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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
npeaycMaTpUBAET pPACHpE]CNICHHEe €ro Mo KilaccaM M CTPYKTYpPUPOBAHHE IO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEM OOydJaronuxcsi, OMNpPEaAeNsIeT BO3MOXXHOCTH TpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHs] XUMHUHM HA YPOBHE IeJIe N3y4eHHsI TPeIMETa 1 OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJiib UrparoT (GopMUpYEMblE XUMHUEH NPENCTaBICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

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

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUN, HEOOXOOUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B pOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUS B OOYyYEHMHM XUMHUU OO0ECHEUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHCTEMBbI TEPBOHAYATBHBIX TMOHATHH XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa k e€ uzyudeHuto. CojaepkaHue CKIIQJbIBAETCS W3 CUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS,

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

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HA OCHOBE HSMIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX NpeAMETOB: «OKpyX alomHuil MUpY,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M KakK OJHOr0 M3 KOMIIOHEHTOB MHPOBOWU KYJBTYPBHIL.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM TO3HAHWS TpPU HW3YYCHHU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JesITeNFHOCTH, OCBOCHHMU TpaBWI OE30MacHOTO OOpalleHus C BEIIeCTBAMHU B
MOBCEITHEBHOM KU3HMU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKue IeTH, KaK:

— (¢GopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHHH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHCTEMaTHYeCKOe MPHOOIICHUE
O0yJarolIMXcs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCIOBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITa PAa3HOOOPA3HOU NEATEITHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (¢opMmupoBaHue oOmel (QyHKIMOHAJIBHOM U E€CTECTBEHHO-HAy4YHOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKPY’KaloIllEro MHUpa, WCIOJIb3Ys 3HAHUS U OIBIT, MOJIyYEHHBIE MPU HU3yYEHHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJTHEBHOW MKU3HU MU
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y 00y4aromIMXCS T'yMaHUCTHUYECKUX OTHOUICHHH,
NOHMMAHUSl LEHHOCTM XMMMYECKUX 3HAHUN i1 BbIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOMN cpeabl;

— pa3BUTHE MOTUBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPONIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTapisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3NMYECKHE CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSIHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemectBa. Moisib. MonsipHast Macca. B3auMocBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHsS Macchl BellecTB. XUMHUYeckue ypaBHenus. Krnaccuduxanus
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYeCKUX CBOMCTB 00pa3lloB HEOPraHWYECKMX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
ONMCaHWE MPU3HAKOB IMPOTEKAHUS XUMHUUYECKUX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOIEHCTBUE Keme3a ¢ pacTBopoM conu Menu (11),
M3y4YeHHE CIOCOOOB pa3/IelieHus CMECeil: ¢ MOMOIIbI0 MarHuTa, (GUIHTPOBAHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIYYeHHs] KUCJIopoAa B JabOpaTOpuu W NPOMBINUIEHHOCTH. KpyroBopot
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTO A PekTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOAbL. Bojga kak pactBoputTenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YelloBeKka. KpyroBopoT Bojabl B HNPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcTBa OKCUIO0B. [lonyueHne OKCUI0B.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHusi ropeHust (mokapa), O3HAKOMJIEHHE C oOpa3llaMH OKCHIIOB U
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOWCTB BOAOpOJia (ropeHue), B3aumMojacicTBUE Bojaoposa ¢ okcuaoM menu (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYEeCTBOM | MOIIb, WCCJEIOBAHHE OCOOCHHOCTEH PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpa3lOB  HEOPraHMYECKUX BEIIECTB Pa3lIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METajljla APYTMM M3 PacTBOpa COJH, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHuCINTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosiokeHuto B [lepuonnueckoii cucreme /. . Meneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHs Hayku W npaktuku. [[. Y. MennpeneeB — y4yé€Hbl U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIponiecchl okuciaeHus U BocCTaHOBIEHUA. OKHUCIUTENU U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHHs, COeTUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIIHI,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rtugpocdepa, MHUHEpalbl, TOPHbIE TOPOJBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHUM CBOICTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKLUH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XHUMHUYECKOW PEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUS PEAKIUA MOHHOTO 0OMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpOLEcca AWCCOLMALUMU KHUCIOT, IIEJIOYEd U CoJier
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIUX ~ IPUMEPBI  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6miast xapakTtepucTuka ranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHas KHCIIOTa, XMMHYECKUE CBOMCTBA, IMOJydyeHUEe, NMpuMmeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHne M (PU3MYECKHe CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kucioTa, (QuU3NYECKHe ¢ XUMHUYECKHE CBOWCTBa (00Omue Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COCIUHEHHN B TpUpoJie. XUMHUECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CITIOCOOBI €r0 MPeI0TBPaALCHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIC CTETICHU OKUCIEHHS. A30T, pacCIpOCTpaHEHHE B MPUPOJIE,
dbuzndeckue U XuMu4eckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENsl Kjacca KHUCIOT W crheruduueckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUUuecKoe 3arpsi3sHEHHUE OKPYKaroIel cpe/ibl COeIMHEHUSIMH a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyxa, MOYBBl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u pochopHas kucinora, pusnuecKkue U XUMUUYECKHE CBONCTBA,
nosydenue. Mcnons3oBanue pocdaToB B KauecTBe MUHEPATBHBIX YI00pESHMIA.

O6mas xapaktepucTtuka amemMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopor yriepoaa B npupoje. OKCUabl yriepoja, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a rn00anbHOTO TMOTEIUICHHUS KIMMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ CONMM, X (PU3NYECKUE M XUMHYECKHUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEHIECTBAX KAK O COCTUHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHE 0 OMOJOTUYECKN BaXKHBIX BEIIECTBAX: JKHUPaAX, ONKaX, YIJIeBOJaX — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcujae kpemuusa (IV) u xpemuueBoit kuciaore. CHIMKAThl, UX UCIOJb30BAaHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3y4YCHHE XUMUUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHMI, MOydeHHE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTA3a, MOJyYyeHUe, cOOUpaHue, paclo3HaBaHUEe W HU3yUEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 no teme «BakHelIe HeMETAJUIbI U UX COSTMHEHU ».

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAasT ~ KpUCTAUIMYecKas  pemeéTka.  DIEeKTPOXUMHUYECKUH  psll
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TIPOMBITINICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HATpusi W Kanus. l[IpuMeHeHue IIeNOYHBIX METaIOB U HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxHelmue coequHeHHUs] KalblMs (OKCHUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHHSA. AM(OTEpHBIE CBOMCTBA OKCUJIa U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCUIbI, TUIPOKCUIBLI U conu xkenesa (I1) u xenesa
(ITT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJEHCTBUS OKCHIA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJIe
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEAKLUMN HAa MOHBI: MarHus, KaJblus, aJIOMUHUSA, LIMHKA, JKele3a
(IT) u xene3a (I1I), meau (II), HabmroneHNE U ONMKMCaHUE MPOILIECCOB OKPAIIMBAHMUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIICHUE DKCIEPUMEHTAJIbHBIX 3a]1a4 110 TeMe «BaxHenmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0YKOrax U OTPABICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wmaTtepusi, aToM, DJJCKTPOH, IPOTOH, HEUTPOH, WOH, HYKIIHUII,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CruiaBbl, (U3MYECKUE BEIMYWHBI, CIUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpATbl, TOPHBIE IOPOJIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT Tpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

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

1) naTpHOTHYECKOT0 BOCTIHTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEePEAOBBIX JOCTIXKCHUAX W OTKPBITHSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE IPEACTABIECHUSI O BEIIECTBE M XHMHUYECKOM pPEakKiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOTHOM CPEIOM, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEW;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

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

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHHSI AIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3YUYCHUIO MPOo(ECcCHii M Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAHMS, TOHUMAaHHUE LIEHHOCTH 370pPOBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
paBmI 0€30MaCHOTO MOBEACHUS TP padoTe ¢ BEIECTBAMHU, a TAK)KE B CUTYAIIUAX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M MyTeH HUX PEHIeHUs MOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOMN



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAIbHbIE yUeOHbIE JeiicTBUSA

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSITHSIMU), HUCIOIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE paCCyXACHUS (MHAYKTUBHBIC, AEAYKTUBHbBIC, TI0O aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUUYECKUX PEaAKIUH,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KadyeCcTBE OCHOBBI g (DOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3yiabTar, GOpMyIHpOBaTH 0000IIEHN U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM NPEACTABICHUS, MOTYy4YaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JUIsl BBIIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIB30BAHMS PA3IIMYHBIX IOMCKOBBIX CHUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

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

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

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

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMUYECKOTO JKCIEepUMeHTa (1abopaTOPHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJieM HAa OCHOBE Y4€Ta OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSITEIBHO OIpPEAENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUA NPU BBINOJHEHUH 3aJaHUM C Y4YETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



nedcTBUM, creuuduyueckue I OpeIMeTHOM oOiacTh  «XUMHS», BHJIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJDKHBI OTpaXkaTh COPMUPOBAHHOCTh Y OOYJAIOIMIMNXCSI YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasE Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, pEeaKIuu pasJIoKEHUs, pEeaKIUu 3aMelIeHUs, pPeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBas JOJisI BEIIECTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

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

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHUYECKUX COCTNHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OOJNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYCHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



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

KJIaCCU(UIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAAsl OMUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

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

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHe, CHCTeMAaTH3aluio, KiIacCHU(PUKAIUIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

clenoBaTh ~ NIpaBWjaM  MOJb30BaHUS  XMMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MACCOBOM JIOJIEW PacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

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

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIlIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHWMHUYECKON pEaKUHH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3U (KOBAJICHTHAs, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OIKCHIBATH U XapaKTEpU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusi, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKONW Tabmuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IJIaBHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YpPaBHEHUS AJEKTPOJIMTUYECKOW JUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBICHUS JIEKTPOHHOTO OajaHca 3TUX PEeaKIuii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCOBYIO JOJI XHMHYECKOrO JJIeMEHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSMU TIO BBITIOJTHEHHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

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

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IlIeHHe, CUCTEeMaTH3alllI0, BBISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne KoanuecTBo yacon
DJIeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB (uudposbie)
1 KoHTpoJuabsH IIpakTHyeck
U TeM MPOrpaMmabl Bcero o0pa3oBaTte/ibHbIE
/ ble padoThl ue padoThl
pecypcesbl
n
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumusi — BaykHast 00J1acTh
bu6mmoreka [IOK
€CTECTBO3HAHUS U
. S 2 https://m.edsoo.ru/7f418
MPaKTUYECKOU 37¢
NeITeNbHOCTH YeJIOBEKa T
bu6mmoreka [IOK
BemectBa n xumuueckue
15 1 https://m.edsoo.ru/7f418
peaxkuuu 37¢
Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacraBuTe/ M HEOPraHUYeCKUX BellecTB

Bosznyx. Kucnopoa.

bu6mmoreka [IOK

6 https://m.edsoo.ru/7f418
ITousaTtue 00 okcumax
37c
Bonopoa.llonsitue o bubmiorexa LIOK
8 1 https://m.edsoo.ru/7f418
KHACJIOTaX U COJIAX
37c
bu6mmoreka [IOK
Bona. PactBopsl. IlonsaTue
. p 5 1 1 https://m.edsoo.ru/7f418
00 OCHOBaHMAX
37c
OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
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4 HEOPraHUYECKUX https://m.edso0.ru/7f418
COEIMHEHU I 37¢c

Wroro mo pazueny 30

Paznean 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumuueckux 3jiementon /1. U.
MemnjgesieeBa. CTpoenne aToM0OB. XuUMHUYecKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU

[Tepuonnueckuii 3aKOH U

3 [lepuoauueckas cucrema bubnuoreka [JOK
1' XUMHUYECKHX dJIeMeHTOB JI. 7 https://m.eds00.ru/7f418
N. Meunneneesa. Ctpoenue 37c
aToma
XuMuJecKas CBS3b.
bu6mmoreka [IOK
3. OKHCITUTETBHO-
8 1 https://m.edsoo.ru/7f418
2 BOCCTaHOBUTEIILHBIC 37¢
peakuuu o
bu6moreka [IOK
Hroro mo pazgeny 15 https://m.edsoo.ru/7f418
37c
bu6mmoreka [IOK
PezepBHOE Bpemst 3 https://m.edsoo.ru/7f418
37c
OBILEE KOJIMYECTBO

YACOB II10 ITPOTPAMME 08 4 °
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9 KUIIACC

Ne KoanuecTBo 4acoB
DJIeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB (uudposbie)
1 KoHuTpoJuabsH IIpakTHyeck
U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
/ ble padoThl He padoThl
pecypcsl
n
Pa3nes 1. BemecTBo H XuMH4yeckmne peakuun
1 [ToBTOpeHue u yriuyonenue bubnuotexa [JOK
1' 3HAHWI OCHOBHBIX Pa3/eioB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 Kiacca 636
bu6mmoreka [IOK
1. OCHOBHBIE 3aKOHOMEPHOCTH
. 4 https://m.edsoo.ru/7f41a
2 XMUMHUYECKUX peaklui
636
1 DNEeKTPOTUTHICCKAS bubnuoreka [JOK
3' IUCCOLMAIINA. XUMHUYECKIE 8 1 1 https://m.edsoo.ru/7f41a
peaKkuuu B pacTBOpax 636
Hroro mo pazgeny 17
Paszngen 2. Hemera/sibl 1 UX COeTUHEHUSA
5 OO6mras xapakTepucTuKa bubnuorexa [JOK
1' XUMHUYECKUX 3JIEMEHTOB 4 1 https://m.edsoo.ru/7f41a
VIIA-rpynmst. ['anoreHs 636
OO1as xapakTepucTuKa
P P bubnuorexa [JOK
2. XUMHUYECKUX JIEMEHTOB
. 6 https://m.edsoo.ru/7f4la
2 VIA-rpynner. Cepa u e€ 636
COCIMHEHUS —
2. OO1as xapakTepuCcTHKa 7 1 bubnuorexa LIOK
3 XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/7f41a



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

VA-rpynnsl. A3or, ¢pochop 636
" UX COCIAUHCHUA
OO1as xapakTepruCcTHKa
) P P bubmauoreka [IOK
. XUMHUUYCCKUX DJICMCHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnel. Yraepon u 636
KPEMHUW U UX COCITMHEHUS T
Hroro mo pazmeny 25
Paznen 3. Merasibl M UX COeAMHEHUS
3 bu6mmoreka [IOK
1' OO01ue cBOMCTBa METAILIOB 4 https://m.edsoo.ru/7f41a
636
. bu6mmoreka [IOK
3. Ba)KHeI/IIHI/Ie MECTAJIJIBI 1 UX
16 https://m.edsoo.ru/7f41a
2 COEIMHEHUSI
636
Hroro mo pazgeny 20

Pasznen 4. Xumus v oOKpy:Kamomas cpeaa

bu6mmoreka [IOK
4, BemectBa u maTepuainsl B
3 https://m.edsoo.ru/7f41a
1 JKU3HHU YeJoBeKa
636
Utoro no pazneny 3
bubmuoreka [{OK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
J KounyecTBo yacoB
DJIeKTPOHHBbIE
Jara P
Kontpoasn | IlpakTnue uugposkie
Tema ypoka Bce usyue
HbIE CKHe st o0pa3oBareib
T ro padoThI padoThI HbI€ pecypchbl
bubnuoteka
[Ipenmer xumuu. Poms xumun B 1 LIOK
YKW3HM 4eoBeka. Tena u BemecTsa https://m.edsoo.r
u/ff0d210c
bubnuoreka
ITonatne o MeToaX MO3HAHUSA B 1 HOK
XUMUHU https://m.edsoo.r
u/ff0d227e
[IpakTueckas pabota Ne 1 «[IpaBuia bubnuoreka
paboTHI B TaOOPATOPUU U TPUEMBI 1 1 LHOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.r
000pyI0BaHUEM u/ff0d23dc
bubnuoreka
UYucrele BemecTBa U cMecu. CriocoOsl 1 LIOK
pazzaeieHus cMmecein https://m.edsoo.r
u/ff0d26ca
[Tpaktuyeckas padora Ne 2 bubmmorexa
. [HOK
«Paznenenue cMmeceit (Ha mpumepe 1 1

OYUCTKH HOBapeHHOI‘/’I COJ'II/I)))

https://m.edsoo.r
u/ff0d28c8
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bubmmoreka

A [HOK
TOMBI U MOJICKYJIbI
https://m.edsoo.r
u/ff0d2a6c¢
bubanorexa
XHUMHUUYECKHE DIIEMEHTEI. SHAKHU [IOK
(CMMBOJIBI) XUMUYECKUX IEMEHTOB https://m.edsoo.r
u/ff0d2be8
bubanoreka
I1 [HOK
POCTBIE U CTIOKHBIE BEIIECTBA
https://m.edsoo.r
u/ff0d2a6c¢
bubanorexa
[HOK
ATOMHO-MOJIEKYJIIPHOE YUEHHUE
https://m.edsoo.r
u/ffod2d50
Bbubanorexa
3aK0OH MOCTOSHCTBA COCTaBa BEIICCTB.
HOK
Xumuueckas popmyna. BareHTHOCTH
ATOMOB XMMHUUYECKUX DJIEMEHTOB https://m.edsoo.r
u/ff0d2eae
bubanorexa
OTHOcUTEIbHAd aTOMHAas Macca. HOK
OTtHocHTeNnbHAsE MOJIEKYIISIpHAs Macca https://m.edsoo.r
u/ff0d323c
bubnaunoreka
MaccoBas 10151 XMUMHUYECKOTO LHOK
3JIEMEHTAa B COCIMHECHUU https://m.edsoo.r
u/ff0d350c
Konuuectso Bemecrsa. Monb. bubnunoreka
MousipHas macca [HOK
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https://m.edsoo.r

u/ff0d5230
bubnuoreka
Du3nYeCKue U XMMUYECKHE SBJICHUS. [HOK
XuMHUecKas peaKuus https://m.edsoo.r
u/ff0d37fa
bubnuoreka
[Ipu3Haky u ycioBHs IPOTEKAHUS [HOK
XUMUYECKUX PEAKLUN https://m.edsoo.r
u/ff0d3al6
bubnuoreka
3aKk0oH COXpaHEHHUs MAaCChl BEIECTB. HOK
XHAMHUYECKUE YPAaBHEHHUS https://m.edsoo.r
u/ff0d3b88
bubnuoreka
Brluncnenust koau4yecTBa, MacChl
BEILIECTBA 10 YPABHEHUSIM HOK
XHMITECKITX. peaKiyuii https://m.edsoo.r
u/ff0d5708
Knaccudukanus XuMuueckux bubmorexa
peakiuil (CoOeAMHEHUS, PA3JI0KEHHUS, HOK
saMenmer, oGMeHa) https://m.edsoo.r
’ u/ff0d3f34
M. B. JIoMOHOCOB — y4€HBIii- bubmmorexa
I[HOK
sHIKIIoneaucT. O0o0IEHne U
CHCTEMAaTH3allMs 3HAHUH https.//m.eds0.¢
u/ff0d40c4
bubnuoreka
KonTtponpHas padota Nel mo teme ILHOK

«BeliecTBa 1 XUMHYECKHUE PCaKkum»

https://m.edsoo.r
u/ff0d4290
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Bo3agyx — cmech razos. Cocras

bubmmoreka

[HOK
Bo3ayxa. Kucinopoa — anement u
poctoe BemecTBo. O30H https://m.edsoo.r
P HIECTBO. u/ff0d448e
. bubanorexa
dusnueckue U XUMHYECKUE CBOMCTBA OK
KHCJIOpoJia (peaKkIuy OKUCIICHUS, 1
ropenue). [Torarue 06 okcumax itps. /m.eds00.t
PEHHE). a u/ff0d4614
bubanoreka
CriocoObl MoTy4eHus! KUCIOPO/ia B Ok
a00paTOPUH U MPOMBIIIIICHHOCTH. 1
I[IpuMmeHeHue KucIopoaa https://m.edsoo.r
P poi u/ff0d497a
TennoBoii 3¢ ekt xumMuueckoin bubnuoreka
peakuuu, MOHATHE O [HOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.r
Y SHIOTEPMUUYECKHUX PEAKITHIX u/ff0d4790
bubnuoreka
TormmBo (HedTh, yroas U METaH). OK
3arps3HEeHHe BO3IyXa, CIIOCOObI €ro 1
N — https://m.edsoo.r
PeAOTEpall u/ff0d4c4a
[IpakTrueckas padota Ne 3 o Teme BHOiJEHOTem
«[lonydyenue u cobupanue 1
KUCIIOPOa, U3YUEHUE €r0 CBOMCTBY https://m.edso0.r
poJa, M3yH u/ffod4ae2
bubnunoreka
Bonopon — snemeHT u npocToe I[IOK
BelecTBo. Haxoxaenue B npupoae https://m.edsoo.r
u/ff0d4ddo
dusnyeckue U XUMHUYECKUE CBOMCTBA bubnunoreka
Bojopoaa. [Ipumenenue Bogopona HOK
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https://m.edsoo.r

u/ff0d4ddo
bubnuoteka
[ToHsiTHE O KUCIIOTAX U COJISIX Ih_ggfllm edsoo.r
u/ff0d50d2
bubnuoteka
Crioco0bl Mmosty4eHust BOAOPO/Ia B [HOK
naboparopuu https://m.edsoo.r
u/ff0d4ddo
[IpakTiueckas padorta Ne 4 o Teme LBIP(I;?HOTeKa
«ITonmyuenue u cobupanue BoI0OPo/Ia, _
U3y4YEeHHE €r0 CBOMCTBY E;ﬁ;ﬂ;l;dsoo'r
bubnuoreka
MonsipHblii 00bEM ra30B. 3aKOH I[IOK
ABoraapo https://m.edsoo.r
u/ff0d542e
Brruncnenus 00bEma, KoaruecTBa bubmotexa
BEILIECTBA ra3a Mo €ro U3BECTHOMY HOK
KOJIMYECTBY BEIICCTBA UK 00BEMY E;ﬁ;gg;égdsoo'r
Brruucienust 00bEMOB ra3oB 1o bubsmotexa
YPaBHEHUIO PEaKLMM Ha OCHOBE HOK
3aKOHA 0OBEMHBIX OTHOIIICHUH T'a30B https://m.eds00.r
u/ff0d5708
bubnuoreka
du3nyecKrue 1 XMMHUYECKHE CBOMCTBA I[IOK

BOJbI

https://m.edsoo.r
u/ff0d587a
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bubmmoreka

CoctaB ocHoBanuii. [lonsTue 06 LIOK
MHJMKATOpax https://m.edsoo.r
u/ff0d59e2
Bopa xak pacTBopuTENb. bubanorexa
Hacplmennele 1 HEHACHIIICHHBIC [HOK
pactBOpbl. MaccoBas J10J1sl BEIIECTBA https://m.edsoo.r
B PacTBOpE u/ff0d5b40
[IpakTueckas padora Ne 5 o Teme bubnuoreka
«IIpurortoBneHue pacTBOPOB ¢ I[HOK
OmnpeAeNIEHHON MacCOBOM T0JeH https://m.edsoo.r
pPacTBOPEHHOTO BEIIECTBA» u/ff0d5eba
bubnmmoreka
KontponbHas padota Ne2 o teme [HOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.r
u/ff0d6342
bubnmmoreka
Okcuapl: cocTaB, Kiaccudukaus, HOK
HOMEHKJIaTypa https://m.edsoo.r
u/ff0d664e
. bubnuoreka
[Tonydenne u XuMHU4YECKUE CBOMCTBA
KHUCIIOTHBIX, OCHOBHBIX U HOK
https://m.edsoo.r
aM(}OTEepHBIX OKCHUIOB u/Ff0d664e
bubnuoreka
OcHOBaHMs: COCTaB, KJIacCU(pUKaIMs, I[IOK
HOMEHKJIaTypa https://m.edsoo.r
u/ff0d67ca
[Tomyuyenune u XuMHUYECKHE CBOMCTBA bubnuoreka
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OCHOBaHUM

[HOK
https://m.edsoo.r

u/ff0d67ca
bubnuoreka
Kucnotsr: cocras, kinaccudukanms, LIOK
HOMEHKJIaTypa https://m.edsoo.r
u/ffOdfee2
bubnuoreka
[TonyueHnue 1 XUMHUYECKHE CBOKWCTBA [IOK
KHCIIOT https://m.edsoo.r
u/ffOdfee2
bubnuoreka
Conu (cpenHue): HOMEHKIATYpa, 10K
z:s;cc)f; MOJTyYEHUS, XUMUYECKUE httos://m.edsoo.r
u/00ad9474
[IpaxTueckas padota Ne 6. Pemenue bubnuoreka
9KCNICPUMCHTAJIPHBIX 33124 110 TEMe HOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.r
COCIMHEHUI u/00ad9b7c
bubnuoreka
['eneTnueckas cBsI3b MEXKIY KJIaCCaMU [HOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.r
u/00ad9a50
bubnuoreka
O00011IeHNE U CUCTEMATH3ALIUSI LIOK
3HaHUHN https://m.edsoo.r
u/00ad9ch2
KonTtponpHas padota Ne3 o treme bubnuoreka
"OCHOBHBIE KJIACCHI HEOPTAHUUYECKUX [HOK

coequHeHun"

https://m.edsoo.r
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u/00ad9ela

bubnuoteka
[TepBbie TOMBITKH KIacCUpUKAIITT
[HOK
XUMUYECKUX 3JIeMEHTOB. [loHsTre 0
IPYIIax CXOAHBIX JJIEMEHTOB flte./7in. lsou.
26 A u/00ad9ffa
Ilepnoanyeckuil 3aK0H 1 bubnuoreka
[Iepnoanueckas cucrema [HOK
XUMHUYeCKnX deMeHToB 1. Y. https://m.edsoo.r
Menneneepa u/00adas2c
bubnuoteka
[HOK
[lepuoapl, TpynIbI, TOATPYIIITHI
https://m.edsoo.r
u/00ada52c
bubnuoreka
Crpoenne atoMoB. CocTaB aTOMHBIX [HOK
saep. M3oTonbl https://m.edsoo.r
u/00ada342
bubnuoteka
CrtpoeHue 3IIeKTPOHHBIX 000JI04eK OK
aToMOB 3JieMeHTOB [leproanueckoit 1
cucremsl JI. . Meneneesa https.//m.eds0.¢
o a u/00adatbc
XapakTepucTuka XUuMHYECKOT O bubnuoreka
9JICMCHTA TI0 €ro IOJIOKCHHUIO B LHOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.r
MeneneeBa u/00ada824
3nauenue [lepuoanyeckoro 3akoHa bubnuoreka
JUISL pa3BUTHS HAyKU U MPaKTUKH. [I. HOK
N. MenaeneeB — y4€HbIN, Ie1aror 1 https://m.edsoo.r
u/00ada96e

rpaXxJJaHUH
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DNEeKTPOOTPULIATELHOCTH ATOMOB
XUMHYECKUX JICMEHTOB/
Bcepoccuiickas mpoBepouHas padoTa

bubnunoreka
[HOK
https://m.edsoo.r
u/00adaab8

HNonnasg xuMu4deckast CBsI3b

bubnunoreka
[HOK
https://m.edsoo.r
u/0O0adac34

KoBanenTHas MoJIsIpHasd XUMHUYCCKas
CBA3b

bubnuoreka
[HOK
https://m.edsoo.r
u/00adaab8

KoBanentnas HenossipHas
XMUMHYECKas CBA3b

bubnunoreka
[HOK
https://m.edsoo.r
u/00adaabh9

CreneHb OKUCIICHUSA

bubnnoreka
IHOK
https://m.edsoo.r
u/00adae28

OKHCIIUTEIIFHO-BOCCTAHOBUTEIIHHEIC
pCaKnuu

bubnuoreka
LHOK
https://m.edsoo.r
u/00adb076

OKHCIIHTEIN B BOCCTAaHOBUTEIN

bubnunoreka
LHOK
https://m.edsoo.r
u/00adb076

KonTtponpHas padota Ne4 o teme
«CtpoeHue aroma. XUMHAYECKast

bubaunoreka
LHOK
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CBSI3bY https://m.edsoo.r
u/00adb486
bubnnoreka

Pe3zepBHbIii ypok. O60011eHNE 1 1 LIOK

CHCTeMaTH3alus 3HaHUI https://m.edsoo.r
u/00adb33c
bubnnoreka

PezepBnsblit ypok. O00OHIEHNE U 1 [HOK

cUCTEMaTH3als 3HAHUI https://m.edsoo.r
u/00ad9ch2
bubnnoreka

PezepBHblit ypok. O00O1IEHNE U 1 [HOK

CHCTEMAaTH3alIHs 3HAHHUI https://m.edsoo.r
u/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

A KosnyecTBo yacoB
DJIeKTPOHHbIE
Jara P
n KoHuTtpoisb nugposbie
Tema YpoKka Bce HpaKanec H3y4eH
/ HbIE o0pa3zoBaTe/ibH
ro Kue padorbl | HA
n padoTbI ble pecypchbl
[Iepnoanueckuil 3aK0H. bubnuoreka
[Iepnoanueckas cucrema 1 [HOK
XUMHUYeCcKnX deMeHToB 1. 1. https://m.edsoo.ru
MenneneeBa /00adb59e
3aKOHOMEPHOCTH B bubnuoteka
U3MEHEHUH CBOWCTB 1 ITOK
XUMUYECKUX DJIEMEHTOB https://m.edso0.ru
MEPBBIX TPEX NEPUOI0B /00adb6b6
bubnuoteka
Knaccudukanus u OK
HOMEHKJIaTypa 1 1
HEOPraHUYECKHUX BEIIECTB hitps://m.eds00.1u
P B /00adb7e2
. bubnuoreka
Buibl XuMU4eCcKO# CBS3H U OK
THITBI KPUCTAJUTHYECKUX 1 1
lETOK https://m.edso0.ru
P /00adbac6
Kontponsnas padora Nel mo
teme «IloBTOpeHue u
yri1yOJaeHne 3HaHUH 1 1

OCHOBHBIX pa3CcjiOB Kypca 8
Kiacca»
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Knaccudukarus XaMHUYECKUX

Bubnunoreka

. HOK
peaKIHi 10 pa3InIHbIM
D3HAKAM https://m.edsoo.ru
P /00adbchO
[TonsiTue o ckopocTu bubnuoteka
XMMHYECKON PEAKLIUH. HOK
TloustiTie 0 TOMOTE€HHEIX U https://m.edsoo.ru
reTEPOTCHHBIX PEAKIUIX /00adbe9a
TloustTie 0 XUMHYECKOM
paBHOBecuu. DaKTOPBHI, bubnuoreka
BJIMSIFOIIME HA CKOPOCTh HOK
XUMUYECKON PEaKny 1 https://m.edso0.ru
MOJIOKEHNE XUMHUYECKOT'O /00adc28¢c
paBHOBECHs
bubnunoreka
OxuciuTensHo- LIOK
BOCCTAHOBUTEJIbHBIE PEAKIINHU https://m.edso0.ru
/00adcade
o bubnuoreka
Teopust 3MEKTPOTUTHICCKOM OK
muccoruanui. CUIIbHBIE U .
c1a0bIe AIIEKTPOJIATHI https://m. £d500.U
p /00adcd68
bubnuoreka
. HOK
Hounsle ypaBHEHHS peakiuid
https://m.edsoo.ru
/00add448
o bubnuoreka
XHUMHUUECKHE CBOIICTBA KUCIIOT
HOK

1 OCHOBAHUI B CBETE
MIpeJICTaBICHUI 00

https://m.edsoo.ru
/00add5d8
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BIEKTPOJIUTHYECKON

IHACCOIAAIAN
XHUMHUYECKHE CBOMCTBA COJICH bubnunoreka
B CBETE NPEJCTaBICHUI 00 LHOK
ANEKTPOJIUTUYECKON https://m.edsoo.ru
JUCCOLMALIAY /00add8b2
bubnunoreka
. HOK
[TonsiTue 0 ruApOIU3E CoJIeH
https://m.edsoo.ru
/00add9d4
bubnuoreka
O06o06mmeHne u IHOK
CHCTEMAaTH3aIsA 3HAHUH https://m.edsoo.ru
/00addd12
bubnunoreka
[TpakTruueckast padota Ne 1.
[HOK
«Pemenme
JKCIIEPUMEHTAIIBHBIX 3a7a9)» hitps://m.eds00.u
P a /00addbfa
Kontponbras padoTta Ne2 o bubnuoreka
TeMe «JIEKTPOJINTUYECKAst I[HOK
nucconyanusg. XuMuueckKue https://m.edsoo.ru
peaKIMK B paCTBOPAX» /00addecO
bubnuoreka
OO6mras xapakTepucTuKa
HOK
rajoreHoB. XuUMHUUYECKHUE
CBOMCTBA HA [IPUMEPE XJI0pa hitps://m.edsoc.ru
PHMEPE XJI0D /00addfe?
Xnoposonopoa. ConstHast bubnuoreka
KHCJIOTA, XUMUYECKHE LHOK

CBOMCTBA, MOJIyYECHHE,

https://m.edsoo.ru
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IPUMEHEHUE /00ade104
[Tpaktuyeckas padora Ne 2 mo bubmuotexa
teme «llonydyenune consHon [HOK
KHUCJIOTBI, U3y4YEHUE €€ https://m.edso0.ru
CBOMCTB» /00ade348
Brrunciienus no ypaBHEHUSIM bubnuoteka
XMMHUYECKUX PEAKIIMH, ECITU I[HOK
OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru
M30BITKE /00ade488
bubnuoteka
OO6mrast xapakTepucTUKa [HOK
aneMeHTOB VIA-rpynmbl https://m.edso0.ru
/00ade64a
AmtoTponHbie MOAUBUKAITIH bubnuoteka
cepnl. Haxoxnenue cepsl 1 € ILIOK
COEIMHEHUH B NIPUPOJE. https://m.edso0.ru
XUMHYECKHE CBOMCTBA CEPBI /00ade64a
bubnuoreka
CepoBoiopoj1, CTpOCHHE,
¢buznyeckue 1 XuMu4eckue HOK
. https://m.edso0.ru
CBOICTBa /00ade802
Oxkcunpl cepsl. CepHas bubnuoreka
KHUCTIOTa, (PU3HUECKUe U I[HOK
XHMHYECKUE CBOMCTBA, https://m.edsoo.ru
MPUMEHEHHUE /00adea28
XHUMHUYECKUE PEAKIINH, bubnuoreka
JIeXKaIie B OCHOBE HOK
MIPOMBIIIJICHHOTO CII0c00a https://m.edsoo.ru
MOJY4YEHUS] CEPHOU KUCIIOTHI. /00adec8a
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XUMHUECKOE 3arps3HEHUE
OKpYKaroLIEH CpeJIbl
COEMHEHUSIMU CEPbI

bubnunoreka
Brrunciienue MaccoBoit 10 HOK
BBIXOJIa TPOAYKTA PEAKLIUU https://m.edso0.ru
/00adec8a
OO01as XxapakTeprucTUKa
bubnunoreka
351eMeHTOB V A-rpynisl. A30T, 1IOK
acIIPOCTPAaHEHUE B IIPUPOLIE,
g)mnr;ec;:/le u XI/IMI/I‘—IIC)CIFI/IG https://m.edsoo.ru
N /00adeeab
CBOMCTBA
bubnnoreka
AmMmuak, ero ¢usnyeckue u
o I[HOK
XUMHYECKHE CBOMCTBA,
[IOJIYYEHHE U IIPUMEHEHNE https://m.edsoo.ru
yi p /00adf004
bubnnoreka
[TpakTtruueckast pabota Ne 3 o OK
teme «[lonyyenne ammuaka, .
U3YUYEHUE Er0 CBOMCTBY» https://m.edsoo.ru
yi /00adf180
.. bubnuoreka
A30THas KHCIOTa, eé
HOK
(hbU3UYECKUE U XUMHYECKUE
cBOHCTBA https://m.edsoo.ru
/00adf306
Hcnonp30BaHre HUTPATOB U
o bubnuoreka
CoJIEll aMMOHHS B KAYECTBE
o LHOK
MUHEPAIbHBIX YIOOPEHUIA.
XUMHUECKOE 3arpsi3HEHUE https://m.edsoo.ru
p /00adf518

OKpYXarollen cpebl
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COCAMHCHUAMU a30Ta

dochop. Okeun docdopa (V) Bubauoreka
1 (ocdopHas KUCIIOTA, LIOK
¢bu3nvecKkre 1 XUMHIECKUE https://m.edsoo.ru
CBOMCTBA, MTOJIy4CHHUE /00adf68a
Ucnonws3oBanue dpocdaTtoB B bubnuoteka
Ka4eCTBEC MUHCPATbHBIX ]_[()K
ynoOpeHuil. 3arps3HeHne https://m.edsoo.ru
MIPUPOIHOM cpefbl hochaTamu /00adfc20
bubnuoteka
Yraepoa, pacipocTpaHEeHHE B .
npupoje, puznyeckue u ﬂtDS'//m 6ds00.1U
XUMUYECKHE CBOMCTBA 0 Oad fd 9;: '
Okcuppl yriaepoaa, ux
bubnuoreka
¢buznyeckue 1 XuMU4ecKue
CBOMCTBA. DKOJIOIMYECKUE HOK
' https://m.edsoo.ru
poOJIeMBI, CBSI3aHHBIC C /OOad febé '
okcusom yriepoaa (IV)
bubnuoreka
N LHOK
YroapHas KucioTa u e€ coiu
https://m.edso0.ru
/00ae006¢
[TpakTruueckas padota Ne 4 o
" bubauoreka
teme "[lonyyenue
YTJIEKUCIIOTO Ta3a. HOK
KauectBennas peakuus Ha hitps://m.eds00.ru
peart /00ae027¢
KapOOHAT-UOH
[lepBoHauanbHBIE MOHATHUS 00 bubnmoreka
OpPraHUYECKUX BELIECTBAX KaK I[HOK
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https://m.edsoo.ru/00ae027e

0 COEMHEHUSX yriepoaa

https://m.edsoo.ru

/00ae054e
bubnnoreka
. HOK
Kpemuuii u ero coequHeHus
https://m.edsoo.ru
/00ae080a
[IpakTueckas padora Ne 5.
bubnnoreka
Pemenne
HOK
IKCMEPUMEHTATBHBIX 33124 TI0
Tene «BaskieHiIIe https://m.edsoo.ru
/00ae0bf2
HEMETAJUIBI M UX COCTUHEHUS
bubnnoreka
KonTpomnsnas pabora Ne3 no
. IHOK
TeMe «Baxaeimme
HEMETAILIBI K UX COETUHEHUS hittps://m.eds00.1u
A /00ae0e18
OO6mras xapakTepucTuKa
XUMHYECKHX DJIIECMEHTOB —
bubnmmoreka
MeTajoB. MeTanandueckast
LHOK
CBSI3b M METaJINYSCKas
KpHMCTaJUIMYECKast pEIIETKa https:/m. 6d500.U
P 'P ' /00ae103e
du3nyecKue CBOMCTBA
METAaJJIOB
XHUMHUYECKHE CBOMCTBA bubnuoreka
METAJLIIOB. LIOK
DNEeKTPOXUMHUYECKUHN P https://m.eds00.ru
HaIPSHKEHUN METaJUIOB /00ae1156
O61ue crnocoObl TOTyYeHHUS bubnuoreka
MeTaioB. CILTaBEL HOK

Brruncienus mo YpaBHCHUAM

https://m.edsoo.ru



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

XUMHUYECKUX PEAKIUH, ECIIH
OJIMH U3 PEAreHTOB COAEPIKUT

/00ae1156

npuMecu
bubnuorexa

[TonsiTue 0 koppo3uun LHOK

METaJUIOB https://m.edsoo.ru
/00ae1278
bubnuoteka

[[lenounble MeTAIITBI TOK
https://m.edsoo.ru
/00ae14b2
bubnuoteka

OKcHIIBI ¥ THIPOKCHIBI HOK

HAaTpus U Kaus https://m.edso0.ru
/00ae14b2
bubnuoreka

[I]eno4yHO3eMENBHBIE METAIUIBI [TIOK

— KaJIbLIIM U MarHuu https://m.edso0.ru
/00ae15e8
bubnuoreka

Baxnenmue coeuHeHus LIOK

KaJIbLIUS https://m.edsoo.ru
/00ae15e8

O06006111EHNE U

cUCTeMaTu3alus 3HAaHUI
bubnmnoreka

JXeécTtkocTh BOABI U CIIOCOOBI HOK

e€ ycTpaHeHus

https://m.edsoo.ru
/0021886



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

[Tpaktuyeckas padora Ne 6 o

Bubnunoreka

Teme "JKECTKOCTH BOOBI U LOK
R ——— https://m.edso0.ru
yerp /00aelae8
bubnunoreka
AIOMUHUT HOK
https://m.edsoo.ru
/00aelc64
bubnnoreka
AmpoTepHbIe cBOliCTBa HOK
OKCHJIa U THIPOKCHIA https://m.edsoo.ru
/00aelc64
bubnnoreka
Kemeso HOK
https://m.edsoo.ru
/00ael1d86
bubnnoreka
OKcuapl, THAPOKCUABI U COTTU [HOK
xenesa (I1) u sxenesa (III) https://m.edso0.ru
/00ae35e6
O06001IeHuEe U
cucTeMaTu3anys 3HaHU|
[IpakTueckas paborta Ne 7.
bubnuoreka
Pemenue
HOK
AKCIEPUMEHTAIBHBIX 3a7a4 10
TeMe «BaxHelnIe MeTaJuIbl U https://m.edsoo.ru
/00ae3de8
HUX COEIUHEHUI -
bubnuoreka
Boruucnenus nmo ypaBHeHUSIM
HOK

XUMHWYCCKUX peaKuHﬁ, €Clin

https://m.edsoo.ru



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

OJIVH U3 PEarcHTOB JaH B
M30BITKE WIIN COACPIKUT
npuMmecu. Beruncnenns
MacCOBOM JJOJIM BbIXOJa
IIPOAYKTA PEAKLIUH

/00ae1750

O06o0611eHNE U
cUCTeEMAaTHU3alus 3HaHNN

KonTponsnas pabora Ne4 no
TeMe «Baxuenme MeTaJuIbl U
UX COEINHEHU

bubnuoteka
BemectBa u matepuainsl B
MOBCEIHEBHOM KU3HU HOK
qenOBeKd https://m.edso0.ru
/00ae3f50
bubnuoreka
XUMHYECKOE 3arpsi3HEHUE ILIOK
OKpYKaroLEn CpeJibl https://m.edso0.ru
/00ae4270
bubnuoreka
Pousib xuMuu B pernieHun HOK
AKOJIOTUYECKHUX TIPOOIeM https://m.edso0.ru
/00ae4270
bubnuoteka
PezepHblit ypok. O6o0mmeHue I[IOK
Y CUCTEMaTHU3alusl 3HAHUH https://m.edso00.ru
/00ae0d0a
. bubnuoreka
PesepBHriit ypok. O6001IeHHE
I[HOK

U CHCTeMaTHu3alMs 3HaHUH

https://m.edsoo.ru



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

/00adb33c

Bubnuoreka
PesepsHsblit ypok. O000mmIEeHNE 1 ILHOK
U CUCTEMAaTHU3alMs 3HAaHUH https://m.edsoo.ru
/00ad9ch2
OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME



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




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

» Xumus: 8- ki1acc: 6a30BbIN ypOBEHB: YUCOHUK; 5-€¢ U3ganue, nepepadoTaHHoe,
8 kiacc/ I'abpuensia O.C., OctpoymoB WN.T"., Cnagkos C.A. AKITMOHEPHOE
obmectBo «M3aatenscTBO «IIpocBemnieHne»

» Xumus: 9-# kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-¢ U3aaHue, nepepadboTaHHoe,
9 knacc/ I'abpuensn O.C., Octpoymon W.I'., CnankoB C.A. AkiinoHepHoe

O6III€CTBO ((HBJI&TCHBCTBO «HpOCBGIIIGHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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