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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0OIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (eaepaibHON pabouei mporpaMMbl BOCIIUTAHUS
U C Yy4eTOM KOHIEMIMUMU TMpenojaBaHus ydeOHOro mpeamera «XuMuUs» B
oOpazoBaTebHbIX Opranuzanusax Poccuiickoit @eneparuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O INENsAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCIUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
npeaycCMaTpUBAET pPACHpPECIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XUMHUM C  Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTI'O 00IIIero 0O0pa3oBaHUs, a TaKkKe TPEOOBAaHUN K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTro coJiepKaHusl.

3HaHME XHMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromerocsi, €ro MpejCTaBICHU O MaTepuaIbHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHCHHUS.

N3yuenne xumuu:

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

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIHOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW JIeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KakK B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATLHON eI TeTLHOCTH;

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



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ y4eOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHA.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHUsI OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHHU.

CrpykTypa coaepkaHHsl MPOTpaMMbl MO XUMHUHM C(HOPMHpPOBaHA HA OCHOBE
CUCTEMHOro noaxoga kK €€ uzydyeHuro. ConepkaHue CKIAAbIBAETCS U3 CHCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKHUX IMPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa /l. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpEeACTaBICHUN 00 DIIEKTPOIUTHYECKON JIUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITMOIHSS (YHKIUHU OOBSICHEHHS W IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYUYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
€€ CUCTEMHOM MPUPObl, IEHHOCTHOIO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHune XUMHUHU MPOUCXOAHUT C MPUBICYECHUEM 3HAHUU U3
paHee HU3y4YEHHBIX yuyeOHbIX mpenmeToB: «Okpyxaromuid mupy», «buonorusa. 57
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3yueHWW XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XAMHYECKOW HAayKH KakK OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, TMPAKTUYECKOM
NEATEeNIbHOCTHU YEJI0OBEKa 1 KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpBIL. 3a/1aua
y4e0HOTO TpeaMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMBl XUMHYECKUX 3HAHUA —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0XKEHU N, TOCTYIHBIX
00001IeHNI MUPOBO33PEHUECKOTO XapaKTepa, S3blka HAyKd, B MPUOOIICHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH MU3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIIHi, B
(bopMHUpPOBaHUY U PA3BUTHH ITO3HABATECIIEHBIX YMEHUHN M UX PUMEHECHUHU B yU4eOHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATEIbCKON JIEATEIbHOCTH, OCBOEHUHU MPABUI
0e30MmacHOro o0panieHus ¢ BEIIeCTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHUe LI, KaK:

— (¢opMUpOBaHHWE WHTEIUICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM KH3HHU;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOoe TMPHOOIICHHE
OOyJarolMXcss K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJIaM TIO3HaHUsA, (HOPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHUE CIOCOOHOCTEH K
XHUMHWH;

— o0ecrnieueHne YCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OTbITa PAa3HOOOPA3HOU NEATENHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HABBIKOB (KJIIOUEBBIX KOMIICTCHIUH), MMEIONIUX YHUBEpPCAIbHOC 3HAUCHUE IS
Pa3IUYHBIX BUOB JICITCILHOCTH,

— ¢opmupoBaHue oOmIeH (QYHKIIMOHATHPHOH W E€CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBIICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS U ONBIT, IMOJyYCHHBIE MPU H3YYCHUH
XUMHH, IPUMEHATD UX MPU PEIICHUU IPOOJIEM B MOBCETHEBHOM KM3HU U TPYIOBOM
NEeSITEHbHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHUS 1EHHOCTH XHMHYECKMX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbs M OKPY>KAIOIIEH MPUPOTHOMN CPEJIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMpaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUSI.

OO611ee urcio YacoB, OTBEIEHHBIX /1T U3YUCHHSI XUMHUH HA YPOBHE OCHOBHOTO
obmero oOpaszoBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMUYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelleCTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENIbHAA aTroMHasi Macca. OTHOCUTEIbHAs
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUH.

KomuuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XMMUYECKHUE SIBICHUS. XUMHUUECKasl peakius U e€ MpU3HaKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuwiamMu paboThl B JabopaTopuu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJ0BaHUEM, U3YyUYEHUE U OINMCAHUE
¢uznuecknux CBOMCTB 00pa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKeE,
KUIIEHUE W KOHJEHCAlUs BOJIbl) U XMMHUUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
ONMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
meau (II) mpu HarpeBaHuM, B3auMoOAEHCTBHE Keje3a ¢ pactBopoM coiu menu (II),
M3y4eHHE CIOCOOOB pa3/IelieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BhITIApUBAHUE, AUCTHWUIAIMS, XpoMaTorpadus, MpoOBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOJIOJEHHE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHMS MACChl, CO3JaHUE€ MOJENIeHd MOJIEKY
(1apocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopon — 3JaeMEHT U MpOCToe
BemlecTBo. HaxokaeHue kucimopoja B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U MOpOMbIIUIEHHOCTH. Kpyrosopot
KHCIopoa B ipupoje. O30H — amioTponHasi MOAU(PUKAIUS KUCIOPOaa.



TermnoBoit >P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKUUu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MApHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — anemeHT n mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTRA, MPUMEHEHHUE, CIOCOObI nmonyueHus. Kuciorer
U COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoOMCTBAa BOAbL. Boma kak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jis BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Kiaccuduxanus
OKCUJOB:  coyieoOpa3yroniye  (OCHOBHBbIE, KHUCIOTHbIE, aM(OTEepHBIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue U XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanus. Krnaccudukanuss oOCHOBaHMM: MIENOYM MW HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHui. PU3MUYECKME W XUMHUYECKHE CBOMCTBA
ocHoBaHuil. [losrydenrne ocCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duszndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTm MetayuioB H. H. bekerosa.
[Tony4yenue KucIor.

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

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YyUYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOJAOM M YCIOBUS BO3HUKHOBCHHUS W
MpeKpalieHus TopeHus (Toxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
UX CBOMCTB, MOJy4eHHE, CcOOHMpaHHE, pacClO3HABaHHE M M3YYEHUE CBOWCTB
BOJIOpoJa (ropeHue), B3auMoaencTBie Bojiopoaa ¢ okcuaom meau (1) (BozmoxHO
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3II0OB BEIIECTB KOJTUIECTBOM
1 ™monb, uccnegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOM
PacTBOPUMOCTBIO, NMPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHON MAaCCOBOW JOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCICTBUE BOJbI C METAJIaMU (HATpUEM H
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUIEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IioB HEOPraHUUYECKUX BEIIECTB PA3IMUHbIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCKy MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, N3yUEHUE B3aUMOICCTBUS



okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT ¢ METaJlIaMH, Peakiuit
HEUTpaJIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
METaJllIa JPYTUM W3 PAcCTBOPA COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BaxHenIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoanuecknin 3axkon u Ilepuoaumyeckas cucTeMa XUMHYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CTpoeHne aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX 3JieMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucremMa XMMUYECKUX AJIEMEHTOB /l.
N. Menpneneesa. Koporkonepuoanas u juimHHONIeproiHast popmbl [lepuoanueckoit
cuctemMbl xumudeckux snemeHtoB [[. M. MengeneeBa. Ilepuonbsl W TpyIIIbL.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIHI SJIEMEHTA.

Crpoenue atomoB. CocTtaB aToOMHBIX saep. M3otonbl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK AaTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapaKTepuCTHKAa XUMHUYECKOIO
3JIEMEHTA 110 ero nosioxkeHutro B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue [lepuoanueckoro 3akona u [lepuoguyeckoi CHCTEMbI XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHsA Hayku W npaktuku. [[. M. MenneneeB — y4y€Hbli U
rpaXkJIaHUH.

Xumunueckas cBsi3b. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHusa. OKHUCIHUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB U HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHIA LHMHKA C pPACTBOPaMU KHCJIOT M IIEJIIOYEH, IPOBEAECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiyu pa3ioKeHUs, COeAUHEHNUS ).

Mexcnpeomemunie cea3u

Peanuzamus MexXnpeaMETHBIX CBSI3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYLIECTBIISIETCS. YE€pe3 HCMOJIb30BAHUE KakK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTJACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O IUKJIA.



OO01Me ecTecCTBEHHO--HayuUHbIe MOHATHS: HAy4YHbIM (akT, rUnoresa, Teopus,
3aKOH, AaHallu3, CHUHTE3, KiIaccu(ukamusi, MNEePUOJUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIETb, SIBJICHHE.

®dusznka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIIbI,
pPaAMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUI 3apsj, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe€ COCTOSIHME BEIEeCTBA, Tra3, (U3MUYECKHE BEIUYUHBI, E€IUHULBI
U3MEpPEHHUs, KOCMOC, TUTaHEThI, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpasIbl, TOPHBIE TOPO/IbI, MOJE3HbIE
MCKONaeMbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo U XUMHYecKasi peaKIusi

[lepuonuueckuii 3akoH. [lepronuueckas cuctemMma XMMUYECKUX 3J1IeMEeHTOB /1.
N. MengeneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB
XUMHUYECKHUX AJIEMEHTOB NIEPBBIX TPEX MEPUOJIOB, KaUsl, KAJIbIHI U UX COCTUHCHU I
B COOTBETCTBUM C TIOJIO)KeHHEM »3iemMeHToB B Ilepumonuueckoid cucreme
CTPOEHUEM UX aTOMOB.

CtpoeHne BeleCTBa: BHUJIbI XUMUYECKOW CBSI3H. THIBI KPUCTATIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEILECTB, OTHOCSAIIMXCA K PAa3JIMYHBIM KJlaccaM HEOPraHMYeCKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMU4eCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOoMY 3(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKHCIICHHS XMMUYECKHX DJIIEMEHTOB, IO 00paTUMOCTH, TO
YYacTHUIO KaTanu3aropa). JK30- U SHAOTEPMUYECKHE PEAKINH, TEPMOXUMUUYECKUE
YpaBHEHHS.

[lonsitue o ckopocTH xuMu4eckoil peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusx. [IoHsATHE 0 rOMOTeHHBIX M IeTepOTreHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumuueckoM paBHoBecun. DakTopsl,
BIUSIOIIME HA CKOPOCTb XUMHUYECKONW PEAaKUUH U IOJIOKEHUE XHUMHYECKOrO
paBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHOM  PEaKIIMH. CocraBnenue ypaBHEHHUI
OKHCIIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMl € HUCIOJB30BAaHUEM METOAa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHHW3M IUCCOLMALMN BELIECTB C PA3JIUYHBIMU BHJIAMHU
XUMHYECKOU cBsi3u. Ctenens auccounanuu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUST PEeAKIIM HOHHOTO OOMEHa,
IIOJIHBIE M COKpAall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHHUM U COJIeH B CBETE MPECTABIECHUN 00 ANEKTPOIUTUUECKOMN TUCCOLUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HEMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x1opuaa HaTpus), UCCleOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peakiu OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALUU KUCTIOT, 1IeJ0Yel U coiel (BO3MOKHO
UCITOJIb30BAHUE BHJIEO0 MAaTEPHUAJIOB), MPOBEAECHUE OIBITOB, WUITHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakuuii HOHHOro obOmeHa (oOpa3oBaHuE oOcajika,
BbIJIEJIEHUE Ta3a, 0Opa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEHUe, pEeaklUHMH pas3iioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  IOMOIIBIO
KAUYECTBEHHBIX PEAKIIMM HA UOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapakrepucTuka TranoreHoB. (OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEILIECTB — raJIor€HOB. XMMHUUYECKHUE CBOMCTBA HA IpUMeEpe Xyiopa (B3auMoICHCTBUE
C MeTaJUlaMH, HEMeTajlaMH, Iesioyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuUMeHeHue. JlelcTBue xjaopa |
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BaxkHenme XJIopuabl U UX HaX0KICHUE B
IPUPOJE.

O6mras xapaktepuctuka »meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTtpoeHue U (QuU3MUecKue CBOICTBA
MPOCTBIX BEUIECTB — KMCIOPOJa U CePbl. AJIIOTPOINHbIE MOAUDUKAIIMM KUCIOPOIa
U cepbl. XUMHYeckue cBoiicTBa cepbl. CepoBoaOpOi, CTpoeHHE, (U3HUECKUE U
XUMHYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENN KHCIOTHBIX OKCHJOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeACTaBUTEIIS
KJlacca KHCJIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MPOMBIIIJIEHHOTO CIOC00a MOJMy4eHUsi CepHOl KuchoThl. [IpuMeHenune cepHoM
kuciaoTel. COJM CEepHOM KHUCIOTHI, KadeCTBEHHas peakuus Ha CyJb(paT-HOH.
Haxoxnenune cepbl u €€ cOeNMHEHUNW B TpUPOJie. XUMHYECKOE 3arpsi3HEHUE
OKpYXaIoLEeH Cpellbl COCOUHEHUSMU Cepbl (KUCIOTHBIE J0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro NPeJOTBPALLECHUS.



OO6mas xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUSA. A30T, pacIpOCTPAHEHUE B MPHUPOJE,
dbu3nueckue U XumMuieckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XUMUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coau aMMOHUS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHe U XUMUUYECKHUE
cBoMcTBa (0OIME€ KaK TMPENCTaBUTENsI Kilacca KHUCIOT U craeruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEHNE OKPY Karollel cpejibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKJM, 3arps3HEHuEe BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTporHbie
monudukauuu gocdopa, pusuvyeckue u xummuueckue corcrra. Oxcun dochopa
(V) u dochopnas kucnora, ¢pu3nuecKkue U XUMHUECKHE CBOWCTBA, MOJIyYECHHE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapakrtepuctuka aneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHBIEC CTETICHN OKUCIICHUS. Y TJIepOo/1, aJULIOTPOIHbIE MOIU(HUKAIUH,
pacnpocTpaHeHue B Ipupoje, PU3nyeckue U XUMUYECKUEe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uX (QU3WyYecKue Hu
XUMUYECKUE CBOWCTBA, JEWCTBUE HA JKUBBIC OpPraHU3MBbI, I[IOJIyYE€HHE U
IpUMEHEHHE. DKOJIOTHYeCKue MpoOeMbl, CBsA3aHHbIE ¢ okcuaoMm yriepoaa (IV),
TUII0TE3a TJ00AIBHOTO TOTEIJICHUS KIWMarTa, MapHUKOBBIA 3 GdeKT. YroibHas
Kacinora U e€ conu, uX (U3HYECKUEe M XUMHUYECKHE CBOMCTBA, IMOJYYEHUE H
npuMmeHenne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTU U CEJIBCKOM XO3SIIICTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, ITAHOJ, TIUIEPHH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, NPUPOJIHBIA Ta3, HedTh),
IPOJIYKTHl MX TMepepadoTku (O€H3MH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTue 0 OMONIOTUYECKHN BAXKHBIX BEIIECTBAX: )KUpPAX, OENKaX, yriIeBoJax — U UX
polii B KHM3HHM 4YeloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHHM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TOJY4YCHHUE W
npumeHenue. CoenuHenust KpeMHust B mpupoje. Ooire npeacTaBaeHust 00 OKCUe
kpemuus (IV) u kpemuueBoi kuciotre. CUIUKAThI, UX MCIOJIB30BAaHUE B OBITY, B
MPOMBIIIJIEHHOCTU. BajkHeHIne cTpouTelibHble MaTepualibl: KepaMHKa, CTEKIIO,
IeMeHT, ©OeToH, xene300eToH. IIpoOimempl 06€30macCHOTO  MCIOJIB30BAHHS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAKIIMM Ha XJIOPUA-UOHBI U HAOIIOJCHUE TPU3HAKOB



WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOPHUI0B (TAJIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl U €€ COCNMHEHUSIMH (BO3MOXKHO HCIOJIB30BaHUE BUEOMATEPUAIIOB),
HaOJII0/IeHNEe TIpoliecca 00YTIIMBaHUsl caxapa MoJj| JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOTbI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuu Ha CyJib(paT-uoH U HaOJII0/IeHHE MpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHUE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa U uUx
coeIMHEHU (BO3MOXKHO UCIIOJIh30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u ocopHbIX yn0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MNPOBEIACHHUE KAYECTBEHHBIX pEAKIHMM HA HMOH AMMOHHS H
dochar-uoH uW U3yYeHHUE TPUZHAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI C MeEIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3yUYCHHE MOJCJICH KPUCTAIUIMYECKUX PEIIETOK anamasa,
rpaduta, QymiepeHa, O3HAKOMJIEHHWE C TMPOIECCOM aJICOPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYUYCHHE,
cobupanue, pacrio3HaBaHWE U M3YyUYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB HUX
NpPOTEKAHUs, O3HAKOMJICHUE C TPOAYKIHUEH CHIMKATHON MPOMBIILICHHOCTH,
pelleHUEe SKCIEPUMEHTANIbHBIX 3ajau 1Mo Teme «BaxkHellune HemeTamabl U UX
COCJIMHECHUSD.

MeTta/uibl M UX COeTHMHEHMSI

OO6mras xapakTepUCTHKa XUMHUYECKUX IJIEMEHTOB — METAJUIOB Ha OCHOBAaHUH
ux mnoynoxeHuss B Illepuogmueckoil cuctemMe XuMHUYECKUX »diemeHToB . .
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAUIMYECKasi  KPUCTANIMYECKass  pemeTka.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. dU3nyeckre U XMMHUYECKHe CBOKCcTBa MeTamuioB. Oomue
crnocoObl ToyyeHus MeTawioB. [loHsATHE O KOpPpO3UHM METAJUIOB, OCHOBHBIE
crocoOBbl 3alIUTHI X OT Koppo3un. CiuiaBsl (CTalb, YyT'yH, TIOPATIOMUHHM, OpOH3a)
U UX OIPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[[lenounble MeTambl: nojioxkeHue B llepuoandeckor cucteMe XUMHYECKUX
snementoB JI. M. MenaeneeBa, CTpOCHHME UX aTOMOB, HAXOXKJICHUE B MPHUPOJE.
dusnyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl u
TUJAPOKCHABI HaTpuss ©W Kanus. [IpuMeHeHue IMIeOYHBIX METAUIOB U HUX
COEMHEHU .

[[lenoyHo3eMenbHBIE METAJUIBI MAarHMd H  KaJIbIWM: TOJIO)KEHUE B
[Tepunoanueckoil cucreme xumuyeckux 3yeMeHToB J[. . MenaeneeBa, cTpoeHre ux
aTOMOB, HaxoXxjeHue B npupoje. duznueckue 1 XMuMUUECKUE CBOMCTBA MarHus U



Kaubliusl. Baxueiie coefuHeHus Kaiblus (OKCU, TUIPOKCUI, cOu). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMHUHMI: NIOJIO)KEHUE B [lepnoanueckor CUCTEME XUMHUECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOMCTBA OKCUJA U THAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOE€HHE aToMa, HaxXOXXIE€HUE B npupone. dPusnyeckue Hu
XUMUYECKHE CBOMCTBA xee3a. OKCUIbl, TUAPOKCUIBLI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4Y€HHUE PE3yJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIIEIOBAaHUE CBOMCTB >KECTKOM BOBI, MPOILIECCa TOPEHUS KeJe3a B KHUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
KAueCTBEHHBIX PEAaKIIU HA MOHBI: MAarHUSs, KaJIbLIUs, aTIOMUHUS, LIMHKA, >kese3a (II)
u sxene3a (III), menu (II), HaGaromeHMEe W ONMMCAHWE TPOILIECCOB OKpPAIIHMBAHMUS
IUIAMEHM HMOHAMM HATpUs, Kaiusg ¢ KajblUs (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIeI0BaHNE aM(OTEPHBIX CBONCTB T'HIPOKCH/IA AJTIOMUHUS U
TUAPOKCHIA [IMHKA, PELICHUE JKCIEPUMEHTAIbHBIX 3a7a4d 10 Teme «Baxnenmue
METAJUIbI U UX COCAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuansl B ITOBCEIHEBHOM JKHM3HM YeEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKHX OKOrax U OTPaBIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarolleh cpenbl (IpeAenbHas TOMycTHUMast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3KOJIOTHYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4eHHE 00pa3Il0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mesrcnpeomemmnuwie cea3u

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJIb30BaHMWE KaK OOIMMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KJIacCU(PUKANUSI, TEePUOJANIHOCTh, HAOIIONCHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIN
3 PeKT, TEXHOJIOT UL, MAaTEPUAIIBI.

dwusnka: MaTepus, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, H30TOIIbI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUICCKUI 3aps, IIPOBOIHUKH,
MOYPOBOJHUKY, JUDIEKTPUKH, (HOTOIIEMEHT, BEIIEeCTBO, TeJIo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
pemérka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3b1, CoJHIIE.

buonorus: dortocuHTe3, npIxanwe, Ouocdepa, SKOCHCTEMA, MUHEPATBHBIC
yJI0OpEHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIbI, MTOJIE3HBIC
HCKOIIaeMbIC, TOIUTMBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUICKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yabTaThl  OTPAXAlOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAydyHOMY HaCJEINI0, TMOHUMAHUSA 3HAYEHUS] XUMHUYECKOM HayKu B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEePEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpasKIaHCKOr0 BOCITUTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Y4eOHO-HCCIIeIOBATeIbCKOM,  TBOPYECKOM W JIPyrUX  BUJAX
JESTEIBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW MAESTEIbHOCTH IpU
BBITIOJTHEHUU YYEOHBIX, II03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesATeIbHOCTH, TOTOBHOCTH OIIEHUBATh
CBOE MOBEJACHUE M IOCTYNKA CBOMX TOBApHILEH C MO3ULHUHM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUMI MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O NMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY Il TIOHMMAaHUS CYIIHOCTA HAayYHON KapTUHBI MUpa, NpeAcTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHbIE MOTHBBI, HAlPABJICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU IO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



TUTEpaTypor, JOCTYMHBIMU TEXHUYECKUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH MpH  OOpalieHuu C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOro poja,
yBaXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOM ESITEIHLHOCTH, B TOM YHCIIC HA OCHOBE
OPUMEHEHMs]  TPEJAMETHBIX 3HAHUM 1O  XUMHUHM, OCO3HAHHBIM  BBIOOP
WHIMBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUST 00pa3oBaHus ¢ yUYETOM JIMUHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOHM MpodheCCUOHAIBHOM JEATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CpeIe;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPO/IE KAK UICTOYHHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CyYIIEeCTBOBAaHUSA, NOHUMAHHWE ILIEHHOCTH 3J0pPOBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3MuecKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MIACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TMOJIy9aeMble MPU U3YYCHUU XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAOLIEH MPUPOJHOM CPEAOM, I MOBBILICHUS
YPOBHSl  DKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHsS TJIOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEeM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaTHCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC IOHATHUS (3aKOH, TEOPHS, TPUHIIHNII,
runore3a, (akt, cucrema, IMpPOLECC, OHKCIEPUMEHT U APYroe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, DPETYJIATUBHBIE), KOTOpbIE 00ECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpPUU ISl KIacCU(PUKAIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIpPOIlleCCe TO3HAHUSI TOHATUA (TIpeAMETHhIE |
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH y4eOHO-TT03HABATENbHBIX 33a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMbIX IIPOLIECCAX U SIBICHUSX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, 4 TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUIIOTE3BI IO TPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOPETeHNE ONbITa MO IUIAHUPOBAHHUIO, OpPraHW3allMd W TIPOBEJCHUIO
YUYEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOAOM Mpolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTYET
0 mpojerIaHHol padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM MIPEACTABICHUS, MOTYy4YaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPaBOYHBIC
mocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OICHUBATH MPOTUBOPEUYHBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHUE OIBITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayl HECIO0XKHBIMU CXEMaMH, JharpaMmMmaMu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034iCTBA M TPAHCIOpPTAa HA COCTOSHUE OKpY’Karolleil MNpupoHON
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

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

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEIHHOM
JCSTENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIIUIO
PE3YJIbTATOB BBHIMOJHEHUSI XMMUYECKOTO JKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

YMEHHUS y4eOHOTrO COTPYJIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M  MCCIEOBATENIbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIMX MpOOJieM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3unui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICCTBUH, OIpeAelieHHne KpUTEPHUEB IO OIEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHbIe YHHBepcalbHbIe YUueOHbIe eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 2 (HEeKTUBHBIE CIOCOOBI PEeIIeHHs] YIEOHBIX U
MO3HABAaTENbHBIX 3aJ]a4, CaMOCTOSITENIbHO COCTAaBJIATh WJIM KOPPEKTHPOBAThH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUU MPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asBICHHOW LEIH, YMEHHE
MCIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IPejIaraéMble B YCIOBUH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATbDI

B cocraBe mpeAMETHBIX pE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIEHHOTO JaHHOM (QeaepaibHOW paboueil mnporpamMmon,
BBIJICTISIIOT: OCBOGHHBIE OOYYAaIOIMIMMHCS HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYAIIHUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHN: aTOM, MOJIEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOIHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHWE, COJb, DJICKTPOOTPHUIIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUs, pEeaKIUu pPasJIoKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIIPO aToMa, JICKTPOHHBIN CJI0M aTomMa, aTOMHasi OpOUTallb, paguyc aToma,
XUMUYECKasi CBs3b, MOJIIPHAsI U HEMOJspHAs KOBaJE€HTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAaCTBOpP, MaccoBas JOJis1 BeIIeCTBa
(IpoI1eHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATHU W
OPUMEHATH 3TH HOHITUS MPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  DJEMEHTOB B  OWHAPHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOANYECKOM 3aBHCUMOCTH CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoit cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh TabmmuHyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpynma)», Mansie u
OoJbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux diementoB [l W.
MenneneeBay C UHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHYECKUX EMEHTOB (COCTAB U 3aps AApa, 0OILIEe YUCIO AIEKTPOHOB U
pacnpesiesIeHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (M0 YUCIY U COCTaBY YYACTBYIOLIUMX B PEAKLIUU
BEULIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, IMOATBEPIKIAAs OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHU COOTBETCTBYIOILUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 32aBUCUMOCTH OT UX KAYECTBEHHOT'O
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBpPALCHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO0 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JJOJIIO BEIIECTBA B pACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMUYECKOW peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlMH MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3alnio, KiacCcupUKaIuio,
BBISIBICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHS] CBOWCTB
BEIIECTB W XHMHYECKHX PpEAKLIUH, ECTECTBEHHO-HAyYHbIE METO/bI
NMO3HAHUS — HAONIOIEHHE, M3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUECKON TOCYA0H U 1ab0paTOpHBIM
o0opyaoBaHMEM, a TakKe IMpaBuWiaM oOOpalleHus C BEIleCTBaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHMIO ra3000pa3HbBIX BEIIECTB
(BoOpoJla M KHCIIOPOJA), MPUTOTOBICHUIO PACTBOPOB C OMNPEAEIEHHOM
MacCOBOW J0JIEM pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTBI II0 PACIIO3HABAHMIO PACTBOPOB WICIOYEH U
KUCJIOT ¢ MIOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U JIpyTue).

K koHily 00ydenus B 9 kjacce npeIMEeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSITHH: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKUCJICHHSI, XUMHYECKasl PeaKIusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISpHBIA  00BEM,  pacTBOp,  BIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs JUCCOLMALMS, PEaKIUW HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHS,
aM(OoTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKasl ), KpUCTAJUTMYECKAs PEIIETKA, KOPPO3HsI METAILIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKOU peakIuu, MpeAebHO JOMYyCTUMAasT KOHIIEHTpAILIUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKHX TIOHSATUH U
MPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

OTPENIECNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCAMHEHUAX PaA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIAcCy COCIMHEHUN 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaUIMYeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPaxX HEOPraHWYECKUX COCIUHEHHUH, TUI KPUCTALTMUECKOM
PEMETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHME: OIMUCHIBATh M XapaKTEpPU30BaTh
Tabiunyto ¢opmy Ileprognyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHATUS «rJaBHasg mnoArpynna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOIBI, COOTHOCHUTH
0003HauYeHus1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsan  sapa, oOIIee YMCIO OAJIEKTPOHOB M pacmpenelieHue HuX TI0
AJNIEKTPOHHBIM CJI0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS X AaTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKUE DJIEMEHThI, HEOPTraHUYECKHE BEIECTBA,
XUMUYECKHE peakluH (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMU(UUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEpPKJIas OMNHCAHUE
MpUMEpaMHi MOJICKYJISIPHBIX M HMOHHBIX YPABHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIH;

COCTaBJSITh YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, YpaBHEHHS peEaklui, TMOATBEPKIAAOIMINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
IPOTHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSA,
BO3MOXHOCTH TIPOTEKAHHMS XUMHUYCCKUX TMPEBPAIICHUH B Pa3THMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO »JJIeMEHTa 1o (opMylie COEeIMHEHUS,
MaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOUN peaKinu;

COOJTIOIaTh TIPaBHJIIA TIOJIH30BAHM XUMUYECKOU MOCYAON U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpamieHUs C BEIIeCTBAMHU B
COOTBETCTBHHM C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

MPOBOJIUTH PEAKIINH, TIOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATH ONBITHBIM MYTEM XIOPUA-, OPOMHUI-, WOIUMI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OTEpaIlUi MBICTUTEIBHON AESTEIHbHOCTU — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEMATHU3AIINIO, BBISIBICHUE PUIMHHO-
CJICICTBEHHBIX CBA3€H — JJII U3YYECHHs] CBOWCTB BEIIECTB M XUMHUYECKUX
peakiuii, eCTeCTBEHHO-Hay4YHbIE€ METOJIbl TO3HAHHMS — HAOII0IeHuE,
U3MEepeHne, MOJICTIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
n/n TeM NPOrpaMmbl Bceero Konrpoaeuwie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TOHATHS
Xumust — BakHas 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [IOK
MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4ecKNX BelecTn
71 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucnorax 2 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 | 1 bubmuoreka [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c¢
Uroro no pazgeny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN




[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bu6mmoreka [IOK

31 XuMieckix snementos /. 1. ’ https://m.edsoo.ru/7f41837¢
Memnnene-eBa. CtpoeHue
aroma
' https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIINHT
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpemst 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nen 1. BemecTBo  XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/JILI M UX COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01ast XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBoiCTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxneliime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»kaiomnias cpeaa
4.1 BemectBa 1 MaTepuaibl B >KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMs 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yueHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Poss xumuu B | bubmmorekxa [{OK
JKU3HHU 4yesoBeka. Tena u BenecTna https://m.edsoo.ru/ff0d210c
) IlousTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMHUUA https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[IpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI | bubmuorexa [JOK
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yuctele BemecTBa u cMecH. CriocoObl | bubmuorexa [JOK
pa3aeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
. bu6mmoreka [JOK
5 «Pa3nenenne cmeceit (Ha mpumepe 1
. https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIH)»
bub K
6 ATOMBI 1 MOJIEKYJIbI 1 uoamorexa O
https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH | bubnuoreka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 [IpocTble U coKHBIE BELECTBA 1
https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 Xumnueckas popmyina. BareHTHOCTD
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OTtHocuTeNBHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
DJIEMEHTA B COCAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemnecta. MoJib. bubmmoreka [IOK
Moumnspaas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMHUYECKHE SBICHUS. bu6moreka [IOK
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHsI MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust Koau4yecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSAM bubamorexa LOK
B YPABHEH https://m.edsoo.ru/f0d5708
XUMUYECKUX PEAKIUN
Knaccudukanus XuMu4ecKux
. bu6mmoreka [JOK
18 peakiuii (CoequHEeH s, Pa3IoKEeHHUSI,
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
bubmuoreka [JOK
19 sHImKIIoneaucT. O000IeHnE 1
. https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHUH
20 KonTtponeHas padota Nel mo teme bu6nuoreka [IOK

«BeliecTBa U XUMHYECKHUE PCaKum»

https://m.edsoo.ru/ff0d4290




Bo3ayx — cmech razos. Cocras

bubmuoreka [JOK

21 Bo3ayxa. Kucnopoa — sneMeHt u
https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
Ddu3n4eCcKrue U XMMUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKuy OKUCICHUS bubmmorexa [TOK
poJia {peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOplI MostyueHust KUCIopo/ia B
bubmmoreka [IOK
23 1a00paTOPUH U MPOMBIIIJICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckon
24 peaKuuu, MOHITHE O bu6moreka [IOK
TEPMOXUMHUYECKOM YpPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKITHIX
TormumBo (HedTh, yroias U METaH).
bu6mmoreka [IOK
25 3arpsi3HEHUE BO3/IyXa, CIOCOOBI €T0
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
[IpakTrueckast padota Ne 3 o Teme
bu6mmoreka [JOK
26 «ITonmyuenue u cobupanme
. https://m.edsoo.ru/ff0d4ae2
KHUCJI0PO/JIa, U3YYEHHUE €r0 CBOMCTBY
7 Bopopon — sneMeHT u mpoctoe bubnuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
73 dOu3nvecKue U XUMHUYECKHE CBOMCTBA bubnuoreka [JOK
Bozopoaa. [IpumeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonaTtue o KuCIOTax MU COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0slI motyueHust BOAOPoIa B bubnunoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0




[Ipaktuyeckas padora Ne 4 o reme

bubmuoreka [JOK

1 I1 0 a

3 «lomyrerne i COUHpaHHe BOAOPOAA, https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY

0 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrunciienus 00béMa, KOJIMYECTBa

33 eIllecTBA Ir'a3a IO €ro U3BECTHOM bubmiorexa HOK
B

t My https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEILlECTBA WK 00BEMY
Brruuciienus 006EMOB ra3oB 1o

34 aBHEHHUIO PEAKIUU HA OCHOBE bubmorexa HOK
P "p " o https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHEIX OTHOIIEHHUI Ira30B

35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBaHui. [TousTre 00 bubmuorexa [JOK
WHIUKATOpaX https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpUTEb.

37 Hacsiiiennbie 1 HEHACHIIIICHHBIC bubmuorexa [JOK
pacTtBOpbl. MaccoBas J10J1s BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTruueckast pabota Ne 5 o Teme
«lIpurotoBneHne pacTBOPOB C bubnunoreka [JOK

38 . . . .
ONPENEIEHHON MAaCCOBOU 0JIEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»

39 KounTtponsnas pabora No2 mo teme bubnunorexa [JOK
«Kucnopoa. Bonopon. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK
41 KHUCJIOTHBIX, OCHOBHBIX H
https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OcHoBaHusI: COCTaB, KIaccu(UKaIms, bubnuorexa [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnnorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHne u XUMHUYECKHE CBONCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIaTypa,
(cpenne) P Bu6morexa 1[OK
46 CHOCOOBI OJTYyYEHHS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktrueckas padota Ne 6. Permenue
A7 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN)
I'eneTnueckas CBSI3b MEXKIY
bu6mmoreka [JOK
48 KJIacCaMU HEOPraHUYECKUX
. https://m.edsoo.ru/00ad9as50
COCIMHEHU M
49 O06001eHne U cucTeMaTu3alus bubnunorexa [JOK
3HAHUI https://m.edsoo.ru/00ad9cb2
KounTtponsnas padora Ne3 mo teme
" bubnnoreka [JOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela




[TepBbIe MOTBITKU KIIACCH(PUKAITUU

bubmuoreka [JOK
51 XUMHUYECKUX d71eMeHTOB. [ToHsITHE O
https://m.edsoo.ru/00ad9ffa
rpynnax cXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
50 [lepuoauueckas cucrema bubnuorexa [JOK
XUMHUYeCKnX deMeHToB J1. 1. https://m.edsoo.ru/00ada52¢
MenneneeBa
53 Ilepuoapl, TPyIHIIbI, TOATPYIIIEI bubmorera [TOK
PHOJPL, TPYIHIEL, HOATDYH https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
anep. M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
. bubmuorexa [JOK
55 aToOMOB 35ieMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adabbc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTUKa XUMHUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NMPAKTUKH. [l bubnuoreka [JOK
N. MenpaeneeB — y4€Hbli, eAaror 1 https://m.edsoo.ru/00ada96e
rpak JaHuH
53 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnunorexa [JOK
XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 HMoHHas xuMuueckas CBI3b H
https://m.edsoo.ru/00adac34
60 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK

CBA3b

https://m.edsoo.ru/00adaab8




61 KoBanenTHas HenossipHas | bubmuoreka [IOK
XUMHUYECKAS CBS3b https://m.edsoo.ru/00adaab9
bubmmorexa [IOK
62 Crenems oxncneris ! https://m.edsocl)_.[ru/OOadanS
63 OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIC | bubnuoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmmoreka [IOK
64 OKuCIUTEN U BOCCTAHOBHUTEIIH 1 hitps://m. edsoc])_.[ru/OOadb076
KonTpoapHas Ta Ne4 1o TeM
65 «CTp(I));J{IHe ZT(I))ISIT)?HJIM%EK; ) 1 bubmorexa HOK
https://m.edsoo.ru/00adb486
CBSI3bY
66 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [IOK
CHCTEeMaTH3aIs 3HaHUH https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHNE 1 | bubnuoreka [IOK
cUCcTeMAaTu3aIys 3HaHUu! https://m.edsoo.ru/00ad9cb2
68 Peseprubiit ypok. O6001eHNE 1 | bubnuoreka [IOK
cUcTeMaTU3aIys 3HaHUuH https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uupposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero u3yueHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
. bubmuorexa [JOK
2 CBOMCTB XUMHYECKUX JJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHUY€eCKUX BELLECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMuueckoil CBS3U U THIIEI | bu6mmoreka [IOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «[loBTOpEeHue u yrioyonenue 1 1
3HaHUH OCHOBHBIX Pa3/IesoB Kypca
8 Kacca»
6 Knaccudukanus XuMuaeckux | bubnunorexa [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOI
bubnuoreka [JOK
7 peakuuu. [IoHsTHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKIHIX
g IlouaTHe 0 XUMHUYSCKOM | bu6mmoreka [JOK

PaBHOBCCHU. CDaKTOPBI, BJIHAOIINC

https://m.edsoo.ru/00adc28c




Ha CKOPOCTh XUMHUUYECKOU peaklnu
Y MOJIOKEHNE XUMUYECKOTO
paBHOBECHs

Juccoruanusa. XuMHA4eCKue
PpCaKknuu B paCTBOpPAX»

9 OKuCIUTEIbHO- bubmmorexa [{OK
BOCCTAHOBUTEIIbHBIE PEAKLINU https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKOU
bubmmoreka [{OK
10 nuccoranuu. CUIIbHBIE U clla0bie
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubnuoreka [JOK
11 HoHHbIE ypaBHEHHUsI peaKkuil
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHHI bubmuorexa [JOK
00 2JIEKTPOJIUTUUECKON https://m.edsoo.ru/00add5d8
JUCCOLIMAUU
XUMHUYECKUE CBOMCTBA COJIEH B
. bu6mmoreka [IOK
13 CBETE MPEACTABICHUI 00
. https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON AUCCOIUALINHT
. bu6mmoreka [JOK
14 [TonsiTue o ruapoIU3e coJieit
https://m.edsoo.ru/00add9d4
1 O06o00mIeHNEe U CHCTEMAaTH3aIIHS bubnuoreka [JOK
3HAHUM https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pemenue sKcrepuMeHTaIbHbIX bubmmorexa [TOK
p https://m.edsoo.ru/00addbfa
3a7a9»
KonTponpHas padota Ne2 o teme
17 «OIIEeKTpOJINTHYECKAs bu6nuoreka [IOK

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




OO01mas XxapakTepucTUKa raJIoreHOB.

. bubmmoreka [JOK
18 XUMHYECKUE CBOMCTBA HA IPUMEPE
https://m.edsoo.ru/00addfe2
xJiopa
Xnoposojopoa. CossiHast KUCIIOTA,
19 XUMHUUYECKUE CBOMCTBA, MOJYYCHUE bubmmorexa [OK
> HOMYH ’ https://m.eds0o.ru/00ade104
MIPUMEHEHUE
[IpaxTueckas padota Ne 2 o Teme
. bubnuoreka [JOK
20 «ITonmydeHue CONMTHON KUCIOTHI,
. . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruncnenus mo ypaBHeHUSIM
. bubmuorexa [JOK
21 XUMHWYECKNX PEAKINM, €CIIN OJUH
https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE

2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.

o Haxoxnenue cepol u €€ bubnuoreka [IOK
COEIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoopo/I, CTPOCHHE,

P P P bu6mmoreka [JOK
24 (br3UYEeCKre U XUMHUYECKUE
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunpl cepbl. CepHast KUCIOTA,
bubmuoreka [JOK
25 (hM3UYEeCKUEe U XUMHUYECKUE
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNUE
XUMHUYECKUE PEAKIUH, JIEIKAILNE B
26 OCHOBE MIPOMBIIIJICHHOTO criocoba bubnunoreka [JOK

MOJIYYCHUA cepHoﬁ KHUCJIOTHI.
XHUMHUYECKOE 3arpsAA3HCHUC

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




OKpYKaroLIEH CpeJIbl
COCIMHEHUSIMU CEPbI

Briuncienue MaccoBOr 10U

bubmmorexa [{OK

27
BBIXOJIa IIPOAYKTa peaKIuu https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB
VA-rpynmsl. A30T,
bubmmoreka [{OK
28 pacrpoCcTpaHeHHEe B PUPOJIE,
https://m.edsoo.ru/00adeeab
(bu3UYecKre U XUMUYECKUE
CBOMCTBA
AmMuak, ero usnyeckue u
. bubmuorexa [JOK
29 XUMHUYECKUE CBOMCTBA, MOTyYECHUE
https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTnueckas padota Ne 3 o Teme
bu6mmoreka [IOK
30 «ITonyyenne aMmmuaka, u3y4yeHue
. https://m.edsoo.ru/00adf180
€ro CBOWCTB»
a1 A3oTHas kucnoTa, eé Gusndeckue u bubnuoreka [IOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHUS B KAU€CTBE MUHEPAIBbHBIX
. bu6mmoreka [JOK
32 ynoOpeHuii. XuMuueckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLIEH Cpeibl
COCIMHEHUSIMU a30Ta
dochop. Oxcun dbochopa (V) u
$op docgopa (V) bubnuoreka [JOK
33 dhochopHas kucinoTa, GU3NIECKHUE U
. https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOMCTBA, MOTYYEHUE
34 Hcnons3oBanue pochaToB B bu6nuoreka [IOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20




ynoopeHuil. 3arps3HeHne
MIPUPOTHON cpenbl hocdaTamu

Yraepon, pacipocTpaHEeHHE B

bu6mmorexa [IOK
35 npupo e, Gu3nIecKue u
. https://m.edsoo.ru/00adfd9c
XHMHUYECKHE CBOMCTBA
Oxcuppl yriaeponaa, ux pusndeckue
M XUMHYECKHE CBOMCTBA.
bubmmoreka [IOK
36 DKOJIOTHYECKHE MTPOOIIEMBI,
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yriepoja
(IV)
.. bubmunoreka IJOK
37 VropHas KUCIIOTa U €€ COJTH a
https://m.edsoo.ru/00ae006¢
[IpakTnueckas padota Ne 4 o Teme
18 "IlostydeHue yriieKucioro rasa. bubnuoreka [IOK
KauecTBeHHas peakusa Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-uOH"
[lepBoHauanbHBIEC TOHATHS 00
bu6mmoreka [JOK
39 OPraHUYECKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX YIiIepo/ia
. bubnmuoreka IHOK
40 Kpemuuii u ero coequuenus 1
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5.
A1 Pemienne skcriepuMeHTaIbHBIX bubnnoreka [JOK
3a7a4 1o teme «Baxkuelimniue https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBl U UX COEINHEHU
KonTtponpHast padota Ne3 o teme
N bubmuoreka [JOK
42 «Baxueiime HeMeTauIbl U UX

COCAUHCHU A

https://m.edsoo.ru/00ae0el 8




OOm1ast xapakTepuUCTUKA
XAMHAYECKUX DJIEMEHTOB —
MeTaIoB. MeTtaiuindeckas CBsI3b U

bubmmorexa [IOK

43
MeTaJlJInYeCcKas KpUCTalIndecKas https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKre CBOMCTBA
METAaJIJIOB
XUMHUYEeCKHEe CBOMCTBA METAJIJIOB.
. bubnuoreka [JOK
44 DNEeKTPOXUMHUYECKUN PSiJT
. https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJIOB
O61ue crnocoOb! NOTy4YeHUS
MeTaioB. CiutaBel. BeranciaeHus
bu6mmoreka [IOK
45 10 YpaBHEHUSIM XUMHYECKHIX
. https://m.edsoo.ru/00ael 156
peaKIuii, eclii OJMH U3 PEarcHTOB
COIEPKUT MPUMECH
bu6mmoreka [IOK
46 [TonsaTHE O KOPPO3UU METAJLIOB
https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 Illenounbpie METaJIIbI 1
https://m.edsoo.ru/00ael14b2
43 OKcupl ¥ TUAPOKCUIBI HATPUS U bubnmuoteka [JOK
Kanus https://m.edsoo.ru/00ael14b2
49 [I{enoyHO3eMENBbHBIE METAILIIBI — bubnuoreka [IOK
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael 5e8
. bubnuoreka [JOK
50 Baxueiiime coequHeHUS KaJIbUA
https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATU3ALIUS
3HaHUI
50 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK

YCTpaHEHHUS

https://m.edsoo.ru/00ae1 886




[Ipaktuyeckas padora Ne 6 o reme

bubmuoreka [JOK

53 "YKEcTKOCTL BOALI U METOIBI €€
" https://m.edsoo.ru/00aelaes
yCTpaHECHUS
54 J— bubmmorexa [{OK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOHCTBA OKCHJIA U bubnuorexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmmoreka [{OK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIIBI M COTH bubmuorexa [JOK
xenes3a (II) u xxemnesa (I11) https://m.edsoo.ru/00ae35e6
53 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
[TpakTuueckas padota Ne 7.
59 Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [IOK
3a7a4 1o teme «BakHelniue https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COETUHEHHUS
Brrunciienus no ypaBHEHUSIM
XUMHUUYECKUX PEaKIUH, €ClIu OJUH
60 W3 pEareHTOB JaH B M30BITKE WM bubnuorexa [JOK
COJEPKUT IpuUMecH. Beruucienus https://m.edsoo.ru/00ael 750
MAacCOBOM JIOJIM BBIXOJIa IPOIYKTA
peakiuu
61 O00011IeHIE U CUCTEMATHU3ALIUS
3HaHUU
KonTtponsHas pabota Ne4 mo teme
62 «BaxHeine MeTaJlIbl U UX

COCAUHCHU A




63 BemectBa 1 Marepuasl B | bubmuoreka [IOK
IMOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHNE | bubnuorexa [JOK
OKpYXKAIOILEH Cpebl https://m.edsoo.ru/00ae4270
65 Posne xumuu B perieHnn | bubnuorexa [JOK
HKOJIOTUIECKUX MPOOIIEeM https://m.edsoo.ru/00ae4270
66 PesepsHblit ypok. O60011eHNE U | bubnnorexa [JOK
CHCTEMaTHU3alIUs 3HAHUI https://m.edsoo.ru/00ae0dOa
67 PesepBubiit ypok. O600111eHNE U | bubnuoreka [JOK
CHCTEMaTH3alHs 3HAHHUI https://m.edsoo.ru/00adb33c
68 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMaTH3alHs 3HAHHUI https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus. Paboune nporpammel. [Ipenmernas nunus I'. E. Pynsutuca, @. I'.
@enpamana §8-9 knaccel
M.: Ilpocsemienue, 2019 r

@OII - 2023

Pymsutuc I'. E., ®enpaman @. I'. Xumus 8 kinacc, M:, Ilpocsemienune, 2018 r

Pymsutuc I'. E., ®enpaman @. I'. Xumus 9 kinacc, M:, IIpocsenienue, 2019 r

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
Xumus : ypoku B 8 kiacce : mocobwue g yuutens /H. H. INapa

Xumust. Ypoku B 9 kiacce : mocooue s yuurens /H. H. T'apa

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/
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