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Pa6ouasi nporpaMmma no XumMuu,
aJanTHPOBAHHAA ISl 00Y4Ya0IIUXCS
¢ 32/1eP’KKOH NMCUXNUYECKOT0 Pa3BUTHS

U1 oOygaromuxcs 8 — 9 KiaccoB

JlanHast mporpamma peanmsyetcs Ha 6aze Llentpa «Touka pocTay ecTeCTBeHHO-HAyqHOM
TEXHOJIOTUYECKON HAITPABIICHHOCTEM.

noceJiok Jlesam 2024



HOACHUTEJIBHAS 3AIINCKA

B paboueit mporpamme mpeACTaBICHBI COACpPKAHHE XUMHUYECKOTOo OOpa30BaHUS,
TpeOOBaHUA K  00s3aTeIbHOMY W  BO3MOXXHOMY  YPOBHIO  TIOJTOTOBKH
oOyyaroierocs.

[Iporpamma paccuntaHa Ha OOyYarOUIUXCS C HEJOCTATOYHOW XHUMHUYECKOM
MOJATOTOBKOM, HMMEIOIIUX 3aJIEPKKYy TMCUXUUYECKOTO Pa3BUTHUS, OTPAHUYECHHBIC
BO3MOXHOCTH 3710pOBbs. [Ipu cocTaBieHnn NporpaMMbl YUUTHIBAIUCH CIEAYIOIINE
OCOOCHHOCTU JI€TeH: HEYCTOWYMBOE€ BHHUMaHUE, Maybli OO0OBEM MaMSTH,
3aTpyJHEHUS MPU BOCIPOU3BEACHNN y4eOHOr0 MaTepuaia, HeCPpOPMUPOBAHHOCTh
MBICJIUTEJIbHBIX OTEepalii (aHaau3, CUHTE3, CPaBHEHHUE), TNIOXO0 Pa3BUTHIE HABBIKU
YTEHUsI, YCTHOM W mUChbMeHHON peun. [Iporiecc oOydeHUs TaKUX IIKOJIHHUKOB
UMEET KOPPEKIIMOHHO-PA3BUBAIOIIMN XapaKTep, HAMPABICHHbIM HAa KOPPEKIUIO
UMEIOIINXCST Y 00y4YaroImuXcsi HEJOCTATKOB B Pa3BUTUM, MPOOEIOB B 3HAHUIX U
OMHUPACTCS HAa CYOBEKTHBHBINA ONBIT IIKOJHHUKOB M CBS3b C PEAJbHOW >KH3HBIO.
[IpomexyTouHasi arrectamusi TPOBOAUTCS B (OpPME TECTOB, CAMOCTOSATEIIBbHBIX
paboT, XUMHUYECKUX NUKTAHTOB (1m0 5-10 MMH) M KOHTPOJIBHBIX pabOT B KOHIIC
JIOTUYECKU 3aKOHUYCHHBIX OJIOKOB y4yeOHOro wmarepuaina. ['ogoBas aTTecTaius
peayCMOTpPEHA B BUJIE UTOTOBOM KOHTPOJBHON PaOOTHI.

IIpu opranmzanmu o6ydeHus jgeteit ¢ 3[IP  yuuThBarOTCS MeTOIUUYECKHUE
pEKOMEHJAIuU, KOTOphIE NAlOTCs Jis TMpernojiaBaHusi B 0O0Ieo0pa3oBaTeIbHbIX
KJaccaXx, M  XapakTepHble OCOOCHHOCTHM  OOydYarouuxcs, COOJIOAa0TCA
OTIpeJIeICHHbIE MPUHIIUIIBI U TPeOOBaHUS MPU MPOBEICHUU YPOKOB. XapaKTepHBIMU
OCOOEHHOCTSMM YUAIINXCA C 3a/I€PKKON TICUXUUECKOTO Pa3BUTHS SBIISIOTCA:

- HEJIOCTaTOYHO PAa3BUTOE MPOU3BOJIIEHOC BHUMaHUE, 0COOCHHO TaKOE €ro CBOHCTBO,
KaK yCTOHYHMBOCTB, IIOATOMY BO BpPEMsI YpOKa ydallhecs 4acTO OTBIEKAIOTCS OT
BBITIOJIHSIEMOH PabOTHI UM BOOOIIIE HE BKIFOYAIOTCS B HES;

-CHIDKEHHBI 00BEM CIIyXOpEueBOrO0 3allOMUHAHUA, T.€. JI€TH 3aTPYAHSIOTCS
3alIOMHUHATh MaTepPHUal Ha CIIyX;

- ¢l1abo Pa3BHUTOC MBINUJICHHUC, B PC3YJIBTATC YCTO YHAIUCCA HC MOI'YT BBIIIOJIHUTD
MHOTI'HC MBICJIHUTCIIBHBIC OIICpAlM,

- MEJICHHBIN TeMN paOoThl, MOBHIIICHHAS YTOMIISIEMOCTh, Ha (DOHE KOTOPOH y HUX
MOTYT BO3HUKAaTh JIMOO OTKa3 OT JEATEIbHOCTH, JUOO JBUraTelibHas
PacCTOPMOKEHHOCTb;

- HEyMEHHUE CaMOCTOSITEIBHO PEryJupoBaTh CBOIO JESITEIBHOCTh U TOBEJCHUE
(HE00X0 MM BHEITHUN KOHTPOJb CO CTOPOHBI).

Bce 310 yunThIBaeTCS Npu OpraHu3aluu U MPOBEACHUH YPOKOB.

['maBHas e — aganTupoBaTh ATl K ydeOHOMY MPOIIECCY, 1aTh UM BO3MOXKHOCTh
MOBEPUTH B CBOM CUJIBI U HE 3aTEPATHCSA Cper O0IIeH MacChl ydalluXcs.



[Iporpamma mo xumuu na€t TpeACTaBICHUE O LENAX, OOIIell cTpaTeruu
oOydeHMs, BOCTHMTAHHMS M PAa3BUTHA OOYYAIONMIUXCS CPEACTBAMH Yy4eOHOTO
mpeaMeTa, YCTaHABIMBACT  00s3aTEIHHOE MIPEeIMETHOE coJepKaHue,
MpeaycMaTpUBAET paclpeiesiCcHHe ero Mo KiIaccaM M CTPYKTYPHUPOBAaHHE II0
paszzmenaM W TeMaM TPOTpaMMBl 10 XHMHH, OTMPEICTSIET KOJUYCCTBECHHBIC U
KaueCTBCHHBIE XapaKTePUCTUKHU coJlep KaHus, PEKOMEHIYEMYIO
MOCJICIOBATEIPHOCTh ~ M3YYCHHS XUMHH C yY4ETOM  MEXKIPEAMETHBIX M|
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  Y4eOHOrOo  TIpoliecca, BO3PACTHBIX
O0COOCHHOCTEW OOydYaronuxcs, OIpEaeIseT BO3MOXKHOCTH TpeaMeTa  JUIs
peanu3anuu TpeOOBaHWI K pe3yibTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTEIIbHOU
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIeTo 00pa3oBaHusl, a Takke TpeOOBaHUMN K
pe3ynbraTaM oOy4YCHHS XMMHUHU Ha YPOBHE IEJICH U3YUCHHS MPEAMETa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEILHOCTH OOYYarOIIerocss MO OCBOCHHUIO
y4eOHOTr0 CoJIepKaHusI.

3HaHWE XWMHH CIY)KHT OCHOBOH IS (OPMHUPOBAHUS MHUPOBO33PCHUS
oOyJaromierocsi, €ro MpeACTaBICHUA O MaTepUAIbHOM €JIMHCTBE MHPA, BAKHYIO
poJib MrparoT (GopMUpPYEMble XUMHUEH TNPEJICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTrUUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJIE, O IMyTSAX pEHIeHUs TriI00aJbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealu3alldd  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhI IUYHOCTH, €€ 00IIeH U (YyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILICHUS W TBOPYECKUX CIOCOOHOCTEU
oOydJaromuxcs, HABBIKOB HX CaMOCTOSITENIbHOW  Y4eOHOW  JIeITEeNbHOCTH,
AKCIIEPUMEHTATBHBIX M HCCIEAOBATENbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBEHOMN NeITeTbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
I[EJIOCTHOTO B3TJIs/Ia HA €IUHCTBO TIPUPOJIBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 yUarOIINXCS;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIICHUS K ECTECTBEHHO-
-HAYYHBIM 3HAHUSAM, K TIPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIQ/ B DKOJIOTUIECKOE
oOpa3oBaHre 00yJarONIXCS.

JlanHble HampaBlIeHUS B OOyYEHWHM XUMUU O0ECTICUMBAIOTCS CHENU(UKOMN
comepkaHus ~ y4eOHOTO  TpeAMeTa, KOTOPBI  SBIACTCA  MEJaroru4ecKu
aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKHM XMMHH Ha OTPENIETIEHHOM JTare e
pa3BHUTHSI.



Kypc xumMun Ha ypoBHE OCHOBHOTO 0O0IIEero 0Opa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHE OOYYAIONIUMHUCS CHUCTEMbI TMEPBOHAYAIBHBIX TMOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TMOHSITHN
OPraHUYECKOU XUMHUMU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 moaxoaa K €€ m3yudeHuro. Colep:kaHue CKIIAIbIBAETCA W3 CHCTEMBI
MOHATUN O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBbI MOHITUN O XUMHYSCKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO MPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHUW HAa OCHOBE TEOPETUUYECKUX MPEICTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa JI. . MeHeneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— YYE€HUS O CTPOCHUU aTOMa U XUMUYECKOH CBSI3H;

— TIpEeACTaBICHUNU 00 DJIEKTPOJUTHUECKON JTUCCOIMAIIUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEA0BATEIILHO OT OJHOTO
YPOBHS K APYTOMY, BBITIOTHSSA (PYHKIIMHU OOBSICHEHHS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHMS U BO3MOKHOCTEN MPAKTUUECKOTO MIPUMEHECHUS U MOJIYUYCHUS U3yYaeMbIX
BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABIICHUS] O XUMHUYECKOW COCTaBJISAIOIICH HAYYHOM KapTUHBI MHpPa B JIOTHKE
€€ CHCTEMHOM ITPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAaM
MO3HAaHUs B Hayke. M3ydyeHHe XMMHUM MPOUCXOAUT C NMPHUBICYEHUEM 3HAHUU W3
paHee M3yUYEHHBIX y4eOHBIX mpenmeToB: «Okpyxaromuid mMupy», «buomorus. 5—7
Kiacce» U «dusuka. 7 Kimaccy.

[Ipy wu3yyeHHH XUMHUHU TPOUCXOAUT (POPMHpPOBAHHWE 3HAHUA OCHOB
XUMHUYECKOW HAyKH KaK OOJIaCTM COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUUYECKON
JESATEILHOCTHY Y€JIOBEKA M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJIbTYpHI. 3a/1aua
y4eOHOTr0 IpeaMeTa COCTOUT B ()OPMUPOBAHUU CHCTEMbI XUMHUCCKUX 3HAHUN —
BOXHEUIIMX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKHUX IMOJT0KCHUH, JOCTYITHBIX
0000ITIeHN MHUPOBO33PEHUECKOTO XapaKTepa, sS3blka HayKd, B IMPUOOIICHUU K
HAy4YHBIM METOJIaM MO3HAHUS MPHU U3YYEHHHU BEIIECTB U XMMHUUYECKUX PEAKIIHi, B
dbopMUPOBaHUY U PA3BUTHH ITIO3HABATEIIBHBIX YMEHUH M MX IPUMEHCHHUH B Y4eOHO-
MO3HABATEILHON U Y4EOHO-HUCCIIEA0BATEIbCKON JACATEIIBHOCTH, OCBOCHUU TTPABUII
0e301acHOr0 OOpaIeHUs ¢ BEIICCTBAMH B TTIOBCETHEBHOM JKH3HHU.

[Ipy M3ydyeHMM XUMHUH Ha YPOBHE OCHOBHOTI'O OOIEro 0Opa3oBaHMs BaXKHOE
3HAYEHHUE MPUOOPENIN TaKHE 1eJH, KaK:



— (QopMHpOBaHHE HWHTEIUIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
CaMOoOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTHUIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBUSIM JKU3HU;

— HampaBlICHHOCTh OOyYEeHHs Ha CHUCTEMaTUYeCKoe MPHOOIIECHUE
o0ydJaromuxcs K CaMOCTOSITEJIbHOM TO3HABATEIBbHOW JEATeNbHOCTU, HAy4YHBIM
METOJaM TO3HaHUsA, (POPMHUPYIOIMIMUM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XHMWH;

— o0ecrnieueHre YCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00YUaOITUMUCS
OMbITa PA3HOOOPA3HOU JNIESITEIHLHOCTH, TMO3HAHUS M CAMOTO3HAHUS, KITHOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIINX YHUBEPCAIHHOE 3HAUCHHE ISl
Pa3IUYHBIX BUJOB JEATEIbHOCTH;

— (QopmupoBanue 00mel (QYHKIUOHATIBHOW H €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM 4YHUCJIE YMEHUN OOBSICHATH W OIICHUBATh SBJICHUS
OKPY’KAIOIIEro MHUpa, WCIOJIb3ys 3HAHUS M OIBIT, MOJYYCHHBIE TPU H3yYEHUH
XUMUU, TPUMEHSTh UX TIPU PEIICHUH MPOOJIEM B TTOBCETHEBHOM KU3HU U TPYIOBOM
NeSATEeITbHOCTH;

— ((opMupoBaHue y O0OydYarOIIUXCS T'yMaHHUCTUYECKUX OTHOIICHHH,
MOHUMAHUSI 1EHHOCTH XHMHUYECKMX 3HAHUN IS BBIPAOOTKH HSKOJOTHYECKHU
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCTIMTAaHMIO HA OCHOBE YCBOGHHS OOIIEYEeIIOBEUEeCKHX II€HHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQUIs M HANPaBICHHOCTH JalbHEHUIIETro
o0y4eHHUSI.

OO611ee unco YacoB, OTBEIEHHBIX /IJIs U3yUYCHHSI XUMHUH HA YPOBHE OCHOBHOT'O
obmero ob6paszoBaHus, coctaBiseT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XMMUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAsS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUHU.

KonnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knmaccudukarms
XUMHYECKUX PeaKInil (COeAMHEHUS, pa3IOKEHUs, 3aMeIlleHUsI, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpUu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
¢uznuecknux CBOMCTB 00Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PACTHUPAHHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peakuuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpOBaHUE,
BbIIApUBAHUE, AUCTHWUIAIUSA, XpoMaTorpadusi, IpoBeeHnEe OYUCTKH TTOBAPEHHON
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3zayxa. Kuciopon — 3JaeMEHT U MPOCTOE
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U HOpOoMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — aluIoTponHasi MOAU(PUKAIUS KUCIOPOaa.



TemoBoll 3P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — anemeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CLIOCOOKI TToTydeHus. KUCIOThI
U COJIH.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE W HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpUpoJie ¥ B )KU3HU 4YenoBeKa. KpyroBopoT BoJbI B IPUPO/IE.
3arpsi3HeHUEe PUPOIHBIX BOJ. OXpaHa U OYMCTKA TPUPOJHBIX BOJ.

Knaccudukanuss Heopranuueckux coeauHeHui. Oxcuabl. Knaccudukanus
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanusi. Knaccudukanuss ocHoBaHUM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHocTn MetayuioB H. H. bexerosa.
[Tony4yenue Kucior.

Conu. Homenknarypa comneil. @uszndeckre U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KA4EeCTBEHHOE ONPEAEIICHUE COJIEPKAHUS KUCIOPOIa B BO3IyXE, ITOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Tmoxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
WX CBOWCTB, IMOJYy4YeHHE, COOMpaHHE, pacClo3HABAHWE K W3yUYCHHE CBOWCTB
BOJIOpoJa (TOpeHue), B3auMoAencTBIE Bojiopoaa ¢ okcuaom meau (1) (BoamoxHO
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PaCTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C ONPENEIEHHOW MAaCCOBOM JOJIEH
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETalJlaMH (HATpUEM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IioB HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, N3yUEHUE B3aNMOICCTBUS



okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
METaJllla APYTUM W3 PACTBOPA COJM, PEUICHUE SKCIIEPUMEHTAIbHBIX 33]1a4 M0 TEME
«BakHeHnIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoagnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBbIE PeaKIUU

[lepBble TOMBITKH KIacCU(UKAIMU XUMHUYECKUX dJeMeHTOB. [loHsiTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIECJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menneneesa. Kopotkonepuoanas u jiuuHHonieproiHast popmsl [lepuoanueckoit
cuctembl xumuyeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. DnexkTponbl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHMSI pajJuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METALINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIINaM U [EPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
AJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. [[. M. MenngeneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumnueckass cBsi3b. KoBaneHTHass (MOJIIpHAsT W HEMOJIAPHAs) CBS3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHusi.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporuiecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHEe OO0pa3IoB BEHIECTB METAUIOB U HEMETaJUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie ceéasu

Peanuzanus MeXnpeaMeTHBIX CBA3CH NMPU U3YYCHHM XUMHUH B 8 Kiacce
OCYLIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmue ecTecTBEHHO--HAYYHBIEC MTOHITHS: HAYYHBIN (paKT, TUIIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, KiIacCHU(UKAIMs, TMEePHOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHUE.

dwusuka: MaTepusi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
PaMOaKTUBHOCTh, MOJIEKYJIa, JJIEKTPUYECKHI 3apsjl, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3WYECKHE BEJIMYMHBI, €IMHUIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
MCKOIIaeMbIe, TOTINBO, BOJHBIC PECYPCHI.

9 KUJIACC

BemiecTBo U XUMHUYeCKasi peaKus

[lepuoanueckuii 3akoH. [leproaudeckasi cucreMa XMMHUECKUX dJIEMEHTOB /1.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOWCTB
XHUMHYECKUX JIIEMEHTOB MEPBBIX TPEX MEPUOIOB, KalIUsl, KAJIbIIUS U KX COSTUHECHU N
B COOTBETCTBHM C TIOJIO)KEHHWEM »JJeMeHTOB B Ilepmomudeckoid cucremMe W
CTPOCHHEM WX aTOMOB.

CrtpoeHue BelIecTBa: BHUJBI XUMHYECKOH CBS3U. THIBI KPUCTAITMYECKUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKONW PEIIETKU U
BUJIa XUMUUYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOICTBa BEIECTB, OTHOCSIIMXCA K pa3IMYHBIM KJaccaM HEOPTraHUYeCKHX
COEIMHEHUM, TeHETHYeCKas CBsA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYECKUX PEaKIIUi MO0 Pa3INdHbIM MIPU3HAKaM (TI0 YHUCITY
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY d(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIHH, TEPMOXUMHUYECKHUE
ypaBHEHUS.

[lorsiTHe O CKOpOCTH XUMHUYECKOW peakmnuu. [loHsTHE 00 00paTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiuax. [[oHATHe 0 TOMOTEHHBIX M TeTePOTCHHBIX
peakuusx. llonstue o xaramuse. [IonsTue o xumuueckoM paBHoBecuu. DaKTOPHI,
BIMSIONIME HA CKOPOCTh XUMHYECKOW pEaKIUH U TMOJO0KEHHE XHMHUYECKOTO
paBHOBECHS.

OKHCITUTETFHO-BOCCTAHOBUTEILHBIE  PEAKIMM,  DJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM  pEaKIIUu. CocraBieHne  ypaBHECHH
OKHUCJIUTEIbHO--BOCCTAHOBUTEIFHBIX ~ PEAKIMHA ¢  HMCIOJB30BAaHMEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUUALIUN. DIEKTPOIUTHI U HEATEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHN3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECcKOH cBsi3u. Ctenens auccouuannu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIl€HHbIE HMOHHBIE YpaBHEHHs peakuuii. CBOWMCTBAa KHUCIOT,
OCHOBaHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON JUCCOLIMALIIH.
KauecTBeHHbIE peakiuy Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HEMeTauloB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, MTPOLIecca AUCCOLUALIUU KUCTIOT, 1IeJI04Yel U coielt (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakluii HOHHOro obOmeHa (oOpa3oBaHuE oOcajiKa,
BbIJIEJICHUE Ta3a, 0Opa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUE, pPEaKLUU PpPa3ioKEeHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KA4EeCTBEHHBIX PEaKIIMM HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHre W (PU3MYECKHe CBOWMCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HA IIPUMEPE XJIopa (B3auMOIeCTBHE
C MeTaJUlaMH, HeMeTajUulaMu, Iesioyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTtBue xjaopa |
XJIOPOBOJIOPOJA HA OPTaHU3M 4YesloBeKa. BakHeme XJIOpUIbl M UX HAX0XKICHUE B
IPUPOJE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTtpoeHue U (QU3MYEecKHe CBOICTBA
MPOCTBIX BEHIECTB — KUCIOPOIa U CEpbl. AJJIOTPOITHbIE MOAU(UKAIIMHN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMHYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KUCIOTHBIX OKCHJOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeACTaBUTEIIS
KJlacca KHCIOT M crnenuduueckue). XUMHUECKUE pPEaklnu, JeKalde B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IpumeHeHue cepHol
kucaoTel. COJM CEepHOM KHUCIOTHI, KAadeCTBEHHas peakuus Ha CyJab(paT-HuOH.
Haxoxnenne cepbl u €€ coenMHEHUU B TpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIolel Cpenbl COECIUHEHUSMH Ccepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
¢uznueckre U XuMu4Yeckue cBoiicTBa. KpyroBopot azora B npupoje. AMMHUAK, €ro
(u3znueckre U XMMUYECKUE CBOMCTBA, MOJIyYeHue U npuMenenue. Cou aMMOHMS,
uxX pU3NYECKHEe U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THas KHCIIOTa, €€ MoJydeHue, (PU3MUYEeCKHe U XUMHUYECKUE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kjlacca KHUCIOT W crueruduyueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEeHNE OKPY Kalolel cpefibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEeHuEe BO37yXa, MOYBBI U BOJOEMOB). dDocdop, anIoTpONHbIE
monudukanuu gocdopa, pusmueckue U xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopuas xuciora, Gpu3MUECKHe U XUMUYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapakrepuctuka aneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIC CTETICHN OKUCIICHUS. Y TIIepOI, AJTIOTPOIHbIE MOIU(DUKAINH,
pacnpocTpaHeHue B Ipupoje, PU3nYecKue U XUMUYECKHUe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uX (QuU3nyeckue Hu
XUMHYECKUE CBOWCTBA, JEHCTBUE Ha JKHUBBIE OpPraHU3MbI, [OJYYCHUE U
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBbIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aNbHOTO MOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3 dekT. YroibHas
Kuciaora U e€ conu, uX (U3HYECKHEe M XUMHUYECKHE CBOMCTBA, IMOJYYCHUE U
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, ITAHOJ, TIUIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl WX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
polM B JKHM3HM UEIOBEKa. MaTepruallbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPraHWYECKUX COCTUHEHH M.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, MOJIY4YCHHE W
npumeHenue. CoenuHennst KpeMuawust B mpupoje. Ooire npeacTaBaeHus: 00 OKCUe
kpemuus (IV) u kpemuueBoi kucinore. CUIUKaThl, UX UCIOJIL30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHeillne CTpOWUTENbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOimembl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIBHBIX MAaTEPHUAIIOB B TOBCEAHEBHOM )KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4YeHHE 00pa3l0B HEOPraHWUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
IIPOBEJICHUE KAaUYE€CTBEHHBIX PEAaKLUI Ha XJIOPUJ-UOHBI U HAOJIOACHUE MPU3HAKOB



UX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAaKOMJICHHE ¢ 00pa3iiaMu XJIOPHUI0B (TaJTOT€HHUI0B), O3HAKOMIICHHE C 00pa3liaMu
ceppl W €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUsl caxapa Moj JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIe€HHON CEpHOMN KUCIOTHI,
MPOBEJICHNE KaUueCTBEHHON peaKIMy Ha CyJb(aT-uoH U HaOJI0/IeHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa U ux
coeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocopHBIX yT0OpeHHi, ToJydeHue, coOOMpaHue, pacro3HaBaHHE U W3Y4YCHUE
CBOWCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH U U3yYeHHUE TPU3HAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHILICHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3yUYCHHE MOJEICH KPUCTANIMUYECKUX PEHIETOK aiMasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJcopOIMH PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYYEHHE,
coOupaHue, pacrio3HaBaHWE U M3YyUYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT M CWJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB HUX
NpPOTEKAHUS, O3HAKOMJICHME C TPOAYKIMEW CHIMKATHOW MPOMBIIIJICHHOCTH,
pellIeHNEe SKCIEPUMEHTANIbHBIX 3ajauy 1Mo Teme «BaxkHellme HemeTamabl U HUX
COEZTMHECHUS.

MeTta/uibl M UX COETHMHEHUS

OO6m1as xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUM
ux mnonoxeHus B Illepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAIMYECKasi ~ KPUCTAIMYECKAass  pemeTka.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. OU3nMYecKre U XUMHUECKHE CBOMCTBA MeTailioB. O01ue
CIocOOBI TONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuIaBsl (CTallb, YyTYyH, JIOPATIOMUHUN, OPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[[lenounble MeTaimbl: moJjioxkeHue B [lepuoandeckor CUCTEME XMMHUYECKHX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPHUPOJIE.
du3nyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u
TUJAPOKCHABI HaTpusi ©W Kanus. [IpuMeHeHue IIeOYHbIX METAUIOB U HUX
COEMHEHU.

[[lenoyHo3eMenbHBIE METAUIbI MAarHUA W KaJblMH: TMOJIO)KEHHE B
[Tepunognueckoil cucreme xumuueckux semenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XMMUUECKUE CBOMCTBA MarHus U



Kaybliusl. Baxueiiiue coefuHeHUs Kaiblus (OKCU, TUIPOKCU], cOu). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepnoandeckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B npupone. dusuueckue u
XUMHUYECKHE CBOMCTBA xele3a. OKCUAbI, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oO0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KIbI[MA W HATpUsd C BOJOM (BO3MOXKHO HCIOJIb30BAaHUE BHICOMATEPUAIIOB),
HCCIIeIOBaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX peaKIIMi Ha HOHBI: MArHUS, KaJIbIIHs, ATFOMUHMS, ITUHKA, xkere3a (11)
u xene3a (Il1), menu (Il), HaGmromeHMEe W ONMMCAHUE TPOILIECCOB OKpPAIIHMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaius ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a/1ad 1o TeMe «BakHeilmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B NOBCEHEBHOM KHW3HHU YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKUX 0KOTaX U OTPaBICHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarollel cpenbl (mpeaenbHas AOMyCTUMAas
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCcnepumenm:

U3y4YeHHEe 00pa3l0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceéasu

Peanuzanus MexnpeaMeTHBIX CBSI3€M IPU HM3YYECHHMM XUMHHM B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KilacCUPUKAINSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MaPHUKOBBIN
3 PeKT, TEXHOIOTUsI, MAaTEPUAIIBI.

dwusnka: MaTepus, aTOM, MJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU, H30TOIIbI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUUCCKUI 3aps, IIPOBOHUKH,
MOYPOBOJHUKH, JTUDIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
peméTka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE31b1, COJHIIE.

buonorusi: dorocuHTe3, npixaHue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIILHBIC BEIICCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, MTOJIE3HBIC
MCKOIIaeMbIC, TOIUTMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesATeIbHOCTH, TOTOBHOCTHU OLIEHUBATh
CBOE MOBEJCHUE M IOCTYNKH CBOMX TOBAPHUILEH C TMO3ULIUU HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH0003HATENBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 »WU3HU, OCO3HAHUE TOCICICTBUH W
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCHIUTAHMS :

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBaOXCHHE K TPY/Ly U pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs C YIETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHHUE K TPUPOIE KaK HICTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIECTBOBAHUSA, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJIEHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATbI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHUS (3aKOH, TEOPHS, IPUHIIHNII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
WCIIOJIB3YIOTCS B ©€CTECTBEHHO-HAYYHBIX YYCOHBIX MpEaMeTax W TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHHUPOBAHMIO M OCYLIECTBICHHUIO Y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSTHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIYy OOBEKTAMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€pPU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BOIMPOCHI B KAaue€CTBE WHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE Habmomath 3a XOJAOM IMpoIliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSTh PAa3IMYHbIE METOJbl M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTHUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIM3UPOBATh B Tpolecce ydyeOHOU W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B XO€ AUANIOTa U (UIIM) TUCKYCCUH) MO CYIIECTBY
oOcyxnaeMoi Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIBTATOB BBHIMOJHEHUS XMUMHUYECKOr0 IKCIepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH MPHU  PELICHUHU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEJBHO COCTAaBIATh WJIH KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U AaHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCJIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XMMHYECKas PEaKIus, KiIacCU(PUKAIUS PEeaKiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIPO aToMa, SJICKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CB3b, MOJIIPHAS W HETMOJSApHAs KOBAJICHTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJis1 BeIIecTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

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

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUU IO
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX MmojoxkeHus B [lepmoamueckoid cucreme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpynna (A-rpynma)» u «mobdoyHast noarpymnmna (b-rpymnmna)», mManeie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsi AApa, 00111ee YUCIIO SJIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XWMHUYECKMX IPEBpPALICHUI B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE ONEPALIMH MBICIUTEIBHON AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOICHHE, W3MEpEHue, MOJICIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUECKOM TOCYA0H 1 1ab0paTOpHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO MOTYUYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJla W KHCIIOPOJA), MPUTOTOBIEHHUIO PACTBOPOB C OMNPEACIEHHOM
MacCOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C MOMOIIbIO MHIUKATOPOB (JaKMYyC, (peHOIPTaIenH, METUIOPAHK

U Apyrue).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJEKyJla, WOH, KaTUOH, aHUOH, IMPOCTOE BEIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHL, AJEKTPOJIUTHYECKAsT IUCCOLUMALMS, pPEaKIHH HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKAs ), KpUCTAIUTMYECKAs pEIIETKA, KOPPO3HS METAIIJIOB, CILIABbI,
CKOPOCTh XMUMHUYECKOU peakIuu, MPeAebHO JOMYyCTUMAasl KOHIIEHTpAIIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
NPUMEHSATH 3TH MOHSITHUS MPU ONMUCAHUU BEIIECTB U UX IIPEBPAICHHUII;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTPENICIEHHOMY KJIACCy COCIMHEHUN 1o (QopMyrnam, BUJ XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cMmbici llepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynmna)», Maneie W OoOJblIME MEPHOJbI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee 4YUCIO DJIEKTPOHOB M paclpelesieHue HX T0
AJNIEKTPOHHBIM CIIOSIM), OOBACHITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS UX AaTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIy M COCTaBYy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMepaMy MOJIEKYJIIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBSA3U MEXKy BEIIECTBAMH PA3IUYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO »JJIeMEHTa 1o (opMylie COEeIMHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHAYECKON peaKinu;

COOJFOIaTh TIPaBHJIA TIOJIH30BAHM XUMUYECKON MOCYAO0N U JTa00paTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpamieHUs C BEIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHAYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

MPOBOJIUTH PEAKIINH, TOATBEPKIAIONINE KAYECTBCHHBIN COCTAaB Pa3IMUHbIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOAHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THUIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

PUMEHSTH OCHOBHBIE OIEpaIluU MBICTUTEILHON JeATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIHIO, BHISIBICHHE IPUUMHHO-
CJICICTBEHHBIX CBA3€H — JJIi M3yYEHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0aeHuE,
U3MEpeHne, MOJICIMPOBAHHUE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIH ).

OBOPYJIOBAHUE IIEHTPA "TOUKA POCTA" ECTECTBEHHO-HAYUYHOU
1 TEXHOJIOT MYECKOM HAITPABJIEHHOCTEN

110 XMMHHU

No | HaumenoBanue | Kparkue rexHuyeckue Kosnue
obopyzoBaHUA XapaKTEePUCTUKHU CTBO
1 Lludposas maGopatopus ObecnieunBaeT BBHINOJIHEHUE JIAOOPATOPHBIX PadoT 4

10 XMMHHU HA YpOKax B OCHOBHOM IIKOJIE U
HpOeKTHO'HCCHCHOBaTeHBCKOﬁ ACATCIBHOCTHU

y4alnuxcs.

Kommexkramust:




BbecnipoBo1HOM MyJIBTUIATUMK 110 XUMUU C 3-Ms
BCTPOCHHBIMU JIaTYUKAMM:

Jatuuk pH ¢ nnana3oHOM M3MEpEHUs HE Y)Ke YeM
ot 0 no 14 pH

JlaT4rK 37EKTPOTIPOBOAMMOCTH C TUATTa30HAMH
u3Mepenus He yxxe ueM ot 0 1o 200 mxCwm; ot 0
10 2000 MxCwm; ot 0 1o 20000 MxCwm

JlaT4rK TeMIIepaTyphl C JHAMa30HOM U3MEPEHUS
He yke ueM ot -20 g0 +140 C

OTnenbHbIE JaTYNKU:

JlaTuyuK ONTHYECKOM MUIOTHOCTH 525 HM

2 | HoyrOyxk
3. | MOV (npuntep, ckanep,
KOTIHD)
4. | Ha6op OI'D mo xumuu B nabop BX0oIAT Bechl 1abopaTOpHBIE

anexTporHsie 200 T, CIUPTOBKA JTabOpaTOpHAas,
BOPOHKA KOHUYECKasl, ajJoyka CTeKIsTHHAS,
npobupka [1X-14 (10 mTyK), cTakaH BBICOKUM C
HocukoM BH-50 ¢ meTko# (2 mTykH), HHIUHIP
n3MepuTeNbHbIi 2-50-2 (CTEKISHHBIH, C
MPUTEPTON KPBIIIKOH), IITATUB IS MPOOUPOK Ha
10 rHe3 1, 3a)KuM TPOOUPOYHBIH, IITATEIb-
noxxeuka (3 mryku), Habop (PIaKOHOB IS
XpaHEHUs PaCTBOPOB U PEaKTUBOB (00BEM
¢dmakona 100 mi1 - 5 KOMIUIEKTOB 10 6 IITYK,
00bem ¢urakona 30 mut - 10 KOMIIIEKTOB 110 6
HITYK), HHJIAHAP U3MEPHUTENbHBIN ¢ HOCUKOM 1-
500 (2 mrtykun), crakad Beicokuid 500 mi (3
HITYKH ), HAOOp epiieit A7 MbIThs OCYABI (epIl
JUTSL MBIThSI IPOOUPOK - 3 MITYKH, €PIII SIS MBIThS
k010 - 3 mTykH), xanat 6ensiid x/0 (2 mTykn),
nepyaTKy Pe3NHOBBIE XUMUYECKUE CTOHKHE (2
HITYKH ), OYKHU 3alUTHBIE, PUIBTPHI OyMasKHbBIE
(100 mTyk), roprouee ans cnuptoBok (0,33 ).

B cocTaB Habop BXOJAT PEaKTHBBI: ATFOMUHU,
JKE€JI€30, COJIIHAsA KUCJIOTa, METUIIOPAHK,
dbenondranenH, aMMuak, IePOKCU BOJIOPOIa,




HUTpAT cepedpa u Apyrue; B o0 CIOKHOCTH -
44 pa3IUYHBIX BEIECTB, UCTIOIb3YEMBIX IS
COCTaBIICHUSI KOMIUIEKTOB PEAKTHBOB IPU
MIPOBEJICHUH 3K3aMEHAIIMOHHBIX YKCIIEPUMEHTOB
10 KypCy WIKOJIBHOW XUMUHU.




TEMATHUYECKOE IINIAHUPOBAHUE

8 KNIACC
Ne HaumeHoBaHue KosnuecTBo yacos DJIeKTPOHHbIE JleATeIbHOCTD YYUTEJIsA
11/-11 pa3/e/ioB H TeM Beero Kourpoububie | IIpakTHyeckue (uudposbie) ¢ yueTom padoueii
MpPOrpaMmabl padoTbI padoTsI o0pa3zoBaTte/ibHbIE nporpammbl Becero
pecypcbl BOCIIUTAHUA
Paszgea 1. IleppoHayajibHble XUMHYECKHE MIOHATUHSA
-yCTaHoB/EHME
A0OBepUTebHbIX
OTHOLLIEHUI MeXay
yumTeniem W y4eHUKamu,
Xumus — BaXKHas CNOCOBCTBYOLWMX
00IacThb NO3UTUBHOMY BOCMPUATUIO
11 €CTSCTBO3HAHMSA U 5 5 bu6moreka [IOK yyawmmmcs TpeboBaHUn u
' MPAKTUYECKOMN https://m.edsoo.ru/7f41837c npocsb yuntens,
eI TEIbHOCTH npuBAEYEHUIO nx
4eJI0OBEKA BHMMAHUA K 06Cyxaaemon
Ha ypoKke uWHbopMaumm,
aKTMBM3aUUK nx
nosHasaTebHOW
AeaTeIbHOCTY;
- NpuWBiEYEHME BHUMAHUA
LWKONbHUKOB K
LeHHOCTHOMY acnekry
19 Bemecrsa u 15 1 bubmunoreka ITOK M3y4yaeMblX Ha  ypoKax

XUMHUYCCKHUEC pCaKIINU

https://m.edsoo.ru/7f41837¢c

ABAEHUN,UHULMNPOBaAHME
obeyKaeHus,
BbICKa3blBaHMWSA yYalMmMmca
CBOEro MHeHus;



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

Hroro no pazneny

20

Paznen 2. Baxueiimme npesc

TABUTECIN HECOPIraHUYECCKUX BEIIECCTB

2.1

Bosnyx. Kucnopon.
TTousarue 00 oxkcumax

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c¢

- npusneyeHne BHMUMaAHUA
LUKONbHUKOB K
LEeHHOCTHOMY acnekxTy
M3yyaemblX Ha  ypOKax
FIB]'IEHVIVI, MHULUNNpPOBaHUe
obcyxaeHus,
BbICKa3blBaHUA
yJyawmmmcs cBoero
MHEHMUS;

2.2

Bopopon.ITonsitue o
KHCJIOTaX U COJISIX

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

- MCNosb30oBaHue
BOCMUTATE/IbHbIX
BO3MOXKHOCTEM
coaeprKaHus y4yebHoro
npeamerta 4epes noabop
COOTBETCTBYIOLIMX TEKCTOB
ONA JYTeHuA, 3agad  gnn
peweHua,  NpPobaemHbIX
CUTyaumin ana obeyaeHns
B Knacce;

Bona. PactBopsl.
2.3 ITouste 00
OCHOBAaHHUIX

bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

-NMPMMEHEHME Ha YpoKe
WNHTEPAKTUBHbIX dopm
paboTsbl yyawmxca:
WHTENNEKTYaNbHbIX  WUIp,
CTUMYINPYIOLLMX

No3HaBaTe/bHylo

MOTMBALMIO LUKOJ/IbHUKOB;
AMCKYCCUIA, KOTOopble AatoT



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

YYaLlMMCS  BO3MOMKHOCTb
npuobpecT onbIT BEAEHUA
KOHCTPYKTMBHOTIO AManora;
rpynnoson paboTtbl wan
paboTbl B Mapax, KoTopble
yyaT LWKONbHMKOB
KOMaHgHOW  pabote U
B3aMMOAENCTBUIO c
APYTUMU AeTbMMU;

OCHOBHBIE KJ1aCCHI

- npusnevyeHne BHUMaHUA
LWKOJIbHUKOB K
LEeHHOCTHOMY dACneKTy

bu6moreka [IOK M3y4yaembiX Ha  YpOKax
24 HEOPraHUYECKUX 11 .
. https://m.eds00.ru/7f41837¢ ABNEHMI, UHULUMUPOBAHUE
COCTMHEHU N
obcyKaeHus,
BbICKa3bIBaHMA y4aLLMMUCA
CBOEro MHeHus;
Hroro mo pazgeny 30

Pasznen 3. Ilepuoanueckuii 3axoH u [lepuoguveckas cucrema xumuueckux 3jemMeHnToB /. U. MengeneeBa. CTpoeHne aToMoB.

XumMuueckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbBIE Pe€akKnuu

3.1

[Tepuonuueckuii
3aKOH U
Ilepuoanueckas
CHCTEeMa XMMHYECKHX
anemeHTOB J[. 1.
MeHnnene-eBa.
Crpoenue aToma

bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

- NCNosib30BaHue
BOCMMUTATENbHbIX

BO3MOKHOCTEMN

coaepkaHus y4yebHoro
npegmeTta 4yepes noabop
COOTBETCTBYIOLMX TEKCTOB
AN uYTeHua, 3adad  Aand
pelleHus, npobaemMHbIX



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

CUTyauuMin ans obecyKaeHun
B KNacce;

- npusnevyeHmne BHUMaHUA

LWIKOJIbHUKOB K
XUMHYECKASA CBA3b.
€HHOCTHOM dCMNeKT
3.9 OKucCIuTeIbHO- 8 bu6mmoreka [{OK :'3 aeMbIX y "a oxai
' BOCCTaHOBHUTEIIbHBIE https://m.edsoo.ru/7f41837c y N vP
ABNEHUN, OnMbITOB,
peakiuu
KOTOpble MOry BCTpeyaThes
B NOBCEAHEBHOW }KU3HMU;
bu6mmoreka [IOK
Wroro o pasmen 15
pasaely https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnmorexa LOK
p p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME



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

9 KUIIACC

KoaudecTBo 4acoB

IIpakr
DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM HYECKH JlesITeIbHOCTh YUUTEJIS C
Ne n/m KoHTpo/bHBIE (uudpoBbie) "
NPorpamMmbl Bcero e yueToMm padouei
padoTsI o0pa3oBareib
pa6ort NporpaMMbl BOCIIUTAHUS
HbI€ pecypchl
bI
Pazgea 1. BemecTBO U XMUMHYECKHE PeaKIUU
- YCTAHOBNEHWNE A0BEPUTE/IbHDIX
OTHOLUEHWUI MEXAYy yuuTenem wu
yY4EeHUKamK,  cnocobCTBYOLMX
bubnnoreka No3UTUBHOMY BOCMPUATUIO
11 [ToBTOpEeHue u yriyoienne 3HaHUN 5 1 LIOK yyawmmucs  TpeboBaHUn U
' OCHOBHBIX Pa3JIeJoB Kypca 8 Kiacca https://m.edsoo0.r npocbb yuntensa, NpPUBAEUYEHUIO
u/7f41a636 NX BHUMaHMA K 0b6Cy»Kaaemoit Ha
ypoKe nHbopmaumn,
aKTMBM3aLMK nx
Nno3HaBaTeNbHOMN AEATENIbHOCTH;
- NpvBAEYEHME  BHUMaHWA
bubnmoreka WKO/MIbHUKOB K  LEEHHOCTHOMY
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 HOK ACNEKTYy M3y4yaemMblX Ha YpPOKax
' XUMHUUYECKUX PeaKIil https://m.edsoo.r | ABNEHMIA, ONbITOB, KOTOPbIE MOTY
u/7f41a636 BCTPEYaTbCA B MOBCEAHEBHOM
MU3HK;
bubnuoreka - UCNo/b30BaHMe
13 DNEKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 IIOK BOCMMTaTE/IbHbIX BO3MOMHOCTEN
' XHMMHUYECKUE PEAKIUU B pacTBOPax https://m.edsoo.r | copepxaHus yuebHoro
u/7f41a636 npegmera yepes noabop



https://m.edsoo.ru/7f41a636
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COOTBETCTBYIOLLMX TEKCTOB AJA
yTeHun, 3afda4y gasa  pelleHus,
npobnemHbIX  cUTyaumin  ana
obcyxaeHuns B Knacce;

Hroro no pazneny
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Pa3nen 2. HemeraJsjibl ¥ UX COeTUHEHU S

2.1

OO011as XxapakTepucTuKa
XUMUYECKUX d1eMeHTOB VIIA-
rpynmnsl. ['amoreHst

bubmmoreka
HOK
https://m.edsoo.r

u/7f41a636

- npuBneYeHWe  BHUMaHUSA
WWKONbHUKOB K  LLEHHOCTHOMY
acnekTy M3y4yaemblX Ha YpoKax
ABJIEHWUI, ONbITOB, KOTOPbIE MOTY
BCTPEYATbCS B MOBCELHEBHOM
KU3HU; - MCnosb3oBaHue
BOCMMTATE/IbHbIX BO3MOXHOCTEMN
cofepiKaHus yyebHoro
npegmeta yepes nozbop
COOTBETCTBYIOLWMX TEKCTOB A/
yTeHus, 3afay AN pelleHus,
npobnemMHbIX  CUTyauuin  ans
obcyKaeHua B Knacce;

2.2

OO6mras xapakTepucTuKa
xuMuueckux 3iuemMeHToB VIA-
rpynmbl. Cepa u €€ coeTMHeHHs

bubnuoreka
HOK
https://m.edsoo.r

u/7f41a636

- NpuBAEYEHME  BHUMAHUA
WKO/NbHUKOB K  LLEHHOCTHOMY
acneKkTy M3yyaemblXx Ha ypoKax
ABJIEHWNI, ONbITOB, KOTOPbIE MOTY
BCTPEYATbCA B MNOBCEAHEBHOM
KU3HU; - ncnonb3oBaHue
BOCMMTATE/IbHbIX BO3MOXHOCTEMN
coAepKaHus yyebHoro
npegmeta yepes noabop
COOTBETCTBYIOWMX TEKCTOB AAA



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

YTeHMA, 33434 AN pelleHus,
npobnemHbIX  cUTyaumin  ana
obcyxaeHuns B Knacce;

2.3

OO01as XxapakTeprucTUKa
XMUMHUYECKUX 3JIeMEHTOB VA-
rpynmsl. A30T, pochop u ux
COEIMHEHUs

bubmmoreka
HOK
https://m.edsoo.r

u/7f41a636

- npuBneYeHWe - BHUMaHUA
WKONbHUKOB K LLEHHOCTHOMY
acnekTy M3y4yaemblX Ha YpoKax
AB/IEHMWI, OMNbITOB, KOTOPbIE MOTY
BCTPEYATbCA B MOBCELHEBHOM
KU3HY; - MCno/b30BaHue
BOCMMTATE/IbHbIX BO3MOXHOCTEN
cofepiKaHus yyebHoro
npegmeta yepes nozbop
COOTBETCTBYIOLWMX TEKCTOB A/
yTeHus, 3afay AN pelleHus,
npobnemMHbIX  cUTyaumin  ans
obcyKaeHua B Knacce;

2.4

OO0mas XxapakTepHuCTHKa
XAUMHYECKUX 31eMeHTOB |V A-

rpynmnsl. YTiaepoa U KPEMHHM U UX

COCIMUHCHUA

bubnuoreka
HOK
https://m.edsoo0.r
u/7f41a636

- NpuWBAEYEHUE  BHUMAHUA
WKO/MbHUKOB K  LLEHHOCTHOMY
acneKkTy M3yyaemblX Ha YypoKax
AB/JIEHWNI, OMbITOB, KOTOPbIE MOTY
BCTPEYATbCA B MOBCEAHEBHOWM
KU3HU; - Mcnosb3oBaHue
BOCMMTATE/IbHbIX BO3MOXHOCTEMN
cofepKaHus yuyebHoro
npegmeta yepes noabop
COOTBETCTBYIOWMX TEKCTOB ANA
yTeHusa, 3afady ANA  pelleHus,
nNpobaemMHbIX  cuTyaumn  gna
obcyKaeHuA B Knacce;



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro no pazneny
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Pazgen 3. Meraiibl 1 UX COeTUHEHU S

- ncnonb3oBaHue
BOCNMTATE/IbHbIX BO3MOXKHOCTEMN

bubmmoreka copeprkaHun yuebHoro
3.1 OO01re CBOMCTBA METAJIIOB 4 HOK npeAmera  uepes  noabop
https://m.edsoo.r COOTBETCTBYIOLIMX TEKCTOB A/A
u/7f41a636 yTeHusa, 3afdad ANA  pelleHus,
Npo6aemHbIX  CUTyaumuin  Ans
obcyaeHna B Knacce;
- npuBNeYEHWE  BHUMaHUA
bubnmmoreka WKONbHUKOB K  LeHHOCTHOMY
32 Baxxueiimme MeTauIbl U BX 16 HOK acrekTy u3yyaemblX Ha YpPOKax
' COCOUHEHMUS https://m.edsoo.r | ABNEHWI, ONbITOB, KOTOPbIE MOTY
u/7f41a636 BCTPEYaTbCA B MNOBCEAHEBHOM
HKU3HU;
Hroro mo pazgeny 20
Pasznen 4. Xumusi v OKpy:Kamomas cpeaa
- MNPUMEHeHMe Ha  YpoKe
MHTEPaKTMBHbIX $opm paboTbl
YYaLMXCA:  MHTEN/IEKTYasbHbIX
bubnmoreka urp, CTUMYIMPYIOLMX
41 Bemectsa u marepuaisl B )KU3HU 3 HOK Nno3HaBaTe/IbHyl0O  MOTMBaLMUIO
JeJI0BeKa https://m.edsoo.r LLKONbHWKOB; ANCKyCCUiA,
u/7f41a636 KOoTopble  AaloT  yyalummcsa

BO3MOKHOCTb NPMOBPECTM OMbIT
BeAeHuA KOHCTPYKTUBHOTO
Awnanora; rpynnosoi paboTbl an



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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paboTbl B mapax, KoTopble yyat
LWKONbHUKOB KOMaHAHOM paboTte
M B3aMMOZEWCTBUIO C APYrMMMU

LeTbMmu;

Wroro mo pazueny 3

bubnnoreka

OK
P 3 10
C3CPBHOE BpeMA https://m.edsoo.r

u/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 [Ipeamer xumun. Posib xumun B 1 https://m.edsoo.ru/ff0d210c
YKU3HU YeJloBeKka. Tera 1 BemecTBa HOYTOYK, MYJbTUMEINA
MIPOEKTOP
9 IlonsaTtue o MeTomax MO3HAHUS B 1 bu6mmoreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
bu6mmoreka [IOK
I1 6ota Ne 1 «I1
%aKmquK? pabota A% 1« "paBHna https://m.edsoo.ru/ff0d23dc
3 paboTel B 1a6OPATOPUU U TPUEMBI 1 Linposas nabopatopis
oOpareHus ¢ 1ab0paToOpHBIM
no xumuu L{entpa
00opynoBaHUEM " "
Touka pocra
4 Yuctele BemecTBa 1 cMecu. CriocoObl 1 bubmuoreka [JOK
pasaeiieHust cMecei https://m.edsoo.ru/ff0d26ca
bu6mmoreka [JOK
[IpakTuueckas pabora Ne 2 https://m.edsoo.ru/ff0d28c8
5 «Pa3nenenne cmeceit (Ha mpumepe 1 [udposas nabopaTopus
OYHCTKU MTOBAPEHHOU COJIH)» no xumuu Llentpa
"Touka pocrta"
bu6mmoreka [JOK
6 A 1
TOMBE H MOICKYIRE https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK

(CI/IMBOJ'ILI) XUMHNUYECCKHX DJICMCHTOB

https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26c%D0%B0
https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK

8 Hpoctste u cnoHBIe BeLecTBa https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE bubnuorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
10 Xumunueckas popmyrna. BanreHTHOCTD Bubnuorexa LIOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHUX AJICMEHTOB

11 OTHOCHUTENBHAS aTOMHAsT Macca. bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10J1s1 XUMAYECKOTO bu6moreka [IOK
3JIEMEHTA B COCTMHEHNUN https://m.edsoo.ru/ff0d350c

13 KonunuectBo Bemecrra. MoJib. bu6mmoreka [IOK
Momnspras macca https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK

14 DU3NYECKUE U XUMUYECKHUE SIBJICHUA. https://m.edsoo.ru/ff0d37fa
XuMuUecKasi peakius Hoyroyxu MynsTumenua

MIPOEKTOP
[Ipu3Haky U ycIoBUsI MPOTEKAHUS bubmorexa HOK

15 N https://m.edsoo.ru/ff0d3al6
XUMHUYECKUX PEAKIUN Habop O’

16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciaeHust KoaudecTBa, MacChl

17 BEIECTBA 10 yPaBHEHUSIM bubmorexa HOK

. https://m.edsoo.ru/ffod5708
XUMHYECKUX PeaKIui
Knaccudukanus XuMHUYECKUX bu6mmoreka [JOK
18 peakuuil (CoequHEHus, pa3aoKeHUs, https://m.edsoo.ru/ff0d3f34

3aMeleHus, oOMeHa)

Ha6op OI'D



https://m.edsoo.ru/ff0d2a6c
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M. B. JIoMOHOCOB — y4€HBbIN-

bubmuoreka [JOK

19 sHIMKIoNeuCcT. O600IeHHEe 1 https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alus 3HaHUH Ha6op OI'D
20 KonTtposnsHas padota Nel mo Teme bubmoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIHI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras bubmorexa LHOK
ayx ’ https://m.edsoo.ru/ff0d448e
21 Bo3xyxa. Kucimopon — anmemMeHT u
Hoyt0yku, mynpTumMeana
npocroe BeuiecTBo. O30H
MIPOEKTOP
DU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHCTI0po/ia (peakiMu OKUCIIEHUS bubamorera LOK
poJa (peakt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 oxcuaax
bu6mmoreka [IOK
CriocoOpl MOTy4eHHST KUCITIOPOa B https://m.edsoo.ru/ff0d497a
23 71a00paTOPHUH U MPOMBIIIICHHOCTH. [udposas nabopaTopus
[Ipumenenue kuciopoaa no xumud L{entpa
"Touka pocrta"
TennoBoii 3 HeKT XuMHIECKOM
24 peaKkuu, MOHSITHE O bubnuoreka [JOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUYECKUX PEAKIUAX
Tonnuso (HedTh, Yroiab U METaH).
25 3ar SISHeIEI/qu];OB . a, CIIOCOOBI zzro bubmmorexa [JOK
P Hxa, https://m.edsoo.ru/ff0d4c4a
MIpeI0TBpAILlEHUS
bub K
IIpaktuyeckas padora Ne 3 o reme nomHotexa LO
https://m.edsoo.ru/ff0d4ae2
26 «[Tomyuenue u cobupanue

KHCJIOpOAa, U3YUCHUC €TI0 CBOICTBY

[Tudposas nadboparopus
o xumuu "Touku pocra"



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d4ae2

Bonmopox — aneMeHT u mpocroe

bubmuoreka [JOK

21 BelecTBo. Haxoxienue B npupoje https://m.edsoo.ru/ff0d4dd0

28 Du3n4eCcKre U XMMUYECKHE CBOMCTBA bu6mmoreka [{OK
Bojopoza. IIpumenenue Boropoaa https://m.edsoo.ru/ff0d4dd0

bubmmoreka [{OK

29 Hontsrite 0 KUCAOTAX H COTAX https://m.edsoo.ru/ff0d50d2

bu6mmoreka [{OK
T I ————— https://m.edsoo.ru/ff0d4dd0
30 Ha6op OI'D. [udposas
naboparopuu
naboparopust LlenTpa
"Touxka pocra"pocra"”
bu6moreka [IOK
[TpakTuueckast pabota Ne 4 o Teme https://m.edsoo.ru/ff0d4f42

31 «ITonmyuenue u coOupaHue Bo0poOa, [udposas nabopaTopus

HU3yYEHHUE €r0 CBOMCTB) no xumuu L{entpa
"Touka pocrta"

39 Monspabiii 00bEM ra3oB. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o6béMa, KoauvecTBa

33 BEIIlECTBA rasa 1o e€ro U3BECTHOMY bubmorera [JOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UIH 00BEMY
Brrunciienus 00EMOB ra3oB 110
34 YPaBHEHUIO PEAKIIUU Ha OCHOBE bubmorexa HOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHH Ira30B
bubmuoreka [JOK
35 dusnvecKkue U XMMUYECKHUE CBOMCTBA https://m.edsoo.ru/ff0d587a

BOJIBI

[Tudposas nadboparopus
Ilentpa "Touka pocta"
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CocraB ocHoBauuii. [loasarue 00

bubmuoreka [JOK

36 WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.

37 HaceliienHbie ¥ HEHACHIIIICHHBIS bubmmorexa [{OK
pactBOpbl. MaccoBas J10J1s BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe

bubnuoreka [JOK

[Tpaktuueckast pabota Ne 5 o teme https://m.e dSO(])_.II’U /f0d5eba

38 <<HpI/IFOTf)BJ'I€UHI/Ie paCTBcpoB c ) IIndposas nabopatopis
onpenen?HHon MacCOBOM JoJiei o ximvunu Lentpa
pPacTBOPEHHOTO BEIIECTBA» "Touxa pocta”

39 KonTponbnas pabora Ne2 o teme bubnuoreka [IOK
«Kucnmopoa. Bomopoa. Boma» https://m.edso0.ru/ff0d6342

40 Oxkcuapl: cocTaB, KiaccuduKaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosnydyenne u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK

41 KUCJIOTHBIX, OCHOBHBIX H https://m.edsoo.ru/ff0d664e
aM(}OTepHBIX OKCHUIOB Ha6op OI'D

42 OcHoOBaHHUsI: COCTaB, KIacCU(pUKAIIHS, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonydenune u XuMHUYECKUE CBOMCTBA bubnunoreka [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
Kucnoter: cocraB, knaccudukamms bubmmorexa [JOK

44 ’ ’ https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa Ha6op OI'D
[Tomyuyenune u XuMHUYECKUE CBOMCTBA Bubmmorexa LIOK

45 https://m.edsoo.ru/ffOdfee2

KHUCJIOT

Ha6op OI'D
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Conu (cpennue): HOMEHKIATypa,

bubmuoreka [JOK

46 CIOCOOBI IOMYYCHHS, XHMUYECKHE https://m.edsoo.ru/00ad9474
CBOICTBa Ha6op OI'D
[Ipaktudeckas padora Ne 6. Pemenue

47 JKCIIEpUMEHTANIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEJTMHEHUIN»

I'eHeTnyeckas CBA3b MEKIY
48 KJIacCaM¥ HEOPTraHWIECKUX bubmorexa HOK
. https://m.edsoo.ru/00ad9a50
COCTMHEHUI
O00011IeHNEe U CUCTEMATU3ALMS bubmorexa LOK

49 . https://m.edso0.ru/00ad9ch?2
SHAHIH HaGop O™
KonTtponbHas padota Ne3 o teme

50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX Bubnmorexa [JOK

. https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[lepBbie MOMBITKU KIIACCU(PUKATUU
51 XUMUYECKUX dJIeMEeHTOB. [loHsTHE O bubmorexa HOK
https://m.edsoo.ru/00ad9ffa
IPYIIAaxX CXOAHBIX SJIEMEHTOB
[Tepuonnueckuii 3aKOH U

52 [Tepuonnueckas cucrema bubnuoreka [JOK
XUMHYECKUX deMeHToB 1. 1. https://m.edsoo.ru/00ada52¢
Menneneesa

53 [Tepuop1, TPy, TOATPYIIIHI bubmorexa HOK

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

54 Crpoenue atromoB. CocTaB aTOMHBIX bubnuoreka [JOK

saep. M3oTonsl

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

. bubnmoreka [JOK
55 aTOMOB 1eMeHTOB [lepuonnyeckoit
https://m.edsoo.ru/00ada6hc
cucremsl JI. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHSI HAYKU U MTPAKTUKH. [I. bubnnorexa [JOK
N. MenpaeneeB — y4€HbIH, Me1aror u https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
58 DIIEKTPOOTPUIIATETHLHOCTh AaTOMOB bubmuorexa [JOK
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Nonna ecKasi CBS3
HHAT XAMUHACCRAT CBA30 https://m.edsoo.ru/00adac34
60 KoBaneHntHas nonsipHas XuMu4decKkas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenrnas nenosnspHas bubnuoreka [JOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 C
TETEHb OKHCICHIA https://m.edsoo.ru/00adae28
63 OKHCAUTENHEHO-BOCCTAHOBUTEIHHBIC bubnnoreka [JOK
peakuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
64 OKucauTenu U BOCCTAHOBUTEIIH
https://m.edsoo.ru/00adb076
KonTponeHas padota Ne4 o teme
bu6mmoreka [JOK
65 «Ctpoenue aroma. XUMHUYECKas

CBA3b»

https://m.edsoo.ru/00adb486
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PesepBHelii ypok. O600IIeHNE 1

66 1 bu6mmoreka [{OK
cHCTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0o0IICHNE 1 1 bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PezepBubiit ypok. O0o0IICHNE U 1 bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
N Tema ypoka Konrpoabubie | IlpakTuueckue Aara wHppoBLIe
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI pecypest
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /1. 1. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa [TOK

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «[loBTOpEeHue u yrioyonenue 1 1
3HaHMUI OCHOBHBIX Pa3/eioB Kypca
8 Kiacca»

Knaccudukanus XuMuyeckux bubmmorexa [JOK

6 N 1 https://m.edsoo.ru/00adbch0
peaxiuii o pa3jIMyHbIM MIPU3HAKAM Habop OI'D
[TonaTHE O CKOPOCTH XUMUYECKOI bubnuoreka [JOK

7 peakuuu. [IoHsTHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/00adbe9a

TCTCPOTCHHBIX PCAKIIUAX

Ha6op OI'D



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

TloHAaTHE O XUMHUYECKOM
paBHOBecHU. PAKTOPBI, BIUSIOLIUE

bubmuoreka [JOK
https://m.edsoo.ru/00adc28¢c

8 Ha CKOPOCTb XUMUYECKON PEAKIINU [Mudposas nabopatopus
Y TIOJIO’)KEHUE XUMHYECKOTO o xumuu Llerrpa
paBHOBECHS "Touka pocra"

9 OKucIuTeIbHO- bu6mmoreka [{OK
BOCCTAaHOBHTEIIBHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopust SNEKTPOTUTHYECKON

10 muccoranuu. CUIIbHBIE U clla0bie bubmorexa HOK

https://m.edsoo.ru/00adcd68
AIIEKTPOJTATHI
11 HoHHbIE ypaBHEHHUSI peaKkIuil bubmmorexa [JOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U

12 OCHOBAHMU B CBETE MPEACTABICHUI bubnuoreka [IOK
00 2JIEKTPOJIUTUUECKOU https://m.edsoo.ru/00add5d8
JMCCOLIMAIluN
XHUMHUYECKUE CBOMCTBA COJIEH B

13 CBETE MPEACTABICHHUI 00 Eubmorexa HOK

N https://m.edsoo.ru/00add8h2
ANEKTPOJIUTUYECKON TUCCOLIMAIIUU
bu6mmoreka [JOK
14 [TonsaTue o runmpoause comuei https://m.edsoo.ru/00add9d4
Ha6op OI'D

15 O06001eHne u cucTeMaTu3anus bubnnoreka [JOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuyeckas pabora Ne 1.

bu6mmoreka [JOK
16 «Pemmenne 3kcriepuMEHTAIBHBIX

3aaaq»

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



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

KonTtposneHas padota Ne2 mo teme

17 «DIEeKTpOINTUYECKAs bubmuorexa [IOK
qucconranus. XuMA4eCcKue https://m.edsoo.ru/00addecO
peakuu B pacTBOpax»

OO01as XxapakTepUCTUKA FaJIOr€HOB.
18 Xnﬁnr{ecfne CBI())ﬁCTBa Ha IpuMepe Bubnuorexa LIOK
https://m.edsoo.ru/00addfe?
XJiopa
Xnoposojopoa. CossiHast KUCIIOTa, bubnnorexa [JOK

19 XUMHUUYECKHE CBOMCTBA, MOJyYCHUE, https.//m.edsoo.ru/00ade104
MIPUMEHEHHE Ha6op OI'D
[IpakTnueckas padota Ne 2 o Teme bubnuoreka [JOK

20 «[lomryuenne cONTHON KUCIIOTHI, https://m.edsoo.ru/00ade348
U3y4YeHUE e€ CBOMCTB» Ha6op OI'D
Boruncnenus o ypaBHEHUSIM

21 XUMUYECKUX PEAKIUH, €CITH OJTNH bubmorexa LOK

https://m.edsoo.ru/00ade488
W3 pEareHToB J1aH B U30BITKE

99 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [IOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUN CEPBI.

93 Haxoxnenue cepol u e€ bubnuoreka [JOK
COCJIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XUMUYECKUE CBOMCTBA CEPhI
CepoBoaopo, CTpoeHHUE, bubnnoreka [JOK

24 (bU3UYEeCKrEe U XUMHUYECKUE https://m.edsoo.ru/00ade802
CBOIcTBa Ha6op OI'D
Oxcuppl cepbl. CepHast KUCIIOTA, bubnuoreka [IOK

25 ¢bu3nyeckre 1 XUMHUYECKUE https://m.edsoo.ru/00adea28

CBOﬁCTBa, MMPUMCHCHUC

Ha6op OI'D



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
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

XHWMHUYECKUE PEAKLUH, JIEKALLNE B
OCHOBE IIPOMBIILIIEHHOTO CII0co0a
IIOJTy4EHUS] CEPHOU KUCIIOTHI.

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

26
XUMHUYECKOE 3arps3HeHUE Hoyr0yku, mynsTuMera
OKpYKaroLIEn CpeJibl MIPOEKTOP
COCITMHEHUSIMU CEPBI
97 Beruncnenue MmaccoBoi 01 bubmmoreka [{OK
BBIXO/1a ITPOJIYKTa PEAKIIUN https://m.edsoo.ru/00adec8a
OO6mrast XxapaKTepUCTUKA PJIEMEHTOB
VA-rpynnel. A30T,
28 pacanZ)ycripaHeHHe B TIPUPO/JIC, bubnmorexa [JOK
https://m.edsoo.ru/00adeeab
(du3HYecKre U XUMHUYECKUE
CBOICTBa
AMMuak, ero pusudeckue u bubnuoreka [JOK
29 XUMHUYECKHE CBOMCTBA, MOTYUCHUE https://m.edsoo.ru/00adf004
Y IPUMEHEHUE Ha6op OI'D
[IpakTruueckast pabota Ne 3 o Teme bu6mmoreka [IOK
30 «ITomyueHne aMMuaKa, U3y4eHHE https://m.edsoo.ru/00adf180
€ro CBOMCTB)» Ha6op OI'D
31 A3oTHas KucioTa, eé pusndeckue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIeH
aMMOHHSI B KQUeCTBE MUHEPAIbHBIX
32 ynoopenuii. Xummudeckoe Bubmorexa OK
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIe cpebl
COEIMHEHUSIMU a30Ta
®ochop. Oxeun bocdopa (V) u BuGmorexa [IOK
33 ¢dochopHas kucnora, pU3HUECKUE U

XUMHWYCCKHEC CBOﬁCTBa, MOJIYUYCHUC

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

[Mudposas mabopatopus
Ilentpa "Touka pocta"

Hcnons3oBanue pochaTo B
KauCCTBC MUHCPAJIbHBIX

bu6mmoreka [{OK
https://m.edsoo.ru/00adfc20

34
ynoOpeHuii. 3arps3HeHue Hudposas naboparopust
MPUPOHOM cpenbl Gpocdaramu Ilentpa "Touka pocta"
VYraepon, pacipocTpaHeHNE B
35 pu Ic:)le E)I/ISI/II:ICCKII)/IC u bubmorexa HOK
PHpOE, . https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBOCTBA
Oxcuael yriepoaa, nx (GpU3HISCKIE
u xmfnqeychHS CBOI‘/'ICTB(E bubmorexa HOK
’ https://m.edsoo.ru/00adfebe
36 DKosorndyeckue mpoOIeMsl,
HOYTOYKH. MyJIbTUMEANA
CBSI3aHHBIE C OKCHJIOM yIJIepo/ia
MIPOEKTOP
(V)
N bu6mmoreka [IOK
37 VYroapHa ciorta u e€ co
TOJRHAT KHETOTa | m https://m.edso00.ru/00ae006¢c
[IpakTruueckast pabota Ne 4 o Teme
"[TosmydeHue yriieKuciIoro rasa bubmorexa LOK
38 Kaqec}:/:BeHHaZr caKLIs Ha ' https://m.edsoo.ru/00ae027e
pearh Ha6op O™
KapOoHaT-uOH"
[TepBoHauanbHBIC MOHATHS 00
bubmuoreka [JOK
39 OpraHUYEeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiiepoa
40 KpemHuwuii u ero coennHeHUS Bubmorexa OK
https://m.edsoo.ru/00ae080a
[IpakTuyeckas pabora Ne 5.
41 Pemenne skcriepuMeHTAIBHBIX bubnuoreka [IOK

3a11a4 110 TeMe «Bakuenmne
HEMETAJILI U UX COSIUHEHUS

https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

KonTtposneHas padota Ne3 mo Teme

42 «BaxHeie HeMeTaIbl U UX bubmmorexa [JOK
https://m.edso0.ru/00ae0el8
COCTTUHCHUSY
OO01as XxapakTepucTUKa
XUMHYECKHX JICMEHTOB —

43 METaJIJI0OB. MeTaliiiueckas CBsI3b U bu6mmoreka [{OK
MeTaJUIMYECKasi KpUCTAUIMIECKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKkre CBOKMCTBA
METaJJIOB
XuMHYECKHE CBOMCTBA METAJIJIOB. bu6mmoreka [IOK

44 DIIEKTPOXUMUYECKHUI P https://m.edsoo.ru/00ae1156
HaNpsLKEHUH METallIoB Ha6op OI'D
O61ue crnocoObl NOTy4YeHUS
MetaiuioB. CriiaBbl. Berancienus

45 10 YpaBHEHUSIM XUMHUYECKHUX Bubmmorexa [JOK

. https://m.edso0.ru/00ael1156
peaKIvii, €Clii OJIMH U3 PEareHTOB
COJICPXKUT IPUMECH
46 [ToHsaTHE O KOPPO3UU METAJLIOB bubmmorexa [TOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

47 [enotnbie MeTALIL https://m.edsoo.ru/00ael4b2

48 OKcuibl ¥ THAPOKCUIBI HATPUSA U bubnnoreka [JOK
KaJust https://m.edsoo.ru/00ael4b2

bubmuoreka [JOK

49 LL[enoqu{o3eMenLHVHe METaIIbt = https://m.edsoo.ru/00ael5e8
KaJIbIMH U MarHui Ha6op OI'D

bu6mmoreka [JOK
50 Baxxneime coeqUHEHUS KaJIbIUS https://m.edso0.ru/00ael5e8

Ha6op OI'D



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

O0001IEeHUE U CUCTEMATU3ALIUS

51 .
3HAHUU
59 JKEcTKoCTh BOJBI M CIIOCOOBI €& bu6mmoreka [{OK
YCTPaHEHHUS https://m.edso0.ru/00ae1886
[TpakTraeckas padorta Ne 6 mo Teme bubmorexa HOK
R . https://m.edsoo.ru/00aelae8
53 JKEcTKOCTh BOMBI U METOIEI €6
" [Tudposas madboparopust
yCTpaHeHit entpa "Touka pocta"
bubmmoreka [{OK
54 An i
FOMMIHHH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 Keneso
. https://m.edsoo.ru/00aeld86
57 OKcuapl, THAPOKCUABI U COTTU bubnuoreka [JOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
58 O06o00mmeHe U CHCTEMAaTH3aITHS
3HAHHHI
[IpakTuueckas padota Ne 7.
Pemenue sxkcnepuMeHTaIbHBIX bubmorexa HOK
59 ene I;B eiite https://m.edso0.ru/00ae3de8
3a7a4 1o teme «BaxHemm Habop OI'D
METaJIBl U UX COCOUHCHHUSI
Boruncnenus o ypaBHEHUSIM
XUMHUYECKUX PEAKIUi, €CITH OJIUH
60 W3 PEareHToB J1aH B U30BITKE UITU bu6mmoreka [JOK

COJICPXKUT pUMecH. Beruncienus
MacCOBOM JIOJIM BBIXOJa IPOIYKTA
peaxiuu

https://m.edsoo.ru/00ael750



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

61 O060011eHNEe U CUCTeMAaTH3AIHS 1
3HAHHIA
KonTtposnsHas padota Ne4 mo teme
62 «Baxueume MeTauibl 1 UX 1
COCITMHEHUSD)
bu6mmoreka [{OK
63 BemectBa u matepuainsl B 1 https://m.edso0.ru/00ae3f50
TTOBCE/THEBHOM JKH3HU YeIOBEKA HOYTOYKH, MYJbTUMEIHA
MIPOEKTOP
bu6mmoreka [IOK
64 XHWMHYECKOE 3arps3HEHUE 1 https://m.edsoo.ru/00ae4270
OKpY’Karolen cpe/ibl HOYTOYKH, MYJIbTUMEANA
MIPOEKTOP
bu6mmoreka [IOK
65 Posib xuMuu B perieHun 1 https://m.edsoo.ru/00ae4270
9KOJIOTUUYECKHUX TIPOOIeM HOYTOYKHU, MYJIbTUMEANA
MIPOEKTOP
66 PeseprubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cUcTeMaTUu3aIys 3SHaHUH https://m.edsoo.ru/00ae0dOa
67 PesepBubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cUcTeMaTu3aIys 3SHaHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0oO1LIEHNE U 1 bubnuoreka [IOK
cUCTEMAaTU3alys 3HAaHUH https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
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