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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (eJiepaibHON paboueil MporpaMMbl BOCTIUTAHUS
U C Yy4€TOM KOHIEMIUMU TPEnoJaBaHusi Y4yeOHOTO TpeaMeTa «XUMUs» B
oOpazoBaTenbHbIX Opranu3anusax Poccuiickoit @exneparuu.

[Iporpamma mo xuMuu 1a€T TPEACTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYyYAIONIUXCSA CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIUBAET 00s13aTeJIbHOE peaMETHOE coJiep>KaHue,
npeaycMaTpUBAeT PACHpPECIICHHE €ro Mo KjaccaM M CTPYKTYpUpPOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XWMHUH CIY>)KHT OCHOBOW uisi (OpPMHpPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (popMuUpyeMble XUMHUEH MPEACTaBICHUS O B3aUMOIPEBPAIECHUSIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPHUPOAE, O MYTSIX PEIICHUS TJI0O0AIbHBIX
mpoOJieM yCTOWYHMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPHEBOHM, SHEPIETHUYCCKOM,
MUIIEBON M SKOJIOTUYECKON 6€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  [IJII  CaMOpa3BUTHUS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBPHOW I'PaMOTHOCTH,

BHOCUT BKJIaJi B (POPMHUPOBAHUE MBIILUICHUS M TBOPUYECKUX CHOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B IPO(HECCHOHATLHON IEITeTbHOCTH;



3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LIEJI0CTHOTO B3TJIs]1a HA €AMHCTBO IPUPOJIBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON rPaMOTHOCTH O0YyYaroIInXcs;

crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIECHUS K €CTEeCTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00YUYaOIINXCS.

JlanHble HampaBieHUsi B OOyYEHHWU XUMHUU O0ECHeurBaIOTCS CHeuu(UKOi
colepkaHusl  y4eOHOro  MpeAMeTa, KOTOpBIM  SIBISETCS  MEeNaroruyecku
aJanTUPOBAHHBIM OTpa)keHWeM 0a30BOM HAYKH XMMHH Ha ONpPENEeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBbI TMEPBOHAYAILHBIX TOHSATUNW XHMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATUM
OpraHUYeCKOM XUMHHU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHA Ha OCHOBE
CUCTEMHOro monaxona Kk e€ u3ydeHuto. CojepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakuuu. OO0e 53TU CHCTEMBI CTPYKTYpPHO OPTraHM30BaHbl MO0 TMPUHIIMITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM Ha OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuoamueckoro 3akona [I. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHUS O CTPOCHUU aTOMa U XUMUYECKOH CBA3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHUYECKOW JTUCCOIMAIMKM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HaHHUA PACCMATPUBAIOTCI HAa OCHOBE OMIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATEIIBHO OT OJJHOTO
YPOBHS K IPyroMY, BBITIONHSA (DYHKIIMHN OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYUYEHUS U3y4aeMbIX
BEIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJCTABIEHNS] O XUMUYECKON COCTaBISIONIEH HAYYHOU KapTUHBI MUPA B JIOTHUKE
€€ CUCTEMHOM NPUPObl, IEHHOCTHOI'O OTHOIIEHUS! K HAYYHOMY 3HaHHIO U METOJIaM
MO3HAHUSl B Hayke. M3yueHune XMMHUU MPOUCXOJMUT C MPHUBICYEHUEM 3HAHUU U3
paHee HU3y4YEHHBIX yuyeOHbIX mpenmeToB: «Okpyxaromuid mupy», «buonorusa. 5—7
kiacce» u «dusnka. 7 knacey.



[Ipyu wu3yyeHUH XUMHUM TPOUCXOAUT (POPMHUPOBAHUE 3HAHUM OCHOB
XUMUYECKOW HAyKH KakK O0JACTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM
NEATeIbHOCTU YEJIOBeKa M KakK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaya yd4eOHOTo mnpeameTa COCTOUT B (DOPMHUPOBAHUM CUCTEMBI XUMUUYECKHX
3HAHUN — BaXHEUIIUX (PAKTOB, MOHSATUN, 3aKOHOB U TEOPETUUYECKUX MOJOKEHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, s3blKka HayKH, B
NpUOOIIEHUN K HAyYHbIM METOJaM T[IO3HAHUS TPU H3YYCHUU BEIIECTB U
XUMUYECKUX peakiuid, B GOPMUPOBAHUU U PA3BUTUU MO3HABATEIBHBIX YMEHHUUN U
UX TPUMEHEHWH B YYEOHO-TIO3HABATEIBHOW U y4eOHO-HUCCIIEIOBATEIIbCKON
NeSATeIbHOCTH, OCBOCHUHU MpaBui Oe30macHOTro oOpalleHusi ¢ BeleCTBaMU B
MOBCETHEBHOM JKU3HHU.

[Ipu u3ydyeHUM XUMUM HAa YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHMs BaXKHOE
3HA4YCHHUE TPUOOPEITN TaKHe IIENH, KaK:

— (QopMHpOBaHHE WHTEIJICKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY TMPHHSTHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM JKU3HU;

—  HampaBJICHHOCTh OOyYEHHs Ha CHCTEMaTUYeCKOoe TMPHOOIIECHUE
oOydJaromuxcs K CaMOCTOSITEILHOM MO3HABATEIBbHON IEATEIbHOCTH, HAYYHBIM
METOJIaM TIO3HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOIUMUCS
OTbITAa Pa3HOOOpPA3HOM MEATETbHOCTH, IMO3HAHUA W CAMONO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCAIBHOE 3HAYEHHE JIS
Pa3IMYHBIX BUJOB AEATEIbHOCTH;

— ¢QopmupoBanre 00meH (QYHKIMOHAIBHOW H €CTeCTBEHHO-HAyYHOM
rPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYKAIOUIEr0 MUpa, UCIOJIb3ysl 3HAHUS U ONBIT, MOJYyYECHHbIC MPU H3YUCHUU
XUMHH, TIPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOM
NEeATEIbHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlmUXCS TYMaHHUCTUYECKUX OTHOIICHHH,
MMOHUMAHHSI LEHHOCTH XUMHUYECKHX 3HAHUU [JI1 BBIPAOOTKH HKOJIOTUYECKHU
1enecooOpa3Horo MOBEAEHUST B ObITY U TPYJAOBOM JESATEIBHOCTH B LEAX
COXpaHEHHMs CBOETO 3JJ0POBbs M OKPY’KAIOUIEH MTPUPOITHON CPEIbI;

— pa3BUTUE MOTHUBALMU K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAMOBOCTINTAHWIO HA OCHOBE YCBOCHHS  OOIIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MpO(Iisi U HAMPABICHHOCTH JaIbHEUILIETO
00yUYeHMUS.



OO6m1ee urcio YacoB, OTBENEHHBIX /IS U3yUYCHUS XUMHUH Ha YPOBHE OCHOBHOTO
oOirero oOpaszoBanusi, coctarisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJzelno), B 9 kitacce — 68 gacoB (2 4yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumuun. Poib XuMUK B KU3HU YeJIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PHU3NYECKHE CBOWCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
3neMeHTOB. [IpocThie U ClIOXKHbIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumunueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENIbHAA aToMHasi Macca. OTHOCUTENbHAS
MoOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUH.

KomnuecTBo BemniectBa. Moisib. MonsipHas macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHCHUM.

®uU3NYECKUe U XMMHUYECKUE ABJICHUSI. XUMUYECKasi peakiusi U €€ MpU3HaKu.
3aK0H COXpaHEHMs MacChl BelecTB. XuMUueckue ypaBHeHUs. Knaccudukanms
XUMHUYECKUX peaKIui (CoequHEHUs, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYA0M, MpaBuiaaMu paboThl B J1abopaTopuu U
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 00OpYAOBAHUEM, U3YyUEHHUE M ONUCAHUE
bU3MYECKUX CBOHCTB O0Opa3IlOB HEOPTAaHUYECKUX BEIISCTB, HAOJIOJICHHE
dbu3uveckux (TUIaBJIeHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUS BOJBI) U XUMHYECKUX (TOPEHHE CBEYM, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aMMOCHCTBHE MeJla C KUCIIOTOW) SIBJICHHM, HaOJIOICHUE U
ONHMCaHUE TPU3HAKOB IMPOTEKAHUS XUMHYECKMX pPeakiui (pa3ioKeHUe caxapa,
B3aMMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPUIAOM Oapwsi, pa3IoKEHHE THIAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/IeNieHHs CMECEi: ¢ MOMOIIBI0 MAarHuTa, (PUIbTpOBaHUE,
BBITIAPUBAHUE, JUCTUUIIUSA, XpoMaTorpadus, MpoBeeHNE OYUCTKH TOBAPECHHOMN
conv, HaAOJIOJICHWE W  ONHCAHUE  PE3yJbTaTOB  MPOBEJACHHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopos — 3JI€MEHT W MPOCTOE
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE



cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl
MOJIyYeHUsT KUCIOpoJa B Jaboparopud U TpombiinieHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — aulIoTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PGeKT XUMUYECKON peakIuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, YCUJICHHE TapHUKOBOTO Y PekTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anemeHT u mpoctoe BemecTBo. Haxoxkaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CTIOCOOKI TToTydeHus. KUCIoThI
U COJIN.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CcBoOWMcTBA BOABL. Bojga kak pactBoputenb. PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupoJie U B KU3HU YesoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenknatypa okcuaoB. Pusznueckue W XUMHUYECKHE
cBOMCTBa OKCUIO0B. [lonyueHne OKCUI0B.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkimatypa ocHoBaHuN. DPU3NUECKME M XUMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotel. Knaccudukamus kucinor. Homenkinarypa kucior. Ousndeckue u
XUMHYECKHUE cBoMcTBa KucaOT. Psan axktuBHocTH MeTaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. duszndeckre U XMMHUUYECKHE CBOMCTBA COJICH.
[Tomydenue counen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCUHEHUMU.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE ONPEAEIECHNUE COJCPKAHUSA KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHMKHOBEHHUS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIGHHME C oOpas3laMi OKCHIAOB U
OMHMCAHWE WX CBOWCTB, IOJy4YEHUE, COOMpaHHE, pACNO3HABAHWE W H3YYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeircTBre Bomopoga ¢ okcuaom menu (I1)
(BO3MO’KHO MCIOJIb30BAHUE BUIECOMATEPHUAIOB), HaOMI0IeHUE O00pa3lOB BEUIECTB
KOJIMYECTBOM | MOJb, HCCIeq0BaHHE OCOOCHHOCTEW pacTBOPEHUSI BEIIECTB C



Pa3INYHOM PAaCTBOPUMOCTBIO, IIPUTOTOBIIEHUE PpPAaCTBOPOB C OINPEAEIEHHOU
MacCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA, B3aMMOJCHUCTBUAE BOJBI C METaIaMHU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIOJB30BaHUE  BUIAECOMATEPHUAIIOB),
UCCJEeIOBaHUE O0pa3loB HEOPraHWYECKUX BEIIECTB pa3JIMYHBIX KIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU WHIUKATOPOB B PacTBOPAaX KUCJIOT W IIEJIOYEH,
u3ydyeHue B3aumoiericTeus okcuaa menu (1) ¢ pactBopom cepHOil KUCIOTBI, KUCIOT
C MeTaJulaMM, peaklui HEUTpaau3aluu, MOJTYyUYeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHME OJHOIO MeTajula JpyrMM M3  pacTBopa COJIM, pEUIeHue
AKCIIEPUMEHTANIbHBIX 3aJad Mno TeMe «BakHelnine KiIacchl HEOPraHWYECKUX
COCIMHECHUI.

HHepuoanuecknin 3axkoH u Ilepuoamyeckas cucremMa XHMHYECKHX
ieMeHToB JI. . MenpgeneeBa. CtpoeHue aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KIaCCU(MHUKAIUM XUMUYECKUX dJeMeHTOB. l[lonHsTue o
rpynmnax CXOJIHBIX JJEMEHTOB (LIECTOYHBIE W IIETOYHO3EMEIbHBIE METaJlIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(pOTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

Ilepuoanueckuii 3akoH. [lepuonnueckas cucteMa XUMHYECKUX AJIEMEHTOB /.
N. MenneneeBa. Kopotkonepuoanas u juimHHOTIEpHoiHAs popmbl [leproanueckoit
cucteMbl xumuueckux siemeHToB J[. M. MenaeneeBa. Ileproabl U Tpymibl.
@u3NYECKU CMBICIT TOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3oTonbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX  000JI04eK aToMOB TepBbIX 20 XUMHYECKHX  JJIEMEHTOB
ITepuonnueckoit cucremsl JI. M. Menneneea. XapakTepuCTHKAa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B Ilepuonnueckon cucreme /1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue [lepuoanueckoro 3akona u [lepuogndeckoi cuCTEMbl XUMUYECKUX
AJIEMEHTOB Il pa3BUTHs Hayku W mpaktuku. JI. WM. MenneneeB — y4y€Hbld U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCcnepumenm:

M3yueHHe oOpa3lloB BEUIECTB METAUIOB M HEMETAIOB, B3aWMOJICHCTBUE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,



WUTIOCTPUPYIOIINX ~ TPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKITUN
(ropeHwne, peakiuu pa3IoKCeHUS, COSTUHEHNS).

Mescnpeomemmunie cea3u

Peanuzanmst MeXIpEeIMETHBIX CBS3eH NPU HM3yYEeHWHW XHMHH B 8 KIiacce
OCYIICCTBISICTCSI 4Yepe3 MCIOJb30BaHUE KaK OOIIMX ©CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHATHH, SBJISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAyYHBIH (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJu3, CHUHTE3, KiIaccu(uKaus, TEPUOIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPCHHE, MOJIC]b, SIBIICHUC.

dwusznka: Matepus, aTOM, JICKTPOH, POTOH, HEUTPOH, MOH, HYKJIUJI, H30TOIIHI,
PaMOaKTHBHOCTh, MOJICKYJIA, JJICKTPHYCCKUI 3apsj, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOe COCTOSIHME BEIIECTBA, Ta3, (U3MUCCKHE BCIMYUHBI, CIUHUIIBI
U3MEpEHUs, KOCMOC, TUTaHEeThI, 3B&3/1b1, COJIHIIC.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPANBI, TOPHBIE TTOPO/IbI, TIOJIC3HBIC
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.

9 KUJIACC

BemecTBo M XUMHYeCKAsi peaKIus

[lepuonuueckuii 3akoH. [leproanueckas cuctemMa XUMHYECKHX 3JeMEHTOB /1.
N. MengneneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB
XUMHYECKUX AJIIEMEHTOB MEPBBIX TPEX MEPUOAO0B, KalUsl, KAJIbIUSI U UX COSTMHEHU
B COOTBETCTBUM C TIONIO)KeHHEM »diemMeHToB B Ilepumomuueckoir cucreme
CTPOEHUEM UX aTOMOB.

CtpoeHne BelecTBa: BUJIbI XUMHUYECKON CBSI3H. THUIBI KPUCTANIMYECKHUX
pPEMIETOK, 3aBUCUMOCTH CBOMCTB BEIIECTBA OT THUIA KPUCTAIUTMYECKON PEIIETKU U
BHUJa XUMHUYECKOU CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Ppa3IUYHBIM KJaccaM HEOPTaHUYeCKHUX
COCIMHEHUI, TEHETHYECKas CBS3b HEOPTAaHUYECKUX BEIIECTB.

Knaccudukaruys XuMUYeCKUX Peakiuii Mo pa3IuIHbIM MPU3HAKaM (IO YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHUH BEIMIECTB, MO TEIIOBOMY 3(deKTy, o
M3MEHEHHUIO CTETICHEW OKUCICHUS XMMHUYECKUX AJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTaau3aropa). DK30- ¥ dHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMHUICCKUE
ypaBHEHUSI.

[lonsitue o ckopoctu xumuyecko peakuuu. [lonarre 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHYECKHX peakiusx. [[oOHITHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX



peakuusax. [lonarue o karanusze. IloHATHE 0O XUMHUUECKOM paBHOBECUHU. DAKTOPBHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW pPEAKIUU M IOJO0KEHUE XUMHUYECKOIrO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIBHBIC ~ PEaKIMU,  JJICKTPOHHBIM  OalaHC
OKHUCJIUTETbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBieHue ypaBHEHUI
OKHUCJIUTETbHO-BOCCTAHOBUTEIBHBIX  PEAKIUMAd €  HCHOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OasaHca.

Teopust JIEKTPOIUTUUECKON JUCCOUUALINU. DIEKTPOIUTHI U HEJEKTPOIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMH BUJIAMU
xumuueckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1adble dJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MPOTEKaHUs peakIuii HOHHOTO 0OMEHa,
MOJIHBIE W COKpalI€HHbIE MOHHBIE YypaBHEHUs peakuuil. CBOWCTBA KHUCIOT,
OCHOBAHUU U COJICH B CBETE MPEACTABICHUM 00 2JICKTPOTUTUUYECKON TUCCOIIUAIIIH.
KauectBenHnble peakiiny Ha UOHBL. [TOHSITHE O TUIPOIU3E COJICH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJICJIIMU KPHUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKHX
BEIIECTB — METAJIOB M HEMETaUIoB (rpaduta W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON Peakiiuu OT
BO3JICHCTBUSA  Pa3IUYHBIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPOIMPOBOIHOCTH
pPacTBOPOB BEUIECTB, MpoLiecca JUCCOLUALINU KUCIIOT, IIEJI0YEH U coseil (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MAaTEPHAIOB), MPOBEAEHUE OIBITOB, WIUIHOCTPUPYIOLUIUX
NpU3HAKU TPOTEKAaHUsl peakuuii HOHHOro obOmeHa (oOpa3oBaHHE oOcajika,
BbIJIEJICHNE Ta3a, 0Opa30BaHHME BObI), OMBITOB, HILTIOCTPUPYIOIIUX TMPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEeHUe, peaklUHru pas3ioKEHHUS,
COCIMHEHUsA), PpACIO3HABAHME  HEOPraHUYECKUX  BEIIECTB C  [OMOUIBIO
KA4YECTBEHHBIX PEAKIIMM HA UOHBI, PELIEHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTanibl 4 MX COeAMHEHUS

OO6mrast xapaktepucTuka TaloreHoB. (OCOOGHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEILIECTB — rAJIOT€HOB. XMMUUYECKUE CBOMCTBA HAa IpUMEpPE XJIopa (B3aUMOJIEHCTBUE
C MeTaJUlaMH, HeMeTajlaMH, Iesnoyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHUYECKHE CBOWCTBA, TNOJIy4YCHHE, MpuUMeHeHue. J[leiictBue xyopa H
XJIOPOBOJIOPOJA HA OPTaHU3M 4YeJIOBEKA. BaxkHene XJIOpUIbl U UX HAXOXK/ICHUE B
MIPUPOAE.

O6mrast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHble CTEMeHU OkucieHus. CTpoeHue U (PU3NUYECKHUE CBOWCTBA
MPOCTBIX BEHIECTB — KUCJIOPOAA U Cepbl. AJUIOTPONHBIE MOJU(PUKALIMKN KUCIOPOIa



U cepbl. XUMUYECKUE CBoMcTBa cepbl. CepoBOJOpPOA, CTpOEHUE, (pU3ndYecKue u
XUMH4YECcKue cBoMcTBA. OKCHUIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB.
CepHas kuciorta, Gu3nyecKrue 1 XMMUUECKHUe CBOMCTBA (00IIIME KaK MpeICTaBUTENs
KJlacca KUCIOT U crneurduueckue). XUMHUYECKHE peakluu, JIeKallue B OCHOBE
MIPOMBIIIIEHHOTO Ccrocoba MoMy4YeHUs cepHOM KHUcnoThl. IIpumeHeHue cepHoii
KUCIOTHl. CONM CEepHOWM KHUCIOThI, KAayeCTBEHHAas peaklus Ha Cylabdar-uoH.
Haxoxxnenue cepsl u €€ COCOQUHEHUM B INpUpoae. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXaloleld Cpellbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE IOKIM, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBPALICHUSI.

O6mas xapaktepuctuka 3aeMeHTOB VA-rpymmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTETIEHU OKUCIEHUSA. A30T, paclpOCTPAHEHHE B MPHUPO/IE,
¢uznueckre U XxuMuyeckue cporictra. KpyroBopotT azora B nmpupozae. AMMHaK, €ro
¢u3znueckre U XMMUYECKUE CBOMCTBA, MOJdyYeHUe U npuMenenue. Cou aMMOHUS,
X pU3NYECKHe U XMMHYECKUE CBOMCTBA, npuMeHeHune. KauecTBeHHas peakuus Ha
MOHBl aMMOHHMs. A30THasg KHCIIOTa, €€ TMojyuyeHue, PU3HUecKrue U XUMHYECKHEe
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crhenuduyeckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XHAMHUYECKOE 3arpsi3HEHUE OKPYKAKOUIEN Cpellbl COEMHEHHUSIMU a30Ta (KUCIOTHbIE
JOKIU, 3arps3HEHuEe BO3Ayxa, MOYBBI U BOA0EMOB). dDocdop, amioTporHbie
moaudukanmu docdopa, puznueckue u xumudeckue coirictBa. Oxcun ¢gocdopa
(V) u dochopras kuciora, Gpu3MUECKHe U XUMHUYECKHE CBOMCTBA, MOJIyYCHHE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATbHBIX YA0OPEHHIA.

O6mas xapaktepuctuka sneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHBIC CTETICHN OKUCIICHUS. Y TIIEpOI, AJTIOTPOITHBIE MOIU(DUKAIIH,
pacnpocTpaHeHue B puUpoje, Pu3ndeckue U XMMUYECKUE CBOMCTBA. AJCOpOIus.
Kpyrosopor yrimepona B mnpupone. OKcuasl yriiepona, uUx (GU3HYECKHE U
XUMHYECKUE CBOMCTBA, JCHCTBUE HA JKUBBIE OpraHU3Mbl, IIOJYYEHHE W
pUMEHEHHE. DKOJIOTHYECKUE MPOOJIeMBI, CBs3aHHBIE ¢ OokcuaoM yriepoxa (1V),
rUnoTe3a Ii00aJbHOrO MOTEIJICHUS KiIUMaTa, MapHUKOBBIA 3¢ (dekT. YrosiabHas
KUCIOTa U e€ coiu, UX (PU3MYecKHe M XUMHYECKHE CBOWMCTBA, MOJY4YEHHE U
npumeHenue. KadecTBeHHass peakuuss Ha KapOoHaT-HOHBL. Mcnosib3oBaHuE
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJIEHHOCTH M CETLCKOM XO35HCTBE.

IlepBoHaYanbHbIE NOHATHS 00 OPraHUYECKUX BELIECTBAX KAK O COEAMHEHMSIX
yraepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, STaHOJI, TJINLEPUH, YKCYCHas KUCIIO0TA).
[IpuponHble HMCTOYHHUKM YIJIEBOAOPOAOB (Yroyib, MOPUPOJIHBIA ra3, HePTh),
MPOAYKTHl UX MepepadoTKu (OEH3MH), UX POJib B OBITY W IPOMBIIIJICHHOCTH.
[ToHsiTHE O OMOJIOrMYECKH BAKHBIX BELIECTBAX: KUpaX, OesKkax, yriieBoJax — U ux
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ponu B KHM3HM 4ellOBeKa. MarepuaiabHO€ €IMHCTBO OpPraHWYECKUX W
HEOPraHUYECKUX COCIMHEHUI.

KpemHuii, ero ¢usnueckue ¢ XUMHYECKHE CBOICTBA, IOJy4YEHHE W
npumMeHnenue. CoeuHeHust KpeMHuA B npupoje. OO1iue mpeacTaBieHus 00 OKCUIe
kpemHust (IV) u kpemaueBoi kuciaote. CHIMKAThI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBILUJIEHHOCTU. Ba)kHEHIIMe CTPOUTENbHBIE MaTepuaibl: KepaMHuKa, CTEKIIO,
LeMeHT, OeToH, xkene300eToH. I[IpoOiembl 6€30MaCHOrO  MCIOJIB30BAHUS
CTPOUTEIBHBIX MATEPHUATIOB B OBCEIHEBHOM KU3HM.

Xumuueckuii IKcnepumenm:

u3ydeHrne oOpasIloB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
POBEICHUE KAU€CTBEHHBIX PEAKIIUi Ha XJIOPHUI-UOHBI U HAOJIOJICHUE TPU3HAKOB
UX TPOTEKAHUsS, OMbBITHI, OTpakaronue (PU3NUECKUEe M XUMHYECKHE CBONCTBA
rajjoreHoB M WX COCJAMHEHUM (BO3MOXKHO HMCIOJb30BAaHUE BUJIEOMATEPHUAIIOB),
03HAKOMJICHHE ¢ 00pa3iamMu XJIOpHI0B (TAJIOTEHUIOB), 03HAKOMJIEHHE C 00pa3IaMu
ceppl W €€ COeNMHEHUSMH (BO3MOXKHO UCIIOJIb30BaHUE BHUACOMATEPHUAIIOR),
HaOJI0/IeHNEe TIpoliecca OOYTIIMBaHUS caxapa Mo ACHCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOU KUCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBJICHHOW CEPHON KUCIIOTHI,
NPOBE/IEHNE KaUeCTBEHHOM peakluu Ha cyib(paT-uoH U HaOJ0/IeHne Mpru3HaKa eé
NPOTEKaHMsI, O3HAKOMJICHHE C (PU3MYECKHUMHU CBOMCTBaMHU a3oTa, (ochopa u ux
COEIMHEHU (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUAIOB), 00pa3liaMH a30THBIX
1 (GochopHBIX yAOOpeHHi, moayuyeHue, cooupanue, pacro3HaBaHUE W U3YUYCHHE
CBOMCTB aMMHakKa, IPOBEACHUE KAYECTBEHHBIX pEaKUUMi Ha HOH aMMOHHUA U
dochaT-uoH W U3yYEHUE TPU3HAKOB MX TMPOTEKAHHUSA, B3aHMMOJICHCTBUE
KOHLEHTPUPOBAHHOW a30THOW KHUCIOTHI C MEIbI0 (BO3MOYKHO HCIOJIb30BAHUE
BUJIEOMATEpUAJIOB), H3yYEHHE MOJENEH KPUCTAIUIMYECKUX pEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMJIEHHE C IPOIECCOM aJcopOIMH pacTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPONCTBOM MPOTHUBOrasa, IOJyYEHUE,
coOupaHue, pacro3HaBaHWE M W3Y4YCHHE CBOMCTB YIJIEKHCIIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEaKIUii Ha KapOOHAT M CUIUKAT-UOHBI U U3YUYCHHE NMPU3HAKOB MX
MPOTEKAHMs, O3HAKOMJIEHWE C TMPOAYKIMEH CHJIMKATHOW MPOMBILIIJIEHHOCTH,
peluieHrne SKCIEepUMEHTANbHBIX 3a/ad 1Mo TeMme «BaxHellue HeMmeTaibl U UX
COEUHECHUS.

MeTanjbl M UX COeIMHEHUS

OO0mrast XxapakTepUCTUKA XUMHYECKUX AJIEMEHTOB — METaJUIOB HA OCHOBAHHUH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHToB J[. W.
MengeneeBa u crpoeHuss atomoB. CTpoeHue MetaiioB. Meraiuinueckasi CBA3b U
METAJUIMYECKasi ~ KpUCTAUIMYecKass  pemérka.  DJNeKTPOXUMHUYECKUH  psll
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HanpspkeHuil MetaoB. dusnyeckne 1 XMMUYECKUE CBOMCTBA MeTauioB. O0mue
crocoObl ToyyyeHus MeTauioB. [loHsTHE O KOppO3MHM METAIJIOB, OCHOBHBIC
crocoOBbl 3alUTHI X OT Koppo3uu. CiuiaBsl (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a)
Y UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.

[lenounsie MeTayIbl: nojioxkeHue B [lepuoanueckoil cucteMe XUMHUYECKHUX
anemenToB JI. M. MennaeneeBa, CTpO€HHME MX aTOMOB, HaXOXICHUE B MPUPOJE.
dusnyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUabl U
TUAPOKCUABI HaTpus W Kanusg. [IpuMeHeHue MIeTOYHBIX METAUIOB MU HX
COCIMHECHUM.

[[lemouHO3eMeNbHBIE METAJIbl MAarHuid W KaJblM: TOJIOKEHUE B
ITepnonnueckon cucreme xuMuueckux aneMeHToB . M. Menzaeneesa, ctpoeHue ux
aTOMOB, HaxOXkjaeHue B npupoje. dusznueckne 1 XUMUUECKHUE CBOMCTBA MarHus U
Kanbius. Baxkneime coefuHEHNs KaJIbIUS (OKCU, TUIPOKCHU, COJH). KECTKOCTh
BOJIbI U CTIOCOOBI €€ yCTpaHCHHS.

AnroMuHUN: ojoxeHue B [leproauueckoit cucteMe XUMHYECKUX DJIEMEHTOB
. . MenneneeBa, CTpoOE€HHE aTOMa, HAXOXJIE€HUE B mnpuponac. Puzndeckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AM(OTEpHBIE CBOMCTBAa OKCHIA M THIPOKCH]IA
ATIOMHUHMUS.

XKeneso: nonoxenue B Ileproanueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB /JI.
N. MeHnneneeBa, cTpoeHHWE aTroMa, HaxoXkjaeHue B mpuponae. dusmyeckne u
XUMHYECKUE CBOMCTBA sxene3a. OKCuIbl, THAPOKCUIBLI U conu xxenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOpasllaMi METAJIOB M CIUIABOB, HX (U3UYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), OCOOCHHOCTEW B3aWMOJCHCTBUS OKCHJIA
KaJIbLIUSI W HATpusi C BOJOM (BO3MOYKHO HCIIOJIb30BAHUE BUJIEOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOWM BOJIbI, MpoOliecca TOPEHUsl KeJe3a B KUCIOPOJe
(BO3MOKHO  HCMOJB30BAaHUE  BUIECOMATEpPUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PCaKIMi Ha MOHBI: MAarHUs, KAJIbIIKS, aTFOMUHUSA, [IMHKA, sxee3a (I1)
u xenesa (Ill), menu (Il), HaOmromeHWe W omHcCaHWUE IPOIECCOB OKPAITUBAHHS
IJJaMEHH MOHAaMU HATpus, Kalusig M KaiblUs (BO3MOXXHO UCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBONCTB THPOKCH/IA AITFOMUHUS U
TUAPOKCUIA LIMHKA, PEIICHUE SKCIEPUMEHTANbHBIX 3a7a4 1o Teme «BaxHeliue
METAJUJIbl U KX COCAUHEHUS.

XuMuS ¥ OKpY:Kaouias cpeaa
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BemecrBa u Marepuassl B IIOBCEIHEBHOW JXM3HM 4elloBeka. be3omacHoe
MCTIOJb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObITy. [lepBas momomis mpu
XUMHUYECKUX 0KOTaX U OTPABJICHUAX.

XuMUYeCKoe 3arps3HEHHE OKpYJKalolled cpeabl (MpeaenbHas JOMycTUMas
KOHLEHTpalus BeulecTs, aanee — [1/IK). Ponb xuMuun B pemieHnn 3KOJ0THYECKUX
npooem.

Xumuueckuit IKcnepumenm:

U3ydeHue oOpas3IoB MaTepHalioB (CTEKIIO, CIUIaBbl METaIOB, TOJMMEpPHBIC
MaTepHabl).

Mexcnpeomemmvle cea3u

Peanmzamusi MeXmnpeaMETHBIX CBA3€W NpH W3YYeHWH XUMUU B 9 Kiacce
OCYILIECTBIISIETCST 4epe3 HCIOIb30BaHUE KaK OOIIMWX E€CTECTBEHHO-HAyYHBIX
TIOHATUH, TaK M TOHSATHH, SIBISIOIINXCS CHCTEMHBIMH JIJISI OTJENIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAy4YHBIC TIOHATHS: HAYYHBIH (DaKkT, THIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KIAaCCUPUKAIUI, TEePUOJUIHOCTh, HAOIIOICHUE,
OKCMIEPUMEHT, MOJICJIMPOBAHUE, H3MEpPEHHE, MOJeJb, SBJICHHUE, MapPHUKOBHIM
3¢ eKT, TeXHOIOTHSI, MaTePUAIIbI.

®duszrka: Matepus, aTOM, JIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIUI, U30TOIIbI,
PaANOaKTUBHOCTbD, MOJIEKYJIa, ANEKTPUUECKU 3aps, MPOBOIHUKH,
NOJYIIPOBOAHUKH, JTUINEKTPUKH, (OTOIIEMEHT, BEIIeCTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHHE BEIIEeCTBa, I'a3, pacTBOP, PACTBOPUMOCTH, KPUCTAIITNYECKas
pemérka, CrjiaBbl, (PU3NYECKUE BETUYUHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COIHIIE.

buonorus: dorocuHTe3, npixaHue, Ouocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yII0OpeHUsI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadus: atmocdepa, ruapochepa, MUHEPaAIbl, TOPHBIE TOPOBI, TTOJIE3HBIC
HCKOMaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE PpE3yJNbTaThl OCBOCHUSI MPOTPAMMBbI OCHOBHOTO  OOIIETO
oOpa3oBaHus JOCTUTalOTCS B XOJle OOyYEeHHMs] XUMHUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEIILHOM JIEATEIbBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUNUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE MpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COIMATTU3AIIMN 00YUYaOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpUCHTAIlUHd U
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHHUS .

IIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUIECKOMY
U Hay4yHOMY HAcCJeJuI0, MOHMMAaHUs 3HAYEHUS XUMHYECKOW HAYKH B >KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAAETh JIOCTOBEPHON HHpOpMAIUEH O
MEPE/IOBBIX JOCTMXKEHUSIX W OTKPBITHUSIX MHUPOBOM W OTECYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U 0OIIECTBRA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEJCTABICHUS O COIMAJbHBIX HOPMax M MpaBUJIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE, KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
0JIE3HOM, YIeOHOMCCIIeI0BATEIHCKOM, TBOPUECKON M IPYTUX BUJIAX NCSITEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOH COBMECTHOM JEATEIHHOCTH TIPU BBIMOJIHCHUHU
y4eOHBIX, TI03HABATEIBHBIX 3aJ]a4, BBHIIOJHCHUU XUMHUYECKUX JKCIIEPUMEHTOB,
CO3/IJaHUH YUYEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHIO M B3aMMOTIOMOIIH
B TIPOIIECCE ATOM yUeOHOM ACATEILHOCTH, TOTOBHOCTH OIICHUBATH CBOE MTOBE/ICHUE
M TOCTYNKH CBOMX TOBApHUINECH C IMO3UIIMU HPABCTBEHHBIX W MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUA .

MUPOBO33PEHYECKUE TPEJCTABICHUS O BEIIECTBE M XUMHUYECKON pEaKIluu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH W COCTABIISIONINE
OCHOBY JUJISi TIOHMMAaHMS CYIIHOCTH HAayYHOW KapTHUHBI MHUpa, NPEJACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS TMPUPOIbI, B3aHMOCBA3AX YEJIOBEKa C
MPUPOJTHOMN CPEION, O POJIM XMMHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABaTeIbHbIE MOTHUBBI, HAIIPaBJICHHBIC Ha MOJYYEHHUE HOBBIX 3HAHUM IO
XUMUH, HEOOXOAMMBIE Ji1 OOBSICHEHHS HAOJIOJaeMbIX IMPOILIECCOB M SIBJICHUM,
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MO3HABATEAbHOM, MHGOPMAIMOHHONW M YUTATEIbCKOW KYJIbTYPbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C y4yeOHBIMHU TEKCTaMH, CIPAaBOYHOU
JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CpPEACTBAMU HWH(OPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYEHHI0O M TO3HAHMIO, JII0OO3HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEILCKOM
NESATEeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANPAaBJICHHOCTH U YPOBHS OOYy4YeHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHWE TMOCJEACTBUU U
HEMPUSATHE BPEIHBIX MPUBBIYCK (YIIOTPEOJICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

WHTEPEC K MPAKTHYECKOMY U3YyUCHHIO Mpodeccuii u Tpyaa pa3IMuHoro poja,
yBaXXEHUE K TPYAY U pe3yJbTaTaM TPYAOBOU JIEITEIBHOCTH, B TOM YHCJIC HA OCHOBE
OPUMEHEHUs]  MPEIMETHBIX 3HAaHUW [0  XUMHUHU, OCO3HAHHBIK  BBIOOD
UHANBUAYATBHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTUS HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIallTUPOBATHCS B MPOPECCUOHAIBHOM CPEelIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KAK HICTOYHHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CyIIECTBOBAHUS, NOHUMAHHUE IIEHHOCTU 3J0pPOBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHUE IIEHHOCTH COOIIOICHUS
MpaBmI 0€30MaCHOTO MOBEJCHUS IPHU paboTe C BEIIECTBAMHU, A TAK)KE B CUTYaIUAX,
YTPOKAIOIINUX 3I0POBbIO U )KU3HHU JIIO/CH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU HU3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYXAIOLIEH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJOTMYECKOW  KYJIbTYpbl, OCO3HaHMsS TJIOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M IMyTeW WX pEemIeHUs MOCPEIACTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW M COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI
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B cocraBe MeranpeaMETHBIX pPE3YJIbTaTOB BBIACISIOT 3HAUYUMBIE IS
(opMHUpOBaHUS MUPOBO33pPEHUS OOLIEHAYYHbIE MOHATUSA (3aKOH, TEOPUS, IPUHILIMII,
runore3a, (axkrt, cucTema, MpOLECC, 3KCOEPUMEHT U JPYroe.), KOTOphIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpeaMeTax M MO3BOJISIIOT Ha
OCHOBE 3HAHUHI M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABIECHUE O LEIOCTHOM
Hay4YHOU KapTHUHE MHpA, U YHUBEpCalbHble yueOHbIe NeHCTBUS (TO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJIATUBHBIE), KOTOpbIe oOecrneuynBaioT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAaHUIO U OCYILECTBICHUIO y4eOHOM
JeSTENbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1elicTBUSA

ba3zoBbie JJornyeckue NecTBUA:

YMEHHS HCIIOJIB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHHUHU
3HAHWUM: PACKPBIBATH CMBIC XUMUYECKHUX TMOHATUN (BBLACNIATH UX XapaKTepHBIE
NpU3HAKH, YCTaHABIMBATh B3aUMOCBSA3b C JPYTMMH TOHSATUSMH), HCIOJIb30BAThH
HOHSTHS JJIs1 OOBSICHEHUS! OTACNBbHBIX (DAKTOB U SIBJICHUM, BHIOUPATH OCHOBAHUS U
KPUTEpUH JUIsl KIacCU(PUKALUKA XUMHYECKUX BEIIECTB M XMMUYECKHX PEaKIuil,
yCTaHABIMBATh MPUYMHHO-CJICJACTBEHHBIE CBSI3M MEXKAY OOBEKTaMU H3Yy4YEHUS,
CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTHBHBIC, I€ITYKTUBHBIC, IO AHAJIOTHUH),
JenaTh BBIBOABI U 3aKIIFOUCHHUS;

yMEHHE TMPUMEHSATh B TIpOlecCe TO3HAHUS TOHATHUS (NPEIMETHbIE W
MeETanpeIMETHBIE), CAMBOJIMUECKHE (3HAKOBBIC) MOJIENH, UCTIOJIb3yEMbIE B XUMUH,
IpeoOpa3oBBIBaTh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIETbHBIE MPEJCTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYeckas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MPU PEHICHUH Y4eOHO-TI03HABATENbHBIX 3324, ¢ Y4ETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE
NPU3HAKHA U3YYaeMBIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMHUUECKUX PEaKInH,
BBUBIIATh  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CIEJICTBEHHBbIE CBSI3U U
IIPOTUBOPEYHS B U3y4AEMBIX IPOLECCAX U SBICHUSX.

ba3oBrble ucciaenoBare/ibCKie 1eMCTBHSA

YMEHHME HCIIOJIb30BaTh IIOCTABJICHHBIE BONPOCHI B KAaYECTBE WHCTPYMEHTA
MO3HAHMSI, a TAKXKE B KAUE€CTBE OCHOBBI JIsl JOPMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

npuoOpeTeHne OmbITa IO IJIAHUPOBAHHUIO, OPraHU3allMd U MPOBEACHUIO
YUEHHYECKHX O3KCIEpUMEHTOB, YMEHHE HaONIoAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €0 Pe3yiabTaT, (GOpMYyIUpPOBaTH 00OOIICHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEIEHHOIO OIbITA, UCCIAEIOBAHUS, COCTABIATh OTYET
0 mpojeraHHoM padore.
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Pabora ¢ ungopmanmeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W HUHTEPIPETUPOBATH HHPOPMALIUIO
pa3IUYHBIX BUAOB U (OPM MPEICTABICHUS, NOJIYYaeMyI0 U3 PA3HBIX UCTOUHUKOB
(HayyHO-TIONYJIIpHAs JUTEpaTypa XUMHUYECKOIO COJAEpX aHUs, CIPABOYHBIE
nocobusi, pecypcsl WHTepHeTa), KPUTUYECKHU OIEHUBATh NPOTUBOPEUHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

YMEHHE MPUMEHSTh PA3IMYHbIE METOJbI M 3alpOoChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMUMBIX [JIS1 BBITOJIHEHUS
y4eOHBIX M MO3HABATENIbHBIX 33/1a4 ONMPEAEIEHHOIO TUIA, MPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHMUS ~ MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOIHUH,
OBJIaJIEHUE KYJIbTYpOl aKTUBHOI'O MCIOJIB30BAHMS PA3IIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMAIbHYIO OpPMY MpeACTaBICHUs HHDOpMALUU U
WUTIOCTPUPOBATh pelIaeMble 3a7auyd HECJIOXKHBIMH CXE€MaMHM, JuarpaMMamH,
IpyruMu popMaMu rpauki U UX KOMOMHAIUSIMU;

yMEHHE HCHOJb30BaTh M AaHAIU3UPOBATh B Tpolecce ydyeOHOU W
UCCJIEIOBATEIBCKON JIESITENIbHOCTH MH(GOPMAIIMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKpPY>KAIoIIed HPUPOIHOM
CpeIlbl.

KommyHuKkaTHBHBIE YHUBepcaJIbHbIe ydeOHbIe 1eficTBUS:

yYMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ [uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMol Tembl, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEACTaBIATh  MOJIY4YEHHBbIE  pe3yibTaThl  MO3HABATEIHHOU
JESTENBbHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YNIbTATOB BBHIMOJHEHUS XUMUYECKOTO JIKCIEpUMEHTa (J1abopaTopHOTO OIbITA,
71a00paTOpPHOM pabOThI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCKTA);

YMEHHS Yy4eOHOro COTpPYyIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
IIO3HABATEJIBHON M  MCCIENOBATEIIbCKOM  NEATEIBHOCTH NPU  PELICHHUH
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE Yy4yéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unuii (o0CyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMBI», KOOPIAMHALIMS
COBMECTHBIX JICWCTBHIl, OIpENEICHUE KPUTEPHEB IO OLEHKE KadecTBa
BBIIIOJIHEHHOM pabOTHI U APYTHE).

PeryasiTuBHbIC YHUBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

YMEHHE CaMOCTOSATEIBHO OIPEAENATh LEJIH JeATEIbHOCTH, IUIAHHPOBATh,
OCYILIECTBISATh, KOHTPOJIHUPOBATh U NMPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NEeATEeNbHOCTD, BbIOMpaTh Haubosee 3 (PeKTUBHBIE CLIOCOOBI PEIIeHUs] yUeOHbIX U
MO3HABATEIBHBIX 3aJlay, CaMOCTOATENIbHO COCTaBIISITh WM KOPPEKTHUPOBATH
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NPEIJIOKEHHBIA QJITOPUTM JEHUCTBUM [PU BBINOJHEHUM 3aJaHUN C Y4ETOM
MOJIYYeHHsI HOBBIX 3HaHUM 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHMBAaTh COOTBETCTBHE ITOJIyYEHHOI'O DPE3YyJbTaTa 3asBICHHOM LEIU, YMEHHE
WCIIOJIb30BaTh U AHAJIU3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCJIOBUU 3aTaHUM.
NPEAMETHBIE PE3YJIbBTATBI
B cocraBe mnpeAMETHBIX peE3yJbTaTOB IO OCBOCHHMIO OOA3aTEIBHOIO
collepKaHMs, YCTAHOBJIEHHOrO JIaHHOM ¢enepaibHOl paboueil mporpammoi,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMHUCA HAay4yHbI€ 3HAHUSA, YMEHUS M CIOCOOBI
NeUCTBUM, crenudpuyeckue s NOpeaMeTHoM obnactu «XuMus», BUIBI
NEATEIbHOCTH IO  TOJYYEHHIO HOBOTO  3HAHWsA, €ro  HWHTEpIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.
K xoniy o6yuenus B 8 kiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:
® PpACKpbIBaTh CMBIC OCHOBHBIX XMMHYECKUX TOHSTHN: aTOM, MOJEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH
(ogHOpOIHASE U HEOAHOPOIHASI), BAJICHTHOCTb, OTHOCUTENbHAS aTOMHAsl U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOT0 3JIEMEHTA B COSAMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTAa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHHS, XUMHUYECKasl peakiusi, KiIacCU(UKaIMs pEeaKIui: peakiuu
COCMHECHUS, PEaKLUUU PA3JIOKECHUSA, pEaKUUU 3aMELICHUs, PEeaKLUnuu
oOMeHa, HK30- U SHIOTEPMUUYECKHUE PEaKIIUU, TETIOBON 2PdeKT peakiuu,
AJIPO aToMa, IIEKTPOHHBIN CION aToMa, aTOMHasi OpOUTalb, paguyc aToma,
XUMHYECKAS CBS3b, MOJSPHAS U HEIOJSAPHAS KOBAJEHTHAS CBSA3b, HOHHAs
CBsI3b, MOH, KATHOH, AaHWOH, pacTBOpP, MaccoBas [JO0Js BEIIECTBA
(mpolieHTHAsI KOHIICHTPALKs) B pacTBOPE;
® JWUIKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XWMHWYECKUX IIOHATHA U
IMIPUMEHSATH 3TU NOHATUSA [IPU ONKMCAHUU BELIECTB U UX MPEBPALICHUN;
® WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIICHUS (HOpMYyI
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;
® ONpENEeNsTh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTETICHb  OKHCJCHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHCHHSX,
IIPUHAJIE)KHOCTh BEIIECTB K ONPEACIEHHOMY KIACCy COEIAMHEHUH 10
dbopMymaMm, BHI XUMHYECKOW CBs3M (KOBAJICHTHAss ¥ WOHHAas) B
HEOPraHWYECKUX COCINHECHUSAX;
e packpeiBaTh cMmbica llepmogmueckoro 3akona J[. M. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
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XUMHYECKUX DJIEMEHTOB OT MX MoJjokeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YYEHUs1, 3aKOHa ABOTapo;

ONMKCHIBATh U XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuonnueckoi
CUCTEMBbl XUMHUYECKHUX DJIJIEMEHTOB: pa3jinyaThb MOHATHUS «TJ1aBHas
noarpymnmna (A-rpynna)» u «mnoboynas noarpynna (b-rpynmna)», Mansie u
OOJbIIME TEPUOJbl, COOTHOCHUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabiuue «llepmonnueckas cucrtema xumudeckux osnemeHtoB J[. U.
MenpeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKUX IEMEHTOB (COCTAB U 3apA]l sApa, o0OIIee YUCIIO IEKTPOHOB U
pacnpeiesieHue UX MO0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakiuu (MO0 YUCIY M COCTaBy Y4YacTBYIOIIMX B pEaklUu
BEIIECTB, MO TEII0BOMY 3D (DEKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBAa BEIIECTB
Pa3TUYHBIX KJIACCOB, MOJTBEPK/Iasi OMMCAaHUE MPUMEPAMHU MOJIEKYISIPHBIX
YPaBHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIUI;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH MPOTEKAaHUs XMMHMUYECKUX IpPEBpallleHud B
pa3IMYHBIX YCIOBUSX;

BBIYUCJIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELLIECTB,
MacCOBYIO [JOJIF0 XHMHYECKOIO 3JeMEHTa Mo (opMysie COEAMHEHU,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI IO YPaBHEHUIO
XUMHUYECKOU pEaKInH;

IPUMEHSATh OCHOBHBIE ONIE€PAIIM MBICIIUTENIBHOMN 1E€ATEIbHOCTH — aHAJINU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHHEe, CHUCTeMATH3allhio, KIacCU(UKAIUIO,
BBISIBJIEHUE IPUYUHHO-CIIEICTBEHHBIX CBS3€H — I M3Y4YEHUS CBOWCTB
BEUIECTB W XUMHUYECKHX PEAKLUHW, €CTECTBEHHO-HAy4YHBIE METObI
NO3HaHUA — HaOIIOJEHHE, H3MEPEHHE, MOJEIUPOBAHHE, SKCHEPUMEHT
(peanbHBIN U MBICJIEHHBIN);

CJIe10BaTh IPaBUJIaM MOJIb30BAHUS XUMHUYECKOW MOCYI0M U 1a00OpaTOPHBIM
o0opynoBaHMEM, a TakKe TMpaBWiIaM OOpalleHHus C BEIIECTBAMHU B
COOTBETCTBHUM C HWHCTPYKUUSMU IO BBIIOJHEHUIO J1abOpaTOPHBIX
XUMHUYECKUX OTIBITOB MO OTYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomopoia M KHCIOpPOJA), MPUTOTOBIEHUIO PACTBOPOB C OIPEAEIEHHON
MacCoBOM J10JIe PAcTBOPEHHOIO BEILECTBA, IJIAHUPOBATH U IMPOBOJIUTH
XUMHYECKUE SKCIEPUMEHTHI 10 pPAClO3HAaBaHUIO PAacTBOPOB IIEJIOYEH U
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KHUCJIOT C TIOMOIIbIO UHIUKATOPOB (JIakMmyc, peHondTanent, METUIOPaHK
U ApyTHE).
K koHily o0ydenus B 9 kjiacce npeMEeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

® pacKpbIBaTh CMBICJ OCHOBHBIX XUMHUUYECKUX TOHSATUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, aHUOH, MPOCTOE BEULIECTBO,
CJIOKHO€ BEILECTBO, BaJIEHTHOCTb, 3JEKTPOOTPHUIATENIBHOCTh, CTEIEHb
OKHUCJICHUSI, XMMUYECKasi pPeaKiys, XUMU4IecKasi CBs3b, TEIUIOBOM 3P deKT
peakiuu,  MOJib, MOJISIpHBIA  O00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JJICKTPOJUTUYUECKAS JTUCCOIMAIIMS, PEaKIMd HOHHOTO
oOMeHa, KaTajiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTHUMbie U
HEOOpaTUMbIC pPEaKIMU, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC pEaKInu,
OKHUCJIMTEINb, BOCCTAHOBUTEIb, OKHCIIEHUE U BOCCTAHOBJICHUE, AJUTIOTPOIIHS,
aM(OTepHOCTH, XUMUYECKast CBSI3b (KoBajsIeHTHA, HWOHHAs,
MeTaJUTM4ecKas ), KpUCTaUIMIecKas peméTka, Koppo3us METalIOB, CIUJIaBhI,
CKOPOCTh XMMHUYECKOW peaKIuu, MPeaesIbHO JOMyCTUMAas KOHIICHTPAIIHS
ITJIK BemiecTna;

® UIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MIPEBPALICHUN;

® [UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMy
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

® OIpEeaeisaTh BAJICHTHOCTh U CTENEHb OKHUCIECHHS XUMUYECKUX 3JIEMEHTOB B
COCMHEHUAX pA3JIMYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEIWHEHUH 1o ¢GopMmyrnaMm, BHII XUMHUYECKOU
CBA3U (KOBaJIEHTHAs, HWOHHAs, METaJUIM4YeCKas) B HEOPraHMYECKUX
COCIMHEHHUSX, 3apsii MOHA MO XUMUYECKOU (opMyIie, XapaKTep Cpeasl B
BOJHBIX PAaCTBOpPaX HEOPTAHMYECKUX COCTUHEHUI, TUI KPUCTAIUIMUYECKOMN
PEIETKH KOHKPETHOT'O BELIECTRA;

e packpeiBaTh cMmbica llepmognueckoro 3akona J[. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IOHUMAHHE: OMNUCHIBATh M XapaKTEPU30BaTh
Tabimunyto dopmy Ileprogndeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyath MOHATHUS «JIaBHas noarpynmna (A-rpynmna)» U «mnoOoyHas
noarpynna (b-rpynma)», Manble W OOJbIIME NEPUOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPhIE UMEIOTCS B IEPUOIUYECKOM TaOIHIIE, C YUCIOBEIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsii  siApa, OOIllee 4YHUCIO BJIEKTPOHOB U paclpeiesieHue UuX [0
3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHHH
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CBOMCTB 3JIEMEHTOB M MX COCIMHEHUHN B Mpejenax MajblX MEpPHOJI0OB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKHUE BEIECTBA,
XUMUYECKHE peakiuu (MO YUCIy M COCTaBy Y4YacTBYIONIUX B PEaKIUU
BEIECTB, MO TEIJIOBOMY 3(PheKTy, M0 M3MEHEHUIO CTETICHEH OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIME U cHeUUUECKUEe XUMUYECKHUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BEIIECTB, TMOJTBEpPKIas OIMHUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIIHA;

COCTaBJISITh YPaBHEHHUS DJICKTPOJIMTHUYECKONW JTUCCOIMALIMM  KHUCTIOT,
nieJIoued M CoJIeH, MOTHBIC U COKPAIIEHHBIC YPABHEHUS PEAKIIU HOHHOTO
oOMeHa, ypaBHEHUsI pPEaKlMi, TOATBEPKAAIONIMX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKpbhiBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIU
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OaylaHca 3TUX PeaKIuii;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYECKUX TMPEBpAIICHU B pPa3IMYHbIX
YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOrO 3JIEeMEHTa 1o (opMyse COEeIUHEHHS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOU pEaKIUH;

coOI01aTh MpaBHIIa MOJIH30BAHUS XMMUYECKOM MOCYI0M U J1a00paTOPHBIM
obopyoBaHMEM, a Tak)Ke TMpaBwia oOpalieHuss C BelleCTBAMHU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OTIBITOB IO TIOTYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEIECTB
(aMMUaKa u yriaeKkHucloro rasa);

IPOBOAUTH PEAKIINH, TTOATBEPKIAIONTNE KAYECTBEHHBIM COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABAaTh OMBITHBIM MTYTEM XJIOPUA-, OpOMHI-, WMOAHI-,
kapOoHat-, ¢docdar-, cunmkar-, cyiabhar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI ¥ HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOMINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OTIEpPAIlUi MBICTUTEILHON JEATENTHHOCTH — aHAIINA3 U
CHHTE3, CpaBHEHHUE, 0000IIIeHHEe, CUCTEMAaTU3aI1I0, BBISIBIICHUE PUUYUHHO-
CJI€ICTBEHHBIX CBSI3€M — NJI1 U3YYEHHUS CBOWMCTB BEIIECTB M XUMHUYECKUX
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peakIiuii, eCTECTBEHHO-HAay4YHbIE METOJbl TO3HAHUS — HaOJIOJICHHUE,
U3MEpEHUe, MOJICIUPOBAHUE, IKCIIEPUMEHT (peaJIbHbI U MBICTICHHBIN ).
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TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
HaumMeHoBaHHue KosndecTBO 4acoB

Ne JJIEKTPOHHBbIC (UH(PPOBHIE)
pa3aeioB " TeM KonTpoabHbIe IIpakTHyeckue

n/m Bcero o0pa3oBaTejbHbIE PeCypPChI
NporpaMmMbl padoThI padoThI

Paznea 1. IlepBoHavyajibHbIe XUMUYECKHE MOHATHSA

XuMHUd  —  BaKkHas
o
1.1 Zcf:(;:TT]:ogHaHnﬂ u 5 2 bubanorekxa LHOK
| i https://m.edsoo.ru/7f41837c
MIPAKTUYECKOMN

JACATCIIBHOCTH YCJIOBCKA

12 BemiectBa u 15 1 bubnuoreka IHOK
' XHUMHUYECKUE PEeaKIINK https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20

Pa3znen 2. BaxkHeiinue npeacTaBuTe M HEOPraHUYeCKUX BelleCTB

21 Boznayx. Kucnopon. 6 bubnuoreka IHOK
[TousiTue 00 okcumax https://m.edsoo.ru/7f41837c
59 Bopopoa.Ilonstue 0 8 1 bubmuoreka [HOK
KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢c
2.3 ?[?)iime PaCTBong 5 1 1 bubamorexa LOK
https://m.edsoo.ru/7f41837c
OCHOBaHMSX
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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

OCHOBHBIE KJIACCHI

2.4 HEOPraHUYECKUX 11 bubinoreka [IOK
| ; 7 https://m.edsoo.ru/7f41837c
COCINHCHUHN
Hroro no pasneny 30

Pasnen 3. Ilepumoamyeckuii 3akoH u Ilepumonmueckass cucrema xumu4yeckux djaemeHtoB /. M. Menneneesa.

CTpOCHI/le aToMoB. XuMHUYecKas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbLHbIE P€aKIInu

YACOB I10 ITPOTPAMME

[lepyoguueckuii 3aKoH
151 ITepuonnueckas

31 CUCTEMa XUMHUYECKHUX 7 bubnmoreka HOK
snementoB  JI. . https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue
aToma
XuMH4ecKas CBSI3b.

39 OKHCIIUTEIIBHO- g bubanorekxa IHOK
BOCCTaHOBHTEIILHBIE https://m.edsoo.ru/7f41837¢
peaxkuuu

Utoro no pazneny 15 bubamorexa LOK
https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmotexa LHOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

9 KUIIACC

KonnuecTBo yacoB JIEKTPOHHBbIE
Ne HaumenoBanue pasgejioB M (uu¢posbie)
Kontpoabnsie | IIpakTuueckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcbl
Pasznen 1. BemecTBo U XMMHYeCKHE peaKIMH
I1 0
1.1 3H(;]iIT:§ eIZP(I;OBI;I{Hz FH};:&HZIJ{IZIE 5 1 bubamorexa LOK
' pasi https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OCHOBHBIE ~ 3aKOHOMEPHOCTH 4 bubnuorteka [HOK
' XHUMHUYECKUX PEakiinuii https://m.edsoo.ru/7f41a636
C)
1.3 ;IIS(I:((TP zzH:I:I%CK;;MH%CKHe 8 1 1 bubmoreia HOK
' AHICCONHARIT. https://m.edsoo.ru/7f41a636
peaKIuu B pacTBOpax
Uroro no pazneny 17
Pa3ges 2. Hemera/sIbI M UX COCIHHEHUSA
51 Obuas XapaKTepH\C/TIPIIza 4 1 bubnuoreka LHOK
: K -
RHMITHCCIII STIEMEITOB https://m.edsoo.ru/7f41a636
rpymmsl. ['asorenst
59 Oo6mas XapaKTEPUCTUKA 6 bubnunoreka [HOK
' XUMHUYECKHX 37eMeHTOB VIA- https://m.edsoo.ru/7f41a636
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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

IPYIIIBL. Cepa u eé
COEIMHEHHUS

Ob6mas XapaKTepUCTUKA
53 XUMHYECKHX JJIEMEHTOB VA- 7 bubauoreka IHOK
' rpynmsl. A3ot, dochop U ux https://m.edso0.ru/7f41a636
COCIUHCHUS
O6mmas XapaKTepUCTUKA
XUMHYECKUX 3IeMEHTOB |V A- bubanoreka IHOK
2.4 . 8
IPYIIbL YTIEPOa U KPEMHUH U https://m.edsoo.ru/7f41a636
UX COCIMHECHUS
Uroro no pazneny 25
Pa3ges 3. Metaliibl M X COeIMHEHUSA
bubanoreka LHOK
3.1 06 i 4
HHHE CBOHCTER METAILIOB https://m.edsoo.ru/7f41a636
3.9 BaxHenmue wMeTamibl U HUX 16 bubnmoreka [HOK
' COEMHEHNSI https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumusi v oKpykaomas cpeia
41 BemecTtBa u wmarepuanel B 3 bubmuoreka [HOK
' YKU3HU YeI0BEKa https://m.edsoo0.ru/7f41a636
Uroro no pazneny 3
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https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636

PesepBHOE BpeMs

bu6auorexa I[HOK
https://m.edsoo.ru/7f41a636

OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KVIACC
N KoanuyecTBo yacos 1 DJIEKTPOHHBbIE
0 aTa
uugposbIe
n/ | Tema ypoka Bcer | Konrtpoabnnl | [IpakTudeckn | H3yYeHH
o0pa3oBaTe/ibHbIE
n 0 e padoThI e padoThI |
pecypcsl

Paznea 1. IlepBoHayajibHbIe XUMUYECKUE MOHATHSA

Tema 1. Xumuss — BaHasi 00J1aCTh €CTECTBO3HAHUS U MPAKTHYECKOI 1eSITeJIbHOCTH YeI0BeKa (5 4)

BBOaHBIN HMHCTPYKTAXK
no Th
I[Ipenmer xumuu. Ponb bubamorexa LIOK
1 bel ' 1 https://m.edsoo.ru/ff0d210
XUMUHU B KU3ZHU c
YeJIOBEKA. Tena u B
BEIIECTBA
o e o eTona bubnmoreka IHOK
HATH METOodax
2 8 1 https://m.edsoo.ru/ff0d227
MTO3HAHUS B XUMHUU o
IIpakTnueckass padora
Ne 1«1 0
. 6o«a I:)aBHHa pd OZH b bubnmoreka [HOK
b | TOPUH U TIPUEMBI
3 patop P 1 1 https://m.eds00.ru/ff0d23d
oOpareHus c c
1ab0paTOPHBIM -
000pyT0BaHUEM»
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc

Yuctele Bemecrsa H

bu6auorexa [HOK

4 CMECH. CriocoObr https://m.edsoo.ru/ff0d26¢

pas3aesieHus CMecen a

IIpakTuyeckass padora

Ne 2 «Pazgenenue bubanoreka [HOK
5 cMeceit  (Ha  mpuMepe https://m.edsoo.ru/ff0d28c

OYUCTKM  TOBAPEHHOMU 8

COJIH)»

Tema 2. BemmecTtBa u xumuueckune peakuuu (16 4.)
bubanoreka I[HOK
6 ATOMBI U MOJICKYJIBI https://m.edsoo.ru/ff0d2a6
c

XHUMHYECKUE DIIEMEHTHI. bubanorekxa [HOK
7 3HaKH (CHMBOJIBI) https://m.edsoo.ru/ff0d2be

XUMHUYECKHUX DJIEMEHTOB 8

[IpocTeie W  CHOXHBIE bubmoreia LOK
8 https://m.edsoo.ru/ff0d2a6

BEIlIECTBA c

ATOMHO-MOJIEKYJISIPHOE bubamorexa LOK
9 https://m.edsoo.ru/ff0d2d5

YYEHHUE 0

3aKkoH MOCTOSIHCTBA bubnunoreka [HOK
10 cocraBa BEIIECTB. https://m.edsoo.ru/ff0d2ea

Xumudeckas Gopmya.

€
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https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae

BajentHoCTh aTOMOB
XUMHYECKUX DJIEMEHTOB

OtHocHUTENbHAs aTOMHAs bubnmoreka [HOK
11 Macca. OTtHOCHUTEIbHAS https://m.edsoo.ru/ff0d323

MOJICKYJIsIpHAas Macca c

MaccosBas JIOJIS bubnuoreka [HOK
12 XUMHUYECKOT0 DJIEMEHTA https://m.edsoo.ru/ff0d350

B COCAUHCHHUH c

IIpoBepounasi pabora
13 110 TeMe

«IlepBoHavanbHbBIC

XUMHUYECKUE TTOHSITUS»

KonnuectBo BemiecTRa. bubmoreia HOK
14 https://m.edsoo.ru/ff0d523

Mous. Mossipras macca 0

dusnueckue u bubnmoreka IHOK
15 XMMHYECKUE  SIBIICHHMS. https://m.edsoo.ru/ff0d37f

XuMHYECKas peaKkus a

[Ipu3Hakn wu  ycioBus bubnuoreka [HOK
16 MPOTEKAHUS https://m.edsoo.ru/ff0d3al

XUMHUYECKUX pEeaKIui 6

3aKkoH COXpaHECHUS bubnunoreka [HOK
17 MacChbl BCIIICCTB. https://m.edsoo.ru/ff0d3b8

XHUMHUYECKNE YPABHEHHS

8
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https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

Brerauciaenus

KOJIMYESCTBA, MAacCCHI bubanorekxa LHOK
18 BEILIECTBA 1o https://m.edsoo.ru/ff0d570

YpaBHEHUAM 8

XUMHUYECKUX pEaKUn

Knaccuduxanus

XUMUYECKUX  peaKuui bubamnoreka [HOK
19 (coeTMHEHUS, https://m.edsoo.ru/ff0d3f3

pasioKeHus, 4

3aMeIICHHs], 0OMEHA)

M. B. JloMoHOCOB —

yUEHBIMN- bubnuoreka [HOK
20 SHIUKJIOTIEINUCT. https://m.edsoo.ru/ff0d40c

O0001IEHNE 5 4

CUCTEeMaTHU3allus 3HAHUHN

KoutpoabHass padora bubamnoreka [HOK
21 Nel mo teme «BemectBa https://m.edsoo.ru/ff0d429

U XUMHUYCCKHC PCAKITUI»

0

Pa3nen 2. BaxxHelmue npeacTaBuTe/ I HEOPraHUYECKUX BellecTB

Tema 3. Bozayx. Kuciopoa. Ilousitue 00 okcuaax (6 4.)

22

Bo3nyx — cMmech ra3os.
Cocras BO3/yXa.
Kucnopon — amemeHT u
npocToe BeuecTBo. O30H

bubnmoreka [HOK
https://m.edsoo.ru/ff0d448
e
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e

dusnueckue "
XUMHUYECKAE  CBOUCTBA

bubanorekxa [HOK

23 KHCJIOpO/ia (peaxiuu https://m.edsoo.ru/ff0d461

OKHUCJICHMS,  TOpEHHE). 4

[TonsTue 00 oxcuaax

CnocoObl  mony4yeHus

KHUCJI0pOJa B bubamnoreka [HOK
24 nabopaTtopuu u https://m.edsoo.ru/ff0d497

IIPOMBIIITICHHOCTH. a

[Ipumenenune kucimopoaa

Tennooii addexr

XUMHYECKOW  peakiuH,

IIOHSATHE 0 bubanoreka [HOK
25 TEPMOXUMUYECKOM https://m.edsoo.ru/ff0d479

YpaBHEHHH, JK30- H 0

SHAOTEPMUYECKUX

peakuuax

TommBo (HEpTH, yroinb EuGmorexa LIOK
g | 1 Meran). 3arpisnenie https://m.edso0.ru/ff0d4c4

BO3/lyXa, CIIOCOOBI €ro 3

peaOTBPALICHUA B

[IpakTHyeckasi padora bu6anoreka IHOK
27 Ne 3 3 (0] TeMe https://m.edsoo.ru/ff0d4ae

«lTonyuenune u

2
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https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

coOupaHue KHUCIOPOJa,
HU3YYEHHUE €TI0 CBOMCTB)

Tema 4. Bonopoa. Ilonsitue 0 kucjiorax u coasax(8 4.)

Bonopon — »snemeHT u bubnuoreka [HOK
28 poCTOe BEIIIECTRO. https://m.edsoo.ru/ff0d4dd

Haxoxnenue B npupoje 0

busriectie . " bubnmoreka [HOK
pg | HMIHCCIHE - CROMCTRA https://m.edsoo.ru/f0d4dd

Bojiopoaa. Ilpumenenue 0

BOZOpO/A

[TonsiTHE O KHCIOTaX H bubmoreia LOK
30 https://m.edsoo.ru/ff0d50d

COJISIX 2

Cnoco0b1 MOJTyYeHUSI bubnuoreka [HOK
31 BOJIOpO/Ia B https://m.edsoo.ru/ff0d4dd

nabopaTtopuun 0

IIpakTHyeckas padora

Ne 4 10 TEeMe bubnuoreka [HOK
32 «Ilonmyuenue u https://m.edsoo.ru/ff0d4f4

cobupaHue  BOJIOPOJA, 2

HU3YYEHHUE €T0 CBOMCTB)

BBOAHBINI MHCTPYKTAXK bubmorera LOK
33 https://m.edsoo.ru/ff0d542

noTh

€
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e

MouspHblil 00BEM Ta30B.
3akoH ABOraapo

Brrunciaenus — o0BnéMa,
KOJIMYECTBa  BEIIECTBA
34 raza mo ero usBectHomy | 1
KOJIMYECTBY  BEIIECTBA
W1 00bEMY

bubauoreka I[HOK
https://m.edsoo.ru/ff0d55a
0

Breraucnenus  00BEMOB
razoB 10 YpPaBHCHUIO
35 peakiuu  Ha  ocHoBe 1
3aKOHa 00BEMHBIX
OTHOIIICHHUH ra30B

bubanoreka I[HOK
https://m.edsoo.ru/ff0d570
8

Tema 5. Bona. PactBopsbl. Ilonsitue 06 ocHoBanusax(S 4.)

dusznyeckue u bubanorekxa [HOK
36 XUMUYeCKHe  cBoicTBa | 1 https://m.edsoo.ru/ff0d587

BOJIBI a

CocrtaB OCHOBaHMH. bubnuoreka [HOK
37 [TousTue 06| 1 https://m.edsoo.ru/ff0d59e

WHJIMKaTOpax 2

Bona xak pactBoputens.

Haceimessbie "
38 = 1

HCHACBIIMICHHBIC

paCTBODPBHI. MaccoBas

bubnmoreka [HOK
https://m.edsoo.ru/ff0d5b4
0
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https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

TOTst BEIIECTBA B
pacTBope

IIpakTuyeckass padora
Ne S 10 Teme
«lIpurorosnenue

39 pacTBOpPOB c 1
ONPEICIIEHHON MacCOBOM
JIOJIE  PacTBOPEHHOTO
BEILIECTBAY

bubanoreka [HOK
https://m.edsoo.ru/ff0d5eb
a

KonTposabnass pabora

40 Ne2 o teme «Kucnopo.
Bopopoxa. Boma»

bubanoreka I[HOK
https://m.edsoo.ru/ff0d634
2

Tema 6. OCHOBHBIE KJIaCChl HEOPTAaHUY

eckux coeqnnenuii(11 4.)

OKcuUabl: COCTaB, bubnuoreka [HOK
41 KIacCH(pHUKAIHS, 1 https://m.edsoo.ru/ff0d664

HOMEHKJIaTypa e

[Tomyuenue 51

XUMHAUYECKUE  CBOUMCTBA
42 1

KHCIIOTHBIX, OCHOBHBIX H
aM(OTEPHBIX OKCHIOB

bubnmoreka [HOK
https://m.edsoo.ru/ff0d664
e

OcHoBaHU4: COCTaB,
43 KJIaccuUKaIs, 1

HOMEHKJIATypa

bu6anoreka IHOK
https://m.edsoo.ru/ff0d67c
a
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https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

[lonyuenne u bubamnoreka [HOK
44 XHUMHUYECKHE  CBOWMCTBA https://m.edsoo.ru/ff0d67c

OCHOBaHHUM a

Kucnorsr: COCTaB, bubauoreka [HOK
45 KJIacCU(pHUKAIHS, https://m.edsoo.ru/ffOdfee

HOMEHKJIaTypa 2

[lonyuenune u bubamnoreka [HOK
46 XUMUYECKHE  CBOMCTBA https://m.edsoo.ru/ff0dfee

KHUCJIOT 2

Com (cpennne): bubnuorteka [HOK
47 HOMCHIUIATYpa, CHOCOOL! https://m.edsoo.ru/00ad94

HOJIE"IGHI/I}I, XUMHUYECKHE 74

CBOICTBA

IIpakTHyeckas padora

Ne 6. Pemienne

AKCIEPUMEHTAIBHBIX bubamnoreka [HOK
48 3a1au 1o TeME https://m.edsoo.ru/00ad9b

«OcHOBHEBIE KJ1aCCBI /c

HEOPraHUYECKUX

COCTUHCHUI

['enetnueckas CBA3b Eu6morexa LIOK
49 MERLY folactani https://m.edsoo.ru/00ad9a

HeopraHI/IqevCKHx 50

COCTMHCHUI
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50

bu6auorexa [HOK

06006
50 ODIHEHIE VH https://m.edsoo.ru/00ad9c
cucreMatTuil3alis 3HaHUU b2
KonrpoabHas padora
Ne3 o reme "OCHOBHBIE Bu6amoTexa HOK
51 B https://m.edsoo.ru/00ad9e

KJIACChl HEOPTaHUYECKUX
coeTuHeHn"

la

Pasnen 3. Ilepumoaunyeckuii 3akoH u Ilepumonmueckasi cucrema xumu4yeckux 3jemeHtoB /I M. Menneneesa.

CTpOGHI/Ie aTOMOB. XMMHYecKasi CBsI3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKInuu

Tema 7. llepunonnuecknii 3axkoH u Ilepuoanyeckasi cucreMa xuMudeckux 3jiemeHToB . . MengeseeBa. CTpoeHue
atoma (7 4.)

[TepBbie TTOITBITKH

KJ1acCU(pUKAITIT bubnuoreka IHOK
52 XUMHUYECKHX DJIEMEHTOB. https://m.edsoo.ru/00ad9ff

[TonssiTME 0O  Tpymmax a

CXOJHBIX JIEMCHTOB

[lepuoanueckuil 3aK0H U

Hegnoinqecxaﬂ cHCTEMa bubnmorexa LOK
53 https://m.edsoo.ru/00ada5

XUMHYECKHX DJIEMECHTOB 2¢

J1. 1. MenneneeBa =

Mepuoss: — bubnroreka [HOK
54 ’ ’ https://m.edsoo.ru/00ada5

MTOATPYIIITBI

2c
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue aTOMOB. bubnuoTeka [HOK
55 CocTaB aTOMHBIX sIJiEp. https://m.edsoo.ru/00ada3

N3oTornbl 42

CrpoeHue 3JIEKTPOHHBIX

000J10UeK aTOMOB Euamorexa LIOK
56 ICMEHTOB . https://m.edsoo.ru/00ada6

ITepnonnueckou be

CHUCTEMBI 1. . —

Mennaeneena

XapakTepucTuka

XUMHYECKOr0 dJIEMEHTa Er6oTexa LIOK
57 o ero HonoxfeHmO s https://m.edsoo.ru/00ada8

[Tepunoanueckoii

24

CHUCTEME . .

Menneneena

3HayeHue

ITepuonnydeckoro 3akoHa

IJI1 Pa3BUTUA HAYKH U bubamnoreka [HOK
58 MIPAKTUKH. . . https://m.edsoo.ru/00ada9

MenpeneeB — y4EHBIH, 6e

rneaaror u

rpakJaHuH

Tema 8. Xumnueckasi cBsi3b. OKUCIUTETBbHO-BOCCTAHOBUTEIbHbIE peakuu(8 4.+ 2 pe3epBHBIX)
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https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

DIIEKTPOOTPULATEITBHOC

bu6auorexa [HOK

59 Th aTOMOB XMMHUYECKHX https://m.edsoo.ru/00adaab
3JIEMEHTOB 8
Honnas XUMHUYECKast bubamorexa LOK
60 https://m.edsoo.ru/00adac3
CBSI3b 4
KoBanenTHass mosisspHast bubnrotexa HOK
61 https://m.edsoo.ru/00adaab
XUMHYECKAs CBSI3b g
KoBanenTHas bubanoreka I[HOK
62 HETOJIIPHAs XUMHYCCKasI https://m.edsoo.ru/00adaab
CBSI3b 9
bubanorekxa IHOK
63 CreneHn OKUCIEHHUS https://m.edsoo.ru/00adae?
8
OxucauTenbHO- bubnuoteka I[TOK
64 BOCCTAHOBHTEJILHBIE https://m.edsoo.ru/00adb0
peakuuu 76
Oxucreny . bubnunoteka [HOK
65 BOCCTAHOBHTEMM https://m.edsoo.ru/00adb0

76
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

KonTpoabnass pabdora

Ne4 no teme «CtpoeHune bubmorexa LOK
66 1 https://m.edsoo.ru/00adb4
aroMma. XHUMHYECKast
CBSI3b» 86
Pe3epBHbIit YPOK. bubnuoreka [HOK
67 O060011IcHNE u 1 https://m.edsoo.ru/00adb3
cHCTeMaTH3alus 3HaHUU 3C
Pe3epBHbIit YPOK. bubnuoreka [HOK
68 O060061m1eHNE u 1 https://m.edsoo.ru/00ad9c
cHCTeMaTH3alus 3HaHUU b2
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

9 KUIIACC

Ne KosanuyecTrBo yacos HMara JIeKTPOHHBbIC HU(POBBIE
n/ Tema ypoka Bcecer | Konrpoabusl | Ilpakrnyeckn | H3yYeHH o0pa3oBaTe/ibHbIE
I 0 e pabdoThbI e padoThl s pecypchl
[Tepnognueckui
i—?;(;;(;ﬂnquKaﬂ bubanoreka ITOK
1 1 https://m.edsoo.ru/00adb59
cUCTEMa XUMHYECKHX
anemenTo [, . €
MenpeneeBa
3aKOHOMEPHOCTH B
W3MEHECHUM CBOMCTB bubanorekxa [HOK
2 XUMHYECKUX 1 https://m.edsoo.ru/00adb6b
AJIEMEHTOB  MEPBBIX 6
TPEX MEPUOIOB
Kimaccupukanus u
bubnmoreka IHOK
3 HOMEHICIATYPa 1 https://m.edsoo.ru/00adb7e
HEOPraHUYECKUX )
BEIIECTB
Bunsr  xummnueckon
4 CBsI3U u TUIIBI 1 bu6anoreka IHOK
KPUCTAJUTMYECKHAX https://m.edsoo.ru/00adbac6
peLETOK
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Koutponbshasa pabota
Nel 1o TeMe
«IloBTOpEHHE u
yrayoOJieHue 3HaHUui
OCHOBHBIX Pa3/elioB
Kypca 8 kiacca»

Knaccuduxanus
XUMUYECKHUX
peaxkuui 10
Pa3InYHbIM
IpU3HAKAM

bubanoreka [HOK
https://m.edsoo.ru/00adbcb
0

[ToHsTHE O CKOpPOCTH
XUMHUYECKOU
peakuuu. Ilonarue o
TOMOTI'€HHBIX u
reTepOreHHbIX
peaKuusx

bubanorekxa IHOK
https://m.edsoo.ru/00adbe9a

IlonsaTue 0
XUMHYECKOM
PaBHOBECHH.
DaKTOpPHI, BIUSIONINE

Ha CKOpPOCTh
XUMHUYECKOU
peaxiuu u
MOJIOKEHHE

bubanoreka I[HOK
https://m.edsoo.ru/00adc28c

43


https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYCCKOI'O

paBHOBeECHS

OKUCIUTEIBHO-
9 BOCCTAHOBUTECIILHBIC bubnrotexa HOK

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

peakiu

Teopus

JJIEKTPOIUTUYECKOU bubamnoreka [HOK
10 JIACCOLUALUH. https://m.edsoo.ru/00adcd6

CunpHple U cialble 8

AIEKTPOJIUTHI

HNonubie ypaBHEHUS bubnmorexa LOK
11 . https://m.edsoo.ru/00add44

peaxuuii

8

XUMHUYECKHUE

CBOHCTBavKHCHOT u Eu6morexa LIOK
12 OCHoBArHH BUCBeTe https://m.edsoo.ru/00add5d

npeAcTaBiIeHU 00 g

AJIEKTPOTUTUIYECKOU

JTHUCCOILHAITNN

XHl\queCKHe . bubmmoreka I[HOK
13 | cpoucrsa coled B https://m.eds00.ru/00addsb

CBETE
MpeCTaBICHU 00

2
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https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

BJIEKTPOITUTUYECKON

JTACCOILHAIIAHN
Homsie o bubanoreka [HOK
14 . https://m.edsoo.ru/00add9d
TUAPOJIU3E CoJieh 4
O60061eHne u bubnmoreka LHOK
15 CHUCTEMATH3ALIN https://m.edsoo.ru/00addd1
3HAHUU 2
[IpakTrueckas
16 i;izf:}me Ne L bubanoreka ITOK
https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTAIbHBIX
3a71a9»
KontponwsHas pabora
No2 110 TeMe
«DNEKTPOJIUTHYECKA
17 g E{Hccounaum{. bubnuoreka I[HOK
https://m.edsoo.ru/00addecO
XUMHUYECKHUE
peaxiuu B
pacTBopax»
O6mas
18 XapaKkTEePUCTHUKA bubnuoteka [HOK
raJOreHOB. https://m.edsoo.ru/00addfe2
XUMHUYECKHUE
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https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

CBOMCTBA Ha IPUMEPE

xJjopa

XJIOpOBOOPOI.

Consgnass  KHCIHOTa, Eabmiotexa LOK
19 XHMUquCKHe https://m.edsoo.ru/00adel10

CBOICTBA, 4

MOJIy4YCHHUE, -

MPUMEHEHHE

[IpakTrueckas

pabota Ne 2 o teme Eu6morexa 10K
20 «HonyqveHHe https://m.edsoo.ru/00ade34

COJITHOM  KHCJIOTHI, g

V3YUYCHUE e -

CBOMCTBY

Brruucnenus 1o

YPaBHEHIL bubnmnorexa HOK
21 XHMquf o https://m.edsoo.ru/00ade48

peakiun, €ciau OJIMH 3

M3 pPEarcHTOB JaH B -

M30BITKE

O6mas
99 XapaKkTEePUCTHUKA bubnuoteka [HOK

AJICMEHTOB VIA- https://m.edsoo.ru/00ade64a

TPYMIIBI
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https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

23

ANIOTpOIHBIE
MOAU(PUKALIUUA CEPHI.
Haxoxnenue cepbl u
e€ COECIMHEHUW B
IIPUPOJIE.
XUMHYECKHUE
CBOWCTBA CEPBI

bubanoreka [HOK
https://m.edsoo.ru/00ade64a

24

CepoBonopon,
CTpPOCHHE,
duznueckue U
XUMHUYECKHE
CBOMCTBA

bubanoreka [HOK
https://m.edsoo.ru/00ade80
2

25

OKcuabl CEpHI.
Cepnas KHUCJIOTA,
buzndeckue u
XUMHUYECKUE
CBOMCTBA,
IpUMEHEHHE

bubanorekxa IHOK
https://m.edsoo.ru/00adea28

26

XUMHYECKHUE
peaKium, Jexaniie B
OCHOBE
MPOMBIIIJICHHOTO
crocoba TOydeHUs
CEepHOM KHUCJIOTBL.
XUMHYECKOE

bubanoreka I[HOK
https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

3arpsi3HEHNE
OKPYKAIOWIEH CpEbI
COEJIMHEHUSIMU CEPBI

Brruucnenue
MacCOBOM JIOJTH bubnmoreka [HOK
27
BBIXOJAa  TPOJYKTa https://m.edsoo.ru/00adec8a
peakiuu
O6mmas
XapaKTepUCTHKA
3JIEMEHTOB VA-
TPYNIEL. A3oT,
28 pElZHpOCTpaHeHI/Ie B bubamorexa LOK
https://m.edsoo.ru/00adeea6
pUpo/Ie,
buzndeckue u
XUMUYECKHE
CBOMCTBA
AMMHaK, ero
29 f;;f;eeccffe ) bubmioreia HOK
. https://m.edsoo.ru/00adf004
CBOICTBA, IIOJYYCHHE
U IPUMCHECHHE
[IpakTrueckas
30 pabora Ne 3 mo Teme bubmioreia LHOK

«ITonyuenune

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

aMMHAKa, U3Yy4YCHHUE
€r0 CBOMCTB)

A3oTHas kucioTa, eé

31 duznueckue u bubamnoreka [HOK
XAMUYECKHE https://m.edsoo.ru/00adf306
CBOMCTBa
Hcnons3oBanue
HUTPAaTOB U  COJIEH
aMMOHHS B KadyeCTBE

39 ?;:gg:;;g?x bubanorekxa [HOK

https://m.edso0.ru/00adf518
XUMHYECKOE
3arpsi3HEHUE
OKpYKaIoIIeH Cpesl
COEJIMHEHUSIMU a30Ta
docdop. Oxkcun
dochopa (V) wu

33 dbocdhopHas kuciora, bubnmnorexa HOK
busnueckue u https://m.edsoo.ru/00adf68a
XUMUYECKUE
CBOWCTBA, MOJIyYEHHUE
Hcnone3oBanue

34 docharoB B KauecTBe bubnunoteka [HOK

MHUHEPaIbHBIX
ya0OpeHHUI.

https://m.edsoo.ru/00adfc20
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https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

3arpsi3HEHUE
IPUPOAHOM  Cpelbl
docdharamu

35

VYraepon,
pacnpocTpaHeHHe B
npupose,
duznueckue u
XUMHUYECKHE
CBOMCTBA

bubanoreka [HOK
https://m.edsoo.ru/00adfd9c

36

Okcuapl  yriaepona,
ux (¢usnueckue u
XUMHUYECKHE
CBOMCTBA.
OKOIOrHYeCcKue
pOOJIEMBI,
CBSI3aHHBIE c
OKCHJIOM  yIJIepoja
(V)

bubanorekxa IHOK
https://m.edsoo.ru/00adfebe

37

VYroapHag KUCIOTA U
e€ cou

bubanoreka I[HOK
https://m.edso0.ru/00ae006¢

38

[IpakTrueckas
pabora Ne 4 o Teme
"ITonyuenue
YIJIEKUCTIOTO  Trasa.
KauectBenHnas

bu6anoreka IHOK
https://m.edsoo.ru/00ae027¢e
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https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

peakus Ha
KapOoHaT-uoH"

[TepBoHauanbHbIE
TTOHSATHS 00

39 OPraHu4YeCKUX bubnuoreka HOK
BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COEIMHEHUSIX
yrieponaa

40 Kpemnuii wu  ero bubamnoreka [HOK
COC/IMHECHUS https://m.edsoo.ru/00ae080a
[IpakTrueckas
pabota No 5.
Pemenne

41 AKCIIEPUMEHTAIIBHBIX bubnuoreka [HOK
3a/1a4 o TeEME https://m.edsoo.ru/00ae0bf2
«Baxuenmue
HEMETAJUIBI U HUX
COETMHEHUS»
KonTtponwsnas pabota
Ne3 o TEME

42 «Baxueiimne bubmoreia LOK

HEMCTAJIJIbL n nux
COCIUMHCHUA

https://m.edsoo.ru/00ae0el18
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https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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O6mas
XapaKkTEePUCTHUKA
XUMHYCSCKUX
AJICMEHTOB —
METaJIIOB.
Mertamnnueckas
CBSI3b u
MeTaJThdecKast
KpUCTAJUTNYECKAs
peueTKa.
dusnyeckue
CBOMCTBa METAJIIOB

bubanoreka [HOK
https://m.edsoo.ru/00ae103e

44

XUMHUYECKHE
CBOMCTBA METAJIOB.
DIIEKTPOXUMUYECKUM
pAan HANPSHKCHUN
METAaJIJI0B

bubanorekxa IHOK
https://m.edsoo.ru/00ael115
6

45

OO01mue CIIOCOOBI
MOJTy4EeHUS
MetamiaoB. CIniaBHI.
Breraucnenus o
YpaBHEHUAM
XAMHYECKHUX
peaKiun, €ciau OJIUH

bubanoreka I[HOK
https://m.edsoo.ru/00ael115
6
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https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

u3 peareHToB
COJIEP/KUT NPUMECH

IToHsATHE O KOppO3UU

bubanoreka [HOK

46 https://m.edsoo.ru/00ael127
METaJIJIOB 8
bubanoreka [HOK
47 [lea0uHbIe METALIBI https://m.edsoo.ru/00ael4b
2
Oxcuapl u bubanorekxa [HOK
48 THIPOKCHIBI HATPHUS https://m.edsoo.ru/00ael14b
1 KaJaus 2
€JI0YHO3EMEIbHBIC
49 iﬂ:mnnm — KaJIp[IAH U bubmorexa LIOK
. https://m.edsoo.ru/00ae15e8
MarHuu
50 Baxkueiinme bubnmoreka [HOK
COCIUHCHUS KaJbIIHs https://m.edsoo.ru/00ae15e8
O060011eHNEe u
51 CHCTEeMaTH3aIus
3HAHUU
JKéctkocTh BOABI U bubanoreka I[HOK
52 CIIOCOOBI ed https://m.edsoo.ru/00ael188
yCTpaHEHUs 6
53 [IpakTrueckas bubnuoreka [HOK

pabora Ne 6 o Teme

https://m.edsoo.ru/00aelae8
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https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

"XeécTtkocTs BOABI U

METO/IbI e
yCTpaHeHus"
. bubnmoreka [HOK
>4 AmtroMHHil https://m.edsoo.ru/00aelc64
AmMdboTepHbIe
55 CBO§CTB: OKCHIa | bubamorexa LOK
https://m.edsoo.ru/00aelc64
TUAPOKCHUIA
bubanorekxa [HOK
56 Keneso https://m.edsoo.ru/00ae1d8
6
Oxcunsl,
57 TUJIPOKCUZIBI U COJIH bubnuoreka [HOK
xene3a (1) u xenesa https://m.edsoo.ru/00ae35e6
(1
O06001IeHNe u
58 CHCTEMaTH3aIIMs
3HAHUU
[IpakTrueckas
pabora No 7.
59 Penienue bubanoreka I[HOK
AKCIIEPUMEHTATBHBIX https://m.edsoo.ru/00ae3de8

3aJ1a4 o TEME
«Baxnenme
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

MCTAaJIIbL u nux
COCIHUHCHUA

Breruucnenus o
YPaBHEHUSAM
XUMHUYECKUX
peakun, €ciad OJIHNH
U3 PEarcHTOB JIaH B

bubauoreka

11(0)4

60 U30BITKE WIIH https://m.edsoo.ru/00ael75
COAEPKUT TPUMECH. 0
Breraucnenus
MacCOBOM JIOJIN
BBIXOJIa POJIyKTa
peaxkuuu
O0001IEHNE 5
61 CHCTeMaTH3aIus
3HAHUU
KontponsHas pabora
No4 1o TeMe
62 «Baxneimune
METAaJIbI u 170.9
COCITMHCHUS
BemecTna
63 MaTepuaibl B bubnuoteka [HOK
ITOBCETHEBHOM https://m.edsoo.ru/00ae3f50

ZKHN3HH 4YCIIOBCKaA
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

XUMHYECKOC bu6auorekxa LHOK

64 3arpsi3HECHUEC 1 https://m.edsoo.ru/00ae427
OKpYXaIoIIEn Cpeibl 0
Porte RAMIH 5 bubauoreka [HOK

65 petfieri 1 https://m.edsoo.ru/00ae427
9KOJIOTHYCCKUX 0
npoOJeM
PesepBHbii YPOK.

66 O060061meHne nloy bubnmoreka LHOK
CHCTEMAaTH3aIHSI https://m.edsoo.ru/00ae0dOa
3HAHUU
f)?(fg;}:;ze ypOI; bubanorekxa IHOK

67 1 https://m.edsoo.ru/00adb33
CI/ICTel\faTI/ISaIII/I}I c
3HAHUH
Io)?jgjiize ypOI; bubnmoreka IHOK

68 1 https://m.edsoo.ru/00ad9cb
CI/ICTehfaTmauHﬂ 2
3HAHUH

OBIIEE KOJIMYECTBO
YACOB IO | 68
I[TPOI'PAMME
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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YUYEBHO-METOJIMYECKOE OBECNEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Xumus. 8 knacc: yueb. 115 o0iieodpazoBatenbubix yupexaenuii / O.C. 'aGpuensH.
- 3-e u3l., crpeotun. - M.: JIpoda, 2022. - 286 c.

Xumus. kiacc: yueo. s o0ureobpazoBatenbHbix yupexaenuii / O.C. ['abpuensH.
- 3-¢ u3n., crpeotun. - M.: JIpoda, 2022. - 288 c.

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. I'abpuensu O. C., Bockoboitnukosa H. I1., Amykosa A. B. HacronbHast kuura
yuntens. Xumusg. 8 KiI.: Meroguueckoe mocobue. - M.: [poda, 2021.
2. Tabpuensu O. C., SAmykoBa A. B. Terpanp st 1a00paTOpHBIX ONBITOB U
npaktudyeckux pador. 8 k1. K yue6uuky O. C. I'abpuensina «Xumus. 8 kiace». M.:

Hpoda, 2022.
3. Ta6bpuensu, O. C. Meroaudeckoe mocobue k yueOHuky O. C. ['abpuensna
«Xumusa». 8 wmacc / O. C. T'abpuensn. — M. : Jpoda, 2021. — 109.
4. T'abpuensH, O. C. Meroauueckoe nocoome k yueObnmky O. C. 'aGpuensna
«Xumusay. 9 wmacc / O. C. T'abpuensa. — M. : Jlpoda, 2021. — 108.
5. Xumus : Tex"Hojorndeckue kKaptol K yueOHuky O. C. ['abpuensna «Xumus. 8
Kimace» : meroamdeckoe mocooue / JI. M. AcanoBa. — M. : Jlpoda, 2020

6. Xumus : TexHonorudeckue kapTol K yueoHuky O. C. 'abpuensna «Xumus. 9
Kiace» : meroamdeckoe mocobue / JI. M. AcanoBa. — M. : Jlpoda, 2018
7. Xumusa. 8 kin.: KonTponbHbie U mpoBepouHbie padoTel kK yueObHuky O. C.
[Nabpuensna «Xumusd. 8» / O. C. I'abpuensy, [1. H. bepe3kun, A. A. Ymakosa u nip.
- M.: lpoda, 2022. nanHsie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HUHTEPHET

http://www.chemnet.ru T'azera «Xumus» ¥ calT I yuautens «5 way Ha ypok

XUMU D)
http://nim.1september.ru  Enmnas xomnekuus L[OP: IlpeagMerHas KOJUIEKIUs

«XuMus»
http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-Hay4YHbBIC
skcnepuMeHThl: xumusi. Komnekius Poccuiickoro o61ieo0pa3oBaTebHOTO MopTaia
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http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry

http://experiment.edu.ru AJIXUMUK:  caiitr JLIO.  AnukxGepoBoit
http://www alhimik.ru  Bcepoccuiickas oiuMnuaga IIKOJIBHUKOB IO XHMHH
http://chem.rusolymp.ru  OpraHudeckas XuUMUsS: DJICKTPOHHBIH YyYEOHHMK s

CpelHen LIKOJIBI
http://www.chemistry.ssu.samara.ru ~ OCHOBBI XHMHUU: 3JICKTPOHHBIA yUeOHUK
http://www hemi.nsu.ru OTKpBITHII KOJUIEIK: Xumus
http://www.chemistry.ru JIucTaHIMOHHAS  OJMMIHMAZa 110  XMMHH:

TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTeIbHbIA TPOEKT
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http://experiment.edu.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ru/
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OIIHTO, MPOHYMEPOBAHO U CKPEIUIEHO I1€4aThIO
59 7 (M”féffé&»f//co 0P e~ ) nuctoB
JIOJKHOCTE  H.0. JIMpEeKTopa I'BOY
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