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COJEP)XAHUE OBYUEHUSA

9 K/IACC

BelecTBo U XMMHUYeCKast peaKius

[Teproauueckuii 3akoH. ITeproanyeckasi cuicTreMa XMMHUECKUX 3/1eMeHTOB /1.
. MenpeneeBa. CTpoeHWe aTOMOB. 3aKOHOMEDHOCTU B WU3MEHEHWUH CBOMCTB
XUMUUECKHX JJIeMEHTOB IIepBbIX TPEX TI€PUO/OB, Kajius, Kalbl[ud U MX
COeIMHEHUM B COOTBETCTBHH C TIOJIOXKEHHWEM 3/ieMeHTOB B Ilepuoauueckoii
CHUCTeMe U CTPOEeHHEM HX aTOMOB.

CtpoeHre BellleCTBa: BH/bl XMMHUUECKOW CBSI3U. THIBI KPUCTaA/JIAUECKUX
PEeIIéTOK, 3aBUCHMOCTb CBOMCTB BeII|eCTBA OT THIIA KPUCTA/UIMUEeCKOUN PelIeTKU U
BH/Ia XMMUUECKOM CBSI3U.

Knaccudukaliuss 1 HOMeHK/IaTypa HeopraHW4ecKux BelecTB. XUMUUecKue
CBOICTBA BEIECTB, OTHOCSIIMXCS K pa3/MUHbIM KjaccaM HeOopraHu4yecKux
coeIMHEHUM, reHeThUecKasl CBSI3b HeOpraHUUeCKHX BeIIeCTB.

Krnaccudukaliyss XuMHAYeCKUX peaklydii 1o pa3TuyHbIM MpH3HaKaM (10 YUCIy
M COCTaBy YuaCTBYIOIIMX B peakiuu BellecTB, MO TerjoBoMy 3ddekTy, Mo
W3MEHEHUIO CTEeIeHel OKMC/IeHUs XMMHYEeCKUX 37IeMeHTOB, IO 00paTMMOCTH, IO
y4acTUI0 KaTanau3aropa). JK30- U SH/I0TepMUUecKre peaki[iy, TepMOXUMUUecKre
ypaBHeHUs.

[ToHSTHE O CKOPOCTH XUMHUECKOW peakuuu. IToHsTHe 00 0OpaTHUMBIX H
HEe0OpaTUMBIX XMMHUECKUX peaklysX. I[IoOHSITHe 0 rOMOreHHBIX W IeTepOreHHBIX
peakiusix. [ToHsTue o katanause. [IoHSTHe 0 XUMUUECKOM paBHOBecHH. DaKTOPHI,
B/IUSIOII[I€ HAa CKOPOCTh XMMHUECKOW peakidd M TI0JIO)KeHHe XUMHYEeCKOro
paBHOBECHSI.

OKMC/TUTeTbHO-BOCCTAHOBUTE/IbHBIE  PeaklMM,  3JIEKTPOHHBIM  OamaHc
OKHMC/TUTETLHO-BOCCTAaHOBUTE/TbHOU peakiiu. CocTaBneHue ypaBHeHUI
OKHCJIUTE/IbHO--BOCCTAHOBUTE/BHBIX ~ PeaklMii C  HCIIOJb30BaHWEM MeTo/a
3/IeKTPOHHOTO OasnaHca.

Teopusi 3MeKTPOUTUUECKON JUCCOLMALIMH. DJIEKTPOJIUTHI Y He3JIeKTPOJIUTHI.
KaTtvoHbl, aHMOHBL. MeXaHW3M [JHUCCOLIMAIIMH BeIleCTB C pa3/IMUHbIMU BHIAMU
XUMUUEeCKo# cBs13u. CrerneHb Aucconyanyy. CUIbHBIE U C/1a0ble 3/1eKTPO/IUTHI.

Peakiiuy MOHHOrO 0OMeHa. Y C/IOBHS MPOTEKaHUsI peaki[iii MOHHOTO 00MeHa,
MOJIHbIeE UM COKpall[éHHble WOHHbIe YypaBHeHHUs peakuuil. CBOWMCTBa KHUC/IOT,
OCHOBaHMM U Co/Jiei B CBeTe TMpe/CTaBlAeHHU 00 37IeKTpOMTHUYEeCKOM
Javcconyanui. KauecTBeHHbIe peakiiiy Ha HOHBI. [ToHSTHE O TUIpO/IM3e COMei.

Xumuueckutl 3KcnepumeHm:

03HAaKOMJIEHHEe C MOZeNsIMU KPUCTA/JIMUeCKUX peIIéTOK HeopraHuyeCcKuX
BeIlleCTB — METas/yIoB W HemeTas/ioB (rpadura M anMasa), CA0XKHBIX BeIIeCTB
(x7opuzia HaTpusl), UCC/ie[JoBaHUe 3aBUCUMOCTH CKOPOCTH XMMHUUECKOW peakIi[uu
OT BO3/eHCTBUSI pa3/IMUHbIX (haKTOPOB, HCC/Ie/JOBaHUE 3JIEKTPOIPOBOIHOCTH



pPacTBOPOB BeILleCTB, TpoLjecca AUCCOLMALIMU KHUC/IOT, I1e/iouerd U CcoJjier
(BO3MOXXHO  MCIIO/Ib30BaHMEe BUJIEO MaTepuasjioB), IIpOBe/ieHHWe  OIIbITOB,
WUTIOCTPUPYIOIIIMX ~ TIPU3HAKU  TIPOTeKaHWs  peakluii MOHHOTO  oOMeHa
(obpa3oBaHue ocajika, BblJe/eHHWe Tas3a, o0Opa3oBaHHWe BOJbl), OIbITOB,
WITIOCTPUPYIOLIMX ~ OPUMEPbl  OKUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX  peaklui
(ropeHue, peaki[{d pa3/0XKeHHWs, COeJWHEeHHs), pacrio3HaBaHUe HeOpraHUueCcKUX
BEIleCTB C TIOMOIIbIO KauyeCTBEHHbIX Ppeakl[Mid Ha HWOHBbI, pelleHue
9KCIepUMeHTa/IbHbIX 3a/au.

HemeTtasnibl M MX CoeJUHEHUA

OOijasi  xapakTepuCTHKa TasoreHOB. Oco0eHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTereHU okKucieHus. CTpoeHWe W (pU3MUecKue CBOMCTBA TPOCTBHIX
BellleCTB — TrajoreHoB. XuUMWUeCKWe CBOWMCTBAa Ha M[puMepe  Xjopa
(B3aUMOZIENCTBUE C MeTa/llaMH, HeMmeTas/jlaMu, IjesiouaMu). XJI0pPOBOJOPO/I.
ConsiHasi KWC/IOTa, XUMUYECKUe CBOMCTBA, MOJydeHUe, TpuMeHeHHe. [lelicTBUe
XJl0pa U XJI0POBOJOpPOJa Ha OpraHu3M uejioBeKa. BakHeullue XJIOpUABI U UX
HaXOXXJeHue B IIpUpo/e.

OO0ijasi xapakTepyucThKa 371eMeHToB VIA-rpymbl. Oco6eHHOCTH CTPOeHUs
aTOMOB, XapakTepHble cCTerleHHW OKUcieHus. CTpoeHuWe U (PU3MUecKue CBOWCTBA
MPOCTHIX BeIleCTB — KMCI0PO/ia U cepbl. A/JIOTPOITHbIe MOJU(HKALIUM KHUC/I0POJa
U cepbl. XUMHUeckue CBOMCTBa cepbl. CepoBOOpO/l, CTpOeHUe, (hU3nueckue U
XAMUUeckre cBoucTBa. OKCH/bI Ccepbl KaK MpeACTaBUTeNM KUCIOTHBIX OKCHUJOB.
CepHas Kuc/ioTa, (usnuecke U XHMHUecKWe cBoiicTBa (0o0mue Kak
rpe/ICTaBUTeNsT Kaacca KHUCJIOT M creludurueckde). XUMHUeCKHe peaklyy,
JieXKalljie B OCHOBe TIPOMBIIIJIEHHOT'O Crioco0a To/iyyeHUsi CepHOM KUCJIOTHI.
[IprmeHeHMe cepHOM KUC/I0ThI. COMM CepHOU KMCIOThI, KaueCTBeHHasi peakijys Ha
cynbdar-uoH. HaxoxkgeHue cepbl U €€ COeJMHEHWM B MpUpofe. XUMHUUYECKoe
3arpsi3HeHHe OKpY»Karollleld CpeJibl COeJMHEHUSIMU Cepbl (KUC/IOTHBbIE OXK[H,
3arpsi3HeHHe BO3/[yXa U BOJJOEMOB), CITOCOOBI ero rpeoTBPal[eHusl.

OO1jasi xapakTepucThka 3/ieMeHTOB VA-rpyrmibl. Ocob6eHHOCTU CTpPOeHUs
aTOMOB, XapaKTepHble CTereHu OKWC/IeHus. A30T, paclpoCTpaHeHWe B TIpUpoe,
(r3rueckre U xuMruueckue cBorcTBa. KpyroBopot a3ora B ripupojie. AMMUaK, ero
(du3nyeckre U XMMUUeCKHe CBOMCTBA, MoJ/yyeHre U mpuMeHeHue. Cou aMMOHMS,
UX (pr3nueckre U XMMUYeCKre CBOMCTBa, NIpruMeHeHue. KauecTBeHHasi peakliusi Ha
VWOHbI aMMOHUS. A30THasi KUC/I0Ta, eé TolyueHue, (U3NUeCKue U XHMUUeCcKHe
cBoiicTBa (0Ol[Me Kak TIpeACTaBUTe/NsI Kjacca KHCAOT U Crelfuduyeckue).
Vcnonb3oBaHWe HUTPAaTOB W COMed aMMOHHS B KadyeCTBe MHHepa/bHbIX
yaobpeHuii. XuMuueckoe 3arpsisHeHHe OKPYyKarollie cpeibl COeIMHEHUsIMUA a30Ta
(KUC/IOTHBIE [1OXKAW, 3arpsi3HeHWe BO3AyXa, TOYBbl W BoAoémoB). docdop,
annoTporHele Moaudukauu @ocdopa, dbusMueckrie U XWMHUYeCKHe CBOMCTBa.



Oxkcug docdopa (V) u docdopHasi KucaoTa, Gusndeckre U XMuMUUYeCcKre CBOMCTBa,
nosiyueHue. Vcrnosb3oBaHue GocdaToB B KaueCcTBe MUHepa/lIbHbIX Yj00peHuM.

OO01jasi xapakTepyucTHKa 371eMeHTOB [VA-rpymbl. Oco6eHHOCTH CTPOeHUs
aTOMOB,  XapakKTepHble  CTelleHW  OKWCJeHUs.  YTJepoJ,  aJJIOTPOIHbIe
MoAudUKaLIUM, pacrpocTpaHeHHWe B TIpUpoZie, (usuueckrue U XUMUUYECKHe
cBoiicTBa. Afcopbrus. KpyroBoport yriepoza B mipupoge. OKcUIbl yryiepoja, ux
¢bu3nueckue W XUMUUYECKUe CBOMCTBa, [leliCTBUe Ha J>KUBble OpraHU3MBl,
ToJlyueHre W TIpUMeHeHue. JKOJoruueckre Tpo0/ieMbl, CBs3aHHBbIE C OKCHIOM
yrnepoaa (IV), rumoresa 1/1006a7pHOTO TIOTEIUIEHUSI K/IWMaTa, ITapHUKOBBIN
3¢ dekT. YrosbHas KUCI0TAa U €€ CoMU, Ux (r3uueckrie U XUMHUeCcKre CBOMCTBA,
nojsiyueHue U mnpuMeHeHue. KauecTBeHHasi peakiuss Ha KapbOOHAaT-HMOHBI.
Mcnonp3oBaHre KapOOHATOB B OBITY, MeJUWIMHE, TIPOMBIIIIEHHOCTH U CEeJTbCKOM
XO3SUCTBe.

[TepBoHava/ibHBIE TIOHATHSI 00 OPraHUYECKUX BeIecTBax Kak O COeUHEeHUSIX
yrjepoja (MeTaH, 3TaH, 3TU/eH, alleTUIeH, 3TaHoJI, TJIULePUH, YKCYyCHasi KUC/I0Ta).
[TpupoaHble WCTOYHWKW YTJIeBOAOPOAOB (yronb, NPUPOAHBbINA Ta3, HedTh),
TIPOAYKTBI UX TiepepaboTku (6eH3WH), UX pO/lb B OBITY W MPOMBIIIEHHOCTH.
[ToHsTHe 0 OHMO/IOTHUECKH Ba)KHBIX Bell[eCTBaX: XKMpax, OesKax, yrieBojax — U UX
poJM B JKW3HM uejioBeKa. MaTepuasbHOe €UHCTBO OpraHUYecKux U
HeopraHWYecKUx Coe/IMHeHUHN.

KpemHuii, ero @usnueckue U XUMUUeCKHe CBOMCTBa, TIOJiyueHUe W
npuMmeHeHre. CoequHeHWs KpeMHUs B mpupoje. OOmue mipejcTaBieHuss 00
okcuzie kpemHusi (IV) u kpemHueBoil kucjioTe. CUIMKaThl, UX KCIOMb30BaHUE B
ObITY, B TIPOMBIILJIEHHOCTH. BakHeMIlie CTPOWTe/bHbIE MaTepuasbl: KepaMHKa,
CTeK/o, 1jeMeHT, 6eToH, ykene300eToH. [IpobiemMbl Ge30MacHOTO HCIIO/Ib30BaHKS
CTPOUTEHLHBIX MaTepPUaiOB B MIOBCETHEBHOM YKU3HU.

Xumuueckuti IKcnepumeHm:

H3ydeHre 00Opa3ljoB HEOPTaHUUECKUX BeIIeCTB, CBOMCTB COJITHOM KUC/IOTHI,
TIPOBe/IeHNe KaueCTBEHHBIX PeaKIMi Ha XJIOPU/-UOHBI U HabJIiojeHre MPHU3HAKOB
VX TIPOTeKaHWs, OINbIThl, OTpa’kawollue (u3NuecKkrue U XUMUUeCKUe CBOMCTBa
rajioreHoB M WX CoeJlMHeHUN (BO3MOXKHO WCII0/Ib30BaHKe BU/leOMaTepuasoB),
O3HaKOMJieHWe C oOpa3ljaMu XJ0puZoB (TajloreHU/0B), O3HaKOMJIeHUe C
obpa3ijaMu  ceppl W €€  coeJUHEHUSMH  (BO3MOXKHO  HCIIO/Ib30BaHHE
BHJleOMaTepHasioB), Hab/roieHre rpoiiecca oOyT/IMBaHUs caxapa I0f, AelCTBUeM
KOHLIEHTPUDOBAHHOW CEepHOM  KUC/IOThbl, H3yueHHWe XUMUUYeCKUX CBOMCTB
pa30aB/IeHHOM CepHOM KUCJ/IOTHI, TIPOBeJieHre KaueCTBEeHHOM peakIK Ha Cy/bdart-
WOH U HaOJioJieHre TpH3HaKa eé TIPOTeKaHHs, O3HaKoMJieHHe C (U3MUeCKUMU
CBOMCTBaMH a30Ta, ¢ochopa MU HUX COeJUHEHUM (BO3MOKHO HCIMOJIb30BaHUE
BHileOMaTepHaioB), oOpa3ijaMu a30THBIX U (OCHOPHBIX yAOOpeHHH, MoTyJyeHue,
cobupaHue, pacro3HaBaHWe W W3y4ueHWe CBOWCTB aMMMaKa, IpOBe/ieHHe



KaueCTBEHHbIX peaklMi Ha MOH aMMOHUS U ¢ochaT-uoH U M3yueHue TPU3HAKOB
VX TIPOTEeKaHWsl, B3aUMO/IeMCTBYE KOHL[EHTPUPOBAHHOW a30THOU KHUCJIOThI C MeZIbIO
(BO3MOYKHO WCI0J/Ib30BaHue BU/leOMAaTepUaoB), v3y4yeHue MoZzeneu
KPUCTA/UTMUECKUX PpeLIETOK anMasa, rpadura, d¢ysuiepeHa, O3HaKOMJIeHUWE C
TIPOL[eCCOM  aZicOpPOIIMK  PAaCTBOPEHHBIX BeIECTB AaKTUBUPOBAHHBIM YTJIEM U
yYCTPOMCTBOM MPOTHUBOTa3sa, MoaydeHre, coOMpaHue, pacrio3HaBaHUe U W3ydeHHe
CBOMCTB yT/IEKHC/IOTO Ta3a, TpOoBe/ieHNe KaueCTBEHHBIX peakidii Ha KapOoHaT U
CW/IMKaT-UOHbl U M3yueHUe T[IPU3HAKOB MX TIPOTeKaHWsi, O3HAaKOMJIeHue C
MPOAYKLMeH CUIMKAaTHOM NPOMBILIJIEHHOCTH, pelleHre SKCIepUMeHTalbHbIX
3a/1au 1o TeMe «BakHelIe HeMeTalJIbl U UX COeJUHEHUS».

MeTa//ibl 4 UX COeJUHEHUS

OO011jasi XapaKTePUCTHKA XUMHUECKUX 3/IEMEHTOB — MeTa/UIOB Ha OCHOBAHUU
ux rnonoxxeHusi B Ilepuoguueckor cucteMe XUMHUUYecKux »syemeHToB [. U.
MeHpeneeBa 1 cTpoeHus aToMoB. CTpoeHue MeTa/yioB. MeTayimueckasi CBsi3b U
MeTa//TMYecKasi  KpUCTa/uIMuecKass  pelléTka.  JJeKTPOXUMHUUYeCKUM  psf
HaTpsDKeHUH MeTainoB. @u3nyeckrie ¥ XUMHUUeCKHe CBOMCTBa MeTaioB. O61mue
CriocoObl ToMyueHUsi MeTasuioB. [IoHSTHME O KOppO3UM MeTasjioB, OCHOBHbIE
crocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTajib, UYTYH, AHOPaJIOMUHUMN,
OpoH3a) ¥ uX MpUMeHeHre B OBITY U ITPOMBIIILJIEHHOCTH.

[ITesiouHble MeTa/ibl: TO/OKeHWe B [leprorueckor CUCTEMe XUMUYECKUX
snemeHToB [I. V1. MeHpeneeBa, CTpoeHUe WX aTOMOB, HaxXxOK[eHUe B MPUPOJe.
du3nyeckre U XMMHUUeCKre CBOMCTBA (Ha rpuMepe HaTpusi U Kanusi). OKCUZbI U
TUAPOKCUABI HATpusg U Kanusd. l[IpuMeHeHue IIe/IOUHBIX MeETa//IoB U UX
CcoeIMHEeHUH.

[ITesioyHO3€eMe/IbHBIE  MeTa//Ibl MarHUM U Ka/lbL[UW: TIOJIOKEHUe B
[Teprognueckol cucTeMe XMMHUeCcKux 3jieMeHTOB [. /1. MeHeneeBa, cTpoeHue
VX aTOMOB, HaxOX/leHue B rpupoje. dusrnueckue U XuMHAUYeCKHe CBOMCTBA MarHus
U Kanblus. Baxuelive coefuHeHUs1 KaibLusi (OKCUZ, TUAPOKCH[, COJIN).
JKécTKoCTh BOJBI M CIIOCOOBI €€ yCTpaHeHusl.

AroMUHUN: TIoJI0KeHre B [lepuonueckor cucTeMe XUMUUYECKUX 3/IeMEHTOB
. . MenjeneeBa, CTpoeHHe aTOMa, HaxXxoxAeHue B npupoge. dusmueckue u
XMMUUECKre CBOWCTBA altOMUHUS. AM(pOTEpHbIe CBOMCTBA OKCUJAA U THIPOKCH/IA
a/TFOMUHUSL.

Keneso: nosnoxenue B [leproanyeckol cucteMe XMMHAUECKUX 3/1eMeHTOB [].
. MenjeneeBa, CTpOeHHWe aTOMa, HaxO)KJeHUe B mnpupoze. dPusnueckue u
XMMUUEeCKre CBOKMCTBA »ene3a. OKCH/bI, THIPOKCU/IBI U cou kesie3a (1) v xkene3a
(ITI), ux cocraB, CBOMCTBA U MOJTyYeHUE.

Xumuueckuti IKcnepumeHm:

O3HAaKOMJIEHHWe C o0pa3ljaMM MeTa/uVIOB W CIUVIaBOB, WX (DU3NUECKUMU
CBOMCTBaMH, M3yueHHWe pe3y/JbTaTOB KOPPO3UM  MeTa/lioB  (BO3MOXKHO



WCIO/Ib30BaHUe BUleOMaTepuanoB), 0COOeHHOCTell B3auUMOJEMCTBUSI OKCHja
KalbLiUsl W HATpus C BOJAOM (BO3MOXKHO HCIIO/Ib30BaHHE BHUAEOMaTepHUasoB),
WCC/leJOBaHWe CBOMCTB >KECTKOW BO/IbI, TIPOLIeCCa TOPeHUs ’Kejie3a B KUCJIOpoJie
(BO3MOXKHO  HWCMOJIb30BaHWE  BHJleOMaTepyuasioB), TMPU3HAKOB  MPOTEKaHUS
KaueCTBEHHbBIX peaklMi Ha WOHBbI: MarHusl, Kajibliusi, aJFOMUAHUS, LIUHKA, JKese3a
(I1) u xene3a (III), meau (II), HabntogeHWe U omUcaHUe MPOL[ECCOB OKPAIlIMBAHUS
MJlaMeHU MOHaMH HaTpusi, KaJus W Kajiblusg (BO3MOXKHO HCIIO/b30BaHUE
BU/IeOMaTepUaioB), UCC/ieloBaHUEe aM(OTEPHBIX CBOWMCTB TMAPOKCUA aTFOMUHUS
Y TUJPOKCH/Ia LIMHKA, pellleHre SKCIepUMeHTalbHbIX 3a/au 1o TeMe «BakHelive
MeTaJl/Tbl U UX COeJUHEHUSI».

XuMHA U OKpPY)Kamllas cpeaa

BellectBa ¥ maTepuanbl B TOBCEJHEBHOM >XM3HM uesioBeka. be3omacHoe
WCTI0/Tb30BaHte BeIeCTB M XMMHUeCKUX peakiui B ObiTy. [lepBasi momoiip npu
XUMUUECKUX 0’KOraxX U OTPaBJ/IEHUSIX.

XyUMUYecKoe 3arps3HeHUe OKpY’Karoller cpefbl (MpejenbHas [JOIMyCTAMast
KOHLIeHTpalus BelecTB, Aanee — [1/IK). Posb xuMuu B pellieHUM 5KOI0TAYECKUX
ripo0siem.

Xumuueckutl IKcnepumeHm:

n3ydyeHre 00Opas3lloB MaTepuasnoB (CTEK/O, CIJIaBbl META/JIOB, MOTMMepHbIe
MaTrepuarbl).

MesxcnpeomemHble ces3u

Peanuzaliuss MeXnpeJMeTHBbIX CBsSi3ed TMpPU M3yUeHWM XMMHUM B 9 Kiacce
OCYIIIeCTBJIIETCSI Uepe3 HCI0/Ib30BaHHe KaK OOMMX eCcTeCTBeHHO-HAayUHBIX
TIOHSITUH, TaK U TIOHSTUH, SIBJSIOLIUXCS CUCTeMHBIMU /ISl OT/Ae/bHBIX TIPeIMETOB
€CTeCTBEHHO--HayUHOr0 LUKJIa.

OO01ye ecTeCTBeHHO-HayUHble TIOHATHS: HAy4YHbIA (DaKT, TUITOTe3a, 3aKOH,
TEOpHSs, aHaau3, CHUHTe3, KiacCudHUKalus, TepruoJUYHOCTb, HabroeHue,
SKCIEPUMEHT, MO/leJIMpOBaHue, W3MepeHue, MOoJe/b, sBJeHWe, MNapHUKOBbIN
3¢ deKT, TeXHOIOTUsl, MaTepuasbl.

®du3uKa: Marepus, aTOM, 3JIeKTPOH, TIPOTOH, HEUTPOH, WOH, HYK/IUJ,
W30TOIMbl, PaJu0aKTUBHOCTb, MOJIEKYyJa, 3JIEKTPUUYECKUM 3apsii, TTPOBOJHUKU,
TIOJTYTIPOBO/THUKY,  JWDJIEKTPUKH, (OTO3/IEMEHT, BeIIeCcTBO, Telo, O00bEM,
arperaTHoe COCTOsIHUe Bell[eCTBa, ra3, paCTBOP, PACTBOPUMOCTb, KPDUCTA//INUeCKast
peléTKa, CIjiaBbl, ()U3MYECKUEe BeTUUYMHBI, €IUHULI WU3MEepeHHUs, KOCMUYeCKoe
TIPOCTPAHCTBO, MJIaHEThI, 3BE37b1, CoJHLIE.

Buosorust: doTocuHTe3, AbixaHue, Ouocdepa, 3KOCHUCTEMa, MUHEpPabHbIE
yI00peHusi, MUKPO3JIEMEHThI, MaKpO3/IeMEeHThI, TUTaTeTbHbIe BEIleCcTBa.

leorpadus: artmocdepa, ruapocdepa, MUHepaabl, TOpPHble TOPOJBI,
TroJie3Hble UCKOMaeMble, TOTVIMBO, BO/IHbIE PeCYPChI.



INTAHUPYEMBIE PE3YJ/IbTATDI

JINMHHOCTHBIE PE3YJ/IbTATbBI

JIMUHOCTHBIE pe3y/bTaTbl UMEIOT HAalpaB/Je€HHOCTh Ha peIleHHe 3a/au BOCIUTAHWS,
Pa3BUTHS U COLMATU3AIMK 00yUaroIUXCsl Cpe/[CTBAMU yUeOHOTO rpeiMeTa.

B pe3ynbrate u3yueHusi MHHOPMAaTHUKH Ha YPOBHE OCHOBHOTO 0O0Iriero obpa3oBaHUs y
oOyuarorerocst 6y1yT chopMHUpPOBaHBI C/IeIyIOIHE TUUHOCTHBIE Pe3Y/IbTaThl B UaCTH:

1) IaTpHOTHYECKOr0 BOCIIUTAHHA:

1[eHHOCTHOE OTHOIIIEHWEe K OTeUeCTBEHHOMY KYJ/IbTYPHOMY, HICTOPUUECKOMY U HayUHOMY
HacJIe/Ivt0, TIOHUMaHYe 3HaueHWs] NHHOPMATUKU KaK HayKU B >KU3HU COBPEMEHHOTO O0IIecTBa,
B/Ia/leHHe IOCTOBEPHOUW MH(OPMalHel 0 TiepeZloBbIX MUPOBBIX U OTEUECTBEHHBIX [JOCTHXKEHUSIX
B o0Omacty MHGOPMATUKK U WH(OPMAI[UOHHBIX TEXHOJIOTHH, 3aWHTEPECOBAHHOCTh B HAYUHBIX
3HaHUAX O LUPPOBOI TpaHCHOpPMAIUK COBPEMEHHOTO 001I[eCTBa;

2) AyXOBHO-HPABCTBeHHOr0 BOCIIMTAHMA:

OpHeHTaIMsl Ha MOpaJibHbIe IIEHHOCTH U HOPMbI B CUTYallMsIX HPAaBCTBEHHOTO BHIOODA,
TOTOBHOCTb OIIeHHMBAaTh CBOE TOBe/leHUe U TOCTYTIKH, a TaKKe TMOBeZieHHe U TIOCTYIIKUA JAPYTUX
JIFOfied C TIO3WI[UM HPABCTBEHHBIX WM TIPABOBBIX HOPM C YUYETOM OCO3HAHUS TIOC/Ie/[CTBUM
TIOCTYTIKOB, aKTUBHOE HETIPUSATHE aCOIMabHBIX TIOCTYITKOB, B TOM UKc/ie B VIHTepHeTe;

3) rpaX/JaHCKOr0 BOCTIMTAHUSA:

Tpe/ICTaB/IeHWe O COI[MAJbHBIX HOpPMaX W TPaBUIaX MEXK/IUUHOCTHBIX OTHOIIEHWH B
KOJIJIEKTHBE, B TOM UKCJIe B COIMAIBHBIX COOOIeCTBax, COO/OIeHre MpaBuI 0e30TMacHOCTH, B
TOM UYHCJIe HAaBBIKOB 0€30TacHOTO TOBe/IeHUs] B UHTePHET-Cpe/ie, TOTOBHOCTh K pPa3HOOOpa3HOM
COBMECTHOHM [1eSITeJIbHOCTH TIPY BBIMIOJIHEHWM y4YeOHBbIX, MO3HaBaTe/NbHBIX 3ajjau, CO3JaHUU
yueOHBbIX TPOEKTOB, CTpPeM/IEHHE K B3aMMOTIOHUMAHUI0 W B3aMMOIIOMOII[M B TIPOIIECCe 3TOU
yueOHOMU /1eTe/IbHOCTH, TOTOBHOCTh OLIEHWBATh CBOE MOBe/[eHHe U IMOCTYIIKH CBOUX TOBapHUIIeH
C TTO3UIMK HPaBCTBEHHBIX U TIPABOBBIX HOPM C YUETOM OCO3HAHUSI TIOC/I€ICTBUM TIOCTYIIKOB,;

4) neHHOCTEeH HAYYHOI'0 NTO3HAHMA:

c(OPMHPOBAHHOCTL ~ MHUPOBO33DEHUECKMX  TIpeZicTaBieHuid 00  uHbopmaruy,
WHGOPMAIIMOHHBIX — Mpoljeccax W HWHMOPMAI[MOHHBIX  TEXHOJIOTHSIX, COOTBETCTBYOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U 0OIIIeCTBEHHOU MPAKTUKKU U COCTABJISIONIUX 0a30BYIO
OCHOBY /151 TOHUMAaHUsI CYII[HOCTH HAay4YHOW KapTHHBI MUPa;

WHTepeC K 00yueHHWIO U T03HaHWIO, TH0003HATEeTBHOCTh, TOTOBHOCTh M CIOCOOHOCThH K
camoo0pa30BaHUI0, 0CO3HAaHHOMY BbIOODY HalpaB/IeHHOCTH U YPOBHS 00yUeHUs B /lalbHEHIIIeM,;

OBJIaJIeHWe OCHOBHBIMU HaBbIKAMU HCC/Ie[I0BAaTeIbCKOM /1eATe/IbHOCTH, YCTAaHOBKA Ha
OCMBIC/IEHUEe OfbITa, HAO/IOZIEHNH, TIOCTYIIKOB W CTpPeMJIeHWe COBEpIIIeHCTBOBATh MYyTH
JOCTVDKEHUST MTHUBU/Iya/TbHOTO ¥ KOJUIEKTUBHOT'O 0J1arOTIOTy Uus;

cOpMHPOBAHHOCTb ~ WH(OPMALIMOHHOW  KY/IbTYpPbl, B TOM UHC/Ie  HaBBIKOB
CaMOCTOSITe/IbHOW paboThI C yUeOHBIMHM TEKCTaMH, CTIPaBOUHOM JIUTepaTypoU, pa3HOOOpa3HbIMU
cpeAcTBaMU WH(OPMAI[MOHHBIX TEXHOJIOTUM, a TakKKe YMEHHsS CaMOCTOSITe/TbHO OIpe/eisATh
1[e/Id CBOero 0o0yueHWs:, CTaBUTh W (DOPMYJUPOBaTh i cebsi HOBble 3a/jaud B yuébe u
T03HABATeIbHOM /IeATe/IbHOCTH, pa3BUBaTh MOTHMBBI W WHTEPeChl CBOEH TI03HaBaTebHOU
JesITeTbHOCTH;

5) ¢opMUpoOBaHKSA KYJIbTYPHI 3/[0POBbA:

OCO3HAaHMWE TIeHHOCTH J>KWU3HH, OTBETCTBEHHOE OTHOIIIEHHe K CBOEMY 37I0POBbIO,
yCTaHOBKAa Ha 3/]0POBBIN 00pa3 >XU3HW, B TOM UHC/IE M 3a CUET OCBOEHUS U COOJIIO/IeHUS
TpeOOBaHWI 0e30mMacHON 3KCIUTyaTal[id CPeACTB WH(OPMAI[MOHHBIX M KOMMYHHUKAIJMOHHBIX
TeXHOJIOTHI;

6) TPYAOBOr0 BOCIIUTAHUA:

WHTepeC K MPaKTUYeCKOMY U3yUeHHIo rpodeccuii U Tpyza B cdepax rpodeccoHaTbHON
JIesITeIbHOCTH, CBSI3aHHBIX C WH(OPMATUKOM, MPOrpaMMHUpPOBAHMEM W WH(POPMAIIMOHHBIMHU



TeXHOJIOTUSIMU, OCHOBAaHHBIMU Ha [TOCTW)KEHUSIX HayKU MH(OPMATUKU U HayUHO-TeXHUUECKOT0o
Mporpecca;

OCO3HAHHBIM BBIOOD U TIOCTPOEHWE WHAWBUIYANbHOM TpaeKTOpud 0Opa3oBaHUSI U
JKU3HEHHBIX TVIAHOB C YYETOM JIMUHBIX U 00ITIeCTBEHHBIX UHTEPECOB U MOTPeOHOCTEH;

7) 3K0/I0rU4eCKOro BOCIIUTAHMSA:

0CO3HaHME TJ00a/TLHOTO XapakKTepa 3KOJIOTHYeCKUX MpoOieM W TMyTel WX peIleHus], B
TOM YHCJIe C YYETOM BO3MOXKHOCTeN MH(OPMALIMOHHBIX U1 KOMMYHUKALIMOHHBIX TeXHOJIOT ;]

8) apanTanuu oO0ydJamwIIeroci K W3MEHAIOIUMCA YC/IOBHAM COLHAIBHOM |
NPUPOJAHOM Cpejbl:

OCBOeHMEe OO0YYaroIUMHUCS COIMAbHOTO OIbITA, OCHOBHBIX COIMA/BHBIX POJIeH,
COOTBETCTBYIOLI[UX BeAyIel [1esTeJIbHOCTH BO3pacTa, HOPM U TIPaBWI OOIIIeCTBEHHOTO
ToBe/ieHs, POpM COIMAaTbHOM >XU3HU B TPYIINIaX U COOOIIECTBAX, B TOM UHCJ/Ie CYIIIeCTBYHOIUX
B BUPTya/lbHOM NPOCTPAHCTRBe.

METAIIPEJMETHBIE PE3YJ/IbTATDI

MertarnpejmeTHble pe3y/bTaTbl OCBOEHMs IIPOrpaMMbl 10 HH(GOpPMaTUKe OTpa)karoT
OBJIaJieHue YHUBEPCaJIbHbIMU yueOHBIMU JleMICTBUSIMU - TI03HaBaTe/bHbIMHY,
KOMMYHUKaTUBHBIMH, PETY/ISTUBHBIMU.

ITo3HaBaTe/IbHBbIE YHHBepPCa/IbHbIe yUeOHbIe /JeHCTBUSA

Bba3oBbie jiornueckue JeHCTBUA:

yMeHUe OmfpefiefiSTh TOHATHSA, CO3/aBaTh 000OIeHUs], yCTaHAB/IMBaTh aHAJIOTHH,
K/1acCU(UIUPOBAaTh, CAMOCTOSITE/THHO BHIOMPATh OCHOBAHUSI U KPUTEPUU [/ KaCCUDUKAIIH,
yCTaHaB/IMBaTh TPUUKMHHO-C/Ie/ICTBEHHbIE CBSI3U, CTPOUThH JIOTMUECKUEe pacCyXAeHUs, [eaTb
yMO3aK/toueHust (MHAYKTHUBHBIe, IeIlYKTUBHbIE U 110 aHa/IOTHH) U BbIBO/IbI;

yMeHHe C03/laBaTh, IPUMEHSITb U MPeo0pPa30BbIBaTh 3HAKU U CUMBOJIbI, MOJIE/TM M CXEMBI
JUTS pellieHnst yueOHBIX W TT03HABaTe/bHBIX 3a71ay;

CaMOCTOSITE/TLHO BBIOMpaTh Croco0 perneHus: yueOHOUM 3ajjaur (CpaBHHUBATh HECKOJIBKO
BapUaHTOB peIleHusi, BbIOMpaTh Haubosiee TOAXOAAIMA C YYETOM CAMOCTOSITE/IEHO
BbI/IeJIEHHBIX KDUTEPUEB).

Bba3oBbie uccieoBaTe/IbCKHe AeCTBUS:

dbopMyMpoBaTh BOIPOCHI, (PUKCUPYIOIME pa3pbiB MEXAy peanbHbIM U yKeaTelbHbIM
COCTOSIHUEM CHUTYal[uH, 00BeKTa, U CAMOCTOSITE/TbHO YCTaHAB/IMBATh NCKOMOE U JIAHHOE;

OlIeHHMBaTh Ha MPUMEHHWMOCTb U JOCTOBEPHOCTh WH(OPMAIUIO, MOTYYeHHYI0 B XO[e
WCC/IeIOBaHUS;

TIPOTHO3UPOBATh BO3MOXKHOE JlajibHelIllee pa3BUTHE TIPOIIECCOB, COOBITMM M UX
TIOC/Ie/ICTBUS B aHAJIOTMUHBIX WJTH CXOJIHBIX CUTYAlIUsIX, @ TAKXXe BBIIBUTaThb MPe/IT0JI0KeHUsT 00
WX Pa3BUTHUHU B HOBBIX YCIOBUSIX U KOHTEKCTaX.

Pa6ora c uadopmanueii:

BBISIB/IATE eDUITUT UHMOPMAIINH, JaHHBIX, HeOOXOAMMBIX /i1 PeIlleHHs] TI0CTaBIeHHON
3a/lauy;

NIPUMEHSITh pa3/IMuHble METO/bl, WHCTPYMEHTbI W 3alpoChl TIpU TIOMCKe U OTOOpe
WHbOPMAllUM WIM JAHHBIX W3 WCTOUYHHUKOB C YYETOM TMpeJIOKEeHHOW yueOHOW 3a7iauvl |
3a/lJaHHBIX KPUTEPUEB;

BbIOMpATh, aHA/TM3UPOBaTh, CUCTEMATU3UPOBAaTh W WHTEPIIPETUPOBATh HWH(OPMAIUIO
pa3/IMUHBIX BUOB U (hOpM Tpe/iCTaBIeHMUS;

CaMOCTOSITE/ILHO BBIOMpATh ONTUMAsbHYIO (HOpPMY TMpe/CTaBlIeHUsT WHPOPMALUU |
W/UTIOCTPUPOBATh pelllaeMble 3a/jaui HeCJI0XKHbIMUA CXeMaMH, AUarpaMMaMu, WHOU rpadukoi u
WX KOMOUHAIUSIMU;

OlLIeHHMBaTh HA/I&KHOCTh UH(OPMAIUU TI0 KPUTEpUsIM, TPeAJ0KeHHbIM yuuTeseM WId
chopMy/IMPOBAaHHBIM CAMOCTOSITE/TLHO;



3¢ $eKTUBHO 3alIOMUHATh U CUCTeMaTU3UPOBaTh UH(POPMALHIO.

KoMMyHHUKaTHMBHBIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBUA

Ooienmue:

COTOCTAaB/ATh CBOM CY)XKJEHUSI C CYXKJEHHSIMU [pPYruX YYacTHUKOB /IMaora,
00Hapy>KHBaTh Pa3/Mule U CXOZCTBO TIO3ULIHIA;

nyO/IMYHO — TIPe/ICTaBIATh  Pe3y/bTaThl  BBIOJIHEHHOTO  OIbITa  (9KCIEPUMEHTa,
WCCeIOBaHUs], POEKTA);

CaMOCTOSITe/IHO BBIOMpaTh (hopMaT BBICTYIUIEHWS C Y4Y€TOM 3afiay Tpe3eHTalud |
0co0eHHOCTeN ayJUTOPUU U B COOTBETCTBUM C HUM COCTABJISITh YCTHBIE U TIMCbMEHHBIE TEKCTBI C
VCTI0/Ib30BaHMEM WUJIIFOCTPAaTUBHBIX MaTeprasioB.

CoBMecTHas AeATe/IbHOCTD (COTPY/HUYECTBO):

TIOHMMaTh U UCII0/Ib30BaTh MIPEUMYIIECTBA KOMaHHON U WHIUBUAYaTbHOW PabOTHI TIpU
peleHur KOHKPETHOU TPO6JIeMbl, B TOM UHC/Ie TIPY CO3ZaHUHM MHPOPMAIIMOHHOTO TIPOJYKTa;

NIPUHUMATD 1]eJIb COBMECTHON HMH(OPMAI[MOHHOM J/leATesIbHOCTH 1o cbopy, obpaboTke,
nepeziaue, Gopmanusalid MHGOpMaLMY, KO/IJIEKTUBHO CTPOUTh JEWUCTBUS MO e€ [0CTKEeHHUIO:
pacnpesienaTh POJIH, JOTOBapUBaThCs, 00CYKAATh MPOLIeCC U Pe3y/IbTaT COBMECTHOM paboTh;

BBIMOJIHSATE CBOIO YacTh paboThl ¢ uHbOpMarveld Wid WHPOPMAIMOHHBIM TIPO/IYKTOM,
[l0CTUrasi KaueCTBEHHOTO pe3y/bTaTa 110 CBOEMY HarlpaB/ieHUI0 ¥ KOOPJAUHUPYS CBOU [1eHCTBUS
C IpyTUMU UjieHaMU KOMaH/Ibl;

OLleHMBaTh KauecTBO CBOEr0 BK/JaZa B 0OmMi WHPOPMAIMOHHBIA TMPOAYKT 10
KPUTEpUsIM, CaMOCTOSTe/IbHO C()OPMY/TMPOBAaHHBIM yUaCTHUKAMU B3aUMO/|eCTBUS;

CpaBHMBaThb pe3y/bTaTbl C UCXOAHOM 3ajjaueil M BK/aJ KaXAOr0 ujeHa KOMaH/bl B
JIOCTIDKEHUE pe3y/bTaToB, pa3fie/iaiTb C(epy OTBETCTBEHHOCTH U TMPOSIB/IATH TOTOBHOCTh K
1IpeJj0CTaB/IeHUI0 OTYETA Mepes TPYIIoN.

Pery/isTUBHBIE YyHHBepCa/IbHbIe yUeOHbIe /IeHCTBUSA

Camoopranu3sanus:

BBISIB/ISITH B )KU3HEHHBIX U YUeOHBIX CUTYalUsIX pobieMsl, TpeOyIoIIe pelieHus;

OpPMEHTUPOBATbCSI B Pa3/MUHBIX MOAXOAAaX K TMPUHATUIO pelleHWd (MHAUBHAYyaTbHOe
TIPUHATHE PellleHul, IPUHATHE pellleHNH B IpyTIe);

CaMOCTOSITE/TBHO COCTaB/ISATh AJTOPUTM PpeIleHus 33a/laud (WM ero 4acThb), BbIOWMpATh
criocob pemreHusi yueOHOM 3alaud C yuéTOM MMEIOIUXCS PeCypcoB M COOCTBEHHBIX
BO3MOXXHOCTEM, apryMeHTUPOBaTh Mpe/jlaraemMble BapUaHThI pelleHNH;

COCTaB/IATh MJIAaH JeMCTBUM (TUlaH peanu3aldd HaMeUeHHOTO aJrOpuTMa pelleHwust),
KOPPEKTHUPOBATh TIPe/IJIOKEHHBIN a/TOPUTM C YUETOM TIOTyUYeHHst HOBBIX 3HaHUM 00 M3ydaeMoM
00BeKTe;

JiesiaTh BBIOODP B YCJIOBUSIX MPOTUBOPEUMBOM MH(GOPMALMK U OpaTh OTBETCTBEHHOCTH 3a
peleHue.

CaMoKOHTpOJIb (pediekcus):

B/IaZieTh CriocobamMu CaMOKOHTPOJIs, CAMOMOTUBALIU U pedieKcuy;

[laBaThb OLIEHKY CUTYal[MH U Npe/ijlarath Ij1aH eé u3MeHeHus;

YUUTBIBaTh KOHTEKCT U TIpeABUJETb TPYAHOCTH, KOTOpPble MOTYT BO3HUKHYTh [pHU
perieHuH yueOHO 3a/jauu, afianiTUPOBATh PellleHre K MEeHSIOIIUMCS 00CTOsITeNTbCTBaM;

OOBSICHATH TIPUUMHBI JOCTYOKEeHUS (HeZOCTIDKEeHUs) pe3y/bTaToB HMH(OPMALMOHHOMN
JiesITeIbHOCTH, []aBaTh OIIeHKY NPHUOOPETEHHOMY OIMBITY, YMeTb HAaXOAWUTh IO3UTHBHOE B
MPOU30LLIe/IIIeN CUTyaluH;

BHOCHUTb KODPEKTUBHI B JIeITETBHOCTb HA OCHOBE HOBBIX 0OCTOSITENTBCTB, N3MEHHBIINXCS
CUTYaL[|ii, YCTaHOBJIEHHBIX OLIMOOK, BO3HUKIINX TPY/JHOCTEH;

OLIeHMBAaTh COOTBETCTBUE pe3y/bTara Lje/Id U yCIOBUSIM.

IMOLMOHA/TbHbBIN UHTE/VIEKT:

CTaBUTD Ce0si Ha MeCTO JIPYTroro YejioBeKa, MOHUMATh MOTHBBI M HAMEPEHHSs IPyToro.
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IlpunsTHe cedst M JPyrux:
0CO3HaBaThb HEBO3MO)XHOCTb KOHTPOJIMPOBaTh BCE BOKPYT JlaXke B YC/IOBUSIX OTKPBITOTO
J0CTyTa K TI00bIM 00BEMamM UH(POPMALHH.

INPEJMETHBIE PE3YJ/IbTATDBI
B cocraBe NnpeaMeTHBIX Ppe3yJ/bTdTOB II0 OCBOEHHIO 00s13aTe/IbHOro

co/lep>KaHUs, YCTaHOBJEHHOTO JaHHOW (efepanbHON paboueii MNporpaMMotn,
BBIZIE/ISTIOT: OCBOEHHbIe O0YyUaroIUMHCS Hay4yHble 3HAHHWS, YMEHUsS U CIIOCOOBI
JeucTBuM, crenuduueckde Ay MpeAMeTHON obmactu  «XUMHSI»,  BUIBI
JleATeJIbHOCTU 1O  TOAy4YeHWID HOBOIO 3HaHWs, €ro HWHTepIpeTaluy,
1ipeoOpa30BaHKIO 1 TIPUMEHEHHIO B Pa3/IMUHBIX YUeOHBIX U HOBBIX CUTYaIUsX.

K koHIly oOyueHusi B 9 Kjacce rpeiMeTHbIe pe3y/IbTaThl Ha 0a30BOM YPOBHe

JOJDKHBI OTpaXkaTb C(hOPMHUPOBAHHOCTE Y 00yUarOL[UXCsl YMEHU:

e DACKpbIBaTh CMBICT OCHOBHBIX XUMHUECKUX TOHSTUM: XUMHUUYECKUMN
3/7IeMEeHT, aTOM, MOJIeKysa, WOH, KaTHMOH, aHWOH, TPOCTOe BeleCTBO,
C/IO’KHOE BeIeCTBO, BaJIeHTHOCTh, 3JIEKTPOOTPHULIATE/IbHOCTh, CTeIeHb
OKHCJIeHUS], XMMHUeCKasl peaklys, XMMUUYecKasi CBsi3b, TEIVIOBOM 3(P(deKT
peakiuv, MO/b, MOJIAPHBIM  O0BEM,  pacTBOp,  3IEKTPOJIUTHI,
HEe3JIeKTPOJIUThI, 37€KTPOJIMTHYECKas: OUCCOLMALUsS, peaklUUd HOHHOIO
oOMeHa, KaTa/u3aTop, XHMHUYeCcKoe paBHOBecue, oOpaTuMbie U
HeoOpaTHMble peaklUM, OKHCIUTE/IbHO-BOCCTaHOBUTE/bHbIE peakiiuHy,
OKHC/IUTEe/Ib,  BOCCTAaHOBUTE/b,  OKHCJE€HWe U  BOCCTaHOBJIEHUE,
a/uioTponusi, am(OTepHOCTb, XUMHYECKasi CBsi3b (KOBa/€HTHasl, WOHHas,
MeTa/l/TuyecKasi), KpUCTa//IMyecKasi peléTka, KOppO3usi MeTalioB,
CI/IaBbl, CKOPOCTb XWUMHUECKOW peaklyu, T[peJelbHO AOMyCTUMast
koHLleHTpaLud [1/1K BeljecTBa;

e WIJIIOCTPUPOBAaTh  B3aWMOCBSI3b OCHOBHBIX XWMWUUECKUX TIOHATUU U
TIPUMEHSITh 3T TOHSTHS MPU OMKMCAHUM BelLeCTB U UX NpeBpallleHuH;

* UCT0J/Ib30BaTh XMMUUECKYH0 CUMBOJIMKY [/Is COCTaBeHus1 ()OPMyJ1 BellleCTB
Y yPaBHEHUU XUMUYECKUX PeaKLui;

e OTIpe/Ie/IATh BaJIGHTHOCTb U CTENeHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COeIMHEHUSAX PpAa3/IMYHOr0 COCTaBa, IIPUHAJJIEXKHOCTb BELIeCTB K
omnpefie/IEHHOMY KJ/acCy COeJIUHEHWH 1o (opMy/aM, BUJ XUMHUYECKOU
CB3U (KOBajieHTHasl, WOHHAasl, MeTa/yinyeckas) B HeOpPraHu4ecKuX
COeIMHEHUSX, 3apsi/i MOHAa M0 XUMHUYECKOU (popMysie, XapakTep Cpefibl B
BO/JJHbIX PACTBOpAaxX HEOPraHWUYeCKUX COeJUHEHWH, TUM KPUCTATMYeCcKOu
PeIETKY KOHKPEeTHOTO Bell|eCTBa;

epackpbiBaTh CMbICT [lepuoguueckoro 3akoHa [I. M. MeHpaeneeBa u
JIeMOHCTPHUPOBaTh €ro I[OHWMaHue: OMNWChIBaTb W XapaKTepU30BaThb
TabmuHyto dopmy [leproanueckoil CHUCTeMbl XUMUUECKUX 371eMEeHTOB:
pa3uuaTh TIOHATHS «TJlaBHasi MOArpyrmia (A-rpynma)» U «obodHast

nogrpymnmna (b-rpynma)», Manbie u Oofblive TepUofibl, COOTHOCHUTH
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o003HaueHus1, KOTOpbIe WMEIOTCA B II€PUOJUUYECKON Tabsuie, C
UYHC/IOBBIMH ~ XapPaKTePHUCTUKAaMU  CTPOEHHUS  aTOMOB  XMMHUYECKHX
371eMeHTOB (cocTaB U 3apsif sjpa, oOIlee UYHCIO 3/IEKTPOHOB U
pacripefie/ieHie WX TI0 37eKTPOHHBIM CJI0sM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTH B M3MEeHEeHUH CBOMCTB 3/IEMEHTOB M UX COeJUHEHUU B
rpe/iesiax MaJjbIX MePUOZIOB U TJIaBHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

e KJIaCCU(UI[MPOBATh XUMHUUECKHWe 3J/IeMeHTbl, HeOpraHWuecKue BeIlecTBa,
XUMHUeCKre peakluu (M0 UMC/Iy M COCTaBy y4YacCTBYIOLIMX B peakluu
BeILleCTB, MO TeIIOBOMY 3((}eKTy, M0 W3MEHEHUIO CTereHer OKUCIeHUs
XMMHUYECKUX 3/IeMEHTOB);

e XapaKTepH30BaTh (OMMChIBATh) OOI[Ue W cHerUubHUUYeCcKre XUMHUECKHe
CBOMCTBA TMPOCTBIX M CJOXKHBIX BeIlleCTB, TOATBep)KJas OMHCaHue
rpUMepaMu MOJIEKYJIIPHBIX U MOHHBIX YpaBHEHUUM COOTBETCTBYIOLUX
XUMHUUECKHX peakiyi;

e COCTaBJISITb YPaBHEHUSI 37IEKTPOIMTUYECKOW JUCCOLMALIUM KUCJIOT, Iei0uei
Y COJIed, TI0/IHbIe ¥ COKpAIl[éHHbIe YPaBHEHUs peaKidii MOHHOTO oOMeHa,
ypaBHEHUS peaklui, MOATBEPKJAOIINX CYLeCTBOBaHHWE TeHeTUUYeCcKOou
CBSI3U MeXX/ly BellleCTBaMH pa3/IMuHbIX K/1aCCOB;

e DACKpBIBaTh  CYL[HOCTb  OKHUC/IUTEIbHO-BOCCTAHOBUTE/IbHBIX  peaKLui
IIOCPe/ICTBOM COCTAB/IEHHS 3/IEKTPOHHOr0 OajlaHCca 3TUX peaklui;

¢ IPOTHO3MPOBAaTh CBOMCTBA BellleCTB B 3aBUCHMOCTH OT HMX CTpPOEeHMS,
BO3MOXXHOCTH TIPOTEKAHHSI XUMHUECKMX IIpeBpalljeHuid B Pa3/TUUYHBIX
YCIOBUSIX;

e BBIYUCJISITE OTHOCUTE/IbHYI0 MOJIEKY/ISIPHYI0 M MOJISIDHYHO MacChl BeIlleCTB,
MacCCOBYHO [IO/IF0 XWMHWYECKOro 3jieMeHTa no ¢opmyJie COoeAUuHEeHUs,
MacCOBYH) [IO/F0 BelleCcTBa B pacTBOpe, TMPOBOAUTb PpaCUEThbl MO
YPaBHEHUIO XMMHUUYECKOU peaklvu;

e cOO/MIOZIAThL TIpaBW/a T0J/Ib30BaHUSI XUMUUYECKOM TMOCy/iol U J1abopaToOpHbIM
obopy/ioBaHHEM, a TakKe TIpaBWIa oOOpalleHHus C BelecTBaMy B
COOTBETCTBHUM C HWHCTPYKLMSMM TI0 BBITOJIHEHHIO J17aDOPATOPHBIX
XUMHUUECKUX OTBITOB TIO TIOMy4YeHWIO W CoOHMpaHWIO Ta3000pa3HbIX
BellleCTB (aMMMAKa U yIJIEKKC/IOTO ra3a);

 TIPOBO/JMTH peakiiu, TIOATBep)KAatolle KaueCTBeHHbIM COCTaB Pa3/IMUHbIX
BeII|eCTB: paclio3HaBaTh OIBITHBIM IMyTEM XJIOpPHUA-, GpoMui-, UOAW[-,
KapboHat-, docdar-, cunukar-, cynbdaT-, TUAPOKCU/-UOHBI, KaTUOHbI
aMMOHUSI YU WOHBI W3y4YeHHBbIX MeTa/l/IOB, MPUCYTCTBYIOI[e B BOZAHBIX
pacTBOpax HeOpPraHWYeCKHX BelllecTB;

e IPUMEHSITb OCHOBHBbIE OMepalii MbICUTE/bHON [esaTebHOCTU — aHalnu3 1
CHUHTE3, CpaBHeHHe, 0000IeHHe, CHCTeMaTH3allil0,  BBISBIEHHUE
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MPUYMHHO-C/IeICTBEHHbIX CBSI3eM — [JI1 U3y4YeHUs] CBOWMCTB BEIECTB U
XUMHUUECKUX peakluM, eCTeCTBeHHO-HayyHble MeTOAbl TI0O3HaHUSI —
HaO/ofieHre, M3MepeHue, MOJeIMpOBaHUe, SKCIEpPUMEHT (peabHbIM U
MBbIC/IEHHBIM).
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TEMATNUYECKOE IINIAHUPOBAHUE

9 KJIACC
JJ/IeKTPOHHBIe M (poBbIe BocniuraTenbHbIA MOAYJ/Ib
Ne n/nn Tema ypoka Ko/muectBo P wmpp a
oOpa3oBaTe/IbHBIE PeCcypChI
4acoB
Pa3pen 1. BenjecTtBo 1 XuMH4yecKue peaknum
[Tepuoanueckuii 3akoH. [Tepuogruueckas YcraHoBieHre JOBepUTE/IbHBIX
proa PHOA Bbubmmoreka IIOK N AOBEP
1 CrCTeMa XUMUYeCKUX 3y1emeHTOB [. U. 1 OTHOLLIEHUN MeXIYy
https://m.edsoo.ru/00adb59e
MeHpeneeBa re/larorueckuM paboTHUKOM
5 Kraccudukaryst 1 HOMeHK/IaTypa { Bubmoreka LIOK Y ero 00yyJaroImmMucs,
HeOpraHWuYeCKUX BellleCTB https://m.edsoo.ru/00adb7e2 CrOCOOCTBYFOLX
3 Knaccudukaiys XuMUueCcKUx peakiyi 1 bubmmoreka LIOK H?HTHBHOMY BOCHPEIHTH}O .
10 pa3/IMYHbIM IIpHU3HAKaM https://m.edsoo.ru/00adbcb0 ODYHAIOMIMMHCA TPEDOBAHMH 1
. MPOCK0 Te1Iaroruyeckoro
[ToHsiITME O CKOPOCTH XUMHUUECKOU
Bubmoteka IJOK pabOTHMKA, TPUBJIEUEHUIO X
4 peakiuu. [IoHATHE O TOMOT'€HHBIX U 1 o
https://m.edsoo.ru/00adbe9a BHMMaHUS K 00CysKlaeMoii Ha
reTepOreHHbIX peakLUsX
ypoke uHdopMaluu,
Teopus 3/1€KTPOUTUUECKOU
5 I/IC(IZ)O ua I/II/IpCI/IJII:HbIe 1 cy1abble 1 Bubmaorexa [TOK e I/D‘('
A HHatui. https://m.edsoo.ru/00adcd68 TIO3HABATE/TbHOM
SJIEKTPOJIUTEI JlesATe/IbHOCTH;
6 VloHHbIe ypaBHEHHUsI peakLui 1 Bubmaorexa [TOK
P peaxn https://m.edsoo.ru/00add448
bubmmoreka IIOK
7 OO6o01TIeHMe U cUCTeMaTH3alus 3HAHUN 1
. H https://m.edsoo.ru/00addd12
8 [TpakTrueckast pabota Ne 1. «Pemerue 1 bubmioreka LIOK
3KCIIepMMEeHTaJ/IbHbIX 3a/1au» https://m.edsoo.ru/00addbfa
9 KontpospHast pabota Ne2 1o Teme 1 bubmioteka LIOK
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«ONeKTPOIMTAYeCKast JUCCOLUALVS.
XHUMHUUeCKHe peakljy B pacCTBOpax»

https://m.edsoo.ru/00addecO

Pa3pgen 2. HemeTa/uibl M UX COeAUHEHMS

OO0r11ast xapaKTepUCTHKA ra/loreHOB.

10 XyMHUUeCKre CBOMCTBA Ha IIpUMepe Bubmaorexa [TOK
P P https://m.edsoo.ru/00addfe?
xJjiopa
AnnotponHble MOAU(UKALIUY CEPBI.
11 Haxo ; eHue ce 13/:1L I/ICbEé c:e I/IHEI:})II/Iﬁ B Bubmaorexa [TOK
A P f‘ https://m.edsoo.ru/00ade64a
npupoje. XuMHUUYeCcKre CBOWCTBA Cepbl
1 CepoBojiopo/i, cTpoeHue, huznueckre u Bbubmmoreka LIOK
XUMHUYECKHe CBOHCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KUCIIOTAa,
2 Bbubmmoreka LIOK
13 ¢busnyeckre U XMMHUECKHe CBOMICTBA,
https://m.edsoo.ru/00adea28
MpUMeHeHHe
OO011iast XxapaKTepyUCTHKa 371eMeHTOB VA-
14 rpymnmsl. A30T, paclipoCTpaHeHue B bubmioreka LIOK
npupoge, pusnyeckre 1 XUMUUeCKue https://m.edsoo.ru/00adeea6
CBOMCTBa
15 AMMMaK, ero pusnuecKkre U XMMA4YeckKue bubmioteka LIOK
CBOMCTBA, NOJIy4YeHre U [IPUMeHeHne https://m.edsoo.ru/00adf004
I[TpakTrueckast pabota Ne 3 o Teme
16 «IlonmyueHre aMMHaka, U3yueHue ero Bubmorexa [IOK
i y - 1By https://m.edsoo.ru/00adf180
CBOUCTB»
17 A30THasi KUC/IOTa, eé (husnueckue 1 Bbubmmoreka IIOK
XUMHUYECKHe CBOHCTBA https://m.edsoo.ru/00adf306
18 ®ocdop. Okcup dhocdopa (V) u bubmmoreka LIOK

docdopHas KucnoTa, pusnueckue u

https://m.edsoo.ru/00adf68a

[TpuBneueHre BHUMaHUS
00yuaroImuxcs K 1eHHOCTHOMY
acIieKTy U3y4aeMbIX Ha yPOKax
SIBJIEHUH, OpraHU3aLUs UX
paboTHI € TTOTy4aeMoi Ha
YPOKe COLIMaIbHO 3HAaYMMOM
vHopmaryei —
WHULUMPOBaHMeE ee
00CyX/1eHus], BbICKA3bIBAHUS
00yUaroIMHUCs CBOETO
MHEeHWUsI T10 ee TI0BOJTY,
BbIPaOOTKHU CBOETO K Hel
OTHOIIIEHHUST;

VHnIrpoBaHue U MojiepKKa
HCClie/loBaTeMbCKOM
JiesITeIbHOCTH 00YYaroIXCs B
paMKax peanv3alii MU
WH/IUBU/ya/IbHBIX U
TPYIIIOBBIX
WCCJIe/J0BaTe/TbCKHUX ITPOEKTOB,
YTO JIACT 0OyYarOIAMCS
BO3MO)KHOCTB ITpUo0OpecTH
HaBBIK CAMOCTOSITE/TEHOTO
pelleHusl TeOpeTUUeCKOn
1po0JIeMbl
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XUMUYECKHe CBOMCTBA, MOyueHre

Yrnepos, pacripocTpaHeHue B IIPUPOJE,

Bbubmmoreka IIOK

19
bu3nueckre U XUMHUUYecKre CBOMCTBa https://m.edsoo.ru/00adfd9c
Oxkcupsbl yraeposa, ux pusuueckue u
20 XUMHUYECKHe CBOMCTBA. DKOJIOrMYecKre Bbubmmoreka IIOK
npo0JieMbl, CBSI3aHHbIE C OKCU/IOM https://m.edsoo.ru/00adfebe
yryiepoza (IV)
, Bbubmmoreka IIOK
21 YrosbHasg KUC/I0Ta U eé cou 4
https://m.edsoo.ru/00ae006¢
I[TpakTrueckast pabota Ne 4 o Teme
99 "[loyueHue yryieKUc/iIoro rasa. bubmioreka LIOK
KauecTBeHHast peakijisi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HOH"
. bubmuoreka IIOK
23 KpeMHui 1 ero coeuHeHus 4

https://m.edsoo.ru/00ae080a

Pa3pgen 3. MeTanabl 4 X COeJUHEHUS

24 OO0r1iast XapaKTepUCTHKa XUMUUECKUX bubmmoreka IIOK
3/1eMeHTOB — MEeTaJ/I/IOB. https://m.edsoo.ru/00ae103e

o5 OG611pe cr1ocoObl M0TyUeHNs! MeTaslIoB. Bbubnuoreka LIOK
CnnaBsl https://m.edsoo.ru/00ae1156

26 [TonsiTHE O KOPPO3UY MeTa/lVIOB Bubmorexa [IOK
pP https://m.edsoo.ru/00ae1278

57 [Ien0uHBIe METasIBI bubmioteka LIOK
OKcyp! U TUAPOKCUIBI HATPUS U Ka/lust https://m.edsoo.ru/00ae14b2

28 [TleslouHO3eMe IbHbIe MeTa/lIbl — bubmoteka LIOK
KaJ/IbLIUK U MarHuu https://m.edsoo.ru/00ae15e8

29 AnMOMUHUR bubmioteka LIOK

VHuLMMpoBaHue U MoAepKKa
HCClie/loBaTeMbCKOMU
JiesITeIbHOCTH 00YYaroIXCs B
paMKax peanv3aliy UMU
VH/IMBU/yalbHBIX U
IPYTIOBBIX
WCC/IeloBaTe/IbCKUX TIPOEKTOB,
YTO JACT 00YUarOIMCS
BO3MO)KHOCTB ITpUo0OpecTH
HaBbIK CAMOCTOSATeTbHOTO
pelleHusl TeOpeTUUeCKOn
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AmdoTepHbIe CBOMCTBa OKCHUJA U
TU/IPOKCHA

https://m.edsoo.ru/00aelc64

1po0IeMBI.

XKeseso Bu6 LIOK
nbnmoreka
30 OKcuabl, THAPOKCUABLI U comu »Kesie3a (11 1
A AP A (I https://m.edsoo.ru/00ae1d86
v xese3a (I1I)
I[MpakTrueckast pabota Ne 7. Perienue
31 SKCIIepUMeHTa/IbHbIX 3a/iau 110 TemMe 1 Bbubnuoreka LIOK
«Barkaeme MeTasbl U UX https://m.edsoo.ru/00ae3de8
CoeJMHeHUs»
KonrpospHast pabota Ned o Teme
32 «BaxkHeu1me MeTanIbl U UX 1
COoeIVTHEeHUI»
Paszpen 4. Xumus U oKpysKamias cpeja
33 BellecTBa 1 MaTepurasbl B MIOBCEJHEBHOU 1 bubmmoreka IIOK Opranu3anius 1medcrBa
JKHW3HH Ue/ioBeKa https://m.edsoo.ru/00ae3f50 MOTHMBUPOBAHHBIX U
3pPY/IUPOBAHHBIX 00YUarOIIIAXCS
. Ha/J| X HeyCIeBarLuMU
XVMHYeCcKoe 3arpsisHeHue OKpy Karolen
6 OK O/JJHOK/IACCHHUKaMH, JaroIliero
34 CpeAb! 1 bubmiorexa I 00yyJaroIMMcst CoLranbHO
Posb XMKH B pellieHUr 5KOJI0TUYeCKUX https://m.edsoo.ru/00ae4270 o
3HAUMMBbIW OMBIT
npobJsiem N
COTPYAHUYECTBA U B3aMHOU
MOMOLLIA
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME
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