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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe ¢enepaibHOl paboyeil mnporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCIUTAHUS ¥ Pa3BUTUSA OOYYAIOUIUXCS CPEACTBAMHU Y4YEOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTeNbHOe MPEIMETHOE COJIepKaHue,
NpeayCMaTPpUBAET paCOpPEICIEHHEe €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEPUCTUKHU COJICpKaHMS, PEKOMEHIyEM Y10
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOSHHS OCHOBHOM 00pa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocss MO OCBOEHHUIO
y4eOHOT0 COJIep KaHMUs.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUMd M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHs TI100aTbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhI IUYHOCTH, €€ 00IIeH 1 (PYHKITMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBINLIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEJIBHOW Y4eOHOW  JIeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK ¥ B IPO(HECCHOHATLHOMN eI TETbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYarolIuXCs;



crocoOCTByeT (POPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)keHueM 0a30BOM HAYKH XMMUM Ha OMpeNeIEHHOM JTare eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzyueHuro. Conep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HA OCHOBE TEOPETUUYECKUX MPE/ICTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeACTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOLMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTpPUBAIOTCS Ha OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMmy, BBITONHAS (YHKIUU OOBSCHEHUS © TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKON COCTABISAIOLICH HAYyYHOU KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaloumi Mupy,
«buonorus. 5—7 knacce» u «Pu3mnKa. 7 Kiacc.

[Ipy wW3ydeHWW XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeamMeTa COCTOMT B (POPMHPOBAHMU CHCTEMBI XUMHUYECKUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakiuil, B (OPMUPOBAHUU U PA3BUTHM MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HaYEHUE MPUOOPENI TaKHUe 1IeJU, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEILHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha CHCTEMAaTH4YecKoe MpHOOIIeHue
oOydarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPHUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HON NEATETLHOCTH, IMO3HAHMUS M CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KIIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o00miel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAayYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ysl 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH pEUIeHUU Mpo0JeM B TOBCEAHEBHOW >KU3HU H
TPYZOBOU AEATEIbHOCTH;

— ¢opMmupoBaHHE Yy O0OYyYalOlUMXCS TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAHUW HJIs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW MACSATEIBHOCTH B IEISX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOMN Cpebl;

—pa3BUTHE MOTHBAIlUM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee YWCIO YacoB, OTBEAEHHBIX MJS M3YyYEHHs] XUMHUU Ha YpPOBHE
OCHOBHOTO 0011eT0 00pa3oBanus, coctaniseT 136 gacoB: B 8 kimacce — 68 vacoB (2
yaca B HeJIel0), B 9 kimacce — 68 4acoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuU B KU3HU YelOBEKA. XMMHUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BeniecTB. [loHATHE O MeTOonax Mo3HAaHMS B XMMHUHU. UHUCThIE BEIIECTBAa U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEllleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHUMHUYECKUX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcCUTENbHAs AaTOMHAs Macca.
OtHocuTEenbHAsT MOJIEKYJISIpHAass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuectBo BemectBa. Monbk. MosnspHasiMacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkue U XUMHUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpPU3HAKHU.
3aKOH COXpaHEHHMS MacChl BEIIECTB. XUMHUUYECKHUe ypaBHeHHs. Kiaccudukarus
XUMHUYECKUX peakIuii (CoequHEHUsI, Pa3JIOKCHHS, 3aMEIICHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOH IMOCYA0M, IMpaBuiaaMu paboThl B 1abopaTopuu U
npuéMaMu oOpallieHusi ¢ 1abopaTOPHbIM 00OpPYAOBAHUEM, U3YUEHHUE M ONHCAHHE
GU3UYECKUX CBOMCTB O00pa3llOB HEOPTaHUYECKUX BEIIECTB, HAOJIOICHHE
bu3nveckux (TIaBJIeHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUS BOJABI) U XUMHYECKUX (TOPEHHE CBEYH, MPOKAIMBAHHUE
MEJTHON MPOBOJIOKH, B3aUMOJICHCTBHE MeJIa C KUCIOTOM) SBIICHUM, HAOIIOIeHUE 1
ONHMCaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPUIOM Oapwus, pa3ioKCHHE THIPOKCHIIA
meau (II) mpu HarpeBanuM, B3auMoAeHCTBHUE kese3a ¢ pactBopoM coiu meau (10),
M3yUYEHHE CIIOCOOOB pa3/ICNICHUS] CMECEH: ¢ MOMOIIBI0 MarHurta, (puiIbTpOBaHUE,
BBITIAPUBAHUE, JUCTUUIIUS, XpoMaTorpadus, MpoBeeHNE OYUCTKH TOBAPECHHOMN
conv, HaAOJIOJCHWE W  ONHCAHWUE  PEe3yJbTaTOB  IPOBEICHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHWS MACCHl, CO3JaHUE€ MOJEIEH MOJICKYI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopon — 3jaeMEHT U MpoCToe
BemiecTBo. Haxokmenwe kuciopoja B mpupojge, (Ppu3ndeckue M XUMHUUYECKHE
coiictBa (peakiuu ropenus). Oxcunabl. [Ipumenenunexucnopoaa.Crocoosb



MOJIyYeHUs KHUCIOpoJa B JA0OpaTopuu U NOPOMBIIUIEHHOCTH. Kpyrosopot
KHcJIopoa B ipupojie. O30H — amioTponHas MoAu(pUKaIUs KUCIOPOoaa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCWJICHHE TapHUKOBOTro 3¢ (dekra, pa3pylieHue 030HOBOTO CIIOs.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUecKue MW XUMUYECKHUE CBOWCTBa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pac4€Thl Mo XMMHUYECKUM YPaBHECHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jis1 BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
PonbpacTBOpOB B mpupojie U B KU3HUUYETOBEKa. KpyroBopor BoAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenuHenunit. Oxcupasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3yroniye  (OCHOBHBbIC, KHUCJOTHbIE, aM@oTepHble) W
HecosneoOpasyomue. HomeHknarypa okcujoB. Du3MYECKHUE W XUMHUYECKHUE
cBoiicTBa OKcu0B. [loyueHune okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkiatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. @usznyeckue u
XUMHUYECKHE CBOMCTBa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEACIICHNUE COJCPKAHUS KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, paclio3HaBaHWE M HU3YyUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0AeHUE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpanieHus TopeHus (Mmokapa), O3HAKOMJIEHHE C oOpa3llaMu OKCHIOB W
ONHMCAHWE WX CBOWCTB, IOJy4YeHUE, COOMpPAHHME, pACMO3HABAHWE W W3YyUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Bojaopoga ¢ okcugom menu (II)
(BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM 1 MOJIb,  HWCCJEJOBaHWE  OCOOCHHOCTEH  pPacTBOPCHHS
BEIIECTBCPA3JINYHON  PACTBOPUMOCTBIO,  NIPUTOTOBIEHHME  PAcCTBOPOB €
ONpeIeIEHHON MAacCOBOM JJOJIE paCTBOPEHHOTO BEILIECTBA, B3AMMOJICHCTBUE BOIbI
c MerauiamMu  (HaTpueM W KaiublueMm)  (BO3MOXHO  HCIOJIb30BaHHE



BHUJICOMATEPUATIOB),  HMCCIEJOBAaHUE  OOpa3llOB  HEOPTraHUYECKUX  BEIIECTB
Pa3IUYHBIX KJIACCOB, HAOIIOJIEHUE U3MEHEHHUSI OKPACKU UHIUKATOPOB B pacTBOpax
KHCJIOT U Iesioyel, u3ydeHue B3aumojenctBusi okcuaa menu (II) ¢ pactBopom
CEpHOM KHCJOTBI, KHCJIOT C METAJUIaMH, PEAKLIHUN HEUTpaIu3alvu, IMOJTy4CHUE
HEpPACTBOPUMBIX OCHOBAHW, BBHITECHEHUE OJIHOTO METAJIa JIPYTMM W3 PacTBOpa
COJIM, pEIICHUE DJKCHEPUMEHTAIBHBIX 3a/ad 10 TeMmMe «BakHeWIne Kiacchl
HEOPraHUYECKUX COCTMHEHUM.

IHepuoagnuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHstue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucreMa XMUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpPUOJIHAsA  (QOpMBI
[Tepunonnueckoit cuctembl xumuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuoasl
U Tpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB MEpPUOAA H
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aTroMOB TNepBbIX 20 XUMHYECKHX  3JIEMEHTOB
ITepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxeHutro B [lepuonnueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3axkoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB I Pa3BUTHs Hayku W mnpaktuku. [[. M. MennpeneeB — y4yé€Hbll U
rpaXk1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHUU.
IIporuiecchl okucaeHus U BoccTaHOBIEHUA. OKUCIUTENU U BOCCTAHOBUTENH.

Xumuueckuit IKcnepumenm:

M3ydeHne oOpa3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHMCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHHs], COCTUHEHNUS).

Mexcnpeomemmunie ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiaccuUKaliusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsij, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUsI, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rtumpocdepa, MHUHEpalbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAeMbl€, TOILUIUBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKIus

[Tepuonunueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUNIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCSA K pa3IuyHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MIPU3HAKaM (TI0 YHUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHENW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, MO
YYACTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[TorsiTue o ckopocTH xuMU4eckod peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKHX peakiusax. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHssTne 0 xumMnueckoM paBHoBecur. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU M TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA €  HCHOJIb30BAHUEM  METOJa
ANIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MPOTEKaHUSI peaKluii MOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEeJCTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMA KPUCTAIIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(x;opua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJICKTPOIPOBOIHOCTU
pacTBOpPOB BEILECTB, IMpOLECca AUCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJe
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MaTepUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM ~ TPOTEKAHWS  pEaKIMid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS), pacllO3HaBaHHE HEOPTaHMYECKHX
BEIIECTB C TIOMOIIbKD KAYECTBEHHBIX pEaKUMd Ha HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTaJibl U MX COeIMHEHUS

OO6miast xapaktepucTtuka ranoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEpE  XJopa
(B3auMoOZEIICTBUE € METAJJIaMH, HEMETaUIaMH, Ieso4amMu). XJIOPOBOJIOPO/I.
CongHasKuCIOTa, XHWMHYECKHUECBOMCTBa, TOJyYeHHE, IpuMeHeHue.lelicTBre
XJIOpa M XJIOPOBOJAOPOJA HAa OpPraHMW3M YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHE B IIPUPOJIE.

O6miast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC cTeneHu okucieHus. CTpoeHne M (pU3MUecKue CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoWcTBa cepbl. CepoBOOpPOa, CTpoeHUE, (pu3ndecKkue u
XUMu4eckre cBorcTBa. OKCHIBI CE€pPbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (QuU3HUeckue W XHMHYECKHE CBOWCTBAa (0OmIME  Kak
MPEACTaBUTENST Kjacca KHCIOT W crenududeckue). XUMUYECKHE PpeaKilnw,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO Croco0a MOJYyYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepsl U €€ COEIUHEHMN B TpuUpojie. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILECHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIC CTETICHU OKUCIEHHS. A30T, pacCIpOCTpaHEHHE B MPUPOJIE,
dbuzndeckue u XuMu4eckue cBoictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojyueHue u npuMmeHenue. Coam aMMOHUS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3MYECKUe U XUMHUYECKUE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENsl Kjlacca KHUCIOT W craeruduueckue).
Hcnons3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMUUeCKoe 3arpsi3sHEHNE OKPYKaroIel cpebl COeTMHEHUSIMH a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyXa, MOYBBl U BOJOEMOB). Docdop,
ajutorponHbie Mogudukanuu Gocdopa, puznueckue M XUMHUYECKHE CBOWCTRA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocharoB B KaueCTBE MUHEPATHHBIX YA00pESHUIA.

O6mas xapaktepucTtuka amemMeHToB IV A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTENIEHU  OKUCICHMS.  YTIEpoJa,  aUIOTPOIHBIC
Moau(UKALMK, PACHPOCTPAaHEHHE B Mpupone, (HU3UYECKUEe U XUMUUYECKHE
cBoiicTBa. AncopOuus. Kpyrosoporyrinepona B npupojae.OKcuasl yriaepoaa, ux
dusznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYeCKHue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aqbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ CONM, UX (PU3MYECKNE U XHUMHYECKHE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

IlepBoHauanbHbIE OHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCIMHEHUSX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHE 0 OMONIOTMYECKN BaXKHBIX BEIIECTBAX: JKUPaAX, OeNKaX, YriIeBOJax — U UX
poJii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue M XUMHUECKHE CBOICTBA, MOJYy4YEHUE U
npuMeHerne. CoenuHeHHs KpeMHHsS B mpupojge. OOmue mpeacTaBieHus o0
okcune kpemHust (IV) u kpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHallbl: KEpaMUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumMenn:

M3yueHHUE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHUAIIOB),
O3HAKOMJICHHME ¢ oOpas3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  CcOeAUHEHUSIMU  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJIOICHUE TIpoliecca OOYTIIMBaHUs caxapa MoJl IeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM  KHUCJIOTHI, H3YyYCHUE XHUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM PEeaKIuK Ha Cyibdart-
MOH W HaOJIOJIeHUE TMpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMicTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEpUaIoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHMI, MOyYeHHE,
coObupaHue, pacro3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHUE MPHU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, QyuiepeHa, O3HAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOICTBOM MPOTUBOTa3a, MOJydyeHUe, cOOUpaHue, pacrlo3HaBaHUEe W U3YyUYCHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHNUE KaYyeCTBEHHBIX peakiuid Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3yYEHHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE 3SKCIEPUMEHTAIBbHBIX
3a71a4 o Teme «BakHelIne HeEMETAIIIBI U UX COETUHEHU 5.

MeTanibl M UX COeIMHEHUS

OO0mrast XxapakTepUCTUKAa XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux isnemeHtoB J[. W.
MenneneeBa u cTpoeHus: aToMoOB. CTpoeHHe MeTalioB. MeTaminueckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMUecKas  pemeéTka.  DIEKTPOXUMHUYECKUH  psll
HarpsHKeHU MeTamnoB. Ousnyeckne U XMMUYECKHe CBOMCTBAa MeTauioB. OO01ue
crocoObl Toy4yeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TIPOMBITINIEHHOCTH.

[llenounble MeTauibl: MoJiokeHue B [leproamyeckon cucremMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHe MX aTOMOB, HAaXOXICHHUE B MPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl u



TUAPOKCHUABI HATpusi W Kanus. [IpuMeHeHue IIeNOYHBIX METaIOB U HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKHUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxuelmue coeauHeHHs] KalblUs (OKCUI, THUIPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aIIOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U TUIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

XumuuecKkuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJA
KIbI[UA W HATpUd C BOAOM (BO3MOXHO HCHOJIb30BAaHUE BHUICOMATEPHATIOB),
UCCIIEJOBAHUE CBOWCTB >KECTKOW BOBI, IPOLIECCA TOPEHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIMOJB30BAaHHUE  BUIEOMATEpPUAIIOB), IPU3HAKOB  MPOTECKAHUS
KAQUECTBEHHBIX PEaKIU HAa WOHBI: MAarHUsA, KAJIbLHUs, aJIOMHUHHUS, IMHKA, KEJe3a
(I1) u xene3a (III), meau (II), HabmromeHNE M ONMKMCAHUE TPOILIECCOB OKPAIIMBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg W Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BUJIEOMAaTepHaIOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Baxueunmue
METaJUJIbl U KX COCAUHEHUS».

XuMHS U OKPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B MOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
HCIIOIb30BaHUE BEIIECTB U XUMHUYECKUX peakiui B ObITy. IlepBas momormis mpu
XUMHUYECKHUX OKOTaxX U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarllel cpenbl (NMpeaenbHas IOMycTHUMast
KOHIIeHTpaius Beuiects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeM.

Xumuueckuii IKcnepumenm:

U3y4deHrne o0pa3loB MaTepHaaoB (CTEKIIO, CIUIaBbI METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunie ceéa3u



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEeHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIACCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MATEPUAIIBI.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEUTPOH, WOH, HYKIIHUII,
W30TOIBI, PaJAMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUH 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHUECKAs
peméTka, CruiaBbl, (U3MYECKUE BEIMYUHBI, CIUHUIIBI MU3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE31b1, COJHIIE.

buonorus: dortocuHTe3, nbIXxaHue, OWocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MAKPOJJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpANIbl, TOPHBIE IOPOJIHI,
MIOJIC3HBIC NCKOIIAEMBIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCSI B XOJ€ OOy4YeHHs] XUMUU B €IUHCTBE Yy4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJIaMU M HOpPMaMHU TMOBEJEHUS M CHOCOOCTBYIOT Ipolieccam
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpuoTH4YeCKOro BOCIMTAHUS:

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B KWU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpManUei o
NEPEIOBbIX JOCTMXKEHUSAX U OTKPBITUSIX MHUPOBONM W OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIECTBa;

2)rpaskIaHCKOro BOCIIUTAHUSA

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEILCKOM,  TBOPUECKOM W JPyrux  BUJAX
JESITEHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIPH
BBITIOJTHEHUU YYEOHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOU JesATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapuUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3)HEHHOCTH HAYYHOI'0 IIO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XWMHUYECKOM pEakKiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABISIOIINE
OCHOBY Ui TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIIOBEKA C
MPUPOTHOM CPEIOM, O POJIM XMMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIE MOTHBBI, HAIPABJICHHbIC HA TMOJIYYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE Jisi OOBSICHEHHS HaOI0IaeMBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYPbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHBIMHU TEKCTaMHu, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K camM0ooOpa3oBaHUIO, MPOEKTHOW U  HCCIEI0BATEIbCKON
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4)¢opMupoBaHMS KYJbTYPHI 310POBbS:

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATUE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacCHOCTH MpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

MHTEpEC K MPaKTHYECKOMY U3YyUCHHIO Mpodeccuii u Tpyaa pa3audHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHMBUIYaJTbHON TPACKTOPUH MPOJOJDKCHHUST 00pa3oBaHus ¢ yU4ETOM JIMUHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHENTHOM MpoheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPElIE;

6)3K0J10rH49eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emile, OCHOBE €€ CyLIECTBOBAHUS, IOHUMAHUE LEHHOCTH 3/I0POBOrO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
paBMII 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIECTBAMHU, a TAK)KE B CUTYAIIUAX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TMOJIydaeMble MPU WU3YYCHUH XUMUH, IS
pELICHUs 3a/1a4, CBS3aHHBIX C OKPYKAOLIEH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MpOOJeM M MyTEeW UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMHupOBaHUST MHPOBO33pEHHUS OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHs,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U PYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O ILEJIOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCATBbHbIE YUeOHbIE JeiicTBUSA

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
NMPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSTHSIMHU), HCIOJIH30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PaACCykJACHUSI (MHIYKTHUBHBIC, JCAYKTUBHbBIC, 10 aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opMmysia U YypaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMBbIX O0OBEKTOB — XMMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIn,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI i (POPMUPOBAHMS THUIIOTE3BI TIO
IPOBEPKE MPABHIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHNE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOIoaarh 3a XOJAOM Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3yiabTaT, POPMYITHPOBATH 0000IIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISTh OTYET
0 mpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUAOB U (POPM MPEACTABICHUS, MOTYy4YaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uHGOpMAIIMd U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [JISl BBITIOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATEIBHO BHIOMPATh ONTUMAIbHYIO (OpMY IpeAcTaBlieHus WHpOpMauu U
WUTIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpyruMH popMaMu rpauKu U UX KOMOMHALUSAMU;

yMEHHE MCHOJb30BaTh M aHAJIM3UPOBATh B Mpolecce ydyeOHOM W
UCCJIEI0BATENBCKON JIESITENIbHOCTH MH(OPMALUIO O BIUSHUU IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

YMEHHsS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJIaeMod  TeMmbl, (OpMyIHpOBaTH CBOM  MNPEAJIOKCHHUS
OTHOCHUTEJIHHO BBITIOJIHEHMSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEIHHOM
ACSITENPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIIHUIO
PE3YJITATOB BBIMOJHEHUS XMMUYECKOTO JIKCIEepUMeHTa (1abopaTopHOro OTIBITA,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIMNX MPOOJIeM Ha OCHOBE Y4€Ta OOILIMX HHTEPECOB W COTJIACOBAHUS
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, ONpeneleHue KPUTEPUEB IO OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHbIe YHHBepcalbHbIe YUeOHbIe eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPENENsATh LENU JAESITeNbHOCTH, IUIAHUPOBATD,
OCYILECTBIATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanboee 2 (HEeKTUBHBIE CIIOCOOBI PEIICHUs] YICOHBIX U
MO3HABAaTENbHBIX 3aJ]a4, CaMOCTOSTENILHO COCTAaBJIATh WM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUM NPU BBINOJHEHUHM 33aJaHUNA C Y4ETOM
MOJTyYEHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIMSIX,
OLIEHWBAaTh COOTBETCTBUE TMOJYUYEHHOTO pe3yjbTaTa 3asBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, IPe/jIaraéMble B YCIOBUH 3a/1aHUH.

MHNPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00S3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHONM paboueil mnporpammon,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIMIMMHCA HAyYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



nedcTBUM, creuuduueckue I OpeaMeTHor obmactu  «XuMHS», BHIbBI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OO0YJAIOIMIUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOIHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBAHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, pEeaKIUu pPa3JIoKEHUs, PEaKIMU 3aMEIICHUs, pPeaKiuu
oOMeHa, 9K30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTa b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS W HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIEeCTBa
(IpoIeHTHAsI KOHIICHTPAIIMsI) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TOHATHH H
IPUMEHATH 3TH HOHATUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNIeHb  OKHCJEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN 10
dopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass M HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMUMAHUE NEPUOJIMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHA ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKHUX DJIEMEHTOB: pa3jiuyaTh [OHATUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OoJbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HWMEIOTCS B
tabmune «llepmogumyeckass cucrema XuMHueckux diemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIMPOBATh XUMUYECKHE DIIEMEHTbI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKUuu (MO YUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAsA OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XWMHUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JOJI0O XUMHUYECKOro 3JeMEHTa 1o ¢opMyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMM MBICIUTEIBHONW JEATEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHEe, CHCTeMAaTU3allfio, KIACCH(PUKaIHIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI U3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJaM  [OJb30BaHUS ~ XUMHUYECKOM  MOCylIOW U
nabopaTopHbiM 00OpYIZOBaHHEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BENIECTB (BOJAOpPOAA U KHCIOPOJa), NPUTOTOBICHUIO
pPacTBOPOB C OIpPEAECIEHHON MAacCOBOM JIOJIEW PacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPYTHUE).

K koHIily 00yudenus B 9 kjacce npeMEeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIusi, XUMUIECKasi CBs3b, TETUIOBON A(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUuU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTh XWMHUYECKOM pEaKUuH, MPEeIebHO OMyCTUMAs
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSTH 3TH MOHITHUS PU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUIA;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB U YPABHCHUN XUMUYECKUX PEAKIINIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIUWHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTALTMYECKOU
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONUCHIBATh M XapaKTepU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTth TOHATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MajlblX MEPUOJOB U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOmME W CHeNuUUECKHEe XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJTBEpPKIas OIMHUCAHUE
npuMepaMyd MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KUCIOT,
LIEJIOYEN U COJIEN, TOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUKA HOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTaBJICHHSI SJICKTPOHHOTO OajaHca 3TUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJieMeHTa 1o (dopmyre
COCIUHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylodM U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe TMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMH IO BBITOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHUIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OpOMH/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

IPUMEHSITH OCHOBHBIE OIEpAIlMi MBICIIUTEILHON ACSTEIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEMATU3allUI0, BbBISBICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJII0IeHNEe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
N KouunyecTBouacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (ungposbie)
n/ Bcer | Kontpoabhbiepabor | IlpakTudeckuepador
TeMIIPOrpaMMBbl o0pa3oBaTeibHbIEPeECYP
1| 0 bI bl
Chbl
Paznen 1.IlepBoHayaibHbleXUMHYECKUETIOHATHUS
XuMusg — BakHas 00J1aCcTh
. bubnuoreka [JOK
1.1 €CTECTBO3HAHUS U IPAKTUYECKOUN 5 2
https://m.edsoo.ru/7f41837¢
ESITENILHOCTH YEJIOBEKA
buo OK
1.2 BeniecTBa n XuMHU4YeCKUEpEaAKIIUU 15 1 nbmmorexa 11
https://m.edsoo.ru/7f41837¢
Uroronopazneny 20
Pa3znen 2.BaxHeiilue npeacTaBUTe I HEOPraHNYeCKNX BellecTB
bu6 OK
2.1 Bo3nyx. Kucnopon. [Tonsarue 06 okcumax 6 nomorexa L
https://m.edsoo.ru/7f41837c¢
bub OK
2.2 Bopopoa.Ilonsarue o kuciaorax u comsx 8 1 nomorexa L
https://m.edsoo.ru/7f41837¢
bub OK
2.3 Bopna. PactBopsl. [TonsTHe 006 OCHOBaHUAX 5 1 1 nosmorexa L
https://m.edsoo.ru/7f41837¢
24 OCHOBHBIEKJIACCHIHEOPTraHUUECKUXCOCTHE 11 | 1 bu6mmoreka [JOK
' HUU https://m.edsoo.ru/7f41837¢
Hroronopazneny 30

Paspnen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumuueckux 31eMeHToB JI. . MenneseeBa. CTpoeHueaTomMoB.
XuMn4yeckascBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIHU

3.1 [Tepuonnueckuii 3akoH u Ilepuoanueckas 7 bubnmoreka [JOK




cUcTeMa XUMUYECKUX 351eMeHTOB [I. U.
MemnneneeBa. CtpoeHueaToma

https://m.edsoo.ru/7f41837c¢

Xumudeckas cBsizb. OKHCIUTEIBLHO- bubmmorexa [{OK
3.2 8
BOCCTaHOBUTEIBHBIE PEAKI[UN https://m.edsoo.ru/7f41837c
o 15 bubmmoreka [{OK
rororopasieiy https://m.edsoo.ru/7f41837¢
p 3 bubmmoreka [IOK
C3CPBHOCEPEMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME




9 KUIIACC

N KoanuecTBouacon DJIeKTPOHHBbIE
[
HaumeHoBaHuepas3aejioB U (ungposbie)
n/ Bcer | KonTpoubHbiepado IIpakTnyeckuepado
TeMIIPOrpaMMBbl o0pa3oBaTebHbIEpeCyp
1 0 ThbI TBI
ChlI
Pa3nes 1.BemecTBo U XUMHYeCKHE peaKIMHU
1 [ToBTOpEHue u yriyoienne 3HaHUN 5 | bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUXPEA 4 bubmuorexa [JOK
' KITUH https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHS. 3 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Uroronopazneny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUSA
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u 6
. https://m.edsoo.ru/7f41a636
e€COoeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTBL post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCANHEHUS
Hroronopazneny 25




Pazgen 3.MeTa/iibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 ObmuecpolicTeameTa OB 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [JOK
3.2 Bakueinue MeTauisl 1 UX COSTUHEHUS 16 hitps://m.cdsoo.ru/7f412636
Uroronopazneny 20
Paznen 4.Xumus u okpyxxaiouias cpeaa
4.1 B TBa M MaTEPHUAJIbl B )KU3HU YeJIOBEKa 3 bubmmorera [TOK
' ciee p https://m.edsoo.ru/7f41a636
Uroronopazneny 3
PesepBHOECBpEeMs 3 Bubnmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne KoanuecTBouacon
araus DJIeKTPOHHBbIeHN(PPOBHIEOOPA30B
n Temaypoka Be KoHTpoJibHBI IIpakTU4ecku A y P bp P
YeHus areJibHblepecypchl
/ ero | epaGoThI epadoThI
n

| [Ipenmer xumuu. Poss xumun B | bubmmoreka [{OK
YKU3HU yesioBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

) Ilonsarue o MeTogax MO3HAHUS B 1 bu6moreka [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1

3 «[IpaBmia paboThl B 1abOpaTOpru 1 | bubnuoreka [JOK
puEMBI 0OpaIeHHsI C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0OBAHUEM)

4 YucTelie BemecTBa U CMECH. | bubnuorexa [JOK
CriocoOnl pazneneHus cMmecei https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota Ne 2

. bu6mmoreka [JOK
5 «Pa3nenenne cmeceit (Ha mpumepe 1
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»

6 ATOMBI 1 MOJIEKYJIbI 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUE AIEMEHThI. 3HAKH | bubnuoreka [JOK
(CMMBOJIBI) XMMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK

8 [IpocTble U crokHBIEBEIIECTBA 1

https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYISIPHOCYUEHHE 1 bubnuoreka [JOK




https://m.edsoo.ru/ff0d2d50

3aKOH MMOCTOSIHCTBA COCTaBa
BeIIeCcTB. XuMHuUecKas (GopmyIia.

bu6mmoreka [{OK

10
BaneHTHOCThaTOMOBXMMHYECKUXAJIIE https://m.edsoo.ru/ff0d2eae
MEHTOB
OTtHOocCuTENBHAS AaTOMHAs Macca.
bubmmoreka [{OK
11 OTHOCHUTENBHAS MOJICKYJISIpHAs
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XUMAYECKOTO bubmmoreka [{OK
3JIEMEHTA B COCAUHCHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemniectsa. Moub. bu6moreka [IOK
Momnspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs NPOTEKaHUS bubnuoreka [IOK
XUMHUYECKUX PeaKIil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJinuecTBa, MacChl
bu6mmoreka [JOK
17 BEIIECTBA M0 YPABHEHUSIM
. https://m.edsoo.ru/ff0d5708
XUMUYECKUX PeaKIHil
Knaccudukanus XuMmuaeckux
18 €aKIMK (COCTMHEHUS, PA3JI0KEHUS bubmmorexa [TOK
peaxt A »P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBI-
bu6mmoreka [JOK
19 | sHuuknoneauct. O60061mIeHNE U
. https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3alusI3HaHU I
20 | KonrtpoasHasa pabora Nel mo teme bubnuoreka [IOK




«BeriecTBa U XUMUYECKHE PEAKLIUM)

https://m.edsoo.ru/ff0d4290

Bo3zagyx — cmech razos. Cocras

bu6mmoreka [{OK

21 Bo3ayxa. Kucinopon — sneMeHT u
https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
dusnuecKrue 1 XMuMUIECKHE

2 CBOMCTBA KUCJIOpOJia (peaKkiuu bubnuorexa [JOK
OKHUCIIEHUS, TOPEHUE). https://m.edsoo.ru/ff0d4614
[TonsatueoGokcuaax
CriocoObl MostydeHus: KUCI0po/ia B

bubmmoreka [{OK
23 a00paTOPUH U MPOMBIIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Tpumenennexuciopoaa
TennoBoii 3¢ ekt xumMuueckoin

94 | PEAKLHAN, HOHATHE O bubnuoreka [JOK
TEPMOXUMHUYECKOM YPABHEHUHU, DK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKITHIX
TommBo (HedTh, yroiabs U METaH).

25 3ar HSHCI-EI/qul;OS . a, CrtocoObI lro Bu6nmorera [IOK

P Ay, https://m.edsoo.ru/ff0d4cda
MPEAOTBPAIICHUS
[IpakTrueckas padota Ne 3 o Teme
bu6mmoreka [JOK
26 «[Tonmyuenue u cobupanme
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYCHHE €T0 CBOHUCTBY»

7 Bomopoa — snemeHT u ipocToe bubmuoreka [{OK
BenecTBO. HaxoxaeHue B nmpupo/ie https://m.edsoo.ru/ff0d4dd0
dusznYecKrue 1 XUMUUIECKHE

N bubnuoreka [JOK
28 CBOMCTBa BOJOPO/A.
https://m.edsoo.ru/ff0d4dd0
[IpumenenuneBogopoaa
29 ITonaTtue o KuCIOTax M COJISIX bubmorexa HOK

https://m.edsoo.ru/ff0d50d2




Cnoco0bl nosTy4eHus: BOAOPOa B

bubmuoreka [IOK

30
naboparopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o teme
bu6mmoreka [IOK
31 «ITonmyuenue u cobupanue BOI0PO/Ia,
. https://m.edsoo.ru/ff0d4{42
M3Yy4YEHUE €ro CBOMCTBY
0 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoranpo https://m.edsoo.ru/ff0d542¢
Brrunciaenus 00n€Ma, KOJIM4ecTBa
bubmmoreka [{OK
33 | BemiecTBa rasa o ero u3BeCTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEMIECTBA UJIH 00BEMY
Boraucnenus 00EMOB Tra3oB 110
34 ABHECHHUIO PEAKIIMN HA OCHOBE brbmorexa OK
P Pedit ° https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIICHUH Ta30B
35 dOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsTHE 00 bubnuorexa [JOK
WHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpuTEb.
37 Hacsiiienabie 1 HEHACHIIIICHHBIS bubnuoreka [JOK
pactBOpbl. MaccoBas J10J1s BELIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpeE
[Ipaktuueckas padora Ne 5 mo Teme
33 «IIpuroroBnenue pacTBOpPOB ¢ bubnuoreka [JOK
onpeaesEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KonTtponpHas padota Ne2 o teme 30.01.202 | bubamnoreka [JOK
«Kucnopoa. Bogopoa. Boga» 4 https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKaIus, 31.09.202 bu6mmoreka [JOK




HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e

[Tosmydyenne u XMMHUYECKUE CBOMCTBA

bu6mmoreka [{OK

41 KHCJIOTHBIX, OCHOBHBIX B
https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OCHOBaHUS: COCTaB, bu6mmoreka [{OK
KJIacCU(UKaIus, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKHE CBONCTBA bubnuorexa [JOK
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMHYECKHE CBOMCTBA bubnuoreka [JOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Counu (cpenHue): HOMEHKIIaTypa
(cp ) Pa, Bu6nuoreka ITOK
46 CIIOCOOBI MOTyYEHU S, XUMUUICCKHE
. https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTrueckas pabota Ne 6.
47 Pemenue skcnepuMeHTaNbHBIX 33724 bubnuoreka [JOK
1o TeMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHEHUI»
['enernueckas CBsA3b MEXKIY
bu6mmoreka [JOK
48 KJIacCaMU HEOPraHUYECKUX
. https://m.edsoo.ru/00ad9as50
COCJIMHEHU I
49 O6o0menue u bubnuoreka [JOK
cUcTeEMaTHU3alsI3HAHU I https://m.edsoo.ru/00ad9cb2
KonTtponpHas padota Ne3 o teme
| bu6mmoreka [JOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX
“n https://m.edsoo.ru/00ad9ela
COCJTMHEHMI
51 IlepBble MOMBITKU KJIacCU(PHUKALIUN bubnuoreka LIOK




XHMHUYECKUX 3JIEMEHTOB. IIoHsATHE O
rpymmnax CXOoAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bu6mmoreka [IOK

32 XUMHUYECKUX emeHToB /l. W. https://m.edsoo.ru/00ada52¢c
MenneneeBa
53 | Tlepuoapl, rpymnibl, HOArPYIIIbI bubmmorexa [TOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnuorexa [JOK
sanep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000J09eK
55 aToMoOB 3J5ieMeHTOB [leproanueckoit bubmorexa LOK
https://m.edsoo.ru/00adabbc
cuctemsl /1. 1. MennaeneeBa
XapakTepucTUKa XUMUYECKOTO
56 3JIEMEHTA M0 €ro MOJ0KEHHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meupeneena
3nauenue [lepuoamyeckoro 3akoHa
57 JUISl pa3BUTUS HAYKU U MPAKTUKH. [l bubnuoreka [JOK
N. MenpaeneeB — y4€HbIi, Meaaror 1 https://m.edsoo.ru/00ada96e
IPpaKJIaHUH
53 DIEeKTPOOTPULIATEILHOCTHATOMOBXHU bubnuoreka [JOK
MUUYECKUXBIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHasxuMnveckascBa3b bubmmorexa [TOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHasnoIsIpHAIXUMUYECKAsAC bubnuorexa [IOK
BS3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHassHENONSIpHASXUMHUYECKA bubnuorexa [IOK




SICBA3b https://m.edsoo.ru/00adaab9
bub6mmoreka [{OK
62 Crenenboxucienns ! https://m. edsocI)_.[ru/OOadanS
63 OKucIuTeIHbHO- | bu6mmoreka [{OK
BOCCTaHOBUTEIBHBIEPEAKIIUN https://m.edsoo.ru/00adb076
bubmmoreka [{OK
64 OKuCIUTETN U BOCCTAHOBHUTEIIH 1 hitps://m. edsoc])_.lru/OOadbO76
KonTt 0
55 | Cmomenmn bubmiorea LIOK
N UMICCKASCE3E https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6001IeHE 1 1 bubnuoreka [JOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE 1 | bubnuoreka [JOK
CHCTEMAaTH3alIHs 3HAHHUI https://m.edsoo.ru/00ad9cb2
68 PeseprubIit ypok. O6001eHNE 1 | bubnuoreka [IOK
CHCTEMAaTH3alIMs 3HAHHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

Ne KoanuecTBouacon
Be Jarauzy | DJieKTpOoHHbIeH(PPOBLIEOOPA30
n | Temaypoka KonTposbusbl | I[IpakTHyeck
er YeHus BaTe/IbHbIEPeCYpPChl
/ epaGoThl nepadoThbl
0
n
[Tepuonnueckuii 3akoH. [lepronueckas
bubmmoreka [{OK
cucTeMa XUMUYECKUX 3neMeHToB /. U. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB
i bubnuorexa [JOK
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MEepUOIOB
Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bunel XuMH4yeCcKoil CBS3U U THUIIEI | bu6mmoreka [IOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponbhas padota Nel o teme
«IToBTOpEHUe U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/eIoB Kypca 8 Kiacca
Knaccudukanus XuMuueckux peakiuii | bubmuoreka [JOK
[0 Pa3JIMYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[loHATHE O CKOPOCTU XUMUYECKOMN
bubmuoreka [JOK
peakuuu. [IoHsATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TETEPOre€HHBIX PEAKLIHIX
[TonaTHE O XUMUYECKOM pPaBHOBECHH.
bu6mmoreka [JOK
@akTOpbl, BIUSAIOIINE HA CKOPOCTh 1
. https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKUU U MOJOKEHUE




XHUMHUYCCKOTO paBHOBCCHUS

XUMHNYCCKHEC CBOI\/'ICTBa, MOJIY4YCHHUC,

9 OKHUCIIHTEIBRHO- bubnuoreka [IOK
BOCCTaHOBUTEIBHBIEPEAKIIUN https://m.edsoo.ru/00adcade
Teopust 2NEKTPONUTHYECKON

bu6mmoreka [{OK
10 nucconuanui. CHIbHBIE U CJIa0bIe
https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
. bubnuotexa [JOK
11 HNoHHbIEypaBHEHUApEAKIU I
https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
. . bubnuorexa [JOK
12 OCHOBAHHH B CBETE MPEACTABICHUI 00
. https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAIITHT
XUMHYecKre CBOMCTBA COJIEH B CBETE
13 MPEACTABIEHNI 00 DIIEKTPOIUTHUECKON bubmorexa HOK
el p https://m.eds0o.ru/00add8b2
JINCCOITAITNH
14 ITonasaTre o THApOIN3ECOIIEH bubmiorexa HOK
AP https://m.edsoo.ru/00add9d4
. bubnuoreka IIOK

15 O060011eHrEe U cUCTEMaTU3alUI3HAHNI 1

https://m.edsoo.ru/00addd12

16 [Ipaktuueckas padota Ne 1. «Pemenue bubnuoreka [JOK
JKCIIEPUMEHTAIIBHBIX 33124 https://m.edsoo.ru/00addbfa
KonTponsnas pabora No2 mo teme

bubmuoreka [JOK
17 «INEKTPOJIUTUYECKAS TUCCOIUALIHS.
https://m.edsoo.ru/00addecO
XUMHUUYECKUEPEAKIIUU B PaCTBOPaX»
OO0111ast XapaKTEpUCTHKA FaJIOTEHOB.
P P N bubmuoreka [JOK
18 XUMUYECKHE CBOMCTBA HA PUMEPE
https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposonopoa. ComsiHast KUCIIOTa, bubnuoreka [IOK

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




IIPUMEHEHHE

[Ipaktuyeckas padora Ne 2 o teme

. bubnuorexa [JOK
20 | «IlomydyeHue COJNITHON KUCIIOTHI,
. . https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBONUCTB»
Brruucienus mo ypaBHEHUSIM
. bubnuoteka [JOK
21 XUMHUYECKUX PEAKLUH, €CIIU OJIUH U3
https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
2 OO6mrast xapakTepUCTHKA PJIEMEHTOB bubnuorexa [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(UKAITIU CEPHI.
23 HaXO}KIl)IeHI/Ie CEephI I/I(beé COC}II/IHeII)-II/Iﬁ B bubmmorexa TOK
p . https://m.edsoo.ru/00ade64a
pupoJie. XMMUYECKUECBONCTBACEPHI
24 CepoBonopo, cTpoeHue, Pu3ndecKue u bubnuorexa [JOK
XUMUYECKHE CBOWMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KUCIOTA,
. bu6moreka [IOK
25 | (Qusnueckre U XUMHUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUUYECKUE PEAKIUH, JIEKALLNE B
OCHOBE IIPOMBIIIJICHHOTO crioco0a
. bu6mmoreka [JOK
26 | TOJIy4eHHS CEpHOI KHCIOTHI.
. https://m.edsoo.ru/00adec8a
XHUMHUECKOE3arpsi3HEHUEOKPYKAOILIEHC
peabICOEIMHEHUSIMUCEPDI
7 Brrunciienue MaccoBoil 10714 BbIXo1a bubnuoreka [JOK
MPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO1as XxapakTepucTUKa HIEeMEHTOB V A-
hg | TPYHIBL A30T, pacipoCTpaHeHue B bubnuoreka [IOK

npupoje, GU3NUECKue U XUMUIECKHE
CBOMCTBA

https://m.edsoo.ru/00adeea6




AmMHaK, ero (pu3n4YecKue 1 XUMHIECKHIEe

bubnuoreka [IOK

29
CBOMCTBA, ITOJIy4EHHUE U IPUMECHEHUE https://m.edsoo.ru/00adf004
[Ipaktuyeckas padora Ne 3 o teme

bu6mmoreka [IOK
30 | «llonyyeHue aMmMuaKa, U3y4eHUE €ro
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kucnora, e€ Gpusndeckue u bubnuotexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

. bubnuotexa [JOK
32 | ynoOpeHwuii.
. https://m.edsoo.ru/00adf518
XUMHUYECKOE3arpsi3HEHUEOKPYKAOIIIEHC
peapICoeTMHEHUIMHA30Ta
Docdhop. Oxenn dbocdopa (V) u
dop docgopa (V) Bu6morexa 1[OK
33 | docdopnas kucnora, GU3MIECKUE U

. https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWCTBA, MOITYyYEHUE
Hcnonws3oBanne GocdaToB B KauecTBE

34 MHHEPAJIbHBIX yI00pECHHI. bubnuoreka [IOK
3arps3HeHuenpupoIHoiicpenbidhochaTam https://m.edsoo.ru/00adfc20
u

35 VYraepoa, pacipocTpaHeHHE B IPUPOJIE, bubnuoreka [JOK
(hU3UYEeCcKre U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9¢c
Oxcuppl yriaepoaa, ux pusmdeckue u

36 XUMUYECKUE CBOMCTBA. DKOJOTUUYECKUE bubmuoreka [JOK
poOJIeMBbI, CBSI3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yrnepona (IV)

N bubnmoreka [JOK

37 YronpHas KUCIOTa U €€ COJIU H

https://m.edsoo.ru/00ae006¢

38 [IpakTuueckas padborta Ne 4 mo Teme bubnunoreka [JOK




"[lonydeHune yriekucioro rasa.

KauecTtBeHHas peakuus Ha kapOOHaT-

noH"

https://m.edsoo.ru/00ae027¢e

[lepBoHauanbHBIC TOHATHS 00

bu6mmoreka [IOK

39 OpPraHUYECKHUX BEIEeCTBax KakK O
p https://m.edsoo.ru/00ae054e
COCIMHEHUSIX Yriepo/ia
. bubnuorexa [JOK
40 | Kpemuuii u erocoeuHEHUS
https://m.edsoo.ru/00ae080a
[IpakTueckas padota Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 33/]1a4 1O TEME bubnuotexa [JOK
«Baxuenme HeMeTaUIbI U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUSD
KonTponsnas pabora Ne3 no teme

. bubnuorexa [JOK
42 «BasxkHenne HeMeTalIbl U UX
https://m.edsoo.ru/00ae0el8
COCITMHEHU S
OO6mrast XxapaKTepUCTHKAa XUMUYECKUX
3JIEMEHTOB — METAJJIOB.
bu6mmoreka [JOK
43 Mertammnueckas CBI3b U MeTaJlIMUecKas
. https://m.edsoo.ru/00ael103e
KpHUCTaJUIMYECKas peiéTKa.
du3nyeckrecBONCTBAMETAIIIOB
XHUMHYECKHE CBOMCTBA METAJIOB.
. . bubmuoreka [JOK
44 | DnEKTpOXMMHUYECKHUH psi/i HANpsSHKEHUN
https://m.edsoo.ru/00ael 156
METAJIJIOB
O61ue crnocoObl NOTYyYeHHS] METAJLIOB.

45 Crnasel. BeruncneHus no ypaBHEHUAM bubnuoreka [IOK
XUMHUUYECKUX PEAKIIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEeareHTOB COJIEPKUT NPUMECH

bu6mmoreka [JOK
46 | IloHsATHE O KOPPO3UMMETAIIIOB

https://m.edsoo.ru/00ael278




bubnuoreka [IOK

47 | IllenouyHsiemMeTaIbI
https://m.edsoo.ru/00ae14b2
bu6mmoreka [{OK
48 | Oxcuapl ¥ THAPOKCHU/IBI HATPUS U Kallus
https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeNbHBIE METAIIIBI — bubnuoteka [JOK
KaJIbLIMHA U MarHui https://m.edsoo.ru/00aelSe8
. bubnuorexa [JOK
50 Baxkueiimecoe JMHEHUAKAIBIIHS
https://m.edsoo.ru/00ael Se8
51 O06o01eHre U cucTeMaTu3alusI3HaHU I
50 JKEcTKOCTH BOJBI M CITIOCOOBI €& bu6moreka [IOK
YCTpaHEHHU https://m.edsoo.ru/00ae1886
[IpakTiueckas padora Ne 6 o Teme
W . bu6moreka [IOK
53 JKécTkocTh BOABLI M METOIBI €6
" https://m.edsoo.ru/00aelaed
YCTpaHEHHUS
PR R — bu6moreka [IOK
https://m.edsoo.ru/00ael c64
55 AmMmdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [IOK
TUAPOKCUA https://m.edsoo.ru/00ael c64
56 | Weneso bu6mmoreka [JOK
https://m.edsoo.ru/00ael1d86
57 Oxcupl, THAPOKCH B U cou xxene3a (1) bubnuoreka [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O000111eH1E U CUCTEMATH3AUI3HAHU I
[IpakTuueckas padota Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 337a4 110 TEME bubnuoreka [JOK
«BaxHeire METaIIIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
60 | BpluncneHus no ypaBHEHUSIM bubnuoreka [JOK




XUMHUUYECKUX PEAKLIUH, €CIIM OJUH U3
pEareHTOoB JaH B U30BITKE UITU COACPKHUT
MIPUMECH.
BrrunciieHusiMaccoBONI0IMBBIX0AAPOT

https://m.edsoo.ru/00ael750

YKTapeakInuu
61 O0o01IeHre U CHCTeMAaTH3aAUs3HAHAIA 1
KonTpomasnas pabora Ne4 o teme
62 | «BaxHeue MeTaIIbl U UX 1
COCTMHECHUS
63 BeniecTBa 1 maTepuainbl B MOBCEHEBHOM 1 bu6moreka [IOK
JKU3HU YEJI0OBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE3arpA3HEHUEOKPYKAIOIIIEC 1 bubnuorexa [JOK
pensl https://m.edsoo.ru/00ae4270
65 PoJib XuMuu B perieHrnn 3KOJIOTHYECKUX | bubnuoreka [IOK
npooieM https://m.edsoo.ru/00ae4270
66 PeseprubIit ypok. O6001eHNE 1 | bubnuoreka [IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ae0dOa
67 PesepBubIit ypok. O600meHNE 1 1 bubnuoreka [JOK
cHUCTeMaTH3alusl 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O600meHNE 1 1 bubnuorexa [JOK
cucTeEMaTH3alys 3SHaAaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos N.I'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKUE MATEPUAJIBI JJIs1 YUUTEJIA

Tpery6osa H.II. [ToypouHnsie pa3paOoTKu 1o XUMUU § Kiacc

M.IO. IN'opkosenko Iloypounbie pazpaboTKH M0 XUMHH 9 Ki1acc
Texnonorundeckue kapthl ypokos 1o yueoHuky O.C. ['abpuensna 8 k.
Texnonorundeckue kapthl ypokos 1o yueOHuky O.C. 'abpuensna 9 k.
O.C. T'abpuensu, C.A. Cnagkos, N.I'. OctpoymoB Pabouas terpans

8 KIL

O.C. T'abpuensu, C.A. Cnagkos, N.I'. OctpoymoB Pabouas terpanp

9 k1.

H.C. ITaBnoBa KoHTposbHBIE M CAMOCTOSITEIbHBIE PA0OTHI IO XUMHHU

8 KJ1acc

H.C. IlaBnoBa KoHTposibHBIE U CAMOCTOSITEIbHBIE PA0OTHI IO XUMHHU

9 kiacc



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETU
UHTEPHET

[TopTan pynmamenTaapHOro XuMuueckoro oopazoBanusi ChemNet. XuMmuueckas
uH(popmalmonHas cetb: Hayka, oOpazoBaHue, TEXHOJIOT MU
http://www.chemnet.ru ['azeta «Xumus» u calt 115 yunurtens «f uay Ha ypok
XUMUW»

http://him.1september.ru Enunas kosuekuust LIOP: IIpeameTHas Koymekuus
«XUMUS»
http://school-collection.edu.ru/collection/chemistryEctecTBeHHO-Hay4YHbIE
skcriepuMenThl: Xxumus. Komnekuus Poccuiickoro o61ieo0pa3zoBaTeibHOTO
noprasa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoit

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: JICKTPOHHBIN yUeOHUK






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 376304230083447847618637456882370283188412430385
Bnageney MactapHak Hagexaa AMuTpuesHa

OedcTevTened C17.04.2024 no 17.04.2025



http://www.tcpdf.org

		2024-12-26T12:27:56+0500




