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I[InannpyemMble pe3yjbTaThl 0OCBOCHHSI YUeOHOT0 MpeaMeTa.
JIMYHOCTHBIMH pe3yIbTaTaMM OCBOEHUS MpeaMeTa « XUMHUI» B 9 Kiacce SIBIAIOTCS CIEAYIONNEe YMEHUS:
- 0CO3HaBaTh SAUHCTBO U 1IEJIOCTHOCTH OKPYKAIOLIEr0 MUPa, BO3SMOKHOCTH €r0 II03HABAEMOCTH U 00BICHUMOCTH Ha OCHOBE
JOCTUKEHUUN HAYKU;
- IOCTETIEHHO BBICTPAUBATh COOCTBEHHOE I[EIOCTHOE MUPOBO33PEHHE: OCO3HABATh OTPEOHOCTh H TOTOBHOCTH K
camMo00pa30BaHuIO, B TOM YUCIIC H B PAMKaX CAMOCTOSITEIbHON JEeATEIFHOCTH BHE IIKOJIBI;
- OLICHUBATD XKU3HEHHBIE CUTYallUU C TOYKH 3peHHs Oe30macHOro oopasa >KU3HU U COXPaHEHHsI 3I0POBBSI;
- OIICHMBATh SKOJIOTHYECKUN PUCK B3aMMOOTHOILIEHHUH YelToBeKa 1 MPUPOIBI.
- (hopMHpOBaTH SKOIOrMYECKOE MBILIICHHE: YMEHUE OLIEHUBATH CBOIO JACATENLHOCTD U MIOCTYIKH JPYTHX JIIOACH C TOYKH
3pEHUsI COXPaHEHHsSI OKPYKaIOIIEH cpe/ipl - rapaHTa >KU3HU U OJIaronoiydus Jirojei Ha 3emie.
MeTtanpeaMeTHbIMH pe3ybTaTaMH OCBOCHUS Kypca «XUMHsD» sSIBIIsieTCSl JOPMUPOBAHHE YHHUBEPCATIbHBIX YICOHBIX JEHCTBUI
(YY).
Peeynamuenvie YVII.
- CaMOCTOSTEIbHO OOHAPYKMBATh U (OPMYJIUPOBATH YUCOHYIO IPOOJIEMY, ONPEISIATh 11e)lb Y4eOHOM NesATebHOCTH;
- BBIJIBUTATh BEPCHUU PEIICHHS MTPOOIEMBbl, OCO3HABATH KOHEUHBIH PE3YNIbTAT, BEIOMPATh U3 MPEUIOKEHHBIX H UCKATh
CaMOCTOSITENIbHO CPENICTBA JOCTHXKEHHUS 1IENH;
- COCTaBJIATh (MHIMBUAYAILHO UJIH B TPYIINE) IJIaH PElIeHus IpoOIeMbl;
- paboras 1o MmIaHy, CBEpITh CBOM JICHCTBUS C LENbIO 1, IPH HEOOXOIMMOCTH, UCIIPABIISATH OIIHOKU CAMOCTOSTEIBHO;
- B IMAJIOTe C yYUTEIEM COBEPIICHCTBOBATH CAMOCTOSITETIbHO BBIPAOOTAHHBIE KPUTEPHH OIICHKH.
Iloznasamenvuvie YVJI:
- aHAJIM3UPOBATh, CPABHUBATH, KIACCUPHUIINPOBATE U 0000IIATh GaKTHI U SBJICHUSL. BBISIBISATE IPUYMHBI U CIIEACTBUS MPOCTHIX
SIBJIEHUH.
- OCYILIECTBIISTH CPaBHEHHE, KIIACCH(DUKAIIIO, CAMOCTOSITEIbHO BEIOUpAast OCHOBAHUS M KPUTEPUH JUTS YKa3aHHBIX JIOTHYECKUX
orepanui;
- CTPOHUTH JIOTHYECKOE PACcCyK/I€HHE, BKITIOUAIOIIEe YCTaHOBIEHNE TPUINHHO-CIEICTBEHHBIX CBSI3EH.
- CO3/1aBaTh CXEeMaTHYECKHE MOJIENN C BBIENIEHIEM CYIIECTBEHHBIX XapaKTePUCTUK O0HEKTA.
- COCTaBIISITh TE3UCHI, PA3IMYHbIE BUBI IUIAHOB (ITPOCTHIX, CIOKHBIX U T.II.).
- IpeoOpa3oBbIBaTh MH(OPMAIHMIO K3 OJHOrO BHJA B APYIroH (TAOJIHUIly B TEKCT U IIp.).
- YMETb OTNpPEAeNsiTh BO3MOKHBIE HCTOYHUKH HEOOXOIUMBIX CBEIIEHHH, MPON3BOAUTE TOMCK WH(POPMAIINH, aHATTM3UPOBAThH H
OIIEHUBATD €€ JJOCTOBEPHOCTb.

Kovmmynuxamusnvie YY/I:

CaMocCTOATEeTFHO OpPTraHW30BBEIBATH YICOHOE B3aMMOJCHCTBHE B TPYIIE (OMPEHSIITh OOIIHME e, pPaCIpencisaTh POH,
JIOTOBapuBaThCS JAPYT C APYTOM U T.1I.).

IIpeaMeTHBIMHU pe3yJibTATAMU
B _II03HABaTENbHOU cdepe

- JaBaTh ONpEACICHUE W3YYCHHBIX IMOHSATHI: BEIIECTBO(XMMHUYECKUN DJIIEMEHT, aTOM, HOH, MOJICKYJa, KpUCTaJUTHYecKast
pelleTKa, BEIIECTBO, IIPOCThIC U CIAOXKHBIC BEIIECTBA, XUMUYeCKas (pOpMysia, OTHOCUTEIIbHAS aTOMHAsI Macca, OTHOCHTEIbHAS
MOJICKYJIIpHAsE Macca, BaJICHTHOCTb, OKCHJIbI, KHUCJIOTHI, OCHOBAHHsI, COJH, aM(pOTEPHOCTb, WHJUKATOP, MEPHOANICCKUI
3aKOH, TIEPUOJIUYUECcKasi CUCTeMa, MepuoIruuecKkas TabInIa, U30TOMbl, XUMHUYECKas CBS3b, JIEKTPOOTPUIATEIBHOCTh, CTECIICHb
OKHUCJICHUSI, );XUMHYUECKAsT PEAKIUs
- ONKCHIBATH JICMOHCTPAI[MOHHBIC M CAMOCTOSITENHLHO MPOBEICHHBIC SKCIEPUMEHTHI, UCIONbB3YS ISl 3TOrO €CTECTBEHHBIN
SI3BIK U SI3BIK XMMUH.
- ONKCHIBATh U PA3INYATh U3YUYCHHbBIC KJIACCHI HEOPTraHMYECKUX COCIUHEHUH, MPOCThIC M CIOXKHBIC BEIIECTBA, XUMHUCCKUC
peakinuu
- KIaccu(UIMPOBAThH N3YUCHHBIC OOBEKTHI U SIBJICHUS
- HaOJIIOJIATh JIEMOHCTPUPYEMBIC M CAMOCTOSTEIHLHO MPOBOANMBIC OMBITHI, XUMHUECKAE PEAKIINH, IPOTEKAIOIIUE B IPUPOJIE U
B OBITY.
- JIeJIaTh BBIBOJIBI M YMO3AKITIOUCHUE W3 HAOJIOJICHUH, U3YYCHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH, IPOrHO3UPOBATH CBOMCTBA
HEHM3YYEHHBIX BEIIECTB IO AHAJIIOTHH CO CBOMCTBAMU M3y4YCHHBIX
- CTPYKTYMPOBATh U3YUCHHBIN MATEPHU all U XUMHUYECKYI0 HHPOPMAIUIO, TIOTYUYCHHYIO U3 IPYTUX HCTOYHHKOB
-MOJICJTUPOBATH CTPOCHHE ATOMOB DJIEMEHTOB MIEPBOT0-TPETHETO MEPHOIOB, CTPOCHUE MPOCTEHIIUX MOJICKYIL.
B 1IEHHOCTHO-OpPMEHTAIIMOHHON cepe
- QHANM3MPOBATH M OLCHWBATH IMOCICACTBUS JUISI OKPYXKAKOIIeH cpeibl ObITOBOM W MPOM3BOJCTBEHHOH JIEATENLHOCTH
YeroBeKa, CBI3aHHON C mepepadOTKO BEIecTB
B tpynoBoii chepe
- IPOBOJIUTH XUMHUYCCKHI IKCTICPUMEHT
B cepe 6e30macHOCTH JKU3HEAEATENLHOCTH
- OKa3bIBaTh IMEPBYIO MOMOINb MPHU OTPABJICHUSIX, OXKOraxX, U JPYrHX TpaBMaX, CBSI3aHHBIX C BEIICCTBAMH U JIA0OPATOPHBIM
000pyIOBaHHEM.




Conep:xanue yueOHOro npeamera

Paznen 1. Beegenue. O0mas xapakTepucTHKAa XMMHYECKHX 3JIeMEeHTOB U XUMHYecKUX peakuuii. [lepuoxmueckmii
3aKOH W MepHOINYecKasi cucTeMa Xumudecknx dieMenToB /I.U. MenneneeBa. (12u)

XapakTepucTHKa XMMHYECKHMX D3JIEMEHTOB Ha OCHOBAaHMM HX TNojokeHHs B llepumoguueckoil cucreMe XUMHYECKUX
3JIEMEHTOB. ['€HeTUYeCKU psii JIEMEHTa—HeMeTalla, 3JIeMeHTa—MeTaia. [IoHaTre o mepexonHbIX MeTalax Ha IpUMeEpe
uuHKa. ['eHeTnueckuil psii mepexoaHoro MeTaiia.

Ilepyoguueckuii 3aKOH M IEPUOAUYECKAs CHUCTEMA XUMHYECKMX JJIEMEHTOB: IPEANOCBUIKM CO3JaHMs, 3BOIIOLUA
¢dopmynupoBok. [Ipuunnsl nepuogunuHocty. 3Hauenue [leproanueckoro 3akoHa Juisi pa3BUTHS HAYKH. JINUHOCTHEBIE KauecTBa
.. Menneneena.

XHUMHUYECKask OpraHU3alysl >KUBOU U HEKUBOM IPUPOJbI. XUMHUUYECKUN COCTaB Spa, MAHTHM U 3€MHOW KOPbl. XMMHUYECKUE
3JIEMEHTHI B KJIETKAX *KUBBIX OpraHU3MOB. Makpo- U MUKPO3JIEMEHTBI.

O6o01Ienne cBeJCHUH 0 XUMHUYECKHX peakiusax. Krmaccupukanms XUMHYECKUX pPEaKIHid 10 Pa3IMdHbIM IMPH3HAKAM:
«4HCJIO ¥ COCTaB PEArnpyIONIUX W 0Opa3yIoIIUXCsl BEIIECTBY, «TEIUIOBOH 3 QPEKT», «HAMPaBICHUE», KA3MEHEHUE CTeleHeH
OKHUCJICHUS 3JIEMEHTOB, 00pa3yIOIIUX pearupyrolne BemecTBay, «asay, «MCIolIb30BaHUE KaTaan3aTopay.

[TonsaTre o ckopocTH XUMHUYECKOW peakiuu. PakTopsl, BIMSIONMINE Ha CKOPOCTh XUMHUYECKUX peakiuil. KatamuzaTops! u
Katanu3. IHruOuTopsl. AHTHOKCHIAHTHL
Kontponbshas padoraNel mo teme «BBenenue
Paznen 2. Meramnbl(194)

[Tonoxxenne meramioB B llepmommdeckoit cucteme xumuueckux 3yemeHToB .M. MengeneeBa. CTpoeHHWE aTOMOB H
KkpuctayioB. ®@usnyeckne cBoiictBa. CraBbl (CTanb, YyT'yH, AIOPATIOMHUHHNA, OpOH3a), X CBOMCTBa M 3HadeHue. OOmme
XMMHYECKHE CBOWCTBA METAJJIOB: PEAKLIMU C HEMETAJIaMH, KHUCIOTaMH, COJSIMH. DJIEKTPOXMMHYECKUN PsA HaNmpsHKeHUH
MCTAJIJIOB U €r0 HMCHOJIB30BAHHUE JId IIPOTrHO3UPOBAHUA XUMHWYCCKUX CBOMWCTB KOHKPETHBIX METAJIJIOB. (DOpMI)I IIPUPOAHBIX
COCJIMHEHNH METaJUIOB Kak (DYHKIHMS WX XUMHYECKOH aKTHMBHOCTH. MmUHepaybl ¥ TOpHbIE TOpOIbL. Pynmbl kenesa, menw,
amfoMuHAA, PTYTH.. CrocoOb! monmydeHusi MeraiuioB. [loHATHE 0 Merauryprum. DNEeKTpoin3 paciuiaBoB conell. Kopposus
METaJUIOB W CIUIaBOB KaK pe3ynbTaT W Kak (hakTop 3arpsA3HEHUs OKpykamomied cpeapl. [IpogykTel XuMu4yeckol u
JMEKTPOXMUMHIYECKOM KOPPO3WH KaK 3arps3HSIONINE BellecTBa. BiHsHME MPOAYKTOB KOPPO3WH Ha OOHWTaTelell BOAOEMOB.
boprba ¢ xopposmeit — Ooprba 3a COXpaHEHHE KadecTBa MPUPOTHOW cpembl. OCHOBHBIC METOABI 3aIlUTHl METAJIOB OT
KOPPO3HH.

[lenoynble METaMIbI: CTPOEHUE aTOMOB, KPUCTAJUIOB, (PU3HYECKHE U XMMUYIECKUE CBOIMCTBA. PacnpocTpaHeHue meI09HbIX
MeTaiyioB B mpupofe. IloBblmeHHEe TOKCHYHOCTH 3JIEMEHTOB B Ipenenax mnoArpymm. dusnonoruyeckass posib HATpUs U
kanmusi. OKCHIBI, TTEPOKCUABI, TUAPOKCHIBI U CONMU (XJIOpHIBL, KapOOHATHI, Cynb(aThl, HUTPATHI) MIETOYHBIX METAJIOB, UX
CBOMCTBa U IPUMEHEHUE.

[lenoyHO3eMeNnbHBIE METAJUIBL: CTPOGHHE aTOMOB, KPUCTAJIIOB, (PM3NYECKHE M XMMUYECKHE CBOWCTBa. PacmpocrpaneHue

LIEJI0YHO3EMENbHBIX METauIoB B Ipupone. Kanpiuii 1 Marauii — Ba)kKHbIe MaKpO3JIEMEHTBI, BXOAIINE B COCTAB KUBOTHBIX U
pacCTHTENBHBIX OpraHu3MoB. OKCHABI, THAPOKCHABI M CONMU (XJIOpHIBL, KapOOHATHI, Cymb(haThl, HUTPATHl, OpTOdOoCchaThI)
LIEJIOYHO3EMENbHBIX METAJUIOB M MarHus, WX CBOWCTBa M npuMeHeHue.ConepikaHWe MarHus M KaublHs B OpraHU3Me
YelnoBeKa. Y4acTHe HOHOB KajblLiUs B MpoLiecce CBEPThIBaHUS KpoBU.JKeCTKOCTh BOAbI, 00YCIIOBIICHHAS IPUCYTCTBUEM B HEl
KapOOHATOB KaJbLUS U MarHus. XUMU4ecKre u GU3NUECKHEe METObl YCTPAHEHHUS )KECTKOCTH BOJBI.
AJFOMUHMI: CTpOGHWE aToMa M KpHcTajuia, (M3WYeckre W XHUMUYEeCKHe CBOWCTBA, MpUMEHeHHne. BakHelne coeTmHeHns:
OKCH]l, THUAPOKCHI (aM(pOTEPHOCTh OKCHIAa W THAPOKCHAA) U comu (xymopun, cyibdar). llpuMeHeHne coenuHeHU
amoMunus. dusznonorudyeckas poiap  amOMUHMA. lIpuponHple  coeqMHEHHS  aTIOMHMHUS. AHTPOIIOTGHHBIE  HMCTOYHHUKHU
amoMuHus. BelenaunBaHue anOMUHHS B BOAOEMax HpH MX 3akucieHuH. OTpULIaTensHOe AeiicTBUE MOHOB aJIOMHMHUS Ha
JBIXaTENbHYIO CUCTEMY PBIO.

XKeneszo: crpoeHne aromMa U KpHcTaia, GpU3nYecKue U XUMHUYECKHE CBOMCTBA. TeXHOr€HHbIC MCTOYHUKU COCTMHEHHUH
xese3a B Ouocdepe. BaxkHelime coeanHeHNs: OKCHIIBI, THAPOKCUABI, UX aMmporepHocTh. ['eneTnueckue psiapl xeneza(ll) u
(11). Baxneitmme comu xene3a (Xiopuisl, cyibdarsl). KauectBennble peakunu Ha coemunenus sxenesa(ll) u (IIT). Pomnb
COEIMHEHUH Kene3a B (PYyHKIMOHMPOBAHHMHU XMBBIX opraHu3MoB. OOmerokcuueckoe neiicrsue coneit xxenesa(ll) (ocodenno
XJIOpHJIa) HA OPTaHU3M UYeIOBEKa.

O6o01enne: B3aMMOCBSI3b COCTaBa, CTPOCHUS], CBOMCTB, IPUMEHEHHUS M NOTYYEHHsI METaJJIOB U MX COSTUHEHHH.
[Ipaktnueckas padora Nel OcymiecTBieHre HENOYKH XUMHUYECKUX MTPEBPAILLCHUH.

[Ipaktuueckas padbora Ne2 [lonxydeHue u cBOMCTBa COEIMHEHNU METAILIOB.

[Ipaktnueckas padora Ne3 Pemenne sxkcriepuMeHTaIbHBIX 33124 Ha paclioO3HaBaHUE U MOyYeHUE COeTUHEHUI METaslloB.
Kontponbshas padora Ne2 o teme «MeTtanb»

[Ipaktnueckas pabora Ne 6 DxcnepemMeHTanbHbIe 3a1auu o Teme " [loarpynma azora u yriepona"

Pa3nen 3. Hemeramuni(264)



OOmas xapakTepuCTHKa HEMETauoB: nonokeHue B [lepuoandeckoil cucreme xumudeckux snementoB Jl. 1. Menneneesa,
0COOCHHOCTH CTPOEHUSI aTOMOB, AJEKTPOOTpHIAaTeNsHOCTh (D0) Kak Mepa «HeMeTamuaHocTi, pian 0. Kpucrammyeckoe
CTpOEHNE HEMETANIOB — IMPOCTHIX BemecTB. AyutoTponus. dusznueckue cBoiicTBa HeMeTauioB. OTHOCUTENBHOCTh MOHSATHIM
«METaj» U «KHEMETaJ».

Bonopona: nonoxenue B [lepuonuueckoil cucreme, cTpoeHHe aTOMOB, U30ToNBL. Bomopon — mpoctoe BelecTBo: cTpoeHue
MOJIEKYNbI, KpUCTajula, (U3UYECKHe W XHMHUYECKHE CBOMCTBA, IONyYeHHWE W MNpHUMeHeHHe. Bomopoa kak HMCTOYHHUK
9KOJIOTMYECKH YHCTOW TEIIOBOM JHEpPruu B OyaymieM. [Mapuapl MeTalioB — HMCTOYHMK BOJOPOAHOIO TOIUIMBA JUIS
aBTOMOOMJIEH CEroIHsl.
lanorensl: nonoxenue B Ilepuonuueckoii cucreme, cTpoeHHE aTOMOB. ['aloreHsl — MpocThie BELIECTBA: CTPOEHUE MOJIEKYII,
KpPHCTAJJIOB, (PM3NYECKHE CBOMCTBA. XMMHUYECKHE CBOWCTBA TaJIOTEHOB: B3aMMOJICHCTBUE C METaJUIaMH, BOAOPOIOM, BOAOM,
BBITECHEHHUE TaJIOTCHOB JPYr Jpyra M3 pacTBOpOB cojedl. XJIOpOBOJOPOA U COJSHAsl KUCIOTA: MONyuyeHHe, (pU3HYecKue U
XHMMHUYECKHE CBOMCTBA. XIIOpI/I[H:I. KauecTBennsnie pe€akKuy Ha IaJOr€HUI-WOHBI. I"anorensl n mnx COCOAMHECHUS B NPHUPOJIEL,
MPOMBIIIIJICHHOCTH, MCOWUIIMHE, CCIIBCKOM XO3HﬁCTBC, 6I)ITy. buonornueckas POJIb TaJlOIrcHOB. TexHoreHHble HMCTOYHHUKHU
TaJloTeHOB U MX COeJMHEHH B Omocdepe. OTpulaTeNbHOE JISHCTBUE TalOreHOB Ha PACTUTENBHBIE W )KUBOTHBIE OPTaHU3MBL.
Meps! 110 IpenynpexIeHUI0 oA aHHs] TAJIOT€HOB B IPUPOTHYIO CPELy.

XanekoreHsl. IlomoxkeHue »>IeMEHTOB moArpymnIibl KUCJIOpoaa B HepHO]lH‘IeCKOﬁ CHUCTEME XHMHYECCKUX JJIEMCHTOB
J.M1.MenneneeBa, UX XapaKkTepUCTHKAa HA aTOMapHOM, MOJIEKYIIPHOM M MakpoypoBHe. HaxokjeHHe XaJbKOT€HOB B
npupoae. Kucnopon u cepa kak OnoreHnsie aneMeHThl. CeneH — OMOIOrn4ecKuil aH THOKCHIAHT.

Kucnopon B npupone. [lonydenne kucnopoaa B MpOMBIIUIEHHOCTH U 1abopatopun. [Ipumenenne kucinopoaa.OopazoBanue
030HA B MPUPOJIE, 3HAUCHUE 030HA I COXpaHEHUs ku3HU Ha 3emie. O30H — CUIBHEHIINI OKUCITUTENb U TOKCUKAHT. [1J]IK
030Ha B arMocepHoM Bozayxe. [[pumeHeHne o30Ha JuUis 00e33apa)KMBaHWs BOABI M JC3MHQPEKIMH BO3JIyXa B
noMeleHusx. XUMHUeCKHe CBOUCTBA Kuciopoa. ['opeHre u MeieHHoe okucienue. Jlpixanue u poTocHHTE3.

Cepa B mpupone. Amtorpornus cepsl. Ouznyueckre 1 XUMHYECKHE CBOMCTBA cephl. buoiornueckas pons cepsl.llpumenenne
cepbl. Cepa Kak JJIEMEHT, BXOJSANIMN B COCTaB 3arpsi3HSIONIMX BEIIECTB MPHUPOAHON cpebl.CepoBOAOpOa B CYIbGUIbI, HX
COCTaB, CTpPOEHHE, CBOICTBa, MpPHUMEHEHHWE, HaxoXAeHue B mpupoje.llpoMpinuieHHbIle CcHOCOOB  00€3BpEKUBAHUA
cepoBogopona. I1JIK cepoBomopona B armocdepe u crounbix Bogax. Oxcun cepsl(IV) u cynbhuTH, UX cOCTaB, CTPOEHHE,
CBOﬁCTBa, MIPUMEHCHUEC, HAXOXJICHUEC B HpHpO}Ie.OKCI/IHBI CEpbl KaK OCHOBHBIC )IeﬁCTBy}OIIII/Ie KOMITIOHEHTBI «TOKCHUYHBIX
TyMaHOBY». [IpoMBITIUIEHHBIE CIIOCOOBI 00€3BpeXKMBaHUS OKCHUIOB cepbl. IIJIK mmokcuaa cepbl B arMocdhepe W CTOUHBIX
Bomax. [locimenacTBus oOpa3oBaHUSI CEPHOKUCIOTHBIX ocaakoB. CrmocoObl 3amuthl. Oxcup cepbl(VI), cepHas Kuciora, ux
coctaB, (m3myeckme W XHUMHUYECKHE CBoWcTBa. [IpuMeHeHme cepHOH  KUCIOTHL. OKHCIWUTENbHBIE CBOWCTBA
KOHIICHTPUPOBAHHOH cepHoi KuciaoThl. CriocoObl oOpateHust ¢ cepHoi kuciaoTod. CynabhaThl — COJU CEPHOM KHCIOTHL
KauecTBenHas peakuus Ha cynbdar-uoH. IlonojxeHue 37eMEHTOB IOATPYIIIBI a30Ta B EPUOAUYECKOM cUCTEME XMMHUYECKUX
snemenToB JI.M.MenjeneeBa, ux xapakTepUCTHKa HA aTOMapHOM, MOJEKYJISIpHOM W MakpoypoBHe. Haxoxjenue azora B
IPUPOAE, COAEpKaHME B 3€MHOM Kope, aTMocdepe, >KUBBIX opraHu3Max. lIpuumHBl «OMOreHHOCTH» aToMa as3oTa.
OcobeHHOCTH CTPOCHHSI MOJNEKYJbl a3ora. Pu3MUecKkue W XUMHYECKHEe CBOHCTBa a3ora. Ilpobiiema cBsi3aHHOro asoTa.
IIpumenenue azora.

AMMHaK: COCTaB, CTPOCHHE MOJIEKYJ], (PU3MYECKHE M XMMHUYECKHE CBOICTBa (OKHMCJIEHHE, B3aUMOACHCTBHE C BOIOW,
KACIOTaMH). AMMMAaK Kak IpPOAYKT Meraboium3Ma ¢ Kak [HUTaTeIbHOE BELIECTBO JUIS HEKOTOPHIX  BHUIOB
MHUKPOOPraHU3MOB. EcTecTBeHHBIE M TEXHOIEHHbIE UCTOYHMKHM aMMHaka B Ouocdepe. buonornueckas u ¢usmonoruueckas
pons ammuaka u ero comeil. [IJIK ammmaka B atmocdepe. Comn ammoHus (xjopun, cyiabdaT, HHTpar, opTtodocdart,
kapOOHAaT), MX CBOMCTBa M mnpuMeHeHue. KadecTBeHHas peakuusi Ha HOH aMMOHHMsA. OKCHIBI a30Ta: COCTAB MOJEKYI,
KHCIIOTHO-OCHOBHBIE CBOWMCTBA. ECcTecTBEHHBIE N aHTPONOTr€HHbIE MCTOYHHUKH MOCTYIUICHUS! OKCHAOB a30Ta B OKPY)KAIOLIYIO
cpeny. Oxcumel azotra Kak 3arpsi3Hsromue BemecTBa. [IJIK okcumoB azora B atMocdepe. Xummdeckue METOIBI OYHCTKH
ra3000pa3HBIX BEIOPOCOB, COAEPIKAIIUX OKCHIBI a30Ta. A30THAsI KUCIIOTa U ee cBoicTBa. OOpa3oBaHUE a30THOW KHUCIIOTHI B
IpUPOAE. AHTPOIIOTEHHbIE MCTOYHMKH a30THOM KHCIOTHI B Onocepe. 3aKkucCieHHE BOJOEMOB M IOYB, MOCIEACTBHS ITOTO
sIBIIEHUS A7 oOuTaTenei 3tux cpea. 111K a3oTHOM KHCIOTHI B cTOYHBIX BomaX. OKUCIUTENBHBIE CBOMCTBA a30THON KHCIIOTHI.
OKHUCIUTENbHBIE CBOMCTBAa A30THOM KHUCJOTHl KaK NPHYMHA €¢ TOKCHYHOCTH. KauyecTBEHHas peakuusi HA HUTPAT-HOH.
Kpyrosopot azora. A3zotHble ynoOpeHus. [loHsTHe 0 HUTPATHOM OTPaBJICHUN OPraHU3Ma YEJIOBEKa.

Docop, ero amnorponusi. CoiictBa Genoro u kpacHoro ¢ocdopa. Dochop B mpupone. Baxknelime coeMHEHUs: OKCUA
tdochopa(V), oprodhochopnas xucnora u ee conmu. KadectBeHHas peakiusi Ha opTtodochar-uon. KpyroBopor docdopa.
®docopHbie ynoOpeHHs, UX HCIONb30BaHHE B CeNbCKOM xo3siicTBePochop — OMOreHHBIH 3yeMeHT. buomormueckas u
(usnonornyeckas poib coeMHEHUH pocdopa.

[lonoxxeHne 351€MEHTOB MOATPYIIIBI yriepoAa B MEPHOIMYECKONH cHcTeMe XMMHUUYeckux siementoB [I.M1.MenapeneeBa, nx
XapaKTepUCTUKAa Ha aTOMapHOM, MOJIEKYJSIPHOM W MakpoypoBHe. Yriepoa. «buoreHHoctb» yriepona. AJIOTPONHbBIE
Moaudukanuu yriepona (anMas, rpagur, kapouH, QymiepeH), nx ¢usndeckue cBoicTa. Axcopouus. Haxoxnenue yriepona
B NIpUpOJE: COIAepKaHUWE B 3€MHOH Kope, atMocdepe, opraHum3Me delnoBeKa. XMMHUYECKHe CBOMCTBa yriepoga. OKCHIIbI
yriepoaa. YTIEKUCHBIH Ta3 Kak KOHEYHBIH NPOAYKT OOMEHa BELIeCTB B KHUBBIX opraHu3max. OKcuObl yriepoaa Kak
3arpsi3HsAonMe BenlectBa, ux IIJIK B atmocdepe.YronpHas KHCIOTa W KapOOHATHL, MX COCTaB M cBoWicTBa. KauecTBeHHas
peakuuss Ha KapOoHaThl. PaspyiieHne ocalo4HBIX TMOPOJ M NAMATHUKOB AapXUTEKTYpbl MOJ MACHCTBHEM KHCIOTHBIX
noxaei. Kpyropopor yriepona.AHTpONIOT€HHOE BIHMSIHME Ha OHOreoXMMU4ecKui 1Mkl yriepoaa. Ilytu coxpaHeHus
KpYyroBOpOTa YIieposa B MPUPOJIE.



Kpemnwuii: amutorponus, gusnueckre 1 XUMHUYECKUE CBOWMCTBA. BakHelIne coenMHEHMs: OKCUJl, CHITUKAThI, UX COCTaB,
HaXOX/JICHUE B MPUPOE U CBOMCcTBa. KauecTBeHHAs peakiys Ha CUIUKATEI. PONb KpeMHUS B OpraHU3ME PACTCHHUM, >KUBOTHBIX
U yenoBeka. CuMKaTHAs! IPOMBIIUICHHOCTh: CTEKI0, IIEMEHT, KepaMuKa.

[TpakTuueckas pabora Ne4 Pemenne sxcriepuMeHTaIBHBIX 3a1a4 1o TeMe «[loarpymmna rajnoreHosy
[Iposepounas pabora o treme "Hemeramibr"

Pa3nen 4. O600menne 3HaHMIT 0 XHMHUH 32 KyPC OCHOBHOW MIK0JIbI (114)

[Tepnoanueckuii 3axoH u Ilepuoanyeckas cucrema xumudeckux 3aemeHToB .M. MenneneeBa. @uznueckuii CMbICI
MOPSIKOBOI'O HOMEPA 3JIEMEHTA, HOMEPOB MEPHOJia U TPYIIBI. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB JIEMEHTOB U UX
COEIMHEHUH B MIEPUOJAX U TPYIIAaX B CBETE MPEACTABIEHUNA O CTPOEHUU aTOMOB 3JIEMEHTOB.

3Ha‘leHI/Ie MEPUOAUYCCKOI'0 3aKOHaA. BI/IIH)I XUMHUYECKUX CBSA3EH U THUIILI KPUCTAJUNIMYCCKUX PCIICTOK. Bs3aunMocBs3b CTPOCHHA U
CBOMCTB BemiecTB. Knaccupukaiys XMaMUYECKHX PEakIui 10 pa3IMYHbIM IPU3HAKAM (YHCIIO M COCTaB Pearupyonmx 1
00pa3yroNIMXCs BEIIECTB; HAJIMYUE IPAHUIIBI pa3aena (as; TerioBoit 3 (exT; n3MEHEHHE CTeIeHEH OKUCIICHHUS aTOMOB;
WCIIOIb30BAHME KaTaM3aTopa; HalpaBieHue nporekanus). CKOPOCTh XMMUYECKUX PEAKIHi W PaKTOPhI BAMSIONINE Ha HEE.
OOpaTUMOCTh XMMUYECKUX PEaKIUil U CocoObl CMENeHNsI XMMHUYECKOTO PAaBHOBECHSI.

[IpocTeie u cnoxuble BemectBa. MeTanss! 1 HeMeTaylIbl. | eHeTH4eckue psiibl MeTaia, HEMEeTalla U IepeXoIHOro
Metasia. OKCHJIBI U TUAPOKCHIBI (OCHOBaHUS, KHUCIOTHI, aM(OTEepHbIE THAPOKCHIBI), conr. X cocTaB, Kiaccudukanys u
001IIMe XMMUYECKHE CBOMCTBA B CBETE TEOPUH DIIEKTPOIUTUIECKON JUCCOIMAIINY.

KouTtponrsaas pabota o Teme "O0001IeHNE 3HAHNI 110 XUMUH 32 KypC OCHOBHOM IIIKOJIHI"

Paboyas nporpamma dopmupyercst Paboueit mporpaMmbl BOCTTHTaHHS

TemaTuveckoe MIIAHMPOBaAHUE

Paznen Tema ypoka Kon-so
4Yacos

Beenenne. O6mas xapakTeprucTiKa XapaKTepuCTHKa XUMUIECKOT0 JIeMEHTa Ha OCHOBAHUH €r0
XUMHYECKUX AJIEMEHTOB U XUMHUYECKUX nonoxenus B [ICXD JI. 1. MeHnneneeBa 1
peakiuid. [Tepuoanueckuii 3aKOH U CBoiicTBa OKCHIOB, KACJIOT, OCHOBAaHUI M COJICH B CBETE TCOPHH
MepUOANYECKasi CHCTEMa XUMUIECKAX 3JIEKTPOTUTHIECKON TUCCOIMAIIINH U OKHCIICHUS -

anementoB [[..Menneneepa. (124.) BOCCTaHOBIIEHUS 2
AmboTrepHBIe OKCHIIBI U THIPOKCHIBI 2
Tlepuoauueckuii 3akoH u [lepuonuueckas cucrema Jl. 1.
MeHnyieneeBa B CBeTe YUSHHS O CTPOSHUH aToMa

XuMHYecKasi OpraHu3alusi >KUBOW U HEXKUBOU TPUPOJIBI
Kiraccudukarms XuMIYeCKUX PeaKIii Mo pa3THIHbIM
OCHOBaHUSIM

IToHsiTHE O CKOPOCTH XUMUYECKOU pEaKLUU

KaTtanuzatopsl

O06o00meHre 1 CUCTeMaTU3alus 3HAaHUM 110 TeMe «BBenenne»
KonTponenas padoraNel o Teme «BBeneHne»

[N

[N

Tema 1. Metamrbi(194.) ITonoxeHue 35meMeHToB-MeTaIuIoB B Ilepuoanueckoil cucreme
XUMHYECKHE CBOMCTBA METAJJIOB

Merasutel B ipupoge. Oomwe crnocoObl MX TOTYYeHUs

Pemenue pacueTHpIX 3a/1a4 C MOHSATUEM MAcCOBasi AOJSI BBIXOA
MPOJYKTa

IToHsiTHE O KOPPO3HUH METAJLIOB

Il]eounbIe MeTaIITBI: 00IIast XapaKTepPUCTHKA

CoeauHeHus MEeTOYHbIX METaJIOB.

IleodHO3eMeNnbHbBIE METAIITBL: 00IIast XapaKTePUCTHKA.
CoeauHeHus HIeT0UH03EMETbHBIX METaJIOB

ATIOMUHHN — IepeXOHBIN 351eMeHT. DU3ndyeckrue 1 XuMUYECKue
cBoiicTBa antoMuHus. [lomydyeHue u npuMeHeHre aJIOMUHUS 1
CoenuHeHus aIfOMUHUS — OKCHUJ U THIPOKCU, X aM(OTEePHBIN
Xapakrep. 1
[Ipaktuyeckas padora Nel OcyriecTBlieHHE LIETTOYKU 1

N I I

I




XHUMHUYCCKUX npeBpameHI/Iﬁ

Kenezo — anement VIII rpynmnbsl 1o60YHON MOATPYIITIHL.
®dusHuecKue U XMMUYECKHE CBOMCTBA Kene3a. HaxoxneHnue B

PUPOJIE.

Coenunenus xemne3a +2,+3 uX KaueCTBEHHOE OIpeeiCHIUE.
I'enernueckue psipl Fe +2 u Fe +3.

[IpakTuueckas padora Ne2 [lonydeHue U CBONHCTBA COSIUHEHUIA
METAJLJIOB

[paktudeckas padora Ne3 Pemienne sxcriepuMeHTaIbHBIX 33424
Ha pacllO3HaBaHUE U IOJIyYEHUE COSIUHEHUN METaJLIOB

O06001meHne 3HaHui 1o TeMe «MeTajibDy

=Y

KonTponbeHas pabora Ne2 mo teme «MeTaiuibh

[paktudeckas padora Ne 4 DkcriepeMeHTalIbHBIC 331241 TI0 TEME
" I[Moarpymia a3ora u yriepona"

=Y

Tema 3. Hemeramnbi(264.)

OO6mast xapaKTepuCTUKa HEMETAJIOB

=Y

OO01Me XUMHUYECKHE CBOMCTBA HEMETAIUIOB. HeMeTaiuiel B
MIPUPOJIE U CIIOCOOBI UX TOTYYCHUS

Bonopon

Bona

["aorensl: 001Ias xapakTeprucTHKa

CoequHeHns rajIoreHoB

PRk R

[IpakTudeckas padora Ned4 Pemrenne skcrieprMeHTANbHBIX 33124
no Teme «lloarpynmna rajgoreHoB»

Kucnopon

Cepa, ee pusnueKne 1 XMMHIECKHE CBONCTBA

CoenmHEHUS CEPhI

CepHast KUCIIOTa KaK DJIEKTPOJIHT U €€ COJIU

N I

CepHast KUCIIOTa KaK OKUCIUTEND. [lonydyenne u npuMeHeHne
CEpPHOU KHUCIIOTHI

[N

IIpaktrueckas padora NeS5 Permenne SKCiepruMEeHTaTBHBIX 3a/1a4
o teme «lloarpymma kucaopoma»

A3OT H ero cBoiicTa

AMMHaK 1 €ro COeAUHEHHS. Conn aMMOHHS

Oxcuael azora

A3OTHas KUCIIOTa KaK DJIEKTPOIUT, €€ IpUMEHEeHH e

A30THast KUCI0Ta KaK OKHMCJINTCIIb, eé IOJIYy4CHHUE

I

®dochop. Coennuaenns pocdopa. [loaarue o pochopHBIX
ynoOpeHnsIx

[N

Yriaepon

=

Okcuppl yriepona

=

VronsHas KUCI0Ta U €€ colr. JKECTKOCTh BOABI M CIIOCOOEI €€
YCTPOEHHUSI.

Kpemuunii

CoenuHeHus KpEMHUSL. CumikaTtHas IIPOMBINIJICHHOCTb.

O606H.I€HI/I€ 1 CUCTEMATHU3alsA 3HAHMM 10 TEME HEMETaJIbL.

IIpoBepounas pabora o teme "Hemeramsr"

R (P e

O060011eHe 3HaHUH 110 XUMHUH 32 KypC
OCHOBHOM 1IK0IBI( 1 11)

HepI/IO,I[I/I‘{eCKI/Iﬁ 3aKOH 1 Hepnozmqecxaﬂ CHUCTEMA XUMHNYCCKUX
QJICMCHTOB I[.I/I.MeH/:[eneeBa B CBCTC YUCHUA O CTPOCHUHU 4TOMaA

BI/I,E[BI XUMHYECKOMN CBsA3U, TUIIBI KpI/ICTaJIJ'II/I"IG)CKOﬁ PCHICTKHU.
BzaumocBs3b CTPOCHUS N CBOMCTB BCIICCTB.

KJ'IaCCI/I(i)I/IKaLII/ISI XUMHUYCCKUX peaKLII/Iﬁ 110 pa3IMYHbIM
IMpU3HAKaAM

I[I/ICCOL[I/IaLII/IH SJICKTPOJJIMTOB B BOOAHBIX paCTBOpaXx. Honnrie
YpaBHCHUA peaKLII/If/i. Pemenne PaCUYCTHLIX 3aJ4a4.

Baxxneiimume Ki1acchl HEOPraHUYECKUX COSAMHEHUM.
I'enernueckas cBsI3b MEXKIY KilacCaMH HEOPTAaHUYECKUX
COCIMHEHHUH.

Kontponbhas padora o Teme "O6o001meHre 3HaHUI IO XUMHH 32
KypC OCHOBHOM HIKOJBI"

Hroro:

68




JacoB

Hudposas
naboparopust
TSt
IIKOJIFHUKOB

[IpenqmerHas obnacts

Xumus

Twun monp3oBaTest

OO0yuatrornmiics

Tun nepeaaun nokazaHuit

HpHMOG MOAKIIFOUCHHE K

IATYUKOB YCTPOUCTBY
JIOTMOTHUTETBHBIE MATEPUAITBI ITporpammuoOe
B KOMIUIEKTE obecrieueHne
CrnpaBo4Ho-
METOIUYECKUE
MaTepUalIbl
Tumn naTunka JHatuvk yposus pH

JlaTuuK 37IeKTpu4ecKon

MIPOBOJUMOCTH
Jat4auk Temneparypsl
XUMHUYECKUH
BecripoBoHO# MyJIBTHIATYHK -
110 XUMHHU
@OyHKIMS OTHOBPEMEHHOT'O
MOTY4YEHHUS] CUTHAJIOB C
HCCKOJIbBKUX JaTYUKOB,
HaJIN4yue
BCTPOCHHBIX B KOPITYC
0ecrpoBOTHOTO
MVYJIbTHAATYHKA
XapaKTepuCTUKU
MVYJIbTHAATYMKA:
Ppa3psIHOCTb BCTPOEHHOU 12

AL, out

Wurepdeiic moakiroueHns

Bluetooth low energy
(BLE) 4.1

BCTPOEHHAS MAMSTh 00BEMOM,
Koaiit

2

eMKOCTh OaTapen, A*u

0,7

HOMHHAJILHOE HaMpsDKEHNE
bartapeu, B

3,7

KOHTpOJUIEp 3apsiga OaTapeu

HaJIN4YHC

CraTychl HHIUKAaTOPOB
6ecrpoBOJHOTO
MYJIBTHAATYHKA!

TOTOBHOCTB K COIIPSHKEHUTIO
MYJIbTHAATYHKA,

HaJIN4YHne

YCIIEITHOE COMPSIKEHUE
MYJIbTHIATYHKA C
PETUCTPaTOPOM JaHHBIX Ha
KOTOPOM YCTAaHOBJICHA
mporpamma coopa u
00pabOTKU JaHHBIX,

HaJIN4YHe

paboTa MyJIbTHIATIHKA B
pexxume cOopa 1 mepenavn
JaHHBIX;

HaJIN4YHC

paboTa MyJIbTHIATINKA B
peXXuMe JIOTHPOBaHUS (3aIHCh
H3MEpSIeMbIX JTaHHBIX BO
BHYTPEHHIOIO [TaMSATh
MYJBTUAATIHKA, UL
MOCIIEYIOIIETO IOTYYeHUS
9TUX JIAaHHBIX B IIPOrpaMme
cOopa 1 00pabOTKH JAHHBIX ),

HaJIN4YHe

HU3KUH 3apsi] aKKyMyJsITopa
MYJTbTHIATINKA.

HaJIN4YHue

l"abaputHBIe pazMepsl
KopILyca 6eCIpOBOIHOIO
MYJIbTHAATYHKA:

Jmuna, MM

89

upuna, MM

63

Bricora, MM

27

PasbeMm 7151 OKITIOUEeHHS
3apsHOTO YCTPOUCTBA

miniUSB (tun B)

XapaKTepUCTUKU JaTurKa
ypoBHs pH:




O6opynoBan
KOMOHHUPOBAHHBIM

H3MEPUTENBHBIM 3JIEKTPOIOM HaJlMgue
pH c pazsemom BNC u

OyhepHBIM pPacTBOPOM

Juanazon n3mepenus, pH or 0 10 14
Pa3pemenue natunka, pH 0,01

Juanazon pabounx
Temmneparyp, °C

ot +10 mo +80

JliuHa U3MEPUTETHHOTO
JJIEKTPOJA, MM

140

XapakTepucTuka JaTuuKa
SJIEKTPUYECKOMN
TIPOBOJANMOCTH:

O0opynoBaH U3MEPHUTEITBHBIM
IIyTIOM
3IEKTPOIPOBOTUMOCTH C
pazbemom BNC

HaJIM4yue

Juanazons! uamepennii Nel,
MKCM/cM

ot 0 7o 200

Junanazons! uameperuii Ne2,
MKCM/cM

ot 0 70 2000

Juanazonsl uamepenuid Ne3,
MKCM/cM

ot 0 1o 20000

Paspeiienue s Anana3zoHa
Nel, MxCwm/cMm

0,5

Paspeuienue s AuanazoHa
Ne2, MxCwm/cMm

5

Paspeiienue s Anana3zoHa
Ne3, MxCwm/cMm

20

Jn1Ha u3MepuTensHOro
I1yTa, MM

155

XapakTepucTUKa JaTuuKa
TEMIIEPATYPbl XUMUYECKOM:

BbIHOCHOM TepMETHYHBIN
TEMIIEPATYPHBIHI 30H] U3
HEPIKABEIOLLEH CTalH C
XPOMHUPOBAaHHBIM NOKPBITHEM

HaJIN4YHC

UyBCTBUTENBHBIN 3JIEMEHT
JaT4uKa

IUTATUHOBBIN
tepmonaTuuk PT100

Huamazon m3mepenus, °C

ot -40 mo +180

Pa3pemenne gatunka, °C

0,1

TommuHa CTEHKH 30HAa, MM

0,5

JlmiHa BEIHOCHOM YacTH
30H/1a, MM

100

[uametp 30H1a, MM

5

Koapdumment
TETIONPOBOHOCTH
tepmomnactsl, Br/(M*K)

4

[uametp pazbema-1urTeKepa,
MM

3,5

OtnenpHbIE JATYNKH:

JaTuuk-KonopumeTp

HaJIN4YHue

l"abapurHBIe pazMepsl
KOpITyca JJaT9uKa-
KOJIOpHUMETpa:

Hmvna, MM

70

[upuna, MM

50

Bricora, Mm

22

Pa3zpeM i1 mogxiIroueHust
JIaTYNKA

USB (tum B)

[[BeTHast STHKETKA Ha KOpITyce
C YKa3aHHEM MOJIEIH, CalTa
TIPONU3BOUTEINS 1
rpaduyecKuM 0003HaYEeHHEM
PpacronoXeHuss HICTOYHNKA
cBera

HaJIM4ue

O0beM KIOBETBI, MJI

KommaecTBo kioBeT B
KOMINUICKTE, HITYK




I[J'II/IHa ONTHUYCCKOI'O IyTH
KIOBCThI, MM

10

JIT1HA BOJHBI HICTOYHUKA
CBETa, HM

525

Junanazon n3mMepeHus
ONTHUYECKOM TUIOTHOCTH, D

ot 0 1o 2

Pasperienue natuvka npu
HU3MEPEHUU ONITUYECKOU
m1oTHOCTH, D

0,01

ITporpamMmmHOe obecniedeHue:

OyHKIMOHMPOBaHKE Ha
PYCCKOM SI3BIKE

HaJIN4Yue

®yHKIMOHAN OBICTPOTO
3armycka (3aImycK U3MepeHUH
MOJIKJIFOYESHHBIX JATYUKOB Oe3
JIOTIOJIHUTENBHBIX HACTPOCK).

HaJIN4Yue

ABTOMaTHYECKOE
oTpeieNIeHUe MOAKITIOUEHHBIX
no USB k komnbroTepy, a
TaKXKe IUIAHIICTY JaTYUKOB U
MYJIBTUATYUKOB U
0TOOpaKeHUE CIUCKA
TOJKJTFOUEHHBIX JaTYHKOB

HaJIM4yue

®dyHkumoHan BeIOOpa
JaTYUKOB JJId UBSMEPCHUA —
BO3MOYKHOCTb CKPBITh
MOAKIIIOUCHHBIC JaTYUKH,
KOTOpBIE He TpeOyIoTcs B
PEeKUME U3MEPEHHS

HaJIN4ue

Wurepdeiic monkiroueHns
JIATYUKOB T10 TIPOTOKOITY
Bluetooth 4.0. Uurtepdeiic
HOIKITIOYEHHS JaTYUKOB 110
nporokoiny Bluetooth
COACPIKUT (PYHKIIMOHA
HOHCKA JOCTYIHBIX
BKJIFOUEHHBIX YCTPOWCTB,
0TOOpaXKeHne CITHCKa
JIOCTYIIHBIX YCTPOMCTB,

(G yHKIIMOHA MTOAKITIOYCHHS
HalICHHBIX U JOCTYIHBIX
YCTPOWCTB, OTOOpaKeHUE
CITUCKA ITOJKITIOYSHHBIX
YCTPOUCTB, ()yHKIIMOHA
OTKJTIOYCHUSI OAKITIOYEHHBIX
K IIPOrpaMMe YCTPOMCTB

HaJIN4YHC

DyHKIMOHAN JETAIBHOU
HACTPOMKHM JTaTUYHKA:

Hacrpoiika nepuoaa onpoca

HaJIN4YHe

Bribop enuHMI n3MepeHus

HaJIN4YHC

Bo3MOXHOCTB CKpBITHS
JaTIMKa B PSKUME H3MEPEHHS

HaJIN4YHC

Hactpoiika nera 1uHUM U
TOJIIMHBI INHUU HA Tpaduke
JIUISA TaTYHKA

HaJIN4YHe

Hactpoiika 1isera ¥ TONIIUHBI
TOYEK Ha rpaduke Iyl
JIaTINKA

HaJIN4YHe

Hactpoiika Bugumoro
HWHTEpBaJla U3MEPEHUN Ha
rpaduKe s JaTIHKa

HaJIN4YHue

Ilepexon B pexum
KTHOPOBKH JaTUYHKA

HaJIN4YHe

Bribop auana3oHa gaTunka

HaJIN4YHe

OyHKIMOHAN 00X
HAaCTPOEK:

Hacrpoiika
MIPOAOIKUTENBHOCTH
SKCHEPUMEHTA

HaJIM4ue

Hacrpoiika Buna rpaguka no
YMOJTYaHHIO (JIMHUSL, JTMHUS C
TOYKAMH, TOIHKO TOYKH)

HaJIM4ue




Hacrpoiika Buna Taiimepa
(cekyHmomep — oToOpaxkaercs
KOJI-BO CEKYHJ U
MUJITACEKYH/T TIPOLIE/IINX C
MOMEHTa 3aITycKa U3MepeHHH;
Yackl — TaiiMep oToOpakaeTcst
B (hopMate ANMEKTPOHHBIX
4acoB, TIOKa3bIBasi KOJIMYECTBO
MUHYT TPOIIEIIINX C
MOMEHTa 3aITycKa
9KCIIEpUMEHTa 110 (hopMaTy:
«MM:CCy», tne MM — sT0
MuHYTHI, @ CC — CEeKYH/IBI.

HaJIN4ue

q)yHKIII/IOHaJ'I CBA3KU
JaTYUKOB

JlaT4uKy TOKITFOUCHHBIC
K CBSI3KE TATYUKOB
0TOOpaXKaroTCs
OJTHOBPEMEHHO Ha OIHOM
rpaduke. ['paduk cBsI3KH
JIATYNKOB UMEET
(bYHKIIMOHAT HACTPOWKH
0TOOpaKEHHUS
MHHHMAJILHOTO U
MaKCUMaJIbHOTO
3HAYCHUS

JU7ist KaXxoro JaTuuKa
npenycMOTpeH cBOH rpaduk, B
TOM 4YUCJIC U1 JATYUKOB
INOAKIIFOYEHHBIX K CBA3KE
JTATYUKOB. 00€CIIEYEHO
HEePEKITIOUEHIE MEXKTY
rpaduKaMu TaTYUKOB B
pexHUME peaTbHOr0 BpeMEHH!,
0€e3 MPUOCTaHOBKU padoThI
HPOTrPaMMEI

HaJIN4ue

OyHKIMOHAT KAITMOPOBKH
JaT4YHKa:

HaJIN4YHC

1. 3ammTa hyHKUMOHANA
KaJTMOPOBKHU IapOJIEM

HaJIN4YHC

2. BbIOop KoHMYecTBa ATAroB
10 KOTOPBbIM Oyaer
MIPOU3BOAUTHCS KaJTHMOPOBKA

HaJIN4YHC

3. BBox 3Hauenwuii s
Ka)XJIOT0 dTara KaTuOpOBKH U
CBepKa C TeKYLIUMHU
ITOKa3aHUIMHU

HaJIN4YHe

4. PacyeT HOBOIO 3HAYEHMSI I10
OKOHYaHUH KaJHUOPOBKHU U €ro
oToOpaXkeHue JUIs TPUHSATHS
PpeLlIeHUs MOJIb30BaTENeM O
COXPaHEHHH, a TAKIKE OTMEHE
BBEJIECHHBIX UM 3HAYEHUMN

HaJIN4YHne

5. CoxpaHeHHe pPe3yIbTaTOB
KaTUOPOBKY TIOJB30BATENS

HaJIN4YHC

6. ®ynakmroHan copoca
KaTUOPOBKU K 3aBOJICKUM
HACTpOMKaM

HaJIN4YHe

Pexxnm cbopa nanubIX. B
pexxuMe cOopa TaHHBIX
obecnieunBaeTcs:
BO3MOXXHOCTB YIIPABJICHHS
JAaTIUKOM, TIepEechlIKa
KOMaHJbl Ha CMEHY PeXUMa
ero paboThl, JOCTYH K
IU(PPOBOMY MTEPEKITIOIATEIIO
JIMAITa30HOB JaT4YhKa Yepe3
uHTEpdEiic mporpamMmel,
orobpakeHne rpahuKoB
JaTYMKa ¥ CBS3KU TATYMKOB B
pEeKUME peasbHOTO BPEMEHH,
oTOOpakeHne MOKa3aHuH
JaTYHMKA B PEKHME PEaIbHOIO
BPEMCHH.

HaJIN4YHe

dyHKIMOHAT 10 paboTe ¢
rpaduKamMu:

Bo3MoxxHOCTB nepeMeaThb
rpa(bmc 10 pa3jInYHbIM OCSIM

HaJIM4ue




Wzmensarts MacmTad rpaduka
OITHOBPEMEHHO I10 JIBYM OCSIM

HaJIN4ue

Wzmensarts MacmTad rpaduka
110 J1F000# OCH OTIENBHO

HaJIN4yue

W3MeHATh pexxum
oToOpaskeHus rpaduka
(JTMHUS, TMHUS C TOYKOH,
TOJIKO TOYKH)

HaJIN4yue

Copoc macmTaba rpaduka

HaJIN4Yue

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

HaJIN4Yue

YBenuyeHue Macmradba
BBEIOPaHHOW KypCOpOM
obstactu rpaduka

HaJIM4yue

1. ®yskuus rpaduxa
JaT4nKa

B pexxume cOopa naHHBIX
aBTOMAaTHYECKU
BBIOMpAET BUIUMBIN
JIara3oH 1o 0cx
3HAUECHHUH I
0TOOpaKEHHS BCEX TOYCK
rpaduka. Taxke
NpeyCcMOTPEH
(yHKIMOHAT
YCTaHOBJIEHUA BUANMOI'O
Jiarna3oHa 1o ocH
3HAa4CHUH BPYyIHYIO U
(bukcaruu 3Toro
Jnana3oHa (OTKIIIOUeHue
ABTOMATHUYECCKOI'O
ONpeCaACICHUA BUANMOI'O
JIMaIa3oHa)

B pexume cOopa naHHBIX
HOJACPKUBAET MOAKIIOYCHHE
Y OTKITIOYEHHE TATYUKOB («HA
ropsiayo»), pabora
HPOTrpaMMBbl IPH ATUX
JeHCTBHAX He IIpepBaHa 1/Win
3aBepliueHa. [Ipu oTkimroueHuu
JaTYUKA TOydeHHbIE JTaHHbIE
COXpaHEeHbI B TaMATH
nporpammsl. I1loBTopHO
TIOAKITFOYEHHBIH TaTINK
ABTOMATHYECKH PACIIO3HAETCS
U MIPOJOJDKAET IIepeaBaTh
JlaHHbIE, TPaQUK TOBTOPHO
MOAKITFOYEHHOTO aTYHKa
MPOAOIDKEH C MOMEHTa
pa3beqMHEHUS

HaJIN4YHe

ABTOMaTHYECKOE
oIpeieNieHNe HanMEHOBAHNS,
€IMHUII U TIPE/ICIIOB
M3MEPEHUS TTOAKITIOYCHHBIX
JTATIUKOB; OTOOpasKEeHHE
TaiiMepa paboThI IPOrPaMMBI
B PEKUME PEaTbHOTO BPEMEHHU
OTHOBPEMEHHO C
MMOKa3aHUSIMH JaTUYNUKOB;
BO3MOXHOCTb KPaTKOCPOUYHOM
MIPUOCTAHOBKH MPOTPaAMMBI U
rocyeTyronee BO300HOBICHHE
pabotsl 6e3 moTepu
TTOTyYCHHBIX JTaHHBIX;
MIPOCMOTP JAHHBIX Ha TpaduKe
3a BECh NIEPUOJ U3MEPEHUI;
0TOOpaKeHHE TaOIHIIBI
MTOKa3aHUN B IPOTPaMMe.
Tabimma noka3anuit

COJICP KHT BCE MTOMyICHHBIC
JIAHHEIE CO BCEX JATYUKOB.
[omy4yeHnbIe TaHHBIC
COIOCTABJICHBI CO IIKATION
BpeMenn. OTobpaskeHne
JIAHHEIX B TAOJIMILIE B
00paTHOM TOPSIITKE — TIEPBOI
CTPOKOM OTOOpaXKaeTcst

HaJIN4YHe




MoCJIeTHEE U3MEPEHHOE
3HA4YEHUE, TOCIeAHEH —
TIepBOE U3MEPEHHOE
3Ha4YEHHE; BHITPY3KY TaOJIUIIBI
C TIOJTyYCHHBIMY JTAHHBIMHA B
(dhopmaT TaGIUIHOTO
penaxropa (*.xls). Beirpyska B
TaOJIMYHBINA pelaKkTop
OCYIIIECTBIISIETCS B TIOPSIAKE
TIPOBOIMMBIX U3MEPEHUIA:
TIEPBOM CTPOKOU BBITPY>KEHO
NepBOE U3MEPEHHOE 3HAUYEHHE,
TOCJIEIHEN CTPOKOH —
NocJieTHee U3MEPEHHOE
3Ha4YeHHE; COXpaHEHUE
TIOTYYEHHBIX JTAHHBIX BO
BHYTPEHHIOIO MaMSTh JaTYNKa
B aBTOMaTHYECKOM PEXKUME;
CUUTHIBAHUE COXPAHEHHBIX
3HA4YEeHUH U3 MaMsITH JaTYHKa.
Hmeetcst BO3MOXKHOCTh
UCIIOJIb30BAaTh JaHHBIE IS
BBITPY3KH B (hopMar
TabIMYHOrO TIpoIeccopa, a
TaKKe MPOIOJDKEHUS
HW3MEpPEeHHI

DyHKIMOHAI
I10J1yaBTOMAaTU4ECKON
KaJHOPOBKH TTOKA3aHUH
JIATYMKOB B pexuMe coopa
JIAHHBIX.
IlonyaBTOMaTHn4eckas
KaMOpOBKa MOJpa3yMeBaeT
cOpoc 3HaUEHUH K HYJIEBBIM
HOKA3aHMAM C COXPAaHEHHUEM H
0TOOpakeHHEeM I0JIb30BATEIIO
KOPPEIUPYIOIIEro 3HaUeHHS.

HaJIN4yue

Kon-Bo onHOBpeMeHHO
OIIPAIIMBAEMBIX JaTYHNKOB

HaJIN4YHC

Oynkumonan ¢ nHdopmanmeit
0 BEpPCHH IIPOrPaMMHOT0
obecreyeHusI:

OTtobpakeHue HoMepa
Tekymen Bepcun 110

HaJIN4YHe

D yHKIMOHAJ IPOBEPKU
obnosienus I10 B Bume
KHOTIKU

HaJIN4YHne

Kuomnka otkpbITus
JOKyMeHTaluu B (popmare
HTML

HaJIN4YHe

Wudopmanus o KOHTaKTaxX
IUTA OOpAaIeHus B
TEXHUYECKYIO TIOJUIEPKKY

HaJIN4YHC

CripaBOYHO-METOAUIECKIE
MaTepHabl:

oIMcaHue paboT KOTOPHIE
MOYKHO IIPOBECTH C
HCIIONIb30BaHHEM IU(PPOBOIL
JabopaTopun

HaJIN4YHe

KOJIMYECTBO paboT MO XUMUH,
MITYK

40

CocraB Kaxxmaoin
71a00PaTOPHOMN pabOTHI:

TECOPETHUICCKUE CBEACHUA

HaJIN4YHue

TopOOHBINA CIIEHAPH TIPH
pabote ¢ nuppoBoi
nabopaTopueit

HaJIN4YHue

TIOCIIEIOBATENbHBII ANITOPHTM
1o 00paboTKe MOTyIEeHHBIX
J@HHBIX

HaJIM4ue

NEPCUCHb KOHTPOJIBbHBIX
BOIPOCOB UTA 3aKPCIICHUA
HOqueHHBD(BHaHHﬁ

HaJIM4ue

TeYaTHBIN BHUJ B IBETHOM
HUCIIOJTHCHUN

HaJIM4ue

BUCOPOJIMKHA

HaJIM4ue

Akceccyapbl:




KonmgecTBo coeTMHUTETEHBIX
USB ka0erneif, mTyk

Hnuna coenunutensHoro USB
Kabens, cM

180

3apsiiHOe YCTPOMCTBO C
kabexeM mini-USB s
OecrpoBOTHBIX
MYJIbTHIATYHKOB

HaJIN4yue

USB Ananrepa Bluetooth 4.1
Low Energy

HaJIN4Yue

Kommgaecteo USB dhaem
HAKOIMTEIh C 3alTHCAaHHBIM
MPOrPaMMHBIM 00eCTIedYeHUEM
U POBOH JTA0OPATOPHH,
HITYK

KonmgectBo HabOpoB
nab0opaTOPHOI OCHACTKH,
KOMILIEKT

Keiic st xpanenus u
TPaHCIIOPTUPOBKH

HaJIN4yue

ITacmopT Amst KaXK7a0r0
MYJABTHUAATYUKA U OTJEIBHOTO
JIaTYMKa

HaJIN4yue

Kpatkoe pykoBoacTBO B
[IBETHOM HCIIOJHEHHH T10
pabote ¢ nudpoBoi
ngabopaTopuei

HaJIN4ue




	Коммуникативные УУД:
	Содержание учебного предмета

