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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMUM Ha YPOBHE OCHOBHOTO o0OmIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHWI K pe3ylibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHOI MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHMsl, MPEICTaBICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (enepalbHOIl paboyeil mporpaMMbl BOCITUTAHHS
U ¢ Y4€TOM KOHIICNIMU TMpenojaBaHusi y4eOHOro mpeamera «XUMHUS» B
oOpaszoBaTeabHBIX opraHusamnusax Poccuiickoit deaeparuu.

[Iporpamma mo xuMuu AA€T MPEACTABICHHE O UEJSAX, OOLIEH cTpaTeruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHS OOYYAIOMIMXCS CPEJICTBAMH YYEOHOIO
npeaMera, YCTaHABJINBAET o0si3aTeNbHOE peaMETHOE coJiepKaHue,
MpeayCMaTPUBACT paCIpe/eICHUEe €ro Mo KilaccaM U CTPYKTYpUpPOBaHUE IO
pazienaM M TeMaM MOporpaMMbl IO XUMHH, ONPEAENISET KOJIUYECTBEHHBIE U
Kau€CTBEHHBIEC XapaKTEPUCTHKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEALHOCTh M3YUYECHHUS XUMHUHA C Y4YETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTUKM  Y4e€OHOTrO  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcs, ONpeAessieT BO3MOXHOCTH —MpeaMeTa  JJis
peanu3anuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHUS OCHOBHOW 0Opa3oBaTeIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHMs, a TakKe TpeOOBaHHM K
pe3yibTataM 00y4YeHUs] XUMUU Ha YPOBHE 11€JIEH U3YUYEHUsI TpeaAMETa U OCHOBHBIX
BHUJIOB Y4YE€OHO-TIO3HABATEJILHOM JEATEIbHOCTH OO0Y4Yarolierocsi Mo OCBOEHUIO
y4e0HOTO COJIepKAHUSI.

3HaHWE XHMHUHM CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
poyib urparot GOpMHUpPYEMbIE€ XHMHEH MPEACTABICHHUS O B3aUMOMPEBPAIECHUIX
SHEPrUu W 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIICHUs TII00aTbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBOM M SKOJOTUYECKON O€30MaCHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM  JJii  CaMOpa3BUTUA |
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 001Iel U (QYHKIIMOHATILHON IPAMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBIIICHHUS U TBOPUYECKUX CIIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB HX CAMOCTOSITEIPHOM  Y4EOHOUW  JESITENbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIIbCKUX YMEHUM, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK U B MPO(PECCHOHATEHOMN AeSTETbHOCTH;

3HAKOMHUT CO CIEHU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI
LIEJIOCTHOTO B3MJIsiia HA €MHCTBO MPUPOIBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B POPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00YyUYaIOIIUXCS;



criocoOCTBYeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAaHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJIOTHYECKOE
oOpa3zoBaHHe 00YJaIONMINXCSI.

Jlanuble HampaBiieHUs B OOY4EHHMM XHMHHM OOECIEUUBAIOTCS CHEU(UKOM
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISIETCS  IEaroruyecKu
aJanTUPOBAHHBIM OTPpAKEHHEM 0a30BOM HAYKM XMMHUU Ha ONpPEIeEHHOM dTane e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYyYarOUIUMHUCS CHCTEMbl MEPBOHAYAIBHBIX MOHATUM XHMHH, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTHAEJIbHBIX 3HAYUMBIX ITOHSATHI
OPTraHUYECKON XUMUH.

CrpykTypa coaepkaHus MPOrpaMMbl MO XMUMHH C(OPMHpPOBAHA HA OCHOBE
CUCTEMHOT0 mnoaxoaa kK e€ uzydyeHuto. CoJepikaHHe CKIAAbIBAETCS U3 CHCTEMBbI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMHUYECKOM
peakiuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl 110 MNPHUHIHUILY
[IOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUS! KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoanyeckoro 3akoHa /. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHUA O CTPOEHUH aTOMa U XUMHYECKOU CBSI3H;

— TMPEACTaBIECHUN 00 3IEKTPOIUTUYECKON JUCCOLMAIMU BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, pa3BUBAIOTCS MOCJIEI0BATENBLHO OT OJHOIO
YPOBHS K IPYrOMY, BBITIONHSS (YHKUNUU OOBSICHEHHS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS M BO3MOXXHOCTEW NMPAKTHYECKOT0 NPUMEHEHUS U MTOJIYYEHUS N3Y4aeMbIX
BELLECTB.

OcBoeHue mnporpaMMbl MO XUMHH  CHOCOOCTBYET  (OPMUPOBAHUIO
MIPEACTABIICHHS O XUMUYECKOM COCTABJISIONIEH HAYYHON KapTUHBI MUPA B JIOTHKE €€
CUCTEMHOM NPUPOABI, HIEHHOCTHOIO OTHOUIEHUS K HAy4YHOMY 3HAHHUIO U METOAAM
NO3HaHUs B Hayke. M3yueHue XuMUU NMPOUCXOAUT C NPUBJICUYCHHEM 3HAHUWA W3
paHee M3YYEeHHBIX Y4YEOHBIX mpeamMeToB: «Oxkpyxaromuii Mupy, «buonorus. 5—7
kjacce» u «duszuka. 7 knacey.

[Ipy wu3ydeHWH XUMHUU TPOUCXOIUT (POPMHUPOBAHUE 3HAHUA OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JESITEIbHOCTH YEJIOBEKa M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a1a4a
y4eOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XMMHUYECKUX 3HAHUN —
BaXKHEUITNX (PAKTOB, MOHITHIA, 3aKOHOB M TEOPETUUECKUX MOJOKEHUM, JOCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapaKkTepa, 3bIka HAyKH, B MPUOOILIEHUN K



HAay4YHBIM METOJaM TIO3HAHUS MPU W3YYEHUHN BEIIECTB U XUMHYECKUX PEaKIIUii, B
(GbopMHpPOBAaHUY U PA3BUTUU NTO3HABATEIBHBIX YMEHUHN U X PUMEHEHUH B y4eOHO-
MO03HABATENILHON M y4eOHO-UCCIIEeI0BATEIBCKON JIEATEIbHOCTH, OCBOCHUH MPaBUII
6e30macHOro o0pallleHust ¢ BeleCTBaMH B ITOBCEIHEBHOM JKU3HH.

[Ipu M3ydeHUU XMMUU HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUsS BaKHOE
3HaUY€HUE MPUOOPENH TaKHUE 11U, KaK:

— (GOpMHUPOBaHHE HWHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHHUYECTBY, CaMOCTOSATEIHHOMY MPUHATHIO PEUICHHMH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

—  HampaBJCHHOCTb OOYy4YeHUs Ha  CUCTEMAaTUYECKOe MPHUOOIICHHE
oOydaromuxcsi K CaMOCTOATEIbHOW T03HABATEIBHOU JIEATEIbHOCTH, HAyYHBIM
METOJilaM TMO3HaHUs, (GOPMUPYIOINIMM MOTHUBAIMIO U Pa3BUTUE CIIOCOOHOCTEH K
XUMUH;

— o0ecnieueHue yCIOBUM, CIIOCOOCTBYIOMIUX MTPUOOPETEHHUIO 00YyYaIOIIUMUCS
OMbITa PA3HOOOPA3HON MESITENBHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTEHIINI), MMEIOIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— (¢opmupoBanue oOmeld (QyHKIMOHAJIBHON U €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCI€ YMEHHM OOBICHATh M OIEHUBATH SIBJICHUS
OKpPY>KaIoIIeT0 MHpa, WUCIONB3yS 3HAHHUS W OMBIT, MOJYyYCHHBIC MPH H3YyYCHHUH
XUMUH, IPUMEHSTh UX TPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HH U TPYIOBOU
JesITeIbHOCTH;

— (¢dopmupoBaHre y OOYYaIONIMXCS TYMAHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH OSKOJOTUYECKU
11eJ1IeCO00pa3HOTO TIOBEJICHUSI B OBITY W TPYJIOBOM JEATEIBHOCTH B IEJSIX
COXPaHEHHMS CBOETO 370POBbS M OKPYIKAIOIIECH TPUPOAHOM CPEBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHWIO HAa OCHOBE YCBOGHHS OOIIEUETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOGUIIS U HAMpaBIEHHOCTH JajbHEHIIEro
00yueHwus.

OoO1ee 9rcno 4acoB, OTBEAEHHBIX I H3yUEHHUSI XMMUHU Ha YPOBHE OCHOBHOTO
obmero oOpaszoBanus, coctaBisieT 136 wacoB: B 8 kimacce — 68 dacoB (2 vaca B
Heneno), B 9 kimacce — 68 yacos (2 yaca B HEZEIIO).



PEAJIM3ALINA BOCIIMTATEJIBHOI'O INOTEHLUAJIA YPOKA H
®OPMBbI OPTAHU3AIIMM BOCHUTATEJBHON NESATEJBHOCTH C
YUYETOM PABOYEM NPOT'PAMMBbI BOCIIUTAHUSI

KirroueBbie BOCIIUTATENIBHBIE 331a41 YPOKOB XUMUU:
-(popMHUpPOBATH MONOKHUTEIBHOE OTHOIIEHUE K 3HAHUSAM 110 XUMHH, SKCIIEPUMEHTY

-BOCIIMTBIBATh ~ AKKYpaTHOCTh, IOCIEAOBATEIIbBHOCT W  OCO3HAaHHOCTh B
IPAaKTUYECKON U UCCIIEI0BATENBCKOM paboTe

-popMupoBaTh YMEHHE padOTaTh pAIMOHAIBHO, MIAHOMEPHO, OPTraHW30BAHHO,
KOHTPOJUPOBATH U aHATU3UPOBATH UTOTU CBOEH pabOTHI;

-pacuiMpeHne Kpyrosopa Hu (OpMHpOBaHHWE OCHOB HPABCTBEHHOCTH 4epes3
COJIepKaHNEe XUMHYCCKUX 3a]1a4;

-Y4UTh YYEHUKA CTABUTH Mepe]l COO0H 1eNb U JOCTUTaTh €€

-00BEKTUBHO OOCHHMBATb CBOU 3HAHHA U JABATb CAMOOLCHKY pC3yjbTaTaM CBOCTO
Tpyaa,

- BJIaJICHNC YUCHHUKOM I/IH(I)OpMaHI/II/I N YMCHHC CIO I10JIb30BATLCA,

-yOeIUTh yYalIuxcsl B Hay4HOW, MPAKTHYECKOW, KU3HEHHOU, MPOPECCUOHAITBHON
3HQYMMOCTH TOI'O0 WJIM HHOIO KOHKPETHOIO 3aKOHA, SBJIEHHUs, OTKPBITHS,
H300peTeHUS

-[IOMOIIIb B pa3BUTHH MO3HABATEILHBIX UHTEPECOB YUaIUXCS
9xIacc:

-opMHUpPOBATH MOJOKUTEITFHOE OTHOIICHUE K 3HAHUSM W MCCIICIOBAHUSM I10
XUMWH, IKCTIEPUMEHTY

-opMupoBaTh YMeHUE paboTaTh pallMoOHAIBHO, TIIIAHOMEPHO, OPTaHU30BAHHO,
KOHTPOJUPOBATh U aHATTU3UPOBATH UTOTU CBOEH pabOTHI;

-pacuuperre Kpyrozopa U (HOPMHUPOBAHHE OCHOB HPABCTBEHHOCTH 4epes
COJIep’)KaHNe XUMUYECKHX 3a/aY;

-y4UTh YUYEHUKA CTAaBUTh Mepe]] COOOM 11eIb U TIOCTUTaTh ee

-00BEKTUBHO OLCHMWBATb CBOU 3HAHUA U AaBaTb CAMOOLCHKY PE3yJbTaTaM CBOCTO
Tpyaa,

- BJIaJICHNEC YUCHHUKOM I/IH(l)OpMaLII/II/I N YMCHHCE CIO IT0JIb30BATbLCA,



-yOeInTh y4yaluxcsi B Hay4YHOH, MPAKTUYECKOM, KU3HEHHOM, MpodeccuoHanbHOM
3HQYMMOCTH TOI'O MJIM HWHOI'O KOHKPETHOIO 3aKOHA, SBJIECHUSA, OTKPBITHS,
M300peTeHUS

-1aTb OCO3HATb, YBUACTL, UTO, PCIIasd W BBIIIOJHAA BCC 0oJiee CIIOJKHEIC 3aJa4unu 1
YIIPa)XHCHUA, YdamuuecAa IMPpOABUTAIOTCA B CBOCM HHTCIUICKTYAJIbHOM,
HpO(I)eCCHOHaJIBHOM H BOJICBOM PAa3BUTHUHU

-COHCﬁCTBOBaTB Q)OpMHpOBaHI/II-O JIOTHYCCKOI'O U aJITOPUTMHUYCCKOT'O MBIIIJICHUA

B cooTBeTcTBUU C MPOrpaMMOi BOCTIUTAHUS Ha YU€OHBIN T'OJ] MPEANOIaraeTcs:

- y4JacTHe B MIPEIMETHBIX HEJEISAX, IPEAMETHBIX OJMMIINaAaX, KOHKypcax,
Bceepoccniickux THSIX 3alIUThI OT 3KOJIOTHYECKOU OMTACHOCTH;

- 0(pOpMJIEHUE CTEHTa3€T, CTEHIOB, IPUYPOUYCHHBIX K FOOMJICHHBIM JaTaM,
COOBITHSIM;

COAEPKAHUE OBYUYEHMUSA

8 KJIACC

IlepBoHayabHbIe XUMUYECKHE TOHATHS

[Ipenmer xumuun. Posb XMMUU B )KU3HHU YEIOBEKAa. XUMHS B CHCTEME HAYK.
Tena wm BemectBa. DU3MUYECKUE CBOWCTBA BEMIECTB. ATrPEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToax MO3HaHMS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CnocoObI pa3aeneHust cMecei.

ATOMBI U MOJNEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XHUMHUYECKHX
aneMeHTOB. [IpocThie U ClI0XKHBIE BelllecTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuyeckas popmyiia. BaaeHTHOCTh aTOMOB XUMUUECKUX AJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCHTENbHAsE aToOMHasi Macca. OTHOCUTEIbHAS
MOJIEKyJIsipHas Macca. MaccoBas 10J1s1 XMMUYECKOTO 3JIEMEHTa B COCIMHEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMoOCBsA3b KOJIUYECTBA,
MacChl W 4YHUCJA CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

Ou3NYeCcKUe U XMMHUUYECKUE ABJICHUS. XUMUYECKAsI peakuusi U €€ MpU3HAKHU.
3aK0H COXpaHEHHS MacChl BEIIECTB. XUMHUYeckue ypaBHeHwms. Kiaccudukamms
XUMUYECKUX PEaKINil (COeUHEHUS, PA3I0KEHNUs, 3aMEeILIeHUs, OOMEHa).



Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYIOH, NMpaBujiaMu padOThl B JabOpaTOpuu H
npuémMamMu oOpaieHus ¢ 1adbopaTopHbIM 000PYAOBAaHUEM, U3YUCHUE U OINMCAHUC
¢u3nueckux CBOMCTB 00pa3lloB HEOPraHUYECKUX BEIIECTB, HaOI0/IeHHUE
¢u3nueckux (MJIaBjIeHUE BOCKA, TasHHUE JIbJa, pACTUpPAHUE caxapa B CTYIIKE,
KUIICHHE W KOHJCHCAIMS BOJbI) U XMMHYECKUX (TOpPEHHE CBEYH, NMPOKAJIUBAHUE
METHOU MPOBOJIOKU, B3aMMOJICHCTBHAE MeJla ¢ KUCIOTON) SIBJICHUH, HAOMIOACHUE U
ONMUCaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX pEaKuuil (pa3iokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapuisi, paziioKeHHE TUIAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBUE Kele3a ¢ pacTBopoM coiiu meau (1),
M3Yy4EeHHE CIIOCOOOB pa3lieleHHs] CMECEW: ¢ MOMOUIbI0 MarHuTa, (GUIbTPOBAHUE,
BBIITApUBAHUE, TUCTUIUIALUS, XpoMaTorpadus, MPoOBEICHUE OUYUCTKU MOBAPEHHOU
cojid, HaOJIOJEHWEe U  ONHCAHME  PpPE3yJbTaTOB  IPOBEIEHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsT MAacChl, CO3JaHUE MOJEIEH MOJEKYII
(I1apoCTEeP>KHEBBIX ).

BaxxHeiline npeacTaBUTe/ M HEOPraHUYEeCKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopon — aneMeHT u mpocroe
BemecTBO. HaxoxneHnue kuciopoaa B mpupoae, (Ppu3nueckue U XUMHUYECKHE
cBorictBa (peakiuu ropeHus). Okcupawl. Ilpumenenue xkucimopona. CrocoOsl
MOJIYYCHHsS] KuUCIopoda B JjabopaTopuu U mpombiluieHHocTH. Kpyrosopor
Kuciopoza B npupoje. O30H — alIOTponHast MOAU(PUKALINS KUCIOPOaA.

TennoBoir 3h(PEeKT XMUMHUECKOW peaklnH, TEPMOXHMHUYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHMYECKHE peakuuu. TOIIMBO: yrojlb WU METaH. 3arps3HCHHE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (ekTa, pa3pylieHue 030HOBOTO CIIOS.

Boxopon — 35eMeHT U pocToe BemecTso. HaxoxkaeHne Bogopoia B Ipupoe,
busznueckne 1 XUMHUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI TToTydeHus. KucmoTs
U COJIH.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMHUYECKUM YPABHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pacTtBoputTelib. PacTBOpHL.
HacepiieHHble 1 HEHACBIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIMIECTB B BOJE.
MaccoBast 10J11 BEHIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOJABI. OCHOBAHMUS.
Posib pacTBOpOB B mpupoje U B KU3HU YeI0BeKa. KpyroBopot BOIBI B MPUPOLE.
3arps3HeHne NpUpoOAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranmdeckux coeauHeHuit. Oxkcuawl. Knaccudukarus
OKCHUJIOB:  cojieoOpa3yroniie  (OCHOBHBIE, KHUCIOTHbIE, amM@OTEepHbIE) W
HecosieoOpazyromue. Homenknarypa oxcugoB. dusmyeckne uU XUMHUYECKUE
CBOMCTBA OKCUIOB. Ilonyuenune okcuaos.



OcnoBanus. Knaccudukanuss ocHOBaHWM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBanuil. Pusnyeckue M XUMHUUYECKHUE CBOMCTBA
ocHoBaHuu. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusndeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psan axkruBHoctn meraiuioB H. H. bekerosa.
[lonydyeHnue KuCIoT.

Conu. Homenkiarypa coiieil. @u3nveckue U XMMUYECKUE CBOMCTBA COJEH.
[Toyuenue conen.

['eHeTHUeCKas CBA3b MEXKY KJlaCCaMHU HEOPTaHUYECKUX COEIUHCHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJEPkKAHUs KUCIOpOJa B BO3yX€E, ITOJIy4YECHHUE,
coOupaHue, paclio3HaBaHME W M3YYEHUE CBOMCTB KHCJIOpOAa, HAOJIO/ICHHE
B3aMMOJECHUCTBUA BEIIECTB C KHUCIOPOJIOM M YCJIOBHUS BO3HUKHOBEHHUS U
IpeKpalleHus ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3IiaMu OKCHUJIOB U OTUCAHUE
UX CBOMCTB, MOJy4yeHHE, COOMpaHue, pacrio3HaBaHUE U U3yUYEHUE CBOMCTBBOAOPOIA
(ropenue), B3aumoaeiictBue Bojopona ¢ okcuaoM wmeau (II)  (Bo3moxkHO
MCIIOJIb30BaHUE BUAEOMATEPUAIIOB), HA0III0IeHHE 00Pa3LIOB BEUIECTB KOJIMYECTBOM
1 Monb, wuccienoBaHUE OCOOCHHOCTEM pacTBOPEHMSI BELIECTB C Pa3IMYHOU
PacTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C OIPEACIEHHON MAacCOBOM JI0OJIEU
pPacTBOPEHHOTO BELIECTBA, B3aWMOJICUCTBUE BOAbl C METAUIaMU (HAaTpUEM U
KaJibl[ueM) (BO3MOXKHO HCIOJIb30BAaHWE BHUJACOMATEPHUAIOB), HCCIIECIOBAHUE
00pa3I0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpacKH MHANKATOPOB B paCTBOPAX KHUCIIOT U LIEJIOYEH, U3yUEHUE B3AUMOACHCTBHS
okcuna meau (II) ¢ pacTBOpoM cepHON KUCIOTHI, KHCIOT C METallJlaMU, peaKIui
HEWTpaIu3aluyu, MOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHMWM, BBITECHEHHE OJHOTO
MeTajuia APYTruM 13 pacTBOpa COJIU, PEIIEHUE SKCIEPUMEHTAIIBHBIX 3a/1a4 MO TEME
«BakHemme K1acchl HEOPraHUYECKUX COCTUHEHUIN.

Iepuoanyecknit 3akoH u Ilepumoaumyeckasi cucreMa XUMHYECKHX
nemeHToB JI. U. MenneneeBa. CTpoeHue aroMoB. XHMH4YeCKasi CBS3b.
OKHcInTeIbHO-BOCCTAHOBUTEIbHbIC PEAKINH

[lepBble TOMBITKK KIaCCUPUKAIMU XUMHUYECKUX dJieMeHTOB. [loHsiTe o
IpyImnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEJIbHBIC METaJlIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(pOTEepHbIE OKCUIbI
Y TUAPOKCHUJIBI.

[Tepnonnueckuii 3akoH. [lepuoguyueckast cucteMa XUMUYECKHUX 3JIEMEHTOB [I.
N. Menneneera. KopoTkonepuoinas u nnmuHHonepuoaHas popmsl [lepuoanueckoit
cucreMbl xumuueckux sneMeHToB /. M. Menneneesa. llepuonabl U rpynisl.
®uU3NYECKHUI CMBICI TOPSIAKOBOI'O HOMEpPa, HOMEPOB MEPHO/IAa U TPYIIIIBI AIEMEHTA.



Crpoenue atomoB. CoctaB aToOMHbIX siaep. M3oTonsl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI0ueK aToMoB mepBbiXx 20 XHMMHUYECKHX  3JIEMEHTOB
[lepuomnueckon cucremor . M. MenaeneeBa. XapaKTEpUCTUKA XUMHYECKOIO
3JIEMEHTA 110 ero nonoxeHuro B [lepuoanyeckont cucreme 1. . Mennaeneena.

3aKOHOMEpPHOCTM M3MEHEHUsA pPaJuyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAJUIMYECKNX U HEMETAIUIMYECKUX CBOMCTB I10 FPYIIIAM U HEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoguueckoil CUCTEMBI XUMHYECKHUX
AJIEMEHTOB Ul pa3BUTHs Haykh W npaktuku. Jl. M. MenneneeB — yd€HbI U
rpakIaHUH.

Xumuueckas cBsizb. KoBasieHTHass (MoOJsipHass M HEMOJIApHAsi) CBS3b.
DIEeKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBSI3b.

Crenenp okucnenHusa. OKHCIMTENbHO--BOCCTAHOBUTEIIBHBIE  PEAKLIHH.
IIpoueccol OKMCIEHUS U BOCCTAHOBIIEHUA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAJIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LHMHKAa C pPAcTBOpPaMM KHUCJIOT M IIEJIOYEH, NPOBEACHUE OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMMA
(ropeHue, peakliuy pas3iokKeHHsl, COeIUHEHU).

Mesicnpeomemmuoie cea3u

Peanuszanus MeXnpeaIMeTHBIX CBs3ed MpU HM3YyYEeHUM XUMHUM B 8 Kjacce
OCYUIECTBJISIETCS. 4epe3 MCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO--HAyYHbIX
MOHSTUH, TaK U MOHATUH, ABISAIOIIMXCA CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'0 [IUKJIA.

OO011Ke ecTeCTBEHHO--HAay4YHbIE TOHATHS: HAy4HbIN (aKT, TUNOTE3a, TEOpUs,
3aKOH, AaHaJIW3, CHHTE3, KJacCupUKalus, NEPUOAUYHOCTb, HAOIIOJEHUE,
JKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, AIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUNA 3apsjl, BELIECTBO, TEJO, O00BEM,
arperaTHoe COCTOSIHME BEIIECTBA, Tra3, (QPU3NYECKUE BEIUYUHBI, €IUHULBI
U3MEPEHHUs, KOCMOC, IIaHETHI, 3B€3/1b1, CoHIIE.

buonorus: horocunTes, nprxanue, ornocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPO/IbI, TTOJIE3HBIC
HCKOIIAa€MBbIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasi peakuusi

ITepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMMUYECKUX dJIEMEHTOB /1.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHUHM CBOWCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaJusl, KAJIbLU U UX COETUHEHUI



B COOTBETCTBMH C IOJIOKEHNUEM AJIEMEHTOB B [leproinueckon cucreme HCTPOEHUEM
UX aTOMOB.

CrpoeHue BellecTBa: BUABl XMUMHYECKOW CBSI3U. THIBI KPUCTAIUTMYECKHX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PELIETKUA U
BHJIa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHX BELIECTB. XUMHUYECKHE
CBOMCTBAa BEUIECTB, OTHOCSIIMXCA K pa3JIMYHBIM KJIACCaM HEOPraHUYECKUX
COEAMHEHN, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BEILECTB.

Knaccudukanus XuMHUECKUX PEAKINI MO pa3InyHbIM MPU3HAKaM (TI0 YUCITy
U COCTaBy YYacTBYIOIIMX B pEaKUUU BEUIECTB, MO TEIUIOBOMY 3¢ (deKTy, 1o
MU3MEHEHUIO CTETEHEH OKMCIEHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYacTHIO KaTaau3aropa). JK30- U SJHAOTEPMHUUECKHE PEaKLUU, TEPMOXUMUYECKHUE
YpaBHEHUS.

[lonsiTue o ckopoctu XuMMuuyeckor peakiuu. [loHsTHe 00 OOpaTHMMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusaX. [IOHATHE O TOMOTEHHBIX U Ie€TePOTE€HHBIX
peakuusax. llonsatue o xkaranuse. Ilonsatue 0 XUMU4YECKOM paBHOBeCUU. PaKTOPHI,
BIIMSIOIIAE HA CKOPOCTh XUMHYECKOM pEAKIMM M ITOJOKEHHE XUMHUYECKOTO

paBHOBECHSI.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  pEaKIMM,  JJICKTPOHHBIA  OasiaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM  pPEAKLIHH. CocraBieHue  ypaBHEHUU

OKHUCJIUTEIBHO--BOCCTAHOBUTENIBHBIX ~ PEAaKUIUA C  HCIOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 2IEKTPOMUTHIECKON TUCCOLMALUU. DIIEKTPOJIUTHI U HEANEKTPOJIUTHI.
Kartnonbl, aHMOHbl. MeXaHU3M JUCCOLMAIMM BELIECTB C Pa3jJW4YHBIMH BUAAMU
XUMHUYECKOH cBsizu. CTeneHb quccounanuu. CUIIbHbIE U C1a0ble 3JEKTPOJIUTHI.

Peakuun nonHoro ooMeHa. Y clIoBHS MPOTEKaHUsI PeaKlMii HOHHOTO OOMEHa,
IIOJHBIE W COKpAUIEHHbIE HWOHHBIE YypaBHEHHs peakuuid. CBONCTBA KHCIIOT,
OCHOBAHMI U COJIEH B CBETE MPEACTABICHHUIN 00 3JIEKTPOIUTUYECKON JUCCOLIMALINH.
KauectBeHnHbie peakunu Ha HOHBL. [IOHSITHE O TUAPOIIM3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMU KPUCTAUIMYECKUX PEIMIETOK HEOPraHWYECKHUX
BELIECTB — METAJJIOB M HeMeTayioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU PEaKuy OT
BO3JCHCTBHUS  pa3iMYHBIX  (PAKTOPOB, HCCIEIOBAaHHE  AJIEKTPOMPOBOIHOCTU
pPacTBOPOB BELIECTB, MTPOIiEcCca AUCCOLMALIMH KUCIIOT, HIEI0YE U coeil (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHUANIOB), MPOBEACHHE OINbBITOB, WIUIIOCTPUPYIOIINX
OpU3HAKK TPOTEKAHMsS peakuuid HOHHOro oOMeHa (oOpa3oBaHHME OcCajiKa,
BbIICJICHUE Ta3a, 0Opa30BaHUE BOJIbI), OMbBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUIl (FOpEHUE, pEeaKLUu pa3IoKeHUs,



COCIMHEHMS), pAaClO3HABAHUE HEOPraHMYECKUMX  BEHIECTB C  IOMOLIBIO
KaueCTBEHHBIX PEaKIIMil Ha HOHBI, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/au.

Hemertanibl 1 HX coeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue u (u3MUecKHe CBOMCTBA MPOCTHIX
BEILIECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HAa IPUMEPE XJIOpA (B3aMMOIEHCTBHE
C MeTaJulaMH, HEMeTa/UlaMH, IieraodaMu). XijaopoBoaopon. ColigHas KHCIIOTa,
XUMUYECKUE CBOMCTBA, TMOJyuyeHHe, npuMmeHeHue. JlelictBue xjiopa H
XJIOPOBOJIOPOJa Ha OpraHu3M YesioBeka. BaxkHeillme XJI0puabl 1 UX HaXO0XJACHHUE B
MIPUPOJE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTENEeHH OKucieHus. CTpoeHne U (PU3nyecKue CBOMCTBA
MIPOCTHIX BELIECTB — KUCIOPOJA U CEPbl. AJUIOTPONHbIE MOIU(PHUKAIMN KUCIOPOIA
U cepbl. XuMu4eckue cBoiicTBa cepbl. CepoBOOpOJ, CTpOeHUE, (PU3HUECKUE U
XUMUYECKUE CBOMCTBA. OKCHIBI CEPBl KaK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
CepHas kucnoTa, PU3NUYECKUE U XMMUYECKHE CBOMCTBA (0011I1e KaK MPECTABUTEIS
KJlacca KHUCIOT U crnenuduyeckue). XUMUYECKUE PEAKIUH, JIeKallue B OCHOBE
IPOMBILUIEHHOTO croco0a MOMy4eHHsl CEpHOM KHUCIOThl. IlpumeHeHue cepHOit
kuciaoTbl. COJUM CEpHOM KHUCIOThI, KAueCTBEHHAs pEaKIHUs Ha Cylb(paT-HOH.
HaxoxaeHue ceppl M €€ COCIMHEHMH B IPUPOAE. XUMHUYECKOE 3arpsA3HEHUE
OKpYXaIoIlled Cpeabl COCNUHEHHUSIMU Cepbl (KUCIOTHBIE MOXKAH, 3arps3HEHHE
BO3/lyXa U BOJAOEMOB), CIIOCOOBI €0 MPe0TBPAICHUSI.

OOmast xapakrepuctuka ieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHMs. A30T, pacCIpOCTPaHEHUE B NPHUPOJE,
¢uznyeckue U XxumMudeckue cBoiicrea. Kpyrosopor a3ora B npupone. AMMHaK, €ro
(¢u3nuecKre 1 XuMUYECKHUE CBOMCTBA, OJydyeHne U npuMeHeHue. Coau aMMOHUS,
ux (pU3MYECKUE U XUMUYECKHE CBOMCTBA, NpruMeHeHne. KauecTBeHHas peakus Ha
MOHbI aMMOHMS. A30THasi KHUCIIOTa, €€ MOoJlyueHue, (pU3nueckue U XUMHUYECKHE
cBOMCTBa (00mME Kak TPEACTABUTENsI Kiacca KHUCIOT U crenuduueckue).
Hcnonb3oBaHre HUTPATOB M COJICH aMMOHUS B KAUYE€CTBE MUHEPAIIbHBIX YI0OPECHUIA.
XVWMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKM, 3arpsA3HEHUE BO3[yXa, MOYBbl M BOJMOEMOB). Docdop, amIOTpOINHbIE
moaudukamuu docdopa, pusnyeckue u xummuueckue cBorctsa. Oxcun docdopa
(V) u dochopHas kuciora, GuU3UUECKUE U XUMHUECKHE CBOMCTBA, MOJydYCHHE.
Hcnons3oBanue pochartoB B kKauecTBe MUHEPATBbHBIX YAOOPEHUH.

O6mas xapakrtepuctuka 31aeMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIEC CTENEHU OKUCTIECHUS. Y TIepO/], aJNIOTPOIHbIE MOAU(DUKAIIIH,
pacrnpocTpaHeHHe B MpUpPoJe, PU3NUECKHEe U XMMHYECKHE CBOMCTBA. ACOpOIus.
Kpyrosopot yrnepona B npupoae. OKcuipl yriepoa, ux Gpu3nyeckue u



XUMUYECKHE CBOWCTBA, JICWCTBHE Ha JKUBBIE OPraHU3MbI, TIOJyYCHHE W
npUMEHEHUE. DKOJIOrMYeCcKrue MpooieMbl, CBsi3aHHbIe ¢ OkcuzoM yriepoaa (IV),
rUINoTe3a TJIOOAIBHOTO MOTEIJICHUS KJIMMAaTa, MapHUKOBBIA 3(deKkT. YroibHas
KUCIIOTa U €€ CONM, UX (PU3NYECKHEe U XMMHYECKHUE CBOWCTBA, MOJyYCHUE H
npuMmenenue. KadecTBeHHass peakuus Ha KapOoHaT-wOHBL Vcmonb3oBaHue
KapOOHATOB B OBITY, MEIUITMHE, MPOMBINIJICHHOCTH U CEITLCKOM XO3SHCTBE.

[TepBoHavabHBIE TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCAMHCHUSX
yraepoaa (MeTaH, 3TaH, dTUJIEH, alleTUJICH, TaHOJI, TTUIEPUH, YKCYCHasl KHCIIOTa).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MNPUPOJHBIM Ta3, HEDTH),
IPOJAYKTHl UX TMepepadOoTKH (OEH3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTie 0 OMOJIOTUYECKN Ba)KHBIX BEIIECTBAX: XKUPAX, OCNKAX, yIIeBOJaxX — U UX
PO B OKH3HM 4YeJNOBEeKa. MarepualibHOE €IUHCTBO OPraHUYECKUX U
HEOPTaHWYECKUX COCTUHCHUMN.

KpemHunii, ero ¢usnueckue U XUMUYECKHE CBOWMCTBA, TOJYyUYECHHUE U
npumeHeHue. CoeuHeHUsI KpeMHUS B ipupojie. O01mume npeacTaBieHus: 00 OKCUe
kpemHus (IV) u kpemHueBoi kuciore. CUIMKATBI, UX MCIOJIb30BaHUE B OBITY, B
MIPOMBINIUICHHOCTH. BaKHEHIIIE CTPOUTENbHBIC MaTepHasbl: KepaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. [IpoOmembl  O€30MacCHOrO0  HCMOJb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumennt:

U3ydeHHe 00pa3loB HEOPTAaHWYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIUK Ha XJIOPHUI-UOHBI U HAOIIOJACHUE TIPU3HAKOB
WX TIPOTEKAaHWS, OMBITHI, OTpaXaronue (U3NYECKUE W XUMUYECKHE CBOWCTBA
TaJIOTEHOB U WX COCAMHEHHM (BO3MOXHO HCIOJIB30BaHUE BUEOMATEPUAIIOB),
O3HAKOMJICHHE C 00pa3aMu XJIOpUI0B (TaTOTeHUIO0B), O3HAKOMJICHHE ¢ 00pa3liaMu
ceppl W €€ COeAMHEHMSIMH (BO3MOXKHO MCIOJIb30BAaHUE BHIEOMATEPHAIIOB),
HaOIII0/IeHUe TIpolecca OOyTIMBaHMsl caxapa MoJ| AeHCTBHEM KOHIICHTPHUPOBAHHON
CEPHOMU KHUCIJIOThI, U3yUYEeHNE XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHOU KUCIIOTHI,
IIPOBE/ICHNE KaueCTBEHHON peaKIMy Ha CyIb(}aT-uoH U HAOIIOCHHUE TTPU3HaKa e
pPOTEKaHMs, O3HAKOMJICHUE ¢ (DU3MYECKUMHU CBOWCTBAMH a30Ta, docdopa U ux
COEIMHEHHI (BO3MOXHO HCIIOJIb30BAaHUE BHUJIEOMATEPHAIIOB), OOpa3LiaMH a30THBIX
u (docdopHbIX yI0OpeHul, mosydeHue, cooupanue, pacrio3HaBaHUE M U3Y4YEHUE
CBOWCTB aMMHaKa, MPOBEIACHUE KAUYCCTBCHHBIX pPEAKIUi HAa WOH aMMOHHUS U
dochar-noH W U3yuyeHHE TPHU3HAKOB WX TMPOTEKAHUS, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHOW a30THOW KHCIOTHI C MeIbI0 (BO3MOXHO HCIIOH30BAHHE
BUJICOMATEPHATIOB), W3YYCHHE MOJeNeld KPUCTANTMYECKUX PEIIETOK anMasa,
rpaduTta, (QymuiepeHa, O3HAKOMJICHHE C MPOLIECCOM aJCOpPOIMU PaCTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIIEM W YCTPOHMCTBOM MPOTHUBOTasa, IMOIyYCHUE,
coOupanue, pacrio3HaBaHUE M MU3YYCHHE CBOMCTB YTJIEKHCIIOTO ras3a, MpOoBe/IeHNE



KaueCTBEHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-UOHBI U W3YYEHUE MPU3HAKOB MX
NPOTEKAaHHs, O3HAKOMJIEHWE C TMPOAYKUHUEW CUIMKATHON MPOMBIIUICHHOCTH,
pELIEHNUE 3KCIEPUMEHTANBHBIX 337a4y Mo TeMe «BakHelmume HeMmeTamibl U HX
COEIUHEHUSD.

MeTaJibl 1 MX COCAUHECHUSA

OO01ast XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B llepumomnmueckoi cucreme xumuueckux osnementos /JI. .
MenpneneeBa u ctpoeHusi aToMoB. CTpoeHuE MeTauioB. MeTtanyeckas CBs3b U
METAJUIMYECKAS KPUCTAINIMYECKAsA PEIIETKA. DIEKTPOXUMHUYECKUN PSAHAIPSKEHUM
MeTaiioB. du3nMUeckue W XUMHUYECKHE CBOiicTBa MeTamioB. OOimue crocoObl
noJyryueHus: MetasuioB. [loHsTre 0 KOppO3UK METaNIOB, OCHOBHBIE CIIOCOOBI 3aIIIUTHI
ux OT Koppo3uu. CruiaBsl (CTalb, YyTryH, JIOPATIOMUHUN, OPOH3a)U UX NPUMEHEHHE
B OBITY U POMBIIIIJICHHOCTH.

[Ilenounsie MeTAIIBL: MOJOXKEHNUE B lleproanueckor CUCTEME XUMUYECKUX
anemeHToB . . MenneneeBa, CTpoOeHHUE MX aTOMOB, HAaXOXKJICHUE B IIPUPOJE.
duznyueckre U XMMUYECKUE CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCUIbI U
TUIPOKCUABI HATpus W Kanud. lIpuMeHeHHne MEeNoYHbIX METALNIOB M HUX
COECIMHEHU.

[Ilenouyno3eMenpHbIE  META/UIbl MarHMd W KajJbLUH: IIOJIOKEHHE B
[Tepunoanyeckoit cucteMe XuMu4yeckux 3yemeHToB /. 1. Menneneesa, ctpoeHue ux
aTOMOB, HaxXOXJieHue B npupozae. Pusndyeckue 1 XuMHUIECKUE CBOMCTBA MAarHus U
KaJblMs. BaxkHelue coeuHeHns Kaabuus (OKCH, TUIPOKCU, coin). ZKECTKOCTD
BOJIbI U CIIOCOOBI €€ YCTpaHECHUSI.

AmmoMuHHN: TIosioxkeHue B [leproanyeckoid cUCTEME XUMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aTOMa, HAXOXJIeHUE B mnpupone. duszudeckue u
XUMUYECKHUE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCUIA M THIPOKCHUIA
AJFOMUHMUSL.

Kenezo: nonoxenue B llepuoanueckoi cucteMe XUMUYECKUX JIEMEHTOB [l.
. MenneneeBa, CTpoeHME aroma, HaxoxzaeHue B mnpupone. dusznueckue u
XUMUYECKHEe CBOMCTBA xene3a. Okcu b, rTuapokcuabl u conu xenesa (I11) u sxenesa
(1), ux cocraB, CBOMCTBA U OJYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME C oO0Opa3lamMud METauIOB U CIUIABOB, UX (PU3MYECKUMU
CBOWMCTBaMHU, HW3YYEHHE  pE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJICOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJCHCTBUS OKCHIA
KallbllUd W HATpUs C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BUIECOMATEPUAIIOB),
VCCJIEJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOILECCAa TOPEHUS KEJI€3a B KUCIOPOJIE
(BO3MOKHO ~ HCMOJB30BAHME  BUJEOMATEPUATIOB), TMPHU3HAKOB  MPOTEKAHMS
Ka4eCTBEHHBIX PEAKIIN Ha MOHBI: MATHHUS, KaJIbIIHS, ATIOMUHMS, IMHKA, xkene3a (11)



u xenesa (I11), mequ (l1), HaGnrOEHWE W ONMMCAHUE IMPOIECCOB OKPAITHBAHHS
IUIAMEHW HWOHAMM HATpHsl, Kalusgd M Kaablus (BO3MOXKHO MCHOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIEA0BaHNE aM(POTEPHBIX CBOMCTB IT'MIPOKCH]IA AJTFOMUHUS U
TMJIPOKCH/Ia IMHKA, PELICHUE IKCIEPUMEHTANbHBIX 3aJa4 Mo TeMe «Bakneimue
METaJIJIBl U UX COCTUHEHUS.

XuMHS M OKpY Kalolmas cpeia

BemecTtBa m marepuanbl B IIOBCEAHEBHOW JXKM3HM YEJIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEIECTB M XUMHUYECKHX peakuuil B ObiTy. [lepBas momoip mpu
XUMHUYECKHUX 0XKOTaX U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKawllel cpelpl (IpeaeibHas TOMyCcTUMAas
KOHIIEHTpaus BeecTs, aanee — [11K). Poib xumun B pelieHuu 3KOJ0THYECKUX
npoOsem.

Xumuueckuii IKCnepumenm:

U3ydeHue o0pa3loB MaTepHUaNOB (CTEKIIO, CIUIaBbl METAJIOB, MOJUMEPHBIE
MaTepHaIbl).

Mesicnpeomemmuoie cea3u

Peanuszanus MeXnpeaIMeTHBIX CBsi3ed NpU HM3y4eHUM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOIb30BaHME KakK OOIMX eCTeCTBEHHO-HAYIHBIX
MOHSTHI, TaK U TIOHATUMN, SBJSIONINXCA CUCTEMHBIMU JUIS OTACTBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOTI'O IIHKJIA.

OO1ue ecTecTBEHHO-HAy4YHblE MOHATHSA: HAY4YHBIH (PaKkT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIaccu(puKanus, TMEePUOANYHOCTh, HAOIIOIEHUE,
DKCIIEPUMEHT, MOJCITUPOBAaHNE, HW3MEPEHHE, MOJENb, SBICHUE, MapPHUKOBBIHI
3 eKT, TEXHOIOTHS, MAaTCPHAIHI.

dusuka: maTepus, aToM, SIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU], U30TOIIbI,
PaZ0aKTUBHOCT, MOJIEKYJIa, AIEKTPUUYECKUI 3aps, MPOBOJAHMKH,
MOJyIPOBOJIHUKH, ~ TUAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBa, T'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITMYECKAS
pemérka, CruiaBbl, (pU3MUYECKHE BEIUYMHBI, €AUHMIIBI U3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoHIIE.

buonorusi: dorocunres, apixanue, Ouocdepa, SKOCUCTEMA, MUHEpAIbHbIC
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPO/bI, IOJIE3HbIE
MCKOTIaeMbI€, TOTUIMBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3yNbTaThl OCBOEHUS TMPOTPAMMBI OCHOBHOTO OOIIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOY4YeHHs] XUMHUH B €IUHCTBE y4eOHOU H
BOCIIUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COLMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, NPHUHSATHIMU B
oOlllecTBE TMpaBWIaMUd M HOPMaMU TIOBEJEHUS U CHOCOOCTBYIOT MpOoIEccam
CaMOITO3HAaHUSsl, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM IO3UTHBHBIX ILEHHOCTHBIX OpPUEHTALMN U
paclIMpeHUe OIbITa JEATEIBHOCTH Ha €€ OCHOBE, B TOM UYHCJIE B YaCTHU:

1) naTpHOTHYECKOTO BOCTIMTAHHUS:

[IEHHOCTHOT'O OTHOILIECHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYyYHOMY HACIEIWI0, TTOHUMAaHMS 3HAYEHUS XUMHYECKOM HAyKH B JKU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIaJIETh JOCTOBEPHOU HH(popmaiuend o
NEPEAOBbIX JTOCTUXKEHUSIX M OTKPBITUAX MHUPOBOM U OTECYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

MPEJCTABICHUSI O COUHAIBHBIX HOPMAax W TMpaBWiIaX MEXKINYHOCTHBIX
OTHOIIECHUHN B KOJUICKTUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJI3HOM,  Y4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM H  JAPYTHX  BHUAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHON JEATEIbHOCTU TMpU
BBITIOJTHEHUM Y4YEOHBIX, TI03HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MTPOECKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B TIPOIIECCE ITOM yueOHOM e TeTbHOCTH, TOTOBHOCTH OIIEHUBATH
CBOE TMOBEACHHUE W TOCTYIKM CBOMX TOBAPHINECH C TMO3WLIHMH HPABCTBEHHBIX M
MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIECACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEIIECTBE W XUMHYECKOW PpEaAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTABJISIIOIINE
OCHOBY JJII TIOHUMaHUs CYIIHOCTH HAYyYHOU KapTHHBI MUpa, MpEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOJABI, B3aHUMOCBS3SX YEJIOBEKA C
IPUPOTHOMN CPENION, O POJIM XUMHUHM B NMO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAITPABJIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUU 1O
XUMUHU, HEOOXOJIUMBIE TSI OOBSICHEHUS HAOIIOJAEMBIX IMPOIIECCOB W SIBJICHUA,
MO3HABATENIbHON, MH()POPMAIIMOHHOM W YUTATEIHCKON KYyJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbBHOW PabOThI C YYECOHBIMU TEKCTaMH, CIPABOYHOMU



JUTEPATYPOH, MOCTYMHBIMH TEXHUYECKUMHU CpPEACTBaMH HWH(GOPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHMI0O M NO3HAHHUIO, J0O003HATEIBHOCTh, T'OTOBHOCTh H
CIIOCOOHOCTP K  €aMOOOpa30BaHHIO, TMPOEKTHOM M  HCCIEAO0BATEIbCKOM
JeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIECHHOCTH M YPOBHSI OOy4YeHHUS B
JlaJIbHCUIILIEM;

4) popmMupoBaHUs KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU >KW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 3J0pOBbI 00pa3 *WU3HH, OCO3HAHUE MOCIEICTBUNA U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHOTPEOIEHUS alIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOAMMOCTH COOJIIO/ICHUS TIpaBUJ  OE30MAaCHOCTH TpHU  OOpaleHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

WHTEpEC K MPaKTUYECKOMY M3yUEHUIO TTpodeccuil u Tpyia pa3InyHOro poja,
YBa)KECHHE K TPYAY U pPe3ybTaTaM TPYJIOBOU AEATEIBHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHEHUSI  TNPEIMETHBIX 3HAaHUM 1O  XMMHH, OCO3HAHHBIM  BBIOOD
WHJIUBUAYAJIbHOU TPAEKTOPUU MPOAOIIKEHUS 00pa30BaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
yCHemHoN MpodhecCuOHATBLHON AESTEIPHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHHUI,
TOTOBHOCTH aIalITUPOBATHCS B MPOGECCHOHANIBHON CPEJIE;

6) 7K0JI0rHYecKOro BOCHUTAHUSA:

HKOJIOTUYECKH 11eJ1IeCO00pa3HOE OTHOIIEHHE K MPUPOJIE KAK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIECTBOBaHUS, NOHUMAHUE LEHHOCTH 3J0pPOBOIO H
O6e3zomacHoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HMUEeCKOMY M TICUXMYECKOMY 3[0pPOBbIO, OCO3HAHUE ILIEHHOCTU COOJIOJAEHUS
mpaBuiI 0€30MacHOr0 MOBEICHU MPU pabOTE C BEUIECTBAMH, a TAKKE B CUTYyaIUsX,
YTPOXKAIOIIKNX 30POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUHU, IS
pelLIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEH NPUPOIHON CPEAOU, ISl ITOBBILICHUS
YPOBHSL  3KOJIOTMUECKOW  KyJIbTYpbl, OCO3HAaHHUA IJIOOAIBHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJEM U MyTeW MX PEIICHUs MOCPEICTBOM METOJOB XHUMMUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHMKATUBHOM ¥ COMAJIBHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeTanpeaMETHBIX PE3YJIbTATOB BBIACISIIOT 3HAYUMBIC IS
dbopMupOBaHUSI MUPOBO33pEHHUS OOIIIEHAYYHBIE TTOHATHUS (3aKOH, TEOPHS, IPUHIINII,
runoresa, (Qakr, CcuUcTeMa, NpoLecC, OHKCIEPUMEHT U JpPYroe.), KOTOphIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaxX U TMO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ITHX MPEAMETOB (POPMUPOBATH MPECTABIECHUE O HETOCTHOU



HAay4YHOU KapTHHE MUPA, U YHUBEPCAIbHbIE YUeOHbIC NEUCTBUS (MTO3HABATEIbHBIC,
KOMMYHUKATUBHBIC, PETYJISATHUBHBIE), KOTOpble oOecneunBaroT (HOPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY ILJITAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOM
NEeSITETBHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUSA

Bba3oBble JJoruuyeckue 1elcTBUA:

YMEHUSI WCTOJIB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKPBIBaTh CMBICT XHUMHYECKUX TMOHITHH (BBIICIATh MX XapaKTEPHBIC
NPU3HAKK, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTHUSIMHU), UCIOJIb30BAThH
MOHSATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMM XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIHii,
yCTaHABIWBATh MPUYUHHO-CIICJICTBCHHBIEC CBSI3W MEXIy OOBEKTaMHU HW3Yy4YCHUS,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TIO AHAIOTHH),
JIeaTh BHIBOJIBI U 3aKJITIOYCHUS;

yMEHUE TMPUMEHATh B TMPOIECCe TMO3HAHUS TMOHATUS (TIPEIMETHBIE W
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIE) MOJCIIH, UCIIOIb3YEMbIC B XUMUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICIbHBIC TTPEACTABICHUSI —
XUMUYECKUN 3HaK (CUMBOJ »JJIEMEHTa), XuMuUueckas QopMmyna U ypaBHEHHUE
XUMHUYECKON peaKkIuu — MpU pelieHUH yueOHO-TI03HaBaTEIbHBIX 3a/lay, C YU4ETOM
ATUX MOJICNIbHBIX TPEICTABICHUN BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKN M3y4aeMbIX 00OBEKTOB — XUMHUECKHUX BEIIECCTB M XUMUYCCKUX PEaKIIHi,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U W
MPOTHUBOPEYHSI B H3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1efiCTBUS:

YMEHHUE HCIOJIb30BaTh MOCTAaBJIECHHBIE BOMPOCHl B KAaYECTBE WHCTPYMEHTA
MO3HAHUS, a TAKXKE B KaUeCTBE OCHOBBI JIJ1s1 (HOPMUPOBAHUSI TUIIOTE3BI O MMPOBEPKE
MPaBUILHOCTH BBICKA3BIBAEMBIX CYXKICHUM;

MpUOOpPETEHHE OIbITa IO TUTAHUPOBAHUIO, OPTraHU3AIlMUd W TMPOBEICHUIO
YUYEHMUYECKHX OJKCIIEPUMEHTOB, YyMEHHE HaOoJaTh 3a XOJOM IpoIllecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €0 Pe3yibTaT, (OpMyIupoBaTh 000OIICHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHUE BBIOWpPATh, aHAIM3WPOBATh M HMHTEPIPETUPOBATH HUHQPOPMAIIUIO
Pa3IMYHBIX BUJOB W (HOPM TPEICTABICHHUS, MTOTYyIaeMYyI0 U3 Pa3HBIX UCTOYHHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJICp)KaHUs, CIPaBOYHBIC
nocobusi, pecypcel VHTepHeTa), KPUTHYECCKH OIICHHBATh MPOTHBOPCUHUBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbI M 3allpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIMMBIX JMJISI BBIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPEICAEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
0o0JlaCTH  UCHOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY IpeacTaBieHUs HHGOPMAIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECIOXHBIMH CXEMaMH, JuarpaMmami,
IpyruMu popmMamMu rpapuKi U ©X KOMOUHALIUSIMU;

YyMEHUE UCIIOJIb30BaTh W aHAJU3UpOBaTh B Ipolecce Y4yeOHOU H
UCCJIeIOBATENLCKON JEATENBHOCTH MH(OPMAILMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBa M TPAHCIOpPTAa HA COCTOSHUE OKPYKAIOWIEH MPUPOTHON
CpEIb.

KoMMyHHKAaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe NelCTBHUS:

YMEHHMSI 3a/1aBaTh BOMPOCHI (B XOJ€ JUAIOra U (M) IUCKYCCUU) IO CYILIECTBY
oOcyxnaeMoil  TeMmbl, (OPMYJIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO
BBITNOJIHEHMSI [IPEIJIOKEHHON 3a/1a4H;

YMEHHSI ~ TPEJCTaBIsATh  MOJyYEHHBIE  pe3yJbTaThl  I[MO3HABATEIHHOU
ACSTEIbHOCTY B YCTHBIX W THCHMEHHBIX TEKCTaX; JenaTh MPEe3CHTAIHIO
pE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO SKCIEPUMEHTa (Ja0OpaTOpHOIO OIbITA,
1ab0paTopHOI pabOTHI MO UCCIIEIOBAHUIO CBOWCTB BEUIECTB, yU€OHOTO MTPOEKTA);

yMEHHsI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHON WM HWCCIENOBATENbCKOMW  JCATEIbHOCTH TMPU  PEUICHUH
BO3HUKAIOIINX TPOOJIeM Ha OCHOBE yuéra OOIMX HMHTEPECOB MU COTJIACOBAHMS
no3unuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBbI€ IUITYPMbD», KOOPAMHALIUS
COBMECTHBIX JCUCTBUW, OIpeaeleHue KpUTEpPUEB IO OICHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PerysiTuBHBbIe YHHBepCaJbHbIe yUeOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIbHO OMPEIENATh LEIN AeATEeIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesITeIbHOCTD, BHIOUpATh Harbosee d(pheKTUBHBIE CIIOCOOBI pellleHns YYeOHbIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOATEIBHO COCTaBISATh WJIH KOPPEKTHPOBATH
IPEIJIOKEHHBIM aJITOPUTM JIEUCTBUM IIPU BBIIOJIHEHUM 3aJaHUM C Yy4YETOM
MOJIy4YEHHUsI HOBBIX 3HAHMM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBaX M PEaKLHUsX,
OLICHHMBATh COOTBETCTBHUE MOJYYEHHOIO pe3ysibTaTa 3asBICHHON LN, YMEHHE
MCTIONB30BaTh M aHAJM3UPOBATh KOHTEKCTHI, MpeJyiaracMble B YCJIOBHH 3a/IaHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3ydbTaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
colepKaHUs, YCTAHOBJIEHHOTO JaHHOW (emepanbHO paboueld MporpamMMmoi,
BBIJIETISIIOT: OCBOCHHBIE 00YYaIOUMMUCS HAYYHbIEC 3HAHUS, YMEHHUS U CIIOCOObI



NeuCcTBUM, crnenupudyecKkue Uil TPeAMETHOW o0macth  «XUMHS», BUIBI
NEATEIBHOCTH 1O  IOJYYEHHID HOBOIO  3HaHMs, €ro HHTEpIpETalnH,
Ipeo0pa3oBaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIUSIX.

K xoniy oOyuenus B 8 Kiacce rpeMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHCHHUH, MOJIIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb, JJIEKTPOOTPULIATEIBHOCTb, CTEIICHBb
OKHCIICHUS, XMUMHUYECKasT peakius, KiacCupUKausi PpEeaKluid: peakiuu
COCIMHEHUSA, PEaKUUU PA3JIOKEHUS, PEAKIUH 3aMEIICHUS, pPEaKIHNH
oOMeHa, HK30- U SHJIOTEPMHUUECKHE PEAKIINH, TETJI0BOM 3(h(PeKT peakiumu,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHAasi OpOUTalIb, pauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAS KOBAJICHTHAsI CBSI3b, MOHHAS
CBS3b, WOH, KaTHOH, AaHWOH, pPAacTBOP, MaccoBas JOJISI BELIECTBA
(poreHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TMOHATHM U
MPUMEHSTH 3TH HOHITHUS MIPU ONUCAHUH BEUIECTB U UX MIPEBPALICHUN;

e HCIOJb30BaTh XHMHUYECKYI0 CHMBOJUKY [UJII COCTaBIEHUS (POopMyI
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIINN;

e OIpENENsATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKHUCIEHHS  DJIEMEHTOB B  OMHApHBIX  COCIMHEHMSIX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIacCy COEIUMHEHHI IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJICHTHass W HWOHHAasA) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbica Ilepuoamyeckoro 3akona [J[. WM. MeHneneesa:
JEMOHCTPUPOBATh TOHMMAHUE MEPHOJNYECKON 3aBUCHMOCTH CBOICTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NosioxkeHus B llepumomnueckoil cucreme,
3aKOHOB COXPaHEHMUS MacChl BELIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e ONUCHIBATh W XapakTepu3oBaTh TaOmuuHyio Gopmy Ilepuogmaeckoit
CUCTEMbl XHMMHYECKHUX DJEMEHTOB: pa3inyaTh MOHSITUS «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, mansie u
OOJBIIME TIEPHOJIBI, COOTHOCHTH OOO3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepuonuueckas cucrtemMa XuMU4Yeckux osnemeHtoB J[. .
MenpeneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUSI AaTOMOB



XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsif A/pa, o0IIee YHCIO ANEKTPOHOB U
pacrpeiesieHrue uX 1Mo JIEKTPOHHBIM CIIOSM);

KJIACCU(PUIIMPOBATH XUMHUECKHUE SJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy M COCTAaBY YYacTBYIOIIMX B pPEaKLUU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBAa BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONKMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

IIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3ABUCUMOCTH OT MX KaYECTBEHHOI'O
COCTaBa, BO3MOKHOCTU TMPOTEKAaHUS XHWMHUYECKUX TMpEeBpalieHUul B
Pa3INYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0O XUMHUYECKOTO 3JEMEHTa M0 (QopMylie COECIUHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, TPOBOJUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOHN peaKIny;

IPUMEHATHh OCHOBHBIE ONIEPALIUU MBICIUTENBHON NESTEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OO0OOIIeHHe, CHCTEeMaTU3allri0, KiIacCU(pUKAIHIO,
BBISIBJICHUE MPUYMHHO--CJIEACTBEHHBIX CBA3EH — Il M3YyYEHHs] CBOMCTB
BEUIECTB M XHWMHUYECKUX PpEaKIMH, €CTECTBEHHO-HAyYHbIE€ METO/bI
NO3HaHUsI — HAOJIOJIEHUE, W3MEpPEHHE, MOJEIMPOBAHUE, HKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN);

CJIeIOBaTh MpaBUiIaM MOJIb30BAaHUS XUMHUYECKOW MOCYA0U U TaOOPaTOPHBIM
o0opyJoBaHMEM, a TakKe IMpaBUjiaM OOpallleHusi C BellecTBaMu B
COOTBETCTBUM C HWHCTPYKLUMSIMH [0 BBIOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHHUIO U COOMPaHHIO ra3000pa3HbIX BEILIECTB
(BomopoJia M KHUCJIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C OMpPEAEIEHHON
MacCOBOM JIOJIEM PAaCTBOPEHHOIO BELIECTBA, IUIAHUPOBATh M NPOBOJWTH
XUMHUYECKUE IKCIIEPUMEHTHI MO PACMNO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C MOMOIIBI0O UHAUKATOPOB (JIakMyC, peHOIPTaNIenH, METUIIOPAHXK
U Ipyrue).

K xoH1y oOyuenus B 9 Kiacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUM:

pacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSITHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJEKyJa, HWOH, KaTHOH, aHWUOH, IMPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCJICHUSI, XUMUYECKasl PEaKIusi, XUMHUUYeCKasl CBS3b, TEIUIOBOM d(deKT
peaKIuu, MOJib, MOJIAPHBIN 00BEM, PaCTBOP, DIECKTPOTUTHI, HEATCKTPOJIUTHI,
ANEKTPOJIMTUYECKAsT ~ JUCCOIMAIIMS,  pEaKkIuu  HOHHOro  oOMeHa,
KaTaJIM3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTHMbIC U



HEOOpaTUMbIE PEAKIUU, OKHCIUTEIHLHO-BOCCTAHOBHUTEIBLHBIE PEaKIIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEINb, OKHUCIEHUE U BOCCTAaHOBJIEHUE, AJUIOTPOIHUS,
aM(pOTEpPHOCTb, XUMHYECKas CBSI3b (KoBaJIeHTHas, MOHHas,
MeTaNInYecKas), KpucTauimueckas penérka, Koppo3us METaJIJIOB, CILUIABBI,
CKOPOCTh XMMHUYECKOW peakiuu, MPeaeabHO JOMyCTUMas KOHIEHTpalus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHSITHUU W
MPUMEHSITH 3TH MOHSITHUS MPU OMUCAHUM BEUIECTB U UX MPEBPAICHUN;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JUIsl COCTaBjieHHUS (popmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, IMPUHAIJICKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIAcCy COEIMHEHHW 1o (opmyiaM, BUA XUMUYECKOH
CBs3M (KOBaJCHTHAsl, WOHHAs, METAJUIMYECKas)) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsj MOHA M0 XUMHUUYECKOU (opmyrie, XapakTep Cpenbl B
BOJIHBIX PACTBOpax HEOPTraHUYECKUX COCAMHEHUN, TUM KPUCTAILTUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbici llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TIOHMMaHUE: OIKChIBaTh M XaPaKTEPU30BaTh
Tabnuunyio Gopmy Ilepuogudeckoil CUCTEMbl XUMUYECKUX JIIEMEHTOB:
paznMyaTh MNOHATHS «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», manbie ¥ OOJbIIME MEPUOJBI, COOTHOCHUTH
0003Ha4YeHUSI, KOTOPbIE UMEIOTCS B IEPUOANUECKON TaOJINIIE, C YUCTIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsan  sApa, oOOLIee YHWCIO 3JIEKTPOHOB M PACIPENEIeHHE HUX IO
AIIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB D3JIEMEHTOB M MX COCIUHEHUH B Mpejesax MallbIX MEepPUOJ0B U
TJIABHBIX MOJATPYII C Y4ETOM CTPOCHHS UX aTOMOB;

KJIacCU(PHUIIMPOBATh XUMHUYECKHE AJIEMEHTHI, HEOPTAHUUECKHE BEIECTBA,
XUMHUUYECKUE peakiuu (10 YUCIy U COCTaBy YYacTBYIOIIUX B PeEaKIuu
BEILIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 U3MEHEHHUIO CTETECHEH OKUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTH) OOMIME M CHEHUPUUYECKHE XUMUUYECKHE
CBOMCTBAa TPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEpXkAasi ONUCAHUE
npuMepaMi MOJEKYJISPHBIX M HOHHBIX YpPAaBHEHHM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHIM;

COCTaBJISATh YPAaBHEHHUS DJEKTPOJUTUYECKOW JAUCCOIMAIMU  KHUCIIOT,
LIEJI0YEN U COJIEH, ITOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEAKLIUI NOHHOTO



oOMEHa, ypaBHEHUs pEaKIWii, TMOATBEPKIAAONINX CYIIECTBOBAaHUE
T€HETUYECKOM CBSI3U MEXY BEIIECTBAMH Pa3IMYHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCa ITHX PEaKIIni;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOXXHOCTH TPOTEKAHUS XHUMHUYECKUX IIPEBpaAlllEHU B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJTF0 XUMHYECKOTO 3JeMEHTa Mo (QopMylie COeTUHEHUS,
MacCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOAUTE PACUETHI 110 YPABHEHHUIO
XUMHUYECKOM peaKInu;

COOJTI0IaTh TIPaBuIIa MOJIB30BAHUS XUMUYECKON TTOCY/I0N M JTAOOpaTOPHBIM
o0opy/ioBaHMEM, a TakKe TMpaBuja OOpalleHusi ¢ BElIeCTBAaMU B
COOTBETCTBHUM C HWHCTPYKIIUSMHA TII0 BBITIOJIHEHHIO J1a00pPaTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYCHHUIO U COOUPAHUIO Ta3000pa3HBIX BEIISCTB
(aMMHaKa U yriIeKuciIoro rasa);

MIPOBOJIUTH PEAKITUH, TIOTBEPIKIAFOIINE KAYSCTBEHHBIN COCTAB Pa3IMUHbIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOPUA-, OPOMHI-, HOIUI-,
kapOoHat-, (Qocdar-, cuaukar-, cyiabdar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHUSI M HMOHBI M3YYCHHBIX METAJIJIOB, NMPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIH MBICIIUTEILHOM NEeSITEIIBHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATU3aIl1I0, BhISIBJICHUE TPUUNHHO-
CJICJICTBEHHBIX CBSI3€H — JJISI M3YUYCHHS CBOMCTB BEIIECTB U XMMHUYCCKHUX
peaKIuii, eCTeCTBEHHO-HAyYHBIC METOJbI II03HAHUS — HaAONIOJEHUE,
U3MEpPEHHEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICIIEHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KUIIACC

Ne

HaumeHnoBanue pa3aesioB u

KoanuecTBo 4acoB

KonTposabHbie

IIpakTn4yeckue

dueKkTpoHHbIE (LM (POBbLIE)

n/n TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayajibHble XUMHYECKHE TIOHSTHUSI
XuMus — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU AEATEIbHOCTH https://m.edsoo.ru/7f41837c
yeJoBeKa
19 BemectBa 1 xumnueckue 15 1 bu6nunoreka [IOK
' peaKkuuu https://m.edso00.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. Baxkneiiue npeicTaBuTe M HEOPraHMYECKUX BEIIECTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmuoreka [IOK
' 00 okcuaax https://m.edso00.ru/7f41837¢c
Bonopoa.Ilonarue o kucinorax bubmuoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837¢c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 but6mmoreka [IOK
' OCHOBAHUAX https://m.edso00.ru/7f41837¢c
24 OcHOBHBIE KJIacChl 11 1 1 bubmuoreka [IOK
' HEOPraHUYECKUX COCIUHEHUH https://m.edso0.ru/7f41837c
Hroro o pasneny 30

Pasnen 3. [llepnoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHue aTOMOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/ICJII/lTe.]IbHO-BOCCTaHOBI/ITeJIbHI)Ie pealclmn



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

[lepuoauueckuii 3aK0H U
IIepnoanueckas cucrema

bu6nmmoreka [IOK

31 XHMIHECKHX OtemenToB /. 1. ! https://m.edso00.ru/7f41837¢c
Mennene-eBa. CTpoenue
aroMma
XUMHYECKasa CBI3b.
3.2 OKHUCIIUTENBHO- 8 buGnnorexa LIOK
' https://m.edso00.ru/7f41837c
BOCCTaHOBUTEIIbHBIE PEAKIUH
bubmuorexa [JOK
Hroro no paseiy 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 Bubmaorexa ITOK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne n/m P Kontpoabubie | IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThbI
pecypcsl
Pa3nen 1. BemecTBO M XMMHUYECKHE peakUu
11 [ToBTOpeHwue u yriydiieHne 3HaHui 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3/ieNioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuorexa [JOK
' peaxiuii https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 3 1 1 bubnunoreka [JOK
' XUMHYECKUE PeakilMu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Paszgen 2. Hemera/Liibl M X COeIHHEHUA
OO0m1as xapakTepuCTUKa XUMUYECKUX bubnunoreka [JOK
2.1 4 1
anemeHToB VIIA-rpynmel. ["anorensl https://m.edsoo0.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMUYECKHIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubnmorexa [IOK
' pyTHIEL &-ep https://m.edso00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 areMeHTOB VA-Tpynnbsl. A30T, pocdop n ux 7 1 bubmorexa HOK
' ' ’ https://m.edso00.ru/7f41a636
COETMHEHUS
OO01mas xapakTepucTUKa XUMHYECKHUX
2.4 sanemeHToB [VA-rpynmnel. Yraepon u 8 1 2 bubmorexa HOK
' ) PYHHEL pol https://m.eds00.ru/7f41a636
KPEMHUH U UX COCAMHCHHUS
Hroro 1o pazneny 25



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

Pasznea 3. Mera/uibl 4 UX COeINHEHNSA

. bu6mmorexa [IOK
3.1 Obmpe croMCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueiimue MeTaibl U UX COCINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus U okpy:Kawias cpeaa
4.1 BertectBa 1 Mmatepualsl B )KU3HU YEI0BEKA 3 Bubmorexa TOK
' B p https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 Bubmorexa TOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosaunyecTBo yacos DJIEKTPOHHbBIE
Ne uudpoBbie
Tema ypoka Konrpoabnbie | Ilpakruyeckue p
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [Ipenmer xumun. Pons XumMuu B )XxU3HU 1 0 0 bubnuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 I1 1 0 0
OHSITHE O METO/IaX MO3HAHUS B XUMHUHU https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuna paboTer
3 B JIa0OpaTOPUU U MPUEMBI OOpAIICHHUS C 1 0 1 bubmmorexa [JOK
PaTOPHI 1 TP pati https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAHUEM)
4 YucTteie BemecTBa 1 cMecH. CIIocoObl 1 0 0 bubnnorexa [JOK
paszesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[Ipa eckast pabora Ne 2 «Pa3nenenue
5 cafeé(;; T({HaKn ﬂnrl)we eT OYHUCTKH ncflla; elzllioﬁ 1 0 1 bubmorexa HOK
pHMEp P https://m.edsoo.ru/ff0d28c8
COIIN)»
bu6mmoteka [IOK
6 A 1 0 0
TOMBL I MOTHCICIH https://m.edsoo.ru/ff0d2a6c
; XUMHYECKHUE 31EMEHThI. 3HaKU (CUMBOJIBI) 1 0 0 bubnmnoreka [JOK
XAMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmorexa [IOK
IT 1
8 POCTBIC 1 CIIOXHBIC BeliecTsa 0 0 https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE yUEHUE 1 0 0 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSIHCTBA COCTaBa BCIIIECTB.

10 Xumuueckast popmysa. BareHTHOCTh aTOMOB bubmmorexa [JOK
pMysd. https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX 3JIEMEHTOB
OTHOcuTeNnbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OTtHocuTenbHAsE MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMUYECKOT O 3JIEMEHTA B bubmuorexa [JOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 Komnnuecto BemecrBa. Monb. MonsipHas bubnmnoreka HOK
Mmacca https://m.edsoo0.ru/ff0d5230
14 Ou3nYecKue U XUMUYECKHE SBICHUSI. bubmmoreka [JOK
XuMH4YecKask peaKLus https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U yCIOBUS MPOTEKAHUS bubnmoreka [JOK
15 .
XUMUYECKHUX PEaKLIAN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnmoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brranciienus konmuuecTBa, MacChl BEIIECTBA 10 bubmmorexa [JOK
YPaBHEHUSAM XUMUYECKHUX PEaKLIUi https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHIECKUX peakiuit
18 (coe I/IH(I;HI/ISIH A3JI0KEHUS 3a1\12e eLII-II/I}I bubmmorexa LHOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHIUKIIONEIUCT O6ogq eHHe U brbmorexa [JOK
" e " https://m.edso0.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAHHUHA
KonTponbhas padota Nel o teme «Bemecta bubmuoreka [IOK
20
U XUMUYECKUE PEAKIIUNY https://m.edsoo.ru/ff0d4290
Bo3ayx — cmecsk razos. CocTtaB Bo3yxa.
X X bubmuorexa [JOK
21 Kucnopon — a5eMeHT 1 mpocToe BEIMIECTRO.

O30H

https://m.edsoo.ru/ff0d448e
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dusnyeckue 1 XUMHUYECKHE CBOMICTBA

22 KHCJIOpOJia (peaKIuu OKUCIICHUS, TOPEHUE) bubmmorexa [JOK
poAa (pearh » TOP ’ https://m.edsoo.ru/ff0d4614
[TonsiTrie 00 OKCHIaX
CriocoObI MOJIyYeHHUsT KHCI0pOoia B
23 71a00paTOpUU U IPOMBIIIIIEHHOCTH bubmorexa LHOK
' https://m.edsoo.ru/ff0d497a
[TpuMeHeHue Kucaopoaa
TennoBoii 3 PeKT XMMUIECKOW peaKIluH,
24 MTOHSATHE O TEPMOXUMHYECKOM YpPaBHCHUU bubmorexa [JOK
P P ’ https://m.edso0.ru/ff0d4790
9K30- M SHAOTEPMHUYECKUX PEAKIIUIX
TommBo (HedTh, yroiab U METaH).
25 3ar ﬂSHeIEHe?socsz[yra CITIOCOOBI ;ro bubmorexa [IOK
p yxa, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[IpakTrueckas pabora Ne 3 o Teme
26 «Hpon eHHe HEOGH aHUe KUCI0poaa bubmmorexa LIOK
yi N p poad, https://m.edsoo.ru/ff0d4ae2
U3yUYEHHE €r0 CBOHCTBY
Boaopo1 — 37€MEHT U IPOCTOE BEIECTBO. bubnnorexa [JOK
27
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
28 ®dusnvecKkue 1 XHMUYECKHEe CBONCTRA bubmmoteka [IOK
Bosopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
bubmmoteka [IOK
29 II
OIPITHE O KHCIOTAx 1 coLix https://m.edsoo.ru/ff0d50d2
30 Crioco0ObI TOJTy4eHHs BOJIOPO/Ia B bubnmnoreka [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[TpaxkTrueckas padota Ne 4 o reme
31 «Ilonydenrie u coOupanue BOIOPOIa bubmorexa [TOK
e P posa, https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
32 Monspabiii 00b€M ra30B. 3aK0H ABOTAIPO Bubmmorexa [IOK

https://m.edsoo.ru/ff0d542e
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Brrancnenus O6’béMa, KOJIMYECTBA BECIICCTBA

bub6nmoreka [IOK

33 rasa Io €ro U3B€CTHOMY KOJIMYECTB
. Y Y https://m.edsoo.ru/ff0d55a0
BEIIECTBA UIN 00BbEMY
Brruncnenus 06b€MOB ra3oB 10 YpaBHEHHUIO
34 peaKuy Ha OCHOBE 3aKOHA 0ObEMHBIX bubmmorexa [JOK
. https://m.edsoo.ru/ff0d5708
OTHOIICHUH T'a30B
35 OuznyecKkue U XMMUYECKHUE CBOMCTBA BOJIbI bubamorexa LHOK
A https://m.edsoo.ru/ff0d587a
bubnuorexa [JOK
36 CocraB ocHoBaHui. [ToHsTHE 00 MHAUKATOPAX
A P https://m.edsoo.ru/ff0d59e2
Bona kxak pactBopurens. Hacklennsie u
37 HEHACBHIIIIEHHbIE pacTBOPBL. MaccoBas 101 bubmmorexa [JOK
P PEL- https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PaCTBOPE
[TpakTiueckas paborta Ne 5 o reme
38 «[IpuroroBiieHrEe pacTBOPOB C ONpPEACIEHHOM bubmmorexa LIOK
P . . P p P https://m.edsoo.ru/ff0d5eba
MacCCOBOH JIOJICH pacCTBOPEHHOTO BEUIECTBA
39 KonTpoasnas padora Ne2 o teme bu6muoreka [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupuKalus, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XUMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX bubmorexa LHOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHue u XMMUYECKHE CBOMCTBA bu6muoreka [IOK

OCHOBaHUU

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsl: cocras, kinaccudukarus, bubnmnoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [ToryueHnue u XMMHUYECKHE CBOMCTBA KUCIIOT bubmmorexa [TOK
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATypa, CIIOCOObI bubnmoreka [JOK
IIOJIy4EHUSI, XMMUYECKUE CBOMCTBA https://m.eds0o.ru/00ad9474
[Tpaktuueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmnoreka HOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHU I
48 ['eHeTnyeckas cBsI3b MEX]y KIIaCCaMH bubnmoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O06o01eHre U cucTeMaTU3alKsl 3HAaHUH
B t https://m.edsoo.ru/00ad9ch2
50 Kontponbnas padota Ne3 o teme "OcHOBHbIE bubnmoreka [JOK
KJIACChl HEOPTaHUYECKUX COeAMHEHUN" https://m.edsoo.ru/00ad9ela
[TepBbIe TOMBITKA KIIACCH(PUKAITIU
51 XUMHUYECKHX 3NIeMeHTOB. [loHATHE O Tpymax bubmorexa [JOK
' pyn https://m.edsoo.ru/00ad9ffa
CXOJHBIX 3JIEMCHTOB
ITepronnuecknii 3akoH u [leproanueckas
52 CI/IfTeMI; XUMHUYECKHX SHCMGETOIJ: an brbmmorexa [OK
o https://m.edsoo.ru/00ada52c
Menpeneena
53 [lepuonpl, rpymnmnsl, HOATPYIIIIBI brbmorexa [JOK
PUOIBL, TPYHHEL HOATPYT https://m.edsoo.ru/00ada52c
54 Crtpoenue atoMoB. COCTaB aTOMHBIX SIJIEP. bubnmnoreka [JOK

HN30TOmEI

https://m.edsoo.ru/00ada342



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

CTpOCHI/IC OJICKTPOHHBIX 000JI0UEK aTOMOB

. bub6nmoreka [IOK
55 anemeHToB [lepuoauyeckoit cucremsr [1. U. https://m.edsoo.ru/00adashe
Meupeneena
XapakTeprucTUKa XUMHYECKOTO 3JIEMEHTA 10
. bu6nmorexa [IOK
56 ero nosioxkenuro B [leproandeckoii cucreme
https://m.edsoo.ru/00ada824
J. . Menneneena
3nauenue [lepuoanueckoro 3akoHa st
57 a3BUTHS HAyKU U npaktuku. J1. 1 bubmorexa LOK
p YK . p N I https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbBIN, MEIArOT U TPAXKIaHUH
58 DIEeKTPOOTPULIATEITLHOCTH AaTOMOB bubnmnoreka [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
59 Honnas XHMHeCKas CBA3k https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsapHas XMUMAYECKas CBA3b buGnnorexa LIOK
P https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HEMOISIPHAS XUMUYECKas CBSI3b bubnnorexa [IOK
p https://m.edsoo.ru/00adaab9
bu6nuorexa [IOK
62
Crenen okucnenns https://m.edsoo.ru/00adae28
63 OKUCINTEIFHO-BOCCTAHOBUTEBHEIE PEAKIIAN bubnmorexa [TOK
peaxil https://m.edsoo0.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBUTEIN bubmorexa LOK
https://m.edsoo0.ru/00adb076
65 KonTpomasnas padora Ne4 o reme «CtpoeHue bubmuoreka [IOK
aToMa. XUMHUYECKas CBSI3b) https://m.edsoo0.ru/00adb486
66 PesepBHblit ypok. O6001eHE U bubmuoreka [IOK

cHCTeMaTHU3allus 3HaHUH

https://m.edsoo.ru/00adb33c
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PesepBHbIil ypok. FIToroBast KOHTpOJIbHAs bubnuoreka [IOK
67 1
pabota 3a Kypc Xumuu 8 Kiacca. https://m.edsoo.ru/00ad9ch2
68 PesepBHblii ypok. O60011eHNE U 1 bubnmoreka [JOK
crucTemMaTu3auus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Konrpoabnubie | Ilpakruueckue
n/n Bcero o0pa3oBaTeJibHbIE
padoThI padoThbI
pecypchl
Ilepuonnueckuii 3axoH. [lepronuueckas
1 crucTeMa XMMU4ecKux 3yemenToB 1. 1 1 0 0 bubmorexa [TOK
o https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHN CBOWCTB
2 XI/IMI/IquKix 3JIEMEHTOB IIEPBBIX TPEX 1 0 0 bubmmorexa [TOK
p p https://m.edsoo0.ru/00adb6b6
MIEPHOJIOB
3 Knaccudukanus u HOMEHKIIaTypa 1 0 0 bubmnoreka [IOK
HEOPraHWYECKHUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bunpl XuMHu4ecKkoil CBSI3U U THIIBI 1 0 0 bubmnoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponasnas padora Nel no teme
5 «IloBTOpEHNE U yriyOaeHue 3HaHUi 1 1 0
OCHOBHBIX pa3/IeNioB Kypca 8 kinacca»
6 Knaccudukanms XuMuueckux peakiui 1mo 1 0 0 bubnuorexa [JOK
Pa3JINYHBIM NPHU3HAKAM https://m.edsoo.ru/00adbch0
ITorsATHE O CKOPOCTH XMMHUECKOHN PEaKIINH.
7 ITonsarue o FOMI:())FCHHBIX U reTe OF:HHI)IX 1 0 0 bubmmorexa TIOK
P https://m.edsoo.ru/00adbe9a
peaKIusax
[TonsATHE O XUMHUYECKOM PABHOBECHUHU.
8 DakTOpBI, BIUAIOIINE HA CKOPOCTh 1 0 0 bubnuoreka [JOK

XUMHYECKOH PEAKIMU U IMOJIOKECHUC
XUMHYCCKOI'0 paBHOBECHUA

https://m.edsoo.ru/00adc28¢c
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9 OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 3IEKTPOIIUTUYECKON JUCCOLMAIIH. bubmmoreka [JOK
CunpHbI€ U cl1a0ble JIEKTPOJIUTHI https://m.edso0o.ru/00adcd68

11 Hounrle ypaBHEHUS peakui bubmorexa [JOK

M peakdl https://m.edsoo0.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U OCHOBAHHH
12 B CBETE IPEIACTABICHUI 00 bubmoreia HOK
pea . https://m.edso0.ru/00add5d8
ANEKTPOIUTUYECKOMN TUCCOIUAIIUN
XHUMHYEeCKHE CBOMCTBA COJICH B CBETE
13 MIPEACTABIEHNI 00 DIIEKTPOITUTHYECKON bubmmorexa [TOK
p P https://m.edsoo.ru/00add8b2
JIMCcCoLa i
14 ITorsarue o ruapoan3e cojiei bubmorexa LHOK
P https://m.edsoo.ru/00add9d4
bubmnoreka [IOK
15 O0001IenrEe U cUCTEMaTH3aLMs 3HAaHUH
m I https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue bubnuoreka [IOK
JKCIIEPUMEHTAJBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
Kontpoabnas padora Ne2 1o Teme

17 «3J‘IGII:<)T OJ'II/ITIf‘IeCKa}I MCCOIIHALTNS bubmorexa [IOK

p a AL, https://m.edsoo.ru/00addec0
XHUMHUYECKUE PEAKIIUU B PACTBOPAX»

18 OO6m1as XxapakTepuCTHKa rajJoreHoB. bubnmnoreka [JOK
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoisHast KUCIIOTAa,

POBOAOPOA . bubmuoreka [JOK

19 XUMUYECKHE CBOMCTBA, MOJIyYECHHE,

IIPUMEHEHHE

https://m.edso0.ru/00ade104
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[TpakTrueckas padora Ne 2 o Teme

bu6nmmoreka [IOK

20 «ITonmyyeHue CONSTHOM KUCIIOTBI, N3YUSHHE
. y:{ yi https://m.edsoo.ru/00ade348
e€ cBOMCTB»
Bbruncnenus no ypaBHeHUSIM XUMHYECKHUX
21 pEaKLHii, €CII OJIUH U3 PEAreHTOB JaH B bubmorera IJOK
’ https://m.edsoo.ru/00ade488
H30BITKE
99 OO6m1as xapakTepucTuka nemMeHToB VIA- bubmmoreka [JOK
TPYIIIIbI https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIIMH CEPHI.
P ¢ .. P " bub6mnoreka [IOK
23 HaxoxaeHnue cepbl 1 €€ coequHEHU B
N https://m.edsoo.ru/00ade64a
npupoie. XUMHYECKHUE CBOMCTBA CEPhI
24 CepoBoaopoj, ctpoeHue, (pUu3n4ecKue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KMCIIOTA,
25 @HSH%CKI/II; u XHl\queCKHe CBOMCTBa bubamorexa [OK
’ https://m.edsoo.ru/00adea28
IPUMCHCHUE
XUMUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
26 IPOMBIIIIIEHHOT'O CII0C00a MOJIy4YeHUs bubnuoreka [IOK
CEpPHOM KHCJIOThl. XMMHYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpPYKAroIIel Cpe/lbl COeTMHEHUSIMU CEPhI
97 Breruucnenue MaccoBoO#l JOIM BBIXOJ1A bu6mmoreka [IOK
MPOAYKTA PEaKIuu https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTrKa 3J1eMeHTOB VA-
98 rpynnsl. A30T, pacipOCTpaHEHHE B bubnuoreka LIOK
npupoze, GU3nUecKre 1 XMMHUUECKHe https://m.edsoo.ru/00adeea6
CBOICTBA
29 AMMHUaK, ero pu3ndeckue U XMMHUECKHe bubnuorexa [IOK

CBOﬁCTBa, MOJIYYCHUC U IPUMCHCHUC

https://m.edsoo.ru/00adf004
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[Tpaktruueckas padora Ne 3 mo Teme

30 «Ilomydyenre aMMHuaKka, H3y4eHHE €ro Bu6mmorexa [IOK
N yi 1Y https://m.edsoo.ru/00adf180
CBOICTB»

31 A3oTHas KucaoTa, e€ GU3NIecKue u Bbubmmorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH

32 aMMOHMS B KAYECTBE MUHEPAJIbHBIX bubnuoreka [IOK
ynoopeHuit. XuMHU4ECKOEe 3arps3HEeHUE https://m.edsoo.ru/00adf518
OKpYKarolllel Cpeibl COeIMHEHUSIMHU a30Ta
dochop. Oxeua hocdopa (V) u hochopras

33 KHUCTI0Ta, GU3NYECKUE U XUMUYECKHE bubmorexa [JOK

L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyICHUE
Hcnonb3oBanue hocdaToB B KaUECTBE
34 MHUHEPATHHBIX q())6 (EHI/If/'I 3arps3HeHue bubamorexa [OK
p . yAo0bp - arp https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu

35 Yraepon, paclipocTpaHEHHUE B IIPUPOJIE, bubnuorexa [JOK
¢buznyecKkrue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraepoaa, ux Gpusndeckue u

36 XHUMUYECKHE CBOMCTBA. DKOJOTHYECKHUE bu6mmoreka [JOK
poOJIeMBbI, CBSI3aHHBIE C OKCHJIOM yTiiepoja https://m.edsoo.ru/00adfebe
(Iv)

bu6mmoreka [IOK
37 VYronbHas KUCI0Ta U €€ CoNn
https://m.edso00.ru/00ae006c
[IpakTuueckas padbora Ne 4 o reme
| bu6mmorexa [JOK
38 [Tomyuenue yriekuciaoro rasa.

KauecTtBeHHast peakuus Ha kKapOoHaT-HOH"

https://m.edsoo.ru/00ae027e
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HCpBOHa‘IaJIBHBIe MOHATHSA 00

bu6nmmoreka [IOK

39 OPTAHMHCCKUX BELIECTBAX KAK O https://m.edsoo.ru/00ae054e
COEIMHEHUSIX Yriepoja

40 KpemHuuii u ero coeiuHeHUS Bubmrorexa ITOK

https://m.edso00.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue

41 SKCHEPUMEHTAIBHBIX 3a7a4 10 TEME bubnmoreka [JOK
«BaxHeinme HeMeTaJIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS
KonTponbnas padota Ne3 o reme

42 «Baxxnelime HeMeTaIIbl U UX bubmmorexa [JOK

https://m.edso00.ru/00ae0e18
COCTMHECHUS
OO61mas xapakTepUCTHKA XUMUYECKUX

43 3JIEMEHTOB — METAJUIOB. MeTammnyeckas bubmuoreka [JOK
CBSI3b U METAJUIMYECKAsl KPUCTATUTMYECKAS https://m.edsoo.ru/00ae103e
peméTka. Pu3nuecKue CBOMCTBA METAIIJIOB
XUMUYECKUE CBOKMCTBA METAJIJIOB.

44 DNEKTPOXUMHUYECKHUM psii HApsKEHU N bubnmorexa [IOK

https://m.edso00.ru/00ae1156
METaJUIOB
O61u11e crnocoObl MOTYyYSHHsI METaLIOB.

45 CrmuiaBbl. Berauciienus mo ypaBHEHUSAM bubnmnoreka [JOK
XUMHYECKHUX PEaKIUi, €CIIU OJUH U3 https://m.edsoo.ru/00ael1156
peareHTOB COJEPKUT MPUMECH

46 [TonsTHE O KOPPO3UH METAIIIIOB bubmmorexa LIOK

https://m.edso00.ru/00ae1278
bu6mmoreka [JOK

47 [enorpte MeTater https://m.edsoo.ru/00ae14b2

bu6mmorexa [JOK

48 Oxcupl ¥ TUAPOKCUIBI HATPUS U KaTHst

https://m.edso0.ru/00ael4b2



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
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

49 [IlenoyHO3EMENBHBIE METAILIBI — KAJbLIUN U bubnuoreka [IOK
Maraui https://m.edso0.ru/00ael15e8
50 Baxxneinine coeqMHeHNs KaabIHAs bubmmorexa [IOK
a H https://m.edsoo.ru/00ael15e8
51 O00011eHrEe 1 cUCTEMAaTH3alNA 3HAHUHA
Bbu6mmorexa [JOK
52 JKécTkocTh BOMIBI U CIIOCOOBI €€ yCTPaHEHUS
a yerp https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOABI U METOIBI €6 bubmmorexa LHOK
| https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
bubmnoreka [IOK
54 AroMuHuR
https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOMCTBA OKCUIA U bubnuoreka [IOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnuoreka IHOK
56 Keneszo 1
https://m.edsoo.ru/00ae1d86
57 Oxcuipl, THAPOKCH B! U conn kenesa (1) u bu6mmoteka [IOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IEHNE U CHUCTEMATU3aLNS 3HAHUI
[Tpaktuyeckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTAILHBIX 3a74a4 110 TEME bubmorexa [JOK
p . https://m.edsoo.ru/00ae3de8
«Baxknennme MeTaiIbl 1 UX COSIUHEHUS
Boruncnenus mo ypaBHEHUSM XUMHUYECKHX
€aKIIMi, eCJIM OJMH U3 PEAreHTOB JaH B
60 E36LITKe WU COJIE xchI;[ NIMECH bubmmorexa TIOK
Aep . p ' https://m.eds00.ru/00ae1750
BrlunciaeHuss MacCcOBOM TOJIM BBIXOJA
MPOJYKTa PEaKIuu
61 O0001IEHNE U CHUCTEMATU3ALMS 3HAHUI



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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

Kontponbnas pabora Ned o Teme

62 1
«Baxkneinine MeTaibl U UX COETUHEHUI

63 BemecTBa u Matepuabl B MOBCEAHEBHOM 1 Bbu6mmorexa [JOK
JKU3HU YeJIOBEKa https://m.edso0.ru/00ae3f50
XUMHUYECKOE 3arpsI3HEHUE OKPYKAOLLIEH bubnuoreka [JOK

64 1
cpebl https://m.edsoo.ru/00ae4270

65 Ponp xumMuu B penieHuu 3K0JIOTMYECKUX 1 bub6nuorexa LIOK
npobaeM https://m.eds00.ru/00ae4270
PeseprHblit ypok. O600menne u bubnuorexa [IOK

66 . 1
cucTeMaTu3aIus 3HaHui https://m.edsoo.ru/00ae0d0a
PesepBubliiypok. Torosast KOHTpOIbHAS

67 a6or")ra 3a Kyp C XUMHUH OCHOBHOFI()) 1 Bubmorexa OK
p yp https://m.edsoo.ru/00adb33c
o0OpazoBaHusl.

68 PesepBHblit ypok. O6001meHEe U 1 bubnnorexa HOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cbh2

OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHHME
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenne
» Xumus, 9 ximacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

MCTOAUYCCKUC MAaTCPHAJIbI K YPOKaM XUMHUHU.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://chem.msy/ su/rus/lirary
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