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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHON POTrpaMMBbl OCHOBHOT'O o011ero oOpa3zoBaHusl,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHoBe denepaibHON padoueit
IpOrpaMMbl BOCIUTAHUS M C YYETOM KOHIICTIIMM MPENOoJIaBaHusl Y4EeOHOIro
npenmera «XuMHs» B 00pa3oBaTelbHbIX —opraHuzauusx Poccuiickoit
denepanum.

[Iporpamma nmo xumuu Aa€T MPEJCTABICHUE O LIENAX, OOIel CTpaTeruu
oOy4eHHs, BOCIHUTAHMUS U PA3BUTHUS OOYYaAIOIIUXCS CPEICTBAMH YYEOHOTO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTebHOE  MPEIMETHOE  COJIepIKaHHeE,
MpeayCMaTPUBACT paclpe/iesieHUe ero Mo KjiaccaM U CTPYKTYpUPOBaHHUE IIO
pazjieliaM M TeMaM MPOrpaMMbl MO XHUMHH, OINPEETSeT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCJEN0BATEIbHOCTh HM3YYEHUS XUMHUH C YUYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
OCOOCHHOCTEM OOyyYarommuxcsi, ONpeneNseT BO3MOXKHOCTU MpeaMeTa IS
peanuzaiuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTEIbLHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIETo 00pa30BaHUsI, a TakKe TPeOOBaHUIMA
K pe3ysibTaraM OOydYeHUs XMMHH Ha YpPOBHE IIeJiell W3y4deHUus mpeaMera u
OCHOBHBIX BHUJIOB Y4YEOHO-TIO3HABATEIILHON JACSITEIBHOCTH OOyYaroierocs Mo
OCBOCHHMIO YUE€OHOT0 COJEPKAHMSL.

3HaHUE XUMUM CIIYKUT OCHOBOM sl (hOPMUPOBAHUS MHUPOBO33PECHUS
00y4Jaromerocs, ero NpeaCcTaBICHUN 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UrparoT GopMUpPYyEMbIE XUMHEH MPEICTaBICHHs] O B3aUMOIIPEBPAIICHUIX
SHEPruu U 00 SBOJIIOIMU BEIIECTB B MPUPOJIC, O MYyTIX PELICHUS TJI00aTbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOIN M KOJIOTUYECKON O€30MacHOCTH, MPoOIIeM 3IpaBOOXpaHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET pealu3aliiii  BO3MOXKHOCTEH JUISI CaMOPa3BUTHS W
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (PyHKIMOHAIBHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIILIICHUS U TBOPUECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HaBBIKOB WX CAMOCTOSTEIBHOW YyYEOHON NeATeNbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCIEI0BATEIbCKUX YMEHHUM, HEOOXOIUMBIX KakK B
MOBCEIHEBHOM XKU3HU, TaK U B MPOGHECCUOHAIBHOM JIESITEIHHOCTH;



3HAKOMUT CO CIEHM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO  B3IVIsiJa HA E€IMHCTBO NPUPOABI M  YEJIOBEKA, SIBIACTCA
OTBETCTBEHHBIM 3TAaloM B JOPMUPOBAHUU E€CTECTBEHHO--HAYYHOU rPaMOTHOCTH
00yuJarommxcs;

croco6cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-
-Hay4YHBbIM 3HAHWAM, K IIPUPOJE, K UYEIOBEKYy, BHOCUT CBOM BKJIAJ B
AKOJIOTHYECKOE 00pa3oBaHre 00yYaroIuXCsl.

JlanHble HanpaBlieHUsI B 00YYEHUU XUMHHU 00€CIICUMBAIOTCS CIICIM(PUKON
colepKaHUs y4yeOHOro TMpeAMeTa, KOTOPbIM SBISETCS MEeAarormuyecku
aJanTUPOBAHHBIM OTPa)KeHHEM 0a30BOM HAYKM XMMHUH Ha ONPEIEIEHHOM JTare
€€ pa3BUTHUA.

Kypc xumuum Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa30BaHUS OPUEHTUPOBAH
Ha OCBOCHHME OOYYaIOIIMMHUCA CUCTEMbl NEPBOHAYAIBHBIX MOHATUN XHMHUH,
OCHOB HEOPTaHWYECKOM XMMHHM M HEKOTOPBIX OTACIIBHBIX 3HAYUMBIX MOHATUN
OPTraHUYECKON XUMHH.

CtpykTypa conepkaHusi IpOrpaMMbl 10 XUMUU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTO MoAxoaa K €€ uzydeHuro. CopepxaHue CKIaJbIBa€TCA U3 CUCTEMBI
NOHATUM O XHMMHYECKOM JJIEMEHTE M BELIECTBE M CHUCTEMBI IIOHATHH O
XUMUYecKol peakiuu. OO0e 3TU CUCTEMBI CTPYKTYPHO OpPraHHW30BaHbl IO
MIPUHLHNIY IOCIEAOBATEILHOIO Pa3BUTHA 3HAHWKM HA OCHOBE TEOPETUYECKHUX
IIPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUsI KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepmognueckoro 3akona J[. M. MeHneneeBa Kak OCHOBHOTO 3aKOHa
XUMUH;

— YYEHHS O CTPOCHHUH aTOMA U XUMHUYECKOMU CBSI3H;

— TpEACTaBACHUNA 00 dJICKTPOIUTHYCCKOW JTUCCOIMAIIMM BEIICCTB B
pacTBoOpax.

Teopetnueckne 3HAaHUSA pPacCCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKHU
MOJIyYEHHBIX W OCMBICICHHBIX (DaKTOB, pPa3BUBAIOTCS IOCJIEAOBATEILHO OT
OIHOTO ypOBHS K JAPYroMy, BbINOJHSAA (QYHKIUMU OOBSCHEHUS W
IIPOTHO3UPOBAHUSA CBOWCTB, CTPOCHHUSIT M BO3MOXKHOCTEM IIPAKTUYECKOTO
IIPUMEHEHUS U TTOJIYYEHHs U3y4aeMBbIX BEIIECTB.

OcBoenne mporpaMMmbl MO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
IIPEACTABICHUS] O XHMUYECKOM COCTAaBIIOIIEW HAay4YHOW KAapTUHBI MHUpa B
JIOTHKE €€ CUCTEMHOM MTPUPO/IBI, IEHHOCTHOIO OTHOUIEHUS K HAYYHOMY 3HAHUIO
Y METOJAM II03HaHUs B Hayke. M3yuyeHne XuMuu npouCcXOauT C IIPUBICYEHUEM



3HAHUI W3 paHee HM3YyYEHHBIX YYEOHBIX MpeAMeToB: «OKpyXKaroluid MHUpY,
«bunonorus. 5-7 knacce» u «Pusuka. 7 Kimace».

IIpy u3ydyeHUM XUMHM HPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKOM  HayKM Kak oOJacTM  COBPEMEHHOIO  €CTECTBO3HAHUA,
MIPAKTUYECKOM JESATENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KYyJbTYpHl. 3afada y4eOHOTO MpeAMeTa COCTOMT B (POPMHUPOBAHUU
CUCTEMBl XMMHMUYECKUX 3HAHUNH — BaXKHEUIIUX (PaKTOB, MOHATUM, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHUHM, JOCTYIMHBIX OOOOLIEHUI MHPOBO33PEHUECKOIO
XapakTepa, si3plka HayKH, B IPUOOIIEHUN K Hay4YHbIM METOJaM IO3HaHMs MpU
M3YYEHUU BEIIECTB M XUMHUYECKUX peakiuil, B (OPMHUPOBAHUU U PA3BUTHH
MTO3HABATENIbHBIX YMEHHMA M HMX NPUMEHEHWH B Y4YeOHO-IIO3HABATEIbHOW U
y4e0HO-UCCIIEI0BATENbCKON JIEATENbHOCTH, OCBOECHHUU MpaBUi 0E€30MacHOro
oOpallleHus C BEIIeCTBAMU B IOBCEIHEBHOM JKU3HU.

[Ipy u3yyeHHMM XMMHHM Ha YpPOBHE OCHOBHOIO OOHIEro 0oOpa30BaHHUS
BAKHOE 3HaYEHUE NIPUOOPENIH TaKHe LIeJd, KaK:

— (OpPMHpPOBAHUE HWHTEJUIEKTYyaJIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPUHATHIO PEIICHHUI,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HamnpaBJICHHOCTh OOydYeHHsT Ha CHCTEMAaTUYECKOE MpHUOOIICHHE
oOyyJaroumxcsi K CaMOCTOSITEIbHOM MO3HABATENIbHON JIESITEIbHOCTH, HAYYHBIM
MEeTOJlaM MO3HaHusl, (GOPMUPYIOITUM MOTUBAIIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMHH;

—  of0ecrieyeHue  yCJIOBHH,  CIOCOOCTBYIOIIMX  NPUOOPETCHHIO
OoOy4JalIMMUCSl  OMbITa  PA3HOOOpPA3HOM  JAEITENBbHOCTH, MO3HAHUS U
CaMOIIO3HAHUs, KJIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIIMH), HMEIOIINX
YHUBEPCAIBHOE 3HAYECHUE ISl PA3JINYHBIX BUJIOB JAECSATENBHOCTH;

— (QopmupoBanue o0mel (QYHKIMOHAIBHOW M €CTECTBEHHO-HAy4YHOU
IrPaMOTHOCTH, B TOM UYHCJIE€ YMEHUN OOBSCHATh U OLICHUBATH SIBJICHUS
OKPY>KaIOILIET0 MUPA, UCHOJb3ys 3HAHUSA U OMbIT, MMOJYYEHHbIC TPU U3YYCHHUU
XUMUH, MNPUMEHATh MX NPHU PEIICHUH NpoOJeM B TMOBCEAHEBHOM XU3HU U
TPYZIOBOU JEATEIBHOCTH;

— (¢opMupoBaHue y OOyyaroluxcs TyMaHUCTUYECKUX OTHOILIEHUH,
NOHUMAaHUSl LEHHOCTH XHWMHUYECKMX 3HAHWM N7 BBIPAOOTKU SKOJOTUYECKU
11eJIeCO00pa3HOro TOBEJACHHUsI B OBITY U TPYAOBOM NEATEIbHOCTH B IIENIAX
COXPAHEHUS CBOETO 3/I0POBbs U OKPYKArOLIEH MPUPOJTHON CPEIbI;

— pa3BUTHE MOTHUBALUU K OOYYEHMIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHHIO HA OCHOBE YCBOEHHMS OOIIEYETIOBEUECKUX IEHHOCTEH,



TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY Tpomis W  HAmNpaBICHHOCTH
JaNbHENIIEro 00y4YeHus.

OOmiee yuciao0 4YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMUM Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKXAHUE OBYYEHUSA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Poiap XMMUM B )KU3HU YEIIOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemiecTtBa. du3nyeckue CBOWCTBAa BEHIECTB. ATpPETraTHOE COCTOSHHE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U Cl0KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHTENbHAsE aTOMHAas Macca.
OTHOcUTeNbHASE MOJIEKYJIApHAask Macca. MaccoBasi 10JIsl XMMHUYECKOT0 3JIeMEHTa
B COCJIMHECHUH.

KomnuectBo BemecrBa. Mosb. Monsgpras Macca.  BzaumocssA3b
KOJIMYECTBA, MACChl M YHUCIA CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacyérel 1o
dbopMyIamM XUMHUYECKUX COSAMHEHUM.

Ouznyeckue W XUMHUYECKHUE SBJICHUS. XHUMHYECKas peakuuss u eé
MpU3HAKU. 3aKOH COXPaHEHUS MAacChl BENIECTB. XUMHUUYECKHUE YPaBHEHUSI.
Knaccudukanus xuMudeckux peakiuii (COeTIUHEHUS, Pa3I0KEHUs, 3aMEICHUS,
oOmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0#, MpaBuiiaMu paboThl B J1aOOpaTOpHH
u npuéMmamMu oOpallleHus ¢ JabopaTOpHBIM OOOPYIOBAaHUEM, H3YUYECHHUE W
onucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHWYECKUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBJIeHUE BOCKA, TASHUE JIbJIa, pAaCTUpPAHUE caxapa
B CTyIKE, KUIEHUE W KOHJCHCAIMS BOJbI) U XUMUUYECKUX (TOpPEHUE CBEYH,
MPOKAJMBAaHUE MEIHONH TPOBOJIOKH, B3aMMOJICHCTBHE Meja C KHCIIOTOMW)
SBJICHUM, HAOJIOICHWE W ONHCAHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakuil (pa3oKeHue caxapa, B3auMOJECHCTBUE CEPHOM KHCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanum, B3auMoJeHCTBUE
xesesa ¢ pactBopoM coiu Meau (1), nzydenne cnoco00OB pas3aeieHus: CMeceit: ¢
MOMOIIIBI0O ~ MarHuta,  (UIBTPOBAHUE,  BBIMApUBAHUE,  JUCTWLISALIUS,
xpoMarorpadusi, MPOBEACHUE OYUCTKUA IMOBAPEHHOW CONM, HAOIIOJEHUE U
ONMUCAaHUE PE3yJbTATOB MPOBEACHUS OIbITAa, WUIIOCTPUPYIOMIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHE MOENIe MOJIEKYJT (I1apOCTEPIKHEBBIX ).

Ba:xHeiinue npeacTaBuTe I HEOPraHUYECKUX BellECTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 3neMeHT U mpocToe
BemecTBo. HaxoxkaeHune Kuciopoja B Mpupoje, (GU3NUECKHe W XUMHYCCKUE
cBoiictBa (peakuuu ropenusi). Oxcupabl. [Ipumenenne kuciopoaa. CrocoObl
MOJIyYeHHs] KHUCJIOpoJa B JabOpaTOpud W MPOMBIINUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — aJIoTpoIHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoit 3pPexT XUMUYECKON peaklny, TEPMOXUMHUYECKUE YPaBHEHUS,
9K30- U DHJIOTEPMUYECKHE PEaKIUU. TOIUIMBO: Yrojiib U METaH. 3arpsA3HCHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smemeHT M mpocTtoe BemiecTBO. HaxoxkaeHue Boaopoja B
npupone, GU3MYECKHME W XUMHYECKUE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
noxydenus. Knemorel u conu.

MoutsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnueckne cBoMCTBAa BOAbl. Boma kak pactBoputens. PacTBopsl.
HacepimienHble 1 HEHACBIIEHHBIE PAcCTBOPBL. PacTBOPHUMOCTH BEMIECTB B BOJIE.
MaccoBass 107 BEHIECTBA B PACTBOPE. XHMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B NpPHUPOJE W B KU3HU 4elnoBeka. Kpyrosopor
BOJbI B IPUPO/JIE. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOTHBIX
BOJI.

Knaccudukanus Heoprannueckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHUJIOB: coJieoOpa3yromue (OCHOBHBIC, KHUCJIOTHBIE, amM{pOTEpHBbIE) U
HecosieoOpaszyromume. Homenknatypa okcumoB. dusnmdyeckue U XUMHYECKUE
cBoMcCTBa OKCHOB. [losTydeHre OKCUIO0B.

OcnoBanus. Knaccudukanuss OCHOBaHMIA: MIENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHui. PU3NYECKHE U XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudbukanus kucnor. Homenknarypa kucior. Ouzndeckue
U XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTM MetaimmioB H. H. bekerosa.
[TonydeHnue KucCIoT.

Comu. Howmenknarypa coneid. Pu3MUECKME€ W XUMHUYECKHE CBOMCTBA
conei. [Tomyuenue comen.

['eneTnueckas CBsI3p MEXKY KJIACCAMU HEOPTraHUYECKUX COCIMHEHMUIM.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OINpENEIICHUE COAEpKaHUs KHCIOpOoJAa B  BO3AYXE,
NOJIy4eHHe, COOMpaHHe, pacrno3HABaHWE W HU3YUYEHUE CBOICTB KHUCIOpPOAA,
HaOMIOZICHUE  B3aWMOJICHCTBUS  BEMIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUMKHOBEHUSI M TIpEKpalleHus] TopeHus: (Mokapa), O3HAKOMIIEHHE C
oOpasllaMi OKCHJIOB W OINUCAaHWE WX CBOWCTB, TOJyYeHHUE, COOMpaHHE,
pacno3HaBaHWe M M3y4Y€HHE CBOMCTB BOJopoAa (TOpeHHE), B3auMOACHCTBUE



BoJIopoJia ¢ okcusioM Meau (II) (BO3MOXKHO MCIOIB30BaHUE BUIEOMATEPUATIOB),
HaOMIoAeHUEe O00pa3lOB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOEHHOCTEW pPacTBOpEHUs BEHIECTB C pa3IUYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MACCOBOM HOJIEM PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJCHCTBUE BOJABI C MeTaulaMu (HATpPUEM U  KaJIbLIEM)
(BO3MOXKHO HCIOJB30BaHUE BHAECOMATEpPUAIOB), HCCIEIOBAaHUE 00pa3loB
HEOPTraHWYECKUX BEIECTB PA3JIMYHBIX KJIAcCOB, HAOJIOJCHHE W3MEHECHHUS
OKpacKM HWHJIMKAaTOpPOB B pAacTBOpax KHCIOT U IIEJIOYEH, HU3YYCHHE
B3aumojericteus okcuga meau (II) ¢ pactBopom cepHOW KHUCIOTHI, KUCIOT C
METa/UIaMU, PEaKIMi HEUTPAIA3ALINH, TOJTYYEHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITCCHEHHE OJHOIO METaula JpPyTMM M3 pacTBopa COJM, pELICHHE
AKCIEPUMEHTANIbHBIX 3aJlady Mo Teme «BakHeilne KiIacchl HEOPTraHWYECKUX
COCUHEHUI.

Iepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jieMmenToB JI. U. MenngeneeBa. Ctpoenne aroMoB. XUMH4YECKasl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIE PeaKIUuu

[TepBbie TOMBITKH KiIacCUPUKAIMN XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
IpyIMax CXOJHBIX 3JIEMEHTOB (IEJIOYHBIE U IIEJIOYHO3EMETbHbIE METaJUIbl,
raJIOr€Hbl, MHEPTHBIE Ta3bl). DJIEMEHThL, KOTOpble 00pa3yroT am(poTepHbIE
OKCHUbI U TUAPOKCHU/IBI.

[Tepnonnueckuit 3akoH. [leproanueckas cucteMa XUMHYECKUX 3JIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (POPMBI
[lepuoanueckort cucrembl xumuueckux osiemeHToB JI. WM. Mennaeneesa.
Ilepronpl u rpynmbel. PU3NYECKUNA CMBICH TMOPSIKOBOTO HOMEpA, HOMEPOB
MEPUO/Ia U TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snuep. HM30Tombl. DJIEKTPOHBI.
CrtpoeHue AIeKTPOHHBIX 000JI09EeK aTOMOB MEpPBHIX 20 XUMHUUECKUX 3JIEMEHTOB
ITepnommueckoi cucremsl Jl. . MenaeneeBa. XapakTepuCTUKa XUMUYECKOTO
3JIEMEHTA 110 €ro NnoJiokeHuto B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUSI paJnyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAINTMYECKUX U HEMETAJUIMYECKUX CBOWMCTB MO IpyNiaM U Mepruoam.

3nauenue Ilepmoamueckoro 3akoHa u llepuonnueckoil CUCTEMBI
XMMHUYECKUX DJIEMEHTOB JUIA pa3sBUTUA HayKu U npaktuku. [. . Mennenees —
YUYEHBIN U IPAXKIAHNH.

Xumunyeckass cBsizb. KoBaneHTHast (mosisipHass M HEMOJIAPHAs) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenbp okucieHusi. OKUCIUTEIbHO--BOCCTAHOBUTENBHBIE PEAKIIUH.
[Tpouecchl OKKCIIEHHsI U BOCCTAHOBIIEHUS. OKHUCIUTENNA U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumenm:

n3ydeHue o0pas3IloB BEIIECTB METALIOB M HEMETAJIOB, B3aMMOJICHCTBHEC
TUJPOKCHUAA IIMHKA C PacTBOpaMU KHUCJIOT U IIEI0YEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIX —PEAKIINI
(ropeHue, peakiiuu pa3noKeHus, COCIUHEHHUS ).

Mexcnpeomemmnbwie ceasu

Peanuzanysi MeXNpeIMETHBIX CBSI3€H MPU M3YUYCHUH XHMMHUHU B 8 KJlacce
OCYILIECTBIISIETCS Yepe3 HCIOJb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAyUHBIX
MOHATUM, TaK U TIOHSATHH, SBIISIIONIUXCS CHUCTEMHBIMU IS  OTJCIbHBIX
MPEIMETOB €CTECTBEHHO--HAYYHOI'O IIUKJIA.

OOmue ecTecTBEHHO--HAy4YHbIC TIOHSATHA: Hay4HbIM (akT, TUIOTE3a,
TEOpHs, 3aKOH, aHaJdu3, CHUHTE3, KiIacCuUKaIsi, IepUOIUIHOCTD,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJISTUPOBAHNE, U3MEPEHNE, MOJICNb, SIBJICHUE.

®dusuka: Marepus, aroMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUM 3apsjl, BEIIECTBO,
Ten0, 00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBa, a3, (PM3MYECKUE BEJIMYWHBI,
€JIMHUIIBI U3MEPEHUS, KOCMOC, TIJIaHeThl, 3B€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEPATbl, TOPHBIE IOPOJIbI,
TMOJIE3HBIE UCKOMIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasA peaKkuusi

[lepuoanueckuii 3akoH. [lepuoguueckast cucteMa XUMHUYECKUX JIEMEHTOB
. N. MenpneneeBa. CTpoeHrEe aTOMOB. 3AKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB
XMMHUYECKUX DJIEMEHTOB TNEPBBIX TPEX IMEPUOJIOB, Kalusl, KaJlbLUsi W HX
COCIMHCHUH B COOTBETCTBHM C IIOJIO)KEHHUEM 3J1eMEHTOB B Ilepuommueckon
CHCTEME U CTPOECHHEM MX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKON CBSI3U. THUIBI KPUCTATIIUMYECKUX
PELIETOK, 3aBUCHUMOCTb CBOKCTB BEILIECTBA OT TUINA KPUCTALUIMYECKON PELIETKU
1 BHUJa XUMHYECKOM CBS3H.

Knaccudukanus ©u  HOMEHKJIATypa  HEOPTraHUYECKUX  BEIICCTB.
XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMUXCS K Pa3IMYHBIM KjaccaM
HEOPraHUYECKUX COCIMHEHUM, TCHETUYECKAs CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Knaccudpukanuss XUMUYECKUX PEAKIUA MO pa3IMYHbIM MHpHU3HAKaM (110
YUCITy ¥ COCTAaBY yYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3(PdeKTy,
0 HW3MECHCHUIO CTEIEHEW OKHUCIEHUS XHUMHYECKHUX  DJIIEMEHTOB, IO
o0paTUMOCTH, TIO YYacCTHIO KaTaau3aropa). OJK30- H DJHIOTEPMHUYECCKUE
peaAKLIMH, TEPMOXUMHUYECKUE YPABHEHUS.



[TonsTe 0 ckopoctu xumudeckou peaxiuu. [lonsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHYECKMX peakuusx. [loHATHE O TOMOIeHHBIX U
reTeporeHHblx peakuusax. [lomarne o karamuse. IloHATHE O XUMHUYECKOM
paBHOBecHH. DakTOpbl, BIMAIOIIME HA CKOPOCTh XMUMHYECKOW pPEaKIHH U
MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTENTPHO-BOCCTAHOBUTEIILHBIE ~ PEAKLWHU, AJIEKTPOHHBIA OayaHc
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHOW  peakuuu.  CocraBiieHWEe  ypaBHEHMM
OKHUCJIUTEIBHO--BOCCTAHOBUTENBHBIX PEAKLIMNA C HCIOIB30BAHUEM METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopus  SJIEKTPOIUTUYECKOW  JTUCCOLIMALINH. DJIEKTPOJIUTBHL U
HEINEeKTpoJauThl. KaTuoHbl, aHMOHBL. MeXaHU3M JUCCOLMAIMM BEUIECTB C
pa3IMYHBIMM BUJAMU XUMHUYECKOU CBs3U. CreneHp nucconuanuu. CHIBHBIE U
CcJ1a0bI€ AIEKTPOJINUTHL.

Peakuuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHbIE MOHHbIE YpaBHEeHMs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHUW U COJIEH B CBETE NPEICTABICHUNA 00 3JIEKTPOJUTUUYECKON
nucconmanyu. KauectBeHHbIe peakuyy Ha HOHBL. [IoHsATHE O TUAPOIN3E CONEM.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEIISIMU KPUCTANIMYECKUX PEMIETOK HEOPraHUYECKUX
BEILIECTB — METAJVIOB U HEeMeTa/uioB (rpadura U ajnMasa), CIOKHBIX BEIIECTB
(x7Iopuma HaTpus), HCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOH
peakuuu  OT  BO3ACMCTBHMS ~ pa3iaMYHbIX  (AKTOPOB,  HCCIIEJOBAaHHE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, IpoOIecca JUCCOLMALMHU KHUCIOT,
niesioyeit u cosiel (BO3MOMXKHO MCIOIB30BAHUE BUAECO MAaTEPUAJIOB), TPOBEACHHE
OMbITOB, WUTFOCTPUPYIOIIUX MPHU3HAKA MPOTEKAHUS PEaKUUid HOHHOTO OOMeHa
(oOpa3oBanue ocajka, BBIJICICHHE Tra3a, oOpa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKLIUI
(ropenue, peakiuu pa3oKeHHUs, COEIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEIIECTB C TOMOIIbIO KAaYECTBEHHBIX PEAKIMH Ha HOHBI,
pelIeHre SKCepUMEHTANTbHBIX 3a/1a4.

Hemeranibl u MX coeIMHEHUA

OObmas xapakTepucTtuka ragoreHoB. OCOoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIe cTereHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIONCHOB. XHMHUYECKHME CBOWCTBA HA MPUMEPE XJopa
(B3aMMOJEHCTBHE C METAJJIJaMH, HEMETaUIaMM, IIEJI0YaMHU). XJIOPOBOJOPO.
ConsiHast KUCIOTa, XUMHUYECKUE CBOMCTBA, MMOTy4YeHHUE, MpUMeHeHue. JleiicTBre
XJIOpa ¥ XJIOPOBOJOPOJA HA OpraHU3M 4eJIoBeKa. BakHelue XJI0puabl U UX
HAXO0XKJCHUE B IPUPOJIE.



O6mass  xapakrtepuctuka 3neMeHTOoB  VIA-rpynnel.  OcobGeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEepHbIEC CTENEHU okucieHus. CTpoeHne u Gu3n4ecKue
CBOMCTBa TPOCTHIX BELIECTB — KHUCIOpPOJAa M Cephl. AJUIOTPOIHbIE
MOJAU(PUKALIUUA KUCIOPOJIa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOIOPO,
cTpoeHre, (U3MYECKHEe U XHMHYECKHe CBoicTBa. OKCHIBI Cepbl Kak
MPEJACTABUTENN KHUCIOTHBIX OKCUI0B. CepHast kuciora, (Quanyeckue u
XUMHUYECKHUE CBOICTBa (0OIIME Kak MpeJICTaBUTENs Kilacca KHUCIOT U
cnenupuyeckre). XuMUYECKUE PEAKIUH, JIekKaIIHe B OCHOBE MPOMBIIIIEHHOTO
croco0a moixyyeHusi cepHoil kucioThl. [Ipumenenue cepHoit kuciotel. Conu
CEpHOI KMCJIOTHI, KaueCTBEHHAs peakius Ha cysibdaT-uoH. HaxoxaeHue cepsl
1 €€ COCIUHEHUU B MPUPOJE. XUMUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl
COCIMHEHUSIMU Cepbl (KUCJIOTHBIE JOXKIH, 3arpsi3HEHUE BO3JyXa U BOJIOEMOB),
CIOCOOBI €ro NMpeA0TBPAILEHUS.

OO6mas xapakTepucThka 31eMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCICHHsS. A30T, pacupoCTpaHEHUE B
npupoje, Gpunyeckue U XuMuYeckue cBoiictea. KpyroBopot azora B nmpupoze.
AMMHaK, ero pU3nYecKue U XUMUUECKHE CBOIMCTBA, MOJIyYeHHE U TPUMEHEHHE.
Conn amMMoHUSs, WX (U3MYECKHE U XUMUYECKHE CBOMCTBA, NPUMEHEHUE.
KauecTtBeHHas peakuusi HAa MOHBI aMMOHHUSI. A30THAsl KUCJIOTa, €€ MOJIyYEHHE,
dbu3uyeckre W XUMHYECKHE CBOMCTBA (0OIIME Kak MpeACTaBUTENs Kjacca
KUCIIOT ¥ crnenududeckue). VMcnonp3oBaHue HUTPATOB M COJIeH aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YJ0OpeHuN. XUMHYECKOE 3arps3HEHHE OKPY KAroIIeH
Cpenbl COeAMHEHUSIMU a30Ta (KUCIOTHBIC JIOXK/IH, 3arPsI3HEHNE BO3/yXa, MTOYBI
u BonoémoB). Docdop, amnorponubie Moaudukanuu docdopa, puznueckue u
xumuueckue cBoictBa. Oxcua  dochopa (V) u  docdopHas kuciora,
du3nueckre U XMMUYECKUE CBOMCTBA, nony4yeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJILHBIX yI00PECHUI.

O6mas  xapakrtepuctuka aneMeHToB I[VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKUCIEHUA. YTJIEpOH, aIOTPOIHbIE
MoAU(pUKALIUUA, PACIPOCTpAaHEHUE B NpUpoje, (U3NUECKHEe U XUMHUYECKUE
cBoiictBa. Ancopbumsi. KpyroBoport yriepoaa B mpupoae. Okcuisl yrieposa,
ux (uU3NUECKHe W XUMUYECKHE CBOWCTBA, NEHCTBUE HA YKUBBIE OPTaHU3MBEI,
NOJIy4eHHE U MPUMEHEHHE. DKOJIOTUYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCUIOM
yriepoaa (IV), rumore3a riodajbHOTO TOTEIJICHUS KJIMMAaTa, MapHUKOBBIM
addekr. YrompHas Kuciaora M €€ ConM, X (PU3HYECKHE M XHUMHYCCKHE
CBOICTBa, MOJyYeHHE W NMpuMeHeHue. KauecTBeHHas peaknus Ha KapOoHAT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUITMHE, MPOMBIILICHHOCTH U
CEJILCKOM XO3SIUCTBE.



[lepBoHavyasibHBIE TIOHATHS OO0 OpPraHMYECKHWX BEIIECTBAX KaKk O
COEIMHEHMSIX yIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTUJIEH, 3TaHOJ, TJIMLUEPHH,
yKCycHasi KucioTa). [IpupoaHble HCTOYHMKH  YTIEBOAOPOJIOB  (yroib,
PUPOJIHBIN ra3, HePTh), MPOIYKTH UX MepepadboTKu (OCH3UH), UX POJIb B OBITY
U TPOMBINUICHHOCTH. [IoHSTHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKUPaX,
Oenkax, yriieBoJax — M UX POJIM B JKM3HU 4elloBeKa. MaTepuanbHOE €IHMHCTBO
OpraHUYECKUX U HEOPTaHUUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHUE CBOMCTBA, NOJMYyYEHHE H
npumeHenue. CoenrHeHUs KpeMHUsi B mpupoje. OOimue mnpencraBiieHus 00
okcujie kpeMuus (IV) u kpemHueBoit kuciaore. CUITMKATHI, UX UCIIOJIH30BAHKE B
OBITY, B MPOMBIIIUICHHOCTH. BakHe11e cTporuTeIbHbIe MaTepUAlIbl: KEpaMuKa,
CTEKJIO, LIEMEHT, OETOH, kene300eToH. [Ipo0iaembl 6€30MacHOro CHOAb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4yeHue O00pa3OB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHOMN
KHUCJIOTBI, TPOBEJCHNE KAUECTBEHHBIX PEAKIINI HA XJIOPUI-UOHBI U HAOJIIOACHUE
IPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromue PU3nYecKue U XUMUIECKUE
CBOMCTBa TaJIOr€HOB M WX COCIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEPHUAJIOB), O3HAKOMJICHHE C oOpasliamMu XJOpPUJIOB (TalOre€HUIOB),
O3HAaKOMJIEHWE C oOpa3lamMu cepbl U €€ COECOUHEHUSMHU (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), HaOMO/IeHUE TMporecca OOYIIIMBaHUS
caxapa moJ JACHUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTBI, H3y4YEHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHUCIOTHI, TMPOBEIACHUE
KAueCTBEHHOW peakuuu Ha cyiabdaT-uoH U HaOMI0JIeHHe Mpu3HaKa eé
MIPOTEKaHUs1, 03HAKOMIICHHE C (PU3NYECKUMH CBOMCTBaMHU a30Ta, (hochopa u ux
COCIMHEHMI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opaslamu
a30THBIX B (POoCHOPHBIX yIOOpPEHUH, MoJlydeHHne, COOMpaHKe, paclio3HAaBaHHUE U
M3y4YeHHE CBOMCTB aMMMaKa, IMPOBEJICHHUE KauyeCTBEHHBIX peaKkIuii Ha HMOH
aMmmoHust U (docdaT-uoOH W  U3yYEHHE TPU3HAKOB WX IPOTEKAHMUS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
WCIIOJB30BaHUE BHUJECOMATEPUATIOB), H3YUYECHHE MOJEIEH KPHUCTANIMUYECKUX
peméTok anmMasza, Trpaduta, (QyuiepeHa, O3HAKOMJIICHHE C MPOIECCOM
a7copOIMU pACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM
NpOTHBOrasa, MoJy4yeHue, COOMpaHHe, PACIO3HAaBAaHUE M HM3YUYEHUE CBOWCTB
VIJICKUCIIOTO Ta3a, MPOBEJCHUE KA4YeCTBEHHBIX peakluid Ha KapOoOHAT U
CUJIMKAT-UOHbl U H3Yy4YEHUE IMPU3HAKOB MX MPOTEKaHUS, O3HAKOMIICHHUE C
MPOAYKIUEH CUIMKATHOW MPOMBIILIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BakHelue HeMeTalbl U UX COCTUHEHUS.



MeTajuibl 4 UX COCAMHEHMS

OOmass xapakTepuUCTUKAa XUMHUYECKUX DJJEMEHTOB — METAJUIOB Ha
OCHOBaHHH UX NOJIOXKEHHUS B [lepnonnueckoi cucteMe XUMHYECKUX SJIEMEHTOB
1. 1. MeHneneeBa u cTpoeHus: arToMOB. CTpoeHUE METAILIOB. MeTamyeckas
CBSI3b M METAJUIMYECKasi KPUCTAJUIMYECKAsI PeIIETKA. DIEKTPOXUMUYECKUMN Psifl
HalpsDKEHUM MeTaIoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crocoObl mnomyyeHuss MmeTawioB. [loHATHE O KOPPO3MM METAJLIOB,
OCHOBHBI€ CIOCOOBI 3alUThl WX OT Koppo3uu. CruiaBel (CTaib, YYTYH,
JTIOpPATIOMUHUN, OpOH3a) U UX MPUMEHEHNE B OBITY U TIPOMBIILIEHHOCTH.

[I{emoynpie  MeTtamwipl: nosoxkeHne B llepuogmueckon  cucreme
xuMu4eckux sneMeHToB /. 1. MenaeneeBa, CTpo€HHE UX aTOMOB, HAXOXKJICHUE
B npupojie. Pu3nuecKkue U XUMHUYECKHE CBOWMCTBAa (Ha NpUMEPE HATPUS H
kanus). OKcuabl W TUAPOKCHIBI HATpus W Kanud. [IpuMeHeHHe IeloYHbIX
METAJIOB U UX COCIUHECHUM.

[[lenouyno3eMebHbIE MeETaabl MarHuid W KaJbLIMM: IIOJIOKCHHE B
Ileppnogmueckoir cucreme xumuuyeckux a3nemeHtoB JI. WM. Menneneesa,
CTPOCHHUE MX ATOMOB, HAaXOXJeHue B npupone. dusznueckne m XUMHUECKHE
CBOMCTBa MarHusi M Kajiblus. BaxxHeimme coequHeHus Kanbliusa (OKCH,
TUAPOKCHUJ, COJn). JKECTKOCTH BOABI U CTIOCOOBI €€ YCTPaHEHHS.

AmomuHnl: mnosiokeHue B [lepuonnueckoll cucTeMeE XHMHYECKHX
anemeHToB J[. U. MenneneeBa, cTpoeHHEe aTroMa, HaxOXJICHUE B IIPHUPOJIE.
duznueckre W XUMUYECKHE CBOWMCTBA amtoMUHUS. AMGMOTEpHBIE CBOWCTBA
OKCHJA Y TUAPOKCHIA ATFOMUHUSL.

Kenezo: nomoxenne B [lepruoanueckon CUCTEME XUMUYECKUX IJIIEMEHTOB
. . Menpneneesa, ctpoeHne aToma, HaxoxkAeHUe B npupone. dusznueckue u
XUMHYECKHe CBOMcCTBa xene3a. Okcuapl, ruapokcuabl u conm xkeneza (1) m
xenesa (III), ux cocta, CBOMCTBA U MOJTYUYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oOpasllaMHd METaJUVIOB M CIUIaBOB, MX (U3UYECKUMU
CBOMCTBAMHU, H3YUYCHHE PE3yJbTaTOB KOPPO3UU METALIOB  (BO3MOXKHO
HCIIOJIb30BAaHUE BHIEOMATEPHAIIOB), OCOOCHHOCTEW B3aMMOJCHCTBUS OKCHIA
KaJIbI[Usl U HATpUsl C BOAOW (BO3MOKHO KCIOJIb30BAHHE BHUIECOMATEPHUAJIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHUS JKEJE3a B KUCIOPOIE
(BO3BMOXXHO HCIIOJB30BAaHHWE BHUACOMATEPHATIOB), MPU3HAKOB IMPOTEKAHUS
KaueCTBEHHBIX PEAKIIMil HA MOHBI: MAarHUs, KaJIbIUs, aIFOMUHUA, LIMHKA, )KeJe3a
(I1) u xeneza (III), memu (II), HabOmromEeHWE W OMHMCAHHUE IMPOIIECCOB
OKpallMBaHUSl IUIAMEHUM HWOHAMHM HATpHs, Kaldusl M Kalblus (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB), HCCIEIOBaHUE aM(pOTEPHBIX CBOMICTB



TUAPOKCHIA ATIOMUHUSA U TUAPOKCHIIA LIMHKA, PEHIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme MeTaiipl U UX COSTUHEHUS.

XUMHA 4 OKPYKAKILAafA cpeaa

BemecTtBa 1 Marepuasibl B MOBCEIHEBHOW XW3HM 4esoBeka. bezomacHoe
MCIOJIb30BaHME BEUIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momorrs npu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

XUMUYECKOE 3arpsi3HEHNE OKPY KaloUIei cpepl (peenbHast 10y cTuMas
KoHIeHTpanust BemiectB, pganee — IIJK). Ponp xumum B pemieHun
HKOJIOTMYECKUX MPOOIIEM.

Xumuueckuii IKCnepuUMenm:

u3yyeHue o0pa3loB MaTepuasoB (CTEKIIO, CIUIABbl METAIIJIOB, TOJIMMEPHbIE
MaTepHaIbl).

Mesicnpeomemmuoie cea3u

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHUH B 9 Kiacce
OCYLIECTBJISIETCS. Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHM, SABISIIONIMXCS CHUCTEMHBIMU JUISI OTJEIbHBIX
IPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAy4HbIN (aKT, TUIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIACCU(PUKALMS, NEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHUE, MOJIENb, SIBJICHHUE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIHI.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIHI,
U30TOMBI, PaJUOaKTUBHOCTb, MOJIEKYJA, JJEKTPUUYECKUN 3apsi, MPOBOIHHUKH,
MOJIyITPOBOJHUKH, AUDJIEKTPUKH, (OTOPIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHo€  COCTOSIHME  BeIllecTBa, Tra3, pacTBOpP, PacTBOPUMOCTS,
KpUCTAJUIMUECKas pEelETKa, CIUIaBbl, (U3MYECKHE BEIMYMHBI, E€IUHMIIBI
U3MEPEHNs, KOCMHUYECKOE ITPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, CoNHIIE.

buonorus: gorocunTes, apixanue, buocdepa, IKOCUCTEMA, MUHEPATIbHBIE
yA00pEeHUs, MUKPOSJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEILIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MHHEpPaTbl, TOPHBIE TOPOJIbI,
MIOJIE3HBIE HCKOMAEMbIE, TOIINBO, BOAHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pE3yNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XOJ€ OOYYEHHS XMMHHU B €IUHCTBE Y4EOHOU U
BOCIIUTATENBHON  JEATENIBHOCTH B  COOTBETCTBHUM C  TPaJWLMOHHBIMU
POCCUHCKUMH COLMOKYJBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMU,
MPUHATBIMU B OOLIECTBE MPaBUJIAMU U HOPMaMH MOBEJCHHS U CIIOCOOCTBYIOT
MPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLUATIU3ALNNA 00YYaIOLIUXCSl.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXXKalOT TOTOBHOCTh  OOYYaroOUIMXCs
PYKOBOJICTBOBATbCSl CUCTEMOM TIO3UTUBHBIX LIEHHOCTHBIX OPHUEHTAlUil |
pacUIMpEeHHE ONBITA IEATETbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO  OTHOLIEHUA K  OTEYECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY M HAay4YHOMY HAcJICIWI0, TOHUMAaHUS 3HAYEHUS XMUMHUYECKOU
HayKH B JKU3HU COBPEMEHHOr0 O0ILECTBa, CIIOCOOHOCTU BIaJETh JOCTOBEPHOM
uHpopmManued O MNepeloBbIX JOCTHKEHUSAX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUMHTEPECOBAHHOCTHM B HAyYHbIX 3HAaHUAX 00
yCTpOICTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUSI:

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MENKIMYHOCTHBIX
OTHOLIEHUH B  KOJUIEKTUBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILLECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEeI0BATENbCKONW, TBOPUECKOM U JIPYTUX
BUJAaX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOPa3HOM COBMECTHOM eATEIbHOCTH
IIPY BBITIOJIHEHWW YYeOHBIX, TO3HABATEIBHBIX 3a/1a4, BHIOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  y4YEOHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIIOHMMAHUI0O W  B3aUMOINOMOIIM B  Mpolecce ATOM  ydeOHOM
NEeATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEIECHHE M IOCTYIKH CBOUX
TOBApHILEH ¢ MO3ULUMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHUPOBO33pPEHYECKUE MPECTABICHUS O BEIIECTBE U XUMUYECKON pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHW U COCTaBIIAIOIINE
OCHOBY 171l IOHUMaHUs CYIIIHOCTH Hay4YHON KapTHUHBI MUPA, IPEICTAaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHSA MPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
IPUPOTHOM CPENOU, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;



MO3HABATEIbHBIE MOTHUBBI, HAMIPABJICHHBIE HA MOJYyUYEHUE HOBBIX 3HAHUU
M0 XHUMHUHU, HEOOXoauMble IJs1 OOBSCHEHUS HAOIIOaEMBIX MPOLIECCOB U
SABJICHUM, TMMO3HABATEbHOM, MH(POPMAIIMOHHON M YUTATEIbCKON KYyJIbTYPHI, B
TOM YHCII€ HaBBIKOB CaMOCTOATENbHON padoThl € Y4E€OHBIMH TEKCTaMH,
CIPaBOYHOW  JUTEPATypOl, JOCTYMHBIMM TEXHUYECKHMH  CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYEHHIO U TO3HAHHUIO, JIOO03HATEIHbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K €aMOOOpa3OBaHMIO, IMPOCKTHOM U  HCCIIEOBATEIbCKON
NEeSTEIBHOCTH, K OCO3HAHHOMY BHIOOPY HANpPaBICHHOCTH U YPOBHSI 00yUYEHUS B
JaJIbHEHIIIEM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTH HW3HU, OTBETCTBEHHOIO OTHONIEHHS K CBOEMY
3JI0pPOBBIO, YCTAHOBKHM Ha 3JJ0POBBIA 00pa3 >KU3HM, OCO3HAHHME MOCIEACTBUNA U
HENPUATHE BPEIHBIX MPHUBBIYEK (YMOTPEOJICHHUS AaJIKOTOJsl, HAPKOTHUKOB,
KypeHusi), HEOOXOJMMOCTH COOJIOJEHUs TMpaBuUil  OE30MacHOCTH  MpHU
oOpaleHuu ¢ XUMUIECKIMH BEIIECTBAMU B OBITY U peaTbHOU KHU3HU;

5) Tpy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil U TpyAa pa3IudHOro
pOJia, YBOXKEHUE K TPYIy U pe3yJbTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHCIIE
HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHWW 10 XWMHUHU, OCO3HAHHBIA BHIOOP
UHAMBUYAIIbHON  TPAaeKTOpUM MPOJOJDKEHHs 00pa3oBaHMs C  Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH, yCHemHod NpodecCUOHATBLHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOUMBIX YMEHHH, TOTOBHOCTh aJalTHPOBATHCA B MPOQPECCHOHATBHON
cpene;

6) IK0JIOrHYeCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKU 11eJIeCO00pa3HOe OTHOILIEHUE K MPUPOAE KAaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTH 3J0POBOTO
u Oe3omacHoro odpasza »KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($u3HUEeCKOMY U MCUXUYECKOMY 3JI0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJAEHUS
npaBuil 0€30MacHOTO TOBENEHUs NMpU paboTe ¢ BeIIeCTBAMM, a TaKXe B
CUTYaLUsX, YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJIEH;

CTIOCOOHOCTH MPUMEHSThH 3HAHUS, TIOTyJaeMble TTPH U3YUYCHUH XUMUH, JIJIS
pelIeHnsT 3aaad, CBA3AHHBIX C OKPYXAKIIEH MNPUPOAHOW CpEIou, s
MOBBILICHUS] YPOBHS SKOJOTMUYECKOM KyJIbTYpbl, OCO3HAHHUSA TJ00ATBHOTO
XapakTepa 5KOJOTHYECKHX MpoOJeM M MyTed HX peleHUs MOCPEeICTBOM
METOJIOB XMMUH, 3KOJOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS UM
B MT0O3HABATEJIbHOM, KOMMYHUKATUBHOU U COIIMAIIbHON MTPAKTHUKE.



METAIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MerampenMETHBIX pPE3YyJbTATOB BBIICISIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHPOBO33pPEHUsI OOIICHAYYHBbIC TOHATUS (3aKOH, Teopus,
IPUHIIMI, TUMoTe3a, (akT, cucTema, MPOIEeCcC, AKCIEPUMEHT M Jpyroe.),
KOTOPBIE HCIOJNB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MpeIMeTax U
MO3BOJISIIOT  HAa OCHOBE 3HAaHWUH W3 JTHX MPEAMETOB  (HopMHUPOBATH
MPEICTABICHUE O IIEJIOCTHOM HAayyHOW KapTUHE MHUpA, U YHHUBEPCAJbHbBIC
y4eOHbIC JIeUCTBUA (ITO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PETYJATHUBHBIC),
KOTOpBIE 00OecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHHOMY
MJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM e TEILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE el cTBUSA

ba3oBble JJornyecKkue 1eMCTBUA:

YMEHHUSI MCIIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJIEHUS MPU OCBOCHHUH
3HaHUU: PACKPBIBATh CMBICT XUMUUYECKUX MOHATUM (BBIACISTh UX XapaKTEPHBIC
MPU3HAKK, YCTAaHABIMBATh B3aUMOCBS3b C APYTUMU MOHSATUSAMM ), UCIIOIH30BATh
MOHATHUS 1J1s1 OOBICHEHUS OTAEIBHBIX (JAKTOB U SIBIICHUH, BEIOMPATh OCHOBAHUS
U KPUTEpUM I8 KIacCU(PUKAIMM XHMHYECKHUX BEIICCTB M XHUMHUYECKHX
peakIuii, yCTaHaBJIWBAaTh NMPUUYMHHO-CIICJICTBEHHBIC CBSI3M MEXIYy OOBEKTaMHU
W3YUYCHHS, CTPOUTDH JIOTUYECKUE PACCYKICHUSI (MHIYKTUBHBIE, J1€TyKTUBHBIE,
10 aHAJIOTUH ), JIeJIaTh BHIBOJIbI M 3aKJIFOUEHUS;

YyMEHHUE TPUMEHATh B TMPOIIECCe IO3HAHUS TOHATHUS (TIPEIMETHBIE M
METanpeIMETHBIC), CHUMBOJIMYCCKHE (3HAKOBBIC) MOJICIH, HCIOIb3yEeMbIC B
XUMHH, TPeoOpa3oBbIBaTh IIUPOKO IPUMEHSIEMBbIE B XUMHH MOJICIbHBIC
MPEJCTaBICHHUS — XUMUYECKUH 3HaK (CUMBOJI 2JIEMEHTA), XuMuueckas popmyia
U YpaBHEHUE XUMHUYECKOW PEAKIIUU — MPU PEIICHUH YYEOHO-TI03HABATEIHHBIX
3a7a4, C Y4YE€TOM OTUX MOJECIBHBIX MPEJACTABICHUM  BBIABISATH U
XapaKTepu30BaTh CYIIECTBEHHBIC TMPU3HAKU HM3y4aeMbIX OOBEKTOB —
XUMUYECKUX  BEIIECTB M  XUMHUYECKHUX  pEeaKIui, BBIABIATH  OOIIME
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJICTBEHHbIE CBSI3M U TNPOTUBOPEUMS B
M3Yy4aeMbIX TIpoIleccax U SIBJICHUSIX.

ba3oBble nuccienoBare/ibCKue AeiiCTBUS:

YMEHHE UCIIOIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYE€CTBE MHCTPYMEHTA
MO3HAHMS, a TaKX€ B Ka4eCTBE OCHOBBI i1 (DOPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OIbITA 1O IJIAHWPOBAHMIO, OPTaHU3AIMU M IIPOBCICHUIO
VYCHHUYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM Tpolecca,
CaMOCTOSITEIIEHO TIPOTHO3UPOBATh €T0 PE3yIbTaT, (OPMYITHPOBATH 000OIICHUS



Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOIO OIBbITA, UCCIEIOBAHUS, COCTABIISTH
OTY€T 0 MpoAeTaHHON padoTe.

PabGora ¢ unpopmaumeii:

yYMEHHME BBIOMpATh, aHAJIU3UPOBATh U HHTEPHPETUPOBATH MH(POPMALUIO
pa3aMuYHBIX BUAOB M (GOpPM MPEACTABICHUS, TMOIyYaeMyl0 M3 pa3HbIX
HMCTOYHHMKOB (HAYYHO-TIONYJIIpHAs JMUTEpaTypa XUMHUYECKOIO COJEpIKaHus,
CIpaBOYHbIE TMOcOOus, pecypchl VHTepHeTa), KpPUTUYECKH OLIEHUBATh
IPOTUBOPEUYMBYIO U HEAOCTOBEPHYIO HH(POPMALHIO;

YMEHHE IPUMEHATh Pa3IM4HbIE METO/IbI U 3alpOChl MPU MOUCKE U 0TOOpE
nH(GOpPMAILMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOMUMBIX IJIS BBITIOTHEHUS
y4eOHBIX M MMO3HABATENbHBIX 33124 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OIbITA
B 00JIaCTH HCIIOJIb30BAHUS HWH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJBTYpOM AaKTHUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAIBHYIO (OpMY MpEeACTaBICHUS
MH(pOpMaMU U WUIIOCTPUPOBATH PELIAEMBbIE 3aJa4l HECIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHHME WCIIOJIb30BaTh M aHAJIM3UpPOBaTh B Mpolecce Yy4eOHOU W
UCCIIEI0BATEIBCKON NS TEIIbHOCTH uH(pOpMaLHIO 0 BIIUSTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBAa M TPAHCIOPTAa HA COCTOSTHUE
OKpYXarouen MPUPOTHON CPEIbI.

KoMMmyHukaTuBHBIE yHHBepcajibHble yYeOHbIe 1eiiCTBHA:

yMEHHUs 3a7aBaTh BOIPOCHI (B XoJe auayiiora W (WiIM) TUCKYCCHH) II0
CYLIECTBY 0OCyXkaaeMoil Tembl, (OpMYyIUpPOBaThL CBOU MPEAJIOKEHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOM 3a1auH;

YMEHUS MPEJCTaBIATh IOJYYEHHBIE Ppe3yJIbTaThl IO3HABATEILHON
JESTEIbHOCTY B YCTHBIX W TNHCbMEHHBIX TEKCTaX; JAeNaTh MPE3ECHTAINI0
pe3yJIbTaTOB  BBIMOJIHEHHUS XUMHUYECKOTO HSKCHEpHUMEHTa (J1abopaTOpHOIro
OMbITa, JJA0OPATOPHOU PabOTHI MO MCCIEI0BAHUIO CBOMCTB BEIIECTB, YUYEOHOIO
IPOEKTA);

yMEHUsI y4yeOHOTO COTPY/IHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABAaTEJIbHOM M MCCIEAOBATEIbCKOM  NIEATENbHOCTH TPU  PEIICHUU
BO3HHUKAIOIIUX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIJIACOBAHUS
no3uuuid  (oOCyXleHus, OOMEH MHEHHUSIMH, «MO3TOBbIE  IITYPMbD»,
KOOpJIMHAIIMSA COBMECTHBIX JCHCTBUHM, OINpEIETICHHE KPUTEPUEB IO OLECHKE
KauyecTBa BBINOJIHEHHOM pabOThI U ApyTHE).

PeryasiTuBHbIe YHUBepPCAJbHbIEe Y4eOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIbHO ONPEAEIATh LEIH ACSITeNbHOCTH, MJIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U IIPU HEOOXOAUMOCTU KOPPEKTUPOBATh CBOKO



JesITeNIbHOCTD, BBIOMpaTh Hanbosee 3¢ (HeKTUBHBIE CITOCOOBI PEIIeHUs Y4eOHbIX
Y TIO3HABATEJIBHBIX 3374, CAMOCTOSITEJIbHO COCTAaBIIATh MM KOPPEKTUPOBATH
MPEVIOKEHHBIM AJITOPUTM JIEMCTBUM IIPU BBINOJHEHUM 33aHUKA C YYETOM
MOJIy4eHHs] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTAaX — BEIIECTBaX U PEaKIUsX,
OLICHMBATh COOTBETCTBHUE IOJYYEHHOI'O pE3yJIbTaTa 3asiBJICHHOM LA, YMEHHE
WCIIOJB30BaTh W AHAIM3UPOBATH KOHTEKCTBI, IIPEUIaraéMble B YCJIOBUU
3aJIaHUMN.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB MO OCBOEHHUIO 00s3aTEIBHOTO

collepKaHMsl, YCTAaHOBJIEHHOTO JaHHOHN (enepasibHONM padoyell Mmporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOMIMMUCS HAyYHbIEC 3HAHUS, YMEHHUS U CIIOCOOBI
NeUCcTBUM, crenuduueckue g NpeaMETHON o0nacT  «XUMHS», BHIIbI
JNEATEIBHOCTH 10 TMOJYYEHUID HOBOIO 3HAHUs, €ro HHTEPIPETALNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K koniy oOydeHuss B 8 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpakaTh CPOPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUI:

e PacCKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MTOHATUM: aTOM, MOJIEKYJIA,
XUMHYECKUHN DIIEMEHT, IIPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs
U MOJIEKYJISIpHAsT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JOJi1 XUMHUYECKOTO »JJEMEHTa B COEAUHECHUMU,
MOJISIPHBI ~ 00BEM, OKCHJ,  KHCJIOTA,  OCHOBAaHUE,  COJIb,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl pPeaKkuusl,
KJIaccu(pUKalys peaklmii: peakiui COEIUHEHUS, PEaKLIUU Pa3I0KEeHHUS,
peaklMu 3aMElIeHUusl, peakuuu OOMEHa, SK30- M JHJIOTEPMHUYECKHUE
peaKkimu, TEIUIoBOM 3PGEKT peakiuu, SApo aToMa, JIEKTPOHHBIN CIIOM
aTomMa, aToMHas opOuTanb, paguyc aToma, XHUMHYECKas CBS3b,
MOJISIpHAsE M HEMOJSpHAs KOBAJICHTHAs CBS3b, MOHHAsA CBSI3b, HOH,
KaTUOH, aHWOH, PAacTBOpP, MaccoBas JAOJs BellecTBa (MPOLEHTHAs
KOHIIEHTpAIMs) B paCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX IIOHATHU U
MPUMEHATH TU MOHITUA IPU OMMUCAHUU BEIIECTB U UX IIPEBPALLCHUN;

e HCMOJb30BATh XUMHUYECKYID CHUMBOJIMKY JUIsl COCTaBleHUs (GOpMy
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIINM;

e ONpENeNaTh BaJCHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHECHUSX, CTENECHb OKUCIEHHUS DJIEMEHTOB B  OWHApHBIX
COCMHEHUAX, NMPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KIAcCy



COCIMHECHUIA TO (QopMysiaM, BUJ XUMHYECKOW CBs3M (KOBaJCHTHAs U
VMOHHAsl) B HEOPTaHUYECKUX COCITUHECHUSX;

packpeiBatb cMmbica llepuomnueckoro 3axkona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHUX AJIEMEHTOB OT UX noJioxkeHus B [lepronnueckoil cucreme,
3aKOHOB COXPAHEHUSI MAcChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHUS, 3aKOHA ABOTaapo;

OMKCHIBATh M XapaKTepu3oBaTh TabmuuHyio ¢gopmy Ilepuonnueckoi
CUCTEMBbl XHMHUYECKHX DJIEMEHTOB: pa3IU4aTh IOHATUS «IJIaBHAs
noarpynmna (A-rpynna)» u «nodounas noarpynna (b-rpynma)», massie
1 OOJbIIME MEPUOJIbI, COOTHOCUTh 0003HAYEHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepuonuueckas cucrema xumuueckux siaemeHToB JI. U.
MeHzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsii sapa, oOIIee YHCIO
AJIEKTPOHOB U pacipeAesiCHUE UX MO JIEKTPOHHBIM CIIOSIM);
KIacCu(UIMPOBaTh  XMMHYECKUE  DJIEMEHTHI,  HEOpPraHWYeCKHue
BEIIECTBA, XUMUYECKUE peaKInH (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
PEaKIIMK BEIIECTB, 10 TEIIOBOMY 3P dheKTy);

XapaKkTepru30BaTh (OMUCHIBATH) OOIME XUMUUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJACCOB,  MOATBEpXKJas  OMUCAHWE  MIpUMEepaMu
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINIA;
IPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT MX
KauE€CTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX
MpEBpaIlEHUI B pa3IUYHBIX YCIOBUSX;

BBIYUCIISATH OTHOCHUTEJIBHYIO MOJICKYJIIPHYI0 W MOJIAPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMMHYECKOrO »dJeMeHTa 1o (opmyre
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, NPOBOJIHTH
pacu€Thl MO YPAaBHEHUIO XUMHYECKON PEaKIIn;

IMPUMEHSITh OCHOBHBIE OIEPAIMH MBICIUTEIBHON JESITEIBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHUE, O0000IIeHHe, CHCTEeMaTHU3AIHIO,
KJIacCU(PUKAIINIO, BBISIBICHUE MPUYUHHO--CJICICTBEHHBIX CBS3€H — JUIs
M3YUYCHHS] CBOMCTB BEIIECTB U XMUMHUYECKHX PEaKIHMil, €CTeCTBEHHO-
Hay4YHble  METOABbl  MO3HAHUS  —  HAOJIOJICHHE, HW3MEpPEHHUE,
MOJICJIUPOBAHKE, YIKCIICPUMEHT (pEaJIbHBIA U MBICIICHHBIN);

ClIedOoBaTh MpaBWIaM  TOJIb30BAHUS XUMHUYECKOM TOCYyIOW W
nabopaTopHbIM 000pY/IOBaHMEM, a TaKKe TMpPaBWIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH MO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPaHUIO



K

razoo0pa3HbIX BEIIECTB (BOJOPOJAa M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C  OMNPEACIEHHOM MAacCOBOM JOJIEM PACTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATh U MPOBOJUTh XUMUYECKHUE DKCIIEPUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U  KHUCIOT C IOMOIIBIO
WHANKATOPOB (Jakmyc, (eHondTaaer, METUIOPAHK U IPYTHE).

KOHI[y oOydeHus B 9 KJlacce TpEIMETHBIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PACKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHH: XHUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTMOH, aHHOH, MPOCTOE BEILECTBO,
CJI0KHOE BEIIIECTBO, BAJIECHTHOCTD, JIEKTPOOTPULATEIBHOCTD, CTEIIEHb
OKHCJICHUS, XUMHUYECKas peakius, XUMHUYECKas CBfA3b, TEIIOBOM
ahdexT peakuu, MoJb, MOJSPHBIA 00BEM, PACTBOP, DIEKTPOJUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAST TUCCOUUALINS, PEAKIIUU MOHHOTO
oOMeHa, KaTajau3aTop, XHWMHYECKOE paBHOBeCHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMU, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEaKIUU,
OKHCJIUTENIb, BOCCTAHOBHUTEIb, OKHUCICHUE W  BOCCTAaHOBIICHUE,
ajutoTponus, aM(OTepHOCTb, XUMHUUYECKas CBI3b (KOBaJCHTHAas,
WOHHAs, MeTaJUIM4YecKas), KpUCTaIMYecKass pemérka, KOppo3Hs
METaJIOB, CIUIABBI, CKOPOCTh XHWMHWYECKOM pEaKUuuH, NPEeAeIbHO
nonycrtumas konuentpauus 11K BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX IIOHATHUH U
MPUMEHSATH 3TU TTOHSTHS MMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUN;
UCIIOJIb30BaTh XMMHYECKYIO CHMBOJHMKY JUISI COCTaBJeHUS (popMya
BEIIECTB U YPAaBHCHUN XUMUYECKUX PEAKIIUIA;

ONpPENENISITh BAJCHTHOCTh W CTEMEHb OKHUCJICHUS XUMHUUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX Pa3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh
BEIIECTB K OMNpPEACIEHHOMY KJIAcCy COEIUWHEHUW mo ¢dopmysam, BHI
XUMUYECKOW CBsI3U  (KOBaJIeHTHAsl, HWOHHAs, MeETaUIMuecKas) B
HEOPTraHUYECKUX COCAMHEHUSX, 3aps]l MOHA TI0 XUMHUYECKOH (opmyiie,
XapakTep Cpelbl B BOAHBIX PacTBOPAX HEOPTraHMYECKUX COCIUHECHUU,
THUI KPUCTAJUIMYECKOMN PEIIETKA KOHKPETHOTO BEIIECTBA;

packpbiBath cMbIca Ilepuonmdeckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHUE: OINHUCHIBATh W XapaKTEpHU30BaTh
TabauuyHyto Gopmy Ilepronnueckoit CUCTEMbl XUMUYECKHUX JIEMEHTOB:
pasnuyaTh MOHATUS «IJIaBHas moarpynna (A-rpymma)» u «moOodyHas
noarpynma (b-rpymnma)», Mansie W OOJBIIME TMEPUOMBI, COOTHOCHUTH
0003HaYCHUSA, KOTOPbIE HMEIOTCS B IEPUOIUYSCKOM TaOauIe, C
YUCJIOBBIMU  XapPaKTEPUCTUKAMHM CTPOCHUA AaTOMOB XMUMHUUYECKHX



AJIIEMEHTOB (COCTaB M 3apsia sjapa, oOIlee YHUCIO DSJIEKTPOHOB U
pacrpenesieHue UX M0 JJIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U X COCJIMHEHUN B
npenenax MajiblX NEPUOOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
HX aTOMOB;

KIacCU(PUIIMPOBAaTh ~ XMMHYECKHE  DJIEMEHTHI,  HEOPTaHWYECKUE
BEIIECTBA, XUMUYECKUE pEaKINH (TI0 YUCITY ¥ COCTaBY YYaCTBYIOIIUX B
peaklMK BEUIECTB, MO TErIoBoMy 3P deKTy, 10 U3MEHEHUIO CTeNeHEeH
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKHE XUMUYECKUE
CBOMCTBA MPOCTHIX M CIOXXHBIX BEIIECTB, IMOJTBEPKJas OIMUCAHUE
npuMepaMyi MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaAKIUi;

COCTaBJIATh YPaBHEHUS DJICKTPOJUTUUECKOM JUCCOLUALMHU KHUCIIOT,
HIEJI0YEW W COJIEW, TOJIHBIE W COKpAIEHHBIE YPABHEHUS PEAKLIHM
MOHHOTO  OOMEHa, YypaBHEHUA  pPEAKUUM,  MOATBEPXKIAIOIIUX
CYIIECTBOBAHUE T'€HETHUUYECKON CBSA3U MEXKAY BEIIECTBAMU Pa3IMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIui
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCa ATUX PEaKIIMiA;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBPALICHUN B Pa3IMYHBIX
YCIOBUSIX;

BBIYUCIISATH OTHOCHUTEJIBHYI0 MOJIEKYJSAPHYIO W MOJIIPHYIO MacChl
BEILIECTB, MAaCCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo QopMyiie
COCMHEHHUs, MAaCcCOBYIO JIOJIO BEIIECTBA B pPAacTBOpPE, IPOBOJIHTH
Pacy€ThI O YPABHEHUIO XUMHYECKOM PEaKIINH;

coOyofaTh TIpaBuUjia  TOJIB30BAHUST  XUMHUYECKOM  MOCYJIoM W
Ja00paTOpHBIM O0OpPYJIOBAaHMEM, a TakKKe IpaBWia OOpalleHus ¢
BCILIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSMU T10 BBHITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYyYECHUIO U COOMpaHUIO
ra3000pa3HbIX BEMIECTB (aAMMHAaKa U YTICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMM, TMOJATBEP)KIAIONIME KAdeCTBEHHBIH COCTaB
pPa3IMYHBIX BEIECTB: PACIO3HABATHh OIMNBITHBIM IMYTEM  XJIOPHI-,
Opomun-, wuomua-, KapOonar-, ¢docdar-, cunukar-, cymabdart-,
TUAPOKCUJI-UOHBI, KATHOHBI aMMOHHUS M MOHBI M3YYEHHBIX METaJIJIOB,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUUYECKUX BEILECTB;



e TMPUMEHATH OCHOBHBIE OIEPAIMU MBICIUTEIBHON NIESITENBHOCTH —
aHaIM3 W CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTEMaTU3aLHIO,
BBISIBJICHUE TIPUYMHHO-CJIE/ICTBEHHBIX CBSI3€M — /I M3YUYEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEAKIMM, €CTECTBEHHO-HAYUHBIE METObI
No3HaHUS — HaOJIOZCHHE, U3MEPEHHE, MOJICITUPOBAHHE, IKCIICPUMEHT
(peasibHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HaumenoBaHue pa3jiesioB U JaeKkTpoHHbIE (HU(POBHIE)
KonTposabHbie IpakTnyeckue
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3znea 1. IlepBonavanbHble XUMHYECKHE OHSATHUSA
Xumust — BakHasg 00J1acThb
11 €CTECTBO3HAHUS U 5 0 9 bu6mmorexa [IOK
' MPAKTUYECKOU JIeSITEITbHOCTH https://m.edsoo.ru/7f41837c
yeJIOBEKa
BemecTBa 1 xuMuueckue bu6mmorexa [IOK
1.2 15 1 0
peakuuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3pnen 2. BaxkHeiine npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
91 Bosayx. Kucnopog. ITonsatue 6 0 0 bu6mmoreka [JOK
' 00 okcuaax https://m.edso0o.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubnnoreka [JOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. Pacteopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
' OCHOBAaHUAX https://m.edso0o.ru/7f41837c
94 OCHOBHBIE KJIACCHI 11 1 1 bubnmnoreka [JOK
' HEOPraHMYECKUX COEAUHEHMIM https://m.edsoo.ru/7f41837c
Hroro no pazneny 30



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Pazpnen 3. Ilepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 31eMeHToB /[. . MenaesneeBa. CTpoeHune aToMOB.
Xumuueckas cBsizb. OKNCINTENIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU

[lepuoauueckuii 3aKOH U

[Teproaudeckas cuctema
bu6mmoreka [IOK

1 . 7
3 XMMHUCCKUX SIIEMEHTOB /] 0 0 https://m.eds00.ru/7f41837¢

Mennene-eBa. CTpoenue
aToma

XUMHYECKas CBA3b.
bubmuorexa [JOK

3.2 - 8 1 0
OxucnutensHo https://m.edsoo.ru/7f41837c¢

BOCCTAHOBUTCIIbHBIC PCAKIIUN

WToro no pasnen 15 bubmmorexa LIOK
Pasney https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 0 0 bu6nmorexa LIOK

https://m.edsoo0.ru/7f41837c¢

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOT'PAMME 08 4 >



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJTACC

KosaunuyectBo yacos DJIEeKTPOHHBIE
Ne /it HaunmeHnoBaHMe pa3/ieiioB U TeM Kowrponbusre  Tpaxriseckie (uudgposbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
Paznein 1. BeniecTBO 1 XUMHUYeCKHE PeaKIUU
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 0 bubnuoreka [IOK
OCHOBHBIX Pa3/IeJIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubmmorexa [JOK
peakuii https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
XUMHUYECKUE PEakiuu B pacTBOpax https://m.edso0o.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTanibl M X coeIMHEHHUS
91 OO0mras XxapakTeprucTUKa XUMHYECKUX 4 0 1 bubnmnorexa [JOK
anemeHToB VIIA-rpymmsl. ["amoreHst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 bubmorexa LOK
S — https://m.edso0o.ru/7f41a636
OO61mas xapakTepuUCTHKa XUMUYECKUX BuGorexa LOK
2.3 aneMeHToB VA-rpynisl. A30T, pochop u 7 0 1 https://m.edsoo.ru/7f41a636
UX COEIMHEHUS
94 OO0mias XxapakTepruCcTUKa XUMHYECKUX 8 1 2 bubmmoreka [JOK
sneMeHToB [VA-rpynmsl. Yriaepoa u https://m.edso00.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

KPEMHUU U UX COCUHECHUS

Hroro no pazaeny 25
Paznena 3. Merasliibl M X COeTHHEHUS
. bu6nmorexa [IOK
3.1 06 4
HIHME CBOHCTRA METAILIOB https://m.eds00.ru/7f41a636
bubmuoreka [IOK
2 B i 1
3 aKHEUIe MEeTAJUIBI U UX COEIUHCHUS 6 https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
4.1 BemectBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnnorexa [IOK
' m P https://m.edso00.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE BpeMs 3 bubnmorera IOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




ITOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
KoaunuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3yYeHUs o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
1 [Ipeamer xumun. Pons xumuu B 1 bu6mmoreka [IOK
JKU3HU 4YejaoBeKa. Tena u BelecTsa 05.09.2023 | https://m.edsoo.ru/ff0d210c
5 IlonsaTue o0 MeTo1aX MO3HAHMUS B 1 bu6mmoreka [IOK
XUMUU 07.09.2023  https://m.edsoo.ru/ff0d227e
[TpakTuueckast padorta Ne 1
3 «IIpaBuna paboTsl B 1aboparopuu u 1 bubnnoreka [JOK
pUEMBI OOPALLIEHUS C 12.09.2023  https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYI0BAaHUEM
4 Yucreie BelecTBa U CMECH. 1 bu6nmoreka [JOK
Cnioco0nI paznieneHus cMecen 14.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTrnueckas padora Ne 2
5 «lfas eJIeHne cﬁeceﬁ (Ha mpumepe 1 bubmmorexa [OK
8 . PHMEP 19.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOU COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBL I MOIISRYITHL 21.09.2023  https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUE IIEMEHTBI. 3HAKU 1 bubnmoreka [JOK
(CHMBOJIBI) XUMHUYECKHUX JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
8 IIpocThie u c0XXHBIE BElleCTBa 1 bubmorexa HOK
P B 28.09.2023  https://m.edsoo.ru/ff0d2a6¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

bu6mmorexa [IOK

9 A -
TOMHOTMOIIERYIIApHOS yHeHHC 03.10.2023  https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSTHCTBA COCTaBa
10 BEIIECTB. XUMHUYECKas hopmyJia. bubnnoreka [HOK
BaneHTHOCTh aTOMOB XMMHYECKUX 05.10.2023 = https://m.edsoo.ru/ff0d2eae
3JICMCHTOB
OTHOCHTENIbHAS aTOMHAs Macca.
11 OTtHOCHUTEIbHAS MOJICKYISIpHAs bubmorexa [JOK
y2Ip 10.10.2023  https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10511 XMMHYECKOTO bu6mmoreka [IOK
3JIEMEHTAa B COCAMHECHUU 12.10.2023  https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemiectBa. MoJib. bubmuorexa [JOK
MounspHas macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 DOu3nYeCKUue U XUMUYECCKHIE bu6nmoreka [JOK
ABJICHUS. XUMUYECKasl peaKlus 19.10.2023  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n yCIIOBHsI IPOTEKAHUS bubnnoreka [JOK
XUMUYECKUX PEaKIUi 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MacChl BEIIECTB. bubnmnorexa [JOK
XUMUYECKUE YpaBHEHUS 26.10.2023  https://m.edsoo.ru/ff0d3b88
Brerurcienus Kolnm4uecTBa, MacChl
17 BCII[SCTBA 10 YPAaBHCHUSIM bubmorexa [JOK
B yp N 07.11.2023 | https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHH
Knaccudukanus XuMHaecKux
18 eaKuui (CoeAMHEeHUS bubmmorexa [OK
peaidt A : 09.11.2023 https://m.edsoo.ru/ff0d3f34
pa3oXKeHUs, 3aMeIleHus, OOMEeHa)
19 M. B. JIoMOHOCOB — y4€HBIN- bubnnorexka [JOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHimKIoneauct. O0o0IIeHNE U 14.11.2023  https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIus 3HaHui
Kontposbnas padora Nel o teme
20 «BelecTBa 1 XMMHYECKHE bubmorexa LOK
» 16.11.2023 https://m.edso0.ru/ff0d4290
peaKIum»
Bo3nyx — cMech razos. CoctaB
21 Bo3ayxa. Kucimopon — 3jieMeHT U bubmorexa HOK
Ayxd. pOZA 21.11.2023  https://m.edsoo.ru/ff0d448e
npocrtoe BemiecTBo. O30H
dusnyeckue U XUMAYECKHUE
99 CBOMCTBA KHCJIOpO/ia (peaKkiuu bubnuorexa [JOK
okucienus, ropenue). [lonsitue 06 23.11.2023  https://m.edsoo.ru/ff0d4614
OKCHIaX
Crioco0sblI MOTy4eHHS KHCIIOPOIa B
23 71a00paTOpUr M MPOMBIIUIEHHOCTH bubmmorexa [OK
P ’ 28.11.2023  https://m.edsoo.ru/ff0d497a
[TpumeHneHue kucaopoa
TemoBoii 3 pexT xumuueckon
ea , TIO eo
24 IT)e iIcI)I;I;MI:/IqI:({:ZI)M aBHEHUU bubmorexa LOK
p P ’ 30.11.2023  https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIAOTEPMHUCCKUAX
peaKIusax
To o (HedTh, yTO €TaH).
25 3arH Ziieéie(iz yianifofoébiliro bubmorexa [JOK
P A, 05.12.2023  https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[IpakTuueckas padbora Ne 3 mo Teme
26 «ITomyuenue u coonpanue bubmorexa LOK
Y P . 07.12.2023  https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, U3yYEeHUE €T0 CBOWCTBY
27 Bonxopon — anemeHT u mpocToe bubnuorexa [IOK



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

BemecTBo. HaxoxaeHue B mpupose 12.12.2023  https://m.edsoo.ru/ff0d4ddO0
®dusndecKkue 1 XUMHICCKHE
28 cBoiicTBa Bogopona. [IpuMmenenue Bubmaorexa ITOK
posa.- 1P 14.12.2023  https://m.eds00.ru/ff0d4dd0
BOJZIOpOA
29 IToHsTHE O KHCITOTaX U COJISIX bubmorexa OK
19.12.2023  https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI MoTy9eHHsI BOAOPOIa B bubnnoreka [JOK
nabopaTopuu 21.12.2023  https://m.edsoo.ru/ff0d4ddO
[TpakTiueckast pabota Ne 4 o Teme
31 «[lomyuyenue u cobupanue bubmmorexa [JOK
. 26.12.2023  https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUYCHHUE €0 CBOHCTBY
39 MounsipHbliii 00bEM ra3oB. 3aKOH bubnuorexa [JOK
ABoranpo 28.12.2023 | https://m.edsoo.ru/ff0d542e
Brranciaenust 00n€Ma, KoIM4yecTBa
33 BEII[ECTBA ra3a [0 €ro H3BECTHOM bubmorexa [JOK
. Y 09.01.2024  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HJIH 00BEMY
Berancnenus 00EM0B ra3oB 1o
34 YPaBHEHHUIO peaKkliu Ha OCHOBE bubnuoreka [IOK
3aK0HA 00BEMHBIX OTHOIICHUH 11.01.2024  https://m.edsoo.ru/ff0d5708
ra3oB
35 duznyecKue 1 XUMHUYECKHe bubmuoreka [JOK
CBOWCTBA BOJEI 16.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTie 06 bubnmuorexa [JOK
WHIUKATOpax 18.01.2024  https://m.edsoo.ru/ff0d59e2
37 Bona xak pacTBopHTEIb. bubnuoreka [IOK
Hacrlmennable 1 HEHACHITIICHHBIS 23.01.2024  https://m.edsoo.ru/ff0d5b40
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pactBopbl. MaccoBas 10Jist
BELIECTBA B paCTBOPE
[TpakTrueckas padota Ne 5 o Teme
«IIpuroroBienue pacTBOPOB C

bu6mmoreka [IOK

38 onpeieIEHHON MacCOBOM J10J1ei 25.01.2024  https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELLIECTBA»
39 KonTponbnas paborta Ne2 o teme bubnuorexa [JOK
«Kucnopoa. Bogopon. Boga» 30.01.2024  https://m.edsoo.ru/ff0d6342
40 OKcHIBI: cOCTaB, KIIaCCU(PUKAIINS, bubnuorexa [JOK
HOMEHKJIaTypa 01.02.2024  https://m.edsoo.ru/ff0d664e
[Toy4eHne u XUMHUYECKUE
41 CBOMCTBA KMCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ 06.02.2024  https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OCHOBaHUS: COCTaB, bubmuorexa [JOK
KJaccu(uKalus, HOMEHKIIaTypa 08.02.2024  https://m.edsoo.ru/ff0d67ca
43 [Tonyuenune n xummudeckue bubnnoreka [JOK
CBOMCTBAa OCHOBaHUH 13.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: cocras, kinaccudukanms, bu6nmoreka [JOK
HOMEHKJIaTypa 15.02.2024  https://m.edsoo.ru/ffOdfee2
45 [lonyuyenne n xumMnyeckue bubmuorexa [IOK
CBOMCTBA KUCIJIOT 20.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpemaue): HOMEHKIIATypa,
46 CHOCOéLI;) ri)ﬂyq)eHHs{ XI/IMI/I‘IZ(}:‘)KI/IG bubmorexa HOK
. ’ 22.02.2024  https://m.eds00.ru/00ad9474
CBOICTBa
47 [TpaxTuueckast paborta Ne 6. bubnuoreka [IOK
Pemenne skciepuMeHTaTBHBIX 27.02.2024  https://m.edsoo.ru/00ad9b7c
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3aja4 1mo TeMe « OCHOBHEIE KJIaCChI
HEOPraHWYECKUX COCIHMHEHUID)

I'eneTnueckas cBI3b MEXKOY

48 KJIacCaMH HEOPTraHUYECKUAX Bubmaorexa ITOK
. P 29.02.2024  https://m.edsoo.ru/00ad9a50
COEUHEHUI
49 O000I11IeHNE U CUCTEMATU3ALIUS bubmuoreka [JOK
3HAHUU 05.03.2024 | https://m.edsoo.ru/00ad9cb?2
KonTtponpnast padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI bubmmorexa LIOK
. 07.03.2024  https://m.edsoo.ru/00ad9ela
HEOPTaHMYECKUX COCTMHCHUN
Ile € 110 acc a
51 | mmarseotons snevomon, Homamse.c BuGanorera LIOK
' 12.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMCHTOB
Ileproauueckuii 3aK0H U
59 [lepnonnueckas cucrema bu6nmoreka [JOK
XUMHYecKuX daeMenToB Jl. U. 14.03.2024 = https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuoapl, TpyImIbL, IO TIIBI bubmmorexa LOK
PHOZIBL, TPYTHTIBL, HOATPY 19.03.2024  https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX bubnuoteka [JOK
snep. M3oTomsr 21.03.2024  https://m.edsoo.ru/00ada342
CTpoeHHe JIIEKTPOHHBIX 000JI0UYEeK
55 aTOMOB 2J1eMeHTOB [leprnoanueckoi Eubmorexa IIOK
pHOA 04.04.2024  https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menzaeneera
56 XapakTepHUCcTUKa XMMUYECKOTO bubnuorexa [IOK
dJIEMEHTA IO €T0 IIOJIOKEHUIO B 09.04.2024 | https://m.edsoo.ru/00adag824
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[Tepnonnueckoii cucreme /1. U.
MenpaeneeBa

3nauenue [leproanyueckoro 3akoHa
JUTISL pa3BUTHS HAYKH U MMPAKTUKH. J].

bu6mmoreka [IOK

7
> N. MenneneeB — y4€Hbll, iearor 11.04.2024  https://m.edsoo.ru/00ada96e
U TPaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKHX AJICMEHTOB 16.04.2024  https://m.edsoo.ru/00adaab8
59 HoHHas xuMu4ecKkast CBsI3b bubmorera [JOK
18.04.2024  https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas bubnnoreka [JOK
XHMHYECKas CBS3b 23.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanienTHas HenonspHas bubnuorexa [JOK
XUMHYECKasl CBS3b 25.04.2024  https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmorexa [JOK
02.05.2024  https://m.edsoo.ru/00adae28
63 OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC bubmuorexa [JOK
peakiuu 07.05.2024  https://m.eds00.ru/00adb076
64 OKUCIUTENN U BOCCTAHOBUTEIU bubmorexa LHOK
14.05.2024  https://m.edso0o.ru/00adb076
KonTponbnas padota Ne4 o teme
65 «Ctpoenue aroma. XUMHAYECKas bubmorexa HOK
' 16.05.2024  https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBuslit ypok. O6o0uieHue u bubnuorexa [IOK
cHUCTEeMaTH3aIus 3HAaHUI 21.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O60011IeH e U bubnuorexa [IOK
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CHUCTEeMaTH3aIus 3SHAaHUI 23.05.2024  https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6001IeHre U 1 bubnmoreka [JOK
CUCTEeMAaTH3aIusA 3HaHUI 23.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJTACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbie IIpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
[Tepunoanueckuii 3aKoH.

1 [lepuonuueckas cuctema 1 bu6mmoreka [IOK
XUMHYECKHX 31eMeHTOB J[. H. 05.09.2023  https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHUYECKHUX IJIECMCHTOB 1 bubmorera [JOK

R 07.09.2023  https://m.edsoo.ru/00adb6h6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnmnoreka [JOK
HEOPraHUYECKHUX BEIECTB 12.09.2023 = https://m.edsoo.ru/00adb7e2

4 Bupl XuMuyeckoi CBSI3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAININYECKUX PEIIETOK 14.09.2023  https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel no reme
«IToBTOpEHUE U yriIyONeHue

5 . 1
3HaHUI OCHOBHBIX Pa3/IeNioB Kypca 19.09.2023
8 Kimacca»

Knaccudukanms xumuaeckux

6 €aKIUi 10 pa3InYHbIM 1 bubmorexa HOK
peartt P 21.09.2023  https://m.edsoo.ru/00adbcb0
MpU3HAKaM
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknuu. [ToHATHE O TOMOT€HHBIX 1 bubmorexa [JOK
PeAKIUH. 26.09.2023 = https://m.edsoo.ru/00adbe9a

U I'CTCPOTCHHBIX PCAKIIUAX
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IlonsaTue 0 XUMHYECKOM
paBHOBecuu. DaKTOPHI,
BIIMSIIOLKME HA CKOPOCTh

bubmuorexa [JOK

8
XUMHUYECKON PEaKLnu U 28.09.2023  https://m.edsoo.ru/00adc28c
MMOJIOKEHUE XUMUAYECKOTO
paBHOBECHs
9 OKuCIUTENbHO- bu6mmoreka [IOK
BOCCTAHOBUTEIILHBIE PEAKIIUU 03.10.2023  https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTUYECKON
10 nccorranuu. CHIBHBIE U ci1a0ble bubnmorexa [IOK
A HHat. 05.10.2023  https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HMoHHbBIE YpaBHEHUS peaKIUil bubnmorexa LOK
P pearh 10.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHMU B CBETE bubnuotexa [JOK
Mpe/iCTaBIeHHH 00 12.10.2023  https://m.edsoo.ru/00add5d8
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTAaBICHUN 00 bubmmorexa LHOK
P . 17.10.2023 @ https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
14 TToustue o runpoanse cojen bubmnorexa [IOK
P 19.10.2023 = https://m.edsoo.ru/00add9d4
15 O06o0011eHne U cuCTeMaTH3aIUs bubmmoreka [IOK
3HAHUH 24.10.2023 | https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pelenue s3xkcrepuMEHTAILHBIX bubmorexa LIOK
P 26.10.2023 | https://m.edsoo.ru/00addbfa

3agaqd»
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KonrtponsHast padora Ne2 o reme

17 «OIEKTpOIUTUYECKAs bubmuorexa [IOK
Jqucconuanus. XuMUYeCKHe 07.11.2023  https://m.edsoo.ru/00addecO
pEaKIMK B PacTBOPax»

OO01mmas xapakTepucTUKa
18 ranL([)Ir;H);Bp X:IMII)/II/:I;I/II(I/IG CBOMCTBA bubmorexa HOK
' 09.11.2023  https:/m.edsoo.ru/00addfe2
Ha TIpUMepe XJIopa
Xnoposoaopon. ConsiHast
19 KI/ICJfOTa ilmll)vnfqecxne CBOMCTBa bubmorexa HOK
’ ’ 14.11.2023  https://m.edsoo.ru/00ade104
MOJTy9YeHUE, IPUMEHEHUE
[IpakTuueckas paborta Ne 2 o
20 teme «llomydyenue conssHOM bubmorexa LHOK
Y - 16.11.2023  https://m.edsoo.ru/00ade348
KHCJIOTBI, H3yYCHUE €€ CBOMCTBY
Brrurcnenus mo ypaBHEHUSM
21 XUMHUYECKUX PEaKIui, eClIu OJ1H bubmorexa HOK
PRI, A 21.11.2023  https://m.edso0o.ru/00ade488
U3 pEareHToB JIaH B U30BITKE

29 OO6mras xapakTepucTruKa bubnmnorexa [JOK
aneMeHToB VIA-rpynmsl 23.11.2023  https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(BUKALIUN

93 cepsl. Haxoxnenue cepsl u eé bubnmnorexa [JOK
COCTMHEHHH B IPUPOJIE. 28.11.2023  https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBoaopo/1, CTpoeHHE,

24 q)nznqefm}:ei XI/II;/II/I‘ICCKI/IC bubmmorexa LIOK

N 30.11.2023  https://m.edsoo.ru/00ade802
CBOICTBa

o5 Oxcunpl cepbl. CepHasi KHCIIOTA, bubnmuotexa [JOK

(bu3nyuecKre U XUMHUYECKHE 05.12.2023  https://m.edsoo.ru/00adea28
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CBOMCTBA, IPUMEHEHUE
XUMUYECKUE pEeaKLnH, JIeKAIINE B

OCHOBC IIPOMBIIIJICHHOT'O crocoba
IIOJIYUCHUA cepHoﬁ KHCJIOTHI.

bu6mmoreka [IOK

26
XHUMHYECKOE 3arpsi3HEHUE 07.12.2023  https://m.edsoo.ru/00adec8a
OKpYKarolleu cpeibl
COCITUHEHUSIMH CEPBI

97 Brruucnenune maccoBoil Joiu bubmuorexa [JOK
BBIXO/Ia MMPOJYKTa peakluu 12.12.2023  https://m.edsoo.ru/00adec8a
OOm1ast xapaKTEepUCTHKA
371eMeHTOB VA-rpynnsl. A30T,

28 aCIIPOCTPAHEHUE B IPUPOLE bubnmorexa LOK
Pactipoctp PHPOAE, 14.12.2023  https://m.edsoo.ru/00adeeca6
(hbU3UYECKHE U XUMHUYECCKUE
CBOICTBa
AMMHuak, ero puznueckue u

29 XUMHYECKHE CBOMCTBA, ITOYUYECHHE bubmmorera [TOK

’ Y 19.12.2023  https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTnueckas padorta Ne 3 o
30 TeMe «IloydeHne aMmmMuaxa bubmmorexa LHOK
Y . ’ 21.12.2023  https://m.eds00.ru/00adf180
W3Y4YEeHHE €r0 CBOMCTB)

31 A3oTHas KucCoTa, e€ (U3nIecKue bubmuorexa [JOK
1 XUMHUYECKHE CBOMCTBA 26.12.2023 | https://m.edsoo.ru/00adf306
Hcnonp30BaHnE HUTPATOB U CONEN
aMMOHUS B KAYECTBE

32 MHUHEPAIBHBIX YI00peHnt bubnmorexa [IOK

p yAObP ’ 28.12.2023  https://m.edsoo.ru/00adf518

XHUMUYECKOE 3arpsi3HEHUE
OKpYKarolleu cpebl
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COCAMHEHUSIMH a30Ta
docdop. Oxcun pochopa (V) u
dhocdopnas kucnora, puznyeckue

bu6mmoreka [IOK

33
M XMMHYECKHE CBOMCTBA, 09.01.2024 | https://m.edsoo.ru/00adf68a
MOJTy4YCHUE
Hcnons3oBanue pocdaros B
34 Ka4eCTBE MUHEPAIbHBIX bubnuorexa [JOK
ynobpeHuii. 3arps3HeHue 11.01.2024  https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTamMu
VYraepon, pacrpocTpaHeHIE B
35 npu I()) ): (Ii))mnrt)leczle u bubmorexa LHOK
PHPOJE, . 16.01.2024  https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOICTBA
Oxkcubl yraepoja, ux
(bu3nUYeCcCKre U XUMUYIECKUE
36 CBOMCTBA. DKOJIOTHYECKHUE bubmmorexa [OK
' 18.01.2024  https://m.edsoo.ru/00adfebe
MpOOJIeMBbI, CBSI3aHHBIE C OKCHJIOM
yriepoza (IV)
37 VYronbHast KUCIOTa U €€ CONn bubmmorexa [OK
23.01.2024  https://m.edsoo.ru/00ae006¢c
ITpakTryeckas padora Ne 4 o
38 teMe "[lonydyeHue yriekuciaoro bubmuorexa [IOK
ra3za. KauectBeHHas peaxiys Ha 25.01.2024 | https://m.edsoo.ru/00ae027e
KapOoHaT-NOH"
[TepBoHayanbHbBIE MTOHATHUS 00
39 OpPraHUYECKUX BEUIECTBAX KaK O bubmmorexa [JOK
P » 30.01.2024  https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTIIepoaa
40 Kpemuuii u ero coenuHeHus bubnuorexa [IOK
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01.02.2024  https://m.edsoo.ru/00ae080a
[TpakTuueckas padora Ne 5.
41 Pemenue skcniepuMeHTaIbHBIX bubnnoreka [HOK
3ajga4 no teMe «BakHeme 06.02.2024 | https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COEAUHEHU)
KontponbHas padota Ne3 no teme
42 «BaxHuelne HemeTauibl U UX bubnmorexa LOK
08.02.2024 | https://m.edsoo.ru/00ae0el8
COEIHEHUS»
OOm1ast xapaKTEepUCTHKA
XUMHYECKHUX DIIEMEHTOB —
43 MeTaJuI0B. Merajuinueckas CBs3b bubnuorexa [JOK
U MeTaJuInvYecKast 13.02.2024 | https://m.edsoo.ru/00ael03e
KPUCTAJUTMYECKas PeIIéTKa.
dusnueckue cBOMCTBA METAJIOB
XHUMHUYECKHE CBOMCTBA METALIOB.
44 DIEKTPOXUMHAYECKUH DS, bubmmorexa LHOK
P . P 15.02.2024  https://m.edsoo.ru/00ae1156
HaMpPsHKEHUH METaJIOB
OO6mme crmocoOb! MOTyYeHUs
mertauioB. Crrasel. Beranciienus
45 IO YPaBHEHUAM XUMHUYECKUX bubmmorexa LHOK
P N 20.02.2024 | https://m.edsoo.ru/00ael1156
peakiuii, ecii OJIMH U3 PearecHTOB
COJIEPKUT MPUMECH
46 ITonsATHE O KOPPO3UN METAIIOB bubmmorexa LOK
PP 22.02.2024  https://m.eds00.ru/00ae1278
bubmuorexa [JOK
47
[enourpie MeTa bl 27.02.2024 | https://m.edsoo.ru/00ael14b2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bu6mmoreka [JOK



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

KaJus 29.02.2024  https://m.edsoo.ru/00ae14b2
49 [Ieno4yno3eMenbHBIE METAILIBI — bubmuorexa LIOK
KaJIbIIUM ¥ MarHui 05.03.2024 @ https://m.edsoo.ru/00ae15e8
50 Baxueiime coe fUHEHUSA KAJIBIIUS buGnnorexa LIOK
07.03.2024  https://m.edsoo.ru/00ael15e8
51 O06001IeHNEe U CUCTEMATU3AIIHS
3HAHUUI 12.03.2024
59 JKécTkocTh BOMBI M CIOCOOEI €€ bu6mmoreka [IOK
yCTpaHEHUs 14.03.2024  https://m.edso0.ru/00ae1886
[IpaxTuueckas padora Ne 6 1o
53 Teme "JKECTKOCTH BOJBI U METObI bubnmorexa LOK
R " 19.03.2024 @ https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubmuorexa [JOK
>4 AJTIOMHHHIL 21.03.2024  https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U bubnuoreka [IOK
TUAPOKCH]IA 04.04.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
5 AKeneso 09.04.2024  https://m.edso00.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnmnoreka [JOK
xenesa (I1) u sxenesa (IIT) 11.04.2024  https://m.edso0o.ru/00ae35e6
58 O06001IeHre U CUCTEMATU3 A
3HAHUUI 16.04.2024
[IpakTuueckas padora Ne 7.
59 Pelenne skciepUMEHTAIBHBIX bubnnoreka [HOK
3aja4 1o teme «Bakneimme 18.04.2024 @ https://m.edsoo.ru/00ae3de8

METAJJIbl U UX COCAUHCHU)



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

Brrunciienus 1o ypaBHEHHUSIM
XUMHYECKUX PEAKIUH, ECIIU OJUH

60 U3 PEareHToB JIaH B U30BITKE WIN 1 bubmumoreka [IOK
COJIEPKUT NpUMecH. Brruncnenus 23.04.2024  https://m.edsoo.ru/00ael1750
MacCOBOM J0JIHM BBIXOJa MPOAYKTa
peakuuu

61 O06o01IeHre U cHCTeMaTH3aIs 1
3HaHUI 25.04.2024
KonTponbnas pabota Ne4 mo teme

62 «Baxxueime MeTamibl 1 uX 1 02.05.2024
COCITUHEHUS

63 BemecTBa u Mmarepuaisl B 1 bu6mmoreka [IOK
MOBCEIHEBHOH KU3HHU YeJIOBEKA 07.05.2024 | https://m.edsoo.ru/00ae3f50

64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnuoteka [JOK
OKpY’Karolllen cpebl 14.05.2024  https://m.edsoo.ru/00ae4270

65 Ponb xumuu B perieHnu 1 bubnuoreka [IOK
9KOJIOTMUYECKUX MPOOIeM 16.05.2024  https://m.edsoo.ru/00ae4270

66 PezepBHblit ypok. O0001IeHNE U 1 bubmmorexa [IOK
CHUCTEMATHU3aINI 3HAHUHN 21.05.2024 | https://m.edsoo.ru/00ae0d0a

67 PesepBHblil ypok. O60011eHue u 1 bubnnoreka [JOK
CHUCTEMATH3AINA 3SHAHUHI 23.05.2024  https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O60011eHue u 1 bubnuorexa [IOK
CHCTEMATH3aIUs 3HAHUH 23.05.2024  https://m.edsoo.ru/00ad9ch?2

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI UIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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