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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUHM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBe TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTebHON TpOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus, MPEACTABICHHbBIX
B ®I'OC OOO, a Takxe Ha OcHOBe denepaibHOil padouell MpPOrpamMmel
BOCIIUTAHUS U C YUETOM KOHIEMIUU PEnoiaBaHus yueOHOTo npeaMera « XuMus»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit denepanuu.

[IporpamMmma mo xumuu Ja€T OpeACTaBICHUE O UEAX, OOIeH cTpareruu
oOy4yeHHUsl, BOCHUTAHUA M Pa3BUTHS OOYUYAIONIMXCS CPEACTBAaMH Yy4eOHOIo
npeaMera, YCTaHABIIMBAET o0s13aTesIbHOE npeaAMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpesieieHue €ro Mo KilaccaM W CTPYKTYpHpPOBAaHHUE MO
paznenaM U TeMaM MpOrpaMMbl IO XHUMHH, ONPENENseT KOJWYECTBEHHbIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU CoJiepKaHus, PEKOMEHAYEMYIO
MOCJE0OBATEIbHOCTh ~ M3YYEHUS XUMHUHM C YYETOM  MEXKOPEAMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€M, JIOTMKA  y4eOHOro  MpoIEecca, BO3PACTHBIX
0COOCHHOCTEM OOYYaIOIIMXCs, OMpeaAeiasieT BO3MOXHOCTH TIpeaMeTa IS
peanuzanuu TpeOOBaHUM K pe3yjibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTesbHOM
MpOrpaMMbl Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, a Takke TpeOOBaHUU K
pe3yibTataMm oO0y4YeHHUs XMMUU Ha YPOBHE 1eJel U3yueHUs MPeIMETa U OCHOBHBIX
BHJIOB Yy4€OHO-IO3HABATEIbHOM JEATEIBHOCTH OOYYalolmierocss Mo OCBOCHHUIO
y4eOHOI0 COJIep>KaHMUS.

3HaHUE XUMHHM CIYKUT OCHOBOM s (OPMUPOBAHUS MHUPOBO33PECHUS
oOyyaroierocsi, ero MpeACTaBICHU O MaTepPUAIbHOM €AMHCTBE MHUPA, BAXKHYIO
poJib UTparOT (QopMHUpyeMble XUMHEH MPEICTABICHUS O B3aUMOMPEBPAIICHUSIX
SHEPTUM U 00 HSBOJIOLMHU BEHIECTB B MPUPOJIC, O MYTAX PEIICHUS TI00aTbHBIX
MpoOJIeM YCTOMYMBOTO PAa3BUTHS YEIOBEUECTBA — CBHIPHEBOM, SHEPTETHYECKOM,
MUIIEBON U SKOJIOTUYECKON 0€30MaCHOCTH, MPOOIEM 31PaBOOXPAHECHUSI.

N3yyenune xumuu:

COCOOCTBYET  peaiu3allid  BO3MOXKHOCTEM  JJIi  caMOpa3BUTUS U
dhopMUpOBaHUA KYTbTYPhI IMYHOCTH, €€ 0011l 1 (YHKIIMOHAIBHON TPaMOTHOCTH,

BHOCUT BKJaJ B (POPMHPOBAHUE MBIILICHUS M TBOPUYECKUX CIIOCOOHOCTEH
oOyyYarolmuxcs, HaBBIKOB HX CaMOCTOSITEIbHOM  Y4eOHOU  JeATEeNbHOCTH,
AKCHEPUMEHTAIBHBIX U HCCIEIOBATENbCKUX YMEHUM, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM KM3HHU, TaK U B MIPOPECCUOHATIBHON JIEATENIbHOCTH;

3HAKOMUT CO CHEHU(PUKON HAydHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3TJIsA/Ia HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTU 00 Yy4aIOLIUXCS;



crocoOcTBYeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOU BKJIaJ B IKOJOTHUUECKOE
oOpa3zoBaHue 00y4arOIIUXCS.

JlanHble HampaBlieHHs] B OOYYEHUM XHMHUU OOECIEUYUBAIOTCA CcHEIU(DUKON
colepKaHusl ~ y4eOHOro  MpeaMeTa, KOTOPBhIM  ABJSIETCS  HEeAaroruyecku
aJanTUPOBAHHBIM OTpakeHHEeM 0a30BOM HayKH XMMHUU Ha ONPEACIIEHHOM JTane eé
pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHUE OOYYAIOUIUMUCS CHUCTEMbl NMEPBOHAYAIBHBIX MOHSATUM XHUMHUHU, OCHOB
HEOPraHMYECKOM XUMHHM U HEKOTOPHIX OTACNIBHBIX 3HAYMMBIX [OHSATHM
OPraHUYECKOU XUMHUH.

CtpykTypa coaepkKaHHsl MPOTrpaMMbl MO XUMUHM C(HOPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 moaxona K €€ mzydeHuto. Coaep:kaHUE CKIIAIBIBACTCS W3 CHCTEMBI
MOHSATUN O XMMUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMbI TOHATUIM O XUMUYECKOM
peakiuu. OO0e HTU CHUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl IO MPUHIUIY
MOCJIEI0BATEIbHOTO Pa3BUTHUSI 3HAHUNM Ha OCHOBE TEOPETHUECKUX MPEACTaBICHUM
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YY€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnognueckoro 3akoHa JI. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMMWH,

— YUEHHUSI O CTPOCHUU aTOMa U XUMUUYECKOU CBS3H;

— TpeAcTaBieHUM 00 DSIEKTPOJUTUYECKOM HCCOLMAIMU BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCST HA OCHOBE AMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCA MOCJIEIOBATEIBHO OT OJHOTO
YpOBHS K JpyroMy, BBINOJNHSS (QYHKIUU OOBSICHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS] U TMOJyYeHUs
M3y4aeMbIX BEIECTB.

OcBoeHue TmporpaMMmbl 1O XHMHH  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPECTABJIEHUS] O XUMUYECKON COCTaBIISIONIEH HAYYHOM KapTUHBI MHpPa B JIOTHKE
e€¢ CHUCTeMHOW NpUpPOAbI, IEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO H
MeToJaM TMO3HaHUA B Hayke. V3ydueHue XMMHU TPOUCXOJIUT C MPHUBICUYECHUEM
3HAHUN M3 paHee H3YYCHHBIX YYEOHBIX MpeaMeToB: «OKpyXalomuil MHUp»,
«buonorus. 5-7 knaccel» U «Pusnka. 7 Kiace».

[Ipy wu3ydyeHUM XUMUU TPOUCXOAUT (GOPMUPOBAHUE 3HAHUN OCHOB
XUMUYECKOM HAyKU KakK O0JacTH COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTUYECKOU
NEATeNIbHOCTH 4YeJIOBEKa M KakK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3agadya ydyeOHOro mpeameTa COCTOMT B (POPMUPOBAHMHM CUCTEMbl XHUMHYECKHUX
3HaHUN — BakKHEHIIUX (HaKTOB, MOHITUN, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HAayKH, B



NpUOOIIEHNH K HAayYHBIM METOJaM T[IO3HaHUS NPU HU3YUYCHHH BEIIECTB H
XUMUYECKUX peakiui, B GOPMUPOBAHUU U PA3BUTUU MMO3HABATEIILHBIX YMEHUU U
UX TPUMEHEHHU B YYEOHO-NO3HABATEIbHOW U y4eOHO-UCCIEAOBATEIBCKOM
JEATETbHOCTH, OCBOCHUU MpaBUJ 0Oe€30MacHOro oOpallieHusi C BEIIeCTBAMHU B
IOBCETHEBHOM KU3HU.

[Ipu M3ydYeHUM XUMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30oBaHUs Ba)KHOE
3Ha4YCHHUE MPUOOPETH TaKHe 1IeJIH, KaK:

— (opMupoBaHHE UHTEUIEKTYaJbHO PAa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTHUIO PEIICHUH,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU

—  HampaBlIEHHOCTh OOyYeHUSI Ha CHCTEMaTUYeCKOoe MPUOOIICHUE
oOy4Yaromuxcsa K CaMOCTOSITEIBHON IO3HABATEIbHOM AEATEIbHOCTH, HAYYHBIM
MeToJaM TMO3HaHusA, (POPMHUPYIOIMIMM MOTHBALIMIO U Pa3BUTHUE CHOCOOHOCTEH K
XVMWH,

— o0ecrieyeHrue yCa0BHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOIITUMHUCS
OMbITa Pa3HOOOpPA3HOW JEATETHLHOCTU, TMO3HAHUS U CaMOIIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIECTCHIIMI), WMEIONINX YHHBEPCAIbHOE 3HAYCHHE IS
pPa3IUYHBIX BUJOB JICSITEIHHOCTH;

— (opMupoBanue o00me (YHKIMOHATBLHOM U E€CTECTBEHHO-HAYUYHOU
IPAMOTHOCTH, B TOM 4YHUCJE YMEHUH OOBSCHATH W OICHUBATH SIBJICHUS
OKPY’KaIOIIEr0 MHpA, MCHOJIb3ys 3HAHUS U OIBIT, MOJYYEHHbIE MPU H3yUYCHHUH
XUMUHU, TPUMEHSATh UX MPU pPEHICHUH MNpoOdJieM B TMOBCEIHEBHOM KU3HH H
TPYAOBOM NEATEIBHOCTH;

— ¢opmupoBaHue y O0OyYalOIIMXCS TYMaHUCTUYECKMX OTHOUIICHUH,
NOHUMAaHUSI 1EHHOCTH XHMHUYECKMX 3HAHUM JUIsl BBIPAOOTKH HSKOJIOTMYECKH
1eJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH B IEJSIX
COXpPAaHEHUS CBOETO 3/I0POBbS M OKPYXKAOUIEH NPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMUM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAHMI0O HAa OCHOBE YCBOCHHS OOIIEUENIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpoduiis U HANPaBICHHOCTH JalbHEHIIETro
00y4eHwus.

OO6miee YKCIIO YacoB, OTBEACHHBIX [JIsi H3YYECHHMs] XHMHUU Ha YpPOBHE
OCHOBHOT0 001Iero oOpa3oBanus, cocraiseT 136 gacos: B 8 kitacce — 68 yacos (2
Jaca B HeJeno), B 9 kitacce — 68 yaco (2 waca B Hezielio).



COIEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHayaIbHbIE XUMUYECKHE TOHATHS

[Ipenmer xumun. Ponb XUMHUM B KW3HU 4YEJIOBEKA. XUMHUSA B CUCTEME HaYK.
Tena m BemecTBa. PU3NYECKHME CBOWCTBA BEIIECTB. ATPETATHOE COCTOSIHUE
BeniecTB. [loHATHE O MeTOMax Mo3HaHUS B XUMHUHU. UHCTHIE BEIIECTBA U CMECH.
CnocoObl pazaeneHusi CMecei.

ATOMBI W MOJEKYJbl. XHUMHUYECKHE 3JIEMEHThl. CHMBOJIBI XHUMHUYECKUX
a1eMeHTOB. [IpoCThI€ U CIIOKHBIE BEMIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHUE.

Xumuueckass ¢GopMyna. BaleHTHOCTh aTOMOB XHMMHYECKHX DJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. (OTHOCUTENbHAs aTOMHAsi Macca.
OtHocuTenbHass MOJIEKYJISIpHAsi Macca. MaccoBas J0JIs XUMUYECKOr0 AJIEMEHTa B
COEMHCHUM.

KonnuectBo BemecTtBa. Mok, MonsipHast macca. B3anmMoCBsI3p KOJIMYECTBA,
MacChl M 4YHCJa CTPYKTYPHBIX €IWHMI] BemiecTBa. Pacu€Tel mo ¢opmynam
XUMHUYECKUX COCUHEHHUI.

OU3NYEeCKUE U XUMUYECKUE SIBJICHUA. XUMHUUYECKas PEaKIusa U €€ NMPU3HAKH.
3aKOH COXpaHEHHUs MAacChl BEIIECTB. XHUMHUYeckue ypaBHeHus. Kiaccudukarms
XMMHYECKUX peakiuil (COeAMHEHUS, Pa3I0KEHUS, 3aMCIIICHHsI, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHUMHYECKOH IMOCYJ0M, TIpaBuiIaMu paboThl B J1abOpaTopuu U
npuéMaMu oOpaleHus ¢ J1abopaTopHbIM 00OpPYAOBAaHUEM, U3YyUYECHHE U ONMUCAHUE
(GU3NYECKUX CBOMCTB O0Opa3lOB HEOPraHWYECKUX BEIIECTB, HaOJII0JICHUE
¢busnueckux (IUIaBJIeHHE BOCKa, TasHUE JibJa, pPACTUPAHHE caxapa B CTYIIKE,
KHMIICHHE M KOHJEHCALUsS BOJbI) U XMMHUYECKUX (FOpeHHEe CBEUH, MPOKAJIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOCHCTBIE Mela ¢ KUCIIOTOM) sSIBIICHUM, HAOII0ICHUE U
ONMKMCAaHKME IMPU3HAKOB IMPOTEKAHUS XUMHUYCCKHUX peakiuil (pasiokeHHe caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pas3IoKCHHE THAPOKCH]IA
meau (I1) mpu HarpeBanum, B3auMoecTBHE Keje3a ¢ pactBopom coiu meau (11),
M3ydeHue CcrocoOOB pa3/IeNICHUsT CMECEil: C MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BBIMTAPUBAHKE, JUCTHIUISIMSA, XpoMaTorpadusi, TPoBEICHUE OYMUCTKU MOBaApPEHHOM
coiM, HaOMIOJICHWE W  ONHCAHHE  PE3YyJIbTaTOB  MPOBEJACHHS  OIMBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS MAacChl, CO3JIaHUE MOJEJIEN MOJIEKYJI
(apoCTePKHEBBIX ).

BaxHeiinue npeacTaBuTe M HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopon — snemeHT m mpocrtoe
BemiecTBo. HaxokmeHwe Kuciopoga B MpuUpoje, (PU3MYEcCKHMe M XUMHUYECKHe
cBoiictBa (peakiuu rTopenus). Oxkcunabl. Ilpumenenue xwuciaopoga. CrocoOsl



MOJIyYeHUs KUCIopoja B JabopaTopud U MpOMBIIUIEHHOCTH. Kpyrosopor
KHcIopo/ia B mpupoje. O30H — aJuioTponHas MOAU(pUKALMS KUCIOPOIa.

TennoBoit 3PdheKkT XUMHUYECKOW peakiu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- U SHJOTEPMHUYECKHE pEaKUuH. TOIUIMBO. yrojib M METaH. 3arpsS3HEHUE
BO3/lyXa, yCUJICHHE MapHUKOBOTr0 3P eKTa, pa3pylieHue 030HOBOIO CIIOSI.

Bomopon — »snmemeHT u mpoctoe BemectBo. Haxoxknenue Bomopoaa B
npupojsie, (GU3MYECKHe U XUMUYECKHUE CBOMCTBAa, MPUMEHEHHE, CIIOCOObI
nony4deHusi. Kuciorel u conm.

Mosnsipabliii 006EM ra30B. Pacy€Thl MO0 XMMHUYECKUM YPaBHEHUSM.

duznueckue cBoucTBa BOAbl. Boma kak pactBoputenb. PacTBopsl.
HacelllieHHBIE M HEHACBHIIICHHBIE PACTBOPHI. PAacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 1o7as BeniecTsa B pacTBope. XMMHYECKUE CBOMCTBA BOJAbI. OCHOBAHMUS.
Ponp pacTBOpOB B Npupoae U B )KU3HU 4YeJOBEKa. KpyroBopoT BOJIbI B MPUPOJE.
3arpsi3HeHrEe NpUPOIHBIX BOJ. OXpaHa U OUMCTKA MPUPOIAHBIX BOJ.

Knaccudukanus neoprannueckux coemuHeHui. Oxcunbl. Knaccubuxamms
OKCHJIOB:  coyieoOpasyronie  (OCHOBHBIC, KHCIOTHbIC, aM{(OTEpHbIE) U
HeconeoOpasyromue. HomeHnknatypa okcuaoB. Du3HYECKHUE U XUMUYECKHUE
CBOMCTBA OKCUOB. [loryueHne okcuaos.

OcHoBanusi. Knaccudukanuss oOCHOBaHWM: WIENOYM UM HEPACTBOPUMBIC
ocHoBaHusA. Homenkiarypa ocHoBaHuii. Du3nuecKne U XMMHYECKHE CBOKCTBA
ocHoBaHuU. [lonyyeHne OCHOBaHMIA.

Kucnortel. Knaccudukanus kucinor. Homenknatypa kucior. dusudeckue u
XUMHAYECKHE CBOMCTBAa KHUCIOT. Psn axktuBHoctm MetamuioB H. H. bekerosa.
[Tonmyyenune KucnoT.

Comu. Homenknarypa cojieil. @U3N4YECKUe U XUMHUYECKUE CBOMCTBA COJIEH.
[Tonydenue coueil.

['eHeTnueckas CBsI3b MEXY KJIACCAMH HEOPTAHUYECKUX COCIUHECHUM.

Xumuueckuii IKCnepumennt:

Ka4€CTBEHHOE OMPEAEIIEHNUE COJICPKAHUS KUCIOPO/Ia B BO3yXE, MOTyUEHHUE,
coOupaHue, pacro3HaBaHWE M HW3YUYEHHE CBOWCTB KHUCJIOpOAa, HaOI0AeHUE
B3aHUMOJICICTBUSL BEHIECTB C KHUCIOPOJAOM U YCJIOBHS BO3HUKHOBEHUA U
npeKpanicHuss ropeHus (mokapa), O3HAKOMJIGHHE C 00paslaMd OKCHJIOB H
OMHCAaHUE HUX CBOMCTB, MOJy4YE€HHE, COOMpaHUE, paACIO3HABAHUE U H3yUYCHHE
CBOMCTB Bojopona (ropenue), BlaumomaeicTBue Bomopoga ¢ oxkcuaoM menu (1)
(BO3MOYHO KCIIOJIb30BaHUE BHICOMATECPHAIIOB), HAOJIOICHUE OOpA3IlOB BEIICCTB
KOJUYecTBOM 1 MOJb, HCCIEIOBAaHUE OCOOEHHOCTEW pAaCTBOPEHHUSI BELIECTB C
Pa3IMYHON pPACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEd PaCTBOPEHHOIO BEHIECTBA, B3aWUMOJCHCTBHE BOJBI C METANIAMU
(HatpueM ® KaimbleM) (BO3MOXKHO  HCIIOJIb30BaHHWE  BHJICOMATEPHAIIOR),



UCCleIOBaHUEe O0pa3lloB HEOPraHMYEeCKUX BEIIECTB Pa3JIMUHBIX  KJIACCOB,
HaOII0/ICHUEe U3MEHEHUS! OKPACKU MHIUMKATOPOB B pacTBOpPaxX KHUCJIOT U LIEIOYEH,
u3ydeHue B3ammojericTBus okcuma memu (II) ¢ pacTBopoM cepHOH KHCIIOTHI,
KUCJIOT C METaUlaMH, PEaKUUi HEUTpAIU3aluu, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAaHMWH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3aJady II0 TeMe «BaxHelline Kiacchl HEOPraHWYECKUX
COCIMHEHU M.

Iepuognuecknit 3axkoH u Ilepuogmueckasi cucreMa XUMHYECKHX
jieMeHToB JI. . MengeaeeBa. CrpoeHue aTomoB. XHMMHYECKasi CBSA3b.
OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE PEAKINH

[lepBble MOMBITKM KiIacCU(UKAIMA XUMUYECKHX 3JieMeHTOB. [loHsiTHe o
IPYyINIax CXOAHBIX JJIEMECHTOB (IIEIOYHBIC W IICIOYHO3EMEIbHBIC METaJLTbI,
raJIOTeHbl, HHEPTHBIE T'a3bl). DIIEMEHTHI, KOTOPbIC 00pa3yroT aM(OTEPHBIC OKCH/IBI
Y TUAPOKCUJIBI.

Ilepnonnueckuii 3akoH. [lepuognueckas cucTeMa XMMHUYECKUX JIEMEHTOB /.
N. MenneneeBa.  KopoTkomepuogHas W JUIMHHONEpUOJaHAss  (OPMBI
[Tepnonnueckon cucrembl xumudeckux 3nemeHToB [[. 1. Menaeneesa. [lepnoast
n rpynnbl. DuU3nYecknil CMBICT MOPSAKOBOTO HOMEpPAa, HOMEPOB IIEpHOJA H
IPYNIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX Anep. M3oromnbl. DnekTponsl. CTpoeHue
DJIEKTPOHHBIX ~ 000MOYek aTtomMoB mepBbIX 20 XMMHYECKHMX  DJIEMEHTOB
[lepuonnueckorn cuctemsl JI. M. MenaeneeBa. XapakTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA 10 ero noJioxkenuto B [lepuonnueckoii cucreme 1. . Meneneena.

3aKOHOMEPHOCTH HU3MEHEHUS paJguyca aTOMOB XUMHUUYECKHX JJIEMEHTOB,
METAUIMYECKNX U HEMETAININYECKUX CBOMCTB MO TPYIIIIAM U MIEPHUOJIAM.

3nauenue [lepuoanueckoro 3axkoHa u [lepruoanueckon CUCTEMBI XUMUYECKUX
AJIEMEHTOB Il pa3BUTUS Hayku W npaktuku. J[. WM. MenneneeB — y4€HbIN U
IpaXJIaHUH.

Xumudeckas cBs3b. KoBaneHTHas (HOJSpHAsS W HEMOJSAPHAs) CBS3b.
DIIEKTPOOTPUIATEBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIHATENIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUMU.
[Iponiecchl OKUCIEHHS M BOCCTAHOBICHUS. OKUCIUTENN U BOCCTAHOBUTEIU.

Xumuueckuit IKCnepumenm:

M3yueHHUE OOpa3l0B BEIIECTB METAJIOB M HEMETAUIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHWHKA C PacTBOpPAMU KHCIOT W ILIEJTOYEH, NPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIIMI
(ropeHue, peakiuu pa3IoKEHUs, COCTUHCHUS).

Meosicnpedmemmnule céa3u



Peanuzanmst MeXnpeIMETHBIX CBsI3ed TNpW HM3YyYEeHWHW XUMHH B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCIOJIb30BaHWE KaK OOIUMX €CTECTBEHHO--HAyUYHbBIX
MOHATUH, TAK W MOHSITUM, SBIISIOMINXCS CUCTEMHBIMU ISl OTJACIBHBIX MPEIMETOB
€CTECTBCHHO--HAYYHOT'O [IUKJIA.

OO0mre ecTecTBEHHO--HAYUYHbIE TOHATUSA. HAy4YHbIA (PaKT, TUMOTE3a, TEOpus,
3aKOH, AaHalu3, CHUHTe3, KiIaccupukanus, NEePUOJAUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICITIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepus, aroM, OJJIEKTPOH, MIPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOMNbI, PAAMOAKTUBHOCTh, MOJIEKYJA, AIEKTPUYECKUIN 3apsii, BEUIECTBO, TENO,
00BbEM, arperaTHOE€ COCTOSIHUE BEIECTBA, a3, (PU3UYECKHE BEIMYMHBI, €IUHUIIBI
M3MEpPEHUS, KOCMOC, IUTAaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunTes, Apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHbIE MOPOAIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo H XMMHYECKas peak s

[Tepnoanueckuii 3akoH. [leproanyeckas cucTeMa XUMAYECKUX JIEMEHTOB /.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUH CBOWCTB
XUMHYECKUX DJJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, KaJMs, KaldbLUHUS U HX
COCMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM »3JIeMEHTOB B Ilepuoanueckoii
CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHne BeliecTBa: BHUIBI XMMHYECKOW CBSA3U. THMBI KPUCTATIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHUYECKOU CBA3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COEIMHEHUH, TEHETUYECKAs CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukarus XMMHYECKUX peakiui M0 pa3InIHBIM pHU3HaKaM (IO YUCITy
U COCTaBy YYacTBYIOIIMX B pEAKIMU BEMIECTB, MO TerioBomy 3ddexrty, mo
U3MEHEHHUIO CTETNEHEH OKHUCIECHUS XUMUYECKUX 3JIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTaau3aTtopa). DK30- U SHIOTCPMUUYCCKUE PEAKIIUU, TEPMOXHUMHUYCCKUE
YPaBHEHUS.

[lonsiTue o ckopoctu xumudeckoi peakuuu. llonstue o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusix. [IoHsATHEe O TOMOrE€HHBIX U T€TEPOreHHBIX
peakuusax. Ilonarue o karamuse. [loHsaTre 0 XMMHUUECKOM paBHOBECUU. DAKTOPHI,
BIIMSIOIINE HA CKOPOCTh XHMHUYECKOM pEaKUUM U TMOJOKEHUE XUMHUYECKOIO
paBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMHM,  JJIEKTPOHHBIM  OajaHc
OKHCJIMTEIBbHO-BOCCTAHOBUTEIBLHOM peaxkuuu. CocraBnenue ypaBHEHUU



OKHCJIUTENIbHO--BOCCTAHOBUTENBHBIX pPEAKUUMAd C HCIOJb30BAaHUEM  METOAA
3JIEKTPOHHOTO OajaHca.

Teopust 3MEKTPOIUTUYECKON JUCCOUMAIUN. DIEKTPOIUTHI U HEANEKTPOIIUTHI.
Katnonsl, annonel. MexaHu3M AUCCOLMALMHA BEIIECTB C PA3JIUYHBIMH BHAAMU
xumuyeckoi cBsizu. Crenens aucconuanuu. CUIbHbBIC U CIa0bIe SJIEKTPOTUTHI.

Peakiuiuu noHHoro ooOMeHa. Y cinoBusi MPOTEKAHUS peaKuii HOHHOTO OOMEHa,
MOJHBIE W COKpaulEHHbIE HMOHHBIE ypaBHEHUsA peakuuil. CBOWCTBA KHCIOT,
OCHOBaHMW U cCcOJed B CBeT€ IMPEJACTaBICHUM 00 BIECKTPOITUTUUYECKOU
nucconnanuu. KauecTBeHHbIE peakliuy Ha HOHBI. [IoHsATHE O THApOIN3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIAMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIICCTB — METa/NIOB W HeMeTawioB (rpadura W ajnMasa), CIOXKHBIX BEIIECTB
(xJ7opua HaTpHs), UCCIICOBAHUE 3aBHCHMOCTH CKOPOCTH XHMHUYECKOW peaKInu
OT BO3ACHUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIECAOBAHUE AIEKTPONPOBOJIHOCTH
pacTBOpPOB BEWIECTB, IMpolecca IUCCOLMAIMM KHUCIOT, MIEIOYEed U COJer
(BO3MOXHO  HCIIOJIb30BaHWE BHJCO MaTepHAIOB), TMPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIONIUX ~ MPU3HAKM  MPOTEKAaHMs  peakiuid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajJka, BBIJICICHHE Ta3a, o0Opa3oBaHUE BOJbI), OIIBITOB,
WUTIOCTPUPYIOIIAX ~ MPUMEPBl  OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIX  PEAKIUU
(ropeHue, peakiuu paslIoKCHUs, COCIUHCHHS), PAcIO3HABAHUE HEOPTaHUYCCKUX
BEIIECTB C IIOMOIIBK0 KAYECTBEHHBIX PEAKIHMI HA HOHBI, PEIICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtasiibl 1 MX COeTUHECHUS

OOmiass xapakTepucTuKa TanoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHusi. CTpoeHue u (U3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOoB. XHMHUYECKHE CBOMCTBA Ha [MPUMEPE  XJOpa
(B3aUMOJICHCTBUE C METaUIaMH, HEMETaLIaMH, MIeJIoYaMu). XJIOPOBOIOPO/I.
ComnsdHasi KUCIIOTa, XMMHYECKHE CBOWCTBA, IMOJY4YEHHE, NMpUMEHEHHE. JlelicTBue
XJIOpa W XJIOPOBOJOPOJA HA OpPraHM3M 4YeJIOBeKa. BakHeWiine XJIOpUIbl U HX
HaXO0XJEHUE B IPUPOJIE.

O6mias xapaktepuctuka 3memMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CTerneHu okuciieHusi. CtpoeHue M (PuanuecKkue CBOWCTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U CEPhl. AJIIOTPONHBIE MOJIU(PUKALIMKN KUCIOPOAa
u cepbl. XuMHUueckue cBoiicTBa cepbl. CepoBOOpOJ, cTpoeHue, (U3MYECKue u
XUMHAYECKHE CBOMCTBA. OKCUABI CEPBl KAK MPEICTABUTENIN KHUCIOTHBIX OKCHUIOB.
CepHast kucioTa, (QU3MYCCKHE W XHMHUYSCKHE cBoicTBa (oOmue Kak
NPEJICTaBUTENs Kilacca KHCIOT W crenuudeckue). XWMHUSCKHAE PEakIu,
JeXalMe B OCHOBE MPOMBIIUIEHHOTO cHoco0a TMOJyYEHUsI CEPHOU KHUCIIOTHI.
IIpumenenne cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAA PEAaKIUs Ha



cynbdar-uodH. HaxoxaeHue cepbl M €€ COCAUHEHUN B NPHUPOJE. XUMHYECKOE
3arpsi3HCHUE OKPYXKAroIIeH Cpebl COCTUHCHHMSMH Ccepbl (KUCIOTHBIC JTOXK[IH,
3arpsi3HEHKE BO3JIyXa M BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAICHUS.

OO6mas xapaktepuctuka 31eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTpPOECHUS
aTOMOB, XapaKTEPHbIC CTEINEHU OKUCIEHUs. A30T, pacHpOoCTpaHEHHE B MPUPOJIE,
dbuznyeckre U XuMu4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
du3nYecKre 1 XUMHUYECKUE CBOMCTBA, MojlydeHue u npumenenue. Coiau aMMOHUS,
ux (pU3MYECKHEe U XUMUUYECKUE CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHUSI. A30THas KHUCJIOTa, €€ mojiydeHue, (GU3UYECKHEe U XUMUUYECKHUe
cBoiicTBa (OOmIME Kak TMPEACTABUTENSI Kjacca KHCIOT W CrenupUuIecKue).
Hcnons3oBaHue HUTPATOB M COJIEM aMMOHHUS B KAaueCTBE MHUHEPATbHBIX
yno0opeHuit. XuMHUUeCcKoe 3arps3HEHUE OKPYKAIOLIEH Cpelibl COCTMHEHUSIMU a30Ta
(KUCITOTHBIC JIOKIH, 3arpsS3HEHUE BO3IyXa, MOYBBI M BOJ0EMOB). Docdop,
aJuIoTporiHble Moaudukanuu ¢ocdopa, ¢Gu3MYecKue W XUMHUUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u hochopHas kuciaora, pU3NIECKUE U XMMHUYECKUE CBOMCTBA,
nonyuyeHue. Mcnons3oBanue pocdaToB B KaueCTBE MUHEPAIBHBIX YAOOPEHUH .

O6mas xapaktepucTtuka 3memMeHTOB |V A-rpymnmbl. OcoOEHHOCTH CTPOEHUs
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCICHHUS.  YTIEpoJd,  aJUIOTPOIHBIE
MoauduUKauy, pacupocTpaHEeHUEe B mOpupoae, (puanueckue U XUMUUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupojie. OKcuabl yriepojaa, ux
du3nyeckue W XMMHYECKUE CBOWCTBA, JIEMCTBME Ha JKUBbIE OpPraHU3MBI,
MOJIy4YEHUE W TPUMEHEHHE. DKOJIOTHYECKHE MPOOIEeMbl, CBA3aHHBIE C OKCHUJIOM
yriaepona (IV), rumore3a T7100adbHOrO MOTCIUICHUS KJIMMaTa, MapHUKOBBIN
a¢dexT. YronpHas KuciaoTa U €€ Coiu, uX (HU3NUYECKUEe U XUMHUYECKHE CBOMCTBA,
noixyyeHue W npumeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-HOHHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriepona (MeTaH, 3TaH, 3TWICH, alleTUJICH, dTAHOJ, TNIMIIEPHH, YKCYCHAsI KUCIIOTA).
[TpupomHbIe HWCTOYHUKH YyIIIEBOJIOPOJIOB (yrojb, NPUPOIHBIA Ta3, He()Th),
NPOAYKTHI WX TepepaboTku (OCH3WH), UX pOJIb B OBITY W MPOMBINIICHHOCTH.
[lonsiTe 0 OGMOJIOTMYECKH BAXKHBIX BEIIECTBAX: XKUpPaX, OeNKax, yriieBojax — U Ux
poJIi B KU3HM 4eJIOBeKa. MarepuaibHOE€ E€IUHCTBO OPraHUYEeCKUX U
HEOPTraHUYECKUX COCTMHEHUM.

Kpemuuii, ero @usmyeckue W XUMHYECKHE CBOWCTBA, TOJYYCHHE U
npumenenre. CoeauHeHuss KpeMHus B npupojge. OOmue mnpeactaBieHus o0
okcune kpemuus (IV) u kpemHueBoi kucinote. CHIMKATHI, WX HCIOJb30BAaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxkHelne cTpouTeabHbIE MaTepUalbl: KEpaMHUKa,



CTEKJIO, IIeMEHT, OeToH, kene300eToH. [IpobaeMpl G€30MacHOTO HCIOJb30BaAHUS
CTPOUTENBHBIX MATEPHUAJIOB B IOBCEITHEBHOW KU3HH.

Xumuueckuit IKCnepumenm:

n3ydeHue oOpas3ioB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAKIMM HAa XJIOPUA-UOHBI U HAOIIOJEHUE MPU3HAKOB
UX TPOTEKaHWUs, OMBITHI, OTpaxkaromue (U3NYECKUEe M XUMHUYECKHE CBONCTBA
raJIoreHOB M WX COCIUHCHUH (BO3MOXKHO HCIIOIB30BAHUE BHUICOMATCPHUAIIOB),
O3HAaKOMJICHHE C O0pa3lamMu XJOPHIOB (rajloreHUJIOB), O3HAKOMIICHHUE C
obpasmamu  ceppl W ©€  COCAMHCHHSIMH  (BO3MOXHO  HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB), HAOJIOICHUE TIpollecca OOyTIIMBaHMs caxapa IoJ| ACHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHCJIOTBI, H3Y4YCHUE XUMHUYECKHX CBOWCTB
pa30aBIeHHON CEPHOM KHUCIIOTHI, TPOBEJCHNE KAYECTBEHHOM peakiuu Ha cyibdart-
MOH W HaONIOJIeHUE TMpU3HAKa €€ MPOTEeKaHWs, O3HAKOMIICHHE C (PU3UYECKUMU
CBOMcTBaMH a30Ta, (ochopa W WX COeOUHCHHH (BO3MOXKHO HCIIOIH30BAHHE
BHICOMATEPUAIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yIOOpEHHH, MOIyUYCHHE,
coOupaHue, pacrno3HaBaHWE M H3YyYCHHE CBOWCTB aMMHaKa, IPOBEJICHUE
KAueCTBEHHBIX PeaklMii Ha MOH aMMOHHUS U PocdaT-uOH U U3YUYECHHUE MPU3HAKOB
MX NPOTEKaHUs, B3aUMO/IEICTBUE KOHILIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO VCII0JIb30BAHUE BUJICOMATEPHAJIOB), W3y4YEeHUE MoOJENen
KPUCTAJIUTMYECKUX PEHIETOK anmasa, rpaduta, ¢yiiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJICOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VIIIEM H
YCTPOMCTBOM MPOTHUBOrasa, MoJiydeHUEe, coOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YIJIEKHCJIOTO Ta3a, MPOBEJCHUE KAUEeCTBEHHBIX peakiuil Ha KapOOHAT U
CUJIMKAT-UOHbl W M3YYEHHE IMPU3HAKOB MX MNPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIHMEN CUJIMKATHOW TPOMBIIUICHHOCTH, PEIICHUE JIKCIEPUMEHTAIBHBIX
3a7a4 no TeMe «BakHelme HeMeTaIbl U UX COCTUHECHUS Y.

MeTtajiibl 4 X COeIUHEHUS

OO6mias xapakTEpUCTUKA XUMHUYECKUX AJIIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nojoxeHus B llepuoamyeckoil cucTteMe XuMHuecKux 3ynemMeHTtoB J[. U.
MenaeneeBa u crpoeHust atomoB. CTpoeHue MeTtaiuioB. MeTtamnyeckasl CBsI3b U
METAUIMYECKAs] ~ KPUCTALIMYECKAS  pEIIETKA.  DJIEKTPOXMMHUYECKHU PN
HanpsbkeHnt MetaioB. Ousnueckue U XuMHUUYECKUE CBOKMCTBA MeTalioB. O0mue
crnocoObl TosyyeHus MetaioB. [loHATHE O KOppo3WM METaJIOB, OCHOBHBIE
crocoObl 3ammThl X OT Koppo3uu. CrutaBel (CTalb, YyTyH, JFOPATIOMUHUH,
OpoH3a) M UX MPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[[lenounsie MeTawibl: noyioxkeHue B [lepuoamyeckoil cucreMe XUMUYECKHX
anemeHToB J[. M. MeHneneeBa, CcTpoeHUME HMX aTOMOB, HAXO0XJIECHUE B NPUPOJE.
du3nyeckne U XUMUYECKHE CBOWCTBa (Ha mpumepe HaTpus U Kaiws). OKCUIbI U



TUAPOKCHIBI HATpusa W Kaius. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHEHUM.

[IleoyHO3EMENBbHBIE METAJIBI MAarHuid W KajJblMil: TOJIOKEHHE B
[lepnonnueckon cucreme xumMuieckux 3nemeHToB [[. M. Menaeneesa, cTtpoeHne
MX aTOMOB, HaX0XJIeHUE B Ipupoae. PU3nueckrne 1 XMUMAYECKUE CBOMCTBA MATHUS
U Kanplusa. BaxHeimme coequHeHHs Kanblus (OKCHI, THIPOKCHI, COJIH).
JKEcTKOCTh BOJBI M CIOCOOKI €€ YyCTPaHEHUS.

AnroMuHUN : TOJIO)KEeHUE B [leproanueckoi CHCTEME XUMUYECKUX 3JIEMEHTOB
. N. MenneneeBa, CTpoeHHUE aTtoma, HaxoxkAcHUe B npupojne. Dusnmueckue u
XUMHUYECKHE CBOMCTBA alfOMUHHUA. AM(OTEpHbIE CBOMCTBA OKCHJIA M THAPOKCHIA
AJTFOMUHUS.

Kenezo: nmonoxenue B [leproaudeckoit CUCTEME XMMHUYECKUX 3JIEMEHTOB /.
N. MenngeneeBa, crpoeHWe aroMa, HaxOXACHUE B npuponc. DPusndeckne u
XHUMHYECKUE CBOMCTBA xkene3a. OKCHIbl, ruaApokcuabl U conn xeiesa (11) u xxenesa
(1), ux cocraB, CBOMCTBA U TIOJyUYEHHE.

Xumuueckuit IKCnepumennt:

O3HAKOMJICHHE ¢ oOpa3laMd METaJjloB M CIUIaBOB, HX (U3UYECKUMU
CBOWMCTBaMH, HW3YYCHHE  pE3YJIbTATOB  KOPPO3WHU  METALIOB  (BO3MOXKHO
UCIIOJb30BaHUE BHUJICOMATCPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHIA
KaJbIMsl W HATpUs C BOAOH (BO3MOXHO HCIOJL30BAaHUE BHJICOMATCPHAIIOB),
MCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, MPOILIECCA TOPEHHUS KEJIE€3a B KHUCIOPOAE
(BO3MOXHO  HCIOJB30BAaHUEC  BHJICOMATCPUAIOB), TPHU3HAKOB  IMPOTCKAHMS
KaQYECTBEHHBIX PEAKIU HAa MOHBI. MAarHus, KajablWs, aJIIOMUHHUS, [IMHKA, Keje3a
(1) u xene3a (1), mequ (1), HaOMrOACHUE W ONMCAHUE MTPOIIECCOB OKPAIIMBAHUS
IUIAMEHH HOHAMHM HATpHUs, Kajdusd MW Kajablusd (BO3MOXHO HCIOJb30BaHHE
BUJICOMATEPHUAJIOB), UCCIICIOBaHHE aM(DOTEPHBIX CBOHCTB THIPOKCHIA ATFOMHHUS
Y TUJIPOKCHUA IMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxkHeunmue
METAJUIBI U UX COCTUHEHUSIY.

XuMHS M OKPYKAKIIAs cpeaa

BemecrBa m Mmarepuansl B MOBCEIHEBHOW JXHW3HU 4YEJIOBEKa. be3zomacHoe
UCIIOJIb30BAHUE BEIIECTB U XMUMHUYECKUX peakiui B ObITy. [lepBas momolns mpu
XUMHUYECKHX 0KOTax U OTPABICHUSX.

XUMUYECKOe 3arps3HCHHE OKpYyXKaromied cpenbl (mpeaenbHas JOMyCTHMAast
KOHIICHTpaIus BemecTs, naiee — [1JIK). Poias XuMuu B perieHHH SKOJIOTHYSCKUX
npoOJeM.

Xumuueckuit IKCnepumenm:

u3ydeHrue oO0pa3IoB MaTepHasioB (CTEKJIO, CIUIaBBI METAJUIOB, MOJUMEPHBIC
MaTepUaIbl).

Meoscnpedmemmnule céasu



Peanuzanmst MeXnpenMETHBIX CBs3ed TpW HM3yYeHWHW XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 MCIOJIb30BAHUE KaK OOIIUX €CTEeCTBEHHO-HAaYYHBIX
MOHSATUM, TaK U TOHSATHUM, SIBISIOMINXCS CUCTEMHBIMH JIJIsi OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mMe ecTeCTBEHHO-HAYYHbIC TMOHSATHS: HAy4HbIA (haKT, THUIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, Kilaccuukamus, MEePUOJAUYHOCTb, HAOIIOJCHUE,
AKCHEPUMEHT, MOJIETIMPOBAHUE, HU3MEPEHUE, MOJIeb, SBICHHUE, MAPHUKOBBIN
3¢ dexT, TeXHOIOTHsI, MAaTEPHUATIBI.

dusnka: marepus, aToM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIBI, PaJUOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUM 3apsj, MPOBOJAHUKH,
MOJYNIPOBOAHUKH, JTUANCKTPUKH, (POTOANEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoO€ COCTOSTHHE BEIIeCTBa, T'a3, pacTBOP, pACTBOPUMOCTH, KpUCTATUTMYECKasI
peméTka, CriaBbl, (U3UYECKHE BEIUYUHBI, CAMHUIBI U3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: ¢dorocunTe3, nbixaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAJIbHbBIC
yA0OpEHUsI, MUKPORJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIE MOPOIHI,
MOJIE3HBIE UCKOIMAEMbI€, TOILIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yNbTaThl OCBOEHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHusl JOCTUTAIOTCd B XOJ€ OOyYeHHS XMMHUU B €JAMHCTBE Y4YEOHOU U
BOCIIUTATENILHOU JESATEIBHOCTU B COOTBETCTBHUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JIyXOBHO-HPABCTBEHHBIMU I[EHHOCTSMH, MPUHATHIMU B
oOllecTBe MpaBWJIaMM W HOPMaMHM TOBEJEHHMS U CHOCOOCTBYIOT IpolleccaM
CaMOIO3HAHMS, CAMOPA3BUTHUS U COLMATIU3AIIUN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBATBHCS CHUCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAUA U
pacuIMpeHue onbITa ICSITENLHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCITUTAHUS

IIEHHOCTHOT'O OTHOIIEHUS! K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HaydyHOMY HAcJeJWI0, MOHUMAaHUA 3HAUYCHUS XUMUYECKOM HAyKU B KU3ZHU
COBPEMEHHOI0 00IlleCTBa, CIOCOOHOCTH BJIAAETh JIOCTOBEPHON HHpOpMaIuein o
MEPEJOBBIX JOCTHKEHUAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOM XHUMMH,
3aMHTEPECOBAHHOCTU B HAYUYHBIX 3HAHUSX 00 YCTPONCTBE MUpa U OOIECTBA;

2) TPa’KIAHCKOTO0 BOCTTHTAHUS .

MpEACTaBICHUS O COIUAIbHBIX HOpPMax U MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUM B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCIIEe0BAaTENbCKOM, TBOPUECKOM M Jpyrux  BUJAX
JESTETbHOCTH, TOTOBHOCTH K pPa3sHOOOpPa3HOM COBMECTHOM JEATENbHOCTH MpPH
BBITIOJIHEHUU YYEOHBIX, T[O3HABATENIbHBIX 3a/a4, BBHIMOJIHEHUU XUMHUYECKUX
AKCIEPUMEHTOB, CO3/IAHUM YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
M B3aUMOINOMOINM B TMpolecce 3TOW ydyeOHOW JesATETbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMOBEJACHUE U TIOCTYNKM CBOMX TOBapHUIIel C TMO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 TO3HAHUS

MHUPOBO33PEHUYECKHUE MPEJCTABICHUSI O BEIIECTBE M XUMHUUYECKOM peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO PAa3BUTHS HAYKH M COCTABIISIOLINE
OCHOBY JUIsl TOHUMAHUSI CYUIHOCTH HAay4HOM KapTUHBI MHpA, NPEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUA MPUPOAbI, B3aUMOCBS3SIX 4YEJIOBEKA C
MPUPOJTHOMN CPEZION, O POJIM XMMHUU B TO3HAHUHU STHX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHBBI, HAMPABJICHHbIC HA MOJYyYEHHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOJUMBIE i1 OOBSICHEHHMS HAOIIOJAaeMBIX IMPOIIECCOB U SBICHUH,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOM KYJIbTYphbl, B TOM 4YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl € Y4eOHBIMM TEKCTaMH, CIPABOYHOMN



JTUTEpPaTypor, JAOCTYNHBIMU TEXHUYECKUMHU CpPEACTBAMU HH(YOPMAIIMOHHBIX
TEXHOJIOTUH,

WHTEpeC K OOYYEeHHMI0O M TIO3HAHHWIO, JIOO0O03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMoOOpa3oBaHUIO, TMPOEKTHOM H  HUCCIEAOBATEIBCKOM
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpPaBICHHOCTH M YPOBHSI OOy4YeHUS B
JaJIbHEHIIEeM,

4) popMupoBaHUsI KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 3J0pPOBBIH 00pa3 *W3HU, OCO3HAHHME MOCIEICTBUN U
HETPUSATHE BPEAHBIX MPUBBIUCK (YIMOTPEOJICHUS alIKOTOJIsI, HAPKOTUKOB, KYPCHHS),
HEOOXOJUMOCTU COOJIIOACHUSI TpaBWJl OE€30MACHOCTH TMpU OOpaIlllEHHH C
XUMHUYECKUMU BEIIECTBAMU B OBITY U peasIbHOM KU3HU;

5) Tpy/10BOTr0 BOCIIUTAHUS :

MHTEpEC K MPAKTUYECKOMY U3YyUEeHHIO npodeccuit u Tpyaa pa3IinuyHOro poja,
YBOKEHHE K TPYAYy M pe3yibTaTaM TPYAOBOM AESITEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHMs] MPEIMETHBIX 3HAHUW MO XUMHHU, OCO3HAHHBIM BBHIOOD
WHJIMBUIYaJbHON TPACKTOPUHU MPOJOJKEHUST 00pa30BaHUS C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEMH,
YCIEIIHOW MpOo(PeCCHOHANBHON AEATETbHOCTH M PA3BUTHS HEOOXOIMMBIX YMEHHH,
TOTOBHOCTb a/IalITUPOBATHCS B MPodeCcCUOHANBHOU cpefie;

6) 3K0JOrH4eCKOTro BOCTIUTAHMS :

AKOJIOTUYECKHU 11e7Iec000pa3HOEe OTHOIIEHHE K MPUPOJE KaK HCTOUHUKY
KU3HU Ha 3emlie, OCHOBE €€ CYIIeCTBOBAaHUS, IOHUMAHUE IIEHHOCTH 3JI0POBOTO U
O0e3zomacHoro oOpa3a JKH3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3NYECKOMY M TICUXHWYECKOMY 3/I0POBBIO, OCO3HAHUE ILIEHHOCTH COOIOJEHUS
MpaBuUJl 0€30MACHOTO MOBEJCHHUS MPU PadOTE C BEUIECTBAMHU, a TAK)KE B CUTyalUsX,
YTPOKAIOMINUX 3[I0POBBIO U )KU3HU JIO/ICH;

CIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJy4YaeMble MPU U3YYECHUU XUMHH, HJIS
pelieHus 3a/1a4, CBSI3aHHbIX C OKPY’KaIOIIeH TPUPOIHON Cpeioi, A MOBBIIICHUS
YPOBHSI  HKOJOTUYECKON  KyJbTYpbl, OCO3HAHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUUECKUX MPOOJIeM W IMyTed WX PEeLICHUs MOCPEICTBOM METOJOB XHUMHH,
AKOJIOTUYECKOTO MBIIUICHUSI, YMEHUSI PYKOBOJICTBOBAaTHCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJILHOW MPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeTampeAMETHBIX pE3yJIbTATOB BBIACISIIOT 3HAYUMBIE IS
(GbopMUPOBaHUS MHUPOBO33pEHUSI  OOICHAYYHBIE TIOHATHSA (3aKOH, Teopwus,
NPHUHIUII, TUTIOTE3a, (PaKT, cHcTeMa, MPOIeCC, SKCIEPUMEHT U JIPYroe.), KOTOpbie
UCIIOIB3YIOTCSI B €CTECTBEHHO-HAyYHBIX Y4YEOHBIX MpEeAMETaX W IMO3BOJIAIOT Ha
OCHOBE 3HAHMI U3 ATUX MPEeAMETOB (POPMHUPOBATH MPEJCTABICHUE O IEJIOCTHOU



HAy4YHOW KapTHHE MHUpA, U YHUBEpCaJIbHbIC yueOHbIC JeHCTBUS (T03HABATEIbHbIC,
KOMMYHHUKATHBHBIC, PETYJIATHBHBIC), KOTOpBIE OOecleynBaloT (GopMHUpOBAHHUEC
TOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO M OCYHIECTBICHUIO YYEOHOM
JESATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Bba3oBble 1oruveckue qelcTBUS:

YMEHHUS HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MNPU OCBOCHUU
3HAHWH. PACKPBIBATh CMBIC XMMHUYCCKHUX MOHATHN (BBLACIATH WX XapaKTEPHBIC
NPU3HAKYW, YCTAHABIUBATH B3aUMOCBSI3b C JPYTUMH TMOHSITHSIMH), HCIOIH30BAThH
MOHATHUA JUIsI OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BHIOMpPATh OCHOBAHUS U
KpUTEPUU JUISl KJIAacCU(PUKAIMM XUMHUYECKUX BEHIECTB U XMUMHUYECKHX PEaKIIHil,
YCTaHaBJIUBaTh MPUUYMHHO-CJICACTBEHHBIC CBSI3U MEXAY OOBEKTaMU H3YUCHHS,
CTPOWTD JIOTUYCCKUE PACCYKICHUS (MHIAYKTHBHBIC, JACIYKTUBHBIC, IO aHAIOTHH),
JIeaTh BBIBOJBI U 3aKIIIOUCHHUS ;

YMEHHE TIPUMEHATh B TpoIllecce IO3HaHWS TOHATHA (IPEIMETHBIE W
METarpeMETHBIC), CHMBOJIMYCCKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3yeMbIE B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMHUU MOJICIIbHBIC MPEICTABICHUS —
XAMHAYCCKUN 3HAK (CHMBOJI 3JIeMEHTa), XHMHYecKas (opMmysia W ypaBHEHHUEC
XUMUYECKOW peaKkIuu — MpHU PEIICHUU y4eOHO-MO3HABATENbHBIX 33/1ad, C YU4ETOM
ATUX MOJEIbHBIX NPEACTABICHUN BBISBIATh U XAPAKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKU U3YYaE€MbIX O0OBEKTOB — XMMUYECKUX BEILIECTB U XUMUUYECKUX PEaKIUH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHbIE CBSI3U U
MPOTUBOPEUHUS B U3YyUAEMbIX MPOLIECCAX U ABICHUSX.

Ba3oBble ucciienoBarejibckme 1eiicTBUS

YMEHHE UCIOJIb30BaTh IMOCTABICHHBIE BOIMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI Il (OPMUpPOBAHUSI TUMOTE3BI IO
MPOBEPKE MPABIWIHLHOCTH BBICKAa3bIBAEMbIX CYKJICHHUM;

NpUOOpETEeHHE OMbITa MO IUIAHUPOBAHUIO, OPraHU3alMU M MPOBEICHUIO
YUYCHUYECKUX OJKCIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOJOM IpoIllecca,
CaMOCTOSITEIbHO MPOTHO3UPOBATH €r0 pe3yibTar, GopMyaupoBaTh 00OOIICHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIAEIOBAHUS, COCTABISTh OTUET
0 MpojeNaHHOM padoTe.

Pab6ora ¢ unpopmaumei:

yMEHUE BbIOUpATh, aHAIMU3UPOBATH W HWHTEPIPETUPOBATh HH(POPMALIHIO
pa3UYHBIX BUAOB U (OPM MpEACTABICHHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIApHAs JIUTEpaTypa XUMHUYECKOTO COJIepXaHus, CIPABOYHBIC
nocobust, pecypcbl MHTepHeTa), KPUTHYCCKH OICHUBATh MPOTUBOPCYUBYIO H
HEJIOCTOBEPHYIO MH(OpMaIINIO;



yMEHHE MPUMEHSATHh Pa3IMYHbIe METOJIbI U 3aMpOChl MPU MOUCKE U OTOOpE
uHpOpMalMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JUISl BBIMOJHEHUS
y4eOHBIX M MO3HABATENIbHBIX 3a]]a4 ONPEENEHHOIO TUIA, MPUOOPETEHUE OMbITA B
0o0JlacTH  UCMOJB30BaHUA HH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIb30BAHUS PA3TUUHBIX ITOUCKOBBIX CUCTEM,
CaMOCTOSITEILHO BBIOUPATh ONTUMANbHYIO (OpMY Mpe/cTaBieHus UHGOpMaALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJladyd  HECIO0XHBIMU CXEMaMHu, JuarpaMMmamu,
apyrumu popMamu rpaduku U UX KOMOMHAITUSAMU;

YyMEHHE HCIOJIb30BaTh M aHaJu3UpoBaTh B Ipolecce ydyeOHOU U
UCCIIEIOBATEIBCKOM JIESITEIbHOCTH MH(OPMALMIO O BIUSHUM MPOMBIIUICHHOCTH,
CEIBCKOr0 XO3SMCTBa W TPAHCIOPTAa HA COCTOSIHUE OKpYKarouled MpPUPOIHOU
CpeJibl.

KoMMmyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHble HeiiCTBUA

YMEHHS 3aJlaBaTh BOMpOCHl (B Xxojae auamora W (MiIH) JUCKYCCHH) TIO
CyLIECTBY  OOCyXkJaeMol  TeMbl, (QOpPMYJIUpPOBATH CBOM  MPEHJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHHUS MPETI0KEHHOM 3a/1a4u;

YMEHUS  MPEJCTaBISITh  MOJYYEHHbIE  pe3yJibTaThl  IO3HABAaTEIbHOU
JEATEIbHOCTH B YCTHBIX U TIUMCBMEHHBIX TEKCTaX;, JeNiaThb MPE3eHTALUI0
pe3yJabTaTOB BBITOJIHEHUS XUMHYECKOTO 3KCIepuMeHTa (JIabopaTOPHOTO OIIBITA,
71a00paTOPHOM PabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUCOHOTO IPOCKTA);

yMEHUS Yy4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEILHOM W HCCIEOBATEIbCKON  JEATENbHOCTH TMPU  PELICHUHU
BO3HHUKAIONIUX NPOOJEeM Ha OCHOBE y4ETa OOIIMX HHTEPECOB U COIIACOBAHUS
no3uruii (00CyXIeHHUsI, OOMEH MHECHHSMHU, «MO3TOBBIC IITYPMBI», KOOPIUHAIUSI
COBMECTHBIX JICCTBUI, OMNpeJerIeHue KpUTEpUEeB IO OILEHKE KadyecTBa
BBITIOJTHCHHOM paOOThI U APYyTHE).

PeryasiTuBHbIe YHUBEPCcAJbHbIE yUeOHbIE 1eiCTBUS:

YMEHUE CAMOCTOSITEIBHO OMNPEENATh LEeNN JACSITEIbHOCTH, IUIAaHUPOBATD,
OCYUIECTBIISITh, KOHTPOJIUPOBATh U NPH HEOOXOJAUMOCTH KOPPEKTHUPOBATH CBOIO
NeATeNbHOCTDh, BhIOUpaTh Hanbosee 3(hPeKTUBHBIE CIOCOOBI PEIICHUST YUeOHbIX U
MO3HABATENBHBIX 337]a4, CaMOCTOSITEIbHO COCTAaBIATh WJIM KOPPEKTUPOBATH
MPEIJIOKEHHBIA AJITOPUTM JICMCTBUM TMPH BBIIOJIHEHUM 33aJaHUNA C Y4ETOM
MOJIyYEHHs HOBBIX 3HAHUI 00 M3yyaeMbIX OOBEKTaX — BEIECTBAX M PEaKIUsiX,
OLICHUBAaTh COOTBETCTBHUE IMOJYYEHHOTO pe3ysibTaTa 3asBICHHOW II€JH, YMEHHE
UCIIOIb30BaTh U aHATU3UPOBATH KOHTEKCTHI, IIPe/1jiaraéMble B YCIOBUU 3a/1aHUIA.

HNPEIMETHBLIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX PE3yJAbTATOB IO OCBOCHUIO 0053aTEIBHOTO
COJIep>KaHMsl, YCTAaHOBJIEHHOTO JaHHON (enepanbHOl paboueld MporpamMmoi,
BBIJICJISIIOT. OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUM, crermuduyeckue UIsI MOpeAMETHOM 00JacTd  «XHUMUS», BHUIBI
NEATENBHOCTA [0  MOJYYEHHIO HOBOIO  3HAHUA, €ro  HHTEPHPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYAIUAX .

K xonIy oOyuenus B 8 Kj1acce mpeIMeTHBIE Pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUN

e pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHUW: aTOM, MOJIEKYJa,
XUMHAYECKHM 3JIEMEHT, IMPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECH
(omHOPOHAS ¥ HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIApHas Macca,
MaccoBasi J10JIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEICHb
OKHUCJICHHUS, XMMHYECKas peakius, KiacCUuPUKalMs peakiuil: peakiuu
COCIUHEHMS, PEAKIHH PA3JIOKEHUS, PEAKUUH 3aMEUICHUS, PEaKUuU
oOMeHa, 3K30- U PHJA0TEPMUUYECKUE PEAKIINH, TEIUIOBOU 3(DPeKT peakiuu,
AIpO aToMa, BJIEKTPOHHBIM CcJOM aToma, aTOMHasi OpOWTalb, pPaaAUYC
aToMa, XMMHUYECKAasl CBA3b, MOJSAPHAS W HEMOJSAPHAS KOBAJICHTHAs CBSA3b,
VWOHHAs CBSI3b, MOH, KaTHOH, aHHWOH, PacTBOp, MACCOBAasl JOJISI BELIECTBA
(MIpoLIEHTHAs! KOHIICHTpPAIIWsI) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHYECKHX TMOHATHA U
MPUMEHSTh 3TH NOHATHS [IPU OMMCAHWUHU BEIIECTB U UX MPEBPAIICHUN;

e HCHOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY [IJIi COCTaBJieHUsA (GoOpMyl
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIINN;

e OIpEJeisITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENECHb  OKHWCIEHUS  DJIEMEHTOB B  OWHAPHBIX  COEJUHEHHUSIX,
MPUHAJIEKHOCTh BELIECTB K OINPEAEIEHHOMY KJIAcCy COCAUHEHUU IO
dopmynam, BHJI XUMHYECKOW CBsi3M (KOBaJICGHTHAss W WOHHAs) B
HEOPraHUYECKUX COCIUHECHUSAX;

e packpeiBaTh cMmbiCcH llepmommueckoro 3akona J[. WU. Menpgeneena:
JEMOHCTPUPOBATh IOHWMAHUE TMEPHUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHAYECKHUX 3JIEMEHTOB OT HMX MOJIoKeHUs B llepumommyeckoil cucreme,
3aKOHOB COXPAHEHHUsS MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUs, 3aKOHa ABOTraapo;

e OMNWCHIBATHh U XapakTepuszoBaTh TabnumuHyro Gopmy Ilepuoanyeckoit
CUCTEMbl XUMHUYECKHX JJIEMEHTOB: pa3jIMyaTh IOHATUS «TJIABHAd
noarpymma (A-rpymma)» u «nodounas moarpymnmna (b-rpymma)», mansie u
OOJbIIME TMEePUOJbl, COOTHOCUTH OOO3HAYEHHUS, KOTOpPbIE HUMEIOTCS B
tabnune «llepuonmueckas cucrema xumudeckux osjgementoB /[l .
MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB



XHUMHAYECKUX IJIEMEHTOB (COCTaB M 3apsi sAapa, oOIIee YUCIo ICKTPOHOB
U pacIpeieIICHUE UX 110 3JICKTPOHHBIM CJIOSIM);

KJIacCU(UIIUPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHUYECKHUE BEIEeCTBA,
XAMHYECKUE peakinuu (1o YHUCIy W COCTaBY Y4YacTBYIOIIUX B PEaKIUU
BEIICCTB, MO TEIIOBOMY 3D (deKTy);

XapakTepu30BaTh (ONMUCHIBATH) OOIIME XMMHYCCKHE CBOMCTBA BEINECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXKasi OMUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUSI XUMHUYECKUX TNpEeBpalleHUd B
Pa3IUYHBIX YCIOBUSIX;

BBIYUCIISITh  OTHOCUTEIBHYIO MOJEKYJSPHYIO U  MOJSIPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO JOJIO XMMHUYECKOTO »dJieMeHTa 1o Qopmyre
COCIMHEHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PaCUEThI
M0 YPAaBHEHUIO XUMHUUYECKOUN peakinu;

MPUMEHSTh OCHOBHBIE OINEpAllMy MBICIUTEIBHON JIESITEIIbHOCTH — aHAIINU3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTEeMaTU3aluio, Kiaccu]ukaluio,
BBISIBIICHUE MPUYUHHO--CJICJACTBEHHBIX CBSI3€H — JJISI M3Y4YEHUSI CBOWCTB
BEIIECTB W XHWMHYECKHUX pEaKIUH, eCTEeCTBEHHO-HAYUYHbIE METO]IbI
MO3HAHUS — HAONIOJIEHUWEe, U3MEPEHHUE, MOJEIUPOBAHUE, HKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

ClieIoBaTh  MpaBWJIaM  MOJIb30BaHMS ~ XUMHUYECKOM  MOCyAOH U
7abopaTopHBIM 00OpYJOBaHMEM, a TakXKe NpaBujIaM oOpalieHuss ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSAMH IO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB MO TMOJYYEHUI0O U COOUPAHUIO
ra3o00pa3HbIX BemecTB (BOAOpPOJa ¥ KHCIOpPOJa), IPUTOTOBICHHUIO
PacTBOPOB C OMNPEIEIEHHON MAacCOBOM JOJIEH pAacTBOPEHHOIO BEIIECTBA,
IJIaHUPOBaTh M MPOBOJAUTH  XUMHUUYECKHE  OKCIEPUMEHTBHI IO
pPacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIBIO HHANKATOPOB
(;maxmyc, peHondranenH, METUIOPAHXK U IPYTHUE).

K xoniy oOyuenus B 9 kj1acce mpeaMeTHbBIE Pe3yIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUMN :

PacKpbIBaThb CMBIC OCHOBHBIX XHMHUYECKHX MOHATHUH. XUMHYECKUI
AJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJI0KHO€ BEIIECTBO, BAJECHTHOCTh, 3JIEKTPOOTPHUIATEIBHOCTh, CTENECHb
OKHCIICHHUSI, XMMUYECKasi peakiusi, XMMUYECKasl CBS3b, TEIUIOBOM 3(PdeKT
peakiuu,  MOJib, MOJSIpHBIA  O00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, 3JEKTPOJIUTUYECKAs IOUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTajau3aTrop, XHUMHYECKO€ paBHOBecHe, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE pPEaKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAHOBJICHHE,
aJyIoTponus, aM(pOTepHOCTh, XMUMHUYECKasi CBI3b (KOBaJCHTHAs, MOHHAs,
METAJIMYeCKas ), KpHUCTAUIMYeCKas pemeéTka, KOpPpO3Us METaJlIOB,
CIUIaBbl, CKOPOCTh XHWMHUYECKON pPEaKUuu, NPEAeIbHO JIOMyCTUMAs
koHneHntpauus [1/IK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHYECKHX TMOHSITUA U
MPUMEHSATH 3TH NMOHATHS MIPU ONUCAHUU BEILIECTB U UX MPEBPALICHUN;
UCIIOIb30BATh XUMUUYECKYI0 CHMBOJUKY JJIsI COCTaBlieHHs (opMyin
BEIIIECTB U YPABHEHUN XUMUYECKHUX PEAKIINM;

ONPEAEIATh BAJIECHTHOCTh U CTEIIEHb OKUCIEHUSI XUMUUECKUX 3JIEMEHTOB B
COCMHEHUSAX PA3JIUYHOIO COCTAaBa, MPHUHAJIEKHOCTh BEIIECTB K
OMpEeNeNIEHHOMY KJIacCy COeQUMHEHU mo ¢dopmysiaMm, BUJ XUMHUUYECKOMN
cBsi3u (KOBQJICHTHAs, WOHHAs, METAUIMYCCKasi) B HEOPTraHUYCCKHX
COCIMHEHUSX, 3aps] MOHA MO XUMHYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAX HEOPTAHUYECKUX COCIUHEHUW, TUIl KPUCTAIUNIMYECKOU
PEETKN KOHKPETHOT'O BELIECTBA,;

packpeiBaTh cMmbica Ilepuonmueckoro 3akona J[. WM. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro MOHUMAHHUE. OIKUCHIBATh M XapaKTEPU30BaATh
tabnuunyo ¢opmy llepronnueckoil cUCTEMbl XUMUYECKHX SJIEMEHTOB!:
pa3nuuaTh TOHATHS «rjaBHas moarpymnmna (A-rpymma)» u  «moOodHas
noarpynmna (b-rpymma)», Manble ¥ OOJBIIME MEPHOABI, COOTHOCHUTH
0003HaYCHMS, KOTOpbIE MMEIOTCA B TMEPUOJUYECKONW Tabmuie, ¢
YUCIIOBBIMM  XapaKTEPUCTUKAMH  CTPOEHHSI  aTOMOB  XUMHYECKHX
2JIeMEHTOB (COCTaB | 3apsj sAApa, OOIIee YHCIO JJICKTPOHOB U
pacmpeselieHue HX I1I0 JJICKTPOHHBIM  CJIOsAM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHU CBOWMCTB JJIEMEHTOB M UX COCIUHEHHUU B
npeaenax MaJiblX MEPUOJOB U TIaBHBIX MOATPYHIT ¢ YYETOM CTPOCHUS MX
aTOMOB;

KJIacCU(UIIUPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTraHUYECKUE BEIECTBa,
XHUMHYECKUE peaknuu (M0 YUCIIy W COCTaBY YYacTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3(P(EKTy, MO0 U3MEHEHHUIO CTENEHEW OKHCICHUS
XAUMHYECKUX IICMCHTOR);

XapaKTepHu30BaTh (OMHCHIBATH) OOIIHME W CHEHH(PUUSCKHE XHUMHUYCCKUE
CBOWMCTBA TMPOCTBIX M CIOXKHBIX BEUIECTB, IMOJITBEPXKAAs OIMNHCAHUE
MpUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUH;

COCTaBJISITh YPABHEHHUSI AJEKTPOJUTHYECKOM JUCCOUMALMUA  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO



oOMeHa, ypaBHEHHUS peaKlUHil, TOATBEPKAAIOUIUX CYIIECTBOBAHUE
T€HETUYECKON CBSI3M MEXKIY BEIIECTBAMHU PA3JIMUHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUi
MOCPEACTBOM COCTaBJIEHUS SJIEKTPOHHOIO OallaHca 3TUX PEaKIIi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOXKHOCTH NPOTEKAHMUSI XUMHUUYECKUX TMPEBPAIICHUN B pa3IUYHBIX
YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYJSPHYIO U MOJSPHYIO MAacChl
BEILIECTB, MAaCCOBYIO JOJIIO XHUMHUYECKOTO JJeMEHTa 1o Qopmyie
COEIMHEHUs, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUEThHI
M0 YPAaBHEHUIO XUMHUUYECKOUN peakiny;

coOmoaTh  MpaBWiIa  MOJIB30BAHUS ~ XMMHYECKOM  MOCynoll U
nabopaTopHBIM  O0OpYJOBAaHHEM, a TaKXke TMpaBuia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSAMHU TIO BBHIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX ONBITOB MO TMOJY4YEHUI0O U COOUPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U yIIICKUCIIOTO Ta3a);

MPOBOJUTH  PEAaKIUU, MOJATBEPKIAIOIINE  KAueCTBEHHBIM  COCTaB
pPa3IUYHBIX BELIECTB. PACllO3HABATh OMBITHBIM MYTEM XJIOPUI-, OpoMUA-,
uoaua-, kapoonar-, ¢ocdar-, cuiukar-, Ccyiab(aT-, THAPOKCHA-HOHHI,
KaTHOHBl aMMOHHUSI U MOHBI M3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPAX HEOPTraHUYECKUX BEILIECTB,;

MPUMEHSATh OCHOBHBIE ONEPAIllMU MBICIUTEIBHON JIESITEIIbHOCTH — aHAIIU3
U CHUHTE3, CpaBHEHHE, OOOOIEHHE, CUCTEMATU3aLUI0, BBIABICHUE
MPUYMHHO-CIIC/ICTBEHHBIX CBSA3€H — JJIsl M3Y4YEHHs] CBOMCTB BEIECTB U
XUMUYECKUX pEaKiuii, eCTeCTBEHHO-HAy4YHbI€ METOAbl TO3HAHUS —
HaOJTIO/ICHUE, W3MEPEHUE, MOJCIHUPOBAHUE, IKCHEpUMEHT (pealbHbId U
MBICJICHHBIH ).



TEMATHUYECKOE IIVTAHUPOBAHUE

8 KJIACC
KosmmuecTBo yacos
Ne HanmenoBaHue pa3jeiioB u JJekTpoHHbIe (IM(ppPOBbHIE)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypcChl
padoThbI padoThI
Pasnea 1. IlepBoHayanbHble XMMHYECKHE IIOHATHSA
Xumust — BaXkHast 001aCTh
11 €CTEeCTBO3HAHMS U 5 9 bubmuoreka [JOK
' NPAKTHYCCKOM JIESTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJoBeKa
BemrecTBa 1 XUMHUYECKHE bubmuoreka [JOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3gen 2. Baxkneiinme npeacTaBuTe/ I HeOPraHuYecKUX BellecTB
51 Bosnyx. Kucnopon. Ilonsitue 6 bu6mmoreka [IOK
' 00 oKcHIax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonsitue o kucnorax 8 1 Bbu6nuorexa [JOK
' U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBoperl. [lonsitue 06 5 1 1 Bbu6nuorexa [JOK
' OCHOBaHUSIX https://m.edso0.ru/7f41837c
24 OcCHOBHBIE KJIacChl 1 1 1 bu6mmoreka [IOK
' HEOPraHMYECKUX COEAUHEH M https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pa3nen 3. Ilepuoauueckuii 3axoH u [lepuoanyeckas cucrema xumuueckux djiemMeHToB /I. U. MenaeneeBa. CTpoeHne aToMoB.
XuMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN




[Tepuonnueckuii 3aKOH 1
Ilepnoaunueckas cucrema

bubmuoreka [JOK

31 XUMHUUYECKHX deMeHToB [1. 1. ! https://m.edsoo.ru/7f41837¢c
Mennene-esa. CTpoeHue aToma
. f)(I/IMI/I‘-IeCKaSI CBSI3b. . Bu6morexa LIOK
' KHCTUTCIRHO" https://m.eds00.ru/7f41837¢
BOCCTAHOBUTCJIILHBIC peaKL{I/II/I
bubmmoreka [JOK
Hroro no pasnery 15 https://m.edsoo.ru/7f41837c
p 3 bubmuoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

KosimuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uugpoBbie
Ne i/ P Konrpoabnbie | IlpakTHyeckue (mupp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchl
Pa3znen 1. BemecTBO U XUuMU4ecKHe peakIun
11 [ToBTOpenue u yriyOaeHne 3HaHUHA 5 1 bu6mmoreka LIOK
' OCHOBHBIX Pa3/IeioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmmoreka [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DNEKTPOIUTHYECKas! JUCCOLUALIMSL. 8 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKLUU B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Paszgen 2. Hemeraibl M UX COeUHEHUSA
51 OO01mas XapakTepruCcTUKa XUMUIECKIX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO11as xapakTeprUCTUKa XUMUYIECKUX
2.2 aneMeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [JOK
' PyFHL. 6P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOmas XxapaKTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmnsl. A3ot, ¢pochop u ux 7 1 bubmmorexa [JOK
' PYIHEL ’ P https://m.eds00.ru/7f41a636
COCZIMHEHUS
OO11as xapakTepuCTUKa XUMUYIECKUX
2.4 anemeHTOB |VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [JOK
' . PYIIBL poat https://m.edsoo.ru/7f41a636
KPEMHUIA U UX COCTHHCHHUS
Hroro no pazneny 25




Paznen 3. Mera/LIbl M MX COCANHEHU S

. bubmuoreka [JOK
3.1 Obmme cBoHCTBa METaLIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
3.2 Baxxueiimme MeTamibl U UX COCTMHEHUS 16 https://m. edsoo.ru/7f41a636
Htoro mo pazneny 20
Pasnes 4. XuMus u oKpykamomas cpeaa
41 B « N 3 Bbu6nuoreka [JOK
: €IIeCTBa U MaTepUANTbl B )KU3HU YEJIOBEKA httos://m.edsoo.ru/7f412636
Htoro mo pazneny 3
p 3 bubmmoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie | IlpakTuyeckue
n/n Bcero u3ydeHusi  o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl

1 [Ipeamer xumun. PoJib XUMUU B KUZHU 1 bu6moreka [JOK
yenoBeka. Tena u BelecTa https://m.edsoo.ru/ff0d210c

2 [TonsiTHE O METOAX TIO3HAHMS B XUMUU 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «[IpaBuna
paboTel B 1abOpaTOpuu U MPUEMBI bubmmoreka [JOK

3 1
oOpaieHus ¢ JIabopaTOPHBIM ttps://m.edsoo.ru/ff0d23d ¢
o0opynoBaHUEM»

4 Yucrtele BemecTBa U cMecu. CriocoObl 1 bubmmoreka [JOK
paszelieHus: cMecen https://m.edsoo.ru/ff0d26ca
[TpakTudeckas padora Ne 2

5 «lfaz. CIICHHC cﬁeceﬁ (na mpumepe 1 bubmmorexa [JOK

a ! \Ha HpuMep https://m. eds00.ru/ff0d28c8
OYKCTKH TTOBAPCHHOW COJIN)»
bubmoreka [JOK

6 ATOMBI 1 MOJICKYJIb! ! https://m.edsoo.ru/ff0d2a6c

7 XUMHYeCKUe dJICMEHTRI. 3HAKU 1 bub6moreka [JOK
(CHMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocThie U CIOXKHBIE BEIIECTBA 1 bubmorexa [TOK

P - https://m.edsoo.ru/ff0d2a6¢c
b K
9 ATOMHO-MOJIEKYJIIPHOE yUEHUE 1 nomaorexa [10

https://m.edsoo.ru/ff0d2d50




3aKOH MNOCTOSHCTBA COCTaBa BCIICCTB.

bubmmoreka [JOK
10 X .B
uMiriecKas popmyna. Barentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHX JICMECHTOB
OtHOcHTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
11
OTtHOcHTEIbHASI MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XHMHAYECKOr0O bubmoreka [JOK
3JIEMEHTa B COCAMHCHUH https://m.edsoo.ru/ff0d350c
13 KoauuecrBo BeniecTBa. MoJib. bu6moreka [JOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 du3nyecKre U XUMUYECKUE SIBICHUS. bubmuoreka [JOK
XuMHUecKasl peakuus https://m.edsoo.ru/ff0d37fa
IIpu3Haku 1 yciaoBUs POTEKaHUS bubnuorexa LIOK
15 .
XUMHUYECKUX PEAKLIUHN https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MAacChl BELIECTB. bubmmoreka [JOK
XUMUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruucieHus: KoJau4ecTBa, MacChl
17 BEILIECTBA IO YPABHEHUSIM XUMHYSCKUX bubmoreia HOK
= . P https://m.edsoo.ru/ff0d5708
peakuui
Krnaccudukanus XUMHYECKUX peaKIui
18 (coemuHeHMs, pa3IoKEHUS bubmorexa [TOK
A P ! https://m.edso0.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuuKIoneauct. O000IICHHE 1 bubmmorexa [TOK
' B https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponsnas padora Nel no Teme bubmuorexa [IOK
«BelecTBa U XUMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa LIOK

Bo3ayxa. Kucnopon — anemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

dusznueckre 1 XUMUYECKHE CBOMICTBA

bub6mmoreka [JOK

22 KuC/oposia (peaxiunu OKucneHns, https://m.edsoo.ru/ff0d4614
ropenue). [Tonsrue 06 okcumax
CriocoOsI MoTydeHust KUCTIOpOo/ia B
23 naboparopuu Zlqn OMBIIJ_UICHI;OCTI/I bubmmorexa [TOK
PATOPHIT I TP ' https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoit 3¢ ekt Xxumuaeckoit
24 peaKkiuu, IOHITHE O Bbubmoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
IHIOTEPMHUUYECKUX PEAKITUIX
Tomnuso (He Th, OJIb 1 MCTAaH ).
25 3ar 513HeH(He¢1;os yia CHOCOOBI z:ro bubmorexa LIOK
P A, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPAIICHUS
[Tpaktuueckas padora Ne 3 o Teme
26 «[lony4eHnre u cobupanue KICIopoaa bubmorexa LIOK
yi N p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHUE €r0 CBOHCTB»
97 Bonopon — anemeHT u npocroe bubnuorexa LIOK
BelecTso. HaxoxieHue B npupoje https://m.edsoo.ru/ff0d4ddo
08 dOu3nyecKkue U XUMUYCCKHE CBOMCTBA Bbu6morexa [JOK
Bojopoaa. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmoreka [JOK
2 I1
o OIPITHE 0 [HCToTaxX 1 CoJLIxX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moJTydeHust BOAOPOia B bubmmnoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuueckas padora Ne 4 o Teme
bu6mmoreka [JOK
31 «[Tomyuenue u cobupanue BOI0poa,

HU3yYEHHE ETO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MonsipHblii 00bEM ra3oB. 3aKOH

bub6mmoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00n6Ma, KOJIMUECTBA
33 BEII[ECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK
= . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruucienust 00EMOB ra3oB 110
34 aBHEHUIO PEAKIMHU Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHUH ra30B
35 dOu3nyecKue U XUMUYECCKHE CBOMCTBA bubmoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 06 bubmmoreka [JOK
HHAUKATOPax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HackimeHHbIe
37 1 HEHACHI peHHLIIe) acTBOpbl. MaccoBas bubmorexa [JOK
n PacTBOpEL https://m.edso0.ru/ff0d5bA40
JI0JIsl BEIIECTBA B PACTBOPE
[Tpaktuueckas padora Ne 5 o reme
38 «IIpuroToBiieHre pacTBOPOB C bubmmoreka [JOK
OIPEACIEHHON MAaCCOBOM 10EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHas padora Ne2 o teme bubmuoreka [IOK
«Kucnopon. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuapl: coCcTaB, KiIacCu(pUKaIN, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITony4eHue U XUMUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX buomorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHwusI: cOCTaB, Ki1accupukarms, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tomydyenne u XuMHYECKUE CBOMCTBA

bu6moreka [JOK

43
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, kinaccuduxarnms, bubmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue u XuMHU4eCKHE CBOMCTBA bubnuorexa LIOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conau (cpennue). HOMEHKIIATYpa,
46 CHOCOébII) IOJI )eHI/ISI XI/IMI/I‘IZIC)KI/IG bubmorexa HOK
N ya ’ https://m.edsoo.ru/00ad9474
CBOJCTBa
ITpaktuyeckas padora Ne 6. Pemenue
SKCIEPUMEHTAJIBHBIX 33/a4 110 TEME bubnuorexa LIOK
47
«OCHOBHBIE KJIACChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 ['enetuueckas cBA3b MEXKIY KJlIacCaMU bubmmoreka [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edso0.ru/00ad9a50
bubmoreka [JOK
49 O0001Ienre U cucTEMAaTH3aIMs 3HAHUHI
B H https://m.edsoo.ru/00ad9ch2
KonTtponsHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTaHUIECKUX bubmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUH
[TepBbie MOMBITKU KIACCHPUKAITUU
51 XUMHYECKUX 3eMeHTOB. IloHusTue o bubmorexa IIOK
' https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOAHBIX AJIEMEHTOB
Ilepuoguueckuii 3aK0H U
52 Hepnoﬂnqecxaﬁ CHCTEMA XMMHUYECKUX bubmorexa HOK
pHoA https://m.edsoo.ru/00ada52c
anemeHTOB JI. 1. Meneneena
bubanoreka [IOK
53 [Tepuoasl, TPy, MTOATPYIIIIHI nonuorexa L

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




Crpoenue atomoB. CocTaB aTOMHBIX

bub6mmoreka [JOK

>4 saaep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHue 3eKTpOHHBIX 000JI0YeK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmorexa [TOK
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. MenpaeneeBa
XapakTepucTuka XUMHIECKOTO
56 3JIEMEHTA TI0 €TO0 MOJI0KEHHUIO B bubmuorexa [JOK
[Tepuonnueckont cucreme /. U. https://m.edsoo.ru/00ada824
Menjeneera
3nauenue [lepuoanueckoro 3akoHa s
57 pa3BUTHs Hayku U npaktuku. 1. 1. bubnuorexa LIOK
MenneneeB — y4€HBIN, MIEJArOT U https://m.edsoo.ru/00ada96e
rpaKTaHuH
58 DNEeKTPOOTPULIATEILHOCTH ATOMOB bubmmoreka [JOK
XAMHYECKUX JJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmoreka [JOK
59 HonmHast xiiriecias cpisb https://m.edsoo.ru/00adac34
60 KoBanenTHast nosnsipHast XuMmudeckas bubnuorexa LIOK
CBSA3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenosisipHasi XuMu4ecKas bubnuorexa LIOK
CBSA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeICHE OKHCICHIS https://m.edsoo.ru/00adae28
63 OKHUCIUTETLHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKucIuTenn U BOCCTAHOBUTEIIH bubmorera IIOK
https://m.edsoo.ru/00adb076
65 KonTponsHas padora Ned o Teme bubnmoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«CTtpoeHue atoMa. XUMHUECKasi CBA3b»

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

66 PesepBublit ypok. O6001mIeHNE U 1 bubnuorexa LIOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6001mIeHHE U 1 bubnuorexa LIOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
68 PesepBubiit ypok. O6001mIeHNE U 1 bubnuorexa LIOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero u3ydeHusi  o0pasoBaTesbHbIE
padoThI padoThI
pecypcsbl
[Tepuonueckuii 3aK0H.

1 Ilepuoauueckas cucrema 1 bubnuorexa LIOK
XUMUYECKUX 31eMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKHUX 3JIEMEHTOB 1 bubmorexa LIOK

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

3 Knaccugukamus 1 HOMEHKIaTypa 1 bubnuorexa LIOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4eckoi CBS3U U THIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme

) «[ToBTOpEHUE U yriybneHne 3HaHUuH 1 1
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kkiiacca»

6 Knaccugukaust XaMHIecKux 1 bubnuorexa LIOK
peaKUuii MO pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKON

7 eakuu. [IoHsITHE O TOMOTE€HHBIX U 1 bubmorexa LIOK
PCaIuti. https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PeaKUsIX
[TonsaTHE 0 XUMHUYECKOM PABHOBECHH.

bubmmoreka [JOK
8 ®aKTOpHI, BIUAIONINE HA CKOPOCTh 1

XUMHYECKOM pPCaKkuu U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOTO paBHOBECHUS

OKHCIIMTEIIEHO-BOCCTAHOBUTEIBHBIC

bub6moreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus dIEKTPOSUTUIECKOU
10 uccounanuu. CUIbHBIE U cia0ble Eubmiorexa ITOK
A HHAHHH. https://m.edsoo.ru/00adcd68
ANEKTPOIIUTHI
11 MoHHbIe ypaBHEHUS PEAKIIUN Bubmiorexa ITOK
yp peaKit https://m.edsoo.ru/00add448
XMMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHUH B CBETE IIPEACTABJIECHUN Bubmiorexa ITOK
puz[ https://m.edso0.ru/00add5d8
00 DIIEKTPOIMTUIECKOU JUCCOITUAITUT
XUMHYECKHE CBOUCTBA COJIEH B CBETE
13 OpEeICTaBIEHUN 00 bubmorexa IIOK
pet . https://m.edso0.ru/00add8b2
ANEKTPOJIUTUIECKON TUCCOITUAITUT
14 ITousTHE 0 rUApOIN3E CoIeH bubmorexa IIOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMAaTH3aIHs bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1.
16 «Pemrenne sxcriepuMeHTAIBHBIX Eubmorexa IIOK
p https://m. edsoo.ru/00addbfa
3amau»
KonrponsHast padora Ne2 o reme
17 «IIEKTPOIIUTHUECKAS TUCCOIUALINS Bubmiorexa OK
P A HHATHA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIINH B PACTBOPAX»
OO011as XxapakTeprCTUKa FAJIOTEHOB.
18 XI/IMI/IIIGCKI;IG CBI;ﬁCTBa Ha IIpUMEDPE Eubmorexa ITOK
P p https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojiopoa. ColisiHast KUCIOTA, bubmmoreka [JOK
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XUMUYECKHE CBOMCTBA, MOJTyUYEHUE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[Tpaktuueckas padora Ne 2 o teme

Bbubmmoreka [JOK

20 «ITonyuenue cOJITHOM KUCIIOTHI,
i . . https://m.edsoo.ru/00ade348
u3yueHue e€ CBOHCTB»
Brruuciienus no ypaBHEHUSIM
21 XUMUYECKUX PEaKIfii, eCy OJIuH U3 bubmmorexa [JOK
P ’ https://m.edsoo.ru/00ade488
pEareHTOoB J1aH B U30BITKE
99 OO1mast XxapakTeprucTUKa AIIEMEHTOB bu6mmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ANIOTpOIHBIE MOAU(PUKALIUU CEPHI.
93 HaxoxpaeHue cepbl 1 €€ coeTMHEHU I bubnuorexa LIOK
B Ipupoe. XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopo, CTpOEHHE, bubmmoreka [JOK
¢du3nveckrue 1 XUMHYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTA,
25 ¢du3nveckrue 1 XUMHYECKHE CBOICTBA bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMHUUYECKUE PEAKIMH, JICKAIINE B
OCHOBE MPOMBIIIUIEHHOTO CIocoba
26 MIOJIyYEHUS] CEPHOM KUCIIOTHI. bubnuorexa [IOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKAIOLIEH Cpelibl COETMHEHUSIMU
cepsl
97 Brraucienne MaccoBoit 1071 BeIXO1a bubmuorexa [JOK
MPOAYKTa peaKiuu https://m.edsoo.ru/00adec8a
28 OO1ast XxapakTepruCTUKA AIIEMEHTOB bubmmoreka [JOK
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VA-rpynmnsl. A30T, pacipoCTpaHEHUE
B IIpUpoje, puzndeckue u
XMMHUYECKUE CBOKUCTBA

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

AmMHaK, ero pu3nvecKue u

29 XAMHUYECKUE CBOIMCTBA, MOJIYUYECHUE U bubmorexa I1OK
’ v https://m.edsoo.ru/00adf004
PUMEHCHHE
[Tpaktuueckas padora Ne 3 o Teme
30 «ITonyuenne aMMHaKa, H3ydeHHe €ro Bubmiorexa OK
. v » F3YH https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3zoTHas KucioTa, e€ pusnveckue u bu6moreka [JOK
XHUMHYCCKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnosib30BaHre HUTPATOB U COJICH
aMMOHHUS B KQUECTBE MUHEPATbHBIX

32 o0penuii. XuUMHU4ecKoe Bubmioreia LOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOUIEH Cpeibl
COEIMHEHUSIMH a30Ta
dochop. Oxeupn pochopa (V) u

33 (bocg))o pHasl Kufn((i))Ta q:byrl)sngle)cxne " bubmorexa [TOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOMCTBA, MOJTyYCHUE
Hcnons3oBanue gochaToB B

34 Ka4eCcTBE MHUHEPAIbHBIX yI00pEHUH. bubnuorexa LIOK
3arpsi3HeHue IPUPOJIHON CpenIbl https://m.edsoo.ru/00adfc20
docdaramu
Yriepon, pacopocTpaHeHuE B

35 npu I; e gmnlzlec::{e U XUMHYECKHUE bubmorexa [TOK

p ? e https://m.edsoo.ru/00adfd9c
CBOJCTBa
36 Oxcuapl yriepoaa, ux pusudeckue u bu6mmoreka [JOK

XUMHYECKHE CBOUCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

DKoJIOTHYECKHE POOIEMBI,
cBsi3aHHBIE C okcuoM yriiepoaa (1V)

37 VYroJibHAs KUCOTA U €€ COo bubmiorexa LIOK
rOJIbHAsI KUCJIOTA U T
https://m.edsoo.ru/00ae006¢
[Tpaktuueckas padora Ne 4 o Teme
"[lony4eHune yriekucioro rasa. bubmuorexa LIOK

38
KavecTBenHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHBIC TOHATHUS 00
39 OpraHNYECKUX BEIECTBAX KaK O bubmorexa LIOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yIiepo/ia
40 Kpemunii u ero coenunenus bubmmorexa [JOK
P A https://m.edsoo.ru/00ae080a
IIpakTueckas padora Ne 5. Peenue

41 AKCIIEPUMEHTAJIbHBIX 3aJ1a4 [10 TEME bubmmoreka [JOK
«BaxHenuue HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

KonrtponsHast padota Ne3 o treme
42 «BaxHeiume HeMeTamuIbl U UX bubmmorexa [JOK
https://m.edsoo.ru/00ae0el8
COCTMHEHUS»
OO11as xapakTeprUCTUKa XUMUYECKUX
3JIEMEHTOB — METaJUIOB.

43 Metannnueckas CBI3b U bub6mmoreka [JOK
METaJUINYECKass KPUCTaUINYECKast https://m.edsoo.ru/00ae103e
pewmérka. Pu3nyecKre CBOMCTBA
METaJIIOB
XUMHUUYECKUE CBOMCTBA METAJIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUHN PsifL

HaIPSHKEHUH METAIIOB

https://m.edsoo0.ru/00ae1156
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OOmme crocoObl MOTyYeHUs
MetaiuioB. CruiaBel. Beruncienus mno

45 aBHECHUSIM XMMHUYECKUX PEaKIUU bubmorexa IIOK
yp PEAKIIH, https://m.edso00.ru/00ae1156
€CIIM OJIMH U3 PEareHTOB COACPKHUT
PUMECH
46 IToHsTHE O KOPPO3UU METAILIOB bubmorexa IIOK
pp https://m.edso0.ru/00ae1278
bubmmoreka [JOK
47
[Henotrbre MeTar bl https://m.edsoo.ru/00ael4b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubmmoreka [JOK
Kaus https://m.edsoo.ru/00ae14b2
49 [I{enrouHO3EMeETBHBIE METAILIBI — bu6mmoreka [JOK
KaJIBbIIUU U Mardum https://m.edsoo.ru/00ae15e8
50 Baxueiimme coefuHEHUS KIS bubmmorexa HOK
4 H https://m.edsoo.ru/00ae15e8
51 O000111eH1E U CUCTEMATHU3AIUS
3HAHUU
JKEcTkoCcTh BOABI M CLIOCOOBI €€ Bbubmoreka [JOK
52
YCTpaHEHHUS https://m.edso0.ru/00ae1886
[Tpaktuueckas padora Ne 6 mo Teme
53 "XécTKkoCTh BOJBI U METOILI €6 bubmiorexa [JOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHHUSI
bu6moreka [JOK
54 An 5
FOMIHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOHCTBA OKCHIA U bubnuorexa LIOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nommoreka 11O

https://m.edsoo.ru/00ael1d86




OKCI/II[I:I, THAPOKCUABI U COJIN KCJIC3a

bu6moreka [JOK

> (1) u xenesa (M) https://m.edsoo.ru/00ae35e6
58 O06o0011eHNe U CUCTeMaTH3aIHs
3HaHUHN
IIpakTueckas padora Ne 7. Peenue
59 AKCIIEPUMEHTAJIbHBIX 3aJ1a4 10 TEME bubmmoreka [JOK
«BaxHenume MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCZIMHEHUS»
BrruuciieHus o ypaBHEHUSIM
XUMUYECKUX PEaKIHii, ecly OJIUH U3
60 pEeareHToB J1aH B U30BITKE UITN bu6moreka [JOK
COJICPKUT IIPUMECH. BbrunciieHus https://m.edso0.ru/00ael1750
MacCOBOM JIOJIM BBIXOJ1A IIPOLYKTA
peakuuu
61 O06o0011IeHNne U CUCTeMaTH3aIH
3HaHUHN
KonTponsnas padora Ned nio teme
62 «BaxHeinme MeTauibl 1 UX
COCIMHEHUS»
63 BemiectBa u marepuansl B Bbubmmoreka [JOK
MOBCEIHEBHOM XKU3HHU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bubnuorexa LIOK
OKpYXKalolen cpebl https://m.edso0.ru/00ae4270
65 Ponb xumuu B perieHnu bubnuorexa LIOK
HKOJIOTHYECKUX IPOoOIIeM https://m.edsoo.ru/00ae4270
66 PezepBHbIit ypok. O6001IeHNE U bubnuorexa LIOK
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00ae0dOa
67 PesepBHsiii ypok. O0001IeHNE U bu6mmoreka [JOK
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cUCTeEMaTU3alus 3HaHUU

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

68 PezepBHbIit ypok. O6001IeHNE U

cUCTeEMaTU3alus 3HaHUU

bubmoreka [JOK
https://m.edsoo0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10
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