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IHHOACHHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XUMUKM Ha YpPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs
COCTaBlicHa Ha OCHOBE TpeOOBaHWM K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 0011IeT0 00pa30BaHuUsl, MPEICTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBe (QeaepanbHOl pabdodeil MporpaMMbl
BOCIIUTAHUS U C YUYETOM KOHIIEIIMU MPENOJIaBaHusl Y4eOHOTO MpeIMeTa « XUMHUSH
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo xuMuu Aa€T TPENCTABICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHHsl, BOCHHUTAHHS M PAa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOTrO
npeaMera, YCTaHABIIMBAET 00s3aTENIbHOE IIPEAMETHOE COJIEp>KaHHUeE,
MpEeAyCMaTPUBAET pACHPEEICHUE €ro IO KiaccaM M CTPYKTypUpPOBaHHUE IO
pazieliaM U TeMaM MPOrpaMMbl MO XUMHUHU, OMNPENENSICT KOJUYECTBEHHBIE W
KauECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHAYEMYIO
MOCJEN0BATENbHOCTh  M3YYEHHUSI XHMHM C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3EH, JIOTUKM  y4eOHOTrO mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTU MpeaMera s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTeIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHMs, a TaKkkKe TpeOOBaHMM K
pe3yibTaTaM 00y4YeHHUs XUMUU Ha YPOBHE IeJIeH U3yUYeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEILHOM JIEATEbHOCTH OOYYalolIerocss MO OCBOEHUIO
y4eOHOTO CO/IepKaHMUs.

3HaHWE XWMHH CIYXXUT OCHOBOW it (HOPMUPOBAHHS MHUPOBO33PEHUS
oOydJaromerocsi, ero MnpejcTaBiIeHU O MaTepUaTbHOM E€IUHCTBE MUpPA, BAXKHYIO
posib urparotT GopMUpPyEMbIe XUMHEH MPEJICTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPruu M 00 DBOJIIOIMU BEIIECTB B MPUPOJE, O MYTSIX PEHICHUS TI00aTbHbIX
npo0JieM YCTOMYMBOIO pPa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEeM 3IpaBOOXPaHEHUSI.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3allid  BO3MOXKHOCTEM  JIJII  CaMOpa3BUTUA U
dbopMHupOBaHUS KYJIBTYPbI IUYHOCTH, €€ 0011Iel 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHUPOBAHHUE MBIIIJICHUS M TBOPYECKUX CITOCOOHOCTEH
00y4arolMXcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4eOHOW  JEesTEIhHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEAOBATEICKUX YMEHHM, HEOOXOJMMBIX KakK B
MMOBCETHEBHOM XKM3HU, TaK U B MTPOPECCUOHAILHOM JCSITEIBHOCTH;

3HAKOMHUT CO CHENMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3MJIsiAa HA €IMHCTBO NPUPOBI U YEIIOBEKA, SBJISETCS OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YUYarOIINXCS;



crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K IPUPOJE, K YEITOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
00pa3oBaHUE 00YYArOIITUXCSI.

JlanHble HampaBieHHUs B OOyYE€HHUM XWMHUHU OOECHEUMBAIOTCS crienu(ukon
comepkaHusi  y4eOHOTO  TMpeaMeTa, KOTOPBIA  SBISAETCS  MEJaroruvecKu
aZanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00I11Ier0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIUMUCS CUCTEMBI IMEPBOHAYAIBHBIX IMOHSTHI XUMHH, OCHOB
HEOPraHMYECKOW XHMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX TOHSTUN
OpraHUYECKON XUMUH.

CtpykTypa cojiepsKaHus MPOTpaMMbl MO XUMHHU C(POPMUPOBAHA HA OCHOBE
CHCTEMHOIO mnojaxoaa K €€ mzydeHuro. CoaepKaHUE CKIQAbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHATUN O XMMUYECKOU
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIIMITY
MOCJIEI0BATEIBLHOTO PA3BUTHS 3HAHWI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepnoanueckoro 3akoHa /. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMHU;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— TpEeACTaBICHUM 00 HIEKTPOJUTUYECKON JTUCCOIMALMM BEIIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKH
MOJIyYCHHBIX U OCMBICJIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K JPYroMy, BBINOJHAS (PYHKIMH OOBACHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXKHOCTEW MPAKTHUYECKOTO MPUMEHEHHS U TOTYy4YECHUS
U3Y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEJCTABJIEHUS] O XUMUYECKOM COCTABJISIOLIECH HAYYHOU KAPTUHBI MHUpA B JIOTUKE
€€ CHCTEMHOM TMPHUPOAbI, IEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUIO U
METOJIaM TO3HaHWsI B Hayke. M3ydeHHe XUMHHM NPOUCXOJUT C MPUBICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYeOHBIX MpeaMeToB: «OKpYKaOMMUA MHUDY,
«buonorus. 5-7 knacce» U «Pusuka. 7 Kiacey.

[Ipu w3ydYeHHH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMUYECKON HAayKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPBHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUM CUCTEMBI XMMHUYECKUX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUMH,
TOCTYITHBIX 00OOIIEHUN MHPOBO33PEHUYECKOTO XapakTepa, S3bIKa HAyKd, B



OpUOOIIEHNH K Hay4HbIM METOJaM T[IO3HAHUS TPU HU3YYEHHUH BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATEIBHOW M Y4EOHO-HCCIIEI0BATENbCKON
JeSTEIbHOCTH, OCBOCHHUM NPaBWJI 0O€30MacHOr0 OOpallleHusi C BEIIeCTBAMH B
[MOBCEJHEBHOM KU3HU.

[Ipu u3yuyeHun XMMHUUA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YE€HHE MPUOOPENH TaKHUE LU, KaK:

— (GOpMHUPOBaHHE WHTEIJICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIHHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KHU3HU;

—  HampaBJ€HHOCTh OOy4YeHMsT Ha CHUCTEMaTHYeCKoe MpUOOLICHHE
oOy4Jaronmxcsi K CamMOCTOSTEIbHOM MO3HABATENILHON JEesATEIbHOCTH, HAYYHBIM
METOJIlaM TO3HaHUS, (POPMUPYIOIMIMM MOTHBAIIUIO M PAa3BUTHE CIOCOOHOCTEH K
XMW,

— obecrieueHue yCloBUM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yHarOIIUMHUCS
OIbITa Pa3HOOOpPa3HOW MAEATEIbHOCTH, MO3HAHUSA U CAaMOIO3HAHMS, KIIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHHBEPCAIbHOE 3HAUYCHUE [IJIS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— ((opmupoBanre oOmEH (QYHKIMOHAIBHOM W  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM YHCIE€ YMEHHH OOBSCHATH M OICHUBATH SIBIICHUS
OKPY’KaIOIIEeT0 MHPA, UCIOJIB3ys 3HAHUS U OIBIT, MOJYYEHHBbIE MPU HU3YyUYEHUU
XUMUHU, TPUMEHSITh MX MPU PEIIeHUH MpoOJieM B TOBCEIHEBHOW KU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

— ¢opMmHupoBaHHE y OOy4YalOMMXCA TYMaHUCTUYECKUX OTHOILCHUIH,
MOHUMAaHUSl [EHHOCTH XHUMHUYECKUX 3HAHUWU JJI1 BBIPAOOTKH DKOJIOTHMUYECKH
1eJIECO00Pa3HOr0 TOBENEHUST B OBITY U TPYAOBOM JEATENBHOCTH B IENAX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPELBI;

— pa3BUTHE MOTHBALMM K OOYy4YEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CaMOBOCIHMTAaHUID Ha OCHOBE YCBOEHHMS OOILIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY IpO(UiIs U HANpaBJIECHHOCTU JajbHEHIIero
oOydeHus.

OOmiee 4MCIO YacOB, OTBEAEHHBIX [UISI H3Y4YEHHs] XUMHUM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, coctapisieT 136 yaco: B 8 kitacce — 68 gacos (2
yaca B HeJleli0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE IOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HH YEJIOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemecTtBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSIHUE
BemiecTB. [loHsATHe 0 MeTojax Mo3HaHMWS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHUYECKUX
sneMeHTOoB. [IpocThie U CloKHbBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass ¢Gopmyna. BajneHTHOCTH aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs AaTOMHasi Macca.
OtHOcuTenbHAasT MOJICKYJIsIpHAs Macca. MaccoBas 0JisI XMMAYECKOTO 3JIEMEHTa B
COCIMHECHUH.

KonunuectBo BemectBa. Mosb. MonsipHas macca. B3anmocBsA3b KOJIMUECTBA,
MacChl W 4YHCJA CTPYKTYpHBIX €IWHUIl BemiecTBa. Pacuérel mo Qopmyiiam
XUMUYECKUX COCTMHEHUH.

OuU3NYECKUE U XUMHUYECKUE ABICHUSA. XUMHUUECKAsl pEaKus U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIECTB. XMMHUUYecKHe ypaBHeHus. Kiaccuduxanms
XUMUYECKUX PEaAKINil (COeMHEHUS, PA3IOKEHUS, 3aMEeIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMUMHYECKOW MOCYJIOH, MpaBmwiaMu paboThl B JlabopaTopuu 1
npuéMamu oOpalieHus: ¢ J1adbopaTopHbIM 000pPYAOBaHUEM, U3YUEHUE U OMUCAHUE
(bu3UYECKNX CBOWCTB OO0Opa3lloOB HEOPraHWYECKUX BEIIECTB, HAOIIOJCHUE
dbuznyeckux (IJIaBieHHWE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIKE,
KUTICHUE W KOHJCHCAIMS BOJABI) U XUMHYECKUX (TOPEHHME CBEYM, MPOKAJTUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTON) SIBJICHUH, HAOII0ACHUE U
OTNMCaHUE MPU3HAKOB MPOTEKAHUS XWMHUYECKUX peakiui (pasjioxKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3ioKeHHE TUIPOKCHUIA
Menu (II) mpu HarpeBaHuu, B3auMOJIeCTBUE Kene3a ¢ pactBopoM cosm meau (ID),
M3y4YeHUEe CIOCOOOB pa3JieleHUs] CMECel: C MOMOIbI0 MarHuTa, (UILTPOBAHHUE,
BbITIApUBAHUE, NUCTHLIAIMSA, XpoMaTorpadusi, MpOBEeHNE OYUCTKH TTOBAPEHHON
coyi, HaOJIOJICHWE W  OMNHCAaHWE  PE3yJbTAaTOB  MPOBEJACHUSA  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacChl, CO3JJaHME MOJICJIE MOJIEKYJ
(IIapOCTEPIKHEBBIX ).

Ba:xHeiiue npeacTraBuTe/ i HEOPraHUYECKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 3J€MEHT U IPOCTOE
BemiecTBO. Haxoknmenue kucimopoma B Tpupoe, (U3MYecKne W XUMHUYECKUE
cBoiictBa (peakiuu rtopeHus). Oxkcunbl. Ilpumenenue kucmopoma. CrocoObI



MOJYYEHHS] KHUCIOpOJa B Ja0opatopud H MOpoMbllieHHOCTH. Kpyrosopot
Kuciopoza B mpupoje. O30H — aJuIOTpoInHass MOAU(PUKALIMS KUCIOPOIa.

TemnmoBoii 3¢ ¢heKkT XUMHUYECKON peakiuu, TEPMOXUMHYECKHE ypaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIIMBO: yroib W METaH. 3arpsi3HEHUe
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3 PeKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonmopon — nsnemeHT M mpocToe BemlecTBo. Haxoxknenwe Boaopoja B
npupoae, GU3MUYECKUEe ¢ XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonydenus. Knemorel u conu.

MoutsipHbIit 00bEM Ta30B. Pac4E€ThI M0 XMMHYECKUM YpaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBoputens. PacTBOpEL
HacepiieHHble ¥ HEHACBIIEHHBIE PACTBOPHI. PacTBOpHUMOCTH BEMIECTB B BOJE.
MaccoBas a0Jis BElIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBAHMUSI.
Ponp pacTBOpoB B Npupoje U B KU3HHU 4enoBeKa. KpyroBopoT BOJbI B MPHUPOJE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcuapl. Kiaccuduxanus
OKCHUJIOB:  cojieoOpaszyronie  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHBIE) U
HecoseoOpazytomue. Homenknatypa oxcujgoB. Dusnyeckue U XUMHUUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHHMM: WMIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHnkimarypa ocHoBaHuil. PU3NUECKHE U XMMHUYECKHUE CBOWCTBA
ocHoBaHuu. [losryueHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kuciaor. Ousznyeckue u
XMMHUYECKUE CBOWMCTBA KHUCIOT. Psan aktuBHocTM MetaimioB H. H. beketona.
[TonydeHnue KucCIoT.

Comu. Homenkiatypa conei. @U3MYECKUE U XMMUYECKUE CBOMCTBA COJICH.
[Tonyuenue coneil.

['eHeTnyeckas CBSI3b MEXKAY KJIIACCAMHU HEOPTaHUYECKUX COSUHECHU.

Xumuueckuii IKCnepumenm:

KaQ4EeCTBEHHOE OIPEIECIICHUE COAEPKAHUsI KUCIOPOAA B BO3AyX€E, MOJIyUYCHHUE,
coOupaHue, pacro3HaBaHWE ¥ U3YYCHHUE CBOWCTB KHCIOpOAa, HaOI0IeHNE
B3aUMOJICMCTBUSl BEIIECTB C KHUCIOPOAOM M YCIOBHSI BO3HUKHOBEHUS W
ImpeKpalleHus TopeHus (MoXkapa), O3HAKOMJICHHE C O0Opa3llaMH OKCUIIOB U
OTMMCaHUE WX CBOWCTB, MOJy4eHHE, COOMpaHHE, paclO3HABAaHHE M H3YyUYCHUE
CBOMCTB BOJiOpoja (ropeHue), B3auMojenrcTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO WCIIOJIb30BAHUE BUJICOMATEPHUATIOB), HAaOM0IeHNe 00pasilioB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEJOBAaHHE OCOOEHHOCTEH pPAaCTBOPEHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTHIO, TPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHON
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOIECHUCTBUE BOJbBI C METAJLUIAMU
(HaTpueM ©  KaiublueM) (BO3MOXHO UCIIOJIb30BaHUE BUIECOMATEPHUATIOB),



UCCIIeIOBaHNEe O0pa3lloB HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB,
HaAO0JII0ICHHE U3MEHEHHUS OKPACKH MHIUKATOPOB B PAaCTBOpPAX KUCIOT W IIEJIOYEH,
u3ydeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBopoM cepHON KHCIOTHI,
KHCJIIOT C METajulaMH, pPEaKUui HEUTpalh3alyd, IOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJUIa IPYyTMM K3 PacTBOpa COJM, PELICHUE
DKCHEPUMEHTAIBHBIX 3a1ad MO TeMme «BaxHeWIMe KIacchl HEOPraHWYECKHUX
COCIMHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckas cucTeMa XMMHYECKHX
jnementoB JI. U. MenpgeneeBa. Ctpoenne aroMoB. XHMMHYECKasi CBS3b.
OxHcINTEeIbHO-BOCCTAHOBUTEIbHbIC PEAKINH

[lepBple MONBITKM KiIacCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IpyIIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M INEIOYHO3EMEIbHBIE METaJUIbI,
raJIor€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3ytoT aM(OTEpPHBIE OKCUIbI
Y TUIPOKCHU/IBI.

IIepnonnueckuii 3akoH. [lepnoanyueckas cucreMa XUMUYECKHUX JIEMEHTOB /.
N. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
[Tepnoanueckoit cucrembl xumuueckux anmemMeHToB [[. . Menneneesa. Ilepuoas
n Tpynmnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB NEPUONA U
IPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aToMoB MepBbIX 20 XMMHMUYECKHUX  3JIEMEHTOB
Ilepnonmueckonn cucremnl [[. 1. MenneneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA M0 ero noioxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHMS pPaJnyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB IO IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuonnueckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB I pa3BuUTHs Haykh WU npaktuku. . M. MenneneeB — y4€HbI U
IpaXXJIaHHH.

Xumuueckass cBsa3b. KoBaneHTHass (mojisipHass M HEMNOJsIpHAsi) CBA3b.
DIEeKTPOOTPULATENBHOCTh XMMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHusa.  OKHUCIHMTEIBbHO-BOCCTAHOBUTENIBHBIE  PEAKIUHU.
[Iponecchl OKuCaEHUs U BOCCTaHOBIICHHS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAJIOB W HEMETAJUIOB, B3aUMOJEHCTBHE
TMAPOKCHIA LMHKA C pPAacTBOpaMU KHUCJIOT W WLIEJNOYEH, MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUMX ~ IMPUMEPBl  OKUCIIUTEIBbHO-BOCCTAHOBHUTENBHBIX  pEaKLUl
(ropenue, peakiMy pasioKeHUs], COSTUHEHU).

Mesrcnpeomemnnie ceasu



Peanu3auuss MeXNpeaMETHBIX CBA3€H MpU M3YYEHHMM XUMHUU B 8 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OONIMX EeCTECTBEHHO-HAYYHbIX
NOHSATUM, TAK W MOHATHUH, SBIAIOIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIE MOHATHA: HAY4YHBIA (akT, TUMOTE3a, TEOPHUs,
3aKOH, AaHaJlW3, CHHTE3, KIacCHU(PHUKAIUs, TMEePUOJNYHOCTh, HAOIIOIACHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®uzuka: Marepusi, aToM, D3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, AIEKTPUUYECKUM 3apsii, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHHUE BEIECTBA, Ta3, (PU3WUYECKUe BETUYUHBI, ¢IHHHIIBI
U3MEPEHNUs, KOCMOC, IIaHETHI, 3BE3/1b1, CoHIIE.

buonorus: poTocunTes, AbiXanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpPaATbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE NCKOAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BeurecTBo 1 XMMHYECKas peaKuust

Ilepnonnuecknii 3akoH. [lepuoanueckas cucteMa XUMUYECKHUX 31€MEHTOB /1.
N. Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHWH CBOMCTB
XUMUYECKUX DJIEMEHTOB IIE€PBBIX TPEX TMEPUOAOB, KalMsl, KaJbLUsI U HX
COCAMHEHNH B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B Illepmommyeckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHne BemiecTBa: BHABI XUMHUYECKOW CBS3U. THIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOM PEMIETKH U
BHJla XUMHUYECKOU CBS3H.

Krnaccudukanus v HOMEHKJIaTypa HEOPraHMYECKHX BELIECTB. XUMHUECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K Pa3IM4YHBIM KjaccaM HEOPTraHWYECKUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Krnaccudukanys XuMAYECKUX peaklMii MO pa3InyHbIM NpU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B pEaKUUU BEIIECTB, MO TEIIOBOMY 3¢ ¢eKTy, Mo
M3MEHEHHUIO CTETEeHEW OKHCIIEHUS XMMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHSI.

[TonsiTue 0 CcKOpOCTH XuUMUYecKOM peakuuu. lloHsTHe 00 OOpaTUMBIX H
HEOOpaTUMbIX XMMHUYECKUX peakiusx. [loHATHe O rOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonarue o karaimse. [loHsTre 0 xumuueckom paBHoBecun. DakTopsl,
BIMSIIOIIME Ha CKOPOCTh XWMHUYECKOW pEakUUd U TMOJIOKEHUE XHUMHYECKOTrO
PaBHOBECHSI.

OKHCIANTENbHO-BOCCTAHOBUTENIbHBIE ~ pEaKLMH,  JJEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  PEaKLUU. CocraBneHue  ypaBHEHUI



OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMid C  HUCIOJb30BaHUEM  METOJa
AJIIEKTPOHHOTO OanaHca.

Teopus 37EKTPOIUTUIECKON AUCCOLMALMH. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M JHUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUAAMU
XUMHU4ecKkoil cBsizu. CteneHp auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y ClIoBuUsl MPOTEKAHUS PeaKuii HOHHOTO OOMEHa,
NOJIHBIE M COKpAlIEHHbIE HWOHHBIE YpaBHEHUs peakiui. CBOICTBA KHUCIOT,
OCHOBaHMI W COJEHd B CBETE€ MPEICTAaBICHUA OO0 3IEKTPOIUTHUYECKOU
nucconuanvu. KauectBeHHbIE peakiini Ha MOHBL. [IoHATHE O TUAPOIIU3E COJICH.

Xumuueckuii Jkcnepumenm:

O03HAKOMJICHUE C MOJCISIMU KPHUCTAUIMUYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIIECTB — METAUIOB W HEMETaIoB (rpadura M anMasza), CI0XKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakIuu
OT BO3JCUCTBUS PA3TUUYHBIX (PAKTOPOB, HCCIEAOBAHHUE DJICKTPOMPOBOIHOCTU
pacTBOpOB BEUIECTB, Mpoliecca AUCCOIUALMUA KHUCIOT, WIENOYed H  COJIeH
(BOBMOXKHO  HCIIOJIb30BAaHME  BHUJEO MATEpPUAIOB), TPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKKM  MPOTEKaHUs  peakluil  HMOHHOro  OOMeHa
(oOpazoBanue ocajaka, BbIJIEJIEHHE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MNPUMEPBI  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMA
(ropeHue, peakiuu pasyIoKEHUs, COCIUHEHUS), PACTIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C TOMOIIBIO KAUYEeCTBEHHBIX pEaKkIuid Ha HOHBI, pelIeHUe
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTa/iibl 1 UX coeTMHEHUSI

OO6mrast xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHME CBOWCTBA Ha TMpPUMEpPE  XJjopa
(B3aMMOJEHCTBHE € METallaMH, HEMEeTalllaMH, WIeno4amu). XJIOpOBOAOPO/I.
ConsiHasg KUCJIOTa, XUMUYECKHUE CBOMCTBA, MOJydeHHUE, NMpumeHeHue. JlelicTBue
XJIOpa U XJOPOBOAOpPOJA HAa OPraHW3M 4YeJoBeKa. BakHeilline XJIopuabl U HX
Hax0JICHUE B MIPUPOJIE.

O6mrast xapakrepuctuka 3aeMeHTOB VIA-rpymmbl. OcOOCHHOCTU CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue M (PU3NYECKUe CBONCTBA
MIPOCTHIX BEIIECTB — KUCIIOPOJA U CEPhl. AJIIIOTPOMIHBIC MOIU(DUKAIINNA KACTIOPOaa
U cepbl. XuMU4eckue cBoilcTBa cepbl. CepoBOAOPOJ, CTpoeHHEe, (HU3UUECKUE U
XUMUUYeckue cBocTBa. OKCHUIBI Cepbl KaK MPEICTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kwucinora, (Qu3nueckue HW XHMHYECKHE CBOMcTBa (0OIIMEe Kak
MPEACTaBUTENS KJacca KHUCIOT u  crnenupuueckne). XUMHYECKHUE PEaKIluH,
JeXaliie B OCHOBE IMPOMBIIIJIEHHOTO CMoco0a MOMyYeHUs CEPHOWM KHUCIIOTHI.
[Ipumenenue cepHoil KUCIOTHI. CONMM CEPHOM KUCIOThI, KAUECTBEHHAS pEaKLIMs Ha



cynbdar-uoH. Haxoxaenue ceppl u €€ coeluHEHU B mpupoge. XUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpefibl COCAMHEHHUSIMU Ccepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mass xapakrepucTtuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUS. A30T, paclpoCTpaHEHUE B MPHUPOJE,
dusnueckue U xumMudeckue ceorctra. Kpyrosopor azora B mpupoje. AMMUak, ero
du3nuecKrue 1 XuMUYECKHUE CBOMCTBA, OJyYeHHe U npuMeHeHue. Coilu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOoNydeHue, (pu3ndecKkue M XUMHUUYECKHE
cBOlicTBa (00mMME KakK TPEICTABUTENS Kjacca KHCIOT W ChenupuiecKue).
Hcnonb3oBaHWEe HUTPATOB H COJIEM AaMMOHUSA B KadeCTBE MHHEPAIBHBIX
yno0opeHnii. XuMrU4YecKoe 3arps3HeHUe OKPYIKAIOIIeH Cpelibl COSAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arpsS3HCHHE BO3[yXa, MOYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Monudukanuu ¢docdopa, PuU3MUECKUE U XUMUUYECKHUE CBOMCTBA.
Oxkcup dhochopa (V) u pocdopnas kuciora, Guzndeckue 1 XUMUUECKUE CBOMCTBA,
nosryuenue. McnonapzoBanue pocharoB B kauecTBE MUHEPAIBHBIX YI0OPEHUI.

O6mas xapaktepuctuka 3jaeMeHTOB [VA-rpymnmbl. OcOOEHHOCTU CTpOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHUSA.  YTJIEpod,  aJUIOTPONHbIE
Moau(dUKalMKM, paclpoCTpaHEHUE B TMpUpoje, (PU3NUEeCKUe U XHUMHYECKHE
cBoiicTtBa. Ancopouusa. KpyroBopoT yriaepoaa B npupoje. OKCUabl yriiepoaa, ux
duznueckue W XUMUYECKHE CBOMCTBA, JCHCTBME HA JKUBBIE OPTaHU3MBI,
MOJIy4eHHEe U TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIOM
yrieponaa (IV), rumorteza rinobaibHOTO MOTEIJICHUS] KIWMaTa, MapHUKOBBIM
addekT. YronpHas KUcaoTa U €€ colu, X PU3NIECKUe U XUMUYECKHUE CBOMCTBA,
noJiydeHre W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-UOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIIEHHOCTH U CEIHCKOM
XO35MCTBE.

ITepBoHauanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriepona (MeTaH, 3TaH, 3TWIEH, alleTUJIEH, 3TAHOJ, TTTULUEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHbie WCTOYHUKH YTJIEBOJIOPOJOB (Yrojib, TPUPOIHBIM Ta3, HEPTH),
MPOIYKTHl UX mepepaboTku (OCH3MH), UX pOJIb B OBITY W TPOMBIIICHHOCTH.
[TonsTre 0 OMOJIOTHYECKU BaXKHBIX BEILIECTBAX: KUpax, OeiKax, yrieBojgax — U Ux
poiii B KM3HM 4elloBeKa. MarepuaibHOE€ €AUHCTBO OPraHUYeCcKHX U
HEOPTaHUYECKUX COCIIMHCHUU.

Kpemunii, ero ¢usnueckue W XHUMHYECKHE CBOWCTBA, TMOJyYCHUE U
npumeHenue. CoenauHeHWs KpemHUss B mpupozae. OOmme mnpenacraBieHus o0
okcunie kpemuust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIOJIb30BAaHUE B
OBITY, B MIPOMBINLICHHOCTH. BakHelilne CTpouTeNbHbIE MaTepUallbl: KepaMuKa,



CTEKJIO, TIEeMEHT, O0eToH, xkene300eToH. [Ipobiempr 6€301MacHOTO HMCIOIb30BAHMUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii Jkcnepumenm:

M3y4eHHE 00pa3lioB HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUJ-UOHBI U HAOIOJEHUE MPU3HAKOB
UX TPOTEKAHMsSI, OIBIThI, OTPAKAIOIIME (PU3NUYECKHE M XMMHYECKHUE CBONCTBA
TaJIOTEHOB U WX COCJAMHEHHN (BO3MOXKHO MCIOJIb30BAHUE BHUICOMATEPUAIIOB),
O3HaKOMJIEHHE ¢ oOpa3laMu XJOpUIOB (TAJOT€HHUOB), O3HAKOMJICHHE C
oOpa3znaMu  cepbl M €€  COCIUHEHUSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBAHUS caxapa MoJ JACHCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3yYEHUE XHUMHYECKUX CBOICTB
pa30aBIIEHHON CEPHOM KUCIIOTHI, TPOBE/ICHUE KAUECTBEHHOM peakIuu Ha CyibdaT-
MOH W HaOJI0JICHWE TNpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3MUECKUMU
CBOMCTBaMH a30Ta, (ochopa M MX coeAuHEHUN (BO3MOKHO HCIIOIb30BAHUE
BUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX U (PocopHBIX ynoOpeHui, molydeHue,
coOupaHue, pacrno3HaBaHME€ M U3Y4YCHUE CBOWCTB aMMHUaka, HPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U (pocdar-uoH U U3ydeHHe NMPU3HAKOB
UX IPOTEKAHUsI, B3aUMOJECHCTBHE KOHIEHTPUPOBAHHON a30THOM KHUCIJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIB30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MOJIeJIen
KPUCTAJUIMYECKUX PEImIETOK anmasza, Tpadura, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aZICOPOITMU  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM TMPOTUBOTa3a, MOJIyYeHHE, COOMpaHue, paclo3HaBaHWE U W3YUCHHE
CBOMCTB YTJIEKHMCJIOTO Trasa, MPOBECHUE KAYECTBEHHBIX PEakiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U U3YyYCHUE TPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJICHUE C
OPOAYKIMENH CHUIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BakHenme HeMETAJUTbl U UX COCTUHEHUSD.

MeTaiibl 4 UX COEIMHEHUSA

OO6mrast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJIOB HA OCHOBAaHUU
ux mnoJiokeHus B llepmogmueckod cucreme xumuyeckux siemeHtoB [, .
MengneneeBa u crpoeHusi atomoB. CTpoeHUE MeTauioB. MeTamnyeckasl CBsi3b U
METAJUIMYECKAs ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUU Pl
HanpspKeHU MeTtaioB. @U3nyeckre U XMMUYECKHUE CBOWCTBa MeTaiioB. O01ue
CIOCOOBI TONMy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3UM METauioB, OCHOBHBIC
CIoCcOOBI 3amuThl X OT Koppos3uu. CrnaBbl (CTaib, YyTyH, JIOPATIOMUHUMN,
OpoH3a) ¥ UX MPUMEHEHNE B ObITY U MPOMBIIIIICHHOCTH.

[llenounsie mMeTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHYECKHX
sanemenToB JI. M. MenpaeneeBa, CTpo€HUE HMX aTOMOB, HAaXOXKJICHUE B MPHUPOJE.
du3znueckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTtpus U Kanus). OKCUJIBI U



TUAPOKCUABI HATpus W Kaius. lIpuMeHeHue mIeNnoYHbIX METAUIOB MU HX
COCIMHEHUN.

[[lenoyno3eMenbHbIE METaJUIbl MAarHWuil M KajbllUil: IOJOKEHHE B
Ilepnonuueckon cucreme xumuueckux sneMeHToB [[. M. MenneneeBa, crpoeHne
UX aTOMOB, HaXOXKJE€HUE B IpUpoe. PU3nYecKre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanplusa. Baxueiimve coenuHeHHs Kaiblusi (OKCHA, THUAPOKCHUI, COJIN).
XKécTkocTh BOJIBI U CITOCOOBI €€ yCTpaHEeHHUS!.

AJ'OMUHHAN: IOJIOKEHUE B IIepnoandeckon cucreme XuMHIECKUX 3JIEMEHTOB
JI. 1. Menpneneesa, cTpoeHuEe aToma, HaxOKIE€HHWE B npupone. Pusnyueckue u
XUMHUYECKHE CBOMCTBA aqtoMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHAA U THIPOKCHIA
QIIFOMUHUS.

XKenezo: nonoxxenne B llepuoanyeckoil cucteMe XUMUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOCHHME aToMa, HaXOXKICHHE B npupone. PuU3NUECKHE H
XUMUYECKUE CBOMCTBA kene3a. OKcuabl, rTuApoKcuabl U conu xenesa (11) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJTYyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHME C o0Opa3laMud METalIOB U CIUIABOB, UX (PU3UUECKUMU
CBOMCTBaMH, M3YYECHHE  PE3yJbTATOB KOPPO3HMH  METAUIOB  (BO3MOXKHO
MCIIOJIb30BaHUE BHUJIEOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJbLUs W HATpUs C BOJOM (BO3MOYKHO MCIOJB30BAHUE BHUAEOMATEPUATIOB),
UCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUS XKEIe3a B KUCIOPOIE
(BO3MOXXKHO  HCMOJB30BAHHE  BUACOMATEPUAJTIOB), IPU3HAKOB  MPOTEKAHUS
KauEeCTBEHHBIX PEAaKIM{ Ha WOHBI: MArHMS, KalbLUs, aTIOMUHUSA, [IUHKA, XKEe3a
(IT) u xeneza (III), meau (1), HaOnrOAEHME U ONMUCAHUE MPOLECCOB OKPALIMBAHMS
IUIAMEHW HWOHAMU HATpUs, Kajlus M Kaiblusg (BO3MOXKHO MCHOJIb30BaHUE
BUJICOMATEPUAJIOB), UCCIIEIOBAaHHE aM(POTEPHBIX CBOMCTB I'MJIPOKCH]IA ATFOMUHHUS
Y TUIPOKCH]IA INHKA, PEIICHHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHeime
METAJJIbI U X COCAUHEHHUS.

XHMUA M OKPY KAIOLIasi cpeaa

BemectBa m Marepuanbl B IOBCEIHEBHOM KHU3HM YeEIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBas momoins npu
XUMHYECKUX 0KOTraX U OTPABIICHUSIX.

XHUMHUYECKOE 3arpsi3HEHHE OKpYyXkKalolled cpenbl (mpeaenbHas AOMyCTUMas
KOHIIeHTpaius BemecTs, nanee — [1/IK). Poab xuMun B pemieHr 3K0JIOTHYECKUX
mpooIIeM.

Xumuueckuii IKcnepumenm:

U3y4YeHue 00paslioB MaTepuajoB (CTEKJIO, CIUIaBbl METAJIOB, MOJIUMEPHBIE
MaTepuarbl).

Mescnpeomemnule ceasu



Peanuzamus MeXmpeIMeTHBIX CBsI3€d NMpU HM3YyYEeHHUH XUMHH B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
TOHATUMN, TaK U TIOHATUHN, SBISIONIMXCS CUCTEMHBIMU I OTACIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE MOHSTHSA: HAy4YHBIA (pakT, THIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, KiIaccuukauus, TMEePUOAUYHOCTb, HAOIIOICHHE,
AKCIIEPUMEHT, MOJCITUPOBAaHNE, HW3MEPEHHE, MOJCNb, SBICHUE, MMAPHUKOBBIN
3¢ eKT, TEXHOIOTHS, MAaTEPHUAIIHI.

®duszuka: Marepusi, aTroM, OJEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIUJ,
M30TOMbI, PaTUOAKTHUBHOCTh, MOJIEKYJa, OSJCKTPUUECKUN 3apsl, MPOBOJIHUKH,
MOJyIIPOBOJIHUKH,  JTUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEILlECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAIIIMYECKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEJIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorusa: ¢orocunres, npixanwe, OuMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA0OpeHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

I'eorpadus: armocdepa, ruapochepa, MHHEpaibl, TOPHbIE IOPOABI,
M0JIE3HbIE UCKOIIAEMbI€, TOIIIUBO, BOAHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE pE3yJbTAaThl OCBOCHHUSI MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHMs XHUMHHM B €IUHCTBE Y4YeOHOU u
BOCIIUTATEJIbHOMN JIEATEIBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCUNCKUMHU
COLIMOKYJIbTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMHM, IIPUHATBIMU B
oOlecTBe MpaBWJIaMd M HOPMaMH TOBEICHHUS M CIIOCOOCTBYIOT MpoleccaM
CaMOITO3HAaHUsl, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYarOIIUXCS.

JIngyHOCTHBIE ~ pe3ydbTaThl  OTpPaXXalOT  TOTOBHOCTh  OOyYaromMXcs
PYKOBOJACTBOBATbCSI CHUCTEMOW MO3WTHBHBIX IEHHOCTHBIX OPHUEHTAIMA W
pacIIMpEeHUe OMbITA ICSITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mIaTpMOTH4ECKOr0 BOCIIMTAHUA:

LIEHHOCTHOT'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
W HAy4YHOMY HACJIEAWI0, MOHUMAaHUS 3HAYEHHS XWMHUYECKOM HAYKH B KU3HHU
COBPEMEHHOT0 OOILECTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHON HMH(pOpManuen o
IIEPEIOBBIX JOCTHKECHUAX W OTKPBITUAX MHUPOBOM M OTECYECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEJICTABIICHUSI O COLUUAIBHBIX HOPMAaX W MPaBWIAX MEKIMYHOCTHBIX
OTHOIIECHUHN B KOJUICKTUBE, KOMMYHHKATHUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCNEAOBATEeNIbCKOM, TBOPYECKOM W APYyrux  BHUAAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOUM MAESATEIBbHOCTU MpHU
BBITIOJIHEHUN YYEOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBITIOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHNN YYEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOMOHUMAHUIO
M B3aMMOIIOMOIIM B TIpolecce ITOM y4eOHOU MesITeIbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TIOBEJCHHE W TIOCTYNIKA CBOMX TOBAPHUILEH C TMO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEACTBUMN MTOCTYIIKOB;

3) HeHHOCTH HAYYHOI0 MO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH U COCTABISIOLINE
OCHOBY JJII TIOHUMaHUs CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
IPUPOTHOM CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

[103HABaTEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOJIUMBIE I OOBSICHEHHS HAOJIOaeMbIX TPOIECCOB U SIBICHUH,
MO3HABATENbHON, MH(OPMAIMOHHOW M YHMTATENIbCKOW KYyJIbTYpPhl, B TOM 4YHUCIE
HABBIKOB CAMOCTOSITEIBHOM pabOThl € Y4e€OHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, MOCTYMHBIMA TEXHHUYECKUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

MHTEpEeC K OOYYEHHUIO W TIO3HAHUIO, JIF0OO3HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €CaMOOOpa30BaHMIO, MPOEKTHOM U  HMCCIEAOBATEILCKOU
NEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH U YPOBHS OOyYCHHS B
JIaJbHEHIIIEM;

4) popmMupoBaHus KyJbTYPbI 3[10POBbSI:

OCO3HAaHWE LEHHOCTH JKW3HHU, OTBETCTBCHHOTO OTHOILICHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJIEACTBUU U
HETIPUSITUE BPEIHBIX MPUBBIYEK (YHOTPEOJIEHUS aTKOTr0Jisl, HAPKOTUKOB, KYpEHHSI),
HEOOXOUMOCTH  COOJIOJIEHUs TIpaBUJI OE30MaCHOCTH TMpU  OOpalleHuu C
XUMUYECKMMHU BEIIECTBAMHU B OBITY U PEaIbHON KU3HH,

5) TPyA0BOT0 BOCTIMTAHUSA

MHTEPEC K MPAKTUUYECKOMY M3yUYEHUIO TTpodeccuil u Tpy/ia pa3InyHOTO Po/Jia,
YBaXEHHUE K TPyAYy M pe3yJbTaTamM TPYAOBOM NESITEIBHOCTH, B TOM YHCIJIE Ha
OCHOBE TMPUMEHEHHUS TPEAMETHBIX 3HAHMM MO XHWMHH, OCO3HAHHBIA BBIOOP
UHIUBUYAIbHON TPAEKTOPUU MPOJOHKEHUS 00pa30oBaHus C YYETOM JTMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIENHON TPodecCHoHaIbHON AEITEILHOCTH U PA3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aJaliTUPOBATHCS B TPOECCUOHATILHOM CpeJIe;

6) 3K0J10rHYEeCKOTr0 BOCTIMTAHUS:

AKOJIOTUYECKU 1eJIeCO00pa3HOe OTHOIICHHE K MPHUPOJE KaK HCTOYHUKY
U3HU Ha 3emJle, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOTO U
O0e3zonmacHOro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYECKOMY M TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJICHUS
npaBuiI 0€30MMACHOTO MOBEICHHUS MPU padOTE C BEIIECTBAMU, a TAK)KE B CUTYyaIUsX,
YIPOXKAIOIIKX 30POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJIy4aeMbI€ MPU U3YYCHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHBIX C OKPY KAIOWIEH MTPUPOIHON CPEAOU, JISI TIOBBIIECHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphl, OCO3HAHHUS TIJIO0AJBLHOIO  XapakTepa
DKOJIOTUYECKUX TMPOOJIEM M IMyTeH HMX PEIICHUS MOCPEICTBOM METOJIOB XHMHH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METANPEIAMETHBIE PE3YJIBTATBI

B cocraBe wmeTanpeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIC TSI
dbopMHUpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TMOHATHSA (3aKOH, TEOpus,
MPUHITUTI, TUTIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIC
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUE€OHBIX MpeAMEeTax U IO3BOJISIIOT Ha
OCHOBE 3HAHMU M3 3THX NpeAMETOB (GOPMHUPOBATH MPEACTABICHUE O IIEJIOCTHOMN



HAay4YHOW KapTHUHE MHUPA, U YHUBEPCAIbHbBIC YUCOHbIC NEUCTBUS (IO3HABATEIBHBIC,
KOMMYHUKATUBHBIC, PETYJISTHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUpPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOMU
NEATENbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE eiiCTBUSA

ba3oBble 1ornueckue aeiicTBU:

YMEHHUS HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUICHHUS IPU OCBOCHUU
3HAHWI: PacKphIBaTh CMBICT XMMHYECKUX MOHSTHM (BBIIENSATh UX XapaKTEepHbIC
NPU3HAKK, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TMOHSTHSIMH), KUCIOIb30BAThH
MOHATHUS JI1 OOBSICHEHUS OTJETLHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHHMSI U
KpUTEpUH [JIs1 KIacCU(PUKAIIMU XUMUYECKHX BEIIECTB M XUMHYECKUX pPEaKIUi,
yCTaHaBJIMBATh MPUYMHHO-CIICJACTBEHHBIE CBA3M MEXKIY OOBEKTaMH H3y4CHHS,
CTPOUTH JIOTUUECKHE PACCYXKIACHUS (MHIYKTUBHBIEC, JCAYKTHUBHBIC, IO aHAJIOTHH),
JieaTh BBIBOJIbI M 3aKJIFOUYEHUS;

YMEHHE TPUMEHSATH B TMPOIECCE IMO3HAHUSA TMOHATHUS (MPEIMETHBIE U
MeTanpeIMETHBIE), CHMBOJIMUECKUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIC B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI DJEMEHTa), XUMHueckas ¢GopMmysia M YypaBHEHHUE
XUMHAYECKON peakiui — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICNIbHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPHU30BaTh CYIIECCTBEHHBIC
MPU3HAKH U3YYaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHil,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBSI3U W
IPOTUBOPEYHS B U3yUaEMbIX ITPOLIECCAX U SIBIICHUSIX.

Bba3oBbie ucciienoBare/ibCKue AeUCTBUSL:

YMEHHME HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KadeCTBE MHCTPYMEHTA
MO3HAHWA, a TaKXKe B KadyeCTBE OCHOBBI i (POPMUPOBAHUS THIOTE3BI TIO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOpPETEHUE OMbITa MO I[JIAHUPOBAHHUIO, OPTraHU3allUd U TPOBEICHUIO
YYEHMUYECKHX JKCIIEPUMEHTOB, YMEHHE HaOJoJaTh 3a XOJ0M IpoIllecca,
CaMOCTOSITEIIbHO MPOTHO3UPOBATH €T0 pPe3yibTaT, (OpPMYIUpOBaTh 00OOIICHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U HHTEPHPETHPOBATH HHOOPMALIUIO
Pa3IUYHBIX BUJOB U (HOPM TPENICTABIICHHUS, MTOTyYaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMyJIsIpHAsl  JUTEpaTypa XHUMHUYECKOTO COJIEPXKAHUS, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHeTa), KpUTHUUECKH OIEHUBATh MPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



yMEHHE MPUMEHATh Pa3lIUYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX ISl BBINOJIHEHUS
y4eOHBIX U MO3HABaTEIBHBIX 3a7a4 ONPEeeIEHHOrO TUIa, MPUOOPETEHNUE OMbITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(MOPMAIIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUH,
OBJIAJICHUE KYJIbTYPOW aKTUBHOTO HCIIOJIb30BAaHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENIbHO BBIOMpAaTh ONTUMAIbHYIO (OpMY MpEeACTaBICHUS HHPOPMALUHA U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
IpyruMu popmMamMu rpadKu U UX KOMOHWHALIMSIMU;

YMEHUE UCIONb30BaTh W AHAJIM3MPOBaTh B IIpollecce YYEOHOW U
HCCIIEIOBATENLCKON NEeATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HA COCTOSIHUE OKpY>Karolleil MNpUpoIHON
Cpe.bl.

KoMMmyHMKAaTHBHBIE YHHBEpPCAJIbHbIE ydYeOHbIE 1eliCTBUS:

yMEHMs 3a/aBaTh BONPOCH (B XoA€ Juajora W (Wiau) JTUCKYCCHM) IO
CyllecTBy  oOcyxaaemMoil  Tembl, (HOPMYJIUPOBATb CBOM  MPEIJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1a4H;

YMEHUS  NPEACTaBIATh  NOJYYEHHbIE  pe3yJbTaTbl  IMO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M NHUCBMEHHBIX TEKCTax; JeJaTh IPE3EHTAIII0
pPE3yIbTATOB BBINOJHEHHUS XMUMHYECKOTO JKCIIEpUMEHTa (Ja0OpaTOPHOIO OIbITa,
nabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHsSI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM M MCCIIEIOBATEIbCKOM  JAESATENBHOCTH  TIPU  pEUICHUU
BO3HUKAIOIIMX NPOOJIEeM Ha OCHOBE Yy4E€Ta OOUIMX HMHTEPECOB U COIIACOBAHUS
no3uuui (00Cyx aeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIPENECICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBINIOJIHEHHOM pabOoThI U JpyTHeE).

PeryasiTuBHbIC YHHMBepCcaIbHbIE Y4eOHbIC NeHCTBUA:

YMEHUE CAaMOCTOSTENIBHO ONPEEHATh LEIU JAESITEIBHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeSITeILHOCTD, BRIOUpATh Hanboee 3PppeKTUBHBIC CIIOCOOBI pelieHns y9eOHbIX U
MO3HABATENIbHBIX 3aJa4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
NPEIJIOKEHHBI QJITOPUTM  JCHUCTBUU [PU BBINIOJHEHUM 33JaHUM C YYETOM
MOJIy4Y€HHUs] HOBBIX 3HAHUN 00 M3yuaeMbIX OOBEKTax — BEUIECTBaX U pEaKUusX,
OLICHUBATh COOTBETCTBUE IIOJIYYEHHOIO pe3yibTaTa 3asBICHHOW LIEJIH, YMEHHE
UCI0JI30BAaTh U aHAJIU3UPOBATH KOHTEKCTHI, IIPEAJIaracMble B YCJIOBUU 3aJJaHUM.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHUIO 0053aTEIbHOTO
colepKaHUs, YCTAaHOBJIEHHOTO JaHHOW (enepanbHON paboueld MporpamMMmoi,
BBIICTISIIOT: OCBOEHHBbIE OOYYalOIIMMUCS Hay4YHbIE 3HAHUS, YMEHHUS M CIIOCOObI



neucTBu, crnenuduueckue U  TPEIMETHOHW o00iacth  «XWUMHS», BHIIBI
NEATEIBHOCTH IO  IOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K xonity oOydenus B 8 kiacce nmpeaMeTHbIC pe3yabTaThl Ha 0A30BOM ypOBHE

JOJKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN 3IIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJICKYJISIPHAsA Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi J10JIs1 XUMUUYECKOTO 3JIEMEHTa B COSIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJ], KHCIJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKaIUs peakiui: peakuuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEUICHUs, PEaKIuu
0OM€Ha, HK30- U 3HJIOTEPMHUECKHE PEAKIINH, TEIIIOBOU 3 (PEKT peakium,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aroMa, aroMHas oOpOuTalb, pPaanyC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAs U HEMOJSpPHAs KOBAJICHTHasl CBS3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIECTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITH ITU TIOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJBH30BaTh XHWMHUYECKYID CHUMBOJHMKY JUIsl COCTaBJiCHHS (HOopMyl
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COCIMHECHHSIX,
CTENCHb  OKWUCIICHHS  DJIEMEHTOB B  OMHApPHBIX  COCAUHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAcCy COEOUHEHHU IO
dbopmyiiam, BHUJ XHUMHYECKOM CBsI3M (KOBaJIcHTHAss W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbici [lepuonnueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B llepuonnueckoil cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHSI, 3aKOHA ABOTrajipo;

e OINKCHIBATh W XapakTepu3oBaTh Tabiuunyro ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHMYECKHUX OJJEMEHTOB: pa3jiuyaTh IMOHATUS «TJIaBHAs
noarpymnma (A-rpymma)» u «mnobounas noarpynmna (b-rpymnma)», mansie u
OOJNBINIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHHUs, KOTOPhIE HMEIOTCS B
tabnuie «llepuonuueckass cucteMa Xumudeckux i3nemeHto J[. .
MenpeneeBay C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrcCiIo dJIEKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMUYECKHUE peaknuu (10 YUCIy W COCTaBy YYACTBYIOIIUX B PEAKIIHH
BEIIIECTB, M0 TETIOBOMY (D eKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XMUMHUYECKHME CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKMCAHUE TIPUMEPAMU MOJIEKYJIIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

MIPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIIEHUN B
Pa3INYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJCKYJSIPHYIO W MOJIIPHYIO MAacChl
BEI[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyIe
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OTIEPAIMUA MBICTUTEIBPHON NEATCIHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTeMaTH3alluio, KilacCHU(pUKAIIHIO,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3ed — JUIsl M3YYCHHS] CBOMCTB
BCIIECTB M XHMHYECKHUX pEAKIUH, eCTECTBCHHO-HAyYHBIE METOMIbBI
MO3HaHWs — HAOMIOJEHNE, M3MEpPEeHHe, MOCIMPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICJICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJB30BAHUA  XUMHYECKOM  TMOCYyIOH W
7abopaTOpHbIM 000pYy/IOBaHHEM, a TaKXKe TMpaBWwiIaM OOpamieHus: ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TOJYYCHUIO H COOMpPAHHIO
ra3oo0pa3HbIX BeENIeCTB (BOAOpOJa M KHUCJIOPOJAA), MPHUTOTOBJICHHUIO
pacTBOPOB € OMNPENECITEHHOW MAacCOBOW JOJIEH PAaCTBOPEHHOIO BELIECTBA,
IUIAHUPOBAaTh M TPOBOJAUTh  XUMHUYECKHE  OKCICPUMEHTHI  I10
pacro3HaBaHUIO PACTBOPOB IIEJI0OUEH W KUCIOT C TIOMOIIbIO WHINKATOPOB
(;rakmyc, heHondTaenH, METUIIOPAHXK U JIPYTHUE).

K xon1y oOydenus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATHUM: XWMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, HWOH, KaTHOH, AHWUOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEUIECTBO, BAJIIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKast CBA3b, TEIJIOBOU A deKT
peakinuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOpP,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALMSA, PEAKUUA HOHHOTO
oOMeHa, KaTajiu3aTop, XUMHUYECKOE paBHOBecHe, OOpaThumble U



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
alnoTponusi, aM(pOoTepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAas, MOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas peméTka, KOppo3Hs METaJlIOoB,
CIUIaBBbl, CKOPOCTb XUMHYECKOM pEaKUWW, NPelesbHO JIOMyCTHMas
koHuenTpaus [1/IK Bemecrna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHA U
MPUMEHSITh 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHUS (HOPMYT
BEILIECTB ¥ YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

OINPENENATh BJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX YIEMEHTOB B
COCIMHEHUSAX paA3JIMYHOIO COCTaBa, NPHUHAMIEKHOCTh BEUIECTB K
OINpeeNEHHOMY KJIACCy COEIUHEHHM 1O (opMysiaM, BHJ XUMHUYECKOU
CBs3M (KOBaJCHTHas, WOHHAsg, MeETaUIMYecKasi)) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsi MOHA M0 XMMUYECKOH (opMylie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAIIMYECKON
PEIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuomnueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUChIBaTh U XapaKTEPHU30BaTh
TabnnuHyto (opmy Ilepuoanueckoil cucTeMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynma (A-rpymma)y W «moOouyHas
noarpynmna (b-rpynma)», manbie u OOJbIIME NEPUOABI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B NEPUOJUYECKON Taldmuue, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMU  CTPOEHUS  aTOMOB  XHMMHYECKHX
JIEMEHTOB (COCTaB M 3apsij sapa, OOIIee YHUCIO DIEKTPOHOB U
pacmpesielieHue HX 10 AJIGKTPOHHBIM  CJOSIM), OOBSCHATH 0O0IIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COEIMHEHHI B
npejesiax MajlbIX MEPUOJIOB U TIIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy YYACTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIUIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEMCHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEIU(PUUECKHE XUMHYECKHE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOATBEPXKAasi OIHUCAHHE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTABJISITh  YPaBHEHUS AJIEKTPOJIUTHYECKON MCCOIMAIMU  KUCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTpPOCHWS,
BO3MOXXKHOCTH TIPOTEKaHUS XUMHUYECKHX TMPEBPAIICHUN B PpPa3IUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJCKYJSIPHYIO W MOJIIPHYIO MacChl
BCII[ECTB, MAaCCOBYIO [IOJIFO XHMHYECKOTO »JJIEMEHTa 10 (dopmylie
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

coONIO/aTh  MpaBWia  MOJb30BaHUS ~ XMUMHUYECKOM  TOCyIoMl U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakKe IMpaBWia OOpAIlCHUS C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHUSIMH TIO BBITOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYECHUIO W COOMpPAHHIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMM, TOJTBEPKIAIOIIME  KAYeCTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU/I-,
MoauI-, KapOoHat-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHMOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE OTEpAIllMU MBICTUTEIBHON JIEATEIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTH3aIlii0, BBISBICHUC
IPUYUHHO-CJICACTBEHHBIX CBSI3€H — IS M3YyYCHUS] CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJbI TIO3HAHUS —
HaOJIOICHUE, W3MEpPEHHe, MOJCIMPOBAHUE, SKCIEPUMEHT (peajbHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHMUE

8 KIIACC
KoanuecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U dJieKTPOHHBbIE (HU(pPOBBIE)
n/n TeM NPOrpaMmbl Bcero Kontposbusie Hpakrieckue o0pa3oBaTtesibHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBoHayajibHble XMMUYECKHE TOHATHSA
Xumusi — BaXkHas 00J1aCTh
L1 €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK
MPaKTUYECKOU JESATEIbHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BeKa
12 BemiecTBa 1 xuMuueckue 15 1 bubnuoreka [JOK
peakuun https://m.edsoo.ru/7f41837c
Hroro no pasaeny 20
Pa3nes 2. Baxneiimue npeacTaBuTe/ M HEOPraHMYECKHUX BeIIECTB
51 Boznyx. Kucnopogn. [Tonsitue 6 bubnuoteka [IOK
00 okcugax https://m.edsoo.ru/7f41837¢
9 Bonopoa. [Tonstue o kucnorax 2 1 but6mmoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsr. [Tonstue 06 5 ] 1 bu6nunoreka [IOK
OCHOBAHUAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCCBhI 1 | | bubmuoteka [IOK
HEOPraHUYECKUX COEAUHEHUIN https://m.edsoo.ru/7f41837c
Uroro no pazneny 30

Pasnen 3. [lepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumudeckux 3jiemenToB JI. U. MenaesieeBa. CTpoeHune aToMOB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U
[Iepnonnueckas cucrema

bubnnorexa [JOK

31 XUMHUYEeCKHX 3eMeHToB JI. U. / https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aroma
Kasi CBSI3b.
32 g:r;ffeﬂiHi)- ’ 8 bubmmorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEJIbHBIC PEAKITUH
Hroro o paznemny 15 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOIT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB 1 TeM nu(ppoBbIe
Ne n/n P Kontpoannbie | Ilpakrnyeckue (cpp )
NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypchbl
Pa3neu 1. BemmecTBO M XMMHYeCKHe peaKIMH
L1 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 bubnuorexa LIOK
' OCHOBHBIX pa3JIesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka LIOK
' peaKiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS TUCCOIUAIINS. g 1 1 bubnnoreka [IOK
' XHWMHYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paznemny 17
Pa3nes 2. HemeTanibl 1 MX coeiMHEHUA
71 OO0m1as xapaKTEPUCTHKA XUMUUECKHUX 4 1 bubnnoreka [IOK
' anemeHToB VIIA-rpymmsl. ["amoreHst https://m.edsoo.ru/7f41a636
OO0m1as xapaKTEPUCTHKA XUMUUECKHUX
22 BﬂeﬁeHTOE VIApr nirel. Cepa u e€ 6 brbmorexa [IOK
) Py - P https://m.edsoo.ru/7f41a636
COEZIMHEHUS
OO01mas XxapakTepuCTUKa XUMUYECKIX
23 Z-)JIeHl\ieHTO]S VA 11? nbl. A30T, hocdop 1 ux 7 1 bubmmorexa LIOK
' 20 ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6111ast XxapaKTepUCTHKA XUMHUUECKHUX
24 Z-)J'IeHl\ieHTO]f IVApr bl YTJIEPO U 8 1 2 bubmorexa [IOK
' N by ' poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUSI
Wroro no pazneny 25



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

Pa3gen 3. MeTra/sibl M BX COeMHEHUS

bubnnorexa [JOK
3.1 06 I 4
HIHE CBOHCTEA METAILIOoB https://m.edsoo.ru/7f41a636
bubnuorexa [JOK
2 B I 1
3 a)XKHEUIIe METAJUIBL U UX COSTUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Wroro no pazneny 20
Pasnen 4. Xumus u okpyskawuas cpeia
bubnuoreka [JOK
4.1 BemectBa 1 MmaTepuaibl B )KM3HHU YETIOBEKA 3
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
bubnuoreka [IOK
Pe3epBHOE Bpemsi 3
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 11O ITPO'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Kourposbubie | IlpakTnyeckue
n/n Bcero H3yUYeHHUsi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
1 [Ipenmer xumun. Ponbs XuMuH B )KU3HU 1 bubnuorexa LIOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [Tonsatue o MeToaxX MO3HAHUS B XUMUU 1 bubmmorexa [IOK
A https://m.edsoo.ru/ff0d227¢
[Ipaktuueckas pabora Ne 1 «IIpaBuna
3 paboThI B 1a0OpATOpPUH U IPUEMBI 1 bubnnoreka [IOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHUEM
4 YucTteie BeniecTBa U cMecH. CnocoOnl 1 bu6nmmorexka [IOK
paszzaeneHus cMecen https://m.edsoo.ru/ff0d26¢ca
[TpakTrueckas pabota Ne 2
5 «lf JICHU 1\14) it (Ha mpumepe 1 bubmmorexa LIOK
a3CIICHIE CMece . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBApPEHHOM COIN)»
bu6nmmoreka [IOK
A 1
6 TOMBLH MOTICRYJIET https://m.edsoo.ru/ff0d2a6¢c
- XuUMHUYECKHUe AJIEMEHThI. 3HAKU 1 bubnuorexa [IOK
(CHMBOJIBI) XHMHYECKHX DJICMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie u crnoxHbBIE BElleCTBA 1 bubmorexa [IOK
p B https://m.edsoo.ru/ff0d2a6¢c
bubnmnoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 " 1

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IOCTOSHCTBA COCTaBa BEIIICCTB.

bubnnorexa [IOK
10 X .B
pMiiecKas (popuyna. BanenThocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHUX JIEMEHTOB
1 OtHOcHTENbHAS aTOMHAs Macca. bubnuoreka [JOK
OTHOCUTENBHAS MOJICKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
2 MaccoBas 1051 XUMHUYECKOTO bubnnorexa [JOK
3JIEMEHTA B COCITMHEHUU https://m.edsoo.ru/ff0d350c
13 Konunuectso BeniecTBa. MoJib. bubmuorexa [JOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
14 duznyecKnue U XUMUYSCKUE SIBJICHUS. bubnuorexa [JOK
XuMuUecKas peakuus https://m.edsoo.ru/ff0d37fa
5 [Ipu3Haku 1 ycnoBus NpOTEKaHUS bu6mmoteka LIOK
XUMUYECKHUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUSI MACChI BEIIECTB. bubnuoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konudecTBa, MacChl
17 BEILECTBA 10 YPAaBHEHUSM XUMUYECKUX brbnnorexa LIOK
H . P https://m.edsoo.ru/ff0d5708
peakuuii
Kiaccudukanms XuMUIeCKUX peakiuii
18 (coenMHEHUs, Pa3I0KEHUS bubnnorexa LIOK
! P ’ https://m.edsoo.ru/f0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIuKIoneaucT. O6obeHne u bubamorexa [HOK
1 T, Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anus 3HaHUI
20 KontponsHas padota Nel mo teme bu6mmoreka [IOK
«BemecTa 1 XUMUYECKUE PEAKLIUID) https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecsk razos. CoctaB bubmuoteka [LIOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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npoctoe Bemectso. O30H

duznueckre U XUMHUYECKUE CBOMCTBA

bubnuorexa [JOK

22 KHCIOPOJA (PCAKLIHH OKHCICHI, https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
Crioco0bI MOy4YeHUsT KHCIOPOoia B
23 0 IZH OMBI eHI})IoIcITI/I bubmmorexa [IOK
AADOPaTOPHH 1 HPOMBIIILT ' https://m.edsoo.ru/ff0d497a
[TpumeneHue kuciaopoa
TennoBoit 23pPexT xummaeckon
24 peaKkIuu, MOHSITHE O bubnnorexa [JOK
TEPMOXUMUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIIUAX
To o (HedTh, yTO €TaH).
g ; TIUBO (HE(PTH, YTOJIb U M g H) BuGmorexa LIOK
arpsi3HEHUE BO3/yXa, CIIOCOOBI €ro hitps://n.cdsoo.ru/fi0d4cda
MIPEIOTBPALIICHUS
[TpakTiueckas pabota Ne 3 o Teme
%6 1P[ P 5 . bu6mmoteka I[IOK
(L OMyHemIC I 60 VHpaHHe feropoaa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €r0 CBOMCTB»
7 Bonopon — anemeHT u mpocToe bubnnorexa [IOK
BelecTBo. Haxoxienne B npupose https://m.edsoo.ru/ff0d4dd0
)% du3nyecKkne u XUMUYECKUE CBOMCTBA bubnuorexa [JOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsaTHE O KMCTOTAX U COMSIX bubmorexa [IOK
OHATHE O KHEIO https:/m.edsoo.ru/f0d50d2
30 Cnioco0sI mosTydeHust BOAOPO/1a B bubmmnoreka [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Tpaktudeckas padora Ne 4 mo reme
31 «l?[ Jy4eHUE U . OupaHue BoAopoaa bubmmorexa [IOK
OIIYHEHHE 1 CODHP Hopoaa, https://m.edsoo.ru/ff0d4f42

HU3YUYCHHUC CTO CBOMCTB»



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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MonsipHblif 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABorajpo https://m.edsoo.ru/ff0d542e
Brrauciaenust o0bEMa, KoaudecTBa
33 BEII[ECTBA r'a3a MO €r0 U3BECTHOM bubmmorexa LIOK
B . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucnenust 00EMOB ra3oB 1o
34 ABHEHUIO PEAKLIMHA Ha OCHOBE 3aKOHA bubmmorexa LIOK
P .. pearl . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUH Ta30B
35 ®du3nvecKue U XMMUYECKHUE CBONCTRA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [lonsarue 06 bubnuoreka [JOK
WHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HachilieHHbIE
37 51 HﬂeHacm peHHmS acTBOpbl. MaccoBast bubmmorexa [IOK
n PacTBOpbL. https:/m.edsoo.ru/fl0d5b40
JI0JIS BEILIECTBA B paCTBOpE
[IpakTuueckas pabora Ne 5 o reme
18 «IIpuroroBneHue pacTBOPOB C bubmuoreka [JOK
ONpeeNEHHON MacCOBOM JOJIEH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBAY
39 KonTpoabHnas padora Ne2 o teme bubmuoreka [LIOK
«Kucnopoxn. Bogopoxa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuIpl: cocTaB, KitaccupuKarms, bubnunotexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubamorexa [HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUsI: COCTaB, KilaccuuKanus, bubnmnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
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43 [TonyuyeHne u XMMHUYECKUE CBOWCTBA bubnuorexa [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocra, kiiaccupukanus, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TomyuyeHue u XuMHUYECKUE CBOMCTBA bubmmoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Counu (cpeHue): HOMEHKIIATypa,
(cpenie) P bubnnorexa [JOK
46 CIIOCOOBI MOJTyYeHUs, XUMHUECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTrueckas padora Ne 6. Peienue
47 AKCIIEPUMEHTAJIBHBIX 33/a4 110 TeEME bu6mmoteka LIOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCJTMHEHU I
43 ['eneTnueckas CBsI3b MEX/y KJIIACCAMU bubnnorexa [JOK
HEOPraHUYECKUX COCIMHEHNN https://m.edsoo.ru/00ad9a50
bu6mmotexka I[IOK
49 O0o006meHre U cucTeMaTH3aIys 3HaHUH
- . https://m.edsoo.ru/00ad9cb2
Konrtponsnas padora Ne3 o treme
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX bubmorexa HOK
. P https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbie MOMBITKY KIacCUpUKAITTT
but6mmoreka [JOK
51 XUMHYECKHUX d7eMEeHTOB. IToHsTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOTHBIX AJIEMEHTOB
[lepuoanueckuii 3aKOH U
but6moreka [JOK
52 Ileproanueckasi cuicTeMa XMMUYECKUX
https://m.edsoo.ru/00adas52¢
snemenToB /I. 1. Menaeneena
bubnuoteka [IOK
53 ITepuonsl, rpynmsl, HOATPYTITBI nommoreka I

https://m.edsoo.ru/00ada52¢c
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Crpoenue atomoB. COCTaB aTOMHBIX

bu6mmoreka [IOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YECK
55 aT;)MOB BJIGMGHTEB [Tepuonnueckon bubmmorexa [IOK
https://m.edsoo.ru/00adabbe
cucremsl [. . Menneneena
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJOKEHHIO B bubmmoreka [IOK
[Tepnonnueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproauueckoro 3akoHa s
57 pa3BuTUs Hayku U npaktuku. 1. U. bu6mmoteka [LIOK
MeHieneeB — y4€Hbli, IEAAror u https://m.edsoo.ru/00ada96e
rpaXTaHUH
PesepBHeIit ypok. O000mIICHNE 1
58 CI/ICTI;MaTI/BZIII)I/IfI 3HaHI/II;IH / bubmorexa HOK
. https://m.edsoo.ru/00adb33¢c
Bcepoccuiickas npoBepouHas pabota
KontponbHas padorta Ne4 mo teme
59 <<CTp§€HI/I€ aT(I))Ma. XuMHuUecKas CBS3b brbsmorexa HOK
. https://m.edsoo.ru/00adb486
/ Becepoccuiickas mpoBepouHas pabora
60 DIIEeKTPOOTPUIIATETHLHOCTH AaTOMOB bubnnoreka [IOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 Nonnas xumuyeckas CBA3b bubmorexa [OK
https://m.edsoo.ru/00adac34
6 KoBanieHTHast mosisipHas XuMu4IecKast bubnmnoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanieHTHast HenmoisspHas XUMHUYECKast bubnmnoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS bubmuoreka [JOK
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https://m.edsoo.ru/00adae28

65 OKUCIUTEIbHO-BOCCTAHOBUTEILHBIC | bubnuoreka [JOK
peakunu https://m.edsoo.ru/00adb076
bubnnorexa [JOK
1
66 OKHUCINTEIN U BOCCTAHOBUTEIU hitps://m.cdsoo.rw/00adb076
PesepBHrblii ypok. O000111€HIE U
67 CI/ICTIZMaTI/I?)Z pI/I}I 3HaHI/H7IIJl 0 TEME 1 bubnmorexa [IOK
H https://m.cds0o.ru/00ad9ch2
«Ctpoenue aroMa. XUMUYECKasK CBSI3b)»
68 PesepBHeIil ypok. O600ICHHE 1 1 bubnnoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOIT'PAMME
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9 KUIIACC

KoanuectBo 1acoB JIeKTPOHHBbIE
Ne Jara nupposbie
Tema ypoka Kourposbubie | IlpakTnyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTeSibHbIE
padoTbI padoTbI
pecypchbl
[Iepronrueckuit 3aK0H.

i [lepuonuueckast cucrema | bu6mmoteka LIOK
XUMHYECKHX djieMeHToB [l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH

. bubmmoreka [JOK
2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Kitaccudukanust 1 HOMEHKIIaTypa | bubmmoreka [JOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bubl xuMudecKoi CBS31 M TUITBI | bubnuorexa [JOK
KPUCTAUINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTpoabnas padora Nel o teme

5 «IToBTOpenue u yrioyoiaeHue 3HaHUI 1 1
OCHOBHBIX pa3JIeJIoB Kypca 8 Kaccay

6 Knaccudukanus xuMuyeckux | bubnnorexa [IOK
peaKIuil MO pa3Iu4YHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XUMUYECKOU

7 eakuu. [JoHsITHE O TOMOIr€HHELIX U 1 bubmmorexa [JOK
p ] https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEaKIMIX
[TonsiTHE O XUMHUYECKOM PaBHOBECHH.

but6mmoreka [JOK
8 @DakTOpBI, BIUAIONINE HA CKOPOCTh 1

XUMHYECKOH PCAKIMN U IMOJIOKECHUEC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBCCUA

OKHUCIIUTEIIBHO-BOCCTAHOBUTCILHEIC

bu6mmoteka [IOK

9
peakunu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHIECKOU
10 ncconuarmy. CHIBLHBIE U cl1a0bIe bubnmorexa [IOK
a HHEL. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HMounrie ypaBHEHUS peaknuii buGnnorexa LIOK
yp P https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCJIOT U
12 OCHOBAHHUH B CBETE IIPEACTaBICHUN bubnnorexa [IOK
puIL https://m.edsoo.ru/00add5d8
00 2JIEKTPOTMTHYECKOM TUCCOLUAIINH
XUMHYECKHE CBOICTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 buGmorexa LHOK
peal . https://m.edsoo.ru/00add8b2
3JIEKTPOJIMTUYECKON JUCCOITUAITIT
14 TToustie o rmaponanse conen bubmorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O06o001IeHre B CUCTEMaTH3 AL bubnuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[Tpaktuyeckas padora Ne 1.
16 «PemieHune dKCIIEpUMEHTAIbHBIX bubnmorexa [IOK
P https://m.edsoo.ru/00addbfa
3a1a9»
KonTtponbHas padota Ne2 o teme
17 «IIIEKTPOJINTHYUECKAS TUCCOLHUAIINS bubmmorexa [JOK
P a TPAATHL. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIMU B PACTBOPAX»
OO0111ast XapakKTEPUCTHUKA TaIOINEHOB.
18 XI/III;I/III/IHCCKFI)/IC CBIz)ﬁCTBa Ha mpumepe buGnnorexa [IOK
p P https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposogopoa. CoJisiHast KMCIIOTA, bubnmnoreka [IOK
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XUMUYECKHE CBOICTBA, MTOJIyYEHHE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[IpakTuueckas padora Ne 2 o Teme

bubnuorexa [IOK

20 «HonyquH? COJI\SJIHOI/I KHCIIOTBI, hitps://m.cdsoo.ru/00ade348
U3y4YEeHUE €€ CBOWCTB»
Boluncnenus no ypaBHEHUAM

21 XUMHYECKHUX peazlfnﬁ, €CJIM OJIMH U3 bubmiorexa LOK

https://m.edsoo.ru/00ade488

pEeareHToB JIaH B U30BITKE

” OO0m1as xapaKTEpUCTHKA SJIEMEHTOB bubnnoreka [IOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
ANOTpONTHBIE MOIU(UKAIIUHN CEPBI.

” Haxoxnaenue cepsl u €€ coeAMHEHU bu6mmoteka LIOK
B IpUpOJE. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepel

24 CepoBoaopoj1, CTpOeHHUE, bubnnoreka [IOK
bu3HYecKue U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KHUCI0TA,

25 q)mnjeCKHIe) 51 xm/I[)quCKHe CBONCTBA, brbnnorexa LIOK

https://m.edsoo.ru/00adea28

IIPUMEHEHHE
XHUMHUYECKUE PEAKIINH, JIEKAIINE B
OCHOBE IMPOMBIIIIEHHOT0 Crocoba

%6 MIOJIyYEHUS] CEPHOU KUCIIOTHI. bu6mmoreka [IOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY arolleH cpeibl COeINHEHUIMU
cepsl

7 Brruncienne MmaccoBo 101 BEIXOIA bubnunorexa [IOK
MPOAYKTA peaKkuu https://m.edsoo.ru/00adec8a

28 OO0mas xapakTepuCTHKA HIIEMEHTOB bubnuoteka [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynmnsl. A30T, pacpoCTpaHEHUE
B IIpupoze, GU3nIecKue u
XMMHUYECKHE CBOICTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero GpusnuecKue u

bubnuorexa [JOK

29 XHUMHYECKHE CBOMCTBA, IIOJYUYCHUE U
Y https://m.edsoo.ru/00adf004
pUMEHEHHE
[IpakTuueckas padora Ne 3 o Teme
30 «ITomyyenne ammuaka, M3y4eHue ero bubmmorexa LIOK
. Y » H3Y https://m.eds00.ru/00adf180
CBOWCTB
31 A3OTHAas KUCIIOTa, €€ PU3NYECKue U bubmmoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUECTBE MUHEPATBHBIX
32 no0OpeHnil. XUMHUYECKOE buGmorexa LHOK
YAODP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u
33 (poc;)o pHa;I Kncng)Ta q(i)lil/lflezlﬂ/le u bubmmoreka [OK
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOIyYECHHE
Ucnonb3oBanue ¢pocdaTtos B
34 Ka4eCcTBE MUHEPAJIbHBIX YI00pEHUH. bubnnorexa [IOK
3arpsi3HEeHUE MPUPOJTHON CpeIbl https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B
35 pu ﬁ e (Ii))mnzeCKie Y XUMUYECKHE bubamorexa [HOK
p P Ae https://m.edsoo.ru/00adfd9c
CBOWCTBA
36 Oxkcuapl yriaeposaa, ux Gu3ndeckue u bubnmnoreka [IOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKoJIorU4YecKre mpoodIeMsbl,
CBsI3aHHBIE ¢ OKcuaoM yraeposa (IV)

37 VYronbpHas KucioTa u € cou bubmiorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padota Ne 4 no Teme

18 "IlosrydyeHune yrieKuciioro rasa. bu6mmoteka LIOK
KauecTBenHas peakius Ha KapOoOHAT- https://m.edsoo.ru/00ae027¢
HoH"

[TepBoHavabHBIC TOHATHSA 00
bubnnorexa [JOK
39 OpraHWYECKUX BEIIECTBaX KaK O
https://m.edsoo.ru/00ae054¢
COCIMHEHUSX yriiepoaa
. bubmmoreka [JOK
40 Kpemuunii u ero coennHeHus 1
https://m.edsoo.ru/00ac080a
[IpakTuyeckas padora Ne 5. Perenune

A1 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmuorexa [JOK
«BaxxHenmme HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCJTMHEHUS
KonTpoabnas padora Ne3 o teme

. bubmuorexa [JOK
42 «BaxxnHenme HeMeTauIbl U UX
https://m.edsoo.ru/00ae0e18
COEJTMHEHUS
OO0m1as xapaKTEepPUCTHKA XUMUUYECKHUX
AJIEMEHTOB — METAJIIOB.

43 Mertannuyueckas CBsI3b U but6mmoreka [JOK
METAJINYECKas KpUCTaIIInyecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METAJIJIOB
XUMHYECKUE CBOMCTBA METAJIOB.

. bubnuoteka [IOK

44 DNEKTPOXUMHUYECKHUH psif

HanpsHKEHUH METAILIIOB

https://m.edsoo.ru/00aec1156
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O0611me crnocoObl MoTyueHUs
MeTaiutoB. CriaBel. Beraucienus no

45 ABHEHUIM XUMUYECKUX PEAKIUAI bubmorexa LHOK
yp PCAKIHH, https://m.edsoo.ru/00ae1156
€CJIM OJWH U3 PEareHTOB COJICPIKUT
MIpUMECH
46 IlousTHe 0 KOPPO3UU METAILIOB bubmorexa LIOK
pp https://m.edsoo.ru/00ac1278
bubnnorexa [JOK
47
[Henoumsie meTaLis! https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ THAPOKCHU/IBI HATPUS U bubmmoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IemouHO3EMENBHBIC METAILITBI — bubmmoreka [JOK
KaIbILIMA U Mardui https://m.edsoo.ru/00ac15e8
50 Baxxneiimne coetuHEHNS KBTI buGmorexa LHOK
A A https://m.edsoo.ru/00ae15e8
51 O00011eHNE U CUCTEMATHU3AIINAA
3HAHUHI
5 JKEcTKOCTh BOJIBI M CITOCOOBI €€ bu6mmoteka I[IOK
YCTpaHECHUS https://m.edsoo.ru/00ac1886
IIpaktrueckast pabora Ne 6 o Teme
53 "}IlzéCTKOCTB BOpLI U METOJbI € bubmorexa HOK
" 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEHUs
but6mmoreka [JOK
54 Ax 7
FOMIHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOICTBa OKCHIA U bu6mmoreka [IOK
TAJIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso but6mmoreka [JOK

https://m.edsoo.ru/00ac1d86
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Oxcuibl, TMIAPOKCHIBI U COJIH JKeJle3a

bu6mmoreka [IOK

37 (IT) n xeneza (11I) https://m.edsoo.ru/00ae35¢e6
58 O00011eHNE U cCUCTEMATHU3ALINAA
3HaHUI
[TpakTuueckas padora Ne 7. Pemenue
59 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmoreka [JOK
«Baxnene MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCITMHEHUS
Brruncnenus o ypaBHEHUAM
XUMUYECKHUX PEAKIUH, €CIIA OJIUH U3
60 pEareHToB JIaH B U30BITKE UIN bubnuorexa [JOK
COJZIEPKUT TpuMecH. Beruucienus https://m.edsoo.ru/00ae1750
MacCOBOH JOJIH BBIXOJIa MPOTyKTa
peakiuu
61 O06o0011eHne U cucTeMaTH3aIus
3HaHUH
KonTpoabnas padora Ne4 o teme
62 «Baxxuenme MeTamIbl U UX
COEJTMHEHUS
63 BemiectBa u matepuansl B bu6nmmorexka [IOK
MOBCEIHEBHOM )KM3HH YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHHE bu6mmoreka [IOK
OKPYXaroIIEeH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubmuorexa [LIOK
IKOJIOTMUYECKUX TIPOOIIEeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE U bubmuoreka [LIOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ac0d0a
67 Peseprubriit ypok. O600111eHIE 1T bubnuoteka [IOK
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cUcTeMaTu3alus 3HaHU!

https://m.edsoo.ru/00adb33¢c

68 PesepBHeIil ypok. O600IICHHE 1

cUCTeMaTHU3alus 3HaAaHUN

bu6mmoteka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO HACOB I10
I[TPOI'PAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJILHOI ITPOI'PAMMBI

8 KVIACC

Kon
MPOBEPSIEMOro
pe3yJjabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

ITo Teme: «HepBOHa‘IaJ'IBHBIe XUMHNYCCKHNEC ITOHATHA»

1.1

pacKpbIBaTb  CMBICII OCHOBHBIX XHUMHYECKUX IIOHATHH: aTOM,
MOJIEKYJId, XUMHUYECKHH DJIIEMEHT, IIPOCTOE BEILECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTb,
OTHOCUTCIIbBHAs aTOMHAas M MOJEKyJIsIpHas Macca, KOJUYECTBO
BEILECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas J0JI1 XHUMHUYECKOTO
AJIEMEHTa B COEIMHEHUHU, MOJISIPHBIM 00BEM, XMMHUYECKas peaxuus,
KiJaccu(uKalus — peaklMid:  peakuud — COCJUHEHUs,  peaKluu
pas3IOKEHUs,, PEAKIMU 3aMEIIEHMs, pPEeakUuu OOMEHa, DJK30- H
HHJIOTEPMHUUYECKHE DPEAKLUHU, TEIIOBOH »(PQEeKT peakuuu, pacTBop,

MaccCoBas a0Jisd BEIICCTBA (HpOI_IeHTHaSI KOHI_IeHTpaI_[I/IH) B paCTBOpC

1.2

HIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XUMHWYCCKUX MIOHATHU U

MNPUMCHATDH 9TU IMOHATHA IIPU OTIMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIB30BaTh XUMHUUYCCKYIO CHMBOJIUKY IUJII COCTAaBJICHHUA (I)OpMyJ'I

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHI/Iﬁ

1.4

PacKpbIBATb CMBICJI 3aKOHOB COXpaHCHUMA MAacCcChI BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOIO  Y4Y€HHA, 3aKOHa

ABoraapo

1.5

OIpCaACIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

1.6

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKHUEC PCaKIUU (HO qucily M COCTaBy

YUYacCTBYIOLIMX B PEAKIMU BEIIECTB, M0 TeIIoBOMY 3¢ dekTy)

1.7

BBIUUCIIATE OTHOCHUTCIBHYIO MOJICKYJISIDHYIO U MOJIAPHYIO MACChI

BCIICCTB




1.8

BBIUUCIIATH MAaCCOBYIO JOJI0 XUMHYECKOTO 3JeMeHTa 1Mo (opmyie

COCIMHEHMS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCUICCTBA B paCTBOPC

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHBIE METOJIbI MIO3HAHUS — HAOJIO/ICHHE,
U3MEpEeHue,  MOJEIUPOBaHME,  OKCHEPUMEHT  (pealbHbll U

MBICJICHHBIH )

ITo Teme: «Baxnernne npeacTaBuTENM HEOPraHUIECKUX BELLIECTB)

2.1

PacKpbIBaTb  CMBICII OCHOBHBIX XHMHWYCCKHUX MOHSITHM: OKCH,

KHUCJI0Ta, OCHOBAHHUC, COJIb

22

OIpCaAcCIATh MPUHAIIC)KHOCThL BCIICCTB K OHpeI[eJ'IéHHOMy KJ1accy

coeuHeHu 1o Gpopmynam

23

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNYCCKUC BCIUICCTBA

24

XapakTepu3oBaTh  (OMHCHIBaTh) OOIIME XHWMHUYECKHE CBOMCTBA
BEIIECTB PA3IMUHBIX KJIACCOB, MOJATBEPKJas OINUCAHUE MPUMEpPaMHU

MOJIEKYJIIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI

2.5

IIPOTHO3UPOBATH CBOICTBA BCIICCTB B 3aBHCUMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOKXHOCTH IIPOTCKAHUA XHMHUYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

cleoBaTh MpaBWJIaM  TMOJIb30BAHUSA XMMHYECKOM TMOCYIol U
1abopaTOPHBIM 00OPY/JOBAaHHEM, a TaKXKe IMpaBWJIaM OOpaIieHUs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKUHUSMHU TIO BBIMOJTHEHHIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYYCHHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIECTB (BOJOPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € OMNPEACIIEHHON MacCOBOM JOJIEM pPacTBOPEHHOTO
BEIIIECTBA, MNIAHUPOBATH U MPOBOJIUTH XUMHUECKHUE SKCTIEPUMEHTHI T10
pacro3HaBaHUIO PACTBOPOB IIENOYEH M KHUCIOT C IOMOIIBIO

MH/IUKATOpOB (JTakMyc, peHondTanent, MeTHIOPAHK U JPyTHE)

2.7

MpOBOAUTDH paC‘-IéTLI MO0 YPAaBHCHUTIO XUMHUYECKOH pcaKkuun

IIo Tteme: «llepuommuecknii 3akoH u llepuoguyeckas cucrema
xumuyeckux sneMeHtoB JI. U. MenpaeneeBa. CTpoeHue aTOMOB.

Xumudeckas cBa3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIILHEIC peakuumn»

3.1

PaCKphIBaTh CMBICIT OCHOBHBIX XUMHUYCCKHUX TMOHSTHH: AApO aTroMma,
3HeKTp0HHBII>'I () (0)71 aroMa, aTromMHasd Op6I/ITaJ'IB, paauyc aroma,

XUMHYECCKass CBA3b, IOJsApHAA W HCIOJJApHAasA KOBAJCHTHas CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAsl CBS3b, HOH, KAaTUOH, AaHHOH,

CTCIICHb OKUCJICHUA

32

KHaCCI/I(bI/ILII/IpOBaTB XUMHNUYCCKHUEC JJICMCHTBI

3.3

ONHKCHIBATh M XapakTepu3oBarh TabimmuHyto (opmy I[lepuoanyeckoit
CHUCTEMBbl XMMHUYECKHMX D3JIEMEHTOB: pa3jiuyaTh IOHATUS «IJIaBHAs
noarpynna (Arpynma)y u «mnobounas mnoxarpynma (brpymma)y,

«MaJiple» U «0O0JIbIINE 18(510)5(0)1131!1

3.4

packpsiBaTh cMbica Ilepuoamueckoro 3akona J[.M. MeHnneneena:
JEMOHCTPUPOBATh MOHUMAaHKUE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHWYCCKHUX DJJICEMCHTOB OT HX IIOJIOKCHHUA B HepHOHquCKOﬁ

CUCTEMC

3.5

COOTHOCUTHh  00O3HAa4YeHHs, KOTOpble HMeEKTCd B  Talnuie
«Ileppoguueckass  cucreMa  XMUMHYECKMX  dnemMeHToB .U
MenpeneeBay € YUCIOBBIMU XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB
XMMHMYECKMX DJEMEHTOB (COCTaB M 3apsja  sapa, oOliee 4YHCIIo

AJIEKTPOHOB U PACIPEIEICHUE UX IO AIEKTPOHHBIM CJIOSIM)

3.6

OIpeaACIATh CTCIICHDb OKHUCJICHHUA 9JICMCHTOB B 6I/IHapHI>IX

COCIMHCHUAX

3.7

ONpeAeNsaTh BHUJA XHUMHUYECKOW CBS3M (KOBAJIEHTHas M HMOHHAas) B

HCOPTaHNYCCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBepPSIEeMOro
pe3yjabrara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAThI OCBOCHUA OCHOBHOM
Oﬁpa3OBaTeﬂbH0ﬁ nporpaMmmMmbl OCHOBHOI'O 001Iero 06p330BaHI/IH

1

ITo Teme: «BeniecTBO 1 XuMHUYECKast pEeaKIIUs»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHUX TIOHSATHW: pPacTBOp,
ANEKTPOJUTHI, HEINEKTPOIUTHI, 3IEKTPOJUTUYECKAs JUCCOLIMAIIUS,
peakiuy MOHHOTO OOMEHAa, KaTaJM3aTop, XUMHUYECKOE paBHOBECHE,
oOparumbie u HEoOpaTHUMbIe peaxuumu,
OKHCJTUTEITFHOBOCCTAHOBHUTEIILHBIC peaxiumu, OKUCJIUTEIb,
BOCCTAHOBUTEJIb, OKHCICHHME W BOCCTAHOBJIEHHUE, AJJIOTPOMHUS,
am(doTepHOCTh, XHMHYECKass  CBS3b  (KOBaJieHTHAas, HOHHA,

MeTaHHI/I‘-IeCKaH), KpucTalliIn4cCcKasd peméTKa, CIIJIaBbl, CKOPOCTb




XUMHUUYECKON peaKLuu

1.2

HIUTIOCTPUPOBATL B3aUMOCBA3b OCHOBHBLIX XHMHUYCCKHX MMOHATHH H

MPUMCHATDH OTU MMOHATHA TP OTIMCAHUHN BCUICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

COCTaBJISITh YPABHEHUS DJICKTPOIUTHUYECKON IHUCCOIMALUNA KHUCIIOT,
niesioued U cojeil, MOJHBIE M COKpalIEHHBIE YpPaBHEHHS pEaKIHii

WOHHOI'0 0OMeHa

1.4

PaCKpbIBATh CYHIHOCTH OKHCIHUTCIBHO-BOCCTAHOBUTCIILHBIX peaKI_II/If/'I

IIOCPEACTBOM COCTABJIEHMSI AIEKTPOHHOIO OajlaHCca 3TUX PeaKkLuit

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKLIUU

IIo temam: «Hemeramner u ux COCUHCHUA» U «MeTtamiel 1 HBX

COCAUMHCHU A

2.1

XapaKTepU30BaTh (OMUCHIBATh) 00IIME U CIEU(PUIECCKUE XUMUUECKIE
CBOMCTBAa MPOCTBIX W CIIOKHBIX BEIIECTB, MOJTBEPKAasi ONUCAHUE
pUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX

XUMHYECKUX PEAKLIUN

22

COCTaBJIATb YPABHCHUSA peaKI.[PIfI, IMMOATBEPKAAOIINX CYHICCTBOBAHNC

IeHETHYSCKOM CBI3H MCKAY BCHICCTBAMHU PA3JIMYHBIX KJIACCOB

23

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTpOCHUH,
BO3MOXHOCTHU IPOTCKAHUA XUMHNYCCKUX npeBpameHHﬁ B pa3JIMYHBIX

YCIIOBUSIX

24

CIEOBaTh MpaBWJaM MOJIb30BAHUS XUMHYECKOM TOCyAOM |
1abopaTOPHBIM 00OPYJOBAaHHEM, a TAKXK€ IMpaBHJIaM OOpaIleHHs C
BEILIECTBAMH B COOTBETCTBHMM C HWHCTPYKUUSMH 10 BBIIOJHEHUIO
Ta00pPaTOPHBIX XUMUYECKUX OIBITOB MO TOJYYCHHIO U COOMPAHUIO

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOI'O ra3a)

2.5

NPOBOJUTHh PEAKINH, MOATBEPXKIAIONINEe KAadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEIIECTB: pPACIO3HABATh OIBITHBIM IyTEM XJIOPHI-,
Opomuza, wuoauia, KapboHar, Qocdar, cuimkar, cyibdar,
THJIPOKCUIMOHBI, KATHOHBI aMMOHUS, HOHBI M3YYEHHBIX METAJUIOB,

MNPUCYTCTBYIOIIXUEC B BOAHBIX PACTBOPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XHUMHUS U OKpYIKaroLasi Cpeaar»

3.1

pacKkpbIBaTb  CMBICI ~ OCHOBHBIX XMMHYeckux moHsatuii: ITJIK

BCIICCTBA; KOPPO3Us MCTAJIJIOB

32

NPUMCHATH OCHOBHBIC OIICpaluu MBICITUTEIIbHOM ACATCIIBHOCTH —




aHaJgu3 W CHHTE3, CpaBHEHHE, 0000IIeHne, CHCTEeMaTH3aIINIo,
BBISIBJICHHE IPUYMHHO-CJICICTBEHHBIX CBSA3CH — JUISI  HM3YYCHHS
CBOfICTB BCIICCTB U XUMHUYCCKUX peaKum"I; eCTeCTBeHHOHay‘-IHBIe
METOJIbI TO3HAHHUS — HAOJIOJCHHUE, HM3MEPEHHE, MOJICIMPOBaHUE,

AKCIIEPUMEHT (peabHbIN U MBICICHHBII)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP) KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMeHT CO/IEPKAHMS

1

HepBOHaanBHBIC XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipeamer xumuu. Poilb XMMHHM B KMU3HHM Y€JIOBEKAa. XHMHS B CHCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITousrue o METOJax ITO3HaHUsA B XUMHH. YucTele BC€IIECTBA U1 CMECH. CnocoObl

pasaciICHus cMmecen

1.3

ATOMBI W MOJICKYJIBI. XuMmuyeckre 3yeMeHThl. CHMBOJBI  XHMHYECKHX

JJICMCHTOB. HpOCTLIe U CJIOKHBIC BCIICCTBA. ATOMHO—MOJ’IGKyanHOG yYucHHue

1.4

XuMuueckas (I)OpMyna. BaneHTHOCTE aTOMOB XMMHMYECKHMX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OtHocuTeNnbHas aTOMHas macca.
OTHOCHUTENLHASA MOJICKYJISIpHAA Macca. MaccoBas goas8 XUMHYECKOI'0 dJIEMEHTA

B COCIMHCHUU

1.5

KommuectBo BemectBa. Monb. MonsipHas macca. B3anMoCBsI3b KOJMYECTBA,
Macchl M 4YHClla CTPYKTYPHBIX €IMHHUIl BemlecTBa. Pacuérsl mo Qopmynam

XUMHNYECKUX COG}II/IHGHI/Iﬁ

1.6

®u3nyeckue U XUMHYECKHUE SIBJICHHs. XUMHYECKas peakuus U €€ MPU3HAKHU.
3aKOH COXpaHEHMsI MacChl BelIeCTB. XUMHUecKue ypaBHeHus. Kinaccuduxamnus

XUMUYECKHUX PEaKlnii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW MOCYI01, C TPaBUIIaMH
paboTel B saboparopun W nOpuéMamu OOpalleHuss ¢ J1abopaTOPHBIM
0o00opyZ0BaHHEM, H3y4YE€HHUE M OINUCaHhe (U3UYECKUX CBOICTB 00pa3loB
HEOpPraHMYECKUX BEUIeCTB, HaONrofeHue (Qu3NUecKuX (IUIaBJICHHE BOCKa,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIIKE, KUIIEHHE U KOHAEHCAlUs BOJAbI) U
XUMUYECKUX  (TOpEHHE  CBEYM, MPOKATMBAHME MEIHOM  IMPOBOJIOKH,
B3aMMOJICICTBUE MeJla C KHCJIOTOW) SIBIIEHWH, HAOMIOIEHWEe W ONUCaHue
MPU3HAKOB TMPOTEKaHUS XUMHUYECKUX peakiuil (pa3nokeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJIOpPHAOM Oapusi, pas3iokKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuM, B3aMMOJEHCTBHE Kelie3a C PaCTBOPOM
comm meau(Il), nzyuenue cmocoboB pa3aeneHus: cMecen (C MOMOIIBbI0 MarHUTA,
bunbpTpoBaHUE, BBHIAPHBAHKE, NUCTUILUIALMSA, Xpomarorpadus), MpoBEICHUE

OYHCTKH HOBapeHHOﬁ COJIH, HaGJIIO,ZLeHI/Ie " OIMMCaHHuC PE3YyJIbTATOB IMTPOBCACHUA




OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MAacChl, CO3/IaHUE MOAEIEH

MOJIEKY (ILIapOCTEPIKHEBBIX)

Baxuelinme npeacTaBuTENN HEOPraHMYECKUX BELIECTB

2.1

Bo3ayx — cmech rasoB. CocraB Bo3ayxa. Kuciaopox — sneMeHT u mpocroe
BemecTBo. Haxokaenue kucimopopa B mpupoje, GU3NYecKue M XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucinopoaa. CrocoOsl
HOJy4eHHs KHCIOpoJa B J1adOpaTOpMu M TNPOMBIIIIEHHOCTH. Kpyrosopor

Kucaoposa B mpupose. O30H — aJuoTponHas MoAu(pUKALUs KACIOPOaa

22

TennoBoii 3¢ hekT XUMUIecKoi peakiiy, TePMOXUMHUYECKIE YPAaBHEHHS, IK30-
Y DHJIOTEPMUYECKHUE peakUy. TOIIMBO: Yrojb U METaH. 3arpsa3HEeHUE BO3/IyXa,

YCUJICHUC ITAPHUKOBOTO 3(1)(1)eKTa, pa3spymieHue 030HOBOI'O CJIOA

23

Bomopon — aneMeHT u mpocToe BemiecTBo. HaxoxaeHue Booposia B IpUpo/Ie,
¢u3nveckue W XMUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI MOTYyUYCHUSI.

Kucnots! 1 conmu

24

MousipHblii 00bEM ra3oB. Pacy€rsl 1o XMMHUYECKUM ypaBHEHUSIM

2.5

®dusnyeckue CcBoWcTBa BOAbl. Boga kak  pactBoputTenb. PacTBOpBI.
HachplienHble 1 HEHACBILIEHHBIE PAacTBOPbI. PacTBOPUMOCTh BELIECTB B BOJE.
MaccoBass 101 BemecTBa B pacTBOpE. XHUMHYECKHE CBOMCTBAa BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOAE M B KM3HM 4denoBeka. Kpyrosopot
BOABl B TMpuUpoAe. 3arpsi3HEHUWE MNpUPOAHBIX BoA. OXxpaHa M OUYHCTKA

MMPUPOAHBIX BOJ

2.6

Knaccudpukanuss Heopranmueckux coenuuenuit. Oxcuabl. Knaccudukanus
OKCHJIOB: cojieoOpa3yomue (OCHOBHBIE, KHCIOTHbIE, aM(OTEpHbIE) W
HeconeoOpasyrone. HoMmeHknarypa okcuaoB. DHU3MUECKHE M XHUMUYECKHUE

CBOICTBa OKCUJIOB. [lomydyeHne okcuaoB

2.7

OcnoBanus. Knaccudukanuss ocHOBaHMN: MIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHuid. U3NUECKUE U XUMUYECKHUE CBOMCTBA

ocHoBaHM. [TonyueHne ocHOBaHUI

2.8

Kucnotel. Knaccudukarnus kucnor. Homenknarypa kucior. duszmdeckue u
XUMHUYECKHE CcBOMCTBA KUCIOT. Psan aktuBHOocTH MeTamioB H.H. bekerosa.

HOJIy‘{CHI/IC KHUCIIOT

29

Comu. Homenknarypa coseil. @u3ndeckre M XMMHYECKHE CBOMCTBA COJIEH.

[Tonyuenue conei

2.10

I'ereTmueckas cBsI3b MCXKIY KiIaCCaMH HECOPTraHUYCCKUX Coe,HI/IHCHI/Iﬁ




2.11

XVMMHYECKUN  DKCHEPUMEHT: KAa4eCTBCHHOE  OINpEACICHUE  COACpKaHUA
KHCJIOpO/ia B BO3JyXe, IOJlyuyeHHe, COOMpaHHe, paclo3HABaHUE U H3y4YEHUE
CBOWCTB KHCJIOPOAA, HAOMIOACHNE B3aUMOJICHCTBUS BEILIECTB C KHCIOPOJOM U
YCIIOBHSI BOBHUKHOBEHUS M IPEKpalleHusl ropeHus (moxapa), 03HaKOMIJIEHHUE ¢
oOpa3llaMu OKCHJIOB M OIHMCAHUE WX CBOMCTB, IIOJy4Y€HUE, COOUpaHHUE,
pacrio3HaBaHME U HM3Y4YCHHME CBOWMCTB BOJOpoOJa (FOpeHHE), B3aMMOJAEHCTBHE
Bozopoja ¢ okcugom meau(Il) (Bo3aMOKHO HCTONB30BaHUE BUACOMATEPUATIOB),
HaOmrofeHne oOpa3lloB  BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIIEOBaHUE
OCOOEHHOCTEN  pPAaCTBOPEHHs BEIIECTB C Pa3jIMYHOM pPacTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHON MAacCOBOM J0JIEH PAaCTBOPEHHOIO
BEIIECTBA, B3aWMOJAEWCTBME BOJAbI C METallaMU (HATPUEM U KaJIbLUEM)
(BO3MOXKHO HCIIOJIb30BAaHHE BHJIEOMATEpUANIOB), ONpEACICHUE pPacTBOPOB
KACIOT W IIEeNI0Yeil C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHWE OOpPa3loB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOIIOJCHHE HW3MEHEHUs
OKpPAacKM WHJUKATOpPOB B pacTBOpax KHUCIOT U IIeJoued, MH3ydyeHue
B3auMmojieiicteusa okcuga menu(Il) ¢ pacTBopoM cepHOM KHCIOTBI, KHCIOT €
METaJUIAMM, PEAKLIUN HEUTPAIU3alKH, II0JIy4eHE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOrO0 MeTaula JAPYTMM M3 pacTBOpa COJM, PpELICHUE
HKCIIEPUMEHTAIbHBIX 33/1a4 1Mo TeMme «BaxkHellue Kiacchl HEOpraHM4eCKUX

COETUHEHUIN

[lepnonnueckuii 3akoH u [leprnonnueckas cucreMa XUMUYECKUX SJIEMEHTOB
I .. MenneneeBa. CtpoeHre aToMoB. XUMUYeCKast CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC pCaKIINU

3.1

HepBLIC IOIIBITKH KJ'IaCCI/I(I)I/IKaL[I/II/I XUMHYECKUX »dJIeMeHTOB. IloHsaTHE O
Ipynmax CXOAHBIX 3JIEMCHTOB (HIGJ'IO‘IHI)IG n MCJIOYHO3EMCIIBHBIC MCETAJlJIbI,
TaJIOrCHbl, HWHCPTHBIC ra351). 9J'IeMeHTBI, KOTOPBIC o6pa3y10T aM(l)OTepHHe

OKCHUABI U TUAPOKCHIbL
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Ilepnonnueckuii 3akoH. [lepnoanueckas cucreMa XUMUYECKUX 31eMeHTOB J1.1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOHAS (hopMbI
Ilepuoguueckoit cucrembl xumuueckux oanemeHtos .M. Mengeneesa.
Ilepuonbr u rpynmbl. PU3NMYECKUH CMBICT MHOPSIKOBOIO HOMEpa, HOMEPOB

nepruoaa U rpymiibl 3JIECMCHTA

3.3

CTpOCHI/IC aromMoB. CocTaB aTOMHBIX AACP. H30TO0MmEL. 3HeKTp0HBI. CTpOCHI/IC
SJICKTPOHHBIX 000JI0YE€K aTOMOB TICPBBIX 20 XMMHYECKHX DJIEMEHTOB

ITepuomgnueckoii cucrems! [I.J11. MenneneeBa. XapakTepUCTUKAa XMMHUYECKOIO




AJIEMEHTA M0 ero noJyioxenuto B [lepuoanueckoit cucreme [I.11. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMsSI paJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKHX CBOMCTB IO TPyNNaM U IEepUOJaM.
3nauenue [lepuoamueckoro 3akona u Ilepuoanueckoid CUCTEMbl XUMHUYECKUX
3JIEMEHTOB JUIsl pa3BuUTUs Haykd W npaktuku. .M. MenneneeB — yu€Hblii u

rpakJ1aHUH

3.5

Xumuueckass cBsi3b. KoBaneHTHass (ModsipHas M HEMOJSIpHAsi)  CBSI3b.

DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX JIeMEHTOB. lOHHAs CBSI3b

3.6

Creneupb okucicHusI. OKUCIUTEILHOBOCCTAHOBUTEIILHEIC pCaKkunu. Hpoueccm

OKHCJICHHUS U BOCCTaHOBJICHH. OKHCIUTEIIH U BOCCTAHOBUTEIIN

3.7

XVUMUYECKUH HKCIEPUMEHT: H3Y4YeHHE OO0pa3loB BEIIECTB METAIOB U
HEMETAJUIOB, B3aWMOJEHUCTBHE THIPOKCHJA LIMHKA C PacTBOpaMHM KHCIOT M
LIEJI0YEH, NMPOBEACHUE OIBITOB, WIUTIOCTPUPYIOIIUX MPUMEPbI OKUCIUTEIBHO-

BOCCTAaHOBHUTEJIBHBIX PEAKIIUN (TOPEHHUE, PEAKIINH PA3JIOKECHUS, COSIMHECHHMS )

9 KVIACC

Kon

HpOBepﬂeM blii 3JIEMEHT COoACPKaHusA

BemecTBo 1 XuMHuueckas peaKknus. HOBTOpeHI/Ie

1.1

Ilepnonnueckuii 3akoH. Ilepuognueckas cucreMa XUMUYECKUX dy1eMeHTOB J[. 1.
MengeneeBa. CTpoeHue aTtoMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEpPBbIX TPEX MEPUOAOB, Kalus, KalblUsi U HX
COCIMHEHUN B COOTBETCTBHM C IOJOXEHUEM 3JIeMEHTOB B Ilepuommyeckoi

CUCTEMC U CTPOCHUCM UX AaTOMOB

1.2

CrpoeHne BemiecTBa: BHUABI XUMHUYECKOW CBS3U. THIIBI KPUCTAIUIMUECKUX
PEmETOK, 3aBUCHMOCTD CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMHUYecKoil cBsi3u. Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX
BeIeCTB (MEXAyHapoAHas U TpUBUAIbHAsA). XMMHUYECKHUE CBOMCTBA BEILECTB,
OTHOCSAIIMXCA K  Pa3IMYHBIM  KJaccaM HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUUCCKAs CBA3b HCOPTraHUUCCKHUX BCIICCTB

1.3

Knaccudukanus XuMAYeCKUX peakIyii 0 pa3IuYHbIM MpU3HAKaM (110 YHCITy U
COCTaBy YYacCTBYIOIIMX B pEaKLUHU BELIECTB, MO TEIUIOBOMY 3(dexTy, Mo
W3MEHEHHUIO CTEMEeHEH OKHUCIIEHUS XUMHYECKHX JJIEMEHTOB, IO OOpaTHMOCTH,
M0 y4YacTUIO Karajausaropa). OK30- U JHIOTEPMUYECKHE  PEaKIIHH,

TEPMOXUMHUUYECKHUE YpaBHEHHUs. [IOHATHE O CKOPOCTH XUMHUUECKOU PEAKLIUU




1.4

[Tonsitne 00 0OpaTUMBIX W HEOOPATUMBIX XMMHYECKUX peaknusx. [loHsTue o
TOMOTEHHBIX M T€TEPOTeHHBIX peakiusxX. [[oHsITHE 0 XMMUYECKOM PaBHOBECHH.
@DaKkTOphl, BIUSAIOIIME HA CKOPOCTh XHMHYECKONH pPEaKIUH € TIOJIO0XKECHUE

XUMHYCCKOI'O paBHOBECHUA

1.5

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKluu, SHCKTpOHHBIﬁ banaHc
OKHCJIMTEIHFHO-BOCCTAHOBUTEIILHOM p€aKkuu. CocraBnenne ypaBHeHI/Iﬁ
OKHCIINTCIBHO-BOCCTAaHOBHUTCIbHBIX peaKLII/Iﬁ C HCIIOJIB30BaHHMECM MCTOJa

AJIEKTPOHHOTO Oalanca

1.6

Teopust AMEKTPOIIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTBI U HEIIEKTPOJIUTHI.
KaTtnoHnsl, aHnoHbl. MexaHu3M JUCCOLMAIMK BEIIECTB C PAa3IUYHbIMU BUJAMHU
xumudeckoi cBsizu. CreneHp qucconuanyi. CHIIBHBIC U CJIA0BIC AJIEKTPOIUTHIL.
Peakiun MoHHOro oOMeHa. YCOBUS NPOTEKaHUs PeakLUii MOHHOro OoOMeHa,
IIOJIHBIE U COKpALEHHBbIE HOHHbBIE YypaBHEHHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH M coJiell B CBeTe MpPEJICTaBIEHUH 00 3IEKTPOIUTUYECKON

nuccounanuu. KauecTBeHHbIE peakliiy Ha HOHBL. [oHATHE O TUAPOIU3E CONeit

1.7

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMH KPUCTAIIMYECKUX
pEImIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB M HeMeTalioB (rpadura u
azMasa), CIIOKHBIX BEUIECTB (XJIOpUJA HATPHs); HUCCIIEIOBAaHUE 3aBUCHUMOCTH
CKOPOCTHM XHMHYECKOH peakiMu OT BO3JACHCTBUSA pPA3IUYHBIX (AKTOPOB;
UCCIIEJIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  Ipolecca
JUCCOIMALMU  KUCIIOT, wienoye u conedl  (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEpPHANIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIMX MPHU3HAKU
NPOTEKaHUs peakiuii HOHHOro oOMeHa (0Opa3oBaHuE OCajKa, BbIJIEIECHUE rasa,
o0Opa3oBaHHe BOJIbl); ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKUUil (TOpeHHe, peakluu paszIoXKeHUs, COCIUHEHUSs);
pacro3HaBaHHe HEOPraHMYECKHUX BEIIECTB C IOMOIIbIO KaYECTBEHHBIX PeaKuil

Ha MOHBI; PCIICHUE SKCIICPUMCEHTAJIBHBIX 3a1a4

Hewmeramis! 1 ux COCAUMHCHUA

2.1

OO6mas  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHue u Gpu3nuecKue CBOHCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKUE CBOWCTBA Ha TMpPUMEpPE XJopa
(B3aMMO/ICHCTBHE C MeTaUlaMH, HeMeTaJllIaMH, IIejao4aMu). XJIOPOBOIOPOI.
ConsiHasg KHMCIIOTa, XUMHYECKHE CBOWCTBA, MOyYEHUEe, NpUMeHeHue. [lelicTBue
XJIOpa U XJIOPOBOJOPO/A HAa OpPraHU3M ueJoBeKa. BakHeimme XJIOpuabl U UX

HaxOXXJICHUE B TIPUPOJIC
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OO6mas xapaktepuctuka 3jeMeHTOB VIA-rpynmel. OcoOCHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CTpoeHue U pU3nvYeckrue CBONCTBA
IPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOIHBIE MOIUDHUKAINH
KHUCTIOpoJia U cepbl. XuMHUecKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
duznyecKue M XUMHUYECKHE CBOHCTBA. OKCHIBI CEpbl KaK MPEIACTABUTEIN
KHUCIIOTHBIX OKcuAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBONCTBA
(oOmue Kak MpeACTaBUTENS Kjacca KHCIOT U Crerupuieckue). XuMUIeCKHe
peaxkiuu, JeKalue B OCHOBE MPOMBILIUIEHHOTO Croco0a MOJIy4YeHHs] CepHOU
kucnotThbl. Ilpumenenue. Conu cepHOM KHUCIIOTHI, KaueCTBEHHas PEaKIus Ha
cynbdar-uoH. Haxoxenue cepbl U €€ COCAMHEHMN B MpHUpoje. XUMHUECKOE
3arpsi3HEHUE OKPYIKAIOIIEH Cpe/ibl COCIUHEHHUSIMU Cepbl (KUCIOTHBIC IOXKIH,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €0 MPEI0TBPAILIECHUS
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OOmast xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHMS
aTOMOB, XapaKTepHbIE CTEIIEHH OKUCICHHs. A30T, paclipOCTPaHEHUE B IPUPOJIE,
¢duznueckue U XUMHUEcKue cBoiictBa. Kpyrosopor azora B npupoje. AMMHUAK,
ero (usmueckre M XMMUYECKUE CBOICTBa, MojydeHUe U npumenenue. Coiu
aMMOHHS, UX (u3uUecKkue ¥ XHMHUYECKHE CBOICTBA, IpPHMEHEHHE.
KauecTBeHHast peakiusi Ha MOHBI aMMOHHUA. A30THas KUCIOTA, €€ MOJydyeHue,
duznUeckue M XMMHYECKHE CBOMCTBa (00IIME Kak MpeJCTaBUTENs Kiacca
KUCIOT U cneuududeckue). Vcnonab3oBaHue HUTPATOB U COJIEH aMMOHMS B
KayeCcTBE MHUHEPAIbHBIX yN0OpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolei
Cpezibl COeIMHEHUSIMH a30Ta (KUCIOTHBIE JOXK/IH, 3arpsi3HEHNE BO3/1yXa, TOUBBI

1 BOJIOEMOB)
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®ocdop, amtorponHsie Mogudukauu Gocdopa, puznyeckrue U XUMUYECKHE
cBorictBa. Oxcupg ¢ochopa(V) u docdopuas kucnora, Qusnyeckue u
XMMHUYECKHE CBOWCTBa, moiyueHue. lcmosnb3oBanue QochaToB B KauyecTBe

MUHEPATBHBIX YA0OpEHHI

2.5

O6mass xapaktepuctuka 37eMeHTOB IVA-rpynmnsl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHHUSA. YTJIepoja, aJIOTPOIHbIE
MOIU(UKAIMK, PAcIpOCTpaHEHHE B MpHUpPoOJE, (U3NYECKHEe M XUMHUYECKHE
cBoricTBa. Ancop6musa. Kpyrosopor yraepona B npupozae. OKCUabl yriaepona,
uxX (Qu3MYecKue M XUMHYECKHE CBONCTBA, NEHCTBHE Ha JKUBBIE OPTraHU3MBI,
MOJIYUYCHHEC U MPUMCHCHHC. IKOJIOTHYECKHE r[p06ner,1, CBA3aHHBIC C OKCHJIOM
yraepoaa(IV); rumote3a rmo0ambHOTO MOTEIUICHUS KIMMaTa; MapHUKOBBIN
adexr. YrompHas kuciaora W €€ coild, WX (U3NYECKUE U XUMHUYECKHE

CBOWCTBa, MOJydeHHEe U mpuMeHeHHe. KauecTBeHHas peakuus Ha KapOOHaT-




noHbel. Mcmonp3oBanue Kap6OHaTOB B 6I>ITy, MCIUIUHC, TPOMBINUJICHHOCTH U

CEJILCKOM XO0351CTBE

2.6

[lepBoHauanpHBIE MOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepona (MeTaH, 3TaH, ATWIEH, AaleTHJICH, 3TaHOJ, IJIMIEPHH, YKCyCHas
kuciota). X cocraB m xummuueckoe crpoeHue. llonste o Ouonormuecku
BOXHBIX BELIECTBAaX: JMpax, OelKax, yrieBoJax — M HUX POJU B JKU3HU
yejoBeka. MarepuaabHOE €IMHCTBO OpPraHMYeCKUX W HEOPraHHYeCKUX

COEIMHEHNN

2.7

Kpemuuii, ero ¢usuyeckue u XHUMUYECKHE CBOMCTBA, I[IOJIyYCHUE H
npumenenue. CoenuHeHus: KpemMHHus B mpupojge. OOmme mpenctaBieHus 00
okcune kpemuusa(IV) u kpemuueBoii kuciore. CUIMKATHI, UX UCIIOJIb30BAHKE B
OBITY, METUIIMHE, TPOMBIIUIEHHOCTH. BaskHele cTpouTeabHble MaTepHAIIb:
KepaMHKa, CTEKJO, IIEeMEHT, OeToH, jxene300eToH. I[Ipobmembl Oe3omacHOro

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCIIHGBHOI;'I KHU3HHU

2.8

XUMHUECKUN SKCHEPUMEHT: H3y4eHHE OOpa3lloB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJITHOM KHCJIOTHI; ITPOBEACHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPHI-
UOHbl M HaOJIIOJCHHE IPU3HAKOB MX IPOTEKAHUS; OIbITHI, OTpPaXKarolue
¢usnyecKkne U XMMUYECKHE CBOMCTBA rajlor€HOB M MX COEIUHEHHI (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C OOpa3llaMu XJIOPHJIOB
(rajoreHuI0B); O3HAKOMIIGHHE C oOOpa3llaMH cepbl U €€ COCTUHEHUSIMHU
(BO3MOKHO ~ HCIIOJIb30BaHME BMJIEOMATepUANIOB); HAONIOJIEHHE TIpolecca
oOyrnuBaHusl caxapa IMOJ JEWCTBUEM KOHILIEHTPUPOBAHHOW CEPHOM KHCIOTHI;
U3yuyeHHe XMMUYECKUX CBOMCTB pa30aBIEHHOW CEpHOW KHUCIIOTHI, IPOBEIECHUE
KaueCTBEHHOW peakIuu Ha CcyiabpaT-uoOH U HaOMIOJeHHe TMpu3HaKa €
NPOTEKaHMS; O3HAKOMIIEHHE C (PU3NYECKMMHU CBOMCTBaMU a30Ta, ¢ochopa u ux
coeIuHEHU (BO3MOXKHO MHCIOJb30BaHUE BHUAEOMAaTepUaioB), oOpa3uaMu
a30THBIX U (HOCPOPHBIX yAOOpEHHIt; moyyeHue, coOupanue, pacro3HaBaHue U
U3y4YEHHE CBOMCTB aMMHAaKa; IIPOBEJIECHUE KAYECTBEHHBIX pEaklUUil Ha HOH
aMmMoHMsT U (dochaT-MOH W H3yUEHHE TPU3HAKOB UX IPOTEKAHMUS,
B3aMMO/IEHICTBHE KOHIICHTPHUPOBAHHOM a30THOW KHUCJIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHANIOB); HU3y4YE€HHE MOJeNeH KpUCTAITTMYECKUX
peméTok anmasza, Tpadura, (QyngepeHa; O3HAKOMJIEHHE C  IPOLECCOM
azcopOLMK pacTBOPEHHBIX BEIIECTB aKTHMBHUPOBAHHBIM YIJIEM U yCTPOMCTBOM
NPOTHBOra3a; MOJy4YeHUE, cOOMpaHHe, paclio3HaBaHME M HM3y4YeHHE CBOMCTB
YIJIEKHCIOro Ta3a; IpOBEACHUE KAuyeCTBEHHBIX peakUuid Ha KapOoHAT- U

CUJIMKAT-UOHbI W H3YYCHUC IMPU3HAKOB HUX IIPOTCKAHHUA; O3HAKOMIICHUC C




HpOI[yKI.IHCfI CUJINKATHOU MNPOMBIINIJICHHOCTH,; PCHICHUC JSKCIICPHUMCHTAIBHBIX

3aJ1a4 110 TeMe «Ba)kHeNIe HeMeTaJIbl U UX COEIUHEHUSD)

Mertamisl 1 ux COCAUHCHUA

3.1

OO0m1as xapakTEepPUCTHKAa XUMUUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHHUH UX
nonoxkeHus B llepuoamdeckoid cucrteme xXuMHueckux odiemento J[.M.
MennieneeBa u ctpoenusi atoMoB. CTpoeHre MeTaioB. Meraminueckas CBS3b U
MEeTaJUIMuecKas KpPUCTAUIMYECKass pemeTka. ODJIEKTPOXUMHUYCCKUNA Pl

HaIPSHKEHUN METAIIIIOB
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Ou3nyuecKue ¥ XUMHUUECKUE CBOMCTBA MeTaIoB. O0IIMe crocoObl NOTyYeHUs
MeTaisioB. [loHsATHE O KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CruiaBsl (CTaib, 4yTyH, JIOPATIOMUHAN, OpPOH3a) H X IPUMEHEHHE B

6I>ITy H ITPOMBIIIJIICHHOCTHU

3.3

[llenouynsle MeTayuibl: nonoxeHue B llepmonnyeckoil cuctemMe XUMHUYECKHUX
snemenToB [I.M1. MenneneeBa; cTpoeHHE UX aTOMOB; HAXOXJAEHUE B MPHUPOJE.
duznyeckue U XUMUYECKUE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKcuasl u
THJIPOKCUABl HAaTpust W Kanus. [IpuMeHeHMe IIEeNOYHBIX METaloB M HX

COEqMHEHNN

3.4

[[lenoyHno3eMeNnbHbIE  METalIbl MarHMd W KaJbI[MWA: TIOJ0KEHHE B
Ilepuoanueckoit cucreme xuMmuueckux dneMeHToB /.M. Menzaeneesa; ctpoeHue
MX aTOMOB; HaxOXJI€HHE B MNpupoje. PU3MYECKHMEe W XMMHYECKHE CBOMCTBA
MarHusi ¥ Kanblus. BaxHeimme coenquHeHUS Kanblusg (OKCUMA, TUAPOKCHUI,

coin). XKécTkocTh BOABI M CIIOCOOBI €€ YCTpaHEHUS

3.5

AmomuHuit: nonoxenue B [lepuoanueckoil cucTteMe XUMHUYECKHX 3JIEMEHTOB
.. MenzeneeBa; CTpOEHHE aTOMa; HAXOXKAEHUE B mpupoje. Pusnyeckue u
XUMHYECKHE CBOMCTBA alfOMUHUS. AM(DOTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA

AJIFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoi cucreme Xumudeckux sneMenTon J[. M.
MeHnieneeBa; CTpOGHME aTroMa; HaxoxjaeHue B mpupone. Dusnyeckue u
XUMHUYECKHE CBOMCTBa kene3a. Okcuabl, THIpokcuiapl u comu xeneza(ll) u

xkene3a(lll), mx cocraB, CBOMCTBA U MOTYUYCHHE

3.7

XUMHYECKUH 3KCIIEPUMEHT: 03HAaKOMJIEHHE ¢ 00pa3liaMHu METaJlJIOB U CILIABOB,
UX (PU3NYECKUMHU CBOMCTBAMH; HW3Y4YEHHE PE3yJIbTATOB KOPPO3UHM METAJIOB
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), ocoOeHHOCTeH
B3aUMOJICCTBUSI OKCHJ@a KaJbIMsl W HATpUs C BOJOM  (BO3MOXKHO

UCIIOJIb30BAaHUE BUICOMATEPUAJIOB); MCCIEAOBAHUE CBOWCTB KECTKOM BOJIBL;




mporecca TOPEHHsS Kejlne3a B KUcaopoae (BO3MOXKHO — HCIOJIB30BaHHUE
BHJICOMATEPHAIIOB); IPU3HAKOB MPOTEKAHUsI KAaYeCTBEHHBIX PEAKIUH Ha MOHBI
(MarHusi, Kanblus, anroMuHus, nuHka, sxkeneza(ll) u »xenmesa(Ill), memu(Il);
HaOJIOJICHUE W ONMCAaHWE MPOIECCOB OKpAIIMBAaHUS TUIAMCHH MOHAMH HATpPHS,
Kaug W Kainblusad  (BO3MOXKHO  HCIIOJIb30BaHHE  BHUACOMATEpPHUAJIOB);
ucciaenoBanre aMm(GOTEPHBIX CBOWCTB THIPOKCHAA AIIOMUHUS M THIPOKCHIA
[IMHKA; PEIlIEHNE IKCIIEPUMEHTANIbHBIX 3a/a4 110 Teme « BaxkHeillre MeTaisl u

HUX COCUHCHU A

XHUMHA U OKpY’KaroIias cpena

4.1

HoBeie maTepuanbsl u TexHojgoruu. BemecTBa U maTepuasnbl B MOBCEIHEBHOMN
J)KU3HU 4YeJIoBeKa. XUMHs U 3/I0pOBbe. be3omacHoe MCMoJIb30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObiTy. [lepBas momomip mMpu XUMHUYECKHX 0XKOTax M

OTPAaBJICHHUAX

4.2

OCHOBBI ~ DKOJIOTMYECKOM  IpaMOTHOCTH.  XUMHUYECKOE  3arpsi3HEHHE
okpyxarorieit cpensl [1/IK. Pons XxuMuu B pelieHU# SKOJIOTHUECKUX MPOOIIeM.
[IpupogHble MCTOYHUKH YIIIEBOAOPOJOB (Yroib, HPUPOAHBIA Ta3, HEQTH),

MPOIYKTHI UX TIEpepabOTKH, UX POJIb B OBITY ¥ TIPOMBIIIIIICHHOCTH
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XVUMHYECKUH 3KCIEPUMEHT: U3yueHUe 00pa3lioB MaTepuainoB (CTEKIIO, CIIIaBbl

METaJIJIOB, IOJTUMEPHbIE MaTepUAIIbI)




IPOBEPSIEMBIE HA OI'D ITIO XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA30OBAHUSA

Kon
NpoBepPsIeMOro
TpeOoBaHUs

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI OCBOEHHsI OCHOBHO# 00pa30oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TI03HABAEMOCTH SBJICHUH npupoabl, IMOHHUMAaHHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYCCKOI HAayKH Kak obOacTu COBPCMCHHOT'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYPbl H HpaKTI/I‘{eCKOﬁ
ACATCIIBHOCTH 4YCJIOBCKAa B YCIOBUAX COBPCMCHHOI'O O6HI€CTBa;

IMOHUMAHHEC MCCTa XUMUU CPCIU NPYTHUX CCTCCTBCHHBIX HAYK

1.2

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHMCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB U HUIYUYCHUA
XUMHNYCCKHX peaKHHﬁ; YMCEHUC HUCIIOJIB30BAaTH MOJCIN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cdepax mpodecCHOHATBHON 1eATEIbHOCTH, CBA3aHHBIX ¢ XUMHUEH U
COBPEMCHHBIMH TCXHOJOTUAMH, OCHOBAHHBIMHU Ha JOCTHUIKCHHUAX
XMMHUYECKON HayKH, 4TO MO3BOJHUT OOYyYaroIlUMCS paccMaTpUBaTh
XUMHUIO KaK cepy cBoelt Oyaymiel mpodeccuoHanbHON 1eATeIbHOCTH
U CcJieJlaTh OCO3HAHHBIA BBIOOP XMMMH KaK MPOQMIBHOIO INpeaMera

MIPH MEPEX0/ie Ha YPOBEHb CPEAHETO 0OIIET0 00pa30BaHUs

Bnagenue cucTeMoM XHUMHYECKMX 3HAHUA H YMCHUC TMPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpPAas BKJIKOYACT:

2.1

BaXXHCHIIIMEG XUMHYCCKUE IIOHATHUS. XUMHYCCKHH DJICMEHT, aToM,
MOJIEKYJIa, BEMIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJTHOPOIHAS U
HEOJHOPOJIHAsI CMECh, OTHOCHUTEJIbHbIE aTOMHasi M MOJEKYJIspHas
MaccChl, KOJIMYECTBO BEIIECTBAa, MOJb, MOJIIPHAs Macca, MOJISPHBII
00BEM, OKCHJ, KUCIOTa, OCHOBAaHHUE, CONb (CpPEemHss), XUMHUYECKas
peakius, peakIuu COCIUHCHHUS, PEaKIUH Pa3JIOKECHHS, PpPEeaKIuu
3aMelIeHHs], peakuu OoOMeHa, TeraoBod 3(h(eKT peakiuu, 3K30- U
SHIOTEPMUUYECKHE PEAKIIMH, PACTBOP, MACCOBas OIS XHMHUYECKOTO
AJIeMEHTa B COeAMHEHUH, MACCOBAsI IOJISL M IPOLIEHTHASI KOHLEHTPALUs

BCIIICCTBA B paCTBOPC, AAPO aTOMA, 3H€KTp0HHBII71 clioit aToMa, aTOMHas




opbuTanp, paauyc aroma, BaJEHTHOCTb, CTENEHb OKHCJICHMS,
XUMHYECKasl CBSI3b, JEKTPOOTPULIATEILHOCTD, MOJISPHAst U HEMOJsIpHas
KOBaJ€HTHAas CBSI3b, MOHHAs CBsI3b, METAJIMYECKas  CBS3b,
KpUCTAJZIMYECKasi pemérka (aTOMHAas, HWOHHAs, MeTaJlJIn4yecKas,
MOJIEKYJISIpHAsl), MOH, KaTUOH, aHUOH, JIEKTPOJUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs] JIUCCOLMALIMS, pEaKIud HOHHOTO OOMeHa,
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLIMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJICHHE U BOCCTAHOBJICHHE, JJIEKTPOJIU3,
XMMHUYECKOE paBHOBecHE, OOpaTUMble W HEOOpaTUMbIE pPEaKIuH,
CKOPOCTh XUMHUYECKON peakiuu, karanuzatop, IIJK, kopposus

METAJIJIOB, CILIABBI
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OCHOBOIIOJIATalOIMEe 3aKOHbl XUMHUHU: 3aKOH COXPAaHEHUsI Macchl,
nepuoguueckuii  3akoH J[.JM. MeHnneneeBa, 3aKOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOraapo
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TCOpHUHn XHMHUH: ATOMHO-MOJICKYJISIpHAdA TCOpUs, TCOpUAa

BHGKTPOHHTHHGCKOﬁ Jucconuanumn

Brnanenue ocHOBaMH XUMHUYECKOW IPAMOTHOCTH, BKITFOUAFOIIICH:

3.1

YMEHHE MPaBUIIbHO MCIIOB30BaTh U3yUYE€HHbBIE BEIIECTBA U MaTepHaIbl
(B TOM uyHucle MHHEpaJbHbIE YJIOOpEHUs, MEeTaUlbl M CIUIaBBI,
MPOAYKTHl TEPEepadOTKH MPHUPOJHBIX HCTOYHHKOB YTIIEBOJOPOIOB
(yras,, mpupoAHoOro rasa, HeTH) B OBITY, CEIbCKOM XO3sHCTBE, Ha
MPOM3BOJICTBE M MOHWMAaHHWE 3HAYCHUsS JKUPOB, OEJIKOB, YTIIEBOIOB
JUIS OpraHU3Ma 4YelloBeKa; yMEHUE IMPOTHO3UPOBAThH BIUSHHUE BEILECTB

U XUMHUUYCCKHX IPOHCCCOB HAa OpPraHMU3M YCJIOBCKAa M OKPYKAIOLIYIO

MNpUPOAHYIO CpCay
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YMCHUC HUHTCTPUPOBATHL XUMHYCCKUC 3HAHHA CO 3HAHUAMHU IOPYTHUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue ONbITa pabOoThl C Pa3NTUYHBIMU MCTOYHHKAMHM HH(OpMaruu
M0 XMMHUM (Hay4yHas M Hay4dyHO-TIONYJISipHasl JUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO O CHUBATDH I/IH(l)OpMaI_II/IIO 0 BCIICCTBAX, HX
MMpEeBpalICHUAX n MNPAKTUICCKOM MPUMCHCHUHN )51 YMCHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6H0-H03HaBaTCJIBHBIX 3aga4

Bnagenne ocHOBaMH HOHSITHIHOTO arrapara ¥ CHMBOJHUYCCKOIO

A3bIKa XUMHH OJI1 COCTAaBJICHHUA q)OpMy.]'I HCOPTraHNYCCKUX BEIICCTB,




YPaBHEHUW  XUMUYECKHX  PEaKLUMil; OCHOBAMH  XHMHYECKOU

HomeHknatypsl (IUPAC u TpuBHanbHOI)

VYMmenne OOBSICHATH CBSI3h MOJIOKEHHS DJIEMEHTA B HCpHO,Z[H‘ICCKOﬁ

CUCTEME C YHCIOBBIMH XapaKTCPUCTHKaAMH CTPOCHHA AaTOMOB

5 XUMUYECKUX JJIEMEHTOB (COCTaB M 3apsAl sjpa, oOlee 4Yucio
AIIEKTPOHOB), PpACHpPEICIICHUEM 3JEKTPOHOB [0 HSHEPreTUUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX NEPUOJIOB, KATHS U KAJIBIHS
IIpencraBienue O  MEPUOJUYECKONM  3aBUCHMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JIEKTPOOTPULIATEIbHOCTH),

6 OPOCTBIX W CIOXKHBIX BEIIECTB OT TOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit cucteme (B MajblXx MEpHOJaX M TJIABHBIX
MOJTPYIINax) U AJIEKTPOHHOTO CTPOSHUS aToMa

7 YMeHue KinaccupuIpoBarh:

7.1 XUMHYECKHE JIEMEHTHI

7.2 HEOpPraHMYECKHe BEIEeCTBa

7.3 XUMHUYECKUE PeaKIIuu

8 YMeHue onpenensiTh:

o1 BAJICHTHOCTh U CTENEHb OKUCIIEHUS XMMUYECKHX 3JIEMEHTOB, 3apsij

' HOHA

- BUJ XUMHMYECKOH CBSI3M M TUI KPHUCTAIJIMYECKOW CTPYKTYpHl B

. COE/IMHEHUSIX

8.3 XapakTep cpelibl B BOJHBIX pacTBOPax BEIIECTB (KHCIOT, OCHOBAHUIN)

8.4 OKUCTUTEh U BOCCTAHOBUTEIh

9 YMeHne xapakTepu30BaTh PU3MUECKUE U XUMHUUECKUE CBOWCTBA:
IPOCTBIX BELIECTB (KUCIOpPOJ, O30H, BOAOPOA,  rpaduT, anmas,

9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJIOp, HATPHUM, Kalauil, MarHui,
KaJIbIIMH, A TFOMUHHM, KEJIe30)
CIIOKHBIX BENIECTB, B TOM YHCIE WX BOJHBIX PacTBOPOB (Boja,
aMMMaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHABI W THAPOKCHUIBI

95 metaiioB [-IIA rpynn, amomunus, meau (II), uunka, xenesa (II u

. III), oxcuap! yraepona (I u IV), xpemuus (IV), azota u dochopa (111
u V), ceper (IV u VI), cepHmcras, cepHas, a30THUCTas, a30THas,
dochopHas, yroipHas, KpeMHHUEBas! KUCIIOTA M UX COJIH)

9.3 MPOTHO3UPOBAaTh M XapaKT€pU30BaThb  CBOMCTBA  BEIECTB B




3aBUCUMOCTH OT HUX COCTaBa U CTPOCHHUSA, IPUMCHCHUEC BCIICCTB B
3aBUCHUMOCTH OT UX CBOfICTB, BO3MOXHOCTDb IMPOTCKAHUA XUMHNYCCKUX

HpeBpaH_leHI/Iﬁ B Ppa3JIMYHBIX YCIIOBUAX

YMeHHe COCTaBIATh MOJIEKYJISIPHBIE U HOHHBIE YPAaBHEHHUs PEaKLUH, B

10
TOM YHCJIE:
10.1 peakiuii HFOHHOTO 0OMeHa
10.2 OKHUCJIMUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUN
103 WUTIOCTPUPYIOIIUX ~ XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
' (TpyIn) HEOpraHMYECKHUX BEILECTB
10.4 MOJITBEP K IAOIIUX T€HETUYECKYIO B3aUMOCBSI3b MEKy HUMHU
11 YMeHue BBIYUCIATH (IPOBOJUTH PACUEThI):
L1 OTHOCHUTEJIbHYI0 MOJIEKYJISIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB,
. MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa B COSTMHEHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
11.3 KOJIMUYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3on
14 [0 YpaBHCHHUSAM XHMHYCCKUX pEaKIUHd W HaXOIUTh KOJIUYICCTBO
' BEIECTBA, 00BEM M MAaCCy PEareHTOB WIIH MTPOTyKTOB PEaKITHH
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOro TMo3HaHus (HabmoaeHue,
1 U3MepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPH U3yUEHUH BEIIECTB U
' XUMUYECKUX SIBJICHHUH; yMeHue CchopMyIupoBarh MpoldieMy U
MPEJIOKUTH MMyTH €€ pereHus
179 O6e3omacHO pPabOTBI C XWMHUYECKMMH BEIIECTBAMH, XUMHUYECKOU
' MOCYJI0¥ M J1abOpaTOpPHBIM 000PYI0BaHUEM
MpaBUJIaMy 0€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMHU, UCIIOIb3YEMbIMH
B TMOBCEHEBHOM JKU3HH, TPAaBUIAMH MTOBEICHUS B LEISIX cOEpEeKEHUs
13 3JI0pOBbSl M OKPYXAIOIIEH MNPUPOJHON Cpellbl; MOHMMAHHUE Bpeaa
' (omacHOCTH) BO3ACUCTBHS HA >KUBBIE OPTaHU3MBI OMPEACTEHHBIX
BEIIIECTB, CIIOCOOOB yYMEHBIIEHUS M TPEAOTBPAIICHUS HX BPETHOTO
BO3JEHCTBUS
3 Hannume mpakTHYeCKWX HABBIKOB TIJIAHUPOBAHHS M OCYIIECTBICHUS
CIEIYIOMNX XUMHUYECKUX IKCIIEPUMEHTOB:
. M3y4YeHWe W OMUCcaHue (PU3NUECKUX CBOMCTB BEIIECTB; O3HAKOMIICHUE

C (1)I/I3I/I‘ICCKI/IMI/I n XUMHYCCKUMH SIBJICHUSIMH, OIIBITHI,




WJUTFOCTPUPYIOLIME IIPU3HAKU ITPOTEKAHUS XUMUYECKUX PEAKIUI

13.2

U3y4eHHe CIIOCOO0B pa3aeneHus cMecel

13.3

[IOJy4YEHHE KHCIOPOAA M H3YYEHUE €ro CBOMCTB; IOJy4YEHHE
BOJIOPOJIa ¥ U3yUEHHUE €r0 CBOMCTB; MOJIyYEHHUE YIJIEKHCIIOTO raza u

HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPENCIIEHHOM MacCOBOM  JOJEHN

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMEHEHHE WHJUKAaTOPOB (;makmyca, METHJIOpaHKa U
denondranenna) A ONpeneNeHUs XapakTepa Cpelbl B pacTBOpax

KHCJIOT 1 IJ.[CJ'IO‘ICIZ

13.6

UCCJICIOBAHUE U OINUCAaHUE CBOWCTB HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3yUYEHUE B3aUMOICUCTBUS KUCIIOT C METalllaMH,
OKCHUJIaMU  METaJUIOB,  PAaCTBOPUMBIMH ¥ HEPaCTBOPUMBIMU
OCHOBaHUSIMHU, COJIIMU; TOJY4YEHHE HEPAaCTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOr0 MeTajyla Jpyr'MM M3  pacTBOpa  COJH;
uccienoBaHre aM(OTEPHBIX CBONCTB TUAPOKCUIOB aJlOMUHUS U

[MUHKAa

13.7

pelIeHre IKCIEPUMEHTANBHBIX 3a7a4 Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHMYECKUX COCIMHEHHI»; «INEeKTPONUTHYECKAS
aucconuanusy; «BakHelimne HeMeTaIbI MW WX COEOUHEHUSY;

«Baxneiinne MeTaaabl U UX COSIMHECHMSDY

13.8

XUMHYECKHE  OKCIEPUMEHTBI,  WJUTIOCTPUPYIOUINE  TPU3HAKU
NPOTEKaHUs peaklii MOHHOro oOMeHa; KaueCTBEHHbIE PEaKLUU Ha
NPUCYTCTBYIOIINE B BOJHBIX PAcCTBOPAax HMOHBI XJIOPUA-, OpOMHUI-,
uomua-, cyiabdar-, ¢ocdar-, KapOoHaT-,  CHIUKAT-aHUOHBI,
THJIPOKCU-UOHBI, KATHOHBI AMMOHHSI, MarHusi, KaJIbIUs, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), menu (2+), muHKA
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VYmenue:

14.1

NpeACTaBIIAATE  PE3YyJIbTATBI  SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpa(l)I/IKOB n Ta6J'II/II_I U BBIBJIITH SMIIMPHYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATh CBA3U MCKAY PCaJIbHO Ha6J'IIOIIaeMBIMI/I XUMHYCCKUMHU
SABJICHUSAMMU U IpOoHeCCaMU, MPOUCXOAAIINMU B MAKPO- U MUKPOMHUPCE,

O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




HEPEYEHDb 9JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3J1eMEHT COIEPKAHMS

1

HepBOHaanBHBIC XHUMHUYCCKUEC ITOHATHUA

1.1

Yucteie BeectBa u cmecu. CriocoObl pa3zesieHus cMeceit

1.2

ATOMBI WH MOJICKYIJIBI. Xumuuyeckue dieMeHThl. CHMBOJIBI  XMMHYECKHX

9JICMCHTOB. HpOCTbIe " CJI0KHBIC BEIICCTBA.

1.3

Xumnueckas popmyia. BaneHTHOCTh aTOMOB XUMHUYECKUX JIeMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCUICCTB. OtHocHTENbHAS aTOMHAs Macca.
OTtHOCHUTEILHAS MOJICKYJIApHAas Macca. MaccoBas 1011 XUMHYECKOI0 JIeMEHTa

B COCIMHCHNU

1.5

KonuyectBo BemectBa. Moinb. Mousipuas mMacca. ModisipHblii 00bEM Ta30B.

BzaumMocss3p KOJIMYCCTBA, MACChl U YUCJIAa CTPYKTYPHBIX CAWMHUI] BCIICCTBA

1.6

du3nyeckrie W XUMHYECKHE SBICHUS. XHMHUECKas peakuusga u eé IIPU3HAKH.

3aKOH COXPAaHEHHUS MacChl BEIIECTB. XUMUYECKHE yPaBHEHUS

Ilepnonnueckuil 3akoH M Ilepumonnueckas cucreMa XMMHYECKHUX JJIEMEHTOB

.. MenneneeBa. CTpoeHHe aTOMOB

2.1

Ilepnonuueckuii 3akoH. [leproanueckas cucremMa XMMU4YeCKux dieMeHToB J1.1.
MenneneeBa. [lepronabsl u rpymnnsl. OU3HUECKUN CMBICI TOPSAKOBOIO HOMEpA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA
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Crpoenue aromoB. CocraB aroMHbIX siaep. M3orombsl. Dnexktponbl. CTpoeHue
ANIEKTPOHHBIX ~ 00004eK aToMOB TMepBbIX 20 XMMHUYECKMX 3JIEMEHTOB

ITepnonnueckoi cucrems! .M. Menneneena
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3aKOHOMepHOCTI/I B M3MCHEHHHU CBOMCTB XMMHYECKHX DJIEMCHTOB IEPBBIX Tpex
NnepruoaoB, Kalud, KaJlblIHA (pazuzlyca aTOMOB, J3JICKTPOOTPULATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMETANIMYCCKUX CBOI\/'ICTB) n #nx COG}II/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJIOKCHHECM JJICMCHTOB B HCpHOI{H‘-IGCKOﬁ CUCTEME U

CTPOCHUEM HNX aTOMOB

CtpoeHue BeniecTra

3.1

Xumuueckass cBsa3b. KoBaneHTHass  (MOJsipHAssT W HETMOJIIpHAsi)  CBS3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKUX  DJIEMEHTOB. HNonHasgs  cBs3b.

MeTtannnueckas CBI3b
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Tunsl KpUCTAUIMYECKUX PEIIETOK (aToOMHas, MOHHAs, MeTaJUINYecKas),
3aBUCHMOCTb CBOWCTB BELIECTBA OT THIIA KPUCTAUIMYECKOW PEIIETKU M BHIA

XUMHUYECKON CBA3U

Baxueiime npeacTaBUTENIM HEOPraHUYECKHX BemlecTB. Hemeramel M ux

COCOAMHCHUS. Mertamisl U uX COCIUHCHUA

4.1

Knaccugpukamuss ¥ HOMEHKIATypa HEOPTraHMYECKHX COCIUHEHHIA: OKCHIOB
(coneoOpa3yromue: OCHOBHBIC, KHCJIOTHBIE, amdoTepHbIe) u
HecoJIeo0pa3yrolMe; OCHOBaHUM (IIEIOYM W HEPACTBOPUMBIE OCHOBAHMS);
KHACIOT (KHCIOpPOJCOAepKalue W OCCKHCIOPOIHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIeH (CpEHUX U KUCIIBIX)

42

@u3nyeckue M XUMUYECKHE CBOMCTBA MPOCTHIX  BELIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, cepbl, a30Ta, pocdopa, yriepona, KpeMHHUs

4.3

duznyueckrie W XUMHUYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJIJIOB: JIUTUA,
HaTpuA, Kajuda, Marovud U KajlbLusl, aJllOMUHUSA, KEIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/If/'I

PAI HAIIPSKEHUN METaJIOB

4.4

du3znyeckrue U XUMHYCCKHE CBOMCTBA BOOOPOJHBIX COGIII/IHCHI/Iﬁ HEMCTAJIIIOB:

XJIOPOBOJIOPO/IA, CEPOBOOPOJIA, AMMHUAKA

4.5

duznyeckue U XMMHUYECKHE CBOMCTBAa OKCUAOB HemeTayios: cepsl (IV, VI),
azora(ll, 1V, V), dochopa(lll, V), yrnepoma(ll, IV), kpemuusa(IV). Ilonyuenue

OKCHJOB HEMCTAJIJIOB

4.6

Xumuyeckue cBoiicTBa okcuaoB: metamuioB [A—IIIA rpynmn, uunka, menu(Il) u

skenesa(Il, I1). [Tomydenue okCUAOB METAIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHUI M aM(OTEPHBIX THAPOKCHAOB (Ha MpuUMepe
THJIPOKCUIOB  aMIOMHUHHS, Kene3a, LuHKa). [lomyuyeHne OCHOBaHHWA W

aM(pOTEPHBIX THAPOKCUIOB

4.8

OO0mue XUMHYECKHUE CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOTHOM,
CEpHHUCTOM, cepHOi, a30THOU, (ochopHOH, KpeMHHEBOH, yrombHOH. OcobObie
XUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEpPHOM M Aa30THOM KHCIIOT.

HOJIy‘{CHI/IC KHUCJIOT

4.9

OO0mre XuMHUYECKHe CBOMCTBa cpeaHux coeit. [lomyuenue coneit

4.10

HOJIy‘{CHI/IC, CO6I/IpaHI/IC, pacnio3dHaBaHUC BOAOPOAAd, KHCJIOPOJa, aMMMAKa,

YTJICKUCIIOTO Ir'a3a B J'Ia60paT0pI/II/I

4.11

HOJ'Iy‘{CHI/IC aMMMakKa, cepHoﬁ M1 a30THOH KHCJIOT B MMPOMBIIIJICHHOCTH. O6IJ_II/IC

CHOCOOBI MOTY4YEHHUS] METAJLIOB




4.12

I'enernueckas cBa3b MCXKIY KiIaCCaMH HCOPTraHNYCCKUX COeI[I/IHeHI/II\/JI

XUMUYECKUE PEAKLIUN

5.1

Knaccugukanus XuMHUECKUX peakvil Mo pa3iIudHbIM IPU3HAKAM: 110 YUCITY H
COCTaBy YYACTBYIOIIMX B pEaKIUH BEIIECTB, MO TemIoBoMy 3¢ dekrty, mo

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB
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TennoBoil > PeKT XUMUIECKOHN peakuu, TePMOXHUMHUYECKIE YPaBHEHU. DK30-

Y DHJI0TEPMHUYECKUE peakuuu. TepMOXUMUYECKHE YPAaBHEHUS

53

OKHCIUTEIIFHOBOCCTAHOBUTCIIBHEIC pCaKknuu. OKHCIUTEIN M BOCCTAHOBHUTEIIU.
Hpoueccm OKHCJICHHUA n BOCCTaHOBJICHUSI. BJ'ICKTPOHHHﬁ Oananc

OKHCIUTEILHOBOCCTAHOBUTEILHOM pCaKknuu

54

Teopus snekTpouTHUECKOM aucconmanuu. KaTnoHsl, aHUOHBI. DJIEKTPOJIUTHI U

HEBJICKTPOJIUTHI. CuibHbBIC B Cl1a0kIe SJICKTPOJINTHI. CrerneHnb Jucconmuanuu

5.5

Peaknuu moHHOTO OOMEHa. YCIIOBHS NMPOTEKAHHS PEAKIMA MOHHOTO OOMEHA,

IIOJIHBIE Y COKPAILEHHBIE HOHHBIE YPABHEHHUsI peaKkLui

XuMus u OKpYyJKarouiaga cpeaa

6.1

BemectBa wu MaTcprajibl B MMOBCEIHEBHOM JKM3HM 4YeloBeka. be3omacHoe
HUCIIOJIB30BaHHUC BCIICCTB UM XHUMHYCCKHUX peaKI_II/Iﬁ B na6opaTopHH n 6BITy.

HepBaﬁ NoMoub IMMpru XUMHYCCKUX OKOI'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYyXKaromedl  cpeabl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEJOTBPAIICHUS
[Ipenenbnas npomyctumas koHueHTpauust BemectB (IIJK). Ponp xumuum B
pEelIeHUN DKOJIOTHYECKUX TMpobsieM. YcCuieHue NapHUKOBOTO 3ddekTa,

pa3spymieHue 030HOBOI'O CJIOA

6.3

[Tpumenenue cepsl, azota, ocdopa, yriepoaa, KpeMHUS U MX COECIUHEHHUH B
6BITy, MCIUIHUHEC, IMPOMBIINIIICHHOCTH H CCJIBCKOM XO3SIUCTBE. HpI/IMeHCHI/Ie
METAJUIOB M CIUIaBOB (CTallb, YYTYH, IIOpaJIOMUHMI, OpoH3a) B OBITy U
MMPOMBIINIJICHHOCTH HUX COG)II/IHCHPlﬁ. ITonsarue o KOppO3WH MCETAJLJIOB, OCHOBHBLIC

CIIOCOOBI 3alIUTHI UX OT KOPPO3UH

6.4

[TpupoaHble HCTOYHMKH YTJIEBOJAOPOAOB (Yroib, MPUPOIAHBIN Ta3, HedTh),

MPOIYKTHI UX TiepepaboTKku (O€H3HMH), UX POJIb B OBITY M MPOMBIIIUIEHHOCTH

6.5

[lepBoHavanbHBIE TMOHATHS 00 OPraHWYECKUX BEIMIECTBAX KAaK O COCTUHEHHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIeH, alleTHJIEH, TaHOJI, INIULEPUH, YKCYCHasl KUCIIOTA).
[TonsiTHe 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: JKHUpaX, OeIKax, yrieBogax — i uX

POJIA B JKMU3HU UCTIOBCKA




Pacuyérrr:

7.1 1o (hopMyJIaM XUMHYECKHUX COCTUHCHUI
7.2 Macchl (MacCcOBOM) 10U paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPaBHEHUAM
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