, TIOCIeHEN —
TIepBOE M3MEPEHHOE
3Ha4Y€HHE; BHITPY3KY TaOJUIIBI
C MOJTY4YEHHBIMU TAHHBIMU B
¢hopmat TabIMIHOTO
penakropa (*.xls). Beirpyska B
TaOIMYIHBINA pelaKkTop
OCYIIIECTBIISICTCS B TIOPSIIKE
MPOBOIUMBIX M3MEPEHHH:
NEpBON CTPOKON BBITPY>KEHO
NepBOe U3MEPEHHOE 3HAYEHHE,
MOCNEeHEeNH CTPOKOH —
HocIIeTHEE N3MEPEHHOE
3Ha4YeHHe; COXpaHEHUE
TIOJIYYEHHBIX JJAHHBIX BO
BHYTPEHHIOIO MTaMSTh AaTYnKa
B @BTOMaTHYECKOM PEXHME;
CUUTHIBAHUE COXPAHEHHBIX
3HAa4YEeHUH U3 MaMsITH JaTYHKa.
HmeeTcst BOBMOXKHOCTh
UCIIOJIb30BAaTh JaHHBIE IS
BBITPY3KHU B (hopMaT
TabJIMYHOrO IIpoLeccopa, a
TaK)Ke MPOIOIKEHUS
U3MEepeHuil

DyHKIMOHAI
I10J1yaBTOMAaTU4ECKON
KaJTHOPOBKH TOKa3aHUI
JTATYUKOB B pexKHMMeE cOOpa
JIAHHBIX.
IlonyaBTOMaTn4eckas
KaJIMOpOBKa MOAPA3yMeBaeT
cOpoc 3HaueHU K HyJIEBbIM
MOKa3aHUsAM C COXPAHEHUEM U
OTOOpa’KEHUEM T10JIb30BATEIIO
KOPPENUPYIOLIEr0 3HAUCHUSL.

HaJIN4ue

Kon-Bo ogHOBpEeMeHHO
ONPAIIMBAEMBIX JATYHKOB

HaJIN4YHC

OyHkuMoHa ¢ vHpopMaluen
0 BEPCHHU MPOrPaMMHOT0
o0ecTreyeHus:

OTtobpakeHue HOMepa
Tekymieit Bepcun 110

HaJIN4YHe

D yHKIMOHAN IIPOBEPKU
o6uosienus [10 B Buae
KHOTIKH

HaJIN4YHe

Kuomnka otkpeiTHs
JIOKyMeHTaluu B opmare
HTML

HaJIN4YHe

Wudpopmanus o KOHTaKTax
IUT OOpAaIeHus B
TEXHUYECKYIO MOIEPIKKY

HaJIN4YHe

CripaBOYHO-METOAUIECKIE
MaTepHabl:

oIMcaHue padoT KOTOpHIE
MOYKHO IIPOBECTH C
HCTIONh30BaHUEM I (PPOBOIL
nmabopaTopuun

HaJIN4YHe

KOJTMYECTBO Pa0OT MO XMMHH,
IITYK

40

CocTraB Kaxxaoi
nabopaTopHO pabOTHI:

TCOPETHUICCKUE CBEACHU S

HaJIN4YHue

IO OOHBIN CIICHAPHH TIPH
pabote ¢ muhpoBoii
nabopaTtopueit

HaJIN4YHue

MOCIIeJOBATENIbHBIN allTOPUTM
110 00pabOTKE MOTYdEHHBIX
JAHHBIX

HaJIM4ue

NEPCUCHb KOHTPOJIBbHBIX
BOIPOCOB I 3aKPCIVICHU A
TOJTYUCHHBIX 3HAHUU

HaJIM4ue

TIeYaTHBIN BHUJ B IBETHOM
HCIIOJTHCHUN

HaJIM4ue




BUCOPOJIMKHA

HaJIN4ue

Akceccyapsbl:

Konn4ecTBo coeIMHUTENbHBIX
USB ka0enei, mTyK

1

Jnmuna coemuanTensHOoro USB
Kabens, cM

180

3apsiiHOe YCTPOUCTBO C
kabexeM mini-USB mis
OecrpoBOTHBIX
MYJIBTHIATYMKOB

HaJIM4yue

USB Anantepa Bluetooth 4.1
Low Energy

HaJIN4Yue

Komnuectso USB ¢aem
HAKOITUTENb C 3aMUCAaHHBIM
pOrpaMMHBIM OOecreueHreM
UQPPOBOI JIaOOpaTOPHH,
HITYK

KonmuuecTBo HabOpOB
1a00paTOPHOM OCHACTKH,
KOMILIEKT

Ketic nnisg xpaHeHus u
TPaHCIIOPTUPOBKH

HaJIM4yue

[TacnopT 11st Kaxa0r0
MYABTUAATYUKA U OTIETHHOTO
HaTynkKa

HaJIM4yue

KpaTkoe pykoBoICTBO B
IBETHOM HCIIOJIHCHUU 110
paborte ¢ nuppoBoi
naboparopueit

HaJIN4ue
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