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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe (enepanpHOil pabodeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHH C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpeaensieT BO3MOXHOCTH TMpeAMeTa s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TaKkKe TPEOOBAaHUU K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHH CIY)KUT OCHOBOM Juisi (OPMHUPOBAHMS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUd M 00 HBOJIIOIMHU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIQJ] B (POPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEM
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIeSITeIbHOCTH,
AKCIIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMUHU HA ONPEIEIEHHOM JTare €€
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOT0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAAbIBAECTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBITONHSAS (GYHKIUA OOBSICHEHHS W MPOTHO3MPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKON COCTABIISAIOLICH HAYYHOU KAPTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyXKaromuil MUp,
«buosorus. 5—7 kiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUIHX (paKTOB, MMOHATHM, 3aKOHOB M TEOPETUUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHN MHMPOBO33PEHUYECKOTO0 XapakTepa, s3blka HAyKH, B
NpPUOOIIEHUH K HAyYHbIM METOJaM T[IO3HAHUS TIPU M3YYCHUU BEIIECTB U



XUMHUYECKHUX PeaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATENbCKON
JESITEIbHOCTH, OCBOCHHM TIPaBWJ O€30MacHOro OOpalieHus C BEIIeCTBAMH B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs Ba)KHOE
3HaYeHHUE MPUOOPEIN TaKUE eI, KaK:

— (GOpMHUPOBAHHE HWHTEIUIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIBHOMY IPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHMS, KIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM UYHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaIOIller0o MHUpa, UCHOJb3Ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YyYCHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOiieM B TOBCEIHEBHON >XM3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBanue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1e71eco00pa3HOTO TOBEIECHUSI B OBITY W TPYIOBOM JEATEIBHOCTA B IEJSIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAllUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMiIs U HANpPaBICHHOCTH JalbHEHUIIETO
oOyJeHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yUeHUS XHMHU Ha YpPOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kinacce — 68 yacoB (2 yaca B HEZIEIO).

COAEPXXAHUME OBYUYEHUA

8 KUIACC
IlepBoHaYyaIbHbIE XUMHYECKHE IOHATHA



[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€IOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemiectBa. du3nueckue CBOWMCTBA BEMIECTB. ArpEraTHOE COCTOSHUE
BeliecTB. [loHsiTue 0 MeTojax mo3HaHMs B XUMUU. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COECIMHEHUMU.

KommmuecTBo BemectBa. Moiib. MonsipHas macca. B3auMoCBs3b KOJIMYECTBA,
MacChl W 4YHCJIAa CTPYKTYPHBIX €IWHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYECKUE U XUMHUUYECKHUE SIBICHUS. XUMHUECKas pPeakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHuUs. Kinaccudukarms
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCY/I0H, MpaBUiaMu pabOThl B JIAOOpaTOpPUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(¢u3MYEeCKUX CBOMCTB O0O0pa3sOB HEOPraHWUYECKHX BEIIECTB, HAOIOACHUE
¢dbuznyeckux (IUIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKe,
KUICHUE M KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SBJICHUM, HAOMI0IeHUE U
ONMKMCAaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuil (pasziiokeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TUAPOKCH]IA
menu (I1) mpu HarpeBaHuu, B3auMOJEHCTBHE kKefe3a ¢ pacTBopoM cosr Meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPpoBEACHNUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAHWE  pEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWs MAacChl, CO3/JaHHE MOJIEIEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxxHeline npeacTaBuTe 4 HCOPraHUYECKHUX BELIECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaoposn — 3J€MEHT U MpOCTOe
BemecTBo. Haxoxknenue xucimopoia B Tpupoae, (U3MUECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl
MOJIYYeHHUST KUCTopoJa B J1abopaTopuud W TPOMBIIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — auioTporHas MoAuGUKaIsa KUCIOpoaa.

TennoBor 3h(dEKT XUMHUECKOW pPEeaKluu, TEPMOXUMUYECKUE ypaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE
BO3/1yXa, YCWJICHUE TapHUKOBOTO A (ekTa, pa3pylieHne 030HOBOTO CIIOSI.



Bonopon — nsnemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, NPUMEHEHUE, CIIOCOObI
nony4yeHust. Kucmorel u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

®usnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HaceplllieHHbIE M HEHACBIIIEHHBIE PACTBOPBLI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpoJZie U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neopranuueckux coenuHeHuid. Oxcunpl. Knaccuduxarms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. Homenkmarypa oxcuaoB. Du3mveckue U XUMHUYECKUE
CBOMCTBa OKCUJOB. [lonyueHne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHOBaHuA. HomeHkimatypa ocHoBaHuil. PHU3NYECKHE W XMMHUYECKUE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenkinarypa kucinor. Gusndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Comu. Homenknatypa coneil. @U3NYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyueHune cosen.

['eneTnueckas CBSI3b MEXKY KJIACCAaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMPENICIICHHE COJAEpKaHUsl KUCIOpoAa B BO3yXe, MOITYUEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YUYCHHE CBOMCTB KHUCIOPOJa, HaOIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpEeKpalieHusi TOpeHus (Mmoxapa), O3HAKOMJIEHHE C oO0pa3liaMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHHE W HU3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHE), B3auMOeHCTBUE BOJopoaa ¢ okcuaom menu (I1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHME OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IIPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOW J0JIe pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHHWE  BHUEOMATEpUAIIOB),
uccieoBaHue  oOpas3IOB  HEOPraHWYECKUX BEIIECTB Pa3UYHBIX  KJIACCOB,
HaOJIOICHNE U3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IEJIOYEH,
u3yueHne B3aumojencTBua okcuaa menu (II) ¢ pacTBOpom cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMHu, peaklUuil HeUTpalu3alvy, MOJTYYEHHE HEepPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO META/lJla JAPYTMM M3 PacTBOpa COJH, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad MO0 TeMme «BakHelIme Kiacchl HEOPraHWYECKHX
COEOMHECHUI.



Iepunoanuyecknit 3akoH u Ilepuoamyeckast cucreMa XHUMHYECKHX
yaemMenToB JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IpyNNax CXOJIHBIX 3JEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAILIbI,
TaJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aMPOTEpPHBIE OKCHIBI
Y THUJIPOKCHU/IBI.

[Iepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa.  KopoTkomepuonHas W JUIMHHONEpUOAHAs  (OpMBI
[Tepuomuueckon cucrembl xumuueckux aneMeHToB [. M. MenneneeBa. [lepuobl
u Tpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YEK aToMOB MepBbIX 20 XUMHYECKHX 3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOWCTB 110 IPYIIaM U IIEpUOIaM.

3nauenue [leproanueckoro 3akoHa u [leproandeckoi CHCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA HAayku M mnpaktuku. [[. V. MennemeeB — yd€Hbld U
IrpakKIaHUH.

Xumnyeckasi cBs3b. KoBanmeHTHass (HOJSpHAsT W HEMOJIApHAsl) CBSA3b.
DNEKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucineHus.  OKHCINTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Iponiecchbl OkucIeHns U BOCCTaHOBIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUIA LMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IIPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakliy pa3ioKeHUs], COSTUHEHU).

Mesicnpeomemmuoie cea3u

Peanuzanmss MeXIpeAMETHBIX CBS3€M INPU HM3YyYEHWH XMMHHM B § Kiacce
OCYILECTBIISIETCS 4YEpe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAayYHbIX
MOHSATHUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMM JJISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO1ue ecTecTBEeHHO--HAay4UHbIe MOHATHS: HAYYHbIN (aKT, TUIOTE3a, TeOopus,
3aKOH, aHallu3, CHUHTE3, KJIacCHU(PHUKAIUs, M[EPUOJUYHOCTh, HAOIIOACHUE,
DKCIEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usuka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKHUM 3apsAll, BEIIECTBO, TENO,



00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (M3NYECKUE BEIMYMHBI, CTUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE311bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE TIOPOIHI,
MIOJIE3HBIE UCKOTIA€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkius

[Tepunoanueckuii 3akoH. [lepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XUMHYECKUX JJIEMEHTOB TEPBBIX TPEX IEPUOJIOB, KA, KalblUs W HX
COCMHEHUNA B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B Ilepuoandeckoit
CHUCTEME U CTPOCHUEM HX AaTOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKH U
BHJAa XUMHYECKOU CBS3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COCJIMHECHUM, TCHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Kiaccudukaiys XuMUIECKUX PeaKIui 10 Pa3IMYHbIM IMpU3HaKaM (110 YUCITY
M COCTAaBy YYacTBYIOIIMX B pPEAKIMUM BEIIECTB, MO TEIIOBOMY 3(deKkTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajni3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
ypaBHEHHS.

[Tonsitue 0 ckopocTH XuUMHUYecKol peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusx. [ToHsATHEe 0 TOMOT€HHBIX U TeTePOreHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BJIUSIONIME Ha CKOPOCTh XUMHYECKOM pEaKIUMh M TOJOKEHUE XUMHUYECKOTO

pPaBHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIINTEIIbHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBiienue YpPaBHEHUI

OKHUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUA C  HCHOJIB30BAHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.

Teopus 31EKTPOTUTHUECKON TUCCOUUALMU. DICKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTronbl, annoHsl. MexaHu3M AucCOLMald BEIIECTB C Pa3JIMYHBIMU BUIAMHU
xuMuueckoit cBsa3u. Crenenp aucconyanuu. CUabHbIE U CIa0ble SJIEKTPOIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHbIE M COKpAll€HHbIE HOHHBIE YypaBHEHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U COJel B CBeTe MPEIACTaBICHUNA OO0 DICKTPOIUTUUECKON
nuccormanyu. KauectBeHHbIE peakiiui Ha MOHBL. [[OHSTHE O THAPOIN3E COJIEH.

Xumuueckuiui IKcnepumenm:



O3HAKOMJIEHUE C MOJEISIMH KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB U HEMETauioB (rpaduTra U anmasza), CIOKHBIX BEIECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3ACHCTBUS pa3IMUHBIX (PAKTOPOB, MCCIEIOBAHUE DSIEKTPOINPOBOAHOCTH
pacTBOpPOB BEIIECTB, MpoLEecca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPHANIOB), IPOBEIEHUE  OMbITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKM  NPOTEKAHHWS  peakuuid HOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIJCIECHHUE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEeakLUi
(ropeHue, peakuuu pas3jioKEeHUs], COCIMHEHUs), PacClO3HABAaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pELICHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

Hemeranibl 1 MX COeAMHEHUSA

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKHME CBOWCTBA Ha MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsHas KHCIOTa, XMMUYECKHE CBOMCTBA, IOJy4E€HHE, ITpUMEHEHue. JlelcTBue
XJIOpa M XJOPOBOJOPOJA Ha OpPraHU3M 4eJIOBEeKa. BakHelmme XJIOpuipl U UX
HaXOXKJEHUE B IPUPOJE.

OOmas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue U (PU3NYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCIOPOIa
U cepbl. XuMu4eckue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (QU3HYECKUE U
XUMUYecKrue cBOMCTBAa. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3nueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
OpeICTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE pEeaklivu,
JeKalue B OCHOBE IMPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHUsI CEpHOM KHCIOTHI.
[Ipumenenue cepHor KucaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMs Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COEIMHEHHA B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPOJIE,
bu3nueckue u XumMrueckue cBoiictea. KpyroBopor azora B npupojie. AMMHaK, €ro
duznyecKkue u XMMHUYECKHUEe CBOMCTBA, oJyyeHue U npuMenenue. Conru aMMOHMS,
uX (pU3nYecKue U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHUCIOTa, €€ MoJdydyeHue, (PU3NYECKUe U XUMUYECKUE
CBOMCcTBa (0OIlIME Kak TMpEeJACTaBUTENS Kiacca KUCIOT M CHelU(pUUYECKUE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpaJIbHBIX
ynoopeHuil. XuMHUECKOe 3arpsi3HeHUE OKPYXKaroIle cpebl COeAMHEHUIMHU a30Ta



(KUCTIOTHBIE MOXAM, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
annotpornueie Moaupukammuu ¢Gocdopa, (uU3HUECKUEe U XMMHUYECKHE CBOWCTBA.
Oxcun pocdopa (V) u dhochopras kuciora, GU3NIECKHIE U XUMUIECKUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEepHbIE  CTENEHH  OKHUCIEHHUSA.  YTIEpOJ,  aJIOTPOIIHBIC
MOAU(UKAIINKA, PACTIPOCTPAHCHUE B TpUpoae, (U3UYECKHE U XUMHUYCCKHE
cBoiicTBa. Ancop6Ouusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBbl, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIUMaTa, MNapHUKOBBIN
ahdexT. YronpHas KACIOTa U €€ CONMM, UX (PU3MIECKHUE U XMMHYECKUE CBOMCTBA,
nojiyueHue U npuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaTbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTHUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, NPUPOAHBIA Tra3, HeDTb),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KHUpaX, Oekax, yrieBojgax — U X
polli B OJKM3HM UeJOBeKa. MaTepuaabHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUHN.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupone. OOmme mnpeacTaBieHus 00
okcunie kpemaust (IV) u kpemaueBoit kuciore. CUIUKAThI, UX UCIOJH30BAHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BaskHEWIIne CTPOUTENTbHBIC MaTepHalbl: KEpaMHKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [Ipobiempl 6e30macHOTO HMCIOJIB30BAHMS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHEe 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIIOTHI,
MIPOBEICHUE KAY€CTBCHHBIX PEAKIIMN Ha XJIOPHUJI-MOHBI U HAOIOJICHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OMBITHI, OTpaKalwmue (PU3NYECKHUe W XUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIWHEHUW (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpazmamMu  ceppl u €€  coequHEHMSIMH  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIIMBAaHUS caxapa Mo JACUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIEHHON CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PeaKIny Ha Cyabdar-
WOH W HaOJIoOJeHne TpHu3HakKa e€ MPOTEKaHWs, O3HAKOMJIEHHWE C (HU3UYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO MCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAO0OpEeHUH, MoIydeHue,



coOMpaHue, pacrno3HaBaHUE UM H3YYCHUE CBOICTB aMMHaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pochar-moH u n3ydeHne Nmpu3HAKOB
UX IPOTEKAHHUs, B3AMMOIEUCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIOJIb30BAHUE BHJICOMATEPHUAIIOB), M3y4YCHUE Mojienei
KPUCTAUTMYECKUX pemEToK anMasza, Tpadura, dyiepeHa, O3HAKOMIIEHHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHUE, COOMpAHUE, pACMO3HABAHUE U U3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEaKIMi Ha KapOoHAT U
CUJIMKAT-UOHbl M M3YYCHHE TMPU3HAKOB MX IPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKIMENH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE OSKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHenIe HeMETAIUIBI K UX COCTMHCHUS.

MeTaJJibl 1 UX COeTUHEHUSA

OO6m1as XxapakTepruCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHHUH
ux TnonoxeHusa B llepuomnyeckor cucreMe XHUMUYECKUX diiemMeHToB . .
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtammyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HanpspKeHU MetamioB. Ousnueckue U XUMHUUYECKUE CBOMCTBA MeTaiioB. O01ue
criocoObl ToydeHuss MeTauioB. I[loHATHE O KOppO3UM METAJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyT'YH, JIOPATIOMHHHUH,
OpoOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepmoamyeckoil cucremMe XMMHUYECKHUX
sanementoB /. MI. MenpaeneeBa, CTpo€HHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
dusnyeckue ¥ XMMUYECKHEe CBOMCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUIbl U
TUJIPOKCUZIBI HaTpusi W Kanus. [IpuMeHeHue MIETOYHBIX METAUIOB H X
COECIVHEHNH.

[[lenoyno3emenbHble METaUIbl MarHuii W KaJblMi: IIOJIOXKECHHE B
[Tepuomuueckon cucreme xumudeckux aneMmeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaxOXJIeHUE B npupoae. DU3NYECKUe U XUMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHUS!.

AunroMuHUN: To0keHne B [leprondeckoi CucTeMe XUMHYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOE€HHE aToma, HaxOXIAeHHE B mpupone. Pusnyeckue u
XUMHYECKHE CBOMCTBA atOMHHUSA. AM(pOTEpPHBIE CBOMCTBA OKCHIA M THIPOKCH]IA
AJTIOMUHUSL.

Kenezo: nonoxenne B [lepuoauueckoi cucremMme XMuMHUECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpOCHHE aTOMa, HAXOXKJAEHUE B mpupoae. Pusnmyeckue Hu
XHMHUYECKHEe CBOMCTBa kene3a. OKCuIbl, THAPOKCHUIbI U cou kene3a (1) u xenesa
(IIT), nx cocras, CBOMCTBA U MOJTYyYCHHUE.

Xumuueckuiui IKcnepumenm:

O3HAaKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (PU3HMUYECKUMHU
CBOMCTBaMH, M3Y4YEHHUE PE3YJIbTATOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO



UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOECHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJIbUS W HATpUsl C BOJAOM (BO3MOYKHO HCIIOJB30BAHHE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCAa TOPEHUS Kelle3a B KUCIOPOJE
(BO3MOXXHO  HCIOJNB30BAHHWE  BHUJICOMATEpPUANOB), MPU3HAKOB  MPOTEKAHMS
KAueCTBEHHBIX PEAKIM Ha MOHBI: MAarHus, KaJbLMs, aJlOMUHUS, [IMHKA, Keye3a
(IT) m xenesza (III), mequ (II), HaGnroACHNE U OMMCAHUE MPOIECCOB OKPAITUBAHUS
IUITAMEHUM WOHAMHU HaTpHsl, Kajdus W KalblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIAPOKCHIA ATTFOMUHUS
U THAPOKCHU/IA IIMHKA, pEelIEHUE IKCTIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Bakuenme
METaJUIbl U UX COCAUHECHUS.

XuMUS 1 OKpPY:Kaouias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW JXU3HM YeJIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momomib mnpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XHWMHUYECKOE 3arps3HEHHE OKpYyKaroled cpenbl (MpefenbHas IomycTHMast
KOHIIeHTpalus BemiecTs, aanee — [1/IK). Ponb xuMun B pelieHH# 3K0JIOTHYECKUX
npooiaem.

Xumuueckuii IKCnepumeHm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNpeIMETHBIX CBS3€M MpU U3YYEHHH XUMHUHM B 9 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAyUYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4yHbIH (DaKT, rumoresa, 3aKoH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(PUKALMs, TEePUOJAUYHOCTh, HAOIIOICHUE,
AKCHEPUMEHT, MOJICTTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MAPHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, O3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUJ,
W30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUU 3apsi, MPOBOJHHKH,
NOJYIPOBOJHUKU, AUDJEKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTka, CIUiaBbl, (PU3NYECKHE BEJIMYUHBI, €AUHUIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢dortocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OPEHHS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpanbl, TOPHBIC TOPOJIHI,
M0JIE3HBIE UCKOIMAEMbI€, TOTIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XoAe OOydeHHs XHMHUU B €IUHCTBE Y4eOHOU u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIUN O00YYaIOITUXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIlIMpEeHnE OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOW HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYrUX  BHJAAX
JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JESATENBbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIIM B TIPOIIECCE OTOM Yy4eOHOM EATENbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKHM CBOMX TOBApPHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIIHOCTH HAYYHOW KapTHUHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATYPOH, JIOCTYNMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;



UHTEpeC K OOy4YeHHUI0 U TMO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CcamMO00pa30BaHUIO, MPOEKTHOW W  HCCIIEIOBATEIbCKOM
NeATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHSA OOYy4YEHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUH U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs1, HAPKOTUKOB, KYpEHHUS),
HEOOXOAMMOCTA COOJIONIEHUs TpaBWil OE30MacCHOCTH TMpU OOpallleHUd C
XUMUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEeC K MPaKTUYECKOMY U3YUYeHHIO TTpodeccuii u Tpyaa pa3InyHoOro poja,
yBaXEHUE K TPYAYy W pe3ysibTaTaMmM TPYAOBOM NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaabHON NESITEIFHOCTH U Pa3BUTUSL HEOOXOJUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) 3K0JI0rNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, TOHUMAaHUE LIEHHOCTU 3JI0POBOrO H
Oe3omacHOro o0Opasza KH3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
Gu3nyecKoMy M TCUXUYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
mpaBui1 0€30MaCHOTO MOBEJEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSITH 3HAHUSI, MOJydaeMble NPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYphl, OCO3HaHUS TJ00aTbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTEeH HX PEIICHHUS MOCPEICTBOM METOJIOB XHUMMH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKATUBHOW U COIIMAJIBHOMN TTPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMupOBaHUST MHUPOBO33PEHUS OOIIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAyYHOW KapTHUHE MHUpA, U YHUBEpCaJIbHbIC YUeOHbBIC NCHCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHUBHBIE, PETyJISATHUBHBIE), KOTOpbIE O0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.



Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe JeliCTBUS

ba3oBble 1oruyeckue 1efMcTBUA:

YMEHUSL HCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIIIEHUS MPU OCBOEHUU
3HAHMUI: PAcCKPhIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHSTUS JJI1 OOBSICHEHHUS OTJENbHBIX ()aKTOB U SIBICHUM, BEIOMPATh OCHOBAHUS U
KPUTEpUU ISl KJIacCU(PUKALMUNA XUMUYECKUX BEIIECTB M XMMHUYECKHX pEaKIuH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE pacCykACHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JienaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE TPUMEHATH B TMPOLECCe TMO3HAHUS TMOHATHS (TPEeIMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HaK (CUMBOJI 3JIEMEHTA), XUMHUYECKass QopMmyja U YypaBHEHHE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33Ja4, C YYETOM
THX MOJENBHBIX IMPEACTABICHUI BBIBISATh M XapaKTEPU30BATh CYIIECTBCHHBIC
MPU3HAKU U3yYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKHUX PEaKIIUH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHbIE CBSI3U U
IPOTUBOPEUMS B U3yYaEMbIX MPOLIECCAX U SABJICHUSX.

Bba3oBble uccienoBarebcKme 1eiiCTBUSL:

YMEHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHMs, a TakKXKe B KaueCTBE OCHOBBI JJIs1 (POPMUPOBAHUS TUIIOTE3BI 1O
IPOBEPKE NPABUILHOCTH BbICKA3bIBAEMBIX CYXICHUM;

npuoOpeTeHre OmbiTa IO IUJIAHUPOBAHUIO, OPraHU3aldd M MPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOMoJaTh 3a XOJOM IIpolecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €ro Pe3yJbTar, PopMyIHpoBaTh 000OIIEHUS U
BBIBOJIbI 10 pPe3yJbTaTaM MPOBEIEHHOTO OMbITA, UCCIEIOBAHMS, COCTABISATh OTUET
0 MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmaumeii:

YMEHHE BBIOMpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH WH(HOPMAIUIO
pa3IUYHBIX BUJIOB U (GOPM MPEACTABICHUS, NOJIYYaEMYIO M3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOIyJIIpHAsl  JIUTepaTypa XHUMHUYECKOTO COJAEpKaHMs, CIPaBOUYHbIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

yMEHUE TPUMEHATH Pa3ju4Hble METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uHGOPMAIlMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIAMMBIX JMJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONpPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh  MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (POpMY MpeAcTaBiICHUSI HHPOPMALIUUA U



WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECJIOXKHBIMUA CXeMaMH, JharpaMMmamu,
npyrumu popmamu rpauku U UX KOMOWHAIUSIMU;

YMEHHE HCIIONIb30BaTh W AaHANW3UPOBAaTh B TMpolecce Yy4yeOHOHl u
UCCJIEIOBATENCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XOJe auajora W (WIM) JIHUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaemMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBITTOJIHEHUS MPE/JIOKEHHOH 3a1a4H;

YMEHHSI ~ TPEJCTaBIATh  TMOJYYCHHBIE  Pe3yJbTaThl  MMO3HABATEIBHOM
NEATETPHOCTH B YCTHBIX W THUCHBMEHHBIX TEKCTax; JeNlaTh NPE3EHTAIUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
71a00paTOpHOI pabOTHI [0 UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIIbHOM M HWCCIIEJIOBATENBCKON  MEATENBHOCTH  MPH  PEIICHUHU
BO3HUKAIOIIUX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTIACOBAHUS
no3unui (00cyXaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBUHM, OINpEACICeHHEe KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHUE CaMOCTOSITEJIbHO OMPENENsITh IENH JEATebHOCTH, TUIAHUPOBATH,
OCYHIECTBIISATh, KOHTPOJIUPOBATH M IMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MO3HABATENIBHBIX 337a4, CaMOCTOSITENIBHO COCTaBJSTh WU KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3Y4aeMBbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OIICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON II€TH, YMEHHE
UCTIONIb30BaTh M AaHATTM3UPOBATH KOHTEKCTHI, IPE/IaracMbie B yCIOBUH 3aaHUA.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yabTAaTOB IO OCBOCHHIO 0053aTEIHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMHCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHOM o0nactu  «XUMHS», BUBI
JESATENIbHOCTH TIO0  TIONYYEHWI0 HOBOTO  3HAHHs, €ro HWHTEpIpeTaIluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyAITUsIX.

K xoniy oOydenus B 8 kiiacce nmpeIMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PaCKpBIBaTh CMBICI OCHOBHBIX XUMHWYECKHX TOHSATHN: aToOM, MOJIEKYJa,

XUMHYECKHIA DJIEMEHT, MPOCTOE BEIIEeCTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOAHAS ¥ HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U



MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas IOl XUMUYECKOTO DJIEMEHTA B COCTMHEHUH, MOJISIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasi peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 9K30- M SHAOTEPMHUUYECKUE PEaKIIUU, TeTIOBON 3((HEKT peaKiiuH,
AIpO aToMa, BJEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOUTalb, PaaAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSpPHAs KOBAJICHTHAs CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(mporeHTHAsl KOHLIEHTpAIKsl) B pacTBOPE;

e WJUTIOCTPUPOBATH  B3aUMOCBSI3b  OCHOBHBIX XMUMHUYECKUX TOHSITUUH U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BELIESCTB U UX MPEBPAIICHUI;

* MCTIOJIH30BaTh XUMHUUYECKYIO CUMBOJIMKY JIJIsi COCTaBlIeHUs (hOPMYJI BEILIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

* OIIPEACIIATh BAJICHTHOCTH aTOMOB JJIEMEHTOB B OMHApHBIX COCIUHCHUSX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUH IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSX;

epackpeiBaTh cMbIcH Ilepmogmueckoro 3akona [J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT MX MojoxxkeHus B Ilepuogmyeckoid cucreme,
3aKOHOB COXPAaHEHHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

«OMMCHIBATHL M XapakTepu3oBaTh Tabiuunyro ¢opmy Ilepuoaunueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh TMOHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOphIE HMEIOTCS B
tabmune «llepuoauueckass cucteMa XuMUYecKux »dyemeHToB [[. W.
MenzeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, 00Ilee YUCIIO 3JIEKTPOHOB
U pacrpeieieHHe X MO0 SJIEKTPOHHBIM CIIOSIM);

* KJIACCU(PUITMPOBATh XMUMHYECKUE DJIEMEHThI, HECOPraHMYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILECTB, MO TEIIOBOMY 3D PeKTy);

* XapaKTepHU30BaTh (OMUCHIBaTh) OOIME XWMHUYECKHE CBOICTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEP KA OMUCAHUE TPUMEPAMU MOJEKYISIPHBIX
YPAaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLINM;

« IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHUX TMIPEBpaAlllEHU B
Pa3JIMYHBIX YCIOBHUSIX;



* BBIYUCIIATh OTHOCUTENBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJTFO XHUMHYECKOTO »JJeMeHTa 1o Gopmylie COeAUHEHUS,
MacCOBYIO [IOJIO BEIIECTBA B pPAacTBOpPE, MPOBOAUTH pPacu€Thl MO
YPaBHEHUIO XUMUYECKOMN peaKInu;

* IPUMEHSATh OCHOBHBIEC OIEpaIlMi MBICIUTEIBLHON JEITEIbHOCTU — aHAIHU3 U
CHUHTE3, CpaBHEHHE, OOOOIIeHHWE, CHUCTeMAaTH3aIuio, KilacCU(PHUKaIUIO,
BBISIBJICHUE MPUYUHHO--CIICJCTBEHHBIX CBA3EH — JUIsl U3YyUYECHHUS] CBOMICTB
BEIIECTB M XHUMHUYECKUX PpEaKIMi, €eCTECTBEHHO-HAyYHbIE METO/bl
NO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

e CJICJIOBAThH MPABHUJIAM TMOJB30BAHUSI XUMHUECKON MOCY/I0M U JIaDOpaTOPHBIM
o0opyZoBaHMEM, a TaK)Ke IIpaBWUiIaM OOpalleHHus C BEIIECTBAMU B
COOTBETCTBHUM C MHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB IO TMOJIYYEHUIO M COOMpPAaHUIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONpPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BENIECTBA, MUIAHUPOBATH
U MPOBOJAUTH XUMUUYECKUE SKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB
HIeJI0YEH U KHUCIIOT C MOMOIIbI0 MHAUKATOPOB (Jlakmyc, dheHondTanenH,
METHJIOPaHX U APYTHE).

K xoHiy 00yuenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE

JIOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYaIOIIUXCSl YMEHUM:

e DACKpBIBaTh CMBICII OCHOBHBIX XHWMHYECKHX TOHSATUN: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBLHOCTh, CTEIECHBb
OKHCJICHHUSI, XUMUYECKasi peakius, XUMUYECKasi CBsA3b, TEIUIOBOU IP(DEKT
peakiuyd,  MOJib, MOJISIPHBIM  00BEM,  PacTBOp,  DAJICKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] TUCCOLUALMS, PEAKUUd HOHHOTO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIE pEeaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHME U  BOCCTaHOBJICHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METAJIMYECKasi), KpPUCTANIMYECKAass pEHIETKa, KOpPpO3Usl METaJIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakuuu, MpeAeiabHO IOMyCTUMAas
koHueHrtpanus [[JIK BemecTsa;

e WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHYECKMX TOHSITUH U
MPUMEHSITH 3TU NOHSATHUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;

* ICTIOJTH30BaTh XUMHUYECKYIO CHMBOJIUKY JIJISi COCTaBIICHUS (DOPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINM;

* OIIPEACIIATh BAJICHTHOCTh U CTENEHb OKHUCIICHUS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEOWHEHWU 1o ¢dopMmysiaMm, BHUII XUMHYECKOU



CBsSI3U (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHCHHUSX, 3apsii MOHA M0 XUMHUYECKON (Popmyre, XapakTep Cpenbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

epackpbiBaTh cMbICH Ilepuognueckoro 3akona JI. WM. MenaeneeBa u
JIEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIKCHIBATh W XapaKTepu30BaTh
tabnmuunyio (opmy [leproamdeckoil CHCTEMBl XMMHYECKHUX DSJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymnma)» M «modouyHas
noarpynmna (b-rpynma)», maibie u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HauYEHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XapaKTePUCTUKAMH  CTPOEHUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij d1apa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpesiefieHie HUX IO DJJIEKTPOHHBIM  CJIOSM), OOBSCHATH OOLIUE
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

e KJIaCCU(UIIMPOBATh XUMHUYECKHUE DJIEMEHThI, HEOPraHWYECKHE BEIIECTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIINH
BEIIECTB, MO TEIJIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJICMEHTOB);

 XapaKTepu30BaTh (OMUCHIBATH) OOIIME M cHeHuPUYEecCKue XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
MpUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMWYECKUX PEAKIIHIM;

* COCTaBJISITh YPaBHEHUS JIEKTPOTUTUYECKON TUCCOLMAIIUN KUCIIOT, IIeI0ouen
U COJICH, MOJIHBIE U COKpalIEHHBIE YPAaBHEHUS peaKIuii HOHHOTO OOMeHa,
YpaBHEHUS PEAKIUM, MOATBEPKIAAIOIINX CYIIECTBOBAHUE T€HETUYECKOU
CBSI3U MEK]1y BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

e PACKpbIBaTh  CYIIHOCTh  OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIM
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca dTUX peaKIuii;

« IPOTHO3UPOBATh CBOMCTBAa BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHX MPEBpPAlICHUNA B Pa3IUUYHBIX
YCJIOBUSIX;

* BBIUUCIIATh OTHOCUTEIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIECTB,
MacCOBYIO JIOJIF0O XHMHYECKOIo JjieMeHTa 1o ¢Gopmysie COCIUHEHUS,
MacCOBYIO JIOJIO BEILIECTBA B PAcTBOpPE, MPOBOAUTH pPaACUETHl MO
YPaBHEHUIO XUMUUYECKOUN pEeaKInH;

« COOJIO/IaTh TMPABWJIA MOJH30BAHUSI XUMHUUECKOW TOCYAO0N M J1abOpaTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BeEIIeCTBAaMU B
COOTBETCTBHUM C HWHCTPYKIHUSIMU TIO BBINOJHEHUIO JIa0OPaTOPHBIX



XUMUYECKAX ONBITOB MO TIOJYyYCHUI0 W COOMPAHHWIO Ta3000pa3HBIX
BEIECTB (aMMHaKa M yTIIEKHCIIOTO Ta3a);

« IPOBOJIUTH PEAKITNH, TIOTBEPKIAAIONTNE KAY€CTBEHHBIA COCTAB Pa3IMUHBIX
BEIICCTB: PACMO3HAaBaTh OMBITHBIM IYyTEM XJIOPHA-, OPOMHI-, HOIHI-,
kapOoHat-, ocdar-, cuiaukar-, cyiabdar-, THIAPOKCUI-UOHBI, KAaTHOHBI
aMMOHHSI U HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTAaHUIECKUX BEIICCTB;

« IPUMEHSATH OCHOBHBIE OIEPAIlMHA MBICIUTEIBHON JACITEIFHOCTH — aHAIIU3 U
CHUHTE3, CpaBHEHHE, 0000IIeHNe, CHUCTEMaTH3aIUI0O,  BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€W — /I W3YYCHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWi, €CTeCTBEHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne | HammeHnoBanme
(undposbie)
n/ | pa3ienoB H TeM Bcer | Kourpoabnsl | [IpakTnuyeckn
oOpa3oBaTeJibHbIE
n NporpamMMbl 0 e padoThl e padoThI
pecypcsbl
Pazgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XUMUS — Ba)KHas
o0JacTe
bu6mmoreka [IOK
€CTECTBO3HAHUS U
1.1 N 5 2 https://m.edso0.ru/7f4183
MPAKTUICCKOU 7¢
JIEATCIIBHOCTH _
yeJI0BeKa
BemectBa u bu6mmoreka [IOK
1.2 XUMHYECKHE 15 1 https://m.edsoo.ru/7f4183
peaknuu 7c
Hroro 1o pasneny 20
Pa3nen 2. BaxkHeiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
Bo3ayx.
KHCH}(;X on bu6mmoreka [IOK
2.1 PO 6 https://m.edso00.ru/7f4183
ITousrtue 06 7
OKCHIax T
Bonopon.Ilonstue bu6mmoreka [JOK
2.2 0 KUCJIOTax U 8 1 https://m.edsoo.ru/7f4183
COJISIX 7c
53 Bopa. PacTBopsl. 5 1 1 bubnnorexka [JOK
' [TousTHE 00 https://m.edso00.ru/7f4183
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OCHOBAaHHAX

7c

OCHOBHBIE KJIACCHI

bu6mmoreka [IOK

2.4 | HEOpPraHMYECKUX 11 1 1 https://m.edso0o.ru/7f4183
COeIMHEHUIT ic
Hroro no pazueny 30

Paznea 3. [lepuoguueckuii 3axon u [lepuoaudeckas cucreMa XuMH4YeCKHX 3j1eMeHTOB /1.
N. MenneneeBa. CTpoeHne aToMoB. XuMH4eCKas CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHTEJIbHbIE PeAKIIUN

[Tepuoanueckuii
3aKOH U
[Tepuonuueckas
bubmuoreka [JOK
cucrema
3.1 7 https://m.edsoo.ru/7f4183
XUMHYECKHX 7c
anemenToB /l. 1. T
Menene-eBa.
Crpoenue aToma
Xumuyeckas
CBSI3b. bu6mmoreka [IOK
3.2 | OkuCIuUTENbHO- 8 1 https://m.edsoo.ru/7f4183
BOCCTaHOBUTEJIbHBI ic
€ peakuuu
bu6mmoreka [IOK
Htoro no pazneny 15 https://m.edsoo0.ru/7f4183
7c
bubmuorexa [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f4183
7c
OBIIEE
KOJIMYECTBO
68 4 )
YACOB I10
I[TPOI'PAMME
9 KIIACC
No | HauveHopamue Kosun4yecTBo 4acos DJIeKTPOHHbIE
(uudpossbie)
n/ | pa3aeyioB U TeM Bcer | Konrpoabnbl | IlpakTuyecku
o0pa3oBaTte/ibHbIE
n NPOrpamMmbl 0 e padoThI e padoThI
pecypcbl
Pa3pnen 1. BemecTBO 1 XMMHU4YeCKHeE PeaKIUH
[ToBTOpEenue n
yriayOsieHue bubmuorexa [JOK

1.1

3HAHUW OCHOBHBIX
paznenoB Kypca 8
KJlacca

https://m.edsoo.ru/7f41a6
36
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OcHOBHBIE
3aKOHOMEPHOCTHU bubmmorexa HOK
1.2 4 https://m.edsoo.ru/7f41a6
XUMHYECKUX 36
peakiuit
DNEeKTPOIUTHYECKA
s1 TUCCOITHAITHS. bubnunorexa LIOK
1.3 | Xumuueckue 8 https://m.edsoo.ru/7f41a6
peakmuu B 36
pacTBopax
Hroro no pazaeny 17
Pa3gen 2. HeMeTa/JILI M BX CO€IHHEHUS
O6mas
XapaKTEePUCTUKA bubmmoreka [JOK
2.1 | xuMHUeCKHX 4 https://m.edsoo.ru/7f41a6
sieMeHTOB VIIA- 36
rpynusl. ['anoressr
O06as
XapaKTEPUCTHKA
MIIECKIX bubmnoreka IIOK
2.2 6 https://m.edsoo.ru/7f41a6
aneMeHTOB VIA- 36
rpymmbl. Cepa u eé o
COCTMHEHHUS
OO6mmas
XapaKTEPUCTHKA
XAUMHUYECKHUX bubmnoreka IIOK
2.3 | smemeHTOB VA- 7 https://m.edso0.ru/7f41a6
rpymibl. A30T, 36
dochop n ux
COCTMHEHHUS
O6mmas
XapaKTEePUCTHKA
XAMHUYECKHUX bu6anoreka LIOK
2.4 | snementoB IVA- 8 https://m.edso0.ru/7f41a6
rpymnmbl. YTiaepos 36
U KPEMHUH U UX
COCTMHEHHUS
Hroro 1o pasneny 25

Pasngena 3. MeraJLiibl 1 MX COeIMHEHU A

OO01me cBolicTBa

bubnunorexa LIOK

3.1 4 https://m.edsoo.ru/7f41a6
METAIUIOB
36
Baxneiimme bu6nunorexa LIOK
3.2 MeTaJUIBl U UX 16 https://m.edsoo.ru/7f41a6

COCIUHEHUA

36
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Hroro no paszneny

20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemecTtBa n bubnunorexa LIOK
4.1 | marepuaibl B 3 https://m.edsoo.ru/7f41a6
JKHU3HH YEI0BEKA 36
Wroro no pazueny 3
bubnunoreka LIOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBILEE
KOJIMYECTBO 68 4
YACOBIIO
[TPO'PAMME
INHOYPOYHOE IINIAHUPOBAHHUE
8 KIIACC
N KoanuectBo yacos DJIEeKTPOHHbIE
nj Tema ypoxa Bee Koutpoas | Ilpaktu | lara uudposbie
I ro HbIe yeckmne u3ydeHusi| oOpa3zoBaTejbHbIE
padoThbI padoThbI pecypchl
[Ipenmer xumun.
Polth XHMIH B bu6anoreka LIOK
1 1 01.09.23 https://m.edsoo.ru/ffQ
JKU3HU YETIOBEKa. d210¢
Tena u BemecTBa
[TonsiTre 0 MeToaax bubmorexa [JOK
2 1 07.09.23 https://m.edsoo.ru/ffQ
MO3HAHUS B XUMUHU d227e
IIpaxTnueckas
pabota Ne 1
«[IpaBuna paboTsl B bubmuoreka [JOK
3 naboparopuu 1 1 1 08.09.23 https://m.edsoo.ru/ff0
npUEMBI 00paIICHUS d23dc
¢ JJabopaTOpHBIM
000pyI0BaHUEM
HucTteie BelecTa u but6mmorekxa [IOK
4 cmecu. CriocoOsl 1 14.09.23 https://m.edsoo.ru/ff0
paszeieHus cMecen d26ca
[TpakTrueckas bubmuotexa [JOK
5 pabota Ne 2 1 1 15.09.23 https://m.edsoo.ru/ff0
«Pa3znenenue d28c8
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cMmeceil (Ha mpumepe
O4YHUCTKH
MOBApPEHHOM COJIN)»

but6mmoreka [IOK
6 ATOMBI 1 MOJIEKYJIBI 21.09.23 https://m.edsoo.ru/ff0
d2abe
XUMHUYECKHUE
9JIEMEHTEI. 3HaKHU but6mmoreka [IOK
7 (cUMBOJIBI) 22.09.23 https://m.edsoo.ru/ff0
XMMHYECKUX d2be8
3JIEMEHTOB
TpocThie i but6mmoreka [IOK
8 28.09.23 https://m.edsoo.ru/ff0
CJIO)KHBIC BEIICCTBA d2a6¢
AToMHO- bu6nmoreka [IOK
9 MOJICKYJISIPHOE 29.09.23 https://m.edsoo.ru/ff0
Y4EeHHE d2d50
3aKOH IMOCTOSTHCTBA
COCTaBa BEIISCTB.
XumMmudeckas bubmnoreka IIOK
10 | dopmyna. 05.10.23 https://m.edsoo.ru/ff0
BanentHocTh d2eae
aTOMOB XHUMHYECKHX
3JICMCHTOB
OTtHocuTeabHAS
aTOMHas Macca. bubmnoreka IIOK
11 | OrtHocuTenbHAS 06.10.23 https://m.edsoo.ru/ff0
MOJIEKYJIIpHAS d323c
Macca
MaccoBas noins
HMIECKORO bu6nuorexa [IOK
12 12.10.23 https://m.edsoo.ru/ff0
3JICMEHTa B d350¢
COCTMHCHUH
KonnuectBo bu6nuorexa [IOK
13 | BemecTtBa. MoJb. 13.10.23 https://m.edsoo.ru/ff0
Momnsiprast macca d5230
dusnueckue u
XHUMUYECKHE bu6anoreka LIOK
14 | saBicHus. 19.10.23 https://m.edsoo.ru/ff0
Xumudeckas d37fa
peaxius
[Ipu3naku u
bubnunorexa LIOK
15 YCITOBHA 20.10.23 https://m.edsoo.ru/ff0
MPOTEKAHUS d3a16

XUMHUYCCKUX
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peakuui

3aKOH COXpaHEHHUS

MAacChl BEIIICCTB. bubmorexa I[JOK
16 — 26.10.23 https://m.edsoo.ru/ff0
d3b8s
ypaBHEHUS
Beruucnenus
KOJIMYCCTBA, MACChI
BEIIECTRA 11O but6mmoreka [IOK
17 P—— 27.10.23 https://m.edsoo.ru/ff0
d5708
XUMHYECKHX
peakuuii
Knaccudukanmst
XUMHYECKHUX
peakuuit bu6muoreka [IOK
18 | (coenmneHwus, 09.11.23 https://m.edsoo.ru/ff0
pa3noKeHus, d3f34
3aMEIICHHUS,
oOMeHa)
M. B. JlomoHOCOB
— YYEHBI-
IO THCT. bu6mmoreka IIOK
19 O6oGmenue u 10.11.23 https://m.edsoo.ru/ff0
d40c4
CHUCTEMaTU3aIUs
3HaHUM
KonTponbHas
pabota Nel o teme bubnuoreka [IOK
20 | «BemectBa 16.11.23 https://m.edsoo.ru/ff0
XUMHUUYECKHE d4290
peaKIum»
Bo3nyx — cmech
razoB. CocraB
Bostyxa. Kuciopor bubmuoreka [JOK
21  eMeHT i 17.11.23 https://m.edsoo.ru/ff0
d448e
MIPOCTOE BEUIECTBO.
O30H
dusnyeckue u
XUMHYECKHE
CBOICTBA
KucIOpoJa bubmuoteka [JOK
22 23.11.23 https://m.edso0.ru/ff0
(peakuuu 44614
OKHCJICHUS,
ropenue). [Tonarue
00 okcumax
93 CrrocoObl 24,1123 bubanoreka IJOK

MOJTYyYEHUS

https://m.edsoo.ru/ff0
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KHCJIOpo/ia B
nabopaTopuu U
IPOMBIIIJICHHOCTH.
IIpumeHeHue
KHCJIOpOAa

d497a

Tennooii a3 dexr

XUMUYECKON

peakIuu, MOHATHE O bu6muoreka [IOK
24 | TEepMOXMMHYECKOM 30.11.23 https://m.edsoo.ru/ff0

YPaBHEHWH, K30~ U d4790

HIOTEPMUYECKUX

peaxkusax

TomumBo (HedTh,

YTOJIb U METaH).

3arpsisHEHHE bu6nunorexa [IOK
25 BOSIYX, CIIOCOGHI 01.12.23 https://m.edsoo.ru/ff0

s d4cda

ero

IPEIOTBPAIIICHHS

[IpakTuueckas

pabora Ne 3 o Teme

«Ilony4yenue n bubnmnorexka HOK
26 | cobupanue 07.12.23 https://m.edsoo.ru/ff0

KUCIIOpO/Ia, ddae2

U3y4eHHE ero

CBOWCTB»

Bonopon —

AJIEMEHT U MPOCTOE bubnuotexa [JOK
27 | BemlecTBo. 08.12.23 https://m.edsoo.ru/ff0

HaxoxeHue B d4ddo

pUpoe

dusznyeckue u

XHUMUYECKHE bu6nuorexa [IOK
28 | cBoiicTBa BojiOpo/a. 14.12.23 https://m.edsoo.ru/ff0

[Tpumenenue d4ddo

BOJIOpOJIA

HoHsiTHe o bu6anoreka LIOK
29 15.12.23 https://m.edsoo.ru/ff0

KHCIIOTaX M COJISIX d50d2

Crioco6b1

HoMyYeHus but6mmorekxa [IOK
30 21.12.23 https://m.edsoo.ru/ff0

BOJIOpPOJIA B d44ddo

nabopaTtopuun T

[TpakTrueckas bubmuoteka [JOK
31 | pabora Ne 4 o Teme 22.12.23 https://m.edsoo.ru/ff0

«ITonyuenue u d4f42



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d4f42

cobupanue
BOJIOPO/1a, U3YUYCHUE
€0 CBOMCTB»

MoutsipHbIii 00BEM

bubnunorexa LIOK

32 | ra3os. 3akoH 28.12.23 https://m.edsoo.ru/ff0
ABorazpo d542e
Breraucnenus
00BE€Ma, KOJIMYeCcTBa
BEIIlECTBA rasa I1o but6mmoreka [IOK
33 | ero u3BeCTHOMY 29.12.23 https://m.edsoo.ru/ff0
KOJIMYECTBY d55a0
BEISCTBA N
00BEMY
Breraucnenus
00BEMOB T'a30B I10
PABHEHHIO bubmuorexa [IOK
34 Y 11.01.24 https://m.edsoo.ru/ff0
peaKIuu Ha OCHOBE 45708
3aKO0HA 00BEMHBIX
OTHOILIEHUI ra30B
dusnyeckue u bubmnoreka IIOK
35 | xumuueckue 12.01.24 https://m.edsoo.ru/ff0
CBOMCTBA BOJIbI d587a
CocTaB OCHOBaHHH. bubnuorexa [IOK
36 | Ilomstme 00 18.01.24 https://m.edsoo.ru/ff0
WHIUKATOpax d59e2
Bona kak
pacTBOPUTEIb.
Hacuimennsie n
bu6nuorexa [IOK
HEHACBIIIEHHbIE
37 19.01.24 https://m.edsoo.ru/ff0
pacTBOPBHI. d5b40
MaccoBas mois
BEIIIECTBA B
pacTtBope
IIpaxTrueckas
paborta Ne 5 o Teme
«IIpuroroBienne
bu6nuorexa [IOK
pacTBOpPOB C
38 oIbeneTEHHOf 25.01.24 https://m.edsoo.ru/ff0
e . . d5eba
MacCOBOM J0JIeH
PacTBOPEHHOIO
BEILIECTBAY
KoHTtponbHas
bubnunorexa LIOK
pabota Ne2 o Teme
39 KHCT000 26.01.24 https://m.edsoo.ru/ff0
PO 46342

Bonopoa. Boga»



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
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https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342

OKCHIBI: COCTaB, bubnuorexa [JOK
40 | xmaccudukanms, 01.02.24 https://m.edsoo.ru/ff0
HOMEHKJIaTypa d664e
[Tonyuenue u
XHMHYECKHE
CBOICTBa bubnunorexa LIOK
41 | KHUCIJIOTHBIX, 02.02.24 https://m.edsoo.ru/ff0
OCHOBHBIX U d664e
aM(OTEPHBIX
OKCHJIOB
OcHOBaHUSI: COCTaB, bubnunoreka LIOK
42 | xmaccuduxanus, 08.02.24 https://m.edso0.ru/ff0
HOMEHKJIaTypa d67ca
ITonyyenue u
HMIIECKe bu6nmorexa [IOK
43 . 09.02.24 https://m.edsoo.ru/ff0
CBOICTBa ) d67ca
OCHOBaHUI
Kucnotsl: cocras, bubmnoreka IIOK
44 | xnaccudukanus, 15.02.24 https://m.edsoo.ru/ff0
HOMEHKJIaTypa dfee2
[omyuenue u bubnnoreka LIOK
45 | xumu4ecKue 16.02.24 https://m.edsoo.ru/ff0
CBOMCTBA KHUCJIOT dfee2
Conu (cpennue):
HOMEHKJIaTypa,
CLOCOGLL bu6mmoreka IIOK
46 —— 22.02.24 https://m.edsoo.ru/00a
’ do474
XUMHYECKHE
CBOICTRBA
[TpakTnueckas
pabota Ne 6.
Pemenne
HKCIIEPUMEHTATbHBI bubmmorexa TIOK
47 X 314 110 TeMe 29.02.24 https://m.edsoo.ru/00a
dob7c
«OCHOBHBIE KJIaCChI
HEOPTaHUYECKUX
COCTUHEHUIN)
I'eHeTnyeckas cBSI3b
MEKITY KIacCaMu bu6muoreka [IOK
48 HEOPIAHHMECKIX 01.03.24 https://m.edsoo.ru/00a
g d9a50
COCTMHCHU I
O0600menue u bubnunorexa LIOK
49 | cucremaTuzamus 07.03.24 https://m.edsoo.ru/00a
3HAaHUHI d9ch2
50 | KourponbHas 14.03.24 bubmuotexa [IOK



https://m.edsoo.ru/ff0d664e
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pabota Ne3 o Teme
"OCHOBHEIE KJIaCCHI
HEOPTaHUYECKUX
coeauHeHUI"

https://m.edso0.ru/00a
d9ela

IlepBbie MONMBITKH

Kiaccuukanum
bu6nunoreka LIOK
51 RHMITACCIRIX 15.03.24 https://m.edso0.ru/00a
AJIEMEHTOB. doffa
ITonsTHE O rpymnIIax
CXOJHBIX JIEMEHTOB
[Tepuoanueckuit
3aKOH U
[lepuonnueckas bubmmoreka [JOK
52 | cucrtema 21.03.24 https://m.edsoo.ru/00a
XHUMUYECKHX da52c
anemenTtoB Jl. U.
MeneneeBa
TTepHotbi, rpyIIIbI, bubmuorexa [JOK
53 I — 22.03.24 https://m.edsoo.ru/00a
das2c
CTpoeHHe ATOMOB. Bubnuoteka LHOK
54 | CocraB aTOMHBIX 04.04.24 https://m.edsoo.ru/00a
anep. N3oTomsl da342
Crpoenue
3JIEKTPOHHBIX
000JI0YCK aTOMOB bubmnoreka IIOK
55 | amemeHTOB 05.04.24 https://m.edsoo.ru/00a
Ilepuoanueckoit da6bc
cucremsl JI. U.
Memneneesa
XapakTepucTHKa
XHUMUYECKOTO
3JIEMEHTA 10 €TO bu6anoreka LIOK
56 | momoxeHwuro B 11.04.24 https://m.edsoo.ru/00a
[Tepuoanueckoi da824
cucreme /1. W.
MemneneeBa
3HaueHue
Ilepuonnueckoro
3aKOHAa JIJIs
but6mmorekxa [IOK
57 PASBHTHA HayrH # 12.04.24 https://m.edsoo.ru/00a

npaktuku. 1. W.
MengeneeB —
Y4€HBII, IEAArOr U
rpaxaaHUH

da96e



https://m.edsoo.ru/00ad9e1a
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

DIEeKTPOOTPULIATEND
HOCTE ATOMOB but6mmoreka [IOK
58 1 18.04.24 https://m.edsoo.ru/00a
XAMHYECKHUX
daab8
3JIEMCHTOB
but6mmoreka [IOK
Honnas
59 1 19.04.24 https://m.edsoo.ru/00a
XHUMHYECKas CBS3b
dac34
KoBanenTuas but6mmoreka [IOK
60 | momspHas 1 25.04.24 https://m.edsoo.ru/00a
XMMHYECKasl CBA3b daab8
KoBanenThas bubnunorexa LIOK
61 | HemosspHas 1 26.04.24 https://m.edsoo.ru/00a
XUMHUYECKAsI CBA3b daabh9
bubnunoreka LIOK
62 | CreneHb OKUCIECHUA 1 02.05.24 https://m.edsoo.ru/00a
dae28
OKHCIUTEIBHO- bubmnoreka IIOK
63 | BOCCTAaHOBHUTEJIBHEIE 1 03.05.24 https://m.edsoo.ru/00a
peaKIuu db076
bubmnoreka IIOK
OKucCINTEIN U
64 1 10.05.24 https://m.edsoo.ru/00a
BOCCTAHOBUTEIH db076
KonTponbHas
bubmnoreka IIOK
pabota Ne4 o Teme
65 C 1 16.05.24 https://m.edso0.ru/00a
«CTpoeHue aToMma. dbas6
XumMmuyeckas CBI3b»
Pe3epBHEIT ypOK.
p P bu6nuorexa [IOK
0O00011eHue U
66 1 17.05.24 https://m.edsoo.ru/00a
CI/ICTel\faTI/BaIII/IfI db33c
3HAHUH
Pe3epBHBIN ypOK.
OGoGmete i bu6anoreka LIOK
67 1 23.05.24 https://m.edso0.ru/00a
CI/ICTel\faTI/BaIII/IfI d9ch?
3HAHHUH -
Pe3epBHEIT ypOK.
p P bu6nuorexa [IOK
0O00011eHNEe U
68 1 24.05.24 https://m.edsoo.ru/ff0
CI/ICTeI\faTI/IBaI_[I/I}I d61c6
3HAHUH
OBIIEE
KOJIMYECTBO 68
YACOB IIO
ITPOTPAMME

9 KUIIACC
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https://m.edsoo.ru/00ad9cb2
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No KoanuectBo yacos JJIeKTPOHHbIE
n/ | Tema ypoka Bce | Kourpoabsn Mpaktu | Jlata wHppoBbIe
YyecKue u3ydeHusi | odpa3zoBare/ibHbIe
n ro ble padoThI
padoThI pecypcbl
ITepuoanueckuit
3aKOH.
[lepuonnueckas bubnnoreka [HOK
cucrema 1 05.09.23 https://m.edsoo.ru/00a
XUMHYECKHX db5%e
snemenToB 1. U.
Meunpeneena
3aKOHOMEPHOCTH
B U3MCHCHUU
CBOICTB bu6mmoreka [IOK
XUMHYECKHUX 1 07.09.23 https://m.edso0o.ru/00a
3JIEMEHTOB db6h6
MEPBBIX TPEX
MEePHUOIOB
Krnaccudukanus
I HOMCHKIATYpa bubnuorexa [IOK
T 1 12.07.23 https://m.edsoo.ru/00a
db7e2
BEIIIECTB
Bungsr
XUMHYECKOH bu6mmoreka [IOK
CBSI3U U TUITBI 1 14.09.23 https://m.edso0o.ru/00a
KPUCTAIITMYECKH dbac6
X pemeToK
KoHnTtponbHas
pabota Nel 1o
TeMe
«IToBTOpEHUE U
yriiyoneHue 1 1 19.09.23
3HAHUM
OCHOBHBIX
paszienoB Kypca 8
KJ1acca
Knaccudukanus
XUMHUYECKUX bu6mmorexa [IOK
peaxuuii mo 1 21.09.23 https://m.edsoo.ru/00a
pa3IUYHBIM dbcb0
pU3HAKaM
ITonsTHE O bu6mmoreka [JOK
CKOpOCTH 1 26.09.23 https://m.edsoo.ru/00a
XMMHYECKON dbe9a



https://m.edsoo.ru/00adb59e
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peaKkuuu.
ITonstue o
TOMOT€HHBIX U
reTepOreHHBIX
peaKkusx

ITonsarue o
XUMHYSCKOM
PaBHOBECHH.
®DakTopsl,
BIIMSIONINC Ha

bu6mmoreka [IOK

8 CKOPOCTh 28.09.23 https://m.edsoo.ru/00a

XUMUYECKOH dc28c

pEeaKIu U

MTOJI0KCHHUE

XHMHYECKOTO

paBHOBECHS

OxucnurensbHo- bubmmoreka LIOK
9 BOCCTAaHOBUTEJIbH 03.10.23 https://m.edsoo.ru/00a

bIC peaKIuu dcade

Teopus

AJICKTPOJIUTHYECK

I — bu6mmoreka [IOK
10 05.10.23 https://m.edsoo.ru/00a

CuipHbIC U

dcd68

ciadbIe

AIIEKTPOJIUTHI

Honnble bu6mmoreka [IOK
11 | ypaBHeHus 10.10.23 https://m.edsoo.ru/00a

peakuui dd448

XuMHu4deckue

CBOMCTBA KUCJIOT

1 OCHOBaHUM B

bu6nmoreka [JOK

12 cpere . 12.10.23 https://m.edsoo.ru/00a

MpeICTaBICHUA dd5a8

00

AIIEKTPOIUTUIECK

OH AUCCOIMALINU

XuMHu4deckue

CBOICTRBA coJiei B

CBETE bu6nmoreka [JOK
13 | mpencraBneHuit 17.10.23 https://m.edsoo.ru/00a

00 dd8b2

AIIEKTPOIUTUIECK

OH JuCCOIMalNU
14 [TousTHE O 19.10.23 bubmuorexa [JOK

TUAPOIU3E COJIEN

https://m.edsoo.ru/00a
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dd9d4

0O0001eHue n

Bbu6mmoreka [JOK

15 | cucremaTuzanus 24.10.23 https://m.edso00.ru/00a
3HAHUMN ddd12
[IpakTnueckas
pabora Ne 1. bubnnoreka [HOK

16 | «Pemenue 26.10.23 https://m.edso00.ru/00a
AKCTIEPUMEHTAITb ddbfa
HBIX 3aJ1a49»

KoHntposbHas

pabota Ne2 o

TeMe

«INEeKTPOIUTHYE bubnnoreka [HOK

17 | ckas 07.11.23 https://m.edso00.ru/00a
JIUCCOLIMALHA. ddec0O
XHUMHYECKHUE
peaKIuu B
pacTBopax»

OOmas
XapaKTEepUCTUKA
- bubmuorexa [JOK
18 09.11.23 https://m.edso0.ru/00a
XHUMHYECKHUE
. ddfe2
CBOMCTBA Ha
puMepe XJaopa
XJI0pOBOAOPO.
Consgnas
KUCJIOTa, bu6nmoreka [JOK

19 | xummueckue 14.11.23 https://m.edso00.ru/00a
CBOICTBA, del04
MOJIy4EeHHE,

MIPUMEHEHUE

[TpakTnueckas

pabota Ne 2 o

TeMe

Monyuenne bubnuoreka [IOK

20 B 16.11.23 https://m.edsoo.ru/00a
COJISTHOM de348
KHUCIIOTEI,
u3y4yeHue eé
CBOMCTB»

Brraucnenns no

YpaBHEHUSAM

I — bu6mmoreka [JOK
21 21.11.23 https://m.edsoo.ru/00a

peaKkuuu, eciu
OJIVH U3
peareHToB J1aH B

de488
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U30BITKE

22

OOmas
XapaKkTepUCTUKA
ajieMeHTOB VIA-
TPYIIIBI

23.11.23

bu6mmoreka [IOK
https://m.edsoo.ru/00a
de64a

23

AunnoTponHbie
Mo pHUKAITITT
CepBL.
Haxoxnenue
cephl U €€
COCIMHEHUN B
MIPUPOJIE.
Xumudgeckue
CBOICTBA CEpbI

28.11.23

bu6mmoreka [IOK
https://m.edsoo.ru/00a
de64a

24

CepoBogopoy,
CTpPOCHUE,
¢duznueckue u
XUMHUYECKHE
CBOMCTBA

30.11.23

bubmuorexa [JOK
https://m.edsoo.ru/00a
de802

25

OKCH/IBI CEPBI.
CepHas Kuciora,
¢duznueckue u
XHUMUYCCKHE
CBOMCTBA,
MIPUMEHEHUE

05.12.23

bubmuoreka [JOK
https://m.edsoo.ru/00a
dea28

26

XUMHYECKHE
peakuuu,
JIeKallue B
OCHOBE
MPOMBIIIEHHOTO
crocoba
MOJTYyYEHUS
CEpPHOM KHUCIIOTBHI.
XHUMHYECKOE
3arpsi3HEHUE
OKpY’KaIOIIEeH
cpeasl
COCIUHCHUSIMU
cephl

07.12.23

bu6nmoreka [JOK
https://m.edsoo.ru/00a
dec8a

27

Brraucnenue
MacCOBOH J0JIN
BBIXOJIa
MPOAYKTA
peakuuu

12.12.23

bu6mmorexa [IOK
https://m.edsoo.ru/00a
dec8a

28

OO0masa

14.12.23

bu6mmoreka [IOK
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XapaKTePUCTHKA
snemMeHToB VA-
rpynnsl. A30T,
pacnpocTpaHeH!
€ B IIPUpPOJIE,
buzndeckue u
XUMHUYECKHE
CBOICTBA

https://m.edsoo.ru/00a
deeab

29

AMMHak, ero
dusnueckue u
XHUMUYCCKHEC
CBOMCTBA,
MOJTyYCHHUE U
MIPUMEHEHUE

19.12.23

bu6mmoreka [IOK
https://m.edsoo.ru/00a
df004

30

[IpakTnueckas
pabota Ne 3 o
TeMe
«lTonyuenue
aMMHaKa,
M3y4YEHUE €ro
CBOMCTB»

21.12.23

bubmuoreka [JOK
https://m.edsoo.ru/00a
df180

31

AzoTHas
KHCJIOTA, €€
¢duznueckue u
XHUMUYCCKHE
CBOMCTBaA

26.12.23

bubmuorexa [JOK
https://m.edsoo.ru/00a
df306

32

Hcnonb3oBanue
HUTPATOB U
coJieil aMMOHUS B
KauyecTBE
MHHEPATbHBIX
yI0OpeHMUil.
XuMHUIecKoe
3arpsi3HEHUE
OKpY’KaIOIIEeH
cpensl
CO€IUHEHUSIMU
a3ora

28.12.23

bu6nmoreka [JOK
https://m.edsoo.ru/00a
df518

33

®dochop. Okcua
docdopa (V) u
dochopnas
KHCIIOTA,
dusnueckue u
XUMHUYECKHE
CBOMCTBA,

09.01.24

bu6mmorexa [IOK
https://m.edsoo.ru/00a
df68a



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

MIOJIyYEHUE

34

Hcnonp3oBanne
docdaros B
KayecTBe
MUHEPATIbHBIX
yIOOpEeHMIA.
3arpsi3HeHue
IIPUPOJHOMN
Cpelibl
docharamu

11.01.24

bubmuorexa [JOK
https://m.edsoo.ru/00a
dfc20

35

VYrnepon,
pacnpocTpaHeH!
€ B IIPUpPOJIE,
buzndeckue u
XUMHUYCCKHEC
CBOMCTBA

16.01.24.

bubmuorexa [JOK
https://m.edsoo.ru/00a
dfd9c

36

Oxcuanl
yriaepoaa, ux
buzndeckue u
XHUMUYECKHE
CBOMCTBA.
DKOJIOTHYECKUE
po0JIeMBlI,
CBSI3aHHBIE C
OKCHIOM
yraepona (IV)

18.01.24

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dfebe

37

VYronnHasg
KHCJIOTa U €€
coIn

23.01.24

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e006¢c

38

IIpakTnueckas
pabota Ne 4 o
TeMe
"IToryuenune
YTJIEKHUCIIOTO
rasa.
KauectBennas
peakius Ha
KapOoHaT-1OoH"

25.01.24

bu6mmorexa [IOK
https://m.edsoo.ru/00a
e027e

39

IlepBoHavasibHBIE
MOHATHUS 00
OpraHUYECKUX
BEIIIECTBAX KaK O
COCUHEHUSIX

yriiepona

30.01.24

bu6mmorexa [IOK
https://m.edsoo.ru/00a
e054e

40

KpemHwnii u ero

01.02.24

bu6mmoreka [IOK



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

COCOAMHCHU A

https://m.edsoo.ru/00a
€080a

41

[IpakTnueckas
paborta Ne 5.
Pemenue
3KCHEPUMEHTAIIb
HBIX 33/1a4 10
TeMe
«Baxnenmue
HEMETaJUIbl U UX
COEIUHEHHUS»

06.02.24

bubmuoreka [JOK
https://m.edsoo.ru/00a
e0bf2

42

KonTponbhas
pabota Ne3 mo
TemMe
«Baxnenmue
HEMETaJUIbl U UX
COCTMHECHUS

08.02.24

bubmuoreka [JOK
https://m.edsoo.ru/00a
€0el8

43

Oouas
XapaKTepUCTHKA
XUMHYECKHUX
3JIEMEHTOB —
METaJIJIOB.
Meramudeckas
CBS3b U
MeTaJUIMYeCcKas
KpHUCTaJUIMYECKas
peieTKa.
dusznueckue
CBOMCTBa
METaJJIoOB

13.02.24

bubmuorexa [JOK
https://m.edsoo.ru/00a
€103e

44

XuMuyeckue
CBOMCTBa
METAJLIOB.
DIEKTPOXUMHUYEC
KUH sl
HaIpsHKEHUN
METAJLJIOB

15.02.24

bu6mmoreka [JOK
https://m.edsoo.ru/00a
21156

45

OO0mue crnmocoObl
MOJTYyYEHUS
METAaJLJIOB.
CruiaBbl.
Breraucnenus mo
YpaBHEHUSAM
XUMHYECKHUX
peaKkuui, eciu

20.02.24

bu6mmoreka [JOK
https://m.edsoo.ru/00a
1156



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

OJIVH U3

peareHToB
COJICPKUT
pUMECH
[TousiTue o bubmuorexa [JOK
46 | xKoppo3uu 22.02.24 https://m.edso00.ru/00a
METaJIIOB e1278
bubmuoreka [JOK
g7 | enoumsie 27.02.24 https://m.edsogru/OOa
METaJLJIbI e14b2
Okcuapl u bubmuoreka [JOK
48 | THAPOKCHUIIBI 29.02.24 https://m.edso0.ru/00a
HATPUS U KaJIus el4b2
Ienouno3zemenn
e — bu6mmoreka [IOK
49 B 05.03.24 https://m.edso0o.ru/00a
. e15e8
MarHHi
Baxwneiimue bu6mmoreka [IOK
50 | coeauHeHus 07.03.24 https://m.edso00.ru/00a
KaJbIHs elbe8
O6o0mmeHue u
51 | cucremaruzanus 12.03.24
3HaHUM
JKEcTkocTh BOABI bu6mmoreka [IOK
52 | u cnocoOsl eé 14.03.24 https://m.edsoo.ru/00a
YCTpPaHEHUS e1886
IIpakTnueckas
pabota Ne 6 o bubnnoreka [JOK
53 | Teme "XKécTtkoCcTh 19.03.24 https://m.edsoo.ru/00a
BOIbBI 1 METObI elae8
e€ yctpaneHus"
bu6mmoreka [JOK
54 | AmroMuHMI 21.03.24 https://m.edso00.ru/00a
elc64
AmMdoTtepHbie bubnuoreka [IOK
55 | cBoiicTBa oKcuIa 04.04.24 https://m.edsoo.ru/00a
¥ TU/IPOKCH/IA elc64
bu6mmoreka [JOK
56 | XKeneso 09.04.24 https://m.edsoo.ru/00a
e1d86
Oxcumsl,
FHAPOKCHIBI 1 bu6mmoreka [JOK
57 11.04.24 https://m.edso00.ru/00a
couu xkene3a (1)
e35e6
u xxenesa (I1I)
58 | OO6o6meHue n 16.04.24



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

cUCTeEMAaTU3aIus
3HAHUI

59

[IpakTnueckas
paborta Ne 7.
Pemenue
3KCHEPUMEHTAIIb
HBIX 33/1a4 10
TeMe
«Baxnenmue
METaJUIbl U UX
COEIUHEHHUS»

18.04.24

bubmuoreka [JOK
https://m.edsoo.ru/00a
e3de8

60

Brraucnenus no
ypaBHEHUSIM
XUMHYCCKHX
peaKuuii, eciu
OJIMH U3
pEareHToB J1aH B
U30BITKE UJIH
COIEPXKUT
MIPUMECH.
Brraucnenus
MacCOBOH JI0JIN
BBIXOJIa
MPOAYKTa
peakuun

23.04.24

bubmuorexa [JOK
https://m.edsoo.ru/00a
e1750

61

O06o0061IEHNE U
CHUCTEMAaTU3aLU
3HAHUH

25.04.24

62

KonTponbHas
pabota Ned4 o
TeMe
«Baxnenmue
MeTaJIJIbl U X
COEIUHEHUS

30.04.24

63

BemecTra u
MaTepHuabl B
ITOBCETHEBHOM
’KH3HH YeJ0BeKa

02.05.24

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e3f50

64

XHUMHUYECKOE
3arpsi3sHEHUE
OKpY’Karollen
Cpenbl

07.05.24

bu6mmoreka [JOK
https://m.edsoo.ru/00a
24270

65

XUMHYECKOE
3arpsi3HEHUE
OKpYKaromeun

14.05.24

bu6mmoreka [JOK
https://m.edsoo.ru/00a
e4270



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

cpenbl
Poip xumuu B
bu6mmoreka [IOK
peleHun
66 1 16.05.24 https://m.edso0.ru/00a
3KOJIOTMYECKUX
e0d0a
npo0emM
Poinp xumuu B
- bu6mmoreka [IOK
67 p 1 21.05.24 https://m.edsoo.ru/00a
DKOJIOTHYECKUX
db33c
npoOaemM
. O6001IeHNE U bubmuorexa [JOK
68 cucTEMaTU3aIus 1 23.05.24 https://m.edsoo.ru/00a
3HAHUU d9ch2
OBLIEE
KOJIMYECTBO
4 7
YACOB IIO 68
I[TPOT'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxrmmonepHoe obmiectBo «M3aarenberBo «IIpocBemenney

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



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