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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWII K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO O0IIIETO 0Opa30BaHuUs, MPECTAaBICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBe (heaepanbHO padoueil mporpaMmMbl BOCIIUTAHUS
U C Y4€TOM KOHIEMIMK TMpernojiaBaHusi ydyeOHOro mpeaMera «XUMHsS» B
oOpa3zoBareNbHBIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma nmo xuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIel CTpaTeruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIBHOE peAMETHOE CoJIepKaHue,
NpeAyCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm IpPOrpamMMbl MO XUMHH, ONPENEISIET KOJIUYECTBEHHBIE U
KaueCTBECHHbIEC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHS] XHUMUU C YUYETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0y4aloluXcs, OINpeAeNseT BO3MOXKHOCTU MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00Opa30oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUH K
pe3ynbrataMm oOy4eHHUS] XUMUW Ha YPOBHE IeJIeH N3yUeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JIEATEIbHOCTH OOYYalolerocss Mo OCBOEHUIO
y4eOHOT0 CO/IepKaHUSI.

3HaHUE XHMHHM CIYXKUT OCHOBOW [iJIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
0o0ydJaromerocs, ero mpeaCTaBICHUNH O MAaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHEH NPECTABICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPruM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TriI00aibHBIX
npo0eM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPIeTHUECKOM,
MUIIEBOM M KOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  peajM3alid  BO3MOXXKHOCTEH  JUIsi  CaMOpa3BUTHS U
dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 001IeH U PYyHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIaJ| B (QOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHOW  ydeOHOW  JesTeIbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICOBATEIBCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHAILHOM JESTENbHOCTH;

3HAKOMUT CO CHeUu(UKON HAy4HOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCSI;



criocoOcTByeT (OPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaY4YHBIM 3HaHHSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0pa3zoBaHue 00yUJaIOIIHUXCA.

JlanHble HampaBiieHUss B OOYYEHHHM XUMHMH OOECHEeYMBaIOTCS CrHelupuKon
colepXaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MENaroruyecku
alalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XMMUU Ha ONPEACTIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00ILIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPTaHUYECKOM XHMHUM H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHSATUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHHU C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOr0 mnoaxona K €€ mzydeHuro. ColeprkaHHue CKIIAJbIBAETCS W3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OO0€ O3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI TI0 TPHHIIUITY
IIOCJIEIOBATEILHOIO PA3BUTHS 3HAHUU HA OCHOBE TEOPETUYECKUX IPEICTABICHUMN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuonnyeckoro 3axkona /1. 1. MenneneeBa Kak OCHOBHOTO 3aKOHA XUMHUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpencTaBieHUNd 00 DICKTPOIUTUYCCKON IHUCCOIMAIMMA BEIIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJIHOTO
YPOBHSI K IPyTrOMY, BBITIOJIHSSI QYHKITUU OOBSICHEHUS U TIPOTHO3UPOBAHMS CBOWCTB,
CTPOEHHS U BO3MOXXHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJYYEHUS U3y4AEMBIX
BEILIECTB.

OcBoeHue TMmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOLICH HAYyYHOM KapTUHBI MHpA B JIOTUKE
€€ CUCTEMHOU ITPUPO/bL, IEHHOCTHOI'O OTHOILIICHUS K HAYYHOMY 3HAHHUIO U METOJaM
MO3HaHHUS B Hayke. M3yueHne XWMUU OPOUCXOAHUT C MPUBICYCHUEM 3HAHUW U3
paHee M3yYEHHBIX Y4EOHBIX MpeamMeToB: «Okpyxawmui mupy, «buomorus. 5—7
KJIacch» U «Pu3muka. 7 Kiaacey.

[lpy w3ydyeHMH XUMHUH TPOUCXOAUT (HOpMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTeCTBO3HAHMS, MPAKTHYCCKOU
JEATEIIbHOCTH YEJIOBEKA M KaK OHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a7a4a
y4eOHOro IMpeaMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUNA —
BaOKHEUIIUX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, S3bIKa HAyKW, B MPUOOIICHUH K



HAy4YHBIM METOJaM IMO3HAaHUS NMPHU U3YYCHHH BEIIECTB U XMMHUYECKHUX PEaKIIHii, B
(GbOopMHUPOBAHUY U PA3BUTUH ITO3HABATEIBHBIX YMEHHUH U UX MPUMEHEHUH B yueOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1EeITeIbHOCTH, OCBOCHUHU MPABHII
0e30macHOro 00OpallleHus ¢ BEIIECTBAMH B IOBCEHEBHOM JKU3HH.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOT'O OOLIEro 0Opa3oBaHUsSI BaXKHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (GOpMHUPOBAHHE WHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM0OOpa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY MPHUHSITHIO PEIICHUMH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHUSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUss Ha  CHCTEMaTHYECKOE MPUOOILECHUE
o0Oy4aromuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METOoJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredyeHue yCa0BUM, CIIOCOOCTBYIOIMIUX TPUOOPETEHHIO 00YyYarOIUMUCS
OMbITa Pa3HOOOPA3HOW AESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIUX YHUBEPCAIbHOE 3HAUEHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (opmupoBanue oOmeld (QYHKIMOHATIBHOW U €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCI€ YMEHUU OOBACHITH M OICHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJBb3YysS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU H3YUYCHUU
XUMUH, MPUMEHSITh UX TIPH PEIICHUH MTPOOJIEM B ITOBCETHEBHOM KU3HH U TPYIOBOU
NeSATEIbHOCTH;

— ¢opMmupoBaHHEe Yy OOy4YaOMIMXCS TIyMaHUCTUYECKUX  OTHOIICHHH,
NOHUMAHUSl LEHHOCTH XUMUYECKUX 3HAHUM i BBIPAOOTKH HSKOJOTHYECKU
1eJIeCO00pa3HOr0 TMOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HEIIX
COXPAaHEHUS CBOETO 3I0POBbS U OKPYKAIOWIEH NIPUPOIHON CPENBL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOEHHUS OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOoduisi ¥ HAIpPaBIEHHOCTH AATBHEHIIIETO
oOyJeHwus.

OO111ee 9rcio 4acoB, OTBEAEHHBIX JIJISl U3YYECHUS XUMUU Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBaHus, coctaBiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYyabHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemectBa. PU3WUYECKHE CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BeliecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zesnenust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XHMHYECKHUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudaeckas hopmyna. BareHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
MIOCTOSTHCTBAa cOocTaBa BemlecTB. OTHOcCHUTENNbHAsA aTOMHass macca. OTHOCUTENbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOT0 3JIEMEHTA B COEIUHECHHH.

KomnuectBo Beniectsa. Mosb. MomnsipHas macca. B3anmocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XAMHUYECKUX COCIUHCHUMU.

@u3NUeCKUe U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakluus U €€ MPU3HAKH.
3aKOH COXpaHEHHWs MacChl BeIEeCTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEAKIUH (COCTUHEHNUS, Pa3I0KECHHUS, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu o0palleHus ¢ JIabopaTopHbIM O00OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bu3nueckux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HAOJIOJEHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMs BOJbI) U XMMUYECKHX (FOPEHUE CBEUU, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
OMMCaHUE TPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pas3iioxeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE keie3a ¢ pactBopom conu meau (II),
U3y4YCHUE CIOCOOOB PA3JECHHS CMECEH: C MOMOIIBI0 MarHuTa, (GUIbTPOBAHUE,
BbIIIapUBaHUE, AUCTUILISALUS, XpoMaTorpadus, mpoBeeHue OUUCTKH TOBAPEHHOU
cojid, HaOJIOJEHWE U  ONHCAHME  pPEe3yJbTAaTOB  MPOBEIACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJI
(ILIapOCTEPKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BElIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3ia€MEHT U mpocToe
BeecTBo. HaxokneHuwe kuciopoga B MHpUpOAE, (PU3MYECKHE U XUMUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoma. CrmocoOb!
MOJIYYCHHUST KHUCIOpoJa B JjabopaTopuu W TMPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIs KUCIopoaa.



TemnoBoit 3h(}EeKT XUMHUYECKOW peaKINH, TEPMOXUMHUYECKHUE YpaBHEHHUS,
9K30- M DHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUe
BO3]lyXa, YCWJICHHUE MAPHUKOBOTO 3 dekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u ipoctoe BeuecTBo. Haxoxaenue Bogopoaa B Npupoze,
bu3nYecKue 1 XUuMUYECKHUE CBOMCTBA, IPUMEHEHUE, CTOCOOBI oJTyueHust. Kucinotsl
Y COJIN.

Mosnsipablii 00BEM Ta30B. Pac4E€ThI 110 XUMUYECKUM YPAaBHECHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBI.
HacellieHHbIE M HEHACBIIIEHHBIE PAaCcTBOpPbI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10Jis1 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Poisib pacTBOpOB B mpupoAe U B KU3HU 4YeI0BEeKa. KpyroBopoT BOJBI B IPUPOIE.
3arpsi3HeHHe OpUPOJHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuawl. Knaccudukarms
OKCHJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIE) U
HecosieoOpazyromue. Homenknarypa oOkcugoB. Dusnyeckne u XUMHUYECKUC
CBOMCTBA OKCHJIOB. [lonydueHnue okCuaoB.

OcHoBanus. Kmaccudpukanmst ocHOBaHW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusa. Homenknarypa ocHoBaHuil. Pusnyeckue M XUMHUUYECKHUE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnote. Knaccudukanus kucnor. Homenkmarypa kucior. @usndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan aktuBHocTM MetaimoB H. H. bekerosa.
[TosryueHue KUCIOT.

Cosu. Homenknatypa cosieil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[Tosyuenue conen.

['eHeTnUeCcKas CBS3b MEKY KJIACCAMU HEOPIraHUYECKUX COCIMHEHHUM.

Xumuueckuii IKCnepumenm:

KaUuEeCTBEHHOE ONPENEIICHUE COJEPKAHUS KUCIOPOJa B BO3/IyX€E, IMOJyUYECHHE,
coOupaHue, pacrno3HaBaHHE M HU3YYEHUE CBOWCTB KHUCIOpOAa, HaOJo/IeHHe
B3aHUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUA BO3HUKHOBEHUS U
IIpEeKpaIieHus TopeHus (1moxapa), 03HaKOMJIEHHE ¢ 00pa3IiaMy OKCHJIOB U OTIMCAHNE
WX CBOWCTB, IOJYy4YeHUE, COOMpaHUE, pACMO3HABAHHUE W W3YyYEHHUE CBOMWCTB
BOJIOpoJia (ropeHue), B3aumoieiicTue Bogopoaa ¢ okcuaoM meau (1) (BozmoxxkHO
UCII0JIb30BAaHUE BUJEOMATEPUAIIOB), HAOIIOAEHUE 00Pa31I0B BEUIECTB KOJIMYECTBOM
1 Momb, ucCCIemOBaHWE OCOOCHHOCTEH PpACTBOPEHHUS BEIIECTB C PAa3IMIHON
PacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEN
pPacTBOPEHHOTO BEILIECTBA, B3aMMOJIEUCTBHE BOJbl C MeETAUIaMU (HATpUEM H
KaJibliieM) (BO3MOXXHO HMCIOJIb30BAaHUE BHJAEOMATEPUAJIOB), HCCIEIOBAHUE
00pa3ioB HEOPraHUYECKUX BEUIECTB PA3IMUHbIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKPACKH UHAUKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, N3YUEHHE B3AUMOACUCTBUS



okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIIOTHI, KUCJIOT C METajllaMu, peakiui
HEUTpaNIU3alUy, MOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OIHOIO
MeTaJula APYTUM U3 PacTBOPA COJIM, PEIICHUE IKCIEPUMEHTAJIBHBIX 3a/]1a4 110 TEME
«Baxknenme Ki1accpl HEOPraHUYECKUX COCIAUHEHUI.

[Hepuoauueckud 3axkoH u Ilepuoguuyeckasi cucreMa XUMHYECKHX
yremMenToB JI. WU. MengesneeBa. Ctpoenne aroMoB. XMMHYECKasl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KiAacCU(PUKAMKU XUMUYECKHX 3JeMeHTOB. [lonsitue o
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METaLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menpneneesa. Koporkonepuoanas u JiauHHonepuoaHas ¢popmsl [leprogundeckoi
cucrtembl xumudeckux siemeHtoB . M. Mengeneesa. Ilepuonbl W rpymiibl.
OU3NYECKNN CMBICI NOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3oTonbl. DiekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JI0YeK aToOMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuognueckoun cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MnoJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUs paJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoauueckoil CUCTEMbI XUMHUYECKUX
AJIEMEHTOB U Pa3BUTUS Haykh W npaktuku. . V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DIEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenp  okuciieHHs.  OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchbl OKMCIIEHNsI K BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJCHCTBUE
TUJIPOKCUIA LIMHKA C PAacTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIIMX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropenue, peakiuu pazioKeHHsl, COSUHEHU).

Mescnpeomemnmnuie ceasu

Peanu3zanuss MeXOpeaMETHBIX CBSI3€M MpU HM3yYEHUM XHMHUU B 8 Kiacce
OCYULIECTBJISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.



OOmume ecTeCTBEeHHO-HAYYHBIE TIOHSATHS: HAy4YHBIA (PaKT, TUIIOTE3a, TEOPUS,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoaUIHOCTh, HAOII0ICHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBICHUE.

@duznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIN]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOe€ COCTOSIHHE BEIIEeCTBa, Ta3, (U3UYECKUE BEIMYMHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: gorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, MOJIE3HbIE
MCKONAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYeCKasl peaKkIus

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB /1.
. MenpneneeBa. CTpo€HHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHUUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KM, KATbIUA U KX COCAUHEHU
B COOTBETCTBUM C TMOJIOKEHUEM »3JeMEeHTOB B llepumoanueckoit cucreme u
CTPOCHHUEM KX aTOMOB.

CrpoeHure BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKONW PELIETKHU U
BHJIa XUMHUYECKOM CBS3H.

Knaccudukanys u HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOWCTBA BELIECTB, OTHOCSIIMXCS K PAa3IMYHBIM KJIACCAM HEOPraHUYECKHUX
COEMHEHN, FTEHETUYECKAs CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanmsa XuMU4ecKUX peakivii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3 (deKTy, 1o
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, 10 OOpPaTHMOCTH, TIO
YYaCTHUIO KaTajau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue o ckopoctu xumudeckoil peakuuu. [lonsTue 00 0OpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusix. [[oOHSITHE 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIOIIME HA CKOPOCTh XMUMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO

paBHOBECHS.
OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE  pEaKUWH,  JJIEKTPOHHBIA  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocraBneHue  ypaBHEHUI

OKHCJIIMTCIBHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ C HCITIOJIb30BAHHUECM METOJa
SJICKTPOHHOT'O OajaHca.



Teopust 3NEKTPOIIUTHUECKON JUCCOLUALMU. DIEKTPOJIUTHI U HEAJIEKTPOIUTBHI.
Kartnonsl, annonsl. MexaHu3M IHCCOLMALMU BEIIECTB C Pa3IMYHBIMM BUIAMHU
xumMu4ueckoi cBsizu. Crenens auccorranuy. CUIbHBIE U ClIa0ble AIEKTPOJIUTHIL.

Peakuyy moHHOTO 0OOMEHa. Y CI0BUS NPOTEKAHUS peakluii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAalEHHbIE MOHHBIE YypaBHEHHs peakuuid. CBolicTBa KHUCIOT,
OCHOBAaHUH U COJIEH B CBETE MPEICTABICHUI 00 JIEKTPOIUTHIECKON TUCCOIHALINH.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHWYECKHUX
BEUIECTB — METAJUIOB U HEMETAUIOB (rpadurTa M anmasa), CIO0XKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMUYECKON PEaKIUU OT
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, MCCIECJOBAHHE DJIEKTPOIPOBOJIHOCTHU
PacTBOPOB BELIECTB, IpOLECCa AUCCOLUALIMHN KUCIIOT, LIEJI0YEN U coJiell (BO3MOKHO
UCIIOJIb30BAaHUE BUAECO MATEPUATIOB), IPOBEJIEHHUE OIBITOB, WIUIIOCTPUPYIOIIMX
OpU3HAKKW TPOTEKAaHUS peakuuii HOHHOro oOMeHa (oOpa3oBaHHME OcCaJKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEaKUUU Pa3I0KEHUs,
COCIMHEHUs), pacClHO3HaBaHUE HEOPraHWYECKUX  BEIIECTB C  [TOMOILBIO
KAauECTBEHHBIX PEAaKIMI Ha MOHBI, PELIECHUE IKCIIEPUMEHTAIbHBIX 33/1a4.

Hemerauibl 1 MX cOeIMHEHHUS

OOmast xapakTepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHUSI aTOMOB,
XapakTepHblEe CTENEHU OKucieHUs. CTpoeHne M (U3HUYECKUE CBOMCTBA NMPOCTHIX
BELIECTB — FAJIOT€HOB. XMMHUUYECKNE CBOKWCTBA Ha IIpUMepe Xjopa (B3auMoeicTBre
C MeTajylaMHM, HEeMeTaulaMu, mienodamu). XiopoBoaopor. CoiisiHas KHCIIOTA,
XMMHYECKME CBOWCTBA, IIOJy4yeHHE, IpuMeHeHue. Jleucrteue Xxmopa W
XJIOPOBOJOPO/Ia Ha OPTAHU3M Y€EJIOBEKa. BakHENIIne XJIOpUAbl U UX HAXOXKICHHUE B
IIPUPOJE.

OOmas xapaxkTepuctuka 31eMeHTOB VIA-rpynmnbsl. OcoO€HHOCTH CTPOEHHUs
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHne u (u3NYECKue CBONCTBA
IPOCTBIX BEIIECTB — KMCIOPOJa U CEpbl. AJJIOTPOIHBIE MOAUDHUKAIIMN KUCIOPOia
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHue, pu3nYecKue u
XUMHUYECKHEe CBOMCTBA. OKCHIBI CEpbl KaK INPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kuc0Ta, PU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENSA
KJlacca KHUCIOT M crnenuduyeckue). XUMHUECKUE PEaKIMU, JieXkKallde B OCHOBE
IPOMBIIIJIEHHOTO CIoco0a MOJy4eHUs CepHOM KucioThl. llpuMenenue cepHOM
kucaoTbl. CoOM CEpHOM KHUCIIOTHI, KAayeCTBEHHAsl peaklus Ha Cyiab(daT-HoH.
Haxoxnenue ceppl U €€ COCNMHEHUN B TIpUpojE. XUMHYECKOE 3arpsi3HCHUE
OKpY)KaroIlel Cpelpl COEIMHEHUSIMU Cepbl (KUCIOTHBIE AOXAM, 3arps3HEHHE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAILICHHUS.



OOmast xapakrepucTuka 37meMeHTOB VA-rpynmnbel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKUCICHUA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
duznyeckue u XxumMmuyeckue cBoiicrsa. KpyroBopot a3ora B mpupojae. AMMuUak, ero
bu3nUecKkue 1 XUuMUYECKHUEe CBOMCTBA, MOJyueHue U npuMeHeHue. Conu aMMOHUS,
ux (GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MOJydeHHe, (PU3UYECKUe M XUMUUYECKUE
cBOMCTBa (00mME Kak TMPEACTABUTENS Kiacca KUCIOT W CHEIU(pUUYECKHE).
Hcnonb3oBaHne HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATIbHBIX YI0OpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPOIHBIC
monupukammu pocdopa, puzndyeckue u xummuueckue cporicrsa. Okcun ocdopa
(V) u dochopnas kucmora, HU3NIECKNE W XUMUYECKUE CBOICTBA, MOJTy4YCHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATIbHBIX YAOOPEHUH.

O6mast xapakrepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTETICHN OKUCIICHUS. Y TJIEPO/I, ATTIOTPOITHBIC MOTU(DUKAITUH,
pacrnpocTpaHeHHe B NMpupoze, pusnueckre u XMMHUECKHUE CBOMCTBA. ACOpOIIHS.
KpyroBopotr yrimepoma B mnpupoae. Okcuawsl yriepona, ux (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, MOJYyYEHUE U
npUMeHEeHue. DKOJIOTHYecKrue MpoOsieMbl, CBsi3aHHbIE ¢ OkcuaoM yriepoaa (IV),
TUTIOTE3a TJIOOAIBHOTO TMOTEIJICHUS KJIMMAaTa, MapHUKOBBIA d(DQeKkT. YroiapHas
KHCIIOTa U e€ coiM, UX (PU3NYecKkne W XWMHYECKHE CBOWCTBA, TOJIYYCHHE W
npumeHeHue. KadectBeHHass peakiuss Ha KapOoHaT-woHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIINIEHHOCTH U CEJIbCKOM XO3SMCTBE.

[lepBoHavasIbHbBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0TA).
[IpupogHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yyrojib, NPHPOAHBIA Ta3, HePTH),
MPOAYKTBl WX MepepaboTku (OCH3WH), WX POJb B OBITY U IPOMBIILICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKaxX, yriieBoJax — U UX
poli B OJKM3HU UeEJOBEKa. MarepualbHOE €IMHCTBO OPraHWYECKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IOJIYyYEHUE H
npumeHenue. CoeMHEeHUs KpeMHUs B nipupoe. O01me npeacTaBieHus 00 OKCHIE
kpemuus (IV) u kpemuueBoit kucinore. CUIMKaThl, UX UCIIOJIb30BAHUE B OBITY, B
MIPOMBITIUICHHOCTH. BaXHEHIEe CTPOUTENbHBIE MaTepHalibl: KEpamMHuKa, CTEKJIO,
IIEeMeHT, OeToH, kene300eToH. [IpoOmeMbl 0€30macHOTO  WCIMOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMU HA XJIOPHUI-UOHBI U HAOIIOACHUE TIPU3HAKOB



WX TPOTEKAHMSs, OIBITHI, OTPAKAIOIMNE (PU3NUECKHE W XUMHYECKHE CBONCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO UCIIOJIb30BaHUE BHUIECOMATEPHUATIOB),
03HaKOMJIEHHE ¢ 00pa3liaMu XJIOPHUIOB (TaJIOTEHUIOB), O3HAKOMJICHHE C 00pa3aMu
ceppl M €€ COEOUHEHUSAMH (BO3MOXHO UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
HaOJII0ICHUE TIpoliecca OOYTIIMBaHUA caxapa Moj IeMCTBUEM KOHLIEHTPUPOBAHHOU
CEPHOI KUCIIOTHI, U3y4Y€HNE XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHOM KUCIOTHI,
IIPOBE/ICHNE KAaYeCTBEHHOW PEAKIMU Ha CyJb(aT-uoH ¥ HAOMIOACHUE MTPU3HAKA €€
pPOTEKaHMUs, O3HAKOMJIEHHE ¢ (pU3MYecKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEIMHEHHM (BO3MOXKHO MCIOJIb30BAHUE BUJIEOMATEPHAIIOB), 0Opa3laMy a30THBIX
u ocopHBIX ynoOpeHUi, MmoayuyeHue, coOupaHue, pacro3HaBaHHE M U3Y4YEHUE
CBOWCTB aMMHUaKa, MPOBEJCHHUE KAYECTBEHHBIX PEAKIMil HAa WMOH aMMOHHSI U
dochar-noH W W3ydyeHHWE TPHU3HAKOB MX MPOTECKAHUS, B3aAUMOJCUCTBUE
KOHLIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MeAbl0 (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEPUAIIOB), HU3YYEHUE MOJENEeH KPUCTAIUIMYECKUX PEIIETOK aaMasa,
rpaduta, (QyuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aCOpPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM W YCTPOWCTBOM MPOTHBOra3a, IOJIYUYEHHE,
cobupaHue, pacro3HaBaHUE W M3YyUYCHUE CBOWCTB YTIIEKHCIIOTO Tas3a, IPOBEICHUE
KaueCTBEHHBIX PEAKIMM Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJICHHE C MPOAYKUHWEW CUJIMKATHOM IPOMBIIUICHHOCTH,
pelIeHre SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMme «BakHeilne HeMeTalibl U X
COCIIUHEHUS.

MeTaJuibl 4 X COeIMHEHUS

OO01mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux mnonoxeHusa B llepuonnyeckor cucrtemMe XUMHYECKUX 3yeMeHToB [[. U.
MenneneeBa u crpoeHuss aromoB. CTpoeHue meTamuioB. Metamnyeckas: CBsI3b U
METAJUIMYEeCKasi ~ KpUCTa/UIMYecKass  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaIpspKeHU MeTaioB. U3nyecKkre U XMMUYECKHE CBOMCTBa MeTaiioB. OOiue
CcrocoObl Mody4yeHuss MeTamioB. [loHsATHE O KOpPpO3UM METauiOB, OCHOBHbBIE
CIOCOOBI 3aMUTHI X OT KOppo3uu. CIuiaBhl (CTajlb, YyT'yH, TIOPATIOMUHUHN, OpOH32)
Y UX PUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[Ilenounsie meTambl: nonoxeHue B llepuognueckon cucTteMe XMMHYECKUX
anementoB . M. MenneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus v Kaius). OKcuabl u
TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHHe WIENOYHBIX METalIOB M HX
COCJIUHEHUU.

[[lenoyHO3eMENBbHBIE METAJUIBI MarHMii M KaJblUMW: IIOJIOKEHHE B
[Tepuoanueckon cucreMe Xxumruueckux 3yeMeHToB . . MenaeneeBa, ctpoeHue nux
aTOMOB, HaXOXJEHUE B NIpupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHus U



KaJiblusl. BaxkHeiire coeJuHeHns Kanblus (OKCUI, TUAPOKCH]I, o). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmoMHuHMIL: TIoJI0KeHUE B [lepruonyeckoil cucteMe XMMUYECKUX JJIEMEHTOB
. . MenpneneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMHUYECKHE CBOMCTBA allOMUHUSI. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [lepuognueckon cucreMe XUuMHUYECKUX JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXIEHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKkcuibl, TuApoKcHabl U coiu xenesa (1) u xxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ OOpa3llaMu METaUIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3YJbTATOB  KOPPO3HUH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOECHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KaJIbI[USI W HATpus C BOJOM (BO3MOXKHO HCIIOJb30BAHUE BHUIACOMATEPUATIOB),
VCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUS JKee3a B KUCIOPOJe
(BO3MOKHO  HCHOJIb30BAHME  BHJIECOMATEPHUANIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHbBIX PEAKIIM HA MOHBI: MarHUs, KaJIbIUs, AIFOMUHUS, IMHKA, xene3a (1)
u xenesa (1), menu (I), HaOmromeHUE W OMHMCaHUE MPOIECCOB OKPAIIMBAHUS
IJJAMEHH HWOHAMU HATpus, KaJlus U Kaiblusd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEAOBaHNE aM()OTEPHBIX CBOMCTB THIPOKCHIA ATIOMUHHS 1
IUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay 1o Teme «Baxnelmme
METAJUJIbl U KX COCIUHEHHUS.

XuMHUA 4 OKPYKaWLIas cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAaHUE BEIICCTB M XUMHUYECKUX peakiuii B ObITy. [lepBas momonis mpu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, aaiee — [1/IK). Ponb xuMun B pelieHHH 3K0JI0THYECKUX
npobiiem.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mescnpeomemnmnuie ceasu

Peanu3zanuss mMexXnpeaMETHBIX CBSI3€M MpU HU3ydYeHUM XUMHUU B 9 Kiacce
OCYULIECTBJISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIE TOHSATHSA: HAy4YHBINH (DaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHUHTE3, KiacCUPUKANKA, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s ek, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: MmaTepus, aToOM, AIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTUI, U30TOIIBI,
PaOaKTUBHOCTD, MOJICKYJIa, AICKTPUICCKUN 3aps, MIPOBOJTHUKH,
MOJIYIPOBOJHUKH,  JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, CAMHUIIBI U3MEPEHUs, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yI0OpEHHS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE TOPOIBI, TIOJIE3HBIC
UCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INTPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHMHM B €IMHCTBE Y4eOHOH u
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH W JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSIMH, IPUHATHIMU B
oOlIecTBe MpaBUjIaMM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE ~ pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS ~CUCTEMOM  IIO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAUUN W
pacLIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOT'O OTHOILIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
YU HAay4YHOMY HAacJIeIMI0, MOHMMAaHHUS 3HAYEHUs XUMHUYECKOM HAyKd B JKH3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAAETh JOCTOBEPHOW HMHQOpMalue o
IIEPENOBBIX JOCTH)KCHUSX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpamx/aaHCKOr0 BOCIMTAHUSA:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax M IPaBHIAX MEXJIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
II0JIE3HOH, y4eOHOUCCIIE0BATENBCKOM, TBOPUECKON U IPYTUX BUAAX JEATEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JIEATEILHOCTH TIPH BBITIOJIHCHUH
yu4eOHBIX, TO3HABATEIbHBIX 3aJa4, BBIMOJIHEHUH XHUMHUYECKHX OJKCIEPHUMEHTOB,
CO3/1aHUU Y4E€OHBIX [IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHHMAaHUIO U B3aUMOIIOMOIIIN
B IIpoLIeCcCE ITOM YUEOHOM JEeSATENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MTOBEACHUE
Y TOCTYNKM CBOMX TOBApHILEW C MO3UMLUMU HPABCTBEHHBIX U IPABOBBIX HOPM C
y4ETOM OCO3HAHUS IOCIEACTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NIO3HAHUSL:

MHUPOBO33pPEHUYECKUE IPEICTABICHUS O BEIIECTBE M XMMHYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTAaBIAIOLINC
OCHOBY JUIsl IOHUMAaHHs CYIIHOCTH Hay4YHOH KapTUHBI MHUpa, IMpeCTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOJHON CPELOH, O POJIM XMMHUH B ITIO3HAHUM dTUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUU IO
XMUMHH, HEOOXOIUMBbIE Il OOBSCHEHUS HaOJMIOJAEMbIX MPOLIECCOB U SIBJICHMI,
MO03HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATypO, JOCTYNHBIMH TEXHUYECKUMH CpPEJICTBaMU HH(GOPMALMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHUI0O U TO3HAHMIO, JIOO003HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO00Opa3oBaHUIO, MPOEKTHOM W  HUCCIEeI0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANPABIEHHOCTH U YPOBHSA OOy4YEHUS B
JIaIbHEHIIEM;

4) popMupoBaHNs KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
310POBBIO, YCTAHOBKM Ha 3[0pOBbIA 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUIA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KYpPEHHUS),
HEOOXOMMMOCTH COOJIO/IEHNUS TIpaBW OE30MAaCHOCTH TMpU  OOpaIieHuu ¢
XMMHYECKHMH BEILIECTBAMU B OBITY U peajbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY M3yUYEHHUIO ITpodeccuil u Tpylia pa3IuyHOro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYIOBOM JI€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUS  TNPEAMETHBIX 3HAaHMW 10  XUMHH, OCO3HaHHBIM  BBIOOD
WHIMBUIYAIbHON TPACKTOPUU MPOJOJKEHHUS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHEMHON MpodhecCUOHATBLHON AeTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHUI,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JIOrH4eCKOro BOCIIUTAHMA:

HKOJIOTUYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MTPUPOJIE KaK UICTOUHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHUMAaHUE LEHHOCTH 3JI0POBOTO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznYeCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
paBuJ O€30MACHOTO MOBEIECHUS IpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAKOIIMNX 3J0POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTY4YaeMble MPU U3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEH IPUPOIHON CPENOU, I ITOBBIIICHHUS
YPOBHSL  3KOJIOTMYECKOW  KYyJIbTYpbl, OCO3HaHHS TJO0AJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTed MX PEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIILJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON MTPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pEe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MUPOBO33pEHHUS 00IIEHAYYHbIE TTOHITHS (3aKOH, TEOPHsl, IPUHIIUII,
runore3a, (Qakr, CHUCTEMa, TMPOLECC, OIKCIEPUMEHT U JPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOU KapTUHE MHUPA, U YHUBEPCAIbHbIC YUeOHbIC NCUCTBUS (IO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
NEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble J0rnyecKkue 1eicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIENSATh UX XapaKTEepHbIC
MPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTMUMU TMOHSTHSIMHU), HUCIOIb30BAThH
MOHATHUS 711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHUS,
CTPOUTD JIOTHUECKHUE PACCYXKICHUsl (MHIYKTUBHbBIC, NEAYKTUBHBIEC, IO aHAJIOTHH),
JIE€JaTh BBIBOJIBI U 3AKIIOYCHHS;

YyMEHHE TMPUMEHSATH B IMPOIECCEe IMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHBIEC), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJICINIU, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa3oBEIBATh MHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIBHBIC TTPEACTABICHUS —
XUMUYECKUH 3HAK (CMMBOJI 3JEMEHTa), XUMHUueckas ¢opMmyna W YypaBHEHHUE
XUMHUYECKON peakiuu — MpU PEIICHUH Y4eOHO-I103HABATENbHBIX 33/1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MIPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBJIICHUSIX.

Ba3oBhIe uccieaoBaTe/ILCKHE JeCTBUA:

YMEHHUE HCIOJIb30BaTh IMMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHWUS, & TAK)KE B Ka4€CTBE OCHOBBI JIsl POPMUPOBAHUS THUTIOTE3HI TIO MIPOBEPKE
IIPABUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

NpUOOPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEACHUIO
YUYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaAONI0JaTh 3a XOJOM Iporiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ylsbTaT, (opMynupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 Mpo/ieJIaHHOM padoTe.

Pa6ora ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, AHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JUTeparypa XHUMHUYECKOrOo COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuIo;



yMEHUE TPUMEHATHh Pa3IUYHBIE METOJbI W 3aIPOCHI IIPH MOUCKE M O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJUMBIX JJIS BBIMOJTHEHUS
y4eOHBIX U MO3HABATENbHBIX 33/a4 OMpPeNeIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTH,
OBJIQJICHUE KYJIbTYPO aKTUBHOT'O MCIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIEHO BBIOMPATh ONTUMAIBHYIO (JOPMY MpEACTaBICHUS HHHOPMAIINH 1
WUTIOCTPUPOBATh pElIaeMble 3aJa4l HECJIOXKHBIMH CXEMaMH, JuarpaMmMami,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

YMEHUE UCIOJIb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIeI0BATENHCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIIIEHHOCTH,
CEJIBbCKOI0 XO35MCTBA M TPAHCIOPTA HA COCTOSIHUE OKPYKAKOLIEH IPUPOIHOU
cpensl.

KoMMyHUKAaTHBHBIC YHHMBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS:

yYMEHUS 33]1aBaTh BOIPOCHI (B X0JI€ IUAJIOTA U (UJTK) TUCKYCCHUHU) MO CYILIECTBY
oOcyxgaemMoii Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHTEIHHO
BBITIOJTHEHUS MPEJIJIOKEHHOM 3a/1auu;

YMEHUSI  MOPEACTABIATh  MOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIbLHOMU
JNEATEIBHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALUIO
pe3ynbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEIMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM WM MCCJIEAOBATEIbCKOW  JESITENBHOCTH  INPU  PELICHUHU
BO3ZHMKAIOIIMX MPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBbIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX [JEHCTBUM, ONIPENCIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHCHHOW PabOThI U IPYTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHUE CaMOCTOSITEJIbHO ONPEACISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENIbHOCTD, BbIOMpaTh Hanbosiee 3p(HEeKTUBHBIE CTIOCOOBI PEIICHUs YUeOHBIX U
NIO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIbBHO COCTAaBJISATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUS] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTAaX — BEILIECTBAX U PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pE3yJIbTaTa 3asBJICHHOW LEIH, YMEHHE
UCITI0JIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEeIbHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHO paboueld MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlONIMMHCS HAy4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NeucTBUM, crnenupuyYecKue I TpeAMETHOM o0mactu  «XUMHS», BUIBI
JNEATEIbHOCTH 10  IIOJYYEHUIO HOBOIO  3HaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO M MPUMEHECHHIO B PA3IMYHBIX YYCOHBIX M HOBBIX CUTYAITUsX.

K xoHIy oOyuenus B 8 ky1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX ITOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, DJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHYECKasi Peakius, KiacCu(ukanus peakiuii: peaxiuu
COCAUHEHHUSI, PEaKUUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHHUs, pPeaKuuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEaAKINH, TeIIOBOU 3(hPeKT peakiuu,
SIIPO aTOMa, DJIEKTPOHHBIN CIION aToMa, aTOMHAsi OpOUTAIb, PaINyC aTOMa,
XAMHWYECKasl CBA3b, MOJISIPHAA M HEMOJISIPHAS KOBAJIEHTHAS CBSI3b, NOHHAS
CBSI3b, MOH, KaTUOH, aHHOH, pACTBOP, MaccoBas JOJi1 BELIECTBA
(mponeHTHasl KOHLIEHTpaIusi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX NOHATHA U
MPUMEHATH 3T MOHITHUA NP OMMCAHUU BEIIECTB U UX IPEBPALLCHUN;

e WCIOJBH30BAaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIUM;

e ONpENEeNsATh BAJEHTHOCTh aTOMOB RJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHWS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COEAUHEHUU 10
dbopmynam, BHJ XUMUYECKOH CBsS3M (KOBAJICHTHAasS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomuueckoro 3akoHa J[. W. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIOXKeHUs B llepumoamueckoit cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BELIECTB, ITOCTOSHCTBA COCTABAa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Ilepuonnyeckoi
CHCTEMBl XHMHWYECKUX DJIEMEHTOB: pa3iInyaTbh TOHATHS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOPblE MMEIOTCS B
tabnuue «llepuoanueckass cucrema XuMmuueckux saemeHtoB . WM.
MenpneneeBa» € YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sAapa, 001Iee YuCiio SJICKTPOHOB U
pacrnpeneneHre ux 1Mo AIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHWUUYECKHUE BEIICCTBA,
XUMHYECKHE pPeaKIuu (10 YUCIy M COCTaBy YYacCTBYIOIIMX B pPEaKIHH
BEILIECTB, M0 TETUIOBOMY (D (EKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISPHBIX
yYpaBHEHU COOTBETCTBYIOIINX XUMUYECKIX PEAKITHI;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KauyeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHHWS XUMHUYECKHX TPEBpAIICHUA B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJIIPHYIO U MOJISPHYIO MacChI BEIIECTB,
MAacCOBYIO JIOJIFO XHMHYECKOTO J3JIeMEHTa 1o (Qopmyse COeauHEHWUS,
MacCCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHHUIO
XAMHUYECKON PEaKIWU;

MPUMEHSTH OCHOBHBIC OTIEPAIIUU MBICIIUTEIILHOMN NS TEIIbHOCTH — aHATN3 U
CHUHTE3, CpaBHEHHE, O0OOOIEHHE, CHCTEeMaTH3allui0, KiIacCU(UKAIIHIO,
BBISIBJICHHE TMPUYMHHO-CIICACTBEHHBIX CBS3€H — IS WM3YYCHHs] CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKIUd, €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAOJIOJCHWE, W3MEPEHUE, MOJICIUPOBAHHUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN);

CJIeIOBATh MPaBHUJIaM MOJIb30BaHUSI XUMUIECKON IMOCYI0M 1 JIA0OPATOPHBIM
o0opymoBaHHEM, a TakKe NpaBWJaM oOOpalleHuss C BEIIeCTBAMU B
COOTBETCTBUU C HHCTPYKIHMSIMH II0 BBIIIOJHEHHIO Jab0paTOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoaa W KHUCIOpOAa), MPUTOTOBJICHUIO PACTBOPOB C OINpPEICIEHHON
MacCOBOHM [10JIe pacTBOPEHHOTO BEIIECTBA, TUIAHUPOBATH M MPOBOAMTH
XUMHYECKHE SKCIIEPUMEHTHI 1O PACTO3HABAHHUIO PACTBOPOB IIENOUEH U
KHUCIIOT ¢ TIOMOIIIbIO HHIUKATOPOB (JTaKMyC, (eHON(PTAICHH, METUIOPAHK
U ApyTHE).

K xonIy oOydenus B 9 kj1acce npeIMETHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IMPOCTOE BEILECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKUCJICHHS, XUMHUUYECKasl pPeaKius, XuMHUUYecKasl CBA3b, TEIUIOBOM A deKT
peakiuu,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJIUTHYECKAS JHUCCOLMAIINS, PEAKIIUU HOHHOIO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbBIE PEAKINH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTEIb, BOCCTAHOBUTEN, OKACIICHUE U BOCCTAHOBJIEHUE, aJUIOTPOIHUS,
aM(pOTEPHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, VOHHAaA,
MeTajuInyecKas ), KpucTaJyinyeckas pemeTka, Koppo3usi METauioB, CIIABHI,
CKOpPOCTh XMMHYECKOW pEAKUHH, MPEIETbHO AOMYCTHUMAasi KOHLIEHTpalus
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX IIOHATHU U
MPUMEHSTh 3TU NOHATHS MPU ONMCAHUY BEILIECTB U UX MPEBPALICHUM;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJCHUS (HOopMys
BEILIECTB U YPABHEHUI XMMHUUECKUX PEAKIIUM;

OIPEAEIATh BAJICHTHOCTh U CTENIEHb OKHUCIICHUS XUMAYECKHUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BELIECTB K
onpeneaEHHOMY KJacCy COEIMHEHHH 1Mo (opmyliaMm, BUJ XUMUYECKOH
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij] MOHA 10 XUMHUYECKOU (opMyJsie, XapakTep Cpeabl B
BOJIHBIX PAaCTBOPaxX HEOPraHMYECKHX COEAMHEHUU, THI KPUCTAIIMYECKON
PELIETKA KOHKPETHOIO BEILIECTBA;

packpsiBath cMmbIich [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIHCBhIBaTh W XapaKTEPU30BATh
tabnmmunyio (opmy [leproamdeckoil cUCTEMBl XMMHYECKUX DJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoarpymnma (A-rpynma)y U «mododyHas
noarpynna (b-rpynmna)», manbie ¥ OOJbIIME MEPUOAbl, COOTHOCUTH
0003HaueHUs, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YHUCIIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsa  sAapa, oOllee YMciIo DBIEKTPOHOB M paclpeniesieHHe UuX II0
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B U3MECHEHUH
CBOWCTB 3JIEMEHTOB M HMX COCIMHEHUN B IpEIENax MaJIbIX MEPUOAOB U
IJIABHBIX MOJArPYI C YYETOM CTPOEHUS UX ATOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHWYECKHUE BEIICCTBA,
XUMHUYECKUE peakiuu (10 4YKMCIy UM COCTaBYy YYACTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, MO0 W3MEHEHUIO CTENECHEH OKUCIICHHS
XUMHUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIU(UUECKHE XUMHYECKHE
CBOMCTBA IPOCTBIX M CIJIOXKHBIX BEUIECTB, NOATBEPKIAs OIMCAHUE
MIPUMEPAMHA MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHHUM COOTBETCTBYIOLIMX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMALMUA  KHUCJOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO



oOMeHa, ypaBHEHHUS peEaKIMii, TMOATBEPKIAAIONINX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTpPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO »3JjeMeHTa Mo (opmye COoeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIWU;

co0Jr0/1aTh TIpaBuJIa MOIL30BAHMS] XUMUYECKON TTOCYI0N 1 TaO0paTOPHBIM
o0opynoBaHMEM, a TakKe TMpaBuja oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB PA3TUIHBIX
BEIIIECTB: PACMO3HABATH OIBITHBIM IMYyTEM XJIOPHUIA-, OpOMUMA-, HMOAMI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THUIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJJIOB, MPUCYTCTBYIONIHNE B BOJIHBIX
pacTBOpax HEOPTaHUIECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE ONEPALIMU MBICIIUTENIbHON JAESITEIIbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 00001IeHNE, CUCTEMAaTH3alIMIO, BbISIBIICHUE TPUUYUHHO-
CJIEICTBEHHBIX CBSI3€U — JJI1 U3YUYEHHUS] CBOWCTB BEILECTB M XMMHUYECKUX
peakiuii, €CTECTBEHHO-HAYYHBIC METOJbl TIO3HAaHUS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIUPOBAHUE, IKCIIEPUMEHT (PEaTbHBIN 1 MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3iesioB U
KonTpoabHsbie
n/n TeM NMPOrpaMMbl Bcero
padoThI
Pa3nea 1. [leppoHavyaabHble XUMHUYECKHE NOHATHS
XuMus — BaxxHasi 00J1acTh
L1 €CTECTBO3HAHHUSA U 5
' HPAKTUYECKON eI TeIbHOCTH
YeJloBeKa
BemecTBa 1 XuMu4ueckue
1.2 15 1
peakuuu
Hroro no pazneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTeId HEOPraHU4eCKUX BellecTB

Boznyx. Kucnopoa. Ilonstue

2.1 6
00 oxcHuaax
59 Bonopoa.Ilonsitue o kucinorax g
' U COJIAX
)3 Bona. PactBopsl. [Torstue 00 5 )

OCHOBAHUAX

54 OCHOBHBIE KJIACCHI 1 !

HEOPraHUYECKUX COCIMHEHUN

Uroro no pazgeny 30

IIpakTHYeckue
padoThI

daekTpoHHbIe (UU(pPOBbHIE)
o0pa3oBaTe/IbHbIE peCypChl

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmunoreka LIOK
https://m.edsoo.ru/7f41837¢c

bubmuoreka [IOK
https://m.edsoo.ru/7f41837¢

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuoreka [IOK
https://m.edsoo.ru/7f41837¢

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /I. . MennesneeBa. CTpoeHne aToOMOB.

Xumunueckasi cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHTE/IbHbIE pPe€aKnuu



[Ieproanueckuii 3aKOH U
[lepuoauueckas cucrema

3.1
XUMHYECKHX 3J1eMeHTOoB []. 1.
MenneneeBa. CtpoeHue aToma
XuMHUecKasi CBSI3b.

32 OKHCIMTENIBHO-

BOCCTAHOBHUTCIIBHBIC PEAKIINN

Hroro no pazaeny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [IOK
https://m.edsoo.ru/7f41837¢c
bubmuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmblI

Ne i/

Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUun

11 [ToBTOpenue u yriryOiaeHne 3HaHUH
' OCHOBHBIX Pa3/IeioB Kypca 8 Kiacca

. OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
' peaxiui

DNEKTPONMTHYECKAs TUCCOIHAIIHS.

1.3
XUMUYECKHE peakllii B PaCTBOPax

Hroro no pasaeny

Pa3gen 2. HeMeTa/JILI M UX CO€IHUHEHUS

21 OOm1ast XxapaKTepUCTHKA XUMHYECKHX
' aneMeHToB VIIA-rpynmsl. ["anorenst

OO1m1ast xapaKTepUCTHKA XUMHUUYECKHX
2.2 aneMmeHToB VIA-rpynmnsl. Cepa u eé€
COEIMHEHUS

OOm1ast XapaKTEPUCTHKA XUMHYECKIX
2.3 anemeHToB VA-rpynmsl. A3zot, pochop u ux
COCIMHEHUS

OO1m1ast XxapaKTepUCTHKA XUMHYECKHX
2.4 sneMeHToB [VA-rpynmnsl. Yraepon u
KPEMHUH U UX COCIUHEHUS

Hroro no pasaeny

KoanuyecTBO 4acoB

Bcero
padoThI

17

25

KonTpoibHbIe

IIpakTnyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

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




Pa3gen 3. MeTajbl M HX COeANHEHUA

3.1 OO01Me CBOMCTBA METAJLIOB

32 Bakueiinine MeTauibl U UX COCIUHEHUS

Hroro no pazaeny

Pa3znen 4. Xumus 1 oKpyskamomas cpeaa

4.1 BemiecTBa 1 maTepuaibl B KU3HU YEJIOBEKA
Hroro no paszaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

16

20

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636







IHOYPOYHOE INTAHUPOBAHMUE

8 KUIACC
Ne
o/ Tema ypoka

[Ipenmer xumuu. Ponb xumuu B
KM3HM 4yenoBeka. Tena u BemecTBa
[TonsTre o MeToaax MO3HAHUS B
XUMHH

[TpakTuyeckas padora Ne 1
«ITpaBuna paboTsl B 1abopaTopuu u
npuéMbl 00paleHus ¢
J1a00paTOPHBIM 000PYIOBAHUEM)
Huctele BelecTBa U CMECH.
CriocoOsI pa3eneHus cMecei
[TpakTrueckas padota Ne 2
«Paznenenue cmeceit (Ha mpumepe
OUYUCTKU IIOBApEHHOU COJIN)»

ATOMBI U MOJIEKYJIbI

XUMHUYECKHUE IEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHYECKUX 3JIEMEHTOB

HpOCTI)Ie " CJIOKHBIC BE€IICCTBA

ATOMHO-MOJIEKYJIIPHOE YUEHHE

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

03.09.2024

05.09.2024

10.09.2024

12.09.2024

17.09.2024

19.09.2024

24.09.2024

26.09.2024

01.10.2024

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypcbl

but6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

bubmuoreka [IOK
https://m.edsoo.ru/ff0d227¢

bubmuoreka [IOK
https://m.edsoo.ru/ff0d23dc

but6mmoreka [IOK
https://m.edsoo.ru/ff0d26¢ca

but6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2a6¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

bubmunoreka LIOK
https://m.edsoo.ru/ff0d2d50




10

11

12

13

14

15

16

17

18

19

20

3aKOH ITOCTOSHCTBA COCTaBa
BEIIECTB. XUMHYECKas (hopmyIa.
BaneHTHOCTE aTOMOB XMMHUYECKUX
9JIEMEHTOB

OTHOCI/ITCJII:HaSI aTOMHas Macca.
OTtHocuTENbHAS. MOJIEKYJISIPHAS
macca

MaccoBas 1011 XUMHYECKOTO
3JICMCHTA B COCANHCHNNU

KomnuectBo BemecTsa. Moib.
MomnsipHast macca

duznyeckre 1 XUMHUUECKHE SIBICHUS.

XuMuyecKas peakius

[Ipu3Haku 1 ycioBUs MPOTEKaAHUSA
XUMHYECKUX PEaAKIUi

3aKOH COXpaHEHHS MacChl BEIIECTB.
XUMUYECKUE YPABHEHUS

BI:I‘-II/IC.HGHI/ISI KOJINYCCTBA, MaCChl
BEIIECTBA I10 YPaBHEHUAM
XUMHYECKUX PEaKIUi

Krnaccudukanus XuMrHuecKux
peakuuil (cCoequHeHus, pa3IoKeHus,
3aMeIleHus, O0OMeHa)

M. B. JIoMOHOCOB — y4€HBIi-

sHImKIoneauct. O0o0IeHne 1
cucTeMaTH3anus 3HaHUU

Kontponbnas padota Nel o reme
«BemecTBa 1 XUMUYECKUE PEAKITUI

03.10.2024

08.10.2024

10.10.2024

15.10.2024

17.10.2024

22.10.2024

24.10.2024

24.10.2024

05.11.2024

07.11.2024

12.11.2024

bubmuoreka [IOK
https://m.edsoo.ru/ff0d2eae

bubmuoreka [IOK
https://m.edsoo.ru/ff0d323c¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0d350¢

bubmunoreka LIOK
https://m.edsoo.ru/ff0d5230

bubmunoreka LIOK
https://m.edsoo.ru/ff0d37fa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bubmunoreka LIOK
https://m.edsoo.ru/ff0d3b88

bubmunoreka LIOK
https://m.edsoo.ru/ff0d5708

but6mmoreka [IOK
https://m.edsoo.ru/ff0d3{34

but6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

bubmunoreka LIOK
https://m.edsoo.ru/ff0d4290




21

22

23

24

25

26

27

28

29

Bo3nyx — cmech razos. Cocrtas
Bo3ayxa. Kucinopon — snemeHT u
npoctoe BemecTBo. O30H

dusnuecKue U XUMUIECKUE
CBOICTBa KHCIOpOa (peakuu
okHcieHus, ropenue). [lonstue 06
OKCHaxX

CriocoOblI mosTyueHust KHCI0poa B
7a00paTOPHU ¥ MTPOMBIIUICHHOCTH.
IIpumeHeHne Kucnopoaa

TennoBoit ekt xuMmudeckon
peaKIyH, TIOHSATHE O
TCPMOXUMHUYCCKOM YPABHCHUHU, 3K30-
1 DHIOTEPMUYECKUX PEAKIIUX

TommmBo (HeTh, Yroas U MeTaH).
3arpsi3HeHue Bo3AyXa, CIOCO0bI ero
MpeIOTBPALECHUS

[TpakTrueckas padota Ne 3 o Teme
«[Tonyuenue u cobupanue
KHCIIOpO/1a, U3yUEHUE ero CBOWCTBY»

Bonopon — sneMeHT u npocToe
BenlecTBo. Haxoxnenue B npupone
DU3NYECKUE U XUMUYECKHE
cBoicTBa Bofgopoaa. [Ipumenenue
BOZOpOJA

IlonsTre 0 XuCIOTaX U COJIIX

14.11.2024

19.11.2024

21.11.2024

26.11.2024

28.11.2024

03.12.2024

05.12.2024

10.12.2024

12.12.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0d448¢

bubmunoreka LIOK
https://m.edsoo.ru/ff0d4614

but6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bubmunorexa LIOK
https://m.edsoo.ru/ff0d4ae2

bubmuoreka [IOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bubmunoreka LIOK
https://m.edsoo.ru/ff0d50d2




30

31

32

33

34

35

36

37

38

39

CriocoObI mosTyueHHst BO0POia B
nmabopaTopun

[TpakTuyeckas padora Ne 4 o Teme
«[Tomyuenue u cobupanue Bo10poJa,
W3YyYEHHUE ETO CBOMCTB)»

Momsipablii 00bEM Tra3oB. 3aKOH
ABorazipo

Boruncnenus o6bEma, KoaudecTBa
BElIECTBA raza Mo €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WK 00BEMY

Brruucienus 006EMOB ra3oB O
YPaBHEHHIO pPEaKIIUU Ha OCHOBE
3aK0HA 0OBEMHBIX OTHOLIEHUI ra30B

duznueckue 1 XUMHYECKUE
CBOIICTBAa BOJIBI

CocraB ocHoBauuii. [Tousarue 00
WHIUKATOpaX

Bona xak pactBopuTens.
Hacebiiennbie 1 HEHACHIIICHHBIE
pactBopbl. MaccoBas 10J1s BelecTBa
B pacTBOpE

[TpakTudeckas padora Ne 5 mo Teme
«IIpuroroBiieHrE PacCTBOPOB C
ONpeACIEHHON MAacCOBOU JT0IEN
PacTBOPEHHOTO BEIIECTBAY»

KonrtponsHas padora Ne2 o reme
«Kucnopoa. Bonopoa. Boga»

17.12.2024

19.12.2024

24.12.2024

26.12.2024

bubmuoreka [IOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4{42

but6mmoreka [IOK
https://m.edsoo.ru/ff0d542¢

bubmunoreka LIOK
https://m.edsoo.ru/ff0d55a0

bubmunoreka LIOK
https://m.edsoo.ru/ff0d5708

but6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bubmunoreka LIOK
https://m.edsoo.ru/ff0d59¢e2

bubnuoreka [{OK
https://m.edsoo.ru/ff0d5b40

bubmunoreka LIOK
https://m.edsoo.ru/ff0d5eba

but6mmoreka [IOK
https://m.edsoo.ru/ff0d6342




40

41

42

43

44

45

46

47

48

49

50

Oxcupsl: cocTaB, KacCUPUKALINS,
HOMEHKJIaTypa

ITonyyenue u XMMHUYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCUJIOB

OcHoBaHUs: cOCTaB, KJIacCH(pUKAIIHS,
HOMEHKJIaTypa

[TonydyeHnue nu XuMHYECKHE CBOMCTBA
OCHOBAaHUI

Kucnotsl: cocras, kiaccudukarus,
HOMEHKJIaTypa

[TonydyeHnue nu XuMHYECKHE CBOMCTBA
KHCIIOT

Conu (cpenHue): HOMEHKIATYpa,
CTIOCOOBI MOTYYEHUSI, XUMHUECKHE
CBOMCTBa

[TpakTuyeckas pabora Ne 6. Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHX
COCTUHEHUN)

['enernueckas cBsA3b MEXKIY
KJIaCCaMHM HEOPTaHUYECKUX
COeIMHEHUN

O0001IeHrE U CHUCTEMAaTU3 AN
3HAaHUH

Kontponbnas padota Ne3 o teme
"OCHOBHBIE KJIACChl HEOPTAHUYECKUX
coenuHeHun"

bubmuoreka [IOK
https://m.edsoo.ru/ff0d664e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bubmunoreka LIOK
https://m.edsoo.ru/ff0d67ca

but6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2

but6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2

bubmuoreka [IOK
https://m.edsoo.ru/00ad9474

bubmunoreka LIOK
https://m.edsoo.ru/00ad9b7c

but6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

but6mmoreka [IOK
https://m.edso0.ru/00ad9cb2

bubmunoreka LIOK
https://m.edsoo.ru/00ad9ela




51

52

53

54

55

56

57

58

59

[TepBbie MOMBITKY KIACCHPUKAITUU
XUMHUYECKHX 2JIeMeHTOB. IToHsaTHE O
TPYyNIIaxX CXOJHBIX SJIEMEHTOB

Ilepnonnueckuit 3aK0H U
Ilepnonnueckas cucrema
XAMUYECKUX djieMeHToB /1. U.
Meunpaeneena

IIepuonsl, rpymnimsl, MOATPYIIIILI

Crpoenue atomoB. CoCcTaB aTOMHBIX
sanaep. M3oTonsl

CtpoeHue 371eKTPOHHBIX 000JI04eK
aTOMOB 3J1eMeHTOB [lepruoauueckoit
cuctemsl /. . Menaeneena

XapaKkTepruCTHKAa XUMHUYECKOTO
3JIEMEHTA 110 €T0 MOJI0KESHUIO B
[Tepuonuueckoit cucreme /1. U.
Menneneena

3nauenue [lepuoanyeckoro 3akoHa
JUTSl pa3BUTHS HAYKH U TIPAKTHKU. J1.
N. MenaeneeB — y4€HbIi, Ne1aror u
rpaKJIaHUH

DNEeKTPOOTPULIATEILHOCTH ATOMOB
XUMHUYECKUX 3JIEMEHTOB/
Bcepoccuiickas nmpoBepouHas padoTa

HNonnasg xumMudeckas CBI3b

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

bubmuoreka [IOK
https://m.edsoo.ru/00ada52¢c

bubmuoreka [IOK
https://m.edsoo.ru/00ada52¢c

but6mmoreka [IOK
https://m.edsoo.ru/00ada342

but6mmoreka [IOK
https://m.edsoo.ru/00ada6bbc

but6mmoreka [IOK
https://m.edsoo.ru/00ada824

bubmunoreka LIOK
https://m.edsoo.ru/00ada96e

bubmuoreka [{OK
https://m.edsoo.ru/00adaab8

bubmunoreka LIOK
https://m.edsoo.ru/00adac34




60

61

62

63

64

65

66

67

68

KoBanenTHas noJrsipHad XUMHUUICCKast
CBs3b

KoBanientnas nenosnsipuas
XUMUYECKas CBSI3b

CreneHp OKUCICHUA

OKHUCIIUTEHHO-BOCCTAHOBUTEILHEIE
peakmuu

OKHCIIUTEIIN ¥ BOCCTAaHOBUTEIN

Kontponbnas padota Ne4 o teme
«Ctpoenue aroma. XuMHu4decKas
CBSI3b»

PesepBHeIit ypok. O600ICHHE 1
cucTeMaTH3allus 3HaHUI
PesepBHeIit ypok. O000ICHHE 1
CHCTeMAaTH3aIus 3HaHUI
PeseprubIil ypok. O600611eHIE 1
cucTeMaTH3allis 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

bubmuoreka [IOK
https://m.edsoo.ru/00adaab8

but6mmoreka [IOK
https://m.edsoo.ru/00adaab9

but6mmoreka [IOK
https://m.edsoo.ru/00adae28

but6mmoreka [IOK
https://m.edso0.ru/00adb076

but6mmoreka [IOK
https://m.edso0.ru/00adb076

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

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

but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

but6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6




9 KJIACC

Tema ypoka

[lepuoauueckuii 3aK0OH.
[lepuoauueckas cucrema
XUMHYECKHX 3eMeHToB /1. H.
Menneneena

3aKOHOMEPHOCTU B U3MEHEHUN
CBOMCTB XMMHUYECKHX IJIEMEHTOB
TIEPBBIX TPEX MTEPUOIOB

Knaccudukanus 1 HOMEHKIATypa
HEOPraHNYECKNX BEIIECTB

Bunsl XuMu4ueckoil CBSI3U U THUIIBI
KPUCTAJUIMYECKUX PELIETOK

Kontponbnas padora Nel o teme
«[loBTOpEHUE U yriTyOIeHue
3HaHWI OCHOBHBIX Pa3JIelioB Kypca
8 Kkimacca»

Knaccudukanus Xumuaeckux
PpEaAKIHI MO pa3TuYHbIM
npU3HaKaM

IToHsATHE O CKOPOCTH XUMUYECKON

pPEaKru. IlousiTHE O TOMOT€HHBIX
N ICTCPOTCHHBIX PCAKIIUAX

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoTsbI

IIpakTuyeckue
padoThI

Jara
U3ydeHmusl

02.09.2024

05.09.2024

09.09.2024

12.09.2024

16.09.2024

19.09.2024

23.09.2024

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

but6mmoreka [IOK
https://m.edsoo.ru/00adb59e

bubmunoreka LIOK
https://m.edsoo.ru/00adb6b6

bubmuoreka [IOK
https://m.edsoo.ru/00adb7e2

but6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmunoreka LIOK
https://m.edsoo.ru/00adbcb0

bubnunoreka LIOK
https://m.edsoo.ru/00adbe9a




10

11

12

13

14

15

16

17

IToHsATHE O XUMHUUECKOM
paBHOBecuU. DakTOPHI, BIUSIONIUE
Ha CKOPOCTh XMMUYECKON peaKInu
1 TIOJI0KEHNE XUMUUECKOTO
paBHOBECHS

OKHUCITUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Teopus 2IEKTPONIUTUIECKOU
nucconranuu. CUIIbHBIE U Cl1a0ble
AIIEKTPOJIUTHI

HNoHHble ypaBHEHUS peaKIuid

XuMHUYecKre CBOMCTBA KUCIIOT U
OCHOBAaHHH B CBETE MPEACTABICHUI
00 2JIEKTPOIUTUYECKON

M CCOIAITAHN

XuMHUYECKHE CBOMCTBA COJICH B

CBETe MpeACTaBICHUHN 00
AIEKTPOJIUTUICCKOM JTUCCOITUAITTT

[TonsTue o ruaponuse coen

O00011eHNEe U CUCTEMATU3ALMS
3HAaHUH

[IpakTuueckas padora Ne 1.
«Pemrenne sKcrIepUMEHTAIBHBIX
3a1a9d»

KonTtponsHas padora Ne2 o reme
«QIIeKTpoInTHYECKast

26.09.2024

30.09.2024

03.10.2024

07.10.2024

10.10.2024

14.10.2024

17.10.2024

21.10.2024

24.10.2024

07.11.2024

bubmunoreka LIOK
https://m.edsoo.ru/00adc28¢c

bubmuoreka [IOK
https://m.edsoo.ru/00adcade

but6mmoreka [IOK
https://m.edsoo.ru/00adcd68

but6mmoreka [IOK
https://m.edsoo.ru/00add448

bubmunoreka LIOK
https://m.edsoo.ru/00add5d8

bubmunoreka LIOK
https://m.edsoo.ru/00add8b2

but6mmoreka [IOK
https://m.edsoo.ru/00add9d4

but6mmoreka [IOK
https://m.edsoo.ru/00addd12

bubmunoreka LIOK
https://m.edsoo.ru/00addbfa

bubmunoreka LIOK
https://m.edsoo.ru/00addec0




18

19

20

21

22

23

24

25

26

naucconuanya. XuUMHUYECKUE
pEaKIUK B paCTBOpaX»

OO1m1ast xapakTepUCTHKA
raJJIor€eHOB. XMMHUYECKHE CBOMCTBA
Ha IpUMepe Xjopa

XnopoBoaopoa. CossiHast KUCIIOTa,
XUMUYECKHE CBOWCTBA, MOJTyYEHHUE,
MPUMEHEHHUE

[IpakTrueckas padota Ne 2 o Teme
«[Tonmy4yeHue COITHON KUCIIOTHI,
M3y4EHHE €€ CBOMCTBY»

Brruucnenust no ypaBHEHUSIM
XUMHYECKUX PEaKIUi, €ClIi OUH
W3 pEeareHTOB JIaH B H30BITKE

OO01mast xapakTepUCTHKA dJIEMEHTOB
VIA-rpynmsl

AmoTponHsie MouUKaK
cepnl. Haxoxxnenue cepsl v e€
COEIMHEHUH B IIPUPOJIE.
XHUMHUUYECKUE CBOMCTBA CEPBI
CepoBo10po1, CTPOEHHUE,
buznyeckue 1 XuMUYeCKHe
CBOMCTBa

Oxcuppl cepsl. CepHas KHCIIOTA,
buznyeckue 1 XuMHUYeCKHe
CBOICTBA, IPUMEHEHHUE
XUMHUYECKUE PEAKLIUH, JICKALLUE B
OCHOBE ITPOMBIIIJIEHHOTO CIIoco0a

11.11.2024

14.11.2024

18.11.2024

21.11.2024

25.11.2024

28.11.2024

02.12.2024

05.12.2024

09.12.2024

but6mmoreka [IOK
https://m.edsoo.ru/00addfe2

but6mmoreka [IOK
https://m.edsoo.ru/00ade104

bubmunoreka LIOK
https://m.edsoo.ru/00ade348

bubmunoreka LIOK
https://m.edsoo.ru/00ade488

but6mmoreka [IOK
https://m.edsoo.ru/00ade64a

but6mmoreka [IOK
https://m.edsoo.ru/00ade64a

but6mmoreka [IOK
https://m.edsoo.ru/00ade802

bubmuoreka [IOK
https://m.edsoo.ru/00adea28

bubmunoreka LIOK
https://m.edsoo.ru/00adec8a




27

28

29

30

31

32

33

IIOJIy4ECHHS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpYKaloIle cpeabl
COEIMHEHUSIMU CEPBI
Brrunciienne MaccoBoit 401
BBIXO/1a TPOJyKTa peakLuu
OO61mas xapakTepUCTHKA 3JIEMEHTOB
VA-rpynmnsl. A30T,
pacnpocTpaHEeHUe B IPUPOJE,
¢u3nueckrne 1 XUMHYECKUE
CBOMCTBA

AmMMuak, ero pusnyeckue u
XUMHNYCCKHUEC CBOﬁCTBa, MMOJIY4YCHHUC
U IPUMEHEHUE

[IpakTrueckas padota Ne 3 o Teme
«[lony4yenne aMMuaka, u3y4eHue
€ro CBOMCTB»

A3oTHas Kucao0Ta, e€ GU3nIecKre
Y XMMHYECKHE CBOMCTBA

Hcnonp30BaHne HUTPATOB U COJIEU
aMMOHUS B KQU€CTBE MUHEPAIbHbIX
ynoOpeHuit. XuMudeckoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbI
COCAMHEHUSIMH a30Ta

®ochop. Okcun dhocdopa (V) u
docdopnas kucnora, pusndeckue
1 XUMHYECKHE CBOMCTRA,
NOJTyYCHHE

12.12.2024

16.12.2024

19.12.2024

23.12.2024

26.12.2024

30.12.2024

bubmunoreka LIOK
https://m.edsoo.ru/00adec8a

but6mmoreka [IOK
https://m.edsoo.ru/00adeeab

but6mmoreka [IOK
https://m.edso0.ru/00adf004

but6mmoreka [IOK
https://m.edsoo.ru/00adf180

bubmunoreka LIOK
https://m.edso00.ru/00adf306

bubmunoreka LIOK
https://m.edsoo.ru/00adf518

bubmunoreka LIOK
https://m.edsoo.ru/00adf68a




34

35

36

37

38

39

40

41

Hcnons3oBanue pochatos B
Ka4eCcTBE MUHEPAIbHBIX
ynoOpeHui. 3arpsi3HeHHne
MIPUPOHOM cpenbl pochaTamu
VYrnepon, pacipoCTpaHEHHUE B
npupoze, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA

Oxkcupel yraepoaa, ux Gpundeckue
1 XUMHUYECKHUE CBOMCTRA.
DKosoruyeckue mpoodIemsl,
CBSI3aHHBIE C OKCHJIOM yTJepoJia
(IV)

VYroanHasg KUCIoTa U €€ COoJIn

[IpakTuueckas padora Ne 4 o reme
"ITosrydeHune yrieKucioro rasa.
KauecTBenHnas peakuus Ha
KapOoHaT-HOH"

[lepBoHauanbHBIE TOHATHUS 00
OpraHUYECKUX BEIECTBAX KAK O
COCIMHEHUSAX YIiIepoaa

Kpemnuii u ero coenuHenus

[IpakTuueckas padora Ne 5.
Peenne skciepuMeHTAIBHBIX
3a1a4 1o reme «BaxHeiue
HEMETAJUIBI U UX COEIUHEHUS

bubmunoreka LIOK
https://m.edsoo.ru/00adfc20

bubmuoreka [IOK
https://m.edsoo.ru/00adfd9c

bubmuoreka [IOK
https://m.edsoo.ru/00adfebe

bubmuoreka [IOK
https://m.edsoo.ru/00ae006¢

bubmuoreka [IOK
https://m.edsoo.ru/00ae027¢

but6mmoreka [IOK
https://m.edsoo.ru/00ae054¢

but6mmoreka [IOK
https://m.edso0.ru/00ae080a

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2




42

43

44

45

46

47

48

49

50

51

KonTtponsHas padora Ne3 o reme
«Baxuenme HeMeTaJUIbI U UX
COEIHEHU»

OO01mas xapakTepucTuKa
XUMHUYECKHUX DJIEMEHTOB —
MeTalI0B. MeTanndeckast CBsi3b U
MeTaJuInYecKasi KpucTauinuecKas
pemérka. Pu3ndyecKue CBOMCTBA
METaJUIOB

XUMHUYECKUE CBOWCTBA METAJIOB.
DNEKTPOXUMHUYECKUH psifl
HanpsHKEHUH METAILIIOB

O61u1me crnocoObl MoTy4eHUs
MmeTaioB. CriaBbl. Berancienus
110 YPaBHEHUSAM XUMHUYECKHUX
peakLui, eClIi OAUH U3 PEarcHTOB
COJIEPKUT IPUMECH

[ToHsATHE O KOPPO3UH METAIIOB

[llenounbie METaIbI

Oxcupl ¥ THAPOKCHIBI HATPUS U
KaJus

[Ienouno3eMeIbHBIE METAIIBI —
KaJbIUHA U MarHUi

Baxkueiinme coeuHESHNUSA KaJIbLIUS

O00011eHNE U CUCTEMATU3ALMS
3HAHUH

bubnunoreka LIOK
https://m.edsoo.ru/00ae0e18

bubmunoreka LIOK
https://m.edsoo.ru/00ael103e

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

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

bubmuoreka [{OK
https://m.edsoo.ru/00ae1278

bubmuoreka [IOK
https://m.edsoo.ru/00ae14b2

bubmuoreka [IOK
https://m.edsoo.ru/00ae14b2

but6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

but6mmoreka [IOK
https://m.edsoo.ru/00ael5e8




52

53

54

55

56

57

58

59

60

61

JKEcTkoCTh BOIBI U CITIOCOOEI €8
yCTpaHEHUS

[IpakTuueckas padora Ne 6 o reme

"XEcTKOCTL BOABI 1 METOELI €€
ycTpaHeHUs"

AIoMUHAN

AmMdoTepHbIE CBOICTBA OKCHU/IA U
TUAPOKCUIA

Kemnezo

OKcubl, THIPOKCUIBI H COITH
xenesa (I1) u sxenesa (I11)

O0001IeHUE U CUCTEMATU3ALMS
3HAHUHI

[IpakTuueckas padora Ne 7.
Peenne skciepuMeHTAIBHBIX
3a1a4 1o reme «BaxHeiue
METAJIIbl U UX COEIUHEHUS»

Brruucnenus no ypaBHEHUSIM
XAMHUYECKHUX PEaKUUi, €CIIU OOUH
U3 PEareHTOB JIaH B N30BITKE WU
COAEPKUT IpUMeCH. Beruncnenus
MacCOBOM JI0JIM BBIXOJA IPOLYKTa
peakiuu

O0001IeHHE U CUCTEMATU3 AL
3HaHUH

bubmunoreka LIOK
https://m.edsoo.ru/00ae1886

but6mmoreka [IOK
https://m.edsoo.ru/00aelaed

but6mmoreka [IOK
https://m.edsoo.ru/00aelc64

but6mmoreka [IOK
https://m.edsoo.ru/00aelc64

but6mmoreka [IOK
https://m.edsoo.ru/00ae1d86

but6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

but6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

but6mmoreka [IOK
https://m.edsoo.ru/00ael1750




62

63

64

65

66

67

68

KonTtponsHas padora Ne4 o reme
«Baxuenme MeTaibl U UX
COEIHEHU»

BemecrBa u marepuaisl B
MIOBCETHEBHOM KU3HU YEIOBEKA
XUMHUYECKOE 3arpsi3HEHUE
OKpYKAaloIle cpebl

Posb xumuu B perieHun
9KOJIOTUYECKHX MPOoOIeM
PesepBHeIil ypok. O600IICHHE U
CHUCTEMAaTU3alNs 3HAHU N
PeseprubIil ypok. O6001IeHNEe 1
cUCTeEMaTH3alus 3HaHU!
PesepBHelil ypok. O600IICHHE 1
cUCTeEMaTH3alus 3HaHU!

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

but6mmoreka [IOK
https://m.edsoo.ru/00ae3f50

but6mmoreka [IOK
https://m.edsoo.ru/00ae4270

bubmuoreka [IOK
https://m.edsoo.ru/00ae4270

but6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a

but6mmoreka [IOK
https://m.edsoo.ru/00adb33c¢

bubmunoreka LIOK
https://m.edso0.ru/00ad9cb2







YUYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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