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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XHMMHM Ha YPOBHE OCHOBHOrO 0O1Iero o00Opa3oBaHUs
COCTAaBJICHA HAa OCHOBE TpeOOBaHHWI K pe3yJbTaTaM OCBOCHHUS OCHOBHOU
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHMUsl, MPEICTAaBIECHHBIX
B ®I'OC OO0, a Takxe Ha OcCHOBe ¢eaepanbHOl padoyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJaBaHUsl YYEOHOTO MpeIMeTa « XUMHUSH
B 00pa3oBarenbHbIX opranu3zanusx Poccuiickoit @enepanuu.

[Iporpamma mo xumum Aa€T TPEACTaBICHHE O IIENSIX, OOIIeW cTpareruu
oOy4eHHsi, BOCHUTaHUS U PA3BUTHUS OOYUYaIOIIMXCA CPEACTBAMU Yy4eOHOTO
npeameTa, yCTaHaBJIMBAET 00s13aTeNbHOE MPEeAMETHOE COJIEp/KaHHUE,
npeaycMaTpUBaeT paclpeelieHue €ro Mo KiaccaM M CTPYKTYpUpPOBAaHHE MO
pazzienaM M TEeMaM MPOrpaMMbl MO XUMHUHU, ONPENENACT KOJWYECTBEHHBIE H
KAuE€CTBEHHbIE XapaKTEpUCTUKU CoZIepKaHUS, PEKOMEHAYEMYIO
MOCJIENOBATENBHOCTh  M3YYEHHS XHUMHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4eOHOro mpoliecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOTI'O OOIIEro 0Opa3oBaHMs, a Takke TPeOOBaHUM K
pe3yJibTatamMm 00yUYeHHs] XUMUU Ha YPOBHE II€JIEH U3yUueHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-NO3HABATEIbHOU JEATENbHOCTU OOYYalolerocs I0 OCBOCHUIO
y4e0HOTO COJIepKaHUSI.

3HaHWEe XWMHH CIYXUT OCHOBOM [Uisi (OPMHPOBAHUS MHUPOBO33PEHUS
oOyyJaromierocsi, €ro npejcTaBiIeHUN O MaTepUaTIbHOM E€IUHCTBE MHUpPA, BAXKHYIO
posib urpator GopMUpPyEMbIe XUMHUEHW MTPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUHA U 00 DBOJIIONWU BEIMIECTB B MPHUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHTHS UYEIOBEUECTBA — CBHIPbEBOM, JYHEPIETUUCCKOM,
MUIIEBOM 1 SKOJIOTUYECKON O€30IacHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumum:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXKHOCTEH /IS CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYpPHI JIMYHOCTH, €€ 001IeH 1 (PyHKITMOHATILHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUpOBAHUE MBINUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEILHOM  Y4eOHOM  JesTeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEAOBATEIbCKUX YMEHHMM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIBHON eI TENHLHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBIIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIsSI1a HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3Tanom B GOpMHUPOBAHUHU €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YYaIOIIUXCS;



croco0cTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE
o0pa3oBaHUE O0yJArOLTUXCS.

JlanHbie HampaBleHUS B OOYYCHHHM XWMHH OOCCIECYMBAIOTCS CHEIU(PUKON
COJCp)KaHUS  Y4eOHOTO  TIpeaAMETa, KOTOPBIH  SIBJSETCS  IeIarOTMYecKu
aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKU XMMHUHU Ha ONpE/IeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I1I€T0 00pa3oBaHUsl OPUCHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACIbHBIX 3HAUYMMBIX TOHSATHUU
OPraHUYEeCKON XUMHUH.

CtpykTypa conepkaHus MPOrpamMMbl MO XUMHUU CPOPMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxoga kK €€ m3ydeHuro. CoaepKaHHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATHN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbBI TOHITHU O XUMHUYECKON
peakiuu. OO0e O3TH CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl 110 TPUHIUITY
MOCJIEIOBATEILHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUM
pPa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YY€HUS KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XHUMUH;

— YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBS3H;

— TpeACTaBICHUM 00 dICKTPOJIUTHYECKOM JTUCCOLMAIIMU BEIIECTB B
pacTBOpax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEILHO OT OJTHOTO
YPOBHS K JPYyrOMY, BBITIONHSAA (PYHKIMH OOBSACHEHUS W TPOTHO3ZUPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHHUS] U TMOIYy4YCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHne mporpaMMbl IO XUMHHU CHOCOOCTBYEeT  (hOPMHPOBAHUIO
MPEJCTABICHUS O XMMUYECKON COCTaBIIAIONICH HAyYHON KapTHUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUIO H
METOJIaM TO3HAaHUSI B Hayke. M3ydeHHe XUMHHM NPOUCXOIUT C NPUBICUCHUEM
3HAHUWA U3 paHee HU3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYyKalOUUid MUPY,
«buonorus. 5—7 knacce» u «Pu3nka. 7 Kiaccy.

[Ipy wu3ydyeHMH XUMHHM TMPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKd Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
NEATENbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOM KYJBTYPHI.
3amaua y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMBl XUMHUYECKHUX
3HAHUW — Ba)KHEUIINX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUECKHUX ITOJIOKCHHM,
JOCTYMHBIX 000OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHNM K HAy4YHbBIM METOJaM T[IO3HAaHUS TPU U3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TMPUMEHEHUH B Y4YEOHO-TIO3HABATEIHLHOM M Yy4eOHO-HCCIIENOBATEIHCKON
NEATeIbHOCTH, OCBOEHHUU TMpaBWJl OE€30MaCHOrO0 OOpallleHHs C BEIIECTBAMHU B
ITOBCEHEBHOM KU3HU.

[Ipu M3yyeHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl BaXXKHOE
3Ha4YCHUE MPUOOPE TaKue e, KaK:

— (opMHpoBaHUE HHTEIUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHNIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSITHIO PEUICHU,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HamnpaBJICHHOCTh OOy4YeHUSs Ha  CHCTEeMaTH4ecKoe MpUOOIIeHHE
00yJarommxcsi K CaMOCTOATEIbHOM IO3HABATEIbHOU JIESTEIbHOCTH, HAYYHBIM
MEeTOJaM TMO3HaHUsA, (OPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecrieyeHre yCIOBUM, CITOCOOCTBYIOMUX MPHUOOPETEHUIO 00YYaIOIIUMHUCS
OMbITa PA3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIIN), WMCIOINX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB JICITCILHOCTH;

— (dopmupoBanue oOmEelH (QyHKIIMOHATBHOW W  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM UYHCJIE YMEHUW OOBACHITH U OICHUBATH SIBJICHUS
OKPYIKaIOIIEero MHpa, WCIOJB3yS 3HAHWUS WM OIBIT, MOJYYEHHBIC TPHU HU3YyYCHUU
XUMUHU, TPUMEHATh WX TPU pPEIICHHH MpoOJieM B IOBCETHEBHOW KU3HU U
TPYZIOBOU IEATEIBHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIIMXCA T'yMaHUCTHYECKUX  OTHOIICHUH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM MJi1 BBIPAOOTKH HKOJIOTHYECKU
1eaecoo0pa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOM JACSATEILHOCTH B MEJAX
COXPaHEHHMS CBOETO 3J0POBbS U OKPYKAIOIIEH TPUPOJHON CPEJIBL;

— pa3BUTHE MOTUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAaHUI0O Ha OCHOBE YCBOCHHUS OOIIEYETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpO(uIs M HAMpPaBICHHOCTH AaJbHEHIIIEro
00yueHwus.

OO6miee YuCIO dYacoB, OTBEAEHHBIX IS W3YYCHUS XUMUU Ha YPOBHE
OCHOBHOT0 0011er0o oOpazoBanusi, coctapiseT 136 gacoB: B 8 kiacce — 68 yacos (2
gaca B HeJlelt0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipeamer xumun. Posb XUMHUM B KU3HHU YeJIOBEKa. XUMUS B CUCTEME HayK.
Tena u BemecTBa. PU3NUYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BewecTB. [loHsTHE O MeTOAax Mo3HAaHMS B XUMHH. UHCTbIE BELIECTBA U CMECH.
CniocoObI pa3iesieHus: CMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE dJIeMEHTbl. CHUMBOJIB XUMHYECKUX
anemMeHTOB. [IpocThie U ClI0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmysna. BajleHTHOCTb aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBAa cocTaBa BewmecTB. (OTHOCHUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJEKyJIsipHas macca. MaccoBasi J0Jisi XUMUYECKOrO 3JIEMEHTa B
COCJIMHEHUH.

KonuuectBo BemectBa. Monb. MosnsipHas macca. B3auMocBsi3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX €IUHUI BemlecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUHN.

Du3NYeCcKue U XUMUYECKHUE SIBICHUSI. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIECTB. XMMUYECKHe ypaBHeHUs. Knaccuduxanus
XUMUYECKUX peaKkuil (COequHEHNs, Pa3I0KEeHUs, 3aMEIlIeHHs], 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW IMOCYA0H, MpaBUjiaMyd paboThl B 1abopaTopuu u
npuémMamMu oOpaleHus: ¢ JIabopaTopHbIM 00OpPYAOBaHUEM, U3YUEHUE U OIMHUCAHUE
¢bu3ruecKkuXx CBOMCTB 0O0Opa3lOB HEOPraHMYECKUX BEIIECTB, HaOIIOJCHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPacTUpPAHHE caxapa B CTYIIKE,
KUINIEHUE U KOHJACHCALMSI BOJAbI) U XUMHUYECKUX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCJIOTOM) SIBIEHUN, HAOIIOIEHUE U
OMKCaHUe TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakIHil (pasiiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUe TMAPOKCUIA
menu (I1) mpu HarpeBanuu, B3auMoJIelCcTBHUE kele3a ¢ pactBopoM conu meau (II),
U3y4eHHE CIOCOOOB pa3/elieHus CMEeceil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbINIApUBAHUE, NUCTHILIIAIMSA, XpoMaTorpadusi, MpoBeJeHUE OUYUCTKH TTOBApEHHOU
ColM, HaOJIOJEHWE W  ONUCaHWE  pe3yJbTAaTOB  IPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHHE MOJENIEH MOJIEKYII
(ILIapOCTEPHKHEBBIX).

BaxHeilmne npeacTaBUTe/ Il HEOPraHMYECKUX BelecTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kuciopoa — 31€MEHT U MPOCTOE
BelecTBo. HaxokneHue kucimopoia B mnpupoae, (U3MUYECKUE U XUMHUYECKHE
cBorictBa (peakiuu ropeHus). Oxcuabl. Ilpumenenune kuciopona. CrocoObl



MOJIYYeHHsS] KUCTopoAa B J1abOpaToOpuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOA.

TernoBoit 3p(dEeKT XUMHUYECKOW peakluuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakUuh. TOIUIMBO: yrojlb MU METaH. 3arps3HCHHE
BO3/yXa, YCWICHHE apHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpoctoe BemiecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, (U3MUYECKUEe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

Monsipabiil 00bEM ra3oB. Pacu€Thl M0 XUMUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBa BOJbl. Boma Kkak pacTtBoputesib. PacTBOpHI.
HacelllieHHBIE M HEHACBHIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTh BEILIECTB B BOJE.
MaccoBas [0 BEIIECTBA B paCTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTtBOpOB B Ipupone U B )KU3HM 4YesioBeKa. KpyroBopor BoAbl B IpUpOE.
3arps3HeHne NpUupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHenuit. Oxcunbl. Knaccuduxarus
OKCUJIOB:  cosieoOpa3yioliue  (OCHOBHBIE, KHUCIOTHbIE, amMQOTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. dusmyeckue U XUMUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccubukamuss ocHOBaHUM: MIETOYM HW  HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHrne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @uznyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[TomyyeHnue Kucnor.

Comu. Homenknatypa cosneil. @U3NyecKue U XMMUYECKUE CBOMCTBA COJICH.
[Tonydyenue coiei.

I'eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumenm:

KAueCTBEHHOE ONPENIEIICHUE COJEpKaHUs KUCIOpoAa B BO3yX€e, MOTYyUYEHHE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HaOI0/IeHne
B3aMMOJEHCTBUS BEIIECTB C KHUCJIOPOAOM M YCIOBHS BO3HMKHOBEHHUS U
IOpeKpalleHusl ropeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMM OKCHIOB U
OMHCaHUEe HX CBOMCTB, TMOJydYeHHE, cCOOMpaHWE, pACIO3HABAaHUE W U3y4YCHUE
CBOMCTB BOJIOpojia (TOpeHue), B3auMojeicTBUE Bojopoaa ¢ okcuaom meau (1)
(BO3MOYKHO HCITIOJIb30BAaHUE BUIEOMATEpUATIOB), HAOIOJIEHUE OOpPa3IlOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pacTBOPEHHUS] BELIECTB C
pPa3IMYHONM PACTBOPUMOCTBIO, IIPUTOTOBJIIEHHWE PACTBOPOB C ONPEAEIEHHOU
MacCOBOW J10JIel pacCTBOPEHHOIO BEILIECTBA, B3aUMOJIECUCTBUE BOJABI C METalIIaMU
(HaTpueM ©  KajblueM) (BO3MOXKHO  HCIOJIb30BaHUE  BHJIEOMATEpPHANIOB),



UCCIIeJOBaHHE 00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pAaCTBOpPAxX KHUCIOT U LIEJIOYEH,
uzydyeHue B3aumojeiicTBus oxcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCIIOT C METajulaMH, PEaKUMi HEUTPAIM3ALHH, IOJTYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJlIa IPYyTMM W3 PacTBOpa COJM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «BakHeuime Kiacchl HEOPraHUYECKHUX
COCIMHEHU).

Ilepuoanuecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIE PEAKIMHU

IlepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [lonsTHe o
IpyNIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMENIbHbIE METaJLIbl,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

[lepnoanueckuii 3akoH. [lepuognueckas cucteMa XUMUYECKUX JIEMEHTOB /I.
N. Mengeneesa.  KopoTkonepuonHas W JJIUHHONEpUOAHAs  (QOpMBI
[lepnoanueckon cucrembl xumuueckux diemeHToB . M. Menaeneesa. [lepronasl
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CtpoeHue
ANIEKTPOHHBIX ~ 000JI0YEK AaTOMOB MepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenneneeBa. XapakTepucTUKa XHMHYECKOIO
AJIEMEHTA IO ero noyoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IIEpUOAaM.

3nauenue [leproanueckoro 3akona u [lepnoanvyeckoil CUCTEMBI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTHs Haykh MU npaktuku. . M. MenneneeB — yd€Hwlii U
IrPaKIAHUH.

Xumunyeckass cBs3b. KoBaneHTHass (HOJSpHAsT W HEMOJIApHAsl) CBSA3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp  okuciieHus.  OKHCIHMTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipoueccol okucaeHUs: U BOCCTaHOBJIEHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpa3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aWMOJAEHUCTBUE
TUAPOKCUAA LHMHKA C PACTBOPAMHU KHUCJIOT M UIENOYEH, NPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakiyu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemmuoie ceéazu



Peann3zanust MeXOpeAMETHBIX CBSI3€M MpHU W3YyYEHUM XHMHUU B 8 Kiacce
OCYILIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIE MOHSATHSA: HAYYHBIH (paKT, TUIIOTE3a, TEOPUS,
3aKOH, aHaJU3, CHUHTE3, KiIaccuukanusa, TMepUuOAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusnka: MaTepus, aToM, DJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIIbI, PAJAMOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsji, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ta3, (PU3NYECKUE BETUUYUHBI, €IMHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MHUHEPANbI, TOPHBIE MOPOABI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemmecTBo U XMUMHYeCKasi peaKus

[Tepunonnueckuit 3akoH. Ileproanueckas cucteMa XUMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOWCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kalus, Kalabluid H UX
COCAMHEHU B COOTBETCTBUM C MOJIOKEHUEM »3JIEeMEHTOB B Ilepmoamueckoi
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BemiecTBa: BHAbI XUMHUYECKOM CBSI3H. THUIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOM PEHIETKH U
BHJla XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHX BEIIEeCTB. XUMHUYECKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCS K Pa3JIMUYHBIM KJacCaM HEOPraHUYECKHUX
COCMHEHU, TEeHETUYECKas CBSI3b HEOPTraHUUECKUX BEIIECTB.

Knaccudukanus XuMuaecKux peakifii Mo pa3IndHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEHIECTB, MO TeIuioBoMYy 3¢ dexTy, 1Mo
W3MEHEHUIO CTENEHEeW OKMCIICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
Y4acTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
ypaBHEHUS.

[Tonsitue o ckopoctn xumMuuyeckor peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakuusix. [IoHsTHEe 0 rOMOTeHHBIX U TeTepPOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmuyeckoM paBHoBecuu. DakTopswl,
BIIUSAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUU M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENIFHBIE  PEAKIMHM,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBLHOMN peaKkuuu. CocraBnenue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJIa
AJIEKTPOHHOrO OanaHca.

Teopus ANEKTPONUTUUECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Katuonsl, annonsl. MexaHu3M AHCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUJAMHU
XxuMudeckoi cszu. CteneHs aucconuanuu. CHUIbHBIC U CIA0bIE JIEKTPOJIHUTHI.

Peakiiuu nonHoro oomMeHa. Y cioBusi MPOTEKaHUs PEaKIMii HOHHOTO OOMeHa,
MOJIHBIE M COKpalI€HHbIE HMOHHBIE YypaBHEHHs peakiuil. CBoOWCTBa KHCIOT,
OCHOBAaHMMI W cCOJEd B CBET€ MPEICTAaBICHUNA OO0 BIEKTPOIUTUYECKOU
nucconuannu. KauecTBeHHbIEe peakiny Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — METAJVIOB M HeMeTa/uioB (rpadura W anMasa), CIOXKHBIX BEIIECTB
(xJIopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKkIuu
OT BO3JICUCTBUSl PA3NHYHBIX (PAKTOPOB, HCCIECIOBAHHUE DJICKTPOMPOBOIHOCTU
pacTBOpOB BEUIECTB, Mpollecca AUCCOIMALMU KHUCIOT, WIEJIOYEeld M  COJIeH
(BO3MOXXKHO  MCIMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluii HMOHHOro  OOMeHa
(oOpa3oBanme oOcaaka, BBIICICHUE Ta3a, oOOpa30BaHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
(ropeHue, peakiuu pa3iioKeHUs, COCIUHEHHS), paclO3HABAHUE HEOPTaHUYECKHUX
BCIIECTB C TIOMOINBIO KAUYEeCTBEHHBIX pEaKkIUuid Ha HOHBI, pelieHue
AKCIEPUMEHTAIIbHBIX 3a/1a4.

HeMeTaJnibl U X COeIMHEHU S

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puU3NYecKhe CBOMCTBA MPOCTHIX
BELIECTB — TajoreHoB. XHMHUYECKHME CBOWCTBA Ha MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METaJIaM{, HEMETaUIaMH, IIeJI04aMH). XJIOPOBOJOPO/I.
ConsiHasg KHCJIOTa, XUMUYECKHE CBOMCTBA, IMOJydeHHEe, NpumeHeHue. JlelicTBue
XJIOpa U XJOPOBOAOPOJA Ha OPraHU3M YeNOBEeKa. BakHelmme XJIOpUAbl U HUX
HaXO0XJECHUE B IPUPOJIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (u3NYECKUEe CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/a U Cephbl. AJUIOTPOITHBIE MOAU(PHUKAIIMN KUCIOPOa
U ceppl. XumMudeckue cBoilicTBa cepbl. CepoBOmOpO, CTpoeHHE, GU3HUECKUE U
XuMHuueckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, (Qusnueckue U XUMHYECKHE CBOMcCTBa (0OmIMEe Kak
MPEICTaBUTENA Kjacca KHCIOT W crhenuuieckne). XHUMHUYECKHE pPEaKIluy,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCcO0a MONYYEHUS CEPHOM KHCIOTHI.
[Ipumenenue ceproi KUCIOThl. COMM CEpHOW KUCIIOTHI, KAUECTBEHHAs peaKlMsl Ha



cynbdar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPHUPOJE. XHUMHUUYECKOE
3arpsi3HEHHE OKpY’KAIoIIel cpefbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JI0XK/IH,
3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro Mpea0TBPALCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHUS. A30T, PaCIpOCTpPAHEHUE B MPHUPOJE,
dbusnueckre U XuMHUeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
dbu3uYeCcKre U XUMUUECKHE CBOMCTBA, MojlydeHue u npumenenue. Coau aMMOHMUS,
ux (pU3nyecKue U XUMHUYECKUE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasl KHUCJIOTa, €€ TOJNy4YeHHe, (U3UIECKUE M XUMUYCCKUE
CBOMCTBa (00mME Kak TMPEACTABUTENsI Kiacca KUCIOT W CcrHenuduyueckue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpaJIbHBIX
yaoOpeHuil. XuMHUUECKOE 3arps3HeHUE OKPY Kalollel Cpeibl COSTUHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBbI W BoaoéMoB). Docdop,
ajuoTpornabie Momudukanuu Gocdopa, puznyeckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaoTa, pU3NIECKUE U XUMHUIECKUE CBOIMCTBA,
nonyuyenue. Mcnoap3oBanue GpocdaToB B Ka4ECTBE MUHEPAIBHBIX YIOOPEHUH.

Ob6mas xapakrtepuctuka 31aemMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHUS.  YTIepoid,  aJJIOTPOIIHbIC
MOMU(PUKAIIMKA, PACIPOCTpaHEHUE B TpHpoAe, (PuU3NYecKue U XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
bu3nUecKkue W XUMHUYECKHE CBOMCTBA, JCHCTBHE Ha JKUBBIC OpPTaHU3MEI,
MOJIyYEHUE U TMPUMEHEHHUE. DKOJOTUYECKHE NPOOJEMBbI, CBA3AaHHBIE C OKCHUJIOM
yriepoaa (IV), rumore3a riao0albHOTO TMOTEIJICHUS KIMMaTa, HapHUKOBBIM
addexr. YrompHas Kuciaora u €€ com, uX (PU3NUEeCKue U XUMHYECKHUE CBOICTBA,
nojiyueHue W mnpuMmeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnons3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIUICHHOCTH U CEJIbCKOM
XO35MCTBE.

[TepBoHavasbHBIE TOHATHSA 00 OPraHUYECKHUX BEIIECTBaX KAaK O COCTUHEHUIX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTUIICH, TaHOJI, TJIULEPUH, YKCyCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKHU YTJIIEBOJAOPOJOB (yrojb, MNPUPOAHBIM Ta3, HePTh),
OPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTHe 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OCNIKaX, YIIEBOAAX — U UX
poii B OKH3HM YeNOBEKa. MaTepualibHOE €JIMHCTBO OpPTraHWYECKUX W
HEOPraHUYECKUX COCTMHEHUH.

Kpemnuii, ero ¢usnyeckue W XHUMHYECKHE CBONCTBA, TOJyYEHUE U
npumenenue. CoequHeHus: KpeMHusi B mpupojse. OOuiue mnpeacTaBieHus 00
okcuae kpemuus (IV) u kpemHueBor kuciaore. CHIMKaThl, UX HUCIOJIb30BaHUE B
ObITY, B IIPOMBIIIUICHHOCTU. BakHelline CTpOUTENbHbIE MaTepHalbl: KEpPaMHKA,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [IpobiemMbr 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MIPOBE/ICHNE KAYE€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHUE MPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpaKalIKUe (QU3NYECKHE M XUMHUYECKHE CBOMCTBA
raJjoreHOB M HUX COCIWHEHHH (BO3MOXXHO UCIIOJIb30BaHUE BHUICOMATEPHUAIIOR),
O3HAKOMJIEHHE C O0Opa3naMu XJIOPUJOB (TajJOT€HHIOB), O3HAKOMJICHUE C
oOpazuamMu ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOCHHUE TIpoliecca OOyTIMBaHUs caxapa Ioj JAeHCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJOTBl, M3YYEHUE XHUMHYECKUX CBOMCTB
paz0aBIeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CyJibdar-
MOH U HaONIOJICHHE Mpu3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBamMu azora, (ochopa M HX coeAMHEHUH (BO3MOXKXHO HCIIOIH30BAHUE
BUJIEOMATEPUAIIOB), 00Opa3iaMu a30THBIX U (HOchHOPHBIX yI0OpEeHUH, MoTyUdeHue,
coOupaHue, pacrno3HaBaHME€ M HU3Y4YEHUE CBOWCTB amMMUaKa, IPOBEJICHUE
KAueCTBEHHBIX pEakIuii Ha MOH aMMOHMS U ¢GochaT-uOH U U3YyUYECHHE MPU3HAKOB
UX TIPOTEKAHHUsI, B3AMMOJIEUCTBAE KOHIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEBIO
(BO3MOKHO VCIIOJIb30BAHUE BHUJIEOMATEPHUAIIOB), U3y4EeHUE MOJIEIIen
KPUCTANIMYECKUX PEmETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJICHUE KAa4eCTBCHHBIX pEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHbl W H3yYEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3aj1a4 1o TeMe «Baxueiime HeMeTauibl U UX COCAMHEHUS.

MeTaJibl U MX COeIMHEHU S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosiokeHuss B llepuommueckor cucreme xumuuyeckux snemeHroB [, .
MenneneeBa u crpoeHuss atomoB. CTpoeHue MeTauioB. MeTtajindeckas CBsI3b U
METAJUTMYECKasT ~ KpUCTa/UIMUecKass  peméTka.  DJIEKTPOXUMUYECKUN  psll
HanpspKeHU MeTaiuioB. OU3NYecKne U XMMUYECKHE CBOWCTBa MeTayioB. OOmue
CrocoObl TMOMy4YeHus: MeTauioB. [loHSATHE O KOpPpO3UM METauioB, OCHOBHBIC
crocoObl 3auuThl UX OT Koppo3uu. CrjaBbl (CTallb, YyTyH, AIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY W MPOMBIITICHHOCTH.

[Ilenounsie MeTamibl: noyniokeHue B [lepuonnueckoil cucteMe XUMUUYECKUX
anemeHToB Jl. . MenaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXKJIEHUE B IPUPOIE.
duznyeckue ¥ XUMHUYECKUE CBOMCTBA (HAa mpumMepe HaTpusi U Kanus). OKcumsl u



TUAPOKCUIBI HATpusi W Kaius. [IpuMeHeHHe IIEeNOYHbIX METaNIOB M HX
COEIMHEHU.

IIlenouyHO3eMeENbHBIE METaJIbl MarHMui M KaJdblMK: TOJOXCHHE B
Ilepnognueckoi cucreme xuMmuueckux 3ieMeHToB . 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B Ipupoae. Pu3nuecKkne 1 XMMHYECKUE CBOMCTBA MarHus
U Kanplusa. Baxseiive coeauHEHUS Kaibldsg (OKCUI, THUIPOKCHI, COJIH).
XKécTkocTb BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AJFoMUHUN: TIOJ1I0)KeHUE B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroMma, HaxoKICHHE B mpupone. Pusndeckue u
XUMUYECKHUE CBOMCTBA aTtOMUHMSI. AMGOTEpHBIE CBOMCTBA OKCUIA M THIAPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMuMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HaxXOXKICHHE B npupone. PU3HYECKHE H
XMMHYECKHE CBOMCTBA kene3a. OKCuIbl, THAPOKCHIbI U conu xene3a (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJTy4YCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ o0pa3llaMd METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBAaMHU, U3YUYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJECUCTBHUS OKCHIA
KalbllUd W HATpUs C BOJOM (BO3MOXKHO MCIOJB30BAHME BHJIEOMATEPHAIIOB),
MCCJIEJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOIIECCA TOPEHUS XKee3a B KUCIOPOIE
(BO3MOXKHO  HCMOJIb30BAHME  BUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajabLHs, ATIOMUHUS, [IUHKA, JKEJle3a
(I1) u xenesa (III), mequ (II), HaGnroAeHNE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
IUITAMEHU HWOHAMHU HaTpHsl, Kajdus W Kalblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEHICHHE SKCIEPUMEHTAIIBHBIX 3aJ1a4 Mo TeMe «BakHeunmme
METAJUIBI U KX COCTUHEHUSY.

XUMHA U OKPYKAKIIaA cpeaa

BemectBa m Marepuansl B IMOBCEIHEBHOW JKM3HM 4YelioBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSAX.

XUMUYECKOE 3arps3HEHHE OKpY’Karoulehd cpeipl (MpeaenabHasl I0ImyCcTUMast
KOHIIeHTpalus BeuecTs, aanee — [1/IK). Ponb xuMuu B permeHun 3KoI0ruuecKux
npoosieMm.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbl METAJUIOB, MOJIMMEPHBIC
MaTepualbl).

Mescnpeomemmnuie ceasu



Peanuzanus MeXnpeIMETHBIX CBsi3ed MpU M3yYEeHUM XUMHM B 9 Kiacce
OCYILIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecCTBEHHO-HAyYHbIE MOHATHA: HAy4YHBIH (PaKkT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KIacCU(pUKALMs, TEePUOANYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3 deKT, TEXHOIOTUsI, MaTEPUAIIBI.

dusmka: Mmartepus, aToOM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsi, NPOBOJHUKH,
MOJIYIPOBOJHUKH,  JIUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, T'a3, pACTBOP, PACTBOPUMOCTh, KPUCTATUTMYECKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHULIBI W3MEPEHUs, KOCMUYECKOEe
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: dorocuntes, npixanwe, Ouocdepa, PKOCUCTEMA, MHUHEPAIHHBIE
yA00pEeHHs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpANbl, TOPHBIE MOPOBI,
MIOJIC3HbIE UCKOIAeMbI€, TOTIITUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOT'O  OOIIETO
00pa3oBaHUs JTOCTUTAIOTCS B XOJ¢ OOydeHUs XUMHHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMU U JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, MPUHSITHIMU B
oOIiecTBe MpaBWJIaMU M HOPMaMH TIOBEICHHMS U CIIOCOOCTBYIOT TpoIieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMAIM3AIMU O0YyUaArOITXCS.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPaXalT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBaTbCA  CHCTEMON TMO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAUUM WU
paclIMpeHre OMbITa AESITEIbHOCTU Ha €€ OCHOBE, B TOM YUCIIE B YACTHU:

1) mIaTpUOTHYECKOTO BOCIIMTAHMS:

LEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HAaydyHOMY HaCJEIUI0, TOHUMAaHUSI 3HAYCHUS XUMHUUYECKOM HAayKH B >KU3HU
COBPEMEHHOTr0 OO0IIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEpPHOM HH(pOpManmenr o
NEPEOBbIX JOCTUXKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUSI O COLMAIBbHBIX HOpPMax M NpaBUJiaX MEKIUYHOCTHBIX
OTHOIIECHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NEeSTEeIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHUX
AKCIEPUMEHTOB, CO3JaHUU YUYEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOINM B TIPOIIECCE OTOM Yy4eOHOW NEATeNTbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHE M TMOCTYINKHM CBOMX TOBApHILIEH C MO3ULUU
HPaBCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCECTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pPEakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTAaBIISIIOLIUE
OCHOBY I TIOHUMAaHHUS CYIIHOCTH HAyYHOW KapTUHBI MUpaA, MPECTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKAa C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMHUH, HEOOXOJMMBIC JIsI OOBACHEHHUS HAOJIOJaeMBbIX MPOIIECCOB M SIBIICHHM,
M03HABATENbHOM, MH(DOPMAIMOHHOM M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEILHOM paboOThl C Yy4eOHBIMH TEKCTaMM, CIPABOYHOMU



JUTEPATYPOU, JIOCTYMHBIMA TEXHUYECKHUMH CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKON
JESATENHPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIIIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU J>KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIEACTBUU U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOMs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUs] MpaBuid 0O€30MacHOCTH Tpu  OOpalieHun ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HM;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUEeHUIO TTpodeccuii U Tpyia pa3InyHOTO POJia,
YBOXKEHHE K TPYyAy M pe3yjibTaTaM TPYIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TIPUMEHEHHUSI TMPEAMETHBIX 3HAHUN TI0 XHUMHH, OCO3HAHHBIH BBIOOD
WHJMBUAYAJIbHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHanbHON IeITSIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHH,
TOTOBHOCTH aJalTUPOBATHCS B TPOdeCCUOHANILHON cpeie;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHHWE K MPUPOJIE KaK HCTOUYHHUKY
U3HU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHUSI, IOHUMAaHUE [IEHHOCTH 3J0pPOBOr0 U
Oe3omacHOro oOpas3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTH COOJIIOJACHUS
paBuUJl 0€30MaCHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAIOIIKNX 3I0POBbIO U )KU3HU JIIOCH;

CIIOCOOHOCTH MPHUMEHATHh 3HAHMS, MOJIy4YaeMble MPU U3YUYECHUH XUMHH, IJIS
pelleHus 3aa4, CBA3aHHBIX C OKPY>KaIOIIeH TPUPOAHON Cpeaon, Il TOBBILICHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTel MX pPElIeHUs MOCPEACTBOM METOJOB XHUMHH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe wmeTampeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupoBaHUS MHUPOBO33PEHUSI OOLIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUU W3 ITUX MPEeIMETOB (OPMHUPOBATH MPEJCTABICHUE O IEJIOCTHOU



HAay4YHOW KapTHHE MHpa, U YHHBEpCaAJIbHbIC YueOHbIE JAeHCTBU (IT03HABATEIIbHBIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecredruBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE JeHCTBUS

Ba3oBble Jijoruyeckue AeiicTBUA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJICHUSI TPH OCBOCHHUU
3HAHUW: PACKPBIBATH CMBICI XUMUUYECKUX TMOHATUM (BBIACISATH MX XapaKTEPHBIC
MpPU3HAKU, YCTaHABIMBATh B3aUMOCBSI3b C JPYTMMU TMOHSTHUAMH), HUCIOJIb30BaTh
MOHSATHS JIs1 OOBSICHEHUS OTJICIbHBIX ()AaKTOB U SIBIICHHH, BRIOWpPATh OCHOBAHUS U
KpUTEpUU JUIS KIACCU(PUKAIIMU XUMHUYECKUX BEIICCTB M XUMHUUYECKUX PEaAKIIUH,
yCTaHaBJIMBaTh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTHUH),
JIeNIaTh BRIBOJIBI M 3aKJIFOUCHUS

YyMEHHE TIPUMEHSATH B TIPOIlECCe ITO3HAHWS TOHATHSA (TIpeAMETHBIE |
MeTaInpeIMETHbIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNIN, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbIE TTPEACTaBICHUS —
XUMUYECKUNA 3HAK (CMMBOJ JJEMEHTa), XUMHUUYecKas ¢opMyia W ypaBHEHUE
XUMHUUYECKON peakly — MPHU PEIICHUHM Y4eOHO-TI0O3HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEJACTABICHUM BBISIBIATH M XapPaAKTEPHU30BATh CYILECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEACTBEHHBIE CBSI3M U
MPOTUBOPEUHS B U3yUaeMbIX MIPOIIECCAX U SIBIICHUSIX.

ba3oBble uccieaoBarTe/bCKHeE AeiiCTBUSA:

YMEHHUE MCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHUS, a TaKXe B KayeCTBE OCHOBBI MJig (POPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYXKICHUM;

NPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OpPraHU3AIlMd W IIPOBEIACHUIO
YYCHUYECKUX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIENOBAHUS, COCTABIATh OTUET
0 MPOJIeJIAaHHOM padoTe.

Pabora c nndopmanueii:

YyMEHHE BBIOMpATh, aHAIM3UPOBATh W HHTEPIPETUPOBATH HHGOPMAIHIO
pPa3IMYHBIX BUJIOB U (OPM IPEACTaBIEHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocoOusi, pecypcel WHTepHETa), KPUTHUYECKH OIEHHWBATH MPOTHBOPECUYMUBYIO U
HEJ0CTOBEPHYIO HH(MOPMAIIHIO;



YMEHHE MPUMEHATh Pa3IuYHbIe METOJbl U 3alpOoChl MPU MOMCKE U OTOOpE
UHGOpPMAIlMM U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX Ui BBIIIOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0JacT UCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHHUE KYJbTYpOH aKTUBHOI'O UCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMAJIbHYIO OpMY IpeACTaBlIeHUs HHPOPMALUU U
WUIIOCTPUPOBATh pEIIAeMble 33Ja4d  HECIOXKHBIMU CXEMaMH, JuarpammaMu,
apyrumu ¢popmamu rpaduki U MX KOMOMHALUAMY;

YMEHHE HCIOJb30BaTh U AaHAIU3UPOBAaThb B Ipolecce Y4YeOHOH W
UCCIIEIOBATEIbCKOM N1€ATEIbHOCTH UHPOPMAIMIO O BIUSHUHU MPOMBIIIIEHHOCTH,
CEJIbCKOI0 XO3sIiiCTBa M TPaHCIOpPTa HA COCTOSHUE OKPY’KaIoLIEH MNpUPOJHON
Cpelbl.

KoMMyHHMKATHBHBIE YHMBeEpPCAJbHbIe YueOHbIe 1eiCTBHUA:

yMEHHUs 3aJlaBaTh BOIPOCH (B XOJ€ Juanora W (WIH) JIUCKYCCHUHU) TIO
CymiecTBy  oOcyxmaemMoil  Tembl, (OPMYIUPOBATH CBOM  MPEJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS IIPEJIOKEHHON 3a1auH;

YMEHUSl  NPEJCTaBIATh  NOJYyYEHHbIE  pPe3yJbTaTbl  IO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTOpHOI pabOTHI 110 HUCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO IIPOEKTA);

yMeHUsI y4eOHOro COTpYyJHHUYECTBA CO CBEPCTHHMKAMHU B COBMECTHOMU
NO3HABATENIbHOM M MCCIIEIOBATEIbCKOM  AESATENBHOCTH  MPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unuil (00cyxaeHuss, oOMEeH MHEHHSIMH, «MO3TOBbI€ LITYpMbD», KOOPAUHALIUS
COBMECTHBIX JEWCTBHUH, OIpeNeJeHUEe KpPUTEPUEB IO OLIEHKE KauecTBa
BBINIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIE YHMBepcaJbHbIe y4eOHbIe AeHCTBUSA:

YMEHUE CAMOCTOATENBHO ONPEIENATh UENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NesITEeNbHOCTD, BBIOUPATh Hanbosee 3PpPpeKkTuBHBIE CIIOCOOBI pelIeHusl yUeOHbIX U
NO3HABATENBbHBIX 33Ja4, CaMOCTOSITENIbHO COCTaBJISATh WM KOPPEKTHPOBATH
NPEIOKEHHBIA AJTOPUTM JEUCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJyYeHUs] HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEILECTBAX M PEaKIMsIX,
OLICHHMBATh COOTBETCTBUE IOJYYEHHOI'O pE3yJibTaTa 3asBJICHHOM I€NM, yMEHHE
UCIOJIb30BAaTh U aHAIIM3UPOBATH KOHTEKCTHI, PEJIaraéMble B YCIIOBUU 33JIaHUN.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOCHHUIO 005A3aTEIHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW (denepaibHOW pabodeil mporpaMMoHu,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



nercTBul, crnenuduUecKue IS IpeAMeTHOHM o0jacth  «XUMHUS», BHUIBI
NEATEIbHOCTH 10  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOyueHusi B 8 kiacce npeaMeTHbie pe3yibTaThl HA 0230BOM yPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(oHOpOIHAST M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULIATEIIBHOCTb, CTEIEHb
OKUCJICHMS, XMUMHUYECKas peakius, Kiaccupukaius peakiui: peaxiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHUS, PEaKIUU 3aMElIeHUs, pPeaKIuu
oOMeHa, PK30- ¥ SHJIOTEPMHUUCCKHUE PEAKIINH, TEII0BOM A((EKT peakiumu,
AP0 aTOMa, JJIEKTPOHHBIN CIIOM aroma, aToMHas OpOuTalb, PaaNyC
aToma, XMMHYECKas CBS3b, MOJSPHAA U HEMOJSpPHAs KOBAJICHTHAs CBS3b,
WOHHAs CBsI3b, MOH, KATMOH, aHUOH, PACTBOP, MAaccoBas JOJs BEIIECTBa
(OpolLieHTHAs! KOHILIEHTpAI[Us) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHATUHA U
MPUMEHSTH 3TH NOHATHUA IPU ONMMCAHUY BELIECTB U UX MPEBPALLICHHUII;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJISI COCTaBJieHHS (QopMyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIpENENsATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKHUCIEHUS  DJJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIAcCy COEOUHEHHM IO
dbopmyiaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHasT M HOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSIX;

e packpseiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Mengeneena:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOANYECKON 3aBUCUMOCTU CBOMCTB
XUMUYECKUX JIEMEHTOB OT MX MojiokeHus B [lepuoauyeckoil cucreme,
3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4YE€HUsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TaOMMuHY0 (opmy Illepuomnyeckoit
CUCTEMBbl XHMHMYECKHX JJIEMEHTOB: pa3auyaTh IMOHATHS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIIMEe TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HMEIOTCA B
tabaune «llepumomuueckas cucTteMa XuMHYeckux diemeHToB J[. H.
MenpeneeBay € UYHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIO AIEKTPOHOB
Y pacipeAesieHUE UX MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 4YMCIly W COCTaBy YYAaCTBYIOIIMX B PEAKIIHUU
BEIIECTB, 10 TeTIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTHM TMPOTEKAHUS XHUMHYECKUX IPEBPAIICHUI B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISAITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYHO MacChl
BEILIECTB, MAaCCOBYIO JOJIF0 XUMHYECKOTO JJeMEHTa 1o Qopmylie
COEMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKu;

IIPUMEHSTh OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEIBHOCTH — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHUCTEeMaTU3aIuIo, KiIacCUu(uKaIuio,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — MJI1 U3y4YEHUs CBOMICTB
BEIIECTB U XHMHUYECKHX pEAKLHM, €eCTECTBEHHO-HAYyUYHbIE METO/bI
NO3HAHUA — HAONIOJIEHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIEIOBATh  MpaBWJaM  TMOJIb30BAHUS ~ XUMHYECKOM  TOCYAOM U
7a00paTOpHBIM  O0OpYJIOBAaHMEM, a TaKXKe IMpaBWIaM OOpaIlleHHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH IO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHHUIO U COOUpPAHUIO
razoo0pa3HbIX BELIECTB (BOJAOPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C OMPEACTEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEILECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XHUMHUYECKHE  SKCIHEPUMEHTBl MO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIIOT C MOMOUIBIO WHIUKATOPOB
(;makmyc, dhenondTanenH, METUIOPAHXK U IPYTUE).

K xonny oOyuenus B 9 kiaacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJHKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y 00yUYaIOIIUXCSI YMEHUI:

pacKpbIBaThb CMBICI OCHOBHBIX XWMHMYECKHUX IOHATHW: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BEILIECTBO,
CJIOKHO€ BEUIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJIEHUS, XUMUYECKas pPEeaKUusi, XUMUYECKasl CBA3b, TEIJIOBOU 3P (DeKT
peakiuuu, MOJb,  MOJSIpHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIHMTEHI,
HEDJICKTPOJIUTBI, JJIEKTPOJIMTUYECKAsT IUCCOLMALUA, PEAKLHUH HOHHOIO
oOMeHa, KaTalu3arop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEeoOpaTUMBbIE pEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PpEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIECHHE W  BOCCTAaHOBJICHHUE,
ajutotTponusi, aMm(pOTEPHOCTh, XUMHUYECKasi CBSI3b (KOBaJEHTHAs, MOHHAs,
METaJNINYeCcKas), KpHUCTAJUIMYECKass pElETKa, KOppO3Uus METALJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluH, TMpeaeabHO JOMyCTHUMAas
koHueHtpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TH TOHATHUS MPU OMMCAHUY BEIIECTB U UX MPEBPAILICHUII;
WCIIOJIb30BAaTh XUMUYECKYI0O CHUMBOJIMKY JJISI COCTaBJICHHS (HOPMYT
BEILIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX PpA3JIMYHOTO COCTaBa, NPUHAMIEKHOCTb BEUIECTB K
onpeen€éHHOMY KJacCy COEIMHEHHM 1o (opmysiaM, BUJ XUMUYECKON
CBSI3U (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA MO0 XUMHUUYECKOU (opMmyJsie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cmbica Ilepmogmueckoro 3akona [[. M. MeHneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
Tabnuunyio Gopmy [lepuoanueckoid CUCTEMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas mnoArpynna (A-rpynma)y U «mobouyHas
noarpynna (b-rpynna)», manble u OOdbIIME MEPUOAbI, COOTHOCHUTH
0003HaUYEeHUs, KOTOpPbIE HMEIOTCS B NEPUOAMYECKON Tabmuie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsa  sApa, o0OIlee 4YUCIO DIEKTPOHOB U
pacmpesieieHde HMX IO JJICKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB M MX COEJIMHEHHI B
npezenax MaliblX MEPUOIOB U TIaBHBIX MOATPYII C YYETOM CTPOEHUS MX
aTOMOB;

KJ1acCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA,
XUMUYECKUE peakuud (10 YUCIAy U COCTaBy YYACTBYIOLIMX B pPEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, MO M3MEHEHHUIO CTENCHEW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W CleuuPuuecKkue XUMHYECKUE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEILECTB, MOATBEP)KIAs OMNUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIIHM;

COCTaBIIATb YPABHEHUS BJIEKTPOJIUTUYECKOM JOHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, MTOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIMI NOHHOIO



oOMeHa, ypaBHEHHUs pEaKlHil, TMOATBEPKAAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXK/y BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXKHOCTH TPOTEKaHUS XWMUYECKHX TMPEBpPALIEHUH B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJSIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEHTa 10 (dopmye
COCIMHEHMSI, MaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PeaKIuu;

co0JIr01aTh [paBuia OJIb30BaHUS XUMHUYECKOHN MOCy 101 u
7a0opaToOpHbIM  OOOPYJIOBAaHMEM, a TaKXke IpaBujia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBITIOJHCHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHUIO
ra3oo0pa3HbIX BeIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIMH,  TOATBEPKIAMOIINE  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
uonun-, kKapbonat-, ¢ocdar-, CwIMKaT-, Cyiabhar-, THIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS U HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PacTBOpaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlMN MBICTUTECIIBHON JEATCILHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, OOOOIICHNE, CHUCTEMAaTHU3aIUIo, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi W3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEAKIUH, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HAOJIFIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCICPUMEHT (peajbHBbIM U
MBICIICHHBI ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaunMenoBanue pa3ienos u DJIeKTpOHHbIe (LM (POBbHIE)
n/n TeM MPOrpaMMBblI Bcero Kontpoanusie Hpakrieckue o0pa3oBaTe/ibHbIE PeCypPChI
padoTsbl padoTsbI
Paznen 1. [lepBoHayanbHble XUMUYECKHE IOHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
MIPAKTUYECKOU IEATENBHOCTH https://m.edsoo.ru/7f41837¢c
YyeJoBeKa
12 BemecTBa 1 xuMuaeckue 15 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazaeny 20
Paznen 2. BaxkHeiilme npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopoa. Ilonsitue 6 bubnuorexa [IOK
00 okcHmgax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonsarue o kuciorax 2 1 bubnuoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonstue 06 5 | 1 bu6mmoreka [IOK
OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChI 1 ) | bubmuoreka [JOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznen 3. [lepuoanueckuii 3axon u llepuoguueckas cucrema xumuyeckux 31eMeHToB /. . MennesieeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTE/IbHbIE 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

[Tepronnueckuii 3aKOH 1

31 [Tepuonnueckas cucrema 7 bu6mmoreka [IOK
' XUMUYECKHX djieMeHToB JI. 1. https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue aToma
XuMHuYecKast CBI3b.
32 OKI/ICJ‘II:”EGJ?LHCO- 8 buGmotera [IOK
https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
Hroro no pazaeny 15 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu¢poBbIe
Ne ni/mn P KonTpoasnsie | IIpakTnueckue (mupp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. BemnmecTBO 1 XUMHYeECKHE PeaKIIUN
11 [ToBTOpEeHME U yriayOneHne 3HaHU| 5 | bubmmoreka [IOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [JOK
' peakuun https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAST JUCCOLIHALIHS. g 1 1 bubmuoreka [JOK
' XUMHUYECKUE PeaKIuy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. HeMeTa/JILI M UX CO€IUHEHUS
21 OO0m1as xapakTepucTUKa XUMHUECKUX 4 1 bubnmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["aioreHst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTHKa XUMUIECKUX
2.2 sanemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa [OK
' PYTUIRL- 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61as xapakTepUCTHKa XUMUYECKUX
2.3 anemMeHTOB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' YR ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0mas XxapakTepucTUKa XUMHIECKUX
2.4 snemeHToB [VA-rpynnsl. Yriepon n 8 1 2 brbmmorexa [TOK
' . py ’ post https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCAMHEHUS
Hroro no paszneny 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

Pasznen 3. MeraJLiibl M X cOeIMHEHU S

. bubmuoreka [JOK
3.1 Obme croiicTBa METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxueiinine MeTayinl U UX COSTUHEHUSA 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Paznen 4. Xumusi 1 oKpyKaomas cpeia
4.1 BemecTBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 bubmmorera [TOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
P 3 bu6nmoreka [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE INVTAHUPOBAHUE

8 KJIACC
KoJsnyecTBO yacoB DJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Kontpoasnbie | IlpakTuyeckue
n/n Bcero U3ydyeHHusi | oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Ponap XxuMuu B :KU3HU 1 but6mmoreka [JOK
yejioBeka. Teja u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTHE 0 METO/IaX MO3HAHUS B XUMUU 1 Bubmmorexa [IOK
A https://m.edsoo.ru/ff0d227¢
[Tpaktrueckas padota Ne 1 «IIpaBuiia
3 paboTel B 1ab0paTopun U IpUEMBI | 1 bu6nuoreka IIOK
oOparieHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEMY
4 Uuctele BemecTBa U cMec. CriocoOsl | bu6mmoreka [JOK
pazaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckast pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmorexa [IOK
. . PHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKU OBAPEHHOM COMN)»
6 [IpocTsie 1 ClOXKHBIE BEIIECTBA 1 bubmmorexa LIOK
P B https://m.edsoo.ru/ff0d2a6¢c
bu6nuoreka [JOK
7 A 1
TOMBT H MOJIGKY BT https://m.edsoo.ru/ff0d2a6c
8 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa LOK
yip Y https://m.edsoo.ru/ff0d2d50
9 XuMHYECKUE DJIEMEHTRI. 3HAKU | bubnunoreka [JOK

(CUMBOJIBI) XUMHYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2be8



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
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3aK0H IMOCTOSHCTBA COCTaBa BEIIECTB.

bubnunoreka [JOK

10 Xumuueckast opmysa. BaneHTHOCTH hitps://m.cdsoo.r/f0d2cac
ATOMOB XHUMHYECKHX JJIEMEHTOB
1 OTHocHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10719 XHMHYECKOTO bubnuorexa [JOK
3JIEMEHTA B COeIUHEHUU https://m.edsoo.ru/ff0d350c
13 KommuectBo BemtecTBa. Moib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 du3uYecKre U XUMUYECKHE SBICHUS. bubmuorexa [JOK
XuMUYecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciioBUs NPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIU https://m.edsoo.ru/ff0d3al 6
16 3aK0OH COXpaHEHHUsT MaCcChl BEIIECTB. bubnmoreka [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust kKoauduecTBa, Macchl
17 BEILIECTBA 110 YPAaBHEHUSIM XUMUYECKUX bubmmorexa [TOK
. https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanums XuMHuecKuX peakiuii
18 (COCI[I/IHCI;HI/IH, paznoxXeHus, ’ bubmorexa TIOK
https://m.edsoo.ru/ff0d334
3aMeIICHHS, OOMEHa)
TennoBoii 3 PexT XuMUIeCKoi
19 peaKInu, MOHSITHE O but6mmoreka [JOK
TEPMOXUMHUYECKOM yPaBHEHHH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIMIX
M. B. JIoMOHOCOB — y4Y€HBIN-
20 sHIukIoneauct. O0o0mEeHe buGnnorexa LIOK

CUCTCMAaTHu3alusia 3HAHUI

https://m.edsoo.ru/ff0d40c4



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
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KonTponbnas padora Nel no teme

bubnunoreka [JOK

21
«BelecTBa U XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
2 Bo3nyx — cmecs razos. Cocras bubnuoreka [JOK
BO31yXa. https://m.edsoo.ru/ff0d448e
TomuBo (HedTh, yroias U METaH).
23 3arpsi3HEHHE BO3yXa, CIIOCOOBI €T0 bubmorexa [OK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPALLECHUS
Kucnopon - anemeHt u npocroe
24 BelecTBo. PU3HUECKUE U XUMHUECKUE bubnuorexa [JOK
CBOMCTBA KHCJIOPO/Ia (peaKIuu https://m.edsoo.ru/ff0d4614
okucieHus, roperne). O30H.
[Tonstue 06 okcuma. CriocoOs
)5 MOJTyYeHUsT KHCJIOPO/ia B TabopaTopun bubnmoreka [JOK
U IpoMbIIIeHHOCTHU. [IpuMenenune https://m.edsoo.ru/ff0d497a
KHCIIOpo/ia
[IpakTuyeckas padora Ne 3 o reme
26 «ITonmydennie u coOupaHue KuciIopoaa bubmmorexa LIOK
y . P PO, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOWCTBY
7 Bonxopon — aneMeHT u mpocToe bubnuoreka [JOK
BelecTBo. HaxoxeHue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 ®uznuecKre 1 XMUMHYECKHE CBOMCTBA bubnuotexa [JOK
Boaopoja. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 Crioco0bl TosTy4eHust BOAOPO/Ia B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o reme
30 «ITonyuyenue u cobupanue Bogopoia bubamorexa LHOK
Y . P AOPOAE, https://m.edsoo.ru/ff0d4{42
M3Yy4YEHHUE €ro CBOUCTBY
31 IlonsATHE O KHCIOTaX U COJIAX bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

https://m.edsoo.ru/ff0d50d2

Mounsipabiit 00BEM ra3oB. 3aKOH

Bbubnunoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienns o0béMa, KOJIHYECTBA
33 BEILIECTBA rasa 1o ero W3BECTHOM bubmorexa [TOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WM 00BEMY
Boruncnenust 00EMOB ra3oB 1o
34 ABHEHMIO PEAKIIMU HA OCHOBE 3aKOHA Bubmmorexa [IOK
yp . peaxtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra30B
Bopna xak pactBoputens. HacbillieHHbIE
35 Y HEHACBIIIEHHbIE pacTBOpPbl. MaccoBas Bubmmorexa [JOK
t P pEL- https://m.edsoo.ru/ff0d5b40
J10JIs BEILIECTBA B pacTBOpE
16 dusnyeckre U XUMUYECKHE CBOMCTBA bubnuoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a
[IpakTuyeckas padora Ne 5 o reme
37 «IIpuroTtoBiieHrEe PacCTBOPOB C bubnmnoreka [JOK
OnpeAeNIEHHON MacCOBOM J101€H https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIICCTBAY
13 KontponbHast padora Ne2 o reme bu6nuorexa IIOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
19 Okcuapl: cocTaB, KiIaccupuKaus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUYECKHE CBOMCTBA
40 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664¢
OKCHJIOB
41 Kucnotsr: cocras, kinaccudukarus, bu6muoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
42 [Tonydyenue nu XuMHUUYECKHE CBOMCTBA bubnuoreka [JOK
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KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIaTypa,
43 CHOCOéBII) o q)eHI/IS{ XI/IMI/I‘IZEKI/IC bubmmorexa [TOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
44 OcHoBaHHUsI: cOCTaB, KiaccuuKarus, bubnuorexa [JOK
HOMEHKJaTypa https://m.edsoo.ru/ff0d67ca
45 CocraB ocHoBanwuii. [Tonsarue 00 bubmuorexa [JOK
HHOUKATOpax https://m.edsoo.ru/ff0d59e2
46 ITonyuyeHue u XMMUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHMUM https://m.edsoo.ru/ff0d67ca
47 ['eneTnueckas cBsI3b MEXKIy KilaccaMu bubnuorexa [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9as50
[IpakTuyeckast pabora Ne 6. Pemenue
43 AKCTICPUMEHTAIBHBIX 3314 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN»
bubnunoreka [JOK
49 O06001enre u cucTeMaTu3aIus 3HaHUI
- t https://m.edsoo.ru/00ad9cb2
KonTponbnas padota Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYIECKUX bubmorexa [TOK
. p https://m.edsoo.ru/00ad9¢la
COETMHEHUI
[TepBbIe MOMBITKY KIACCUPUKAITUU
51 XUMHYECKHX 3J1€MEHTOB. [loHsTHE O bubmorexa [TOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX HJIEMEHTOB
[Iepronnueckuii 3aKOH U
52 [lepuoanueckast cucteMa XMMUYECKUX Bubmmorexa [IOK
P https://m.edsoo.ru/00ada52c
anemenToB /1. . MeHneneeBa
53 XapakTepucThKa XUMHUYECKOTO bubnuoreka [JOK
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DJIEMEHTA 110 €0 MOJI0KEHUIO B
[Tepuonuueckoint cucreme /1. W.
Menneneena

https://m.edsoo.ru/00ada824

54 Ilepronsl, TPYIIIEL, TOATPYIIIEI bubmorexa LIOK
PHOJIBL, TPYIIIRL, HOATPY https://m.edsoo.ru/00ada52c
3nauenue [leproauyeckoro 3akoHa st
55 pa3BuUTHA Hayku U npaktuku. J[. W. bu6mmoreka [IOK
MenaeneeB — y4€HbIU, TEAAror U https://m.edsoo.ru/00ada96e
TrpaKIaHUH
56 Crtpoenue atomoB. COCTaB aTOMHBIX bubnmnoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHune 3NeKTPOHHBIX 000I0YeK
57 aToOMOB 3J1eMeHTOB Ilepuoandeckoi bubmorexa TIOK
pHoA https://m.edsoo.ru/00ada6bce
cuctemsl J[. 1. Menaeneera
PesepsuEIil ypok. O000IIIEHNE U
P P N but6mmoreka [IOK
58 cHUcTeMaTH3alys 3HaHMH /
. https://m.edsoo.ru/00adb33¢c
Bcepoccuiickast mpoBepouHas paboTa
KonTponsnas pabora Ne4 o teme
59 «Ctpoenune aromMa. XUMHUUECKasl CBI3b) bubmorexa [IOK
OIS STOMA. https:/m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi pabora
60 DIEeKTPOOTPULIATETLHOCTh ATOMOB bubnmnoreka [JOK
XUMHYECKHX DJIEMCHTOB https://m.edsoo.ru/00adaab8
61 HMonHasg xumMuueckas CBI3b bubmmorexa [TOK
https://m.edsoo.ru/00adac34
2 KoBaneHnTHas nosspHas XUMHYECKas bubnuorexa IIOK
CBS3b https://m.edsoo.ru/00adaab&
63 KoBasieHTHas1 HeNoJsipHAsk XUMUYECKast bubnuorexa [JOK

CBA3b

https://m.edsoo.ru/00adaab8
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but6mmoreka [IOK

o4 Creneib okucneHiA ! https://m.edsoo.ru/00adae28

65 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIC | bubnmoreka [JOK
peakuunu https://m.edsoo.ru/00adb076

bubnmoreka [JOK

66 Oxuciureny 1 BOCCTAaHOBUTEIN 1 hitps://m.c dSO(I)_.Iru 100adb076
PeseprubIiil ypok. O60011eHuE 1

67 CHUCTeMaTH3aIlrs 3HaHHUH 110 TeMe | bubmuorexa [JOK
«Crtpoenune atoma. XuMHYECKast https://m.edsoo.ru/00ad9cb2
cBs13b». KoHTponbHas paboTa.

68 PezepBHblit ypok. O000mIeHNE U | bubmuoreka [JOK

cUCTeEMAaTHU3al U 3HAHUU

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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9 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnsie | IlpakTuyeckne
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcesl
[lepuonnueckuii 3aKoH.

1 Ilepuonuueckas cucrema | bubnuorexa IIOK
XUMUYECKUX 3JieMeHTOB [[. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

. bubnuotexa [JOK
2 CBOMCTB XMMHUYECKHUX 3JIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukamnmst 1 HOMEHKIaTypa | bubnmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunbl XuMuuecko CBA3U U TUIIBI ) bubmmorexa [JOK
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Kontponbhas padora Nel o teme

5 «IToBTOpEeHue u yriayoieHne 3HaHu| 1 1
OCHOBHBIX Pa3/IeJioB Kypca 8§ Kiaccay

6 Knaccudukanus XuMuueckux 1 bu6mmoreka [JOK
peaKuii Mo pa3IMYHbIM MPHU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XMMHUYECKOMN

7 eakuu. IIoHsITHE O TOMOI€HHBIX U 1 Bubmaorexa ITOK
p ) https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIIHIX
[TonsiTHE O XUMUUYECKOM PABHOBECHH.

8 daxkTopsl, BIUAIOIINE HA CKOPOCTh 1 bubmmorexa TIOK

pbl, . p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKIUU U MOJIOKEHUE



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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XUMHUYCCKOI'0 paBHOBCCHUSA

OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC

but6mmoreka [JOK

9
peaKkuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOIUTUYECKOI
10 ncconuarmu. CUiIbHBIE U Cla0bIe bubnmorexa LIOK
A THATLIH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHrle ypaBHEHUS peaKIIUi bubnmorexa LOK
yp peart https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN bubmmorexa IIOK
puIl https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITIH
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIIEHUNA 00 bubnnorexa LIOK
pedl . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON AUCCOLUALINHI
14 ITonsgarue o ruaponse coaei buGnuorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHNe U CUCTEMAaTH3aIUs bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTryeckas padora Ne 1.
16 «Pemenne 3kcriepuMeHTaIILHBIX Enbmrorexa ITOK
p https://m.edsoo.ru/00addbfa
3aa49»
Kontponbnas padota No2 o teme
17 «INEKTPOIUTHYECKAST TUCCOLNAIINS bubnmorexa LIOK
p A HHATH. https://m.edsoo.ru/00addec0
XHUMHUYECKUE PEAKLIUU B PACTBOPAX»
O01asg xapakTepucTUKa raJIOreHoB.
18 XI/IMI/I‘—IGCKI;I@ CBI())I\/'ICTBa Ha IpuMepe buGnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposogopoa. CossiHast KMCIIOTa, bu6mmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XMMHYECKHE CBOMCTBA, MOJyYEHHUE,

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

pUMEHEHHE
[TpakTuyeckas pabora Ne 2 o Teme
20 «ITonyueHue COJISTHON KUCIOThI bubmorexa [TOK
' .. N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBONCTB»
Brruncnenus mo ypaBHEeHUsIM
21 XUMHUYECKHUX PEeaKIUi, eCIU OJUH U3 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO61as xapakTepuCTHKA dJIEMEHTOB bubnuorexa [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
ATOTpONTHBIC MOTU(DUKAIIH CEPHI.
3 Haxosxenue cepbl U €€ COeTMHCHUI bubnuoreka [JOK
B IIpUpPOJIe. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnmnoreka [JOK
($u3HYEeCKHEe U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepbl. CepHas KUCIIOTA,
25 dbuznyecKrue 1 XUMUYECKUE CBOKWCTBA Bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHUE
XUMHYECKUE peaKInH, JeKalle B
OCHOBE IIPOMBIIIJIEHHOTO CIIoco6a
26 MOJIyYEHUS] CEPHOU KUCIIOTHI. bubnuorexa IIOK
XHUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKaIoIIEH Cpeabl COETUHEHUSIMU
cephl
7 Brruucnenue MaccoBoii 10JIM BbIX0/1a bubnuorexa [JOK
NPOIYKTa pEaKLNU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepUCTUKA JIEMEHTOB bu6mmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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VA-rpynnsl. A30T, pacipoCTpaHEeHHE
B Ipupo/ie, Gu3ndecKue u
XUMUYECKHUE CBOWCTBA

https://m.edsoo.ru/00adeeca6

AMMUaK, ero pu3nIecKue u

bubnunoreka [IOK

29 XHMMHYECKHE CBOMCTBA, ITIOJIyYCHHE U
y https://m.edsoo.ru/00adf004
MpUMEHEHNE
[Tpaktrnyeckas pabora Ne 3 o Teme
30 «ITomyueHne amMmmuaKka, U3y4eHUE €ro bubmorexa HOK
. y » 13Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ pusndeckue u bubnuorexa [JOK
XHUMHUYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH
aMMOHHUS B KQUECTBE MUHEPATBHBIX

32 n00peHnii. XUMHUYECKOE buGnnorexa LIOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOMIEH CpeIbl
COCIUHECHUSIMH a30Ta
®docdop. Oxcun dhochopa (V) u

33 q)ocg)o pHa$I KI/ICJ'I((l))Ta q)(i)prl)sn(qezzxne u bubmmorexa [IOK

p L https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJyUYCHHE
Hcnonb3oBanue pocdaTos B

34 KaueCTBE MUHEPAJIbHBIX YI00pEHUH. bubnmnoreka [JOK
3arpsi3sHEHUE TPUPOTHOM CPeIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacopocTpaHeHUE B

35 npu 2,[[6 g)mnlr){ec;l)/le A XUMHUYECKUE bubnnorexa LIOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
16 Oxkcupel yraepoza, ux Gpusndeckue u bu6muoreka [IOK

XHUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJO0ru4ecKe NpoOIeMsl,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

37 VYronbHast KUcio0Ta U €€ Colu bubmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[TpakTnueckas padbora Ne 4 o Teme

13 "IlosrydyeHune yrieKucioro rasa. bubmuoreka [IOK
KadectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
HOH"

[TepBoHaYabHBIE TOHATHUS 00
39 OpPraHNYECKUX BEIECTBAX KaK O bubnnorexa LIOK
P https://m.edsoo.ru/00ae054¢
COCIMHEHUSX YIJIepoaa
40 KpemHuuii u ero coequHeHUs bubnmnorexa LIOK
P https://m.edsoo.ru/00ae080a
[TpakTuyeckas padora Ne 5. Pemenue

A1 AKCIIEPUMEHTAJIbHBIX 3a7a4 110 TEME bubnmnoreka [JOK
«Baxueiine HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
KonrponbHas padora Ne3 o reme

N but6mmoreka [JOK
42 «Baxueiie HeMeTauIbl U UX
https://m.edsoo.ru/00ac0e18
COCTMHEHUS
OO0m1as XxapaKTepUCTUKa XUMHUIECKUX
3JIEMEHTOB — METAJLJIOB.

43 Metannuueckas CBSI3b U bubnuoreka [JOK
MeTaInYeCcKast KpUCTalTInIeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4eCcKre CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJJIOB.

N but6mmoreka [IOK

44 DNEKTPOXUMHUYECKUN Psifl

HaIPSHKEHUN METaJUIOB

https://m.edsoo.ru/00ael 156
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O61ue crnocoOb! NOTyUYEHHUS
MmeTaiuioB. CiuiaBel. Berunciienus no

45 aBHEHUSIM XHUMHYECKUX PeaKIuil bubmorexa HOK
yp PeaKiu, https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COJACPIKUT
puMecHu
but6mmoreka [IOK
46 [ToHsiTHE O KOPPO3UHU METAIIIIOB
https://m.edsoo.ru/00ael1278
but6mmoreka [JOK
47 €JIOYHBIE METaJIbI
1 https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ TUAPOKCHIBI HATPUS U bubnuotexa [JOK
Kaaus https://m.edsoo.ru/00ae14b2
49 [llenouyHO3eMeTbHBIC METAIIBI — bubmuorexa [JOK
KaJIbIIMHA 1 MarHuit https://m.edsoo.ru/00ael5¢8
50 Bakueiine coeTUHEHNS KalbIHs bubnnorexa LIOK
4 H https://m.edsoo.ru/00aec15e8
51 O0001IeHrEe U CHUCTEMATH3AINS
3HAHUM
5 JKEcTKOCTh BOABI U CIIOCOOKI €& bubnuorexa [JOK
YCTpaHECHHS https://m.edsoo.ru/00ae1886
[TpakTuueckas pabora Ne 6 o Teme
g s N bubnuorexa [JOK
53 JKEcTKOCThL BOIEI U METOILI €6
" https://m.edsoo.ru/00aclae8
YCTpaHECHUS
Bbubnunoreka [JOK
54 Aitro 7
TTEOMMIHH https://m.edsoo.ru/00ae1c64
55 AM@oTepHbIe CBOWCTBA OKCUIA U bu6muoreka [IOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
b K
56 Keneso nonmoreka 11O

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TMIPOKCHIIBI U COJIU JKeJie3a

bubnunoreka [JOK

37 (IT) u xxeme3a (III) https://m.edsoo.ru/00ae35¢6
2 O06o011eHre U CHCTeMAaTHU3aIINS
> 3HAHUM
ITpaxTrueckas padota Ne 7. Permenue
59 AKCIIEPUMEHTANIbHBIX 3aa4 110 TEME bu6nuorexa IIOK
«Baxnenmue MeTajuibl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS
Boruncnenus no ypaBHeHUsIM
XUMHUYECKHUX PEaKIIHii, eCIH OJUH U3
60 peareHToB J1aH B U30BITKE UITU bu6nuorexa IIOK
COAEPKUT IpUMeCH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JU BbIXOJa MPOIYKTa
peakiuu
61 O000111eHrEe U CUCTEMATU3ALMS
3HaHUU
Kontponbhas padorta Ne4 no teme
62 «BaxkHennme MeTaJlIbl U UX
COEJIMHEHUS
63 BemectBa u Mmarepuansi B bubnuoreka [IOK
MOBCEJIHEBHOM )KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXKaIOIIEH Cpebl https://m.edsoo.ru/00ae4270
65 Posb xumuu B perieHun bu6mmoreka [IOK
AKOJIOTHYECKUX TIPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHbIit ypok. O600IIeHNE 1 bubnmnoreka [JOK
cHUCTeMaTu3alurs 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PeseprHbIil ypok. O6001mIeHIE 1 bubnuorexa [JOK
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cUcTeMaThu3alus 3HaHUKU
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJILHOM MIPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOIM
00pa3oBaTeJILHON MPOrPaMMbI OCHOBHOT'0O 00111€er0 00pa3oBaHus

1

IIo Teme: «HepBOHa‘-IaJ'IBHI)IG XUMHNYCCKUC ITOHATHS»

1.1

pacKpbIBaThb CMBICI OCHOBHBIX XMUMHYECKHMX IOHSATHI: aTOM,
MOJIEKyJIa, XUMHUYECKHH DJIEMEHT, MPOCTOE BEILIECTBO, CIOKHOE
BELIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOIHAas), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKyJIspHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas J0Ji1 XUMHUYECKOTO
JJIEeMEHTa B COEAMHEHUHU, MOJISIPHBIM 00BEM, XMMHUYECKas peaxius,
KIaccu(uKaus — peaknuid: — peakuu  COSAMHEHUs,  PeaKLuu
pa3loKeHUsl, peaklUy 3aMelIeHHs, peakiuuu oOMeHa, 5K30- U
SHIOTEPMHUYECKUE PEAKIMU, TEIUIOBOW >(PQEeKT peakuuu, pacTBop,

MaccoBasl J10Jis BeulecTna (IIPOLIeHTHAs KOHIIGHTPAIHs) B pacTBOpE

1.2

WIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYCCKUX MOHATUH H

NPUMCHATH 3TU MMOHATUA NIPU OIIMCAHUU BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

HUCTIOJIb30BATh XUMHWYCCKYIO CHMBOJIUKY JIsI COCTABJICHUSA (I)OpMy.]'I

BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUI

1.4

PacCKphIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCChI BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJAPHOI'0 Y4YCHHS, 3aKOHa

ABoraapo

1.5

OIPCACIIATh BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCIUHCHUAX

1.6

KJIaCCU(UIIMPOBATh XMMHYECKHE peakuuu (M0 YHCIy U COCTaBy

YUYaCTBYIOLIMX B PEaKIIUH BEUIECTB, M0 TEIJIOBOMY YPQEKTY)

1.7

BbIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChI

BC€IICCTB




1.8

BBIUMCIISTH MAacCOBYIO JIOJII0 XMMHMYECKOTO 3JIEMEHTa 1o (opmyie

COEIMHEHHUS,

1.9

BBIYUCJIATH MACCOBYIO JOJIIO BCHICCTBA B PACTBOPE

1.10

IPUMEHATh €CTeCTBEHHOHAYYHbIE METO/bl MO3HAHUSA — HAOJIOJCHHUE,
U3MEpPEHHe,  MOJEIMPOBAHME,  OKCIEPUMEHT  (peaJbHbli U

MBICJICHHBIN )

[To Teme: «BaxkHeiire npeaCTaBUTEIM HEOPTAHUYECKUX BEIIECTBY»

2.1

pacKpbIiBaTb CMBICII OCHOBHBIX XHMHUYCCKHX MMOHSTHM: OKCHun,

KHCJ10Ta, OCHOBAaHHUC, COJIb

2.2

OMPCACIIATE NPHUHAIJIC)KHOCTh BCUICCTB K OHpeIIeJ'IéHHOMy KJ1acCy

COEIMHEHMH 10 popMmyiaMm

23

KJIAaCCU(UITUPOBATH HEOPTAHUIECKUE BEIIECTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA
BEIIECTB pa3IM4YHBIX KJIACCOB, MOJATBEPKAas ONUCAHHE IpUMEpaMu

MOJIEKYJIIPHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUNA

2.5

MIPOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HX
Ka4€CTBCHHOI'0O COCTaBa, BO3MOXHOCTHU IIPOTCKAaHUA XHMUUYCCKHX

HpeBpaH_leHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

CJI€e40BaTh paBujiaM I10JIb30BAaHU XUMHYECKOU HOCY,Z[Oﬁ n
nabopaTOpHBIM 00OPY/JIOBaHHEM, a TakK)Ke IMpaBWIaM OOpaIieHus C
BCIICCTBAMHU B COOTBCTCTBUHM C HWHCTPYKOUAMU 110 BbIITOJHCHHUIO
na6opaTopHr,1x XUMHYCCKUX OIBITOB IO IMOJYYCHHUIO H CO6I/IpaHI/IIO
ra3o00pa3HbIX BEMIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOpOB € ONPEACTIEHHOM MacCOBOM JOJIEM pacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 10
pacno3HaBaHUIO pPACTBOPOB WIeJloYed W KUCIOT C IOMOIIbIO

WH/IUKATOPOB (JIakMyC, (heHoIpTaNenH, METUIIOPAHXK U JAPYTHUE)

2.7

IMPOBOAUTD paC‘léTH 10 YPaBHCHHUIO XHUMHYECKOMN peaknuun

I[To Teme: «Ilepuonmueckuii 3akoH u Ilepuomuyeckass cuctema
xumuyeckux snementoB JI. M. MengeneeBa. CtpoeHue aTOMOB.

Xumudaeckas cBsi3b. OKHCINTENLHO-BOCCTAHOBUTEIIHLHBIE peaKuumn»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHSATHN: AIpO aToMa,
JNEKTPOHHBIA CJOW aroma, aroMHas OpOHWTalb, pPaIUyC aroma,

XUMHYECKass CBA3b, IOJIsIpHAsd W HEIOJIsIpHasd KOBAJCHTHas CBA3b,




3JIEKTPOOTPULIATEIBHOCTh, HWOHHAsl CBSI3b, HMOH, KAaTHOH, AaHWOH,

CTCIICHb OKHCJICHUA

3.2 KJIACCU(UITMPOBATH XUMUYECKUE DIIEMEHTHI
OMMCHIBATh M XapaKTepu3oBaTh TabnuuHyro ¢opmy Illepuonnyeckoit
CHUCTEMbl XMMHYECKUX OJJIEMEHTOB: pa3iN4aTh TMOHITHS «TJaBHas
33
noarpynma (Arpymnma)y u «mnobounas mnoarpynma (brpymma)y,
«MaJble» U «OOJIbIINE)» TEPHUOIBI
packpeiBaTth cMbich llepmoamueckoro 3akona J[.M. MeHnneneena:
14 JEMOHCTPUPOBATh NOHUMAHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
' XMMHYECKUX OJJIEMEHTOB OT HUX TNoJoXkeHus B Ilepuoanueckoit
cucreme
COOTHOCUTh  O0O3HAueHUs, KOTOpble HMMEITCS B  TaliuIe
«lleprognyeckass  cucreMa  XUMUYeCKUX  sneMmentoB  JI.U.
3.5 MeHneneeBa» C¢ YHUCIOBBIMH XAPAaKTEPUCTHUKAMU CTPOEHHsS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsij sjapa, o0lnee Yucio
AJIEKTPOHOB U pacnpeaeNieHue X MO0 ANEKTPOHHBIM CIIOSIM)
36 OTIpENIeTISATh  CTETEeHh  OKUCIEHUS  JJIEMEHTOB B OMHApHBIX
' COETMHEHUSX
37 OTpeAeNATh BUJ XHUMHUYECKON CBs3W (KOBaJCHTHAasT W HMOHHAs) B
' HEOPTaHUYECKUX COCTMHEHUSIX
9 KJIIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOCHHSI OCHOBHOM
NpoBePsSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabrarta

1

Ilo Teme: «BCHICCTBO U XUMHWYCCKasA pCaKIus»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TOHSITHHA: pacTBOD,
AJIEKTPOJIMTHI, HEIIEKTPOIUTHI, AJIEKTPOJIUTHYECKAs UCCOLUAIINSA,
peaKki MOHHOTO OOMEHa, KaTaln3aTop, XUMHUYECKOE PAaBHOBECHE,
o0OpaTumblie u HeoOpaTUMbIe peakuuuy,
OKHCITUTEIThHOBOCCTAHOBUTEIIEHBIC peaxIum, OKHCITUTEITb,
BOCCTAHOBHTENIb, OKHCIIEHHE ¢ BOCCTaHOBJICHUE, aJUIOTPOIHS,
am(poTepHOCTh, XUMHUYECKas  CBs3b  (KOBaJCHTHas, HOHHAas,

MeTaHHI/I‘IeCKaﬂ), KpucTaJlliIn4eCKasi peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKiuu

1.2

WIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHMHWYCCKHUX MOHATHUA U

IIPUMCHSTD O9THU IIOHATHS ITPU OINMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS DJIEKTPOJUTHUECKOW IUCCOLMALUN KHCIIOT,
LIeJI0YEH M COJIEH, IOJIHBIE M COKPAILEHHBIE YPaBHEHHUs DPEaKLMM

AOHHOI'0 0OMeHa

1.4

PacCKphIBaTh CYIIHOCTH OKHCIIHMTCIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ

MIOCPEICTBOM COCTABJICHUS 3JICKTPOHHOTO OaJlaHCca STHX peakLuit

1.5

IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XMMUYECKON pPEaKLUU

Ilo temam: «HemeTamnel U HUX COSAMHEHHUSI» U «MeTamabpl U HX

COCOAUHCHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CHIEITU(PUICCKIE XUMUICCKUE
CBOMCTBa TMPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIasi OMUCAHHE
npuUMeEpPaMu MOJICKYJISIPHBIX M MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIUX

XUMHNYCCKHUX peaKHI/Iﬁ

2.2

COCTAaBJIAITh YPAaBHCHUA pCaKHI/Iﬁ, IMMOATBCPKAAOINX CYHICCTBOBAHUC

TeHETHYSCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

23

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUA,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHUSAX

24

cJIe0BaThb paBujiam I10JIb30BaHUA XUMHYECKOU HOCYHOP'I n
1abopaTOpHBIM 00OPYJIOBaHHWEM, a TaK)Ke MpaBWIaM OOpaImieHHs C
BEIIECTBAMH B COOTBETCTBUH C HWHCTPYKIUSMHU IO BBINOJIHEHUIO
na6opaTopHr,1X XUMHYCCKUX OIBITOB II0 IMOJYYCHHUIO H CO6I/IpaHI/IIO

T a3006pa3HBIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOTO 1“8.33)

2.5

OPOBOJUTh pEaKlHMM, MOATBEPXKIAIONIMEe KadyeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACIO3HABATH OMNBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoauia, kapbonar, docdar, cuiukar, cynbdar,
THJIPOKCUAMOHBI, KaTHOHBI aMMOHHS, WOHBI M3yYEHHBIX METAIJIOB,

IMPUCYTCTBYIOIIHEC B BOAHLIX pACTBOPAX HCOPIraHNUYCCKUX BCIICCTB

[To Teme: «XuMHS 1 OKpY>Karolas cpea

3.1

pacKphIBaTb CMBIC] OCHOBHBIX XuMuueckux mnouatui: [IJIK

BCIICCTBA; KOPPO3UsA MCTAJIIIOB

3.2

NOPpUMCHATH OCHOBHBIC OIICpalluU MBICITUTEIbHOM JACATCIIBHOCTH —




aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMATH3aIUIO,
BBISIBJICHHE TNPUYUHHO-CJIECIICTBEHHBIX CBSI3eH — JUIS HW3YYCHHS
CBOfICTB BCIICCTB N XHMHUYCCKHUX peaKHI/H\/’I; €CTCCTBCHHOHay‘-IHI>IC
METOJIbl TO3HAHUS — HaONIOICHHWEe, W3MEpeHUe, MOJAETUPOBaHUE,

9KCIIEPUMEHT (peabHbI U MBICICHHbIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaAaHUSA

1

HepBOHa‘laJIBHLIe XUMHUYCCKUC ITOHATHA

1.1

[TIpenmer xumuu. Ponb XMMUM B )KM3HM 4elloBeKa. XUMHS B CHCTEME HayK.
Tena u BeuiectBa. Puznyeckrue CBOICTBA BEIIECTB. ArperarHoe COCTOSIHHE

BCIICCTB

1.2

ITousrue o MCTOJaX MMO3HAHHUA B XUMHH. Uuctele BEICCTBA U CMCCH. Crioco05b1

pas3aeneHus cMecen

1.3

ATOMBI W© MOJICKYIJIBI. Xumuueckne d3aeMeHThl. CHUMBOJIBI  XUMHYECKUX

371eMeHTOB. [IpocThie U cloKHbIE BEeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuyeckasi popmyiia. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JE€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHocuTenbHas  aTOMHasg — Macca.
OtHocHTenbHAs MOJIEKYJIApHas Macca. MaccoBas 10JI1 XUMHUYECKOTO DJIEMEHTA

B COCAMHCHUU

1.5

KomunuectBo BemectBa. Moisib. MossipHas macca. B3auMocBsI3p KOJIMYECTBA,
Macchl W 4YMCIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacu€rsl mo dopmynam

XUMHUYECKHUX COSAUHECHUM

1.6

du3nyeckue U XUMHUYECKUE SBICHHS. XUMHUYECKas peakuus U €€ IPU3HAKU.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUUYECKHe ypaBHeHUs. Knaccupukanus

XUMHUYECKHX PeaKIHil (COeTnHEHUS, pa3TI0KEeHUs, 3aMeIIeHUs, 00MEHa)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH NOCYAOH, C IpaBUiIaMu
pabotel B naboparopun u TpuéMaMu oOpamieHuss ¢ Ja00paTOPHBIM
o0opyZOBaHHEM, H3yuYe€HHE U OINucaHue (QU3NYECKUX CBONCTB 00pasIoB
HEOpPraHMYECKUX BeUIecTB, HaOmroneHue Qu3nueckux (TUIaBICHUE BOCKA,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIKE, KUMEHUE U KOHICHCALUs BOJbI) U
XUMUYECKUX  (TOpEHHME  CBEYM, MPOKAIMBAHME  MEIHOM  MPOBOJIOKH,
B3aUMOJICKICTBUE MeJla C KHCJIOTOW) SIBJICHWW, HAOJIOJIEHWEe W OIUCaHue
MPU3HAKOB TMPOTEKAaHUS XUMHUYECKUX peakiuil (pa3nokeHwe caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPUAOM Oapus, pa3ioxKeHHe
ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aMMOJICUCTBHUE Keje3a C PaCTBOPOM

comm meau(Il), n3yuenne cnocoOoB pazneneHus: cMecei (C MOMOIIbI0 MarHuTa,




(buapTpOBaHUE, BBIMAPUBAHKE, TUCTUIUIALMS, Xpomatorpadus), MpoBeIeHUE
OUYMCTKU MOBAPEHHOU cOJH, HAOIIOICHUE U OMTUCAHHUE PE3YJIbTATOB MPOBEACHUS
OIbITa, WUIIOCTPUPYIOLIEr0 3aKOH COXPAHEHMsI MaccChl, CO3/laHuEe Mojiesel

MOJIEKYJI (IIapOCTEPHKHEBBIX )

Baxneiimme NpeACTAaBUTCIIN HCOPIraHNMYCCKUX BCHICCTB

2.1

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopon — sneMeHT M IpocToe
BemiecTBo. HaxoxneHue kuciopona B mpupone, GU3NYecKHe W XUMHYECKUE
cBoiicTBa (peakuuu ropenusi). Okcuapl. [Ipumenenue kuciaopona. CrnocoObl
MOJYYEeHUsI KHUCIOpoJa B JIaOOpaTOpUM W MPOMBINUIEHHOCTH. KpyroBopor

Kkucaoposa B mpupojie. O30H — amuioTpornHas MoaupuKaius KUCIopoaa

2.2

TennoBoii 3G HEeKT XUMUIECKON peaKIiK, TEPMOXUMUYECKHE YPaBHEHUS, IK30-
" SHAOTCPMHUUCCKHUEC PCAKIINH. Tomnmuso: YIrojib U MCTaH. 3anﬂ3HeHI/Ie BO3/yXa,

yCUJICHHE TApHUKOBOTO 3 (deKTa, pa3pyIieHHe 030HOBOTO CIIOs
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Bogopon — anemMeHT u mpoctoe BeriecTBO. HaxokieHue BOaoOpojia B MPHPOIE,
Gu3MYecKue W XHMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TOIYYCHUS.

Kucnots! u conu

2.4

Monsipablit 00BEM ra3oB. Pacu€Tbl 10 XUMHUYECKUM YpaBHEHUSIM

2.5

®usnyeckue CcBoWcTBAa BOAbl. Boma kak  pacTBopuTenb. PacTBOpBI.
HacplieHHble 1 HEHACBILIEHHBIE PAacTBOPHI. PacCTBOPUMOCTh BELIECTB B BOJE.
MaccoBast n0as BellecTBa B pacTBOpE. XHUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B Npupose M B KU3HU uenoBeka. Kpyrosopor
BOABl B IpuUpoJe. 3arps3HEHHEe NpHUpOAHBIX BoA. OxpaHa M OYMCTKa

MMPUPOIHBIX BOJ

2.6

Knaccudukanus neopranmueckux coeauHenuid. Oxcunapl. Krnaccuduxarus
OKCHJIOB:  cojieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIE, aM{(OTepHbIe) U
HeconieoOpazyromue. Homenknarypa okcugoB. dusnueckue U XUMHYECKHE

CBOMCTBA OKCUOB. [lomyuenue okcuaoB

2.7

OcnoBanus. Knaccudukauus ocHOBaHMHA: WIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKHE CBOMCTBA

ocHoBaHui. [loyyenure ocHOBaHUI

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucnor. dusnueckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Pang axktuBHocth MetauioB H.H. bekerosa.

HonyquI/Ie KHUCIIOT

2.9

Comu. Homenknatypa coneil. @u3nuecKMe U XUMUYECKHUE CBOMCTBA COJICH.

[Tonydenue coneit




2.10

I'eneTmyeckas CBA3b MCXKAY KilaCCaMU HECOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XWMHUYECKUH  OJKCIIEPUMEHT: KAayeCTBEHHOE ONpPEAEIICHUE  COACPKAHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHHE U H3Yy4YEHUE
CBOICTB KHCJIOpOJa, HAOMIOEHNE B3aUMOACHCTBUS BEIIECTB C KUCIOPOJOM U
yCIIOBHSI BOBHUKHOBEHUS M MPEKpalleHus: ropeHus (moxapa), 03HaKOMJIEHHUE ¢
oOpa3liaMu OKCHUJIOB M OIHMCAHHE UX CBOMCTB, IMOJy4Y€HUE, COOMpaHHE,
pacro3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpoJa (IFOpEeHue), B3auMojeiicTBHE
Bozopoaa ¢ okcuaom meau(ll) (Bo3aMOKHO MCTOIB30BaHUE BUICOMATEPUATIOB),
HaOroleHue 00pa3lioB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEI0BaHUE
OCOOEHHOCTEHl  pacTBOPEHHs BELIECTB C PA3IMYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEIEIEHHONM MACCOBOM JOJIEH PaCTBOPEHHOIO
BELIECTBA, B3aUMOJAEWCTBHE BOJbI C MeETallaMU (HAaTpUEM M KaJbLHEM)
(BO3MOXXHO MCIIOJIb30BaHME BMJICOMAaTEpUANIOB), ONpEAEICHUE pPacTBOPOB
KUCIOT W IIEJOYEed C IOMOIIBI0 WHJIMKATOPOB, HCCIEI0BaHUE OOpa3IoB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCOB, HAOIIOAEHUE W3MEHEHUs
OKpPAacKM HHJIUKATOpPOB B pacTBOpax KHUCIOT U INEJIOYeH, H3ydeHHE
B3aumojeiicteua okcuga meau(Il) ¢ pacTBopom cepHOM KHCIIOTBHI, KUCIOT C
METaJUIAMH, PEAKLUN HEUTpaIUu3aliy, I0Jy4YCHUE HEPACTBOPUMBIX OCHOBAHM,
BBITECHEHHE OJHOIO0 MeTalla JAPYT'MM M3 pacTBOpa COJIM, PpELICHHE
AKCIEPUMEHTAJbHBIX 3a/1ay 1o TeMe «BakHellne Kiacchl HEOPTaHUYECKUX

COEIUHEHUIN

ITepuoanueckuii 3akoH u [leproanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
.. MenaeneeBa. CtpoeHre aToMoB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCaAKIINN

3.1

[lepBble TOMBITKM KIaCCU(PHUKALMU XUMUYECKUX djeMeHToB. llonarue o
Ipynnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIC MeTasllbl,
raJIOTeHbl, MHEPTHbIE Ta3bl). DJIEMEHThl, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCUIBI U TUAPOKCHUIBI

3.2

Ilepuoanueckuii 3akoH. [lepuonnueckas cucteMa XMUMUYECKUX 3J1eMeHTOB J[. 1.
Menpeneesa. KopotkonepuoaHas u JUIMHHOTIEPUOAHAS (bopMbI
Ilepuoanueckot cucrembl xumMuueckux oanemeHtoB J[.M. Menzaeneesa.
Ilepumonbr u rpynnsl. @U3HYECKUI CMBICI HOPAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa U rpyuribl 3JICMCHTA

3.3

Ctpoenne atomoB. CocTtaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHsl. CTpoeHue

SJICKTPOHHBIX 000JI04YEeK aTOMOB MEPBLIX 20 XMMHYECKHX DJIICMEHTOB




Ilepnonnueckon cucremsl .M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO

AJIEMEHTA MO ero noyoxeHuto B Ilepuoanueckoii cucreme [[.1. Menneneesa
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3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XHWMHMUYECKUX 3IJIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB MO TIpynmaM H IEPUOJAM.
3nauenue [lepuoanueckoro 3akoHa u llepronnyeckoil CUCTEMbI XMUMHUYECKHUX
AJIEMEHTOB ISl pa3BUTHA Hayku W npaktuku. .M. MenneneeB — y4€HbIl U

I'paKIaHHuH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (monsipHass M HEMOJSpHAas) CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAas CBSI3b

3.6

Creneup okucieHus. OKHCINTECIFHOBOCCTAHOBUTEIIHHEIC pCaKkuu. Hpoueccm

OKHCJICHHS B BoccTaHOBICHHA. OKUCINTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMHUYECKUH OKCIIEPUMEHT: HW3y4YeHHE OOpa3IOB BEMIECTB METAUIOB H
HEMETAJIOB, B3aWMOJICMCTBUE THUAPOKCHJA LIMHKA C PACTBOpPaMU KHCIOT M
1IEJI0Y€eH, MPOBEAEHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIIHHO-

BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ (F OpPCHHUC, pCAKIIUU PA3JIOKCHUA, COC,[[I/IHCHI/I}I)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

BemectBo n xumuueckas peakuus. Ilopropenue

1.1

IIepuonnueckunt 3akoH. Ilepuoauyeckas cuctema XuMu4eckux snemenTos J1.1.
MenpeneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB
XUMUYECKUX BJEMEHTOB IMEpPBbIX TPEX MNEPUOJOB, Kalusd, KaJdbLUsi H UX
COCMHEHHII B COOTBETCTBUU C IMOJOKEHUEM 3JIeMEHTOB B llepmoamueckoii

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHune BeliecTBa: BHJAbl XUMHYECKOM CBsI3U. THIBI KPUCTAUIMYECKUX
PEmETOK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJA XUMUYeCKOH cBs3u. Kiaccudukanuus u HOMEHKIIaTypa HEOpraHMYeCKUX
BELIECTB (MEXAyHapoJHas U TpUBHaJIbHAs1). XMMHUYECKHUE CBOMCTBA BEILIECTB,
OTHOCAILMXCA K PA3IMYHBIM  KJIACCaM  HEOPraHWYECKUX COCIUHEHMH,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Krnaccugukanys XuMu4ecKux peakiid Mo pa3IudyHbIM MIpU3HAKaM (110 YHCITy U
COCTaBy YyYacTBYIOLIMX B PEAKLMU BEIIECTB, MO TEMIOBOMY 3(deKTy, Io

W3MCHCHHIO CTCIICHEH OKHMCICHUS XHMHYCCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




0 y4YacTHIO Karajau3aTopa). OJK30- ¢ JIHJAOTEPMUYECKHUE  PEaKIIuH,

TCPMOXUMHNYCCKUC YPABHCHUS. IIonsatue o CKOpPOCTH XUMHYECKOU pcaknuuu

1.4

ITonstue 00 O6paTI/IMI>IX u HCO6paTI/IMHX XUMHUYCCKUX PCAKIUAX. ITonstue o
TOMOTI'CHHBIX U I'CTCPOrCHHBLIX PCAKIHAX. IlonsiTHE 0 XHUMHYSCKOM PaBHOBCCHMU.
q)aKTOpLI, BJIMAIOINHUE Ha CKOPOCTb XUMHYECKOM p€akuun H II0JIOKCHUC

XUMHYCCKOI'0 paBHOBECHUA

1.5

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcakuuu, BJIGKTpOHHHﬁ OajaHc
OKHUCIIMTEIILHO-BOCCTAHOBUTEIILHOM pEaKiuu. CocraBneHue ypaBHCHI/Iﬁ
OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C HUCIOJB30BaHHECM MCTOJA

QJICKTPOHHOTI'O OajnaHca

1.6

Teopust 3JIEKTPOJIUTHYECKON AUCCOIUALIMK. DJIEKTPOJHUTHI U HEIJIEKTPOJIMUTHI.
Karnonsl, annonsl. MexaHu3M QUCCOLMALMU BEUIECTB C Pa3INYHBIMU BUJAMU
xuMmuueckoi cBszu. CreneHb quccounanuu. CUIIbHbBIE U clla0ble 3JIEKTPOJIUTHI.
Peakuun MoHHOTO OOMeHa. YCIOBHS MPOTEKaHMs PEeaKIMi MOHHOTO oOMeHa,
MOJHBIE M COKpalI€éHHbIE WOHHBIE ypaBHEHUs peakuuid. CBOWMCTBa KHUCIOT,
OCHOBaHMH W COJel B CBeTE NPEACTABICHUNA 00 3SICKTPOTUTHUYECKON

nuccounanuu. KauectBeHHble peakiiy Ha MOHBI. [loHsTHE O THAPOIU3E coei

1.7

XuMH4ecKuit OKCIICPUMCHT. O3HAKOMIJICHUEC C MOJACIAMU KPHCTATINIMYCCKUX
pPEIIETOK HEOPTraHMYECKUX BEIIECTB — METAUIOB U HeMeTaioB (rpadura u
anMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpHsi); UCCIEIOBAaHUE 3aBHCHUMOCTH
CKOPOCTH XHWMHYECKOM peakluh OT BO3ACUCTBUSA pPa3IMYHBIX (HAKTOPOB;
WCCIIEZIOBAaHNE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  IpoOIecca
JUCCOLMAIMN  KHUCIIOT, IIEeNo4Yei © coleil  (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEPUAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs peaKlnii MOHHOTO 0OMeHa (0O0pa3oBaHUE OCaJKa, BhIICICHUE ra3a,
oOpa3oBaHHe BO[Ibl); ONbBITOB, WJUIIOCTPUPYIOLIUX TMPUMEPHI OKHCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX peaKIMii (TOPEHHE, PEaKIMu PA3I0KEHHS, COCIUHEHUS);
pacro3HaBaHUE HEOPTAHWYECKUX BEIICCTB C MMOMONIBI0 KAUeCTBEHHBIX peaKIni

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

HemeTannsl ¥ ux coeIMHEHUS

2.1

OOmast  xapakTepucTuka rajoreHoB. (OCOOCHHOCTM CTpPOEHHMs aTOMOB,
XapakTepHbIe cTerneHu okuciaeHus. CTpoeHne u (pu3nIecKre CBOMCTBA MPOCTHIX
BELIECTB — TaJOreHoB. XHMMHUYECKME CBOICTBAa Ha IpUMEpe XJopa
(B3auMozelicTBHE € MeETalllaMu, HEMETAJUIAMM, LIeJI04aMu). XJIOPOBOAOPO.

CongHasi KMUCJIOTAa, XUMUUYECKHUE CBOMCTBA, MOJYyUYCHHUE, MpUMEHEHHE. [leiicTBue




XJI0pa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M uesOBeKa. BaxkHenmme XJIOpUIsl U UX

Hax0’JICHUE B MPUPOJIE

2.2

OO6mass xapaktepuctuka 31neMeHToB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHBIE CTETIeHN OKucieHus. CTpoeHne u (pu3myecKkue CBOMCTBA
MPOCTBIX BEHIECTB — KHUCIOPOAA M CEphbl. AJUIOTPOMHBIE MOAU(PUKAIUU
KHCJIOpOJIa U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOpPOMA, CTPOCHHE,
¢busznueckue M XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK IMPEACTaBUTEIH
KHCJIOTHBIX OKCHIOB. CepHas[ KHCJIOTa, (1)I/I3I/I‘-ICCKI/IG 1 XUMHYECKHE CBOICTBA
(obmuMe Kak mMpeAcTaBUTENS Kjacca KHCIOT U creruduieckue). XuMHUUeCKHe
peakuuy, JeXalue B OCHOBE IPOMBILUIEHHOIO crnoco0a MOJIy4YeHHUs] CepHOU
kuciotel. [Ipumenenue. Conu cepHOM KHCIOTHI, KayeCTBEHHAsl peakius Ha
cynb(ar-uoH. HaxoxaeHue cepel U €€ COCNMHEHUH B MPUPOJE. XUMUYECKOES
3arpsi3HEHUE OKPYIKAIOUIeH Cpellbl COeNMHEHUSIMU cepbl (KUCIOTHBIE TOX[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CITIOCOOBI €0 MPEI0TBPAIICHUS
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OOmast xapakrtepucTuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIICHUA. A30T, paCIIPOCTPaHEHUE B IIPUPO/IE,
¢usnveckne U XuMu4eckue cBoicTBa. Kpyrosopor asora B mpupoze. AMMHUAK,
ero ¢u3M4ecKkue W XMMUYECKHE CBOICTBa, MojyuyeHHe M npumeHeHue. Conu
aMMOHUs, HX (u3nyeckMe ¥ XHMHUYECKHE CBOICTBa, MpPHUMEHEHHE.
KauecTBeHHas peakuus Ha MOHBI aMMOHHA. A30THas KUCJIOTA, €€ IMOJyYeHHE,
¢usnyeckue M XMMHYECKHE CBOicTBa (0OIIME Kak IpeacTaBUTENs Kiacca
KUCIOT U crneuuduyeckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBE MHHEPAJbHBIX yIO0OpeHU. XUMHUECKOE 3arpsi3HEHHE OKpY’KaloIen
cpelbl COETMHEHNUAMU a30Ta (KUCIOTHBIE JTOKIH, 3arpsI3HEHUE BO3/lyXa, IIOYBBI

1 BOJOEMOB)
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®ocdop, amtorponHsle Mogudukanuu (ocdopa, puzndeckrne U XUMUYECKHE
ceorictBa. Oxcupn dochopa(V) u docdopHas kucnora, Qusndeckue u
XMMUYECKHE CBOMCTBa, mosydeHue. Vcnonb3oBanue ¢ochaToB B KayecTBe

MUHEPAJIbHBIX y100peHui

2.5

OObmas xapaktepuctuka 3yeMeHToB [VA-rpynmbel. OcoOE€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTEMEHW OKUCIEHUS. YTIJIepon, ajuIOTPOIIHBIE
Moau(HKAINK, PACIPOCTPaHCHHE B TpHUPOJE, (PHU3UYECKHe W XUMHUYCCKUE
cBoiicTBa. Ancop6uus. Kpyrosopor yriaepona B nmpupoze. OKcHIbl yriiepoaa,
ux (1)I/I3I/I‘-ICCKI/I€ U XUMHUYCCKUC CBOﬁCTBa, ﬂeﬁCTBHG Ha JXWBBIC OpPraHU3MBbI,

TMOJIYUYCHHUEC U IIPUMCHCHUC. DKOJIOTHYECKHUE HpO6JICMBI, CBA3aHHBIC C OKCHJI0OM




yriepona(lV); rumote3a rino0aqbHOTO TMOTEIUICHHUS KIWMAaTa, NapHUKOBBIN
apdekr. YrompHas Kuciota u €€ colu, uX (U3NYECKUE U XUMHUYECKUE
CBOICTBa, mojyuyeHue U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHart-
nonbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAHIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3SAHCTBE

2.6

[TepBoHauaNbHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCAMHCHUSIX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTWJIEH, STaHOJ, TJIHIEPUH, YKCyCHas
kuciora). MIx cocraB u xumuyeckoe cTtpoeHue. llonstue o OuoIoruyecku
BAKHBIX BEILIECTBAX: XHUpax, OeNKax, yrieBoJax — W HUX POJIU B KHU3IHU
yernoBeka. MarepuaibHOe €IWHCTBO OPraHMYECKUX U HEOPTaHHMYECKUX

COCIMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IMOIy4YCHHE U
npumenenne. CoenuHeHus KpeMHHUS B mpupojge. OOmme mpeacraBieHus o0
okcune kpemuusA(IV) u xpemuueBoit kuciore. CHIMKATHI, UX UCIIOJIb30BAHKE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BakHEHIIHEe CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. [IpobGnembr Ge3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOP’I KHU3HHU

2.8

XUMUYECKUN SKCIEPUMEHT: H3y4YeHHE OO0pa3l0B HEOPraHMYECKUX BEILECTB,
CBOMWCTB COJITHOM KHCJIOTBHI; NMPOBEACHUE KAYECTBEHHBIX PEAKIUU HA XJIOPH]-
MOHBI M HaOJIOJICHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTPaKAIOIINE
¢u3nyecKre 1 XMMUYECKHE CBOIMCTBA raJlor€HOB U UX COEAMHEHUN (BO3MOXKHO
UCTOJIb30BAHUE BHJICOMATEPUANIOB); O3HAKOMJICHME C O0paslaMHu XJIOPUIOB
(ramoreHHnI0B); O3HAKOMJICHHE C oOOpasllaMu cepbl U €€ COeIUHEHUSIMHU
(BO3MOXKHO ~ HCIIOJIb30BaHME BHJEOMAaTepHaliOB); HAOIIOJEHHE Mpoliecca
oOyrauBaHUs caxapa MoJ JEHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOM KHCIOTHI;
U3y4YeHHe XMMUYECKHX CBOMCTB pa30aBIeHHOW CEpHOM KHCIOTHI, MPOBEICHHE
KaueCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaOlIoJeHHe mpu3Haka eé
NPOTEKaHMs; O3HAKOMIIEHHE C (PU3NYECKUMU CBOICTBaMU a30Ta, Gocdopa u ux
COEIMHEHUN (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPUANIOB), O0pa3lamu
a30THBIX U (ochHOPHBIX yA0OpeHUI; TOTyYeHue, cCOOupaHue, paclo3HaBaHue U
U3y4YeHHE CBOMCTB amMMHaKa; IPOBEJCHHE KAaueCTBEHHBIX peakUuil Ha HOH
aMMOHUSI U (ochaT-uOH M U3yuyeHHE NPU3HAKOB HUX MPOTEKaHMS,
B3aMMO/JICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHMCIIOTHI C MebI0 (BO3MOXKHO
UCIOJb30BAHUE BHUIEOMATEPUANIOB); M3YUYEHHE MOJENeH KPHUCTAIIMYECKUX
pem€érok anMasa, rpaduta, (¢QyJIEpeHa; O3HAKOMJIEHHE C IIPOLECCOM

ancop6u1/m paCTBOpéHHHX BCIICCTB aKTUBHUPOBAHHBIM YT. €M U YCTpOﬁCTBOM




IIPOTHBOra3a; IOJy4EeHUE, COOMpaHHe, paclo3HaBaHME MU M3Y4YECHUE CBOMCTB
YIJIEKUCIIOTO Ta3a; IPOBEJCHHE KayeCTBEHHBIX peakluii Ha KapOoHaT- H
CWJIMKAT-UOHBl M M3yYEHUE IPU3HAKOB HX MPOTEKAHUS; O3HAKOMIIEHHE C
MPOAYKIHUEN CHIMKATHOM IPOMBIIIJIEHHOCTH; PEIIEHUE SKCIIEPUMEHTAIBHBIX

3aj1a4 110 TeMe « BakxHene HeMeTaUIbl U UX COETUHEHU

Mertamisl 1 uX COCIUHCHUA

3.1

OO01mmast xapaKTepUCTUKa XUMUYECKHIX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nojoxxenus B llepuoamdeckoid cucteMe XuMHueckux diementoB JI.H.
MenneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTaIIOB. MeTamnyeckast CBsi3b U
METAJUTMYECKass  KpUCTAUTMYECKass pemiérka. DJICKTPOXUMHYCCKUU s

HaIIpsKEHUN METaJUIOB

3.2

dusznuecKkue ¥ XUMHUECKUE CBOMCTBA MeTaiioB. O0Iue crocoObl NOIydYeHHUs
MeTa/uioB. [IoHATHE 0 KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, UyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH
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lenounsle MeTayuibl: nosiokeHue B Ilepuonuyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MeHneneeBa; CTpoeHHE UX aTOMOB; HAaXOXACHHUE B IIPHUPOJIE.
duznyeckre 1 XUMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIbI U
TUAPOKCUABI HaTpus M Kanud. [IpuMeHeHMe IIEeNOYHBIX METAUIOB M HX

COEeIUHEHUN

3.4

Illenoyno3eMenbHbIE  METaIbl MarHuii W KajJdblIMA:  TOJIO)KEHHUE B
[Iepuonnueckon cucreme xuMmuueckux aneMeHToB J1.1. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXKJIeHWE B npupone. PU3MYECKHUE U XUMHUYECKHE CBOMCTBA
MarHus W Kaublius. BakHelmne coeauHeHUs Kaiublus (OKCHA, THIPOKCHI,

comn). JKECTKOCTh BOJIBI M CTIOCOOBI €€ yCTpaHEHUs

3.5

Amomunuit: nonoxkenue B Ilepuoauueckoil cucTeMe XUMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; cTpoeHUE aroma; HaxoxkaeHue B mnpupone. dusnueckue u
XUMUYECKHUE CBOMCTBA aFOMUHMSI. AM(OTEpHBIE CBOICTBA OKCHJIA U THIPOKCHIA

AJIFOMHHUA

3.6

Keneszo: nonoxenne B [lepuoanueckoi cucreme Xxumudeckux snemeHTon J[.M.
MeHgeneeBa; CTpoeHHE aTOMa; HaxoXKJIeHue B mpupoae. Dusznueckue u
XUMUYECKHE CBOWMCTBa kene3a. OKcuapl, THAPOKCUIb U conu kene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJIyYEeHUE

3.7

XUMHUYECKUN 9KCIICPUMCHT: O3HAKOMIICHHUC C 06pa3uaM1/1 METAJIJIOB M CIIJIaBOB,

ux (U3MYEeCKUMH CBOMCTBAMM; H3Yy4YEHHE pEe3yJbTaTOB KOPPO3UH METAJIOB




(BO3MOXHO HCIIOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUS OKCHJAa KalbllUsi W HATpus C BOAOW (BO3MOXKHO
WCIIOJIb30BAaHNE BHUJICOMATEPUAJIOB); HWCCIICJOBAHHE CBOWCTB KECTKOW BOJIBI;
mpolecca TOPEHUs IKelle3a B KUCIOpoAe (BO3MOXKHO —HCHOJIb30BAaHUE
BHJICOMATEPHAIIOB); NMPU3HAKOB MPOTCKAHUS KaUYEeCTBEHHBIX pEaKIUii Ha MOHBI
(Marnus, xanplwms, amroMuHus, nuHka, xeneza(ll) m sxemesa(Ill), memu(Il);
HaOJIIO/ICHUE W ONHMCAHWE MPOIECCOB OKpANTMBAaHUS TUIAMEHU MOHAMH HATPUS,
Kamuss W Kanblug ~ (BO3MOXKHO  KCIIOJNB30BaHHE  BHJIEOMATEPUANIOB);
HCClIeIOBaHNEe aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHUS U THIPOKCHIA
[IMHKA; pelIeHNe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHeilme MeTasibl u

HUX COCIUHCHU I

XHMHMS U OKpyXKarolas cpeia

4.1

HoBeie marepuanbl u TexHonoruu. BemecTBa U marepualibl B MOBCEIHEBHOMN
JKU3HU 4YesioBeKa. XUMHUs U 370poBbe. be3omnacHoe MCMoib30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momoib Npu XUMHYECKUX OXKOTrax U

OTpaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTMYECKOM  TPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHUE
okpyxatomieid cpeanl [1/IK. Posb XuMum B pelieHUH 3KOJIOTHYECKUX MPOOIIEeM.
[IpupomHble MCTOYHUKH YTJIEBOAOPOJOB (Yroyib, MPUPOIHBINA Ta3, HE(TH),

MPOAYKTHI UX NEPEepPabOTKU, UX POJIb B OBITY M IPOMBIIIIICHHOCTH

4.3

XHUMHUYECKUN OKCIICPUMCHT: U3YUYCHHC 06pa3u013 MaTCepruajIoOB (CTeK.]'IO, CIIJIaBbI

METaJJIOB, MOJIMMEPHBIE MaTEPUAJIb)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMSA K NPEIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTeILHOM
NMPOrpaMMbl OCHOBHOI'0 0011ero oopazoBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

0 TIO3HABAEMOCTH SBJICHHH NPUPOABI, MOHMMAHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMMUYECKOW HAyKHM KaK 00JaCTH COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJbTyphl M NPAKTHYECKOM
JeSITEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

MOHUMAaHHEC MECTAa XUMHUU CPEAN JPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYYHbIX MCTOJAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HU3YUCHUA
XUMHUYCCKUX peaxuuﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN I

00BACHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccroHanTbHON NESITEIBHOCTH, CBA3AaHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKCHHSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCS pacCMaTpUBATH
XMMHIO Kak chepy cBoelt Oyayieit mpodeccHoHanbHON AeSITEeTbHOCTH
U CJeNaTh OCO3HAHHBIM BBIOOP XMMMM KakK MPO(UIBLHOTO NpeaMeTa

MU [IepPeX0/ie Ha YPOBEHb CPEAHETO 0011ero o0pa3oBaHus

Bnagenue cucreMoM XMMHUYECKMX 3HAHUW U YMCHHUEC IMPUMCHATH

CUCTCMY XUMHUYCCKUX 3HaHI/If/'I, KOTOpas BKIIFOYACT:

2.1

BOKHEHIINE XMMHUYECKHE TMOHATHA: XUMHUYECKHHA OJIIEMEHT, aToM,
MOJIEKyJIa, BELIECTBO, MPOCTOE U CIIOKHOE BELIECTBO, OAHOPOJHAS U
HEOJHOPOJIHAsE CMEChb, OTHOCHTEJIbHBIE AaTOMHas M MOJIEKYJISIpHas
Macchl, KOJIMYECTBO BEILIECTBA, MOJb, MOJISIPHAas Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJIb (CpedHssi), XUMUYECKas
peakuus, peaklMu COEIUHEHMs, pPEaKLUUH Ppa3IoKEHHs, peaKkLuu
3aMeIleHHs, peakiuu oOMeHa, TeruioBod 3(deKT peakuuu, 5K30- U
SHJIOTEPMHUYECKHE PpEeaKIMU, PacTBOp, MaccoBas O XUMHUYECKOIO
AIIEMEHTa B COEIMHEHUH, MAacCOBast I0JIS1 M TIPOLIEHTHAS! KOHLIEHTPALIUS

BEIIIECTBA B PACTBOPE, PO aTOMA, HJICKTPOHHBIN CIIOW aToMa, aTOMHAs




opburtanb, paauyc aToMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAs! CBSI3b, 2JIEKTPOOTPULIATEIBHOCTD, ITOJIIPHASL U HEMOJISIpHAS
KOBQJIEGHTHAsl  CBSI3b, HMOHHAas  CBsI3b, METAJUIMYECKas  CBSI3b,
KpUCTAJUIMYeCKass pemeérka (aroMHas, HWOHHAsA, MeTaJuIn4yecKas,
MOJIEKYJISipHasi), UOH, KAaTUOH, aHMOH, 3JIEKTPOJUT U HEDJIEKTPOJIUT,
ANIEKTPOJIMTUYECKAsT ~ JUCCOLMAIMS, PEAKIUd MOHHOIO OOMEHa,
OKHCITUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ pEaKIUM,  OKUCIUTEIb U
BOCCTAHOBHTENb, OKHCIEHHME W  BOCCTAHOBIIEHHE, AJIEKTPOJIN3,
XUMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE peakluH,
CKOpOCTb XUMMYECKOW peakuuu, Karamuszarop, [IJIK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIATAIONINE 3aKOHBl XMMHHU: 3aKOH COXPAaHEHHS MAacChl,
nepuoauyeckuit 3akoH JI.MI. MeHnneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIPO
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TEOPUM  XHUMMHHU: aTOMHO-MOJICKYJISIDHAsE ~ Teopus, TEOpUst

AJIEKTPOJIUTUYECKON JUCCOIIHAITIT

Brnanenune ocHoBaMM XMMHUYECKON IPaMOTHOCTH, BKIIFOHAIOILICH:

3.1

YMEHHE MPaBUIIBHO UCTIOIh30BATh N3yUEHHBIE BEIIECTBA U MaTEPHUAIBI
(B TOM 4YHCI€ MMHEpaJbHbIE YIOOpEHHs, METaulbl M CIUIaBbI,
NPOAYKTHl TepepadOTKA TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOJIOB
(yrasi, mpupoaHOro rasza, He()TH) B OBITY, CEJIBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIIKOB, YIJIEBOJOB
JUIS OpraHW3Ma 4YelloBeKa; yMEHHE NPOrHO3UPOBATh BIMSHUE BEIIECTB

N XUMHYCCKUX IIPOLCCCOB HAa OPraHu3M YCJIOBCKa W OKPYKAIOUIYIO

HPUPOJTHYIO CpeLy

3.2

YMCHUC HHTCIPUPOBATD XUMHYCCKHUEC 3HAHHA CO 3HAHUAMHU APYIrUx

y4eOHBIX TPEAMETOB
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HAJIMYUE OMbITa PabOTHl C PA3TUYHBIMU MCTOYHHKAMH WH(OpMAIUN
no XUMUU (Hay4yHas U HAYYHO-TIOMYJIApHAs JHUTepaTypa, CIOBapH,

CIIPAaBOYHUKHU, HUHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHMBAaTh WH(MOPMAILMIO O BEIIECTBAX, HX
OpeBpalleHUsIX M NPaKTHYECKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCUICHU A y‘-I€6HO-H03HaBaTCJIBHBIX 3aJa4d

Bnagenue ocHoBamMH IOHATHMHOIO arrapara " CHUMBOJIMYECKOIO

SA3bIKaA XUMHHN JJIs1 COCTaBJICHUSA (bOpMy.H HEOPTaHNYCCKUX BCIICCTB,




YpaBHEHUM  XUMHYECKHX  pPEaKIMd; OCHOBAMH  XHUMHUYECKOM

HoMeHKaTypsl (IUPAC u TpuBnaibHOif)

VYMeHHne OOBSICHATL CBS3b ITOJOXKEHMS JJIEMEHTA B HepHOHquCKOﬁ

CUCTEMC C YHCIOBBIMU XAapPAKTCPUCTHUKAMU CTPOCHHA AaTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii smapa, ooOliee 4YHcio
AIIEKTPOHOB), PACHPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOJIOB, KAUS U KaIbIIHS
[IpencraBienre O  NEPUOAMYECKON  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JIEKTPOOTPULIATEIbHOCTD),

6 IOPOCTBIX W CJOXHBIX BEUIECTB OT TMOJOXEHHUS JJIEMEHTOB B
[lepuoguueckoit cucreMe (B MalblX MEpPUOAAX M TIJIABHBIX
MNOJArPYyNIax) v 3J€KTPOHHOTO CTPOEHUS aTOMa

7 YMenne KinaccupuuupoBaTh:

7.1 XUMHYECKHUE DIIEMEHTHI

7.2 HEOpraHUYeCKHe BellecTBa

7.3 XUMHUUYECKHE PeaKun

8 YMeHue onpenessTh:

o1 BAJIEHTHOCTh U CTENEHb OKHCICHHS XUMHUYECKUX 3JEMEHTOB, 3apsia

' HOHA

0n BUJ XUMHUYECKOW CBS3M M THUIN KPHUCTALTUYECKOH CTPYKTYpHI B

. COEJIMHEHUSX

8.3 XapakTep cpeibl B BOAHBIX PACTBOpPaX BEIIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKHCITIUTENb U BOCCTAHOBUTEIIb

9 YMeHne xapakTepru3oBath (GU3MUECKUe U XUMUYECKHE CBOMCTRA:
MPOCTHIX BeHIECTB (KUCIOPOJ, O30H, BOAOPOJ, TpaduT, aimas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPUW, KalWd, MarHHi,
KaJIbIIMH, aJTIOMHHUH, JKeJe30)
CIIOXHBIX BELIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOpoB (Boia,
aMMHaK, XJOpPOBOJOPOJZ, CEPOBOJOPON, OKCHIbl U TUAPOKCUIBI

97 metaioB [-IIA rpynn, amtomunus, menu (1), umnka, xeneza (I u

. I1I), okcuapr yraepoaa (II u 1V), kpemuus (IV), azora u pocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucCTas, a30THasd,
dochopHas, yronpHas, KpeMHHEBasE KUCIOTA U UX COJIM)

93 OPOTHO3UPOBATh U XapaKTepu3oBaTb CBOICTBA  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUA, IMPUMCHCHHUEC BCHICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOJXHOCTb IMPOTCKAHUA XUMHUYCCKUX

HpeBpaHICHI/IfI B Pa3JIMYHLIX YCIOBHUAX

YMeHHE COCTABIISATh MOJIEKYJIIPHBIE U MOHHBIE YPABHEHUSI PEAKLIUN, B

10
TOM YHCIIE:
10.1 peaKIuii HOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIINil
103 WUIFOCTPUPYIOIIUX XMMHYECKHE CBOWCTBA M3YyYEHHBIX KIIACCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPKIAIOIINX TEHETUUECKYI0 B3aUMOCBSI3b MEX]1y HUMU
11 YMeHue BIYUCTITH (TPOBOAUTH PACUETHI):
111 OTHOCHUTEIIBHYIO MOJIEKYJIIPHYIO W MOJISIPHYIO MAacChl BEIECTB,
' MaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSJIUHEHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ira3oB
114 M0 YypaBHEHUSM XHMHUYECKHUX PEAKUUHA M HAXOJIUTh KOJIMYECTBO
' BEIIECTBA, 00BbEM M MAaCcCy PEareHTOB WK MPOTYKTOB PEAKIIUU
12 Bnanenue (3HaHuEe OCHOB):
OCHOBHBIMM  METOJAMH  HAay4YHOro TO3HaHus (HaOIIO/IEHHE,
101 U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPU U3yUEHUU BEIIECTB U
' XUMUYECKUX SIBJICHUW; yMeHuEe CQPOopMyIupoBaTh MpodieMy u
MPEIIOKUTh MYTH €€ PEIICHUS
122 Oe3omacHOil paboOThl C XMMHYECKHMH BEIIECTBAMHU, XUMHYECKOU
' MOCYJI0H U J1a0OpaTOpPHBIM 000PYAOBAHHEM
npaBUJIaMy OE30MACHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIb3YyEMbIMU
B MOBCETHEBHOM >KU3HU, MPAaBUIaMH MOBEACHUS B LEISIX cOepekeHus
123 30pOBbSl M OKPYJXKAIOIIEW IPUPOAHOM Cpelbl; IIOHMMAaHHUE Bpeaa
' (omacHOCTH) BO3ICHMCTBHSI HAa JKHUBBIE OPraHU3MbI ONPECIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHHSI U TMPEAOTBPALICHUS UX BPEAHOTO
BO3JECHCTBUS
3 Hanuune npakTHdecKux HaBBIKOB TUIAHHUPOBAHUS M OCYIIECTBICHUS
CJHEAYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3y4YEeHHUE U OMHUcaHue (PU3MUYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/I3I/I‘~ICCKI/IMI/I n XUMHNYECCKUMU SIBJICHUAMU OIIBITHI,




WUTIOCTPUPYIOIINE MPU3HAKY MPOTEKAHNA XUMUYECKUX PEeaKIni

13.2

U3y4eHHE CIIOCOO0B pa3JeNIeHus cMecer

13.3

NOJlyY€HUE KHUCIOpOAAa M HU3Y4YEHHE €ro CBOICTB; IOJIy4E€HHE
BOJIOPOJIa U U3YYEHHE €ro CBOMCTB; MOJYYEHHE YTJIEKHCIIOrO ras3a u

HN3YUCHHUC €TO CBOI\/JICTB; MMOJIy4YCHHUEC aMMHAaKa U U3YUYCHUC €TI0 CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM JOJIed

PacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHNE WH/INKAaTOPOB (;makmyca, METHJIOpaHKa u
denondranenna) s ONpeaesieHUs] XapakTepa Cpeibl B pacTBOpax

KHCJIOT U LIeJIouel

13.6

HUCCIICOOBAHHUEC H  OIIMCAHHC CBOMCTB HCOPraHM4CCKHUX  BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBHUS KHCIOT C MCTajlllaMu,
OKCHJIaMH MCETaJlJIOB, PaCTBOPHUMBIMHA u HEPACTBOPHUMBIMU
OCHOBAaHUAMHU, COJIAMH; IIOJYUCHUC HCPACTBOPUMBIX OCHOBaHI/II\/'I;
BBITCCHCHHMEC OJHOro McETalyla ApyruMm H3  pacTBopa COJIH;
HCCICIOBAaHUC aM(bOTepHLIX CBOICTB TUAPOKCUIAOB QAJIIOMHUHUA U

MUHKA

13.7

PCIICHUEC OSKCIICPUMCHTAIBHBIX 3a1a4 110 TCMaM: «OCHOBHBIE KJIACCHI
HCOPIraHUYCCKUX CO@HHHGHHﬁ)); ((SJIGKTpOJ'II/ITI/I‘leCKaH
JUCCOLIMaIIUs) «Baxneimue HeEMETalIbl H HUX COCAUHCHUA,

«Baxkneinine MeTalIbl M UX COCIUHCHUI»

13.8

XUMHYECKHE  OKCIIEPUMEHTBI,  WUIIOCTPUPYIOIIME  NPU3HAKU
MPOTEKaHUsl peaKluii MOHHOrO OOMEHa; KaueCTBEHHBbIC pPEaKIUd Ha
NPUCYTCTBYIOIIUE B BOJHBIX PACTBOPaX HOHBI: XJIOPHI-, OpPOMHI-,
wonua-, cynbdar-, Qocdar-, KapOboHAT-, CHIUKAT-aHHUOHBI,
THJIPOKCHI-UOHBI, KATHOHBI aMMOHUSI, MarHusi, KaJblvs, aTFOMHHUS,

xkenesa (2+) u xenesa (3+), menu (2+), HMHKA

14

YmMmenue:

14.1

MNpEACTaBJIATL PE3YJIbTATbl SKCICPUMCHTA B (I)opMe BBIBOAOB,
J0Ka3aTcJIbCTB, Fpa(bI/IKOB u Ta6J'II/III U BBIABJIATH OMIIMPUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATL CBA3HU MCKAY PCAJIbHO Ha6J'IIOI[aCMLIMI/I XUMHNYCCKUMH
SABJICHUSAMMU H IMPOLCCCaAaMH, NPOUCXOAAIIUMA B MaKpO- U MUKPOMHPE,

00BACHATH IMPHUYKUHBI MHOFOO6pa3I/I${ BCIICCTB




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

1

HepBOHa‘IaHBHBIC XHUMHUYCCKHUEC ITOHATHUA

1.1

YucTteie BemecTBa 1 cMecu. CriocoObI pa3iesieHust cMeceit

1.2

ATOMBI ¥© MOJICKYJIBI. Xumuueckue diieMeHThl. CHMBOIBI  XUMHYECKHX

QJICMCHTOB. HpOCTLIe " CJIOKHBIC BCIICCTBA.

1.3

XumMuueckast (l)OpMy.]'Ia. BayieHTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTeleHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenpbHAas aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasA Macca. MaccoBas J0JI1 XUMHYCCKOI'O 3JICMCHTA

B COCAMHCHNU

1.5

KomnyectBo BemiectBa. Monb. ModsipHas Macca. MomsipHbIE 00BEM Ta30B.

BzanMocBs3n KOJIMYCCTBA, MaCChl U YHCJIa CTPYKTYPHBIX €IUHHAIL BEIICCTBA

1.6

dumsnyeckne 1 XUMHUYECKHE SBICHUS. XHUMHYecKas pakuusa u eé IMPU3HAKH.

3aKkoH COXPAaHCHUS MACChI BCIICCTB. XHUMHUYECKHE YpaBHCHHUA

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH H HepnozmquKaﬂ CHUCTEMA XHMMHYCCKHX JJICMCHTOB

J.1. MenneneeBa. CTpoeHrne aTOMOB

2.1

[Iepnoanueckuii 3akoH. Ilepuonnueckas cucrema XUMHYECKUX AieMeHToB J[.M.
Mengeneesa. [lepuonel u rpynnel. @usndeckuil CMbICI MOPAIKOBOTO HOMEDPA,

HOMCPOB IICPpUOJa U I'PYyIIIIbl 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3orombl. Dnextponsl. CTpoeHue
UIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XMMHUYECKMX 3JEMEHTOB

ITepuonnueckoii cucremst 1.11. Menneneena
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3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NepUOJOB, Kanus, Kajblus (paguyca aTOMOB, 3JIEKTPOOTPHULIATEIHHOCTH,
METAJUIMYECKUX M HEMETaJUIMYeCKUX CBOMCTB) M HUX COCAUMHEHUH B
COOTBETCTBUU C IIOJIO)KEHHEM »ayeMeHTOB B Ilepumoguueckoil cucreme u

CTPOCHUCM UX ATOMOB

Crpoenue BemiecTna

3.1

Xumuueckasgs cBI3b.  KoBajgeHTHas (HOJ'IHpHaH n HeHOHHpHaH) CBA3b.
3J’ICKTpOOTpI/IHaTGHI>HO CTb XHUMHUYCCKUX OJICMCHTOB. Wonnas CBA3b.

Mertannuueckas cBSI3b




3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, HMOHHAas, MeTajuInyecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKOM PEIIETKU U BUIA

XUMHUYECKOU CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHUYECKUMX BenlecTB. Hemertamwibl u ux

coeMHeHMs. MeTaniabl M UX COeIUHECHUS

4.1

Knaccudukanuss u HOMEHKIAaTypa HEOPraHMYECKHX COEAWHEHUIH: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHbIC) u
HecosieoOpa3ylonye; OCHOBAHWHM (WIETOYM M HEPAaCTBOPUMBIC OCHOBAHHS);
KUCIIOT  (KHCIOPOJACOAEp)KaIue M OCCKUCIOPOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

4.2

dusznyeckue W XHUMHYSCKHE CBOMCTBA IMPOCTBIX  BCIICCTB-HEMETAJIJIOB!:

BOJIOPO/JIA, XJIOPA, KUCIOPOa, CEphI, a30Ta, Gpocopa, yriaepoa, KpeMHHS

4.3

dusznueckue U XHMHUYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJIJIOB: JINTHA,
HaTpuA, Kajlnud, Marovusgd W KajlbLUA, aJIJlOMHUHHA, XKEJIC3a. aﬂeKTpOXI/IMI/IquKI/Iﬁ

pAn HaHpH)KCHI/Iﬁ MCTAJlJIOB

4.4

dusznueckue U XMMHUUYECKHE CBOMCTBa BOJOPOJHBIX COCAMHEHUI HEMETaJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHAKA

4.5

dusnyeckue U XUMHYECKHE CBOMCTBa OKCHI0B HemeramuioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, 1V), kpemuusa(I1V). Ilonyuenue

OKCHJJOB HEMETAJIJIOB

4.6

Xumnueckue cBorcTtBa okcuaoB: MeTamuioB [A-IIIA rpymn, nunka, mequ(Il) n

xenesa(ll, IIT). [TomydyeHue oKCHIO0B METAIIOB

4.7

XWMHUYECKUE CBOMCTBA OCHOBAHHWM M aM(OTEPHBIX THAPOKCUIOB (Ha MpUMEpe
TUAPOKCHIIOB ~ QJIOMUHUA, Kene3a, 1uHKa). [lodyueHue oOcHOBaHM U

aM(pOTEepHBIX THIPOKCU]IOB

4.8

OO0mue XUMHUYECKHUE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEpOBOIOPOAHOM,
CEpHUCTOM, cepHOM, a30THOU, (hochopHOU, KpeMHHEBOH, yroinpHO. Ocobbie
XUMUYECKHE CBOWMCTBA KOHLEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO6mure xuMHUYeCcKre CBOMCTBa cpenHux coneil. [lomydenue comneit

4.10

HonyquI/Ie, CO6I/IpaHI/IC, paciio3dHaBaHHUC BOJAO0OpOda, KHCIOpOJad, aMMMaAKa,

YTJICKHCIIOTO Ta3a B JIabOpaTopuu

4.11

[Nomyuenne aMMuaka, CEpHOH M A30THOM KMCIIOT B MPOMBIIIIEHHOCTH. O01me

CIIOCOOBI IIOJIYUCHHUA MCTAJLJIOB




4.12

I'enernmueckas cBsI3b MCXKAY KilaCCaMU HECOPTaHUYCCKUX COC)II/IHGHI/II\/’I

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMUYecKUX peakiuid M0 pa3iUYHbIM MPU3HAKAM: TI0 YHUCITY H
COCTaBy Y4YacTBYIOIIUX B pEaKIHUU BEIIECTB, MO TemaoBoMy 3¢ dekTy, Mo

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUUECKUX DJIEMEHTOB

5.2

TennoBoit 3 heKT XMMUYECKON peakIiy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

U DHJIOTEpPMUYECKHE peaklnd. TepMOXUMUYeCKUe ypaBHEHHS
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OKHUCINTEIBHOBOCCTAHOBUTENbHBIE peakuuu. OKHCIUTEIN U BOCCTAHOBUTEIM.
[Ipomieccbl  OKUCIIEHUST M BOCCTAHOBICHMS.  DJEKTPOHHBIM  OanaHc

OKHCJIMTEILHOBOCCTAHOBUTEIILHOM pCaKkuuu

5.4

Teopus MEKTPOIUTHIECKOMN auccormanuu. KaTnonsl, aHMOHBI. DJIEKTPOIHUTHI U

HC3JICKTPOJIMUTHI. CunbHBIC U cIa0bie OJICKTPOJIUTHI. CremncHb JAUCConraln

5.5

Peakuuu moHHOTO obMeHa. YcioBHs IMPOTCKAHU peaKHI/Iﬁ HOHHOI'O 06M6Ha,

IIOJIHBIE Y COKPAILEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

XHUMHMS ¥ OKpYyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM >KM3HM 4elloBeKa. besomacHoe
UCIIOJIb30BaHUE BELIECTB M XUMHMUYECKUX peakuui B JabopaTopuu U OBITY.

HepBa;I MOMOIIb IMTPHU XUMHYCCKUX O0KOIr'aX U OTPABJICHUAX

6.2

XUMHUECKOe 3arps3HEHUE OKpYXKawolled cpelabl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE TOYBBI, BO3/AyXa W BOJOEMOB), CIOCOOBI €r0 MPEIOTBPAIICHHS
[Ipenenvuas nmomyctumass koHneHtparusi BemectB (ITJK). Ponp xumum B
pelIeHUH HKOJOTHYECKUX TMpoOjeM. YCuieHHue NapHUKOBOTO dddekra,

PaspymIieHue 030HOBOT'O CJIOA

6.3

[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHUSI U UX COEIUHEHUH B
ObITYy, MEIMLIMHE, IMPOMBIIUIEHHOCTH M CeJlbCKOM Xo3siicTBe. [lpumenenue
METAJUIOB M CIUIAaBOB (CTajlb, YYTYH, IIOPAJIOMUHMMA, OpoH3a) B OBITY H
IPOMBIIIIEHHOCTH UX coequHeHHui. [oHsTHEe 0 KOppO3UM METaIoB, OCHOBHbBIE

CITOCOOBI 3aIlUTHI KX OT KOPPO3UU

6.4

[IpupoaHbie UCTOYHUKU YIIIEBOAOPOJOB (Yrojb, HPUPOIHBIM Ta3, HEPTD),

IPOIYKTHI UX TIepepabOTKu (OCH3UH), HX POJIb B OBITY M IPOMBIIIJICHHOCTH

6.5

[lepBoHavyanbHbIC TOHATHA OO0 OPraHWYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yrieposaa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJI, TJINLIEPUH, YKCYCHAs KUCIIOTA).
[TonsiTHE O OMONOTMYECKN BAYKHBIX BEIIECTBAX: JKUPaX, OCNIKaX, YIriIeBoaax — M UX

POJIM B ) KU3HHU YCTIOBCKA




Pacuérter:

7.1 o popMyiaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOM) JJOJIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPABHCHHSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» Xumus: 8-i kiacc: 6a30BbIl YPOBEHB: YUECOHUK; S-€ U3aHue, nepepadoTaHHOoe
INabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO
«M3natenbctBo «IIpocBenienne»

* Xumusi: 9-ii kitacc: 0a30BbIN ypOBEHb: YUEOHUK; 5-€ U3/1aHue, epepaboTaHHOe
INa6puensu O.C., Octpoymo WU.I'., CnaakoB C.A. AKITMOHEPHOE OOIIECTBO

«M3marenscTBO «IIpocBenieHne»

METOJINYECKHUE MATEPUAJIbI U151 YUUTEJIA

1. l'abpuensa O. C., Bockob6oitaukosa H. I1., dmykoBa A. B. HactonsHas kHura
yuutens. Xumusl. 8 KiI.: Metonuueckoe nocodue. - M.: IIpoda, 2021.

2. l'abpuensu O. C., SAmykoBa A. B. Tetpanp 1u1st 1a00paTOPHBIX OMBITOB U
npakTruueckux padot. 8 ki. K yuebnuky O. C. 'abpuensina « Xumusi. 8 Kiaccy.
M.: dpoda, 2022.

3. I'abpuensn, O. C. Meroauueckoe nocooue k yueonuky O. C. ['abpuensna
«Xumust». 8 kiace / O. C. I'abpuensn. — M. : Jlpoda, 2021. — 109.

4. I'abpuensia, O. C. Metonuueckoe nocobue k yueOnuky O. C. ['abpuensina
«Xumus». 9 ximace / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHonoruueckue kaptol Kk yaeOuuky O. C. I'abpuensna «Xumus. 8

KJacey» : Meroauueckoe nocodue / JI. . Acanosa. — M. : JIpoda, 2020



6. Xumus : TexHosorudeckue kaptol K yueouuky O. C. 'abpuensna «Xumus. 9
KJacey : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KoHTponbHbIE M TPOBEpOUHbIE paboThl K yueOHuky O. C.
IMabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u

ap. - M.: Ipoda, 2022. nanHbie

HUPPOBBIE ObPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET

http://www.chemnet.ru ['azeta «Xumusi» u cailt qyist yunrens «5 uay Ha ypox
XUMUD)

http://him.1september.ru Enunas komnexuus LIOP: [IpeamerHas KomieKus
«XUAMUD)

http://school-collection.edu.ru/collection/chemistry EctecTtBeHHO-Hay4YHBIC
aKkcriepuMenThl: xumusi. Komnekmust Poccuiickoro o0mieo0pa3oBaTenbsHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Becepoccuiickast onmuMnuaaa mKoJIbHUKOB MO0 XUMUH
http://chem.rusolymp.ru Oprannyeckas XuMus: JI€KTPOHHBIA YICOHUK JIJIsI
CpPEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: STIEKTPOHHBINA YIEOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJIEIK: XUMUS

http://www.chemistry.ru JluctanumonHasi onuMnuaaa no XuMHH:



TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOEKT.






