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COJEPKXAHUE OBYUYEHUA

BemecTBo M XuMH4uecKkasi peaKkius

Ilepuoanueckuii 3axkoH. I[lepuonuyeckas cucrema xumudeckux ieMeHToB JI. Y. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B U3MEHEHMH CBOMCTB
XMMHMYECKHUX JIEMEHTOB IEPBBIX TPEX MEPUONOB, Kalus, KalblMsl U UX COCAMHEHHUN B COOTBETCTBHHM C IOJIOXKEHHEM 3JIeMeHTOB B llepnoanueckoil cucreme n
CTPOECHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMUUECKON CBSI3U. THIIBI KPUCTAIIIMUYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMUECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

KHaCCI/I(I)I/IKaLII/IH U HOMCHKJIATypa HCOPIraHUYCCKUX BCIICCTB. XHUMHUYECKHEe CBOMCTBA BCHICCTB, OTHOCAIIHXCA K Pa3/IMYHBIM KJIaCCaM HCOPIraHUMYCCKUX
COG[[HHGHI/Iﬁ, TCHCTUYCCKAA CBA3b HCOPraHMICCKHUX BCHICCTB.

Knaccmbnxaunﬂ XHUMHYCCKHX peaKHI/Iﬁ 10 pa3JIMYHbIM IIpU3HAKaAM (HO YUCIY U COCTAaBY YHUACTBYIOIIHX B PCAaKIHMU BCUICCTB, 11O TCIIJIOBOMY 3(1)(1)6KTy, 8(0)
M3MEHCHHIO CTCIICHEH OKHMCICHHUS XUMHUUYCCKHX 9JICMCHTOB, 110 O6paTI/IMOCTI/I, 110 Yy4aCTHIO KaTanmaTopa). DK30- " SHAOTCPMUYICCKUEC PCAKINU, TCPMOXUMHUYCCKUC
YpaBHCHHA.

Ilonsatue o CKOPOCTH XUMHUYECKON peaKknuu. [TousiTue 00 O6paTI/IMI>IX )41 H606paTI/IMBIX XUMHYCCKUX PCAKIUAX. ITonsTHE O TOMOTEHHBIX U TeTCPOrCHHBIX
pCaKknuix. Iloustue o xaranmuze. IloHATHE 0 XMMHUYECKOM PaBHOBCCHU. CDaKTOpI)I, BJIMAIOIIUMC HAa CKOPOCTH XUMHYCCKOU PCaKii U IMOJIOKCHUC XUMHNYCCKOT'O
paBHOBECHA.

OKHCIUTETbHO-BOCCTAHOBUTEILHBIC pcaKkiuu, BJ'IeKTpOHHHﬁ OajlaHC OKHUCIIUTEIFHO-BOCCTAHOBUTEILHOM pcaKkuuu. CocraBieHue ypaBHeHI/Iﬁ OKHCIHUTCIBbHO-
BOCCTaAaHOBHTCIIBbHBIX peaKHI/II\/II C UCIIOJIb30BAHUCM MECTOAa 3JICKTPOHHOT'O OajaHca.

Teopus 3AEKTPOIUTUUECKON TUCCOIUALIMU. DIEKTPOJIUTHI U HEANEKTPOIUThl. KaTnoHbl, aHMOHBL. MexaHu3M IMCCOLMALIMU BEIIECTB C PAa3JIMUYHBIMU BUAAMU
XuMu4ecKon cBs3u. CreneHpb auccoruanui. CUIbHBIE U CITA0BIE AJIEKTPOJIUTHI.

Peakiun wonHoro oOMeHa. YCIOBHs MPOTEKAHUs PEAKIIMA MOHHOTO OOMEHa, TIOJIHBIE U COKpAII€HHBbIC HOHHBIE YpaBHEHHUs peakinii. CBOWCTBa KHCIIOT,
OCHOBAHUU U COJIE B CBETE MPECTABICHUN 00 AIIEKTPOIUTUIECKON Arccoruanii. KauecTBeHHbIe peakiiny Ha HOHBIL. [[OHATHE O THAPOIU3E CONCH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C MOJENSMHU KPUCTAJUIMUECKUX PEHIETOK HEOPraHMYECKHX BEIIEeCTB — METaUIOB M HEMETalloB (rpadura M ajMasa), CIOKHBIX BEIIECTB
(xmopuaa HaATpusl), UCCIEIOBAaHNUE 3aBHCHMOCTH CKOPOCTH XMMHYECKOH pPEeakIMHU OT BO3JCHCTBUS Pa3IWYHBIX (PAKTOPOB, UCCIECAOBAHUE AIIEKTPOIPOBOIHOCTH
PacTBOPOB BEILIECTB, MpoIiecca AUCCOLUAIINH KUCIIOT, IIeJIouel U cosielt (BO3MOYKHO HCIOJIb30BAHKE BUAEO MAaTEpUANIOB), IPOBEICHUE OIBITOB, UJUTIOCTPUPYIOLINX
MpU3HAKKA TPOTEKAHMSI peakluii MOHHOrO oOMeHa (oOpa3oBaHME OcCa/Ka, BBIICICHHE Ta3a, OOpa30BaHHWE BOJbI), OIBITOB, HWUTFOCTPUPYIOMIUX MPUMEPHI



OKHCIHUTECIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ (FOpeHI/Ie, PCaKknuu pa3ioKCHM, COCI[I/IHGHI/IX), pacrmo3HaBaHMEC HCOPIraHNMYCCKUX BCIICCTB C MIOMOIIBIO KaUCCTBCHHBIX
peaKuHﬁ Ha MOHBI, pCHICHUC 3KCIICPUMCHTAJIbHBIX 3a1a4.

HeMeTa/jibl 1 UX cOeIUHEHUS

OOmiast xapakrepucTika rajgoreHoB. OcoOEHHOCTH CTPOEHHUSI aTOMOB, XapakTepHbIE CTeneHU okucieHus. CtpoeHne W (U3MYECKHe CBOIMCTBA MPOCTHIX
BEIIECTB — raJIoreéHoB. XMMHUYECKHE CBOWCTBA Ha MpUMepe XJIopa (B3aUMOIEHCTBHE ¢ METaJUIaMHU, HEMETallJIaMH, 1esiodyamMu). XinopoBogopo. CossiHast KUCIIOTa,
XUMUYECKHE CBOMCTBA, IIOJIyYeHHUE, IPUMEHEHHE. [[eficTBHE XJI0pa U XJI0pOBOAOPO/1a HA OPraHU3M YelOBeKa. BakHelme XJIOpUIbl U KX HAXO0XKICHHUE B IIPUPO/JIE.

O6bmas xapaktepuctuka neMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHue u (pu3nueckue CBOMCTBa
MIPOCTHIX BEUIECTB — KUCIIOPO/IA U CEPhl. AJUIOTPOITHBIE MOIU(MUKAIINHN KUCIOPOIa M Cepbl. XMMHUYECKHE CBOMCTBA cepbl. CepoBOIOPOI, CTPOCHUE, (PU3HUECKUE U
XUMHUYecKHe cBoricTBa. OKCHIBI CEPhI KaK MPEACTABUTEIN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa, PU3NYECKUE U XUMUYECKIE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KHMCIOT U cnenuduyeckue). XUMUUECKUE peaKklnu, JEKalMe B OCHOBE MPOMBIIIJIEHHOIO croco0a MoiaydyeHus] cepHOM KHUCIoThl. [Ipumenenue cepHoit
kucnoTbl. Colu CEepHOM KHUCIOTHI, KaueCTBEHHAs peakius Ha cyibdaT-uoH. HaxoxkaeHnue cepbl M e€ cOeAMHEHMI B mpupoje. XUMHUYECKOE 3arps3HeHue
OKpY’KalomIel Cpebl COeTMHEHUSIMU CephI (KUCIOTHBIE HOXK/IHU, 3arpsi3HEHNE BO3/IyXa M BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIICHUSI.

OOmiast xapakTepucTuka 31eMeHToB VA-Tpynmbsl. OcOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIE CTENIEHH OKHCIICHUS. A30T, pacClpOCTPaHEHUE B MPUPOJIE,
¢dbusznueckue U XUMUYecKHe cBoiicTBa. KpyroBopoT asora B mpupoje. AMMHUAK, ero puU3NYecKue M XUMHYECKHE CBOICTBa, MoiydyeHue u npumeHenue. Comu
aMMOHWUSI, UX (PU3NYECKHe M XUMHUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakiysi Ha HOHBl aMMOHHUsI. A30THasl KUCIIOTa, e€ MoydeHne, Pu3ndeckue u
XUMHYECKHE CBOMCTBA (00IIMe Kak MpeACTaBUTeNs Kiacca KUCIOT U cnenuduueckue). Mcnoap3oBaHue HUTPATOB U COJNel aMMOHHS B Ka4eCTBE MUHEPATbHBIX
ynoOpernii. XUMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIeH CpeIbl COCTUHEHUSIMHU a30Ta (KUCIOTHBIC JOKIH, 3arpsi3HEHHE BO3/1yXa, MOYBBI M BOJ0EMOB). Docdop,
annotpomnHeie Mogudukanuu Gocdopa, huznueckue u xumuueckue coiictBa. Oxcua gochopa (V) u docdopHas kuciora, pu3ndeckue 1 XUMUIECKHE CBONCTBA,
nostydenue. VMcnonb3oBanue pochaToB B KaUeCTBE MUHEPATBLHBIX YI00PEHUH.

OObmiass xapakrepuctuka 31eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHsSI aTOMOB, XapaKTEpHbIE CTENEeHUW OKHCIEHHUS. YTJIepoJ], alIOTPOIHBIE
MoauUKaIuU, PAcCIPOCTPAaHEHUE B MPHUPOJE, HU3UUECKHEe W XMUMHUYECKHe CBoicTBa. AnmcopOums. Kpyrosopor yriepona B mpupopae. OKCUIbI yriaepoaa, uX
¢du3nuecKkue U XMMHUYECKUE CBOICTBa, JCWCTBHE HA >KUBBIE OPraHU3MBI, MOJYyYEeHHE W TMPUMEHEHHE. DKOJOTMYECKHEe MPOOJIeMbl, CBS3aHHBIE C OKCHIOM
yriepona (IV), runoresa rimo6anbHOr0 MOTEIUICHHUS KJIMMAaTa, MapHUKOBBIA A (eKT. YrompHas KUCIOTa U €€ COoiM, uX (U3UYECKHe M XMMHUUYECKHE CBOWCTBA,
noJiydeHue u mpuMeHeHue. KadecTBeHHast peakiusi Ha KapOoHaT-uoHbI. Vcnons30BaHue KapOOHATOB B OBITY, METUITMHE, IPOMBIIIUIEHHOCTH U CEIHCKOM XO0351CTBE.

[lepBoHauabHBIE TMOHATHS 00 OPraHMYECKUX BELIECTBAX KAaK O COEIMHEHMAX yriepona (MeTaH, 3TaH, STWIEH, alleTUJIeH, 3TaHOJ, INIMIEpUH, YKCyCHas
kucnota). [IpupoaHble HCTOYHUKHN YTIIEBOAOPOJOB (Yrojb, IPUPOIHBIN Ta3, HEPTH), MPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH.
[Tonatne o OMOJOTMYECKM Ba)KHBIX BELIECTBAX: XHpax, Oenkax, yrieBojJaX — M MX POJIM B JKU3HU yelloBeka. MarepHaibHOE €IMHCTBO OPraHMYeCKUX M
HEOPraHNYeCKUX COCTUHEHUH.

Kpemnunii, ero ¢usmdeckne 1 XMMUYECKHE CBOWMCTBA, MoJiydeHHe u nmpumeHeHue. CoeqnHeHUsT KpeMHus B mipupoje. OOmue npeacraBieHus 00 OKcue
kpemuaus (IV) u xpemuueBoit kucinore. CHIMKATBI, UX UCTIOIB30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelie cTpouTenbHbIe MaTepHallbl: KEpaMHKa, CTEKIIO,
IIEMEHT, OETOH, kKene300eToH. [TpoOaembr 6€3011acHOT0 UCIIOIB30BaHUS CTPOUTEHHBIX MATEPHAIOB B IIOBCETHEBHON KU3HH.



Xumuueckuii IKCnepumenm:

n3ydeHue o0pa3loB HEOPraHNYECKUX BEIIECTB, CBOMCTB COISIHOM KUCIIOTHI, IPOBEIEHNE KAUYECTBEHHBIX PEaKLIUi Ha XJI0PU-UOHBI M HAOII0A€HUE TPU3HAKOB
UX TPOTEKaHUSs, OMBITHI, OTpa)karoure (PU3NYECKHe U XUMHUYECKUE CBOMCTBA TaJIOTEHOB M HMX COCJMHEHUH (BO3MOXKHO HCIIOJIB30BAHUE BUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 00pa3lamMM XJIOpPUIOB (TalOreHU0B), O3HAKOMIIEHHE ¢ 00pa3laMu cepbl U €€ COeAMHEHUSIMH (BO3MOYKHO MCIOJIb30BAHUE BHI€OMATEPHAIIOB),
HaOIII0/IeHNe TIporiecca OOYIIIMBaHUS caxapa IMOJA JEeHCTBHEM KOHIICHTPUPOBAHHON CEPHOW KHUCIIOTHI, U3YYCHHE XMMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOI
KHUCJIOTHI, IIPOBEICHNE KaYeCTBEHHOW peaklUM Ha Cyib(aT-uoH U HaOIIo/leHHe NpU3HaKa €€ MPOTEeKaHUs, O3HAKOMIIEHHE C (PU3MYECKHMMM CBOMCTBAMHU a30Ta,
¢dochopa m wux coeauHeHU (BO3MOKHO HCIIOJNIB30BaHUE BHUACOMATEPUATIOB), OOpa3laMH a30THBIX W (HOCPOPHBIX yAOOpEeHMIi, IMOTydeHHe, COOUpaHue,
pacrio3HaBaHME U M3y4YE€HUE CBOWCTB aMMMaKa, IIPOBEJCHHUE KAaYECTBEHHBIX pEakUUil Ha MOH aMMOHHS U (GocdaT-uOH U M3ydyeHHUE MPU3HAKOB UX MPOTEKAHMS,
B3alMO/ICIICTBIE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C ME/IbIO (BO3MOYKHO MCIIOJIb30BaHUE BUAEOMATEPUAIIOB), U3yUEHUE MOJIENIEN KPUCTAJUIMYECKUX PELIETOK
anMasa, rpaduTta, QysuiepeHa, 03HaKOMJIEHHE C IIPOLIECCOM aJICOPOLIMU paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IPOTUBOras3a, HoJIy4YeHue,
coOupaHue, pacrio3HaBaHUE U U3yYSHHE CBOWCTB YIJTICKUCIIOTO ra3a, MPOBEeIeHNE KaYeCTBEHHBIX PEaKIIMii Ha KapOOHAT ¥ CHIIMKAT-UOHBI U U3yUeHHE IPU3HAKOB HX
IIPOTEKAHUSA, O3HAKOMJICHHE C MPOLYKUMEH CUIMKATHOW NPOMBINUIEHHOCTH, PELICHHE 3KCIEPUMEHTAIBHBIX 3a1ad Mo Teme «BaxHeiline HeMeTayulbl U X
COETUHEHUSI.

MeTaJJibl M X COETMHEHUS

OOmiast xapakTepUCTHKa XHMHYECKHUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUM UX MoioxeHus B Ilepmonuueckoil cucreme XMMHUYECKMX 3J1€MEHTOB /.
W. MenneneeBa u crpoenust aromoB. CTpoeHue MeTayuioB. MerauiMueckas CBA3b U METAJTIMYecKas KpUCTAIIMYEcKasl pemérka. DIeKTPOXUMHMUYECKUN P
HanpspkeHui MeTauioB. dU3MUECKUe U XMMHUYECKHEe CBOMcTBa MeTayuioB. OOmMe crnocoObl moiaydyeHus MeTayioB. [oHATHE 0 KOPPO3UU METaIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTajb, UyTyH, JIOPATIOMUHHNA, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIIEHHOCTH.

[[lenounble MeTaibl: osoxkenue B [lepuoanueckoi cucreme xumuyeckux snemeHToB . M. MenaeneeBa, CTpo€HHE UX aTOMOB, HaX0XKAEHUE B MIPUPOJIE.
duznyeckue U XUMHUECKHEe CBOMCTBA (Ha MprMepe HAaTpHs U Kanus). OKCUIbI U TUAPOKCUIBI HATPUS U Kanus. [[puMeHeHne MeT0YHbIX METAIIIIOB H UX COSAMHEHUIA.

[[lenoyHO3eMenbHBIE METAIIIIBI MATHUM U KAJIBIMI: TI0JI0)KeHHE B [leproanueckoil cucreme xumudeckux aineMeHToB [1. 1. MenneneeBa, CTpo€HHE X aTOMOB,
HaX0XJIeHUe B mpupoje. Puznyeckue U XUMHUECKHUEe CBOWCTBA MarHus U Kanblus. BaxkHeilmme coequHeHnst KanbIus (OKCUI, THAPOKCHI, cou). JKECTKOCTH BOMIBI

1 CIIOCOOBI €€ yCTpaHEHUSI.

Amomunuil: onoxenue B Ileproanueckon cucreme xumudeckux 3eMeHToB J[. M. MenaeneeBa, cTpoeHne aroma, Haxox/JeHne B pupoje. Pusndeckue u
XMMUYECKHE CBOWCTBA aIOMUHMS. AM(OTEpHbIE CBOWCTBA OKCUAA U TUAPOKCH]IA ATFOMUHHUSL.

Kenezo: monoxxkenue B Ilepuoanueckoit cucteme xummuueckux snemeHToB JI. 1. MenmeneeBa, cTpoeHne atoMa, HaXOXJaAeHUE B mpuponae. Ousznyeckue u
XUMHUYECKHUE CBOMCTBA keme3a. OKcuapl, Tuapokcu bl u coiu sxenesa (II) u xxenesa (I11), ux coctas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuii IKcnepumenm:



03HAaKOMJICHHE C 00pa3liaMyd METaJIOB U CIUIABOB, UX (PU3MUYECKUMHU CBOMCTBAMHU, M3YUCHHUE PE3YIHTATOB KOPPO3UU METAIOB (BO3MOXKHO HCIIOJIb30BAaHUE
BHJICOMATEPHAIIOB), 0OCOOCHHOCTEH B3aUMOJICHCTBHUS OKCHJIA KAIBIHS U HATPHUS C BOJON (BO3MOKHO HCIOJIH30BAHUE BHICOMATEPHAIIOB), UCCIICIOBAHNUE CBOWMCTB
XKECTKOM BOJIBI, MPOIIECCa TOPEHUS JKelle3a B KUCIOPoie (BO3MOKHO HCITOIb30BaHUE BUICOMATEPHAIIOB), IPU3HAKOB IMPOTEKAHUsI KaU€CTBEHHBIX PEAKIIUNA HA HOHBI:
MarHusi, KaJbllvs, ATFOMAHAS, TUHKA, xene3a (1) u xenesa (111), menu (11), HaGroieHre U ONMCAHUE MPOIIECCOB OKPAITMBAHUS TUIAMEHU HOHAMH HATPUS, KAIHS U
KaJIbIMs (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPUAIOB), HCCIEIOBaHWE aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS W THUAPOKCHAA IIMHKA, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4 10 TeMe « BaxkHeilre MeTayibl U UX COCTMHEHUSD.

XuMus M OKpy:Kamomas cpeaa

BemectBa 1 mMarepuansl B TIOBCEAHEBHOM JKU3HU UYEJIOBEKa. be3omacHoe MCmonp30BaHUe BEIIECTB U XMMHUYECKHX peakuuil B ObiTy. IlepBas momomps mpu
XUMHUYECKHUX 0KOTraX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHNE OKpYXKarollel cpenibl (MpeaenapHas A0IyCcTUMas KOHLIEHTpalus BeuecTs, aainee — [IJIK). Posb xumun B penieHnu 3K0I0ri4eckux
po0oJeM.

Xumuueckuit Ikcnepumenm:
M3yuyeHre 00pasIoB MaTepUasoB (CTEKIIO, CIUIABbl METAIIJIOB, MOJUMEPHBIE MAaTEPUAJIBI).
Meostcnpeomemmnwie ceasu

Peanmaumf MCKIIPECAMETHBIX CBsI3CH IIpU U3Yy4YCHUN XUMUU B 9 xJtacce OCYHICCTBIIACTCA UCPEC3 UCITOJIB30BAHUEC KaK 06HH/IX CCTCCTBCHHO-HAYYHbIX HOHSITI/IfI,
TakK 1 HOHHTHﬁ, ABJBIFOINNUXCA CUCTEMHBIMU IS OTACJIBHBIX IMPEAMETOB €CTCCTBCHHO-HAYYHOTI'O THUKJIA.

OOmme ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAy4YHBIM (haKT, TUIIOTE3a, 3aKOH, TEOpWsl, aHAJIW3, CHUHTE3, KiacCHU(UKAIUs, MEePUOJUYHOCTh, HAOIIOICHHE,
IKCIIEPUMEHT, MOJICTTUPOBaHHE, U3MEPEHUE, MOJIEITh, IBJICHHE, TAPHUKOBBIN 3(PPEKT, TEXHOIOTHUSI, MAaTePHUAITHI.

®dusnka: MaTepusi, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUJ, HU30TOIbI, PAJUOAKTUBHOCTH, MOJIEKYJA, SJEKTPUUYECKUM 3apsii, MPOBOJIHUKH,
MTOJTYTIPOBO/THUKH, JTUAJICKTPHUKH, (POTOAIEMEHT, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSHHE BEIIECTBA, ra3, PacTBOP, PACTBOPUMOCTH, KPUCTAJUTMYECKAs
peméTka, CruiaBbl, PU3NYECKUE BEIMYNHBI, €IUHULIBI U3MEPEHH s, KOCMHUECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJHIIE.

buonorus: (I)OTOCI/IHTC3, JABbIXaHUC, 6Hoc¢)epa, 9KOCUCTEMAa, MUHCPAJILHBIC yI[O6peHI/I}I, MHKPOI3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpacdus: atmocdepa, rugpocdepa, MUHEPaAJIbl, TOPHBIE TOPO/IbL, OJIE3HbIE HCKOMAEMbIE, TOIIJIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATbBI

JImgyHOCTHBIE PE3YIbTATEI OCBOCHHA IHpPOIrpaMMbl OCHOBHOI'O O6I_HCI‘O O6paSOBaHI/IH JOCTUI'alOTCA B XOAC O6y‘leHI/I${ XHUMHUU B C€JIHUHCTBC yqe6H0171 n
BOCITMTATEIbHOU ACATCIIBHOCTH B COOTBCTCTBUU C TPAAULIUOHHBIMU pOCCI/If/'ICKI/IMI/I COMOKYJIbTYPHBIMHU U NYXOBHO-HPABCTBCHHBIMU LCHHOCTAMU, IIPUHATBIMU B
O6H.[CCTB€ IIpaBUJIaMU 1 HOpMaMH ITOBCIACHHS U CHOCO6CTBYIOT ImponeccaM CaMOIIO3HAHUA, CaMOPa3BUTUA U COLIMAIU3 AU o6yqa}omﬂxc>1.

JInuyHOCTHBIC PE3YJIbTATHI OTPAKAKOT TOTOBHOCTDH 06yanomec;1 PYKOBOACTBOBATHCA CHCTEMOM MO3UTUBHBIX HOECHHOCTHBIX OpI/IeHTaLII/Iﬁ " paClIMpPCHUC OIIbITA
ACATCIIBHOCTH Ha eé OCHOBC, B TOM 4YHCJIC B YaCTH:

1) naTPHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOUIEHHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY Y HAYYHOMY HACJICJIUIO, IOHUMAaHUs 3HAYCHHUS XUMHUYECKON HAYKU B KU3HU
COBPEMEHHOr0 00IIeCTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHON MH(pOpMAIUEl O MEPEeIOBBIX JOCTHXKEHUSX M OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHON XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpa:KAaHCKOT0 BOCTIMTAHMSA:

MNpEACTaBJICHUA O COHHUAIBHBIX HOpMax M HpaBUIaxX MEKIIMYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBEC, KOMMYHHKaTHBHOfI KOMIICTCHTHOCTHU B O6HIGCTB€HHO
MOJIE3HOU, YUeOHOHUCCIIEI0BATEIbCKON, TBOPUECKON U APYTUX BHJIAX AEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOH NEsTEeIbHOCTH MPH BBITOJHEHUN
y‘-Ie6HI>IX, IMMO3HAaBAaTCJIbHBIX 3a/iad, BBIITOJTHCHUHU XUMHUYCCKUX SKCIICPUMCHTOB, CO3IaHNN y‘I€6HI>IX IIPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHHWIO U B3aMMOIIOMOIIN
B IIpolLecce 3TON y4eOHOH AeqTelbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEJIEHHE U MOCTYIKM CBOMX TOBAPHILEH C MO3MIIMK HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MTOCIEICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33PCHUYCCKHUC NPCACTABJICHUA O BCHICCTBC U XUMHUYECKOMN pCaknun, COOTBCTCTBYIOINIUEC COBPCMCHHOMY YPOBHIO Pa3sBUTUA HAYKH U COCTABJIAIOLIUC
OCHOBY JId IMOHWMAaHHA CYIHIHOCTH Hﬂy‘—IHOfI KapTUHBI MUpa, MPECACTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3sBUTHA IMMPHUPOABLI, B3AUMOCBA3AX YCJIIOBEKA C
HpHpO,[[HOﬁ CpCﬂOﬁ, O POJIM XUMHHU B TIO3HAHUU DTUX SaKOHOMepHOCTCﬁ;

M03HaBaTEeIbHbIE MOTUBBI, HAIIPABJICHHbIE Ha MOJYyYEHHE HOBBIX 3HAHUHU MO0 XMMHUHU, HEOOXOIUMBbIE JJIsi 0OBACHEHHUs HAOII0JaeMbIX MPOLIECCOB U SBICHUIA,
MO3HABATENbHON, MH()OPMALMOHHOW M YHTATEIbCKOM KyJIbTYpbl, B TOM YHCIE HaBBIKOB CAMOCTOSATEIbHOM pPabOTHl C Y4eOHBIMH TEKCTaMHU, CIPAaBOYHOU
JUTEPATypOi, JOCTYITHBIMU TEXHUYECKHUMHU CPEACTBAMU HH(POPMAITMOHHBIX TEXHOJIOTHI;

MHTEpEC K O0YyUEHUIO U MO3HAHUIO, TI0003HATEIbHOCTh, FTOTOBHOCTD U CIIOCOOHOCTh K CaMOOOpPa30BaHHUIO, IPOCKTHON U UCCIIEI0BATENIbCKON NESITETbHOCTH,
K OCO3HAaHHOMY BBIOOpY HAIPaBICHHOCTU M YPOBHs 00y4eHUS B JAJIbHEHILEM;



4) popMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHUE LIEHHOCTH KM3HHU, OTBETCTBEHHOT0 OTHOIICHUSI K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha 370POBbI 00pa3 KU3HH, OCO3HAHUE MTOCIEACTBHI U HENPUATUE
BPE/IHBIX NPUBBIYCK (YMOTPEOICHHS AJKOTOJIs, HAPKOTHKOB, KypEHHs), HEOOXOUMOCTH COOJIFOJICHUS MPaBUJ OE30MACHOCTH TIPU OOPAIEHUN C XMMHUYECKUMU
BELIECTBAMHU B OBITY U pEaIbHOM JKU3HH,

5) Tpy10BOr0 BOCIIMTAHUS

MHTEpEC K MPAKTHUYECKOMY M3YUEHHUIO Mpodeccuil u Tpyaa pa3IuuHOro poja, yBaKeHHE K TPYIy M pe3yjbTaTaM TPYAOBOU IEATEIbHOCTH, B TOM YHUCIIE Ha
OCHOBE IPUMEHEHHs NPEAMETHBIX 3HAHUI [0 XMMHHU, OCO3HAHHBIA BBIOOP MHAMBUIYATbHOM TPAaeKTOPUH IMPOAOKEHHs] 00pa30BaHUS C YYETOM JMYHOCTHBIX
MHTEPECOB U CITIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEMH, YCIIEITHON PO eCcCHOHATBHOM IeATEIIEHOCTH U Pa3BUTHS HEOOXOTUMBIX YMEHHIH,
TOTOBHOCTb a/IalITUPOBAThCS B IPOPECCUOHATIBHOI cpeie;

6) 9K0JIOrHYeCKOro BOCIIUTAHHUSI:

9KOJIOTUYECKHU 11e]1eCO00pa3HOe OTHOUIEHUE K IPUPOJE KaK UCTOYHMKY >KU3HU Ha 3eMile, OCHOBE €€ CyLIECTBOBaHMS, IOHUMaHHE LEHHOCTH 310 POBOIO U
6e3omacHoro o0pasa >KM3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (PM3MUECKOMY U MCUXUYECKOMY 370POBBIO, OCO3HAHHE LIEHHOCTU COOIOIEHUS IPAaBUII
0€301acHOT0 MOBEEHUS MPU PadOTe ¢ BEIIECTBAMHU, a TAK)XKE B CUTYAlMUSIX, YTPOXKAIOIINX 30POBbIO U KU3HHU JIOJCH;

CIIOCOOHOCTH MMPUMCHATH 3HAHU A, IIOJTy4aCMBbIC ITPU U3YUCHUHW XUMHHU, JJI PCIICHUA 3a/1a4, CBA3aHHBIX C OKPY)KaIOIHGfI HpHpO}IHOﬁ CpGI[OfI, JJIsI IOBBIIICHU S
YPOBH: AKOJIOTUYECKOU KYJbTYpbl, OCO3HAHU: rJ100aIIbHOTO XapaKkTepa SKOJIOTHYCCKUX HpO6JICM u HYTCﬁ HUX peICHHUAd IMOCPCACTBOM MCTOJAOB XUMHHU,
OKOJIOT'MYCCKOr'o MBIIIJICHU S, YMCHUSA PYKOBOACTBOBATLCA UM B HOSH&B&TCJ’IBHOﬁ, KOMMYHI/IKaTHBHOfI n COHI/I&J’IBHOﬁ IMPAaKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe merampeaMETHBIX Pe3ylbTaTOB BBIACISAIOT 3HAYMMBIE JJIs (DOPMUPOBAHHS MHPOBO33PEHHs OOIIEHAYYHbIC MOHATHUS (3aKOH, TEOpHs, MPUHLMII,
runoresa, (paxT, cucrema, MpoLecc, SIKCIEPUMEHT U JIPYroe.), KOTOPbIE MCIONb3YIOTCSI B €CTECTBEHHO-HAYUHbBIX YYEOHBIX MpEeAMETax U MO3BOJISIIOT HAa OCHOBE
3HaHUHM U3 ITHX MPEeaIMETOB (OPMHUPOBATH NMPEACTABICHUE O LIEJIOCTHOM HAayyHOMW KapTHMHE MHUpPA, U yYHHMBEpCaJbHbIE yueOHble NEHCTBHs (I1O3HABAaTENIbHBIE,
KOMMYHHKATHUBHBIE, PETYJSATUBHBIE), KOTOpPbIE 00ecreynBaroT (GOPMUPOBAHHE TOTOBHOCTU K CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOMN
NEATEIbHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3zoBble Jornuyeckue geiicTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTHYECKOIO MBIIUIEHUS IIPU OCBOEHUH 3HAHWM: PAaCKpBIBATh CMBICI XUMHUYECKUX MOHATHH (BBIAEIATH MX XapaKTepHbIE
MPU3HAKH, YCTAaHABINBATH B3aUMOCBSI3b C JPYTUMH IMOHATHAMH ), UCIIOJIB30BATh MOHATHUS JJIs1 OOBSICHEHHSI OTIEIbHBIX ()AaKTOB U SBJICHUN, BRIOUPATh OCHOBAHUS U



KpUTCpUH IJI1 KJ'IaCCI/I(bI/IKaI_[I/II/I XHUMHUYCCKUX BCHICCTB U XHUMHUYCCKUX peaKuHﬁ, YCTaHaBJIMBATh NMPUYNHHO-CICACTBCHHBIC CBA3U MCKIY 00BbEKTaMH HU3Yy4YCHUA,
CTPOUTD JIOTUYCCKUEC PACCYIKACHU S (I/IHI[yKTI/IBHBIe, ACAYKTHUBHBIC, 110 aHAJIOT I/II/I), J€J1aTh BBIBO/JbI N 3aKJIFOUCHU A,

YMCHUC NMPUMCHATHL B HNPOLCCCC NO3HAHUSA IMOHATHA (HpeI[MeTHBIe n MeTaHpeI[MeTHBIe), CHUMBOJIMYCCKUC (3H3,KOBBIC) MOJCJ/IM, UCIIOJIb3YEMbIC B XHMHUU,
Hp606paSOBBIBaTI) IIUPOKO NPUMCHACMBIC B XUMHUHU MOJCIIBHBIC IMPEACTABIICHUA — XAMHYCSCKHUH 3HAK (CI/IMBOJ'I SJ'IeMeHTa), XUMHNYCCKasd (bopMyna U YPaBHCHUC
XUMHUYCCKOU pCakuuu — Mpu pClICHUN y‘-Ie6HO-H03HaBaTeJIbHBIX 3aja4, C y‘IéTOM 9TUX MOACIBbHBIX HpeHCTaBHCHI/Iﬁ BBIABJIATE U XapaKTCPU30BATH CYIICCTBCHHBIC
IIPpU3HAKHU H3y4aCMbIX 00BEKTOB — XHMHYECKHX B€IICCTB U XHMHUYCCKUX peaKHHﬁ, BBIABJIATH O6H_II/IG 3aKOHOMCPHOCTH, MPUUYUHHO-CICACTBCHHLIC CBA3U U
IMPOTUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SBJICHUAX.

ba3oBble ucciaenoBaTelbcKue AeiicTBUS .

YMCHUCEC UCITIOJIB30BATh NOCTABJIICHHBIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA ITIO3HAHUSA, 4 TAKIKC B KaUCCTBC OCHOBBI JIA q)OpMI/IpOBaHI/IH T'UIIOTC3bI 110 IIPOBEPKE
IMPaBHUJIbHOCTHU BBICKA3bIBACMBIX Cy)KIleHI/If/'I;

NpUOOpETeHUE OIbITa MO TUIAHMPOBAHWIO, OPraHU3AlMH U TPOBEACHUIO YUYECHHUYECKUX SKCIIEPUMEHTOB, yMEHHE HaONIoJaTh 3a XOJOM Ipolecca,
CaMOCTOSITENILHO ITPOTHO3UPOBATH €T0 Pe3yJIbTaT, POPMYIHUPOBATH 000OIECHHS M BBIBOIBI ITO PE3yJIbTaTaM IPOBEAEHHOTO OIIBITA, NCCIIEI0BAHHS, COCTABIATh OTYET
0 IIPOJIEIaHHOM padoTe.

Padora ¢ undopmanueii:

yMEHUe BBIOMpaTh, aHAIM3UPOBATh M MHTEPIPETUPOBATh MH(OPMAIMIO Pa3IMYHBIX BUJIOB U (DOPM NpeACTaBICHHUS, MOIY4aeMy0 U3 pa3HbIX MCTOYHHMKOB
(Hay4yHO-TIOMYJIsSIpHAsl JIMTEpaTypa XHMMHUYECKOTO COJEpXaHHs, CIpaBOYHble MocoOus, pecypcbl MHTepHeTa), KpUTHYECKH OLIEHHWBAaTh MPOTUBOPEUMBYIO U
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

YMEHUE NPUMEHSTh Pa3IMyuHble METO/Jbl U 3alpOChl MPU MOUCKE U 0TOOpe MH(POPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JUIsl BBITOJHEHHUS
y4eOHBIX U MO3HABaTENbHBIX 3aJ]a4 OMpPeNe’IEHHOI0 TUIla, IPUOOpPETEHHE OMbITa B 0OJACTH HCIOJIb30BaHUS MH()OPMAIIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHH,
OBJIa/IEHUE KYJITYpOU aKTUBHOT'O UCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM, CAMOCTOATENBHO BEIOMPATH ONTUMAIBbHYIO (hOpMY MpeACTaBICH M HHPOPMALUU
U WITIOCTPUPOBATh pelIaeMble 3a/1a4i HECIOKHBIMH CXEMaMH, TuarpaMMaMu, IpyruMu popMaMu rpaguKy ¥ UX KOMOMHALIUSAMU;

YMEHHE HUCII0JIb30BaTh U aHATM3UPOBATH B Mpoliecce YUeOHON U UCCIIeIOBATENBCKOM AeITeTbHOCTH HH(HOPMAIIMIO O BIMSHUH MPOMBIIIIIEHHOCTH, CETECKOTO
X035UCTBA " TpaHcIopTa Ha COCTOSIHHE OKpYyXKaromieu MPUPOIHOM CpEJIBL.

KoMmyHukaTHBHBIC yHHBepcaabHbIe y4eOHbIE JeHCTBHUSA:

YMEHHUS 3aJ]aBaTh BOMPOCH (B XOJe auanora U (Wiau) AUCKYCCHH) IO CYIIECTBY OOCYXKIaeMOU TeMbl, ()OpPMYIUPOBATh CBOU MPEAJIONKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS ITPEUIOKEHHOM 3a/1a4u;



YMEHHS TPEJCTABIATh MOJyYEHHBbIE PE3yJIbTaThl MO3HABATEIBHON JESATENIbHOCTH B YCTHBIX M MUCHMEHHBIX TEKCTaX; JeJIaTh MPE3EHTALMI0 PEe3ybTaToOB
BBITTOJIHEHUS] XUMHUYECKOTO IKCIIEPUMEHTA (J1a00paTOPHOTO OMbITa, 1a00paTOPHOI paboThI 10 UCCIIEOBAHUIO CBOMCTB BELIECTB, y4eOHOTO MIPOCKTA);

YMEHHS yU4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOW MMO3HABATEIHHOW M HMCCIIEIOBATEIBCKON JIEATEIHPHOCTH TIPU PEIICHUH BO3HUKAFOIINX
npo0sieM Ha OCHOBE Yy4€Ta OOLIMX MHTEPECOB M COTJIACOBAHUS MO3UIUHN (00CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbD), KOOPIAMHAIIMS COBMECTHBIX
JCHCTBHM, OTIpe/IeIICHNEe KPUTEPUEB TI0 OIICHKE Ka4eCTBA BHITIOJTHEHHON PaOOTHI U IPYTHE).

PerHﬂTI/IBHLIe YHUBEpPCAJIbHbIE yqeﬁnble JeCTBHUA:

YMCHHE CaAMOCTOSATCIBHO OMPCACIIATE HCIU ACATCIBbHOCTH, INIAHUPOBATL, OCYHICCTBIIATH, KOHTPOJIMPOBATh U IIPU HGO6XOI[I/IMOCTI/I KOPPCKTUPOBATL CBOKO
JACATCIIbHOCTD, BI)I6I/IpaTI> HanOoJee 3(1)(1)€KTI/IBHI)I€ CII0COOBI PeIICHUA y‘-Ie6HI>IX M NIO3HABATCJIbHBIX 3aJiad, CaMOCTOATCIbHO COCTAaBJIATL WJIM KOPPEKTUPOBATDH
HpeﬂHO)KCHHbIﬁ AJIrOpruTM HeﬁCTBHﬁ IIpX BBIIIOJIHCHUH SaHaHI/Iﬁ C y‘IéTOM TMOJIYUCHU A HOBBIX 3HaHHUI 00 N3y4dacMbIX 00BEeKTax — BCHICCTBAX U pCaKIUAX, OLCHUBATDb
COOTBCTCTBHC IMOJTYYCHHOI'O pE3yJibTaTa 3asIBJICHHO e, YMCHHUEC UCIIOJIb30BATh U AHAJIM3UPOBATH KOHTCKCTHI, ITPEAJIaracMbIC B YCIIOBUU 3aI[aHI/II7I.

INPEAMETHBIE PE3YJIBTATbBI
K koHIty 00yueHus B 9 kijiacce npeMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTpaXaTh CHOPMHUPOBAHHOCTh Yy 0OYYAIOIIMXCSl YMEHUH:

e  pacKpbIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUI AIEMEHT, aTOM, MOJIEKYJIa, NOH, KATUOH, aHWOH, ITPOCTOE BEIIECTBO, CII0AKHOE BELIECTBO,
BaJICHTHOCTh, AJIEKTPOOTPHUIATEIbHOCTh, CTENIEHb OKHUCICHUS, XMMHUUYECKasl peaklMsi, XUMUYECKasi CBsI3b, TEIJIOBOM 3(PEeKT peaklnu, MOJb, MOJSPHbBIN
00BEM, PACTBOP, HIEKTPOJIUTHI, HEIEKTPOIUTHI, IIEKTPOIUTHUECKAs JUCCOLMAIUS, PeaKIM HOHHOrO OOMEHa, KaTaiu3aTrop, XMMHUYECKOe paBHOBECHE,
oOpaTuMble U HEOOpaTUMBbIE PEAKIIMH, OKHCIUTEIbHO-BOCCTAHOBHUTENbHBIE PEAKIMM, OKHCIUTENb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBJICHHE,
aJIOTpONHsl, aM(pOTEepHOCTh, XMMHUYECKas CBA3b (KOBAJEHTHAs, MOHHAs, METAJUINYECKas), KPUCTAJUIMYECKas pEeHIETKa, KOPPO3Us METaJlIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEaKLUH, IpeAesIbHO gormyctuMas koHneHnTpanus [IJIK BemecTsa;

e WUIKOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX ITOHATHI U IPUMEHSTH 3TH MOHATHUS IIPYA ONIMCAHNUN BELIECTB U UX NPEBPALLECHUM;

e  HCIOJb30BaTh XUMUYECKYIO CHMBOJIMKY JUIsl COCTaBJIEHUs ()OPMYJI BELIECTB M YPABHEHU XUMHUECKUX PEaKIIMii;

e OIIPENENATHh BAJIEHTHOCTh U CTENIEHb OKUCIICHHUSI XMMUYECKUX JJIEMEHTOB B COEAMHEHMSIX Pa3IMYHOIO COCTaBa, IPUHAAJIEKHOCTD BEILIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHHH mo ¢opMysiaM, BHJI XUMUYECKOM CBSA3M (KOBAJICHTHAs, HOHHAS, METAJUIMUECKAs) B HEOPraHMYECKUX COEAMHEHHUSX, 3apsj MOHA I10
XUMUYECKOH (opMyIie, XapakTep cpeJibl B BOJHBIX pACTBOPAX HEOPraHUYECKUX COSAUHEHHM, TUIT KPUCTAIITMYECKON PeIETKH KOHKPETHOTO BEIIECTBA;

e packpsiBaTh cMbici Ilepuoanueckoro 3akona J[. 1. MenneneeBa 1 JeMOHCTPUPOBATh €r0 MOHMMAHUE: OMUCHIBATH M XapaKTepHU30BaTh TaAOIMUHYIO (hopMy
[lepuonmueckoil cuCTEMbl XUMUYECKHX 3JIEMEHTOB: pa3nyaTh MOHATHS «TJIaBHas noArpymnna (A-rpynmna)» u «mobdouHnas noarpynmna (b-rpymnmna)», Mansie u
00JbIIME TEPUOAbI, COOTHOCUTh 0003HAYEHHS, KOTOpblE MMEIOTCS B MEPUOAMYECKON TaliMIle, C YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHMSI aTOMOB
XMMUYECKHX HJIEMEHTOB (COCTAaB M 3apsi/l si/1pa, 001Iee YUCIIO SJIEKTPOHOB U pacIipeielieHHe UX MO 3JIEKTPOHHBIM CJI05IM), 00BACHATH 00IIME 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U X COCTUHEHHH B Mpeenax MajblX MEPUOIOB U IIaBHBIX MOATPYIII C YYETOM CTPOSHHS UX aTOMOB;

e KJaccu(pUIMPOBATH XMMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUYECKHUE PEaKIUH (TI0 YUCIY U COCTABY yYaCTBYIOUIUX B PEAKIIMU BEILECTB, IO
TerI0BOMY (D eKTy, 0 U3MEHEHHUIO CTETICHEH OKMCIICHUSI XUMUUECKHUX JICMEHTOB);

e  XapakTepu3oBaTh (ONMUCHIBATH) OOIIME U CHeUU(UIECKHEe XMMHUYECKHE CBOMCTBA MPOCTHIX M CIOXHBIX BEIIECTB, IMOATBEPXKAAs OMHMCAHUE MPHUMEpPaMU
MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUIN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHIA;



COCTABJIATh YPAaBHEHUS SJIEKTPOJUTHUECKON TUCCOLMALUU KUCIOT, LIEIOoYel U COoJlel, MOJHbIE U COKpAIlEHHbIE YPAaBHEHMs peaklUil HMOHHOTO OOMEHa,
ypaBHEHHsI PEaKIMii, TOATBEPKIAIOIINX CYIIECTBOBAHIE TeHETUUECKOM CBSA3HM MEX/y BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYLIHOCTh OKUCIIUTEIEHO-BOCCTAHOBUTENIBHBIX PEaKIUil TOCPEICTBOM COCTaBJIEHUS 3JEKTPOHHOI0 OaaHca 3TUX peakLuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHSI, BOBMOXXHOCTH MPOTEKAHHsI XMMUYECKHUX MPEBPAIICHUH B Pa3IMYHBIX YCIOBUSIX;
BBIUUCIIAT OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BELIECTB, MACCOBYIO JOJII0 XUMHUYECKOT0 3J€MEHTa 110 (OopMyJsie COeIMHEHMsI, MaCCOBYIO
JIOJTIO BEI[ECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOH PeaKInu;

co0JIr01aTh IPaBUJIa MOJIb30BAHUS XUMUYECKOM OCY 101 1 1Ta00paTOPHBIM 000PYL0BaHUEM, A TAK)KE IPaBUIIa OOPAILIEHNUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSMU I10 BBIITOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIIBITOB IO MOIYYEHHUIO U COOMPAHNIO ra3000pa3HbIX BEIIECTB (aMMHUAKa U YTIIEKUCIIOTO Ta3a);
IIPOBOJIUTH PEAKLINH, HOATBEP:KIAIOIINE KAaU€CTBEHHBIM COCTAB PAa3JIMUHbIX BELIECTB: PACIIO3HABATH ONBITHBIM IIyTEM XJIOPHU-, OpOMUI-, HOJHI-, KapOOHAT-
, (ocdar-, cumukar-, cynbpar-, THIPOKCHUA-UOHBI, KATHOHBI AaMMOHHS M HMOHBI H3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPraHUYeCKUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE OIEPAIlMN MBICIUTEIBHOW NIESTENFHOCTH — aHAJIN3 U CHHTE3, CpaBHEHHE, 0000IIeHNE, CHCTEMATHU3alUIO, BBISIBICHUE MPUYHHHO-
CJICZICTBEHHBIX CBSI3€M — JUIsl M3YUYEHUS CBOMCTB BEILIECTB U XMMMUYECKUX pEaKIiil, eCTECTBEHHO-HAy4HbIe METO/Ibl IO3HAHUS — HAOJI0/IEHHE, U3MEPEHHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN).
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Hroro no pazueny 17

Pa3gen 2. HeMeTaJJIBI M BX CO€IHUHEHUS

2.1 OO61as xapakTepucTUKa XuMudeckux 1eMeHToB VIIA-rpynmnsl. ["anorenst 4 1

2.2 OO6mas xapakTepucTuka XuMudeckux 31eMeHToB VIA-rpynnsl. Cepa u e€ coeIMHeHHs 6

2.3 OO0mrast XapaKTEpPUCTHKA XUMHUECKUX J1eMeHTOB VA-rpynmbl. A30T, hocdop U uX coeTuHEHHS 7 1

24 OO01as xapakTepucTUKa XUMUYECKUX 1eMeHTOB [VA-rpynnbsl. Yriaepoa v KpeMHHUI U UX COeAMHEHUS 8 1 2

Hroro mo pazueny 25

Pa3nes 3. MeTanjibl M X COeIMHEHUSI

3.1 OO01111e cBOIMCTBA METAIIJIOB 4

3.2 Bakueiimme MeTajuIbl U UX COSIUHEHUS 16

Hroro no pazuneny 20

Pasnen 4. Xumusi u okpy:kamomas cpeaa

41 ‘ BemecTBa 1 Marepualibl B JKU3HH YEJIOBEKA 3

HWroro no pazneny 3

PesepBHOE Bpemsi 3

OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 4 7




KAJIEHIJAPHO-TEMATHYECKOE INTAHUPOBAHUE

Ne Tema ypoka KosmyecTBo yacoB [Hara
n/m Beero | Konrponbnbie|[Ipaktuueckue| 13YICHAA
paboThl paboThI
1 |[[Ilepnomuyeckuii 3aKkoH. [leproanyeckas cucrema xuMmuueckux anemeHToB J[. . MenpeneeBal] 1 A 4.09
b 4.09
2 |[[3aKOHOMEpPHOCTH B U3MEHEHUHN CBOMCTB XUMUYECKUX DJIEMEHTOB IEPBBIX TPEX MEPHUOIOB]] 1 A 8.09
b 8.09
3 |[[Knaccu¢ukanust 1 HOMEHKIIATypa HEOPraHMYECKUX BEIIeCTB]] 1 A 11.09
b 11.09
4 | [[Buasl XMMUYECKOM CBSI3U U TUIbI KPUCTAIUIMUECKUX PELIETOK] | 1 A 15.09
b 15.09
5 |[[KonTposbHas padota Nel o teme «IloBTOpeHue u yriryOjieHHe 3HAaHUH OCHOBHBIX pa3JIesioB Kypca 1 1 A 18.09
8 kiaccar|] b 18.09
6 |[[Knaccubpukamus XuMHUECKUX PEAKIU IO PA3TUIHBIM IPU3HAKAM] | 1 A 22.09
b 22.09
7 |[[TTonsTHE O CKOPOCTH XUMHUYECKOM peakiuu. [IoHATHE 0 TOMOT€HHBIX U F€TEPOr€HHBIX PEAKIMAX ] 1 A 25.09
b 25.09
8 |[[TIonsTHE O XMMHYECKOM paBHOBecHU. DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKON PEaKINH U 1 A 29.09
TOJIOKEHUE XUMHYIECKOTO paBHOBeCHU ] 529.09
9 |[[OxucnuTensHO-BOCCTAHOBUTEIBHBIE PEAKIINH || 1 A 210
b 2.10
10 |[[Teopust 35eKTpOTUTHICCKOH auccorranmi. CHIIBHBIC U CJIa0bIe DJIEKTPOIIUTHI] | 1 A6.10
b 6.10
11 |[[MoHHBIe ypaBHEHUS peaKiuii]] 1 A9.10
59.10
12 |[[XuMudeckue cBOWCTBA KUCIOT U OCHOBAaHUH B CBETE MPEICTABICHU 00 AIEKTPOIUTUYECKOM 1 A13.10
JIUCCOTTHAITIH | | b 13.10
13 |[[XuMudecKkue CBOWCTBA COJICH B CBETE MPEICTABICHUH 00 3JIEKTPOITUTHISCKOMN TUCCOIHAIINH] | 1 A 16.10
b 16.10
14 |[[TlonsiTHE O TUAPOIH3E CONEH]] 1 A 20.10
b 20.10
15 |[[[O0606meHre ¥ cHcTeMaTH3alKs 3HAHU] | | 1 A 23.10
b 23.10
16 |[[IIpakTuueckas padota Ne 1. «PemeHune skcriepuMeHTaIbHBIX 33au» ]| 1 1 A6.11

b6.11




Ne Tema ypoka KonnuecTBo yacos [Hara
n/m Beero | Konrponbnbie|[Ipaktuueckue| 13YICHAA
paboThl paboThI
17 |[[KonTponbHas padora No2 mo Teme « DNEKTPOIUTHISCKAsT TUCCOIUAIUsS. XUMHUECKUE PEAKIINH B 1 1 A10.11
pacTBOpax»]] 510.11
18 |[[O0mmas xapakTepuCTUKa raJloreHoB. XUMUYECKHE CBOWCTBA Ha IpuMepe Xjopa]| 1 A 1311
b 13.11
19 |[[XnopoBomoposa. CosstHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJyYeHHE, TPUMEHEHHE] | 1 Al7.11
b17.11
20 |[[ITpakTuueckas padota Ne 2 o Teme «IlomyueHue consTHON KUCIIOTHI, U3ydeHUe e€ CBOUCTBY ] 1 1 A 2011
b 20.11
21 |[[Bbruucnenus no ypaBHEHUAM XUMUYECKUX PEAKIHHA, €CIIM OJJUH U3 PEareHTOB JaH B N30bITKE] | 1 A 2411
b24.11
22 |[[Obm1as xapakTepucTHKa 31eMeHTOB VIA-rpymib]| 1 A27.11
b 27.11
23 | [[AnnoTponHble Moanpukanuu cepbl. HaxoxeHue cepbl U €€ cCoeqMHEHUH B Ipupoie. XUMUYECKHe 1 A112
CBOMCTBA cephi]| b1.12
24 |[[CepoBomopo, cTpoeHHE, GU3NIECKAE M XUMHUECKHE CBOMCTBA] ] 1 A4.12
b4.12
25 |[[Okcunpl ceprl. CepHasi KUCIIOTA, (PU3UUECKHIE U XUMHUYECKHAE CBOMCTBA, TPUMEHEHNE] ] 1 A 812
b 8.1215
26 |[[XuMHuecKHe peakinH, JIeKalle B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOMYyYeHHs CEPHOU KUCITOTHI. 1 A1112
XHUMHUUECKOE 3arpsI3HEHUE OKPYIKAIONIEN CPEIbI COETMHEHUAMU CEPhI]] b11.12
27 |[[Beraucnenre MacCoBOM JJOH BBIXO/1a TIPOTyKTa PEaKInu || 1 A 15.12
b 15.12
28 |[[OOm1ast xapaKTepUCTHKA IEMEHTOB V A-Trpynibl. A30T, paclipoCTpaHeHHEe B IPUPOE, PU3UIECKUE 1 A 1812
U XUMUYECKHE CBOUCTBA] ] b18.12
29 |[[AMMHuak, ero ¢pu3HUecKre U XMMUYECKUE CBOICTBA, MOJyYeHNE U IPUMEHEHNE] | 1 A 2212
b 22.12
30 |[[[TpakTryeckas pabora Ne 3 o Teme «llomydyeHne aMMuaka, U3y4eHHE ero CBOMCTBY ]| 1 1 A 2512
b 25.12
31 |[[A30THas KuCITOTa, €€ PU3NISCKUE M XUMUIECCKHIE CBONCTRA] | 1 A 29.12
b 29.12
32 |[[Mcnonb30BaHME HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAIbHBIX yA00peHuil. XuMuueckoe 1 A1201
b 12.01

3arpsA3HEHHUE OKPY KalOIEeH Cpe/ibl COEAMHEHHUSIMH a30Ta|] |




Ne Tema ypoka KonnuecTBo yacos [Hara
n/m Beero | Konrponbnbie|[Ipaktuueckue| 13YICHAA
paboThl paboThI
33 |[[Docdop. Oxcun pochopa (V) u hocdhopHas kuciora, pu3ndecKue 1 XUMHUIESCKHE CBOICTBA, 1 A 15.01
noyry4eHue| | b 15.01
34 |[[Ucrionb3oBanue GochaToB B KaYECTBE MUHEPATBHBIX YA00PEHUH. 3arpsi3HeHUE TPUPOTHON CPEIbI 1 A19.01
docharamu]] b 19.01
35 |[[Yrnepon, pactipocTpaHEeHHE B IpHPOIe, GU3NUECKUE M XUMUIECKIE CBOHCTBA] | 1 A 2201
b 22.01
36 |[[Oxcuasl yritepona, ux (U3HUECKAE U XUMUYCCKUE CBOMCTBA. DKOJIOTHUECKUAE TTPOOIIEMBI, 1 A 26.01
cBsA3aHHBIE ¢ okcuaoM yraepoaa (IV)]] b 26.01
37 |[[YronbHas kucnoTa u e€ conu|| 1 A 29.01
b 29.01
38 |[[TIpakTudeckas pabora Ne 4 o teme "[omyuenue yriekucioro raza. KauectBeHHas peakius Ha 1 1 A 202
kapOonar-uon"]] b 2.02
39 |[[IIepBoHayanbHBIC MOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COSIMHEHUX yrieposal] 1 A 5.02
b 5.02
40 |[[KpemHwMii 1 ero coequHeHus | | 1 A 9.02
b 9.02
41 |[[TTpakTrueckas pabota Ne 5. PenieHne sKcriepuMEeHTaIBHBIX 3a1a4 1o TeMe «Bakuelnme 1 1 A12.02
HEMETAJIUTBI U UX COCANHEHU»]] b12.02
42 |[[KonTponbHas padoTa Ne3 no Teme «BakHelie HeMeTaIbl U UX COEAUHEHUS» ] ] 1 1 A 16.02
b 16.02
43 |[[O0bmas xapakTepuCcTUKa XUMHUYECKHUX JIEMEHTOB — METaJNIOB. MeTalinyeckas CBs3b U 1 A 19.02
MeTaJlJIM4ecKasi Kpucrauinyeckas pemérka. dusnueckue cBOCTBa METaIOB] | 5 19.02
44 |[[XuMuueckue CBOMCTBA METAIIIOB. DIEKTPOXUMUUECKUH PsiJ] HANPSKEHUH MeTaIoB]] 1 A 26.02
b 26.02
45 |[[O61mue crioco6b! nomydeHust MetanoB. CrutaBbl. Beraucienus no ypaBHEHUSIM XUMHYECKUX 1 A 2.03
PEaKIInii, CITM OJIMH U3 PEArEHTOB COIEPIKHUT IIPUMECH ] 52.03
46 |[[TTorsiTHE O KOPPO3UU METAIIOB] ] 1 A5.03
b 5.03
47 |[[1lemounble MeTaILIBI] ] 1 A 9.03
b 9.03
48 |[[Okcuasl 1 THAPOKCUBI HATPHS U KA | | 1 A 12.03
b 12.03
49 |[[LLlenouHO3eMenbHbIE METAJUIBI — KAJIBIIMA U MarHuii]| 1 A 16.03




Ne Tema ypoka KonuuecTBo uacoB [ara
n/m Beero | Konrponbnbie|[Ipaktuueckue| 13YICHAA
paboThl paboThI
b 16.03
50 |[[Baxueiimue coeAMHEHUsT KalbLus || 1 A 19.03
b 19.03
51 |[[OGoOmeHue U cucTeMaTu3aius 3HaHU | | 1 A 23.03
b 23.03
52 |[[PK&cTkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHHUs | | 1 A 26.03
b 26.03
53 |[[IIpakTuueckas padota Ne 6 mo Teme "XKEcTKOCTh BOJBI M METOBI €€ ycTpaHeHus " || 1 1 A 6.04
b 6.04
54 | [[AmomuHM ] ] 1 A 9.04
b 9.04
55 |[[AmdoTepHbIe CBOMCTBAa OKCHA U THAPOKCUAA] | 1 A 13.04
b 13.04
56 |[[PKene3o0]] 1 A 16.04
b 16.04
57 |[[Oxcuapl, ruapokcusl u conu xenesa (II) u sxeneza (111)]] 1 A 20.04
b 20.04
58 |[[O6o0meHne u cucTeMaTu3alus 3HaHUH || 1 A 23.04
b 23.04
59 |[[TIpakTuueckas pabota Ne 7. Pemienne skCriepruMeHTaIbHBIX 33/1a4 10 TeMe «BakHeile MeTaib 1 1 A 27.04
Y UX COEMHEHUS» || b 27.04
60 |[[Berauciienus o ypaBHCHHSIM XUMHYECKHX PEAKIIMH, €CITH OJIMH U3 PEarcHTOB JIaH B N30BITKE HITH 1 A 30.04
COJICPKUT IpUMECH. BhIuncIeHnss MacCOBOM JOTU BBIX0/1a TPOAYKTA PEaKIUH | b 30.04
61 |[[Ob6o0uieHne u cucTeMaTu3anus 3HaHUM || 1 A 4.05
b 4.05
62 |[[KoHTponsHas pabota Ne4 1o Teme « BakHeHre MeTaIbl ¥ UX COSTHMHECHUSD | | 1 1 A 7.05
b 7.05
63 |[[BemecTBa 1 MaTepHabl B TOBCEAHEBHOM KU3HU YEIIOBEKa] | 1 A 11.05
b 11.05
64 | [[Xumuueckoe 3arpsi3HEHHE OKPY>KaoLIeH cpe/bl]] 1 A 14.05
b 14.05
65 |[[Ponb XuMUM B pEeLICHUH YKOJIOTHUECKUX pobdiem]] 1 A 18.05
b 18.05
66 |[[Pe3epBHbIii ypok. O000IIEHIE U CUCTEMATH3AIUS 3HAHUH | | 1 A 18.05




Ne Tema ypoka KonnuecTBo yacos [Hara
n/m Beero | Konrponbnbie|[Ipaktuueckue| 13YICHAA
paboThl paboThI

b 18.05
67 |[[Pe3epBHbIi ypok. OO00IICHHE U CHCTEMAaTH3alMs 3HAHUH || 1 A 21.05

b 21.05
68 |[[Pe3epBHbIii ypok. O000IIEHNE U CUCTEMATH3AIUS 3HAHUH | | 1 A 21.05

b 21.05
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7




IPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA30OBATEJIHON TPOT'PAMMBI

Kon
NpoBepsieMoro I[IpoBepsieMble npeaMeTHbIE pe3yIbTaThl 0CBOEHHS OCHOBHOM 00pa3oBaTeIbHOM NMPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJabTara
1 ITo Teme: «BelecTBo U XUMHUECKas PEaKIMsDy
PacKpBIBaTh CMBICI OCHOBHBIX XUMHYECCKUX MTOHATHIA: PACTBOP, IIEKTPOIUTHI, HEAIEKTPOIUTEI, AIEKTPOIUTHIECKAS TUCCOIHAIIS, PEAKIIIH HOHHOTO
11 o0MeEHa, KaTaJu3aTop, XUMHIECKOe paBHOBECHE, 00paTHMbIe U HEOOpaTHMBIE PEaKIWH, OKHCINTEIFHOBOCCTAHOBUTEIBHEIC PEAKINU, OKHCIUTEID,
' BOCCTaHOBHUTENb, OKHCIECHHE MU BOCCTAHOBJICHUE, AaIOTPONHUs, aM(OTEPHOCTb, XUMHUYECKass CBs3b (KOBAJCHTHAs, HOHHAs, MeTaJIMyecKas),
KpHCTAJUIMYECKas peléTKa, CIJIaBbl, CKOPOCTh XMMUUECKON peakIuu
1.2 WUTIOCTPUPOBATH B3aNMOCBSI3b OCHOBHBIX XUMHUESCKHUX MTOHSATHH ¥ MPUMEHSTH STH MOHSATHS IPH ONHCAHUN BEIECTB M NX IPEBPAIICHIN
1.3 COCTABJISITh YPABHEHHS AJICKTPOIUTHUECKON TUCCOIMAIIMN KUCIIOT, IeJI04ei U conel, MOJIHbIE U COKPAIEHHbIC YPAaBHEHHsI peaKIiii HOHHOro 0OMeHa
1.4 PaCKpBIBAaTh CYITHOCTh OKUCINTEIHHO-BOCCTAHOBHUTENBHBIX PEAKIINI MOCPEICTBOM COCTABIICHHUS DJIEKTPOHHOTO OaJaHca dTHX PeaKIuil
1.5 IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUUECKOU peaKkIuu
2 ITo Temam: «HeMeTaTbl M UX COSAMHEHMS» U «MeTalluibl U MX COCTIMHEHISD
21 XapaKTepH30BaTh (OMUCHIBATE) OOIIHE U CTICHU(PHICCKAE XUMHIECKIE CBOHCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TOATBEPIKAsl OIMTUCAHUE TPUMEPAMHU
l MOJICKYJIAPHBIX U NOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYICCKUX peaKL[I/Iﬁ
2.2 COCTABJISITh YPaBHEHHS PEAKITHiA, TIOATBEPKIAIOIINX CYIIECTBOBAHNE TCHETHUECKON CBS3H MEKY BEIISCTBAMH PA3INIHBIX KIIACCOB
2.3 IIPOTHO3UPOBATDH CBOMCTBA BCLICCTB B 3dBUCUMOCTHU OT UX CTPOCHUSA, BOSMOKHOCTHU MPOTCKAHUA XUMHUYCCKUX HpeBpaI_HeHI/Iﬁ B pa3JINYHbIX YCJIOBUAX
ClIeIoBaTh IPaBUIIaM IMOJB30BAHMA XUMHMUYECKOH MOCymoil M y1abopaTOpHBIM 00OpYIOBaHHMEM, a TaKKe IMpaBUIaM OOpAaIlEHHUs] C BEIIECTBAMH
2.4 B COOTBETCTBHU C HHCTPYKUUSMH IO BBITIOJHCHHIO JAOOPATOPHBIX XMMHYECKHX OIBITOB IO IOJNYYCHUIO W COOHMPAHUIO Ta3000pa3HBIX BEIICCTB
(aMMHMaKa U YTJIEKUCIIOTO ra3a)
NPOBOAUTH PEAKINU, MOATBECPKIAAIOUINEC KauyeCTBEHHBINA COCTaB Pa3JIMIHBIX BEHICCTB: pPacCro3HaBaTb OIIBITHBIM l'IyTéM xJjiopuna-, 6pOMI/I}1, noauna,
2.5 kapOoHaT, docdat, crmkar, CyiIb}ar, THIPOKCUINOHBI, KATHOHBI AMMOHHMS, HOHBI H3YYCHHBIX METAILIOB, IPUCYTCTBYIOMIAE B BOAHBIX PacTBOpPaX
HEOPraHU4YeCKUX BEIECTB
3 ITo Teme: «XuUMUs 1 OKpyKaroIiasi cpeaay
3.1 pacKpbIBaTh CMbICI OCHOBHBIX XuMuueckux noHstui: I1JIK Bemiecta; Koppo3usi METAJIIOB
MIPUMEHATH OCHOBHBIE ONIEPAIIU MBICIUTEIILHOM AESATEIFHOCTH — AHATIN3 U CHHTE3, CpPaBHEHHE, 0000IIICHNE, CHCTEMAaTH3aINIO, BEISIBIICHNUE IPUINHHO-
3.2 CJICZICTBCHHBIX CBSI3€H — IIsI H3YYCHUSI CBOIMCTB BEIIECTB M XUMHUIECCKUX PEAKINi; €CTECTBEHHOHAYYHBIC METO/IBI TO3HAHNS — HAOIIOIeHHE, U3MEPEHNE,

MOJICJIMPOBAHHUE, SKCIIEPUMEHT (PeaibHbI U MBICJICHHBII)




Kox

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemiecTBo 1 XUMu4ecKas peaKkmnus. HOBTOpCHI/IC

11

[Tepuonnueckuii 3axoH. [leproanueckas cucrema xumudeckux anemMeHToB J.1. MenneneeBa. CtpoeHne aToMoB. 3aKOHOMEPHOCTH B I3MEHEHUH CBONCTB XMMHUYECKUX
3JIEMEHTOB NEPBBIX TPEX MEPUOAOB, KM, KaJIbLIKs 1 UX COEAMHEHUI B COOTBETCTBUU C MOJIOKEHUEM AJIeMeHTOB B [lepronndyeckoil cucteMe 1 CTPOCHHEM HX aTOMOB

1.2

CrtpoeHue BelecTBa: BUIbl XUMUUECKOM CBsI3U. THIIBI KPUCTATUIMYECKHUX PEIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAITMUYECKOH peIETKHY 1 BUAA XUMU-
geckoil cBs3u. Kmaccmpukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIECTB (MEXIYHApOIHAs W TPUBHAIBbHAS). XMMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCS
K pa3JIMYHbIM KJ1accaM HEOPraHUYECKUX COSAMHEHUMN, TeHETUYECKas CBA3b HEOPTaHUUECKHUX BELECTB

1.3

Krnaccudukanms XuMUYeCKUX peakluid 0 Pa3InYHbIM MPU3HaKaM (IO YUCIY U COCTaBY YHYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3G EKTY, IO H3MEHEHHIO
CTeTNeHel OKUCIICHHUSI XUMHIYECKHUX AJIEMEHTOB, TI0 0OpPaTUMOCTH, [0 YYACTHIO KaTaln3aTopa). DK30- U SHAOTSPMUYECKUE PEaKINH, TEPMOXUMHUYECKAE YPaBHEHHS.
IloHsTHE O CKOPOCTH XUMUYECKOW PEAKIINU

1.4

ITousTHe 06 06paTI/IMI>IX " HeO6paTI/IMI)IX XUMHYCCKUX PCAKIUAX. IlonsiTHE 0 TOMOTEHHBIX U TE€TCPOrCHHLIX PCAKIIUAX. TlonsATHE O XUMHUYECKOM PpaBHOBECHHU. (DaKTOpI)I,
BJIMAIONINE HA CKOPOCTH XAMHYECKOI PCaKIUN 1 IMOJOXKCHUEC XUMHYICCKOTI'O paBHOBECUA

1.5

OKHCIIHTEIHLHO-BOCCTAHOBUTEILHBIE peaknuu, 3JI€KTpOHHLIfI OalaHc OKHCIMTEIHHO-BOCCTAHOBUTEILHOM pCaKkuun. CocraBnenue ypaBHeHI/Iﬁ OKHCJINTCIIBHO-
BOCCTAHOBUTCJIbHBIX peaKuMﬁ C UCTIOJIb30BAHHUEM METO4a DJICKTPOHHOI'O OajaHca

1.6

Teopust HNEKTPONTUTUIECKON TUCCOLUALMN. DNEKTPOIUTHI U HEANEKTPOINTHL. KaTHOHBL, aHHOHBI. MeXaHU3M AUCCOLMAlUY BELECTB C PA3INUYHBIMU BUIAMHU XUMHYEC-
Koii cBsa3u. Cremnens nuccormaryi. CHIbHBIE 1 c1abble SIEeKTPOINTHL. Peakiun noHHOTO oOMeHa. Y CIOBHS MPOTEKAaHHs PEeakMii HOHHOTO OOMEHa, MONHBIC U CO-
KpaléHHble HOHHBIC ypaBHEHMs peakuuii. CBOHCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE MpPEACTABICHUH 00 3leKTposnTHYecKoil nuccommarmy. KauecTBeHHbIE
peakiuu Ha HoHBL. IToHsATHE O ruAposIU3e conel

1.7

XUMHYECKAN SKCIICPHMEHT: O3HAKOMJICHHE C MOJICTSMH KPHUCTALTMYCCKUX PEHIETOK HEOPTaHWYECKUX BEIIECTB — METAIUIOB M HEMETAUIOB (Tpadura M anMasa),
CJIOKHBIX BEIIECTB (XJIOpUJa HATpHs), MCCIENOBaHHE 3aBUCHMOCTH CKOPOCTH XHMHYECKOH pEaKIMH OT BO3JCHCTBUS pPa3iNU4HBbIX (PaKTOPOB; HCCIECIOBAHHE
JIEKTPONPOBOTHOCTH PACTBOPOB BEIECTB, MPOIECCa TUCCOIMAIIMN KUCIIOT, IIeJIoUeH U coneit (BO3MOXKHO MCIONb30BaHKE BHICOMATEPHUANIOB); IPOBEICHHUE OIBITOB,
WLTIOCTPUPYIOMINX MPU3HAKH MPOTEKAHWS PEaKkIiid HOHHOTO oOMeHa (00pa3oBaHME OcajKa, BBIACICHHE ra3a, 00pa3oBaHUE BOJBI); OIMBITOB, WLTIOCTPUPYOIIIX
MIPUMEPBl OKUCIIUTENIbHO-BOCCTAHOBUTEIBHBIX pEaKkUui (TOpeHUe, peakLUuu Pa3lIoKEeHHUs, COCJUHEHHs); paclio3HaBaHHE HEOPraHWYECKHX BEILIECTB C MOMOIIbIO

Ka4C€CTBCHHBIX peaKum‘/'I Ha MOHBLI; pCIICHNEC OKCIICPUMEHTAJIbHBIX 3a1a4

HemeTtannsl n ux COCAUHCHUSA

2.1

OO0mas xapakTepucTHKa rajgoreHoB. OcoOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHbIC cTeneHn okucieHus. CTpoeHue U (PU3MUYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
rajioreHoB. XMMHUYECKHE CBOHCTBA Ha MIpUMEpPE XJIopa (B3aMMOICHCTBUE C METAIUIAMHU, HEMETAJUIaMU, Tiesiouamu). XJI0poBoaopoa. CossiHas KUCIIOTa, XUMHUYECKUE
CBOICTBA, MOJIy4YEeHUE, TpUMeHeHHe. J[eCTBHE XJIopa M XJIOPOBOJOPOJia Ha OPTaHU3M YeIoBeka. BakHel e XJI0pH bl ¥ X HAXOXKACHHUE B IPUPOJIC

2.2

OO6was xapakTepucTka 31eMeHTOB VIA-rpynmnbl. OcoOeHHOCTH CTPOSHUSI aTOMOB, XapaKTepHble CTeNeHU OKuciieHus. CTpoeHrne U (pu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — KUCIIOPOJIa ¥ Cephl. AJIIOTPOIHBIE MOAM(HUKAIINN KACIOPOAa U Cepbl. XUMHUYECKHE CBOKCTBA cepbl. CepoBOIOPOI, CTpOCHHUE, (PU3HUECKUE H XUMUYECKUE
cBoiicTBa. OKCHJIBI Cephl KaK MPEACTABUTENN KUCIOTHBIX OKCHI0B. CepHasi KHCIIoTa, (PU3NYECKHe U XUMHUYECKHE CBOMCTBA (00II1e Kak MPEICTaBUTEIS Kilacca KUCIOT
U cnenrduyeckre). XuMHUUECKUE PEAKIIMH, JEKAIIHNE B OCHOBE MPOMBIIIIJICHHOTO CrI0c00a MoydeHust cepHOM KUCTOThI. [Ipumenenne. CoJii CepHOM KHCIOTHI, KauecT-




Kopn

“pOBepﬂeMlﬂﬁ 3JIEMEHT COACPKAHUSA

BEHHas peakus Ha cyibpaT-noH. HaxoxxaeHnue cepsl u €€ COeAMHEHNH B IpUpoIe. XUMUIECKOE 3arps3HeHIE OKPYKAIOMIEH Cpelbl COSTMHEHUSIMU CEePBI (KUCIIOTHBIE
JOK]TH, 3arPsI3HEHHE BO3AYXa M BOJOEMOB), CLIOCOOBI €r0 MPeI0TBPAIICHIIS

2.3

OOmrass xapakTepucTHKa 371eMeHTOB VA-rpymmbl. OCOOSHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTEIEHU OKUCICHHSA. A30T, PacHpOCTpaHCHHE B MPHUPOIE,
(u3nUecKre U XUMUYECKUE CBOUCTBA. KpyroBopoT a3oTa B nmpupoae. AMMUAK, ero (GHU3MYSCKHe U XUMUYECKUE CBOMCTBA, MOMyYeHne U npuMeHeHne. Cou aMMOHWS,
uXx (U3NYECKHe U XMMUYECKHEe CBOWCTBA, NpuMeHeHHe. KauecTBeHHas peakiysi Ha HOHbI aMMOHHS. A30THasl KUCIIOTa, €€ mojydeHue, GU3NIecKre U XHMHUYECKUE
cBoiicTBa (OOIIME Kak IMPEICTaBUTENs Kilacca KUCIOT M crenududeckne). Vcnonb30BaHHEe HUTPATOB M COJICH aMMOHHS B Ka4eCTBE MUHEPAIBHBIX yIOOpPECHHUH.
XUMHYECKOE 3arpsI3HEHNE OKPYIKAIOIICH CpeJbl COSTUHEHUSIMU a30Ta (KUCIOTHBIC JJOXKIIU, 3arPSI3HEHUE BO3AYXa, TOYBBI  BOJIOEMOB)

2.4

dochop, amorponHbie Momupukamuu dochopa, dusmueckue u xumudeckue cporictBa. Oxcun gocpopa(V) u dochopHas KucioTa, PU3NUSCKUE U XUMHUYSCKHE
CBO¥CTBA, nmosryuenue. Mcnonp3oBanne GpochaToB B KauecTBe MUHEPAIBHBIX YI00pECHHIHA

2.5

O6mas xapakTepucTHka 3neMeHToB [VA-rpynnel. OcOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTENICHU OKHCIEHUs. YTIepo/], aJIOTPONHbIe MoAu(UKaImy, pac-
MPOCTpaHEHHE B MpHUpPOe, PU3MUeCKUEe U XUMIIeckne cBorcTBa. AncopOrust. KpyroBopot yriepona B npupoae. OKCHAB yTiaepoaa, X Gu3ndeckne U XUMHIECKIEe
CBOICTBA, eiicTBHE HA JKUBBIC OPTaHU3MBI, ITOMYUCHHE W TIPHIMEHECHHE. JKOIOTHUECKHE TIPOOIIeMBl, CBs3aHHbIe ¢ oKkcunoM yriepona(lV); runmoresa rirobansHOTO
MOTEIUICHUST KIIMMaTa; MapHUKOBBIM 3¢ ¢eKT. YronpHas KUCI0Ta U € colu, UX (U3HUCCKHEe U XMMHUYECKHE CBOMCTBA, MOIy4YeHHE U IpuMeHeHHe. KauecTBeHHas
peaknus Ha KapOoHaT-uoHbI. Vicnonp3oBaHue KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIEHHOCTH U CEJIBCKOM XO03sIHCTBE

2.6

[lepBoHavyanbpHBIC MOHATHS 00 OPTaHIMYECKHUX BEMIECTBAX KaK O COCOMHEHISX yriepoaa (METaH, 3TaH, STHICH, alleTHJICH, 3TaHOJM, TIUIEePHH, YKCYyCHas KHCIoTa). Mx
COCTaB M XUMHUUeCKoe cTpoeHue. [loHsTHe 0 OMOTOTHYeCKN BayKHBIX BEIIECTBAX: )KHUPaX, OENKax, YIIeBOAaX — M UX POJIH B KHU3HU delloBeka. MarepuaibHOe AHHCTBO

OPraHn4CCKUX U HCOPTaHNYCCKUX COCZ[I/IHCHI/Iﬁ

2.7

Kpemunii, ero ¢pusmyeckue 1 XUMUYECKHE CBOMCTBA, MOTy4eHHe U MpuMeHeHne. CoeTMHeHNs KpeMHUS B ipupozae. Oomme npencrasiaeHust 00 oxcuae kpeMHU(IV)
1 KpeMHHeBOH KkucnoTe. CHIMKATHI, UX HCIIOIB30BaHNE B OBITY, MEHIIIHE, IPOMBIIIIIEHHOCTH. BakHeHIne CTpouTebHbIe MaTepHAabl: KepaMHKa, CTEKIIO, IEMEHT,
0eToH, xene300eToH. [IpobieMbl 6e30MacHOro UCTIOIb30BAHMSI CTPOUTEIBHBIX MATEPHAIOB B IIOBCETHEBHOM KU3HU

2.8

XUMHYECKHI SKCIIEPHUMEHT: M3y4eHHE 00pa3lloB HEOPraHMYECKHX BELICCTB, CBOMCTB COJSIHOM KHCIOTBI; NPOBEACHNE KAUCCTBEHHBIX PEaKLMH Ha XJIOPUI-WOHBI U
Ha0JII0IeHNe PU3HAKOB MX IIPOTEKAHHMs; OIBITHI, OTpaXKaloIue (PU3NIECKHe U XUMHYECKHE CBOWCTBA FAJIOTCHOB M HX COSMHEHNH (BO3MOYKHO MCIOIBE30BaHHUE BU/ICO-
MaTEepPHAIOB); O3HAKOMIICHHE ¢ 0Opa3namMy XJIOpUAOB (TaJOTCHHUAOB); O3HAKOMIICHHE ¢ 0Opa3laMu cephl U e COCOTUHEHHMSAMHU (BO3MOXKHO HCIIOJIB30BaHHE BUCO-
MaTepuasoB); HaOJIIICHHE TIpoliecca OOYTIIMBAHUs caxapa IoJl JeHCTBUEM KOHIIGHTPUPOBAHHOM CEPHOW KHMCIIOTHI; M3yYeHHE XUMHYECKHX CBOMCTB pa30aBIiIeHHOI
CEpHOM KUCIIOTHI, IIPOBEJICHNE KaUeCTBEHHON PeakIK Ha CyJb(haT-HoH 1 HaOJ0IeHNe ITpHU3HaKa e€ IPOTeKaHHs; O3HaKOMIIEHHE ¢ (PU3NUeCKUMH CBOMCTBaMH a30Ta,
¢docdopa 1 ux coenuHeHUH (BO3MOXKHO MCIIOIH30BaHUE BHIEOMATEPHAIIOB), 00pa3IiaMH a30THHIX U (GochOpHBIX yI00peHHi; oy4eHne, COOnpaHne, paclio3HaBaHue
U U3YyUYCHUC CBOMCTB aMMHaKa, MPOBCJACHUC Ka4€CTBCHHBIX peaKqu/'I Ha MOH aMMOHHA U (I)OC(l)aT-I/IOH U U3Yy4YCHHUC NPU3HAKOB HX IPOTCKAHUA, B3aHMO}IeI>'ICTBHe
KOHLICHTPUPOBAHHON a30THOM KHCIIOTHI C MEJbI0 (BO3MOXKHO HCIIOJIb30BAaHHE BHIICOMATEPHAIIOB); U3Y4YEHHE MOJIENIei KPUCTAIUIMUECKUX PeIETOK anMmasa, rpadura,
¢ynnepeHa; 03HAKOMIIEHHE C TPOIECCOM aJCcOpOLMH PAacTBOPEHHBIX BEIECTB aKTMBHPOBAaHHBIM YIJIEM M YCTPOMCTBOM IPOTHMBOrasa; IOJIydeHHe, COOMpaHHe,
pacro3HaBaHHe M M3yYeHHE CBOMCTB YIJIEKHCIIOTO Ta3a; MPOBEAeHNEe KaYeCTBEHHbIX PeaKIMii Ha KapOOHAaT- M CHIIMKAT-HOHBI M M3Y4YeHHE NPU3HAKOB UX POTEKaHMS;
O3HAKOMJICHUE C IPOAYKIMEH CHIMKATHON NPOMBIIUICHHOCTH; PEICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 110 TeMe «BakHelnne HeMeTallbl U X COSIUHCHUS

MeTanasl U ux COCIUHCHUA




Kon IIpoBepsieMblii YJ1€EMEHT COepKaAHUs
31 OO0mas XapakTepuCTHKa XUMUYECKUX 3JIEMEHTOB — METAJLIOB HA OCHOBAHWH WX IMOJIokeHUs B [leproandeckoii cucreMe XuMudeckux aneMenTo JI.M. Menneneesa
' U CTpoeHuUs aToMOB. CTpoeHHe MeTaJUI0B. MeTaJliyecKkas CBsI3b M METAJIIMYECKash KpUCTaJlJInuecKas peléTka. DINeKTPOXUMUUECKUH psii HANPSHYKEHUH METaJUIOB
32 du3nueckue U XUMHUYECKHE CBOMCTBa MeTayyioB. OOmue crnocoObl moiyuyeHus MetaioB. [IoHSITHE O KOpPpO3MHM METalIOB, OCHOBHBIE CIIOCOOBI 3aIUTHl UX OT
' Koppo3uu. CIaBbl (CTa)Ib, YyTYH, JIOPATIOMUHANA, OpOH3a) M X MPUMEHEHHE B OBITY M MPOMBIIICHHOCTH
33 [{enounsie MeTauIbL: TONI0KeHHE B [leproanyeckoit cucteme XuMuieckux aieMeHToB [[.J. MenzeneeBa; CTpoeHHe UX aTOMOB; HaXOXKJIeHHE B Ipupo/ie. dusnueckue
' Y XMMUYECKHEe CBOMCTBA (Ha MpuMepe HaTpusl U Kasust). OKCHJIBI M THAPOKCHIbI HATpusl U Kanus. [IpiMeHeHne MeI0UHbBIX METAJIJIOB U MX COSAMHEHUN
[lemounO3eMenpHBIE METALTHI MATHUAHN M KaJTBIIHA: ITostokeHwue B [lepuonnaeckoil cucreme xumuaecknx 3nmeMenToB [ M. MenneneeBa; cTpoeHre UX aTOMOB; HAXO0X-
3.4 nenue B npupose. Pusmaeckue 1 XUMUYECKIE CBOMCTBA MarHUS U KaIbIws. Baxkaeiie coetuHeHIs KaubIus (OKCHI, THIPOKCH, CoiH). JKECTKOCTH BOJBI H CITOCOOBI
€€ ycTpaHeHus!
35 Anromuanii: monoxkenue B [leproandeckoii cucteme xummdeckux neMeHToB /.M. MeHneneeBa; cTpoeHre atoMa; HaxoxKIeHue B mpupoae. Puzndeckrne 1 XUMHYECKIe
' CBOICTBA aTIOMIHISL. AM(OTEpHBIE CBOWCTBA OKCHJIA M THAPOKCHIA ATFOMIHHS
36 Kenezo: nonoxenne B [leproguueckoii cucreMe xumudeckux 3meMeHToB (.M. MenzaeneeBa; cTpoeHre aToMa; HaxoKJAeHUE B pupoze. ®usndeckue 1 XUMHUIECKHe
' cBO¥McTBA Xkene3a. OKkcupl, ruapokcu bl 1 conn sxenesa(ll) u sxenesa(Ill), ux coctaB, CBOWCTBA M MTOJTyUCHHUE
XUMHYECKAHN HKCTIEPIMEHT: 03HAKOMIICHHE ¢ 00pa3IaMi METAJUIOB U CILTABOB, UX (PM3MUCCKIMHU CBOMCTBAMU; U3yUCHHE PE3YIETATOB KOPPOIUH METAILIOB (BO3ZMOYKHO
WCIIONIF30BaHUE BHUCOMATEPHATIOB), OCOOEHHOCTEH B3aMMOACWUCTBUS OKCHIA KalbIUS M HATPUA C BOJOW (BO3MOXHO HCIOJNB30BAaHUE BHUIEOMATEPHAIIOB);
37 WCCIIEJIOBAaHNE CBOWCTB KECTKOM BOJBI, Mpollecca TOPEHHs JKele3a B KUCIOopoje (BO3MOXHO HCIONb30BaHWE BUAEOMATEPHANIOB); MPHU3HAKOB IPOTEKAHUS
' KaueCTBEHHBIX pPeaKIMii Ha MOHBI (MarHus, KaJblWsA, ATFOMHHUSA, ITUHKa, Xxerne3a(ll) m xemesa(lll), menu(Il); HaOmoaeHe W OMUCAHKUE MPOIIECCOB OKpAIWBaHUS
IUTAMEHH WOHAMH HATPHSA, Kalus W Kajdblus (BO3MOXKHO HCIIONB30BAaHHME BHICOMATEPUANIOB); HCCICAOBAHUE aM(pOTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U
TUAPOKCHIA TUHKA, pPCIICHUEC SKCIICPUMCHTAJIbHBIX 3a/1a4 10 TEME «Baxkneiimuye MeTaIbl U UX COCAMHCHUS
4 XHMUs ¥ OKPYKAoIas cpesia
4 1 Hosrie MaTepuajibl U TCXHOJIOTHH. Bemecma 1 MaTtepuajibl B HOBCG}Z[HGBHOIZ JKU3HU YeaoBeka. XUMUs U 310POBLE. Bbe3onacHoe ncnosbp3oBaHue BCIICCTB U XUMHWYCCKHUX
' peakiuii B ObITy. [lepBas HoMOIIb PY XUMUYECKUX 0KOTaX M OTPABJICHHUSIX
42 OCHOBBI IKOJOTMYECKOW T'paMOTHOCTH. XHMHUYECKOE 3arpsisHeHue okpyxaromiei cpensl [1JIK. Ponp xumum B pemieHuH SKoiormdeckux mpobdiem. [TpuponHsre
' HCTOYHUKY YTIEBOIOPOIOB (YroJh, IPUPOIHBIH ra3, HeTh), IPOIYKTHI UX IepepabOTKH, UX POJIb B OBITY M MPOMBIIUICHHOCTH
4.3 XUMHYECKUH SKCIIEPUMEHT: H3yUeHHEe 00pa3IoB MaTepHasIoB (CTEKIIO, CIIaBBl METAJUIOB, HOJIMMEPHBIC MATCPHATIBI)




