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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XHMMHUU Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHMs
COCTaBJIcCHa Ha OCHOBE TpeOOBAaHMII K pe3yJibTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHMsl, IPEICTaBICHHbIX
B ®I'OC 00O, a Takxe Ha OCHOBE (pesiepanbHOI paboyeil mporpaMMbl BOCTTUTAHUS
M C Y4Yye€TOM KOHLEMIMU TMpPEenojaBaHus Y4eOHOro mpeamera «XUMUSD» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit denepanum.

[Iporpamma mo xumuu Ja€T MpEACTaBICHUE O LEJAX, OOIeld CTpaTeruu
oOyueHusl, BOCIHMTAHUS W PAa3BUTUS OOYUYAIOIIUXCS CPEACTBAMH Y4E€OHOTO
npeaMera, YCTaHABJINBAET 00s13aTeNIbHOE peaMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPEIEICHUE €ro MO KilaccaM M CTPYKTYPUPOBAHHUE 10
pa3jenaM W TeMaM MporpaMMbl IO XHUMHH, OINPEAECHSAET KOJIUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU CoZIepKaHuUs, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh H3YYECHHSI XUMHHM C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKM y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcs, ONpEeAesieT BO3MOXHOCTH MpeaMeTa IS
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTelbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO 00IIIer0 00pa3oBaHus, a Takke TpeOOBaHUN K
pe3ynbTaTamM 00y4YeHHUsI XUMUM Ha YPOBHE II€JIe M3Y4YECHHs MPEeAMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEILHON JIESITEIBHOCTH OOYYarolerocss MO0 OCBOCHUIO
y4e0HOTO CoIepKaHUs.

3HaHWE XUMHUHU CIYXKUT OCHOBOM it (OPMHPOBAHUS MHUPOBO33PEHUS
0oOy4aromierocsi, ero MpeaCTaBICHUN O MaTEepUAIbHOM €IUHCTBE MUPA, BAKHYIO
posib urparotT (GOpMUPYEMbIE XHUMHEW MPEICTABICHUS O B3aUMOIPEBPAIIECHUIX
DHEPTrurd M 00 SBOJIONMU BEUIECTB B MPUPOJE, O MyTSIX PEIICHUS TIIOO0ATbHBIX
npoOJieM YCTOWYMBOIO Pa3BUTHS YEIOBEYECTBA — CBHIPbEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  peald3allid  BO3MOXXHOCTEH  1Jii  CaMOpa3BUTHUSA u
dhopMUpOBaHUS KYIbTYpPhl JUIHOCTH, €€ 001Ie 1 (HhyHKIIMOHATILHON I'PAaMOTHOCTH;
BHOCUT BKJaJ B (OPMUPOBAHHE MBINIJICHUS M TBOPYECKUX CIIOCOOHOCTEMN
OoOydJarommxcsi, HaBBIKOB WX  CAaMOCTOSITEIBHOM  Yy4yeOHOW  JIesTeIhbHOCTH,
AKCIIEPUMEHTAIIbHBIX M  HMCCJIEAOBATEIbCKUX YMEHHUH, HEOOXOIUMBIX KakK B
MOBCEHEBHOM JKU3HU, TaK U B MPO(ECCHOHATHLHON NEeATeTbHOCTH; 3HAKOMHUT CO
cnenupUKol HAyIHOTO MBIIIICHHUS, 3aKJIaIbIBAET OCHOBHI IIEJIOCTHOTO B3IJIsA/Ia Ha
€IUHCTBO TIPUPOJBI U 4YeJIOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B
dhopmMupoBaHUM €CTEeCTBEHHO--HAyUYHOU IPaMOTHOCTH oOyyJarommxcs;



CrIocoOCTBYET (hOPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TPUPOAE, K UYEIOBEKYy, BHOCHUT CBOHl BKJIaJ B SKOJOTHUYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHUsT B OOYYEHUMM XHMMUHU OOECIEYMBAIOTCS CHEU(PUKOIM
colepKaHusi  y4eOHOro  mpeAMeTa, KOTOpbI  SBISETCS  MEeIarorU4ecKH
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOI HAYKU XMMHUU HA ONPEAECIEHHOM 3Tare e€
pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIET0 0Opa3oBaHMsI OPUEHTUPOBAH HA
OCBOEHHE OOYYAIOIIUMHUCA CHCTEMbI NMEPBOHAYAIBHBIX TMOHSATHI XHMHH, OCHOB
HEOPraHWYECKOM XHMMHUUM U  HEKOTOPBIX OTHENbHBIX 3HAUYUMBIX IIOHSATHI
OpPraHUYECKON XUMUH.

CtpykTypa coiepxaHusl MpOrpaMMbl 10 XHUMHH CPOPMHUpPOBAaHA HA OCHOBE
CUCTEMHOTO Mojaxoja K e€ u3yueHuro. Coaep’kaHUE CKJIAJbIBAETCS U3 CHCTEMBI
HOHATUNA O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MOHATHI O XUMUYECKOM
peakiuu. OO0e O5TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TMPUHIUILY
MOCIIEZIOBATEIHHOTO PA3BUTHS 3HAHWI Ha OCHOBE TEOPETUUYECKUX TMPEACTABICHUI
Pa3HOTO YPOBHSL:

- ATOMHO--MOJICKYJIIPHOI'O YUCHHA KaK OCHOBBI BCCTO CCTCCTBO3HAHMA

- ITepuoanueckoro 3akoHa [[. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHa

- YUCHHA O CTPOCHHUHU aTOMa U XUMHYECKOMN CBiA3U,

- NPEACTaBICHU 00 HSJIEKTPOIUTHUYECKOW AUCCOLMALMM BEIIECTB B
pacTBopax.

TeopeTtndyeckne 3HAHUSA PACCMATPUBAIOTCS HAa OCHOBE OMIIMPUYECKHU
MOJIyYEHHBIX U OCMBICJIEHHBIX (PAaKTOB, Pa3BUBAIOTCS MOCIIEI0BATEIIHO OT OJIHOTO
YPOBHSI K IPyrOMY, BBITIOJIHSS (PYHKIMU OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHMS U BO3MOYKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS U TIOJIYYEHUs U3YYaeMbIX
BEILIECTB.

OcBoeHMe mOporpaMMbl 1O XUMHH  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEACTABIICHNS O XUMUYECKOM COCTABIISAIOIIEN HAYYHON KaPTUHBI MUPA B JIOTUKE €€
CUCTEMHOW NIPUPOJbI, IEHHOCTHOI'O OTHOLIEHHs K HAyYHOMY 3HAHHUIO U METOJAM
IIO3HAHUSA B HaykKe. M3ydeHne XUMHM NPOUCXOAUT C NPUBJICYECHUEM 3HAHUM W3
paHee U3Y4YEHHBIX Yy4eOHBIX IpeameToB: «Okpyxaroumii mupy, «buonorus. 5—7
KJ1acceD» U «Pusnka. 7 Kiaacey.

[Ipy wu3ydYeHMH XUMHUU TPOUCXOAUT (POPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HAyKH KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U KaK OJTHOT'O U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBIL. 3a/1a4a



y4eOHOTro MpeAMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbI XMMHUYECKUX 3HAHUN —
BaXHEHIINX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETHUUECKUX TOJOKEHUH, TOCTYITHBIX
0000I1IeHUII MHPOBO33PEHUYECKOTO XapakTepa, S3bIKa HayKd, B TMPHOOIIEHHH K
HAYYHBIM METOJIaM IO3HaHUS NPU U3yYEHHH BEIIECTB U XMMHUYECKUX PEaKIHii, B
(dbopMUPOBAaHNY U PA3BUTHH MIO3HABATEILHBIX YMEHUHN U UX IPUMEHEHUU B Y4eOHO-
IIO3HABATEIbHOM M y4eOHO-UCCIIE0BATENILCKOM A€ATeNbHOCTH, OCBOSHUH MpaBuUl
0e30macHOTo 0OpalleHus ¢ BEIECTBAMU B OBCEIHEBHON KHU3HU.

[Ipy M3y4YeHUH XMMUU Ha YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMS BajKHOE
3Ha4YeHUe NPUOOPEH TaKue LIETH, KaK:

- (opMUpOBaHNE HMHTEJUIEKTYaIbHO PA3BUTOM JMYHOCTH, T'OTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY IPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

- HaIlpaBJICHHOCTh OOYYEHUsT HA CHUCTEMAaTHYECKOEe MPUOOILECHUE
OoOy4Jarommxcsi K CaMOCTOATEIbHOW IMO3HABATENbHOW JAESATEILHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

- obecrnieueHue YCIIOBHH, COCOOCTBYIOLINX MPUOOPETEHUIO
O0OyYarOIIMMUCS OIBITa PA3HOOOPAa3HOU AESITENBHOCTH, MO3HAHUS U CAMOIIO3HAHUS,
KJIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIU), HMEIOIIUX YHUBEPCAIBHOE
3HAYEHUE JJIS Pa3IMYHBIX BUJIOB JIEATEIIbHOCTH;

- dbopmupoBaHue oOmied (YHKIIMOHATBLHON M €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM 4YHCIE€ YMEHUU OOBACHATH U OIICHUBATH SIBJICHUS
OKPY’KAIOLIEr0 MUpPa, UCHOJb3Ysl 3HAHUS W OMbBIT, MOJYYEHHBbIE NPU W3YYEHUU
XUMUH, MPUMEHSITh UX MPU PEIICHUH MTPOOJIEM B IIOBCETHEBHOM KU3HU U TPYIOBOU
JeATEIIbHOCTH;

- dopMupoBaHue y oOOydarOIUXCsl TYMaHHUCTHMUECKHUX OTHOILEHUH,
NOHMMAaHHS LEHHOCTH XUMHUYECKHUX 3HAHMWA [UIsl BBIPAOOTKH SKOJIOTMUYECKU
1EJeCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JEITEIIBHOCTH B IEJSIX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOIHON CPEJIBI;

- pa3BUTHE MOTHBAIUU K OOYUYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(MUIS M HANPABICHHOCTH AAbHEHIIIETO
oOy4eHus.

OO11ee YyncIio YacoB, OTBEAEHHBIX AJI U3yUEHUSI XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC IlepBoHaya/ibHbIe XUMHYECKHE MOHATHS

[Tpenver xumun. Pois XuMuM B KU3HU YelIOBEKAa. XUMHUSA B CUCTEME HayK.
Tena wu BemecTBa. Du3nueckne CBONCTBA BEIIECTB. ATPETaTHOE COCTOSHHUE
BemiecTB. [loHsATHE O METO/Max TMO3HAHUS B XUMHUHU. UWCThIE BEMIECTBA M CMECH.
CriocoObI pa3aeieHust CMECEei.

ATOMBI M MOJEKYJIbl. XUMHYECKHE dJeMEHTHl. CHMBOJIBI XHUMHUYECKHX
aneMeHToB. [IpocThie U cl0XHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumudeckas opmya. BaneHTHOCT aTOMOB XHMHUYECKUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCHUTENbHAsS
MOJIEKYJIsIpHasi Macca. MaccoBasi 10JI XUMHYECKOTO JIEMEHTA B COSAMHEHUU.

KommuecTBo BemectBa. Mousib. MoisipHas Macca. B3anmMoCBsI3b KOJIMYECTBA,
MacChl W 4YHCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacu€Tel mo dopmynam
XUMHYCCKHUX COCTUHCHHI.

du3nveckre U XUMUYECKHE SBIICHUS. XUMHUUECKash peakius U e€ MpU3HAKH.
3aK0H COXpaHEHHWS MAacChl BEIMIECTB. XUMHUYECKHE ypaBHeHUs. Knaccuduxarms
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii  IKCnepuMeHm: 3HAKOMCTBO C XMMHYECKOM MHOCYIOH,
npaBuiamMu paboThl B jabopaTopuu U npuéMamu 0oOpallleHus C JabopaTOPHBIM
o0opyoBaHHEM, U3yYeHHE U omnucaHue (U3NYSCKUX CBOWCTB 00pasIoB
HEOPTaHUYECKUX BEIIECTB, HaOMoJeHne (pu3znueckux (TUIaBJICHUE BOCKA, TasHUE
JbJIa, paCTUPaHuE caxapa B CTYIIKE, KUTICHUE U KOHJICHCAIUs BOJIbI) U XUMUYECKUX
(ropeHre cBeuH, MPOKATUBAHUE MEIHOW MPOBOJIOKH, B3aWMOJCHCTBHE Mela C
KHUCIIOTOM ) SIBJICHUH, HAOJIFOICHUE U OTIMCAHNE TPU3HAKOB TPOTEKAHUS XUMUYECKUX
peakiuii (pasfiokKeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPHUIAOM
Oapusi, pasznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOEHCTBHUE
xene3a ¢ pactBopom cosu meau (1), uzydenue crnocoOoB paszieneHus cMeceil: ¢
MOMOIIIbIO MarHUTa, PUIBTPOBAHUE, BBIMTAPUBAHKE, TUCTHILISAIMSA, XpoMaTorpadus,
MPOBEJICHUE OYUCTKU TMOBAPEHHOM COJIM, HAOJIOJACHUE U OIMUCAHUE PE3YIhTATOB
MPOBEJICHUS OMbITAa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAcCChl, CO3JaHUE
MoJenel MOJIEKY (IIapOCTEPKHEBBIX ).

Ba:kHeiimue npeacTaBuTe I HEOPraHNYECKUX BelECTB

Bo3nyx — cmech razos. CoctaB Bozayxa. Kuciopon — 35ieMEHT U MPOCTOE
BemecTBo. Haxoknenuwe Kuciopojga B Mpupojsie, (U3NUECKHE U XHUMHYECKUE
cBoiictBa (peakmuu ropeHus). Oxcuawl. [lpumenenme xkucnopoma. CrocoOsI



MOJlydYeHUs1 Kuciaopoaa B jJaboparopud W TPOMBIIIIEHHOCTH. KpyroBopot
Kucaoposa B mpupojie. O30H — aIoTpoIiHas MOAU(UKALINS KHCIOPO/a.

TernoBolt 3(PEeKT XUMUYECKON peakiuu, TEPMOXUMHUYECKUE YpaBHEHUS,
9K30- W JHAOTEPMUYECKUE peaKlIHH. TOIUIMBO: Yrojib W MeETaH. 3arpsi3HeHHE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — anemeHnT u nnpocroe BeniectBo. Haxoxaenne Bogopoaa B mpupo/e,
bu3nUecKue U XMMUYECKHE CBOMCTBA, MPUMEHEHHUE, CTIocOo0bI nomydeHust. Kuciorsl
Y COJIH.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue CcBoWcTBa BOAbl. Boma kak pactBopurenb.  PacTBOpBIL.
HachlllleHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEWMIECTB B BOJIE.
MaccoBas 10Jis BelIecTBa B pacTBOpe. XMMHUYECKHE CBOMCTBA BOABI. OCHOBaHUS.
Pose pacTBOpOB B mpupoOJAE U B KU3HU 4YeJIOBEKA. KpyroBOpOT BOJIBI B PUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranmyeckux coeauHenuil. Oxcuapl. Knaccudukaims
OKCUJIOB:  cojieoOpa3zyronue  (OCHOBHBIE, KHUCIOTHbIE, am{pOTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcujgoB. Du3znyeckue W XUMHUYECKUE
CBOWCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanus. Krnaccupukanuss oOcHOBaHMW: WIENOYM W HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkinatypa ocHoBaHuil. Pu3nyecKkue M XUMHUUYECKHE CBOKCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kuciot. @usnueckue u
XAMHUYECKUE CBOWCTBA KUCIOT. Pan aktuBHoctn MetauioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHknatypa coneil. @u3nueckue 1 XMMHYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.
['eHeTnueckas CBsA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepuUMeHm

KaueCTBEHHOE OTIPEJICIICHUE COJIEP)KaHMS KHUCIOpoaa B BO3AyXe, MOTyUCHHUE,
coOupaHue, pacmo3HaBaHWE M W3YYCHUE CBOWCTB KHCIIOpOJa, HAOMIOACHUE
B3aMMOJICUCTBUSL BEIIECTB C KHUCIOPOJOM H YCJIOBHS BO3HUKHOBEHUS U
MpeKpalleHus ropeHus (1moskapa), 03HaKOMIICHHE ¢ 00pa3IiaMy OKCHIOB U OITHCaHUE
WX CBOKMCTB, MOTydeHHUE, COOMpaHue, paclio3HaBaHUE M U3YYCHHUE CBOMCTB BOJIOPOIa
(ropenue), B3aumojaeiicTBue Bojoporaa ¢ okcuaoMm Meau (1)  (Bo3MOxkHO
WCITOJIb30BAaHUE BUICOMATEPUAIIOB), HAOIIOIeHHEe 00Pa3IloB BEIIECTB KOJINYECTBOM
1 ™Monb, ucciaegoBaHME OCOOCHHOCTEH pAacTBOPEHHUS BEIIECTB C Pa3IMYHOU
pPacTBOPUMOCTBIO, IMPUTOTOBIIEHUE PACTBOPOB C OMNPEAECIEHHON MACCOBOW HOJIEH
pPacTBOPEHHOTO BEINECTBA, B3aMMOJICHCTBHE BOJbI C MeTallaMH (HaTpHEM U



KaJIbMeM) (BO3MOXHO HCIIOJb30BAaHHE BUJEOMATEPHAIIOB), HCCIEIOBAHUE
00pa3I0B HEOPTaHMYECKHUX BEIIECTB Pa3INUHbIX KJIACCOB, HAOIIOICHUE H3MEHEHHS
OKpacCKH UHINKATOPOB B pACTBOPAX KHUCJIOT U IIEJIIOYEN, U3yUEHUE B3aUMOACHCTBUS
okcuga meau (II) ¢ pacTBopoM cepHOU KHUCIOTHI, KUCIOT C METaIaMU, PEaKIIHii
HEWUTpaIu3aluy, ITOJIYyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO
MeTaJljIa IPYTUM U3 PacTBOpa COJIM, PELIEHUE DKCIIEPUMEHTAIBHBIX 33J1a4 110 TEME
«BaxHeiine KJIacchl HEOPTraHUYECKUX COCTUHEHUIN.

Ilepuonuueckui 3axkoH U Ilepuoamyeckass cucreMa XMMHYECKHX
yiemMenToB JI. U. MenneneeBa. CrpoeHne aToMoB. XHUMHYECKasi CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MONBITKM KIACCU(PUKALMH XUMHUYECKUX 3i1eMeHTOB. [loHsiTHE O
IPYIIax CXOAHBIX 3JEMEHTOB (ILEJOYHBIE M IIEJIOYHO3EMEIbHBIE METAILIbL,
rajJloreHbl, THEPTHBIE Ia3bl). DJIEMEHTHI, KOTOpble 00pa3yroT aM(OTEPHbIE OKCHUIbI
Y TUJIPOKCHIBI.

[lepnognueckuit 3akoH. [leproanyueckas cucTeMa XUMUYECKHUX 3JIEMEHTOB [l
U. Menneneesa. Koporkonepuonas u AimHHonepuoaHas ¢popmsl [lepuoanueckoit
cucreMbl xumuyeckux osnemeHtoB JI. M. Menneneesa. Ilepuoasl M Ipyniibl.
PuU3NYECKANA CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPHUO/IA U IPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX siaep. M3oTomnbl. DnekTpoHbl. CTpoeHue
JJIEKTPOHHBIX ~ 000JIOYEK aToMOB TMepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
[lepnogmueckonn cucremnl . M. MenneneeBa. XapakTepUCTHKAa XUMHYECKOTO
3JIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoint cucreme . . Menneneena.

3aKOHOMEPHOCTH H3MEHEHUsl pajuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IPyIIaM U NEpUoJaMm.

3nauenue [lepuoanyeckoro 3akoHa u [leprnoanveckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTHs Hayku W npaktuku. JI. M. MenneneeB — y4€HbIA U
IpaKIaHUH.

Xumuueckas cBA3b. KoBajeHTHas (mojdsipHass M HENOJSpHas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKUCIUTEIBHO--BOCCTAHOBHUTEIBHBIE peaKkuuu.
[Ipouecchl OKMCIEHUS U BOCCTAHOBJIEHNS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm: U3y4eHUE OOPaA3IOB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aWMOJICHCTBUE THUJPOKCHAA IIMHKA C pacTBOpaMU KHCJIOT U
1iejIo4ueld, MPOBEJICHUE OIbITOB, WIUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUM (TOPEHUE, peaKIIu1 Pa3I0KEHHUs, COCTMHEHMUS ).

Mexcnpeomemmnoie ceasu

Peanuzanusi MeXOpeIMETHBIX CBSI3€M MpH HM3yYeHUHM XUMHUU B 8 Kilacce
OCYIIECTBIISIETCS. 4epe3 MCIOJb30BaHUE KaK OOIMX €CTECTBEHHO--HAYYHBIX



NOHATUH, TaK W MOHATUMN, SBISIOMIMXCA CUCTEMHBIMH JUISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEHHO--HAayYHbIE TOHATHUS: HAyYHBIM (QakT, TUIIOTE3a, TEOpHUs,
3aKOH, AaHalIW3, CHUHTE3, KJIacCu(pUKALUi, TMEePUOJUYHOCTh, HAOIIOJACHHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHUE.

®duszrka: MmaTepus, aToM, dJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOMBI,
PaAMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUYECKUWA 3apsiji, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEIIECTBA, Tra3, (U3MYECKUE BEIUYUHBI, €IUHULBI
U3MEPEHHUsI, KOCMOC, TUTAaHETHI, 3B€3b1, CoNHIIe.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaJIbl, TOPHBIE TOPOABI, TIOJIE3HBIE
MCKONAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KVIACC BewecTBo M XUMHYECKas peaKMs

[lepnognueckuit 3akoH. [leproanueckas cuCTeMa XMMUYECKUX JIEMEHTOB /.
N. MengeneeBa. CtpoeHue atoMoOB. 3aKOHOMEPHOCTM B H3MEHEHUHM CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOI0B, KAIHS, KAIBIHA U UX COCAUHEHUI
B COOTBETCTBHH C ITOJIOKEHHUEM AJIEMEHTOB B [leproanyeckoii cucTeMe U CTpOEHUEM
UX aTOMOB.

Crpoenue BemiecTBa: BUIbI XUMUYECKOM CBSI3U. THIIBI KPUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THNA KPUCTALIMYECKOW PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIAaTypa HEOPraHMYECKUX BELIECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PA3JUYHBIM KJIacCaM HEOPraHUYECKUX
COEJIMHEHUI, TEHETUUECKasl CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUeCKUX peakiuil Mo pa3InyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKlMU BELIECTB, MO TEIIOBOMY 3(ddexTy, Mo
WU3MEHEHUIO CTENEHEH OKHUCICHHS] XMMUYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTanu3aropa). JK30- U SHIOTEPMUUYECKHE PEAKIMH, TEPMOXUMUUYECKUE
YpaBHEHUS.

[TonsiTue o ckopoctu Xumuueckoud peakuuu. Ilonarne 006 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusX. [IoHsITHE O TOMOTE€HHBIX U T'€TePOTrCHHbIX
peakuusx. [lonarue o karanusze. [lonsaTre 0 xumuueckoM paBHOBeCUU. DaKTOPHI,
BIMSIOIINE HA CKOPOCTh XHUMHUYECKOM pEAKUUMU U IOJIOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCITUTETbHO-BOCCTAHOBUTEIILHBIC ~ PEAKIMH,  JJIGKTPOHHBIM  OayaHc
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIIBHOW  PEaKITUH. CocraBneHue  ypaBHEHUU
OKHUCJIUTEIIbHO--BOCCTAHOBUTENIbHBIX ~ PEaKIUid C  HCIOJIB30BAHMEM  METO/a
AIIEKTPOHHOTO OajaHca.



Teopust 3NEKTPOTUTUYECKON AUCCOLUALIMU. DIEKTPOIUTHI U HEAJICKTPOJIUTHI.
Katnonsl, annoHbl. MexaHu3M JIHCCOIMAIIMM BEUIECTB C PA3JIWYHBIMM BUIAAMHU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHBIE U C1a0ble SJIEKTPOIUTHI.

Peakruu noHHOTO OOMEHa. Y CIIOBUS MPOTEKaHUS PEaKIMii HOHHOTO OOMeHa,
MOJHBIE M COKpAlIEHHbIE HWOHHBIE ypaBHEHHs peakuuil. CBOWMCTBAa KHUCIOT,
OCHOBAHMM U COJIEH B CBETE MPEJCTABICHUIN 00 AIEKTPOIUTHUECKON TUCCOIUAIIY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpOIH3E CONEl.

Xumuueckuii IKcnepumenm:. O3HAKOMIICHUE C MOJEISIMH KPUCTAJUIMYECKUX
PEETOK HEOPTaHUYECKHUX BEIIECTB — METAIIOB M HEMETAJUIOB (Tpadura u anMasa),
CJIIOHBIX BEIECTB (XJOpUJA HATpHs), HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOM peaklud OT BO3JCHCTBHUS pPa3IUYHBIX (HAaKTOPOB, HCCIEAOBAHNE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, MPOIECCAa IUCCOLUUALUU KHUCIOT,
miesouei U cojieil (BO3MOXHO HCIIOJIb30BAaHWE BUJEO MAaTEpHUANIOB), MPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIOIIUX MPU3HAKK TMPOTEKAHUS pPEaKlUuid MOHHOrO0 OOMeHa
(oOpazoBaHue ocajka, BbIJEJICHUE Tra3a, oOOpa3oBaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUI
(ropeHue, peakluy pa3joXKeHHs, COCAUHEHHUs), PACIIO3HABAHUE HEOPIaHUYECKUX
BEIIECTB C I[OMOIIIO KAYECTBEHHBIX pPEAKIMA HAa HWOHBI, pEUICHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTaJusibl 1 MX COeIMHEHUS

OO6mast xapakTepucTuka TaoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PpU3UUEeCKHe CBOWCTBA MPOCTHIX
BEILIECTB — raJIOT€HOB. XMMHUYECKHE CBOCTBA HA TpUMeEpE XJiopa (B3auMOICCTBUE
C MeTajulaMH, HeMeTajulaMH, Iuesodamu). XiopoBogopoxa. ConsiHas KUCIOTa,
XMMHWYECKUE CBOMCTBA, IMOJNy4YeHHUE, NpuMeHeHue. JlelicTBue Xxjopa u
XJIOPOBOAOPOJa HA OPraHM3M 4YelIoBeKa. BaskHelme XIopuabl U UX HAXOXKICHUE B
pUpoJe.

O6mast xapaktepuctuka 37MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTENEeHU OokucieHus. CTpoeHue U (PU3MUECKHe CBOICTBa
MPOCTHIX BEILIECTB — KUCIOPOA U CEPHI. AJIIOTPOIHbIE MOAU(PUKALUY KACIOPOAa U
cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOMA, CTPOCHHE, (PU3UYECKHE H
XUMHUYECKUe CBOMCTBA. OKCUIBI CEpbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, GU3nyecKkrue 1 XMMUYECKHe CBOMCTBa (001IMe KaK MpeCTaBUTENS
KJlacca KUCHOT U crneruduyeckue). XUMUYECKUE pPEaKIUH, JIekKallue B OCHOBE
MIPOMBITIUICHHOTO CIoco0a TMOJMyYeHUs CEepHOW KHUCIOTHL. lIpuMeHeHue cepHoit
kucioTel. CoONMM CEepHOM KUCIOTHI, KaueCTBEHHAs peakius Ha Cyiab}ar-uoH.
Haxoxnaenue ceppl U €€ COCIMHEHHUM B IIpUpPOAE. XHUMHUYECKOE 3arpsi3HEHUE



OKpYXAaIoIllel Cpeabl COEIHMHEHHSIMHU Cepbl (KUCIOTHBIE [IOXKAM, 3arpsA3HEHHUE
BO3/IyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIIICHHS.

OOmast xapakTepucThKa 371eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTENEHH OKUCICHHs. A30T, pacIpOCTpaHEHHUE B MPUPO/IE,
¢u3nveckne u XuMu4eckue cBoiictsa. KpyroBopor azora B npupojie. AMMHUAK, €T0
¢u3nveckne U XMMUYECKHE CBOWCTBA, MOIydYeHue U npuMeHenne. Con aMMOHUS,
uX pU3NYECKUE U XMMHUECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KUCJIOTa, €€ MOIy4YeHHe, (PU3NYECKUE U XUMUYECKUE
cBolicTBa (0OmIMe Kak MpPEJCTaBUTENA Kiacca KHUCIOT W crhenuduyeckue).
Hcnonp30BaHne HUTPATOB U COJICH aMMOHUS B KaU€CTBE MUHEPAIbHBIX YAOOPEHHIA.
XUMUYECKOE 3arps3HEHNE OKPY>KAIOIIEH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
TOXKIM, 3arps3HEHHE BO3[yXa, MOYBHl M BOJOEMOB). Docdop, amIoTpOmHbIE
moaudukanuu docdopa, puznueckue u xumuueckue cpoictra. Oxcup dochopa
(V) n ¢docdopnas kucinora, pusMueckre U XUMUUYECKHE CBOMCTBA, MOJIyYEHUE.
Hcnonb3oBanue (pochaTtoB B KaUeCTBE MUHEPATBHBIX YAOOPEHUH.

OoOmas xapakrepuctuka 3yeMeHToB [VA-rpynmnbl. OcoOEHHOCTH CTPOEHHMS
aTOMOB, XapaKTEpPHbIE CTENIEHN OKUCIICHHS. Y TIEpO/l, aJUIOTPOIHbIE MOIU(DHUKALUHY,
pacnpocTpaHeHue B MpUpoae, GU3NUYECKUE U XUMUYECKUE CBOMCTBA. AJcCOpOUus.
Kpyrosopor yraepoga B mnpupone. Oxkcuasl yriaepoja, HUX (U3HYECKUE U
XUMHUYECKUE CBOKCTBA, IEHCTBHUE HA )KUBbIE OPraHU3MBI, IIOJIy4EHUE U IPUMEHEHUE.
DKoJIorHYecKre MpoOJIeMbl, CBsi3aHHbIE C okcuaom yriepona (IV), rumoresa
rJI00JIBHOTO MOTEIJICHUS! KJIIMMAaTa, MAapHUKOBBIA d(PPeKT. YTrolbHas KUCIOTA U €€
CONM, MX (PU3NYECKHE W XUMHUYECKHE CBOMCTBa, MOJIy4YeHHE M HpPUMEHEHUE.
KauecTtBenHas peakuusi Ha kapOoHaT-UOHBI. Vcnonp3oBaHue kapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO0351CTBE.

[TepBoHayanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSX
yriaepoaa (MeTaH, 3TaH, STHJIEH, alleTUJIEH, 3TaHOJI, TJIMLEPHUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MNPUPOIHBIA Ta3, HEDTH),
IPOAYKThl UX mnepepaboTku (O€H3MH), WX pOJib B OBITY W IPOMBIIICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKN Ba)KHBIX BEIIECTBAX: KUPAX, OeliKax, yriaeBoJax — U X
poiiM B OKM3HM 4eJoOBeKa. MarepualbHOE€ €AMHCTBO OPraHUYeCcKHX U
HEOPTraHWYECKUX COEIMHEHUN.

Kpemunii, ero ¢usmyeckue ¥ XUMUYECKHE CBOICTBA, TMOJYYCHHE U
npuMmeHnenne. CoequHeHus: KpeMHUs B ipupoe. OO1ue npeacTaBieHus: 00 OKcue
kpemaust (IV) u kpemuueBoit kuciore. CUIUKaThl, UX UCIIOJIb30BaHUE B OBITY, B
MPOMBIIIUICHHOCTH. Ba)kHelme CTpouTeNbHbIE MaTepHalbl: KepaMuKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eroH. I[IpobGiaeMbl 0Oe30macHOTO  MCIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HHU.



Xumuueckuii ykcnepumenm: M3ydeHrue oOpa3iioB HEOPraHUYECKUX BEILIECTB,
CBOMCTB COJISTHOM KHUCJIOTHI, IPOBEJICHUE KaU€CTBEHHBIX PEAKIINI Ha XJIOPHUI-UOHBI
¥ HaOJIOJIEHUE MPU3HAKOB MX MPOTEKAHHUS, OMBITHI, OTpaxkaroniue (pusndeckue u
XUMHUYECKHUE CBOMCTBA TaJIOTEHOB M MX COCIMHEHHHA (BO3MOXKHO HCIOJb30BaHUE
BHUJICOMATEPUAIIOB), O3HAKOMJICHHE C 0O0pa3laMu XJIOPUIOB (TaJOreHUJIOB),
O3HAKOMJICHUE ¢ 00pasmamMu Cepbl U €€ COeAMHEHUSIMHU (BO3MOXKHO MCTIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOACHHUE Tpoliecca OOYTIIMBAaHUS caxapa MOoJ JACUCTBHEM
KOHIIEHTPUPOBAHHOMW  CEPHOM  KHUCIOTBHI, M3yYE€HHE XHUMUYECKHX CBOMICTB
pa30aBIEHHON CEpHOW KHCJIOTHI, TIPOBEJICHWE KAuyeCTBEHHOW pEaKkIuyu Ha
cynb(aTHoH ¥ HaONIOJCHUE TpPU3HAKA €€ TPOTEKaHWs, O3HAKOMIICHHUE C
dbu3nyeckuMu CBOMCTBaMHM a3oTa, (ochopa M uX coeAUHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE  BHUJIEOMATEpHANIOB), oOpa3mamMu a30THBIX U (ochopHbIx
ya00peHuit, mojiydeHue, coOupaHue, pacno3HaBaHuE U U3y4eHHUE CBOMCTB aMMHaKa,
MPOBEJICHUE KAaUECTBEHHBIX PEAKIIUA Ha MOH aMMOHUS U (pocdaT-uoH U U3ydeHUE
MPU3HAKOB KX MPOTEKAaHUs, B3aMMOJECHCTBUE KOHIIEHTPUPOBAHHOM a30THOMN
KHUCIIOTBI C MeNbI0 (BO3MOKHO HCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), H3YYCHUE
MoJIeIel KpUCTAINTMYECKUX PEIIETOK aiMasza, rpadurta, QyssiepeHa, 03HaKOMJICHUE
C TIPOIIECCOM aJCcOpOLMKU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHUBOrasa, MOJy4eHHE, COOMpaHHe, PaCliO3HABAHUE U W3Y4YEHUE
CBOMCTB YIJICKMCIIOTO Tra3a, MPOBEACHUE KAaYeCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl U W3YyYCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJICHUE C
MPOAYKIIUEH CUITMKATHON MPOMBIIIJIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4
110 TeMe «BakHenIre HeMeTaulbl U UX COCIUHECHUSY.

MeTa/ibl 1 MX COeIMHEHU S

OO6m1as xapakTepUCTUKAa XUMUUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxkeHuss B Ilepuomnueckon cucremMe xumuueckux osnemeHto JI. U.
MenneneeBa u crpoeHuss aroMoB. CTpoeHre MeTaioB. MeTtainueckas CBsI3b U
METAUIMYECKAsT ~ KPUCTAUIMYECKAs]  pEIIETKa.  OJNEKTPOXUMHUYECKUH  pAX
HaIpspKeHU MeTaioB. PU3nyYecKkre U XUMHUYECKHE CBOMCTBA MeTauioB. O0uue
CIOCOOBI TOMy4YeHUs: MeTauioB. [loHSTHE O KOPPO3UM METAJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBbl (CTalb, YyTryH, JIOPATIOMUHUNA, OpOH3a)
U UX IPUMEHEHHE B OBITY U MPOMBIIICHHOCTH.

[Ilenounsie MeTaiuibl: MOJIOXKEHUE B llepmognueckon cucTEME XMMUYECKUX
sanemeHntoB . 1. MenaeneeBa, CTpo€HHE MX aTOMOB, HAaXOXJICHUE B MPUPOJE.
dusznyecKkue U XMMUUYECKHUE CBOMCTBA (Ha mpumMepe HATpust U Kaius). OKCUAbI U
TUJIPOKCHUABI HATPUS U Kanusl. [[puMeHeHue 1eI0YHBIX METAIIJIOB U UX COCIMHEHMUIA.

[[lemoyHO3EeMENBHBIE METAUIBI MAarHui W KaJblMK: IIOJIOKECHUE B
[Tepuoanueckon cucreMe xumuueckux 3eMeHToB J[. 1. MeHnaeneeBa, CTpoeHUe ux



aTOMOB, HaXOXJeHue B npupojae. dusndyeckne 1 XMUMUYECKUE CBOMCTBA MarHus
KaJbIusl. BaxkHeilre coeuHeHus Kanblus (OKCH, TUAPOKCHU, comu). ZKECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AJOMUHHUI: TTON0)KeHne B [leproinueckoil cucteMe XMMUYECKUX JIIEMEHTOB
J. . MenneneeBa, ctpoeHne aroMa, HaxoxiacHue B npupoac. dusznueckue u
XUMHUYECKHE CBOMCTBA allfOMUHUA. AM(OTEpHBbIE CBOMCTBA OKCHIA U THIPOKCH]A
ATFIOMHUHUSL.

Kenezo: nosoxenue B [leppoandyeckor cucreMe XuMHYECKUX 3JIEMEHTOB /l.
N. MenneneeBa, CTpOCHME aToOMa, HaxokaeHue B mpupoxae. Ddusznueckue u
XUMHUYECKUE CBOMCTBA xene3a. OKcuibl, rTuapoKcuabl U conu xenesa (I1) u sxenesa
(IIT), mx cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHWE C 00pa3laMyd METaUIOB M CIUIABOB, MX (PU3HUUECKUMU
CBOMCTBAMH, M3YYEHHE  PE3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BaHUE BUJEOMATEPHAIIOB), OCOOEHHOCTEW B3aUMOJEUCTBUS OKCHJA
KaJblIUg U HATpusi C BOJAOW (BO3MOXHO HCIIOJIb30BAaHUE BHICOMATEPUATIOB),
UCCJIEIOBAHUE CBOWCTB KECTKOW BOBI, MPOLIECCA TOPEHUS XKeje3a B KHUCIOPOIE
(BO3MOXXHO  HCIOJB30BAHHE  BUIAEOMATEPUATIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEAKIIM HAa MOHBI: MATHUS, KaJbIWs, AIIOMUHUS, IIUHKA, skerne3a (11)
u xeneza (III), mequ (II), HaGmroMEHUE U ONMKMCAHUE MPOIECCOB OKpaIlMBaHUS
IUIJAMEHU HWOHAMHU HaTpHsl, Kaiusg © Kaiblus (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIEA0BaHIE aM(POTEPHBIX CBOMCTB T'MAPOKCHUIA ATIOMUHUS U
TUAPOKCUIA [IMHKA, PEIICHUE 3KCIIEPUMEHTANbHBIX 33/1ad 1o TeMme «Baxnelme
METaJUIbl U X COCAUHEHUS.

XHUMHUS M OKpPY:KaoUias cpeaa

BemecTtBa n Marepuasibl B ITOBCEIHEBHOM >KM3HM YENIOBEKa. be3omacHoe
WCITIOJIb30BAaHUE BEIIECTB M XMMUUYECKUX peakiuil B ObITy. [lepBas momoib mpu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arpsA3HEHUE OKpY’Kawllel cpenbl (mpelneiabHas IOMyCTUMAs
KOHIIeHTpaIus BemecTs, ganee — [1JIK). Ponb xumuu B pemieHun 3KOJIOTUYECKUX
pooIem.

Xumuueckuii IKCnepumMeHm:

H3y4eHHe 00pa3loB MaTEpUaIoB (CTEKIIO, CTUIABbI METAJIOB, MOJUMEPHbIC
MaTepualbl).

Mesicnpeomemmnuie céasu

Peanuzanusi MeXOpeAMETHBIX CBS3€H NPU M3YYEHMH XUMHUH B 9 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHHE KaK OOLMX €CTeCTBEHHO-HAYYHBIX



NOHATUH, TaK W MOHATUMN, SBISIOMIMXCA CUCTEMHBIMH JUISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOT'0 LIMKIIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHSTHS: HAay4dHbIM (DakT, TMIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KilacCU(UKaIMs, MEePUOJUYHOCTb, HAOIIOJCHHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEIb, SBJICHUE, IapHUKOBBIMI
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

®dusuka: MmaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PaaMOaKTUBHOCTD, MOJIEKYa, ANEKTPUUYECKUI 3aps, IIPOBOJHUKH,
HOJYIPOBOJHUKHY, JUIEKTPUKH, (POTOINIEMEHT, BELIECTBO, TEJ0, OOBEM,
arperaTHoOe COCTOSIHME BEILECTBA, I'a3, paCTBOP, PpACTBOPUMOCTD, KPUCTAIIINYECKAS
pemérka, CIulaBbl, (PU3NYECKUE BEJIMYMHBI, €IAUHUIBI U3MEPEHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorus: ¢orocunTes, AbixaHue, Ouochepa, IKOCUCTEMA, MUHEPAIbHBIE
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpAIIbl, TOPHBIE TOPOAbI, TIOJIE3HBIE
MCKOIIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yNbTaTbl OCBOEHHS MIPOrpaMMbl OCHOBHOIO  OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOY4YEHHs] XUMHUHM B €AUHCTBE y4E€OHOW U
BOCIIMTATEIbHON AESITEIbHOCTH B COOTBETCTBUM C TPAJAULIMOHHBIMU POCCUICKUMU
COLIMOKYJIBTYPHBIMH M JTyXOBHO-HPaBCTBEHHBIMU IEHHOCTSAMHU, TPHUHATHIMU B
o0IIecTBE NpaBWIAMU M HOpPMaMM IIOBEIEHUS M CIIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALINN O0yYaOIIUXCSl.

JIM4HOCTHBIE ~ pPE3yJbTaTbl  OTPA)XarOT  TOTOBHOCTh  OOy4YaroIIUXCs
PYKOBOJICTBOBATBbCSI CHUCTEMOW  IO3UTHBHBIX LEHHOCTHBIX OpUEHTAUUHd U
pacHIMpeHre ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) NaTPHOTHYECKOTr0 BOCHHUTAHMS. IICHHOCTHOIO  OTHONICHHS K
OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY M HAyYHOMY HACIIEIUIO,
MOHUMAHUsI 3HAYCHUS XMMHUYECKOW HAyKH B JKM3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(pOpPMAIIMEH O MEepPEAOBbIX JOCTUKEHUSIX U
OTKPBITASIX MUPOBOM M OTEYECTBEHHOW XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAHUAX 00 YCTPOHCTBE MHpa U O0IIECTBA; 2) IPaskIaHCKOT0 BOCITUTAHUSI:

NPEACTABICHUS] O COLMAJIbHBIX HOpPMax W NpaBUJaX MEXIMYHOCTHBIX
OTHOIIEHUHN B KOJIJICKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HUCCIENOBATEIbCKOM, TBOPUECKOW M JOPYrMX  BHJAX
JeSATEeTbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM MAESATENBHOCTH IPHU
BBITIOJIHEHUHM YYEOHBIX, TO3HABATENbHBIX 3aJ]]a4, BBIMOJHEHUU XUMHUYECKUX
AKCTIIEPUMEHTOB, CO3JaHUN YUYE€OHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
Y B3aMOTIOMOIIIH B TIPOIIECCE ITON YueOHOM 1eSITETbHOCTH, TOTOBHOCTH OLICHUBATD
CBO€ IIOBEIACHUE U IIOCTYIIKM CBOMX TOBAPUIIEH C MO3ULMUU HPABCTBEHHBIX U
NPaBOBBIX HOPM C YYETOM OCO3HAHHUsS IMOCIEACTBUN TOCTYNKOB; 3) HEHHOCTH
HAYYHOI'0 TMO3HAHMSI. MHMPOBO33PEHUYECKHE TPEICTABICHUS O BEIIECTBE W
XAMHUYECKOUN PEaKIIMKU, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U COCTaBJSIONIME OCHOBY JJISI MOHMMAaHUs CYIIHOCTHM HAYyYHOW KAapTUHBI MHPA,
IpecTaBiIeHNst 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOJIbI, B3AUMOCBSI3AX
YeJI0BEKa C MPUPOJIHON CPENIOr, O POJIM XUMHUHU B TTIO3HAHUM 3TUX 3aKOHOMEPHOCTE;
MM03HABATEIbHBIE MOTUBBI, HAMPABICHHBIC HA TTOJYY€HUE HOBBIX 3HAHUH IO XUMHUH,
HEOOXoauMbIe IS OOBSICHEHHS HAOMIOJaeMbIX TIPOIIECCOB W  SIBJICHUH,
MO3HABATENIbHON, MH()POPMAIMOHHOM W YWUTATEIHCKOW KYJIbTYphl, B TOM YHUCIE
HaBBIKOB CaMOCTOSATEJIbHOM palbOThl C Y4e€OHBIMU TEKCTaMH, CIPABOYHOU
JUTEPaTypor, JOCTYNMHBIMM TEXHHUYECKUMH CPEICTBAaMU HH(POPMAITMOHHBIX



TEXHOJIOTHI; HHTEpeC K 00YUEHHUIO U TTIO3HAHUIO, TI0003HATETLHOCTh, TOTOBHOCTD U
CIIOCOOHOCTh K €amMOOOpa30oBaHUIO, TMPOCKTHOH W  HCCIEAOBATEIBCKOM
JEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpPaBJIICHHOCTH W YPOBHS OOy4YCHHS B
JaJIbHEHIIIEM;

4) ¢dopMupoBaHUsI KYJbTYPbI 310POBbSI. OCO3HAHWE IICHHOCTH YKH3HH,
OTBETCTBEHHOTO OTHOIIEHHUS] K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha 370pPOBBIM 00pa3
YKW3HU, OCO3HAHKE TIOCJICICTBUI U HEMPUATHE BPEIHBIX MPUBBIUEK (YHOTPEOICHUS
QJIKOTOJIS, HAPKOTHKOB, KYypEHHUs), HEOOXOJUMOCTH COOJIOCHUS TIPaBHUI
0e30MacHOCTH MpU OOpalIeHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M peajbHOM
KHU3HU, D) TPYIAOBOro BOCIHMTAHHUSI: MHTEPEC K MPAKTUYCCKOMY H3YUYCHHUIO
npodeccuii u Tpyaa pa3InIHOTO PO/Ia, YBOXKCHHUE K TPYAY B PE3ybTaTaM TPYI0BOI
JEATEIIbHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHS MPEIMETHBIX 3HAHUU IO
XUMHUH, OCO3HAHHBIM BBHIOOp WHAMBUAYATBLHON TPACKTOPUHU  IMPOJOKECHHUS
oOpa3oBaHUs C Y4E€TOM JIMYHOCTHBIX HWHTEPECOB U CIIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX HMHTEPECOB W MOTPEOHOCTEH, YCHNEMHON MpodecCHOHaIbHOM
JEATEIIbBHOCTH U Pa3BUTHUSI HEOOXOUMBIX YMEHUM, TOTOBHOCTh aJallTUPOBATHCS B
npodecCHOHABHON cpeaie; 6) IKOJOrHYecKOro BOCHHTAHMA: SKOJOTHYCCKH
11eJ1eco00pa3Hoe OTHOIIIEHUE K TPUPOJIe KaK UCTOYHUKY >KU3HU Ha 3eMJie, OCHOBE
e€ CylIeCTBOBaHUs, MOHMMAaHWE IIEHHOCTH 3J0pPOBOro M 0Oe30MacHoro oopasza
JKW3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DU3WYECKOMY U
MICUXUYECKOMY 3JI0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOCHUS MPaBUII 6€3011aCHOTO
MOBEJICHUS] MpU paboTe ¢ BEIIECTBAMU, a TAKXKE€ B CUTyalUsIX, YTPOKAIOIIUX
3I0POBBIO M KU3HM JIFOJEH; CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJy4yaeMble MpHU
M3YYEHUH XUMUH, JUIS PELICHUS 3a/1ad, CBSI3aHHBIX C OKPY>Kalollel MPUpOIHON
CpeloW, MJisi TOBBILIEHUS YPOBHS SKOJOTMYECKOM KYJIbTYPbl, OCO3HAHUS
I00aJbHOTO  XapakTepa »HSKOJOTHYECKHX TpoljieM W MyTell uX pernieHus
MOCPEACTBOM  METOJIOB ~ XUMHH, OKOJOTMYECKOTO  MBIIUJICHUS, YMEHUS
PYKOBOJICTBOBATbCSI UM B IIO3HABATEIIbHOM, KOMMYHHUKAaTUBHOW W COLIMAJIBHOU
MPaKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeaMETHBIX pe3yJbTaTOB BBIJACISIOT 3HAYUMBIE JIJIs
dbopMUpOBaHUSI MUPOBO33pEHHUS OOIIIEHAYYHbIE TOHATHUSA (3aKOH, TEOPHUsl, MPUHITHII,
rurnore3a, (¢akT, CHUCTEMa, TPOIECC, OKCIEPUMEHT U JpYyroe.), KOTOpbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITUX NPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IETOCTHOM
HAay4YHOW KapTHHE MHUpaA, U YHUBEpCAJIbHbIC yUeOHbIC NEeUCTBUS (TTO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIe OO0eCneuynBalOT (QopMUpoBaHUE



TOTOBHOCTA K CaMOCTOSTEIbHOMY TUIAHHPOBAHUIO M OCYIIECTBICHHUIO Yy4eOHOM
JIESITETbHOCTH.

Ilo3HaBaTe/ibHBIE YHHBEPCAJbHBIE YueOHbIE 1eiicTBUs ba3oBbie

JIOTHYECKHe 1eHCTBUSA:

YMEHHSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS IIPU OCBOCHUU
3HAHUW: PACKPBIBATh CMBIC] XMMHUYECKUX TMOHSTUH (BBIIEIATh UX XapaKTEPHbIC
MPU3HAKKU, YCTAHABJIMBATh B3aMMOCBS3b C JIPYTMMHU MOHSTHUSMH), WCIOJIb30BaTh
MOHATHUS 1J11 OOBSCHEHUSI OT/AENbHBIX (DAKTOB U SIBICHUH, BRIOUpATh OCHOBAHUA U
KpUTEpUU ISl KJacCU(UKAIIMM XMMHUYECKHX BELIECTB M XMMUYECKHX DPEaKIuu,
YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIE CBS3UM MEXAY OOBEKTAMHU HU3YUYECHUS,
CTPOUTH JIOTUUECKUE PACCYKJCHUS (MHIYKTUBHBIE, IETYKTUBHBIC, 110 AHAJIOTUH),
JI€TIaTh BBIBOJIBI M 3aKJIFOYEHHUS; YMEHHUE PUMEHSTH B IPOLIECCE TO3HAHMS TTOHATHUS
(mpeaMeTHbIE UM METalpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
UCIIOJb3YyEeMbIE€ B XUMHH, MPeoOpa3oBbIBaTh LIMPOKO MPUMEHSIEMbIE B XHUMHUU
MOJICJIbHBIE MPEJCTABICHUS — XMMUYECKUI 3HAK (CUMBOJI AJIEMEHTA), XUMHUYECKast
dbopMmyna W ypaBHEHHE XWUMHUYECKOW pEakuuu — TMPU PEIIeHUd Y4eOHO-
MMO3HABATEIbHBIX 33/1a4, ¢ YYETOM 3THUX MOJCIBHBIX MPEACTABICHUN BBISABIATH U
XapaKTepUu30BaTh CYIIECTBEHHbIC MPU3HAKU M3Yy4a€MbIX OOBEKTOB — XMMHUUYECKHUX
BEII[ECTB U XUMHUYECKUX PEaKIUid, BBISIBISATH 00IME 3aKOHOMEPHOCTH, TPUUUHHO-
CJIEACTBEHHBIE CBSA3U U IIPOTUBOPEYMS B U3YYAEMBIX IPOLIECCAX U SBJICHUSIX.

ba3oBble ucciienoBaTeIbCKHe 1eiiCTBUS:

YMEHHUE HWCIOJB30BaTh IMOCTABJICHHBIC BOMPOCHI B KAaueCTBE WHCTPYMEHTA
MO3HAHMS, a TAK)KEe B KAU€CTBE OCHOBBI JIJIT (POPMHUPOBAHUS THIIOTE3HI IO IIPOBEPKE
MPAaBWJIBHOCTH  BBICKA3bIBAGMBIX  CYXKJICHHH; TPUOOPETEHHWE  OMNbITa IO
IJIAHUPOBAHUIO, OpPTaHW3AMM W TIPOBEICHUIO YYCHHUYECKHX JKCIICPUMEHTOB,
yMeHHEe HaO0IaTh 32 XOJOM IPoIecca, CaMOCTOSTEIIBHO MPOTHO3MPOBATH €T0
pe3yabTar, GopMyIupoBaTh 0000IIEHHS M BEIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO
OTBbITa, HMCCJICAOBAHHUS, COCTAaBIATH OTUET O TpojelaHHOW padore. Pabora ¢
uHopMmanmei:

yMEHHE BBIOMpaTh, aHAJU3UPOBATh W HMHTEPHPETHPOBATH HH(POpPMAIHIO
Pa3IMYHBIX BUJIOB M (hOPM IIPEACTABICHHS, TIOJIy4aeMyI0 M3 Pa3HbIX NCTOYHHKOB
(HaygHO-TIOMyJIApHAs ~JUTEpaTypa XHMHYECKOTO COJICP)KaHHS, CIPaBOYHBIC
nocoOus, pecypcel VHTepHeTa), KPUTHYECKH OIICHHBATh NPOTHBOPCUYHMBYIO H
HEJI0OCTOBEPHYIO HH(OPMAIIHIO;

YMEHUE TPUMEHSATh Pa3IMYHbIE METOJBI M 3alpOChl MPHU IMMOUCKE M OTOOpE
uH(OpPMAIIMU M COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJMMBIX IS BBITOJTHCHHUSI
y4eOHBIX U TI03HABATENBHBIX 33/1a4u ONPEACIIEHHOTO TUIIA, MPUOOPETEHNE OTbITA B
0o0JaCTH  UCMOJIb30BaHUS  MH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,



OBJIaICHUE KYJbTYPOU aKTUBHOT'O MUCIOIb30BaHUS PA3JIMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY TpecTaBiIeHHUs] HHGOPMALIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJlayd  HECJIOXKHBIMU CXEMaMH, JHharpaMMaMy,
apyrumu  popmamu rpa@uKkd U MX KOMOMHALMSIMU; YMEHHE HCIOJIb30BaTh M
aHAIM3UPOBaTh B TIporiecce YYEOHOW M HCCIEAOBATEIBCKON EATeITLHOCTH
WH(OPMAITUIO O BIMSIHUHM MPOMBINIJIEHHOCTH, CETLCKOTO X035SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPY>KaIOIIe MPUPOTHOM CpeIbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS

YMEHUS 33]1aBaTh BOIIPOCHI (B X0/€ [uajiora v (Uiu) TMCKYCCUHU) IO CYIIECTBY
oOcyxmaemMol TeMbl, (OPMYIHPOBATh CBOU MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS TMPEJJIOKEHHOW 3aJaud; YMEHHUSI MPEJICTABIATh IMOJTYYEHHbIC
pe3ynbTaThl MO3HABATEIBHON NEATEIbHOCTH B YCTHBIX U NMUCHBMEHHBIX TEKCTaX;
JIeJIaTh MPE3EHTALUI0 PE3YJIbTATOB BBIMNOJHEHUS XUMHUYECKOTO HKCHEPUMEHTA
(JtabopaTopHOro OIbBITa, JaOOPATOPHOM pabOThl MO HCCIEJOBAHUIO CBOWCTB
BEILIECTB, Y4€OHOTO MPOEKTA); YMEHHS YU4€OHOTO COTPYIHUUECTBA CO CBEPCTHUKAMU
B COBMECTHOM MO3HABATEIbHOMN U UCCIEN0BATENBCKON NEATEIIBHOCTH MPU PEUICHUN
BO3HMKAIOIIMX TPOOJIEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COIIACOBAHMUS
no3uruii (00CyKaeHusi, OOMEH MHEHHUSIMU, «MO3TOBBIC IITYPMBbD», KOOPIUHAIIMS
COBMECTHBIX JICICTBHH, OIPEICIICHUE KPUTEPUEB MO OICHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryasiTuBHbIe yHUBEPCAJbHbIE YUeOHbIE IeliCTBUS:

YMEHHUE CaMOCTOSITENIbHO OMNpPENEsATh IEIN JEATeIbHOCTH, IUIaHUPOBATh,
OCYILECTBJISITh, KOHTPOJIMPOBATH M MPU HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO
NesTEeILHOCTD, BBIOMpaTh Hanbosee 3¢(HEeKTUBHBIE CIIOCOOBI PEIICHHS YUYEOHBIX U
MO3HABATENbHBIX 3a/1a4, CaMOCTOSITEJIbHO COCTAaBIIATh WU KOPPEKTUPOBATH
MPEUIOKEHHBIA  AJITOPUTM  JAEHUCTBUM TPU BBITOJHEHWUW 3aJaHUM C  YYETOM
MOJIYYEHUs] HOBBIX 3HAHUM 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUIX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asiBIICHHOW WEIU, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE1JIara€Mbl€ B YCIOBUU 3aJaHUMN.

IMPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeAMETHBIX pPE3yJbTATOB MO OCBOEHUIO 00S3aTEIBHOTO
COJIep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHO paboueid MporpaMmmoi,
BBIJICJISIFOT: OCBOCHHBIC OOYUYaIOIMMMHKCS HAy4YHbIC 3HAHWS, YMEHHSI U CIOCOOBI
JNeWcTBUH, crnermududeckue Uil NPEIAMETHOM 00JacTH  «XHUMHS», BB
JNEATCIBHOCTH MO  TMOJY4eHHUIO HOBOTO  3HAHWSA, €ro  HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YY€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOyuenus B 8 kijiacce npeaMeTHbIe pe3ysibTaTbl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX TOHSITHUN: aTOM, MOJIEKYJa,
XUMHUYECKANA 3IIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEIMHEHHH, MOJIIPHBIM O0BEM,
OKCHUJ, KHUCJIOTa, OCHOBAHHE, COJIb, 3JIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYECKasi peakius, Kiaccu(ukanus peakluil: peakiuu
COCIMHEHUSA, PEAaKUUU PAa3JIOKEHUSA, PEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, 9K30- ¥ SHAOTEPMHUUECKHUE PEAKIINH, TEIIOBOM 3((eKT peakiu,
PO aTOMa, JIEKTPOHHBIN CJI0W aTOMa, aTOMHasi OpOUTAalb, palyC aToMa,
XUMUYECKasl CBS3b, NOJISIPHAS U HEMOJISIPHAS KOBAJIEHTHAs CBSA3b, MOHHAA
CBS3b, WOH, KAaTHOH, AaHWOH, pPACTBOP, MaccoBas JOJIsI BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKHUX TMOHITHUH H
MPUMEHSThH 3TU NOHATHUA MPU ONMKUCAHUY BEIIECTB U UX MPEBPALICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIS COCTaBICHHS (HOPMYI
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHIL;

ONpPEIENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAUHEHUSX,
CTENEHb  OKHUCIEHUS  3JEMEHTOB B  OHMHApHBIX  COEIUHEHUSX,
IPUHAICKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCY COECIMHEHMU I10
dbopmynam, BHUJ XUMHUYECKOW CBA3M (KOBAJCHTHAasT M HWOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cMmbicn llepuognueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh TOHUMAHHE MEPUOANYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B llepromnueckoil cucreme,
3aKOHOB  COXpPAaHEHHS  MacChl  BEIIECTB, IOCTOSIHCTBA  COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YY€HUs, 3aKOHa ABOTajpo;

OMKCHIBATh M XapakTepu3oBaTh TabnuuHyio (opmy Ilepuomnyeckon
CUCTEMBbl XMMHYECKHX JJEMEHTOB: pa3inyaTh TMOHATUA «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», maneie u
OoJbllIe MEpPUOAbl, COOTHOCHUTH OOO3HAYEHUs, KOTOPbIE HUMEIOTCS B
tabnuie «llepuomuueckas cucrteMa XuMU4Yeckux odnemeHtoB J[. .
MengeneeBay C YUCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij Ajipa, 0011ee YKCIIO JIEKTPOHOB U
pacrpeereHue Ux Mo JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUYECKHE 3JIEMEHTbI, HEOPTaHUUYECKHE BEIECTBA,
XUMUYECKHE peakuuu (10 YMCIy M COCTaBy YYacTBYIOIIMX B peakUuu
BEIIECTB, M0 TETIOBOMY (D PeKTy);



XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB
Pa3JINYHBIX KJIACCOB, MOATBEPKAas ONMCAHUE TPUMEPAMH MOJIEKYIISAPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

IIPOrHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTM IIPOTEKaHUS XHMHUYECKHX IIPEBPALICHUN B
Pa3JINYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MaCCOBYIO JIOI0 XHMMHYECKOrOo »JJIeMeHTa 1o (opMysie COEIUHEHHUS,
MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKON pEaKIuu;

MPUMEHSATH OCHOBHBIC OTICPAIIMH MBICITUTEIILHOMN JESITEIbHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHHE, OOOOIIEHUEe, CHUCTEeMaTH3aIUIo0, KiacCUu(PUKaIIUIo,
BBISIBJICHUE TPUYUHHO--CIICJACTBEHHBIX CBA3EH — I M3y4YEHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIUH, EeCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUS — HAONIOACHUE, W3MEPCHHE, MOJICTUPOBAHHE, DKCIICPUMEHT
(peaJibHBINA U MBICIICHHBIN);

CJIEIOBATh MPaBUJIaM MOJb30BAHUS XUMUYECKOM MOCY 101 1 TaOOpaTOPHBIM
o0opyZ0oBaHUEM, a TakKe IMpaBUjiaM oOOpallleHusi C BeIlleCTBaMH B
COOTBETCTBHUM C HWHCTPYKIMSAMH 10 BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB TI0 TIOJIYICHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BolopoJila M KHUCJIOPOJIa), MPUTOTOBJICHUIO PACTBOPOB C OMpPEAEIEHHON
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATHh W NPOBOJWTH
XUMUYECKHAE IKCIIEPUMEHTHI MO0 PACcClO3HABAHWIO PACTBOPOB IIEIIOYCH WU
KHUCIIOT C TTOMOIIbI0 HHAUKATOPOB (JIakmyc, (heHon(pTaIenH, METUIOPAHK
U Jpyrue).

K xoniy oOydenus B 9 kijiacce npeaMeTHbIE Pe3yJIbTaThl Ha 0a30BOM ypOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHWYECKHX [MOHATHU: XUMWYECKUN
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKklusi, XUMUYECKasl CBs3b, TEIIOBON A dexT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  PACTBOpP,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, J3JIEKTPOJIUTHYECKAST IUCCOLMALMA, PEAKUUA HOHHOIO
oOMeHa, KaTaliu3aTop, XHWMHYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE pEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLNU,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKHCIIEHUE U BOCCTAHOBJICHUE, AJTIOTPOIIHNS,
am(pOTEepHOCTb, XUMHYECKas CBSI3b (koBaneHTHaH, WOHHAs,
MeTaJuInYecKas ), KpUCTANINYECKas PEeIETKA, KOPPO3Us METAIIIIOB, CILIABBI,



CKOPOCTh XMMHUYECKON peaklnu, MPeebHO AOMYCTUMAasi KOHIIEHTpaIus
ITJIK BemiecTBa;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHUYECKHUX TOHITHUH H
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
WCIIOJIP30BaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBJICHHS (HOPMYT
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIMIA;

ONPENIENATh BaJIGHTHOCTh U CTEIEHb OKUCICHUS] XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IMHEHMH 1o (opmyiiaM, BUJ XUMUYECKON
CBs3M (KOBaJCHTHas, WMOHHAs, MeETaUIMuecKasi) B HEOPraHUYECKUX
COEIMHEHUAX, 3apsAJ]l MOHA MO XUMHUYECKOU (popMyrie, XapakTep cpelbl B
BOJIHBIX PAacTBOpax HEOPTraHUYECKUX COCAMHEHUN, TUMN KPUCTALIUYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbichn llepuomnueckoro 3akona J[. W. MennaeneeBa u
JIEMOHCTPUPOBATh €ro IOHHMMAaHUE: OIHUCHIBATh W XapaKTepU30BaTh
tabnuunyio Gopmy Ilepuogmdeckoil cUCTEMbl XMMHUYECKUX DJIEMEHTOB:
paznuyaTh TOHATHUS «TJlaBHas mnoArpynna (A-rpymmna)» U «moOodHas
noarpynna (b-rpynmna)», mansie W OOJbIIME MEPHUOJLI, COOTHOCUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKON TabJIUIIE, C YUCITOBBIMU
XapaKTePUCTUKAMU CTPOCHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apan  sapa, oOliee YWCIo JJISKTPOHOB U PACHpEsesiCeHHE WX IO
AIIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHECHUU
CBOMCTB 3JIEMEHTOB M MX COCIMHEHUH B Mpejesax MallbIX MEepPUOJ0B U
[JIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIIy W COCTaBy YYaCTBYIOIIMX B PEaKIUU
BEIECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 U3MEHEHUIO CTEMEHEW OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIME U CHEHU(PUUECKUE XUMUYECKHUE
CBOMCTBAa TIPOCTBHIX M CJIOXKHBIX BEIIECTB, MOATBEPXKAas OMHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPAaBHEHHUS DJEKTPOJUTUYECKOM JMCCOIMAIMA  KHUCJIOT,
LIEJIOYEN U COJIEW, MIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKIHii, TMOATBEPKIAONINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IUYHBIX KJIACCOB,;

pacKpbIBaTh CYIIHOCTH  OKHCJIUTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ
MoCpeaACTBOM COCTABJIICHUA 3JICKTPOHHOI'O OajaHca dTHX peaKHHﬁ;



IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOXXHOCTH TPOTEKAaHUS XUMHUYECKHX TMPEBpAIllCHUH B Pa3InYHBIX
YCIIOBUSX;

BBIYUCIIATH OTHOCUTENBFHYIO MOJIEKYIJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa Mo (QopMyJe COEIUHEHUS,
MacCOBYIO JIOJTIO BEIIECTBA B pACTBOPE, MPOBOJUTH PACUETHI M0 YPABHEHHIO
XUMUYECKOHN peaKinm;

co0JII01aTh IPaBHJIA TOJIB30BAHUS XUMUYECKOM MOCYI0M U JTaOOpaTOPHBIM
o0OpylOBaHUEM, a TakKe IMpaBwia OOpalleHUuss C BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKLUHUSMHU TI0 BBIIIOJHEHUIO J1a0OpaTOPHBIX
XMUMUYECKHX OTIBITOB I10 MOJYYSHHUIO U COOMPAHUIO ra3000pa3HBIX BELIECTB
(aMMmaka M yTriaeKkHucIioro rasa);

IPOBOJUTD PEAKIINH, TIOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB pa3InYHbIX
BELIECTB: pAcHO3HaBaTh OIBITHBIM MYTEM XJIOpUA-, OpoMHUA-, HOIUI-,
kapOoHat-, (Qocdar-, cunukar-, cyinbdar-, THIAPOKCUA-HOHBI, KATUOHBI
AMMOHHUS W HMOHBI HM3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHATHh OCHOBHBIE OTIEPallU MBICIUTEIbHON AESITEILHOCTU — AaHATIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNEe, CUCTEMATU3AIIUIO, BHISBICHUE TPUYUHHO-
CIICJICTBEHHBIX CBA3CH — I M3y4eHUS CBOWMCTB BEIIECTB M XUMHYECKUX
peakuui, eCTECTBEHHO-HAyyHble€ METObl IO3HaHUs — HaOII0JCHHE,
U3MEpEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEasIbHBIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHMe pa3ieiioB U JuieKTpOHHbIE (U poBbIE)
n/n TeM IPOrpaMMbI Beero Kontpoubnbie IpakTuyeckue 00pa3oBaTe/bHbIE pecypchbl
padoThI padoTshI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUSA U Bub6mnorexa [JOK
11 NIPAKTHYECKON JCATEIbHOCTH S 2 https://m.edso00.ru/7f41837c
YyeJioBeKa
BeliectBa 1 XuMu4eckue bu6mmoreka [IOK
1.2 peakuuu 15 1 https://m.edso0.ru/7f41837c
Hroro mo pazueny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bosnyx. Kucnopoa. [lonsarue bubnmnoreka [JOK
2.1 00 okcugax 6 https://m.edsoo.ru/7f41837c
Bonopoa.llonstue o kucnorax bubnmoreka [JOK
2.2 U COJIIX 8 1 https://m.edso00.ru/7f41837c
Bona. PactBopsr. [lonsitue 06 bubnuotexa [JOK
2.3 OCHOBaHUX 5 1 1 https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCHI bubnuotexa [JOK
2.4 HEOPraHUYECKUX COCIMHEHUN 11 1 1 https://m.edso0.ru/7f41837c
Wroro no pazueny 30
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Pasnen 3. llepnoanueckuii 3axkoH u [lepuognueckas cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHne aToMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema Bu6nmorexa [IOK
3.1 XUMHUYECKUX 3jieMeHToB J[. 1. ! https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHYECKASA CBI3b.
bubmuorexa [JOK
3.2 OxucutensHo- 8 1 https://m.eds00.ru/7f41837c
BOCCTaHOBUTEJIbHBIC PEAKIIMH
bubnnoreka IIOK
Hroro mo paszermy 15 https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
PesepsHoe Bpems 3 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME 68 4
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9 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aesioB 1 TeM (undposrre)
Ne i/ 00pasoBaTebHbIC
NMPOrpaMmblI Konrtpoabnbie | IIpakTnueckue
Bcero pecypchl
padoThI padoTshI
Pa3zgea 1. BemecTBO M XUMHYeCKHEe peaKkul
[ToBTOpEeHue U yriaydiieHne 3HaHu| bubnuoreka [IOK
11 OCHOBHBIX pa3/eoB Kypca 8 Kiacca 5 1 https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubmmoreka [JOK
1.2 peaKkuuit 4 https://m.edso00.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bu6nmorexa LIOK
13 XUMHUYECKUE PEAKIINM B PACTBOpAx 8 1 1 https://m.eds00.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
OO0mas XxapakTepruCcTUKa XUMHIECKIX bubnuoteka [JOK
2.1 anemeHToB VIIA-rpynmsl. ["anorenst 4 1 https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
29 snemenToB VIA-rpynmbl. Cepa u eé 6 bu6miorexa [IOK
COCTMHEHNS https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKa XUMUYECKUX
23 sneMeHToB VA-rpynmsl. A30T, hocdop u ux 7 1 budmiorexa [IOK
COCTMHEHNS https://m.edso0o.ru/7f41a636
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OO01mas XxapakTepUCTHKA XUMUIECKUX

bubnunorexa LIOK

2.4 aneMeHToB IVA-rpynnsl. Yriepon u 8 :
KPEMHHUI 1 UX COETHHEHHS https://m.edso0.ru/7f41a636
Wroro no pazueny 25
Pa3znen 3. MeTali1bl H HX COeAMHEHUA
. bubnuoreka [IOK
3.1 Obuwe cpoiicTBa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
. bubnuoreka [IOK
3.2 Baxxuelme MeTaibl 1 UX COSTUHEHUS 16 https://m.edso0.ru/7f41a636
Hroro no paszneny 20
Pa3nes 4. Xumus n okpy:kawmasi cpeaa
bu6mmoteka IIOK
4.1 BemectBa 1 Matepuansl B )KM3HU YEJIOBEKA 3 https://m.eds00.ru/7f41a636
Hroro 1o pasneny 3
but6mmoreka [IOK
PesepsHoe Bpems 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE INTAHUPOBAHHUE 8 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
e Jlara uudgposbie
Tema ypoka o0pa3oBaTe/ibHbIE
n/n Kontpoasnbie | IlpakTuyeckue | u3ydeHust
Bcero pecypchl
padoThI padoThI
IIpeamer xumun. Poiap XMMUU B KU3HA bu6mmoreka [IOK
1 yeJjjoBeka. Tesa U BelecTsa 1 0 0 https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 IlonsiTve 0 MeTO/IaX MO3HAHUS B XUMUHU 1 0 0 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
paboThl B 1a00paToOpun U NPUEMBI Bu6moreka [[OK
3 oOpanieHus ¢ 1abopaToOPHBIM . 0 1 https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
YucTtsie BemecTBa 1 cMecH. CriocoObl bubmuorexa [JOK
4 paszaenenus cMecen 1 0 0 https://m.edsoo.ru/ff0d26ca

[TpakTruyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 0 1
OYHUCTKHU NTOBApEHHOW COJIN)»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d28c8

bubmuorexa [JOK

6 ATOMBI 1 MOJIEKYJIBI 1 0 0 https://m.edsoo.ru/ff0d2a6c
XUMHYECKHE DJIEMEHTBI. 3HAKH bu6mmorexa [IOK

! (CHMBOJIBI) XHUMUYECKUX DJIEMEHTOB 1 0 0 https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK

8 IIpocThie U ClIOKHBIE BEIIECTBA 1 0 0 https://m.edso0.ru/ffod2a6e
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bu6mmoreka [IOK

J ATOMHO-MOJICKYJIPHOC YICHHE https://m.edsoo.ru/ff0d2d50
3aKOH MTOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumudeckas popmysa. BageHTHOCT bubuorexa TIOK
ATOMOB XHUMHUECKHX 2IEMEHTOR https://m.edsoo.ru/ff0d2eae

1 OTtHocuTenbHAs aTOMHAs Macca. bubnnorexa [HOK
OTtHOCHUTEIBHAA MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBas 105151 XUMHYECKOTO bubnuorexa [JOK

12 JJIEMEHTA B COCIUHCHUH https://m.edsoo.ru/ff0d350c
KomuuaectBo BemecTBa. Moub. bu6mmorexka [IOK

13 MounspHas macca https://m.edso0.ru/ff0d5230
®duU3NYECKue U XUMUYECKHUE SIBJICHUS. bu6mmoreka [IOK

14 XHAMHYECKas peaKus https://m.edsoo.ru/ff0d37fa
IIpu3Haku U ycioBus MPOTEKAHUS bubnuoreka [IOK

15 XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
3aK0H COXpaHEHHUs MaCcChl BEIIECTB. bubnuotexa [JOK

16 XUMUYECKUE YPABHCHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konm4yecTa, Macchl

17 BEIIECTBA 110 YPABHEHHAM XMMHUUYECKUX bubmorexa [HOK
peaxuuit https://m.edso00.ru/ff0d5708
Knaccudukanus XuMu4eckux peakuui

18 (coenMHEHHSs, Pa3I0KEHHUS, bu6morexa [HOK

3aMeleHus, oOMeHa)

https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34

M. B. JJomoHOCOB —

19 y4uéHbIiaHIMKIONeAuCT. O600IIEHHE 1 but6morexa [IOK
CHCTeMATH3AIMS 3HAHMIA https://m.edsoo.ru/ff0d40c4

20 Kontponbnas padota Nel o teme bubmuorexa [JOK
«BelecTBa U XMMUUECKUE PEAKIIMNY https://m.edso0.ru/ff0d4290
Bo3nyx — cmecsk razos. Cocras bu6mmoreka [IOK

21 Bo3ayxa. Kucnopon — anemeHT u https://m.edsoo.ru/ff0d448e
npocrtoe BemectBo. O30H
OU3NYECKUE U XUMUYECKUE CBOMCTBA

22 KHCIIOpo/a (peaKkiuu OKUCIICHHMS, Bub6mmorexa IIOK
ropenwe). [lonsTHE 06 OKCHIAX https://m.edsoo.ru/ff0d4614
CriocoObl osTyyeHHs KUCIOpoAa B

23 1a6opaToOpPUK ¥ MPOMBIIILIEHHOCTH. bubsmorexa LIOK
TIpHMeHeHH e KUCIOPOaa https://m.edsoo.ru/ff0d497a
TennoBoit s ekt xumMuueckoit

o4 peaKIyu, TIOHSATHE O Bu6miorexa IIOK
TEPMOXMUMHUYECKOM YPaBHEHHH, IK30- U https://m.edso0.ru/ff0d4790
SHIOTEPMHUYECKUX PEAKIIUIX
Torunugo (HedTh, yroiab U METaH).

25 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro bubmuorexa TIOK
IPEJOTBPALLCHHS https://m.edsoo.ru/ff0d4c4a
[TpakTrueckas padota Ne 3 o Teme

26 «ITony4yenue U cOOMpPaHKEe KUCIOPOA, bu6morexa LHOK

W3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4ae2
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Bonopon — aneMeHT u npocroe

bubmuorexa [JOK

21 BellecTBo. HaxoxaeHue B npupojie https://m.edsoo.ru/ff0d4dd0
du3nvecKrue 1 XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK

28 Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo

bubmuoreka [JOK

29 llonATHe 0 KHCIOTAX H COTIX https://m.eds00.ru/ff0d50d2
Crioco0bl moTy4eHust BOAOPO/Ia B bubnuorexa [JOK

30 nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme

31 «Ilony4enne u cobMpanue BOAOPOAA, Brbmorexa LIOK
H3yHeHHE ero CBOHCTE» https://m.edsoo.ru/ff0d4f42
MonsipHbiii 00BEM Tra3oB. 3aKOH bubnmnorexa [JOK

32 ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIMUeCTBa

33 BEIECTBA Ia3a M0 €ro U3BECTHOMY BH6J_IHOTeKa LOK
KOITMYECTBY BEIIECTBA WIIH 0OBEMY https://m.edsoo.ru/ff0d55a0
Brruncnenus 006EMOB ra3oB 1Mo

34 YPaBHEHHIO PEAKIIMU HA OCHOBE 3aKOHA Bubnmorexa IIOK
06BEMHEIX OTHOLICHHI Fa30B https://m.edso0.ru/ff0d5708
DU3NYECKUE U XUMUYECKUE CBOMCTBA bubnmoreka [JOK

35 BOJIbI https://m.edsoo.ru/ff0d587a

26 CoctaB ocHoBanwii. [Tonsitre 06 bubnmoreka [JOK

WHJIUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bona KaK paCTBOPUTCIIb. HaCI)IH_IeHHBIC

bu6mmoreka [IOK

37 Y HEHACBIIIEHHbIE pacTBOphl. MaccoBas
JIOJISt BEIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
[IpakTrueckas padota Ne 5 o reme
«IIpuroroBiieHHE PaCTBOPOB C Bu6mmoreka [IOK

38 OnpeeIEHHON MacCcoBOH JoeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
KonTponbnas padora Ne2 o teme bubnuoreka [IOK

39 «Kucnopoza. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
OKcupl: coCTaB, KiIacCU(UKaI, bu6mmoreka [IOK

40 HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XuMHYECKHUE CBOMCTBA

41 KHMCIIOTHBIX, OCHOBHBIX ¥ aM(DOTEPHBIX bubmorexa LIOK
OKCHIOB https://m.edsoo.ru/ff0d664e
OcHoBaHus: cOCTaB, KJ1accu(pUKaIys, bu6nmoreka [JOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tonydyenue 1 XuMHYECKHE CBOCTBA bubnuotexa [JOK

43 OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bubnmoreka [JOK

a4 HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [Tonydyenue 1 XuMHYECKHE CBOCTBA bubnuotexa [JOK

KHCJIOT

https://m.edsoo.ru/ffOdfee2
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Conu (cpeanue): HOMEHKIATypa,

46 CHIOCOOBI MOIYYEHHUSI, XUMUYECKUE Brbmorera [IOK
CBOMCTBA https://m.edso0.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue

47 AKCIEPUMEHTAIIbHBIX 337124 110 TEME Bu6miorexa IIOK
«OCHOBHBIC KJI1aCChbl HeOpraHI/IquKI/IX https://m'edsoo'ru/OOad9b7C
COCTUHEHUN)

I'enernueckas cBsA3b MEXKy Kilaccamu bu6mmoreka [IOK
48 HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK

49 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN hitps://m.eds00.ru/00ad9ch?
KonTponbnas padora Ne3 no teme

50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKHX brbmorexa LIOK
coenpuennii™ https://m.edsoo.ru/00ad9ela
[TepBbie MONMBITKH KIacCUPUKAITIT

51 XHMHYECKHX 31eMeHTOB. [TloHsaTHE O bubmorexa [HOK
IPYIINAX CXOMHBIX HIEMEHTOB https://m.edsoo.ru/00ad9ffa
[Tepuonnueckuii 3aKOH U

52 [Tepuoanueckas cucteMa XUMHYECKUX brbmorexa LIOK
smementos J1, . Menneneesa https://m.edsoo.ru/00ada52c

bu6mmorexa [IOK

53 Tleprozipt, TpyNIbL, MOArPYMTIBI https://m.edso0.ru/00ada52¢

£4 Ctpoenne atomoB. CocTaB aTOMHBIX bubnmuorexa [JOK

saep. M3oTonsl

https://m.edsoo.ru/00ada342
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CTpoeHue IIEKTPOHHBIX 000JI04EK

bubmuorexa [JOK

55 aTOMOB 3J1eMeHTOB [lepuoanueckoit )
cucrems JI. M. Menneneesa https://m.edsoo.ru/00ada6bc
XapakTepucTuKa XUMHYECKOTO
56 3JIeMEHTA MO €ro MOJO0KEHUIO B Bu6muorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa st
pa3BUTHUA HAyKU U npakTuku. /. W. Bu6uorexa [OK
>7 Mennenees — yuéHslid, rearor u https://m.edsoo.ru/00ada96e
IrpaKIaHUH
DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnnoreka [JOK
58 XAMUYECKHAX IIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Honnas xuMuraeckas CBAsk https://m.edsoo.ru/00adac34
KoBaneHnTHas nonsipHast XMMHYECKas bubnuorexa [IOK
60 CBA3b https://m.edsoo.ru/00adaab8
KoBasieHTHas1 HenosIpHas XUMUYECKas bubnnoreka [JOK
61 CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 CTeneHp OKHCICHH https://m.edsoo.ru/00adae28
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
63 peaKIuu https://m.edso00.ru/00adb076
bubmuorexa [JOK
64 OxkuciuTenu u BOCCTAHOBUTENH https://m.eds00.ru/00adb076
65 KontponbHas padota Ne4 o teme bubmuorexa [JOK
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«CTpOCHI/IC aroma. XUMHUYECKasl CBA3b»

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

PezepBHblit ypok. O6001IeHNE 1 bubmmorexa [IOK
66 CUCTEMAaTU3alMs 3HAHUU 1 https://m.edsoo.ru/00adb33c
PezepBHblit ypok. O6001IeHNE 1 bubmmorexa [IOK
67 cUCTeMaTU3alus 3HaHUI 1 https://m.edso00.ru/00ad9ch2
PezepBHblit ypok. O6001eHne 1 bubnnorexa [HOK
68 cUCTeMaTU3alus 3HaHUI 1 https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne T Jara uupposbie
w/n €Ma ypoka Beero Kontpoasbnbie | IlpakTnyeckue M3ydeHHUs] o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcebi
[Teprognueckuii 3aKoH.

1 [Tepuoanueckas cucteMa XUMUYECKUX 1 Bu6muorexa [JOK
anemenTosB /l. W. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOWCTB XMMUYECKHX JIEMEHTOB 1 brbmiorexa [IOK
MEPBBIX TPEX TIEPHOJIOB https://m.eds00.ru/00adb6b6
Knaccugukaius 1 HoMeHKIaTypa bubnuorexa [IOK

3 HEOPraHUYECKUX BEIIECTB 1 https://m.edsoo.ru/00adb7e2
Buapl xuMuueckoil CBA3U U TUIIBI bu6mmoreka [JOK

4 KPUCTAJUIMYECKUX PEIETOK 1 https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o teme

5 «IloBTOpEHuE U yriyOaeHue 3HaHuil 1 1
OCHOBHBIX pa3/IelIoB Kypca 8 Kiaccay
Knaccudukanus XuMu4eckux peakiuui bubnuorexa [IOK

6 10 Pa3JIMYHbBIM IIPU3HAKaM 1 https://m.edso0.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 peakuuu. [ToHATHE O TOMOTEHHBIX U 1 brbmmorexa LIOK

TCTCPOTCHHLBIX PCAKIUAX

https://m.edsoo.ru/00adbe9a
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ITousaTHE 0 XMMHUUECKOM PaBHOBCCHHU.

8 MDaxTOpBkI, BAMAIOIIKME HA CKOPOCTh Bubmorexa IIOK
XMMUHECKO#H PEaKIH U TIONOKEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PAaBHOBECHUSI
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK

9 peakinuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPONIUTHYECKON

10 nucconuaiyi. CHIBHBIE U CI1a0bIe Bubsmorexa [IOK
AIIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

bubmuorexa [JOK

1 HonusIe ypaHeHW: peaKiui https://m.edso00.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U

12 OCHOBAHMH B CBETE MPECTABICHUN bubmorexa IOK
06 DIEKTPONHTHUECKOT TUCCOMAIHHT https://m.edso00.ru/00add5d8
XUMHUYECKHE CBOMCTBA COJIEM B CBETE

13 MpeJICTaBICHHH 00 EH@.I/I}IOTega HO/ISO ddsh2
3JIEKTPOJIUTUYECKON AUCCOIUALINH tps://m.eds00.ru/00a

. bu6mmorexa [IOK

14 TorsThe o ruapomIse conei https://m.edso00.ru/00add9d4
O00011eHNEe U CUCTEMATU3ALIS bu6mmorexa [IOK

15 3HaAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.

16 «Perenne 3KCrepuMEHTaIbHBIX Brbmorexa LIOK

3agaqd»

https://m.edsoo.ru/00addbfa
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Kontposbnas padora No2 o teme

17 «INEKTPOIUTUYECKAS TUCCOIUALIUS. Eg@?}lme{;{a HO/ISO Seco
XHUMHUYECKUE PEAKIIMU B PACTBOPAX) S.//M.€a500.[uroacddec
OO0m1as XxapakTepucTHKa rajJoreHoB.

18 XUMHUYECKHE CBOWCTBA HA IPUMEPE brbmorexa LIOK
xyopa https://m.edsoo.ru/00addfe2

19 XnopoBogopoa. CossiHast KUCIIOTa, bu6mmoreka [IOK
XUMUYECKHE CBOWCTBA, MOIyUYEHUE, https://m.edsoo.ru/00ade104
pUMEHEHUE
[TpakTiueckast pabota Ne 2 o teme

20 «lTonyyeHue COJIAHON KUCIIOTHI, Brbmorexa LIOK

. . https://m.edsoo.ru/00ade348

u3y4deHue e€ CBONCTBY»
Brruucnenust mo ypaBHEHUSIM

21 XUMHUYECKHX PEAKIIUiA, €CIIU OJMH U3 Bubnmorexa IIOK
PEAreHTOB JaH B H3GHITKe https://m.edsoo.ru/00ade488
OO01mas xapakTepuCTHKa SJIEMEHTOB bubnuotexa [JOK

22 VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOU(UKALIUY CEPBHI.

’3 Haxoxnenue cepol u eé€ coem:IHeHnﬁ Bu6miorexa IIOK
B pUpO/Ie. XUMIYECKHE CBOHCTBA https://m.edsoo.ru/00ade64a
cepol

24 CepoBoaopoi, cTpoeHue, Gu3nIecKue bubnmoreka [JOK

U XUMHYECKHE CBOMCTRBA

https://m.edsoo.ru/00ade802
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Oxcunpl cepol. CepHas KUCIIOTA,

bu6mmoreka [IOK

25 duznyecKkue 1 XuMHUYeCcKre CBONCTBA,
HpHMeHeHIe https://m.edsoo.ru/00adea28
XHUMHUYECKUE PEAKLUH, JIEKALLUE B
OCHOBE ITPOMBIIINIEHHOTO CII0c00a
" MIOJIyYEHUS CEPHOI KUCIIOTHI. Bubmorexa [[OK
XMMHYECKOE 3arps3HEHne https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpelibl COETUHEHUSIMU
cepbl
Briuncinenne MmaccoBoi 10U BBIXOJA bu6mmoreka [IOK
27 MPOJIYKTa PeakLuu https://m.edsoo.ru/00adec8a
28 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnnoreka [JOK
VA-rpynmnsl. A30T, paclipocTpaHeHHe https://m.edsoo.ru/00adeeab
B IIpUpoJie, PU3NYECKUE U
XUMUYECKHE CBOWCTBA
AmMmHuak, ero ¢puznveckue u
29 XUMHYECKHE CBONCTBA, MOIYUEHHE U Brbmmotexa LIOK
MpHMeHeHHe https://m.edso0o.ru/00adf004
[TpakTrueckast padota Ne 3 o Teme
30 «ITonyyeHne aMMHaKa, U3y4eHHE ero brbnmorexa IOK
CBOMCTEY https://m.eds00.ru/00adf180
31 A3oTHas KucioTa, e€ Gpusndeckue u bubnnoreka [JOK

XUMHUYECKUE CBOWCTBA

https://m.edsoo.ru/00adf306



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 ynoopeHuii. XuMHUYECKOE bubmorexa [OK
3arps3HEHne OKYKAIOLEH Cpebl https://m.edsoo.ru/00adf518
COEIMHEHUSIMU a30Ta
®dochop. Okcun dhocdopa (V) u

33 dochopnas xkucnora, pU3NIECKUE U butbmiorexa [IOK
XHMHYECKHE CBOHCTBA, MOy YeHHe https://m.edso00.ru/00adf68a
Hcnonb3oBanue pocdaros B

24 KayecTBe MI/IHepaJ'IbeIXuy,HO6peHI/II7I. Bu6miorexa IIOK
3arps3HEHNE IIPUPOIHON CPe/Ibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacpocTpaHEHHE B

35 npupoe, PU3NIECKHE U XUMHUIECKHE bubmorexa TIOK
CBOMCTRA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraeposa, ux pusndeckue u bubnnorexka [JOK

36 XUMHUYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
DKoJIorn4yecKre mpoodIemsl,

CBsI3aHHBIE C OKCHI0M yriepoja (IV)
. bubnmnoreka [JOK

37 YroInbHas KHCIOTa 1 €€ Cod https://m.eds00.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme

38 "ITosrydeHne yrieKucioro rasa. Bu6snmorexa LIOK

KauecTBenHnas peakuus Ha
KapOoHaTHOH"

https://m.edso0.ru/00ae027¢
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HCpBOHa‘IaJIBHBIe IOHATHS 00

39 OPraHMYECKHX BEIIECTBAX KaK O Brbmorexa LIOK
COIMHEHHAX YIIepO/a https://m.edsoo.ru/00ae054e

40 K . bubnnoreka [HOK

PEMHII | Cro COCMMHCHIA https://m.eds00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME Bu6morexa IIOK

4 «BaxHeHIme HeMETajlIbl 1 UX https://m.edsoo.ru/00ae0bf2
COCIMHEHUS
KonTponbnas paborta Ne3 mo teme

42 «Baxkneine HEMETAILIBI U UX Bubnmorexa [IOK
COCTIHHEHH» https://m.edsoo.ru/00ae0el8
OO0m1as XxapakTepUCTUKa XUMHUUECKUX
HIIEMEHTOB — METAJUIOB.

13 Merannudeckas CBA3b U BuGuorexa [IOK
METAJUTTICCKAN KPUCTATIIINICCKAA https://m.eds00.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJUIOB
XHUMHUYECKUE CBOMCTBA METAJUIOB.

44 DIEKTPOXUMHUIECKHUH PSII Brbmorexa LIOK

HaIpsKEHUN METaJNIOB

https://m.edso0.ru/00ael1156
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OO6mue crmocoOb! MOTYYeHUS
MmeTtauioB. CruiaBel. Beruucienus mo

45 YpaBHEHUSM XUMHUYECKUX PEAKIUM, bub6aunorexa LIOK
CCIIM OJMH U3 PEAreHTOB COEPIKUT https://m.eds00.ru/00ae1156
MpUMECH
bubmuoreka [JOK
46 IloHATHE O KOPPO3UH MCTAILIOR https://m.edso00.ru/00ae1278
bubmuorexa [JOK
4t Ilenounpie MeTaIb! https://m.eds00.ru/00ae14b?2
OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
48 KaJust https://m.edsoo.ru/00ae14b2
[[lenoyHO3EMENBHBIE METAIIITBI — bubmuorexa [JOK
49 KaIbIIMA U Mardui https://m.edsoo.ru/00ae15e8
5 bu6mmoreka [IOK
50 BaHelilne cOeMHeH s KalbLus https://m.edso0.ru/00ae15e8
O00011eHNEe U CUCTEMATU3ALIS
o1 3HaHUU
JKEcTKOCTh BOABI U CITIOCOOKI €& bu6mmorexa [IOK
52 YCTpaHEHHUS https://m.edso00.ru/00ae1886
[TpakTrueckast padota Ne 6 o Teme
53 "JKECTKOCTh BOJIBI M METOJIBI €€ bubmorexa [HOK
yeTpaneHus" https://m.edsoo.ru/00aelae8
5 bu6mmorexa [IOK
54 AnroMuHUH

https://m.edsoo.ru/00aelc64
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AmMdoTepHbIE CBOMCTBA OKCHIA U

bu6mmoreka [IOK

55 THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.eds00.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU Keje3a bu6mmoreka [IOK
(1) u sxenesa (I11) https://m.edsoo.ru/00ae35e6
O000I11IeHNE U CUCTEMATU3ALUS
58 3HAHUU
[IpakTuueckas padora Ne 7. Pemenue
9 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME Bu6mioreka [OK
5 N
«BakHeu1me MeTasIbl 1 uX https://m.edsoo.ru/00ae3de8
COEIUHEHUS
Borurcnenus o ypaBHeHUAM
XUMHYECKHUX PEAKIIHii, €CIU OJUH U3
peareHToB J1aH B U30BITKE UITU BubmoTexa [IOK
60 COIEPKUT NpUMecH. Brrancienus https://m.edso00.ru/00ae1750
MacCOBOH JOJIH BBIX0JIa POAYKTa
peaxiuu
O000I11IeHNE U CUCTEMATHU3ALHS
61 3HAHUN
KonTponbnas padorta Ne4 o teme
62 «Baxxnenmme MeTaibl 1 UX
COEIMHEHNS»
63 BemecTBa u MaTepHraIbl B bu6mmoreka [IOK

HOBCGILHGBHOﬁ JKHU3HH 4YCIIOBCKa

https://m.edso0.ru/00ae3f50
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XUMHUYECKOE 3arpsiI3HEHUE

bubmuoreka [JOK

64 OKPYKaroIlEe Cpebl 1 https://m.edso00.ru/00ae4270
Ponb xumuu B penieHun bubmuorexa [JOK

65 9KOJIOTHYECKUX MpobdiemM 1 https://m.eds00.ru/00ae4270
PesepBHbIil ypok. O0001ICHHE 1 bubmuorexa [JOK

66 cucTeMaru3anus 3HaHUI 1 https://m.edsoo.ru/00ae0dOa

67 PesepBHeIit ypok. O000IICHHE 1 1 bubmmoreka [JOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
Peseprublit ypok. O600IIeHNE U bubnnorexa [HOK

68 crucTemMaTu3alus 3HaHUI 1 https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLNECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbI 1JIAA YHEHUKA

» Xumus, 8 kimacce/ ['abpuensa O.C., Octpoymon W.I"., Cnaakos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensu O.C., Octpoymon WU.I'., Cnankos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

Xumusl. kiacc: yueb. st odieo0pa3zoBareinbHbix yupexaenuii / O.C.

["aGpuensH. - 3-e uza., crpeortur. - M.: [Ipoda, 2022. - 288 c.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. I"abpuensn O. C., Bockoboiinukosa H. I1., fAurykoBa A. B. HactonbHas
KHUTa yuutens. Xumus. 8 ki1.: Metoandeckoe nocodue. - M.: [lpoda, 2021.

2. IMabpuensu O. C., AmykoBa A. B. Terpaas s 1abopaTOpHBIX OMBITOB U
npaktuyeckux padot. 8 ki1. K yueOnuky O. C. 'abpuensna «Xumus. 8 kiacey.
M.: dpoda, 2022.

3. IMa6puensy, O. C. Meroaunueckoe nocooue k yueobnuky O. C. ['abpuensna
«Xumusy». 8 xkmace / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 109. 4.
[Mabpuensn, O. C. Metoanueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumusy». 9 kimace / O. C. I'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumusi : TexHojoruueckue kapThl K yueOHuky O. C. T'abpuensnHa

«Xumus. 8 kimace» : Mmeroaudeckoe mocodue / JI. . AcanoBa. — M. : JIpoda,

2020



6. Xumums : TexHomormueckue kKapthl K ydeOHuky O. C. T'abpuensiHa
«Xumus. 9 kimaccy : meroaudeckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda,
2018

7. Xwumus. 8 ki1.: KoHTposibHBIE H TPOBEPOUHBIE padOoThHI K yueOHuKy O. C.
["abpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u

ap. - M.: Jlpoda, 2022. nanHbie

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
UHTEPHET
http://www.chemnet.ru ['azeta « Xumus» u callT s yaurtens «5 uay Ha ypok
xumum» http://him.1september.ru Enunas komnekuusa LIOP: ITpenmernas
KOJUICKITUS

«XuUMuUsD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
skcriepuMenThl: xumus. Komneknust Poccuiickoro o61ieo0pa3zoBaTeIbHOTO
noptana http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii
http://www alhimik.ru Bcepoccuiickast omummnuaza mKoJIbHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: JIEKTPOHHBIA YUCOHUK N5
cpemHeit mkonsl http://www.chemistry.ssu.samara.ru OCHOBbI XUMUHU:
ANEKTPOHHBIN yueOHUK http://www hemi.nsu.ru OTKpBITBIN KOJUICIK:
Xumus http://www.chemistry.ru JluctaniuonHas oIMMITHAAA 10 XUMUK:

TEJICKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBIA MPOCSKT
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