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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUsl, TPEACTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBe (enepanbHONM pabodeil mporpaMmbl
BOCIIUTAHMS U C YUETOM KOHIEIIIUU TIPENoaBaHus yueOHOTro MpeaMeTa « XUMUS
B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O LEAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOIIUXCS CpPEACTBAMHU Y4YEOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MPEIMETHOE coAepKaHue,
npeaycCMaTpUBAET pACOpPECICHUE €ro Mo KjiaccaM U CTPYKTYPUPOBAHHUE I10
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4yeOHOro Tpolecca, BO3PACTHBIX
0cOOEHHOCTEW O00ydYarouIuxcs, ONpenensieT BO3MOXKHOCTH —TpeaMeTra  JUis
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbraTam oO0y4eHHs] XUMUU Ha YPOBHE IeJIeil u3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIHHON JEATEIbHOCTH OOYYaroIIerocsi MO OCBOCHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACcTaBICHU O MaTepUAIbHOM E€IMHCTBE MUPA, BAXKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH TMPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MyTAX PEHICHHS TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPbEBOHM, SHEPIETHUCCKOM,
MUIIEBON M SKOJOTUYECKON O€30MacCHOCTH, MPOOIIEM 3IpaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupOBaHUS KYITbTYphI TUIHOCTH, €€ 001el 1 (GYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
oOydJarommXxcs, HABBIKOB WX CaMOCTOSTENIBHOW  Y4eOHOW  JIeITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCE/IHEBHOM KM3HU, TaK U B TPOPECCUOHAIBHON JIEATEIbHOCTH;



3HAKOMHUT CO CHEHU(PUKOW HAYYHOTO MBIIUIEHUS, 3aKJIaJIbIBAET OCHOBBI
LEJI0CTHOTO B3TJIs[1a HA €UHCTBO MPUPOABI U YEIOBEKA, SBISETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON rPaMOTHOCTH 00yYaroIInXcs;

crocoOCcTByeT (HhOPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUss B OOyYEHHU XUMUU O0ECHeurBaIOTCS CHenu(UKOM
colepkaHusl  yd4eOHOro mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruuecku
aJanTUPOBAHHBIM OTpakeHHEeM 0a30BOM HAYKH XMMHH Ha ONPENIEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIero 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHHU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(hopMUpOBaHa Ha OCHOBE
CUCTEMHOro moaxoaa Kk e€ u3yueHuto. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMHUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MIOCJIEIOBATENIBHOTO Pa3BUTHUSI 3HAHUW HAa OCHOBE TEOPETHUYECKUX IMPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpEeNCTaBICHUN 00 DIEKTPOIUTHUYECKOM TUCCOIMAIlMM BEHIECTB B
pacTBopax.

Teopernueckne 3HaHUA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
VpPOBHS K JPYyromy, BBITIONHSS (QYHKIUKU OOBSACHEHHS W MPOTHO3WPOBAHHS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOrO0 MPUMEHEHUS U IMOTyYCHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUPA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5-7 knacce» u «Puszmnka. 7 Kiacey.

[Ipy wW3ydeHMM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHIL.



3amaya y4eOHOro mnpeameTra COCTOUT B (DOPMHUPOBAHUM CUCTEMBI XUMHUUYECKHX
3HAHUN — BaXXHEUIINX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX MOJOKEHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, fA3blKka HayKH, B
NpUOOIIEHUH K HAyYHbIM METOJaM TMO3HAHUS TMPU MU3YYCHUU BEUIECTB U
XUMUYECKUX peaKInid, B (GOPMUPOBAHUU U PA3BUTUU MO3HABATEIBHBIX YMEHHUUN U
UX TPUMEHEHWU B Y4YEOHO-IO3HABATENbHOW U Y4EOHO-UCCIIEN0BATEIbCKON
JeSTENbHOCTH, OCBOEHUM MpaBuil Oe30macHOro oOpamieHus ¢ BellecTBaMU B
MOBCETHEBHOM KU3HMU.

[Ipu u3ydyeHUM XUMUM HAa YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHMs BaXKHOE
3HaYEHUE MPUOOPENH TaKKe 1IeU, KaK:

— (QopMHpOBaHHE WHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0oOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTHUIO PEIICHUH,
CIOCOOHOM aIanTHUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;

— HampaBJICHHOCTh OOyYEHHsST Ha  CHCTEMaTUYeCKoe TMPHOOIIECHUE
o0ydJaromuxcs K CaMOCTOSITEJIbHOM TI03HABATEIBLHON JEATCIbHOCTH, HAYYHBIM
MeToJaM TMO3HaHUs, (POPMUPYIOIIUM MOTHBALMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecrieueHne yCIO0BUM, CITOCOOCTBYIOIIUX MPUOOPETEHUIO 00yJarOIITUMUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUS W CaMOIO3HAHUS, KIFOYEBBIX
HABBIKOB (KIIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3JINYHBIX BUIOB AEATEIbHOCTH;

— (dopmupoBanue o0mel (YHKIMOHATBFHON W €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPY’KaIOUIEro MHUpa, MCIOJIb3ySl 3HAHUS WU OIbIT, MOJYYEHHBIE MPU H3YyYEHUH
XUMHH, TPUMEHATh HMX TPH PEUICHUU Mpo0JeM B TOBCEAHEBHOW >KU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE y OOYy4YalOIIUXCS T'yMaHUCTUYECKHX OTHOIICHUH,
MOHUMAaHUS [IEHHOCTH XUMHUYECKUX 3HAHUA I BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOr0 TOBEJEHUS B OBITY W TPYAOBOM JEATEIRHOCTH B LEIAX
COXpPaHEHHUsI CBOETO 3/I0POBbS U OKPYKAKOILIEH IPUPOIHON CPEBI;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQUis M HAMPABICHHOCTH JATbHEHUIIETO
00yJeHUSI.

OOmiee YuCIO dYacoB, OTBEACHHBIX MJIsi HW3YYCHHS XMMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).

COIEPKXAHUE OBYYEHUA



8 KUIACC

IlepBoHayabHbIe XMMHUYECKHE OHATHS

[Ipenmer xumuun. Ponb X¥MMuK B KU3HU 4elloBEKa. XMMUSA B CHUCTEME HayK.
Tena wm BemecTBa. DU3NMYECKHE CBOMCTBA BELIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0O MeToOAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE JJIEeMEHThl. CHMBOJBI XHUMHUYECKUX
31eMeHTOB. [IpocThie U ClIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA CcocTaBa BemllecTB. (OTHOCUTENbHAs AaTOMHAs Macca.
OtHocuTEenbHAST MOJIEKYJIsSIpHass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemectBa. Moisib. MonsipHast Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aKOH COXpaHEHMsS MacChl BellecTB. XUMUUeckue ypaBHeHus. Knaccudukarus
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpUu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
¢uznuecknux CBOMCTB 0Opa3lOB HEOPTaHUYECKUX BEIIEeCTB, HAOIJIOIEHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
ONMCaHUE MPU3HAKOB IMPOTEKAHUS XUMHUUYECKUX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/IeNieHus CMECeil: ¢ MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE,
BbITIApUBAHUE, AUCTWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopoa — 3jaeMEHT U MpOCTOe
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl
MOJIyYEHHUsT KHUCIOpoJa B JabopaTopud U HpombllieHHOCTH. Kpyrosoport
KHciopoaa B mpupoje. O30H — alioTponHas MOAU(PUKAIUS KUCIOPOaa.



TemoBoll 3P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUIICHHE TapHUKOBOTr0 3 ekTa, pa3pynieHue 030HOBOTO CIIOSI.

Bopopon — »snemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojsie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBa, MPUMEHEHUE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Oduznueckue CcBoMcTBa BOAbl. Boma kak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YeloBeka. KpyroBopoT Bojabl B MPHUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Kimaccuduxanus
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanus. Knaccudukanuss oOCHOBaHMH: MIENOYM U HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHui. PU3MUYECKME U XUMHUYECKHE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. Ousunveckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[TonyyeHne KUCOT.

Conu. Homenknarypa comneil. @uszndeckre U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue conen.

['eneTnyeckas cBA3b MEXKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEETICHUE COAEPKAHUS KUCIOPOa B BO3/YXE, MOJIyUYEHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHus ropeHust (mokapa), O3HAKOMJIEHHE C oOpa3llaMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpPAHHME, pACMO3HABAaHWE W H3YyUCHUE
CBOMCTB Bojiopoja (rOpeHHe), B3auMojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BUICOMATEPUAIIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIENO0BAaHUE OCOOCHHOCTEM pPACTBOPEHUS BEILIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C METAJLUIAMU
(HatpuieMm ©  KaiblieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIECOMATEPHUAJIOB),
uccieoBaHue 00pa3lOB  HEOPraHMYECKUX BEIIECTB PAa3MYHBIX  KJIACCOB,
HaOJI0/IeHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PACTBOPAX KUCJIOT U IIEJIOYEH,



uzydyeHue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KHCJIIOT C MeETaulaMH, pPEakUMi HEUTpaIn3aluy, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeTajula IPYTMM M3 pacTBOpPA COJIA, PEIICHHE
AKCIIEPUMEHTAJBHBIX 3aJlad N0 TeMe «BaxkHehlune KIacChl HEOPraHUYECKUX
COCMHECHUIN.

IHepuonnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PeaKIIUU

[lepBble MOMBITKU KIaCCU(MUKAIUN XUMUYECKUX 3JieMeHTOB. [loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cuctemMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepuonnueckoit cuctembl xuMmuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuonas
U rpynnbl. DU3NYECKUN CMBICT MTOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoin cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosiokeHuro B [lepuonnueckoii cucreme /. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIIaM U EPUOJaM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoi CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHs Hayku W npaktuku. [[. V. MennpeneeB — y4yé€Hbl U
rpaXkJaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
IIponiecchl okucaeHus U BocCTaHOBIEHUA. OKUCIUTENU U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHHs, COeTUHEHUS).

Mexcnpeomemunie ceéasu

Peanuzanus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYILIECTBIISIETCS. 4epe3 HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX



MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIH (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHaW3, CHUHTE3, KiIaccudukanus, TMEePUOTUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJIEIb, SIBIICHHUC.

dusnka: wMaTtepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIIHUII,
W30TOIBI, PAMOAKTHBHOCTH, MOJIEKYNA, JCKTPUUYCCKUN 3apsl, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ras, (PM3UYCCKUE BEIMYUHBI, STUHUIIBI
U3MEpEHUs, KOCMOC, TUTaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'ecorpadus: armochepa, rtumpochepa, MHHEpadbl, TOPHBIC TOPOJIHI,
TI0JIC3HBIC UCKOIAeMbIE, TOTLIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemnrecTBo 1 XUMHYeCKAasi peaKIusi

[Tepuonnueckuii 3akoH. [leproanueckas cucTeMa XUMHYCCKUX 3JeMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MCHCHHHU CBOKCTB
XHMHYECKUX DJCMEHTOB TIEPBBIX TpPEX TMEPHOJOB, Kajaus, KajdbllUd W UX
COCIMHCHWIH B COOTBETCTBHHM C TIOJIO)KCHHEM J3JIEMEHTOB B Ilepuoaudeckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHne BeleCTBa: BHUJIbI XUMUYECKON CBSI3H. THIBI KPUCTATIMYECKHUX
PEMIETOK, 3aBUCUMOCThH CBOMCTB BELIECTBA OT THUIA KPUCTAJUTMYECKOW PEIIETKU U
BUJIa XUMUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOICTBA BEIECTB, OTHOCSIIMXCA K pa3IUYHBIM KJaccaM HEOPTraHUYeCKHX
COCIMHEHUM, TeHETHYECKas CBSA3b HEOPTaHMYECKUX BEIIECTB.

Knaccudukaius XuMUYeCKUX peakuii Mo pa3IudHbIM MPU3HAKaM (TI0 YHUCTY
M COCTaBy YYAaCTBYIOIUIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY 3(ddekrty, 1o
M3MEHEHHUIO CTETICHEW OKUCICHUS XMMHUYECKHX AJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U DHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMUUYECKUE
ypaBHEHUS.

[Tonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [lorsTue 0 xumnueckoM paBHoBecun. DAKTOPHI,
BIUSIONIME HA CKOPOCTh XHMHYECKOW PEAKIWH W TOJIOKEHUE XHUMHYECKOTO

pPaBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaxKuum. CocraBnenue ypaBHEHUU

OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIMid ¢  HCHOJIb30BAaHUEM  MeETOJa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIe U C1adble SJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUST peaklMii HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconmanuu. KadecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THAPOIU3E CONEH.

Xumuueckuiit IKCnepumenm:

O3HAKOMJICHME C MOJEJISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura U anamasa), CIOXKHBIX BEIECTB
(x;opua HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS pPa3UYHBIX (PAKTOPOB, HCCIEIOBAHUE DIECKTPOINPOBOJIHOCTH
pacTBOpPOB BEIECTB, MpOLECca AMCCOLMALMU KHUCIOT, IIEJIOYER U COJer
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MAaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TMPOTEKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBanme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIU
(ropeHue, peakiuu pasioKeHHUs, COSTUHEHUS), PaClO3HAaBAaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX pEAKUMM Ha HOHBI, pEILICHUE
JKCIIEpUMEHTAJIBHBIX 3a/a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapakTtepucTuka rajnoreHoB. (OCOOEHHOCTH CTPOECHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMozeiiCTBUE € METAJJIaMH, HEMETa/lIaMH, IejioyamMu). XJIOpPOBOAOPOA.
CosnsHas KUCIIOTa, XMMUYECKUE CBOICTBA, IMOJydYeHUE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA Ha OpPraHU3M YeJIOBeKa. BakHehmue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mias xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHne M (pU3myuecKue CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAUPUKAIINKI KHCIOPOIa
U cepbl. XuMUYEeCKHUe cBoMcTBa cepbl. CepoBOOpPOA, CTpoeHUE, (Pu3ndecKkue u
XUMUYeckre cBorcTBa. OKCHIBI CE€phbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmcioTa, (QuU3HUecKue W XHMHYECKHE CBOWCTBAa (0OmIME  Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeKalnue B OCHOBE MMPOMBIIUICHHOTO CHOC00a TMONYYeHHs] CEepPHOM KHCIIOTHI.
[Ipumenenue cepHoit kuciaoThl. ConM CepHOM KUCIOTHI, KAYECTBEHHAS peaKius Ha
cynbdar-uoH. Haxoxzaenue cepbl U €€ COEOUHEHHN B Tpupojie. XUMHUECKOE



3arps3HEHUE OKPYXKAIOIIeW cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mass xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIECHHs. A30T, pacIpOCTpPaHEHHE B MPHUPO/IE,
dbuzndeckue U XuMu4eckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €T0
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coiam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHEe U XUMUUYECKHUE
cBoiicTBa (0OlIME Kak MpEACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopeHuii. XUMHUYECKO€e 3arpsi3HEHUE OKpYXKalolel cpe/ibl COeTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXW, 3arpsi3HEHUWE BO3JAyxa, MOuYBbl U BOJOEMOB). Docdop,
ajuioTponHbie Mogudukanuu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NIeCKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3oBanue ¢pochartoB B KauecTBe MUHEPATBHBIX YA0OPEHHIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJIEepoj,  aJuIOTPOIHBIE
MoauUKAIMK, PACIpPOCTpaHEHUE B MNpuUpoje, (U3NYECKHE U XUMHYCCKUE
cBoiicTBa. Ancop6uusi. KpyrosopoT yriepoaa B npupojie. OKCUIbl yriiepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpUMEHEHHE. DKOJIOTHYeCKrue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1100aNbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
b dexT. YronbpHas KUCIOTa U €€ CONH, UX (PU3NYecKne U XMMUYECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIC MOHATUS 00 OPraHUYECKUX BEIECTBAX KAK O COCIMHEHHUAX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHE 0 OMOJOTMYECKN BaXKHBIX BEIECTBAX: JKUPaX, OCNKaX, YriieBoJax — U UX
poii B KHM3HHM 4YeJloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usmyeckue M XHMHYECKHE CBONCTBA, TMOJYy4YEHUE U
npumeHenne. CoenuHeHHWss KpeMmHHs B mpupone. OOmme mnpeacTaBieHus 00
okcusie kpemuus (1V) n xkpemuueBoi kuciore. CHUIMKAThl, UX UCIOJIb30BAHHE B
OBITYy, B MPOMBIIIUICHHOCTH. BakHeHIne CcTpouTenbHbIE MaTepHalibl: KepaMuKa,
CTEKJIO, IIeMEHT, OeTOH, kene300eToH. [IpobaeMbl 6€30MacHOTO HCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.



Xumuueckuit IKCnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajJjloreHOB M WX COCJAMHEHUM (BO3MOXKHO MCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMHU  (BO3MOXKHO  HMCIOJIb30BAaHUE
BUJIEOMATEpUAIOB), HAOMIOICHUE TIpoIlecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3y4YCHHE XUMUUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuy Ha Cynbdar-
MOH W HaOJIOJIeHUE TMpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIeOMAaTepuaIoB), o0Opas3amMu a30THBIX U (POCPOPHBIX YIO0OpEHU, MOTyUYECHHE,
coObupaHue, paclo3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHHUS U (PocdaT-uOH U U3yUYEHUE MPHU3HAKOB
UX MPOTEKaHMs, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHOMN a30THON KUCJIOTHI C MEIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YECHUE Moenei
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpaduta, QyiaepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTA3a, MOJyYyeHUEe, cCOOMpaHue, paclo3HaBaHUEe W M3yYEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KAaYeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3y4YEHHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPONYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 o Teme «BakHelIne HeMETaIJIbI U UX COETUHECHU.

MeTansbl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKAa XUMUUYECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnonoxeHus B Ilepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTalioB. MeTainyeckasl CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMUECKas  pemeTka.  DJIEKTPOXUMHUYECKUH  psll
HarnpsHKeHu MeTtamnoB. dusnyeckne ' XUMMUYECKHe CBOMCTBA MeTauioB. OO01ue
CIocOOBI TIONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CrjaBel (CTanb, YYryH, AIOPATIOMHUHHM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBITINIEHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [leproanyeckon cucteMe XMMUYECKHUX
snemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
dusnueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKcuasl u
TUAPOKCUABI HaTpus M Kanus. llpuMeHeHHe IIeOYHBIX METAIOB U HUX
COEIMHEHU.



IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TMOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux siuemeHToB [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HAaX0XJI€HUE B IIpupojae. PU3nuecKkne U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxuelmume coequHeHHs] KalblUs (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CTOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanyueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHJIA U TUPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XHUMHYECKUE CBOMCTBA *kele3a. OKCHIbl, TUAPOoKCcHabl i conn xerne3a (1) u sxenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJA
KaJblIUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KajblUs, aJIIOMUHUS, LIMHKA, KEJe3a
(1) u xenesa (1), meau (1), HaOIIOACHME U ONMKCAHKE MPOLIECCOB OKPAIIMBAHHUS
IUIAMEHM HMOHAMHM HATpus, Kaius M Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 Mo TeMe «BakHeilue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKOIIAA Cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HHM 4elloBeka. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momoinb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkalllel cpenbl (IpeAenbHas TOMycTHMast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemuwie ceéazu

Peanuzamusa MexXnpeaMETHBIX CBSI3€M INPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 HCIOJIb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX



MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHalW3, CHHTE3, KJIacCU(PUKAUSI, TEePUOJUIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPCHHUE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TEXHOJIOTUsI, MaTePUAIIbI.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOMBI, PaJMOAKTUBHOCTh, MOJICKYJIA, DJICKTPUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNPOBOJHUKHY, AMDJCKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHUECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, ColHIIE.

buonorus: dorocuHTE3, NBIXaHHWe, OWocdepa, IKOCHUCTEMA, MHUHEPAIBHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
HOJIC3HBIC UCKOTIaeMbIE, TOTLIHBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIBHOMN JESATEIIBHOCTU B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUIUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIn4HOCTHBIE  pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

[IEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIIENOBATEIbCKOM, TBOPYECKOM M JPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOW MAESTENbHOCTU MPHU
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEAEHUE M TMIOCTYNKA CBOUX TOBAapULIEH C MO3HUINHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABISAIOLIME
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABaTEJIbHbIE MOTHBBI, HANPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATYpPOH, JTOCTYIMHBIMA TEXHHUYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIIOZICHUS TMpaBW O€30MacHOCTH TMpU  OOpalleHUuu C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIEIIHON MPOeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TMOJIyYaeMbI€ MPU W3YYCHUH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS MM B IO3HABATEIIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINT, TUTIOTe3a, (DAKT, CUCTEMA, TPOIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHBIC YUeOHbIC IEUCTBUA (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHUHU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpPOlleCCE TO3HAHHWS TOHATUS (TIPEJAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPEIEIEHHOTO TUMA, IPUOOPETEHUE OIBITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIaeMble 3a/ladyl  HECIO0XXKHBIMU CXEMaMH, JharpamMaMu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOpPTAa HA COCTOSHHE OKpYKarolledl NpupoHON
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIsATh  MOJyYEHHbIE  pe3yjibTaThl  IO3HABATEIbHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTO COTPYJIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JCHCTBHI, OIpENEIeHUEe KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepasibHOW pabodeil mporpamMMoH,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaLIUSIX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECHh
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTh, CTENCHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PAJANYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKUCJCHHUS  JJEMEHTOB B  OMHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHWE MEPUOJANYECKONM 3aBHCUMOCTH CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MeHnneneeBay C UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPeakuuu (M0 YUCIY U COCTaBy YYACTBYIOLIUMX B PEAKLIUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XUMHYECKHX pEAKIUH, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKUHUSIMU IO BBIIOJTHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M OPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMUYECKUX TOHSITHH: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISPHBIA  00BEM,  pPacTBOp,  BIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTaHOBJIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHX TIOHSATUM U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTaHUUYECKUX COCAUMHEHUM, TUI KPUCTALIMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHATUS «rJaBHasg mnoArpynna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsia  sjapa, OOIIee YHUCIO DIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTAaHUYECKUE BEIECTBa,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BEILIECTB, MOATBEpP)KJas OMHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHSA pEaKIil, TMOATBEPKAAOIINX CYIIECTBOBAaHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUECKON PEaKIIHu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYMHHO-CIIEICTBEHHBIX CBSI3€M — 11 M3Y4YEHHUS CBOMCTB BEIECTB H
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KNIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmabl Beero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paszgea 1. IleppoHavasibHble XUMHYECKHE MIOHATUHSA
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacTraBuTe/ M HEOPraHN4ecKNX BelecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [{OK
2.4 . 11 1 1
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguyeckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XUMHUYECKUX AemeHToB /. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
X 3b.
' et https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC pCaKHI/II/I
bu6morteka [IOK
1
Hroro no paseny > https://m.edso0.ru/7f41837c
PesepBHOE BpeMst 3 bubmorera [JOK
p p https://m.edsoo0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
HaumMeHoBaHMe pa3aesioB M TeEM (uudposBbie)
Ne n/mm P KoHTpoJbHbI IIpakTH4eckue op
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
e padoThl padoThI
pecypchbl
Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUA
[ToBTOpenue u yriuyoieHue 3HaHUH bubmorera [JOK
11 P vy 5) 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX pa3/esioB Kypca 8 kiacca 6
bu6moreka [IOK
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX
1.2 N 4 https://m.edsoo.ru/7f41a63
peaxmuii
6
DNEeKTPOIUTHYECKAs TUCCOLUAIUS bubmorera [IOK
1.3 ) 8 1 1 https://m.edsoo.ru/7f41a63
XUMUYECKUE PEeaKlIUU B pacTBOpax 6
Hroro mo pazgeny 17
Pa3znena 2. HemeTa/JILI M X COeANHEHHUS
bu6mmoreka [JOK
OO01as XxapakTepuCTUKa XUMUYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a63
anemeHToB VIIA-rpynmel. ["agorenst 6
OO01as XxapakTepUCTUKa XUMUYECKHX bubnunoreka [JOK
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COCIMHEHUS 6
OO11ast XapakTepUCTUKAa XMMUYECKUX bubnuorexa [IOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1 https://m.edsoo.ru/7f41a63
COCIUHEHUA 6



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

OO01mas XxapaKTepUCTUKA XUMUIECKIX bubnuorexa [JOK
24 anemeHToB |VA-rpynnsl. Yrieposn u 8 https://m.edsoo.ru/7f41a63
KPEMHHU U UX COCAVNHEHUS 6
Wroro mo pazueny 25
Pasnen 3. Merasiibl U MX COeIMHEHUS
bubmmoreka [{OK
3.1 OO0mue cBo¥cTBa METAIIOB 4 https://m.edsoo.ru/7f41a63
6
bu6moreka [IOK
3.2 Baxkneime MeTaJUIbI 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro mo pazueny 20
Pasznen 4. Xumus v OKpy:Kamomas cpeia
bu6mmoreka [IOK
4.1 BemectBa 1 MmaTepuainbl B )KM3HU YEIIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Uroro no pazneny 3
bu6mmoreka [JOK
PesepBHOE BpeMst 3 https://m.edso0.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

8 KUIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Jara
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTHyeckue | H3YUE€HH
n/n Beero o0pa3oBaTe/ibHbIE
padoTsbI padoThI A
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 04.09.202 bubmmoreka [{OK
yenoBeka. Tena u BelecTna 4 https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOAAX TO3HAHMS B XUMHUH 1 05.09.202 bubmorera [JOK
g 4 https://m.edsoo.ru/ff0d227e
[IpakTnueckas padorta Ne 1 «IIpaBuiia
paboTHI B TaOOPATOPUU U TIPUEMBI 11.09.202 bubmuorexa [JOK
3 1
oOpareHus ¢ 1abopaTOPHBIM 4 https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa 1 cMecu. CriocoObl 1 12.09.202 bu6mmoreka [IOK
pa3aesieHust cMecei 4 https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenue cmeceii (Ha mpuMepe 1 18.09.202 bubmmorexa [IOK
a . p p 4 https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
5 ATOMEL ¥ MONEKVILL 1 19.09.202 bubmuoreka [JOK
4 4 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 25.09.202 bubnuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX 3JIEMECHTOB 4 https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CII0KHBIE BEIIECTBA 1 26.09.202 bubmorexa HOK
P B 4 https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YUEHUE 1 01.10.202 Bubmmorexa LIOK
YIP ya 4 https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

10 Xumudeckas popmysia. BareHTHOCT 02.10.202 bubamorexa LOK
pMyJIa. 4 https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. 08.10.202 bubnuorexa [JOK
OTtHocuTeNnbHAsE MOJIEKYJISIpHAs Macca 4 https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J11 XUMHYECKOTO 09.10.202 bubmmoreka [{OK
JJIEMEHTA B COCTMHEHUHN 4 https://m.edsoo.ru/ff0d350c
13 Konunuectso BemniectBa. MoJib. 15.10.202 bubmmoreka [IOK
Momnspras macca 4 https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE SIBJICHUA. 16.10.202 bubmuorexa [JOK
XHUMHUEcKash peaKus 4 https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycioBHs MPOTEKAHUS 22.10.202 bubnuoreka [IOK
XUMUYECKUX PEAKIUI 4 https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MacChl BEIIECTB. 23.10.202 bubmuorexa [JOK
16
XUMHUYECKUE YPABHEHUS 4 https://m.edsoo.ru/ff0d3b88
Brruncnenus koJimyecTBa, Macchl
17 BEILECTBA 10 YPABHEHUSAM XMMUYECKUX 06.11.202 Bubmmorexa [IOK
m . P 4 https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanus XaMU4ecKuX peakiuii
18 T — 12.11.202 bubnuoreka [JOK
8 > P ’ 4 https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBlii-
19 SHICTOnemiCT. OBoGMeHHE I 13.11.202 bubmuoreka [JOK
H AHCT. Hul 4 https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3aIus 3HaHUH
20 KonTponpHas padota Nel mo teme 19.11.202 bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN 4 https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecsk razoB. CoctaB 20.11.202 bu6mmoreka [JOK



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

Bo3ayxa. Kucnopon — sneMeHT u 4 https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
DU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KUCIIOpoia (peaKuy OKUCIICHHST 26.11.202 brbmmorexa LOK
PoAa (peaidt ’ 4 https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOpl MostyueHust KUCIopoia B
23 71a60paTOPHH U MPOMBIIIIIEHHOCTH 27.11.202 brbmmorexa [OK
patTop P ' 4 https://m.edsoo.ru/ff0d497a
[IpumeHeHnue kucnopoaa
TenoBoit 3¢ ekt xumMuueckoin
24 peaKkuuu, MOHSITHE O 03.12.202 bubmuorexa [JOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- U 4 https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
Tonnuso (He(dTh, Yrojab U METaH).
25 3arps3HeHue BO3/LyXa, CiocoObl €ro 04.12.202 bubamorera LOK
p yxa, 4 https://m.edsoo.ru/ff0d4c4a
MpeI0TBpaIleHuUs
[Ipaktrueckast pabota Ne 3 o Teme
26 «Ilonyuenue u cobMpanue KHCIOPOaa 10.12.202 bubmorera [IOK
v . P poaa, 4 https://m.edsoo.ru/ff0d4ae2
W3Y4EHHUE ero CBOMCTB»
97 Bonopon — snemeHT u nmpocToe 11.12.202 bubnuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe 4 https://m.edsoo.ru/ff0d4dd0
28 dOu3nyecKkrue U XUMUYECKHUE CBOMCTBA 17.12.202 bubnuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa 4 https://m.edsoo.ru/ff0d4dd0
18.12.202 bu6mmoreka [JOK
29 [ToHsaTHE O KHCIIOTaX U COJISIX
4 https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHus: BOAOPOIa B 24.12.202 bubnuoreka [JOK
nabopaTopuu 4 https://m.edsoo.ru/ff0d4dd0
31 IIpaktuyeckas padora Ne 4 o reme 25.12.202 bubnuoreka [IOK
«ITomyuenue u cobupanue Bo10po/a, 4 https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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HU3yYEHHUE ETO CBOMCTB)

39 MonsipHblii 00bEM Ta30B. 3aKOH 14.01.202 bubnuorexa [JOK
ABoraapo 5 https://m.edsoo.ru/ff0d542e
Brrunciienus 00b€Ma, KOJIMYeCTBa

33 BEIIIECTBA ra3a Mo ero U3BECTHOM 15.01.202 bubmorexa LHOK

. n Y 5 https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UJIH 00BEMY
Brruucnenust 00€MOB ra3oB 1Mo

34 ABHEHHIO PEaKIMU Ha OCHOBE 3aKOHA 21.01.202 bubmorexa HOK
P . peartt . 5 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B

35 DU3NYECKUE U XUMUYECKUE CBOMCTBA 22.01.202 bubmuorexa [JOK
BOJIbI 5 https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [lonstie 06 28.01.202 bubnuoreka [IOK
WHJIMKATOpax 5 https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HachleHHbIe

37 u HiHaCI)IleeHHBIIe) acTBOPBI MH;CCOBaSI 29.01.202 bubamorera LOK

p PEL 5 https://m.edsoo.ru/ffod5b40
JI0JIsl BEIIECTBa B pacTBOpE
[IpakTrueckast pabota Ne 5 o Teme

38 «IIpurotoBneHue pacTBOPOB ¢ 04.02.202 bubnuorexa [JOK
onpeaeIEHHON MacCOBOM 10Jei 5 https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY

39 KonTtponsnas pabora No2 mo teme 05.02.202 bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» 5 https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, KiaccupuKanus, 11.02.202 bubnnoreka [JOK
HOMEHKJIaTypa 5 https://m.edsoo.ru/ff0d664e
[Tomyuenne u XuMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 12.02.202 Bu6mmorexa LIOK

’ P 5 https://m.edsoo.ru/ff0d664e

OKCHJIOB
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42 OcHoBaH#usI: COCTaB, KIaccuUKaIms, 18.02.202 bubnuorexa [JOK
HOMEHKJIaTypa 5 https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMHUYECKUE CBOKCTBA 19.02.202 bubnuorexa [JOK
OCHOBaHMI 5 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukaus, 25.02.202 bubnuorexa [JOK
HOMEHKJIaTypa 5 https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne u XUMHUYECKHE CBONCTBA 26.02.202 bubnuorexa [JOK
KHCIIOT 5 https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ib}i 0T )eHI/ISI XI/IMI/IqZSKI/Ie 04.03.202 bubmorexa [TOK
Ny YHCHI, 5 https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME 05.03.202 bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 5 https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas cBs3b MEXKY KilacCaMu 11.03.202 bubnuorexa [JOK
HEOpPraHWYECKUX COCAMHEHUM 5 https://m.edsoo.ru/00ad9a50
. 12.03.202 bu6mmoreka [JOK
49 O06o00meHNEe B CHCTEMAaTH3alKs 3HAHUT 1
5 https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
. 18.03.202 bu6mmoreka [JOK
50 OCHOBHBIE KJIACChI HEOPTaHUYECKUX
. 5 https://m.edsoo.ru/00ad9ela
COCIUHCHHI
[TepBbie OTBITKH KIacCU(pUKAITIU
19.03.202 bu6mmoreka [JOK
51 XUMHYECKHUX 3yIeMeHTOB. [lonsaTue o
5 https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX SJIEMEHTOB
Ilepuoauyeckuii 3aKOH U
52 Hepnoﬂp{qecxaﬂ CHUCTEeMa XMMHUYECKUX 02.04.202 bubmorexa HOK
pHOR 5 https://m.edsoo.ru/00ada52¢

anemenToB /. 1. Menneneepa
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53 ebOMLL FOVIEL OV 08.04.202 bubnuorexa [JOK
PHOZEL, TPYHIEL HOATPYH 5 https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. CocTaB aTOMHBIX 09.04.202 bubnuoreka [JOK
snep. M3oTonsl 5 https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
. 15.04.202 bubnuoreka [JOK
55 aTOMOB 251eMeHTOoB [lepnonnyeckoit
5 https://m.edsoo.ru/00ada6hc
cucremsl JI. 1. Menaeneena
XapakTepucTuka XUMHUUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B 16.04.202 bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. 5 https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepronnueckoro 3aKoHa s
57 pa3BuTHUA HayKu U npaktuku. . 1. 22.04.202 bubnuoreka [IOK
MenneneeB — y4EHBIHN, MEIaror u 5 https://m.edsoo.ru/00ada96e
rpaXKJaHuH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB 23.04.202 bubmuorexa [JOK
XUMHUYECKUX DJIEMEHTOB 5 https://m.edsoo.ru/00adaab8
59 HoHHas XuMUYECKas CBA3b 29.04.202 Bubmmorexa LIOK
5 https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas 30.04.202 bubnuorexa [JOK
CBSI3b 5 https://m.edsoo.ru/00adaab8
KoBaneHntHas HenossipHasi XuMHUYECKast 06.05.202 bubnunoreka [JOK
61
CBSI3b 5 https://m.edsoo.ru/00adaab9
62 CremerE OKHCCHI 07.05.202 bubmuoreka [JOK
5 https://m.edsoo.ru/00adae28
OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC 13.05.202 bubnunoreka [JOK
63
peakuuu 5 https://m.edsoo0.ru/00adb076
64 OKHCIIUTEIN B BOCCTAaHOBUTEIN 14.05.202 bu6mmoreka [JOK
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5 https://m.edso0.ru/00adb076
65 KonTtposnesHas padota Ne4 o teme 1 20.05.202 bubnuorexa [JOK
«Ctpoenue aroma. XUMHUYECKask CBS3b» 5 https://m.edsoo.ru/00adb486
66 PesepBHblIi ypoK. 0606?1eHI/Ie U 1 21.05.202 bubnuorexa [JOK
cucTeMaru3anus 3HaHUH 5 https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IeHNE U 1 bubnnorexa [JOK
cucTeMaTu3anus 3HaHUH https://m.edso0.ru/00ad9ch2
68 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CHUCTEeMaTH3alns 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9A KJIACC

KonuuecTBo yacoB DJIeKTPOHHBbIE
Jara

Ne uudposbie

Tema ypoka Konrpoabubie | IlpakTuyeckue | H3YUC€HH
n/n Bcero o0pa3oBaTe/ibHbIE

padoTsbI padoThI A
pecypchl

[Iepnoanueckuil 3aK0H.

1 [Tepuoanueckas cucrema 1 03.09.202 bubmmoreka [{OK
XUMHUYECKUX AemMeHToB /l. 1. 4 https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU BuG 1OK

HOJIMOTEeKA
2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 05.0.2024
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MMEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 10.09.202 bubmuorexa [JOK
HEOpPraHUYECKUX BEIIECTB 4 https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckoil CBS3U U THIIEI 1 12.09.202 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK 4 https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

. 17.09.202

5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1 4
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiiacca»

5 Knaccudukanus XuMuaeckux 1 19.09.202 bubnnoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM 4 https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakuuu. [ToHATHE O TOMOI€HHEIX U 1 24.09.202 bubmmorexa [JOK
PEAKIHiL. 4 https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[ToHsiTHE 0 XUMHUYECKOM PAaBHOBECHH.

8 @DakTOPHI, BIUSIOLIME HA CKOPOCTh 1 26.09.202 bubmmorexa [IOK

PEL, P 4 https://m.edsoo.ru/00adc28c

XHUMHUYECKOU pPCaKuun U MOJIOKCHUC
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XUMHUYCCKOT'O PABHOBCCHUA

XJiopa

9 OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIC 01.10.202 bu6mmoreka [{OK
peakuuu 4 https://m.edsoo.ru/00adcade
Teopust 3NEKTPONUTHYECKON
10 mucconranvu. CUIbHBIE U Ca0ble 03.10.202 bubnmorexa LHOK
’ 4 https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 HonHble ypaBHEHHUS PeaKIInit 08.10.202 bubmorexa HOK
¥p peakit 4 https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHH B CBETE TPEACTaBICHUI 10.10.202 bubmorexa [TOK
pvﬂ 4 https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 DEICTABTCHITI 06 15.10.202 bubmuorexa [JOK
et . 4 https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 IonsTHE O THAPOIU3E CONEH 17.10.202 bubmorera [IOK
P 4 https://m.edso0.ru/00add9d4
15 O06o00IIeHNE B CHCTEMAaTH3aLIH 22.10.202 bu6mmoreka [JOK
3HAHUH 4 https://m.edsoo.ru/00addd12
[IpakTuueckas padota Ne 1.
16 «Pelenne 3KCneEPUMEHTATBHBIX 24.10.202 Eubmorexa HOK
p 4 https://m.edsoo.ru/00addbfa
3aa4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOJIUTUYECKAS TUCCOLIMALUAS 07.11.202 Bubmorexa OK
p ’ 4 https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX»
OO1as XxapakTepucTUKa raJloreHoOB.
18 XuUMHUECKUE CBOIICTBA HA IIPUMEDE 12.11.202 bubmmorexa [IOK
p p 4 https://m.edsoo.ru/00addfe2
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Xnoposogopoa. ComsHast KHCIIOTa,

19 XHMHUYECKHE CBOUCTBA, TOJyYEHUE 14.11.202 bubmmorexa HOK
’ v ’ 4 https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyueHne CONTHON KUCITOTHI 19.11.202 bubmorexa HOK
YHCHEE 6077 ’ 4 https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHYECKUX PEAKIHi, €CIIU OJUH U3 21.11.202 brbmmorexa [OK
PCAKITH, a 4 https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB 26.11.202 bubmuorexa [JOK
VIA-rpynmst 4 https://m.edsoo.ru/00ade64a
ATOTpOTIHBIE MOTU(UKAITUU CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN 28.11.202 bu6moreka [IOK
B Ipupoie. XMMUYECKHE CBOMCTBA 4 https://m.edsoo.ru/00ade64a
cepsl
24 CepoBo10pO, CTPOCHHE, 03.12.202 bubmuorexa [JOK
(br3HYecKre U XUMUYECKUE CBONCTBA 4 https://m.edso00.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
9 05.12.202 bubnuoreka [IOK
25 (bu3UYeCcCKre U XUMHUYECKUE CBOMCTBA,
4 https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKIUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 IIOJIyYE€HUS CEPHOM KUCIIOTBI. 10.12.202 bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE 4 https://m.edsoo.ru/00adec8a
OKpYXarollel cpeabl COETUHEHUAMU
cepbl
97 Brranciienue MaccoBoit 10711 BbIXOa 12.12.202 bubmuoreka [JOK
MPOYKTa peaKiuu 4 https://m.edsoo.ru/00adec8a
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OOm1ast XxapaKTepUCTHUKA HIIEMEHTOB

28 VA-rpynisl. A30T, paclipocTpaHeHHE 17.12.202 bubnuorexa [JOK
B IIpHUpoJe, (pU3NIecKue u 4 https://m.edsoo.ru/00adeea6
XUMHUYECKUE CBOMCTBA
AmMHEaK, ero pu3nIecKue u
29 XHMHYECKHE CBOUCTBA, MOJyIEHHE U 19.12.202 bubmorexa HOK
’ v 4 https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonydeHne aMmmMuaKa, U3y4eHUe ero 24.12.202 brbmmorexa [OK
T ek 4 https://m.eds00.ru/00adf180
CBOWCTBY
31 A3oTHas KucioTa, e€ pusnueckue u 26.12.202 bubnuoreka [IOK
XUMUYECKHE CBOWCTBA 4 https://m.edsoo.ru/00adf306
Hcnonps3oBaHne HUTPATOB U COJIEH
aMMOHHUS B KQUECTBE MUHEPATBHBIX
39 oBperHiL. XIMIecKoe 09.01.202 bu6mmoreka [IOK
yA00P ' . 5 https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPY)KAIOIIEH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
®Pocdop. Okenn pochopa u
33 (bocg)o pHa;I KHCHH(E))Ta (l)(l)PI;)BH(‘I\giKHe u 14.01.202 bubmmorexa [TOK
P o 5 https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B
34 KauecTBE MUHEPaIbHBIX YAOOpEHUH. 16.01.202 bubnunoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl 5 https://m.edsoo.ru/00adfc20
dhocharamu
Yrnepon, pacnpocTpaHeHUE B
35 npu g e E)I/Iml?{ecxl;e U XUMHYECKHE 21.01.202 bubmorexa LIOK
P P He 5 https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcunpl yriaepona, ux Gpusnueckue u 23.01.202 bubnuoreka [IOK
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XUMHYECKHE CBOMCTBA. 5 https://m.edsoo.ru/00adfebe
DKosorndyeckue mpoOIeMsl,
CBsI3aHHBIC ¢ OKcH0M yriepoza (1V)
37 VrobHast KHCIIOTa U €€ COJH 28.01.202 bubmorexa HOK
5 https://m.edsoo.ru/00ae006¢c
[IpaxTnueckas padota Ne 4 o Teme

38 "[Tomyuenue yriaekucioro rasa. 30.01.202 bubnuorexa [JOK
KauecTtBenHnas peakuus Ha kapOOHaT- 5 https://m.edsoo.ru/00ae027e
HoH"

[TepBoHavaNbHBIE TIOHATHS 00
39 OPraHWYECKHUX BEIIECTBAX KAK O 04.02.202 bubmorexa LOK
P 5 https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 KpeMuuii 1 ero coeinHeHus 06.02.202 bubmorexa [TOK
P A 5 https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

41 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME 11.02.202 bubmuorexa [JOK
«BaxHelmue HeMeTauIbl U UX 5 https://m.edsoo.ru/00ae0bf2
COEJIMHEHUS
KontponpHas padota Ne3 o teme

. 13.02.202 bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
5 https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
AJIEMEHTOB — METAJUJIOB.

43 Merainueckas CBsI3b U 18.02.202 bubmuoreka [JOK
MeTaJUIMYECKasi KpUCTaUIMIeCcKast 5 https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METaJJIOB

44 XUMHYCCKHE CBOMCTBA METAJIJIOB. 20.02.202 bu6mmoreka [JOK
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DIEKTPOXUMHUYECKUN P 5 https://m.edso0.ru/00ael1156
HaIPSHKEHUH METaJUIOB
OOmre cnocoObl MOTyYeHUs
mertauioB. Ciuiasel. Berauciienus mo
45 ABHEHHUSM XMMUYECKUX PEaKIuii 23.02.202 brbmmorexa LOK
yp PeaKIuH, 5 https://m.edso00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
MIPUMECH
46 [ToHsITHE O KOPPO3UN METAILIOB 27.02.202 bubmmorexa [TOK
pp 5 https://m.edsoo.ru/00ael278
04.03.202 bu6moreka [IOK
47 €JIOYHbIE METaJLIbI
m 5 https://m.edsoo.ru/00ael4b2
OKCHUIBI U THAPOKCUABI HATPUS U bubanorexa IIOK
48 g APOKCHAG! HATp 06.03.2025 nosmotexa I
KaJIus https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMETBHBIE METAILITBI — 11.03.202 bubnuorexa [JOK
KaJIbIIMA U Maroui 5 https://m.edsoo.ru/00ael5e8
50 BaxxHeiilre coeuHeHNs Kb 13.03.202 bubmmorexa [OK
a H 5 https://m.edso0.ru/00ael5e8
51 O0001IeHre U cUCTEMATU3 AL 18.03.202
3HAHUN 5
52 JKEcTKoCTh BOABI M CIIOCOOBI €& 20.03.202 bu6mmoreka [JOK
YCTpaHEHHUS 5 https://m.edso0.ru/00ae1886
IIpaktuueckas padora Ne 6 mo teme
53 ")IIZéCTKOCTL BOpLI U METOJIbI €8 03.04.202 bubmiorexa LIOK
| 8 A 5 https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
08.04.202 Bbubaunorexa [IOK
54 AroMuHUI 1
5 https://m.edsoo.ru/00aelc64
55 AmdoTepHble cBOICTBA OKCHIA U 10.04.202 bubnuoreka [IOK
TUAPOKCHIA 5 https://m.edsoo.ru/00aelc64
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56 Keneso 15.04.202 bubnuorexa [JOK
5 https://m.edso0.ru/00ae1d86
57 Oxcupl, THAPOKCHUIBI U COJIU JKEJIe3a 17.04.202 bubnuorexa [JOK
(1) u xenesa (111) 5 https://m.edsoo.ru/00ae35e6
58 O060011IeHNe 1 CHUCTEMAaTH3AIUS 22.04.202
3HAHMI 5
[IpaxTnueckas padorta Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME 24.04.202 bubnuorexa [JOK
«Baxnenmme MeTauibl 1 UX 5 https://m.edsoo.ru/00ae3de8
COEJIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU 29.04.202 bubnuoreka [IOK
COAEPKUT MpUMecH. Beruucienus 5 https://m.edso0.ru/00ae1750
MaccoOBOM JOJIU BBIX0/1a TPOIYKTa
peaxkuuu
61 O060011eHre U cucTeMaTu3alus 06.05.202
3HaHUU 5
KontponpHas padorta Ned4 o teme
. 13.05.202
62 «Baxnelimue MeTauIbl 1 UX s
COEIMHEHUS
63 BemectBa u maTepuaisl B 15.05.202 bubnnoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA 5 https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE 20.05.202 bubnunoreka [JOK
OKpY’KaroIlen cpeJibl 5 https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 22.05.202 bubnuoreka [IOK
9KOJIOTHYECKUX MPoOIeM 5 https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o01IeHNE U bubnuorexa [IOK
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CUCTEMAaTU3alus 3HaAaHUI

https://m.edsoo0.ru/00ae0d0a

67 PezepBubiit ypok. O0o0IeHNE U 1 bubnuorexa [JOK
CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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95 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoiasbnbie | IlpakTuyeckue
n/n Bcero u3ydyenusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
[Iepnoanueckuil 3aK0H.
[Tepuonnueckas cucrema b K
1 pHOA 1 02.00.2024 | Promorerallo
XUMHUYECKUX AemMeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU Eufs 1OK
nonmoTexa
2 CBOMCTB XUMHUYECKHX DJICMCHTOB 1 06.09.2024
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
Knaccudukanus n HoMeHKIIaTypa bubmuorexa [JOK
3 Puican P 1 09.09.2024 1
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bupl XuMUYeCKOM CBA3U U TUIIBI bubmuoreka [JOK
4 A . 1 13.09.2024 1
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHuM 1 1 16.09.2024
OCHOBHBIX Pa3/ieJioB Kypca 8 Kiaccay
5 Knaccudukanus XuMuueckux 1 20.09.2024 | bubmuoteka [{OK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN Bu6 10K
nonuorTeka
7 eakiuu. [IoHsITHE O TOMOTE€HHBIX 1 1 23.09.2024
peaxtl https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKIMIX
8 IlouaTHe 0 XUMHUYSCKOM 1 27.09.2024 | bubmmoteka [IOK
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paBHOBecuU. DAKTOPBI, BIMSAIOIINE
Ha CKOPOCTb XUMHUYECKOU PEAKLIUU U
IIOJIOKEHNE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/00adc28¢c

OKHCIINTEIBHO-BOCCTAHOBUTEIILHBIC

bub6mmoreka [{OK

9 30.09.2024
peakuuu https://m.edsoo.ru/00adcade
Teopust 3EeKTPOIUTHIECKON
10 I[I/IC(IJ)OIII/IaIII/II/IpCI/IJ'H:HI)Ie U cia0ble 04.10.2024 bubnmorera [TOK
’ o https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrle ypaBHeHUS peakiui 07.10.2024 bubmmorexa [OK
M p e https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
OCHOBAaHUH B CBETE IIPEICTABICHUN bub6anorexa IIOK
12 pelt 11.10.2024 | Duomorerall
00 2JIEKTPOJIUTUUECKOU https://m.edsoo.ru/00add5d8
IUCCOLINALINHT
XHUMHUYECKHE CBOMCTBA COJIEH B BuG 1OK
nOInoTEKA
13 CBeTe IIpeACTaBIECHUI 00 14.10.2024
pea . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
bu6mmoreka [IOK
14 ITonsarue o ruaponnse conen 18.10.2024
AP https://m.edso0.ru/00add9d4
O0001IeHNE U cCUCTEMATU3 AU bu6 K
15 Hf H 21.10.2024 | DHoamorexa O
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1. Eu6 OK
16 «PernreHne 3KCeprUMEHTaTbHBIX 25.10.2024 nommoteka I
https://m.edsoo.ru/00addbfa
3a1a9»
Kourponbsaas pabora Ne2 o teme
p p bu6mmoreka [JOK
17 «INEeKTPOJIUTUYECKAS TUCCOLIUALINSL. 08.11.2024

XHMHYECKHUE pCaKknuu B paCTBOpaAX»

https://m.edsoo.ru/00addecO
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OO01mas XxapakTeprucTUKa raJIoreHOB.

bu6mmoreka [IOK
18 XUMHUUYECKHEe CBOMCTBA HAa IPUMEPE 11.11.2024
puMep https://m.edsoo.ru/00addfe2
xJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XUMHUYECKHE CBOMCTBA, MOJyUYCHHUE 15.11.2024 bubmmorera [JOK
» HOIYH ’ o https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpaxTnueckas padota Ne 2 o Teme
20 «[TonmyueHne CONSTHON KUCIOTHI 18.11.2024 bubmorexa HOK
YR com ’ o https://m.edso0.ru/00ade348
W3y4YCHHE € CBOWCTBY
Berarcnenus o ypaBHEHUAM
21 XUMHYECKNX PEAKIINI, €CITH OMUH U3 22.11.2024 bubmorexa LOK
p ’ a o https://m.edso0.ru/00ade488
peareHTOB J1aH B U30BITKE
OO0mas xapaKTepHCTHKA 3JIEMEHTOB bu6moreka [IOK
22 . P P 25.11.2024 1
VIA-rpynms https://m.edsoo.ru/00ade64a
AToTpOoTIHBIE MOTU(UKAITUN CEPBI.
Haxoxnenue cepbl U €€ coeTMHeHUN bubmuorexa [JOK
23 A P 'H\, 29.11.2024 1
B IpupoJie. XMMUYECKHE CBOKMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoI0opo/I, CTPOCHHE, bu6mmoreka [IOK
24 p HOPOZ, CTP . 02.12.2024 1
(bu3HYecCKre 1 XUMUYECKHUE CBOKCTBA https://m.edso00.ru/00ade802
Oxkcunpl cepbl. CepHast KUCIOTA,
bubmuoreka [JOK
25 (bM3UYECKUEe U XUMHUYECKUE 06.12.2024
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XHUMHUYECKUE PEAKINH, JISKAIINEC B
OCHOBE MIPOMBIIIJICHHOTO criocoba B LOK
. nonroTeKa
26 MIOJIy4EHUS CEPHOM KUCIIOTHI. 09.12.2024

XUMHUYECKOE 3arps3HEHUE
OKpYXarollel cpeabl COETUHEHUAMU

https://m.edsoo.ru/00adec8a
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cepsl

Briuucienne MmaccoBOM OJIU BBIXOAa

bu6mmoreka [{OK

27 13.12.2024
MIPOAYKTA PEAKIINH https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB
VA-rpynnel. A30T, b K
28 pyn 16.12.2024 | DOmmorexa O
pacnpocTpaHeHue B IPUPOJIE, https://m.edsoo.ru/00adeea6
(u3HUecKre U XUMUYECKUE CBOMCTBA
AmMuak, ero ¢usnyeckue u Bu6 1OK
HOJINOTEKA
29 XUMHYECKUE CBOMCTBA, IIOJIyUYCHHE U 20.12.2024
v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padota Ne 3 o Teme Bu6 10K
HOJIMOTEeKA
30 «[Tomyyenne aMMuaka, H3y4eHNe €ro 23.12.2024
. 7 o https://m.edso0.ru/00adf180
CBOWCTBY»
A3oTHas kucnoTa, e€ pusndeckue u bubmnoreka IJOK
31  ¢€ ¢ 27.12.2024 | Duommorera If
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHuE HUTPATOB U COJIEH
aMMOHHSI B KaUe€CTBE MUHEPATIbHBIX Eu6 1OK
nonmoTexa
32 00peHunii. XUMUYECKOE 28.12.2024
yAobp . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoLIeH cpebl
COEIMHEHUSIMU a30Ta
dochop. Oxcun dbochopa u
33 (1)00((11))0 pHa}I KI/ICJ'I((l))Ta (bCI)I/rI)BI/I(‘{\QEKI/Ie u 10.01.2025 bubmorexa HOK
p N o https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIyUYeHUE
Hcnonws3oBanue docdaToB B
KadyecTBe MUHEPAIBbHBIX YI0OpEHUH. b K
34 P VYII P 13.01.2025 nommoreka 11O
3arpsi3HeHue NPUPOJHON CpeEIb https://m.edsoo.ru/00adfc20
dbocdaramu
35 VYraepo, pacipocTpaHEHHUE B 17.01.2025 | bubnuoreka [IOK
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npupoje, GU3nYecKre 1 XUMHUECKUE
CBOICTBa

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

Oxkcunpl yriaepoja, ux Gpusndeckue u
XUMHYECKHUE CBOUCTBA.

bubmmoreka [{OK

36 20.01.2025
DKOJIOTHYECKHE MTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcH0M yriepoza (1V)
bubmmoreka [{OK
37 YronpHas KUCIOTA U €€ COon 24.01.2025
https://m.edsoo.ru/00ae006¢
[IpaxTnueckas padota Ne 4 o Teme
"TTomydeHHE YIIIEKUCIIOrO ras3a. bubanorexa IIOK
38 YHCHHE YT 27.01.2025 | Puomorexa Il
KauecTtBenHnas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
uoH"
[TepBoHavaNbHBIE TIOHATHS 00 Eut 10K
noInoTEKa
39 OpraHUYECKUX BEIECTBAX KaK O 31.01.2025
p m https://m.edsoo.ru/00ae054e
COCTMHECHUSX YTIIepoia
bu6mmoreka [IOK
40 KpeMunii 1 ero coetnHeHns 03.02.2025
p a https://m.edsoo.ru/00ae080a
[IpakTuueckas pabota Ne 5.
Perrenue sxkcrepuMeHTAILHEBIX 3a0a4 bu6 € OK
41 pY A 07.02.2025 | Puomuorexall
no TeMe «BakHeuie HeMeTaJuIbl U https://m.edsoo.ru/00ae0bf2
HUX COCIUHEHUS
KonTtponsnas padota Ne3 no teme Eu6 OK
42 «BaxHuelnne HemeTayUIbl 1 UX 10.02.2025 nbnnotexa 11
https://m.edsoo.ru/00ae0el8
COEIMHEHU S
OO01as XxapakTepUCTUKA XUMUYECKHIX
DIIEMEHTOB — METAILIOB. b K
43 14.02.2005 | PromiorexallO

Merammyeckas CBSI3b U
MCTAJUIMYCCKAA KPpUCTAJUTNYCCKAA

https://m.edsoo.ru/00ae103e
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pemérka. Gu3nyecKre CBOKMCTBA

METAIUIOB
XUMHYECKHE CBOMCTBA METAJLIOB.
44 DIEKTPOXUMUAYECKUM DS, 17.02.2025 bubnmorexa LHOK
P . b R https://m.edsoo.ru/00ae1156
HaNPsDKCHUN METAIIJIOB
O61ue cnocoObl NOTy4YEeHUS
metauioB. CruiaBsl. Beruncinenns no
45 aBHEHUSIM XUMHUYECKUX PEaKIIUI 21.02.2025 bubnmorera [TOK
p p ’ R https://m.edsoo.ru/00ae1156
€CJIA OJIMH U3 PEareHTOB COACPKHUT
MIPUMECH
bu6moreka [IOK
46 TloustTiie 0 KOPPO3UU METAILIOB 24.02.2025
PP https://m.edsoo.ru/00ael278
bu6moreka [IOK
47 €JIOYHBIE METAJUIBI 28.02.2025
1 https://m.edsoo.ru/00ael4b2
OKcHUIBI U THOAPOKCUIILI HATPUSA U Bbu6anorexa IHIOK
48 g AIPOKCHIBI HATP 03.03.2025 | Promuorexall
KaJIus https://m.edsoo.ru/00ael4b2
€JI0YHO3EMEIILHEIE METAJLIEI — bu6 € OK
49 Wenorn y 07.03.2025 | Promuorexall
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
bu6mmoreka [IOK
50 Baxueiime coequHEHNS KaJIbLIU 10.03.2025
a H https://m.edsoo.ru/00ael5e8
O00011IeHNE U cCUCTEMATU3 AU
51 H‘,l H 14.03.2025
3HAHUN
JKEcTKOCTh BOIBI M CIIOCOOEI €8 bu6 K
52 g 17.03.2025 | Puomorexa O
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
ITpaktuueckas padora Ne 6 o teme
53 "}IIZéCTKOCTL BOpLI U METOJIBI €6 21.03.2025 bubmmorexa [IOK
| ! A o https://m.edso0.ru/00aelae8
yCTpaHEeHHs
54 AtoMUHHN 04.04.2025 | bubmuoreka [{OK
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AmMboTepHbBIe CBOIICTBA OKCUIA U bubanorexa LHIOK
55 (b p A 07.04.2025 H
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
56 Keneso 11.04.2025
https://m.edsoo.ru/00aeld86
OxcHapl, THAPOKCHIBI U COJIM JKejie3a b K
57 i\ ap b\ 14.04.2075 nomoreka 11O
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
O00011eHNe U CUCTEMATU3 AL
58 HUI & 18.04.2025
3HAHUUI
[IpakTueckas padora Ne 7.
Pemenue skcnepuMeHTaNbHBIX 33724 bu6moreka [IOK
59 . 21.04.2025
o TeMe «BaxHelIe MeTauIbl U UX https://m.edsoo.ru/00ae3de8
COETMHEHU S
Brruucienus mo ypaBHEHHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
€areHTOB J1aH B U30BITKE WIIH bubmuoreka IJOK
60 p a 25.04.2025 1
COIEPKUT MpuUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIA TTPOTYyKTa
peakuu
O0001IeHrEe U cUCTEMATU3ALIIS
61 Hj H 28.04.2025
3HAHUU
KounTtponbnas pabora Ne4 no teme
62 «Baxuennme MeTayuisl ¥ UX 05.05.2025
COEIMHEHU S
BemiecTBa n maTrepuainl B bubmanoreka K
63 m 1atep 12.05.2025 omuotexa 1O
MOBCEIHEBHOM KU3HHU YEIOBEKa https://m.edsoo.ru/00ae3f50
XHUMHUYECKOe 3arpsa3HeHue bubanorexa K
64 P 16.05.2025 omuotexa 1O

OKpYXarollen cpebl

https://m.edso0.ru/00ae4270
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Posnb xumuu B perieHun bubnuorexa [JOK
1 19.05.2025
05 IKOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. 0606£11€HI/Ie u 1 53.05.2025 bubnuoreka [JOK
CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. 0606£11eHI/Ie u 1 26.05.2025 bubnuorexa [JOK
CHUCTEeMaTH3alns 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IeHNE U 1 bubnuorexa [JOK
CHUCTEeMaTH3alns 3HAHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obuiectBo «M3narensctBo «IIpocsemienuey

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

* Xumus, 8 kiace/ Kypun A.A., AkuronepHoe o6miectBo «M3nareabcTBo

«HpOCBGIIIGHI/IG»

METOJIUYECKHUE MATEPHUAJIbI JIS1 YUUTEJIA
pabouas TeTpajib, TETPAIb A TA0OPATOPHBIX OMBITOB U MPAKTUYECKUX PAOOT,

COOpHUK 3a/1a4 U yNpaKHEHUH

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

HOYTOYK, ITU(POBBIE PECYPCHI






		2024-09-05T12:17:07+0300
	Светлана Валерьевна Макаренко
	я подтверждаю этот документ своей удостоверяющей подписью




