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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yjbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMuM Na€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAECT 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpEAyCMaTPUBAET PACIpPENECICHUE €ro IO KiaccaM M CTPYKTYpPUPOBAHHUE IO
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHUHU, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM Yy4€OHOro mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYaromuxcsi, ONpeaenseT BO3MOXHOCTH TMpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraMm oO0y4YeHUs] XMMUU Ha YPOBHE 1IeJIeld U3yUYeHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATEILHON JEATETbHOCTH O00YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
0o0yy4aroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
posib UrparoT (GOpPMUPYEMbIE XUMHUEWU MPEACTABICHUS O B3aUMOIIPEBPAILICHUSIIX
PHEPTrUM M 00 HBOJIOIMHU BEIICCTB B MPHUPOJE, O IMyTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenune xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpoOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (OPMUpOBAHWE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW Yy4yeOHOW  JeATENbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsia HA €JUMHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiieHUs B OOYYEHHHM XHMHUHM OOECHEUYMBAIOTCA CIEHU(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHH H HEKOTOPBIX OTIEIBHBIX 3HAUYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(HOpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ msydeHnro. CoaepikaHue CKIIAAbIBAETCS U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKON COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBICYECHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX aloluid Mupy,
«buonorus. 5—7 knacce» u «Pu3uka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHSATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYIIHBIX 0000IIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOr0 oOpalieHusi ¢ BEIIECTBAMHU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPUHATHUIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJaM MO3HaHMsl, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIOBH, CIOCOOCTBYIOIMX MPUOOPETEHUIO O0YHArOITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEpPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meld (QYHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SIBJICHUS
OKPY’KaIOIIEr0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, TMOJyYEHHBIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh HUX IMpPU PEIICHUH NpoOJeM B TMOBCEJHEBHOW XKU3HU MU
TPYJIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOIIEHU,
NOHMMAaHUS LEHHOCTH XUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 310POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHUBAIIMU K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX I M3y4yeHUs XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaBisieT 136 yacos: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewnlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHocuTeNnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUEe U XUMHUYECKHUE SBJICHUS. XUMHUECKasd PEaKus U €€ MPU3HAKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKHUe ypaBHeHus. Kiaccudukanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEeHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBuUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(bu3MYecKuX CBOMCTB O00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SIBJICHUI, HAOIIOACHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMOJICUCTBHE kele3a ¢ pacTBopoM conu meau (1),
U3y4YeHHUE CIOCOOOB pPa3feICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYUCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHelne npeacTaBuTe 4 HCOPraHUYECKHUX BELIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopoa — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue kucimopoia B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenune kucimopoaa. CrnocoObl



MOJIYYCHHUST KHUCIIOpoJa B JjabopaTopuu W TPOMBINIUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACHIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHHS.
Ponp pacTBOpoB B IpUpoZE€ U B KU3HU 4elioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIC, KHCJIOTHBbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcugoB. Du3nyeckue U XHUMHYECKHUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinor. @usnyeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[Tonydyenune KUCIoT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eneTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHU.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECICHUE CONECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHusl TopeHus (Mmokapa), O3HAKOMIJICHHE C OOpa3llaMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, PACIO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojehcTBre Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAHUE OCOOCHHOCTEH pacTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOI'O BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUWE BHUEOMATEpUAIIOB),



WCCJIEIOBaHNE O0pa3l0OB HEOPTraHWYECKWX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAs CBSA3b.
OKHCANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIACCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. l[loHsiTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa. KopoTkonepuonHas ©  JIUHHONEpuoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEpHOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTHKA XUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajnyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM v NEPUOIaAM.

3nauenue [leprnoanueckoro 3akoHa u [leprpoanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUsA Hayku W mpaktuku. [[. WI. MeHneneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHast (ToJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tpornecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

H3yueHHe OOpasloB BEHIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT W IIEJIIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHNUS ).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJIb30BaHUE KaK OOIIHUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnognueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUNM B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIA KPUCTAJUIMUYECKOM PEIIETKHA U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiuyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeIroBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMU4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsaTne 0 xXumMruyeckoM paBHoBecuu. DakTOpBI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOMN peaKIuu. CocraBiieHue YpaBHEHH



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUU C  HCHOJIb30BAHUEM  METOJIa
AJIEKTPOHHOTO OaJtaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBbIE U COKpAlI€HHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O TMApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJECJISIMA KPUCTAUIMYECKHX PEHIETOK HEOPraHUYECKHX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuna HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEIIECTB, MpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpa3oBanue ocaaka, BBIIEJICHHE Tas3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOIIBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAJIbHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka ranoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE€ CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHiCTBUE C METaUlaMU, HEMeTa/UlaMH, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHas KMCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BakHEWIlHMe XJIOpUIbl U HX
HAXOXJICHUE B PUPOJIE.

Oo6mas xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE CBOMCTBA. OKCHUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenu(uyeckne). XHUMHUUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAs PEAKLIMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
busznyeckrue 1 XMMHUYECKHE CBONCTBA, OMyyeHUe U nmpuMeHenue. Coau aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
CBOMicTBa (0OIlME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COEIUHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aJoTpornHbele Monupukauuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaora, Pu3ndIecKue U XUMHUUIECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUECTBE MUHEPAIBHBIX YA0OPEHUH.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOJA,  aAJUIOTPOIIHBIE
Moau(pUKalMM, pPACIpPOCTpaHEHWE B MNPUPOJE, (PU3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepoaa B npupojne. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUEe MPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumoresa riao6ambHOr0 TMOTEIJICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO3MCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
IPOAYKThl WX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BaXKHBIX BEILIECTBAX: )KMpax, OeKax, yrieBojax — U ux
poJiMi B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOJIY4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacTtaBieHuss 00
okcusie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOJIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30macHOro MCHOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-UOHBI U HAONIOCHUE MPU3HAKOB
UX TPOTEKAHHMS], OIBITHL, OTPAKAIOIIHNE (PU3NYECKHE M XHMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHUE C 0O0pa3llaMu XJIOPUAOB (TaJOrE€HUIIOB), O3HAKOMIICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJIEOMATEPHUAIIOB), HAOMIOICHUE TIpoliecca OOYTiIMBaHUs caxapa Mo AeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEJECHUE KAUECTBEHHON peaklMK Ha Cyabdar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa M HMX COEOTUHEHUH (BO3MOKHO HCHOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3laMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NPHU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIBIO
(BO3MOXHO HCIIOJIB30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUE MoJielIen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
IpoLIECCOM  aACOpPOIMM PAaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHEe, paclloO3HABaHUE U U3YUYECHHE
CBOMCTB YTJIEKMCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYECHHE IIPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHON MPOMBIIIJIEHHOCTH, PEIIEHHE HKCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasibl U MX COCAUHEHUSA

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux TnonoxeHus B llepmogmyeckor cucreMe xumuueckux daemeHToB J[. N.
MenpeneeBa u ctpoeHusi arToMoB. CTpoeHue MeTauioB. MeTammyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
criocoObl MosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanementoB JI. 1. MeHaeneeBa, CTpO€HHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaXOXAeHWE B mpupojae. DPusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucremMe XMMHUECKUX 3JIEMEHTOB /1.
. MengeneeBa, cTpoeHHE aroma, HaxoxJacHUE B mnpupone. Duszmueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conn xkenesa (I1) u xenesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (DU3UUYECKUMU
CBOMCTBaMH, H3y4Y€HHE  pE3yJbTATOB  KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCHOJIb30BAaHWE  BHJICOMATEPHAIOB), TMPHU3HAKOB  IMPOTEKAHUS
KaYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), mequ (1), HaGrOAEHUE W OMTUCAHUE TPOIECCOB OKPAIIMBAHMS
MJJaMEHH WOHAaMU HaTpusi, KaJlus U Kajiblusg (BO3MOXHO HCIOJIL30BaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBaHUE aM(POTEPHBIX CBOWCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PENICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B INOBCEAHEBHOW XW3HM YesoBeKa. besomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U MOHATUHN, SIBJSIONINXCS CUCTEMHBIMU JJISI OTJENbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJENb, SBICHHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTATITNIECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHbBIE MOPOJBI,
[10JIE3HBIE UCKOIAEMbI€, TOILJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOyYeHHUS] XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMH, IPUHITBIMU B
oOIIECTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJCTBOBaTbCA CHCTEMON TMO3UTHUBHBIX ILIEHHOCTHBIX OPHEHTAUHN H
pacCIIMpPEHUE OIBITA AEITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTpuoTHYECKOro BOCIIMTAHMSL:

LIEHHOCTHOT'O OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIEAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHYECKOM HAyKH B KHU3HU
COBPEMEHHOTr0 OOIIECTBa, CMOCOOHOCTH BIIAJIETh JOCTOBEPHOW HHGpOpMaIMe o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2)rpa:kIaHCKOro BOCIIUTAHUSA:

IPEJCTABJICHUS] O COLUMAIBHBIX HOPMax M MPABWIAX MEXKIUYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOMW COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJ]lay, BBIMOJTHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4uyeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEAECHUE W TOCTYNIKM CBOMX TOBApHUIIEH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI' 0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI TIOHUMAaHMS CYIIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0JIaeMbIX IPOIECCOB M SBIICHHM,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 W TMO3HaHWIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4)¢popMuUpOBaHNS KYJIbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U pEaIbHOM JKU3HU;

5)TpyI0BOIro BOCIIMTAHMS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil u Tpyda pa3InyHoOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOJKEHUSI 00pa30BaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIemHON npoeCcCUOHATBHON I€ATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBHOM CpeIE;

6)3K0J10rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHME LIEHHOCTU COOJIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJydaeMble NMPU U3yUYEHUU XUMUH, NI
peleHns 3a1a4, CBA3aHHbIX C OKPYKAIOIEH IPUPOJHON CPEIOM, I MOBBIIIECHHUS
YPOBHSI  9KOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUSl TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJIbLHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TEOopus,
IOPUHLIMII, TUIIOTE3a, PakT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHHUIO W OCYIIECTBICHUIO Y4EOHOU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HaHUMN: PACKPBIBATh CMBICI XMUMHUYECKHX TMOHATHUN (BBIICIATh UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMA XUMHYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE pacCyXIAeHUS (MHAYKTHUBHBIC, JICIYKTHUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TpOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJICNIN, UCTIOJIb3yEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBIABIATh U XapaKTEPU30BaATHb CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBIBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOIIECCAX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OPTaHU3AIMU M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIoaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH W MHTEPNPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHEeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCHl (B XOA€ Juajora W (WiIM) JUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]auH;

YMEHUSl  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IMO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTax; JeJIaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (71a00paTOpHOro OMNbITa,
1abopaTopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEOBAaTEIbCKOW  JEATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBICHHOW 1IE€JH, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepasbHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



JNEUCTBUM, BUABI JEITEIBHOCTH IO TMOJY4YEHUIO HOBOTO 3HAHHWS, €ro
WHTEPIPETAUNA, MPEeOOpPa30BaHUI0 W TMPUMEHCHHIO B PA3IMYHBIX YYCOHBIX H
HOBBIX CUTYaIUsIX.

K xonIy oOyuenus B 8 kiiacce npeIMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKUX MOHSTUN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHUE PEAKIINH, TEII0BOU A((DEKT peakiiuu,
AIpO aToMa, JJIEKTPOHHBINM CJIOW aToMma, aTOMHasi OpOUTallb, PAJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWUMOCBSA3b OCHOBHBIX XHMHUYECKHX TIOHATUH U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BELIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJIC€HHS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHasT M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpeiBaThb cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuMuHy0 ¢opmy Ilepuonnueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbsie u
OosbllIne TEPUOAbl, COOTHOCUTH O0003HAUEHMsS, KOTOpPblE HMEIOTCS B
tabmuie «llepmomuueckass cucTeMa XHMHYeCKHX diemeHToB J[. .
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBy YYacTBYIOUIUX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOIUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATECILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kilaccu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsI CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIECPUMEHT
(peasIbHBINA U MBICIICHHBIN );

ClIeoBaTh  NpaBWJIaM  MOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0oMl U
7abopaTopHbIM  000pYJOBaHHMEM, a TaKXe TMpaBuUiiaM OOpaIleHHs] C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUMSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh M MPOBOJAUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(Jrakmyc, dheHondTaiend, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00yuenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHUIA:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKHX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETICHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasl CBs3b, TEIUIOBOU d(PdekT
peakiuuu, MOJb, MOJISIPHBIE  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTaHOBJIECHUE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIL;

ONpENIEeNATh BaJIGHTHOCTD U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, MOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuynyo Gopmy llepuoanmdeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB:
paznuyaTth MOHATUSA «rjaBHasg noxarpynmna (A-rpynma)» U «1noOodyHas
noarpymnmna (b-rpynma)», manble u  OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sAjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpefielieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEI[ECTB, N0 TEMIOBOMY 3P hEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIMUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIILHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHWSI,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYIO H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a0b0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TMOJMYYCHUIO W COOMpPAHHIO
ra3o00pa3HbIX BEIIESCTB (aMMHUaKa U YTIIEKUCIIOrO ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAONINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kapbonar-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIUTEIILHON JEATEeIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€W — I WU3Y4YEHHUS CBOWMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBO 4acos
Ne HanmeHoBaHMe pa3ie/ioB U DJIeKTpOoHHbIe (LM (ppoBbIE)
KonTposabHubie IIpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTejibHbIE PeCypchbl
padoThI padoThI
Paszgea 1.IlepBoHayanbHble XUMHYECKHE TIOHATHS
XuMust — BakHas 00J1acThb
€CTECTBO3HAHUS U
1.1 N 5 2 https://m.edsoo.ru/YNVIX660G
MPAaKTUYECKOU NEeATEILHOCTH
YyeJIOBeKa
BemntecTBa 1 XMMHUYECKHE
1.2 o 15 1 https://m.eds00.rs/ONNXR 1 VFO
peakiuu
Hroro no pazneny 20
Pa3nes 2.BakHeiilmme npeacTaBuTe I HEOPraHMYeCKHUX BeleCTB
Bosnyx. Kucnopon. Ilonstue
2.1 X PO 6 https://m.edsoo.ru/DSBORTY30
00 okcuagax
Bonopon. Ilonsarue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCIIOTaX M COJISIX
Bopaa. PactBopsl. Iloasitre 00
2.3 o P 5 1 1 https://m.edsoo.ru/M13I5KJBM
OCHOBAHHIX
OCHOBHBIC KIIACCHI
2.4 . 11 1 1 https://m.edsoo.ru/OTSASMOWT
HEOPraHUYECKUX COCAMHEHUI
Uroro no pazgeny 30

Paspnen 3.11epunonnyeckuii 3axkoH u [lepuoguyeckas cucrema xumuueckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMoB.
XumMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 XUMHYECKUX 31eMeHTOB J[. U. 7 https://m.edsoo.ru/TCBIBVWEZ
MenneneeBa. CtpoeHue
aToMa
XuMuyeckas CBSI3b.
32 OxucauTeNnbHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEIBHBIE PEAKIIUU
Hroro no pazueny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




9 KIIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne /i Kontpoannbie Ilpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3zgen 1.BemecTBO U XUMHYECKHE PeaKIIUU
[ToBTOpEeHME U yrayOieHne 3SHaHUN
1.1 P ey 5 1 https://m.edsoo.rt/EQETUT35Z
OCHOBHBIX pa3/iesIoB Kypca 8 kjacca
OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
peakuui
DNEKTPOIUTHYECKAS UCCOIUAITHS.
1.3 P A rat 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMUYECKHE peakllii B PaCTBOPax
Hroro no pazneny 17
Pa3zgen 2.HeMeTaJJIBI M X COeAUHEHUSA
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.1 = P P 4 1 https://m.edsoo.ru/ZTN1F7001
anemeHTOB VIIA-rpymmsl. ['anoreHst
OO61mas xapakTepuCTHKa XUMUYECKUX
22 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COETMHEHUS
OO6m1ast xapakTepruCTUKa XUMUYECKHUX
2.3 aneMeHToB VA-rpymnmsl. A3ot, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COeMHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX
2.4 anemeHToB [VA-rpynmel. Yriaepon u 8 1 2 https://m.edsoo.ru/JPTI200VIX
KpPEMHUH U UX COSIMHECHUS
Hroro no pazneny 25




Pa3zgen 3.MeTaJJIBI M X COeAUHEHUS

3.1 ‘ OO1me cBoiicTBa METAIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 ‘ Baxueiinie MeTaibl 1 UX COSOUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazgeny 20
Paznen 4. Xumus 1 oOKpy:Kamomas cpeia
BemectBa u Marepuainsl B )KU3HU
4.1 3 https://m.edsoo.ru/TEFNBWEF7Y
YyeJIOBEKa
Hroro no pazgeny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME

8 A KJIACC Tyxuksu JIio60Bb AlIOTOBHA

KoaudecTBO 9acoB

Ne Hara DJIeKTpOHHbIe HH(ppoBbIE
n/n Tema ypoka Bcero Konrpoapueie  Ipaxruueckue H3yuyeHusi ~ oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

[Ipenmer xumuu. Pois xumuu B

1 JKU3HM yesnoBeka. Tena u 1 02.09 https://m.edsoo.ru/L62DS2CZR
BEILECTBA

2 TomsATHE 0 METOAAX NOSHAFMS B 1 04.09 https://m.edsoo.ru/9ZJAEW050
XUMUHU
[IpakTrueckas padora Ne 1

3 «HpaB"Hna padore! B nadopatopun 1 09.09 https://m.edsoo.ru/LSEW4353D
U IpU€MBI 0OpalleHusl ¢
71a060paTOPHBIM 000PYTIOBAHUEM

4 HlueTiie Bemectsa i cMech. 1 11.09 https://m.edsoo.ru/6TME2 IFWS
Cnioco0wI paznieneHust cMecei
[TpakTryeckas padora Ne 2

5 «Pa3nenenue cmeceii (Ha npumepe 1 16.09 https://m.edsoo.ru/K3LSSMCRY
OUMCTKHU TTOBAPEHHOM COJIN)»

6 ATOMBI 1 MOJIEKYJTBI 1 18.09 https://m.edsoo.ru/BLS04WTB8
XUMHYECKHUE JIEMEHTHI. 3HAKU

7 (CUMBOJIBI) XUMHUYECKUX 1 23.09 https://m.edsoo.ru/AH3D4DNAX
2JIEMEHTOB

8 [IpocThle U cnoxHBIE BELECTBA 1 25.09 https://m.edsoo.ru/DXJBSTJI95

9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 30.09 https://m.edsoo.ru/IMOBJ3QZ5

10 3aKOH MOCTOSHCTBA COCTABA 1 02.10 https://m.edsoo.ru/IMC496FX6

BEIIeCTB. XUMHUUecKas popmyIa.




11

BanenTHOCTE aTOMOB
XUMHUYCCKUX 3JICMCHTOB
OTHoOcHUTeNbHAsA aTOMHAas Macca.

OTHOCHUTENLHAA MOJICKYJIsIpHasd
Macca

07.10

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCAUHEHUH

09.10

https://m.edsoo.ru/GHV58QOMVE

13

14

KommuecrBo BemectBa. Moib.
Momnspnas macca

duzndyeckre U XUMHUYECKIE
sIBJICHUS. XUMUYECKas peaKiust

14.10

16.10

https://m.edso00.ru/368UNL5Y?2

https://m.edsoo.ru/YZMES6ATH

15

IIpu3Haky u ycinoBus NPOTEKaHUS
XAMHYECKHUX PEaKUi

21.10

https://m.edsoo.ru/N6DVNIKQS5

16

17

3aKOH COXpPaHEHMSI MaCcChl
BEIECTB. XUMHUYECKUE YPABHECHUS
Brpluncnenus Koau4ecTsBa, MacChl

BCIIECTBA 11O YPABHCHUAM
XUMHUYCCKUX peaKLII/Ifl

23.10

06.11

https://m.edsoo.ru/M8DS4IHVM

https://m.edsoo.ru/LUYQU3EQE

18

Knaccudukamnms xumuaeckux
peakiuit (CoeTMHEHNs,
pa3IoXKEeHUs, 3aMeIleHUS,
oOMeHa)

11.11

https://m.edsoo.ru/L480O7LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHnukiIoneauct. O0o0IEeHne n
CUCTEMATH3AaLUs 3HAHUN

13.11

https://m.edsoo.ru/PIWARH3AB

20

KonTponbnas padorta Nel o teme
«BemiecTBa 1 XUMHUYECKUE
peakuumn»

18.11

https://m.edsoo.ru/ON62SNERU




21

22

23

24

25

Bo3ayx — cMmech razos. CoctaB
Bo3ayxa. Kucinopon — aneMeHT u
npoctoe BeuiecTBo. O30H

dusnyeckue 1 XUMHYECKUE
CBOMCTBA KMCIIOPOa (peaKIuu
OKHCJICHHUs, TopeHue). [Tonsatue
00 okcHaax

CrniocoOblI Moy4eHus KUCIopoia
B J1a0OpaToOpuu 1
NPOMBIIIICHHOCTH. [IpuMeHeHune
KHCJIOpO/a

TernoBoit 3¢ ekt XuMUIecKoi
peaKuuH, MOHATHE O
TEPMOXUMHUYECKOM YPaBHEHHH,
9K30- U SHJIOTEPMUYECKHUX
peaknuax

TonnuBo (He(Th, yroiab U METaH).
3arpsi3HEHUE BO3]lyXa, COCOOBI
€ro NnpenoTBpaIleHus

20.11

25.11

27.11

02.12

04.12

https://m.edsoo.ru/ XONONRN 1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKIJZHKX

https://m.edsoo.ru/USNYSUUW?2

26

[IpakTuueckas padbora Ne 3 o
teme «Ilonydyenue u cobupanue
KHCJIOPO/ia, U3yYEHHE eTo
CBOMCTB»

09.12

https://m.edsoo.ru/5516UHX3R

27

Bonmopon — anemeHT u mpocToe
BemecTBo. Haxoxxnenne B
npupojie

11.12

https://m.edsoo.ru/ WD392ACWB

28

dusnueckre 1 XUMUUECKHUE
cBoiicTBa Bojiopoaa. [Ipumenenne
BOJZIOpO/IA

16.12

https://m.edso0o0.ru/0SZ28459R




29

30

ITousTHe 0 KUCIIOTaX U COJISIX

Crioco0bI ostyueHust BO0POIa B
nabopaTopuu

18.12

23.12

https://m.edsoo.ru/TMWNIVC43

https://m.edsoo.ru/C9TO9UCIP

31

[IpaxTuyeckas padora Ne 4 o
teme «llomydenue u cobupanue
BOJZIOPO/Ia, M3YYCHHUE €TO
CBOMCTB»

25.12

https://m.edsoo.ru/SS3IWAX33K

32

33

34

35

MonsipHblii 00bEM Ta30B. 3aKOH
ABoraapo

Brruncienus o0béMa, KOJIHYECTBA
BEILECTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEILIECTBA WIIH
00BEMY

Brruncienus o0bEMOB ra3os 110
YPaBHEHUIO PEAKIIMU Ha OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
ra3oB

dusnyeckue 1 XUMUYECKHE
CBOMCTBA BOJIbI

30.12

13.01

15.01

20.01

https://m.eds0o0.ru/M3KSO10QDQ

https://m.eds00.ru/MXGOY304M

https://m.edsoo.ru/9TQ8AXABY

https://m.edsoo.ru/7AOGFZK4R

36

37

38

Cocras ocuoBanuii. [Tloasarue 00
WHJAKATOpax

Bona kak pactBopuTeib.
HaceleHHble 1 HEHACHIIIICHHBIE
pactBOpsl. MaccoBas 101
BEIIIECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 o
teme «lIpuroroBienue pacTBopoB
C OIpEAEIEHHON MAacCOBOM J0JIEH

22.01

27.01

29.01

https://m.edsoo.ru/IXB2W6IVL

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/ WXUKPAUOA




39

paCTBOpéHHOFO BEIICCTBa»

KonTtponsnast padora Ne2 o reme
«Kucnopoa. Bogopoxa. Boga»

03.02

https://m.edsoo.ru/JIM7935DRY

40

41

42

Oxcupl: cocTas, Ki1accupuKarms,
HOMEHKJIaTypa

[ToyueHne 1 XMUMUYECKHUE
CBOMCTBa KHCJIOTHBIX, OCHOBHBIX
1 aM(OTEpHBIX OKCHIOB

OcHoBaHU4: COCTaB,
maccmbnxaum{, HOMCHKIJIaTypa

05.02

10.02

12.02

https://m.edsoo.ru/STFSJINAY

https://m.edsoo.ru/8JAZ9YWS2

https://m.edsoo.ru/5U397HUSC

43

44

45

[Tonyuenue n xummudeckue
CBOMCTBAa OCHOBaHUM

Kucnorsr: cocras,
KJaccu(uKalus, HOMEHKIATypa

HonyquI/Ie U XUMHNYCCKHUC
CBOMCTBA KHCJIOT

17.02

19.02

24.02

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK7

https://m.edsoo.ru/Z2GCRN45W

46

Comnu (cpennue): HOMEHKIATypa,
CIIOCOOBI IMOJIYYCHU A, XUMHUYCCKUC
CBOICTBA

26.02

https://m.edsoo.ru/JISNUIM9T]J

47

[TpakTuyeckas padora Ne 6.
Pemenune sxcriepuMeHTATBHBIX
3aga4 no teMe «OCHOBHBIE
KJIaCChl HEOPTaHUIECKHUX
COETUHEHUI)

03.03

https://m.edsoo.ru/58D13JF7V

48

49

I'enernueckas CBA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COEeTUHEHNN

O00011eHHE U CUCTEMATU3 AL

05.03

10.03

https://m.edsoo.ru/YDS6ZRE31

https://m.edsoo.ru/STBUOEEYN




50

3HAHWI

KonTtponsnas padora Ne3 o reme
"OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCAMHEHUN"

12.03

https://m.edsoo.ru/AFA7IDULD

51

IIepBble ONBITKU
KJIACCU(PUKAIUU XUMUYIECKUX
anemeHToB. [IoHATHE O rpynnax
CXOJHBIX 2JIEMEHTOB

17.03

https://m.edsoo.ru/COV3CC214

52

[Iepnoarueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKUX 3j1ieMeHToB J[. 1.
Menneneena

19.03

https://m.edsoo.ru/X9F1NR3US8

53

54

[Iepuoasl, rpynnel, MOATPYIIIIBI

Crpoenue atomoB. CoctaB
aTOMHBIX sanep. M3oTormbl

24.03

26.03

https://m.edsoo.ru/NOMWWIRXN

https://m.edsoo.ru/IMUDOMRSH

55

CtpoeHue 3JIeKTPOHHBIX
000JI04YEK aTOMOB DJIEMCHTOB
ITepuonnueckoit cucremsr /. .
MengaeneeBa

07.04

https://m.edsoo.ru/T9SYNVE8B2

56

XapakTepucTuKa XUMHYECKOTO
AJIEMEHTA T10 €r0 MOJIO0KEHUIO B
[Tepnonnueckoii cucreme /1. Y.
Menneneena

09.04

https://m.edsoo.ru/YIPO4OMDX

57

58

3nauenue [lepuoamaeckoro
3aKOHA JIJIS Pa3BUTHS HAYKH U
npaktuku. J[. 1. MenaeneeB —
Y4€HBIN, IEAArOT U IPakIaHUH

PesepBHelit ypok. O6001ICHHE U

14.04

16.04

https://m.edsoo.ru/SZD8XEOQOP

https://m.edsoo.ru/ZCQTRPO8Y




cucTeMaTu3anus 3HaHui /
Bcepocculickas npoBepoyHas
pabora

Kontpoinbnas padota No4 o teme
«Ctpoenue atoma. XUMHYECKast

59 . 1 21.04 https://m.edsoo.ru/FTIZF99WF
cBs3by» / Beepoccuiickas
npoBepouHas pabora
DIIEKTPOOTPULATEIIHBHOCTH AaTOMOB

60 pOOTPHL 1 23.04 https://m.edsoo.ru/HZA110EDS§
XUMHUUYECKHUX DIIEMEHTOB

61 HMonnas xumudeckas cBI3b 1 28.04 https://m.edsoo.ru/3SY 1RJKVI
KoBasieHTHast mossipHast

62 1 30.04 https://m.edsoo.ru/EOL3MT2AE
XUMHUYECKAS CBI3b
KoBanentnas HenomnsipHas

63 1 05.05 https://m.edsoo.ru/9Y VR3FUXI
XUMHUYECKAS CBI3b

64 CreneHp OKUCIEHUS 1 07.05 https://m.edsoo.ru/RA6CVXM66
OKHUCIUTENLHO-

65 1 12.05 https://m.edsoo.1u/ZXNCA7DOZ
BOCCTaHOBUTENBHBIE PEAKIIUU

66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 14.05 https://m.edsoo.ru/QPS46Z5PU
PesepBHrlit ypok. O60011IeHNE U
CHUCTEMATHU3ALUS 3HAHUH 110 TEME

67 1 19.05 https://m.edsoo.ru/4RH7M35NF
«CTtpoenne aroma. XuMU4IecKast
CBSI3bY
PesepBHrblii ypok. O0001IEHIE U 21.05

68 p P \I,H 1 https://m.edsoo.ru/7DNRBZ948
CHUCTEMAaTHu3alus 3HaHU! (26.05)

OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME

(69)




ITOYPOYHOE IIVTAHUPOBAHUME

8 b KJIACC Tyxuksu JIio60Bb AIIOTOBHA

KoaudecTBO 9acoB

Ne Hara DJIeKTpOHHbIe HH(ppoBbIE
n/n Tema ypoka Bcero Konrpoapueie  Ipaxruueckue H3yuyeHusi ~ oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

[Ipenmer xumuu. Pois xumuu B

1 JKU3HM yesnoBeka. Tena u 1 04.09 https://m.edsoo.ru/L62DS2CZR
BEILECTBA

2 TomsATHE 0 METOAAX NOSHAFMS B 1 07.09 https://m.edsoo.ru/9ZJAEW050
XUMUHU
[IpakTrueckas padora Ne 1

3 «HpaB"Hna padore! B nadopatopun 1 11.09 https://m.edsoo.ru/LSEW4353D
U IpU€MBI 0OpalleHusl ¢
71a060paTOPHBIM 000PYTIOBAHUEM

4 HlueTiie Bemectsa i cMech. 1 14.09 https://m.edsoo.ru/6TME2 IFWS
Cnioco0wI paznieneHust cMecei
[TpakTryeckas padora Ne 2

5 «Pa3nenenue cmeceii (Ha npumepe 1 18.09 https://m.edsoo.ru/K3LSSMCRY
OUMCTKHU TTOBAPEHHOM COJIN)»

6 ATOMBI 1 MOJIEKYJTBI 1 21.09 https://m.edsoo.ru/BLS04WTB8
XUMHYECKHUE JIEMEHTHI. 3HAKU

7 (CUMBOJIBI) XUMHUYECKUX 1 25.09 https://m.edsoo.ru/AH3D4DNAX
2JIEMEHTOB

8 [IpocThle U cnoxHBIE BELECTBA 1 28.09 https://m.edsoo.ru/DXJBSTJI95

9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 02.10 https://m.edsoo.ru/IMOBJ3QZ5

10 3aKOH MOCTOSHCTBA COCTABA 1 05.10 https://m.edsoo.ru/IMC496FX6

BEIIeCTB. XUMHUUecKas popmyIa.




11

BanenTHOCTE aTOMOB
XUMHUYCCKUX 3JICMCHTOB
OTHoOcHUTeNbHAsA aTOMHAas Macca.

OTHOCHUTENLHAA MOJICKYJIsIpHasd
Macca

09.10

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCAUHEHUH

12.10

https://m.edsoo.ru/GHV58QOMVE

13

14

KommuecrBo BemectBa. Moib.
Momnspnas macca

duzndyeckre U XUMHUYECKIE
sIBJICHUS. XUMUYECKas peaKiust

16.10

19.10

https://m.edso00.ru/368UNL5Y?2

https://m.edsoo.ru/YZMES6ATH

15

IIpu3Haky u ycinoBus NPOTEKaHUS
XAMHYECKHUX PEaKUi

23.10

https://m.edsoo.ru/N6DVNIKQS5

16

17

3aKOH COXpPaHEHMSI MaCcChl
BEIECTB. XUMHUYECKUE YPABHECHUS

Brrunciaenus KOJIMYE€CTBA, MaCChl
BCIIECTBA 11O YPABHCHUAM
XUMHUYCCKUX peaKLII/Ifl

06.11

09.11

https://m.edsoo.ru/M8DS4IHVM

https://m.edsoo.ru/LUYQU3EQE

18

Knaccudukamnms xumuaeckux
peakiuit (CoeTMHEHNs,
pa3IoXKEeHUs, 3aMeIleHUS,
oOMeHa)

13.11

https://m.edsoo.ru/L480O7LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHnukiIoneauct. O0o0IEeHne n
CUCTEMATH3AaLUs 3HAHUN

16.11

https://m.edsoo.ru/PIWARH3AB

20

KonTponbnas padorta Nel o teme
«BemiecTBa 1 XUMHUYECKUE
peakuumn»

20.11

https://m.edsoo.ru/ON62SNERU




21

22

23

24

25

Bo3ayx — cMmech razos. CoctaB
Bo3ayxa. Kucinopon — aneMeHT u
npoctoe BeuiecTBo. O30H

dusnyeckue 1 XUMHYECKUE
CBOMCTBA KMCIIOPOa (peaKIuu
OKHCJICHHUs, TopeHue). [Tonsatue
00 okcHaax

CrniocoOblI Moy4eHus KUCIopoia
B J1a0OpaToOpuu 1
NPOMBIIIICHHOCTH. [IpuMeHeHune
KHCJIOpO/a

TernoBoit 3¢ ekt XuMUIecKoi
peaKuuH, MOHATHE O
TEPMOXUMHUYECKOM YPaBHEHHH,
9K30- U SHJIOTEPMUYECKHUX
peaknuax

TonnuBo (He(Th, yroiab U METaH).
3arpsi3HEHUE BO3]lyXa, COCOOBI
€ro NnpenoTBpaIleHus

23.11

27.11

30.11

04.12

07.12

https://m.edsoo.ru/ XONONRN 1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKIJZHKX

https://m.edsoo.ru/USNYSUUW?2

26

[IpakTuueckas padbora Ne 3 o
teme «Ilonydyenue u cobupanue
KHCJIOPO/ia, U3yYEHHE eTo
CBOMCTB»

11.12

https://m.edsoo.ru/5516UHX3R

27

Bonmopon — anemeHT u mpocToe
BemecTBo. Haxoxxnenne B
npupojie

14.12

https://m.edsoo.ru/ WD392ACWB

28

dusnueckre 1 XUMUUECKHUE
cBoiicTBa Bojiopoaa. [Ipumenenne
BOJZIOpO/IA

18.12

https://m.edso0o0.ru/0SZ28459R




29

30

ITousTHe 0 KUCIIOTaX U COJISIX

Crioco0bI ostyueHust BO0POIa B
nabopaTopuu

21.12

25.12

https://m.edsoo.ru/TMWNIVC43

https://m.edsoo.ru/C9TO9UCIP

31

[IpaxTuyeckas padora Ne 4 o
teme «llomydenue u cobupanue
BOJZIOPO/Ia, M3YYCHHUE €TO
CBOMCTB»

28.12

https://m.edsoo.ru/SS3IWAX33K

32

33

34

35

MonsipHblii 00bEM Ta30B. 3aKOH
ABoraapo

Brruncienus o0béMa, KOJIHYECTBA
BEILECTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEILIECTBA WIIH
00BEMY

Brruncienus o0bEMOB ra3os 110
YPaBHEHUIO PEAKIIMU Ha OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
ra3oB

dusnyeckue 1 XUMUYECKHE
CBOMCTBA BOJIbI

11.01

15.01

18.01

22.01

https://m.eds0o0.ru/M3KSO10QDQ

https://m.eds00.ru/MXGOY304M

https://m.edsoo.ru/9TQ8AXABY

https://m.edsoo.ru/7AOGFZK4R

36

37

38

Cocras ocuoBanuii. [Tloasarue 00
WHJAKATOpax

Bona kak pactBopuTeib.
HaceleHHble 1 HEHACHIIIICHHBIE
pactBOpsl. MaccoBas 101
BEIIIECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 o
teme «lIpuroroBienue pacTBopoB
C OIpEAEIEHHON MAacCOBOM J0JIEH

25.01

29.01

01.02

https://m.edsoo.ru/IXB2W6IVL

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/ WXUKPAUOA




39

paCTBOpéHHOFO BEIICCTBa»

KonTtponsnast padora Ne2 o reme
«Kucnopoa. Bogopoxa. Boga»

05.02

https://m.edsoo.ru/JIM7935DRY

40

41

42

Oxcupl: cocTas, Ki1accupuKarms,
HOMEHKJIaTypa

[ToyueHne 1 XMUMUYECKHUE
CBOMCTBa KHCJIOTHBIX, OCHOBHBIX
1 aM(OTEpHBIX OKCHIOB

OcHoBaHU4: COCTaB,
maccmbnxaum{, HOMCHKIJIaTypa

08.02

12.02

15.02

https://m.edsoo.ru/STFSJINAY

https://m.edsoo.ru/8JAZ9YWS2

https://m.edsoo.ru/5U397HUSC

43

44

45

[Tonyuenue n xummudeckue
CBOMCTBAa OCHOBaHUM

Kucnorsr: cocras,
KJaccu(uKalus, HOMEHKIATypa

HonyquI/Ie U XUMHNYCCKHUC
CBOMCTBA KHCJIOT

19.02

20.02

26.02

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK7

https://m.edsoo.ru/Z2GCRN45W

46

Comnu (cpennue): HOMEHKIATypa,
CIIOCOOBI IMOJIYYCHU A, XUMHUYCCKUC
CBOICTBA

01.03

https://m.edsoo.ru/JISNUIM9T]J

47

[TpakTuyeckas padora Ne 6.
Pemenune sxcriepuMeHTATBHBIX
3aga4 no teMe «OCHOBHBIE
KJIaCChl HEOPTaHUIECKHUX
COETUHEHUI)

05.03

https://m.edsoo.ru/58D13JF7V

48

49

I'enernueckas CBA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COEeTUHEHNN

O00011eHHE U CUCTEMATU3 AL

12.03

15.03

https://m.edsoo.ru/YDS6ZRE31

https://m.edsoo.ru/STBUOEEYN




50

3HAHWI

KonTtponsnas padora Ne3 o reme
"OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCAMHEHUN"

19.03

https://m.edsoo.ru/AFA7IDULD

51

IIepBble ONBITKU
KJIACCU(PUKAIUU XUMUYIECKUX
anemeHToB. [IoHATHE O rpynnax
CXOJHBIX 2JIEMEHTOB

22.03

https://m.edsoo.ru/COV3CC214

52

[Iepnoarueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKUX 3j1ieMeHToB J[. 1.
Menneneena

26.03

https://m.edsoo.ru/X9F1NR3US8

53

54

[Iepuoasl, rpynnel, MOATPYIIIIBI

Crpoenue atomoB. CoctaB
aTOMHBIX sanep. M3oTormbl

05.04

09.04

https://m.edsoo.ru/NOMWWIRXN

https://m.edsoo.ru/IMUDOMRSH

55

CtpoeHue 3JIeKTPOHHBIX
000JI04YEK aTOMOB DJIEMCHTOB
ITepuonnueckoit cucremsr /. .
MengaeneeBa

12.04

https://m.edsoo.ru/T9SYNVE8B2

56

XapakTepucTuKa XUMHYECKOTO
AJIEMEHTA T10 €r0 MOJIO0KEHUIO B
[Tepnonnueckoii cucreme /1. Y.
Menneneena

16.04

https://m.edsoo.ru/YIPO4OMDX

57

58

3nauenue [lepuoamaeckoro
3aKOHA JIJIS Pa3BUTHS HAYKH U
npaktuku. J[. 1. MenaeneeB —
Y4€HBIN, IEAArOT U IPakIaHUH

PesepBHelit ypok. O6001ICHHE U

19.04

23.04

https://m.edsoo.ru/SZD8XEOQOP

https://m.edsoo.ru/ZCQTRPO8Y




cucTeMaTu3anus 3HaHui /
Bcepocculickas npoBepoyHas
pabora

Kontpoinbnas padota No4 o teme
«Ctpoenue atoma. XUMHYECKast

59 . 1 26.04 https://m.edsoo.ru/FTIZF99WF
cBs3by» / Beepoccuiickas
npoBepouHas pabora
DIIEKTPOOTPULATEIIHBHOCTH AaTOMOB

60 pOOTPHL 1 30.04 https://m.edsoo.ru/HZA110EDS§
XUMHUUYECKHUX DIIEMEHTOB

61 HMonnas xumudeckas cBI3b 1 07.05 https://m.edsoo.ru/3SY 1RJKVI
KoBasieHTHast mossipHast

62 1 14.05 https://m.edsoo.ru/EOL3MT2AE
XUMHUYECKAS CBI3b
KoBanentnas HenomnsipHas

63 1 14.05 https://m.edsoo.ru/9Y VR3FUXI
XUMHUYECKAS CBI3b

64 CreneHp OKUCIEHUS 1 17.05 https://m.edsoo.ru/RA6CVXM66
OKHUCIUTENLHO-

65 1 21.05 https://m.edsoo.1u/ZXNCA7DOZ
BOCCTaHOBUTENBHBIE PEAKIIUU

66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 21.05 https://m.edsoo.ru/QPS46Z5PU
PesepBHrlit ypok. O60011IeHNE U
CHUCTEMATHU3ALUS 3HAHUH 110 TEME

67 1 24.05 https://m.edsoo.ru/4RH7M35NF
«CTtpoenne aroma. XuMU4IecKast
CBA3bY»
PesepBHrblii ypok. O0001IEHIE U

68 p P \I,H 1 24.05 https://m.edsoo.ru/7DNRBZ948
CUCTEMATH3aLUs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 68
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INOYPOYHOE INVNIAHUPOBAHMUE
8 B KVIACC Xataamamxuaa Hage:xxna OBanecoBHa

KoaudecTBO 9acoB

Ne Hara DJIeKTpOHHbIe HH(ppoBbIE
n/n Tema ypoka Bcero Konrpoapueie  Ipaxruueckue H3yuyeHusi ~ oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

[Ipenmer xumuu. Pois xumuu B

1 JKU3HM yesnoBeka. Tena u 1 02.09 https://m.edsoo.ru/L62DS2CZR
BEILECTBA

2 TomsATHE 0 METOAAX NOSHAFMS B 1 04.09 https://m.edsoo.ru/9ZJAEW050
XUMUHU
[IpakTrueckas padora Ne 1

3 «HpaB"Hna padore! B nadopatopun 1 09.09 https://m.edsoo.ru/LSEW4353D
U IpU€MBI 0OpalleHusl ¢
71a060paTOPHBIM 000PYTIOBAHUEM

4 HlueTiie Bemectsa i cMech. 1 11.09 https://m.edsoo.ru/6TME2 IFWS
Cnioco0wI paznieneHust cMecei
[TpakTryeckas padora Ne 2

5 «Pa3nenenue cmeceii (Ha npumepe 1 16.09 https://m.edsoo.ru/K3LSSMCRY
OUMCTKHU TTOBAPEHHOM COJIN)»

6 ATOMBI 1 MOJIEKYJTBI 1 18.09 https://m.edsoo.ru/BLS04WTB8
XUMHYECKHUE JIEMEHTHI. 3HAKU

7 (CUMBOJIBI) XUMHUYECKUX 1 23.09 https://m.edsoo.ru/AH3D4DNAX
2JIEMEHTOB

8 [IpocThle U cnoxHBIE BELECTBA 1 25.09 https://m.edsoo.ru/DXJBSTJI95

9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 30.09 https://m.edsoo.ru/IMOBJ3QZ5

10 3aKOH MOCTOSHCTBA COCTABA 1 02.10 https://m.edsoo.ru/IMC496FX6

BEIIeCTB. XUMHUUecKas popmyIa.




11

BanenTHOCTE aTOMOB
XUMHUYCCKUX 3JICMCHTOB
OTHoOcHUTeNbHAsA aTOMHAas Macca.

OTHOCHUTENLHAA MOJICKYJIsIpHasd
Macca

07.10

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCAUHEHUH

09.10

https://m.edsoo.ru/GHV58QOMVE

13

14

KommuecrBo BemectBa. Moib.
Momnspnas macca

duzndyeckre U XUMHUYECKIE
sIBJICHUS. XUMUYECKas peaKiust

14.10

16.10

https://m.edso00.ru/368UNL5Y?2

https://m.edsoo.ru/YZMES6ATH

15

IIpu3Haky u ycinoBus NPOTEKaHUS
XAMHYECKHUX PEaKUi

21.10

https://m.edsoo.ru/N6DVNIKQS5

16

17

3aKOH COXpPaHEHMSI MaCcChl
BEIECTB. XUMHUYECKUE YPABHECHUS
Brpluncnenus Koau4ecTsBa, MacChl

BCIIECTBA 11O YPABHCHUAM
XUMHUYCCKUX peaKLII/Ifl

23.10

06.11

https://m.edsoo.ru/M8DS4IHVM

https://m.edsoo.ru/LUYQU3EQE

18

Knaccudukamnms xumuaeckux
peakiuit (CoeTMHEHNs,
pa3IoXKEeHUs, 3aMeIleHUS,
oOMeHa)

11.11

https://m.edsoo.ru/L480O7LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHnukiIoneauct. O0o0IEeHne n
CUCTEMATH3AaLUs 3HAHUN

13.11

https://m.edsoo.ru/PIWARH3AB

20

KonTponbnas padorta Nel o teme
«BemiecTBa 1 XUMHUYECKUE
peakuumn»

18.11

https://m.edsoo.ru/ON62SNERU




21

22

23

24

25

Bo3ayx — cMmech razos. CoctaB
Bo3ayxa. Kucinopon — aneMeHT u
npoctoe BeuiecTBo. O30H

dusnyeckue 1 XUMHYECKUE
CBOMCTBA KMCIIOPOa (peaKIuu
OKHCJICHHUs, TopeHue). [Tonsatue
00 okcHaax

CrniocoOblI Moy4eHus KUCIopoia
B J1a0OpaToOpuu 1
NPOMBIIIICHHOCTH. [IpuMeHeHune
KHCJIOpO/a

TernoBoit 3¢ ekt XuMUIecKoi
peaKuuH, MOHATHE O
TEPMOXUMHUYECKOM YPaBHEHHH,
9K30- U SHJIOTEPMUYECKHUX
peaknuax

TonnuBo (He(Th, yroiab U METaH).
3arpsi3HEHUE BO3]lyXa, COCOOBI
€ro NnpenoTBpaIleHus

20.11

25.11

27.11

02.12

04.12

https://m.edsoo.ru/ XONONRN 1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKIJZHKX

https://m.edsoo.ru/USNYSUUW?2

26

[IpakTuueckas padbora Ne 3 o
teme «Ilonydyenue u cobupanue
KHCJIOPO/ia, U3yYEHHE eTo
CBOMCTB»

09.12

https://m.edsoo.ru/5516UHX3R

27

Bonmopon — anemeHT u mpocToe
BemecTBo. Haxoxxnenne B
npupojie

11.12

https://m.edsoo.ru/ WD392ACWB

28

dusnueckre 1 XUMUUECKHUE
cBoiicTBa Bojiopoaa. [Ipumenenne
BOJZIOpO/IA

16.12

https://m.edso0o0.ru/0SZ28459R




29

30

ITousTHe 0 KUCIIOTaX U COJISIX

Crioco0bI ostyueHust BO0POIa B
nabopaTopuu

18.12

23.12

https://m.edsoo.ru/TMWNIVC43

https://m.edsoo.ru/C9TO9UCIP

31

[IpaxTuyeckas padora Ne 4 o
teme «llomydenue u cobupanue
BOJZIOPO/Ia, M3YYCHHUE €TO
CBOMCTB»

25.12

https://m.edsoo.ru/SS3IWAX33K

32

33

34

35

MonsipHblii 00bEM Ta30B. 3aKOH
ABoraapo

Brruncienus o0béMa, KOJIHYECTBA
BEILECTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEILIECTBA WIIH
00BEMY

Brruncienus o0bEMOB ra3os 110
YPaBHEHUIO PEAKIIMU Ha OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
ra3oB

dusnyeckue 1 XUMUYECKHE
CBOMCTBA BOJIbI

30.12

13.01

15.01

20.01

https://m.eds0o0.ru/M3KSO10QDQ

https://m.eds00.ru/MXGOY304M

https://m.edsoo.ru/9TQ8AXABY

https://m.edsoo.ru/7AOGFZK4R

36

37

38

Cocras ocuoBanuii. [Tloasarue 00
WHJAKATOpax

Bona kak pactBopuTeib.
HaceleHHble 1 HEHACHIIIICHHBIE
pactBOpsl. MaccoBas 101
BEIIIECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 o
teme «lIpuroroBienue pacTBopoB
C OIpEAEIEHHON MAacCOBOM J0JIEH

22.01

27.01

29.01

https://m.edsoo.ru/IXB2W6IVL

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/ WXUKPAUOA




39

paCTBOpéHHOFO BEIICCTBa»

KonTtponsnast padora Ne2 o reme
«Kucnopoa. Bogopoxa. Boga»

03.02

https://m.edsoo.ru/JIM7935DRY

40

41

42

Oxcupl: cocTas, Ki1accupuKarms,
HOMEHKJIaTypa

[ToyueHne 1 XMUMUYECKHUE
CBOMCTBa KHCJIOTHBIX, OCHOBHBIX
1 aM(OTEpHBIX OKCHIOB

OcHoBaHU4: COCTaB,
maccmbnxaum{, HOMCHKIJIaTypa

05.02

10.02

12.02

https://m.edsoo.ru/STFSJINAY

https://m.edsoo.ru/8JAZ9YWS2

https://m.edsoo.ru/5U397HUSC

43

44

45

[Tonyuenue n xummudeckue
CBOMCTBAa OCHOBaHUM

Kucnorsr: cocras,
KJaccu(uKalus, HOMEHKIATypa

HonyquI/Ie U XUMHNYCCKHUC
CBOMCTBA KHCJIOT

17.02

19.02

24.02

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK7

https://m.edsoo.ru/Z2GCRN45W

46

Comnu (cpennue): HOMEHKIATypa,
CIIOCOOBI IMOJIYYCHU A, XUMHUYCCKUC
CBOICTBA

26.02

https://m.edsoo.ru/JISNUIM9T]J

47

[TpakTuyeckas padora Ne 6.
Pemenune sxcriepuMeHTATBHBIX
3aga4 no teMe «OCHOBHBIE
KJIaCChl HEOPTaHUIECKHUX
COETUHEHUI)

03.03

https://m.edsoo.ru/58D13JF7V

48

49

I'enernueckas CBA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COEeTUHEHNN

O00011eHHE U CUCTEMATU3 AL

05.03

10.03

https://m.edsoo.ru/YDS6ZRE31

https://m.edsoo.ru/STBUOEEYN




50

3HAHWI

KonTtponsnas padora Ne3 o reme
"OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCAMHEHUN"

12.03

https://m.edsoo.ru/AFA7IDULD

51

IIepBble ONBITKU
KJIACCU(PUKAIUU XUMUYIECKUX
anemeHToB. [IoHATHE O rpynnax
CXOJHBIX 2JIEMEHTOB

17.03

https://m.edsoo.ru/COV3CC214

52

[Iepnoarueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKUX 3j1ieMeHToB J[. 1.
Menneneena

19.03

https://m.edsoo.ru/X9F1NR3US8

53

54

[Iepuoasl, rpynnel, MOATPYIIIIBI

Crpoenue atomoB. CoctaB
aTOMHBIX sanep. M3oTormbl

24.03

26.03

https://m.edsoo.ru/NOMWWIRXN

https://m.edsoo.ru/IMUDOMRSH

55

CtpoeHue 3JIeKTPOHHBIX
000JI04YEK aTOMOB DJIEMCHTOB
ITepuonnueckoit cucremsr /. .
MengaeneeBa

06.04

https://m.edsoo.ru/T9SYNVE8B2

56

XapakTepucTuKa XUMHYECKOTO
AJIEMEHTA T10 €r0 MOJIO0KEHUIO B
[Tepnonnueckoii cucreme /1. Y.
Menneneena

09.04

https://m.edsoo.ru/YIPO4OMDX

57

58

3nauenue [lepuoamaeckoro
3aKOHA JIJIS Pa3BUTHS HAYKH U
npaktuku. J[. 1. MenaeneeB —
Y4€HBIN, IEAArOT U IPakIaHUH

PesepBHelit ypok. O6001ICHHE U

14.04

16.04

https://m.edsoo.ru/SZD8XEOQOP

https://m.edsoo.ru/ZCQTRPO8Y




cucTeMaTu3anus 3HaHui /
Bcepocculickas npoBepoyHas
pabora

Kontpoinbnas padota No4 o teme
«Ctpoenue atoma. XUMHYECKast

59 . 1 21.04 https://m.edsoo.ru/FTIZF99WF
cBs3by» / Beepoccuiickas
npoBepouHas pabora
DIIEKTPOOTPULATEIIHBHOCTH AaTOMOB

60 pOOTPHL 1 23.04 https://m.edsoo.ru/HZA110EDS§
XUMHUUYECKHUX DIIEMEHTOB

61 HNonnas xumuyeckas CBA3b 1 28.04 https://m.edsoo.ru/3SY 1RJKVI
KoBasieHTHast mossipHast

62 1 30.04 https://m.edsoo.ru/EOL3MT2AE
XUMHUYECKAS CBI3b
KoBanentnas HenomnsipHas

63 1 05.05 https://m.edsoo.ru/9Y VR3FUXI
XUMHUYECKAS CBI3b

64 CreneHp OKUCIEHUS 1 07.05 https://m.edsoo.ru/RA6CVXM66
OKHUCIIUTENBHO-

65 1 12.05 https://m.edsoo.1u/ZXNCA7DOZ
BOCCTaHOBUTENBHBIE PEAKIIUU

66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 14.05 https://m.edsoo.ru/QPS46Z5PU
PesepBHrlit ypok. O60011IeHNE U
CHUCTEMATHU3ALUS 3HAHUH 110 TEME

67 1 19.05 https://m.edsoo.ru/4RH7M35NF
«CTtpoenne aroma. XuMU4IecKast
CBSI3bY
PesepBHrblii ypok. O0001IEHIE U 21.05

68 p P \I,H 1 https://m.edsoo.ru/7DNRBZ948
CHCTEMAaTH3alMA 3HAHUN 26.05

OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME

(69)




9 A KJIACC Xataamamxxkuaa Hagexxna OBanecoBHa

Ne
n/n

Tema ypoka

[lepuoauueckuii 3aK0H.
[lepuoanueckas cucrema
XUMHYECKHX 31eMeHTOoB /1. M.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHYECKHX DJIECMECHTOB
MEePBBIX TPEX MEPHUOJIOB

KoaudecTBO 9acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTnyeckue
padoThI

Jara
H3YYeHH S

03.09

07.09

DJIeKTpoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIATypa HEOPTaHUIECKUX
BEILIECTB

10.09

https://m.edsoo.ru/WTOIWRA2Q

Bunpsl XuMu4uecKoil CBSA3U U THIIEI
KPUCTAJUIMYECKUX PELIETOK

Konrtponsnas padora Nel mo
teMme «IloBTOpEeHue n
yri1yOJieHre 3HaHUH OCHOBHBIX
pa3znenoB Kypca 8 kiaccay
Knaccugukarus Xumuueckux
peaxkuuil o pa3IuYHbIM
pU3HaKaM

14.09

17.09

21.09

https://m.edsoo.ru/UI4Y5CFRV

https://m.edsoo.ru/J4X87ZN212

https://m.edsoo.ru/X8XAE7E2]

ITonsiTHE O CKOPOCTH
XUMHYeCcKor peakuuu. [lonstue
0 TOMOT'E€HHBIX U I€TEPOrE€HHBIX
peakuusx

24.09

https://m.eds0o0.ru/6VLXCYY7N




[TonsiTHE 0 XUMHUYECKOM
paBHOBecuu. DakTOpHI,
BIIMSIOIINE HA CKOPOCTh
XUMUYECKON PEAKLIUU U
IIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

28.09

https://m.edsoo.ru/H4FH7NZNM

10

11

OKHUCIMTENIBHO-
BOCCTAHOBHUTCJIILHBIC peaKI_II/II/I
Teopust 3eKTPOTUTHUSCKOM
nucconualny. CHIbHBIE U
CI1a0bIe IEKTPOJIUTHI

HoHHbIE ypaBHEHHS peakuui

01.10

05.10

08.10

https://m.edsoo0.ru/648V 11026

https://m.edsoo.ru/2KCYCLZ16

https://m.edsoo.ru/VN2SBIN1R

12

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBAHHI B CBETE
npeCcTaBIeHUN 00
ANEKTPOIUTUYECKOMN
JIMCCOIAITH

12.10

https://m.edsoo.ru/SHH81YVXI

13

XUMHUYECKUE CBOMCTBA COJIEHN B
CBETE MpeACTaBlIeHUui 00
ANEKTPOIUTUYECKOMN
JUCCOLMALIUU

15.10

https://m.edsoo.ru/ETD5QTS4G

14

15

ITonsaTHE O THIpONM3E CONEN

O00011eHNe U CUCTEMATU3ALIS
3HAHUN

19.10

22.10

https://m.edsoo.ru/9JFRAVESW

https://m.edsoo.ru/FEEIZRMBG

16

17

[TpakTiueckast paborta Ne 1.
«Pemenne 3xcriepuMeHTaIbHbIX
3a1au»

KonTtponsHnas padora Ne2 o

09.11

12.11

https://m.edsoo.ru/7VXTFHIT4

https://m.edsoo.ru/9RKLZDNUX




18

19

TeMe «IJIEKTPOIUTHISCKAS
auccoruanusa. XuMHUYECKUE
peaKIu B pacTBOpPaX»

OO0m1as XxapakTepucTUKa
rajoreHoB. XMMHYECKHE
CBOMCTBa Ha IIPUMEPE XJI0pa
XnopoBogopoa. CossiHast
KHCJIOTa, XUMHUYCCKHIE CBOMCTBA,
MOJTyuYeHUe, IPUMEHEHHE

16.11

19.11

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuueckast padora Ne 2 o
teMe «lloydenue conssHON
KHUCJIOTBI, U3y4YECHHE €€ CBOMCTBY»

23.11

https://m.edsoo.ru/PVEXIYWEG

21

22

23

24

Boruncnenus o ypaBHEHUAM
XUMUYECKHUX PEAKLUM, ECIIH
OJIMH U3 PEareHTOB JIaH B
U30BITKE

OO11as xapakTepuCcTHKa
anemMeHTOB VIA-rpymnmsl

AnnoTtponHsie MoU(UKAIIMH
cepbl. HaxoxieHue cepsl u €€
COEIMHEHUH B IPUPOJIE.
XUMHUUYECKUE CBOWCTBA CEPBI
CepoBoaopo1, CTpOCHHUE,
buznYecKre 1 XUMUIECKHE
CBOMCTBaA

26.11

30.11

03.12

07.12

https://m.edsoo.ru/4BISHO70F

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8PO

https://m.edsoo.ru/ECGX2B40W

25

Oxkcupl cepol. CepHas KHCIIOTA,
bu3HYecKue 1 XUMHUIECKIE
CBOMCTBA, IPUMEHEHHE

10.12

https://m.edsoo.ru/ULRFLCHH 1




26

XUMHUECKUE peaKIiy, Jexaliue
B OCHOBE ITPOMBIIIJICHHOTO
croco0a MoJly4eHus CepHOn
KUCJIOTBL. XUMUYECKOE
3arps3HEHUE OKPYXKaroIen
CpeZibl COEIMHEHUSIMH CEePBI

14.12

https://m.edsoo.ru/H7FT3NON4

27

28

29

30

Brruncienne MaccoBoit 40
BBIXO0/Ia TPOJIYKTA PEAKLIUU
OO0m1as XxapakTepuCcTUKa
31eMeHTOB VA-rpynnsl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
(buU3HYECKUE M XUMUYICCKHEC
CBOICTBA

AmMMuak, ero pu3ndecKue u
XUMUYECKHE CBOWCTBA,
MOJIyYeHUE U PUMEHEHHE
[Ipaktrueckas padota Ne 3 o

TEMC «HonyquHe aMMHMaKa,
HU3YUCHHUC €TO CBOMCTB»

17.12

21.12

24.12

28.12

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/ WAHRMB976

https://m.edsoo.ru/HZAYESF13

https://m.edsoo.ru/JORP64IF]

31

A3oTHas KHCHIO0TAa, €€
(1)I/I3I/I‘~I€CKI/IG U XUMHNYCCKUC
CBOMCTBa

11.01

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBaHue HUTPATOB U
COJIE aMMOHHS B KQ4ECTBE
MUHEPATBHBIX YIOOpPEHHI.
XUMUYECKOE 3arpsi3HEHNE
OKpYXKaroIlen cpesbl
COEIMHEHUSIMU a30Ta

14.01

https://m.edsoo.ru/SHBKCIQCB

33

®docdop. Oxcua pochopa (V) u

18.01

https://m.eds0o0.ru/GDQJSO3WP




34

35

dbocdopHast KucioTa,
du3nvecKkre 1 XUMHYECKHIE
CBOMCTBA, IIOJIy4CHHUE

Hcnonb3oBanue pocharos B
KaueCTBE MHUHEPATbHBIX
ynoOpeHuil. 3arpsi3HeHHE
IpUPOIHON cpeapl hocharamu
Yrnepon, pacnpocTpaHeHue B
npupoe, Gu3nYecKue u
XUMHUYECKHE CBONCTBA

21.01

25.01

https://m.edsoo.ru/UAZ3HU65V

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcuppl yriaepoaa, ux
(buU3HYECKUE M XUMUYICCKHEC
CBOMCTBA. DKOJIOTHYECKHIE
po0JIEMBbI, CBSI3aHHBIE C
okcuioM yriepona (IV)

28.01

https://m.edsoo.ru/OXQAPGNCF

37

38

39

40

VYroapHasg KUciIoTa U €€ CoJIn

[TpakTtuyeckas padora Ne 4 o
teme "[lonydyeHue yriekucnoro
rasza. KauectBeHHas peaknus Ha
KapOoHaT-HoH"

HepBOHa‘{aJILHLIe MTOHSATHUS 00
OpTraHU4YC€CKUX BCIICCTBAX KAK O
COCIMHCHUAX YTJICpoga

erMHI/Iﬁ 1 €ro COCAMHCHU A

01.02

04.02

08.02

11.02

https://m.edsoo.ru/OHOQHDG6IPA

https://m.edso00.ru/G2HZXQGCS

https://m.eds00.ru/30TIZ109Z

https://m.edsoo.ru/75JXNHOI8

41

[TpakTrueckast paborta Ne 5.
PCHIGHI/Ie BKCHepI/IMeHTa.]'II)HBIX
3a7a4 1o TeMe «Bakuelnine
HEMCTAJUIBI U UX COCIUHCHUS)

15.02

https://m.edsoo.ru/O7ES8DOD7Z




42

43

44

45

46

Kontponbnas pabora Ne3 mo
Teme «BakHeumne HeMeTaulbl U
WX COCIUHEHUS

OO0m1as XxapakTepucTUKa
XUMHYECKHUX IJIEMEHTOB —
MeTaiuioB. MeTamnndeckas CBI3b
1 MCTAaJIJINYCCKas
KpUCTAJUIMYECKas PEIIETKA.
du3ndeckre CBOMCTBA METAJJIOB

XUMHAYECKHE CBOMCTBA
METAJJIOB. DJIEKTPOXUMUYECKU I
A HAIIPSKEHUN METaJIOB

O61mue crnocoObl MOTyYeHUs
MeTanoB. CriiaBel. Berauciaenus
10 YPaBHCHUSM XUMHUYECKUX
peaxiui, ecau OJ1H U3
PEareHTOB COACPKUT MPUMECH

ITonsTue o KOppO31Hu METAJIJIOB

18.02

20.02

25.02

01.03

04.03

https://m.edsoo.ru/S85J9UGH3

https://m.edsoo.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.edso00.ru/G54GDQI2D

https://m.edsoo.ru/4FIGDOWOW

47

48

[Ilenounble METATIIBI

OKCI/II[BI U TUAPOKCHUIBI HATPUA U
Kalaus

11.03

15.03

https://m.edsoo.ru/X1B4BPUW?2

https://m.edsoo.ru/Q4DX0G3U9

49

[IlenouHO3eMeNbHBIC METAJIIBI —
KaJIbIIUA U Mardui

18.03

https://m.edsoo.ru/REOCDY0K6

50

51

Baxneimmme coemmHEHNS
KaJIbIHS

O0001IeHNE U CHCTEMATH3AIINS
3HAHUMN

22.03

25.03

https://m.edsoo.ru/CJIR96CMZA

https://m.eds0o.ru/OSPXGG1BE

52

JKECTKOCTH BOABI U CITOCOOBI €6

05.04

https://m.edsoo.ru/ WFMBFTTTP




53

yCTpaHEeHHs

[IpaxTuueckas padora Ne 6 o
TeMme "JKECTKOCTh BOIBI U
METO/IbI €€ yCTpaHeHus"

08.04

https://m.edsoo.ru/NFIROKB&]J

54

55

56

AJTIOMAHAN

AmMdoTepHbIE CBOMCTBA OKCHIA U

TUAPOKCH A

Keneso

12.04

15.04

19.04

https://m.edso00.ru/9ZJ8RDI1TV

https://m.edsoo.ru/NISKIIOJ5

https://m.edsoo.ru/F20NJR5SR

57

58

Oxkcuipl, THAPOKCHUBI U CONU
xenesa (I1) u sxenesa (11I)

O0600I11IeHNE U CUCTEMATU3AIUS
3HAHUU

22.04

26.04

https://m.edsoo.ru/IRTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

59

[IpakTuueckas padora Ne 7.
Pemenne OKCIICPUMCHTAJIbHBIX
3a1a4 1o Teme «BakHeiime
METaJJIBl U UX COSTMHEHUS

29.04

https://m.edsoo.ru/ZN7G0QSMX

60

61

Brruucnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIUi, eCln
OJINH U3 PEareHTOB JaH B
U30BITKE UITU COJAEPIKUT
npumecu. Berancnenus
MacCOBOM JOJU BEIXOJIa
MPOJIYKTa PeaKluu
O00011eHNEe U CUCTEMATU3ALIS
3HaHUMN

06.05

13.05

https://m.edsoo.ru/AYD2HESIY

https://m.eds0o.ru/BSTOVTKOP

62

KonTponbnas padorta Ne4 o
TeMe «BaxHelnine MeTaisl U
UX COCINHEHUI»

17.05

https://m.edsoo.ru/703C804GN




BCH_IGCTBa H MaTCpurajbl B

63 . 1 20.05 https://m.edsoo.ru/OFI32JMTOQ
[MOBCEAHEBHOM XKU3HU YEI0BEKA
XHUMHYECKOE 3arps3HEHNE

64 . 1 24.05 https://m.eds00.1u/9ANGYEYQI
OKPY’KaIOIIIECH CpeIb
Ponp xumuu B perieHun

65 1 24.05 https://m.eds0o.ru/180Q203Y28
IKOJIOTHYECKUX MPOoOIeM
PesepBHbIil ypok. O0001ICHNE U

66 . 1 24.05 https://m.edsoo.ru/DT1BAS5U4
CUCTEMATH3AaLMs 3HAHUN
PesepBurblii ypok. O00011I€HIE U

67 p yp iH 1 24.05 https://m.edso0.ru/P52TJZNXV
cucreMaru3anus 3HaHuil
PesepBHrlil ypok. O0001IEHIE U

68 p P iH 1 24.05 https://m.edsoo.ru/TMK36TJZG
CUCTEMATH3AaLMs 3HAHUN

OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOT'PAMME

(64)




9 b KJIACC TyxuksH JI1060Bb AlIOTOBHA

KosmuecTBo yacos
Ne HMara DJIeKTpoHHbIe HU(pPOBbIE

Tema ypoka Konrpoabnbie IIpakTuyeckue
n/n Bcero H3y4YeHUus1 oOpa3oBaTeJIbHbIE pecypchl

padoThI padoThI

[lepuoauueckuii 3aK0H.
[lepuoanueckas cucrema
XUMHYECKHX 31eMeHTOoB /1. M.
MenneneeBa

1 02.09 https://m.edsoo.ru/ECRKA9OAY

3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XUMHUYECKUX DJIEMEHTOB 1 07.09 https://m.edsoo.ru/GNJPEROFB

MEPBBIX TPEX MEPHOJIOB

Knaccudukanus u
3 HOMEHKJIaTypa HEOPraHU4eCKuX 1 09.09 https://m.edsoo.ru/WTO1WRA2Q

BCIICCTB

Buaer XuMHU4eCKO# CBSI3U U THUITBI
4 A ° 1 14.09 https://m.edsoo.ru/U4YSCFRV
KPUCTAJUTMYECKUX PEHIETOK

Konrtponsnas padora Nel mo
teMme «IloBTOpEeHue n

5 . 1 1 16.09 https://m.eds00.1u/J4X8ZN212
yriy0JieHne 3HaHUH OCHOBHBIX

pa3znenoB Kypca 8 Kiaccay

Knaccudukanus XuMHuecKux
6 pEeaKUUi 10 pa3InYHbIM 1 21.09 https://m.edsoo.ru/X8XAE7E2]

IMpU3HaAKaM

ITonsiTHE O CKOPOCTH

XUMHUYECKOH peakimu. [loasgTHE
peakl 1 23.09 https://m.edsoo.ru/6 VLXCYY7N

O TOMOTI'CHHBIX U I'€TCPOTrCHHBIX
pCaKknusax




[TonsiTHE 0 XUMHUYECKOM
paBHOBecuu. DakTOpHI,
BIIMSIOIINE HA CKOPOCTh
XUMUYECKON PEAKLIUU U
IIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

28.09

https://m.edsoo.ru/H4FH7NZNM

10

11

OKHUCIIUTENBHO-
BOCCTAHOBUTCJILHBIC peaKI_II/II/I

Teopust >MEeKTPOTUTHUECKOM
nuccounanuu. CUibHbIE U
CJ1a0bIe ANEKTPOJIUTHI

HoHHbIE ypaBHEHHS peakuui

30.09

05.10

07.10

https://m.edsoo0.ru/648V 11026

https://m.edsoo.ru/2KCYCLZ16

https://m.edsoo.ru/VN2SBIN1R

12

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBAHHI B CBETE
npeCcTaBIeHUN 00
ANEKTPOIUTUYECKOMN
JIMCCOIAITH

12.10

https://m.edsoo.ru/SHH81YVXI

13

XUMHUYECKUE CBOMCTBA COJIEHN B
CBETE MpeACTaBlIeHUui 00
ANEKTPOIUTUYECKOMN
JUCCOLMALIUU

14.10

https://m.edsoo.ru/ETD5QTS4G

14

15

ITonsaTHE O THIpONM3E CONEN

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

19.10

21.10

https://m.edsoo.ru/9JFRAVESW

https://m.edsoo.ru/FEEIZRMBG

16

17

[TpakTiueckast paborta Ne 1.
«Pemenne 3xcriepuMeHTaIbHbIX
3a1au»

KonTtponsHnas padora Ne2 o

09.11

11.11

https://m.edsoo.ru/7VXTFHIT4

https://m.edsoo.ru/9RKLZDNUX




18

19

TeMe «IJIEKTPOIUTHISCKAS
auccoruanusa. XuMHUYECKUE
peaKIu B pacTBOpPaX»

OO0m1as XxapakTepucTUKa
rajoreHoB. XMMHYECKHE
CBOMCTBa Ha IIpUMEPE XJI0pa
XnopoBogopoa. CossiHast
KHCJIOTa, XUMHUYCCKHIE CBOMCTBA,
MOJTyuYeHUe, IPUMEHEHHE

16.11

18.11

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuueckast padora Ne 2 o
teMe «lloydenue conssHON
KHUCJIOTBI, U3y4YECHHE €€ CBOMCTBY»

23.11

https://m.edsoo.ru/PVEXIYWEG

21

22

23

24

Boruncnenus o ypaBHEHUAM
XUMUYECKHUX PEAKLUM, ECIIH
OJIMH U3 PEareHTOB JIaH B
U30BITKE

OO11as xapakTepuCcTHKa
anemMeHTOB VIA-rpymnmsl

AnnoTtponHsie MoU(UKAIIMH
cepbl. HaxoxieHue cepsl u €€
COEIMHEHUH B IPUPOJIE.
XUMHUUYECKUE CBOWCTBA CEPBI
CepoBoaopo1, CTpOCHHUE,
buznYecKre 1 XUMUIECKHE
CBOMCTBaA

25.11

30.11

02.12

07.12

https://m.edsoo.ru/4BISHO70F

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8PO

https://m.edsoo.ru/ECGX2B40W

25

Oxkcupl cepol. CepHas KHCIIOTA,
bu3HYecKue 1 XUMHUIECKIE
CBOMCTBA, IPUMEHEHHE

09.12

https://m.edsoo.ru/ULRFLCHH 1




26

XUMHUECKUE peaKIiy, Jexaliue
B OCHOBE ITPOMBIIIJICHHOTO
croco0a MoJly4eHus CepHOn
KUCJIOTBL. XUMUYECKOE
3arps3HEHUE OKPYXKaroIen
CpeZibl COEIMHEHUSIMH CEePBI

14.12

https://m.edsoo.ru/H7FT3NON4

27

28

29

30

Brruncienne MaccoBoit 40
BBIXO0/Ia TPOJIYKTA PEAKLIUU
OO01mas xapakTepucTHKa
31eMeHTOB VA-rpynnsl. A30T,
pacmnpocTpaHeHHUE B PUPOJIE,
(buU3HYECKUE M XUMUYICCKHEC
CBOMCTBA

AMMHuak, ero pusnueckue u
XUMHYECKHE CBOICTBA,
MOJIyYeHUE U PUMEHEHHE
[Ipaktrueckas padota Ne 3 o
teme «llonyuenne ammuaka,
W3yYEHUE €ETO CBOWCTB)

16.12

21.12

23.12

28.12

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/ WAHRMB976

https://m.edsoo.ru/HZAYESF13

https://m.edsoo.ru/JORP64IF]

31

A3oTHas KHCHIO0TAa, €€
(1)I/I3I/I‘~I€CKI/IG U XUMHNYCCKUC
CBOMCTBa

30.12

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBaHue HUTPATOB U
COJIE aMMOHHS B KQ4ECTBE
MUHEPATBHBIX YIOOpPEHHI.
XUMUYECKOE 3arpsi3HEHNE
OKpYXKaroIlen cpesbl
COEIMHEHUSIMU a30Ta

11.01

https://m.edsoo.ru/SHBKCIQCB

33

®docdop. Oxcua pochopa (V) u

13.01

https://m.eds0o0.ru/GDQJSO3WP




34

35

dbocdopHast KucioTa,
du3nvecKkre 1 XUMHYECKHIE
CBOMCTBA, IIOJIy4CHHUE

Hcnonb3oBanue pocharos B
KaueCTBE MHUHEPATbHBIX
ynoOpeHuil. 3arpsi3HeHHE
IpUPOIHON cpeapl hocharamu
Yrnepon, pacnpocTpaHeHue B
npupoe, Gu3nYecKue u
XUMHUYECKHE CBONCTBA

18.01

20.01

https://m.edsoo.ru/UAZ3HU65V

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcuppl yriaepoaa, ux
(buU3HYECKUE M XUMUYICCKHEC
CBOMCTBA. DKOJIOTHYECKHIE
po0JIEMBbI, CBSI3aHHBIE C
okcuioM yriepona (IV)

25.01

https://m.edsoo.ru/OXQAPGNCF

37

38

39

40

VYroapHasg KUciIoTa U €€ CoJIn

[TpakTtuyeckas padora Ne 4 o
teme "[lonydyeHue yriekucnoro
rasza. KauectBeHHas peaknus Ha
KapOoHaT-HoH"

HepBOHa‘{aJILHLIe MTOHSATHUS 00
OpTraHU4YC€CKUX BCIICCTBAX KAK O
COCIMHCHUAX YTJICpoga

erMHI/Iﬁ 1 €ro COCAMHCHU A

27.01

01.02

03.02

08.02

https://m.edsoo.ru/OHOQHDG6IPA

https://m.edso00.ru/G2HZXQGCS

https://m.eds00.ru/30TIZ109Z

https://m.edsoo.ru/75JXNHOI8

41

[TpakTrueckast paborta Ne 5.
PCHIGHI/Ie BKCHepI/IMeHTa.]'II)HBIX
3a7a4 1o TeMe «Bakuelnine
HEMCTAJUIBI U UX COCIUHCHUS)

10.02

https://m.edsoo.ru/O7ES8DOD7Z




42

43

44

45

46

Kontponbnas pabora Ne3 mo
Teme «BakHeumne HeMeTaulbl U
WX COCIUHEHUS

OO0m1as XxapakTepucTUKa
XUMHYECKHUX IJIEMEHTOB —
MeTaiuioB. MeTamnndeckas CBI3b
1 MCTAaJIJINYCCKas
KpUCTAJUIMYECKas PEIIETKA.
du3ndeckre CBOMCTBA METAJJIOB

XUMHAYECKHE CBOMCTBA
METAJJIOB. DJIEKTPOXUMUYECKU I
A HAIIPSKEHUN METaJIOB

O61mue crocoObl MOTyYeHUs
MeTanoB. CriiaBel. Berauciaenus
10 YPaBHCHUSM XUMHUYECKUX
peaxiui, ecau OJ1H U3
PEareHTOB COACPKUT MPUMECH

ITonsTue o KOppO31Hu METAJIJIOB

15.02

17.02

20.02

24.02

01.03

https://m.edsoo.ru/S85J9UGH3

https://m.edsoo.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.edso00.ru/G54GDQI2D

https://m.edsoo.ru/4FIGDOWOW

47

48

[Ilenounble METATIIBI

OKCI/II[BI U TUAPOKCHUIBI HATPUA U
Kalaus

03.03

10.03

https://m.edsoo.ru/X1B4BPUW?2

https://m.edsoo.ru/Q4DX0G3U9

49

[IlenouHO3eMeNbHBIC METAJIIBI —
KaJIbIIUA U Mardui

15.03

https://m.edsoo.ru/REOCDY0K6

50

51

Baxneimmme coemmHEHNS
KaJIbIHS

O0001IeHNE U CHCTEMATH3AIINS
3HAHUMN

17.03

22.03

https://m.edsoo.ru/CJIR96CMZA

https://m.eds0o.ru/OSPXGG1BE

52

JKECTKOCTH BOABI U CITOCOOBI €6

24.03

https://m.edsoo.ru/ WFMBFTTTP




53

yCTpaHEeHHs

[IpaxTuueckas padora Ne 6 o
TeMme "JKECTKOCTh BOIBI U
METO/IbI €€ yCTpaHeHus"

05.04

https://m.edsoo.ru/NFIROKB&]J

54

55

56

AJTIOMAHAN

AmMdoTepHbIE CBOMCTBA OKCHIA U

TUAPOKCH A

Keneso

07.04

12.04

14.04

https://m.edso00.ru/9ZJ8RDI1TV

https://m.edsoo.ru/NISKIIOJ5

https://m.edsoo.ru/F20NJR5SR

57

58

Oxkcuipl, THAPOKCHUBI U CONU
xenesa (I1) u sxenesa (11I)

O0600I11IeHNE U CUCTEMATU3AIUS
3HAHUU

19.04

21.04

https://m.edsoo.ru/IRTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

59

[IpakTuueckas padora Ne 7.
Pemenne OKCIICPUMCHTAJIbHBIX
3a1a4 1o Teme «BakHeiime
METaJJIBl U UX COSTMHEHUS

26.04

https://m.edsoo.ru/ZN7G0QSMX

60

61

Brruucnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIUi, eCln
OJINH U3 PEareHTOB JaH B
U30BITKE UITU COJAEPIKUT
npumecu. Berancnenus
MacCOBOM JOJU BEIXOJIa
MPOJIYKTa PeaKluu
O00011eHNEe U CUCTEMATU3ALIS
3HaHUMN

28.04

05.05

https://m.edsoo.ru/AYD2HESIY

https://m.eds0o.ru/BSTOVTKOP

62

KonTponbnas padorta Ne4 o
TeMe «BaxHelnine MeTaisl U
UX COCINHEHUI»

12.05

https://m.edsoo.ru/703C804GN




BCH_IGCTBa H MaTCpurajbl B

63 . 1 17.05 https://m.edsoo.ru/OFI32JMTOQ
[MOBCEAHEBHOM XKU3HU YEI0BEKA
XHUMHYECKOE 3arps3HEHNE

64 . 1 19.05 https://m.eds00.1u/9ANGYEYQI
OKPY’KaIOIIIECH CpeIb
Ponp xumuu B perieHun

65 1 24.05 https://m.eds0o.ru/180Q203Y28
IKOJIOTHYECKUX MPOoOIeM
PesepBHbIil ypok. O0001ICHNE U

66 . 1 24.05 https://m.edsoo.ru/DT1BAS5U4
CUCTEMATH3AaLMs 3HAHUN
PesepBurblii ypok. O00011I€HIE U

67 p yp iH 1 26.05 https://m.edso0.ru/P52TJZNXV
cucreMaru3anus 3HaHuil
PesepBHrlil ypok. O0001IEHIE U

68 p P iH 1 26.05 https://m.edsoo.ru/TMK36TJZG
CUCTEMATH3AaLMs 3HAHUN

OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOT'PAMME

(66)




9 B KJIACC TyxuksH JI1060Bb AlIOTOBHA

Ne
n/n

Tema ypoka

[lepuoauueckuii 3aK0H.
[lepuoanueckas cucrema
XUMHYECKHX 31eMeHTOoB /1. M.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHYECKHX DJIECMECHTOB
MEePBBIX TPEX MEPHUOJIOB

KoaudecTBO 9acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTnyeckue
padoThI

Jara
H3YYeHH S

03.09

07.09

DJIeKTpoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIATypa HEOPTaHUIECKUX
BEILIECTB

10.09

https://m.edsoo.ru/WTOIWRA2Q

Bunpsl XuMu4uecKoil CBSA3U U THIIEI
KPUCTAJUIMYECKUX PELIETOK

Konrtponsnas padora Nel mo
teMme «IloBTOpEeHue n
yri1yOJieHre 3HaHUH OCHOBHBIX
pa3znenoB Kypca 8 kiaccay
Knaccugukarus Xumuueckux
peaxkuil o pa3IMYHbIM
pU3HaKaM

14.09

17.09

21.09

https://m.edsoo.ru/UI4Y5CFRV

https://m.edsoo.ru/J4X87ZN212

https://m.edsoo.ru/X8XAE7E2]

ITonsiTHE O CKOPOCTH
xuMuueckon peakuud. [lonsarne
0 TOMOT'E€HHBIX U I€TEPOrE€HHBIX
peakuusx

24.09

https://m.eds0o0.ru/6VLXCYY7N




[TonsiTHE 0 XUMHUYECKOM
paBHOBecuu. DakTOpHI,
BIIMSIOIINE HA CKOPOCTh
XUMUYECKON PEAKLIUU U
IIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

28.09

https://m.edsoo.ru/H4FH7NZNM

10

11

OKHUCIMTENIBHO-
BOCCTAHOBHUTCJIILHBIC peaKI_II/II/I
Teopus 3JeKTPOTUTHUCCKON
nucconualny. CHIbHBIE U
CI1a0bIe IEKTPOJIUTHI

HoHHbIE ypaBHEHHS peakuui

01.10

05.10

08.10

https://m.edsoo0.ru/648V 11026

https://m.edsoo.ru/2KCYCLZ16

https://m.edsoo.ru/VN2SBIN1R

12

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBAHHI B CBETE
npeCcTaBIeHUN 00
ANEKTPOIUTUYECKOMN
JIMCCOIAITH

12.10

https://m.edsoo.ru/SHH81YVXI

13

XUMHUYECKUE CBOMCTBA COJIEHN B
CBETE MpeACTaBlIeHUui 00
ANEKTPOIUTUYECKOMN
JUCCOLMALIUU

15.10

https://m.edsoo.ru/ETD5QTS4G

14

15

ITonsaTHE O THIpONM3E CONEN

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

19.10

22.10

https://m.edsoo.ru/9JFRAVESW

https://m.edsoo.ru/FEEIZRMBG

16

17

[TpakTiueckast paborta Ne 1.
«Pemenne 3xcriepuMeHTaIbHbIX
3a1au»

KonTtponsHnas padora Ne2 o

09.11

12.11

https://m.edsoo.ru/7VXTFHIT4

https://m.edsoo.ru/9RKLZDNUX




18

19

TeMe «IJIEKTPOIUTHISCKAS
auccoruanusa. XuMHUYECKUE
peaKIu B pacTBOpPaX»

OO0m1as XxapakTepucTUKa
rajoreHoB. XMMHYECKHE
CBOMCTBa Ha IIpUMEPE XJI0pa
XnopoBogopoa. CossiHast
KHCJIOTa, XUMHUYCCKHIE CBOMCTBA,
MOJTyuYeHUe, IPUMEHEHHE

16.11

19.11

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuueckast padora Ne 2 o
teMe «lloydenue conssHON
KHUCJIOTBI, U3y4YECHHE €€ CBOMCTBY»

23.11

https://m.edsoo.ru/PVEXIYWEG

21

22

23

24

Boruncnenus o ypaBHEHUAM
XUMUYECKHUX PEAKLUM, ECIIH
OJIMH U3 PEareHTOB JIaH B
U30BITKE

OO11as xapakTepuCcTHKa
anemMeHTOB VIA-rpymnmsl

AnnoTtponHsie MoU(UKAIIMH
cepbl. HaxoxieHue cepsl u €€
COEIMHEHUH B IPUPOJIE.
XUMHUUYECKUE CBOWCTBA CEPBI
CepoBoaopo1, CTpOCHHUE,
buznYecKre 1 XUMUIECKHE
CBOMCTBaA

26.11

30.11

03.12

07.12

https://m.edsoo.ru/4BISHO70F

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8PO

https://m.edsoo.ru/ECGX2B40W

25

Oxkcupl cepol. CepHas KHCIIOTA,
bu3HYecKue 1 XUMHUIECKIE
CBOMCTBA, IPUMEHEHHE

10.12

https://m.edsoo.ru/ULRFLCHH 1




26

XUMHUECKUE peaKIiy, Jexaliue
B OCHOBE ITPOMBIIIJICHHOTO
croco0a MoJly4eHus CepHOn
KUCJIOTBL. XUMUYECKOE
3arps3HEHUE OKPYXKaroIen
CpeZibl COEIMHEHUSIMH CEePBI

14.12

https://m.edsoo.ru/H7FT3NON4

27

28

29

30

Brruncienne MaccoBoit 40
BBIXO0/Ia TPOJIYKTA PEAKLIUU
OO0m1as XxapakTepuCcTUKa
31eMeHTOB VA-rpynnsl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
(buU3HYECKUE M XUMUYICCKHEC
CBOICTBA

AmMMuak, ero pu3ndecKue u
XUMUYECKHE CBOWCTBA,
MOJIyYeHUE U PUMEHEHHE
[Ipaktrueckas padota Ne 3 o

TEMC «HonyquHe aMMHMaKa,
HU3YUCHHUC €TO CBOMCTB»

17.12

21.12

24.12

28.12

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/ WAHRMB976

https://m.edsoo.ru/HZAYESF13

https://m.edsoo.ru/JORP64IF]

31

A3oTHas KHCHIO0TAa, €€
(1)I/I3I/I‘~I€CKI/IG U XUMHNYCCKUC
CBOMCTBa

11.01

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBaHue HUTPATOB U
COJIE aMMOHHS B KQ4ECTBE
MUHEPATBHBIX YIOOpPEHHI.
XUMUYECKOE 3arpsi3HEHNE
OKpYXKaroIlen cpesbl
COEIMHEHUSIMU a30Ta

14.01

https://m.edsoo.ru/SHBKCIQCB

33

®docdop. Oxcua pochopa (V) u

18.01

https://m.eds0o0.ru/GDQJSO3WP




34

35

dbocdopHast KucioTa,
du3nvecKkre 1 XUMHYECKHIE
CBOMCTBA, IIOJIy4CHHUE

Hcnonb3oBanue pocharos B
KaueCTBE MHUHEPATbHBIX
ynoOpeHuil. 3arpsi3HeHHE
IpUPOIHON cpeapl hocharamu
Yrnepon, pacnpocTpaHeHue B
npupoe, Gu3nYecKue u
XUMHUYECKHE CBONCTBA

21.01

25.01

https://m.edsoo.ru/UAZ3HU65V

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcuppl yriaepoaa, ux
(buU3HYECKUE M XUMUYICCKHEC
CBOMCTBA. DKOJIOTHYECKHIE
po0JIEMBbI, CBSI3aHHBIE C
okcuioM yriepona (IV)

28.01

https://m.edsoo.ru/OXQAPGNCF

37

38

39

40

VYroapHasg KUciIoTa U €€ CoJIn

[TpakTtuyeckas padora Ne 4 o
teme "[lonydyeHue yriekucnoro
rasza. KauectBeHHas peaknus Ha
KapOoHaT-HoH"

HepBOHa‘{aJILHLIe MTOHSATHUS 00
OpTraHU4YC€CKUX BCIICCTBAX KAK O
COCIMHCHUAX YTJICpoga

erMHI/Iﬁ 1 €ro COCAMHCHU A

01.02

04.02

08.02

11.02

https://m.edsoo.ru/OHOQHDG6IPA

https://m.edso00.ru/G2HZXQGCS

https://m.eds00.ru/30TIZ109Z

https://m.edsoo.ru/75JXNHOI8

41

[TpakTrueckast paborta Ne 5.
PCHIGHI/Ie BKCHepI/IMeHTa.]'II)HBIX
3a7a4 1o TeMe «Bakuelnine
HEMCTAJUIBI U UX COCIUHCHUS)

15.02

https://m.edsoo.ru/O7ES8DOD7Z




42

43

44

45

46

Kontponbnas pabora Ne3 mo
Teme «BakHeumne HeMeTaulbl U
WX COCIUHEHUS

OO0m1as XxapakTepucTUKa
XUMHYECKHUX IJIEMEHTOB —
MeTaiuioB. MeTamnndeckas CBI3b
1 MCTAaJIJINYCCKas
KpUCTAJUIMYECKas PEIIETKA.
du3ndeckre CBOMCTBA METAJJIOB

XUMHAYECKHE CBOMCTBA
METAJJIOB. DJIEKTPOXUMUYECKU I
A HAIIPSKEHUN METaJIOB

O61mue crocoObl MOTyYeHUs
MeTanoB. CriiaBel. Berauciaenus
10 YPaBHCHUSM XUMHUYECKUX
peaxiui, ecau OJ1H U3
PEareHTOB COACPKUT MPUMECH

ITonsTue o KOppO31Hu METAJIJIOB

18.02

20.02

25.02

01.03

04.03

https://m.edsoo.ru/S85J9UGH3

https://m.edsoo.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.edso00.ru/G54GDQI2D

https://m.edsoo.ru/4FIGDOWOW

47

48

[Ilenounble METATIIBI

OKCI/II[BI U TUAPOKCHUIBI HATPUA U
Kalaus

11.03

15.03

https://m.edsoo.ru/X1B4BPUW?2

https://m.edsoo.ru/Q4DX0G3U9

49

[IlenouHO3eMeNbHBIC METAJIIBI —
KaJIbIIUA U Mardui

18.03

https://m.edsoo.ru/REOCDY0K6

50

51

Baxneimmme coemmHEHNS
KaJIbIHS

O0001IeHNE U CHCTEMATH3AIINS
3HAHUMN

22.03

25.03

https://m.edsoo.ru/CJIR96CMZA

https://m.eds0o.ru/OSPXGG1BE

52

JKECTKOCTH BOABI U CITOCOOBI €6

05.04

https://m.edsoo.ru/ WFMBFTTTP




53

yCTpaHEeHHs

[IpaxTuueckas padora Ne 6 o
TeMme "JKECTKOCTh BOIBI U
METO/IbI €€ yCTpaHeHus"

08.04

https://m.edsoo.ru/NFIROKB&]J

54

55

56

AJTIOMAHAN

AmMdoTepHbIE CBOMCTBA OKCHIA U

TUAPOKCH A

Keneso

12.04

15.04

19.04

https://m.edso00.ru/9ZJ8RDI1TV

https://m.edsoo.ru/NISKIIOJ5

https://m.edsoo.ru/F20NJR5SR

57

58

Oxkcuipl, THAPOKCHUBI U CONU
xenesa (I1) u sxenesa (11I)

O0600I11IeHNE U CUCTEMATU3AIUS
3HAHUU

22.04

26.04

https://m.edsoo.ru/IRTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

59

[IpakTuueckas padora Ne 7.
Pemenne OKCIICPUMCHTAJIbHBIX
3a1a4 1o Teme «BakHeiime
METaJJIBl U UX COSTMHEHUS

29.04

https://m.edsoo.ru/ZN7G0QSMX

60

61

Brruucnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIUi, eCln
OJINH U3 PEareHTOB JaH B
U30BITKE UITU COJAEPIKUT
npumecu. Berancnenus
MacCOBOM JOJU BEIXOJIa
MPOJIYKTa PeaKluu
O00011eHNEe U CUCTEMATU3ALIS
3HaHUMN

06.05

13.05

https://m.edsoo.ru/AYD2HESIY

https://m.eds0o.ru/BSTOVTKOP

62

KonTponbnas padorta Ne4 o
TeMe «BaxHelnine MeTaisl U
UX COCINHEHUI»

17.05

https://m.edsoo.ru/703C804GN




BCH_IGCTBa H MaTCpurajbl B

63 . 1 20.05 https://m.edsoo.ru/OFI32JMTOQ
[MOBCEAHEBHOM XKU3HU YEI0BEKA
XHUMHYECKOE 3arps3HEHNE

64 . 1 24.05 https://m.eds00.1u/9ANGYEYQI
OKPY’KaIOIIIECH CpeIb
Ponp xumuu B perieHun

65 1 24.05 https://m.eds0o.ru/180Q203Y28
IKOJIOTHYECKUX MPOoOIeM
PesepBHbIil ypok. O0001ICHNE U

66 . 1 24.05 https://m.edsoo.ru/DT1BAS5U4
CUCTEMATH3AaLMs 3HAHUN
PesepBurblii ypok. O00011I€HIE U

67 p yp iH 1 24.05 https://m.edso0.ru/P52TJZNXV
cucreMaru3anus 3HaHuil
PesepBHrlil ypok. O0001IEHIE U

68 p P iH 1 24.05 https://m.edsoo.ru/TMK36TJZG
CUCTEMATH3AaLMs 3HAHUN

OBILIEE KOJIMYECTBO HACOB I10 68
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9T KJIACC Xaraamamxuaa Hanexaa OBanecoBHa

Ne
n/n

Tema ypoka

[lepuoanueckuii 3aK0H.
[lepuoauueckas cucrema
XUMHYECKHX d1eMeHTOoB /1. M.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHYECKHX DJICMECHTOB
MEePBBIX TPEX MEPHUOJIOB

KoaudecTBO 9acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTnyeckue
padoThI

Jara
H3Y4YeHH S

02.09

03.09

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIATypa HEOPTaHUIECKUX
BEILIECTB

09.09

https://m.edsoo.ru/WTOIWRA2Q

Bunnsl XuMu4uecKoil CBSA3U U THIIEI
KPUCTAJUIMYECKUX PELIETOK

Konrtponsnas padora Nel mo
Tteme «IloBTOpEeHue n
yri1yOJieHre 3HaHUH OCHOBHBIX
pa3znenoB Kypca 8 kiaccay
Knaccudukanus xumudeckux
peaxkiuii Mo pa3IuuHbIM
IpU3HaAKaM

10.09

16.09

17.09

https://m.edsoo.ru/UI4Y5CFRV

https://m.edsoo.ru/J4X87ZN212

https://m.edsoo.ru/X8XAE7E2]

ITonsiTHE O CKOPOCTH
XUMHYeCKor peakuuu. [lonstue
0 TOMOT'E€HHBIX U I€TEPOrE€HHBIX

23.09

https://m.edso0o0.ru/6VLXCYY7N




p€aKknusax

IToHATHE 0 XUMHUUECKOM
paBHOBecHuU. DAKTOPHI,
BIIUSIIOIIIME HA CKOPOCTh
XUMHYECKON peaKIuu U
MTOJIOKEHHE XMMHYSCKOT0
paBHOBECHS

OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

24.09

30.09

https://m.edsoo.ru/H4FH7NZNM

https://m.edsoo.ru/648V 11026

10

Teopust 2NEKTPOITUTHYECKON
nuccouuanuu. CunbHbIE U
ci1a0bl€ AIEKTPOJIUTHI

01.10

https://m.edsoo0.ru/2KCYCLZ16

11

12

13

14

HoHHbIE ypaBHEHHS peakui

XHUMHUYECKHE CBOMCTBA KMCIIOT U
OCHOBaHHH B CBETE
MpeJICTaBICHHUH 00
AJIEKTPOJIUTUYECKON
JMCCOIAITH

XHUMHYECKHE CBOMCTBA COJIeH B
CBETE MpeACTaBIeHU 00
AJIEKTPOJIUTUYECKON
JHUccoLalu

ITonsiTue o ruapoIU3€E coJien

07.10

08.10

14.10

15.10

https://m.edsoo.ru/VN2SBINI1R

https://m.edsoo.ru/SHH81YVXI

https://m.edsoo.ru/ETD5QTS4G

https://m.edsoo.ru/9JFRAVESW

15

16

KonTponbnas padorta Ne2 o
TeMe «JIEKTPOTUTHYECKAS
nucconranys. XuMu4ecKue
peaKIu B pacTBOpax»

[IpaxkTuueckas padora Ne 1.

21.10

22.10

https://m.edsoo.ru/FEEIZRMBG

https://m.edsoo.ru/7VXTFHIT4




17

«Pemmenune sKcriepuMeHTaIbHbIX
3a7a9»
O000111eHNE U CUCTEMATU3 AL
3HAHWI

05.11

https://m.edsoo.ru/9RKLZDNUX

18

OO0mrast xapaKTepUCTHKA
rajoreHoB. XuMHUYECKHE
CBOICTBa Ha MPUMEPE XJIOpa

11.11

https://m.edsoo.ru/NNYKYZF12

19

20

21

22

XmopoBogopoa. CossiHast
KHCJI0Ta, XUMHNYCCKHUEC CBOﬁCTBa,
MMOJIYy4CHHEC, IPUMCHCHUC

[TpakTiueckast pabota Ne 2 o
teme «llonydyenue consHoit
KHCJIOTBI, U3y4eHUE €€ CBONCTBY»

Beruunciienus mo ypaBHEHUsIM
XUMHUYECKHX PEAKIIMH, eCIIN
OJIMH U3 PeareHTOB JaH B
HN30BITKE

OO61as xapakTepucTUKa
aneMeHTOB VIA-rpynmsl

12.11

18.11

19.11

25.11

https://m.edsoo.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG

https://m.edsoo.ru/4BISHO70F

https://m.edsoo.ru/VNGMWKERSEP

23

AmoTponHsle MoU(UKaLIMK
cepbl. Haxoxnenue cepsl 1 €€
COCIMHEHUH B IPUPOJIE.
XHUMHUYECKUE CBOMCTBA CEPBI

26.11

https://m.edsoo.ru/CX10EU8PO

24

25

CepoBo10po1, CTPOEHHE,
q)HSquCKl/Ie U XUMHUYCCKHUEC
CBOICTBA

OKCI/II[BI CCPHI. CCpHaﬂ KHUCJ0Ta,
(I)I/I3I/I‘{CCKI/IC 1N XUMHUYCCKHEC

02.12

03.12

https://m.edsoo.rt/ECGX2B40W

https://m.edsoo.ru/ULRFLCHH1




26

27

CBOﬁCTBa, IIPUMCHCHHUEC

XUMHUYECKHUE pcaKknuy, JCxKamue

B OCHOBE IIPOMBIIIJICHHOT'O
crocoba Moyiy4eHus CepHon
KHUCIIOTBI. XUMUYECKOE
3arpsi3HEHUE OKPY Karolei
Cpelbl COeIMHEHUSIMU CEPbI

Brrunciaenue maccoBoit JOJIN
BbIXOJa IMPOAYKTA pCAKIIUU

09.12

10.12

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

28

OO61as xapakTepucTUKa
aneMeHToB VA-rpynmsl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
¢bu3nyeckrue 1 XUMHUYECKHE
CBOMCTBa

16.12

https://m.edsoo.ru/WAHRMB976

29

AMMHaK, ero pu3nvecKue u
XUMHYECKHE CBOMCTBA,
NOJTy9YEeHUE U TPUMEHEHHE

17.12

https://m.edsoo.ru/HZAYESF13

30

31

32

[IpakTuueckas padbora Ne 3 o
teMe «llomydenne ammuaka,
U3Y4YEHUE €r0 CBOMCTBY»

A3OoTHas KHCIO0Ta, €€
buznyecKre 1 XUMUYECKHE
CBOMCTBaA

Hcnons3oBanue HUTPATOB U
CoJIeld aMMOHUS B KQYECTBE
MUHEPATBHBIX YIOOPCHHIA.
XUMHUYECKOE 3arps3HEHNE
OKPY Aol cpebl
COEIMHEHUSIMU a30Ta

23.12

24.12

30.12

https://m.edsoo.ru/JORP64IF]

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/SHBKCIQCB




33

34

35

36

37

®docdop. Oxcua pochopa (V) u
docdopHas kuciora,
¢du3nveckrne 1 XUMHYECKHE
CBOMCTBA, IIOJIy4CHHUE

Hcnonb3oBanue pocdaros B
KaueCTBE MUHEPATbHBIX
yno0peHui. 3arpsi3HeHne
IPUPOIHON cpeanl hocharamu
Yrnepon, pacpocTpaHeHue B
npupoe, Gu3nYecKue u
XUMHUYECKHE CBONCTBA
Oxkcuppl yriaepoaa, ux
buznyecKkue 1 XUMUYECKHE
CBOMCTBA. DKOJIOTMYECKHUE
po0OJIeMbl, CBSI3aHHBIE C
okcuoM yrieposa (IV)

VYroapHasg KUCI0oTa U €€ COJIn

13.01

14.01

20.01

21.01

27.01

https://m.edsoo.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3HU65V

https://m.edsoo.ru/DWOM6SUUL

https://m.edsoo.ru/OXQAPGNCF

https://m.edsoo.ru/OHOQHDG6IPA

38

[IpakTuueckas padbora Ne 4 o
teme "[lonydyeHue yriekucnoro
ra3za. KauectBeHHas peaknus Ha
KapOoHaT-1oH"

28.01

https://m.edso00.ru/G2HZXQGCS

39

40

[TepBoHavanbHbIe MOHATHS 00
OpPTraHWYECKUX BEIECTBAX KaK O
COCTMHEHUSX YTIIepo1a

erMHI/Iﬁ 1 €ro COCAMHCHU A

03.02

04.02

https://m.eds00.ru/30TIZ109Z

https://m.edsoo.ru/75JXNHOI8

41

[TpakTrueckast paborta Ne 5.
PemeHHe 3KCHepI/IMeHTa.]'II>HBIX
3a7a4 mo teMe «BakHelmume

10.02

https://m.edsoo.ru/O7ES8DOD7Z




42

HEMCTAJIJIBI U UX COCAUHCHU S

KontponpsHas padora Ne3 mo
TeMe «Baxuelnine HeMeTauibl U
UX COCIUHEHU

11.02

https://m.edsoo.ru/S85J9UGH?3

43

OO0mrast xapaKTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB —
MeTajuIoB. Metajunyeckas CBs3b
¥ METaJUTNYeCKast
KpUCTAITMYECKask PeIIeTKa.
duznyecKkre CBOWCTBA METAIIIOB

17.02

https://m.edsoo.ru/XK1GYPCO1

44

XHUMHYECKUE CBOMCTBA
METAJIJIOB. DJIEKTPOXUMUYECKHIM
psi HaNpsDKEHUH METallIoB

18.02

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mme crocoObl MoTydeHHs
MetajuioB. CiutaBel. Beraucienus
10 YPaBHCHUAM XUMHUYCCKUX
pEaKUHnii, €CII OJIUH U3
pPEareHTOB COJIEPKHUT IIPUMECH

24.02

https://m.edsoo.ru/G54GDQI2D

46
47

IlonsTre o KOppO31Hu MECTAJIJIOB

[Ienounbie METAIIBI

25.02
03.03

https://m.edsoo0.ru/4FIGDOWOW
https://m.edsoo.ru/X1B4BPUW?2

48

49

50

OKCI/I}II)I N TUAPOKCUABI HATPUA U
Kajaus

[Ienoyno3eMeIbHBIE METAIIBI —
KaJIBIIMA 1 MarHuit

Baxueiimnme coequHeHUA
KaJIbIUS

04.03

10.03

11.03

https://m.edsoo.ru/Q4DX0G3U9

https://m.edsoo.ru/REOCDYO0K6

https://m.edsoo.ru/CIRO96CMZA

51

O00011eHNe U CUCTEMATU3ALIS
3HAHUN

17.03

https://m.eds00.ru/OSPXGGI1BE




52

53

JKEcTKoCTh BOIBI U CIIOCOOEI €6
YCTpaHEHUS

[TpakTrueckas padora Ne 6 mo
TeMme "JKECTKOCTh BOIBI U
METO/IbI €€ yCTpaHeHus "

18.03

24.03

https://m.edsoo.ru/ WEMBFTTTP

https://m.edsoo.ru/NF1IROKB&J

54

55

56

AJTIOMAHAN

AmMdoTepHbIE CBOMCTBA OKCHIA U

TUAPOKCHIA

Keneso

25.03

07.04

08.04

https://m.edsoo.ru/9ZJSRD1TV

https://m.edsoo.ru/NISKIIOJ5

https://m.edsoo.ru/F20NJR5SR

57

58

OKCI/IIII)I, THAPOKCUABI U COJIN
xenesa (I1) u sxenesa (11I)

O000I11IeHNE U CUCTEMATU3AIUS
3HAHUH

14.04

15.04

https://m.edsoo.ru/IRTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

59

[IpakTrueckas padora Ne 7.
Pemenue skcriepuMeHTaIbHBIX
3a7a4 no TeMe «BakHeime
METAJUIBl M UX COSTMHECHUS

21.04

https://m.edsoo.ru/ZN7GO0QSMX

60

61

Berurcnenus o ypaBHEHUSIM
XUMHYECKHUX PEaKIUi, eCln
OJIMH U3 PeareHTOB JaH B
U30BITKE WU COJAEPIKUT
npuMmecu. Beruncienus
MAacCOBOM JOJIM BBIXOJ1a
MIPOYKTA PEAKITUU
O0001IeHNE U CHCTEMATH3AIINS
3HAaHUMN

22.04

28.04

https://m.edsoo.ru/AYD2HESIY

https://m.eds0o.ru/BSTOVTKOP

62

Kontponbnas pabora Ne4 mo
TeMe «BaxHelnine MeTaisl U

29.04

https://m.eds00.ru/703C804GN




HUX COCIHUHCHUS

BemecrBa u marepuainsl B

63 3 1 05.05 https://m.edsoo.ru/OFI32JMTO0
[MOBCEAHEBHOM XU3HU YEI0BEKA
X €CKOe€ 3arpsi3HCHHE

64 HIMITH . TPAACHH 1 06.05 https://m.eds0o0.ru/9ANGYEYQI
OKPYXKAIOIICH CpeIbl
PoJib XuMuH B pelieHun

65 1 12.05 https://m.edsoo.ru/180Q203Y28
9KOJIOTHYECKHX TPOOJIeM
PesepBHrlil ypok. O0001IEHIE U

66 p P iH 1 13.05 https://m.edsoo.ru/DT1BAS5U4
CUCTEMATU3ALMs 3HAHUN
Pese i1 ypok. O0001IeHNE

67 PBHBIH YPOK menne 1 19.05 htps://m.eds00.ru/P52TIZNXV
CUCTEMATH3AaLMs 3HAHUN
PesepBHEblil ypok. O0001IIEHHE U 20.05

68 p yp Pl 1 https://m.edsoo.ru/TMK36TJZG
CHUCTEeMaTH3alHus 3HAHUU 26.05

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME

(69)




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX [OHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, MPOCTOE BEILECTBO, CIOKHOE
BEIIECTBO, CMech (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas J0JS XUMHUYECKOIrO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakus,
KIacCU(pUKALMA  peaKIHil:  peakuud  COCAMHEHUS,  PEaKIHH
pa3NIOKEHUs, PEAaKIMW 3aMELICHHs, peakuuu oOMeHa, O3K30- |
HHJIOTEPMHUUYECKHE DPEaKLUHu, TeIoBoM 3(deKT peakiuu, pacTBOp,

MaccoBas JI0JIsS BeIIeCcTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MOHATHH H

MMPUMCHATDH OTU IMOHATHS ITPU ONIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJII COCTaBi€HUsS (GopMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

1.4

PacCKpbIBaATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNiaTh  BaJICHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX
COETMHEHUX
KJIAaCCU(UIUPOBATh XMMHUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3 dekTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIIAPHYIO W MOJISIPHYIHO MacCChbl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUMCIISTH MAacCOBYIO JIOJIO XMMHUYECKOTO 3JIeMEHTa Mo (Gopmyie

COCIUHCHMUS,

BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METObI MMO3HAHUS — HAOIIOICHUE,
U3MepeHue, MOJICTTUPOBAHUE, IKCIIEPUMEHT  (peajbHBbIi n
MBICJICHHBIN )

ITo Teme: «BaxxHelne NpeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY
pacKpbIBaTh CMBICJ OCHOBHBIX XWMMHYECKHX IIOHATHI: OKCHU[,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

ONpEAENATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coenuHeHul no popmMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBa BECMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh IpaBWJIaM I[OJIb30BAHUS XUMHUYECKOM TOCYIOM H
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEILIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMU IO BBINOTHEHHUIO
7a00paTOPHBIX XUMUUYECKHX OTMBITOB MO TMOJYYEHHUIO U COOUPAHHUIO
ra3o00pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEILECTBA, INIAHUPOBATh U MPOBOAUTH XUMUYECKHUE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IENOYEH ¢ KUCIOT C TOMOIIBIO
MHAMKATOPOB (JakMyc, (peHonTaaert, MEeTUIOPaHXK U Ipyrue)
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmommueckass cucrema
xumuyeckux osnemeHtoB JI. M. MenaeneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUN)
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHMX MOHSATHH: SApO aToMma,
DIIEKTPOHHBIA CJOW aToma, aTOMHas OpOWUTamb, paguyc aroma,

XUMHYECCKass CBA3b, IOJIIpHAd W HCMOJIAPHAasA KOBAJICHTHAs CBA3b,




3.2

33

SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHOH,

CTETeHb OKHUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE HIIEMEHTBI

OMHKCHIBATh U XapaKTepu30BaTh TaOiuuHyro ¢Gopmy [leproaudeckoit
CUCTEMbl XMMHMUYECKHUX DJIEMEHTOB: pa3U4aTh IOHSATHUS «TJIaBHAS
noarpynna (Arpymnma)» u «nobounas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEpUOabI

34

3.5

packpsiBaTh cMbica Ilepmoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX D3JEMEHTOB OT HX mnonoxeHus B Ilepuoanueckoit

CHCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiHIe
«Ilepuonuyeckass  cucrtemMa  XuUMHYeckux  asnemeHtoB  [I.U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKMX JJIEMEHTOB (cOCTaB M 3apsia  sjapa, oOlee 4YHCIIo

QJICKTPOHOB U PACIIPCACICHUC UX 10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KJIACC

OTpeeNiTh  CTENeHb OKHUCJIEHHUA JJIEMEHTOB B  OWHApHBIX
COCUHEHUAX
ONpeNeNsiTh BUJl XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IpoBepPsAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBo 1 XUMUYECKas PEAKIIUSD)

pacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: pacTBOD,
ANEKTPOJUTHI, HEINEKTPOIUTHI, AIIEKTPOIUTHYECKAsT AUCCOLUALINS,
peakiMy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIie peakiuu,
OKHCITUTETFHOBOCCTAHOBHUTEIIbHBIC peakmum, OKUCITUTEh,
BOCCTAHOBUTEJIb, OKHCIEHHE U BOCCTAHOBIIEHHME, aJUIOTPOIHS,
am(doTepHOCTh, XUMHYECKas CBS3b  (KOBaJeHTHas, HOHHAas,

MeTaJ’IHI/I‘-IeCKaH), KpucTtaJllin4ecKas peméTKa, CIINIaBbl, CKOPOCTb



XUMHYECKON peaKiuu

1.2

1.3

1.4

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYECKUX MOHATUU H
MIPUMEHSATH 3TU MOHATHUS IPU ONMUCAHUM BEIIECTB U UX MPEBPAICHUIN
COCTABJISITh YPAaBHEHUS AJICKTPOJUTUUYECKOM TUCCOLMAIIMU KUCIIOT,
nieyiouei M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHi

WOHHOI0 OOMeHa

PacCKpbIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKquI

1.5

MPOBOAMTDH PACUEThI MO YPABHEHHUIO XUMUYECKOM peaKkiuu

Ilo temam: «Hemerasuibl U uUX coequHEeHUS» U «MeTalipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUuecKre XUMHYECKHe
CBOMCTBA TPOCTBIX U CJIOXKHBIX BEIECTB, MOJITBEPXKIasi OINHUCAHUE
IpUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XUMHYECKHUX PEaKUi

COCTaBJIATHL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IIPOrHO3UPOBAThH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH IPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B Pa3IMYHbIX

YCIIOBHSIX
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cleoBaTh MpaBWJIaM TIONB30BAaHUS XHUMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSIMHU IO BBIIIOJIHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O

Fa3006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOT'O ra3a)

2.5

3.1

MNpOBOAWUTL PC€aKUHM, MMOATBCPKIAIONINEC Ka4eCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHUA-,
Opomun, wuomupa, kapOonar, Qocdar, cunmkar, cynbdar,
TUAPOKCUJMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHUIECKUX BEIIECTB
[To Teme: «XuMuUs 1 OKpy>Karomas cpeiar

pacKpbIBaTh CMBICII OCHOBHBIX Xumuyeckux moHarwil: [IJIK

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

3.2

INPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIbHON NE€ATEIbHOCTH —



aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMaTHU3aIHIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSISCﬁ —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX pEaKIIHMi, €CTCCTBCHHOHAYUYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHWEe, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[lepBoHaYaIbHBIE XUMUYECKUE TTOHSATHUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€IOBEKa. XHMHUS B CHCTEME HaykK.
Tena m BeniecTBa. PU3MYECKHE CBOWCTBA BENIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

ITonsrue o METOJaX ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMCCH. Cnoco0n1

pasaciICHus cMmecen

1.3

1.4

ATOMBI WH MOJICKYIJIBI. Xumudeckue d3yeMeHThl. CHMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocTbie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBast 107151 XMMUYECKOr0 2JI€MEHTa

B COCIUMHCHNU

1.5

1.6

1.7

KommnuectBo BemectBa. Moisib. MosspHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl W YHCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmymnam

XUMHNYCCKUX COGI[I/IHGHI/II\/'I

dusznueckrue U XUMHUYCCKHUE SBJICHHUS. XUMHUYCCKAs pakuug u e€ IIPpU3HAKH.
3akoH COXpPAHCHUS MaCChl BCIICCTB. XHUMHYECKHE YpaBHCHHA. KJ'IaCCI/I(I)I/IKaI_[I/IH

XUMUYECKHUX peakiuii (COeTMHEHUS, Pa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY0i, C MpaBUIaMHU
paboTel B Jaboparopuu W npuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, M3yYy€HHUE M ONUcCaHHe (PU3MUYECKUX CBOMCTB 00pa3loB
HEOPraHMYeCKUX BEIeCTB, HaOmoJeHue (u3ndeckux (IMJIaBlieHHME BOCKa,
TasiHUE JIbJla, paCTUPAHUE caxapa B CTYIIKE, KMUIIEHUE U KOHJAEHCAllUs BOJAbI) U
XUMHUYECKHX  (TOpeHHe  CBeYM, NpPOKAIMBAHUE  METHOW  MPOBOJIOKH,
B3aUMOJICICTBHE MeJla C KHCIOTOW) SBJIEHWUW, HAOMIOIEHWE W OIUCaHUe
IPU3HAKOB IPOTEKAHHWS XHWMHUYECKMX peakuuid (pas3jokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasJioKeHHe
ruapokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJEHCTBUE XKENlE€3a C PaCTBOPOM

commu meau(Il), n3yuenne cnmocoboB pasaeneHus: cMecei (C MOMOIIbI0 MarHNuTa,




2.1
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buapTpOBaHWE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYNUCTKU HOBapeHHOI\/JI coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUEC PE3YJIbTATOB IIPOBCACHUA
OMBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (IIapOCTEP>KHEBBIX )
Baxwuelime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3znyxa. Kucioponm — anemMeHT W mpocToe
BenlecTBo. Haxokaenuwe kuciaopojga B mpupoje, Gu3ndeckue M XUMHUYECKHe
cBoiicTBa (peakumuu ropenusi). Oxcuapl. [Ipumenenue kucimopona. CrocoObl
MOJIyYeHUsl KHUCIOpoJa B JabopaTopud M HPOMBINUIEHHOCTH. Kpyrosopot

KUCIIOpoJa B mpupoae. O30H — alIoTpornHas MoAU(PUKALUS KUCIOPOoIa

TernoBoit 3P PeKT XUMUIECKOH peaKIuy, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCHJIeHHE TapHUKOBOTO 3¢ (eKTa, pa3pyleHre 030HOBOTO CIIOs

Bonopon — aneMeHT u mpoctoe BemiecTBo. HaxoxkaeHue Bojoposia B MPUPOJIE,
¢usnyeckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI TOJTYYCHUS.

Kucmaote! u comu
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Monsipablii 00BEM ra3oB. PacuéThl 0 XUMHUYECKUM YpPaBHEHHSIM

2.5

2.6

®uznyeckue CcBOMCTBA BOAbl. Boma kak pactBopurtenb. PacTBopbI.
Haceimennbsie ¥ HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBass o1 BemecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B XKH3HU udenoBeka. Kpyrosopor
BOAbl B MpUpOAE. 3arpsA3HEHUE MPUPOIHBIX BOoA. OXpaHa © OYHMCTKA
MIPUPOHBIX BOJT

Knaccudukanust neopranmueckux coeauHenuid. Oxcunbl. Krnaccuduxarus
OKCHJIOB: cojeoOpa3sywoimire (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpaszyromne. Homenknatypa okcuaoB. dusznueckne M XUMHYECKUE

CBOMCTBA OKCHIOB. HonyquI/Ie OKCHUJI0B

2.7

OcHoBanus. Knaccudukamnuss ocHoBaHUM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHMs. HoMmenkiarypa ocHoBaHMil. PU3NYECKHE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccudukanus kucnor. Homenkiarypa kucinor. dusmueckue u
XUMHYECKHE CcBoMcTBa KuCIOT. Psgan axkxtuBHoctH MeTaiioB H.H. Bekerosa.

[Tony4yenue kucnot

Comu. Homenknatypa coseil. @usznueckue M XUMHUYECKHE CBOMCTBA COJICH.

IToy4yenue conen



2.10

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HECOPraHU4CCKUX CO@I[I/IHGHI/Iﬁ

2.11

3.1

3.2

3.3

XVMMHYECKUN  DKCIEPUMEHT: KadeCTBEHHOE  OIPEACICHUE  COACpKaHMS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, COOMpaHWe, paclo3HaBaHHE U M3Y4YECHUE
CBOWCTB KHCJIOPOJa, HAOII0ACHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
YCJIOBUSI BOBHUKHOBEHUS U NPEKpallleHus: TOpeHus (Iokapa), 03HaKOMIJIEHHUE C
o0pa3llaMl OKCHJOB U OIMCaHME HUX CBOMCTB, IMOIy4eHUe, coOupaHue,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
BostopoJia ¢ okcugoM Meau(1l) (Bo3MokHO MCHONBb30BaHUE BUEOMATEPHAIIOB),
HaOmo/leHue 00pa3IloB  BEMIECTB KOJIMYECTBOM | MOJb, UCCIIEOBaHUE
O0COOEHHOCTE  pacTBOpEHUs] BEIIECTB C PA3JIMYHOM  PacTBOPHUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJIEMCTBUE BOJAbI C MeTallaMd (HAaTpUEM U KaJbLHEM)
(BO3MOXHO MCHOJb30BaHUE BUIEOMATEPUATIOB), OIPENEICHUE PAaCTBOPOB
KACIOT M LIeJoYeil ¢ IOMOIIbI0 MHIMKATOPOB, MCCIEJOBaHUE OOpa3LoB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJIEHUE W3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U INEJIOYEH, H3y4YeHHe
B3aumozeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeTaJlJIaMH, peaKlIni HEUTPAIN3alluH, II0Jy4EHUE HEPACTBOPUMBIX OCHOBaHU,
BBITECHEHHUE OJHOIO0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIICHUE
JKCIIEPUMEHTAIBHBIX 33Jad M0 TeMe «BakHellne KiacCchl HEOPTaHUYECKUX

COCTUHEHUIN)

Ilepnonnueckuii 3akoH u [lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIbBHBIC PCAKIITNN

[lepBble TOMBITKM KIACCU(UKAIIMU XUMHUYECKUX 2IyieMeHTOB. [lonsatue o
TPYIax CXOJHBIX AJIEMEHTOB (IIEJOYHbIE W IIETOYHO3EMENIbHBIC METAJIIbI,
TaJloTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphle 00pa3yloT amdoTepHbIe

OKCHUABI U THAPOKCHUABI

Ilepnonnueckuii 3akoH. [lepuonnueckas cuctema XuMHYECKHUX d1emMeHToB J[. 1.
Meneneesa. Koportkonepuognas " JUIMHHOIIEPUOAHAS (bopmbI
Ilepnonnueckoir cucteMbl xuMuuyeckux odseMmeHtoB JI.MI. MeHnneneesa.
Ilepponsl u rpynnsl. PU3HYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB

neépruoaa U rpyIiibl 3JICMCHTA

Crtpoenue atomoB. CoctaB aToMHbIX anep. M3otomnbl. Dnektponsl. CTpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB NEPBLIX 20 XUMHYECKHUX DJIECMCHTOB



3.4

3.5

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B [lepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH HM3MEHEHMsI pajJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylnmaM U IEpUOaM.
3nauenue [lepmoanueckoro 3akona u lleproguyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenaeneeB — yd€Hbld U

IPaKJIaHUH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBSI3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTb XHMHYECKHX 3J1eMeHTOB. loHHas CBI3h

3.6

3.7

Crenenp okucineHusa. OKHCINTEIHFHOBOCCTAHOBUTEIBHEIC PEaKIuu. HpOHCCCBI

OKHCJICHHUS B BOCCTaHOBJICHUA. OKHUCIIUTEIN U BOCCTAHOBUTEIIN

XYUMUYECKUH JKCHEPUMEHT: H3Y4eHHME O0Opa3lloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCIOT U
11eJI0YeH, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAaHOBHUTEJIBHBIX PEaKluil (TOpEHUE, PEaKIIUU PA3I0KEHUS, COSAMHEHUS)

9 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BemecTBo 1 XMHu4decKkas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucremMa XUMUYECKUX dyeMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMHUYECKHUX DJIEMEHTOB TMEpPBbIX TPEX MNEPUOAOB, Kaius, KalblUsi U HX
COCMHEHHI B COOTBETCTBUU C IOJIOKEHHEM 3JIeMeHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOH CBS3U. THUIBI KPHUCTANIMYECKUX
pEelETOK, 3aBUCUMOCTDb CBOVWCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJa XuMudeckoi cBsizu. Knaccudukanys 1 HOMEHKIaTypa HEOPraHUYeCKUX
BEUIECTB (MEXAYHapoAHas U TpUBHAIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K PA3IMYHBIM  KJaccaM HEOPraHWYECKHX COCIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKUX peaklMid M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YyYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TeIIoBOMY 3¢¢eKTy, Mo

W3MEHEHHIO CTEIICHEH OKHCICHHUS XHMHUYECKHUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,



1.4

M0 YYacTUIO Karanu3aropa). OK30- M JHIOTEPMHUYECKHE peakiuw,

TEPMOXUMHUYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XUMUUYECKON peaKLIMU

[Tonatue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOH pPEaKIWU U TOJO0XKECHUE

XUMHYECKOI'O paBHOBECHUA

L.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJA

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, annoHbsl. MexaHu3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHb aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiiun MoHHOro oOMeHa. YcCIOBUS NPOTEKaHMUs PEaKUMid MOHHOro OoOMeEHa,
IIOJIHBIE U COKpAlEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJieil B CBeTe MpEeACTaBICHUNH 00 3IEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHble peakunu Ha HOHBI. [loHsATHE O THAPOIU3E COoJIeit

XUMUAYECKUI JKCIIEPUMEHT: O3HAaKOMJICHHE C MOJCISIMH KPUCTAJUTHUECKHX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
aJiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOpPOCTH XHWMHUYECKOW peakluu OT BO3JEUCTBUS pa3IMYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPONPOBOJAHOCTH  PAcTBOPOB  BELIECTB,  Ipolecca
JIMCCOIMALNM  KHUCJIOT, INenouel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE ONbBITOB, MWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKaHUs PeaKlMi HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HUIIOCTPUPYIOLUIUX HPUMEPbI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKIUi (TOpeHHEe, PEaKLUH Pa3sIoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPraHUYECKHUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKIUi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCIMHECHUA

OO6mrast  xapakTtepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CtpoeHue u Gu3nUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMIPUMEpPE XJopa
(B3auMoielicTBHE C MeTaJlaMH, HEMeTajUlaMH, IIellouaMu). XJIOPOBOAOPO/I.

ConsHas kuciI0Ta, XMMUYECKHE CBOMCTBA, NOJIy4eHHUE, IpUMEHEHue. [leficTBre




2.2

XJIOpa M XJIOPOBOJOPOAa Ha OpraHM3M 4YellioBeka. BakHelime XJIOpUIbl U UX

HaxO0XJICHUE B IIPUPO/JIC

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (pu3nuecKue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dusnueckue W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIIOTHBIX OKCuAOB. CepHasi KuCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmme Kak mpeAcTaBHTENS Kiacca KHCIOT U crernuduieckne). XuMHUIECKHUe
peakuuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO Croco0a IMONY4YeHUs CEpHOM
KHCJIOTHI. HpI/IMCHCHI/Ie. Conn CGpHOfI KHCJIOThI, Ka4Y€CTBCHHAd PpCaKOusaA Ha
cynbdar-uoH. HaxoxxneHnue cepsl U €€ COeMHEHUN B MpUpoJe. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOMKIH,

3arpsA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 npeaoTBpallCHHUA

2.3

OOmiass xapakTepucThUka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IIPUPOJIE,
busznueckrue U XMMHYECKue cBoiicTBa. KpyroBopot a3ora B mpupojie. AMMHUAK,
ero (u3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npuMeHeHue. Conm
aMMOHUS, UX (QU3MYECKHE U XUMUYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHS. A30THasg KHUCJIOTA, €€ MOJIydEHHUE,
¢du3nueckne W XUMHUYECKHe CBOMCTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKarolei
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOUBbI

1 BOJOEMOB)

24

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpusnUecKre U XUMUUYECKHUE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas xkucnora, QuMUECKUe u
XUMHUYECKHUE CBOMCTBa, moiiydenue. lcmonb3oBanue QocdaroB B kauecTse

MUHEpaJIbHBIX YA00peHHit

2.5

OO6mass xapaktepuctuka 3yeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTENEHU OKHUCIEHHUS. YIJIepoJ, aUIOTPOIHBIE
Moau(UKaAIMK, PACIPOCTPAaHEHHE B TPUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B mpupone. OKCuabl yriepoaa,
X (U3NYECKHEe M XUMHYECKHE CBONCTBA, NEHCTBHE Ha >KHUBBIE OPTaHU3MBI,

IMOJIYUYCHHUEC U ITPUMCHCHHC. OKOJIOTHIECKHE HpO6J’I€MBI, CBsI3aHHBIE C OKCHIOM




yriaepona(IV); rumoresa rno0anbHOTO TOTEIUICHHS KIWMAaTa;, MapHUKOBBIMA
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHAT-
noHbl. Ucmonp3oBaHue Kap6OHaTOB B 6BITy, MCIUIUHC, NPOMBINIJICHHOCTU U

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yraepoja (MeTaH, 3TaH, 3TWUJIEH, AalETUJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHsTe o Ouojornyecku
BXHBIX BEIIECTBAX: MXHpax, OENKax, yIJIeBOJaX — W WX POJIU B KHU3HU
yeyoBeka. MarepuaabHOE €IUHCTBO OPTaHMYECKUX W HEOPraHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyY€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmmue mpenctaBieHus 00
okcuae kpemuusA(IV) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIIEHHOCTU. BakHel e cTpouTenbHble MaTepHabl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. [Ipobiembl Oe30macHOTO

HCITIOJIb30BAHHA CTPOUTCIbHBIX MATCPHUAJIOB B HOBCCHH@BHOﬁ KHN3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydyeHue oOpa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4€CTBEHHBIX PEaKUHMA HA XJIOPHUA-
MOHbI M HaOJIOJICHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpaKarolIne
¢u3nyecKkne 1 XMMUYECKHE CBOICTBA raJIOTEHOB M UX COEIMHEHUN (BO3MOKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C 00paslamMH XJOpPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE Mpolecca
oOyriuBaHUs caxapa MoJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHON KHUCIIOTHI,
M3Y4YeHHE XMMHMUYECKUX CBOMCTB pa30aBICHHON CEpHOW KHUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuu Ha Ccynb(arT-uoH U HaOJIOJeHHe Ipu3Haka e¢
MIPOTEKaHUs; O3HAKOMJIEHUE ¢ (PU3NUECKHMH CBOMCTBaMHU a30Ta, Gochopa u ux
coelMHEeHUIl (BO3MOXKHO HCIOJIb30BaHUE BHJIEOMATepUanoB), oOpas3Lamu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; TIOyYeHHEe, COONpaHne, paclo3HaBaHUEe 1
U3Y4YEHHE CBOICTB aMMMAaKa; NPOBEICHHE KaueCTBEHHBIX DEaKIMi Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3yYEHHUE TPU3HAKOB HUX TPOTEKaHMUS,
B3aMMOJCICTBUE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEAbIO (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHATIOB); H3yUYE€HUE MOJIENed KpHUCTaUINYECKUX
pemiéTok anmasza, rpadura, (¢yulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIJIEM M YCTPOHCTBOM




MPOTHBOTa3a; MOJy4YeHUE, COOMpaHHWe, pAaclo3HaBaHHE M HM3Y4YCHHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IpOBEACHHWE KAYEeCTBEHHBIX pEaKUMid Ha KapOoHAT- u
CWJIMKAT-HOHBl M W3yYEHHE NPU3HAKOB HX TPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKIIMEH CHUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTATbHBIX

3aaa4 110 TEMC «BakHene HeMeTauibl 1 HX COCOAUHCHUA»

Mertamisl 1 uX COCOAUHECHUA

3.1

OOwiast XapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxkenuss B Ilepuonuueckoi cucreMe XUMHYECKUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnnyeckas CBs3b U
METaJlJIMYecKasl KpUCTaUIMyecKass pemeérka. OJIEKTPOXUMUYECKUN  psf

HaHpH)I(eHI/Iﬁ MCTaJJIOB

3.2
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Ouznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Iue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, YyT'yH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIICHHOCTH

[lenouynsle MeTasuibl: noyioxkenue B llepumonuyeckoid cucTeMe XUMHUYECKUX
anemeHtoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXKJECHHE B MPUPOJIE.
Ouznyecknue 1 XUMUUECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCHIBI U
THAPOKCUABI HATPpUA W KaJius. HpI/IMeHeHI/Ie MISJIOYHBIX MCECTAJJIOB U HUX

COeTUHEHUN
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[IlenoyHO3eMeNbHBIE  METAUIBl  MarHMd M KaJbLMW:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMU4ecKux 3y1eMeHToB /.M. MenneneeBa; ctpoeHue
UX aTOMOB; HaXOXJEHHE B INpupoae. PU3NYecKMe M XUMHUYECKHE CBOMCTBA
MarHus W Kauplusl. Baxkueilmme coequHEHUs KaubIusi (OKCHUI, THUAPOKCHI,

conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomMuHuil: nonoxkenue B Ileproauueckoil cucTeMe XUMHYECKHX 3JIEMEHTOB
J.. MenneneeBa; CTpoeHHE aroMa; HaxoxaeHUEe B mnpupoae. dusmueckue u
XMUMHYECKHEe CBOMCTBA alFOMUHUS. AM(OTEpHBIE CBONCTBA OKCUIA U THIPOKCHIA

AJITFOMUHUSA

Keneszo: nonoxenne B [lepuonnueckoi cucreme Xxumudeckux saeMenTon J[.M.
MeHieneeBa; CTpOEHHE aTOMa; HaxoxJeHue B mpupoge. dPusnyeckue u
XUMHUYECKHE CBOMCTBa jkene3za. OKcuapl, ruapokcuabl U coiu sxenesa(ll) u

xene3a(Ill), ux cocras, CBOICTBA U OTyUYEHUE

3.7

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIICHUC C 06p3.3LIaMI/I METAJJIOB U CIIJIaBOB,

X (u3nUecKUMH CBOMCTBAMH; H3YYEHHE pe3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAIIOB), 0ocoOeHHOCTEeH
B3aUMOJCHCTBUS OKCHJA KaidblUsg M HATpUsi C BOJOM  (BO3MOXKHO
UCIIOJIb30BaHUE BHUAEOMATEPUANIOB); HCCIEAOBAHHUE CBOWCTB KECTKOW BOIBI;
mpoiiecca TOpPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKaHHUS KaUEeCTBEHHBIX pEaKUWi Ha MOHBI
(Marausi, xanbius, anoMuHus, uuHka, skeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJI0/IeHNE U OMMCAaHWE MPOLECCOB OKpANIMBaHUS IUIAMEHU MOHAMM HATPHS,
Kaiuss W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U TUIPOKCHUIA
LIMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3a/1a4 10 Teme «Baxxneime MeTauibl U

X COCOIUHCHUA

Xumus u OKpYyKaromiasa cpeaa

4.1

4.2

HoBrie MaTcepHrajibl U TCXHOJIOTHUMH. BemectBa u MaTcpuajibl B HOBCGHHGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe MCnonIb30BaHUE BEIISCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  IPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromet cpeasl [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[IpupoHble WCTOYHHMKH YTIIEBOAOPOAOB (Yroilb, MPHPOIHBIA ra3, He(DTH),

MMPOAYKTBI UX Hepepa60TKH, HX pOJIb B 6BITy " MIPpOMBIITJIICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pa3I[0B MAaTEpHANIOB (CTEKIIO, CIIJIaBbl

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)



IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[Ipencrapienue:

0 TI03HABAaEMOCTH SIBICHHUHU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH Kak o0ractu COBpPCMECHHOI'O
CCTCCTBO3HAaHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6III€CTB21;

INOHUMAHHEC MECTAa XUMHUU CPEIU APYI'UX CCTCCTBCHHBIX HAYK

0 HAYYHbIX MCETOJAX ITO3HAHUA, B TOM YHUCIIC DKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTH MOICIHN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOI AEATEIFHOCTH, CBA3aHHBIX C XUMHEH 1
COBPCMCHHBIMHU TCXHOJOIMAMH, OCHOBAHHBIMHW Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npodeccuoHaIbHON AesITENbHOCTH
U CllelaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

P TIEPEXO0/I€ Ha YPOBEHB CPETHET0 00IIETro 00pa30BaHMs

Brmanenue cucrteMoil XMMHMYECKMX 3HAaHUHM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS
1
1.1
1.2
1.3
2
2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJIHOPO/JHAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi U MOJIEKYJsIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, CONb (CpemHsss), XUMHUYeCKas
peaKIusi, peaklud COCIUHEHUsS, PEaKIUW Pa3JIOKECHUS, pPEaKIuI
3aMeNIeHUs, peakIui OOMeHa, TeIUIoBoW A(PQEKT peakluu, dK30- U
SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBask JIOJISI XHUMHUYECKOTO
AJIEMEHTAa B COEMHEHUH, MaccoBas J10JI1 U MIPOLEHTHAs! KOHLEHTpaLUs

BEILIECTBA B PaCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, NOJISIPHAS U HETIOJISIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTALIMYECKass peleérka (aToMHas, MOHHAs, MeTauIn4yecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, SJIEKTPOJIUT M HEJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAs ~ JUCCOLMALMS, PpPEaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, Katanusarop, IIJIK, xopposus

MCTAJLJII0B, CIIJIaBbl
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OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO
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3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKOW TPaMOTHOCTH, BKJIFOYAIOILIEH :

yYMEHUE MPaBUIIbHO UCIOIb30BATh U3yUEHHBIE BELIECTBA U MaTepUAIIbI
(B TOM 4ucle MUHEpaJbHbIE YHOOpEHUs, METAUIbl U CIUIABBI,
HOPOAYKTHl MepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTH) B OBITY, CETBCKOM XO35HCTBE, Ha
IPOU3BOJICTBE U TOHUMAaHUE 3HAUYEHUS JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHUE BEIIECTB
Y XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBATh XUMHUYECKHE 3HAHUSA CO 3HAHUSIMHU JAPYTUX

yu4eOHBIX TPEIMETOB
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HaJIMYMe OmbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
M0 XUMUU (HayyHass W Hay4dHO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)
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YMCHUC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaI_II/IIO O BC€IICCTBax, HX
MMPEBpAIICHUAX n MPAKTUYICCKOM MMPUMCHCHUHA u YMCHUE

HCIIOJIB30BaTh €€ I PCIICHUA y‘-IC6HO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOPTaHNYCCKUX BEIICCTB,




YpaBHEHUN  XUMHYECKHMX  pEaKIUi; OCHOBAMHM  XHMHUYECKOU
HoMmeHknatypsl (IUPAC u TpuBHanbHOI)
YMeHue oOBACHATH CBsI3b MOJOXKEHUA dieMeHTa B llepmomudeckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XMMHUYECKUX DJEeMEHTOB (COCTaB M 3apsia  sapa, oOliee YHcio
AIIEKTPOHOB), PACHpPEIEICHUEM JIJIEKTPOHOB IO JHEPreTHYECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPUOAOB, KNS U KAJbIU
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JIeKTPOOTPULIATEIbHOCTS),
6 OPOCTBIX W CIOXKHBIX BEIIECTB OT IOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX [MEpHOAaX M  IJIABHBIX
MOJTPYIIax) v AJIEKTPOHHOTO CTPOCHUS aToMa
7 Ymenne kinaccuumpoBarh:
7.1 XUMHUYECKUE AJIEMEHTHI
7.2 HEOpraHMYECKUe BEellecTBa
7.3 XUMHUYECKHUE PEaKIUN
8 YMeHue onpenessTh:
g1 BaJICHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' HOHa
g2 BUJ XUMHYECKOW CBSI3M M THI KPHUCTALTUYECKOW CTPYKTYpPHI B
' COEMHEHUSX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHUCJIUTEh U BOCCTAHOBUTEIh
9 YMeHne xapakTepu3oBarh (U3NIECKHE U XUMHUECKHE CBOMCTBA!
MPOCTBIX BEIIECTB (KUCIOPOJZ, O30H, BOJOPOA, TrpaduT, anmas,
9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalui, MarHuii,
KaJIbIIMM, aJTFOMHHHM, JKEJIE30)
CIIO)KHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJOPOJ, CEPOBOJAOPOJ, OKCHIABI M THUIPOKCHJIBI
- metaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xenesa (II u
' III), oxcuas! yrnepoaa (I u 1V), kpemuus (IV), azora u gocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucTas, a30THasd,
dochopHas, yronpHas, KpeMHHEBAsE KUCIOTa U UX COJIM)
9.3 IIPOTHO3MPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHEC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
103 WUTIOCTPUPYIONINX ~XHMHYECKHE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOpraHUYECKUX BEIIECTB
104 MOJATBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThl):
11 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSAM XHMHUYCCKUX PEAKIUH W HAXOAHWTh KOJIUYCCTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMoO3HaHUS (HaOIrogeHue,
1 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MIPETIOKUTH MTYTH €€ PEIICHUS
129 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOMN
' MOCyAOH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MMaCHOTO OOPAIEHHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCEHEBHOW KM3HU, TIPABUIIAMH TTOBEICHUS B IIEISIX COSpPEeKEeHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeabl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3ICHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
3 Hannuue mpakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
131 W3YYCHHE M ONMHUCaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (I)I/I3I/ILICCKI/IMI/I n XUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,



WUTIOCTPUPYIOIIME TPU3HAKU MTPOTEKAHNSA XUMHUECKUX peaKlnui

13.2

HN3YUCHHUC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUEC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC C€TO CBOfICTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENEIEHHON MaccoBOil josei

pPacTBOPEHHOTIO BEILIECTBA

MIPUMEHEHUE WHJUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) A ONpeneseHHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJI0oYei

UCCIIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyrdM U3  pacTBopa  COJH;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC JKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II71>>; ((3JIGKTpOJII/ITI/I‘IeCKa$I
JAUCCOLIM AL, «BaxHelnme HeMETaIbl U HX COCOUHCHUSA,

«BaxHelme MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHMUs peakiii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUuu Ha
NPUCYTCTBYIONINE B BOIHBIX PACTBOPaX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cyinbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblusi, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YmMmenue:

14.1

14.2

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (1)0pMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpa(bI/IKOB n T3.6J'II/II_[ U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXJ1Y PeabHO HAOII0JaeMbIMU XUMHUUYECKUMHU
ABJICHUSIMU U TPOLIECCAMHU, IPOUCXOASIIMMHU B MaKPO- U MUKPOMHUPE,

OO0BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




INHEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Kon

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMec. CiocoObl pa3ieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XHUMHYSCKHX

9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECUICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 1eMEHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCHICCTB. OTHOocuTeNbHAsI aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHad mMacca. MaccoBast goas XHMHYSCKOr0 JIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomsipHass mMacca. MoJspHBIE 00BbEM Tra3oB.

B3anMOoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €AMHUL] BELIECTBA
®u3nyecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpPaHEHMsI MACChl BEIIECTB. XUMHUECKUE YPaBHEHUS

[lepnonnueckuii 3akoH u llepuonnueckass cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuoguueckas cucremMa XUMUYECKUX dieMeHTOB J[.1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKHil CMBICI TOPSIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX sfep. M3oronbl. DnektpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aTOMOB TEpBBIX 20 XHUMHYECKUX JJIEMEHTOB

ITepuoanueckoit cucremsl [[.11. Menneneesa

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX
MEepUOJIOB, Kaius, Kaiuplusg (paguyca aToMOB, 3JEKTPOOTPUIIATEIHLHOCTH,
METANIMYECKUX M HEMETAUIMYECKHX CBOWCTB) W WX COCJIWHEHUH B
COOTBETCTBUU C TIOJOKEHUEM »JJIeMEeHTOB B I[lepuomumueckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.
ONEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  d3JeMeHTOoB.  MoHHas  CBs3b.

Meramnnueckas CBI3b




3.2

Tunbl KpUCTAIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIe; OCHOBAaHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOAepKaIMe ¢  OECKUCIOPOJHBbIC, OJIHOOCHOBHBIC U

MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

@u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpH:A, Kajlusd, Marovugd W KaJlblHs, aJJFOMUHHA, KCJIC34d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUN METaJIOB

dusznyeckne U XMMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

®dusnyeckue ¥ XMUMHYECKHE CBOMCTBAa OKCHIOB HemeTramuioB: cepol (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(IV). Ionyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoictBa okcunoB: MeTawioB [A-IIIA rpymm, munka, menu(ll) u

sxkenesa(ll, I).ITonyuenne okcuI0B METAIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX TMAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB  alIOMUHUSA, JKene3za, ULuHKa). llomyuenme ocHoBaHuUN U
aM(OTEpPHBIX THJIPOKCHUJIOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEPOBOAOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochopHON, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHONW CEPHOM W a30THOM KHUCIOT.
[Tomy4yenue kucnot

OO0mre xuMHYECKUe CBOMCTBA cpenHux coned. [lomyuenue conei

[Tonyuenue, cobOupaHHe, paclmoO3HABaHHE BOAOPOJA, KHCIOPOAA, aAMMHAKa,

YIJICKUCIIOTO I'a3a B J18.60paT0pI/II/I

4.11

HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6IJ_II/IG

CIOCOOBI TOTYYECHUSI METAJIJIOB




4.12

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

Xumudaeckue peaKnuu

5.1

Kraccudukarnuss XuMHYECKHX peakuuii Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOoMYy 3(¢eKTy, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

52

53

54

5.5

TennoBoii 2 PeKT XUMHUECKONW Peaklui, TEPMOXUMUUYECKHE YpaBHEHUSA. JK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TePMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMCIEHMS] M BOCCTAHOBJICHHA.  DJEKTPOHHBIM  OajaHc
OKHCJIMTEITbHOBOCCTAHOBUTEILHON PEaKLIUU

Teopus anekTpoauTudecko nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJUThI. CUIIbHBIC U c1a0ble AIEKTPOIUTHI. CTeneHb TUCCOIAIIuN
Peakiiuu monHoro obmeHa. YCiIOBHS MPOTEKAHMs pPEaKlUii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyKaromasa cpeaa

6.1

BemectBa u Mmartepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCTIOJI30BaHUE BEUIECTB M XUMHUYECKHX pEaKIuil B J1adopatopuu u OBITY.

HepBa;I moMoub IIpu XUMHUYCCKUX O0KOIraX MU OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpYXKaroulell  cpeabl  (KUCIOTHBIE — JIOXKIIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenbHast nmomyctumas koHmeHtparus BemectB (IIJIK). Pomp xumun B
pelIeHUr HKOJOTHYECKUX TMpoOjeM. VYCWIeHHEe MapHUKOBOTO 3 dekTa,

pa3pymi€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, gocdopa, yriaepoaa, KpeMHUSI U UX COEIUHEHUN B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM xo3siictBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
HNPOMBIIIJIEHHOCTH UX coeAnHeHuH. [ToHsATHe 0 KOppO3UM METaIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI X OT KOPPO3UU

[TpuposnHble UCTOYHHKHU YIJIEBOJIOPOAOB (yroyib, MPUPOIHBIA ra3, He(dTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIUIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STHJIEH, alleTUIIEH, 3TaHOJI, TJIMILIEPHH, YKCYCHas! KUCIIOTA).
[TonsiTHE O OMOTOTUYECKH BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, YriaeBoJax — U uxX

POJIN B )KU3HU YCIIOBEKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBO) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumusi, 8 kiacce/ ['abpuensa O.C., OctpoymoB W.I'., Cnaakos C.A., AknronepHoe o01mmecTBo «M3marenscTBo
«IIpocsemenue»
* Xumus, 9 kiacc/ I'abpuensn O.C., OctpoymoB WN.I'., CnagkoB C.A., AkiinonepHoe oomiectBo «M3maTeascTBo

((HpOCBGHIGHHG»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

[Topran PELLI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bu6mmoreka IJOK
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