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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 00O, a Takke Ha OCHOBE (eaepalibHOI paboueld mMporpaMmbl BOCITUTAHUS
U C Y4€TOM KOHIEMIMHU TMpenojaBaHusi ydeOHOro mpeamera «XuMUs» B
oOpazoBaTelbHbIX Opranu3anusax Poccutickoit @eaeparuu.

[Iporpamma mo xumuu Ha€T TMpEACTaBICHUE O IENSAX, OOIIeW cTpaTeruu
oOy4yeHUs, BOCHUTAHUS U Pa3BUTUA OOYYAIOIIUXCA CPEACTBAMU y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIEpKaHue,
NpeayCMaTPUBAET PACHPEACICHUE €ro Mo KiaccaM U CTPYKTYpUPOBAHUE TIO
pazienaM M TEeMaM TMPOrpaMMbl MO XUMHUH, OMPEACISIET KOJIMYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEePUCTUKHU co/iep>KaHus, PEKOMEHTYEMYIO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XUMHU C y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  mporecca, BO3PACTHBIX
OCOOCHHOCTEH  OOy4Yaromuxcsi, ONpeACsIET BO3MOXHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataMm oOy4eHHs] XMMHUHU HA YPOBHE 1eJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON MEATETbHOCTH OOYYalollerocs IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUHU CIY>)KUT OCHOBOM Juisi (OPMHUpPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMUpPYEMble XHMHUEW MPENCTaBICHUS O B3aMMOIPEBPAIICHHIX
SHEPTrUUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX pPEHICHUs TI00aTbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHSI UYEJIOBEUYECTBA — CBIPHEBOM, DHEPIETHYECCKOH,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, MPOOIeM 3PaBOOXPAHECHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  pealu3aliii  BO3MOXKHOCTEH JJii  CaMOpa3BUTHS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
oOydJarommxcs, HABBIKOB WX CaMOCTOSTEIbHONW y4eOHOW JIeATEIHHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MMOBCEIHEBHOM JKU3HU, TaK M B MPOPECCUOHAITBHOMN JCSITSIIBHOCTH;

3HAKOMHUT CO CHEeIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJIbIBAET OCHOBBI
LIETIOCTHOTO B3IJIS/1a HA €UHCTBO MPUPOJIbI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (()OPMUPOBAHUM €CTECTBEHHO--HAYYHON rpaMOTHOCTH 00YyUarOIINXCS;



crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHMUSI K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIaJ B SKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOIIUXCS.

JlanHble HampaBieHUss B OOYYEHHH XUMHUHU OOECHEUMBAIOTCSA CIEHUPUKON
colepkaHusi  y4eOHOTro  MpeaMera, KOTOPbIA  SIBISIETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTpaXkeHUEM 0a30BOM HayKH XMMHUM Ha ONPENEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1Iero 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHATUNH XWMHUH, OCHOB
HEOPraHMYeCKOM XHUMHH W HEKOTOPBIX OTIENbHBIX 3HAYUMBIX TOHSATHUU
OpraHUYeCKOM XUMHUH.

CtpykTypa coiepkaHus NpOrpaMMbl MO XUMHUH C(HOPMHPOBAHA HAa OCHOBE
CUCTEMHOro mojaxona k e€ usyueHuto. CopepkaHue CKIAJbIBAETCS U3 CUCTEMBI
HNOHSITHA O XUMUYECKOM DJIEMEHTE U BEIECTBE U CUCTEMbI IOHITHI O XUMUYECKOM
peakuuu. OOe 5TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl [0 MPUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUI HAa OCHOBE TEOPETHUECKHUX MPECTaBICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCET'O €CTECTBO3HAHNS,

— [lepuoanueckoro 3akoHa /1. 1. MeHnzaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUYEHHS O CTPOCHUU aTOMa U XUMUYECKOMN CBSI3H;

— TpeacTaBiIeHUN 00 DIIEKTPOIUTHYECKON IHCCOIMAIlMKM BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUWA pacCMaTPUBAIOTCA HA OCHOBE OJMIIMPUYECKH
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIOTHSS (QYHKIIMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHS U BO3MOXHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl 1O XHMHH  CIOCOOCTBYeT  (POPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTABJISAIOLIECH HAYyYHOU KAPTHUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM IPUPOJIbI, IECHHOCTHOTO OTHOLIEHHS K HAYYHOMY 3HaHUIO U METO/IaM
MO3HAHUSI B Hayke. M3yueHHe XUMUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHHUUN U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuid mup», «buomorus. 5—7
Kiacce» U «dusuka. 7 Kmacey.

[Ipy wW3ydeHWH XWUMHUH TPOUCXOAUT (HOPMHUPOBAHUE 3HAHUUA OCHOB
XUMHUYECKON HayKu Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUUYECKOU
JEATENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYpHl. 3ajgaua
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUIINX (PaKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX MOJOKEHUH, TOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, A3blKa HAYKH, B MPUOOILEHNN K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHUYCCKUX PEaKIHid, B
(bopMHUpPOBaHUY U PA3BUTHH IMO3HABATEIHPHBIX YMCHHUIA U UX TPUMEHEHUH B YU4EOHO-
MO3HABATEIbHON U y4eOHO-UCCIIEI0BATENbCKON JIEATEIbHOCTH, OCBOCHUU MPABUII
0e301macHOro oopanieHus ¢ BEIIECTBAMH B TOBCETHEBHOM JKU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENN TaKUE 1IeJIH, KaK:

— ((opmMupoBaHHE WHTEIUICKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY TPUHITHIO PEIICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIONMIUMCS YCIIOBHSM KU3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHUE
oOydJarmmxcs K CaMOCTOSTEIIBHOW TO3HABATEIBLHOW JCATEIBHOCTH, HAYYHBIM
METOJIaM TO3HAaHMS, (OPMHPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHUMHWH;

— o0ecredeHue yCaoBUi, CITIOCOOCTBYIONIUX MPUOOPETEHUIO O0yJArOIITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATCIBHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KITFOYCBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIINI), MMCIOIIMX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUIOB JICITCILHOCTH,

— (dopmupoBanue oOmEeH (QYHKIIMOHATBHOH M  €CTECTBCHHO-HAYYHOU
rPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBICHATH M OICHUBATH SIBJICHUSA
OKPYXAIOIEr0 MHpA, WCIOJb3ysl 3HAHUS M OIBIT, MOJYyYEHHbIE NPH H3YYCHUU
XUMHH, TPUMEHSTh UX MPHU PEIICHUU TPOOIEM B TTOBCEIHEBHON KU3HU U TPYAOBOU
NEeSITEBHOCTH;

— ¢opMmHpoBaHHE y OOYyYalOIUXCS TYMAHUCTHMYECKUX OTHOIIEHUH,
NOHUMAHHS [EHHOCTH XHUMHUYECKUX 3HAHWM HJi1 BBIPAOOTKH JKOJOTHYECKHU
IeJIeCO00pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOM NEATETBHOCTH B IEIAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOTHON CPEIBL;

— pa3BUTHE MOTUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCTIMTAHHIO HA OCHOBE YCBOCHHUS OOINEUYETOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

O6mee yucmo yacoB, OTBEAEHHBIX JUIS M3Y4Y€HHS XMMUU HAa YPOBHE OCHOBHOTO
obmero oOpaszoBanus, coctaBisger 136 dacoB: B 8 kimacce — 68 yvacoB (2 daca B
HeJen0), B 9 kimacce — 68 yacoB (2 Jaca B HEJEINIO).



COAEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayabHbIe XMMHUYECKHE IOHATHS

[Ipenmer xumuun. Ponb XMMuK B KU3HU 4ellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. Du3nueckue CBOWCTBA BEIMIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3aeneHust cMecei.

ATOMBI W MOJNEKYJbl. XHUMHUYECKUE dJIeMEHTbl. CHMBOJBI XHUMHUYECKUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYECHUE.

Xumuueckas ¢popmysna. BareHTHOCT aTOMOB XMMUYECKUX SJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BenecTB. OTHOCUTEbHAsT aToMHass Macca. OTHOCUTENbHAS
MOJIEKYJIgIpHasi Macca. MaccoBasi J0JIsl XMMUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KomnuecTBo BemectBa. Monb. MossipHas macca. B3aumMocBs3b KOJIMYECTBa,
Macchl W 4YHClIa CTPYKTYPHBIX €IMHMI] BemlectBa. Pacu€tel mo dopmymnam
XUMHUYECKUX COCTMHEHU.

OuU3NYECKUE U XUMUYECKUE ABJICHUS. XUMUYECKas peakluus U €€ MPU3HAKHU.
3aKOH COXpaHEHMsS MacChl BEIIECTB. XUMHUYeCKue ypaBHeHus. Kiaccudukarus
XUMHYECKUX PEaKIHi (COeAMHEHMS, PA3I0KEHHUs, 3aMEIICHHsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCY/IOH, MpaBuiiaMu paboThl B JabOpaToOpuu U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OpPYIOBaHUEM, U3YUYEHHUE M OMHCAHHE
¢uznueckux CBOMCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB, HAOI0/IeHHE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAUHUs BOJAbI) U XMMHUYECKHUX (FOPEHHUE CBEYH, MPOKAJIMBAHUE
METHON TIPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCJIOTOMN) sIBJICHUM, HAOII0IeHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKHX peakuui (paslIoKEHHE caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapus, pa3joKeHHe THIPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOAEHCTBUE Kele3a ¢ pacTBopoM conu Menu (11),
U3y4eHHE CIOCOOOB PAa3CIICHHUs] CMECEH: C MOMOIIBI0 MAarHuTa, (PUILTpOBAHUE,
BbITIApUBAHUE, AUCTHUIAIMSA, XpoMaTorpadus, MpoBEJAeHNUE OUYNCTKHA TTOBAPEHHOMN
coimv, HaONIOJEHWE W  ONMUCAaHWE  pPe3yJIbTaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(1IrapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe 1M HECOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 37eMEHT U MPOCTOE
BemlecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUe U XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxkcuabl. [lpumenenune kucnopoga. CrocoOsl
MOJIyYEHHUsT KHCJIOpoJa B JlalopaTOpud U MNPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoaa B mpupojie. O30H — aJioTporiHasi MoAu(UKAILIKMS KUCTIOPOa.



TemoBoit 3p(DEeKT XMMHUUYECKON peakUuH, TEPMOXMMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojdb M METaH. 3arps3HCHHE
BO3/lyXa, yCUIICHUE MapHUKOBOTro 3 dekTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anemeHT u npoctoe BemecTBo. HaxoxaeHne Bogopoaa B Ipupoe,
(Gu3nuecKkue U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI monyueHus. KuciaoTsl
U COJIH.

Monsipabiii  00b€M  ra3oB. Pacy€Thl MO XUMHUYECKUM YpPaBHECHUSIM.

duznueckue cBoOKMCTBa BoAbl. Bojga kak pactBoputesb. PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeKka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYUCTKA MPUPOIHBIX BOJ.

Knaccuduxanus nHeopranumdeckux coenuHeHuid. Oxcuabl. Knaccudukarus
OKCHUJIOB:  cosieoOpasyroiue  (OCHOBHBIE, KHUCIOTHBIE, aMQpOTEpHBIE) U
HeconeoOpasyromue. Homenknatypa oxcuaoB. Dusnyueckue u  XUMHYECKHE
CBOMCTBa OKCUJIOB. [TonyueHnue okcuaoB.

OcHoBanms. Knaccudukanust ocHOBaHMH: IMIENOYM U HEPACTBOPUMBIC
ocHoBaHMsl. HoMmeHkiatypa ocHoBaHuil. PU3NYECKUE U XUMHYECKHE CBOMCTBA
ocHoBaHui. [lonydyeHre ocCHOBaHUM.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psan aktuBHoctn MmeramnoB H. H. bekxerosa.
[TonyyeHne KUCIOT.

Conu. Homenkiarypa coneil. @uU3nyeckue U XMMHUYECKUE CBOMCTBA COJICH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEXKAY KiIacCaMU HEOPTaHUYECKUX COETUHEHU.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEEIICHUE COAEPKaHUS KUCIOPOa B BO3yXE, MOIyUYEHHUE,
coOupaHue, pacno3HaBaHWE M U3YYCHHE CBOWCTB KHCJIOpOJAa, HaOIoIeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
TpeKpalieHus ropeHus (moxapa), O3HAKOMJICHHE ¢ 00pas3laMyu OKCHIOB M OIMHMCAHHE
WX CBOWCTB, TMOJy4YeHUE, CcOOMpaHUE, pAaClO3HABaHWE U W3YyUYCHHUE CBOWCTB
BOJIOpoJa (ropeHue), B3auMoiericTeue Bogopoaa ¢ okcuaom meau (II) (BozmoxHo
HCIIOJIb30BaHUE BUEOMATEPUAIOB), HA0M0AeHUE 00Pa3I0B BEIIECTB KOJIUYECTBOM
1 w™monb, wuccmenoBaHUE OCOOCHHOCTEW pACTBOPEHHUS BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OMNPEACIEHHONW MACCOBOW JIOJEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCHCTBHE BOJBI C METaNIaMU (HaTpUEM U
KaJlbliieM) (BO3MOKHO HCIIOJb30BaHUE BHJIEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IoB HEOPraHUUYECKUX BEIIECTB PA3IMYHbBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpAaCK{ MHIWKATOPOB B paCTBOPAX KUCJIOT U LIEII0YEH, N3YUYECHHUE B3aUMOACHCTBUSA



okcuga meau (II) ¢ pacTBoOpoM cepHOM KUCIOTHI, KUCIOT C METAJJIaMU, PEAKIUM
HEWTpaIu3aluy, INOJYYEHNE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OIHOTO
MeTajijia IPYyruM U3 pacTBOpa COJM, PELIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BakHeHnIne Ki1accsl HEOPraHUIECKUX COCIUHEHUN.

IHepuoanuecknit 3axkoH u Ilepumoaumyeckas cucTeMa XMMHYECKHX
iemenToB JI. WU. MenngeneeBa. CtpoeHue aroMoB. XUMHYECKas CBS3b.
OxkucaNTEeNbHO-BOCCTAHOBUTEIbHbBIC PEAKIMH

[lepBble TOMBITKM KiAacCU(PUKALMU XUMHUYECKUX 3JeMeHTOB. lloHatue o
rpynnax CXOJHbIX JJIEMEHTOB (IIEJOYHbIE M UIEJIOYHO3EMENbHBIE METalIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yloT aM(OTEPHBIE OKCHJIbI
Y TUIPOKCUJIBI.

Ilepuoanueckuii 3akoH. [lepruoanueckas cucreMa XUMUYECKUX AIEMEHTOB /.
N. Menpneneesa. KopotkonepuoaHnas u niuuHHonepuoanas Gpopmsl [lepuoanueckoit

cucteMbl xumudeckux anemeHToB /. 1. Menneneesa. lleproapl u rpynmsl.
@u3NYECKU CMBICI OPAIKOBOTO HOMEPA, HOMEPOB MEPUO/A U TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3oronbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0ueK aroMoB mepBbIX 20 XMMHYECKMX  3JIEMEHTOB

ITepuonnueckon cucremsl 1. 1. MenneneeBa. XapakTepuCcTUKa XUMUYECKOTO
3JIEMEHTA 110 €ro noJjiokeHuro B Ilepuoanueckon cucreme /1. . Menzaeneena.
3aKOHOMEPHOCTH H3MEHEHHUSl pajnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAJNIMUYECKUX CBOMCTB 110 TPYIIIIaM U EPUOIAM.

3nauenue [lepuognueckoro 3akoHa u [lepruoauyeckoi CUCTEMbI XUMUYECKUX
BJIEMEHTOB JUI pa3BUTUA Haykd W npaktuku. J[. WM. MenneneeB — yd€HbIN H
rpaXkJaHUH.

Xumuueckass cBs3b. KoBaneHTHast (MOJsipHas W HEMOJISIpHAs) CBS3b.
DNEeKTPOOTPUIATENBHOCTh XUMUYECKUX 2JIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusi.  OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tpouiecchl okucnaeHus: 1 BoccTaHoBIeHUs. OKUCIUTENN U BOCCTAHOBUTEU.

Xumuueckuit IKCnepumenm:

U3ydyeHue OoOpas3IOB BELIECTB METAUIOB U HEMETAJIOB, B3aHMOJEiCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT M WIEJIOYEH, NPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIOLIUX  NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLHN
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mexcnpeomemmunie ceasu

Peanuzanust MeXnmpeIMeTHBIX CBs3ed NpU H3yYeHUM XUMHUH B 8 Kiacce
OCYILIECTBIISIETCSI 4epe3 MCHOJb30BaHME KaK OOLIMX €CTECTBEHHO--Hay4YHBIX
IIOHATHN, TaK W IOHATUH, SABIAIOLIUXCS CHUCTEMHBIMH JUISI OTAEJIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOT' O LIUKIIA.



OO01Me ecTeCTBEHHO--Hay4YHbIE MOHATHS: HAy4YHbIN (akT, rUnoresa, Teopus,
3aKOH, AaHaJlu3, CHUHTE3, Kilaccudukanusi, TMEePUOJUYHOCTh, HAOJIOJEHUE,
HKCIIEPUMEHT, MOJIEIMPOBaHUE, U3MEPEHUE, MOEIIb, SIBJICHUE.

®dusznka: MaTepusi, aToM, JIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIU], U30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYNA, SJIEKTPUUYECKUN 3apsAll, BELIECTBO, TENIO, 00BEM,
arperaTHOe€ COCTOSIHME BEIleCTBa, ra3, (U3UYECKUE BEIMYMUHBI, €IMHUIIBI
U3MEpPEHHUs, KOCMOC, IJIaHeThl, 3BE3/1bl, ColHLIE.

buonorus: poTocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpasbl, TOPHbBIE TTOPO/IbI, TIOJIE3HbIE
MCKOINIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo  XUuMHU4YecKasi peakuust

[lepuonuueckuii 3akoH. [lepuonuueckas cuctema XUMHUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB
XUMHYECKUX IEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJHs, KAIbLIUS U UX COCTUHEHUN
B COOTBETCTBMM C TIOJIO)KEHHEM »dJeMeHTOB B llepuogmyeckoil cucreme u
CTPOEHHUEM KX aTOMOB.

CtpoeHue BellecTBa: BUABl XMMHYECKOW CBSI3U. THUIBI KPUCTATUIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUECKOU PEHIETKU U
BUJIa XUMHUYECKON CBSI3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIHIECTB. XHUMHUUYECKHUE
CBOICTBA BEIIECTB, OTHOCSALIUMXCS K PAa3jIMYHbBIM KJIaccaM HEOPTraHWYECKUX
COEJIMHEHUM, TeHETUYECKasi CBA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaimys XuMAYECKUX PeaKUid MO pa3IndHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYaCTBYIOUIMX B pPEaKIMHU BEHIECTB, MO TeIioBOMY 3¢ (deKTy, Mo
U3MEHECHHIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKINHU, TEPMOXUMHUYECKHUE
YpaBHEHHSI.

[lonsiTue o ckopoctH xuMHuUeckoil peakuuu. [loHsiTHe 00 0OOpaTHUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakiusax. [IoHATHEe O TOMOreHHBIX M IeTepOTreHHBIX
peakuusx. [lonstue o xkarammse. [IoHsTHe 0 XUMHYecKOM paBHOBecuU. DaKTOPHI,
BIUAIOIIME HA CKOPOCTh XHMHYECKOW pEaKIMH M IOJOKEHHE XUMUYECKOIO

pPaBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUU,  AJEKTPOHHBIM  OanaHc
OKHCJIUTEITBHO-BOCCTAHOBUTEIBHOU peaxkuuu. CocraBnenue YpaBHEHUU

OKUCJIMTEIbHO--BOCCTAHOBUTEIBHBIX  PEAKIMM C  HCHOJB30BAaHHEM METOJ]a
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOLUALIANA. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M [IHCCOLMALMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
XUMH4YECKOH cBs3U. CTeneHs nucconuanuu. CUIIbHBIE U C1a0ble 31EKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUS peaKIMA HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YpaBHEHMS peakuuil. CBOWCTBa KHUCIOT,
OCHOBaHUM U COJIEH B CBETE MPEJICTABICHUN 00 3IEKTPOIUTHUECKON TUCCOLUAIIUY.
KauecTBeHHbIE peakiuu Ha HOHBI. [IoHATHE O TUAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C MOJAEISIMUA KPHUCTANIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEUIECTB — METAJUIOB M HEMETauloB (Tpadura M ammasa), CIO0XKHBIX BELIECTB
(x7opuaa HaTpus), UCCIeOBaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON peaKIuu OT
BO3JICHCTBUSA  Pa3NUYHBIX  (PAKTOPOB, HCCIEAOBAHHE  BJIEKTPONPOBOJIHOCTHU
pPacTBOPOB BEIIECTB, MTPOLiecca AUCCOLUALIUU KUCTIOT, IeJI0Uel 1 coiel (BO3MOKHO
UCITOJIb30BAHUE BHJIEO MATEPHUAIOB), IMPOBEIAEHUE OIbBITOB, HWILIIOCTPUPYIOIINX
NpU3HAKU TPOTEKAaHUS peakiii HMOHHOro oOmeHa (oOpa3oBaHuE OcCalKa,
BbIJIEJICHUE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEAaKUN (TOpEHUE, pEaKkUUu pPa3joKeHUs,
COCIMHEHHUS), paAClO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KA4YEeCTBEHHBIX PEAKLIMI HAa UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX COeIUHEHUS

OO6mast xapakTepucThka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MUecKHe CBOMCTBA MPOCTHIX
BEILECTB — raJJOr€HOB. XMMUYECKHE CBOMCTBA HAa TpUMEpPE XJIopa (B3aUMOJIEICTBUE
C MeTaJllaMHM, HEMeTaJUlaMH, wiejaodamu). XiopoBoaopoa. ColsgHas KHCIIOTAa,
XUMHUYECKHE CBOMCTBA, I[IOJIy4€HHE, IIpUMEHeHue. JlencTBue xyopa H
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YesloBeKa. BaxkHenIe XI0puapl U UX HaX0KICHHUE B
IIPUPOJE.

O6mast xapakrepuctuka aneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe CTeleHUu okuciaeHus. CTpoeHue M (pu3nuecKue CBOWCTBA
IPOCTBIX BELIECTB — KUCIOPOJa U CEpbl. AJIOTPONHbBIE MOAUDUKAIIMKM KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpOCHHE, (PU3NUYECKUE U
XUMHYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas xkucnota, GU3NIECKUE K XUMUYECKHE CBONCTBA (00IIHE KaK MPEICTABUTEIS
KJjlacca KHCJIOT M crnernuduueckue). XUMHUYECKUE PEaKkluu, JeKallie B OCHOBE
MIPOMBITINICHHOTO CIoco0a TOJydYeHUsT CEPHOW KUCIOTH. [IpuMeHeHme cepHoi
KUCIOTBl. CONMM CEepHOM KHUCJIOTHI, KAayeCTBEHHAs peaklus Ha CyJab(paT-HuOH.
Haxoxnenne cepbl m €€ COEAUHEHHUM B MOPUPOAEC. XHUMHUYECKOE 3arps3HEHUE
OKpYXalolel Cpenbl COEIMHEHUSAMH cepbl (KHCIOTHBIE IOXIHU, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MPEA0TBPAILECHHS.



OO6mast xapakTepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUs. A30T, pacHpOCTPaHEHHUE B MPUPO/E,
¢uznueckre U XuMuyeckue cBoiicTBa. KpyroBopot azora B npupoze. AMMHUAK, €ro
(¢u3nyueckre U XMMUYECKUE CBOMCTBA, MOJy4yeHUe U npuMeHeHue. Conu aMMOHUS,
uX QU3NYECKUE U XUMUYECKUE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THAasl KHCIIOTa, €€ MOoJiyueHHe, (PU3MUYECKUE U XUMHUYECKUE
cBOMcTBa (0OmIME€ Kak TMPEACTaBUTENS Kjacca KHUCIOT U crnenuduyeckue).
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHUS B KAYECTBE MUHEPAJIbHBIX YI00pEHUIA.
XUMHUYECKOE 3arps3HEHNE OKPYKaIoel cpe/ibl COETMHEHUAMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUE BO3ayXa, MOYBbI M BOJOEMOB). Docdop, amIOTpONHbIE
monudukanuu ochopa, puznueckre U xumuueckue cBoiictBa. Okcuna gocdopa
(V) u dochopuas xucinora, Gpu3MUECKHE W XUMHYCCKHE CBOWCTBA, MOJYYCHHE.
Hcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka aeMeHToB [V A-rpynmnbel. OCOOCHHOCTH CTPOCHHMS
aTOMOB, XapaKTepHbIEC CTENIEHU OKUCIICHUS. YTIIepO/l, AJTIOTPOIHbIE MOIU(PUKAIINH,
pacnpocTpaHeHue B mpupoje, Gu3nueckrue U XUMUYECKHe CBOWCTBa. AscopOius.
Kpyrosopor yrinepona B mnpupoae. Oxkcuisl yriepona, uX (U3MUYECKUe Hu
XUMHYECKHUE CBOMCTBA, [EWCTBUE HA JKUBbIE OPraHU3Mbl, TOJyYE€HHUE U
npUMeHEeHHe. DKOJIOTHUecKre MpoOieMbl, CBsi3aHHbIe ¢ okcuaoMm yriaepona (IV),
rUMNoTe3a TJI00ATBHOTO MOTEIUICHHUS KIMMarta, MapHUKOBBIN 3¢ dexT. YronpHas
KACIOoTa U €€ colM, UX (Pu3nyeckue W XHMMHUUYECKHE CBOWCTBA, IMOJYYCHHE U
npuMmeHenne. KadecTBeHHass peakiuss Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIMIIMHE, POMBIIIIIEHHOCTH U CETLCKOM XO35HCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAaK O COCTMHEHUSIX
yriaepoza (MeTaH, 3TaH, STUICH, alleTUIICH, STaHOJI, TJIMIIEPUH, YKCyCHas! KUCIIOTA).
[IpupoaHbie HMCTOYHUKHU YTIIEBOJOPOAOB (Yrojib, MPUPOJHBIA Ta3, HEDTH),
IPOJYKTHl WX TMepepaboTku (OEH3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: KUpaX, OeNKax, yriieBojgax — U UxX
polii B OKM3HM 4eJloBeKa. MarepuaibHOE €OUHCTBO OPraHUYeCKUX U
HEOPTraHWYECKUX COCIUHEHHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMONy4YeHUE U
npumeHeHue. CoeTMHEHMs KpeMHUS B mpupoe. O0mue npeacTaBieHus 00 OKCUIe
kpemuus (IV) u kpemuueBoi kuciore. CUIUKATBI, UX UCIOJIB30BAaHUE B OBITY, B
MPOMBIIIJIEHHOCTU. BakHellne CTpouTelbHbIE MaTepualbl: KepaMHKa, CTEKIIO,
IEeMEeHT, OeToH, kene300eToH. [IpoOmembl  0G€30MMacCHOr0  HMCMOJIb30BAHUS
CTPOUTENbHBIX MATEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3LOB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJITHOM KHCIOTHI,
MPOBEJCHNE KAUECTBEHHBIX PEAKIMi HA XJIOPUI-UOHBI U HAOIIOJICHUE MPU3HAKOB



WX TPOTEKaHWs, OMBITHI, OTpaxaromue (HU3NYEeCKUe U XUMHYECKHE CBOMCTBA
rajjoreHoB M HX COEIUHEHHI (BO3MOXXHO HCIIOJIb30BAaHUE BHUIECOMATEPUATIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOPHUI0B (TaJIOTEHU]I0B), 03HAKOMIIEHHE C 00pa3laMu
ceppl U €€ COCAMHEHUSMH (BO3MOXHO UCIIOJIb30BAHUE BHUICOMATEPUATIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUs caxapa Mol IeMCTBUEM KOHIEHTPUPOBAHHON
CEpPHOM KHUCIIOTHI, U3YyYEHHE XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEpHOM KUCIIOTHI,
MPOBEJICHNE KaueCTBEHHON peaKIMu Ha CyJib(paT-uOH U HAOII0ACHUE MpHU3HaKa e¢
MPOTEKAHUs, O3HAKOMJIEHUE ¢ (pU3MYecKuMHU CcBOMCTBaMHU a3oTa, (ochopa U ux
coeIMHEeHNH (BO3MOXKHO HCIIOJIB30BaHUE BUACOMATEPHAIOB), 00pa3liaMi a30THBIX
u ocopHBIX yT0OpEeHUH, MONydyeHrne, coOOMpaHue, pacrio3HaBaHUE W M3Yy4YCHUE
CBOWCTB aMMHaKa, NPOBEJCHHE KAaYE€CTBEHHBIX PEAKIMid HAa HMOH aMMOHHUS U
dochar-uoH U U3ydeHHWE TIPU3HAKOB HX NPOTEKAHUS, B3aUMOJICUCTBUE
KOHIICHTPUPOBAHHOM A30THOM KHCJIOTHI C MEAbIO (BO3MOXHO HCIOJIb30BAHUE
BUJIEOMATEpPUAIOB), M3y4YCHHE MOJeNied KPUCTAUIMUYECKUX peméToK anamasa,
rpaduta, (QymwiepeHa, O3HAKOMJIGHHE C TPOILECCOM aJCOpOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM UM YCTPONCTBOM MPOTHUBOTa3a, MOJYUYEHHUE,
cobupaHue, pacrio3HaBaHUE W M3YyYCHUE CBOMCTB YIJIEKHCIIOrO Tasa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYCHHE MPU3HAKOB HX
OPOTEKaHUs, O3HAKOMJIEHHME C TMPOAYKUHUEH CHUIMKATHOW MPOMBIILICHHOCTH,
pelieHrne 3KCIEpUMEHTANIBHBIX 3a7a4 Mo Teme «BakHeillnne HeMeTaibl U UX
COETMHEHUSD.

MeTaJsibl 1 MX COeAUHEHUS

OO6mast XxapakTepUCTHKAa XUMHYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux mnonoxeHuss B llepuomuueckor cucteMe XUMHYECKUX 3yneMeHToB [[. U.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTauioB. MeTtamnueckast CBsI3b U
METaJUIM4ecKass  KpHCTaJInuecKass  pemeéTka.  DIEKTPOXUMUYECKUH  psif
HaIpsDKeHU MeTtamuioB. Ou3nyeckue U XUMHYECKHE CBOMCTBA MeTaiuioB. OOmue
CrocoObl MoydeHus: MeTaiwioB. [loHsATHE O KOpPpO3UM METaioB, OCHOBHBIC
CrIoco0BI 3aMUTH UX OT Koppo3uu. CruiaBel (CTaib, 4yTyH, AIOPATIOMHUHUNA, OpoH3a)
Y UX IPUMEHEHNE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[Ilesounble MeTasuibl: NONOKEHUE B llepuogmyeckoil cucremMe XMMHUUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAXOXKJICHUE B IPHUPOJE.
du3nuecKkue U XMMUYECKUE CBOICTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUIbI U
TUAPOKCUABI HaTpusit W Kanus. [IpuMeHeHue WIeNOYHBIX METaIOoB U HUX
COEMHEHU.

[[leoyHO3EMENBHBIE METAUIBI MAarHUM W KaJbUWW: TOJIOKEHUE B
[Tepnoanueckoi cucreme xumudyeckux 31eMeHToB . 1. MenaeneeBa, cTpoeHue Ux
aTOMOB, HaXOXJeHue B npupojae. Ou3nueckue U XMMUYECKHE CBOMCTBA MarHus U



Kasbliusl. Baxkuelive coeIMHEHUs KaJbIUs (OKCUJ, TUIPOKCU/I, colin). KECTKOCTD
BOJIbI U CITOCOOBI €€ YCTpaHEHHUS!.

ANOMUHMI: TIOJIO)KEHUE B [leproanueckor CUCTEME XUMUYECKUX JIEMEHTOB
J. . MenneneeBa, cTpoeHue aroma, HaxoxiaeHue B npupone. duszudeckue u
XUMUYECKHE CBOMCTBA alfoMUHMSI. AM(OTEpHbIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoilt cucreme XMMAYECKUX 3JI€MEHTOB /I,
. MenneneeBa, CTpoeHHE arToMa, HaxoxiacHue B Ipupone. dusznueckue u
XUMUYECKHE CBOMCTBA xene3a. OKcuabl, Tuapokcunl u conu xenesa (1) u sxxenesza
(1), ux coctaB, CBOMCTBA U MOJyUCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME ¢ oOpasllaMd METaJVIOB W CIUIaBOB, WX (HU3UUYECKUMU
CBOMCTBaMH, UW3Y4Y€HHUE  pE3yJbTaTOB  KOPPO3MU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUCOMATEPHUAJTIOB), OCOOEHHOCTEH B3aUMOJICHCTBHS OKCHJA
KIbI[U M HATpusi C BOJAOW (BO3MOXXHO HCIMOJIb30BAHUE BHUICOMATEPHUATIOB),
UCCIIEIOBAaHUE CBOMCTB >KECTKOM BOJbI, TpoOIecca TOPEHUS Keje3a B KUCIOPOJIEe
(BO3MOXKHO  WCIOJIb30BAaHWE  BHJICOMATEPHATIOB), TPU3HAKOB  IPOTCKAHUS
Ka4eCTBEHHBIX PCaKIMil Ha HOHBI: MATHHS, KaJIbII¥s, aJFOMUHUS, [IMHKa, xkene3a (I1)
u skenesa (I11), mexu (1), HaGmomeHne W ONMHUCAHHME IMPOLIECCOB OKpAIIMBAHMS
IUITAaMEHW HMOHAMHU HATpHsl, KaJIusd W Kajabluusd (BO3MOYKHO HCIIOJIb30BAaHHE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TUAPOKCHUIA ATFOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/lad no TeMe «BakHeiline
METaJUIbl U KX COETUHEHUS.

XuMHA ¥ OKPY:KALIas cpeaa

BemectBa m Marepuansl B MOBCEIHEBHOW JXW3HM 4YeEJIOBEKa. be3omacHoe
UCIIOJIb30BaHME BEIIECTB M XMMHYECKUX peakuuid B ObITy. [lepBas momoinps mpu
XUMUYECKUX 0KOTaX U OTPABJICHUAX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpY)Karouled cpeapl (mpenesibHast AOMyCTUMAast
KOHIIeHTpanus Beulects, nainee — [I/IK). Ponp xuMun B pelieHHH 3KOJIOTMYECKHUX
mpooIeMm.

Xumuueckuit IKCnepumMeHm:

U3y4eHre o0pa3lloB MaTepUaoOB (CTEKJIO, CIJIaBbl METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceasu

Peanuzanmst MeXNmpeaMETHBIX CBs3€H NpU W3YYCHHMM XUMHUA B 9 Kiacce
OCYLIECTBIISIETCS. YEPEe3 HCIOJIb30BAaHUE KaK OOIIUMX €CTECTBEHHO-HAYUYHBIX
MOHATUM, TaK U MOHSATHM, SBISIIOIIMXCS CUCTEMHBIMH JJIs1 OTIEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC IMOHSATHS: HAyYHBINH (DakT, rumoTe3a, 3aKoH,
TEOpUs, aHallu3, CHHTE3, KIacCU(pUKAIMI, TEPHOJUIHOCTh, HaOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJEIb, SBJICHHE, MapHUKOBBIN
ek, TeXHONOTHS, MaTEPUAIIBIL.

dwusnka: MaTepusi, aTOM, JICKTPOH, POTOH, HEUTPOH, NOH, HYKJIHJI, U30TOTIHI,
PaOaKTUBHOCTD, MOJICKYJIa, ANEKTPUICCKUN 3aps, MIPOBOTHUKH,
MOJIYNIPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TeEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIITUIECKAS
peméTka, CruiaBbl, (U3MYCCKHE BEIMYUHBI, CIUHUIIBI H3MEPEHHUS, KOCMHYECKOE
POCTPAHCTBO, MJIaHETHI, 3BE3/1b1, CoJHIIE.

buonorus: ¢ortocuHTe3, NbIXaHWe, OUOcdepa, PKOCHUCTEMA, MHUHEPAIbHBIC
yI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPO/IbI, TOJIC3HBIC
MCKOIIaeMbI€, TOILJIMBO, BOJIHBIC PECYPCHI.



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

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCSA B XO0Ji¢ OOy4eHMS XMMHUHU B €AUHCTBE Yy4eOHOU u
BOCMUTATEIBHON AESATEIBHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMU POCCUNCKUMU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWJIAaMH M HOPMaMU TIOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLMAIIU3ALIUUA O0yUarOIITUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaromMXcs
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTHBHBIX IIEHHOCTHBIX OpPUEHTAMA U
pacuIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCITUTAHMS

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HaCJEeIWI0, TMOHMMAaHUA 3HAYEHUS XMMHUYECKOM HAyKh B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUE O
NEPEIOBbIX JOCTHKEHUAX M OTKPBITUSAX MHUPOBONM W OTEUECTBEHHON XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTPOHUCTBE MHpa U 0OIIECTBA;

2) rpaIaHCKOr0 BOCITUTAHMSA:

NPEACTaBICHUS O COLUMAJIbHBIX HOPMax M IMpaBUJaX MEXINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTeIbCKOM, TBOPYECKOM W JPYyrux  BHJAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOM JEATEIHHOCTU TpHU
BBIMIOJTHEHUU YYEOHBIX, TIO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO
¥ B3aMMOTIOMOIITH B IIPOLIecce 3TON Y4eOHOMU eI TeNbHOCTH, TOTOBHOCTH OIICHUBAThH
CBOE MOBEAECHUE M MOCTYNKH CBOMX TOBApHILEH C MO3UIMH HPABCTBEHHBIX WU
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMSI:

MHPOBO33PEHUYECKUE NPEACTABIECHUS O BEUIECTBE M XMMUYECKOM pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKM M COCTAaBIIAIOLINE
OCHOBY JIJIsI TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS NPUPOJBI, B3aUMOCBSI35X 4YEJIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

II0O3HABATEJIbHBIE MOTHBBI, HANIPABJICHHBIE HA IMOJYYEHWE HOBBIX 3HAHHUHU IO
XAUMHH, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB W SIBICHUH,
MO3HABATEIbHOM, MH(OPMALMOHHON M YUTATENbCKOW KYyJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHON PabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYpPOr, JOCTYIMHBIMA TEXHUYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHMIO W IO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCThP K €caMOOOpa30OBaHMIO, TMPOCKTHOW H  HCCIIEIOBATEIHCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPABICHHOCTH W YPOBHS OOydYCHHUS B
JIaTbHEUIIIEM;

4) (popMupoOBaHHUSsI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBI 00pa3 >KW3HHW, OCO3HAHWUE ITOCIICIACTBHHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJIIOAICHUST TpaBwil O€30MacHOCTH Tpu  oOpalleHuu ¢
XHMHYECKUMU BEIIECCTBAMU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:

MUHTEPEC K MPAKTHUYESCKOMY M3YUYEHHUI0 TPpodeccuii U Tpyaa pa3aIuvyHOro poja,
yBaOXCHHUE K TPYAY M PE3yJIbTaTaM TPYJIOBOH JIEATEILHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  TPEAMETHBIX 3HAHMK 10 XWMHH, OCO3HAHHBIM  BBIOOP
WHAVNBUAYATBLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHU ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEeHON Mpo¢decCHOHAIBHON IESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHHUIA,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKH 11€71eCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOUHUKY KUZHU
Ha 3emile, OCHOBE €€ CYIIECTBOBAHMs, IMOHMMAHUE IEHHOCTH 3J0pPOBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢uznueckoMy M TICUXHYECKOMY 370POBbIO, OCO3HAaHHE IIEHHOCTH COOJIOACHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padOTEe C BEIIECTBAMM, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIUX 37J0POBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJTy4YaeMbIe MPU W3YYCHUH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAOLIEH MPUPOJHON CPENOM, ISl MOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYPBHI, OCO3HAaHHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HMX pEeIIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEILHOM,
KOMMYHHUKAaTUBHOW Y COUMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe wMeranpeaMeTHBIX pe3yJbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupoBaHUS MUPOBO33pPEHUS OOIIIEHAYYHBIE TIOHATHS (3aKOH, TEOPHs, TPUHIIHII,
runore3a, (akT, CcuUcTeMa, TNPOIECC, OHKCIEPUMEHT U JpPYyroe.), KOTOphIC
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MPEIMETaxXx W TO3BOJISIOT Ha
OCHOBE 3HAHWH W3 3THX MPEAMETOB (OPMHPOBATH MPEICTABICHNUE O IEIIOCTHOU



HAay4YHOW KapTHHE MHpA, U YHUBEpCaAJIbHbIE yueOHbIE JeiCcTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJISITUBHBIE), KOTOpPbIE OOECeunuBalOT (POpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYLIECTBICHHUIO Y4YEOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbLHbIE yUeOHbIE JeiicTBUSA

ba3zoBble JJornueckue 1ecTBUs:

YMEHHUS UCIOIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHUHU
3HAHUMW: PacCKPBIBaTh CMBICI XMMHUYECKUX MOHSITHUH (BBIIEIATh UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JPYTMMHU TOHITHUSIMH), WCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEIOMPATH OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XUMHUYECKHUX BEIIECTB U XUMHUECKUX PEaKIuid,
yCTaHABJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
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 (CHUMBOJI DJIEMEHTa), XUMHYeckas (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,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBA3UM U
IPOTUBOPEUHS B U3yUAEMbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble ncciiefoBarejbCcKHe JeiCTBYUA.

YMEHHUE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBBI sl (POPMUPOBAHUS THUIIOTE3BI 110 TIPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOpETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3allUd W TPOBEICHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IpoIlecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO ONbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpoJIeTTaHHOM pabore.

Pabora ¢ unpopmanmueii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOIO COJEpkKaHUSA, CIPABOYHbIC
mocoOusi, pecypcsl MHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPECYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE NPHUMEHSITh Pa3IHYHbIE METOJBl M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMaIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX MJI BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOr0 THUIIA, TPUOOPETEHUE OMbITA B
00JaCTM  MCHOJB30BaHMS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMAIbHYIO OpMY MpeAcTaBiIeHUus HUHPOPMALIMK U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMami,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

YMEHHE MCIOJIb30BaTh M aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCJIeI0BATENbCKON AESATENBHOCTH HMH(OPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIMICTBA W TPAHCIIOPTa Ha COCTOSIHME OKpYXarouled NpUpOaHON
Cpelibl.

KommyHuKkaTHBHBIE YHUBeEpPCcAJIbHbIE YUeOHbIe 1eCTBHUA:

YMEHHS 337]aBaTh BONPOCHI (B X0JI€ AMANIOTa U (WJIM) TUCKYCCHUM) TIO CYILIECTBY
oOcyxJaeMoi TeMbl, (OPMYJIHPOBATH CBOU MPEMAJIOKEHHUS OTHOCUTEIBHO
BBITIOJTHEHUS MTPEJIOKCHHON 3a/1a4K;

YMEHHUS  MPEJCTaBIATh  MOJYYEHHbIE  pe3yjbTaThl  MO3HABATEIbHON
NESTENbHOCTA B YCTHBIX W THCBMEHHBIX TEKCTax; JeJaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUSI XMMHUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1ab0opaTOpHOM pabOTHI 1O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
NO3HABATENIbHOM W HCCIIEIOBATENIbCKOM  NIEATENIBHOCTH  IPU  PEIICHUU
BO3HUKAIONIMX MpoOJieM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COIIACOBAHMS
no3uiui (00CyXJeHns, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHALIMS
COBMECTHBIX JCHCTBHI, OINpENEICHUE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM paboTHI U APYTHE).

PerysiTUBHbIC YHUBepPCaIbHbIE Y4eOHbIE 1eCTBHSA:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIU JESITEIbHOCTH, IUIAaHUPOBATh,
OCYILIECTBIATh, KOHTPOJIMPOBATh U HPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanbonee 3(h(PeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSTEIIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA aNTOPUTM JECUCTBUM IIPU BBINOJHEHUM 3aJaHUA C  YYETOM
MOJTyYEHHUS] HOBBIX 3HAHHUU 00 M3ydyaeMBIX OOBEKTaxX — BELIECTBAX M PEaAKIUAX,
OLICHMBAaTh COOTBETCTBUE IIOJYYEHHOIO pE3yJIbTaTa 3asBICHHOW L€, YMEHUE
MCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMble B YCIIOBUX 33/ IaHUM.

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 Mg OpeAMETHOM o0macth  «XUMUS», BUJBI
NEATENbHOCTA MO  TOJYYEHUIO HOBOTO  3HaHWS, €ro HMHTEPHpPETALNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATHH: aTOM, MOJIEKYJa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPO/AHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JOJIsl XUMUYECKOTO JIEMEHTA B COSAMHEHUU, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHWE, COJb, AIJIEKTPOOTPULIATEIBHOCTb, CTEIIECHb
OKHCJICHUS, XUMHUYECKas peakius, KiaccuduKaius peaxkiuid: peaxkiuu
COCIMHECHUS, PEaKIMU pa3I0KEHUSA, pPEaKIUu 3aMEIICHUs, PEeaKIuu
oOMeHa, HK30- U SHJIOTEPMUUECKHE PEAKIINH, TEII0BON AP (EKT peakiu,
SIIPO aToMa, DJICKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTab, paInyC aToMa,
XUMUYECKAsl CBSA3b, MOJISIPHAS M HEMOJISIPHAsE KOBAJIEHTHAsI CBSI3b, MOHHAs
CBSI3b, MOH, KAaTHOH, aHHMOH, pPACTBOpP, MaccoBas JOJisl BEIIECTBA
(poI1eHTHAsI 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 YPAaBHEHNI XUMHUYECKUX PEAKIIMIA;

e ONpENENATh BAJICHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHHUSX,
CTeNeHb  OKUCIEHUSI  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSAX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIAcCy COEOUHEHHUM II0
dbopMynaMm, BHA XUMHUYECKON CBSI3M (KOBAJICHTHAassT H HOHHAs) 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 «mobounas nmoarpynna (b-rpymma)y», maneie u
OombIIMEe TEPHOJbI, COOTHOCHUTH OO0O3HAYCHHUS, KOTOPHIE HUMEIOTCA B
tabmune «llepuogumyeckas cuctemMa XmMUYecKHX diemeHTtoB J[. .
MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX IEMEHTOB (COCTAB U 3aps/ AApa, 001ee YUCIIO 3JIEKTPOHOB U
pacnpesiesieHue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DIIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE peaKUuu (IO YUCIY U COCTaBy YYAacTBYIOUIMX B peaKIUU
BELIECTB, MO TEIUIOBOMY 3D PeKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkAasl ONMMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOLINX XUMUUYECKUX PEAKLUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOT'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKHUX MPEeBpallleHUd B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJII0 XMMHYECKOro »3JeMeHTa Mo (opmyne coequHeHus,
MAacCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO
XUMHYECKOMN peaKilny;

IPUMEHSTh OCHOBHBIE OIEpaIliy MBICIUTEIBLHOM NEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMaTH3aluIo, KIaCCU(PUKALINIO,
BBISIBJICHUE TMPUYMHHO--CJICJACTBEHHBIX CBSI3€H — 11 M3y4Y€HHUs CBOMCTB
BEIIECTB W XHMHUYECKUX pEAKLUHU, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUS — HAOJIOIEHHE, W3MEpPEHHEe, MOJIETUPOBAHUE, IKCIIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

cle0BaTh MpaBUIaM MOJb30BAHMS XUMHUYECKOW TMOCYA0M U JTaOOpaTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBuUjaM OOpalleHusi C BelIeCTBaMH B
COOTBETCTBHM C HWHCTPYKIHMSIMHU IO BBITIOJHEHUIO J1a0OPATOPHBIX
XUMHYECKHUX OIBITOB IO MOTYYEHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(BolopoZla W KHUCJIOpOJA), MPUTOTOBICHUIO PACTBOPOB C OMNpPEAEAEHHOMN
MacCcOBOW J0JIe pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMUYECKHE SKCIIEPUMEHTHI MO PAacClO3HABAaHHUIO PACTBOPOB IIEIOUEH U
KHCJIOT C MTOMOUIbIO MHIUKATOPOB (JJaKMYyC, (peHOIPTaIenH, METUIOPAHK

U Ipyrue).

K xonmy oOydenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM 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, PEaKUUH HOHHOIO
oOMeHa, KaTalau3aTtop, XMMUYECKOE paBHOBECHE, O0OpaTHMbIE U



HEOOpaTUMBbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCJIUTENb, BOCCTAHOBUTEN b, OKUCJIEHUE U BOCCTAHOBIICHUE, aJIJIOTPOIIHS,
aM(OTepHOCTD, XUMHUYECKast CBS3b (xoBaJeHTHas, VOHHaA,
MeTaJsInuecKas), KpucTajliueckas penérka, KOppo3us METaJUiOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEaKUUH, MPEeAEIbHO JOMYyCTUMasi KOHUECHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHATUH 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 OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K
OTpeNICIEHHOMY KJIAcCy COCIMHEHUH 1o QopmysaM, BUJ XMUMHUYECKOU
CBsi3M (KOBaJICHTHAsi, WOHHAsA, METAUIMYECKAsi)) B HEOPraHUYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XxapakTep Cpeabl B
BOJIHBIX PACTBOPAaX HEOPTaHUUYECKUX COCAMHEHMM, THUI KPUCTATIMYECKOU
PELIETKNM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHME: OIKCHIBATH W XapaKTepU30BaTh
Tabiuunyto ¢opmy I[lepuonnueckold CUCTEMbl XMMHUYECKUX 3JIEMEHTOB:
paznuyarth MOHATUS «rjaBHasg mnoArpynna (A-Tpynma)y W «1modoyHas
noarpymnmna (b-rpynma)», maneie u OOJbIIME TEPUOMBI, COOTHOCHUTH
0003HaueHUs, KOTOPble UMEIOTCS B TEPUOAUYECKON TabIuIle, ¢ YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsan  sapa, oOiiee YuciIo AJICKTPOHOB U pACIpEeieHHEe UX T10
ANEKTPOHHBIM CII0SIM), OOBACHITH O0IIME 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB M HUX COEIWHEHHWI B Mpeaenax MallbIX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHUSI UX aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakuuu (M0 YUCIYy U COCTaBYy YYAaCTBYIOIIMX B pEaKIuU
BEIIECTB, MO TEIUIOBOMY 3(PPeKTy, M0 M3MEHEHHUIO CTETICHEW OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) O0mMMUE W Crenu(PUIecKue XUMHYESCKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAsA OIUCAHUE
npuMepaMy MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHUX
XUMHUYECKUX PEaKIUii;

COCTaBJISITh YPABHEHHS DJICKTPOJMTUUYECKOM JIMCCOLUMALMM  KHUCJIIOT,
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
MOCPEICTBOM COCTABJICHHSI DJICKTPOHHOTO OalaHCa dTUX PEaKITHii;
IPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKUX TIPEBpANICHUN B Pa3IUIHBIX
YCIIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJeMEHTa Mo (opmylie CcoeauHEHUs,
MAaCCOBYIO JIOJIIO BENIECTBA B PACTBOPE, MPOBOAMUTL PACUETHI 10 YPABHEHUIO
XUMHYECKOH PEaKIIvH;

coOJTI01aTh TIPABWIIA TTOJIB30BAHUS XUMUYECKON TTOCY/I0HM U TaOOPaTOPHBIM
o0opyaoBaHMEM, a TakKe IpaBUja OOpalleHUsT C BEIIECTBAMH B
COOTBETCTBHM C HWHCTPYKIIMSMH TII0  BBITIOJIHCHUIO J1a00pPaTOPHBIX
XHMHYECKHUX OITBITOB IO IMOJTYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yrieKHCIIoro Tra3a);

IIPOBOJUTH PEAKIIMH, ITOATBEPIK/IAIONINE KAaUeCTBEHHBIN COCTAaB Pa3InIHBIX
BEIICCTB: PACHO3HABAaTh OMNBITHBIM IYTEM XJIOPHA-, OPOMHI-, HOIHWMI-,
kapOoHat-, ¢docdar-, cunmkar-, cynabdar-, THAPOKCUA-HOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJIJIOB, NMPHCYTCTBYIONINE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB;

IIPUMEHSTH OCHOBHBIC OITEpaIlii MBICIUTEIILHOM JEATSIbHOCTH — aHAIN3 U
CUHTE3, CpPaBHEHHUE, 0000IIEHNEe, CHCTEMATH3aIINI0, BBISBIICHUE TPUYHHHO-
CJICJICTBCHHBIX CBS3€H — JIJIT M3YYCHHUS CBOWMCTB BEIIESCTB M XUMHUYCCKUX
peaKkinii, CCTCCTBCHHO-HAYYHBIC METOJBI ITIO3HAHUS — HAOJIIOJICHHE,
U3MEpEHUEe, MOICIIMPOBAHUE, SKCIICPUMEHT (PCaIbHBINA U MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonrtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (L (POBbIE)

n/n TeM MPOrpaMmabl Bceero o0pa3oBaTte/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATHSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MIPAKTUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6mmoreka [IOK
' peaKnuu https://m.edsoo.ru/7f41837¢c
Hroro mo pazgeny 20
Pa3nen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHNYECKUX BelleCTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bu6mmoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837¢c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [JOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pazpnean 3. Ilepuoanueckuii 3axkoH u llepuoguyeckasi cucrema xumnueckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHne aToMOB.
Xumuueckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEJIbHbIE 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
IIepnoanueckas cucrema

bu6mmoreka [IOK
A .N. 7
3 XMMHHCCKUX SIICMEHTOB /1 https://m.edsoo.ru/7f41837c
Memnnene-eBa. CtpoeHue
aroma
XUMHYECKASA CBA3D.
3.2 OKXUCIIUTEIIBHO- 8 bubmorexa HOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [IOK
" 15
TOTO 1o pasiieiy https://m.edsoo.ru/7f41837c
Pe3epBHoe Bpems 3 Bubmmorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 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

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrtpoiasbubie | IIpakTuyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBO M1 XMMHYecKHe peaKIIuH
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuorexa [JOK
' peaxmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLIUAIINSL. 8 1 1 bu6mmorexa [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpPaAxX https://m.edsoo.ru/7f41a636
Hroro mo pazneny 17
Paznen 2. HemeTanibl M MX coeJUHEHUSA
21 OO6mrast XapakTEPUCTHKA XUMUYECKUX 4 1 bubnmuoreka [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' 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
Wroro 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
PesepBHOC BpeMs 3 bubmorera [JOK
pp p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IIpakTuuyeckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [IOK
JKU3HHU 4yesoBeka. Tenma u Beniectsa https://m.edsoo.ru/ff0d210c
9 IlonsTue o MeTo1ax MO3HAHUS B 1 bu6mmorexa [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padorta Ne 1 «IIpasuiia
3 paboTel B 1a6OPATOPUU U TPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa 1 cMecu. CriocoObl 1 bubnuorexa [JOK
pa3aeiieHusi cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
8 . PHMED https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBApPCHHOU COJIH)»
bubnuoreka [JOK
6 A 1
TOMBLH MOTCKIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubnuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CI0XKHBIE BENIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIISIPHOE yUEHUE 1 bubmmorexa [TOK

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 IMOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X eckas o a. BanentHoc
HIMIE A popiyx HSHTHOCTE https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHMYECKHX DJIEMCHTOB
11 OTtHocuTenbHAst aTOMHas Macca. bubnuorexa [JOK
OTtHocuTeNbHAsI MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bubmmoreka [IOK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 dOu3znvecKrue 1 XUMHUISCKUE SBICHUS. bu6mmorexa [IOK
XHUMHUUECcKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuorexa [JOK
XUMHUUYECKUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHUSI MACChl BEILIECTB. bubmuorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 10 YPaBHCHUSIM bubmmorexa [JOK
m P N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKITUi
Knaccudukanus XxuMmuaeckux
18 €aKIMK (COSAMHEHUS, PA3JIOKEHUS brbmiorexa IJOK
P ’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIuKIoneauct. O6o0meHne bubmmorexa [JOK
H AHCT. H;I https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIusI 3HAaHU I
20 KonTponpHast padota Nel o teme bubnuoreka [IOK

«BelecTBa 1 XUMHYECKHUE peakum»

https://m.edsoo.ru/ff0d4290



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

Bo3ayx — cmech razos. Cocras

bubmuoreka [JOK

21 o3ayxa. Kucnopon — sneme
BO3AYXa. RUCTOPOA HEMEHT H https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
dusnyeckue U XUMHUIECKHE CBOMCTBA
22 KHCJIOpoJia (peaKiuu OKUCICHUS bubmmorexa LOK
poJia {peaxt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 okcumax
Crioco0Bl MOJIyUEeHUs] KUCJIOPOda B
23 jaboparopuu Z‘I Il OMBIIHJICHI:IOJ(I)TI/I bubmmorexa [TOK
patop p ) https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoii 3¢ ekt xumuueckoin
24 peaKuru, TOHSTHE O bubnuorexa [JOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMHYECKUX PEAKITUIX
Tommmso (HedThb, Yroiab U METAH).
25 3ar HSHGIEI/IG(EOS yra CIIOCOOBI iro bubmiorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktrueckas padota Ne 3 mo Teme
26 «ITonmyuenue u cobupanue bubmorexa LIOK
v P 5 https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3Y4YCHHE €T0 CBOMCTBY
97 Bomopoa — snemeHT u ipocToe bubnunoreka [JOK
BeniecTBo. HaxoxaeHue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 du3nYeCKre U XMMUYECKUE CBOMCTBA bubnuoreka [JOK
Bojiopoja. [IpuMenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 TTonaTue o KUCIOTAX U COJISX bubmnorexa [IOK
https://m.edsoo.ru/ff0d50d?2
30 CriocoOslI mostyueHust BOAOPOIa B bubnunoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[Ipaktuyeckas padora Ne 4 o Teme

bubmuoreka [JOK

1

3 «lonyerne n CoﬁnpaHHe BOAOPOAd, https://m.edsoo.ru/ff0d4f42
M3Y4YEHUE €ro CBOMCTBY

32 MomnsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenuss o0béMa, KOJIUYECTBA

33 eIIecTBa Ta3a M0 €ro U3BECTHOM bubmorexa HOK
B

. . Y https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIECTBA WIH O0BEMY
Borancnenus 00EMOB Ta30B 10

34 ABHEHHIO PEAKIIMU Ha OCHOBE bubmorexa HOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIICHUH Ta30B

35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6mmorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBaHui. [loHsarre 00 bubmuorexa [JOK
WHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpHUTEIb.

37 Hacsiiienabie 1 HEHACHIIICHHBIC bubmuoreka [JOK
pactBOpbl. MaccoBasi 10151 BelllecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas pabora Ne 5 mo Teme
«IIpuroroBnenue pacTBOpPOB ¢ bubnunoreka [JOK

38 .. . N
onpeaeiEHHON MacCOBOM 0mei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTponpHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bomgopoa. Boxga» https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tosyyenne u XUMUYECKHUE CBOKMCTBA

bubmuoreka [JOK

41 KHUCJIOTHBIX, OCHOBHBIX B
https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHoBaHWusI: COCTaB, KIIaCCH(PHUKAIHS, bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XuMHYECKHE CBOMCTBA bubnuorexa [JOK
OCHOBaHMUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxanusi, bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHnue u XuMHU4YECKHE CBOMCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Coim (cpenHue): HOMEHKIaTypa,
46 CHOCOéI)II) OJI )eHI/ISI XI/IMI/I‘IZSKI/IG bubmiorexa HOK
N v ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTrueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 3aa4 MO TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'eHeTn4eckas CBSI3b MEXKITY
bu6mmoreka [JOK
48 KJIaCCaMH HEOPTraHUYCCKUX
. https://m.edsoo.ru/00ad9a50
CcOeMHEHMI
49 O000I11IeHNE U CUCTEMATH3ALMSI bu6mmoreka [JOK
3HAHUI https://m.edso0.ru/00ad9ch?2
KonrpossHas padora Ne3 o teme
" P P bubnuorexa [IOK
50 OcHOBHBIE KJTaCChl HEOPTAHHUECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOTBITKY KIIACCH(PUKAITUU

bubmuoreka [JOK

ol XUMHUYECKHX 371eMeHTOB. [loHsTHE O httos://m.edsoo.ru/00adoffa
rpynnax CXOAHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [lepuoauueckas cucrema bubnuorexa [JOK
XUMHUYECKUX 31emMeHToB [l. 1. https://m.edsoo.ru/00ada52c
Meneneera
53 [Tepuoapl, rpyIIIbl, MOATPYIIIIBI bubmorexa HOK
https://m.edsoo.ru/00ada52c
54 Crtpoenne atomoB. CocTaB aTOMHBIX bubnmuorexa [JOK
anep. M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHnue AIeKTPOHHBIX 000JI09eK
55 aTOMOB 3JIeMeHTOB [leproanyeckoit bubmiorexa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA 110 ero IMOJI0KSHHIO B bubnmuorexa [JOK
[Tepuonunueckoit cucreme /. . https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl Pa3BUTHS HAYKU U MPAKTUKH. [1. bubnunoreka [JOK
N. MenneneeB — y4€Hblii, neaaror u https://m.edsoo.ru/00ada96e
rpak jaHuH
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnunoreka [JOK
XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Hormast XuMIreckas coasp https://m.edsoo.ru/00adac34
60 KoBanenTHas nosisipHast XuMU4ecKas bubnuorexa [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanenTHas HenossipHas 1 bubmuorexa [IOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
bubmmoreka [IOK
62 CTeneH oKHCIICHHS 1 https://m.edsoo.ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso00.ru/00adb076
bubmmoreka [IOK
4 1
6 OKHCIUTETN U BOCCTAHOBUTEIH htts://m.edso0.ru/00adb076
Kontponsnas padota No4 o teme
65 «Ctpoenue aroma. XuMudecKast 1 Bubmmorexa LIOK
p ’ https://m.edso0.ru/00adb486
CBSI3b»
66 PesepBHbiit ypok. O60011€HNE U 1 bubnuorexa [JOK
cUcTeEMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE U 1 bubnuorexa [JOK
cUcTeEMAaTH3alus 3HaHUH https://m.edso0.ru/00ad9ch2
PesepBHblit ypok. O60011€HNE U bubmuorexa [JOK
68 . 1
cUucTeEMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoabublie | IIpakTHyeckue a op
n/n Bcero u3yueHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoandeckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX 31emMeHToB [l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XMMUYECKUX FJIEMEHTOB 1 bubmorera [JOK

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

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

4 Bunel xuMuueckoil CBSA3U U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel mo teme

5 «[loBTOpEeHue u yrioyonenue 1 1
3HAHMI OCHOBHBIX Pa3/IENIOB Kypca
8 kmacca»

5 Knaccudukanus XuMuyeckux 1 bubnunoreka [JOK
peaKuii Mo pa3IMUYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 €aKIuu HOHHI?FI/IG 0 TOMOTE€HHBIX U 1 bubmmorexa [JOK
peakin. https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKLUsIX

8 IlouaTre 0 XUMHYECKOM 1 bu6nmoreka [JOK

PaBHOBCCHU. CDaKTOpLI, BIIMAIOIIUC

https://m.edsoo.ru/00adc28c
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Ha CKOpPOCThb XUMHUYECKOM pcaknuuun
1 TIOJIOKCHUEC XUMHWYCCKOTI'O

paBHOBECHs
9 OKucIuTeIbHO- bubmmoreka [IOK
BOCCTAaHOBHTEJIBHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 3eKTPOIUTHIECKOH
10 Hccl:)o na HHpCHHBHBIC U cia0ble bubmmorexa [TOK
A THAITHH. https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrie ypaBHeHUs peakuii bubmmorexa LHOK
P peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bu6mmorexa [IOK
00 3JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
IIUCCOLINALINT
XHUMHYeCKHEe CBOMCTBA COJIEH B
13 CBETE IIPEACTABIEHUN 00 bubmiorexa LHOK
pea N https://m.edsoo.ru/00add8b?2
ANEKTPOJUTUYECKOU JUCCOIHAIIHI
14 [Tonsarue o ruaposmse coJiei Eubmrorexa IOK
P https://m.edsoo.ru/00add9d4
OO6o01eHre 1 cucTeMaTu3arus bubnuoreka [JOK
15 N
3HAHUU https://m.edsoo.ru/00addd12
[IpakTnueckas padora No 1.
16 «Pemenue 2KCrIepuUMEHTATBHBIX bubmmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KonTponpHast padota Ne2 o teme
17 «QIEeKTpOJInTHYECKAs bubnuoreka [IOK

Juccoryanusa. XuMHUeCKUe
pCaKknuu B paCTBOpaAX»

https://m.edsoo.ru/00addecO
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OO0ras XapaKTepUCTHKA raJIOTCHOB.

18 XUMHUYECKUE CBOMCTBA HA MPUMEpE Bubmmorexa LIOK
PHMEP https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. CoJisiHast KUCIIOTA,
19 XHUMHYECKUE CBOMCTBA, TIOJTYICHHE bubamorexa LOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTnueckas padora Ne 2 o teme
20 «[Tomy4ueHne COJITHON KUCITOTHI bubmorexa HOK
YR €O ’ https://m.edsoo.ru/00ade348
M3y4YCeHHE € CBOUCTBY
Berarcnenus o ypaBHEHUAM
21 XUMHYECKUX PEAKIINI, €CITH OQUH bubmmorexa [TOK
p ’ https://m.edsoo.ru/00ade488
W3 PEareHTOB JaH B N30BITKE

99 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
ANnoTponHbie MOIU(PUKALIUU CEPHI.

23 Haxoxnenue cepsl u e€ bubnuorexa [JOK
COCJIMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBo0opo/I, CTPOCHHE,

P P P bu6mmoreka [JOK
24 (hbM3UYECKHEe U XUMHYECKHE
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcuppl cepbl. CepHasi KUCIIOTA,
25 (1)I/ISI/I‘IGCKI/IIG) u XI/II\I/I)I/I‘ICCKI/IG Bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHHE
XUMUYECKUE PeaKInu, JekKaIINe B
26 OCHOBE MPOMBIILIIEHHOTO criocoba bubnunorexa [JOK

MOJIYYCHHUA cepHoﬁ KHUCJIOTHI.
XHUMHUYECKOE 3arpsi3HCHUC

https://m.edsoo.ru/00adec8a
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OKpYKarollen cpeibl
COCIMHEHUSIMHU CEPbI

Briuncienue MmaccoBor 10U

bubmmoreka [IOK

27
BBIXOJa IPOLYKTA PEAKIIUHI https://m.edsoo.ru/00adec8a
OO61ras XxapakTepUCTUKA SJIEMEHTOB
VA-rpynnel. A3o0T,

28 acIpoCTPaHEHHE B IPUPOJIE bubnmorexa LOK
pactipoctp PHPOJE, https://m.edsoo.ru/00adeeab
(u3HUeCcCKre U XUMHYECKUC
CBOIiCTBa
AmMuak, ero gpusndeckue u

29 XUMHYECKHE CBOUCTBA, TIOJIYYEHNE bubmiorexa HOK

’ ¥ https://m.edso0.ru/00adf004
Y IPUMCHCHUE
[IpakTrueckas padota Ne 3 mo Teme
30 «[Tonyuenne aMMuaKa, U3ydeHUE bubmmorexa [TOK
yqu > T3YH https://m.edsoo.ru/00adf180
€ro CBOMCTBY

31 A3oTHas KucioTa, e€ pusnueckue u bubnmuorexa [JOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHHUS B KaUe€CTBE MHUHEPATIbHBIX

32 noopennil. XUMHUYECKOE Eubmorexa ITOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeJibl
COEIUHEHUSAMU a30Ta
docdhop. Oxeun pochopa (V) u

33 (boc:;)o pHaH KI/ICJ'I((I))Ta q)(blfsn(qelxne U Bubmmorexa LIOK

P N https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOIyYeHUE
34 Hcnons3oBanue Gocdatos B bubnuoreka [IOK

KauCCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuii. 3arps3HeHHE
MIPUPOTHOH cpenbl hochaTamu

Yraepoa, pacipocTpaHEeHHE B

35 npupo e, Gu3ndecKue u bubnmorexa LOK
PHPOJE, . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcunpl yriaeposa, ux Gu3ndeckue
U XUMHUYECKHE CBOIICTBA.
36 DKOJIOTUUECKHE TIPOOIEMBI bubmmorexa [TOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepoja
(V)
bu6mmorexa [IOK
37 YronbHas KUCIOTA U €€ COMU
https://m.edso0.ru/00ae006¢
[Ipaktuueckast pabota Ne 4 o Teme
38 "[lostydeHue yriekuciioro rasa. bubnuorexa [JOK
KauecTBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHauanbHBIC TOHATHS 00
39 OpPraHUYECKHUX BEIIECTBAX KaK O bubmnorexa [IOK
p https://m.edsoo.ru/00ae054e
COCIMHCHUSX yTIIepo/ia
. bubnuoreka [JOK
40 Kpemuwuii u ero coequneHus
https://m.edso0.ru/00ae080a
[IpakTuueckas paborta Ne 5.
a1 Pemenne skcriepuMeHTaIbHBIX bubnunoreka [JOK
3aj7a4 1o Teme «BakHelimnine https://m.edso0.ru/00ae0bf2
HEMETAJIBI U UX COETNHEHUI
KonTponpHas padota Ne3 o reme
N bubmuoreka [JOK
42 «BaxHelnne HEMETAIIIBI U UX

COCAUHCHU A

https://m.edsoo.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XAMHAYECKUX DJIEMEHTOB —
MeTaIoB. MeTtaiuindeckas CBsI3b U

bubmmoreka [IOK

43 METAJUIMYECKasi KpUCTAIUIMIECKast https://m.edsoo.ru/00ae103e
pemérka. @U3nyYecKre CBOKMCTBA
METaJJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUYECKUN P Bubnuorexa LIOK
. https://m.edsoo.ru/00ael156
HaIpsHDKEHU METaJlIoB
O61ue crnocoObl NOTy4YeHUS
MetauioB. CriiaBel. Berancienms
45 10 YPaBHEHUSIM XUMHYECKUX bubmorera [JOK
N https://m.edsoo.ru/00ael1156
peaKuuii, €CJIM OJIMH U3 peareHTOB
COIEPKUT IPUMECH
46 [TonsaTHE O KOPPO3UN METAJIOB bubmorexa HOK
https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK
47 [enoubie MeTANIb https://m.edsoo.ru/00ael4b2
48 OKcuapl ¥ TUAPOKCUIBI HATPUS U bubnuoreka [JOK
KaJust https://m.edso0o.ru/00ael4b2
IenoyHO3EeMEIBbHBIE METAJIbI — bubmuoreka [JOK
49 N .
KaIbIIMU U Marium https://m.edsoo.ru/00ae15e8
50 Baxueiiue coenuHeHNs KaablAs bubmorexa LOK
https://m.edso00.ru/00ael5e8
51 OO6o01IeHre 1 cucTeMaTrU3aIus
3HAHUM
52 JKEcTkoCTh BOABI M CIOCOOBI e& bu6nmoreka [JOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 mo reme

bubmuoreka [JOK

>3 }KGCTKOCTB"BOHH 1 METORRL e€ https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
. bubnuorexa [JOK
>4 AdtiomiiHi https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Keeso bubmmoreka [{OK
https://m.edso00.ru/00ae1d86
57 OKcubl, THAPOKCUIIBI U COJTH bu6mmorexa [IOK
xenesa (I1) u xxenesa (III) https://m.edsoo.ru/00ae35e6
58 O06o00meHre U CHCTEMaTH3aITHS
3HAHUH
[TpakTruueckas padota Ne 7.
59 Pemrenne skcnepruMeHTAIBHBIX bubnuorexa [JOK
3a7a4 1o teMe «Baxknelmue https://m.edso0.ru/00ae3de8
METaJUIBl U UX COCAMHCHHS
Brruncienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH
50 W3 PEareHTOB JaH B M30BITKE WIIH bubmuoreka [JOK
COZEPXKUT IpuMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JI0JIM BBIXOJa MPOIYKTa
peakuu
61 OO6o01IeHre 1 cucTeMaTrU3amus
3HAHUH
KonTtponsHas padora Ne4 o teme
62 «BaxkHeine MeTallIbl U UX

COCAUHECHU A
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63 BemecTBa 1 Marepuasl B 1 bubmuorexa [IOK
IIOBCEITHEBHOM KU3HHU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYKarollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTUUYECKHUX TTPOoOIemM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011EHNE U 1 bubnuorexa [JOK
cucTeMaTtu3anus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011€HNE U 1 bubnnorexa [JOK
cucTeMaTn3anus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011€HNE U 1 bubnuorexa [JOK
cucTeMaTn3anus 3HaHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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