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IMMOACHUTEJIBHASA 3AIINCKA

[IporpaMMa MO XWUMHUU Ha YPOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWM K pe3yJibTaTaM OCBOCHUSI OCHOBHOM
00pazoBaTenbHON POrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHusl, MPEICTAaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBEe (QenepalbHON paboueil mporpamMmbl
BOCIIMUTAHUS U C YUETOM KOHIICTIUU MPENOJaBaHUsl Y4EOHOTO MpeaMeTa « XUuMHUsH
B 00pa3zoBaTeNbHBIX Oopranm3aiusiax Poccuiickoit deneparuu.

[Iporpamma 1o XuMuM Na€T MOPEJCTaBIECHUE O IIEJAX, OOIIel CTpaTeruu
oOy4eHHsi, BOCHHUTAaHUS U Pa3BUTHUS OOYYaAIOIMIUXCA CPEACTBAMHU y4eOHOTO
peaMeTa, YCTaHABIMBAaET  00s3aTENbHOE IPEAMETHOE coJiepKaHue,
IpeaycCMaTpUBaeT pACIpEeIeHUe €ro IO KiaccaM M CTPYKTYpUPOBAHHUE IO
pazenaM M TeMaM NpPOrpaMMbl 1O XHUMHUH, ONpPEAENSeT KOJIUYECTBEHHbIE H
Ka4e€CTBEHHbIC XapaKTepUCTHKU COZIEpKaHUS, PEKOMEHyEMYIO
MOCJIEA0BATEIBHOCTh  U3YYEHHUSI XHUMHUU C YYETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Yy4eOHOTO Tpollecca, BO3PACTHBIX
0COOEHHOCTEH OO0yJaromuxcs, OMNpeAeIIeT BO3MOXHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBaHUM K
pe3yibTaTamM 00y4YeHUsI XUMUU Ha YPOBHE LieJiel U3y4deHHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENFHON MAESITENFHOCTH OOYYalomerocsi MO0 OCBOCHUIO
y4eOHOTO COIepKaHUSI.

3HaHME XHUMHH CIYXKUT OCHOBOM Jyisi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOydaromierocsi, €ro NnpejcTaBjIeHUN O MaTepUATLHOM E€JUHCTBE MUpPA, BAXKHYIO
poJIb WrparoT (GOpMHUPYyEMbIC XUMHEH MPEICTABICHUS O B3aWMOIIPEBPAIICHHIX
SHEPTUM W 00 HBOJIIOIMH BEIHIECTB B MPHUPOAE, O MYTAX PEIICHUS TI00aTbHBIX
npo0seM yCTOMYMBOIO pPAa3BUTHUSA YEIIOBEYECTBA — CHIPHEBOM, IHEPTreTUYECKOH,
NUIIEBON U 3KOJOTUYECKON O€30IMacCHOCTH, TPOOIIEM 31paBOOXPAaHEHUSI.

N3ydyeHne Xxumuu:

CIOCOOCTBYET  pealu3allid  BO3MOXHOCTEH  JUIsi  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 0011el U (PyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUpOBAHHE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOW  JIESTeNIbHOCTH,
AKCTIIEPUMEHTAIILHBIX W HCCIICIOBATEILCKUX YMCHHH, HEOOXOAMMBIX KakK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCUOHATILHOM AESITEIbHOCTH;

3HAKOMHUT CO CHENU(UKON HAaydHOrO0 MBIIUICHUS, 3aKJIa/JbIBa€T OCHOBBI
LEJIOCTHOTO B3IJISIIa HA €JUHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOU IrPAMOTHOCTH OOYYAIOIINXCS,



CcrocoOCTBYET (OPMHUPOBAHUIO I[IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE
o0Opa3oBaHHe 00YUYAIOIIUXCSI.

JlanHbple HampaBlieHUs B OOYYEHMH XHMHHM OOECIEYMBAIOTCS CHelUupUKOn
colepxkaHusi y4eOHOro  mpeaMera, KOTOPBIA  SIBISIETCS  IEJarorud4ecku
aJIalTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha OMPEEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIIEr0 0Opa30oBaHUsS OPHEHTHPOBAH Ha
OCBOCHHE OOYYArOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHSATUNA XWMUH, OCHOB
HEOPraHMYECKOM XHUMHM U HEKOTOPBIX OTIEIbHBIX 3HAUYUMBIX TMOHSITUN
OPraHUYECKON XMMUHU.

CtpykTypa coaepkaHusi MpOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHUCTEMHOI0 moaxona k €€ mzyudeHuro. ColepaHHE CKIIQJbIBACTCS U3 CUCTEMBI
MOHATUN 0 XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUH O XUMHUYECKOU
peakimu. OO0e H3TH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl 10 MPHUHIUITY
MOCJICTOBATEILHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETHUUYECKUX MPEICTABICHUMN
Pa3HOro ypOBHSL:

— aTOMHO--MOJIEKYJISIPHOT'O YUYE€HUsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUSI;

— Ilepunonnueckoro 3akona JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHUsI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— mpeicTaBlieHUW 00 AJIEKTPOJUTHYECKON JHUCCOIMAlMA BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUA PACCMATPUBAIOTCI HA OCHOBE JSMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHS K APYrOMY, BBITIOJHSASI PYHKIIUK OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHS ¥ BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U MTOTYyUYEHUS U3Yy4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU CIOCOOCTBYEeT  (OPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKON COCTABISIONIEH HAYYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM IIPUPOAbI, LEHHOCTHOTO OTHOILICHUS K HAy4YHOMY 3HAHUKO U
METO/IaM TO3HAaHUS B Hayke. M3ydeHHe XUMHU NPOUCXOJUT C IPHUBICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyX arolluid Mupy,
«buomnorus. 5-7 kiacce» u «dusnka. 7 Knacey.

[Ipy wW3yyeHUH XHUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHHM OCHOB
XUMHUYECKON HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
NEATETbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaga y4eOHOTO mpeaMeTra COCTOMT B (OPMHUPOBAHWUU CHCTEMBl XUMHUYECKHUX
3HaHUN — Ba)XKHEHIIMX (hAKTOB, MOHSTHM, 3aKOHOB M TEOPETUUECKHUX MOJOKECHUM,
JIOCTYIIHBIX 00OOIICHU MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HAYKH, B



OpUOOIIEHUM K HAyYHbBIM METOJaM T[IO3HAHUS TMPU H3YYEHUU BEHIECTB U
XUMUYECKUX PEaKInii, B (GOPMUPOBAHNH W PA3BUTUHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHHU B Yy4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeIOBATENbCKON
NESTEIbHOCTH, OCBOCHUM NpaBWJ 0€30IacHOro OOpalleHUsl C BELECTBaMHU B
MIOBCE/IHEBHOM JKU3HU.

[Tpu n3yyeHun XMMHUKU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaXKHOE
3Ha4YeHHE MPUOOPENTN TaKUE I, KaK:

— ¢opMUpOBaHHE WHTEIUIEKTyalbHO pPa3BUTOM JHYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIHHOMY MPHHITHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOLTUMCS YCIOBHSIM JKU3HU;

— HalpaBJICHHOCTb OOy4YE€HHMs Ha CHCTEMaTHYECKOoe MpUOOLICHHE
oOydaromuxcsi K CaMOCTOATEIbHOW TO3HABATEIBHOU EATEIbHOCTH, HAyIHBIM
METOJlaM TO3HAaHMS, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XAMHU;

— obOecrieueHne yciIoBUil, CIOCOOCTBYIOLIUX MTPUOOPETEHUIO 00YUaIOIIMMHUCS
OTbITa Pa3HOOOPA3HON MESITENILHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), MUMEIOIINX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJIOB JACSITEIBHOCTH;

— ¢opmupoBanue o00OmelH (YHKIIMOHATFHOM M  €CTeCTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBACHITH U OIICHUBATH SIBJICHUS
OKpPY’KAIOIIeT0 MHpa, WUCIONb3Yys 3HAHWUS U OTBIT, MOJTYYCHHbIE MPU H3YYCHUU
XUMUH, TPUMEHATh WX TPH PEIICHHH MpoOJieM B IIOBCETHEBHOW XU3HHU U
TPYAOBOH AESATEIBbHOCTH;

— ¢opMmupoBaHHe Yy OOydYalIMXCA T'yMAaHUCTHYECKUX  OTHOIICHHA,
MOHUMAaHUS LEHHOCTH XUMHUYECKHX 3HAHUW JUIsi BBIPAOOTKH HKOJIOTHYECKU
1eJ1eco00pa3sHOro MOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPAHEHHUS CBOETO 370POBbs U OKPY’KAIOILIEH MPUPOJHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPONIO H
CaMOBOCIIMTAHUI0 Ha OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIS M HAMpPaBJICHHOCTH AATbHEUIIETrO
o0yJeHUSI.

OOmee 4uCiIO YacoB, OTBEACHHBIX IJIsl W3YYCHHMS XHMHUU Ha YpPOBHE
OCHOBHOT0 0011er0 00pazoBanusi, cocrapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYa/IbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XMMHM B )KM3HH 4Y€JIOBEKAa. XUMHUSA B CHCTEME HayK.
Tena wu BemectBa. du3nueckue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsiTHE O MeToAax Mo3HAaHMSI B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CriocoObI pa3eieHrust CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aeMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmysna. BajaeHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHUTENbHAasE aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHast Macca. MaccoBasi 1051 XUMUYECKOTO AJIEMEHTA B
COCIMHEHMH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3anmocBs3p KoJn4uecTBa,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHUH.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XMMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHMsSI MacChl BEIECTB. XMUMHUYECKHe ypaBHeHUs. Kiaccudbuxarus
XUMHUYECKUX PEaKINil (COeMHEHUS, Pa3JI0OKEHHs, 3aMEIIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOH MOCYAOM, MpaBWIaMUd paboOThl B JabopaTtopun u
npuémMamMu oOpalleHus ¢ JIabopaTopHbIM 000pPYAOBaHUEM, U3YUCHUE U OINMCAHUE
bu3nUecKux CBOWCTB 0OO0pa3l0OB HEOPraHMYECKUX BEIIECTB, HAOIIOJCHUE
dbuznyeckux (IJIaBJICHHE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIMS BOJbI) U XUMHUYECKUX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Mela C KUCIOTOMN) SIBICHUM, HAOMIOACHUE U
OMHCAaHUE TPHU3HAKOB MPOTEKAHMUSI XUMHUYECKHX peakiuil (pas3iioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoJIeCTBHUE Kelie3a ¢ pacTBopoM coiu meau (II),
U3Y4YEHUE CIOCOOOB PA3JEIICHHS] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIAPUBAHUE, UCTHWLISAIMUSA, XpoMaTorpadusi, MpoBEJCHUE OYUCTKH TTOBaApEHHOU
colld, HaOJIOJIEHWE W  OINUCaHWE  pe3yJbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUS MacChl, CO3JaHUE MOJEIEH MOJIEKYII
(ILIapoCTepKHEBBIX).

BaxHeimne npeacTraBuTe 4 HEOPraHUYECKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — 3jieMEHT M IpOCTOE
BelecTBo. Haxoknenue kucimopoga B mpupoae, (GU3MYECKHE U XUMHUYECKUE
cBoiictBa (peakiuu ropeHus). Oxcuabl. IIpumenenue xkucnopoga. CrocoOsb



MOJIYYeHHUsS] KUCTopoJa B J1abOpaTOpud W TPOMBINUIEHHOCTH. Kpyrosopor
KHciopoza B mpupojae. O30H — aJIoTpoITHAsS MOAN(PUKAIIHS KUCIOPO/Ia.

TennmoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKUE YpPaBHEHHS,
DK30- M BHAOTEPMHUYECKUE pEaKIUU. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCWJICHHE MapHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocTtoe BemecTBo. Haxoxnenue Bogopoaa B npupoe,
dbu3nyeckue W XHUMHYECKUE CBOMCTBA, NPUMEHEHHE, CHOCOOBI TMOJy4YCHHUSI.
Kucnots! u conmu.

Mounsipablit 00bEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue cBouMcTBa BOABL. Boma kak pacrBopurenb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIMIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10J14 BEmecTBa B pacTBOpE. XUMUUYECKHE CBOMCTBA BOJIbI. OCHOBaHUS.
Ponb pacTBOpOB B mpupo/i€ U B KU3HU 4enoBeKa. KpyroBopoT BOAbI B IpUPOE.
3arps3HeHne NpUPOAHBIX BOJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanus neopranuueckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHJIOB:  cojeoOpasyrome (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHBIE) U
HecoseoOpasyromue. Homenkmarypa oxcugoB. Du3mdeckne W XUMHUYCCKHC
CBOMCTBA OKCHUIOB. [lonydyeHnue okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTtypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHui. [loryueHrne OCHOBaHUM.

Kucnotel. Knaccudpukanus kuciaor. Homenknatypa kucinor. Ousudeckue u
XUMHUUYECKUE CBOMCTBA KHUCIOT. Psan aktuBHoctu meramnoB H. H. bekerosa.
[TonydyeHue KUCIIoT.

Comu. Homenknarypa cosieil. @U3M4YECKUEe U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune comnen.

['eneTnueckas CBsA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCTUHECHUM.

Xumuueckuii IKcnepumenm:

Ka4€CTBEHHOE ONMPEECICHUE COACPKaHUS KHUCIOPOAa B BO3AYyX€, MOTYUYEHHUE,
cobupaHue, pacmo3HaBaHWE M U3YYCHHE CBOWCTB KHCJIOpOaa, HAOII0IeHNE
B3aUMOJCUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS W
MpeKpalieHuss ropeHus (moxapa), O3HaAKOMJIEHHE C oOpasllaMH OKCHJIOB U
OMHMCaHUE MX CBOMCTB, MOJydeHHE, COOMpaHWE, pacClO3HABAaHUE U HU3y4YEHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTeiue Bojgoponaa ¢ okcuaoM meau (II)
(BO3MOYKHO HCIIOJIb30BAaHUE BHUACOMATEPHAJTIOB), HAOMIOACHUE OOpPA3I[OB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHHME OCOOCHHOCTEM pacTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOU
MAacCCOBOM JI0JIEW PaCTBOPEHHOIO BEILIECTBA, B3aMMOJECHUCTBUE BOIBI C METAJJIAMHU
(HaTpyieM U KaJibllueM) (BO3MOXHO HCIOJb30BaHUE BHUJIEOMATEPUAIIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaO0JII0ICHNE U3MEHEHUS OKPAaCKH MHAMKATOPOB B PACTBOPAX KHUCIOT W ILIEJIOYEH,
u3ydyeHue B3aumojeicTBua okcuaa menud (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIOT C METaJulaMH, PEAKUUN HEUTpaau3alyy, IOJIy4eHUE HEPaCTBOPUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO METajlla IPYyrMM U3 PacTBOpa COJM, pELICHUE
DKCHEPUMEHTAIBHBIX 3a1ad IO TeMme «BaHeWlme Kiacchl HEOPraHWYECKHX
COECINHECHUN.

Hepuoanuecknii 3akoH u Ilepuoamueckast cucreMa XHUMHYECKHX
iemeHToB JI. W. MenpgeneeBa. CtpoeHune aroMoB. XHMHYECKAsl CBA3b.
OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PUKAIUU XUMUYECKUX 3ieMeHTOB. [loHsTHE O
IpyIIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE M IIETOYHO3EMENIbHBIE METAJLIbI,
TaJIOTeHbl, HHEPTHBIC Ta3bl). JIEMEHTHI, KOTOpbIe 00pa3ytoT aMmpoTepHbIE OKCHUIBI
Y TUIPOKCUIBL.

[lepuognyeckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
NU. MengeneeBa. KopoTkomepuonnas W JJIMHHONEpUOAHAs  (opmbl
[Tepuonnueckoii cuctembl xumudeckux dmeMeHToB [[. . Menneneesa. Ilepruoast
U rpynnbl. DHU3WYECKUH CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB IMEpUONA U
IPyIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000J04€K aroMoB MepBbIX 20 XUMUYECKHUX DIJIEMEHTOB
[lepnogmueckori cucremsl [I. M. MenaeneeBa. XapakTepUCTHKA XUMHYECKOTO
AJIEMEHTA 110 ero nosokeHuro B [lepuoanueckont cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHUS pajuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYIIaM U EPUOAaM.

3nauenue [lepunoanueckoro 3axkoHa u [lepruoanyeckoi CUCTEMBI XUMHAYECKUX
DJIEMEHTOB Ui pa3BUTUA Hayku W Ipaktuku. [[. WM. MenneneeB — y4€HbIM U
IpaK/IaHHH.

Xumuueckass cBs3b. KoBasieHTHas (THoJisipHass W HENOJSpHas) CBS3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHusa. OKHUCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Tpouecchl OKMCIEHUS U BOCCTAHOBIIEHNA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3ydeHHe OOpa3IOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJCHUCTBUE
TUAPOKCUIA [HMHKA C PACTBOPAMHM KHUCJIOT M UIEJNOYEH, INPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peaklnuy pas3ioKeHHsl, COEIUHEHUS).

Mesicnpeomemmunie cea3u



Peanmu3anus MeXnpeaQMETHBIX CBA3€H NpU U3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOIb30BAaHME KaK OOMIMX €CTeCTBEHHO--HAYyYHBIX
MOHATHM, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMH ISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEHHO--HAayYHbIE MOHATHS: Hay4YHbIN (pakT, rMIOTE3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccu(puKauusi, NEpPUOJUYHOCTb, HAOIIOJEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJEIb, SIBJICHUE.

dusnka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIM, H30TOIIBI,
PaZAMOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUH 3apsij, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILECTBA, ra3, (PU3MUYECKUE BEIUYMHBI, E€IUHUIIBI
WU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COoHIIE.

buonorus: porocunTes, npixanue, obunocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpATbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XuMH4YecKasi peakuus

[lepnognueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB
XUMHUYECKUX D3JEMEHTOB IIEPBBIX TPEX IMEPUONOB, KW, KAJIbLMI M HX
COCAUHEHUM B COOTBETCTBUM C IIOJIOXKEHUEM 3JIEMEHTOB B Ilepmoamyeckon
CHCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BelecTBa: BHUIBI XMMHYECKOW CBA3U. THUMBl KPUCTALIAYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKU U
BHJIa XUMHUUYECKOH CBS3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJACCAM HEOPraHUYECKHUX
COCAUHEHNN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanuys XuMAYECKUX peakivii Mo pa3IndHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBoMy 3ddeKry, 1o
MU3MEHEHHUIO CTETICHEH OKHCIEHHUS XUMHUYECKHX DJIEMEHTOB, MO OOpPAaTUMOCTH, TIO
YYACTHIO KaTajau3aropa). DK30- U SHIOTEPMHUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
yYpaBHEHHS.

[Tonsitue o ckopoctu xumuueckon peakuuu. [loHsiTHe 00 0OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOTEHHBIX M TeTePOTEHHBIX
peakuusx. llonarue o karanmusze. [lonstue o xumuyeckom paBHOBecur. DakToOpHL,
BIMAIOIIME HAa CKOPOCTb XUMHUYECKOW pEaKUUH M IOJIOKEHHUE XHUMHUYECKOIO
PaBHOBECHS.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ PEaKLUM,  JJIEKTPOHHBIM  OasaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON peaKLuum. CocraBnenue YpPaBHEHUI



OKHUCJIUTEIBHO--BOCCTAHOBUTENIBHBIX ~ PEAaKUHUd C  HMCIIOJIB30BAaHUEM  METOJA
AJIEKTPOHHOTO OaJlaHca.

Teopus ANEKTPONUTHIECKON TUCCOLMUALUU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AUCCOLMALMM BEIIECTB C PA3NMYHBIMU BHJIAMH
xuMHuuyeckol cBs3u. CreneHs nuccouuranny. CUiabHbIE U ClIa0ble JIEKTPOJIUTHL.

Peakiiuu noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIINi HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HOHHBIE YypaBHEHUS peakiui. CBOWCTBA KHUCIOT,
OCHOBAHM U COJIEH B CBETE MPEACTABICHUN 00 JIEKTPOJIUTUIECKON TUCCOIHAIUU.
KauecTBeHHBIE peakuy Ha HOHBL. [IoHATHE O TUAPOIH3E COJIEH.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJIEISAMU KPUCTAUIMYECKHX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAJUIOB U HEMETalioB (rpadurTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HATpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEaKIuu
OT BO3JCHCTBUS pa3IUYHbIX (PAKTOPOB, MCCIEAOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOpPOB BEIIECTB, MpPOLECCa JUCCOLMALMU KHCIOT, IIEJIOoYeld U  COJeH
(BO3MOXXKHO  HCHOJB30BAHME BUJEO MAaTEpPUANIOB), IPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ NPHU3HAKW  MPOTEKaHWs  pEeakiuid  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, OOpa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakuuu pas3ioKEeHUs, COCIMHEHUS), PAClO3HABAHUE HEOPraHMYECKHUX
BEIIECTB C TOMOUIBIO KAYECTBEHHBIX pEaKUUHd Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTtanibl 1 MX COeIMHEHUA

OOmas xapakrepucTuka ramoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJjopa
(B3auMOJICHCTBUE C MeTaJylaMH, HeMeTaJylaMH, IIejouaMu). XJIOPOBOJOPOI.
ConstHast KHCIOTAa, XMMUYECKHME CBOMCTBA, IOJIy4CHHE, NpUMEHeHue. JleiicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M YeJloBeKa. BaxHeulmme XJIOpuabl U HUX
Hax0KJICHUE B IIPUPO/IE.

OObmast xapaktepucTuka 31eMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHue u (u3NyYecKue CBOWCTBA
IPOCTBIX BELIECTB — KUCIOPOJIa U Cepbl. AJJIOTPONHbBIE MOAUDUKAIIMN KUCIOpPOIa
U ceppl. XUMUYECKUe CBOICTBa cepbl. CepoBONOPOJ, CTpOCHHE, (PU3UYECKUE U
XUMUYeCcKrue CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kuciora, (U3NYECKHE M XUMHYECKHE CBOiicTBa (oOmme Kak
OpeJCTaBUTeNd Kiacca KHCIOT M crneuuduueckue). XUMHUUECKHE PpEaKluy,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOCO00a TMONTY4YeHHUsS] CEpPHOM KHCIOTHI
[Ipumenenue cepHor KucimoThl. COnM CEpHON KHCIIOTHI, KAUECTBEHHAs PEaKLMs Ha



cynabdar-uoH. HaxoxzaeHue ceppl U €€ COEIMHEHUH B NIpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COCIMHEHHUSIMHU cepbl (KUCIOTHBIE JOXK]IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPALICHUS.

OOmas xapakrepucTuka 31eMeHTOB VA-rpynnbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIICHHs. A30T, pACIPOCTPAHEHHUE B IPUPOJIE,
(du3nyeckue U XuMHIeckre cBoiictBa. KpyroBopor a3ora B npupojie. AMMHUAK, €r0
(du3HYEeCcKUe U XUMUYECKHUE CBOMCTBA, OJydeHHE U TpuMeHeHue. Coaum aMMOHus,
uxX Qu3nYecKue U XUMUYECKUE CBOMCTBA, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MojyuyeHue, (PUu3HuecKue M XUMHUYECKUE
cBOiicTBa (OOlIME KaK MpPEJACTaBUTENs Kjacca KUCIOT U cHeupUUecKHe).
Hcnonb3oBaHWE HHUTPATOB M COJIEM aMMOHHMSI B KadyeCTBE MHUHEPaIbHBIX
ya00peHuil. XuMHUYEeCKOe 3arps3HEHUE OKPYIKaOIIEH Cpellbl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXKAW, 3arpsA3HCHHE BO3AyXa, IMOYBEI W BOJoEéMOB). Docdop,
aJIoTporHele Moaupukammuu ¢docdopa, (uU3MUECKUEe U XUMHUYECKUE CBONCTBA.
Oxcun ¢ocdopa (V) u pochopHas kuciora, pu3ndecKkue U XUMUIECKHUE CBOMCTRA,
nonydenue. Mcnonb3oBanne GpochaToB B KauecTBE MUHEPATBHBIX YI00PCHHIA.

Oobmas xapaktepucTtuka 31eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTEIIEHH  OKUCIEHUSA.  YIJIEpOJd,  aUIOTPOIIHBIE
Moau(pUKaIMK, PACIPOCTPAaHEHHE B NpPUPOJE, (PUINYECKUE U XUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopor yriaepona B npupoae. OKCUAbI yriaepoaa, ux
(¢u3nuecKkue W XUMHUYECKHE CBOMCTBA, [JEHCTBHE Ha IKUBbIE OpPraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJEMBI, CBSI3aHHBIE C OKCHAOM
yraepoaa (IV), rumore3a r17100ampbHOrO TMOTEIUIEHUS KiIuUMaTa, MapHUKOBBIN
3p¢eKkT. YTonbHas KUCIOTAa U €€ COJU, UX (PU3NYECKUE U XUMUYECKHE CBOWCTBA,
noilyuyeHue W mnpuMeHeHne. KadecTBeHHas peaknus Ha KapOOHAT-HOHBI
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBINIJICHHOCTH U CEIbCKOM
XO35UCTBE.

[TepBoHavasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHICH, TaHOJI, TJIULEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbple HMCTOYHUKU YTIEBOAOPOAOB (yrojb, HNPHUPOAHBIA Tra3, He(dTh),
OPOAYKTHl WX TepepaboTku (O€H3WH), UX pPONb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: )KMpax, OeKax, yriieBojax — U X
poJii B KM3HM 4eJOBEKa. MaTepualbHOE €IMHCTBO OpPraHUYECKHX W
HEOPraHUYECKUX COEIMHEHHI.

Kpemumnii, ero ¢usmueckne u XUMHYECKHE CBOWCTBA, TMOIY4YCHHE U
npuMmeHenne. CoenuHeHUs KpeMHus B mnpupoje. OO6mmue npeactaBieHUs 00
okcuzae kpemuus (IV) u kpemHueBoil kucinore. CUIMKaAThl, UX HUCIOJIB30BAHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHelne cTpOUTENbHbIE MaTepualbl: KepaMukKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [Ipobnembl 6€30MacHOro MCHOIb30BaHUs
CTPOUTENBHBIX MATEPUAIIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3li0B HEOPTaHWYECKUX BELIECTB, CBOMCTB COJITHOM KUCIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEAKIM Ha XJIOPUI-UOHBI U HAOJIOJCHUE NTPU3HAKOB
UX MPOTEKAHMS, OMBITHL, OTPAXKAIOIINE (PU3NYECKHE M XUMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEIMHEHHMH (BO3MOXXHO HCHOJIb30BAHHE BHUIEOMATEPUAJIOB),
O3HaKOMJICHHE C oOpa3namMu XJOpUAOB (TAJOTEHUIOB), O3HAKOMJICHHE C
oOpazuamMmu  ceppl U €€  COCAMHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAHME
BUJICOMaTEpHaIOB), HaOIIOACHNUE Tpoliecca OOYIJIMBaHUs caxapa IoJ JAeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBL, H3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIIEHHON CEPHOW KUCIOTHI, IPOBEICHNE KaUeCTBEHHOW peaKIuu Ha cyJibdat-
WOH W HaOII0JeHUe Mpu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (U3HMYECKUMU
cBoiicTBamMM a3oTa, Qocdopa W UX COEAUHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yI0OpEeHUM, MogyUyeHue,
coOMpaHue, pacno3HaBaHME M HU3YYEHUE CBOWCTB aMMUaKa, IIPOBEJICHUE
KauyeCTBEHHBIX PEAKIMi Ha MOH aMMOHHS U (ocdaT-uOH U U3yUeHHE MPU3HAKOB
UX MPOTEKAHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUe BUJICOMATEPHUAJIOB), U3y4EeHUE Mozenen
KPUCTAJUIMUECKUX pElIETOK ainMasa, Trpaduta, (QyiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOra3a, MojydyeHHe, COOMpaHue, paclio3HABAaHUE U HU3y4YEHUE
CBOMCTB YIJIEKUCIIOrO Ta3a, IPOBEJCHUE KaUYECTBEHHBIX peakUuil Ha KapOOHAT U
CWIMKAT-UOHBl W M3Yy4YCHHE IPU3HAKOB UX IPOTEKAaHHs, O3HAKOMIICHHE C
NPOAYKIMEN CUJIMKATHOM NPOMBINUIEHHOCTH, PEIICHUE SKCIIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHenmme HeMeTAIIbl U UX COETUHEHUS».

MeTtasiibl 1 MX COCAMHEHUA

OO1as XapakTepUCTUKA XMMHUYECKHUX 3JIEMEHTOB — METAJVIOB HA OCHOBAHUU
UX TmoNokeHuss B llepmomgmueckor cucremMe xXuMu4eckux daeMmeHtoB JI. WM.
MenpeneeBa u crpoeHusi atomMmoB. CTpoeHue MeTauioB. MeTtamnyeckasl CBs3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAs  PEIIETKA.  JJNEKTPOXUMUYECKHUH  pAX
HaNpsOKeHUN MeTayuioB. @U3NYecKue U XUMUYECKHE CBOMCTBA MeTayioB. O0mue
crnocoObl moiydeHus: MerawioB. I[loHsATHE O KOpPpO3WHM METaJUIOB, OCHOBHBIE
CrocoObl 3amuThl WX OT Koppo3uu. CrumaBel (CTasib, YYTYH, JIOPATFOMUHUY,
OpoOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilesnoynbie MeTaiuibl: nosoKeHUe B [leproanueckon cucTteMe XUMHUYECKUX
anemenToB JI. M. MenaeneeBa, CTpoeHHE UX aTOMOB, HaXOXXJIECHHWE B IIPUPOJE.
dusnueckre U XUMUYECKUE CBOICTBa (Ha mpumepe HaTpus U Kaimusi). OKCuabl u



TUJPOKCUABI HaTpusi W Kanud. I[IpuMeHeHHe IIEIOYHBIX METAIOB M HUX
COECINHEHUN.

[[lenouyno3emenbHble METAUIBI MAarHui M KallbLIMHA: IIOJIOXKEHHE B
[Tepuoguueckoit cucreMe xumuueckux 3nneMeHToB J[. M. MeHneneeBa, cTtpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpUpoje. PU3NUECKUE U XUMUUECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmue coequHeHUs Kalblus (OKCHUZ, THUIAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: nosioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHHE atoma, HaXOXIACHUE B mpupoje. Pusnyueckue u
XUMHUYECKHEe CBOMCTBA aMFOMHHHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
AJTFOMUHUSL.

Kenezo: nonoxenue B [lepuognueckon cucreme XUuMHYECKUX 3JEMEHTOB /1.
N. MeHnneneeBa, CTpOE€HHE aToMa, HaxOoxAeHUe B npupoae. Ddusznueckue u
XUMHYECKHEe CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cosn kenesa (1) u xxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasmamMu METAUIOB W CIUIaBOB, WX (U3HUYCCKUMHU
CBOMCTBAMH, H3Y4YE€HHE  PE3yJbTaTOB  KOPPO3MH  METAIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHJCOMATEpPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KIBIIUS W HATpUs C BOJIOM (BO3MOXKHO HCIIOJIB30BaHUE BHJICOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, IPOLIECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCHOJIb30BAHME  BUJICOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX pEaKIMii Ha MOHBI; MarHus, KajabliMs, aJIIOMUHUS, IIUHKA, JKeje3a
(I1) u xenesza (III), mequ (1), HaGnroAEeHNE U OMUCAHUE TPOIIECCOB OKpAIIUBAHUS
MJJaMEHH MOHaMU HaTpusl, Kajlus W Kaiablusad (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), MCCIICIOBaHNE aM(OTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJA IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1ad Mo TeMe «BakHelue
METaJIJIbl 1 KX COCIUHEHMS.

XHUMHUS M OKPY:KaOLIas cpeaa

BemecTtBa m Mmarepuanbsl B NOBCEJHEBHOW XM3HM YENIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. IlepBas momornis mpu
XUMHYECKUX OKOrax U OTPaBJICHUSIX.

XHUMHUYECKOE 3arps3HCHHE OKpYKarolleld cpejnl (MpeaenabHasl JOoIMyCcTuMas
KOHIIeHTpaius BemiecTs, aanee — [1/IK). Ponp xumMuu B pemieHn# 3K0JI0THYECKUX
npobiiem.

Xumuueckuii IKCnepumenm:

H3y4eHHe oOpasIloB MaTepualioB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIC
MaTepHaIbl).

Mescnpeomemmnuie céa3u



Peanuzanus MeXnpeaMeTHBIX CBsA3€H NMpU U3YYeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 WCIONb30BaHWE KaK OOIMMX eCTECTBEHHO-HAYIHBIX
MOHATHUH, TaK W TOHATHH, ABJSIOMIUXCS CUCTEMHBIMU JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBIE MOHSTHUS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIaCCHU(PUKANMS, TEePUOANIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHNEC, W3MEPEHHE, MOJEb, SBIICHHE, ITAPHUKOBBIN
3 deKT, TEXHOIOTUSI, MaTEPUAITBI.

®duszrka: MmaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIbI,
PaIMOAKTUBHOCTD, MOJIEKYJIa, AIIEKTPUUECKUI 3aps, MIPOBOTHUKH,
MOJIYIIPOBOJHUKH,  THUAJICKTPUKHA, (POTOAIEMEHT, BEIICCTBO, TEIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTKa, CruiaBbl, (U3MYECKUE BEIMYMHBI, SIUHUIIEI MU3MEPEHHS, KOCMHUYECKOES
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dortocuntes, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHbBIE
yI00PEHUS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpATbl, TOPHBIE TOPOJIBI,
M0JIE3HBIE MCKOIIAeMbI€, TOTLIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yNbTaTbl OCBOCHHUS MPOTrpaMMbl  OCHOBHOIO  OOILIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOYyYEeHHS XHUMHH B €IUHCTBE Y4YeOHOW u
BOCITUTATEIbHOU AESATENIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMU POCCUHUCKUMH
COIIMOKYJIBTYPHBIMHU U J1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, TPHUHSITHIMU B
oOmiecTBe IMpaBWIaMd M HOPMAaMHM IIOBEACHHUA U CIIOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIINXCS.

JIn4HOCTHBIE pe3yJIbTaThI OTPAKAIOT TOTOBHOCTh oOyJaromuxcs
PYKOBOJICTBOBATbCSl ~ CUCTEMOM  MO3UTUBHBIX  I[IEHHOCTHBIX  OpPUEHTaUUd U
pacIIMpPEHNE ONBITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YACTH:

1) maTprMoTH4eCKOro BOCIMTAHUA:

LIEHHOCTHOTO OTHOUIEHUS! K OT€YECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY H
HAay4YHOMY HACJEUIO0, TMOHMMAaHHUS 3HA4YCHUS XUMHUYECKOM HAayKM B KU3HH
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTU BIIAJETh JOCTOBEPHOM HHpopManueil o
IIEPENOBBIX JOCTHKEHUAX M OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS] O COLMAJBHBIX HOpPMax M MPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUN B KOJJIEKTUBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO
M0JIE3HOH, yueOHO-UCCIIE0BATENbCKOM, TBOPUECKON U IPYTUX BUAAX JIE€ATEIbHOCTH,
FOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESTEIBHOCTH TMPU BBHIIOJIHEHUU
y4eOHbIX, MO3HABAaTEIbHBIX 3a7a4, BBINOJIHEHUM XUMHUYECKUX HKCIIEPUMEHTOB,
CO3/1aHUU YYEOHBIX MPOEKTOB, CTPEMJIEHHSI K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIN
B Mpoliecce ITON yueOHOM e TeNIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEACHUE U
MIOCTYIKU CBOMX TOBAPUIIEH C MO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHMS MIOCJIEICTBUI NTOCTYNKOB;

3) HEHHOCTH HAYYHOTI'0 NIO3HAHUSA:

MHPOBO33PEHUYECKHE NPEICTABICHHAS O BEIIECTBE M XUMHUYECKOM pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH W COCTaBIIIOIIME
OCHOBY [UJIsl TOHUMaHUsl CYIIHOCTH HAYYHOM KapTUHBI MHpA, MPEACTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS NPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKA C
MPUPOJTHON CPEION, O POJIM XMMHUHM B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[MO3HABaTEJIbHbIE MOTHBBI, HAINPABJICHHBICE HA MOJIYYEHHWE HOBBIX 3HAHUW IO
XUMHH, HEOOXOAMMBbIE [Isl OOBSCHEHUS HaONIOJAaeMbIX IPOLECCOB M SIBJICHUH,
MO3HABATENbHON, MH()OPMAIIMOHHOM W YHTATEIbCKOM KYyJIbTYpPhl, B TOM YHCIE
HABBIKOB  CaMOCTOSITEIbHOM paboThl C y4yeOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATYPOM, JIOCTYNHBIMA TEXHUYECKHMMH  CpPEICTBaMH  WH(OOPMAIMOHHBIX
TEXHOJIOTHI;

WHTEpEeC K OOYYEeHHMI0O U TO3HAHMIO, JIF0OO3HATEIBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K CaM000pa30BaHUI0, IPOEKTHON U UCCIIE0BATENILCKON JEATEIbHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPaBICHHOCTU U YPOBHS 00yUY€HHUS B JlajbHEHIIIEM;

4) popMupoBaHHS KYJIbTYPbI 310POBb:

OCO3HAaHUE EHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3710POBBIO,
YCTAaHOBKH Ha 3J0pOBbI 00pa3 >KU3HU, OCO3HAHUE IIOCIEICTBHA M HENMpUSTHE
BPEJHBIX  MPUBBIYEK  (YMOTpPEOJICHUs]  aJKOTOJIs, HApPKOTHKOB,  KypeHHs),
HEOOXOJUMOCTH  COOJIIOJIEHUS] MpaBWil  O€30MacHOCTH MpU  OOpalleHuu ¢
XUMUYCCKIMH BEIIECTBAMH B OBITY U pPEaTbHOU KU3HH,

5) Tpy10BOro BOCIMTAHMS:

MHTEpEC K MPAKTUUYECKOMY M3YYEHHUIO IMpodeccuil U TpyJa pa3IMYHOTO poja,
YBaXXEHUE K TPYAYy U pe3yibTaTaM TPYAOBOU AEATEIbHOCTHU, B TOM YHCIIE HA OCHOBE
MIPUMEHEHUS TTPEIMETHBIX 3HAHUH 10 XUMHH, OCO3HAHHBIM BHIOOP MHIUBUIYATHHOM
TPACKTOPUU TPOAODKEHUS O0pa3oBaHUA C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, yCHeurHou
MpO(ECCUOHATILHON JIEITEIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHHM, TOTOBHOCTh
aJlalTHPOBAThCA B Mpo(eccroHalIbHOM cpee;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11e7eco00pa3Hoe OTHOILIEHUE K MPHUPO/E KaK UCTOYHUKY >KU3HH
Ha 3emJie, OCHOBE €€ CyYIIECTBOBAHMS, ITOHUMAHUE LIEHHOCTU 3J0POBOTO H
Oe3omacHOro o00pa3a KU3HU, OTBETCTBEHHOE OTHOLIEHHUE K COOCTBEHHOMY
¢u3NuecKOMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HaHHE LIEHHOCTH COOIOCHUS
npaBuj 0€30MacHOr0 MOBEACHUS MPU padOTe C BEIIECTBAMU, a TAKXKE B CUTYyaIUsX,
YIPOXKAKOUIUX 3/I0POBBIO U )KU3HU JTOJEH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJIydaeMble MpPU HU3YUYCHUH XUMHH, IS
peleHus 3a7a4y, CBA3aHHBIX C OKPYKAKOUIEH MPUPOIHON CpPElIOM, IJIsi TOBBIIICHUS
YPOBHSI ~ DKOJIOTMUECKOW  KYJIbTYpbl, OCO3HaHHUS  TJIOOAJIBHOTO  XapakTepa
HKOJOTMYECKUX NPOOJEeM M MyTed HX PEIICHUS IOCPEACTBOM METOJ0B XHMUH,
HKOJOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBAThCS WM B IIO3HABATEIBHOM,
KOMMYHUKATUBHON U COLIMAIILHOW MPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTampeaMETHBIX PE3YJIbTATOB BBIACISAIOT 3HAUYUMbIEC IS
dbopMUpOBaHNUS MUPOBO33pPEHUSI OOIIEHAYYHbIC MOHITHS (3aKOH, TEOpHS, MPUHIIHII,
runore3a, (axkT, cucTeMa, IMpoLecc, OHKCIEPUMEHT U JApPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJISIOT Ha
OCHOBE 3HAHMM M3 ATHX MPEAMETOB (HOPMHUPOBATH NPEACTABICHUE O LEIOCTHOU
HAay4YHOU KapTHHE MHUpa, U yHUBEpCAIbHbIC YUeOHbIe NEUCTBUs (IIO3HABATEIBHBIE,



KOMMYHHUKATHUBHBIC, PETYJISATUBHBIC), KOTOphIE oOecreduBarOT (OpMHUPOBAHUE
FOTOBHOCTH K CAaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYILIECTBICHUIO Y4uyeOHOMU
JIEATSIIHHOCTH.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble J1ornuyeckue 1eMCTBUA:

YMEHUS UCIIOJIb30BATh MPUEMBI JIOTHYECKOTO MBIIIJICHUS IPU OCBOCHUMW 3HAHUIM:
pacKpbIBaTh CMBICI XMUMHUYECKUX TMOHATUU (BBIACISATh UX XapaKTEPHBIC MPU3HAKU,
YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMH TMOHSATUSIMHU), UCIOIL30BaTh MOHSTHUS IS
O0OBSICHEHUS OTJCIbHBIX (DAKTOB M SIBIICHHM, BEIOMPATh OCHOBAHMS W KPUTEPHUH IS
KJIacCU(UKAIIUM XUMHUYECKHX BEIIECTB M XUMHUUYECKUX pEaKIMil, ycTaHaBIUBAaTh
MIPUYUHHO-CJICACTBEHHBIC CBS3U MEXK]Yy OOBEKTAMHU M3YUYCHHS, CTPOUTH JJOTUUECKHUE
paccyxaeHus (MHIYKTUBHBIC, JNCAYKTHUBHbIC, IO AaHAJIOTWHU), JEJaTh BBIBOABI U
3aKJIFOYCHUS;

yMEHHE TIPUMEHSTh B TIpoOIleCcCe€ IMO3HAHUA TOHATUS (TIpeAMETHBIE U
MeTanpeIMETHbIC), CUMBOJNYECKHE (3HAKOBBIC) MOJICIH, HUCIOJIb3yeMbIe B XHMHUH,
peoOpa3oBbIBATh IIUPOKO NMPUMEHSEMbIE B XUMHUU MOJCIbHBIC TMPEICTABICHUS —
XUMUYECKUN 3HAaK (CHMBOJ DJJIEMEHTA), XUMHU4YecKas ¢opMyna W ypaBHCHHE
XUMHUYECKON peakIud — IpH pelieHuH y4eOHO-TTO3HABaTeNbHBIX 3a7a4, ¢ Y4ETOM
ATUX MOJEIBHBIX NPEACTABICHUNA BBISBISATh U XapaKTEPU30BaTh CYIIECCTBECHHBIC
MPU3HAKK M3Y9aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U XUMHYECKUX PEaKIui,
BBIABJISATE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICJICTBEHHBIE  CBA3U U
MPOTHUBOPEYMS B U3YUAEMBIX MPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciieoBaTe/IbCKHE A€CTBUS:

YMEHHUE MCIIOIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KQ4ECTBE OCHOBBI JIs1 (DOPMUPOBAHUSI TUIIOTE3bI IO MPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUIA;

MpUOOpPETEHUE OIbITa 10 IUIAHWPOBAHUIO, OPraHU3allMd ¥ IPOBEICHUIO
YYCHUYCCKMX OKCIEPHUMEHTOB, YMEHHE HaOmojgaTh 3a XOJOM IIporiecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATh €ro pe3yibTaT, (popMyaupoBaTh OOOOIICHUS M
BBIBOJBI 0 PE3YJIbTATaM MPOBEAEHHOIO OIBITA, UCCIETOBAHUSA, COCTABIATh OTYET O
pOJIeIaHHOM padoTe.

Pabora c nnpopmanueii:

yMEHHUE BBIOMpATh, AaHAJIU3UPOBATh W HMHTEPHPETHPOBATH HH(POPMAIHIO
Pa3IUYHBIX BUAOB M (DOPM MpeACTaBICHUS, MOTYYaeMyI0 W3 Pa3HBIX HCTOYHHKOB
(Hay4HO-TIOMYJISIpHAS IUTEpATypa XUMHUUECKOTO COJIEpKaHUSI, CITPAaBOYHBIE ITOCOOUS,
pecypcel IHTepHETa), KPUTUYECKH OIEHWBATh MPOTHUBOPECUMBYIO M HEOCTOBEPHYIO
uH(dOpMaIHIO;

yMEHHE TPUMEHSTh Pa3IMYHbIC METOABl M 3alpoChl MPU TIOMCKE U OTOOpE
MHpOpMAIIUM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJMUMBIX [IJI1 BBINOJHEHUS



yueOHBIX M IO3HABATEIbHBIX 3aJau ONPEAENIEHHOrO0 THUIIA, TPUOOPETEHUE OIbITA B
o0nacT  WCHONB30BaHUS  WMH(GOPMALNMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHMH,
OBJIAJICHUE KYJbTYpOM AaKTHMBHOI'O HMCIOJB30BAHMS PA3IHYHBIX MMOUCKOBBIX CHCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMAIbHYIO (DOpMy TpejacTaBiieHus WHDOpMAIUU U
WJUTIOCTPUPOBATh  PEIIAEMbIE 3aJlaud  HECJIOKHBIMH CXEMaMH, JHarpaMMaMmu,
apyrumu GopmaMu rpaduKu 1 UX KOMOWHAIUSIMU;

YMEHUE MCIOJb30BaTh W AaHAIM3UPOBaTh B Ipolecce y4yeOHOH W
HCCIIEIOBATENIbCKON AESITENbHOCTH HMH(DOPMAIMIO O BIWSHUU MPOMBINIJICHHOCTH,
CEJIbCKOTO XO035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH ITPUPOJHON CPEb.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe JeHCTBUS:

YMEHHUS 3aJlaBaTh BOMPOCHI (B X0/1€ Auaiora u (Miau) AUCKYCCHUU) IO CYIIECTBY
oOcyxnaemMoii  TeMbl, (OPMYJIHPOBATH CBOM  NPEHAJIONKEHUS  OTHOCUTEIHHO
BBIIIOJIHEHHSI PEJIIOKEHHOM 3a]a4H;

YMEHHSI ~ TPEACTABIATh  NOJNYYEHHBIE  pe3yJibTaThl  I[MO3HABATEIIBHOU
NEATENBHOCTH B YCTHBIX M MIMCbMEHHBIX TEKCTaX; J€1aTh IPE3CHTALNIO PE3YIbTaTOB
BBITIOJTHCHHUSI XUMHUYECKOTO DKCIIEPUMEHTa (JIaGOpaTOPHOTO OMBITA, JTabOpaTOpPHOM
paboTHI TTO UCCIIETOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO TIPOEKTA);

YMEHMSI y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
II03HABATEJIbHOM M MCCIEN0BATEIBCKON NEATEIbHOCTH MPU PEUICHUH BO3HUKAKOLIUX
npobiieM Ha OCHOBE Yyué€ra OOIIMX HMHTEPECOB U COIVIACOBAHUS IO3UIIMIMA
(obcyxaeHnsi, 0OMEH MHEHUSIMHU, «MO3TOBBIC IITYPMbI», KOOPIWHAIUS COBMECTHBIX
JEHUCTBUHN, OTpeeIICHUE KPUTEPHUEB IO OIEHKE KAa4YeCTBA BBITIOJIHCHHOW PabOTHI H
JIpyTHe).

PerynsiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CaMOCTOSITENIBHO OHPEACNATh LENH JACSITEIBHOCTH, ILJIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJHMPOBATH M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesTeNbHOCTh, BHIOMPATh Hambosiee 3(PPEeKTUBHBIE CHOCOOBI pElIeHHs Y4eOHBIX H
[IO3HABATEJIbHBIX  33J1a4, CaMOCTOATEJIBHO COCTAaBJIATh WM KOPPEKTUPOBATH
MPEJUIOKEHHBIM  QJITOPUTM JI€MCTBUM TP  BBINIOJIHEHUM 3aJaHUM C  YYETOM
MOJTyYeHUs HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAX W PEAKIHUSAX,
OLICHUBATh COOTBETCTBUE IIOJIYyYEHHOTO pe3yJibTaTa 3asBICHHON UEIH, YMEHHE
MCIIOJIB30BAaTh M aHAIIM3UPOBATh KOHTEKCTHI, IPEJIaracMble€ B YCIOBUU 3aIaHUN.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocTaBe npeaMeTHBIX pe3yabTaTOB IO OCBOSHUIO 0053aTEILHOTO COACPKAHMS,
YCTaHOBJICHHOTO JAaHHOW (QeaepasbHON paboyeil MmporpamMMoi, BBIICHSIOT:
OCBOEHHBIE O0YyYarOIIMMHCS HAay4YHbIE 3HAHUSA, YMEHHS U CIOCOOBI JCHCTBHIA,
cnenuduueckue JUisi NMpeAMETHON obsnactu «XHUMHS», BUABI JAEATEIBHOCTU IIO
MOJTyYEHHUIO0 HOBOT'O 3HAHMSI, €r0 MHTEPIIPETALIMU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B
Pa3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.



K xoniy o0ydyenust B 8 kjiacce mpeiIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

e PAaCKpbIBaTh CMBICIT OCHOBHBIX XHMHUYECKHX IIOHSATHUH: aTOM, MOJIEKyJa,
XUMHYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE BEIECTBO, CMECH
(omHOpOAHAS W HEOJHOPOJHAs), BaJEHTHOCTh, OTHOCHUTENIbHASI aTOMHas U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBas JOJII XUMHUYECKOTO AJIEMEHTa B COCIMHCHHH, MOJISPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, AJIEKTPOOTPHUIATEIHLHOCTh, CTEICHb
OKHUCJICHUSI, XUMHUYECKas peakius, Kiaccudukanus peakiuil: peaxiuu
COCIMHEHMSI, PEAKIINK PA3JIOKEHUS, peaKI[UU 3aMEIIeHUs, peakiuu oOMeHa,
9K30- M SHJOTEPMHUUECKUE PEAKIINU, TETUIOBOM 3(PPEKT peakinu, aapo aToma,
AJICKTPOHHBIN CJIOW aTOMa, aTOMHAasi OpOUTaNb, PalyC aToMa, XHMHUYECKas
CBSI3b, TIOJIApHAS W HETIOJSIPHAS KOBAJCHTHAs CBS3b, MOHHAS CBs3b, HMOH,
KaTHMOH, aHWOH, PpacTBOp, MaccoBas JIOJsl BemecTBa  (MPOIEHTHAs
KOHIIEHTpAI[s) B pacTBOPE;

 IWJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKHUX MMOHATHHA U MMPUMEHSTH
OTH TIOHATHSI IPY OTTMCAHUU BEIIECTB U UX MPEBPAICHUH;

¢ ICTIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JJII COCTaBICHUSI ()OpMYI BEIIECTB U
YPABHEHUUN XUMUUYECKUX PEAKLINM;

e OTNIPE/ICNIATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTETICHb OKWCJICHUS DJICMEHTOB B OMHAPHBIX COSAMHEHUSX, PUHAIC)KHOCTh
BEILIECTB K OMNPEIEIEHHOMY KJacCy COEAMHEHUW 1o QopmysiaM, BHUJ
XUMUYECKOM CBsI3M  (KOBaJeHTHasT W HWOHHAs) B  HEOPraHUYECKHUX
COCIMHEHMUSIX;

epackpbiBaTh cMmbic llepuoguyeckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJUYECKON 3aBUCHMOCTH CBOKCTB
XUMUYECKAX D3JIEMEHTOB OT WX mojoxkeHus B Ilepuogmdeckoit cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO YU€HHs, 3aK0OHa ABOTaJIpo;

¢ OITMCHIBATh M XapaKTepH30BaTh TaOmmuHyto Gopmy lleprogndeckoit cucTemMsl
XUMUYECKAX DJIEMEHTOB. pa3nyaTh MOHATHS «IJIaBHas moarpymnma (A-
rpynmna)y u «mnobounas mnoarpynna (b-rpynma)», manbie U Oosbline
NEPUOJIbI, COOTHOCUTH OOO3HAYEHHUs, KOTOphIE HMEIOTCS B TabiuIe
«llepnognueckas cucremMa xumudeckux sneMeHToB . M. MeHneneeBa» ¢
YUCJIOBBIMU XapAaKTEPUCTHKAMU CTPOCHHSI aTOMOB XHMHYECKHUX JJIEMECHTOB
(coctaB u 3apsn siapa, oblee YKMCIo JIEKTPOHOB M pachpe/iesieHue uX Io
AJIEKTPOHHBIM CJIOSIM);



e KJIACCU(UIMPOBATh XUMHUYECKHE DBJIEMEHTbl, HEOPraHUYECKHUE BEIECTBA,
XUMUYECKHE peakiuu (10 4YHMCIy W COCTaBy Y4YacTBYIOIIMX B pPeakUuU
BEIIIECTB, M0 TEIJIOBOMY 3(PPeKTy);

e XapaKTepU30BaTh (OMHUCHIBATh) OOLIME XUMHUYECKHE CBOICTBA BELIECTB
Pa3IMYHBIX KJIACCOB, IOATBEPKIasi ONMCAHWUE NPHUMEPAMH MOJEKYJISPHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLIN;

e IPOTHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXHOCTH NPOTEKAHUS XUMHUYECKUX IMpEBpallCeHHd B
Pa3IMYHBIX YCIOBUSX;

* BBIYUCJIATh OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MacChl BEILECTB,
MAacCOBYIO [IOJIF0 XHUMHYECKOTO »JJIeMEHTa Mo QopMysie COECTUHEHMUS,
MacCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 0 YPABHEHUIO
XUMHYECKOMN PEAKLINY;

o IPUMEHATh OCHOBHBIE OIEPALMHM MBICIUTEIBHON IEATEIBHOCTH — AHAIN3 U
CHUHTE3, CpaBHEHHE, OO0O0OIICHUEe, CHCTeMaTU3aluio, KiIacCU(HKAIINIO,
BBISIBJICHUE TMPUYMHHO--CIEJACTBEHHBIX CBSI3€d — JJIs HU3Yy4YEHUS CBOMICTB
BEILECTB U XUMHUYECKUX PEAKIINiIl, €CTECTBEHHO-HAYYHbIE METO/bI TTO3HAHUS
— HaOII0eHNe, U3MEPEHUE, MOJEIMPOBAHUE, SKCIEPUMEHT (pealbHbId U
MBICJICHHBIN);

e CJIEIOBATh IpaBUJIaM IOJIb30BaHUS XUMUYECKON MOCyAOH M J1a00paTOPHBIM
o0opymoBaHHeM, a TakkKe TMpaBuiaM oOOpalleHus C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKUUSMH TIO  BBINOJHEHUIO J1a0OPAaTOPHBIX
XMMHYECKUX OIBITOB IO MOJTYYEHHIO U COOMPAHHUIO0 ra3000pa3HbIX BEIIECTB
(BomopoZla M KHUCIOpOJa), NMPUTOTOBIECHUIO PACTBOPOB C OINpeAeHEéHHOU
MaccoBOM JOJIell pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBAaTH M IIPOBOJIUTH
XUMUYECKHUE 3KCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB WIEIOYEH U
KHCJIOT C TIOMOIIBIO MHIWKATOPOB (JIakKMyC, peHONMPTaNICnH, METHIOPAHK U
JPYTHE).

K xoniy oOydenust B 9 kjacce rnpeiMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE

JOJDKHBI OTpaskaTh COPMUPOBAHHOCTH Y O0YUAIOIITUXCS YMEHHIA:

* PACKpbIBAaTh CMBICII OCHOBHBIX XMMUYECKHX MOHSITHI: XUMUYECKHI 3JIEMEHT,
aTOM, MOJIEKYJIa, HOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO, CJIOKHOE
BEILECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIEHb OKHCIICHUS,
XUMUYECKas peaKiusl, XUMUYECKas CBsI3b, TEIJIOBOM 3P(PEKT peakuuu, MoJib,
MOJISIPHBIN 00BEM, pacTBop, AIEKTPOIIUTHI, HEAJIEKTPOJIUTHI,
AJIEKTPOJIMTUYECKAs] JUCCOLIMALUS, PEAaKIIMd MOHHOTO OOMEHa, KaTaiu3aTop,
XMMHMYECKOE paBHOBECHE, OOpaTuMble M  HeoOpaTHUMblE peakluH,
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLIUN, OKUCIIUTEIb, BOCCTAHOBUTEIID,
OKHUCIICHHE W BOCCTAHOBJICHHE, AJUTOTPONHs, amM(pOTepHOCTh, XUMHUYECKas



CBs3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKAs1), KPUCTAJUIMYECKasl PeIeETKa,
KOpPpO3Usl METAJJIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOW PEAKLINH, MPEICIbHO
nonyctuMas koHueHntpanuns [IJIK BemecTsa;

e WUIKOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX IOHATUN U IPUMEHSTH
OTU MOHATHUSA [IPU OIIMCAHUU BEIIECTB U UX IIPEBPALLICHUN;

¢ ICTIOJIH30BAaTh XUMUYCCKYIO CHMBOJIUKY JIUISI COCTaBJICHUS ()OPMYJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUN;

e OMPEACNATh BAJECHTHOCTh U CTEIEHb OKUCICHHS XUMHYECKUX JJIEMEHTOB B
COCIMHEHUAX  PAa3JIMYHOIO  COCTaBa, M[PUHAJIEKHOCTh BELIECTB K
onpeneI€HHOMY KJIacCy COeIMHEeHUI 1o hopmyiiaM, B XUMUYECKOMN CBSI3U
(KOBaJIeHTHAsl, UOHHAS, METAUINYECKasi) B HEOPraHUYECKUX COCTUHECHUSX,
3apsi/i MOHA TI0 XUMUYECKOU (hopmyJie, XapaKTep Cpelibl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCIUHEHHM, TUII KPUCTALTAYECKON PEIIETKH KOHKPETHOTO
BEIIIECTBA;

e packpriBaTh cmbIch [lepuoanueckoro 3akona .M. MenneneeBa u
JIEMOHCTPUPOBATH €0 MOHUMAHUE: OMKUCHIBATH U XapaKTEPU30BATh
Tabmmunyto Gopmy [leproandeckoit CHCTEMbI XUMHUYIECKUX SJIEMEHTOB:
pasznuyaTh NOHSITHS «IJIaBHAs moArpymnmna (A-rpynmna)» u «mo0odHast
noarpymmna (b-rpymnmna)y, Maneie 1 00JbIINE IEPUOJIBI, COOTHOCUTD
0003HaueHUs, KOTOPbIE UMEIOTCS B IEPUOUIECKOM TaOIUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOCHUSI aTOMOB XMMUYECKUX PJIEMEHTOB (COCTaB U
3apsi sa/pa, 00IIee YUCIIO JICKTPOHOB U pACIPEICIICHUE UX 110
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 3JIEMEHTOB U UX COCAMHEHUH B MpeAeIax MajbIX IEPUOIOB U
[JIaBHBIX IMOJATPYHIL ¢ YYETOM CTPOCHUS UX aTOMOB;

e KTACCU(UITUPOBATh XUMHUYECKHAE DSJEMEHTHI, HEOPTraHWYCCKHE BEIICCTRA,
XUMHUYECKUE peakiuu (M0 YUCIYy M COCTaBy Y4YacTBYIOIIMX B peaKIuu
BEIIIECTB, MO TEIIOBOMY 3(PdeKTy, M0 HU3MEHEHHUIO CTENEeHEH OKUCICHUS
XUMHUYECKUX JIEMEHTOB);

e XapaKTEepPU30BaTh (OMHUCHIBATh) OOMIME M CHCIMUPUUSCKHE XHUMHUYECKHE
CBOMCTBAa TMPOCTBIX M CJIOXHBIX BEIIECTB, IMOJATBEPKIAA OIMUCAHHUE
IIPUMEPAMU  MOJICKYJISIPHBIX W HWOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKLIUM;

e COCTABIISITh YPABHEHUS JICKTPOIUTAYECKON NUCCOLUAIMA KUCIIOT, HIEJI0YEH U
COJICH, TIOJNIHBIE W COKpAaIEHHBIC YpPaBHECHUS pPEaKIWi HOHHOTO OOMEHa,
YPAaBHEHHUSI PEaKUUM, IOATBEPKAAIOIIMUX CYLIECTBOBAHUE TIE€HETUUYECKOU
CBSI3M MEX/1y BEIIECTBAMHU PA3JIMYHBIX KIJIACCOB;

e PACKpBIBaTh  CYIIHOCTb  OKHUCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATHX PEaKIINi;



* [POTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHUS,
BO3MOXKHOCTH TPOTEKAHUS XHUMHYECCKUX TMPEBPAIICHUN B Pa3IUIHBIX
YCIIOBUSIX;

¢ BBIYUCJISITh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO [JIOJIF0 XUMHYECKOIO JJIEMEHTa 10 (opMyJsie COECIUHEHMUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUEThI IO YPABHEHUIO
XUMHYECKOMN PEAKLINH;

e COOMIOATh TpaBHUiia TOJB30BAHUS XMMHUYECKONW TOCYAOH U J1a00paTOPHBIM
obopynoBaHMEM, a Takke IMpaBuia OOpallleHus C BEHlecTBaMU B
COOTBETCTBMM C HHCTPYKIUAMH TIO  BBINOJHEHUIO  J1aOOpPaTOPHBIX
XUMHYECKHUX OTBITOB MO MOJYYEHUIO U COOMPAHMIO Ta3000pa3HbIX BEUIECTB
(aMMMaka M yriaeKkuciioro rasa);

¢ IPOBOJIUTH PEAKIIUHU, MOATBEPXKIAIONINE KAueCTBEHHBIM COCTaB Pa3INIHBIX
BEIIIECTB: pPACMO3HABAaTh OMNBITHBIM NYTEM XJIOPUI-, OpPOMHUI-, HOIUA-,
KapOoHart-, Qocdar-, cunukar-, cyiabhar-, TUAPOKCHUI-UOHBI, KATHOHBI
AaMMOHHMSI M WOHBI HM3YYCHHBIX METAJUIOB, TPUCYTCTBYIONINE B BOIHBIX
pacTBOpax HEOPTraHMUECKUX BEIIECTB;

o IPUMEHSATh OCHOBHBIC ONEPAIMH MBICIUTEILHON NIEITebHOCTH — aHAU3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATU3alINI0, BBISIBJICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JUIsI U3y4YEHUsI CBOMCTB BEIIECTB M XHWMHUYECKHX
peakiuii, eCTEeCTBEHHO-HAyYHbIE METOJAbl TO3HaHUS — HaONIO/ICHNUE,
U3MEpPEHUE, MOJCIUPOBAHUE, IKCTICPUMEHT (PEAJIbHBIM 1 MBICIICHHBIN ).
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KAJIEHAAPHO-TEMTATUYECKOE INTAHUPOBAHHUE 8 KJIACC

XUMHus

n/n

Tema ypoka

Koaunuect
BO 4aCOB

ITo
IUIAHY

ITo dakry

Pa3nes TeMaTH4eCKOT0 MJIAHUPOBAHUS
/AaexkTpoHHble HUGpPoOBbIe 00pa3oBaTelbHbIE

pecypchbl

BBoaHBbIH, IEpBUYHBII
uHcTpykTax no OT. [Ipenmer
XUMUH. POTb XUMUU B )KU3HU
yesoBeka. Tena u BemecTna.
WNucerpykrax o OT.
JI.LO.Nel.U3yuenue u onrcanue
(bU3UYECKUX CBOMCTB 00pa3IioB
HEOPraHMYECKUX BEIECTB.

03.09

Bubnmnoteka LIOK https://m.edsoo.ru/ff0d210c

ITonsTHE O METOAAX MO3HAHMS B
XUMHNHU

06.09

Bubnmnoteka LUIOK https://m.edsoo.ru/ff0d227e

Wucerpykrax o OT..
[IpakTuueckas padora Ne 1
«[IpaBuna paboTsI B 1aOOpaTOpUH
U IpuEMBI 00palIeHus ¢
1a00paTOPHBIM 00OPYIOBAHUEM»

10.09

Bubnmnoteka LIOK https://m.edsoo.ru/ff0d23dc

YucTele BElIECTBA U CMECH.
CriocoObI pa3esieHUsT CMECCH.
Hucrpykrax o OT. JI.O.Ne2

13.09

Bubnnoteka LIOK https://m.edsoo.ru/ff0d26ca




Nzydenue crmocoOoB pa3eneHus
cMecel (C TOMOIIbIO MarHuTa)

WNucerpykrax o OT.
[IpakTuueckas pabora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKH ITOBAPEHHOM COMN)»

17.09

Bubnmnoteka LIOK https://m.edsoo.ru/ff0d28c8

ATOMBI U MOJIEKYJIBI. THCTpYKTa)K
no OT. J1.O. Ne3 Co3nanue
MOJENEN MOJIEKYI
(IIapocTepKHEBHIX )

20.09

Bubnmnoteka LIOK https://m.edsoo.ru/ff0d2a6c

XUMHUYECKHUE 3JIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMUYECKUX
HJIEMEHTOB

24.09

Bubnmnoteka LUIOK https://m.edsoo.ru/ff0d2be8

HpOCTBIC H CJIOKHBIC BCIICCTBA

27.09

Brnbnnoteka LJOK https://m.edsoo.ru/ff0d2a6¢

ATOMHO—MOJ’ICKy.]'IHpHOG Y4CHUC

01.10

Bubnnoteka LJOK https://m.edsoo.ru/ff0d2d50

10

3aK0H IIOCTOSHCTBA COCTaBa
BEIECTB. XUMHUUEcKas (hopmyIa.
BaJ'IGHTHOCTI) aATOMOB XUMHNUYCCKHUX
2JIEMEHTOB

04.10

Bubnmnoteka LUIOK https://m.edsoo.ru/ff0d2eae

11

OrHOCUTEIbHAA aTOMHAs Macca.
OTtHocuTeNbHASI MOJIEKYJISIPHAS
Macca

08.10

Bubnmnoteka LIOK https://m.edsoo.ru/ff0d323c

12

MaccoBas 1019 XUMHYECKOTO
SJIEMEHTA B COCIUHEHUH

11.10

Bubnmnoteka LIOK https://m.edsoo.ru/ff0d350c

13

KomnuectBo BemecTBa. Moib.
MougnsipHas macca

15. 10.

Brnbnnoteka LJOK https://m.edsoo.ru/ff0d5230

14

duznyeckre 1 XUMUYECKHE

18.10

Bubnnoteka LIOK https://m.edsoo.ru/ff0d37fa




asnenus. Mucrpykrax no OT. JI.O.
Ne4 Habmronenune Gpuznyeckux u
XAMUYECKHX SIBJICHUN.

15

WNucerpykrax o OT.
[IpakTuueckas padora Ne 3.
[Ipu3HaKK 1 yCIOBUS MPOTEKAHUS
XMMHUYECKUX PeaKIui

22.10

Bubnmnoteka LIOK https://m.edsoo.ru/ff0d3a16

16

3aK0oH COXpaHEHUsI MaCChl
BEIECTB. XUMHYECKUE YPABHEHUS

25.10

Bubnmnoteka LUIOK https://m.edsoo.ru/ff0d3b88

17

Knaccudpukamnus XuMru4IecKux
peakiuit (CoeuHeHus,
pa3oKeHus, 3aMeIeHNs, 0OMEHa)

05.11

Bubnmnoteka LUIOK https://m.edsoo.ru/ff0d5708

18

BrruncieHus konudecTBa, MacChl
BEILIECTBA 10 YPABHEHUSIM
XUMHYECKHX PEaKUi

08.11

Brnbnnoteka LJOK https://m.edsoo.ru/ff0d3f34

19

Breraucnenus KOJINYCCTBA, MaCChbl
BCIIECTBA 10 YPAaBHCHUAM
XUMHNYCCKUX peaKI_II/Iﬁ

12.11

Bubnnoteka LJOK https://m.edsoo.ru/ff0d40c4

20

M. B. JIoMOHOCOB — y4€HBIi-
SHIIUKJIOIEIHCT.

O000I11IeHNE U CUCTEMATU3ALIUS
3HAHUH

15.11

Brubnnoteka LJOK https://m.edsoo.ru/ff0d4290

21

KoHnTtponbhas padora Nel o teme
«BemecTBa u XUMHUYECKHE
pEaKIum»

19.11

Bubnnoteka LJOK https://m.edsoo.ru/ff0d448e

22

BOBZ[yX — cMech razoB. CocTaB
BO3yXa. KI/ICJ'IOpOI[ — OJICMCHT U
IMPOCTOC BCUICCTBO. O30H

22.11

Brnbnnoteka LJOK https://m.edsoo.ru/ff0d4614




23

du3nuecKkue U XUMUYECCKUE
CBOMCTBA KUCIIOpOa (PeaKuu
okucieHus, ropenue). [lonstue 06
okcugax. Mucrpykrax o OT.
JI.O. Ne5 O3nakomiteHue ¢
0o0pasiamMu OKCHIOB M OITHUCAHHE
HX CBOMCTB.

26.11

Brubnnoteka LJOK https://m.edsoo.ru/ff0d497a

24

CrniocoOslI MoTy4eHus KUCIopo/ia B
71a060paToOpUu U IPOMBIIUIEHHOCTH.
[Tpumenenue kucmopoa

29.11

Brnbnnoteka LJOK https://m.edsoo.ru/ff0d4790

25

Tennooii 3 ekt XumMuyecKon
pEaKIMH, TIOHSITHE O
TEPMOXUMHUYECKOM YPaBHCHUH,
9K30- U DHJIOTEPMUYECCKHIX
peakusix. TomnuBo (HedTh, yroib
U METaH). 3arpsA3HeHUE BO3/1yXa,
CIOCOOBI €ro NPeJOTBPAIIECHUS

03.12

Bubnnoteka LJOK https://m.edsoo.ru/ff0d4c4a

26

WNucerpykrax o OT.
[IpakTuueckas padora Ne 4 o
teme «llonyuyenue u cobupanue
KHCIJIOPOJIa, U3Y4YEHHUE €ro
CBOMCTB»

06.12

Bubnnoteka LUIOK https://m.edsoo.ru/ff0d4ae2

27

Boxopon — anemeHT U mpocToe
BelecTBO. Haxoxnenue B npupozae

10.12

Bubnmnoteka LUIOK https://m.edsoo.ru/ff0d4dd0

28

dusnueckue U XUMHYECKHUE
cBoiicTBa Bojopoja. [[pumenenne
BOJIOpOJIa

13.12

Brnbnnoteka LJOK https://m.edsoo.ru/ff0d4dd0

29

Croco0sl osTyueHus BOJ0OPoa B

17.12

Bubnuoteka LIOK https://m.edsoo.ru/ff0d50d2
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naboparopuu

30

ITonsATHE O KHCITOTAX M COJIAX.
Nucrpykrax o OT. JIO. Ne6
BsanmonelicTBre KUCIIOT ¢
MeTalllIaMH

20.12

Brnbnnoteka LJOK https://m.edsoo.ru/ff0d4dd0

31

HNucrpykrax o OT.
[IpakTuueckas padora Ne 5 o
teme «llonyuenue u cobupanue
BOJIOPO/IA, U3YUEHHE €T0 CBOUCTB»

24.12

Bubnuoteka LIOK https://m.edsoo.ru/ff0d4f42

32

MoutsipHblii 00BEM Ta30B. 3aKOH
ABoraapo

27.12

Brnbnnoteka LJOK https://m.edsoo.ru/ff0d542e

33

Brruncienus o0béMa, KOIHYECTBA
BEILECTBA ra3a M0 €ro U3BECTHOMY
KOJINYECTBY BEUIECTBA WK 00BEMY

14.01

Brubnnoteka LJOK https://m.edsoo.ru/ff0d55a0

34

Brruncienus o0bEMOB ra3os 110
YPaBHEHUIO PEaKIIU Ha OCHOBE
3aKOHA 00BEMHBIX OTHOILIEHUH
ra3oB

17.01

Brnbnnoteka LJOK https://m.edso0.ru/ff0d5708

35

duznyeckre ¥ XUMHYECKHE
cBoiicTBa Boanl. CocTaB
ocHoBanuii. ITonsitue 00
WHJIUKAaTOpax

21.01

Brubnnoteka LJOK https://m.edsoo.ru/ff0d587a

36

Bopna kak pactBopuTels.
HacpliieHHble 1 HEHACBHIIIEHHBIE
pacTBOpBl. MaccoBast 10715
BEIIECTBA B pacTBOpe. MHCTpyKTa)x
no OT. JI.O. Ne7 UccnenoBanue
0COOEHHOCTEN pacTBOpEHUs

24.01

Bubnnoteka LUIOK https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
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BEILECTB C Pa3IMYHON
pPacTBOPUMOCTBIO.

37

MaccoBas 107151 BEILIECTBA B
pactBope. Pemienue 3anay.

28.01

Brubnnoteka LJOK https://m.edsoo.ru/ff0d5b40

38

HNucrpykrax o OT.
[IpakTrueckas padora Ne 6 1o
teme «IIpuroroBiieHHE pacCTBOPOB
C onpeaenéHHON MacCOBOM A0JIeH
pacTBOPEHHOIO BELIECTBA

30.01

Brnbnnoteka LJOK https://m.edsoo.ru/ff0d5eba

39

O06o06mIeHne o Teme
"Kucnopon.Bogoposa. Boxa"

04.02

Brnbnnoteka LJOK https://m.edsoo.ru/ff0d6342

40

Kontponbnas pabota No2 o teme
«Kucnopoa. Bogopoxa. Boga»

07.02

Brubnnoteka LJOK https://m.edsoo.ru/ff0d664e

41

OKcuapl: cOCTaB, KiacCcuUKaIus,
HOMEHKJIaTypa

11.02

Bubnnoteka LUIOK https://m.edsoo.ru/ff0d664e

42

[TosrydyeHne u XUMHUYECKUE
CBOMCTBA KUCIIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHUJIOB.
Huctpykrax nmo OT. JL.O. Ne§
BzaumopeiictBue pactBopa cepHOM
KHCJIOTHI ¢ okcusioM meau (II).

14.02

Bubnnoteka LJOK https://m.edsoo.ru/ff0d67ca

43

OcHoBaHU4: COCTaB,
KJ'IaCCI/I(bI/IKaI_[I/IH, HOMCHKIJIaTypa

18.02

Bubnmnoteka LIOK https://m.edsoo.ru/ff0d67ca

44

[lonyuyenue u xumMuyeckue
CBOMCTBA OCHOBaHMU. MHCTpyKTax
no OT. J1.O. Ne9 Tlonyuenue
HEpacTBOPUMBIX OCHOBAHUH.

21.02

Bubnnoteka LIOK https://m.edsoo.ru/ffOdfee2

45

Kucnotsr: cocras, knaccudukanus,

25.02

Bubnmnoteka LIOK https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d5b40
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HOMEHKJIAaTypa

46

HonyquHe U XUMHUYCCKHUC
cBoiictBa kuciorT. JI.O. Nel0
Ornpezenienre pacTBOPOB KUCTIOT U
IIEI0YCH C IIOMOIIIBIO

uHaukaTopoB. MucTpykTax nmo OT.

JI.O. Nell U3zyuenue
B3aMMOJIEHCTBHS KHUCJIOT C
MeTaJIaMH, PEeaKIHi
HEUTpaU3alUuH.

28.02

Bubnmnoteka LIOK https://m.edsoo.ru/00ad9474

47

Conu (cpenHue): HOMEHKIATypa,
CHOCOOBI TTOTYYCHHS

04.03

Bubnnoteka LIOK https://m.edsoo.ru/00ad9b7c

48

Conu (cpenHue): XuMUYECKHE
coiicrBa. MUncTpykTax o OT.
JI.O. Nel12 BriTecHeHHE OTHOTO
MeTajula IpYyruM U3 pacTBopa
COJIH.

07.03

Bubnmnoteka LIOK https://m.edsoo.ru/00ad9a50

49

['eneTnyeckasi CBA3b MEXKIY
KJIacCaMU HEOPraHUYECKUX
COE€IMHEHUN

11.03

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

50

Wucerpykrax o OT.
[TpakTuueckas padota Ne 7.
Pemienne skcnepuMeHTaIbHBIX
3a1a4 1o Teme «OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COCAMHEHUIN

14.03

Brnbnnoteka LJOK https://m.edsoo.ru/00ad9e1a

51

O000I11IeHIE U CUCTEMATU3ALIUS
3HAHUN

18.03

Brnbnnoteka LJOK https://m.edsoo.ru/00ad9ffa

52

Kontponbnas pabota Ne3 mo teme

21.03

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



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
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"OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCAMHEHUMN"

53

[lepBbIie MOMBITKY KiIacCH(PHUKAIAN
XUMHYECKHX 3JIeMeHTOB. [loHATHE
O TPyIIax CXOAHBIX AJIEMEHTOB.
Nucrpykrax o OT. J.O. Nel3.
O3HakomieHuE ¢ 0Opa3aMu
METaJIOB ¥ HEMETAJIIIOB

25..03

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

54

[Iepnoanueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKUX 3JieMeHTOB [[. 1.
MenneneeBa

28.03

Bubnmnoteka LIOK https://m.edsoo.ru/00ada342

55

[Tepuomsl, TPyIIIIbI, MOATPYIIIBI

08.04

Bubnnoteka LIOK https://m.edsoo.ru/00ada6bc

56

Crpoenue atomoB. CoctaB
aTOMHBIX siaep. M30Tomb!

11..04

Bubnmnoteka LIOK https://m.edsoo.ru/00ada824

57

CtpoeHnue 3JIeKTPOHHBIX 000JI04EK
aTOMOB 2JIEMEHTOB
[Tepuonnueckont cucremsr /. U.
MenneneeBa

15..04

Bubnmnoteka LIOK https://m.edsoo.ru/00ada96e

58

XapakTepucTuka XMMHUYECKOTO
3JIEMEHTA MO0 €0 MOJIOKEHUIO B
[Tepnonnueckoii cucreme /1. U.
MenneneeBa

18.04

Bubnmnoteka LIOK https://m.edsoo.ru/00adaab8

59

3nauenue [lepuonnyeckoro 3akoHa
AJId pa3sBUTHUA HAYKW U ITPAKTHUKH.
. . MenneneeB — y4€Hblii,
Hearor u rpakJjaHuH

22.04

Bubnmnoteka LIOK https://m.edsoo.ru/00adac34

60

GHGKTpOOTpI/IHaTeHBHOCTL aTOMOB

25.04

Bubnmnoteka LIOK https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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https://m.edsoo.ru/00ada824
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XUMHUYCCKHUX 3JICMCHTOB

61 WonHas XHMHUYecKast CBSI3b 1 29.04 Bubnuoteka LJOK https://m.edsoo.ru/00adaab9

62 KoganenTHad nonapHas, 1 06.05 Bubnmoteka LIOK https:/m.eds0o.ru/00adae28
HCIOJIsIpHad XUMHUYCCKaA CBA3b

63 CrerneHb OKUCICHUS 1 13.05 Bubnuoteka LJOK https://m.edsoo.ru/00adb076

64 OxucrmTensHo- 1 16.05 Bubnuoteka LIOK https:/m.edso0o.ru/00adb076
BOCCTAHOBUTCIIBHBIC PCAKIIMN

65 OKHCIIHTEIN U BOCCTAHOBHTEIIN 1 20.05 Bubnunoreka LIOK https://m.edsoo.ru/00adb486
Kontponbnas pabota Ne4 o teme

66 «CTpoeHue aToMa. XUMHIeCKas 1 20.05 Bubnuoteka LIOK https://m.edsoo.ru/00adb33c
CBSI3b»

67 Peseprtii ypok. Odobmenne u | 22.05 Bu6nMoTexa LIOK https:/m.edsoo.ru/00adch2
CHCTEMATU3alus 3HaHUI

68 Pesepuiii ypok. Odobmenne u | 23.05 Bu6nMoTeka LIOK https://m.edsoo.ru/ff0d61c6
CHCTEMATU3allus 3HAHUI

OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME

KAJIEHAAPHO-TEMTATUYECKOE INTAHUPOBAHHUE 9 KJIACC

XUMHus
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n/n

Tema ypoka

Koanuect
BO 4aCOB

ITo
IUIAHY

ITo dakry

Pa3jies1 TeMaTH4eCKOro NJIAHNPOBAHUS
/JaexkTpoHHble HUdpoBbIe 00pa3oBaTebHbIE

pecypchl

BBoanslii nHCTpYKTaX 1o Th.
[Iepnoanueckuii 3aK0H.
[Iepnoanueckas cucrema
XUMHUYECKUX d1eMeHTOB /1. U.
MenneneeBa

03.09

Bubnmnoteka LIOK https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB XUMUYECKUX FIEMEHTOB
IIEPBBIX TPEX MEPUOIOB

06.09

Bubnnoteka LIOK https://m.edsoo.ru/00adb6b6

Buapl XuMHUEeCKOU CBI3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK

10.09

Bubnmnoteka LIOK https://m.edsoo.ru/00adb7e2

Knaccudukanus 1 HOMEHKIATypa
HEOPraHNYECKHUX BEIIECTB

13.09

BubnuoTteka LIOK https://m.edsoo.ru/00adbac6

KonTponbHas padoTa 1o Teme
«[loBTOpEHUE U yriTyONicHUE
3HAHUI OCHOBHBIX pa3fielioB Kypca
8 xiracca». Pacuersl mo TXY

17.09

Knaccudukanmst XuMuueckux
peaKIui 10 pa3InYHbIM
npusHakaMm. Pacyerst mo TXY

20.09

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

[TonsiTHe O CKOPOCTH XUMHYECKOMN
peakiuu. [ToHsITHE O TOMOTE€HHBIX
Y TETEPOTCHHBIX PEaAKIUIX

24.09

Bubnunoteka LIOK https://m.edsoo.ru/00adbe9a

IToHsATHE O XUMHYECKOM
PaBHOBCCHHU. CDaKTOpBI, BIIWAOIIHNEC
Ha CKOpPOCTb XUMHYECKOU peaKnuu

27.09

Brnbnnoteka LJOK https://m.edsoo.ru/00adc28c




" IMOJIOKCHUEC XUMHWYCCKOI'O
PaBHOBCCHA

OKHUCITUTETBHO-
BOCCTaHOBUTEIIbHBIC PEAKITHH

01.10

Bubnnoteka LJOK https://m.edsoo.ru/00adcade

10

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEaKITUU

04.10

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

11

Teopust SIEKTPOTUTHICCKOM
nuccoruani. CUIIbHBIE U ClIa0bIe
3JICKTPOJIUTHI

08.10

Bubnnoteka LJOK https://m.edsoo.ru/00add448

12

HNonusbie ypaBHenus peakuuil. JI1.O.
Nel M3yuenune npusHakoB
MPOTEKaHUs PEaKIIM HOHHOTO
oOMeHa B pacTBOPAx 3JIEKTPOJIUTOB
(c obpazoBanueM ocajka,
BBIJICTICHHEM ra3a, 00pa3oBaHHEM
BOJIbI).

11.10

Bubnnoteka LJOK https://m.edsoo.ru/00add5d8

13

XVMUYECKUE CBOWCTBA KUCIIOT U
OCHOBaHUU B CBETE MPECTaBICHUN
00 JIEKTPOIUTUIYECKON
JCCOLIMALIUU

15. 10.

Brnbnnoteka LJOK https://m.edsoo.ru/00add8b2

14

XHUMHUYECKHE CBOIICTBA COJICH B
CBETE MPECTABICHUNA 00
IIEKTPOIMTUICCKON JUCCOITUAITIT

18.10

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

15

[TonsiTue o ruaponuse conen

22.10

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

16

O0001EHHE U CUCTEMATU3ALIMS
3HAHUH

25.10

Brnbnnoteka LJOK https://m.edsoo.ru/00addbfa

17

Nucrpykrax no Th. [Ipaktuueckas
pabota Ne 1. «Pemenue

05.11

Bubnnoteka LJOK https://m.edsoo.ru/00addecO
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SKCIICPUMCHTAJIbHBIX 3a1a49»

18

KonTponbhnas padora Nel no teme
«INEKTPOIUTUYECKAS
aucconranua. XuMUYECKUe
peaKIu B paCTBOPaxX»

08.11

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

19

OO6mas xapakTepucTUKa
rajJJoreHoB. XUMHUYECKHE CBOMCTBA
Ha [PUMEPE XJI0pa

12.11

Bubnnoteka LJOK https://m.edsoo.ru/00ade104

20

XnopoBogopoa. CoJisiHast KUCIOTA,
XUMUYECKHE CBOWMCTBA, MOJyYEHHUE,
npumenenue. JI.O. Ne2
[IpoBeneHue kKaueCTBEHHBIX
peaKIui Ha XJIOPUI-UOHBI.

15.11

Brnbnnoteka LJOK https://m.edsoo.ru/00ade348

21

HNucrpykrax no Th. [Ipaktudeckas
pabota Ne 2 o reme «Ilomyuenue
COJISIHOM KHUCJIOTBI, U3yUeHUE €€
CBOMCTB»

19.11

Bubnnoteka LJOK https://m.edsoo.ru/00ade488

22

Brruncnenus 1o ypaBHeHUIM
XUMHYECKUX PEaKUUid, €CIIA OJUH
U3 PEareHTOB JIaH B U30BITKE

22.11

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

23

OO61as xapakTepuCcTHKa
251eMeHTOB VIA-rpynmsl.
AmioTponHsie Mou(UKaK
cepsl. HaxoxieHue cepsl u €€
COCIMHEHUH B IPUPOJIE.
XHUMHYECKUE CBOMCTBA CEPBI

26.11

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

24

CepoBoaopo/1, CTpOCHHUE,
(1)I/I3I/I‘I€CKI/IG U XUMHWYCCKHUC

29.11

Bubnmnoteka LIOK https://m.edsoo.ru/00ade802
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CBOMCTBA

25

Oxcuppl cepbl. CepHast KUCIIOTa,
du3nveckrne 1 XUMHYECKHUE
cBoiicTBa, mpumenenue. JI.O. Ne3
H3ydyeHne XuMHYECKUX CBOMCTB
pa30aBIeHHON CEPHOI KUCIIOTHI.
JI.O. Ne4 TTpoBenenue
KaueCTBEHHOW peakIuu Ha
cynb(har-uoH u HaOII0eHHE
npu3HaKa e€ MPOTeKaHUS

03.12

Bubnmnoteka LIOK https://m.edsoo.ru/00adea28

26

XHUMHYECKUE PEAKIINH, JICKAIINEC B
OCHOBE MPOMBIIIIEHHOTO crIoco0a
MOJTyYEHUSI CEPHOM KUCIOTHI.
XHUMHYECKOE 3arps3HeHre
OKpY>KaroIieu cpenbl
COCTMHEHUSIMU CEPBI

06.12

Bubnnoteka LJOK https://m.edsoo.ru/00adec8a

27

Brruncienue maccoBoit J0JIN
BbIXOJa IIPOAYKTa pCaKIInuu.

10.12

Bubnnoteka LJOK https://m.edsoo.ru/00adec8a

28

KonTponbnas pabota N2 o teme :

"T"anorenst. Cepa"

13.12

Bubnnoteka LJOK https://m.edsoo.ru/00adeeab

29

OO01as xapakTepuCcTHKa
371eMEeHTOB V A-rpynimsl. A30T,
pacIpocTpaHeHHe B IPUPOJIE,
du3nueckre 1 XUMUYECKHUE
CBOMCTBa

17.12

Brnbnnoteka LJOK https://m.edsoo.ru/00adf004

30

AMMHUak, ero ¢puznyecKkue u
XUMHUYECKHE CBONCTBA, MOTYYCHHE
u npumenenue. J1.O. Ne5

20.12

Brubnnoteka LJOK https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00adea28
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https://m.edsoo.ru/00adeea6

IIpoBenenue kaueCTBEHHOM
peaKkIuu Ha NOH aMMOHUS U
U3yYeHUE TPU3HAKOB €e
MPOTEKAHUS.

31

HNucrpykrax no Th. [Ipaktuueckas
pabota Ne 3 o reme «Ilomyuenue
aMMuaka, U3y4eHHUe ero CBOMCTB»

24.12

Bubnnoteka LIOK https://m.edsoo.ru/00adf306

32

A3zoTHas KHCIIOTa, e€ pusmueckue
Y XMMHYECKHE CBOMCTBA

27.12

Bubnnoteka LUIOK https://m.edsoo.ru/00adf518

33

Hcnonp30BaHue HUTPATOB U COJEH
aMMOHHSI B KaUeCTBE
MUHEPAIBHBIX YI0OpPEHUII.
XUMHUYECKOE 3arpsI3HEHUE
OKpY>KaIoIIEeH Cpeabl
COEIMHEHUSIMU a30Ta

14.01

Bubnnoteka LIOK https://m.edsoo.ru/00adf68a

34

®dochop. Okcun dhocdopa (V) u
docdopnas kucnora, pusudeckue
1 XUMHYECKHE CBOMCTBA,
MOJTyYCHHE

17.01

Bubnmnoteka LIOK https://m.edsoo.ru/00adfc20

35

Hcnons3oBanue GpochaTo B
KaueCTBE MHUHECPATBHBIX
ynoopeHuit. 3arps3HeHue
pUPOIHON cpebl pocharamu.
JL.LO.Ne6. ITpoBenenue
KauyeCTBEHHOW peakIuu Ha
docdar-noH u U3yucHHE
MIPU3HAKOB €€ MPOTCKAHMS.

21.01

Bubnnoteka LJOK https://m.edsoo.ru/00adfd9c

36

Yraepon, pacipocTpaHEHHE B

24.01

Bubnnoteka LJOK https://m.edsoo.ru/00adfebe
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npupoje, pu3nyecKkue u
XMMHUYECKHE CBOMCTBA

37

Oxcupel yriaepoaa, ux Gpusudeckue
Y XMMHYECKHE CBOMCTBA.
DKoJ0oru4ecKue npoOiIemsl,
CBSI3aHHbIE C OKCHUJIOM yTJIeposaa
(V)

28.01

Bubnmnoteka LIOK https://m.edsoo.ru/00ae006¢

38

VYronbHas kucnora u € conu. J1.O.
Ne7 TIpoBeneHre KaueCTBEHHOM
peakiuu Ha KapOOHAT -MOH U
U3yYeHUE TPU3HAKOB €e
MPOTEKAHUS.

30.01

Bubnmnoteka LIOK https://m.edsoo.ru/00ae027e

39

HNucrpykrax no Th. [IpakTtudeckas
paborta Ne 4 o Teme "llonmyuenue
yraekucnoro raza. Kauecrsennas
peakius Ha KapOoHaT-uoH"

04.02

Bubnmnoteka LIOK https://m.edsoo.ru/00ae054e

40

[TepBoHauanbHBIC TOHATHS 00
OpPraHWYECKUX BEIIECTBAX KAK O
COCIMHEHUSAX yIiIepoaa

07.02

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

41

Kpemnuii u ero coeuHeHus.
JIL.O.Ne8 IIpoBenenue
KaueCTBEHHOW PEaKLUU Ha
CHJIMKaT-UOH UU3YYCHHE
IIPU3HAKOB €€ IPOTEKAHMS.

11.02

Bubnmnoteka LIOK https://m.edsoo.ru/00ae0bf2

42

HNucrpykrax o Th. Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 MO
TeMe «BakHeHIie HeMeTallIbl 1
UX COCITMHEHU

14.02

Bubnmnoteka LIOK https://m.edsoo.ru/00ae0e18



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0e18

43

00600meHue 1o Teme «Baxuelue
HEMETAILUIBI U UX COCAUHEHUS

18.02

Bubnmnoteka LIOK https://m.edsoo.ru/00ae103e

44

KonTponbHas padora Ne3 no teme
«BaxHene HeMeTalJIbl U UX
COEIMHEHU S

21.02

Bubnmnoteka LIOK https://m.edsoo.ru/00ae1156

45

OO6mas xapakTepucTUKa
XHMHUYECKHX DJIEMCHTOB —
MeTaiuIoB. MeTamindecKkas CBSI3b B
MeTaJUIMuecKasi KpuCTauImuecKast
pemérka. Pu3ndecKre CBOMCTBA
MeTamioB. JI.O.Ne9 O3nakoMiIeHUE
¢ oOpasmnamMu METAJIJIOB U CILIABOB,
X (U3HYECKUMHU CBOMCTBAMH.

25.02

Bubnmnoteka LIOK https://m.edsoo.ru/00ae1156

46

XUMHUYECKUE CBOMCTBA METAJIOB.
DIIEKTPOXUMHUYECKUHN P
HaIPSKEHUN METaNIOB

28.02

Bubnmnoteka LIOK https://m.edsoo.ru/00ae1278

47

OO6m1re cnocoObl MOTyYeHHS
MetaiuioB. CruiaBel. Beraucienus
110 YpaBHCHUAM XUMHUYCCKUX
peaxIuii, €CJIM OJIMH U3 PEarcHTOB
COJICPIKUT MIPUMECH.

04.03

Bubnmnoteka LIOK https://m.edsoo.ru/00ae14b2

48

Ilonstue o KOppO31UH MCTAJUIOB

07.03

Bubnmnoteka LIOK https://m.edsoo.ru/00ae14b2

49

IIemounsie MeTaIBI

11.03

Bubnmnoteka LIOK https://m.edsoo.ru/00ae15e8

50

OKcuabl U THAPOKCHIBI HATPUS U
KaJns

14.03

Bubnnoteka LJOK https://m.edsoo.ru/00ae15e8

51

[IenoyHo3eMEIbHBIE METAILIBI —
kanpuid 1 Maraui. JI1.O. NelO
[IpoBeneHue kKaueCTBEHHBIX

18.03



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

peakiuii Ha HOHBI (MarHusl,
KaJIbIUs ), OIMCAaHKUE TPU3HAKOB MX
MIPOTEKAHUS.

52

Baxnelme coefMHEHNS KaJIbIIUS

21.03

Bubnmnoteka LIOK https://m.edsoo.ru/00ae 1886

53

O0001EHHE U CUCTEMATU3ALIMS
3HAHUHI

25..03

Bubnmnoteka LIOK https://m.edsoo.ru/00ae1ae8

54

JKEcTKOCTH BOABI U CIIOCOOEI €6
yCTpaHEHUS

28.03

Bubnmnoteka LIOK https://m.edsoo.ru/00ae1c64

55

HNucrpykrax no Th. [IpakTtuyeckas
paborta Ne 6 o Teme "JXKEcTkocTh
BOJIbI U METO/BI €€ yCTpaHeHus "

08.04

Bubnmnoteka LIOK https://m.edsoo.ru/00ae1c64

56

AJIIOMUHAA

11..04

Bubnnoteka LJOK https://m.edso0.ru/00ae1d86

57

AMdoTepHbIe CBOICTBA OKCHJIA U
rugpokcuaa. JI.O. Nell
HccnenoBanue ampoTepHBIX
CBOMCTB TUJPOKCH/IA aTIOMUHUS U
TUAPOKCH/IA IUHKA.

15..04

Bubnnoteka LJOK https://m.edso0.ru/00ae35e6

58

Kemeso

18.04

59

OKcupl, THAPOKCHUIBI U CONIU
xenesa (I1) u xenesa (I1I)

22.04

Bubnunoteka LIOK https://m.edsoo.ru/00ae3de8

60

O06001IeHNEe U CHCTeMAaTH3aHS
3Hanuit. JI.O. Ne12 ITpoBenenue
KauyeCTBEHHBIX pEaKlUii Ha HOHBI
1MHKa, xenesa (II) u xenesa (I11),
meu (1), onmucanue npru3HaKoOB UX
MPOTEKAHUS.

25.04

Brnbnnoteka LJOK https://m.edso0.ru/00ae1750

61

HNucrpykrax nmo Th. [Ipaktuueckas

29.04



https://m.edsoo.ru/00ae1886

paborta Ne 7. Pemienue
AKCIIEPUMEHTAIBHBIX 3aJ1a4 110
TeMe «BakHeilme MeTalIbl U UX
COETUHCHHUS

Brruucnenus 1o ypaBHeHUIM
XUMUYECKHUX PEAKLIUM, €CIIU OJIUH
U3 PEareHTOB JJaH B N30BITKE WU

62 1 06.05
COJEPKUT IIpUMeCH. Brruncinenus
MacCOBOH J0JIM BbIXOJa MPOAYKTa
peakuuu

63 Obobuenue 1 cucTeMaTH3AIHS 1 13.05 Bubnnoteka LIOK https://m.edsoo.ru/00ae3f50
3HaAHUHI
KonTponbHnas padora Ne4 o teme

64 «BaskHeHIIe MeTauIbl M MX 1 14.05 Bubnunoreka LIOK https://m.edsoo.ru/00ae4270
COCIMHECHUA

65 BermecTsa 1 MATEPHANEL B 1 17.05 Bubnunoreka LIOK https://m.edsoo.ru/00ae4270
IIOBCEJHEBHOM KU3HH YEJI0BEKA

66 XAMITIECKOE 3ArPASHEHHE 1 17.05 Bubnunoreka LIOK https://m.edsoo.ru/00ae0d0a
OKpY>KaIoIIEeH Cpeabl

67 Poxs xumup B permeHu: 1 20.05 Bubnuoteka LIOK https://m.edsoo.ru/00adb33c
HKOJIOTMYECKUX MPOOIIEM

68 Pesepsueiii ypok. O6o0menue 1 1 20.05 Bubnmnoteka LIOK https://m.edsoo.ru/00ad9cb2
cucTeMaTu3anus 3HaHUN

OBHIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME










