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IMNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XMMHKM HAa YpPOBHE OCHOBHOTO O0OIEro 0oOpa3oBaHUS
COCTaBjieHa Ha OCHOBE TpeOOBaHMII K pe3yibTaTaM OCBOCHHUS OCHOBHOMU
o0pazoBaTenbHON MPOrpaMMbl OCHOBHOT'O 00I1IeT0 00pa30BaHuUsl, MPEICTAaBIECHHBIX
B ®I'OC OO0, a Takxe Ha OcHOBe ¢eaepanbHON paboyeil 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, BOCHUTAHUS U PA3BUTHUS OOYYaIOIIMUXCA CPEACTBAMHU y4eOHOTO
peaMeTa, YCTaHABIIMBAET 00s13aTeNbHOE IIPEAMETHOE COJIEpKaHHUE,
IPEAYCMATPUBAET pPACHpENEICHUE €ro I0 KiaccaM M CTPYKTYPUPOBAaHHME IO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUHU, ONPENENACT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTepUCTHKU COZIep/KaHUS, PEKOMEHAYEMYIO
MOCJIENOBATENBHOCTh  M3YYEHHUSI XHMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKM y4yeOHOro Impolecca, BO3PACTHBIX
0COOCHHOCTEM  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.

3HaHWEe XHUMHH CIYXUT OCHOBOM [Uisi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyyaromierocsi, €ro NnpejcTaBjIeHU O MaTepUaTbHOM E€IUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (OopMUpPYEMbIE€ XHMHEW NpPEICTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPrUud U 00 SBOJIOLUMU BEUIECTB B MPUPOJE, O MYTAX pEUIeHUs riI00aabHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHTHS YEIOBEUCCTBA — CBHIPhEBOM, JSHEPIECTHUCCKOM,
MUIIEBOMN M SKOJIOTUYECKON O€301acCHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUS.

N3ydenne xumuu:

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

BHOCHUT BKJIaJ B (POpMUpOBAHME MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOM  JesTeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEA0BATEIbCKMX YMEHHMM, HEOOXOJMMBIX KakK B
NOBCEAHEBHOM KU3HU, TaK U B TPO(PECCHOHATILHOM ESITEIbHOCTH;

3HAKOMUT CO CHEUU(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsSI1a HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3Tanom B GOpMHUPOBAHUHN €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YYaIOIUXCSl;



croco0cTByeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTeCTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
00pa3oBaHUE 00YYArOITUXCS.

JlanHple HampaBiieHHs B OOYyYEHMHM XHMHH OOECHEYMBAIOTCS CHELU(PUKON
colepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  MEJarorudeckKu
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKH XMMHUU Ha OIpEAeIEHHOM dTare eé
pa3BUTHSI.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€eT0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OpraHUYECKON XHUMUMU.

CtpykTypa conepkaHus MPOrpaMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxona kK €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUH 0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUH O XUMHYECKOU
peakimu. OO0e H3TH CHUCTEMBI CTPYKTYPHO OPraHH30BaHbl 10 TPHUHIIUITY
MOCJIEIOBATENBHOTO PA3BUTHS 3HAHHMI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

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

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 DICKTPOJUTHYECKON JUCCOLMAIIMU BEIIECTB B
pacTBOpax.

TeopeTrnueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE O3MIIUPUYECKH
MIOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIpyroMy, BBIMIOJNHSS (YHKIMKA OOBIACHEHHS] M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUSI U MOJy4YeHUs
M3Yy4aeMbIX BEIECTB.

OcBoeHne mporpaMMbl IO XUMHU  CHOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XMMUAYECKON COCTABISAIOLICH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJIbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHUIO U
MeTOoJaM MO3HaHUsI B Hayke. M3yueHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUM W3 paHee H3YYEHHBIX Y4YeOHbIX NpeaMeToB: «OKpYyKaroMid MUp»,
«bwuomnorus. 5-7 xkiacce» u «dusnka. 7 Kinacey.

[Ipu wu3ydyeHUH XUMHUM TNPOUCXOAUT (PopMUpOBaHME 3HAHUH OCHOB
XUMUYECKON HAyKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4yeOHOTO MpeaMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAHUN — Ba)KHEUIIHUX (PaKTOB, MOHATHH, 3aKOHOB M TCOPETUUECKHUX IOJIOKCHHM,
JOCTYIIHBIX 00OOIIEHUT 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 Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsI BaXKHOE
3Ha4YCHUE 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, CITOCOOCTBYIOMUX MPHUOOPETEHUIO 00YYaIOIIUMHUCS
OMbITa Pa3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIIMI), WMCIOINX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB ICITCILHOCTH;

— (dopmupoBanue oOmEelH (QyHKIIMOHATBHOH W  €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBACHITH U OICHUBATH SIBJICHUS
OKPYIKAaIOIEero MHpa, WCIOJIb3yS 3HAHWUS M OIBIT, MOJYYEHHBIC TMPU HU3YYCHUU
XUMUH, TPUMEHATh HMX TPH pPEIICHHH MpoOjeM B ITOBCETHEBHOW KU3HU U
TPYZIOBOU JIEATEIBHOCTH;

— ¢opMmupoBaHHe y OOydYalOIMXCA TyMAaHUCTHYECKUX OTHOIICHUA,
NOHUMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHUM MJi1 BBIPAOOTKH HKOJIOTHYECKU
1eaecooOpa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B LEIAX
COXPaHEHHS CBOETO 370POBbS U OKPYKAIOIIEH MTPUPOJHON CPEJIBL;

— pa3BUTHE MOTHUBAIMK K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANpPABJICHHOCTU AATbHEUIIErOo
0o0yueHus.

OOmiee 4MCIO 4YacoB, OTBEIEHHBIX ISl M3y4EHUS XUMHHM Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUME 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 Cl0XKHBIE BellecTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmysna. BajleHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJNEKyJIsipHas Macca. MaccoBasi J0Jisi XUMUYECKOrO 3JIEMEHTa B
COCIMHEHHUH.

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

Du3nuecKue U XUMHUYECKHUE SIBICHUS. XUMHUECKasd peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsS] MacChl BEIECTB. XMMHUYECKHe ypaBHeHUs. Knaccudbuxarus
XUMUYECKUX peaKkuil (COequHEHNs, Pa3I0KEHUs, 3aMEIlIeHHs], 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMMOCYAOH, NMpaBUjiaMu padoThl B 1a0OpaTopuu U
npuémMamMu oOpaleHus: ¢ JIabopaTopHbIM O00OpPYAOBaHUEM, U3YUEHUE U OIMUCAHUE
¢bu3MUecKuX CBOMCTB 0O0pa3lOB HEOPraHMYECKUX BEIIECTB, HaOIIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCALMS BOJbI) U XUMUYECKUX (FOPEHHE CBEUU, MPOKAIMBAHUE
MEJITHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCJIOTOM) SIBICHUN, HAOII0ICHUE U
OMKCaHUEe TNPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pas3iiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUE THMAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJIeicTBHE kele3a ¢ pacTBopoM conu meau (II),
U3yYeHHE CIOCOOOB pa3/elieHusi CMECeil: C MOMOINbI0 MarHuTa, (UIbTPOBAHUE,
BhITIApUBAHUE, JUCTHIIIAIMSA, XpoMaTorpadusi, MpoBEJCHUE OUYUCTKH TTOBApEHHON
Coly, HaOJIOJEHWE W  ONUCAaHWE  pe3yJbTAaTOB  MPOBEJCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUS MacChl, CO3JaHHE MOJEJeH MOJIEKYI
(ILIapoCTEepPHKHEBBIX).

BaxHeilne npeacTaBUTE/Id HEOPraHMYECKUX BellecTB

Bo3nyx — cMmech razos. CocraB Bo3ayxa. Kucinopoa — ajeMeHT M IpocToe
BelecTBO. Haxoknenue kucimopoia B mpupoie, (U3MUYECKUE U XUMHUYECKHE
cBorictBa (peakiuu ropenus). Oxcuabl. Ilpumenenune kuciopoma. CrocoObl
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MOJIYYeHHsS] KUCTopoAa B JabOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopoza B npupojae. O30H — alIoTponHas MOAU(PUKALIMS KUCIOPOIaA.

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

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

Monsipablil 00bEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPABHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HacelllleHHBIE W 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, amMQOTepHbIE) 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 kucinot. dusnueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan aktuBHoctm mertamnoB H. H. bekerosa.
[Tomyyenue Kucnor.

Comu. Homenknatypa coseil. @U3nyeckue U XMMUYECKUE CBOMCTBa COJICH.
[Tony4yeHue coiei.

['eneTnueckas CBsI3b MEXKAY KIACCAMU HEOPTaHMYECKUX COCIUHEHUM.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE OIPEECIICHUE CONECPKaHUs KUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHHUE CBOMCTB KHUCJIOpOJAa, HaOI0/IeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHus TopeHus (Mmoxapa), O3HAKOMJICHHME C O0Opa3lnaMu OKCHUIOB U
OMHCAaHUEe WX CBOMCTB, MOJydYeHUE, COOWMpaHUE, pACIO3HABAaHUE M HW3YUYEHUE
CBOMCTB BOJIOpojia (TOpeHue), B3auMoJeicTBUE Bojopoaa ¢ okcugom meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BUAECOMATEPHUAIIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pacTBOPEHHUS BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIIaMHU
(HaTpueM ©  KajbplMeM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB),
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UCCIIEJIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpPAaxX KHUCIOT U LIEJIOYUEH,
u3ydyeHue B3aumMozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIIOT C METajulaMH, PEaKUWi HEUTPAIM3ALHH, ITOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METajlla IPYyTMM W3 PacTBOpa COJIM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3a4ad M0 Teme «BakHeulme Kiaccbl HEOPraHUYECKHUX
COCIMHEHU).

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

IlepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHE O
IpyNIax CXOAHBIX 3JEMEHTOB (LIEJOYHBIE U IIEJTOYHO3EMENIbHbIE METaJLIbl,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpblE 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

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

Crpoenue aromoB. CoctaB aTOMHBIX sfep. M3oTonsl. DnekTpoHsl. CTtpoeHue
ANIEKTPOHHBIX ~ 000JI0YEK AaTOMOB IMepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XHMHYECKOIO
3JIEMEHTA T10 ero nojoxeHuro B Ilepuoanueckon cucreme 1. 1. Menaeneesa.

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

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

Xumunueckass cBsi3b. KoBaneHTHass (HOJspHAss W HEMOJIApHAs) CBSA3b.
OIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX MIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okuciieHus.  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIponecchl OKHCIIEHNS] M BOCCTAHOBIICHHS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3ydyeHrne oOpa3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, NPOBEICHUE OIBITOB,
WUIIOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakliiy pa3ioKeHHsI, COSUHEHU).

Mesxcnpeomemnvie cea3u



Peanuzanus MeXNpeaMETHBIX CBA3E€H NpU U3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BAHHE Kak OOIMIMX €CTECTBEHHO-HAayYHbIX
NOHATUH, TaK U MOHITHUH, SIBISIOIIUXCS CUCTEMHBIMHU JJI OTACIIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01Iue ecTecTBEHHO-HAyUHbIe MOHATHSA: HAyYHBIA (akT, TUIOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHUHTE3, KiIacCU(PHUKaLus, MEPUOJNYHOCTh, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

®duzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMNBI, PaJHOAKTUBHOCTb, MOJEKYJa, dJEKTPUUECKUNA 3apsill, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, GU3NYECKUE BEINYUHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, TUIAaHETHI, 3B€3/1b1, ConHIIe.

buonorus: dorocuntes, apixanue, ouocdepa.

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

9 KUIIACC

BemiecTBo U XUMHYECKasi peaKI U

Ilepnoanueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CrtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kalldsd, KaJIbLMs M HX
COCIMHEHH B COOTBETCTBHUM C IIOJIOXKEHUEM dJeMEHTOB B Ilepmonnueckoi
CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BeliecTBa: BUABl XUMHYECKOW CBS3U. THUIBI KPUCTAINTMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BUJla XUMHYECKOU CBS3H.

Krnaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAILIMXCS K Pa3IU4YHBIM KjaccaM HEOPraHUuYeCKHX
COEIMHEHH, TEHETUYECKasl CBSI3b HEOPraHUYECKHUX BELIECTB.

Krnaccudukanuys XuMIUeCKUX peakiiil Mo pa3IuyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUHU BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETEHEN OKMCIEHUS XMMHUYECKHX 3JIEMEHTOB, M0 00paTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U dHIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHHUSI.

[Tonsitue o ckopoctn xuMuyeckon peakiuu. [loHsTHEe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonstue o karanuze. [lonsitue o xumuyeckoM paBHoBecuu. dakTopsl,
BIUSIOIIME HAa CKOPOCTb XHMHYECKOW pEaKUMH M TOJO0KEHHE XUMHUYECKOTO

PaBHOBECHS.
OKHCIIUTETbHO-BOCCTAHOBUTENIFHBIE  PEAKIMM,  DJIGKTPOHHBIN  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  pEaKIuu. CocraBneHue  ypaBHEHUH
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OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJIa
AJIEKTPOHHOrO OanaHca.

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

Peakiuu nonHoro oOMeHa. Y cIoBus MPOTEKAaHUS PEAKIIMA HOHHOTO OOMEHa,
MOJIHBIE M COKpalI€HHbIE HMOHHBIC YypaBHEHHs peakiuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTABICHUNA 00 DIEKTPOIUTHYECKON
nucconuannu. KauectBeHHbIE peakuy Ha MOHBL. [IOoHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — META/VIOB UM HEeMeTa/uioB (rpadura W anMasa), CIOXKHBIX BEIIECTB
(xJmopuma HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JCUCTBUSl PA3NHYHBIX (PAKTOPOB, HCCIECIOBAHHUE DJICKTPOMPOBOIHOCTH
pacTBOpOB BEUIECTB, Mpollecca AUCCOIMALMA KHUCIOT, WIEJOYeld M  COJIeH
(BO3MOXXKHO  MCIOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluii HMOHHOro  OoOMeHa
(oOpa3oBanme oOcaaka, BBIICICHUE Tas3a, oOOpa30BaHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasioKEeHHs, COSUHEHHs), pACIIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOIIBIO KAUYEeCTBEHHBIX pEaKIUMid Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMeTaJibl U MX COeIMHEHUS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHre u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHMYECKHE CBOWCTBA Ha MpUMEpE  XJopa
(B3aMMOJICIICTBHE C MeETaJUlaMH, HEMeTajulaMH, IIeJo4yaMu). XJIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHUE, MpuMeHeHue. JleiicTBue
XJIOpa U XJOpPOBOJOPOJA Ha OPraHU3M YeNOBeKa. BakHelmme XJIOpUAbl U HUX
Hax0XJICHUE B MIPUPOJIE.

Ob6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbel. OCoOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusa. CtpoeHue U (U3MYECKHE CBOICTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U Cephbl. AJUIOTPOITHBIE MOAN(DUKAIIMN KUCIOPOa
U cepbl. XumMudeckue cBoiicTBa cepbl. CepoBOmOpO, CTpoeHHE, (GU3HUECKUE U
XuMHU4Yeckue cBoMCTBA. OKCHABI CEpbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qusnueckue M XUMHYECKHE CBOMCTBa (00IIuMEe Kak
IPEICTaBUTENA Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKIuy,
JeXalue B OCHOBE IMPOMBIIUICHHOTO CHOco0a MOMYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue ceproi KUcIOThl. COMM CEpHOW KUCIOTHI, KAUECTBEHHAs pEaKlMs Ha
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cynbdar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPHUPOJE. XHUMHUUYECKOE
3arpsi3HEHHE OKPY’KAIoIIe cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE JI0K/H,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €0 MPEeA0TBPAIICHHUS.

OO6mass xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHMS
aTOMOB, XapaKTEPHBIE CTENIEHU OKHUCICHHs. A30T, PaCHpOCTPAHEHHE B MPHUPO/IE,
dbusnueckre U XuMHUecKre cBoiicTBa. KpyroBopot azora B npupojie. AMMHUaK, €ro
bu3HYecKre U XUMUYCCKHUE CBOMCTBA, TIOJydYeHHE U IpuMeHeHue. Coau aMMOHUS,
X QU3NYECKUE U XMMUYECKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJNydYeHHe, (U3UYECKUE M XUMUYCCKUE
cBOMCTBa (00mME Kak TMPEACTABUTENsI Kiacca KUCIOT W CHenuduyueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpAJIbHBIX
ynoopenuii. XuMu4ecKkoe 3arpsi3HeHrne OKPYKAIOIIeH Cpebl COSAMHEHUSIMH a30Ta
(KUCTTOTHBIE JOXIW, 3arpsi3HEHUE BO3AyXa, MOYBbI M BoaoéMoB). Docdop,
ajutoTpornaeie Momudukanuu (Gocdopa, puznyeckne M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u bochopHas kuciaora, pU3NIECKUEe U XUMHUIECKUE CBOIMCTBA,
nonyuyenue. Mcnoab3oBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YI0OPEHUH.

Ob6mas xapakrtepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIe  CTEMEHW  OKUCJICHHS.  YTJIEpOoA,  auIOTPOIHBIC
MOMU(UKAIIMKA, PACHPOCTpaHEHUE B TpHpojAe, (u3nyeckue U XUMUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
du3rUecKue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HAa JKUBBIC OpPraHU3MBI,
NOJTy4YeHUE W TMPHUMEHEHHE. DKOJOTHYECKHe MPOOJIEMbI, CBA3AHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rno0anbHOr0 MNOTEIJIEHUS KIMMATa, ITAPHUKOBBIN
addekrt. YrompHas KuciaoTa U €€ coyM, nX (PU3NUEeCKue U XUMHYECKHUE CBOMCTBA,
noiiyueHue W mnpuMmeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBINIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHavasbHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCTMHECHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojib, HPUPOAHBIA Ta3, HePTb),
OPOAYKThl UX mepepaboTku (OEH3WH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHUPAX, OCNIKaX, YIIIEBOAaX — U UX
poii B OKH3HM YeNOBeKa. MaTepualibHOEe €IMHCTBO OpPTraHWYECKUX W
HEOPTraHUYECKUX COCIMHEHUM.

Kpemuwmii, ero ¢usndeckue W XUMHUYCCKHE CBOWCTBA, IMIOJIy4YeHUE U
npumenenue. CoenuHeHuss KpeMHusi B mpupone. OOmue mnpeacraBieHus 00
okcune kpemuusi (IV) u kpemuueBoil kucnore. CUIMKaThl, UX KCIOJIb30BaHUE B
ObITY, B TIPOMBIIIUICHHOCTH. BakHeillne CTpoWTeNbHbIE MaTepHalbl: KEpPaMHKa,
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CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [IpobiemMbl 6€30macHOr0 HCITOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
IIPOBEJICHUE KAYE€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHUE MPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpaKalIue (QU3NYECKHUEe W XUMHUYECKHE CBOMCTBA
raJjoreHOoB M HUX COCIWHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHAIIOR),
O3HAKOMJIEHHE C O0Opa3naMu XJIOPUJOB (TajJOT€HHIOB), O3HAKOMJICHHE C
oOpa3znaMu  cepbl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOCHHUE TIpoliecca OOyrIMBaHUs caxapa Ioj JACHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJOTBl, M3YYEHUE XHUMHYECKUX CBOMICTB
paz0aBIeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CyJibdar-
MOH U HaONIOJICHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UUYECKUMU
cBoiicTBamMu a3zora, (ochopa W uX coeAWMHEHUH (BO3MOXXHO WCIIOIH30BAHUE
BUJIEOMATEPUAITIOB), 00pa3iamMu a30THBIX U (HOchHOPHBIX yI0OpeHUH, MogyyeHue,
coOupaHue, pacno3HaBaHME€ M HU3Y4YEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KAueCTBEHHBIX peakiuii Ha MOH aMMOHUS U ¢GochaT-uOH U U3YyUYECHHE MPU3HAKOB
UX IPOTEKAHHUs, B3AMMOIECTBHE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEBIO
(BO3MOKHO HCIIOJIb30BAHUE BHJICOMATEPHUAIIOB), H3y4YECHUE MOJEIIen
KPUCTANIMYECKUX PEImETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEaKlMil Ha KapOoOHAT U
CUJIMKAT-UOHbl U H3yYEHUE TMPU3HAKOB HX MPOTEKAHUs, O3HAKOMJIEHHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PELICHHE 3KCIEPUMEHTAIbHBIX
3aJ1a4 o TeMe «BakHelre HeMeTauIbl U UX COeTUHEHUS.

MeTaJibl 4 MX COeIMHEHU S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHus B llepmogmueckor cucreme xumuuyeckux ssemeHroB [, .
MenpneneeBa u ctpoeHus:s aromoB. CTpoeHuE MeTauioB. MeTramndeckas CBs3b U
METaJUTMYECKasT ~ KpUCTa/UIMUecKass  peméTka.  DJICKTPOXUMUYECKUN  psll
HanpspKeHU MeTaioB. OU3NYecKue U XUMUYECKHUE CBOMCTBA MeTayioB. OOmue
crocoObl moiydeHus: meTtauioB. [IOHSATHE O KOPpO3MHM METAIOB, OCHOBHBIC
crocoObl 3amuThl X OT Kopposuu. CraBbl (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B OBITY W MPOMBIIIIICHHOCTH.

[Ilenoynbie MeTamibl: noynokeHue B [lepronuueckoil cucTeMe XMMUYECKUX
snemeHTOB JI. 1. MenaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXKJICHUE B IPUPOE.
du3nuecKkre U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpusi U Kanusi). OKCUIbI U
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TUAPOKCUABI HATpusi W Kanus. [IpuMeHeHWe WIeNOYHbIX METaIOB M HX
COEIMHEHUM.

IIlenouyHO3eMENIbHBIE METaJIbl MarHMui M KaJdblMK: TOJOXCHHUE B
[lepnoguueckon cucreme xuMmuueckux 3ieMmeHToB [[. 1. MenneneeBa, ctpoeHue
VX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3nyecKkne 1 XUMHYECKUE CBOMCTBA MarHus
U Kaipliusa. BaxkHelmue coequHeHHS Kalblus (OKCHJ, THAPOKCHI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TIOJI0)KeHUE B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroma, HaxoKIeHHE B mpupone. Pusndeckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA W THAPOKCHIA
AJTFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HAaXOXKICHHE B mpupone. PuU3MUECKHE H
XHMHUYECKHE CBOMCTBA kene3a. OKCubl, THAPOKCcH bl U cou xenes3a (1) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOJTYyYCHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oO0pa3llaMud METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaMHU, U3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJb30BAaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEN B3aMMOJICHCTBUS OKCH]IA
KaJIBbIIMS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHHE BHJICOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, IIPOIECCAa TOPEHUS Kejle3a B KUCIOPOJIe
(BO3BMOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajJabLHs, AJTIOMUHUS, [IUHKA, JKEJe3a
(I1) u xenesza (III), mequ (II), HaGnrogeHNE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
MJJaMEHW WOHAMW HaTpusl, Kalusg U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), 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 MOBCEIHEBHOM >XM3HU 4esoBeKa. be3omnacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUECKUX peakiuii B ObITy. IlepBas momoinpb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSAX.

XUMUYECKOE 3arps3HEHHE OKpYKarouehd cpeinl (MpeaeibHasl I0IMyCcTUMast
KOHIIeHTparus BemecTB, nanee — [1J1K). Poas Xxumun B penieHun SKOJIOTrMIeCKUX
npoosieMm.

Xumuueckuii IKCnepumenm:

u3yueHHe oOpaslloOB MaTepuasioB (CTEKJIO, CIUIABbI METAJIOB, MOJIMMEPHBIC
MaTepualbl).

Mesicnpeomemnuwle céazu
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Peanuzanus MeXnpeIMETHBIX CBsi3ed NpU HM3YyYeHUM XUMHM B 9 Kiacce
OCYILIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU /ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecTBEHHO-HAyUHble MOHATHA: Hay4YHBIH (PakT, TMIIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KJIacCHU(pUKAIMs, TEePUOAUUYHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3 eKT, TEXHOIOTUSI, MaTEPUAIIBI.

dusmka: Mmartepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbl, PAAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsij, NPOBOJHUKH,
MOJIYIPOBOJHUKH,  JIUAJICKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, T'a3, pACTBOP, PACTBOPUMOCTh, KPUCTAJUITMYECKAs
peméTka, CruiaBbl, (HU3MUECKHE BEIMYMHBI, CAUHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COHIIE.

buonorusi: dorocuntes, npixanwe, Ouocdepa, IKOCUCTEMA, MHUHEPATHHBIE
yA00pEeHHs, MUKPOAJIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHBIE MOPOBI,
MOJIC3HBIE UCKOIAEMbI€, TOTIIIUBO, BOAHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUASA

JINUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JTOCTUTAIOTCS B XOJ¢ OOydeHUs XUMHUHM B €IMHCTBE y4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COIIMOKYJIBTYPHBIMU UM JyXOBHO-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 OpHUEHTAUM W
paclIMpeHre OMbITa AeSTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIMTAHUA:

LEHHOCTHOT'O OTHOULIEHUSI K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPUUECKOMY
U HAaydyHOMY HACJEIUI0, TOHUMAHUSI 3HAUYCHUS XUMHUUYECKON HAayKu B >KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HMHQoOpmaruenn o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax U NpaBUIAX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4EOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrux  BHUAAX
NEeSITebHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW [EATETLHOCTH NpU
BBITIOJTHEHUH Y4YeOHBIX, TO3HABATEIbHBIX 3aJ]ay, BBIIIOJTHEHUA XUMHYECKHUX
AKCIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOINM B TIPOIIECC€ OTOW y4EeOHOW NEATeNbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHUE M TMOCTYIKM CBOUX TOBApUILEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBUI OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BELIECTBE M XUMHUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU WU COCTABISIOLINE
OCHOBY JJI TMOHUMaHHUs CYIIHOCTHM HAyYHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJBI, B3aMMOCBS3SIX YEIOBEKA C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHCHHUS HAOJIOJaCMBIX IMPOIECCOB M SIBIICHHM,
MO03HABATENbHOM, MH()OPMAIMOHHOW M YHUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOMU
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JUTEPATYpPOr, JIOCTYNHBIMA TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JIHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIEN0BATEIbCKON
NeSTETPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIILIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU J>KHU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3[I0POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCIEACTBUU H
HEMPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aTKOTOs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUs] TMpaBuia 0€30IacHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3IndyHOTO PO,
YBAKEHHE K TPYyAy M pe3yjibTaTaM TPYIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XHUMHUH, OCO3HAHHBIM BBHIOOP
WHJVMBUAYaJIbHOU TPAECKTOPUU MPOJIOIKEHUST 00pa30oBaHus ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB 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
KU3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHUSI, IOHUMAaHUE [IEHHOCTH 3J0POBOr0 U
Oe3omacHOro o0Opa3a >KH3HU, 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, CBA3AaHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, ISl TOBBILLICHUS
YPOBHSI  SKOJOTUYECKOM  KyJbTYpPhl, OCO3HaHHUS TJIOOATBHOIO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMMH,
AKOJIOTMYECKOI'0 MBIILICHUS, 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, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ATUX MPEeIMETOB (HOPMHUPOBATH MPEACTABICHUE O EIOCTHOM
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HAy4YHOW KapTHHE MHpa, ¥ YHHBEpCaJIbHbIC YueOHbIE JAeHCTBUs (IT03HABATEIbHBIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecrednuBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIEe 1eHCTBUS

Ba3oBble Jioruyeckue AeiicTBUA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJIEHUSI TPU OCBOCHUH
3HAHUN: PACKPBIBATH CMBICI XUMUYECKUX TMOHATUM (BBIACISATHL UX XapaKTEPHBIC
MpPU3HAKH, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU TMOHSTUSIMH), UCHOJIb30BAThH
MOHATHS JI1 OOBSICHEHUS OTJICIbHBIX (PAKTOB U SIBIICHHH, BRIOWPATh OCHOBAHUS U
KpUTEpUH JUIS KIAaCCU(PUKAIMU XUMHYECKUX BEIIECTB M XUMHUUYECKUX PEaAKIIUH,
yCTaHABJIMBaTh MPUYUHHO-CIIEICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0O aHAJIOTUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUCHUS

YyMEHHE TPUMEHSATh B IIpOIleCcCe IO3HAHWS TOHATUA (TIpeAMETHBIE |
MeTanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTaBICHUS —
XUMUYECKUNA 3HAK (CMMBOJ JJEMEHTa), XUMHUYecKas ¢opMyia W ypaBHEHUE
XUMHYECKON peakly — MPHU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aJ1a4, C YIETOM
3TUX MOJEIBHBIX MPEIACTABICHUM BBISIBIATH M XapaKTEPHU30BATh CYILECTBCHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECCKUX PEAKIIUM,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYHMHHO-CJIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHMS B U3yUaEeMbIX MIPOIIECCAX U SIBIICHUSX.

ba3oBble uccieaoBarTe/IbCKHe AeiiCTBUSA:

YMEHHUE MCIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4ECTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJi1 (OPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

IPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OPraHU3AIMd W IPOBEIACHUIO
YYCHUYECKUX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 0000IIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeJIaHHOM padoTe.

Pabora c undopmanueii:

YyMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIHIO
pPa3JIMYHBIX BUJIOB U ()OPM MIPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUs, CIPABOYHbIC
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKH OIIEHUBATh MNPOTHUBOPEUMBYIO U
HEJ0CTOBEPHYIO HH(MOPMAIIHIO;
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YMEHHE MPUMEHTh Pa3InyHble METOJbl U 3alpOoChl MPU MOMCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJIs BBIMNOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONBbITA B
00JaCTH  MCHOJIb30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJBTYpPO aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJIBHYIO (JOpMY MpeCcTaBIeHUsT HHGOPMAIIH U
WUTIOCTPUPOBATh PpEIlIaeMble 33Ja4d HECIOKHBIMU CXEMaMH, JuarpammaMu,
apyrumu ¢popmamu rpaduki 1 UX KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh U AaHAIU3UPOBAaTh B Ipolecce Y4YeOHOH W
UCCIIEJIOBATENIbCKOM N1€ATEIbHOCTH UHPOPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HA COCTOSIHME OKpYKalolehd MNpUpOaHON
Cpelpbl.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIe YueOHbIe 1eiiCTBHA:

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

YMEHUS  NPEJCTaBIATh  NOJYyYEHHbIE  pPe3yJbTaThbl  IMO3HABATEIbHOU
NEATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1ab0paTopHOI pabOTHI IO UCCIIEOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTpYJHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
NO3HABATENILHOM M MCCIIEIOBATEIbCKOM  AESATENbHOCTH  MPU  PELICHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unuil (00cyxaeHuss, oOMeH MHEHHSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JICHCTBUM, OIpEICICHHE KPUTEPUEB IO OLIEHKE KayecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe AeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BHIOUpaTh Hanbosee d3(pPeKTUBHBIC CIIOCOOBI pelieHUs] YYeOHbIX U
NO3HABATENBbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJISITh WJIM KOPPEKTUPOBATH
NPEIVIOKEHHBIA AJITOPUTM JIEWMCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
IOJTyYeHUs] HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMsIX,
OIICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yibTaTa 3asBICHHOW IIeJId, YMEHUE
UCIOJIb30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, MPEJiaraeMble B YCIIOBUU 3aJIJaHUN.

IMPEJMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yJdbTaTOB IO OCBOCHHUIO 0053aTEIHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO MaHHOW (enepasbHOW pabodeil mporpaMMoHu,
BBIJICNIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIEe 3HAHUS, YMEHHUS U CIOCOOBI
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NEUCTBUM, BHABl JEITEJIBHOCTH IO T[OJYYEHUIO HOBOTO 3HAHHUS, €ro
UHTEPIpETaluy, MPeoOpa3OBaHUI0 U MPUMEHEHHMIO B PA3IMYHBIX Y4YEOHBIX U
HOBBIX CUTYaIIUsIX.

K xoniy oOyuenus B 8 kiaacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBaThb CMBICII OCHOBHBIX XMMHYECKHUX MOHSTUW: aTOM, MOJIEKYJa,
XUMHUYECKUN D3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIsI XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKUCJICHHS, XMUMHUYECKas peakius, Kiaccupukaius peakiui: peakiuu
COCIMHEHHMSI, PEAKIHMH pa3JIOKEHUs, pEaKIUH 3aMEUICHUs, peaKuu
o0MeHa, PK30- ¥ SHJIOTECPMHUUCCKHE PEAKIINH, TEIII0BOM A((EKT peakium,
SAIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aroMHas OpOuTalb, PaaNyC
aToMa, XMMHYECKasl CBS3b, MOJSPHAA U HEMOJSpHAs KOBAJICHTHas CBS3b,
WOHHAs CBA3b, MOH, KaTMOH, aHHOH, PACTBOp, MaccoBas J0Ji BeEIlecTBa
(mpolieHTHAs! KOHIICHTPAIKs) B paCTBOPE;

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

* HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBleHUs (popMy
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

e ONpEACNSITh BAJIECHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHECHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEAUHEHHUM MO
dbopmyiiam, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHass M HOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX;

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

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoamaeckoit
CUCTEMbl XHMHYECKHUX DJJEMEHTOB: pa3auyaTh [OHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIME TEPHOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuue «llepuoguueckass cucrtemMa Xxumudeckux »siemeHToB [, U.
MenpeneeBay € UYHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij siapa, 00IIee YUCIO IIEKTPOHOB
U pacrpeiesieHHe UX MO0 3JEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATh 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;

MPOTHO3UPOBATh 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 XHUMHUYECKHX PEAKLHM, €eCTEeCTBEHHO-HAYyUYHbIE METO/bI
NMO3HAaHUA — HAOIIOJEHHE, M3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIEIOBATh  MpaBWUJaM  TMOJIb30BAHUS ~ XMMHYECKOM  TOCyAOM U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakXKe IMpaBWiaM OOpaIlleHHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO M COOUpPAHUIO
razoo0pa3HbIX BELIECTB (BOJAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pPacTBOPOB C OMPEACTEHHON MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh U MPOBOJUTH  XMUMHUYECKHE  OSKCIHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIOT C MOMOUIBIO WHIUKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHXK U IPYTHUE).

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

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKHUX NOHATHNA: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIIOKHOE BEUIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJIEHUS, XUMUYECKas peaKUusi, XUMUYECKasl CBA3b, TEIJIOBOU 3P (PEeKT
peakuud, MOJb, MOJISIPHBIA  OOBEM,  pacTBOp,  DJIEKTPOJIMTHI,
HEDIJIEKTPOJIUTHI, JJIEKTPOJIMTHUYECKAsT IUCCOLMALMUA, PEAKLHUH HOHHOIO
oOMeHa, KaTaqu3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U

19



HeoOpaTUMBbIE pEaKIUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE pEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBAJEHTHAs, MOHHAs,
METAJUTMYECKasi), KpUCTAJUIMYECKass peHIETka, KOpPpO3Usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peakluH, TMpeaeabHO JOMyCTHUMas
koHueHtpanusa [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TIOHSATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHHUII;
WCIIOJIb30BaTh XUMUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHHS (HOPMYT
BEILIECTB U YPABHCHUN XMMHUYECKUX PEAKIIUN;

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

packpeiBath cmbich llepmogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHMMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
Tabnunyio Gopmy Ilepuoanueckoil cUCTeMbl XMMHUYECKHUX 3JIEMEHTOB:
paznyuath TMOHSATHS «rjaBHas mnoiarpynmna (A-rpynmna)y U «modouyHas
noarpynna (b-rpynmna)», manbsle u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaueHUs, KOTOPHIE WMEIOTCA B TMEPUOIUYECKON Tabmuie, C
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOCHHUSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsia  sApa, o0OIlee 4YUCIO DJIEKTPOHOB U
pacmpeniesieHue HMX T0 JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUU B
npejenax MaliblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TEIIOBOMY 3(P(HEKTy, IO U3MEHEHUIO CTEMEHEH OKUCICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME W cCrenupuueckue XUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPXKIasl OIKMCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XMMHUYECKUX PEAKIUN;

COCTaBIIATb YPABHEHUS BJEKTPOIUTUYECKOW JHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, MTOJTHBIE U COKPAIIEHHBIE YPABHEHHUS PEAKLIMI HOHHOIO
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oOMeHa, ypaBHEHHUs peEaKlHil, TOATBEPKAAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIeCTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH 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
7a00paToOpHBIM  OOOPYJIOBAaHMEM, a TaKXke IpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBHITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO U COOUPAHUIO
razoo0pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

NPOBOJIUTh  PEAKIHMH, TOATBEPKIAMOIMINE  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 CHUHTE3, CpaBHECHHE, OOOOIICHWE, CHUCTEMAaTHU3aIUIo, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3€H — JJIi WM3Y4YEHHUs CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUH, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJIFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCICPUMEHT (peaabHBIM M
MBICJICHHBI ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
KoanuecTBO YacoB
Ne HaunmenoBanue pasaenoB JIeKTPOHHBIE (HH(POBHIE)
Konrpoasbnsie | IlpakTuyeckue
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Paznen 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
Xumust — BakHas o0J1acThb
€CTECTBO3HAHMS U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
MPaKTUYECKON
JIESITENLHOCTH YEJIOBEKa
BemiecTBa 1 XUMHYECKHE
1.2 Hl 15 1 https://m.eds00.ru/ONNXR1VF0
peakuu
Hroro no pazaeny 20
Pa3znen 2. BaxxHeiilue npeacTaBuTe/ il HEOPraHUYeCKUX BellecTB
Bo3nyx. Kucmopon.
2.1 ny poaL 6 https://m.eds00.ru/D5SBORTY30
Ilousitre 06 okcumax
Bonopoa. Ilonsrue o
2.2 AOPOA 8 1 https://m.eds00.ru/5D61JZ6PS
KHCJIOTaX U COMIX
Bona. PactBopsl. Ilonsgrue
2.3 A P 5 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaHMAX
OCHOBHBIE KJI1aCChI
2.4 HEOPraHUYECKUX 11 1 1 https://m.edso0.ru/0TSASMOWT
COeCIUHEHUN
Hroro no paszneny 30

Paznen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucremMa xumudeckux 3j1eMeHToB [[. U. MenaeseeBa. CTpoenue

22



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

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

[lepronnueckuii 3aKOH U
[Iepronnueckas cucrema
3.1 XUMHYECKHUX 3JIeMEHTOB /1. 7
N. Menneneesa. Ctpoenue
aToma

https://m.edsoo.rt/TCBJIBVWEZ

XUMHUeCKas CBA3b.

32 OKHCIHTENBHO- 8 2 https://m.edsoo.ru/F6AOASDPF
BOCCTAaHOBHUTEJIbHEIE
peakiu
Hroro no pasaeny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOE Bpemst 3 https://m.edsoo.ri/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68 5
110 ITPOI' PAMME
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https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KoanuyecTBO 4acos

Ne HanmenoBanue pasaenoB JIEKTPOHHBIE (HH(PPOBHIE)
Konrpoabnsie | IlpakTuyeckue
/| ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Pasjen 1. BemecTBo 1 XUuMHu4ecKkHne peakiun
[ToBTOpEHME M yIIIyOJICHHE
1.1 3HAHUM OCHOBHBIX Pa3eiioB 5 1 https://m.edsoo.ru/EQETUT35Z
Kypca 8 kiacca
OcHOBHbBIE 3aKOHOMEPHOCTHU
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
XUMUYECKUX PEaKIUN
DNEKTPOIUTHYECKAS
1.3 nuccoryanys. XuMHU4eCKue 8 1 1 https://m.edsoo.ru/KODURS50VV
peaKIu B pacTBOpax
Hroro no pasaeny 17
Paznen 2. HemeraJibl M MX cOeTUHEHHUS
OO6mas xapakTepucTUKa
2.1 XUMHUYECKHUX DJIEMEHTOB 4 1 https://m.edsoo.ru/ZTN1EF7001
VIIA-rpynnsl. I'anorenst
OO6mras xapakTepucTuKa
XUMHUYECKHUX DIIEMEHTOB
2.2 . 6 https://m.edsoo.ru/P3DHMFB09
VIA-rpynnsl. Cepa u e€
COEIUHEHHUS
OO61mas xapakTepucTHKa
XUMHUYECKHUX DIIEMEHTOB
2.3 7 1 https://m.eds00.1u/VOXDOUX2S

VA-rpymmsl. A30T, pocdop
U UX COCIMHEHHUS
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https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S

OO61as xapakTepucTHKa
XMMHYECKUX 3JIEMEHTOB

2.4 8 https://m.eds00.ru/JPJI200VIX
IVA-rpynnel. Yriepon u
KPEMHUI U UX COCAMHEHUS
Hroro no pazaeny 25
Pa3pen 3. MeTa/IbI M UX COeTUHEHUS
3.1 OO6mime cBOICTBA METANIOB 4 https://m.edsoo.ru/GHV2L6NJS
B .
3.2 WRHCHIIIE METAIR! 11X 16 https://m.edsoo.ru/EFKQWIHZI
COETMHEHUS
Hroro no pazaeny 20
Pa3nes 4. Xumus u okpyskapomas cpeaa
B
4.1 CUCCTRA 1 MATCPUAIE! B 3 https://m.edsoo.rt/TENBWEEF7Y
YKU3HU YeJIOBeKa
Hroro no paszneny 3
Pe3epBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBILEE KOJIMYECTBO YACOB 68

[10 [TIPOTPAMME
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https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

26



IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacos
Ne Hara DJIeKTPOHHbBIE N (ppoBbIE
Tema ypoka Konrtpoasubie | IlpakTtuuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer xumuu. Ponp xumuu B
1 JKA3HU yeoBeka. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BEIIECTBA
ITo € 0 MeTojax I03Ha
2 FUTTHE © METOAAX HOSHAHIL B 1 https://m.edsoo.ru/9ZJAEW050
XUMUH
[TpaxTrueckas padora Ne 1
«IIpaBuna paboTsl B 1aboparopuu
3 p . p patop 1 https://m.edsoo.ru/LSEW4353D
U IpuéMBbI 0OpaIeHus ¢
71a00paTOPHBIM 000y IOBAaHUEM)
YucTele BEIECTBA U CMECH.
4 " . 1 https://m.eds00.ru/6TME21FW8
CrniocoOslI pa3fenenus cmeceit
[IpaxTuyeckast padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.rt/K3LSSMCRY
OUYMCTKU MOBAPEHHOM COMM)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTBS
XHUMHUYECKHUE IEMEHTBI. 3HAKU
7 (CUMBOJIBI) XHMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
JJIEMEHTOB
[IpocThie u cnoxHBIE BEMIECTBA 1 https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 https://m.edsoo.ru/IMOBJ3QZ5
10 3aKOH MOCTOSIHCTBA COCTaBa 1 https://m.edsoo.ru/IMC496FX6
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https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

BEIIECTB. XUMHUUECKasi (hopmyIa.
BanenTHocTh aTOMOB
XUMHUYECKHX 3JIEMEHTOB

OrHOCUTENbHAA aTOMHAs Macca.

11 OTtHOocuUTENbHASI MOJIEKYJISIPHAS https://m.edsoo.ru/PIZPCIMDX
Macca
MaccoBas qoasg XUMHYECKOT O

12 A https://m.edsoo.ru/GHVS8QMVE
DJIEMEHTA B COSTUHEHUN
KommuecTBo BemecTBa. Mo,

13 HI https://m.edso00.ru/368UNL5Y?2
MougsipHasg macca
Dusnyeckie 1 XUMHUYECKUE

14 https://m.edsoo.ru/YZM8S6ATH
SABJICHHS. XUMHUYECKasl PEaKIus
ITpu3Haku U yCIOBUSA MPOTEKAHUS

15 P Y . P https://m.eds00.ru/N6DVNIKQ5
XUMUYECKUX PEeaKui
3aK0H COXpaHEHUST MACCHI

16 P https://m.edsoo.ru/M8DS4IHVM
BEIIECTB. XUMHYECKUE YPABHCHHS
Brruncienus KomyecTBa, MacChl

17 BEIIECTBA 10 YPABHEHUSAM https://m.edsoo.ru/LUY9U3EQE
XUMUYECKHUX PEaKIUn
Knaccudukanus xumudeckux

€aKIUK (COeTUHECHUS,

18 peaiuii (coen https://m.edsoo.ru/L4807L.AGB
pa3lioKeHus1, 3aMEILECHNUS,
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHImKIoneauct. O0o0LeHne u https://m.edsoo.ru/PIWARH3AB
cucTeMaTu3alus 3HaHu
KontponsHaas padora Nel o teme

20 p p https://m.edso0o.ru/ON62SNERU

«BeniecTBa 1 XMMHUECKHE
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https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

pEaAKIHM

Bo3agyx — cMmech razos. Cocras

21 Bo3nyxa. Kucnopon — snemeHT u https://m.eds00.ru/XONONRN 1P
npoctoe BemiectBo. O30H
Ou3nyecKkue 1 XUMUIECKHe

22 CBOHCTEA KHCIIOPOAa (peaKiuH https://m.edsoo.ru/FBS1JRKMB
OKHCJIeHus, Topenue). [Tonstue
00 okcumax
CrniocoOsl MosTy4eHus KHCIopoia
B Jab0OpaTopuu 1

23 https://m.edsoo.ru/VJWB6A2RD
NpOMbIIUIEHHOCTHU. [IpumMenenune
KHCIIOpOJa
TennoBoii 3pPexT XuMUIeCKoi
peaxiuu, MOHSITHE O

24 TEPMOXHMHYECKOM YPaBHEHUHU, https://m.edsoo.ru/PNMKJZHKX
3K30- U SHJOTEPMUUYECKHUX
peaKIusIx
TomumBo (HedTh, yroiab U METaH).

25 3arpsi3HEHUE BO3yXa, CIIOCOOBI https://m.edso0.ru/USNYSUUW?2
€ro NpeJoTBpaIICHUS
[IpakTuueckas pabora Ne 3 o
teme «[lonmydyenue u cobupanue

26 https://m.edsoo.ru/5516UHX3R
KHCJIOPOJIa, U3yUEHHUE €ro
CBOMCTB»
Bonopon — anemMeHT u mpocToe

27 BenlecTBo. Haxoxnenue B https://m.edsoo.ru/WD392ACWB
IpUPOJIE

28 Du3nuecKnue U XUMHUUECKUE https://m.eds00.ru/0SZ28459R
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https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

cBoiicTBa Bojopoaa. [Ilpumenenne

BOJZIOpO/IA

29 IloHsaTHE 0 KHCIOTaX U COIIX https://m.edsoo.ru/TMWNIV(C43
CrocoOsI ITOIyYEHNS BOIOPOa B

30 y AOPOAL https://m.eds00.ru/COTO9UCIP
nabopaTopuun
[IpakTuueckas padora Ne 4 o
teMme «llomydyeHue u coOupanue

31 y p https://m.eds00.ru/SS3IWAX33K
BOJIOPO/1a, U3YUYEHHUE €ro
CBOMCTB»
MoistpHBIN 00BEM ra30B. 3aK0H

32 p https://m.edso0.ru/M3KSO1QDQ
ABoraapo
Brruncienus o0béMa, KOJIHYECTBA
BeIlleCTBa ra3a Mo €ro U3BECTHOM

33 B y https://m.eds00.ru/MXGOY304M
KOJIMYECTBY BEIIECTBA WIH
00BEMY
Brrancnenuss 00bEM0OB ra30B I10

ABHEHUIO PEaKIMH Ha OCHOBE

34 yp “p H . https://m.eds00.ru/9TQ8AXABY
3aKOHA 00BEMHBIX OTHOIIIEHUI
razoB
Dusnyeckie 1 XUMHUUYECKHE

35 . https://m.edsoo.ru/7AOGFZK4R
CBOICTBA BOJBI
CocraB ocHoBauuii. IToustre 00

36 https://m.edsoo.ru/IXB2W6IVL
WHUKATOpax
Bona kak pactBoputens.
Hacrlmennsle 1 HeHaCHIEHHBIE

37 = t https://m.edsoo.ru/MKHXPOFH4
pactBopbl. MaccoBas 101t
BEIIIECTBA B paCTBOPE

38 [IpaxTuyeckas padora Ne 5 o https://m.edsoo.rt/ WXUKPAUOA
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https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

teme «IIpurorosnenue pacTBOpoB
C onpeAeEHHON MacCOBOM 0Jen
PacTBOPEHHOTO BEIIECTBAY

KonTtponsHas pabora Ne2 o reme

39 https://m.eds00.ru/JM7935DRY
«Kucnopoa. Bogopoa. Boga»
OKcHabl: coCTaB, KiaccHu(bHKaIus,

40 a (uran https://m.edsoo.ru/5STFSTINAY
HOMEHKJIaTypa
[TomyueHnue u XUMHUYECKHE

41 CBOMCTBA KHUCJIIOTHBIX, OCHOBHBIX https://m.eds00.ru/8JAZ9YWS2
1 aM()OTEPHBIX OKCHUIOB
OcHOBaHUS: COCTAB,

42 https://m.edsoo.ru/5U397HUSC
Kiaccuukanys, HOMEHKIATypa
ITonmyuenue u XUMHUUECKHE

43 Uy . https://m.edsoo0.ru/GD9A28ROE
CBOMCTBAa OCHOBaHUI
Kwucimotsl: coctas

44 ’ https://m.edsoo.ru/Q6U4WEBK7
Kiaccudukanys, HOMEHKIaTypa
TlonydueHnue u XuUMHUIECKUE

45 vy https://m.edso0.ru/Z2GCRN45W
CBOMCTBA KHUCJIOT
Counu (cpenHue): HOMEHKIIATYpa,

46 CHOCOOBI NOTYYCHHUS, XUMUYECKUE https://m.edsoo.ru/JSNUIMOT]
CBOMCTBa
[TpakTrueckas padota Ne 6.
Pemenne skcnepuMeHTATBHBIX

47 3aga4 no reMe « OCHOBHBIE https://m.edsoo.ru/58D13JF7V
KJIACChl HEOPTaHUYECKUX
COCITMHEHUI
I'eHeTnueckast CBA3b MEX

48 Y https://m.edsoo.ru/YDS6ZRE31

KiIaCCaMH HCOPIraHMYCCKUX
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https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31

COEIMHEHUN

O00011IeHrE U CUCTEMATU3ALIHS

49 . https://m.edso0.ru/STBUOEEYN
3HaHHUI
KonTtponbnas padota Ne3 o teme

50 "OCHOBHBIE KJIACCHI https://m.edsoo.ru/AFA7IDULD
HEOPraHWYECKUX COeAMHEHUI"
[IepBble nONBITKN
KJ1accu(PUKauu XUMUYECKUX

51 https://m.edsoo0.ru/COV3CC214
aneMeHToB. [TonsTHE O rpynmax
CXOJIHBIX 3JIEMEHTOB
[lepronnueckuii 3aKOH 1
Ilepnogudeckas cucrema

52 pHO https://m.edsoo.ru/X9F INR3US8
XUMHUYECKHX djieMeHToB 1. 1.
Meupeneena

53 [Iepuonsl, rpynmsl, NOATPYIIIILI https://m.edsoo.ru/NQMWWJRXN
Ctpoenue atomoB. CocTaB

54 https://m.edsoo.su/IMUDOMRSH
aTOMHBIX siaep. M30Tombl
CtpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB JJIEMEHTOB

55 . https://m.eds0o.ru/T9SYNVEB2
ITepuoanueckoii cucrtemst /1. U.
Meupeneesa
XapakTepucTuka XUMHIECKOTO
9JIEMEHTA 110 €TI0 MOJIOKCHHUIO B

56 o https://m.edsoo.ru/YIP04OMDX
Ilepunonnueckoit cucreme /1. U.
Meupeneena
3nauenue [lepuonnyeckoro

57 3aKOHA JIJIs1 Pa3BUTHS HAYKH U https://m.edsoo.ru/SZD8XEQOP

npaktuku. [. . MenaeneeB —
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https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P

Y4EHBIN, IEJAror U rpakIaHuH

PesepBHelit ypok. O6o0eHue 1
CHCTEMATH3aLMs 3HAHUI /

58 . 1 https://m.eds00.ru/ZCQTRPO8Y
Bcepoccniickas npoBepoyHas
paborta
KontponbHast padora Ne4 o treme
«Ctpoenne aroma. XUMHYECKast

59 P . 1 https://m.edso0.ru/FTIZF99WF
cBsi3b» / Beepoccuiickas
npoBepoyHas paboTa
DIIEKTPOOTPULIATEIIFHOCTh aTOMOB

60 pOOTPHH 1 https://m.edsoo.ru/HZA110EDS8
XUMHUYECKHUX DIIEMEHTOB

61 HNonHas xumMudeckas CBA3b 1 https://m.eds00.ru/3SY1RJKVI
KoBanenTHas nmomnsipHas

62 1 https://m.edsoo.ru/EOL3MT2AE
XUMHUYECKAS CBA3b
KoBanenTtHas HenossipHast

63 1 https://m.eds00.ru/9Y VR3FUXI
XUMHUYECKAS CBI3b

64 CreneHs OKUCIEHUS 1 https://m.eds00.1u/RA6CVXM66
OKHUCIIUTEBHO-

65 1 https://m.edsoo.1ru/ZXNCA7DOZ
BOCCTAHOBUTENBbHBIE PEAKIIUU

66 OKHUCIATENIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHeiit ypok. O6o01ieHue 1
cUCTEMATU3aIUs 3HAHUH 110 TEME

67 H 1 https://m.edsoo.ru/4ARH7M35NF
«Ctpoenne aroma. XuMHA4YECKast
CBSI3b)
Pesepsusblii ypok. O000111€HIE U

68 p yp \I,H 1 https://m.edsoo.ru/7DNRBZ948
cUCTEMAaTU3aIis 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

[TPOTPAMME
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9 KJIACC

KoauugecTBO 4acoB

Ne Hara DJIeKTpOHHbIe Hu(ppoBBIE
n/n Tema ypoxa Bcero Kontpoabhvie | Hparrireckiie H3y4eHusi | 00pa3zoBaTeJbHbIC PeCypChl
padoTsbI padoThI

Ileproanueckuii 3aK0H.

1 Hepromriecia ccrema 1 https://m.edsoo.ru/ECRKA9OAY
XUMHUYECKUX djiemeHToB J[. 1.
Menneneesa
3aKOHOMEPHOCTH B

2 VISMCHCHII CBOHCTE 1 https://m.edsoo.ru/GNJPEROFB
XUMUYECKHUX AJIEMEHTOB
MIEPBBIX TPEX MEPUOIOB
Knaccudukanus u

3 HOMEHKJIaTypa 1 https://m.edsoo.r/ WTO1WRA2Q
HEOPTraHWYECKUX BEIIECTB
Bunbl XuMH4ecKoi CBSI3U U

4 TUIBI KPUCTATUTMYECKUX 1 https://m.edsoo.ru/UI4YSCFRV
peeToK
KonTponsnas padora Nel o
teme «IloBTOpenue u

5 yriyOJieHue 3HaHUH 1 1 https://m.edso0.ru/J4X8ZN212
OCHOBHBIX Pa3/IeNioB Kypca 8
KJ1acca»
Kaccudukanms xumuaeckux

6 PEAKIUI MO pa3IUYHBIM 1 https://m.edsoo.ru/X8XAE7TE2]
npU3HaKaM

7 [TonsiTue o ckopocTu 1 https://m.eds00.ri/6 VLXCYY7N
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https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

XUMHYECKOW PEaKIUU.
IToHsITHE O TOMOTEHHBIX U
FeTEPOTeHHBIX PEaAKIUIX

IloHATHE O XUMUYECKOM
paBHOBecuu. DaKkTOpHI,
BIIUSIIOILIAE HA CKOPOCTh

8 o https://m.edsoo.ru/HAFH7NZNM
XUMHYECKOW PEaKIuu U
MOJIOKEHUE XUMHUISCKOTO
paBHOBECHUS

9 Oxucamrenpio- https://m.eds00.ru/648V 11026
BOCCTAHOBUTEJIBHBIC PEAKITIH
Teopus 2IEKTPOIUTUYECKON

10 nucconuanun. CHIbHEBIC U https://m.edsoo.ru/2KCYCLZ16
ci1abble SJIEKTPOITUTHI

11 NouHble ypaBHEHUS peakiuid https://m.edsoo.ru/VN2SBINIR
XuMHYECKUE CBOMCTBA KHUCIIOT
1 OCHOBaHHUM B CBETE

12 MIPEICTaBICHUI 00 https:/m.edsoo.ru/SHH8 1 YVXI
BJIEKTPOJIUTUUECKON
JHUCCOLHAIIN
XuUMHYECKUE CBOMCTBA COJIeH

13 B eBete HpeHCTaBHeuHHH 06 https://m.edsoo.r/ETD5QTS4G
AIIEKTPOIUTHUYECKON
JHUCCOIHAIIN

14 [TonsTue o ruaponuse conen https://m.edsoo.ru/9JFRAVESW

15 O6obmerme u . https://m.edsoo.ru/FEEIZRMBG
cHUcTeMaTH3alrs 3HaHUI

16 [IpakTrueckas padota Ne 1. https://m.edsoo.ru/7VXTFHIT4
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https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4

«Pemenne
SKCIEPUMEHTAIBHBIX 33724

KonTtponsHas padora Ne2 o
TeMe «DJIEKTPOIUTHYECKAS]

17 https://m.edsoo.ru/9RKLZDNUX
auccoryanysa. XUMHICCKUE
pEeaKIuu B PaCTBOPAX»
OO01mas xapakTepucTHKa

18 raJlor€HOB. X UMHYECKHE https://m.edsoo.ru/NNYKYZF12
CBOICTBa Ha MMPUMEPE XJI0pa
XmopoBogopoa. ComsiHast

19 KHCJEOTa’ XIMITACCIHE https://m.edsoo.rt/CWVSHCD2M
CBOMCTBA, MOJIyYEHHE,
MpUMEHEHNE
[Tpaktrueckas padota Ne 2 mo

20 reme «llonyenie COJ,I_HHOH https://m.edsoo.rt/PVEXIYWEG
KHUCJIOThI, U3yUYEHUE €&
CBOMCTB»
Brruucienus mo ypaBHEHUSIM

21 HAMHHACCIHX peaiiiite, ecilu https://m.edsoo.ru/4BISHO70F
OJIMH U3 PEarcHTOB JaH B
M30BITKE

22 OOwas xapakTepucruia https://m.edsoo.rt/VMWKERSEP
aneMeHTOB VIA-rpynmnsl
AIoTponHbIe MOIU(DUKAIIMH

23 cephl Haxo\’)K JICHHC CEPBL I €¢ https://m.edsoo.ru/CX10EU8PO
COCIMHEHUH B TIPUPOJIE.
XHUMHUYECKUE CBOMCTBA CEPBI

24 CepoBoaopoji, CTpOEHHUE, https://m.edsoo.rt/ECGX2B40W
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https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW

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

25

Oxcuppl cepsl. CepHas

KUCIIOTa, GPU3NIECKUE U
XUMHUYECKHE CBOMCTBA,

pUMEHEHNE

https://m.edsoo.su/ULRFLCHH1

26

XUMHUYECKUE PEAKIIUH,
JeKalUe B OCHOBE
IPOMBIIIEHHOTO CI0co0a
MOJTy4YCHUA CCpHOfI KHCJIOTHI.
XUMUYECKOE 3arpsi3HEHNE
OKpYXaIoIIei cpeasbl
COEIMHEHUSIMU CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Briuncienue MaccoBor 10U
BBIXOJ1a IPOAYKTA peakIuu

https://m.edsoo.ru/HSJE186 WN

28

OO1w1as xapakTepuCTHKa
3J1EMEHTOB V A-rpynisl. A30T,
pacnpocTpaHEeHUE B IPUPOJIE,
bu3nYECKrEe M XUMUIECKHE
CBOMCTBA

https://m.edsoo.rt/WAHRMB976

29

AMMUak, ero puznyecKue u
XUMHUYECKHE CBOMCTBA,
MOJIy4YECHUE U TPUMEHEHUE

https://m.edsoo.ru/HZAYESF13

30

[IpakTrueckas padota Ne 3 mo
teme «I[lomyyenne ammuaka,
M3YUYEHUE €r0 CBOMCTB»

https://m.edsoo.ru/JORP641F]

31

A3oTHas KHCIO0TAa, €€
bu3nYecKue 1 XUMHIECKUE

https://m.edsoo.ru/U2DYEDMYE

38



https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE

CBOWCTBA

Hcnonp3oBanue HUTPATOB U
COJIEH aMMOHHS B KA4ECTBE
MHUHEPaJIbHBIX YA0OPCHHA.

32 https://m.edsoo.ru/SHBKCIQCB
XUMHUYECKOE 3arpsi3HEHNE
OKpYXaIOIIEeH Cpeabl
COCIIMHEHUSIMH a30Ta
®dochop. Oxcun docdopa (V)

33 # (ocopras kncnora, https://m.eds00.ru/GDQJSO3WP
duU3HYECKUEe M XUMUIECKHE
CBOMCTBA, ITOJIyYEHUE
Hcnons3oBanue pochaTos B

34 Ka4JeCTBC thHepaHBHBIX https://m.edsoo.ru/UAZ3HU65V
yaoOpeHuit. 3arps3HeHHe
MPHUPOJTHOM cpeabl hocharamu
Yrnepon, pacnpocTpaHeHue B

35 npupojie, PU3NIECKUe u https://m.edsoo.ru/DWOM6SUUL
XUMHYECKHUE CBOMCTBA
Oxcuipl yraepona, ux
(du3nUecKrue 1 XUMHUYECKUE

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

37 VYronpHas KUCIOTa U €€ cConu https://m.edsoo.ru/OHQHD6IPA
[IpaxTuyeckas padora Ne 4 o

38 reme "Tlonysene https://m.edsoo0.ru/G2HZXQGCS

YTJIEKUCIIOTO Ta3a.
KauecTBeHHas peakius Ha
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https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

KapOoHaT-UOH"

39

[lepBoHauanbHBIE TOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KaK
0 COEIUHEHUSX yTaepoja

https://m.eds0o0.ru/30TIZ109Z

40

Kpemuuii u ero coequHeHust

https://m.edsoo.ru/75JXNHOI8

41

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

https://m.edsoo0.ru/O7E8DOD77Z

42

KonTponsnas padora Ne3 no
TeMe «Baxnenmue
HEMETaJlIbl U UX COCIUHEHUSD)

https://m.edsoo.ru/S85J9UGH3

43

OO1m1as xapakTepUCTHKA
XAMUYCCKHX DJIEMECHTOB —
MeTaluIoB. MeTrannnueckas
CBSI3b M METAJNIMYECKAs
KPUCTAILUINYECKAs PEIIETKA.
dusnyeckue CBOMCTBA
METAJII0B

https://m.edsoo.ru/XK1GYPCO1

44

XUMHUYECKUE CBOMCTBA
METaJIIOB.
DIIEKTPOXUMHUYECKUH P
HANPSHKEHUN METaIOB

https://m.edsoo.ru/Z7YRNPAEW

45

O61m1re crnocoObl MOTyYeHHS
MeTaioB. CIIIaBEI.
Brruncnenus no ypaBHeHHUSAM
XUMHUYECKHX PEAKIIMH, ECITH

https://m.edsoo.ru/G54GDQI2D
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https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D

OJIMH U3 PEareHTOB COJACPKUT
npuMecH

ITonsaTHE O KOppO3UH

46 https://m.eds0o0.rw/4FIGDOWOW
METAaJNIOB

47 [llenounbie METaJIIbI https://m.edsoo.ru/X1B4BPUW?2
OKcHUIBI U THAPOKCUIBI

48 a AP a https://m.edsoo.ru/Q4DX0G3U9
HATPHS U Kaaus

€JIOYHO3EMEIbHBIE METAIEI

49 i . . https://m.edsoo.rt/REOCDY0K6
— KaJIBLIUHA U MarHuii
Baxxueiinime coenMHeHN

50 https://m.edsoo0.ru/CIJIR96CMZA
KaJIbIHST
O0001menne u

51 . https://m.eds00.ru/O5PXGG1BE
cucTeMaTu3ausg 3HaHUI
JKécTkocTh BOABI M CLIOCOOBI

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

53 TeMme "JKECTKOCTh BOIBI U https://m.edsoo.ru/NF1ROKB&J
METO/bI €€ yCTpaHeHHs"

54 AroMuHUN https://m.eds00.ru/9ZJ8RDITV
AwmM@doTepHBIE CBOIiCTBA

55 orep https://m.edsoo.ru/NISKIIOJ5
OKCHJIa ¥ TUJIPOKCUJA

56 Kemezo https://m.edsoo.ru/F20NJR5SR
Oxcuabl, THAPOKCHIBI i COJIU

57 A P A https://m.edsoo.ru/IRTUBLAMP
xenesa (II) u xenesza (I1I)
O0001eHue 1

58 . https://m.edsoo.rt/NAON6HGKZ,
CUCTEMATU3AaLMs 3HAHUN

59 [Tpaktrueckas padota Ne 7. https://m.edso0.ru/ZN7G0QSMX
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https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX

Pemenne
SKCIIEPUMEHTAIBHBIX 337134 110
TeMe «BakHele MeTaibsl 1
UX COCITMHECHUS

Brruucnenust mo ypaBHEHUSIM
XMMHYECKHUX PEaKIUi, €CIIn
OJIMH U3 PEareHTOB JaH B

60 M30BITKE WU COJICPIKUT https://m.edsoo.ru/AYD2HESTY
npuMecH. Berancienus
MacCOBOM JOJIU BBIXOJA
MPOAYKTA PEaKIuu
O6o0611IEHNE U

61 = . https://m.eds00.ru/BSTOVTKOP
cucTeMaTu3anus 3HaHuil
KonTtponsHas padora Ne4 mo

62 TeMe «BakHelmme MeTaJUIbI U https://m.edsoo.1u/703C804GN
AX COECINHEHUI»
BemectBa 1 Matepuasi B

63 [IOBCEIHEBHON KU3HUA https://m.edsoo.ru/OFI32JMTO
JeJioBeKa
XHUMHYECKOE 3arps3HEHUE

64 . p https://m.eds00.ri/9ANGYEYQI
OKpYXKaroIIei cpebl
Posp xuMuu B pellieHun

65 P https://m.edsoo.ru/18Q203Y28
9KOJIOTUYECKHUX TTPOOIeM
Pese i1 ypok. O0001enne

66 PBHPIH YD H_IUHH https://m.edsoo.ru/DT1BAS5U4
M CUCTEMATHU3ALNS 3HAHUN
PesepsHEblil ypok. O000IIEHNE

67 p yp Hlv https://m.edso00.ru/P52TIZNXV
M CUCTEMATHU3ALNS 3HAHUI

68 PeseprubIil ypok. O6001eHIe https://m.eds00.ru/TMK36TJZG
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https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

U CUCTEMAaTU3alus 3HaHUU

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHO#

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemMble MpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOTO 00111er0 00pa30BaHUs

1

ITo Teme: «IlepBoHaYanbHBIE XUMHYECKUE TIOHITHUS)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYECKHX TIOHSTHI: aToMm,
MOJIEKYJIa, XHMHUYECKHUH OJIIEMEHT, MPOCTOE BEIIEeCTBO, CIOKHOE
BEILIECTBO, CMECh (OJHOPOAHAas W HEOJHOPOJHAs), BaJECHTHOCTH,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJsIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJIIpHAas Macca, MaccoBas J0JII XHMHUYECKOTrO
JJIEeMEHTa B COEAMHEHUHU, MOJISIPHBIM O0BEM, XHUMHUECKas peakiius,
KIacCUpUKAUsS  PEaKIUil:  peakuud  COCOUHCHHS,  PEaKIUU
pa3noKeHUs, peaklUuu 3aMelIeHHs, peakuuu oOMeHa, 5K30- U
IHAOTEPMHUUYECKUE PEAKIMH, TETUIOBOW 3((EKT peakiuu, pacTBop,

MaccoBasi 10Jig BelecTBa (MPOLIEHTHAs KOHIICHTpAIlHs) B pacTBOPE

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MOHATHH H

NPUMCHATH 3TU MOHATHSA MPU OITMCAaHUH BCIICCTB U UX HpeBpameHHﬁ

1.3

UCTOJIb30BaTh XMMUYECKYIO CHMBOJIMKY JJISI COCTaBJIECHUS (HOopMyT

BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIUN

1.4

PaCKpbIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCcChblI BC€IICCTB,
MOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIIPHOIO Y4YCHHA, 3daKOHa

ABorazapo

1.5

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

COCIUHCHHUAX

1.6

KJacCUUIUPOBATh XHUMHUYECKHE peakiuuu (M0 YHCIy M COCTaBy

YUYaCTBYIOUIMX B PEaKIIH BEUIECTB, M0 TEIIIOBOMY dPQEKTY)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIPHYIO W MOJISIDHYHO MacCChI

BCIIECTB
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1.8

BBIUHCIISITh MAacCOBYIO JOJI0 XMMHYECKOIO 3JEMEHTa Mo (popmyse

COEIMHEHMUS,

1.9

BBIYUCIIAATE MACCOBYHO NOJIFO BEIIECTBA B PaCTBOPE

1.10

MIPUMEHSITh €CTECTBEHHOHAYYHBIE METOJIbl TIO3HAHUS — HAOIIOJICHUE,
W3MEPEHHE,  MOJCIHUPOBAHUE,  OKCHEPUMEHT  (peayibHBIA |

MBICJICHHBIN )

ITo Teme: «BaxkHeitmme npeaCcTaBUTENINM HEOPTaHUUYECKUX BEIIECTBY»

2.1

pacKpbIiBaTb CMBICII OCHOBHBIX XHMHUYCCKHX MMOHSATHUH: OKCHun,

KHCjI0Ta, OCHOBAaHHUC, COJIb

2.2

OMPEACIIATE NPHUHAMJIC)KHOCTL BCIHICCTB K OHpeIleJ'IéHHOMy KJ1accy

COeMHEHMH 1o popMysiaM

23

KJIaCCU(PUITUPOBATH HEOPTAHUYECKHUE BEIIECTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA
BEILECTB Pa3JIMYHBbIX KJIACCOB, MOATBEP)KIas OIMCAaHUE IPUMEPAMHU

MOJIEKYJIAPHBIX YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIINI

2.5

IIPOrHO3UpPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT HX
Kau€CTBCHHOI'o0 COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHMUUYCCKHX

HpeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

cJIeJ0BaThb npaBujiamM II0JIb30BAaHUA XUMHUYECKOUI HOCyI[Oﬁ )41
abopaTOpHBIM O0OpPYAOBAaHHEM, a TAKXKE TMpaBHJIaM OOpAIICHHS C
BCIICCTBAMHU B COOTBCTCTBUM C HUHCTPYKHOUAMHU I10 BBIIIOJIHCHUIO
71a00PaTOPHBIX XMUMHUYECKHUX OIBITOB MO MOJYYEHHUI0 M COOMpPaHUIO
ra3o00pa3HbIX BEIIeCTB (BOAOPOAA M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOWM JOJIEM PacTBOPEHHOTO
BCIICCTBA, IINIAHUPOBATL U MPOBOANUTL XUMHUYCCKUC SKCIICPUMCHTHI 110
pacmo3HaBaHUIO pPAcTBOPOB IIeoueid W KUCIOT C TOMOIIbIO

WH/IUKATOPOB (JIaKMYC, (heHOIPTaNCHH, METUIIOPAHXK U APYTHE)

2.7

IIpOBOAUTD paC‘léTBI 110 YpaBHCHHIO XUMHUYECKOH pcakuuu

Ilo Tteme: «llepuoguueckuit 3akoH u llepumomgmueckas cucrema
xumudeckux snementoB JI. M. MengeneeBa. CtpoeHHE aTOMOB.

Xumudeckas cBsi3b. OKHUCIUTEIEHO-BOCCTAHOBUTEIILHBIC peaKuum»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IMOHATHH: AIpO aTOMa,
JNEKTPOHHBIA CJOH aroma, aTroMHas OpOMWTalb, pPagUyC aroMma,

XUMHUYCCKas CBiA3b, IMOJLIpHAsA W HCIOJIPHAA KOBAJICHTHAsA CBA3b,

46




QJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KaTHOH, AaHHWOH,

CTCIICHb OKHCJICHUA

3.2 KJIacCU(PUIIUPOBATH XUMUYECKUE DIIEMEHTHI
OMKCHIBATh M XapakTepu3oBaTh TabnuyHyro ¢opmy llepumonnyeckoii
CHUCTEMBbl XMMHYECKUX DJJIEMEHTOB: pa3NyaTh TMOHATHS «TrJaBHas
33
noarpynmna (Arpymma)» u  «mobouyHas mnoxarpymma (brpymma)y,
«MaJbie» U «OOJIBIINE)» MEPUOIBI
packpeiBaTh cMbich llepuoamueckoro 3akona J[.M. MeHnneneena:
14 JEMOHCTPUPOBATh TOHMMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
' XMMHUYECKHUX DJJIEMEHTOB OT WX TNoJIokKeHus B Ilepuoanueckoit
cucreme
COOTHOCUTh  O0O3HAuYeHUs, KOTOpble HMMEITCS B  TaliuIe
«ITepnognueckas cucreMa XUMHYECKUX 3JIEMEHTOB JL.H.
3.5 MeHnaeneeBa» € YHUCIOBBIMU XAPAKTEPUCTHUKAMU CTPOEHUS aTOMOB
XUMHYECKUX DJJIEMEHTOB (COCTaB M 3apsja sjpa, oOlee dYHCIo
AJIEKTPOHOB U PACIPEICIICHNE UX TI0 AJICKTPOHHBIM CJIOSIM)
16 OTIpENIEIATh  CTETEeHb  OKUCIEHUS  JJIEMEHTOB B OMHApHBIX
' COEIMHEHUSIX
37 ONpeAeNsATh BHUA XHMHYECKON CBs3UM (KOBaJeHTHAas W HOHHas) B
‘ HEOPraHUYECKUX COCAMHEHUSIX
9 KJIIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHUS] OCHOBHOM
NpoBePSIEMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3yjabTarta

1

Ilo Teme: «BeH_IeCTBO H XUMHNYCCKaA pCaKI A

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX TIOHSTHI: pacTBop,
QJIEKTPOJIMUTHI, HEAJIEKTPOJIUTHI, AJIEKTPOIUTUYECKAS JUCCOLUAIINSA,
peakIuy MOHHOTO OOMEHa, KaTajau3aTop, XMMHYECKOe pPaBHOBECHE,
oOpaTumbie u HEoOpaTUMbIe peaxuuuy,
OKHCIIUTEITbHOBOCCTAHOBUTEIBHBIE peakum, OKHCIIUTEb,
BOCCTAHOBHTENIb, OKHCIIEHHE M BOCCTAaHOBJICHHE, AaJUIOTPOIHA,

aM(poTepHOCTh,  XUMHUYECKass CBS3b  (KOBaJCHTHAs, HOHHAas,
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MeTaJlyIn4yeckas), KpUCTaJNIM4ecKas pemérka, CIUIaBbl, CKOPOCTh

XHUMHYECKOMN pCaKkuuun

1.2

HWIUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUU U

MNPUMCHATH 3TU MMOHATHA IMPU OITMCAaHUH BCIICCTB U UX HpCBpaIHGHI/Iﬁ

1.3

COCTaBJISITh YPAaBHEHUS AJIEKTPOJUTUUYECKON JAUCCOLMAIIMHM KHUCIIOT,
miesnioued M coJyied, TMOJNHBIE U COKpauI€HHbIE YpaBHEHHs peakiuil

HMOHHOTO OOMEHa

1.4

PaCKpbIBaTh CYIIHOCTH OKHCIIHUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ

MOCPEICTBOM COCTABIICHUS AJIEKTPOHHOTO OajlaHca 3TUX peakuuit

1.5

MIPOBOAUTH PAcUEThI 110 YPaBHEHUIO XUMUYECKOM peakuuu

ITo Temam: «HemeTanmnbel M WX cOoeaWHEHHI» W «MeTalUlbl M HUX

COCOUHCHU A

2.1

XapaKTCPU30BaATh (OHI/ICBIBaTL) O6H_II/IC u CHeI_II/I(i)I/I‘-IeCKI/Ie XUMHNYCCKHUC
CBOMCTBaA MMPOCTBIX M CJIIOKHBIX BCHICCTB, IMOATBCPIKIAAA OIIMCAHUC
npuMepaMu MOJICKYJIAPHBIX U HOHHBIX ypaBHeHI/II\/'I COOTBCTCTBYHOIIINUX

XUMHYECKUX PEAKIUI

2.2

COCTAaBJIATb YPAaBHCHUA peaKHHﬁ, MOATBECPKAAIOIINX CYHICCTBOBAHHNC

TeHETHYSCKOM CBSI3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

23

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMHA,
BO3MOXHOCTH HNPOTCKAHHUA XHUMHUUYCCKUX HpeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBUAX

24

CIIEIOBaTh NIpaBWJIaM  IIOJB30BAHUS XMMHYECKOM TOCymod u
nabopaTOpHBIM 00OPYAOBAaHHEM, a TaKKe MpaBWiIaM OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBHU C HHCTPYKIUSMHU I10 BBIIOJIHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO U COOMpPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIEKUCIIOro ra3a)

2.5

MIpOBOAWTL PCAKLOWH, MOATBCPIKAAIOIINEC Ka4eCTBEHHLI COCTaB
pPa3IUYHBIX BEIIECTB: pPACIO3HABATh OMBITHBIM MYTEM XJIOPHUA-,
Opomun, womupa, KapOoHar, Qocdar, cunmkar, cynbdar,
TUIPOKCUINOHBI, KAaTHOHBI aMMOHHS, MOHBI HM3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAaX HEOPIAHMYECKUX BEIIECTB

ITo Teme: «XuMHS U OKpY>KaroIIas cCpeaay

3.1

pacKpbIBaThb CMBICI OCHOBHBIX XuMHueckux mnonarui: [IJIK

BCHICCTBA, KOPPO3Us MCTAJIJIOB
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3.2

MPUMEHATh OCHOBHBIC ONEPAIMH MBICTUTEIBPHOU ACATEIHPHOCTH —
aHaJlU3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMAaTU3alIUIO,
BBISIBIICHHE TPUYUHHO-CICACTBEHHBIX CBSI3€M — JUISI  HM3yYCHHS
CBOMCTB BEILECTB U XUMHUYECKUX PEAKLUUN; €CTeCTBEHHOHAYYHbIE
METOABbl TO3HAHUA — HAOIIOJEHHEe, H3MEpPEHHe, MOJICTUPOBAHHE,

IKCIIEPUMEHT (PeaabHbIN U MBICTICHHBIN )
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

1

HepBOHa‘laJIBHLIe XUMHUYCCKUC ITOHATHA

1.1

[Ipenver xumun. Ponp XUMHUM B JKU3HH 4YeJOBeKa. XUMHS B CHUCTEME HayK.
Tena u BemecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

1.2

ITousrue o MCTOAaX MO3HAHUA B XUMHH. Ywucteie BEIICCTBA U CMCCH. Cnioco0n1

pas3aeneHus cMecen

1.3

ATOMBI H MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJBI  XUMHYECKHX

3JICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’ICK}’HHpHOG YUCHUC

1.4

Xumuuaeckasi ¢popmysa. BaJeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIIICCTB. OTtHocHUTeNbHAS aTOMHas Mmacca.
OTtHocuTenbHasE MOJIEKYJIIpHasi Macca. MaccoBas 10711 XUMUYECKOTO 3JIeMEHTa

B COCAMHCHNU

1.5

KonnuectBo BemectBa. Monb. MonsipHass Macca. B3auMocCBs3b KOJIMUYECTBA,
Macchl M 4YMCIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacu€rsl mo ¢dopmynam

XUMHYECKHUX COCIMHECHUM

1.6

dusnuecKkue U XUMUYECKUE ABJICHHUSA. XUMUYECKas peakuus U €€ NPU3HAKHU.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYEeCKHe ypaBHeHUs. Knaccupukaus

XUMHYECKHUX PeaKIuii (COeTuHEHUS, pa3I0KEHUs, 3aMEIIeHUs, 0OMEHa)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYI0H, C IPaBUIIaMU
pabotel B maboparopum u TpuéMaMu oOpamieHuss ¢ Jab0paTOpHBIM
000pyIOBaHMEM, HW3yYE€HHUE W OIUCaHHe (U3UYECKUX CBOKMCTB 00pa3IoB
HEOPraHWYECKUX BEIIECTB, HaOmoneHue (u3nueckux (IUIaBJICHHE BOCKA,
TasHUE JIbJIa, paCTHPAHUE caxapa B CTYIKE, KUIICHUE M KOHACHCAIMS BOJBI) U
XUMHYECKUX  (TOpeHHME  CBEYM, [POKAJIMBAaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICHICTBHE MeJa C KHCJIOTOW) SIBJICHUH, HAONIOJICHHME W OIHCAHUE
NPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peaknuid (pa3joxkeHwe caxapa,
B3aUMOJICHICTBHE CEpHOW KHCJIOTBI C XJOPHIOM Oapusi, pa3ioKeHUE
ruapokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJIEHCTBUE XKeEJle3a C PaCTBOPOM

comu meau(Il), nyuenue cnmocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,

50




(buIbTpOBaHUE, BBIMAPUBAHKE, TUCTHUIUIALMS, XpoMmarorpadus), MpoBeIeHUE
OUYMCTKU MOBAPEHHOU COJM, HAOMIOICHUE U OMUCAHKE PE3YIbTATOB MPOBEACHUS
OIbITa, WUTIOCTPUPYIOLIErO 3aKOH COXPAHEHMsI MacChl, CO3JlaHUE MoJjielel

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxneiume IpeaACTaBUTCIUM HCOPIraHNMUCCKUX BCIICCTB

2.1

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopon — 3neMeHT M IpocToe
BemiecTBo. HaxoxkneHue Kuciopona B MpUpone, GU3NYECKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kuciaopoga. CrocoOb
NOJYYEeHUsI KHUCIOpoJa B JIAOOpaTOpUH W MPOMBINUIEHHOCTH. Kpyroopor

kucaoposa B nmpupojie. O30H — amuioTponHas MoauuKalus KUCIopoia

2.2

TennoBoii 3G HEeKT XUMUIECKON peaKIiK, TEPMOXUMUYECKUE YPABHEHUS, IK30-
" SHAOTCPMHUUYCCKHUEC PCAKIINH. Tonmuso: YToJib U MCTAaH. 3anH3HeHI/IC BO3/1yXa,

yCUJICHHE MTapHUKOBOTO 3¢ (deKTa, pa3pyIieHrne 030HOBOTO CIIOsI

23

Bozopon — anemMeHT u mpoctoe BeliecTBO. HaxokieHue BOgopojia B MPHPOIE,
Gu3MYecKue W XHMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TOIYYCHUS.

Kucnots! 1 conu

24

MounsipHblii 00BEM ra3oB. Pacy€Tsl M0 XMMUYECKUM ypaBHEHUSIM

2.5

®dusnyeckue CcBoWMcTBA BOAbl. Boga kak pactBoputTenb. PacTBOpBI.
HachplieHHble 1 HEHACBILIEHHBIE PAaCTBOPHI. PacCTBOPUMOCTh BELIECTB B BOJE.
MaccoBast n0ns BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B NpuUpoJe M B KU3HU uyenoBeka. Kpyrosopor
BOABl B IpuUpoJe. 3arps3HEHHE NpUpOIHBIX BoA. OxpaHa M OYMCTKA

IMPUPOIHBIX BOI

2.6

Knaccugukamus Heopranmdeckux coenuHeHuidt. Oxcuapl. Knaccugukarnus
OKCHJIOB: cojieoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(QOTEpHBIC) W
HeconeoOpasyrone. HoMmeHknarypa okcumoB. Pu3ndeckne M XUMHUECKUE

CBOMCTBA OKCHIOB. [lomyyenue okcuaos

2.7

OcnoBanus. Knaccudukanus ocHOBaHMUA: MIEIOYM M HEPACTBOPUMBIE
ocHoBaHMs. HoMmeHkatypa ocHOBaHMH. PU3NYECKUE U XUMUYECKHE CBOWMCTBA

ocHoBaHull. [lomyyenre ocCHOBaHUM

2.8

Kucnotel. Knaccudukanus xucnor. Homenkiarypa kucior. dusmdeckue u
XUMHUYECKHE CBOMcTBa KHUCHIOT. Psan aktuBHOCcTH MeTamiaoB H.H. Bbekerosa.

HOJ'Iy‘{eHI/IC KHUCIIOT

2.9

Comu. Homenknarypa coneil. ®@usznueckue M XMMHUYECKHE CBOMCTBA COJIEH.
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[Tonydenue coneit

2.10

I'enernueckas cBsI3b MCXKAY KilaCCaMU HECOPTaHNUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XHWMHUYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONpPEIEICHUE  COACpPKAHUSA
KHUCTIOpOJia B BO3/yXe, IMOJIy4eHHEe, COOMpaHue, pacro3HaBaHUE U H3YUYCHHE
CBOICTB KHCJIOpOJa, HAOIIOEHUE B3aUMOAECHCTBUS BEIIECTB C KUCIOPOJOM U
yCIIOBUSI BOBHUKHOBEHUS M MpEKpallleHus TopeHust (mmoxapa), 03HaKOMIIEHHUE C
oOpa3liaMu OKCHUJIOB M OIHCAHME UX CBOMCTB, IMOJy4YeHUEe, COOUpaHue,
pacro3HaBaHHE€ U H3Y4YEHHE CBOWCTB BOAOpOJa (TOpEHHUE), B3aUMOJECHCTBUE
Bozopoza ¢ okcuznoMm Mmeau(Il) (Bo3MoXHO MCIONBb30BaHUE BUIEOMATEPHAIIOB),
HaOmoeHue oO0Opa3loB BEHIECTB KOJIMYECTBOM | MOJb, UCCIEOBaHHE
0COOEHHOCTEH pacTBOPEHHUS BEIIECTB C PA3JIMYHON  PacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MAacCOBOM JOJIed PACTBOPEHHOIO
BEILIECTBA, B3aUMOJIEUCTBUE BOJbI C MeTallaMH (HaTpUEM U KaJbLIUEM)
(BOBMOXKHO HCMOJb30BAaHUE BUJCOMATEPHANIOB), OIpeAeICHHEe pPAacTBOPOB
KACJIOT M IIeJIoYeil C MOMOIIbI0 HMHIMKATOPOB, HCCIEIOBaHUE OOpPa3loB
HEOPraHMYECKUX BEIIECTB pPa3JIMYHBIX KIJIACCOB, HAOIIOACHHE W3MEHEHUS
OKpPAacKM HHJIUKAaTOpPOB B pacTBOpax KHUCIOT U INEJIOYEH, H3ydeHHE
B3aumoeiicTBuss okcuga meau(ll) ¢ pacTBopoM CepHOW KHCIOTBI, KHUCIOT C
METaJUIAMM, PEAKLUN HEUTpaIU3aliy, I0Jy4Y€HUE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHHWE OJIHOIO MeTajula JpyrMM M3 pacTBOpa COJIM, peLICHUe
HKCIEPUMEHTAIbHBIX 3a/ady 1o TeMe «BakHelmme Kiacchl HEOPTaHUYECKUX

COECIUHEHUN

Ilepuoanueckuii 3akoH u [lepronnueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
JA.N. MenaeneeBa. CtpoeHue aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC pCAKIINN

3.1

[lepBble TOMBITKM KIaCCU(PHUKAMU XHUMUYECKUX 3eMeHTOB. IloHsaTue o
Ipynnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIC METalIbl,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHThl, KOTOpble 00pa3yloT amdoTepHbIe

OKCHUIBI U TUAPOKCHUIBI

3.2

[Tepnonuueckuii 3akoH. Ilepuoandeckas cucrema XuMu4Yeckux s3nementoB [[. 1.
Meneneesa. Kopotkonepuoanas u JUIMHHOTIEPHOHAS (dopMbI
[Tepuoguueckori cuctembl xumudeckux osnaemeHtoB JI.M. MeHnneneesa.
[Iepuoasl m rpynnel. PU3MYECKUH CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB

nepruoaa M rpyuribl 3JICMCHTA

33

Ctpoenne atomoB. CoctaB aToMHbIX siiep. M3otomnbl. DnekTpoHsl. CTpoeHue
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JMEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XUMHUYECKUX 3IIEMEHTOB
[Iepuonnueckon cucremnl [I.M. Menneneesa. XapakTepucTuka XUMHUUYECKOTO

3JIEMEHTa 1O ero nonoxkeHuto B [lepuognyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHUSI paauyca aToMOB XHWMHUYECKHX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaJUIMYECKUX CBOMCTB IO TpyNNaM M MEpPHOJaM.
3unauenue [lepuonuueckoro 3akoHa u Ilepuoauyeckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB JUISl Pa3BUTHUS Hayku W npaktuku. .M. MenneneeB — y4€HbId U

rpak1aHuH

3.5

Xumnueckass cBsizb. KoBasieHTHass (MOJsipHass U HEMOJIApHAsi) CBS3b.

:‘)HCKTpOOTpI/IHaTeHBHOCTB XHMHYECKHX 3JIeMeHTOB. loHHas CBA3b

3.6

Crenenb okucieHusa. OKUCIUTETbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iponecchl

OKHCJIEHHS M BocCcTaHOBIeHUA. OKHUCIUTENN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH JKCIEPUMEHT: HW3Y4YeHHE OO0pa3loB BEIIECTB METALUIOB U
HEMETaJVIOB, B3aWMOJICMCTBUE THUIAPOKCHIIA IMHKA C PACTBOpPAMU KHCIOT U
LIEJI0YEH, MPOBEAEHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX peaKkluil (ropeHue, peakliuu pas3ioKeH!s , COeTMHEHNS)

9 KUIIACC

Kon

HpOBepHeMLIﬁ 3JIEMEHT COACPKaHUA

BCH_IGCTBO U XUMHWYCCKasA pCaKlusi. HOBTOpeHI/Ie

1.1

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucteMa XUMU4YeCKUX 3yeMeHToB J[. 1.
MenpneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMHYECKUX DJIEMEHTOB TNEPBBIX TPEX MEPUOMIOB, KM, KaJdblUUs U UX
COEIMHEHHI B COOTBETCTBUHU C IOJOKEHUEM 3JIEMEHTOB B llepmoamueckoi

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

Crpoenue BemiecTBa: BUABI XMMHYECKOM CBS3W. THUIBI KpPUCTAUIMYECKUX
PELETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJa XuMudeckoi cBsizu. Knaccuduxanus 1 HOMEHKIaTypa HEOPraHMYECKUX
BEIIECTB (MEXIyHapoaHas U TpUBHANIbHAs). XMMHUYECKHE CBOMCTBA BEIECTB,
OTHOCAIIMXCSA K PA3IM4YHBIM  KJACCaM  HEOPraHWYECKHX COEIWHEHHI,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XMuMUYeCKHX peakiuid 1Mo pa3IuyHbIM MpU3HaKaM (110 YUCITy U

COCTaBy YyYaCTBYIOIIMX B PEaKIMU BEHIECTB, MO TEIUIOBOMY 3(hdekTy, 1o
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H3MCHCHMIO CTCIICHEH OKMCICHUS XHMHYCCKHUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,
10 y4aCTuro KaTanmaTopa). DK30- u SHAOTCPMHUYCCKUC pc€aKknuu,

TCPMOXUMHNYCCKNEC YPAaBHCHUS. Ilonstue o CKOpPOCTH XAMHYCCKOU pcakuuun

1.4

[Tonatne 00 O0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. [lonsTre o
TOMOTEHHBIX U FeTEPOreHHbIX peakuusax. [IoHaTHe 0 XMMUYECKOM pPaBHOBECHM.
@akTOpBl, BIMAKOIIME HA CKOPOCTb XMMHYECKOM pEaKkUMM M II0JOKECHHE

XUMHUYICCKOT'O paBHOBCCH:A

1.5

OKHUCIINTENbHO-BOCCTAHOBUTENIBHBIE  PEaKLuH, ANIEKTPOHHBI  OasiaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocTaBieHUE  ypaBHEHMM
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKUMH C HCHOJIb30BAHMEM METOJA

ANIEKTPOHHOTO OasiaHca

1.6

Teopust 2JIEKTPOIUTUYECKONW IUCCOLMALNU. DJIEKTPOIUTHI U HEIJIEKTPOJIMTHI.
Katnonsl, aHnoHbsl. MexaHn3M AUCCOLMAIIMN BELIECTB C Pa3IMYHBIMU BHJIAMHU
xuMudeckoi cBs3u. Crenenp auccouuanuy. CUIbHBIC U CIIA0bIe IEKTPOIMTHL.
Peakiun nonHoro obmeHa. YcClIOBHS MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
IIOJIHBIE U COKpALIEHHBbIE WOHHBIE YypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMN H COJIE B CBET€ TMPEACTABICHUN 00 SIEKTPOJMTHYCCKON

nucconuanuu. KauectBeHHbIe peakiiuy Ha HoHbL. [loHsTHE O TMapOIN3Ee coneit

1.7

XUMHUYECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHM KPUCTATUTMYECKUX
pEelIETOK HEOPraHMYeCKUX BEIIECTB — METAJUIOB U HeMeTalsioB (rpadura u
ajiMaza), CJIOKHBIX BELIECTB (XJIOpUAA HATpHs); HCCIelOBaHHE 3aBUCHUMOCTHU
CKOPOCTH XHMHUYECKOM peakUuu OT BO3AEUCTBUS pa3iIMYHbIX (HaKTOPOB;
UCCIIEZIOBAaHUE  JJIEKTPONPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Ipolecca
IMCCOIMAINN  KHUCJIOT, INenodeil M comel  (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHAJIOB); MPOBEIEHHE OINbITOB, WUIIOCTPUPYIOUMX MPU3HAKU
MIPOTEKaHUs peaKlnii HOHHOTO oOMeHa (00pa3oBaHME OCajKa, BbIAEIECHUE rasa,
0o0pa3oBaHUE BOJbI); OMNbBITOB, H/UIIOCTPUPYIOLIUX HPUMEPHI OKUCIUTEIIBHO-
BOCCTaHOBUTEJBHBIX pEAKIMN (FOpEeHHE, PeaKlUu DPa3JIoKEHUs, COEIUHEHUs);
pacro3HaBaHHe HEOPraHWYECKHUX BEIIECTB C MOMOIIbIO KAUECTBEHHBIX PEaKIii

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemerannel u ux COCIUHCHUA

2.1

OOmass xapakrepuctuka rajmoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHbIe cTeneHn okucieHust. CTpoeHne u GU3NIECKUE CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHUYCCKHE CBOWCTBA Ha MpHMEpPe XJopa

(BSaHMOHeﬁCTBHe C MCTaljilaMu, HCMCTaJlllaMH, H_[eJ'IO‘IaMI/I). XJ'IOpOBO,I[OpOI[.
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ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4YeHUE, MpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJOPOAA HAa OPraHU3M 4ejIoBeKa. BajkHelllne XJIOpUIbI U UX

HAaXO0XJEHUE B IPUPOJIE

2.2

OObmas xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OcoOE€HHOCTH CTpOEHHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u (Gu3nueckue cBOCTBa
MPOCTBIX BEHIECTB — KHCIOPOJAa M CEepbl. AJUIOTPOIHBIE MOJU(PHUKAINN
KHCIIopo/ia U cepbl. XUMHUECKHe CBOMCTBa cepbl. CepoBOIOPOA, CTPOEHUE,
(1)I/I3I/I‘-ICCKI/I€ A XHMHYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK NOPCACTABUTCIIN
KHCIIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NUECKHE U XUMHYECKHE CBONCTBA
(oOmme Kak mpeACTaBHTENs Kiacca KHCIOT U CHEIUPUIECKHe). XUMHUICCKHE
peakiyu, JIeKalMe B OCHOBE MPOMBIIUICHHOTO CIOCO0a IMOJIyYeHUS CEPHOM
KHCJIOTHI. HpI/IMeHCHI/Ie. Comnu CepHOﬁ KHCJIOTBI, Ka4Y€CTBCHHAsA PCAKLHA Ha
cyibdar-uoH. HaxoxmeHnue cepbl U €€ COCIMHEHUIH B MpUPOJE. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOLIeH Cpeabl COCTUHEHUSMHU Cepbl (KUCIOTHBIC JIOXKIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €T0 MpeA0TBpAIlleHHUs

23

OO6mias xapakTepuCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIE CTENICHU OKUCIICHUs. A30T, paclpoOCTpPaHEHHUE B IPUPOJIC,
¢dbusznueckrue U XuMHUeckue cBoiictBa. Kpyrosopot azora B mpuponae. AMMHAK,
ero (u3nYeckne W XUMUYECKUE CBOMCTBa, MOJydeHHEe M npumeHeHnue. Conm
aMMOHHS, UX (U3NYECKUEe M XHMHYECKHE CBOWCTBA, MpPUMEHEHHUE.
KauecTBeHHas peakiiusi Ha HOHBI aMMOHHUS. A30THas KUCJIOTa, €€ MOyueHHe,
¢bu3nvecKkne W XUMHYECKHE CBOWCTBA (0OmIME Kak MPEJACTaBUTENs Kiacca
KHCIIOT U crnernuduieckue). Mcnonp3oBaHWe HUTPATOB M COJICH aMMOHHS B
KauyeCcTBE MHHEPAIBHBIX yA0OpeHUH. XUMHUYECKOE 3arps3HEHUE OKPYIKaIOIIeH
CpeIbl COCTUHEHHUSIMH a30Ta (KUCIOTHBIC JOXKIH, 3aTPS3HEHUE BO3/IyXa, TTOYBBI

1 BOJIOEMOB)

24

®ocdop, amtorponHsle Moaupukanuu Gocdopa, GuzMueckrue U XUMHYECKHE
cBoiictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, Qusnueckue u
XUMUYECKHE CBOWMCTBa, moiydeHue. Mcnomb3oBanue ¢docharoB B KauecTBe

MUHEPAJIbHBIX YI00peHuit

2.5

Ob6mass xapaktepuctuka 3rneMeHToB I[VA-rpymmbel. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHBIE CTETNICHW OKUCICHUS.  YTIEpOoJ, aJuIOTPOITHBIC
Moau(UKaIMK, paclpocTpaHeHHe B TpUpoje, (pU3MUeckne U XUMUYECKUE
cBoiicTBa. Ancop6musi. Kpyrosopot yriepoaa B npupone. OKcuabl yriiepoaa,

Hux (I)I/ISI/I‘-ICCKI/IC n XUMHYCCKUC CBOI\/'ICTBa, JIEICTBUE Ha J>KUBBIC OpTraHHU3MBI,
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MOJTy9YCeHUE U TIPUMEHEHUE. DKOJIOTHYSCKUE TIPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM
yraepoaa(lV); rumoresa rmo0anbHOrO MOTEIJICHUS KIWMaTa; HapHUKOBBIN
adpdexr. YrompHas kuciora U €€ conmu, UX (HUINYECKUEC U XUMHUUYECKHE
CBOICTBa, MonyueHue U HpuMeHeHue. KauecTBeHHas peakius Ha KapOOHaT-
noHbl. Mcnons3oBanue kKapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIIICHHOCTH U

CEJILCKOM XO3SAIHCTBE

2.6

[lepBoHauyanbHbIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHUSIX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTWIEH, 3TaHOJ, IJIMLEPUH, YKCyCHas
kucnora). x coctaB u xumuueckoe crpoeHue. [loHsTHE 0 OHOIOTrMYEcKU
BKHBIX BCIECTBAX: XHpax, OENKax, yrieBoJaXx — W WX POJIU B KHU3HU
yelnoBeka. MarepuaabHOE€ €IMHCTBO OpPraHMYECKUX U HEOPTaHMYECKUX

COEIMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue © XUMHYECKHE CBOWMCTBA, NOJIY4YCHHE U
npumenenue. CoenuHeHuss KpemMHus B mpupojge. OOmume mpeacraBieHus 00
okcuae kpemuusA(IV) u kpemuueBoi kuciote. CHIMKAThI, UX UCIOIb30BAHUE B
ObITY, METUIIMHE, POMBIIIEHHOCTU. BaxkHelre crpoutenbHble MaTepHUAaIbl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, xene300eroH. I[IpoOmembr OGe3omacHOro

HCIIOJIB30BAHHUA CTPOUTEIIBHBIX MaTCPUaiOB B HOBCG,HHCBHOﬁ KHU3HU

2.8

XUMHUECKUN HKCHEPUMEHT: H3y4YeHHE 00pa3loB HEOPraHUMYECKUX BEILECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IIPOBEICHHUE Ka4eCTBCHHBIX PEAKLMW Ha XJIOPU-
WOHbl M HaOJIOJEHHE IIPU3HAKOB HUX IPOTEKaHMs; OIBITHL, OTpa’KarolIHe
¢u3nveckue U XMMUYECKHE CBOMCTBA IaJIOTEHOB M UX COCIMHEHUH (BO3MOXKHO
UCIIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3laMu XJIOPUIOB
(ralmoreHu10B); O3HAKOMJICHME C oOpasuamu cepbl U e COeIMHEHUSIMHU
(BO3MOXKHO  MCHOJb30BAaHUE BUIEOMATEpHaNoB); HAOIIOJEHHE Ipolecca
o0yrIMBaHUs caxapa MoJ JACWCTBUEM KOHILEHTPUPOBAHHON CEPHOM KHUCIOTHI;
M3y4YeHHE XMMHMYECKHUX CBOMCTB pa30aBICHHON CEpHOM KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccyiab(par-uoH | HaOIOAeHUWEe TMpHu3HaKa eé
MPOTEKaHUs; O3HAKOMJIEHUE ¢ (PU3NYECKUMH CBOIICTBaMH a30Ta, pocdopa u ux
COEMHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEpUANIOB), 0Opa3laMu
a30THBIX U (OChHOPHBIX YI0OpEHUH; OIydeHHE, COOMpaHKe, pacliO3HABaHUE U
H3y4YEHHE CBOMCTB aMMHaKa; IPOBEJCHHE Kadye€CTBEHHBIX DPEAKUUl HAa HOH
aMMOHMS U ¢ocaT-uOH U U3YUYEHHE NPU3HAKOB HX TMPOTEKaHUS,
B3aMMOJECICTBUE KOHLIEHTPUPOBAHHOW a30THON KHUCJIOTBHI C MEAbIO (BO3MOKHO

HUCITIOJIB30BaHHUEC BI/I)IGOMaTepI/IaJ'IOB); HU3Yy4YCHUC MO)IeJ'ICI\/’I KPHUCTATINIMICCKUX
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peméTok anmmasza, Tpadmura, (QyIepeHa; O3HaKOMIIEHHE C MPOIECCOM
ancopOLMu PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H YCTPOHCTBOM
MPOTHBOTa3a; TOJIy4YeHHE, COOMpaHHe, paclio3HaBaHWE M HM3YUYCHHE CBOICTB
YIJEKUCIIOrO Tra3a; MPOBEIECHUE KayeCTBEHHBIX peakluii Ha KapOoHaT- U
CWIMKAT-UOHBl W W3yYeHUE TIPU3HAKOB HX TIPOTCKAHUS; O3HAKOMIICHHE C
MPOAYKIMEH CHIMKATHON MPOMBINUICHHOCTH; PEIIEHUE AKCIEPUMEHTAIbHBIX

3aj71a4 110 TeMe «BakHene HeMeTaUIbl U UX COEIUHEHUI

Mertamisl 1 uX COCIUHCHUA

3.1

OO0mmast xapaKTepUCTUKa XUMHUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamdeckoid cuctemMe XuMHuecKux odiementoB J[.W.
MenpneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTaAIIOB. MeTaiinyeckas CBsizb U
METAJUTMYECKass  KpUCTAUTMYeCKass pemiérka. DJECKTPOXUMHUYECKHUH s

HaIIpsKEHUN METaJUIOB

3.2

dusznuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTaiioB. OOIue crocoObl NOTydYeHUs
MeTa/uioB. [loHATHE 0 KOPPO3UM METAIUIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT
koppo3uu. CrutaBsl (CTallb, 4yTryH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH

33

lenounsle MeTayuibl: nosioxkeHue B Ilepuoamyeckoil cucTeMe XHMHUYECKUX
anemeHnToB JI.M1. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaX0XJIEHUE B IIPUPOJIE.
duznyeckre 1 XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaiusi). OKCHIIbI U
TUAPOKCUABI HaTpus M Kanusd. [IpuMeHeHHMe INENOYHBIX METAauIOB U HX

COCTUHEHUN

3.4

Illenoyno3eMenbHbIE  METaUIbl MarHuii W KajJblIMi:  TOJIO)KEHUE B
[Tepuonnueckon cucreme xuMmuueckux aneMeHToB JI.1. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXKJIeHWE B npupone. OU3NYECKHe U XUMHUYECKHE CBOMCTBA
MarHusi M Kanplus. Baxkueiimme coeanHeHUs KanblUs (OKCHUI, THIPOKCHI,

conu). KEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

Amomunuit: nonoxkenue B Ilepuoauueckoil cucTeMe XUMHUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa; cTpoeHUE aroma; HaxoxkaeHue B mpupone. dusmnueckue u
XAUMHAYECKHE CBOMCTBA aFOMUHMSI. AM(OTEpHBIE CBOICTBA OKCHIA U THIPOKCHIA

AJIFOMHHUA

3.6

Keneszo: nonoxenne B [lepuoandeckoi cucreme Xxumudeckux sneMmeHToB J[. M.
MeHeneeBa; CTpoeHHE aTOMa; HaxoXJeHue B mpupoae. Duznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuabl, THAPOKCUIb U conu kene3a(ll) u

xene3a(lll), ux cocras, CBONCTBA U MOJIyYeHUE
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3.7

XUMHUECKUH HKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMi METAaJUIOB U CILIABOB,
X (U3MYECKHMMH CBOMCTBAMH; H3YYEHHE PE3yJbTaTOB KOPPO3UH METAIIOB
(BO3MOXHO WCITIOJIb30BaHNE BHJICOMATEPHAIIOB), 0ocoOeHHOCTEeH
B3aMMOJICHCTBUS  OKCHJA KalblUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHNE BHUJICOMATEPUAJIOB); HCCIICIOBAHHE CBOWCTB KECTKOW BOJIBI;
mpolecca TOPEHUs IKelle3a B KUCIOpoAe (BO3MOXKHO —HCHOJIb30BAaHUE
BHJICOMATECPHAIIOB); MPU3HAKOB MPOTCKAHMUS KAUYCCTBEHHBIX PEaKIUii HA MOHBI
(Marnusi, Kxanplus, amroMuHHUsS, nuHka, xeneza(ll) m sxemeza(Ill), memu(Il);
HaOJTIO/ICHUE W ONHMCAHUE MPOIECCOB OKpANTMBAaHUS TUTAMEHU WOHAMH HATPHS,
Kamuss W Kanblug ~ (BO3MOXKHO  HCIIOJNB30BaHHE  BHJIEOMATEPHANIOB);
HCClIeIoBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS U THIPOKCHIA
[IMHKA; pelIeHne SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «Bakueiime Metasibl 1

HUX COCIUHCHUA»

XHMHS U OKpyXKarolas cpeia

4.1

HoBpie marepuanbl u TexHonoruu. BemecTtBa U marepualnbl B IMOBCEIHEBHOMN
JKU3HU 4YesioBeKa. XUMHUs U 370poBbe. be3omacHoe MCmnoib30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momoiib Npu XUMHUYECKUX OXKOTax U

OTpaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTMYECKOM  TPAMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHUE
okpyxatomier cpeanl [1JIK. Posib XuMuM B pemieHUH 3KOJIOTMYECKUX MPOOIeM.
[IpupomHble MCTOYHUKH YTJIEBOJOPOJOB (Yroyib, MPUPOIHBIN Ta3, HE(TH),

MIPOAYKTHI UX NEPepabOTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMHUYECKUN OKCIICPUMCHT: U3Yy4YCHHC 06pa3u013 MaTCpHraIOB (CTeKJ'IO, CIIJIaBbI

METaJJIOB, MOJIMMEPHbIE MaTEpUaJIbl)
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IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpedoBaHMS

IIpoBepsiemble TPeOOBaHMSA K NPEIMETHBIM pPe3yJibTaTaM
0a30BOro0 yPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbLHOM
NMPOrpamMMbl OCHOBHOTO 0011ero oopaszoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O I[I03HABa€MOCTHU SIBJIEHUH MpUPOAbl, MOHUMAHUE OOBEKTHUBHOMU
3HAYMMOCTU OCHOB XMMMYECKOW HayKHM Kak 00JacTh COBPEMEHHOIO
€CTECTBO3HAHMUS, KOMIIOHEHTa OOWIEH KyJbTyphl M NPAKTHYECKOU
NESTEeIbHOCTH YEeJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHMMAaHHEC MECTAa XUMHU CPECAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHbIX MCTOJAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MECTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUCHUA
XUMHUYCCKUX peaxunﬁ; YMCHUC HUCIIOJIB30BaTh MOACIIN JUIA

00BACHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cepax nmpodeccroHaTbHON NEITEIBHOCTH, CBA3aHHBIX C XUMUCH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHIKCHHSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCS pacCMaTpUBaTh
XUMUIO Kak cepy cBoelt Oyayiieit mpodecCuOHaIbHON NesTeIbHOCTH
U C/eNaTh OCO3HAHHBIM BBIOOP XMMHU KakK MPO(UIBHOrO MpeaMeTa

IIpU [IEPEX0/Ie Ha YPOBEHb CPEHET0 00IIEro 00pa3oBaHUs

Bnagenne cucreMoil XUMHUUYECKMX 3HAHUM U YMCHUC TIPUMCHATH

CUCTCEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHMITNE XWMHUUYECKHE TIOHATHS: XHUMHYCCKUU DJICMCHT, AaTOM,
MOJIEKYyJIa, BELIECTBO, MPOCTOE U CIIOKHOE BELIECTBO, OAHOPOJHAS U
HEOJHOPOJIHAsE CMEChb, OTHOCHTEJIbHBIE AaTOMHas M MOJIEKYJISIpHas
Macchl, KOJIMYECTBO BEILIECTBA, MOJb, MOJSpHAas Macca, MOJSPHBIN
00BEM, OKCHJI, KHCJIOTa, OCHOBaHHUE, COJIb (CPemHss), XUMUYECKas
peakLus, peaklMu COEAMHEHMs, pPEaKLUUM Ppa3lIoKEHHs, peaKkLuu
3aMeIleHHs, peaKkiuu oOMeHa, TeruioBod 3((dexT peakuuu, 5K30- U
9HJIOTEPMHUYECKHE PpEeaKIMU, PacTBOp, MaccoBas [0S XUMHUYECKOIro
AIIEMEHTA B COEIMHEHUH, MAaCCOBast I0JISl M IPOLICHTHAS KOHLIEHTPALIUS

BEIIECTBA B paCTBOPE, AApPO aToMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHasd

59




opbutanb, paauyc aToMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XMUMMYECKAs CBSI3b, 2JIEKTPOOTPULIATEIBHOCTD, MOJIIPHAS U HETOJISIpHAs
KOBQJIEGHTHAsE  CBSI3b, MOHHAas  CBsI3b, METAJUIMYECKas  CBSI3b,
KpUCTaJUIMYeCKass pemérka (aroMHas, HWOHHAsA, MeTaJuIn4yecKas,
MOJIEKYJISIpHAsi), UOH, KAaTUOH, aHMOH, 3JIEKTPOJUT U HEDJIEKTPOJIUT,
UIEKTPOJIUTHYECKAs  JTUCCOLMAIMSA, peaklMd HOHHOrO OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTENb U
BOCCTAHOBHTENIb, OKHCIEHHME W  BOCCTAHOBIIEHHE, AJIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMblE peakluH,
CKOpOCTb XUMMUYECKOW peakuuu, Karamusarop, [IJIK, xopposus

METAJIJIOB, CILIABEI

2.2

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

COCTaBa, 3aKOH ABOTaJIPO

23

TEOPUM  XHUMMHHU: aTOMHO-MOJIEKYJISIDHAsE ~ TeOopus, TEOpUs

BHCKTpOHHTquCKOﬁ Jucconanumn

Brnanenune ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAIOIIEH:

3.1

YMEHHE TPaBUIIBHO UCTIOIH30BATh N3yUSHHBIE BENIECTBA U MaTEPUAITBI
(B TOM 4YHCI€ MMHEpaJbHbIE YIAOOpEHHs, METaulbl M CIUIaBbI,
NPOAYKTHl TIepepadOTKH TPUPOAHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrasi, mpupoAHOro rasza, He()TH) B OBITY, CEJILCKOM XO3HCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAYCHUS JKUPOB, OCIKOB, YIJIICBOJOB
JUIsS. OpraHKW3Ma 4YeJloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEILECTB

N XUMHYCCKUX IMPOLCCCOB HAa OPraHMU3M YCJIOBCKa W OKPYKAIOUIYIO

HPUPOJTHYIO CpeLy

3.2

YMCHUEC HHTCIPUPOBATH XHUMUUYCCKHUEC 3HAHHUA CO 3HAHUAMH OPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJM4KMe OMbITa paboThl C PA3TMUYHBIMU MCTOYHMKAMU WH(OpMaIuu
Mo XUMUU (Hay4yHass U HAYYHO-TIOMYJISApHAs JHUTepaTypa, CIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHWBAaTh WH(POPMAIMIO O BEMIECTBAX, HUX
NOpeBpalleHUsIX M MPaKTUYECKOM  MPUMEHEHHMH U YMEHHe

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

BJIa,Z[eHI/IC OCHOBaMH TOHSATHMHOTO arrapara U CHMBOJIMYCCKOIO

A3bIKA XUMHH JIsI COCTABJICHUS (i)OpMYJ'I HEOPTraHNUYCCKUX BCIICCTB,
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YpaBHEHUM  XUMHUYECKHMX  pPEaKIMd; OCHOBAMM  XHUMHUYECKOMN

HoMeHKaTypsl (IUPAC u TpuBuanibHOif)

YMeHue 0oOBSACHATH CBSI3b MOJIOKEHHs dneMeHTa B [lepuonndeckoii
CUCTEME C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsia fAapa, oOliee Yucio
AJIEKTPOHOB), PACHPEICICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX nepruoa0B, KaJInud U KaJIbLHA

[lpencraBnenne 0  NEPUOJUYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aTtoma, 3JEeKTPOOTPULIATENIbHOCTH),
IOPOCTBIX U CJIOXKHBIX BEIIECTB OT IIOJIOKEHHUS JJIEMEHTOB B
[lepnoguueckoir cucremMe (B Majblx IEpUoJax M IJIaBHBIX

MOJrPyNNax) v 3JeKTPOHHOTO CTPOCHHUS aTOMa

YMenne KinaccupuiupoBaTh:

7.1

XUMHNYECKHUEC DJICMECHTHI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUC PCAKIINHN

YMeHue onpeaeiarh:

8.1

BAJICHTHOCTb W CTCIICHb OKHUCJICHUA XUMHUYCCKUX JJICMCHTOB, 3apsAal

HOHa

8.2

BUJ XMUMHMYECKOH CBA3M M THUN KPUCTAJUIMUECKOH CTPYKTyphl B

COCAUMHCHUAX

8.3

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

8.4

OKHUCJIHUTCIIb U BOCCTaAHOBHUTCIIb

YMeHue XapaKTCPpHU30BaATb (1)I/ISI/I‘ICCKI/I€ 1 XMMHYECKHE CBOMCTBA:

9.1

IOPOCTHIX BEIIECTB (KUCIOPOM, O30H, BOAOPOA, TIpaduT, anamas,
KpeMHUH, a30T, ¢ocdop, cepa, XJIOp, HATpUH, KalWd, MarHHi,

KaJIBIIMHA, aJTFOMHHHH, KEJIE30)

9.2

CJIIOKHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX pPacTBOpOB (BOja,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
mertamwioB [-IIA rpynm, amomunus, meau (II), nuaka, xemneza (I u
IT), oxcuaet yraepona (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepel (IV m VI), cepuucras, cepHasi, a30TuCTas, a30THasd,

docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U X 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 CBOI>’ICTB, BO3MOJXHOCTb MMPOTCKAHUA XUMHUYCCKUX

npeBpameHI/Iﬁ B Pa3JIMYHLIX YCIIOBHUAX

YMeHHEe COCTaBIIATh MOJIEKYJIIPHBIE U NOHHBIE YPAaBHEHHUsI pEAKLUH, B

10
TOM YHUCIIE:
10.1 peaKIuii HOHHOTO 0OMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX ~XMMHYECKHE CBOICTBAa M3yYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BEIICCTB
10.4 MOATBEPKIAIOIINX TeHETUUECKYIO B3aUMOCBSI3b MEXy HUMU
11 YMeHue BRIYUCIITH (IPOBOAUTH PACUETHI):
11 OTHOCUTENIbHYI0 MOJICKYJISIPHYIO ¥ MOJIIPHYIO MAacChl BEIIECTB,
' MaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUU
11.2 MAaCCOBYIO JIOJIO 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  (HaOmIOIeHUe,
11 U3MepeHHe, SKCIIEPUMEHT, MOICTIUPOBAHUE) MIPU U3yUYEHUH BEIIECTB U
' XUMUYECKUX SBJICHUW; yMEHHE CPOpMyIHpOBaTh MpoldiaeMy u
IPEIJIOKUTH IMyTH €€ pelleHus
122 Oe3omacHOil pabOThl C XMMHYECKMMHU BEIECTBAMH, XUMHYECKOU
' MOCYJI0H U J1abOpaTOpHBIM 000PYA0BAHHEM
paBUJIaMy OE30MACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIH3YyEMBIMU
B MOBCETHEBHOM JKU3HU, MPAaBUIaMH MOBEICHUS B LESIX cOepekeHus
123 30POBbSl M OKPYXKAIOIIEW NIPUPOAHOW Cpelbl; IOHUMAaHHUE Bpeaa
' (omacHOCTH) BO3AECMCTBHSI HAa JKMBBIE OPIraHU3MbBl OMNPEEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI W TMPEAOTBPAIICHUS HX BPEIHOTO
BO3JICUCTBUS
3 Hanmuume mpakThyeckux HaBBIKOB TUIAHUPOBAHHS W OCYIIECTBIICHUS
CJEAYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3yYeHUE U OMHCcaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

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

13.2

U3y4eHHE CIIOCOO0B pa3JeIeHus cMecel

13.3

[OJlyY€HUE KHUCIOpOAa M U3Y4YEHHE €ro CBOICTB; IOJIy4E€HUE
BOJIOPOJIa U U3YYEHHE €ro CBOMCTB; MOJYYEHHE YTJIEKHCIIOrO ras3a u

HN3YUCHHUC €TO CBOI>'ICTB; IMMOJIYy4YCHHUEC aMMHAKa U U3YUYCHUC CTO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

pacTBOPEHHOIO BeLeCTBa

13.5

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

KHCJIOT U LIeJIouel

13.6

HUCCIICOOBAHHUEC H  OIIMCAHHC CBOMCTB HCOPraHM4CCKHUX  BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBHUS KHCIOT C MCTajlllaMu,
OKCHJIaMH METaJlJIOB, PacTBOPHUMBIMHU u HEPACTBOPHUMBIMU
OCHOBAaHUAMHU, COJIAMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McETaljla JApyruMm H3  pacTBopa  COJIH;
HCCICIOBAaHUC 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 HOHHOTO OOMEHA; KAaueCTBCHHBIC PEaKIMU Ha
NPUCYTCTBYIOIIME B BOJHBIX PACTBOpaxX HOHBI: XJOPHUI-, OPOMHI-,
wonua-, cymbdar-, Qocdar-, KapOboHAT-, CHIUKAT-aHHOHBI,
THPOKCH/I-UOHBI, KATHOHBI aMMOHUSI, MarHus, KaJbIUsi, aJFOMUHUSI,

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

14

YmMmenue:

14.1

MNpEACTaBIATL PE3YJIbTATbl SKCIICPUMCHTA B (popMe BBIBOIOB,
J0Ka3aTcJIbCTB, l"pa(i)I/IKOB u Ta6J'II/IH U BBIABJIATH OMIIMPUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATDL CBA3HU MCIKAY PCAJIbHO Ha6J'IIO,Z[aeMBIMI/I XUMHNYCCKHNMH
ABJICHUSAMHU U ITPOLCCCaMU, NPOUCXOAAINIUMMHA B MaKpO- U MUKPOMHUPE,

OOBACHATH MMPUYINHBI MHOI‘OO6pa3I/IH BCIICCTB
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INEPEYEHD 2JIEMEHTOB COAEPXXAHUS, IIPOBEPAEMBbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

1

HepBOHaanBHBIC XHUMHUYCCKHUE ITOHATHUA

1.1

Yucteie BemecTBa u cMecu. CiocoOBI pa3ieiieHus: cMecei

1.2

ATOMBI ¥© MOJICKYJIBL. Xumuueckue dieMeHTb.. CHMBOJIBI  XUMHYECKHX

QJICMCHTOB. HpOCTLIe M CJIOKHBIC BCIICCTBA.

1.3

XuMuueckas (bOpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTEIIeHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTeNnpbHAas aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasd Macca. MaccoBas J0JI1 XUMHYCCKOTI'O 3JICMCHTA

B COCAMHCHNU

1.5

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

BianMocBs3n KOJIMYCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €IWMHHAIL BEIICCTBA

1.6

dusnyecknue M XUMHYCCKHE SBIICHHSA. XHUMHUYCCKas pcakuusa nu e€ IIPU3HAKH.

3aKOH COXpaHEHMsI MacChl BEILIECTB. XMMHUYECKUE YPABHEHUS

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

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucrema xuMu4deckux ieMeHTos /.M.
Mengeneesa. [lepuonel u rpynnsl. @u3nyueckuil CMbICI MOPSJKOBOTO HOMEPA,

HOMCPOB IICPpUOJa U I'PYyIIIIbI 3JICMCHTA

2.2

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

ITepnonnueckoii cucremst 1.11. Menneneena

23

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
NepUOJOB, Kanus, Kajblusd (paguyca aTOMOB, O3JIEKTPOOTPULIATEIHHOCTH,
METaJUIMYECKUX M HEMETaJUIMYeCKUX CBOMCTB) M HMX COEJUHEHUH B
COOTBETCTBUU C TIOJIO)KEHHWEM »dyeMeHToB B Ilepuoauueckoit cucreme u

CTPOCHUCM HUX ATOMOB

CrpoeHue BemiecTBa

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'I}IpHaSI n HeHOHHpHaH) CBA3b.

BHGKTpOOTpI/IHaTGHBHOCTB XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.
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Merannuueckas cBsI3b

3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOHHAsA, MeTaulnyecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIIIMYECKOM PEIIETKH U BUIA

XUMHUYECKON CBA3ZU

Baxueiime mnpeacTaBUTENM HEOPraHWYECKUX BemecTB. HeMmeraiubl U ux

COCIMUHCHHMU. Mertamisl 1 BX COCIUHCHUA

4.1

Krnaccupukaiuss ¥ HOMEHKIATypa HEOPTraHWYECKHX COCIMHEHHUH: OKCHJIOB
(coneobpazyromue: OCHOBHBIE, KHUCIJIOTHBIE, amM(pOTEepHBIC) u
HECOoJICOOpa3yrolue; OCHOBaHWM (IMIENOYM W HEPACTBOPUMBIE OCHOBAHWS);
KUCIOT  (KHCIOpOJCOAepKalie ¢  OeCKUCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPETHUX M KUCIIBIX)

4.2

dusnyeckue W XHUMHYSCKHE CBOMCTBA IMPOCThIX  BCIICCTB-HCMETAJIJIOB:

BOJIOPO/JIA, XJIOPA, KUCIOPO/a, Cephbl, a30Ta, Gpocdopa, yriepoaa, KpeMHHS

4.3

dusznueckue U XHMHUYECKHE CBOMCTBa MMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpusd, Kajlusd, Marovusa W KaJIbOWsA, aJJlOMUHUSA, JKCIIC3a. BHGKTI)OXI/IMI/I‘-IGCKI/Iﬁ

pAa HaHpH)KCHI/Iﬁ MCTAJlJIOB

4.4

duznyeckue U XMMHUUYECKHE CBOMCTBA BOAOPOJHBIX COCJIMHEHUN HEMETAaJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHAKA

4.5

dusnyeckue M XMMHYECKHE CBOMCTBA OKCHI0B HemeramuioB: cepbl (IV, VI),
azora(ll, 1V, V), dochopa(lll, V), yrnepona(ll, IV), kpemausa(IV). Ilonydenne

OKCHJOB HEMETAJIJIOB

4.6

Xumunueckue cBoiictBa okcuaoB: MetawioB [A-IIIA rpymmn, uuuka, menu(ll) u

xenesa(Il, IT). ITomydenne oKCUI0B METAIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHMM M aM(OTEPHBIX THIPOKCUIOB (HA MpUMEpE
TUAPOKCHUJIOB ~ QJIIOMUHUSA, Kene3a, [uHKa). [lomyueHue ocHOBaHuid U

aM(pOTEepHBIX THIPOKCHU]IOB

4.8

OO0mue XUMHUYECKUE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEpOBOJOPOIHOM,
CEpHUCTOM, CepHOU, a30THOU, (hochopHOU, KpeMHHEBOH, yroiapHOH. Ocobbie
XUMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO6mue xuMuYecKue cBoMCTBa cpenHux coneil. [lomyuenue comeit

4.10

HonyquI/Ie, co6npaHHe, pacClio3HaBaHUC BOJOpOoAd, KHUCIOpOAd, aMMHAKa,

YTJICKHCIIOTO Ta3a B JIabopaTopuu

4.11

[Nonmyuenne amMMuaka, CEpHOH M A30THOM KMCIIOT B MPOMBIIIIEHHOCTH. O0mme
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CIOCOOBI MOTYYCHUS] METAJIJIOB

4.12

TI'enermueckas cBsI3b MCXKAY KilaCCaMU HCOPraHUYCCKUX COC)II/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4ecKuxX peakiuid Mo pa3iudHbIM MPU3HAKAM: 10 YHUCITY H
COCTaBy Y4YaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemIoBoMy 3¢ddekry, mo

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUUECKUX DJIEMCHTOB

52

TennoBoit 3G heKT XMMUYECKON peakIy, TEPMOXUMUYECKHE YpaBHEHUS. DK30-

U DHJIOTEpMUYECKHE peakunu. TepMoXuMuyeckue ypaBHEHHs

53

OKHCITUTEITEHOBOCCTAHOBUTEIIBHEIC PCaKIuru. OKHCIUTEIN U BOCCTAaHOBUTEIIU.
Hpoueccm OKHCJICHUA u BOCCTAaHOBJICHHA. 3HCKTpOHHBIfI OanaHc

OKHCIINTEIILHOBOCCTAHOBUTCIILHOM pCaKkuuun

54

Teopus AMEKTPOIUTHUECKON quccoruanuu. KaTnoHnsl, aHMOHBI. DIEKTPOJIUTHI U

HE3JICKTPOJIUTHI. CunbHbIE U cIa0bIe OJICKTPOJIUTHI. CreneHb Jucconuanumn

5.5

Peakuuu moHHOTO obMeHa. YciaoBHs IMPOTCKAHUA peaKHI/Iﬁ HOHHOI'O 06MeHa,

IIOJIHBIE Y COKPAILEHHBIC HOHHBIC YPABHEHUS PEaKIUU

XHUMHMS ¥ OKpYyXKarolas cpeaa

6.1

BemectBa u marepuanbl B NOBCEIHEBHOM KW3HM 4eloBeka. beszomacHoe
WCITOJIb30BAHNWE BEIIECTB M XWMHUYECKHX PEaKIui B J1abopaTtopuu U OBITY.

HepBaS{ MOMOIIb IMMPU XUMHYCCKUX OKOIr'aX U OTPABJIICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpYy)Kawomlel cpeabl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE TOYBBI, BO3AyXa W BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHS
[IpenenvHas momyctumass kouneHtpanus BemiectB (IIJK). Poxp xumuum B
pelIeHUH HKOJOTHYECKUX TMpoOjeM. YCuieHue NapHUKOBOTO dddekra,

pa3pymicHue O30HOBOI'O CJI0s

6.3

[Tpumenenue cepsl, azora, ¢ochopa, yraepoaa, KpeMHHS M UX COSITUHEHUH B
OBITY, MEIWIMHE, TPOMBIIUICHHOCTH W CEeIbCKOM xo3siicTBe. [Ipumenenue
METAJIJIOB M CIUIaBOB (CTalb, YYTyH, OIOPAIOMUHUN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coeAnHeHui. [IoHATHE 0 KOPPO3MH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIUTBI UX OT KOPPO3UU

6.4

[TpuponHble HUCTOYHHKH YTIEBOJOPOAOB (yroyb, MNPUPOAHBIA Tra3, HedTh),

MPOAYKTHI UX TiepepaboTku (OCH3MH), X POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHayanbHbIC TOHATHS OO0 OPraHWYECKHUX BEIIECTBAX KAK O COCIUHEHUSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJI, TJIUIEPHUH, YKCYCHAs! KHUCIIOTA).

ITonsTHE 0 OMOJIOrMYECKH Ba)KHBIX BCIICCTBAX: KHpPaAX, 6em<ax, YJIeBoAax — U UX
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POJIM B ) KU3HU YCTIOBCKA

7 Pacuérsr:
7.1 o popMyamM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 M0 XUMUYECKHM YPABHCHUSIM
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Xumus, 8 knacc/ 'abpuensia O.C., OctpoymoB U.T'., Cnagkos C.A.,
AxnmonepHoe obmectBo «M3naTennctBo «IIpocBeiienne»
» Xumus, 9 knacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkor C.A.,

AknmonepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIbBI IS YYUTEJIA
Y4eOHO-MeTOAMUECKUI KOMIUIEKT 1o xuMuu Juist 8-9 kinaccos. O.C. I'abpuensiu ,

0O.C. Cinaaxos u ap IIpocsemenue 2023 rog

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.eds0o.ru/YNVIJX660G
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