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IMNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XWMHKM Ha YpPOBHE OCHOBHOTO OOIEro 0OOpa3oBaHUS
COCTaBjieHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHuUsl, MPEICTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha OcHOBe ¢eaepanbHOl padoyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJaBaHUsl YYEOHOTO MpeaMeTa « XUuMHUsH
B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanun.

[Iporpamma mo xuMum Aa€T TPEACTaBICHHE O IIENSIX, OOIIEW cTpareruu
oOy4eHHsi, BOCHUTaHUS W PA3BUTHUS OOYYaIOIIMUXCA CPEACTBAMHU Yy4eOHOTO
peaMeTa, YCTaHABIIMBAET 00s13aTeNbHOE MIPEAMETHOE COJIEp/KaHHUE,
IPEAYCMATPUBAET PACHpENEICHUE €ro I0 KiaccaM M CTPYKTYPUPOBAaHHME IO
pazzienaM M TEeMaM MPOrpaMMbl MO XUMHUHU, ONPENENACT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTepUCTHKU COZIEpIKaHUS, PEKOMEHAYEMYIO
MOCJIENOBATENBHOCTh  M3YYEHHS] XHMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTMKM Yy4eOHOro Impolecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUW K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTEIbHOU
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/IepKaHMUs.

3HaHWE XHUMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyyaromierocsi, €ro NnpejcTaBiIeHUN O MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (POpMUpPYEMbIE XUMHEH NPEICTaBICHUS O B3aUMOIPEBPAIICHUSIX
SHEPrud M 00 SBOIIOLUMHU BEUIECTB B MPUPOJE, O MYTAX pEUIeHUs riao0aabHbIX
npoOJjieM yCTOMYHMBOTO PAa3BHTHS YEIOBEUCCTBA — CBHIPhEBOM, IHEPIECTHUCCKOM,
MUIIEBOM 1 SKOJIOTUYECKON O€30IacCHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUS.

N3ydenune xumuu:

CHOCOOCTBYET  pealu3aludyd  BO3MOXKHOCTEM  JJid  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPHI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHAILHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUpOBAHWE MBINUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOM  JesTeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEAOBATEIbCKUX YMEHHMM, HEOOXOJMMBIX KaK B
NOBCEAHEBHOM KU3HU, TaK U B IPO(PECCHOHATILHOMN ESITEIbHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBIIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJISIIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3Tanom B GOpMHUPOBAHUHN €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YYaIOIUXCS;



croco0cTBYyeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTeCTBEHHO-
HAay4YHbIM 3HAHUSIM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE
o0pa3oBaHUE 00yYArOLTUXCSI.

JlanHble HampaBleHUS B OOYYCHHHM XWMHH OOCCIECYMBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  IMeJarorudecKu
aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKU XMMHUHU Ha ONpe/IeIEHHOM dTare eé
pa3BUTHSL.

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

CtpykTypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxona kK €€ m3ydeHuro. CoaepKaHUE CKIAABbIBACTCS U3 CUCTEMBI
MOHATHN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbBI TOHITHUA O XUMHUYECKON
peakimu. OO0€ H3TH CUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO0 TPHUHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUM
Pa3HOrO YPOBHS:

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

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

— Y4EHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpEeACTaBICHUM 00 DICKTPOJMTHYECKON JUCCOLMAIIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE O3MIIMPUYECKH
MIOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJTHOTO
YPOBHS K JPYyrOMY, BBITIONHSAS (QYHKIMH OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHUS] U TOIYy4YECHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHne mporpaMMbl IO XHUMHU  CHOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS O XUMMHAYECKON COCTABIISAIOLICH HAYYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUIO H
METOJIaM TO3HAaHUSI B Hayke. M3ydeHHe XUMHM NPOUCXOJUT C MNPHUBICUCHUEM
3HAHUI W3 paHee H3YYEHHBIX Y4YeOHbIX NpeaMeToB: «OKpYyKaroHUid MUpY,
«buonorus. 5—7 knacce» U «Pu3nka. 7 KiIaccy.

[Ipy wu3ydyeHMH XUMHH TMPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYPHI.
3amaya y4yeOHOTO MpeaMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAHUN — Ba)KHEHUIIHUX (PaKTOB, MOHATHH, 3aKOHOB M TCOPETUUECKHUX IOJIOKCHHM,
JOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHUS TPU H3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TMPUMEHEHUH B Y4YEOHO-TIO3HABATEIBHOM M Yy4EeOHO-HCCIIENOBATEIHCKON
JESTETPHOCTH, OCBOCHHMHM TIPAaBMJI OE30MacHOTO OOpaIlleHWs C BEIIeCTBAMH B
ITOBCEHEBHOM KU3HU.

[Ipu M3yuyeHun XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl BaXKHOE
3Ha4YCHUE MIPUOOPEI TaKue e, KaK:

— (opMHpoBaHHE WHTEIUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
CaMOoOOpa30BaHMIO, COTPYJHUYECTBY, CaMOCTOATEIBHOMY MPUHSITHIO PEUICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HamnpaBJICHHOCTh OOy4YeHUS] Ha CHCTEeMaTH4ecKoe MpHOOIIeHUE
00yJarommxcsi K CaMOCTOATENIbHOM IMO3HABATEIbHON JESTEIbHOCTH, HAYYHBIM
MEeTOJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecIieueHne yCIOBUM, CITIOCOOCTBYIOMUX MPHUOOPETEHUIO 00YJaIOIIUMHUCS
OMbITa Pa3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIIMI), WMCIOINX yHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB ICATCILHOCTH;

— (dopmupoBanue oOmEeH (QyHKIIMOHATBHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHITH U OICHUBATH SIBJICHUS
OKPY’KaIOIIEero MHpa, WCIOJIb3ys 3HAHWUS M OIBIT, MOJYYEHHBIC MPHU HU3YYECHUU
XUMUHU, TPUMEHATh HMX TPH pPEIICHHH MpoOjeM B ITOBCETHEBHOW KU3HU U
TPYZIOBOU IEATEIBHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIMXCA T'yMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAaHUSl [IEHHOCTH XUMHUYECKHUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
1eaecooOpa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B LEIAX
COXPaHEHHMS CBOETO 370POBbS U OKPYKAIOIIEH MTPUPOJHON CPEJIBL;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHUI0O Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANPABICHHOCTU JATbHEUIIEro
00yueHwus.

OOmiee 4YMCIO 4YacoB, OTBEIEHHBIX ISl M3y4YEHUS XUMHHM Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanusi, coctasisier 136 gacos: B 8 kimacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHBIE XUMHUYECKHE TOHATHS

[Ipeamer xumun. Posib XUMHUM B KU3HU YeJlOBEKa. XUMUS B CUCTEME HayK.
Tena u BemecTBa. PU3NUYECKHE CBOWMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BewecTB. [loHsTHE O MeToAax Mo3HaHWsS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
Cnoco0sI pa3aeneHust cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U Cl0KHBIE BellecTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

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

KonuuectBo BemectBa. Monb. MosnspHas macca. B3auMocBsi3b KOJMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €IUHUL BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

Du3NYeCcKue U XUMUYECKHUE SIBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aK0H COXpaHEHHsSI MacChl BEIECTB. XMMHUYECKHe ypaBHeHUs. Kiaccuduxarus
XUMUYECKUX peaKkuil (COequHEHNs, Pa3I0KEHUs, 3aMeIlIeHHs], 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW MMOCYAOH, NMpaBUjaMu padoThl B 1a0OpaTopuu u
npuémMamMu oOpaleHus: ¢ JIabopaTopHbIM O00OpPYAOBaHUEM, U3YUEHUE U OMUCAHUE
¢bu3nueckux CBOMCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCALMSI BOJbI) U XUMHUYECKUX (FOPEHHE CBEUU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOM) SIBIEHUN, HAOII0ICHUE U
OMKCaHUEe TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUE THMAPOKCUIA
menu (I1) mpu HarpeBanuu, B3auMoJIeCTBHE kele3a ¢ pacTBopoM conu meau (II),
U3yYEHHE CIOCOOOB pa3/elieHus CMECeil: C MOMOINbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, JUCTHIIIAIMSA, XpoMaTorpadusi, MpoBEJCHUE OUYUCTKH TTOBApPEHHON
colv, HaOJIOJEHWE W  ONUCaHWE  pe3yJbTAaTOB  MPOBEJCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUs MacChl, CO3JaHHE MOJEeJIeH MOJIEKYII
(ILIapoCTEePHKHEBBIX).

BaxHeilne npeacTaBUTe/Id HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — ajeMeHT M IpocToe
BelecTBO. Haxoknenue kucimopoia B mpupoie, (U3MUYECKUE M XUMHUYECKHE
cBorictBa (peakiuu ropenus). Oxcuabl. Ilpumenenune kuciopoga. CrocoObl



MOJIYYeHHsS] KUCTopoAa B J1abOpaTopuud W TPOMBIINUIEHHOCTH. KpyroBopor
Kuciopoza B npupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOIaA.

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

Bomopon — »snemeHT M mpoctoe BemiecTtBo. HaxokaeHuwe Bogopona B
npupojsie, ¢GU3MYECKME ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnorsl u conm.

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

duznyeckue CBOMCTBa BOJbl. Boma Kak pacTtBoputelsib. PacTBOpHI.
HacelllieHHBIE W HEHACBHIIIEHHBIE PAacTBOPBI. 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 MPUPOJHBIX BOJI.

Kiaccudpukanus Heopranmdeckux coenauHeHuid. Oxcunpl. Knaccudukamms
OKCUJIOB:  cojieoOpasyiolue  (OCHOBHBIE, KHUCIOTHBbIe, amMQOTepHbIE) U
HecosieoOpazyromue. Homenknarypa okcuaoB. Dusmveckue M XUMUYECKUE
CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHoBanusa. Knaccubukamuss ocHOBaHUUM: MIETOYM HW HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnortsl. Knaccudukanusa kucinor. Homenknatypa kucinot. dusnueckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[Tomyyenue Kucnor.

Comu. Homenknatypa cosneil. @U3nyeckue U XMMUYECKUE CBOMCTBa COJICH.
[TonydeHue coiei.

['eHeTnueckas CBsI3b MEXKAY KIACCAMU HEOPTaHMYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEECIICHUE COJEPKaHUs KUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HAOII0/IeHNe
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHus TopeHus (Moxapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUIOB U
OMKCAaHUE WX CBOMCTB, MOJydYeHHE, COOWMpaHUE, pACIIO3HABAHUE W HW3YUYEHUE
CBOMCTB BOJIOpoja (TOpeHue), B3auMojeicTBUe Bojopoaa ¢ okcugom meau (1)
(BO3MOXKHO HMCIOJIb30BaHUE BUAECOMATEPHUAIIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pacTBOPEHHUS BELIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, ITPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHON
MAacCCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIIaMHU
(HaTpueM ©  KajblMeM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB),



UCCIIEIOBaHHE O00pa3llOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0IEHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpPAxX KHUCIOT U LIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCIIOT C METajulaMH, PEaKUMi HEUTPAIM3ALHH, ITOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METajlla IPYyTMM W3 pPacTBOpa COJIM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3a4ad Mo Teme «BaxHeuimme Kiaccbl HEOPraHUYECKHUX
COCIMHEHUN).

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

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

[Tepuonnueckuit 3akoH. Ileproanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB /1.
N. Mengeneesa.  KopoTkomepuonHas W JJIUHHONEpUOAHAs  (QOpMBI
[Tepuoguueckout cucrembl xumuueckux aneMeHToB [l. 1. Menneneea. [lepuoabl
u rpynnbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocraB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTtpoeHue
AJIEKTPOHHBIX ~ 000JI0YEK AaTOMOB IMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[lepnonmueckonn cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XHMHYECKOIO
3JIEMEHTA I10 ero noJjoxeHuto B Ilepuoanueckon cucreme 1. 1. Menaeneesa.

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

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

Xumunyeckass cBsi3b. KoBaneHTHass (HOJSpHAsT W HEMOJIApHAsl) CBS3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX MIEMEHTOB. FIOHHAs CBSI3b.

Crenenp  okuciieHMs.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIponecchl OKHCIIEHNs] M BOCCTAHOBIICHHS. OKHMCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJAEWUCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, NPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakliiy pa3ioKeHHsI, COSTUHEHU).

Mesxcnpeomemnnie cea3u



Peanu3anus MeXNpeaMETHBIX CBA3E€H NP M3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCIOJIb30BAHHE Kak OOIMIMX €CTECTBEHHO-HAayYHBIX
NOHSTUH, TaK U MOHITHUH, SIBISIOIIUXCS CUCTEMHBIMHU JJI OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01iue ecTecTBEHHO-HAyUHbIe MOHATHSA: HAyYHBIA (akT, TUIOTE3a, TEOPHUs,
3aKOH, AaHaJW3, CHUHTE3, KiIacCU(PHUKaLus, MEPUOJUYHOCTh, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

®duzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMNBI, PaJHOAKTUBHOCTb, MOJEKYJa, dJEKTPUUECKUNA 3apsill, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHME BEIIECTBA, ra3, (GU3NYECKUE BEINYUHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1bl1, ConHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEPANbI, TOPHBIE MOPOBI,
I10JIE3HBIE NCKOIIAEMbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemiecTBo U XUMHYECKasi peaKI U

Ilepuoanueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBbIX TPEX TMEPUOAOB, KalHdsd, KaJIbLMs M HX
COCIMHEHHI B COOTBETCTBHUM C IIOJIOXKEHUEM 3JeMEHTOB B Ilepmonnueckoi
CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BeliecTBa: BUAbl XUMHYECKOW CBS3U. THUIBI KPUCTALNTMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJla XUMHYECKOU CBS3H.

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

Krnaccudukanys XuMHUEeCKUX peakIfil MO pa3IMyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
U3MEHEHUIO CTETEHEH OKMCIEHHUS XMMHUYECKHX 3JIEMEHTOB, M0 00OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U dHIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUUYECKUE
ypaBHEHMUSI.

[Tonsitue o ckopoctn xuMuueckor peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonstue o karanuze. [lonsitue o xumuyeckoM paBHoBecuu. dakTopsl,
BIUSIOIIME HAa CKOPOCTh XHMHMYECKOW pEaKUMH M TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE  pEaKLMH,  JJIEKTPOHHBIA  OanaHc
OKHUCJIMTEIIBHO-BOCCTAHOBUTEIBHOW ~ pEaKIuHu. CocraBnenue  ypaBHEHUH



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJIa
AJIEKTPOHHOIO OanaHca.

Teopus ANEKTPONUTHUECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Katuonsl, annonsl. MexaHu3M AHCCOLMAIMK BEIIECTB C PA3IMYHBIMH BUJIAMHU
XUMU4ecKoi cBsi3u. CteneHs aucconuanuu. CHUIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakiuu nonHoro oomMeHa. Y cioBusi MPOTEKaHUS PEAKIIMA HOHHOTO OOMEHa,
MOJIHBIE M COKpaIlI€HHbIE HMOHHBIC YypaBHEHHs peakiuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM W COJIeM B CBETE MPEACTABICHUNA 00 DIEKTPOIUTHUYECKON
nucconuannu. KauecTBeHHbIE peakuy Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — METAJVIOB W HeMeTa/uioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJmopuma HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JICUCTBUSl PA3NHYHBIX (PAKTOPOB, HCCICIOBAHHUE DJIEKTPOIPOBOIHOCTH
pacTBOpOB BEUIECTB, MpoOllecca AUCCOIMALMU KHUCIOT, WIEJOYeld H  COJIeH
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MaTEpHaNIOB), IMPOBEACHHE  OIbBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluii HMOHHOro  OoOMeHa
(oOpa3oBanme oOcaaka, BBIICICHUE Tas3a, oOOpa30BaHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COCUHEHHs), PACITIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOIIBIO KAUYEeCTBEHHBIX pEaKkIUMii Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMeTaJnibl U MX COeIMHEHU S

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHre u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha MpUMEpE  XJopa
(B3aMMOJICICTBHE C MeETaJUlaMH, HEMeTajulaMu, IIeJo4yaMu). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHUE, MpuMeHeHue. JleiicTBue
XJIOpa U XJOpPOBOJOPOJA Ha OPraHU3M YeloBeKa. BakHeilmme XJIOpUAbl U HUX
Hax0XJICHUE B IIPUPOJIE.

Ob6mas xapaktepuctuka 31eMeHTOB VIA-rpynmnbel. OCoOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusa. CtpoeHue u (U3UYECKHE CBOICTBA
MIPOCTHIX BEMIECTB — KUCIOPOa U CePhbl. AJUIOTPOITHBIE MOAU(DHUKAIIMN KUCIOPOa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOmOpO, CTpoeHHE, (HU3HUECKUE U
XuMHuueckue cBorcTBa. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qusnueckue M XUMHYECKHE CBOMcCTBa (00m[uMe Kak
IPENCTaBUTENA Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKIny,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHoco0a MOMyYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUCIOThl. COMM CEpHOW KUCIIOTHI, KAUECTBEHHAs pEeaKlMs Ha



cynbdar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPHUPOJEC. XHUMHUUYECKOE
3arpsi3HEHHE OKpY’KAIoIIel cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPeA0TBPAIICHHUS.

OOmiast xapakTepucTuka 371eMeHTOB VA-rpynmbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHBIE CTENIEHU OKHUCICHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
dbusnyueckne U XuMHUeckre cBoiicTBa. KpyroBopor azora B npupojie. AMMHUAK, €ro
bu3HYecKre 1 XUMUYCCKHUE CBOMCTBA, TOJydYeHHE U TpuMeHeHue. Coum aMMOHUS,
X QU3NYECKUE U XMMUYECKHE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJy4YeHHe, (U3UYECKUE W XUMUYCCKUE
cBOMcTBa (00mMEe Kak TMPEACTABUTENsl Kiacca KUCIOT W CHerudUuyYecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEPAJIbHBIX
ynoopenuii. XuMu4ecKkoe 3arpsi3HeHre OKPYKAIOIIeH Cpebl COSAMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXIW, 3arpsi3HEHUWE BO3AyXa, MOYBBI M BoaoéMoB). Docdop,
ajutoTpornHeie Momudukanuu Gocdopa, puzmyeckne M XUMHUYECKHE CBOMWCTBA.
Oxkcup docdopa (V) u bochopHas kuciaora, PU3NIECKUE U XUMHUIECKUE CBOIMCTBA,
nonyuenue. McnoabzoBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YIOOPEHUH.

Ob6mas xapaktepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOECHUS
aTOMOB,  XapaKTepHbIe  CTEMEHW  OKUCJICHHS.  YTJIEpOA,  auIOTPOIHBIC
MOIU(UKAIIMKA, PACHIPOCTpaHEHUE B TpHUpoAe, (u3nYeckue U XUMUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
bu3rUecKue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HAa JKUBBIC OpPraHU3MBI,
MOJydYeHUE W MPHUMEHEHHE. DKOJOTHYECKHe MpPOOJIEMbl, CBA3AHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rno0anbHOr0 MNOTEIJIEHUS KIMMATa, ITAPHUKOBBIN
addexr. YrompHas Kuciaora U €€ coym, nX (PU3NUecKue U XUMHYECKHUE CBOMCTBA,
noiiyueHue W npuMmeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHavasibHBIC TOHATHS 00 OPTaHUYECKHUX BENMIECTBAX KaK O COCIMHECHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TAaHOJI, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojib, HPUPOAHBIA Tra3, HePTb),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTie 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHUPAX, OCNIKaX, YIIIEBOIaX — U UX
poid B OKM3HU YeNOBeKa. MaTepualbHOE €IMHCTBO OpPTraHWYECKUX W
HEOPTraHUYECKUX COCIMHECHUM.

KpemHwmii, ero ¢usndeckue W XUMHUYCCKHE CBOWCTBA, IMIOJIy4YeHUE U
npumenenne. CoenuHeHuss KpeMHusi B mpupone. OOmue mnpeacraBieHus 00
okcune kpemuus (IV) u kpemHueBoil kucnore. CUIMKaThl, UX KCIOJIb30BaHUE B
ObITY, B TIPOMBIIIUICHHOCTH. BakHeilline CTpOUTENbHbIE MaTepHalbl: KEpPaMHKa,



CTEKJIO, LIEMEHT, 0eTOH, *keje300eToH. [IpobiemMbl 6€30macHOr0 MCITOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4ueHHE 00pa3l0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
IIPOBEJICHUE KAY€CTBEHHBIX PEAKIIUN Ha XJIOPUJI-MOHBI U HAOIIIOICHHE MPU3HAKOB
UX TPOTEKAHMsS], OMBITHI, OTpaKalIKUe (PU3NYECKHUE W XUMHUYECKHE CBOMCTBA
raJjoreHOB M HUX COCIWHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHAIIOR),
O3HAKOMJIEHHE C O0Opa3naM XJOPUJOB (TaJOT€HHUIOB), O3HAKOMJICHHE C
oOpaznaMu  cepbl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJIH30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOCHHE TIpoliecca OOyTrIMBaHUs caxapa Ioj JACHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYEHUE XHUMHYECKHX CBOMICTB
paz0aBIEeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CyJibdar-
WOH U HaONI0JIeHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa W uX coeAMHEHUH (BO3MOXXHO WCIIOIH30BAHUE
BUJIEOMATEPUATIOB), 00Opa3iaMu a30THBIX U (HOChHOPHBIX yI0OpEeHUH, MogyyeHue,
coOupaHue, pacrno3HaBaHME€ M HU3Y4YEHUE CBOWCTB amMMHUaKa, IMpPOBEJICHUE
KAueCTBEHHBIX pEakIuii Ha MOH aMMOHUS U ¢GochaT-uOH U U3YyUYCHHE MPU3HAKOB
UX IPOTEKAHHUsl, B3AMMOJIECTBHE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEBIO
(BO3MOKHO VCIIOJIb30BAHUE BHJIEOMATEPHUAIIOB), H3y4YEeHUE MOJIEIIen
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacro3HaBaHUE U U3YUYCHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX pEaKlMil Ha KapOOHAT U
CUJIMKAT-UOHbl W H3yYEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a71a4 1o TeMe «BakHelre HeMeTauIbl U UX COeIUHEHUSY.

MeTaJibl U MX COeIMHEHU S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmogumueckon cucreme xumuuyeckux ssemeHroB [, .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHUE MeTauioB. MeTramndeckas CBs3b U
MeTaJUTMYECKass ~ KpUCTa/UIMUecKas  pemeTka.  DJICKTPOXUMUYECKUN  psll
HanpspKeHU MeTaioB. OU3NYecKue U XMMUYECKHE CBOMCTBA MeTayioB. OOmue
crocoObl TonydeHus: meTauioB. [IOHSATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3amuThl X OT Kopposuu. CraBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) 1 X MPUMEHEHHUE B ObITY W MPOMBIIIIICHHOCTH.

[Ilenouynbie MeTamibl: nonoxkeHue B [lepronnueckoil cucTeMe XUMHUYECKUX
snemeHTOB . 1. MenpaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
du3nyuecKkre U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanusi). OKCUIbl U



TUAPOKCUABI HATpuss W Kauus. [IpuMeHeHWe WIeNOYHbIX METaIOB M HX
COEIMHEHUM.

IIlenouyHO3eMeNIbHBIE METaJIbl MarHMi M KaJdblMK: TOJOXXCHHUE B
[lepnoguueckon cucreme xuMmuueckux 3yeMeHToB [[. M. MenneneeBa, ctpoeHue
VX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3nyecKkne 1 XUMUYECKUE CBOMCTBA MarHus
U Kaiplusa. BakHelmue coeauHeHHS KalblUs (OKCHUJ, THAPOKCHI, COJIH).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TIOJI0)KeHUE B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroma, HaxoKJIeHHE B mpupone. Pusndeckue u
XUMHUYECKHE CBOMCTBA aTtOMUHMsI. AM(POTEpHBIE CBOMCTBA OKCUIA W THIAPOKCHIA
AJTIOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HaXOXKICHHE B mpupone. PU3NUECKHE H
XHMHUYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCH bl U cou xkenes3a (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJTYy4YECHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oO0pa3llaMud METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBAaMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXHO
UCIIOJb30BAaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIBbIIUS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHHE BHJICOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MIpPOIECCa TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIM{ HA WOHBI: MarHus, KajabLHs, AJTIOMUHUS, [IUMHKA, JKEJe3a
(I1) u xenesza (III), mequ (II), HaGnroAeHNE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
MJJaMEHW MOHAMW HaTpusl, Kalus W Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIIeIOBaHNE aM(DOTEPHBIX CBOMCTB TMAPOKCUAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEUICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxkHenime
METaJUJIbl U KX COCJTUHEHHUS.

XuMHuS M OKpPYKAOLIAA cpeaa

BemecrBa u Marepuanbl B NMOBCEAHEBHOM J>XM3HU 4esoBeKa. be3omnacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMHUUECKUX peakiuii B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karoueh cpeinl (MpeaeibHasl I0MyCcTUMast
KOHIIeHTparus BemecTB, nanee — [1J1K). Poas xumuun B penieHun SKOJIOTrHIeCKUX
npooieMm.

Xumuueckuii IKCnepumenm:

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

MesicnpeomemHnuwle céazu



Peanuzanus MeXnpeIMETHBIX CBs3ed NpU HM3YyYEeHUM XUMHM B 9 Kiacce
OCYILIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1iue ecTecTBEHHO-HAyUHbIE MOHATHSA: HAY4YHBIH (PakT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KJIacCU(pUKAIMS, TEePUOAUYHOCTh, HAOII0ICHHE,
OKCIIEPUMEHT, MOJCTUPOBAaHUE, H3MEPEHHE, MOJENb, SBJICHHE, apHUKOBBIN
3 deKT, TEXHOIOTUsI, MaTEPUAIIBI.

dusmka: Martepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PAJHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsi, NPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JIUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, T'a3, pACTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
pemérka, CruiaBbl, (U3MUECKHE BEIMYMHBI, CAUHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoHIIE.

buonorusi: dbortocuntes, npixanwe, Ouocdepa, IKOCUCTEMA, MHUHEPATHHBIE
yA00pEeHHs, MUKPOAJIEMEHThI, MAKPO3JIEMEHThI, TUTATEIbHBIEC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHbIE MOPOBI,
MIOJIC3HbIE UCKOIAEeMbI€, TOTIIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS IPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JTOCTUTAIOTCS B XOJ¢ OOy4YeHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TNPUHSITHIMU B
oOIecTBe MpaBWIaMU M HOPMaMH TIOBEICHHS W CIIOCOOCTBYIOT TMpoIieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIIMAIM3AIMN O0YHArOITNXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXalT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCA  CHCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTALUA U
paclIMpeHre OMbITa ASSTEILHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTHU:

1) IaTpHOTHYECKOT0 BOCTIMTAHUSA:

LEHHOCTHOT'O OTHOULIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJEIuI0, TOHUMAHUSI 3HAUYCHUS XUMHUYECKOM HAyKH B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HMHQoOpmaiuenn o
NEPEJOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax U NpaBUIaAX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4EOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYruxX  BHUAAX
NEeSTENbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEILHOCTH MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJ]ay, BBIIIOJTHEHUA XUMHYECKUX
AKCIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOINM B TIPOIlECC€ OTOM Yy4EeOHOW NEATeNTbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHUE M TMIOCTYIKHM CBOUX TOBAPUILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA MOCIEACTBUI OCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU WU COCTABISIOLINE
OCHOBY JJI TMOHUMaHHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJIBI, B3aMMOCBS3SIX YEIOBEKA C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TOZHAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBACHCHHUS HAOJIOJaeMBIX IPOIIECCOB M SIBIICHHM,
MO03HABATENbHON, MH()OPMAIMOHHOW M YHUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pPaboThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATYpPOr, JIOCTYIHBIMA TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  MCCIENOBATEIbCKON
NeSITENLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIILIEM;

4) gpopMupoOBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU J>KHU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIECACTBUU H
HEMPUATUE BPEHBIX MPUBBIYCK (YIOTPEOICHHS aJTKOTOMs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUs] TMpaBuid 0€30macHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3IndyHOTO PO,
YBOKEHHE K TPyAy M pe3yjibTaTaM TPYJOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW IO XWMHUH, OCO3HAHHBIM BBHIOOP
WHJVMBUAYaJIbHOU TPACKTOPUU MPOJIOKEHUST 00pa30oBaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOMIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(HEeCCUOHATBHOM CpeIe;

6) 3K0J10rM4eCKOro BOCIIUTAHMSA:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHUWE K MPUPOJIe KaK HCTOUYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMAaHUE [IEHHOCTH 3J0POBOr0 U
Oe3omacHOro o0Opas3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXMYECKOMY 3/0pPOBbIO, OCO3HAaHUE ILIEHHOCTH COOJIOACHUS
paBuUJ1 0€30MMaCHOT0 MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAOIINX 3J0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMSI, MOJy4aeMble MPU U3YUYEHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBA3AaHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, sl TOBBILLICHUS
YPOBHSI  AKOJOTUYECKOM  KyJIbTYpPhl, OCO3HaHHUS TJIOOATBHOIO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeH MX pPEIICHUs MOCPEIACTBOM METOJOB XHUMHH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTampeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHus,
PUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIS
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHOM



HAay4YHOW KapTHHE MHpa, U YHUBEpCaAIbHbIC YueOHbIE JeHCTBUs (ITI03HABATEIIbHBIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecreynuBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIEe 1eHCTBUS

Ba3oBble Jijoruyeckue AeiicTBHA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJICHUSI TPU OCBOCHHUH
3HAHUMW: PACKPBIBATH CMBICI XUMUYECKUX TMOHATUM (BBIACISATHL UX XapaKTEPHBIC
NpPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTUMHU TMOHSTHUSIMH), UCHOJIb30BAThH
MOHSATHUS JIs1 OOBSICHEHUS OTJICIbHBIX (PAaKTOB U SIBIICHHH, BRIOWpPATh OCHOBAHUS U
KpUTEpUH JUIS KIAaCCU(PUKAIMU XUMHYECKUX BEIIECTB M XUMHUUYECKUX PEAKIIUH,
yCTaHaBJIMBaTh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0O aHAJIOTHUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUYCHUS

YyMEHHE TPUMEHATh B IIpOIleCCe IO3HAHWS TOHATUA (TIpeAMETHBIE |
MeTanpeIMETHbIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTaBICHUS —
XUMUYECKUNA 3HAK (CUMBOJ JJEMEHTa), XUMHYeckas ¢opMyia W ypaBHEHUE
XUMHYECKON peakly — MPHU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEJACTABICHUM BBISIBIATH M XapPaKTEPHU30BATh CYILECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XUMHUECKUX PEAKIIUMH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYHMHHO-CJIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHMS B U3YyUaEeMbIX MIPOIIECCAX U SIBIICHUSIX.

ba3oBble uccieaoBarTe/bCKHeE AeiiCTBUSA:

YMEHHUE MCIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJig (OPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

IPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OPraHU3AIMd W IPOBEACHUIO
YYCHUYECKHX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeJIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIHIO
pPa3IMUHBIX BUJIOB U ()OPM MIPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKH OIIEHUBATh MNPOTHUBOPEUMBYIO U
HEJ0CTOBEPHYIO HH(MOPMAITHIO;



YMEHHE MPUMEHTh Pa3In4Hble METOJbl U 3alpOoChl MPU MOMUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX I BBINOJHEHUS
y4eOHBIX W MO3HABaTEIbHBIX 33Ja4 ONpPEIEIEHHOTO THUIIA, TPUOOPETEHUE ONBbITA B
o0JacT UCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAIBHYIO (JOpMY MpeCcTaBICHUs HHPOPMAIIH U
WUTIOCTPUPOBATh PpEIIaeMble 33Ja4d  HECIOKHBIMU CXEMaMH, JuarpaMmmaMu,
apyrumu ¢popmamu rpadvki 1 MX KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh U AaHAIU3UPOBaTh B Ipolecce Y4YeOHOH W
UCCIIEJIOBATEIbCKON N1eATEIbHOCTH UHPOPMAIMIO O BIUSHUHM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HAa COCTOSIHUE OKpYXKaroled MNpUpOaHON
Cpenpbl.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiCTBHA:

yMEHHUsI 3aJlaBaTh BOIPOCH (B XOJ€ Juanora v (WIH) JIUCKYCCHUHU) TIO
CylecTBy  oOcyxnaemMoll  Tembl, (OpMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJILHO BBITOJTHEHUS IPETI0KEHHON 3a/1a4u;

YMEHUS  NPEJCTaBIATh  NOJYyYEHHbIE  pe3yJbTaTbl  IO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (1a00paTOpHOTO OMbITa,
1ab0paToOpHOI pabOTHI IO UCCIIEOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTpYyJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATENIbHOM M MCCIIEIOBATEIbCKOM  AESATENbHOCTH  MPU  PELICHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3unuil (00cyxaeHusi, oOMeH MHEHHMSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JICHCTBUM, OIpEICICHUE KPUTEPUEB IO OLIEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATeIbHOCTh, BRIOUpaTh Hanbosee d3(pPeKTUBHBIC CIIOCOOBI pelieHUs] YUYeOHbIX U
NO3HABATENbHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJISTh WM KOPPEKTUPOBATH
NPEIVIOKEHHBIA AJTOPUTM JIEUCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJTyY€HUs] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaAKIMSIX,
OIICHUBATh COOTBETCTBUE IOJYUYEHHOTO pe3yibTaTa 3asBICHHOW IIeJId, YMEHUE
UCIOJIb30BaTh M aHAJIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIJaHUN.

IMPEJMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yJdbTaTOB IO OCBOCHHUIO 0053aTEIHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO MaHHOW (enepaibHOW pabodeil mporpaMMonu,
BBIJICJIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIE€ 3HAHUS, YMEHHUS U CIOCOOBI



nerdcTBul, crnenudUUecKue IS IpeAMEeTHOHM o0jacth  «XUMHUS», BHUIBI
NEATEIbHOCTH IO  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K koHiry oOyueHnusi B 8 kiacce npeMeTHbIe pe3yibTaThl HA 0230BOM yPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUN:

* PacKpbIBaThb CMBICII OCHOBHBIX XMMHYECKHUX MOHSTUW: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIECTBO, CMECh
(oHOpOIHAST M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO AJIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEILHOCTh, CTENEHB
OKUCJICHHS, XMUMHUYECKas peakius, KiaccupuKaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHHUS, PEaKIUU 3aMElIeHUs, peaKIuu
0o0MEeHa, PK30- ¥ SHJIOTCPMHUCCKHUE PEAKIINH, TEIII0BOM A((EKT peakium,
SAIpO aTOMa, JJIEKTPOHHBIM CIIOM aroma, aToMHas OpOuTalb, PaaNyC
aTomMa, XMMHYECKasl CBS3b, MOJSPHAA U HEMOJSpPHAs KOBAJICHTHas CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAcCTBOP, MAaccoBas JOJs BEIIECTBa
(mpolieHTHAs! KOHIIEHTPAIHs) B paCTBOPE;

* WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHITHUH H
MPUMEHSTH 3TH OHATHUSA IPU OMMCAHUY BELIECTB M UX MPEBPALLICHHUII;

* HCIOJB30BaTh XMMHUYECKYIO) CHUMBOJIMKY [UJII COCTaBJieHUS (opMyI
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

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

e packpeiBath cmbica [lepuogmueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTU CBOICTB
XUMUYECKUX JJIEMEHTOB OT HMX MoJoxeHus B Ilepuogmueckoin cucreme,
3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTaJipo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoamaeckoit
CUCTEMBbl XHMMHMYECKHUX DJJEMEHTOB: pa3auyaTh [OHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIIE TEPHUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPHIE HMEIOTCA B
tabmuue «llepuoguueckass cucrtema xumudeckux osiemeHToB [ U.
MenpeneeBay € YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIO IIEKTPOHOB
U pacrpeiesieHHe UX MO0 SJIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 YMCIy W COCTaBY YYaCTBYIOIIMX 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 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTHM TMPOTEKAHUS XHUMHYECKUX IPEBPAIICHUI B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISIT OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYHO MacChl
BEILIECTB, MAaCCOBYIO JOJIF0 XUMHYECKOTO JJeMeHTa Mo Qopmylie
COEMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIUu;

IPUMEHSTH OCHOBHBIE OINEPAllMU MBICIUTEIIbHON NEATeIbHOCTH — aHaJIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiIaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CIEJACTBEHHBIX CBSI3€M — MJI1 U3y4YEHUs CBOICTB
BEIIECTB U XHMHUYECKHX PEAKLHM, €eCTEeCTBEHHO-HAYyYHbIE METO/bI
NO3HAHUA — HAONIOJEHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIEIOBATh  MpaBWJaM  TMOJIb30BAHUS  XMMHYECKOM  TOCYAOM U
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlleHHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHUIO
razoo0pa3HbIX BEHIECTB (BOJAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pPacTBOPOB C OMPEACTEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XMUMHUYECKHE  SKCIHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIOT C MOMOUIBIO WHIUKATOPOB
(;makmyc, dhenondTanenH, METUIOPAHXK U IPYTHUE).

K koHIy 00ydenus B 9 kjacce npeIMeTHbIE PE3yNbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKHUX NOHATHNA: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTUOH, aHWOH, IIPOCTOE BEILIECTBO,
CJIIOKHOE BEUIECTBO, BAJIECHTHOCTB, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJIEHUS, XUMUYECKas peaKUusi, XUMUYECKasl CBA3b, TEIIOBOU 3(P(PeKT
peakuud, MOJb, MOJISIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEDIJIEKTPOJIUTHI, DJIEKTPOJIMTHYECKAST IUCCOLMALMNA, PEAKLHUH HOHHOIO
oOMeHa, KaTaau3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HeoOpaTUMBbIE pEaKIUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHCJIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBaJEHTHAs, MOHHAs,
METAJUTMYECKAsi), KpUCTAJUIMYECKAass peHIETKka, KOPpO3Usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peaklUuH, TMpeaeabHO JOMyCTHMas
koHueHtpanusa [1/IK BemiecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TOHSATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHUI;
WCIIOJIb30BAaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUK;

ONPEAEIIATh BAJICHTHOCTh U CTENIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHM 1o (opmysiaM, BUJ XUMUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAS, METAaJUIMYEeCKasi) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOU (opmMmyJie, XapakTep Cpenbl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COCIMHEHUMN, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cmbich Ilepuogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabmunyio Gopmy Ilepuoanueckoil cUCTeMbl XMMHUYECKHUX 3JIEMEHTOB:
paznuarh MOHATHS «rjaBHas mnoiarpynmna (A-rpynmna)y U «modouyHas
noarpynna (b-rpynmna)», manbsle u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaueHUs, KOTOPHIE WMEIOTCA B TMEPUOIWYECKONW Tabmuie, C
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOCHHUSI  aTOMOB  XUMHUYECKHUX
JIEMEHTOB (COCTaB M 3apsia  sApa, o0OIlee 4YUCIO DJIEKTPOHOB U
pacmpenieieHie HMX T0 JJICKTPOHHBIM  CJI0SIM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUU B
npejaenax MaliblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TEIIOBOMY 3P (HEKTy, IO M3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W Crenuuueckue XUMHYECKUE
CBOMCTBA TIPOCTBHIX U CJOXHBIX BEIECTB, TMOATBEPXKIasl OIKMCaHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIATb YPABHEHUS BJIEKTPOJIUTUYECKOM JHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, MTOJTHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKLIMI HOHHOTO



oOMeHa, ypaBHEHHUs peaKlHil, TOATBEPKIAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ATHX PEaKIInii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOYXHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBpPALIEHUNH B pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 (dopmye
COEIMHEHMSI, MAaCCOBYIO JIOJO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PEeaKIuu;

co0JIr01aTh IpaBuia OJIL30BaHUS XUMHUYECKOHN 10191 (0)71 U
Ja00paToOpHbIM  OOOPYJIOBAaHMEM, a TaKXke ImpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH TII0 BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO H COOUPAHUIO
razoo0pa3HbIX BellIeCTB (AMMHAKa U YIJIEKUCIIOTO rasa);

NPOBOJIUTh  PEAKIMH, TOATBEPKIAIOININEC  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
uonua-, kKapbonat-, ¢ocdar-, CwIMKaT-, Cyiabhar-, THIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOUIUE B
BOJHBIX PacTBOpax HEOPTAHMUECKUX BEIIIECTB;

MIPUMEHSTh OCHOBHBIC OIEPAIlMX MBICTUTEIIBHON JEATSILHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIICHNE, CHUCTEMAaTHU3aIIo, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIi W3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEAKIUH, €eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HAOJIFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCICPUMEHT (peajbHBIM M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo 9acoB DIeKTPOHHbIE
Ne HaumeHnoBanue pa3uesioB Kontponsusie | TIpakTaueckue (undposbie)
/| ¥ TeM NPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTbl
pecypchl
Paszgea 1. IlepBoHayaibHbIe XMMUYECKUE MOHATHS
Xumus — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK
' PAKTHYECKO https://m.edsoo.ru/7f41837¢
JIeSTEIIbHOCTH YeJIOBEKa
12 BemectBa 1 xuMnueckue 15 1 bu6mmoreka [JOK
' peaKkuu https://m.edsoo.ru/7f41837¢
Wroro no paznemy 20
Pa3nes 2. BakHeline npeacTaBuTe I HEOPraHUYECKUX BellecTB
21 Boznyx. Kucnopo. 6 bubnnorexa [JOK
' [TousTHe 06 OKCUaax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonstue o g 1 bubnnoreka [JOK
' KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [lonsitue 5 1 1 bu6mmorexa [JOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI Eub 110K
HOJIMOTEKA
2.4 HEOPraHuYEeCKUX 11 1 1
p . https://m.edsoo.ru/7f41837¢
CcOeIMHEHU I
Hroro no paszneny 30



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

Pasznen 3. Ilepuoguyeckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3jaemenToB /. U. Menaeneena.

Crtpoenue aToMOB. XuUMHYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUU

[lepronnueckuii 3aKOH U
IIepnoanueckas cucrema
3.1 XUMHYECKHUX 3JIEMEHTOB JI. 7
N. Menneneesa. Ctpoenue
aToma

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

XUMHUYECKasd CBA3b.

39 OKHUCITUTENbHO- g ) bubmuoreka [JOK
' BOCCTaHOBHTEIIbHBIC https://m.edsoo.ru/7f41837¢
peakiu
bu6mmoreka [JOK
Hroro no paszery 15 https://m.edsoo.ru/7f41837¢
bu6 OK
Pe3epBHOE BpeMmst 3 nomoreka L

https://m.edsoo.ru/7f41837¢

OBILEE KOJIMYECTBO YACOB
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9 KJIACC

KoanuyecTBO 4acos

JIEeKTPOHHbBIE
Ne HaumenoBanue pa3uesion Kontponsuse | TIpakTHueckue (ungposbie)
n/m | ¥ TeM NpPorpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3nea 1. BemecTBo 1 XMMHYecKHe peaKkIuu
[ToBTOpeHwue u yriayoneHue
1.1 3HaHUW OCHOBHBIX Pa3feiioB 5 1 bubmorexa HOK
' pasa https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XUMHYECKUX PEaKIui https://m.edsoo.ru/7f41a636
DIEKTPONIUTHYECKAS
1.3 rcconuanys. XuMUIeCcKue 8 1 1 bubmorexa HOK
' A HHATHA. https://m.edsoo.ru/7f41a636
peaKIu B pacTBOpax
Hroro no pazneny 17
Paznen 2. Hemerasuibl 4 MX coeIMHEHMSI
OO0mas XxapaKTepucTUKa
2.1 XI/IMI/I‘-ICCKII/)IX aneI:)MeHTOB 4 1 bubmorexa HOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO6mas xapakTepucTUKa
57 XAMHUYECKHX DJIEMCHTOB 6 bubmuoreka [JOK
. VIA-rpynnsl. Cepa u e€ https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO6mas xapakTepucTuka
bu6mmoreka [IOK
2.3 XUMHYECKHUX JIEMEHTOB 7 1

VA-rpynmsl. A3ot, hocdop

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



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

U UX COCANHCHUA

OO1m1as XapakTepUCTHKA
XMMHUYECKHX 3JIEMEHTOB

bubmuorexa [JOK

2.4 8
IVA-rpynnel. Yriepona u https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHECHUSI
Wroro no pasaeny 25
Paznen 3. Metasibl M UX COeIMHEHUS
bubmuoreka [JOK
A i 4
3 (Obmpte CROHCTEA METATIOoB https://m.edsoo.ru/7f41a636
39 Baxnelime MeTaibl U X 16 bubmuoreka [JOK
' COEIMHEHUS https://m.edsoo.ru/7f41a2636
Hroro no pazaeny 20
Pa3nes 4. Xumus u okpy:kapomas cpeaa
41 BemectBa u Mmarepuansl B 3 bubnuorexa [JOK
' JKU3HHU YEJI0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE BpeMmst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosmnuecTBo yacos DIeKTPOHHBIE
N Tema ypoka Kontpoasubie | IlpakTuuyeckue uupposkie
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThl
pecypcsbl
| [Ipenmer xumuu. Ponb xumuu B | bubmmoreka [JOK
JKA3HHU 4JeJIoBeKa. Teia U BemecTBa https://m.edsoo.ru/ff0d210c
) [TonsiTue 0 MeTogax Mo3HaHUS B ) bubmuoreka [JOK
XUMUU https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padota Ne 1 «IIpaBuna
3 paboTHI B 1abOpPaTOPUU U IPUEMBI | 1 bubnuoreka [IOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIO0BaHUEMY
4 Yucteie BemecTBa 1 cMecu. CriocoObl 1 bubnuorexa [JOK
pasjesieHus: cMecein https://m.edsoo.ru/ff0d26ca
[IpaxTuyeckast padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmmorexa [IOK
8 . PHMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COMM)»
bu6mmorexka [JOK
6 ATto oJe 1
TOMPL I MOJIERYIH https://m.edsoo.ru/ff0d2a6¢c
. XUMHUYECKHUe FJIEMEHTHI. 3HAKH | bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U c0KHbBIE BEHIECTBA 1 bubmmorexa [TOK
p = https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKO0H ITOCTOSHCTBA COCTaBa BCIIICCTB.

bubmnoreka [IOK

10 X eckast o a. BanenTtHoc
MMHHCCKAT QOPMY! HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHMUYECKHUX 3JIEMEHTOB
1 OTHoOcHTENbHAS aTOMHAs Macca. bubmuoreka [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10719 XUMHAYECKOTO bubmuorexa [JOK
3JIECMEHTA B COeIMHEHUU https://m.edsoo.ru/ff0d350¢
13 KonnuectBo BemecTsa. MoJib. bu6mmorexa [{OK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
14 ®u3nYecKre U XUMUYECKHE SBICHUS. bubmuoreka [JOK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
15 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnuoreka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b8&8
Brruucnenust KoaudecTBa, MacChl
16 BEILIECTBA 10 YPAaBHEHUSM bubmmorexa [TOK
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKLIUi
Knaccudukanus XuMruaecKux
17 eakUui (COeMHEHUSI, Pa3I0KEHHS bubmmorexa LIOK
peaxtl A ds ’ https://m.edsoo.ru/ff0d3£34
3aMeleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
18 sHIMKIoNeAncT. O600IIeHNe U bubmmorexa [JOK
t AT Hf https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3aIus 3HAaHU I
19 KonTponsnas padora Nel mo Teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIMI https://m.edsoo.ru/ff0d4290
Boznyx — cmecs rasos. Cocras
20 Bo3nyxa. Kucnopon — snemeHT u bubamorexa [TOK
Ayxa. POz https://m.edsoo.ru/ff0d448e
npocrtoe BemectBo. O30H
21 [Ipu3Haky 1 yciI0BHs IPOTEKAHUS bubnnorexa [IOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

XUMUYECKHUX PEAKLNN

https://m.edsoo.ru/ff0d3al6

dusznyueckue U XMMHUYECKHE CBOIICTBA

22 KHCJIOPOJa (peaKIuu OKUCICHUS Bubmmorexa LIOK
poia (peartl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcugax
CrniocoOsblI MoTy4eHHs KHUCIOpo/ia B
23 71a60paToOpUU U MPOMBIIUIEHHOCTH bubamorera LOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenoBoii 3¢ pexT xumuueckon
24 PEaKIINH, TIOHSATHE O bu6mmoreka [{OK
TEPMOXUMUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHAOTEPMUYECKUX PEAKLUAX
TomumBo (HedTh, yroias U METaH).
25 3a ;{3He1§1/1e(11;03 yxa CHOCOObI ()3r0 brbmorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
PEeIOTBPALICHUS
[IpakTuyeckas padora Ne 3 o reme
26 «ITomydenue u cooupanme bubmmorexa LIOK
y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YYCHHE €TO CBOMCTBY
7 Bonopon — anemMeHT u mpocToe bubnuoreka [IOK
BelecTso. Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
)3 ®u3nuecKrue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [{OK
29 ITo € 0 KHCJIOTax U CO
HUATHE O KHCJOTAx H COILIX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTy4eHust BOAOPO/Ia B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o reme
bu6nunoreka [JOK
31 «ITomyuenue u cobupanue BoA0poOIa,

W3YYEHHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d4f42

Mounsipabiii 00BEM ra3oB. 3aKOH

Bbu6mmoreka [JOK

32 ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncnenus o0bEMa, KOJIMUECTBA
33 BEII[ECTBA ra3a Mo €ro U3BECTHOMY bubmorexa HOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WJIN 00BEMY
Boruncnenust 00EMOB ra3oB 1o
34 YPAaBHEHUIO pEaKlMi Ha OCHOBE bubmmorexa [TOK
. . https://m.edsoo.ru/ff0d5708
3aK0Ha 00BEMHBIX OTHOIIICHUH Ta30B
15 ®u3nuecKrue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
16 CoctaB ocHoBanuii. [lonsarue 00 bubmuoreka [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBoputens.
37 HackllieHHbIE Y1 HEHACHIIIICHHBIC bubmuoreka [JOK
pactBopbl. MaccoBasi J0Jisl BEIECTBA https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padota Ne 5 o reme
13 «IIpuroroBnenue pacTBOpOB ¢ bubnnorexa [JOK
onpeAcNEHHON MacCOBOM 101EN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA
19 Kontponbnas pabota N2 o teme bubnuorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIaccuduKaius, Bbu6mmorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonmy4yenue u XuMHYECKHUE CBOMCTBA
41 KUCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHoBaHMsI: COCTaB, KIaccuuKars, bu6mmoreka [JOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne u XMMUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccuduxarus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonyuyeHnue u XxuMu4yeckue cBOWCTBa bu6nuorexa [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIaTypa,
46 CHOCOébII) o q)eHH;I XHMHquKHe bubmmorexa [TOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Tpaktuueckas padota Ne 6. Pemenne
47 SKCHEPUMEHTAJIBHBIX 33]a4 110 TEME bubnuorexa [IOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7¢c
COCIMHECHUI»
43 ['eneTnueckas CBSI3b MEXIY KJIacCaMHU bubnuorexa [JOK
HEOPraHUYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U CUCTEMAaTH3AIIHS bubmuoreka [JOK
3HAHUI https://m.edsoo.ru/00ad9cb2
KontponbHas pabora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa [TOK
. p https://m.edsoo.ru/00ad9¢ela
COCTMHEHU I
[TepBbie MOMBITKU KJIaCCU(PUKALIUU
bu6mmoreka [JOK
51 XUMUYECKUX A1eMeHTOB. [loHsATHe 0
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX AJIE€MEHTOB
[Tepronnueckuii 3aKOH 1
5 [Tepuonnueckas cucrema bu6mmoreka [{OK

XUMUYECKHX dj1eMeHToB 1. 1.
MenneneeBa

https://m.edsoo.ru/00adas52¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

bu6mmoreka [{OK

>3 Teprozbl, rpymIel, MOATPYITHI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnuorexa [JOK
sanep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000I0YCK
55 aToMOB 3JieMeHTOB [leproanueckoi bubnnorexa [IOK
https://m.edsoo.ru/00adabbc
cucremsl J[. 1. Mengeneesa
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA MO €T0 MOJIOKECHHIO B bubmuoreka [JOK
[Tepuonnueckont cucreme /1. W. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [1. bubnuoreka LIOK
N. MenaeneeB — y4€HbIi, M1€1aror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBHbliit ypok. O000IIECHNE 1
58 CI/ICTEM&TI/IBZEI/IH 3HaHI/n7IIlI / bubmorexa OK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
bu6mmoreka [IOK
39 Hormmast xuMmeckas cassp https://m.edsoo.ru/00adac34
60 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubmuorexa [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 KoBanentnas venomnsipHas bubnmorexa [JOK
XUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
62 Crenenp okncnemms https://m.edsoo.ru/00adae28
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK

peakiuu

https://m.edsoo.ru/00adb076
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bu6mmoreka [{OK

64 OKucnIUTENr U BOCCTAHOBUTEIHN 1 httos://m.edsoo.ru/00adb076
Kontponbnas pabota Ne4 o teme

65 «Crtpoenne atoMa. XuMHUYECKast 1 bubnuorexa [JOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
npoBepoyHas pabora

66 KoBanenTHast nossipHasi XuMuyeckas | bubmuorexa [IOK
CBA3b https://m.edsoo.ru/00adaab8
PesepBHeiit ypok. O600IIeHHE U

67 cHUCTeMaTH3aIlvs 3HaHUH 110 TeMe | bubmuoreka [JOK
«Ctpoenne atoMa. XuMHU4YeCKast https://m.edsoo.ru/00ad9cb2
CBSI3b)»

68 PesepBHelit ypok. O6o0mIeHue U | bubnunorexa [JOK
cUcTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

KoauugecTBO 4acoB

DJIEeKTPOHHbBIE
Ne undposbie
Tema ypoka Kontpoasubie | IlpakTudyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
[Ieproanueckuii 3aK0H.
| [lepnonuueckas cucrema | bubnuorexa [IOK
XUMHYeCKHX deMeHToB Jl. U. https://m.edsoo.ru/00adb59¢
MenneneeBa
3aKOHOMEPHOCTH B
) M3MECHECHUHU CBOICTB | bu6nmorexa [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOIOB
Knaccudukanus u
3 HOMEHKIATYDA 1 bubmuoreka [{OK
yp https://m.edsoo.ru/00adb7e2
HEOPTaHWYECKUX BEIIECTB
Bupgsl xumu4decko CBSI3U U
4 THUIIBI KPUCTAIIMYECKUX 1 buomorexa OK
. p https://m.edsoo.ru/00adbac6
pemeéToK
KonTtponbnas padora Nel mo
teme «IloBTOpeHue u
5 yrayOieHue 3HaHu! 1 1
OCHOBHBIX pa3esoB Kypca 8
KJ1accay
Knaccudukanus xuMuaeckux
. bubnuorexa [JOK
6 pEeaKIui Mo pa3IuyHbIM 1

IIpHU3HaKaM

https://m.edsoo.ru/00adbcb0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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https://m.edsoo.ru/00adbcb0

[TonsaTHe o ckopocTn
XUMHYECKON PEaKIUU.

bubanoreka [IOK

! [ToHsITHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
reTePOTeHHBIX PEaKIUsIX
IlonsATHE O XMMHYECKOM
paBHOBecuu. DaKkTOpHI,

2 BIIMSIIOIINE HA CKOPOCTh bubnuorexa [JOK
XUMHYECKON peakIuu U https://m.edsoo.ru/00adc28¢c
MOJIOKEHUE XUMHUYISCKOTO
paBHOBECHS

9 OKHCITUTEITBHO- Bbu6morexa [JOK
BOCCTAaHOBHUTEJIbHBIE PEAKLINU https://m.edsoo.ru/00adcade
Teopus dIEKTPOIIUTHIECKON

10 nucconnanuu. CUbHBIE U Bubmmorexa LIOK

https://m.edsoo.ru/00adcd68
ci1a0ble ANEKTPOJIUTHI

11 HoHHbIE ypaBHEHMS peakuui bubmmorexa LIOK

https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KHUCIIOT
1 OCHOBAaHUM B CBETE
12 peJCTaBICHUN 00 bubmmorexa LIOK

. https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUUECKON
JIACCOIMAIAN
XuMHUYECKUE CBOMCTBA COJICH

13 B CBETE MPEJCTABICHUH 00 bubnunorexa [JOK
ANEKTPOIUTUYECKOMN https://m.edsoo.ru/00add8b2
JIACCOIMAITAN

14 [TonsiTue o ruaponuse conen bubmmorexa LIOK

https://m.edsoo.ru/00add9d4

15 O6o0mmeHue u bubmuoreka [JOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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https://m.edsoo.ru/00add9d4

CUCTeMaTHU3alus 3HaHUU

https://m.edsoo.ru/00addd12

[IpakTuueckas padora Ne 1.

bubmuoreka [{OK

16 «Pemerme https://m.edsoo.ru/00addbfa
HKCTIEPUMEHTANIbHBIX 3a7a9»
KoHnTtponbHas padora Ne2 mo

17 TeMe «DJIEKTPOIUTHYECKAS bubnuorexa [IOK
aucconyanusg. XuMHUIECKUe https://m.edsoo.ru/00addecO
pEeaKIu B pacTBOPAX»
OO6mas xapakTepucTuka

18 rajoreHoB. XMMHUUYECKHE bubmorexa HOK

. https://m.edsoo.ru/00addfe2

CBOMCTBA Ha MpUMEpE XJIopa
XmopoBogopoa. ComnsiHast

19 KHCJIOTa, XUMHYECKHE bubmnoreka [IOK
CBOICTBA, MOJYYCHHE, https://m.edsoo.ru/00ade104
pUMEHEHUE
[Ipaktrueckas padota Ne 2 o

20 teme «[lonmydyenue consHoi bu6muorexa [IOK
KHUCIIOTBI, U3yUYEHHE €€ https://m.edsoo.ru/00ade348
CBOMCTB»
Brruucnenust no ypaBHEHUSIM

21 XUMHUYECKHUX PEaKLUi, eciu bubnuorexa LIOK
OJIVH U3 PEAreHTOB JI1aH B https://m.edsoo.ru/00ade488
n30bITKE

2 OO01mas xapakTepuCcTHKa bubnunorexa [JOK
anemeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnoTponHbIe MOI[I/I(bI/IKaI_II/II/.I. Bu6morexa LIOK

23 cepsl. HaxoxaeHue cepsl 1 e€

COEIMHEHUI B IPUPOJIE.

https://m.edsoo.ru/00ade64a
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XHWMHUYECKUE CBOMCTBA CEPBI

CepoBomopoi, CTpOeHHeE,

bubmuoreka [{OK

24 W3UMYECKUE U XUMHYECKHUE
¢ . https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunel cepol. CepHas

25 KUCIIOTa, (U3NYECKUE U bubnuorexa [IOK
XHUMHYECKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
MpUMEHEHNE
XUMHUYECKUE peaKIiuu,

JIe)KaIle B OCHOBE
IPOMBIIIJIEHHOTO CcI10c00a
26 MOJIYYEHHS CEPHOM KUCIIOTBI bubmmotera [JOK
y p ' https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHNE
OKPYXaroIIe Cpeabl
COCTMHEHUSIMU CEPBI

7 Berunciienue maccoBol 100U bubmuorexa [JOK
BBIXOJa MPOAYKTa peaKknu https://m.edsoo.ru/00adec8a
OO6mias xapakTepucTuka
37eMeHTOB VA-rpynnsl. A30T,

28 ACIIPOCTPAHEHUE B IPUPOE bubmorexa LOK
pactipoctp PHpOAE, https://m.edsoo.ru/00adecab
buznyecKue 1 XUMUIECKHE
CBOMCTBA
AmMmuak, ero pusnyeckue u

29 XUMHYECKHE CBOMCTBA bubmmorera [JOK

’ https://m.edsoo.ru/00adf004
MOJIy4YeHue U MPUMEHEHHE
[Ipaktrueckas padota Ne 3 o
bu6mmorexa [JOK
30 teMe «llomyyenue ammuaka,

W3yYEHHUE €ro CBONCTBY»

https://m.edso0.ru/00adf180



https://m.edsoo.ru/00ade802
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A3oTHas KACHIO0TAa, €€

31 bu3nYecKue 1 XUMHICCKUE bubmmorexa HOK
. https://m.edsoo.ru/00adf306
CBOIiCTBa
Hcnonp3oBanue HUTPATOB U
COJIEH aMMOHHS B KA4ECTBE

1 MHUHEPaIbHBIX yI00PCHHI. bubmmorexa [JOK
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adf518
OKpYXKaroIiei cpeubl
COCIMHEHUSIMH a30Ta
dochop. Oxcun dpocdopa (V)

13 u ¢pocdopHas KUCIoTa, bubmmorexa [IOK
bu3NYecKue U XUMHIECKUE https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4eHHE
Hcnons3oBanue GpochaToB B

14 KayecTBE MUHEPAJIbHbIX bubnuorexa [IOK
yaoOpeHuit. 3arpsi3HeHHe https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
Yraepon, pacnpocTpaHeHUE B

35 Hpnpgae, g)mnzec;l)/le u bubmmorexa [IOK

. https://m.edsoo.ru/00adfd9¢c
XHUMHAYECKHE CBOMCTBA
Oxkcunsl yraepoaa, ux
du3nueckre 1 XUMUYECKUE
36 CBOICTBa. DKOJOTNYECKUE Bubmmorexa LIOK
https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C
okcuaom yriepona (IV)
N bubmuoreka [{OK
37 YTOMBHAA KHCIIOTA 1 €€ COMH https://m.edsoo.ru/00ae006¢
18 [IpaxTuyeckas padora Ne 4 o bubnuoreka [IOK

teme "l[lonyyenue

https://m.edsoo.ru/00ae027¢



https://m.edsoo.ru/00adf306
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https://m.edsoo.ru/00adfd9c
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YTJIEKUCIIOro rasa.
KauecTBeHHas peakius Ha
KapOoHaT-uoH"

[TepBoHauanbHBIC TOHATHS 00

bu6mmoreka [JOK

39 OpPraHNYECKUX BEIECTBAX KaK
p m https://m.edsoo.ru/00ae054e
0 COCIMHEHUAX yTIepoia
40 K . bu6mmoreka [JOK
€MHHUH U €r0 COEUHEHUSI
p https://m.edsoo.ru/00ae080a
[IpaxkTuueckas padora Ne 5.
Pemmenue
41 bu6moreka [JOK
SKCIIEPUMEHTAIBHBIX 3274 I10
p N https://m.edsoo.ru/00ac0bf2
TeMe «Baxuelinine
HEMETAJUIBI U UX COEINHEHU
KonTtponbHasg padora Ne3 1o
4 p B Up bu6nmorekxa [JOK
TeMe «Baxueiimue
https://m.edsoo.ru/00ae0e18
HEMETAJUIBI U UX COEINHEHU
OO01mas xapakTepucTHKa
XUMHUYECKHUX DIIEMEHTOB —
MeTau1oB. MeTtaumaeckas
43 bu6mmoreka [JOK
CBSI3b U METaINYecKas
. https://m.edsoo.ru/00ael103e
KpUCTaJUTHYECKasi peméTKa.
dusnueckue cBOMUCTBA
METAJIOB
XHUMHUYECKHE CBOUCTBA
44 METAaJIJIOB. bu6mmoreka [JOK
DIEKTPOXUMHUICCKUAN PSITT https://m.edsoo.ru/00ael 156
HaINpsHKeHUH METAILIIOB
45 OO61mue criocoOb! MOTy4YeHUS bu6mmoreka [JOK

meTautoB. CIutaBbl.

https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae054e
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Brruncnenus no ypaBHEHHUSAM
XMMHMYECKHUX PEAKLHH, ECIIH
OJIMH U3 PEAreHTOB COACPKUT
IIPUMECHU

[TonsTHE 0 KOppO3UNK

bu6moreka [JOK

46 METAIIOB https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47 Wenorsie MeTanIEL httos://m.edsog)_.[ru/Oan14b2
43 OKcubl U THIPOKCUIBI bubnmnoreka [JOK
HATPUS U KAJIUS https://m.edsoo.ru/00ae14b2
49 [IlenouyHO3eMeNbHBIE METAILIBI bubnuoreka [IOK
— KaJIbIIUH U MarHui https://m.edsoo.ru/00ael5e8
50 Baxueiiime coenuaenus bu6mmoreka [JOK
KaJIbLIUS https://m.edsoo.ru/00ael5e8
51 O6o0mmeHue u )
CcHCTeMaTH3aIvs 3HAHUI
5 JKécTKoCTh BOJIBI M CIIOCOOBI bu6mmoreka [IOK
e€ ycTpaHeHus https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o
53 TeMme "JKECTKOCTH BOJBI U buGnnorexa [IOK
. " https://m.edsoo.ru/00aclae8
METO/IbI €€ yCTpaHEHHUS
54 AJTOMIEI Bbu6mmorexa [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA bubnuorexa [IOK
OKCHJIa ¥ THAPOKCHUAA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
36 Keneso httos://m.edsog)_.[ru/Oan1d86
57 OKcubl, TUIPOKCUIBI U COJIH bubnmorexa [JOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

xenesa (II) u xxenesza (11I)

https://m.edsoo.ru/00ae35e6

O06o061IEHNE U

58 .
cucTeMaTu3anus 3HaHUI
[TpaxTrueckas padota Ne 7.
Pemienue
59 SKCHEPUMEHTAIIbHBIX 33124 110 Bubnmorexa [IOK
p . https://m.edsoo.ru/00ae3de8
TeMe «BaxkHeiiine MeTamisl 1
WX COCTUHEHUS
Beruucienus no ypaBHEHUSIM
XUMUYECKUX PEAKLUH, ECIH
OJIMH U3 PEAreHTOB JaH B
60 I/I36BITK61:;/IJ'II/I COLEPIKUT bubmmorexa [IOK
P https://m.edsoo.ru/00ael1750
puMecH. BeranciieHus
MacCOBOM J10JI BBIXOJA
MPOJIyKTa PEaKInu
61 Ob6o061eHne u
cucTeMaTu3aius 3HaHUI
KonTtponbnas pabora Ne4 mo
62 Teme «BaxkHeilme MeTaibl 1
UX COECIUHEHUS
BemecrBa u matepuaisl B
63 IOBCEIHEBHOM KU3HU buGmnorexa [IOK
https://m.edsoo.ru/00ae3£50
YyeJI0BeKa
64 XUMHUYECKOE 3arpsI3HEHNE bubnunorexa [JOK
OKpYXAaIoIIEeH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHun bubmuorexa [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O6001eHIe bubnuorexa [JOK
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U CUCTEMAaTU3alus 3HaHUU

https://m.edsoo.ru/00ae0d0a

67 PesepBHeiit ypok. O600meHme | bubnunorexa [JOK
U cUcTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c¢
68 PesepBHblit ypok. O600611eHNE | bubnuorexa [JOK

H CUCTCMaTHU3alusa 3HAHHH

https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

68
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