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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
00pasoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPECTAaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBEe QeaepanbHOil pabodeil mporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEMIIUU MPEenojaBaHus Y4eOHOTo peIMeTa « XUMHUS
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo XxuMuu AA€T TpPENCTaBICHUWE O IENAX, OOIIeW CTpaTreruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4EOHOTO
npeaMeTa,  YCTaHaBIMBAaeT  0Os3aTeNhbHOE  TPEIMETHOE coJiepKaHue,
IpeaycMaTpuBaeT paclpeieieHue ero IO KilaccaM M CTPYKTYpUpOBaHHUE IO
pazzenaM M Te€MaM NpPOrpaMMbl MO XUMHUH, OMNpPEAeNsieT KOJIMYECTBEHHbIE U
KaueCTBEHHBIE XapaKTEPUCTUKU coJlep KaHms, PEKOMEHTyEMYIO
MOCJICIOBATEIPHOCTh ~ M3YYEHUS XHUMHH C y4€TOM  MEXMPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0y4alolUXcs, OMNpeAeNseT BO3MOXKHOCTH MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00Opa30oBaTEIbHOM
IporpaMMbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbrataMm oOy4eHUs XUMUW Ha YPOBHE IIeJIeH N3yYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JIEATEIbHOCTH OOYYalolerocss Mo OCBOEHUIO
y4e0HOTr0 Co/IepKaHusl.

3HaHME XHMHHM CIY)KUT OCHOBOWM [iJIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
0o0ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GOpMUPYEMBIC XUMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPruM M 00 HBOJIONMHU BEUIECTB B MPUPOJE, O IMYTAX PEHICHUS TrI00aibHBIX
npo0ieM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M KOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alud  BO3MOXXHOCTEW  JUIsi  CaMOpa3BUTHS U
dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 0011eH U PYyHKIIMOHAIbHON T'PaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEN
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydeOHOW  JesTEeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCICIOBATEIBCKUX YMEHHH, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHenu(UKON HAydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsA/1a Ha €IUHCTBO MPUPObI U YEIOBEKA, SBIISETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUHN €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJaIONTUXCS;



crocoO0CTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
oOpa3zoBaHue 00yJarOIIHUXCS.

JlaHHbIe HampaBieHUs B OOyYEHWU XUMHHU OOECIEYMBAIOTCS CHEIu(UKON
ColCp)KaHUsl  Yy4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IEJaroru4ecku
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMPEACTIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€er0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMUMHUCS CUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTJECIbHBIX 3HAYMMBIX TMOHSTUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHue CKIAAbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM D3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peakiun. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI IO TPHHIIUITY
MIOCJIETIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona JI. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBSI3H;

— TmpenctaBieHUd 00 DIEKTPOJUTHYESCKOM IUCCOIMAIMM BEHIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEILHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBSICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKXHOCTEH NMPAKTHYECKOTO MPUMEHEHHS U TOJTYyYEHUS
M3y4aEeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIOLICH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbl, LIEHHOCTHOIO OTHOIICHUA K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHWe XMMHUU NPOUCXOAUT C IPHUBJICUEHHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYKaIOMUA MUPH,
«buomnorus. 5—7 knacce» u «PuU3nKa. 7 Kiaacce.

[Ipy wu3yyeHUM XUMHHM TPOUCXOJAUT (PopMHpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECCKOU
JESATEIbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya ydyeOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMbl XUMHUYECKHX
3HAHUN — BaKHEUINUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX IOJIOKECHH,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHNHM K HAyYHbIM METOJaM T[IO3HAHUSA TPU HU3YYCHHHU BEIECTB U
XUMHYECKHUX PEaKIHi, B (OPMUPOBAHUHN M PA3BUTHUU MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWH B Y4eOHO-NO3HABATENbHOM U  y4eOHO-HCCIEeI0BATEIbCKON
NEeSATEIbHOCTH, OCBOCHMM NpaBUI 0€30MacHOro OOpallleHusi C BELIECTBAMHU B
MOBCEHEBHOM >KU3HHU.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENU TaAKUE LI, KaK:

— (¢GOpMUPOBAaHHE WHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
o0Oy4aromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOW JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecreueHne ycaoBuil, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00yUYaIOUUMUCS
OMbITa Pa3HOOOPA3HON JESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JJIf
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIMOHATIBHOW U €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UYHCIE YMEHUU OOBACHATH M OICHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIONB3YysS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU U3YHYECHUU
XUMHH, TPUMEHITh WX MPU PEUICHUH MpoOJeM B MOBCEAHEBHOW XHU3HU H
TPYJOBOM NE€ATEIbHOCTH;

— (QopmupoBaHue y OOydyarolmuXcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTHYECKU
1[€JIeCO00pa3HOro TMOBEICHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJSIX
COXpaHEHUsI CBOETO 3/I0POBbS U OKPYKAIOILIEH TPUPOTHON CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOEHHUsI OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpO(duiis W HANpaBICHHOCTU AAJIbHEUILEro
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYCHHS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0o 00pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJEPXKXAHHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemecTtBa. PU3WUYECKHE CBOWCTBA BELIECTB. ATPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE O MeTOgax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zeseHust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIeMEHThl. CHUMBOJBI XHMHYECKUX
a1eMeHTOB. [IpocThie U C0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAs MOJIEKYJsIpHAs Macca. MaccoBasi J0JisI XUMUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KomnuectBo Bemectsa. Moib. MossipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

@u3nuecKue U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peaklus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukaius
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHUS, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1adopaTopHbIM 00O0PYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bU3NYeCKuX CBOWCTB 0O0pa3lloB HEOPTAHWYECKUX BEIIECTB, HAOJIOJICHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIKE,
KUIIEHUE M KOHACHCAIUsl BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTON) SIBJIGHUM, HAOII0/ICHUE U
ONUCaHWE TNPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakiuid (pa3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIecTBUE kee3a ¢ pacTBopom conu meau (II),
U3y4YeHUE CIOCOOOB pa3JeieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BbINIApUBaHUE, AUCTUILIALMS, XpoMaTorpadus, MpoBeeHue OUUCTKU MOBAPEHHOU
coid, HAOMIOJEHWE W  ONHWCAHWE  PE3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJI
(IrapocTepKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BElIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3I€MEHT U MmpocToe
BemecTBo. HaxokneHwe kucimopoga B TpUPOAE, (PU3MYECKHe W XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoga. CmocoOb!



MOJIYYeHHUST KHUCIIopoJa B JjabopaTopuud W MPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTporHas MoAU(pUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakiuud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHuE
BO3JlyXa, YCUJIEHHE MAPHUKOBOTO0 3(pekTa, pazpylieHne 030HOBOTO CIOSI.

Bonmopon — nsnmemeHT M mpocTtoe BemecTBo. Haxoknenwe Bomopona B
npupoae, GU3MYECKHEe ¥ XUMUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

Monsipablit 00bEM ra3oB. PacuéTbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpBI.
HaceiieHHble 1 HEHAChIIEHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBas 10J11 BEILIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponb pactBOpoB B mpupojae U B KU3HMU 4esnoBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHHne NpUpPOIHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccudbuxarus
OKCHUIIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpa3yomue. Homenkinatypa oxcuaoB. @Du3udeckne HU XUMHUYECKHE
cBOMCTBa OKCHUIOB. [TomydyeHune okcuIoB.

OcHoBanusi. Knaccudukanuss ocHOBaHHM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKHME W XUMHUYECKHE CBOMCTBA
ocHoBaHMM. [lomyueHne oCHOBaHMI.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KUCHOT. Psan axktuBHoctu MmertamwioB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. Homenkiiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eHeTnueckas CBI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUMN.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHUS KUCIOPOJa B BO3IyXE, ITOJyUYECHHE,
coOupaHue, paclo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
IpeKpalieHuss TopeHus (moxapa), O3HaKOoMJiIeHHe ¢ oOpasllaMH OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHue, PACIO3HABAHUE M H3yUYCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojeicTBue Bojoposa ¢ okcuaoM meau (II)
(BO3MOXHO HCIOJIb30BaHUE BHUAEOMATEpUAsIOB), HAOIIOACHHE O00pa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIIEJOBAHUE OCOOEHHOCTEM pacTBOPEHUSI BEIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEIIECTBA, B3AMMOJECHCTBUE BOAbI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



UCCJIEIOBaHNE O0pa3lOB HEOPTraHWYECKHX BEIMIECTB PAa3IMYHBIX  KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIOT M IIEIOYCH,
uzydeHue B3aumojenctBua okcuga mean (II) ¢ pacTBOpOM CEpHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHi, pPEeakUWil HEUTpalM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJIa JIPYTMM K3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMe «BaxHelmme Kiaaccbl HEOPraHUYECKUX
COCIMHEHUI.

IHepuoauueckuii 3axkoH u Ilepuoguueckasi cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMUYECKHX dJeMeHTOB. [loHsTne o
rpynnax CXOJHBIX 3JIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpblE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (GopMbI
[Iepronnueckoit cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepnoast
u rTpynmbl. Du3nyeckuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuonnueckon cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoauueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOVCTB 10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB U Pa3BUTUsS Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IPpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchbl OKUCIIEHNsI K BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA LIMHKA C pPAcTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIUX  NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiiiy pa3oKeHHsl, COSTUHEHU).

Mescnpeomemnmnbnie ceasu



Peanu3anus MeXnpeaqMeTHbIX CBA3€H NpU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCMHOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYyUHBIX
NOHATUH, TaK U MOHATUH, SBJISIOIIMUXCSA CUCTEMHBIMU ISl OTAEIBbHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO011e ecTeCTBeHHO--HAay4YHbIE TIOHSTHS: Hay4yHbIN (akT, rUnores3a, Teopus,
3aKOH, aHalW3, CHHTE3, KiIaccu(ukanus, TMepuoIUIHOCTh, HAOII0ICHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHME BEIECTBA, a3, (PU3MUYECKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37b1, COTHIIE.

buonorus: ¢orocunTes, qpixanue, 6umocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasi peaKIHsA

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpOo€HHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kaiuus, KalblUsi M HX
COCIMHEHN B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepumoamueckoit
CHCTEME U CTPOCHHMEM UX aTOMOB.

CrpoeHune BelecTBa: BHJBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOKCTB BEILIECTBA OT THUIA KPUCTATUIMYECKOW PEIIETKU U
BHUJIA XUMUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IM4YHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMU4ecKuX peakivii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo
U3MEHEHHUIO CTETEHEW OKHCIEHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [loHATHe 0 rOMOreHHBIX M TeTePOTeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. MakTopsl,
BIIMAIONIME HA CKOPOCTh XMUMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEaKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJINTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocraBneHue  ypaBHEHUI



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HCIOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [IHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHp auccounanuu. CHUIbHbBIE U CIa0bIE 3JIEKTPOJIUTHI.

Peakinu nonHoro ooMeHa. Y ciaoBUs MPOTEKaHUS! peakiuii HOHHOTO OOMeEHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMl M cCcOJied B CBET€ NPEACTaBICHUA OO0 HBIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [[oHSATHE O TMAPOIN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa M anmasa), CIO0KHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DSIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJI0YEd H COJEeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTEpPHAIOB), MPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKA  MPOTEKAHHWS  peakuMid HOHHOTO  OOMeEHa
(oOpazoBanue ocanaka, BBIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peaklMH pa3yIoKEHUs, COEIMHEHHUs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJusibl 1 MX COeITMHEHHU S

OOmast xapakTepucTuka rajinoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha MPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METaUlaMU, HEMeTa/llaMH, [Ieso4amMu). XJIO0pOBOAOPO/I.
ConsiHast KHCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OPraHu3M YeloBeKa. BaxHelmme XIopuasl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pusmyeckue CBOICTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPO1a
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, pU3NYECKue U
XUMUYECKHE cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
Cepnass kuciioTa, (QuU3MYECKHMe M XUMHYECKHE CBOWcTBa (00mMe Kak
NpEeACTaBUTENS KJjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE peaklnu,
JeXalue B OCHOBE MMPOMBIIUIEHHOTO CHnoco0a TMOJIYy4YeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKLUs Ha



cynedar-uoH. Haxoxaenue cepbl U €€ COEIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAaloIel Ccpelnbl COENWHEHUSMHU cepbl (KUCIOTHBIE MO,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €r0 MPeA0TBPAIICHNUS.

OOmmast xapaktepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paCIpPOCTPAHEHHE B MPUPO/IE,
duznyeckue u XxuMuyeckue cBoiictea. KpyroBopot a3ora B mpupoae. AMMuUak, ero
duznyeckrue u XMMHUYECKHE CBOMCTBA, OMyuyeHUe U nmpuMenenne. Conu aMMOHus,
ux (GU3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoylydeHue, (PU3NYeCKue U XUMHUYECKUE
CBOMCTBa (0OIIME KaK MPEACTaBUTENs Kjacca KHUCIOT U chenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMU4YeCcKoe 3arps3HeHNE OKPYIKAOIIEeH CPelbl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOJ0EMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciora, GU3NIECKUE U XUMUIECKUE CBOMCTBA,
nonyudenue. Mcnonp3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCIEHUS.  YTJepoi,  aJuIOTPOIHbIE
MOAM(UKALIMKM, PACHpOCTpaHEHUE B TpUpoAe, (PU3NYECKHUEe U XUMHUYECKUE
cBoricTtBa. Ancopbuus. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyecknue W XUMHYECKHE CBOWCTBA, JACMCTBUE Ha J>KUBbIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepona (IV), rumoreza rnoGanbHOr0 NOTEIUICHUS KJIMMaTa, MapHUKOBBIN
abdexT. YronbHas kucinoTa v €€ coiu, uX (PU3nYecKue U XMMUYECKHUe CBOMCTBA,
nojsyuyeHue u mnpuMmeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasIbHBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0TA).
[IpuponHble HMCTOYHUKH YIIAEBOAOPOAOB (Yrojib, MPUPOIAHBIMN Tra3, HEPTH),
OPOAYKTHl UX TepepaboTku (O€H3WH), UX pOJib B OBITY U MPOMBIIUIEHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, OeJIKax, YriieBoJax — U UX
poid B KM3HM 4elloBeKa. MarepualibHOEe €AMHCTBO OPraHUYeCKUX W
HEOPraHUYECKUX COCAMHEHU.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IOJIYyYEHUE H
npumeHenue. CoenauHeHUs KpemHusi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThl, UX HUCIOJIb30BAHKUE B
ObITYy, B MPOMBIIUICHHOCTU. BakHeillline CTpOUTENbHbIE MaTepualbl: KEpaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobreMbl 6e30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3OB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlMil Ha XJIOPUI-UOHBI U HAOIIOACHUE MPU3HAKOB
X TIPOTEKAHWs, OIBIThI, OTPAKAMOIIHE (PU3NUECKHE W XHUMHYECKHE CBONCTBA
TraJIOr€HOB M HX COEIMHEHHH (BO3MOXXHO HMCHOJIb30BAHME BUIECOMATEPUATIOB),
O3HAaKOMJIEHWE ¢ oO0pa3laMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl W €€  COCIMHEHHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOZCHUE TIpoliecca OOYTIMBaHUs caxapa IMoJ JeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Y4YEHHE XUMHYECKHUX CBOMCTB
pa30aBIIeHHOI CEpHOI KUCIOTHI, MPOBEICHUE KaYECTBEHHON PeakIuu Ha Cyib(aT-
MOH M HAOJI0JIeHWe MpHU3HaKa e€ MpPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuil, moaydeHue,
coOMpaHue, pacno3HaBaHWE MW HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (PocdaT-uoH U M3ydeHHe MPHU3HAKOB
UX IPOTEKaHHUsI, B3AMMOICMCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MEIBIO
(BO3MOHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MoJEeNen
KPUCTAIUTMYECKUX pemETOK anmasza, rpadura, (QymiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  afCOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MojlyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUYCHUE
CBOMCTB YTJIEKHCIIOTO ras3a, MpOBEeJCHHE KaueCTBEHHBIX peaKIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX MPOTEKaHUS, O3HAKOMIICHHUE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenme HeEMETAIUTbl U UX COCTUHEHUSI.

MeTaJibl 1 X COeIMHEHU S

OO01ast XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepmommyeckon cucreMe XUMHUYECKMX 3yeMmeHToB /J[. U.
MenpaeneeBa u cTpoeHus aToMoB. CTpoeHre MeTauioB. MeTtamnuyeckas CBA3b U
METAJIMYECKas ~ KpUCTa/UIMUecKas  pemie€Tka.  DIEKTPOXUMUYECKUH  psl
HaMpspKeHU MeTaioB. OU3nyecKkrue U XMMUYECKHE CBOMCTBa MeTaiioB. O0iue
crocoObl Mody4yeHus: MeTamioB. [loHsATHE O KOpPpO3UM METajuIOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTanb, YyTryH, TIOPATIOMUHHMN,
OpoH32a) ¥ MX MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[[{enounble MeTaIBL: MOJNOXKEHUE B llepruonnueckoil cUCTEME XMMHUUYECKUX
anemeHntoB /. . MenneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuabl u



TUJIPOKCUABl HaTpuss W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCIUHEHUU.

[[lenoyHno3emenbpHble METAJUIbl MarHMid M KaJblMH: IIOJIOXKEHHE B
[Tepuoguueckon cucreme xumuueckux sneMeHToB . M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXJIeHHE B Ipupoe. PU3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelinue coequHEHUs Kanblus (OKCUJA, TUIPOKCUI, COJIM).
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AOMUHHI: TI0JI0)KeHNE B [leproandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupone. Pu3nuecKue u
XUMHUYECKHUE CBOMCTBA allOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHS.

Keneso: nonoxenne B [leprognyueckon cucreMe XUuMHUYECKUX JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXAeHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKkcuibl, rTuapoKcuabl U conu xenesa (1) u sxenesa
(IIT), ux cocras, CBOICTBA U MOTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ OOpa3llaMu METaIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HUH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KaJIbI[USI W HATpus C BOJIOM (BO3MOXKHO HCIOJB30BAHUE BHUIACOMATEPUATIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITpOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXKHO  HCIIOJB30BAHUE  BHUJAEOMATEPHUATOB), IPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LIUHKA, JKEJe3a
(IT) u xxeneza (I11), meau (I1), HabnroAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
MJJaMEHH HWOHAMU HaTpus, KaJlus U Kaldblusid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PELIEHNUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BaxHerume
METAJUJIbl U KX COCIUHEHHUS.

XHMHUA M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXM3HU 4eJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. [lepBas momornis mpu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaenabHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, aanee — [1/IK). Ponb xuMun B pelieHHN 3K0JI0THYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepuaIbl).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXIpeIMeTHBIX CBsI3ed NpU HM3YyYEeHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYUYHBIX
MOHSATUH, TaK W TOHSATUH, SBJSIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, TNEPUOAUYHOCTb, HAOIIOIEHHE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusmka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
W30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
NOJyIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKast
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIIBI M3MEPEHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocuntes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yoOpeHusi, MUKPOIJIEMEHThI, MAKPOXJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaANIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETro
o0Opa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCITUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMA W JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMM, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEIEHUS U CIOCOOCTBYIOT IpOIeccaM
CaMOIIO3HAHMUS, CAMOPA3BUTHUS U COLIMATIN3ALMH 00yUYaIOIIUXCS.

JIMYHOCTHBIE ~ pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPHUEHTAaUN W
pacLIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOTO OTHOILLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
M HAay4YHOMY HAcCJeIHI0, NMOHMMAaHHUS 3HAYEHUsS XWMHUYECKOM HAyKh B >KM3HU
COBPEMEHHOr0 O0O0IIeCTBa, CIOCOOHOCTH BJIAAETh TOCTOBEPHOW HMH(OpMaluein o
IIEPENOBBIX JOCTH)KCHUSX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOHM,  y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W APYTUX  BUAAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJTHEHUH Y4€OHBIX, TO3HABATENbHBIX 3a7a4, BBINOJHEHHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIpoOLIECCE€ D3TOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHWE M TMOCTYINKH CBOMX TOBapuIlle C NO3ULUHU
HPaBCTBEHHBIX H MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHUSL:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH U COCTaBIAIOLINE
OCHOBY ISl IOHUMAaHHS CYIIHOCTH Hay4HOH KapTUHBI MHUpa, IpeICTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOJHON CPENOH, O POJIM XMMHUH B ITIO3HAHUM ITHUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IIOJYyYEHUE HOBBIX 3HAHUH IO
XMUMHH, HEOOXOIUMbIE Uil OOBSCHEHUS HaOJI0JAaEMbIX MPOLIECCOB U SIBICHMI,
MO03HABATEIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOi, JOCTYHNHBIMU TEXHHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyUYEHHI0 W TO3HAHMIO, JIOO03HATEIHHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K €aMO00Opa3oBaHUIO, MPOEKTHOM U  HUCCIEA0BATENbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANPABIEHHOCTH U YPOBHSA OOy4YEeHUsS B
JIaTbHEHIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[I0POBbIA 00pa3 »W3HH, OCO3HAHUE MOCIEICTBUIA U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrosl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOMMMOCTH COOJIO/IEHNUsT TIpaBWUJ  O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XMMHYECKHMH BEIIECTBAMU B ObITY U peajbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY M3yUEHHUIO ITpodeccuil u Tpylia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS MPEAMETHBIX 3HAHUA N0 XHMHH, OCO3HAHHBIA BBHIOOD
WHIMBHUIYAIbHON TPACKTOPUU MPOJOJKEHHUS 00pa30BaHusl C yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeATEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHUI,
TOTOBHOCTD aJaliTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) ’K0J10rH4ecKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KW3HU Ha 3€MJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznYeCKOMY M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJI O€30MaCHOTO MOBEICHUS IpU paboTe ¢ BEUIECTBAMHU, a TAKKE B CUTyaIUsX,
YTPOKAIOIIMUX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTY4YaeMble MPU U3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKalOIEeH IPUPOIHON CPENOU, AJIs ITOBBIICHHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJOO0ATbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX pPEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATDHI

B cocraBe wMmeTanpeIMETHBIX pEe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MUPA, U YHUBEpPCAIbHbIC YUeOHbIC TEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOM
NEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble j1ornyeckue aeicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUS! MPU OCBOEHUU
3HaHUM: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIENSATh UX XapaKTEepHbIC
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMHU), KUCIOIb30BATh
MOHATHUS 1711 OOBSICHEHUS OTNIETbHBIX ()AKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH 71T KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XHUMHYECKUX PEaKIIH,
YCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3yYCHUS,
CTPOUTD JIOTUUECKHUE PacCyX IeHUsl (MHIYKTUBHbIC, NEAYKTUBHBIE, IO aHAJIOTHH),
JI€JIaTh BBIBOJIBI U 3aKIIOYCHHS;

YyMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TMOHATUS (NMPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMUYECKHUE (3HAKOBBIEC) MOJIENIU, UCIIOJIb3YEMbIE B XUMHUH,
peo0pa3oBEIBATH MHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI 3JEMEHTa), XHUMHUueckas ¢opMmyna W YypaBHEHUE
XUMHUYECKON peakiuu — Mpy PEIICHUH Y4eOHO-IT03HABATENbHBIX 33]1a4, C YYETOM
ATUX MOJIECIBHBIX MPEJCTABICHUI BBISIBISATh U XapaKTEpHU30BaTh CYIIIECTBEHHbIC
MPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBIICHUSIX.

Ba3oBhIe uccieaoBaTe/ILCKHeE JeCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI II0
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKIECHUN;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEACHUIO
YUYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM MpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 Mpo/ieJIaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIApHAsg JIUTEpaTypa XUMHUYECKOTO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcsl WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuio;



YMEHHE NMPUMEHATh Pa3InYHbIE METOJbl U 3aMpOChl MPU MOHMCKE M OTOOpE
UHPOpPMAIlMU W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JJi BBIIOJHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OMbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHM,
OBJIQJICHUE KYJbTYPON aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY MpeacTaBieHrs HHPOPMAIUN U
WLTIOCTPUPOBATh peEIIaeMble 3aJayd HECJIOXKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

YyMEHUE UCIOJb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIeI0BATENLCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSIHUE OKPY’KAIOLIEH MpPUPOIHON
Cpenpbl.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe 1eiCTBHUA:

yMEHHUs 3aJlaBaTh BOIpPOCHI (B XoJie nuamora W (WiIM) IUCKYCCHHU) IO
CymecTBy  oOcyxnaeMoill  TeMbl, (OPMYyJIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

YMEHHSI ~ TPEACTaBIATh  MOJYYEHHBIE  PE3yNbTaThl  MO3HABATEIBHOM
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUI0
pEe3ynbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (J1JaOOpaTOPHOIO OIbITa,
J1abopaTopHOI pabOTHI MO MCCICTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCJEOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX TMPOOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBbIE IITYPMbD», KOOpIUHALUSA
COBMECTHBIX JCHCTBHM, OINpeAeNeHUe KpPUTEPHEB IO OICHKE KadyecTBa
BEITIOJTHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBepCcAJbHbIE Yy4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIN JACSITeNIbHOCTH, IUIaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITEIbHOCTD, BEIOMpaTh Hanbosee 3(EeKTUBHBIE CIOCOOBI PEIICHUs yUeOHBIX U
MO3HABATENIbHBIX 3a]la4, CaMOCTOSITENIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUM 3aJaHUM C Y4ETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE IOJYYEHHOIO pE3yJIbTaTa 3asBICHHOHN €M, yMEHHE
UCIOJIb30BaTh M AaHATM3UPOBATh KOHTEKCTHI, ITPeIjiaraéMble B YCIOBUU 3aJaHH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHbIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEeIbHOTO
COJICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHOM pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlONIMMHCS HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



JNEUCTBUN, crenupuIecKkue [ MpeAMETHOM o0nacTu «XUMHUS», BUIBI
JEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO M MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xonIy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIN:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XUMHYECKUU JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, IJIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKHCJICHUS, XMUMHYECKasi PEaKius, KiIacCUu(PuKaius peakiuii: peaxiuu
COCAUHEHHUSI, pEaKUUMU PA3JIOKEHUs, pPEaKUUUd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeII0BOM 3(pdeKT peakiuu,
SIPO aToMa, JJICKTPOHHBIA CIIOM aroMa, aToMHas OpOWTab, PaJaNYC
aTOMa, XMMHUYECKasi CBSI3b, MOJISIPHAS M HEMOJIIPHAs KOBAJCHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOp, MAaccoBas J0Js BELIECTBA
(mponeHTHasE KOHLIEHTpAIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHUYECKMX TOHATHA U
MIPUMEHATH 3T MOHITHUSA MPHU OMMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

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

e ONpENeNsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKMCIIEHHUS  DJEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOHW CBsS3M (KOBAJICHTHAsS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa J[. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIOKeHUs B llepuoamyeckoit cucreme,
3aKOHOB COXPAaHEHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyueckoi
CHCTEMBl XHMHUYECKMX DOJIEMEHTOB: pa3iInyaTh MOHATHS «IJIaBHAs
nonarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», maneie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbIE MMEIOTCS B
tabnuue «llepuoanueckass cucrema Xumuueckux osaemeHtoB . .
MenpneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij spa, 00IIee YUCIO IEKTPOHOB
Y pacmpeeeHUe UX MO JIEKTPOHHBIM CIIOSM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYECKHUE BEICCTBA,
XUMUYECKHE peakuuu (M0 YMUCIy U COCTaBy YYACTBYIOLIUMX B pPEAKIUU
BEIIIECTB, M0 TETUIOBOMY (D PEeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAasi OMUCAHUE TIPUMEPAMU MOJICKYJISPHBIX
ypaBHEHUM COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIMIA;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O W  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MACCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHYECKOU PEaKIINH;

MPUMEHSTH OCHOBHBIC OTEPAIUU MBICTUTEIHHONU EITEIILHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMAaTH3alluio, KiIacCHU(pUKAIIHIO,
BBISIBJICHUE MPUYUHHO--CIIEACTBEHHBIX CBS3€H — JJIsl M3Y4Y€HHUs CBOICTB
BEIIECTB M XHMHUYECKUX pEaKIUh, EeCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAONIOJCHWE, W3MEPEHHE, MOJICIUPOBAHHE, JKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7a0b0paTOpHBIM  000pY/IOBaHUEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbIIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB TIO TMOJYYEHHUIO W COOMPAHHIO
ra3oo0pa3HBIX BEMIECTB (BOMOpOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBJICHHUIO
pacTBOPOB C ONPEAECITEHHOM MACCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA,
IUIAaHUPOBATh M MPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHl IO
pacro3HaBaHUIO PACTBOPOB MICIIOYEH U KUCIOT C MMOMOIIBIO HHIUKATOPOB
(;makmyc, henondTaaenH, METHIOPAHXK U JPYTHE).

K xonIty oOydenus B 9 kiiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX TOHSATUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, IMPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMHUUYECKasl peaKiusi, XUMUUYecKasl CBA3b, TEIUIOBOM A deKT
peakiuyd,  MOJib, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, AJICKTPOJUTHYECKAS JHUCCOLMAIMS, PEAKIIUU HOHHOTO
oOMeHa, KaTaiM3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTENb,  OKHCIEHHME M  BOCCTAHOBJICHHE,
aIIoTponus, aM(pOTEepPHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemi€Tka, KOppo3Hs METaJUIOB,
CIJIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHWH, TMPEIeIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WJUIKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XWUMHYECKUX IIOHATUM H
MPUMEHSThH 3TU NOHATHS MPU OMUCAHUY BEILIECTB U UX MPEBPALICHUM;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJi€HHUS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUUYECKUX PEAKIIUM;

ONPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIIEHNUS] XUMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, IIPUHAIEKHOCTH BELIECTB K
onpeneaéHHOMY KJacCy COEIMHEHHH 1Mo (opmyliaMm, BUJ XUMHUYECKOH
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEMHEHUSIX, 3apsi/l MOHA M0 XMMHYECKON (Qopmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCAVUHEHUN, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BELLECTBA;

packpsiBath cMbIich Ilepuonmueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHUCHhIBaTh W XapaKTEPU30BATh
Tabnuunyo Gopmy lleproanyueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas MOArpymna (A-rpynma)» U «moOovHas
noarpynna (b-rpynna)», manbie ¥ OojblIMe MNEPUOAbl, COOTHOCUTH
0003HAaUEHHUs, KOTOpbIE MMEIOTCS B MEPUOJAMYECKONW Tabnuie, ¢
YUCJIOBBIMU  XApPAKTEPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMMHYECKHUX
JJIIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHUCIO BJICKTPOHOB H
pacnpeneneHne WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB UM UX COECIMHEHUU B
npeaenax MajblX IEPUOIOB U TJIaBHBIX MOATPYIIl ¢ YUETOM CTPOEHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BELIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy U COCTaBy YYAcTBYIOIIMX B pPEAKLIUU
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 WU3MEHEHHUIO CTENEeHEeW OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKHE XUMHUYECKHE
CBOMCTBA IIPOCTBIX M CJOXKHBIX BEIIECTB, NOATBEPXKAAas ONMCAHUE
IIpUMEpPaMH MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKLIN;

COCTaBJIATb YPABHEHUS DJIEKTPOJUTUYECKOW JHCCOLMALMUA  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHUs PEAKIIMM NOHHOTO



oOMeHa, YypaBHEHHsI peakUuuid, MOATBEPKAAIOINIMNX CYIIECTBOBAHHE
TeHETUYECKOM CBSI3M MEX]y BEIIECTBAMHU PA3NIUYHBIX KIACCOB;
pacKpbIiBaTh CYUIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHiA
MIOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OanaHca STUX PeaKIui;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJIEKYISAPHYID H  MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEeHTa 1o (dopmyIie
COEIMHEHMS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIIHH;

coOirofaTh  MpaBWiIa  MOJB30BAaHHUS ~ XMMHUYECKOM  MOCYI0M |
nabopaTopHbIM  000pyZOBaHHEM, a TaKKe TpaBWia OOpalIeHus C
BEIICCTBAMH B COOTBETCTBUM C MHCTPYKIHMSIMH IO BBITOJHEHHUIO
71a00paTOPHBIX XMUMHUYECKHUX OIBITOB MO TMOJYYEHHUIO U COOUPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U yTIICKUCIIOTO Ta3a);

OPOBOAUTH  PEAaKIUH, TMOATBEPXKAAIOIINE  KAYECTBEHHBIH  COCTaB
Pa3IUYHBIX BEIIECTB: PACO3HABATH OIBITHBIM MyTEM XJIOPHUA-, OPOMUI-,
uoaua-, kKapobonar-, docdar-, cwimkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJIHBIX PacTBOpax HEOPTraHMUECKUX BEIIECTB;

PUMEHSATH OCHOBHBIE OTEpAIlUN MBICTUTEILHON NEATeThHOCTH — aHAIIn3
U CHHTE3, CpaBHEHHE, OO0O0OIeHne, CHUCTEeMAaTH3AINI0, BBHISBICHHE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJII M3YYCHHUS CBOWCTB BEIIECTB U
XUMUYECKAX pEaKlUid, €CTeCTBEHHO-HAyYHbIC METOIbl TIO3HAHUS —
HaOI0/IeHUEe, U3MEPEHHEe, MOJACITUPOBAHUE, IKCIEPUMEHT (pEalbHBbIA U
MBICJICHHBIN ).



TEMATHYECKOE ITNTAHUPOBAHUE

8 KIIACC
KoaunyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U daekTpoHHbIe (UU(pPOBHIE)
n/n TeM MPOrpaMMBbl Bcero Kourpoasurie Hpaxriieckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA
11 BemiecTBa u xuMu4deckue 15 1 0 but6mmoreka [IOK
peaxkuuu https://m.edsoo.ru/7f41837¢
XuMmust — BakHast 00J1aCTh
12 €CTECTBO3HAHUS U 5 0 ) bubmmnorexa LIOK
MPAKTUYECKOUN AEATETbHOCTH https://m.edsoo.ru/7f41837¢
YyeJIoBeKa
Hroro no paszneny 20
Pa3znen 2. BaxHeiilune nmpeacTaBUTed HEOPraHUYECKHUX BelleCTB
’1 Boznyx. Kucnopog. [lonstue 6 0 1 Bu6muotexa [JOK
00 okcugax https://m.edsoo.ru/7f41837¢c
9 Bonopoa.Ilonsitue o kucnorax 2 0 1 but6mmoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Tonsitue 06 5 | 1 bubmunoreka LIOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIC KIIACCHI 1 ) 1 bubmunoreka LIOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. llepunoanueckuii 3axkoH u [lepuognyeckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHUU




[Tepuoanueckuii 3aKOH 1

31 [Tepuoanueckas cucrema 7 bubmunorexa LIOK
XUMHYECKUX djieMeHToB /I, U. https://m.edsoo.ru/7f41837¢
Menaene-eBa. CtpoeHue atoma

2 | 8

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIBHBIE PEAKITUN
bubmunoreka LIOK
Hroro mo pasery 15 https://m.edsofru/7f4l837c
Pe3epBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10O 68

ITPOTPAMME




9 KVIACC

Kosaun4yecTBo 4acos JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Paszgen 1. BenrecTBO U XUMHUYeCKHE PeaKIUU
11 [ToBTOpenue u yriryOiaeHne 3HaHUH 5 0 0 bubmuotexa [JOK
' OCHOBHBIX pa3/IeJioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnuoreka [IOK
’ peaxuuii https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs! JUCCOLUALIUS. 2 | 1 bubmmoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3zgen 2. HemeTa/sIbI M HX COeTUHEHU S
71 OO01mas XxapakTepuCTHKa XUMUYIECKUX 4 0 1 bubmmoreka [JOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61ast xapaKTepUCTHKA XUMUYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 0 1 Bubmmorexa [JOK
' PYHIIHL- &P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO61as xapakTepUCTHKA XUMUYECKUX Eub 1OK
noInoTeKa
23 VA- A 7 0 1
DJICMEHTOB rpymmbI. A3OT, Gochop u nx https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.4 anemeHTOB [VA-rpynmnsl. Yriepon n 8 1 1 bubmmorexa LIOK
' . PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIUHEHUS
Hroro no paszneny 25




Pa3zgen 3. MeTaaabl M HX COeIMHEHUA

but6mmoreka [IOK
B i 4
3 Obmpe coficTBa METAIIO https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
32 Bakueiinine MeTaibl U UX COCIUHEHUS 16 hitps://m.cdsoo.ru/7f41a636
Hroro no paszneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemtecTBa 1 MaTepHuaiibl B )KH3HH YeJIOBEKa 3 bubmorexa LIOK
’ Hl p https://m.edsoo.ru/7f41a636
Htoro no paszneny 3
PesepBHOE BpeMs 3 bubmmorexa [OK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Koutpoabsubie IIpakTuyeckue A p
n/n Bceero u3yuyeHusi  oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
| [Ipenmer xumuu. Poiab XMMUH B )KU3HU 1 0 0 bu6mmoreka [IOK
yesnoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 I1 1 0 0
OHSITHE O METO/aX MO3HAHUS B XUMUH hitps://m.edsoo.r/f0d227c
[Tpaktuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00OpaTOPUU U IPUEMBI | 0 1 bubnnorexa HOK
oOpareHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 Yucteie BemecTBa 1 cMecu. CriocoObl | 0 0 bubmuorexa [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha npumepe 1 0 1 bubmmorexa LHOK
A . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKHU MOBAPEHHOM COMN)»
Bbu6nmuoreka [JOK
6 A 1 0 0
TOMBI H MOTICKYIIH https://m.edsoo.ru/ff0d2a6c
7 XuUMHUYECKHe 3JIEMEHThI. 3HAKU ) 0 0 bubmnorexa [JOK
(CMMBOJIBI) XMMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
II 1
8 POCTBIE U CIOKHBIE BEILIECTBA 0 0 hitps://m.edsoo.ru/f0d2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 0 0 bubmmorexa LHOK

https://m.edsoo.ru/ff0d2d50




3aKO0H ITOCTOSHCTBA COCTaBa BEIIECTB.

bu6nmuoreka [JOK
10 X .B
umiiecKas popmyna. BanerTrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
1 OTHocUTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10711 XMMHYECKOTO bubmuorexa [JOK
3JIEMEHTAa B COeINHEHNN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Mouib. bubmuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 ®OU3NYECKUE U XUMAYECKUE SIBIICHHUS. bubmuorexa [JOK
XuMHUecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipr3HaKku U yCclIoBUS TPOTEKAHUS bubnnorexka [HOK
XUMHYECKHUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCcChl BEIIECTB. bubmmoreka [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust konuuecTBa, MacChl
17 BEIIIECTBA 10 YPABHEHUSIM XUMHUYECKHUX bubmorexa HOK
t . P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanmss XuMUIecKuX peakinii
18 (coenuHeHMs, pa3I0KEHUS bubmorexa HOK
A b ’ https://m.edsoo.ru/ff0d3{34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIuKIoneauct. O6o0IeHEe U bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTtponbnas padora Nel no reme bubmmoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKIIUI https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448¢




npocToe BeuiectBo. O30H

dusnyeckue U XUMUYECKHUE CBOMCTBA

bu6mmoreka [IOK

22
KHCIOPOZA (peaKLlitit OKHCIICHH, https://m.edsoo.ru/f0d46 14
ropenue). [lonstue 06 okcumax
CrocoObI MoTy4YeHust KUCIOPO/ia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa HOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoii 3pPeKT XuMUIECKOI
24 peaKIuu, TOHSITHE O Bbu6nuoreka [JOK
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUYECKUX PEAKITHIX
TornuBo (He(Th, Yroidb U METaH).
25 3ar SISHGIEI/qu];OS . a, CIIOCOOBI Zro bubmmorexa [TOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MPEeI0TBPAIEHUS
[IpaxkTuueckas padora Ne 3 o reme
26 «[Tonydyennie u coOupaHue KHCIOpOa bubmmorexa [OK
- . P posa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €r0 CBOMCTB)
7 Bonopoa — snemeHT 1 npocroe bubmuorexa [JOK
BelecTso. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)8 Du3nyeCcKnue 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnmuoreka [JOK
29 IT
OIPITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
bubmmoreka [IOK
31 «[Tonydyenue u coOupanue BOAOPO/A,

WU3yYECHHE ETO CBOWCTB)

https://m.edsoo.ru/ff0d4{42




MomnsipHblii 005EM ra30B. 3aKOH

Bbubnmuoreka [JOK

32
ABoraznpo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmorexa HOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 ABHEHUIO pPEaKIIMy Ha OCHOBE 3aKOHA bubmorexa HOK
ypas DEAKHIH 1 htps://m.edsoo.ru/fR0d5708
00BEMHBIX OTHOIIICHUH T'a30B
35 Du3nYECKUe 1 XUMUYECKHE CBOMCTBA bubmnorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuorexa [JOK
AHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacblleHHbIe
37 1 HEHACHIIIICHHbIE pacTBOPHI. MaccoBas bubmorexa HOK
H P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEILIECTBA B pacTBOpE
[IpakTuueckas padota Ne 5 o Teme
18 «ITpuroroBieHue pacTBOPOB ¢ bubanoreka [HOK
onpeaecsaeHHON MacCOBOM 10JeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA
19 KonTponbnas paborta Ne2 o teme bubmmoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupel: cocTaB, KacCU(UKAIINS, Bbu6nuoreka [JOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnne u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LHOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, Bbubnuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [lonydyeHne u XuMHUYECKHE CBOWCTBA bubmmoreka [IOK
OCHOBaHHI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XMUMHUYECKUE CBOMCTBA bubmmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMCHKIATYypa,
46 cnoco((SLII) TOJI )eHI/Iﬂ XI/IMI/I‘IZSKI/IG bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6. Permenue
47 SKCHEPUMEHTAIBHBIX 3314 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
43 I'enernueckas cBsA3b MEXKIY KiIaCCaMU bubnnorexka [HOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUI
= . https://m.edsoo.ru/00ad9cb2
Kontposbnas padota Ne3 o teme
50 "OCHOBHBIE KJ1aCChl HCOPTAHUYECKUX bubmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHHI
[TepBbIe MOMBITKH KIacCUPUKAITII
51 XUMHYECKHX 3JIeMeHTOB. IloHsATHE O bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIAxX CXOTHBIX AJIEMEHTOB
[Iepronnueckuii 3aKOH U
Bbubnuoreka [JOK
52 [lepuoauueckasi cucteMa XUMHYECKUX
https://m.edsoo.ru/00ada52¢
anemenToB 1. Y. MenaeneeBa
Bbubnuoreka [JOK
53 IIepuonsl, rpynmel, MOATPYIIIILI

https://m.edsoo.ru/00ada52¢




Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuorexa [JOK

>4 sanep. N3oTomsl https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTPOHHBIX 000JI0YeK
55 aToMOB 3J1eMeHTOB [leproanueckoit bubmmorexa [TOK
https://m.edsoo.ru/00adabbc
cucremsl [. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA 110 €TI0 MOJI0KEHHIO B bubmuorexa [JOK
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHUS HayKH U ipakTuku. . U. bubnnorexka [HOK
MenpeneeB — y4€HbIN, NEIArOT U https://m.edsoo.ru/00ada96¢
rpaKJIaHUH
53 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubmmoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
39 VoHHas XuuHHeckas Cassb https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMH4YeCKas bubmmoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHasi XuMu4ecKkas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenenp okucneHia https://m.edsoo.ru/00adae28
63 OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC bubmuorexa [JOK
peakiuu https://m.edso0.ru/00adb076
64 OKUCIUTENN U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.eds00.ru/00adb076
65 KontponbHas padota Ne4 o teme bubmuorexa [JOK




«CTtpoenue aToMa. XuMUUYECKasi CBSA3b»

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

66 Peseprublit ypok. O6001IeHNE 1 ) bubnnorexka [JOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O600111eH1E U | bubmmoreka [JOK
cUCTeEMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PezepHblit ypok. O6001eHuE 1 ) bubmmoreka [IOK
cHCTeMaTHU3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabusie IIpakTuueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
[lepuoanueckuii 3aK0OH.
| Ilepuoauueckas cucrema 1 0 0 bubnnorexa [HOK
XAMHUYECKHX 3eMeHTOoB /1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH
2 CBOMCTB XMMHUYECKHX IJIEMEHTOB 1 0 0 bubmmorexa [TOK
. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPHOJIOB
3 Knaccudukanus 1 HOMEHKIATypa | 0 0 bu6mmoreka [IOK
HEOPTaHWYECKNX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XUMUYECKOW CBSI3U U TUIIBI ) 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IloBTOpenue u yriay0OaeHue 3HaHUI 1 1 0
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccudukanmst XumMuaeckux | 0 0 Bbu6nmuoreka [JOK
pEeaKIH MO pa3IMYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKON
7 eakuu. IIoHATHE O TOMOI€HHBIX U 1 0 0 buGnnorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEaKIIMIX
[TonsiTe 0 XUMHUYECKOM PaBHOBECHHU.
bu6mmoreka [IOK
8 @DaxTOphl, BAUSIOLUIUE HA CKOPOCTh 1 0 0

XUMHUYECKOM PCaKuu U MOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'0 paBHOBECHUSA

OKuCINTEIFHO-BOCCTAHOBUTEIIHHEIC

bu6mmoreka [IOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOMN
10 nccoranu. CuibHbIE U ci1a0ble buGnnorexa LIOK
A THATLIHL https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HMounnrie ypaBHEHU peaKInii buGnnorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN buGnnorexa LIOK
p UH https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITIT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIEHUNA 00 Bubmorexa IIOK
ped o https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JTUCCOIHAITIT
14 Iloustue o runpoause coieu buGnnorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Pertreane KCrIepUMEHTATIbHBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3aga4uy
KontponbHas padota No2 o teme
17 «INEKTPOIUTHYECKAST TUCCOINAIINS buGnnorexa LIOK
p A HHATH. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO011ast XapaKTEPUCTUKA TAIOTEHOB.
18 XI/III;I/III/I‘IGCKI;IG CBI;ﬁCTBa Ha IIpUMeEpE buGnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. CoJisiHast KUCIIOTA, bubmmoreka [JOK




XAMHYECKHUE CBOMCTBA, IOJyYEHUE,
MIPUMEHEHHUE

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

[IpakTuueckas padora Ne 2 o reme

bu6mmoreka [IOK

20 «IlomydyeHue COJITHOM KUCIIOTHI,
- .. . https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTBY»
Boruncnenus o ypaBHeHUSAM
21 XUMHUYECKUX PEAKIINH, €CIIN OOUH U3 bubmorexa LIOK
p ’ https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
” OO61as xapakTepUCTHKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AmoTponHbie MOIU(UKAIINK CEPHI.
” Haxosxnenue cepsl U €€ coeIMHEHN bubmmoreka [IOK
B MpUpOJE. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBonopoi, cTpoeHHe, GU3HIECKUe bubanorexa HOK
1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,
25 bu3HYecKre U XUMHUYECKHUE CBOMCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
IPUMEHEHUE
XUMHYECKUE peaKlui, JekKallue B
OCHOBE IIPOMBIIIIJIEHHOTO CII0c00a
26 MOJTYYEHUS] CEPHON KUCIIOTBHI. bubanorexa HOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKarOIIEeH Cpelibl COEIUHEHUSIMU
cepbl
7 Brrunciienue MaccoBoil 40JIM BBIXO/1a bubmuorexa [JOK
NPOJIYKTa PEAKIINHT https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuCTHKA dJIEMEHTOB bubmmoreka [JOK




VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpupo/ie, Gru3nvecKue u
XUMUYECKHUE CBOKCTBA

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

AmMHaK, ero Gu3nvecKue u

29 XAMHYECKHE CBOMCTBA, MOJIYYEHUE U bubmmorexa [JOK
> HOIYH https://m.edso0.ru/00adf004
MPUMEHEHUE
[TpakTuueckas padota Ne 3 o Teme
30 «ITonyuenne ammMuaka, U3y4eHHUe €ro bubmmorexa [TOK
. T etk https://m.edso00.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gu3ndecKue u Bbubnmmoreka [JOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPaTIbHBIX

32 oOpeHuii. XuMuyeckoe bubmmorexa HOK
yA00p ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KaIoLIEeH cpeibl
COEIMHEHUSIMU a30Ta
®ocdop. Oxecua pochopa (V) u

33 q)occ%)o pHa;{ KI/ICJ'I((i))Ta q)(i)plzsn(qezmne u bubmmorexa [JOK

P . https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOITYYCHHE
Hcnons3oBanue pochatos B

34 KaueCTBE MHHEPAIBbHBIX YI0OpEHUH. bubmmoreka [JOK
3arpsi3HEHUE TPUPOAHOU CpPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepona, pacmpocTpaHeHHUE B

35 pu I())z[e gnsnlzlec;;e A XUMHUYECKUE bubmmorexa [IOK

P .I,) ’ https://m.edsoo.ru/00adfd9¢c
CBOMCTBa
16 Oxkcuapl yriaepoaa, ux Gpusndeckue u bubnnorexa HOK

XUMHYECKUE CBOVICTBA.

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




DKoJIoruyecKue mpooIemsl,
CBsI3aHHBIE ¢ OKcHuaoM yrieposa (IV)

37 VYronpHas KUCIOTa U €€ COTN bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[IpaxTuueckas padora Ne 4 o reme

18 "ITosrydyeHune yrieKucioro rasa. bubmmoreka [IOK
KauecTBenHnas peakius Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIE MOHATHS 00
39 OpraHUYECKUX BEIECTBAX KaK O bubmorera LIOK
p https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX YIiiepoaa
40 KpeMmuunii u ero coeguHeHns bubmmorexa [IOK
P https://m.edsoo.ru/00ac080a
[IpakTuueckas padora Ne 5. Permenue

41 AKCIIEpPUMEHTAIBHBIX 33J1a4 110 TEME bubnnorexa [HOK
«BaxHeie HeMeTalIbl U UX https://m.edsoo.ru/00ac0bf2
COCTMHEHUS»

Kontponbnas padora Ne 3 mo teme
N bu6mmoreka [IOK
42 «BaxHeie HeMeTalIbl U UX
https://m.edsoo.ru/00acOe18
COCTMHEHUS»
OO0m1as XxapaKTepUCTUKAa XUMHUIECKUX
3JIEMEHTOB — METAJLIOB.

13 Mertannu4deckas CBsI3b U bubmuotexa [JOK
METaJIINYeCKas KpUCTaINYECKast https://m.edsoo.ru/00ae103e
pemérka. PU3n4YECKUe CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJIIOB.

. bu6mmoreka [IOK

44 DIIEKTPOXUMUYECKUH P

HaIPsHKEHUN METaJlIoB

https://m.edsoo.ru/00ael 156




O06u1me crocoObl MoTy4eHust
MeTtaiuioB. CruiaBel. BeuucieHus mo

45 aBHEHUSIM XUMUYECKUX PEAKIINU buGnnorexa LIOK
yp peaKiu, https://m.edsoo.ru/00ael156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
pUMeECH
46 ITorsATHE O KOPPO3UN METAILIOB bubmorexa LIOK
pP https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47
[Henounnie meramet https://m.edsoo.ru/00ae14b2
43 OKCHUIBI ¥ TUAPOKCUBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [llenouHoO3eMeTbHBIC METAIIBI — bubmuorexa [JOK
KaJIBIIMA 1 Mardui https://m.edsoo.ru/00aec15e8
50 Baxueime coenuHEHNS KaJIbIUI Bubmuorexa IIOK
A H https://m.edsoo.ru/00ael 58
51 O000I1IIeHIE U CUCTEMATU3ALIHS
3HAHUU
57 JKEcTkoCcTh BOABI U CITOCOOKI €& bubmuorexa [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "XEcTKOCTH BOIBI 1 METOMEI €€ bubmorexa LIOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHECHHS
bubmuorexa [JOK
54 A 7
JTEOMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOCTBA OKCHJIA U bubmmoreka [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmmoreka [JOK

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, TUAPOKCUIBI U COJIN KCIIC3a

Bbubnmuoreka [JOK

37 (IT) m »xeme3a (III) https://m.edsoo.ru/00ae35¢6
58 O06001IeHNe U CHCTeMAaTH3aIINS
3HAHUH
[Ipaktrueckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubanoreka [JOK
«BaxkHenmme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUSAM
XUMHYECKHUX PEaKIIHii, eCIM OJUH U3
60 peareHTOB J1aH B U30BITKE WIIH bubnnorexka [HOK
COJIEPXKUT IpUMeCH. Beruncienns https://m.edsoo.ru/00ael1750
MacCOBOH J0JIH BbIXOJA MPOIAYKTa
peakuuu
61 O00011eHNE U CUCTEMATU3ALMS
3HAHUN
Ob6o06maromuit ypok 1o Teme
62 «BaxkHenmme MeTaJlIbl U UX
COETUHEHUS
63 BemectBa u matepuansl B bubnnorexa [HOK
TOBCETHEBHOM KU3HU UEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arpsi3HEHUE bubanorexa HOK
OKpYKarloIle cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemieHnun bubmmoreka [JOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
66 Pezepublit ypok. O6001eHue u bubnuoreka [IOK
crucTemMaTu3alurs 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O6001IeHNE 1 bubmuorexa [JOK




CUCTeMaTHU3alus 3HaAaHUN

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

68

Peseprubrit ypok. O6001IeHNE U
crucTeMaTu3auurs 3HaHUI

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
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YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

[Mabpuensn O.C. Xumus. 9 knacc: yaeOHUK 711 00111e00pa3oBaTeIbHbIX
opranmu3zanuii / O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnaakos, - 3-e u3za. - M.:
[Tpocsemenne, 2021. - 223 c.

IMa6puensu O.C. Xumus. 8 knacc: yaeOHUK 1t 001eo0pa3oBaTeIbHBIX
opraamzanuii / O.C. I'abpuensu, W.I'. Octopoymos, C.A. Cnaakos. - 3-e. - M.:

[Ipocsemenne, 2021. - 175 c.

METOJINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

Xumus. Temarnueckue tectol. 9 kiace / coct. E.H. Ctpenpaukona, B.1O.
Mummuna. - M.: BAKO, 2016. - 64 c.

Xumus. Temarnueckue tectol. 8 kiace / coct. E.H. cpenbaukoBa, B.1O.
Mummuna. - M: BAKO, 2016. - 80c.

KonTtponbHo-u3MeputenbHbie Matepuaibl. Xumus: 9 kinacce / Coct. H.IL.
Tpoery6osa. - M.:BAKO, 2012 - 112 c.

KonTponbHo-u3mepurensabie MaTepuaibl. Xumus: 8 kiacc / Coct. H.IL
TpoeryOoga. - M.: BAKO, 2013. - 112 c.

Xumust. [IpoBepouHble U KOHTPOJIbHBIE PAOOTHI. 9 Kiacc: yueo. mocodue st
obmeoOpazoBarenbHbiX opranuzanuii / O.C. I'abpuensn, I'.I'. JIpickoBa. - M..:

[IpocBenienne, 2021. - 191 c.



Xumus. [IpooBepounbie 1 KOHTPOJIBHBIE PAa0OTHI. 8 Kiacc: y4e0. mocobue st
obmeoOpazoBatenbHbiX opranuzanuii / O.C. I'abpuensn, I'.I'. JIpickoBa. M.:

[IpocBemienne, 2021. - 175 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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