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INOACHUTEJIbBHASA 3AIIMCKA

[IporpammMa TO XWMHM Ha YypPOBHE OCHOBHOTO 00mero o0pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMUsl, MPECTABIECHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (peaepalibHOM pabouei MporpaMMbl BOCIUTaHUS
U ¢ y4€TOM KOHIICTIIIMHM TIPETNoJlaBaHusl y4eOHOTro mpeaMera «XUMHs» B
obOpasoBarenbHbIX opranu3anusx Poccuiickoit deneparun.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIelW CTpaTeruu
oOy4yeHHsi, BOCHUTaHUS W Pa3BUTHS OOYy4YaAIOMIMXCA CPEACTBAMU Yy4eOHOIO
npeaMera, yCTaHaBIUMBaeT  00sA3aTeNbHOE IPEeIMETHOE CoJiep KaHue,
IpeLyCMaTpuBaeT pACIpENEICHUE €ro I0 KilaccaM M CTPYKTYpUPOBAHHUE IO
pazienaM M TE€MaM MPOrpaMMbl MO XUMHUHU, OMNPEAENSIeT KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTYEMYIO
MOCJIEIOBATEbHOCTh ~ M3YYEHUS XUMHUM C YY4ETOM  MEXKIOPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
0COOEHHOCTEH  OO0yYaromuxcsi, OMNpeAeNseT BO3MOXXHOCTH TMpeaMera s
peanuzainuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakKe TpeOOBaHMM K
pe3yJibTatam 00y4YeHHs] XUMUM Ha YPOBHE II€JIeH M3yUeHHUsl TIpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JIEATEILHOCTH OOYYalomerocss Mo OCBOCHUIO
y4eOHOTO COep KAHMUS.

3HaHWE XHMHH CIYXXUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJarouierocs, ero mnpejacTaBICHUN O MaTEpPUAIILHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GOpMUPYEMbIC XHMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
DHEPTUM M 00 HBOJIOIMHU BEIICCTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
mpo0IeM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOW, JSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30M1aCHOCTH, MPOOJIEM 3/IpaBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  pealiM3allid  BO3MOXHOCTEH  JUIsi  camMOpa3BUTUS U
dbopMupOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 0011l 1 (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaroumxcsi, HABBIKOB HMX CaMOCTOSATENIbHOM  y4yeOHOU  JesiTeNbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKM3HU, TaK U B MPOPECCUOHATBHON ACSITENbHOCTH;

3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIA/1a Ha €IUHCTBO MPUPOBI U YETOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



criocoOcTByeT (OPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
o0Opa3zoBaHue 00yJarOIIHUXCS.

JlanHble HampaBlieHUs B OOYYEHHHM XUMHMH OOECHEeUYMBAIOTCS CrHelu(pUKon
colepXaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MeNaroruyecku
alalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKHU XMMUU Ha ONpEACIEHHOM 3Tare e
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00Illero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYalOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XHWMHH, OCHOB
HEOPTaHUYECKOM XHWMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSATUN
OPraHUYEeCKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CHUCTEMHOTO mnoaxona K €€ mzydeHuro. ColepraHue CKIIAJbIBAECTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUH O XUMUYECKON
peakmuu. OO0 AT CHUCTEMBI CTPYKTYPHO OpTraHWU30BaHbI IO MPUHIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUII HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3axkona /1. 1. Menneneesa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TpenctaBieHUd 00 DICKTPOIUTHYESCKON IHUCCOIMAIIMK BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHASI (PYHKIIMU OOBSICHEHUS U POTHO3UPOBAHUS CBOMCTB,
CTPOCHUS U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJYUCHUS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEACTABICHNUS] O XUMHYECKON COCTABIIONIEN HAYYHOW KapTUHBI MHpA B JIOTHKE
e€ CUCTEMHOMN IPUPO/IbI, IEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAHUSI B Hayke. M3yueHHe XUMUU NPOUCXOAUT C MPUBJICUCHUEM 3HAHUU M3
paHee M3YYECHHBIX yueOHBIX MpeaMeToB: «Okpyxawomuid mupy», «buonorus. 5-7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHMH XUMHUHM MPOUCXOAUT (HOPMUPOBAHHE 3HAHUH OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JEATEIIbHOCTH YEJIOBEKA M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a7a4a
y4eOHOTro MpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUNA —
BaKHEUIIUX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
00001IeHU MHUPOBO33PEHUYECKOTO0 XapakTepa, si3blka HayKH, B MPHUOOIIEHUH K



HAy4YHBIM METOJaM IMO3HAHUS MPU W3YYCHHH BEIIECTB U XUMHUYECKUX PEaKIIHii, B
(GbOopMUPOBAHUY U PA3BUTUU MMO3HABATEIbHBIX YMEHHUH U UX MPUMEHEHUH B y4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIE0BATEIbCKOM NE€ITeTbHOCTH, OCBOCHUHU MPABHII
0e301acHOr0 OOpaIeHMsI C BEIIECTBAMH B IIOBCETHEBHOM KU3HHU.

[Tpu w3ydyeHUn XMMHHU HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENU TaKUE LI, KaK:

— (¢opMUpOBaHHE WHTEIUIEKTYaIbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIPHOMY MPHHITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYyYeHHsI Ha CHCTEMaTH4YeCKoe TMpUOOIIeHUE
oOydaromuxcsi K CaMOCTOSATEIbHOM IMO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH,

— obecreueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATETbHOCTH, MO3HAHUSA M CaMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIIETEHIMI), MMEIOIUX YHUBEpCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JIEATEIHHOCTH;

— ¢opmupoBanne o00meld (YHKIIMOHATFHOM ¢  €CTeCTBEHHO-HAyYHOM
I'PaMOTHOCTH, B TOM UYHCJIE€ YMEHHHA OOBSICHATh W OLICHWUBATH SIBICHUSA
OKPY)KarOIIEeT0 MHpa, WCIOJIBb3Ys 3HAHHUS W OIBIT, MOJYYCHHBIE MPU H3yYEeHUH
XUMUH, IPUMEHSITh UX TPU PEIICHUH TPOOJIEM B IOBCETHEBHON KU3HU U TPYAOBOU
JeSITEIbHOCTH;

— (QopmupoBaHue y o0Oy4yarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTMYECKU
1eJIeCO00pa3HOro0 TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B HENSIX
COXPaHEHUS CBOETO 370POBbsI U OKPYKAIOIICH MPUPOTHON CPEIIBI;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAHWIO HAa OCHOBE YCBOEHHS OOIICUYETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOGMUIS M HANpPaBIEHHOCTH JAbHEHIIIETO
00yueHus.

OO111ee 9rco 4acoB, OTBEAEHHBIX JIJISl U3YYEHUS XUMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanwmsi, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacoB (2 daca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BeulecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenust cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas hopmyra. BareHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCHUTENNbHAsA aTOMHast macca. OTHOCUTENbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEJUHEHHH.

KomnuectBo Bemiectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl W 4YHCJIa CTPYKTYpPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XAMHUYECKUX COCAUHECHUM.

@u3nuecKue U XMMUYECKUE SABJICHUS. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHWs MacChl BeIECTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu o0palleHus ¢ J1abopaTopHbIM O00OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bu3nUecKkux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HAOJIIOJEHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMs BOJbI) U XMMUYECKHX (FOPEHHUE CBEUHU, MPOKAITUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SBJICHUM, HAOII0/ICHUE U
OMMCaHUE MPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pa3ioxeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeUCTBUE xkele3a ¢ pacTBopoM conu meau (1),
U3Y4YCHUE CIOCOOOB PA3JICICHHs] CMECEH: C MOMOIIBbI0 MarHuTa, (GUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeeHUEe OYUCTKH MTOBAPEHHON
coiM, HaOJIOJICHWE W  OMNHUCAaHUE  PE3yJbTAaTOB  MPOBEACHUS  OMbBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYJI
(IIapoCTEePKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 31eMEHT UM MpPOCTOE
BelecTBo. Haxoknenuwe kuciopoga B MpUpoAE, (PU3MUECKHE U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenwe kucmopona. CrocoObI
MOJIYYCHHUST KHUCTIopoJa B JjabopaTopud W MPOMBINUICHHOCTH. KpyroBopor
KHciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIis KUCI0poaa.



TennoBoit 3¢(}eKT XMMHUUECKOW peakInH, TEPMOXUMHUYECKHUE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHUE MMAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHUE, CIOCOOBI ToSTyueHust. Kucinotol
Y COJIN.

Momnsipablii 00bEM Ta30B. Pac4E€ThI 110 XUMUUYECKUM YPAaBHECHUSIM.

dusnuyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBI.
HacpllieHHbIE M HEHACBIIIEHHBIE PACTBOpPBI. PacTBOPMMOCTh BEILIECTB B BOJE.
MaccoBast 10Jis1 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Poisib pacTBOpOB B mpupojAe U B KU3HU 4YeI0BEeKa. KpyroBopor BOIbI B IPUPOLE.
3arpsi3HeHHe OpUPOIHBIX BojA. OXpaHa U OYMCTKA MPUPOJHBIX BO/I.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3yronue  (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusnmdeckne ©W XUMHUYECKUC
CBOMCTBA OKCHUIOB. [lonyuenune okcuaos.

OcHoBanus. Kmaccudpukanmst ocHOBaHW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusa. Homenkiatypa ocHoBaHui. PU3NYECKME U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonmydeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkmarypa kucnor. @usnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psanm aktuBHocTm MmetaimioB H. H. bekerosa.
[TosryueHue KUCIOT.

Cosu. Homenknatypa cosieil. @U3NYECKUE U XMMHUYECKUE CBOMCTBa COJICH.
[Tosyuenue conen.

['eHeTnueckas CBSI3b MEKY KJIaCCAMU HEOPTraHUYECKUX COCTMHEHHUIM.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOaa B BO3/IyX€E, IMOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M HW3YYEHUE CBOWCTB KHUCIOpOAa, HaOJo/IeHne
B3aHUMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MIpEeKpaIieHus TopeHus (1mokapa), 03HaKOMJIEHHE ¢ 00pa3IaMy OKCHJIOB U OTIMCAHUE
WX CBOWCTB, IMOJYy4YeHUE, COOMpaHWE, pACMO3HABAHMUE W W3YyYEHHUE CBOMWCTB
BOJIOpoJia (ropeHue), B3auMoieicTue Bogopoaa ¢ okcuaoM meau (1) (BozmokHO
HCIIOJIb30BaHNE BUJICOMATEPUATIOB), HAOIIOIEHHE 00pa3II0B BEIIECTB KOJIUYECTBOM
1 Momb, ucCcCIenOBaHHE OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C Pa3THMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OMNPEAECIEHHOW MACCOBOM JOJIEHN
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJBI C METaUIaMU (HAaTpUEM H
KaJIbllieM) (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3Ii0B HEOPTAHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIOICHUE U3MEHEHUS
OKpaCKu MHANKATOPOB B pACTBOPAX KUCIIOT U LIET0YEH, N3yUYEeHHE B3aUMOJICUCTBUS



okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIIOTHI, KUCJIOT C METaulaMu, peaKiui
HEUTpaNU3aluu, IMOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOIO
MeTaJula APYTUM U3 PacTBOPA COJIM, PELICHUE IKCIEPUMEHTAIBHBIX 3a]a4 110 TEME
«BakHenme Ki1accbl HEOPraHUYECKUX COCAUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHUX
yaiemMenToB JI. U. MengeneeBa. Ctpoenne aroMoB. XMMHYECKasl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKM XUMUYECKHX dJeMeHTOB. [lonsitue o
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaLIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
N. Menneneesa. Kopotkonepuoanas u qiauHHonepruoaHas hopmsl [lepuoanyeckoit
cucrtembl xumudeckux saemeHtoB . M. Mengeneesa. Ilepuonbl W rpymiibl.
OU3NYECKUN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToOMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUs pPaJnyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB IO IPYNIIAM U IIEPHUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsl) CBSA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okuciieHHs.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHUs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT M IIEJIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropenue, peakiiy pa3oKeHUsl, COSUHEHU).

Mestcnpeomemmnuie ceasu

Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.



OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHS: HAYYHBIA (aKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIUuIHOCTh, HAOII0ICHUE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusukKa: MaTepusi, aToM, JJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIWI, U30TOIIBI,
PaIOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKUH 3apsiji, BEIIECTBO, TEJIO, O00BEM,
arperaTHOE€ COCTOSIHME BEIeCTBa, Tra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TTOPO/IbI, MOJIC3HBIC
HCKOIIaeMbI€, TOTIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XAMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX NMEPUOJIOB, KU, KAIbLU U UX COCAUHECHUIN
B COOTBETCTBUU C IIOJIOKEHHEM »JJEMEHTOB B llepuomnueckor cucreme u
CTPOCHHUEM KX aTOMOB.

Crpoenue BemiecTBa: BHUJbI XMMHYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanus u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K pAa3JUYHBIM KJacCaM HEOPTraHMYECKUX
COCJIMHEHU, TEHETUYECKas CBA3b HECOPTAaHUYECKUX BEILIECTB.

Knaccuduxaiys XuMUYECKUX PEAKIIUA MO pa3IuYHbIM MPU3HAKaM (110 YHUCITy
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3¢ (dEeKTy, Mo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, M0 OOpPaTUMOCTH, TIO
Y4aCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHHS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [lonsiTue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [[oHSITHE 0 TOMOTE€HHBIX M Te€TEePOTE€HHBIX
peakuusx. [lonsarne o karammse. [loHsTue 0 xumMmuueckoMm paBHoBecun. DAKTOPHI,
BJIUSIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUMW M TOJO0XKEHHUE XHUMHUYECKOIO

PaBHOBECHSI.
OKUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLWH,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  PEaKLUU. CocrtaBneHue  ypaBHEHUH

OKHCJIIMTCIBHO-BOCCTAHOBUTCIIbHBIX pCaKHI/IfI C HCITIOJIb30BAHHEM METOAA
SJICKTPOHHOT'O OajaHca.



Teopust 3NEKTPOIUTHUECKON JUCCOUALMU. DIEKTPOJIUTHI U HEAJIEKTPOIUTBHI.
Karnonbl, aHMOHbl. MeXaHW3M AUCCOLMALIMM BELIECTB C PA3JMYHBIMU BHJIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanuy. CHUIbHbBIE U CIA0BIE SJIEKTPOJIUTHI.

Peakuuy noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakluii HOHHOIO OOMEHa,
IIOJIHBIE M COKpAalIEHHBIE MOHHBIE YypaBHEHHsA peakuuid. CBolicTBa KHUCIOT,
OCHOBAaHUH U COJIEH B CBETE MPEICTABICHUI 00 3JIEKTPOIUTHUECKON TUCCOIHALINH.
KauecTBeHHbIE peakuy Ha MOHBI. [IoHsATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BELIECTB — METAJUIOB U HEMETAUIOB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIAEAOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON PEaKIUU OT
BO3JICHCTBUS  pa3iMyYHbIX (PAKTOPOB, HCCIEIOBAHHE AIIEKTPONPOBOIHOCTU
PacTBOPOB BELIECTB, IpOLECCa AUCCOLUALIMHN KUCIIOT, LIEI0YEN U coJiel (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUATIOB), IPOBEIEHUE OIBITOB, WIUIIOCTPUPYIOIIMX
OpU3HAKKW TPOTEKAaHUS peakliuii HOHHOrOo oOMeHa (0Opa3oBaHHE OCAJIKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLUIUX MpPUMEPHI
OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEAKUUU PA3I0KEHUs,
COCIMHEHMsI), PpACIO3HABAaHUE  HEOPraHMYECKUX  BEHIECTB C  MOMOUIBIO
KaueCTBEHHbBIX PEaKIMil Ha MOHBI, pEIEHUE IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtanibl 4 MX cOeIMHEHUSA

OOmast xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3MYECKHe CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMHUUYECKNE CBOKWCTBA HA ITpUMepeE Xjopa (B3auMoecTBHe
C MeTajylaMH, HEeMeTaulaMu, mienodamu). XiopoBoaopor. CoisiHas KHCIIOTA,
XMMHWYECKME CBOWCTBA, IIOJyYyeHHE, IpuMeHeHue. [JlencTteue xyopa W
XJIOPOBOJOPO/Ia Ha OPTAHU3M YeJIOBEKa. BaykHeNIIne XJI0pUAbl U UX HAXOXKICHHUE B
npUpoe.

OOwmast xapaxkTepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUs
aTOMOB, XapaKTepHbIe CTENeHU okucieHus. CrpoeHune u (uU3MUECKUE CBOWCTBA
IPOCTBIX BEILIECTB — KUCIOPOJa U CEpbl. AJJIOTPOIHBIE MOAUDHUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBOJOpO, CTpoeHHue, (U3NUECKUe U
XUMUYECKHEe CBOMCTBA. OKCHIBI CEPBl KaK MPEICTABUTENIN KHUCIOTHBIX OKCHIOB.
CepHas kucioTa, pu3nuecKkrue 1 XUMHUYECKHUE CBOMCTBA (001I1e KaK MpeICcTaBUTEeNs
KJjlacca KHUCIOT M crnenududeckue). XUMHUUECKUE PEaKlMU, JieXkKalllie B OCHOBE
IPOMBIIIJIEHHOTO CIoco0a MONy4YeHUsl CepHOi kuciotThl. IlpuMeHnenue cepHoi
KUCIOThl. CONM CEepHOM KHUCJIOTHI, KayeCTBEHHAs peakius Ha CyJb(aT-HoH.
Haxoxnaenue cepsl U €€ COCOUHEHUN B INPUPOJE. XHUMHUYECKOE 3arpsi3HECHUE
OKpY>Kalolllel Cpebl COCIMHEHUSIMU Ccepbl (KUCIOTHBIE [OXIH, 3arpsi3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHS.



OOmast xapaktepucTuka 3meMeHToB VA-rpynmnbel. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPUPO/IE,
duznyeckue U XxumMuyeckue cBoiictea. KpyroBopot a3ora B mpupoae. AMMuax, ero
dbu3nUecKkue 1 XMuMUYECKHUEe CBOMCTBA, MOJyueHue u npuMmeHeHue. Conu aMMOHUS,
ux (pU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMoJiydeHHe, (PU3UYECKUe U XUMUUYECKUE
CcBOMCTBa (00mME Kak TMPEACTABUTENS Kiacca KUCIOT W  CHEIUpUUYECKUE).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHMS B KAUECTBE MUHEPATIbHBIX YA00PEHUM.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IM, 3arps3HEHUE BO3[yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
moaudukammu docdopa, uznueckre U xumudeckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucimora, HU3NIECKUEe W XUMUYECKHUE CBOICTBA, MOJTy4YEHUE.
Hcnonb3oBanue (ochaTtoB B KauecTBE MUHEPATbHBIX YAOOPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpPHBIE CTENICHU OKUCIICHUS. Y TIIepO/l, AJTTIOTPOITHBIE MOIU(PUKAIINH,
pacnpocTpaHeHue B NpUpoje, PU3NUECKHEe U XUMHUYECKHE CBOMCTBA. AncopOrus.
KpyroBopor yriepoma B mnpupozae. Oxcuawsl yriepoma, ux (usudeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, MOJy4YE€HUE U
NpUMEHEHHE. JKOJIOTHYECKUE MPoOJIeMbl, CBSI3aHHbIe ¢ OKkcuaoMm yriepoaa (IV),
TUNOTE3a II00ATbHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIN 3(QekT. YronbHas
KHCIIOTa U €€ COoiM, WX (PU3NYeCKHe W XUMHYECKHE CBOWCTBA, MOJYYCHHUE U
npuMmenenrne. KauecTBenHas peakius Ha kapOoHaT-uoHBL Mcmonb3oBaHue
KapOOHATOB B OBITY, METUITUHE, MPOMBIIITIEHHOCTH U CETHCKOM XO3S1CTBE.

[lepBoHavasIbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TJIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpupogHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, He)PTH),
NPOAYKTBl WX TepepaboTku (OEH3WH), WX POJb B OBITY W IPOMBIINLICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, OeJIKaxX, YriieBoJax — U UX
poli B JKM3HU UeJOBeKa. MaTepualbHOE €IWHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHHUIM.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoenMHeHHs KpeMHUs B nipupoje. O01me npeacTaBieHus 00 OKCHUIEe
kpeMmuus (IV) u kpemuueBoit kucinore. CUIMKaThl, UX UCIOJb30BAHUE B OBITY, B
MIPOMBITIUICHHOCTH. Ba)XHEHIe CTpOUTENbHbIE MaTepHUalibl: KEpamMHuKa, CTEKJIO,
IIEMEHT, OeToH, >kene300eToH. [IpobmeMbl 0€30macHOTO  WCIMOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B IIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3lOB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB



X TIPOTEKAaHWS, OIBITHI, OTPAXKAIOIMME (PU3NUECKHE W XUMHYECKHE CBONCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPHUAIIOB),
O3HaKOMJIEHHE ¢ 00pa3iaMu XJIOPHUIOB (TaJOTEHUIOB), O3HAKOMJICHHUE ¢ 00pa3iiaMu
ceppl U €€ COEAUHEHUSMU (BO3MOKHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHUE TIpoliecca OOYTIIMBaHUA caxapa Moj IeMCTBUEM KOHLIEHTPUPOBAHHOU
CEpHO KUCIIOTHI, U3yYE€HUE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOI KUCIIOTHI,
MIPOBE/ICHNE KaUeCTBEHHON PEaKIMU Ha CyJIb(aT-uoH ¥ HAOIIOACHUE TTPU3HAKa e
MPOTEKaHMs, O3HAKOMJIEHHE ¢ (PM3MYECKUMHU CBOWMCTBaMU a3oTa, (ocdopa u ux
COoeIMHEHUN (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHUAIOB), 00pa3iaMi a30THBIX
u pocopHBIX ynoOpeHui, MmoayuyeHue, coOupaHue, pacro3HaBaHUE M U3YUYEHUE
CBOMCTB aMMHakKa, MPOBEIACHUWE KAYECTBEHHBIX pEaklMil Ha HOH aMMOHHS U
dbochar-noH W W3yuyeHHWE TPU3HAKOB WX MPOTEKAHUS, B3aUMOJCUCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MeJbl0 (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HU3YYEHUE MOJENEed KPUCTAUIMYECKUX PEIIETOK aaMasa,
rpaduta, QymiepeHa, O3HaAKOMJIICHHE C MPOIIECCOM aJCOPOIMU PAaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM W YCTPOWCTBOM MPOTHBOra3a, IOIYyYEHHE,
coOupaHue, paclio3HABaHWE M M3YUYEHUE CBOMCTB YTIJIEKUCIOTO Trasa, MpOBEIECHUE
KaueCTBEHHBIX PEAKIIMA Ha KapOOHAT M CHJIMKAT-WOHBI U U3yUYCHHUE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHUE C TMPOAYKIHUEH CHIMKATHOW MPOMBIILICHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «BakHeillne HeMeTalibl U X
COCTUHEHUSD.

MeTaJibl 1 MX COeIMHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHusa B Ilepuonnyeckor cucremMe XUMHUYECKUX 3yneMeHToB [[. U.
MengneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Merauyeckasi CBsA3b U
METAJUIMYECKas ~ KpUCTa/UIMUecKas  peme€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpsDKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl Mody4YeHusi MeTamioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBel (CTalb, YyT'YH, JIOPATIOMUHHM, OpOH3a)
U UX PUMEHEHUE B OBITY U TIPOMBITIUICHHOCTH.

[Ilenounsie mMeTambl: nonoxeHue B llepuognueckon cucTteMe XMMHYECKUX
anemeHtoB /. M. MenzaeneeBa, CTpO€HHME MX AaTOMOB, HAXOXKJICHUE B IIPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe Hatpus U Kaius). Okcuiabl u
TUAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHHe IeNOYHBIX METaNIOB M HX
COCIUHEHUU.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHMii M KaJblUMW: IIOJIOKEHHE B
[Tepuoanueckon cucreMe Xxumru4ueckux 3yeMeHToB . . MenaeneeBa, ctpoeHue nux
aTOMOB, HaXOXJEHUE B Ipupoe. PU3NUeCKUe U XUMUYECKUE CBOMCTBA MarHus U



Kasiblusl. BaxkHeiire coeuHeHns Kanblus (OKCU, TUAPOKCH]I, comu). ZKECTKOCTH
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmoMuHMIL: TIoJI0KeHUE B [lepruoanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3nUecKue U
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOICTBA OKCUAA U THAPOKCH]IA
AJIOMUHUSL.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOoXIeHUEe B mnpupoaec. Dusznyeckue u
XUMHUYECKHE CBOMCTRA *kene3a. OKcuibl, rTuapoKcuabl U coiu xenesa (1) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ OOpa3lamMu METaIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJb30BAaHUE BHUACOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOKHO  KCHOJIb30BAaHHE  BHJIEOMATEPHUANIOB), MPHU3HAKOB  IMPOTEKAHUs
KaueCTBEHHBIX PEaKIuii Ha MOHBI: MarHus, KaJblMsl, aTFOMUHUS, ITMHKA, *Kese3a (1)
u xenesa (II), menu (I), HaOmroeHME M OMHMCaHWE IPOIECCOB OKpaIlMBaHUS
IJJaMEHH MOHAaMU HATpus, KaJus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), CCIIEAOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATTFOMUHUS U
TUJIPOKCUIA [IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 Mo TeMe «Baxueimme
METaJUIbl U KX COCTUHEHUSY.

XUMHA 4 OKPYKaWIIas cpeaa

BemecTtBa m Mmarepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIP30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX 0KOrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkarolleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeilecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npooJieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepualbl).

Mestcnpeomemmnuie ceasu

Peanu3zanus mMeXnpeaMETHBIX CBSI3€M MpU HU3yYeHUM XUMHUU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.



OOmue ecTeCTBEHHO-HAYUYHbIE TOHSATHSA: HAy4dHBIN (DaKT, TUMOTE3a, 3aKOH,
TEOpWs, aHalu3, CHUHTE3, KiacCUpUKANKs, TMEPUOAUIHOCTh, HAOIIOJACHHUE,
OKCIIEPUMEHT, MOJCIIMPOBAHNE, W3MEPEHHE, MOJeb, SBIICHHE, ITAPHUKOBBIN
s PeKT, TEXHOIOTUS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aToM, AIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/I, H30TOIIBI,
PaOaKTUBHOCT, MOJIEKYJIa, AIEKTPUIECCKUIN 3aps, MIPOBOJTHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, PaCTBOP, pACTBOPUMOCTH, KPUCTATIINIECKAs
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIIBI U3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIE TOPOIBI, TOJIE3HBIC
UCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0Opa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHUHM B €IWHCTBE Y4eOHOH u
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBECHHBIMHM ILICHHOCTSIMH, IPUHATBIMU B
oOlIecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpOIeccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COL[MANIN3AIINN 00yJarOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIEIWIO, NOHUMAHMs 3HAYEHUS XUMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMH(OpMalUein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUST O COLMAIBHBIX HOpPMax M IpaBUJAX MEXINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
I0JIE3HOH, y4eOHOUCCIIEOBATENBCKOM, TBOPUECKON U IPYTUX BUAAX JEATEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW [EATEILHOCTH TIPU BBHIIOJHEHUU
y4eOHBIX, TO3HABATEIbHBIX 33Ja4, BBIMOJIHEHUH XHUMHUYECKHUX DSKCIEPHUMEHTOB,
CO3aHUU Y4E€OHBIX IIPOEKTOB, CTPEMJICHUS K B3AUMOIIOHUMAaHUIO U B3aUMOIIOMOIIIN
B IIpoOILIecCe ATON y4eOHOM JAesATeIbHOCTU, TOTOBHOCTU OIICHUBATh CBOE MOBEJICHUE
U TIOCTYIIKM CBOMX TOBApUILEH C MO3ULMN HPABCTBEHHBIX M IIPABOBBIX HOPM C
y4ETOM OCO3HAHUSA IOCIEACTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOIINE
OCHOBY JJI ITOHUMaHHUs CYIIIHOCTH HAy4YHOM KapTUHBI MHpA, MPEJACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS IPUPOIBI, B3aWMOCBSA3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAOJIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
M03HABATEJIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, JOCTYMHBIMH TEXHHUYECKUMHU CpEACTBaMH HWH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEeI0BATENbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEUIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOrosl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTA COOJIO/IEHUS TpaBWJ OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3iuyHOro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYIOBOM IE€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX 3HAaHMM 1O  XHWMHHM, OCO3HAHHBIA  BBIOOP
WHUBUTyAIbHON TPAGKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON EeITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTD aJallTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UICTOUYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHUMAaHUE LEHHOCTH 3JI0POBOTO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznyecKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ O€30MaCHOTO MOBEICHUS IpU padOTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YTPOKAIOIIMNX 3J0POBbIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEed IPUPOIHON CPENOH, JIs ITOBBIIECHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbhl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTel WX PEeIIeHUs MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MUPOBO33pEHHUS O0IIEHAYYHbIE TOHITHS (3aKOH, TEOPHsl, TPUHIIUII,
runore3a, (Qakr, CUCTEMa, MPOLECC, OIKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOU



HAyYHOW KapTUHE MHUPA, U YHUBEpPCAIbHbIE yUeOHbIC NEUCTBUS (TO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATh UX XapaKTEpHbIC
IPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), KCIOIb30BAThH
MOHATHUS J1J1s1 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJEeHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TIO aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peoOpa3oBEIBATH MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyrna W YypaBHEHHUE
XUMHUYECKON PEAKIMU — MPU PEUICHUH Y4eOHO-IT03HABATENbHBIX 33/]1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
IPOTUBOPEYHS B U3YHAEMbBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarebcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4€CTBE OCHOBBI JIsl POPMUPOBAHUS THUIIOTE3BI TIO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHUIA;

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHMUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOJNI0JaTh 3a XOJOM IMporiecca,
CaMOCTOSITENIbHO IPOTHO3UPOBATh €r0 pe3ysbTaT, GopMyIupoBaTh 00OOLIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJieJITaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOJTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JMUTeparypa XHUMHUYECKOrO COJAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OLEHUBATH MNPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



YMEHUE NMPUMEHATH Pa3Iu4yHble METOAbl U 3alpOChl MPHU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIWUX JAHHBIX, HEOOXOJWMBIX I BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIQJICHUE KYJIbTYPO aKTUBHOI'O MCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO ()OpMY MpECTaBICHUS HHHOPMAITIHN U
WUIIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMH CXEMaMH, JHarpaMMaMu,
apyrumMu opmamMu rpadyKu U UX KOMOWHALMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOW U
UCCJIEI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJbCKOIO XO3SIMCTBa M TPAHCIOPTA HA COCTOSIHUE OKPYXAroLEHd NPHUPOAHOU
cpensl.

KoMMyHUKAaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

yYMEHUS 33]1aBaTh BOIPOCHI (B XOJI€ IUAJIOTA U (UJTK) TUCKYCCHUHU) IO CYILIECTBY
oOcyxxmaeMoil  TeMbl, (OPMYITUPOBATH CBOM IMPEAJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPEJITI0KEHHOM 3a/1auu;

YMEHUSI  MOPEACTABIATh  MOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIBHOMU
JNEATEIBHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALUIO
pEe3yAbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1JaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MIO3HABATEIbHOM W HMCCJIEAOBATEIbCKOW  NESITENBHOCTH  INPU  PELICHUHU
BO3HMKAIOIIMX MpPOOJeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPJIUHAIUS
COBMECTHBIX JEHCTBUW, ONPEACICHUE KPUTEPUEB IO OLCHKE KayecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIe YyHUBeEpPCAJIbHbIEe Y4eOHbIe 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACIISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanboiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
NIO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJISATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIIEHMBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHOW €U, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbI€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOIIMMHCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NeucTBUM, crnenupuyYecKue Uil TpeAMETHOM o0macth  «XUMHS», BUIBI
JEATEIPHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIlUsIX.

K konIy oOyuenus B 8 kyacce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHHUIA:

e PpACKpBIBATH CMBIC OCHOBHBIX XMMHUYECKHX MMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUN DJIIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiIacCU(PUKAIUS PEaKIuil: peaxiuu
COCAMHEHHUsI, PEaKUUU PA3JIOKEHUs, PEaKUUUd 3aMEUICHUs, pPeaKuuu
o0MeHa, IK30- U IHIAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3P(DEKT peakiinu,
SJIPO aToMa, dJIEKTPOHHBINA CIIOM aToMa, aTOMHAsi OpOUTAITb, paInyC aTOMa,
XUMHYECKasl CBA3b, MOJSPHAS U HEMOJISIPHAS KOBAJIEHTHAs CBS3b, HOHHAS
CBSI3b, WOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBasi JOJi1 BEIIEeCTBa
(mpolLieHTHAsl KOHIIEHTpAIusI) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITH 3TU OHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

e WCIOJBH30BAaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e ONpENeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomuueckoro 3akoHa J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XMMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B llepronuueckoil cucreme,
3aKOHOB COXPAHEHHSI MAaCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Illepuonnyeckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3MyaTh TMOHITUS «TJIABHAA
noarpynna (A-rpynmna)» u «mnodounast noarpymnmna (b-rpynma)», mansie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE MMEIOTCS B
tabmune «llepuoguueckass cucTteMa XuUMHYeCKuX »dyemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sapa, 00111ee Yuciio IIEKTPOHOB U
pacmpeneneHnue ux 1mo AIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBRA,
XUMUYECKHE peakuuud (M0 YMCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTEIEHYIO MOJICKYJIIPHYIO U MOJISPHYIO MacCChI BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmyie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIuu;

MPUMEHSTH OCHOBHBIC OTIEPAIUU MBICIIUTEIILHOMN NEITETbHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHCTeMaTH3alluio0, KiIacCHU(UKAIHIO,
BBISIBJICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€M — JJII M3y4YEHHUS CBOWCTB
BEIIECTB M XHUMHYECKUX pEaKIUui, eCTECTBEHHO-HAyYHbIE METOJIbl
MO3HAHUS — HAONIOJCHHUE, W3MEpPEHUE, MOJICIUPOBAHMUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CJIeI0BATh MPABUIIAM MOJ30BAHUS XUMUYECKOM MOCY101 U 1a00paTOPHBIM
o0opynoBaHMEM, a TakKe IMpaBUjiaM oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU II0 BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB IO TIOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoAa W KHUCIOpPOAA), MPUTOTOBJICHUIO PACTBOPOB C OINpPEICIEHHON
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOJIUTH
XUMHUYECKHE IKCIMEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT ¢ TIOMOIIbIO MHJIUKATOPOB (JTaKMycC, heHON(PTAICHH, METUIOPAHK
U IpyTHE).

K xonIy oOydenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIN:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHUM
JJIIEMEHT, aTOM, MOJEKYyJ1da, HOH, KaTHOH, AaHWOH, NPOCTOE BEIIECTBO,
CJIO’KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peaKIusi, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJib, MOJISIPHBIM  00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEAKIHUH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAaKIINH,
OKHUCJIUTENb, BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAHOBIIEHHE, AJTIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaJIeHTHaH, WOHHAas,
MeTajuInyecKas ), KpucTaInyeckas pemeTka, Koppo3usi METauioB, CIIABHI,
CKOpPOCTh XMMHYECKOW pEAKUHH, MPEIETbHO AOMYCTHMAasi KOHLIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSIThH 3TU TIOHATHUSA MPU ONMCAHUH BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJI COCTaBJ€HHS (HOpMys
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUIM;

ONPEACIISITh BAJIGHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
ONPEACIIEHHOMY KJIacCy COEAMHEHUM 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, HOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA 10 XUMHUUYECKOU (opmyJie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKUX COCAMHEHUU, TUM KPUCTATIUNYECKOU
PEHIETKN KOHKPETHOTO BEIECTBA;

packpsiBath cMmbIich [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OINHUCBhIBAaTh W XapaKTEPU30BATh
tabnmmunyio Gopmy [leproamdeckoil cUCTEMbl XMMHYECKUX DJIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas mnoArpymmna (A-rpynma)» U «mooodHas
noarpynna (b-rpynma)», manble U OOJbIIHME TEPUOILI, COOTHOCHUTH
0003HauYeHUs, KOTOPhIE UMEIOTCS B IEPUOANYECKOMN TabJIUIIE, C YHUCIIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsn  Aapa, oOIIee YHCIO DSJEKTPOHOB M paclpenesieHHe UuX IIo
AJIEKTPOHHBIM CJI0SIM), OOBSACHSITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIAMHEHUN B Mpeesiax MallbIX MEepUOAOB U
TJIABHBIX TOJATPYMI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakiuu (10 YKMCIy M COCTaBY YYacCTBYIOIIMX B pPEaKIHUU
BEIIECTB, N0 TEIJIOBOMY 3P (HEKTy, 0 MU3MEHEHHUIO CTEMEeHE OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIUUUECKHE XUMHYECKHE
CBOWMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
npuMepaMl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKLINM;

COCTaBJIATb YPABHEHUSA DJEKTPOJUTUYECKOW JNHCCOLMALMU  KHUCJOT,
LIEJIOYEN U COJIEH, TOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIMH HOHHOTO



oOMeHa, ypaBHEHUS peaKIuii, TMOATBEPKIAAIONINX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTpPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmyie COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACYETHI IO YPABHEHUIO
XAMHUYECKON PEaKINU;

coOJro1aTh TpaBuJa MOJL30BAHNS] XUMUYECKON TTOCYI0N 1 Ta00paTOPHBIM
o0opynoBaHMEM, a TakKe TMpaBuja oOOpalleHUusT C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYICHHUIO M COOUPAHUI0 Ta3000pa3HbIX BEIIECTB
(aMMuMaka M yriaeKkuciioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB PA3TUIHBIX
BEIIIECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOPHUI-, OpOMUA-, HUOAMI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THUIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJJIOB, MPUCYTCTBYIONIHNE B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

NPUMEHSTH OCHOBHBIE OMEPALIUU MBICIUTENbHON JAESITEIbHOCTU — aHATIU3 U
CUHTE3, CpaBHEHHUE, 0000I1IEHNE, CUCTEMAaTH3alIMIO, BBISIBIIEHUE TPUUUHHO-
CJIEICTBEHHBIX CBSI3€W — JJI1 U3YYEHHS] CBOWCTB BEILECTB M XMMHUYECKUX
peakiuii, €CTECTBEHHO-HAYYHBIE METOJbl TIO3HAaHUS — HaOII0IeHUE,
U3MEpPEHUE, MOICIIUPOBAHNE, IKCIIEPUMEHT (PEaTbHbIN 1 MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KNIACC
KosaunuyectBo 4yacos
Ne HanmeHnoBaHMe pa3iesioB U K JIeKTPOHHBIE (M (POBHIE)
n/n TeM MPOrpaMMbl Bcero 06HTp0JII>HbIe IlpakTHyeckue padorel  00pasoBaTelbHbIE PECYPChI
padoThI

Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA

Xumus — BaxkHas 001aCTh

11 €CTECTBO3HAHUS U 5 > bubmunoreka LIOK
MPAKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeEKa
12 BemtecTtBa 1 XuMHU4ECKHE 15 1 bubmunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837c
Htoro no paszneny 20
Pasznen 2. BaxHeillune nmpeacTaBUTeJ d HEOPraHMYEeCKUX BelleCTB
71 Boznyx. Kucnopon. [Tonsatue 6 bubmmoreka [JOK
00 oKkcHImax https://m.edsoo.ru/7f41837¢
29 Bognopona.Ilonsrue o ] 1 bu6nuorexa LIOK
KHCJIOTaX U COJSIX https://m.edsoo.ru/7f41837¢c
73 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmunoreka LIOK
OCHOBAHUSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI 1 1 1 bubnuoreka [JOK
HEOPraHWYECKUX COCIMHEHU https://m.edsoo.ru/7f41837¢
Uroro no pazneny 30

Paznen 3. llepnoanyeckuii 3axkoH u [lepuognueckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.

XumMuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE pPe€aKnuu

3.1

[Tepuonuueckuii 3aKOH 1
Ilepuonnueckas cucrema
XAUMHYECKHX djieMeHToB 1. 1.
MenneneeBa. CtpoeHue
aToma

bubmunoreka LIOK
https://m.edsoo.ru/7f41837¢



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

XUMHYEeCKast CBA3b.

3.2 OxucuTenbHo- 8 Eggg;jggg;ggngSWC
BOCCTaHOBUTEJIBHBIE PEAKIIH
Uroro no pazaeny 15 BrbmaoTexa LIOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 Bubmzorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 63

I10 ITPOITPAMME



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

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posBbie)
Ne n/m —— Beero KOﬁHTpO.]ILHLIe HpﬁaRanecKne 06pa30BaTEIbHbIE
padoTshI padoThI pecypesr
Pasnen 1. BemecTBO U XUMHYECKHE PeaKIIUU
11 [ToBTOpeHue u yroyOneHre 3HAaHHA 5 1 bubnnorexka HOK
' OCHOBHBIX Pa3/iesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIEKTPOAUTHYECKAsT JUCCOLIHAIIHSI. 3 1 1 bubmmoreka [JOK
) XUMHUYECKUE PEAKIIMU B paCTBOpPax https://m.edsoo.ru/7f41a636
Htoro no pasneny 17
Pasnen 2. HemeTa/1bl M HX COEIMHEHUS
71 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 1 bubnnorexka HOK
' sneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
06
2| e : B LOK
’ PYIHIBL. 2-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
06
23 onewenron VA-rpymm, Asor, docgopunx 7 | BuGmiorera LIOK
’ py ’ ’ p https://m.edsoo.ru/7f41a636
COETMHEHUS
06
24 onewenron IVA-rpym, Vrncpox s | 2 BuGmiorera LIOK
’ . PYIHIBL. PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COECAMHEHUS
Htoro no paszneny 25
Pa3nen 3. MeTaJuibl M HX COeIMHEHUS
. Bbu6nmmoreka [JOK
3.1 Obmwe cBojicTBa MCTaIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
32 Bakueiiime MeTaibl 1 UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/7f412636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro no pazneny

20

Paznen 4. Xumus 1 oOKpy:Kamomas cpeaa

4.1 BemectBa 1 maTepuainsl B )KU3HU YEIOBEKA 3 Bubmioreka [IOK
https://m.edsoo.ru/7f41a636
Htoro no paszneny 3
PesepBHOE Bpems 3 bubmnorexa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIIACC

KosanuecTBo 4acoB JIeKTPOHHbIE
Ne Hdara uudgposbie
u/n Tema ypoka Beero KOﬁHTpO.}IbeIe I'IpﬁaKaneCKne WIyueHHS  0GPa3OBATENbHBIE
padoThI padoThI pecypesl
1 [Ipenmer xumuun. Pose XuMuu B KU3HU 1 bu6mmoreka [IOK
yejioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
2 TTonsaTtue o MeToax MO3HAHUSI B XUMUM 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227¢
IIpaxTuueckas padota Ne 1 «IIpasuia pado
3 B §a6zngopH;II/IpH HpiléMH o6pall)m];?1fm1<): w 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d23dc
1a060paTOPHBIM 000PYTOBAHUEM
4 Yucteie BemecTBa 1 cMecH. CriocoObl 1 bubmnorexa [JOK
pazaeneHus cMecen https://m.edsoo.ru/ff0d26ca
5 | cusoct (na mprmtepe omorea mosapemiol | BuGmorexa LIOK
p P P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmorexa [IOK
6 ATOMEL Il MOTIEKYIHI 1 https://m.edsoo.ru/ff0d2a6¢
7 XHUMHYECKHUE DJIEMECHTHI. 3HAKU (CUMBOJIBI) 1 bubmuorexa [JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 clOXKHbBIE BELIECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE yUCHHE 1 Bubmorexa LIOK
YIp ya https://m.edsoo.ru/ff0d2d50
3aK0H MTOCTOSIHCTBA COCTaBa BEILECTB.
10 Xwumwnueckas popmyina. BanreHTHOCTH aTOMOB 1 bubmorexa LIOK
) https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX DJIEMEHTOB
1 OtHoOcHTENbHAsA aTOMHAs Macca. 1 bubmuorexa [JOK

OTtHOCHUTEILHAS MOJICKYJIsIpHadg Macca

https://m.edsoo.ru/ff0d323¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/ff0d28c8
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12 MaccoBas 1o XUMHYECKOTO DJIEMEHTA B Bbu6nmuoreka [JOK
COCIMHCHUH https://m.edsoo.ru/ff0d350¢c
13 KonuuecTtBo BeniectBa. Mosb. MossipHast bubnnorexka HOK
Macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SABICHUA. bubmuorexa [JOK
XuMHUeCcKasl peakus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yCiI0BUs IPOTEKAHUS bubnunoreka [IOK
XUMHYECKUX peaKuid https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BEIIECTB. bubanorexa HOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienust koiMuecTBa, MacChl BEIIECTBA 11O bubmuorexa [JOK
YpPaBHEHUSIM XUMUYECKUX PEaKLUN https://m.edsoo.ru/ff0d5708
Knaccudukarus XuMrU4ecKux peakiui
18 (coe I/IH%HI/ISIH a3JI0KCHUS Sal\I/:e eLII{I/ISI bubmorexa [IOK
1 P i m i https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 9H HKHOlIIWe II{/ICT 12)60(?q GI:IEI::ZI/I bubmorexa LIOK
I AHCT. Hf https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIvs 3HaHUI
20 KontponbHas padora Nel mo treme «BermiectBa bubnuoreka [IOK
1 XUMUYECKHUE PEAKITAN https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras Bo3ayxa.
21 KI/IC?I}(;XO — BJIEMEHT U TPOCTOE Beﬂy:CTBO bubmorera [IOK
PO p m ’ https://m.edsoo.ru/ff0d448¢
O30H
®duU3N4eCcKue U XUMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuu OKUCIICHUSI, TOPEHUE) bubmaorexa LIOK
PO 1 - TOp ’ https://m.edsoo.ru/ff0d4614
[TonsTHE 00 OKCHIaX
CrocoObI MOTy4YeHHUsT KUCIOPOIa B
23 nabopaTopuu iqn OMI)IH_IJ'IerHOI[CTI/I bubmorexa [IOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpuMeHeHue kucnopona
TennoBoit 3¢ (hekT XUMUUECKOH peakiuu, Bubmorexa [IOK
24 MOHATHE O TEPMOXUMHYECKOM YPaBHCHUH,

OK30- U SHAOTCPMUYCCKUX PCAKITUAX

https://m.edsoo.ru/ff0d4790
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TormumBo (HeTh, yroiab U MeTaH).

Bbu6nmuoreka [JOK

25 3arpsi3HeHuE BO3/AyXa, CIIOCOOBI €T0 hitps://m.edsoo.rw/ff0ddcda
MPEAOTBPALCHUS
IIpaktryeckas padora Ne 3 mo teme
26 «ﬁonyqeﬂne u Ic)0614paﬂﬂe KHCII0pOia bubmaorexa LIOK
N ’ https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBOHCTBY
27 Bomopon — a5eMeHT 1 MpocToe BEIIECTBO. bubmmoreka [JOK
Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
28 ®OU3NYeCKue U XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHsTHE O KMCIOTAaX U COJIIX Bubmioreka [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHHs BOJOPOIa B bubnnorexka HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktryeckas padora Ne 4 o teme
31 «ﬁonyqeﬂne u Ic)0614paﬂﬂe BOZIOPOJIA bubmorera [IOK
N ? https://m.edsoo.ru/ff0d4{42
W3Yy4YEHUE €r0 CBOHCTBY
. .. Bbu6nmmoreka [JOK
32 Monspasiii 00bEM ra3oB. 3akoH ABOTaaApo hittps-//m.edsoo.ru/f0d542e
Brrunciienus 00bEMa, KOJIMUECTBA BEILIECTBA
33 rasa o ero M3BeCTHOMY KOJIMUECTBY BEIIECTBA Bubmiorexa LIOK
.. y y Bet https://m.edsoo.ru/ff0d55a0
Wik 00bEMY
o | oo e B LOK
peaki . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusnyeckrue 1 XUMUYECKHE CBOMCTBA BOILI Bubmioreka LIOK
https://m.edsoo.ru/ff0d587a
N bubmuorexa [JOK
36 CocraB ocHoBanuii. [TonsiTne 06 HHIUKATOpPAX hitps-//m.edsoo.ru/ff0d59e2
Bona kak pactBopurtens. Hackilienusie u BuGmorexa LIOK
37 HEHACBIILIEHHBIE pacTBOPbL. MaccoBas 10Jist

BEILIECTBA B PACTBOPE

https://m.edsoo.ru/ff0d5b40
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[IpakTrueckas padota Ne 5 o Teme

Bbu6nmuoreka [JOK

38 «HpI/IFOTUOBJIemEe PacTBOPOB C ONpeaENEHHOM https://m.edsoo.ru/f0d5eba
MacCOBOU J0JIei paCTBOPEHHOTO BEIIECTBAY
39 KonTponbhas padorta Ne2 no teme «Kucnopos. bubmmoreka [JOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiacCupUKaIus, bu6mmorexa [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonyyenne u XUMHUYECKHE CBOMCTBA
41 KI/ICJIY:THHX OCHOBHBIX U aM()OTEPHBIX bubmaorexa LIOK
i P https://m.edsoo.ru/ff0d664e
OKCHIOB
OcHoBaHUs: COCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK
42
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMHYECKUE CBOMCTBA bubmmoreka [JOK
OCHOBaHMUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 IlonyyeHue u XMUMHUYECKHE CBOMCTBA KHCIOT bubmorexa LIOK
v https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIoCOObI bubanorexa HOK
MOJTYYEHUS, XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padota Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3334 110 TEME bubanorexa [HOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHU I
I'enernueckas cBsA3b MEXKIY KiIacCaMU bubanorexka HOK
48 -
HEOPTaHWYECKUX COCAUHECHUN https://m.edsoo.ru/00ad9a50
49 O06o00mIcHNEe U CHCTEMAaTH3alKs 3HAHUT bubmorexa LIOK
m 1 https://m.edsoo.ru/00ad9cb2
50 KonTtponsHast padora Ne3 o reme "OcHOBHBIE bubnuoreka [IOK

KJIACChl HEOPTraHUYECKUX COEAUHEHMIT"

https://m.edsoo.ru/00ad9ela
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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[TepBble MOMBITKU KJIacCUPUKAITUN

Bbu6nmuoreka [JOK

1 T
5 XUMUYECKUX AneMeHToB. [loHaTue o rpynmnax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
Ilepnoanueckuii 3axkoH u Ilepunoanueckas
52 CHfTeMI; XUMHUYECKHUX BHGMGETOBH A n bubmorexa [IOK
T https://m.edsoo.ru/00ada52¢c
Menneneena
53 Ilepuoapl, rpynnbl, MOATPYIIIILI Bubanorexa [IOK
PUOJIBL TPy » IOATPY https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubanorexka HOK
H3otonsl https://m.edsoo.ru/00ada342
CTpoeHHe AIIEKTPOHHBIX 000JI0OYEK aTOMOB
55 C-)JIepMeHTOB IIe I/IIZ) nueckor cucremsl . U bubmorera [TOK
PHOA T https://m.edsoo.ru/00ada6bbc
Menneneena
XapakTepUCTHUKa XUMHUYECKOTr0 dJIEMEHTA 110
P P N bu6mmoreka [IOK
56 ero nosioxkeHuo B Ileproguyeckont cucreme
https://m.edsoo.ru/00ada824
J. . MenngeneeBa
3nauenue Ilepunonnueckoro 3aKoHa st
57 a3BUTHS HA ; 151 I/IH npaktuku. 1. 1 ’ bubmorexa LIOK
P YK .. P . AR https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, NTEIaror U rpaK 1aHuH
53 DIEKTPOOTPULIATETLHOCTH aTOMOB bubnnorexka HOK
XAMHUYECKHUX DIICMEHTOB https://m.edsoo.ru/00adaab8
59 HMonnag xumnyeckas cBA3b Bubnorexa [IOK
https://m.edsoo.ru/00adac34
60 KosanenTHas nossipHas XUMHYECKas CBI3b Bubmnorexa HOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemonapHast XUMHUUECKAS CBSI3b Bubmnorexa HOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CreneHn oxucneHns https://m.edsoo.ru/00adae28
Bbu6nmmoreka [JOK
63 OKHUCIUTENTbHO-BOCCTAHOBUTEIIBHBIE PEAKIITHH

https://m.edsoo.ru/00adb076



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adb076

64 OKHCIIMUTEIM U BOCCTAaHOBUTEIIN 1 Brbmaorexa LIOK
https://m.edsoo.ru/00adb076
65 Kontponbras padota Ne4 o reme «CtpoeHue 1 bubanorexa HOK
aToMa. XUMHYECKas CBI3b» https://m.edsoo.ru/00adb486
66 PesepBHelit ypok. O600111eHE 1 1 bubmmoreka [JOK
cucTeMaTu3aIus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6001eHue 1 1 bubnumoreka [IOK
cUCcTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
63 PesepBHslit ypok. O600111eH1E 1 1 bubmmoreka [JOK
cucTeMaTu3aIus 3HaHui https://m.edsoo.ru/ff0d61c6
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9 KVIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE

Ne Hara nugposbie
Tema ypoka

n/n yp Bcero KO;[ TPOILHBIE HpﬁaKT“quKHe H3yYeHUS oOpa3oBaTe/ibHbIE

padoThI padoThI pecypebi
Ilepuoauueckuii 3akoH. [lepuoanueckas
1 cnfTeMa XUMHAYECKUX BJIGMIG)HTOB AN 1 Bubmorexa LIOK
T https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
2 XI/IMI/I‘IGCKII?IX 3JIEMEHTOB MEPBBIX TPEX 1 bubmnorexa LIOK
p p https://m.edsoo.ru/00adb6b6
NEepHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnumoreka [IOK
HEOPTaHWYECKNX BEIECTB https://m.edsoo.ru/00adb7¢2

4 Bunpl xuMuueckoil CBA3U U THIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontposbnas padota Nel o teme

5 «[ToBTOpEeHUE U yriayOneHue 3HaHu| 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiaccay

6 Knaccudukanus XuMHUECKUX peaklnii Mo 1 bubmmoreka [JOK
pa3IUYHBIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsATHE O CKOPOCTH XUMHUYECKOU

7 €aKINU HOHSII”)[I/IG 0 TOMOT'€HHEIX U 1 Bubmnorexa HOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[TonsaTHE 0 XMMUYECKOM PaBHOBECHHU.

] @DakTOpBI, BAUSIOIINE HA CKOPOCTh 1 bubmmoreka [JOK
XAMHUYECKOW PEAKLUHU U MOJI0KEHNE https://m.edsoo.ru/00adc28c
XUMHYECKOTO paBHOBECHS

9 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC 1 bubmuorexa [JOK

peaKiuu

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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Teopust 3IEKTPOTUTUYECKOMN

Bbu6nmuoreka [JOK

1 .

0 mucconuaiuu. CUIbHbBIE U c1a0ble https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI

11 HMonHrble ypaBHEHUS peaKIINil bubmorexa LJOK

M peakn https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCJIOT U
12 OCHOBAaHUI B CBETE IPEACTaBICHNI 00 Brbmaotexa LIOK
N P https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON JUCCOLIMAIIIT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIIEHUNA 00 DIJIEKTPOJIMTHYECKON bubmioreka LJOK
p p https://m.edsoo.ru/00add8b2
IUCCOLIMAIUU
14 IMTonsgarue o ruaponnse coiaei bubmioreka [JOK
p https://m.edsoo.ru/00add9d4
. bu6mmoreka [IOK

15 O00011IeHNE U CUCTEMATHU3AIMS 3HAHUI https://m.edsoo.rw/00addd12

16 [IpakTuyeckas padora Ne 1. «Perenune bubnumoreka [IOK
KCTIEPUMEHTAIIBHBIX 33129 https://m.edsoo.ru/00addbfa
KontponsHas padora Ne2 o teme

17 «3JI€II()T onHTIquCKa;I UACCOIIUAIINS Bubmiorexa LIOK

p ) https://m.edsoo.ru/00addec0
XHUMHYECKUE PEAKIIUU B PACTBOPAX)

13 OO6m1as XxapakTepuCTHUKa rajJoreHOB. bubmmoreka [JOK
XHUMHUUYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopon. ConsHas KUCJIOTa,

19 XHMquCI)jHS CﬂOﬁCTBa HOJIyYECHUE bubmioreka LJOK

> yd ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
ITpaxTrueckas padora Ne 2 o Teme
20 «gon eHue COI?'ISIHOI\/'I KHUCJIOTBI bubmioreka LJOK
ya . N ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTB»
Brrunciaenus 1o ypaBHEHUAM
ypas bubmuorexa [JOK
21 XUMUYECKHUX PEaKLHUH, €CIIU OJIUH U3

peareHTOB J1aH B U30BITKE

https://m.edsoo.ru/00ade4 88



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

OO6m1as xapakTepucTruKa 3J1eMeHTOB VIA-

Bbu6nmuoreka [JOK

22
TpYyNIbI https://m.edsoo.ru/00ade64a
ANI0TpONHBIE MOIU(DUKAIIUN CEPHI.

23 Haxoxg[eHHe ce BII[ I/I(beé C;IGILI/IHGII){I/Iﬁ B Bubmnorexa HOK

p ’ https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHUE CBOMCTBA CEPBI

24 CepoBonopoi, cTpoeHHe, (U3HIECKUe U bubanorexka HOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTa

25 qmsngemng U XI/II\I/I)I/I‘-IGCKI/IG CBOIf;ICTBa bubmaorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JISKAIINEC B
OCHOBE IIPOMBIIIICHHOTO CII0c00a
26 oJI eHI/II)SI CEpPHOM KHUCJIOTBI bubmnorexa LIOK

¥y p ) . https://m.edsoo.ru/00adec8a
XUMHYECKOE 3arpsA3HEHUE OKPY KaIOIIeH
Cpelbl COeTMHCHUSIMU CEPhI

27 Brruucnenue MaccoBOil JJOIU BbIXOJ1a bubmuorexa [JOK
NPOJIYKTa PEAKIINHT https://m.edsoo.ru/00adec8a
OO0mas XxapakKTepUCTUKa JIEMEHTOB V A-

28 rpymisbl. A30T, paclipoCTpaHEHHE B bubanorexa HOK
npupoje, GuznyecKrue 1 XuMUYecKue https://m.edsoo.ru/00adeecatd
CBOMCTBA

29 AmMMHaK, ero Gpu3nvYecKue 1 XUMHYECKUE bubnuoreka [IOK
CBOICTBA, MTOJYYECHUE U TPUMEHEHNE https://m.edsoo.ru/00adf004
[TpakTrueckas padota Ne 3 o Teme

30 «ﬁon €HHUE aleMnaKa W3YyYECHHUE Ero bubmorera [IOK

. v » M3V https://m.edsoo.ru/00adf180
CBOMCTBY

31 A3oTHas KucioTa, e€ Gu3nIecKue u bubanorexa HOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH

p Bbu6nmuoreka [JOK

32 aMMOHUS B KQU€CTBE MUHEPAIBHBIX

ynoOpeHuit. XuMHU4YeCKOe 3arpsi3sHeHNE

https://m.edsoo.ru/00adf518



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
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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OKPYKaIOIIEH CpeIbl COSTUHEHUSIMH
asora

®ochop. Okcun dhocdopa (V) u

Bbu6nmuoreka [JOK

33 ocdopHas KUcJIoTa, (U3NIECKHE U
(bocdop N b https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MMOTYYCHHE
Hcnonw3oBanue ¢pocdaToB B KauecTBE
34 MHUHEPAIBbHBIX nq())(i (EHI/HZ 3arps3HeHue Bubmnorexa HOK
p o YAOOP ) p https://m.edso0.ru/00adfc20
IPHUPOIHON cpeapl hocharamu
Yraepon, pacipoCcTpaHEHHUE B IIPUPOJE, bubanorexa HOK
35 <
bu3HYeCKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9¢
Oxkcuapl yriaepoaa, ux pu3ndeckue u
36 XHMUYCCKHE CBOMCTBA. DKOJOTMYCCKHUE Bbu6nmuoreka [JOK
poOJIEMBI, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yraepona (IV)
37 VYroabpHasg KUCIIOTA U €€ COJIn Bubmioreka LIOK
https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
"ITosrydyeHune yrieKucioro rasa. bubmmoreka [IOK
38
KadectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
noH"
IlepBoHauanLHbBIE MOHATHS 00
39 0 rpaHHIIGCKHX BEIIIECTBAX KaK O Bubmnorexa HOK
P https://m.edsoo.ru/00ae054¢e
COCTMHEHUSX YTIIepoaa
40 KpeMmuunii u ero coefuHeHNns Bubmioreka LIOK
P https://m.edsoo.ru/00ac080a
[IpakTuueckas padora Ne 5. Permenue
41 SKCHEPUMEHTAIBHBIX 3324 110 TEME bubmmoreka [JOK
«Baxueime HeMeTaJUIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
KoutponsHasa padora Ne3 1o reme
por P bubmuorexa [JOK
42 «Baxxueime HeMeTaJUIbl U UX

COCOAUHECHU A

https://m.edsoo.ru/00ae0e18
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OO61mas xapakTeprUCTHKa XUMUYECKUX
3JIEMEHTOB — METalIoB. MeTrayminueckas

bu6mmoreka [IOK

43 CBSIS.I? U MeTaJUInYecKas KpI:ICTaJ'IJ'II/I‘IeCKaﬂ hitps-//m.edsoo.ru/00ae] 03¢
peméTka. GuznuecKue CBONCTBa
METAJJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMUYECKUN DA HAIPSHKECHUH Bubnorexa [IOK

P pan p https://m.edsoo.ru/00ael 156
METAJJIOB
OO6mme cnocoObI MOTYyYEHUS METAIIJIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUAM bubnunoreka [IOK
XUMHYECKUX PEaKIUi, €CIIU OJUH U3 https://m.edsoo.ru/00ael 156
peareHTOB COJEPKUT MPUMECH

46 IToHaTHE O KOPPO3UHU METAIIOB Bubmnorexa HOK

pp https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK

47 IllemomEe MCTAILITET https://m.edsoo.ru/00ae14b2

48 OKcuabsl ¥ TUOAPOKCUILI HATPUSA U KAJIUA Bubmnorexa HOK

a p a p https://m.edsoo.ru/00ae14b2

49 [[{eroyHO3EMENBbHBIE METAIUIBI — KATbLUN bubmmoreka [JOK
U MarHuim https://m.edsoo.ru/00ael 58

50 Bakueiinme coeTMHEHNUA KLU Bubmnorexa HOK

a 1 https://m.edsoo.ru/00ael 5¢8

51 O0001IeHre U cUCTEMATU3aLMs 3HAHUN

57 JKécTkocTh BOABI M CIOCOOBI €€ Bbu6nmuoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
IIpaxTuueckas padora Ne 6 o Teme

53 "}EéCTKOCTL BOpBI U METOJILI €6 Bubmnorexa HOK

" A A https://m.edsoo.ru/00aclac8
YCTpaHEHHUsI
. Bbu6nmmoreka [JOK
54 AJOMHHUH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBONCTBA OKCUAA U bubmmoreka [JOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64
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bu6mmoreka [IOK

56 Keneso 1 https://m.edsoo.ru/00ac1d86
57 Oxkcuapl, THAPOKCU B 1 conu xenesa (1) 1 bubanorexa HOK
u xxene3a (I1I) https://m.edsoo.ru/00ae35¢6
58 O0001eHre U cUCTEMATU3aLNS 3HAHUN 1
[Tpaktuueckas padota Ne 7. Pemenue
59 AKCIIEPUMEHTAIBHBIX 3334 110 TEME 1 bubnnorexa HOK
«BaxkHelne MeTammisl 1 UX https://m.edsoo.ru/00ae3de8
COETUHEHU
Brrurcnenus mo ypaBHEHUSM
XUMHYECKHUX PEAKIIUI, €CIU OJUH U3
60 peareHToB ):[ai B I/IIIli6bI,TKe I/IJII/IHCOI[ep)KI/IT 1 Bubmioreka LIOK
. https://m.edsoo.ru/00ael1750
npuMecH. Berarciiennst MacCoBOM JTOJTH
BBIXO0/JIa TPOJIYKTA PEaKLUU
61 O0001Ienre U cucTEMAaTH3alNs 3HAHUHI 1
KonTponpHas padora Ne4 o Teme
62 «BaxkHele MeTaIel ¥ UX 1
COETUHEHM
63 BenectBa 1 MmaTepuainbl B IOBCEIHEBHOM 1 Bbu6nmuoreka [JOK
’KM3HHU YeJI0OBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEN 1 bubnnorexa HOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponp xvMuu B pelIeHnH 3KOJIOTHYECKUX 1 bubmmoreka [JOK
npo0yieM https://m.edsoo.ru/00ae4270
PezepBHblit ypok. O60011eHNE 1 bubnumoreka [IOK
66 . 1
cUCTeMaTHu3anus 3HaHUHI https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O6001IeHNE U 1 bubanorexka HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
63 PezepBHblit ypok. O60011eHNE 1 1 bubmmoreka [IOK
cucTeMaTu3aIus 3HaHui https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Xumus. 8 kinacc: yueOnuk / O.C. I'abpuenss. — M.: Jlpoda, 2019.
2. Xumus. 9 knacc: yueonuk / I'abpuensu O.C., CnaakoB C.A., OcTpoyMoB
N.I". — M.: IIpocsemienne, 2023.

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. T'abpuensa O.C., BockobOoitankoBa H.II. «Xumus B Tecrax, 3amadvax,
YIPaXHECHUSIX. 8-9 KJIaCChI»: yuebHoe nocobue TUTS
o01eo0pa3zoBarenbHbIX yupexaeHuit. — M.: Jlpoda, 2016.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

1. MunuctepcTBo 00pazoBanus U Hayku PO (www.mon.gov.ru)

2. JlononHutensHoe  oOpa3oBaHue  jaereil.  DenepanbHbll  mopTanl
(vidod.edu.ru).

3. Cepsep 'ocHUUM nHbOpMalIMOHHBIX TEXHOJIOTUH U TEIEKOMMYHUKAIUI
(www.informika.ru).

4. XuMuK.py — caiit o xumuu (www.xumuk.ru).

5. IIkonbhas xumus (schoolchemistry.by.ru).

6. @enepanbHbIl LIEHTP MHPOPMAIMOHHBIX 00pa30BaTENIbHBIX PECYPCOB —
OIHOP (fcior.edu.ru).

7. Enqunas xomiekius mUQPOBBIX 00pa3oBaTeNbHBIX pecypcoB (school-
collection.edu.ru).

8. Odwunmansueiii cailtt ®I'BHY «®enepanbHblii HHCTUTYT MEAAarornyecKux
u3Mepenuin» (fipi.ru).

9. HNutepHer-xypHan «Xumusa 1 XuMukn» (chemistry-chemists.com)

10.OTKpBITHIN KIacc (Www.openclass.ru).



		2023-10-17T10:57:18+0200
	Чаплыгин Александр Александрович




