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IMMOACHUTEJIBHASA 3AIIMCKA

[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 OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PpE3yJbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO  OOIIETO
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ¢ OOy4YeHHMs] XMMHH B €IWHCTBE Y4eOHOU u
BOCIIUTATEIBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAAULIHOHHBIMA POCCUMCKUMU
COLHUOKYJIBTYPHBIMA W JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, NPUHATBIMU B
oOuiecTBe MpaBUjaMU M HOpPMaMu IIOBEJIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COLMATHM3AINH 00YJarOIINXCSI.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaIOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHBHBIX ILIEHHOCTHBIX OPUEHTAUMU W
pacILIMpEeHne OIIbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpUOTHYECKOr0 BOCTIMTAHUA:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHYECKOMY
M HAYYHOMY HACIEOUI0, MOHUMAHHs 3HAYCHUS XUMHYECKOM HAayKU B JKHU3HU
COBPEMEHHOr0 OOIIeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(pOpManuen o
[IEPEIOBBIX JOCTHKEHUAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

IPEJICTABJICHNUS] O COLUMAIBHBIX HOPMax M MPaBWIAX MEXKIUYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JAPYTUX  BHAAX
NEeATEIbHOCTH, TOTOBHOCTM K Ppa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHM YYE€OHBIX, MO3HABAaTEIbHBIX 3a/ad, BBINOJHEHUH XWUMHUYECKHX
HKCIEPUMEHTOB, CO3/1aHUU YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpoLlecCE€ OTOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TOBEICHHE M IIOCTYIIKM CBOMX TOBApUILIENM C MO3ULNH
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MMOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 NIO3HAHUSA:

MHUPOBO33PEHYECKUE IIPEICTABICHUSA O BEIIECTBE M XUMHUYECKOU DPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM WU COCTaBJIAIOLIME
OCHOBY JUIsl IOHUMAaHHsI CYIIHOCTH HAayYHOH KapTUHBI MUpPA, TPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSA IPUPOJBI, B3aWMOCBA3SX YEIOBEKA C
MIPUPOJHOM CPEZION, O POJIM XMMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA MOJIyYCHUE HOBBIX 3HAHUM 110
XUMHH, HEOOXOAUMbIE IJi1 OOBSCHEHUS HaOJIIOJaeMbIX IPOLIECCOB U SIBICHUH,
MO03HABaTENIbHOM, MH(POPMAIMOHHON W YHUTATEIhCKON KYyJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPaTypoH, JOCTYHNHBIMH TEXHHUUYECKHMMM CpEACTBAMH HMH(POPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpEC K OOYyYEHHMIO M TO3HAHUWIO, JH0O03HATENbHOCTh, T'OTOBHOCTH U
CIHOCOOHOCTP K  €aMOOOpa3OBaHHIO, MPOEKTHOM M  HCCIEN0BATEIbCKON
JESTENIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHS OOy4eHHUs B
JIaTbHEHIIIEM;

4) popMupoOBaHuSs KYJIbTYPbI 310POBb:

OCO3HaHUE IIEHHOCTH JKW3HHU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 370pOBBIA 00pa3 >KU3HH, OCO3HAHME MOCIEACTBUI U
HENpPUATHE BPEAHBIX MPUBbIYEK (YIIOTPEOICHUS aJIKOTr0JIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH COOJIIO/IEHUST TpaBWi OE30MAaCHOCTH TpU  OOpaIleHUuH C
XUMHYECKHMHU BEUIECTBAMH B OBITY M pealbHOMN KU3HHU,

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u Tpya pa3iuyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TPYZAOBOW NEITEIBHOCTH, B TOM 4YHCIIE HA
OCHOBE MPUMEHEHHS TMPEAMETHBIX 3HAHUM [0 XHUMHH, OCO3HAHHBIM BBIOOP
WHIVMBUIYAJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa3oBaHus C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMMH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHoN mpoeCcCUOHAIBbHON NEATEIbHOCTH U Pa3BUTHsI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTb aJalTUPOBATHCS B IPO(PECCUOHAIBHOM Cpee;

6) 3K0JI0rN4eCKOro BOCIIUTAHUSA:

9KOJOTMYECKH LEJIECO00pa3HOe OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
JKU3HM Ha 3eMile, OCHOBE €€ CyIIECTBOBaHUS, IOHMMAaHUE LIEHHOCTH 310POBOIO U
Oe3omacHOro o0Opasza KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3NYEeCKOMY M TICHXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IIEHHOCTH COOIOCHUS
paBHJI O€30MACHOTO MOBECHUS MPU PadOTE C BEIIECTBAMH, a TAKXKE B CUTYAIHsIX,
YTPOXKAFOIIMX 310POBBIO U )KU3HU JIFOACH;

CIIOCOOHOCTH NPUMEHSATh 3HAHUS, MOIy4YaeMble MPU U3YYEHUU XUMHH, AJIS
peleHns 3aaa4, CBA3aHHBIX C OKPYKaIOIIEeW IPUPOTHON CPEAOU, JJIsI TOBBIICHHUS
YPOBHSL  DKOJOTHYECKOW KYyJIbTypbl, OCO3HAaHHSA TJ00ATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEM M IMyTel HUX peleHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTMYECKOT0 MBIIUIEHUS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEIILHOM,
KOMMYHUKATUBHOM U COLMAIBHON ITPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATBI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
(opMUpOBaHUSI MUPOBO33pPEHUS OOIICHAaYUYHbIE OHATUS (3aKOH, TEOPHs], IPUHIINII,
runore3a, (QakT, CHUCTEMa, IMpolecC, SKCIHEPUMEHT M Jpyroe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeIMeTax W IO3BOJIIOT Ha
OCHOBE 3HAaHUN U3 ATUX NPEIMETOB (HOPMHUPOBATH MPEJACTABICHUE O LIETOCTHOU



HAyYHOW KapTHMHE MUpPa, U YHUBEpCAJbHbIE yueOHbIC NeUCTBUSA (I03HABATEIbHBIE,
KOMMYHHUKAaTHBHBIC, PETYIATUBHBIC), KOTOpbIE OOecrmeunBaOT (OPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO yueOHOMU
JESITEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUSA

Bba3oBble Jioruyeckue JaeiicTBUS:

YMEHHsI HMCHOJIb30BaTh MPHUEMBI JIOTHUECKOTO MBIIIICHUSI TPU OCBOCHHUH
3HAHUW: PaCKPHIBATh CMBICI XUMHUYECKHX TMOHSATHH (BBIACIATh MX XapaKTepPHBIC
IpU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYI'MMM IHOHSATHUSMH), HCIOJIb30BATH
HNOHATHUS JJI1 OOBSICHEHUS OTIENbHBIX ()AKTOB U SIBJICHUI, BBIOUPATh OCHOBAHUS U
KPUTEPUHU IS KIACCU(PUKALUNA XUMUYECKUX BEIIECTB U XUMHYECKHX PEaKIINi,
yCTaHABIMBATh MPHUYNHHO-CICICTBEHHBIE CBSI3U MEXAY OOBEKTaMU HW3YYCHHS,
CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTHBHBIC, JCTYKTUBHBIC, 10 aHAIOTHH),
JIeJIaTh BBIBOJIbI U 3aKJIFOUEHUS;

YMEHHE TNPUMEHATh B IIPOLIECCE I[IO3HAHUS TOHATUS (IpEeIMETHBIE WU
MeTanpeMETHbBIE), CAMBOJINYECKHE (3HAKOBBIEC) MOJIEIH, UCTIOIb3yEeMbIEe B XHUMHUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUU MOJICIIbHBIE MPEACTABICHUS —
XMMHMYECKUN 3HaK (CUMBOJI JJIEMEHTA), XUMHU4YecKass (opmyia M ypaBHEHHE
XMMHYECKON peaklUy — MpPU PELIEHUN Y4eOHO-I03HABATEIbHBIX 33/a4, C YUYETOM
TUX MOJEJBHBIX IPEACTABICHUI BBIABIATh U XapaKT€PU30BaTh CYLIECTBEHHBIE
PU3HAKU U3YYaeMbIX 0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKHX PEaKIINH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CIEC/ICTBEHHBIE CBSI3U U
IPOTUBOPEUHSI B U3yUaEMbIX MPOLIECCAX U SABJICHUSAX.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

YMEHHE HCIONb30BaTh MOCTABJICHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHMs, a TakXKE B KA4eCTBE OCHOBBI s (OPMUPOBAHMS THIOTE3BI TIO
IPOBEPKE MPAaBUILHOCTU BbICKA3bIBAEMBIX CYXICHUIA;

npUOOpeTEeHNEe ONbITa IO IUIAHUPOBAHUIO, OPraHU3allMd U TPOBEICHUIO
YUYEHHYECKUX OKCIEPUMEHTOB, YMEHHE HaONIoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITENIbHO MTPOTHO3HPOBATh €ro pe3ysbTaT, (HopMynupoBaTh 0000IIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTbITA, UCCICOBAHMS, COCTABIATh OTUET
0 MpojIeNIaHHOM padoTe.

Pabora c ungopmanmueii:

yMEHHE BbIOMpaTh, AHAIM3UPOBATH M HWHTEPIPETHPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJOB M (OPM MPECTABICHUS, IOTYyYaEMYIO U3 Pa3HBIX NCTOYHHKOB
(Hay4HO-TIONyJISIpHAsl JIUTEpaTypa XHUMHUYECKOrO COJAEpKAaHMs, CIPaBOUYHbIE
nocobust, pecypcbl VHTepHEeTa), KPUTHUYECKU OLIEHHWBATh IPOTUBOPEUYHUBYIO U
HEI0CTOBEPHYIO HHPOPMAIIHIO;



YMEHHE MPUMEHATHh Pa3Iu4yHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIIMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX IS BBIIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMpPENeIEHHOTO THIa, MPUOOPETEHHE OTbITa B
o0JacT UCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIAJICHHE KYJIbTypOH aKTUBHOI'O MCIIOJIb30BaHUS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO OpMy TIpeacTaBiIeHUsS HHGOPMAIIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 33Ja4l HECJIOKHBIMU CXEMaMH, JHarpamMaMu,
npyrumu GopmMamu rpaduKu 1 UX KOMOWHAITUSMU;

YMEHHE HCIOJb30BaTh M AaHAIU3UpPOBAaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON JIEATENbHOCTH MUH(MOPMAIMIO O BIUSHUHU MPOMBIIIEHHOCTH,
CEIbCKOIO XO3SIMCTBA W TPAHCIOPTAa HA COCTOSIHUE OKpYKAroWEeHd NpHUpOAHOU
Cpelbl.

KoMMmyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA:

YMEHHUSI 3aJlaBaTh BOMPOCH (B XO0JA€ jauaiora W (WId) AUCKYCCHUH) MO
CylIecTBYy  oOcCyxJaeMoil  TeMmbl, (OpMyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEATI0KEHHON 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHbIE  pPE3yJbTaThbl  IMO3HABATEIbHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTax; JeJaTh MPE3EHTALUI0
pE3yJIbTaTOB BBINOJHEHHUS] XMMHUUYECKOTO SKCIEpUMEHTa (1a00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI 10 UCCIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO ITPOEKTA);

yMEHUsI y4eOHOrO COTPYAHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEIOBATEIbCKOM  ACSATENbHOCTH MPU  PELICHUU
BO3HUKAIOIIMX MpOOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COIJIACOBAHUS
no3uuil (00CyXeHuss, OOMEH MHEHHUSIMH, «MO3TOBbI€ LITYPMbD», KOOPAHHALIUS
COBMECTHBIX JEHUCTBUM, ONPENCIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIC JCHCTBHA:

YMEHUE CaMOCTOATENIBHO ONPENENATh LENH JAEATEIbHOCTH, IUIAHHPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaTh Hanboee YPPEeKTUBHBIE CIIOCOOBI PEIICHUsT YUYEOHBIX U
MO3HABATENbHBIX 33/Ja4, CaMOCTOSITEIbBHO COCTaBJIATh WM KOPPEKTHPOBATH
IPEJIOKEHHBIM QITOPUTM JEHUCTBUKM IMPU BBINOJHEHUU 33JaHUM C YYETOM
NOJTyYEHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOI'O pe3yibTaTa 3asBICHHOW LW, YMEHHUE
MCII0JIb30BaTh U AaHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaraéMble€ B YCJIOBUU 3aJaHUN.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yAbTaTOB [0 OCBOCHHUIO 005A3aTEIBHOTO
COJIEp)KaHus, YCTAaHOBJIEHHOTO JaHHOW (¢eaepanbHO pabouell mporpamMmon,
BBIJICIIAIOT: OCBOCHHBIE OOYYAIOIIMMHUCA HAy4YHbIE€ 3HAHUSA, YMEHHUS U CIIOCOOBI



NeNcTBUM, crneunuuueckue JUisi TpPEeAMETHOM oOmactu «XUMHS», BUIBI
JEATCIbHOCTH 1O  MOJYyYEHUI0 HOBOIO 3HAaHMS, €ro HHTEpIpeTalni,
peoOpa30BaHUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K xonity oOydenus B 8 kj1acce npeIMEeTHbBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

e PACKPBIBATh CMBICI OCHOBHBIX XHMHMUYECKHUX IOHATHI: aTOM, MOJEKYJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOHAsS), BAJIGHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAs. Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHCIICHHS, XMUMHUYECKasl peakius, Kiaccupukaius peakiui: peakiuu
COCIUHEHUS, PEAKIUU PA3JIOKECHUS, PEAKIMU 3aMEIICHUSA, PpPEaKIUU
oOMeHa, PK30- U SHJIOTEPMHUUECKHUE PEAKIINH, TETJI0BOM A (eKT peakium,
SJIPO aTOMa, MIEKTPOHHBIN CJIOM aTOMa, aTOMHasi OpOUTalb, paJNyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHASL U HEMOJISIpHAS KOBAJICHTHAs CBs3b, MOHHAS
CBSI3b, MOH, KAaTUOH, AaHHWOH, pAaCTBOpP, MaccoBas [IOJs BENIECTBA
(MporeHTHAs! KOHIIEHTPAIHs1) B PaCTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHM U
MPUMEHSTh 3TH NOHATHUS IPU ONMMCAHUY BEIIECTB U X MPEBPALLICHUII;

¢ CTIOJIH30BaTh XUMUYECKYI0 CHMBOJIUKY JJISI COCTABJICHHS (DOPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINIL;

e OTIPE/ICNIATh BAJIEHTHOCTH ATOMOB 3JIEMEHTOB B OWHAPHBIX COEIUHEHMUSX,
CTENEHb  OKHUCIEHUS  DJJEMEHTOB B  OHMHApHBIX  COCJUHEHUSX,
MPUHAIJICKHOCTh BEHIECTB K ONPEACIEHHOMY KIIACCY COEAUMHEHUH I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAasT M HOHHAs) B
HEOPraHUYECKUX COCAUHEHHUSIX;

epackpeiBaTh cMbIcn Ilepuogmueckoro 3akona J[. WM. MeHnneneesa:
JIEMOHCTPUPOBATh TMOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHuss B Ilepuonuueckoil cucreme,
3aKOHOB COXPaHEHMSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaIpo;

e ONMCHIBATh M XapakTepusoBaTh Tabmuunyto ¢opmy Ilepuognyeckoit
CHUCTEMbl XHUMHWYECKHUX OJJEMEHTOB: pa3iuyaTh TMOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUsS, KOTOPbIE HMEIOTCS B
tabmuie «llepuoanueckass cucrema xumuueckux osaemeHtoB . .
MenpneneeBay € UYHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB



XMUMHUYECKUX 3JIEMEHTOB (COCTAaB U 3apsij A1pa, 00IIee YUCIIO AJIEKTPOHOB
U PACIIPEJEIICHUE UX O AJIEKTPOHHBIM CJIOSIM);

e KJIAaCCU(PUUMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHWYECKHE BELIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYacCTBYIOUIUX B pPEaKIUU
BEIIECTB, M0 TETIOBOMY (D PeEKTy);

e XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XWMUYECKHE CBOICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, NOJATBEPKAAsk ONMMCAHNUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

e IPOTHO3UPOBATH CBOICTBA BEMIECTB B 3aBUCUMOCTH OT MX KAaYECTBEHHOTO
COCTaBa, BO3MOYKHOCTH TMPOTEKAHUS XHUMHUYECKUX IPEBPAIICHUI B
Pa3JIMYHBIX YCIIOBUSIX;

¢ BBIYUCJISITh OTHOCHTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BELIECTB,
MacCOBYIO [IOJIF0 XHMHYECKOTO 3JeMeHTa Mo (opMmyrne COeauHEeHHS,
MacCOBYK) JIOJIFO BEIIECTBA B PAacTBOPE, MPOBOAUTH pPACUETHl 10
YPaBHEHUIO XUMHUYECKOMN pEaKILINH;

e IPUMEHSATh OCHOBHBIC ONEPALIMN MBICIUTEIBHON AESTEILHOCTA — aHAIU3 U
CHUHTE3, CpaBHCHHE, OOOOINCHHWE, CHCTEeMATH3allio, KIACCH(PUKAINIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — JJII M3Y4YEHHS CBOICTB
BEIIECTB M XHUMHUYECKHX pEaKLUHM, €CTECTBEHHO-HAYyYHbIE METO/bI
NMO3HAaHUA — HAONIOJEHHE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peasibHBINA U MBICTICHHBIN);

e CTICIOBATh MpPABUJIAM IOJIB30BAHMS XUMHUUECKON MOCYI0M U J1a00paTOPHBIM
obopynoBaHuMeM, a Takke IMpaBuUjIaM oOOpalieHusi ¢ BelECTBAMHU B
COOTBETCTBUM C HWHCTPYKIUSIMA IO BBITIOJHEHUIO JIaOOPATOPHBIX
XUMHYECKUX OTBITOB IO TOJNYYCHHI0 U COOMpaHHIO Ta3000pa3HbIX
BeIIeCTB (BOJIOpPOJIa M KHUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C
OIIPEAEIEHHON MAacCOBOW JOJIEM PaCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB
HIeJI0uei M KHUCIOT C TMOMOIIBIO MHIUKATOPOB (JakMmyc, dhenondranenH,
METUJIOPAHX U IPYTHE).

K xoH1y 0OydeHus B 9 kjacce npeIMETHbIE PE3YJIbTAThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XUMHUYECKHUX IMOHITUN: XUMHUYECKUN 3JIEMEHT,
aTOM, MOJIEKyJla, WOH, KAaTHOH, aHHOH, IMPOCTOE BEUIECTBO, CIIOXKHOE
BEILECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHUILIATEILHOCTh, CTENEHb OKUCIICHMUS,
XUMHUYECKasi peakilys, XUMHUYecKas CBsI3b, TEIUIOBOM 3(PdeKT peakiuu,
MOJIb, MOJIAPHBI 00BEM, pPaACTBOp, DIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
NIEKTPOJIUTUYECKAsE  JUCCOLMAIIMS,  pEaKkIMd  HOHHOTOo  OOMeHa,
KaTajan3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMbIC



peaKkuuy, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIHUH, OKHUCIUTEIND,
BOCCTAHOBUTENb,  OKUCJIEHHME W  BOCCTAHOBJIEHHE,  AJUIOTPOIMS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (xoBasEeHTHas, VMIOHHAaA,
MeTaJuInYecKasi), KpHUCTAJUIMYecKass pemérka, KOppo3us METalIOB,
CIJIaBbl, CKOPOCTh XUMHYECKOW pEaKUHUH, TMPEIeTbHO AOMYyCTUMas
xoHueHTpanus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XUMUUYECKUX TIOHATUM U
MPUMEHSITh 3TH OHSATHUS MPU OMMCAHUM BEIIECTB U X MPEBPAIICHUIA;

¢ CIIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY JJII COCTAaBJICHUS (DOPMYJT BEIIECTB
Y YPAaBHEHUM XMMHUYECKUX PEAKIIU;

e OTIPEJICTSATh BAJICHTHOCTb U CTETEHb OKUCJICHUS XMUMHUYECKUX DJIEMEHTOB B
COCIMHEHMSIX Ppa3JIMYHOTO COCTaBa, NPUHAMIECKHOCTb BEUIECTB K
ompeeIEHHOMY KJIacCy COCIMHCHHH 1o (opmyiaM, BHA XUMHUYECKON
CBs3U (KOBaJCHTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA 10 XUMHUUYECKOU (opmyrie, XapakTep Cpenbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIM KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMbIcha [lepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHHMAaHUE: OIHUCHIBaTh W XapaKTepHU30BaATh
tabnuunyio Gopmy [lepuoanueckoil cuCTeMbl XMMHYECKUX SJIEMEHTOB:
paznuMyaTh MOHATHS «TJaBHas mnoArpynna (A-rpynmna)»y U «modoyHas
noarpynna (b-rpynna)», manble U OOJbIIME TEPUOIBI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpbIE MMEIOTCS B NEPUOAMYECKOM Tabnuie, C
YUCIOBBIMU  XApAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XHMHUYECKHX
ANIEMEHTOB (COCTaB M 3apsija  sAnapa, oOImee YHCIo SJICKTPOHOB M
pacmpenieieHue WX T0 JJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B MU3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCIMHEHUN B
npeaenax MaJlblX MEPUOJOB U IJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

e KJIACCU(PUUMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHWYECKHE BELIECTBA,
XUMHUYECKUE peakiuu (M0 YMUCIy U COCTAaBY YYAaCTBYIOIIMX B PEAKIUU
BEIIECTB, N0 TEIUIOBOMY 3(P(EKTy, O U3MEHEHUIO CTENEHEW OKUCIIECHUS
XUMHUYECKUX IJIEMEHTOB);

e XapaKTEepPU30BaTh (OMHUCHIBATh) OOMME M CHEHUPUICCKAC XHUMHYCCKUE
CBOWMCTBA TPOCTBIX U CJOXKHBIX BEIECTB, MOATBEPKIasi OMNHCAHUE
NpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIINIA;

e COCTABJIATh YPABHEHHUS JJIEKTPOJIUTHUECKON JUCCOLUALINY KUCTIOT, IIEI0Yei
U COJICH, TIOJHBIE U COKpANICHHBIE YPaBHEHHs peakluii HOHHOTO OOMeHa,



YpaBHECHHS PeaKIui, IMOJATBEPKIAIOIINX CYIIECTBOBAHHE T'€HETUYECKOM
CBSI3U MEXKIY BEIIECTBAMH PA3INIHBIX KJIACCOB,;

e PaCKpbIBaTh  CYIIHOCTh  OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MIOCPEACTBOM COCTABJICHHMS DJICKTPOHHOTO OaaHca 3TUX PEaKIInii;

e IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOYKHOCTH TIPOTECKaHUS XWMHUYECKHX IPEBPAIICHUN B Pa3IUIHBIX
YCIIOBHSIX;

¢ BBIYUCJISTh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIFO XHMHYECKOI0 3JIEeMEHTa 1Mo ¢GopMyJie COCIUHEHUS,
MacCOBYIO JIOJIO BEIIEeCTBA B PAcTBOpE, IPOBOAUTH pPacuéThl 10
YPaBHEHUIO XUMUIECKON PEaKITUH;

e COONTFIOAATH TIPaBUJIA TIOJB30BAHUS XUMUYECKON MOCYI0M U J1a00paTOPHBIM
obopymoBaHrWeM, a TakkKe TMpaBuja oOOpameHuss C BEIECTBAMH B
COOTBETCTBUM C MHCTPYKIIUSAMH II0 BBITIOJHEHHUIO J1a00OpaTOPHBIX
XUMHUYECKUX ONBITOB II0 TIOJYYCHHIO W COOMpaHHIO Ta3000pa3HbIX
BEIIECTB (aMMHUaKa M YTIIEKHCIIOTO Ta3a);

o MPOBOJINTH PEAKITNH, TTOATBEPKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IMIHBIX
BCILIECTB: PACIO3HABATh OIBITHBIM IyTEM XJIOpUI-, OpOMHI-, HOAHUI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHMSI U HMOHBI M3YyYCHHBIX METAJUIOB, IMPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

o IPUMEHSATHh OCHOBHBIE OIIEpAIlNH MBICIIUTEILHON JACATEIBPHOCTA — aHAIA3 U
CHUHTE3, CpaBHEHHE, O0O0OOIleHHe, CHUCTEMAaTH3allii0, BBISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — JIJI1 M3YyYCHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIWid, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUSI —
HaOJFOICHUE, M3MEpPEHNe, MOJCIMPOBAHNE, SKCICPUMEHT (peaabHBbIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBO 4acoB
Ne HaunMeHoBaHue pa3iesioB U TeM DJIeKTpOHHbIe (LM (ppPOBbIE)
Kontpoabusl | IIpakTHyecku
n/n NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
e padoThbl e padoThbl
Pasnen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumust — BaxkHas 00J1acTh
1.1 €CTECTBO3HAHUS U MPAKTUYECKON 5 2 buGmmorexa LOK
| p https://m.edsoo.ru/7f41837¢
EITELHOCTH YEIOBEKA
bubnnorexa [JOK
1.2 B 15 1
CHIeCTBa M XHMHUHCECKHE peaKHHH https//medsooru/7f41837c
Hroro no pazneny 20
Paznen 2. BaxkHeililune npeacTaBuTe M HEOPraHMYeCKUX BelleCTB
)1 Boznyx. Kucnopon. [lousarue o6 6 bubnuoreka [JOK
' OKCHAaX https://m.edsoo.ru/7f41837¢c
29 Bonopoa.llonsitue o kucnorax u g | bubnnoreka [JOK
' COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsitue 06 5 | | bu6mmoreka [IOK
' OCHOBaHUSAX https://m.edsoo.ru/7f41837¢
)4 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX 1 1 1 bu6mmoteka [IOK
' COCIUHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no pazgeny 30

Paznen 3. Ilepuoanueckuii 3axon u [lepuoguyeckas cucrema xumnuyeckux 3j1eMeHToB /. . MenneseeBa. CTpoeHne aToMOB.

Xumuuyeckas cBsizb. OKHCIUTEILHO-BOCCTAHOBHTEIbHbIE peakuumn

3.1

[Tepunonnueckuii 3aKOH U

7

bu6mmoreka [IOK



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

[Iepnoanueckas cucrema
XUMHUYECKUX djieMeHToB /1. U.
Mennene-eBa. CTpoeHue atoma

https://m.edsoo.ru/7f41837¢

39 Xumuueckas cBsizb. OKHCIUTEIHLHO- g bubnuorexa [JOK
BOCCTaHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/7f41837¢c
Wroro no pasaeny 15 Bubmorexa IIOK
https://m.edsoo.ru/7f41837¢c
PeszepBHoe Bpemst 3 buGmorera HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KJIACC

KosmyecTBo yacoB DJIEeKTPOHHbIE
HanmeHnoBaHme pa3jiesioB U TeM undposbie
Ne i/ P KoHnTpoabsn IIpakTHyeck (mudpp )
NMPOrpaMmsl Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padoTbl
pecypchl
Pa3znen 1. BeniecTBO 1 XUMHUYeECKHUE PeaKIUU
11 [ToBTOpenue u yrirydsieHne 3HaHUH 5 | bubnnorexka [JOK
' OCHOBHBIX Pa3JIeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [JOK
' peakuuit https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS AUCCOLUALIMS. g 1 1 bubnnorexa [HOK
' XUMHUYECKHE pEaKIMU B PacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HemeTa/uIbl M X COeIUHEHUS
)1 OO01mmas XxapaKTepruCTHKa XUMUIESCKIX 4 | bubnnorexa [JOK
' anemeHToB VIIA-rpymmsl. ["amorenst https://m.edsoo.ru/7f41a636
OOm1ast XxapaKTepUCTHKA XUMHYECKHIX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa LOK
' PYTUIRL- &P https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO01as xapakTepuCcTUKa XUMUYECKIX
23 aneMeHTOB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LOK
' PYTUTRL: ’ P https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO61as xapakTepruCcTUKa XUMUYECKIX
2.4 SJ'IeMeHTO]f IVApr TIbl. YTIEPOa U 8 1 2 bubmmorexa LOK
. . by ' pol https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCIUHEHUS



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

Hroro no pazneny

25

Pa3zgen 3. MeTa/uibl M X COeTUHEHU S

. bubnuorexa [JOK
3.1 Obmye CBOHCTBA MCTAILIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxueiinme MeTaisl U UX COSTUHEHUS 16 Bubmorexa IIOK
https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasnen 4. Xumus u okpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepHalibl B JKU3HU YE€JI0BEKA 3 bubnnorexa LIOK
| B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosanyecTBo yacos DJIEeKTPOHHbIE
Jlara
Ne Konrpoas | Ilpakrnue uupposbie
Tema ypoka usyue
n/n Bceero HbIE CKHe st o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypchl

| [Ipenmer xumuu. Posib XUMHUM B dKU3HU 1 bubnuoreka [IOK
yeJioBeKa. Tena U BellecTsa https://m.edsoo.ru/ff0d210c

2 ITonsatue o MeToax MO3HAHUS B XUMUH 1 bubmorexa HOK

A https://m.edsoo.ru/ff0d227¢
ArperaTHble COCTOSIHUS
BemecTB.[IpakTudeckas padora Ne 1
3 «HmaBI/IJIa pa60TLI B na6§ aTOPUU U MPUEMBI 1 bubmorexa HOK
P p patop p https://m.edsoo.ru/ff0d23dc
oOpailieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM)

4 Yucrele BemecTBa u cMech. CriocoObl 1 bubmuoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padota Ne 2 «Pa3nenenue

5 cMeceli (Ha mpuMepe OYMCTKU MTOBAPEHHOMN 1 bubmorexa HOK

P P P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuoreka [JOK
6 A 1
TOMPL I MOJICKY IRt https://m.edsoo.ru/ff0d2a6¢

7 XUMUYECKUE NIEMEHTHI. 3HAKH (CUMBOJIBI) | bubnuotexa [JOK
XAMHUYECKHUX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOKHBIEC BEIIECTBA 1 bubmorexa HOK

P H https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bub6nunoreka [IOK



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

https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BEIIECTB.

10 Xumuueckasi popmya. BaneHTHOCTh aTOMOB bubmmorexa LOK
pMyJIa. https://m.edsoo.ru/ff0d2eae
XUMUYECKHUX HJIEMEHTOB
1 OTHOCHTENbHAS aTOMHAs Macca. bubmuorexka [JOK
OTtHocuTenbHast MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 1oJ1s1 XUMHYECKOT0 DJIeMEHTA B bu6mmoreka [IOK
COE€IMHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo BemectBa. Mosnb. MosspHas bubnuorexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 ®du3ndecKrue U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMUUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciioBUs IPOTEKAHUS bu6nunoreka [IOK
XUMHYECKHX PEAKIUI https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpPaHEHMsI MAacChl BELLIECTB. bubnnorexa [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruuncienus KoaM4uecTBa, Macchl BEIIECTBA MO bubmuoreka [JOK
YpPaBHEHUSIM XUMHUYECKHX PEaKIUI https://m.edsoo0.ru/ff0d5708
Knaccudukanms XuMruuecKux peakiuit
18 (coe I/IHqﬁ):HI/Iﬂ a3JI0KEHUS 3a1\IZe CHUS bubmmorexa LOK
s P ’ - ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — yu€HBbIH-
19 sHuukioneauct. O6o0eHNE U bubmorexa HOK
H AHCT. IEI https://m.edsoo.ru/ff0d40c4
cucTeMaru3anus 3HaHU
20 KonTponbnas padorta Nel mo Teme «BemiectBa bubnuorexa [JOK
Y XUMUYECKHUE PEAKIIAN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. CocTaB Bo3ayxa. bub6nunoreka [IOK

KI/ICJIOpOZ[ — JJICMCHT U IMPOCTOC BCIICCTBO.

https://m.edsoo.ru/ff0d448e¢



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

O30H

dusznyeckue U XMUMHUUECKHE CBOMCTBA

bubmuorexka [JOK

22 .
KHCJIOPO/1a (peaKIIuu OKUCIICHUS, TOPCHHE) hitps://m.edsoo.rw/f0d46 14
ITousiTue 00 okcumax
CnocoObI ITOTyYeHHS KUCIOpOa B
23 nabopaTopuu fn OMLILHneHIi{(i:TH bubmorexa [TOK
patop p ) https://m.edsoo.ru/ff0d497a
[IpumMeHeHne kucmopoia
TemtoBoit 3 (HeKT XUMUIECKON PEeaKITIH,
24 MIOHSATHE O TEPMOXHMHYECKOM YPaBHCHUU bubmorexa [TOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIHIX
TomnuBo (HedTh, yroiab U METaH).
25 3ar $I3H€}EI/I€(11:OB . a, CIIOCOOBI iro bubmorexa HOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MpEeI0TBPALICHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «ITonyuenne u cobupanue Kuciopoaa bubmorexa HOK
y N P pOa, https://m.edsoo.ru/ff0d4ae2
M3Y4YCHUE €r0 CBONUCTBY»
7 Bopopoa — sneMeHT u npocToe BEIIECTBO. bubmuotexa [JOK
Haxoxnenue B nmpupojae https://m.edsoo.ru/ff0d4dd0
)3 ®u3nuecKre 1 XMUMUYECKHE CBOMCTBA bubnuorexa [JOK
Bosiopoja. [[puMenenne Bosiopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 I
OHATHE O KHCITOTax 1 COIAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MOTydeHHS BOJOPOJIa B bubanorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 mo Teme
31 «ITonyuenne u cobupanue Boa0PoOIa bubmorexa HOK
y N p AOpO, https://m.edsoo.ru/ff0d4f42
M3Y4YCHUE €r0 CBONCTBY»
32 Momnsipubiii 00b€M ra3oB. 3akoH ABOTaapo bubnuorexa [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d542¢

Brruucnenus o0bEMa, KOIMYECTBA BEIECTBA

33 rasa Io ero U3BECTHOMY KOJIUYECTB bubmorexa LIOK
. Y M https://m.edsoo.ru/ff0d55a0
BEIIIECTBA HIIH 00BEMY
Brruucnenust 00b€MOB ra3oB 110 YPaBHEHHIO
34 €aKI[MH Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa LIOK
peakt . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ia30B
35 dusnueckre U XUMUYECKHUE CBOMCTBA BOJBI bubmorexa LIOK
https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
36 CocraB ocuoBanuii. [Toustre 00 nHIUKATOpax
o P https://m.edsoo.ru/ff0d59¢2
Bona xak pactBoputens. HackimeHHbIC 1
37 HEHACHI GI:)HHI)IG paCTBO bI. MaccoBas moist bubmorexa LOK
= p PbL. a https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 o Teme
38 «IIpuroToBiaeHNE PaCTBOPOB C OIPEACTIEHHOMN bubmorexa LIOK
P . . P p pea https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA»
19 KonTponbHas padorta Ne2 mo teme bubnuorexa [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIacCu(pUKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XUMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHMSI: COCTaB, KJIaccu(UKAIIHS, bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHue U XMMUYECKHE CBOMCTBA bubnnorexa [JOK

OCHOBaHUHI

https://m.edsoo.ru/ff0d67ca
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Kucnotsr: cocras, kaccudukanus,

bubmuoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonmydyeHnne 1 XUMHYECKHUE CBOMCTBA KUCIIOT bubmmorexa [JOK
y https://m.edsoo.ru/ff0dfee2
46 Conu (cpeqHue): HOMEHKIIATypa, CIoCOObI bubnnorexa [JOK
IIOJIy4€HUS, XHMUYECKUE CBOMCTBA https://m.edso0o.ru/00ad9474
[Ipaktuueckas padora Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJ1aCChl HEOPTraHUUECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
43 I'eneTnyeckas cBA3b MEXIY KilacCaMu bubnnorexa [JOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O06o001eHre U CuCTeMaTU3aIsl 3HAaHUIA
H t https://m.edsoo.ru/00ad9cb2
50 KonTponbHas padora Ne3 no teme "OcHOBHBIE bubnuorexa [JOK
KJIACChl HEOPraHUYECKUX COCAUHEHUIT" https://m.edsoo.ru/00ad9¢ela
[TepBbIe MOMBITKA KIIACCH(PUKAITAN
51 XUMHUYECKUX 31eMeHTOB. [loHsATHe 0 rpynnax bubmmorexa LTOK
' Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuonnueckas
52 CH(f)TeMa XAMUYECKHAX 3ﬂeMe§TOB pin Y| bubmmorexa [JOK
T https://m.edsoo.ru/00ada52¢
Menpeneena
53 [Tepuopl, TpyNIIIBI, TOATPYIIIBI bubmorexa [TOK
PHOJRL, TPYIUIRL, HOATPYI https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIED. bubnnorexka [JOK
M3zoTtonsl https://m.edsoo.ru/00ada342
55 CtpoeHue 3JIeKTPOHHBIX 000I0YeK aTOMOB bubmuotexa [JOK

aneMeHToB Ilepuoauueckoit cuctemst 1. H.

https://m.edsoo.ru/00ada6bc
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Menneneena

XapaKTepI/ICTI/IKa XUMHWYCCKOI'O 3JICMCHTA 110

bubmuorexka [JOK

56 ero nosioxkeHuto B [lepuoaudeckoit cucreme
https://m.edsoo.ru/00ada824
J1. 1. MeHnaeneeBa
3navenue [leproanueckoro 3akoHa s
57 a3BUTHS HAyKU U IpakTuku. [. 1 bubmorexa [TOK
p Y . p _ v https://m.edsoo.ru/00ada96e
MemnzeneeB — y4€HbIN, IEAAror U rpaXKIaHUH
58 DIEeKTPOOTPULIATETLHOCTH ATOMOB bubanorexa [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 J5!
OHHAL XHMHIHECKas CBASH https://m.edsoo.ru/00adac34
60 KoBanenTHas noisipHas XuMu4uecKas CBSI3b bubmorexa LOK
p https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 KoBaneHntHas HenossipHas XUMUYECKas CBSI3b
https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
2
6 Crenens okucenmA https://m.edsoo.ru/00adae28
63 OKHUCIUTEIHFHO-BOCCTAHOBUTEIBHBIE PEAKIIUNA bubnmnorexa LIOK
peaxtl https://m.edsoo.ru/00adb076
64 OKHUCIUTENIN U BOCCTAHOBUTEIN bubmorexa LOK
https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o reme «CtpoeHue bubnnorexka [JOK
aToMa. XUMHUYECKas CBA3L) https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O6001IeHE U bubnuorexa [JOK
cUCTeEMaTU3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PesepBuslit ypok. O60011IeHMEe 1 bubnuorexa [JOK
cUCTEMaTU3alusl 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PesepBHeIit ypok. O000mIICHNE 1 bubnuotexa [JOK
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cUCTeMaTHU3alus 3HaHUU

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoanuecTBo yacon 1 DJIeKTPOHHbIE
ara
Ne Kounrpo.n uupposbie
Tema ypoka IpakTHuec HU3Y4eH
/o Bcero HBIE 06pa30BaTeJ1bele
KHue padorpl | HA
padoTbI pecypcChl
[Iepnonnueckuit 3akoH. [lepuonnueckas
1 cucTeMa XUMMU4YecKux 3yemeHToB /1. U 1 bubmorexa [JOK
T https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
N bubnuorexa [JOK
2 XUMHUYECKUX AJIEMEHTOB IEPBbIX TPEX 1
https://m.edsoo.ru/00adb6b6
MEPUOJIOB
3 Knaccudukanus u HOMEeHKIIaTypa | bubnmoreka [JOK
HEOPraHUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XMuMU4eCcKoM CBSI3W U THUIIBI | bubnuorexa [JOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel mo teme
5 «[ToBTOpEHUE U yriyOieHHe 3HAHUI 1 1
OCHOBHBIX Pa3fIesIOB Kypca 8 Kiaccay
6 Knaccudukanys XuMHUeCKUX peakluii 1o 1 bubnuoreka [IOK
pa3IMYHBIM [IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKON pEAKIUU.
7 [loHsiTHE O TOMOTE€HHBIX U I€TEPOTrE€HHBIX 1 bubmmorexa LOK
P https://m.edsoo.ru/00adbe9a
peakuusax
[loHsiTHE O XUMHYECKOM PaBHOBECHH.
g @akTophl, BIUAIOIINE HA CKOPOCTh | bubmmoreka [JOK

XUMHUYECKOU p€aKiuu U IOJIOKCHUC
XUMHUYCCKOI'O paBHOBCCHA

https://m.edsoo.ru/00adc28¢c
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OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade

10 Teopus dIEKTPOIUTUYECKON AUCCOLUALINY. bubmmoreka [JOK
CunpHbIC U clla0dble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 Hounrle ypaBHEHUS PEaKIINI Bubmorexa ITOK

yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KMCJIOT U OCHOBAaHUU
12 B CBETE IIpeACTaBIeHUIl 00 buGnnorexa LIOK
el B https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON AUCCOIUALINHI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHUI 00 DIIEKTPOIUTHUECKON buGmnorexa LOK
pedl p https://m.edsoo.ru/00add8b2
UCCOLINAIINU
14 ITousaTue o ruaponuse coiei Bubmorexa IIOK
AP https://m.edsoo.ru/00add9d4
bubnuorexa [JOK
15 00600 7|
0oOIIIeHNE U CUCTEMAaTH3allUs 3HAHUH hitps://m.edsoo.r/00addd12

16 [TpakTuueckas padora Ne 1. «Pemenue bubmmoreka [JOK
3KCIMEPUMEHTAIIBHBIX 3a]1a9» https://m.edsoo.ru/00addbfa
Kourponsnaas padora Ne2 o reme

17 «BJ'I:IIZT OJIHTIfqe(JKa;I UCCOLIAAINA buGnnorexa LIOK

p A HHATHA. https://m.edsoo.ru/00addec0
XUMHUYECKHE PEaKIuy B paCTBOPAX)»

18 OO0mas XxapaKTeprCcTHKA FaJIOTCHOB. bubnmnoreka [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xaoposogopoa. CoasHast KUcJIoTa,

19 nggqecsng c);oﬁCTBa MHOJIy4CHHE bubnnorexa LIOK

’ ya ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [TpakTuueckas padora Ne 2 o Teme bubnmoreka [JOK

«HonyquI/Ie COJITHOM KHCJIOTBI, U3YUCHUC eé

https://m.edsoo.ru/00ade348
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CBOWCTB)

Brraucnenus mo YpaBHCHUAM XUMHYCCKUX

21 €aKI1i, eCIM OJUH U3 PEAarcHTOB JaH B Bubmorexa IIOK
P ’ P https://m.edsoo.ru/00ade488
n30bITKE
2 OO0mas xapakTepucThka 3JeMeHToB VIA- bubnmoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(DUKAIIUN CEPHI.
23 Haxoxci[eﬁne CEPEI I/I(i;é COGI[I/IHGI;II/II‘/'I B buGnnorexa LIOK
p . https://m.edsoo.ru/00ade64a
npupoe. XMMHUYECKHE CBOMCTBA CEephI
24 CepoBoopo/i, cTpoeHHe, GU3HYECKUE U bubnmnorexka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunbl cepbl. CepHast KMCIIOTA,
25 ¢du3nvecKre 1 XUMHYECKUE CBOCTBA bubamorexa LHOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEaKIINH, JIeKAIINe B OCHOBE
26 MIPOMBIIIIJIEHHOT'O CII0C00a MOTy4eHHUS bubnmnorexa [JOK
CEPHOM KUCIOTHI. XUMHUYECKOE 3arpsA3HCHUE https://m.edsoo.ru/00adec8a
OKpY>KalOIIEH Cpeibl COEAUHEHUSIMU CEPbI
7 Brrunciienue MaccoBoi 101 BbIX0OAa bubmmoreka [JOK
MIPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO0mas XxapakTepucTHKa dJIEMEHTOB V A-
28 IpyHIbl. A30T, paCIIPOCTPAHEHUE B IIPUPOIE bubnnorexa LIOK
Py ' - pactipoctp B PHpOE, https://m.edsoo.ru/00adeeca6
(du3HUYeCKre U XUMUICCKUE CBOWCTBA
29 AMMHaK, ero (u3NYecKre 1 XUMHIECKUE bubnuoreka [IOK
CBOMCTBA, IIOJIy4CHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 mo Teme
bubnuorexa [JOK
30 «[lonydyenre aMMuaka, U3y4eHue ero

CBOICTBY»

https://m.edsoo.ru/00adf180
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A3OTHas KHCIOTa, € PU3nuecKue u

bubmuoreka [JOK

31
XUMHYECKHE CBOMCTBA https://m.edso0o.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHUS
1 B KaueCTBE MUHEPATbHBIX YA0OPEHUN. bubnuoreka [JOK
XHUMHYECKOE 3arpsI3HEHUE OKPYKAOLIEH https://m.edsoo.ru/00adf518
CpeIbl COCTMHEHUSIMHU a30Ta
®ochop. Oxeun dhocdopa (V) u pochopnas
33 KHCJIO0Ta, ((U3NIECKHE U XUMUYECKHE bubamorexa LOK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJIyYCHUE
Hcnons3oBanue ¢pocdartoB B KauecTBe
34 MUHEpaJIbHBIX yI0OpECHH. 3arps3HeHue bubmorexa [IOK
p N yAoop - 24P https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpefbl hochaTaMu
35 Yrnepon, pacnpocTpaHeHUE B PUPO/IE, bubnmoreka [JOK
(hU3UYECKre U XMMUYECKHIE CBOKCTBA https://m.edsoo.ru/00adfd9¢
Oxcupel yriaepojaa, ux pusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJIOTHICCKHUE bubnuoreka [JOK
POOJIeMBI, CBSI3aHHBIC C OKCHJIOM YTJIepoja https://m.edsoo.ru/00adfebe
av)
bubnuoreka [JOK
37 VYronbHas KUCIOTA U €€ CONu
https://m.edso00.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 mo Teme
38 "Tlosyyenue yriieKuciioro rasa bubmorexa [IOK
Y yr ) . https://m.edsoo.ru/00ae027e
KauecTBenHas peakuus Ha KapOOHAT-UOH
39 IlepBoHayasbHbBIE MOHATUS 00 OPraHUYECKUX bubnuoreka [IOK
BEIIECTBAX KaK O COCAUHEHUAX yriIepoaa https://m.edsoo.ru/00ae054¢
bubnuorexa [JOK
40 Kpe i U ero CoeHe
DEMHIH I er AIMHCHIT https://m.edsoo.ru/00ac080a
41 [TpakTuyeckas padora Ne 5. Perenue bu6mmoteka [IOK
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https://m.edsoo.ru/00adfd9c
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SKCIEPUMEHTAIBHBIX 334 110 TEME
«BaxHeu1ie HeMeTalJIbl U UX COSTUHEHU

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

KonTponbnas padorta Ne3 mo teme

bubnnorexa [JOK

42
«BaxHel1e HeMeTalJIbl U UX COSTUHEHU https://m.edsoo.ru/00ae0e18
OO6m1ast XapakTepruCTHKa XUMHUCCKHX

43 3JIEMEHTOB — METAJLIOB. MeTalIndecKas bubnuoreka [JOK
CBSI3b U METAJLUINYECKAs KPUCTALINYECKAS https://m.edsoo.ru/00ae103e
peméTka. Pu3nUecKue CBOMCTBA METANIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.

44 OJIEKTPOXUMHUUECKUI P HAIPSOKEHUI buGmnorexa LOK

p Al p https://m.edsoo.ru/00ael 156
METAJIJIOB
O61ue crniocoObl MOTYYSHHS] METAJLIOB.

45 CrnnaBel. Beruucnenus no ypaBHeHUsAM bu6mmotreka [IOK
XAMUYECKHUX PEAKIUHI, €CIIN OJIUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJICP)KUT MPUMECH

46 IToHsATHE O KOPPO3HUH METAIIIOB bugmnorexa LOK

PP https://m.edsoo.ru/00ael1278
bubnuorexa [JOK

47 €JIOUHbIE METaJIJIbI
a https://m.edsoo.ru/00ae14b2

48 OKcHabl U TUAPOKCHUIBI HATPUS U KA bubnnorexa LIOK

A AP A p https://m.edsoo.ru/00ae14b2
49 [IenouyHo3eMeNnbHBIC METAJIIBI — KaIbLMH 1 bubnnorexa [JOK
MarHui https://m.edsoo.ru/00aelS5e8
. bubmuoreka [JOK
50 Baknelnme coeIMHEHNST KAJIbIIUS
https://m.edsoo.ru/00aelS5e8
51 O000111eHIE U CUCTEMATU3AIUs 3HAHUN
. . Bbubnuoreka IIOK
52 XKécTtrocTh BOJBI U cIOCOOBI €€ yCTpaHEHUS H

https://m.edsoo.ru/00ae1 886
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[TpakTryeckas padora Ne 6 mo Teme

bu6mmoreka [IOK

33 "YK&cTkoCTh BOJBI U METO/IbI €€ yCTpaHEHUs" https://m.edsoo.ru/00aelae8
. bubnmnoreka [JOK
>4 Asmomii https://m.edsoil.ru/Oanlc64
55 AmM@oTepHbIe CBOWCTBA OKCUAA U bubnuoreka [IOK
ruapokcuia https://m.edsoo.ru/00aelc64
56 Weeso bubnuorexa [JOK
https://m.edsoo.ru/00ae1d86
57 Oxcuapl, Tuipokcuisl U conu xkenesa (1) u bubnmnorexka [JOK
xenesa (I1T) https://m.edsoo.ru/00ae35¢6
58 O00011IeHYE ¥ cUCTeMaTU3alUs 3HAHUN
[Tpaktuyeckas padbora Ne 7. Pemenune
59 AKCIEPUMEHTAIIBHBIX 3a]1a4 110 TEME buGnnorexa LIOK
«BaxxHelmme MEeTaIIbl ¥ UX COEIUHEHUS hitps:.edsoo.ruacided
Berarcnenus o ypaBHEHUSIM XUMHUYECKUAX
€aKIIMii, €CITM OJIUH U3 PEarcHTOB JaH B
60 EI36I;TK6 WIN COIilep)KI/ITIl)'[pI/IMGCI/I. ) bubamorexa LOK
Brruncnenus MaccoBoil 1011 BBIXOAa hitps://m.edso0.ru/00ae1 730
MIPOJYKTa peakiuu
61 O0o001IeHre U cHCTeMaTU3allusl 3HAHUN
6 KontponbHas padota Ne4 o reme
«BaxxHeilime MeTauIbl U UX COSIUHEHUSD)
63 BemectBa u Matepuainbl B IOBCEAHEBHOM bubmmoreka [JOK
JKUA3HU YeloBeKa https://m.edsoo.ru/00ae3{50
64 XUMHYECKOE 3arpsiI3HEHUE OKPYKAIOICH bubnmnoreka [JOK
Cpensl https://m.edsoo.ru/00ae4270
65 Ponb xuMHUM B peIieHnH SKOJIOTHYECKUX bubmmoreka [JOK

npobiem

https://m.edsoo.ru/00ae4270
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66 Pezepusblit ypok. O600mIeHNE 1 | bubnuoreka [IOK
cucTeMaTu3alus 3HaHuU https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0001IeHNE U | bu6mmotrexa [IOK
cucTeMaTH3alis 3HaHU! https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0001I€HNE U | bu6mmoteka [IOK

CHUCTEMAaTHU3al g 3HaHHUH

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