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COJAEPKAHUE OBYYEHUA

9 KUIACC

BemecTBo M XMMHYECKas peaKkuus

[lepuonnueckuii 3akoH. Ilepuonuueckas cucrema xumuueckux snemeHToB J[. M. Menneneena.
CrpoeHue aroMoB. 3aKOHOMEPHOCTM B H3MEHEHMM CBOMCTB XMUMHYECKHMX 3JIEMEHTOB IEPBBIX TPEX
IIEPUOJIOB, Kallhs, KalbUusd M HX COCAVMHEHUHM B COOTBETCTBUM C IIOJIOKEHHEM DJIJIEMEHTOB B
[lepuonnueckoii cucteMe U CTPOCHUEM MX aTOMOB.

Crpoenue BemecTBa: BUAbl XUMHUECKOW CBA3U. THIIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTb
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Krnaccudukanus u HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XUMHYECKHE CBOICTBA BEIIECTB,
OTHOCSIIMUXCA K pa3Iu4yHbIM KJIacCaM HEOPraHWYeCKUX COEIWHEHMI, TIEHEeTHYecKas CBA3b
HEOPraHWYECKHUX BEIECTB.

Knaccudukanus XUMUYECKHMX pEaKIUi MO pPa3IMYHBIM NpU3HAKaM (10 YHCIYy M COCTaBy
YYaCTBYIOUIMX B PEAKIMU BEIIECTB, IO TEIJIOBOMY AI(PQEKTy, MO0 HM3MEHEHHIO CTEIEHEH OKUCIICHUS
XUMHUYECKHMX 3JIEMEHTOB, IO OOpaTUMOCTH, IO YYAaCTHUIO KaTajln3aropa). DK30- U 3HJIOTEPMHUYECKHE
peaklyy, TePMOXUMHUYECKUE YPABHEHMUS.

[TonsTe o ckopocTu XuMuyecko peakuuu. [loHsTue 00 OOpaTUMBIX M HEOOPATUMBIX
XAMHYECKUX peakuusix. [IoHATHE O TOMOreHHBIX M TE€TEPOreHHbIX peakuuax. [loHsTMe O Karamuse.
ITonsiTue 0 XxuMHUUYeCKOM paBHOBeCHH. DaKTOpbI, BIMAIONIME HA CKOPOCTh XMMHYECKOW pPEAKLHUU U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKHMCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLUU, ANEKTPOHHBIA  OamaHc OKHUCJIUTENIBHO-
BOCCTaHOBUTENBbHON peakuuu. CocTaBIeHUE YPAaBHEHUN OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKLIUMN C
UCTIOJIE30BaHUEM METOJIa AIEKTPOHHOTO OajaHca.

Teopust 37IEKTPOIUTUYECKON AUCCOLMALMHU. DIEKTPOJIUTHI U HEJIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOLMALIMM BELIECTB C Pa3IMUHBIMU BUJAAMH XMUMHYECKOUM CBsA3U. CTENEeHb JAMCCOLUALINH.
CuiibHbIC U CJ1a0bIe DJIEKTPOIUTHL.

Peakuyu noHHOro oOMeHa. YcioBHs MNpOTEKaHWs peakUUid HOHHOTO OOMeHa, IOJIHbIE W
COKpall€HHblE HMOHHBIE ypaBHEHHMs peakuuil. CBOHCTBA KHUCIOT, OCHOBAaHMW M COJEH B CBETE
MpEJCTaBICHU 00 SMEKTPOIUTHUECKON auccormanyu. KauecTBeHHbIe peakiuu Ha HOHBL. [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C MOJEISAMHU KPUCTAUIMYECKUX PELIETOK HEOPraHMYECKUX BELIECTB — METAJLUIOB U
HeMeTaluioB (TpaduTa W anmasa), CIOKHBIX BEIIECTB (XJIOpHa HATpPUs), UCCIEAOBAHHE 3aBUCHUMOCTHU
CKOPOCTHM  XHMHYECKOW peaknuu OT BO3AECMCTBHUS  pa3iaMuHbIX  (PAKTOPOB,  HCCIIEOBAHUE
3JIEKTPONPOBOJHOCTH PAaCTBOPOB BEIIECTB, MpOLECCa IUCCOLUMALMNA KHUCIOT, IIEJIOYed M  CoJed
(BO3MOXKHO HCIIOJIb30BaHHE BUJEO MAaTEPHUaNOB), MPOBEAEHHE OMBITOB, WILIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUsl peakluid MOHHOTO oOMeHa (0OpazoBaHHE OcCajlika, BBIIEICHHE Ta3a, 0Opa3oBaHHE BOJIBI),
OTBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluuil (TopeHne, peakiuu
pa3ioKeHusl, COEIMHEHUs), PACIO3HABaHWE HEOPraHMYECKHX BEIIECTB C IMOMOUIbI0 Kau€CTBEHHBIX
peaKkuMii Ha HOHBI, PELIEHNE DKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTanbl 1 UX cOeAUHEHUSA

OOmiass xapakTepucTuka ranoreHoB. OcoOEHHOCTH CTPOECHUS aTOMOB, XapaKTEpHbBIE CTENEeHU
okucnenus. CtpoeHue U GU3NIECKHE CBOMCTBA MPOCTHIX BEIIECTB — TAJIOT€HOB. XUMHUYECKHE CBONMCTBA
Ha TpuMepe XJopa (B3auMOJICHCTBUE C METaJUIaMH, HEMETAIIJIaMH, Iiesio4aMu). XiopoBoaopos. ComnsHas
KHUCJIOTa, XMMHYECKHE CBOMCTBA, IOJy4YeHUE, NpUMEHEeHue. JlelcTBUE XJIopa U XJIOPOBOAOpPOAA Ha
OpraHu3M 4YeJoBeKa. BaxkHelme XJI0puasl U UX HAXO0XKACHUE B IPUPOJIE.



OO6mas xapakrepuctuka 31eMeHToB VIA-rpynmnsl. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
crerieHu okucneHus. CTpoeHne M (pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAA M CEpHI.
AnnoTrponHbie MOAU(MUKAIIMK KHCIOpPOJa W Cepbl. XUMHYECKHE CBOWCTBa cepbl. CepoBomopon,
CTpoeHue, ¢uznyeckue M XuMudeckue cBoicTBa. OKCHIBI Cepbl KaK IPEACTABUTENN KHCIOTHBIX
okcunoB. CepHas KHCIOTa, (PU3MUECKHUE M XMMUYECKHE CBOWMCTBA (0OIIME KaK MPEeICTaBUTENs Kiacca
KUACJIOT U crhenuduueckue). XUMUYECKUE PEaKIUH, JIeKAl[Me B OCHOBE IMPOMBIIUIEHHOTO Crocoda
HOJy4eHUs1 CepHOM KHcaoThl. [IpumeHeHune cepHoil kucioTbl. ColM CEpHOM KUCIIOTHI, KayecTBEHHas
peakuus Ha cyiabgar-uoH. HaxoxaeHue cepbl U €€ COeIMHEHUH B Mpupoje. XMMHUUYECKOe 3arps3HEeHue
OKpY’Karollel cpeabl COCAMHEHUSAMM cepbl (KUCIOTHBIE IOXKIU, 3arps3HEHHE BO3/1yXa U BOJOEMOB),
CTHOCOOBI €r0 MpeI0TBPAIICHUS.

OO0mas xapakTepuctuka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpHbIC
CTENIEHU OKHUCIEHHs. A30T, paclpOoCTpaHEHME B HpPUPOZE, (PU3MUECKHE U XUMHUYECKHE CBOWCTBA.
Kpyrosopor azora B mpupoae. AMMHak, ero (u3M4ecKMe M XHMHYECKHE CBOMCTBA, NOJIy4YEHHE U
npumMeHenne. Comu aMMOHHS, WX (PU3MUECKHE M XMMHUYECKHE CBOICTBa, mpuMeHeHue. KauectBeHHas
peakiysi Ha MOHBI aMMOHUS. A30THas KHCJOTa, € moiydeHue, (Gu3nyeckrue W XUMHUYECKHE CBOWCTBA
(oOme Kak IMpeacTaBUTENs Kiacca KUCIOT U crneuupuyeckue). Vcnosnab3oBaHue HUTPATOB U COJEH
aMMOHHUSI B KayecTBE MMHEPAJIbHBIX YyHN0OpeHuil. XUMHUYEcKoe 3arpsi3HEHHE OKpYXKaIoLIeH Ccpeabl
COCAMHEHUSIMU a30Ta (KUCIOTHBIC JOXKIHM, 3arpsi3HEHHE BO3/1yXa, MOYBHI U BOAoEMOB). Docdop,
ayotponHble Moaudukanuu docdopa, dusmdeckne u xumudeckue coiictBa. Oxcun ¢ocehopa (V) u
dochopHas kucnora, GpuMUeCKue U XMMHUYECKHUE CBOMCTBa, noiydeHue. Mcnosnb3oBanue docdaros B
Ka4yeCcTBE MUHEPAJIbHBIX y10OpEHUH.

OO6mas xapakrepuctrka 35meMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHEIC
CTETICHU OKHUCIICHHsS. YTIIEPO, aJUIOTPOIHbIE MOAN(HUKALINY, PaCIPOCTPAaHEHNE B IpUpoae, pusmueckue
U XHUMUYeckue cBoiictBa. Ancopbuusa. KpyroBopor yriepona B mpupoge. OKcuIbl yriepoja, HX
¢u3nyeckue U XMMHUYECKHE CBOICTBA, NEHCTBHE HA >KHUBbIE OPIaHU3MBI, MOJY4YE€HHUE U NPUMEHEHHE.
Okojoruyeckue npobiieMsl, cBsi3aHHbIe ¢ OKcujoM yriepona (1V), runoresa riiod6asbHOr0 NOTEIUIEHUS
KJIMMAaTa, TapHUKOBBIN 3P PeKT. YTombHas KUCIOTa U e€ COMH, UX (PU3NIECKHe U XUMHUECKUE CBOWCTBA,
nojy4yeHue u npuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-MOHBL. Vcrnonb3oBaHue kapOOHATOB B
OBITY, MEJIMIIMHE, IPOMBIIIUIEHHOCTH U CEILCKOM XO3sIHCTBE.

[lepBoHayabHBIC TIOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COEAMHEHUSX yriepojaa (MeTaH,
9TaH, YTUJICH, alleTUIICH, TAHOJ, TIIMIEPUH, YKCyCHas KUcioTa). [IpupogHble HCTOYHUKH YTIIEBOOPOIOB
(yromp, NpUpOAHBIA Ta3, HePTb), NPOIYKTHI HMX MmepepaboTku (O€H3MH), MX poilb B OBITY U
OpOMBIIITIEHHOCTU. [IoHATHE 0 OMOIOTHYECKH BaXKHBIX BEILECTBAX: XKUpaX, OesIKax, yrieBojax — M MX
POJIH B KU3HH YelloBeKa. MaTtepraabHOe eIMHCTBO OPTaHMYECKUX U HEOPTAaHWYECKUX COEIMHEHHIA.

KpemHuuii, ero ¢usnyeckne m XMUMHUYECKHE CBOMCTBA, MoiydyeHne W mnpuMmeHeHue. CoenuHEeHHUs
KpeMHus B mpupoge. OOmme mnpexacraBieHuss o0 oxcuge kpemHus (IV) u kpemHHEBOH Kuciore.
CunMkatel, X HMCIIOJIB30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BakHellne cTpouTenbHbIe MaTepHalbl:
KepaMHKa, CTEKJIO, IIeMeHT, O0eToH, xkene300eToH. [IpoGiembl 0e30MacHOr0  MCHOJIb30BAHUS
CTPOMTENBHBIX MaTEPHAIOB B TIOBCETHEBHOM KHI3HH.

Xumuueckuii IKCnepumenm:

u3yuyeHre oOpa3loB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJIIHOM KHCJIOTBI, IPOBEICHHE
Ka4eCTBEHHBIX pEaKIHWid Ha XIJIOPUA-UOHBI W HAONIOJEHHE MPHU3HAKOB WX TPOTEKAHUS, OIBITHI,
oTpaxaromme (U3NYECKHe W XHWMHYECKHE CBOWCTBA TAJIOTEHOB M WX COEAWHEHHWHA (BO3MOXHO
UCIOJIb30BaHUE  BHUJIEOMATEpUANIOB), O3HAKOMJIEHME ¢ oOpaslamMu XJIOpUAOB  (TaJOreHuioB),
O3HaKOMJIEHHE C 00pa3lamMu cepbl U €€ COeJUHEHUSMHU (BO3MOKHO HCIOJIb30BaHKUE BUAEOMATEPHUAIIOB),
HaOJro/IeHne Tporiecca OOYTIIMBAHMS caxapa IOJ JCHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI,
U3Yy4YEeHHE XUMUYECKHX CBOICTB pa30aBIe€HHON CEpHON KUCIOTHI, IPOBEACHHE KaueCTBEHHOM peakliuy Ha
cynb(ar-uoH M HaOIIOAEHUE IMpH3HaKa e€ MPOTeKaHMs, O3HAKOMIIEHHE C (PU3MUYECKUMH CBOWCTBAMH



azoTa, ocdopa u UX cCOeAMHEHUN (BO3MOXKHO HCIOJB30BaHNE BHUICOMATEPHATIOB), 00pa3iiaMu a30THBIX
u (ochopHBIX ymoOpeHU#, MOIydeHHe, COOMpaHUe, pacro3HABaHWE W U3YYCHHE CBONCTB aMMHUAKa,
IIPOBEJICHNE KAueCTBEHHBIX peaklUuid Ha HMOH aMMOHMS U ¢ocdaT-uOH U U3yuyEHUE IMPU3HAKOB HUX
IPOTEKaHUs, B3aUMOJEUCTBHE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C MeAbl0 (BO3MOXHO
UCTIOJIb30BaHUE BHJICOMATEPUANIOB), M3YUYE€HUE MOJETCH KPUCTAJUIMYECKHX PEHIETOK aiMasa, rpadura,
dymiepeHa, 03HAKOMIIEHHE € MPOILIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM yIIIEM U
YCTPOMCTBOM NMPOTHUBOra3a, MoJyuyeHUue, COOMpaHue, paclio3HaBaHUE U HM3Y4YEHHE CBOWCTB YIJIEKHCIIOTO
ra3a, IpoBEJCHHE KAYeCTBEHHBIX peaklUuid Ha KapOOHAT M CHJIMKAT-HOHBI M H3y4Y€HUE MPU3HAKOB HX
INPOTEKaHUs,  O3HAKOMJIEHME €  NPOAYKUMEH  CHJIMKAaTHOW  IPOMBILUIEHHOCTH,  pElICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeMe «BakHeillre HeMeTauibl U UX COSAUHEHUS».

MeTa/Jibl M MX COeTUHEHUS

OO0miass XxapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — METa/NIOB Ha OCHOBAaHMM HMX TOJOXKEHUS B
[lepuonnueckoi cucreme xumuueckux anemeHToB [[. M. MennaeneeBa u crpoenust atomoB. CTpoeHue
MeTauioB. MeTayuinueckasl CBsi3b M METaUIMYecKas KpUCTauIMuecKas pemérka. DIeKTPOXUMUUYECKUN
pAI HampspDKEHWH MetauioB. (DU3MYECKHMe W XUMHUYECKHe cBOWcTBa MeTayioB. OOmme CrocoOsl
nosyuyeHus: MetauioB. [loHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3HH.
Cmnagsl (CTalb, YYT'YH, TIOPATIOMUHUN, OPOH3a) U UX TPUMEHEHUE B OBITY U IPOMBIIITIEHHOCTH.

[Ilenounble MeTamibl: MOJNOKEHUE B llepuommueckoil cucreme XMMHYECKHX d3jieMeHToB /[l .
MenneneeBa, CTpOCHUE MX aTOMOB, HaXOXIEHUE B mpupoje. Puznueckrue U XUMHYECKUE CBOMCTBA (Ha
npuMmepe HaTpus U Kanus). OKCUIIbI U THAPOKCUABI HATPUS U Kanus. [I[puMeHeHue IeI0UHbIX METaIOB
U UX COCIUHEHUHN.

[[{erouHO3eMENBbHBIE METAUIBI MArHUW M KalbLUM: IOJOKEHHE B llepumonnueckoin cucreme
XuMH4ecKux 3jieMeHToB /. 1. MeHneneeBa, CTpoeHHE UX aTOMOB, HaXO0KJIeHUE B ipupoe. uznueckue
U XUMHYECKHE CBOMCTBA MarHus W Kajblus. BaxHeimme coenuHeHUs Kanblus (OKCHUI, THAPOKCHI,
conu). JKEcTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nonoxenue B [lepuonnueckoil cucreme xumudeckux anemeHToB Jl. M. Menneneesa,
CTPOCHHME aToMa, HaxoXJeHue B mpupoje. DuU3MYecKHe W XUMUYECKHE CBONCTBA QIFOMUHUS.
AmMdoTepHbIe CBONCTBA OKCHIA U THUIPOKCHUIA ATFOMUHHUS.

Kene3o: nmonoxenue B Ilepmonnueckoid cucreme xumudeckux snemeHtoB JI. M. Menneneesa,
CTPOCHHME aToMa, HaxokJeHue B mpupoae. dusnyueckue U XUMHUUECKHE CBOMCTBa kene3a. OKCUIbL,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBolicTBa U MOTyUYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C OOpa3laMd METalIOB M CIUIaBOB, UX (PU3WYECKUMHU CBONCTBaAMH, H3Yy4CHHE
pe3yabTaTOB KOPPO3UM METAJUIOB (BO3MOXHO UCIIOJIb30BAaHHWE BHACOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICCTBUSL OKCHJIa KaJbIlMsg U HATpUsl C BOJOW (BO3MOXXHO HCIIOJB30BaHUE BUIEOMATEPHAIIOB),
UCCIIEIOBAaHNE CBOMCTB >KECTKOM BOJBI, TpoIlecca TOPEHHS >Kele3a B KHUCIOpoAe (BO3MOXKHO
UCIIONIb30BaHNE BUIEOMATEPHUAIOB), TPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX PeaKlMii Ha MOHBI: MarHus,
KaJIbLIMs, aTlOMUHMs, 1TMHKa, xene3a (1) u xxenesza (111), menu (I1), HaGa01eHNE U ONIMCaHKE TTPOLIECCOB
OKpalllMBaHWs TUJIJAaMEHW HMOHAMHM  HATpHUs, Kajdusg MW Kajblusg (BO3MOXXHO  HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), UCCIIeIOBaHEe aM()OTEPHBIX CBOMCTB TMAPOKCHIA aTIOMUHUS M TUAPOKCHUJA IIMHKA,
pElIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BajkHelllne MeTasulbl U UX COCTUHEHUS.

XuMHus M OKpYyKaoLias cpeaa

BemectBa u MaTepuainbl B MOBCEIHEBHOM JKU3HM 4elloBeKa. be3onacHoe MCIoib30BaHUE BEIIECTB
U XUMHUYECKUX peakiuii B ObITy. [lepBas moMoIs Ipu XUMHUECKUX 0KOTaX W OTPABICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKpyXkaroled cpeasl (mpenenbHas JOMyCTUMas KOHLEHTpanus
BenlecTs, gainee — [1/1K). Ponp XxuMuu B perieHuu 3K0J0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHrue o0pa3IoB MaTepralioB (CTEKIIO, CIIaBbl METAIJIOB, MOJIMMEPHBIE MATEPUATIBI).



Mesicnpeomemnuie céasu

Peanuzanus MeXNnpeaMETHBIX CBsI3€d NPU M3YYEHMHM XMMHM B 9 Kilacce OCYLIECTBIIAETCS 4epes
VICTIOJIb30BaHME KaK OOIINX €CTECTBCHHO-HAYYHBIX OHATHH, TaK U MOHSTHH, SBISIOIIIXCS CUCTEMHBIMH
JUIsl OTACIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOTO IUKIIA.

OO01mue ecTeCTBeHHO-HAYYHbIC TTOHSTH: HAYYHBIN ()aKT, THIIOTE3a, 3aKOH, TCOPHSs, aHATTN3, CHHTE3,
KIaccuUKaus, NePUOJANIHOCTb, HAOIIOJICHNUE, IKCIICPUMEHT, MOJCIMPOBAHUE, U3MEPEHHE, MOJCIb,
SIBJICHHE, TAPHUKOBBIN 3 (PEKT, TEXHOJIOTHsI, MATEPUATIBL.

duszuka: Marepus, aToM, dJIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKJIUJI, U30TOIIbI, PAAHOAKTUBHOCTD,
MOJICKYJIa, O3JCKTPUYCCKHHA 3apsj, NPOBOJHHUKH, MOJYIPOBOJAHUKH, JUICKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHHME BEIIeCTBAa, Tra3, pacTBOP, pPacTBOPUMOCTH,
KpucCTallin4yeCcKasd peméTKa, CIIJIaBBI, (I)I/I3I/I‘-IeCKI/IC BCJIMYMHBI, CAWHUIBI HU3MCPCHUA, KOCMHUYCCKOC
IPOCTPAHCTBO, TUIAHETH, 3BE3/1b1, COIHIIE.

buonorusi:  dorocunres, npixaHue, Ouocdepa, OSKOCHCTEMa, MHHEpAIbHBIE yIOOPCHUS,
MUKPO3JICMCHTBI, MAKPO3JICMCHTLI, TUTATCIIbHBIC BEIICCTBA.

['eorpadusa: armocdepa, ruapocdepa, MUHEpaANbl, TOPHbIE MOPOIBI, IOJE3HBIE HCKOMAeMBbIE,
TOILTUBO, BOJJHBIEC PECYPCHL.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO O0ILIEro 00pa30BaHMsI JOCTUTAIOTCS B
Xo/le OOy4YeHHs] XUMHH B E€AMHCTBE y4eOHOW M BOCIHUTATEIHHOW JEATEIHPHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU  POCCUUCKUMH  COIIMOKYJIBTYPHBIMM M  JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH,
IPUHITHIMHU B OOIIECTBE NMPaBUIAMH U HOPMaMU MOBEACHUS U CIIOCOOCTBYIOT MPOIIeccaM CaMOIIO3HAHUS,
CaMOpa3BUTHUSA U COLIMATM3ALUHU 00yJaIOIINXCS.

JIM9HOCTHBIE PE3yIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTHUBHBIX [IEHHOCTHBIX OPUEHTALIUNA U PACHIUPEHHE OIbITA JICSITEIIbHOCTU HA €€ OCHOBE, B TOM YHUCIIE B
YacTHU:

1) naTPHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPUYECKOMY UM HAYYHOMY
HACJICIUIO, TIOHUMAaHUS 3HAYEHUS] XMMHUYECKON HAYKH B JKU3HH COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH
BJIQJIETh JOCTOBEpPHON uHGOpMalMell O TMepeloBbIX JOCTHKEHHSIX U OTKPBITUSIX MHPOBOU U
OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MIPEICTABJIICHHUS O COIMAIIbHBIX HOPMAaxX U MPaBHJIAX MEXKIMYHOCTHBIX OTHOIICHUH B KOJUJICKTHBE,
KOMMYHHUKAaTHBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOM, Yy4eOHO-HCCIeI0BATENbCKOM,
TBOPYECKOH W JPYruX BUAAX AEATEIHHOCTH, TOTOBHOCTU K PAa3HOOOPAa3HOW COBMECTHOH IeSTENbHOCTH
IpU  BBIMOJHEHUU YYEOHBIX, IMO3HABATEIbHBIX 3aJ]a4, BBITOJHCHUH XHWMHUYECKHX HKCIIEPUMEHTOB,
CO3JJaHUU y4EOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOIMOHUMAHHUIO M B3aUMOIIOMOIIM B IPOIIECCE ITOM
yueOHOI N1eATeIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IOBEJCHHE M TOCTYNKH CBOMX TOBapHILEH c
MO3UIMN HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE M XMMHYECKON pEeaKIuu, COOTBETCTBYIOIIWE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U COCTABISIONIUE OCHOBY JJISl IOHUMAaHUS CYIIHOCTH HAy4YHOM
KapTUHBl MHUpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS TMPHUPOABI, B3aUMOCBS3SIX
YeJIOBEKa C MPUPOIHOM CPEOid, O POJTH XMUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIC MOTHUBBI, HAIPABIICHHBIE HA TIOJIYY€HHE HOBBIX 3HAHHUM MO XUMUHU, HEOOXOIUMBIE
UIsE  OOBsICHEHHsI HaOJIOJaeMbIX TMPOIECCOB U SBICHUH, MO3HABaTEeNbHOH, HMH()OPMAIMOHHOW W
YUTATENIBCKON KyIbTYphl, B TOM YHUCJIE HABBIKOB CAMOCTOSTEIbHOM pabOThl C y4eOHBIMU TEKCTaMH,
CIIPaBOYHOM JTUTEPATYPOU, JOCTYITHBIMU TEXHHUYECKHUMH CPEJICTBAMH MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYeHHI0O W TIO3HAHUIO, JF0OO03HATENHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0OOpa30BaHMIO, TPOCKTHOM U UCCIIENOBATENLCKOM JCSATENIBHOCTH, K OCO3HAHHOMY BBIOOpPY
HANPaBIEHHOCTU U YPOBHsI 00Y4YEeHHUsI B TaTbHEHIIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPbI 3/10POBbSI:

OCO3HAHWE IIEHHOCTHU KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBbIO, YCTAHOBKH Ha
3/10pOBbIl 00pa3 >KU3HHU, OCO3HAHWE MOCJIEICTBUN M HENpUATHE BPEIHBIX MPUBBIUEK (yNOTpeOseHus
QJIKOTOJIsI, HAPKOTHKOB, KYPEHHUs), HEOOXOIMMOCTH COOIOICHUS TIPaBUI 0€30MaCHOCTH MPH 0OpallieHun
C XUMHUYECKUMU BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

WHTEPEC K MPAKTUYECKOMY U3YUYeHUI0 TIpodeccrii U Tpyia pa3InyHOTO POJia, YBAKECHUE K TPYAY H
pe3ynbTaTaM TPYAOBOW NIEATEIbHOCTH, B TOM YHUCJIE Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM MO
XUMHUH, OCO3HAHHBIM BHIOOP WHAMBUAYAILHON TPAeKTOPUHU TMPOJIOIDKEHHUS OOpa3oBaHUs C Y4ETOM
JUYHOCTHBIX HWHTEPECOB M CIOCOOHOCTH K XHWMHH, OOIICCTBEHHBIX HMHTEPECOB U TMOTPEOHOCTEH,



YCIIEMIHOM NMPO(eCCHOHANILHOW JAEATENbHOCTH M Pa3BUTHA HEOOXOIUMBIX YMEHHUH, TOTOBHOCTb
a/IalITUPOBAThCS B MPO(ECCHOHANBHOI cpee;

6) IKOJIOrHYeCKOT0 BOCTIUTAHMS:

9KOJIOTUYECKH 11€JIecO00pa3HOe OTHOILIEHHE K MPHUPOJIe KaK UCTOYHHUKY >KM3HM Ha 3eMile, OCHOBE
e CylleCcTBOBaHMS, [NOHMMAHHE LEHHOCTH 3/0pOBOTO U Oe3omacHoro olOpa3a >KU3HM, OTBETCTBEHHOE
OTHOLICHHE K COOCTBEHHOMY (U3MYECKOMY U TCHUXHYECKOMY 370POBBIO, OCO3HAHHE LEHHOCTH
coOuro/IeHHsI IpaBuil O€30IaCHOTO MOBENSHMsI Ipu padoTe C BEIIeCTBAMM, a TAKKE B CHUTYyalMsX,
YTPOXKAIOIIUX 30POBBIO U )KU3HU JIIOIEH;

CHOCOOHOCTH TNPHMEHATh 3HAHMA, MOJydaeMble NPU M3YYEHUM XUMHM, A peIleHHus 3ajad,
CBA3AHHBIX C OKPYXKAIOIIEW IPUPOJHOM CPENOM, Ul IOBBIILICHUS YPOBHS DKOJIOTMYECKOM KYJIBTYpHI,
OCO3HAHMS TJIOOATBHOTO XapaKTepa HKOJIOTMYECKUX IMpOoOJIeM M IyTed HX peIIeHHUs IMOCPEACTBOM
METOJOB XHUMHH, JKOJIOIMYECKOIO MBIIUICHUS, YMEHHUS DPYKOBOJICTBOBAaTbCS MM B II0O3HABaTEIbHOW,
KOMMYHHMKaTUBHOW U COLIMATIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX PpE3YJNbTaTOB  BBIICISIOT 3HAuYuMMbIe I (DOPMUPOBAHHS
MHUPOBO33PEHUS OOIEHAYUYHbIE MMOHATHS (3aKOH, TEOpUs, MPUHIIMII, THIIOTE3a, (aKT, CUCTEMa, IPOIIEcC,
9KCHEPUMEHT U JIPYroe.), KOTOpbIe MCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX IpeIMeTax M
MO3BOJISIIOT HA OCHOBE 3HAHUH U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHON HAYIHOM
KapTUHE MHpa, M YyHHUBEpcajbHble YyueOHble JAeWCTBUS (IIO3HABATENIbHbIE, KOMMYHHKATHUBHBIE,
pEryJsTHBHbBIE), KOTOpble 00ecneuuBalOT (OPMHPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIILHOMY
IUTAHUPOBAHMIO U OCYLIECTBICHUIO YU€OHOH e TeTbHOCTH.

ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHA:

YMEHMSI UCIOJIb30BaTh INMPHUEMBI JIOTMYECKOIO MBIIUIEHUS IIPU OCBOCHUU 3HAHWM: pPacKpbIBaTh
CMBICJI XUMHYECKUX HOHATHH (BBLACIATh UX XapaKTE€pHbIE NPU3HAKM, YCTAHABIMBATH B3aUMOCBS3b C
JIPYTUMH TIOHSTHSMH), HCIIOJIIB30BaTh TOHATUS ISl OOBSCHEHHS OTHCIHBHBIX (AKTOB M SBICHHIA,
BBIOMPATh OCHOBAHUS M KPUTEPUU IS KIACCH(PHUKAIMA XMMUYECKUX BEIIECTB U XMMHUYECKHX PEaKIni,
yCTaHaBJIMBATh MPUYMHHO-CIIEACTBEHHBIE CBA3M MEXIY OOBEKTaMH H3YyY€HUs, CTPOUThH JIOTHUYECKUE
paccyxaeHus (MIHIyKTUBHBIE, 1€yKTUBHBIE, 10 aHAJIOTUHN), eNIaTh BHIBOIBI U 3aKITIOYECHUS;

YMEHHME MpPHUMEHSTh B IIpollecce IIO3HAHWA NOHATHUS (IpeaIMEeTHblE M MeTalnpeIMEeTHbBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH, TPEOOPa30BbIBATh IIUPOKO MPUMEHSIEMbIE
B XMMHUH MOJIEIbHbIE MTPEJCTABICHUS — XUMHUECKUI 3HAaK (CMMBOJ 3JIEMEHTa), XUMHUUEcKasi popmyna u
ypaBHEHHE XMUMMUYECKOW pEaKIMHW — NpU PELIeHUH y4yeOHO-IIO3HABaTEIbHBIX 3a/ad, ¢ Y4ETOM ATHUX
MOJICJIBHBIX TPEACTaBICHUN BBIBIATh M XAPAaKTEPHU30BaTh CYLIECTBEHHBIC IPU3HAKA HW3Y4aeMbIX
O0OBEKTOB — XUMHYECKMX BEUIECTB M XUMHYECKHMX pEaKIMH, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
[IPUYMHHO-CJICACTBEHHBIC CBA3H U IIPOTUBOPEUYUS B U3y4aEMBIX IIPOLECCAX U SABJICHUSIX.

ba3oBble uccienoBaTe/bCKue AeHCTBHA !

YMEHHUE HCIIOJIb30BATh IOCTABIECHHBIE BOIPOCHI B KAa4eCTBE MHCTPYMEHTA MO3HAHUA, a TAKXKeE B
KayecTBE OCHOBBI JUIsi (OPMUPOBAHMS THUIOTE3bl IO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBbIX
CYXKJICHU;

npuoOpeTeHre OmbITa 1O IUIAHUPOBAHUIO, OPraHM3alUMU U  TPOBEJACHHUIO YYCHHMUYECKHX
9KCIIEPUMEHTOB, yYMEHHME HaOII0AaTh 3a XOAOM IIPOLecca, CAMOCTOSTENBbHO MPOTHO3UPOBATH €0
pe3ynbTar, GopMylnupoBaTh OO0OOIIEHHMS M BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOIO OIBITA,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOIETaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH HH(GOPMALIMIO Pa3INYHBIX BUIOB U (hopm
MIPEJICTaBICHUS, TIOTyYaeMyI0 W3 Pa3HbIX MCTOYHHMKOB (HAyYHO-TIOMYJSipHAsl JUTepaTypa XUMHUYECKOTO



COJIep>KaHusl, CIIPaBOYHBIE TTOCOOMsI, pecypchl HTepHETa), KPUTHUECKU OIICHUBATHh MPOTUBOPEUUBYIO U
HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSITh Pa3IUYHbIe METOAbl W 3alpochl MPU MOUCKE W oTOope MHpOpMAIUU U
COOTBETCTBYIOILIMX JIaHHBIX, HEOOXOAMMBIX [UIsl BBIIOJIHEHUS Y4YeOHBIX M I[IO3HABATENBHBIX 3aJ]a4
OmpeAcnEHHOr0 TUIA, MPUOOPETCHHE OmbITa B OO0JIACTH  HCIONB30BaHUS  HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUW, OBJIAJIEHUE KYJIbTYpOH aKTUBHOTO WCIOJB30BaHUS Pa3IHMYHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BbIOMpaTh ONTHUMAaJIbHYIO (OpMY IMpeacTaBieHUs WHDOpMALUU U
WUTIOCTPUPOBATh pelIaeMble 33/JaYd  HECJIOKHBIMH CXEMaMH, JuarpaMMmamu, ApyruMu GopMaMu
rpaguKu U UX KOMOUHAIUSIMH,

YMEHUE HCII0JIb30BaTh U aHAJM3UPOBATH B MPOLIECCE YUEOHOM U NCCIIeA0BATENBLCKOM JeSITEIbHOCTH
UH(GOPMAIIMI0O O BIUSHUM IPOMBIIIJICHHOCTH, CEIHCKOTO XO3SHCTBA M TPAHCIOpPTAa HA COCTOSIHHE
OKpY>Karollel MpUpOTHON CPEIbI.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHsI 33J]aBaTh BOIPOCHI (B XOJ¢ auayiora u (WIH) TUCKYCCHH) IO CYIIECTBY OOCYXIaeMoii
TEMBI, (HOPMYIIHUPOBATH CBOU MPEUIOKCHHSI OTHOCUTEITHHO BBITIOJTHEHHSI IPEITIOKEHHON 3a/1a4H;

YMEHHsI TPEACTaBIATh IMOJTYYCHHbIE PE3YNbTaThl [MO3HABATEIHHOW JAEATEIbHOCTH B YCTHBIX H
MUCHbMEHHBIX TEKCTaX; JeJaTh IMPE3CHTAIMI0 Pe3yJbTaTOB BBIMOJHEHUS XMMHUYECKOTO JKCHEPUMEHTa
(;TabopaTopHOTO OMBITA, JTAOOPATOPHOH pabOTBI TO WCCICJAOBAHUIO CBOWCTB BEIIECTB, Y4EOHOTO
IIPOEKTA);

yMEHHsI y4eOHOro COTPYJHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM I103HABAaTEIbHOU H
UCCIIEIOBATENILCKOM JEATEIbHOCTH TMPH PEIICHUH BO3HUKAIOMIMX MPOoOJieM Ha OCHOBE yuéTa OOMIMX
WHTEPECOB W COTJIaCOBAHMS TO3UIMH (OOCYXKICHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI»,
KOOpJMHAIMSI COBMECTHBIX JCWCTBUN, OMPEICIICHUE KPUTEPHEB IO OIICHKE KayecTBa BBHITIOJTHCHHOU
paboThl U ApyTHUE).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSATENBHO OINpPENeNiTh IEIH JACATEIbHOCTH, IUIAHUPOBATh, OCYHIECTBIIATH,
KOHTPOJIMPOBATh M TPU HEOOXOIUMOCTH KOPPEKTHPOBATh CBOKO JEATEIHHOCTh, BHIOMpaTh Hambolee
s dexTrBHBIE CIOCOOBI pelIeHNs y4eOHBIX U MO3HABATENbHBIX 337a4, CAMOCTOSITENIEHO COCTABIIATh WM
KOPPEKTUPOBATh MPEAIOKEHHBIN alTOPUTM JCUCTBUN MPHU BHIMOIHEHUH 33JaHUN C YYETOM MOIYYESHHUS
HOBBIX 3HAHUK 00 W3y4aeMbIX OOBEKTaxX — BEHIECTBAX U PEaKIHIX, OICHUBATH COOTBETCTBHE
MOJIyYEHHOTO pe3yNbTaTa 3asBICHHOW IeJM, yMEHHE WCIIOJIb30BaTh W aHAJM3UPOBATh KOHTEKCTHI,
npeJiaraeMbie B YCIIOBUU 3aJaHHIA.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe npeaMeTHBIX pe3ysbTaTOB MO OCBOCHUIO 003aTEILHOTO COAEP)KAHUS, YCTAHOBIEHHOTO
JTaHHOM denepanbHON padodeil mporpaMMoO, BBIIEISIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAyYHbIE 3HAHMUS,
YMEHHUsI U CTIOCOOBI IEHCTBUH, criennduueckre A MpeIMeTHON 001acTu «XUMHUS», BUABI A€ITeTbHOCTH
MO MOJYYSHHIO HOBOTO 3HAHMS, €0 HWHTEPIpETAINH, MPEOoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3IHUHBIX
Y4eOHBIX ¥ HOBBIX CUTYAITUSX.

K koHIy 00y4eHus B 9 Kjacce mpeMeTHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPaXKaThb
c(OpPMHUPOBAHHOCTH Y OOYUAIOLTUXCS YMEHHIH:

® PACKPBIBATh CMBICT OCHOBHBIX XHUMHUYCCKUX MOHATHI: XUMUYECKHI JIEMEHT, aTOM, MOJICKYJIa,

WOH, KAaTHOH, aHWOH, TMPOCTOE€  BEIIECTBO, CJIOXKHOE  BEIIECTBO, BAJICHTHOCTD,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEHb OKHUCIICHHUS, XMUMHUECKas peakivs, XUMHYeCKas CBS3b,
TETI0BOM A(h(PEKT peakIiu, MOJb, MOJISIPHBIH 00BEM, PacTBOP, AIIEKTPOIIUTHI, HEIJICKTPOJIHUTEHI,
DIIEKTPOJIUTHYECKAsT JTUCCOIMAINS, PEaKIU HOHHOTO OOMEHa, KaTalu3aTop, XHMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTUMbIC PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
pPEaKIuu, OKHCIUTENb, BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBICHHE, aJUIOTPOMUS,
aM(pOTEepHOCTh, XMMHYECKAasl CBS3b (KOBAJICHTHAS, HOHHAS, METAJUTMUECKAsS), KPUCTAJUTMYECKAs



pelméTKka, KOppO3Hsl METAJUIOB, CIUJIaBbl, CKOpPOCTb XHWMHUYECKOM PpEaKkLHH, IPEAEIbHO
nonyctumas koHuentpamus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHUX IMOHSITHM M NPUMEHATH 3TU MOHSTHS
IIPY OIIMCAHMU BELIECTB U UX MPEBPAIECHU;

UCTIOJIb30BaTh XMMUYECKYI0 CHMBOJHUKY JJIsI COCTaBIeHUS ()OpMyJ BEIIECTB W YpaBHEHHM
XUMHYECKUX PEAKIIUM;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKHUCIIEHUS XUMHYECKHMX JJIEMEHTOB B COEAMHEHUSX
Pa3IMYHOTO COCTaBa, IPHUHAUICKHOCTH BEIIECTB K ONPENCIEHHOMY KIIACCy COCOUHEHHM IO
dbopmynaM, BUA XMMUUYECKOHN CBSA3U (KOBAJICHTHAs, MOHHASA, METAJUINYECKasl) B HEOPraHUYECKUX
COCIMHEHUSX, 3aps]l MOHA M0 XMMHUYECKOH (opmylie, XapakTep Cpelasl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCAUHEHMM, TUIl KPUCTAIIINYECKON PEIIETKY KOHKPETHOI'O BEILIECTBA;
packpbiBaTh cMbIci [lepuonmyeckoro 3akona . M. MeHneneeBa M IE€MOHCTPUPOBATH €r0O
NOHMMAaHME: ONHCHIBATh M XapaKTepu3oBaTh TaOunM4Hyto (opmy I[leproanueckoll CHUCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3jvyaTh MOHATUS «TJIaBHas moArpynna (A-rpymnmna)» u «mmo0ouHas
noarpynna (b-rpynna)», Manele u OoJblIMe NMEPHObI, COOTHOCUTh 0003HAUEHMs, KOTOpbIE
UMEIOTCS B NEPUOAMYECKON TaOiuIle, C YKUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij AApa, 00lee YUCIO AIEKTPOHOB U paclpeesieHue ux
[0 9JIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTM B M3MEHEHUHM CBOICTB
JJIEMEHTOB M HUX COEAMHEHUH B NPEJEsax MaJbIX IEPUOJOB M INIABHBIX HNOAIPYNI C YYETOM
CTPOEHUS UX aTOMOB;

KJaccu(puIUpoBaTh XUMUUECKUE JIEMEHThI, HEOPraHMUECKUE BEIIECTBA, XUMUUECKUE PEAKLIUU
(Mo 4YMCIly W COCTaBy YYacTBYIOIIMX B PEAKLIUU BEIIECTB, MO TEIJIOBOMY J(PQeKTy, 1o
M3MEHEHUIO CTENICHEN OKHCIEHHSI XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMHCHIBATH) OOMIME W CHelH(pUYECKHEe XUMHUYECKHE CBOWCTBA MPOCTBIX U
CJIOKHBIX BEIIECTB, IOATBEPXKAAsl ONKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUH;

COCTaBJISITh YPaBHEHUS 3JEKTPOIUTUUECKON TUCCOLMALMU KUCIIOT, 1IEJI04Yel U COJel, OTHbIe
U COKpalI€HHble ypaBHEHMs peakuMid HOHHOro OOMEHa, YpaBHEHHUS  peakuuil,
MOJTBEPXKJIAIOLIUX CYIIECTBOBAHUE T'€HETUUYECKON CBSI3U MEXIy BELIECTBAMH pa3IUYHbIX
KJIACCOB;

pacKpbIBaTh  CYUIHOCTh  OKHCIUTEJIbHO-BOCCTAHOBUTENIBHBIX  pPEAaKUUA  MOCPENCTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSIX;

BBIUHCIISATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJSIPHYIO MAaccChl BEIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOIO 3JIeMeHTa Mo (opmyse COelIMHEHHUs, MAcCOBYIO JIOJII0 BEIECTBa B PacTBOpE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKLIUU;

coOiroAaTh MpaBuiia MOJIb30BAHUS XMMHUYECKON MOCY10i U 1ab0paTopHbIM 000pyI0BaHUEM, a
TaKXe MpaBuia oOpalieHns C BEUIECTBAMH B COOTBETCTBUHU C MHCTPYKIUSAMH IO BBITOJHEHHIO
71a00paTOPHBIX XMMHUYECKUX OMNBITOB IO IMOJYYEHHUIO U COOMpPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yTIeKUCIIoro rasa);

IPOBOAMTh PEAKUUH, MOATBEP)KIAIONINE KAueCTBEHHBIM COCTaB pa3IUYHBIX BEILECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJOpUI-, OpOoMHI-, HONU[I-, KapOoHat-, docdar-, cunukar-,
cynbdar-, TUIPOKCHI-UOHBI, KATHOHbBI aMMOHHMS ¥ HMOHBl H3YYEHHBIX METaJUIOB,
IPUCYTCTBYIOIME B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILIECTB;

IIPUMEHSATH OCHOBHBIE OIIEPALUN MBICIUTENBHON AESITEIBHOCTH — AHAJIU3 U CUHTE3, CPaBHEHHUE,
00o0011eHne, CHCTeMaTU3alllIo, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€H — IS M3ydeHUs



CBOMCTB BECIIECTB M XUMUYECKUX pEaKLMi, €CTECTBEHHO-HAYYHBbIE METOMAbl IIO3HAHMUS —
HaOJr0IeHNe, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (PeaJIbHbINA U MBICIICHHBIH ).
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' peaxiuii https://m.edso00.ru/7f41a636
13 DIIEKTPONUTHYECKAs JUCCOLHAITHS. 8 1 1 bubnmnorexa [JOK
' XHUMHUUYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHUS
51 OO0mas XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast XxapaKTepPUCTHKA XUMHYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa LIOK
' PYTHBL. L-6p https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, pocop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX i OK
2.4 aneMeHTOB |VA-rpynnsl. Yriepon u 8 1 2 noimorexa

KPEMHUU U UX COCIUHECHUS

https://m.edsoo.ru/7f41a636
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Uroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnnorexa [{OK
3.1 Obume caoiicTsa METAILIOR 4 https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 6 bubnnorexa [JOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pasneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbl
[lepuoauueckuii 3aK0OH.
Ilepronnueckas cucrema 1 05.09 bu6mmoreka [IOK
XMMHYECKUX 3j1eMenToB JI. U. ' https://m.edsoo.ru/00adb59e
Menneneesna.
3aKOHOMEPHOCTH B U3MEHECHHUH
. bubmuoreka [JOK
CBOUCTB XMMHUYECKUX SJIEMEHTOB 1 06.09

https://m.edsoo.ru/00adb6b6

MIEPBBIX TPEX MEPUOIOB.

Knaccugukarus 1 HoMeHKIaTypa 1 12.09 bubnnorexka [HOK
HEOPraHUYECKUX BELIECTB. https://m.edsoo.ru/00adb7e2
Buapl XUMUYECKOM CBSI3U U TUIIBI 1 13.09 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK. https://m.edsoo.ru/00adbac6
Bxonnas konTposibHas pabota Nel mo
TeMe «UHOBTOpeHI/Ie U yriayOieHue 1 1 1909
3HaHUU OCHOBHBIX Pa3/esioB Kypca 8
KJ1accay.
Knaccudukanus xumuaeckux 1 50.09 bubnuoreka [IOK
peaxkLuii 110 pa3IuYHbIM IIPU3HAKAM. https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

bu6mmorexa [IOK
peakuuu. [IoHsTHE O TOMOTEHHBIX U 1 26.09

https://m.edsoo.ru/00adbe9a

TCTCPOTCHHLIX PCAKIIUAX.

[TonsiTHE O XUMHYECKOM PAaBHOBECHH. 1 27.09 bubmuorexa [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

@DaKTOpPBI, BIUAIOIIME HA CKOPOCTh
XUMHUYECKON PEAaKIMU U II0JI0KEHUE
XUMHYECKOIO PABHOBECHS.

https://m.edsoo.ru/00adc28c

OKHCIUTEIBFHO-BOCCTAHOBUTEIHHBIC

bu6mmoreka [IOK

9 03.10
peaKuuu. https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanuu. CuibHbBIE U ci1a0blie 04.10 bubmiorexa IJOK
a 1A ' https://m.edsoo.ru/00adcd68
DIICKTPOJIUTHI.
bubmuorexa [JOK
11 HouHbIe ypaBHEHUS PEAKIINA. 10.10
yp peakt https://m.edsoo.ru/00add448
XUMHUUECKUE CBOMCTBA KUCIIOT U
12 OCHOBAaHMH B CBETE MPEACTaBICHUI 11.10 bubnnoreka [JOK
00 DIIEKTPOIUTHIECKOM ' https://m.eds00.ru/00add5d8
JIUCCOIAAIHH.
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIIEHNI 00 17.10 Brbmmozexa [IOK
pea . ' https://m.edso0.ru/00add8b2
ANEKTPONTUTUYECKON TUCCOLIUAIUH.
bu6mmoreka [IOK
14 ITonsiTHE O THAPOINU3E CONEH. 18.10
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHNEe U CUCTeMAaTU3aIHs 2410 bubmmoreka [IOK
3HAHUM. ' https://m.edsoo.ru/00addd12
[TpaxkTrueckas padota Ne 1
16 «Perrenye DKCrepuMEHTAIILHBIX 25.10 BrbmroTexa IOK
p ' https://m.edsoo.ru/00addbfa
3a1auy.
KonTponbnas padota Ne2 o teme
17 «IIIEKTPOIUTUYECKAS TUCCOIMALINS 07.11 Bubmaorexa LJOK
P g HHATH. ' https://m.edsoo.ru/00addec0
XHWMHYECKUE PEAKIIUH B PACTBOPAX».
18 OO01mast xapakTepuCTHKA TAJIOTCHOB. 08.11 bubnmoreka [JOK
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XUMHUYECKUE CBOMCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2

XJiopa.
Xaoposogopoa. ConsHas KUCIIOTa,

19 XI/IME‘ICCKHS CBOMCTBA, MOJIYYCHUE 14.11 bubmorexa [JOK

> HOIYH ’ ' https://m.edsoo.ru/00ade104
MPUMEHEHUE.
[TpakTuueckas padota Ne 2 o Teme
20 «ITomydeHne CoITHON KUCIOTHI 15.11 bubmorexa LIOK
yi N ’ ' https://m.edsoo.ru/00ade348
U3YyYCHHE e€ CBOWCTBY.
Boruncnenus o ypaBHeHUAM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 21.11 Brommozexa [IOK
P ’ ' https://m.edsoo.ru/00ade488
peareHToB JlaH B U30BITKE.

99 OO6m1as XxapakTepucTUKa 3JIEMEHTOB 9911 bubnuorexa [JOK
VIA-rpymnmsl. ' https://m.edsoo.ru/00ade64a
AmnoTponHble MOIU(UKALIUY CEPBHI.

93 Haxoxnenue cepsl u €€ coelMHEHUN »8.11 bubnuoreka [IOK
B IIpUpojie. XMMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade64a
CepHI.

24 CepoBoaopo1, CTpOEHHUE, 26.11 bubnunorexa [JOK
¢uznyecKkne 1 XuMHUYECKHE CBONCTBA. ' https://m.eds00.ru/00ade802
Oxcunsl cepbl. CepHast KHCIIOTA,

25 ¢du3nueckre 1 XMMUYECKHE CBOWCTBA 05.12 bubmorexa LHOK

’ ' https://m.edsoo.ru/00adea28
MPUMEHEHUE.
XUMHUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE TIPOMBIIIICHHOTO CIoc0o6a
MOJYYECHUS CEPHOM KUCIIOTBHI. b K
26 yu P 06.12 n6mmoreka [{O

XUMHYECKOE 3arps3HEHNE
OKpYKaroIEeH Cpelibl COEINHEHUSIMU
CEPBI.

https://m.edsoo.ru/00adec8a
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Briuucienne MaccoBOM JTOJIU BBIXOJa

bubmuoreka [JOK

27 12.12
MPOAYKTa PEAKIUU. https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCTHKA SJIEMCHTOB

28 V A-rpymisbl. A30T, paclipoCTpaHeHHE 13.19 bubnunoreka [HOK
B IpUpoe, GU3NUECKUE U ' https://m.edsoo.ru/00adeea6
XMMHYECKHE CBOMCTBA.

AMMHuak, ero ¢pusnueckue u
29 XUMUYECKHE CBOWCTBA, MOJTyYEHUE U 19.12 bubmorexa LIOK
> THOIYA ' https://m.eds00.ru/00adf004
IPUMCHCHUE.
[TpakTiueckast pabota Ne 3 o teme
30 «Ilomydyenre aMmmuaka, U3ydeHue ero 20.12 bubmorexa LIOK
_ yi » 13YH ' https://m.edso00.ru/00adf180
CBOICTBY.

31 A3oTHas Kuciora, e€ Gpusndeckue u 26.12 bubnuorexa [JOK
XAMHUYECKHE CBOMCTBA. ' https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX Bt 1IOK

UOJINOTEeKA

32 00peHuii. XUMHYECKOe 27.12
yA00P . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaloIel cpebl
COETMHEHUSIMU a30Ta.
®dochop. Oxcua pocdopa (V) u

33 (1)00(%)0 pHaSI KI/ICJ'I((l))Ta q)(i)plljsn(qeixne " 09.01 bubmorera [JOK

P . ' https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJIyICHHUE.
Hcnons3oBanue pochatos B

34 KaueCTBE MHUHEPAILHBIX YA0OPEHUH. 10.01 bubnmoreka [JOK
3arpsi3HEHHE TPUPOTHOM CPEIIBI ' https://m.edsoo.ru/00adfc20
docdaramu.

Yraepon, pacpocTpaHeHHUE B
35 POJ, pacpocTp 16.01 bubnmoreka [JOK

npupoe, Gu3nYeckue 1 XUMHYECKUE

https://m.edsoo.ru/00adfd9c
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CBOMCTBA.

Oxkcuapl yriaepojaa, ux pusnyeckue u
XAUMHUYECKUE CBOUCTBA.

bu6mmoreka [IOK

36 17.01
DKonorudyeckue mpoodIemsl, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE C OKcuoM yriepoaa (1V).
bu6mmoreka [IOK
37 YroybHas KUCIOTA U €€ COJIN. 23.01
https://m.edso0.ru/00ae006c
[TpakTiueckast pabota Ne 4 o Teme
38 "ITosrydyeHune yrieKuciioro rasa. 24.01 bubnuoreka [IOK
KauecTBenHnas peakuust Ha kKapOOHaT- ' https://m.edsoo.ru/00ae027e
HoH".
[TepBoHavabHBIC TOHATHS 00
39 OpraHMYEeCKHX BEIIECTBAX KakK O 30.01 bubnmorexa [IOK
p H ' https://m.edso0.ru/00ae054¢e
COCIMHEHUSX YTIIepo/a.
bu6mmoreka [JOK
40 KpeMunii u ero coenuHeHHS. 31.01
P g https://m.edso0.ru/00ae080a
[TpakTuueckas pabota Ne 5. Pemenue
41 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME 06.02 bubnunorexa [JOK
«BakHelmme HeMeTauIbl U UX ' https://m.eds00.ru/00ae0bf2
COCTMHECHUS.
KonTtponbHast padora Ne3 o reme
42 «BaxkHeine HEMeTalIbl U UX 07.02 bubmnorexa [IOK
' https://m.edso0.ru/00ae0e18
COCIUHECHUS.
OO01mast XapakKTepUCTHKA XUMUISCKUX
3JIEMEHTOB — METAJLJIOB.
Meramnydeckas CBSI3b U b K
43 13.07 nomroreka 1O

METAJINYECKask KPUCTATUIMYECKAS
pemérka. PU3n4YecKue CBOMCTBA
METaJIOB.

https://m.edso0.ru/00ae103e
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XMMHYECKUE CBOMCTBA METAJLJIOB.

bubmuoreka [JOK
44 Dne eCKul 14.02
HCRIPOXMMITICCRILI PAA https://m.eds00.ru/00ae1156
HaAIPSOKEHUH METAJLIOB.
O061me crnocoObl MoTy4eHHs
MCTAJIJIOB. CHJIaBBI. BBI‘-II/ICJIGHI/ISI 110

45 ABHEHUSAM XHMHUUYCCKUX PEAKIUMN 20.02 buGnnorexa [IOK
P peardiu, ' https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
IIPUMECH.

bu6mmorexa [IOK
46 I1 . 21.02
OHATHE O KOPPOSHH METAIIOB https://m.edso0.ru/00ae1278
bu6mmorexa [IOK

47 . 27.02
[emowmere meTanb https://m.edso0.ru/00ae14b2

48 OKcuabl U TUAPOKCUJIBI HATPUS U 28.02 bubnuorexa [JOK
KaJIusl. ' https://m.eds00.ru/00ae14b2

49 [llenouHO3eMeTbHBIC METAILIBI — 05.03 bubmuorexa [JOK
KaJIbLIMIM 1 MArHUM. ' https://m.edsoo.ru/00ae15e8

bu6mmoreka [JOK

50 Bakneiimme coequne an . 06.03

PRHCHIH FIHCHITT KATHHIA https://m.edso0.ru/00ae15e8
O0o001IeHNEe U CHCTEMATH3aIINS

51 IEI & 12.03
3HAHUMU.

59 JK&cTKoCTh BOJIBI M CIIOCOOBI €€ 13.03 bu6mmorexa [IOK
yCTpaHEHHsI. ' https://m.edso0.ru/00ae1886
[TpakTrueckast padota Ne 6 o Teme

53 "YKEcTKOCTh BOABI M METOJIBI €8 19.03 BrbmroTexa IOK

Y ' https://m.edsoo.ru/00aelae8
ycTpaHeHus'".
bu6mmorexa [IOK
54 Ao i, 20.03
JTEOMIHIH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U 02.04 bubmuorexa [JOK
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TUAPOKCUAA. https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
5 Kezeso. 03.04 https://m.edso0.ru/00ae1d86
57 Oxcuipl, TUIAPOKCHU/IBI U COJIU JKEJe3a 09.04 bubnuoreka [IOK
(1) u xene3a (111). https://m.edsoo.ru/00ae35e6
58 O6o6uvleHI/Ie A CUCTEMAaTU3aLMs 10.04
3HAHUH.
[IpakTrueckas padora Ne 7. Pemenue
JKCIIEPUMEHTAJIBHBIX 3314 10 TEME bubnuorexa [JOK
59 . 16.04
«Baxueimme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS.
Brrurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
60 peareHToB JIaH B U30BbITKE WIN 17.04 bubnnorexka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJIH BBIX0JIa MPOAYKTa
peaKIuu.
61 O6O6HVICHI/IG W CUCTEMaTH3aIlNs 53.04
3HAHWH.
KonTponbnas padota Ne4 o teme
62 «BakHeWIe MeTalTbl B UX 24.04
COCTMHCHUS».
63 BemectBa u matepuansl B 30.04 bubmuorexa [JOK
MOBCEIHEBHOM XKU3HU UeI0BEKa. https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE 07.05 bubnnoreka [JOK
OKPY’KAIOILIEN CPEbI. https://m.eds00.ru/00ae4270
65 Ponb xumuu B permeHnn 08.05 bubnmoreka [JOK

9KOJIOTUYECKHX MPOOIIEM.

https://m.edsoo0.ru/00ae4270
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66 O06001IeHNEe U CHCTeMAaTH3aIINS 1 14.05 bubnmoreka [JOK
3HAHUU. https://m.edsoo.ru/00ae0dOa
67 O06o001IeHre U CUCTEMaTH3als 1 15.05 bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00adb33c
68 O060011eH1e U cucTeMaTu3alus 1 18.05 bubnmoreka [JOK
3HaAHUU https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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