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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMUs, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OcCHOBe denepalbHON pabodyelt TPOrpaMmbl
BOCITUTAHUS U C YYETOM KOHLEIIUU MPEnofaBaHus Y4eOHOTo peaMeTa « XUMHUSI»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo xumMuu Aa€T MOPENCTABICHUE O IENIX, OOIel CTpaTreruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOMIMXCS CPEACTBAMH Y4YEOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTEIbHOE peAMETHOE COJIepKaHue,
NpEeAyCMaTPUBAET pPACIpPENEICHUE €ro Io KiaccaM M CTPYKTYpPUPOBAHHE IO
pasjenaM M TeMaMm MpOrpamMMbl MO XUMHH, OMNPENEISIET KOJIMYECTBEHHBIE U
Ka4eCTBEHHbIC XapaKTePUCTUKU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHS] XHUMHUU C YU4E€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  OO0yYalolUXCs, OMNpeAeNseT BO3MOXHOCTU MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbrataMm oOy4eHHs] XUMUW Ha YPOBHE IeJIeH N3yUYeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JIEATEIbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4e0HOT0 CO/IepKaHUsI.

3HaHME XHMHUHM CIYXUT OCHOBOW Il (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero mpeaCTaBICHUA O MATEPHAIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GOPMUPYEMBIC XUMHEW MPENCTABICHUS O B3aMMOIPEBPAIICHUSIX
PHEPIrUM U 00 HBOJIOIUHU BEIIECTB B MPUPOJE, O IMYTAX PEHIeHUs TriI00aibHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUUECKOM,
MUIIEBOM M KOJIOTHYECKOU 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPAHEHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  peaju3alud  BO3MOXHOCTEH  JUII  CaMOpPa3BUTUS U
dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 0011el U PyHKIIMOHAILHON T'PaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHOW ydeOHOU  JesTeIbHOCTH,
DKCIIEPUMEHTATLHBIX W HCCIICIOBATEIbCKAX YMEHHH, HEOOXOJMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHATILHOMN S TENbHOCTH;

3HAKOMUT CO CHenudUKOl HAaydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiAa HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIUXCSI;



crocoOCTByeT (OPMHPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAay4YHBIM 3HaHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHue 00yUJarOIUXCA.

JlanHble HampaBiieHWs B OOYYEHMM XHMHHM OOECHEUYHMBAIOTCS CHEeUpUKON
colepXaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBJISIETCS  MEJarorudyecku
alaliTHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEAeIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIero 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYyYalOUIMMUCSA CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPTAaHUYECKOM XHMHUM W HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX IOHSATUN
OPTaHUYECKON XUMHH.

CtpykTypa coAepKaHus MPOTPaMMbI IO XUMHH C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOTrO mnojaxona Kk e€ mzyuyeHuro. ColepiaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 IPHUHLMILY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J{. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIUCCOLMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckne 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJEA0BATEIHLHO OT OJHOTO
YPOBHSI K JPyromMy, BBIIONHIS (YHKIUA OOBSICHEHHS ¥ TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEU MPAKTHYECKOTO MPUMEHEHHS U TOJYyYECHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue MmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIIOIIEH HAYyYHOU KapTUHBI MHpPA B JIOTMKE
€€ CHCTEMHOM MPHUPOAbI, LIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUS B Hayke. M3ydyeHHe XMMHUU NPOUCXOAUT C IPHUBJICUEHHUEM
3HAHUM M3 paHee M3YyUEHHBIX YYEOHBIX NpeaMeToB: «OKpyKaromMil MUp,
«buonorus. 5—7 knacce» U «PU3UKA. 7 KIraccy.

[lpy w3ydyeHMH XWUMHUH TPOUCXOAUT (HOpMUpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTeCTBO3HAHMS, MPAKTHYECKOU
JNEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYDHI.
3ajaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHMU CHCTEMbl XUMHYECKHX
3HAHUN — Ba)KHEUIUX (PaKTOB, MOHATHM, 3aKOHOB U TEOPETUYECKHUX TOJIOKECHHM,
JOCTYITHBIX 00O0OIICHU MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM T[IO3HAHWS TMPU HU3YYCHUU BEIIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUHN U PA3BUTUU MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABaTENbHOM U  y4eOHO-MCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHMM NpaBWJ 0€30MacHOr0 OOpallleHHs C BEleCTBAMHU B
MOBCETHEBHOM JKU3HU.

[Tpu u3yyeHun XMMHHU Ha YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3Ha4YeHHE MPUOOPENN TaAKUE LI, KaK:

— (opmMupoBaHHe HMHTEIUIEKTYaJbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caMo0Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSITHIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJ€HHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCcKoe MpHUOOIIeHUE
oOydaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALIMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUHU;

— obecrieueHne ycIoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOITUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIFOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOLIMX YHHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB ACSATEIBHOCTH;

— (opmupoBanue oOmeNd (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCIE YMEHHH OOBSACHATP M OLIEHWBATH SIBJICHUS
OKpPY’KaIoIIeT0 MHpa, WUCIONB3YsS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU U3YUYECHUU
XUMUHM, NPUMEHSITh HMX MPU pEIIeHUd MpoOJieM B MOBCEIHEBHOM KU3HU U
TPYJOBOM I€ITEILHOCTH;

— ¢opMHupoBaHHEe y OOY4YaIOMIMXCS TyMaHUCTUYECKUX OTHOUIICHHI,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH HSKOJIOTMYECKU
1eJ1eCO00pa3HOro TOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HENIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYXkAIOLIEH TPUPOAHON CPEAbL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOo(dUiIs M HANMpPaBIEHHOCTU AATBHEHIIIETO
oOy4eHwus.

OO1iee 4YUCIO YacoB, OTBEACHHBIX I HM3YYEHUS XHUMHUM HAa YpOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJIel0), B 9 kitacce — 68 4yacoB (2 yaca B HECIIO).



COJEPKXAHME OBYUYEHUA

8 KITIACC

IlepBoHaYa/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUUM B )KM3HU YETOBEKAa. XMMUS B CUCTEME HAYK.
Tema u BemecTtBa. PU3WUYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE
BellecTB. [loHsAiTHEe 0 MeTonax Mo3HAaHWS B XMMHH. UUCThIE BElIECTBA U CMECH.
CrnocoObl pa3eneHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHYECKUX
snemMeHTOB. [IpocThie U CoKHbBIE BellleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckasi ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAs Macca.
OTHOcHTEeNbHAs MOJIEKYJsIpHas Macca. MaccoBasi J0JIsI XUMUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KomnuectBo Bemectsa. Moisb. MonsipHas macca. B3aumocBsA3p KOJIM4eCTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX €OUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUAYECKUX COCTUHEHUM.

@u3nueCcKUe U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakluus U €€ MPU3HAKU.
3aKOH COXpaHEHHS MAacCChl BELIECTB. XHUMHUYeckue ypaBHeHHs. Knaccudukanus
XUMUYECKUX PEAKIUi (COeTMHEHNS, Pa3I0KEeHHUS, 3aMEIICHIS, 0OMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOMW, MpaBuiiaMu paboThl B JabOpaTopuu U
npuémMamu o0pallleHus: ¢ J1abopaTOpPHBIM 00O0PYAOBAHUEM, U3YUEHUE U OINKCAHUE
bu3NYecKuX CBOWCTB OO0pasllOB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJICHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHAEHCAIUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
ONMCAaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluid (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapuisi, pa3oKeHHe TUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE xkeie3a ¢ pacTBopom conu meau (1),
U3y4YeHUE CIOCOOOB Pa3JeieHHs] CMECei: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BbINIApUBaHUE, AUCTUILISALMSA, XpoMaTorpadusi, NpoBeeHuEe OUUCTKH MOBAPEHHOU
comd, HAOMIOJEHWE W  ONHWCAHWE  PE3yJbTaTOB  MPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEJIEN MOJICKY
(ImapocTepKHEBbIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cmech razos. CocraB Boznyxa. Kucimopon — ajemMeHT U mpocToe
BemecTBO. Haxoknenuwe kuciopoga B TpUpoAe, (PU3Mdeckne M XUMHUYECKHE
cBorictBa (peakmuu rtopeHusi). Oxcuzapl. [Ipumenenwme kucmopoma. CmocoOb!



MOJIYYCHHUSI KHCIOpOoJa B JIA0OpaTOpuu ¥ MPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTporHas MoAuGUKAIISI KACIOpoa.

TennoBoit 3¢(deKT XUMHUUECKON peaklud, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arps3HCHHE
BO3/lyXa, YCUJIEHHE MAPHUKOBOTO 3(pekTa, pazpylieHue 030HOBOTO CIIOSI.

Bonmopon — snemeHTt M mpocTtoe BemecTBo. Haxoknenwe Bomoponma B
npupoae, GU3NYECKUe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnorsl u comnu.

MomnsipHbiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HaceiieHHble 1 HEHACBIIEHHBIE PACTBOPHI. PacTBOpHUMOCTh BEHIECTB B BOJE.
MaccoBas 10J1 BEILIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAHHS.
Ponp pacTBOpoB B Ipupozi€ U B KU3HU 4desioBeka. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmveckux coemuHennit. Oxcumsl. Knaccudukarms
OKCHUJIIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, amMQpOTEpHbIE) U
HecosieoOpazyromue. Homenknatypa oxcugoB. Dusumdeckne ©U XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lomyueHne OKCUI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHui. PU3MYECKHME W XUMUYECKUE CBOMCTBA
ocHoBaHuM. [loyuenne ocHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoctu meramwioB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. HomeHnkinatypa coneil. @u3nyeckre U XUMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPKAHUSI KACIOPOAa B BO3AyXE, MOJYYCHHUE,
cobupaHue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOAa, HaOIIOIeHNE
B3aMMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
NpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHME ¢ oOpa3laMH OKCHIIOB U
OMHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHWE, PACIO3HABAHUE M H3yUEHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojaencTBue Bojoponaa ¢ okcuaoM meau (II)
(BO3MOKHO HCITIOJIb30BAHUE BUIECOMATEPUAJIOB), HAOMIOACHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOU
MacCOBOM AOJIEd pacTBOPEHHOTO BEWIECTBA, B3aMMOJECHCTBUE BOAbI C METAIIAMU
(HaTpyeM ©  KajibllueM) (BO3MOXKHO HCHOJIb30BAHHE BHJIEOMATEPHUANIOB),



UCCIIeIOBaHME O0O0pa3lloB HEOPraHMYECKHX BEIIECTB pPAa3IMYHBIX KJIAcCOB,
HaOJIIOICHNE W3MEHEHHUSI OKPACKH MHIAMKATOPOB B PACTBOPAX KHCJIOT M IIEJIOYCH,
uzydeHue B3zaumopeictBusa okcuga meau (II) ¢ pacTBOpoM CEpHOM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpaIM3alHM, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJla JPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxkHenmme Kiaaccbl HEOPraHUYECKUX
COEUHEHUID.

IHepuoauueckuii 3axkoH u Ilepuoanueckasi cucreMa XUMHYECKHX
iemeHToB JI. U. MenageneeBa. CtpoeHne aroMoB. XUMHYECKAs] CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMUYECKHX dJeMeHTOB. [loHsTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIbI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoauueckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
HU. MengeneeBa. KopoTkomepuonHas W JAIUHHONEpHOAHas  (QOpMBI
[Tepronnueckoit cucrembl xumuueckux aemMeHToB J[. . Menneneesa. Ilepuoas
u rpynnbl. Ou3nyecKuil CMBICH MOPSAAKOBOIO HOMEpPA, HOMEpPOB IEpUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYeK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuognueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepunogunueckoii cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAaJANyca aTOMOB XHMHYECKHUX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOVCTB IO IPYIIIAM U IIEPHUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoi CUCTEMbl XUMHUECKUX
DJIEMEHTOB JUIA Pa3BUTUA Haykh W mnpaktuku. [[. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DNEKTPOOTPUIIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponecchl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHre oOpa3loB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aWMOJACHCTBHE
TUIPOKCUAA LIMHKA C PAacTBOPAMHM KHUCIOT W WIEIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOLIMX ~ MPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiuy pazioKeHHsl, COSTUHEHU).

Mescnpeomemmnbnie ceasu



Peanmu3anus MexXnpeIMETHBIX CBSi3ed NpPU WM3YYEHMUM XHMHHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHHE Kak OOIIMX €CTeCTBEHHO-HAYUYHBIX
NOHATUH, TaK U MOHATUH, SBISIOIINUXCSA CUCTEMHBIMU JUISI OTAENIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAyYHbIM (akT, rurnoTe3a, Teopus,
3aKOH, aHalM3, CHHTE3, Kilaccu(ukanums, TMepuoIuIHOCTh, HAOII0ICHHE,
DKCHEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEILECTBA, I'a3, (pU3MyYecKue BETUUYUHBI, €IHUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€37bl, COITHIIE.

buonorus: ¢orocunTes, qpixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE NCKOMAEMBbIE, TOTLIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHus

[lepnognueckuit 3axoH. Ilepuoauyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUAYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUONOB, Kaius, KalblUusi M HX
COCIMHEHUH B COOTBETCTBUHM C TMOJIO)KEHUEM 3JeMEHTOB B llepuoamueckoit
CHUCTEME U CTPOCHHMEM UX aTOMOB.

CrpoeHre BemecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUMA KPUCTAIUIMYECKOW PEIETKU U
BHUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XHUMHUECKHE
CBOMCTBA BELIECTB, OTHOCSIIMXCS K Pa3IM4HBIM KJIACCAM HEOPraHWYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMAYeCKUX peakivii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETEeHEW OKHCIECHUS XUMUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[TonsiTue 0 CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [loHATHe O TOMOreHHBIX U TeTePOTCHHBIX
peakuusx. [lonstue o xaramuse. [lonstue o xumuueckoM paBHoBecuu. PakTopHl,
BIIMAIOIIME HA CKOPOCTh XUMHUYECKOW pEAKUMH M TMOJIOKEHUE XHUMHYECKOIO
PaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHH. CocraBnenue YpaBHEHUMN



OKHCIIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMM €  HCIOJB30BAHMEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MexXxaHu3M OHUCCOLMAIMU BEIIECTB C Pa3IMYHBIMH BUIAMU
XUMHU4eCcKO# cBsi3u. CteneHb auccounanuu. CUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu nonHoro oOMeHa. Y cia0BUs NPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBAaHMM M COJIE B CBETE MNPEACTaBICHUNA 00 AICKTPOTUTHYECKON
nuccounanuu. KauectBeHHble peakuin Ha HOHBL. [IoHATHE O TMapOIU3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura W ammasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIUuu
OT BO3JCUCTBUSl PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUUAIMU KHUCJIOT, IMIEJI0Ye H COJeH
(BO3MOXXHO  HCHOJB30BAHME BHUJEO MAaTEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKA  MPOTEKaHWA  peakuMid HOHHOrO  OOMeHa
(oOpazoBaHue ocajka, BbIJCICHUE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIMX ~ MPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peaklMH pas3lIoKEHUs, COEIMHEHNs), PACIO3HABAaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOLIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
HKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJuibl 4 X cOeIMHEHUS

OOmast xapaktepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TalloT€HOB. XMUMHYECKHE CBOWCTBA HAa NpPUMEpPE  XJopa
(B3aMMOJEHCTBUE C METa/llaMU, HEMEeTallaMH, MIeao4amMu). XJIOPOBOAOPO/I.
ConsiHast KuCIOTa, XMMUYECKHE CBOMCTBA, IMOJYyYEHHUE, NpUMEHEHHe. [lelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHu3M YeloBeKa. BaxHeumme XJIopuabl U UX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (U3MYECKHue CBOMCTBA
MIPOCTBHIX BEILIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOIU(GUKAIIUU KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHUe, PU3NYECKue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuciora, @uU3MyeckMe M XUMHUYECKHE CBOWCTBa (00IIME Kak
NpEACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XUMHUYECKUE PEaKIUu,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJMYy4YeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUcIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl PEAKIUS Ha



cynbdar-uoH. Haxoxxaenue cepbl U €€ cCOeIMHEHUH B Mpupoje. XUMHYECKOE
3arpsi3HEHUE OKPYXAloIel cpelnbl COeNWHEHUSIMU cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIOCOOBI €r0 MPEA0TBPAIICHUS.

OO6mast xapakrepuctuka 37JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHUS. A30T, pacHpOCTpaHEHHE B MPHUPO/IE,
dusnyeckue u xuMudeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuUak, ero
buznyecKkrue U XMMHUYECKHEe CBOMCTBA, OJMyyeHue U npuMenenue. Conu aMMOHus,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (PU3NYECKUe M XUMUYECKUE
CBOMCTBa (OOIIME KaK TPEACTaBUTENA Kjacca KHUCIOT U crenuduyeckue).
Hcnonp30BaHue HUTPATOB M COJEM aMMOHHSA B KaueCTBE MHUHEPAIbHBIX
ynoOpeHuil. XuMHU4YeCKoe 3arps3HEHNE OKPYIKAOIIECH CPElbl COSTMHCHISIMU a30Ta
(KUCTIOTHBIE JTOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBbI U BOJOEMOB). Docdop,
ajutoTponHbie Moaudukanuu ¢docdopa, puznuecKkne M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kucnora, GU3NIECKUe U XUMHUIECKHUE CBONCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJEpoJ,  aUIOTPOIHbIE
MOAU(UKALIMKM, PACOPOCTpaHEHUE B TpPHUPOAE, (PU3NYECKHE U XUMHUYECKUE
cBoricTtBa. Ancopbuus. Kpyrosopot yraepona B mpuponae. OKCUIBI yIiiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACMCTBHE Ha JKUBBIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kuciaoTa u €€ coiu, uX (PU3nYecKue U XMMUYECKHUEe CBOMCTBA,
nojsyuyeHue W npumeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3MUCTBE.

[lepBoHavasIbHbBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHAs! KUCIIO0TA).
[IpuposnHble HMCTOYHUKH YTIAEBOAOPOAOB (yrojib, MPUPOIHBIMN Tra3, HEPTH),
OPOAYKTHI WX mepepaboTku (O€H3MH), UX pojib B OBITY W MPOMBIILICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, OeJIKax, YriieBoJax — U UX
poiii B OKM3HM 4elloBeKa. MarepuaibHOE€ €AMHCTBO OpPraHWYecKUxX M
HEOPTaHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusuueckue u XUMHUYECKHE CBOWCTBA, TMOJIYyYEHUE H
npumeHenue. CoeauHeHUs KpemMHUsi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThl, UX UCMIOJIb30BAHHUE B
ObITYy, B IPOMBILIUICHHOCTU. BakHeillline cTpouTeNbHbIE MaTepualbl: KepaMHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobdaembr 6e30macHOro MCIOJIb30BaAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa3O0B HEOPTAHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
MPOBE/ICHNE KAYECTBEHHBIX PEaKlMi Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTpaKAMOIKMEe (PU3NUECKHE W XHUMHYECKHE CBONCTBA
TaJIOr€HOB M HX COEIMHEHHH (BO3MOXXHO HMCHOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HAKOMJIEHWE ¢ o0pa3uaMud XJOpUIOB (TaJIOTEHHUIOB), O3HAKOMJIEHHE C
oOpasmiamMu  ceppl U €€  COCIMHEHUSIMU  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOMIOZICHUE TIpoliecca OOYriIMBaHUs caxapa Ioj JAeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCIOTBI, M3YY€HUE XHMHYECKHX CBOMCTB
pa30aBIeHHOI CEpHOI KUCIOTHI, TPOBEICHNE KAYECTBEHHON PEaKkIMi Ha CyIb(aT-
MOH W HAOJI0JeHHWEe NpHU3HaKa e€ MPOTeKaHUs, O3HAKOMIIEHHWE C (U3UYECKUMU
cBOMcTBaMHM a3oTa, (ochopa M uX coeauHEHUN (BO3MOKHO HCIOIB30BAHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX B (HochopHBIX yaoOpeHui, moaydeHue,
coOupaHue, pacrlo3HaBaHHE M M3YyYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHE NMPHU3HAKOB
UX IPOTEKAHHUsI, B3AUMO/ICMCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE MoOJEeNen
KPUCTAIUIMUECKUX pelETOK anmasa, rpadura, (QymnepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MojlyueHue, coOMpaHue, pacrlo3HaBaHUE U M3yYEHUE
CBOMCTB YIJIEKUCIIOTO ras3a, MpOBEJICHUE KaueCTBEHHBIX peakiuil Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX MPOTEKaHUs, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenme HEMETAIUTbl U UX COCTUHEHUSIY.

MeTaJuibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepmommueckor cucreMe XuUMUYECKUX 3ieMmeHToB [[. U
MenpaeneeBa u ctpoeHus atomoB. CTpoeHne MeTayuioB. MeTtaiuyeckas CBA3b U
METAJIMYECKas: ~ KpUCTaJUIMUecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaIpsHKeHUH MeTaioB. OU3nyecKkrue U XMMUYECKHe CBOWCTBa MeTaiioB. O0iue
crocoObl Mody4yeHus: MeTamioB. [loHsATHE O KOppO3UM METaIOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppos3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHHMN,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBITINICHHOCTH.

[Ilenouynble MeTambl: ONOXKeHUE B [leprnonnueckoil cUCTEME XMMHUUYECKUX
sanementoB JI. M. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXKJIECHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U Kamus). OKcuabl u



TUJIPOKCUIBI HAaTpusi W Kamus. lIpuMeHeHue MmEenoYHbIX METALUIOB M UX
COCIMHEHUU.

[Ilenoyno3emenbHblE METaUIbl MAarHMd W KaJbLWW: TIOJOKEHUE B
[Tepuognueckon cucreMe xumudeckux snemeHToB Jl. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaXO0KJIeHHE B Ipupoe. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coelUHEHUS Kaiblus (OKCUJA, TUIPOKCUI, COJIM).
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AJFOMUHHUIN: TI0JI0)KEeHUE B [leproandeckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE atoma, HaXOXIACHUE B Ipupone. PU3UUECKUe U
XUMHUYECKUE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [lepuoanueckor cucteMe XUuMHUYECKUX IIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xkene3a. Okcuibl, rTuApokcuabl U conu xenesa (1) u xxenesa
(IIT), ux cocra, CBOICTBA U MOTYyUYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3laMu METalIOB U CIUIAaBOB, WX (HU3UYECKUMU
CBOMCTBaMM, M3y4Y€HHE  PE3yJbTaTOB KOPPO3HMH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHANOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJIbLIUSl W HATpus C BOJOM (BO3MOXKHO HCMOJb30BAHUE BHUACOMATEPHUATIOB),
VCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, ITPOLECCAa TOPECHUS XKeje3a B KUCIOPOAE
(BO3MOXHO  HCIOJB30BAHME  BHUJAEOMATEPHUATIOB), MPU3HAKOB  MPOTEKaAHUS
KAUYECTBECHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LUHKA, KEJe3a
(IT) u xxeneza (I11), meau (11), HabnrOEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpus, KaJlus U Kaublusig (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIeI0BaHNe aM(pOTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PEICHNUE SKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMe «Baxunenmue
METAJJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:Kalolas cpeaa

BemecTtBa m Marepuanbl B IOBCEIHEBHOW JKM3HU YEJIOBEKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momons mpu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXaroleld cpeabl (mpeneiabHas AOMyCTUMas
KOHIIeHTpanus BeilecTs, aanee — [1/IK). Ponb xuMun B pelieHnH 3K0JI0THYECKUX
npooIieM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslioB MaTepualioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbBIE
MaTepualbl).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXmpenIMETHBIX CBsI3ed NMpU HM3yYEeHUM XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHHE Kak OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHSATHH, SBISIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KiIaccupuKaluusg, NEePUOAUYHOCTb, HAOIIOIEHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MaPHUKOBBIN
s peKT, TeXHOIOTUSI, MAaTEPHAIIBI.

duszuka: Marepusi, aTroMm, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsii, MPOBOIHUKH,
MOJyIPOBOJIHUKY, AUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeEl0, OO0bEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIUYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, C€AMHUIIBI W3MEPEHHUsS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE MOPOJBI,
MIOJIC3HBIE HCKOTIaeMbI€, TOTUTUBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETo
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOY4YeHHMs] XMUMHH B €IMHCTBE Y4YEOHOH HU
BOCITUTATEIbHOM JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATBIMUA B
oOlIecTBe MpaBUIaMUM M HOPMamMHM IIOBEJIEHUS W CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMATIM3ALMU 00yUaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAlUd W
pacUIMpPEHKE OIIbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M Hay4YHOMY HAcCJeIHI0, NMOHMMaHUs 3HAYEHHUS XHMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOT0 OOIIECTBAa, CIOCOOHOCTH BJAAETh OCTOBEPHOW HMH(OpMaluei o
IIEPENOBBIX JOCTH)KCHMSX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XWUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS. O COLMAJIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOH,  y4eOHOMCCIEN0BAaTENbCKOM, TBOPYECKOM M Apyrux  BUAax
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJTHEHUHM Y4€OHBIX, TO3HABATENbHBIX 3a7a4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B IIPOLIECCE D3TOM y4yeOHOW JEATEeIbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TMOBEJECHWE M MOCTYIKH CBOMX TOBApUIIEH C MO3ULUHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHYECKNE MPEACTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBISAIOIINE
OCHOBY ISl IOHUMAaHMs CYIIHOCTH Hay4YHON KapTHUHBI MHUpa, IpeacTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOJIbI, B3aUMOCBA3SX YEJIOBEKAa C
IIPUPOIAHOU CPENOH, O POJIM XMMHUU B ITIO3HAHMM ITHUX 3aKOHOMEPHOCTE;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJUMbIE Il OOBSCHEHHUS HaOMIOJAaeMbIX MPOLECCOB U SIBICHMI,
MO3HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOil, JOCTYMHBIMU TEXHUYECKUMH CPEACTBAMH HH(OPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYEHHUI0 U TO3HAHHIO, JTI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM UM  HUCCIEeJA0BATEIbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSA OOy4YeHHUsS B
JIaIbHEHIIIEM;

4) popMupoBaHMs KYJbTYPHI 310POBbSI:

OCO3HAHHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbIM 00pa3 »KW3HH, OCO3HAHUE MOCIEICTBHU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOrojsi, HAPKOTUKOB, KypEeHHUS ),
HEOOXOMMMOCTH COOJNIO/IEHNUsT TIpaBWUJ O€30MAaCHOCTH TpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPaKTUUYECKOMY U3yUEHHUIO Tpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHUS MPEAMETHBIX 3HAHUW N0 XHMHH, OCO3HAHHBIM BBHIOOD
WHIMBUIYaIbHON TPACKTOPUH MPOJOIKEHHUS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeTEIbHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMA:

HKOJIOTHYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYeCKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOIOECHUS
paBuJ O€30MaCHOTO MOBEICHUS MpU padoTe ¢ BELUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAKOIIMUX 3J0POBbIO U KU3HU JOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemenus 3a1a4, CBA3aHHbBIX C OKPYKaIOLEH IPUPOIHON CPENOU, JIs ITOBBILICHNUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00aIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEeM M MyTed MX PEUICHHUs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAIILHOW MPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeJAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O IEIOCTHOU



HAay4YHOU KapTUHE MUPA, U YHUBEPCAJIbHbIEC YUeOHbIE NeCTBUS (I103HABATEIIbHbIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecnednBaloT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble Jiornyeckue aeiicTBUA:

YMEHHUSI HCNOJIb30BaTh MNPUEMBI JIOTHYECKOTO MBIIUIEHUS MPU OCBOCHUU
3HAHUN: PACKPbIBATh CMBIC] XUMUUYECKUX TMOHATHM (BBIJCIATH MX XapaKTEPHBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/EIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH 11 KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3yYCHWSI,
CTPOUTH JIOTMUECKHE PACCYXKJICHHS (MHIYKTHBHBIE, JEYKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOIBI M 3aKJIIOUYCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TOHATUS (MPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUH 3HAK (CMMBOJ 3JIeMEHTa), XuMudeckas (opMmysa W ypaBHEHHUE
XUMHUYECKOW pEeaKIUi — MPU PelIeHUH Yy4eOHO-TI03HABATEIbHBIX 3aJ1a4, C Y4ETOM
ATUX MOJEIBHBIX NPEACTABICHUN BBISBISATH U XapPAKTEPU30BATH CYIIECTBECHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJICTBEHHBIE CBSI3M U
MIPOTHUBOPEYHS B U3yUAEMbIX MPOLIECCAX U ABJICHUSIX.

ba3oBbie ucciaenoBarebCKue JeCTBUA:

YMEHHUE MCIIOJIb30BATh IMOCTABIICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUSA, & TaKKe B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3bI II0
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NMPUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEIACHUIO
YYEHUYECKUX JKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 PEe3ynbTar, (OpMYIUPOBaTh 000OIICHHS 1
BBIBOJIBI 110 PE3YJIbTATAM ITPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BHIOWpATh, aHAMM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TIOJyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KpPUTHYECKH OIEHUBATh IPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYI0 HH(POPMAIIHIO;



yMEHUE TMPUMEHSATH Pa3IUYHbIE METOJbI W 3alPOCHI MPH MOWUCKE W OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JIAHHBIX, HEOOXOIWMBIX JJIS BBITIOJHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 ONMPENCIEHHOTO THITA, TPUOOPETEHUE OMBITA B
00JIaCTH  MCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHA,
OBJIQJICHUE KYJIbTYpOH aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHPOPMAIINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu opmamMu rpaduku U UX KOMOWHAIUSIMU,

YMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATENLCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPY>KAIOLIEH MPUPOIHON
CpEIIbI.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiiCTBHA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B Xojie nauanora W (WiM) IUCKYCCHH) IO
CylecTBy  oOcyXnaemMoil  TeMbl, (OPMYyJIHUpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBITIOJTHEHUS MTPEIJIOKCHHON 3a/1a4H;

YMEHUSI  TPENCTaBIsATh  TOJYYCHHBIC  pe3yJabTaThl  IO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJiaTh MpPEe3EHTAIHUI0
pEe3yIbTAaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIIECIOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATENIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TMPOOJeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuuid (00CcyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNieHue KpUTEPHEB IO OICHKE KadyecTBa
BBITIOJITHEHHOUW PaOOThI U JPYTHE).

PerynasiTuBHbIE YHHMBepCcAJbHbIE Yy4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LN JACSITeNbHOCTH, IUIAaHUPOBATH,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOMAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanbosee 3(pEeKTUBHBIE CIIOCOOBI PEIIeHUsT YUeOHbIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBISITh WM KOPPEKTHPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 33JaHUM C YYETOM
MOJIyYeHHUs] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTAaX — BEIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOI'O pE3yJibTaTa 3asBICHHOMN €W, yMEHHE
WCITIOJIB30BATh U aHATM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aTE€IbHOTO
COJICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW QeaepanpbHON pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlONIMMUCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUM, crnenupuyYecKkne s TpeaMeTHON oOnactu  «XuMus», BUIBI
JEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHECHUIO B PA3IMYHbBIX YYCOHBIX U HOBBIX CUTYAITUsX.

K koHIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

e PAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XMMHUYECKUN DJIEMEHT, MPOCTOE BEIMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJb, DJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHYECKasi PeaKius, KIacCH(PUKAIUS PEaKIHil: peaxKiuu
COCAUHEHHUs, PEAKUMU PA3JIOKEHUs, pEaKUUyd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEaAKIINH, TeII0BOM 3PeKT peakuu,
SIPO aToMa, JJIEKTPOHHBIA CIIOM aroMa, aTOMHas OpOWTalb, PaJNYC
aTOMa, XMMHUYECKasl CBs3b, MOJISIPHAS M HENOJIPHAs KOBAJCHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(MpoueHTHasE KOHLIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX NOHATUHA U
MIPUMEHATH 3TU MOHITUA NPU OMUCAHUU BELIECTB U UX MTPEBPALICHNUN;

e WCIOJBH30BaTh XHWMHUYECKYIO) CHUMBOJHMKY JUIsI COCTaBieHHS (Hopmyl
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMIA;

e ONpENEeNsATh BAaJEHTHOCTb aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONMPEACIEHHOMY KIIACCY COEAMHEHUHW 10
dbopmynam, BHUJ XUMHUYECKOH CBs3M (KOBAJICHTHAass W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

e packpeiBaThb cMbIcia Ilepuomnueckoro 3akona [J[. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MoJioxkeHus B llepunomuyeckoil cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BEILIECTB, ITOCTOSHCTBA COCTAaBAa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHUS, 3aKOHAa ABOTraapo;

e ONUCHIBATh U XapakTepuszoBaTh TabmuuHyro Qopmy Ilepuonnyeckoi
CHCTEMBl XHMHUYECKHUX DJIEMEHTOB: pa3iIv4aTh TMOHATHS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE€ HMMEIOTCS B
tabnuue «llepuognueckass cucrema xumuueckux saementoB [ U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij sapa, 00IIee YMCIIO0 IEKTPOHOB



U pacrpeiefieHue UX MO0 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHYECKHE peakiu (M0 YMCIy M COCTaBy Y4YaCTBYIOIIMX B PEaKIUH
BEIIIECTB, 10 TETUIOBOMY 3D PEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUUYECKHX [MpEBpalIeHU B
Pa3INYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMeHTa 1o (dopmyie
COEIMHEHMSI, MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOW PEaKluu;

MPUMEHSTh OCHOBHBIC OTEPAIMA MBICTUTEIHHONU NESITEILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000O0IICHHE, CHCTeMAaTH3allUI0, KIacCU(pUKAIIHIO,
BBISIBJICHUE TPUYUHHO-CICACTBEHHBIX CBSI3€d — IS M3YyYCHHS] CBOWCTB
BEIIECTB M XHUMHYECKUX pEeaKIUi, €eCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUA — HAONIOCHHE, W3MEpEHHEe, MOJEIMUPOBAHUE, SKCIEPUMEHT
(peasibHBI U MBICIICHHBIN );

clenoBaTh ~ MpaBWJIaM  TOJb30BaHHMS ~ XMUMHUYECKOHM  TMOCYIOW W
7a00paTOpHBIM  000pY/IOBaHMEM, a TakXKe TMpaBuiiaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSIMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TMOJYYEHUIO U COOMpPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpPOJAa M KHUCIOPOAA), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEICTEHHON MACCOBOM JIOJEW PACTBOPEHHOIO BEILIECTBA,
IUIAHUPOBATh M NPOBOJAUTH  XUMHUYECKHME  SKCHEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C MOMOIIbIO HHAUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHX U APyTHE).

K xonIty oOydenus B 9 kj1acce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHUIA:

pacKpbIBaTh CMBIC] OCHOBHBIX XWMHYECKHUX NOHATHWA: XHWMHUYECKH
AJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AaHWOH, IPOCTOE BEILIECTBO,
CJI0KHO€ BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPHULIATEIILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKast PEaKIUs, XUMUYECKasl CBSI3b, TEIIOBOU A (dEKT
peakiuu, MOJib, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOIUTHI,
HEDRJIEKTPOJIUTHI, AIEKTPOJUTHYECKAS THUCCOLUUALMSA, PEAKUUH HOHHOTO
oOMeHa, KaTaiu3aTop, XHMMHYECKOE paBHOBECHE, OOpaTuMble U
HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIUH,



OKHCJIUTENIb,  BOCCTAHOBUTENb,  OKHCIEHHME W  BOCCTAaHOBIICHHUE,
aIoTponus, aM(pOTepHOCTh, XUMHUUYECKasA CBS3b (KOBAJICHTHAsi, MOHHAS,
METajuInYecKasi), KpUCTAUIMYECKass pElETKa, KOPpPO3Hs METAIUIOB,
CIUJIaBbl, CKOpPOCTh XUMHUYECKOM pEaKUHUH, TMPEIeIbHO JOMYyCTHUMAas
koHueHTpanus [1JIK BemecTna;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHATHH U
MPUMEHSITh 3TU OHSTUS MPU ONMKMCAHUU BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JUJIS COCTaBJeHHUS (HOpMyT
BEILIECTB U YPABHEHN XMMHUYECKUX PEAKIIMIL;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTABA, IIPUHAMIEKHOCTH BELIECTB K
onpenenéHHOMY KIJIACcCy COEIUWHEHU 1Mo ¢GopMynaM, BHJI XUMHUYECKOU
CBA3U (KOBaJeHTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOW (opmysie, XapakTep cpeabl B
BOJHBIX PACTBOPAaX HEOPTaHWYECKUX COECIMHEHMM, TUI KPUCTALIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cmbica Ilepuommueckoro 3axkona J[. W. Menneneera u
JEMOHCTPUPOBATh €0 IOHHMAaHUE: OIHUCHhIBaTh W XapaKTEPU30BATh
Tabnuunyto Gopmy Ilepuoanueckoil CUCTEMbl XUMHUYECKHX 3JIE€MEHTOB:
pa3nuuaTh TMOHATHS «TJaBHas moArpymnna (A-rpynma)» U «Imo0ovHas
nonrpynna (b-rpynma)», mambie u Oonbliie NEPUONbI, COOTHOCHUTH
0003HAaUEHHUs, KOTOpbIE MMEIOTCS B MEPUOJAMYECKOM Tabnuie, ¢
YUCJIOBBIMU  XApPAKTEPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMUMHUYECKHX
AJIEMEHTOB (cocTaB M 3apsa  sApa, OOIlee YUCI0 DIEKTPOHOB U
pacmpejieieHue HMX IO DJIEKTPOHHBIM CIOsIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB M MX COEAMHEHUI B
npeaenax MajlblX NEPUOJOB U TIABHBIX MOATPYIIl ¢ YUETOM CTPOCHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHUE peakuud (10 YHUCIy U COCTaBy YYACTBYIOLIUMX B pPEAKLIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 W3MEHEHHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIUUUECKHE XHUMHUYECKHE
CBOMCTBAa MpPOCTBIX M CJOKHBIX BEIIECTB, MOATBEPKIas ONUCAHUE
npuMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUS DJEKTPOJUTUYECKOW IHUCCOLMALMU  KHUCJOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIMHA MOHHOTO
oOMeHa, YypaBHEHHs peakuuid, MOATBEPKAAIOINIMX CYIIECTBOBAHUE



TEHETUYECKOM CBS3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OallaHCa ATUX PEaKIIHiA,
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTpPOECHUS,
BO3MOKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBPAIEHUNA B Pa3IUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacCChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEeHTa 10 (dopmysie
COEIMHEHMSI, MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOW PEaKlInu;

coOmolaTh  MpaBWia  TMOJB30BAHMS ~ XUMHUYECKOM  TOCYI0Ml U
7a00paTOpHBIM  00OpPYNOBaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB MO TMOJYYEHUIO U COOMpPAHMIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH, TOJATBEPKAAIONINE  KAauyeCTBCHHBIH  COCTaB
pa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OpOMU-,
uoaua-, kapbonar-, docdar-, cwiMkKar-, cyibhar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHS U HMOHBI U3YYEHHBIX METAJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PaCTBOPAX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTHh OCHOBHBIC OTEPAIMA MBICTUTEIBHONU ESITEIILHOCTH — aHAIHN3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHEe, CHUCTEeMATHU3alUIO, BBISBICHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€M — U1 WM3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKUX pEaKlui, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HaHUS —
HAOIOICHNE, M3MEpPEHHEe, MOJCIUPOBAHNE, IKCICPUMEHT (peajbHBIA M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne KoaudecTBO 4acoB
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undposbie)
n KonTpouasn IIpakTHYyeck
U TeM MPOrpamMMmbl Beero o0pa3oBaTe/ibHbIE
/ bie padoThI ne padoTsI
pecypchl
n
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE OHATHS
Xumust — BakHas o0J1acThb
bubnunorexa [IOK
1. €CTECTBO3HAHHUS U
. 5 2 https://m.edsoo.ru/7f418
1 MIPaKTUYECKOU 17e
EITEIILHOCTH YEJI0BEKA T
but6mmoreka [IOK
1. BemntecTtBa 1 XUMHUYECKHE
15 1 https://m.edsoo.ru/7f418
2 peakuuu
37c
Uroro no pazgeny 20
Pa3nes 2. BaskHelimme npeacTaBuTe I HEOPraHMYECKHUX BeleCTB
2. Bo3nyx. Kucnopog. Bubmiorexa IIOK
6 https://m.edsoo.ru/7f418
1 [Tonsatre 00 okcumax
37c
2. Bonopon.Ilonsitue o buomorexa HOK
8 1 https://m.edsoo.ru/7f418
2 KHCJIOTaX M COMIX
37c
2. Boga. PactBopsl. [Tonsitue BrbmuoTexa IIOK
5 1 1 https://m.edsoo.ru/7f418
3 00 OCHOBaHUIX

37c




2.

4

OCHOBHEBI€E KJIaCCEI
HEOPTaHMYECKUX
COCTUHEHUN

11

bubnunorexa [IOK
https://m.edsoo.ru/7f418
37¢

Hroro no pazneny

30

Pasznea 3. [lepuoguueckuii 3axoH u [lepuoguveckas cucrema xummuueckux 3jaemMenToB /. U. Menaeneena.

CTpoeHne aToMoOB. XUMHYeCcKas CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu

[Tepuonuueckuii 3aKOH 1

3 [Tepuonuueckas cucrema bubnunorexa [IOK
1' XUMHUYECKHUX IJIEMEHTOB /. 7 https://m.edsoo.ru/7f418
N. Menneneesa. Ctpoenue 37c
aToma
XuMHYecKas CBA3b.
but6mmoreka [IOK
3. OKHCIUTEIBHO-
8 https://m.edsoo.ru/7f418
2 BOCCTaHOBUTCIILHBIC 17
peakuuu -
but6mmoreka [IOK
Hroro no pazgeny 15 https://m.edsoo.ru/7f418
37c
but6mmoreka [IOK
PeszepBHoe Bpemst 3 https://m.edsoo.ru/7f418
37c
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




9 KJIACC

Ne KosmmuecTBo yacos
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undposbie)
n KonTpouasn IIpakTH4yeck
U TeM NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIE
/ bie padoThI ne padoTsI
pecypcesl
n
Pa3nen 1. BemecTBO M XMMHu4ecKHe peakIun
[ToBTOpEeHME U yriTyOJICHHE bubnmoreka [JOK

3HAHU OCHOBHBIX Pa3eioB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 kiiacca 636

bubnunorexa [IOK
OCHOBHBIE 3aKOHOMEPHOCTH

. 4 https://m.edsoo.ru/7f41a

XUMHUYECKHUX PEaKIIHi

636
DNEKTPOIUTHUYECKAS bubnuorexa [IOK
nucconuanys. XuMU4ecKue 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B pacTBOpax 636

Hroro no pasneny 17

Pa3gen 2. HeMeTa/JILI M X COE€IHHEHUS

OOm1ast xapaKTepUCTHKA
XUMHUECKUX 3JIEMEHTOB
VIHA-rpynnsl. ['anorenst

but6mmoreka [IOK
https://m.edsoo.ru/7f41a
636




OO6mras xapakTepucTuKa

bubnunorexa [IOK
XUMHAYECKHUX DIIEMEHTOB
R 6 https://m.edsoo.ru/7f41a
VIA-rpynnel. Cepa u eé 636
COCIUHEHUS T
OO01as xapakTepuCcTUKA
P p bubnunorexa [IOK
XUMIHCCKHX JICMEHTOB 7 https://m.edsoo.ru/7f41a
VA-rpynmsl. A30T, hochop 636D T ]
M UX COCIUHCHUS -
OO01as xapakTepuCcTUKA
P p bubnunorexa [IOK
XUMHAYECKHAX DIIEMEHTOB
8 https://m.edsoo.ru/7f41a
IVA-rpynnel. Yraepoa u 636
KPEMHUU U UX COCTUHEHUS _
Hroro no paspeny 25
Pa3gen 3. MeTaJJIbI M BX COeTUHEHUS
but6mmoreka [IOK
OO0111e cBOIiCTBA METAILIIOB 4 https://m.edsoo.ru/7f41a
636
. bubnunorexa [IOK
Baxkueiinine MeTalIbl U UX
16 https://m.edsoo.ru/7f41a
COEIMHEHHUS
636
Hroro no pasneny 20

Pasznen 4. Xumus 1 oKpyskamomas cpeia




bubnunorexa [IOK

4. BemecTBa 1 Marepuasl B
3 https://m.edsoo.ru/7f41a
1 YKU3HU YeJI0oBeKa
636
Hroro no pazgeny 3
but6mmoreka [IOK
PesepBHOE BpeMms 3 https://m.edsoo.ru/7f41a
636
OBILEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME




HOYPOYHOE INTAHUPOBAHHUE

8 KUJIACC

J KoauuecTBO YacoB

U Tema ypoxa Kontpoas | IlpakTuue
/ Bcero HbIE CKHe

I padoThI padoThI

[Ipenmer xumuun. Posb xumuu B
JKA3HU 4yenoBeKa. Tena u BemecTsa

Ilonsatue o METOAaXx IIO3HAHUA B
XHUMHHN

[Tpaxtruueckas padota Ne 1 «[IpaBuna
paboThl B 1a00paTOPUN U IPUEMBI
oOparieHust ¢ 1abopaToOpHBIM
000pyT0BaHUEM)

Yucrele BemecTsa 1 cmecu. Crioco0bl
pas3zaeneHus cmecen

Jara
usyude
HUS

04.09

05.09

11.09

12.09

DJIEKTPOHHBIE
nugpossie
oOpa3oBarteJib
HbIE Pecypchl

bubanoreka
HOK
https://m.edsoo.r
u/ff0d210c¢

bubanoreka
HOK
https://m.edsoo.r
u/ff0d227¢

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d23de

bubanoreka
HOK
https://m.edsoo.r
u/ff0d26ca




[Ipakruueckas pabora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OYHUCTKH MTOBapEHHON COJIN)»

ATOMBI U MOJIEKYJIBI

XUMHYECKUE IJIEMEHTHI. 3HAKU
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB

[IpocThie U cnoxHBIE BElLlECTBA

ATOMHO-MOJIEKYJISIPHOE YUCHUE

3aKOH IOCTOSHCTBA COCTaBa BEILIECTB.
Xumnueckas popmyna. BaieHTHOCTD
aTOMOB XMMHYECKHX DJIEMEHTOB

OTtHocuTenbHASI aTOMHAs Macca.
OTtHocuTenbHas MOJIEKYJIIpHas Macca

18.09

19.09

25.09

26.09

02.10

03.10

09.10

Bubnnoreka
HOK
https://m.edsoo.r
u/ff0d28c8

Bubnnoreka
HOK
https://m.edsoo.r
u/ff0d2a6¢

Bubnnoreka
HOK
https://m.edsoo.r
u/ff0d2be8

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d2a6¢

Bubnnoreka
1HOK
https://m.edsoo.r
uw/ff0d2d50

bubanoreka
HOK
https://m.edsoo.r
u/ff0d2eae

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d323¢




MaccoBas 1019 XUMHYECKOTO
JIEMEHTA B COSAUHEHUN

Koanuectso BertecTsa. MoJib.
Momnspaas macca

dusndeckue U XUMUYECKUE SIBICHUS.
XuMuYecKas peakuus

[Ipr3Haku U yclIOBHUS TPOTEKAHUS
XAMHYECKHUX peaKui

3aKOH COXpPaHEHMsI MACCHI BEILIECTB.
XHUMHUYECKUE YPABHEHUS

Brraucnenns KojmdecTBa, MacChl
BEIIIECTBA 110 YPABHEHUSIM
XAMHYECKHUX peaKui

Knaccudukanus xumMuaeckux
peakuuii (COeMHEHUS, PA3I0KCHHUS,
3aMeleHus, OOMeHa)

10.10

16.10

17.10

23.10

24.10

06.11

07.11

Bubnnoreka
HOK
https://m.edsoo.r
u/ff0d350c¢

Bubnnoreka
HOK
https://m.edsoo.r
uw/ff0d5230

Bubnnoreka
HOK
https://m.edsoo.r
u/ff0d37fa

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d3al6

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d3b88

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d5708

bubanoreka
HOK
https://m.edsoo.r
u/ff0d3134




M. B. JIoMOHOCOB — y4€HBIN-
sHIKIoneuct. O0o0IEeHe U
CUCTeMaTH3alus 3HaHUU

KontponsHas padora Nel mo reme
«BemecTBa 1 XUMHYECKUE PEAKIIUN»

Bo3ayx — cMmech razos. CoctaB
Bo3nyxa. Kucnopon — snemeHT u
npocToe BeuiecTBo. O30H

dusnyeckue U1 XUMUYECKUE CBOMCTBA
KHCJIOpO/ia (peaKIuy OKUCIICHUS,
ropenue). [Torstue 06 okcumax

CriocoObl nostyueHust KMCIopoja B
1a00paTOPUU U IPOMBIIUIEHHOCTH.
IIpumenenue kucnopona

TennoBoii 3¢ ekt XuMuIeckoit
peaknuy, IOHATHE O
TEPMOXMMHUYECKOM YPaBHEHHH, IK30-
¥ 9HJIOTEPMUYECKUX PEAKITHIX

13.11

14.11

20.11

21.11

27.11

28.11

Bubnnoreka
HOK
https://m.edsoo.r
u/ff0d40c4

Bubnnoreka
HOK
https://m.edsoo.r
u/ff0d4290

Bubnnoreka
HOK
https://m.edsoo.r
u/ff0d448e

bubanoreka
HOK
https://m.edsoo.r
u/ff0d4614

Bubnnoreka
1HOK
https://m.edsoo.r
uw/ff0d497a

bubanoreka
1HOK
https://m.edsoo.r
u/ff0d4790




TornmuBo (HeTh, Yrojib U METaH).
3arpsi3HEHUE BO3/yXa, CIOCOOBI €T0
IPEIOTBPALLEHUS

[Ipaktuueckas padora Ne 3 o reme
«[Tomyuenue u cobnpanue
KHCJIOPO/1a, U3yYCHUE eT0 CBOMCTB»

Bonxopon — aneMeHT u mpocToe
BenlecTBo. HaxoxneHnue B npupone

dusnyeckue U XUMUYECKHE CBOMCTBA
Bozopoaa. [Ipumenenue Bogopoaa

IloHATHE O KUCIIOTAaX U COJISIX

Croco0sI oJTy4eHust BOJOpoIa B
nabopaTtopuu

[IpakTtruueckas padota Ne 4 o Teme
«[Tonydyenue u cobupanue BOAOPO/a,
W3yYEHHE ETO CBOWCTB)

04.12

05.12

11.12

12.12

18.12

19.12

25.12

Bubnnoreka
HOK
https://m.edsoo.r
u/ff0d4c4a

Bubnnoreka
HOK
https://m.edsoo.r
u/ff0d4ae2

Bubnnoreka
HOK
https://m.edsoo.r
uw/ff0d4ddo

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d4ddo

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d50d2

Bubnnoreka
1HOK
https://m.edsoo.r
uw/ff0d4ddo

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d442




MomnsipHblii 00BEM Ta30B. 3aKOH
ABoraapo

Brrurcnenus 00bEMa, KOJIMYECTBA
BEIIIECTBA rasa Mo €ro u3BECTHOMY
KOJIMYECTBY BEIIECTBA WIIH 00BEMY

Beruucnenus 00bEMOB ra3oB Mo
YPaBHEHHUIO PEaKIIU Ha OCHOBE
3aKOHA 00BEMHBIX OTHOILIEHUN ra30B

dusnyeckue U XUMUYECKHIE CBOMCTBA
BOJIBI

Cocras ocHoBauuii. [Toustre 00
WHINKATOpaX

Boja xak pacTBopuTeb.
HaceplmieHHbIE ¥ HEHACHILICHHBIE
pacTBOpBl. MaccoBast 10JIs1 BelecTBa
B PACTBOPE

26.12

09.01

15.01

16.01

22.01

23.01

Bubnnoreka
HOK
https://m.edsoo.r
u/ffod542¢

bubanoreka
1HOK
https://m.edsoo.r
u/ff0d55a0

bubanoreka
HOK
https://m.edsoo.r
u/ff0d5708

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d587a

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d59e2

bubanoreka
HOK
https://m.edsoo.r
u/ff0d5b40




[IpakTuueckas padota Ne 5 mo Teme
«ITpuroroBieHue pacTBOpPOB ¢
onpeaes€HHON MacCOBOM J10J1eH
PacTBOPEHHOTO BEIIECTBA»

KontponsHast padora Ne2 o reme
«Kucnopoa. Bonopon. Boga»

Oxcuapl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

[TonyueHue u XMMUYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEepPHBIX OKCHJIOB

OcHoBaHusI: cOCTaB, K1accuurams,
HOMEHKJIATypa

[TonyueHue u XMMUYECKHE CBOMCTBA
OCHOBaHUHI

Kucnotsl: cocras, kinaccudukaus,
HOMEHKJIaTypa

29.01

30.01

05.02

06.02

12.02

13.02

19.02

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d5eba

bubanoreka
HOK
https://m.edsoo.r
u/ff0d6342

bubanoreka
HOK
https://m.edsoo.r
u/ff0d664e

bubanoreka
HOK
https://m.edsoo.r
u/ff0d664e

bubanoreka
HOK
https://m.edsoo.r
u/ff0d67ca

Bubnnoreka
HOK
https://m.edsoo.r
u/ff0d67ca

Bubnnoreka
HOK
https://m.edsoo.r
u/ff0dfee2




[Tonydyenue u XuMHYECKHUE CBOMCTBA
KHUCJIOT

Counu (cpenHue): HOMEHKIIATYpA,
CIIOCOOBI MOJTYYCHUS, XUMUUECKHE
CBOWCTBA

[Ipaxruueckas padora Ne 6. Pemenue
HKCIIEPUMEHTAIBHBIX 3314 110 TeMe
«OCHOBHBIE KJIACCHI HEOPTaHUIECKUX
COECIUHEHUN

I'enernueckas CBsA3p MEXKIY KiIaCCaMU
HEOPraHUYECKUX COEAUHEHUN

O0001IeHUE U CUCTEMATU3ALMS
3HAHUHN

KontponsHas padora Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeTMHEeHU"

[TepBble MOMBITKU KJIacCUPUKAITUN
XUMHUYECKHX 3yieMeHToB. [loHsTHE O
rpynmnax CXOJHbIX 3JIEMEHTOB

20.02

26.02

27.02

05.03

06.03

12.03

13.03

Bubnnoreka
HOK
https://m.edsoo.r
u/ff0dfee2

Bubnnoreka
HOK
https://m.edsoo.r
u/00ad9474

Bubnnoreka
1HOK
https://m.edsoo.r
u/00ad9b7c

bubanoreka
HOK
https://m.edsoo.r
u/00ad9as50

bubanoreka
HOK
https://m.edsoo.r
1u/00ad9cb2

Bubnnoreka
HOK
https://m.edsoo.r
u/00ad9ela

Bubnnoreka
1HOK
https://m.edsoo.r
u/00ad9ffa




[Iepuoanueckuii 3aKOH U
[lepuoanueckas cucrema
XUMUYECKHX 3J1eMeHTOoB [[. 1.
Meunpeneena

IIepuonsl, rpynmsl, NOATPYIIIILI

Crpoenue atromoB. CocTaB aTOMHBIX
saep. M30Tonsl

CrpoeHue 3J1eKTPOHHBIX 000JI0YEK
aToMOB 371eMeHTOB [leproanueckoit
cuctemsl J. 1. Menaeneera

XapakTepucTUKa XMMHUYECKOT O
AJIEMEHTA I10 €T0 MOJIOKEHUIO B
ITepnoanueckoii cucreme /1. U.
Meunneneena

3unauenue [lepuonnyeckoro 3akoHa
JUISL pa3BUTHS HAyKU U NIPaKTUKH. 1.
N. MeHnpneneeB — yd4€HbIH, IEAror u
rpakJaHUH

19.03

20.03

02.04

03.04

09.04

10.04

Bubnnoreka
1HOK
https://m.edsoo.r
u/00ada52¢

Bubnnoreka
HOK
https://m.edsoo.r
u/00ada52c

Bubnnoreka
HOK
https://m.edsoo.r
u/00ada342

bubanoreka
HOK
https://m.edsoo.r
u/00adabbe

bubanoreka
HOK
https://m.edsoo.r
u/00ada824

bubanoreka
HOK
https://m.edsoo.r
u/00ada96e




DNEKTPOOTPULIATEILHOCTh ATOMOB
XUMHUYECKHX 3JIEMEHTOB/
Bcepoccuiickas mpoBepouHas pabota

HNonnas xumuyeckas cBA3b

KoBanenTHas MMoJIApHasA XUMHUYIECKasd
CBA3b

KoBanenTHas HenonsipHas
XUMHNYCCKaA CBA3b

CreneHp OKUCIECHUSI

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

OxucIuTeNIn 1 BOCCTAHOBUTEIIH

16.04

17.04

23.04

24.04

30.04

07.05

08.05

bubanoreka
1HOK
https://m.edsoo.r
u/00adaab8

Bubnnoreka
1HOK
https://m.edsoo.r
u/00adac34

Bubnnoreka
1HOK
https://m.edsoo.r
u/00adaab8

Bubnnoreka
1HOK
https://m.edsoo.r
u/00adaab9

Bubnnoreka
1HOK
https://m.edsoo.r
u/00adae28

Bubnnoreka
1HOK
https://m.edsoo.r
u/00adb076

Bubnnoreka
1HOK
https://m.edsoo.r
u/00adb076




KontponsHas pabora Ne4 o reme

«Ctpoenue aroma. XUMHUYECKas 1
CBSI3b)»

PesepBHelil ypok. O600IICHNE 1 1
crucTemMaTu3auus 3HaHUI

PesepBHelit ypok. O600IICHNE 1 1
crucTemMaTu3alus 3HaHUI

PesepBHbIil ypok. O60011IeHIE 1 1
crucTemMaTu3alus 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME

14.05

15.05

21.05

22.05

Bubnnoreka
HOK
https://m.edsoo.r
u/00adb486

Bubnnoreka
HOK
https://m.edsoo.r
u/00adb33c

Bubnnoreka
HOK
https://m.edsoo.r
1u/00ad9cb2

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d61c6




9 KJIACC

N

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoJs
HbIE
padoTsbI

IIpakTHyec
KHe padoThl

IIeproanueckuit 3aKo0H.
Ilepuoanueckas cucrema
XUMUYECKHX 3J1eMeHTOoB [[. 1.
Meunpgeneena

3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB
XUMHUYECKHUX JIEMEHTOB
TIEPBBIX TPEX TIEPUOAOB

Knaccudukanus n
HOMEHKJIATypa
HGOpI‘aHI/I‘-ICCKI/IX BCIIICCTB

Bunpl xXuMHuecKkou CBSI3U U
THUIBl KPUCTATUTMYECKUX
pemeToK

Jara
HU3y4eH
us

04.09

05.09

11.09

12.09

DJIeKTPOHHbIE
undposbie
o0pa3oBaTe/ibH
ble pecypchl

bubmnoreka
LHOK
https://m.edsoo.ru
/00adb59e

Bbubnunoreka
LHOK
https://m.edsoo.ru
/00adb6b6

Bbubnunoreka
HOK
https://m.edsoo.ru
/00adb7e2

Bbubmnoreka
LHOK
https://m.edsoo.ru
/00adbac6




KonTtponbnas padora Nel mo
teme «lloBTOpeHue u
yriyoJieHue 3HaHUH
OCHOBHBIX pa3JiesioB Kypca 8
KJ1acca

Knaccudukamnus XuMmuaecKux
peaKLui 10 pa3InYHbIM
NpU3HAKaM

[TonsiTEe 0 cKOpOCTH
XUMHYECKOW PEaKIUH.
IToHsATHE O TOMOTE€HHEIX U
I‘eTepOFeHHBIX peaKHI/IHX

ITousgaTre 0 XUMHUUECKOM
paBHOBecHH. DaKkTOPHI,
BIIUSIIOIIIME HA CKOPOCTh
XAMHYECKON PEeaKUU U
MTOJI0KEHUE XHUMUYECKOIO
paBHOBeCHs

OKHCIIUTENBHO-
BOCCTAHOBUTEJIBHBIC PEAKITUU

18.09

19.09

25.09

26.09

02.10

bubmnorexa
HOK
https://m.edsoo.ru
/00adbcb0

Bbubnnoreka
LHOK
https://m.edsoo.ru
/00adbe9a

bubmnoreka
LHOK
https://m.edsoo.ru
/00adc28¢c

bubmnorexa
LHOK
https://m.edsoo.ru
/00adcade




Teopust 3IEKTPOTUTUYECKOI
muccouuanuu. CHUIIbHbIE U
cia0bbie JIEKTPOTUTHI

HoHHbIE ypaBHEHHU peaKkui

XUMHYECKHE CBOMCTBA KUCIIOT
1 OCHOBAHHUM B CBETC
MpeACTaBICHUI 00
AJIEKTPOJUTHYECKON
JIMCCOIAITH

XnUMHYecKre CBOMCTBA COICH
B CBETE INpeACTaBICHUHN 00
AJIEKTPOJIUTHYECKOM
JIHUCCOIHAIIN

[TonsTue o ruaponuse coen

O06o0061IEHNE U
CUCTeMaTH3alus 3HaHUU

03.10

09.10

10.10

16.10

17.10

23.10

bubnnorexa
LHOK
https://m.edsoo.ru
/00adcd68

Bbubmnoreka
LHOK
https://m.edsoo.ru
/00add448

bubmnorexa
LHOK
https://m.edsoo.ru
/00add5d8

Bbubnnoreka
LHOK
https://m.edsoo.ru
/00add8b2

bubmnorexa
HOK
https://m.edsoo.ru
/00add9d4

bubmnoreka
HOK
https://m.edsoo.ru
/00addd12




[Ipaxtuueckas padora Ne 1.
«Pemenne
IKCIIEPUMEHTAIILHBIX 33139

KonTtponbnas padora No2 mo
TeMe «DNEeKTPOITUTHYECKAsI
Jccoranusi. XUMUYECKHe
PEaKIMK B pacTBOPaX»

OO6mras XxapakTepucTUKa
rajoreHoB. XuMHUYECKHE
CBOICTBA Ha MPUMEPE XJIOpa

Xnopoogopon. ComnsiHas
KHCJIOTa, XUMHYICCKHE
CBOWCTBA, MOJIyYCHHE,
MPUMEHEHUE

[IpakTrueckas pabota Ne 2 mo
teme «llomydyeHue consiHOM
KHUCJIOTBI, U3yUYEHHE €€
CBOWCTB»

24.10

06.11

07.11

13.11

14.11

bubmnoreka
HOK
https://m.edsoo.ru
/00addbfa

Bbubnnoreka
LHOK
https://m.edsoo.ru
/00addecO

Bbubnnoreka
LHOK
https://m.edsoo.ru
/00addfe2

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

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




BerurciieHus o ypaBHEHUSIM
XUMHYECKHX PEAKIIMH, €CITH
OJIMH U3 PEarcHTOB JIaH B
HM30BITKE

OO01mast XxapakTepUCTHKA
aneMeHToB VIA-rpynmsl

AmnoTponHslie Mou(UKALIMK
cepnl. Haxoxxnenue cepsl 1 eé
COEJIMHEHUH B MPUPOJIE.
XHUMHUYECKUE CBOMCTBA CEPBI

CepoBoaopoj, CTpOeHHUE,
du3nueckrue 1 XUMHYECKHUE
CBOMCTBA

Oxkcunpl cepol. CepHas
KHCJIOTa, PU3HYECKHE 1
XMMHYESCKHE CBOMCTBA,
pUMEHEHHE

20.11

21.11

27.11

28.11

04.12

bubmnoreka
LHOK
https://m.edsoo.ru
/00ade488

bubmnorexa
HOK
https://m.edsoo.ru
/00ade64a

Bbubnnoreka
LHOK
https://m.edsoo.ru
/00ade64a

bubmnorexa
HOK
https://m.edsoo.ru
/00ade802

Bbubmnoreka
LHOK
https://m.edsoo.ru
/00adea28




XUMHUYECKUE PEAKIIUH,
JeXallye B OCHOBE
IPOMBIIIJICHHOTO cItocoba
IIOJIy4EHUS! CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroILE Cpeasbl
COEIMHEHUSIMU CEPBI

Brruncnenune maccoBoil nonu
BBIX0/1a IPOAYKTA peaKknu

OO6mas xapakTepucTUKa
a51eMeHTOB VA-rpynmsl. A30T,
pacnpocTpaHEHUE B IPUPOJIE,
¢du3nuecKkre 1 XUMHYECKHUE
CBOMCTBA

AmMmuak, ero pusnyeckue u
XMMHYESCKHE CBOMCTBA,
MOJTy4YeHUE U IPUMEHEHHE

[Ipaktrueckas padota Ne 3 mo
teme «Ilonyuenue ammuaxka,
W3yYEHHE €r0 CBOMCTB)

05.12

11.12

12.12

18.12

19.12

bubmnoreka
HOK
https://m.edsoo.ru
/00adec8a

Bbubmnoreka
LHOK
https://m.edsoo.ru
/00adec8a

bubmnorexa
HOK
https://m.edsoo.ru
/00adeeab

Bbubmnoreka
LHOK
https://m.edsoo.ru
/00adf004

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




A3oTHas KHCI0Ta, €€
du3nuecKkrue 1 XUMHYECKHUE
CBOMCTBA

Hcnonb3oBanre HUTPATOB U
COJIE aMMOHUS B KAYECTBE
MUHEPATBHBIX YI0OPECHHUIA.
XUMHUYECKOE 3arpsiI3HEHNE
OKpYKaroILE Cpeabl
COCIMHEHUSIMU a30Ta

®ochop. Oxcun docdopa (V)
u ¢ochopHas KUCIoTa,
du3nUecKrne 1 XUMHIECKUE
CBOICTBA, MOJTy4YECHHUE

Hcnonp3oBanue pocdaros B
Ka4eCTBE MHUHEPATBLHBIX
ynoOpeHuii. 3arpsi3HeHHE
NPUPOIHOH cperpl hocharamu

VYrnepon, pacnpocTpaHeHuUE B
npupoje, Gu3nIecKue u
XUMHUYECKHUE CBOMCTBA

25.12

26.12

09.01

15.01

16.01

bubmnoreka
HOK
https://m.edsoo.ru
/00adf306

Bbubmnoreka
HOK
https://m.edsoo.ru
/00adf518

bubmnorexa
LHOK
https://m.edsoo.ru
/00adf68a

Bbubmnoreka
LHOK
https://m.edsoo.ru
/00adfc20

bubmnoreka
LHOK
https://m.edsoo.ru
/00adfd9c




Okcunpl yraepoaa, ux
bu3nYecKrue 1 XUMHUIECKUE
CBOICTBA. DKOJIOTTYCCKHE
po0JIeMbl, CBA3aHHBIE C
okcuaoM yriepoaa (IV)

VYronpHasg KUCIoTa U €€ CoJIu

[Ipaxtuueckas padora Ne 4 o
teme "llonydenue
YTJIEKUCIIOro Trasa.
KauecTBeHHas peakius Ha
KapOoHaT-HoH"

[lepBoHayanbHbIe MOHATHUS 00
OpPraHMYECKUX BEIIEeCTBAaX Kak
0 COEIMHEHUSX YIiepoaa

Kpemuuii u ero coeauHeHust

22.01

23.01

29.01

30.01

05.02

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

Bbubnnoreka
LHOK
https://m.edsoo.ru
/00ae006¢

bubmnorexa
LHOK
https://m.edsoo.ru
/00ae027¢

Bbubmnoreka
LHOK
https://m.edsoo.ru
/00ae054¢

bubmnorexa
HOK
https://m.edsoo.ru
/00ae080a




[TpakTrueckast pabora Ne 5.
Pemenne
AKCTICPUMEHTAIBHBIX 337124 110
TeMe «BakHenmme
HEMCTAJJIBI U UX COCAUHCHUS»

KonTtponbnas padora Ne3 mo
Teme «Baxknenume
HEMETaJUIbl U UX COCTUHEHUS

OO6m1as XxapakTepucTUKa
XHMHYECKHUX JICMEHTOB —
MeTauioB. MeTaminyeckast
CBSI3b M METaJNIMYECKAas
KpUCTAJUIMYECKas PEIIETKA.
dusnyeckue CBOMCTBa
METaJIOB

XHUMHUUYECKUE CBOMCTBA
METAJIJIOB.
DNEKTPOXUMHUYECKUM psif
HaIpsHKEHUN METAILIOB

06.02

12.02

13.02

19.02

bubmnoreka
LHOK
https://m.edsoo.ru
/00ae0bf2

Bbubmnoreka
LHOK
https://m.edsoo.ru
/00ae0e18

Bbubnnoreka
HOK
https://m.edsoo.ru
/00ae103e

Bbubmnoreka
HOK
https://m.edsoo.ru
/00ael156




OO6mme crnocoObI MOTYYEHUS
MeTauioB. CIuiaBsbl.
Boruncnenus o ypaBHeHUAM
XUMUYECKHUX PEaKLUi, ECIIH
OJIMH U3 PEAreHTOB COAEPIKUT
npuMecu

[TonsTHE O KOPPO3UU
METaJIJIOB

[llenounbie MeTaIbI

OKcuabl U THAPOKCUIBI
HATpUS U Kaaus

[Ilenouno3eMeIbHbBIE METAIIbI
— KaJbIIMA U Maraui

Baxxneiime coeMHEHNS
KaJIbIUI

20.02

26.02

27.02

05.03

06.03

12.03

Bbubnunoreka
LHOK
https://m.edsoo.ru
/00ael156

Bbubnnoreka
LHOK
https://m.edsoo.ru
/00ae1278

bubmnorexa
LHOK
https://m.edsoo.ru
/00ae14b2

bubmnorexa
HOK
https://m.edsoo.ru
/00ael4b2

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

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




O060061IEHNE U
CUCTeMaTH3alus 3HaHUU

JKécTkocTh BOIBI M CIIOCOOBI
€€ yCTpaHEHHUSs

[IpakTrueckas pabota Ne 6 mo
TeMme "JKECTKOCTH BOIBI U
METO/Ibl €€ yCTpaHEHUs"

AJTIOMUHAHT

AmpotepHbIe cBOICTBA
OKCHJIa U THJIPOKCHIA

Kemneso

OKCI/IIII:I, THAPOKCUABI U COJIN
xenesa (II) u xxenesa (I1I)

O060061IEHNE U
CUCTeMaTH3alus 3HaHUU

13.03

19.03

20.03

02.04

03.04

09.04

10.04

16.04

bubmnorexa
HOK
https://m.edsoo.ru
/00ae1886

Bbubnnoreka
LHOK
https://m.edsoo.ru
/00aelae8

bubmnorexa
HOK
https://m.edsoo.ru
/00aelc64

bubmnorexa
HOK
https://m.edsoo.ru
/00aelc64

bubnnorexa
HOK
https://m.edsoo.ru
/00ac1d86

bubmnorexa
HOK
https://m.edsoo.ru
/00ae35¢e6




[Tpaktruueckas pabora Ne 7.
Pemrenne
AKCTICPUMEHTAIBHBIX 337124 110
TeMe «BakHele MeTaibl ’
HX COECIUHEHUS

Brruucnenust no ypaBHEHUSIM
XUMUYECKUX PEaKLUi, ECIIH
OJIMH U3 peareHTOB JIaH B
M30BITKE U COTCPKUT
npuMecu. Beruucnenus
MacCOBOH JIOJIM BBIXOJa
MPOJIYKTa PEaKIU

O060061EHNE U
CUCTeMaTH3alus 3HaHUU

KonTtponbnas pabora Ne4 mo
TeMe «Baxuelnine MeTauisl U
AX COCINHEHUA

BemecTBa u maTepuaisl B
MOBCEIHEBHON XU3HUA
JeJ0BEeKa

XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroILEH Cpeabl

17.04

23.04

24.04

30.04

07.05

08.05

bubmnoreka
LHOK
https://m.edsoo.ru
/00ae3ded

Bbubmnoreka
LHOK
https://m.edsoo.ru
/00ae1750

Bbubnnoreka
LHOK
https://m.edsoo.ru
/00ae3f50

Bbubnuoreka
LHOK




6 | Pousb XumMuHM B perieHun
5 | sKomormueckux mpobdiaem

6 | PesepsHbiii ypok. O6001ICHNE
6 W CUCTEMaTH3alys 3HaHU!

6 | PesepBHbIii ypok. O6001ICHNE

1
7 U CUCTEMaTH3alys 3HaHUH
6 | PesepBHbiil ypok. O6001ICHNE |
8 U CUCTEMATHU3aIUs 3HAHUN
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME

14.05

15.05

21.05

22.05

https://m.edsoo.ru
/00aed270

bubmnorexa
HOK
https://m.edsoo.ru
/0024270

bubmnorexa
HOK
https://m.edsoo.ru
/00ae0d0a

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

bubnnoreka
HOK
https://m.edsoo.ru
/00ad9cb2




YYEBHO-METO/IUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YYEHUKA

1. T'abpuensu Oner CepreeBud. Xumus : 8- kiacc : 0a30BbIN ypPOBEHb :
yaeonuk / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 5-€ U3 1.,
nepepad. — Mocksa : [Ipocsemenune, 2023. - 175 c.

2. T'abpuensan Oner CepreeBuu. Xumus : 9-if kiacc : 0a30BbIi YPOBEHb :
yaeOnuk / O. C. I'abpuensn, U.I'. Octpoymos, C.A. CnagkoB. — 0-¢ u31.,
nepe-pabd. — Mockaa : IIpocsemenune, 2023. — 223 c.

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

bubnmoreka IHOK



