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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OmIero oOpa3oBaHuUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTaBICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBe (henepaabHON paboueii mMporpaMMbl BOCIIUTAHUS
U ¢ yd€TOM KOHIEMNIMH TpernojaBaHus Yy4eOHOro mpenMera «XUMHS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepanmm.

[Iporpamma 1o XuMuM Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTro
npeaMeTa,  YCTaHaBIMBaeT  00si3aTelbHOE  IPEIMETHOE coJiepKaHue,
IpeaycMaTpuBaeT paclpeesieHue €ro Mo KilaccaM U CTPYKTYPUPOBAHHE I10
pazzienaM M TeMaM MpPOrpaMMbl IO XHMHH, ONPENEsSeT KOJIWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEILHOCTh ~ M3YYEHUSI XHUMHH C Y4E€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTHKM Y4eOHOro IpolLecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanuzaiuu TpeOOBaHM K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMU
IporpamMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMUN K
pe3ynbrataMm oOy4eHHUs] XUMUU Ha YPOBHE LIEJ€H M3YUEHUs NMPEAMETAa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOT0O CO/IepKaHUSI.

3HaHWEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyuJarolerocsi, €ro MpeACTaBICHUH O MaTepUAIbHOM €IMHCTBE MHUPA, BAKHYIO
poJib UrparoT (opMUPYEMbIE XHMUEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
HEPruy U 00 HBOJIIOLMHU BEIIECTB B MPHUPOJE, O MyTSIX PEUICHUs IJI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, JYHEPreTHYECKOM,
MUIIEBON U 3KOJOTUYECKOW O€30MacHOCTH, POOIIEM 3IpaBOOXPaHEHUSI.

N3yyenue xumun:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS U
dbopmMupoBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUpOBAHME MBILUICHHS U TBOPUECKUX CIOCOOHOCTEM
OoOy4YaronMxcsi, HaBBIKOB HX CAMOCTOSITENBHOW  Y4YEOHOW JIESITENIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIIEOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEHEBHOM )KM3HU, TaK U B TPO(PECCHOHATILHOM 1€ TEIbHOCTH;

3HAKOMHUT CO CHEeU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[EJIOCTHOTO B3TJIsA/Ia HA €IMHCTBO MPUPOJIBI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YYarOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJIC, K YEIIOBEKY, BHOCUT CBOW BKJIQ/ B IKOJIOTHYECKOE
o0Opa3oBaHHe 00Yy4AIOIIUXCS.

Jlanubple HampaBiieHHs B OOYYEHMHM XMMHUM OOECNEYMBAIOTCS CHElU(pUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIA  SBIAETCS  MEAarorMyecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPEAeIEHHOM 3Tare eé
pa3BUTHSL.



Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIero oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIMMUCS CHUCTEMbl MEPBOHAUYAIBHBIX MOHATUH XUMHH, OCHOB
HEOPraHWYEeCKOM XHUMHUM W HEKOTOPbIX OTHEIbHBIX 3HAYMMBIX IOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa copepKaHHsl MPOTPaMMbl IO XUMHUH CHOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOr0o nojaxojaa K €€ m3ydeHuro. CoaeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUN O XUMHUYECKON
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUM Ha OCHOBE TEOPETHUYECKUX IPEACTABICHUIM
Pa3HOIo ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHUs O CTPOEHUM aTOMa U XUMUYECKOH CBA3H;

— TMPEeACTaBIECHUN 00 JJIEKTPOJIUTUYECKONW JAUCCOLMAllMM BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPAacCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKH
NOJyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MIOCIEAOBATENBHO OT OJIHOTO
YPOBHS K IpyrOMY, BBITIOJIHASA (PYHKIUMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUS U BO3MOKHOCTEH TPAKTUYECKOIO IPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (POPMHPOBAHUIO
IIPEACTABIICHNS] O XUMHYECKON COCTABISAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOIO OTHOWICHHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HAaHUA B Hayke. M3yueHue XUMUU MPOMCXOAMT C MPUBJICYEHUEM 3HAHUU U3
paHee M3yYEeHHbIX Y4YEOHBIX MpeameToB: «Okpyxaromuid mup», «buonorus. 5—7
KJIacchDy U «Pu3nKa. 7 KiIacey.

[Ipy wW3yyeHMH XHUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XMMHUYECKOM HAyKHd KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a7a4a
y4e0OHOro MpeaMeTa COCTOUT B POPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX MOJIOKEHUHN, TOCTYITHBIX
0000IIEHNI MHPOBO33PEHUECKOIO XapaKTepa, Si3bIka HAayKd, B MPHOOIICHHUU K
HAy4YHBIM METOJAaM MO3HAHUS MPU U3YYEHHH BEUIECTB U XMMHYECKUX PEaKIUH, B
(GbOopMHpPOBAaHUHU U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEeI0BATENbCKON JIEATEIbHOCTH, OCBOCHUH MPABUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMU B TOBCETHEBHOM JKU3HU.

[Ipn M3yyeHuu XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BayKHOE
3HAaYEHUE MPUOOPENH TaKHE 111, KaK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHSITHUIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI Ha  CHUCTEMaTHYEeCKOe MpUOOILIEeHHE
oOyJarolmuxcss K CaMOCTOSITENIbHOM MO3HABATEJIbHON JESTENbHOCTH, HAyYHBIM



METO/JaM TO3HaHusA, (GOPMHUPYIOIIUM MOTHBALUIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUid, CIIOCOOCTBYIONTUX MPUOOPETEHUIO 00yJarOIUMHUCS
OTbITa Pa3HOOOpPA3HON NEATEIbHOCTH, MO3HAHUS M CAMOIMO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHUBEpPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB JICATCIBHOCTH;

— ¢opmupoBanue o00med (YHKIMOHAIBHONM H  €CTeCTBEHHO-HAyYHON
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OILICHUBATh SIBJICHUS
OKpPYXAaIOIIEr0 MHpa, MCIHOJIb3Ys 3HAHUS W OMBIT, MOJIYYCHHBIC MPU N3YYCHHUU
XUMUH, IPUMEHATh UX MPHU PEIICHUU TPOoOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOI
NEeSATEeIbHOCTH;

— ¢opmupoBaHue y OOydYalOIIMXCA TyMAHUCTUYECKUX OTHOIICHUH,
MOHUMAHUS TEHHOCTH XUMHUYECKAX 3HAHWA IS BBIPAOOTKH JKOJIOTHYECCKU
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIUTAaHMIO Ha OCHOBE YCBOECHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIsi U HANPaBIEHHOCTH JaIbHEHIIIETO
oOyJeHus.

OO111e€e Yncio 4acoB, OTBEAEHHBIX IS M3YUCHHS] XUMUU Ha YPOBHE OCHOBHOTO
oOmiero oOpa3zoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMHUM B JKM3HU 4Y€JIOBEKa. XHMUSL B CHCTEME HAyK.
Tena wm BemecTtBa. Du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSTHUE
BellecTB. [loHsATHE 0 MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
Crioco0bl pa3eneHus: CMEeCeu.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U Cl0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi hpopmyina. BaleHTHOCTh aTOMOB XMMHUUECKHX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTeNbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMHUYECKOTO 3JIEMEHTA B COEMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBsSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHYECKUX COCUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XMMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XuMuyeckue ypaBHeHMs. Kiaccudukanus
XMUMHUYECKUX peaklnil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON MOCYJ0M, NMpaBUiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus ¢ JIabopaToOpHbBIM 00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MYeCKuX CBOMCTB O00pa3sLOB HEOPraHUYECKHX BEIIECTB, HAOIOJACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIICHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHHE CBEYHU, MPOKAIMBAHUE
MEJHOU MPOBOJIOKH, B3aUMOJIEHCTBUE MeNa C KUCIOTOMN) SABJIEHUH, HAOIIOACHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pa3joKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIIA
memu (1) mpu HarpeBanuu, B3aumoielicTBrE kene3a ¢ pactBopom cos meau (1),
U3y4EHUE CIOCOOOB pa3lelieHus CMeced: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHueE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHUE OUUCTKH ITOBAPEHHOMN
CONMM, HaONIOJGHHE W  ONHMCAHWE  PE3yJbTaTOB  IMPOBEACHUS  OIbBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHME MOJEIEH MOJIEKYJ
(I1apoCTepIKHEBBIX).

Ba:xkuHeiiue npeacTaBUTEIM HEOPrAaHNYECKHUX BELIECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaopon — 3imeMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopoaa B mpupoae, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl
MOJIy4eHHUs] KUciopoda B JabopaTOpuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHclopoa B mpupoze. O30H — auioTporHas MoAupUKaIsa KUCI0poaa.

TennoBolt 3hdeKT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCWJIEHHE MapHUKOBOTO 3P (deKTa, pa3pylieHrne 030HOBOTO CIIOSL.



Bonopon — snemenT u npoctoe BemectBo. HaxoxaeHne Bo1opoaa B Ipupoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CLIOCOOBI MoTyyeHus. Kucnors
U COJIH.

Monsipabiii 00bEM razoB. Pac4€Tsl Mo XUMHUUYECKHUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacelllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pone pacTBOpOB B mpuposie U B XKU3HU 4deiioBeka. KpyroBopot BOAbI B IpUPOJE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukarnus neopranmdeckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HecosieoOpasyromue. Homenkmarypa oxcuaoB. Dusmdeckne U XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanus. Kimaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinor. dusnyeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Cosu. Homenknatypa cosieil. @uU3M4ecKue U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEJECICHUE CONECPKaHUS KUCIOPOAa B BO3AYyX€, MOTYyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalieHus ropeHus (mokapa), 03HakoMJIeHHEe ¢ 00pa3IaMy OKCHUJIOB U OTIMCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOZIOpo/ia (TOpeHwue), B3auMoieicTBre Bogoposa ¢ okcuaom meau (1) (Bo3zmoxHO
WCITI0JIb30BAaHUE BUEOMATEPUAJIOB), HAOIIOCHIE 00PA3IOB BEIIECTB KOJIUYECTBOM
1 Mosb, uccienoBaHME OCOOEHHOCTEH pPACTBOPEHHS BEIIECTB C Pa3THMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OINPEACIEHHOM MAaCCOBOU JOJIEU
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJBI C MeETaulaMH (HATPUEM U
KaJibllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEpUATIOB), HCCIIEAOBAHUE
00pa3IloB HEOPTaHUUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOIIOICHUE U3MEHECHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS
okcuna meau (II) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT ¢ METaUIaMU, peaKIui
HEUTpaNn3aluy, MOJyYE€HUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OHOIO
MeTajula JPYTUM U3 pacTBOPa COJIM, PEIICHUE KCTIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BaxkHenme Ki1acchl HEOPraHUYECKUX COCAUHEHUI.

IHepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemeHTOoB JI. W. MenpgesneeBa. Ctpoenne aTomMoB. XHMHYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUuU



[lepBrie MOMBITKH KiIaccU(UKAIIMM XUMUYECKUX 3JeMeHTOB. [loHsTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHbIE M IEJIOYHO3EMEIbHbIE METaJIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUIBI.

[leprognuecknii 3axoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [epuonnyeckoit
cucteMbl xumudecknx snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
DuU3nYeCKHil CMBICI MOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOAA U TPYIIIIHI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M30oTonbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremnl [[. 1. MenaeneeBa. XapakTEpUCTHKA XUMHYECKOTO
3JIEMEHTA IO ero noyoxeHuro B [lepuonnueckoit cucreme . 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [lepuoanueckor CHCTEMBlI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mnpakTtuku. [[. M. MenneneeB — y4y€Hbli U
IpaKIaHUH.

Xumuueckasi cBsizb. KoBalieHTHas (ToJisipHAsE W HEMOJSIpHAs) CBSI3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCINUTEIbHO--BOCCTAHOBUTEIBHBIE — PEaKLUU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3ydeHue oO0pa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCHJIA LMHKA C PACcTBOpPAMU KHUCJIOT W UIEJNOYEHl, MPOBEIECHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX — PEaKLUl
(ropenue, peakiny pa3ioKeHUs, COSTUHEHU).

Meosicnpeomemmnule cea3u

Peanuzanms MeXIpEeAMETHBIX CBS3€M INPU HM3YyYEHWH XMMHHM B § Kiacce
OCYILECTBIISIETCS UYEpe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyUHbIX
MOHATUM, TAK W MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOT'O [IMKJIA.

OO11ue ecTecTBEeHHO--HAayUHbIe MOHATHS: HAy4YHbIN (akT, TUIoTe3a, Teopus,
3aKOH, aHallu3, CHUHTE3, Kilaccu(ukaus, TMNepUOJUYHOCTb, HaOIIO/ICHNUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU]I, ©30TOIIbI,
PaJOaKTUBHOCTh, MOJIEKYJA, AJEKTPUYECKUN 3apsj, BEIIECTBO, TEIO0, OOBEM,
arperaTHOe€ COCTOSIHME BEIeCTBa, Ta3, (PU3MYECKHE BEJIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, TOJIE3HbIC
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BeuecTBo M XUMHYECKasi peaKIHs



[lepnonnueckunt 3akoH. llepuoanyeckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CrtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHUHM CBOMCTB
XUMHUYECKUX JIEMEHTOB IIEPBBIX TPEX MEPHUOOB, KAJINA, KaJbLUI U UX COCIUHEHUN
B COOTBETCTBUM C IIOJIO)KCHMEM 3JeMeHTOB B llepuoguueckoil cucremMe u
CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBAa: BHJBI XMMHUYECKOW CBS3H. THIIBI KPUCTAIUIMYECKHUX
pEETOK, 3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTALNIMYECKON PEIIETKHU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHMYECKHX BEHIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanuys XuMHUECKUX PEAKIHM 110 Pa3IUYHBIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETIEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYaCTHUIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKINH, TEPMOXUMHUECKUE
YpaBHEHUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 O0paTUMBIX U
HEOOpAaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M I'e€TEpOTrEeHHBIX
peakuusax. llonsarue o xkaranuse. IlonsaTue 0 XumMuyeckoM paBHoBecuu. PaxTophl,
BIMAIOIIME HAa CKOPOCTh XMMHYECKONW pPEaKIUU U IIOJOKEHUE XUMUYECKOIO

PaBHOBECHSL.
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiieHue YPaBHEHUM

OKHUCJIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUMHA C  HUCHOJIb30BAHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.

Teopus dAEKTPONUTHIECKON TUCCOUHUALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M JHUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xumuueckon cBszu. Crenens auccorranuy. CUiIbHbIE U ClIa0ble JIEKTPOJIUTHIL.

Peakiiuu noHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIIUH MOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHsS peakuuil. CBOWCTBA KHCIIOT,
OCHOBAHHUMU 1 COJICH B CBETE MPEACTABICHUIA 00 JICKTPOJIUTHUCCKOMN TUCCOIHAITUH.
KauectBeHHbIe peakuyu Ha HOHBL. [IoHSATHE O TUapONIU3€E COJIE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJENSIMHU KPUCTAIMYECKUX PEHIETOK HEOPraHMYECKUX
BEILIECTB — METAJIOB W HEMeTayioB (rpadura W anmasa), CIOXKHBIX BELIECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEAKIIMHU OT
BO3JICUCTBUSL  Pa3IMYHBIX  (PAKTOPOB, HCCIENOBAHUE  AJIEKTPONPOBOJAHOCTH
pPacTBOPOB BELIECTB, MpoIlecca JUCCOLMAIIMHN KUCIIOT, IIeJIoUel U cosei (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEO MATEPHAIOB), MPOBEICHHUE OIBITOB, WLIIOCTPUPYIOIIUX
OpU3HAKKW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHuE OcCajKa,
BBIZICICHHE Ta3a, OOpa30BaHUE BOJIbI), OMbBITOB, WUTFOCTPUPYIOUIUX MPUMEPHI
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEaKIUi (TOpeHue, peakiuu pa3ioKeHHUS,



COCIMHEHHMs), pACIIO3HABAHUE  HEOPraHWYECKHX BEIIECTB C  ITOMOILBIO
KaueCTBEHHbBIX PEaKIMil Ha HOHBI, pEIICHUE YKCIIEPUMEHTANBHBIX 33]1a4.

Hemertanibl U MX coeiuHEeHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEII[ECTB — rAJION€HOB. XMMUYECKHE CBOMCTBA HAa MpUMeEpE XJopa (B3auMOICHCTBUE
C MeTajulaMH, HeMeTalllaMu, mienodamu). XiopoBojopond. CoisiHas KHUCIOTa,
XAMHUYECKME CBOMCTBa, IIOJy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJIOBEKa. BaxkHenmme X10puabl U UX HAX0XKICHUE B
IpUPOJE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHune u (uU3NYECKUe CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U CEPbl. AJITOTPOMHBIE MOAU(DHUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMH4Yeckue cBorcTtBa. OKCHIBI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnas kucnota, GU3n4ecKue 1 XUMHUIECKUEe CBOMCTBA (001I1e KaK MpecTaBUTENS
KJlacca KHUCIOT M cnenuduueckue). XUMUYECKUE pEeaklnu, JEKallue B OCHOBE
IPOMBIIIJIEHHOTO CIoco0a MOJIyYeHUsI CEpHOM KHUCHOTHL. IIpuMeHeHue cepHoi
KUCIIOThl. CONU CEepHOM KHUCIOTHI, KadeCTBEHHAs peakius Ha Cylab(aT-HoH.
HaxoxneHnue ceppl U €€ COCOUMHEHUN B INpupoae. XHMHUYECKOE 3arps3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHHUS.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
du3nueckue U XuMHIECKue cBoiicTBa. KpyroBoport azora B npupoje. AMMUaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJMyuyeHrue U npuMeHeHune. Cou aMMOHUS,
ux (GU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMEHEeHHE. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOoJlydeHHe, (QU3MYECKUE U XHUMHYECKUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  CHenu(puyecKue).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHHMS B KQU€CTBE MUHEPAIbHBIX yI00pEHUT.
XHAMHMUYECKOE 3arpsA3HEHNE OKPYIKAIOIIEH Cpellbl COETMHEHHUSIMU a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO3ayXa, MOuBbl U BoAoEMOB). docdop, amioTponHbie
moaudukammu docdopa, uznyueckne U xumudeckue cpoiictBa. Oxcun gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOWUCTBA, MOJy4YCHUE.
Hcnonb3oBanue (ochaTroB B KaueCTBE MUHEPATIBLHBIX YI00PEHHIA.

OO6mas xapakrepuctuka 3nemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIECHUS. Y TIIepO/, ATTIOTPONHbIE MOU(DUKAIUY,
pacnpocTpaHeHue B MPpUPOJE, PU3NUECKHE U XMMUYECKHE CBOMCTBA. AcopOIusl.
Kpyrosopor yrinepona B mnpupoxae. Okcuabl yriaepona, ux (U3HYECKHE U
XUMHUYECKUE CBOICTBA, [ICMCTBME Ha JKUBbIE OPraHU3Mbl, [OJYy4YCHUE U
mpUMEHEHUE. DKOJIOTHYECKUEe MPOOJIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUroTe3a TI00ATbHOTO TMOTEIUICHHS KIWMaTa, MapHUKOBBIA A dexT. YromapHas
KUCIOTa U e€ coyid, UX (PU3MUecKrue UM XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U



npumeHenrne. KadecTBeHHass peakius Ha KapOoHaT-umoHbL. Mcmons3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIILIIEHHOCTH U CEJIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX
yraepojia (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHpie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOAYKThl UX TepepaboTku (OCH3WH), UX POJb B OBITY W MPOMBIIIJIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUpaX, OelKaX, yriieBoJax — U X
poJii B OKHM3HM 4YeloBeKa. MarepualibHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHWYECKUX COCITMHCHUM.

Kpemuuii, ero ¢Qusmueckune u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npumeHenue. CoennHeHNs KpeMHMS B mpupojie. O01mue npencTaBiIeHus 00 OKCHIIe
kpemuus (IV) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MIPOMBITIUICHHOCTH. BakHelmue cTpouTeNnbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpobiembl 6€30macHOTO  MCIOIb30BAHUS
CTPOUTEIHHBIX MATEPUAJIOB B TOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHUEe 00pa3I0B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOJIOICHUE MPU3HAKOB
WX TPOTEKAHMsI, OIBIThI, OTpa)Karlue (QU3NYECKHUe W XHMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEJIMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHUE ¢ 00pa3aMu XJIOPUIOB (TaJIOT€HUI0B), O3HAKOMIICHHE C 00pa3iamMu
ceppl U €€ COCIUHEHUSMU (BO3MOXKHO UCIIOJIb30BaHUE BHUEOMATEPUAIIOB),
Ha0JII0/IeHKE TIpoliecca 0OYTIIMBaHUS caxapa MoJ JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3yYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
MPOBEJICHNE KAaUeCTBEHHON PEaKIuM Ha CyJib(paT-uoH U HAOJIO/ICHHE MPU3HaAKa e
POTEKaHUs, O3HAKOMJIEHUE ¢ (PU3UYECKMMU CBOWCTBaMM a30Ta, ¢ochopa U HUX
COEIMHEHUI (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u hocopHBIX ynoOpeHUM, MmomyuyeHne, cooMpaHue, paclio3HaBaHUE M M3Y4YCHUE
CBOMCTB aMMHaKa, IMPOBEJACHHE KAYECTBEHHBIX pEAKIMH HAa HMOH aMMOHHUS H
dochar-noH W wU3yyeHUWE TPU3HAKOB HX TMPOTEKAHMS, B3aHUMOJICHCTBHE
KOHIIGHTPUPOBAHHOW a30THOM KHCIOTHI C MEAbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), HW3YYCHHE MOJIeTied KPUCTAUIMUECKUX pEenIEToK anmasa,
rpaduta, QymiepeHa, O3HAKOMJICHHE C IPOIECCOM aJcOpOIMH pPacTBOPEHHBIX
BCIIIECTB AKTHBUPOBAHHBIM YyTAEM M YCTPOWCTBOM MPOTHBOTA3a, IOIYUYCHUE,
coOupaHue, pacrio3HaBaHUE U U3YYCHHUE CBOWMCTB YIJIEKHUCIIOTO Ta3a, MpOBEJACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-HOHBI U U3YYCHHUE MPU3HAKOB MX
MPOTEKaHUs, O3HAKOMJIEHWE C TMPOAYKIIMEH CHIMKATHON MPOMBIIUICHHOCTH,
pelIeHUEe SKCIEePUMEHTANBHBIX 3a7ad 1Mo TeMe «BakHelImme HeMeTaulbl U uX
COCTMHEHUS.

MeTtasjibl U MX COeTUHEHUS

OO0mast XxapakTepUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHuss B llepmogmueckor cucreme xumuyeckux siaemeHtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. MeTtamindeckasi CBsi3b U



METAJJIMYECKasi  KpPUCTAJUIMYECKasi  pemi€Tka.  DJIEKTPOXUMHUYECKUUA  pAll
HaIpspKeHUN MeTaioB. u3znueckue U XUMHUECKHE CBOMCTBA MeTayioB. OO01ue
criocoObl TorydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIC
CIIoCOOBI 3aTUTHI UX OT KOppo3uu. CruiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a)
U WX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie MeTamabl: nosoxkeHue B [lepuoamyeckoil cucremMe XMMHUUYECKHUX
sanemeHToB . 1. MenpaeneeBa, CTpOGHHE MX AaTOMOB, HAaXOXKJICHUE B MIPHUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUJIPOKCUABl HaTpus W Kanusa. [IpuMeHeHHWe WIENOYHBIX METaUIOB W HUX
COCJIMHCHUU.

[[lenoyHo3emenbHbIE METAUIBI MarHMid M KalblMH: IIOJIOXKECHHE B
[lepnognueckon cucreMe xuMudeckux 3nemMeHnToB 1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJIeHUE B nipupojac. Ouszndeckre 1 XMMUYECKUE CBOMCTBA MarHus U
KaJIpIusl. BaxkHeimme coequHeHnst KanbIus (OKCHI, TUIPOKCHI, cOJn). JKECTKOCTH
BOJIbI M CTIOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TTo1o)keHue B [leprondeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE aToma, HAXOXAEHWE B mpupojae. Pusnueckue u
XUMHUYECKHEe CBOMCTBA allFOMUHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJTIOMUHUS.

Kenezo: nonoxenue B [lepuoguueckoit cucremMe XMMUYECKUX 3JeMEHTOB /1.
N. MeHnpneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWEe B mnpupoae. dusznueckue u
XUMHUUYECKHE CBOMCTRA xkene3a. OKCubl, Tuipokcuibl U conu xxenesa (II) u sxenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTATOB  KOPPO3UU  METAIOB  (BO3MOXKHO
HCIIOJIB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJbllUsl W HATpUs C BOJIOM (BO3MOXKHO MCIIOJIB30BAaHUE BUJICOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCTIOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
Ka4eCTBEHHBIX PEAKIIMI HAa MIOHBI: MarHus, KaJbIUsl, ATIFIOMUHUS, ITMHKA, sxkene3a (II)
n xenesa (II), menu (II), HabGmromeHUE W omMHMCaHWE IPOIECCOB OKpAIMBAHUS
IJJaMCHH HWOHAMU HATpHs, Kalusd U Kalblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), CClieI0BaHuE aM(OTEPHBIX CBOMCTB T'MAPOKCHUIA ATTFOMUHUS U
TUIPOKCHUAA IIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJ1ad 1o Teme «BaxHenime
METAJIJIbI U KX COCIUHEHHUS.

XUMHA M OKPYKAIOLIAA Cpeaa

BemectBa u Marepuasnibl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XHMHYECKUX 05KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus Bemlects, nainee — [1/1K). Ponb xuMuu B pelieHnn 3K0JIOrMYeCKUX
po0aem.



Xumuyeckuui IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIE
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3eM MpU HM3yYEeHUH XMUMHHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MMAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MATEPHUAITBI.

®duzuka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIbI,
PaINOAKTUBHOCTD, MOJIEKYJIa, AIEKTPUUECKUI 3aps, IIPOBOTHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILUINYECKAs
peméTKa, CruiaBbl, (U3MUYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, npixanuwe, O6mocdepa, 3KOCUCTEMA, MHUHEPAIHHBIC
yI00pEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHBIEC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPO/IbI, OJIE3HBIE
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMsS] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATBIMU B
oOlIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOINO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALNHI 00yUYarOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYarOMIMXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacIIMpEeHUE ONbITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTN4ecKOro BOCIUTAHUSA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHON MH(popManuen o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaxaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUS. O COLUMAIBHBIX HOpPMax M MpPaBUJIaX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENBbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K PpPa3HOOOpPAa3HOM COBMECTHOW JEATEIBbHOCTH MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
AKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOIIOMOIIH B ITPOLIECCE 3TON yueOHOM IeATeTbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEACHUE M TOCTYNKU CBOMX TOBAPUILEH C IMO3UIMU HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIIEICTBUI MTOCTYIKOB;

3) HEHHOCTH HAYYHOT' 0 MO3HAHUA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakiMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKH U COCTaBISIONIUE
OCHOBY JIJII IOHUMaHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MPUPOIHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIC MOTHBBI, HAMPABJICHHBIC HA TMOJYYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HAOJI0JIaeMbIX MPOIECCOB W SIBJICHUM,
MO3HABATENIbHOM, MH()DOPMAIMOHHOW M YUTATENbCKOM KyJIbTYpbhl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4EeOHBIMM TEKCTaMH, CIIPABOYHOU
JUTEPaTypor, JOCTYIIHBIMM TEXHUYECKUMHU CpPEJACTBaMH HWH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYECHHIO W TIO3HAHUWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEIOBATEIHCKOM



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH W YPOBHS OOYyYECHHS B
JaJIbHEHIIIEM;

4) popMmupoBaHusi KyJbTyPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIEACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEaJbHOMN KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

WHTEpEC K MPaKTHIECKOMY H3yUYeHHUI0 TIpodeccrii 1 Tpyaa pa3audHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJ0BOM AESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX 3HAaHWM 1O  XHMMHHM, OCO3HaHHBIA  BBIOOP
WHIUBUTYyaIbHON TPAGKTOPUU MPOJAOHKCHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpoheCcCUOHATBHOM ASSITENBHOCTH M Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 7K0JIOrHYecKOro BOCIIMTAHHUS

HKOJIOTUYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3NYECKOMY U TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIOJICHUS
npaBuUJI 0€30MaCHOTO MOBEICHUSI PU pabOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJy4aeMble MPU U3YYECHUU XUMUH, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIEN IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M TMyTeHl UX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COMAJIBHON ITPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMETHBIX pe3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpoBaHUS MUPOBO33pEHHUS 00IIIEHAYYHBIC TIOHITHS (3aKOH, TEOPHsl, TPUHITHTI,
rumnore3a, (QakT, CHUCTEMa, TMPOIECC, ODKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpEeAMETax M TO3BOJISIOT Ha
OCHOBE 3HAHUW U3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOM
HAay4YHOW KapTHHE MHUpa, U YHUBEPCAIbHbIC YueOHbIE NeUCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATHUBHBIC, PETyJISATHUBHBIE), KOTOpbIE OOecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

YMEHHUSI HCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUN (BBIACISTh UX XapaKTepHbIC



NPU3HAKY, YCTAHABJIMBATh B3aHMOCBS3b C JPYTMMHU MOHSTHSIMH), UCIOJIb30BATh
MOHATHUS NIl OOBSICHEHUS OTJIEIbHBIX (PAKTOB M ABJICHU, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJACTBEHHbIE CBA3U MEXIY OOBEKTaMH H3YyYEHUS,
CTPOUTH JIOTUYECKHE pacCykAeHUS (MHIAYKTUBHBIC, ACIYKTUBHbIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3aKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIpollecce TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEICTaBICHUS —
XUMHYECKUI 3HAaK (CHMBOJ DJJIEMEHTa), XUMHYecKas QopMmyja U ypaBHEHHE
XUMHYECKON peaKIny — MpU PEIIeHUH Y4eOHO-TI03HABaTEeNbHBIX 3a7a4, ¢ YUYETOM
TUX MOJEIBHBIX MNPEJCTABICHUN BBISIBISATh U XapaKT€PU30BaTh CYIIECTBEHHBIC
INPU3HAKU W3YyYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHHUE HCIIOIb30BaTh IMOCTABJICHHBIE BOIPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAaHMsI, @ TAKXKE B KAUE€CTBE OCHOBBI U1 (HOPMUPOBAHMSI TUTIOTE3bI IO IPOBEPKE
IIPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

npuoOpeTeHNe OImbiTa MO IUIAHUPOBAHUIO, OPraHU3allid M MPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOoJaTh 3a XOJOM Ipoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €r0 Pe3yJbTar, (PopMyIHpoBaTh 000OLIEHUS U
BBIBOJIbI IO PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH WU HWHTEPHPETUPOBATH HH(MOpPMALUIO
pa3IMyYHBIX BUAOB U (HOPM MpEACTaBICHUS, MOTYYaeMYyIO0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJIIpHAsl  JIUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(OPMAITHIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJbl W 3alpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIllMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33/1a4 ONPENIEIEHHOTO TUIIA, IPUOOPETEHUE OIbITA B
0o0JaCTH  MCHOJB30BaHUS  MH(GOPMAILMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMANbHYIO (hOpMY IIpeACTaBIeHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMble 3a7a4d  HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
apyrumu popmamu rpaduKi 1 KX KOMOMHAIIUSAMY;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B IIpolecce Yy4yeOHOH U
UCCIIEIOBATENLCKON JIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOIO0 XO35MCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOTHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIE y4eOHbIe JeHCTBHS:



YMEHHS 33]1aBaTh BOMPOCHI (B XOJ€ TUaiora U (MiIn) TUCKYCCUH) MO CYIIECTBY
oOcyxnaeMol TeMbl, (OpMyIUpOBaTh CBOM MPEUIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHNUS MPEIJIOKEHHOM 3a/1a4u;

YMEHHSI  MPEACTABIATH  IOJYYEHHBIE  pE3yJIbTaThl  I[MO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M MHCBbMEHHBIX TEKCTaX; JenaTh MPE3CHTALUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI O UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4EeOHOrOo COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATEJIbHOM W MCCIEIOBAaTEIbCKOM  JACSATENBHOCTH  MPU  PELICHUHU
BO3HHMKAIOIIMX NPOOJIEM Ha OCHOBE Y4Yé€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3unuid (00CyXaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPAHHAIIHS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUM pabOThI U Apyrue).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIe 1elCTBHS:

YMEHHUE CaMOCTOSITEJIbHO ONPEACNSATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO
NeSTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CITOCOOBI pelieHusl yUeOHbIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIBHO COCTABJIATh WA KOPPEKTUPOBATH
[IPEUIOKEHHBIM QITOPUTM JCHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIAraéMble B YCIOBUU 33]IaHUN.

HPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIep>KaHMs, YCTAHOBJIEHHOIO JaHHOM (enepaibHOM paboyeil mnporpaMMon,
BBIICJISIFOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS M CIOCOOBI
JNeWcTBUM, crnenuduuecKkue g IPEAMETHOH 007acTH  «XHUMHS», BHUIBI
JNEATeIBHOCTH 1O  TMOJYYEHHID HOBOIO  3HAHUS, €ro UWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YY€OHBIX U HOBBIX CUTYyAITUsIX.

K konIty oOyuenus B 8 kjiacce nmpeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKAN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCJICHUS, XUMHYECKasl peakius, KiacCUuPUKaiMs peakiuil: peaxiuu
COCJIMHEHHUS, pPEaKUWu pPa3joKEHUs, PEaKUUU 3aMEICHUs, peaKluuu
oOMeHa, 3K30- ¥ SHJIOTCPMHUUECKHUE PEAKIINH, TETII0BON AP(EKT peakiinmu,
SJIPO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTaJIh, paIuyC aToMa,
XUMHUYECKasl CBSA3b, MOJISIPHASI U HEMOJISIPHASI KOBAJICHTHAsI CBSI3b, MOHHAS



CBSI3b, WOH, KAaTHOH, AaHUOH, pacTBOp, MaccoBasi JOJs BEIIEeCTBa
(mpoueHTHas: KOHLIEHTpAaI|sl) B pacTBOPE;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSTh 3TU NOHATHSA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJISI COCTaBJICHHS (HOpMys
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMII;

OTIPEENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENICHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

packpeiBath cmbich [lepuogmueckoro 3akona JI. WM. Mennaeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKONM 3aBHCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT HMX MojoxeHus B Ilepuogmyeckoid cucreme,
3aKOHOB COXPaHEHHsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHAa ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuuHyio ¢dopmy [lepuoanueckoit
CUCTEMbl XMMHYECKHUX OJJIEMEHTOB: pa3iauvaTh I[OHATHUS «TJaBHAs
noarpynmna (A-rpymmna)» u «mnobounas noarpynna (b-rpyrmma)y, manbsie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabnuue «llepuoauueckass cucteMa Xumudeckux osnemeHToB [, U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3apsji sapa, 00IIee YUCIIO JIEKTPOHOB U
pacrpeielieHue UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B peaKIUu
BEIIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAsd OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpPALICHUA B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MacCOBYIO JIOJIF0 XHMHYECKOro 3jieMeHTa 1o ¢Gopmysie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMUYECKOU PEAKIINH;

MIPUMEHSITH OCHOBHBIE OIEPAIIMK MBICIUTEIBHOM eI TEIHHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccudukaiuio,
BBISIBJICHUE MPUYUHHO--CIICICTBEHHBIX CBA3EH — JUISI U3YyUYECHUS CBOICTB
BEIIECTB M XHUMHUYECKUX PEaKLHil, €eCTECTBEHHO-HAYYHbIE METObI
MO3HAHUA — HAONIOJCHWE, W3MEpPEHUEe, MOJEIMPOBAHUE, IKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );



CJIeIOBATh MPaBUIIAM MOJIB30BaHUS XUMUUECKOU MOCYA0N U TaO0paTOPHBIM
o0opyZoBaHUEM, a TaKXe ImpaBuwiaM oOpallleHHs C BElIeCTBaMU B
COOTBETCTBHUM C MHCTPYKIMSIMH TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYUYECHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BoopoJila ¥ KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpEeIEHHON
MacCcOBOM J0JIEM PAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U MPOBOJIUTH
XUMUYECKUE SKCIIEPUMEHTHI MO PACIIO3HABAHHMIO PACTBOPOB WLIEIOUEH U
KHCJIOT C MOMOIIBI0 MHAUKATOPOB (JIakMycC, (peHoI(pTarenH, METUIOPAHX

U Jpyrue).

K xoHIy 00yueHus B 9 Kjacce npeIMETHBIE PE3YIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

PacCKpbhIBATh CMBICII OCHOBHBIX XUMHYECKHX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTUOH, aHWOH, IPOCTOE BEILECTBO,
CJI0’KHOE BELIECTBO, BAJEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYEeCcKas CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJib, MOJSIpPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKLUU HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEeOoOpaTUMbIE PEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHCJIUTEIb, BOCCTAHOBUTEID, OKUCIICHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHS,
aM(oTepHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, HMOHHAaA,
MeTajuInyecKas ), KpucTalInyecKas pemeTka, Koppo3usi METauioB, CILIABHI,
CKOPOCTh XMMHUYECKON PEaKINH, NPEACIbHO JOMYCTUMAasi KOHUCHTpAIU
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHH U
MIPUMEHATH 3T MOHITHUS MPHU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JUJI COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAENATh BAJICHTHOCTh U CTEIEHb OKUCIICHUSI XUMUYECKUX JJIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOIO COCTaBa, IPUHAMIECKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCy CO€IMHEHUN 1o ¢dopmyiaM, BHUJ XUMHUYECKON
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIIMHEHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapaKkTep Cpelbl B
BOJIHBIX PAaCTBOPax HEOPraHUYECKUX COCAMHEHUH, TUM KPHUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akoHa J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHMWE: ONHUCHIBATH U XapaKTePU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMbl XUMHYECKUX DJIEMEHTOB:
pa3iuyath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OOdbIIME TMEPUOIBI, COOTHOCHUTH
0003HauYeHU s, KOTOPBIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMUMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsn  sapa, oOIIee YHCIO DJJIGKTPOHOB M paclpelefieHue WX TI0



AJIEKTPOHHBIM CJI0SIM), OOBSCHSATH OOIIHE 3aKOHOMEPHOCTHA B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COEAMHEHUHN B Mpeliesax MajblX NEPUOJ0B U
TJIaBHBIX TIOJTPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJ1acCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKHE pPeakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 M3MEHEHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepU30BaTh (OMHCHIBATH) OOIMME W CHEHNUPUICCKUE XHUMHYCCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpuUMepaMl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEM, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3M MEXKY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCa 3THX PEaKIni;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUSI XMMUYECKHX TMPEBPALIEHUN B Pa3IUYHBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOro 3jieMeHTa 1o ¢Gopmylsie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIny;

co0JIr01aTh paBUiia MOJIH30BAHUSI XUMUYECKOM MOCYA0M U 1Ta00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBIOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OMBITOB IO MOJYYSHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka u yrieKkuciioro rasa);

MPOBOJIUTH PEAKITUH, TOATBEPKIAIONINE KaYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOpUI-, OpOMUI-, HUOAMI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MPUMEHSITH OCHOBHBIE OINEPAIIMK MBICIIUTEIIBHOMN IEITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYUHHO-
CJICJICTBEHHBIX CBSI3€H — JIJIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHUYECKHUX
peakiuii, eCTEeCTBEHHO-HayYHbIe METOAbl IIO3HAHUs — HaOJoACHUE,
U3MEpEeHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peabHbII U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBo yacoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIe (LM POBbLIE)
KoHnTtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumust — BakHas o0J1acThb

1.1 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK

) MPAKTUYECKOU NEeATEIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIOBEKa

12 BemecTBa 1 xuMuueckue 15 1 bu6nuoreka [IOK

’ peakuuu https://m.edsoo.ru/7f41837c¢

Wroro no pazneny 20

Pa3znen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYECKUX BellleCTB
71 Bosnyx. Kucnopona. [lonsitue 6 bubnuoreka [JOK

) 00 okcugax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonsatue o kucinorax 3 1 bubnmnorexka HOK

) M COJISIX https://m.edsoo.ru/7f41837¢
73 Bona. PactBopsl. [Tonsitue 00 5 1 1 bu6nuoreka [IOK

) OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
24 OcCHOBHBIE KJIacChl 11 1 1 bubnmnorexka HOK

) HEOPraHWYECKUX COCTMHEHU https://m.edsoo.ru/7f41837¢

Uroro no pazneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u Ilepuoguueckas cucrema xummuueckux 3jemMeHToB /. U. MenaneneeBa. CTpoenne aToMoB.
Xumnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[Iepuonnueckuii 3aK0H U
3.1 [Iepnonnueckas cucrema
XUMHYECKHUX d1eMeHTOB /[I. 1.

7

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c




Mennene-eBa. CTpoenue
aroma

Xumudeckas CBI3b.

3.2 OKucIuTenbHO- 8 Bubmaoreka ITOK
BOCCTAHOBHTCIIbHbIC PEAKLIHN https://m.edsoo.ru/7f41837¢c
Hroro no pasery 15 ngg/ljgfsgsigrou}iﬂlﬁk
Pe3epBHOE Bpems 3 buGmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOT'PAMME




9 KUIIACC

KosmnuecTBo yacoB DJIeKTPOHHbIE
(undposbie)
Nen/m  HaumeHOBaHHe pa3iesiOB M TeM MPOTrPaMMBbI Beero Kongpo.m)HLIe HpﬁaKTﬂquKﬂe 06pA0BATENBHELE
padoTsI padoThI pecypesI
Pa3znea 1. BemmecTBO M XUMHYeCKHEe peaKul
L1 [ToBTOpeHue u yriaydieHne 3HaHUH OCHOBHBIX 5 1 bubmmoreka [JOK
) paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaAKIUil 4 bubnmorexa LIOK
) p peakil https://m.edsoo.ru/7f41a636
DIIEKTPONUTHYECKAs AUCCOLMAIUA. XUMUYECKUE bubnuorexa [JOK
1.3 8 1 1
peakuuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
71 OO0m1as XxapakTepucTUKa XUMHUYECKUX SJIEMEHTOB 4 1 bubnnoreka [JOK
] VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
29 OO011ast XapakTepUCTHUKA XUMHUECKUX JIEMEHTOB 6 bub6nuorexa [IOK
’ VIA-rpynmel. Cepa u €€ coeMHEHUs https://m.edsoo.ru/7f41a636
23 OO011ast XxapakTepUCTHUKA XUMHUECKUX JIEMEHTOB 7 1 bubnnorexa [JOK
) VA-rpymisl. A30T, Gocdop 1 UX COeTUHECHUS https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepucTUKa XUMHYECKUX 2JIEMEHTOB
2.4 IVXI—F ﬁm Y?ne Ol U KpPEMHUH U UX 8 1 2 bubmiorexa [JOK
' PYTHIEL FTIEPOA 1 XP https://m.edsoo.ru/7f41a636
COCTMHEHUS
Hroro nio pazaeny 25
Pa3zgea 3. Merasuiibl M1 MX COeAMHEHU S
. bu6mmorexa [IOK
31 Obuge ceoficTsa MeTaNIOB 4 https://m.edsoo.ru/7f41a636
3.2 Bakneinme MeTamisl 1 UX COSTMHEHHUS 16 1 2 Bubmiorexa HOK

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




Hroro no pazneny

20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemiecTBa u MmaTepuaibl B AKU3HU YEJIOBEKA 3 Eubmorexa LIOK
) https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PesepBHOE Bpems 3 Bubmiorexa LOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




ITOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne uudposeie
L Tema ypoka Beero KoﬁnTpo.m,HLIe HpﬁaKanecKne 06pazoBaTebHbIE
padoThI padoThI pecypebi
1 [Ipeamer xumun. Posb XuMuu B xU3HU yenoBeka. Tena u 1 bubmmoreka [JOK
BEIIECTBA https://m.edsoo.ru/ff0d210c
2 IlonsaTHe 0 MeTomaxX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia paboTsl B
3 Jla%o aTOPUHU Hpn HEMBI 00 aHII:)eHI/DI cIJ)1a60 aTOPHBIM 1 Brommozexa [OK
patop P P patop https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uuctelie BemecTBa 1 cMecu. CiocoObI pa3iesieHus] CMecen 1 Bubmorexa IIOK
m ’ pasi https://m.edsoo.ru/ff0d26ca
5 [IpaxTuueckas padora Ne 2 «Paznenenue cmeceil (Ha 1 bubnuoreka [IOK
IIPUMEPE OUMCTKU IIOBAPEHHOU COJIN)» https://m.edsoo.ru/ff0d28c8
bu6nmoreka [JOK
6 ATOMBI 1 MOTEKYIIH 1 https://m.edsoo.ru/ff0d2a6c¢
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYECKUX 1 bubnnorexa [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOKHBIE BEIIECTBA 1 Bubmiorexa [JOK
p m https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOIIEKYJIIPHOE yUCHUE 1 Eubmiorexa [JOK
YIPIpHOC Y1 https://m.edsoo.ru/ff0d2d50
10 3aK0H IOCTOSHCTBA COCTaBa BEIIECTB. XUMHAYECKaI 1 bubmuorexa [JOK
¢dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2eae
OtHocutenbHas arToMHas Macca. OTHOCUTEIbHAS bubmuorexa [JOK
11 1
MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
bu6mmoreka [JOK
12 MaccoBast JoJIsI XUMHYECKOTO DJIEMEHTA B COEIMHEHNH 1

https://m.edsoo.ru/ff0d350c




bubmuorexa [JOK

13 KomnuectBo BemectBa. Mousb. Mosipaast Macca hitps://m.edsoo.ru/f0d5230
14 DU3NYECKUE U XUMUYECKUE ABICHUSA. XUMUYECKask PeaKius bubmorexa LIOK
https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yCcIIOBUS MIPOTEKAHUS XUMHUECKUX PEAKIUI bubmorexa LIOK
p Y P pearit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MAaCChl BEIIECTB. XUMUYECKUE bubnnoreka [HOK
YpaBHEHUSA https://m.edsoo.ru/ff0d3b88
Boluucnenus koiamdecTBa, MacChl BEIIECTBA 110 YPAaBHEHUSM bubnuorexa [JOK
17 .
XUMHAYECKHUX PEaKLUn https://m.edsoo.ru/ff0d5708
Knaccudukanus XUMHYECKUX peakiuid (COeTUHEHMS, bubnuorexa [JOK
18
pasIoKeHUs, 3aMeIeHNsI, 0OOMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JlIomoHOCOB — yu€HbIH-3HIIMKIOoNeAUCT. O0001meHne bubnnoreka [JOK
U CUCTEMAaTH3aLs 3SHAaHUH https://m.edsoo.ru/ff0d40c4
KonTponbnas pabota Nel mo Teme «BermiectBa u bubnuorexa [JOK
20
XUMHAYECKUE PEAKLIUNY https://m.edsoo.ru/ff0d4290
Boznyx — cmecsk ra3zos. Cocras Bo3ayxa. Kucinoponx — bubnnoreka [JOK
21
3JIEMEHT U MpOocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
Ou3nyecKkue U XUMHUYECKHE CBOMCTBA KUCIOPOa (peaKuu bubnuotexa [JOK
22
okucineHus, ropenue). [lonstue 06 okcumgax https://m.edsoo.ru/ff0d4614
73 Crioco0bl TToTy4eHusT KUCIIOpoa B JIA00OpaTOpHH U bubnnorexa [JOK
IIPOMBILIEHHOCTH. [IpuMeHeHne Kuciopoaa https://m.edsoo.ru/ff0d497a
TennoBoi 3(pPEKT XUMUYECKOU pPEaKLIUH, [IOHITHE O
24 T€ MOXI/IMI/IE)G?()JKOM ABHEHUHU :Ia)K?.o-Il " 3,H OTEPMUYECKUX bubmiorexa LIOK
p yp > AOTEp https://m.edsoo.ru/ff0d4790
peakiusx
75 TomuBo (HedTh, yrob u MeTaH). 3arpsi3sHEHUE BO3TyXa, bubnmoreka [JOK
CHOCOOBI €To MPeA0TBpAIleHHUS https://m.edsoo.ru/ff0d4c4a
26 [Ipaktuyeckas padora Ne 3 mo teme «Ilonyuenue u bubnnoreka [JOK
coOupaHue KUCIOPO/Ia, U3YICHHE €TO CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
7 Bomopon — anemenT u npoctoe BemecTBo. Haxoxaenue B bu6mmoreka [JOK

IPUPO/IC

https://m.edsoo.ru/ff0d4dd0




duznyueckre 1 XMMUYECKHE CBOMCTBA BOIOPO/IA.

bu6mmoreka [IOK

28 [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHCIIOTAX U CONSIX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TTOTy4eHHsT BOAOPO/Ia B TaOOpaTOPUH buGmnorexa LIOK
i HOpo patop hitps://m.edsoo.ru/ff0d4dd0
31 [TpakTuyeckas pabora Ne 4 mo teme «Ilomyuenue u bubmumoreka [IOK
cobupaHue BOJOpOaa, U3yUEHUE €ro CBOWCTBY https://m.edsoo.ru/ff0d4f42
. " bu6mmoreka [IOK
32 MonsipHbiii 00BEM ra3oB. 3akoH ABOrajapo https-//m.edsoo.ru/f0d542e
33 Brruncienus 00bEMa, KOJIMYECTBA BEIICCTBA T'a3a 10 €ro bu6mmoreka [IOK
M3BECTHOMY KOJIMYECTBY BEILIECTBA WM 00BEMY https://m.edsoo.ru/ff0d55a0
34 Beruncnenus 00bEMOB Ta30B 10 ypaBHEHUIO PEAKITNH HA bubnnoreka [JOK
OCHOBE 3aKOHa 00bEMHBIX OTHOIICHUH T'a30B https://m.edsoo.ru/ff0d5708
35 dusnyueckrue 1 XMMUIECKHE CBOMCTBA BOJIbI bubmnorexa [IOK
a https://m.edsoo.ru/ff0d587a
N bubmuorexa [JOK
36 CoctaB ocHoBanwii. [ToHsTHE 00 HHIMKATOpPAX hitps:/m.edsoo.ru/fi0d59e2
Bopna xak pactBopuresns. HachllieHHbIe U HEHACHIIIICHHbBIE bubnuoreka [IOK
37
pacTBOpbl. MaccoBas [0J1s1 BELECTBA B pacTBOPE https://m.edsoo.ru/ff0d5b40
[TpakTuueckas pabota Ne 5 o reme «lIpuroroBnenue
38 ZE:TBO OB C onpe eJIEHHOI MaccoBOM poneﬁ bubmorexa [IOK
p p . pen A https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas padora Ne2 no teme «Kucnopoa. Bonopon. bubnuoreka [IOK
Bonma» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKalys, HOMEHKIIaTypa bubmorexa LIOK
JBL. i T, ¥p https://m.edsoo.ru/ff0d664e
[TonydyeHnne u XuMHUYeCKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX bubmuoreka [IOK
41
1 aM(OTEepHBIX OKCHI0B https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cocTaB, KiIacCupUKaIKsI, HOMEHKIATypa bubmorexa LIOK

https://m.edsoo.ru/ff0d67ca




bubmuorexa [JOK

43 [TonydyeHue 1 XUuMHYECKHUE CBOMCTBA OCHOBaHUI https://m.edsoo.ru/f0d67ca
44 Kucnotsl: cocras, kiaccudukaius, HOMEHKIATypa Eubmorexa [IOK
https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne 1 XuMHUYECKHUE CBOMCTBA KUCIOT Bubmaorexa ITOK
https://m.edsoo.ru/ffOdfee2
46 Comn (cpez[HHe):vHOMeHKnaTypa, CIIOCOOBI TTOTy4YeHUS, bubnnoreka [HOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas paborta Ne 6. Pemienue skcrepuMeHTaIbHBIX
47 3aI;[aq 10 TeMeE EOCHOB}J;(I)IC KJIaCCBI HGOpI‘aHII/DIIIeCKI/IX Bubmorexa IIOK
COeTHHEHHI https://m.edsoo.ru/00ad9b7c
48 ['eneTnueckas CBSI3b MEXKIY KIIACCAMH HEOPTAHUYECKUX bubnnoreka [JOK
COE€IUHEHUN https://m.edsoo.ru/00ad9a50
. bubmuorexa [JOK
49 OO6o01IeHre U CHCTeMAaTH3alns 3HAHUN hittps:/m.c dsogru 100ad9ch?
50 KonTponbnas padota Ne3 mo teme "OCHOBHBIE KTacChl bubnnoreka [JOK
HEOPraHUYeCKUX CoeqMHEHUN" https://m.edsoo.ru/00ad9ela
51 [lepBbie NONMBITKN KJIACCU(PUKAUU XUMUYECKUX FJIEMEHTOB. bubnnoreka [JOK
[ToHsiTHE O TpynIIax CXOMHBIX AJIEMEHTOB https://m.edsoo.ru/00ad9ffa
57 [Tepuoanueckwuii 3akon u [lepuonnueckas cucrema bu6nmoreka [JOK
XUMHYECKHX 31eMeHTOB [l. 1. MeHaeneeBa https://m.edsoo.ru/00ada52¢c
53 [lepurozpl, TpyMIIbI, MOATPYIIIBI bubmorexa [IOK
https://m.edsoo.ru/00ada52¢c
bubnuoteka [JOK
54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnsl https-//m.c dso<I)_.Iru /00ada34?2
55 CtpoeHue 3JIeKTPOHHBIX 000JI09€K aTOMOB AJIEMEHTOB bubnuorexa [JOK
[Tepuonnueckont cucremsl [. 1. Menneneena https://m.edsoo.ru/00adabbe
56 XapakTeprucTUKa XMMHUECKOTO 3JIEMEHTA 10 ero bubmuoreka [IOK
nonoxeHuto B Ilepuoanueckoii cucreme /. 1. Menneneesa https://m.edsoo.ru/00ada824
3nauenue [lepuoauyeckoro 3akoHa Al pa3BUTHS HAYKH U
57 MIPAKTUKHU. Jl.pI/I. ll\l/[eHzleneeB — yqélilmﬁ?neﬂaror 51 g bubmorexa [TOK

rpaxIaHUH

https://m.edsoo.ru/00ada96e




bubmuorexa [JOK

58 DJIEKTPOOTPHULIATEIBHOCTH aTOMOB XUMHUYECKHUX JIEMEHTOB 1 hitps://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 Monnas XuMuiecKas CBish 1 https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHasi XMMHYECKasi CBA3b 1 bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHas XUMUYECKasi CBA3b 1 buGmnorexa LIOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenens okHCIeHHS 1 https://m.edsoo.ru/00adae28
63 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU 1 bubmiorexa LHOK
https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKUCINTEIN U BOCCTAHOBUTEIN 1 hitps:/m.eds0o.xu/00adb076
65 KonTponbnas padota Ne4 o teme «CTpoeHue aroma. 1 bubnuorexa [JOK
XHUMHYECKasl CBA3bY https://m.edsoo.ru/00adb486
66 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHMA 1 Bubmmorexa [IOK
’ https://m.edsoo.ru/00adb33c
. N bubmuorexa [JOK
67 PesepBubIil ypok. O6001IeHIE U CHCTeMaTH3alHsI 3HAHUN 1 hits:/m.edsoo.ru/00ad9ch2
. . bubnuotexa [JOK
68 PesepBHrlIil ypok. O60011IeHNE U CHCTeMAaTHU3alHs 3HAHUA 1 https-//m.edsoo.ru/f0d61¢6
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9 KUIIACC

KoJsnyecTBo 4yacos DJIeKTPOHHbIE
undgposbie
Nen/m  Tema ypoka
yp Beero KOﬁHTpOJIbeIe H[%aKanecmae 06pazOBATENBHbIE
padoTbI padoTbI pecypebl
1 [lepuonnueckuit 3akoH. [lepuonnueckas cucrema 1 bubnmoreka [JOK
xuMuueckux anemeHToB /1. . Menjeneera https://m.edsoo.ru/00adb59e
’ 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XHUMUYECKUX 1 bubnuoreka [IOK
3JIEMEHTOB TIEPBBIX TPEX NEPHUOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus u HoMeHKIIaTypa HEOPraHUYEeCKUX 1 bubmmoreka [IOK
BCIICCTB https://m.edsoo.ru/00adb7e2
4 Buapl XMMUYECKOI CBSA3U U TUIIBI KPUCTAIUIMYECKUX 1 bubmuoreka [JOK
peIETOK https://m.edsoo.ru/00adbacb
Kontponbnas padota Nel o reme «IloBTopenue u
5 yriayOJieHre 3HaHUH OCHOBHBIX pa3/ieioB Kypca 8 1 1
KJ1acca»
6 Krnaccudukanys XuMHUECKUX peakluii 1o 1 bub6nuorexa [IOK
pa3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
7 [TonsTHE O CKOPOCTH XUMUYECKOU peakunu. [lonsTue 1 bubnuotexa [JOK
0 TOMOT€HHBIX U I'€TE€POTr€HHBIX PEAKIIHUAX https://m.edsoo.ru/00adbe9a
[TonsiTue 0 XMMUYECKOM paBHOBECHH. DaKTOPBI
8 BJIMSIOIIME HA CKOPOCTh )I()HMHHGCKOﬁ eaKI_II/IE)/I 1/; 1 bubmorexa [TOK
p P https://m.edsoo.ru/00adc28c
MOJI0)KEHUE XUMHYECKOTO PABHOBECHUS
9 OKHUCIINTEIHFHO-BOCCTAHOBUTEIBbHBIE PEAKIINHU 1 bubmmorexa [IOK
p https://m.edsoo.ru/00adcade
Teopus anexTpoauTHueckoil nucconrannn. CuabHbIE bubnnorexa [JOK
10 1
1 c1a0bIe IEKTPOTUTHI https://m.edsoo.ru/00adcd68
11 HMonnsie ypaBHEHUS peaKIIuit 1 Bubmiorexa IIOK
P P hitps://m.eds00.ru/00add448
12 XUMHYECKUE CBOMCTBA KUCIOT U OCHOBAHUI B CBETE 1 bubnuorexa [JOK

MIpe/ICTaBICHUH 00 IEKTPOIUTUYECKON TMCCOLUAluU

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




XUMHUYECKUE CBOMCTBA COJIEN B CBETE MPEACTABICHUI

bu6mmoreka [JOK

13 .
00 AJIEKTPOJUTUYECKON JUCCOIHAITTT https://m.edsoo.ru/00add8b2
14 [TonsiTne o0 runponuse conen bubmorexa LIOK
AP https://m.edsoo.ru/00add9d4
. bubmuoreka [JOK
15 O0600611eHre U cucTeMaTu3alus 3HaHU! hitps://m.edsoo.ru/00addd 12
[TpakTuyeckas padora Ne 1. «Permenune bubmuorexa [IOK
16
JKCIEPUMEHTAIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
Kontponbnas padota No2 o teme
17 <<9H21€T OJ'II/ITI/Ip‘IeCKaH aucconuanusa. XUMHUYECKUe bubmiorexa [JOK
P ) https://m.edsoo.ru/00addec(
pEeaKIu B PACTBOPAX)»
13 OO01mmas XxapakKTepuCTHKA TaJIOTCHOB. XUMHUYECKHEC bubnnoreka [JOK
CBOICTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CosisiHast KUCI0Ta, XUMUYECKHE bubnmoreka [JOK
CBOWCTBA, OJIYYEHHUE, IPUMEHECHHUE https://m.edsoo.ru/00ade104
20 [IpaxTuueckas padora Ne 2 o reme «llonyuenue bubnuoreka [IOK
COJIIHOM KHCIIOTBI, U3yYEHUE €€ CBOICTB» https://m.edsoo.ru/00ade348
71 Boeruucnenus no ypaBHEHUSM XUMHUUYECKUX PEAKIIUM, bubnmnoreka [JOK
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
bu6mmoreka [IOK
22 O6mas xapakrepucTuka 31eMeHToB VIA-rpynmsl hitps://m.edsoo.ru/00ade6da
Annorponnsie Moaudukanuu cepbl. Haxoxaenue
23 cepbl Hpeé coe HH?HIE)I?I B 1? upo I; XI/IMI/I‘IG?KI/IG bubmiorexa [IOK
pv A PHpOE. https://m.edsoo.ru/00ade64a
CBOMCTBA CEphI
CepoBoaopoi, ctpoeHne, Gpu3nIecKue 1 XUMUIeCKUe bubnmnoreka [JOK
24 .
CBOMCTBA https://m.edsoo.ru/00ade802
75 Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUE U bubnuorexa [JOK
XMMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
26 MIPOMBIIIIJIEHHOTO CIIOCO0a MOTYYeHHs CepHOU bubnuotexa [JOK

KHUCJIOThI. XHMHYECKOE 3arps3HEHNE OKPYKAIOIIEH
Cpelibl COEIMHEHUSIMU CEPBI

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




Brrunciienne MaccoBoii 1071 BbIXOAA IPOTYKTA

bu6mmoreka [JOK

2
7 peakunu https://m.edsoo.ru/00adec8a
OO6m1ast XxapaKTepruCcTHUKa 3JIEMEHTOB V A- TIBI.
28 Ascl)i aCEI) OCTpaHeHPIe B IIPUPO/IC (1)1/1311/—1?136721(1/16 u Enbmaorexa IOK
» bactip pv PHPOJIE, https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOWCTBA
29 AMMuak, ero puznYecKrue 1 XuMUYEeCKHe CBONCTBA, bubnmoreka [JOK
IIOJIy4€HHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [Tpaktuyeckas padora Ne 3 mo teme «Ilomyuenue bubnuoreka [IOK
aMMUaKa, U3y4eHHE €ro CBOMCTB https://m.edsoo.ru/00adf180
31 A3OTHAas KUCoTa, €€ (U3nUecKue U XUMUIECKUE bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs30BaHre HUTPATOB U COJIE aMMOHUS B
32 KaueCTBE MUHEPATbHBIX YI0OpEeHUN. XUMUIECKOE bubnunoreka [JOK
3arpsi3HEHUE OKPYXKAIoLIEl Cpe/ibl COETUHEHUSIMU https://m.edsoo.ru/00adf518
azoTa
33 docop. Oxeun dpochopa (V) u pochopHas kucnora, bubnnoreka [JOK
¢bu3nuecKkrue 1 XUMUYEeCKIEe CBOMCTBA, MOTYYCHHE https://m.edsoo.ru/00adf68a
Hcnons3zoBanne GpocdaToB B KaYECTBE MUHEPATbHBIX
34 noOpenuid. 3ar (?ISHg)HI/IG MIPUPOTHOM C ez[mp bubmiorexa [IOK
YAOOP - 24P pHp p https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacnpocTpaHeHue B IpUpoJe, huzndeckue bubnnorexa [JOK
35 o
A XUMHYECKUE CBOUCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaeposaa, ux GU3NIECKUe U XUMUIECKHE
BT YIICPOL ¢ bubnuotexa [JOK
36 CBOMCTBA. DKOJOrMYECKUE NTPOOIJIEMBbI, CBSI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuaom yriepona (IV)
37 VYrosbpHas KUCIOTA U €€ CONn bubmiorexa [IOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o teme "[lonyuenue
38 FJ)1e1<1/1c:noro raza KauecTBennas peax I/I;I[II-Ia bubmorexa [JOK
T .o peaki https://m.edsoo.ru/00ae027e
KapOOHAT-MOH
39 [lepBoHayanbHbIE TOHATUS 00 OPraHUYECKUX bubnuorexa [IOK

BCIICCTBAX KAK O COCAUMHCHUAX YIJICpoJda

https://m.edsoo.ru/00ae054¢e




bubmuoreka [JOK

40 Kpemunii u ero coe fuHEHHUS
P A https://m.edsoo.ru/00ae080a
IIpakTrueckas padora Ne 5. Pemenne
41 3I<Ic)zne I/IMCHTaJ'II;:HBIX 3a7ad4 1o teme «Baxueiimue Bubmiorexa HOK
P https://m.edsoo.ru/00ae0bf2
HEMETAJLIBI U UX COEIUHEHUIY
42 KonTponbnas padorta Ne3 no teme «Baxueiiue bubnmoreka [JOK
HEMETAJJILI U UX COCIMHCHUS https://m.edsoo.ru/00ae0e18
OO01mmas XxapakTepucTUKa XUMUIECKIX YJIIEMEHTOB —
43 MeTauI0B. MeTajuindeckas CBA3b U METaNIM4eCKas bubnmnorexa LIOK
KpUCTaJUIM4ecKas pemérka. Gusnyeckue cBONCTBA https://m.edsoo.ru/00ae103e
METaJIJIOB
44 XHUMHUYECKHE CBOICTBA METAJJIOB. bubmmoreka [JOK
DNEKTPOXUMHUYECKUHN Psi/l HAPSHKEHU METAJIOB https://m.edsoo.ru/00ael 156
OOmue crioco0s! moiryueHusa Metainios. CILIaBbL
45 BLII‘?I/ICJ'IGHI/IH o aB}I]{ZHI/I}IM XUMHUYECKHUX PEeaKINH Bubmiorexa LIOK
YP P i https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COACPKUT IPUMECH
46 IlonsTue o KOppoO3UU METATIIOB Bubmiorexa LIOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
4 YHBIE METAJJIBL
7 I{exno © MeTajl https://m.edsoo.ru/00ac14b2
48 OKcHUAbl U THAPOKCHUIBI HATPUS U KaJIHs Bubmiorexa IJOK
P p https://m.edsoo.ru/00ae14b2
49 [lemouHO3eMeNbHBIE METAIIIBI — KAJBIUNA U MarHUi bubmiorexa [IOK
1 https://m.edsoo.ru/00aec15e8
50 Baxxnerinne coeqMHEHN KaJbIIUI Bubmiorexa LIOK
https://m.edsoo.ru/00aec15e8
51 O0001IeHre 1 cucTeEMaTH3aus 3HAHUH
52 JKécTkoCcThb BOABI M CIOCOOEI €€ yCTpaHEeHUs Bubmiorexa IIOK
yerp https://m.edsoo.ru/00ae1 886
53 ITpakTryeckas pabora Ne 6 mo teme "YKécTkocTh bubnuorexa [JOK

BOJIbI U METOIBI €€ yCTpaHeHUs "

https://m.edsoo.ru/00aelae8




bubmuoreka [JOK

>4 ATOMHHHH I https://m.edsoo.ru/00aelc64
. Bubmmoreka IIOK
55 AmdoTepHBIE CBOKWCTBA OKCHIA U THIPOKCH A 1 https://m.edsogru/Oanlc64
bubnuorexa [JOK
>6 Keneso ! https://m.edsogru/Oanld86
57 Oxkcunpl, Tusipokcu sl U conu xkenesa (1) u xenesza 1 bubnnoreka [JOK
(IIT) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
59 iiii;ﬁﬁggjgnifﬁiiiﬁaz III):): T:;:ZI iB?DKHGﬁHII/I@ 1 bubmiorexa LHOK
METAILIBI H HX COSTHHEHISD https://m.edsoo.ru/00ae3de8
Brruucnenus mo ypaBHEHUSIM XUMUUYECKUX PEAKIIUM,
€CJIM OJIH U3 PeareHTOB JaH B U30BITKE WIH bubnmoreka [JOK
60 COZIEPKUT PUMECH. BpIuncCiieHUus MacCOBOM J0JIH I https://m.edsoo.ru/00ael1750
BBIX0/1a TPOJIYKTA PEAKLIUH
61 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
62 Konrtponbnas padora Ne4 o teme «Baxneiimne 1
METaJUTbl U UX COCTUHEHUS
63 BemectBa 1 Matepuansl B TOBCETHEBHOM KU3HU 1 bubnunoreka [JOK
YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUUECKOE 3arpsA3HEHUE OKPYXKAIOLIEH CpeIbl 1 bubmorexa LIOK
https://m.edsoo.ru/00ae4270
65 Posib XMUM B pellIeHUH YKOJIOTHUECKUX MPooIeM 1 bubmiorexa HOK
https://m.edsoo.ru/00ae4270
66 Pe3epBUHLII7I ypok. O600111eHe U CUCTEMaTU3aLUs 1 bubnnorexa [JOK
3HAHUU https://m.edsoo.ru/00ae0dOa
67 PesepBHbIil ypok. O600111€HNE U CHCTEMAaTU3alNs 1 bubnuorexa [IOK
3HAaHUU https://m.edsoo.ru/00adb33c
63 PezepBHblil ypok. O600111€HHE U CCTeMaTH3alus 1 bubnuorexa [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 506007919238457772130328223527430359021468958035
Bnageney MorwneHckux TaTbAHa AnekcaHpoBHa

OedcTerTened C10.11.2022 no 10.711.2023



http://www.tcpdf.org

		2023-10-09T21:24:50+0500




