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[Iporpamma mO XWMHM Ha YypOBHE OCHOBHOTO 00mero o0Opa3oBaHUs
COCTaBliecHa Ha OCHOBE TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeNbHOI MpOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus, MPEICTaBICHHbIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepalbHO pabodeil MmporpaMmbl
BOCTIUTAHUSA U C YIETOM KOHIICIIIIUHU TIPETOAaBaHMs Y4eOHOTO mpeaMeTa « XuMHUS)
B 00pa3oBaTeNbHBIX OpraHm3anusiax Poccuiickoit denepanuu.

[IporpaMMa mo xumuM Aa€T MpEACTaBICHUE O IENAX, oOulel cTpareruu
oOydeHHs, BOCIHTAHUA W Pa3BUTHS OOYy4aIOUIMXCA CPEICTBaMU y4eOHOTO
npeaMeTa, — yCTaHaBIMBAeT  00s3aTeNbHOE  MPEIMETHOE  COJACpIKAHHE,
IpeIyCMaTPUBAET paCHpeeieHne ero Mo KiaccaM M CTPYKTypUpPOBAaHHE TIO
paszzmenaM M TeMaM MPOrpaMMbl TIO0 XHMHH, OTPENETSET KOJIWYECTBEHHBIE W
KaueCTBEHHBIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHIYEMYIO
MOCIIEIOBATEILHOCTh  M3YYEHUS XUMHH C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBsI3€H, JIOTUKH Y4eOHOTO  TMpollecca, BO3PACTHBIX
0COOEHHOCTEH  OO0y4alomuxcs, OMNpeAeIsIeT BO3MOXHOCTH TpeaMera s
peanu3anuu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKkKe TPeOOBaHHM K
pesynbraTtaM 00y4eHHs XMMUHU Ha YPOBHE IeJIei N3yueHus MpeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEILHOW JAESITENFHOCTH OOYYaromerocsi Mo OCBOEHUIO
y4eOHOTO COIepPIKAHMUS.

3HaHWE XWMHUH CIYXXUT OCHOBOW il (HOPMHUPOBAHHS MHUPOBO33PEHUS
00ydaromerocs, ero MpeaCTaBICHU O MaTepUaTbHOM EIMHCTBE MHpPA, BAKHYIO
poiib UrparoT (QopMHUpyeMbIe XUMHUEH TPEICTaBICHHUS O B3aUMOIPEBPAIICHUSIX
DHEPTHUH U 00 DBOJIOLMHU BEIIECTB B MPHUPOJAE, O IMYTAX PEIICHUS TI00ATbHBIX
npo0eM YCTOMYMBOTO PA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3I[paBOOXPaHEHUS.

W3ydeHne XuMum:

CIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH Ui  CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00IIeH 1 (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (pOpPMHUpOBAHUE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAMOCTOSATEIHHOM  yd4eOHOM  JesTeIhbHOCTH,
OKCMIEPUMEHTAJIBHBIX W HCCIEAOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KaK B
TIOBCETHEBHOM JKM3HHM, TaK U B POGECCHOHATHHON ACSITEILHOCTH;

3HAKOMHUT CO CHEMU(GUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
IIEJIOCTHOTO B3TJIsA/Ia HA €UHCTBO IPUPOBI U YEIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TarmoM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH O0YJarOIINXCS;

CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4HBIM 3HaHUSM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIA]l B 9KOJIOTHYECKOE
oOpa3oBaHue 00yJaIOIIHUXCS.



JlanHble HampaBlieHUs B OOyUYE€HWHM XMMHUU OOECIIEUMBAIOTCS CHEIU(PUKOI
collepkaHus  y4eOHOro  mpeaMeTa, KOTOpbIM  SIBISIETCA  MEJaroruuecku
allaliTHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMpEAEIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTIO 001ero o0pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHUCTEMbI TMEPBOHAYAIBHBIX MOHITHH XWMHHU, OCHOB
HEOPTaHMYECKOM XHMMH W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX IOHATUU
OpraHN4eCKON XUMHH.

CrtpykTypa coaepxaHHsl MporpamMmbl M0 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnozaxoza kK e€ uzydeHuro. ColeprkaHue CKIAAbIBACTCS U3 CUCTEMBI
IOHATAM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakiuu. OOe OSTH CHUCTEMbl CTPYKTYpPHO OpraHM30BaHbl MO MPUHIUILY
IIOCJIEIOBATEILHOTO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IIPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUS KAK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHU O CTPOECHUU aTOMa U XUMUYECKOH CBA3H;

— TMpPEeACTaBIECHUH 00 JIEKTPOJIUTUYECKOW JUCCOLMALMM BELIECTB B
pacTBopax.

Teopernueckue 3HaHUS PpPACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKHU
MOJTyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJJHOTO
YPOBHSL K JPYroMmy, BBINOJHAS (YHKUMU OOBICHEHHS W MPOTHO3WPOBAHUSA
CBOMCTB, CTPOEHHUS U BO3MOYKHOCTEM NMPAKTUYECKOTO MPUMEHEHMS W IOTYYEHUS
U3Yy4aceMbIX BEILECTB.

OcBoeHME TMporpaMMbl IO XHMHHU  CIIOCOOCTBYET  (POPMUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIONICH HAyYHOW KapTUHBI MHpPA B JIOTMKE
€€ CHUCTEeMHOM NPUPOJbI, LEHHOCTHOIO OTHOLIEHMA K HAay4YHOMY 3HAaHWUIO U
METOJAaM IIO3HaHUsA B Hayke. V3ydyeHHWe XMMHMM IPOUCXOIUT C NPHUBJICUYCHHUEM
3HAHUA W3 paHee HU3YYEHHbIX Y4eOHbIX MNpeAaMeToB: «OKpyKaolUui MHPY,
«buonornus. 5—7 xknacce» n «Pusuka. 7 Kiace».

[Ipy wu3ydyeHUH XUMHUU MPOUCXOTUT (OPMUPOBAHME 3HAHUN OCHOB
XMMHYECKOM HAyKHd KakK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYDBI.
3amaya y4yeOHOrO IpeAMeTa COCTOUT B (OPMUPOBAHUU CUCTEMBI XUMHUYECKHX
3HAaHUN — BaXXHEHIINX (HaKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX TOJOKEHUM,
JOCTYNMHBIX 0000OIIEHUN MHUPOBO33PEHUECKOTO XapakTepa, fA3blKka HAyKH, B
OpUOOIIEHNM K Hay4YHbIM METOJAaM I[I03HAHUS T[PU HU3YYEHHH BEILECTB U
XUMHUYECKHUX PEaKLUi, B (OPMUPOBAHMHU U PA3BUTHUU MTO3HABATENIbHBIX YMEHUH U
UX TPUMEHEHUU B Y4YeOHO-IIO3HABATENbHONM U y4eOHO-HCCIIEN0BATENbCKON



JESITEIbHOCTH, OCBOCHUHM MpPaBHJI 0€30MacHOro OOpalleHus C BEIIECTBAaMHU B
MTOBCEHEBHOM KU3HU.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YE€HHE MPUOOPETH TaKUE 1EJH, KaK:

— (dopmupoBaHHE WHTEIUICKTYadIbHO PAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSITHIO DPEIICHUM,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBHUSAM KU3HU;

—  HalpaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIeHUE
oOyyJaroumxcsi K CaMOCTOSATEJbHON I103HABATENbHOW JIESITEIbHOCTH, HAay4YHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUM, CIIOCOOCTBYIOMIUX MTPUOOPETEHHIO 00yJarOIUMUCS
OMbITa Pa3HOOOPa3HON JAESITENIbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIN), UMEIOIMNUX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUJOB JCSITCIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
TPAaMOTHOCTH, B TOM YHCI€ YMEHHH OOBSICHATh ¥ OICHWUBATH SIBIICHUS
OKPYKAaIOIIET0 MHPA, WCIONB3ys 3HAHWUSI W OIBIT, MOJTYYEHHBIC TPU HU3yUYECHUU
XUMUHU, TPUMEHSATh MX TMpPU pPEIIeHUH MpoOJieM B MOBCEIHEBHOW XKU3HU U
TPYJOBO EATEIbHOCTH;

— ¢opmupoBaHue y OOydYalOMMXCI TyMaHUCTHYECKUX OTHOIICHHH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM s BBIPAOOTKH SKOJOTHYECKU
[eJIeCO00pa3HOr0 TOBEAEHUS B OBITY M TPYAOBOM JEATENHHOCTH B HEISIX
COXPAaHEHUS CBOETO 3I0POBBS U OKPYKAIOWIEW NPUPOJHON CPENBL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMUTAHUIO HA OCHOBE YCBOEHHS OOIIEYETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(IIIS M HANpPaBICHHOCTH JAIBHEUIIETO
00yueHus.

OO1iee YMCIO 4YacoB, OTBEACHHBIX JJII HM3YYEHUST XUMHM Ha YpOBHE
OCHOBHOTO 0011ero oOpazoBaHus, cocrapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B KM3HU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena um BemjecTtBa. Du3nMueckue CBOWCTBA BENIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsATHE 0 MeTogax MO3HAHHWS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHnst cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XHMHYECKHUX
aeMeHTOB. [IpocThie U COXKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢Gopmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BenlecTB. (OTHOCHTENbHAs aTOMHAas Macca.
OTHOcCUTENbHAs MOJIEKYJIsIpHAs mMacca. MaccoBasi J0JisE XUMHUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KomnuectBo Bemectsa. Moisb. MossipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHUN.

@u3nYeCKUe U XMMHUUYECKUE SBJICHUSA. XUMHUECKasl peakuus U €€ MPU3HAKHU.
3aK0H COXpaHEHHWS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KEeHUsI, 3aMEIICHUS, OOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBuiiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1adbopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OIKCAHUE
bu3MYecKuX CBOWCTB 0O0pa3loB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJICHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUMEHHE M KOHACHCAIMS BOJAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKATUBAHUE
MEHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTON) SIBICHUM, HAOIIOACHUE U
ONUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakiuil (pa3iokKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE kele3a ¢ pacTBopom conu meau (1),
U3y4eHUE CIOCOOOB pa3JesieHHs] CMECEd: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAaHUE,
BbINIapUBaHUE, AUCTHILIISALUS, XpoMaTtorpadus, NpoBeeHne OYUCTKU MOBApEHHOU
coi, HaOJMIOJEHWE W  ONHWCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEN MOJICKYJ
(IrapocTepKHEBBIX ).

Baxueimme npeacTaBUuTe M HEOPraHUYECKUX BEUIECTB

Bo3gyx — cMmech razoB. CocraB Bo3nyxa. Kucimopon — 3eMeHT UM mpocToe
BemiecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHEe W XUMHUYECKUE
cBoiictBa (peakmuu rtopeHus). Oxcupawl. [Ipumenenuwe kwucnopona. CrocoObI



MOJIYYCHHUST KUCTopoAa B JabopaTopuu W TPOMBINUIEHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTpornHas MoAU(UKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUYECKON peakinud, TePMOXUMUYECKUE YpaBHEHHS,
DK30- M DHJAOTEPMHUUYECKHE peaKUuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHue
BO3]lyXa, YCUJIEHHE MAPHUKOBOTO 3(pekTa, pazpylieHue 030HOBOTO CIOSI.

Bonopon — nsnemMeHT m mpocroe BemecTBO. HaxoxkaeHwe Bomopona B
npupoae, GU3NYECKHEe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

MonsipHbiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpBIL
HacelilieHHble W HEHACBHIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 0Jis BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponb pactBOpoB B npupojae U B KU3HHU 4esnoBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coenuHenmit. Oxcuasl. Knaccudukarms
OKCHUJOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusmdeckne uW XUMHUYECKUC
cBOMCTBa OKCHUIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHM: MENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHmii. PU3HMYECKHME U XUMUYECKHE CBOMCTBA
ocHoBaHMM. [lomyueHne oCHOBaHMI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KUCHOT. Psan axktuBHoctw MmeraimoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Conu. Homenkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue counen.

['eHeTnueckas CBSI3b MEXKIY KJIaCCAaMU HEOPTAHUYECKUX COEAUHEHHU.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPECICHUE COAECPKAHUS KACIOPOAA B BO3AYyXE, MOJYUYEHHE,
coObupaHue, pacmo3HaBaHWE M W3YYCHUE CBOWCTB KHCIOpOaa, HaOII0IeHNE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpalleHuss TopeHust (Mmokapa), O3HaKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHWE, PpACIIO3HABAHUE M H3yUYCHUE
CBOWCTB BOJIOpoJia (ropeHue), B3aumojieiicTBue Bojgopoaa ¢ okcuaoMm meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEpUaoB), HAOIIOAeHNE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAHUE OCOOECHHOCTEM pacTBOPEHUSI BEIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJECUCTBUE BOAbI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHAIIOB),



uccieoBaHne 00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJFOICHNE M3MEHEHUSI OKPACKH MHIAMKATOPOB B PACTBOPAX KHCIOT M IEIOYCH,
uzydeHue B3aumojencTBua okcuga meau (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peakUWil HEUTpaJM3alHM, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBaHHW, BBITECHEHHE OJHOIO METAJIa JIPYTHMM K3 PacTBOpa COJM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMe «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognueckass cucreMa XUMHYECKHX
iemenToB JI. U. MenaeneeBa. CtpoeHne aroMoB. XUMHYECKAs CBS3b.
OKHCINTETBbHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBbie TOMBITKM KIAcCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. Koporkonepuoanas W AJUHHONEpPHOAHAS  (OPMBI
[Iepuoanueckoit cucrembl xumuueckux 3neMeHToB /. 1. Menneneesa. lepruoabl
u rTpynmbl. DOU3nyecKui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuognueckont cucremsl . M. MenneneeBa. XapakKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUs paJHyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB 10 IPYNIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Hayku W mnpaktuku. [l. M. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsl) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporecchbl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIOB M HEMETAJUIOB, B3aWMOJCHUCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT W WIEIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakiuu pazoKeHHsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzanuss MeXOpeaMETHBIX CBSI3€M MpU HM3yYEHUM XHMHUU B 8 Kiacce
OCYIIECTBISIETCS dYepe3 WCIOJb30BaHME KaK OOIMX eCTECTBEHHO--HAYYHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIHUKJIA.

OO01ue ecTecCTBEHHO--HAYUYHbIC TTOHATHS: HAyYHBIN (hakT, TUroTes3a, TEopusl,
3aKOH, aHalW3, CHHTE3, KiIaccu(ukanus, TMepuoIUuIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BELIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, a3, (GU3UYECKUE BEIMYHUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IUIAaHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocuntes, qpixanue, 6umocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpATbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKOTIA€MbIE, TOTJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUMs

[lepnognueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XMMHWYECKUX DJJEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kaaus, KalblUsi WU UX
COCIMHEHU B COOTBETCTBUM C TMOJIO)KEHUEM 3JeMEHTOB B llepuoamueckoit
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CrpoeHue BemiecTBa: BHUJbI XMMHYECKOM CBA3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTATUIMYECKON PEIIETKU U
BHUJIa XUMHUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIATypa HEOPTraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSAIIMXCS K PpAa3JMYHBIM KJIacCaM HEOPTraHUYECKUX
COEJIMHEHU, TeHETUYECKas CBA3b HECOPTAaHUYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEAKIIUNA MO Pa3IMYHBIM MPU3HAKaM (110 YUCITy
¥ COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIIOBOMY 3P (deKTy, Mo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, IO OOPATHMOCTH, TIO
YYACTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[lonarne o ckopoct XuMuuecko peakiuu. [loHsTue o0 oOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peaknusix. [IoOHsITHEe 0 TOMOTEHHBIX U Te€TEPOTE€HHBIX
peakuusx. [lonarue o karammse. [lonsTre 0 xumuueckom paBHoBecun. DakTopsl,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOM pEaKIMh M IOJO0KEHHUE XUMHUYECKOIO
paBHOBECHSA.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEaKIMK,  AJICKTPOHHBIM  OajlaHC
OKHCJINTEIbHO-BOCCTAHOBUTEIbHOM peaKunu. CocraBnenne YPaBHEHUM



OKHCIIUTEIIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIUM C  HCIOJb30BAHHEM  METOJIA
AJIEKTPOHHOTO OaJiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMudeckon cBsizu. CteneHp Aucconnanuu. CHUIbHbBIE U CI1A0bI€ SJIEKTPOJIUTHI.

Peakiun monHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE M COKpAIEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBaHMM M COJIEM B CBETE MNPEACTABICHUNA 00 3ICKTPOITUTHYECKOU
nuccounanyu. KauectBeHHbIe peakini Ha MOHBL. [[OHATHE O TMAPOSIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTraHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIENOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEaKIuu
OT BO3JCUCTBUS PA3IUUYHBIX (PAKTOPOB, HCCIEAOBAHHE DBIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa OUCCOUUALMU KHCIOT, WIEJI0YE H COJeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHHWA  peakuMid HOHHOrO  OOMEHa
(oOpazoBaHue ocanaka, BbIJACICHHE Ta3a, oO0pa3oBaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIUX —~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pa3yIoKEHUs, COCIMHEHN), PACIO3HABAHUE HEOPraHWYECKHX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAaKUUMd Ha HOHBI, pELICHHe
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HeMeTaJibl 1 MX COeIMHEHUS

OOmast xapaktepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha MPUMEpPE  XJopa
(B3aUMOJEHCTBUE C METaUlaMU, HEMeTa/llaMH, [ieno4amMu). XJIO0POBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YEHUE, NPUMEHEHHE. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M YesoBeKa. BaxHelmme XJIopuapl U UX
HAaxO0JICHUE B IIPUPOJIE.

OOmast xapakTepucTika 31eMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (pumyecKkue CBOICTBA
IPOCTHIX BELIECTB — KUCIOPO/AA U cepbl. AJIOTPOIHbIE MOAUPUKAIIMN KUCIOPOIa
U cepbl. XUMUYEeCKUe CBOMCTBa cepbl. CepoBOaOpO, CTpoeHue, (U3NUecKue U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuciioTa, @QU3MYECKHMe M XUMHUYECKHE CBOWCTBa (00mIMEe Kak
NpeACTaBUTENST Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEeaKlUu,
JeXallue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMOMYYEHUsI CEPHOM KHUCIOTHI.
[IpuMeneHne cepHoil KMCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEaKIUs Ha



cynedar-uoH. Haxoxaenue cepbl U €€ COeIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloIIel Cpelbl COENWHEHUSMU Ccepbl (KUCIOTHBIE MOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPeA0TBPAILCHHUS.

OOmas xapakTepucTuka 3J1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHM OKUCIECHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
¢uznyeckue U xuMmuyeckue cBoiicTsa. KpyroBopot a3ora B mpupoae. AMMuax, ero
buznyecKkrue u XMMHYECKHE CBOMCTBA, ONyYeHUe U mpuMeHnenne. Conu aMMOHuS,
uX pU3NYEeCKue U XUMHUUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBl aMMOHMS. A30THas KHCIIOTa, €€ IMOoJyuyeHue, (PU3MUecKue M XUMHUYECKHE
CBOMCTBa (00OIIME KaK MPEACTaBUTENs Kjacca KUCIOT U CcHelnuuyeckue).
Hcnonp30BaHue HUTPATOB M COJiEHl aMMOHMS B KauyeCTBE MMHEPAIbHbBIX
ynoopeHuil. XuMHU4ECKOe 3arpsi3HeHUE OKPYXKaloIIe cpebl COSAMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUWE BO3AyXa, MHOuYBbl U BonoémoB). docdop,
aloTpornHbele Moaupukammuu ¢docdopa, (pu3MUECKHEe M XMMHUYECKHE CBOWCTBA.
Oxcun dhocdopa (V) u dhochopras kuciora, GU3NIECKHUE U XUMUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIbHBIX yI00pEHUIA.

OOmast xapakTepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUSA
aTOMOB,  XapakTEpHbIE  CTENEHU  OKUCJIEHUA.  YIVIEPOJ,  aJUIOTPOIHbIE
Moau(pUKalMKM, PACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiictBa. Ancop6uus. Kpyrosopot yraepoaa B mpupone. OKcuasl yriaepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha JKUBbIE OPTraHU3MBI,
IOJlyYEHUE U IMPUMEHEHHE. DKOJIOIMYECKHE IPOOJIEMBI, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), rumoreza r1y100anpHOr0 MOTEIUIEHUS KiIuMMaTa, [apHUKOBBIN
3p¢ekT. YronbHas KUCIOTa U €€ CONu, UX (U3NYECKHE U XUMUYECKUE CBOMCTBA,
nojyueHue W npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

ITepBoHavyabHbIE TOHATHSA 00 OPraHUYECKUX BELIECTBAX KaK O COCIMHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, IIMLEPUH, YKCYCHasi KUCIIO0TA).
[IpupoaHble HMCTOYHMKH YTJIEBOAOPOJAOB (yroyib, HPHUPOAHBIN Tra3, HEPTH),
OPOAYKTBI UX TepepaboTku (O€H3MH), UX pOJib B OBITY W NPOMBIIUICHHOCTH.
ITonsiTe 0 OMOJIOTMYECKU BAKHBIX BEILIECTBAX: KHUPaX, O€IKax, yriieBoJgax — U UX
poiu B KM3HM 4YEJIOBEKAa. MarepuallbHOE €IUHCTBO OPraHM4ecKUX MU
HEOPraHUYECKUX COCAMHEHU.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npuMmeHeHne. CoenuHeHUs KpeMHUs B npupoje. OOmue npeactaBieHHUs 00
okcuze kpemuus (IV) m kpemHueBoit kuciore. CUIMKAThl, UX HCIOJIb30BAaHUE B
OBITY, B NPOMBIIUICHHOCTU. Ba)kHelline CTpOUTENbHbIE MaTepUalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobieMbl 6e30macHOT0 MCIMOIH30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3lOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
IIPOBEJICHUE KAUECTBEHHBIX PEaKlMid Ha XJIOPHUJ-MOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAIONMHE (PU3NUESCKHE W XHUMHYECKHUE CBONCTBA
rajoreHOoB M HX COEIUHEHUH (BO3MOXXHO UCIIOJIb30BAaHUE BHUIECOMATEPHUAIIOB),
O3HAKOMJIEHWE ¢ oO0pa3uaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamMu  cepbl W €€  COCIMHEHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOZIEHUE TIpoliecca OOyTIMBaHUs caxapa IoJ| JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HHUE XHMHUYECKHX CBOMCTB
pa30aBIEeHHOMN CEPHOU KUCIIOTHI, MPOBEICHNE KAUeCTBEHHOM peaKInu Ha cyabdar-
MOH M HAOJI0JieHWEe NpHU3HakKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBolMcTBaMM a3zoTa, (ochopa M MX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuil, moaydeHue,
coOupaHue, pacmo3HaBaHWE W UW3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHS U (pocdaT-uoH U M3ydeHHe NMPU3HAKOB
UX TIPOTEKAHMUSI, B3AMMOJIECTBUE KOHUEHTPUPOBAHHOM a30THOU KUCJIOTBI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3Yy4YCHHE MoOJEeNen
KPUCTAJUIMUECKNX PEmIETOK anmasa, rpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NIPOTUBOras3a, MojlyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKHCIIOTO rasa, MPOBEJACHUE KaueCTBEHHBIX peaKIuii Ha KapOoHAT U
CUJIMKaT-UOHbl W H3yYEHUE IMIPU3HAKOB HX TMPOTEKaHUs, O3HAKOMIJICHHE C
NPOAYKIIMEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 10 TeMe « BaxkHeuIe HEMETaJUIbl U KX COCIMHEHUS.

MeTaJuibl 4 MX COeIMHEHUS

OO01mast xapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nonoxeHus B Ilepmommueckon cucremMe Xxumudeckux syemeHToB /J[. H.
MengneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Meramnuyeckas CBS3b U
METAJJIMYECKasi ~ KpUCTA/UIMUECKas  pemi€Tka.  DJIEKTPOXUMUYECKUH  psl
HaIpspKeHUN MeTaioB. du3zndeckne U XUMUUECKHUE CBOMCTBAa MeTayioB. OO0mue
CrocoObl TMody4YeHus: MeTauioB. [loHSATHE O KOpPpO3UM METauiOB, OCHOBHBIE
CrocoObl 3amuThl WX OT Koppo3uu. CrmaBel (CTadb, YYTyH, TIOPATIOMHHHM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBITINIEHHOCTH.

[I{enounble MeTaIbl: MOJNOXKEHUE B llepruonnueckoil cuCTEME XMMHUUYECKUX
anemeHnToB /. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kaius). OKcuiabl u



TUJIPOKCUAB HaTpuss W Kanud. lIpuMeHeHne mEenoYHbIX METANIOB M UX
COCIMHEHU.

[[lenoyHno3emenbpHble METAJUIbI MarHMid M KaJbLMH: IIOJIO)KEHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB . M. MennaeneeBa, crpoeHue
UX aTOMOB, HaXO0KJICHHE B Ipupoie. PU3nYecKre 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxuelive coequHEHUS Kaiblus (OKCHJA, TUIPOKCUI, COJIM).
JKécTKoCcTh BOJBI U CITOCOOBI €€ YyCTpaHEHUS.

AJFOMUHHI: TI0JI0)KEeHUE B [leproandeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXICHUE B Ipupoje. Pu3nyueckue u
XUMHUYECKHE CBOMCTBA amtOMUHMS. AMGPOTEpHbIE CBOMCTBA OKCUIA U THIPOKCHUIA
AIIOMUHHSL.

Kenezo: nonoxenne B [lepuoanueckon cucreMe XUuMHYECKUX 3JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAaXOXAeHuWe B mnpupoae. duznueckue u
XUMUYECKHEe CBOMCTBA xene3a. OKkcuibl, rTuapoKcuabl U cou xenesa (1) u sxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C o0pa3llaMy MeTauIoB U CIUIaBOB, HX (DU3HUUECKUMHU
CBOMCTBaMM, M3Y4YEHHE  PE3yJbTaTOB  KOPPO3HH  METaLIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KJIbI[USI W HATpus C BOJOM (BO3MOXKHO HCIOJb30BAHUE BHUICOMATEPHUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHHE  BHUJACOMATEPHUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLMI HAa MOHBI: MarHus, KajblMs, AJIIOMUHUS, LUHKA, JKEJe3a
(IT) u xxeneza (II1), meau (I1), HabnroAeHNE W OMUCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH MWOHAMU HATpus, Kalus U Kaidblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PEIIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BaxHelume
METAJUJIbl U KX COCIUHEHHUS.

XHUMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXKM3HM 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIECTB M XUMUYECKHUX peakiuii B ObITy. I[lepBas momonrs npu
XUMHYECKUX OKOraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroled cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeiecTs, aanee — [1/IK). Ponb xuMun B pelieHHN 3KO0JIOTHYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbBIE
MaTepuabl).

Mestcnpeomemmnule cea3u



Peanuzanusi MeXImpenIMeTHBIX CBsI3eH MpU HM3YyYEeHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHSATHH, SBJSIOMUXCS CUCTEMHBIMU ISl OTACIBHBIX TPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKauus, NEPUOAUYHOCTb, HAOIIOIEHHE,
HKCMEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MAPHUKOBBIN
ek, TEXHOIOTHS, MaTEPHUAIIHI.

dusmka: Marepusi, aToM, OJEKTPOH, TNPOTOH, HEUTPOH, HWOH, HYKIH]I,
W30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUU 3apsij, MPOBOJHUKH,
HOJyIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, pACTBOPUMOCTH, KPUCTATIINYECKAs
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, CAMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
y0OpeHusi, MUKPOIJIEMEHThI, MAKPOJIEMEHTHI, MTUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUASA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPaMMBI OCHOBHOTO OOIIETo
o0Opa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHMs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIUTATEIIbHOM JEATEIBHOCTA B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOllecTBe MpaBUIaMM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT Ipoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMATIM3ALMH 00yUaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPHEHTAaUd W
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YAaCTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
U HAay4YHOMY HacCJeIHI0, MOHMMAaHHUS 3HAYEHUsS XWMHUYECKOM HAyKh B >KM3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAJETh TOCTOBEPHOW HH(OpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax W IPAaBWIAX MEXJIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHONH KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOHM,  y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUOAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAESATEIbHOCTU MpPU
BBIMIOJTHEHUH Y4€OHBIX, IIO3HABATEIBHBIX 3aJ]a4, BBINOJHEHHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIM B IIpOLIECCE€ OTOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IMIOBEJECHWE M MOCTYIKH CBOMX TOBAapUUIEH C MO3WULHHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MMOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 IIO3HAHUSL:

MHUPOBO33pPEHUYECKNE IPEICTABICHUS O BEIIECTBE M XWMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH U COCTaBISAIOLINE
OCHOBY sl IOHUMAaHHs CYIIHOCTH HAay4YHOH KapTUHBI MHUpa, IpeICTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAIbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOJHOU CPELOH, O POJIM XMMHUH B ITIO3HAHUM 3TUX 3aKOHOMEPHOCTEW;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOIUMBIE [UIsl OOBSACHEHHS HAO0JIIOJaeMbIX IPOLECCOB U SIBJICHUM,
M03HABaTEJIbHON, MH(POPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C Y4eOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATypOi, MOCTYHMHBIMU TEXHHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K CaMOOOpa3oBaHUIO, IMPOEKTHOM U HUCCIEI0BATENbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBIEHHOCTH M YPOBHSA OOy4YeHHUs B
JIaTbHEUIIEM;

4) popMupoBaHHS KYJbTYPHI 310POBbSI:

OCO3HAHME LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0pOBbIM 00pa3 »W3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrosl, HAPKOTUKOB, KypEHHUS),
HEOOXOMMMOCTH COOJNIO/IEHNUS TIpaBWJ OE30MAaCHOCTH TMpU  OOpalieHuu ¢
XUMHYECKHMH BEIIECTBAMH B ObITY U peajbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPaKTUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUS MNPEAMETHBIX 3HAHUW N0 XHMMHH, OCO3HAHHBIA BBHIOOD
UHIMBHUIYAIbHON TPACKTOPUU MPOJIOJIKEHHUS 00pa30BaHuUsl C yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHEMHON MpodhecCUOHATBHON AeTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIIECTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro o0Opa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
Gu3NYEeCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ OE30MACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMHU, a TAKXKE B CUTyaIUsX,
YTPOKAIOIIMNX 3J0POBbIO U KU3HU JIOJEH;

CIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
pelmeHns 3a1a4, CBA3aHHbIX C OKPYKalOLIEeH IPUPOJIHON CPENOU, AJIs ITOBBIICHHUS
YPOBHSL  DKOJIOTMYECKOW  KYyJIbTYpbl, OCO3HAaHHS TJO00AJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX pPEeUIeHHs] MOCPEACTBOM METOIOB XHMHH,
HKOJIOTHYECKOTO MBIILJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHOMN U COLMAIbHOU MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATDHI

B cocraBe wMmeTanpeIMETHBIX pEe3yJbTAaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIMI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ATUX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (MTO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOU
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUA

ba3oBble jJornyeckue AeicTBUs:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIENSATH UX XapaKTEepHbIC
NPU3HAKHN, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), KCIOIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCH(UKANMH XUMUYCCKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
YCTaHABINBATh MPUYUHHO-CIICJACTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHHS,
CTPOUTD JIOTUUECKHE PacCyX IAeHUsl (MHIYKTUBHbBIC, JEAYKTHUBHBIEC, IO aHAJIOTHH),
JIeJaTh BBIBOJIBI U 3AKIIOUYCHHS;

YyMEHHE TMPUMEHSTH B TIPOIECCEe IO3HAHUS TOHATUS (NIPEIMETHbIE U
METanpeIMETHbIEC), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJIECINIU, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBEIBATH MIHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUUA 3HaK (CMMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmysia U YypaBHEHHUE
XUMUYECKON PEeaKIUU — NPU PEHICHUH Y4eOHO-II03HABATENbHBIX 33714, C YUYETOM
ATUX MOJIETBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIIECTBEHHbIC
MIPU3HAKN W3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBA3U U
IMPOTUBOPEYHS B U3yUaE€MbIX IIPOLIECCAX U SIBIICHUSIX.

Bba3oBble uccienoBarejbcKye 1eMCTBUSA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4e€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI II0
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEJACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (GopMyaHpoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMNbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 TpoJieJIaHHOM paboTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAs JUTEpaTypa XWMHUYECKOrO COAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcsl WNHTepHETa), KPUTUYECKH OLEHUBATH IMPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(DOPMAIIHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJBI U 3alpOChl MPU MOHMCKE M OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOIWMBIX IS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/a4 OMpPeNeIEHHOrO TUIIA, MPUOOPETEHHE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHU,
OBJIQJICHUE KYJbTYpPOW aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY MpeacTaBieHus HHOPMAIUU U
WUTIOCTPUPOBATh peEIIaeMble 3aJayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmamMu rpaduku U UX KOMOUHAIUSMU,

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpolecce Y4YeOHOW U
UCCJIeI0BATENHCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIUIEHHOCTH,
CEJIbCKOTO XO3sIIICTBa M TPAHCIOpPTAa HAa COCTOSHUE OKPY’KAIOLIEH NpPUPOIHON
CpEIBl.

KoMMmyHMKAaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1elCTBHA:

yMEHHUs 3aJlaBaTh BOIpPOCH (B XoJie Juamora W (WIM) IUCKYCCHUHU) IO
cymecTBy  oOcyxaaemMoil  TeMmbl, (OPMYJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEIOKEHHOMN 3a1a4u;

YMEHHsSI ~ TPEICTaBISATh  MOJYYEHHBIE  PE3yNbTaThl  MO3HABATENbHOM
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAILUIO
pEe3yIbTAaTOB BBHINOJHEHHUS] XMMHUYECKOTO JKCIIEpPUMEHTa (JJaOOpaTOPHOIO OIIbITa,
1abopaTopHO# pabOTHI MO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENBHOCTH MPU  PEIICHUU
BO3ZHMKAIOIIMX TPOOJeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUSA
COBMECTHBIX JCHCTBHI, OINpeAeNeHUe KpPUTEPUEB IO OICHKE KadecTBa
BBITIOJITHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSITEIbHO OMNPENEsATh LEIN JACSITeNIbHOCTH, IUIaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaTh Hanbosiee 3(peKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
MO3HABATEJbHBIX 3aJa4, CaMOCTOSITENbHO COCTaBIATh MM KOPPEKTUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUU 3aJaHUA C YYETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYEHHOIO pE3yJibTaTa 3asBICHHOHN 1€, yMEHHE
UCIOJIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, MTpejlaraéMble B YCIOBUU 3aJaHH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHHUIO 0053aTE€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOI'O JIaHHOW (QeaepanbHOl pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHWS, YMEHHUS MU CIIOCOOBI



NEUCTBUN, crHenupuIecKue [ MpeAMETHOW oOnactu «XUMHUS», BUIBI
JNEATEIPHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPHPETALNH,
peoOpa30BaHUIO W MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsIX.

K xoHiy o0yueHus B 8 kjiacce rpeMeTHbIe pe3yJibTaThl Ha 0A30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUYAIOIITUXCSl YMEHUMN:

e PAacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOHAsS), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAsg Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 2JIEMEHTa B COSAMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, IJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHCJICHUS, XMMHYECKasi PEaKius, KiacCu(PuKanus peakiuii: peaxiuu
COCIUHEHUS, PEAaKIMU Ppa3JI0XKEHUs, PpPEaKIUU 3aMEIICHUs, peaKIuu
o0MeHa, IK30- U IHIAOTEPMHUYECKUE PEaKIUHU, TEII0BOM 3(PDEKT peakinH,
SIPO aToMa, JJIEKTPOHHBIM CIIOM aromMa, aToMHas OpOUTaNb, PaJNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HENOJIIPHAs KOBAJCHTHAs CBS3b,
VWOHHAs CBS3b, HOH, KATMOH, aHWOH, PacTBOpP, MAaccoBas JO0Js BELIECTBA
(mpolieHTHAs1 KOHIICHTpAIUs1) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATHUH U
MIPUMEHATH 3TU MOHATUA NPU OMUCAHUU BEMIECTB U UX MTPEBPAILCHU;

e WCIOJBH30BaTh XWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIIU;

e OIpENENsATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKHCJICHUS  DJIEMEHTOB B  OWHApHBIX  COEJUHEHHSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEAUHEHUU I10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAasE W HMOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeiBaThb cmbicia Ilepuognueckoro 3akoHa [J[. W. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE TNEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoXkeHUs B llepmoamueckoit cucreme,
3aKOHOB COXPAaHEHMUS MAcChl BEIIECTB, NMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajpo;

e OIKCBHIBATh U XapakTepu3oBaTh TabiuuHyro dopmy Ilepuoanueckoit
CHCTEMBl XHMHUYECKHMX DJIEMEHTOB: pa3iIn4aTbh MOHATHS «IJIaBHAsS
noarpynna (A-rpynmna)» u «mnobounas noarpynmna (b-rpynma)», mansie u
OOJIbIIINE TIEPUOJbI, COOTHOCUTH OOO3HAYECHHS, KOTOpPhIE HMEIOTCS B
tabnune «llepuoanueckass cucTteMa XuUMHYeCKuX »dyemeHToB [J[. W
MenaeneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHHUS aTOMOB



XUMHUUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siipa, 00Illee YUCIO SIEKTPOHOB
U pacrpeesieHue UxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJacCU(UIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWYECKUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBy YYacCTBYIOUIUX B pPEaAKIUU
BEILIECTB, MO TETIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XMMHUYECKHE CBOWCTBA BEILIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

IPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [MpEBpalleHUl B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOW PEAKIIUU;

MPUMEHSITH OCHOBHbBIE OINEpPAlMU MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 000OIIECHHE, CHCTEeMAaTH3alluio, KIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€M — ISl M3Y4YEHUs CBOICTB
BEIIECTB M XHMHUYECKUX PpEaKIUh, EeCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAONIOJCHWE, W3MEPEHHE, MOJICITUPOBAHHE, JKCIIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

cleloBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYAOM U
7ab0paTOpHBIM  000pY/IOBaHHEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BELIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB MO TOJYYCHUIO W COOUpPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBJICHHUIO
pacTBOPOB C ONPEAECTEHHOM MACcCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M NPOBOAUTH  XUMHUYECKHME  OSKCIEPUMEHTHI IO
pacIio3HaBaHHUIO PACTBOPOB LIEIOUEH U KUCIOT C TOMOIIBIO UHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIty oOydenus B 9 kiiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOUIUXCSl YMEHHUI:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHMMHYECKUX TMOHATUNA: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOLMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEaKIIH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTponus, aM(pOTEepPHOCTh, XMMHUYECKas CBS3b (KOBAJICHTHAs, MOHHAS,
METaJJIMYEcKasi), KpUCTAIUIMYECKasl pemérka, KOoppo3us METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW PEaKUUH, NPEAEIbHO JOIyCTHMas
xoHuenTpanus [1JIK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHMUYECKUX THOHATHH U
IIPUMEHSATH ITU MOHATHS [P ONIMCAHUU BELIECTB U UX MPEBPALCHUN;
UCIOJIb30BaTh XUMMUYECKYI0 CHUMBOJIMKY JUIsl COCTaBieHHUS (opMyil
BEILECTB U YPABHECHUN XUMHUYECKUX PEAKIINA;

ONPEJENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHMSX pa3JIMYHOTO COCTaBa, NPUHAMIECKHOCTb BEHIECTB K
onpeAeNéHHOMY KJIacCy COEIUMHEHUH 1Mo (opMysiaM, BHJ XUMHUYECKOU
CBA3M (KOBaJ€HTHAas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSX, 3apsi/l MOHA 10 XUMHYECKON (QopMmysie, XapakTep Cpenabl B
BOJHBIX PAaCTBOPAaxX HEOPraHWYECKUX COEAMHEHHH, THI KPUCTAILINYECKON
PELIETKU KOHKPETHOI'O BEILECTBA;

packpsiBath cMmbIich Ilepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATb €ro IIOHUMAaHHE: OIMCHIBaTh U  XapaKTEPHU30BaTh
Tabnuuynyo Gopmy lleproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHasg moArpynmna (A-rpynma)» U «modoodHas
noarpynna (b-rpynma)», mansle u OosbliMe NEPUOJBI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKON Tabmuie, ¢
YUCJIIOBBIMM  XapAaKTEPUCTUKAMH  CTPOCHUS  aTOMOB  XMMHYECKUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpezieieHue HMX 10 D3JEKTPOHHBIM CIOsIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB DJIEMEHTOB M UX COCIUHEHUMN B
Ipeesax MajblX IIEPUOJOB U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUYECKUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YUCIy U COCTaBy YYACTBYIOLUUMX B pPEAKLIUU
BEIIECTB, N0 TEIUIOBOMY 3(P(EKTy, IO U3MEHEHUIO CTEIEHEW OKUCIIECHUS
XUMHUYECKHX HJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME WU CHCHUPUICCKUE XHUMHUYCCKUE
CBOMCTBAa IMpPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
IPUMEPAMM MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHMHM COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKLUH;

COCTABJISITh YPAaBHEHHUs DJIEKTPOJUTUYECKOM JAMCCOLMALMM  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMM NOHHOTO



oOMeHa, ypaBHEHHUS peEaKlWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
POTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOKHOCTH TPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJEKYJISPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XMMHYECKOr0 »3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOmolaTh  MpaBWJia  TMOJB30BAHMS ~ XUMHUYECKOM  TOCYI0M U
7a00paTOpHBIM  00OpPYIOBAaHMEM, a TaKXKe IMpaBUjia OOpallleHUus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMH 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB MO TMOJYYECHUIO W COOUpPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TMOATBEPKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEILECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapbonar-, ¢ocdar-, cwiMkar-, cyiabdar-, THIPOKCUJI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE ONEpPAlUd MBICTUTEIBHON JI€ATEIbHOCTH — aHAIH3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJI1 WM3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKAX pEaKluid, €CTeCTBEHHO-HAyYHbIE METOJIbl TIO3HAHUS —
HaOIOICHNE, M3MEpPEHHEe, MOJCIMPOBAaHUE, JKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJsnuecTBo 4acoB
Ne HaumenoBanue pa3jie/ioB u K n JyiekTpoHHbIEe (LU (POBHIE)
n/m TeM MPOrpaMMbl Bcero OHTPOJILHBIE PaKTHieCKne o0pa3oBaTejibHbIE PECYPChI
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHYECKHE TOHATHUSA
XuMHS — BaKHast 00J1aCTh

1.1 fICTaeKCTTI/]ft(I):;{I?(I){; ; GI;ITGJIBHOCTI/I 5 2 bubmorexa LIOK

) P A https://m.edsoo.ru/7f41837¢

YeJI0BeKa

L B:;?(e;:{fa Y XMMHYECKHE s | Bubnmorexa [JOK

’ peakit https://m.edsoo.ru/7f41837¢

20

Hmozo no paszoeny

Pa3znea 2. BaxHelilme npeacTaBUuTeId HEOPraHUYeCKUX BelleCTB
21 Boznyx. Kucnopon. [Tonsrue 6 bubmmoreka [JOK

) 06 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucnorax ] 1 bubnuoreka [IOK

' U COIISX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

) OCHOBAHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 1 1 bubmunorexa [JOK

’ HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢

Hmozo no pazoeny 30

Paszgea 3. [lepuognueckuii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKIIUN

3.1

[lepuonnueckuii 3aKOH U
IIepuoanueckas cucrema

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢



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

XUMHUYECKUX 3JieMeHTOB J[. 1.
MenneneeBa. CtpoeHue aroma

XUMHYECKAs CBA3E.

32 ORHCIHTENEHO- 8 ngﬁ;ff;f%fmsnc
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
bubmuorexa [JOK
Hmozo no p a30eﬂy 15 httDs://m.edSO(I)l.ru/7f41837c
PezepBHoe Bpemst 3 bubmiorexa LHOK
https://m.edsoo.ru/7f41837c
OBIIIEE KOJINYECTBO YACOB 68

1O MPOT'PAMME



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

9 KVIACC

KosiunyecTBOo 4acoB JJIeKTPOHHBbIE
HaumeHnoBanue pa3aesioB uu¢poBbIe
Ne n/m P Kounrpoabnsie IIpakruueckue (uitpp )
U TeM NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. BenecTBO M XUMHYeCKHE PeaKIUun
11 [ToBTOpenue u yriryOiaeHne 3HaHU OCHOBHBIX 5 1 bubnuoreka [IOK
' paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bubnnorexa HOK
’ peakuuii https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAST AUCCOLMALIMS. 2 | 1 bubnmoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpAX https://m.edsoo.ru/7f41a636
Hmozo no paszoeny 17
Pa3gen 2. HeMeTaJJILI M UX CO€IHHEHUS
21 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 1 bubnmoreka [JOK
' anemeHTOB VIIA-rpynmebl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYHIHL -€P hitps://m.eds00.ru/7f41a636
COCTUHEHUS
OO61mmas xapakTepuCTHKa XUMUYECKUX
2.3 anemeHTOoB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa HOK
’ PYTHEL ’ p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
24 anemeHTOB [VA-rpynmnsl. Yriepoa u KpeMHHM 8 1 2 buommorexa LOK
’ PYTHEL. POAHKP https://m.edsoo.ru/7f41a636
U UX COeIMHEHUS
Hmozo no paszoeny 25



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

Pa3zgen 3. MeTaJIbl M UX COCAUHEHU S

3.1 O61Me CBOHCTBA METANIOB 4 brbmiorexa [IOK
https://m.edsoo.ru/7f41a636
32 Bakueiine MeTaisl U UX COCIUHEHUS 16 bubanorexa LIOK
https://m.edsoo.ru/7f41a636
Hmozo no paszoeny 20
Paznen 4. Xumus u oKpyskamomas cpeaa
4.1 BemecTBa ¥ MaTepHaibl B )KU3HH YeJIOBEKa 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
Hmozo no paszoeny 3
PesepBHOE BpeMst 3 Brbmorera [IOK
https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB 11O
68

ITPOI'PAMME



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

ITIOYPOYHOE IIVIAHUPOBAHME

8 KIIACC
KoanuecTtBo 4acos DJIeKTPOHHbIE
Ne Hara uudpossie
n/n Tewa ypoxa Bceero Kontpoabneie  Ipaxriyeckue u3yuyeHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl

) [Ipeamer xumun. Posb XUMUM B KU3HU | bubmuoreka [IOK
yejjoBeKa. Teja U BelecTna https://m.edsoo.ru/ff0d210c

2 [TonsiTHe 0 METOAAX TIO3HAHMS B XUMHUU 1 bubmorexa [JOK

https://m.edsoo.ru/ff0d227e
Ilpakmuueckasa paooma Ne 1

3 «Ilpasuna pabomul é nadbopamopuu u 1 Bbubmuotexa [JOK
npuémul odopawienus ¢ https://m.edsoo.ru/ff0d23dc
aadopamopHwvim 000py00eanuem»

4 YucThie BEllleCTBA U CMECH. 1 bubnuoreka [JOK
CriocoOsI pa3zeneHus cMecei https://m.edsoo.ru/ff0d26ca
Ilpakmuueckan paooma Ne 2

5 «Pazoenenue cmeceit (Ha npumepe 1 bubamorexa [TOK

. https://m.edsoo.ru/ff0d28c8
OYUCMKU ROBAPEHHOUL CONU)»
but6mmoreka [JOK

6 ATOMEL H MOTICKYJIbI ! https://m.edsoo.ru/ff0d2a6c

7 XHWMHYECKHUE JJIEMEHTBI. 3HAKU | bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U c0KHBIE BENIECTBA 1 buGnuorexa LIOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmorexa [TOK

https://m.edsoo.ru/ff0d2d50

10 3aKOH OCTOSIHCTBA COCTaBa BEIIECTB. | bubnmoreka [JOK

Xumudaeckast opmyia. BaaeHTHOCTB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

dTOMOB XUMHYCCKHX DJICMCHTOB

OtHOCUTEIbHAA aTOMHAas Macca.

bubmuoreka [IOK

11
OtHocuTeNnbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢

12 MaccoBasi 107151 XUMHAYECKOTO bubmuoreka [JOK
3JIEMEHTA B COeAUHEHUU https://m.edsoo.ru/ff0d350c

13 KomnuecTtBo BemecTBa. Moib. bubnmoreka [JOK
MognsipHast macca https://m.edsoo.ru/ff0d5230

14 dusnyuecKue 1 XUMHUECKUE SIBJICHUS. bubnmoreka [JOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d3 7fa
IIpu3Haku U ycioBus MPOTEKAHUS bu6nuoreka [IOK

15 .

XAMUYECKUX PEAKLIUN https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubnmoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
BrrunciaeHus KoJIM4yecTBa, MacChl

17 BEIIECTBA IO YPABHEHUSIM XUMHUYECKUX buGnuorexa LIOK

= . yp https://m.edsoo.ru/ff0d5708
peakmuit

s Knaccudukanmss XuMHaecKux peakimit Bu6mnorexa [OK
(CoeuHEHN, PasIOKeHNA, https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)

i M. B. HOMOHOCOBO 6— gquLH/I- Bu6nuoreka [IOK
JHIMIJIOTE/HOT. 1J00 erHHe 1 https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3alUs 3HAaHUH

20 KonTpoabHas padora Nel mo teme but6mmorekxa [JOK
«BewmecrBa 1 XuMHYeCKHE peaKkumn» https://m.edsoo.ru/ff0d4290
Bos — cMechb ra3oB. CocTaB

21 BO3 lexa Kucmopo 3JIEMEHT U bubmorexa LOK

Ayxa. POt https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
dusnueckue 1 XUMUYECKHUE CBOMCTBA
bubmuoreka [IOK
22 KHCITOpoia (peakiny OKUCIICHHSI,

ropenue). [lonsTue 006 okcumgax

https://m.edsoo.ru/ff0d4614



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
https://m.edsoo.ru/ff0d4614

CriocoOblI MosTydeHus KUCI0po/ia B

but6mmoreka [JOK

23 J1a00paTOPUH U MTPOMBIIIIICHHOCTH. hitps://m.cdsoo.rw/fR0d497a
IIpumeHeHne kucnopoaa
TennoBoit 3 ekt xumudeckon
24 peaKuuu, MOHSITHE O bu6mmorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIMSIX
TomnuBo (HedTh, yrojab U METaH).
25 3anH3HeI§I/Ie(1];03I[};FX3, CITOCOOBI lro bubmorexa [IOK
https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALLECHUS
IlIpakmuueckas paboma Ne 3 no meme
26 «Il;onytteﬂue u cf)’ﬁupanue Kucaopooa, bubmmorexa LOK
. https://m.edsoo.ru/ff0d4ac2
u3yyenue e20 c60lCme)
7 Bonopon — a5eMeHT u mpocToe bu6nuoreka [IOK
BelecTso. HaxoxaeHue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 dusnvecKknue U XUMUYECKHE CBOMCTBA bubmuoreka [JOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [IOK
29 [TonsiTHE O KMCIOTAX U COJIAX hitps://m.cdsoo.rw/fOdS0d2
30 CriocoObl MostydeHus BoAOpoia B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
S llompaenme n cosupane sovopooes. Bubmrorera LIOK
uspuenue ezo coiicmey https://m.edsoo.ru/ff0d4{42
0 ModsipHblii 00BEM Ta30B. 3aKOH bu6nuoreka [IOK
ABorazpo https://m.edsoo.ru/ff0d542¢
Boruncnenus o0pEma, KoarmdecTBa
13 BEIIIECTBA raza Mo €ro u3BECTHOMY but6mmoreka [JOK

KOJINYECTBY BEILIECTBA WK 00BEMY

https://m.edsoo.ru/ff0d55a0



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
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https://m.edsoo.ru/ff0d4f42
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Brruncienus o0bEMOB ra3oB MO

but6mmoreka [JOK

34 ypaliHeHHIO peakuuu I:I’a OCHOBE 3aKOHA hitps://m.cdsoo.rw/fROdS 708
O00BEMHBIX OTHOIIIEHUH Ta30B

35 PuznyecKre U XMMHYECKHE CBOMCTBA bubnmoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwii. [TonsTre 06 bubmmoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacbiieHHbIe

37 Y HEHACBIIIECHHbIE pacTBOPBL. MaccoBas bubamorexa [TOK

https://m.edsoo.ru/ff0d5b40

JI0JIs BEILIECTBA B pacTBOPE
Ilpaxkmuueckas padoma Ne 5 no meme

13 «lIpucomoenenue pacmeopos c bu6muorexa [JOK
ONpeoenénHoll Maccosoii 0o.eil https://m.edsoo.ru/ff0dSeba
PAcmeopEénHO20 seuiecmea)

19 KoutpoabHas pa6ora Ne2 nmo teme bubnmoreka [JOK
«Kucsaopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcunpl: cocTaB, KiacCUpUKALINS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XuMHYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX Bubmrorexa LIOK

https://m.edsoo.ru/ff0d664e

OKCHUJIOB

4 OcHoBaHusl: cocTaB, Ki1accuuKars, bubnmorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 ITonydyeHne u XUMHYECKHE CBOKCTBA bubmuotexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccudukarus, but6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonyyenue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK

KHUCJIOT

https://m.edsoo.ru/ff0dfee2
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Comnu (cpemnue): HOMEHKIATypa,

46 CIIOCOOBI MMOTYYEHHUSA, XUMHUUECKHE bubmmorexa [IOK
. i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
Ilpakmuueckasn paboma Ne 6.
47 Peuwienue 3xcnepumenmanvHvix 3a0a4 bu6mmorexa [JOK
no meme «OcnoéHble Kaccol https://m.edsoo.ru/00ad9b7¢c
Heop2aHuYecKux coeOuHeHu)
43 I'eneTnueckas cBsI3b MEXKIy Kilaccamu bubnmoreka [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bubmuoreka [IOK
49 O00011IeHIE U CUCTEMATH3aLUs 3HAHUH
B H https://m.edsoo.ru/00ad9cb2
KonTpoannas padora Ne3 mo reme
50 "OCHPOBHLIC K;accbl bubmmorexa [IOK
. https://m.edsoo.ru/00ad9¢la
HEOPraHM4ecKMX coeMHeHuil"
[TepBbie MOMBITKY KIACCHPUKAITUU
51 XMMHYECKUX dJ1eMeHTOB. [loHsTHE O bubmuoreka [IOK
TPyNIIaxX CXOAHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
[Tepuoanueckuii 3aKOH 1
5 [lepuoanueckas cucteMa XUMHUYECKUX bubmuoreka [IOK
anemenToB JI. 1. Menneneera https://m.edsoo.ru/00ada52c
53 Ilepuonpl, TPYIIIBL, TOATPYIIIEI bubmorexa LOK
PHOZIBL, TPYIIBL, TOATPYT https://m.edsoo.ru/00ada52c
Ctpoenne atoMoB. CocTaB aTOMHEBIX
54 s TS N3oTtomnbl buomrorexa LIOK
A1CP- https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI09eK
. bubnmorexa [JOK
55 aTOMOB 3J1eMeHTOB [leprnoauueckoit

cuctemsl Jl. 1. Menaeneepa

https://m.edsoo.ru/00ada6bbc
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XapakTeprucTuKa XMMHUECKOTO
AJIEMEHTA TI0 €ro MOJIOKEHUIO B

but6mmoreka [JOK
56 I1 7 .H.
CPHOIMYECKOH cucTeme ]l https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyeckoro 3akoHa aJist
pa3BuTus Hayku U npaktuku. . 1. Bru6miorexa [[OK
>7 Menzenees — yu€Hblii, nefaror https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DNEeKTPOOTPULIATETLHOCTh ATOMOB bubmmoreka [JOK
XHMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [IOK
59 41
OHHAT XHMIHACCKAT CBASH https://m.edsoo.ru/00adac34
KoBanentHas mnomasgpHas
60 XUMHYECKAS CBSI3b ’ buGnuorexa LIOK
https://m.edsoo.ru/00adaab8
KoBanenTHas HemonsapHas
61 XUMHYECKAs CBSI3b ’ buGnuorexa LIOK
https://m.edsoo.ru/00adaab9
62 C bubnmoreka [JOK
TCHeHb OKHCIICHHA https://m.edsoo.ru/00adae28
63 OKHCIIMTEIEHO-BOCCTAHOBUTEIHHBIE bubmuotexa [JOK
peakuuu https://m.edso00.ru/00adb076
64 0 but6mmoreka [JOK
KUCITHTC/IM M BOCCTAHOBUTC/IH https://m.edso0.ru/00adb076
KonTtpouabsHnas pabora Ned o reme Bu6nuoreka [IOK
65 «Crpoenue atoma. XumMuyeckas

CBA3b»

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



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

66 PeseprubIil ypok. O60011eHIE 1 | bu6muorexa [JOK
cUcTeMaTH3allis 3HaHUH https://m.edsoo.ru/00adb33¢c
67 PezepBHblit ypok. O0o011eHNE U 1 Bbubmuotexa [JOK
cUcTeEMaTH3allus 3HaHUH https://m.edsoo.ru/00ad9cb2
Pese i1 ypok. O60011IEHE
68 CHCTFe):AI;;IZZp s 3HaHI/II;IH o 1 bubmorexa LHOK
H https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

IMPOI'PAMME
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9 KVIACC

KoJsaun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabusie IIpakruueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoTsbI padoThI
pecypchl
[lepuoauueckuii 3aK0OH.

| Ilepuoauueckas cucrema 1 bu6muorexa [JOK
XUMHUYECKUX 3JieMeHTOB [[. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHECHUH

2 CBOMCTB XUMHUYECKUX AJIEMEHTOB 1 Bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB

3 Knaccugukanus 1 HOMEHKIaTypa | bubmuotexa [JOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUYECKON CBSI3U U TUIIBI | bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrtpoabHnas padora Nel no teme

5 «IToBTOpEeHMe u yriyodieHue 1 1
3HAHWH OCHOBHBIX Pa3/iesioOB Kypca
8 kiaccay

6 Knaccudukammst Xumuaeckux 1 bubmuoreka [IOK
PEaKLH MO pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0

; [Tonsarue (1)‘[ CKOPOCTHU XUMHUYECKON | Bu6nuoreka [[OK

eakuuu. [loHsTHE O TOMOT€HHBIX U
peardtl https://m.edsoo.ru/00adbe9a
TE€TEPOTCHHBIX PEAKIIUSIX
[ToHsITHE O XMMUYECKOM PAaBHOBECHH.

8 @DakTOpPHI, BIUSAIOIINE HA CKOPOCTh 1 but6mmoreka [JOK
XUMHUYECKOW PEAKIMU U MOJT0KEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI

9 OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC 1 but6mmoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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peaxiuu

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

Teopust 3IEKTPOTUTUYECKOMN

but6mmoreka [JOK

10 ncconuanmu. CUIIbHEIE U clIa0bIe
A tan https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 HNoHHurle ypaBHEHUS peaKIIHil bubnnorexa LIOK
yp peartl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHUH B CBETE IIPEICTABICHUN bubnnorexa LIOK
pvﬂ https://m.edsoo.ru/00add5d8
00 DIIEKTPOIUTUIECKON JUCCOITUAIIUU
" XUMHUYECKUE CPOI%CTBa COJIEH B CBETE Bu6mnorexa [OK
TpCACTABIICHAN O . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON AUCCOLIMAIIIT
14 I . but6mmoreka [JOK
OHATHE O THAPOIH3E COJICH https://m.edsoo.ru/00add9d4
15 O000IIIEHNE U CUCTEMATU3ALHS bubauoreka [JOK
3HAHUHI https://m.edsoo.ru/00addd12
6 Igl)mkmuttecmm paooma Ne 1. Bu6nuoreka [IOK
«reuienue IxcnepumMernarbHpLx https://m.edsoo.ru/00addbfa
3a0auy
KonrtpoabHnas pabora Ne2 no reme
17 «DJIeKTPOIMTHYECKAS bubnmoreka [JOK
aucconuanusa. XuMuyecKue https://m.edsoo.ru/00addec0
peakuuu B pacTBOpPax»
OO01mas xapakTepuCTHKA TaJIOTeHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMeEPE bubnnorexa LIOK
p P https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. ComnsiHast KHCIIOTA,
XUMHUYECKHE CBOMCTBA, MOJYUCHHE,
i but6mmoreka [JOK
19 IPUMEHEHNE

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



https://m.edsoo.ru/00adcade
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Ilpakmuueckan paboma Ne 2 no

20 11 . bubnmoreka [JOK
meme «llonyyenue conanoi
y . . https://m.edsoo.ru/00ade348
Kuciomol, uzy4eHue eé ceoicme
Brrurcnenus mo ypaBHEHUSIM
21 XUMHUYECKHUX PeaKIUH, eClIM OOUH U3 buGnuorexa LIOK
p ’ https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
2 OO0m1as XxapaKTepUCTUKa dJIEMEHTOB bubmuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AmnoTponHbie MoIU(UKALIMK CEPBI.
3 Haxoxnenue cepbl U €€ coeTMHEHUI bubmuoreka [IOK
B [IpUpOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoi, cTpoenue, puznueckre bubmmoreka [JOK
Y XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KMCIIOTa,
25 duznyecKrue 1 XUMUIECKHE CBOHCTBA bubamorexa [TOK
’ https://m.edsoo.ru/00adea28
IPUMEHEHUE
XUMHYECKUE peaKllni, JekKallue B
OCHOBE TIPOMBINIICHHOTO CII0c00a
2 IIOJIy4EHUS CEPHOU KUCIIOTHI. bu6nuoreka [IOK
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKPYKaroIIEeH cpeibl COETUHEHUSIMU
cepbl
27 Brruncnenne MmaccoBou JT0IH BBEIXOJA bubmuoreka [IOK
MPOJIYKTa PEAKIINHT https://m.edsoo.ru/00adec8a
OO61mas XxapakTepuCTHKA 3JIEMEHTOB
28 VA-rpymmsl. A30T, pacpOCTpaHeHHe bub6nnoreka IIOK
B IIpupoe, Gpu3nyecKue u https://m.edsoo.ru/00adecabd
XAMHYECKHUE CBOMCTBA
29 Ammuak, ero pusnyeckue u bubmuoreka [JOK



https://m.edsoo.ru/00ade348
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XUMHUYCCKUC CBOfICTBa, MOJIYYCHUEC U

https://m.edso0.ru/00adf004

MIPUMEHEHNE
[IpaxTuueckas padota Ne 3 o reme
30 «lTonyyeHne aMmmMuaka, U3y4eHue ero Bubmorexa HOK
. : gt https://m.edso0.ru/00adf180
CBOMCTBY
31 A3oTHas kucioTa, e€ Gu3nIecKue u bu6muoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edso0o.ru/00adf306
Hcnonp3oBaHre HUTPATOB U COJEH
aMMOHHUS B KAUECTBE MUHEPATbHBIX
32 00peHunii. XUMHYECKOe bubmorexa [TOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHCHUSIMHU a30Ta
docdhop. Oxenn bocdopa (V) n
33 (boc:l?o pHa;I KI/ICJ'I(}))Ta (b(bprl)zn(qe)cxne u bubmorexa [JOK
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MTOJTyUYCHUE
Hcnons3oBanue pochatos B
KaueCTBE MHHEPAIBHBIX YI0OpEHUH.
34 3arpsi3HeHUE npn 0 Hoﬁyc € pBI buomiorexa LIOK
p PHPOAL pen https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacipocTpaHeHHE B
35 npu Ic)) e E)I/ISI/II‘)IGCKII)/IC Y XMMHYECKHE bubmorexa [TOK
p P e https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcunsl yraepoaa, ux Guandeckue u
36 XUMHYECKHE CBONCTBA. bubmuoreka [IOK
DKOJIOTHYECKHE TTPOOTIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ okcuaoM yrieposa (IV)
YroJsbHas KACIOTa U €€ CONU
37 bubnmorexa [JOK

https://m.eds00.ru/00ae006¢
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Ilpakmuueckasn paooma Ne 4 no

38 meme "'llonyuenue yznexkucnozo bubanorexa LOK
2aza. Kauecmeennasn peakyus na https://m.edsoo.ru/00ae027¢
Kapoonam-uon'"

[lepBoHayanbHbIe TOHATHUS 00
39 OpPraHNYECKHUX BEIIECTBAX KAK O bubamorexa [TOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIiiepoaa
40 KpemHuuii u ero coequHeHust bubnnorexa LOK
P https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5. Pemenue

A1 SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bu6muorexa [JOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ac0bf2
COCTMHEHUS»

Kontponbnas padota Ne3 no teme
. bubnmoreka [JOK
42 «BaxHeime HeMeTaubl U UX
https://m.edsoo.ru/00ae0el8
COETUHEHUS
OO01mas XapakTepuCTHKa XUMUIECKIX
3JIEMEHTOB — METAJUIOB.

43 Merannuueckas CBA3b U bubnmorexa [JOK
METaJUTNYECKasi KpUCTAIITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKre CBOMCTBA
METaJUIOB
XHUMHYECKUE CBOMCTBA METAJLIOB.

44 DINEKTPOXUMHUYECKUN P buGnnorexa LIOK

P . P https://m.edsoo.ru/00ael 156
HaANPSDKEHUH METaJIOB
O61ue crocoObl MoTy4eHust
MetasuioB. CruiaBel. Beruucienus no
. bubnmoreka [JOK
45 YpaBHEHUSAM XUMUYECKUX PEAKIIUM,

€CJIM OJIUH U3 PEareHTOB COACPKUT
npuUMecH

https://m.edsoo.ru/00ael 156
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bubmuoreka [IOK

46 TowATHE 0 KOPPO3HH METAILIOB https://m.edsoo.ru/00ae1278
bubmuoreka [IOK
47 [enotmpie MeTa el https://m.edsocI)_Fru/Oan14b2
43 OKCHUIBI U TUAPOKCUIBI HATPUS U bubmuoreka [IOK
KaJust https://m.edsoo.ru/00ac14b2
49 [IlenoyHO3EMENBHBIC METAIIITBI — bubnuoreka [JOK
KaJIbIIUA U Mar"Hui https://m.edsoo.ru/00ael5e8
50 Baxneime coenuHEHNS KaJIbIUI bubmmorexa [IOK
https://m.edsoo.ru/00aelSe8
51 O0606mieHne )
Y CUCTEMaTHu3alus 3HaHUI
5 JKécTkocTh BOABI 1 CLIOCOOBI €€ bubmuoreka [IOK
YCTpaHEHHU https://m.edsoo.ru/00ae1886
Ilpakmuueckasn paboma Ne 6 no
53 mIe’M(z "}Ké'CMKOIC’mb 6000l U bubmorexa LOK
Memoont eé yempanenus" https://m.edsoo.ru/00aclae8
. Bbubmuotexa [JOK
>4 AmOMHHHH https://rn.edsog)_.[ru/Oanlc64
55 AmpoTepHbIe CBOICTBA OKCHJIA U bubmuotexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
36 Keneso https://m.edsogru/Oan1d86
57 OKcubl, THAPOKCUIBI U COJIH JKeTe3a bubmuorexa [JOK
(IT) u xenesa (II) https://m.edsoo.ru/00ae35¢6
O000111eHNE U CUCTEMATU3ALMS
58 3HAHUU
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[IpaxTuueckas padora Ne 7. Perenue
9KCIIEPUMEHTAIBHBIX 3a/1a4 [0 TeMe

bubmuoreka [IOK

59 i 1
«BaXHCHUINE MCTAILIB! H HX https://m.edsoo.ru/00ae3de8
COETUHEHUS
Brruucnenust no ypaBHeHUSIM
XUMHUYECKHUX PEaKIIHii, eCIM OJNH U3
60 pEeareHToB J1aH B U30BITKE WU 1 bubmuoreka [JOK
COJIEPXKUT pUMeCH. Beruncienns https://m.edsoo.ru/00ae1750
MacCOBOH J0JIM BbIXOJa MPOAYKTa
peaxkuuu
61 O06o001IeHre U CUCTeMAaTHU3 AN !
3HAHUM
KonrtpoabHnas padora Ne4 1o reme
62 «Baxkuei e MeTaUIbI H UX 1
CcOoeIMHEHHUD)
63 BemectBa u maTepuansl B | bubmuoreka [IOK
IIOBCEIHEBHOM KU3HU UEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHMHYECKOE 3arpsi3HEHUE | bubmuotexa [JOK
OKPYXKaroILEe Cpeabl https://m.edsoo.ru/00ae4270
65 Posib xumuu B perieHun 1 bubmuorexa [JOK
HKOJIOTHYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PeseprubIit ypok. O6001IeHNE 1 1 bubmuoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O6001eHuE 1 1 bu6muorexa [JOK
cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33¢c
5 Pe3epBHbIii ypok. Oﬁoﬁluue}me u . Bu6nmoreka [IOK
CHCTEMATH3AUM IHAHMM https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

INPOI'PAMME
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