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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO O0IIIETO 0Opa30BaHuUs, MPECTAaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBEe QeaepanbHOil pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLEMIHUU MPEnoaBaHus Y4eOHOro mpeaMeTa « XUMHU
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T NpPENCTaBICHUE O IENAX, OOIel CTpaTreruu
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
0COOEHHOCTEH  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 N3yYeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JIEATEIbHOCTH OOYYalolerocss Mo OCBOEHUIO
y4eOHOT0 CO/IepKaHUSI.

3HaHUE XHMHHM CIY)KUT OCHOBOW [UJIsi (HOPMHUPOBAHUSI MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCTaBICHUNH O MAaTEPHAIIBHOM €IWHCTBE MHPA, BAXKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPruM M 00 HSBOJIOIMHU BEUIECTB B MPUPOJE, O MYTAX PEHIeHUs 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
oOydJaronmuxcsi, 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, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUHN €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJaIONTUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yUJaIOIIHUXCA.

JlaHHbIe HampaBjieHUs B OOYYEHUU XUMHHU OOECIEYMBAIOTCS CHEIU(UKON
COJCp)KaHUsl  y4yeOHOro  TpeaMeTa, KOTOpPBIM  SBISETCS  IEIaroru4eckKu
alalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XMMUU Ha ONPEACTIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMHUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYEeCKOM XUMHM M HEKOTOPBIX OTJCIbHBIX 3HAYUMBIX TMOHSTHN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona k €€ m3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MIOHATUM O XUMHUYECKOM D3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHSATHI O XMMHUUYECKOM
peakiuu. OO0€ O3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI TI0 TPHHIIUITY
IIOCJIEIOBATEILHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX IPEICTABICHUMN
Pa3HOIO YPOBHSI:

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

— [lepuonnueckoro 3akona JI. 1. MeHnneneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOW CBSI3H;

— TpencTaBieHUNd 00 DICKTPOIUTHYCCKOM IHUCCOIMAIMM BEUIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHAS (PYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJYYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIHOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUSI O XMMUYECKOW COCTABIIAIOLICH HAYyYHON KapTHHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM IPHUPOAbI, LIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHUU OPOUCXOAUT C IPUBJICUEHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYKAIOMUA MUDPH,
«buonorus. 5—7 knaccel» U «PuU3KKa. 7 KJIaccy.

[Ipy wu3yyeHUM XUMHHM TPOUCXOJUT (POopMHpOBaHHME 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JESATEIbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHUYECKHX
3HAHUNA — BaKHEUIMX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX TOJIOKECHH,
JOCTYIHBIX O0O0OOIIEHU MHUPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpuOOIIEHUH K HAyYHBIM METOJaM T[I03HAHUS TPU HU3YYCHHH BEIECTB U
XUMHYECKHUX PEaKIHi, B (OPMUPOBAHUHN U PA3BUTHUU MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOEHMM NpaBWJI O€30IIaCHOI0 OOpalleHHs C BELIECTBAaMHU B
IIOBCE/IHEBHOM JKH3HHU.

[Tpu u3yyeHun XMMHU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUSI BayKHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (¢GOpMHUPOBaHHE WHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HalpaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
o0Oy4aromuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHOW JIEATENbHOCTH, HAyYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUU;

— obecrieueHne ycIoBUi, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00yUYaIOIUMUCS
OIbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBbIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIBHOE 3HAUYEHUE IJIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (¢opmupoBaHue oOmeld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOI
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHUH OOBSICHATP U OLEHUBATh SIBICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJIb3YsS 3HAHWUS U OMbIT, MOJTYYCHHbIE MPU U3YYCHUU
XUMHH, TPUMEHSTh WX MPU PEUICHUH MpoOJeM B IOBCEAHEBHOW XHU3HU H
TPYAOBOH AESITEIBHOCTH;

— (QopmupoBaHue y o0Oy4yarolmuxcs T'YMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTHYECKU
LEeJIecO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPaHEHHUs CBOETO 37J0POBbS U OKPY’KAIOLIEN PUPOJHON CpEIbl;

— pa3BUTHE MOTUBALUUM K OOYYEHMIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CaMOBOCIIMTAHUID HA OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX  LIEHHOCTEM,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY IPO(MUIIS M HAIPABIEHHOCTU AAJIBHEHIIErO
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX Ui HU3YYEHHS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJEPKXAHUME 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.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs Macca.
OTHOcuUTENbHAs MOJIEKYJsIpHAs Macca. MaccoBasi J0JIsi XUMUYECKOIO 3JIEMEHTA B
COCIUHEHUH.

KommuectBo Bemectsa. Moub. MossipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHEHUMN.

@u3NUeCKUe U XMMUUYECKUE SABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHMsS MAacCChl BELIECTB. XMMHUYECKHE ypaBHeHMs. Knaccudukainus
XUMUYECKUX PEAKIUH (COCTMHEHNS, Pa3I0KECHHUSI, 3aMEIICHUS, OOMEeHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1adopaTopHbIM 00OPYAOBAHUEM, U3YUEHUE U OINKCAHUE
bU3MYeCKuX CBOWCTB 0O0pa3loB HEOPTAHWYECKUX BEIIECTB, HAOJIOJICHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHACHCAIUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHMCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluid (pa3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIecTBUE xkele3a ¢ pacTBopom conu meau (II),
U3y4YeHUe CIOCOOOB pa3JeieHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BbINIapUBaHUE, AUCTHILISALMS, XpoMaTorpadus, mpoBeeHue OUUCTKU MOBAPEHHOU
coiid, HAOJMIOJEHWE W  ONHWCAHWE  PE3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJI
(IrapocTepKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BElIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3ia€eMEHT U mpocToe
BemecTBO. HaxokneHuwe kuciopoga B TpUPOAE, (PU3MYECKHEe W XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoma. CmocoOb!



MOJIYYCHHUST KHUCIIopoJa B JjabopaTopuud W MPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOAU(PUKALNS KHCIOPOa.

TemnoBoit 3¢(deKT XUMHUECKONW peakiud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3JlyXa, YCUJIEHHE MMAPHUKOBOTrO 3(pdekTa, pazpylieHne 030HOBOTO CIIOSI.

Bonmopon — nsnmemeHT M mpocTtoe BemecTBo. Haxoknenwe Bomoponma B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
noinyyeHus. Kucmorsl u comnu.

Monsipablit 00bEM ra3oB. Pacuérbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpBI.
HaceiieHHble 1 HEHAChIICHHBIE PAacTBOPHI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 0J11 BEILIECTBA B PACTBOPE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponb pactBOpoB B npupojae U B KU3HHU 4esnoBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHHne NpUpOIHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemnunennit. Oxcunbl. Knaccuduxarus
OKCHUJIIOB:  cojieoOpasytonue (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpa3yomue. Homenkiatypa oxcuaoB. @Du3MyeckMe HU XUMHUYECKHE
cBOMCTBa OKCHUIOB. [TomydyeHune okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKHME U XMMHUYECKHE CBOMCTBA
ocHoBaHMM. [losyueHne oCHOBaHMI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KUCHOT. Psn axktuBHoctu mertamwnoB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJy4YECHHE,
coOupaHue, paclo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOa, HAOIIOACHHE
B3aHUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUA BO3HUKHOBEHUS U
IpeKpalieHusi TopeHus (moxapa), O3HaKOoMJiIeHHe ¢ oOpa3llaMM OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHue, pACIO3HABAHUE M H3yUYCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojeicTBue Bojioposia ¢ okcujgoM meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEpUAiIOB), HAOIIOACHNE O00pa3lOB BEIECTB
KOJIMYECTBOM 1 MOJIb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUSI BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEIIECTBA, B3aAMMOJCHCTBUE BOAbI C METAJIIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJIEOMATEPHAIIOB),



UCCJICIOBaHNE O0pa3IlOB HEOPTraHWYECKUX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOJFOICHNE M3MEHEHUSI OKPACKH MHANKATOPOB B PACTBOPAX KHCIIOT W IIEIIOYCH,
uzydeHue B3zaumojenctBua okcuga mean (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpaIM3aluM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOIO METAJIa JIPYTMM W3 PacTBOpa COJU, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COCIMHEHUI.

IHepuoauueckui 3axkoH u Ilepumoguueckasi cucreMa XUMHYECKHX
iemeHnToB JI. U. MengeneeBa. CrpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTne o
rpynnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTrkomepuonHas W JIUHHONEpHOAHass  (Gopmbl
[Ieprnonnueckoit cucrembl xumuueckux aeMeHToB [[. . Menneneesa. Ilepnoast
u rpynmbl. Ou3nyecKui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEpPUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3oTonbl. DiekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYeK aTOMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MnoJioxkeHuro B [lepuoauueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUS pPAJANYyCca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYNIIAM U IIEPUOJIAM.

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

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

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchbl OKUCIIEHNsI K BOCCTAHOBIIEHUS. OKHUCIIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEJCHUE OIBITOB,
WUIKOCTPUPYIOLIIMX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropenue, peakinu pazoKeHHsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanmu3anus MeXnpeaMEeTHbIX CBA3€H NpU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMHOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYUHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUIsI OT/IEJIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO0111e ecTeCTBeHHO--HAay4YHbIE TIOHSTHS: Hay4yHbIN (akT, rUnores3a, Teopus,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoIUuIHOCTh, HAOII0ICHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usuka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHME BEIECTBA, I'a3, (PU3MUYECKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COTHIIE.

buonorus: ¢orocunTes, qpixanue, 6nocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpalbl, TOPHbIE MOPOJBI,
MIOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeiecTBo U XMMHYeCKasi peakus

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpOo€HHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUAYECKUX DJIIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kajus, KalblUsi M HX
COCIMHEHN B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHune BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOKCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKONW PEIIETKHU U
BHJIA XUMUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XHUMHUYECKHE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMU4ecKuX peakivii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(deKTy, IMo
U3MEHEHUIO CTETEeHEW OKHCIECHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [loHATHe O rOMOreHHBIX M TeTePOTeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIOLIIME HA CKOPOCTh XMUMHUYECKOW PpEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJINTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocraBneHue  ypaBHEHUI



OKHCIINTEJIbHO--BOCCTAHOBUTEBHBIX ~ PEAKIMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [IHUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHUYeCcKoil cBsizu. CteneHp auccouranuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu moHHOro oOMeHa. Y cia0BUs MPOTEKAaHUSI peakuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKOU
nuccounanyuu. KauectBeHHbIe peakiii Ha MOHBL. [[OHSATHE O TMApOIIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DBIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJI0YEd H COJeH
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKAHHWA  peakuMid HOHHOrO  OOMeHa
(oOpazoBaHue ocanaka, BbIJCICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX — NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peaklMH pasyIoKEHHUs, COEIMHEHHUs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJuibl 1 X COeIMHEHHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METaUlaMU, HEMEeTa/llaMH, [Ieno4amMu). XJIO0pOBOAOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, PUMEHEHHE. JlelicTBue
XJOpa W XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHeumme XJIopuapl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmas xapakTepucTuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHue, u3nYecKue u
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
Cepnass kuclioTa, (QU3MYECKHME M XUMHUYECKHE CBOWcTBa (00IIME Kak
NpeACTaBUTENS Kjlacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEeaKIUu,
JeXaliue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMOJIYyYeHUs CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEaKLUs Ha



cynb¢ar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MIpUpOJe. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloIIel Ccpelbl COENWHEHUSMU Cepbl (KUCIOTHBIC JOMKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPEeA0TBPAICHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paCIpPOCTPAHEHHE B MPHUPO/IE,
duznyeckue U XxuMmuyeckue cBoiicrsa. KpyroBopot a3ora B mpupojae. AMMuUak, ero
¢buznyecKknue 1 XMMHUYECKHE CBOMCTBA, OJMyYyeHUe U nmpuMenenne. Conu aMMOHus,
ux (pU3MYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KUCJIOTa, €€ MoyiydeHue, (PU3NYeCKue U XUMHUYECKUE
CBOMCcTBa (0OIIME KaK MpPEACTaBUTEN Kjacca KHUCIOT U crHenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMHUYeCcKoe 3arps3HeHNE OKPYIKAOIIECH CPelbl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE JTOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBbI U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun hocdopa (V) u dhocdhopras kuciora, GU3NIECKUE U XUMUIECKUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmas xapakTepucTuka 31eMeHTOB [VA-rpymnmbl. OcoOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCIEHUS.  YTJepoi,  aJuIOTPOIHbIE
MOAM(UKALIMKM, PACOpOCTpaHEHUE B TpUpoAe, (QU3NYECKHE U XUMHUYECKUE
cBorictBa. Ancopbuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbl yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JCMCTBHE Ha JKUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE IMPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoga (IV), rumoreza rnoGanbHOr0 NOTEIUICHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kucinoTa v €€ coiu, uX (pU3nYecKue U XMMUYECKHUe CBOMCTBA,
nojsyuyeHue W npuMmeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBINIJICHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasIbHbBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KAK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TJIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpuposnHble HMCTOYHUKH YIIAEBOAOPOAOB (Yrojib, MPUPOIHBIMN Tra3, HEPTh),
OPOAYKTHI UX mepepaboTku (O€H3MH), UX pOJib B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKaxX, YriieBoJlax — U UX
poid B KM3HM 4elloBeKa. MarepualibHOE €AMHCTBO OPraHWYecKUX W
HEOPraHUYECKUX COCIUHEHHM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IOJIYyYEHUE H
npumeHenue. CoenauHeHUs KpemHusi B mpupoge. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHKUE B
ObITYy, B MPOMBIIUICHHOCTU. BajkHelllline CTpOUTENbHbIE MaTepHualbl: KEpPaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6€30macHOr0 MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3lOB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
IIPOBE/ICHUE KAUECTBEHHBIX PEaKUMid Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
raJIOr€HOB M WX COEIMHEHHI (BO3MOXXHO MCIOJIb30BAHUE BUIAECOMATEPUAITIOB),
O3HAaKOMJIEHME ¢ oO0pa3uaMud XJOpUIOB (TaJOT€HHMIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl U €€  COCIMHEHHUSIMH  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOCHUE TIpoliecca OOyTIuMBaHUs caxapa IMoJ| JeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHUYECKHX CBOMCTB
pa30aBJICHHOI CEpHOI KUCIOTHI, TPOBEICHUE KaYECTBEHHON Peakui Ha Cyib(aT-
MOH M HAOJIOJIeHWE NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (hochopHBIX ynoOpeHuil, moaydeHue,
coOupaHue, pacro3HaBaHHE M M3yYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IPOTEKaHMUsI, B3AMMOICMCTBUE KOHIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MEMIBIO
(BO3MOHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MoZEeNen
KPUCTAIUIMYECKUX pemEToK anmasza, rpadura, QymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YITIEM U
YCTPOMCTBOM NPOTHBOrasa, MojiyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEeJCHHE KaueCTBEHHBIX peaKkIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3yYEHUE IIPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIJICHHUE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HeMETaIUTbl U UX COCTUHEHUSI.

MeTaJuibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxeHus B llepmommyeckor cucreMe XuMUYECKUX 3yemeHToB [[. U.
MengeneeBa u ctpoeHus aToMoB. CTpoeHre MeTauioB. MeTtamuyeckas CBA3b U
METAJUIMYEeCKas:  KpUCTaUIMYecKass  pemeéTka.  DJIEKTPOXUMUYECKUU  psia
HaIpspKeHUH MeTaioB. PU3nyYecKre U XMMUYECKHUE CBOMCTBa MeTaiioB. OOiue
CrocoObl Mody4yeHuss MeTamioB. [loHsATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTanb, YyTryH, TIOPATIOMUHHMN,
OpoH3a) ¥ MX MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

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



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

[Ilenouyno3eMenbHbIE METAUIBI MAarHMd W KaJdbLHW: TIOJOXKEHUE B
[Tepuognueckon cucreMe xumuueckux aneMmeHToB . M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXJICHHUE B Ipupoie. PU3nyecKkue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelinve coequHEHUs Kaublus (OKCHJA, THUIPOKCUI, COJIM).
XKécTtrkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

AOMUHHUI: TI0JI0)KeHHE B [lepuoanyeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE aroma, HaxXOXIACHUE B Ipupoje. Pu3nueckue u
XUMUYECKHUE CBOMCTBA allOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [lepuognueckon cucreMe XUuMHUYECKUX JIEMEHTOB /.
N. MeHpneneeBa, CTpOEHHE aToMa, HAXOXIEHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKkcuibl, rTuapoKcuabl U coiu xenesa (1) u xxenesa
(IIT), ux cocras, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3llaMu METaUIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE pPE3yJbTaTOB KOPPO3HUH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOECHHOCTEH B3aUMOJECUCTBUS OKCHU[A
KJIbI[USI W HATpus C BOJIOM (BO3MOXKHO HCIIOJb30BAaHUE BHUIACOMATEPUATIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHUE  BHUJAEOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBECHHBIX PEAKLIMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LIMHKA, JKEJe3a
(IT) u xxene3a (I11), meau (I1), HaGmrOAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJAMEHH HWOHAMU HaTpus, KaJIus U Kaidblusad (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUAPOKCHUJIA IMHKA, PELIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHerume
METAJUJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JKM3HU 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. [lepBas momornis mpu
XUMHYECKUX 0KOTrax 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, MOJIMMEPHbIE
MaTepuabl).

Mescnpeomemmnuie ceasu



Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpU W3YYCHUM XUMUHM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSTUH, TaK W TOHSATHH, SBJSIOMUXCS CUCTEMHBIMU ISl OTACIBHBIX TIPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWs, aHalM3, CHUHTE3, KiacCUPUKANMI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwuszuka: Marepusi, aTroMm, OJCKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHUJ,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJIYIPOBOJHUKH,  JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIITNICCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, CAMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOJBI,
MI0JIC3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'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 LICHHOCTSMH, 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 HAcCJEIHI0, MOHMMAaHHUS 3HAYEHUsS XWUMHUYECKOM HAyKh B >KH3HU
COBPEMEHHOr0 OO0IIEeCTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HHQOpMale 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 IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IIOJIE3HOHM,  y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTU IPH
BBIMIOJTHEHUH Y4€OHBIX, IO3HABATENbHBIX 3a]a4, BBINOJHEHHUH XUMHUYECKHX
HKCIIEPUMEHTOB, CO3/1aHUN YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIM B IIPOLIECCE€ OTOM y4yeOHOW MEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEJIEHWE M TMOCTYINKH CBOMX TOBapuIle C NO3ULUHU
HPaBCTBEHHBIX H MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 NIO3HAHUSL:

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

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



JUTEPATypOil, JOCTYHNHBIMU TEXHHUYECKMMH CpPEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHUI0 U TO3HAHMIO, JIOOO03HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM U  HCCIEI0BATENIbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANPABIEHHOCTH U YPOBHSA OOy4YEHUS B
JIaIbHEHIIEM;

4) popMupoBaHNs KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[I0POBbIA 00pa3 »W3HH, OCO3HAHUE MOCIEJICTBUIA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KYpPEHHUS),
HEOOXOMMMOCTH COOJIO/IEHNUS TIpaBW OE30MAaCHOCTH TMpU  OOpaIieHuu ¢
XMMHYECKUMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY M3yUYEHHUIO ITpodeccuil u Tpylia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHUS MPEAMETHBIX 3HAHUA N0 XHMMHH, OCO3HAHHBIA BBHIOOD
WHIMBHUIYAIbHON 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:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MNPUPOAEC KaK HCTOYHUKY
KW3HU Ha 3€MJIE, OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAHNUE LIEHHOCTHU 3J0POBOTO U
Oe3omacHoro o0Opa3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznYeCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
paBuJ O€30MMACHOTO MOBEICHUS MpU paboTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAKOIIMNX 3J0POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTY4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaIOLIEH IPUPOIHON CPENOU, AJIs ITOBBIICHHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HAaHHS TJOOAJIBHOIO  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 MHUPOBO33PEHHS OOILEHAYYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUeOHBIC TCUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOU
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, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU TMOHSTHSIMHU), KCIOJIb30BATh
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 PacCyX IeHUsl (MHIYKTUBHbIC, JEAYKTUBHBIE, IO aHAJIOTHH),
JIE€JaTh BBIBOJIBI U 3AKIIOYCHHS;

YyMEHHE TMPUMEHSATH B IMPOIECCEe IMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHBIEC), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJICINIU, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa3oBEIBATH MIHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUH 3HAK (CMMBOJI 3JEMEHTa), XUMHUueckas ¢opMmyna W YypaBHEHHUE
XUMHUYECKON peakiuu — MNpU PEIIeHUH Y4eOHO-IT03HABATENbHBIX 3a1a4, C YYETOM
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 IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI I10
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

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

Pa6ora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh M HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TOJYyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JIUTEpaTypa XHUMHUYECKOTO COJAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuIo;



yMEHUE TPUMEHSATh Pa3IUYHbIE METOJIbI U 3alPOCHl NPU TOUCKE M O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJWMBIX JJIS BBIMOJTHEHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a7a4 ONMPEACIEHHOTO THITA, TPUOOPETEHUE ONBITA B
00JIaCTH  UCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTH,
OBJIQJICHUE KYJbTYPOW aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHGOPMAINH U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXXHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

YMEHUE UCIOJIb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIeI0BATENHCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIIOPTAa HAa COCTOSHUE OKPY’KAIOLIEH NPUPOIHON
Cpenbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiiCTBHUA:

yMEHHUs 3ajJlaBaTh BOIPOCHI (B XoJie¢ Juasora W (WiIM) IUCKYCCHHU) IO
CymecTBy  oOcyxnaemMoill  TeMbl, (OPMYyJIHpPOBaTb CBOM  MPEHAJIOKEHUS
OTHOCUTEIILHO BBIMIOJTHEHUS TIPEIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBIsATh  TOJYYCHHBIC  pe3yJbTaThl  IMO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JeJlaTh MPEe3eHTAIUI0
pEe3ynbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1aOOpaTOPHOIO OIbITa,
JabopaTopHO# pabOTHI MO MCCICIOBAHNIO CBOMCTB BEIMIECTB, YICOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBbIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNeHUE KpPUTEPHEB IO OICHKE KadyecTBa
BBITIOJTHCHHOW PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCAJbHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITEIbHO OMNPENENsATh LEIN JACSTeNIbHOCTH, IUIaHUPOBATD,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BbIOMpaTh Hanbosiee 3p(HEeKTUBHBIE CTIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBJISTh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUS] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTAaX — BEILIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYEHHOI'O pE3yJibTaTa 3asBICHHOHN €N, yMEHHE
WCITOJIB30BATh ¥ aHAM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIC B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEeIbHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHO paboueld MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlONIMMHCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, cHenupuIecKue [ MpeAMETHOM o0nacTu  «XUMHUS», BUIBI
JNEATEIbHOCTH 10  IIOJYYEHUIO HOBOIO  3HaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO M MPUMEHECHHIO B PA3IMYHBIX YYCOHBIX M HOBBIX CUTYAITUsX.

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

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX ITOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, DJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHYECKasi Peakius, KiacCu(ukanus peakiuii: peaxiuu
COCAUHEHHUSI, pEaKUUMU PA3JIOKEHUs, PEaKUUUd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeIIOBOU 3deKT peakuuu,
SIPO aToma, JJICKTPOHHBIA CIIOM aroMa, aToMHas OpOUTab, PaJINYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJIIPHAs KOBAJCHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHWOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(mpoueHTHas: 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 (HOpMys
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIUM;

e ONpENEeNsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHWS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COEAUHEHUU 10
dbopmynam, BHJ XUMHUYECKOH CBS3M (KOBAJICHTHAasE 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 COXPAaHEHWs MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, 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, KOTOpbIE MMEIOTCS B
tabnuue «llepuoanueckass cucrema XuMmuueckux saemeHtoB . WM.
MenpneneeBa» € YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee YMCIO IEKTPOHOB
U pacmpeeeHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHWUUYECKHUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy M COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D (EKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPIXKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIMIL;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [pEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATH OCHOBHBIC OTEPAIUUA MBICTUTEIHHONU EITEILHOCTH — aHAIN3
U CUHTE3, CpaBHEHHE, 00OOIICHHE, CHCTeMAaTH3alluio, KiIacCHU(pUKAIIHIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBS3€H — JJIsl M3Y4Y€HHUs CBOICTB
BEIIECTB M XHMHYECKUX pEaKIUi, EeCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAOJIOJCHWE, W3MEPEHUE, MOJICIUPOBAHHUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN);

cleloBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7ab0paTOpHBIM  000pY/IOBaHUEM, a TakXKe MpaBHIiaM OOpalieHusl ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYEHUIO H COOMPAHHIO
ra3oo00pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAECITEHHOM MACCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA,
IUIAHUPOBATh M NPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHl IO
pacno3HaBaHHUIO PACTBOPOB MICIIOYEH M KUCIIOT C MTOMOIIBIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kiacce 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, BAJIEHTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKUCJICHHS, XUMHUUYECKasl pPeaKius, XuMHUUYecKasl CBA3b, TEIUIOBOM A deKT
peakiuu,  MOJIb, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJIUTHYECKAS JHUCCOLMAIINS, PEAKIIUU HOHHOIO
oOMeHa, KaTaiM3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTENb,  OKHCIEHHME UM  BOCCTAHOBJICHMUE,
aIIoTpONus, aM(pOTEpPHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTAIUIMYecKas peméTka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOM pEaKUHH, TMPEIEIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WJUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATUM H
MPUMEHSTh 3TU NOHATHS MPU ONMCAHUY BEILIECTB U UX MPEBPALICHUM;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJICHUS (HOpMys
BEILIECTB U YPABHEHUI XMMHUUECKUX PEAKIIUM;

OIPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIIEHUSI XMMUYECKUX DJIEMEHTOB B
COCAUHEHUAX PA3JIMYHOTO COCTaBa, IIPUHAIJIEKHOCTH BEUIECTB K
onpeneaEHHOMY KJacCy COEIMHEHHH 1Mo (opmyliaMm, BUJ XUMUYECKOH
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA M0 XMMHYECKOH (QopMmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCAVUHEHUW, TUI KPUCTALINYECKOU
PEMETKY KOHKPETHOTO BEILECTBA;

packpsiBath cMmbIich [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIHCBhIBaTh W XapaKTEPU30BATh
Tabnnunyto Gopmy llepuoanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymnna (A-rpynmna)» U «moOovHas
noarpynna (b-rpynmna)», manbie ¥ OoJblIMEe MNEPUOAbl, COOTHOCUTH
0003HauEHHUs, KOTOpbIE MMEIOTCS B MEPUOJAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XApPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHUX
3JIEMEHTOB (COCTaB M 3apsia sAapa, oOOIIee YHUCIO BJICKTPOHOB H
pacnpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB U UX COCIMHEHUN B
npeaenax MajblX IEPUOIOB U IJIaBHBIX MOATPYIIl C YUETOM CTPOEHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEILIECTBA,
XUMHUYECKHE peakuuu (10 YHCIy U COCTaBy YYAcTBYIOIIMX B pPEAKUUU
BEIIECTB, MO TEMJIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTENEeHEeW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOHIME U CHEU(PUIECKHE XUMHUYECKHUE
CBOWMCTBA IIPOCTBIX M CJOKHBIX BEIIECTB, NOATBEPXKAAas ONMCAaHUE
IIPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHUW COOTBETCTBYIOLIHMX
XUMUYECKUX PEAKLINN;

COCTaBIJIATb YPABHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMALMUA  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTpPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO  MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThHI
10 YPaBHEHUIO XUMHYECKOU PEaKIINH;

coOmolaTh  MpaBWia  TMOJB30BAHUS ~ XMUMHYECKOW  TOCYIOM |
7a00paTOpHbIM  00OpYIOBaHMEM, a TaKXKe IMpaBUia OOpallleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOATBEPIKIAIONINE  KAaYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMNBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapoonar-, docdar-, cwimkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUSI ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE ONEpPALUUd MBICTUTEIBHON JI€ITEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHUE, CHUCTEeMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI1 M3Y4YEHHUS CBOWCTB BEUIECTB U
XUMUYECKAX PEaKlUid, €CTECTBEHHO-HAyYHbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, SKCICPUMEHT (peajabHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB daekTpoHHbIe (UU(pPOBHIE)
KouTtpoJabHbie [MpakTHyeckne
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC peCypChl
padoThI padoTsbI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
MPAKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyesjoBeKa
12 BemtectBa 1 XuMHU4eCcKue 15 | bubmunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3zgen 2. BaxHeiliue npeacTaBUTe M HEOPraHMYeCKUX BellecTB
’1 Boznyx. Kucnopon. [lonstue 6 Bbubmuotexa [JOK
00 okcugax https://m.edsoo.ru/7f41837¢c
9 Bonopoa.Ilonsitue o kucnorax g 1 but6moreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
’3 Bona. 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. llepunonnueckuii 3axkoH u [lepuognueckasi cucrema xumnueckux 3jeMeHToB Jl. U. MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




[Tepuoanueckuii 3aKOH 1

31 [Tepuonnueckas cucrema 7 bubmunoreka LIOK
XUMHUYECKHX djieMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
Menaene-eBa. CTpoeHue aToma

12| e g BuGorera LIOK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIBHBIE PEAKITUN
bubmunoreka LIOK
Hroro mo pasery 15 https://m.edsoc]fru/7f4l837c
Pe3epBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




9 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne i/l P Konrpoabusie IIpakruueckue (wicpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Paszgea 1. BeniecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpenue u yriryOiaeHne 3HaHUH 5 ) bu6muotexa [JOK
’ OCHOBHBIX pa3/IeJioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bu6nuoreka [JOK
’ peakimit https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs JUCCOLUALIMS. 2 | 1 bubmmoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Htoro no pasneny 17
Pa3zgen 2. HemeTa/sIbI M HX COeTUHEHU ST
21 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 1 bubmmoreka [JOK
’ anemeHToB VIIA-rpynmebl. ["agorenst https://m.edsoo.ru/7f41a636
O01as XxapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa [IOK
' PYHIIHL- &P https://m.edsoo.ru/7f41a636
COCTUHEHUS
O01as XxapakTepUCTHKA XUMUYECKUX
2.3 anemeHTOoB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa OK
’ PYTUIBL. ’ p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYIECKUX
2.4 anemeHTOB [VA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
' N PYHIEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIUHEHUS
Hroro no paszneny 25




Pa3gen 3. MeTaaabl M HX COeTMHEHUA

but6mmoreka [IOK
B i 4
3 Obmme coficTBa METAIIO https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
2 B 1
3 aKHEUIIe MeTaJUIbI U UX COSIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no paszneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemtecTBa 1 MaTepHuaiisl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE BpeMs 3 bubmmorexa IOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68







IHHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Koutpoabsubie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl

| [Ipenmer xumuu. Poiap XuMu# B 5KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BeliecTna https://m.edsoo.ru/ff0d210c¢

2 ITonsaTHE 0 METOAAX MO3HAHUSI B XUMHH 1 bubmmorexa IOK

a https://m.edsoo.ru/ff0d227¢
[TpakTrueckas padota Ne 1 «IIpaBwia paboTh
3 B 1a00paTOPUH U IPUEMBI OOpAILIEHHS C 1 bubmmorexa [IOK
paTop p pait https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 UYucTteie BemecTBa 1 cMecH. CriocoObl | bubmuoreka [IOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2 «Pa3nenenue

5 cMmecelt (Ha mpuMepe OYUCTKU TOBAPEHHOM 1 bubnmorexa LHOK

p p p https://m.edsoo.ru/ff0d28c8
COJIH)»
but6mmoreka [IOK
6 A 1
TOMBIH MOJICKYIIBT https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKUE IIEMEHTBI. 3HAKH (CUMBOJIBI) 1 bubnuoteka [JOK
XUMHYECKHUX DJIESMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThle U CHOKHEIE BEILIECTBA 1 bubmmorexa [OK

p B https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYIIAPHOE VUCHUE 1 bubmmorexa [IOK

yp i https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB. 1 bubmuoreka [IOK




Xumuueckasi popmynna. BareHTHOCTh aTOMOB
XUMHYECKHX JJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOCUTEIbHAA aTOMHAsg Macca.

but6mmoreka [IOK

11
OTtHocuTeNnbHASE MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubmunoreka LIOK
COeIUHEHUN https://m.edsoo.ru/ff0d350¢
13 KonunuectBo BemectBa. Mosnb. MosnspHas bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoteka [JOK
XuMuueckas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBus MPOTEKAHUS bubmmoreka [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCChl BELIECTB. bubmmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus koauuecTBa, MacChl BEIIECTBA bubnuoteka [JOK
10 YPAaBHEHUSIM XUMHUYECKUX PEaKIUI https://m.edsoo.ru/ff0d5708
Knaccudukamnms xuMudeckux peakiui
18 (coe I/IHq;HI/ISIH A3JI0KCHUS 3a1\I;e ;{Hﬂ bubmorexa [IOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnukKIoneauct. O6o0eHne 1 bubmorexa [IOK
H AT Hj https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUI
20 KonrtponsHas padora Nel mo reme bu6nuorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB BO3ayXa.
21 KI/IC?‘I}(;XO — DJIEMEHT U MPOCTOE Beﬂy:cmo bubmorexa OK
PO p o ' https://m.edsoo.ru/ff0d448¢
O30H
22 du3nvecKkrue U XUMUYECKHUE CBOMCTBA but6mmoreka [IOK




KHCIIOpo/ia (peakiuu OKUCIICHHUSI, TOPCHHE).
[Tonsatre 00 okcumax

https://m.edsoo.ru/ff0d4614

CriocoOblI 1mosTyueHust KHCI0pOa B

but6mmoreka [IOK

23 0 .
N1abOpATOPHH H HTPOMBIILICHHOCTH https://m.edsoo.ru/ff0d497a
IIpuMeHeHne Kucnopoaa
TennoBoii 3ppekT XUMUIECKOHN peaKInu,
24 MOHSTHE O TEPMOXUMHUYECKOM YPAaBHEHUHU bubmorexa OK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHIX PEAKIIHSIX
TormmmBo (HeTh, yroas U MeTaH).
25 3ar ﬂSHeéHeq;os . a, CIIOCOOBI lro bubmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTuyeckas pabora Ne 3 o Teme
26 «[Tonydenne u coOupanue Kuciopoaa bubmorexa [IOK
v . P poAa, https://m.edsoo.ru/ff0d4ac2
M3y4YEHHUE €ro CBONCTBY
7 Bonopon — 351eMeHT U IPpOCTOE BEIECTBO. bu6nuorexa [IOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
)3 du3nvecKknue U XUMUYECKHE CBOMCTBA bubnuoreka [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmunoreka LIOK
29 IT
OIPITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsl MmostydeHus BOAOPOa B bubmmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas pabora Ne 4 o Teme
31 «[TonydeHne u coOMpaHKe BOIOPOIA bubmorexa HOK
- . P AOPOAS, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €ro CBONCTBY
N bubmuoreka [IOK
32 M i 00 .3 A
OIFPHEN GOREM Tason. Jakon ABOTanpo https://m.edsoo.ru/ff0d542e
33 Breruucnenus o0bEMa, KOJIUYECTBA BEIICCTBA bubmuoreka [{OK




ras3a 1o €ro u3BeCTHOMY KOJIHYECTBY
BEIIIECTBA W 00BEMY

https://m.edsoo.ru/ff0d55a0

Brrancnenus 006EMOB ra30B MO ypaBHEHUIO

but6mmoreka [IOK

34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX
peakt . https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
35 dusnueckre U XUMUYECKHUE CBOMCTBA BOJIbI bubmmorexa [OK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstre 00 bubnuoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pacrBoputens. Hacwimenasle 1
37 Helfacm epHHLIe paCTBO BI Mat:LLOBaﬂ 011 bubmorexa LIOK
= p PbL. a https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
[TpakTuyeckas pabora Ne 5 o Teme
38 «I[IpuroToBiaeHNE PACTBOPOB C ONPEIEIEHHON bubmorexa LOK
P o o P p pell https://m.edsoo.ru/ff0d5eba
MacCOBOU J0JIel PaCTBOPEHHOTO BEIIIECTBAY
39 KonrtponsHas padora Ne2 o reme bu6nuorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KiIacCupUKAIU, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue n XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusI: cOCTaB, Kiaccudukams, bubmunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TonydyeHnue nu XuMHYECKHE CBOMCTBA bu6nuoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, bubmunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2




bubmunoreka LIOK

45 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA KUCIOT
e https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATypa, CIIOCOObI bubmmoreka [JOK
MOJy4YEeHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
43 I'enernueckas cBsI3p MEKy KilaccaMmu bu6nuoreka [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
but6mmoreka [IOK
49 O06001IeHre U CUCTEMAaTU3aIks 3HAHUH
H H https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa OK
- p https://m.edsoo.ru/00ad9ela
COCTMHEHMI
[TepBbie MOMBITKH KIacCUPUKAITTT
51 XUMHYECKHUX 31eMEHTOB. [loHsiTHE O Tpymnmax bubmorexa OK
' Py https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
Ilepnonnueckuit 3axoH u Ilepuoanueckas
52 cucTeMa XUMMHYEeCKuX aaeMeHToB J. bubmorexa HOK
T https://m.edsoo.ru/00ada52c
Meunpgeneena
53 [Tepuopl, rpynibl, HOATPYIIIBI bubmorexa [IOK
PHOJEL, TPYIHIEL, HOATPYI https://m.edsoo.ru/00ada52c
54 Crtpoenue atromoB. COCTaB aTOMHBIX SIJIEP. bubnmoreka [JOK
H3oTtomnsr https://m.edsoo.ru/00ada342
CTtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB
N but6mmoreka [IOK
55 aneMeHToB llepuoanyeckoii cucremst . H.

Menneneesa

https://m.edsoo.ru/00ada6bbc




XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10

. bubmuoreka [{OK
56 ero noJjioxkeHuro B [leproanueckoit cucreme
https://m.edsoo.ru/00ada824
JI. 1. MenneneeBa
3nauenue [lepuoguueckoro 3akona st
57 pa3BuUTHA HayKkH U npaktuku. 1. W. bu6muotexa [JOK
MenneneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
rpak1aHUH
DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubnuorexa [IOK
58
XUMHUUECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
>9 Honnas xumieckas CBAsk https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsapHast XMUMHUECKas CBSI3b bubmmorexa IOK
P https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemonsapHasi XUMHUUECKas CBI3b buGnnorexa [IOK
P https://m.edsoo.ru/00adaab9
bubmunoreka LIOK
62 C
TCHCHb ORHCTCHIA https://m.edsoo.ru/00adae28
63 OKUCINTEIIFHO-BOCCTAHOBUTEIBHBIE PEAKIINHU bubmorexa LOK
peartt https://m.edso0.ru/00adb076
64 OKUCINUTEN U BOCCTAHOBUTEIN bubmorexa LHOK
https://m.edso0.ru/00adb076
65 KonTponbnas padora Ne4 o teme bubmmoreka [JOK
«CtpoeHue atoma. XUMHUUYECKas CBA3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o011IeHNE U bubmuotexa [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PeseprubIil ypok. O600611eHIE 1 bu6nuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
68 PeseprubIil ypok. O600611eHIE 1 bubnuoteka [JOK




cucTeMaTH3anus 3HaHUU

https://m.edsoo.ru/ff0d61c6
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9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
uudgposbie
Nen/m | Tema ypoka Kontpoabubie IIpakTuueckue
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Ilepuonnueckuii 3akoH. [lepuoanueckas
1 cHCTeMa XUMMHYECKUX 3aeMeHToB J[. 1 1 bubmorexa [IOK
T https://m.edsoo.ru/00adb59e
Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOWICTB
2 XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexa [IOK
P P https://m.edso0.ru/00adb6b6
MepUOJI0B
3 Knaccudukanus 1 HOMEHKIATypa ] Bbu6muotexa [JOK
HEOPTraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bubl XUMUYECKON CBSI3U U TUIIBI ] bubnuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel o teme
5 «IloBTOpenue u yriay0OaeHue 3HaHUI 1 1
OCHOBHBIX pa3liesioB Kypca 8 Kiacca»
6 Knaccudukanust XMMUYECKUX PEAKITHI 110 ] bubmunoreka LIOK
pa3AYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKON PEAKLUU.
7 TToHsATME O TOMOTEHHBIX U T€TEPOTCHHBIX 1 bubmorexa OK
p https://m.edsoo.ru/00adbe9a
peaKkIusax
[ToHsITHE O XUMUYECKOM PAaBHOBECHH.
2 @aKTOpBbl, BIUSIONIAE HA CKOPOCTh ] bubnuoteka [JOK
XAMHUYECKOW PEAKLUHU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS




9 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC bubmuoreka [IOK
peakuun https://m.edsoo.ru/00adcade

10 Teopust 3AEKTPOTUTUUECKON AUCCOLUALINH. bu6mmoreka [IOK
CunpHBIC U CIIa0BIC IIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HMonHble ypaBHEHUS PEAKIUIA bubmorexa OK

yp peartl https://m.edsoo.ru/00add448
XUMHYEeCKHE CBOMCTBA KUCIOT M OCHOBAHUH
12 B CBETE IIPEACTABIICHUI 00 bubmorexa [IOK
pes . https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON JUCCOLHAIITT
XHUMHYeCKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHNI 00 DIIEKTPOIUTHUECCKON bubmorexa LIOK
e p https://m.edsoo.ru/00add8b2
IUCCOLIMAIAA
14 ITonsTHE O THAPOIN3E COJIEH bubmorexa LOK
s https://m.edsoo.ru/00add9d4
but6mmoreka [IOK
15 006006 I
ODIICHHC 1 CHCTCMATH3AIIA SHAHIH https://m.edsoo.ru/00addd12

16 [TpakTuueckas padota Ne 1. «Pemenue bubmmoreka [JOK
JKCTIEPUMEHTAIIBHBIX 33149 https://m.edsoo.ru/00addbfa
KonTtponsHast padora Ne2 o reme

17 «DIIEKTPOIUTUYECKAS TUCCOLIHAIIHAS bubnnorexa [IOK

p A HHATIL https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)

13 OO01mast xapakTepuCTHKA TaJIOTCHOB. bu6nuoreka [JOK
XHUMHUUYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopon. ComnsiHast KHCIIOTA,

19 XUMHYECKHE CBOIICTBA, MOJTYUEHHE bubmmorexa IOK

’ yi ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
20 [TpakTuueckast pabota Ne 2 o Teme bubmmoreka [JOK

«[TonyuyeHue COMITHON KUCIIOTHI, U3YYEHUE

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




€€ CBOICTB»

Brrancaenus mo YpaBHCHHUAM XUMHNYCCKUX

21 €aKLUi, €CJIM OJWH U3 PEarcHTOB J1aH B Bubmmorexa [IOK
PEAKHHH, A P s https://m.edsoo.ru/00ade488
U30BITKE
” OO61mas xapakTepucTHKa 3JeMeHToB VIA- bubmmoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
ANI0TpONHBIE MOIU(DUKAIIUN CEPBHI.
23 Haxo>1<p €HUE Cepbl I/I(beé coe I/IHeII){I/Iﬁ B bubmmorexa LIOK
5 P \,ﬂ https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHE CBOICTBA cephbl
24 CepoBoaopoi, cTpoeHue, (U3nIecKue u bu6nuoreka [IOK
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,
25 bu3HYecCKre U XUMUYECKUE CBOMCTBA bubmorexa OK
’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
XUMUYECKUE peakllui, JIexKallle B OCHOBE
26 MIPOMBIIIIEHHOTO CII0C00a MOIy4YeHUS bubmmoreka [JOK
CEpPHOM KUCIOThl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarollel Cpelibl COeAMHEHUSIMHU CEPbI
7 Brrunciienue MaccoBoit 101U BBIXO/1a bubmuoreka [IOK
NPOJIYKTa PEAKIINHT https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCcTHKa dJIEMEHTOB V A-
)% rpynnsl. A30T, pacipOCTpaHEHHE B Bbu6muotexa [JOK
npupoze, Gu3nYecKkue 1 XUMUYECKHe https://m.edsoo.ru/00adeeab
CBOMCTBa
79 AmMHaK, ero Gpu3n4ecKue 1 XUMHYECKUE bubnuorexa [IOK
CBOMCTBA, ITOJIy4CHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [TpakTuueckast pabota Ne 3 o Teme bubmmoreka [JOK

«[lonyyenne aMMuaka, U3y4eHue ero

https://m.edsoo.ru/00adf180




CBOUCTBY»

A30THas KUCI0Ta, €€ hu3ndeckue u

but6mmoreka [IOK

31
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHMS
1 B KaU€CTBE MUHEPAJIbHBIX YA00OpEHUH. bubmmoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE OKPYKaroIIeh https://m.edsoo.ru/00adf518
Cpeibl COeIMHEHUSMHU a30Ta
®dochop. Oxcua pochopa (V) u pochopnas
33 KHUCJIOTa, PU3HUECKUE M XUMHUECKHE bubmorexa [IOK
L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4eHHE
Hcnonb3oBanue hocdaToB B KauecTBE
34 MHUHEPAIBHBIX YI00OpeHnii. 3arps3HeHue bubnnorexa LIOK
P . YAODP P https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl pochaTamu
Yraepon, pacipocTpaHEHHUE B IPUPOJE, bu6nuoreka [JOK
35 .
¢u3nUeckre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yraeposaa, ux Gpusndeckue u
36 XHUMHYECKHE CBOMCTBA. DKOJIOTHUECKHUE bubnuoreka [JOK
poOJIEMBI, CBSI3aHHBIE C OKCHJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
av)
37 VYrosbHas KUCnoTa U €€ conu Bubmmorexa [IOK
https://m.edso00.ru/00ae006¢c
[Ipaktuueckas padota Ne 4 o Teme
38 "IlonyuyeHune yriaekucioro rasa Bubmmorexa [IOK
e T ) . https://m.edsoo.ru/00ae027¢
KauectBenHast peakuus Ha KapOOHAT-HOH
[lepBoHavanbHbIe MOHATHS 00
39 OpPraHWYECKUX BEIIECTBAX KAK O bubmmorexa LIOK
p Hl https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX yTiepoaa
40 Kpemnuii u ero coenuuenus bubmmoreka [JOK




https://m.edso0.ru/00ae080a

[IpakTuueckas padora Ne 5. Perenue
IKCIIEPUMEHTAIBHBIX 32124 [0 TEMe

bubmunoreka LIOK

41 .
«BaxkHelne HeMeTalIbl ¥ UX https://m.edsoo.ru/00ac0bf2
COCIMHEHU S
KonTtponsHast padora Ne3 o reme
42 «Baxxueime HeMeTaJUIbl U UX buGnnorexa [IOK
https://m.edsoo.ru/00ae0e18
COCIMHEHU S
OO01mas xapakTepuCTHKa XUMUIECKUX

43 3JIEMEHTOB — METAJUIOB. MeTainueckas bu6nuoreka [IOK
CBA3b U METAJUINYECKAS KPUCTAILUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOMCTBA METAJIIIOB
XHUMHUYECKHE CBOMCTBA METAJJIOB.

44 DIEKTPOXUMUUECKUHN PSII HAIPSHKEHUH bubmmorexa [OK

p p p https://m.edsoo.ru/00ael 156
METAJJIOB
OO6mue cnocoObI MOTYyYEHUS METAJIJIOB.

45 CnunaBbl. BeruucieHus o ypaBHEHUSIM bu6nuoreka [JOK
XAMHYECKUX PEaKUU, €CIIU OOUH U3 https://m.edsoo.ru/00ael 156
pEeareHTOB COJEPKUT MPUMECH

46 IToHsITHE O KOPPO3UH METAJIIIOB bubmmorexa [OK

pp https://m.edsoo.ru/00ac1278
but6mmoreka [IOK

47 €JIOYHBIE METALIIbI
m https://m.edsoo.ru/00ac14b2

48 Okcuabl U TUAPOKCUIBI HATPUSA U KAJIUI bubmmorexa IOK

P P https://m.edsoo.ru/00ae14b2

49 [[lenoyHO3EMENBHBIE METAIIIBI — KAIBIIUN U bubnuotexa [JOK

Maraum https://m.edsoo.ru/00ael5e8
. but6mmoreka [IOK
50 Baxkueiinme coeuHESHNUS KaJIbINS

https://m.edsoo.ru/00ael5e8




51 O0001IeHNEe U cUcTEMATH3AlNs 3HAHUHI
but6mmoreka [IOK
52 JKécTkocTh BOABI M CIIOCOOBI €€ YCTpaHEHUS
A yerp https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "XKEcTKOCTL BOABI 1 METOELI €€ bubmmorexa IOK
| https://m.edsoo.ru/00aelaed
YCTpaHEHUSI
but6mmoreka [IOK
54 AmroMuHui
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHJIA U bu6nuorexa [IOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
bubnuoreka IIOK
56 Kenezo 3
https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, THAPOKCUBI U conn kene3a (1) u bubnuoteka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001Ienre U cucTeEMAaTH3allNs 3HAHUHI
[IpakTuueckas padora Ne 7. Permenue
59 S3KCIIEPUMEHTAIBHBIX 33124 II0 TEME bubmmorexa [OK
p . A https://m.edsoo.ru/00ae3de8
«Baxxnennire MeTaIbl U UX COSIUHEHUS
Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
€aKIMI, eCJIM OIMH U3 PEarcHTOB JaH B
60 i361)m<e WU COJIE )KHTI; IMECH bubmmorexa [OK
AP . p ’ https://m.edsoo.ru/00ael1750
Brrunciaenus MaccoBoi JOJIM BEIXOJIa
MPOJIYKTa PeaKlu
61 O00011eHNEe U cCUCTEMATU3ALNS 3HAHUN
6 KonTtponsHas padora Ne4 o reme
«Baxxueime MeTayIbl 1 UX COSIUHEHUS
63 BemectBa 1 maTepuabl B IOBCEIHEBHOM bu6nuoreka [IOK

JKHM3HHU 4YCJIOBCKA

https://m.edsoo.ru/00ae3150




64 XUMHYECKOE 3arpsA3HEHUE OKPY KaIOIIEH 1 bubmmoreka [JOK
cpenibl https://m.edsoo.ru/00ae4270
65 Ponp Xx¥MuM B pELIEHUH DKOJIOTHYECKUX ] bubnuorexa [IOK
npo0iem https://m.edsoo0.ru/00ae4270
66 PesepBHslil ypok. O6006111eH1E 1 | bubmmoreka [JOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ac0d0a
67 PesepBublit ypok. O6o001eHue 1 1 Bu6muotexa [JOK
cUCcTeEMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33¢c
68 Pezepublit ypok. O60011eHuE 1 1 bu6nuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
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YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumus, 8 knacc/ 'abpuensn O.C., OctpoymoB WN.T'., Cnagkor C.A.,
AxrmmmonepHoe o6miecTBo «M3marenbetBo «lIpocBemenuer
» Xumus, 9 kimace/ I'abpuensu O.C., Octpoymos WN.I'., Cnagkos C.A.,

Axunonepnoe o6mectso «M3narensctBo «IIpocBemenne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. I'a6puensu O. C. Xumus. [IpoBepouHbie 1 KOHTPOJIBbHBIE paOOTHI. § Kiacc:
yueb. nmocobue jyis oo0ieoopazoBarenbHbix opranuzanuii / O. C. 'abpuenss, I
I'. JIsicoBa. — M.: IIpocsenienue, 2021 — 176 c.:ui.
2.I'abpuensn O. C. Xumus. [IpoBepouHbie 1 KOHTPOJIbHBIE pabOTHI. 9 Ki1acc:
yue6. nmocobue s ooieoopazoBaresbHbix opranu3anuii / O. C. 'abpuenss, I

I'. JIeicoBa. — M.: IIpocBemenne, 2021 — 191c.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1.bubmuoreka [IOK

2.https://m.edsoo.ru/ff0d210c
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