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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yJbTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepanbHOl paboueil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « X UMHUS
B 00pa3oBateNbHbIX opranuzanusx Poccuiickoin denepanuu.

[Iporpamma mo xumuu 1a€t TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
npeaMera, YCTaHaBJIMBAET o0s3aTenbHOe MIPEAMETHOE COJIepKaHue,
peayCMaTPpUBAET PACOPEACICHUE €ro Mo KilaccaM W CTPYKTYpUPOBAHUE MO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHIYEeMYHO
MOCJICIOBATENIPHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OocoOeHHOCTEW O00ydYarouuxcs, ONpelnensieT BO3MOXKHOCTH — IpeaMera  JUis
peanuzanuu TpeOOBaHMKM K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMU
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 0O0pa3oBaHUs, a TakKe TpeOOBaHUHN K
pe3ynbrataMm oOy4YeHHs] XUMUHU Ha YPOBHE 1IeJIeil U3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XHWMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAXKHYIO
poJib UrpatoT (GopMUpYEMble XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPIUM U 00 3BOJIIOIMU BEUIECTB B IMPHUPOJE, O IMYTAX PELICHHS TI00aIbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPhEBOM, SHEPIETHUYCCKOM,
MUIIEBON M SKOJIOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PABOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupOBaHUS KYITbTYphI IUIHOCTH, €€ 001el 1 GYHKIIMOHATHHOW TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIILUICHUS M TBOPUYECKUX CIOCOOHOCTEU
oOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Yy4eOHOW JIEeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEJIHEBHO )XKM3HU, TaK U B IPOPECCUOHAIBHON JIEeATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTOCTHOTO B3TJIsSI1a HA €IUHCTBO MPUPOILI U YEIOBEKA, SBISIETCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOUIUXCS;



crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUUYECKOE
oOpa3zoBaHue 00yUarOIINXCS.

JlanHble HampaBieHUss B OOyYEHHUM XUMHUU O0ECHeurBaIOTCS CHeuu(UKOM
colepKaHMsi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
Pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coAep:kaHHs MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona kK e€ u3ydeHuro. Cojep’kaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XHUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeACTaBiICHUN 00 DIIEKTPOJMTHYECKOW JUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HAHUSA pacCMaTPUBAIOTCS Ha OCHOBE ASMIMPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHUYECKOIO MPUMEHEHHUS W MOJy4eHUs
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYyYHOMY 3HAHUIO H
MeToJaM TNO3HaHWs B Hayke. M3ydeHHe XUMUU TPOUCXOAUT C MPHUBICYCHUEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXKaroumi Mupy,
«buonorus. 57 knmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWM XUMHH TIPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATeIbHOCTU YEJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMU CHCTEMBbI XUMHUUYECKUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUYECCKUX TMOJOKECHHU,
JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpuOOIIEHUH K HAyYHBIM METOJaM TIO3HAHWS TPU HW3YYCHHWU BEIIECTB U
XUMUYECKUX peakuuid, B (HGOPMHUPOBAHUN U PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUH B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEI0BATEIbCKON
NEeSTENbHOCTH, OCBOEHUU TpaBHJI OE€30MaCHOrO OOpallleHusi C BELIECTBAaMHU B
MOBCETHEBHOM KU3HM.

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

— (opmMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIbHOMY MPUHATUIO pEUICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha CHUCTEMaTHYecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIbHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO3HAaHMS, (POPMUPYIOINIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yCclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yUYatOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETbHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3TUYHBIX BUIOB JI€ITEIbHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HUX TPH PEUICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZAOBOM JAEATEIBHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalOlmUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHX 3HAHUW HJIs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3sHOro TMOBEIEHUS B OBITY M TPYAOBOM JESATENBHOCTH B IENAX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH PUPOIHOM CpEbl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpPOGWMISI U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

OOmiee 4MCIO YacOB, OTBEACHHBIX M HU3YyUYEHUS XUMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMUK B )KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemlecTB. [loHsTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIBl. XHUMHUYECKHE OdJeMeHThl. CHMBOJIBI XHUMHUYECKUX
aneMeHTOB. [IpocThie U ClIokKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAas AaTOMHas Macca.
OtHOcuTenbHAsS MOJICKYJISIpHAas Macca. MaccoBast 10J11 XUMHUUECKOTO 3JIEMEHTa B
COCTMHEHUHU.

KonnuectBo BemectBa. Mosnb. Monsipaas macca. B3anmocBsi3b Koau4yecTBa,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COSTUHCHUM.

®u3nuecKne U XMMHUYECKHUE SIBIICHHUS. XMMHUUYECKasl peakius U €€ MpU3HaKU.
3aKOH COXpaHEHHsS Macchl BemlecTB. XuMudeckue ypaBHeHus. Kiaccudukanus
XUMHYECKUX PEaKIi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu |
npuéMamu oOparieHus: ¢ J1abopaTOpHbIM 000PYIOBAaHUEM, U3YYCHHUE U OIHMCAHHE
GU3UYECKUX CBOHCTB O0Opa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAlMs BOJbl) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKATUBAHUE
MEJIHOW TIPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOM) SIBJICHUN, HAOIIOEHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMUUYECKUX peakluil (pas3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwuisi, pa3ioKeHHE TUIIPOKCH]IA
meau (II) mpu HarpeBanuM, B3auMoAeHCTBHUE kese3a ¢ pactBopoM coiu meau (10),
M3y4eHHE CIOCOOOB pa3/ClICHUs CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BBIIApUBAHUE, NUCTHUISAIUS, XpoMaTorpadus, MpOBEACHNE OYNCTKUA ITOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  PEe3yJbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOUIETO0 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJEIEH MOJIEeKYI
(1apocTep>KHEBBIX ).

Ba:kHeiline npeacTaBuTe/ M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JI€eMEHT U MPOCTOE
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucnopoaa. CrocoObl



MOJIYYEHUs KUCIOpoJia B JlabopaTOpud M MPOMBINUIEHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — alioTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBolt 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKUE pEaKUUu. TOIUIMBO: yroib M MeETaH. 3arps3HEHHE
BO3/lyXa, YCUJIEHHUE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »memeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pacu€Tel Mo XUMHUECKUM YPaBHECHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHblE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUS.
Ponb pacTBOpOB B mpupojie U B KU3HU yenoBeka. KpyroBopot BoAbl B IPUPOJIE.
3arpsi3HeHUE PUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHennii. Oxcuawl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syronie  (OCHOBHBbIE, KHCJIOTHbIE, aM@oTepHble) W
HecosieoOpasyromue. Homenknatypa okcumoB. ®Pusnueckue H XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKkCuoB.

OcunoBanusi. Knaccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkiatypa ocHOBaHui. PU3NUECKME M XMMHYECKHE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnortel. Knaccudukamus kucinor. Homenknarypa kucnor. dusndeckue u
XUMHYECKHUE cBoMcTBa KuCiIOT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

I'eHeTnueckas CBs3b MEXKYy KJIIACCaAMU HEOPTaHWYECKUX COCIUHEHHUIM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEACIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, paclio3HaBaHWE M HW3YUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0aeHUE
B3aHUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHMKHOBEHHS U
MpekpaiieHus TopeHusa (moxkapa), O3HAKOMJICHHME ¢ oOpa3llaMu OKCHIOB W
ONMMCAaHWE WX CBOWCTB, MOJY4YeHHE, COOMpPAHHWE, pACMO3HABAaHWE W W3yUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Boaopoga ¢ okcugom menu (II)
(BO3MO’KHO HCIIOJIL30BAHUE BUEOMATEpPUANIOB), HAOIIOJeHUE OOpPa3ll0B BEIIECTB
KOJMYECTBOM | MOJb, HCCIEIOBAHHE OCOOCHHOCTEW PAaCTBOPEHHUSI BEUIECTB C
Pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJLUIAMU
(matpueM ®  KajgblWeM) (BO3MOXKHO  HCIIOJB30BAaHHE  BHIEOMATEPHUAIIOB),



UCClieIOBaHUE O0Opa3lOB HEOPraHWYECKUX BEHIECTB Pa3lIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT M IIEIOYEH,
uzydyeHue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMHu, PEaKUUid HEUTpaau3aluH, MNOJyYEHHE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPa COJIM, PEIICHUE
AKCIIEPUMEHTAJBHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aroMoB. XHMMHYECKAsi CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTE/IbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIIax CXOJHBIX DJEMEHTOB (IEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3ytoT aMpOTEPHBIC OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpPUOJIHAsA  (OpPMBI
[Tepunognueckoit cucrtembl xumMmuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuomas
U rpynnbl. DU3AYECKUN CMBICI MOPSIAKOBOTO HOMEpPA, HOMEPOB IepUoJa U
TPYIIIBI DJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aTroMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MenneneeBa. XapakTepuCTHKAa XUMHYECKOTO
3JIEMEHTA IO €ro MoJiokeHuto B [lepuoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOaM.

3nauenue [lepuoanyeckoro 3akona u [lepuogndeckoi cuCTEMbl XUMUYECKUAX
3JIEMEHTOB Ui pa3BUTUs Hayku W mnpaktuku. [[. Y. MeHneneeB — y4y€HbId U
rpaXkJaHUH.

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

Crenenp  okucieHus.  OKHUCIHUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
[Iporecchl okucnaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakinu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemunie ceasu



Peanuzamus mexnpenIMEeTHBIX CBA3€M NpU M3YYEHHM XHUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. YE€Pe3 HCMOJIb30BAaHUE KakK OOIIUX ECTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIONIMXCS CUCTEMHBIMU JJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusi, TEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
U30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IHUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOILIUBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKIus

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /l.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaJIMs, KalblLHMs U UX
COEIMHEHUI B COOTBETCTBHHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XUMHWYECKOW CBSI3U. THUIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBS3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOWCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudukanysa XuMrU4eCKUX peakiuil 1o pa3InyHbIM MpU3HAKaM (110 YUCILY
M COCTaBy YYacCTBYIOIIMX B PEaKIHMH BEIHIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTENICHEN OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[TorsiTue 0 ckopocTH xuUMHUYecKol peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karanuse. [IoHsTHE 0 XUMHYECKOM paBHOBECHH. DaKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBneHue ypaBHEHUM



OKHCJIUTENbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUMA C  HCIIOJIB30BAaHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuueckoi cBsizu. Crenens auccoruanuu. CUiabHbIe U Cadble SJIEKTPOIUTHI.

Peakiiuu nonHoro ooMeHa. Y clioBusl MPOTEKAHUS peaKuii MOHHOTO OOMEHa,
IIOJIHBIE M COKpall€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMW U coOJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opua HaTpuUs), UCCICTOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH pPEaKIUH
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHKUE JJICKTPOIPOBOIHOCTH
pacTBOpOB BENIECTB, IMpollecca JHUCCOIMALMM KHUCIOT, IIEJIoYed U  CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTepUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX —~ MPU3HAKKM  MPOTEKAHUS  peakiuii  HMOHHOro  oOMEeHa
(oOpazoBanue ocajuka, BbIJIEJICHHUE Tas3a, OOpa3OBaHHE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIUX ~ IIPUMEPBI  OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakiuu pasioKEeHHs, COSTUHEHUS), pacllO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX pEAKUMM Ha  HWOHBI, pEILICHUE
JKCIIEpPUMEHTAJIBbHBIX 3a/a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapakrtepucTtuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aATOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWCTBA Ha IpUMEpPE  XJopa
(B3auMoOJEICTBUE € METaJJIaMH, HEMETaUlaMH, IIejioyaMu). XJIOpPOBOJIOPO/I.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OpPraHMU3M YeNIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC CTeneHu okucieHus. CTpoeHune W (pu3myeckue CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOOpPOa, CTpoeHUE, (pu3ndeckue u
XUMHAYECKHE CBOMCTBA. OKCUABI CEPBl KAK MPEACTABUTENIN KUCIOTHBIX OKCHUIOB.
Cepnas xwucinotra, GQuU3NUYECKMEe W XUMHYECKHe CBoMcTBa (OOImMe Kak
MpEeACTaBUTEN KJlacca KHUCJIOT W crenuduyueckue). XHUMHUYECKHE PEaKIluu,
JeXanue B OCHOBE NPOMBIIIJIEHHOTO CHOoco0a TMOJYYEHUS CEPHOM KHUCIOTBHI.
[Tpumenenune cepHoil KUCI0Thl. COM CEPHOUM KUCIIOThI, KAUECTBEHHAs PEAaKIUs Ha



cynbdaT-uon. HaxoxxJeHue cepbl M €€ COCIUHEHHM B MpUpojae. XUMHYECKOE
3arps3HEHUE OKPYXKAIOIIeH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepucTuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHS. A30T, paCIpPOCTPAHEHHE B IPHUPOJE,
dbuznyeckue U XuMu4eckue cBoictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojyueHue u npumeHenue. Coiam aMMOHMS,
ux (pU3MYecKre U XMMUYECKHE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3UMYECKUe U XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M cnenupuyeckue).
Hcnonb3oBaHne HUTPATOB W COJEH aAMMOHHS B KaueCTBE MHUHEPAJIbHBIX
ynoopeHuil. XUMHUYECKOe 3arpsi3HEHHE OKPYXKalollel cpejibl COeTMHEHUIMH a30Ta
(KUCIOTHBIE NOXKAM, 3arpsi3HEHHE BO3JAyxXa, MOYBbl W Boao&éMOB). docdop,
ajutoTponHbie Mogudukanmu Gocdopa, puznueckue M XUMHUYECKHE CBOWCTRBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTRA,
nonydenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrtepuctuka sneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHHS.  YTIEpoHd,  aJUIOTPOIHBIC
Moau(UKALMK, PACIPOCTPAaHEHHE B TMpupone, (HU3NUECKUE U XUMUUYECKHUE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B mpupozae. Okcunbl yriepoaa, ux
dusznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYEeCKHEe MPOOJIEMBbl, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumore3a T100adbHOTO TOTEIUICHUS KJiMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUecKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HMOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONTOTUYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OENKaX, yriIeBoJax — U UX
poJii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHHE U
npuMmenenue. CoenuHeHus: kpeMHusi B mpupone. OOmue npencraBieHus 00
okcuse kpemuus (IV) u kpemuueBoit kuciore. CUIMKAThI, UX UCIOJIb30BAHHE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelIue CTpOUTEIbHbIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, xene300eToH. [IpoGnembl Ge30MacHOro0 UCIMOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUATIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpasIloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpas3laMud XJOpUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraaoB), HaOMOICHUE TIpoIlecca OOYTJIMBaHUs caxapa MoJi JAeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peaKkIuM Ha Cyibdart-
WOH W HaOJIOJIeHHE Mpu3HaKa e€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBOMcTBamMHu azora, ¢ochopa W HUX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEepUasoB), o0pa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KayeCTBEHHBIX peaKIMii Ha MOH aMMOHUA U (ochaT-uOH U HU3yUYEHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICHCTBUE KOHLICHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpaduta, QyuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJyYyeHUEe, COOUpaHue, paclio3HaBaHUE M U3yYCHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJCHNUE KaYeCTBEHHBIX peakiuii Ha kapOoHAT W
CWIMKAT-UOHbBl W HW3y4YE€HHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIBbHBIX
3a7a4 1o TeMe «BaxHenme HeMeTalluIbl U UX COEUHEHUS.

MeTanibl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHusi aToMOB. CTpoeHHe MeTalioB. MeTauinueckasi CBsi3b U
METAJUIMYECKasi ~ KpUCTAIMYEcKass  pemérka.  DJNeKTPOXUMHUYECKUH  psif
HanpsHKeHU MeTaioB. Ousndyeckne U XMMUYECKHUE CBOMCTBA MeTauioB. OO0riue
crocoObl TosyyeHus MeTaioB. [loHsTHE O KOppO3MM METANJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CrniaBbl (CTajdb, YyT'yH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIIEHHOCTH.

[[lenounble MeTawibl: MoJjiokeHue B [lepruoamyeckoil cucTeMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHUE HMX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUJIBI U



TUAPOKCHABI HaTpusd W Kanus. [IpruMeHeHHWe MIENOYHBIX METAJIOB MW UX
COCIUHECHUMN.

IIleno4yHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux ainemeHTos [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B Ipupoae. PU3NUECKUE U XUMHUUYECKUE CBOMCTBA MarHus
u Kanblus. Baxkueimue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CMIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTtoMa, HaxoxkaeHue B mnpupone. dusnueckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenaeneeBa, CTpOEHHE aToMa, HaXOXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCuabl, TUIPOKCU bl U conn xkenesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuil IKcnepumenm:

O3HaKOMJIEHHE C oOpasllaMH METAJIOB W CIUIABOB, HX (DU3UYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTAaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJEHUCTBUS OKCHAA
KaJIbLIMSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAHHE BUIEOMATEPUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHHUS XKeje3a B KUCIOPOJIe
(BO3MOKHO  HCMOJB30BAHUE  BUIAECOMATEpPUATIOB), IMPU3HAKOB  IPOTEKAHUS
KAUYECTBEHHBIX PEAKLIMN HAa WMOHBI: MArHUs, KajJbLWsl, AJIFOMUHUA, LIMHKA, JKElle3a
(II) u xene3a (III), meau (II), HabmromeHNE M ONMKMCAHUE TPOILIECCOB OKPAITHBAHMUS
IUIJaMEHW HMOHAMM HATpus, Kauusg ¢ Kaablus (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), MCCIIeIOBaHNE aM(DOTEPHBIX CBONCTB THAPOKCHIA ATFOMUHUS
Y THIPOKCUA [IMHKA, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a/]1a4 0 TeMe «BakHenmue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4eloBeka. be3omacHoe
HCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObiTy. [lepBas momoins npu
XUMHYECKHX 0KOTax U OTPABICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarolleh cpenbl (NpeaenbHas TOMycTHUMast
KOHIIeHTpainus Beiects, nainee — [1/IK). Ponp xumMuu B pemieHn# 3K0JIOTrMYECKUX
npo0JieM.

Xumuueckuit IKCnepumenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepuarbl).

Meosicnpeomemmnuie ceazu



Peanuzanmst MEXNMpeaMETHBIX CBSI3€M NMPU HW3yUYEHWHW XUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOIUX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TIOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIACCH(PUKAIUA, MEePUOJIUIHOCTh, HaOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBJICHUE, MAaPHUKOBBIN
3 PeKT, TEXHOJIOT UL, MAaTEPUAIIBI.

dusnka: MaTtepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUCCKUH 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KPUC TATTUIECKAs
pemiéTKka, CIUIaBbl, (PU3MYECKHE BEIMYWHBI, SAUMHHUIIBI W3MEPECHHS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, nbIxaHue, Ouocdepa, SPKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHUSI, MUKPO3JIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadms: armocdepa, rtuapochepa, MUHEpadbl, TOPHBIE IOPOIHI,
MOJIE3HBIE UCKOIAEMBbIE, TOTLIMBO, BOJIHBIE PECYPCHI.



INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3yJbTaThl OCBOCHUSI MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NESATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOllecTBe MpaBWJaMd W HOPMaMHU TOBEJACHUS U CIIOCOOCTBYIOT TIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YYaIOIINXCS.

JIn4HOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTAlMA U
pacuIpeHue OMbITa JCSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJIeJWI0, TMOHMMAaHUs 3HAYCHUS] XMUMHUYCCKOW HAYKH B IKU3HH
COBPEMEHHOI'0 O0O0IIEeCTBA, CMOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHGOpMAIUEH O
NEPEAOBBIX JOCTHKEHUAX U OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MHpa U 00IIECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPyrUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM MAESITENIbHOCTH TPH
BBITIOJTHEHUU YYEOHBIX, II03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TTPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B TIpollecce JTOW Y4eOHOM JeATEeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE W IIOCTYIIKM CBOMX TOBApUILIEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOI' O MMO3HAHUSA:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JIII TIOHUMAHUsSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI IPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHOM CPEIOi, O POJIM XMMHH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOILIECCOB M SBJICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHON M YHUTATEJIbCKON KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHbIMU TEKCTaMHu, CIPaBOYHOMN



JIUTEpaTypoil, JOCTYMHBIMU TEXHUYECKHUMHU CpeACTBaMH HHGOPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caM0OOpa3oBaHUIO, TMPOEKTHOM UM  HCCIEI0BaTEIbCKOMN
NeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH W YPOBHsS OOy4YeHUS B
JIATbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCJIEACTBUNA U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacCHOCTH MpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) Tpy10BOro BOCIIMTAHMS

UHTEPEC K MPAKTHYECKOMY M3YUYCHUIO POQeccrii U Tpy/ia pa3IudHOro Poja,
yBOKEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
UHANBUAYAJTBHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CMOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEIHON MPodecCHOHAIBHON NESITETbHOCTH U Pa3BUTUSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEJIE;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH IIEJeCO00pa3HOe OTHOIIEHHWE K MPHUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBAaHMS, MTOHUMAaHNUE [IEHHOCTH 3J0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznueckoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOEHUS
paBmI 0€30MaCHOTO MTOBEJCHUS MTPU pabOTe C BEIIECTBAMH, a TAK)KE B CUTYalUAX,
YTPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/CH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TMOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEAOM, I MOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYyJNbTYpBl, OCO3HaHHUS TJIOOQIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe wMeTanmpeaMETHBIX pe3yJbTATOB BBIACISIOT 3HAUYUMbBIC IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIICHAYYHbIE TOHATUS (3aKOH, Teopusl,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEIMETOB (POPMUPOBATH MPEACTABICHUE O LIETOCTHOM



HAay4YHOW KapTUHE MHpA, U YHUBEpCaJbHbIE yueOHbIE AEHCTBUS (MIO3HABATENbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMU: PaCKPBIBaTh CMBICI XUMHYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NMPU3HAKW, YCTAaHABIMBATH B3aUMOCBS3b C JPYTMMHU TOHSITHUSMH), HCIOIB30BaTh
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKUE PACCYXACHUS (MHIAYKTUBHBIC, JICTYKTHUBHBIE, 10 aHAJIOTHUH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpoIllecCe TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
peoOpa3oBBIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJCIIbHBIE MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-TT03HAaBATENbHBIX 3a/a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3YyUAEMBbIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciaenoBareabCcKue JeHCTBUSA:

YMEHHUE HCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHWA, a TaKKe B KAa4eCTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOAOM Mpolecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €r0 PE3yybTaT, POpMyIUpPOBaTh 000OIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojenIaHHol padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
pPa3IUYHBIX BUJOB U (POPM MIpPEACTaBICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJACpP)KAaHUS, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OpMaIIHIO;



YMEHHE NPUMEHSTh Pa3iuYHbIe METOJAbl U 3aIpOChl MPU MOUCKE U O0TOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOT'O MCIOJIB30BAHUS PA3JIUUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSATEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus UHDOpMauu U
WUTIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
ApyruMH opMaMu rpauKi U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIM3UPOBATh B Ipolecce ydyeOHOH U
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEW MPUPOIHOU
Cpelibl.

KommyHuKkaTHBHBIE YHUBeEpcaIbHbIE yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora u (WiIM) JUCKYCCUHU) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (QOpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJILHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
JESTENBbHOCTH B YCTHBIX UM TMHCHbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUS XMMUYECKOTO HKCIepUMeHTa (1abopaTopHOro OIbITA,
1ab0paTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO IPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM WM MCCIEOBATENbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HHUKAIONIMX MPOOJIeM HAa OCHOBE Yy4€Ta OOIIMX MHTEPECOB U COTJIACOBAHMUS
no3unuil (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPUEB IO OICHKE KauecTBa
BBITIOJTHEHHOH PabOTHI U Apyrue).

PeryisiTuBHbIC YHHUBepCAJIbHbIE Yy4eOHbIE NeHCTBHS:

YMEHHE CaMOCTOATEIBHO OIPENENTh LEIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U INPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »((HEeKTUBHBIE CTIOCOOBI PEIICHHs] YIEOHBIX H
MIO3HABATEIBHBIX 3a/a4, CaMOCTOSATENIBHO COCTaBIATH WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUU MPU BBINOJHCHUU 33JaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B yCIIOBUU 33JIaHUM.

INPEAMETHBIE PE3YJIBTATbI

B cocraBe nmnpeAMETHBIX pE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOU (eaepanbHONM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIMMHUCA Hay4yHbI€ 3HAHUSA, YMEHHUS M CIOCOOBI



neucTBuil, crnenuduyeckue i OpeAMETHONM o0nactu  «XUMUS», BHUJbBI
NEATeNIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIC Pe3yJIbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUaIOMIUXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX TOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJIIpHAsi Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peakuus, KiaccuPuKamus peakiuil: peakiuu
COCMHEHUS, PEAKIMUA PA3JIOKEHUS, PEaKIUu 3aMelIeHUs, PeaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTa b, PaguycC
aToMa, XMMHYECKas CBsI3b, MOJISIPHAS U HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBS3b, MOH, KATHOH, aHUOH, PAacTBOp, MaccoBas JI0JIsl BEIlEeCTBa
(MpoleHTHAsI KOHIIEHTPAaIIKsI) B pacTBOPE;

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

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBlieHUs (opmyn
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpENENSATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMymnaMm, BHI XHUMHYECKOW CBs3U (KOBajJeHTHasT W WOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBAaTh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxxkeHusi B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MacChl BEIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH W XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKHUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJABHAs
noarpynna (A-rpynna)» u «modoyHasi noarpymnmna (b-rpymnmna)», maneie u
OoJIbIlINEe TEPHOJIbl, COOTHOCUTH OOO3HAUCHHsS, KOTOPbIE HMEIOTCS B
tabnune «llepuonnueckas cucrema Xxumudeckux osiaementoB J[. .
MenneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKHUX AJIEMEHTOB (COCTaB M 3apsj A1pa, 00IIee YUCIO 3IEKTPOHOB
U pacnpeaeneHre uxX no 3JeKTPOHHBIM CIIO0IM);

KJIaCCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHE peakiuu (M0 YUCIYy M COCTaBy Y4YacTBYIOUIUX B PEaKIUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIKIas OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOT'O
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XHUMHUYECKUX TMPEBpAlICHUA B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O M MOJSIPHYIO Macchl
BEIIECTB, MAaCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPAaBHEHHUIO XUMHUECKOHN PEeaKInu;

MPUMEHSATh OCHOBHBIE OIEpaIliy MBICIUTEIIBHONW JEATEIBHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMAaTHU3alnio, KiaccudUKaIuio,
BBISIBICHUE IMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKHX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOJICHHE, W3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

cleioBaTh ~ NIpaBWJaM  MOJb30BaHUS ~ XUMHUYECKOM  mocynoil u
nabopaTopHbIM 00OpYJAOBaHWEM, a TakkKe IIpaBuWiIaM oOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB 10 TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEmIeCTB (BOAOpOAa ¥ KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0J€ pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh W MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacIro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0ydenus B 9 kjacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKHX MOHATHW: XUMHYECKUH
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, AHHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJECHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENEHD
OKHUCJICHUS, XUMUYECKasi peakius, XUMUYECKasl CBsI3b, TEIIOBOM 3(PdekT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTHYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTalu3aTtop, XWMHYECKOE paBHOBecHE, OOpaTUMbIlE U



HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE DPEaKIINH,
OKHCJIUTE]Ib,  BOCCTAHOBHUTEIb, OKHCJICHHE U  BOCCTAaHOBJICHUE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJUIM4ecKasi), KpUCTaUIMYecKass pemiéTka, KOPPO3Usl METaIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEACIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU W
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJUKY JUIsi COCTaBieHUs Gopmyl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OnpeNei€HHOMY KJacCy COeIWHEHUH 1o ¢GopMmynaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeTajUIM4YecKas) B HEOPraHHMYEeCKUX
COCIMHEHUSAX, 3aps/l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHWYECKUX COCIAMHEHUM, TUIl KPUCTALTUYECKOU
pEeLIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich Ilepuomnueckoro 3akona J[. U. MenneneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIUCHIBAaTbh MU XapaKTEPU30BaATh
TabnuuHyo dopmy Ilepuonnueckoil CUCTEMBl XUMHUYECKHX SJIEMEHTOB:
pasnmuuath TOHATHS «TJIaBHas moarpymnmna (A-rpymnmna)y MU «moOodHas
noarpynna (b-rpynma)», Maible W OONBIIME TEPHOJBI, COOTHOCHTH
0003Ha4YeHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYECKONM TabmuIEe, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHHMSI  aTOMOB  XHMHYECKHUX
2JIEMEHTOB (COCTaB MW 3apsj snapa, oOOIIee YHCIO DJIEKTPOHOB U
pacrpeseleHie HX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHWM CBOMCTB BJIEMEHTOB M UX COCIMHCHUN B
npeenax MajibIX MEPUOA0B U TJIABHBIX MOJATPYIII C YYETOM CTPOEHHS UX
aTOMOB,;

KJIAaCCH(UIIUPOBATh XMMHUYCCKHE DJIEMEHTHI, HCOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCIYy M COCTAaBy YYacCTBYIOIIMX B PEAKIIUU
BEIIIECTB, MO TEIIOBOMY 3(PhEeKTy, 10 M3MEHCHHIO CTCIIEHECH OKHMCIICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUE XUMUUICCKUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKAasi OMUCAHUE
NpUMEpaMU MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTABJIATh YPABHEHHS DJICKTPOJUTHYECKOM JHCCOLUMALUM  KHUCIIOT,
LIETIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUIA NOHHOTO



oOMeHa, YypaBHEHHsI peaKlIHi, MOATBEPKIAIONINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MIOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAICHUN B Pa3THMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJCKYISIPHYIO W MOJSIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyne
COCTUHEHWsI, MACCOBYIO JIOJNIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnogaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWiIa oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U yTIIEKUCIIOTO Ta3a);

OPOBOAUTh  pEaKluu, MOATBEPKIAIONIME  KAaYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMHUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMKaT-, Cyibdar-, THUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEUIECTB;

PUMEHSITh OCHOBHBIC OTEpAIlMi MBICIUTEIBFHON ACSTEIBbHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBHISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJI0/IeHNe, M3MEPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT (peaibHbI U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpPOHHbIe (LN (POBbHIE)
KonTtpoibHbie IIpakTH4eckue
n/n TeM NPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acTh

1 €CTECTBO3HAHUSA U 5 ) bubmuorexa [JOK

' MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJloBeKa

12 BemecTBa n xumuueckue 15 | bubmuorexa [JOK

' peaKuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK

) 00 OKCHIax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6mmoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK

' OCHOBaHHUAX https://m.edsoo.ru/7f41837c¢
24 OCHOBHBIE KJIACCBI 1 | | bubnunoreka [JOK

) HEOPraHUYECKUX COCIMHEHNN https://m.edsoo.ru/7f41837c¢

Hroro no paszneny 30

Paznean 3. Illepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUU




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubmuoreka [IOK
' XUMHUYECKUX 31eMeHToB /1. W. https://m.edsoo.ru/7f41837¢c
Memnpene-eBa. CTpoeHue aToma
52| Omenmennor : buGiorera LOK
https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKITUN
Hroro no pazgeny 15 brbmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 Bubnmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




9 KUIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. g 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/JILI M UX COeANHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYIIIBL L€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 1 Bubmmorexa LIOK
' PYIIIBL. ’ p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCAUHEHUS
Hroro no paszneny 25




Pazgen 3. MeTa/ibl M UX COeANHEHUS

. bubnuorexa [JOK
3.1 Obmye CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Bakueinue MeTaiuisl 1 X COSTUHEHUS 16 hitps://m.edsoo.rw/ 76412636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
4.1 B TepUajbl B )KU3HU YeJIOBEKA 3 bubmorexa HOK
' CliecTBa 1 Matep a https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesenBHOE BbE 3 bu6mmoreka [IOK
PBHOE Bpeit https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [IOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 IlousTue o MeToMax MO3HAHUS B XUMHUU 1 bubmorera [IOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI | bubnuoreka [IOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | bubnuoreka [JOK
pasaeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
A . p p https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOW COJIH)»
bubmuoreka [JOK
6 A 1
TOMBI H MOJICKYIIbI https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHThI. 3HAKH | bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U coKHBIE BELECTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6¢
bub OK
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 nomrorexa [

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X eckas o a. BanentHoc
HMIH A bopuyn HICHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX AJICMEHTOB
1 OTHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTeNnbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO bubmmoreka [{OK
3JIEMEHTA B COCAMHECHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemnecta. MoJib. bubmmoreka [{OK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMHUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJinuecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHUYECKHUX bubmmorexa [TOK
Hectsa no yp htps://m. edsoo.ru/ff0d5708
peakui
Knaccudukanus XuMuuecKuX peakiuii
bubmuorexka [JOK
18 (coenuHEHMS, Pa3JIOKCHUS,
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneaucT. O6o0IeHne n bubmmorexa [TOK
I JHCT. Hf https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3aIs 3HaHUI
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e




npocroe BemecTso. O30H

duznueckre 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (PeaKuy OKUCICHUS bubmorexa HOK
poJa {peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 oxcumax
CriocoOBI MMOJTydeHUsT KHUCIOpOoia B
23 71a00paTOPHH M TTPOMBIIIICHHOCTH bubmmorera [JOK
PaTOPHITH TP ' https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ﬂsHeéHeqllm . a, CIIOCOOBI zzro Bubnmorera [IOK
p xS, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTuueckast pabota Ne 3 o Teme
26 «ITonmyuenue u coOMpaHue KUCIOPO/Ia Bubmmorexa [IOK
i N p posa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
7 Boaopon — sneMeHT u mpoctoe bubnuorexka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 dOu3nvecKue U XUMHUYECKHE CBOMCTBA bubnuoreka [JOK
Bojzopoaa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITondaTtue o KuCIOTax U COJISIX bubmotera [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0slI mostyueHus: BOAOPOIa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «[Tomyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4{42




MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorajapo https://m.edsoo.ru/ff0d542¢
Brrunciienus o0béMa, KOJIMYECTBa
33 BEIIECTBA ra3a 1o €ro H3BECTHOM bubmorexa HOK
m My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brruuciienus 006EMOB ra3oB 10
34 aBHCHHIO PEAaKIIMU HAa OCHOBE 3aKOHA bubmiorexa HOK
ypag peardnti 1 https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIICHHIH T'a30B
35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuil. [lonste 06 bubnuoreka [JOK
MHIAKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbileHnbie
37 ¥ HEHACBIIIICHHEIC pacTBOPEI. MaccoBas bubmorexa HOK
B pacTBOPHL. https:/m.eds00.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTruueckast pabota Ne 5 o teme
13 «IIpurotoBneHue pacTBOPOB ¢ bubnuorexa [JOK
onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas pabora Ne2 mo teme bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, Kiaccupukanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuyenune u XuMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaH#us: cOCTaB, KIaccuuKaims, bu6nmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tosydyenne u XuMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, bubmmoreka [{OK
HOMEHKIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHMCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanne): HOMEHKIATypa,
46 cnoco((SI)II) O0JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmorexa HOK
© YACHITL https:/m.eds0o.ru/00ad9474
CBOICTBA
[IpakTnueckas pabota Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIACChl HEOPTraHNYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBs3b MEXKIY KllaCCAMU bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0o001IeHre U cucTeEMAaTH3alys 3HAHUH
B H https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
" bubnuoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
. https://m.edsoo.ru/00ad9¢ela
COEAUHEHUH
[TepBbie MONBITKH KIacCUpUKAITIN
bubmuorexka [JOK
51 XHUMHUYECKUX 3JIeMeHTOB. IloHsATHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJHbIX 3JIEMEHTOB
ITepuoaudeckuit 3aK0H U
52 Hepno MYEeCKasi CHCTeMa XHMHYSCKUX bubmotera [JOK
proa https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bu6nmoreka [JOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI

https://m.edsoo.ru/00ada52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI04eK
55 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa HOK
https://m.edsoo.ru/00adabbc
cucremsl JI. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronnyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. 1. 1. bubnuoreka [JOK
MenneneeB — y4€HBIH, MEIaror u https://m.edsoo.ru/00ada96e
IrPpaKJIaHUH
53 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Hommas xumueckas cassb https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas XuMuueckas bubnuorexa [JOK
CB3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XuMHUYECKast bubnunoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peakunu https://m.edsoo.ru/00adb076
64 OKHCIIUTENU U BOCCTAHOBUTEIHN bubmmorexa [TOK
https://m.edsoo.ru/00adb076
65 KonTtponsHas padora Ne4 mo teme bubnmoreka [JOK




«Ctpoenne atoma. XUMUYECKask CBSI3bY

https://m.edsoo.ru/00adb486

66 PesepBHeIit ypok. O600IICHNE 1 | bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHrIit ypok. O600IICHNE 1 | bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHuI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O6001IeHNE U | bubnuorexa [JOK
CHCTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHUYECKUX 31eMeHToB /1. W. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
2 CBOMCTB XMMHUYECKHUX IJIEMEHTOB 1 bubmorexa OK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHU4YeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xuMuueckoil CBS3U U THUIEI | bu6mmoreka [JOK
KPUCTALUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/elioB Kypca 8 Kiacca
6 Knaccudukanus XuMuaeckux | bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN
7 eakuuu. IIoHATHE 0 TOMOI€HHBIX U 1 bubmorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
TE€TEPOre€HHBIX PEAKIIHIX
[ToHaTHE O XUMHUYECKOM PABHOBECHUHU.
bu6nmoreka [JOK
8 @DaKTOpBl, BIUAIOIINAE HA CKOPOCTh 1

XUMHUYECKOMN PCaKIUU U IMOJIOKCHUC

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




XUMHUYCCKOT'O PABHOBECHUA

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPONUTHYECKOU
10 muccoranui. CHibHBIE U ci1a0bie bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HMounrie ypaBHeHUs peakiuii bubnmorexa LHOK
P peaxit hitps://m. edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHUH B CBETE IIPEICTABICHUN bubmorexa LOK
pest hitps://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITITT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MpeaCTaBIeHI 00 bubmorexa HOK
e } hitps:/m.eds0o.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIHAITIT
14 ITonaTue o ruapoIN3E COIeH bubmorexa HOK
P hitps://m.edso0.ru/00add9d4
15 O0o001IeHNE B CHCTEMAaTH3aLIHS bubnuoreka [JOK
3HAaHUU https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
bubmuoreka [JOK
16 «Pemenune sKcrepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a7a4uy
KounTtponsnas pabora Ne2 mo teme
17 «DIEKTPOIIUTHYECKAS TUCCOLIHAIHS bubmnorexa [IOK
p A HHaru. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XHMquCI?He CBI(D)I\/'ICTBa Ha IIpuMepe bubmorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojopoa. CoJisiHast KUCIIOTA, bubnmoreka [JOK




XUMUYECKHE CBOMCTBA, MOJIyYCHHUE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
20 «ITonmyueHue CoNSTHON KUCTIOTHI bubmorexa HOK
yi B . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHUYECKHUX PEAKIINH, €CIIU OOUH U3 bubmmorexa LHOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(DUKAITIU CEPBI.
” Haxoxnenue cepbl U €€ coeTMHEHU N bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
(bu3uYecCKre 1 XUMUYECKHUE CBOKMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHas KUCIIOTA,
25 (bM3uYecKre 1 XUMUYECKHUE CBOHCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKIUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
7 Brrunciienue MaccoBoit 10JIM BbIXOJa bubmuoreka [JOK
NPOAYKTa PEeaKIuH https://m.edsoo.ru/00adec8a
28 OO1ast XapakTepUCTHUKA SIIEMEHTOB bubnmoreka [JOK




VA-rpynnel. A30T, paclipocTpaHEHHE
B IIpHUpoJe, pu3nYecKue u
XMMHUYECKHE CBOWCTBA

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

AmMHEak, ero pu3nIecKue u

29 XUMHUUYECKUE CBOMCTBA, MOJYYECHUE U brbmmorexa [TOK
> HOIYH https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «ITonmyueHue aMmMuaka, U3y4eHUe ero bubmorexa HOK
Y St https:/m.edsoo.ru/00adf180
CBOHCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHME HUTPATOB M COJICH
aMMOHMSI B KQUe€CTBE MUHEPATIbHBIX

32 00OpeHnii. XUMHUYECKOE bubmorexa LOK
YAODPEHIIL . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoLIel cpebl
COEJIMHEHUSIMU a30Ta
Docdhop. Oxeun dhocdopa (V) u

33 (bocg)o pHa;I KI/ICJ'I(E))Ta q)q)I/II)BI/I(‘IC)CKI/Ie u bubmmorexa [TOK

P o, https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPaIbHBIX YA0OpEHUH. bubnunoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacpocTpaHeHUE B

35 pu l(jz[e gmﬂzecxl;e U XUMHYECKHUE bubmorexa [IOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yraepoaa, ux pusudeckue u bubnmoreka [JOK

XHMHUYECKHE CBOMCTRA.

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




DKOJIOrHUYECKHE MPOOIIEMBI,
CBs3aHHbIE C OKcuJoM yriepoaa (IV)

37 VYroapHas KucioTa U €€ Cou bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[TpakTudeckas padorta Ne 4 o Teme
"[lonydeHue yriekucioro rasa. bubnuorexa [JOK

38
KauecTtBenHnas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
non"

[TepBoHauanbHBIEC TOHATHS 00
39 OpraHMYeCKHX BEIECTBaX KaK O bubmorexa HOK
p https://m.edsoo.ru/00ae054e
COEIMHEHMSIX YIiIepo/ia
40 Kpemunii u ero coenmaeHus bubmorexa LOK
P https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue

A1 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«BaxHeine HeMeTaIbl U UX https://m.edsoo.ru/00aeObf2
COCIMHCHUS
KontponbHas padota Ne3 no teme

. bu6mmoreka [JOK
42 «BaxHeine HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el 8
COCIMHCHUS
OO6mrast XxapaKTepUCTUKA XUMHUUYECKHUX
9JIEMEHTOB — METAJLJIOB.

13 Metannuueckas CBSI3b U bu6nmoreka [JOK
MeTaJUInYeCcKast KpUCTaJUIMYecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOKMCTBa
METaJIJIOB
XHMHUYECKHE CBOMICTBA METAJLIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN P

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edsoo.ru/00ael 156




OOm1re cnocoObl MOTyYeHUs
MetaoB. CriaBel. Beruucienus no

45 aBHEHUSIM XUMHWYECKHUX PEaKIUU bubnmorexa LHOK
yp PEAKIIH, https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
npuMecu
bubmmoreka [{OK
46 Ilo € 0 KOppo3 eTaJiIo
HATHE O KOPPO3HH METAILION https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 eJ1Io0 € MeTall
[enounbie MeTaib! https://m.edsoo.ru/00ael4b2
43 OKcHIbI ¥ THAPOKCUIBI HATPUSI U bubmuorexa [JOK
Kallis https://m.edsoo.ru/00ael14b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [JOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael 5e8
50 Baxnenmme coeTUHEHUS KaJIBITHS bubmorexa HOK
4 H https://m.edsoo.ru/00ael Se8
51 O000111eHNE U CUCTEMATU3ALIIS
3HAHUH
57 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTuueckas paborta Ne 6 o Teme
S N bu6mmoreka [JOK
53 JKEcTKOCTEL BOABI M METOEI €6
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
54 JNp—— bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOIICTBA OKCHIA U bu6nuoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
Bubmmoreka IIOK
56 Keneso 1

https://m.edsoo.ru/00ael1d86




Oxcupl, TUAPOKCHIBL U COJIU JKEJIE3a

bubmuoreka [JOK

37 (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O6o6uuleHne Y CHCTeMAaTH3aIus
3HaAHUHN
[Ipaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [JOK
«BaxHenme MeTaJuTbl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [JOK
COIEPKUT IpUMecH. Beruucienus https://m.edsoo.ru/00ael750
MaCcCOBOM JJOJIM BBIXOJa IPOIYKTA
peakuuu
61 O6o6nvleH1/Ie U CHCTEeMaTu3alus
3HaHUU
KontponbHas padota Ned4 o teme
62 «BaxuHelume MeTauibl 1 UX
COCTMHEHUS»
63 BemecTBa u Mmarepuaisl B bubnunoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXKaIOLEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bu6nuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bu6nuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0dOa
67 PesepBHrlit ypok. O600IeHE U bubnmoreka [JOK




cUCTeEMaTH3alus 3HaHUN

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

68 PezepBubIit ypok. O0o0IICHNE U

CUCTEMAaTHU3alus 3HAHNHI

bubmmoreka [{OK
https://m.edsoo.ru/00ad9cb2
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