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IMNOACHUTEJIBHASA 3AIINCKA

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

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

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

N3yuenue xumum:

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

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

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



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

JlanHbie HampaBleHUS B OOYYCHHHM XWMHH OOCCIECYMBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOTOo  mpeaMera, KOTOPBIA  SIBISETCS  MEJarorudecKu
aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKU XMMHUHU Ha ONpE/IeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I1I€T0 00pa3oBaHUsl OPUCHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUH, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUN
OPraHUYEeCKON XUMHUH.

CtpykTypa conepkaHus MPOrpamMMbl MO XUMHUU CPOPMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxoga kK €€ m3ydeHuro. CoaepKaHHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATHN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbBI TOHITHU O XUMHUYECKON
peakiuu. OO0€ 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 TPHUHIIUITY
MOCJIEIOBATEILHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUM
pPa3HOrO YPOBHS:

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

— [lepuonnueckoro 3akona /1. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUsI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpeACTaBICHUM 00 HIEKTPOJIUTHYECKOM JUCCOLMAIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OSMIIUPUYECKH
TIOJTYYCHHBIX U OCMBICIICHHBIX (DAKTOB, PA3BUBAIOTCS MOCJICIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSS (QYHKIMKA OOBACHEHHS] M MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYy4YCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHne mporpaMmbl 1O XHMHH CIIOCOOCTBYET  (hOPMHUPOBAHUIO
MIPEJCTABJICHNUS] O XUMHAYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
e€ CHCTEMHOW NpPHUPOAbI, IIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUIO W
METOJIaM TIO3HAaHUSI B Hayke. M3ydeHHe XUMHHM NPOUCXOJIUT C TPHUBICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MnpeaMeToB: «OKpyk arooluid MUp»,
«buonorus. 5—7 knacce» u «PuU3nKa. 7 KIaccy.

[Ipy wu3ydyeHHUH XUMHUU TNPOUCXOAUT (PopMUpOBaHME 3HAHUN OCHOB
XUMHUYECKOM HAayKu Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKON
NEATEIbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYpHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBl XUMUYECKHX
3HAaHUN — Ba)KHEUIINX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUSCKHUX ITOJOKCHHM,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNM K HAy4YHbBIM METOJaM T[IO3HAaHUS TPU U3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-IIO3HABATCIIBHOW M Y4YEOHO-HCCIIeI0BATEIbLCKON
NESATETPHOCTH, OCBOCHHMHM TIPAaBMJI OE30MaCHOTO OOpaIlleHHs C BEIIeCTBAMH B
ITOBCEHEBHOM KU3HU.

[Ipu M3yyeHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl BaXXKHOE
3HAYCHHE NMPUOOPEITH TaKUe TSN, KaK:

— (dopMHupOBaHHE WHTCIUICKTYaJdbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PEIICHUH,
CIIOCOOHOM aIaNTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

—  HamNpaBJICHHOCTh OOyYeHUS Ha  CHCTEeMAaTHYECKOE MPHOOIIEeHUE
00ydJaronmxcsi K CaMOCTOSATEILHON IT03HABATCIIBHOW JICATEIIbHOCTH, HAyYHBIM
MeTOJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecIieueHUe YCIOBUM, CIIOCOOCTBYIOMNUX MTPHUOOPETEHHUIO 00YYaIOIIUMUCS
OTBbITa PAa3HOOOPA3HON NEATEIHHOCTH, MO3HAHWS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINI), WUMEIOIMNX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3ITUYHBIX BUJIOB JACSITEIBHOCTH;

— ((dopmupoBanue oOmeld (QyHKIIMOHATBHOW W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHITH U OICHUBATH SIBICHUS
OKPY>KaIOIIeT0 MHpA, WCIOJIb3Ysl 3HAHUS U OIBIT, MOJYYEHHbIE MPU HU3YUYEHUU
XUMUHU, TPUMEHATh HMX TMPH PEIICHHH MpoOjeM B ITOBCEIHEBHOW KU3HHU U
TPYZIOBOU JIEATEIBHOCTH;

— ¢dopMmupoBaHHe y OOyYaOMMXCA T'yMAaHUCTHYECKUX OTHOIICHHMA,
MOHVUMAaHUS IIEHHOCTH XUMHUYCCKUX B3HAHWK IS BBIPAOOTKH OSKOJOTHUYCCKU
1eaecooOpa3HoOro MOBEACHUST B OBITY W TPYJIOBOM JEATEIBHOCTH B IEJISIX
COXpaHEHUS CBOETO 3/I0POBBS M OKPYKAIOIIEH TPUPOTHON CPEIbL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NPO(HIIS W HANPABJICHHOCTH JATbHEUIIErO
00yueHus.

OO6miee YuCIO dYacoB, OTBEAEHHBIX IS HM3YYCHHUS XUMHUHW Ha YPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHusi, coctapisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 4yacoB (2 yaca B HEZIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

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

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

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

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

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

Xumuueckuii IKcnepumenm:

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

BaxHeilmne npeacTaBUTe/ Il HEOPraHMYECKUX BelecTB

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



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

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

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

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

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

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

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

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

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

I'eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumenm:

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



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

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

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

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

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

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

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

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

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

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpas3lOB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJAEHUCTBUE
TUAPOKCUAA LHMHKA C PACTBOPAMHU KHUCJIOT M UIENOYEH, NPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakiyu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemmuoie ceéazu



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

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

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

buonorus: dorocunres, apixanue, ouocdepa.

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

9 KIIACC

BemmecTBo U XMUMHYeCKasi peaKus

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

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

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

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

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

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



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJIa
AJIEKTPOHHOrO OanaHca.

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

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

Xumuueckuii IKcnepumenm:

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

HeMeTaJnibl U X COeIMHEHU S

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

Ob6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (u3NYECKUEe CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/a U Cephbl. AJUIOTPOITHBIE MOAU(PHUKAIIMN KUCIOPOa
U ceppl. XumMudeckue cBoilicTBa cepbl. CepoBOmOpO, CTpoeHHE, GU3HUECKUE U
XuMHuueckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, (Qusnueckue U XUMHYECKHE CBOMcCTBa (0OmIMEe Kak
MPEICTaBUTENA Kjacca KHCIOT W chenupuieckne). XHUMHUYECKHE DPEaKIluy,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCcO0a MONYYEHUS CEPHOM KHCIOTHI.
[Ipumenenue ceproi KUCIOThl. COMM CEpHOW KUCIIOTHI, KAUECTBEHHAs peaKlMsl Ha



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

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

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

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

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



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

Xumuueckuii IKCnepumenm:

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

MeTaJibl U MX COeIMHEHU S

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

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



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

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

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

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

Xumuueckuii IKCnepumenm:

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

XUMHA U OKPYKAKIIaA cpeaa

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

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

Xumuueckuii IKcnepumenm:

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

Mescnpeomemmnuie ceasu



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

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

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

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

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



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

JINUHOCTHBLIE PE3YJIBTATHBI

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

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

1) mIaTpUOTHYECKOTO BOCIIMTAHMS:

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

2) rpaKIaHCKOr0 BOCIIUTAHUS:

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

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

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

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



JUTEPATYPOU, JIOCTYMHBIMA TEXHUYECKHUMH CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

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

4) popMupoBaHHs KYJIbTYPbI 310POBbSI:

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

5) Tpy10BOr0 BOCIMTAHMS:

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

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

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

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

METANPEJMETHBIE PE3YJIBTATBI

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



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

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE JeHCTBUS

Ba3oBble Jijoruyeckue AeiicTBUA:

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

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

ba3oBble uccieaoBarTe/bCKHeE AeiiCTBUSA:

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

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

Pabora c nndopmanueii:

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



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

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

KoMMyHHMKATHBHBIE YHMBeEpPCAJbHbIe YueOHbIe 1eiCTBHUA:

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

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

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

PerynsiTuBHBIE YHMBepcaJbHbIe y4eOHbIe AeHCTBUSA:

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

MNPEIMETHBIE PE3YJIBTATHBI

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



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

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

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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



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

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

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

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

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



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosamnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB u JyeKTpoHHbIE (LM poBbLIE)
KounTtpoJbHbie IIpakTHYeckue
n/n TeM IPOrpaMMBbI Bcero o0pa3oBaTejibHbIE pecypchl
padoThbI padoThI
Pa3znea 1. IlepBoHayaibHble XUMHYECKHE OHSATUSA
Xumusi — BaKHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubmmoreka [JOK

' MIPaKTHYECKON NeATEIbHOCTH https://m.edsoo.ru/7f41837¢c

YeJI0BeKa

12 BemtectBa 1 xXuMu4deckue 15 | bu6nuoreka [JOK

’ peakuuun https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 20

Pa3znen 2. BaxHeillnne npeacTaBUTe 1M HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. Ilonsitue 6 bub6nuorexa [IOK

' 00 okcHIax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonsatue o kuciorax 2 1 bub6nuoreka [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonstue 06 5 1 1 bu6mmoreka [JOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIC KJIaCCHI 1 | 1 bu6mmoreka [IOK

’ HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazneny 30

Paspnen 3. Ilepnoanueckuii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 31eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
XuMmnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[Tepuoanueckuii 3aKOH U

31 [lepuoauueckas cuctema 7 bu6mmorexa [IOK
' XUMHYECKHUX 31eMEeHTOB /JI. . https://m.edsoo.ru/7f41837¢
Menneneesa. CtpoeHue aroma
XuMuueckas CBS3b. BuG OK
3.2 OKHCIIUTEILHO- 8 nomorexa I
https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIC PEAKIIUH
bu6mmoreka [IOK
4! 15
TOTO TO pasaey https://m.edsoo.ru/7f41837¢
PesepBHoe BpeMs 3 bubnmorexa [IOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Kontpoannsl | IIpakTHuyeckue
NPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoThI
pecypcsbl
Pa3pen 1. BemecTBo U XUuMHYeCKHe peaKIIun
11 [ToBTOpeHue u yriayOnenue 3HaHUN 5 | bubnuorexa [JOK
’ OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
’ peaKiuii https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTUYECKAs JUCCOLUAIIHSL. 2 | 1 bubnmnoreka [JOK
' XUMHYECKHE PEAKLIUH B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3gen 2. HemeTa/sIbI M UX COeTUHEHU ST
21 OO01mmas XxapakTeprucTHKa XUMHUIECKUX 4 1 bubnmnoreka [JOK
' anemeHToB VIIA-rpymmsl. ["agorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepruCcTUKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u e€ 6 bubmmorexa [TOK
' PyTHEt. £-ep https://m.edsoo.ru/7f41a636
COCIMHEHHUS
OO01as XxapakTepruCcTUKa XUMUYECKUX
23 aneMeHTOB VA-rpynisl. A30T, pochop u ux 7 1 Bubmmorexa LHOK
' 24 ’ p https://m.edsoo.ru/7f412636
COCTMHEHHUS
OO1as XxapakTepruCcTUKa XUMUYECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon u 8 | 2 Bubmmorexa [IOK
’ . py ' poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETMHEHUS



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

Uroro no pazgeny

25

Pa3zgea 3. MeTaaabl M UX COeIUHEHU S

3.1 OO01mue cBoiicTBa METAIIOB 4 E:jg;ﬁf;igﬁif4m636
bubnuorexa HOK
32 Bakueiinme MeTauibl U UX COSTUHEHUS 16 http65: / /:I)L: dsogra 76412636
Uroro no pazneny 20
Paszpnen 4. Xumus u okpy:xaomas cpeaa
4.1 BemectBa u MmaTepuansl B )KM3HU YEJIOBEKA 3 Bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PesepBHOE Bpems 3 bubmmorexa [OK
https://m.edsoo.ru/7f41a636
OBULIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68



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




IHOYPOYHOE INVTAHUPOBAHUE

8 KUIIACC
KoaunuyectBo 4yacos DJIEKTPOHHBIE
Ne Jlara nuppoBkIe
Tema ypoxa Kontpoabnbie | IlpakTuueckue p
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI pecype

| [Ipeamer xumun. Posib XuMUM B KU3HH | 06.09.202 bubnunorexa LIOK
JeoBeka. Tera u BelecTsa 3 o https://m.edsoo.ru/ff0d210c
[TonsiTue 0 MeTogax MO3HAHKS B bubmuoreka [JOK

2 1 .09.202
XUMHUHU 27 09.20 https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna

3 paboTel B m1abopaTopun U MpUEMBI | ) 13.09.202 bu6mmoreka [JOK
obpaineHus ¢ 1ab0paToOpHBIM 3 o https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM)

4 Yucteie BemecTBa U cmecu. CriocoObl | 14.09.202 bubnuorexa [JOK
paszeneHus cMecei 3 T https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2 BuG OK

5 «Pa3nenenune cmeceil (Ha mpumepe 1 1 20.09.202 htI'/[I :/I;I;T:;(;(];[m T
OYHCTKH MIOBAPEHHOMN COJIN)» 3 — '

but6mmoreka [IOK

6 A 1 21.09.202

TOMBT M MOJICKYIIHL 3 ? https://m.edsoo.ru/ff0d2a6¢c

. XHUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubnuorexa [JOK

(CMBOJIBI) XUMHYECKHX JIEMEHTOB 27.09.202 https://m.edsoo.ru/ff0d2be8



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

XUMHUYECKUE YPaBHEHUS

3

bubnunorexa LIOK
I1 28.09.202
8 POCTBIE U CIIOXHBIE BELIECTBA 38 09.20 hitps://m.cdsoo.ru/fl0d2a6e
bubmunorexa LIOK
A - 4.10.202
? TOMHO-MOJICKYIBIPHOC YHEHHE g 0.20 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. Bu6 110K
ubnmoTexa
1 X .B .10.202
0 umHueckas popmyna. BaieHTHOCTD 05.10.20 hitps://m.cdsoo.ru/fl0d2cac
ATOMOB XUMHUYECKHUX JIEMEHTOB 3
1 OTHoOcuTeNbHAs aTOMHAs Macca. 12.10.202 bu6nuoreka [IOK
OTHOCUTENbHAS MOJICKYJISIpHAsI Macca 3 o https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 1071 XHMHYECKOTO 18.10.202 bubmuotexa [JOK
3JICMEHTA B COCIMHECHUU 3 https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTBa. Modb. 19.10.202 bubnuotexa [JOK
MogsipHas macca 3 https://m.edsoo.ru/ff0d5230
14 ®u3nuecKnue 1 XUMHYECKHUE SIBJICHUS. 75.10.202 bubnuotexa [JOK
XuMuyeckas peaxius 3 https://m.edsoo.ru/ff0d37fa
15 [Tpusnaku u ycnomxmv MIPOTEKAHUS 26.10.202 bubmmoreka LIOK
XUMHUYECKUX PEaKLIUU 3 https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. 08.11.202 bubmmoreka [JOK

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

Brrancnenus KOJIM4YECTBA, MaCChbl

bubmnoreka LJOK
17 09.11.202
Bemecnvaa 10 YPaBHEHUSIM XUMHUYECKHX https://m.edsoo.ru/f0d5708
peakiuii 3
Knaccubukarmsa XUMAYECKUX peaKIui
18 (coe I/IH(EHI/I}{ A3JI0KCHUS ’ 15.11.202 bubmmorexa [IOK
a b : A hitps://m.edsoo.ru/ff0d3f34
3aMeIIeHHsI, 0OMEHA) 3
M. B. JIoMOHOCOB — y4€HBIN- Bu6 110K
HOJINOTEKA
1 . 16.11.202
? SHIHKTIoNEHCT. ObodueHHe 1 0-11.202 1 pse//m.edsoo.ru/ff0d40c4
cUCTeMaTu3alus 3HaHu| 3
20 KonTponbnas padora Nel no Teme 2911.202 Bubmuoteka [JOK
«BelecTBa 1 XUMHUYECKHE PEAKIII 3 T https://m.edsoo.ru/ff0d4290
Bo3agyx — cmech razos. Cocras
21 Bo3yxa. KHCIopo — 5eMeHT 1 2311202 | bubmorexa HOK
Ayxd. pos T https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H 3
dusnueckue U XUMUYECKUE CBOMCTBA Bu6 110K
noImoreka
22 29.11.202
KHCII0pOAa (peakiui okucnenus, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcugax 3
CnocoOsI MoNTy4eHUs KUCIOopoia B
23 J1a00PATOPUHU U IIPOMBIIIIEHHOCTH 30.11.202 bubmmorexa TIOK
patop P ' T https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciaopona 3
TennoBoii 3G PeKT XUMUIECKON
24 peaKuuu, MOHATHUE O 06.12.202 bu6nuoreka [IOK
TEPMOXUMUYECKOM YpaBHEHUH, DK30- U 3 https://m.edsoo.ru/ff0d4790
DHIOTEPMUYECKUX PEAKIIUIX
TomnuBo (HedTh, yroiab U METaH).
25 3arpsi3HeHHE BO34yXa, CIIOCOOBI €ro 07.12.202 bubmmorexa TIOK
p Ayxd, o https://m.edsoo.ru/ff0d4c4a
MpeA0TBpALECHUS 3



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
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

[IpakTuueckas padota Ne 3 o Teme

bubmnoreka LJOK
26 «ITonyuenue u CO(EI/IpaHI/Ie KHUCJI0pO/Ja, 13.12.202 hitps://m.cdsoo.ru/f0d4ac?
U3y4EHUE €r0 CBOMCTBY» 3
7 Bomopoa — aneMeHT u rpoctoe 14.12.202 bu6mmoreka [JOK
BellecTBo. HaxoxkaeHue B mpupoie 3 o https://m.edsoo.ru/ff0d4dd0
)3 dusnyeckue U XUMUYECKHE CBOMCTBA 20.12.202 bubmunorexa LIOK
Bos0poa. [IpuMeHenue Boopoaa 3 T https://m.edsoo.ru/ff0d4dd0
bubnunoreka LIOK
29 I1 21.12.202
OIUITHE O KUCIOTAX | COMAX 3 https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI MoTy4eHHs BOOPOIa B 2712.202 bubnmnoreka [JOK
nabopaTopuu 3 https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padora Ne 4 mo Teme Bu6 110K
ubnmoTexa
31 I1 0 28.12.202
(«otyserme i covaaHI/Ie BOAOPOAa, https://m.edsoo.ru/ff0d4{42
M3y4YEHUE €r0 CBONCTBY 3
30 MomnsipHblii 00bEM ra30B. 3aKOH 10.01.202 bu6nuorexa [IOK
ABoraapo 4 https://m.edsoo.ru/ff0d542¢
Breruucienus 06b€Ma, KOIU4YeCTBa BuG 110K
nonuoTexa
33 11.01.202
BOMIECTRA Ta3 O €10 H3BeCTHO_1_V[y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY 4
Brruncnenus 006EMOB ra3oB 1Mo Eub 110K
noIMoTeKa
34 17.01.202
ypa]iHeHHm peartin I\{,a OCHOBE Sarona https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH ra30B 4
35 duzndeckne U XUMAYECKUE CBOMCTBA but6mmoreka [IOK



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

BOJIbI 18.01.202 https://m.edsoo.ru/ff0d587a
4
36 CocraB ocHoBanui. [lousarue 00 24.01.202 bubnuorexa [{OK
WHAWUKATOpax 4 https://m.edsoo.ru/ff0d59¢2
Bopa xak pactBoputens. HachlleHHbIe
37 " H)ZHacmpeHng aCTBOPBI B 25.01.202 bubmorexa [IOK
= P PEL T https://m.edsoo.ru/ff0d5b40
MaccoBast 10151 BEIIECTBA B PACTBOPE 4
[IpakTuyeckas padora Ne 5 o reme
«IIpuroToByiieHre pacTBOPOB C bubmmnoreka [JOK
38 . . . 31.01.202
OIPEIENIEHHON MaCcCOBOM JOJIEN 4 https://m.edsoo.ru/ff0d5Seba
pacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast padora Ne2 o treme 01.02.202 bubnuoreka [JOK
«Kucnopoa. Bogopoxn. Boga» 4 https://m.edsoo.ru/ff0d6342
40 Oxkcupel: cocTaB, KacCu(pUKAIINS, 07.02.202 bu6mmoreka [IOK
HOMEHKJIATypa 4 https://m.edsoo.ru/ff0d664e
[TonyueHue n XMMUYECKHUE CBOMCTBA Eu6 110K
nbnmoTexa
41 .02.202
KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 08.02.20 hitps://m.edsoo.ru/fOd664e
OKCHJIOB 4
4 OcHoBaHMsI: COCTaB, Ki1accudukarus, 14.02.202 bu6mmoreka [IOK
HOMEHKIIATypa 4 https://m.edsoo.ru/ff0d67ca
43 HonyquHve 1 XMMUYECKHE CBOKCTBA 15.02.202 bubnuotexa [JOK
OCHOBaHUM 4 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiiaccudukanms, but6mmoreka [IOK
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HOMEHKJIaTypa 21.02.202 https://m.edsoo.ru/ff0dfee2
4
45 [TosrydyeHne U XuMHUYEeCKUE CBOWCTBA 29.02.202 Bbu6muoreka [JOK
KHCJIOT 4 https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATYpa,
46 cnoco((SLII) nl([)n q)eHI/m XHMHqZIc)KHe 28.02.202 bubmorexa HOK
. Y ’ o https://m.edsoo.ru/00ad9474
CBOMCTBa 4
[IpaxkTuyeckas padora Ne 6. Perenue
47 AKCIEPUMEHTAJIbHBIX 3aa4 110 TeEME 29.02.202 bu6muoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKUX 4 https://m.edsoo.ru/00ad9b7c
COETMHEHUIN
r
43 E€HETUYECKasl CBSI3b MEX]TY IfﬂaccaMH 06.03.202 bubnmnoreka [JOK
HEOPTaHWYECKNUX COCTUHECHUH 4 https://m.edsoo.ru/00ad9a50
0606
49 0 HjeHHe Y cUCTeMaTu3alus 07.03.202 bubnuorexa [JOK
3HAHUU 4 https://m.edsoo.ru/00ad9cb2
Kontponbhas padora Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTAHUYECKUX 13.03.202 bubmorexa [OK
i, P o https://m.edsoo.ru/00ad9ela
COeIUHEHUN 4
[TepBble MOMBITKH KIacCUPUKAITUU
51 XAMHUYECKHX 3JIeMeHTOB. [ToHsiTHE O 14.03.202 bubmorexa [OK
i o https://m.edsoo.ru/00ad9ffa
IPYIax CXOJHBIX 3JIEMEHTOB 4
[lepuoanueckuii 3aKOH U BuG OK
52 [lepuoauueckas cucteMa XUMHUUYECKUX 20.03.202 nommotexa L
https://m.edsoo.ru/00ada52c
aneMmenToB /. 1. MenneneeBa 4
53 [lepuonapl, rpynibl, HOATPYIIIBI bubnuotexa [JOK
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21.03.202 https://m.edsoo.ru/00adas2c
4
54 Crpoenue atomoB. CocTaB aTOMHBIX 03.04.202 bubnmoreka [JOK
anep. M3oronsl 4 https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI0UEK BuG OK
55 aToMOB 3J1ieMeHTOB [lepuoanueckoit 04.04.202 nomorexa I
https://m.edsoo.ru/00adabbe
cuctemsl J1. 1. Menaeneera 4
XapakTepucTuka XUMHIECKOTO
56 AJIEMEHTA T10 erf) TTOJIOKEHHUIO B 11.04.202 bubmuoreka [{OK
ITepuonnueckoint cucreme /1. U. 4 https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUTSL pa3BUTHS HayKH U nipakTuku. 1. U. 17.04.202 bubnmnoreka [JOK
MeHeneeB — yu€HBIi, TIeIaror u 4 o https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIEKTPOOTPULIATEIBHOCTh AaTOMOB 18.04.202 bubnuoreka [JOK
XUMHUYECKHUX JIEMEHTOB 4 https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 nu 24.04.202
OTHAL XUMHHCCKA CBASE 4 https://m.edsoo.ru/00adac34
K
60 OBAJICHTHAS MOJIIpHAs XUMUYECKas 25.04.202 bu6nuorexa [IOK
CBsI3b 4 https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenosipHasi XuMu4eckas 01.05.202 bu6nuorexa [IOK

CBA3b

4

https://m.edsoo.ru/00adaab9
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bubmnoreka LJOK

62 CTelneHs OKUCIIEHUS 1 02.05.202
4 https://m.edsoo.ru/00adae28
63 OKHCITUTEITEHO-BOCCTAHOBUTEIIHHBIC | 08.05.202 bubmuoreka [JOK
peakuuu 4 https://m.edsoo.ru/00adb076
bubmunorexa LIOK
4 1 .05.202
6 OKHUCIUTEIN U BOCCTAHOBUTEIN 29 05.20 hitps://m.cdsoo.r/00adb076
KonTtponsHast pabora Ne4 o reme Bu6 110K
HOJINOTEKA
. X 1 15.05.202
65 «Ctpoenne atoMa. XuMHU4YECKast 5.05.20 https:/m.cdsoo.ru/00adbast
CBS3b» 4
66 PesepBHbIit ypoxk. 0606111eHHe u | 16.05.202 bubnmnoreka [JOK
cUcTeMaTu3alus 3HaHu 4 https://m.edsoo.ru/00adb33¢c
67 Pe3epBHbIit ypoxk. 0606111eH1/1e u | 29.05.202 bu6mmoreka [IOK
CHUCTEeMaTu3alus 3HaHU! 4 https://m.edsoo.ru/00ad9cb2
68 PesepBHbIil ypoxk. O6o6iueH1/1e u | 3.05.202 bu6muoreka [JOK
cUcTeMaTu3alus 3HaHUU 4 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KJIACC

Koan4yecTBo 4acos DJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTuueckue p
n/n Bcero U3YYCeHUS o0pa3oBaTte/ibHbIE
padoThbI padoThI
pecypcsl
Ilepronrueckuit 3aK0H.
IIepnoanueckas cucrema
i pUOIUY 1 CUCTEM 1 04.09.202 bubnunorexa LIOK
XUMHYECKHX 3eMeHToB /1. W. 3 https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
2 CBOMCTB XUMUYECKHUX AJIEMEHTOB 1 07.09.202 Bubmmorera [JOK
. o https://m.edsoo.ru/00adb6b6
HEPBBIX TPEX MEPUOIOB 3
3 Knaccudukanus 1 HOMEHKIAaTypa 1 11.09.202 bu6muoreka [IOK
HEOPTraHMYECKUX BEIICCTB 3 o https://m.edsoo.ru/00adb7e2
Buabl XMMUYECKON CBSA3U U TUIIBI
4 i\ : 1 14.09.202 bu6mmoreka [IOK
KPUCTAJUINYECKUX PELIETOK 3 https://m.edsoo.ru/00adbac6
KoHnTtponbhas padora Nel o teme
5 «IToBTOpEHUE U yriayOsieHne 3HaHuM 1 1 18.09.202
OCHOBHBIX Pa3/IeJIoB Kypca 8§ Kiaccay 3
6 Knaccudukanus XumMuaeckux 1 1.09.202 bubnuorexa [JOK
peaKIui Mo pa3InyHbIM TPU3HAKAM 3 o https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMHYECKOM Bu6 OK
7 peakuuu. [ToHSITHE O TOMOTE€HHBIX U 1 25.09.202 nbamotexa L
https://m.edsoo.ru/00adbe9a
TE€TEPOrE€HHBIX PEAKIIMIX 3



https://m.edsoo.ru/00adb59e
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IMToHgaTue 0 XUMHUYECKOM
paBHOBecHH. DaKTOPHI, BIUSIOIIIE

but6mmoreka [IOK

8 i 28.09.202
Ha CKOPOCTh XUMHUUYECKOU PEAKIINH U https://m.edsoo.ru/00ade28e
MOJIOKEHUE XUMUYECKOTO 3
paBHOBECHS
0) -
9 KUCIIUTETHLHO-BOCCTAHOBUTEHLHBIE 02.10.202 bu6mmoreka [IOK
peaxkuuu 3 https://m.edsoo.ru/00adcade
Teopust 3IEKTPOIUTUYECKOMN BuG 110K
nOIMOoTEKA
10 .C 0 05.10.202
AMCCOUHATIHI. LAUTRHBIC H CTADRIC https://m.edsoo.ru/00adcd68
BJIEKTPOIUTHI 3
bu6moreka [JOK
11 " i 09.10.202
OHHPIC YPABHCHHA PEaitiitit 3 https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHUH B CBETE MPEACTABICHUI 12.10.202 bubmmoreka [JOK
00 3JIEKTPOIUTHYECKOM 3 o https://m.edsoo.ru/00add5d8
JIUCCOITHAITIT
XUMHUYECKUE CBOMCTBA COJIEN B BuG 10K
nOIMoTEKA
13 i1 00 16.10.202
CROTE TIPCICTARIEHNH O https://m.eds00.ru/00add8b2
AJIEKTPOJIUTUYECKON JUCCOIHAITIHT 3
bubnunorexa LIOK
14 I1 i 19.10.202
ORATHE O THAPOIHSE coTeH 3 https://m.edsoo.ru/00add9d4
15 0606H;ICHI/IC Y CHUCTeMaTH3aIlus 23.10.202 bubmuoreka [{OK
3HAHUU 3 https://m.edsoo.ru/00addd12
16 [IpakTuueckas padora Ne 1. bubmmorexa [JOK



https://m.edsoo.ru/00adc28c
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«Perrenne 3KCepUMEHTATBHBIX 26.10.202 https://m.edsoo.ru/00addbfa
3agauy» 3
KonTponbnas pabora Ne2 no teme
bubnunoreka LIOK
17 «DNEKTPOIUTUYECKAS] TUCCOITAALIHS. 09.11.202
https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKLIUN B PACTBOPAX» 3
OO0m1as XxapakTepuCTHKa rajJoreHoOB.
18 XI/II;:I/IIICCKF:/IG CBEﬁCTBa Ha MpUMeEpe 13.11.202 bubmorexa [IOK
puMep o https://m.edsoo.ru/00addfe2
XJopa 3
Xnoposogopoa. ConsiHast KUCIIOTa,
19 XI/IMII/:IIGCEHS CﬁOﬁCTBa MOJTy4YECHHE 16.11.202 bubmorexa [IOK
» Oy ’ o https://m.edsoo.ru/00ade104
MpUMEHEHNE 3
[IpakTuueckas padota Ne 2 o reme
20 «ITonyueHne COJITHON KHUCIOThI 20.11.202 Bubmmorera [IOK
Y . ’ o https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBONUCTB» 3
Brriuncnenus no ypaBHeHUSIM
21 XAMHUYECKUX PEaKIUid, €CJIM OJUH U3 23.11.202 bubmorexa [OK
pearti, A o https://m.edsoo.ru/00ade488
pEareHToB JaH B U30bITKE 3
06
” 11asi XapaKTEepPUCTHKA HJIIEMEHTOB 27 11.202 bu6nuorexa [IOK
VIA-rpynmnst 3 https://m.edsoo.ru/00ade64a
AnnoTtponHsie MOIU(MUKALIUY CEPBI.
” Haxoxnenue cepbl U €€ COeTMHEHU I 30.11.202 but6mmoreka [IOK
B pHrpojie. XMMUYECKHE CBONCTBA 3 o https://m.edsoo.ru/00ade64a
cepbl
C
24 €pOBOAOPOL, CTPOCHHE, ) 04.12.202 bubnuotexa [JOK
¢du3nueckre U XMMUYECKHe CBOMCTBA 3 https://m.edsoo.ru/00ade802
25 Oxcunpl cepol. CepHas KUCIIOTA, bubnuotexa [JOK
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bu3nYecKue 1 XUMHUIECKUE 07.12.202 https://m.edsoo.ru/00adea28
CBOICTBA, IPUMEHEHHUE 3
XHUMHUYECKUE PEAKLINH, JIEKAIINE B
OCHOBE MPOMBIIIJIEHHOTO CIoco0a
MOJIyYEHUSI CEPHOU KUCIIOTHI. b K
26 Y P 1112202 | Dubmorexa LlO
XUMHUYECKOE 3arpsi3HEHUE 3 https://m.edsoo.ru/00adec8a
OKpPY’KaoIIeH cpeibl COeUHEHUSIMU
cepbl
Beruucnenue MaccoBOM J10JIM BBIXO/1a b K
27 it )i\ 14.12.200 nomroreka 11O
MPOAYKTA PEAKIUU 3 https://m.edsoo.ru/00adec8a
OO0m1as XxapaKTepucTHUKa JIEMEHTOB
VA-rpynmsl. A30T, b K
28 by 18.12.202 | Duomorexa IO
pacrpocTpaHeHue B IPUPOLE, 3 https://m.edsoo.ru/00adeea6
buznyeckue 1 XuMUIECKIe CBONCTBA
AMMUak, ero puznyeckue u
. bubnuorexa [JOK
29 XMMHYECKHE CBOMCTBA, MOJYYEHUE U 21.12.202
https://m.edsoo.ru/00adf004
MIPUMEHEHUE 3
[IpakTuueckas pabora Ne 3 o Teme
30 «ITonyuenne ammuaka, U3y4eHue €ro 25.12.202 bubmorexa [IOK
o 1Y o hitps://m.eds00.ru/00adf180
CBOMCTB» 3
AzoTHa cJioTa, €€ hu3nyecKue
31 THasi KUCTT Tv busnueckue u 78.12.202 Bu6muoreka [JOK
XAMWYECKHE CBOMCTBA 3 https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH
1 aMMOHHUS B KQUECTBE MUHEPATbHBIX 11.01.202 bubmmoreka [JOK
yaoOpeHuit. XuMu4deckoe 4 T https://m.edsoo.ru/00adf518

3arpsA3HEHUE OKPYKAIOIIEH CpeJibl
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COCAMHCHUSIMHU a30Ta

®dochop. Okcun dhocdopa (V) u

bubnunorexa LIOK
15.01.202
33 docdopHas KHCH?Ta, busnueckue u 5.01.20 https://m.cdsoo.rw/00adf6sa
XUMHUYECKHE CBOHCTBA, MTOTYICHHE 4
Hcnons3oBanue pochaTos B
34 KaueCTBE MHHEPAIBHBIX yI00pEHUH. 18.01.202 bubnmnoreka [JOK
3arpsi3HEHHE PUPOIHOM CPEIbI 4 o https://m.edso0.ru/00adfc20
docharamu
Yraepona, pacnpocTpaHeHHE B
35 npu E Ie[ g)mnlt){ecxie U XUMUYECKHE 22.01.202 bubmmorexa LIOK
P P e o https://m.edsoo.ru/00adfd9c
CBOICTBa 4
Oxkcunsl yraepoaa, ux pusudeckue u
36 XHMUYCCKHE CBOMCTBA. 25.01.202 bu6mmoreka [JOK
DKOJOTUYECKHE MTPOOIEMBI, 4 https://m.edsoo.ru/00adfebe
CBs3aHHbIE C OKcUIoM yraepoaa (IV)
bubnuorexa [JOK
37 v & 29.01.202
FOMbHAT KHCTOTA 7 €¢ corn 4 https://m.edso0o.ru/00ae006c
[Ipaktuueckas padora Ne 4 mo Teme
38 "IlosrydyeHune yriekucioro rasa. 01.02.202 bubnuorexa LIOK
KauectBenHnas peaxiyst Ha KapOOHaT- 4 https://m.edsoo.ru/00ae027¢
noH"
[TepBoHauanbHbIC TOHATHUSA 00 Eus 10K
nbnmoTexa
.02.202
39 OpraHMYECKUX BEILIECTBAX KaK O 05.02.20 hitps://m.edsoo.r/00ac054e
COEIMHEHUSX Yriaepoaa 4
40 Kpemnuii u ero coenunenust 08.02.202 bubmorexa [OK

4

https://m.edsoo.ru/00ae080a
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[IpakTrueckas padota Ne 5.

Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4

bu6mmoreka [IOK

41 12.02.202
o teme «BaxxHeue HeMeTaibl 1 4 https://m.edsoo.ru/00ae0bf2
UX COCTMHEHUS
Kontponbnas padota Ne3 no teme Eub OK
42 «Baxnenme HeMeTaIbl U UX 15.02.202 nonmoreka [
https://m.edsoo.ru/00ae0el8
COEIUHEHUI» 4
OO61as xapakTepuCcTHKa
XUMHYECKHUX JIEMEHTOB —
MeTaJ10B. MeTtajuinueckas CBs3b U b K
43 19.02.202 nomorexa 110
METALUINYECKAsA KPUCTAIUINYECKAS 4 https://m.edsoo.ru/00ae103e
pewmérka. Pu3nvecKre CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJLJIOB. Bu6 110K
noIMoTeKa
44 C) i 22.02.202
HeKTpOXHI\fI/IquKHH P https://m.edsoo.ru/00ac1156
HaIpsKEHUN METaNIOB 4
OO6mue cnocoOb! MOTyYeHUs
MetaiioB. CruiaBbl. Beruncienus mo Bu6 OK
45 YPaBHEHUSM XUMUYECKHUX PEaKLUM, 26.02.202 nommoreka [
https://m.edsoo.ru/00ael1156
€CJIM OJIMH U3 PEareHTOB COJAEPKUT 4
npuMecHu
bub OK
46 [ToHsiTHE O KOPPO3UU METAJLIOB 29.02.202 uomoreka L1
4 https://m.edsoo.ru/00ae1278
b K
47 [llenounble METAJIIBI 04.03.202 nomorexa 110
4 https://m.edsoo.ru/00ae14b2
48 OKCHUIBI M TUAPOKCUIBI HATPUS U bubnuotexa [JOK
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KaJIns 07.03.202 https://m.edsoo.ru/00ae14b2
4
49 LHenoquozeMenmiHe MeTaJuTbl — 11.03.202 bubnmoreka [JOK
KaJIbIIUH 1 MarHuu 4 https://m.edsoo.ru/00aelS5e8
bubmunorexa LIOK
50 B I 14.03.202
KHCHIITHE COCHUHCHHA KaTIbIHA 4 https://m.edsoo.ru/00ael5¢e8
51 0606LEIeHHe U CUCTEMATHU3ALINAS 18.03.202
3HAHUN
4
5 JKEcTKOCTh BOMBI U CIIOCOOKI €€ 21.03.202 bu6mmoreka [IOK
YCTpaHEHUS 4 https://m.edsoo.ru/00ac1886
[TpakTuueckas pabora Ne 6 mo Teme BuG OK
53 "XKEcTKOCTL BOABI M METOEI €6 01.04.202 nomorexa I
" https://m.edsoo.ru/00aelae8
YCTpaHEHUS 4
54 Amomunuii 04.0420p | buomorexa OK
4 https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBOWCTBA OKCUIA U 08.04.202 bubnuotexa [JOK
TUIPOKCUIA 4 https://m.edsoo.ru/00aelc64
56 Keneso 11.04202 | Pudmorexa HOK
4 https://m.edsoo.ru/00ae1d86
57 OKcuabl, THIPOKCUIBI U COJTH JKeJie3a bu6mmorexa [JOK
(IT) m »xene3a (III) 15.04.202 https://m.edsoo.ru/00ae35e6



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

O0001IEHUE U CUCTEMATU3ALIMS

58 . 18.04.202
3HAHUN
4
[IpaxTuyeckas padora Ne 7.
59 Pemenne skciepuMeHTaNbHBIX 3324 29.04.202 bubmuoreka [JOK
o TeMe «BaxxHel1ne MeTauIbl U UX 4 o https://m.edsoo.ru/00ae3de8
COEIMHEHUS
Brruucnenust no ypaBHeHUSIM
XUMUYECKHUX PEaKLUi, €CIU OJIUH U3
€areHTOoB J1a o
60 peareHTOB JIaH B U30BITKE WIH 25.04.202 bubnunoteka LIOK
COAEPKUT IpuMecH. Berancnenus 4 https://m.edsoo.ru/00ae1750
MacCOBOH J0JM BbIXOa TPOIYKTa
peaKIuu
00600
61 0 HjCHI/IC 1A CUCTEMATU3ALMS 02.05.202
3HAHUN
4
KonTponbHas padora Ne4 o Teme
62 «BaxxHenme MeTaJUTBI U UX 06.05.202
COCIMHECHUS 4
BemectBa arepua
63 1IECTBA U 1v£ TepHUabl B 09.05.202 bubmmnorexa LIOK
MOBCECIHECBHOH KU3HH YeJIOBEKaA 4 https://m.edsoo.ru/00ae3f50
X €CKO€ 3arpsi3HeHHE
64 UMUY : TpS3HEHH 13.05.202 bu6nuorexa LIOK
OKpYJKarolle cpenibl 4 https://m.edsoo.ru/00ae4270
65 Posb xumum B pemieHnn bu6moreka [IOK
HKOJIOTUYECKUX MPOOIeM 16.05.202 https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 PesepBHbIit ypoxk. O606iueH1/1e u | 20.05.202 bubnmnorexa [JOK
CHUCTeMaTHu3aus 3HaHUUN 4 https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypoxk. 0606111eH1/1e u | 23.05.202 bubnmnorexa [JOK
cHUCTeMaTHu3aus 3HaHUUN 4 https://m.edsoo.ru/00adb33¢c
68 PesepBueiit ypok. O6001IeHuEe U | bu6muoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




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

» Xumus, 9 xknacc/ 'abpuensia O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3natensctBo «IIpocBeiienne»

» Xumus, 8 kinacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnankor C.A.,
AknronepHoe obmectBo «M3aatenscTBo «IIpocBemienne»

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AkimonepHoe 00IIeCTBO

«M3marenscTBO «IIpocBenieHne»

METOJINYECKHUE MATEPUAJIbI U151 YUUTEJIA

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

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

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

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

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

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



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

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

ap. - M.: Ipoda, 2022. nanHbie

HUPPOBBIE ObPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
MHTEPHET

http://www.chemnet.ru I'azeta « Xumus» u callT ajig yuuresns «5 uay Ha ypok
XUMUD)

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

http://school-collection.edu.ru/collection/chemistry EctecTtBeHHO-Hay4YHBIC
sKcriepuMeHThl: xumusi. Komnekmmst Poccniickoro o0mieo0pa3oBaTensHOTO
nopTana

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

http://www alhimik.ru Bcepoccuiickast omuMnuaia mKoJIbHUKOB MO0 XUMUH
http://chem.rusolymp.ru Opranudeckasi XUMHsi: JJI€KTPOHHBIN YUYEOHUK IS
CpPEIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBINA yUeOHUK

http://www hemi.nsu.ru OTKpBITBINA KOJIEIK: XUMUS



http://www.chemistry.ru JlucTaHIIMOHHAs] OJTUMITHA]IA TIO XUMUU:

TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBINA MPOCKT






