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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTenbHOM MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPECTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe deaepanbHOil pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLEMIIUU NPENnoaBaHus Y4eOHOro mpeaMeTa « XUMHUs»
B 00pa3oBaTeNibHBIX opranu3anusix Poccuiickoit denepanuu.

[Iporpamma 1mo XxuMuu Aa€T NPENCTABICHUE O IENAX, OOIIel CTpaTreruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOMIMXCS CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIBHOE peAMETHOE COJIepKaHue,
NpEeAyCMaTPUBAET PACIPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm IpPOrpamMMbl MO XUMHH, ONPENEISIET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHSI XHUMUU C YUYETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEH  O0yYalolUXcs, OMNpeAeNsieT BO3MOXKHOCTH MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa30oBaTEIbHOM
IporpamMMbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE IIeJIeH U3yUeHHUs MPEeIMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JIEATEIbHOCTH OOYYarolerocss Mo OCBOEHUIO
y4e0HOT0 CO/IepKaHUsl.

3HaHWE XHMHHM CIY)KUT OCHOBOW [iJIsi (OPMHUPOBAHUSI MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCTaBICHUNH O MAaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GOopMUPYEMBIC XHMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
HEPrud M 00 HSBOJIOLMHU BEUIECTB B MPUPOJE, O MYTAX PEHICHUS TriI00aibHbIX
npo0seM YCTOMYMBOIO PA3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M KOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peajM3allid  BO3MOXXHOCTEW  JUIsi  CaMOpa3BUTHS U
dbopMHUpOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011e U PYyHKIIMOHAIbHON T'PaMOTHOCTH;

BHOCUT BKJIJ| B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydeOHOW  JesTEeIbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIBCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHenu(UKON HAydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUHN €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJarONTUXCS;



crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yUJaIOIIHUXCA.

JlaHHble HampaBieHUs B OOyYEHHUU XUMHHU OOECIEYMBAIOTCS CHEIU(UKON
COJCp)KaHUsl  y4yeOHOro  TpeaMeTa, KOTOpPBIM  SBJISETCS  IEJIaroru4eckKu
alalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XMMUU Ha OMPEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€er0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTJCIbHBIX 3HAYUMBIX TMOHSTUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona k €€ m3ydeHuto. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MIOHATUM O XUMHUYECKOM D3JIEMEHTE U BEILIECTBE U CUCTEMbI ITOHSATHI O XMMHUUYECKOM
peaknuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI TI0 TPHHIIUITY
IIOCJIEIOBATEIBLHOTO PA3BUTHS 3HAHHU HA OCHOBE TEOPETUYECKUX IPEICTABICHUMN
Pa3HOIO YPOBHSI:

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

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TpencTaBieHUd 00 DICKTPOJUTHYCCKOM IUCCOIMAIlMM BEHIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHHUS U MPOTHO3WPOBAHMUS
CBOWCTB, CTPOCHUS U BO3MOXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJYyYECHUS
V3y4aEeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (pOPMHUPOBAHUIO
MPEJICTABICHUSI O XMMHUYECKOW COCTABIIAIOIICH HAYYHON KapTHHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUA K HAy4YHOMY 3HAHUK U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHUU OPOUCXOAUT C IPHUBJICUEHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYKAIOMUA MUDPH,
«buonorus. 5—7 knacce» U «PuU3KKa. 7 KJIaccy.

[Ipy wu3yyeHUM XUMHHM TPOUCXOJAUT (POopMHpOBaHHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECCKOU
JESATEIbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHUYECKHUX
3HAHUNA — BaKHEUIINUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHHH,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOIO XapakTepa, s3blka HayKH, B
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OpUOOIIEHUHM K HAyYHbIM METOJaM T[IO3HAHUSA TMPU HU3YYCHHHU BEIECTB U
XUMHYECKHUX PEaKIHi, B (OPMUPOBAHUHN M PA3BUTUU MMO3HABATEIBHBIX YMEHUHN U
UX TPUMEHEHUH B Y4eOHO-TIO3HABATENbHOM U  y4eOHO-HCCIEI0BATEIbCKON
JESATEIIbHOCTH, OCBOEHMM NpaBWJI O€30IaCHOIO OOpalleHHs C BELIECTBAMHU B
IIOBCEIHEBHOM JKH3HHU.

[Tpu u3yyeHun XMMHUU HA YPOBHE OCHOBHOI'O OOIEro 0Opa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENU TaKUE LI, KaK:

— (GOpMHUPOBAHHE WHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM >KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
o0Oy4aromuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHOU JIEATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUU;

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

— (¢opmupoBaHue o0OwmEeld (YHKIMOHAIBHOM M €CTECTBEHHO-HAay4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJB3YsS 3HAHWUS U OMbIT, MOJTYYCHHbIE MPU U3YHYCHUU
XUMHH, TPUMEHSTh WX MPU PEUICHHUH MNpoOJeM B IOBCEAHEBHOW XKHU3HU H
TPYAOBOH AESITEIBHOCTH;

— (QopmupoBaHue y OOy4yarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTUYECKU
LEeIecO00pa3sHOro MOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXpPaHEHHUs CBOETO 37J0POBbS U OKPY’KAIOLIEN NPUPOJHON CpEIbl;

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

OOmiee YMCIO YacoB, OTBEACHHBIX Ui HU3YYEHHUS 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).



COJEP XAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE 0 MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zesnenus cMeceil.

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

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi JoJisi XUMUYECKOTO 3JIEMEHTA B
COCJIMHEHNUH.

KommuectBo Bemectsa. Moub. MossipHas macca. B3aumocBsA3b KOJIM4YECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUMN.

Du3nuecKue U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukanus
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1adopaTopHbIM 000PYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bu3MYeCKuX CBOWCTB 0O0pa3lOB HEOPTAaHMYECKUX BEIIECTB, HAOJIOJICHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peaklui (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE keie3a ¢ pacTBopom conu meau (1),
U3y4YeHUE CIOCOOOB pa3JeieHHs] CMECEd: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BbINIApUBaHUE, AUCTHILISALMS, XpoMaTorpadus, NpoBeeHue OUUCTKU MOBAPEHHOU
coiid, HAOJMIOJEHWE W  ONHWCAHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJI
(IrapocTepKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3a€MEHT U mpocToe
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHEe W XUMUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoma. CrmocoOb!

5



MOJIYYCHHUST KHUCIIopoJa B JjabopaTopuud W MPOMBINUICHHOCTA. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MoAU(pUKALNS KHCIOPOa.

TonnuBo: yroiap U MeTaH. 3arpsi3HEHUE BO3/lyXa, YCUJICHHE MapHUKOBOTO
s dekra, pa3pylieHue 030HOBOTO CIIOS.

Bonmopon — nsnemeHT M mpocToe BemiecTBo. Haxoknenwe Boaoponaa B
npupoae, GU3NYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
noixyyeHus. KucimoTsl u conu.

Monsipablit 00bEM ra3oB. PacuéTbl M0 XUMHUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputelsib. PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBas 10J11 BEILIECTBA B PACTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Poisib pacTBOpOB B pupoAe U B KU3HU 4YeI0BEeKa. KpyroBopoT BOJBI B IPUPOIE.
3arps3HeHHne NpUPOIHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHUJIIOB:  cojieoOpasytonue (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpazyromue. Homenknarypa oOxkcugoB. Dusnmdeckne ©W XUMHUYECKUC
CBOMCTBA OKCHIIOB. [lonyuenue okcuaos.

OcHoBanusi. Knaccudukauuss ocHOBaHHM: IMIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenkiatypa ocHoBaHui. PU3UYECKME U XUMHUYECKHE CBOMCTBA
ocHoBaHMM. [losmyueHne oCHOBaHMI.

Kucnote. Knaccudukanus kucnor. Homenkmarypa kucior. Ousnyueckue u
XMMHUYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHOcTH MetayuioB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Cosu. Homenknatypa cosieil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eHeTnuecKkas CBSI3b MEKY KJIACCAMU HEOPraHUYECKUX COCIMHEHHUM.

Xumuyeckuii IKCnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJEPKAHUS KUCIOPOJa B BO3/IyX€E, IMOJyUYECHHE,
coObupaHue, pacno3HaBaHWE U W3YYEHUE CBOWCTB KHCIOpOaa, HaOII0IeHNE
B3aUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
MpEeKpalieHusl TOpeHus (MmoXxapa), O3HAaKOMJIEHWE C oOpa3llaMH OKCHIIOB U
ONHMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHue, pACIO3HABAaHUE M H3yUYCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTBrue Bojioposia ¢ okcujgoM meau (II)
(BO3MOXXHO HCITIOJIb30BAaHUE BUCOMATEPUAIIOB), HAOIIOACHUE O0Pa3IloB BEIIECTB
KOJMYECTBOM | MOJIb, HMCCIIEIOBAHUE OCOOCHHOCTEW pPAaCTBOPEHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEMIECTBA, B3aMMOJCHCTBUE BOAbI C METAJIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXKHO HCIMOJIb30BAaHHE BHJICOMATEPHUAIIOB),
WCCJICIOBaHNE O0pa3lOB HEOPTraHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
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HaOJIFOICHNE W3MEHEHUSI OKPACKH MHANKATOPOB B PACTBOPAX KHCIOT M IIEIIOYCH,
uzydyeHue B3zaumojenctBua okcuga mean (II) ¢ pacTBOpoM CEpHOWM KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUMHA HEUTpaIu3alyH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHMM, BBITECHEHHE OJHOIO METAJIa JIPYTHMM K3 PacTBOpa COJM, PELICHUE
DKCHEPUMEHTANIbHBIX 3a/ad MO TeMme «BaxHellMe Kiaccbl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuoanueckuit 3akoH u Ilepuoauyeckass cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CrpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KJAacCU(PUKAIMKU XUMUYECKHX dJeMeHTOB. [lonsitue o
rpynnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAILIbI,
raJIOTeHbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yroT aM(OTEPHBIE OKCHIBI
Y TUAPOKCHUJIBI.

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKHUX JIEMEHTOB /1.
NU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHass  (opmbl
[Ieproanueckont cucrembl xumudeckux anemMeHToB [[. . Menneneesa. Ilepnoast
u rpynnbl. Ou3znyecKud CMBICH IOPSAAKOBOIO HOMEPA, HOMEpPOB IIepuoAa H
IPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[lepnogmueckon cucremsl [[. 1. MenneneeBa. XapakTepuUCTUKA XUMHYECKOIO
AJIEMEHTA 10 €ro MnoJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAANYyCca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPyNIaM U MEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
DJIEMEHTOB Ul pa3BuThsa Hayku W npaktuku. . M. MenneneeB — yd€Hbld u
IpaKIaHUH.

Xumuueckas cBsizb. KoBalieHTHas (ToJjisipHass M HEMOJSIpHAsl) CBSI3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iporecchl OkucIeHUsI U BOCCTaHOBIIEHUS. OKUCIUTENIA U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpas3lioB BEIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUJIPOKCUIA ILIMHKA C PAacTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEJCHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiiiy pa3oKeHUsl, COSUHEHU).

Mescnpeomemmnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHM XMMHM B 8 KJlacce
OCYIIECTBIISIETCS dYepe3 KCIOJb30BaHUE KaK OOIMX eCTECTBEHHO--HAYYHBIX
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NOHATUH, TaK U MOHATUH, SBJISIOIIKXCS CUCTEMHBIMU ISl OTAEJIBbHBIX IIPEIMETOB
€CTECTBEHHO--HAY4YHOT'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAayUHbIe MOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHaJINW3, CHHTE3, KIacCU(pUKalusi, NEPUOJAUYHOCTb, HAOJOJEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHHE.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIBI, PAJMOAKTUBHOCTh, MOJIEKYJA, 3JIEKTPUYECKHUI 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, ra3, GU3NUYECKUE BEINYUHBI, CIUHULIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COonHIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbIE, TOILINBO, BOAHBIE PECYPCHI.

9 KIIACC

BeuiecTBo M XUMHYECKasl peaKIus

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUYECKUX DJIIEMEHTOB IMEPBBIX TPEX MEPUOAOB, KalMsl, KalblUs U HX
COCIMHEHMM B COOTBETCTBUM C IIOJIOKEHUEM 23jeMeHTOB B Ilepmoanueckon
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHue BellecTBAa: BHUJBl XUMHUYECKOW CBA3U. THIIBI KPUCTAITIMYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKH U
BHJIa XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHUE
CBOMCTBAa BEUICCTB, OTHOCAIIMXCSA K pPa3Iu4HbIM KjaccaM HEOPraHWYECKHX
COEIMHEHMI, FTEHETUYECKasl CBSI3b HEOPraHUYECKHUX BEILECTB.

Knaccudukanus XuMHUEeCKUX peakiiil Mo pa3IuyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKUUU BEIIECTB, IO TEILUIOBOMY 3(PQeKTy, IO0
U3MEHEHUIO CTENEHENW OKHCIEHUS XMMHUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
y4acTUIO  Karanu3atopa). TemnoBod  3¢p¢deKT  XUMHUYECKOW  peaxiud,
TEPMOXMMHUUYECKHE  YpPaBHEHHUs, DK30- M  DHJIOTEPMHYECKHE  pEaKIHH,
TEPMOXUMHUYECKUE YPABHEHHUS.

[TonsiTue o ckopoctn xumuueckon peakuuu. [loHsTue 00 0OpaTUMBIX U
HEOOpaTUMbIX XMUMHUYECKUX peakuusx. IIoHATHE O rOMOreHHBIX U IreTEepOTreHHBIX
peakuusx. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIUSIOIINE HAa CKOPOCTh XHMHYECKOW PEAaKUMH M II0JOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE  pEaKLUUU,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIIBHOM  pEaKLUU. CocraBnenue  ypaBHEHUH



OKHCIIUTEJIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [IHUCCOLMAIIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHUYeCcKOo#l cBsizu. CTeneHb auccounanuu. CHUIIbHbBIE U CI1A0bIE 3JIEKTPOJIUTHI.

Peakinu monHoro ooMeHa. Y ciaoBUs NPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIE B CBETE€ MNPEACTABICHUNA 00 IJICKTPOIUTHYECKON
nuccounanyu. KauectBeHHbIe peakiii Ha MOHBL. [[OHSATHE O TMapOIIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIUuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DSIEKTPONPOBOIHOCTU
pacTBOPOB BEHIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJI0YEd H COJeHr
(BO3MOXXHO  HCIOJB30BAHME BUJEO MAaTEpPHAJIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKAHHWA  peakuMid HOHHOrO  OOMEHa
(oOpazoBaHue oOcanaka, BBIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIIUX — NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peaklMH pasyIoKEHHUs, COEIMHEHHU), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJuibl 1 X COeIMHEHUS

OOmast xapakTepuctuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3NUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJIEHCTBHE C METaUlaMU, HEMETa/llaMH, [Ieso4amMu). XJIO0POBOAOPO/I.
ConsiHast KMCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHeumme XJIopuapl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmas xapakTepucThka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (pumyeckue CBOICTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, (u3NYecKue u
XUMUYECKHEe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
Cepnass kuclioTa, (QU3MYECKHME M XUMHUYECKHE CBOWcTBa (00mIMe Kak
NpeACTaBUTENS KJjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakluu,
JeXaliue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMOJIYy4YeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEaKLUs Ha
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cynb¢ar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B NpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAlolel cpelbl COENWHEHUSMU cepbl (KUCIOTHBIC HOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPeA0TBPAICHHUS.

OOmmast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paCIpOCTPAHEHHE B MPHUPO/IE,
duznyeckue u xuMuyeckue cBoiicrsa. KpyroBopot a3ora B mpupojae. AMMuUak, ero
duznyecKkue 1 XMMHUYECKHE CBOMCTBA, OMyYyeHUe U nmpuMenenne. Conu aMMOHus,
ux pU3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (PU3nYecKue U XUMHUYECKUE
CBOMCTBa (00OIIME KaK MPEACTaBUTEN Kjacca KHUCIOT U cHelnuuyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KaueCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMU4YeCcKoe 3arps3HeHIE OKPYIKAOIIECH CPElbl COSTMHCHUSIMU a30Ta
(KUCIIOTHBIE JOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBbI U BOJoEMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKUE U XUMUIECKUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmast xapakTepuctuka 31eMeHToB [VA-rpymnmbl. OCoOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCICHUS.  YTJepoj,  aJuIOTPOIHbIE
MOAM(UKALIMKM, PACOPOCTpaHEHUE B TpUpoAe, (PU3NYECKHUE U XUMHUYECKUE
cBoricTtBa. Ancopbuus. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JCMCTBUE Ha J>KUBBIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE IMPOOJIEMBI, CBSI3AHHBIE C OKCHIAOM
yraepoga (IV), rumoreza rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas KucioTa v €€ coiu, uX (pU3nyecKue U XMMUYECKHUe CBOMCTBA,
nojsyuyeHue W npuMmeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasIbHbBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0TA).
[IpuponHble HMCTOYHUKH YIIEBOAOPOAOB (yrojib, NPUPOIHBIM Tra3, HEPTH),
OPOAYKTHI UX TepepaboTku (O€H3WH), UX poJib B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKax, YriieBoJax — U UX
poid B KM3HM 4elloBeKa. MarepualibHOE €AMHCTBO OPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IOJIYyYEHUE H
npumeHenue. CoenauHeHUs KpemMHusi B npupoge. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHKUE B
ObITYy, B MPOMBIIUICHHOCTU. BakHelllline CTpOUTENbHbIE MaTepualbl: KEpPaMHKA,
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CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6€30macHOr0 MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3lOB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
IIPOBE/ICHHE KAUECTBEHHBIX PEaKlMid Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAXKAMOIIHE (PU3NUECKHE W XHUMHYECKHE CBONCTBA
raJIOr€HOB M WX COEJIMHEHHI (BO3MOXXHO MCIOJIb30BAHUE BUIECOMATEPUATIOB),
O3HAaKOMJIEHWE ¢ oO0pa3uaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl U €€  COCIMHEHHUSIMH  (BO3MOXXHO  HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOZCHUE TIpoliecca OOyTIMBaHUs caxapa IMoJ| JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIICHHOI CEpHOI KUCIOTHI, TPOBEICHUE KaYECTBEHHON Peakui Ha Cyib(aT-
MOH W HAOJI0JIeHWE NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBoMcTBaMM a3zoTa, (ochopa M uX coeaMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuil, moaydeHue,
coOupaHue, pacro3HaBaHHE M M3yYEHUE CBOWMCTB aMMHaKa, MPOBEIACHHE
KaueCTBCHHBIX PEaKIMii HA MOH aMMOHHS U (PocdaT-uoH U M3ydeHHE MPU3HAKOB
UX IPOTEKaHMUsI, B3AMMO/ICMCTBUE KOHIUEHTPUPOBAHHON a30THOU KUCIIOTBI C MEJIIO
(BO3MOHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4YEHUE MOJENeN
KPUCTAIUTMYECKUX pemETOK anmasza, rpadura, (QymiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  a7COPOIMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MojiyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUYEHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJICHHE KaueCTBEHHBIX pEaKIUui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE IMIPU3HAKOB HX TMPOTEKaHUS, O3HAKOMIJICHHUE C
NPOAYKIMEH CUJIMKATHOM MPOMBIIIIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o teMe « BaxxHenre HEMETaJUIbl U KX COCIMHEHUS.

MeTaJuibl 4 X COeIMHEHUS

OO01mast xapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommyeckon cucreMe XuMUYECKUX 3yemeHToB /J[. U.
MengeneeBa u cTpoeHus aToMoB. CTpoeHre MeTauioB. MeTtamnuyeckas CBA3b U
METAJUIMYEeCKas:  KpUCTa/UIMYecKass  pemeéTka.  DIEKTPOXUMUYECKUU  psia
HaIpspKeHUH MeTaioB. U3nyeckrue U XMMUYECKHUE CBOMCTBa MeTaiioB. OOiue
CrocoObl Mody4yeHuss MeTamioB. [loHsATHE O KOpPpO3UM METajuiOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTryH, TIOPATIOMUHHMN,
OpoH32a) ¥ MX MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[[{enounble MeTaIBL: MOJNOXKEHUE B llepruonnueckoil cUCTEME XMMHUUYECKUX
anementoB . . MenpaeneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). OKcuabl u
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TUJIPOKCUAB HaTpuss W Kanud. lIpuMeHeHne mEenoYHbIX METALUIOB M HUX
COCIMHEHUU.

[IlenoyHno3eMenbHbIE META/UIBI MAarHMd W KaJbLHW: TIOJOXKEHUE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB . M. MenpaeneeBa, crpoeHue
UX aTOMOB, HaXOXJICHHUE B Ipupoie. PU3nyecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueliive coequHEHUS Kaiblusg (OKCHJA, TUIPOKCUI, COJIM).
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJ'OMUHHI: TI0JI0)KEeHUE B [leproanyeckoi cucTeMe XMuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3UUEeCKue U
XUMUYECKHUE CBOMCTBA allOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHS.

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

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3llaMu METaIOB U CIUIAaBOB, WX (U3UYECCKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KJIbI[USI W HATpus C BOJIOM (BO3MOXKHO HCIIOJb30BAHUE BHUIACOMATEPUATIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHUE  BHUJACOMATEPHATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBECHHBIX PEAKLMI HAa MOHBI: MarHus, KajbLHs, AJIFOMUHUS, LIMHKA, JKEJe3a
(IT) u xxene3a (I11), meau (11), HabmroAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJAMEHH MOHAMU HATpus, KaJlus U Kaldblusd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUAPOKCUJIA IMHKA, PELIEHNE SKCIIEPUMEHTANIBHBIX 3aJa4 10 TeMe «BaxHerume
METAJUIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JKM3HU 4eJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. [lepBas momornis mpu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, aaiee — [1/IK). Ponb xuMun B pelieHH 3K0JIOTHYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).
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Mesicnpeomemmubwle céazu

Peanuzamust MeXmpeaMeTHBIX CBS3€H NMpU W3YYCHUM XUMUM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSITUN, TaK W TIOHATUH, SBJISIONINXCS CUCTEMHBIMU JJI OTICIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IUKIIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TMOHSATHUS: HAy4YHBINH (DakT, rUmoTe3a, 3aKOH,
TEOpWs, aHalM3, CHUHTE3, KiacCUpUKANMA, TMEPUOAUIHOCTh, HAOIIOACHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJEIb, SBJICHHUE, MapHUKOBBIHA
s peKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: Marepusi, aToMm, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
W30TOTBI, PATUOAKTUBHOCTh, MOJICKYJIA, DJICKTPUUYCCKUAN 3apsija, MPOBOIHUKH,
MOJIYIPOBOJTHUKH,  TUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeEJO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, PaCTBOP, pACTBOPUMOCTh, KPUCTATIINYECKAs
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIIBI U3MEPEHHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COMHIIE.

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

['eorpadus: armocdepa, ruapocdepa, MHUHEpAIbl, TOPHBIE MOPOJHI,
M0JIC3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIEro
o0Opa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IMHCTBE Y4eOHOH u
BOCIIMTATEIbHON JEATENBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOlIecTBE MpaBUiIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpOIECCaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YYarOIINXCS.

JIMYHOCTHBIE  pEe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS ~CUCTEMOM IIO3UTHBHBIX ILIEHHOCTHBIX OpPHUEHTAUUN W
pacCLIMpPEHHE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILLIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HUCTOPHUUYECKOMY
M HAay4YHOMY HAcCJeIHI0, NMOHMMAaHHUS 3HAYEHUsS XUMHUYECKOM HAyKh B KM3HU
COBPEMEHHOr0 OOIIECTBAa, CIIOCOOHOCTH BJIAJETh JOCTOBEPHOW HHQOpMalen o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpaxaaHCKOr0 BOCIIMTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax WM IIPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IIOJIE3HOM,  y4eOHO-HMCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUAAX
JESITEIbBHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJJTHEHUH Y4E€OHBIX, IO3HABATENbHBIX 3a7a4, BBINOJHEHHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3/1aHUN YYE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIPOLIECCE OTOM y4yeOHOW NEATEeIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEJIEHWE M TMOCTYIKH CBOMX TOBapuIllel C NO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MMOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHUSL:

MHUPOBO33PEHYECKNE IPEICTABICHUS O BEIIECTBE M XMMHYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOLINC
OCHOBY ISl IOHUMAaHMS CYIIHOCTH Hay4HOH KapTUHBI MHUpa, IpeJCcTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS IPHUPOAbI, B3aUMOCBS3SX YEJIOBEKA C
IIPUPOJHOU CPENOH, O POJIM XMMHUH B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYyYEHUE HOBBIX 3HAHUH IO
XMUMHH, HEOOXOIUMbIE Uil OOBSCHEHUS HaOJIIOJAEMbIX MPOLECCOB U SIBJICHMI,
NO03HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHONM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHON
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JUTEPATypOi, JOCTYHHBIMU TEXHHUYECKHMMH CpPEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyUYEHHUI0O U TO3HAHMIO, JI0O003HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO00Opa3oBaHUIO, MPOEKTHOM U HCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH U YPOBHSA OOy4YEeHUS B
JIaIbHEUIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[I0pOBbIA 00pa3 »W3HH, OCO3HAHUE MOCIEJICTBUIA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KYpPEHHUS),
HEOOXOAMMOCTH COOJIOJIEHUsST TIpaBWJ  OE30MAaCHOCTH TMpU  OOpaIeHUuH ¢
XMMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3ivyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW [EATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUA N0 XHMMHH, OCO3HAHHBIA BBHIOOD
UHIMBHUIYAIbHON TPACKTOPUU MPOJIOJKEHHUS 00pa30BaHuUsl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEIMHON MpodhecCUOHATBLHON AeATEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHUI,
TOTOBHOCTD aJalTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JIOrH4eCKOro BOCIIUTAHMA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KW3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNUE LIEHHOCTHU 3J0POBOTO U
Oe3omacHoro o0Opa3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$uznYeCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
paBuJI OE30MACHOTO MOBEICHUS IpU padoTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAKOIIMUX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTY4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEeH IPUPOIHON CPENOU, JJIs ITOBBIICHHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJbTYpbl, OCO3HAaHHS TJOO0AJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTed MX pPEUICHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pE3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
IPUHIUI, TUNIOTE3a, (PAKT, cCUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU
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HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbBIC YUCOHbBIC NCUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (OPMHPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOU
NEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC YYeOHbIE 1eiiCTBUA

ba3oBble J10rnyeckue 1eicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUS! MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHHI (BBIIENSATh UX XapaKTEepHbIC
NPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU MOHSTHSIMHU), KCIOJIb30BAThH
MNOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(UKANNK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3yYCHUS,
CTPOUTD JIOTHUECKHUE PacCyX IAeHUsl (MHIYKTUBHbIC, JEAYKTUBHBIE, IO aHAJIOTHH),
JI€TaTh BBIBOJIBI U 3AKIIOYCHHS;

YyMEHHE TMPUMEHSATH B IMPOIECCEe IMO3HAHUS TMOHATUS (NPEIMETHBIE U
METaNnpeIMETHBIEC), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJIECINIU, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa3oBEIBATH MIUPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI 3JEMEHTa), XUMHUuyeckas ¢opMmyna W YypaBHEHHUE
XUMHUYECKON peakuu — Mpy PEIICHUH Y4eOHO-II03HABATENbHbBIX 33714, C YYETOM
ATUX MOJIECIBHBIX MPEJCTABICHUI BBISBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MIPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBIICHUSIX.

Ba3oBbIe uccieaoBaTe/LCKHE JeCTBUA:

YMEHHUE HCIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI I10
IIPOBEPKE NMPABUIIBHOCTU BBICKA3bIBAEMBIX CYKIECHUN;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEACHUIO
YUYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ylsbTaT, (opMynupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpO/ieJIaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuIo;
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yMEHUE TPUMEHSATh Pa3IUYHbICE METOIBI U 3aIPOCHI MPU MOUCKE M O0TOOpE
uH(OpPMAIIMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJWMBIX JJI BBIMOJTHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEACIEHHOTO THITA, TPUOOPETEHUE OMBITA B
00JIaCTH  UCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHA,
OBJIQJICHUE KYJIbTYPOH aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAILHYIO (JOPMY MpEACTaBICHUS HHHOPMAIINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXXHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSIMU,

YMEHUE UCIOJIb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOU U
UCCJIeI0BATENLCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIIOPTAa HAa COCTOSIHUE OKPY’KAIOLIEH NPUPOIHON
Cpenbl.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiCTBHUA:

yMEHHUs 3ajJlaBaTh BOIPOCHI (B XoJi¢ Juasora W (WIM) JUCKYCCHH) IO
CymecTBy  oOcyxnaeMoil  TeMbl, (OPMYJIHPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEIILHO BBIMIOJTHEHUS TIPEIIOKCHHON 3a/1a4H;

YMEHUSI  TPENCTaBIsATh  TOJYYCHHBIC  pe3yJbTaThl  IMO3HABATEIIHLHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUI0
pEe3yAbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1JaOOpaTOPHOIO OIbITa,
J1abopaTopHOI pabOTHI MO MCCICTOBAHNIO CBOMCTB BEIMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIEIOBAaTEIbCKOM  JEATENbHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuuid (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNeHHe KpPUTEPHEB IO OICHKE KavyecTBa
BBITIOJITHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITEJIbHO OMNPENEsATh LEIN JACSITeNIbHOCTH, IUIAaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOMAUMOCTH KOPPEKTHPOBATH CBOIO
JeSITENIbHOCTD, BhIOMpaTh Hanbosee 3p(EeKTUBHBIE CTIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSTh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 33JaHUM C Y4ETOM
MOJIYYeHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX W PEAKIMSIX,
OLICHUBATh COOTBETCTBHE IOJYYEHHOI'O pE3yJibTaTa 3asBICHHOHN €M, yMEHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEIbHOIO
COJICp)KaHMs, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHO pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlONIMMHCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI
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NEUCTBUN, CcHenupUIecKue [ MNpeAMETHOM o0nacTu «XUMHUS», BUIBI
JNEATENPHOCTH IO  IIOJYYEHUIO HOBOIO  3HAaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO M MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsX.

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

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIN:

e PAacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEakius, KiacCuPpukanus peakiuii: peaxiuu
COCAUHEHHUSI, PEaKUUU PA3JIOKEHUs, PpEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeIIOBOM 3deKT peakuuu,
SIPO aTroma, JJICKTPOHHBIA CIIOM aroMa, aToMHas OpOUTab, PAJNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HENOJIIPHAs KOBAJECHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(mpoueHTHasl KOHLIEHTpAIsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX NOHATHA U
MIPUMEHATH T MOHITHUA MPHU OMMMCAHUU BEIIECTB U UX IPEBPALLICHUN;

e WCIOJBH30BaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyI
BEILIECTB M YPABHEHUI XMMHUECKUX PEAKIIUM;

e ONpENeNsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOHW CBsS3M (KOBAJICHTHAsE W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSIX;

e packpeiBaThb cMmbich Ilepuomnueckoro 3akona J[. W. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT WX IOJIOKeHUs B llepuoamyeckoit cucreme,
3aKOHOB COXPAaHEHWs MAacChl BEILIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCBHIBATH U XapakTepus3oBaTh TabMuuHyro ¢opmy Ilepuonnyeckon
CHCTEMBl XHMHUYECKUX DJIEMEHTOB: pa3iIn4aTh MOHATHS «IJIaBHAs
nonarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUS, KOTOpbIE MMEIOTCS B
tabnuue «llepuoanueckass cucrema Xumuueckux osnementoB . WM.
MenpneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS ATOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee YUCIIO IEKTPOHOB
U pacTpeeiCHUE UX 0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWUYECKHUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIXKAAsi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIMIL;

IPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [pEBpalleHUl B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MACCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATH OCHOBHBIC OTEPAIUUA MBICTUTEIHHONU JEITEIILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000OICHHE, CHCTeMAaTH3allui0, KiIacCHU(UKAIHIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — ISl M3Y4Y€HUs CBOICTB
BEIIECTB M XHMHYECKUX PpEaKIUi, eCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAOJIOJCHUE, W3MEPEHHE, MOJICIUPOBAHHUE, DKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM  000pY/IOBAaHUEM, a TakXKe MpaBHiiaM OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBJICHHUIO
pacTBOPOB C ONPEAECITEHHON MACCOBOM JIOJIEM PACTBOPEHHOIO BELIECTBA,
IUIAHUPOBATh M MPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHl IO
pacro3HaBaHHUIO PACTBOPOB MICIIOYEH U KUCIIOT C MMOMOIIBIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kiiacce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IMPOCTOE BEILECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHCJICHHS, XUMHUUYECKasl peaKiusi, XUMUUYecKasl CBA3b, TEIUIOBOM A deKT
peakiuyd, MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJIUTHYECKAS JHUCCOLMAIMS, PEAKIIUA HOHHOIO
oOMeHa, KaTaiM3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble |
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HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTENb,  OKHCIEHHME M  BOCCTAaHOBJICHMUE,
aIIOTpONuUs, aM(pOTEpPHOCTh, XUMHUUYECKasA CBS3b (KOBAJICHTHAsl, MOHHAs,
MeTajuInyecKas), KpHUCTAIUIMYecKas pemeéTka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOM pEaKUHH, TMPEIebHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WJUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATUM H
MPUMEHSThH 3TU NOHATHS MPU ONMCAHUY BEILIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUECKUX PEAKIIUM;

ONPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIICHNS] XUMUYECKUX 3JIEMEHTOB B
COCAUHEHUAX PA3JIUMYHOTO COCTaBa, IIPUHAIJIEKHOCTH BEUIECTB K
onpeneaEHHOMY KJacCy COEIMHEHHH 1Mo (opmyliaMm, BUJ XUMHUYECKOH
CBA3U (KOBaJeHTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XMMHYECKON (QopMmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCAVUHEHUN, TUI KPUCTALINYECKOU
PEMETKY KOHKPETHOTO BEILECTBA;

packpsiBath cMmbIich [lepuonnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCBhIBaTh M XapaKTEPU30BATh
Tabnuuynyo Gopmy llepuoanueckoil cucTeMbl XUMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymna (A-rpynmna)» U «moOovHas
noarpynna (b-rpynmna)», manbie ¥ OoJblIME MNEPUOAbl, COOTHOCUTH
0003HauUEHUs, KOTOpbIE MMEIOTCS B MEPUOJAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XApPAKTEPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMMHYECKHUX
3JIIEMEHTOB (COCTaB M 3apsia sAapa, oOOIIee YHUCIO BJIEKTPOHOB H
pacnpeneieHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB UM UX COCIMHEHUU B
npeaenax MajblX IEPUOIOB U TIaBHBIX MOATPYIIl ¢ YUETOM CTPOCHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XMMHUECKHUE 3JIEMEHTHI, HEOPTaHWYECKUE BEILIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy U COCTaBy YYAacTBYIOIIMX B pPEAKLIUU
BEIECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTENEeHEeW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEHU(PUIECKHE XUMHUYECKHE
CBOMCTBA IIPOCTBIX M CJIOKHBIX BEIIECTB, NOATBEPXKAAas ONMCAaHUE
IpUMEpPAMH MOJIEKYJISIDHBIX M MOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHMX
XUMUYECKUX PEAKLINN;

COCTaBJIATh YPABHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMALMUA  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMM NOHHOTO
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oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/Ty BEIIECTBAMU PA3JTMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
10 YPaBHEHUIO XUMHYECKOU PEaKIINH;

coOmolaTh  MpaBWia  TMOJB30BAaHUS ~ XMUMHYECKOW  TIOCYIOM |
7ab0paTOpHbIM  00OpYIOBAaHMEM, a TaKXKe IMpaBUia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYyYEHUIO W COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOATBEPIKIAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMNBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapbonar-, docdar-, cwimkar-, cyibhar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE ONEpPAlUd MBICITUTEIbHONU JI€ITEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHHEe, CHUCTEeMATHU3alUI0, BBISIBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — /U1 M3Y4YEHHUS CBOWCTB BEUIECTB U
XUMUYECKUX pEaKlUid, €CTECTBEHHO-HAyYHbIC METOJIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHNE, IKCICPUMEHT (peaabHBIA M
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Kosun4yecTBo 4acos
Ne HaumenoBaHue pa3iesioB u daekTpoHHbIe (LU(pPOBHIE)
KoHTpoJsbHbIE IpakTH4eckune
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC peCypChl
padoThI padoThI
Pa3nea 1. IlleppoHayanbHble XHMHYECKHE IIOHATHSA
Xumusi — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubnuoteka [JOK

’ MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837¢

YyeJloBeKa

12 BertectBa 1 xuMu4eckue 15 | bubmunoreka LIOK

’ peakiuu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pazgen 2. BaxHeilline npeacTaBUTe Il HEOPraHMYeCKUX BellecTB
21 Boznyx. Kucnopon. Ilonstue 4 1 bu6muotexa [JOK

' 00 okcugax https://m.edsoo.ru/7f41837¢
29 Bonopona.Ilonstue o 2 1 bu6nuoreka [JOK

' KHUCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
)3 Bona. PactBopsr. [Tonsitue 06 6 | 1 bubmunoreka LIOK

' OCHOBaHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 14 1 1 bubmuoreka [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pazneny 32

Paznean 3. llepunoanueckuii 3axkoH u [lepuognyeckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHTEIbHbIE pPeaKkuuu
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[lepronnueckuii 3aKOH U
Ilepuoanueckas cucrema

bubmunoreka LIOK
3.1 XUMHYECKHX 3J1eMeHTOoB []. 1. 7 hitps://m.cdsoo.ru/ 741837
Mengene-eBa. CtpoeHue
aToMma
XHUMHUYECKas CBA3b.
3.2 OKHCIIATENLHO 9 buGnnorexa [IOK
’ https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIbHBIE PEAKIINH
bubmunoreka LIOK
Hroro no pasneny 16 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (icpp )
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3znea 1. BenrecTBO U XUMHYECKHE PeaKIUU
11 [ToBTOpenue u yriryOiaeHne 3HaHUH 5 ) Bbubmuotexa [JOK
' OCHOBHBIX pa3/IeJioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 5 bu6nuoreka [IOK
’ peakimit https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs! JUCCOLUALIMS. 2 | 1 bubmmoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Htoro no paszneny 18
Pa3zgen 2. HemeTa/sILI M HX COeTUHEHU S
21 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 1 bubmmoreka [JOK
' anemeHToB VIIA-rpynmebl. ["agorenst https://m.edsoo.ru/7f41a636
OO61as xapakTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé 6 Bubmmorexa [JOK
' PYHIIBL- &P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01as xapakTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa OK
’ PYTUIBL. ’ p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.4 anemeHTOB [VA-rpynnsl. Yriepon n 9 1 2 bubmmorexa LIOK
' . PYHIEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIUHEHUS
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Uroro no pazneny

26

Pa3zgen 3. MeTa/iibl M HX COeTMHEHUA

. bubmoreka [{OK
3.1 Obmye cBoiicTBa METAIIOB > https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueiinme MeTayuibl U UX CO€IUHEHUS 15 hitps://m.cdsoo.ru/ 7412636
Hroro no pazneny 20
Paznen 4. Xumus u okpyxaomas cpeaa
4.1 BemiecTBa 1 MaTepHabl B )KU3HU YEJIOBEKA 4 bubmmorexa LOK
' H P https:/m.edsoo.ru/741a636
Hroro no pazneny 4
Pe3epBHOE BpeMs 1 buGnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 69
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HHOYPOYHOE IINTAHUPOBAHHUE

8 KZIACC
KoJsmn4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

| [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna 01.09.2023 = https://m.edsoo.ru/ff0d210c

) [TonsiTue 0 MmeTogax MO3HaHUS B | bubmuorexa [JOK
XUMHH 06.09.2023 = https://m.edsoo.ru/ff0d227¢
[TpakTuyeckas padora Ne 1 «IIpaBuna

3 paboTel B 1a00paTOpUU U MPUEMBI 1 ) bubmmoreka [JOK
oOparieHus ¢ 1Tab0paTOpPHBIM 08.09.2023  https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM)

4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 bubnuorexa [JOK
paszaeneHus cMecen 13.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa HOK

! . PIMEP 15.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYHUCTKU IOBApPEHHOU COJIN)»
6 ATOMBI, MOJIEKYJIBI U1 MOHBI 1 bubmorexa HOK
’ Y 20.09.2023 = https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHE PJIEMEHTBI. 3HAKH | bubmuorexa [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB 22.09.2023 | https://m.edsoo.ru/ff0d2d50

8 [IpocTeie u cinoxHBIE BELIECTBA 1 bubmorexa HOK

P B 27.09.2023 | https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmorexa [TOK

yep i 29.09.2023 | https://m.edsoo.ru/ff0d2be8
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3aKO0H IIOCTOSHCTBA COCTaBa BEIIICCTB.

10 Xumudeckas opmyia. BareHTHOCTB bubmorexa HOK
pHyJia. 04.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX JIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca 06.10.2023 = https://m.edsoo.ru/ff0d323¢c
12 MaccoBasi 10715 XHMAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCAUHCHUH 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Mob. bubmuorexa [JOK
MomnsipHast macca 13.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHueckas peakuus 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaAHUS bubanorexa [HOK
XUMHYECKUX PEaKIui 20.10.2023 = https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCcChl BEUIECTB. bubmmoreka [JOK
XHUMUYECKUE YPABHECHUS 25.10.2023 = https://m.edsoo.ru/ff0d3b88
BrruncieHus: Koau4yecTBa, MacChl
17 BEILIECTBA 10 YPABHCHUAM XUMHUYCCKHUX bubmorexa HOK
n . P 27.10.2023  https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanms XuMruaeckux peakiuit
18 (coenuHeHUs, pa3I0KEHUS bubmorexa HOK
! P ’ 08.11.2023  https://m.edsoo.ru/fl0d334
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHImKIoneauct. O0o0meHe U bubmorexa HOK
B ARET- Hj 10.11.2023  https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUI
20 KontponsHas padora Nel mo reme | bubmmoreka [IOK
«BellecTBa 1 XUMHYECKHUE PEAKITANY 15.11.2023 | https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubnumoreka [IOK
Bo3ayxa. Kucinopon — snemeHT u 17.11.2023  https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

dusnueckye U XUMUYECKHAE CBOMCTBA

22 KHUCIIOpoAa (peaKuy OKUCIICHUS bubmmorexa [TOK
POAa (peaitt ’ 22.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI TOTydeHUsT KUCIIOPO/ia B
23 71a00paTOPUH U MPOMBIIIJICHHOCTH bubmorexa [TOK
pazop P ) 24.11.2023  https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
[TpakTrueckas padota Ne 3 o Teme
24 «ITonydenne u coOupanue KuciIopoaa bubmorexa HOK
v . P posa, 29.11.2023 = https://m.edsoo.ru/ff0d4ac2
M3y4EHHUE €ro CBOMCTBY
)5 Bonopon — anemeHT u nmpocroe bubmmoreka [IOK
BellecTBO. Haxoxaenue B npupoje 01.12.2023  https://m.edsoo.ru/ff0d4dd0
%6 du3nvecKknue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa 06.12.2023  https://m.edsoo.ru/ff0d4dd0
27 [ToHsiTHE O KHUCIIOTAX U COMAX bubmorexa HOK
08.12.2023 | https://m.edsoo.ru/ff0d50d2
73 CriocoOsI osTydeHus BOAOPOia B bubmmoreka [JOK
naboparopun 13.12.2023 = https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
29 «[TonydeHune u coOMpaHKe BOIOPOIA bubmorexa HOK
a P FOPOAR, 15.12.2023  https:/m.edsoo.ru/ff0d4£42
W3YYCHHE €r0 CBOMCTBY
30 Mounsipabiit 00BEM razoB. 3akoH bubmmoreka [JOK
ABorazipo 20.12.2023  https://m.edsoo.ru/ff0d542¢
Brruncienusa o0béMa, KOJIHYECTBA
31 BEIIlECTBA rasza Mo ero M3BeCTHOM bubmorexa HOK
. .. Y 22.12.2023  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MK 00BEMY
0 Brruucnenust 00bEMOB ra30B 10 bubmuorexa [JOK
YPaBHEHUIO PEAKLIMU HA OCHOBE 3aKOHA 27.12.2023 |  https://m.edsoo.ru/ff0d5708
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00BEMHBIX OTHOLLIEHUI T'a30B

13 du3nvecKknue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI 29.12.2023  https://m.edsoo.ru/ff0d587a
34 CocraB ocHoBanuii. [Tonsitue 00 bubmuorexa [JOK
WHIUKATOpax 10.01.2024 | https://m.edsoo.ru/ff0d59¢2
Bona xak pactBoputens. HacwieHHbie
35 Hu HiHaCLlpeHHHE aCTBOPBI B buGnnorexa LIOK
H p PPl 12.01.2024  https://m.edsoo.ru/ff0d5b40
MaccoBas 1071 BEIIeCTBa B pacTBOpe
[TpakTuyeckas pabora Ne 5 o Teme
36 «IIpuroroBiieHHE PaCTBOPOB C bubanorexa HOK
ONpeAcIEHHON MacCOBOU JT0JIEN 17.01.2024  https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEILIECTBAY
O0001IeHEe U CUCTEMAaTU3 AU
37 3Hanui mo reMe "Kuciopona. Bonopo bubmorexa LHOK
| PO BOROPOAL 19.01.2024  https://m.edsoo.ru/00adb33c
Bona
18 KonTponbnas padora No2 mo teme | bubmmoreka [JOK
«Kucnopoa. Bonopoa. Boga» 24.01.2024 | https://m.edsoo.ru/ff0d6342
39 Oxcupsl: cocTaB, KiacCUpUKALINS, Bbu6nmuoreka [JOK
HOMEHKJIaTypa 26.01.2024 | https://m.edsoo.ru/ff0d664e
bu6mmoreka [IOK
4 IT
0 OLyHCHHC GCAOoB 31.01.2024  hitps:/m.edsoo.ru/f0d664e
41 XUMHUYeCKre CBOMCTBA OKCHJIOB bubmorexa LIOK
A 02.02.2024 | https://m.edsoo.ru/ff0d4790
4 OcHoBaHus: cOCTaB, Kiaccuduxams, Bbu6nuoreka [JOK
HOMEHKJIaTypa 07.02.2024  https://m.edsoo.ru/ff0d67ca
43 ITonyyeHune ocHoOBaHM bubmmorexa [IOK
T 09.02.2024 | https://m.edsoo.ru/ff0d67ca
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Bbubnmuoreka [JOK

44 X I I
FIMHACCKHE CBONCTBA OCHOBATHH 14.02.2024 | https://m.edsoo.ru/ff0d4c4a
45 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa 16.02.2024  https://m.edsoo.ru/ff0dfee2
Bbubnuoreka [JOK
46 IT
OYHEHHE KHCIoT 21.02.2024  https://m.edsoo.ru/ff0dfee2

47 Conu (cpenHue): HOMEHKIATypa U bubmmoreka [JOK
CIIOCOOBI TMTOTyYEHUS 28.02.2024  https://m.edsoo.ru/00ad9474

48 XHUMHUYECKHE CBOMCTBA COJICH bubmmorexa [IOK

01.03.2024 | https://m.edsoo.ru/00adb486
[TpakTrueckas padota Ne 6. Permenue

49 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bubanorexa [HOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX 06.03.2024  https://m.edsoo.ru/00ad9b7c
COCIUHCHMUIN)

50 ['eneTnueckas cBI3b MEXKy Kilaccamu bubmmoreka [JOK
HEOPraHWYECKUX COCAMHEHUN 13.03.2024 | https://m.edsoo.ru/00ad9a50
O0001IeHE U CUCTEMATH3AIHUS

51 3HaHui 1mo TeMe "Kiaccel buGnnorexa LIOK

on 15.03.2024  https://m.edsoo.ru/00ad9cb2
HEOPTaHWYECKUX COCTUHCHHIA
KonrtponsHast padora Ne3 o reme
52 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 1 bubmmnorexa [IOK
on P 20.03.2024 | https://m.edsoo.ru/00ad9ela
COeIMHEHUH
[TepBbie MOMBITKH KiIacCUPUKAITTT
53 XHMHYECKHX 31eMeHTOB. [loHsaTrne o bubnmnorexa [IOK
) 22.03.2024 | https://m.edsoo.ru/00ad9ffa
Tpymmax CXOJHBIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH 1
54 Ilepnoandeckas cucreMa XUMHISCKHIX bubmorexa LIOK
pHOA 03.04.2024 | https://m.edsoo.ru/00ada52c

anemenToB /1. 1. MenaeneeBa
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Bbubnmuoreka [JOK

> Heprozpt, rpymb, NOATpYIIIS 05.04.2024  https://m.edsoo.ru/00ada52¢c
56 Crpoenue atomoB. COCTaB aTOMHBIX bubnnorexa [HOK
snaep. M3oTonsl 10.04.2024  https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI09eK
57 aToOMOB 3J1eMeHTOB [leprnoauueckoit bubmorexa LOK
12.04.2024 | https://m.edsoo.ru/00ada6bc
cucteMmsl /. 1. Menaeneena
XapakTepucTuKa XUMHYECKOTO
58 3JIEMEHTA MO €ro MOJIOKEHUIO B bubmuorexa [JOK
[Tepuonuueckoit cucreme /1. U. 17.04.2024 | https://m.edsoo.ru/00ada824
Meunpgeneena
3nauenue Ilepnonnueckoro 3akoHa
59 JUISl pa3BUTHS HayKd U npaktuku. 1. W. bubmmoreka [JOK
MenpeneeB — y4€HbIN, IEIAror u 19.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
60 DNEeKTPOOTPULIATETLHOCTH ATOMOB bubmmoreka [JOK
XHUMHYECKHUX IJIEMEHTOB 24.04.2024  https://m.edsoo.ru/00adaab8
61 HMonHas xumMmuieckas CBs3b bubmorexa HOK
26.04.2024  https://m.edsoo.ru/00adac34
2 KoBasieHTHas noasipHast XMMU4eCKas bubmmoreka [JOK
CBSI3b 03.05.2024 | https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HenoJsipHAsk XUMUYECKast bubmmoreka [JOK
CBSI3b 08.05.2024 | https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
o4 (TereHb OKHCICHHS 10.05.2024 | https://m.edsoo.ru/00adae28
65 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE bubmuorexa [JOK
peakuuu 15.05.2024 | https://m.edsoo.ru/00adb076
66 OKucauTeny 1 BOCCTAHOBUTEIU bubmnorexa [JOK
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17.05.2024 | https://m.edsoo.ru/00adb076
Kontponbnas padota Ne4 o teme
67 «Ctpoenue atoMa. XuUMHUYECKas 1 1 bubmorexa LOK
p ' 22.05.2024  https://m.edsoo.ru/00ad9cb2
CBSI3b»
68 O00011IeHNE U CUCTEMATHU3ALIUS | Bbubnuoreka [JOK
3HaHUH 3a Kypc XUMHH 8 Kilacca 24.05.2024 = https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 63 4

ITPOTPAMME
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9 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabusbie IIpakTuueckue
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[lepuoauueckuii 3aK0OH.

| Ilepuoauueckas cucrema 1 bubnnorexa [HOK
XuMuueckux snemenTos Jl. 1. 05.09.2023  https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHUYECKHX IJIEMEHTOB 1 bubmmorexa [TOK

N 07.09.2023 |  https://m.edsoo.ru/00adb6b6
HEPBBIX TPEX MEPHOJIOB

3 Knaccudukanust 1 HOMEHKIIaTypa 1 Bbu6nmuoreka [JOK
HEOPraHWYECKHUX BEILECTB 12.09.2023  https://m.edsoo.ru/00adb7e2

4 Bubl XUMUYECKOW CBSI3U U TUIIBI ) bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK 14.09.2023  https://m.edsoo.ru/00adbac6d
Kontponbnas padota Nel o teme

5 [ToBTOpEeHUE OJieHHe 3HaHUH 1 1
«IToBTOpEHUE U yriybieHne 3HaHui 19.09.2023
OCHOBHBIX pa3ZesioB Kypca 8 kiacca»

6 Knaccudukanmst Xxumuaeckux | Bbu6nmuoreka [JOK
peaKIHil MO pa3IMYHbIM TPU3HAKAM 21.09.2023  https://m.edsoo.ru/00adbcb0
TennoBoii 3¢ ekt XuMuIecKoit

7 peaKkiuu, MOHITHE O ) bubmmoreka [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- 26.09.2023 | https://m.edsoo.ru/00adb33c
U DHJIOTEPMUYECKUX PEAKIUAX

2 IToHsATHE O CKOPOCTH XUMUYECKON ) bubnumoreka [JOK
peakuuu. [IoHsATHE O TOMOT€HHBIX U 28.09.2023 |  https://m.edsoo.ru/00adbe9a
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TCTCPOTCHHLIX PCAKIUAX

ITougaTHE O XUMHYECKOM
paBHOBecuu. DAaKTOPBI, BIUSIONINE

bu6mmoreka [IOK

9 o
Ha CROPOCTH XHMHHCCKON peaKili 1 03.10.2023 | https://m.edsoo.ru/00adc28c
[IOJIO’KEHUE XUMHYECKOTO
paBHOBeCHs

10 OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
peakuuu 05.10.2023  https://m.edsoo.ru/00adcade
Teopust 3IEKTPOIUTUYECKOMN

11 nccoruanuu. CuibHbIE U ci1a0bie buGnnorexa LIOK
A LA 10.10.2023 | https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI

12 HonHurble ypaBHEHUS peaKIlnil Bubmuorexa IIOK

P peaxt 12.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U

13 OCHOBAaHHMU B CBETE NMPEACTABICHHUI bubanorexa [HOK
00 DIIEKTPOIUTUIECKON 17.10.2023  https://m.edsoo.ru/00add5d8
IUCCOLIMAIUU
XUMHYECKHE CBOMCTBA COJIEN B

14 CBETE IIPEICTABICHUN 00 bubmorexa LIOK

bel N 19.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOIIUAITUU
15 IMonsgaTue o ruaponnse coiaei buGnnorexa LIOK
P 24.10.2023 | https://m.edsoo.ru/00add9d4
[IpakTuueckas padora Ne 1.
16 «Perrenue DKCrepuMEHTAIILHBIX buGnnorexa LIOK
P 26.10.2023 | https://m.edsoo.ru/00addbfa
3amauy

17 O06o01IeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUH 07.11.2023 | https://m.edsoo.ru/00addd12

18 Kontponbnas padota No2 o teme 1 bubmuorexa [JOK
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«DNEeKTPONUTHYECKAs TUCCOIHAIIHS. 09.11.2023  https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)
OOmas XxapakTepUCTUKA raJOre€HOB.
19 anl\lalnqecxrl)de CBI())ﬁCTBa Ha IIpuMepe bubmnorexa IOK
P p 14.11.2023 = https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. ComnsiHast KHCIIOTA,
20 XUMHYECKHE CBOIICTBA, MOJTYUEHHE bubnmorexa [IOK
’ e ’ 16.11.2023 | https://m.edsoo.ru/00ade104
IPUMEHEHUE
[IpakTrueckas padota Ne 2 o Teme
21 «IToxyueHnne CoOITHOI KUCIIOTHI bubmorexa LIOK
_ .. . ’ 21.11.2023 | https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTBY»
Borurcnenus o ypaBHEHUSIM
22 XUMHYECKHX peaKINi, eCIIN OTUH U3 bubmorexa LIOK
PEAKIHH, A 23.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01mast xapakTepUCTHKA dJIEMEHTOB bubanorexa [HOK
VIA-rpymiibl 28.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOAU(UKAIIUN CEPHI.
24 Haxoxnenue cepbl U €€ coeTMHEHUI bu6mmoreka [IOK
B IIpUpOJIe. XUMUYECKHUE CBOUCTBA 30.11.2023  https://m.edsoo.ru/00ade64a
cepbl
’5 CepoBoaopon, CTpoeHHUE, bubmmoreka [JOK
buznyeckue 1 XuMHUYeCcKre CBONCTBA 05.12.2023  https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KUCIIOTA,
26 (1)H3Hjec1<p1§ u XI/II\I;I/I‘IGCKI/IG bubmmorexa [JOK
o 07.12.2023 = https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHE
XuMHYeCKHE PeaKIlny, JeKallue B
27 OCHOBE II OMI:I.:H.IJI:HHOFO CH:CIOGa bubmmorexa LOK
P 12.12.2023 | https://m.edsoo.ru/00adec8a

IIOJIY4EHUS CEPHOU KUCIIOTHI.
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XUMHUYECKOE 3arpsiI3HEHUE
OKPY’KaroIlle cpeibl COETUHEHUSIMHU
cepsl

Briuucinenne MaccoBOM JIOJIU BBIXOJA

bu6mmoreka [IOK

28
MPOAYKTA PEAKIUHU 14.12.2023 | https://m.edsoo.ru/00adec8a
OO6m1as XxapaKTepuCTUKa JIEMEHTOB
29 VA-rpynmsl. A30T, bubnnorexa [HOK
pacnpocTpaHeHue B PUPOJIE, 19.12.2023 = https://m.edsoo.ru/00adeead
dbusznyecKkrue 1 XUMUIECKIE CBOMNCTBA
AmMMuak, ero pusnyeckue u
30 XHUMHYECKHE CBOMCTBA, MOIy4YeHHUE U bubnmnorexa [IOK
’ e 21.12.2023 | https://m.edsoo.ru/00adf004
MPUMEHEHNE
[IpakTrueckas padota Ne 3 o Teme
31 «ITonyyeHnne aMmmuaka, U3y4eHue ero bubmorexa LIOK
. - > 1Y 26.12.2023  https://m.edsoo.ru/00adf180
CBOMCTBY
1 A3oTHas KUCIOTa, €€ (hU3ndecKue u Bbu6nmuoreka [JOK
XMMHYECKHE CBOMCTBA 28.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH
AMMOHHS B KQUeCTBE MUHEPAThHBIX
33 00peHuii. XMMHYECKOE bubnmnorexa [IOK
YAOPP ) . 09.01.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIEen cpebl
COCIMHCHUSIMH a30Ta
®ochop. Okcun dpochopa (V) u
34 (1)00(%)0 pHa;I KHCHH((l))Ta ®¢§3H(qe)cxne U bubmmorexa [TOK
p N 11.01.2024 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MMOTYICHHE
Hcnonb3oBanue pocdaros B
35 Ka4yeCcTBE MHHEPAIbHBIX YI00peHUI bubmnorexa [IOK
P yAOOP ) 16.01.2024  https://m.edsoo.ru/00adfc20

3arpsi3HeHUE MPUPOTHOMN Cpeibl
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docharamu

VYraepon, pacipocTpaHEeHHUE B

36 npupoe, GU3NIECKUe U XUMUIECKUE bubmorexa [TOK
P P i 18.01.2024 | https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxkcuapl yriaepojaa, ux Gpu3ndeckue u
37 XHUMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKoJoru4eckue npooIemsl, 23.01.2024  https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKcUJoM yriaepoaa (IV)
38 VYrojapHas KUCIIOTA U €€ COJIH buGnnorexa LIOK
25.01.2024 | https://m.edsoo.ru/00ac006¢
[IpakTuueckas padora Ne 4 o reme
39 "ITosrydyeHune yrieKucioro rasa. bubmmoreka [IOK
KadectBennas peaxiys Ha kapOOHaT- 30.01.2024  https://m.edsoo.ru/00ae027¢
noH"
[TepBoHauanbHBIE MOHATHS 00
40 OpTraHMYECKHX BEIECTBaX KaK O bubmorexa LOK
p » 01.02.2024 | https://m.edsoo.ru/00aec054¢
COCIMHEHUSIX YTIepoaa
41 KpeMmunii u ero coefuHeHns bubmorexa LOK
P A 06.02.2024 | https://m.edsoo.ru/00ac080a
[TpakTrueckas pabora Ne 5.
4 Pemienne skcnepruMeHTaIBHBIX 33124 bubmmoreka [JOK
o TeMe «BakHelmme HeMeTaIIbl U 08.02.2024  https://m.edsoo.ru/00ac0bf2
UX COEINHEHUS
13 O00011eHNEe U CUCTEMATU3ALMS
3HaHUH 1Mo TeMe "HemeTamner" 13.02.2024
KonTtponsHas padota Ne3 o reme
44 «Baxxuenme HeMeTaJUIbl U UX 1 bubmorexa LOK
15.02.2024 @ https://m.edsoo.ru/00ae0e18

COCOAUHECHUSA
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OO1m1ast xapakTepUCTHKA
XMMHYECKUX 3JIEMEHTOB —
MeTajuioB. Merajuindeckast CBS3b U

Bbu6nmuoreka [JOK

45
MeTaUInyecKass KpUCTaIInYeCcKas 20.02.2024  https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckKue CBOMCTBA
METAJJIOB
XUMHYEeCKHE CBOMCTBA METAIIOB.
46 DIIEKTPOXUMHUYECKUHN DS buGnnorexa LIOK
P o pAx 22.02.2024  https://m.edsoo.ru/00acl156
HaIpsHKEHUH METaNIOB
47 OO61mmue crocoOb! MOTyYeHUs bubmmoreka [JOK
MeTtaioB. CIjiaBbl. 27.02.2024  https://m.edsoo.ru/00ael 156
Brruucnenue no ypaBHEHUSIM
48 XUMHYECKHUX PEaKIUU, €CIIN OOUH U3 bubmorexa LIOK
peaKtii, A 29.02.2024  https://m.edsoo.ru/00aec0d0a
peareHTOB COJEPKUT NMPUMECH
49 IToHsITHE O KOPPO3UH METAJIIIOB bubmorexa LOK
pp 05.03.2024 | https://m.edsoo.ru/00ac1278
Bbu6nmuoreka [JOK
50
Lemotmere metans 07.03.2024  https://m.edsoo.ru/00ac14b2
51 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubanorexa HOK
KaJus 12.03.2024  https://m.edsoo.ru/00ae14b2
57 [[{erouHO3EMENBHBIE METAILIIBI — bubmmoreka [JOK
KAJIBIIUHA 1 MarHui 14.03.2024 | https://m.edsoo.ru/00ael5e8
53 Baxneime coenuHeHNS KaJIbIU Bubmaorexa IIOK
s . 19.03.2024 | https://m.edsoo.ru/00ael5e8
54 JKEcTKoCTh BOJIBI M1 CLIOCOOBI €€ bubmuorexa [JOK
YCTPaHEHHUS 21.03.2024 = https://m.edsoo.ru/00ae1886
55 [TpakTiueckast padota Ne 6 o Teme bubmmoreka [JOK
"XEcTKOCTH BOIBI 1 METOIEI €€ 02.04.2024 | https://m.edsoo.ru/00aclae8
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ycTpaHeHUs"

56 P —— bubmmoreka [IOK
04.04.2024 | https://m.edsoo.ru/00aelc64
57 AM@oTepHbIe cBOMCTBA OKCHAA U bubmmoreka [JOK
TUJIPOKCHIA ATTFOMUHUS 09.04.2024 | https://m.edsoo.ru/00aclc64
bubnuoreka [JOK
38 Keneso 11.04.2024 | https://m.edsoo.ru/00ael1d86
59 OKcubl, THAPOKCUIBI M COJIU KeTe3a bu6mmoreka [IOK
(IT) m sxene3a (I1I) 16.04.2024  https://m.edsoo.ru/00ae35¢6
O00011eHNE U CUCTEMATU3ALMS
60 3HaHuil. KauecTBeHHbIE peaKiuy Ha 18.04.2024
nonsl Fe2+ u Fe3+
[IpakTuueckas padora Ne 7.
61 Pemenue skciepuMeHTaIbHBIX 33a4 bubmmoreka [IOK
1o Teme «BakHeie MeTaJlIbl U UX 23.04.2024 | https://m.edsoo.ru/00ae3de8
COCIUHCHHMS
Brrurcnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIINii, eCITH OJNH U3
2 peareHToB /1aH B U30bITKE WU bubmmoreka [IOK
COAEPKUT MpuMecH. Beruncnenus 25.04.2024  https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BbIXOJIa MPOIyKTa
peakiuu
63 O6o01IeHre U cucTeMaTr3aIus
3HaHuH 1Mo Teme "MeTabr" 30.04.2024
KonTtponpHas padora Ne4 o Teme
64 «Bakneiiie MeTaJbl U UX 1 02.05.2024
COCTMHCHUS»
65 BeniectBa u maTepuansl B bu6mmoreka [IOK
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TOBCETHEBHOM KM3HU UEJIOBEKA 07.05.2024 | https://m.edsoo.ru/00ae3£50
66 XUMHUYECKOE 3arpsi3HEHUE ) bubnnorexka [HOK
OKPYKaroILEe Cpeabl 14.05.2024  https://m.edsoo.ru/00ae4270
67 Ponp xumuu B pemieHnun | bubmmoreka [JOK
9KOJIOTUYECKHX MPOoOIeM 16.05.2024  https://m.edsoo.ru/00ae4270
68 O06o001IeHre U cUucTeMaTH3aIus 3a | bubmuorexa [JOK
Kypc XuMuu 9 kiacca 21.05.2024  https://m.edsoo.ru/00ad9cb2
69 Pe3epBHbIil ypok 1 73.05.2024
OBILIEE KOJIMYECTBO YACOB I10 69 4

ITPOTPAMME

40




41



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

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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