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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 11O XUMHUUN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPaMMbI OCHOBHOTO 00IIEro oOpa3oBaHHs JOCTUTAIOTCS B
XxoJe OOydeHUs XMMHH B EIUHCTBE Y4eOHOW W BOCHHUTATEIBHOW JEATCIIBHOCTH B COOTBETCTBHUHU C
TPAAUIIMOHHBIMH ~ POCCHUMCKMMH  COIMOKYJABTYPHBIMM W JyXOBHO-HPABCTBEHHBIMHU  IICHHOCTSIMH,
MIPUHATHIMU B OOIIECTBE MIPaBUIaMU M HOPMaMH MOBEICHUSI U CIIOCOOCTBYIOT IMpOIlEccaM CaMOTIO3HAHMS,
CaMOpa3BUTHS U COLMATU3ALUHN 00YJarOIIUXCSL.

JImaHOCTHEBIE PE3YJIbTAaThl OTPAXKAKOT TOTOBHOCTH 06yqa}0m1/1xcs1 PYKOBOACTBOBATHCA CHCTEMOH
ITIO3BUTUBHBIX IIECHHOCTHBIX OpI/ICHTaHI/Iﬁ " paClIMPCHUC OIIbITa ACATCIBHOCTU Ha eé OCHOBE, B TOM 4YHCJIC B
qacCcTHu:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIIEINIO,
MMOHUMAaHMsI 3HAYEHUS XWMHUUYECKOW HAyKW B JKU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJETh
JIOCTOBEPHOM MH(POPMAIIUEH O TTEPEAOBBIX JOCTIKEHUSIX U OTKPBITUSX MUPOBOU M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHpa U 0OIIECTBa;

2) rpaIaHCKOTr0 BOCIIUTAHMSA:

MIPEJICTaBJICHUS] O COI[MAIBHBIX HOPMAax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOILIEHHH B KOJIJIEKTUBE,
KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIC3HOM, YI€OHOMCCIIEI0OBATEILCKOM, TBOPUECKOM
U JIpYyrMX BHJAX JEATEJIbHOCTH, TOTOBHOCTH K pPa3sHOOOpPAa3HON COBMECTHON JIESTENbHOCTH MpU
BBITIOJIHEHUH Y4eOHBIX, MMO3HABATENBHBIX 3a7ay, BBIMOJIHEHWHW XUMHYECKUX HKCIEPUMEHTOB, CO3JIaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIOHMMAHMIO M B3aUMOIIOMOIIM B Ipoliecce IToW ydeOHOM
NeSITeIbHOCTH, TOTOBHOCTH OILIGHMBATh CBOE TOBEICHHE M IOCTYINKH CBOUX TOBApHUILIEH C TMO3ULUU
HPAaBCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHMSI TOCIIEICTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PCHUYCCKHUE IPCACTABIICHHUA O BCIICCTBE H XUMHUYECKON p€akuun, COOTBCTCTBYIOUIUC
COBPCMCHHOMY YPOBHIO Pa3BUTUA HAYKH U COCTABJIAIOIIUC OCHOBY I IMMOHMMAHHUA CYIIHOCTH HaquOﬁ
KapTUHbI MHUPaA, IIPCACTABICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX PpPa3BUTHUA IIPUPOAbI, B3aMMOCBA3AX
YCJIIOBCKA C HpPIpOI[HOﬁ Cp@I[OfI, O POJIM XMMHH B ITOZHAHWUHU ITUX 3aKOHOMepHOCT€I7I;

IIO3HABATCJIIbHBIC MOTHUBBI, HAIIPABJICHHBIC Ha IMOJIYUCHUC HOBBLIX 3HAHUM 10 XHMMHU, HeO6XOI[I/IMI>IC
JJIA 00BACHEHHS Ha6J'IIO,Z[aeMLIX IpoHecCoB M HBHCHHﬁ, HOSH&B&T@HLHOﬁ, HH(I)OpMaHHOHHOﬁ u
YUTATEIHLCKOM KYJIBTYpPbI, B TOM YHUCJIC HABBIKOB CaMOCTOSITEJIbHOM pa6OTI>I C y‘Ie6HBIMI/I TCKCTaMU,
cnpaBquoﬁ HHTepaTypOﬁ, JAOCTYIIHBIMH TCXHUYCCKUMHU CPEACTBAMU I/IH(i)OpMaI_II/IOHHBIX TCXHOJ’IOFHﬁ;

HHTEpPCC K 06y‘IeHI/IIO H ITIO3HAaHHUIO, J'IIO603H8.T€JIBHOCTB, TOTOBHOCTh M CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpO@KTHOfI U HCCIEI0BATEILCKOM ACATCIIBHOCTHU, K OCO3HAHHOMY BBI60py

HAIIpaBJICHHOCTU U YPOBHS O6y‘leHI/I$I B ,Z[aJ'ILHefII.HeM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHUC MNCHHOCTU XU3HU, OTBCTCTBCHHOI'0 OTHOLICHHUA K CBOCMY 3I0POBbLIO, YCTAHOBKH Ha
3,[[0p0BLIﬁ 06pa3 JKU3HH, OCO3HAHHC MOCJIEACTBUI U HCIIPUATHUEC BPCAHBIX IPHUBBIYCK (yrIOTpe6J'IeHI/I$I



QJIKOTOJIsI, HAPKOTUKOB, KYpEeHHSs), HEOOXOJUMOCTH COOJIIOJICHUS TTPaBHII O€30MIaCHOCTH MPHU OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOT0 BOCIIMTAHUSI:

MHTEpEC K MPAKTHUECKOMY M3Y4YEHHUIO mpodeccuil U Tpyda pa3iuyHOro poja, YBaXKEHUE K TPYLy U
pe3ynbTaTaM TPYAOBOW AESITEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHs IPEIMETHBIX 3HAaHWHU I10
XMUMHH, OCO3HAaHHBIM BBIOOP WHJIMBUIYAIbHOW TPAEGKTOPUU MPOJOJDKEHUS 00pa3oBaHUS C Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIIEITHON
npo(hecCHOHATFHON JIESTEFHOCTH U Pa3BUTHS HEOOXOIUMBIX yYMEHHH, TOTOBHOCTh aJalTHPOBATHCA B
npodeccHoHaAIBHOI cpee;

6) IK0JI0rHYECKOT0 BOCTIUTAHHUSI:

9KOJIOTMYECKHU 11€J1IeCO00pa3HOE OTHOIIEHUE K MPUPOAE KaK UCTOUYHHUKY KM3HU Ha 3eMJie, OCHOBE e
CYIIECTBOBaHMS, MOHMMAaHUE IIEHHOCTH 3/I0pOBOro M Oe30omacHoro oOpas3a >KH3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (DU3UYECKOMY U TICUXHYECKOMY 37I0pPOBbIO, OCO3HAaHUE IIEHHOCTHU
coOnrofieHHs TpaBuUil OE30MacCHOTO MOBEAEHUS IpH padoTe ¢ BEIIeCTBaMHU, a TaKXKe B CUTYalUsX,
YTPOKAIOIIKX 37I0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHHS, TMOJydaeMble TpPH HM3YUYEHWH XUMUHU, JUIsI PEUIeHUs 3ajad,
CBSI3aHHBIX C OKPYKAIOLIEW NPUPOJHON CPEAOW, IJi TOBBIMIEHUS YPOBHS SKOJOTHYECKOM KYJBTYPHI,
OCO3HaAHUS TI00aTHFHOTO XapaKTepa dKOJOTHUIECKUX MPOOJIeM U TTyTeH MX PEIICHUs MMOCPEICTBOM METOOB
XUMHH, OKOJOTMYECKOTO  MBINUICHUSI, YMEHUS PYKOBOJCTBOBAaTHCS WM B  TO3HABATEILHOM,
KOMMYHHUKATUBHOM M COIMAIIBHON MPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeaMeTHBIX PE3yabTaTOB BBIIEISIOT 3HAYUMBbIE U1 (HOPMUPOBAHUSI MUPOBO33PEHHUS
oOuieHay4Hble MOHATUS (3aKOH, TEOpUs, MPUHIIMII, TUMOTe3a, (PAKT, cucTema, MPOLEecC, SKCIEPUMEHT U
Jpyroe.), KOTOpble UCHOJb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpPEaMETaX U MO3BOJISIOT Ha OCHOBE
3HAHUA M3 STUX NPEAMETOB (POPMHUPOBATH MPEICTABICHHE O LEJIOCTHON HAyyHOW KapTHHE MHUpa, U
YHHUBEpcajbHble yueOHbIEe AeWcTBUS (IIO3HABATENIbHbIE, KOMMYHHKATHUBHBIC, PETYISTHUBHBIE), KOTOpbHIE
obecrieunBarOT (OPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILIECTBICHUIO
y4eOHOM 1 TEIbHOCTH.

ITo3HaBaTe/IbHBIE YHHBepcAJIbHbIe Y4eOHbIe JeiicTBHSA
Ba3zoBble 1oruyeckue aeficTBUA:

YMCHHA UCIIOJIB30BATh HpI/IéMBI JIOTHYCCKOI'0 MBINJICHUA IIPU OCBOCHUH 3HAHUM: pacKpbIBaTb CMbICJI
XUMHYECKUX MOHSATHUU (BBII[CJ'IHTB HUX XApPAKTCPHBIC IMPHU3HAKH, YCTAHABJIMUBATH B3dUMOCBA3b C JAPYIr'UMU
HOHHTI/ISIMI/I), HUCIIOJIBb30BaTh IIOHATHUA [OJId 0OBSACHEHHS OTACJIBHBIX (I)aKTOB u HBHGHI/Iﬁ, BBI6I/IpaTB
OCHOBAaHUAd W KpUTCpUU I Knaccmbnxaum/l XUMHUYCCKHUX BCIICCTB W XUMHUYCCKHX peaKHHﬁ,
YCTAHABJIMBATL NPHUYUHHO-CICACTBCHHBIC CBA3U MCKIAY 00beKTaMU HU3y4dCHUA, CTPOUTH JIOTHYCCKHUC
pacCyRACHUS (I/IHIIYKTI/IBHBIG, ACAYKTHBHBIC, 110 aHaJ'IOFI/II/I), J€J1aTh BBIBOJbI M 3aKJIIOUYCHU A,

YMCHHUC TPUMCHATb B TIPOLECCE IIO3HAHUS TIOHATUA (HpeI[MeTHBIe u MeTaHpeI[MeTHBIe),
CHUMBOJIMYCCKUC (3H8.KOBLI€) MOJCIIN, UCITOJIB3YEMbBIC B XUMUH, HpeO6p330BLIBaTL MHUPOKO NPUMCHSICMBIC B
XUMHUHU MOJCJIBHBIC MPCACTABJIICHUA — XUMHUYECKUM 3HaAK (CI/IMBOJ'I BHCMCHTa), XUMHUYCCKaAa (bopMyna n
YpaBHCHHUC XHMHUYECKOU pCakunun — IMpu PCHICHUU y‘Ie6HO-H03HaBaTCJIBHLIX 3aagad, C y‘IéTOM 9THUX
MOJCIJIBHBIX Hpe,Z[CTaBJ'ICHI/Iﬁ BBIABIIITE W XAPAKTCPU30BATHL CYIICCTBCHHBIC TPU3HAKU H3YYACMbIX
00BEKTOB — XHUMHYECKUX BCIICCTB MU XHUMHUYCCKHUX peaKuHﬁ, BBISABJIATH 06H_II/IC 3aKOHOMCPHOCTH,
MPUYNHHO-CJICACTBCHHBIC CBA3HU U MIPOTHBOPCUHNS B U3YUACMbIX TPOLCCCAX U SABJICHUAX.



ba3oBble ncciienoBaresibCKHe JeiiCTBHA.

YMCHHC HUCIIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAaUCCTBC HMHCTPYMCHTA IIO3HAHUSA, a4 TAKKC B
Ka4dC€CTBC OCHOBBI IJIdA q)OpMI/IpOBaHI/ISI THUIIOTE3EI 110 IMPOBCPKE MPABUIILHOCTU BBICKA3bIBACMBIX Cy)KIleHI/If/’I;

npuoOpeTeHue OombpiTa 10 IUIAHWPOBAHHUIO, OPraHM3alUMU W TPOBEACHUIO  YUYEHHYECKHX
SKCIEPUMEHTOB, yMEHHE HaOJI0JaTh 3a XOJOM IIPOLEcca, CAMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pe3ynbTat, (opMyIHpoBaTh 000OIICHNS U BEIBOBI IO Pe3yiIbTaTaM MPOBEIEHHOTO OTIBITA, NCCIICAOBAHMS,
COCTaBJISATh OTYET O MPOAETIaHHON padoTe.

Pa6ora ¢ undpopmanmeii:

yYMEHHE BbIOMpaTh, aHAJIM3UPOBATh U MHTEPIPETUPOBATH MH(GOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
MNpeACTaBJICHUA, MOJYYaEMYIO M3 pPa3HBIX HCTOYHHUKOB (H&y‘IHO-HOHYHﬂpHaﬂ JUTEpaTypa XUMHYCCKOI'O
COJIep’KaHus, CIpaBOYHbIE MOcoOus, pecypchl MHTepHETa), KPUTHUUECKU OLIEHMBATH MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO WH(POpMAIINIO;

yMEHHE TPUMEHSATHh pa3W4YHbIe METOJbl W 3alpoChl TPH TMOUCKE M OTOOpe HHMOPMAIUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX JIJIi BBITIOJIHEHHMs] YYEOHBIX M TIO3HABATEIBHBIX 3ajad
ONpeNeNEHHOTO THUMA, TNPHOOpPETeHHE OmbiTa B  00JIACTH  WCIOJB30BaHHMS  HH(GOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJbTYPOM aKTHMBHOTO WCIIOJB30BAHUS  Pa3IUIHBIX
TTOMCKOBBIX CHCTEM, CaMOCTOSITEJILHO BHIOMPATh ONTUMAIBbHYIO (OpMY MpeACTaBiIeHUS HHPOPMAINH U
WJUTFOCTPUPOBATH PEIIacMble 33/1a4l HECIOKHBIMA CXeMaMU, IuarpaMmMaMu, IpyrumMu (popmamu rpad uku
1 WX KOMOMHAIIHSIMU;

YMEHHE MCIOJIb30BaTh U aHAIM3UPOBATh B MpoOIecce YUeOHOW U MCCIENOBATENbCKON AeATeIbHOCTH
MH(OPMALIMI0O O BIHUSHUM TPOMBIIUIEHHOCTH, CEJIBCKOTO XO3SCTBAa M TpPAHCIOpPTAa HA COCTOSIHUE
OKpY’Karolel NpUPOTHON CPEIBI.

KoMMyHMKaTUBHbIE YHUBeEpPCAJIbHbIE yUeOHbIe 1eiiCTBUS:

YMEHHS 3a/1aBaTh BOMPOCHI (B X0/€ nuanora u (Win) JUCKYCCUH) MO CYLIECTBY 00CYKIaeMOM TeMbl,
(bopMynupOBaTh CBOM MPEIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS IPEUIOKEHHON 3a1a4u;

YMEHHS TMPEACTaBIATh MOJYYCHHbIE PEe3ylbTaThl IO3HABATEIBHOW MESTENIbHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JeNlaTh MPEe3eHTAIMI0 PEe3ylIbTaTOB BBIINOJHEHUS XUMHUYECKOTO JKCIEPHUMEHTA
(J1abopaTOpHOTO OTBITA, TAOOPATOPHOM PAOOTHI 1O UCCIEAOBAHUIO CBOMCTB BEIIECTB, y4EOHOTO MTPOEKTA);

YMEHHUS y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOH TIO3HABaTEIbHOH W
WCCIICIOBATEIILCKOM JICITEIPHOCTH TIPU PEIICHUH BO3HHUKAIOIIUX MPOOJeM Ha OCHOBE ydéTa OOmImMX
WHTEPECOB W COIJIACOBAaHWS NO3MIUN (0OCYXIeHHS, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI,
KOOPJIMHAIMS COBMECTHBIX JCHUCTBUH, OMNpPEICICHHE KPUTCPUEB IO OIICHKE KAauyecTBa BBIMIOJHEHHON
paboThI U ApYyTHE).

PeryasiTuBHbIC YHHBepCaJbHbIe y4eOHbIe NelicTBUA:

YMEHHUE CaMOCTOSITEJIBHO OIpPENENATh LEeNu JEATEIIbHOCTH, IUIAHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh M TMPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JESITENBHOCTh, BbIOMpaTh HauOolee
s deKkTUBHBIE CTIOCOOBI pelleHus] YUeOHBIX U TMO3HABATEeNbHBIX 33/1a4, CAMOCTOSATENBHO COCTABISATH U
KOPPEKTUPOBATh MPEIJIOKEHHBIA AITOPUTM JEHCTBUM IPU BBINOJHEHUU 3aJaHUN C YYETOM IMOJYyUYECHUS
HOBBIX 3HaHUN 00 M3y4aeMbIX 0OBEKTaX — BEIIECTBAX U PEAKIIHUIX, OI[CHUBATh COOTBETCTBHUE MOJTYYEHHOTO
pe3yiibTata 3asBJIICHHOM LEIW, YMEHHME HCIIOJNb30BaTh M AHAIM3UPOBATHh KOHTEKCTHI, NpPEUIaracMble B
YCIIOBUH 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATbBI



B coctaBe mpenMeTHBIX pPe3yabTaTOB MO OCBOCHUIO 00S3aTENBLHOTO COJEPIKAHUS, YCTAHOBICHHOTO
JTaHHOU (enepalibHON paboyeil MporpaMMoid, BBIIEISIOT: OCBOSHHBIC O00YJArONIMMICS HAaydHBIC 3HAHUS,
YMEHHS U CHOCOOBI NEHCTBUH, crienuduIecKue Ui MpeaMeTHON obnacTu «XuUMHUS, BUABI IEATEIBHOCTH
M0 TOJYYEHHI0O HOBOTO 3HAHWS, €ro MHTEPIpEeTalud, MpeoOpa3oBaHUI0 M MPUMEHEHHIO B Pa3IMUHBIX
y4eOHBIX U HOBBIX CUTYAIHSIX.

K koHmy oOy4denus B 8 KJiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpPaKkaTh
c(OPMHUPOBAHHOCTD y O0YHAIOIINXCS YMEHUI:

PaCKpbBIBATh CMBICJI OCHOBHBIX XUMHUYCCKUX IIOHSITUI: aTOM, MOJICKYJIA, XUMHWYECKUU 3JICMCHT, ITPOCTOC
BEIIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOPOJHAS M HEOTHOPOJIHAs), BaJEHTHOCTh, OTHOCHUTEIbHAS
aTOMHasi ¥ MOJIEKYJsApHas Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca, MaccoBas OIS
XUMHUYECKOTO OJJIEMEHTa B COCIUHEHUU, MOJIPHBIM O00BEM, OKCHJ, KHUCIOTa, OCHOBAHHUE, COJb,
QJICKTPOOTPUHIATCIBHOCTDE, CTCIICHb OKUCIICHUSA, XUMUWYCCKAasl pCaKIus, KJ'IaCCI/I(bI/IKaIII/Ifl pCaKHHﬁI peakoun
COCAMHCHUA, PCAKIIUN PA3JIOKCHUA, PCAKIIMU 3aMCIICHUA, PCaKIIUU 06M€Ha, OK30- U SHAOTCPMUYCCKUC
peakiuu, TerIoBor 2PPEeKT peakiuu, siApo aToMa, IEKTPOHHBIN CI0W aTOMa, aTOMHAasi OpOUTalb, PaInyC
aToMa, XUMHUUYCCKasaA CBsA3b, IMOJIAPHAsA W HCIOJIIpHAsA KOBAJCHTHAs CBA3b, MOHHAas CBA3b, MOH, KATUOH,
aHWOH, PACTBOP, MaccoBas J0JIs BellecTBa (IPOIEHTHAs KOHIICHTPAIIMS) B paCTBOPE;

HWIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX HOHITUU U MPUMCEHATH O3TU MMOHATHUA ITPHU OITMCAHUU
BEILIECTB U UX IIPEBPAILCHHIA;

HCII0JIB30BAaTh XMMHUYCCKYHO CHUMBOJIMKY JJIs1 COCTAaBJICHHA q)OpMy.]'I BCIIIECTB U ypaBHeHI/Iﬁ XUMHUYCCKUX
peaKkumii;

OTIPE/IeIIATh BaAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTEIIEHb OKUCIICHUS 3JIEMEHTOB B
OMHApPHBIX COENMHEHUSX, MPUHAJICKHOCTh BEIIECTB K OMNPEAeNEHHOMY Kiaccy COEIWHEHUH 10
(dbopmynam, BUJ XUMUYECKOH CBSA3H (KOBAJICHTHAS U MOHHASI) B HEOPTraHUYECKUX COETMHEHUSX;
packpbiBaTh cmbich  Ilepuommueckoro 3akonHa J[. WM. MenpgeneeBa: AeMOHCTpUPOBATh TOHUMAHHUE
MEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHUX JJIEMEHTOB OT UX moisiokeHus B [lepmoanueckoi
CUCTEME, 3aKOHOB COXPAHEHHUSI MacChl BEUIECTB, MOCTOSTHCTBA COCTABA, aTOMHO-MOJIEKYJISIPHOTO Y4YEHHUS,
3aKoHa ABOTajpo;

OMHCHIBATh U XapakTepus3oBaTh TabnuuHyo (opmy I[lepronuyeckoil cucTEMbl XMMHUYECKHUX DJIEMEHTOB:
pasnuyath MOHSATUS «JIaBHas moarpynna (A-rpymma)» u «mnobounas noxarpynmna (b-rpymma)», manbie u
00JIbIIME TEPUOJIbI, COOTHOCUTh 0003HaYEHUs, KOTOpble UMeroTcsl B Tabnuie «llepuonuueckas cuctema
xumudeckux snemeHtoB JI. WM. MenzaeneeBa» ¢ 4YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS ATOMOB
XMUMHYECKUX DIIEMEHTOB (COCTaB M 3apsij sjpa, oOIlee YMCIO SJIEKTPOHOB U paclpeiesieHHe HX [0
AIIEKTPOHHBIM CJIOSIM);

KIIACCU(UIIMPOBATH XUMUYECKHE AJIEMEHThI, HEOPraHWYEeCKHe BEIIECTBA, XUMUUECKUE peakluu (10 YUCTy
U COCTaBY YYaCTBYIOUIUX B PEAKIIUU BEIIECTB, MO TEIULIOBOMY P (HEKTY);

XapaKkTepu30BaTh (OMUCHIBATh) 00IINE XMMHUYECKUE CBOWCTBA BEILIECTB PA3IMUHBIX KJIACCOB, MOATBEPKAAS
ONMCaHUE NIPUMEPAMH MOJIEKYISIPHBIX YPABHEHUN COOTBETCTBYIOLIMX XUMUUYECKUX PEaKLIU;
MIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HMX KAaYE€CTBEHHOIO COCTaBa, BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKUX IIPEBPAILICHUI B PA3JIMUHBIX YCIOBUSIX;

BBIYUCIISTH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JOJI0O XUMHYECKOTO
aneMeHTa 1o ¢GopMyae COSTUHEHHs, MAacCOBYIO JOJIO BEIIECTBA B PACTBOpPE, MPOBOJAUTH PACUETHI IO
YPaBHEHUIO XUMUYECKON peaKklny;

MIPUMEHSATh OCHOBHBIE OIEpAllUd MBICIUTEIbHON JESITENbHOCTH — aHaju3 W CHUHTE3, CpaBHEHUE,
00001IeHNe, CUCTEeMATH3AIHI0, KIACCU(UKAIIMIO, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3ed — s
W3Y4YEHUsI CBOMCTB BEHIECTB W XUMHUYECKUX pEAKIUH, E€CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
HaOI0/IeHNE, U3MEPEHUE, MOJICIUPOBAHNE, YIKCIIEPUMEHT (peabHBINA U MBICIICHHBIH);

ClIeIOBaTh MpaBWJIaM TIOJB30BAHUS XHUMHUYECKOW IMOCYIOM M 1abOpaTopHBIM 000pYAOBaHHEM, a TaKXKe
MpaBWJIaM OOpAIIeHHsI ¢ BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIMSIMH 10 BBITIOJHEHHIO JIAOOPATOPHBIX
XMMHYECKUX OTBITOB MO TOJYYCHHUIO U COOMpaHHIO Ta3000pa3HBIX BEIMIECTB (BOJAOPOJA W KHCIOPOAA),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHON MAacCOBOM J10Jiei pacTBOPEHHOIO BEIIECTBA, MJIAHUPOBATh U



IIPOBOJUTh XMUMHMUYECKUE SKCIIEPUMEHTHI 110 PACHO3HABAHUIO PACTBOPOB WLIEJIIOYEH M KUCIOT C MOMOIIBIO
MHIUKATOPOB (JTakMyc, (heHOIPTaICHH, METUIIOPAHXK U APYTHeE).

Conepxxanue y4eOHOro npeamera
1. Bgenenue (54)

XuMug — HayKa O BEIIECTBaX, UX CBOMCTBAX U MPEBPALLECHUSAX.

[NoHsTHE O XUMUYECKOM 3JIeMEHTE U JOpMax ero CymecTBOBAHUS: CBOOOHBIX aTOMaX, MPOCTHIX U CIOXKHBIX
BEIIIECTBaX

[IpeBparenus BemectB. OTIMYME XUMUYECKHX DPEAKIUNA OT (DU3MUYECKMX sBJICHWN. Pojib XMMHU B KH3HH
YEJI0BEKA.

Kpatkue cBeneHust U3 UCTOPUW BO3HUKHOBEHUS U pa3BuTusi xumud. [lepnon anxumuu. [lousitre o dunocopckom
kamHe. Xumus B XVI B. Pa3sutne xumuun Ha Pycu. Pomb oTed4ecTBEHHBIX YYEHBIX B CTAHOBJIEHHH XWUMHUYECKOH
HayKH - paborer M. B. JlomonocoBa, A. M. Bytnepoga, . n. Menneneesa.

XuMudeckas CHMBOJIMKA. 3JHAKM XWMHYECKHX OJJIEMEHTOB M TIPOMCXOXKIEHHE WX Ha3BaHWH. XUMHYECKHE
dbopmyisl. Mamexcsl u koddduinenTbl. OTHOCUTEIbHBIC aTOMHAsI U MOJIEKYJIIpHas Macchl. Pacuer MaccoBOH 101
XUMHYECKOT0 DJIEMEHTa 10 (JopMyJie BEllecTBa.

[lepronuueckas cucrema xumuyeckux snemenToB /. . MenaeneeBa, ee cTpykTypa: Majble U OONbIIHE TEPHOIDI,
TPYyNIBl M MOATPYNNHB! (TaBHas u mobouHas). Ileproamyueckas cucTema Kak CIpaBOYHOE MOcoOWe IS MOTydeHHs
CBEICHMI O XMMHUYECKHX DJIEMEHTaX.

Pacuernnle 3amaum. 1. HaxoxpeHne OTHOCHTENHFHOH MOJIEKYJISIPHONW MacChl BEIIECTBA IO €r0 XHMMHYECKOU
¢dopmye. 2. BeranciieHre MaccoBOM JIONIM XUMUYECKOTO 3JIEMEHTA B BEIIIECTBE 110 ero (hopMylie.

IIpakTyeckasi padora Ne 1
[IpaBuia 6e301acHOCTH IpH PabOTE B XUMHUYECKOH T1abopaToprn. 3HAKOMCTBO € J1a00OpaTOPHBIM 000PYI0BaHUEM.
Habmronerns 3a N3MEHEHHUSIMH, IIPOUCXOAAIIAMH C TOPSIIICH CBEUOM.

Tema 2. ATOMBI XHMHYECKHUX dJieMeHTOB (9 u)

AToMBI Kak (opMa CyLIECTBOBAHMSA XHMHYECKMX 3JIeMEHTOB. (OCHOBHBIE CBEAECHHSI O CTPOECHHHM aTOMOB.
JlokazaTenbcTBa CIOXKHOCTH cTpoeHus atoMmoB. OmbiTel Pesepdopna. IlnanerapHas monmens CTpOGHHs aTroma.

CocraB aTOMHBIX SiA€P: IPOTOHBI U HEUTPOHBL. OTHOCUTENbHAS aTOMHAsA Macca. B3anMoCBsA3b MOHATHH «IIPOTOHY,
«HEUTPOHY, «OTHOCHUTEIbHAS aTOMHas Maccay.

W3menenne uucna TPOTOHOB B sfApe aroMa - O0pa3soBaHHME HOBBIX  XUMHYECKHX  JJIEMEHTOB.
W3Menenne uucia HEHTPOHOB B sApe aroMa - oOpa3oBaHHE M30TONOB. COBpEMEHHOE ONpenesieHHe IMOHSTHS
«XMMUYECKUH  3JeMeHT». M30Tombl Kak  pa3HOBHAHOCTH  aTOMOB  OJHOIO  XMMHUYECKOTO  3JIEMEHTA.

OnextpoHbl. CTpoeHHE IEKTPOHHBIX 000JI0YEK ATOMOB XUMHAYECKHUX AeMeHTOB Nel-20 mepromndeckoil CHCTEMBI
H. U. MenneneeBa. [lorsTre 0 3aBepIIEHHOM W HE3aBEPIISHHOM 3JIEKTPOHHOM CIIO€ (SHEPTeTHYECKOM YPOBHE).

[lepromuueckas cucrema xumudecknx sieMeHToB JI. M. MeHmeneeBa u cTpoeHHE aTOMOB: (PU3NUECKUNA CMBICI
MOPSIIKOBOI'O HOMEpPA 3JIEMEHTa, HOMEpa IPyIIbI, HOMEpa IepHoaa.

V3meHnenue uyncna 3J1eKTPOHOB Ha BHEIIHEM JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOIO 3JIEMEHTa - 0Opa3oBaHHE
MOJIOKUTENBHBIX U OTPULATEIbHBIX MOHOB. VOHBI, 00pa3oBaHHBIE aTOMaMH METAJUIOB M HeMeTaiioB. llpuunHbl
W3MEHEHUS METaTMYECKUX U HEMETaJUTMYECKUX CBOICTB B nepruoaax U rpymnmnax.

O6pasoBanue OuHapHbIX coennHeHni. [loasTue 00 noHHOM cBsA3M. CxeMbl 00pa30BaHHU HOHHOM CBS3H.

B3aumMonelicTBe aTOMOB XMMHUYECKMX 3JIEMEHTOB-HEMETAJUIOB MEXIy c000H - oOpa3oBaHHME JABYXaTOMHBIX
MOJIEKYJI IPOCTHIX BellecTB. KoBaneHTHas HenossipHasi XUMAYECKas! CBSI3b.

DJEKTPOHHBIE U CTPYKTYPHBIE (POPMYJIBL.

B3aumMonelicTBe aTOMOB XHMMHYECKHX JJIEMEHTOB-HEMETAJUIOB MEXKIy Cco00il - oOpa3oBaHue OWHApHBIX
COEIMHEHNI HEMETAJIOB. DJIEKTPOOTPHULATENBHOCTD. [I0HATHE O KOBaJIEHTHOM! MOJSPHOM CBS3M.

B3aumopeiicTBe aTOMOB XMMHUYECKHX JJIEMEHTOB-METANIOB MEXKIy co0oH - oOpa3oBaHHE MeETaNTHYECKHX
KpHUCTAJIJIOB. [lonsarue 0 METaIITNYECKOU CBSA3H.

JdeMoHcTpanun. Mozaenn aToMOB XUMHUYECKUX 3J1eMeHTOB. [lepronndeckas cucreMa XUMHUYECKHX JIeMEHTOB /1.
N. Menpneneesa.

Tema 3. Ilpocrsie BemectBa (7u)



[Tonoxxenne MeTasioB M HEMETAJJIOB B IMEPUOAMYECKON cucTeMe XuMmuueckux anemeHToB [. M. MeHneneesa.
Bakneiiimue mpocThie BelIecTBa - METAJUIBL: JKENe30, AJIOMHHUHN, KalblMid, MarHuid, HaTpuh, kamuil. OOmme
(hm3HUecKre CBOMCTBA METALJIOB,

Bakneiimme mpocThie BelIecTBa - HEMETAIUIBI, OOpa3OBaHHBIE aTOMaMH KHUCIIOpOZa, BOJOPOJA, a30Ta, CEphl,
docdopa, yrmepona. CriocoOHOCTh AaTOMOB XUMHUYECKUX AJIEMEHTOB K 00Pa30BaHHMIO HECKOJIBKUX MPOCTHIX BEIECCTB
- ayutorponus. AJUIOTPOIHbIE MOMU(PUKALMK KHCIopoaa, ¢ochopa U onoBa. MeTasimyeckue U HeMETaJUTHUECKIe
CBOMCTBAa MpOCThIX BemecTB. OTHOCUTENBHOCTh [ENEHUS TPOCTBIX BEHIECTB Ha METaUlbl W HEMETaJUIbL

[Moctosanast ABoraapo. KomudectBo BemiectBa. Monb. Monsipuas macca. MomspHbIE 00beM Ta3000pa3HBIX
BEIIECTB.

KpaTHbIe CAUHHUIBI KOJIMYCCTBA BCIICCTBA — MHUJIJIMMOJIb U KHUJIOMOJIb, MUJIJIMMOJISIpDHAA U KUJIOMOJIApHAasA MacCChbl
BEIIECTBA, MUJTUMOJISIPHBIN " KWJIOMOJISIPHBIN 00BEMBI ra3000pa3HbIX BCIIIECTB.

Pacyersl ¢ MCMONB30BaHUEM TMOHATUN «KOJMYECTBO BEIIECTBA», «MOJISIPHAS MAaccay, «MOJSIPHBIA 00bEeM ra3oBy,
IOCTOSTHHAS ABoraapoy.

Pacuernbie 3amauyu. 1. BblumcieHue MONSIpHOM MaccChl BEIIECTB MO XuMHYeckuM (opmynam. 2. Pacuersl c
WCIIOJIb30BaHNEM MOHATUH «KOJIMYECTBO BEIIECTBA», «MOJSIPHAsS Macca», «MOJSIPHBIH 00BEM Ta3oB», «IIOCTOSHHAsS
ABoraapoy.

Jdemoncrpanuu. HexoTopble MeTayuIbl 1 HEMETaJUTbl KOJIMYEeCTBOM BemiecTBa 1 Moiib. MoJiens MOJISIpHOTO 00beMa
ra3000pa3HbIX BEIIECTR.

KontponbHas padora Nel 1mo TeMe « ATOMBI XUMHUYECKHX 3JIEMEHTOBY

Tema 4. CoenMHeHHs] XHMHYECKHX 3j1eMeHTOB (16u)

Cremtenp oxucieHus. OmnpenencHre CTENEHW OKHUCICHHS D3JIEMEHTOB 110 XUMHUYECKOW (opMyle COCTUHEHUS.
Cocrasiierre (GopMysl OMHApHBIX COEAMHEHHUH, OOLIMI COCO0 MX Ha3blBaHWS. BUHApHBIC COCTUHEHMS: OKCHJIbI,
xnopuibl, cynbdunpl u np. CocraBnenne ux ¢popmyi. [IpencraBuTeny OKCHIOB: BOJA, YIJIEKUCIBINA I'a3 U HeraimieHas
W3BECTb. [IpencraBurenn JETYIuX BOJIOPOIHBIX COeMHEHUH: XJIOPOBOIOPOIT u aMMHaK.

OcHoBaHus, X COCTaB U Ha3BaHHA. PacTBoprMocCTh OCHOBaHMH B Boje. Tabmuma pacTBOPUMOCTH THAPOKCHUIOB H
coneil B Boze. IlpeacraBuTenu mienodeil: THAPOKCHUIABI HATpHs, Kanus U Kaublus. l1loHATHE O KadyeCTBEHHBIX
peaKIusx. WNHnukaTopsl. N3menenue OKpacku WHJIUKATOPOB B LIEITOYHON cperne.

Kucnoter, ux cocraB u HazBauus. Kiaccudukanus kucior. [IpencTaBuTeny KUCIOT: CepHAasi, CONsTHAsI U a30THAS.
M3MeHeHne OKpacku UHAMKATOPOB B KUCIOTHOM Cpejie.

Comm Kak TPOM3BOAHBIC KHCIOT W OCHOBaHMHA. WX cocTaB W Ha3BaHWA. PacTBOpHMOCTH COJled B BOIE.
[IpencraBuTenu comei: XJIopua HaTpHs, KapOooHaT B GocdaTt KaIbIus.

Amop(dHBIE 1 KpUCTALUTHYECKUE BEIIECTBA.

MexMomneKysapHble B3anMONEHCTBUS. THIBI KPUCTANTMYECKUX PEIIEeTOK: MOHHAs, aTOMHAas, MOJEKYJSpHas U
MeTaJUTHYecKas. 3aBHCHMOCTh CBOWCTB BEIIECTB OT THIIOB KPUCTAJUIMYECKUX PEIIETOK.

BemectBa MOJEKyJISpHOTO W HEMOJNEKYJSIPHOTO CTPOEHHSA. 3aKOH IIOCTOSHCTBA COCTaBa /ISl  BEIIECTB
MOJIEKYIJISIPHOTO CTPOEHUS.

UwucTele BemecTBa u cMecH. [IpuMepsl )KUAKUX, TBEPABIX U Ta3000pa3HBIX cMeceil. CBOWCTBA YHCTBIX BEIIECTB U
cmeceil. x coctaB. MaccoBass 1 o0beMHast TOMM KOMIIOHEHTa CMeCH. PacdeTsl, CBSI3aHHBIE C HCIIOJB30BAHUEM
TTOHSITHS JTOTISI.

Pacuernbie 3amauun. 1. Pacuer maccoBoif u 00BEMHOH MTOJell KOMIIOHEHTOB CMeECH BemlecTB. 2. Brrumcienue
MacCOBOM JIOJM BEI[eCTBA B PacTBOpPE IO M3BECTHOW Macce PacTBOPEHHOTO BEIIECTBA W Macce PacTBOPHUTENS. 3.
Brrancienre Macchl pacTBOPSIEMOTO BEUIECTBA U PACTBOPUTENS, HEOOXOIUMBIX JUIS TIPUTOTOBIICHHS OIPEEIeHHOMN
MaccChl pacTBOpa C U3BECTHOM MacCOBOM J10JIEH PaCTBOPEHHOI'O BEIIECTBA.

JemoncTpanuu. OOpasisl OKCHJIOB, KHCIIOT, OCHOBAHUHN | cojieil. MOJenu KPUCTaNIMYECKUX PEIIeTOK XJIOpHa
HaTpus, anmasa, okcunpa yriepoma (IV). B3peiB cmecu Bomopoma ¢ BozayxoM. CriocoObl paszenieHHsi cMmeced,
JCTAJLIAIIHAS BOJIBL.

JlaGopaTopHble onbITHI. 1. 3HAKOMCTBO ¢ 00pa3LiaMH BEIIECTB pa3HbIX KiaccoB. 2. Pa3nenenne cmecei.
IIpakTHyeckas padora Ne 204ncTKa 3arpsA3HEHHON TOBapEHHOM COJN.

[IpoBepounas padora mo reme «CoennHEHNS] XUMUIECKUX 3JIEMEHTOBY

Tema 5. H3meHeHusi, mpoucxoasinme ¢ Bemecrsamu (14y)

HOHHTI/IG HBJ'I@HI/Iﬁ KakK I/I3M€H€HHI>1, HpOI/ICXOZ[HH.[I/IX C BeuiecTBaMu. HBJ’IGHI/ISI, CBA3aHHBIC C HU3MCHCHUCM
KpI/ICTaJ'IJ'II/I"IeCKOFO CTpOGHI/Iﬂ BEIIECTBa HpI/I IIOCTOAHHOM €I'0 COCTaBcE, (1)I/I3I/ILI€CKI/IC SABJICHHUA. CDI/IBI/ILICCKI/IC ABJICHUA
B XUMUUN: JUCTHUIIIAI A, KpI/ICTaJ'IJ'II/BaL[I/IH, BLIHapI/IBaHI/Ie 158 BO3T'OHKa BCIIICCTB, HeHTpH(byerOBaHHC.

ﬂBJ’IeHI/IH, CBA3aHHBIE C H3MCHCHHEM COCTaBa BCIICCTBA, - XHUMHUYCCKUC peaKL{I/II/I. HpI/IBHaKI/I u YCJ'IOBI/IH
HpOTCKaHI/ISI XUMHUYECCKUX peaKHHfI. HOHS[TI/IC 06 9K30- U 3H,Z[OT€pMI/I‘-IeCKI/IX peaKLII/IHX. PGaKI_IHI/I FOpeHI/IH KakK
IL':lCTHI)II\/’I cnyqaﬁ BKSOTCPMHLIGCKI/IX peaKL[HfI, HpOTCKaIOH_II/IX C BBIACIICHUEM CBf€Ta.



3aKOH COXpaHEHHsT MacChl BellecTB. XHUMHYECKHE ypaBHEHHUS. 3HaYeHUE WHAEKCOB W KOX(PQPHUIMEHTOB.
CocraBnenue ypaBHEHUI XUMHYECKUX peaxiuii.

Pacuersl mo xmMmyeckuM ypaBHEHUsM. PelleHue 3ajay Ha HaxoOXJE€HHE KOJIMYECTBA BEIIECTBA, MAacChl WU
o0beMa TPOINYKTa peaklUu MO KOJIWYECTBY BEIIECTBA, Macce HIM 00bEMY MCXOAHOrO BellecTBa. Pacuersl c
HCIIOJIb30BAaHUEM TOHATHUS «I0JID», KOIJIa HCXOJHOE BEIIECTBO JAaHO B BHUJIE PACTBOpA C 3alaHHON MAacCOBOM Jomeit
PacTBOPEHHOT O BELIECTBA WIn COJIEPKUT OTIpEJIENEHH Y10 JIOJTEO pUMecei.

Peakuun pasnoxxenus. [lonstue o ckopoctn XuMHUYecKuX peakuuid. Katanuzatopsl. @epMeHTHI.

Peaknuu coennnenus. Karanutuueckue 1 HekaTanuTrdeckue peakuuu. OOpaTHMble M HEOOpaTHMBbIE PEaKIHH.

Peakuuu 3amemieHus.  DNEKTPOXMMHUYECKUH psi  HaNpsHKEHMH METauIoB, €ro  HCIOJIb30BaHUE IS
MIPOrHO3MPOBAaHUS BO3MOXKHOCTH MPOTEKaHUS peakiuil MeXJIy MeTaJulaMM M pacTBOpaMH KucCIOT. Peakiuu
BBITECHEHUS OJJHUX METaJUIOB U3 PAaCTBOPOB UX COJIEH APYTMMH MeTalljlaMHu.

Peakuuu oOMena. Peakiinu HelTpamu3aiuu. Y CIOBUS MPOTEKAHUS PeaKiiuii 0OMeHa B pacTBOPAax J0 KOHIIA.

Tunsl XUMHYECKHX peakuuid (10 MPHU3HAKY «UUCIO M COCTaB MCXOJHBIX BEIIECTB M MPOIYKTOB pEAKIMN») Ha
MpUMEPE CBOMCTB BOJIbI. Peakiins pasiioxKeHus - 3JIEKTPOJIn3 BOJbl. Peakuu COeIMHEHUS - B3AUMOJIEUCTBUE BOJIBI C
OKCHJIaMH METaJIoB M HeMmerayuioB. [loHsTHE «THApOKCHAB). Peakiuu 3aMemieHus - B3aMMOAEWUCTBHE BOABI C
HIETIOYHBIMHU U IIEJT0YHO3EMETbHBIMH MeTaiaMu. Peakin oOMeHa (Ha mpruMepe THApoin3a cyinb(uaa aTroMAHUS 1
Kapoua KaJIbIH ).

Pacuernbie 3amaum. 1. BpluuciieHne Mo XMMHUYECKMM YypaBHEHHMSIM MacChl WJIM KOJIMYECTBA BEIIECTBA I10
M3BECTHOW MAacCe UJTM KOJMYECTBY BEIECTBA OAHOTO M3 BCTYMAIOIIMX B PEAKIIMIO BELIECTB UM MPOIYKTOB PEAKIIHH.
2. Beruncnenne macchl (KoiMyecTBa BelecTBa, 00beMa) MPOJYKTa PEaKIHW, €CI HM3BECTHA Macca HCXOAHOTO
BEIIIECTBA, COJIEPIKAIIETO ONPEACICHHYIO JIONI0 npuMecel. 3. Beruncnenne macchl (KOJIMYecTBa BelecTBa, o0bemMa)
MNpOJyKTa peakUWH, €CAM HW3BECTHA Macca pacTBopa W MaccoBas JOJNsl PACTBOPEHHOIO  BELIECTBA.

Hdemoncrpauuu. [Ipumepbl (u3uveckux sBICHWH; a) muaBieHue napaduHa; ©) pacTBOpeHHE IepMaHTaHaTa
Kamusi;B) Auddy3ust TyNIMCThIX BEIIECTB C TOpsIled JaMIIOYKH HakKaduBaHUs. [IpruMepbl XUMUYECKUX SBIICHUN: a)
ropeHre MarHus; 0) B3aMMOEHCTBHE COISHON KHCIOTH C MpPaMOpPOM HJIM MEJIOM; B) MOJIy4YeHHE THAPOKCHIA METU
(I); r) pacTBOpeHHE MOMYISHHOTO THIPOKCH/IA B KUCIIOTAX;

n) B3aumozerictere okcua menu (II) ¢ cepHOil KMCIOTOI IpK HarpeBaHNM; €) pa3IoKEeHHNe ITepMaHraHaTa KaJivsl; i)
B3aMMOJICUCTBHE Pa30aBIEHHBIX KUCJIOT C METAJUIAMHY; 3)pa3/IokKEHUE IEPOKCHIA BOAOPOIa.
IIpoBepounas pabora 1o Teme «M3MeHeHus1, TPOUCXOSIIME C BELIECTBAMIDY

Tema 6. «PacTBopenne.PacTBopbl.

Peakuuy HOHHOT0 00MeHA H OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbBIE peakuumn» (134)

PactBopenne kak pusnko-xuMmuueckuii mporecce. [ToHsATHE 0 THApaTaX W KpUCTaUIOTHaApaTax. PacTBOpUMOCTS.
Kpussle pacTBOPUMOCTH KaK MOZAENb 3aBUCUMOCTH PACTBOPUMOCTH TBEPBIX BEIIECTB OT TEMIIEPATYPHI.
Hacpliennble, HeHaCBIIEHHBIE U IIEPECHILIEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB ISl IPUPOBI U CEIBCKOrO
XO34HCTBa.

[lonsTHe 00 RIEKTPOIUTUYECKOM AWCCOLHUALMU. OJEKTPOIUTHI M HEINEKTPOIUTHL. MeXaHu3M AUCCOLMALUU
JJIEKTPOJIUTOB C PAa3IUYHBIM TUIIOM XMMUYECKOH CBs3U. CTENEHb 3JEKTPONUTHYECKOM aucconuannu. CuibHBIE U
cmabbIe SJIEKTPOTUTHI.

OCHOBHBIE TTOJIOKEHHS TEOPUH DIEKTPOTUTHIECKON muccoruanin. VIoHHbIe ypaBHEHUS peakiuil. Y CIIoBuUs
MIPOTEKAHUS PEaKIMU OOMEHa MEXKIY 3JICKTPOIUTAMH JI0 KOHIIA B CBETE MOHHBIX MIPEACTABICHUM.

Kaccudukarnws HOHOB U X CBOWCTBA.

Kucnorer, ux kmaccuduranms. Jucconmmanuss KHCIOT W WX CBOMCTBA B CBETE TEOPHUH DIIEKTPOIUTHUECKOM
auccouranyy. MoJeKylspHble U MOHHBIC YpaBHEHHUS peakUuil KUCIOT. B3zaummoneicTBue KHUCIOT ¢ MeTajllaMu.
ONEKTPOXUMUYECKUNA PSIA  HAOpsDKEHWH MeTaiioB. B3aumMopelcTBHE KHCIOT € OKCHJIAMHU — METAJLIOB.
B3anMopelicTBre KHUCIOT € OCHOBAHMSIMM - pEakUMs HelTpamuzauuu. B3auMoneicTBUE KHCIOT C CONSIMHU.
Hcnone3oBanue Ta0NUIBI pACTBOPUMOCTH ISl XaPAKTEPUCTHKH XUMUYECKHX CBOMCTB KHCIIOT.

OcHoBanus, UX kinaccuukanys. Jucconuanusi OCHOBAaHUM M MX CBOMCTBa B CBETE TEOPHH 3JIEKTPOIMTHYECKON
acconuanyy. B3ammoneiicTBue OCHOBaHMH C KHCIOTaMH, KUCJIOTHBIMH OKCHIAaMH M coisiMu. Vcmonb3oBaHue
TaOIULBl PACTBOPUMOCTH JJISI XapaKTEPUCTHKH XMMHUYECKHX CBOWCTB OCHOBaHMH. PazjoxkeHHe HepacTBOPHMBIX
OCHOBaHUi1 npu HarpeBaHuM.
Comn, ux kimaccupuKauusg M JUCCOLMALMS DPA3IUMYHBIX THUIIOB coneil. CBoiicTBa coinell B CBeTe TEOpUH
JNEKTPOIUTHYECKOH Ancconuanuu. B3aumopeiicTBue comneil ¢ MeTalulaMM, YCIOBHSI NPOTEKAHHUS STUX DPEaKLHH.
B3aumopeiicTBie comell ¢ KHCIOTaMM, OCHOBaHHMSAMH M COISIMU. Vcrmonb3oBaHHMe TaOIMIBI PaCTBOPHUMOCTH IS
XapaKTePUCTUKH XUMHUYECKUX CBOWCTB COJIEH.

O6001enne CBEICHUI 00 OKCHJIaxX, nx KiaccupuKanyuu u XMUMHYECKHX CBOWCTBAxX.
I'enerndeckue pssipl METAIIIOB U HEMETAJIOB. ['eHeTHUECKast CBA3b MEXAY KIacCaMU HEOPTraHMYECKUX BEIIECTB.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE peaki. OKHUCIUTEND U BOCCTAHOBUTEND, OKUCIIEHUE U BOCCTAHOBJICHUE.

Peaknun woHHOro oOMEHAa ¥ OKHCIMTENBHO-BOCCTAHOBHUTENbHBIE peakuuu. CocTaBieHHe YypaBHEHHN
OKHCJIUTEFHO-BOCCTAHOBUTEIILHBIX PEaKLUi METOAO0M 3JIEKTPOHHOr 0 OasiaHca.



CBoiicTBa MPOCTHIX BEIIECTB - METAJIOB M HEMETAUIOB, KHCJIOT M Ccojeld B CBeTe IpeNCTaBIeHUN 00
OKHMCIUTENbHO-BOCCTAHOBUTEIBHBIX Ipoleccax.

JdeMoncTpanun. lcnblTanne BemecTB W MX  PAacTBOPOB  HAa  3JIEKTPONPOBOAHOCTH.  3aBHCHMOCTh
3JIEKTPOIIPOBOAHOCTH YKCYCHOW KHCIOTHI OT KOHLIEHTpauuu. BzaumoselicTBue IMHKa C CEpOH, CONSIHOM KHUCIIOTOM,
xnopunom menu (I1). 'openne maraus.

JlaGopaTtopusble onbIThl. 8. Peaknuu, XxapakTepHble AJs1 pacTBOPOB KUCIOT (CONMSTHOM WM cepHOi). 9. Peakuum,
XapakTepHble Al pacTBOpoB Ienodedl (rugpokcugoB Hatpus wid kamus). 10. Ilomywenume u  cBoiicTBa
HEpacTBOPUMOI'0 OCHOBaHMsI, Hampumep ruapokcuaa meau (II). 11. Peakmuu, xapaktepHble A pacTBOPOB cojei
(manpumep, ans xaopuaa meau (I11)). 12. Peakuuu, xapakTepHble A1 OCHOBHBIX OKCHJIOB (HampuMmep, AJS OKcHaa
Kanmbiusi). 13, Peakiuu, XapakTepHbIC [UIs KHCIOTHBIX OKCHUIOB (HampuMmep, JUIs YIJIGKHCIOro rasa).
[IpakTtnueckass paGora 4.BbIOTHEHHE OIMBITOB,JEMOHCTPUPYIOUIMX TEHETHUECKYIO CBSI3b MEXKIY OCHOBHBIMU
KJIacCaMH HEOPTaHWYECKUX COEIUHEHUH.

[IpakTryeckas pabora 5. Penmienne skcriepuMEeHTAIBHBIX 33724
Hrorosas kouTponbsHas "IloBTOpeHHE OCHOB Kypca 8-To Kiacca

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

[ToBTOpeHune MaTepuana 8 Kiacca — OCHOBHBIX IOHSTHI, 3aKOHOB M TEOPHH 4Yepe3 3HAKOMCTBO C JKHU3HBIO U
ACATCIBHOCTBIO YUCHBIX, OCYIICCTBUBIIUX 3TH OTKPBLITUA.

Pabouas nporpamma dopmupyercs ¢ yaetom Paboueit mporpaMMbl BOCITUTAHUS

TemaTn4deckoe IJIAHUPOBAHUE

Paznen Tema ypoka

BBEJAEHME
(5 yacoB)

Xumus-dactb ecrectBo3Hanus. IIpenmer xumun.BemecTsa.

Kon-
BO
yacoB

IIpeBpaiienus BemiecTs.Poinb XUMHUM B KU3HU YenoBeka. KpaTkuil ouepk
HCTOPHUH Pa3BUTHUSI XUMHH.

ITepuommueckas cucreMa XxuMudeckux aneMenToB J1.M1.Menneneesa.3Haku

XUMHUYCCKUX DJICMCHTOB

Xumndeckne hopmynel. OTHOCHUTENBHAS aTOMHAS U MOJNEKYJISIPHASI MACCHI.

IIpakrrueckas padora 1.11paBuima 6e301MacHOCTH P pabOTE B XUMHIECKOM

nabopaTtoprn. 3HAKOMCTBO ¢ J1abopaTopHeIM 00opynoBaHueM. HaGmoneHus
3a U3MEHEHUSIMU,ITPOUCXOAIIMMU C TOPSIIEH CBEUOH.

«ATOMBI XUMHYECKHUX JJ1eMEHTOB>
(9 yacoB)

OCHOBHBIE CBCICHUA O CTPOCHUHA aromoB.VI3MeHEHHS B COCTaBe AAEp
aTOMOB XHUMHYECKHX 3J1eMEeHTOB.30TOMbI.

[N

CTpoceHHE IEKTPOHHBIX 000JI0YEK aTOMOB

[N

W3meHneHue yncia 3JIeKTPOHOB HA BHELIHEM 3HEPIeTHUECKOM YPOBHE
aTOMOB XMMHMYECKHX IEMECHTOB

Honnas xuMu4decKkas CBSI3b

BsanmozelicTBre aTOMOB 3I€MEHTOB HEMETAJUIOB MEXKTy COOO0M

KoBanentrnas MOJIIpHasd XUMHYCCKas CBA3b

Meramndeckass XUMHYECKas CBSI3b

Rk (PR

O606H_I€HI/IG 1 cucreMaTu3anua 3HAHUH 10 TeME «ATOMBI XUMHUYECKUX
OJICMCHTOB)

KOHTpOJ'IBHaSI pa60Ta 110 TeMe « ATOMBI XHMHYECKHX DJIEMEHTOBY

I'maBa 2 «IIpocTble BemecTBay
(7 yacoB)

HpOCTBIe BCIICCTBA-MCTAJIJIbI

HpOCTBIe BCIICCTBA-HEMECTAJLJIbI

KonugectBo BCIICCTBA

MorsipHbIii 00beM Ta30B

N N I

Pemenne 3aaa4 C UCIIO0JIb30BAHUEM MMOHSITUH «KOJIIMYSCTBO BCIICCTBA,
«IIOCTOsIHHAas ABoraz[po», «MOJIIpHas Maccay, «MOJ'I?IpHBIfI 00BEM Ta30B.

O606H.ICHI/IC M CUCTEMaTHU3allKs 3HAHUM 110 TEME ((HpOCTBIe BCIICCTBA»

KOHTpOJ'IBHaSI pa60rr a I10 TEMC «HpOCTLIe BEIICCTBA»

I'maBa 3 «CoenuHeHnus
XMMHYECKHX 2JIEMEHTOB)»
(16 yacoB)

CreneHb OKUCIEHUS

A

Baxneiinme Ki1accel 6I/IHapHI>IX COG,I[I/IHCHPIﬁ'OKCI/I,I[BI " JICTy4Yue
BOAOPOAHBIC COCAMHCHUS.




OcHoBanug

Kucnorsl

Conu

O06001IeHYe 3HAHNI 0 KITACCHU(DHKAIINY CIIOKHBIX BEIIECCTB

Kpucrannndeckue pemérku

= ININININ

Yucreie BemecTsa U cMecu.MaccoBasi 1 00beMHast JTONH KOMITOHEHTOB
cMecH (pacTtBopa)

=Y

[Ipaktuyieckas padbora 2.04ncTKa 3arpsi3HEHHON TOBAPEHHOM COJH.

=Y

O000111eHME U chucTeMaTh3anvs 3HaHUM 1o TeMe «CoequHeHnss XUMUYECKUX
3JIEMEHTOB)

[pakrudeckas padora 3.IlpuroroBieHne pacTBopa ¢ 3aHO MaccoBOH Iorei
PacTBOPEHHOI0 BELECTBA.

KontponbHas pabora 3 mo Teme «CoeMHEHUS XUMUYCCKUX DIIEMEHTOBY

I'naBa 4
«/3MeHeHu s, PO CXOsIIIUE C
BemecTBammn» (144acoB)

dusnueckue IBJICHUS B XUMHUU

XUMHUYECKHUE peaKIINU

XUMHYecKHe YpaBHEHHU.3aKOH COXpaHEHHsI MacChl BEIIECTB.

Pacders! 1o XUMHYSCKUM YPaBHCHUSAM.

Peakuuu paznoxxeHus.

Peaknuu coequueHust

Peakmiuu 3amenienus

Peakiuu oomena

TUIBl XUMUYECKUX PEAKIMI HAa IPUMEPE CBOMCTB BOJIBI

NP [RIRINR|P[R|R|P |-

O0001IeHrEe 1 CUCTEMATH3aIA 3HAHUH 110 TEME
«3MeHeHus1, IPONCXOIAIINE C BEIIECTBAMMY

IIpoBepounas pabora 1o TeMe «V3MeHEHUs, TPONCXOISIITIE C BEISCTBAMID)

I'nasa 5
«PacTBopenune.PactBopbl. Peaknuu
HOHHOT0 00MEHAa U OKHCJIUTEbHO-

BOCCTAHOBHTEJbHbIE
peaxkiun»(134yacoB)

PactBopenue.PacTBopuMOCTh BENIECTB B BOJIE.

OJIEKTPOTUTHICCKAS JUCCOITAAIINS.

TSN )

OCHOBHBIC TTOJIOKCHHUS TEOPHUH DIIEKTPOITUTHIECKON Tuccommaryi. MlonHbie
ypaBHEHMUS.

KucnoreLux KinaccupUKaIis U CBOWCTBA

OCHOBaHUS, X KIaCCH(DUKAIHS U CBOMCTBA

OKCHIIBLUX KIIACCU(UKAIINS U CBOMCTBA

Conn,ux Kiaccu(UKanys U CBOMCTBA

I'enernyeckas CBS3b MEXAY KilaCCaMHU BEUICCTB

N I

[IpakTrueckas padora 4.BrIoNHEHNE ONBITOB,1IEMOHCTPHPYIOIITIX
TeHETHYECKYIO CBS3b MEXK/Ty OCHOBHBIMH KJIACCAMU HEOPTaHHMUECKUX
COCIMHEHUI.

IIpakTtrueckas pabora 5. Pemenre dkcriepuMeHTaIbHBIX 3a1ad

OKHCIIHTENHHO-BOCCTAaHOBUTEIbHBIC peaKun

YHpa)KHCHI/ISI B COCTaBJICHUH OKHCJIMUTCIPHO-BOCCTAHOBHUTCIIbHBIX pCaKLII/Iﬁ

N

CBoiicTBa H3YUYCHHBIX KJIaCCOB BEUICCTB B CBETC OKHUCIIUTECIIBHO-
BOCCTAHOBHUTCIBHBIX peaKuHﬁ

=

O0o0ImeHne U CHCTEMATH3 AU
3HaHUil (2yaca)

O06001IeHre ¥ cUCTeMaTH3aIlHs 3HAHUN TI0 Kypcy 8 Kilacca,perieHue 3a1adq

=

HrtoroBas KOHTpONbHAs paboTa U ee aHaIIN3

IHoBTOpeHue Kypca 8-ro kiaacca
(4uaca)

[ToBTOpEHUEe OCHOB Kypca 8-To Kiacca

Uroro:

70
4acoB

1 | Qudposas
naboparopus
b
IIKOJIEHUKOB

Xumus
OO6yuatormmiics

[IpenqmerHas obnacts
Tum monp30BaTeNs

Tun nepeaaun nokazaHui IIpsiMoe noakioueHue K

JATINKOB YCTPOWUCTBY
JlonomHuTeNnsHBIE MaTepHAIbI IIporpammHoe
B KOMIUIEKTE obecneueHue




CrnpaBo4Ho-
METOYECKHE
MaTepHaJIb

Tun matunka

Jatuuk ypoBHs pH

JlaT4uK 37IeKTpU4ecKon

MPOBOIUMOCTH
Jat4auk Temmepartypbl
XUMUYECKHI
BecripoBoHOM MyIBTHIATYHK F—
10 XUMHHU
@OyHKIMS OTHOBPEMEHHOTO
TIOJTYYEHHs] CUTHAJIOB C
HECKOJIbKUX JaTIYHKOB,
HaJlngue
BCTPOEHHBIX B KOPITYC
0ecrpoBOTHOTO
MYJIBTHIATYHKE
XapaKTepUCTHKH
MYJIBTHIATYHKA!
Pa3psAAHOCTh BCTPOSHHOM 12

ALIII, out

Wnrepdeiic noakiaroueHns

Bluetooth low energy
(BLE) 4.1

BCTPOEHHAS MAMSTh 00EMOM,
Ko6aiir

2

eMKOCTb OaTapen, A*u

0,7

HOMHHaHLHOCHaHpﬂKCHHC
Oarapeu, B

3,7

KOHTPOJILIEp 3apsiaa OaTapeu

HaJIN4yue

CraTychl HHIUKAaTOPOB
0ecrpOoBOTHOIO
MYJIbTHIATYHKA!

TOTOBHOCTB K COIIPSHKEHUTIO
MYJIbTHAATYHUKA,

HaJIN4YHC

YCIICLTHOE COMpPSDKEHUE
MYJIbTHAATINKA C
PETUCTPaTOPOM JAHHBIX Ha
KOTOPOM YCTaHOBJICHA
nporpamma coopa u
00pabOTKH JAHHBIX;

HaJIN4YHC

paboTa MyJIbTHIATINKA B
pexxume cOopa u mepenadu
JAHHBIX;

HaJIN4YHe

pabora MyJIbTUIATYMKA B
pEeKUMeE JIOTHPOBaHUS (3aIUCh
M3MEPSEMBIX JIAHHBIX BO
BHYTPEHHIOIO TTAMSITh
MYJIbTHAATYUKA, IS
MOCIIEAYIOIIETO MOyYeHUs
9THX JJAHHBIX B IIPOrpaMme
cOopa 1 00pabOTKU JaHHBIX);

HaJIN4YHe

HU3KUH 3apsi] aKKyMyJsITopa
MYyJIbTHAATINKA.

HaJIN4YHe

l"abapurHBIe pazMepsl
KopITyca 6ecIipOBOTHOTO
MYJIBTHAATYHKA:

Hmvna, MM

89

[upuna, MM

63

Bricora, Mm

27

Pa3bem 1t moOKIIrOYeHUS
3apsIHOTO YCTPOMCTBA

miniUSB (tum B)

XapaKTepUCTUKU JaTurKa
ypoBHs pH:

ObopynoBan
KOMOWHUPOBAHHBIM
M3MEPHUTENBHBIM AJIEKTPOIOM
pH ¢ pazpemom BNC u
OyhepHBIM pPacTBOPOM

HaJIM4ue

Juanazon n3mepenus, pH

or 0 no 14

Paspemenvie natunka, pH

0,01

Juanazon pabounx
Temmneparyp, °C

ot +10 mo +80




JliuHa U3MEPUTETHHOTO
DJIEKTPOA, MM

140

XapakTepHucTHKa 1aTYnKa
JIEKTPUUYECKON
IIPOBOJIMMOCTH:

O0opynoBaH H3MEPUTEITBHBIM
LYTIOM
AIEKTPOIPOBOTUMOCTH C
pazsemom BNC

HaJIN4yue

Huanazons! uamepennii Nel,
MKCM/cM

ot 0 7o 200

Juanazonsl uamepenuii Ne2,
MKCM/cM

ot 0 70 2000

Juanazonsl uamepenuid Ne3,
MKCM/cM

ot 0 7o 20000

Paspernienvie a1 tuana3oHa
Nel, MxCwm/cM

0,5

Paspernienvie a1 iuana3oHa
Ne2, MxCwm/cMm

5

Paspernienvie s nuana3ona
Ne3, MxCwm/cMm

20

JnvHa u3MepuTeNnsHOrO
11yrna, MM

155

XapaxkTepucTuka JaT4uKa
TEMIIEPATypbl XUMUYECKOM:

BBIHOCHOI repMeTUYHbIN
TEMIIEPATYpPHBIN 30H]] U3
HEPIKABEIOLLEH CTaJH C
XPOMUPOBAHHBIM ITOKPBITUEM

HaJIN4ue

UyBCTBUTENIBHBIN 3JIEMEHT
JlaT4uKa

IUTATUHOBBIN

TepmonaTuuk PT100

Hunamazon n3mepenus, °C

oT -40 mo +180

Paspemenne gatunka, °C 0,1
TomnmuHa CTeHKH 30H1a, MM 0,5
JInrHa BEIHOCHOM YacTu 100
30H]1a, MM
[uamerp 30813, MM 5
Koadpunmenr
TETUTONPOBOIHOCTH 4
tepmonactsl, Br/(M*K)
[uamerp pazpema-1urekepa, 35
MM !
OTtaenbHbIC TaTUYHUKH:
JaT4yuk-konopumerp Hauyue
I"abaputHbIe pa3zMepsl
KOpITyca JaTIhKa-
KOJIOPMMETpA:
Jnuna, MM 70
[Mupuna, MM 50
Bricora, Mm 22
PaszpeMm s mogxiIrodeHst
JULA TIOR USB (tum B)

JIATYHKA
LlBeTHas STUKETKA Ha KOpITyce
C YKa3aHUEM MOJENH, caluTa
TIPOM3BOTUTENS U

HaJIM4ue
rpaduaeckuM 0003HAUCHUEM
PACTIONIOJKEHHSI HICTOYHUKA
CBETa
OO0BEM KIOBETBI, MJI 4
KommaecTBo kioBeT B
KOMIDICKTE, MTYK
JlrHA ONTHYECKOTO MyTH 10
KIOBETBI, MM
JITMHA BOJTHBI HCTOYHHKA 525
CBETa, HM
Junana3oH usmepeHus
ONTUYECKOM TNIOTHOCTH, D or 0 5o 2




Paspemienue naturka npu
HU3MEPEHUU ONITUYECKOU
mIoTHOCTH, D

0,01

ITporpamMmHOe obecniedeHue:

OyHKIMOHMPOBAHKE Ha
PYCCKOM SI3BIKE

HaJIN4yue

®ynkumoHan ObICTPOro
3arrycKa (3aIrycKk n3MepeHni
MOJIKJTFOYECHHBIX JATYUKOB 0e3
JIOTIOJIHUTENBHBIX HACTPOCK).

HaJIN4ue

ABTOMaTHYECKOE
oTpeieNIeHUE TMOAKITIOUEHHBIX
no USB k kommbioTepy, a
TaKXKe IUIAHIICTY JaTYUKOB U
MYJIbTHIATIAKOB U
0TOOpaKeHUE CIHCKa
TOJKJTFOUCHHBIX JaTYHMKOB

HaJIN4Yue

®yHkumoHan BeIOOpa
JIATYUKOB ISl U3MEPEHHS —
BO3MOYKHOCTB CKPBITh
HOIKITIOUCHHBIC JIATYUKH,
KOTOpBIE He TPeOYOTCS B
pEeXKUME U3MEPEHHSI

HaJIM4yue

Wnrepdeiic noakiaroueHns
JATYUKOB MO TIPOTOKOIY
Bluetooth 4.0. Uurtepdeiic
MNOAKIIFOYEHUA JAaTYUKOB I10
nporokony Bluetooth
COAEPIKUT (PYHKIIMOHA
TMOHUCKa JOCTYITHBIX
BKIIFOUYCHHBIX YCTPOUCTB,
0TOOpayKeHUE CIHCKa
JIOCTYIIHBIX YCTPOMCTB,

(G yHKIIMOHA MOAKITIOYESHHS
HalICHHBIX U JOCTYIHBIX
YCTPOWCTB, OTOOpaKEHUE
CIIUCKA TTOJKITIOYCHHBIX
YCTPOWCTB, ()yHKIIMOHAI
OTKJIIOYCHUSI OAKITIOYECHHBIX
K IIporpaMme YCTPOMCTB

HaJIN4yue

D yHKIMOHAN IETAIBHOU
HACTPOMKHM JTaTUYHKA:

Hacrpoiika nepuoaa onpoca

HaJIN4YHe

Bribop enuHUIl H3MEpeHUs

HaJIN4YHe

Bo03MOXHOCTD CKPBITHS
JaT4MKa B peKUME U3MEPEHUS

HaJIN4YHe

Hacrpoiika nera 1uHUM U
TOJIIMHBI JINHUU HA Tpaduke
JIUIS TaTYHKA

HaJIN4YHne

Hactpoiika 1era ¥ TONIIUHBI
TOYEK Ha rpaduke st
JIaTINKA

HaJIN4YHe

Hactpoiika Bugumoro
HWHTEpBaJla U3MEPEHUN Ha
rpaMKe i JaTIYHKa

HaJIN4YHe

Ilepexon B pexum
KaJIMOPOBKH JaTYHKa

HaJIN4YHC

Bribop auana3oHa gaTunka

HaJIN4YHe

OYHKITMOHA 00X
HACTPOEK:

Hactpoiika
TIPOOIKUTEIBHOCTH
9KCIIEPUMEHTa

HaJIN4YHe

Hacrpotiika Buaa rpaduka mo
YMOITYAaHUIO (JIMHHUS, JTMHHS C
TOYKAMH, TOIHKO TOYKH)

HaJIN4YHue

Hacrpoiika Buna Taiimepa
(cekyHImoMep — oToOpaxkaercs
KOJI-BO CEKYHJ U
MUJUTACEKYH/ TIPOIIEIIINX C
MOMEHTa 3aITycKa U3MEpEHHH;
Yackl — TaiMep oToOpakaeTcst
B (hopMate MEKTPOHHBIX
4acoB, NOKa3bIBasl KOJIMUECTBO

HaJIM4ue




MHUHYT NPOLIEIINX C
MOMEHTA 3aIlycKa
9KCIIEpUMEHTa 110 (hopMaTy:
«MM:CCp», tne MM — sT0
MuHYTHI, @ CC — CEeKyHBI.

q)yHKIII/IOHaJ'I CBA3KU
JaTYUKOB

JlaT4uKy OKITIOUCHHBIC
K CBSI3KE TATYUKOB
0TOOpaXKaroTCs
OJTHOBPEMEHHO Ha OIHOM
rpaduke. ['paduk cBs3ku
JIATYUKOB UMEET
(YHKIMOHAT HACTPOHKH
0TOOpaKEHHS
MHHHMAJILHOTO U
MaKCUMaJIbHOTO
3HAYCHUS

JIJist KaKIoro qaTymka
NPeAYCMOTpPEH CBOM rpaduk, B
TOM YHUCTIE JJIS JATIYMKOB
MOJKITFOUEHHBIX K CBS3KE
JIaTYUKOB. 00ECIIEUEHO
MEePEKTIOUEHNE MEXTY
rpaduKaMu TATYUKOB B
PEKUME peaibHOrO BpEMEHH,
0€e3 MPUOCTaHOBKU padoThI
MPOrpaMMbl

HaJIM4yue

OyHKIMOHAT KaTUOPOBKH
JaT4uKa:

HaJIN4ue

1. 3ammTa hyHKIMOHANA
KaJHMOPOBKH ITapojIeM

HaJIN4yue

2. BeIOop konuvecTBa TarnoB
10 KOTOPBIM Oyaer
MIPOU3BOAUTHCS KAJTMOPOBKA

HaJIN4YHC

3. Box 3Hauenwuii mis
Ka)XKJIOr0 dTamna KaauOpOBKU U
CBEpKa C TEKyLIUMHU
[TOKA3aHUSIMH

HaJIN4YHC

4. PacueT HOBOrO 3HAYCHUS T10
OKOHYaHUH KaJHUOPOBKHU U €ro
oToOpaXkeHue Ui IPUHSATHS
PpEeLlIeHUs MOJIh30BaTENEM O
COXPaHEHHH, a TAKIKE OTMEHE
BBEJIEHHBIX UM 3HAYCHUMA

HaJIN4YHe

5. CoxpaHeHHE pPe3ylIbTaToB
KaTUOPOBKU TONB30BATENS

HaJIN4YHe

6. OyHkIMoOHaN copoca
KaTUOPOBKU K 3aBOJICKUM
HACTpOMKaM

HaJIN4YHe

Pexxnm cbopa nanubIX. B
pexxume cOopa TaHHBIX
obecnieunBaeTcs:
BO3MOXXHOCTB YIIPABJICHUSA
JAaTIUKOM, TIePEeChlIKa
KOMaHJbl Ha CMEHY PeXUMa
ero paboTel, JOCTYH K
IU(PPOBOMY MTEPEKITIOIATEIIO
JIMAITa30HOB JaT4YHKa Yepe3
uHTEpdEiic mporpamMmel,
oTroOpakeHrne TpaduKoB
JATYUKA U CBSI3KH JATYHKOB B
peXHUMe peabHOr0 BpeMEHH,
oToOpakeHne OKa3aHuH
JaTYUKA B PEXKHUME PEaIbHOTO
BPEMEHH.

HaJIN4YHe

DyHKIMOHAT 10 paboTe ¢
rpaduKamMu:

BosmoxkaocTs nepeMenaTb
rpa(bm( 0 pa3jIMYHbIM OCSIM

HaJIM4ue

WzmensaTs MacmTad rpaduxa
OZTHOBPEMEHHO I10 JIBYM OCSIM

HaJIM4ue




WzmensaTts MacmTad rpaduxa
110 J1F000# OCH OTIENBFHO

HaJIN4ue

W3MeHATh pesxxum
oToOpaskeHus rpaduka
(JTMHUS, TUHUS C TOYKOH,
TOJHKO TOYKH)

HaJIN4ue

Copoc mMacmTaba rpaduka

HaJIN4ue

OtobpakeHne MapKepoB ISt
TOYEK 3HAUCHHUH rpaduka mo
JIBYM OCSIM Ha KOTOpbIC
HaBeJIeH Kypcop

HaJIM4yue

YBenuyeHue Macmradba
BBEIOPaHHOW KypCOpOM
obyractu rpaduka

HaJIN4Yue

1. ®yskuus rpaduxa
JaT4rKa

B pexxume cOopa JaHHBIX
ABTOMAaTHYECKU
BBIOMpAET BUIUMBIN
JIara3oH 1o ocx
3HAUECHHUH I
O0TOOpaKEHHS BCEX TOYCK
rpaduka. Taxke
NpeTyCcMOTPEH
(yHKIMOHAT
YCTaHOBIICHHS] BUIIIMOTO
Jiara3oHa 1o ocH
3HAa4CHUH BPYyIHYIO U
(bukcaruu 3TOro
Jmamna3oHa (OTKIIIOUeHue
ABTOMATHUYECCKOI'O
ONpeCaACICHUA BUANMOI'O
JIMara3oHa)

B pexuimMe cOopa JaHHBIX
TIO/I/ICPIKUBACT TTOIKITFOUEHUE
Y OTKITIOYEHHE TATYUKOB («HA
ropsiayo»), pabora
IporpaMMBbl PU 3THX
JeHCTBHAX He IIpepBaHa 1/Win
3aBeplueHa. [Ipu oTkiroueHuu
JaT4YMKa TOy4E€HHbIE JJAHHbIC
COXPAHEHBI B AMATH
nporpaMMsl. [IoBTOpHO
MOAKIJIFOYEHHBIN JaTUUK
aBTOMATHUYECKU PaCIIO3HaeTCs
1 TIPOZIOJIKAET IMepeaBaTh
JIaHHbIE, Tpa(UK TOBTOPHO
MOAKIIFOYEHHOT0 JaTYHKa
MIPOJOKEH C MOMEHTa
pa3beANHEHUsI

HaJIN4YHC

ABTOMaTHYECKOE
OlpeIeIeHIEe HANMEHOBAHUS,
€IMHMII ¥ TIPEZICTIOB
M3MEpPEeHNs MOJKITIOYEHHBIX
JTATIUKOB; OTOOpasKEeHHE
TaiiMepa paboThI IPOrPaMMBI
B PEXHME PEATbHOTO BPEMEHH
OITHOBPEMEHHO C
TIOKa3aHIAMH JTATINKOB;
BO3MOXHOCTb KPaTKOCPOYHOM
MIPUOCTaHOBKY MPOTPAMMBI U
rocyeTyronee BO300HOBICHHE
pabotsl 6e3 moTepu
TIOTYYEHHBIX JITaHHBIX;
MIPOCMOTP AAHHBIX Ha Tpaduke
3a BECh MIEPUOJ U3MEPEHUI;
oTOoOpakeHHne TaOIHIIBI
TOKa3aHU B IPOrpaMMe.
Tabmnwma moka3zaHuiz
COZIEPKHT BCE MOIYYCHHBIE
JTAHHBIE CO BCEX JATYHMKOB.
[omyuennsle naHHBIE
COTIOCTABJIEHBI CO IIKAJIOH
BpeMeHn. OtobpaskeHne
JAHHBIX B TaOJHIIE B
00paTHOM TIOpsI/IKE — MEPBOI
CTPOKOM OTOOpaXKaeTcst

HaJIN4YHue




MoCIIeTHEE U3MEPEHHOE
3HAYEHUE, TOCIeAHEH —
TIepBOE U3MEPEHHOE
3Ha4YEHHE; BHITPY3KY TaOJIHUIIBI
C MOJTY4YEHHBIMHU TaHHBIMU B
¢dopmat TabIMYHOTO
penaxropa (*.xls). Beirpyska B
TaOJIMYHBINA pelakTop
OCYIIIECTBIISIETCS B TIOPSIAKE
TIPOBOIMMBIX U3MEPEHHIA:
TIEPBOI CTPOKOU BBITPY>KEHO
NepBOE U3MEPEHHOE 3HAUYEHHE,
TOCJIEIHEN CTPOKOH —
MocJieTHee U3MEPEHHOE
3Ha4YeHHE; COXpaHEHHUE
TIOJTYYEHHBIX JTAHHBIX BO
BHYTPEHHIOIO MaMSTh JaTYHKa
B aBTOMaTHYECKOM PEXKUME;
CUUTHIBAHUE COXPAHEHHBIX
3HA4YEeHUH U3 MaMsITH JaTYHKa.
Hmeetcs BO3BMOXKHOCTh
UCIIOJIb30BAaTh JaHHbIE IS
BBITPY3KHU B popmar
TabIMYHOrO TIpoIeccopa, a
TaKKe MPOIOJDKEHUS
H3MEpPEeHUI

DyHKIMOHAI
I10J1yaBTOMaTU4ECKOU
KaJTHOPOBKH TTOKa3aHUH
JIATYMKOB B pexuMe coopa
JIAHHBIX.
IlonyaBTOMaTH4eckas
KaMOpOBKa IOpa3yMeBaeT
cOpoc 3HaUEHUH K HYJIEBBIM
HOKA3aHMAM C COXPAHEHHUEM H
0TOOpakeHHEeM TI0JIb30BATEIIO
KOPPEIUPYIOIIEro 3HaUeHHs.

HaJIN4ue

Kon-Bo onHOBpeMeHHO
OIIPAIIMBAEMBIX JaTYHNKOB

HaJIN4YHC

Oynkumonan ¢ nHdopmanmeit
0 BEpPCHH IIPOrPaMMHOT0
obecreyeHusI:

OTtobpakeHue HoMepa
tekymen Bepcun 110

HaJIN4YHe

D yHKIMOHAJ IPOBEPKU
obnosienus I10 B Buze
KHOTIKU

HaJIN4YHne

Kuomnka oTkpbITHs
JIOKyMeHTaluu B (popmare
HTML

HaJIN4YHe

Wudopmanus o KOHTaKTaxX
IUTA OOpAaIeHus B
TEXHUYECKYIO TIOJUIEPKKY

HaJIN4YHC

CripaBOYHO-METOANIECKIE
MaTepHabl:

oIMcaHue paboT KOTOPHIE
MOYKHO IIPOBECTH C
HCIIOJNIb30BaHHEM IU(PPOBOIL
JabopaTopun

HaJIN4YHe

KOJIMYECTBO paboT MO XUMUH,
MITYK

40

CocraB Kaxxmaoin
71a00PaTOPHOMN pabOTHI:

TECOPETHUICCKUE CBEACHUA

HaJIN4YHue

TopOOHBINA CIIEHAPHI TIPH
pabote ¢ nnuppoBoi
nabopaTopueit

HaJIN4YHue

TOCIIEIOBATENBHBII ANITOPHTM
110 00paboTKe MOTyIEeHHBIX
JaHHBIX

HaJIM4ue

TICPEYCHb KOHTPOJIBHBIX
BOIPOCOB UTA 3aKPCIICHUA
HOquCHHBDCBHaHHﬁ

HaJIM4ue

IeYaTHBIA BUJI B IIBETHOM
WCIOJIHEHUH

HaJIM4ue




BUICOPOJINKHA

HaJIN4yue

AKkceccyapsl:

KonmgecTBo coeTMHUTETEHBIX
USB kaberneif, mTyk

Hnuna coenunutensHoro USB
Kabens, cM

180

3apsiHOe YCTPOMCTBO C
kabexeM mini-USB s
0ecpOoBOTHBIX
MYJIbTHIATYHKOB

HaJIN4Yue

USB Ananrepa Bluetooth 4.1
Low Energy

HaJIN4Yue

Kommgectso USB dhaem
HAKOIHMTEIh C 3alTHCAaHHBIM
MPOrPaMMHBIM 00eCIIiedYeHUEM
U pOBOH JTA0OPATOPHH,
IITYK

Konugectro HaboOpoB
n1a00opaTOPHOI OCHACTKH,
KOMILIEKT

Kelic st xpanenus u
TPaHCIIOPTUPOBKH

HaJIM4yue

ITacmiopT Asst KaXK7a0r0
MYJABTHUAATYUKA U OTJEIEHOTO
JaTynKa

HaJIM4yue

KpaTkoe pykoBOICTBO B
OBETHOM HCIIOJIHCHUHU I10
pabote ¢ nuhpoBoi
JabopaTopuei

HaJIN4yue




