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I[lnannpyemMble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa.
JINYHOCTHBIMH pe3yIbTaTaMU OCBOCHUS MpeaMera « XUMHs» B 9 Kinacce SBIAIOTCS CAENYIOINe YMEHUS:
- 0CO3HABAaTh EAUHCTBO M LIEIOCTHOCTD OKPYKAIOIIEro MUpa, BO3SMOKHOCTH €0 MO3HABaeMOCTH U OOBSICHUMOCTH Ha OCHOBE
JOCTH)KEHUH HayKH;
- IOCTENEHHO BBICTPAUBATh COOCTBEHHOE [ETOCTHOE MUPOBO33pEHHE: OCO3HABATH MOTPEOHOCTH M TOTOBHOCTH K
camMo00pa30BaHuIO, B TOM YHCIIE U B paMKaX CaMOCTOSTEIbHON AEATENLHOCTH BHE LIIKOJEI;
- OLICHUBATh )KU3HEHHbIE CUTYAI[MH C TOYKHU 3peHHs Oe30acHOro oopas3a KU3HU U COXPaHEHHS 37I0POBbS;
- OIIEHMBATh HKOJIOTMYECKUI PUCK B3aMMOOTHOILIEHUH YeToBeKa U MPUPOJIBL.
- (hopMHpOBaTH HKOJIOrMYECKOE MBIIIIICHUE: YMEHUE OLICHUBATH CBOIO ISITEIBHOCTD U MOCTYIKU APYTUX JIFO/ICH C TOUKH
3pEeHUsI COXPaHEHHSI OKPY>KAIOIIEH cpellbl - TapaHTa KHU3HU U Onaromnoryyus Jrojei Ha 3emiie.
MeTtanpeaMeTHbIMH pe3yJIbTaTaMH OCBOCHHSI Kypca « XUMUsD) SBIIsIeTcs (OPMUPOBaHKIE YHUBEPCAIBHBIX YUEOHBIX ACHCTBUI
(YYD).
Peeynamuenvie YVII.
- CAMOCTOSITEIBHO OOHAPYKUBATh ¥ (OPMYIUPOBATH YIeOHYIO MPOOIEMY, OTPENENsATh 11eNb YIeOHOH e TeIbHOCTH;
- BBIJIBUTATh BEPCHUU PEIICHHS TPOOJIEMBI, OCO3HABATH KOHEYHBIN PE3YNIbTaT, BEIOUPATh U3 MPEIIOKEHHBIX U HCKATh
CaMOCTOSATENBHO CPENCTBA JOCTHKEHUS ENH;
- COCTaBJIAThH (MHANUBUAYAJIBHO WM B TPYIIIE) TUTaH PEIEHUs poOIeMbl;
- paboras 1o TIaHy, CBEPATh CBOH JISHCTBHSI C LIENBIO 1, TP HEOOXOJUMOCTH, HCIIPABJISITH OIIMOKH CaMOCTOSITENBHO;
- B IMAJIOTE C yYUTENEM COBEPIICHCTBOBATH CAMOCTOSTENILHO BEIPA0OTaHHBIE KPUTEPUH OLIEHKH.
Iloznasamenvuvie YYJI:
- aHAJIM3UPOBATh, CPABHHUBATH, KIIACCU(PHUIIMPOBATH U 00001IaTh (PAKTHI U sIBICHUS. BISBISATS IPUUUHBI U CIIEICTBHSI MTPOCTHIX
SIBJIEHUH.
- OCYILIECTBIISITH CpaBHEHHE, KIIACCH(DUKAIHIO, CAMOCTOSATENILHO BEIOMPAst OCHOBAHHS U KPUTEPUU JJISI YKA3aHHBIX JIOTHUIECKHX
oneparuii;
- CTPOHUTH JIOTHYECKOE PacCyKJeHHE, BKITI0YAIOIIee YCTAHOBICHHE TPUIMHHO-CIIEICTBEHHBIX CBS3EH.
- CO37]aBaTh CXEMAaTUYECKHE MOEIH C BBIICTIEHNEM CYIIECTBEHHBIX XapaKTEPUCTHUK 00HEKTA.
- COCTaBIISATH TE3WCHI, PA3IMYHBIE BUIBI IJIAHOB (TIPOCTHIX, CIIOKHBIX H T.IL.).
- mpeoOpa3oBbIBaTh HHGOPMAIIHUIO U3 OJHOI0 BUAA B APYro (TaOIHUIy B TEKCT H IIP.).
- YMETh ONpeesTh BO3MOKHBIE HICTOYHUKH HEOOXOIMMBIX CBEACHHH, MPOU3BOJUTH IMOUCK MH(OPMALINH, aHATU3UPOBATH U
OIIEHUBATh €€ I0OCTOBEPHOCTD.

Kommynuxamusnvie YV/I:

CamocCTOSTEeTFHO OPTaHU30BEIBATE YICOHOE B3aMMOJICHCTBIEC B TPYIIIE (OMPEACIISATh O0THE IIEH, PACIIPEACIIATh POIIH,
JIOTOBApUBATHCS JAPYT C APYTOM H T.JI.).

IIpeaMeTHBIMHU pe3yJbTaTAMH
B _IIO3HABATEIbHOM cdepe

- JlaBaTh ONpEJIEICHUE HM3YYCHHBIX IOHATHI: BEIICCTBO(XUMHYECKHIA DJIIEMEHT, aTOM, WOH, MOJIEKYyJa, KpUCTaJLTHYecKast
pelerka, BemecTBO, MPOCThIC W CIIOXHBIC BEIECTBA, XUMUYecKas (hopMylia, OTHOCUTEIbHAS aTOMHAsI Macca, OTHOCUTENbHAsI
MOJICKYJISIpHAsT Macca, BaJICHTHOCTb, OKCHJBI, KHCIOTBI, OCHOBAHHUsS, CONHU, aM(pOTEPHOCTh, HHIUKATOp, MEPUOAMYCCKHUN
3aKOH, MEPUOANYECKAsT CHCTEMa, TIepHOIUYecKas TabluIa, H30TOMbI, XUMUYECKasl CBSA3b, SJICKTPOOTPUIIATEIILHOCT, CTEICHb
OKHUCJICHUSI, );XHUMHUYECKasl peaKIus
- OIHUCHIBATh JICMOHCTPAIMOHHBIE U CAMOCTOSTEIBHO MPOBEACHHBIC YKCICPUMEHTBI, MCIONb3Yysl JUIsi 3TOr0 eCTECTBCHHBIN
SI3BIK U SI3BIK XMMHH.
- ONKCHIBATh M Pa3IN4aTh U3yUCHHBIC KJIACCHI HEOPTAaHMYECKUX COCMUHEHUM, TPOCThIC W CIOXHBIC BEIECTBA, XUMHUCCKUEC
peaknuu
- KIaccu(UIMPOBATH U3YYCHHBIC O0bEKTHI U SIBJICHUSI
- HaOMIOATh IEMOHCTPUPYEMBIC U CAMOCTOSITETIBHO POBOJUMbIEC OMBIThI, XUMUYCCKUE PEAKIINH, MPOTEKAIONINE B TIPHUPOJIC U
B OBITY.
- JIeNaTh BBIBOJIbI U YMO3AKJIFOUCHHE W3 HAOJIOJICHNH, U3yUCHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATH CBOMCTBA
HEHM3YYEHHBIX BEIIECTB 110 aHAJIOTHH CO CBOMCTBAMU M3YyUEHHBIX
- CTPYKTYMPOBATh U3YYECHHBII MAaTEPHU all U XUMHUYECKYIO HHPOPMAIIUIO, TOTYUESHHYIO U3 JPYTHUX HCTOYHHUKOB
-MOJICJIUPOBATH CTPOCHHE ATOMOB JIEMEHTOB IEPBOrO-TPETHETO MEPHOOB, CTPOCHUE MPOCTEHIITNX MOJICKYJI.
B 1IEHHOCTHO-OpMEHTALIMOHHOM cdepe
- AQHAJM3UPOBATh U OICHUBAThH MOCJICACTBUS ISl OKPYXKAIOIIEH cpeabl OBITOBOM M MPOM3BOACTBEHHOW JIESITEIBHOCTH
YernoBeKa, CBSI3aHHOM ¢ MepepaboTKOM BEIeCTB
B tpynoBoii cthepe
- IPOBOJIUTH XUMHUECKUU IKCTIEPUMEHT
B cdepe 0e30macHOCTH JKU3HEAEATEILHOCTH
- OKa3bIBAaTh MEPBYIO MOMOINb MPH OTPABICHHUSIX, OXKOTax, U JPYrUX TPaBMaXx, CBSI3AHHBIX C BEHIECTBAMH M JIJAOOPATOPHBIM
000pyIOBaHHEM.




Conep:xanue y4eOHOr 0 mpeamera

Paznen 1. Beenenue. O0masi xapakTepucTUKA XHMHYECKHMX 3J1eMEHTOB U XUMHYecKnX peaknuii. [lepuonmyeckuii
3aKOH W MePHOINYECKAsH CHCTeMa XuMHU4YecKnx dieMeHnToB JI.U. MenneneeBa. (12u)

XapakTepucTUKa XUMUYECKUX DJIEMEHTOB HAa OCHOBAaHUU UX MOJIOKEHUS B IlepHogudeckold cHUCTEME XUMUYECKHX
3JIEMEHTOB. ['eHeTHYeCKul psij 3J€eMEHTa—HEMeETaula, 3JeMeHTa—MeTaula. 1IoHdaTHe 0 mepexoAHbIX MerajiaXx Ha IIpUMeEpe
nuHKa. ['eHeTH4eCKuil psAa NEpEXOAHOro MeTasa.

Ilepuomuyeckuii 3akOH M IIEPUOAMYECKAs CHCTEMA XUMMYECKHUX OJJIEMEHTOB: IIPEANIOCBUIKM CO3JAHHUsI, 3BOIIOLUSA
¢dopmynupoBok. [Ipuunnsl nepuoguuHocTy. 3Hauenne [lepruoauueckoro 3akoHa U pa3BUTHA HAyKd. JINYHOCTHBIE Ka4ecTBa
.. Menneneena.

XHUMHUYECKask OpraHU3alysl KUBOU U HEKUBOM NMPUPOJIbl. XUMHUUYECKUN COCTaB SApa, MAHTHU U 36MHOM KOpPbl. XMMHUYECKHE
3JIEMEHTHI B KJIETKAX KUBBIX OPraHU3MOB. MaKpo- 1 MUKPO3JIEMEHTHI.

O600mIeHne cBeIeHU 0 XUMUYECKUX peakuusx. Knaccudukaipss XMMUYECKHX Peakluil MO0 Pa3IMdHBIM MPHU3HAKAM:
«UHCJIO M COCTAaB PEarupyrolIux 1 00pa3yrOIUXCs BEIIECTBY, «TEIUIOBOH 3(dexTy, «HanpaBieHHe», «A3MCHEHHE CTeIleH et
OKHUCIJIEHUS 3JIEMEHTOB, 00pa3yIOIINX pearupyrolne BemecTBay, «(has3ay, «MCIoiIb30BaHIE KaTaln3aTopay.

[lonsaTre o ckopocTH XUMHUYECKON peakunu. MakTopbl, BIMUAIONINE HA CKOPOCTh XMMUYECKUX peakuuid. KatanuzaTops! u
Katanu3. IHruOUTOpBl. AHTHOKCHIAHTHI.

KontponbsHas padoraNel mo Teme «BBenenne»

Pazaen 2. Meranabl(194)

[Tonoxenne merawoB B llepmoamueckoit cucreMe xummueckux snemeHToB J[.M. MenzaeneeBa. CTpoeHHEe aTOMOB U
kpuctaioB. dusnveckue cBoiictBa. CruiaBbl (CTanb, YyT'yH, AIOPAIOMUHHNA, OpOH3a), MX CBOWCTBAa W 3HaueHune. OOmue
XMMHYECKHE CBOWCTBA METAJUIOB: PEAKINU C HEMETAIaMH, KHUCIOTaMH, CONSAMH. DIEKTPOXUMHUYECKHH DPAJ HAMPsDKEHHH
MCTAJIJIOB U €r0 HMCHOJIB30BAHHUE JJId IMPOTHO3UPOBAHUA XUMUUYCCKHUX CBOMCTB KOHKPETHBIX METAJIJIOB. (DOpMI)I IIPUPOAHBIX
COGIMHEHNN MEeTa/IoB KakK (DYHKIMS WX XMMWUYECKOH aKTHBHOCTH. MuHepanbl W TOpHBIE MOponsl. Pyapl kemesa, menw,
amfoMuHAS, PTYTH.. CrocoObl momy4deHusi MerauioB. [loHATHE 0 MeTaimypruu. DJeKTponu3 paciuaBoB coneil. Kopposus
METaJJIOB M CIUIABOB KaK pe3ylbTaT U Kak (akTop 3arps3HEHHs OKpYXKamomel cpeabl. [IpoayKThl XHUMHUYECKOW |
ANEKTPOXMMHIYECKON KOPPO3WH KaK 3arps3HAIONINE BellecTBa. BIUsSHUE MPOMYKTOB KOPPO3WM Ha OOWTATENel BOMOEMOB.
boprba ¢ kopposuelr — Ooppba 3a COXpaHEHHE KadecTBa MPUPOAHON cpenbl. OCHOBHBIE METOMBI 3aIUTHl METAJIOB OT
KOPPO3HH.

[{enoynble MeTaJJIBI: CTPOSHHE ATOMOB, KPUCTAJIIIOB, PU3MUECKUE U XUMHUYECKHE CBOHCTBA. PacnpocTpaHeHe meI0YHbIX
MeTa/yioB B npupoze. IIoBelmieHne TOKCHYHOCTH 3JEMEHTOB B Ipeaenax mnoAarpynn. dusponorudeckass poib HaTpus H
kanmus. OKCHIIBI, TIEPOKCHIBI, THAPOKCHUIBI U CONH (XJIOPHIBI, KapOOHATHI, Cynb(aThl, HUTPATHI) IIEIOYHBIX METAJUIOB, HX
CBOMCTBa U IMIPUMEHEHHUE.

[I{enoyno3emMenpHbBIE METAIBI: CTPOEHHE aTOMOB, KPHCTAJUIOB, (pU3MYecKMe W XUMHUYECKHE CBOWCTBa. PacmpocrpaneHue

LIEJI0YHO03EMENbHBIX METaUIOB B pupone. Kanpiuii 1 Marauii — BaXKHbIE MaKpORJIEMEHTBI, BXOASIINE B COCTAB JKUBOTHBIX U
pacTHTENbHBIX OpraHu3MoB. OKCHIBI, TUAPOKCHABI M COMH (XJIOPHUABI, KapOOHATHI, CylIb(aThl, HATPATHI, OpTO(OCGhaTHI)
LIEJIOYHO3EMENbHBIX METAJIOB M MarHus, MX CBoicTBa M mnpuMeHeHue.CopepikaHHe MarHus M KajblMsi B OpraHu3Me
YeloBeKa. Y4acTHe HOHOB KajbLuUs B IpoLecce CBepThIBaHUS KpoBU.JKeCTKOCTh BOBI, 00YCIOBIEHHAS! IPUCYTCTBUEM B HEH
KapOOHATOB KaJbLUs U MarHusl. XuMHUYECKUE U (PU3NIECKIE METOBl YCTPAHEHHSI JKECTKOCTH BOJBI.
ANIOMUHUI: CTpOEHHE aToMa M KpHUCTalla, (pu3ndeckue U XMMUYECKHE CBOICTBa, MpUMEHeHHe. BakHelne coeanHeHus:
OKCH], THUAPOKcH] (aM(pOTEPHOCTh OKCHIA W THAPOKCHAA) W coiu (xmopun, cyibdar). [IpumeHenme coeanHeHUI
amoMunus. Pusnonornyeckas ponab amoMuHUA. [lpuponHbie coenMHEHUS AMOMHHUSA. AHTPOIIOT€HHBIE HCTOYHHKH
amoMuHMs. BplienadunBaHue ajdrOMUHUS B BOJOEMax NpU MX 3akucieHuH. OTpuUaTenbHOe ASHCTBHE HOHOB aJIOMUHMS HA
JBIXaTENbHYIO CUCTEMY PBIO.

XKenezo: crpoeHre aTomMa M KpucTamia, GU3MUECKHE M XMMUYECKHE CBOMCTBA. TE€XHOTEHHBIE MCTOYHMKH COEIMHEHUH
xese3a B Ouocdepe. Baxuelmume coequHEHNs: OKCHIIBI, THAPOKCUIBI, UX aMmdorepHOCcTh. ['enernyeckue psaasl xeneza(ll) n
(TIT). Bakueiimue comu sxenesa (xmopuibl, cyibbarbl). KauectBenubie peakiuu Ha coexuHenus xenesa(ll) u (I11). Poas
COEIMHEHUH Xeje3a B (QYHKIMOHMPOBAHMM KMBBIX opraHu3zMoB. OOmierokcnueckoe aericteue comneit xenesa(ll) (ocodenno
XJIOpHJIa) HA OPTraHKU3M YeJIOBEKa.

O6001IeHme: B3aUMOCBSI3b COCTaBa, CTPOECHUS, CBOMCTB, IPUMEHEHHS U MTOTYUYEHHUS METaJNIOB U MX COCANHEHHH.
[Ipaktnueckas padora Nel OcymiecTBieHHe HENOYKH XUMHUECKUX MTPEBPAILICHUH.

[Ipaktnueckas padora Ne2 [lomydeHue u cBoiicTBa COeIMHEHUI METAILIOB.

[Ipaktnueckas padora Ne3 Pemenne skcriepuMeHTaIbHBIX 33124 HA PacIlO3HABAHUE U MOIyYeHHE COSIMHEHNI METaJlIOB.
Kontponbsnas padora Ne2 o Teme «MeTamibny

[Ipaktnueckas padora Ne 6 DxcniepeMenTanbHble 3a1aun o TeMe ' [loarpynma azora u yriepona"

Paznen 3. Hemeramnbi(264)



OO1mias xapakTepuCTHKa HEMETaJUIOB: mojoxeHue B Ilepuomuueckoit cuctemMe xumuueckux snementoB /. Y. Menpaeneesa,
0COOCHHOCTH CTPOEHUSI aTOMOB, AJIEKTPoOoTpHLaTeNbHOCTh (D0) Kak Mepa «HeMeramuaHocTH, psag 0. Kpucrammdeckoe
CTPOGHHE HEMETANIOB — TPOCTHIX BemecTB. Aiuorpomnusi. Pu3nueckue cBOicTBa HeMeTauioB. OTHOCUTENBHOCTD MTOHSATHIH
«MeTaJD» U «HEMETaJlD).

Bonopoa: nmonoxenue B Ilepuoanueckoil cucreMe, CTpoeHUE aTOMOB, U30TONBI. Bogopoa — MpocToe BEIecTBO: CTPOSHHE
MOJIEKYNbI, KpHcTaa, (U3NYEeCKHe W XHMHUYECKHE CBOWCTBa, IOMY4YCHHE W TpUMeHeHHe. Boaopox Kak HCTOYHUK
9KOJIOTMYECKH YHCTOH TEIJIOBOM SHEPruu B OyAymleM. [ WApHIBI METanjaoB — HWCTOYHUK BOAOPOJHOrO TOILIUBA IS
aBTOMOOMJIEH CeromHsl.
lanorensl: nonoxenue B Ilepuonuueckoil cucreme, cTpoeHHE aTOMOB. ['ajJoreHsl — MPOCTHIE BEIECTBA: CTPOESHUE MOJIEKYIL,
KpPHUCTAJJIOB, (PM3NUYECKHE CBOWCTBA. XMMHUUYECKHE CBOWCTBA TAJOTE€HOB: B3aMMOACHCTBHE C METaJIaMU, BOAOPOIOM, BOJOH,
BBITECHEHUE TaJIOTCHOB JPYT Jpyra M3 pacTBOPOB colield. XIIOPOBOIOPOJ W COJIsTHAsl KHUCJIOTa: MONXydeHHe, (GU3NvecKre U
XHUMHUYECKHE CBOMCTBA. XJ'IOpI/II[BI. KauecTBennnie PCaKnunM Ha raJoréHua-uoHbIL. T"anorennsl n nx COCAMHCHHA B IMPUPOAC,
MMPOMBIIINICHHOCTU, MCOWIUHE, CCIHBCKOM XO3$II>'ICTBC, 6I>ITy. buonornueckas POJib TaJIOTCHOB. TexHoreHHble WCTOYHHKHU
TaJloTeHOB U MX cOoelMHEHH B Ouocdepe. OTpulaTensHoe IeiCTBUE TAIONeHOB Ha PaCTUTEIbHBIE U )KUBOTHBIE OPTaHU3MBI.
Mepsl IO IPEYPENKACHHUIO TTOMAIAHNS TAJOTEHOB B IPUPOITHYIO CPEy.

Xanekorensl. IlomoskeHue 3JeMEHTOB IMOATPYIIIIbI KHUCJIOpOAa B HepI/IOJII/I‘-IeCKOI\/'I CUCTEME XHMHUYCCKHX JJIEMCHTOB
.. MenneneeBa, WX XapaKTepPUCTHKA HA aTOMapHOM, MOJEKYJISPHOM H MakpoypoBHe. HaxoxieHue XalbKOTEHOB B
npupoae. Kucnopoa u cepa kak OuoreHHbie ameMeHThl. CelleH — OHOIOTMYeCKH aHTHOKCHIAHT.

Kucnopon B npupone. [Tonyuenne kuciiopojia B IpOMBIIIICHHOCTH U J1labopaTopuu. [IpumeHenne kucnopoaa.Oopa3zoBanue
030HA B MPUPOJIE, 3HAUCHHUE 030HA JJIs COXpaHEHUs ku3HU Ha 3emiie. O30H — CUIIbHEHIIINI OKUCTUTENb U TOKCHKaHT. [1/IK
o30Ha B atMmochepHOM Bo3ayxe. [IpuMeHeHHWe O30HAa JUid 00€33apakKMBaHUsA BOABI M JIS3MH(EKIIMU BO3IyxXa B
noMeleHnsx. XHMUYECKHe CBOMCTBa KHCIopoa. [ opeHre u MeaneHHoe okucienue. Jlpixanue u GporocuHTes.

Cepa B nipupoze. Amtorponus cepbl. Pusnueckne U XUMHUECKAE CBOWCTBA cepbl. bronoruueckas pons cepbl.[IpuMenenue
ceprl. Cepa Kak 3JIEMEHT, BXOAANIMN B COCTAaB 3arps3HSIONINX BEUIECTB MPHUPOAHON cpenbl.CepoBoJ0poa U Cynb(uIbl, UX
COCTaB, CTPOGHWE, CBOMCTBA, MpUMEHEHUE, HaxoxkIeHne B mnpupone.llpombllnieHHbIe cnoco0bl  00E3BpEKUBAHUS
cepoBonopona. I1JIK cepoBomopoma B atmMochepe u crounsix Bomax. Oxcun cepbi(IV) n cymbdurhl, ux cocrtaB, CTpOEHUE,
CBOﬁCTBa, IMIPUMCHCHHE, HAXO0XJICHUC B HpI/IpOlIe.OKCI/IZ[BI CEpbl KaK OCHOBHBIC HeﬁCTBYIOIHHe KOMITOHEHTBI «TOKCHYHBIX
TyMaHOB». [IpoMBIIUIEHHBIE CITOCOOBI 00e3BpeknBaHUs OkcuIoB cepbl. IIJIK amokcuma cepsl B atMocdepe W CTOUHBIX
Bogax. IlocimemcTBusi 0Opa3oBaHUS CEPHOKUCIOTHBIX ocankoB. CrmocoOwl 3ammtel. Oxcua cepbl(VI), cepHas kuciaora, MX
coctaB, (u3WYecKHe W XUMHYECKHE CBOMcTBa. [lpuMeHeHme cepHOHM KHCIHOTBL. OKHCIUTENBHBIE  CBOWMCTBA
KOHIICHTPHUPOBAHHON cepHOHM KuciaoThl. CrocoObl oOparieHus ¢ cepHoi KucioTod. CynbhaThl — CONM CEPHOH KHCIIOTHI.
KauectBennas peakius Ha cynbhaT-noH. [TonoxeHne 37eMEHTOB MOATPYIIIBI a30Ta B IEPUOINIECKON CHCTEME XMMHUYECKUX
snemeHnToB JI.M.MenjeneeBa, ux xapakTepUCTUKa Ha aTOMapHOM, MOJEKYJISIpHOM M MakpoypoBHe. HaxoxkaeHue azora B
IPUPOZAE, COAEp)KAaHHE B 3€MHOM Kope, arMocdepe, JKUBBIX OpraHu3max. lIpuumHbBl «OHMOreHHOCTH» aToMa as3oTa.
OcobeHHOCTH CTpOEHHs MOJEKyJbl a3oTa. Pusznyeckue M XUMHUYECKHE CBOMCTBa a3ora. IIpoGiiema cBsi3aHHOrO asora.
ITpumeneHue azora.

AMMHaK: COCTaB, CTPOCHHE MOJEKYN, (U3MUECKHEe M XHMHUYECKHE CBOWMCTBA (OKHCIEHHE, B3aUMOJAEICTBHE C BOAOI,
KACIOTaMH). AMMHMAaK Kak HpPOOYKT MeTa0onu3mMa M Kak IMTaTeIbHOE BELIECTBO JUII  HEKOTOPBHIX  BHUOB
MHUKpOOpraHu3MoB. EcTecTBeHHBIE U TEXHOI'®HHBIE HCTOYHHKHM aMMuaka B Ouocdepe. buonornueckas u (pusuonorunyeckas
pons ammuaka u ero comedd. [IJIK amvmumaka B atmocdepe. Comm ammoHus (xjopua, cyiabdaT, HHTpar, opTodocdar,
kapOOHAT), MX CBOMCTBa M HpuMeHeHHe. KauyecTBeHHas peakuus Ha HOH aMMOHHUs. OKCHIBI a30Ta: COCTaB MOJEKYJ,
KHCIIOTHO-OCHOBHBIE CBOWCTBA. ECTeCTBEHHBIE M aHTPONOTr€HHBIE HCTOYHUKU MOCTYIUIEHHUSI OKCHIIOB a30Ta B OKPYKAIOIIYIO
cpeny. Okcuasl a3ora Kak 3arpsausiomue BemectBa. [[JIK okcumoB azora B armocdepe. XuMHUECKHE METOIBI OYHUCTKU
ra3000pa3HBIX BEIOPOCOB, COMEPIKAIINX OKCHIBI a30Ta. A30THas KHCJIOTa M ee cBoiicTBa. OOpa3oBaHWE a30THOW KHUCIOTHI B
IpUpoAe. AHTPOIOICHHBIE UCTOYHHMKH a30THOH KHCJIOTHI B Ouocdepe. 3akucieHHe BOJOEMOB M IOYB, MOCIEACTBUS 3TOrO
sBIIEHUS A1 oomTaTenei 3tux cpen. [1J1K a30THO# KHUCIOTHI B cTOYHBIX BoMaX. OKHCIUTENbHBIC CBOMCTBA a30THON KHUCIIOTHL.
OKHCIUTENbHBIE CBOWMCTBA A30THOW KHCIIOTHI KaK IpPHUYMHA €€ TOKCHMYHOCTH. KadecTBeHHas peakuus Ha HUTPaT-HOH.
Kpyrosopot azora. AzorHble ynoopenus. [loHsTHE 0 HUTPAaTHOM OTpaBJIEHUH OPraHU3Ma YeJOBeKa.

Docop, ero amtorponusa. Caoiicta Oenoro u kpacHoro ¢ocpopa. @ochop B nmpupone. Baxuelime coeiMHEHNs: OKCH T
tdochopa(V), oprodhochopHas kucnora u ee conu. KadectBeHHas peakuus Ha optodocdar-uoH. Kpyrosopor docdopa.
®DocopHrie ynoOpeHus, MX HCIOIb30BaHUE B celbCKOoM Xo3siiictBeDocdop — OHMOreHHbI 31eMeHT. buonmormueckas u
(usnonornyeckas poib coeauHeHui dhocdopa.

[lonoxxeHue 371EMEHTOB MOATPYMIBI YIJIepoAa B MEPHOAMYECKON cHcTeMe XUMHYecKuX sneMeHToB J[.M.MenneneeBa, ux
XapaKTepUCTUKa Ha aTOMapHOM, MOJEKYISAPHOM M MakpoypoBHe. Yriepoa. «buoreHHocTb» yriepona. AJUIOTPONHbBIE
Moaudukanuu yriepona (anmas, rpadut, kKapouH, ¢ysiepen), ux ¢puznueckue cBoiictra.Ancopouus. Haxoxaenue yrinepona
B NPUpPOZE: COJAEpXaHHWE B 3eMHOH Kope, aTMocepe, opraHu3Me 4YenoBeKa. XMMHUYECKHE CBOMCTBa yriiepoma. OKCHABI
yriepoaa. YTJIGKHCHBIA ra3 Kak KOHEYHBIM HpPOAYKT OOMEHa BEIIECTB B JKMBBIX opraHu3max. OKcHIpl yriepoga Kak
3arpsi3HAone BemectBa, ux I1IK B armocdepe.YronpHas kuciaoTa u KapOOHATHL, UX cocTaB W cBoiicTBa. KaudecTBeHHas
peakuuss Ha kapOoHaTbl. PaspyiieHue ocagoYHBIX MHOPOA W NAMATHUKOB AapXWUTEKTYphl IOJ JAEHCTBHEM KHCIOTHBIX
noxaei. KpyroBopor yriepona.AHTpOIIOr€HHOE BJMSHHE Ha OMOreoOXMMHUYecKWd wukia yriepona. I[lytu coxpaHeHus
KpPYTOBOPOTa YIiepoaa B MPUPOJE.



Kpemnwuii: annorponus, Gpusnveckue 1 XUMUYECKAE CBOMCTBA. BakHeine COeIMHEHUS: OKCHI, CHIIMKATHI, HX COCTaB,
HaXOX/JICHUE B MPUPOE U CBOMcTBa. KauecTBeHHAas! peakiiysi HA CUJIMKATHL. PONIb KpeMHHUsI B OpraHU3ME PACTCHHH, KUBOTHBIX
1 yenoBeka. CUIMKaTHAS TPOMBIIIICHHOCTD: CTEKIIO, IIEMEHT, KepaMHuKa.

[TpakTudeckas pabora Ne4 Pemienne sxcriepuMeHTaIBHBIX 3a1a4 1o TeMe «[loarpynmna ranoreHosy
[Iposepounas pabora no reme "Hemeramibr"

Pa3nen 4. O6o01menne 3HaHMI 10 XUHMHH 32 KYPC OCHOBHOI IIK0JIbI (114)

[Tepnoanueckuii 3axoH u Ilepuoanueckas cucrema xumuueckux 3yeMenToB . M.Menneneesa. @u3nuecKkuii CMbICIT
MIOPSIKOBOI'O HOMEpa AJIEMEHTa, HOMEPOB MEPUOIa U TPYIIEL. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 2JIEMEHTOB U UX
COEIMHEHUH B NIEPUOJIAaX U rpyIax B CBETE MPEICTABICHUN O CTPOEHUH aTOMOB 3JIEMEHTOB.

3Ha‘leHI/Ie NMEPUOJUYICCKOIo 3aKOHaA. BI/II[])I XUMHUYECKUX CBSI3€H U THUIIBI KPUCTAJUIMYCCKUX PCIICTOK. BzanMocBs3b CTPOCHHA U
CBOMCTB BemiecTB. Knaccupukanys XMMHUUECKHX PEaKIuii 10 pa3InYHbIM MPU3HAKaM (YHCIIO U COCTaB PEarnpyronmx 1
00pa3yIoIMXCs BEIIECTB; HAJIMYUE IPaHuUIlbl pa3aena (as; Teroror 3G QeKT; nu3MeHeHue CTereHel OKUCICHUS aTOMOB;
MCIIONIb30BAHKE KaTAIM3aToPa; HampaBieHne MpoTekanus). CKOPOCTh XMMHYECKUX PEAKITUH U (haKTOPHI BIMSIONINE HA HEE.
OOpaTUMOCTh XMMHUYECKHX PEAKIHI U CITOCOOBI CMEIIEHUS] XUMUYECKOI'0 PABHOBECHS.

IIpoctsie u cioxuble Bemecrsa. Meraisl 1 HeMeTasulbl. [ eHeTHuecKkue psiibl MeTajlla, HEMETaJlIa U IIEPEX0HOr0
Metasuia. OKCHIBI M TUAPOKCHIBI (OCHOBAHMUS, KUCIOTHI, aM(poTepHbIe THAPOKCHIB), conu. MxX cocTaB, knaccupukanus u
001IIMe XMMUYECKUE CBOWCTBA B CBETE TCOPHH DIIEKTPOIUTUIECKON JMCCOIHAIINH.

Kontponsnas padora mo Teme "O6001menne 3HaHUH IO XUMHUH 32 KypC OCHOBHOW HITKOJTBI'

Pabouas nporpamma gopmupyercs Pabodeit mporpaMmbl BOCIIUTAHUS

TemaTHyeckoe MNJIAHUPOBAHUE

Paznen Tema ypoka Kon-so
4yacos

Beenenne. O0mas xapakTeprucTika XapaKkTepuCTHKa XUMHUIECKOT0 JIEMEHTa Ha OCHOBAHHH €T0
XUMHYECKUX AJIEMEHTOB U XUMHUYCCKHX nonoxenus B [ICX3 JI. 1. MenaeneeBa 1
peakiuid. [Tepuoandeckuii 3aKoH U CBoiiCcTBa OKCHIIOB, KACJIOT, OCHOBAHHUI M COJICH B CBETE TEOPUHU
MepUOANYECKasi CHCTEMa XUMUIECKUX 3JIEKTPOIUTHYECKON TUCCOITUAIIIN U OKUCIICHUS-

anemenToB /|.M1.Menneneea. (124.) BOCCTaHOBIICHUS 2
AmboTrepHBIE OKCUIBI U THIPOKCHIBI 2
Tlepuoauueckuii 3axkoH u Ilepuoauueckas cucrema J1. M.
MenieneeBa B CBeTE YUSHHSI O CTPOSHHH aToMa
XuMHYecKasi OpraHu3ais )KUBor U HEXUBOW MPUPOJIBI
Kiraccudukanms XuMHYECKIX PEaKIIHi M0 Pa3InYHBIM
OCHOBaHUSIM

IToHsiTHE O CKOPOCTH XMUMHUYECKON peakuuu

KaTtanuzatopsl

O06o0meHne U cUCTEMaTH3aIUs 3HAHHH 0 TeMe «BBenenne»
KonTponenas padoralNel mo reme «BBenenne»

[N

[N

Tema 1. Meramnsi(194.) ITonmoxkenue aemeHToB-MeTa/uIoB B Ilepuonudeckoit cucreme
XUMHUYECKHE CBOMCTBA METAIIJIOB

Meramsl B npupoze. OOmmue criocoObl UX MOTyIeHUs

Pemenne pacueTHBIX 3a7a4 C MOHATHEM MaccoBasi I0Js BBIXOJA
MIPOAYKTa

IloHsiTHE O KOPPO3UU METAIIOB

[leno4ynble MeTaIUIBL: O0LIas XapaKTEPHCTHUKA

CoennHeHns MEeNOoYHbIX METAJIIOB.

lenoyno3emMenbHbIE METAJUIBL: 00Iasi XapaKTePHCTHKA.
CoenmHeHNs MET0YHO3EMENBHBIX METAIIIOB

ANIOMUHHN — TEpEXOAHBIN 271eMeHT. DPU3HYECKUE U XUMUYECKHE
cBoiicTBa amoMunusl. [lomyyenne U NpUMEHEHNE AIFOMUHHUS 1
CoenuHeHus aJJFOMUHUS — OKCHJI ¥ THAPOKCH]I, NX aM(pOTEPHBII
Xapakrep. 1
[Ipaxtudeckas pabora Nel OcymiecTBieHrE HENOYKN 1

RlRRr(R|P|IP|P|~

N I




XHUMHUYCCKUX npeBpameHHﬁ

Kenezo — anement VIII rpynmbsl 1o060YHON TOATPYIIIHL.
®dusnuecKkue U XUMUIECKHE CBOUCTBA kene3a. Haxoxenue B
IIPUPOJE.

Coenunenns xenesa +2,+3 UX Ka4ECTBEHHOE OIpEJICICHHE.
I'enernueckue psiapt Fe +2 u Fe +3.

[IpakTuueckas padora Ne2 [lonydeHue u CBOWCTBA COSTMHEHUN
METAJLJIOB

[Ipaktudeckas padora Ne3 Pemenne skcriepuMeHTaIBHBIX 33124
Ha PacllO3HaBaHUE U [IOIYy4YEHHE COSIUHEHUN META/IOB

O0600111eHr e 3HaHUM 110 TeMe «MeTaiibD)

=Y

KonTponbehas padora Ne2 no Teme «Meramibi»

[Ipaktudeckas padora Ne 4 DkcriepeMeHTaIbHBIE 321291 TI0 TEME
" [loarpymma a3ora u yriaepona"

=

Tema 3. Hemeramnbi(264.)

OO6mrast xapakTeprucTUKa HEMETAIOB

=

O01me XUMHYECKHE CBOICTBA HEMETAJUIOB. HeMeTaisl B
MIPUPOJIE U CIIOCOOBI UX MOJTYUCHUS

Bonopon

Bona

l"amorensl: 00Imas xapakTEpUCTHKA

CoenuHeHns TaJIOT€HOB

RlRlR R~

[IpakTudeckas padora Ned Pemenne skCciepiMeHTaIbHBIX 3124
o teme «lloxarpyria rajgoreHoB»

Kucnopon

Cepa, ee pu3nveKre 1 XUMUIECKUE CBOMCTBA

CoenuHEHUS Cephl

CepHast KUCIIOTa KaK JJIEKTPOINT U €€ COIH

RlRlR R

CepHrast KucIoTa Kak OKHCIUTENb. [lomydeHne u mpuMeHeHne
CEpPHOU KHUCIIOTHI

[N

IIpaktrueckas padora Ne5 Permenne skcriepuMeHTaIBHBIX 3a71ad
o Teme «Iloarpynma kucmopoma»

A3OT U ero cBoucrTBa

AMMHaK B €ro CoeTMHEHHUSI. Conu aMMOHHS

Oxcuael azora

A3OTHas KUCIIOTa KaK AJIEKTPOJIHT, €€ MPUMEHEHNE

A30THas KUCIOTa KaK OKHCJIUTCIIB, eé IOJIYYCHUE

NI I

®Dochop. Coennnaenns Gochopa. [lorsrre o hochopHBIX
yInoOpeHnsIx

[N

VYraepon

=

Okcunpl yriaepoaa

=

VroneHasg KAcioTa 1 ee coiiv. JKeCTKOCTh BOIBI U CITOCOOEI €€
YCTPOEHHUSL.

Kpemuunii

CoenuHeHus KpEMHU. CunmukaTHas IIPOMBIINIJICHHOCTD.

O000111eHrE U CHCTEMATH3ANS 3HAHUN 110 TEME HEMETAIUIEI.

[IpoBepounas pabora mo teme "Hemeramisr"

RlRR|Rk|-

O06001eHe 3HaHUH 110 XMMUH 33 Kype
OCHOBHO#H TITKOJTBI(94)

HepI/IO,I[I/I‘{eCKI/Iﬁ 3aKOH U HepI/IO,I[PI‘{€CKaH CHUCTEMAa XUMHNYCCKUX
3JICMCHTOB I[.H.MeHI[eJ'IeeBa B CBCTC YUYCHUS O CTPOCHUHU aTOMa

BI/I,E[BI XHUMHYECKON CBs3U, THUIIBI KpHCTaHHH‘{€CKOﬁ PCUICTKU.
BzaumocBs3b CTPOCHUS U CBOMCTB BCIHICCTB.

KJ'IaCCI/I(i)I/IKaLII/ISI XUMHUYCCKUX peaKHI/Iﬁ 110 pa3IMYHbIM
IMpU3HaKaMm

I[I/ICCOL[I/IaLII/IH QJICKTPOJMTOB B BOOAHBIX paCTBOpaAx. Honnsie
YpaBHCHUA peaKI_[PIfI. Pemenne pacuYCTHLIX 3aa4.

Baxkneiiniue knaccbl HEOPraHUUYECKUX COCIUHEHUN.
I'enernueckast cBsI3b MEXAY KJIacCaMU HEOPTaHUYECKUX
COEIMHEHHUH.

Kontponbhas pabora no teme "O6001eHre 3HAHUI 10 XUMHH 32
KypC OCHOBHOM IIKOJNBI"

Hroro:

66




JacoB

Hudposas
nabopartopust
TSI
IIKOJIFHUKOB

IIpenmerHas obnacth

Xumus

Twun nonp30BaTens

OO0yuatonmiics

Tun nepenayu nokazaHu

HpHMOG IOAKIIFOUCHHE K

JATINKOB YCTPOWUCTBY
JlonomHuTeNbHBIE MaTEPHUAIIBI [Tporpammuoe
B KOMILIEKTE obecneueHue

CrnpaBo4Ho-
METOJIYECKHUE

MaTepUaJIbl

Tun matumka

Jatuuk yposus pH

JlaTuuk aneKkTpuyeckoit

MIPOBOIMMOCTH
Jatunk Temnepatypsl
XUMUYECKUH
BecnpoBoHOM MyNTbTHAATIMK N —
10 XUMHUH
ODYHKIUS OTHOBPEMEHHOT O
MONTY4YEHUsI CUTHAJIOB C
HECKOJBKHX JaTYUKOB,
HaJIn4ue
BCTPOEHHBIX B KOPITYC
6ecrpoBOTHOTO
MyJIbTHIATYHKA
XapaKkTepUCTUKU
MYJIbTUATYHKA:
pa3psAAHOCTb BCTPOSHHOU 12

AIIII, 6ut

Wurepdeiic moakimodeHus

Bluetooth low energy
(BLE) 4.1

BCTPOEHHAS MAMSATh 00BEMOM,
Ko6aiit

2

eMKOCTb OaTapen, A*u

0,7

HOMUHAJIbHOE HATIPsDKCHHUE
Garapeu, B

3,7

KOHTpOJLIEp 3apsina OaTapen

HaJIN4YHC

CraTychl HHIUKATOPOB
6ecrpoBOHOTO
MYJIbTUIATYHKA:

TOTOBHOCTB K COITPSYKEHUTO
MYJIbTHAATYHMKA,

HaJIN4YHnue

YCIIEITHOE COMPSIKEHUE
MYJIBTHIATYHKA C
PETUCTPaTOPOM JaHHBIX Ha
KOTOPOM YCTaHOBJICHA
mporpamma coopa u
00pabOTK! JaHHBIX;

HaJIN4YHne

paboTa MyJIbTHIATINKA B
pexxume coopa U repesaun
JJAHHBIX;

HaJIN4YHe

paboTa MyIbTHIATINKA B
peXuMe JorupoBaHus (3aImch
H3MepsieMbIX TaHHBIX BO
BHYTPEHHIOIO NTaMSATh
MYJIBTHAATYHUKA, IS
MOCIIEAYIOIIETO MOTYYESHUS
9THX JIAHHBIX B IPOrpaMme
cbopa 1 00pabOTKH TaHHKIX);

HaJIN4YHue

HU3KUH 3apsa]] aKKyMyJIsTopa
MyJIbTH/IATIHNKA.

HaJIN4YHue

l"abaputHBIE pazMepsl
KopIyca 0ECIIPOBOAHOIO
MYJIbTHAATYHKA:

JnvHa, Mmm

89

[upuna, MM

63

Bricora, MM

27

Pazbvem mi1st momKimoYeHUS
3apsHOrO yCTPOiCTBA

miniUSB (tum B)

XapaKTepUCTUKH JaTYHKa
ypoBHst pH:




O0opynoBan
KOMOHHUPOBAaHHBIM

H3MEPHUTENBHBIM 3JIEKTPOIOM HaJIMIne
pH ¢ pazsemom BNC u

Oy epHBIM PacTBOPOM

Juana3on usmepenus, pH ot 0 1o 14
Paspemienue natunka, pH 0,01

Juamnazon paboumnx
Temmeparyp, °C

ot +10 g0 +80

HHI/IHa HU3MEPUTECIIBHOT'O
QJICKTpOaa, MM

140

XapakTepucTuKa JaTyuKa
3JIEKTPUYECKOM
MIPOBOJUMOCTH:

O0opynoBaH U3MEPHUTETHHBIM
IIYTIOM
IJEKTPOIIPOBOAUMOCTH C
pazbemom BNC

HaJIM4yue

Junanazons! uamepenuii Nel,
MKCM/cM

ot 0 10 200

Junanazons! uameperuii Ne2,
MKCM/cM

ot 0 10 2000

Junanazons! uamepenuii Ne3,
MKCM/cM

ot 0 1o 20000

Paspeuienue A quana3ona
Nel, mxCwm/cm

0,5

Paspeuienue A quana3oHa
No2, MxCwm/cm

5

Pa3pemienue A quana3oHa
Ne3, MxCwm/cm

20

JnHa n3MepuTenpHoro
1yna, MM

155

XapaKTepucTuKa JaTuuKa
TEMIIEPATYPbl XUMUYECKOM:

BbIHOCHOI repMeTU4HbII
TEMIIEPATYPHBIN 30H] U3
HEPIKABEIOLLEH CTalyu C
XPOMHUPOBAaHHBIM MOKPBITHEM

HaJIN4YHC

UyBCTBUTENBHBIN 3JIEMEHT
JaT4uKa

IUTATUHOBBIN

tepmonaTauk PT100

Huamazon uzmepenus, °C

ot -40 no +180

Paspemenne natunka, °C 0,1
TommuHa CTEHKH 30H1a, MM 0,5
JlnmiHa BEIHOCHOM YacTu 100
30H1a, MM
[uametp 30H1a, MM 5
Koapdrmment
TETUTONPOBOTHOCTH 4
tepmonactbl, Br/(M*K)
[uametp pa3bema-LTekepa, 35
MM !
OrtnenpHbIE JATYUKH:
JaT4yuk-KonopumeTp HaJInuue
T'abapurHBIe pa3mepbl
KOpITyca JaTIhKa-
KOJIOpUMETpa:
JnvHa, Mmm 70
[Mupuna, MM 50
Bricora, MM 22
PazbeM 11 moakmroYeHus

JUIA TR USB (tun B)
JIaTYNKa
LIBeTHast 3THKETKA HA KOPITyCE
C YKa3aHHEM MOJICNH, CaiTa
TIPOU3BOUTENS U S

rpaduyeckuM 0003HaYeHHEM
PpacronoXeHust ICTOYHNKA
cBeTa

O0beM KIOBETHI, MJI

KonudecTBo kioBeT B
KOMIUICKTC, IITYK




I[J'II/IHEI ONTHYCCKOI'O MyTHU
KIOBCTbBI, MM

10

JImiHA BOJIHBI HICTOYHUKA
CBETa, HM

525

Junanazon nuzMepeHus
ONTHYECKOH ToTHOCTH, D

or 0 1o 2

Pazpemienue natauka npu
U3MEPEHUU ONITHYECKOU
II0THOCTH, D

0,01

IIporpamMmHOe obecrieueHue:

OyHKIMOHMPOBAHKE HA
PYCCKOM SI3BIKE

HaJIN4yue

®yHkuMoHa OBICTPOro
3arycka (3aImycK H3MepeHH
MOIKITIOYECHHBIX TATINKOB Oe3
JIOTIOJTHUTENBHBIX HACTPOCK).

HaJIN4Yue

ABTOMaTHUECKOE
ompeeseHne MOIKITI0OUYEHHBIX
no USB k kommbioTepy, a
TaKXKe IUIAHIICTY JaTYUKOB U
MYJIbTUATYUKOB H
0TOOpaKCHUE CITUCKA
TIOJKITFOUCHHBIX JTaTYHKOB

HaJIM4yue

@OyHKIMOHAN BBIOOpa
JATYUKOB JUIS H3MEPEHUs —
BO3MOKHOCTb CKPBITb
HOJK/ITIOYEHHBIC JATUUKH,
KOTOpbIE HE TPeOyIOTCs B
peXRUME H3MEpPEeHHS

HaJIN4ue

Wurepdeiic noakiroueHns
JIATYMKOB MO TIPOTOKOIY
Bluetooth 4.0. Murepdeiic
NOAKIIFOYCHUA NJAaTYUKOB I10
nporokony Bluetooth
COACPIKUT (PYHKIIMOHAT
HOHCKA JTOCTYIHBIX
BKJIFOUEHHBIX YCTPOMCTB,
0TOOpa)KeHHE CIHCKa
JIOCTYIIHBIX YCTPOMCTB,
(yHKIIOHA TOAKITIOYECHHS
HalICHHBIX U JOCTYIHBIX
YCTPOKCTB, 0TOOpakeHHe
CIIMCKa TIOJKIIIOYEHHBIX
YCTPOUCTB, ()yHKIIOHA
OTKITIOYEHHS IOAKITIOYEHHBIX
K [IpOrpaMMe yCTPOICTB

HaJIN4YHC

D yHKIMOHANI JETAIbHON
HACTPOMKH aT4MKa:

Hactpoiika nepuoaa onpoca

HaJIN4YHe

Bri6op enuamI m3MepeHns

HaJIN4YHC

Bo03MOXHOCTB CKpBITHUS
JaTIMKa B PEXUME U3MEPEHHA

HaJIN4YHe

Hactpoiika nBera 1MHUU 1
TOJIIMHBI JINHUH Ha TpapuKe
IUIA TaTIHKa

HaJIN4YHe

Hactpoiika nBera 1 TOIIIHUHBL
TOYEK Ha Tpaduke s
JaTINKaA

HaJIN4YHue

Hactpoiika BunuMoro
HWHTEpBaJIa U3MEPEHUN Ha
rpaduke Ut JaTIuKa

HaJIN4YHue

Ilepexon B pexum
KaTMOPOBKU TaTINKA

HaJIN4YHue

Bribop nuama3oHa maTauka

HaJIN4YHue

OyHKIMOHAT 00IKX
HaCTPOEK:

Hacrpolika
MIPOAOIIKUTENIEHOCTH
SKCHEPUMEHTA

HaJIM4ue

Hacrpoiika Buna rpaguxa no
YMOJTYAHHIO (JIMHUS, TUHUS C
TOYKAMH, TOIHKO TOUKH)

HaJIM4ue




Hacrpolika Buaa taiimepa
(cekyHmomep — oroOpaxkaercs
KOJI-BO CEKYHJ U
MUJITHCEKYH]T TIPOIIE/IINX C
MOMEHTA 3aITycKa U3MEpEHHH;
Yackl — TaiiMep oToOpakaeTcst
B (hopmate 3IIEKTPOHHBIX
4acoB, TIOKa3bIBasi KOJIMYECTBO
MUHYT TPOIIE/IINX C
MOMEHTa 3aITycKa
JKCIIEpUMEHTa 110 opMaTy:
«MM:CCy», rne MM — st0
MUHYTHI, a CC — CeKyH/IBI.

HaJIN4ue

q)yHKIII/IOHaJ'I CBA3KHU
JaTYUKOB

JlaTuiKy MOJKIFOYCHHBIC
K CBSI3KE TATYUKOB
0TOoOpaXKaroTCs
OJTHOBPEMEHHO Ha OJTHOM
rpaduke. ['paduk cBsI3KH
JIATYUKOB UMECT
(bYHKIIMOHAT HACTPOWKH
O0TOOpaKEHHUS
MHHHMAJILHOTO U
MaKCUMaJIbHOTO
3HAYCHUS

JJist KaXkoro naTymnka
NpenycMOTpeH CBOM rpaduk, B
TOM YHCIIE JJIS TATYMKOB
TIO/IKITIOYEHHBIX K CBS3KE
JIaTYMKOB. 00eCIeueHO
MEePEKIIOUEHUE MEXILY
rpaduKaMu JaTYUKOB B
peXHMMe peasbHOro BPEMeEHH,
6e3 MpHOCTaHOBKU PaboThI
HPOTrPaMMBI

HaJIN4yue

OYHKITIOHAJ KaTHOPOBKH
JaT4UKA:

HaJIN4YHC

1. 3amura QyHKIHOHATA
KaJHOPOBKH MapoieM

HaJIN4YHC

2. BbI0Op KOJIMUeCTBa ITANIOB
M0 KOTOPBbIM Oyner
MIPOU3BOIUTHCS KAIMOPOBKA

HaJIN4YHC

3. BBoz 3HayeHuii g
Ka)KJI0T0 3Tana KaauOpOBKH
CBEpKa C TEKYIUMHU
MOKA3aHUSAMHU

HaJIN4YHe

4. Pacuer HOBOT'O 3HaUEHHS I10
OKOHYaHUH KaIUOPOBKHU U €T0
oToOpaKeHHE A1 IPUHATHS
PpeLIeHHUs MTOTB30BATENEM O
COXpaHEHHH, a TAKKe OTMEHE
BBE/ICHHBIX UM 3HAUYCHUH

HaJIN4YHne

5. CoxpaHeHne pe3yabTaToB
KaJMOPOBKH MOJTb30BATENS

HaJIN4YHC

6. ®ynkmmoHan copoca
KaTUOPOBKH K 3aBOACKAM
HacCTpoiKaM

HaJIN4YHC

Pexwm cbopa nanHbIX. B
pexume coopa TaHHBIX
obecnieunBaeTCs:
BO3MOKHOCTB yIIPaBJICHUS
JAaTINKOM, TIePEechlIKa
KOMaHJbI Ha CMEHY peXUMa
ero paboThl, JOCTYI K

(P POBOMY TTEPEKITIOYATEIIO
JIMATIa30HOB JIATYHKA Yepes3
uHTEpdEiic mporpamMmel,
orobpakeHne rpadukoB
JaTYNKa ¥ CBS3KU JIATINKOB B
pEeKUME pealbHOrO BpEMEHH,
0TOOpakeHne TMOKa3aHUH
JaTYMKa B PEKHME PeabHOTO
BPEMECHH.

HaJIN4YHe

DyHKIMOHAI TI0 paboTe ¢
rpadukaMu:

Bo3MoxHOCTB nepeMeuaTb
Fpa(i)I/IK 0 Ppa3jInYHbIM OCAM

HaJIM4ue




Wzmensarts MacTad rpaduka
OJTHOBPEMEHHO I10 JIBYM OCSIM

HaJIN4ue

WzmensTs MacuTad rpaduxa
110 JIF000H OCH OTJETTHHO

HaJIN4yue

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

HaJIN4ue

CoOpoc macmTaba rpaduka

HaJIN4Yue

OtobpaxeHue MapKepoB s
TOYEK 3HaYEeHUH rpaduka 1mo
JIBYM OCSIM Ha KOTOpBIE
HaBeJIeH Kypcop

HaJIN4Yue

YBenuueHnue Maciirada
BEIOPaHHOW KypCOPOM
obnactu rpaduka

HaJIN4ue

1. @ynkuus rpaduka
JaT4nKa

B pexume coopa JaHHBIX
ABTOMAaTHUYECKU
BBIOMpAET BUIUMBIN
JIara3oH 1o 0cx
3HAYEHUH 71
OTOOPaKCHHUS BCEX TOUYCK
rpaduka. Taxke
NpeTycMOTPEH
(yHKIMOHAT
YCTaHOBJIEHUSA BUANMOI'O
Jiarna3oHa 1o ocH
3HAYEHHUI BPYYHYIO U
(bukcaruu 3TOro
Jnamna3oHa (OTKJIIOueHue
ABTOMATHUYECKOI'O
ONpECaACICHUA BUANMOI'O
Jhana3oHa)

B pexume cOopa maHHBIX
MOAICP>)KUBAET TTOAKIIOUCHUE
Y OTKJIFOUCHHE JATYUKOB («HA
TOpsTayIo»), paboTa
HpOrpamMMBbl PU 3THX
JEHCTBUAX He IIpepBaHa W/WiIn
3aBepliueHa. [Ipu oTkimroueHnu
JaT4MKa TOy4EHHbIEC JJAHHbIC
COXpaHEHbI B MaMsITH
nporpaMmsl. [IoBTopHO
MOAKITIOYEHHBIN JaTUUK
aBTOMATHUYECKU PaclO3HAETCs
U TIPOJIOJDKAET IIepeaBaTh
JIaHHbIE, TPaUK MOBTOPHO
MOAKITIOUYEHHOI0 IaTUUKa
MPOJOIKEH C MOMEHTA
pa3bearHEHUS

HaJIN4YHe

ABTOMAaTHYECKOE
OIpeIeIeHIe HANMEHOBAHUS,
€IMHMII ¥ TIPE/ICTIOB
H3MEpPEeHNS MOJKITIOYEHHBIX
JTATIUKOB; OTOOpaKeHHe
TaiimMepa paboTHl TIPOTrPaMMBI
B PEXHME PEATbHOTO BPEMEHH
OITHOBPEMEHHO C
TOKA3aHIAMH JTATINKOB;
BO3MOXHOCTb KPaTKOCPOUYHOM
TIPUOCTAaHOBKH IPOTPaMMBI U
TocTeTyronee BO300HOBIICHHE
pabots! 6e3 morepu
TIOTYYEHHBIX JTaHHBIX;
MIPOCMOTP AAHHBIX Ha rpaduke
3a BECh IEPUOJ U3MEPEHU;
0TOOpaKeHHEe TaOJIHITBI
TOKa3aHUH B TIPOrpaMme.
Tabmnua nokazaHuit
COZIEPKHT BCE MOIy4CHHBIE
JTAaHHBIE CO BCEX JIaTYMKOB.
[omyuennsle naHHBIC
COTIOCTABJIEHBI CO IIKAJIOH
Bpemenn. OToOpakeHne
JAHHBIX B TaOJIMIIE B
00paTHOM TIOpSIIKE — TTEPBOH
CTPOKOIf oTOOpaxkaercs

HaJIN4YHe




NocJIeTHee U3MEPEHHOE
3HaUYEHUE, TIOCIeHEN —
NIEpPBOE U3MEPEHHOE
3Ha4YEHHE; BHITPY3KY TaOJIUIIBI
C MOJTY4YEHHBIMHU TAHHBIMHU B
¢hopmat TabIMIHOTO
penakropa (*.xls). Beirpyska B
TaOJIMYIHBINA pelaKkTop
OCYIIIECTBIISICTCS B TIOPSIKE
MPOBOIUMBIX M3MEPEHHH:
NEpBON CTPOKON BBITPY>KEHO
NepBOe U3MEPEHHOE 3HAUEHHE,
HOoCNeqHeNH CTPOKOH —
HocCIIeTHEE M3MEPEHHOE
3Ha4YeHHE; COXpaHEHUE
TIOJIYYEHHBIX JJAHHBIX BO
BHYTPEHHIOIO MTaMSTh AaTYnKa
B QBTOMaTHYECKOM PEXHME;
CUUTHIBAHUE COXPAHEHHBIX
3HAa4YEeHUH U3 MaMsITH JaTYHKa.
HmeeTcst BO3MOXKHOCTh
UCIIOJIb30BAaTh JaHHBIE IS
BBITPY3KHU B (hopMaT
TabJINYHOrO IIpoLeccopa, a
TaK)Ke MPOIOIKEHUS
U3MEepeHuil

DyHKIMOHAIT
I10J1yaBTOMAaTU4ECKOU
KaJTHOPOBKH TIOKa3aHUIH
JTATYUKOB B pexKHUMe cOopa
JIAHHBIX.
IlonyaBTOMaTn4eckas
KaJIMOpOBKa MOAPA3yMeBaeT
cOpoc 3HaueHUi K HyJIEBbIM
MOKa3aHUsAM C COXPAHEHUEM U
OTOOpa’KEHUEM T10JIb30BATEIIO
KOPPENUPYIOLIEr0 3HAUCHUS.

HaJIN4yue

Kon-Bo ogHOBpEeMeHHO
ONpAIIMBAEMBIX JATYHKOB

HaJIN4YHC

OyHkumoHan ¢ vHpopMmaluen
0 BEPCHHU MPOrPaMMHOTO
o0ecTreyeHus:

OTtobOpakeHue HOMEpa
Tekymieit Bepcun 110

HaJIN4YHe

D yHKIMOHAN IIPOBEPKU
o6uosienus [10 B Buae
KHOTIKH

HaJIN4YHe

Kuomnka otkpeiTHs
JIOKyMeHTaluu B opmare
HTML

HaJIN4YHnue

Wudpopmanus o KOHTaKTax
IUTS OOpaIeHus B
TEXHUYECKYIO OATCPIKKY

HaJIN4YHC

CripaBOYHO-METOAUIECKIE
MaTepHabl:

oIMcaHue padoT KOTOpHIE
MOYKHO IIPOBECTH C
HCTIOJIb30BaHIEM NU(POBOI
nmabopaTopuun

HaJIN4YHe

KOJTMYECTBO PA0OT MO XMMHH,
IITYK

40

CocTraB Kaxxaoin
nabopaTopHOIA pabOTHI:

TCOPETHUICCKUE CBEACHU S

HaJIN4YHue

O OOHBIN CIIEHAPHH TIPH
pabote ¢ muhpoBoii
nabopaTopueit

HaJIN4YHue

TIOCIICAOBATENBHBINH aJIrOPUTM
110 00pabOTKE MOTYIEHHBIX
JAHHBIX

HaJIM4ue

NEPCUCHb KOHTPOJIbHBIX
BOINPOCOB IJId 3aKPCTIIICHUSA
TOJTYUCHHBIX 3HAHUU

HaJIM4ue

TeYaTHBIN BHUJ B IBETHOM
HCIIOJTHCHUN

HaJIM4ue

BUJCOPOJIMKHA

HaJIM4ue

Akceccyapbl:




Kon4ecTBo coeIMHUTENBHBIX
USB kaGenei, mTyK

Jnmuna coemuanTensHOoro USB
Kabens, cM

180

3apsiiHOe YCTPOMCTBO €
kabeneM Mini-USB miis
OecrpoBOTHBIX
MYJIbTHIATIMKOB

HaJIN4yue

USB Anantepa Bluetooth 4.1
Low Energy

HaJIN4yue

Konmnuecteo USB ¢iern
HAKOITUTENb C 3aMUCAHHBIM
OpOrpaMMHBIM OOecreueHrEM
UQPPOBOI JIaOOpaTOPHH,
IITYK

Konmgectro HabopoB
71ab0paTOpHOI OCHACTKH,
KOMILIEKT

Ketic nnig xpaHeHus u
TPaHCIIOPTUPOBKH

HaJIN4yue

[TacnopT 11st Kaxa0ro
MYABTUAATYMKA U OTJIETHHOTO
JIaTYrKa

HaJIN4Yue

KpaTkoe pykoBOACTBO B
[IBETHOM HCIIOJHEHUH 10
pabote ¢ mudpoBoi
naboparopueit

HaJIM4yue
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