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HOACHUTEJIBHAA 3AIIUCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3yJabTaTaM OCBOEHUS OCHOBHOU
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC OOO, a Taxxke Ha OCHOBE (QeaepalbHOll paboueld MPOrpaMmbl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Oa€T TPEACTaBICHHE O IENAX, OOed CTpaTeruu
oOy4yeHUs, BOCHUTAHUS U Pa3BUTUA OOyYaIOIMIUXCA CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MpEaMETHOE COJIepKaHue,
NpeyCMaTPUBACT PACHPEACICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE TIO
pazgenaM M TeMaM MpPOrpaMMbl MO XUMHH, ONPEACISECT KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU cojiep>KaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYECHHUSI XUMHUHU C  YUYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKU  Yy4eOHOro  mpoliecca, BO3PACTHBIX
OCOOCHHOCTEH  OOy4Yaromuxcsi, ONpeACsIET BO3MOXHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOTO O0IIIET0 0Opa3oBaHUs, a TakKe TpeOOBaHUH K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaromIerocss IO OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHH CIYXKUT OCHOBOM [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPTrUM M 00 SBOJIOIUHU BEIIECTB B MPHUPOAE, O MyTAX pEUICHUS TI00ambHbIX
npoOjieM yCTOMYMBOTO PAa3BHUTHS YEJIOBEUECTBA — CBHIPHEBOM, IHEPreTUUCCKOM,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIeM 3PaBOOXPAHECHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  pealu3aliii  BO3MOXKHOCTEH JJii  CaMOpa3BUTHS |
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 0011 1 (PYHKIIMOHAILHON I'PaMOTHOCTH,

BHOCHT BKJIaJ B (DOPMHPOBAHUE MBIIINICHUS] M TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIbHON y4eOHOW NIeATEeIHbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(ECCHOHAIBHON NESITETHOCTH;

3HAKOMHUT CO CHENU(PUKONW HAYYHOTO MBIIUICHUS, 3aKIaJbIBaeT OCHOBBI
LIEJIOCTHOTO B3IJISIAa HA €IMHCTBO MIPUPOABI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (()OPMUPOBAHUM €CTECTBEHHO--HAYYHON rpaMOTHOCTH 00YyUarOIINXCS;



crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHHUSI K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIAJl B AKOJIOTHUYECKOE
oOpa3zoBaHuEe 00yUYarOIIUXCS.

JlanHble HampaBieHUs B OOYYEHMHM XHMHHM OOECHEeUYMBAIOTCS CHEIU(pUKON
COoJlep>KaHMsl  y4yeOHOTO  TpeaAMeTa, KOTOPBIA  SIBIAETCS  MEeAaroru4ecku
aJanTUPOBAHHBIM OTpaXkeHHWEM 0a30BOM HAYKM XMMHUH Ha ONpPENeIEHHOM dTare e
pPa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHMsI OPUEHTUPOBAH HA
OCBOCHHE OOYYaIOUUMUCS CHUCTEMBI IMEPBOHAYAJBHBIX TOHATHI XWMHH, OCHOB
HEOPraHMYeCKOM XUMUM W HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TMOHSITUH
OpraHUYeCKOU XHUMUHU.

CrpykTypa coaep:kaHusl MPOTPpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mojaxonaa k e€ uzyudeHuro. CopepikaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUN 0 XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI TTOHSATUM O XUMUYCCKON
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPTraHU30BaHBI 10 MPHUHIMIY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMSI;

— [lepuoanueckoro 3akoHa /1. 1. MeHnzaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOCHUU aTOMa U XUMUYECKOMN CBSI3H;

— TpeacTaBiIeHUN 00 DIIEKTPOIUTHYECKON IHCCOIMAIMM BEUIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCS HA OCHOBE HSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K JIpyromMy, BBINONHAS (GYHKIHH OOBSACHEHHMS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIIOCOOCTBYET  (DOPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMHAYECKOW COCTABIIAIONIEN HAYYHOM KapTUHBI MUpPA B JIOTHKE
e€ CHUCTEeMHOW NpPUPOJbI, IEHHOCTHOTO OTHOUIEHHWS K HAayYHOMY 3HAaHUIO H
MeToJaM TMO3HaHWUsS B Hayke. M3yueHHe XUMUU OPOUCXOAUT C MPUBICYEHUEM
3HAHWA W3 paHee HM3yYEHHBIX yUEOHBIX MpeaMeToB: «OKpYX AU MUp»,
«buonorus. 5—7 kinacce» u «Pu3zuka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (OPMUPOBAHHWE 3HAHUH OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHIL.
3amaya y4eOHOTO MpeaMeTa COCTOWT B (OPMHUPOBAHUU CHCTEMBl XUMUYECKUX
3HAHUM — BaKHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKECHUH,
JOCTYTMHBIX 0000IIEHUN MHUPOBO33PEHUYECKOI0 XapaKTepa, sI3bIka HAYKH, B



OpuoOOIIEHHH K HAayYHBIM METOJaM T[IO3HAHWSA TPU HW3YYCHHHM BEIIECTB H
XUMUAYECKUX peakluid, B (OPMHUPOBAHUM U PA3BUTUU TMO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B Yy4yeOHO-IIO3HABATENBHOM M Y4EOHO-UCCIEN0BATEIbCKON
AESITeNFHOCTH, OCBOCHHHM NPaBUJ 0€30MacHOro OOpaimieHusi C BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3y4eHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKue IIeNd, KaK:

— (¢dopMUpOBaHHE WHTEIUICKTyallbHO pAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEHICHUH,
CIIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHUE
O0yJaloUIMXcss K CaMOCTOSITENIbHOM MO3HABaTENbHOW JESITETbHOCTH, HAYYHBIM
METOoZlaM TIO3HAaHUA, (POPMHUPYIOIIUM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yCcIOBHiA, CIOCOOCTBYIONINX MPUOOPETEHUIO 00YyYarOIIMMUCS
OIbITa Pa3HOOOpPA3HOW JEATEeIHLHOCTH, TMO3HAHUS W CAMOIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMITETCHIIMI), WMEIONINX YHUBEpCaIbHOE 3HAUYCHUE IS
Pa3IMYHBIX BUIOB JESATCIbHOCTH;

— (dopmupoBanue oOmEeH (QYHKIIMOHANTBHOW ©  €CTECTBEHHO-HAY4YHOM
rPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBICHATH M OICHUBATH SIBJICHUSA
OKPYXAIOIEr0 MHpA, WCIOJIb3ysl 3HAHUS M OIBIT, MOJYyYEHHbIE NPH H3YUYCHUU
XUMHH, TPUMEHSATh HX MPU PEIIEHUU MpoOJeM B IOBCEIHEBHOW >XU3HU W
TPYJOBOM JIEATETLHOCTH,

— ¢opMmupoBaHHE y OOYyYalOIUXCS TYMAHUCTHMYECKHX OTHOIICHUH,
NOHUMAHUS [EHHOCTH XHUMHUYECKUX 3HAHWM HJi BBIPAOOTKH JKOJOTHYECKHU
1IeJIeCO00pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOM NEATETBHOCTH B IEJNAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOTHON CPEIBL;

— pa3BUTHE MOTHUBAIMHM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOIIO H
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHsS  OOIIECUYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpo(uMiIsl U HANpaBICHHOCTH JaJbHEUIIETO
o0yJeHHUS.

OOmiee 4uCIO 4YacoB, OTBEAEHHBIX JUISI M3YYCHHS XUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisaeT 136 yacoB: B 8 kinacce — 68 yacoB (2
gaca B HeJlelo), B 9 kinacce — 68 yacoB (2 Jaca B HEJENIO).



COAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaabHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. Du3nyeckue CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSHUE
BemiecTB. [loHsiTe 0 MeTogax MoO3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3aeneHust cMecei.

ATOMBI W MOJIEKYJIBl. XUMHYECKHE dJIeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYECHUE.

Xumuueckas (opmyna. BaleHTHOCT, aTOMOB XHUMHUYECKHUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHocuTEeNbHAST MOJIEKYJIsSIpHAass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemectBa. Mosib. MonspHas Mmacca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHUI[ BemecTBa. Pacuétel mo Qopmynam
XUMHUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpPU3HAKHU.
3aKOH COXpaHEHHs MacChl BelIecTB. XuUMudeckue ypaBHeHus. Kiaccudukanus
XUMHYECKUX PEaKIHi (COeAMHEHMS, Pa3I0KEHHUs, 3aMelIeHs, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OpPYIOBAaHUEM, U3YUYEHHUE U OMHCAHHE
bU3MYECKUX CBOMCTB O00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJAEHCAlUsA BOJbl) U XUMHUUYECKUX (TOPEHUE CBEYM, MPOKATUBAHHE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCJIOTOMN) sIBJICHUM, HAOII0IeHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKHX peakuui (pasyioKEHHE caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOAEHCTBHE Kele3a ¢ pacTBopoM conu Menu (11),
U3y4eHHE CIOCOOOB PA3CIICHHUS] CMECEH: C MOMOIIBI0 MAarHuTa, (GUILTpOBAHUE,
BbITIApUBAHUE, AUCTHILIISAIMSA, XpoMaTorpadusi, IpoBeeHNEe OYUCTKH TOBApEHHON
colv, HaONIOJCHWE W  ONMUCAaHWE  pe3yJIbTaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEIEH MOJEKYJI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe 1M HCOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucnopoa — 3JeMEHT U MPOCTOE
BemiecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUe U XUMHUYECKHE
cBoicTBa (peakuuu ropenusi). Oxcunpl. Ilpumenenue kucioponaa. CrnocoObl



MOJIyYeHUs KHUCIOpoJa B J1la0opaTopud U MPOMBINUICEHHOCTH. KpyroBopoT
KHciopoaa B mpupojie. O30H — aJioTporiHasi MoAU(UKAILIKS KUCTOPOa.

TeroBoll 3P(GEeKT XUMUYECKON pEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3/1yXa, YCWICHUE TapHUKOBOro A PekTa, pa3pynieHue 030HOBOTO CJIOS.

Bogopon — »memeHT uM mpocroe BemecTBO. HaxoxaeHue Bomopona B
npupojsie, Gunyeckue MW XMMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI
nonyyeHus. Kuciorsl u comnu.

Monsipabiii  00bEM  Ta30B. Pacy€Thl 1O XUMHUYECKUM  YpaBHEHHUSIM.

dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputenb. PacTBOpEI.
HaceblllieHHbIE M HEHACHIIIEHHbIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neoprannmdeckux coenuHeHuit. Oxcunbl. Kimaccuduxanus
OKCUJIOB:  cosieoOpasyromiue  (OCHOBHBIE, KHUCIOTHBIC, aM(pOTepHBIE) U
HecosneoOpasyomue. Homenkmatypa okcuaoB. Dusnyeckue W XUMUUYECKHE
CBOMCTBa OKCUJIOB. [TonyueHnue okcuaoB.

OcHoBanusi. Knaccudukanus ocHOBaHHMM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknaTypa ocHoBaHuil. PU3HUECKHE U XHMHYECKHE CBOKCTBA
ocHoBaHui. [lonydyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHE CBOMCTBAa KUCHOT. Psan axkruBHoctu meramnoB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiarypa cosneil. @u3nyeckue U XMMHUUYECKHUE CBOMCTBA COJICH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEXKIY KiIacCaMU HEOPTAaHUYECKUX COCTMHEHUH.

Xumuueckuii IKCcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE CONEPKAHUS KUCIOPOJa B BO3AYXE, MOJYYEHHUE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHCJIOpOJaa, HabI0/IeHne
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (mokapa), O3HAKOMJICHHE C o0Opa3llaMHd OKCHJIOB U
OMMCaHUWE HUX CBOWCTB, MOJydeHUE, COOMpAaHHE, PACMIO3HABAHME U HU3YUYCHHUE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojeicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MOXHO HCIOJIB30BAaHUE BUIACOMATEPHAJIOB), HAOIIOACHUE OOPA3I[OB BEIIECTB
KOJIM4YecTBOM 1 MOJb, HCCIIeIOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJIAMHU
(HaTpueMm M Kanbl[ueM) (BO3MOKHO HMCIOJIb30BAaHUE BUACOMATEPHUAJIOB),



UCClieJOBaHUE O00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKUW MHAMKATOPOB B PACTBOpaxX KUCIOT U IIEIOUEH,
u3ydeHue B3ammojericTBus okcuaa meaw (l1) ¢ pacTBopoM cepHOM KHCIIOTHI,
KUCJIOT C MeETAJUIaMH, pPEakUud HEUTpalu3ally, IOJYYEHUE HEepPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METa/ljla APYTMM M3 pacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/lad 10 Teme «Baxkuelmmne Kiaccbl HEOPraHUYECKUX
COCMHECHUN.

IHepuoanuecknit 3axkoH u Ilepumoaumyeckas cucTeMa XMMHYECKHX
iemenToB JI. WU. MenngeneeBa. CtpoeHue aroMoB. XUMHYECKas CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PEaKIUU

[lepBble TOMBITKK KiIacCU(PUKAIMK XUMHUYECKUX dJeMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJEMEHTOB (IIETOYHBIE M MIEJTOYHO3EMEIbHbIE METaJUIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3ytoT aM(OTepHbIE OKCHUJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckasi cucteMa XUMUYECKUX IIEMEHTOB /.
N.  MenneneeBa.  KoporkonepuogHass W JUIMHHONEPUOAHAs dbopmbl
[Tepunoguueckoit cucrteMbl xumuueckux snemeHToB 1. Y. Menneneesa. llepuosl
u rpynmbl. OuU3MYECKUuil CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB MEpuoAa M
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0Yek aroMoB TMepBbiX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuognueckoit cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero noJioxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUSl paJuyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB 10 TPYIIIIaM U MEPUOJAM.

3nauenue Ilepuoauueckoro 3akoHa u [leproanueckoi CUCTEMbl XMMUYECKUX
BJIEMEHTOB U Pa3BUTUA Haykh W npakTuku. [[. WM. MenaeneeB — y4y€HbI U
rpaXkJ1aHUH.

Xumuueckas cBsi3b. KoBasieHTHast (moJsipHass W HENOJISIpHAsl)  CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX PJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusi.  OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iporniecchl okucneHus: 1 BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEMIECTB METAJUIOB M HEMETAIJIOB, B3aUMOJCHCTBUE
TUAPOKCHIA [MHKA C PACTBOPAaMHM KHUCJIOT M UIEJIOYEH, IMPOBEAECHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLMI
(ropenue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mexcnpeomemmunle cea3u



Peanuzanusa MeXnpeIMETHBIX CBs3eM MpU HM3ydYeHUM XHMHUU B 8 Kjacce
OCYIIECTBIISIETCS 4Y€pe3 UCIOJIb30BaHUE KaK OOIIUX €eCTeCTBEHHO--HAYUYHBIX
MOHATUH, TaK U TOHSATHM, SBJISIIOIINXCS CUCTEMHBIMU JJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSATUSI: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHaJu3, CHHTE3, KilacCudUKanus, MEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, UBMEPEHUE, MOJIENb, IBIICHUE.

®usuka: Marepusi, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH],
U30TOIbl, PAIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHOe€ COCTOSIHUE BEIECTBA, ra3, (PU3MUYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, IUIAHETHhI, 3BE3/1b1, CONHIIE.

buonorus: potocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpanbl, TOpPHbIE MOPOJIBI,
MOJIE3HBIE UCKOTIAEMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYECKAs peaKIus

[Tepuonnueckuii 3akoH. [lepuoauueckasl CHCTEMa XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX TNEPUOMAOB, Kajus, KalblUusi M UX
COEIMHEHUII B COOTBETCTBUM C MOJOXKEHHEM »ieMeHToB B Ilepuommueckoi
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIBl XMMUYECKOW CBSI3U. THIBI KpUCTAJUNIMUYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTANIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaius 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCAIIMUXCA K Pa3JIWYHbIM KjaccaM HEOPraHMYeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaims XuMU4ecKUX peakinii Mo pa3iTudHbIM MpU3HaKaM (110 YUCITy
M COCTaBy Yy4YaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBoMY 3ddekrty, 1o
W3MEHEHHUIO CTETICHEW OKMCIECHUS XMMHYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
YYACTHUIO KaTalu3aTopa). DK30- U HAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMHUUYECKHE
YpaBHEHHS.

[lonsiTue o ckopoct xuMHueckoil peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peaknusx. [IoHSTHe 0 TOMOTEHHBIX M TeTEePOrE€HHBIX
peakuusx. llonstue o xkarammse. [IoHsTHE O XMMHYECKOM paBHOBeCHU. DaKTOPBI,
BIIMSIIOIIME HA CKOPOCTh XMMHMYECKOW PEaKUUH W IIOJIOKEHHE XHWMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE  PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIMTENIbHO-BOCCTAHOBUTENBbHON peakuuu. CocTaBieHHE ypaBHEHUH



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKUUA C HCHOJB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AUCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMH
xumuyeckoi cBsizu. CreneHs aucconuanuu. CUiabHbIE U CJ1a0ble AJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MPOTEKaHUs peakIuii HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YpaBHEHMS peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMW M COJEHd B CBET€ MPEACTaBICHUN 00  BIEKTPOJUTUUYECKON
nucconanuu. KauecTBeHHbIE peakiuy Ha HOHbI. [loHsITHE O THIpOIN3€E CONEei.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIIECTB — METAUIOB W HeMeTauioB (rpadura W ajiMasza), CIOXKHBIX BEIECTB
(xmopuma HaTpusl), HCCIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOU PEaKIUH
OT BO3JEUCTBHUS PaA3IUUHBIX (DAKTOPOB, HCCIEAOBAHUE DJIECKTPONPOBOJIHOCTH
pacTBOpOB BEUIECTB, IMpollecca JAUCCOLMAIMUA KHUCJIOT, WIEJI04Ye U Ccojeu
(BO3MOXKHO  WCIOJIb30BaHHE  BHUJEO MaTEpPHAlOB), IMPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHWUs  peakiuid  HMOHHOro  oOMeHa
(oOpazoBaHme ocangka, BbIACICHHE Tas3a, OOpa3oBaHUE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBI  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHIA
(ropeHue, peakiMu pasioKEeHHs, COCIMHEHUs), Paclo3HABaHWE HEOPTraHWYECKHUX
BEIIECTB C IIOMOINBI0 KAUECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTa/ibl 1 UX COeTUHEHUS

OO6mast xapakTepucThka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHMYECKHE CBOWMCTBA Ha TMpUMEpe  XJopa
(B3aumMozeiicTBUE € MeETallaMH, HEMETaJUIaMHy, IIeJo4aMu). XJIOPOBOAOPO.
CongHasi KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M 4esoBeKa. BaxHeWmine XJIopuabsl U HX
HaXO0XJCHHUE B PUPOLE.

OO6mrast xapakrtepuctuka aneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEMIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMUYeCcKne cBocTBa cepbl. CepoBOOpOa, CTpoeHUe, (pu3ndeckue u
XUMUYeckre cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnass kuciora, (Qu3MYeCKHWe W XHMHYECKHE CBOWCTBa (00mme  Kak
MPEACTaBUTENST Kjacca KHUCIOT W crhenupuiecKkue). XUMHUUYECKHE pPEaKIuy,
JeXalue B OCHOBE MPOMBIIIJIEHHOTO CIOCc00a TMOJYyYEeHHUs] CEPHOW KHUCIOTHI.
[Ipumenenune cepHoit KUCHOTHL. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAs PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepsl U €€ COEIUHEHHM B TMpuUpoje. XUMHYECKOE
3arps3HEHUE OKPYXKAIOIIeH Cpellbl COCAMHEHUSMH Cepbl (KUCIOTHBIE O],
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUs. A30T, PacHpOCTpPaHEHHUE B MPHUPO/IE,
dbuznueckue U XuMU4Yeckue cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
dbu3nUecKue U XUMHUUYECKUE CBOMCTBA, MOJIydeHUEe U ipuMenenue. Cojiu aMMOHUS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToyiydyeHue, (PU3NYecKHue U XUMHUUYECKHUe
cBoiicTBa (0OlIME Kak MPEACTAaBUTENs Kjacca KHCIOT U crenuduyueckue).
Ucnonw3oBanne HUTPATOB W COJIGM aMMOHHS B KadyeCTBE MHUHEPAJIBbHBIX
ynoopeHuil. XMMUYECKOE 3arpsi3HEHUE OKPYXKalolel cpe/ibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKAMW, 3arps3HeHUEe BO3[yXa, NOouBbl W BoA0EMOB). Docdop,
ajutoTporHbie Moaudukanuu ¢Gocdopa, GUMIECKHME U XUMUUYECKHE CBOWCTRA.
Oxkcun docdopa (V) u pochopHas kuciaora, pu3NIeCKue U XUMUIESCKHUE CBOWMCTRA,
nonydyenue. Mcnonb3zoBanue pochartoB B kauecTBe MUHEPATBHBIX yIO0OPEHUI.

O6mas xapakrepuctuka anemMeHToB [V A-rpymnmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCICHHUA.  YTIEpOol,  aJUIOTPOIHbIC
Moau(UKALMK, pPACHpPOCTpaHEHHEe B TpPHUPOAE, (PUINYECKHME U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupoje. OKCuabl yriepoja, ux
¢uznueckre M XUMHUYECKHE CBOWCTBA, JEWCTBHE HA JKHUBBIE OpPTraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJOTUYECKHE TMPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriiepoaa (IV), runore3a r100aJbHOTO TMOTEIJICHUS KIUMAaTa, MapHUKOBBIM
addekr. YrompHas KUCIoTa M €€ colnM, X PU3NIeCKUe M XUMHYECKHUE CBOMCTBA,
nojiyueHue u mnpuMeHeHue. KauecTBeHHass peakinuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEAUIIMHE, MTPOMBIIICHHOCTH M CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCTMHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TAHOJ, MIUIEPUH, YKCYCHAs KUCIOTA).
[IpupoaHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yrojib, MPUPOJHBIA Ta3, HEDTH),
MPOAYKTHl WX mepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBIIICHHOCTH.
[lonsiTe 0 OMONIOTMYECKHN BaXKHBIX BELIECTBAX: XKUpaX, OelKax, yriieBoaax — U Ux
poiii B OKM3HM 4eloBeKa. MarepuaibHOE €JUHCTBO OPraHUYecKUX U
HEOPraHUYECKUX COCTMHEHU.

KpemHunii, ero ¢usmueckne W XHUMHYECKHE CBOWCTBA, TMONYy4YECHUE U
npuMenenne. CoeauHeHus KpemHHUsi B mpupoge. OOmue mnpeicTaBieHUs 00
okcuge kpemuus (IV) m xpemuueBoit kuciore. CUIUKaThl, UX HCIOJb30BAHHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeilllre CTpouTesbHbIE MaTepHalbl: KepamMuKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpobiieMbl 6€30MacHOr0 MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B TOBCETHEBHOM KU3HM.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3llOoB HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAaUeCTBEHHBIX PEaKIMil Ha XJOPU/-UOHBI U HAOIIOJEHUE MTPU3HAKOB
WX TPOTEKaHWs, OMBITHL, OTpa)xarmue (GU3NYECKUe U XUMHYECKHE CBOMCTBA
rajloreHOoB M HX COEIUHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPHUATIOR),
O3HAaKOMJICHHME ¢ oOpa3naMu XJOPUI0B (TajJOT€HHUJIOB), O3HAKOMJICHUE C
oOpazmamMmu  ceppl W €€  CcoeAMHEHUSIMH  (BO3MOXXHO  KCIOJIb30BaHUE
BUJIeOMAaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCIOTHI, M3YYCHUE XMMHUYECKHX CBOMWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHON peakiuu Ha cyiabdar-
MOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3HMUYECKUMHU
cBoiicTBamMu azora, ¢ochopa W HX COCIUHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEpHUajIoB), oOpa3liaMu a30THBIX U (PocopHBIX ynoOpeHul, moayyeHue,
coObupaHue, paclo3HaBaHWUE W U3YYCHHE CBOWCTB aMMHaka, IPOBEJICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMs U (ocdaT-uoH U U3ydeHUEe MPU3HAKOB
UX POTEKaHHUs, B3aUMOJIECTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, dymiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTUBOra3a, MoJydyeHue, cOOMpaHue, paclo3HaBaHUE U H3yUEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJEHNE KauyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W H3YyYEHUE I[PU3HAKOB MX MPOTEKaHUS, O3HAKOMIICHHUE C
OPOIYKIHMEN CUIMKATHON MPOMBIIIJIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelIe HeMeTauIbl 1 UX COSIUHEHUS.

MeTaujibl 1 MX COeTUHEHUS

OO6mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxeHuss B llepuognueckorn cucreme xumuueckux asnemMeHtoB J[. W
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHKeHU MeTasoB. OU3ndYecKkue U XMMUYECKrue CBOMCTBa MeTaiioB. OOmue
crocoObl TonyyeHus MeTauioB. [IOHSATHE O KOPpPO3UHM METAJNIOB, OCHOBHbIC
crocoObl 3aluThl UX OT Koppo3uu. CmiiaBbl (CTajb, YYryH, IIOPaTFOMUHUMA,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY M TIPOMBIILIICHHOCTH.

[Ilenounble MeTauibl: noJiokeHue B llepmognueckonl cucreMe XMMHYECKHX
snementoB JI. M. MenpaeneeBa, CTpo€HHME HMX aTOMOB, HaXxOXJECHUE B MPUPOJE.
dusnyueckue U XUMUYECKHE CBOMCTBa (Ha mpumepe HaTpusi U Kaiausi). OKCUIbsl 1



TUAPOKCHUABI HATpusd MW Kanus. lIpuMeHeHuWe WIEIOYHBIX METAI0OB MW UX
COCIMHECHUM.

IllenouyHO3EMENBHBIE METAIBI MAarHUM M KaJdbIUM: IIOJOKECHHE B
Ilepuonnueckon cucrteMe xumudeckux sneMmeHToB 1. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxueilmue coequHeHHs KaublUs (OKCHI, TUIPOKCUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ yCTpaHEHUSI.

ANOMUHMEI: TIOJIO)KEHUE B [lepnoanueckoi CUCTEME XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa, CTpoeHME aroma, HaxoxkieHHe B Ipupone. dusnueckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B llepuoguueckoil cucremMme XMMHUYECKUX JEMEHTOB /1.
. MengeneeBa, CTpOE€HHE aToOMa, HaxoXkiaeHue B mpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA kee3a. OKCHUbl, THIPOKCUIBI U conu xene3a (I1) u xeneza
(1), ux coctaB, CBOWCTBA U MOJyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oO0pasllaMd METAUIOB M CIUIaBOB, HX (PU3HUYCCKUMHU
CBOMCTBaMH, U3Y4Y€HHE  PE3YJIbTATOB  KOPPO3UHU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), OCOOEHHOCTEH B3aUMOJEUCTBHUS OKCHIA
KaJIbLIUSI M HATpUsl C BOJOM (BO3MOYKHO HCIIOJIB30BAHUE BUJIEOMATEPUAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXHO  HCIIOJIb30BaHHWE  BHJIEOMATEpPUAIOB), MPU3HAKOB  MPOTEKaHUS
KAUECTBEHHBIX PEaKUMW HA WOHBI: MarHus, KaJbLUs, aJIFOMUHUSA, LIMHKA, XKeje3a
(I u xenesa (III), meau (I1), HaOMrOMEHNE M OMKMCAHKE POIECCOB OKPAIIMBAHUS
IUIJaMEHW MOHAMU HATpus, Kalusd M Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «Baxueimmne
METAJUIBI U UX COCTUHEHUSI.

XuMHUSA ¥ OKpY KaOUIas cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM JKHM3HM 4YeIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XMMHUYECKUX peakiui B ObiTy. IlepBas momomis npu
XUMHUYECKHX 0KOrax U OTPABJICHUSX.

XHUMHUYECKOE 3arpsA3HEHHE OKpY)Karouled cpeanl (mpenesibHasi JOMyCTUMAast
KOHIIeHTpanus Bemects, nainee — [1/IK). Ponp xuMun B pelieHHH 3KOJIOTMYECKHUX
mpooIeMm.

Xumuueckuit IKCnepumMeHm:

U3y4YeHHE O0pa3Ill0oB MaTepUaNOB (CTEKIJIO, CIUIABBI METAJJIOB, TOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunle cea3u



Peanuzammst MeXNpeaMETHBIX CBsS3€H NpU W3YYCHHMHM XUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIMOJb30BaHWE KakK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHSATHSA: HAyYHBINH (PakT, rumoTe3a, 3aKoH,
TEOpHWs, aHalu3, CHHTE3, KilacCUpUKANWsI, TEPHOIUIHOCTh, HAOIIOACHUE,
OKCIIEPUMEHT, MOJCIIHPOBAHNE, H3MEPEHHE, MOJECIb, SIBICHHE, MapPHUKOBBIH
a3 eKT, TeXHONOTHS, MaTEPUAIIBIL.

dusnka: marepus, aroMm, D3JEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIH]I,
W30TOIBI, PaJAMOAKTUBHOCTb, MOJICKYJA, DJICKTPUUYCCKUU 3apsij, POBOTHUKH,
MOJIYTIPOBOJAHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBa, a3, PaCTBOP, pACTBOPUMOCTb, KPUCTAILTUIECKAsI
pemérka, CIUiaBbl, (PU3MUYECKHE BEIMYUHBI, CIUHUIIBI MU3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢ortocuHTe3, NbIXaHHWE, OMOcdepa, IPKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rumpocdhepa, MHUHEpPATbl, TOPHBIE  TOPOIHI,
NOJIC3HBIC MCKOIIaeMbIe, TOTUIMNBO, BOAHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHMS MPOrPAMMBbI  OCHOBHOI'O  OOIIETO
o0pa3oBaHus JOCTUTAIOTCS B Xo0Jie¢ OOy4eHMS XMMHUHU B €IUHCTBE Yy4eOHOW U
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPaBCTBEHHBIMU I[IEHHOCTSAMH, NPUHATHIMU B
oOlllecTBE MpaBWJIaMH M HOPMaMU TIOBEACHUS U CIIOCOOCTBYIOT IIpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLMAIIU3ALIUUA O0yUarOIITUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaromMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTHBHBIX IIEHHOCTHBIX OpPUEHTAMA U
paclIMpeHue OMbITa JESITEILHOCTA HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCITUTAHMS

IIEHHOCTHOTO OTHOUIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHHWMAaHUS 3HAYEHUS] XUMHYECKOM HAyKH B >KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHOW HMH(pOpMaIMeil o
NEPEIOBbIX JOCTMIXKEHUSAX M OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM XUMUM,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 yCTpPOMCTBE MUpPA U OOIIECTBA;

2) rpaIaHCKOr0 BOCITUTAHMSA:

IOPEACTaBICHUS O COLUMAJbHBIX HOPMax M TMPaBWIAX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM W APYrMX  BUAAX
JESTEIBHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOM COBMECTHOW NEATEIBHOCTH TPH
BBIMIOJTHEHUU y4YEeOHBIX, TIO3HABATEIBHBIX 3a/a4, BBINOJIHCHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIPOILIECCE OTOM Y4YeOHOW JESITENbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIOBEJECHHWE U TMOCTYNIKM CBOMX TOBApHIIEl ¢ NO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMSI:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAyKH WM COCTABISIOLIME
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS TPUPOJBI, B3aMMOCBS3IX YEJIOBEKa C
MPUPOTHOMN CPEION, O POJIM XMMHH B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEIIbHBIE MOTHBBI, HANPABJICHHBIE HA MOJIyYYEHHE HOBBIX 3HAHHUU IO
XAMHH, HEOOXOTUMBIE M OOBSCHEHHUS HAOIIOJAEMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(OPMALIMOHHON M YMUTATEIbCKON KYJIBTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHOM pabOThl ¢ YYEOHBIMU TEKCTaMH, CIIPABOUYHOU



JUTEPATYpPOr, JOCTYIMHBIMA TEXHUYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYCHHWIO W TIO3HAHHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa30BaHHWIO, TMPOCKTHOM W  HCCIEAOBATEIbCKOU
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBICHHOCTH W YpPOBHS OOy4YeHUS B
JIaTbHEUIIIEM;

4) (popMupoOBaHHUSsI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3/I0POBBI 00pa3 JKW3HHW, OCO3HAHWEC ITOCIICICTBHHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHUS aJIKOTOJIS, HAPKOTHUKOB, KypeHU),
HEOOXOAUMOCTH COOJIIOAICHUST TpaBwi O€30MacHOCTH TpU  OOpalleHuu ¢
XHMHYECKUMU BEIIECCTBAMU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3yUYEHHUI0 Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPyAYy W pe3yibTaraM TPYAOBOW JESATEILHOCTH, B TOM 4YHCIIC Ha
OCHOBE IIPUMEHEHHUs TMPEAMETHBIX 3HAHMA 110 XHWMHH, OCO3HAHHBIH BBIOOD
UHAVUBUAYATLHON TPACKTOPHH MPOJTOKCHHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPo¢eCcCUOHANBHON AESITEIbHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU IIesieco00pa3HOe OTHONIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE IEHHOCTH 3JI0POBOTO U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXHYECKOMY 370pPOBbIO, OCO3HAaHUE IIEHHOCTH COOIIOACHUS
paBMJI 0€30MaCHOTO MOBEACHUS IIPU pabOTe C BEIIECTBAMM, a TAK)KE B CUTYallUsAX,
YTPOKAIOIIUX 37J0POBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEW MPUPOJHON CPENOH, ISl IOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYPBHI, OCO3HAaHUSA TJIOOQJIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTel MX pelIeHUs MOCPEICTBOM METOJIOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW Y COUMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe MerampeaqMeTHBIX pE3YIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHS (3aKOH, TEOopus,
MPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEAMETaX W MO3BOJSIOT Ha
OCHOBE 3HAHHWM W3 ITUX MPEAMETOB (POPMUPOBATH MPECTABICHUE O IEITOCTHON



Hay4YHOW KapTHUHE MUpa, U YHUBEpCAIbHbIE YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIE), KOTOpblE oOOecneunBaloT (OpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHHUIO Yy4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbLHbIE yUeOHbIE JeiicTBUSA

ba3zoBble JJornueckue 1ecTBUs:

YMEHUS HCIOIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHUU: PACKPBIBATH CMBICT XUMHUYECKUX TMOHATUM (BBIACISITH UX XapaKTePHbIC
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTMMHU TOHSITHUSMH), UCIOIb30BaTh
MOHSATHUS JJ1s1 O0OBSICHEHUS OTJEIbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XUMHUYECKHUX BEIIECTB U XMMHUYECKUX PEaKIUid,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBEHHBIC CBSI3U MEXIy OOBEKTaMU HU3Yy4YEHUS,
CTPOUTH JIOTUUECKUE PACCYXACHUS (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHATOTHH),
JienaTh BBIBOJBI U 3aKJIFOUCHUS,

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMyna U ypaBHEHHUE
XUMHYECKOM peakiuy — MPU PEHIeHUH Y4eOHO-TI03HABATEeNbHBIX 3a/71a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUIN BBIABIATH M XapaKTepU30BaTh CYIIECTBEHHbIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3yUAEMbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble ncciiefoBarejbCcKHe JeiCTBYUA.

YMEHUE HCIOJIb30BAaTh IOCTABICHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KaueCcTBE OCHOBBI g (HOPMHUPOBAHMSI TUMOTE3BI IO
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3allMd W TPOBEJICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOJIoJaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3ylabTar, (GOpMyIUpOBaTH 0000IIEHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpoJIeTTaHHOM pabore.

Pabora ¢ unpopmanmueii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHYECKOIO COJIEpXkKaHUSA, CIPABOYHbBIC
mocoOusi, pecypcsl MHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPECUYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE NPHUMEHSTh PA3JIMYHBIE METOJBl U 3alpoChl MPU MOHUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX MJI BBIIOJHEHUS
y4eOHBIX U MO3HABaTENIbHBIX 337a4 ONPEIEIEHHOr0 THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOT'O MCIOJIb30BAHUS PA3TMUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMami,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

yMEHHE HCIOJb30BaTh W AaHAIM3UPOBATh B Tpolecce ydyeOHOH U
UCCJIEI0BATENbCKON JIEATENBHOCTH UHMDOPMALUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPYKAIOIIEeH MPUPOIHOM
Cpelibl.

KommyHuKkaTHBHBIE YHUBeEpPCcAJIbHbIE YUeOHbIe 1eCTBHUA:

yMEHHsS 3aJaBaTh BOIPOCHl (B XOJe Auanora M (Wiau) IUCKYCCHM) TIO
CyLIECTBY  OOCyXJaeMod  TeMbl, (QOPMYyJIHpPOBaTH CBOM  NPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPEJIJIOKEHHON 3a/1a4u;

YMEHHUS  MPEJCTaBIATh  MOJYYEHHbIE  pe3yjbTaThl  MO3HABATEIbHON
NESTENbHOCTA B YCTHBIX W THCBMEHHBIX TEKCTax; JeJaTh MPe3eHTAIUIO
PE3YJITATOB BBIMOJHEHUSI XMMUYECKOTO JIKCIEepUMeHTa (1abopaTOPHOTO OIBITA,
1a60paTOpHOM pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
NO3HABATENIbHOM W HCCIIEIOBATEIIbCKOM  JIEATENIBHOCTH  IPU  PELIEHUU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3uiuit (00CyXIeHus, 0OMEH MHEHUSMH, «MO3TOBBIE MITYPMbI», KOOPIUHALIUS
COBMECTHBIX JCHCTBHIl, OIpENEICHHE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM paboTHI U APYTHE).

PerysiTUBHbIC YHUBepPCaIbHbIE Y4eOHbIE 1eCTBHSA:

YMEHUE CAMOCTOSITENILHO ONPENENATh LEIu AEATEIbHOCTH, IUIAaHHPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee 2 (HEeKTUBHBIE CTIOCOOBI PEIICHUS YICOHBIX H
II0O3HABATEIBHBIX 3aJa4, CaMOCTOSITEIBHO COCTAaBIATh WM KOPPEKTHPOBATH
MPEIJIOKEHHBIA aITOPUTM JEUCTBUA NIPU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IIOJYYEHHOIO PE3yJbTaTa 3asBICHHON LU, YMEHHUE
MCITI0JIB30BaTh Y aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B yCIIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHUIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyell MmporpaMMoi,
BBIICJIAIOT: OCBOEHHBIE O0YYarOIIMMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOObI



NedcTBUM, crneuudpuyeckue s TOpeAMETHOM o0macTu  «XUMHS», BHJIbBI
NEATENbHOCTA MO  TOJYYEHUIO HOBOTO  3HAHMS, €ro HHTEPIpPETAlNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYyJaIOIIUXC YMEHUI:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHUI: aTOM, MOJIEKYIa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPO/AHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasl peakius, Kiaccu(puKalus peakiui: peaxiuu
COCIMHEHUSA, PEAKIMU pa3JI0KEHUS, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHE PEAKIINH, TEII0BON AP (DEKT peakiuni,
SAPO aroMma, DJIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOUTal b, paguyc
aToMa, XMMHYECKasi CBSI3b, MOJIIPHAS W HEMOJIApHAasi KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTHUOH, aHUOH, PACTBOP, MAcCOBasl JOJIsl BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKUX TOHATHUH H
OPUMEHATH 3TH MOHITHS MIPU OMMCAHUU BEIIECTB U UX NPEBPALLICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJICHHUS (HOpPMYI
BEILECTB U YPAaBHEHUI XUMHYECKUX PEAKIIUI;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTeNeHb  OKHCJCHHUS  DJEMEHTOB B  OHHApHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K OMPEACIEHHOMY KJIAcCy COEIMHEHUU I10
dbopMynaMm, BHI XUMHYECKOM CBs3U (KOBaJE€HTHAs W MOHHAs) B
HEOPraHMYECKUX COCTMHEHUSAX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAHHUE NEPUOAUUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUUYECKHX 3JIEMEHTOB OT MX IOJO0XKeHUsl B Ilepuoanueckon cucreme,
3aKOHOB COXPaHEHMSI MacChbl BELIECTB, MOCTOSAHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTaipo;

e OINHWCHIBATH UM XapakTepu3oBaTh TabmuuHyro ¢opmy llepunonnueckoit
CHCTEMBl XMMHMYECKMX DJJEMEHTOB: pa3iudaTh TMOHATHUS «TJIaBHas
noarpymnmna (A-rpynmna)» u «mmobouynas noarpynma (b-rpynma)y, maneie u
OombIIMEe TEPHOJbI, COOTHOCHUTH OO0O3HAYCHHUS, KOTOPHIE HUMEIOTCA B
tabmune «llepuogumyeckas cuctemMa XmMUYecKHX diemeHTtoB J[. .
MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsij s1pa, 0OIllee YUCIIO 3JIEKTPOHOB
U pacnpeereHle uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE pPEAKUUU (IO YUCIY WM COCTaBy YYAacTBYIOUIMX B pEaKIUU
BELIECTB, MO TEIUIOBOMY 3D PeKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOT'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKHUX MPEeBpallleHUd B
Pa3ITUYHBIX YCIOBUSAX;

BBIUUCISATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJSIPHYIO  MacChl
BEUIECTB, MAacCCOBYIO JIOJI0 XMMHUYECKOro »dJeMeHTa 1o ¢dopmyre
COEJIMHEHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

PUMEHSITh OCHOBHBIE OINEPAllMU MBICIIUTEIbHON NESITebHOCTH — aHau3
U CUHTE3, CpaBHEHUE, 0000IIeHHe, CHUCTeMaTH3aluio, KJIaCCHU(PHUKAINIO,
BBISIBJICHUE TMPUYMHHO--CJICJACTBEHHBIX CBSI3€H — 11 M3y4Y€HHUs CBOMCTB
BEIIECTB W XHMHUYECKUX pEAKLUHU, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUSI — HAOJIOIEHHE, W3MEpPEHUEe, MOJIETUPOBAHUE, IKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

cleioBaTh ~ IpaBWJIaM  [OJb30BaHUSA  XMMHYECKOM  MOCYyIOW U
nabopaTopHbiM 00OpYJOBaHMEM, a TaK)Ke TMpaBUiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKUMSIMU MO BBIIOJHEHUIO
1a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAa M KHUCJIOPOJa), IPHUTOTOBICHHUIO
pPacTBOPOB C OMNpPEAECIEHHON MACCOBOM J0JIE pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  AKCHEPUMEHTHI MO
pPacno3HaBaHUIO PACTBOPOB IIEJIOUEH M KUCIIOT C TOMOIIBIO HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xonIiy oOydenus B 9 kiacce npeamMeTHbIE pe3ynbTaThl HA 6a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUUYECKUX TMOHATUN: XUMHUYECKHI
AJIEMEHT, aTOM, MOJEKyjla, WOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMUIECKasi CBS3b, TEIUIOBON d(DdeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTHYECKAsT JIUCCOLMAIMS, pPEaKUUH HOHHOIO
oOMeHa, KaTalau3aTtop, XMMUYECKOE paBHOBECHE, O0OpaTHMbIE U



HEOOpaTUMBbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
ajuioTponus, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBAJICHTHAs, MOHHAas,
METaNINYeCcKasi), KpHUCTAJUIMYECKass pemeTKa, KOppo3Hs METalIoB,
CIJIaBbl, CKOPOCTb XUMHUYECKOW pEaKluu, MNOPeAeabHO JTOMyCTUMAs
koHueHtpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKMX TIOHSATUA U
IPUMEHSATH 3TU MOHSTHUS TIPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUH;
UCIIOJI30BaTh XUMHUUYECKYI0 CHUMBOJIMKY [IJI1 COCTaBJICHUS (OpMys
BEIIECTB M YPaBHEHUN XUMHUYECKUX PEAKIIH;

ONpPEAESATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K
OTIPENICIEHHOMY KJIACCy COCIMHEHUW 1o QopmysaM, BUJ XMUMHUYECKOU
CBsi3M (KOBaJICHTHAsi, WOHHAs, METaUIMYecKkas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsJ]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAX HEOPTaHWYECKUX COCAMHEHMM, THUM KPUCTAJIMYECKOM
PELIETKNM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici llepuomnueckoro 3akona JI. M. Menneneea wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATH W XapaKTepH30BaTh
Tabiuunyto Gopmy Ilepuoanueckoid cUCTeMbl XUMHYECKUX DJIEMEHTOB:
paznuyarh TOHSATUS «TJaBHas mnoArpymma (A-Tpynma)» U «rmoboyHas
noarpynmna (b-rpynma)», maneie u OoJblME TMEPUOABI, COOTHOCUTH
0o003HaueHusl, KOTOpble MMEIOTCS B TIEPUOJAMYECKONW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHUA  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB ® 3apsij fAapa, OOIIee YHCIO JJIEKTPOHOB U
pacrpeqieieHie MX TI0 JJICKTPOHHBIM  CJIOSIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MajlblX MEPHOJ0B U TVIABHBIX MOATPYNN C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIYy U COCTaBYy Y4YAaCTBYIOIIMX B peaKIuU
BEIIECTB, MO TEIUIOBOMY 3(h(EeKTy, M0 M3MEHEHHUIO CTENeHEW OKUCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) 00mMMUE W crenu(PUIecKue XUMHYESCKUE
CBOMCTBa MPOCTBHIX M CJOXKHBIX BEIIECTB, MOATBEPXKIasi OMNUCAHUE
npuUMEpaMy MOJICKYJISIPHBIX M MOHHBIX YPAaBHEHUH COOTBETCTBYIOLIHUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHUSI DJEKTPOIUTUYECKOM AHCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKLIUA HOHHOTO



oOMeHa, ypaBHCHHS pEaKIUW, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHETHYECKOW CBSI3U MEXKy BEIIESCTBAMH PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIMTEIIHBHO-BOCCTAHOBUTEIBHBIX PEAKIIAN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OaJlaHCa dTUX PEaKIINi;
IPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKHUX TIPEBpAlICHUN B Pa3IUIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O W MOJSPHYKO  MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHYECKOrO0 D3JIeMEHTa 10 (opmyIie
COCIMHCHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINU;

coONM0aTh  NpaBWJIa  TOJB30BAHUS  XUMHUYECKOM  mocyaoin u
1a00paTOpHBIM  00OpPYIOBaHMEM, a TaKXKe TMpaBuUia OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUHM C MHCTPYKIUSMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 1O TIOJYYCHHIO M COOHpaHUIO
ra3000pa3HbIX BEIIECTB (AaMMHaKa M yIJIICKHUCIIOTO Ta3a);

NPOBOJAUTL  PEaKIMK, IMOATBEP)KIAIONINE  KAYeCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPHI-, OPOMU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuiumkar-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS U WOHBI M3YYCHHBIX METAJLIOB, MPHUCYTCTBYIOIINUE B
BOJHBIX PACTBOpaxX HEOPTraHUYECKUX BEIECTB;

IPUMEHSATh OCHOBHBIC OIEpaIlid MBICTUTEILHON JAEATEIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTEeMaTU3aIlui0, BBISIBICHUE
MPUYMHHO-CIICICTBEHHBIX CBS3€d — JJI1 M3yYCHHUS CBOWMCTB BEIICCTB H
XUMUYECKUX PEaKIUi, €CTEeCTBEHHO-HAyYHbIC METOJbI IIO3HAHUS —
HaOII0JIeHHe, WU3MEPEHUE, MOJCIUPOBAHUE, SKCICPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOoHHbIe (L (pPOBbBIE)
KonrtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmbl Bceero o0pa3oBaTte/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATUHSA
Xumuss — BakHas 00J1aCTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MIPAKTUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6mmoreka [IOK
' peaKnuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3nen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHNYeCKUX BelIeCTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bu6mmoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837¢c
Bopopon.Ilonsarue o kuciorax bu6mmoreka [JOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoanueckuii 3akoH u llepuoguyeckasi cucrema xummndeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHne aToMOB.
Xumuueckas ¢Bsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexka [JOK
XUMHUYECKUX d1emMeHToB [l. 1. https://m.edsoo.ru/7f41837c
Memnnene-esa. CTpoeHue atoma
Xumu4 b.

3.2 OKI/ICJ‘II/Ie":;'?:H((:)B-ﬂg 8 Bubnuorexa LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJIbHBIC PCAKITNHN
bu6mmoreka [IOK
Hroro o paszeny 15 https://m.edsocl)_.I ru/7f41837c
PesepBHOE BpeMs 3 Bubnmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIJMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KoumyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo M XMMHYecKHe peaKIuH
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JiesioB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaKmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLINAIIUSL. 8 1 1 bu6mmorexa [IOK
' XUMHUYECKUE PEAKIIMU B pacCTBOpPaAX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HemeTanibl M MX coeJUHEHUSA
21 OO6m1ast XapakTEPUCTHKA XUMUYECKUX 4 1 bubmuorexka [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [JOK
' DYTHERL 2P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKIX
2.3 :meﬁeHTml: VA-Ir) mbl. A30T, hocdop u ux 7 1 bubmorexa HOK
' PYITHbL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepuCTUKa XUMHUYECKUX
24 BHCHI\-;GHTOE IVAl?r nbl. YTIIepoa u 8 1 2 bubmotera [JOK
' B PYHTIBL post https://m.edsoo.ru/7f41a636
KpEMHUH U UX COCTUHEHHS
Hroro no pazneny 25



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

Paznen 3. MeTa/iIbl H HX COCINHCHU A

. bubnuorexa [JOK
3.1 Obmme CBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime Metamisl 1 UX COEIUHEHNS 16 https://m.edsoo0.ru/7f41a636
Hroro mo pazmeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 B CTBa U MaTEPHAJILI B )KU3HU YeJIOBEKa 3 bubnmorera [TOK
' ete p . https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
PeseDBHOE BheMs 3 bu6moreka [IOK
pBH p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

IHHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B KU3HU 1 bubmmoreka [IOK
yenoBeka. Tena u BellecTna https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOAAX ITO3HAHUS B XUMHH 1 bubmorexa HOK
8 https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuorexa [JOK
oOpailieHus ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Uuctele BemecTBa 1 cMecu. CriocoObl 1 bubnuorexa [JOK
pa3aeiieHus: cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
8 N PHMED https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBApPEHHOU COJIH)»
bubmuoreka [JOK
6 A 1
TOMBI H MOJICIyIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U CI0XKHBIE BEMIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIJIIPHOE yUEHUE 1 bubmiorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X eckas o a. BanentHoc
HIMIE A popiyn HSHTHOCTE https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHMYECKHX DJIIEMCHTOB
11 OTtHocuTenbHAst aTOMHas Macca. bubnuorexa [JOK
OTtHocuTenbHAast MOJIEKYIISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J11 XMUMHUYECKOT0 bubmmoreka [IOK
3JIEMEHTA B COCTMHEHUU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. bubmmoreka [{OK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 dOusznvecKnue 1 XUMHUISCKUE SBICHUSI. bu6mmoreka [IOK
XHUMHUUECcKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycnoBHs MPOTEKAHUS bubnnorexa [JOK
XUMHUUYECKUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubnuorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEILECTBA 10 YPAaBHEHUSIM XUMUYCCKHUX bubmmorexa [JOK
H . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMU4IecKux peakiuit
18 (coenuHeHws, pa3aoKeHHUs bubmotera [JOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnuKIoneauct. O6o0meHne u bubmmorexa [JOK
H AHCT. H;I https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAaHU I
20 KonTponpHas padora Nel o teme bubnuoreka [IOK
«BelecTBa 1 XUMHUECKUE PEAKLIA) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucinopoa — sneMeHT u

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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npocroe BeuecTBo. O30H

duznueckre 1 XUMHUYECKUE CBOMCTBA

bu6mmoreka [IOK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIHA, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 okcuaax
CrocoOblI MOYYCHHUS KUCI0PoJa B
23 1a00paTopuu Zq 1} OMmmneHI:IOIclm bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TennoBoii 3¢ ekt xumMuueckon
24 peakIuu, MOHSITHE O bubmmoreka [IOK
TEPMOXHUMHYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYCSCKUX PEAKITHIX
TormmBo (HedTh, yroiab U METaH).
25 3ar ﬂsHeéHeqlios yra CrocoObI iro Bubmmorexa LIOK
p A%, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktrueckas padota Ne 3 mo Teme
26 «[Tony4yeHne U coOMpaHue KUCIopoaa bubmmorexa [TOK
e . P poAa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpocToe bubnuoreka [JOK
BeniecTBo. HaxoxaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE O KHCTIOTAX H cOJLIX https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHust BOAOPOIa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o Teme
bu6mmoreka [JOK
31 «[Tonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO 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
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorajapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00b€Ma, KOIHYECTBA
33 BEII[ECTBA ra3a II0 €ro U3BECTHOM bubmorexa [TOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHH Ta30B
35 du3nvecKkrue U XMMUYECKHEe CBOMCTBA bubmmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [Tonsitue 06 bubnmuorexa [JOK
36
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHnbie
37 ¥ HEHACBIIIEHHBIE PacTBOPLL. MaccoBast bubmorexa [TOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PacTBOPE
[Ipaktrueckas padota Ne 5 mo teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [JOK
onpeaeIEHHON MacCOBOM 10Je https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas padora No2 o teme bubnnorexa [JOK
«Kucnopoa. Bonopona. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, Kiaccudukaius, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenne u XuMu4deckue CBOMCTBA
41 KI/ICJ'I}:ITHLIX OCHOBHBIX U aM(OTEPHBIX bubmiorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaH#usI: cOCTaB, KIaccuuKaims, bubnmnoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosnydyenne u XUMUYECKHUE CBOKMCTBA

bubmuoreka [JOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: coctas, Kitaccupukanus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XuMHUYECKHE CBOMCTBA bubnuorexa [JOK
KHACJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnoco((SI)II) HI([m )GHI/ISI XI/IMI/I‘{ZEKI/IG bubmiorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOIicTBa
[IpakTueckas pabota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bu6mmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN)
48 I'eneTnueckas cBsI3b MEXKy KilacCaMu bubnuorexa [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eHIE U CUCTEMATU3ALUS 3HAHUI
B 1 https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmiorexa LOK
o P https://m.edsoo.ru/00ad9ela
COEIUHEHUI
[TepBbie MOTBITKH KIacCUpUKAITIU
51 XUMHYECKUX 2I1eMEHTOB. IloHsTHE O bubmorexa LOK
' https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX AIEMEHTOB
Ilepnoanueckuil 3aK0H U
52 HepnoﬂnquKas[ CHUCTEMA XUMHYECKUX bubmotera [JOK
PO https://m.edsoo.ru/00ada52c
anemenToB /. 1. MenneneeBa
Bubmmoreka IIOK
53 Ilepuropl, rpynmnsl, HOArPYIIIbI i

https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. 3otonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
55 aToOMOB 3J1IeMeHTOB [lepuoanueckoii bubnmorexa LOK
https://m.edsoo.ru/00ada6hbc
cucremsl [. 1. MenneneeBa
XapakTepucTuKa XUMHUYECKOTO
56 2JIEMEHTA TI0 €T0 MOJIOKEHUIO B bubnnorexa [JOK
[Tepnoaunueckoii cucreme . 1. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproauyeckoro 3akoHa s
57 pa3BuUTHS Hayku U ipakTtuku. /1. . bubnuorexa [JOK
MenneneeB — y4€HbIN, IEAaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuorexa [JOK
XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
> Hontast xuMirieckas cesish https://m.edsoo.ru/00adac34
60 KoBanenTnas nonsipHast Xumuyeckas bubmuorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHas XuMudeckas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 (CTeneH okCIeHiLs https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubnmuoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKucauTen U BOCCTAaHOBUTEIU bubmorexa HOK
https://m.edso0.ru/00adb076
65 KonTtponeHas padota Ne4 o teme bubnuorexa [IOK
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«Ctpoenne atoMa. XuMUYECKasl CBS3bY

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

66 PesepBHeIit ypok. O600IICHNE 1 1 bubnmoreka [JOK
cUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubmmoreka [JOK
cUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O60011IEHNE U 1 bubnnorexa [JOK
cHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoiabubie | IlpakTHyeckue o op
n/n Bcero u3yueHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoandeckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnnorexa [JOK
XUMHUUYECKUX 31eMeHToB [l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XMMHUYECKUX FJIEMEHTOB 1 bubmorexa HOK

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

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuorexa [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunel xuMuueckoil CBSA3HU U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel mo teme

5 «[ToBTOpEHUE U YriyOJICHHE 3SHAHHIMA 1 1
OCHOBHBIX pa3J/ieioB Kypca 8 Kiacca

5 Knaccudukanus XuMu4ecKkux 1 bubnunoreka [JOK
peaKIii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOI

7 eakiuu. [ToHsSTHE O TOMOTE€HHBIX U 1 Bubmorexa IIOK
P ' https://m.edsoo.ru/00adbe9a
TeTepOTeHHBIX PEeaKIIMIX
[ToHATHE O XUMUYECKOM PaBHOBECHUHU.

P bu6mmoreka [JOK

8 @DakTOpBl, BIUAIOLINE HA CKOPOCTh 1

XUMHUYECKOU PCaKIUU U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O PAaBHOBCCHUSA

OKHCIINTEIBHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3eKTPOIUTHIECKON
10 Hcfo na I/II/IpCI/IJII)HBIC U cia0ble bubnmorexa [TOK
o AT, https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMonHble ypaBHEHUS peaKIIUNA bubnmorexa LOK
My peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUH bubmmorexa [TOK
pv https://m.edso00.ru/00add5d8
00 PIEKTPOJIUTHYECKON TUCCOITUAITNN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IpEeNCTaBIEHNHA 00 bubmmorexa LOK
pelt . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOMAITIH
14 TTousarue o ruaposm3se cojiei bubmorexa [TOK
P https://m.edsoo.ru/00add9d4
15 O06o00IIcHNE B CHCTEMAaTH3aLIHs bubnuorexka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTuueckast padota Ne 1.
16 «Pemenue 2KCrIepuUMEHTATBHBIX bubmnorexa [IOK
p https://m.edsoo.ru/00addbfa
3aa4uy
KounTtponsnas padora No2 o teme
17 «DIEKTPOIUTHYECKAS JUCCOLAALNA Bubmiorexa IIOK
p g AT https://m.edso0.ru/00addecO
XUMUYECKUE PEaKIIMU B paCTBOPAX)
OO0111ast XapaKTEPUCTHUKA TaJIOT€HOB.
18 XI/III-\]/I-II/ILIGCIfI/Ie CBlz)ﬁCTBa Ha IpuMepe bubmiorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposojopoa. CoisiHast KUCIOTA, bubnuorexa [IOK
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XUMUYECKHE CBOMCTBA, MOJyYEHHUE,

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

MIPUMECHCHHE
[IpakTnueckas padora Ne 2 o teme
20 «[lomyuenne consTHON KHUCIOTHI bubmmoreia LIOK
P ’ https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBONCTB»
Berarcnenust o ypaBHEHUSIM
21 XUMHYECKUX peazlll)nﬁ, €CJIA OINH U3 bubmmorexa [TOK
https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mrast xapakTepUCTUKA PJIEMEHTOB bubnuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
ANnoTpornHble MOJU(PUKAIIUU CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHEHUI bu6mmoreka [IOK
B IIpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0poJ, CTPOCHHE, bubnuorexa [JOK
(bu3UYeCKre U XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 (u3HYECKHEe M XUMUYECKHE CBOMCTRA, bubmmorexa [JOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKlnu, JekKaIINe B
OCHOBE MPOMBIILIIEHHOTO criocoba
26 MOJYYEHUSI CEPHOM KUCIIOTBHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY>KAIOILEN CPebl COCTMHEHUSAMU
cepbl
97 Brruncienue maccoBoil J0JIM BEIXOAa bu6mmoreka [JOK
IIPOYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OOm1ast XxapaKTepUCTHUKA HJIEMEHTOB bubnuorexa [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpupoJe, Gpu3ndecKkue u
XMMUYECKUE CBOWCTBA

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

AmMHEaK, ero pu3nvecKkue u

bu6mmoreka [IOK

29 XUMHYECKHE CBOMCTBA, IOJIYyYCHHE U
v https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padora Ne 3 o Teme
30 «[Tony4yeHne aMmMuaKa, U3ydeHUe ero bubmorexa HOK
o > 1Y https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, eé pusndeckue u bubnmuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHWUS B Ka4€CTBE MHHEPATIHHBIX

32 oOpenuil. Xummuueckoe Bubnmorexa LIOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH Cpe/Ib
COCIIMHEHUSIMH a30Ta
®docdop. Oxcua pochopa (V) u

33 Cpocgo pHa;I anng)Ta (b(i)I/II)BI/I(quKI/Ie u bubmorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTyICHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MHUHEPAIbHBIX yI0OPEHHIA. bubnunoreka [JOK
3arpsi3HEeHUE NPUPOTHON Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUE B

35 npu Ez[e (li)nsnieCKl:Ie Y XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmnoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorudeckue npooIemsl,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37 VYroapHas KucioTa u €€ com brbmmorexa LOK
https://m.edso0.ru/00ae006¢
[Ipaktuyeckas pabora Ne 4 o reme

38 "[loydeHue yriaekucioro rasa. bubnnorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OPraHNYECKUX BEIECTBAX KAK O bubnmorexa LOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yIIIepo/ia
40 Kpemunii u ero coequHeHust bubmmorexa [TOK
P https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

41 SKCIIEPUMEHTAIBHBIX 3a/a4 MO TEME bubnuorexa [JOK
«BaxxHeinmme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCJTMHEHUS»

KontponpHas padota Ne3 mo teme
. bu6mmoreka [JOK
42 «Baxueiiie HeMeTalIbl M UX
https://m.edso0o.ru/00ae0el8
COCJTUHECHUS»
OO6mras XapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Metannuueckas CBSI3b U bubmuoreka [JOK
MeTalIM4ecKasi KpUCTAJNINYEeCKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METaJJIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.

. bubmuoreka [JOK

44 DNEeKTPOXUMHUYECKUH Psif

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edsoo0.ru/00ael1156
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OOm1re cnocoObl MOTyYeHUs
metauioB. CiuiaBel. BerauciieHus mo

bu6mmoreka [IOK

45 YPABHCHIVIN XHUMITICCIX Peaitiit, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COICPIKHT
MIPUMECH
46 [TonsaTue o KOppo3UK METAIIIOB bubmorexa HOK
https://m.edsoo.ru/00ael1278
bubmmoreka [IOK
41 [enotrie MeTaib! https://m.edso0.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
Kajust https://m.edso0.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnnorexa [JOK
KaJIbIIMA U Maraum https://m.edso0.ru/00ae15e8
50 Baxueiiime coenuHeHNs KaabIIAA bubmorexa [TOK
https://m.edsoo.ru/00ae15e8
51 O06o01menre U cucTeMaTru3arus
3HaAHUH
59 JKEcTroCTh BOABI M CIIOCOOBI €& bubmuorexka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTnueckas paborta Ne 6 o Teme
N N bubmuoreka [JOK
53 "YKEcTKOoCTh BOABI U METOIBI €6
\ https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 JNp—— bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOIICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [JOK

https://m.edsoo.ru/00ael1d86
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Oxcupl, TUAPOKCHIBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06o00mIeHne U cuCcTeMaTH3aIs
3HaAHUH
[Ipaktuyeckas padora Ne 7. Pemmenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bubnuorexa [JOK
«BaxuHenmme MeTajlibl 1 UX https://m.edsoo.ru/00ae3de8
COEJIMHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnnorexa [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccoBOM J0JIH BBIXOJa MPOIYKTa
peaxkuuu
61 O00011eHNE U CUCTEMATU3ALMS
3HaHUH
KontponbHas padota Ne4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEJIMHEHUS
63 Bemiectsa u marepuaisl B bubnnorexa [JOK
HOBCEIHEBHOM KU3HU YeIOBEKa https://m.edso0.ru/00ae3f50
64 XHUMUYECKOE 3arpsA3HEHUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTHYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O6001meHue u bubnuoreka [IOK
cucTeMaTu3alus 3HaHU https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0o0meHue u bubnuorexa [IOK
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CUCTEMAaTU3alus 3HaHUU

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

68 PesepBHblit ypok. O600111€HNE U

cUucCTeEMaTHU3anus 3HaAaHUU

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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ap. - M.: dpoda, 2007.
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