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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIeTr0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBEe (QeaepanbHOl pabdodeil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHUEMIINU MPErnogaBaHus y4eOHOro mpeaMeTa «XuMus»
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit denepanum.

[Iporpamma 1Mo xuMuM Ha€T TPENCTABICHUE O IENsAX, OOIel cTpaTeruu
OOy4eHUs, BOCTHTAHHWS ¥ PAa3BUTHUS OOYYAIOIIUXCSA CPEACTBAMHU YUeOHOTO
npeamera, yCTaHABJIMBAET o0s3aTeNnbHOE IIPEAMETHOE COZIEp/KaHMUE,
npeaycMaTpuBaeT paclipeieieHue ero 1o KiaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TE€MaM MpPOrpaMMbl IO XHUMHH, OIpPEIEISeT KOJIMYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJiepKaHusl, PEKOMEHAYEMYIO
MOCJICIOBATEIbHOCTh ~ M3YYEHUSI XHUMHU C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEH  OOYdYarolIuXCs, ONpPEAeNIieT BO3MOXKHOCTH —MpeaMera s
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUN 00pa3oBaTebHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro 0Opa3oBaHMs, a TaKXKe TPeOOBaHUN K
pe3ynbTaTam 00y4eHHUs] XUMUU Ha YPOBHE 1eel N3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYArOIIErocss MO OCBOCHHUIO
y4e0HOro coziepKaHusl.

3HaHUWE XUMHHM CIYKUT OCHOBOU It (OpMHUpPOBAHHMS MHPOBO33PEHUS
00y4aromierocsi, ero MnpeAcTaBlIeHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poiib WrpatoT (GopMUpPYEMble XUMHUEW MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM U 00 HSBOJIOIMHU BEUIECTB B MPUPOJE, O MYTAX PEIICHUS TJI00aTbHbIX
npo0JjeM YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA — CBHIPhEBOM, HHEPTETHUECKOMH,
MUIIEBOM U SKOJIOTUYECKON O€30MacHOCTH, TPOOIEM 3IPaBOOXPAHECHHUS.

N3yueHne xumuu:

CIIOCOOCTBYET  peaim3alid  BO3MOXKHOCTEH  JIJIT  CaMOpasBUTUS |
(dbopMUpOBaHUs KYJIBTYphI JINYHOCTH, €€ 00111el 1 QYHKIIMOHATBLHON T'PaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4arolmxcsi, HaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW JesTeIbHOCTH,
AKCIEPUMEHTANbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KakK B
MOBCEHEBHOM JKU3HU, TaK U B MPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOrO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3TJISIIa HA €AMHCTBO MPUPOJIBI U YETIOBEKA, SIBJISETCSI OTBETCTBEHHBIM
3TarnoM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarOIINXCS;



crocoOCcTBYyeT (HOPMHUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K NIPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJaJ B KOJIOTHYECKOE
oOpa3zoBaHHe 00yUYarOIINXCS.

JlanHbie HampaBlieHHWs B OOYYEHMH XUMHH OOECIEYMBAIOTCS CHEIU(PUKON
collep>KaHMsl  y4yeOHOro  MpeaMeTa, KOTOPBhIM  SIBISIETCS  IEJarormuecku
aJanTHPOBAHHBIM OTPa)KEHHEM 0a30BOM HAYKHW XUMHH Ha OINpeeEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO0 0Opa30BaHUS OPUCHTHPOBAH Ha
OCBOEHHE OOYYalOIUMHCS CUCTEMBbI TMEPBOHAYAILHBIX TMOHSITUH XHUMHH, OCHOB
HEOPraHWYEeCKOW XUMHUM M HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TMOHSITUU
OPraHUYECKON XMMUHU.

CtpykTypa copepKaHus MPOTrpaMMbl MO XUMHUU CcPopMUpOBaHAa Ha OCHOBE
CHUCTEMHOr0 moaxoaa K €€ mzydeHuto. CoJiep:kaHue CKJIAJbIBACTCSd U3 CUCTEMBbI
MOHATUN 0 XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI TOHATHI O XMMUYECKOU
peakimu. OO6€e 3TH CUCTEMBI CTPYKTYPHO OPTraHM30BaHbI M0 MPHUHIIUITY
MOCJIEIOBATENBLHOIO PA3BUTHUS 3HAHWM HA OCHOBE TEOPETUUECKUX IPEICTaBICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYE€HHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUSI;

— Ilepuoanueckoro 3akoHa JI. M. MeHieneeBa kak OCHOBHOI'O 3aKOHA XMIMUU;

— YYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBS3H;

— TIPEACTaBICHUM 00 DJICKTPOJIMTHUYECKON JUCCOIMAIIMM BEIIECTB B
pacTBoOpax.

Teopernyeckne 3HAHUA PACCMATPUBAIOTCS HA OCHOBE HSMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YpPOBHS K JPYroMy, BBITIOJNHSASA (DYHKIUU OOBSCHEHUS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUS M BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHHUS U TOJIYyYCHUs
M3y4aeMbIX BEIIIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MPEICTABJIEHNUS O XMMUYECKOU COCTABIISIIOIIEA HAYYHOW KAPTUHBI MUPA B JIOTUKE
e€ CHCTEMHOM NpHUPOAbI, IIEHHOCTHOTO OTHOILIECHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TMO3HaHWS B Hayke. M3ydeHue XUMHM MPOUCXOAUT C MPUBICYCHHEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX TMpeAMeToB: «OKpYKaOIUH MUPY»,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 Kiaccy.

[Ipy wu3yyeHHUH XUMHH TPOUCXOAWT (POPMHPOBAHHE 3HAHWK OCHOB
XUMUYECKOM HAyKU Kak OO0JIaCTHU COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKOU
NEATEIBHOCTA YEJIOBEKAa M KAaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya ydyeOHOro mpeaMeTa COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XHMHUYECKUX
3HAHUN — BaKHEUIHX (PAKTOB, MOHATHMA, 3aKOHOB M TECOPETUUCCKUX TOJIOKEHUMH,
JOCTYMHBIX O00OOIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



npuoOIIEHU K HAayYHbBIM MeETOJaM TO3HAHUS TMPU H3YYEHUU BEUIECTB U
XUMUYECKUX peaKiuii, B GOPMUPOBAHUU M PA3BUTHHU MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHWHM B Y4eOHO-NO3HABATENLHOM M y4eOHO-MCCIIEI0BATEIhCKON
JESTEeNHHOCTA, OCBOCHHWU TPABWI 0O€30MacHOr0 oOOparieHusi ¢ BEIECTBAMH B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHs Ba)KHOE
3HaUEHHE MPUOOPENH TaKue Ied, KaK:

— (opMupoBaHWE WHTEIVIEKTYaTbHO pAa3BUTOM JIMYHOCTH, TOTOBOW K
caM0o00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSIM SKU3HU;

—  HaNpaBJIICHHOCTh OOy4YeHUS] HA  CHCTEeMAaTHYEeCKOe TMpUOOIIeHUe
0o0y4aromMXxcsi K CaMOCTOATENIbHOW MMO3HABATEIbLHOM JESITEIbHOCTH, HAyYHBIM
MeToAaM IMO3HaHUs, (POPMUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUY;

— o0ecIieueHre YCI0BUM, CITOCOOCTBYIOIIUX MPUOOPETEHUIO 00 yJarOIITUMHUCS
OMbITa PA3HOOOPA3HOW JEATEIbHOCTH, TMO3HAHUS M CAMOIO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMMN), MMEIOIIMX YHUBEPCAJIbHOE 3HAUYEHUE IS
Pa3IMYHBIX BUJOB JI€SITEIbHOCTH;

— (opmupoBanme oO0mel (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
rPAaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBSCHATH U OLECHUBATH SIBJICHUS
OKPY’KAIOIIEro MUpa, UCIOJIb3ysl 3HAHWUS M OIBIT, MOJTYYCHHbIC NMPU H3YYCHUU
XUMHUH, TPUMEHITh HMX IMPU PEIICHWU MpoOJeM B TMOBCEAHEBHOM >XH3HU U
TPYIOBOU JIEATEIBHOCTH;

— (opMupoBanre y OOydarOIUXCA T'YMAHUCTHYECKUX OTHOIICHUH,
MOHUMAHMS IEHHOCTH XUMHWYECKUX 3HAHUN [JI1 BBIPAOOTKH HKOJIOTUYECKHU
1[EJIeCO00pa3HOr0 TOBEJAEHUSI B OBITY W TPYAOBOM JEATEIHHOCTH B LEIAX
COXPaHEHUS CBOETO 3JJ0POBbs U OKPYKAIOLIEH IPUPOIHOU CPEIbI;

— pa3BUTHE MOTHBALIUM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTpPOJIIO U
CaMOBOCIIUTAHUI0O HA OCHOBE YCBOCHHUS OOIIEYETOBEYECKUX I[CHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpoduUiIs ¥ HANpPaBIEHHOCTH JajbHEHIIETO
o0y4eHusl.

OOuiee 4YKMCIO 4YacoB, OTBEAEHHBIX JUISl M3Y4YCHUsS XHMHUM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanHus, cocTapiser 136 yacoB: B 8 kinacce — 68 gacoB (2
yaca B HeJlelo), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHayaILHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiap XuMHM B JKM3HU 4YellOBEKa. XUMUSL B CUCTEME HAYK.
Tena u BemecTBa. PU3WUYECKHE CBOWMCTBA BEIIECTB. ATrperaTHOE COCTOSHHUE
BelecTB. [loHsiTHE O MeTOAaxX MO3HAHUSA B XUMUU. YHMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3jieieHus: CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHUX
sneMeHTOB. [IpocThie U CIOXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckast ¢opmysa. BajaeHTHOCTh aTOMOB XMMHYECKHX DSJIEMEHTOB.
3aKOH TMOCTOSHCTBa cocTaBa BemiecTB. OTHOCUTENIbHAsT aTOMHas —Macca.
OtHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTA B
COCIMHEHUHU.

KomnuecTBo BeniectBa. Mosib. MonsipHas Mmacca. B3auMocBsi3b KOJIMYECTBA,
Macchl M 4HCIAa CTPYKTYPHBIX €IMHMI] BellecTBa. Pacuérel mo ¢opmynam
XUMHYECKUX COCTUHECHUM.

du3nuecKkue U XMMHUYECKHUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHHUsS MacChl BEIIECTB. XHUMHUeckue ypaBHeHus. Kriaccuduxamms
XUMHUYECKUX PEaAKIUi (COeIUHEHUs, PA3I0KEHUs, 3aMeIlleHUs, OOMEHA).

Xumuyeckuii IKChepumMenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0#, MpaBuwjiaMu pabOThl B J1a00OpaToOpuu U
npuémMamu oOpanieHusi ¢ J1abopaTopHbBIM O00OpPYAOBAHUEM, U3YUEHHE U ONUCAHUE
¢buznuecknux CBOMCTB 00pa3IOB HEOPraHUYECKHX BEIIECTB, HAOIIOJCHUE
dusnuecknx (TUTaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHUE
METHOM MPOBOJIOKH, B3aUMOJEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOII0IeHuEe U
ONKMCAaHWE TPU3HAKOB MPOTEKAHUA XUMHUUYECKHX peakimil (paszlokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3joKeHHEe THIPOKCHIA
menu (1) mpu HarpeBaHwy, B3aMMOICHCTBHE Kene3a ¢ pactBopoM coiu meau (11),
U3y4YeHHE CIOCOOOB PA3/ClIeHHUs CMECEil: C MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE,
BbINIApUBAaHUE, NTUCTUWUIAIMS, XpoMaTorpadus, MPOBEICHUE OYUCTKUA MMOBAPEHHOM
conmy, HaOMIOAEHWE W  ONMUCAaHWE  PEe3yIbTaTOB  MPOBEICHUS  OIBITA,
WUTIOCTPUPYIOIIEr0 3aKOH COXPAHEHHS MAaCChl, CO3JaHUE MOJENed MOJEKY
(I1apocTep>KHEBBIX ).

Ba:kHelilne npejacTaBUTe/ M HEOPraHMYECKHUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucinopon — anemeHT u mpocTtoe
BelecTBo. HaxokaeHue kucimopojia B Mpupojse, (U3MYECKHME U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [Ipumenenue xkucnopona. CrocoOsbl



MOJIYYEHHUsT KHUCIOpoJa B JabopaTopuud U MPOMBIIUIEHHOCTH. Kpyrosopor
KHCJIOpoJia B pupojie. O30H — alioTponHas Mou(uKamus KUCIopoa.

TemnoBoit 3hHEeKT XUMHUYECKOW peakIuh, TEPMOXUMUYECKHE YypaBHEHUS,
9K30- U JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJIEHHE MapHUKOBOro 3¢ (ekra, pa3pylieHue 030HOBOTO CJIOSI.

Bonopon — anemeHT UM mpocToe BemiecTBO. HaxokaeHue Bojopoaa B
npupoae, (U3MUECKUEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nosyyeHus. Kucnorsl n conu.

MossipHbiii 00BEM ra3oB. Pacy€rsl M0 XUMHUUYECKUM YPaBHEHUSIM.

Oduznueckue CBOMCTBA BOnbl. Boma kak pactBoputesb. PacTtBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10714 BEIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAHUA.
Ponb pacTBOpOB B mpupojie U B KU3HU 4YeioBeka. KpyroBopoTr Boabl B PUPO/IE.
3arpsi3HEeHHE NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOAHBIX BOJ.

Kimaccudukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHJIOB:  coneoOpa3yroniue (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HeconeoOpasyomue. HomeHnknatypa okcujoB. Du3udeckue U XUMUYECKHUE
CBOMCTBA OKCUJIOB. [lonmyueHnne okcuaos.

OcHoBanus. Kmaccudukanmss ocHOBaHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuMi. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuu. [lonmydyenne ocHOBaHUM.

Kucnorel. Knaccudukarus kucinor. Homenknarypa kucior. ®Ouzudeckue u
XAMUYECKHE CBOMCTBa KucCHoT. Psan aktuBHoctm MerayuioB H. H. bekerosa.
[lomydeHnue Kucior.

Comu. Homenknatypa coseil. @u3n4eckue U XMMHUUYECKUE CBOWCTBA COJIEH.
[Tonmyuyenue cosei.

I'eneTnyeckas CBsI3b MEXKY KJlacCaMU HEOPTAHUYECKUX COEAUHEHHUIM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEACICHHUE COJIEpKAHUS KUCIOpOaa B BO3AYXE, MOTyUYEHHUE,
coOuMpaHue, pacno3HaBaHWE M U3YYCHHE CBOWCTB KHUCJIOpOJa, HaOIIOJCHUE
B3aMMOJICMCTBUSl BEILECTB C KHCIOPOJOM M YCJIOBHUS BO3HHKHOBEHUS U
npeKpaiieHusi ropeHus (moxapa), O3HAKOMJICHHME C oOpa3laMu OKCHIOB U
OMMCaHHWE WX CBOWCTB, MOJy4YeHHUE, COOMpaHHE, paclo3HaBaHHE WM H3Yy4YCHHUE
CBOMCTB Bogoponaa (ropeHme), B3amMoaeicTBue Bogopoaa ¢ okcumpom meau (1)
(BO3MOXXHO HCIIOJIB30BaHUE BHUJICOMATEPUAIIOB), HAOMIO/ICHNE OOpa3IlOB BEILECTB
KOJIMYECTBOM 1 MOJb, HCCIEIOBAaHUE OCOOCHHOCTEW pAacTBOPEHHSI BEIIECTB C
pa3IMYHON PacTBOPUMOCTHIO, TIPUTOTOBJIECHHUE PACTBOPOB C ONPEACIEHHOM
MacCOBOW J10JI€ll pacTBOPEHHOrO BEILECTBA, B3aUMOJEHCTBUE BOJbI C METANIAMU
(HaTprieM ©  KaiublieM) (BO3MOXHO HCIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIEIOBAaHNE OO0pa3[OB HEOPraHMYECKHMX BEIIECTB pa3JIMYHBIX KJIACCOB,
HAOJII0/ICHUE U3MEHEHUSI OKPACKU WHJUKATOPOB B PAacTBOpax KHUCIOT U IIEIOYEH,
u3ydyeHue B3auMmopeiicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCIIOT C METajulaMH, pPEaKUUid HeUTpanu3aluy, MOJIYYEHUE HEpPaCTBOPUMBIX
OCHOBAHHWMW, BBITECHEHHE OJHOI0 METaJla IPYTHM M3 PacTBOpa COJH, PELICHUE
AKCIEPUMEHTAJIBHBIX 3a/ad MO TeMme «BakHellne KiIacchl HEOPTraHUYECKHUX
COCIMHEHUN.

[Hepuognueckuin 3axkoH u Ilepuoaumyeckas cucreMa XHMHYECKHX
nemeHToB JI. U. MenneneeBa. CrpoeHue aroMoB. XHMHYECKAasi CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKM KIAacCU(UKAIMKA XUMUYECKUX dieMeHTOB. [loHsitue o
IPYINax CXOJHBIX DJJIEMEHTOB (IEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3ytoT aM(pOTEPHbBIE OKCHIbI
Y TUAPOKCUJIBI.

[lepuonnueckuii 3akoH. [lepuognueckas cucreMa XMMHYECKUX 3JIEMEHTOB /.
N. MenpaeneeBa.  Koporkomepuognass W JJUHHONEpUOAHAass  (OpPMBbI
ITepuonnueckoii cucremel xumuueckux dnemMeHToB JI. . Meunneneesa. Ilepuonasl
u rpynnbl. DU3NYECKUII CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB MEPHOJA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnbl. Onekrponsl. CTpoeHune
AJIEKTPOHHBIX  00OJOYeK aToMOB  TMepBbIX 20 XHMHYECKHUX  DJIEMEHTOB
[lepuognueckon cucremnl JI. M. MenneneeBa. XapaKTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA 10 ero nonoxxenuto B [lepuonnueckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH W3MEHEHUSA paguyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METALTUYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYIIaM U MEPUOAAM.

3nauenue [lepuoanueckoro 3akona u [lepruoguyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB JUJIA pa3BuTHs Hayku W npaktuku. [[. Y. MenneneeB — y4y€Hbl U
rpaXKJaHUH.

Xumudeckasi cBsizb. KoBasieHTHast (TMoJiApHAasT MW HEMOJspPHAas) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. VIOHHAs CBS3b.

Crenenb  okucneHus.  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHMH.
[Iponecchl okucneHns U BocCTaHOBIIEHN. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuit IKCnepuUMenm:

U3y4eHHE OO0pa3IOB BEIIECTB METAUNIOB W HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCHIA LHMHKA C pAacTBOPaAaMHM KHUCJIOT U IIEIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuu pa3aoKeHus, COSAMHEHUS).

Mescnpeomemmnuie ceasu



Peanmu3anusa MeXnpeIMETHBIX CBSI3€W INPU W3YYEHHM XUMHHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MNOHATUN, TAK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI OTJAEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO0mye ecTeCTBEHHO-HAYYHBIE MOHATHUA: Hay4YHbIN (DAaKT, rUIoTe3a, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccudukanus, TMepUOJUYHOCTb, HaOI0/IeHNE,
JKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SBIICHUE.

®usuka: MaTepus, AaroM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
U30TOIbI, PATMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKAN 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (U3MYEeCKue BEIMYUHBI, CTUHUIIBI
U3MEpEHUs1, KOCMOC, IUIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, buochepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpPaNbl, TOPHbIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMH4YeCKasi peaKus

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 2JIEMEHTOB JI.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX IEPUONOB, Kalus, Kajaplusid M HX
COCIMHEHNH B COOTBETCTBHM C TMOJOXKEHUEM »JJIeMEHTOB B llepmonnueckon
CUCTEME U CTPOECHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATITMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUNA KPUCTAUIMYECKONW PELIETKU U
BHJa XUMHYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCALIMXCS K Pa3IW4HbIM KJaccaM HEOPTraHWYECKHX
COCIMHEHNN, TEHETUYECKas CBSI3b HEOPIaHUYECKUX BEILECTB.

Knaccudukanums XuMUYeCKUX peaklyid Mo pa3aIudyHbIM MPU3HAKaM (110 YHCITY
U COCTaBy YYAacCTBYIOLIMX B pEAKIMU BEIIECTB, MO TemIoBOMY 3(deKkTy, Mo
U3MEHEHUIO CTENEHEH OKUCICHMSI XMMMUYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U 3HJIOTEPMHUYECKUE PEAKLUU, TEPMOXUMUUECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTu xumudeckod peakuuu. [loHstre 00 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusaxX. [IoHATHE O FOMOTr€HHBIX M T'e€TepOreHHBIX
peakuusx. [lonsatne o karanmse. [loHsTre 0 xumuueckoMm paBHoBecun. DakTopsl,
BIMSIONIME HA CKOPOCTh XHMHYECKOW PEAKIUU M TOJ0XKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCANTENBbHO-BOCCTAHOBUTEIbHBIE  pEAKLMHU,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHON pEaKLUu. CocraBienue YPaBHEHU I



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIMM C  HMCIOJIB30BAaHUEM  METOAA
AJIEKTPOHHOT 0 OaJiaHca.

Teopust 3IEKTPOIUTUYECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katuonsl, annonsl. MexaHW3M JUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
xuMuuecko cszu. Crenens gucconuanuu. CUIbHbBIC U CIa0bIe STEKTPOIUTHI.

Peakiiun noHHOrO 0OMeHa. Y CIoBUS MPOTEKAHUS PEeaKIMii HOHHOTO OOMEHa,
NOJIHBIE W COKpAIllEHHbIE HMOHHbIE YpaBHEHHs peakuuil. CBolcTBa KHCIOT,
OCHOBAaHUW U COJIeM B CBETE MPEJACTABICHUNH 00 IJIEKTPOIUTHUYECKOU
nucconuranuu. KauecTBeHHbIE peakd Ha MOHBL. [IoHATHE O TUAPOIIH3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMUA KPUCTAUIMYECKUX PEUIETOK HEOPraHUYECKHUX
BEIIECTB — METAJVIOB W HEMETAIOB (rpadura M aiMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTUA CKOPOCTH XMMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE DIIEKTPOIMPOBOJHOCTH
pacTBOpPOB  BELIECTB, MpOLEcca AUCCOLUMALMM KHCIOT, IIEIOYEeH U COJIEH
(BO3BMOXKHO  HCIIOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKU  MPOTEKaHUS  pEaKUUi  HMOHHOro  oOMeHa
(oOpa3oBaHue ocajika, BbIIEJICHUE Ta3a, oOOpa3oBaHUE BOJAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUid
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUS), pacliO3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IOMOIIBKD  KA4YECTBEHHBIX pPEaKIMid HAa HOHBI, PEHICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nueckrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKHME CBOMCTBA Ha IIpUMEpEe  XJIopa
(B3auMoOzeiCTBUE € MeETAJIaMH, HEMETallaMH, Iejo4amMu). XJIOpPOBOAOPOI.
ConsHas KuciaoTa, XMMHUYECKHE CBOMCTBA, INOIYyYEHHME, NPUMEHEHHeE. JlelicTBue
XJopa U XJOPOBOAOPOJA HA OPTraHW3M 4YeJloBeKa. BakHeWlue XJIOpUIbl U HX
HAXO0XKJICHUE B MIPUPO/IE.

O6mras xapaktepuctuka 31eMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTeNneHU okucieHusi. CTpoeHue U (PU3MUYECKHUe CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOJAA U CEephbl. AJUIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUUecKkre cBoicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XuMuyeckue cBorcTtBa. OKCUABI Cepbl KaK MPEACTAaBUTENN KUCJIOTHBIX OKCHJIOB.
CepHast kuciora, (Quanueckue U XUMHUYECKHME CBOMCTBa (00IIME Kak
NpEe/ICTaBUTENsl Kjacca KHUCIOT W crnenuduueckue). XHUMHUYECKHE pEeakKIiuw,
JeXalie B OCHOBE IMPOMBIIUICHHOTO CHOCc00a TMONY4YeHHS CEPHOM KHUCITOTHI.
[Iprnmenenue cepror KucoThl. Conm CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKLIMS Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHHN B MpuUpoae. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpelbl COCAMHEHUSMH Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPaICHUS.

OO6mras xapaktepuctuka 37eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHBIE CTENEHU OKHUCICHHS. A30T, paclpOCTpaHEHUE B MPHUPOJIE,
buznueckne u XuMHIeckne cBoiictBa. KpyroBopot azora B npupoze. AMMHUak, ero
dbuznueckre U XUMUYECKHUE CBOMCTBA, TIoJyuyeHue u npuMenenne. Conu aMMOHUS,
X QU3NUECKNEe U XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakmus Ha
MOHBI aMMOHMS. A30THasl KUCJOTa, €€ TojiydeHue, (PU3UYECKUe U XUMUUYECKHUE
cBOMcTBa (0OIIME Kak MpENCTAaBUTENS KJacca KHUCIOT M crheluduyecKue).
Hcnonp3oBaHWEe HUTPATOB U COJIEW aMMOHMS B KayeCTBE MHHEPAIbHBIX
yno0peHuil. XMMHUUECKOE 3arpsi3HEHUE OKPYKarollel cpe/ibl COSTUHEHUSIMUA a30Ta
(KUCTIOTHBIE JIOXIW, 3arps3HEHUE BO3/ayXa, MNOuBbl U BOJMOEMOB). Docdop,
ajutoTponHeie Moaudukanuu (ocdopa, duszmueckne M XUMUYECKHE CBOICTBA.
Oxkcup dhocdopa (V) u dhochopHas Kuciaora, Gu3MIecKue U XUMHIECCKHIE CBOMCTBA,
nonydenwne. Mcnonp3zoBanne GochaToB B KaUeCTBE MUHEPAITBHBIX YI00OpEHUH.

O6mas xapakrtepuctuka sneMeHToB IVA-rpynmbel. OcoOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJIepoid,  aJUIOTPOIIHbIE
Monu(UKAIUKA, PACHPOCTPAHCHHE B TNpuUpoae, (U3NYECKHEe U XUMHUYCCKUE
cBorictBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. Okcuabl yriepojaa, ux
bu3uvYecKkue W XHUMHYECKHE CBOWCTBA, JIEWCTBHE HA KUBBIC OpPraHU3MBI,
MOJyYeHHE U TPUMEHEHUE. DKOJIOTHYECKHE MPOOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a rin00anbHOrO TOTEIJICHUS KJIMMAaTa, MapPHUKOBBIN
addekt. YronbHas Kuciaotra U €€ cou, X GU3NIYECKUe U XMMUYECKHE CBOMCTBA,
nojiydyeHue W TnpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO35HCTBE.

[TepBoHauanbHBIC MOHITUSL 00 OPTAHUYECKHUX BEIIECTBAX KAK O COSAUHEHMSIX
yriiepojaa (MeTaH, 3TaH, dTUJIEH, alleTWICH, 9TaHOJ, TJIUIEPUH, YKCYCHAsl KUCJIOTA).
[IpupogHbie HMCTOYHUKU YTIE€BOAOPOAOB (Yyroib, NPUPOAHBINA Ta3, HeDTh),
NPOAYKTHI WX TepepaboTku (O€H3MH), MX POJb B OBITY W TPOMBIITUICHHOCTH.
[TonsaTHE 0 OMONOrMYECKN BaXKHBIX BEIIECTBAX: )KUPaX, OeJIKax, yriieBoJgax — U UX
poiM B KM3HM ueJoBeKka. MarepuanbHOE€ €IMHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue © XHUMHYECKHE CBOMCTBa, IOJIYYEHUE U
npumenenune. CoeauHeHuss KpeMHuss B npupoje. OOmume npeacraBieHus o0
okcuzae kpemuus (IV) u kpemuHueBorr kucinore. CUIMKAThl, UX UCIOJIb30BAaHUE B
OBITY, B MIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [IpobiiemMbl 6€30MacHOro MCIOJIb30BAHUS
CTPOUTENIPHBIX MAaTEPUAJIOB B TTOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4eHHE OOpa3I[OB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB COJISTHOW KHUCJIOTHI,
MPOBECHNE KAUECTBEHHBIX PEaKlNil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TPU3HAKOB
UX TMPOTEKAHUS, ONBITHI, OTpaKalIue (QU3NYECKHUEe U XHMMHUYECKHE CBOMCTBA
TQJIOT€HOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPUATIOB),
O3HaKOMJIEHME ¢ oOpa3naMu XJIOpUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasnamMmu  ceppl U €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEpUAIIOB), HAOJIOIEHHE Tpollecca OOYIrIIMBaHUsS caxapa MoJl JIeUCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HW3y4YEHHUE XUMHUUYECKUX CBOMCTB
pa30aBiIEHHON CEpPHOW KUCIIOTHI, IPOBEJEHNE KaUECTBEHHOW PEaKIMK Ha cybdar-
WOH W HaOIIOJICHUE MpuU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3ora, (ochopa M HUX COENUMHEHHH (BO3MOXKHO MCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), 00pas3aMu a30THBHIX U (PochHopHBIX ynoOpeHui, moiaydeHue,
coOupaHue, paclio3HaBaHWE W M3YYEHUE CBOMCTB aMMHaKa, IIPOBEJACHUE
KAueCTBEHHBIX peakiuii Ha MOH aMMOHUS U PocdaT-uOH U U3YyUYECHUE NPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOYXKHO HCMOJIb30BaHUE BHJIEOMATEPHUAIIOB), 3y4ECHUE MOZENEn
KPUCTAINIMYECKUX PEHIETOK anMmasa, Trpaduta, QyaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aICOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPONCTBOM MPOTUBOras3a, MojydyeHue, cOOMpaHue, pacro3HaBaHUEe U HU3y4YEHUE
CBOWCTB YIJICKMCIIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pPEaklHnii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YyYCHHE TNPU3HAKOB HUX MPOTEKAaHMs, O3HAKOMJIEHUE C
NPOJAYKIIMEH CHIMKATHOM MPOMBIIUICHHOCTH, PEUICHUE SKCIEPUMEHTAIbHBIX
3aj1a4 110 TeMe «BakHele HeMeTauIbl 1 UX COCIUHCHUS.

MeTaJibl 1 MX COeITMHEHUS

OO0uras xapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — METAJNIOB Ha OCHOBAHUU
ux noioxeHus B llepuoguueckod cucreme xumudeckux odiementos . .
MenneneeBa u cTpoeHus aToMoB. CTpoeHHE METaJIOB. MeTamnueckas CBsI3b U
METaJUIMYECKasi ~ KpHUCTaJUIMuecKass  pemerka.  DJIEKTPOXUMUYECKUH  pAal
HanpspKeHU MetaiioB. OU3MYecKue U XMMUYECKUe CBOMCTBAa MeTalsioB. OOmue
CrocoObl MONIydeHUs: MeTaioB. [loHATHE O KOPpPO3MM METAIOB, OCHOBHBIE
CcrocoObl 3amuThl MX OT Kopposuu. CriaBel (CTasib, YyTyH, AIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHHE B OBITY U TPOMBITIUICHHOCTH.

[lemounsie MeTayuibl: mojioxkeHue B Ileproauyueckoil cucteMe XUMUYECKUX
sanementoB JI. M. MenzeneeBa, CTpO€HHE MX aTOMOB, HaXOXJEHHE B IPUPO/IE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanusi). OKCUIBI U



TUIPOKCHUIBI HATpusd MW Kanus. [[puMeHeHue IIeNOYHBIX METANIOB M UX
COE€IMHEHUH.

[IlemoyHO3€MENbHBIE METAJUIBI MAarHUM W KaJbLMU: TMOJOXKEHUE B
[lepnoguueckoit cucreMe xumuueckux 3neMeHToB [[. M. MenneneeBa, ctpoeHue
VX aTOMOB, HAXOXJI€HUE B Ipupoae. PU3NYeCcKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kajmpuus. Baxuelmue coenuHeHHs] Kaiblusi (OKCHA, TUAPOKCHI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUs!.

AJFOMUHUE: TIOJIO)KEeHUE B [lepronueckor CUCTEME XUMAYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToma, HaxOoxXAeHHUe B Ipupone. Pusnyeckue U
XMMHUYECKHE CBOMCTBA allOMUHUS. AM(POTEpHBIE CBOICTBA OKCUAA U THIPOKCHUIA
AJFOMUHUSL.

Kene3o: monoxenue B [lepuoanyueckoit cucteMe XUMAYECKHAX 3JIEMEHTOB /I,
N. MenneneeBa, cTpoeHHE aroMa, HaxOXJIE€HUE B Ipuponc. Pusnyeckue Hu
XUMHUYECKHE CBOMCTBA *kene3a. OKcubl, THAPOKCHIIBI U coiu kene3a (1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJIyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C o0pa3llaMud METAUIOB U CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBaMH, M3yYE€HHE PE3YyJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJI30BAaHUE BHJIEOMATEPHATIOB), OCOOEHHOCTEH B3aMMOJICUCTBHUS OKCHIA
Kb M HATpUsi C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
MCCJIEIOBAaHNE CBOMCTB KECTKOM BOJIbI, MPOIECCA TOPEHUS Kejle3a B KUCIOPOJIE
(BOBMOXKHO  HKCIIOJIb30BAaHWE  BHJIEOMATEpPHAIOB), MPU3HAKOB  MPOTEKAHMUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUs, KaJblLWs, ATIOMHHUA, IMHKA, JKEJe3a
(11 u xene3a (1), mequ (1), HaOGIIOACHUE U ONTUCAHUE MTPOILIECCOB OKPAIIMBAHHMS
IIaMEHU MOHAMU HATpusl, KaJIus W Kajdbldid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIIeOBaHNE aM(POTEPHBIX CBONCTB THAPOKCHU/IA ATFOMUHHUS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxkHenmue
METAJUIBI U UX COCTUHEHUSI».

XuMHS M OKPYKAKOLIadA cpeaa

BemectBa m Marepuanbsl B IMOBCEIHEBHOW JKM3HU 4YelloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMHYECKUX peaknuii B ObiTy. IlepBasi momomp mpu
XUMHUYECKUX 0KOrax U OTPaBIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarouled cpenbl (MpeAesibHas JomycTUMas
KOHLIeHTpalus Beuects, aaiee — [1/IK). Ponp xumMun B perieHun 3K0JI0rM4ecKux
npoOseM.

Xumuueckuii IKcnepumenm:

U3ydeHre oOpa3lioB MaTepUaioB (CTEKJIO, CIUIaBbl METALJIOB, MOJUMEPHBIC
MaTepHaIbl).

Mexcnpeomemmuie ceasu



Peanmzamust MeXnpeaMeTHBIX CBs3€d NMpH W3YYeHHMH XUMHH B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
HNOHATUMN, TaK U MOHSATHUH, SIBISIOIINUXCS CUCTEMHBIMU JUISl OTAENBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO0mye ecTeCTBEHHO-HAY4YHBIE IMOHSATHSA: HAy4YHbIM (DAKT, rUmoresa, 3aKoH,
TEOpUs, aHaliu3, CHHTE3, KIacCUPUKALUsi, [EPUOJUYHOCTh, HAOIIOJECHNUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHUE, MOJIENb, SBJICHHUE, NapPHUKOBBIN
3¢ deKT, TEXHOIOT U, MAaTEPUAIIbI.

Odwuszuka: MaTepus, aroMm, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUI,
U30TOIbl, PaJUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUM 3apsiji, NPOBOAHUKH,
HOJYNPOBOJHUKHU, AUDJIEKTPUKH, (POTODJIEMEHT, BELIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
pemérka, CriaBbl, (U3MUYECKUE BEIMYUHBI, CIWHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoHLIE.

buonorusi: dborocuntes, npixanwe, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI10OpeHMs, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MuUHEpanbl, TOPHbIE MOPOJBI,
N0JIE3HBIE UCKONIAEMbI€E, TOIIMBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PpE3yJbTAaThl OCBOEHHS MPOrpaMMbl OCHOBHOTO OOIIETro
o0pa30BaHUs JOCTUTAIOTCS B XOJ¢ OOyYEeHHMS XUMHUU B €IUHCTBE y4eOHOU W
BOCIIUTATEIILHON JCSITEIILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUHCKUMHU
COIIMOKYJIBTYPHBIMH W JTyXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMH, TPHUHATHIMU B
oOIIecTBe MpaBUJIaMU M HOPMAaMU TOBEJIEHHUS M CIHOCOOCTBYIOT MpoIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMATIM3AIIHN 00 yJarOIIHXCA.

JIMYHOCTHBIE  pE3yAbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOUIUXCS
PYKOBOJICTBOBAThCS CHCTEMOW ITO3UTHUBHBIX IICHHOCTHBIX OpPHCHTAIMH W
pacIIMpEeHrE OMbITA JISATEIHLHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI

IIEHHOCTHOT'O OTHOIIEHUS K OTEUECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY
U HAy4YHOMY HAcJe/Mi0, TMOHMMAaHMS 3HAYEHUS XUMUYECKONW HAyKH B JKU3HU
COBPEMEHHOI'0 O0OIIEeCTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOW WH(MOpMAIEH O
MEPEIOBbIX JOCTIKCHUSAX M OTKPBITHUSX MHPOBOM M OTCUYECTBEHHOW XHWMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHUpa U 00IIECTBa;

2) rPaKIaHCKOT0 BOCTIUTAHUS

NPENICTaBIIEHUs O COLMAJIBHBIX HOpPMax M TMPaBWIAX MEKINYHOCTHBIX
OTHOIIIEHUI B KOJUICKTUBE, KOMMYHHKATHUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOW,  y4eOHOMCCIIeNOBAaTEIbCKOM, TBOPUECKOM M JPYTUX  BHJAX
JESITENbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH TpHU
BBITIOJTHEHWW YYE€OHBIX, TO3HABATENbHBIX 3a/1ad, BBIMIOJTHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IJaHUN YICOHBIX MTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
¥ B3aWMOIIOMOIIA B TIPOIlECCEe OJTOW Yy4eOHOW JEATENHbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJEHHWE W TIOCTYNKHA CBOUX TOBApHILEH C TO3HUIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MTOCIIECTBUN MTOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSI .

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BELIECTBE M XHMMUYECKOW peakiuw,
COOTBETCTBYIOIIMNE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOLINE
OCHOBY JIJII TTIOHUMAaHUSI CYIIHOCTH HAyYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTH TPHUPOMBI, B3aUMOCBI3SX YEIIOBEKA C
IPUPOJAHON CPEIO, O POJIM XMMUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO03HABaTEIbHbIE MOTHUBBI, HAMIPABJICHHbIC HA TMOJYYCHUE HOBBIX 3HAHWUM 1O
XUMUH, HEOOXOIUMbIC NJii OOBSICHEHHS HAOII0JaeMbIX MPOILIECCOB U SIBICHUH,
M03HABATEILHON, WH()OPMAIMOHHOW M YHUTATEIIbCKOW KYIbTYpPhl, B TOM YHCJIE
HABBIKOB CaMOCTOATENBHOM paboThl C y4eOHBIMHU TEKCTaMHU, CIPABOYHOM



JUTEpPaTypor, JOCTYIMHBIMU TEXHUYECKHUMHU CpPEICTBAaMU HWH(OPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYEeHHIO M TO3HAHUIO, JI0003HATENIbHOCTh, T'OTOBHOCTh U
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, MPOCKTHOW W  HCCIEI0BATEIHCKON
NEeSATENbHOCTU, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH U YPOBHS OOy4YeHHUS B
JlIaJIbHEHIIIEM;

4) hopMHUpOBaAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY
37I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KW3HU, OCO3HAHHE TOCJEICTBUU U
HENPUITUE BPEAHBIX MPUBBIYEK (YHIOTPEOJICHUS aIKOT0JIsl, HAPKOTUKOB, KypeHusi),
HEOOXOIMMOCTH  COONIOZICHUSI TMpaBWJ OE30MacHOCTU TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peaibHOM KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUYECKOMY U3y4YEHHUIO podeccuii 1 TpyAa pa3audHoro poja,
YBaXEHUE K TPYAYy M pe3ylbTaTaM TPYAOBOM AEATEILHOCTH, B TOM 4YHUCJIE Ha
OCHOBE IMPUMEHEHHSI MPEAMETHBIX 3HAHMM MO XUMHUH, OCO3HAHHBIM BBIOOP
WHUBUIYaTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHs HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATLCA B IPOQPECCUOHATILHOM CpeJIe;

6) 3K010rH4ecKOro BOCIIUTAHUSI:

HKOJIOTHYECKH 11€JIeCO00pa3HOEe OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUs, IOHUMAHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHoro o0Opa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHE ILIEHHOCTH COOJIIOJICHUS
npaBmI 0€30I1aCHOTO MOBEACHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAIOLIKNX 3I0POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMSI, MOJy4aeMble NPU U3YYEHUU XUMHH, JJIS
pELIEHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH ITPUPOTHON CPENOU, I TTOBBIIICHUS
YPOBHS  OKOJOTMYECKOW KYJIbTYphl, OCO3HaHHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJEM M MyTeW UX PEIICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHUKAaTHUBHOM U COLIMATIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B cocrtaBe wMeranpeAMETHBIX pe3yNbTaTOB BBIACHSAIOT 3HAUYUMbBIE IS
dbopMupOBaHUs MHUPOBO33PEHHUSI OOIIEHAYYHBIE TMOHATHUS (3aKOH, TeEOopwus,
NPUHIINI, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTroe.), KOTOpbIe
UCTIONIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M TMO3BOJSIOT Ha
OCHOBE 3HaHUN W3 ITUX MNPeIMETOB (HOPMUPOBATH MPEIACTABICHUE O ILIEJIOCTHOU



HAyYHOU KapTHUHE MHpa, ¥ YHUBEpCAJIbHbIC ydeOHbIE NeHCTBHs (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJISATHBHBIC), KOTOpbIC OOECIeuynuBarOT (GopMUpoBaHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IJITAHUPOBAHUIO U OCYIECTBICHUIO Yy4yeOHOM
JIeSITeTHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

ba3oBble jjornueckue a1eiicTBUs:

YMEHHUS HCIONb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TMPH OCBOEHUHU
3HAHWM: PACKPBIBATh CMBICT XMUMHUYECKUX TMOHATHHA (BBIACIATh WX XapaKTEPHBIC
NPU3HAKK, YCTaHABJIMBATh B3aWMMOCBSI3b C JIPYTUMHU TOHSATHSMH), HCIOJIH30BATh
HOHSITHS JIJIs1 OOBSICHEHUS! OTACNIbHBIX (PAKTOB U SIBIICHUM, BHIOWpATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XMUMHUYECKHX PEaKIUH,
YCTaHABIMBATh MPUINHHO-CIIEACTBEHHBIC CBS3HM MEXAY OOBCKTAMH H3YYCHHSI,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHAYKTHBHBIC, ACTYKTUBHBIC, [0 aHAJIOTHN),
JIeNIaTh BBIBOJBI U 3aKITIOUYEHUS;

yMEHHE TPUMEHATh B TIPOLIECCE TMO3HAHUS TOHATHS (NIPEAMETHBIE U
MeTanpeIMETHbBIC), CHMBOIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEeMbIe B XUMUH,
peoOpa3oBBIBATh MIMPOKO MPUMEHSIEMbIC B XUMHUU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JEMEHTa), XHUMHUYeckas ¢GopMyla U YypaBHEHHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATENbHBIX 3a7a4, C YIETOM
ATUX MOJETHHBIX TPEICTABICHUN BBISIBIATH M XapaKTEPU30BATH CYIISCTBCHHBIC
NPHU3HAKH U3Y4aeMbIX O0BEKTOB — XUMUYCCKUX BEIIECTB U XUMHUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIE/ICTBEHHBIE CBS3HM U
POTHUBOPEYHS B H3y9a€MbIX MPOIECCAX U SIBICHHUSIX.

Ba3oBble uccienoBaTebCcKue 1eiiCTBUS

YMEHHE HCITOJIb30BaTh IMOCTaBJICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAyeCTBE OCHOBBI i (POPMUPOBAHUS THIIOTE3BI TIO
POBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUI;

NPUOOPETEHUE ONbITa 10 IUIAHUPOBAHUIO, OPraHW3AlMA W TIPOBEJICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, YyMEHUE HaOJIoJaTh 3a XOAOM Ipoliecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €0 Pe3ysbTar, GOpMyIHpPOBaTH 0000IIEHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEAOBAHUS, COCTABISATh OTYET
0 MpoJIeTaHHOM pabore.

PabGora ¢ unpopmaumei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH WU HWHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, MOIYyIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(HaydHO-TIONyJIApHAsT JIUTEpaTypa XUMHUYECKOTO COJIEP)KaHHS, CIPABOYHBIC
nocobusi, pecypcsl NHTepHeTa), KPUTUYECKH OIICHUBATh MPOTUBOPEUMBYIO H
HEJOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3IMYHbIC METOJAbl U 3alpPOChl MPU MOUCKE U OTOOpE
uHQOpMallMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX [IJIsi BBITIOJHECHUS
y4eOHBIX U MO3HABATENbHBIX 3a7]a4 ONMPEAEIEHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCTONB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPO aKTUBHOT'O UCTIOJ30BaHUS PA3TUUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOMPATHh ONTUMAIBHYIO (pOpMY MpeacTaBieHus: HHpopMaluu u
WUIIOCTPUPOBATh pEIIaeMble 3a/1aud  HECJIOXKHBIMU CXEMaMH, JHarpaMMamy,
apyrumu opMaMu rpadyKy U UX KOMOMHAIMSIMH,

yMEHUE UCIOJb30BaTh M AaHAJIM3UPOBAThL B Ipolecce Yy4eOHOH U
UCCJIEIOBATEIBCKON ACSATEIBHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIIICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOIIEH INPUPOJHOU
Cpelbl.

KoMMyHHMKATHBHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eiCTBUS:

yMEHHUS 3aJaBaTh BOIPOCH (B XOJe Juajgora W (WIH) JIUCKYCCHUH) TIO
CyIIeCTBY  OOCyXmaemMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEINIbHO BBIMIOJHEHUS IPEAJIOKEHHON 3a/1a4H;

YMEHUS  MPEJACTaBJISITh  TOJYYEHHbIE  pE3yJIbTaThl  MO3HABaTEJIbHOM
NEATEIbHOCTH B YCTHBIX M IHCBbMEHHBIX TEKCTax; JENaTb NPE3CHTALUIO
PE3YNIBTATOB BBHITIOJHEHUS XUMHUYECKOTO IKCIIEpUMEHTa (71abopaTOPHOTO OIBITA,
1a00paTOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, yU€OHOI0 MPOEKTA);

yMEHUS Y4e€OHOrO0 COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATENbCKOW  JICATEIIBHOCTM  IPU  PEUICHUU
BO3HUKAIONIUX TPOOJIEeM Ha OCHOBE Y4E€Ta OONIUX HHTEPECOB M COTJIACOBAHMUSI
no3utivii (o0CyxkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHALIMS
COBMECTHBIX JICUCTBUM, OIPEAECICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJTHEHHOM pa0oThI U JApyTHE).

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE 1eiICTBUA:

YMEHHUE CaMOCTOSITEIBLHO OMNPENeNiaTh LEIU JeATEIbHOCTH, IUIAaHUPOBATD,
OCYIIECTBJISIT, KOHTPOJUPOBATh U TMPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENbHOCTD, BHIOUpPATh Harbosee d3(PPeKTUBHBIC CITOCOOBI pEIIeHUsI YUeOHBIX U
MO3HABATENbHBIX 33Jla4, CAMOCTOATENIBHO COCTABIATh WU KOPPEKTUPOBATH
IPEAJIOKEHHBI QJITOPUTM JCHCTBUU [PU BBIIIOJHEHUU 3aJaHUM C Y4YETOM
MOJTyYE€HHsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LIeNHd, YMEHUE
UCIIOJIB30BaTh U aHAJU3UPOBATH KOHTEKCTHI, Mpe/jlaraeMble B YCIOBUU 3a1aHUM.

HNPEJIMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMeTHBIX pPE3yNbTATOB IO OCBOCHHUIO 00S3aTEIBHOrO
collep KaHMs, YCTAHOBJIEHHOTO JIaHHOW eaepanbHOll paboueil mporpammoi,
BBIJICTISIIOT: OCBOCHHBIC OOYYAIONIUMUCS HAay4YHBIC 3HAHUS, YMEHHUS U CIIOCOOBI



nehcTBuil, crnenudpuyueckue I8 OpeAMETHOM o0macth  «XUMHS», BHJIbI
NEATEIBHOCTY MO  TOJYYEHUIO HOBOIO  3HAHUS, €ro HWHTEpPHpETaluH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xony oOydenus B 8 kjacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YJAIOIIUXCA YMEHUI:

e pPacKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKUX IIOHATUH: aTOM, MOJIEKYJIa,
XUMHUYECKUM DJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOHAST M1 HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTAa, OCHOBAHHUE, COJIb, IEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMHUYECKasl PEeaKIius, KiIacCU(pUKAIMSI pPEaKIui: peakiuu
COCAMHEHUS, PEAKIHUH PA3JIOKECHUS, PEaKUUW 3aMEUICHUS, PEaAKUIUU
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIMH, TEIUIOBOU A((EKT peakiini,
AIpO aTOMa, JJIGKTPOHHBIM CJOW aroma, aToMHas OpOWTalb, pPaIUyC
aToOMa, XMMHYECKAsl CBS3b, MOJIAPHAS M HEIMOJSPHAs KOBAJIEHTHAS CBS3b,
WOHHAS CBSI3b, MOH, KaTMOH, aHUOH, PacTBOp, MAcCOBas J0Jisl BEMIECTBA
(mporeHTHAs! KOHLIEHTpaIus) B PaCTBOPE;

e WUIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHM U
MIPUMEHSATH 3TU MMOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY JUIS COCTaBlieHUs (popmyn
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKLIUM;

e ONpENETATh BAJICHTHOCTh aTOMOB JJICMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIECHMSI  BJIEMEHTOB B  OMHApHBIX  COEJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAacCy COCIUHEHUU I10
dbopmynam, BHUJ XUMHUYECKOM CBSI3M (KOBaJieHTHAs W MOHHAas) B
HEOPraHUYECKUX COCIMHEHHUSIX;

e packpbiBaTh cMmbica Ilepuonnueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX JIEMEHTOB OT MX IOJOXKeHus B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHUSI, 3aKOHAa ABOrajipo;

e ONUCHIBATH MW XapakTepuszoBaTh TabmuuHyro ¢opmy Illepuoguyeckoit
CUCTEMBbl XMMMYECKUX DJJIEMEHTOB: pa3jidyarTh [IOHITUS «TJIAaBHAas
noarpynna (A-rpynna)» u «modounasi noarpymnmna (b-rpymnmna)», Maneie u
OOJbIIIME TEPUOJbI, COOTHOCUTh OO0O3HAYCHUs, KOTOPhIE HMEIOTCA B
tabnuie «llepuonnueckass cucrema xumuyeckux osnementos Jl. U.
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsij siapa, 00Ilee YUciao dJIEKTPOHOB
U pacrnpeiesieHUe X MO 3JIEKTPOHHBIM CJI0SIM);

KJIacCCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKUE peakliuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIMX B pPEaKIUU
BELIECTB, N0 TEIIOBOMY 3((PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHME CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAsl OMMCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH IMPOTEKAaHWS XUMHUYECKUX NPEBpALICHUNA B
Pa3IMYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JOJIO XUMHUYECKOTrO »JJeMeHTa 1o ¢opmyie
COEIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MTPOBOJAUTH PACUETHI
M0 YPABHEHUIO XUMUYECKON PEAKIIUU;

MPUMEHSTh OCHOBHBIE OIEpallii MBICIUTEIBHON JAESTEIbHOCTA — aHAIU3
U CHUHTE3, CpaBHEHHE, 0000IeHue, CHUCTeMaTU3aluio, KiacCcu(uKaiuio,
BBISIBIICHUE IMPUYMHHO-CIEICTBEHHBIX CBS3€M — JJISI U3Y4YEHUSI CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIUN, ECTECTBEHHO-HAYyYHbIE METO/bI
MO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJIETUPOBAHUE, HKCIEPUMEHT
(peanbHbBINA U MBICTICHHBIN);

ClelIoBaTh  IpaBWjaM  [OJb30BAaHUS  XUMHYECKOM  TOCYIOM U
7abopaTopHBIM  000pPYIOBAaHMEM, a TakKKe TMpaBWjiaM OOpamieHusl ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU 1O BBINOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OMNBITOB IO TOJYYEHHUIO M COOHpPAHUIO
ra3oo0pa3HbIX BelEeCTB (BOJAOPOJA M KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OINPEAEIEHHON MACCOBOM JI0JIEM PaCTBOPEHHOTO BEIIECTBA,
IJIaHUPOBAaTh W MPOBOAUTHL  XUMHUYECKHE  AKCIEPUMEHTHI MO
pacIio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C MOMOIIbI0 HHIUKATOPOB
(;makmyc, heHondTanenH, METUIOPAHXK U APYTHE).

K xonIy oOydenus B 9 kiacce mpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JTOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKHMX TNOHSATHUW: XHUMHYECKH
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHUOH, IPOCTOE BELIECTBO,
CIIO)KHO€ BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUYECKasi peaKiusi, XUMUYECKasi CBS3b, TEIUIOBOM 3(deKT
peakiuu,  MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEIEKTPOIUTHI, JJIEKTPOJIMUTHYECKAS JIUCCOLMALNS, PEAaKIUH HOHHOIO
oOMeHa, KaTanu3aTrop, XHMHUYECKOE€ pPaBHOBECHE, OOpaTUMBIE U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHMCJINTE]Ib,  BOCCTAHOBHTEJb, OKHCIEHHE W  BOCCTAHOBJICHHE,
ajutorTponusi, aMm(GOTEPHOCTh, XUMHYECKasi CBSI3b (KOBAJICHTHAs, MOHHAas,
METAJUNIMYECKas), KpUCTAJIMUECKass pemérka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MPeAeNbHO JOMyCTUMas
koHneHntpanus [TJIK Bemiectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKUX IIOHATHH U
MPUMEHSITh 3TU MOHSTHUSA MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;
UCIIOb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (POpMyn
BEILIECTB U YPABHEHUN XUMHUECKUX PEAKIIU;

OMPEAENATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUUECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3IMYHOrO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
OIpeAeEHHOMY KJIacCy COEAMHEHUU Mo ¢opmysiam, BHJI XUMHYECKOU
CBS3M (KOBWJICHTHAs, WOHHAs, METAUNIMYECKas) B HEOPTraHUYECKUX
COCTMHEHUSX, 3apsJl MOHA M0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOpaX HEOPraHWYECKUX COCAMHEHMH, TUM KPHUCTAIUYECKOM
PELIETKN KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. Menneneesa wu
JICMOHCTPUPOBATh €r0 IOHMMAaHME: OIKMCBhIBATh W XapaKTEpU30BaTh
Tabnuunyo Gopmy llepuoanueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuuath TMOHATHUS «IJIaBHas moarpymnmna (A-rpynma)» U «moOodHas
noarpynna (b-rpynma)», manble U OONbIIME TEPUOABI, COOTHOCHTH
0003HAYCHHUS, KOTOPBbIE HMMECIOTCS B IIEPUOJAMYECKOM TabiuIe, C
YUCJIOBBIMU  XAapAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpeieiecHie HX 10 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 2JIEMEHTOB M WX COCAUHEHUU B
npezeliax MaJjibIX MNEPUOJIOB U TJIaBHBIX MOATPYII C YUETOM CTPOCHUS HX
aTOMOB;

KJIaCCU(UIIUPOBATh XUMUUYECKHE DJIEMCHTHI, HCOPraHWYECKHE BEIIECTBA,
XUMUYECKUEe peakiuu (10 YMCIy W COCTaBYy YYACTBYIOIIUX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY (PEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEIU(UUIECKHEe XUMHUYECKHE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOJATBEP)KAas OIKUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUW COOTBETCTBYIOIIHMX
XUMHUUYECKUX PEAKIINI;

COCTAaBJISITh  YPAaBHEHMS  AJIEKTPOJMTHYECKOM JUCCOLMALUM  KHUCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIINA HOHHOTO



oOMeHa, ypaBHCHHS pEaKIUH, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHCTHYECKOM CBSI3U MEXIY BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MTOCPEICTBOM COCTaBJICHHUS SJICKTPOHHOI'O OaaHca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOXKHOCTH TIPOTEKAHUS XUMHYECKUX TPEBpaIlleHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJI0 XHMHYECKOTO0 »JJeMEHTa 10 ¢opMyie
COCIMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MMPOBOJAUTH PAcUEThI
110 YPaBHEHHIO XUMUYECKON PeaKIuu;

coOmonaTh  MpaBWia  MOJB30BAHHUA  XUMHUYECKOW  TMOCYAOW U
7abopaTopHBIM  O0OpYJOBaHMEM, a TaKXe MpaBuia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIHMSIMU 110 BBIMOJHEHUIO
7a00paTOPHBIX XHMHYECKHUX OIBITOB IO TIOJNYYECHHUIO M COOHMpPAHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJIUTh  PEAKIUH,  TOATBEPKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHUI-, OpOMUI-,
uonua-, kKapOoHat-, ¢ocdar-, CWIHKAT-, Cyiab(har-, THAPOKCHUI-HOHBHI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX pacTBOpPaxX HEOPTaHWUYECKHUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE OIEpallii MBICIUTEIBHON JAEATEILHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHNEe, CHCTEMAaTH3aINIO, BBISIBJICHUC
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — /I W3Y4YEHHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIuii, eCTeCTBCHHO-HAyYHbIE METOAbl IIO3HAHHS —
HaOII0JICHUE, WU3MEPEHHUE, MOJEIMPOBaHUE, SKCIIEPUMEHT (pEaIbHBIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK
' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢c
YeJioBeKa
12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK
' peaKiuu https://m.edso00.ru/7f41837c
Hroro no pazueny 20
Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK
' 00 oKkcHIax https://m.edso0.ru/7f41837c
Bonopoa.Ilonsitre o kuciorax bubnmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo0.ru/7f41837c
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK
' OCHOBaHHAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCCBI bubnmoreka [JOK
24 . 11 1 1
HEOPraHWYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



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

[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
MenpneneeBa. CtpoeHue atoma
Xumuueckast CBA3b. BuG 10K
noImoTeKa
3.2 O - 8
KHCTHTEILHO https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmuorexa [IOK
" 15
TOTO 10 pasieiy https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KIIACC

KoanuectBo yacos JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peakIMA
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3/eJoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peaxuuii https://m.edso00.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo0.ru/7f41a636
Htoro mo paznemny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' PyIBL L-ep https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpynisl. A3oT, pochop 1 ux 7 1 brbnmorexa LIOK
' PyIHIBL ’ P https://m.eds00.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmnorexa [OK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
1 4
3 Obmmme cBOHCTEa METAIOB https://m.edsoo.ru/7f41a636
bubmuorexa [IOK
3.2 B I 16
AKHEHIINE METAJUIBI U UX COSIUHEHUS httos://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HHA YETOBEKA 3 Eubmorexa IIOK
' B p https://m.edso0.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
Kosan4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
1 [Ipenmer xumuu. Pons XumMuu B :KU3HU 1 bu6mmoreka [IOK
yejioBeKa. Teia u BelecTna. https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 METOAX TO3HAHUS B XUMUHU 1 bubamorexa [IOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuyeckast padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPHH U MPUEMBI 1 1 bubnnorexa [IOK
oOpallieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
obopynoBanuem» MHcrpykrax no Th
[TpakTraeckas pabota Ne2 «Ilpuemsr
4 aboThI co cnupTOBKOU. CTpoeHue 1 1 bubmmorexa HOK
P P P https://m.edsoo.ru/ff0d26ca
TIJIAMEHUY.
5 Yuctele BemecTBa 1 cMecu. CriocoObl 1 bubmuorexa [IOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d28c8
bub6nuorexa [IOK
A 1
0 TOMBL I MOTICRyIHL https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIIEMEHTBI. 3HAKU 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocThle U ClIOXKHBIE BEIIECTBA
8 Ilpocmoma u crosxcnocms 1 bubamorexa LOK
P https://m.edsoo.ru/ff0d2a6c
opeanusayuu bocveco mupa
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmuorexa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

3aK0H IMOCTOSHCTBA COCTaBa BEIIECTB.

https://m.edsoo.ru/ff0d2d50

bu6mmoreka [IOK

10 X .B
mmmeckas popmysia. BanenTrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHUX 3JIEMEHTOB
11 OtHOcuTeNnbHAsA aTOMHAs Macca. bubnnorexa [IOK
OtHocuUTeNnbHasE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEUHECHUH https://m.edsoo.ru/ff0d350c
KonuuecTBo BemecTBa. Mouib. bu6mmoreka [IOK
13
MomnsipHast macca https://m.edsoo.ru/ff0d5230
duznyecKkre 1 XUMUUECKUE SIBIICHUS.
14 Xumuyeckasi peakus [lpemyopocms bubamorexa LOK
peardt pewep https://m.edsoo.ru/ff0d37fa
boorcusiy
[Ipu3HaKy U ycia0BUS MPOTEKAHUS
15 XUMHUYECKUX peakuuid /Ilpocmoma u bubnnoreka [JOK
cnoxcHocms  opeanuzayuu boowcveeo https://m.edsoo.ru/ff0d3al6
mupa
16 3aKOH COXpaHEHUs1 MaCChl BEUIECTB. bubnuotexa [IOK
XUMUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Boruncnenust Koau4ecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSM XUMHUYECKHUX bubmorexa LIOK
= . P https://m.edsoo.ru/ff0d5708
peakuui
Krnaccugukanms XuMH4ecKUX peakiiuii
18 (coemuHEeHMS, Pa3I0KEHUS Bubamorexa [IOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIOMOHOCOB — y4€HBIii- Bu6 OK
19 sHnukIonenuct. O0o0IEeHne nomorexa L

cUcTeMaTHU3anusd 3HaHUU

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2d50
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Kontponbnas padota Nel o teme

bubmuorexa [IOK

20
«BeniecTBa 1 XUMUYECKHE PEAKIIHN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmechk razos. Cocras
21 Bo3ayxa. Kucnopog — anemenr u bubnnorexa [IOK
npoctoe BemiecTBo. O30H https://m.edsoo.ru/ff0d448e
IIpemyopocmo Boowcusy
DOU3NYECKUE U XUMHUYECKHUE CBOMCTBA
22 KHUCJIOpoJia (peaKuy OKUCIEHUS bubmmorexa [IOK
pOAa (peakl ’ https://m.edso0.ru/ff0d4614
ropenue). [louarue 06 oxcumax
CriocoOsbI TOTy4eHHST KUCIIOpoa B
23 71a00paTOPUH M MPOMBIIIJICHHOCTH bubmorera [IOK
parop p ’ https://m.edsoo.ru/ff0d497a
IIpumenenune kuciopoaa
Tennosoii a¢ ekt xumuueckoi
24 peakiuu, MOHSATHE O bubmuorexa [IOK
TEPMOXMUMHYECKOM YPaBHEHHH, IK30- U https://m.edsoo0.ru/ff0d4790
IHAOTEPMHUCCKHUX PEAKIIHIX
TommuBo (He(Th, yroJib U METaH).
25 3ar $I3HeI§I/Ie¢];O3 . a, CIIocOOBI )ero bubmorexa OK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAIECHUS
[IpakTrueckas padora Ne 3 o Teme
26 «ITonyueHue u coOMpaHKe KUCIOPOaa bubmmorexa [IOK
v . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTBY
97 Bonopoa — anemeHT u mpocToe bubmuorexa [IOK
BelecTBo. Haxoxxnenue B npupoze https://m.edsoo.ru/ff0d4dd0
28 KonTpoabHnas padora 3a 1 bubnuorexa [IOK
nmoJiyrogue https://m.edsoo.ru/ff0d4dd0
29 duznvecKue 1 XMMUYSCKHUE CBOMCTBA bubmuorexa [IOK

Bonopoaa. [IpuMeHenue Bogopoaa

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4290
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bu6nmoreka [IOK

30 IT
OFATHE O KHCIOTAax 1 colix https://m.edsoo.ru/ff0d4dd0
31 Crioco6bl mosty4eHust BOAOPO/Ia B bubnnoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4f42
[IpakTrueckas padora Ne 4 mo Teme
39 «[Tonydyenue u cobupanue BOAOPO/A, bubnmoreka [JOK
M3y4eHue ero cBorcTe» MHCTpyKTaMXK https://m.edsoo.ru/ff0d542e
no Tb
33 MosnsipHblii 00bEM ra30B. 3aKOH bubnnoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d55a0
Brrunciaenus o0n€Ma, KOJIHMYECTBA
34 BEILIECTBA rasa 1o ero U3BECTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d5708
KOJIMUYECTBY BEIIECTBA WIH 00BEMY
Brruucnenust 00bEMOB ra3oB 1o
35 ABHEHHIO PEAKIIMK HAa OCHOBE 3aKOHA bubmmorexa [JOK
yp . peaxit . https://m.edsoo.ru/ff0d587a
00BEMHBIX OTHOIIICHUH ra30B
36 DOU3NYECKUE U XUMUUYECKHUE CBOMCTBA but6mmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d59e2
37 CocraB ocHoBanui. [Torsitue 00 bubmuorexa [IOK
WHJUKATOpax https://m.edsoo.ru/ff0d5b40
Bopa kak pactBoputens. HackiienHbIe
38 u HI;HaCBI peHHLIZ ACTBOPBI MH;CCOBa}I bubmmorexa [IOK
101 p PBI. https://m.edsoo.ru/ff0d5eba
JIOJISI BEIIECTBA B pacTBOPE
[IpaxTrueckas pabora Ne 5 o Teme
39 «IIpuroroBiieHHE PaCTBOPOB C bubnnoreka [IOK
onpeAeIEHHON MacCOBOM 10JEN https://m.edsoo.ru/ff0d6342
PacTBOPEHHOTO BEIIECTBAY»
40 Oxkcuapl: cocTaB, KiIacCupUKaIus, but6mmoreka [JOK
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HOMeHKIatypa IIpemyopocms boowcusy

https://m.edsoo.ru/ff0d664e

[Tonydyenune u XuMHYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubamorera LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUA: COCTaB, KJIacCU(pUKAITHS, bubmuorexa [IOK
HOMeHKIatypa Ilpemyopocms Boowcusy https://m.edsoo.ru/ff0d67ca
43 [lonyyeHnue U XUMUYECKUE CBOMCTBA bubnuorexa [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukaus, bubnmoreka [JOK
HOMeHKIatypa IIpemyopocms Boowcusy https://m.edsoo.ru/ffOdfee2
45 [losnyyenue u XMUMHYECKUE CBOMCTBA bubnmorexa [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpa,
46 CHOCOéLII) HI(L)J'I )eHI/I;I XI/IMI/I‘IZEKI/IC bubmmorexa [JOK
N yi ’ https://m.edso00.ru/00ad9474
CBOMCTBa
Ipaktuyeckas padora Ne 6. Pemenue
47 SKCIEPUMEHTANIBHBIX 3aJa4 110 TEME bubnnorexa [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COECIMHEHU I
['eneTnueckas CBsI3b MEXKIY KJlacCaMH
48 HEOPraHMYECKUX COCAUHEHUN bubamorera LOK
p g https://m.edso0.ru/00ad9a50
Ilpemyopocmo Boowcusy
bubmmoreka [JOK
49 O0o0meHne U cucTeMaTu3anus 3HaHUH
HHCHHE 1 CHETEMATHEAMIA SHATHT https://m.edso0.ru/00ad9ch2
Konrtponsnas padora Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTraHUYECKUX bubmmorexa [IOK
“n P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
o1 [lepBbie NOMBITKY KIacCUPUKALTUI bubnnorexa [IOK
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XHMHYECKHX 3JIeMEHTOB. [loHsaTHE O
rpymnmnax CXOAHbIX 3JIEMCHTOB

https://m.edsoo.ru/00ad9ffa

[Tepuoanueckuii 3aKOH U

bu6nunorexa LIOK
52 [lepuoanueckasi cucreMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢
aneMeHToB [. 1. MenneneeBa
53 Ilepuonasl, rpynIisl, HOAPYIIIEL bubmorexa LIOK
PHOJBL, TPYIHIRL, HOATPYI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubmuoreka [IOK
anep. U3oronsl /lpemyopocmo Boowcusy https://m.edsoo.ru/00ada342
CtpoeHue JIEKTPOHHBIX 000JI0UYEK
. bubmmoreka [JOK
95 aToMOB 3JieMeHTOoB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menneneesa
XapakTepucTuka XMMHUECKOTO
56 3JIEMEHTA TI0 €r0 MOJI0KESHUIO B bubnmoreka [JOK
[Tepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3akoHa JIst
57 pa3BUTHA HAYKH U TipakTuku. . 1. bubmmorexa [IOK
MenpeneeB — y4€HbIN, IEJAror U https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIIEKTPOOTPULIATETLHOCTH ATOMOB bu6muoteka [IOK
XMMHYECKHUX 3JIECMEHTOB https://m.edsoo.ru/00adaab8
bu6nuorexa [IOK
59 Honnasg xumuueckas CBsI3b
https://m.edsoo.ru/00adac34
KoBaneHTHast mossipHasi XUMHYECKast
60 cBs13b KoBaneHTHAs HEMOIIpHAs bubnnorexa [JOK
p https://m.edsoo.ru/00adaab8
XAMUYECKasl CBSI3b
61 IIpome:xxyToOuHas aTTecTALMA bubnmorexa LIOK
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bubmuorexa [JOK
62 Crenexs okHCICHuA 1 https://m.edSO(I)l. ru/00adae28

63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [JOK
peaxiuu https://m.eds00.ru/00adb076

bubmuoreka [JOK
64 OKHCIIUTENTN ¥ BOCCTAHOBUTEIIH 1 httos://m.e dsog)l.ru 100adb076

65 KonTponbHas pabora 1o teme 1 bubnuorexa [IOK
«CTtpoeHue aroMa. XuMHUYECKasi CBA3bY https://m.edsoo.ru/00adb486

66 PesepBHrlit ypok. O60011eHNE U 1 bubnmoreka [JOK
cUcTeMaTH3alus 3HAHUI https://m.edsoo.ru/00adb33c

67 PezeprHblit ypok. O600mIeHNE U 1 bubnmorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2

68 PesepBHbIil ypoK. O6o6iueHI/Ie " 1 bubnnorexa [IOK
crucTemMaTu3anus 3HaHUi https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YUACOB I10 68

[NPOI'PAMME
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9 KIIACC

KoauvecTBo yacoB JIeKTPOHHBIE
Ne Jlara nudpoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue p
n/n Bceero U3y4yeHusi | 0o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypchbl
[lepnonnueckuil 3aKoH.

1 [lepuonnueckas cucrema 1 bub6mmorexa [IOK
XUMHUYECKUX 3eMeHTOB [I. 1. https://m.edsoo.ru/00adb59e
Menpeneesa Mucrpykrax no Th
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMUYECKUX IJIEMEHTOB 1 bubmorexa LOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
bubnunorexa LIOK
3 BxomHnasi KoHTpoIbHAsSI paboTa 1 1
8 P P https://m.edsoo.ru/00adb7e2

4 Buasr XuMudeckoi CBSI3U M THITHI 1 bubmuorexa [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Knaccudukanus u HOMEHKIATypa

5 HEOPraHMYECKUX BEIIECTB PACTCHUS 1
Ilpocmoma u cnoorcnocms
opeanusayuu booicveco mupa

5 Knaccuduxanus XuMuaeckux 1 bubnuorexa [IOK
peaKuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHaTHEe 0O CKOPOCTH XUMUYECKOM

7 eakuuun. IloHATHE 0 TOMOT€HHBIX U 1 bubnnorexa LHOK
P ' https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIMIX

8 [ToHATHE O XUMUYECKOM PaBHOBECHH. 1 bubnuotexa [IOK

q)aKTopH, BJIIMAIOIIHUEC HA CKOPOCTDH

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XHUMHYESCKOM PE€aKMU U IMOJIOXKECHUC
XUMHYECKOI'0 paBHOBECHUSA

OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIC

bu6nmoreka LIOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopust SNEKTPOIUTHYECKON
10 ncconuanmu. CuibHbBIE U ci1a0ble bubmmorexa [TOK
g HHATHH. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HMonurle ypaBHEHUS pEAKIINT Bubmiorexa ITOK
P peart https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHUII B CBETE IIPECTABICHUN bubmmorexa [OK
va{ https://m.edsoo.ru/00add5d8
00 DJIEKTPOIUTUICCKON JUCCOITUAITUT
XHUMHUYECKHE CBOMCTBA COJIEHM B CBETE
13 MpeicTaBIeHUI 00 bubnuorexa [IOK
BJIEKTPOJIUTUYECKON AUCCOUAIINT https://m.edsoo.ru/00add8b2
IIpemyopocme Boowcusy
14 IonstTue o TuApOIN3€E CONEH bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHNEe B CHCTEMAaTH3aIIHS bubmuorexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
[paktuyeckas padora Ne 1.
16 «Perrenne sxcriepuMeHTAILHBIX Bubmaorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1au»
Kontponbnas pabota No2 o teme
17 «DIEKTPOIUTHYECKAS JUCCOLIHALNS bubmmorexa [OK
P A HHATHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIHH B PACTBOPAX)»
18 OO6m1as XxapaKTepUCTHKA TaJIOTeHOB. bubnmoreka [JOK

XHUMUYECKUE CBOMCTBA HA MPUMEPE

https://m.edsoo.ru/00addfe2
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XJiopa

XnopoBoaopoa. CosisiHast KUCIIOTA,

19 XUMUYECKHUE CBOMCTBA, MOJTYyYEHUE bubmmorexa [IOK
> oMYA ’ https://m.edso00.ru/00ade104
MIPUMEHEHNE
[IpakTrueckas padora Ne 2 mo Teme
20 «[lory4aeHre COJITHOM KUCITIOTHI bubnmorexa [IOK
yi N . ’ https://m.edsoo.ru/00ade348
W3Yy4YCHHE € CBOWCTBY
Brruncnenus no ypaBHEeHUSIM
21 XUMHYECKHUX PEAKIIUH, €CIIU OOUH U3 bubnmorexa [JOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JaH B H30BITKE

29 OO6m1as XxapaKTepuUCTHKa 3JIEMEHTOB bubnnorexa [IOK
VIA-rpynmsr https://m.edsoo.ru/00ade64a
AnnorponHbie MOIU(GUKALIUN CEPHI.

23 Haxoxnenue cepbl 1 €€ coeTUHEHUI bubmuorexa [IOK
B IIpUpOJIe. XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl IIpemyopocmuv boorcus»

24 CepoBonopon, CTpoeHHe, bubnnorexa [IOK
(bu3uMYecCKre 1 XUMUYECKHUE CBOMCTBA https://m.edso00.ru/00ade802
Oxcunpl cepsl. CepHas KUCIIOTA,

25 ¢u3nvecKre U XUMHUECKUE CBOICTBA bubamorexa [OK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE peaKIliH, JIeKaIIHIe B
OCHOBE IIPOMBIIIUIEHHOTO CII0c00a

26 MIOJIyYEHUS] CEPHOI KUCIIOTHI. bu6mumoreka [IOK
XHWMHUECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIIel Cpeibl COeAMHEHUSIMHU
cepbl

27 KonTpoabnas padora 3a 1 bubmuoteka [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

noJiyrogue

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

OO01mas XxapakTepUCTHKA 3JIEMEHTOB
VA-rpynibl. A30T, paclipoCTpaHEHNE

bu6nmoreka LIOK

28
B IIpupoje, Gpu3ndeckue u https://m.edsoo.ru/00adeea6
XHUMUYECKHE CBOMCTBA
AmMmuak, ero puznyeckue u
29 XUMUYECKHUE CBOWUCTBA, MOTYYCHUE U bubmorexa LIOK
> oMYA https://m.eds00.ru/00adf004
MIPUMEHEHUE
Ipaktuyeckas padora Ne 3 o Teme
30 «[lomyuenne amMmmuaKa, U3ydeHHe €ro bubamorera LOK
. v > 13YH https://m.eds00.ru/00adf180
CBOMCTB»
A3zoTHas KucioTa, e€ Gpusndeckue u
31 XUMUYECKHUE CBOWCTBA bubmmorexa [IOK
https://m.edso00.ru/00adf306
« IIpemyopocmo boorcusy
Hcnonp30BaHne HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATBLHBIX
32 no0pennii. XUMHUUYECKOE bubmmorexa [OK
yAODP ' . https://m.edso00.ru/00adf518
3arps;3HEHUE OKPYKAIOIICH CpeIIbl
COCITMHECHUSIMH a30Ta
®ocop. Oxenn pochopa (V) u
33 (pocg)o pHaH KI/ICJI((l))Ta (1)(1)1/1;)31/1(116331(1/16 u bubmmorexa [IOK
p L https://m.edso0.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOIy4YCHUE
Hcnonp3oBanue pocdatos B
34 Ka4yeCcTBE MUHEPAIBHBIX YI00PEHUH. bubnnoreka [JOK
3arpsi3HeHUEe TPUPOTHOMN Cpe/Ibl https://m.edsoo.ru/00adfc20
¢docharamu Unerpykrax no Th
35 VYrnepoa, pacnpocTpaHEHUE B bubnmoreka [JOK

npupoe, Gpu3nuecKue u XUMUYECKUe

https://m.edsoo.ru/00adfd9c
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CBOMCTBa

Oxcupel yriaepoaa, ux Gpusudeckue u
XUMHYECKHE CBOMCTBA.

bu6nmoreka LIOK

36 DKOJOTUYECKHE MPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcH oM yriepoaa (1V)
" bubmuoreka [IOK
37 YrombHas KHCIOTa  e€ con https://m.edso00.ru/00ae006¢
[paktuyeckas padota Ne 4 o teme
38 "[losrydeHne yriekucioro rasa. bubnnoreka [IOK
KauectBennas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027e
non"
[lepBoHavasbHBIC TOHATHUS 00
39 OpPraHMYECKHX BEIECTBAX KAK O bubamorera LOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiiepoaa
. bubmuorexa [JOK
40 Kpewiit it ero coenieis https://m.edso00.ru/00ae080a
[paktuyeckas padora Ne 5. Pemenue
41 SKCIEPUMEHTANIBHBIX 3aJa4 110 TEME bubnnorexa [IOK
«BaxHeiimue HeMeTaJUTbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHUS
KonTponbhast padora Ne3 o Teme
42 «Baxneinre HeMeTaIbl U UX bubmmorexa [IOK
https://m.edso0.ru/00ae0e18
COEJIMHEHUS
OO01as xapaKTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METaJUIOB.
43 MeTtannuueckas CBsI3b U bubmuorexa [JOK

METaJNINYECKas KpUCTAIIIMYeCKas
pemérka. Pu3nvecKre CBOMCTBA
METaJJIOB

https://m.edsoo.ru/00ael103e
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XUMHUYECKHAE CBOMCTBA METAJLJIOB.

44 ONIEKTPOXUMHYECKHUH DS, bubnmorexa HOK
P . A https://m.edso0.ru/00ae1156
HaMpPsHDKCHUH METaIJIOB
OO1m1re crnocoObl MOTyYeHUs
MeTaj1oB. CiutaBel. Berauciaenus mo
45 aBHEHMSIM XUMHUUYECKUX PEAKIINI bubmmorexa [OK
yp peakiu, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
MpUMeCH
46 IlonsaTue o KOppO3MH METAIIOB bubmorexa LHOK
PP https://m.edso0.ru/00ae1278
bubmmoreka [IOK
47
Ilenourpe MeTaLis! https://m.edsoo.ru/00ael14b2
48 Oxkcubl ¥ THAPOKCUIBI HATPUS U bu6muoteka LIOK
Kanus https://m.edsoo.ru/00ael4b?2
49 [Ieno4yHo3eMeNbHBIE METAILIBI — bubmmnorexa LIOK
KaIbIIUH 1 Maraui https://m.edso0.ru/00ae15e8
50 Baxuetimme coeTUHEHUS KAJIBIUI bubmmorexa LHOK
a & https://m.edsoo0.ru/00ae15e8
51 O000111eHNE U CUCTEMATU3ALMA
3HAHHUH
59 JKEcTkOoCTh BOJIBI U CITOCOOBI €€ bubmuorexa [IOK
YCTpaHEHHUS https://m.edso0.ru/00ae1886
Ipaktuyeckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOIBI U METOJIBI €6 bubmorera [IOK
" A 8 https://m.edso0.ru/00aelae8
yCTpaHEHUS
bu6nunorexa LIOK
54 An i
FOMHHHH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [IOK
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THIPOKCH/IA https://m.edso0.ru/00aelc64
56 Werneso bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxkcubl, THIPOKCUIBI U COJH JKeTe3a bubmuoreka [IOK
(1) u xeme3a (1) https://m.edso0.ru/00ae35e6
58 O00011eHNE U CUCTEMATU3ALIII
3HAHHUU
Ipaktuyeckas padora Ne 7. Pemenue
59 JKCIIEPUMEHTAJBHBIX 33724 110 TEME bubmuotexa [IOK
«BaxHeunme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS
Brruncnenus no ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIM OJIUH U3
50 pPEareHToB JaH B U30BITKE WU bubnuorexa [IOK
COJIEpKUT NpUMecH. Berancnenus https://m.edso0.ru/00ae1750
MacCOBOM JI0JIM BBIXOJa TIPOIYKTA
peakiuu
61 O00011IeHNE U CUCTEMATH3AIHAS
3HaHUU
62 IIpomeskyTOuHasi aTTECTALUSA
63 BemectBa u matepuansl B bubnuorexa [IOK
HOBCEIHEBHOM KU3HU UEJIOBEKA https://m.edsoo.ru/00ae3f50
XuUMUYeCcKoe 3arpsi3HeHue
64 OKpyaro1en cpenbl. bubneiickue bub6mmoreka [LIOK
3anoeeou no oxpane boscvezo https://m.edso00.ru/00ae4270
meopenus
65 Ponw xumuwm B pemeHun bubnmnoreka [JOK

AKOJIOTMUYECKUX MPodIeM

https://m.edsoo.ru/00ae4270
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Peseprubiil ypok. O600meHue u

66 1 bubmuorexa [IOK
CHCTEMaTH3alMs 3HaHUH https://m.edso00.ru/00ae0d0a
67 PezepBublil ypok. O6001IeHNE U 1 bubnmorexa [IOK
CHCTeMaTH3alus 3HaHUN https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O6001IeHNE U 1 bubnmoreka [JOK
cUcTeMaTU3alus 3HaHuU https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMM



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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