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[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeILHON MPOrpPaMMbl OCHOBHOTO OOIIIEro oOpa3oBaHusl, MPeICTaBICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (QenepalbHOl paboueil mporpammbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUU MPENoAaBaHusl YIEOHOTO MpeaMeTa « XuMUSD)
B 00pa3oBaTeNbHBIX opranmu3anusx Poccuiickoit denepanum.

[Iporpamma mo xumuu Aa€T MPEICTaBICHHE O IENsIX, OOIIeld cTpaTeruu
o0yueHHUs, BOCIHUTAHHUS W Pa3BUTUS OOYYAIOIIUXCS CPEACTBAMU Y4eOHOIO
npeaMeTa, YCTaHABIIMBAET oOsi3aTenbHOE peAMETHOE COJIepKaHue,
npeAycMaTpUBaeT paclpeleleHue €ro Io KiaccamM M CTPYKTYpUpPOBAaHHE IO
pazzeraMm M TeMaM NPOrpaMMbl 1O XUMHH, ONpPEIEseT KOJIUYECTBEHHbIE H
KaueCTBEHHBIC XapaKTePUCTUKHU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHUS] XUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEH  O00yYaromuxcsi, OINpeAeNieT BO3MOXXHOCTH MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTEIbHOU
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TakXke TpeOOBaHUM K
pe3yabpTaraMm o0y4YeHUsI XMMUU Ha YPOBHE LIeJIed U3yYEHUs IPEeAMETa U OCHOBHBIX
BHUJIOB y4YeOHO-ITIO3HABATEIbHOW JCATEILHOCTH OOYYalomerocs II0 OCBOCHHIO
y4e0HOTO COJIepKaHUsI.

3HaHWE XUMHH CIYXUT OCHOBOM Juisi (OPMUPOBAHHMS MHPOBO33PEHUS
00yyJaroIierocs, ero MpejCTaBICHU O MaTEpUaIbLHOM €IMHCTBE MHPA, BAXKHYIO
poJib WrparoT (GOPMUPYEMBIC XUMHEH NPEICTABICHUS O B3aMMOIIPEBPAIICHUIX
PHEPTUU M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TriI00aTbHBIX
npo0ieM yCTOMYMBOTO pPAa3BUTHSA YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOMH,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOIEM 3IpaBOOXPAHEHUSI.

N3yuenne xumun:

CIIOCOOCTBYET  peajiu3allid  BO3MOXKHOCTEH i1 CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111eH U (PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUPOBAHME MBIIUICHHS U TBOPUYECKUX CIIOCOOHOCTEHN
0o0yy4arolmmxcsi, HaBBIKOB HMX CaMOCTOATENIBHOM  y4eOHOM  JesATEeNbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEI0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM eI TETbHOCTH;

3HAKOMHUT CO CHeHu(UKON Hay4dHOrO0 MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
I[EJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM



3TaroM B (JOPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH OOYJAIOIINXCS;

CrocoOCTBYET (OPMUPOBAHUIO IIEHHOCTHOTO OTHOUIIEHUS K €CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHYECKOE
o0pa3oBaHUE O0yYAOUTUXCSI.

JlanHble HampaBlieHWS B OOYYEHHH XUMHH OOECIEYHBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISIETCS  MEJaroru4ecku
aJanTHPOBAHHBIM OTPAXKEHUEM 0a30BOM HAYKU XMMHUHU HA ONpPE/IeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYarONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNW XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUI
OPraHUYECKON XUMUHU.

CrpykTypa conepkaHusi MpOrpaMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CUCTEMHOr0 mnojaxojia Kk €€ mzyudeHuro. CoJliepKaHu€ CKIIAJbIBACTCS U3 CUCTEMBbI
MIOHATUM 0 XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHUYECKOU
peakuuu. OO0e H3TH CHUCTEMBI CTPYKTYPHO OpraHM30BaHbl MO MPHUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUsSI O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpenacTaBlieHUd 00 AIEKTPOTUTHYCCKON JHUCCOIMAIMMA BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, PA3BUBAIOTCS MOCIIEIOBATEIHHO OT OJIHOTO
YPOBHSI K JpPYroMy, BBINONHSAA (YHKIMM OOBSCHEHHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHUS] U TOIYy4YCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHne mporpaMMbl IO XUMHU  CHOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEJCTABJIEHUS] O XUMHAYECKOM COCTABIISAIOLICH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NPHUPOJBI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHIO U
METOJIaM TIO3HAaHUSI B Hayke. M3ydeHHe XUMHM NPOUCXOJIUT C NPHUBICUCHUEM
3HAHUW U3 paHee HU3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYyKaroUid MUPY,
«bwuosnorus. 5-7 xkiacce» u «dusnka. 7 Kinacey.

[Ipu wu3ydyeHUH XUMHUU TNPOUCXOAUT (POpMUpOBaHME 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUYECKOU
NEATEIbHOCTH YEJIOBEKA M KaK OJHOTO0 W3 KOMIIOHEHTOB MHMPOBOM KYJBTYPHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMBl XUMHYECKHX
3HAHUN — Ba)KHEUIIHUX (PaKTOB, IMOHATHH, 3aKOHOB M TEOPETUUECKUX IOJIOKCHHM,



JOCTYNHBIX O00O0OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B
OpUOOIIEHNM K HAay4YHbIM METOJaM I[I03HAaHUS IPpU HU3YYEHHUU BEILECTB U
XUMUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B Y4YEOHO-IIO3HABATEIBHOM M y4eOHO-HCCIIEI0BATEIbCKON
JesITeIbHOCTH, OCBOCHHM MpaBHJ 0€30MacHOro OOpalieHus ¢ BELIeCTBaMHU B
IIOBCEHEBHOM KU3HU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl BaXKHOE
3Ha4Y€HUE MPUOOPENTH TAKUE LENH, KaK:

— (opMHUpOBaHHE MHTEIUIEKTYalbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEIBHOMY MPUHATUIO PEIIECHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUAM KU3HU;

—  HampaBJIIEHHOCTh OOy4YeHMs] Ha CHCTEMaTHYEeCKOE€ MpUOOIIEHNE
oOydJaronmxcsi K CaMOCTOATEIbHON I03HABATENIbHON NE€ATEbHOCTH, HAy4YHbIM
METOJaM TO3HaHUSA, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecIieueHe YCIOBUM, CITOCOOCTBYIOMIUX MTPHUOOPETEHUIO 00YYaIOIIUMHUCS
ONbITa PAa3HOOOPA3HON JEATENBHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMII), UMEIOIUX YHUBEPCAJIbHOE 3HAUY€HUE MIJIs
Pa3INYHBIX BUJIOB ACSITEIBHOCTH;

— ((dopmupoBanue oOmeH (QyHKIMOHATIBHOW U  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUHA OOBICHATH U OLEHUBATh SIBJICHUS
OKpPY’KaIOILIEr0 MHUPA, WCIONb3YS 3HAHUS U OMbIT, MOJYYEHHBIE MPU HU3YUYEHUU
XUMUH, NPUMEHSITh MX MpPU PEIIEHUH MNpoOJeM B IOBCEJHEBHOM XKU3HU U
TPYZIOBOU EATEIBHOCTH;

— (QopmupoBaHue y O0O0yyarOUMXcs T'yMaHUCTHUYECKUX OTHOILIEHUH,
NOHUMAaHUS LEHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HSKOJIOTHYECKU
1eJIeCO00Pa3HOro TMOBENEHUsT B OBITY M TPYIAOBOM JEATENbHOCTH B LENAX
COXPaHEHUS CBOETO 3/10POBbs M OKPYXKAIOLIEH IPUPOAHON CPEABL;

— pa3BUTHE MOTUBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOCHHs  OOILEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY Hpo¢uisi U HanpaBICHHOCTH JajlbHEHIIEro
00yueHwus.

OO0miee 4yuciaO 4YacoB, OTBEAEHHBIX JUISI H3YYEHHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pazoBanusi, coctapiseT 136 gacos: B 8 kiacce — 68 gacos (2
yaca B He/Iel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJEPXXAHME OBYUYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMUYECKHE MIOHATHS

[Ipenmer xumuun. Ponp XUMUU B )KU3HU YEIOBEKAa. XMMUS B CUCTEME HayK.
Tena wm BemectBa. DU3MUYECKHE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOMax MO3HAHUS B XUMHUM. UHCThIE BEIIECTBA U CMECH.
Cnoco0sI pa3eneHust cMeceil.

ATOMBI U MOJICKYJIbl. XHUMHYECKUE BJIeMEHTbl. CHMBOJIBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIokKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmysna. BajleHTHOCT aTOMOB XUMHUYECKUX 3IIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemniecTB. (OTHOCUTENbHAsE aToMHas Macca.
OtHOcuTenbHAasT MOJIEKYJsIpHAst Macca. MaccoBasi JOJIsI XUMHYECKOTO 3JIEMEHTA B
COEIMHECHUMU.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHECHUM.

OU3NYECKUE U XUMUYECKUE SABJICHHS. XUMUYECKasd PEAKLIUS U €€ MPU3HAKH.
3aK0H COXpAaHEHHsSI MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Kiaccudbuxarus
XUMUYECKUX PEaKIuil (COeTuHEHNs, Pa3I0KEHHUs, 3aMeIlIeHHs], 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKON MOCYJI0H, MpaBHIaMu padOThl B J1a0OpaTopuu U
npuémMamMu 00paIleHus ¢ JIabopaTopHBIM O00OpPYAOBaHUEM, U3YUCHUE W OMUCAHUE
¢bu3nUecKnX CBOMCTB 00pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOIIOACHHUE
busnueckux (MJIaBJIeHUE BOCKA, TasHUE JbJa, pacTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJACHCAIUSI BOJABbI) U XUMHYECKUX (FOpPEHHE CBEUH, MPOKAIUBAHUE
METHOM TPOBOJIOKH, B3aUMOJICUCTBUE Meja ¢ KUCJIOTOM) sIBIEHUN, HAOII0ICHUE U
ONMUCAaHUE NPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioxkeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE THAPOKCUIA
menu (I1) mpu HarpeBanum, B3auMojieicTBHE kele3a ¢ pacTBopoM coiu meau (II),
U3YUYEHHUE CIOCOOOB pa3feiCHUs] CMECEH: ¢ MOMOIIbI0 MarHuTta, (UIbLTPOBAHUE,
BEITIAPUBAHUE, NUCTHLISAINSA, XpoMaTorpadusi, MpOBEACHUE OYUCTKH TTOBAPCHHOU
comv, HaONIOJEHWE W  ONMUCaHWe  pe3yJbTATOB  IPOBEJCHHS  OTbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MACChl, CO3JaHUE MOJIENEH MOJIEKYJI
(1apocTepKHEBBIX).

BaxHeiilne npeacTaBuTeId HEOPraHMYeCKUX BelecTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopoa — 31€MEHT U MPOCTOE
BeliecTBO. Haxoknmenue kucimopoma B Tpupoie, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzapl. [lpumenenne kucimopona. CrocoObl



MOJIYYeHHsS] KUCTopoAa B J1abOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopoza B mpupoje. O30H — aIoTponHast MOAU(PUKALINS KUCIOPOIa.

TernoBoit 3p(dEeKT XUMHYECKOW peakUuud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pPEAKUHUH. TOIUIMBO: Yyroiab M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MapHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpoctroe BemiecTBo. HaxokaeHuwe Bogopona B
npupojsie, ¢GU3MYECKHME M XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnorsl u conm.

MounsipHbIit 00BEM Ta30B. Pac4€Thl 0 XUMUYECKAM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kkak pactBoputelsib. PacTBOphI.
HacelllleHHbIE M HEHACBIMIEHHBIE pPacTBOpPBI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBas 10Jis BEIIECTBA B pacTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupoje M B KHU3HHU 4enoBeKa. KpyroBopoT BOAbI B IPUPOE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coenunenuit. Oxcunpl. Knaccuduxarus
OKCUJIOB:  cosieoOpa3yiolue  (OCHOBHBIE, KHUCIOTHBbIE, amMQOTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Du3nueckue W XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccudukammst ocHoBaHWM: IMETOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTtypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHrne ocCHOBaHUM.

Kucnotel. Knaccudpukauust xkucinor. Homenknarypa kucinor. Gusnveckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Pan aktuBHocTH MetayuioB H. H. bekerosa.
[TomyyeHnue KuCioT.

Comu. Homenknatypa coneil. @U3NUeCcKue U XUMUYECKUE CBOMCTBa COJICH.
[Tony4eHue coiei.

['eHeTnueckas cBsA3b MEXKAY KllacCaMU HEOPTaHUYECKUX COEIUHECHUMN.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEIECIICHHUE CONEPKaHUs KUCIOPOAa B BO3AYyX€, IOJNyYEHHUE,
coOupaHue, pacno3HaBaHWE€ M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HAOJII0EHUE
B3aUMOJICCTBUSL BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHusi TopeHus (Mmoxkapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUIOB U
OMHCAaHUE WX CBOMCTB, TMOJydYeHHE, cOOMpaHWE, pACIO3HABAaHUE W U3yUYCHUE
CBOMCTB BOJIOpojia (TOpeHue), B3auMojeicTBUe Bojopoaa ¢ okcugom meau (1)
(BO3MOXKHO HCIOJIb30BAaHUE BUAEOMATEPUAIOB), HAONIOJCHHE OOpPa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHHME OCOOEHHOCTEW pacTBOPEHHUS BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIIEHHUE PACTBOPOB C ONPEAEIEHHOU
MAaCcCOBOM JIOJIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIIaMHU
(HaTpueM ©  KajblMeM) (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),



UCCIIEJIOBaHME 00pa3LloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJII0ICHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpAxX KHUCIOT U LIEJIOYEH,
uzydyeHue B3auMmoeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCIIOT C METajulaMH, PEAaKUUW HEUTPAIN3ALWH, ITOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METaJlla IPYyTMM W3 pacTBOpa COJM, PEUICHUE
JKCIIEPUMEHTAIBHBIX 3aJad Mo Teme «BaHeumme Kiaccbl HEOPraHUYECKHUX
COECIMHEHU.

Ilepuoanueckuii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. CtpoeHne aTroMoB. XMMHYECKasi CBS3b.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIC PEAKIMHU

IlepBple MONBITKM KiIaccU(UKALMM XUMHUYECKUX d3JeMeHTOB. [lonsTHe o
IpyNIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE U IIETOYHO3EMEJIbHBIE METaLIbI,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpblE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCUIBI.

[lepnonnueckuii 3akoH. [lepuoauueckass cucteMa XUMUYECKUX 3JIEMEHTOB [l.
N. MengeneeBa.  KopoTkonepuonHas W JJIUHHONEpUOAHAas  (QOpMbI
[Tepuoguueckout cucrembl xumuueckux sneMeHToB [l. 1. Menneneea. [lepuoabt
u rpynnbl. DHU3NYECKUH CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB NEPUONA U
I'PYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocraB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YEK aTOMOB IMepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[lepnogmueckonn cucremnl [[. WM. MenneneeBa. XapakTepUCTUKA XHMHYECKOIO
3JIEMEHTA I10 ero nojoxeHuto B Ilepuoanueckon cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IIEPUOAAM.

3nauenue [lepuoanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTHs Haykh M npaktuku. . M. MenneneeB — yd€Hbld U
IrPaKIAHUH.

Xumunueckass cBsi3b. KoBaneHTHast (HOJSpHAs U HEMOJIApHAsl) CBSA3b.
OIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX AIEMEHTOB. FIOHHAs CBSI3b.

Crenenp  okucneHus.  OKUCIUTEIBbHO--BOCCTAHOBUTEIIBHBIE — PEAKIIUU.
IIponecchl OKHCIIEHNsI M BOCCTAHOBIICHHS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuit IKCnepumenm:

U3ydyeHrne oOpa3lOB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMOJEHCTBHE
TUAPOKCUIA LHMHKA C PACTBOPAMHU KHUCJIOT M UIEJNOYEH, IMPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIIMX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKLUU
(ropeHue, peakliiy pa3ioKeHHsI, COEJUHEHU).

Mesxcnpeomemmnnie cea3u

Peanuzanys MeXNpeaMETHBIX CBA3€H NPU M3y4YEHMM XUMUH B 8 Kiacce



OCYIIECTBIISIETCS Yepe3 MCIOJB30BaHUE KaK OOIMMX €CTECTBEHHO--HAyYHBIX
MOHATUM, TaK U MOHSATUM, SIBJISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJICJIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OO0uue ecTecTBEHHO--HAYyUHbIC MOHITHUS: HAYYHbIN (pakT, rumnoresa, Teopus,
3aKOH, aHaJM3, CHHTE3, KiacCuduKamms, IEepUOAUIHOCTh, HAOJIOJICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusnka: maTepus, aroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbI, PAJAHMOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKUM 3aps]i, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ta3, (PU3WYECKUE BETUUYMHBI, ¢IHHUIIBI
U3MEpPEHUs, KOCMOC, TIJIaHEThI, 3BE3/1bI, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEpabl, TOPHBIE TOPO/IbI, MOJIE3HBIE
HCKOIIaeMbI€, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHUYECKAsl peaKUMsi

[Tepnoanueckuii 3akoH. [leproanueckas cucTeMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOMOB, Kadus, Kalblusi MU HX
COCIMHCHUH B COOTBETCTBHM C IIOJIO)KEHHUEM 3jeMeHTOB B Ileprnonnueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BemIecTBA: BHJAbl XUMHUYECKOM CBSI3M. THUIBI KPUCTALITAYECKUX
pPElETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3U.

Kiaccudukanys u HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XHMHUUYCCKHE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K Ppa3IMYHbIM KJIacCaM HEOPraHUYEeCKHUX
COCMHEHU, TeHeTUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanusi XuMUYecKuX peakiuii o pa3IudHbIM MpU3HaKaM (110 YUCITY
W COCTaBy Yy4YacCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(deKTy, 1o
W3MEHEHUIO CTEIEHEH OKMCIICHHS XMMHYECKHX DJJIEMEHTOB, 110 0OPaTUMOCTH, TIO
Y4aCTHIO KaTajau3aTopa). DK30- U SHJIOTEPMHUUYECKUE PEaKIIMH, TEPMOXUMHYECKUE
ypaBHEHHS.

[TonsiTue 0 ckopocTH XUMHUYecKOW peakiuu. [loHsTHEe 00 00paTUMBIX U
HEOOPATHUMBIX XUMHUYECKUX peakiusax. [IoHITHEe 0 TOMOTreHHBIX M IeTepOTCHHBIX
peakuusx. [Touarue o karanuse. [loHsiTue 0 XuMHUYECKOM paBHOBecuu. DakTopHI,
BIIMSAIONIME HAa CKOPOCTh XMMHUYECKOW PpEAKIMU M TOJIOKEHUE XHUMHYECKOTO

PaBHOBECHSL.
OKHCIIUTENbHO-BOCCTAHOBUTEBHBIE  PEAKLMM,  AJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHON peaKkuuu. CocraBnenue yYpaBHEHUI

OKHUCIIUTCIBbHO--BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ C  HUCIIOJIB30BaHHCM  MCTOZAA



AIIEKTPOHHOTO OajaHca.

Teopust PNEKTPONUTUUECKON TUCCOUMUALNU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katuonsl, annoHbl. MexaHu3M JHCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHUIaMU
xuMuueckoit cBsa3u. Crenenp aucconuanu. CUbHbIC U CTA0bIe SJIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIIOBUSA MTPOTEKAHUS PEeaKIMii HOHHOTO OOMeHa,
MOJIHBIE M COKpall€HHbIE HWOHHBbIE YypaBHEHUsA peakuuid. CBOWCTBa KHCIIOT,
OCHOBAaHMM U COJIEM B CBETE MPEACTABICHUNA 00 3JICKTPOTUTHYECKON
nucconnanyu. KauectBeHHble peakin Ha MOHBL. [IoHATHE O TMapOIN3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HeMeTauioB (Tpadura M anmasza), CIOKHBIX BEIIECTB
(xJopuma HaTpusi), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakIuu
OT BO3JCHUCTBUS PA3NHYHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOAHOCTU
pacTBOPOB BEIIECTB, MPOLECCA JUCCOLMALMM KHUCIOT, IIEJIOYEe H COJNer
(BO3MOXKHO  HCIOJIb30BAHHE BHUAECO MAaTE€pUaloB), [POBEICHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MpPU3HAKU  MPOTEKAHMs]  peakluuid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIuid
(ropeHue, peakiuu pa3ioKeHUs, COEUHEHHs), paClO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEAaKIUi HAa HWOHBI, pEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HeMeTauibl 4 MX coeIMHEHUS

OOmiasi xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (PU3NUECKHe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOr€HOB. XHMHMYECKHME CBOWCTBA Ha MpPHUMEPE  XJopa
(B3aUMOJEICTBUE C MeTaJlaMd, HEMETalaMHu, IIeJI04aMH). XJIOPOBOJOPO/I.
ConsHas KHCIOTa, XMMUYECKHE CBOMCTBA, NOJYy4YEHHE, NPUMEHEHHE. [lericTBue
XJIOpa U XJOPOBOJOpPOJA HAa OPraHu3M uejloBeKa. BakHeillnne XJIOpUAbl U HX
HaX0XJICHUE B MIPUPOJIE.

O6mas xapakrtepuctuka 31emMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3UYECKHE CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOJa U Cepbl. AJITOTPONHBIE MOAUDUKAIINHI KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOpOJ, CTpoeHHue, (u3NYecCKue U
XuMH4Yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Quznueckue M XUMHYECKHE CBOMCTBa (00mue Kak
NpEICTaBUTENA Kjacca KHUCIOT W chneuu@uueckue). XHUMHYECKHE pPEaKluHu,
JeKalmuye B OCHOBE MPOMBINUICHHOTO CIOCO0a MOMYYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUcioThl. COMM CEpHON KUCIOTHI, KAUECTBEHHAs pPeaKlMs Ha
cynbdar-uon. HaxoxneHue cepbl U €€ COEAMHEHUH B TPHUPOAE. XUMUYECKOE



3arpsi3HEHHE OKPY’XKAIOIIEH Cpefibl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE JIOXKIIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro Mpe0TBPaICHUS.

O6mast xapakrepuctuka 351eMeHTOB VA-rpynmnbl. OCOOEHHOCTU CTPOEHUS
aTOMOB, XapaKTEPHBIC CTEMEHW OKUCICHHUS. A30T, paclpOCTpaHEHHE B MPHUPO/IEL,
dbusnueckne u XuMHIECKre CBocTBa. KpyroBopot azora B npupojie. AMMHUaK, ero
bu3nyuecke U XUMUYECKHUE CBOMCTBA, MOJydeHne U nmpuMeHeHue. Coiaum aMMOHUS,
X QU3HYECKUE U XMMUYCCKHE CBOWCTBA, MPpUMEHEeHHE. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOJy4YeHHe, (U3MYECKUE M XUMHUYCCKHE
cBOliCcTBa (00mMe Kak TPEACTABUTENS Kiacca KUCIOT W CHenudUuyYecKue).
Hcnonp3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KayeCTBE MHMHEPaJIbHBIX
yn00peHuil. XuMU4ecKoe 3arps3HeHre OKPYIKaroIIe Cpelibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXKIHW, 3arpsi3HEHHWE BO3AyXa, MOYBBI M BoaoéMoB). Docdop,
auioTponHeie Monudukanuu docdopa, Puznueckue U XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kuciaora, PU3MICCKUEC B XUMHUIESCKHE CBOMCTBA,
nonyuenue. Mcnonap3oBanue GocdaToB B Ka4eCTBE MUHEPAIBHBIX YI0OpEHUH.

O6mas xapakrtepuctuka 31aemMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHBIC CTENEHW  OKHUCICHHS.  YTJIEepoid,  aJUIOTPOITHBIC
MOoMU(UKAIIAA, PACTIPOCTPAaHCHUE B TpupoAe, (Qu3Mdeckne W XUMHUYECKUE
cBoiicTBa. AncopOnusa. KpyroBopotT yriaepoaa B mpupone. OKCuabl yriieponaa, ux
dbusznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE Ha IKUBbIE OpPraHU3MBI,
MOJIYYCHHE M TPUMEHEHHEe. DKOJOTHYECKHE IMPOOJIEMbI, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a riao0albHOTO TMOTEIJICHUS KIMMaTa, NapHUKOBBIM
s dexT. YrompHas kuciaoTa u €€ coiiu, X GU3NUECKHEe U XUMUYECKHUE CBOWCTBA,
nojiydieHue W mnpuMmeHeHwe. KauecTBeHHass peakinuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEJIhCKOM
XO35ICTBE.

[TepBoHavabHBIE MOHATHS 00 OPTaHUYECKHUX BENMIECTBAX KaK O COCITMHCHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAHOJI, TJIUIEPUH, YKCyCHAs KUCIIOTA).
[IpupogHbie HCTOYHUKH YTJIEBOJOPOJOB (Yroiib, MTPHUPOAHBIA Ta3, HEPTH),
NPOAYKTHl UX TMepepaboTku (OCH3WH), UX POJIb B OBITY W IPOMBIIIJIEHHOCTH.
[ToHsTHE O OMOJIOTMYECKH BaKHBIX BEIIECTBAX: KHUpaX, OeNKax, yriieBojgax — U UX
poii B OKHM3HM UEJOBeKa. MarepuaabHOE €IWHCTBO OPraHWUYEeCKUX U
HEOPTraHWYECKUX COCTMHEHUHU.

Kpemunii, ero ¢usnueckue u XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHeHue. CoelIMHEHHMS KpemHHUs B npupoze. OOmme mnpeacraBicHus o0
okcuae kpemaus (IV) m kpemHmeBoil kuciote. CHIIMKAThI, UX HCIIONIH30BAHUEC B
OBITY, B MPOMBINIJICHHOCTH. Ba)KHEHIIINE CTPOUTETHHBIC MaTEPHAIIbl: KEPAMHUKA,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [IpobmeMpl 6€30macHOr0 HCIOIb30BaAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MMOBCETHEBHOMN KU3HU.



Xumuueckuii IKcnepumenm:

U3y4eHue 0Opa3I0OB HEOPraHUYECKHX BEIIECTB, CBOWCTB COJISTHOW KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-MOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMHUYECKUE CBOICTBA
rajoreHOB M HUX COEIMHEHUI (BO3MOXXHO HCIIOJIb30BAaHUE BUIACOMATEPHUAIIOB),
O3HAKOMJIEHHE C o0pa3naMu XJOpPUAOB (TaJOreHUJIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COeAUHEHHMSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEpUAIIOB), HAOJIOCHUE TMpoliecca OOyIJIMBaHUS caxapa IMoJj JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3YYEHHE XUMHYECKHUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOW peaKIui Ha CyJbdat-
WOH U HaOJIOJeHHE TpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3UYECKUMU
cBolicTBaMu a3oTa, (ochopa M HX COeAUMHEHUH (BO3MOXXHO HCIOJIb30BaHUE
BHJIEOMATEepUANIOB), oOpa3aMu a30THBIX U (POCHOPHBIX yAOOpEHUM, MOIyUYEHHUE,
coOupanue, pacno3HaBaHWE ¥ UW3YYCHHUE CBOWCTB aMMHUaKa, TMPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMs U (pochaT-uoH M U3yueHue MpPU3HAKOB
WX TIPOTEKAHUs, B3aNMOJIECTBUE KOHUEHTPUPOBAHHON a30THOM KHUCIOTHI C MEBIO
(BO3MOKHO UCIIOJIb30BaHUE BHUJICOMATEPUAJIOB), U3y4YEeHHE Moenen
KPUCTAUNIMYECKUX PEmETOK anmasza, rpadwura, ¢ymuiepeHa, O3HAKOMIICHHE C
POIIECCOM  aJCOPOITMM  PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPONCTBOM NPOTUBOras3a, MojydeHue, coOupaHue, pacrio3HaBaHUE M HU3yuYeHUE
CBOWCTB YIJICKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEaKIUi Ha kapOoOHAT U
CUJIMKAT-UOHBl U U3yYCHUE TMPU3HAKOB MX TMPOTEKAHUs, O3HAKOMJIEHUE C
OPOAYKIIMEH CHJIMKATHOM MPOMBIIUICHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMeTaIUIbl U UX COCTUHEHUSD.

MeTaJibl 4 MX COeITMHEHUS

OO0m1as xapakTepuCTUKa XMMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux TmonoxkeHus B Ilepumoamueckor cucrtemMe XUMHYeCKHX dieMeHtoB . W.
MenneneeBa u crpoeHusi atomoB. CTpoeHue MeTauioB. Meramndeckasl CBsi3b U
METAJUIMYECKAs] ~ KpPUCTAUIMUECKass  pelIETKa.  DJIEKTPOXUMUYECKUH  pAll
HanpspKeHU MeTaiioB. U3nyYeckue U XMMUYECKHUE CBOWCTBa MeTaiioB. OOmue
crocoObl ToyueHus: meTtamwioB. [loHSATHE O KOPpPO3UHM METANIOB, OCHOBHBIC
crnocoObl 3amUThl X OT Koppo3ud. CriaBbl (CTallb, YyTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIINIEHHOCTH.

[IlenouHbie MeTaIbL: TOJNOXKEHHE B Ilepronnyueckoil cucTEME XUMUYECKUX
anemeHToB . M. MenaeneeBa, CTpO€HUME HUX aTOMOB, HAXOXKIECHHUE B IIPUPOJIE.
dusnyueckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kaiausi). OKCUIbI U
TUAPOKCUIBI HaTpuss W Kaius. [IpuMeHeHHe IIeNOYHBIX METaNIOB MU HX
COCIMHEHUN.

[[lenoyHO3€eMENbHBIE METAJUIBI MarHMil W KaJbUUW: TIOJOKEHHE B



[lepuoanueckon cucreme xumudeckux snemeHToB . M. MenpaeneeBa, crpoenue
UX aTOMOB, HaX0XJAcHUE B Ipupoae. Pu3nyeckue U XUMUYECKUE CBOWCTBA MarHus
U Kanpuusa. Baxseiiline coeauHEHUs Kaiublus (OKCUJ, THUIPOKCHA, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmomMuHU: nosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHUE aToma, HaxOXJAcHHE B Ipupoge. dusznueckue u
XUMUYECKHE CBOMCTBA aTlOMUHMSI. AM(POTEpHbIE CBOMCTBA OKCUAA U THIAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMHYECKUX 3JE€MEHTOB /1.
. MenpgeneeBa, CTpO€HHME aroMa, HaxoXAeHUWE B Ipupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA xkene3a. OKcubl, TuAPOKCHUIbI U coiu xkenesa (II) u xeneza
(I1I), ux cocraB, CBOMCTBA U MOJy4YCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C OOpasmamMu METAUIOB W CIUIaBOB, WX (U3HUYESCKUMHU
CBOWMCTBaMH, U3YYEHHE  PE3YyJbTaTOB  KOPPO3HUH  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJEWUCTBHUS OKCH[A
KallbllUd W HATpUsl C BOJOM (BO3MOXKHO MCIOJIB30BAHHE BHJIEOMATEPHAIIOB),
VCCIIEJOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCAa TOPEHUS KeEJIe3a B KHUCIOPOJIe
(BO3MOXKHO  HCHOJIb30BAHHE  BUJIEOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUeCTBEHHBIX pEaKIMi Ha WOHBI: MarHus, KajabLMs, aJIIOMUHUS, [IUHKA, JKeJe3a
(I1) u xenesza (III), mequ (II), HaGnrogeHNE U ONMUCAaHUE TPOLIECCOB OKPAILIMBAHUS
IUITAMEHM HWOHAMHU HAaTpHsl, Kadusd W KajdblMs (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBOMCTB THAPOKCUAA ATFOMUHUS
Y TUJIPOKCHUJA LIMHKA, PELICHHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxkHeniune
METAJUIBI U UX COCTUHEHUS.

XuMHA M OKpPYKAKOLIAA cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW XW3HHM YENIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMUYECKHX peakiuii B ObITy. [lepBas momoris npu
XMMHUYECKUX OKOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKalolleh cpenbl (mpeaenbHas AOMyCTUMAas
KOHIIEHTpaius BeiiecTs, nainee — [1/1K). Poias xumuu B penieHun SK0JI0rM4ecKux
npobiem.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEPHBIE
MaTepHalibl).

Mescnpeomemmnoie cea3u

Peasmszanpst MeXnpenMETHBIX CBs3€M NpU WM3yYEHMM XMMHMM B 9 Kiacce
OCYIIECTBIISIETCS 4Ye€pe3 HCIIOJIb30BaHWE Kak OOMIMX €CTeCTBEHHO-HAayYHBIX
IOHATUM, TaK U MOHATHUM, SABIIIIOLIMXCSA CUCTEMHBIMU Il OTIEJIBHBIX MPEAMETOB



€CTECTBEHHO--HAyYHOT0 1IMKJIA.

OOmme ecTecTBEHHO-HAyYHbIC TMOHITHS: HAyYHBIH (DakT, TMIIOTE3a, 3aKOH,
TEOpHUsl, aHauu3, CHHTE3, KIacCUpUKalus, TEepUOAUYHOCTh, HaOII0ICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHNUE, W3MEPEHUE, MOJeNb, SBJICHHUE, MapHUKOBBIN
3¢ PeKT, TEXHOIOTHsI, MAaTECPHUAITHI.

dusmka: Martepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHI,
U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJa, JJICKTPUUYCCKUI 3apsij, MPOBOTHUKH,
NOJTYNPOBOJHUKY, JTUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKas
peméTka, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI U3MEPEHHS, KOCMHYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE311bI, COHIIE.

buonorusi: ¢ortocunres, npixanue, OuMocdepa, IKOCUCTEMA, MHUHEPATbHBIE
yI0OpeHus, MUKPOJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

I'eorpadus: atmocdepa, ruapocdepa, MEHEPAIIbI, TOPHBIE TTOPOJIBI, TIOJIC3HBIC
UCKOMaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOCHHUS IPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JIOCTUTAIOTCS B XOJi¢ OOydeHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COI[MOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHSITHIMU B
oOIecTBe MpaBWIaMd M HOPMaMH TIOBEICHHMS U CIIOCOOCTBYIOT TpoIieccaM
CaMOTIO3HAHUs, CAMOPA3BUTHUS U COIMAITM3AIUN O0YHAIOIITNXCS.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPaXalT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCA  CHCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAUM U
paclIMpeHue OMbITa ASSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpHOTHYECKOr0 BOCIMTAHUA:

LIEHHOCTHOT'O OTHOUIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJEuI0, TOHUMAHUSI 3HAUYCHHUS XUMHUUYECKON HAyKH B >KU3HU
COBPEMEHHOTr0 OO0IIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEpPHOM HH(pOpManmenr o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTHU B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIIEOBATENbCKOM, TBOPYECKOW H  JAPYIHMX  BHAAX
NEeSITEIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOM JEATEIbHOCTH MpHU
BBITIOJTHEHUM Y4Y€OHBIX, TO3HABATEIbHBIX 3aJ]ay, BBIIIOJTHEHUU XUMHYECKUX
AKCIIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOINM B TIPOIlECC€ OTOM y4eOHOW NEeATeNbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHUE M TMOCTYINKHM CBOUX TOBApUILEH C MO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI OCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIISIIOLINE
OCHOBY I TMOHUMAaHHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpaA, MPEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOIHOM CPEJIOM, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMUH, HEOOXOJHMMBIC IS OOBACHCHHUS HAOJIOJaeMBIX IPOIECCOB M SIBIICHHM,
MO03HABATENHbHON, MH()OPMAIMOHHOW M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM paboThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMU
JUTEpPaTypoOr, JOCTYNHBIMH TEXHUYECKUMHU CpEeACTBaMH HUH(POPMAIMOHHBIX



TEXHOJIOTUH;

UHTEpEC K OOYyYEeHHMIO M TO3HAHUIO, JH00O03HATENBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W HCCIEA0BATEIbCKON
NEATEeNIbHOCTU, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOyUEHHS B
JTaJIbHEUIIIEM;

4) popMUPOBAHUSA KYJIbTYPbI 310POBb:

OCO3HAHME IIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HMU, OCO3HAHUE TMOCIEACTBUU U
HETMPUATHE BPEIHBIX MPUBbIYEK (YIOTPEOIEHUS alIKOTOJIsl, HAPKOTUKOB, KYPEHUS ),
HEOOXOJUMOCTH COONIOJICHUS] MpaBuia O€30IacHOCTH TIpu  OOpalieHuH ¢
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEaIbHON KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO Tpodeccril U Tpyaa pa3aIuyHoOro poja,
YBOKEHHE K TPYyAy M pe3yjibTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW 10 XWMHUH, OCO3HAHHBIM BBIOOP
WHIVMBUIYAIbHON TPAeKTOPUU MPOAOKEHUSI 00pa30BaHus C YYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCHENTHON TPOo(heCCUOHATBHON JACATENHPHOCTA M PA3BUTHS HEOOXOAMMBIX YMECHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPOHEeCCUOHATBHOU CpEIE;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHHWE K MPHUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBAHUSI, TOHUMAaHUE 1IEHHOCTH 3JJ0POBOTO U
Oe3omacHOro o0pasza KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nueckoMy M TICHXHMYECKOMY 370pPOBbIO, OCO3HAaHUE IIEHHOCTH COOJIOACHUS
npaBui1 0€30MaCHOTO MOBECHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYalIUAX,
YTPOXKAIOIIKNX 3JI0POBbIO U )KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU U3YUYCHUM XUMHH, JIJIS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, sl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HAHUS TJOOAIBHOTO  XapakTepa
AKOJOTHYECKUX TMPOOJIEeM M IMyTeH HMX PEeIIeHUs MOCPEICTBOM METOJ0B XHUMHH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COIIMAIIBHON TTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTanmpeaMETHBIX PE3YIbTATOB BBIICIAIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBbIE TOHATHUS (3aKOH, TEopus,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMa, IIPOIIECC, IKCIIEPUMEHT U JPYTroe.), KOTOpbhIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW U3 ATUX MPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O ILETOCTHOU
HAyYHOU KapTHUHE MHpA, U YHUBEpCaJIbHbIC yueOHbIE NeUCTBUS (I103HABATEIIbHbIC,



KOMMYHUKATUBHBIC, DPETYJISTHBHBIE), KOTOphIE 0OecneunBaroT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO M OCYILIECTBICHUIO Y4EOHOMU
NEeSATENbHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUSI

ba3oBble jjoruyeckue JeicTBUA:

YMEHUSl MCIOJIb30BaTh NPHUEMBI JIOTMUECKOTO MBIIIJIEHUSI MPU OCBOCHUU
3HAHWH: pacKpbIBaTh CMBICTT XMMHYECKUX TOHSTHH (BBIICIATH MX XapaKTEepPHBIC
NPU3HAKK, yYCTAaHABIMBATh B3aWMOCBSI3b C JIPYTUMHU TIOHSTHSIMH), WCITOJIB30BATh
MOHATHS 711 OOBSICHEHUS OTJCIBHBIX (PAaKTOB M SBJICHHUM, BEIOMPATh OCHOBAHUS U
KPUTEPHUH ISl KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, ACTYKTHUBHBIC, 110 aHAJIOTHUH),
JIeNaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHSTh B TIPOIECCE IIO3HAHUS TOHATUS (MPEIMETHBIE U
MeETaInpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETTH, UCIIOJIb3yeMbIe B XUMUH,
peoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMHUHU MOJIEJIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTa), XUMHU4eckas (opMyna U ypaBHEHHUE
XUMUYECKON peakly — MpU PelICeHUH Y4eOHO-TTO3HABATEIbHBIX 3aJ]1a4, C YYETOM
TUX MOJICTBHBIX TPEJCTABICHUN BBISBISITH U XapaKTEPU30BATh CYIIECTBEHHbBIE
NPU3HAKH W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBIIATE ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICJACTBCHHBIC CBS3H U
MPOTUBOPEYHS B U3YYAEMBIX TIPOIIECCaX U SIBJICHUSX.

Ba3oBble uccienoBaTelbcKne 1eiiCTBUS:

YMEHHUE HCIOIh30BaTh MOCTABJICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHHUA, a TaKXKe€ B KayeCTBE OCHOBBI ISl (POPMUPOBAHUS THUIOTE3BI IO
IIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

OpUOOPETEHHE ONbITa IO IUIAHWUPOBAHUIO, OPraHU3allMM W TPOBEICHUIO
YYEHUYECKHX OKCIEPUMEHTOB, yMEHHUE HaOIoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSATENLHO MPOTHO3UPOBATH €r0 pe3yJbTaT, (OpMyIHpoBaTh 0000IIECHUS U
BBIBOJIbI TI0 PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH U WHTEPHPETUPOBATH HH(HOPMAIIHIO
Pa3IUYHBIX BUIOB U (HOPM MPECTABICHUS, MOJIyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIONyJIApHAsl JUTepaTypa XUMHUYECKOIO COJEpX aHUs, CIPABOYHBIC
nocobusi, pecypcel MHTepHETa), KPUTHYECKH OIICHWBATh IMPOTHBOPCUYUBYIO U
HEJ0CTOBEPHYIO HH(MOPMAITHIO;

yMEHUE TPUMEHSTh Pa3IudyHble METOIbl U 3alpPOCHl MPU MOUCKE U O0TOOpe
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJis BBIMOJHEHUS



y4eOHBIX U MO3HABATEJbHBIX 33/a4 OINpeNeIEHHOrO TUIA, MPUOOPETEHHUE OIbITa B
00NacTH  MCHOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO UCIOJIb30BAHUS PA3IMYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENbHO BBIOMpPAaTh ONTUMAJIBHYIO (POPMY MPEACTABICHUS UHPOPMALIMK U
WUIIOCTPUPOBATh pEUIAEMbIE€ 3a/Jaud HECIOKHBIMU CXEMaMH, JAuarpaMMmaMu,
IpyruMu opmMamu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCJIeI0BATENbCKON JEATENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBa W TPAHCIIOPTAa HA COCTOSIHUE OKPYXaroLEed NpHUPOAHON
cpeapl.

KoMMyHUKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe 1elCTBHSA:

yMEHHUsI 3aJlaBaTh BOIPOCH (B XOJe Jauagora W (WIM) IUCKYCCHUHU) TIO
CyllecTBY  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MNPEIIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS IPEIJI0KEHHOMN 3a/1a4u;

YMEHUSI  MPEACTABIATh  IMOJYYEHHbIE  PE3yJbTaThl  IO3HABATEIbHOMN
NEATEIbHOCTY B YCTHBIX M MHCBMEHHBIX TEKCTaX; JeiaTh IPE3CHTALUIO
pEe3yIbTAaTOB BBHINOJHEHUS XMMHYECKOTO 3KCIIEpUMEHTa (J1a0OpaTOPHOIO OIbITa,
1a00paTopHOIl pabOTHI O UCCIIEI0BAHUIO CBOMCTB BEMIECTB, yU4EOHOTO MPOEKTA);

yMEHHsI y4eOHOrO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABATEJIbHOM W  HCCIENOBATENbCKOW  NIEATENIBHOCTH  TNPU  PEUICHUU
BO3HUKAIOIIUX TPOOJEeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTJIACOBaHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALMS
COBMECTHBIX JCHCTBUM, OIpENECICHHE KPUTEPUEB [0 OLEHKE KayecTBa
BBITNIOJTHEHHOHN pa0oOThI U JpyTHE).

PeryisiTuBHBIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOATENbHO ONPENesITh LENH JAEATeNbHOCTH, IUIAHUPOBATh,
OCYLIECTBJIATh, KOHTPOJMPOBATH U MPU HEOOXOJIUMOCTH KOPPEKTHUPOBATH CBOKO
NeSITEHbHOCTD, BRIOMPATh Hanbosee dPPeKTUBHBIC CITOCOOBI pelieHUsT YIeOHbIX U
NIO3HABATEIBHBIX 3aJa4, CaMOCTOSTEIIBHO COCTABJISATh WIM KOPPEKTHPOBATh
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUU TIPU  BBINOJHEHUU 3aJaHUM C Y4ETOM
NOJIYYEHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLICHUBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asBICHHOW LENIW, YMEHUE
UCII0JIB30BaTh U AaHAIIM3UPOBATH KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUU 33JIaHUN.

IHNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB MO OCBOEHUIO 005S3aTE€IbHOTO
collepKaHMs, YCTAHOBJIEHHOrO JaHHOW (enepaibHOM padoyeil mnporpaMMon,
BBIICIIAIOT: OCBOCHHBIE OOYYarOIMMHUCS HAay4yHbIE€ 3HAaHWS, YMEHHS H CIOCOOBI
nercTBUl, crnenudUUecKue IS IpeAMEeTHOH oOjacth  «XUMHUS», BHUIBI
NEATENIbHOCTH 1O  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,



IpeoOpa30BaHUIO U NPUMEHEHUIO B Pa3IMUHBIX YUYEOHBIX U HOBBIX CUTYyaIUsX.
K xonmy oOyuenus B 8 kiaacce npeaMeTHbIe pe3yIbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX MOHSTUW: aToM, MOJIEKYIa,
XMMHUYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10JIsl XUMUYECKOTO 3JIEMEHTa B COSAMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEICHBb
OKHUCJICHUS, XMMHYECKasi PEakius, KiacCu(PuKaius peakiuii: peaxiuu
COCAUHEHHUs, pEaKUUU PAa3JIOKEHUs, pPEaKUUU 3aMEUICHUs, peaKuuu
o0MeHa, HK30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU 3 (EeKT peakiuu,
SIAPO aToMa, BJEKTPOHHBIM CJIOM aroMa, aToMHas OpOUTallb, PaguycC
aToMa, XUMHUYECKas CBSI3b, MOJSPHAS W HEMOJSpPHAs KOBAJICHTHasi CBSI3b,
WOHHAs CBS3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBA
(mpoleHTHAs! KOHIIEHTpAaIs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TH OHSTHUS MPU ONMKUCAHUM BELIECTB U X MPEBPAILICHHUII;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBIICHHUS (HOPMYT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPEICNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENeHb  OKHUCJICHUS  JJIEMEHTOB B  OWMHApHBIX  COCAUHEHUSX,
MIPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHH I10
dbopmynam, BHUJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAas W HMOHHAs) B
HEOPraHNUYECKUX COEANHEHUSX;

packpsiBath cMbIci [lepuomnueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHUE TMEPUOAUYECKONM 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT uX mnoJjioxkeHus B llepuonuueckoil cucreme,
3aKOHOB COXPaHEHHWs MAacChl BEILECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHa ABOrajipo;

OMUCHIBATh M XapakTepu3oBaTh TaOnuuHyr Gopmy Ilepuoanmdeckoi
CUCTEMbl XHMHMYECKHUX DJJEMEHTOB: pa3nuyaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OOJbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmune «llepuoguueckass cuctema Xxumudeckux osnemeHToB [, U.
MenneneeBay ¢ YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMUYECKHUX DJIEMEHTOB (COCTaB W 3apsij siipa, 00Illee YUCIO SIECKTPOHOB
U pacnpeiesieHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,



XUMUYECKHE peakiuuu (10 YMCIy U COCTaBy YYACTBYIOUIUX B pPEaKIUU
BEILIECTB, 0 TETUIOBOMY (P deKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYIISPHBIX
YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKaHUS XHUMHYECKUX IMPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO »dJIeMEeHTa 10 (dopmye
COEIMHEHMUSI, MAaCCOBYIO JOJIO BELIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON peaKInu;

MPUMEHSITH OCHOBHBIC OIEPAlMU MBICIUTEIBHON JNEATeIbHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, 0000IIEHHEe, CHCTeMaTH3aIlnIo, KIacCH(PUKAIHIO,
BBISIBIICHUE MPUYUHHO--CIEACTBEHHBIX CBA3EH — JJISI U3YyYECHHUS! CBOMICTB
BEIIECTB M XHUMHUYECKMX pEaKIMi, eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUS — HaAOIIOJICHUE, U3MEPEHUEe, MOJCIUPOBAHHE, SKCIEPUMEHT
(peasibHbBIN U MBICIICHHBIN);

cledoBaTh ~ IMpaBW/aM  [OJb30BaHUS  XMMHYECKOM  TOCYyIOW U
7abopaTopHbIM  000pY/IOBaHHEM, a TakKXKe TMpaBHiaM OOpalleHHusl C
BCIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TI0 BBITIOJIHEHUIO
Ja00paTOPHBIX XHUMHYECKUX OIBITOB MO TOJYYEHUIO U COOUPAHUIO
razoo0pa3HbIX BELIECTB (BOAOPOAA M KHUCIOPOJa), MNPUTOTOBICHUIO
pacTBOPOB € ONPEAECITEHHOM MAacCOBOW JOJIEM PAacCTBOPEHHOIO BEUIECTBA,
IUTAHUPOBATb M MPOBOAUTH  XUMHUYECKHE  IKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIIOT C MOMOIILI0O UHIUKATOPOB
(;rakmyc, dhenondranenH, METUIOPAHK U IPYTHUE).

K xoniy oOyuenus B 9 Kkjacce npeMeTHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpakaTh COPMUPOBAHHOCTD Y O0YUaIOLIUXCS YMEHUI:

pacKpbIBaTh CMBIC OCHOBHBIX XWMHUYECKUX NOHATHWA: XUMHUYECKUN
3JIEMEHT, aTOM, MOJIeKYyJia, WMOH, KaTHOH, aHHOH, MPOCTOE BEIIECTRBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBA3b, TEIJIOBOU 3DeKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pPACTBOP,  AJIEKTPOIUTHI,
HEDIJICKTPOJIUTHI, AJICKTPOJMTHYECKAS] JTUCCOLMAIMS, PEAKIIUU HOHHOIO
oOMeHa, KaTaliu3aTtop, XHUMHUYECKOE€ paBHOBeCHE, oOOpaTUMble U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEAKIIUU,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJIECHUE,
aIoTponusi, aM(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAas, MOHHAs,



METa/NINYeCcKasi), KpHUCTaJUIMUecKasi pemérka, KOppo3us METaljIOB,
CIUIaBbl, CKOpPOCTh XUMHUYECKOW pEaKUHUH, TMPEIeTbHO JOMyCTHMAas
xoHueHTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TH NOHSATHUSA MPU ONMMUCAHUY BELIECTB U UX MPEBPAILICHHUII;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHUS (HOPMYT
BEILIECTB M YPaBHEHUN XUMHUUECKUX PEAKIINA;

ONpeaeNsITh BAJIECHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JJIEMEHTOB B
COCIMHEHMSIX pa3JIMYHOIO COCTaBa, NPUHAMIEKHOCTb BEHIECTB K
onpenenEHHOMY KJIacCy COEIMHEHMH 1o (opmysiaM, BUJI XUMHUYECKON
CBs3U (KOBaJeHTHasi, HOHHAs, METAJUIMYECKasi)) B HEOPTraHUYECKUX
COEIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOU (opMmyJie, XapakTep Cpenbl B
BOJHBIX PACTBOpPAaX HEOPraHWYECKUX COECIMHEHHM, THI KPUCTALIIMYECKON
PEIIETKN KOHKPETHOTO BELECTBA;

packpsiBath cMbIca [lepuommyeckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAHUE: OIKMCHIBATH W XapaKTepU30BaTh
Tabnnunyto Gopmy Ilepuoanueckoid cUCTEMbl XMMHYECKUX 3JIEMEHTOB:
paznuyarh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» M «noOodHas
noarpynna (b-rpynna)», manbsle u OOJblIME MEPUOIBI, COOTHOCUTH
0003HaueHUs, KOTOpbIE MMEIOTCA B TMEPUOJUYECKOM Tabnuie, C
YHUCIIOBBIMU  XapaKTEPUCTUKAMHU  CTPOEHUSI  aTOMOB  XUMHUYECKUX
3JIEMEHTOB (COCTaB U 3apsl sijapa, oOOIIee 4YUCIO JJIEKTPOHOB H
pacrpefieieHue HX MO DJJIEKTPOHHBIM  CJOSIM), OOBICHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHMM CBOMCTB 3JIEMEHTOB M UX COCAUHEHUUN B
npeAenax MaJlblX NEPUOJIOB U IJIaBHBIX NOATPYMII C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YKCIy W COCTaBYy YYAaCTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(Q(EKTy, IO U3MEHEHUIO CTEINECHEW OKUCIIECHUS
XUMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKUE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPKIAs ONUCAHUE
npuMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKIINN;

COCTABJISITh YPABHEHMSI  DJIEKTPOJIMTHUECKOW JIUCCOLMALMU  KHCIIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUs pEakUHi, TMOATBEPKIAIIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSA3U MEKy BELIECTBAMU PA3JIMYHBIX KIACCOB;
pacKpbiBaTh CYUIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIMiA



MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca 3THX PeaKIuii;
POTrHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXKHOCTH TIPOTCKAaHUS XWMHUYECKHX TPEBpPAlICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJISIPHYIO Y  MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »dJIeMeHTa 10 (dopmye
COCJIMHEHMSI, MaCCOBYIO JIOJTIO BEIIESCTBA B PacTBOPE, MPOBOJUTH PACUEThI
110 YPaBHEHUIO XUMHUYECKON PEaKIINU;

coOmoAaTh  MOpaBujia  MOJb30BAaHUS  XUMHUYECKOM  mocyAo U
7abopaTOpHBIM  00OpYJOBaHMEM, a TaKXKe TMpaBUiia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIHUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHHUIO M COOMPAHHIO
ra3000pa3HbIX BEUIECTB (aMMHUaKa U YTJIIEKUCIIOrO rasa);

NPOBOJIUTh  PEAKIHUH, TOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUS-,
uoaua-, kapoonat-, ¢ocdar-, cuiIukar-, cyiabdar-, THAPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS W HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIILHON NEATeTbHOCTH — aHAIIU3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMAaTU3AINI0, BBISIBICHUE
NPUYUHHO-CJICICTBCHHBIX CBS3€H — JJI1 M3Y4YEHUs CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUSI —
HAOJIIOICHNE, M3MEpPEHNEe, MOJCIMPOBAHNE, SKCICPUMEHT (peajbHBIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHMUE

8 KUIIACC
Ne HaumeHoBaHue pa3jieioB U KoJuun4yecTBo yacos JuexkTpoHHble (HU(pOBbLIE)
n/n TeM NPOrpaMMbl Bcero KonTtposanbnbie IIpakTUyeckune o0pa3oBaTe/ibHbIE PECYpPChI
padoThI padoThbI
Pa3nes 1. IleppoHavyaabHble XUMHYECKHE NOHATHS
1.1 Xumus — BakHast 00J1acTh 5 3 bu6mmorexa [JOK
€CTECTBO3HAHUS U https://m.edsoo.ru/7f41837¢
MPAKTUYECKON EATeTbHOCTH
geJoBeKa
1.2 BemecTtBa 1 xuMuueckue 15 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe M HEOPraHMYECKUX BeLIECTB
2.1 Bosnyx. Kucnopon. Ilonstue 6 bubnuorexa [IOK
00 oxcHax https://m.edsoo.ru/7f41837¢
2.2 Bonopon.Ilonsarue o kucinorax 8 1 bubmuorexa [IOK
U COJISIX https://m.edsoo.ru/7f41837¢c
2.3 Bona. PactBopsr. [lonsitue 06 5 1 1 bub6aunoreka IIOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢c
2.4 OCHOBHBIE KJIaCChI 11 1 1 bu6mmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pasneny 30

Pasnen 3. llepunoanuecknii 3axon u [lepuoanyeckas cucrema xumuieckux 3j1eMeHToB /. . MennesieeBa. CTpoenne aToMOB.

Xumnueckas cBsizb. OKHCJIUTETbHO-BO

CCTAHOBUTC/IbHBIC PCAKIINHA

3.1

[Tepronnueckuii 3aKOH 1
[Iepuoanueckas cucrema

7

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837¢
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XUMHYECKUX d1eMeHToB /1. H.
Mennene-eBa. CTpoeHue atoma

3.2 XuMu4ecKas CBSI3b. 8 bub6morexa [JOK
OKHCIUTETBHO- https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEIIbHBIE PEAKIINHI

Hroro mo pazneny 15 bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c
PeszepBHoe Bpemst 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Nen/m | HaumeHoBaHMe pa3esioB U TeM KosnuyectBo yacos DJIEeKTPOHHbBIE
NMPOrpaMMsbl Bcero KoHTpo/bHBI IIpakTH4eckn (uudpossbie)
e padoThbl e padoThblI o0pa3oBaTe/bHbIE
pecypcsbl
Pa3nen 1. BemecTBO 1 XUMHU4ecKHe peakuu
1.1 [ToBTOpeHue u yrnyOiaeHre 3HAaHHIA 5 1 bubmmorexa [JOK
OCHOBHBIX Pa3/IeJIoB Kypca 8 kjiacca https://m.edsoo.ru/7f41a63
6
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuorexa [JOK
peakuuii https://m.edsoo.ru/7f41a63
6
1.3 DJIEKTPOJIUTUYECKAS JUCCOIUALIHS. 8 1 1 bu6mmoreka [JOK
XMMHUECKHE PeakIu B PaCTBOPax https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 17
Pa3nes 2. HemeTanibl M MX COeIMHEHUS
2.1 OO01mas xapakTepuCTHKa XUMUYECKUX 4 1 bubnnorexa [JOK
anemeHTOB VIIA-rpynmsl. I'anoreHst https://m.edsoo.ru/7f41a63
6
2.2 OO6mras XxapakTeprucTUKa XUMHUECKHX 6 bubmuorexa [JOK
anemMenToB VIA-rpymmsl. Cepa u eé https://m.edsoo.ru/7f41a63
COCIMHEHUS 6
2.3 OO01mas xapakTepuCTHKa XUMUYECKUX 7 1 bubnnoreka [JOK
aneMeHTOB VA-rpynmnsl. A30T, pochop u ux https://m.edsoo.ru/7f41a63
COCIUHEHHUS 6
2.4 OO6m1as XxapaKTepuCTUKa XUMHUECKIX 8 1 2 bu6mmoreka [IOK

anemeHToB [VA-rpynnel. Yriepoau
KPEMHHUH U UX COEAVHCHHUSA

https://m.edsoo.ru/7f41a63
6
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Hroro no pazneny 25
Paspnen 3. MeTa/uibl 1 HX COeIMHEHUSA
3.1 OO6miue cBoiCcTBA METAIIOB 4 bubnmoreka [JOK
https://m.edsoo.ru/7f41a63
6
3.2 Baxueiimme MeTamibl U HX COSTUHEHUS 16 bubnuorexa [JOK
https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 20
Pa3znen 4. XuMmus u oxkpy:kamomas cpeaa
4.1 BemectBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 bu6nuorexa [IOK
https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 3
PeszepBHoe Bpemst 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a63
6
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
Ne Tema ypoka KoJsmyecTBo 4yacoB Mara DJIeKTPOHHbIE
n/n Bcero U3y4YeHHus uudposbie
o0pa3oBaTe/ibHbIE
pecypcbl
1 [Ipeamer xumun. Ponb XUMuu B KU3HU 1 04.09.2023 Bbu6mmorexa [JOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTne 0 MeTOAaX MO3HAHKS B XUMHH 1 06.09.2023 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227¢
3 IIpaktuyeckas padora Ne 1 «IIpaBuia paboTs 1 11.09.2023 bubnuorexa [IOK
B J1a00paTopuu 1 MpuEéMBI 00OpaIeHus ¢ https://m.edsoo.ru/ff0d23dc
71a00PaTOPHBIM 000PYIOBAHUEM.
[IpakTuueckas pabora Ne 2 "Habmronenue 3a
ropsimiei ceeuon”
4 Yucrele BentecTBa U cMecd. CriocoObl 1 13.09.2023 bu6mmoreka [JOK
pasJiesieHus cMecen https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas pabora Ne 3 «Paznenenue | 18.09.2023 bubnunoreka [JOK
cMmecei (Ha mpuMepe OYMCTKH ITOBapEHHOMN https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 20.09.2023 bubnuorexa [JOK
https://m.edsoo.ru/ff0d2d50
7 XUMUYECKHUE AIIEMEHTHI. 3HAKHU (CUMBOJIbI) 1 25.09.2023 bubmuoreka [JOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie 1 ClOXKHBIE BEIIECTBA 1 27.09.2023 bubnuorexa [JOK
https://m.edsoo.ru/ff0d2a6c
9 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 02.10.2023 bubmuoreka [JOK

Xumuueckas popmyiia. BaneHTHOCTh aTOMOB
XUMUYECKHUX HIEMEHTOB

https://m.edsoo.ru/ff0d2eae
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10 CreneHb OKUCIICHUS 04.10.2023 bubmuoreka [JOK
https://m.edsoo.ru/00adae28
11 OrtHocuTeNnbHas aTOMHAs Macca. 09.10.2023 bu6mmoreka [JOK
OTtHocuTenbHAsE MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10711 XMMHAYECKOT0 3JIEMEHTA B 11.10.2023 bubmuoreka [JOK
COCIMHECHUU https://m.edsoo.ru/ff0d350¢
13 dOu3ndeckue U XUMUYCCKHE SIBIICHUS. 16.10.2023 bub6morexa [JOK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
14 [Ipu3Haky U ycaoBHsI IPOTEKAHUS 18.10.2023 bubnnorexa [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
15 3aKOH COXpaHEHHUsI MacChl BEIIECTB. 23.10.2023 bu6mmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
16 Brruucnenus koauuecTBa, MacChl BELIECTBA 25.10.2023 bubmuoreka [JOK
10 YPAaBHEHUSIM XMUMHUYECKUX PEaKLUN https://m.edsoo.ru/ff0d5708
17 Krnaccudukanus XuUMHUECKUX peaKIIUi 08.11.2023 bubmmorexa [JOK
(coenuHeHus, pa3noKEHHs]) https://m.edsoo.ru/ff0d3f34
18 Knaccudukanmst XuMUIeCKuX peakimii 13.11.2023 bubnuorexa [JOK
(3amerieHue, oOMeH) https://m.edsoo.ru/ff0d2a6¢c
19 M. B. JIoMOHOCOB — y4€HBIii- 15.11.2023 bubmuoreka [JOK
sHikIoneaucT. O0o0IeHne U https://m.edsoo.ru/ff0d40c4
crucTeMaTH3als 3HaHU I
20 KonTponbnas pabota Nel mo Teme 20.11.2023 bubnmnorexa [JOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUI https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. CocTaB Bo3ayxa. 22.11.2023 bubnmorexa [JOK
Kucnopoa — 31meMeHT U poCcTOe BEMIECTBO. https://m.edsoo.ru/ff0d448e
O30H
22 dOu3ndecKkue 1 XUMUYECKHE CBOMCTBA 27.11.2023 bu6mmoreka [IOK
KHCII0poaa (peakiuy OKUCIICHUS, TOPCHHUE). https://m.edsoo.ru/ff0d4614
[TonsTre 06 okcumax
23 CriocoOsI MOTy4YeHHs KHCIIOPO/Ia B 29.11.2023 bubnmnoreka [JOK
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71a00paTOPUU U MPOMBIIUIEHHOCTH.
IIpumeHeHue kucnopoaa

https://m.edsoo.ru/ff0d497a

24 TemnoBoii 3¢ ekt XUMUIECKO# peakiuu, 04.12.2023 bubnuorexa [JOK
IIOHATHE O TEPMOXUMHUYECKOM YpPaBHEHUU, https://m.edsoo.ru/ff0d4790
9K30- ¥ HJOTEPMHUECKHUX PEAKIMIX

25 TomnuBo (HedTh, yroias U METaH). 06.12.2023 bubmuorexa [JOK
3arps3HeHHE BO3/1yXa, COCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPeIOTBPAILECHUS

26 IIpakTuyeckas padora Ne 4 o teme 11.12.2023 bubnuoreka [IOK
«[lomyuenue u cobnpanue KuciIopoa, https://m.edsoo.ru/ff0d4ae2
W3yYECHHUE Er0 CBOMCTB)

27 Bonopo — 3neMeHT U IpoCTOE BELIECTBO. 13.12.2023 bubnnorexa [JOK
Haxoxnenue B nmpupone https://m.edsoo.ru/ff0d4dd0

28 dOu3ndecKkue 1 XUMAYECKHE CBOMCTBA 18.12.2023 bu6mmoreka [IOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 [lonsATHE O KHCIOTaX U COJAX 20.12.2023 bubmuoreka [JOK

https://m.edsoo.ru/ff0d50d2

30 Crioco0bl TTosTy4eHus1 BOAOPO/Ia B 25.12.2023 bubmuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0

31 [IpakTuueckas padora Ne 5 mo Teme 27.12.2023 bubnunoreka [JOK
«[Tonmyuenue u cooupanue BoI0po/Jia, https://m.edsoo.ru/ff0d4{42
HU3yYEHUE Er0 CBOMCTB)

32 MossipHblii 00bEM Ta30B. 3aKOH ABOTAPO 10.01.2024 bubnuorexa [IOK

https://m.edsoo.ru/ff0d542¢

33 Brruncienus o0b€Ma, KOJIHYECTBA BEIECTBA 15.01.2024 bu6mmoreka [JOK
rasa Io ero u3B€CTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY

34 Brrancnenust 00bEMOB ra3oB M0 ypaBHEHHIO 17.01.2024 bubmmoreka [IOK

peaky Ha OCHOBE 3aKOHA 00bEMHBIX
OTHOIIIEHUI Tra30B

https://m.edsoo.ru/ff0d5708
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35 DOU3NYECKUE U XUMUUYECKHUE CBOMCTBA BOJIbI 22.01.2024 bubmuoreka [JOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonstue 00 24.01.2024 bu6mmoreka [JOK
WHJMKATOpax https://m.edsoo.ru/ff0d59e2
37 Bopna xak pactBoputens. HacsllieHHbIE 1 29.01.2024 bubnmnorexa [JOK
HEHACBIIICHHBIE pacTBOPLI. MaccoBas 10 https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOpE
38 [TpakTudeckas padora Ne 6 o Teme 31.01.2024 bubnuorexa [JOK
«IIpuroToBiieHrE pacTBOPOB C ONPEACIEHHON https://m.edsoo.ru/ff0d5eba
MAacCOBOU J0JIe pacCTBOPEHHOTO BEIIECTBA»
39 KontponbHas padota No2 o teme 05.02.2024 bubnuoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCu(pUKaIus, 07.02.2024 bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [TonyueHue u XMMHUYECKUE CBOMCTBA 12.02.2024 bubmuorexa [IOK
KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 KommuectBo BemectBa. Monb. MossipHast 14.02.2024 bu6mmoreka [IOK
Macca https://m.edsoo.ru/ff0d5230
43 OcHoOBaHUS: COCTaB, KJIaCCH(PUKAIIHSI, 19.02.2024 bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 [TonydyeHnue u XuMHUECKHE CBOMCTBA 21.02.2024 bubnmnorexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
45 Kucnotsr: cocras, knaccudukanms, 26.02.2024 bubmnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
46 [Tony4yenue 1 XuMHUYECKHE CBOMCTBA KUCIOT 28.02.2024 bubmuorexa [JOK
https://m.edsoo.ru/ff0dfee2
47 Conu (cpemHue): HOMEHKIATYPa, CIIOCOOBI 04.03.2024 bubnmorexa [JOK

IMOJIYUCHU A, XUMHUYCCKUC CBOMCTBA

https://m.edsoo.ru/00ad947
4
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48 [IpakTuueckas padora Ne 7. Pemienue 06.03.2024 bubnmoreka [JOK
JKCIIEPUMEHTAJIBHBIX 3a/1a4 [0 TEME https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACChl HEOPTAaHUYECKHUX
COCTUHEHUI

49 I'eneTnueckas cBsA3b MEKY KiIacCaMu 11.03.2024 bubmuorexa [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50

50 O0001IeHrEe U cucTeEMaTU3alus 3HAHUI 13.03.2024 bu6mmoreka [JOK

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

51 KonTponbnas padota Ne3 no teme 25.03.2024 bubnnorexa [JOK
"OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9¢ela
coeuHeHMI"

52 [TepBbie TOMBITKH KIacCUPUKAITII 27.03.2024 bubnunorexa [JOK
XMMHMYECKHX 3J1eMeHTOB. IlonsaTre o rpymmax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB

53 [Tepuonnueckuii 3akoH u I[lepuoanueckas 01.04.2024 bubmmorexa [JOK
cucTeMa XUMU4YecKux 3yemeHToB [I. . https://m.edsoo.ru/00ada52c
Meneneena

54 [Tepuonpl, rpymIibl, TOATPYIIIBI 03.04.2024 bubmuorexa [JOK

https://m.edsoo.ru/00ada52c

55 Crtpoenue atomoB. COCTaB aTOMHBIX SIJIED. 08.04.2024 bubnuorexa [JOK
H3oTorbl https://m.edsoo.ru/00ada342

56 CtpoeHue 2JIeKTPOHHBIX 000JI0YEK aTOMOB 10.04.2024 bubnuorexa [JOK
anemeHToB [lepuoamueckoii cucremsr . 1. https://m.edsoo.ru/00ada6bc
Menneneena

57 XapakTepruCcTUKa XUMHUYECKOTO DJIEMEHTA I10 15.04.2024 bubnunorexa [JOK
ero noJyioskeHuo B [leproanyeckoii cucreme https://m.edsoo.ru/00ada824
. . Menneneera

58 3nauenue [lepuoguueckoro 3akona st 17.04.2024 bubnmorexa [JOK

pa3BuTHUA HAayKu U npaktuku. /. 1.
MenpeneeB — y4€HbIN, IEJAror U

https://m.edsoo.ru/00ada96e
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rpak1aHuH

59 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 22.04.2024 bubnmoreka [JOK
XUMHUYECKUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
60 HNonnas xumuyeckas CBsi3b 1 24.04.2024 bubnuorexa [JOK
https://m.edsoo.ru/00adac34
61 KoBaneHnTHas nosspHas XUMHUYECKas CBA3b 1 06.05.2024 bubmuorexa [IOK
https://m.edsoo.ru/00adaab8
62 KoBanentHast HenomnsipHasi XUMUYeCKas CBSI3b 1 06.05.2024 bubnuoreka [IOK
https://m.edsoo.ru/00adaab9
63 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN 1 08.05.2024 bubnuotexa [JOK
https://m.edsoo.ru/00adb07
6
64 OKHCIUTEIN U BOCCTAaHOBHUTEIN 1 08.05.2024 bu6mmoreka [JOK
https://m.edsoo.ru/00adb07
6
65 Kontposnbnas padota Ne4 o reme «CtpoeHue 1 13.05.2024 bubmmorexa [JOK
aToMa. XUMUYECKas CBSI3b)» https://m.edsoo.ru/00adb48
6
66 PeseprubIil ypok. O600meHIE 1 1 15.05.2024 bubmuorexa [JOK
CHCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHrlit ypok. O60011eHNE U 1 bubnunoreka [JOK
CHUCTEMAaTH3alus 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHelil ypok. O6o0IeHHE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KJIACC

Ne ni/m Tema ypoka Koun4yecTBo 4yacoB Hara DJIeKTPOHHbIE
Bcero U3yqeHus undposbie
oOpa3oBaTe/ibHbIEC
pecypchl

1 IIepuonnueckuii 3akoH. [lepuonnueckas 1 05.09.2023 bub6nuorexa [IOK
cUCTEMa XUMHUUYECKUX 3eMeHTOoB /J[. 1. https://m.edsoo.ru/00adb59¢
Meneneena

2 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 1 05.09.2023 bubnnorexa [JOK
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX https://m.edsoo.ru/00adb6b6
MIEPUOIOB

3 Kiaccudukanust 1 HOMEHKIaTypa 1 07.09.2023 bubmuoreka [JOK
HEOPTraHWYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUYeCKOM CBSI3U U TUITBI 1 07.09.2023 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6

5 BxonHas agMuHMCTpaTUBHAs! KOHTPOJIbHAS 1 12.09.2023
pabora

6 Knaccudukanmst XuMruuecKux peakiuii mo 1 14.09.2023 bubnuorexa [JOK
pa3IMYHbIM NMPU3HAKAM https://m.edsoo.ru/00adbcb0

7 [ToHsiTHE O CKOPOCTH XUMUYECKOMN 1 19.09.2023 bubmuoreka [JOK
peakiuu. [IoHATHE O TOMOT€HHBIX U https://m.edsoo.ru/00adbe9a
TeTEePOre€HHBIX PEaKLUAX

8 [ToHsITHE O XMMUYECKOM PABHOBECHH. 1 21.09.2023 bubnmoreka [JOK
@akTOpsI, BIUAIOIIKE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMUYECKON PEAKLIUU U ITOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCIUTETEHO-BOCCTAHOBUTEIIHHBIC 1 26.09.2023 bubmuorexa [JOK
peakmumn https://m.edsoo.ru/00adcade

10 Teopus 3AEKTPOTUTUUECKON AUCCOIIAALINH. 1 28.09.2023 bu6mmoreka [JOK
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CunbHble U crabble AIEKTPOIUTHI

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

11 HonHble ypaBHEHUS peaklnui 03.10.2023 bubnuorexa [IOK
https://m.edsoo.ru/00add448
12 XUMUYECKHE CBOWCTBA KUCIOT U 05.10.2023 bubmuoreka [JOK
OCHOBaHHUH B CBETE MPEICTABICHUHN 00 https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKON JUCCOLIMAIITI
13 XUMHYECKHEe CBOMCTBA COJIeH B CBETE 10.10.2023 bubmuoreka [JOK
MIPEICTaBICHUIM 00 3IEKTPOIUTUYECKOU https://m.edsoo.ru/00add8b2
JTUCCOTIHAITIT
14 [TonsiTne o runponuse conen 12.10.2023 bu6mmorexa [JOK
https://m.edsoo.ru/00add9d4
15 O0o001IeHre ¥ CHCTeMaTH3alus 3HAHUN 17.10.2023 bubnuorexa [JOK
https://m.edsoo.ru/00addd12
16 ITpakTuyeckas padora Ne 1. «Perenue 19.10.2023 bubnuorexa [IOK
JKCIIEPUMEHTAJBHBIX 3a1aWD) https://m.edsoo.ru/00addbfa
17 KonTponbhast padorta Ne2 no teme 24.10.2023 bubnnorexa [JOK
«INEKTPOIUTUYECKAS TUCCOITUAITHS. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIMU B PACTBOPAX)»
18 OO6mr1ast xapaKTepUCTHKA TaJOTEHOB. 26.10.2023 bubmuorexa [JOK
XHWMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CoJisiHast KUCIOTA, 07.11.2023 bubnnoreka [JOK
XUMHUYECKHE CBOMCTBA, MOJyYEHHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 [TpakTudeckas padora Ne 2 o Teme 09.11.2023 bubmmorexa [IOK
«ITomydeHne COnsTHOM KUCIOTHI, U3y4YECHHE https://m.edsoo.ru/00ade348
€€ CBOICTB»
21 Brrunciienus no ypaBHEHHSIM XUMHYECKUX 14.11.2023 bubmuorexa [JOK
peaKIui, €ClIi OJTMH U3 PEarcHTOB JaH B https://m.edsoo.ru/00ade488
U30BITKE
22 OOm1as xapakTepucTHKa 31eMeHTOB VIA- 16.11.2023 bubnuorexa [IOK
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IPYIIIIbI

https://m.edsoo.ru/00ade64a

23 AToTpornHbie MOIU(DUKAIINH CEPHI. 21.11.2023 bubnmorexa [JOK
Haxoxnenue cepbl 1 €€ COeTUHEHUH B https://m.edsoo.ru/00ade64a
npupoje. XMMUYECKHE CBOWCTBA CEPhI

24 CepoBoaopo, cTpoeHue, puzndeckue u 23.11.2023 bubmuorexa [JOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

25 Oxkcunpl cepol. CepHas KUCIIOTAa, 28.11.2023 bubmuorexa [JOK
¢bu3nUecKkrue 1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE

26 XUMHUYECKUE PEAKIUH, JIEKAIUE B OCHOBE 30.11.2023 bubmmoreka [JOK
MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS https://m.edsoo.ru/00adec8a
CEpPHOM KHUCIOThl. XUMUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl
COEIMHEHUSIMU CEPBI

27 Brruncnenne MaccoBOU I0JIH BEIXOOA 05.12.2023 bu6mmoreka [JOK
NOpOJIyKTa peakiuu https://m.edsoo.ru/00adec8a

28 OO01as xapakTepucTUKa SJIeMEHTOB V A- 07.12.2023 bubnunoreka [JOK
rpynnsl. A30T, pacipocTpaHEHHE B https://m.edsoo.ru/00adeea6
npupoe, GU3MIECKUE U XUMUICCKUE
CBOMCTBA

29 AMMHaK, ero GU3nYecKue U XUMUIECKUE 12.12.2023 bubnuorexa [JOK
CBOMCTBA, NOJIyYEHUE U IPUMEHEHHE https://m.edso0o.ru/00adf004

30 [TpakTrueckas padora Ne 3 o Teme 14.12.2023 bubnuoreka [JOK
«ITomydyenne ammmuaka, U3y4eHue ero https://m.edsoo.ru/00adf180
CBOWCTBY

31 A3oTHas Kuciora, e€ pusnueckue u 19.12.2023 bubnmorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306

32 Hcnonb30BaHne HUTPATOB U COJIEN 21.12.2023 bubnuorexa [JOK

aMMOHHS B KAYECTBE MUHEPATIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE

https://m.edsoo.ru/00adf518
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OKpY>Karolllel cpeibl COeAMHEHUSIMU a30Ta

33 dochop. Oxcun docdopa (V) u 26.12.2023 bubnmorexa [JOK
dbocdopHas kuciora, pusndeckue u https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJyYEHUE

34 Ucnons3zoBanne pochaTtoB B kauecTre 09.01.2024 bubmuorexa [JOK
MHUHEPAIBHBIX y100peHu. 3arpsi3sHeHne https://m.edso0.ru/00adfc20
MIPUPOHOM cpebl hochaTamMu

35 Yriepon, paciipocTpaHEeHUE B IPUPOLE, 11.01.2024 bubnuorexa [IOK
¢bu3nveckre 1 XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c

36 Oxcunpl yraepoja, ux pusndeckue u 16.01.2024 bubnmorexa [JOK
XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE https://m.edsoo.ru/00adfebe
poOJIEeMBbI, CBSI3aHHBIEC C OKCHUIOM
yriepona (IV)

37 VYronpHas KUCIIOTa U €€ COn 18.01.2024 bu6mmoreka [{OK

https://m.edso0.ru/00ae006¢c

38 [IpakTuueckas padota Ne 4 o reme 23.01.2024 bubnuoreka [JOK
"[losrydyeHue yriekucioro rasa. https://m.edsoo.ru/00ae027¢
KadectBennas peaxius Ha kapOOHAT-HOH"

39 [TepBoHavabHBIC TTOHATHUS 00 25.01.2024 bubnuoreka [JOK
OpPraHMYECKUX BEINECTBAX KakK O https://m.edsoo.ru/00ae054¢
COCIMHEHUSX yTIaepoaa

40 Kpemuuii u ero coenunenus 30.01.2024 bubnmorexa [JOK

https://m.edsoo.ru/00ae080a

41 [TpakTrueckas padota Ne 5. Perenue 01.02.2024 bubmuorexa [JOK
IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe https://m.edsoo.ru/00ae0bf2
«BaxkHenmme HeMeTalulbl U UX
COCTUHEHHUS

42 Konrtponsnas padora Ne3 o reme 06.02.2024 bubmmorexa [IOK

«BaxHeuIe HeMeTaluIbl U UX
COEIMHEHUS

https://m.edsoo.ru/00ae0el8
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43 OO01mas XxapakTepruCcTUKa XUMUIECKUX 08.02.2024 bubnmoreka [JOK
3JIEMEHTOB — METAJUIOB. MeTajuindeckas https://m.edsoo.ru/00ae103e
CBS3b U METAJNIMYECKAs] KPUCTAIIINYECKAS
peméTka. Pu3nUecKue CBOMCTBA METAIIOB
44 XUMHYECKHE CBONCTBA METAJIIOB. 13.02.2024 bu6mmoreka [{OK
DNEeKTPOXUMHUIECKUH Psi/l HATTPSKEHU I https://m.eds00.ru/00ael156
METaJlJIOB
45 O61ue cnocoObl MOTYYeHHsI METaJIOB. 15.02.2024 bu6mmoreka [JOK
Crnnasel. Beruncnenus no ypaBHEHUAM https://m.edsoo.ru/00ael1156
XUMUYECKUX PEAKIUH, €CIIH OJUH U3
peareHTOB COJICPXKUT MPUMECH
46 [TonsiTHe 0 KOPPO3UU METAIIIOB 20.02.2024 bubnuorexa [JOK
https://m.edsoo.ru/00ae1278
47 [IlenouyHbIe METAITBI 22.02.2024 bubmuoreka [JOK
https://m.edsoo.ru/00ae14b2
48 OKcuIbl M TUAPOKCUABI HATPUS U KaJIUSI 27.02.2024 bu6mmoreka [JOK
https://m.edsoo.ru/00ael14b2
49 [llenoyHO3eMeENbHBIE METAIBI — KAJIbITUN 29.02.2024 bu6mmoreka [JOK
Y MarHui https://m.edsoo.ru/00ael5e8
50 Baxueiiinme coeIMHEHNUA KaJIbIN 05.03.2024 bu6mmoreka [JOK
https://m.edsoo.ru/00aelSe8
51 O000111eHIE U CHCTEMATH3aI|s 3HAHUH 07.03.2024
52 JKEcTKOCTh BOABI U CIOCOOEI €€ 12.03.2024 bu6mmorekxa [JOK
yCTpaHEHUs https://m.edso0.ru/00ae1886
53 ITpakTuyeckas padora Ne 6 o Teme 14.03.2024 bubnuoreka [IOK
"YKEcTKOCTh BOJBI K METO/IBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus"
54 AmoMuHUH 26.03.2024 bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOICTBA OKCHJIA U 28.03.2024 bubnuoreka [IOK
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TUIPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso 1 02.04.2024 bubnmorexa [JOK
https://m.edso0.ru/00ae1d86
57 Oxcunpl, TUAPOKCHUIBI U conu xxene3a (1) u 1 04.04.2024 bubnunoreka [JOK
xenesa (II1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U crucTeMaTH3alus 3HAaHUN 1 09.04.2024
59 [TpakTuaeckas pabota Ne 7. Pemenue 1 11.04.2024 bubnmorexa [JOK
DKCHEPUMEHTAIIBHBIX 3a/1aY 10 TEME https://m.edsoo.ru/00ae3de8
«Baxueme MeTalIbl 1 X COCAUHCHUS)
60 Brrunciienus no ypaBHEHHSIM XUMHYECKUX 1 16.04.2024 bubmuoreka [JOK
peaKIui, €ClIi OJTMH U3 PEarcHTOB JaH B https://m.edsoo.ru/00ae1750
M30BITKE WIIN COJICPKUT IPUMECH.
Briuncnenus MaccoBoi 1011 BbIXOAa
MPOJYKTA PEAKIINHU
61 O06001IeHre ¥ cHCTeMaTH3alus 3SHAHUN 1 18.04.2024
62 KonTponbnas padorta Ne4 no teme 1 23.04.2024
«Baxueme MeTalibl 1 UX COCAUHCHUSD)
63 BeniecTBa 1 maTepuainbl B IOBCEIHEBHOM 1 25.04.2024 bu6mmoreka [JOK
’)KH3HH Y€JI0BEKa https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arpsi3HEHUE OKPY KaroLeh 1 02.05.2024 bubmuoreka [JOK
Cpelbl https://m.edsoo.ru/00ae4270
65 Posnp xuMuM B pelIEeHUH 3KOJIOTMYECKUX 1 07.05.2024 bubnmnoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBHeIit ypok. O600IICHHE 1 1 14.05.2024 bubnuorexa [JOK
CHCTEMAaTH3aINS 3HAHUH https://m.edsoo.ru/00aec0d0a
67 PesepBubIil ypok. O6001eHIE 1 1 16.05.2024 bubnuorexa [JOK
CHCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O6001IeHIE 1 1 bubnmuorexa [JOK
CHUCTeMAaTH3aIMsl 3HAHHH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JUISI YYEHUKA

* Xumus, 8 knacc/ 'abpuensn O.C., OctpoymoB U.T'., Cnankos C.A.,
AxnmonepHoe obiectBo «M3aaTensctBo «lIpocBenienue»
» Xumus, 9 knacc/ 'abpuensu O.C., Octpoymon WU.I'., Crankos C.A.,

AxrmmonepHoe o6mectBo «M3marenbctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JI5S1 YYUTEJIA
[Muuyruna I'.B. CutyanuoHHbie 3a1aHus o XuMuu. 8 - 11 kiacchl.-

M.:BAKO, 2014.-144 c.- (Macrtepckasi ya4uTesisi XUMUK).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

https://lesson.edu.ru/catalog
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