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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OO0IIEro 00pa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOoi paboyeil mporpaMMbl BOCTIUTAHUS
U C Yy4€TOM KOHIEMIMUMU TMpernojaBaHusi ydyeOHOro rmpeamera «XuMuUs» B
oOpazoBaTebHbIX Opranu3anusax Poccutickoit @eneparuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O IEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUA M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiep>KaHue,
npeaycMaTpUBAET PACHpPEICIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
paznenaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUSI XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHuA, a Takke TpeOOBaHMM K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHMHUU CIY)KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACcTaBICHU O MaTepUaIbLHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHS TI00ATbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPhEBOHM, SHEPIETUUYCCKOM,
MUIIEBON M SKOJOTUUYECKON 0€30MacHOCTH, MPOOIIEM 3IPaBOOXPAHCHHS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENBHOW Y4eOHOW JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUss B OOyYEHHU XUMUU O0ECNeurBaIOTCS CHeuu(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpa)keHuEeM 0a30BOM HAYKH XMMHH Ha ONPEECIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKON XUMHHU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro monaxona Kk e€ u3ydeHuto. CojepikaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPTaHM30BaHbBl IO MPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoamueckoro 3akona [I. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHUS O CTPOCHUU aTOMa U XUMUYECKOH CBA3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBOpax.

TeopeTnueckue 3HaAHHUA PACCMATPUBAIOTCI Ha OCHOBE OMIMPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIONHSSA (QYHKIIMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS ¥ BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TOTYUEHUS N3y4aeMbIX
BEIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CUCTEMHOM NPHUPObI, IEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HAHHIO U METOJIaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee HU3y4YEHHBIX yuyeOHbIX mpenmeToB: «Okpyxaromuid mupy», «buonorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWHW XUMHHM TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEeNIbHOCTHU YeJI0OBEKA U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphIL. 3a/1aua
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUHU CUCTEMbl XUMUUYECKUX 3HAHUM —
BOKHEUIINX (PaKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHNI MUPOBO33PEHUECKOTO XapaKTepa, sS3blka HayKd, B MPUOOIICHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATECIIBHBIX YMEHUH M NX IPUMEHEHUH B Y4€OHO-
MO3HABATENbHON M y4eOHO-UCCIEA0BATENbCKON AEITEIbHOCTH, OCBOCHUH TIPABUI
0e301acHOro o0paIieHus ¢ BEIIECTBAMH B TTIOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKUe e, KaK:

— (opMupoOBaHHE WHTEIUICKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aTalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HamNpaBIICHHOCTh, OOYYECHHMs] HAa CHCTEMaTH4YeCKOe TPHUOOIICHHE
oOydJarommXxcs K CaMOCTOSTEIBHOW IO03HABATEIBHON JEATEIHbHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— o0ecrieueHe YCIOBUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIBITAa Pa3HOOOPA3HOW JEATECILHOCTH, IMO3HAHUS W CAaMOIO3HAHUS, KIFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUYCHUC IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (dopmupoBanue o00mel (YHKIMOHATBFHOM UM €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBJICHUS
OKPYXAaIOIEr0 MHpA, UCIHOJIb3ysd 3HAHUS W ONBIT, MOJYYCHHBbIC MPU U3YUCHHUU
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEBHOCTH;

— ¢opMmupoBaHUE y OOyYalOlUMXCS TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJs1 BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TOBEJEHUSI B OBITY W TPYIOBOM JEATEIBHOCTH B LEJAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpo(duis M HAMPABICHHOCTH JaTbHEHUIIETO
o0yJeHHUS.

OO611ee uncio YacoB, OTBEIEHHBIX /1T U3YUYCHHSI XUMHUH HA YPOBHE OCHOBHOT'O
obmero oOpa3zoBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 yvacoB (2 yaca B
Heneno), B 9 kitacce — 68 yacoB (2 4yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHUS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax MO3HAHMUS B XUMUU. UUCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClI0XKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTENbHAs atoMHasg Macca. OTHOCUTENbHAs
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUHU.

KonnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHCHHM.

dusnyecKkue U XUMHUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCy0#, mpaBmwiaMu paboThl B JabOpaToOpuu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢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
ONMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapwusi, pa3ioKeHHE TUIPOKCH]IA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONKHCAaHUE  PEe3yJbTATOB  MPOBEJICHHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopoa — 3jaeMEHT U MpOCTOe
BemiecTBo. HaxokaeHue kuciopona B mpupojie, (HU3NYECKHE M XUMUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U HOpOoMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — alioTponHas MOAU(PUKAIUS KUCIOPOaa.



TermioBoit >P(GEeKT XUMUYECKOM pEeaKUuU, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — anemeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
(u3nUecKre U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, ClIOCOObI noyyeHus. Kucnorsl
U COJIH.

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

duznueckue CcBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HacpiieHHple 1 HEHACBIILIEHHBIE PAacTBOPbl. PacTBOPHMMOCTH BELIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpUpoJie ¥ B )KU3HU 4YenoBeKa. KpyroBopoT BoJbI B IPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

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

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHMs. Homenkiarypa ocHoBaHui. PU3NUECKHE U XMMHUYECKUE CBOWCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknatypa comneil. @u3ndeckue U XMMHUUYECKUE CBOMCTBA COJIECH.
[Tomyuenue conen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEIEICHNUE COACPKAHNUS KUCIOPOJa B BO3YXE, IMOJNyYECHHE,
coOupaHue, pacro3HaBaHWE M M3yYCHHE CBOMCTB KHCJIOpOJa, HAOII0IEeHNE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Tmoxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
WX CBOWCTB, TMOJNYy4YeHHE, COOMpaHHWE, paclo3HaBaHWE W U3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoaencTeie Bojopoaa ¢ okcusaoM meau (1) (BozamoxHo
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MACCOBOWM JOJEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCHCTBHE BOJbI C MeETaJlaMH (HATpUEM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHHE BHUJEOMATEpPHUAJIOB), HCCIEI0BaHUE
00pa3IioB HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCJIOT U IIEJIOYEH, N3yUEHUE B3aUMOACHCTBUSA



okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MeTajljia IPYyTruM U3 pacTBOpPaA COJIM, PEIICHHUE DKCIEPUMEHTAIBHBIX 33/1a4 I10 TEME
«BakHeHnIne Kiaaccbl HEOPraHUYECKUX COCIUHEHUI.

HHepuoagnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBbIE PeaKIUU

[lepBble MOMBITKU KIacCU(DUKALUM XUMUYECKUX HJieMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIEIIOYHBIE M IIEIOYHO3EMENbHbIE METaJUIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menpneneesa. Koporkonepuoanas u jyimHHOTIEpHOiHAs hopmbl [leproandeckoit
cuctembl xumuyeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYeK aToMOB TiepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHMS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METaJUTMYECKUX U HEMETAINIMYECKUX CBOMCTB MO IrpyIaM U Mepruoaam.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
BJIEMEHTOB JJI1 pa3BUTHsA Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
IpaK/1aHMH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporuiecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYILIECTBIISIETCS. 4E€pe3 HCMOJIb30BAaHUE KaK OOIIUX EeCTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OO01Me ecTecCTBEHHO--HayuUHbIe MOHATHS: HAyYHbIH (akT, rUnores3a, TEOpHs,
3aKOH, AaHallu3, CHUHTE3, Kiaccu(uKanus, NEePUOJUYHOCTb, HAOIIOACHHE,
AKCIIEPUMEHT, MOJIETTUPOBAHKE, U3MEPEHUE, MOJIENb, SIBJICHHUE.

®duszrka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUYECKUM 3apsl, BELIECTBO, TEJI0, OOBEM,
arperaTHOe COCTOSIHME BEIEeCTBa, Tra3, (U3MUYECKHE BEJIUYUHBI, E€IUHULIBI
U3MEpPEHHUs, KOCMOC, TTaHeThl, 3BE3/b1, CoMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpPabl, FTOPHbIE MOPOJIbI, MOJIE3HbIE
HCKOINIaeMbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYecKasi peaKIusi

[lepuonuueckuii 3akoH. [lepronuueckas cuctemMa XUMHUYECKUX 3JI€MEHTOB /1.
N. MengeneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB
XUMHYECKUX JIIEMEHTOB MEPBBIX TPEX MEPUOI0B, KAJIUS, KaJbIUs U UX COSTUHEHU N
B COOTBETCTBUM C TIOJIO)KeHHEM »diemMeHToB B Ilepumonuueckoid cucreme
CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3IuyHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaius XuMUYECKUX PEaKIIUi M0 Pa3IudHbIM MpU3HAKaM (110 YHCITY
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY d(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTalau3aropa). JK30- U 3HJIOTEPMUYECKUE PEAKIUN, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lorsitue o ckopocTH xumMudeckod peaknuu. [loHsTHe 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiuax. [[oHATHe 0 TOMOTEHHBIX M TeTePOTCHHBIX
peakuusx. llonstue o xaramuse. [IonsTue o xumuueckoM paBHoBecuu. DaKTOPHI,
BIUSIOIIME HA CKOPOCTh XMMHUYECKONW pPEaKUHH U IOJIOKEHUE XHUMHYECKOro
paBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHOM  pEaKIUH. CocraBnenue ypaBHEHHUI
OKHCITUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMl ¢ HUCIOJB30BAaHUEM METOja
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUUALIUN. DIEKTPOIUTHI U HEXJIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHN3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECcKOH cBsi3u. Ctenens auccouuannu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€éHHbIE HMOHHBIE YypaBHEHHMS peakuuil. CBolicTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON JUCCOLIMALIIH.
KauecTBeHHbIE peakiuy Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEUIECTB, MpOLiecca JUCCOLNALMU KUCIIOT, IIEJI0YEH U colell (BO3MOXKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakluii HOHHOro obOmeHa (oOpa3oBaHuE oOcajiKa,
BbIJIEJICHUE Ta3a, 0Opa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUE, pPEaKLHMH pPa3liOKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  IMOMOIIBIO
KA4EeCTBEHHBIX PEaKIIMM HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHre U (U3MYECKHe CBOMCTBA MPOCTHIX
BEIIIECTB — raJIor€HOB. XMMHUUYECKHUE CBOMCTBA HA pUMepe Xyiopa (B3auMoACHCTBUE
C MeTaJUlaMH, HeMeTajUulaMu, Iesioyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTtBue xjaopa |
XJIOPOBOJIOPOJA HA OPTaHU3M 4YeJIOBEKA. BakHenme XJIOprIbl U UX HaX0KICHUE B
IIPUPOJIE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTtpoeHue U (QU3MYEecKHe CBOICTBA
MPOCTBIX BEHIECTB — KUCIOPOIa U CEpbl. AJJIOTPONHbBIE MOAUDUKAIIMK KHUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMHYECKUEe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeACTaBUTEIIS
KJjlacca KHCIOT M crenuduueckue). XUMUYECKUE PEaKiuH, JeKallle B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IpumeHeHue cepHol
KUCIOTBl. CONM CEepHOM KHUCIOThI, KAa4eCTBEHHAs peaklHs Ha CyJb(ar-uoH.
Haxoxngenne cepbl m €€ COeNMHEHUNW B TMpUPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
¢usznueckre U XuMu4yeckne cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Cou aMMOHUS,
uxX pU3NYECKHEe U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THasg KHCIIOTa, €€ MOoJydeHHe, (PU3UUYECKUE U XUMHUYECKUE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kjlacca KHUCIOT W crueruduyueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEeHNE OKPY Kalolel cpefibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUE BO31yxa, MOo4YBbl U BoAoEMOB). docdop, amioTporHbie
monudukanuu gocdopa, pusmueckue U xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopnas xuciora, GpusMUeCKUe U XUMUYECKHE CBOMCTBA, MOJIyYCHHE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATbHBIX yI0OPEHUI.

O6mas xapakrtepuctuka 3neMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIC CTETICHN OKUCIICHUS. Y TIIepOI, AJTIOTPOIHbIE MOIU(DUKAINH,
pacnpocTpaHeHue B Ipupoje, PU3nYecKue U XUMUYECKHUe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrimepona B mnpupone. OKcuibl yriepoja, WX (QU3MYECKUe U
XUMHYECKHUE CBOMCTBA, JEHCTBME HA JKUBbIE OpPraHU3Mbl, IOJYYEHHE W
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBbIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aNbHOTO MOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3 dekT. YroibHas
Kucinora U e€ conu, uX (U3MYECKHEe M XUMHUYECKHME CBOMCTBA, MOJyYE€HHUE U
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, TAaHOJ, TJIMLEPUH, YKCYCHAas KUCIIO0Ta).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
polM B JKM3HM UeJOBEKa. MaTepuanbHOE €IMHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCTUHEHH M.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, MOJIY4YCHHE W
npuMenenne. CoeuHeHus KpeMHuA B npupoje. OO1iue npeacTaBieHus 00 OKCuae
kpemaus (IV) u kpemaueBoii kuciaoTe. CHUIMKATHI, UX HCIOJB30BaHKUE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHeillne CTpOWUTENbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOimembl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIBHBIX MAaTEPHUAJIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHUe 00pa3l0B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJIIHOM KHUCIOTHI,
IIPOBEJICHUE KAaUYE€CTBEHHBIX PEAaKLUI Ha XJIOPUJ-UOHBI U HAOJIOACHUE MPU3HAKOB



UX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iaMu XJIOpHUI0B (TAIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl W €€ COCNMHEHUSMH (BO3MOXKHO UCIIOJIb30BaHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUsl caxapa Moj JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOTbI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBiIEHHON CEpHOM KUCIIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJII0/ICHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa U ux
coeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (dochopHbIX ynoOpeHui, mojiydeHue, cooupaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH U U3yYeHHUE TPU3HAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOW KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJICOMATEPUAJIOB), HU3yUYCHUE MOJCIEH KPUCTAIIMUECKUX PEHIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJcopOIMH PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYYEHHE,
cobupaHue, pacrio3HaBaHWE U M3YyUYCHHE CBOMCTB YIJICKHUCIIOTO Ta3a, MPOBECHUE
KayeCTBEHHBIX peakiui Ha KapOOHAT M CUIIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX
IPOTEKaHUs, O3HAKOMJIEHME C TMPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTANbHBIX 3a/ad Mo TeMe «BaxHellmue HeMmeTalulbl U UX
COETMHEHUSD.

MeTausbl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKa XUMHYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnonoxeHus B Illepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTalioB. MeTtainueckasi CBA3b U
METaJUIMYecKass  KPUCTAJUIMYECKAss  pelETKa.  DIEKTPOXUMHUYECKUU  psij
HarnpsHKeHu MeTannoB. Ousndyeckne u XMMUYECKHUE CBOMCTBA MeTauioB. Oomime
CIocOOBI TONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuIaBsl (CTallb, YyTYyH, JIOPATIOMUHUN, OPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[llesounble MeTauibl: noJjiokeHue B [lepuoamyeckon cucreMe XMMHUYECKHUX
snemeHntoB JI. M. MenaeneeBa, CTpOCHHME WX aTOMOB, HaXOXJICHUE B MPHUPOJE.
du3nyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u
TUAPOKCUABl HaTpusi M Kanud. IIpuMeHeHue MIEeNOYHBIX METaVIOB U UX
COEMHEHU.

[[leoyHO3EMENBHBIE METAJUIBI MAarHWi W KaJbLUW: TOJIOXXECHUE B
[Tepunoauueckoil cucteme xumuueckux semMenToB 1. 1. MenaeneeBa, CTpoeHuE Ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XMMUUECKUE CBOMCTBA MarHus U



Kasblisl. Baxueiie coefuHeHUs Kablus (OKCU, TUIPOKCU]I, colin). JKECTKOCTH
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJA U TUIPOKCHU]IA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B npupone. dusuueckue u
XUMHUYECKHE CBOMCTBA xele3a. OKCUAbI, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux cocras, CBOWCTBA U MOJyUCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oO0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIeIOBaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBCHHBIX PEaKIUil HAa MOHBI: MarHus, KaJbIIWs, ATFOMUHHUS, IIUHKA, xkene3a (11)
u xene3a (Il1), menu (Il), HaGaromEeHMEe W ONMMCAHWE TPOILIECCOB OKpPAIIHMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaius ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAJbHBIX 3a/1a4 Mo TeMe «BaxkHelue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B NOBCEHEBHOM KHW3HHU YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarolled cpedbl (MpeaenbHas IOMyCcTUMAast
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumMuu B pelieHnH 3K0JIOrMYECKUX
mpooIeMm.

Xumuueckuit IKCcnepumenm:

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

Mexcnpeomemmunie ceéasu

Peanuzanus MexXnpeaMeTHbIX CBA3CH NPU M3YYECHHMM XUMHUHM B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmue ecTecTBEHHO-HAy4YHBIC TOHATHS: HAYYHBINH (DakT, TMIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KiIaccu(UKalusi, NEepUOJUYHOCTh, HAOIIOICHNUE,
OKCIEPUMEHT, MOJICINPOBAHUE, H3MEPEHUE, MOJEJb, SBJICHHUE, MapPHUKOBBIMI
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIBI.

dwusuka: MmaTepusi, aTOM, HJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOTIHI,
PalOaKTUBHOCTD, MOJIEKYIIa, ANEKTPUIECKUI 3apsi, IPOBOJTHUKH,
MOYPOBOJHUKH, JTUDIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
pemérka, CruiaBbl, (pU3MYECKHe BEIMYWHBI, CIUHUIBI U3MEPEHHs, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

buonorus: ¢dotocunTe3, npixanue, Omocdepa, dKOCUCTEMa, MHUHEpATbHBIC
ya0OpeHwsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATeIbHbIC BEIIECTBRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
MCKOITaeMbI€, TOTUINBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B €JAUHCTBE Y4YeOHOW U
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIIUUA 00YUYArOIITNXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJETh JIOCTOBEPHON HHGpOpMAIUEH O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIC3HOHM,  Y4eOHO-HCCIIEIOBATEIbCKON, TBOPUECKOM W JPYrHMX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
¥ B3aUMOTIOMOIITH B TIPOIIECCe 3TON yUeOHOMU eI TeTbHOCTH, TOTOBHOCTH OIICHHBATh
CBOE MOBEJCHUE M IOCTYNKA CBOUX TOBAPUILEH C TMO3UIUU HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUMN MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOM CPEIOi, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTE;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBIE Ji1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Y4yeOHbIMH TEKCTaMM, CIPABOYHOMU



JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K camM0OOpa3OBaHUIO, TMPOCKTHOM U  HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAMPAaBICHHOCTH U YPOBHSI OOyYEHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHE TMOCJIEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
YBaXEHUE K TPYAY U pe3yJibTaTaM TPYJI0BOH JAEATEILHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHMs]  TPEJAMETHBIX 3HAaHUW 1O  XWMHU, OCO3HAHHBIA  BBIOOD
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
MHTEPECOB U CMOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON Mpo¢eCcCUOHANBHON JESITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAaHUSA, MOHMMAHHUE IIEHHOCTU 3J0pPOBOTO 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,
YTPOKAIOIINX 310POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEeM M IMyTel UX PELICHHs] MOCPEICTBOM METOJIOB XUMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUs MUPOBO33PEHUS O0IICHAYUHbIC TOHATHS (3aKOH, TEOPUS, TPUHITUII,
runore3a, (akt, cucrema, NPOILECC, DSKCICPUMEHT U JPYroe.), KOTOpHIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWHU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTHUHE MUpa, U YHUBEpCAIbHbIE yueOHbIE NeMCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JJornyeckue 1eicTBus:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJIs1 O0OBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCyXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKJIFOUCHUS,

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHUMBOJI JJIEMEHTa), XUMHUYeckas QopMmyna W YypaBHEHHUE
XUMHYECKOW peakiy — MPU pElIeHUH y4eOHO-TT03HABATENbHBIX 3a1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBbIE CBS3UM U
IPOTUBOPEUHUS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

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 ONBITA, UCCIEIOBAHMS, COCTABISITh OTYET
0 mpojenaHHoli padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(HayuHO-TIONYJISIpHAST JIUTEpaTypa XUMHYECKOTO COJEpKaHUsl, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBHIOMPATh ONTUMANbHYIO (pOpMY IpeacTaBieHus] HHPOpMaluu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KommyHukaTHBHBIE YHUBepcaibHbIE YUeOHbIe 1eificTBHUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMoi Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
NEATEIbHOCTA B YCTHBIX W TMHUCBMEHHBIX TEKCTax; JeJlaThb MPE3eHTalUI0
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI O UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONINX MpOOJieM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unuil (00CyXJeHns, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHHBepCAIbHbIEC YUeOHbIC 1efiCTBHUS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U IMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOXO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUUA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJIYYEHHsI HOBBIX 3HaHUM 00 M3y4aeMbIX OOBEKTaxX — BEIIECTBAX M PEAKLHUAX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3yJbTATOB MO OCBOEHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeNIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HaHWs, €ro HHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeIMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX TMOHSATHUM: aTOM, MOJEKYJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JOJIsl XUMUYECKOT0 AJIEMEHTa B COCAMHEHUU, MOJIIPHBIA 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, pEeaKIUu pasJIOKEHUs, pEaKIUu 3aMEIICHUs, pPeaKIuu
oOMeHa, HK30- U SHJIOTEPMUUYECKHUE PEaKIIMH, TEII0BOM 3 (PeKT peakiuu,
SIPO aToMa, SJICKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HETMOJspHAs KOBaJE€HTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJis1 BeIIecTBa
(MpolleHTHAsI KOHIIEHTPAIIKsl) B pacTBOPE;

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

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

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COCIWHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica llepmommueckoro 3akona [J[. W. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e OIHWCHIBATH M XapakTepuzoBaTh TabauuHyo @opmy Ilepuoguueckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OoJIbIlIMEe TEPUOJIbl, COOTHOCUTH OOO3HAUEHHS, KOTOPbIE HMEIOTCS B
tabnuie «llepuonndeckas cucrema XuMuUueckux a3mementoB J[. W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX EMEHTOB (COCTAB U 3aps/ Apa, 00IIEe YUCIO AIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO YUCIY M COCTaBY YYaCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPAaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOT'O
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpaAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOIO 3JIEMEHTa MO (opMylie COEeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMHYECKOM peakilny;

NPUMEHSTh OCHOBHBIE OIEpaIlUi MBICTUTEIBHON JESTENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBIICHUE MPUYUHHO--CJIEJACTBEHHBIX CBS3EH — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUSI — HAONIOJEHHE, W3MEpEHue, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUECKOM TOCYA0H 1 1ab0paTOpHBIM
o0opy/loBaHMEM, a TakKe TMpaBWIaM OOpaIlleHWs C BEIIeCTBAMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(BoopoJla W KHCIIOPOJA), MPUTOTOBIEHHUIO PACTBOPOB C OMNPEACIEHHOM
MacCcOBOM J0JIell pacTBOPEHHOIO BELIECTBA, IJIAHUPOBATh U MPOBOJIHTH
XUMHYECKUE SKCIEPUMEHTHI 10 PACIO3HABAaHUIO PAacTBOPOB LIEIIOYEN U
KUCJIOT ¢ MOMOIIIbI0 MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U Apyrue).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHUS, XUMUYECKasi peakius, XUMUYECKasl CBA3b, TEIIOBOM 3P (DeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIHS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
MeTaJUTM4ecKas ), KpUCTauInuecKas peméTka, Koppo3us METaioB, CIJIaBhI,
CKOPOCTh XMMHUYECKON PEaKUUM, NPEAECIbHO JOMyCTUMAash KOHUECHTPAIUA
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONPEAEISATh BAJICHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIUWHEHUH 1o ¢GopMmyrnaMm, BHII XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]l MOHA MO0 XMUMHUYECKOU (hopMmylie, XapakTep Cpeiabl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpeiBath cmbicn Ilepuoamueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto ¢opmy Ilepuonuyeckold CUCTEMBbl XUMUYECKHX JJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee 4YUCIO DJIEKTPOHOB M paclpelesieHue HX T0
ANIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB JJIEMEHTOB M HUX COCAMHECHUHN B MpeAenax MaJbIX MEPUOJOB H
[JIaBHBIX MTOArPYII C Y4ETOM CTPOEHHUS UX ATOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIy M COCTaBYy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMME W CrenudUUecKue XUMHYCCKUE
CBOWMCTBA MPOCTBIX M CJHOXHBIX BEIIECTB, IOJATBEPKAAs OIKMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX W HWOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YPABHEHHSI DBJEKTPOJIUTUYECKONM JHUCCOLMALMMU  KHUCIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MIOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO »JJIeMEHTa 1o (opMylie COEeIMHEHUS,
MaCCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHAYECKON peaKinu;

COOJTIOIaTh TIPaBHJIA TIOJIH30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBUja OOpalIeHUs C BEIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTIBITOB IO TOIYYEHUIO i COOMPAHHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOJIUTH PEAKIINH, TOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACMO3HABaTh OMBITHBIM NYTEM XJIOPUA-, OpOMHA-, WMOAMI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THUIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JEATENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IEHIE, CUCTEMATU3AIIHNIO, BHISBICHHE IPUIMHHO-
CJIEICTBEHHBIX CBSI3€H — JJI1 M3YYECHHsI CBOWCTB BEIIECTB M XMMHYECKUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0IeHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (N (POBbBIE)

n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumusi — BaykHast 00J1acTh
11 €CTECTBO3HAHUSA U 5 0 5 bubmuorexa [JOK
' MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
L ):1 ]
BemecTBa 1 xuMu4yeckue bu6moreka [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 6 0 0 bubnuoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [JOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl 11 1 1 bubnunoreka [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHUU



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
IIepuoaunueckas cucrema

bubmmoreka [{OK
A .N. 7
3 XMMHIECKHX SNICMEHTOB /] https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue
aroma
XUMHYECKASA CBA3b.
3.2 OKUCIUTEIILHO- 8 bubmorera [JOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
" 15
TOTO 1o pasieiy https://m.edsoo.ru/7f41837c
PesepBHOE Bpema 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. 8 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpaxX https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. Hemera/uibl M UX COeIUHEHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX 4 0 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa [TOK
' S https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnuorexa [JOK
3.1 Obmme CBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBa ¥ MaTEPHAJIEI B )KU3HU YEJIOBEKA 3 bubnmorera [TOK
' ete P . https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PeseDBHOE BhEMS 3 bu6moreka [IOK
pBH P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
N KoJsnyecTBo 4yacoB Jlata I?::;K’l(‘)[::;[:ble JonoanuTebH
n/ Tema ypoka Bcer | KouTpoubH IIpakTHyeck H3Y4YeHH P as
o0pa3oBaTtejibHbIE
n 0 ble padoThl ue padoTsbl s uHopmanus
pecypchl
[Ipenmer xumuu. Posb
T — bu6moteka [IOK
1 1 0 0 04.09.202 | https://m.edsoo.ru/ff0d21
yenoBeka. Tena u
3 Oc
BeIECTBA
ITonarue o MeTogax bubmorexa LOK
2 1 0 0 06.09.202 | https://m.edsoo.ru/ff0d22
TTO3HAHUS B XUMUHU
3 7e
[IpakTrueckas padota
Ne 1 «IIpaBuna paboTs
B 1260PATOPHH 1 bubnuorexa [JOK
3 . 1 0 1 11.09.202 | https://m.edsoo.ru/ff0d23
MpUEMBI 0OpaIeHHsI C 3 dc
J1a00paTOPHBIM T
000pyTI0BaHUEM
YucTole BemecTa u bubmuoreka [JOK
4 cmecu. CriocoObl 1 0 0 13.09.202 | https://m.edsoo.ru/ff0d26
paszeneHus cMecei 3 ca
[IpakTnueckas pabora
Ne 2 «Pa3penenue bu6mmoreka [JOK
5 cMmeceil (Ha mpumMepe 1 0 1 18.09.202 | https://m.edsoo.ru/ff0d28
OYHCTKH MTOBAPEHHOM 3 c8
COJIN)»



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

bubnuoreka [IOK

6 ATOMBI U MOJIEKYIIBI 20.09.202 | https://m.edsoo.ru/ff0d2a
3 6¢
XHUMUYECKUE FJICMEHTBHI. bu6mmoreka [{OK
7 3HaKku (CUMBOJIBI) 25.09.202 | https://m.edsoo.ru/ff0d2b
XAMHAYECKUX IEMEHTOB 3 €8
IIpocTEIe U clIOKHBIE Bubnmoteka HOK
8 P 27.09.202 | https://m.edsoo.ru/ff0d2a
BEIIECTBA
3 6¢
ATOMHO-MOJEKYISIPHOE bubmorexa HOK
9 YAp 02.10.202 | https://m.edsoo.ru/ff0d2d
yUeHUe
3 50
3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB. bubnuorexa [JOK
10 XuMmudeckas popMmyia. 04.10.202 | https://m.edsoo.ru/ff0d2ea
BanentHocts aTOMOB 3 e
XAMHYECKUX DJIEMEHTOB
OtHOocUTenbHaA
aToMHas Macca Eubmrorexa HOK
11 ’ 09.10.202 | https://m.edsoo.ru/ff0d32
OtHOocUTenbHAA 3 3c
MOJIEKYJISIpHAsi Macca _
MaccoBas goist bu6mmoreka [JOK
12 XAMHUYECKOTO DIEMEHTA 11.10.202 https://m.edsoo.ru/ff0d35
B COEIMHEHUHN 3 Oc
KomnnuectBo BemecTBa Eubmorexa OK
13 Hl ) 16.10.202 | https://m.edsoo.ru/ff0d52

Mons. MossipHas Macca

3

30



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

dusnueckue u bubnuoreka [IOK
14 XUMHYECKUE SIBJICHUS. 18.10.202 | https://m.edsoo.ru/ffod37f
XUMHUYecKasi peaKius 3 a
[Ipu3Haku u ycinoBust bubnuorexa [JOK
15 MPOTEKAHUS 23.10.202 | https://m.edsoo.ru/ff0d3a
XAMHYECKHX PEaKInit 3 16
3aKOH COXpaHEHUs
MacChl BEILIECTB. bubmorexa HOK
16 25.10.202 | https://m.edsoo.ru/ff0d3b
XUMHUYEeCKHue
3 88
YpaBHECHHUS
Brranciaenus
KOJIHNYECTBA, MacChl bu6moreka [IOK
17 BEIIECTBA 110 06.11.202 | https://m.edsoo.ru/ff0d57
YpaBHEHUSIM 3 08
XUMHUYECKUX PEaKIni
Knaccudukanus
XUMHUUYECKUX PeaKInil bubnuoreka [JOK
18 (coemuHeHMS, 08.11.202 | https://m.edsoo.ru/ff0d3f3
Pa3IIoKEHHS, 3 4
3aMeInIeHus, 0OMeHa)
M. B. JIomoHOCOB —
YUEHBII-
S —— bu6mmoreka [JOK
19 13.11.202 | https://m.edsoo.ru/ff0d40
O6oO0mmeHue u 3 ol
CUCTEMaTH3aITUs
3HaHUM
KonTtponsHas padorta bubmorexa HOK
20 15.11.202 | https://m.edsoo.ru/ff0d42

Nel o teme «BemectBa

3

90



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

U XUMHUYCCKHUC
peaKium»

Bo3sgyx — cMech rasos.
Cocras Bo3ayxa.

bu6mmoreka [{OK

21 Kucnopox — snement u 20.11.202 | https://m.edsoo.ru/ff0d44
MPOCTOE BEIIECTRO. 3 8e
O30H
dusnveckue u
XUMHYECKHE CBOMCTBA bubmmorekxa [{OK
22 KHCIIOpo/1a (peakiuu 22.11.202 | https://m.edsoo.ru/ff0d46
OKHCIICHHSI, TOPEHHE). 3 14
ITousitre 006 okcHumax
CriocoOsI moTydeHust
KHCJIOPOJa B
naGopaTopHi u bu6moreka [IOK
23 27.11.202 | https://m.edsoo.ru/ff0d49
MPOMBIIICHHOCTH. 3 7a
[Ipumenenue -
KHCJIOpOa
TennoBoii a3 dexT
XUMUYECKON peaKIui,
IIOHSATHE O bu6mmoreka [JOK
24 TEPMOXHUMHYECKOM 29.11.202 | https://m.edsoo.ru/ff0d47
yYpaBHEHHH, 3K30- U 3 90
SHJIOTEPMHUYECKIX
peaxiusax
Tonnuso (HedTh, Yroiab
u MeTaH).(3a$ﬂ3H);He Bubmmorexa LIOK
25 04.12.202 | https://m.edsoo.ru/ffod4c
BO3]lyXa, CIIOCOOBI €ro 3 4a

INpeaAOTBPALICHHUA



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

[IpakTuyeckas pabora
Ne 3 o teme

bubmuoreka [IOK

26 «[lomyuenne u 06.12.202 | https://m.edsoo.ru/ff0d4ae
coOupaHue KHCIOPOIa, 3 2
HU3yYEHHUE Er0 CBOMCTB)
Bonopon — snemeHT u bubnuorexa [JOK

27 MPOCTOE BEIIECTBO. 11.12.202 | https://m.edsoo.ru/ff0d4d
Haxosxenue B mpupoie 3 do
dusnveckue u
XUMHUYECKHE CBOMCTBA Bubamorexa [IOK

28 13.12.202 | https://m.edsoo.ru/ff0d4d
Bojopona. Ilpumenenue 3 40
BOJIOpOJIa
[TonsiTue o0 KUCHOTAX U bubmorexa [TOK

29 18.12.202 | https://m.edsoo.ru/ff0d50
COJISAX 3 a2
CriocoOsI moTydeHust bubnuorexa [JOK

30 BOJIOpOJIa B 20.12.202 | https://m.edsoo.ru/ffod4d
naboparopuu 3 do
[IpakTudeckas padota
No 4 o Teme bubnuorexa [JOK

31 «[lomyuenue u 25.12.202 | https://m.edsoo.ru/ff0d4f4
coOupaHue BOJAOPOJIa, 3 2
W3YUYEHHE €ro CBOWCTBY
MounsipHblii 00BEM bubmmorexa [TOK

32 27.12.202 | https://m.edsoo.ru/ff0d54
ra3zoB. 3aKOH ABOrajpo

3 2e

Brruncienus o0bEma, bu6mmoreka [JOK

33 KOJINYECTBA BEIIECTBA 10.01.202 | https://m.edsoo.ru/ff0d55
ra3a 1o ero u3BeCTHOMY 4 a0



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA
i 00bEMY

Beruucinenus 006EM0B

ra3oB [0 YPaBHEHUIO bubnuorexa [JOK
34 peaKIuy Ha OCHOBE 15.01.202 | https://m.edsoo.ru/ff0d57
3aKOHa 00OBEMHBIX 4 08
OTHOIIICHUH T'a30B
duznyeckue u bubmmoreka [{OK
35 XMMHYECKHE CBOMCTBA 17.01.202 | https://m.edsoo.ru/ff0d58
BOJIBI 4 7a
CocTaB OCHOBaHHIA. bu6moreka [IOK
36 [Tousitre 06 22.01.202 | https://m.edsoo.ru/ff0d59
UHIUKATOPax 4 e2
Bonma xak
PacTBOPHUTEIb.
Haceimennsie u bubnuorexa [JOK
37 HEHACBIIICHHBIC 24.01.202 | https://m.edsoo.ru/ff0d5b
pacTBopbl. MaccoBast 4 40
JI0JIS BEILIECTBA B
pacTtBope
[IpakTuueckas padota
Ne 5 mo Teme
«[Ipurorosienue
bubmuoreka [JOK
38 p aCTBOp(,)_B ¢ . 29.01.202 | https://m.edsoo.ru/ffod5e
onpeaenéHHOM 4 ba
MacCOBOM JoJiei
pPacTBOPEHHOTO

BCIICCTBaA»



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

KontponsHas pabora

No2 116 Tene bub6mmoreka [{OK

39 - 31.01.202 | https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopon. 4 42
Bona» T
OKcupl: COCTaB, bu6mmoreka [{OK

40 KJaccupukanys, 05.02.202 | https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa 4 de
[Tonyuenue u
XUMHUYECKHE CBOMCTBA bubmiorexa HOK

41 07.02.202 | https://m.edsoo.ru/ff0d66
KHMCIIOTHBIX, OCHOBHBIX 4 le
1 aM(OTEPHBIX OKCHJIOB o
OCHOBaHHUS: COCTaB, bu6moreka [IOK

42 KJIaCCH(pHUKAIHS, 12.02.202 | https://m.edsoo.ru/ff0d67
HOMEHKJIaTypa 4 ca
[Tonyyenue u bubnuoreka [IOK

43 XHUMHYECKHE CBOMCTBA 14.02.202 | https://m.edsoo.ru/ff0d67
OCHOBaHHUI 4 ca
KucnoTsi: cocras, bubnuoreka [{OK

44 KJIaCCH(pHUKAIHS, 19.02.202 | https://m.edsoo.ru/ffOdfee
HOMEHKJIaTypa 4 2
[Tonyuenue u bubnuorexa [IOK

45 XMMHYECKHE CBOMCTBA 21.02.202 | https://m.edsoo.ru/ffOdfee
KUCJIOT 4 2
Conu (cpennue):
HOMeH(KJl;Jaf N ) bubmuoreka [JOK

46 ypa, 26.02.202 | https://m.edsoo.ru/00ad94
crnocoObl NOJTy4EHus, 4 74

XHMHUYECKHE CBOMCTBA



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

[IpakTuyeckas pabora
Ne 6. Pemienune

JKCIIEPUMEHTAIIBHBIX bubnuorexa [JOK
47 3a[1a4 I10 TEME 28.02.202 | https://m.edsoo.ru/00ad9b
«OCHOBHEIE KJIACCHI 4 7c
HEOPraHWYECKUX
COCJIMHEHM»
I'eneTnueckas cBsI3b
MeKITY KIaccamu bubmmoreka [{OK
48 04.03.202 | https://m.edsoo.ru/00ad9a
HEOPraHHUYECKUX 4 50
COCIMHCHU I
O06o06meHne u bu6moreka [IOK
49 CUCTEMAaTH3aIIHs 06.03.202 | https://m.edsoo.ru/00ad9c
3HAHUN 4 b2
KonTtponbHas padoTa
No3 o Teme bubnuorexa [JOK
50 "OCHOBHBIE KJIACCHI 11.03.202 | https://m.edsoo.ru/00ad9e
HEOPraHMYECKHX 4 la
coequHeHun"
[TepBbie TONBITKH
Kiaccudukanuu
—— bu6mmoreka [JOK
51 13.03.202 | https://m.edsoo.ru/00ad9f
anemeHToB. [loHsATHE O 4 fa
IPYIIax CXOAHBIX
AJIEMEHTOB
Ileproauuecknii 3aKoH bubnuoreka [IOK
52 u Ilepuoanueckas 18.03.202 | https://m.edsoo.ru/00ada5
CUCTEMA XUMHUYCCKUX 4 2c



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

anemenTtoB /1. W.
MeneneeBa

[Iepuonsl, rpynmsl,

bu6mmoreka [{OK

53 20.03.202 | https://m.edsoo.ru/00ada5
MTOATPYIIIIBI
4 2c
CrpoeHue aTOMOB. bubnuorexa [JOK
54 CocTaB aTOMHBIX Si7IEp. 03.04.202 | https://m.edsoo.ru/00ada3
H30Tomns! 4 42
CrpoeHue 3IeKTPOHHBIX
000JI0YCK aTOMOB
STEMEHTOR bu6moreka [IOK
55 . 08.04.202 | https://m.edsoo.ru/00ada6
[Tepnoanueckoit 4 be
cuctemsr /1. 1. _
Meunneneena
XapakTepucTUKa
XUMHYECKOTO DJIEMCHTA
I10 €ro TOJIOXKECHHIO B bubmorera [JOK
56 _ 10.04.202 | https://m.edsoo.ru/00ada8
[Tepuoauueckoit 4 24
cucteme /. 1. T
Meunpeneena
3HadeHue
[Tepuoaudeckoro
3aKOHA JJI pa3BUTHUS bu6mmoreka [JOK
57 HAyK{ U MPaKTUKU. []. 15.04.202 | https://m.edsoo.ru/00ada9
N. MenpeneeB — 4 6e

YUEHBIN, IeJaror u
rpakJIaHUH



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

DIEKTPOOTPULIATEIIBHOC

bubnuoreka [IOK

58 Th ATOMOB XMMHUYECKUX 17.04.202 https://m.edsoo.ru/00adaa
3JIEMEHTOB 4 b8
HNonnas xummyeckas bubmmorexa [IOK
59 22.04.202 | https://m.edsoo.ru/00adac
CBA3b
4 34
KoBanenTnas nonsapuas Bubmmoteka HOK
60 p 24.04.202 | https://m.edsoo.ru/00adaa
XAMHAYECKas CBA3b
4 b8
KoBanentnas bu6moreka [IOK
61 HETOJIspHas 29.04.202 | https://m.edsoo.ru/00adaa
XUMHUYECKas CBS3b 4 b9
bu6moreka [IOK
62 CrelneHb OKUCIIEHUS 06.05.202 | https://m.edsoo.ru/00adae
4 28
OKuCIUTEIbHO- bubnuorexa [JOK
63 BOCCTAHOBUTEIIbHBIE 08.05.202 https://m.edsoo.ru/00adb0
peakiuu 4 76
OKUCIITEI I bu6mmoreka [JOK
64 13.05.202 | https://m.edsoo.ru/00adb0
BOCCTAaHOBUTEIU
4 76
KontponbHas padoTa
Ned 1o teme «CTpoeHue Brbmaorexa IJOK
65 : P 15.05.202 | https://m.edso0.ru/00adb4
aroMa. XUMHAYECKast
4 86
CBS3b»
PesenBHEL VhOK bubmuoreka [JOK
66 PBHBIH YPOX- 20.05.202 | https://m.edsoo.ru/00adb3

O060011IEHNE U

4

3c



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

cucremMatTu3sanus
3HAHUU
PesepBHBIN yPOK.
67 O06o061enre u . 72 05,202 bubnuorexa [JOK
CHUCTEMAaTH3aIHs o. https://m.edsoo.ru/00ad9c
o 4 b2
3HAHUU
PesepBHBIN ypOK.
68 O6oO0weHne u . 72 05,202 bubnuotexa [JOK
CHUCTEMAaTH3aIHs Uo. https://m.edsoo.ru/ff0d61
o 4 c6
3HAHUU
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

N KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
K Jara uudposbie JlomosiHuTEIBHA
n/ Tema ypoka Bcer Kontposbusl | IlpakTnuecku
u3ydyeHusi | oOpa3oBaTejibHbIE s1 uHGopManus
n 0 e padoThl e padoThI
pecypchl
[Tepuonnueckuii
3aKOH.
[lepuoanueckas bubnuoreka [JOK
1 cucreMa 1 0 0 05.09.202 | https://m.edsoo.ru/00adb59
XUMHYECKHAX 3 e
anemenTtoB /l. W.
MenneneeBa
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB bubnuorexa [JOK
2 XUMUYECKUAX 1 0 0 07.09.202 | https://m.edsoo.ru/00adb6b
2JIEMEHTOB TIEPBBIX 3 6
TPEX MEPUOJOB
Knaccudukanus n
HOMCHKITATYPa bubnuorexa [JOK
3 1 0 0 12.09.202 | https://m.edsoo.ru/00adb7e
HEOPraHMYECKHX 3 5
BEILICCTB -
Buapl xumudeckoit
S — bubmuoreka [JOK
4 1 0 0 14.09.202 | https://m.edsoo.ru/00adbac
KPUCTAITTUIECKIX 3 6
peleéToK B
KoHnTtponpHas
5 pabota Nel o Teme 1 1 0 19.09.202
«IloBTOpEHME U 3



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

yriayOJieHne 3HaHu!
OCHOBHBIX Pa3JIeJIOB
Kypca 8 Kimacca»

Knaccudukarus

XUMHYECKUX bu6mmoreka [{OK
peaxiuii o 21.09.202 https://m.edsoo.ru/00adbcb
pa3IuIHBIM 3 0

MpU3HAKaM

IlonsaTue o

CKOPOCTH

XUMHUYECKOU bu6moreka [IOK
peakiuu. [TorsTre o 26.09.202 https://m.edsoo.ru/00adbe9
TOMOTEHHBIX U 3 a

TeTEPOreHHBIX

peaKImsIX

[Tonsitue o

XUMHUYECKOM

PaBHOBECHH.

®DaKTOopBHI,

BJIMSIIOIIIME HA bubmuoreka [{OK
CKOPOCTh 28.09.202 | https://m.edsoo.ru/00adc28
XUMHYECKOH 3 c

peaKIuu 1

TTOJIOKCHUE

XUMHUYECKOTO

paBHOBECHS

OKucuTenbHO- Bubmiorexa LIOK
BOCCTaHOBUTEIIbHBIC 03.10.202 https://m.edsoo.ru/00adcad
peakuuu 3 e



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

Teopus

ANEKTPOJIUTUYECKON bubnuorexa [JOK
10 JIUCCOIAAIIAH. 05.10.202 https://m.edsoo.ru/00adcd6
CuibHBIE U ca0ble 3 8
AJIEKTPOJIATHI
HonHble ypaBHEHNS bubmmorexa [IOK
11 N M 10.10.202 https://m.edsoo.ru/00add44
peaxiuit 3 3
XUMHYECKHE
CBOMCTBA KUCJIOT U BuG 110K
. nonmoTexa
1p | OcHopammiBcBere 12.10.202 | https://m.edsoo.ru/00addsd
MpeACTaBICHUI 00 3 3
AIEKTPOJTUTUYECKON -
IIUCCOLMALAN
XUMHYECKHE
CBOMCTBA COJIEH B BuG 1OK
nonmoTexa
13 cBete . 17.10.202 https://m.edsoo.ru/00add8h
MpeACTaBICHUI 00 3 5
ANIEKTPOIUTHYCCKOM -
IIUCCOLMAIAU
Homsmie o bubmuoreka [JOK
14 . 19.10.202 https://m.edsoo.ru/00add9d
THAPOJIN3E COJICH 3 4
O06o06mIeHNEe 1 bu6mmoreka [JOK
15 CUCTEMAaTH3ALUA 24.10.202 https://m.edsoo.ru/00addd1
3HaHWH 3 2
[IpakTnueckas bubnuorexa [IOK
16 pabota Ne 1. 26.10.202 | https://m.edsoo.ru/00addbf
«Pemenue 3 a



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

OKCIICPUMCHTAJIbHBI

X 3a/1a9»
KontponbHas
pabota Ne2 o Teme
«DQNeKTpoIuTHYECKa bubnuorexa [JOK
17 Sl TUCCOITHAIIHS. 07.11.202 | https://m.edsoo.ru/00addec
Xumudeckue 3 0
peaxiuu B
pacTBopax»
O6mras
XapaKTepPUCTHKA
CUIOFCHOB. bu6moreka [IOK
18 09.11.202 | https://m.edsoo.ru/00addfe
XuMu4eckue 3 2
CBO¥CTBa Ha
mpuMepe xJiopa
XJI0pOBOJOPOIL.
CoutsiHast KUCIIOTA,
NUMIECKIE bubnuoreka [JOK
19 . 14.11.202 https://m.edsoo.ru/00adel10
CBOWICTBa, 3 4
MOJTy4YeHHUE,
MIPUMEHEHHE
IIpakTrueckas
pabota Ne 2 o Teme
onyuenne bubnuorexa [IOK
20 B 16.11.202 https://m.edsoo.ru/00ade34
COJISTHOM KUCIIOTHI, 3 3

nu3yyeHue eé
CBOMCTBY



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

Briuucnenus no

yYpaBHEHUSM
- bu6mmoreka [{OK
21 - 21.11.202 https://m.edsoo.ru/00ade48
peakiuii, eciiv 0JIUH 3 8
W3 pEareHTOB JaH B
M30BITKE
O6mas
XapaKTEePUCTHKA bubmorexa HOK
22 23.11.202 https://m.edsoo.ru/00ade64
anemeHToB VIA- 3 a
TPYIIITBI
AnnoTpOonHbIE
MOJU(PHUKAIIUU CEPBI.
Haxoxnenue cepbl u bubnuorexa [JOK
23 e€ coeMHeHNH B 28.11.202 | https://m.edsoo.ru/00ade64
MIPHUPO/IE. 3 a
XUMHUYECKHE
CBOICTBa cephl
CepoBojopos,
CTPOEHHE, bubnuoreka [JOK
24 (busnyeckue u 30.11.202 | https://m.edsoo.ru/00ade80
XUMUYCCKUE 3 2
CBOMCTBa
OKcupl Cephl.
CepHas kucnora,
(usuecKue bubnuoreka [IOK
25 05.12.202 https://m.edsoo.ru/00adea?
XUMHYECKHE 3 3
CBOICTBa,

MNPHUMCHCHUC



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMUYECKUe
peaKImu, Jexanue
B OCHOBE
MIPOMBIIIIEHHOTO
crioco0a MmoTy4eHHs

bu6mmoreka [IOK

26 . 07.12.202 https://m.edsoo.ru/00adec8
CEPHOU KUCJIOTHIL. 3 a
XUMUYECKOE
3arpsi3HEeHUe
OKpYKarolEen CpeJibl
COCTMHEHUSIMU CEePBI
Brruncienue
. bu6moreka [IOK
27 MACCOBOT A107H 12.12.202 https://m.edsoo.ru/00adec8
BBIXOJIa MPOJTyKTa 3 a
peakuuu
Oo61mas
XapaKTepUCTHUKa
anemMeHTOB VA-
rpynmsl. A30T, bubnuoreka [JOK
28 pacrnpocTpaHeHue B 14.12.202 | https://m.edsoo.ru/00adeea
OpUpoJIE, 3 6
(dbuzuveckue u
XUMHYECKHE
CBOMCTBA
AmMMuak, ero
usiieckie i bubnuoreka [IOK
29 XHMVH Heckie 19.12.202 | https://m.edso0.ru/00adf00
CBOICTBa, 3 4

IOJIYYCHHUC U
MNPHUMCHCHUC



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

[IpakTrueckas
pabota Ne 3 o Teme

bubnuoreka [IOK

30 «[lomydenue 21.12.202 | https://m.edsoo.ru/00adf18
aMMHaKa, u3y9deHue 3 0
€ro CBOMCTB»
A30THAg KHCJIOTA,
e€ puznveckue u bubamorexa [OK
31 26.12.202 https://m.edso0.ru/00adf30
XUMUYECCKUE 3 6
CBOiCTBa B
Hcnonp3oBanue
HUTPATOB U COJIEN
aMMOHHS B Ka4eCTBE
MHUHEPATbHBIX
yno6perHii bubnuotexa [JOK
32 ' 28.12.202 | https://m.edsoo.ru/00adf51
XUMHUYECKOE 3 g
3arpsi3HEHUE B
OKpY’Karollen cpeibl
COCTMHCHUSMU
aszora
®docdop. Oxcua
docdopa (V) u
ocopHas
Pocgop bubmuoreka [JOK
KHCJIOTA,
33 09.01.202 https://m.edso0.ru/00adf68
(dbuzuveckue u 4 a

XHUMHUYECKHE
CBOMCTBA,
MOJIy4EeHHUE



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

Hcnonp3oBanue

docdartos B
KauecTBe
MHHEPAbHbIX bu6mmoreka [IOK
34 . 11.01.202 | https://m.edsoo.ru/00adfc2
yIoOpeHuit. 4 0
3arpsi3HeHue B
MPUPOIHOMN Cpeabl
dbocdaramu
Yraepon,
pacrpocTpaHeHHe B BuGmorexa LIOK
35 HpHpOIE, 16.01.202 | https://m.edsoo.ru/00adfd9
¢buznueckue u 4 c
XHUMHYCCKUC
CBOMCTBA
Okcupel yriaeposia,
ux GU3HIECKHUE 1
XUMHYECKHE
CBOIICTBA. bubnuoreka [JOK
36 DKOoJIOTUYECKHE 18.01.202 | https://m.edsoo.ru/00adfeb
POOJIEMBI, 4 e
CBSI3aHHBIE C
OKCHJIOM yTJIepoJia
(Iv)
YronpHas KUCIoTa U bubmorexa HOK
37 ) 23.01.202 | https://m.edsoo.ru/00ae006
e€ conn 4 c
[IpakTnueckas bubnuoreka [IOK
38 pabota Ne 4 o Teme 25.01.202 | https://m.edsoo.ru/00ae027
"Ilonyuenne 4 e
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YIIIEKHUCIIOTO rasa.
KauecTBennas
peakius Ha
KapOoOHAT-UOH"

[TepBoHayanbHbIE
MOHATHSA 00
S — bubmmoreka [{OK
39 p 30.01.202 https://m.edsoo.ru/00ae054
BEIIECTBAX KakK O 4 o
COCIUHCHUAX B
yriepoa
KoeMuii 1 ero bu6moreka [IOK
40 P 01.02.202 https://m.edso00.ru/00ae080
COEUHEHMS
4 a
[IpakTnueckas
pabota Ne 5.
Pemienne
SKCIICPUMEHTAIbHBI bubmorexa HOK
41 p 06.02.202 https://m.edsoo.ru/00ae0bf
X 3aJ1a4 110 TeMe
N 4 2
«Baxueimme
HEMETaJUIbl M X
COCTUHCHUS»
KonTposbHas
pabota Ne3 o Teme bubnuoreka [JOK
42 «Baxueiimue 08.02.202 https://m.edsoo.ru/00ae0el
HEMETAJIIBI U UX 4 8
COCTUHECHUS»
OO0mmas bu6mmoreka [JOK
43 XapaKTepUCTHKA 13.02.202 | https://m.eds00.ru/00ae103
XUMHYCCKUX 4 e
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DJIEMCHTOB —
METAaJIOB.
Merammyeckas
CBS3h U
MeTaIndecKas
KpHCTaJUIMYECKas
pemeéTKa.
duznueckue
CBOMCTBA METAJJIOB

XUMHYECKHUE

CBOMCTBA METAJIJIOB. bu6moreka [IOK
44 DIEKTPOXUMHUECKU 15.02.202 | https://m.eds0o.ru/00ae115
f psiT HATPSDKCHUI 4 6
METaJIJIOB
O01mme crioco0nl
MTOJTydCHUS
meTaiioB. CILIaBhL
Breraucienus mo bubnuoreka [JOK
45 ypaBHEHUSM 20.02.202 | https://m.edsoo.ru/00ae115
XUMHYECKHX 4 6
peaKIuii, ecliv OJIUH
W3 peareHTOB
COJICPXKUT IPUMECH
Momsie o bubmuoreka [JOK
46 22.02.202 https://m.edsoo.ru/00ae127
KOPPO3HUH METAIJIOB 4 3
bu6mmoreka [JOK
47 [enotmsre 27.02.202 https://m.edsoo.ru/00ae14b
METaJLIbI

4

2
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https://m.edsoo.ru/00ae1156
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OKCHUIbI U

bubnuoreka [IOK

48 THJIPOKCUIBI HATPUS 29.02.202 | https://m.edsoo.ru/00ael4b
U Kajaus 4 2
[[lenouHo3emMeNbHBI bubnuotexa [JOK
49 € MEeTaJUIBI — 05.03.202 https://m.edsoo.ru/00ael5e
KaJIbIUH U Mardui 4 8
Baxmneitmme bubnuorexa [JOK
50 COCTMHEHUS 07.03.202 https://m.edsoo.ru/00ael5e
KaJIbIIUs 4 8
O06o06meHne n
51 CHUCTeMaTH3aIHs 12.03.202
3HaHUU 4
JKécTkocTh BOABI B bubnuorexa [JOK
52 CIOCO0BI e€ 14.03.202 https://m.edsoo.ru/00ae188
yCTpaHeHus 4 6
[IpakTnueckas
pabota Ne 6 o Teme bubnuoreka [JOK
53 "YKEcTKOCTh BOABI U 19.03.202 https://m.edsoo.ru/00aelae
METO/IbI €8 4 8
ycTpaHeHus"
bubmuoreka [JOK
54 ANFOMUHUI 21.03.202 https://m.edsoo.ru/00aelc6
4 4
AmdorepHbie bubnuoreka [IOK
55 CBOMCTBA OKCHJIA U 04.04.202 https://m.edsoo.ru/00aelc6
TUIPOKCHUA 4 4
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bubnuoreka [IOK

56 XKenezo 09.04.202 https://m.edsoo.ru/00aeld8
4 6
Oxcuupl,
TUAPOKCUIBI M COJTH bubmorera [JOK
57 11.04.202 https://m.edsoo.ru/00ae35e
xenesa (Il) u xxenesa 4 5
) B
O06o06menue u
58 CUCTEMaTH3aIUs 16.04.202
3HAHUMN 4
[IpakTnueckas
pabota Ne 7.
Pemenne
IKCIIEPUMEHTAIIbHBI bubmiorexa HOK
59 18.04.202 https://m.edsoo.ru/00ae3de
X 3aJ1a4 110 TeMe 4 g
«Baxueimme -
METaJIbl U UX
COCTUHCHUSD»
Brruucnenus no
ypaBHEHUSIM
XUMHYECKUX
peaKIuii, ecliv OJIUH
W3 pEareHTOB JaH B bubnuoreka [JOK
60 M30bITKE WIIH 23.04.202 https://m.edsoo.ru/00ael75
COJICPKUT MIPUMECH. 4 0

Breraucnenus
MaccOoBOU JOJIH
BBIXOJa IPOYKTA
peakuuu
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O06o0011IEHNE U

61 CHCTEMATH3AIIH 25.04.202
3HAHUI 4
Kontponbhas
pabota Ned o Teme
62 «Baxnerune 30.04.202
METAJUIBI U UX 4
COEIVHEHUD
BemntectBa u
MATCDHALL B bu6moreka [IOK
63 p . 02.05.202 https://m.edsoo.ru/00ae3f5
IIOBCEIHEBHOM 4 0
JKU3HHU YeI0BeKa B
XHUMHUYECKOE Bu6nuoreka ITOK
64 3arpsi3HEHUE 07.05.202 | https://m.edsoo.ru/00ae427
OKPY)KAIOIIEH Cpe/Ib 4 0
Pons xumun B
CLLICHUIL bu6mmoreka [JOK
65 P 14.05.202 https://m.edsoo.ru/00ae427
SKOJIOTHYECKUX 4 0
npooieM B
Pe3epBHbIi ypok.
O6oGwenHe 1 bubmuoreka [JOK
66 16.05.202 https://m.edsoo.ru/00ae0d0
CHCTEMAaTH3aL 4 .
3HAHUU B
Pe3epBHBIiT YpOK.
o 6OgH_IGHI/IeyIIi)I bubmuoreka [JOK
67 21.05.202 https://m.edsoo.ru/00adb33
CHCTEMATHU3aIIH 4 c

3HAHUH
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PesepBHblil ypoOK.

O6obmenue u bubmuoreka [IOK
68 1 23.05.202 https://m.edsoo.ru/00ad9cb
cucreMaTrmni3alusa 4 5
3HAHUU
OBILIEE KOJIMYECTBO
YACOB I10 68

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AKimoHepHOe 00IIECTBO
«3narenscrBo «lIpocsemenue»
» Xumus, 9 kinacc/ Pymzutuc I'.E., ®enpnaman @.I"., AkuronepHoe 00111ecTBO

«M3parenscTBO «IIpocBenieHne

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

Ypoxku xumun, 8 knacc/ Pymzutuc I'.E., ®enpaman @.I°., meTogudeckoe
nocobue, AkinonepHoe obmectBo «M3narenscTBo «IIpocsemnienue»

* Vpoku xumu, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., MeToauueckoe
nocobue, Aximonepaoe odiectso «M3aarenbctBo «IIpocBenienne»

Tecter mo xumun 8 kiacc. K yueonuky I'.E Pynsuruca, ®.I".denpamana
"Xumus 8 knacc" boposckux T.A., AkinoHepHoe o61mecTBo «M31aTenbcTBO
«IIpocBemenue»

"Xumus 9 knacc" boposckux T.A., AkimonepHoe o0miectBo «M31aTenscTBo
«IIpocBemenue»

COopHuK 337124 1 ynpakHeHul 1mo xumun 8-9 xnaccel. K yueOnuky K
yaeOnuky ['.E Pynsurtuca, ®@.I'.®enpamana "Xumus 8 knacc" boposckux T.A.,
AxknmonepHoe o0mectBo «M3aatensctBo «lIpocBenienue»

"Xumus 9 knacc", AkunonepHoe oo6mectBo «M3narensctBo «IIpocBemnienne



HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

21. Caiit ®UIIN. OTkpbITIN 6aHK 3aJaHUM 111 POPMUPOBAHHUS
€CTeCTBEHHO-Hay4YHO! rpamotHocTH. https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiit Enunas xosuiekuus uu@poBbIx 00pa3oBaTesIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog.

23. Caiit ®enepanbHblii HEHTP HHPOPMAIIMOHHO-00Pa30BaTEIbHBIX

pECypCoB.

http://fcior.edu.ru



