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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo Xxumuu Oa€T TPEACTABICHHE O LEJAX, OOIIeH CTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE COJIepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHUE 10
pazienaM M TeMaM MpPOrpaMMbl MO XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEIbHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYaroluxcsi, OMNpeaeNseT BO3MOXHOCTH MpeaMeTa s
peanu3aiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pesynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH U3YUEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XHUMHUHU CIY>KUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUIX
PHEPTrUM M 00 HBOJIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peanm3allid  BO3MOXXHOCTEH  JJIT  CaMOpas3BUTHS |
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBINJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOM  JIeSITeIbHOCTH,
OKCIIEPUMEHTATILHBIX W HCCIICOBATEIbCKAX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO NMPUPOBI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroIInuXxcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIa/l B SKOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOIITUXCSI.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUHM OOECIEYMBAIOTCS CHEIU(pUKON
COJIEpKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl MMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU U HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUH
OPTraHUYECKON XUMUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TU CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEICTABICHUN
pa3HOro ypOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJUTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckrue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HMIIUPUYECKH
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TMO3HaHWs B Hayke. M3ydeHue XWMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXalomuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUH XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYPHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbI XHUMHUYECKHUX
3HAHUW — BaXHEUIMX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,

JIOCTYIIHBIX O00OOIIEHU MHMpPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B
3



NpUOOIIEHNM K HAyYHBIM METOJaM TIIO3HAaHWS TIPU HW3YYCHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM TpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
ITOBCEHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 11eJ1, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMaTHYECKOE MPUOOIICHHE
OoOy4JarommMxcss K CaMOCTOSTEILHOM IO3HABATENBHOM JEATEIbHOCTH, HAYYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHue yciaoBHil, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUaOIIMMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETHHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUYEHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPAaMOTHOCTH, B TOM UYHCIE€ YMEHUU OOBSICHATH U OLCHUBATH SIBJICHUS
OKPY’KAIOIIEro MHUpa, MCIHOJIb3ys 3HAHWUS U OIBIT, MOJYYEHHbIE MPU H3YyUYCHHUU
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEIHEBHON >KH3HU U
TPYAOBOU JIEITEIBHOCTH;

— ¢opmupoBaHue y OOydYalOIIMXCA T'yMaHUCTUYECKUX  OTHOIICHH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1[€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATETBHOCTH B IEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJII U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo¢uiisi U HANPaBIEHHOCTH JalbHEHIIEro
oOy4eHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaiser 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIE XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YEJNOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemectBa. Du3nueckue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSHUE
BeulecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHUE BJeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckasi ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBast A0Sl XMMUYECKOTO AJIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eAWHMI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMHUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamu 0oOpalleHus: ¢ JIabOpaToOpHbBIM 00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
dbu3nyecknux CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HaOJIOJEHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTON) SIBICHUM, HAOII0/ICHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHUE TUIPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XkKene3a ¢ pacTBopoM conu meau (1),
U3Y4YCHUE CIOCOOOB PA3JCJICHHUs] CMECEH: C MOMOIIBI0 MarHuTa, (GUIbTPOBAHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUE OYUCTKH MOBAPEHHON
COJIM, HAONIOJIEHWE W  ONHCaHWE  PEe3yJIbTAaTOB  IPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcChl, CO3JaHUE MOJIENIEd MOJIEKYII
(IIapoCTEepKHEBBIX ).

BaxxHeline npeacTraBuTe 4 HEOPraHUYECKHUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — anemMeHT u mpoctoe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucmopoma. CmocoObI
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MOJIYYCHHUST KUCTopoAa B J1abopaTopuud W MPOMBINUIEHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOIU(GUKALINS KHCIOPO/Ia.

TernoBoit 3hdeKT XUMHUYECKOW peaklyu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/yXa, YCHJIEHHE TApPHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacepileHHbIe ¥ HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J1s1 BelllecTBa B pacTBOpE. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTtBOpoB B MpUpOZE€ U B KU3HU 4esloBeka. KpyroBopot BoAbI B MPHUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznueckue U XUMHYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. Ousnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomydyeHue conen.

I'eHeTnueckas CBsA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuiui IKcnepumenm:

Ka4eCTBEHHOE ONMPEIECICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyX€, MOJy4YEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHHUS W
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAKOMJIEHWE C oOpa3llaMH OKCHIOB U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpo/a (TOpPeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HWCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIIECCTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOEHHOCTEH pPacTBOPEHUS BEIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aUMOJECUCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpHAJIOB),
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WCCJIEIOBaHNE OO0pa3I0OB HEOPTraHWYECKWX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C MeETajulaMHi, peaklWil HEUTpal3aluH, IOIYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METaJIa JAPYTMM M3 PacTBOpa COJIM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAs CBSA3b.
OKuCIUTETIbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBbie TOMBITKK KiIacCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN.  MengeneeBa. KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpPMbI
IIepunonnueckoii cucrembl xumuueckux iemeHToB JI. . Menneneesa. [lepuoasr
u rpynnbl. Ousndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
IPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oronel. Dnektponsl. CTpoeHue
AJMIEKTPOHHBIX ~ 000JI04eK aTroMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. WI. MenneneeB — yuyéHbli U
rpaXXJaHMH.

Xumudeckass cBsa3b. KoBajieHTHast (ToJisspHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporecchbl OKMCIEHUSI K BOCCTAHOBIIEHUS. OKUCIUTEN U BOCCTAHOBUTEIH.

Xumuueckuiui IKcnepumenm:

M3y4eHHEe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropenue, peakiu pa3aoKeHusl, COCAUHEHNUS ).

Mescnpeomemmnbnie ceasu



Peanuzammsi MEXNpeAMETHBIX CBSI3€M MPH HM3yYEHWHW XWMHH B § Kiacce
OCYIIECTBJISIETCS 4Yepe3 WCIOJIb30BaHWE KaK OOIMUX E€CTECTBEHHO--HAYYHBIX
MOHATHUH, TaK W MOHITHH, SIBJISIONIUXCS CUCTEMHBIMH JIJISI OTJACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OO1ue ecTecCTBEeHHO--HAayUHbIe MOHATHS: HAYYHBINH (haKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHalW3, CHHTE3, Kiaccuukamus, TePUOIUIHOCTh, HAOJIOIEHHE,
HKCIIEPUMEHT, MOJICITUPOBAHUE, HU3MEPCHHUE, MOJICTb, SIBIICHHE.

®dusnka: MaTepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIIH/I,
W30TOIBI, PAJMOAKTHBHOCTH, MOJIEKYA, SJECKTPUUCCKUNA 3apsii, BEIIECCTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (GU3MYCCKUE BEIMYUHBI, SIUHUIIBI
WU3MEpeHHUsI, KOCMOC, TUTAaHETHI, 3BE3/161, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
MIOJIC3HBIC UCKOITaeMbIe, TOTUINBO, BOJAHBIC PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYECKasl peaKUMs

[Tepunonnueckuii 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUsi U HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX AaTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTALUINYECKOU PELIETKUA U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIacCaM HEOPraHUYECKHUX
COEMHEHUMN, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (IO YHUCITY
W COCTaBy YYaCTBYIOIIMX B PEAKIMHM BEIMIECTB, MO TeIwioBoMYy 3(dekrty, 1o
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTHUMOCTH, IO
YYaCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoi peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpPATUMBIX XUMHUYECKUX peakiusix. [IOHSITHE 0 TOMOTE€HHBIX M TeTEePOreHHBIX
peakuusax. Ilonsatue o karanuze. IloHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIOLIIME HA CKOPOCTh XMMHUYECKOW pEaKUUU U IOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.



OKHUCAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIUMU,  AJIEKTPOHHBIM  OayaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  PEAKIIMH. CocraBieHue  ypaBHEHUI
OKHUCIIUTEIIBHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMA C  HCIOJIB30BAaHUEM  METOJA
3JIEKTPOHHOT'O OaaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYeCcKOH cBs3u. CteneHs nuccounanuu. CubHbIE U ca0bIe 3JIEKTPOIUTHI.

Peakuuy noHHOro oOMeHa. Y cioBus MPOTEKaHUs peakuil HOHHOTO OOMeHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBoWCTBa KHUCIOT,
OCHOBAHMM UM cOJell B CBeTE€ MPEACTaBICHUH 00 3IEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBI. [loHATHE O THIPOIU3E COMei.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPIaHMYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTA CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JIEUCTBHUS PA3JIMYHBIX (PAKTOPOB, HCCIEIOBAHUE BIEKTPONPOBOAHOCTHU
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYeHd U COoJIeH
(BO3MOYKHO  MCIIOJIB30BAaHME  BHJIEO MaTepUaioB), NPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHWS  peakuMid HOHHOro  oOMeHa
(oOpazoBaHue oOcajaka, BbIJCICHHE Ta3a, o0O0pa3oBaHUE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pEeaKkUuid
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUs), PaclO3HaBaHUE HEOPraHMUYECKUX
BEIIECTB C TIOMOLIBIO KAaYECTBEHHBIX pEAaKLUUMi HAa HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemeranbl U MX coeinHeHU

OOmiast xapakTepucThka rajoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUECKHue CBOICTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHUYECKME CBOWCTBA HAa NpPUMEpPE  XJIoOpa
(B3aMMOJEHCTBUE C METallaM{, HEMeTalllaMH, WIeso4amMu). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, IMOJYyYEHHE, MPUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHeWnue XJIOpHIbl U HX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTereHu okuciaeHus. CTpoeHue M (PU3MyecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHBIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QuU3MYECKHE M XUMHYECKHE CBoilcTBa (oOmiue Kak
OpEeICTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peakliuu,
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JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMYYeHHsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAs! PEaKIIMs Ha
cynbdar-uon. HaxoxxneHnue cepbl U €€ COCNMHEHMA B mMpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpeibl COCIMHEHUSIMH Ccephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OObmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
busnueckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHue U npuMeHenue. Comu aMMOHUS,
uX pU3NYECKUEe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KadecTBeHHAs peakuus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOodydeHHe, (QU3MUECKUe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHS B KAauyeCTBE MHUHEPAIbHBIX
ynoopeHuii. XuMHU4ecKoe 3arpsi3HeHNe OKPYXKAIOIeH Cpebl COSINHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI U BOA0EMOB). Docdop,
altoTponHele Moaudukauuu (ochopa, (pU3MUECKUE W XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATIBHBIX YOOPEHUIA.

Oo6mas xapakrepuctuka 3nemMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCIEHHUS.  YTIEpOJ,  aJJIOTPOITHBIC
Moau(puUKalMKU, PpacIpoCTpaHEHWEe B MpuUpoae, (U3MUECKHEe U XUMHUYECKHUE
cBoiictBa. Ancop6Oius. Kpyrosopot yriepoaa B npupoje. OKCUIbI yriiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACMCTBUE Ha JKUBbIE OPIraHU3MBI,
MOJlydYeHUE W TMPUMEHEHHE. DKOJOTMYECKHe TPOOJIEMBbI, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoresa riao0anbHOrO TMOTEIJICHUS KIUMaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojsyuyeHue W npumeHeHue. KauecTBeHHass peakuuss Ha KapOOHaT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH U CEITECKOM
XO3SIMCTBE.

[lepBoHayabHBIE IOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TAHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuponHble HCTOUYHUKH YTIEBOAOPOAOB (Yrojb, NPUPOAHBIA Ta3, HedTb),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTie 0 OMOIOTUYECKN Ba)KHBIX BEIIECTBAX: XKHUpax, OeIKax, yriieBojgax — U UX
poIM B OKU3HM 4eloBeka. MarepuaabHOE€ €IWHCTBO OpPraHUYecKHX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHenue. CoenuHeHHs KpemMHUst B mpupoje. OOmime mnpeacTaBieHus 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
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OBITY, B IPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEPaMHUKA,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobaempr 6€30MacHOrO HMCIOIb30BAHUS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa30B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-WUOHBI U HAOIOJACHHUE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThI, OTpa)kalolue (QU3NYECKHUe M XHMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHWE C 00pa3laMu XJOPUAOB (TaJOr€HUIIOB), O3HAKOMJICHHE C
oOpasmaMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOYyTJIMBaHUS caxapa IoJ| JehCTBUEM
KOHILICHTPUPOBAHHON CEPHOM  KHUCIOThl, H3yY€HUE XHUMHYECKHX CBOICTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIUHEHHA (BO3MOYKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOITyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKAHMUsI, B3AMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOW KUCIIOTBI C MENIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), W3yUYCHUE Mojenen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHWE U M3yUCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-MOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHene HeMeTaJuIbl U UX COCIMHEHUS.

MeTaibl 1 MX COeIMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyiokeHus B llepuommueckod cucreme xumuyeckux diaemeHtos I U.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTajuioB. MeTtayindeckasi CBsi3b U
METAJUIMYECKasi ~ KpUCTAJUIMUECKass  pemi€Tka.  DJIEKTPOXUMUYECKUU Pl
HaIpspKeHUN MeTaioB. u3nueckue U XUMHUYECKHE CBOMCTBAa MeTayioB. OO0mue
crocoObl TosydeHus: MeTauioB. [loHATHE O KOppo3uM METAJIOB, OCHOBHBIE
CrocoOBl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemeHnToB /. . MenzaeneeBa, CTpOEHHE UX aTOMOB, HaXOXJIECHHUE B NIPUPO/IE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kamus). OKCUIbI U
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TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METAUIOB U HUX
COCIUHCHUM.

[llemoyHO3eMEIbHBIE METAIbl MAarHuid MW KajJbLIMH: TOJIOKEHHE B
[Tepuomuueckon cucreMe xumMudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
VX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nuecKue 1 XUMAYECKUE CBOMCTBA MAarHus
U Kanblus. Baxuelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKEcTroCTh BOJIBI M1 CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHUE CBOMCTBA aTlOMHUHMS. AM(POTEpHBIE CBOICTBA OKCUAA U THAPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenue B [lepuoguueckoit cucremMme XMMUYECKUX 3J€MEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHUUYECKUE CBOMCTBA xkene3a. Okcubl, ruipokcuibl U conu xxenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB U CIUIABOB, HX (DU3NYESCKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIYKHO
UCIIOJIB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCJIEIOBAHUE CBOMCTB MKECTKOM BOJIbI, MPOIECCAa TOPEHUS XKeEJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
Ka4eCTBEHHBIX PEAKIMi HAa MOHBI: MarHus, KajablWs, aTIOMUHMS, ITMHKA, Keje3a
(1) u xene3a (1), menu (11), HaOMrOMEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOWCTB THAPOKCHIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEUICHUE YKCIICPUMEHTAIbHBIX 3a71a4 Mo TeMe « Baxknenime
METaJIJIbl U X COCMHCHUS.

XUMHA M OKPYKAIOLIAA cpeaa

BemectBa u Marepuanbl B TOBCEIHEBHOM XHU3HM YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momorib mpu
XAMHUYECKUX 0KOTax U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKarolleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOTHYECKUX
po0aem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepuabl).

Mescnpeomemmnbnie ceasu
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Peanuzammsi MeXIpeaMETHBIX CBSI3€M MPW HM3yYEeHWH XWMHH B 9 Kiacce
OCYILIECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeib, SBICHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, D5JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsl, MPOBOJTHHKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTb, KpUCTAJUTMUECKAast
peméTKa, CruiaBbl, (PU3MUYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: ¢orocunres, npixaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE TMOPOJIHI,
M0JIE3HBIE UCKOIIAeMbI€, TOILIMBO, BOJAHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIecTBe MpaBWJIaMW W HOPMaMH IIOBEJICHUS M CIOCOOCTBYIOT MpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCSI.

JIn4HOCTHBIE = pE3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUN W
pacIIMpEHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAaHHS 3HAYECHUS XUMHUYECKON HAyKH B JKHU3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHON HH(pOpMaIMeil o
MEPEJIOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpasKAaHCKOr0 BOCIIUTAHMSI:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax M MpPaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMIOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHOU NESITEIBbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJEHHWE M TIOCTYNKH CBOUX TOBApHUIIEH C TO3UIMHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOM pEaKlnH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIC HA MOJIyYEHHUE HOBBIX 3HAHUU MO
XUMHUHM, HEOOXOIUMBbIE 1Jii OOBSICHEHHS HaOJII0OaeMbIX MPOLECCOB U SIBICHUH,
MO3HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPbhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOW palOThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHON
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JUTEPATypO, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, MPOEKTHOW U  HCCIEN0BATEIbCKON
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIECHHOCTH M YPOBHS OOy4YEHUS B
JIaTbHEHIIIEM;

4) hopMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT0Jsl, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO Ipodecchii U Tpyla pa3InyHOro poja,
yBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IMPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VHIMBUIYAJIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMUMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMmHON NpohecCUOHATBHON AESTENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh a1alTHPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPUPOJIe KaK HCTOYHUKY
YKU3HM Ha 3emile, OCHOBE €€ CyIIeCTBOBAaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
paBuJ1 O€30MACHOTO MOBEEHUS MpU padoTe ¢ BELIECTBAMM, a TAKXKE B CUTyalUsX,
YTPOXKAOLIUX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHbBIX C OKPYKAIOILIEH MPUPOJIHONU CPElOu, IS MOBBILIECHUS
YPOBHSI  9KOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
IKOJIOTUYECKUX MpOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOJO0B XHMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOU MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranmpeaIMETHBIX pPE3yNbTATOB BBIIEISAIOT 3HAYMMbIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TEOopus,
NPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM
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HAyYHOW KapTHUHE MHPA, M YHUBEpCAJIbHbIC yUeOHbIE EeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH WX XapaKTEpPHbIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATUS JIJIs1 OOBACHEHUS OT/EIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUH JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYMHHO-CIICICTBEHHBIC CBS3M MEXIy OOBEKTaMH H3Y4YEHUS,
CTPOUTH JIOTUYECKUE pacCyXIAeHUs (MHAYKTHUBHBIC, ICIYKTHUBHbBIC, 10 aHAJIOTHN),
JIeJaTh BRIBOABI U 3aKJIIOUCHUS;

YMEHHUE TMPUMEHSITH B TpoOIEcCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATH MIMPOKO IMPUMEHSIEMbIC B XMMUU MOJIEIbHBIC TIPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKON peaklny — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33J1ad, ¢ YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKITUH,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

YMEHHUE MCIOJIb30BATh IMOCTABIICHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHUSA, a TaKkKe B KadeCTBE OCHOBBI JJI1 (POPMHpPOBAHHUS THIIOTE3BI 10
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalJaTh 3a XOJI0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHOOPMALIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TTOJyIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO HH(POPMAITHIO;
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YMEHHE MPUMEHSITh Pa3InYHbIE METOJbI U 3allpoChl NMPU TMOUCKE U OTOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOT'O MCIOJb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTKOCTPUPOBATh pEHIAEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipolecce Yy4yeOHOH U
UCCJIEI0BATENBCKON JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ¢ Juamora W (WIM) IUCKYCCHHU) TIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a]a4H;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIC  pe3yJibTaTbl  IIO3HABATEJIBHOM
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh IPE3EHTALHUIO
pPE3yNbTATOB BBIMOJHEHUS XMMHYECKOTO JKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
71a00paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IPU  PELICHUHU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NCHCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPENENsITh UENH JeATebHOCTH, MIaHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3ppeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBIATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33]IaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJIEp)KaHMs, YCTAaHOBJIEHHOTO JaHHOW (enepanbHON pabodeil mnporpamMMon,
BBIICJISIFOT: OCBOEHHBIE OOYYalOIMMUCS Hay4yHbIE€ 3HAHUS, YMEHHUS M CIOCOOBI
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NEUCTBUN, crhenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIIUsX.

K xonIy oOydenus B 8 kiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO JIEMEHTa B COSIMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMHUUYECKasi peakius, Kiaccuukanus peakluid: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHUE PEAKIIMH, TEIIOBOK A((EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CIOW aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMUCAHUU BELIECTB U UX MPEBPAIICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JUISI COCTaBJICHHS (HOopmMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCJICHMS  JJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmyiiaM, BHJ XHUMHYSCKOM CBSI3M (KOBaJeHTHAas HM HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT WX MoJoxkeHus B Ilepronndeckoil cucreme,
3aKOHOB COXPAaHEHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juvaTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymnma)» u «mobounas noarpynmna (b-rpymma)y, manbie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckas cucrema xummudeckmx osaementoB I .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX DJIEMEHTOB (COCTaB M 3aps siapa, 00Iee YUCIO DIICKTPOHOB
U PaCTIPEIEICHHUE UX 0 SJICKTPOHHBIM CJIOSIM);

KJIACCU(PUITMPOBATh XMMHUYECKHE SJIEMEHTHI, HCOPTaHUYECKHE BEIIECTBA,
XAMHYECKHE peakiuu (10 YUCIy W COCTaBYy YYacCTBYIOIIUX B pPEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXK/ast ONMMCAHUE TPUMEPAMU MOJICKYJIISIPHBIX
yYpaBHEHU COOTBETCTBYIOIINX XUMHUICCKUX PEAKITHI;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4eCTBECHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAlICHUN B
Pa3IUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO U  MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIIEPAIlMH MBICTUTEIBHON JNEATEIHHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, 0000IICHHE, CHCTeMAaTHU3aluio, KiacCU(PUKAIIUIO,
BBISIBJICHHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — Il U3y4Y€HUs CBOICTB
BCIIECTB M XWMHUYECKMX pEaKIMi, eCTCCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUS — HAONIOACHUE, W3MEPEHHE, MOJICIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pYJIOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMH TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C ONPEAECITEHHON MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IMICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;makMmyc, dheHondTanenH, METUIOPAHXK U JPYyTHe).

K xoniy oOyueHus B 9 Kkiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHMX NOHATHWA: XHWMHWYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUECKasl pPeaKlMsi, XUMUYeCKasi CBs3b, TEIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIpHBIM ~ 00BEM,  pacTBOp,  BJIEKTPOJMTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT IUCCOLMALIMS, PEAKLUU HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakiuu, MpeAeabHO AOMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMy
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCIICHUS XUMUUECKUX JIEMEHTOB B
COCMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBsI3U (KOBaJ€HTHAs, WOHHAS, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMU, THUI KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro TMOHUMAaHHWE: OIKCHhIBATh U XapaKTepu30BaTh
Tabnuunyo Gopmy llepuoanmdeckoit CUCTEMbl XMMHUYECKUX JJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «modouyHas
noarpymnmna (b-rpymnma)», manble u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHMSI  aTOMOB  XMUMHUYECKHX
AJIEMEHTOB (COCTaB MW 3apsi sjpa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeiesieHne WX 10 DJJIGKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIUE
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHHI B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOCHHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEMIOBOMY 3P hEKTy, MO0 U3MEHEHHUIO CTENIEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPKIAsl OIMNHCAHUE
NpUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JTHCCOLMALMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUN HOHHOTO
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oOMeHa, ypaBHEHUS pEaKluid, MOATBEPKIAIOMNX CYIIECTBOBAHKE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB;
pPacKphIBaTh CYITHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX — PEAKITHIA
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PacCUEThI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coONI0JaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
7a0b0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TMOJIYYCHUI0O W COOMpPaHUIO
ra3o00pa3HbIX BEUIESCTB (aMMHUaKa U YIJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIUM, TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMMYTEM XJIOPHUI-, OPOMU/I-,
uonua-, kapoonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHI-MOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICTUTEIBHON JEATEIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — JJIT WM3YYCHHUS CBOWCTB BEIICCTB M
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBbIA H
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoauuecTBo yacoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIE (LM (POBbLIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMus — BaxHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bubnunoreka LIOK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c

YeloBeKa

12 BeitectBa 1 xumMu4eckue 15 1 0 bubnunoreka LIOK

' peaxiuu https://m.eds00.ru/7f41837¢c

Hroro 1o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubmuoteka [IOK

' 00 oKcHIax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 8 0 1 bubmmnoreka HOK

' 1 COJISX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmnoreka HOK

' OCHOBAHHUSX https://m.edso0.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 bubmuoreka [{OK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edso0.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu
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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

Ileproanueckuii 3aKOH U

31 [lepuonuueckast cucrema 7 Bu6muotexa [JOK
XUMHUYECKHX 31eMeHTOB /l. U. https://m.edso00.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4decKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKIIUU
bu6nmorexa LIOK
Hroro no pasnexy 15 https://m.edsocL).Iru/7f41837c
PesepBHOe Bpems 3 bubmmorexa [OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KonuyectBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/ie/ioB U TeM Kowrponbusre  Tpaxruseckie (uudposbie)
NMPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI pecypenI
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkul
11 [ToBTOpEeHUE U yriryOieHne 3HaHun 5 1 0 bubnnorexa [JOK
OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubmmoreka [JOK
peakuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasnibl M X cOeIMHEHUS
51 OO0m1as XxapakTepuCTUKa XUMHUUECKUX 4 0 1 bubnmnorexa [JOK
aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHTOB VIA-Tpynmsl. Cepa u eé 6 0 0 bubmorexa LOK
S — https://m.edsoo.ru/7f41a636
OO0mias XxapakTepuCcTUKa XUMHIECKIX BuGorexa LOK
2.3 aneMeHToB VA-Tpynmsl. A30T, pocop u ux 7 0 1 https://m.edsoo.ru/7f412636
COEIMHEHUS
OO0mas XxapakTepuCTUKa XUMHIECKIX BuGorexa LOK
2.4 anemeHToB |VA-rpynnsl. Yraepoa u 8 1 2

erMHI/Iﬁ 1 UX COCIUHECHU S

https://m.edsoo.ru/7f41a636
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Hroro no pazneny

Pa3zgen 3. MeTa/JIbI M BX COeTUHEHU ST

25

. bubnnorexa [JOK
3.1 Obmue cBofcTBa MeTaNIOR 4 https://m.eds00.ru/7f41a636
. bubnuoreka [JOK
3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS 16 https:/m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paszpnen 4. Xumus u oxkpyxaomas cpeaa
4.1 B arepyualibl B KA3HU YEJIOBEKA 3 bubmorexa HIOK
' cliecTa 1 Matep https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
P 3 bubnuoreka [{OK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosau4yecTBo 4yacoB DJIeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
IT .P
1 peamer xumuu. Poib XuMHUU B )KU3HU 1 0 0 05.09 23 bu6mmoreka [IOK
yejoBeKa. Tera 1 BemecTsa https://m.edsoo.ru/ff0d210c
bu6mmorexa [IOK
2 [TousTHE O METONAX HO3HAHUSA B XUMUHA 1 0 0 07.09.23 https://m.edsoo.ru/f0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 0 1 12.09.23 bubnuorexa [JOK
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTele BemecTBa VI/I cmecu. CrocoObl 1 0 0 14.09.23 bu6mmoreka [IOK
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 Eub 1OK
uOIMoTeKa
P i 1 1 19.09.23
> «rasaenetme CMeceHv (na npvepe 0 https://m.edsoo.ru/ff0d28c8
OUYMCTKH NTOBApEHHOM COJIN)»
bu6mmoreka [JOK
21.09.23
6 ATOMEI H MOIICKY I 1 0 0 https://m.edsoo.ru/ff0d2a6c
7 XuMHUYECKHUe AJIEMEHThI. 3HAKU 1 0 0 26.09.23 bubmuorexa [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
8 II 1 0 0 28.09.23
POCTHIE H CHOAHE Betfiectna https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 0 0 03.10.23 bubmorexa OK

https://m.edsoo.ru/ff0d2d50
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3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bu6mmoreka [IOK

10 Xumudeckas popmyia. BaaeHTHOCTE 05.10.23
opwy https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JICMECHTOB
1 OTtHocuTenbHAas aTOMHAas Macca. 10.10.23 bubmuorexa [JOK
OTHOCHTEBLHAS MOJIEKYJIAPHAs Macca o https://m.edsoo.ru/ffod323c
12 MaccoBast 10JIs1 XUMHYECKOTO dJIeMEHTA 12.09.23 bubmuoreka [JOK
B COCIMHEHUU e https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. 17.10.93 bu6mmoreka [IOK
MounsipHas Macca o https://m.edsoo.ru/ff0d5230
14 DdusznyecKkrue U XUMUYECKUE SIBICHUS. 19.10.23 bubmuorexa [JOK
XuMuUecKas peakius o https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BUS IPOTEKAHUSA 94.10.93 bubnuorexa [JOK
XMMHYECKUX PEAKIUi o https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. 26.10.23 bubnnoreka [JOK
XuMHUYeCKHe ypaBHEHHSI o https://m.edsoo.ru/ff0d3b88
BrrunciieHus Kom4uecTBa, MacChl
17 BEIIECTBA 10 YPAaBHEHUAM XUMHUUECKUX 07.11.23 bubmaorexa IJOK
. yp o https://m.edsoo.ru/ff0d5708
peaxuit
Knaccudukanus XuMHUECKUX peakiuit
18 (coemuHeHuUs, pa3IoKEeHHS, 3aMEICHUS 09.11.23 bubmorexa [IOK
43 ’ ’ o https://m.edsoo.ru/ffod3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- BuG 10K
nOIMOTEKA
19 sHIKIoNeAUCT. OO0O0IICHHE 1 14.11.23
H a Hf https://m.edsoo.ru/ff0d40c4
CHCTeMaTu3alus 3HaHUI
20 KonTponbnas padorta Nel o teme 16.11.23 bubnuorexa [IOK
«BellecTBa U XMMUYECKHE PEAKIHM) o https://m.edso0.ru/ff0d4290
21 Bo3ayx — cmech razos. Cocras 21.11.23 bu6mmoreka [JOK
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BOo3ayxa. Kucinopon — aneMeHT u
npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHE CBOMCTBA

https://m.edsoo.ru/ff0d448e

bu6mmoreka [IOK
22 23.11.23
KHCII0POAA (PEAKIIHH OKHCIICHI, https://m.edsoo.ru/ff0d4614
ropenue). [Tonsarue 06 oxcumax
CrniocoOblI Moy4eHus KUCIopo/ia B
23 naboparopuu }I/’an OMBIMHCHPH(iTH 28.11.23 BuGmmorexa LIOK
patop P ' o https://m.edso0.ru/ff0d497a
[TpumeHneHue kucaopoaa
TennoBoit 3¢ hexkT XuMuIecKoi
24 peaKkuuHu, OHATHE O TEPMOXUMUYECKOM 30.11.23 bubnuorexa [JOK
YPaBHEHUH, HK30- U SHAOTEPMUUYECKUX o https://m.edso00.ru/ff0d4790
peaxusax
TormBo (HedTh, yroib 1 METaH).
25 3arpsi3HEHHE BO3]lyXa, CIOCOOBI €ro 05.12.23 bubmorexa [JOK
p yxa, o https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tomyuenne u cobnpaHue KUCIOpoIa 07.12.23 bubmorexa HOK
yi N p poaa, o https://m.edsoo.ru/ff0d4ae2
U3yYEHHE €T0 CBOHCTBY
97 Bonopon — anemeHT u pocroe 17.12.93 bubnuoreka [IOK
BelecTso. Haxoxxaenue B mpupojae o https://m.edsoo.ru/ff0d4dd0
98 ®du3znvecKue U XUMUYECKUE CBOMCTBA 14.19.93 bu6mmoreka [IOK
BoJZI0poa. [IpuMeHeHne Bo1opoia o https://m.edsoo.ru/ffod4ddo
bu6mmorexa [IOK
29 IT 19.12.23
OIPITHE O KUCIOTAX | COIAX https://m.edso0.ru/ff0d50d2
30 Crioco0sI TToTy4eHust BOJAOPO/Ia B 91.12.93 bubnuorexa [JOK
n1aboparopuu o https://m.edsoo.ru/ff0d4ddo
31 [IpakTuueckas padora Ne 4 o reme 26.12.23 bub6nuorexa [IOK

«[lony4yenue u coOupanue BOAOPOa,

https://m.edsoo.ru/ff0d4f42
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W3yYEHHUE ETO CBOMCTB»

MoutsipHbIii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32 28.12.23
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0b€Ma, KOJIHYECTBA
33 BEIECTBA ra3a 10 €ro U3BECTHOM 09.01.24 Enbmiorexa IOK
Y o https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HJIH 00BEMY
Brruncienus 00EMOB ra3oB 110
34 ABHCHMIO pPEaKI[UKM HAa OCHOBE 3aKOHA 11.01.24 bubnmorexa [IOK
P . peait . o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHUH Ta30B
dusnyeckrue 1 XUMUYECKHE CBOMCTBA
35 16.01.24 bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. Ilonstue 00
36 18.01.24 bu6mmorexa [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHHbie
37 ¥ HEHACHIMEHHBIE PacTBOPEL. MaccoBas 23.01.24 bubmorexa [JOK
PACTBOPEL. o https://m.eds00.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[IpakTuueckas pabora Ne 5 o teme
38 «[IpuroToBiieHHE PACTBOPOB C 23.01.24 bubnmnorexa [JOK
ONpEIENEHHON MacCOBOM J0Mei R https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIECTBA
39 Konrtponsnas padora Ne2 o treme 25 01.94 bubnuoreka [IOK
«Kucnopox. Bogopox. Boma» o https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTaB, KacCupUKAIIUS, bu6mmorexa [IOK
40 30.01.24
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHYECKHE CBOMCTBA
bu6mmorexa [IOK
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX 01.02.24

OKCHJOB

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHusI: cOCTaB, Kiaccuduxams, 06.02.24 bu6mmoreka [IOK
HOMEHKJIaTypa R https://m.edsoo.ru/ff0d67ca
[TonydyeHnune u XuMHYECKHE CBOMCTBA bubnnoreka [HOK

43 . 08.02.24
OCHOBaHUU https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccudukarus, 13.02.24 bubmuoreka [JOK
HOMEHKJIaTypa R https://m.edsoo.ru/ff0dfee2

45 [TonyueHne n XMMUYECKHE CBOMCTBA 15.02.94 bubnuoreka [IOK
KUCJIOT o https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpA,

(cp ) P bubmuoreka [JOK
46 CIOCOOBI TOTYyYEHUS, XUMHUYECKHE 20.02.24
. https://m.edsoo0.ru/00ad9474
CBOMCTBa
[TpakTuueckast pabota Ne 6. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe

47 P 8 22.02.24 HOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»

48 I'enernueckas cBsI3bp MEXKY KiIacCaMu 7.02.24 bubnuoteka [JOK
HEOPTaHWYECKMX COEAMHEHMIA o https://m.eds00.ru/00ad9a50

bu6mmoreka [IOK

49 O0o001IeHNe U CHCTeMAaTU3alns 3HAHUN 29.02.24

= & https://m.edsoo.ru/00ad9ch2
KonTponsHnas padora Ne3 no teme Bu6 10K
nonmoTexa

50 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX 05.03.24

o P https://m.edsoo.ru/00ad9ela
COEIMHEHU M
[TepBBIe TOMBITKA KIIACCH(PUKAITAN
51 XUMHYECKHX 3J1eMEHTOB. [loHsiTHE O 07.03.24 bubmotexa [JOK
' o https://m.edso0.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[lepronnueckuii 3aKOH U BuG OK
52 Ilepronnueckas cucTeMa XUMUYECKHUX 12.03.24 nbmaorexa L

anemenToB 1. . MenneneeBa

https://m.edsoo.ru/00ada52¢
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bubmuorexa [JOK

53 IIepuonsr, O0bI, TOATPYIIIIBL 14.03.24
PHOAEL TPY ATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. COCTaB aTOMHBIX 19.02.24 bubnmoreka [JOK
sep. M30Toms! R https://m.edsoo.ru/00ada342
CtpoeHune IeKTPOHHBIX 000JI04EK
55 aToMoB 3jieMeHTOB [leproanueckoit 21.03.24 bubmorexa LOK
pHOA o https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTeprucTUKa XUMHYECKOTO
56 3JIEMEHTA 10 €T0 MOJI0KECHHUIO B 01.04.24 bu6mmoreka [IOK
[Tepuoauueckoii cucreme /1. U. . https://m.edsoo.ru/00ada824
MemneneeBa
3nauenwue [leproaudeckoro 3aKoHa s
57 pa3BUTHSA HAyKU U npakTtuku. /1. 1. 03.04.24 bubnnoreka [JOK
MenjerneeB — y4EHBIN, EAAror U . https://m.edsoo.ru/00ada96e
TpaXKTaHUH
DIEKTPOOTPULIATEIIBHOCTh AaTOMOB bubnnoreka [JOK
58 09.04.24
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Honnas xumuaeckas CBA3b 11.04.24
https://m.edsoo.ru/00adac34
KoBayieHTHas moJisspHas XUMUYECKast
60 P 16.04.24 bubnuotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
KoBanieHTHast HETOsIpHAS XUMHYECKast bubnmoreka [JOK
61 18.04.24
CBA3b https://m.edso0.ru/00adaab9
bubmuorexa [JOK
62 CreneHb OKHUCICHUS 23.04.24
https://m.edso0.ru/00adae?8
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE 25 04.24 bubnuorexa [IOK
peakIuu o https://m.edso0.ru/00adb076
64 OKHCIATENN U BOCCTAHOBUTEIH 30.04.24 bubmuotexa [JOK
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65 Kontponsnast padora Ne4 o reme 1 02.05.24 bubnuoreka [IOK
«Ctpoenne atoMa. XMMHYECKAs CBA3bY R https://m.edsoo.ru/00adb486
66 Pe3epBHBIIT ypOK. 0606511eHI/Ie u 1 07.05.24 bubnunoreka [HOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 Pe3epBHBIIT ypOK. O606£II€HI/I€ u 1 14.05.24 bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHblIi ypoK. O606ill€HI/IG u 1 16.05.24 bubnuoreka [IOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoxa Kourpoabnbsie IIpakruueckue p
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
[lepuoauueckuii 3aK0H.
[Tepnonuueckas cucrema b K
1 puon 1 0 0 1.09.23 nommoreka 11O
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU Bt LOK
nonInoTexa
2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 0 0 6.09.23
i https://m.eds00.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
Knaccudukamus 1 HoMeHKIaTypa bub K
3 ukan Yp 1 0 0 8.09.23 noamoteka 11O
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buabl XUMUYECKOW CBA3W U TUIIBI
4 i\ : 1 0 0 13.09.23 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
5 «[ToBTOpEHUE U yrinyOiaeHne 3HaHUi 1 1 0 20.09.23
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
Knaccudukanmus xumMudeckux B K
6 ucau 1 0 0 22.09.23 nbmotexa O
pEAKIHI MO pa3TMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN Bu6 LOK
nonnoTexa
7 eakiun. [IoHSITHE 0 TOMOTCHHBIX U 1 0 0 27.09.23
peartt https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH. BuG OK
nonroTexa
8 @DakTOpHI, BAUAIOLIUE HA CKOPOCTh 1 0 0 4.10.23 1

XUMHYECKOM PCaKun U MMOJIOKCHUC

https://m.edsoo.ru/00adc28c¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bubmuoreka [JOK

9 6.10.23
peakuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUYECKON
10 muccormanyu. CHIIbHBIE U cl1a0bIe 11.10.23 Bubmorexa LIOK
: A https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
bubmuoreka [JOK
11 HNoHHble ypaBHEHUS PEAKIIUN 13.10.23
M peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U BuG 1OK
HOINOTEKA
12 OCHOBAaHUH B CBETE IIPEACTABICHUI 18.10.23
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE Bu6 10K
nOInOTEKA
13 [IpEACTABIIEHUI 00 20.10.23
ped o https://m.edsoo.ru/00add8h2
ANEKTPOIUTUYECKON JUCCOLMAIIIHI
bu6mmoreka [IOK
14 TTousTie o runponze coien 25.10.23
s https://m.edsoo.ru/00add9d4
O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
15 . 27.10.23
3HAHUN https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
16 «;;umHHeaxc;l UMEHTAJIbHBIX 8.11.23 Brbmaorexa IIOK
p o https://m.edsoo.ru/00addbfa
3amau»
KonTponbnas padota Ne2 o teme
17 «IIIEKTPOIIUTHYECKAS JUCCOIHAIINS 10.11.23 Brbmaorexa IIOK
p ’ o https://m.edsoo.ru/00addecO
XVUMUYECKUE PEaKIUU B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
. bubmuoteka [JOK
18 XHMHYeCKUe CBOWCTBA HAa MpUMEpE 15.11.23

XJiopa

https://m.edsoo.ru/00addfe2
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XnopoBogopoa. ConsiHast KHCIIOTA,

bu6mmoreka [IOK

19 XUMHYECKHE CBOMCTBA, IIOJYUCHUE, 17.10.23
i https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTuueckas padota Ne 2 o Teme
20 «[Tonmy4yeHne CONSTHON KUCITOTHI 22.11.23 bubmorexa [JOK
YHACHIE COI ’ o https://m.edso0.ru/00ade348
u3y4yeHue e¢ CBONUCTB»
Brruncnenus no ypaBHEHUSIM
21 XUMHUYECKHUX PEaKIIHii, €U OJNH U3 24.11.23 bubmorexa [JOK
PearIiL, A o https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
22 29.11.23
VIA-rpymimsl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIINH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHU I 1.12.93 bubnuorexa [JOK
B [IpUpojie. XUMHUYECKHE CBOMCTBA o https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, 6.12.23 bubnmnorexa [JOK
du3HYecKre U XUMHUYECKUE CBOMCTRA o https://m.edsoo.ru/00ade802
Oxkcuapl cepsl. CepHas KMCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA 8.12.23 bubmorexa HOK
’ o https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMHUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE TIPOMBIIIICHHOTO CrIoc0o0a
26 IIOJIy4EHUS CEPHOU KUCIIOTBI. 13.12.23 bubnnoreka [JOK
XHUMHUUYECKOE 3arpsA3HEHUE o https://m.edsoo.ru/00adec8a
OKpPY’KaloIllel cpeibl COeAUHEHUSIMU
cepol
Brrunciienne MaccoBoil 10JIM BBIXOJA b K
97 | )¢ 15.19.93 nomroreka 1O

IPOAYKTa PeaKkIuu

https://m.edsoo.ru/00adec8a
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OO0m1as XxapakTepucTrUKa 3JIEMEHTOB
VA-rpynmsl. A30T, paclipocTpaHeHHE

bubmuoreka [JOK

28 20.12.23
B IIpupoze, GU3nIecKue u https://m.edsoo.ru/00adeeab
XUMHYECKHE CBOWCTBA
AMMHaK, ero pu3nvecKue u

29 XMMUYECKHUE CBOWCTBA, MOTYyYEHUE U 22.12.23 bubmorexa LHOK

> MO o https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTiueckast pabota Ne 3 o teme
30 «[Tony4yenne aMMuaka, U3y4eHue ero 27.12.23 bubmorexa [JOK
i > 1Y o https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucioTa, e€ Gpusndeckue u 96.12.93 bubnuorexa [JOK
XUMHYECKUE CBOMCTBA o https://m.edso0.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJIEH
aAMMOHHS B KQUeCTBE MUHEPATHHBIX Eu6 1IOK

noIMoTeKa

32 oOpeHuit. XuMuueckoe 3.01.24
yAoop . https://m.edsoo.ru/00adf518
3arps3HEeHUe OKpYXKarolel cpeibl
COEMHEHUSIMH a30Ta
®ochop. Okeun pochopa (V) u

33 (1)00((11))0 pHa$1 KI/ICJ'I((i))Ta (p<p§3n(qe)01cne u 5.01.24 bubmorexa [JOK

P . o https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOWCTBA, MOTyYeHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MHUHEPAILHBIX YA0OPEHUH. 10.01.24 bubnmnoreka [JOK
3arps3HeHne IPUPOJHOM Cpebl o https://m.eds00.ru/00adfc20
dbocdaramu
VYraepon, pacipocTpaHeHHUE B

35 npu 2 e g)mnlzlec;;le Y XUMHUYECKHUE 12.01.24 bubmorexa HOK

PHpOIE, o https://m.edsoo.ru/00adfd9c
CBOICTBA
36 Oxcuipl yraeposa, ux Gpusndeckue u 17.01.24 bub6nuorexa [IOK
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XUMHYECKHE CBOMCTBA.
DKOoJIOTHYecKre mpooIeMBbl,
CBsI3aHHBIC C OKcHOM yriepoaa (1V)

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

n bu6mmoreka [IOK

37 YronpHas KUCIIOTa U €€ COITU 19.01.24 httos://m.edsoo.ru/00ae006e
[IpakTuueckas padora Ne 4 o reme

38 "ITosrydyeHune yrieKuciioro rasa. 24.01.24 bubnuoreka [IOK
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
roH"

[TepBoHavabHBIC TOHATHS 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O 26.01.24 bubmiorexa IJOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTIIepoaa
. bubmuorexa [JOK

40 Kpemnuii u ero coenunenus 31.01.24 httos://m.edsoo.ru/002e080a
[Tpaktuyeckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME 50224 bubnmnoreka [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS)

Konrtponsnas padora Ne3 o teme
42 «BaxHeime HeMeTaubl U UX 7.02.24 bubmiorexa LOK
https://m.edsoo.ru/00ae0e18
COCTUHEHUS)
OO01mas XxapakTepUCTHKA XUMUYECKUX
DIIEMEHTOB — METaJIJIOB.

43 Mertannuueckas CBsI3b U 9.02.24 bubmuorexa [JOK
MeTaJllInYeCcKas KpUCTaUINYeCKast https://m.edso00.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METAJIJIOB

44 XuUMHYECKHE CBOMCTBA METAJIIOB. 14.02.24 bu6mmoreka [JOK
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DNEKTPOXUMUYECKUN P
HaIPSHKEHUN METaJIOB

OO6mme crnocoOb! MOTYyYeHUS
MmeTtauioB. CruiaBel. Beruucienus mo

https://m.edsoo.ru/00ael1156

bu6mmoreka [IOK

45 7 16.02.24
YPABHEHMAM XHMHIICCIX peartiti, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPKHUT
pUMECH
bubmuorexa [JOK
46 11 21.02.24
ORATHE O KOppO3HH METAILIOB https://m.edso00.ru/00ae1278
bubmuorexa [JOK
47 28.04.24
[lenomste MeTaet https://m.edsoo.ru/00ae14b2
48 Oxcuipl ¥ TUIPOKCHIBI HATPUS U 1.03.94 bubnuoreka [IOK
KaJIust o https://m.edso0.ru/00ae14b2
49 [Ienoyno3eMeIbHBIE METAIIBI — 6.03.24 bubmuorexa [JOK
KaJIbIIMA U MarHui R https://m.edsoo.ru/00ae15e8
bu6mmoreka [IOK
50 B 7| 13.03.24
DRHCHIINE COCIUTHERHA RATbUIA https://m.edsoo.ru/00ae15e8
O06o0mIeHre U cucTeMaTr3aIus
51 o 1 15.03.24
3HAHUH
59 JKEcTKOCTh BOABI U CITIOCOOBI €& 50.03.24 bu6mmoreka [IOK
YCTpaHEHHUs https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "YKEcTKOCTh BOJIBI M METOIbI €€ 22.03.24 bubmiorexa LOK
| 8 8 T https://m.edsoo.ru/00aelae8
yCTpaHCHUS
bubmuorexa [JOK
54 A 7| 3.04.24
JTOMHHHH https://m.edso0.ru/00aelc64
AMdoTepHbIE CBOMCTBA OKCHJIA U
55 orep ¢ 5 04.24 bubmuorexa [JOK

TUAPOKCHUIA

https://m.edsoo.ru/00aelc64
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bubmuorexa [JOK

56 XKenezo 10.04.24
https://m.edsoo.ru/00ae1d86
57 OKcuibl, THAPOKCUIBI U COJIM JKeJie3a 12.04.24 bubnmoreka [JOK
(I1) u xenesa (111) o https://m.edso0.ru/00ae35e6
O06o01IeHre 1 cucTeMaTr3aIus
58 o t 17.04.24
3HAHUH
[Tpaktuueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAJIBHBIX 33124 110 TeMe 19.04.24 bubnnoreka [JOK
«Baxknelime MeTaIbl U UX o https://m.edsoo.ru/00ae3de8
COCIIMHCHUS
Beraunciienus mo ypaBHEHUsIM
XUMHYECKUX PEaKIUil, eCIIi OJIUH U3
60 pEareHTOB JIaH B U30BITKE WIN 24.04.24 bubnnoreka [JOK
COJIEPKUT MTPUMECH. Brrancienust o https://m.eds00.ru/00ae1750
MacCOBOH JIOJIM BBIXOJIa MIPOTYKTa
peakuu
O06o0011eHre U cucTeMaTH3alus
61 IEI 11 26.04.94 bu6mmoreka [IOK
3HAHUU https://m.edso00.ru/00ae3f50
KonTponbHnas padora Ne4 o Teme
62 «Bakueime MeTaIbl ¥ UX 3.05.24 bubmorexa HOK
o https://m.edsoo.ru/00ae3f50
COETUHEHUS
BemectBa 1 Marepuansl B bubmuoreka [IOK
63 . 8.05.24
IIOBCEIHEBHOU JKU3HHU YETI0BEKA https://m.edso0.ru/00ae3f50
XUMHYECKOE 3arpsi3HEHUE
64 § P 10.05.94 bubnmoreka [JOK
OKPY’KarollIe cpenbl https://m.edso00.ru/00ae4270
Ponb Xxumuu B pereHumn
65 p 15.05.24 bubnuotexa [JOK
IKOJIOTMUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 Peseprublit ypok. O600IICHNE T 17.05.24 bubmmoreka [IOK
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https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

cUCTeEMaTHU3alus 3HaAaHUN

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

PesepBHblit ypok. O600111€HE U bubnmoreka [JOK
67 . 1 22.05.24
cUCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHbli ypok. O606E[ICHPIC u 1 24.05.24 bubmmorexa [IOK
cucTeMaTu3aIus 3HaHui https://m.edsoo.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., AkunonepHoe o6mectBo «M31aTeascTBo

«JIpoda»

» Xumus, 9 kinacc/ I'abpuensu O.C., AkuronepHoe o6011ecTBo «M3narenbcTBo
«IIpoceernienue»

MenneneeBa, Tabiuila paCTBOPUMOCTH, STICKTPOXUMUUYECKUHN Psifl HATTPSKEHUS

MCTAaJIJIOB

METOJUYECKHUE MATEPHUAJIBI AJ151 YUYUTEJISA
49.ru/wp-content/uploads/2023/04/Xumust 6a30BbIi YPOBECHb.
Peanuzanus tpedoBanuit @I'OC ocHOBHOTrO 00111€TO0 00pa30BaHUS.

Metoandeckoe nocobue s yuurens. pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
hthttp://college.ru/himiya/

http://www.chemnet.ru

ht https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

43



44



