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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XMMHKM HAa YpPOBHE OCHOBHOTO 0OIEro 0oOpa3oBaHUS
COCTaBjieHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00I1IeT0 00pa30BaHuUsl, MPEICTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe QeaepanbHOl padoyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJaBaHUsl Y4EOHOTO MpeaMeTa « XuMUsH
B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumum Aa€T TPEACTaBICHHE O IIENSIX, OOIIEW cTpareruu
oOy4eHHsi, BOCHHUTaHUS U PA3BUTHUS OOY4YaIOIIMUXCA CPEACTBAMHU y4eOHOTO
peaMeTa, YCTaHABIIMBAET 00s13aTeNIbHOE IIPEAMETHOE COJIEpKaHHUE,
IPEAYCMATPUBAET pPACIpENEICHUE €ro I0 KiaccamM M CTPYKTYPUPOBAaHHME IO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUHU, ONPENENACT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTepUCTHKU COZIepIKaHUS, PEKOMEHAYEMYIO
MOCJIEN0BATENBHOCTh  M3YYEHHUSI XHMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM y4yeOHOro Impolecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYaroluxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yibTaTaM 00y4YeHUs XUMUU HAa YPOBHE LieJIeH U3yUYeHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEIBLHON JEATEIbHOCTH OOYyYarolerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUsl.

3HaHWE XHUMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyyaromierocsi, €ro npejcTaBiIeHUN O MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (OopMUpPYEMbIE€ XHMHEW NpPEICTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPrUud U 00 SBOIIOLUMHU BEUIECTB B MPUPOJE, O MYTAX pEUIeHUs ria00agbHBIX
npoOJieM yCTOMYHMBOTO PA3BHTHS UYEIOBEUCCTBA — CBHIPHEBOM, IHEPIETHUCCKOM,
MUIIEBOMN M SKOJIOTUYECKON O€301acCHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUS.

N3ydenne xumuu:

CHOCOOCTBYET  pealu3aludyd  BO3MOXKHOCTEM  JJid  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYPHI JIMYHOCTH, €€ 001IeH 1 (PyHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUpOBAHHE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIBLHOM  Y4eOHOW  JesTeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEAOBATEIbCKMX YMEHHMM, HEOOXOJMMBIX KaK B
NOBCEAHEBHOM KU3HU, TaK U B TPO(PECCHOHATILHOMN IESITEIbHOCTH;

3HAKOMUT CO CHEUU(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsSIIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3Tanom B GOpMHUPOBAHUHU €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YYaIOIUXCSl;



croco0cTBYyeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTeCTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOIMYECKOE
0o0pa3oBaHUE 00yYArOLTUXCSI.

JlanHple HampaBiieHHs B OOyYEHMHM XHMHH OOECHEYHMBAIOTCS CHELU(PUKON
colepkaHusi  y4eOHOTOo  mpeaMera, KOTOPBIA  SIBISETCS  IMeJarorudecku
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKH XMMHUU Ha OIpEAeIEHHOM dTare eé
pa3BUTHSI.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€eT0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX MOHSITUI
OpraHUYECKON XHUMUMU.

CtpykTypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxona kK €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUN 0 XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHYECKOU
peakimu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 TPHUHIIUITY
MOCJIE0OBATENBHOTO PA3BUTHS 3HAHMI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHS O CTPOEHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJUTHYECKON JUCCOIMAIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHWS PACCMATPUBAKOTCS HA OCHOBE OSMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIpyromMy, BBIMIOJNHSS (YHKIMKW OOBICHEHHS] M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUSI U MOJy4YeHUs
M3Yy4aeMbIX BEIECTB.

OcBoeHne mporpaMMbl IO XHUMHU  CIOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XMMUAYECKON COCTABIISAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJIbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHUIO U
MeTOJaM MO3HaHUsI B Hayke. M3yueHue XWMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUM W3 paHee M3YYEHHBIX Y4YeOHbIX NpeaMeToB: «OKpYyKaloHUid MUPY,
«bwuomnorus. 5-7 xkimacce» u «dusnka. 7 Kinacey.

[Ipy wu3ydyeHUH XUMHUM TNPOUCXOAUT (PopMUpPOBaHME 3HAHUH OCHOB
XUMUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
NEATeIbHOCTH YEJIOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4yeOHOTO MpeaMeTra COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHYECKHX
3HAHUN — Ba)KHEUIIHUX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUECKHUX ITOJIOKCHHM,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HAyKH, B
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OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHUS TPU HU3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TMPUMEHEHUH B Y4YEOHO-TIO3HABATEIHHOM M Yy4EOHO-HCCIIENOBATEIHCKON
NEATEeIbHOCTH, OCBOEHUU TpaBWJl O€30MacCHOr0 OOpallleHHs C BEIIECTBAMU B
ITOBCEHEBHOM KU3HU.

[Ipu M3yueHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI BaXKHOE
3HaYCHUE MPUOOPEI TaKue e, KaK:

— (opMHpoBaHUE WHTEIJICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHMIO, COTPYJHUYECTBY, CaMOCTOATEIBHOMY MPUHSITHIO PEUICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha CHCTEeMaTH4ecKoe MpUOOIIeHUE
00yyJarommxcsi K CaMOCTOATENIBHOM IMO3HABATEIbHOU JESTEIbHOCTH, HAYYHBIM
MEeTOJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHUBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecIieueHUe YCIOBUM, CITOCOOCTBYIOMNUX MPHUOOPETEHUIO 00YyYaIOIIUMHUCS
OMbITa Pa3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIIMI), WMCIOINX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB ICITCILHOCTH;

— (dopmupoBanue oOmEelH (QyHKIIMOHATBHOH W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHITH U OICHUBATH SIBJICHUS
OKPYIKaIOIIEero MHpa, WCIOJIB3ys 3HAHWS M OIBIT, MOJYYEHHBIC TPU HU3YYECHUU
XUMUHU, TPUMEHATh HMX TPH pPEIICHHH MpoOjeM B ITOBCETHEBHOW KU3HU U
TPYZIOBOU JIEATEIBHOCTH;

— ¢opMmupoBaHHe y OOydYalOIMXCA T'yMaHUCTHYECKUX OTHOIICHUA,
NOHUMAaHUSl [EHHOCTH XUMHUYECKHUX 3HAHUM I BBIPAOOTKH HKOJIOTHYECKU
1eaecooOpa3Horo TMOBEJAEHUsT B OBITY W TPYJAOBOM JACATEILHOCTH B MEIAX
COXPaHEHHS CBOETO 370POBbS U OKPYKAIOIIEH MTPUPOJHON CPEJIBL;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANpPABJICHHOCTU AATbHEUIIErOo
00yueHwusl.

OOmiee 4YMCIO 4YacoB, OTBEIEHHBIX ISl M3YYEHUS XUMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHAYAIbLHBIE XUMHUYECKHE TOHATHS

[Ipeamer xumuu. Posib XUMHUM B KU3HHU YeJIOBEKa. XUMUS B CUCTEME HayK.
Tena u BemecTBa. PU3NUYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BewecTB. [loHsTHE O MeToAax MO3HAaHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CnocoOsI pa3aeneHust cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClI0KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. (OTHOcCHUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJEKyJIsipHas Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTa B
COCIMHEHHUH.

KonuuectBo BemecrBa. Monb. MosnspHas macca. B3auMocBsi3b KOJMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX €IUHUI BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUHN.

Du3nUecKue U XUMUYECKHUE SIBICHUS. XUMHUUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsSI MacChl BEIECTB. XMMUYECKHe ypaBHeHUs. Knaccuduxarus
XUMUYECKUX peaKkuil (COequHEHNs, Pa3I0KEHUs, 3aMEIlIeHHs], 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW MMOCYAOH, NMpaBUjaMu padoThl B 1a0OpaTopuu u
npuémMamMu oOpaleHus: ¢ JIabopaTopHbIM 00OpPYAOBaHUEM, U3YUEHUE U OMUCAHUE
¢bu3MUecKuX CBOMCTB 0O0pa3lOB HEOPraHMYECKUX BEIIECTB, HaOIIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPAacCTUpPAHHE caxapa B CTYIIKE,
KUINIEHUE U KOHJIEHCALMS BOJbI) U XUMHUYECKUX (FOPEHHE CBEUU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCJIOTOM) SIBIEHUN, HAOII0ICHUE U
OMHCaHUe TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pas3iiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE THMAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJieicTBHE kele3a ¢ pacTBopoM coiu meau (II),
U3yYeHHE CIOCOOOB pa3/elieHusi CMECeil: C MOMOINbI0 MarHuTa, (UIbTPOBAHUE,
BhITIApUBAHUE, JUCTHILIIAIMSA, XpoMaTorpadusi, MpoBEJCHUE OUYUCTKH TTOBApEHHOU
colv, HaOJIOJEHWE W  ONUCaHWE  pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUs MacChl, CO3JaHHE MOJENIeH MOJIEKYI
(ILIapOCTEPHKHEBBIX ).

BaxHeilne npeacTaBUTe/Id HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — ajieMeHT M IpocToe
BelecTBo. HaxokneHue kucimopoma B mpupoe, (U3MUYECKUE U XUMHUYECKHE
cBorictBa (peakiuu ropeHus). Oxcuabl. Ilpumenenune kuciopoma. CrocoObl
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MOJIYYeHHsS] KUCTopoAa B JabOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B npupojae. O30H — alIoTponHas MOAU(PUKALIMS KUCIOPOIa.

TernoBoit 3p(dEeKT XUMHUYECKOW peakUud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHHE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT M mpoctroe BemiecTtBo. HaxoxkaeHuwe Bogopona B
npupojie, (¢GU3MYECKME ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosyyeHus. Kucnorsl u conu.

Monsipablil 00bEM ra3oB. Pacu€Thl N0 XUMHUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBa BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HacelllleHHBIE M HEHACBHIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B paCTBOPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupose M B )KHU3HHU 4enoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Kiaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunpl. Knaccudukamms
OKCUJIOB:  cojieoOpasyiolue  (OCHOBHBIE, KHUCIOTHbIE, amMOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. dusmyeckue M XUMUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccubukamuss ocHOBaHUUN: MIETOYM HW HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTypa ocHoBaHMil. DPU3MYECKHE U XUMUYECKHE CBOICTBa
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnotsl. Knaccudukanusa kucinor. Homenknatypa kucinor. dusnueckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHoctu metamnoB H. H. bekerosa.
[Tomyyenue Kucnor.

Comu. Homenknatypa coseil. @uU3nyeckue U XMMUYECKUE CBOMCTBa COJICH.
[TonydeHue coiei.

['eneTnueckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE OIPEIECIICHUE COJEPKaHUs KHUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpOjAa, HAOI0/IeHne
B3aUMOJICCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHus TopeHus (Mmoxapa), O3HAKOMJICHHE C O0Opa3lnaMu OKCHUIOB U
OMHCAaHUE WX CBOMCTB, MOJydYeHHE, COOWMpaHUE, pACIO3HABAHUE W H3YUYEHUE
CBOMCTB BOJIOpoja (TOpeHue), B3auMoJeicTBUE Bojopoaa ¢ okcugom meau (1)
(BO3MOXKHO HMCIOJIb30BaHUE BUAECOMATEPHUAIIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pacTBOPEHHUSI BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIIaMHU
(HaTpueM ©  KajblMeM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),
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UCCIIEJIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0IEeHNE U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpAaxX KHUCIOT U LIEJIOUEH,
u3ydyeHue B3aumMozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCIIOT C MeETajulaMH, PEaKkUMi HEUTPAIM3ALHH, IOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO METaJlla IPYyTMM W3 PacTBOpa COJM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3a4ad Mo Teme «BakHeume Kiacchl HEOPraHUYECKHUX
COCIMHEHU).

Ilepuoanuecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU

IlepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHE O
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U IIETOYHO3EMEJIbHbIE METaJLIbl,
raJloreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

[Tepunonnueckuit 3akoH. Ilepronnueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas W JJIUMHHONEpUOAHAas  (QOpMBI
[Tepuoguueckout cucrembl xumuueckux aneMeHToB [. 1. Menneneea. [lepuoabt
u rpynnbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YEK AaTOMOB IMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Iepnognueckonn cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XHMHYECKOIO
3JIEMEHTA I10 ero nojoxeHuro B Ilepuoanueckon cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaM.

3nauenue [leproanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB I pa3BUTHs Haykh W npaktuku. . M. MenaeneeB — yd€Hslii H
IrPaKIAHUH.

Xumunyeckass cBsi3b. KoBaneHTHass (HOJSpHAss W HEMOJIApHAsl) CBSA3b.
OIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX MIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okuciieHus.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIponecchl OKHCIIEHNsI M BOCCTAHOBIICHHS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3ydyeHrne oOpa3lOB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJAEHUCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, NPOBEICHUE OIBITOB,
WUIFOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakliy pa3ioKeHHsI, COEJUHEHU).

Mesxcnpeomemmunie cea3u



Peanuzanus MeXNpeaMETHBIX CBA3E€H NpU U3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BAHWE Kak OOMIMX €CTECTBEHHO-HAay4YHBIX
NOHATUH, TaK U MOHITHUH, SIBISIOIIUXCS CUCTEMHBIMH JJI OTACIIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01Iue ecTecTBEHHO-HAyUHbIE MOHATHA: HAYyYHBIA (akT, TUIOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHUHTE3, KiIacCU(PHUKalus, MEpUOJUYHOCTh, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

®dusuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMNBI, PaJHOAKTUBHOCTb, MOJEKYJa, dJEKTPUUECKUNA 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, GU3NYECKUE BEINYUHBI, €TUHULIBI
U3MEPEHHUs, KOCMOC, TUIAaHETHI, 3B€3/1bl1, ConHIIe.

buonorus: dorocuntes, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpANbI, TOPHBIE MOPOBI,
[10JIE3HBIE NCKOIIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemiecTBo U XUMHYECKasi peaKI U

Ileproanueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBbIX TPEX IMEPUOAOB, Kalldsd, KaJIbLMS M HX
COCIMHEHH B COOTBETCTBHUM C IIOJIOXKEHUEM 3JeMEHTOB B Ilepmonnueckoi
CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BeliecTBa: BUAbl XUMHUYECKOW CBS3U. THUIBI KPUCTAILNTMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJla XUMHYECKOU CBS3H.

Krnaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAILIMXCS K pPa3IU4YHBIM KjaccaM HEOPraHUuYeCKHX
COEIMHEHH, TEHETUYECKasl CBSI3b HEOPraHUYECKHUX BELIECTB.

Krnaccudukanuys XuMIUeCKUX peakIfil Mo pa3IMyHbIM MPU3HAKaAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY A3(QeKTy, Io
U3MEHEHUIO CTETEHEN OKMCIEHHUS XMMHUYECKHX 3JIEMEHTOB, M0 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U dHIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUSI.

[Tonsitue o ckopoctn xuMuyeckon peakiuu. [loHsTHEe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHE O rOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonstue o karanuze. [lonsitue o xumuyeckoM paBHoBecuu. dakTopsl,
BIUSIOIIME HAa CKOPOCTb XHWMHMYECKOW pEaKUMH M TMOJOKEHHE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIIUTETbHO-BOCCTAHOBUTENIFHBIE  PEAKIMM,  DJICKTPOHHBIN  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  pEaKIuu. CocraBneHue  ypaBHEHUH
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OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCIOOJb30BAHUEM  METOJIa
AJIEKTPOHHOrO OanaHca.

Teopust ANEKTPONUTHIECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, anmonsl. MexaHu3M AHCCOLMAIMK BEIIECTB C Pa3IMYHBIMH BUJIAMHU
XuMu4eckoi cBsizu. CteneHs aucconuanuu. CHUIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakiuu nonHoro oomMeHa. Y caoBusl MPOTEKaHUS PEAKIIMA HOHHOTO OOMeHa,
MOJIHBIE M COKpalI€HHbIE HMOHHBIC YypaBHEHHs peakiuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM W COJIEM B CBETE MPEACTABICHUNA 00 DIEKTPOIUTHUECKON
nucconuannu. KauectBeHHbIE peakuy Ha MOHBL. [IOoHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJVIOB M HeMeTa/uioB (rpadura W anMasa), CIOXKHBIX BEIIECTB
(xJmopuma HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JCUCTBHUSl PA3NHYHBIX (PAKTOPOB, HCCICAOBAHHUE DJIEKTPOIPOBOIHOCTH
pacTBOpOB BEUIECTB, Mpollecca AUCCOIMALMUA KHUCIOT, WIEJOYeld M  CoJieH
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MaTEpHANIOB), IMPOBEJACHHE  OIbBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluii HMOHHOro  OoOMeHa
(oOpa3oBanme oOcaaka, BBIICICHUE Tas3a, OOpa30BaHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasioKEeHHs, COCUHEHHs), PACITIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOINBIO KAUYEeCTBEHHBIX pEaKIMid Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HeMeTaJibl U MX COeIMHEHUS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHre u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHMYECKHE CBOWCTBA Ha MpUMEpE  XJopa
(B3aMMOJICIICTBHE C METaJUlaMHM, HEMeTajulaMH, IIeJo4yaMu). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHUE, MpuMeHeHue. JleiicTBue
XJIOpa U XJOPOBOJOPOJA Ha OPraHU3M YelOBeKa. BakHeilmme XJIOpUAbl U HUX
Hax0XJICHUE B IIPUPOJIE.

Ob6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbel. OCoOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusa. CtpoeHue u (U3UYECKHE CBOICTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U CePhbl. AJUIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOmOPO, CTpoeHHE, (GU3HUECKUE U
XuMHU4Yeckue cBoMCTBA. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qusnueckue M XHUMHYECKHE CBOMCTBa (00mIuMe Kak
IPEICTaBUTENA Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKIuy,
JeXalye B OCHOBE IMPOMBIIUICHHOTO CHOco0a MOJyYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUCIOThl. COMM CEpHOW KUCIOThI, KAUECTBEHHAs pEaKlMs Ha
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cynbdar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPHUPOJEC. XHUMHUUYECKOE
3arpsi3HEHHE OKpY’XKAIoIIel cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE JI0XKH,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynmbsl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCICHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
dbusnueckre U XuMHUecKue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3HYecKre 1 XUMUYCCKHUE CBOMCTBA, TOJydYeHHE U TpuMeHeHue. Cou aMMOHUS,
X QU3NYECKUE U XMMUYCCKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THasl KHUCJIOTa, €€ TOJydYeHHE, (U3UYECKUE M XUMUYCCKUE
CBOMCTBa (00mME Kak TMPEACTABUTENSI Kiacca KUCIOT W CHenuduyueckue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEPAJIbHBIX
ynoopenuii. XuMu4ecKkoe 3arpsi3HeHHe OKPYKAIOIeH Cpebl COSAMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI M BoaoéMoB). Docdop,
ajutoTpornHbie Momudukaruu (Gocdopa, puznyeckne M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaora, pU3NIECKUEC U XUMHUIECKUE CBOIMCTBA,
nonyuyenue. Mcnoab3oBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YIOOPEHUH.

Ob6mas xapakrtepuctuka 31eMeHTOB [VA-rpynmnbel. OCoOOEHHOCTH CTPOEHUS
aTOMOB,  XapakKTepHbIe  CTEMEHW  OKUCJICHHs.  YTJIEpOA,  auIOTPOIHBIC
MOMU(PUKAIIMKA, PACIPOCTpaHEHUE B TpHpoAe, (u3nUeckue U XUMUYECKHE
cBoiictBa. AncopOuusa. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
du3rUecKue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HAa JKUBBIC OpPraHU3MBI,
NOJTy4YeHUE W TMPHUMEHEHHE. DKOJOTHYECKHe MpPOOJIEMbl, CBA3aHHBIE C OKCHUIAOM
yraepoga (IV), rumore3a rno0anbHOr0 MNOTEIJIEHUS KIMMAaTa, ITAPHUKOBBIN
addexrt. YrompHas Kuciaora U €€ coym, uX (PU3NUeCKue U XUMHYECKHUE CBOMCTBA,
nojiyueHue W mnpuMmeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHavabHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBaX KaK O COCTMHECHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HCTOYHUKH YIJIEBOJOPOAOB (Yyrojib, HPUPOAHBIA Tra3, HePTb),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHUPAX, OCNIKaX, YIIIEBOAaX — U UX
poli B OKH3HUM YeNOBeKa. MaTepualibHOEe €JIMHCTBO OpPTraHWYECKUX W
HEOPTraHUYECKUX COCIMHEHUM.

Kpemuwmii, ero ¢usndeckue W XUMHYCCKHE CBOWCTBA, IIOJIy4YeHUE U
npuMmenenue. CoenuHeHuss KpeMHusi B mpupone. OOimue mnpeacraBieHus o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKaThl, UX KCIOJIb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTU. BakHeliline CTpoWTENbHbIE MaTepHalbl: KEpPaMHKa,
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CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [IpobiemMbl 6€30macHOr0 MCITOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3I0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHUE MPU3HAKOB
UX TPOTEKAHMsS], OMBITHI, OTpaKalIKUe (PU3NYECKHUE W XUMHUYECKHE CBOMCTBa
rajJoreHOB M HUX COCIWHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHAIIOR),
O3HAKOMJIEHHE C O0Opa3naMu XJIOPUJOB (TajJOT€HHUIOB), O3HAKOMJICHHE C
oOpa3znaMu  cepbl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOCHHE TIpoliecca OOyTrIMBaHUs caxapa Ioj JACHCTBUEM
KOHLICHTPHUPOBAHHON  CEPHOM  KHUCJOTBI, M3YYEHUE XHUMHYECKHX CBOMICTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CyJibdar-
MOH W HaONIOJICHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMIJICHHE C (DU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa W uX coeAWMHEHUH (BO3MOXXHO WCIIOIH30BAHUE
BUJIEOMATEPUAITIOB), 00pa3iamMu a30THBIX U (HOchHOPHBIX yI0OpEeHUH, MogyUyeHue,
coOupaHue, pacno3HaBaHME€ M HU3Y4YEHUE CBOWCTB amMMHUaKa, IpPOBEJICHUE
KAueCTBEHHBIX peakiuii Ha MOH aMMOHUS U ¢GochaT-uOH U U3YyUYCHHE MPU3HAKOB
UX IPOTEKAHHUs, B3AMMOIECTBAE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEBIO
(BO3MOKHO VCIIOJIb30BAHUE BHJIECOMATEPHUAIIOB), H3y4YEeHUE MOJEeIIen
KPUCTAUNIMYECKUX PEImETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX pEaKlHUil Ha KapOoOHAT U
CUJIMKAT-UOHbl W H3yYEHUE TMPU3HAKOB HX MPOTEKAHUs, O3HAKOMJIEHHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3aJ1a4 o TeMe «BakHelre HeMeTauIbl U UX COeIUHEHUSY.

MeTaJibl 4 MX COeIMHEHU S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJIIOB HA OCHOBaHUU
ux nosioxxkeHus B llepmogmueckon cucreme xumuuyeckux ssemeHroB [, .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTauioB. MeTramndeckas CBs3b U
METaJUTMYECKass ~ KpUCTa/UIMUecKas  peméTka.  DJICKTPOXUMUYECKUN  psll
HanpspKeHU MeTaioB. OU3NYecKue U XMMUYECKHUE CBOMCTBA MeTayioB. OOmue
crocoObl moiyueHus: meTauioB. [IOHSATHE O KOPpPO3MHM METANIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Kopposuu. CraBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenouynbie MeTamibl: nonoxkeHue B [lepronnueckoil cucTeMe XMMHUYECKUX
snemeHTOB JI. 1. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXKJICHUE B IPUPOE.
du3nuecKkre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U
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TUAPOKCUABI HATpusi W Kanus. [IpuMeHeHWe WIeNOYHBIX METaIOB M HX
COEIMHEHUM.

IIlenouyHO3eMeENIbHBIE METaJIbl MarHMui M KaJdblMK: TOJOXXCHUE B
[lepnoguueckon cucreme xuMmuueckux 3ieMmeHToB [[. 1. MenneneeBa, ctpoeHue
VX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3nyecKkne 1 XUMUYECKUE CBOMCTBA MarHus
U Kaipliusa. BakHeilmue coequHeHHS KalbluUs (OKCHJ, THIAPOKCHI, COJIN).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TIOJI0)KeHUE B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroma, HaxoKJIE€HHE B npupone. Pusndeckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA W THIAPOKCHIA
AJTIOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HaXOXKICHHE B npupone. PuU3NUECKHE H
XHMHYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCHUIbl U cou xene3a (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOTy4YECHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oO0pa3llaMud METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBAaMH, U3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCH]IA
KaJIbIIUS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHHE BHJICOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, IIPOIECCAa TOPEHUS Kejle3a B KUCIOPOJIe
(BO3BMOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIM{ HA WOHBI: MarHus, KajJbLHs, AJTIOMUHUS, [IUHKA, JKEJe3a
(I1) u xenesza (III), mequ (II), HaGnroeHNE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
MJJaMEHW WOHAMW HaTpusl, Kalus W Kaublusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxxkHenime
METAJUIBI U KX COCTUHEHUS.

XuMHuS M OKpPYKAOLIAA cpeaa

BemecrBa u Marepuansl B NMOBCEAHEBHOM >XM3HU 4esoBeKa. be3omnacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSAX.

XHUMUYECKOE 3arps3HEHHE OKpY’Karoueh cpeinl (MpeaeibHasl IO0IMyCcTUMast
KOHIIeHTparus BemecTB, nanee — [1J1K). Poias Xxumuun B penieHun SKOJIOTrHIeCKUX
npoosieMm.

Xumuueckuii IKCnepumenm:

U3yueHHe oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJUIOB, MOJIMMEPHBIC
MaTepualbl).

MesicnpeomemHnule céazu
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Peanuzanus MeXnpeIMETHBIX CBsi3ed NpU HM3YyYeHUM XUMHM B 9 Kiacce
OCYILIECTBJISIETCS 4Yepe3 HCIONb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU /ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIe MOHATHA: HAy4YHBIH (PaKkT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KJIacCU(pUKALMs, TEePUOAUYHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, apHUKOBBIN
3 eKT, TEXHOIOTUSsI, MaTEPUAIIBI.

dusmka: Mmartepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsij, NPOBOJHUKH,
MOJIYIPOBOJHUKH,  JIUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBa, T'a3, pACTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
peméTka, CruiaBbl, (PU3UUECKHE BEIMYMHBI, C€AUHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COHIIE.

buonorusi: dorocuntes, npixanwe, Ouocdepa, IKOCUCTEMA, MHUHEPATHHBIE
yA00pEeHUs, MUKPOAJIEMEHThI, MAKPO3JIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TOPOBI,
MOJIC3HbIE UCKOIAEMBbI€, TOTIJIUBO, BOAHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JTOCTUTAIOTCS B XOJ¢ OOy4deHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COIIMOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TNPUHSITHIMU B
oOlecTBe MpaBWJIaMU M HOPMaMH TIOBEICHHS U CIIOCOOCTBYIOT TpoIleccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIIMAIM3AIMU O0YHArOITXCS.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCA  CHCTEMON TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAlUM W
paclIMpeHre OMbITa AeSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpHOTHYECKOT0 BOCIMTAHUA:

LEHHOCTHOT'O OTHOULIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJEIuI0, TOHUMAaHUSI 3HAYCHUS XUMHUUYECKON HAyKu B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HMHQOpmMaiuenn o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax U NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEAOBATENbCKOM, TBOPYECKOM W JAPYruxX  BHUAAX
NESITeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEILHOCTH MpU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIbHBIX 3aJ]ay, BBIIIOJTHEHUA XUMHYECKHUX
AKCIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aWMOIIOMOINM B TIPOIIECCE OTOM y4eOHOW NEATeNTbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHUE M TMOCTYIKHM CBOUX TOBApUILEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA MOCIEACTBUI OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU U COCTABISIOLINE
OCHOBY JJI TTOHUMaHUs CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJIbI, B3aMMOCBS3SIX 4YEIOBEKA C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHbIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJHMMBIC IS OOBSACHCHHUS HAOJIOJaeMBbIX IPOIECCOB M SIBIICHHM,
M03HABATENbHON, MH(DOPMAIMOHHOW M YHUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOMU
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JUTEPATYPOr, JIOCTYNMHBIMA TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JIHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKON
NESTETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIILIEM;

4) gpopMupoBaHHs KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU J>KHU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIEACTBUU H
HEMPUATUE BPEIHBIX MPUBBIYCK (YHOTPEOICHHS aIKOTOMs1, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuid 0€30MacHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3IndyHOTO PO,
YBOKEHHE K TPYyAy M pe3yjibTaraM TPYJIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XHUMHUH, OCO3HAHHBIM BBHIOOP
WHJVMBUAYaJIbHOU TPAECKTOPUHU MPOJIOIKEHUST 00pa30oBaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOMIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(heCCUOHATBHOM Cpe/Ie;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHUWE K MPUPOJIE KaK HCTOUYHHUKY
U3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHUSI, IOHUMAHUE [IEHHOCTH 3J0POBOrO U
Oe3omacHOro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXMYECKOMY 3/0pPOBbIO, OCO3HAaHUE ILIEHHOCTH COOJIOACHUS
paBuUJ1 0€30MMaCHOTO MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAOIINX 300POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMSI, MOJy4YaeMble MPU U3YUYECHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOIHON CPENON, ISl TOBBILLICHUS
YPOBHSI  DKOJOTUYECKOM  KyJbTYpPhl, OCO3HaHHUS TJIOOATBHOIO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMMH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTanmpeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHs,
IPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U IPYTOE.), KOTOPHIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEICTABICHUE O LETOCTHOU
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HAy4YHOW KapTHHE MHpa, ¥ YHHBEpCaAIbHbIC YueOHbIE JeHCTBU (ITI03HABATEIIbHBIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecrednuBarOT (OpMUPOBAHHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO W OCYIIECTBICHUIO y4YEOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIEe 1eHCTBUS

Ba3oBble Jioruyeckue AeiicTBHA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJIEHUS] TPU OCBOCHUH
3HAHUN: PACKPBIBATH CMBICI XUMUYECKUX TMOHATUM (BBIACISATH UX XapaKTEPHBIC
MpPU3HAKH, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMHU TMOHSTUSIMH), UCHOJIb30BAThH
MOHATHUS JISl OOBSICHEHUS OTJICIbHBIX (PAaKTOB U SIBIICHHH, BRIOWPATh OCHOBAHUS U
KPUTEPUU JUIS KIACCU(PUKAIIMU XUMHYECKUX BEIIECTB M XUMHUYECKUX PEaAKIIUH,
yCTaHABJIMBaTh MPUUYUHHO-CIIECICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0O aHAJIOTUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUCHUS

yMEHHE TPUMEHSATh B IIpOIleCCe IO3HAHWS TOHATHSA (TIpeAMETHBIE |
MeTaInpeIMETHbIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTaBICHUS —
XUMUYECKUNA 3HAK (CUMBOJ JJEMEHTa), XUMHYecKas ¢opMyna W ypaBHEHUE
XUMHYECKON peakly — MPHU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEICTABICHUM BBISIBIATH M XapPaKTEPHU30BATh CYILECTBCHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XUMHUECCKUX PEAKIIUMH,
BBISIBJISITh ~ OOILIME  3aKOHOMEPHOCTH, MPUYHMHHO-CJIEIACTBEHHBIE CBSI3U U
MPOTUBOPEUHMS B U3yUaeMbIX MIPOIIECCAX U SIBIICHUSIX.

ba3oBble uccieaoBarTe/bCKHE AeiiCTBUSA:

YMEHHUE MCIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4ECTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJi (OPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

IPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OPraHU3AIMd W IPOBEIACHUIO
YYCHUYECKUX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIHIO
pPa3JIMUHBIX BUJIOB U ()OPM IPEACTaBICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIIEHUBATh MNPOTHUBOPEUMBYIO U
HEJI0CTOBEPHYIO HH(MOPMAITHIO;
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YMEHHE MPUMEHTh Pa3InyHble METOJbl U 3alpOoChl MPU MOMCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJis BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33J]a4 ONPEIEIEHHOTO THUIIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJIb30BaHUSl  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpPO aKTUBHOT'O HUCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAIBHYIO (JOpMY MpeCcTaBIeHUsT HHGOPMAIINH U
WUTIOCTPUPOBATh PpEIIaeMble 33Ja4d  HECIOKHBIMU CXEMaMH, JuarpammaMu,
apyrumu popmamu rpaduki U UX KOMOMHALUSAMY;

YMEHHE HCIONb30BaTh U AaHAIU3UPOBAaTh B Ipoliecce Y4YeOHOH W
UCCIIEJIOBATENIBCKOM N1eATEIbHOCTH UHPOPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HA COCTOSIHUE OKpYXKalolehd MNpUpOaHON
Cpelpbl.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe N1eiiCTBHA:

yMEHHUs 3ajJlaBaTh BOIPOCH (B XOJ€ Juaiora v (WIH) JIUCKYCCHUHU) TIO
CylecTBy  oOcyxaaemMoll  Tembl, (OpMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS IPEITI0KEHHON 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  NOJYyYEHHbIE  pPe3yJbTaThbl  IMO3HABATEIbHOU
NEATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MpPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1ab0opaTopHOI pabOTHI IO UCCIIEOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTpYJHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
NO3HABATENIbHOM M MCCIIEIOBATEIbCKOM  AESATENbHOCTH  MPU  PELICHUU
BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3unuil (00cyxaeHusi, OOMEeH MHEHHSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JICHCTBUM, OIpEICICHHE KpUTEPUEB IO OLIEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHBIE YHMBepcaJbHbIe y4eOHbIe AeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeSATeIbHOCTh, BHIOUpaTh Hanbosee d3(pPeKTUBHBIC CIIOCOOBI pelieHUs] YUYeOHbIX U
NO3HABATENBHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJSTh WJIH KOPPEKTUPOBATH
IPEIVIOKEHHBIA AJITOPUTM JIEWCTBUM TIPH BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMsIX,
OIICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yibTaTa 3asBICHHOW IIeJId, YMEHUE
UCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

IMPEJMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yJdbTaTOB IO OCBOCHHUIO 0053aTEIHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepasbHOW pabodeil mporpaMMonu,
BBIJICNIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIE€ 3HAHUS, YMEHUS U CIOCOOBI
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NEUCTBUM, BHABl JEITEJIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHHUS, €ro
UHTEPIpETaluy, MPeoOpa3OBaHUI0 U MPUMEHEHHIO B PAa3JIMYHBIX YYEOHBIX U
HOBBIX CUTYaIIUsIX.

K xonny oOyuenus B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBaThb CMBICII OCHOBHBIX XHMHYECKHUX MOHSTUW: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIECTBO, CMEChH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENbHAS aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKUCIICHMS, XMMHUYECKas peakius, Kiaccupukaius peakiui: peakiuu
COCIMHEHMSI, PEAKIHMH pa3JIOKEHUs, pEaKIUH 3aMEUIeHUs, peaKluu
o0MeHa, PK30- ¥ SHJIOTECPMHUCCKHE PEAKIINH, TEIII0BON A((EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIN CIOM aroma, aroMHas OpOuTalb, PaaNyC
aTomMa, XMMHYECKasl CBS3b, MOJSPHAA U HEMOJSpHAs KOBAJICHTHas CBS3b,
WOHHAs CBA3b, MOH, KaTMOH, aHHOH, PACTBOP, MaccoBas J0Jid BeEIlecTBa
(mpolieHTHAs! KOHILICHTPAIKs) B paCTBOPE;

* WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHSITHUH H
MPUMEHSTh 3TH OHATHUSA MPU ONMMCAHUY BELIECTB M UX MPEBPALLICHHUII;

* HCIOJI30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBleHUs (PopMyI
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpEACNSITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEAUHEHUM MO
dbopmyiaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHass M HOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpeiBath cmbica [lepuogmueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTU CBOICTB
XUMUYECKUX JJIEMEHTOB OT HMX MojoxeHus B Ilepuogmueckoin cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOrajpo;

e ONWCHIBATh M XapakTepu3oBaTh Tabmuunyio (opmy Ilepuoamaeckoit
CHUCTEMbl XHMMHYECKHUX DJJEMEHTOB: pa3auyaTh [OHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIME TEPHOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabmuue «llepuoguueckass cucrtema Xxumudeckux »siemeHToB [ U.
MenneneeBay € YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij siapa, 00IIee YUCIO IIEKTPOHOB
U pacrpeiesieHHe X M0 3JEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 4YKCIly W COCTaBy YYAaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TeIUIOBOMY (D deKTy);

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

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTU TMPOTEKAHUS XHUMHYECKUX IPEBPALICHUI B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYHO MacChl
BEILIECTB, MAaCCOBYIO JOJIF0 XUMHYECKOTO JJeMEHTa Mo Qopmylie
COEAMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEaKIUU;

IPUMEHSTH OCHOBHBIE OINEPALMU MBICIUTEIILHON NEATeIbHOCTH — aHaJIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiIaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — MJI1 U3y4YEHUs CBOICTB
BEIIECTB U XHMHUYECKHX pPEAKLHM, €eCTEeCTBEHHO-HAYyUYHbIE METO/bI
NMO3HAHUA — HAONIOJIEHHE, M3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIEIOBATh  MpaBWUJaM  TMOJIb30BAHUS ~ XMMHYECKOWM  TOCYAOM U
7a00paTOpHBIM O0OpYJOBaHMEM, a TakXKe MpaBWiaM OOpaIlleHHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHUIO
razoo0pa3HbIX BELIECTB (BOJAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pPacTBOPOB C OMPEACTEHHON MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XHUMHUYECKHE  SKCIHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIOT C MOMOUIBIO WHIUKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHXK U IPYTHUE).

K xoHIy 00ydenus B 9 kj1acce npeIMETHbBIE PE3ybTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKHUX NOHATHNA: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIIOKHOE BEUIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJIEHUS, XUMUYECKas peaKUusi, XUMUYECKasl CBA3b, TEIIOBOU 3P (eKT
peakuud, MOJb, MOJSIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAsT IUCCOLMALUA, PEAKLHUH HOHHOIO
oOMeHa, KaTaqu3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMblE U
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HeoOpaTUMBbIE pEaKlUHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBAJEHTHAs, MOHHAs,
METAJUTMYECKasi), KpUCTAJUIMYECKass peHETka, KOpPpO3Usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluuH, TMpeaeabHO JOMyCThUMas
koHueHtpanusa [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TIOHSATHUS MPU ONMMCAHUM BELIECTB U UX MPEBPAILICHHUII;
WCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHCHUN XMMHUYECKUX PEAKIIUN;

ONPEAEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJaccy COEIMHEHHMH 1o (opmysiaM, BUJ XUMHUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAs, METaJUIMYEeCKasi) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA MO0 XUMHUUYECKOU (opmyJie, XapakTep Cpelbl B
BOJHBIX PAacCTBOPAX HEOPraHWYECKUX COCIMHEHUMN, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cmbich Ilepumogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHMMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
Tabmunyio Gopmy Ilepuoanueckoil cUCTEMbl XMMHUYECKHUX SJIEMEHTOB:
paznyuath TMOHSATHS «rjaBHas mnoiarpynmna (A-rpynmna)y U «modouyHas
noarpynna (b-rpynmna)», manbsle u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaueHUs, KOTOpPHIE WMEIOTCA B TMEPUOIWYECKONW Tabmuie, C
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOCHHUS  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsa  sApa, o0OIlee 4YUCIO DJIEKTPOHOB U
pacmpenieieHue HMX T0 JJICKTPOHHBIM  CJI0SIM), OOBSICHATH 0OIIHE
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUU B
npejenax MaliblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIly W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TEIIOBOMY 3P (HEKTy, IO U3MEHEHUIO CTENEHEH OKUCICHUS
XHMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME W crenuuueckue XUMHYECKUE
CBOMCTBA TIPOCTBHIX U CJOXHBIX BEIIECTB, TMOATBEPXKAasl OIKMCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XMMHUYECKUX PEAKIUN;

COCTaBIIATb YPABHEHUS BJEKTPOIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, MTOJTHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIMI HOHHOTO
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oOMeHa, ypaBHEHHUs peEaKlHil, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIeCTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ITHX PEaKIni;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKaHUS XWMUYECKHX TMPEBpPALIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [OJIF0 XHMHYECKOTO »JJIeMEeHTa 10 (dopmye
COCIMHEHMSI, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PeaKIuu;

co0JIr01aTh IpaBuia MOJIL30BaHUS XUMHUYECKOHN MOCy 101 U
7a0opaToOpHbIM  OOOPYJIOBAaHMEM, a TaKXke IpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBHITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO U COOUPAHUIO
razoo0pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIHMH, TOATBEPKIAIOININE  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
nonua-, kKapbonat-, ¢ocdar-, CwIMKaT-, Ccyiabdar-, THIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS U HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX pacTBOpaX HEOPTAHMUECKUX BEIICCTB;

MPUMEHSTh OCHOBHBIC OIEpAIlMH MBICTUTEIIBHON JEATeIbHOCTH — aHAIN3
U CHHTE3, CpaBHCHHE, OOOOIICHWE, CHUCTEMAaTHU3aIio, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3€H — JJIsi W3Y4YEHHUs CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUH, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJIFOICHUE, M3MEpEHHe, MOJCIMPOBAHNE, SKCICPUMEHT (peajbHBIM M
MBICJICHHBI ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KosanuyectBo 4yacos
Ne HaunmenoBanue pa3aenoB JIeKTPOHHBIE (HU(POBHIE)
Konrpoasbnsie | IlpakTuyeckue
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoTsbI
Pa3nea 1. IlleppoHavyaibHble XUMHUYECKHE NOHATHS
Xumust — BaxkHas 001acTh
€CTECTBO3HAHHUSA U
1.1 . 5 2 https://m.edsoo.ru/A3RIT4T6X
IIPAKTHYECKON
JESTEIbHOCTH YEJIOBEKA
BemecTBa 1 Xxumuueckue
1.2 B 15 1 https://m.edsoo0.ru/JOMI9VEVED
peakuuu
Hroro no pazneny 20

Pa3znen 2. BaxHeiilmme npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

Bos . Kucnopon.

2.1 AYX. BHCTOPOR 6 https://m.eds00.ru/Q5A8K5W8Y
TTonsarue 00 okcumax
B T

2.2 OALOPOAL. TIOTATHE O 8 1 https://m.edsoo.ru/C4HSK6T8E
KUCJIOTaX U COJISAX
Bona. PactBopsl. I1o €

2.3 a TBOPHI T 5 1 1 https://m.edsoo.ru/F1X701B0Q
00 OCHOBaHUAX
OCHOBHBIE KJIaCCHI

2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/L.3F4R7GOT
COeIUHEHUN

Hroro no paszneny 30

Paznen 3. [lepuoanueckuii 3axon u [lepuoauyeckasi cucreMa xumudeckux 3j1eMeHToB [[. . MenaeseeBa. CTpoeHue
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https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

aTOMOB. XUMH4YeCcKaa cBsA3b. OKUCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE PC€aKIuu

[Ieproanueckuii 3aKOH U
[lepronnueckas cucrema
3.1 XUMHYECKHX 3JIeMEHTOB /1. 7
N. Menpneneesa. Ctpoenue
aToma

https://m.edsoo0.ru/C911K8POM

XUMHUeCKas CBA3b.

32 OKHCIHTENBHO- 8 2 https://m.edso0.ru/W8COT2E7K
BOCCTAaHOBHUTEJIbHEIE
peakiu
Hroro no pasaeny 15
Pe3epBHOE Bpemst 3 https://m.edsoo.ru/A3F7K3G1G
OBIIEE KOJIMYECTBO YACOB 68 5
I10 ITPOI' PAMME
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https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KJIACC

KoanuyecTBO 4acos

Ne HaunmenoBanue pasaenoB JIEKTPOHHBIE (HH(PPOBHIE)
Konrpoabnsie | IlpakTHyeckue
/| ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoTsbI
Pa3jen 1. BemecTBO 1 XUuMH4ecKHe peakIuu
[ToBTOpEHME M yIiIyOJICHHE
1.1 3HAHUM OCHOBHBIX Pa3eiioB 5 1 https://m.eds00.ru/GO9MSWIJ3T
Kypca 8 kiacca
OcHOBHbBIE 3aKOHOMEPHOCTHU
1.2 . 4 https://m.eds00.1u/R379Q6G4G
XUMUYECKHUX PEAKITUN
DNEeKTPOIUTHYECKAS
1.3 IUCCOLHAIINA. XUMUYECKUE 8 1 1 https://m.edsoo.ru/D5SR5V404A
peaKIu B pacTBOpax
Hroro no pasaeny 17
Paznen 2. HemeraJibl M MX cOeTUHEHHUS
OO0mas xapakTepucTUKa
2.1 XUMHYECKHUX DIIEMEHTOB 4 1 https://m.edsoo.ru/FOWINI9F5V
VIIA-rpynnel. ['anorenst
OO6mras xapakTepucTuka
XUMHUYECKHUX DIIEMEHTOB
2.2 . 6 https://m.edsoo.ru/S7L7MI9L7S
VIA-rpynnsl. Cepa u e€
COEIUHEHHUS
OO61mas xapakTepucTHKa
XUMHUYECKHUX DIIEMEHTOB
2.3 7 1 https://m.edso0.1u/A6Y9S6H4U

VA-rpymmsl. A30T, pocdop
U UX COCIUHEHHUS
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https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U

OO61as xapakTepucTHKa
XMMHYECKUX 3JIEMEHTOB

2.4 8 https://m.edsoo.ru/Q2WSH2KSY
IVA-rpynnel. Yriaepon u
KPEMHUI U UX COCAMHEHUS
Hroro no pazaeny 25
Pa3pen 3. MeTa/sIbI M UX COeTUHEHUS
3.1 OO6mime cBOICTBA METAIIOB 4 https://m.edsoo.ru/C1C6H6T2M
B .
3.2 WRHCHIINE METAIR! 11X 16 https://m.edso00.ru/I8G6J7RIU
COCTMHEHUS
Hroro no pazaeny 20
Pa3nes 4. Xumus u okpyskapomas cpeaa
B
4.1 CLLECTEA I MATEPHATHL B 3 https://m.edso0.ru/Z3SST1Q8K
YKU3HU YeJIOBeKa
Hroro no paszneny 3
Pe3epBHOE Bpems 3 https://m.edsoo.ru/N2U7H3F8A
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME
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https://m.edsoo.ru/Q2W5H2K5Y
https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoaunuecTBo yacos
Ne Hara DJIeKTPOHHBIE N (ppoBbIE
Tema ypoka Kontpoasubie | IlpakTudyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI
[Ipenmet xumuu. Pons xumuu B
1 1 https://m.edsoo.ru/J4AC2VEMIV
JKA3HU yesoBeka. Tena u BemecTna
[TonsiTHE 0 METOAAX O3HAHMS B
2 A 1 https://m.edsoo.ru/P10O8ASC6T
XUMUH
[IpakTuueckas padora Ne 1
«IIpaBuna paboTsl B 1abopaTopuun
3 P . P patop 1 https://m.eds00.ru/OSG3EQOD8Y
U IpuéMBbI 0OpaIeHHs ¢
1a060paTOPHBIM 000PYTOBAaHUEM)
YucTele BeleCcTBa U CMECH.
4 " . 1 https://m.edsoo.ru/X1A2E3M8R
CniocoObI pa3feneHus: cmecei
[IpaxTuyeckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/R6W6Z8FIX
OUYMCTKU OBAPEHHOM COMN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/J7R1IO8HIL
XUMHYECKUE dJIEMEHTBI. 3HAKH
7 (CUMBOJIBI) XHMHUYECKUX 1 https://m.edsoo.ru/W3U6Q6D7W
3JIEMEHTOB
[IpocThle U cnoxHBIE BELIECTBA 1 https://m.edsoo.rt/H2ZW7W8P3 A
ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 https://m.edsoo.rt/EOD1LSNIN
3aKOH MOCTOSIHCTBA COCTaBa
10 1 https://m.edso0.ru/I3Y2G1R4C

BEIIECTB. XUMHUUEcKas (hopmyIa.
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https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C

BaneHTHOCTS aTOMOB XMMHUYECKHX
3JICMCHTOB

OTHOCHUTENLHAsA aTOMHAas Macca.

11 OTHOCUTENBHAS MOJIEKYJISIpHAs https://m.edsoo.ru/FON3S0A9IL
Macca
MaccoBast 10711 XUMHYECKOTO

12 A https://m.edsoo.ru/J6AYW4P1J
JJIEeMEHTa B COCIMHEHUUN
KonnuectBo BemecTBa. MoJIb.

13 https://m.edsoo.ru/C2J5K415X
Momnsipnas macca
DU3NYECKUE U XUMUYECKHUE

14 https://m.edsoo.ru/S2R3H7N6C
sIBIICHUST. XUMHUYECKAasT PEAKITUS
[Ipu3Haku U ycIoBHs IPOTEKAHUS

15 . https://m.edsoo.ru/Z3F4A8K60
XUMHYECKHUX PEaKIIHii
3aK0H COXpaHEHUsT MaCChl

16 https://m.edsoo.ru/P7V8ASZ3D
BElIeCTB. XUMUYECKUE YPaBHEHUS
Brruncnenus: KOJIM4ecTBa, MacChl

17 BELIECTBA 10 YPABHEHUSAM https://m.edsoo.ru/W9S8Y 7727
XUMUYECKHUX PEAKLUN
Knaccudukanus XumMuaeckux

18 peakuuii (coequHeHus, https://m.edsoo.ru/KOP1LAR1W
pa3oKeHus, 3aMelIeHNs, 00MEHa)
M. B. JIoMOHOCOB — yU4€HBIii-

19 sHIMKIoneauct. O0o0meHne u https://m.edsoo.ru/C2T2E6W6V
CUCTeMAaTHU3aIHsI 3SHAHHUMA
KonTponshas pabora Nel no Teme

20 «BemecTBa 1 XMMUYECKHE https://m.edsoo.ru/D6E9Q4E9H
peaKIum»

21 Bo3agyx — cmech razos. Cocras https://m.edsoo0.ru/M6A7YOW7S
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https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S

Bo3ayxa. Kuciopon — sneMeHT u
npocToe BemecTBo. O30H

duznueckue 1 XUMUYECKUE
CBOMCTBA KHUCJIOpOJIa (peaKuu

22 https://m.eds00.ru/O0Q4H1UST
okucieHus, ropeaue). [lousarue o6
OKCHJIaX
CrocoO0sI MOTy4eHHs KHCIIOPO/Ia B
23 71a00paTOpPUX U IPOMBIIIUIEHHOCTH. https://m.edsoo.ru/F8Q2D2X3H
[IpumeneHnue kucnopoaa
TennoBoii 3pPexT XuMUIECKOM
pEaKIMH, IOHATHE O
24 TEPMOXUMHUYECKOM YPaBHEHUH, https://m.edsoo.ru/Z6H4AGIDSW
9K30- U SHAOTEPMUYECKUX
peaKIusax
TomumBo (HedTh, yroiab U METaH).
25 3arpsizHeHue BO3/ayXa, COCOObI https://m.edsoo.ru/Y2Y4M4H1B
€ro MpeAoTBpAILECHUS
[Ipaktuueckas padota Ne 3 mo
teme «Iloydyenue u coonpanue
26 https://m.eds00.ru/J2X0TOAOD
KHUCJIOPOJIa, H3yUEHUE €To
CBOWCTB»
27 Bozopox — oxement i npoctoe https://m.edsoo.ru/ISD2BSD7A
BemecTBo. Haxoxaenue B mpupoe
DduU3nUecKue U XUMUYECKUE
28 cBoicTBa Bojopoza. [Ipumenenue https://m.eds00.ru/QOA7R7W60
BOJZIOpO/IA
29 ITonsATHE O KMCITOTAX U COJISIX https://m.edsoo.ru/N711U1E4]
30 Crioco0bI TToTy4deHust BOAOPO/Ia B https://m.edsoo.ru/F4AW6U5Q5Q
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https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q

naboparopuu

[IpaxTuyeckas padora Ne 4 o

31 teme «llonydyenue u cobupanue https://m.edsoo.ru/A8D2B602Z
BOJIOPO/1a, U3YUYEHHUE €r0 CBOMUCTB)
MostsipHBI 00BEM ra30B. 3aKOH

32 p https://m.edsoo.ru/W4Y 1W4W8C
ABoraapo
Brranciaenust 00n€ma, KoJn4ecTBa

33 BEIIIECTBA ra3a Mo €ro u3BECTHOMY https://m.edsoo.rt/LOW2K9Q8I
KOJIMYECTBY BEIIECTBA I 00BEMY
Brruucnenust 008MO0B ra3oB 1o

aBHEHUIO PEAKIIMH Ha OCHOBE

34 yp "p 1 N https://m.edsoo.ru/M7G2D2E3H
3aKOHA OOBEMHBIX OTHOIICHUH
rasoB
dusnueckue U XUMUYCCKUE

35 . https://m.edsoo.ru/F3S5SH7H9U
CBOWCTBA BOJBI
Cocras ocHoBauuii. [Toustre 00

36 https://m.edsoo.ru/I9M1C5U8J
UHANKATOpax
Bona kak pactBopuTes.
Hacelimennsie 1 HeHACHIIIEHHBIE

37 HI III https://m.eds00.ru/S7ZON3W2D
pactBopbl. MaccoBas 101
BEIIIECTBA B pacTBOPE
[IpakTuueckas pa6ora Ne 5 o
TeMme «IIpuroroBiieHre pacTBOPOB

38 p . . p . p . https://m.edsoo.ru/LOV7U6I6H
C ompeeEHHON MacCOBOM JOJIeH
PacCTBOPEHHOTO BEIIECTBA»
KontpoinbHas padota Ne2 o teme

39 p p https://m.eds00.ru/Y3C8C9C8Z
«Kucnopoa. Bogopoxa. Boga»

40 Oxkcupsl: cocTaB, KaccupuKanus, https://m.edsoo.ru/D1A6N2BIL
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https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L

HOMEHKJIaTypa

HOJ'IyLICHI/Ie 1 XUMHWYCCKHUEC

41 CBOMCTBA KHCJIOTHBIX, OCHOBHBEIX U https://m.edsoo.ru/E3USHI W8V
aM(pOTEPHBIX OKCHJIOB
OcCHOBaHHUS: COCTAB,

42 https://m.edsoo.ru/C9Z0EINSV
KJaccuduKaius, HOMEHKIaTypa
ITonmyuenne 1 XUMHUUECKHE

43 Vy . https://m.edsoo.ru/W5V2Q8K1E
CBOICTBA OCHOBaHMUIA
Kucaotsl: cocras, ki1accuduKaus,

44 (uxan https://m.edsoo.ru/F4P2A0C3V
HOMEHKJIaTypa
[TomyueHnue u XUMHUYECKHE

45 o https://m.edsoo.ru/BSC11L.3L.6M
CBOICTBA KHUCJIOT
Conu (cpennue): HOMEHKIATypa,

46 CIIOCOOBI TIOTYYCHUSI, XHMUYECKHE https://m.edsoo0.ru/J4B9QSE1X
CBOMCTBaA
[IpaxTuyeckas padota Ne 6.
Pemenne sxcnepruMeHTaAILHBIX

47 p https://m.edsoo.su/E9X4K8F7W
3ama4 1mo reMe «OCHOBHBIE KJIACCHI
HEOPTaHWYECKHUX COCTMHCHUIN
['enernueckas CBA3b MEXKIY

48 KJIacCaMHM HEOPTraHMYECKHUX https://m.edsoo.ru/HOUSD6AOC
COCIMHEHUH
O000I11IeHNE U CUCTEMATH3ALUS

49 . https://m.edsoo0.ru/Q6GINSL4B
3HAHUU
KonTponsnas pabora Ne3 o Teme

50 "OCHOBHEBIE KJIACCHI https://m.edsoo.ru/W6J7L515P
HEOPraHWYECKUX COCTMHEHUN"

51 [lepBbie MONBITKY KJIaCCU(PUKALUU https://m.edsoo.ru/R4S7TM4MION
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https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N

XHMHYCCKHX dJIeMEHTOB. [loHsTHE
O Irpymniax CXOJHbIX 3JICMCHTOB

[Iepronnueckuii 3aKOH U
IIepnoanueckas cucrema

52 https://m.edsoo.ru/A1BIFOV6C
XUMHUYECKUX 3jieMeHToB 1. U.
MenpeneeBa
53 IIepuonsl, rpynisl, NOATPYIIIILI https://m.edsoo.rt/W30116R2U
Ctpoenne atomoB. CocTaB
54 https://m.eds00.ru/C9Q90773C
aTOMHBIX sifiep. M3oromnbl
CtpoeHue 3IIeKTPOHHBIX 000I0YCK
ATOMOB 3JIEMEHTOB
55 . https://m.edso00.ru/O0F6Y5C8B
[Tepnoanueckoii cucremsl /1. U.
MenneneeBa
XapakTepucTuka XUMHYECKOTO
3JIEMEHTA MO €ro MOJ0KEHUIO B
56 . https://m.eds0o0.ri/A9C319Z5W
[Tepnonnueckoii cucreme /1. Y.
MenaeneeBa
3nauenue [lepuoanueckoro 3akoHa
as ayK AKTHKH.
57 AU PASBITHA Hay i | Hp TH 1 https://m.edsoo.ru/K3S31400V
. . MenneneeB — y4€Hblii,
Mearor ¥ rpaxIaHuH
PesepBHblit ypok. O0001IeHNE U
CHUCTEMaTH3aIus 3HAaHUH /
58 . 1 https://m.edsoo0.1u/BOVII4W6A
Bceepoccniickas npoBepoyHas
paborta
KoHnTtponbHas padota Ne4 o teme
59 «Ctpoenue atoMa. XuMHUYECKast https://m.edsoo.ru/L.2L.4K005Q

cBs3b» / Beepoccuiickas
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https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q

poBepoyHas paborta

3HCKTp00TpI/II_IaTeHBHOCTB aTOMOB

60 1 https://m.eds00.ru/S6R80O2X9B
XUMHUYECKUX AIIEMEHTOB

61 HonHas xuMHuueckas cBI3b 1 https://m.eds00.ru/R201T61.4S
KoBasentnas nosusipHas

62 1 https://m.edsoo.ru/GIN4H4J6F
XUMHUUYECKAS CBA3b
KoBaneHntHas HenossipHas

63 1 https://m.edsoo.ru/R5Q417S5K
XUMHUYECKAS CBI3b

64 CreneHb OKUCIIEHUA 1 https://m.eds00.ru/SSU9O0D4B
OKHUCITUTEBHO-

65 1 https://m.eds00.ru/KOW2Q5Y1C
BOCCTAHOBUTENIBHBIE PEaKIIUU

66 OKHUCIINTEIN U BOCCTAHOBUTEIU 1 https://m.edso00.ru/M3D0OP4C9Y
PesepBHeiit ypok. O600mIeHHE U
cUCTEMAaTU3alis 3HaHUM 110 TEME

67 H 1 https://m.eds00.1u/S2R4SSM 7N
«Ctpoenue aroma. XUMHAYECKas
CBSI3b)
Pezse i1 ypok. O0001menne

68 PBHPIH YD 1H e 1 https://m.edsoo.ru/SIR1B1L6Q
cUCTEMAaTU3aIis 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

9 KJIACC

KoaunuecTBO 4acoB

Ne Hara DJIeKTpOHHbIe Hu(ppoBbIE
n/n Tema ypoxa Bcero Kontpobvie | Hpaxririeckite U3ydyeHHsi | o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI

IIeproanueckuii 3aK0H.

1 Heprozrieckas cuerema 1 https://m.edso0.ru/W4YSP2F9X
XUMHUYECKUX djiemeHToB J[. 1.
Menneneena
3aKOHOMEPHOCTH B

2 VISMCHCHIIT CBOHCTE 1 https://m.edsoo.ru/V8K9CI1C4R
XUMUYECKHUX AJIIEMEHTOB
IIEPBBIX TPEX MEPUOIOB
Knaccudukanus u

3 HOMEHKJIaTypa 1 https://m.eds00.ru/Q9Y 1Y 7700
HEOPTaHUYECKUX BEILIECTB
Bunbl XuMuueckoil cBsizu U

4 TUIBI KPUCTATUTMYECKUX 1 https://m.edsoo.ru/R9T4R3J2H
pemeToK
KonTponsnas padora Nel no
teme «IloBTOpenue u

5 yriyOJieHue 3HaHUH 1 1 https://m.edsoo.ru/R3U4P4C6M
OCHOBHBIX Pa3/IeNioB Kypca 8
KJ1acca»
Knaccudukanms xumuaeckux

6 PEAKIUI MO pa3IMYHBIM 1 https://m.edsoo.ru/H6L.106U8O
npU3HaKaM

7 ITonsiTue o ckopocTu 1 https://m.edsoo.ru/Y8B8USO41
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https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I

XUMHYECKOW PEaKIUH.
IToHsiTHE O TOMOTEHHBIX U
reTePOTeHHBIX PEaKIUIX

IloHaTHE 0 XUMHUYECKOM
paBHOBecuu. DaKTOpHI,
BIIUSIIOILIAE HA CKOPOCTh

8 . https://m.edsoo0.ru/S5K8G2A3K
XUMHYECKOW PEaKIuu U
MOJIOKEHUE XUMHUISCKOTO
paBHOBECHUS

9 Oxucamrensio- https://m.eds00.1u/G9K9O1B1A
BOCCTAHOBUTEJIBHBIC PEAKITIH
Teopus 2AEKTPOIUTUYECKON

10 nucconuanuy. CHIIbHEBIC U https://m.edsoo.ru/BOO3F108F
ci1abble SJIEKTPOITUTHI

11 HNoHnHble ypaBHEHUS peakuii https://m.edsoo.r/HIN3L8Y7G
XHUMHUYECKHE CBONCTBA KUCIIOT
1 OCHOBaHHUHU B CBETE

12 MIPEICTaBICHUI 00 https:/m.edso0o0.ru/T3G0X4B91
AJIEKTPOJIUTUYECKON
JHUCCOLHAIIN
XuMHYECKHE CBOMCTBA COJIeH
B CBETE MPECTaBIECHUHN 00

13 . https://m.eds00.ru/S1P2W3Q2V
AIIEKTPOJIUTUYECKON
JHUCCOIHAIIN

14 [TonsiTue o ruaponuse conen https://m.edso0.ru/X9Q4S7R5D
O0001eHue u

15 . https://m.edsoo.ru/B3H9QOWON
CHCTEMAaTH3alMsl 3HaHUH

16 [IpakTrueckas padota Ne 1. https://m.edsoo.ru/Y2COM4K 4K
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https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K

«Pemenne
AKCIEPUMEHTAIBHBIX 33724

Kontponsnas padora Ne2 mo
TeMe «DJIEKTPOIUTHYECKAS

17 https://m.edsoo.ru/A3E5Y 1K4F
auccoryanysa. XUMHICCKUE
pEeaKIuu B PaCTBOPAX»
OO01mas xapakTepucTHKa

18 raJloreHOB. XUMHYECKHE https://m.edso00.r/1.9Q3U270U
CBOICTBa Ha NMPUMEPE XJI0pa
XmopoBogopoa. ComnsiHast

19 KHCJEOTa’ XIMITACCIHE https://m.eds00.ru/VOY2L.8Y0S
CBOMCTBA, MOJIyYEHHE,
MpUMEHEHNE
[IpakTrueckas padota Ne 2 mo

20 reme «llonysenne COJ,I_HHOH https://m.edsoo.ru/V40O5C7J3Y
KHCJIOTBI, U3yUYEHUE €&
CBOMCTB»
Brruucienus mo ypaBHEHUSIM

21 HAMHHACCIHX peaictiitd, eciln https://m.edsoo.ru/R8ROJILSA
OJIMH U3 PEarcHTOB JaH B
M30BITKE

22 OOwas xapakTepucTuia https://m.edsoo.ru/USKSESDOV
aneMeHTOB VIA-rpynmnst
AoTponHbie MoIU(UKAIIH

23 ceprl Haxo\’)K JICHHC CEPBL I €¢ https://m.edsoo.ru/P8X9TL.2R2Y
COCIMHEHUH B TIPUPOJIE.
XHWMHYECKUE CBOMCTBA CEPBI

24 CepoBoaopoji, CTpOEHHUE, https://m.edsoo.ru/D1K1F5U6P
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https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P

(1)I/ISI/I‘~IGCKI/I€ U XUMHUYCCKHUC
CBOMCTBA

25

Oxcuppl cepsl. CepHas

KUCIIOTa, (U3NIECKUE U
XUMHUYECKHE CBOMCTBA,

pUMEHEHNE

https://m.edsoo.ru/K2CO0D1Y5W

26

XUMHUYECKUE PEAKIINH,
JeKaIUE B OCHOBE
IPOMBIIIEHHOTO CIoco0a
MMOJTy4YCHUA CCpHOfI KHCJIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYXaIoIIe Cpeasbl
COETMHEHUSIMU CEPBI

https://m.edsoo.ru/V6V8J2S2H

27

Briuncienue MaccoBOr 10U
BBIXOJ1a IPOAYKTA peakIuu

https://m.edsoo.ru/TSH5M5C6Q

28

OO11as xapakTepUCTHKA
3J1EMEHTOB V A-rpynisl. A30T,
pacnpocTpaHEeHUe B IPUPOJIE,
du3nYECKrEe N XUMUIECKHE
CBOMCTBA

https://m.edsoo0.ru/JOX6KSESP

29

AMMUak, ero puznyecKue u
XUMHUYECKHE CBOMCTBA,
MOJIyYECHUE U TPUMEHEHUE

https://m.edsoo.ru/A2J3ES15U

30

[IpakTrueckas padota Ne 3 mo
teme «[lonmyyenne ammuaka,
W3YUYEHUE €r0 CBOMCTB»

https://m.edsoo.ru/H8A8ASGEV

31

A30THas KHCIO0TAa, €€
bu3NYecKue 1 XUMHIECKUE

https://m.edsoo.ru/A4S5F4UOM
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https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M

CBOWCTBA

Hcnonp3oBaHue HUTPATOB U
COJIEH aMMOHHS B Ka4ECTBE
MHUHEPAJIbHBIX YA0OPEHHA.

32 https://m.eds00.ru/G7Y4Q1J6P
XUMHUYECKOE 3arpsi3HEHNE
OKPYXaIoIIe Cpeasbl
COCIIMHEHUSIMH a30Ta
®dochop. Okcun docdopa (V)

33 # (hocopras kncnora, https://m.eds00.ru/Q5BOGIN3R
bu3HYECKHEe M XUMUIECKHE
CBOMCTBA, ITOJIyYEHUE
Hcnons3oBanue gochaTo B

34 Ka4JeCTBC thHepaHBHBIX https://m.edsoo.ru/M4G5H1P30
yaoOpeHuit. 3arps3HeHne
MPHUPOJTHOM cpeabl hocharamu
Yrnepon, pacnpocTpaHeHue B

35 npupojie, PU3NIECKUE U https://m.edsoo.ru/A9C8F1A41
XUMHYECKHUE CBOMCTBA
Oxcuipl yraepona, ux
(du3nUecKrue 1 XUMHYECKUE

36 CBOMCTBA. DKOJIOTMYECKUE https://m.edsoo.ru/P6UTMAKIT
npo0JeMbl, CBA3aHHBIE C
okcuaom yriepoaa (IV)

37 VYronpHas KUCIOTa U €€ cou https://m.edsoo0.ru/TSO1SOFIT
[IpaxTuyeckas padora Ne 4 o

38 reme "Tloxysene https://m.edsoo.ru/P6WIW6A4C

YTJIEKUCIIOrO rasa.
KauecTBeHHas peakius Ha
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https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C

KapOoHaT-1OH"

39

[lepBoHauanbHbIE TOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KaK
0 COEIUHEHUSX yTaepoja

https://m.edsoo.rt/GSO6H6X1E

40

Kpemuuii u ero coequHeHust

https://m.edsoo.ru/S2F374G3N

41

[IpakTuueckas pabora Ne 5.
Pemenne
AKCTICPUMEHTAIIBHBIX 33724 110
TeMe «BakHelmme
HEMETAIUIBI U UX COETUHEHUS

https://m.edsoo.ru/Y8B8R2E1J

42

KonTponsnas padora Ne3 no
TeMe «Baxnenmue
HEMETaJlJIbl ¥ UX COCIUHEHUSD)

https://m.edsoo.rw/K1E4WS5F5D

43

OO1m1as xapakTepUCTHKA
XAUMUYCCKHUX DJIEMECHTOB —
MeTaiuIoB. Meramnnueckas
CBsI3b M METAJNINYECKAs
KPUCTAILUINYECKAs PEIIETKA.
dusnyeckue cBOMCTBA
METAJII0B

https://m.edsoo.ru/Q5M8X376L

44

XUMHUYECKUE CBOMCTBA
METaJIIOB.
DIIEKTPOXUMUYECKUH P
HaANPSHKEHUN METalIOB

https://m.edso00.ru/M7GOF6W6K

45

OO61m1me crnocoObl MOTyYeHHS
MeTanoB. CIIIaBEI.
Brruucnenus no ypaBHeHHUSAM
XUMHYECKHX PEaAKIIHH, eCITH

https://m.edsoo.ru/F9S7U4G5C
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https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C

OJIMH U3 PEareHTOB COJACPKUT
npuMecH

ITonsaTHE O KOppO3UHU

46 https://m.eds00.ru/U4T6B8L6C
METAJIJIOB

47 [llenounbie METaJIIbI https://m.edsoo.ru/ESNOF6H7A
OKcHUIBI U THAPOKCUIBI

48 a AP a https://m.edsoo.ru/Q5F4A870U
HATPHS U Kaaus

€JIOYHO3EMEIbHBIE METAIEI

49 i . . https://m.edsoo.ru/R9G4H2L5S
— KQJIBLIUHA U Marduii
Baxueiinime coenmHeHN

50 https://m.edsoo.ru/BSB6SO0F6R
KaJIbIHST
O000mmenne u

51 = . https://m.eds00.ru/Z8S2E1Y6W
cucTeMaTu3ausa 3HaHUI
JKécTkocTh BOABI M CLIOCOOEI

52 . a https://m.edsoo.ru/U4F1V1P9K
e€ ycTpaHeHus
[IpakTuueckas padota Ne 6 mo

53 TeMme "JKECTKOCTh BOIBI U https://m.edsoo.ru/T6EQU2I3W
METO/bI €€ yCTpaHeHUs"

54 AmroMuHUN https://m.eds00.ru/O2U1T4S00
AwmMdoTepHBIE CBOIiCTBA

55 orep https://m.edsoo.ru/T7Z619U3S
OKCHJIa ¥ THUJIPOKCUJA

56 Kemezo https://m.edsoo.ru/I2ROK4COE
Okxc s OKC co

57 HBL, THAPOKCHIBE 1 COTH https://m.edsoo0.rw/U2BII3V0OQ
xenesa (II) u xenesza (I1I)
O0001eHue 1

58 . https://m.edsoo.ru/W6NOHSL 7X
cUCTEMATU3aLUs 3HAHUN

59 [TpakTrueckas padota Ne 7. https://m.edsoo.ru/JIM4T7L4X
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https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X

Pemenne
AKCIEPUMEHTAIBHBIX 337a4 110
TeMe «BakHele MeTaibl 1
UX COCITMHECHUS

Brruucnenust mo ypaBHEHUSIM
XUMHYECKHUX PEAKIUi, €CIIn
OJIMH U3 PEareHTOB JaH B

60 W30BITKE WU COJICPIKUT https://m.edso00.ru/F2G001Y0OK
npuMecH. Beraucienus
MacCOBOM JOJIU BBIXOJa
MPOAYKTA PEaKIUU
O6o0611IEHNE U

61 B . https://m.edsoo.ru/WIFS8E9L 5N
cUCTEMATU3aLUs 3HAHUH
KonTtponsHas padora Ne4 mo

62 TeMe «BakHelmne MeTaJUIbI U https://m.edsoo.ru/FIEOK9H7N
UX COEIMHEHU
BemecTBa 1 Matepuasi B

63 IIOBCEIHEBHON KU3HUA https://m.edsoo.ru/T4P9U7D4B
4eJI0BeKa
XUMHUECKOE 3arpsI3HEHUE

64 . p https://m.eds00.ru/COU7O0M3X
OKpPY’KaloIlIeH cpe/ibl
Ponrs xumMun B perieHnu

65 p https://m.edsoo.ru/K9X9ATOM
9KOJIOTUYECKHUX TTPOOIeM
Peze i1 ypok. O000IIIeHIE

66 PBHPIH YD H_IUHH https://m.eds00.ru/T5K5V6J3C
M CUCTEMaTHU3alHs 3HAHUI
PesepBublil ypok. O000IIEHHE

67 p yp Hlv https://m.edsoo.ru/Y2B8C4H2E
M CUCTEMATHU3ALNS 3HAHUI

68 PeseprubIil ypok. O6001eHme https://m.edsoo.ru/B3P1R2T3V
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https://m.edsoo.ru/B3P1R2T3V

U CUCTEMAaTHU3alus 3HAHUU

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KUIACC

Kon
MpoBepsAEeMOro
pe3yJbTara

HpOBepﬂeMble NpeAMETHBIC PE3YyJIbTAaThI OCBOCHUA OCHOBHOM
06p330BaTeJ1bHOI7[ nporpaMmbl OCHOBHOTI'O 0011ero 06pa303almﬂ

1

IIo Teme: «HepBOHa‘-IaJ'ILHBIC XUMHNYCCKHUEC ITIOHATHA»

1.1

pPacKpbIBaTb CMBICI OCHOBHBIX XHUMHUYECKHX TMOHSTHH: aToM,
MOJICKYJIa, XUMHUYECKHUH SJEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOPOAHAsS W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCUTENIbHAS aTOMHAas W MOJIEKYJIsipHAs Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJISIpHAas Macca, MaccoBas JO0JII XHMHUYECKOTO
JJIEMEHTa B COCJMHEHUHW, MOJISIPHBIA OOBEM, XMMHUYECKas PEaKIlus,
kinaccupuKalusg — peakiuil:  peakuud  COCOUHEHHs,  peaKIuu
pa3lioKeHUs, PEAKIUU 3aMElIeHHs, peaknuu OOMeHa, 3K30- U
SHAOTEPMUYECKHE pEeaKIMH, TeroBoi 3¢ deKT peakuuu, pacTBOp,

MaccoBast J10JIsl BEIeCTBa (MPOIEHTHAsI KOHIIEHTPAIlKs) B paCTBOPE

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUUA U

IMPUMCEHATH OTU MMOHATHA IPU OITMCAHUH BEIIECCTB U UX npeBpameHHﬁ

1.3

WCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUISl COCTaBlIeHUS (opmys

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUSA MacCChblI BCIICCTB,
IIOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOrO Y4YCHHA, 3aKOHa

ABoraapo

1.5

OIIpCaACIIATh BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHBIX

COCAUHCHUAX

1.6

KJacCU(PUIIUPOBATh XUMHYECKHE peakiuu (10 YHCIy U COCTaBy

y4acTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 (HeKTy)

1.7

BBIUHCIISITh OTHOCHUTEIBHYIO MOJEKYJISPHYI0 U MOJIAPHYIO MaccChl

BCIICCTB

1.8

BBIYHCIISITh MacCOBYIO JOJI0 XMMHYECKOrO d3JeMEeHTa 1o (opmyie

COCIMHEHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIO BEIIECTBA B PaCTBOPE
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1.10

MNPUMCHATE €CTCCTBCHHOHAYYHBIC METO/bI ITO3HAHUA — Ha6JHOI[€HI/Ie,
HU3MCPCHHUC, MOJCIMPOBAHUC, SKCIICPUMCHT (peaﬂbHHﬁ n

MBICJICHHBI)

[To Teme: «BaxkHeimme npeaCcTaBUTENN HEOPTaHUYECKUX BEIIECTBY

2.1

PacCKpbIBaTb CMBICJI OCHOBHBIX XHMHUYCCKHX MMOHSTHH: OKCH I,

KHCJI0Ta, OCHOBAHHUEC, COJIb

2.2

OTpeAeNATh MPHUHAJICKHOCTh BEIIECTB K OMNPEIeIEHHOMY KIlaccy

coeMHeHui 1o popmynam

23

KJ1accU(hUIIUPOBATh HEOPTAHUUECKUE BEILIECTBA

2.4

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOICTBa
BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAs OMHUCAHWUE TPUMEPAMHU

MOJICKYJIAPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIINX XUMHUYCCKUX peaKI_II/Iﬁ

2.5

MMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
Kau€CTBCHHOI'0O COCTaBa, BO3MOXHOCTHU IMPOTCKAHUA XHUMHUUYCCKHX

IIPEBpAILEHUH B PA3IMNUHBIX YCIOBUSIX

2.6

cleoBaTh MpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYAOH H
nabopaTopHbIM 000pYJOBaHMEM, a TaKXkKe TpaBHIaM OOpaImIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKUUSMU TIO BBIMOJIHEHUIO
na60paT0pHHx XUMHYCCKUX OINBITOB IO IMOJJYUYCHUIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BelIecTB (BOAOpOAA U KHCIOPOAA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOWM JOJIEM PacTBOPEHHOTO
BEIIECTBA, MNIAHUPOBATH U MPOBOJUTH XUMHUYECKHE SKCTIEPUMEHTHI T10
pacno3HaBaHUIO pPAacTBOPOB WIEJIOYEd UM KUCIOT C IOMOIIBIO

WHIUKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHX U IPYTHE)

2.7

MIPOBOAUTH PAcUEThI 110 YPaBHEHUIO XUMUYECKOM peakuuu

I[To Teme: «llepuommueckuii 3akoH u Ilepuognueckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.

Xumuyeckas cBsi3b. OKHUCIUTETbHO-BOCCTAHOBUTEIBLHBIC PEAKIIUN)

3.1

PacCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHX MIOHSTHM: AApO aroma,
SHCKTpOHHBIﬁ cloit aToMa, aToMHasda 0p6I/ITaJ'H>, paauyc aroma,
XUMHYECKasd CBA3b, INOJIIpHAad W HCIOJIIpHAasd KOBAJCHTHAadA CBA3b,
QJICKTPOOTPULATCIIbBHOCTb, HWOHHAsA CBA3b, HOH, KA4THOH, 4HUWOH,

CTCIICHb OKHCJICHHUA

3.2

KJIaCCI/I(bI/IHI/IpOBaTI) XUMHNYCCKHUEC 3JICMCHTBI
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3.3

OTHCHIBATh M XapaKTepHu30BaTh TaOnuuHyto ¢opmy Ilepuommueckoii
CUCTEMbl XMMMUYECKHUX DJIEMEHTOB: pa3iu4aTb IOHATHUS «IJIaBHAs
noarpynna (Arpynma)» u «mnobounas mnoxarpynna (brpynma)y,

«MaJjbie» M «OOJIBIINE) Nepruoabl

34

packpbiBaTh cmbich llepuoamdeckoro 3akoHa .M. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHE MTEPUOINYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX OJJIEMEHTOB OT HUX TnoyiokeHus B Ilepuognueckoit

CHUCTEMCE

3.5

COOTHOCUTh  O0O3HAUEHUsS, KOTOpPhIE HMMCIOTCS B  TabiwIe
«Ilepuomnyeckass ~ cucTeMa  XUMHYECKMX  djemeHtoB  JI.M.
MenzeneeBa» € YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsja  sjpa, oOImee 4YHCIIo

AJIEKTPOHOB U PACTIPEAEIEHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

OIPCACIIATH CTCIICHDb OKHCJIICHUA DJICMCHTOB B 6I/IHaprIX

COCAUMHCHUAX

3.7

ONpeAeNATh BHUJA XMMHYECKOH CBs3UM (KOBaJ€HTHAass W HOHHas) B

HCOPraHNYCCKUX COCANUHCHUAX

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJibTara

IIpoBepsiemMble MpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

1

ITo Teme: «BemecTBo U XUMHYECKasT PEaKLIUsD)

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKUX IOHATHUH: pPACTBOP,
3JEKTPOJIUTHI, HEINEKTPOJUTHI, AJIEKTPOJIUTHUYECKAs AUCCOLMALIMS,
peakuu MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE PABHOBECHE,
oOpaTtumble u HeoOpaTUMbIe peakuuu,
OKHCJIUTEIIBHOBOCCTAHOBUTEIILHBIE peakuuu, OKHCJIUTEIb,
BOCCTAHOBUTEJb, OKHCJIEHHE U BOCCTAHOBJIEHHUE, aJUIOTPOMMS,
aMpOTEepHOCTh,  XHMHUYECKas CBs3b  (KOBAICHTHAs, HWOHHA,
MeTaJIn4yeckasi), KpUCTAITIM4ecKas pemérka, CIJIaBbl, CKOPOCTh

XUMHYECKON PeaKIuu

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHUUA H
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IMPUMCHATH O3TU MMOHATHA IMPU OITMCAaHWH BEIICCTB U UX HpCBpaHICHI/Iﬁ

1.3

COCTABJISITh YPAaBHEHUS DIIEKTPOJUTUYECKON AUCCOLMALMM KHUCIIOT,
LIEJI0YE U COJICH, IOJHBIE U COKpAUIEHHBIE YPABHEHMS pPEaKLMM

HOHHOTO OOMEHa

1.4

PaCKpbIBaTh CYIIHOCTH OKHCIHMTCIbHO-BOCCTAHOBUTCIBHBIX peaKIII/If/'I

IIOCPCACTBOM COCTABJICHUSA SJICKTPOHHOT'O 0ajaHca 3THUX peaKuHﬁ

1.5

MIPOBOAUTH PAcUEThl 110 YPAaBHEHUIO XUMUYECKOM peakinuu

Ilo temam: «Hemeramiel M mX coemuHeHUsT» W «MeTalipl U HX

COCOAUHCHU A

2.1

XapaKTCPU30BaTh (OHI/ICBIBaTL) o6ume u CHCI_II/I(I)I/I‘-ICCKI/IC XHUMHUYCCKUC
CBOMCTBA IMPOCTBIX M CJIIOKHBIX BCHICCTB, IMOATBCPIKAAA OIIMCAHUC
npuMepaMu MOJICKYJIIPHBIX U MOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIIINUX

XUMHYECKUX PEAKIUn

2.2

COCTaBJIATb YPAaBHCHUA pCaKHHﬁ, MOATBCPKAAIOIINX CYHIECTBOBAHUC

Te€HETUYCCKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

23

IIPpOrHO3UPOBAThb CBOMCTBaA BCHUICCTB B 3aBUCHUMOCTU OT UX CTPOCHHA,
BO3MOXHOCTH NPOTCKAHHUA XHUMHUUYCCKUX HpCBpaIIIeHI/Iﬁ B Pa3JIMYHBIX

YCIIOBUAX

24

CIIe/IOBaTh MpaBUJIAM  [OJIb30BAHUS XHMHYECKOH TMOCYA0H
nabopaTopHbIM 000pYJOBaHMEM, a TaKXKe TMpaBUIaM OOpaIIeHUs C
BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIMSIMU 110 BBIIOJTHEHHIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO U COOMpPAHUIO

ra3000pa3HBIX BEMIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa)

2.5

MPOBOJIUTh PEAKIUH, MOATBEPKAAIONINE KAYECTBEHHBIH COCTaB
Pa3JIMUHBIX BCHICCTB: PpPaACllO3HABATh OIBITHBIM HYTéM XJiopuna-,
Opomun, womupa, kKapOoHat, (Qocdar, cunumkar, cynbsdar,
TUIPOKCUIUOHBI, KATHOHBI aMMOHUS, MOHBI HM3yYEHHBIX METAJIOB,

MIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAaX HEOPTAHUYECKUX BEIIECTB

[To Teme: «XuMuUs U OKpYIKaOILIAsl Cpeay

3.1

pacKpbIBaThb CMBICI OCHOBHBIX XxuMuueckux mnonarui: [IJIK

BCIICCTBA, KOPpO3Us MCTAIJIOB

32

[PUMEHSATh OCHOBHBIC OIEPAlUU MBICIUTEIBHON ESITEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHUE, OOOOIIEHNE, CHCTEeMAaTHU3AIINIO,

BBISIBJICHUC TIPUYHUHHO-CICACTBCHHBIX CBsA3EH — U1 U3YUYCHUSA
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CBOICTB BC€IIECTB M XHUMHYCCKUX peaKquI; CCTCCTBCHHOHAYYHEIC
MCTOJbI IIO3HAHHA — Ha6J'IIO,ZleHI/Ie, N3MCPCHUC, MOACIIMPOBAHUC,

9KCIIEPUMEHT (PEajbHbIA U MBICICHHBIN)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

HepBOHaanII)HI)IC XUMHUYCCKUC TOHATUA

1.1

IIpenmer xumuu. Poiap XMMHUM B KU3HU 4YelIOBEKa. XUMHUA B CUCTEME HayK.
Tena u BemectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsarue o MECTOAaX MO3HAHUA B XUMHH. Yucteie BCIICCTBA U CMCCH. CnocoObl

pazzaeneHus cMecen

1.3

ATOoMBI H MOJICKYIJIBI. Xumnueckue dneMeHThbl. CHMBOJIBI  XUMHYECKHX

9JICMCHTOB. HpOCTLIe " CJIOKHBIC BCIICCTBA. ATOMHO-MOHCKyHHPHOC YUCHUC

1.4

XyUMHU4YecKas q)OpMy.]'Ia. BameHTHOCTE aTOMOB XMMHUYECKHX DJJIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIIICCTB. OTtHOCHUTEILHAS aTOMHasn Mmacca.
OTHOCHUTENLHAA MOJICKYJISIpHAd Macca. MaccoBas 7071 XMMHUYECKOTr0 dJIEMEHTa

B COCAUMHCHNU

1.5

KomnuectBo BemectBa. Monb. MoisipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacd€rel mo dopmynam

XUMHYECKUX COEeIUHEHUN

1.6

DU3NYECKUE U XUMHUYECKHUE SIBICHUS. XUMUYECKas PEAKUUsl U €€ MPU3HAKHU.
3aK0H COXpaHEHHsI MacChl BEIIECTB. XUMHUECKHe ypaBHeHUsA. Kinaccudpukarus

XUMHUYECKHX PeaKIuii (COeTUHEHMS, PA3TI0KEHUs, 3aMEIICHUsI, 00MEHA)

1.7

XHUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCYIOU, C IIPaBUIIAMHU
pabotel B Jsaboparopur U TpuéMamMu oOpamieHus ¢ J1abopaTOpPHBIM
o0opysoBaHHEM, H3yYe€HHE U ONUcaHue (QHU3UYECKHX CBOMCTB 00pa3ioB
HEOPraHWYECKHX BEIIECTB, HaOMoAcHHE (U3MYecKux (TUTaBICHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHKUE caxapa B CTYIKe, KUMICHHE U KOHACHCAIUS BOJbI) U
XUMHYECKHX  (TOpeHHe CBeud, [pOKaJIMBaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICIICTBUE MeNa ¢ KHCJIOTOW) SBJICHUH, HAOMIO/IEHHME M ONHCAaHUE
NPU3HAKOB TMPOTEKaHHWsS XUMHUYECKHMX peakuuid (pa3jioxeHHe caxapa,
B3aUMOJICIICTBUE CEpHOW KHUCJIOTBI C XJOpUIOM Oapusi, pa3jioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJIEHCTBUE Kelle3a C pacCTBOPOM
comu menu(Il), uydyenne cnocoOoB paszeneHus: cMecei (C MOMOIIBIO MarHUTa,
(buIpTpOBaHUE, BBIMTAPUBAHKE, TUCTUIUIALMS, Xpomarorpadus), MpoBeaeHUE

OYHCTKHU HOBapeHHOﬁ COJIH, Ha6JIIOI[eHI/IC 1 OIIMCAaHHUC PE3YJIbTATOB ITPOBCACHUA
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OIbITa, WJUIIOCTPUPYIOIICTO 3aKOH COXpPaHCHHA MACChl, CO3JaHUC MOI[GJ'ICI71

MOJIEKYI (IIIapOCTEP>KHEBBIX )

Baxmneiiume NpEACTABUTCIIM HCOPTAaHNYCCKUX BCIICCTB

2.1

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopon — 3ineMeHT M IpocToe
BemiecTBo. HaxoxkmeHue Kuciopona B Mpupone, GU3NYECKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Okcuapl. [Ipumenenune kuciaopoga. CrocoObt
NOJYYEeHUsI KHUCIOpoJa B JIaOOpaTOpUM W MPOMBINUIEHHOCTH. Kpyroopor

Kucaoposa B mpupojie. O30H — auioTponHas MoaupuKalus KUCIopoia

2.2

TennoBoii 23GHEeKT XUMUIECKON peaKIiK, TEPMOXUMUYECKUE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE PEeaKIMU. TOIUINBO: yroJib U METaH. 3arpsi3HEHUE BO3/AyXa,

yCUJICHHE TapHUKOBOTO 3¢ (deKTa, pa3pyIieHHe 030HOBOTO CIIOsI

23

Bopopon — snemeHT M npocroe BemecTBo. HaxoxkneHne Bomopona B IPHUPOJE,
¢u3nyeckue W XHMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI IOMYYEHHS.

Kucnots! 1 conu

24

MounsipHbiii 00BEM ra3oB. PacyéTsl N0 XMMUYECKUM ypaBHEHUSM

2.5

®dusnyeckue CcBoWcTBA BOAbl. Bopa kak pacTBoputTenb. PacTBOpBI.
HaceplieHHble 1 HEHACBILIEHHBIE PAaCTBOPHI. PacTBOPUMOCTh BELIECTB B BOJE.
MaccoBast n0ns BellecTBa B pacTBOpE. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Npupoze M B KU3HU uyenoBeka. Kpyrosopor
BOABl B IpupoJe. 3arps3HEHHE NpUpoIHbIX BoA. OxpaHa M OYMCTKa

IMPHUPOIHBIX BOI

2.6

Knaccugukamus Heopranmveckux coenuHeHuit. Oxcuapl. Knaccupukarnus
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIC) W
HeconeoOpasyrone. HoMmeHknarypa okcumoB. DPu3ndeckue M XUMHUECKUE

CBOMCTBA OKCHIOB. [lomyuenue okcuaos

2.7

OcnoBanus. Knaccudukanus ocHOBaHMU: MIETOYM M HEPACTBOPUMBIE
ocHoBaHMs. HoMmeHkatypa ocHoBaHMH. PU3NYECKUE U XUMUYECKHE CBOWMCTBA

ocHoBaHull. [loyyenre ocHOBaHUM

2.8

Kucnotel. Knaccudukanus xucnor. Homenkiatypa kucior. dusudeckue u
XUMHUYECKHE CBoWcTBa KHUCIOT. Psan aktuBHOCTH MeTamiaoB H.H. Bbekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknatypa coneil. @u3nueckMe U XUMUYECKHUE CBOMCTBA COJICH.

[Tonydenue coneit

2.10

I'enernueckas cBsI3b MCXKAY KilaCCaMU HCOPTaHNUYCCKUX COGI[I/IHGHI/Iﬁ
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2.11

XVMHMYECKUN  OKCIIEPUMEHT: KAayeCTBEHHOE ONpPENEICHUE  COACpKaAHUA
KHCJIOpO/ia B BO3JyXe, IMOJy4YeHHEe, cOOMpaHMe, paclio3HaBaHHE U H3Yy4YEHUE
CBOICTB KHCJIOpOJa, HAOMIOEHNE B3aUMOJACHCTBUS BEIIECTB C KUCIOPOIOM U
yCIIOBHS BO3HUKHOBEHUS M MpPEKpallleHus: ropeHus (moxapa), 03HaKOMIJICHHE C
oOpa3liaMu OKCHUJIOB M OIHMCAHHE UX CBOMCTB, IOJIy4YeHHE, COOMpaHue,
pacrio3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpoJa (IOpeHue), B3auMojieiicTBHe
Bozopojaa ¢ okcuaoMm menu(ll) (Bo3MOXKHO UCTIOIB30BAHKME BHICOMATEPHUATIOB),
HaOroleHue 00paslloB BEIIECTB KOJMYECTBOM 1 MOJb, MCCIIEJOBaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3JIMYHOW PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OMNPEAEIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO
BELIECTBAa, B3aWMOJAEWCTBHE BOJbI C MeTallaMu (HaTpUeM M KaJbI[HEM)
(BO3MOXKHO MCIIOJIb30BaHME BMJEOMATEpUANIOB), OINpPEAEICHUE pPACTBOPOB
KUCJIOT Y IIEJOYed C MOMOIIBI0 HMHJIMKATOPOB, HCCIEJOBaHHE O0pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCcOB, HAOIIOAEHUE W3MEHEHUS
OKpPAacKM HHJIUKATOpPOB B pacTBOpax KHUCIOT W INEJIOYeH, H3ydeHHE
B3aumojieiicteusa okcuga meau(Il) ¢ pacTBopomM cepHOUM KUCIOTHI, KHUCIOT C
METaJUIAMM, PEAKIUN HEUTpAIU3alliy, I0Jy4YE€HUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJHOrO0 MeTala JAPYTMM M3 pacTBOpa COJM, pELICHHE
HKCIEPUMEHTAIbHBIX 3a/ay 1o TeMe «BaxHelne kiacchl HEOPTaHUYECKUX

COEIUHEHUN

[Tepuoaunueckuii 3axoH u [lepuoanueckas cucteMa XUMHUYECKIX JIIEMEHTOB
J.N. MenneneeBa. CtpoeHre aToMoB. XUMUYeCKas CBsI3b. OKUCIUTENHLHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINHU

3.1

[lepBbie TOMBITKH KiIacCH()PUKAMK XUMHUYECKUX dlieMeHTOB. [loHsTHE O
Ipynmnax CXOAHBIX 3JICMCHTOB (IJ_IGJIO‘-IHLIG Hn IICJIIOYHO3CMCIIBHBIC MCTAJLIIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpble oO0pa3yrT amdoTepHbIC

OKCUABI U TUAPOKCHU/IBI

3.2

Ilepuonnueckuii 3akoH. [lepuoanueckas cucrema XuMuyecKux amemeHTos J[. 1.
Meneneesa. Kopotkonepuoanas " JUTMHHOTIEPHOHAS bopMbI
Ilepronnueckoit cucrembl xumuueckux dneMeHtoB .M. Menneneesa.
Ilepumonbl u rpynnsl. PU3HYECKUMI CMBICI HOPAIKOBOTO HOMEpPA, HOMEPOB

nepruoaa M rpyuribl 3JICMCHTA

3.3

Crpoenne atoMoB. CoctaB aToMHbIX sAnep. M3oronsl. Onekrponsl. CTpoeHHe
AIIEKTPOHHBIX 000JI0UeK aToMOB IMepBbIX 20 XUMHUYECKUX D3JIEMEHTOB

Ilepuoanueckont cucremsl .M. Menaeneesa. XapakTrepucTUKa XUMHUUYECKOTO
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3JIEMEHTa 1O ero nonoxkeHuto B [lepnoanyeckoii cucreme .. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHUsI paauyca aToMOB XHWMHUYECKHX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaJUIMYECKUX CBOMCTB IO TpyNNaM M MEpPUOJaM.
3unauenue [lepuonmueckoro 3akoHa u Ilepuoauyeckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB JUISl Pa3BUTHUS Hayku M npaktuku. .M. MenneneeB — y4€HbId U

rpak1aHuH

3.5

Xumnueckass cBsizb. KoBaseHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTL XHMHYECKHX 3JIeMeHTOB. MloHHas CBA3b

3.6

Crenenb okucieHusa. OKUCIUTETbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iponecch

OKHCJIEHHS M BOcCTaHOBJIEeHUA. OKHUCIUTENN U BOCCTAHOBUTEIIN

3.7

XUMHUECKUH S3KCIIEPUMEHT: H3y4YeHHE OOpa3lloB BEIIECTB METAJIOB U
HEMETAJJIOB, B3aWMOJCHUCTBHE THUAPOKCHIA LIMHKA C PACTBOPAMM KHCJIOT H
LIEJI0YEH, MPOBEIECHUE OIBITOB, WIUIIOCTPUPYIOIIUX IIPUMEPBI OKUCIUTEIbHO-

BOCCTAHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3ioKeH!sl, COeTMHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIeMeHT copepKAHUSA

BemectBo n xumuueckas peakuus. [loBropenue

1.1

[Iepnonnueckuit 3axoH. Ileprnoauyeckas cuctema Xumudeckux anemeHTos JI.1.
MenpeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B W3MEHEHHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPHUOAOB, Kalus, KalblUsi M HX
COEIMHEHUI B COOTBETCTBUHU C IIOJIO)KEHHEM D3JIEMEHTOB B Ilepmonnyeckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHJbl XMUMHUYECKOM CBsI3U. THUIBI KpHUCTANIMYECKUX
PEUETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
Y BHJAa XUMUYECKol cBsizu. Knaccudukanus u HOMEHKIIaTypa HEOpraHMYeCKUX
BEIIECTB (MEXAyHapo[Has U TpUBHalIbHAs). XMMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K  pa3jiMUHbIM  KjlaccaM HEOpPraHMYECKUX COEIMHEHUH,

TCHECTUYCCKAs CBA3b HCOPTAaHNYCCKUX BEIICCTB

1.3

Knaccuukanus XMMUYECKUX PeakLMid 110 pa3IudHbIM MIPU3HAKaM (110 YUCITy U
COCTaBy YYacTBYIOLIMX B PEAKLMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
W3MEHEHHUIO CTENEeHEH OKHUCIICHHS XUMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH,
[0 YYacTHIO KaTaau3aropa). OK30- M JHIOTEPMHUYECKHE peakluu,

TECPMOXUMHNYCCKNEC YPABHCHUS. ITonsarue o CKOpPOCTH XHUMHYIECKOM pcakuuun
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1.4

[Tonsite 00 0OpaTUMBIX M HEOOpPATUMBIX XUMHUYECKHX peakuusax. [lonstue o
TOMOT€HHBIX U I'€TEpOreHHbIX peakuusax. IloHaTne 0 XuMH4ecKkoM paBHOBECHHU.
@DaxTophl, BIUAIOIIME HAa CKOPOCTh XUMHUYECKOW pEaKkUUd U TOJ0KEHHE

XUMHYCCKOI'O paBHOBECHUA

1.5

OKHUCIINTENbHO-BOCCTAHOBUTENIBHBIE  PEaKLuH, ANIEKTPOHHBIN  OayiaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHUE  ypaBHEHHM
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKUUH C HCHOJIb30BAHHEM METOJa

3JIEKTPOHHOTO OajaHca

1.6

Teopust AJIEKTPOIUTUUECKOW NUCCOLMALNU. DIEKTPOIUTHI U HEIIEKTPOJIMTHI.
Karnonsl, aHnoHbl. MexaHu3M JUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BHIAMHU
XuMHueckol cBsa3u. Crenenb quccounanuu. CUIbHBIE U Cl1a0ble 3JIEKTPOIUTHI.
Peakuun noHHOro o6MmeHa. YciaoBHs NPOTEKaHMs PEaKUUid MOHHOro oOMeHa,
IIOJIHBIE U COKpALEHHbIE HOHHBIE YypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cCoOJell B CBeTe NPEACTaBICHUNA OO0 AIEKTPOIUTUYECKOM

nuccounanuu. KauecTBeHHble peakunu Ha HOHBL. [IoHATHE 0 TUApPOIU3E CoJIei

1.7

XUMUYECKUH DKCIIEPUMEHT: O3HAKOMIIEHHE C MOJCISIMH KPHUCTAJUTMYECKUX
PEIETOK HEOPraHMYeCKUX BEIIECTB — METAJUIOB U HeMeTalioB (rpadura u
anmasa), CIIOKHBIX BEUIECTB (XJIOpUJa HaTpusl); UCCIEAOBAaHUE 3aBHCHUMOCTU
CKOpPOCTH XHMHUYECKOM peaklud OT BO3ACUCTBUSA pa3iIMYHbIX (DaKTOPOB;
HCCIEAOBaHUE  BJEKTPONPOBOJHOCTH  PacTBOPOB  BEILECTB,  Ipoliecca
JUCCOLMAIMU  KHUCJIOT, IIeNo4ed u  cojeil  (BO3MOMKHO HCHOJIb30BaHUE
BHUJICOMATEPUAIIOB); TPOBEACHHE ONBITOB, WLIIOCTPUPYIOIIUX TMPU3HAKU
MPOTEKAHUs PEaKIii HOHHOro oOMeHa (00pa3oBaHHe OCaJKa, BhIJICICHUE Ta3a,
o0Opa3oBaHHE BOJbI); OMBITOB, WIUTFOCTPUPYIOIMIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTAaHOBHUTEJIBHBIX peaKIuid (TOPCHHE, PEaKIUU PA3JIOKCHHS, COCIUHCHUS);
pacrno3HaBaHHe HEOPTAHUYECKUX BEIIECTB C MOMOIIBIO0 KaUeCTBEHHBIX peaKInui

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeranns! 1 ux COCIUHCHU A

2.1

OOmast xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3ndeckre CBOMcTBa MPOCThIX
BELIECTB — TaJIOTEHOB. XHMHUYECKHME CBOMCTBA Ha MpUMEpEe XJopa
(B3auMozelcTBUE C MeTallylaMM, HeMeTallaMM, Iieao4amu). XIIOPOBOAOPO.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHUE, IpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJOPOAA Ha OPraHW3M 4YeJIOoBeKa. BakHeWue XJIOpHIbl U UX

HAaXO0XJEHUE B IPUPOJIE
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2.2

Obmass xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OcoOE€HHOCTH CTpPOEHHUS
aTOMOB, XapaKTepHbIE CTeNeHu okucieHus. CTpoeHue u pusnyeckue cBOMCTBA
MPOCTHIX BEIIECTB — KHUCJIOPOAA M Cepbl. AIIOTPONHBIE MOAUPUKAINN
KUCJIOpOJa U cepbl. XUMUYeCKue cBoiicTBa cepbl. CepoBOomoOpod, CTPOEHHE,
(1)I/ISI/I‘I€CKI/I€ A XHMHYECKHE CBOMCTBA. OKCI/I)II)I CCPbl KAaK MNOPCACTaBUTCIIN
KHUCJIOTHBIX OKCHJIOB. CepHas KHUCIOTa, (PU3NYECKHEe U XUMHUYECKHE CBOICTBa
(obmuMe Kak mpeAcTaBUTENS Kjacca KHCIOT U cneruduueckue). XuMHUUEeCKHe
peakiuy, JeKale B OCHOBE MPOMBIIUIEHHOTO CIoco0a MOJyd4eHUs] CEepHOM
KHCJIOTHI. HpI/IMeHeHI/IC. Comnn cepH0171 KHCJIOTBI, Ka4Y€CTBCHHAA PpCaKIUA Ha
cyabdar-uoH. HaxoxneHnue cepbl u €€ coeMHEHUI B mpupoje. XUMHUYECKOe
3arps3HEHUE OKPY’KAIOLIeH Cpeibl COCTUHEHUSMHU Cepbl (KUCIOTHBIC JIOXKIH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CII0COOBI €T0 MpeaOTBPAILLICHU A

23

OO6mias xapakTepuUCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIICHHs. A30T, paclpoOCTpaHEHHUE B IPUPOJIC,
dbu3mvecKkue U XUMHUYECKHe cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMUAK,
ero (u3MYeckne W XMMHUYECKHE CBOMCTBa, MOJy4YeHHEe W mpuMeHeHnue. Conu
aMMOHUsS, UX (u3NUecKkWe ¢ XUMUYECKHE CBOWCTBa, IPUMEHEHHE.
KauectBenHnast peakiusi Ha MOHbI aMMOHUS. A30THasi KUCJIOTa, €€ MOJIydeHHE,
(bu3nvecKkue W XMUMHYECKHE CBOWCTBA (0OIIME Kak MPEACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcrmonp3oBaHHe HUTPATOB M COJIEH aMMOHHS B
KauyeCcTBE MHHEPAIBHBIX yAOOpeHUH. XUMHUYECKOE 3arps3HEHUE OKPYIKAIOIICH
Cpelbl COETMHEHUAMH a30Ta (KUCIOTHBIC TOXKIH, 3arPsIi3HEHUE BO3/1yXa, TOYBBI

1 BOJOEMOB)
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docdop, amtorpornable Mogudukauu dochopa, GU3HMUECKUE U XUMUUYECKHE
cBoiictBa. Oxcug ¢dochopa(V) u dochopnas kucnora, Qusnueckue u
XMMHAYECKHE CBOWCTBa, moiydeHue. lcmonp3oBaHue ¢ochaToB B KadecTBe

MUHEPAJIbHBIX YI00peHUit

2.5

OO6mass xapaktepuctuka 31eMeHToB I[VA-rpymmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepPHBIE CTETNICHW OKUCICHUS.  YTIEepOJ, aJuIOTPOITHBIC
Moau(UKaIMK, paclpocTpaHeHHe B TpUpoJe, (PU3MUeckrne U XUMUYECKUE
cBorictBa. Ancopomus. Kpyrosopot yriepoaa B npupone. OKcuabl yriiepona,
X (QU3NYEeCKHe M XUMHYECKHE CBONCTBA, EHCTBHE HA >KUBHIE OPTraHU3MBI,
IMOJIYUCHHUEC U IIPUMCHCHUC. DKOJIOTUYECKUE HpO6HCMLI, CBsI3aHHBIC C OKCHUIOM
yraepoaa(IV); rumoresa rmo0anbHOrO MOTEIJICHUS KIWMaTa; MapHUKOBBIN

addext. YrompHas kucinora W €€ comm, UX (HUINYECKUEe U XUMHUUYECKHE
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CBOICTBa, mojyuyeHue U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoOHaT-
noHbl. Vcnonp3oBaHue KapOOHATOB B OBITY, MEAMLUHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

[lepBoHauanbHBIE TMOHATUS 00 OPraHWYECKHX BEIIECTBAX KaK O COSAMHEHUSX
yriaepojga (MeTaH, 3TaH, ATWUJIEH, alleTWIEH, 3TaHoJ, TIJIMLEPHUH, YKCyCHas
kucnora). MIx coctaB u xumuueckoe crpoeHue. [loHsTHe 0 Ouomormyecku
BaXXHBIX BEILECTBAX: XHpaX, Oelkax, YrjieBoJaXx — W HX pPOJM B JKHU3HHU
yelioBeKka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX U HEOPraHMYECKUX

COEeIMHEHUN

2.7

Kpemunuii, ero ¢usnyeckue © XUMHUYECKHE CBOWCTBA, TMOJIYYCHHUE U
npumenenne. CoenuHeHuss KpeMHHUS B mpupone. OOmme mpencraBieHus 00
okcune kpemMausa(IV) u kpemHueBoii kucinore. CHITMKAThI, UX MCIIOJIb30BaHUE B
OBITY, METUITMHE, MPOMBIIIUICHHOCTH. BakHEHIIIHE CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKIIO, IEMEHT, OeToH, jkene300eToH. [Ipobiembl Oe3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGHHGBHOﬁ KHU3HU

2.8

XUMHUECKUH HSKCHEPUMEHT: H3y4YeHHE 0O0pa3l0B HEOPraHMYECKUX BEIECTB,
CBOWCTB COJITHOM KHUCJIOTBI; MPOBEICHUE KAYECTBEHHBIX PEAKIUMW HA XJIOPH]I-
WOHBl W HaONIONICHWE MPHU3HAKOB WX NPOTEKAHUS; OMBITHI, OTPAKAIOIIUE
(u3nyeckre 1 XMMUYECKHE CBOMCTBA rajlor€HOB U MX COEAMHEHHH (BO3MOKHO
UCIOJIb30BAHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C O0paszlaMu XJIOPUIOB
(raoreHnI0B); O3HAKOMJICHHE C oOOpa3llaMH cepbl U €€ COeAUHEHUSIMHU
(BO3MOXKHO HCTOJB30BAHUE BUICOMATEPHANIOB); HAOMIOJEHHE Tpolecca
oOyriimBaHusl caxapa IOJ JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI;
U3yYeHHe XMMUYECKHX CBOMCTB pa30aBIEHHOW CEpHOM KHCIOTHI, MPOBEICHUE
KauecTBEHHOW peakuuud Ha cyibpaT-uoH U HaOmoJeHHe mpu3Haka eé
MIPOTEKaHUS; O3HAKOMIIEHHE C (PU3NUYECKUMU CBOMCTBaMU a30Ta, ocdopa u ux
COEIUHEHUN (BO3MOXHO HCIIOJIb30BAHHWE BHJIEOMATEPHANIOB), OOpa3lamMu
a30THBIX U (ochHOPHBIX yA0OpEHUI; OTyUYeHue, COOMpaHue, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB amMMHaKa; MpPOBEJCHHE KAauyeCTBEHHBIX pEakIuil Ha HOH
aMmmMoHus W ¢ocaT-uOH U U3YYCHHE TPU3HAKOB HX TMPOTEKAHUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO (BO3MOXKHO
UCIOJIb30BAaHUE BHUJIEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAIUTMYECKUX
pem€rok anMasa, rpaduta, (¢QyJIepeHa; O3HAKOMJIEHHE C TIPOLECCOM
azcopOLMK PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H YCTPOHCTBOM

IIPOTHBOra3a; IOJy4YeHUEe, coOMpaHHe, pacllo3HaBaHUE M HM3Y4YEHHE CBOICTB
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YIJICKUCIIOTO Ta3a; IMPOBCACHHUEC KAa4YCCTBCHHBIX peaKuHﬁ Ha Kap6OHaT- n
CUJIMKAT-UOHBI W HU3YUYCHHUC TIPHU3HAKOB HX IMMPOTCKAHUA; O3HAKOMJICHUC C
HpOIIYKHI/Ieﬁ CHJIMKATHOM IMPOMBIINIJICHHOCTH; PCIICHHUE SKCICPUMCHTAJIBHBIX

3aJ1a4 1o TeMe «BakHelIue HeMeTalIbl U UX COSIMHEHU

MeTannsl 1 UX COSTUHCHUS

3.1

OOw1ast XapakTepHCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAaHUU MX
noynoxeHus B Ilepuomuuecko cucreMe XUMHUYECKHX dieMeHToB .M.
Menpeneesa u crpoenns aroMoB. CTpoeHne MeTayuioB. MeTandeckas CBs3b U
MeTalyIn4yeckasl KpHUCTaUIMyecKas pemeéTKa. JIEKTPOXUMUYECKUN  psf

HaHpH}KCHI/Iﬁ MCTAIJIOB

3.2

dusnueckre U XUMUYECKHE CBOMCTBA MeTauioB. OOmue crmocoObl MOTydeHUs
MCTAJJIOB. HOHSITI/IG (0) KOppOSI/II/I MCTaJI1JI0OB, OCHOBHBIC CHOCO6BI 3alIUTHI UX OT
kopposuu. CriiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

OBITY ¥ IPOMBIIIEHHOCTH

3.3

[lenouynsle MeTayuibl: nosiokeHHe B llepuoamyeckoll cucTeMe XHMHUYECKUX
anemenToB [[.1I. MeHneneeBa; cTpoeHUE UX aTOMOB; HaXOXJACHUE B IPHUPOJE.
dusnyecKkre 1 XMMUYECKHE CBOMCTBA (Ha MpUMepe HaTpus U Kanus). OKCUIbI U
THUAPOKCHUABI HATPUA W KaJlus. HpI/IMeHeHI/Ie IICJIOYHBIX METAJZIOB MU HX

COE€IMHEHUN

34

[IlenoyHO3eMeENBHBIE  METAUIBI MarHMid M KaJbLUW:  IIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMHYECKUX 351eMeHToB [[.11. MenneneeBa; ctpoeHue
X aTOMOB; HaxOXIeHHE B Inpupoae. PU3NYECKHE M XUMHUYECKHE CBOMCTBA
Margusa MW KaJdbIus. Baxneimmue COCIMHCHUA KaJlbIIUuA (OKCI/I)I, THUAPOKCHUA,

conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEeHUs

3.5

AmoMuHuit: nonoxenue B Ilepuoauueckoil cucreMe XMMHUYECKMX 3JIEMEHTOB
JI.. MenneneeBa; CTpoeHUE aroma; HaxoxAcHHE B Ipupone. dusnueckue u
XMMHUYECKHE CBOMCTBA AIFOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHJIA M TUIPOKCHIA

AJIFOMHUHUA

3.6

Kenezo: nonoxenne B [lepuoanueckoi cucreme XUMU4YeCKUX 3aeMeHToB J[. M.
MeHpeneeBa; CTpoe€HHE aTOMa; HaxOXXJIeHHe B npupoac. DuU3HUECKHE WU
XUMUYECKHUE CBOMCTBa kene3a. Okcuabl, THAPOKCUIb U conu xkene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MTOJTyYCHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3llaMHi METaJlJIOB U CIUIABOB,
X (U3NYECKUMHU CBOMCTBaMH; H3Yy4YE€HHUE pPE3YJIbTaTOB KOPPO3UH METAIJIOB

(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTEeH
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B3aUMOJICHCTBUSL OKCHJA Kalblusi W HaTpus C BOAOHM (BO3MOXKHO
HCIIOJIb30BaHNE BHUAEOMATEPUAJIOB); HMCCIEIOBAHUE CBOMCTB XKECTKOW BOJBI;
mporecca TOpeHHsl Keje3a B KHCIOpoJe (BO3MOXHO MCIOJIb30BaHHE
BHUJICOMATEPHAIIOB); NIPU3HAKOB MPOTEKaHUsI KAaUYECTBEHHBIX pEaKLUil Ha MOHBI
(MarHus, Kanblus, adroMuHUs, LMHKa, xeneza(ll) m sxenesa(Ill), memu(Il);
HaOJI0ICHNE M OMHUCAHUE NPOILIECCOB OKpAIllMBaHUs IJIAMEHW MOHAMHU HATpHs,
Kamuss M Kanblusg ~ (BO3MOXKHO — KCIIOJIb30BaHHE  BMJIEOMATEPHAIIOB);
uccieioBaHre aM(pOTEpPHbIX CBOWCTB THUIAPOKCHJA ATIOMUHHUS U THIPOKCHAA
LIMHKA; pelIeHne dKCIIEpUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxkHelmume Metamibl U

nX COCANHCHUA)

XUMHUs U OKpY’Karolas cpeia

4.1

Hosrie MaTCpHajJibl U TCXHOJIOTIHU. BCH_IGCTBa n MaTcpualibl B HOBC@HHCBHOﬁ
JKU3HU YeJIOBeKa. XUMHS U 300pPOBLE. be3omacHoe HCIOIBL30BaHKUE BEIISCTB U
XHUMHUYCCKUX peaKHI/Iﬁ B 6I>ITy. HepBa;I nmoMomp Ipu XUMHYCCKHX OKOrax Hu

OTPABJIEHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOW  TI'PaMOTHOCTH.  XUMHYECKOE  3arpsi3sHEHHE
okpyxkaromieit cpeasl [1/IK. Pons Xxumum B pereHun 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HUCTOYHHMKH YTJIEBOAOPOAOB (yrojib, NPHPOIHBIA ra3, He(dTh),

MPOIYKTHI UX MEPepabOTKU, UX POJIb B OBITY U MPOMBILUIEHHOCTH

4.3

XUMUYECKUH SKCIEPUMEHT: U3ydyeHrne o0pa3loB MaTepuanoB (CTEKIO, CIIaBbl

MCTAJUIOB, TOJITUMCPHBIC MaTepI/IaJ'IBI)
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IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMSA K NPEIMETHBIM pPe3yJIbTaTaM
0a30BOro0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa3oBaTeIbLHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O II03HABa€MOCTHU SIBJIEHUI MpUPOAbI, MOHUMAHUE OOBEKTHBHOMU
3HAYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOMIeH KyJbTyphl M NPAKTHYECKOU
NESTEeIbHOCTH YEeJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHMMAHHEC MECTAa XUMHU CPEAU APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYYHbIX MCTOJAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MECTOAAaX HMCCICAOBAHUA BCIICCTB W HU3YUCHUA
XUMHUYCCKUX peaxunﬁ; YMCHUC HCIIOJIB30BaTh MOACIIN JUIA

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccroHaTbHON NEITEIBHOCTH, CBA3aHHBIX C XUMUCH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKCHHSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCSI pacCMaTpUBATh
XUMUIO Kak cepy cBoelt Oyayiieit mpodecCuOHaIbHON NesITeIbHOCTH
U CJeNaTh OCO3HAHHBIM BBIOOP XMMMU KakK MPO(UIBHOrO MpeaMeTa

IIpU [IEPEX0/Ie HAa YPOBEHb CPEIHET0 00IIEro 00pa3oBaHUs

Bnagenne cucreMoil XUMHUUYECKMX 3HAHUM U YMCHUC TIPHUMCHATH

CUCTCEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHMIINE XWMHUUYECKHE TIOHATHS: XHUMHUYCCKUU DJICMCHT, aTOM,
MOJIEKyJIa, BELIECTBO, NMPOCTOE U CIIOKHOE BELIECTBO, OAHOPOJHAS U
HEOJHOPOJIHAsT CMEChb, OTHOCHUTEJIbHBIE AaTOMHas M MOJIEKYJISIpHAs
Macchl, KOJIMYECTBO BEILIECTBA, MOJb, MOJSPHAas Macca, MOJSPHBIN
00BEM, OKCHJI, KHCJIOTa, OCHOBaHHUE, COJIb (CPemHssi), XUMUYECKas
peaklus, peaklMu COEIUHEHMs, pPEaKLUUM Ppa3I0oKeHHs, peaKkLuu
3aMeIleHHs, peakiuu oOMeHa, TeruioBod 3(dexT peakumu, 5K30- U
9HJIOTEPMHUYECKHE pEeaKIMU, PacTBOp, MaccoBas [0S XUMHUYECKOIro
AIIEMEHTA B COEIMHEHUH, MAaCCOBAast I0JISl M IPOLICHTHAS KOHLIEHTPALIUS

BEIIECTBA B paCTBOPE, AApPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHasd
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opburtanb, paauyc aToMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMMYECKAs! CBSI3b, 2JIEKTPOOTPULIATEIBHOCTb, IOJIIPHAS U HEMOJISIpHAs
KOBQJIECHTHAsE  CBSI3b, MOHHAas  CBsI3b, METaJUIMYECKas  CBSI3b,
KpUCTaJUIMYecKasi pemérka (aroMHas, HWOHHAsA, MeTaJuIn4yecKas,
MOJIEKYJISIpHasl), UOH, KAaTUOH, aHMOH, SJIEKTPOJUT U HEDJIEKTPOJIUT,
UIEKTPOTUTHYECKAsT  JIUCCOLMAIMSA, peaklMd HOHHOro OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTENIb U
BOCCTAHOBHTENIb, OKHCIEHHE W  BOCCTAHOBIIEHHE, AJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEoOpaTHMbIE peakluH,
CKOpOCTb XUMMUYECKOW peakuuu, Karamusarop, [IJIK, xopposus

METAJIJIOB, CILIABEI

2.2

OCHOBOIIOJIararomuye 3aKOHbI XHMHHU: 3aKOH COXPAaHCHHUSA MAacCCHI,
HepI/IO,Z[I/I‘leCKI/Iﬁ 3aKOH Z[I/I MeHz[eJIeeBa, 3dKOH IIOCTOAHCTBa

COCTaBa, 3aKOH ABOTaJIPO

23

TEOpUM  XHUMMHHU: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus, TEOpHs

BHGKTpOHHTquCKOﬁ Jucconmanmumn

Brnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAIOIIEH:

3.1

YMEHHE TPaBUIIBHO UCTIOIH30BATh N3yUSHHBIE BENIECTBA U MaTEPUAITBI
(B TOM 4HCIe MMHEpaJbHbIE YIOOpEHHs, METaulbl M CIUIaBBI,
NPOAYKTHl TIEpepadOTKH TPUPOAHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yriasi, mpupoaHOro rasza, He()TH) B OBITY, CEJILCKOM XO3iHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAYCHUS JKUPOB, OCIKOB, YIJIICBOJOB
JUIsS. OpraHKW3Ma 4YeJloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEILECTB

N XUMHYCCKUX IMPOLCCCOB HAa OPraHMU3M YCJIIOBCKa W OKPYKAIOUIYIO

HPUPOJTHYIO CpeLy

3.2

YMCHUC HHTCIPUPOBATH XHUMUUCCKHUEC 3HAHHUA CO 3HAHUAMH OPYTUX

y4eOHBIX MPEIMETOB

33

HaJM4KMe OMbITa paboThl C PA3NMUYHBIMU MCTOYHMKAMU WHMOpMaIuu
Mo XUMUU (Hay4yHass U HAYYHO-TIOMYJIApHAs JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHWBAaTh WH(POPMAIMIO O BEMIECTBAX, HUX
NpeBpalleHUsIX M NPAaKTUYECKOM  MPUMEHEHHUH U YMEHHe

HCIIOJIB30BaTh €€ AJId PCIICHUA y‘-Ie6H0-H03HaBaTeJIBHLIX 3aaad

BJIa,Z[eHI/IC OCHOBaMH TIOHSATHMHOTO arrapara U CHMBOJIMYCCKOTO

A3bIKA XUMHH 1JIsI COCTABJICHUS (i)OpMYJ'I HEOPTraHNUYCCKUX BCIICCTB,
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YpaBHEHUM  XUMHUYECKHMX  pPEakIMd; OCHOBAMM  XHUMHYECKOM

HoMeHK1aTypsl (IUPAC u TpuBnaibHOi)

YMeHue 0oOBSACHATH CBSI3b MOJIOKEHHs dneMeHTa B [lepuonndeckoii
CUCTEME C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsia sAapa, oOlee Yucio
AIIEKTPOHOB), PACHPEIECICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX nepruoa0B, Kajlnd U KaJbILHA

[lpencraBnenue 0  NEPUOJUYECKOM  3aBUCHUMOCTH  CBOICTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aTtoma, 3JEeKTPOOTPULIATENIbHOCTH),
OPOCTBIX U CJIOXKHBIX BEIIECTB OT IOJOXKEHHUS JJIEMEHTOB B
[lepmonuueckoii cucremMe (B MajiblXx IEpUOJax M IJIaBHBIX

MOJArPYyNNax) v 3JeKTPOHHOTO CTPOCHHUS aTOMa

YMenne kinaccupuupoBaTh:

7.1

XUMHWYECKHUEC DJICMECHTHI

7.2

HCOPTraHNYCCKUC BCUICCTBA

7.3

XUMHYCCKUC PCAKIINHN

YMeHue onpeaearh:

8.1

BAJICHTHOCTb W CTCIICHb OKHUCJICHUA XUMHUYCCKUX JJICMCHTOB, 3apsAal

HOHa

8.2

BUJ XMUMHMYECKOH CBA3M M THUN KPUCTAJUIMYECKOH CTPYKTyphl B

COCAUMHCHUAX

8.3

XapaKTCp CpCabl B BOAHLIX paCTBOpAX BCIUICCTB (KI/ICJ'IOT, OCHOBaHI/II\/'I)

8.4

OKHUCJIHUTCIIb U BOCCTaAHOBHUTCIIb

YMeHue XapaKTCpHU30BaTb (1)I/ISI/I‘ICCKI/I€ 1 XMMHYECKHE CBOMCTBA:

9.1

IOPOCTHIX BEIIECTB (KUCIOPOM, O30H, BOAOPOA, rpaduT, anamas,
KpeMHUH, a30T, docdop, cepa, XJIOp, HATPUH, KW, MarHHi,

KaJIBIIMHA, aJTFOMHHHH, KEJIE30)

9.2

CJIIOKHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX PacTBOpOB (BOja,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ]l, OKCHUIBI U THUAPOKCHUIBI
metamwioB [-IIA rpynm, amomunus, meau (II), muaka, xeneza (I u
I1T), oxcuaet yraepona (II u IV), kpemuus (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucCTas, a30THasd,

dbocdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3

IMPOTrHO3HUPOBATH u XapaKTCpU3oBaTh CBOMCTBA BCIICCTB B
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3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHHA, IMPHUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOP’ICTB, BO3MOXHOCTb MMPOTCKAHUA XUMHUYCCKUX

npeBpameHI/Iﬁ B Pa3JIMYHLIX YCIIOBHUAX

YMeHHe COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHHUsI PEAKLUH, B

10
TOM YUCIIE:
10.1 peaKkIuii HOHHOTO 0OMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX XMMHYECKHE CBOICTBAa M3yYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKHUX BEIIECTB
10.4 MOATBEPKIAIOIINX TeHETUUECKYI0 B3aMMOCBSI3b MEXy HUMU
11 YMeHue BRIYUCIITH (IPOBOAUTH PACUETHI):
111 OTHOCUTENIbHYI0 MOJIKYJISIPHYIO ¥ MOJIIPHYIO MAacChl BEIIECTB,
' MaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YypaBHEHUSIM XHMHUYECKUX PEaKUUd M HAXOJAUTh KOJIMYECTBO
' BEIIECTBA, 00BbEM M MACCy PEAreHTOB WU MIPOYKTOB PEAKITUN
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TOo3HaHUA  (HaOmroIeHue,
11 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPU U3yUYEHUH BEIIECTB U
' XUMUYECKUX SBJICHUW; yMEHUE CPOpMyIHpoOBaTh MpoldiaeMy u
MPEIJIOKUTH IMyTH €€ pelleHus
122 Oe3omacHOil pabOThl C XMMHYECKHMH BEIIECTBAMH, XUMHYECKOU
' MOCYJI0¥ ¥ J1a0OpaTOpHBIM 000PYA0BAHHEM
paBUJIaMy OE30MACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIH3YyEMBIMU
B MOBCETHEBHOM JKU3HH, MPAaBUIaMH MOBEICHUS B LESIX cOepekeHus
123 30POBbSl M OKPYXKAIOIIEW NIPUPOAHOW Cpelbl; IOHUMAaHHUE Bpeaa
' (omacHOCTH) BO3ACMCTBHSI HAa JKMBBIE OPIraHU3Mbl OMNPECIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI U TMPEAOTBPAIICHUS HX BPEIHOTO
BO3JICUCTBUS
3 Hanmuume mpakThyecknx HaBBIKOB TUIAHUPOBAHHS W OCYIIECTBIICHUS
CJEAYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3yYeHUE U ONMHUCcaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/I3I/I‘I€CKI/IMI/I n XUMHNYECKUMU SABJICHUAMMU, OIIBITHI,
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WUTFOCTPUPYIOIIME IPU3HAKU MPOTEKAHNS XUMUYECKUX PEaKINI

13.2

U3y4eHHE CIIOCOO0B pa3JeIeHus cMecer

13.3

[OJlyY€HUE KHCIOpOAAa M U3Y4YEHHE €ro CBOICTB; IOJIy4E€HUE
BOJIOPOJIa U U3YYEHHE €r0 CBOMCTB; MOJyYEHHE YTJIEKHCIIOrO ras3a u

HN3YUCHHUC €TO CBOI>'ICTB; MOJIY4YCHHUEC aMMHAKa U U3YUYCHUC CTO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

PacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHNE WH/INKAaTOpPOB (;makmyca, METHJIOpaHKa u
¢denondranenna) s ONpeeNieHUs] XapakTepa Cpeibl B pacTBOpax

KHCJIOT U LIeJIouel

13.6

HUCCIICAOBAHHUEC H  OIIMCAHHC CBOMCTB HCOPraHM4CCKHUX  BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBHUS KHCIIOT C MCTajlllaMu,
OKCHIaMH MCETaJIJIOB, PaCcTBOPHUMBIMHA nu HEPACTBOPHUMBIMU
OCHOBAaHHUAMHU, COJIAMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUEC OJHOro McETaljla JApyruMm H3  pacTBopa  COJIH;
HCCICIOBAHUC aM(bOTepHLIX CBOICTB THUAPOKCUIAOB QAJIIOMUHHUA U

OUHKa

13.7

PCIICHUEC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TCMaM: «OCHOBHBIEC KJIACCHI
HCOPIraHUYCCKUX COC,I[I/IHeHI/II‘/JI»; ((SJ'IGKTpOJII/ITI/I‘IeCKaH
JUCCOLIMAIIUs «Baxneimuye HEMETaIIbl H HUX COCOAUHCHUA,

«Baxkneinne MeTalIbl M UX COCIUHCHUA»

13.8

XMUMHYECKHE  OKCICPHUMEHTBI,  WLIIOCTPUPYIOIIHE  MPH3HAKU
NPOTEKAHUsS PEaKIMii MOHHOrO OOMEHA; KAaueCTBCHHBIC PEaKIMU Ha
NPUCYTCTBYIOIIME B BOJHBIX PACTBOpaX HOHBI XJOPHUI-, OPOMHI-,
wonua-, cynbdar-, Qocdar-, KapOboHAT-, CHIUKAT-aHHOHBI,
THPOKCH/I-UOHBI, KATHOHBI aMMOHUSI, MarHus, KaJblUsi, aJFOMUHUSI,

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

14

YMmenue:

14.1

MNpEACTaBIATL PE3YJIbTATBl SKCIICPUMCHTA B (popMe BBIBOIOB,
J0Ka3aTcJIbCTB, l"pa(i)I/IKOB u Ta6J'II/IH U BBIABJIIATH OMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATDL CBA3U MCIKAY PCAJIbHO Ha6J'IIOI[aeMBIMI/I XUMHNYCCKHNMH
SABJICHUSAMHU U IPOLCCCaMU, NPOUCXOOAINIUMHA B MaKpO- U MUKPOMHUPE,

O0OBACHATH MMPUYINHBI MHOI‘OO6pa3I/IH BCIICCTB

60




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

1

HepBOHaanBHBIC XHUMHUYCCKHUEC ITOHATHUA

1.1

YucTeie BemecTBa u cMecu. CiocoObI pa3ieiieHus: cMecen

1.2

ATOMBI ¥© MOJICKYJIBL. Xumuueckue dieMeHTb.. CHMBOJBI  XUMHYECKHX

QJICMCHTOB. HpOCTLIe M CJIOKHBIC BCIICCTBA.

1.3

XuMuueckast (bOpMy.]'Ia. BaneHnTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTEIIEHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTeNnbHAs aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasA Macca. Maccosas J0JI1 XUMHYCCKOTI'O 3JICMCHTA

B COCAMHCHNUN

1.5

KonnuectBo BemectBa. Monb. MonspHas Macca. MousgpHbli 00BEM Tra3oB.

BianMocBsa3n KOJINMYCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €IWMHHAIL BEIICCTBA

1.6

dumsnyeckne 1 XUMHUYECKHE SIBICHUS. XUMHYecKas pcakuusa nu e€ IIPU3HAKH.

3aKOH COXpaHEHMsI MacChl BEILIECTB. XMMHUECKUE YPABHEHUS

HCpI/IOI[I/I"IeCKI/Iﬁ 3aKOH H Hepnonnqecxaﬂ CHUCTEMA XHMMHYCCKHX OJICMCHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucrema xuMu4deckux ieMeHTos /.M.
Mengeneesa. [lepuonel u rpynnsl. @u3nueckuil CMbICI NOPSAJKOBOTO HOMEPA,

HOMCPOB IICPpUOJa U I'PYyIIIIbl 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3ortombl. DnexTponsl. CTpoeHue
JJIEKTPOHHBIX  000JOYEK aTroMoB TMepBbIX 20 XUMHYECKHX DIEMEHTOB

[Tepnonnueckoii cucremst 1.11. Menneneena

23

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKHUX DJIEMEHTOB MEPBBIX TPEX
NepUOOB, Kanus, Kajblus (paguyca aTOMOB, O3JIEKTPOOTPUILIATEIHHOCTH,
METAJUIMYECKUX M HEMETaJUIMYeCKUX CBOMCTB) M HMX COEJUHEHUH B
COOTBETCTBUU C TIOJIO)KEHHEM »dyeMeHTOB B Ilepuoauueckoir cucreme u

CTPOCHUCM UX ATOMOB

CrpoeHue BemecTsa

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'I}IpHaSI n HCHOHHpHaH) CBA3b.
9J’I€KTpOOTpI/IHaTeJ'H)HOCTB XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.

Mertamiuyueckas CBSI3b




3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOHHAas, MeTaJuInyecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIIIMYECKOM PEIIETKUM U BUIA

XUMHUYECKOU CBA3U

Baxueiime mnpeacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeraibl u ux

coeMHeHMs. MeTaniabl M UX COeIUHCHUS

4.1

Knaccudukanuss m HOMEHKIATypa HEOPTaHMYECKHX COEIMHEHUIl: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBbIe) U
HecoJieoOpa3yloye; OCHOBAaHWHA (IIETOYM W HEPAaCTBOPUMBIC OCHOBAHHSA);
KUCIIOT  (KHCIOPOJACOAEp)KAIue M OCCKUCIOPOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

4.2

dusznyeckue W XHUMHYSCKHE CBOMCTBA IMPOCThIX  BCIICCTB-HEMETAJIJIOB!:

BOJOPO/IA, XJIOpa, KUCIIOPOa, Cepbl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

du3nyeckue W XUMHUYSCKHE CBOMCTBA MNPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusd, Kajlusd, Marovusa WU KaJIbOWsA, aJJiOMUHUSA, JKCEIIC3a. SHGKTPOXI/IMI/I‘—IeCKI/Iﬁ

pAn HaHpH)KCHI/Iﬁ MCTAJlJIOB

4.4

dusznuecknue U XMMHUUYECKHE CBOMCTBa BOAOPOIHBIX COCOUHEHUI HEMETaJlIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

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

OKCHJOB HEMETAJIJIOB

4.6

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

xenesa(Il, IIT). I[ToydyeHne oKCUI0B METAIIIOB

4.7

XWMHYECKUE CBOMCTBA OCHOBAHHMHN M aM(OTEPHBIX THAPOKCUIOB (HA MpUMEpe
TUAPOKCHUIIOB ~ QJIIOMUHUSA, Kene3a, [uHKa). [lomyueHue ocHOBaHUU U

aM(pOTEepHBIX THIPOKCHU]IOB

4.8

OO0mue XUMHUYECKHEe CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEpOBOJOPOIHOM,
CEpHUCTOM, CcepHOM, a30THOU, (hochopHOU, KpeMHHEBOH, yrompHOU. Ocobbie
XUMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHONW CEPHOM M Aa30THOW KHCIOT.

HOJ'Iy‘-IeHI/IC KHUCJIOT

4.9

OO0ue xuMu4yeckre cBoiicTBa cpenux coneil. [Tomyuenue conei

4.10

HonyquI/Ie, CO6I/IpaHI/IC, pacnio3dHaBaHHUC BOJAOpOJad, KHCJIOPOJd, aMMHAKa,

YTJICKHCIIOTO Ta3a B JIAOOpaTopuu

4.11

[Nomyuenne amMMuaka, CEpHOH M Aa30THOM KHCIIOT B MPOMBIIIIEHHOCTH. O0mme

CIIOCOOBI IMOJIY4YCHU MCTAJIJIOB
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4.12

I'enermueckas cBsI3b MECXKAY KilaCCaMU HCOPraHUYCCKUX COG)II/IHGHI/II\/'I

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMUYeCcKUX peakiuid M0 pa3TUYHbIM MPU3HAKAM: TI0 YHUCITY H
COCTaBy Y4YacTBYIOIIUMX B pEAKIMU BEIIECTB, MO TerioBoMy 3¢(deKty, o

W3MEHCHHIO CTCIICHEH OKHMCIICHUS XUMHUUECKUX DJIEMEHTOB

5.2

TennoBoil 3 heKT XMMUYECKON peakIiy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

U DHJIOTEpMUYECKHE peaklunu. TepMoXuMuyeckue ypaBHEeHHs

53

OKHCIUTETBHOBOCCTAHOBUTENBHBIE peakiMA. OKHCIUTEIN U BOCCTaHOBHUTEIU.
[Ipomieccbl  OKUCIIEHUST M BOCCTAHOBICHMS.  JJEKTPOHHBIA  OanaHc

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopus MEKTPOIUTHIECKON quccoruanuu. KaTnoHnsl, aHMOHBI. DJIEKTPOIUTHI U

HC3JICKTPOJIUTHI. CunbHBIC U cla0bIe OJICKTPOJIUTHI. CremncHb AUCCoanu

5.5

Peakuuu moHHOTO obMeHa. YciaoBHS IIPOTCKAHU A peaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE ¥ COKPAILEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4elloBeKa. besomacHoe
UCIOJIb30BaHUE BELIECTB M XUMHMUYECKUX peakuuil B JabopaTopuu U OBITY.

HepBa;I IMoOMOIIb IMTPHU XUMHYCCKUX OKOIr'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKawomled cpenbl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE MOYBbI, BO3JyXa U BOJOEMOB), CIOCOOBI €ro MpPerOoTBpALICHUS
[IpenenvHas momyctumass kouuneHtpanus BemiectB (IIK). Poxp xumuum B
pelIeHUH HKOJOTHYECKUX TMpoOjeM. YCuieHHe NapHUKOBOTO dddekra,

pa3pyLIeHuEe 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUS U UX COCAUHEHUH B
OBITY, MeAWIIMHE, TPOMBINUICHHOCTH W CEeIbCKOM Xo3siicTBe. [Ipumenenue
METAJUIOB M CIUIABOB (CTallb, YYTYH, IIOPAJIOMUHMMA, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coeAnHeHu. [IoHATHE 0 KOPPO3MH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3alUTHI KX OT KOPPO3UU

6.4

[IpupoaHbie UCTOYHUKU YIIEBOAOPOIOB (Yrojb, HPUPOIHBIA Ta3, HEPTH),

MPOIYKTHI UX MepepadboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH

6.5

HCpBOHaanIBHBIe MOHATHS 00 OPraHMvYCCKHUX BCHICCTBAX KaK O COCAMHCHHAX
yriepoaa (MeTaH, 9TaH, 9THUJICH, aAlICTUJICH, 9TAHOJI, INIMOCPHUH, YKCYCHAA KI/ICJ'IOTa).
ITonsTHE 0 OMOJIOrMYECKH Ba)KHBIX BCIICCTBAX: KHpaAX, GCJIKaX, YIJI€BOAax — U UX

POJIN B J)KU3HU YCIIOBCKA
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Pacuérter:

7.1 o popMyiaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 M0 XUMUYECKHM YPABHCHHUSIM
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

o Xumus, 8 knacc/ ['abpuensia O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxknnonepHoe obmectBo «M3narenscTBo «IIpocBemenney
o Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxnmonepHoe oomectBo «M3aarenbeTBo «lIpocBemenne»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
» IloypouHsle pa3paOOTKH [0 XUMHUH. 8 KJIacCC : MOCOOUE JIJIs YUUTEIs /
O.H. SctpeboBa. MockBa: BAKO, 2026

* [loypounsle pa3zpaboTku Mo XUMHUH. 9 KJacc : mocobue A yuurens /

O.H. SctpeboBa. Mocksa: BAKO, 2026

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
bubmmoreka [{OK: https://Monypoxu.pd/
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