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HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeNpHON  IpOrpaMMbl ~ OCHOBHOIO  OOIIEro o0pa3oBaHus,
npeacraBieHapx B DI'OC 00O, a takxke Ha ocHOBe (emepanbHOU paboueit
MpOrpaMMbl BOCHHUTAHHUS U C YYETOM KOHIICTIIMM TPENOJaBaHus Y4eOHOTo
npenMera «XuMHS» B 00pa3oBaTeNbHBIX —OpraHuzanusx Poccuiickoi
denepanum.

[Iporpamma o xumMuu Aa€T MPEACTABICHHE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCIIMUTAHHUS M Pa3BUTHS OOYYAIOIIMUXCSA CPEICTBAMH Y4YEOHOIO
mpenMera,  yCTaHaBIMBAaeT  00Os3aTeNbHOE  MPEAMETHOE  COJACpKaHHE,
MpeayCMaTpUBaET PACHpPEIEICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAHHE IIO
paszzenaM M TemMaM MpOrpaMMbl MO XHWMHUH, ONPENEIAET KOJIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh HM3YYEHUSI XHUMHH C Y4ETOM MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€l, JIOTMKA Y4Ye€OHOrO MpOLEcca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYarommuxcsi, ONpeneNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOoOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTEIbHOM
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl, a TakKe TpeOOBaHUIMA
K pe3yJibTaraM OOyYeHHs XMMHUU Ha YpPOBHE LIE€JIEH HM3y4yeHUs NOpeIMeTa U
OCHOBHBIX BHUJOB Y4Y€OHO-IIO3HABATEIBHOM AESITENIBHOCTH OOYYarOLErocs Io
OCBOCHHIO Y4EOHOT0 COJEPKAHMUSL.

3HaHWE XUMHUH CIYKUT OCHOBOW JUIsl (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocs, €ro NpeJCTaBIeHU 0 MaTEPUAIBHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (HopMUPYEMbIE XUMHUEN MPEICTaBICHUS O B3aUMONPEBPAILEHUAX
SHEPrud U 00 SBOJIOLMHU BEIIECTB B MPUPOJE, O MYTIX PEUICHUS INI00ATbHBIX
po0JieM YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MULIEBOM U 3KOJIOTHYECKOW 0€3011aCHOCTH, MPOOJIEM 3IpaBOOXPAaHEHUSI.

N3yuyenne xumun:

CIOCOOCTBYET peaiu3allii  BO3MOXXHOCTEH Ui CaMOpa3BUTHS U
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIUOHATBHOU
I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMHPOBAHUE MBIILUIEHUS U TBOPUYECKUX CIIOCOOHOCTEM
oOy4Jaronuxcsi, HABBIKOB HX CAMOCTOSTENbHOW Yy4eOHON JN1eATEeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCJIEA0BATEIbCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCETHEBHOM KM3HU, TaK U B TPOPECCUOHAIBHOM JESITENbHOCTH;

3HAKOMUT CO CINEUM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
[EJIOCTHOTO B3IJIAJa HA €AUHCTBO TMPHUPOJBI M  YEJIOBEKa, SBIAETCS
OTBETCTBEHHBIM 3TalioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
00yYaroIMXCs;

CIocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIICHUSI K €CTECTBEHHO--
Hay4YHBIM 3HAHMUSM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOW BKJIaJg B
AKOJIOTHYECKOE 00pa3oBaHre 00yJaroUuXCsl.

JlanHble HanpaBiieHUs B 00yYeHUH XUMHUH 00ecreunBaroTcs creuudukoit
colepkaHusi y4yeOHOro TMpeaMeTa, KOTOPbIA SIBISETCA NEeJaroruyecku
aJanTUPOBAHHBIM OTpa’kKeHHEM 0a30BOM HAYKH XMMHUH Ha ONPEEIEHHOM JTare
e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOT'O 00111er0 00pa3oBaHUs OPUEHTUPOBAH
Ha OCBOEHHME OOYYalOIMMHUCS CHUCTEMbl NEPBOHAUYATIBHBIX MOHSATUH XUMHH,



OCHOB HEOPraHWYECKONM XMMHUU U HEKOTOPBIX OTAENIbHBIX 3HAUMMBIX MMOHATHN
OPTraHUYECKON XUMHH.

CtpykTypa cofepaHusi IpOrpaMMBbl O XUMHHA CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 Moaxoaa K €€ uzydeHuto. CopepxaHue CKIaJbIBA€TCA U3 CUCTEMBI
MOHATUH O XHMMHYECKOM DJJIEMEHTE M BEIIECTBE W CHUCTEMBbI IOHATHHA O
XUMHUECKON peakuud. O0e 3TH CHCTEMBbl CTPYKTYPHO OpraHHM30BaHbI IO
MPUHLUIY IOCJIEA0BATEIbHOIO PA3BUTHA 3HAHUI HA OCHOBE TEOPETUUYECKUX
MIPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUsI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona JI. M. MenaeneeBa kak OCHOBHOI'O 3aKOHA
XUMUH;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOM CBA3H;

— TMpPEACTaBICHUN 00 3JIEKTPOJUTUUYECKON JHUCCOLMALMU BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS pPacCMaTPUBAIOTCA HAa OCHOBE SMIIMPUYECKU
MOJIyYEHHBIX WU OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCA IOCIEAOBATEIBHO OT
OIHOTO ypOBHS K JPYrOMYy, BBINOJHAA (QPYHKOUMU OOBACHEHHUS W
MIPOTHO3MPOBAHUSI CBOMCTB, CTPOCHHUS W BO3MOXXHOCTEH MPAKTHYECKOTO
MPUMEHEHUS U TIOJIyYECHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl IO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKOM COCTABILIIONIEM HAYYHOM KapTUHBI MHpa B
JIOTUKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHHIO
Y METOJaM MO3HaHUs B Hayke. M3ydeHne XUMUM MTPOUCXOAUT C MPUBICYEHUEM
3HAHUI W3 paHee HM3YyYEHHbIX Y4EOHBIX MpeAMeToB: «OKpyXKarouuid MHUpY,
«bunonorus. 5—7 xknacce» u «Pu3uka. 7 Kmace».

[Ipy wu3yyeHMHM XUMUHU MPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB
XUMUYECKOM  HAyKM Kak o0JacTh  COBPEMEHHOIO  €CTECTBO3HAHUS,
MPAaKTUYECKOM JESTENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJbTYphl. 3ajadya y4yeOHOro mpeaMera COCTOMT B (POPMUPOBAHUU
CUCTEMbl XMUMHUYECKUX 3HAHUM — BaXKHEUIMX (HaKTOB, MOHATHMI, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUHM, JOCTYMHBIX OOOOIIEHH MHUPOBO33PEHUYECKOrO
XapakTepa, si3bIka HayKd, B IPUOOIIEHUH K HAYYHBIM METOJaM MO3HAHUS MpHU
M3YYEHUU BEILIECTB M XUMHUYECKUX pPEaKUui, B (HOPMUPOBAHMH U PaA3BUTUU
MMO3HABATENIbHBIX YMEHHMA M HMX NPUMEHEHUWH B Y4eOHO-IIO3HABATEIbHOW U
y4eOHO-UCCIIEeI0BATEIbCKON JESITENIbHOCTH, OCBOCHHUU MpaBuil 0€30MacCHOTO
oOpalieHus ¢ BeIIeCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy u3ydyeHHMM XMMHUM Ha YpPOBHE OCHOBHOrO 0OIIero o0pa3oBaHUs
BaYKHOE 3HAYEHHUE MPUOOPENU TaKUe LETH, KaK:

— (GOpMHpPOBAHUE WHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJEHHOCTb OOyYEeHHMs] Ha CHUCTEMaTU4yecKoe MpHUOOIIEeHUE
00yJaromuXxcsl K CaMOCTOSITEIbHOM TTO3HABATEILHON JCATEILHOCTH, HAyYHBIM
METO/IaM MO3HaHus, (GOPMHUPYIOIIMM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMUMU;

—  ol0ecnieyeHue  yCJIOBHMH,  CIOCOOCTBYIOIIMX  HPUOOPETEHHIO
oOyJaronMMuUCs  OmNbITa pa3HOOOpa3HOM  NEATENTbHOCTH, TO3HAHUSA W
CaMOIMO3HAHUs, KIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIETEHIMM), MUMEIOIIUX
YHUBEpCAIbHOE 3HAUCHUE ISl PA3JIMYHBIX BUJIOB ACATEIbHOCTH;

— ¢opmupoBanue o00ImEeH (QYHKIIMOHATBHOW W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUI OOBSICHATH M OLCHUBATh SIBJICHUS



OKPYAIOILIEr0 MUpPA, UCHOJb3Ysl 3HAHUSA U ONbIT, MMOJIYYEHHBIE NPU U3yYECHHH
XUMUH, NPUMEHATh MX NpPH PEIICHHH NpoOJeM B NOBCEAHEBHOM XU3HU M
TPYAOBOU ESATENBHOCTH;

— ¢opMupoBaHue y OOy4aroUMxcs TyMaHUCTUYECKUX OTHOILICHHH,
MMOHUMAHUSI LEHHOCTH XHUMHUYECKUX 3HAHUU JUIsI BBIPAOOTKH 3KOJIOTMYECKHU
1[eIeCO00pa3HOro TOBEJACHHUSI B OBITY U TPYAOBOH NEATEIBHOCTH B IIENIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOILIEH MPUPOJTHOU CPEIbI;

— pa3BUTHE MOTHUBAIMU K OOYYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOGHHUS OOIEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tmpoduissi ©  HampaBlIECHHOCTH
JaNbHENIIEro 00y4eHus.

OOmiee 4McnO 4YacoB, OTBEACHHBIX [UJISI M3YyYEHUS XHUMHH Ha YpOBHE
OCHOBHOT0 00111ero oOpa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacoB
(2 gaca B Heenmo), B 9 kinacce — 68 yacoB (2 yaca B HEJETIO).



COILEPKXAHUE OBYUYEHUASA

8 KUIIACC

IlepBoHaYa/ibHbIE XUMHYECKUE IOHATHSA

[Ipenmer xumun. Ponp XMMUM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemecTBa. duU3MUecKue CBOWCTBA BEHIECTB. ATPETraTHOE COCTOSHHE
BemiectB. [loHsATHE 0 METOAX NMO3HAHKA B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI UM MOJEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U CIOXKHBIE BeleCcTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas Qopmyiia. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHAsl Macca. MaccoBasi 10JIsl XMMHUYECKOT0 3JIeMEHTa
B COCMHEHUHU.

KomnuectBo BemecrBa. Monb. MomsgpHas wacca.  BzauMocBssb
KOJIMYECTBA, MAcCChl M 4YHCIA CTPYKTYPHBIX €IMHHUIl BeliecTBa. Pacy€rsl mo
(dopMynamM XUMHUYECKUX COEAMHEHUM.

®u3znyeckre M XUMHUYECKUE SABJICHHS. XHUMHUYECKas peakius u e€
MPU3HAKU. 3aKOH COXPaHEHWs MacChl BEIIECTB. XHMHYECKHE YpaBHEHUS.
Knaccudukanys XuMuyeckux peakuui (COeIUHEHUs, pa3JI0kKEHUS, 3aMEILEHNUS,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJI0#, MpaBujiaMu paboThl B JIaOOpaTOpHUH
u npuémamu oOpamieHus ¢ J1aboOpaTOpHbIM OOOpPYIOBAHHUEM, HW3YUYEHUE U
onvcaHue (PU3NYECKUX CBOWCTB O0Opa3llOB HEOPTraHWYECKHUX BEIIECTB,
HaOmoieHne pusznueckux (MJIaBJICHUE BOCKA, TasHUE JIbJla, paCTUPAHUE caxapa
B CTYyNKE, KUIEHHE M KOHJECHCALMS BOJbI) U XMMUYECKHX (TOpEHHE CBEYH,
MpOKaJIMBaHUE MEJAHOM TIPOBOJIOKM, B3aUMOJEHCTBHE MeJla C KHCJIOTOM)
ABJICHUM, HAOJIOJIEHWE M ONHCAHWE NPU3HAKOB NPOTEKAHUS XUMHUYECKUX
peakiuii (pasyiokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJECUCTBUE
xesesa ¢ pactBopoM coiu meau (I1), n3yuenne cnocoO0OB pa3iesieHus: CMECei: ¢
MOMOIIbI0 ~ MarHura,  (QUIbTPOBAHHWE,  BbIAPUBAHUE,  AUCTHILISALHUA,
xpomatorpadusi, MPOBEJACHUE OUYUCTKHA IIOBAPEHHOW COJM, HAOIIOJCHUE WU
ONMKMCAaHWE PE3yJIbTaTOB MPOBEJAEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHNE MOJIeNIel MOJIEKYJT (IIIApOCTEPIKHEBBIX ).

Ba:xHeiiue npeacTaBuTe I HEOPrAaHUYECKHX BELIECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — aneMeHT U mpocToe
BeuiecTBo. HaxoxkneHue kucimopoia B MpUpOAE, (PU3MYECKUE U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenne kuciopoaa. CrocoObl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUd W NPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — auToTponHast MOAU(PUKALIMS KUCIOPOaA.

TernnoBoit 3pPexT XUuMUYECKON peakluu, TEPMOXUMHUYECKUE YPaBHEHMS,
9K30- U DPHAOTEPMHUYECKUE peaklMH. [OIUIMBO: yrojib U METaH. 3arps3HeHue
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 eKTa, pa3pylieHue 030HOBOTO CIOS.

Bomopon — sneMeHT u mpocTtoe BemectBo. HaxoxkaeHuwe BOmoponaa B
npupoae, ¢GU3MUECKMEe U XUMUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. Kucnorsl u conm.

MonsipHblii 00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBAa BOAbl. Boma kak pactBopurenb. PacTBOpEL.
HacellieHHbIE M HEHACBIIEHHBIE PAcTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.



MaccoBas [1os1 BemecTBa B PACTBOpPE. XHMHYECKHME CBOWCTBA BOJIBL.
OcHoBaHus. Poiib pacTBOpoB B MpUPOJE U B KHU3HU yesoBeka. KpyroBopot
BOJIbI B PUpPOJIE. 3arpsi3HEHUE NPUPOIHBIX BOJI. OXpaHa U OYMCTKA NPUPOJHBIX
BOJI.

Knaccudukanus aeoprannuecknx coenuaernii. Oxcuanl. Kimaccudukanms
OKCHJIOB: cojieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) W
HecosieoOpasyromue. Homenknatypa okcuaoB. dusmyeckne U XHUMHUYECKUE
CBOMCTBA OKCHJIOB. [lonyuenue okcuaos.

OcHoBanus. Knaccudukamusi ocHOBaHMIA: MIENTOYM M HEPACTBOPUMBIC
ocHoBaHusA. HoMenkiarypa ocHoBaHui. Ou3ndeckue U XMMHYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHrne OCHOBaHUM.

Kucnoter. Knaccuduxanus xkucinor. Homenknarypa kucnot. dOusnueckue
U XUMHYECKHE CBOMCTBA KMCIOT. Psim aktmBHOCTH MeTauioB H. H. bekerosa.
[lony4yeHue KUCIIOT.

Comu. Howmenknarypa comneid. PU3MUECKME W XUMHUYECKHE CBOMCTBA
conen. [lTomyuenue coinei.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENCIICHUE COJEpKaHUA KHUCIOpOAa B  BO3IYyXE,
MOJIyYeHHE, COOMpaHHE, PACHO3HABAHME W HW3YUYEHUE CBOICTB KHCIOpPOAA,
HaONIOZCHUE  B3aMMOJEIHCTBUS BELIECTB C  KHUCJIOPOJAOM M YCIOBHS
BO3HMKHOBEHHS M TMpEKpalleHusi TropeHus (mokapa), O3HAKOMJIEHHUE C
oOpa3llaMl OKCHUJOB M OIMCAaHWE HX CBOWCTB, IOJy4€HHE, COOHUpaHUE,
pacrio3HaBaHWE€ U H3YyYEHHE CBOWCTB BOJOpOJia (FOpEeHHE), B3aUMOICHCTBHE
BoJIopoJia ¢ okcusioM Meau (II) (BoO3MOXKHO MCIOIB30BaHNE BUIEOMATEPHATIOB),
HaOmoAeHne O00pa3loB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOEHHOCTE PacTBOPEHHS BEUIECTB C PAa3IMYHONM  PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNMPEAEIEHHON MAcCOBOW JOJIEW PAaCTBOPEHHOTO
BEILIECTBA, B3aUMOJCHCTBHE BOJBI C METa/UIaMU (HAaTpUEM U KaJbIUEM)
(BO3MOXHO UCIIOJIb30BAaHUE BUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3loB
HEOPraHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOIIOJEHUE W3MEHEHUs
OKpaCKM HWHIMKAaTOpPOB B pPAcTBOpax KHCIOT W IIECJIOYEH, HU3YUYEHHE
B3aumozercTeus okcuaa meau (II) ¢ pacTtBopom cepHOW KHUCIOTHI, KUCIOT C
METAJIAMH, PEAKIUN HEUTPATIU3aLUK, ITOJTYyYEHHE HEPACTBOPUMBIX OCHOBAaHMM,
BBITECHEHHE OJIHOIO MeETajla JpPYyTMM W3 pPacTBOpa COJIM, pEILICHHE
DKCIEPUMEHTANIBHBIX 3aJad N0 Teme «BakHeWlne KiIacChl HEOPTaHWYECKUX
COETUHEHUI».

Ilepuoanyeckuii 3axkoH u Ilepuoamyeckasi cucreMa XUMHYECKHUX
iemenToB JI. . MengeneeBa. CtpoeHune aromMoB. XUMHYECKasi CBS3b.
OKHCIANTETBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBble MOMBITKH KiIacCU(pUKALMM XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE W IIEJIOYHO3EMEIbHbIE METaJlIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT ampOoTepHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepnoanueckuii 3akoH. [lepuoguueckas cucteMa XMUMUYECKUX DJIEMEHTOB
H. WM. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[Tepuomnueckort cucrembl xumuueckux odiemeHToB . WM. Mennaeneesa.
ITepuonsl u rpynnbl. PU3HMYECKUN CMBICI NOPSAKOBOTO HOMEpPA, HOMEPOB
NepUoaa U IPyNIbl JIEMEHTA.

Crpoenne aromoB. CocTaB aTroMHBIX sAaep. M30Tombl. DNEKTPOHBI.
CtpoeHue 3IeKTPOHHBIX 00010YEK aTOMOB MEPBBIX 20 XMMUYECKUX AJIEMEHTOB



Ilepnogmueckon cucremsl [l. . MenaeneeBa. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.
3aKOHOMEPHOCTH HM3MEHEHUsl PaJNyca aTOMOB XHUMHYECKUX 3JIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIaM U MEPUOIaM.
3nauenue Ilepuogmyeckoro 3akoHa U [lepmonnueckoid CUCTEMBI
XUMHAYECKUX DJIEMEHTOB JUIA Pa3BUTHA Hayku W npaktuku. J[. . Mennenees —
Y4YEHBIN U TPAKIAHNH.

Xumnueckass cBs3b. KoBaneHTHass (MOJISIpHAsT W HEMOJSpPHAs) CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenb okucieHus. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipoueccol OKHUCAEHUS U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB BEUIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJICUCTBUE
TUAPOKCUJA LIMHKA C PAacTBOPAMM KHUCJIOT W IIEJIOYEH, NMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl  OKHCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX —PEAKIUI
(ropenue, peaklMy pa3IoKeHUs], COSTUHEHU).

Mesxcnpeomemmnbwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU W3yYEHUM XUMHH B 8 Kjacce
OCYUIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHHA, SBISIONIMXCSA CHUCTEMHBIMU IS OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OOmuMe ecTecTBEHHO-HAyYHbIE MOHATHS: HAy4dHbI (akT, THUIOTE3a,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccu(UKalus, [EepUOAUYHOCTD,
Ha0II0IeHUE, SKCIIEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®usuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIIHI,
M30TOIBI, PagUOaKTUBHOCTb, MOJIEKYJIA, DJJIEKTPUYECKUWA 3apsll, BEIIECTBO,
TEN0, 00BbEM, arperaTHO€ COCTOSIHHUE BEUIECTBA, ra3, (U3WYECKHE BEIUYMHBI,
€IMHULIBI U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE311bI, ConHIIE.

buonorus: porocunrtes, apixanue, ouochepa.

I'eorpadusi: atmocdepa, ruapochepa, MHUHEpANbl, TOPHBIE MOPOBI,
MTOJIE3HBIE NCKOMAEMBIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peakius

[lepnonmueckuit 3akoH. [leproauyeckas cucremMa XUMAYECKUX JIIEMEHTOB
. . MenaeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMHAYECKUX DJJIEMEHTOB NEPBBIX TPEX IEPUOAOB, KaIMs, KAJIBLUA H HUX
COCAMHEHN B COOTBETCTBMU C TOJIOKEHHEM 3yeMeHTOB B llepnomnueckoii
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMHUYECKON CBSI3U. THIBI KPUCTAJUIMYECKHUX
PELIETOK, 3aBUCHUMOCTb CBOWCTB BEILIECTBA OT TUIA KPUCTALINYECKOU PELIETKH
1 BHUJa XUMHYECKOM CBS3H.

Knaccudukanus v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3jJU4YHBIM KJlaccam
HEOPTraHUYECKUX COEAUHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XMMHUYECKHX peaklUMid MO pa3IuyHbIM MpHU3HAKaM (T10
YHUCIIy ¥ COCTaBY yYaCTBYIOIIUX B PEaKLUU BEIIECTB, MO TEIUIOBOMY 3D PeKTy,
0 MW3MEHEHUIO CTENEHEN OKUCIEHHUS XHMHUYECKHX DJJEMEHTOB, IO
0o0paTUMOCTH, TIO YYacTHIO KaTalau3aropa). JK30- M DHIAOTEPMHUYECKUE
peaKuun, TEPMOXUMUYECKUE YPABHEHHUS.

[Tonsitue o ckopocT xuMuyeckor peakuuu. [ToHsitue 06 oOpaTUMBIX U
HEOOpAaTUMBIX  XMUMHMYECKMX peakuusx. IloHATHe O TOMOreHHbIX U



reTeporeHHbix peakuusx. [lonarune o karanuse. IloHsTHE O XUMHUYECKOM
paBHOBecuH. DakTOpbl, BIHAIONIME HAa CKOPOCTh XHUMHYECKOW pEaKkUuu U
MOJIOKEHUE XUMHUYECKOTO paBHOBECHS.

OKHCIIUTENTPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLWHU, JJIEKTPOHHBIA OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBlieHHE  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HCIOJIB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopus  SJIEKTPOIUTHYECKOW  JTHCCOLIMALIMM. DNEeKTPOJIUTHl U
HEINEeKTpoJauThl. KaTuoHbI, aHMOHBL. MeXaHW3M JUCCOLMAIMM BEUIECTB C
pa3IMYHBIMKM BUAAMU XUMHUYECKOU CcBs3U. CreneHp aucconuanuu. CUIbHBIE U
c1a0bIe 3JIEKTPOJIUTHI.

Peakumu woHHOrO OOMEHa. YCIOBUS MPOTEKAaHUS pPEaKIUid HOHHOTO
oOMEHa, TOJIHbIE U COKpalléHHbIE HOHHBIE ypaBHEHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBAaHUM M COJIeH B CBETE MPEACTABICHUN 00 3JIEKTPOIUTUYECKOU
nucconuanyu. KauectBeHHbIe peakiii Ha HOHBI. [IoHATHE O THIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHUE C MOJEIISIMU KPUCTANIMYECKUX PEIIETOK HEOPTraHMYECKUX
BEIIIECTB — META/UIOB U HEMETa/UIoB (rpaduta U ajiMasza), CIOKHBIX BEIECTB
(xopuga HaTpusl), UCCIEAOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuMy  OT  BO3JCWCTBUS  Pa3idMYHbIX  (PAKTOPOB,  HCCIIEJOBAHUE
ANEKTPOINPOBOIHOCTH PACTBOPOB BEIIECTB, Mpoliecca JUCCOLMALMHU KHUCIOT,
1es104eil u coiel (BO3MOXKHO MCIOJIB30BAHUE BUACO MATEPUAIIOB), IPOBEACHUE
OMBITOB, WUTFOCTPUPYIOUIUX NPHU3HAKH MPOTEKAHMS PEaKUMid HOHHOTO OOMeHa
(oOpazoBanue ocajgka, BbIJECJICHHE Tra3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPBl  OKUCIHMTEIbHO-BOCCTAHOBUTENBHBIX PEaKLIUN
(ropenue, peakiuu Pa3oKEeHHUs, COEIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEILECTB C MOMOIIBI0 KAYECTBEHHBIX pPEAKUUW Ha HOHBI,
pelieHre SKCepUMEHTANIbHBIX 33124,

Hemeranibl U MX coeIMHEHUA

OO6mass xapakTepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTeNeHn okucneHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha NPUMEpE XJopa
(B3aMMOJEHCTBHE C MeTaJlJIJaMH, HEMETalllaMH, IIeiaoYaMu). XJIOPOBOJIOPO.
ConsHas KucnoTa, XMMUYECKHE CBOMCTBA, MOJyYEHHUE, IPUMEHEHNE. JlecTBHE
XJIOpa U XJIOPOBOJIOPOJA HA OpPraHW3M YeJlOBeKa. BakHeuIne XJI0opuabl U UX
HAaXO0XJIEHUE B IPUPOJIE.

O6mass  xapakrtepuctuka aneMeHToB  VIA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTENEeHN OKHUcieHus. CTpoeHue u pu3nyeckue
CBOMCTBa TPOCTHIX BELIECTB — KHUCIOPOJAa M Cephbl. AJUIOTPOIHbIE
MOJAU(PUKALUUA KUCIOPOJIa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOIOPO,
CTpoeHue, (uU3MYecKue U XHUMHYecKue CcBoicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHas KucioTa, (U3MYECKUe W
XUMUYeckue CcBoMcTBa (00IuMe Kak TpeACTaBUTENS Kiacca KHUCIOT |
cnenupuyueckre). XMMUYECKUE PEAKIUH, JIeKAIIHe B OCHOBE MPOMBILIIEHHOTO
crnoco0a moxy4yeHus:i cepHoil kucioThl. Ilpumenenue cepHoit kuciotel. Conu
CCPHOI1 KHCIIOTHI, KA4CCTBCHHAs Peakuys Ha CynbQar-noH. HaxoxaeHue cepel
U €€ COeUHEHUN B IpHUpoAe. XUMUUYECKOE 3arpsA3HEHUE OKPYKAIOIIeH cpenbl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXIH, 3arpsi3HEHHUE BO3AyXa U BOJIOEMOB),
CIOCOOBI €T0 MPEJOTBPAILECHUS.

O6mas xapakTepucTika 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIECHUA. A30T, paclpoCTpaHEHHE B



npupoe, pu3nveckrue U XuMHUIecKre cBoiicTBa. KpyroBopor a3ora B mpHpoe.
AMMuak, ero pu3nUecKre 1 XuMUIECKIEe CBOWCTBA, MOJyYeHHUE U IPUMEHEHHE.
Conn amMMoOHUS, UMX (U3MYECKME W XUMUYECKHE CBOMCTBA, NPHUMEHEHHE.
KauectBeHHas peakuuss Ha MOHbI aMMOHHUSI. A30THAsl KUCIIOTA, €€ MOJIyYCHUE,
¢usznyeckue W XMUMHUYECKHE CBOMCTBa (OOIIME Kak MpeACTaBUTENS Kiacca
KHCJIOT M crnenuduyeckue). Mcrnoib3oBaHUE HUTPATOB U COJIEM AMMOHHS B
KaueCTBE MHUHEPAJIbHBIX YJ0OpeHni. XMMUYECKOE 3arpsA3HEHUE OKpYKarolen
Cpelbl COEAMHEHUSAIMU a30Ta (KUCIOTHBIE JT0KIH, 3arpsI3HEHNE BO3lyXa, MOYBbI
1 BogoémoB). Docdop, amnorponHbie Moaudukanuu hochopa, pusndeckue u
xumudeckne cBoiictBa. Oxcun  docdopa (V) u  dochopHas KuCIoTa,
¢usnyeckue U XUMUYECKUE CBOMCTBA, monydenue. Mcnonp3oBanue ¢pocdatos B
KaueCTBE MHUHEPAJIbHBIX YI00PEHHIA.

O6mas  xapaktepuctuka snemMeHToB [VA-rpynnsl.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHUA. YTJIEpOH, alUIOTPOIHBIE
MOAU(DUKALIMKM, PACHpPOCTPAaHEHUE B MPUPOJE, (PU3NYECKHE U XHUMHYECKUE
cBoricTBa. Ancop6uusa. KpyroBopot yriaepona B mpupoje. OKcuasl yriepoaa,
X (U3NYECKHME M XMMHUYECKHE CBOWCTBA, NEHWCTBHE HA YKUBBIE OpPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE TPOOJIEMbI, CBA3aHHBIE C OKCHJIOM
yriepona (IV), rumore3a Ty100adbHOTO MOTEIJICHUS KIMMaTta, MapHUKOBBIN
adpdekt. YronpHas Kuciota U €€ COlM, UX (PU3MYECKUE U XUMHUYECKUE
CBOMCTBa, MOJy4YeHUE M NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHbl. Mcnonbs3oBanne kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHblE TOHATHS OO0 OpPraHMYECKUMX BEIIECTBAX Kak o
COEIMHEHMSIX yriiepoaa (METaH, 3TaH, 3TWUJIEH, aleTUJIEH, TaHOJI, TIULIEPHH,
yKCcycHass kucinora). llpupoaHble HMCTOYHMKKA  YIJIEBOJOPOAOB  (Yrodb,
MPUPOIHBINA a3, HeTh), TPOIYKTHI UX NEpepadOTKu (OEH3MH), UX POJIb B OBITY
U TpOMBIIUIEHHOCTH. [IoHATHE 0 OMONOTrMYECKM Ba)KHBIX BELIECTBAX: KHUPAX,
Oenikax, yrieBoJax — M UX POJM B KU3HM yeJoBeka. MaTepualbHOE €IUHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJYyYECHHE H
npuMmenenue. CoenuHeHus: KpemHusi B npupoje. OOmme mnpencraBieHus 00
okcujie kpemuus (IV) u kpemHueBoit kuciaore. CUTUKAThI, UX UCIIOJIb30BaHUE B
OBITY, B IPOMBIIJIEHHOCTH. BaxkHeire cTpouTebHbIE MaTEpUAIIbl: KEpaMUKa,
CTEKJIO, IIEMEHT, O€TOH, kKee300eToH. [IpodiemMbl 0€30macHOTO UCTIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue O0Opa3lloB HEOPraHWYECKUX BEIIEeCTB, CBONCTB COJSHOM
KHUCJIOTHI, TPOBEICHNE KaUECTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI U HAOII0IEHUE
NPU3HAKOB MX MPOTEKAHUS, ONBITHI, OTpaXxarolue (pU3nyeckue U XMMHYECKHE
CBOMCTBa TaJOr€HOB M HX COEIMHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOOpaslamMu XJOpUJIOB (TalOre€HHUIOB),
O3HAKOMJIEHME C oOpa3lamMu cepbl U €€ COCOUHEHUSMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJACOMATEpPHAIOB), HaAONIOJEHHWE TMpoliecca OOYIIIMBAHUS
caxapa moJa JCHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, HU3YYCHHUE
XUMUYECKUX  CBOMCTB  pa30aBIEHHOM CEpHOM  KHUCJIOTHI, MPOBEIACHUE
KaueCTBEHHOM peakuuu Ha CcynbpaT-uoH M HaONMI0JIeHHe Mpu3HaKa eé
IPOTEKaHMs, 03HAaKOMJIEHHE C (DU3UYECKMMHU CBOMCTBAMU a30Ta, (pochopa u ux
COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), 0Opa3lamMu
a30THBIX U POCHOPHBIX YIOOpPEHUH, MOJyueHUEe, COOMpaHe, pacliO3HABAHUE U
U3y4YeHHE CBOICTB aMMMaka, MPOBEJECHUE KAueCTBEHHBIX pPEaKIUi Ha HOH



aMMoHMA U  (QochaT-MOH U H3yYEHHE TPU3HAKOB UX MPOTEKaHUS,
B3aUMO/ICHCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbIO (BO3MOYKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHHE MOJENEH KPUCTAIMYECKHUX
pem€Tok anmMmasa, rpadura, QyuiepeHa, O3HAKOMIIEHHE C TIPOIECCOM
a7copOLMu PaCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YITIEM U yCTPOWCTBOM
MIPOTHBOra3a, MOJy4YeHHE, COOMpaHUE, Pacro3HABAHHE U H3YYEHUE CBOICTB
VIJACKUCIOrO Ta3a, MPOBEJACHHE KAauyeCTBEHHBIX peakuuid Ha KapOoHAT U
CUJIMKAT-UOHBl W H3YyYEHUE IPU3HAKOB HX IPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CUIMKATHOW IPOMBIIIJICHHOCTH, PEIICHHE HKCHEPUMEHTAJIbHBIX
3a7a4 1o TeMe « BaxxHene HEMETAIUTBI U UX COCTUHEHUSD.

MeTa/luIbl M X COCAUHEHUS

OOmiass XapakTepUCTUKa XUMHUYECKHX JJIEMEHTOB — METaUIOB Ha
OCHOBAaHHH UX NOJIOXKEHHUS B llepnonnueckon cucteMe XMMHYECKUX dJIEMEHTOB
J. . MenneneeBa u ctpoeHust aroMoB. CTpoeHHe MeTauioB. Metauinueckas
CBSI3b M METAJUIMYECKAs KPUCTAIUIMYECKASI PEIIETKA. DIEKTPOXUMUYECKUMN sl
HalpsUKEHUM MeTaIIOB. PU3MYECKHE M XMUMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crocoObl mnonydeHus: MmeTawioB. [loHATHE O KOpPpPO3MM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CmuaBbl (CTajlb, YYIYH,
TIOPATIOMUHUNA, OpOH3a) U UX PUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH.

[{emoynple  MeTtamwibl: nonoxkeHne B [lepuonnueckont  cucreme
xuMu4eckux sneMeHToB /. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOXKJICHUE
B npupoae. Puznueckrue W XUMHYECKHE CBOWCTBa (Ha NpUMeEpe HATpusi M
Kanug). OKcuAbl U TUAPOKCHABI HaTpusi W Kanus. lIpumeHeHue mIeIoYHbIX
METAJJIOB M UX COCIUHECHUM.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KaJbLIMK: IIOJIOKCHHE B
Ilepuoguueckoir cucreme xumuuyeckux osnemeHtoB JI. WM. Menneneesa,
CTPOEHHE MX aTOMOB, HaXOXkAcHUE B mnpuponac. PU3NYECKUE U XUMHUYECKHE
CBOMCTBA MarHus W Kajibliusa. BaxHelume coeguHeHUs] Kaiablus (OKCHI,
TUAPOKCHU], COJn). JKECTKOCTH BOJBI U CTIOCOOBI €€ YCTPaHEHUS.

AmomuHui: nosiokeHue B llepuonnueckod cucreMe XMMHYECKHX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE aToMa, HAXOXKICHUE B IPUPOJE.
duznyeckue W XHUMHYECKUE CBOMCTBA amtOoMUHUA. AMQOTEpHbIE CBONCTBA
OKCHJIa ¥ TUAPOKCUJIA ATTFOMUHUA.

Kenezo: nonoxenne B [lepruoanueckorn CUCTEME XUMUYECKUX IJIEMEHTOB
. . Menneneesa, cTpoeHne aToma, HaxoxXAeHue B npupone. dusznueckue u
XUMUYECKUEe cBoicTBa xene3a. OKcuabl, TuApoKcuabl U comu kenesa (II) u
xenesa (III), ux cocta, cBOMCTBA U MOTyUYCHHE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHWE C 00pa3llaMud METaNIOB U CIUIABOB, HUX (PU3NUECKUMU
CBOMCTBaMM, U3Y4YEHUE pe3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUJEOMATEpUaTIOB), OCOOCHHOCTEH B3aMMOJIECUCTBUS OKCHAA
KallblUg U HATpUs C BOJOM (BO3MOXXHO HCIIOJIb30BAHHUE BHJIEOMATEPHAIIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOJBI, IPOIIECCA TOPEHHUS JKEJE3a B KUCIIOPOIE
(BO3MOKHO  HMCIIOJIb30BAaHWE BUJEOMATEPHUANIOB), MPU3HAKOB MPOTEKAHUS
KAUYECTBEHHBIX PEAKINNA HA MOHBI: MarHus, KaJIbLMUS, aTIOMUHUS, IUHKA, XKEe3a
(II) u xeneza (III), menu (II), HaOmoIeHHE W ONKMCAHHE MPOIECCOB
OKpalllUBaHUsl TJJAMEHU HWOHAMHU HATpHsl, Kajdus U Kaublus (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), MCCIEOBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMHHUS U TUAPOKCUIA LIMHKA, PEIICHUE DKCIEPUMEHTAJIbHBIX
3aJ1a4 o Teme «BakHele MeTaJIbl U UX COSIUHEHUSD).

XUMHA 4 OKPYKaKINas cpeaa



BemecTBa n Marepranbl B IOBCEIHEBHOM JKM3HU 4enoBeka. beszomacHoe
MCIIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBas momorib npu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

XHUMHUUYECKOE 3arpsiI3HEHNE OKPYKAIOIIEH cpelibl (peaenbHas 10mycTUMas
KOHIleHTpalusi BemectB, ganee — [IJIK). Ponp xumum B penieHun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3ioB MaTeprasioB (CTEKIIO, CIIJIaBbl METAJIIOB, MTOJIMMEPHBIE
MaTrepuabl).

Mesxcnpeomemmnuwie ceasu

Peanm3zannst MexnpeaMeTHbIX CBA3EH NPU M3YYEHUM XUMHUH B 9 Kiacce
OCYLIECTBJISIETCS YE€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHMA, SBISIONIMXCSA CHUCTEMHBIMU IS OTAEJIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE OHITHS: HaAy4YHbIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIACCH(PUKALHMS, NEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHUE, MapHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPHUAIIBI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TONBI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUYECKUNA 3apsll, MPOBOJHHKH,
MOJIYIIPOBOJHUKH, JUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHo€  COCTOSIHUE  BEIeCTBa, ra3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTAJUIMYECKasi pEelIETKa, CIUIaBbl, (U3UYECKHE BEJIUYMHBI, €IUHULIBI
M3MEPEHHsI, KOCMHUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COHIIE.

buonorus: gorocunTes, apixanue, duocdepa, SIKOCUCTEMA, MUHEPATIbHBIE
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEILIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MHHEpPaNbl, TOPHbIE TOPOJIbI,
MOJIE3HBIE HCKOIaeMble, TOTUINBO, BOJIHbBIE peCypCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yabTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
00pa3oBaHMs JOCTUTAIOTCA B XOJ€ OOy4eHHS XMMHUU B €IMHCTBE y4eOHOU U
BOCIIUTATEIbHOM  JESATEIBHOCTU B  COOTBETCTBHM C  TPAaJIWLHOHHBIMHU
POCCUICKAMH COIMOKYJBTYPHBIMA M JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,
MPUHATHIMU B OOLIECTBE MPAaBUJIAMU M HOPMaMH MOBEACHHS U CIIOCOOCTBYIOT
IIPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHS U COLUATIU3ALNH 00YyYarOIIHNXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYarOIUXCs
PYKOBOJICTBOBATbCSl CUCTEMOM TO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAlUuil |
pacHIMpEeHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpuOTHYECKOro BOCIIMTAHMS:

LIEHHOCTHOTO  OTHOLIEHUA K  OTEYECTBEHHOMY  KYJbTYpPHOMY,
HMCTOPUYECKOMY M HAyYHOMY HAcCJIEIHI0, TOHMMAaHUSA 3HAYEHUS] XUMUYECKOH
HayK{ B KU3HU COBPEMEHHOI'0 O0IECTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHpopmManuen O MNepeloBbIX JOCTHKEHUSX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aMHTEPECOBAHHOCTM B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpPaKIaHCKOT0 BOCTIMTAHUSL:

MPEACTABICHUS] O COLMAIbHBIX HOPMAaxX W MpaBUJIaX MEXIMYHOCTHBIX
OTHOLIEHUH B  KOJUIEKTUBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILECTBEHHO TMOJE3HOM, y4eOHOUCCIEeN0BATENbCKOM, TBOPUYECKON W JIPYTrUX
BHJIaX AESATENbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM EATEIbHOCTU
IIPU BBITIOJIHEHUH YUEOHBIX, TO3HABATENbHBIX 33714, BHIMOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Yy4E€OHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIIOHMMAHWI0O M  B3aUMOINOMOIIM B  Mpolecce ATOM  y4eOHOM
NEeSATEeIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEICHHE M TMOCTYIKH CBOUX
TOBApHILEH ¢ MO3ULMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEIIECTBE U XUMUYECKON pEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIIAIOIINE
OCHOBY ISl HOHMMAaHUS CYIIIHOCTH HAyYHOM KapTUHBI MUpPa, PEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS MPUPOAbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJTHOM CPENION, O POJIM XMMHUHU B TTIOZHAHUH 3TUX 3aKOHOMEPHOCTEMH

MO03HABATENIbHbIE MOTHBBI, HAllPaBJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU
M0 XUMHUHM, HEOOXOJIWMBbIC I OOBSICHEHMs] HAOJI0JAEMbIX IIPOILIECCOB H
SABJICHUM, MMO3HABATEeIbHOM, MHPOPMAIIMOHHON M YUTATEIbCKON KYJIbTYpbI, B
TOM YHCIIE€ HaBBIKOB CaMOCTOATENIbHOM padOThl € Y4YEOHBIMH TEKCTaMH,
CIPABOYHOM  JIUTEpPATypoil, JOCTYNHBIMM  TEXHUYECKHUMU  CpPEICTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JIOO03HATEIBbHOCTh, TOTOBHOCTh U
CIOCOOHOCTHh K €aMOOOpa30BaHMIO, IMPOEKTHOM U  HCCIEI0BATEIbCKOM
JEeSTEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANPABICHHOCTU U YPOBHS O0yU€HHUS B
JIaIbHEHIIIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pOBbIO, YCTAHOBKM HA 3J0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUI U
HENpUATHE BpEAHBIX NPUBBIYEK (YNOTPEOJNIEHUs alKOrojs, HapKOTHUKOB,



KypeHHs), HEOOXOAMMOCTH COOJIOJEHUS TMpaBuUi  O€30MacHOCTH TP
oOpalleHuu C XUMUYECKIMH BEIIECTBAMU B OBITY U pEeaTbHON KHU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEPEC K NPAKTUYECKOMY HM3YUEHHIO Mpodeccuil u TpyAa pa3iIudHOro
poJia, YBAXKEHUE K TPYly U pe3yJbTaTaM TPYAOBOU JESITEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHHMM M0 XWMHH, OCO3HAHHBIA BHIOOD
WHIUBUyAIbHOM TPAEKTOPUM MPOJOJDKEHHS O00pa3oBaHHA C  y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEeOHOCTEH, yCHEmHOW TPO(PEeCCHOHATEHON AESITEIBHOCTH € Pa3BUTHS
HEOOXOJUMBIX YMEHHH, TOTOBHOCTh aJalTUPOBATHCA B MPOQPECCHOHATHHON
cpene;

6) IK0JI0rHYecKOro BOCTIUTAHNS

AKOJIOTMYECKU LEIECO00pa3HOEe OTHOILIEHUE K MPHUPOAE KaK HMCTOUYHHKY
KU3HHU Ha 3emile, OCHOBE €€ CyIIeCTBOBaHUS, TIOHUMAHUE LIEHHOCTHU 3710pPOBOTO
n Oe3omacHOro oOpasza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HMUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJEHUS
mpaBuJl OE30MACHOTO TMOBEACHUSI NpPU pabOTe C BEIIECTBAMHM, a TaKXe B
CUTYaLMSIX, YTPOKAIOIIMX 3I0POBbIO U )KM3HU JIOACH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOTy4aeMble MPU U3YYEHUN XUMUH, JJI5
peleHns 3aj1ad, CBSI3aHHBIX C OKPYKAOUIEH MPUPOJHOU CpEeNou, s
MOBBIIICHHUSI YPOBHA JKOJOTMYECKON KyJIbTYpbl, OCO3HaHHUS TJ100aIbHOrO
XapakTepa 5SKOJIOTMYECKUX MpOoOJeM M MyTed HX PEIIeHHs MOCPEICTBOM
METO/I0B XMMUU, IKOJIOTMYECKOT0 MBILUIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM
B II03HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLUAIBHON MPAKTHUKE.

METAINPEIMETHBIE PE3YJIbTATDI

B cocraBe MeranpeaMETHBIX pE3yJbTAaTOB BBIACIAIOT 3HAYMMBIC IS
dbopMupoBaHUS MHPOBO33pPEHHUSI OOIICHAyYHbIC TOHATUS (3aKOH, Teopus,
NPUHIMUI, TUNoTe3a, (akT, CHCTeMa, MPOLECC, SKCIEPUMEHT U ApPYroe.),
KOTOpPbIE€ HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAHUM M3 JTUX MPEAMETOB  (POPMUPOBATH
MPEACTABICHUE O LIEJIOCTHOM Hay4HOW KAapTUHE MUpPA, U YHHUBEPCAJIbHbBIE
yueOHble JAeicTBUS (TO3HABATENbHbIE, KOMMYHHKATUBHBIE, PETYJATUBHBIC),
KOTOpble o0ecneynBaroT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MJIAHUPOBAHMIO U OCYIIECTBICHHUIO yYEOHOU 1€ATETbHOCTH.

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble jjornueckue 1efcTBUA:

YMEHUSI HCIMOJIb30BATh MPUEMBI JOTMYECKOTO MBIIUIEHUS MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMbBICI XUMUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
NPU3HAKH, YCTAHABIUBATh B3aUMOCBS3h C IPYTUMHU MOHATUIMH ), UCIOJIb30BATh
HNOHATHS 1J1s1 O0BSICHEHUSI OTACNIbHBIX (PAKTOB U SABJICHHM, BEIOUPATh OCHOBAHUS
U KpUTEpUM [JIs1 KiIacCU(pUKAIMM XHMHUYECKMX BEIIECTB U XUMHUYECKUX
peaKkilMii, yCTaHaBIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIY OO0BEKTaMU
U3YYEHUS, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
10 aHAJIOTUH), eJIaTh BHIBOJBI U 3AKITHOYCHHUS;

yMEHUE NPUMEHSTh B TMPOIECCE IMO3HAHUS TMOHATUA (IPEIMETHbIE U
METaIpeMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbI€ B
XUMUH, MpeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XHMHH MOJIEIIbHbBIE
IPEICTaBIICHUS — XUMUYECKHUI 3HAK (CUMBOJI AJIEMEHTa), XUMUYECKast opMmyna
U YpaBHEHUE XMMHUYECKOM pEaKIMH — MPHU PEIIeHUH Yy4eOHO-TI03HABATEIbHBIX
3ajay, ¢ y4€TOM OSTUX MOJENBHBIX TMPEJICTABICHUNA  BBIABIATH U
XapaKTepU30BaTh  CYIIECTBEHHbIE IPU3HAKW HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XUMHUYECKUX pPEaKUWid, BBIABIATH  0OIIME
3aKOHOMEPHOCTH, MNPUYHHHO-CJIEJACTBEHHbIE CBA3M W MPOTUBOpEUHs B
M3Y4YaeMbIX MTPOLIECCAX U SBICHUSX.

Bba3oBble uccienoBarebckue 1eiiCTBUA:

YMEHHUE HCIOJIb30BaTh MMOCTABIECHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA
MO3HAHUS, & TAaKKE€ B KAa4eCTBE OCHOBBI ISl (POPMUPOBAHMUS THUIIOTE3BI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

NpUOOpETEHUE OMbITa MO TUIAHUPOBAHHIO, OPTaHU3AIMH U MPOBEICHUIO
YUYEHUUYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOMIOJaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 Pe3ynbTar, GopMyIupoBaTh 0000IIEHUS
Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOIO OIbITa, UCCIEAOBAHMS, COCTABISAThH
OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ unpopmaumeii:

YMEHUE BBIOMPATh, AHAIU3UPOBATH M HHTEPIPETUPOBATH HUH(POPMALMIO
pa3IMYHBIX BUAOB U (OPM TMPEACTABICHHS, MOIYYaeMYH0 H3 pa3HbIX
HMCTOYHHKOB (HAYYHO-TIOMYJIApHAs JUTEpAaTypa XUMHUYECKOIO COAEpKaHUs,
CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHeTa), KpPUTHYECKHM OLEHUBATH
MIPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO MH(POPMALIHIO;

yYMEHUE NPUMEHSTh Pa3IMYHbIe METO/IbI U 3alPOChI IPU MOUCKE U 0TOOpE
MH(OpMAMK U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJIMMBIX JJIsi BBIOJTHEHUS
y4eOHBIX U MMO3HABATENbHBIX 33]1a4 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OIbITA
B 00JIACTH HCIMOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOW aKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX [MOUCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpEACTaBICHUS
MH(pOpMaMU U WUIIOCTPUPOBATH pPELIAEMBbIE 3aJa4l HECJIOXHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu popmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHUE HCIONb30BaTh W aHaJM3MpOBaTh B Mpouecce ydyeOHOH U
HCCIIEI0BATENbCKOMN NEATEIIBHOCTH uH(popmanuio 0 BIIMSTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SIMCTBa M TpPAaHCIOpPTa HA COCTOSTHUE
OKPYXaroUIEH MPUPOTHON CPEIBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

YMEHHMS 3aJ]aBaTh BOMPOCHI (B Xoj€ Auanora W (Wiu) JUCKYCCUHU) TIO
CYLIECTBY 00CYyKIaeMoil TeMbl, (OPMYIUPOBATH CBOM  MPEAJIOKECHHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEAJIOKEHHON 3a/1a4u;

YMEHUSI MPEJCTaBIATh MOJYYEHHBbIE PpE3yJbTaTbl IO3HABATEILHON
NESATEIbHOCTH B YCTHBIX M IMCbMEHHBIX TEKCTax; JenaTb MPE3eHTALHI0
pEe3yNbTaTOB BBINOJHEHUS XHMHUYECKOTO JKCIepUMEHTa (J1abopaToOpHOTO
OTIbITA, JTA0OPATOPHOUN PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO
IPOEKTA);

yMEHUSl y4e€OHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENILHOM W  HCCIEAOBATEIbCKOM  JESTENIbHOCTH MpPU  PEIICHUH
BO3ZHUKAIOIMX MPOOJIEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unvii  (0OCyXjJeHus, OOMEH MHEHHUSMH, «MO3TOBbIE  IITYpMBbD»,
KOOpJIMHAIIMA COBMECTHBIX JCHCTBUHM, OINpEIETICHHE KPUTEPUEB IO OLECHKE
KaueCcTBa BHITIOJTHEHHON pabOTHI U ApyTue).

PeryasiTuBHbBIE YHHBepCcAJbHbIe Yy4eOHbIe 1eHCTBUS:

YMEHHUE CaMOCTOSITENBHO OMPEACNSITh eI ACSTENbHOCTH, INIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTh, BEIOUpaATh Hanbosiee 3PHEeKTUBHBIE CIOCOOBI PEIICHUs YYEOHBIX
U TO3HABATEJIbHBIX 337]a4, CAMOCTOSITEILHO COCTAaBISATh WM KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM JIEUCTBUU TIPU BBINIOJHEHUM 33JaHUA C YYETOM



MOJTYYCHUST HOBBIX 3HAHUNA 00 M3y4aeMbIX 0OBEKTaX — BEMIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBHUE IMOJYYEHHOI'O PE3yJIbTATA 3asBJICHHOM LI, YMEHHE
WCMOJIb30BaTh M AHAIMU3UPOBATH KOHTEKCTHI, IPEAJaracMble B YCIOBHH
3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yNbTaTOB IO OCBOEHHUIO 005S3aTEIHHOrO

COJIep’KaHus, YCTAaHOBJICHHOTO JaHHOM (eaepaibHON paboueil mporpamMmon,
BBIJICJISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAyYHbIC 3HAHUS, YMEHHUS U CITOCOOBI
JNEUCTBUM, creurupuyeckue JUisi TpeAMETHOM 001acTu «XUMHS», BUIBI
JNEATEIbHOCTH 10 TMOJYYEHHK) HOBOIO 3HAHUS, €ro MHTEPIPETALUH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITUsIX.

K koniy oOydeHus B 8 kijacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0OYHAIOIIMNXCSI YMEHUM:

e PACKPBIBATH CMBICI OCHOBHBIX XUMHUUYECKUX MOHATHUI: aTOM, MOJICKYJIA,
XUMHAYECKUHN DJIEMEHT, IPOCTOE BEIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs
U MOJIEKYJSIpHasE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JO0JIsI XUMHYECKOTO OJJIEMEHTA B COCIWHECHUH,
MOJISIDHBI ~ O0BEM, OKCHJZl,  KHCJIOTA4,  OCHOBAaHHUE,  COJIb,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTEIIEHb OKHUCIICHUS, XUMUYECKasl PeaKuus,
KJIacCU(PUKaLMA PEaKLHii: peaKIMi COCTUHEHNUS, PEAKLIUU PA3JI0KEHHUS,
peaKkuMM 3aMElIeHUus, peakuuu OOMEHa, SK30- M JHJI0TEPMHUYECKHUE
peakiuu, TeroBoi 3PheKT peakiuu, saIpo aToMa, HIEKTPOHHBIN CIION
aToma, aToMHas opOWTanb, paguyc aToma, XHMHYECKas CBS3b,
MOJIsipHAsE W HEMOJsIpHAsh KOBAJICHTHAs CBSI3b, WMOHHAs CBsI3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas J0Js BellecTBa (TPOLEHTHas
KOHLIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHSATUM U
MPUMEHSThH ATU TOHSATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHUI;

e HCMOJb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJIEHUS (OpMYI
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIIUIA;

e OMNpENENsATh BAJCHTHOCTh aTOMOB  DJIEMEHTOB B  OMHApHBIX
COCAMHEHUSX, CTEMEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApPHBIX
COEAMHEHNAX, NPHUHAIJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIAaccy
coeHeHU Mo ¢dopmysiaM, BUJ XUMHYECKON CBSI3M (KOBAJICHTHasl U
HMOHHAs) B HEOPTaHUYECKUX COCIUHCHUSX;

e packpsiBaTh cMbich [lepuogmueckoro 3akona J[. M. Mengaeneena:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB
XUMUUYECKHUX AJIEMEHTOB OT MX moJioxkeHus B [lepronnueckoil cucreme,
3aKOHOB COXPAHEHHMSI MACChl BEIIECTB, MMOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOTaapo;

e OMNWCHIBATH M XapakTepuzoBaTh TabiuuHyro ¢opmy Ilepuoanyeckoit
CHUCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3iuvaTh TIOHSITHS «IJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpymmna (b-rpymnmna)», mansie
U OOJIBIIINE MEPUOJIbI, COOTHOCUTh 0003HAYEHHS, KOTOPhIE UMEIOTCS B
tabune «llepuogmyeckass cucrema xumudeckux a3yemeHtoB . .
MeHnpzeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHMS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB W 3apsAl sAapa, oOIllee YHucio
AJIEKTPOHOB U paclpeeICHUE UX O JIEKTPOHHBIM CIIOSIM);



K

KIacCU(PUIIMPOBATh  XWMHYECKHE  DJIEMEHTHI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUUECKHE PEAKIIUU (IO YKCITY U COCTaBY YYaCTBYIOIIHNX B
peaKiuu BEIIECTB, MO TEIIOBOMY 3G (DEKTy);

XapaKTepHu30BaTh (OMUCHIBATH) OOIINE XMMHUYECKHE CBOMCTBA BEIESCTB
pa3IMYHBIX  KJACCOB,  MOATBEpXKJas  ONUCAHHE  MOpUMEpPaMu
MOJICKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOIMINX XUMHUECCKUX PEAKIIHIA,
MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT UX
KaueCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX
MIPEBPAIICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIISAITH OTHOCHUTENIBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOro »dJeMEHTa Mo Qopmyse
COCMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B pPaCTBOpPE, ITPOBOAUTH
pacy€THI IO YPaBHEHUIO XUMHUYECKON PEaKITNN;

MPUMEHATH OCHOBHBIC OTICPAIIMA MBICITUTEIILHON JCSITCIBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, 0000IIeHUe, CHUCTEeMaTU3AIHIO,
KJIacCU(PUKAIINIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — IS
M3Y4YCHUSI CBOWCTB BEIICCTB M XUMHUYECKUX PEAKIMH, €CTECTBEHHO-
Hay4YHblE  METOJbl  TO3HAHWS —  HAOJIOJCHUE, HU3MEpEHue,
MOJICTTUPOBAHUE, SKCIEPUMEHT (peaibHBIN 1 MBICIICHHBIN);

CIEIOBATh TMpABWJIAM  IIOJB30BAHUS XHUMHUYECKOM TMOCYyIOW U
Ja00paTOpHBIM 00OpPYJI0OBAaHMEM, a TaKXke IMpaBuiaM OOpallleHUs ¢
BCIIECTBAMH B COOTBETCTBHU C WHCTPYKIUSAMH 110 BBIMIOJTHEHHUIO
Ja00pATOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYEHUIO M COOHMpaHUIO
razoo0pa3HbIX BEMIECTB (BOAOPOJAa M KHUCJIOpPOJAa), MPUTOTOBICHUIO
pacTBOPOB €  OMNPEACIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh W MPOBOJUTH XUMHUUYECKHE IKCIIEPUMEHTHI TI0
pacrio3HaBaHWIO PACTBOPOB IIEJIOYEH U KHUCIOT C T[OMOIIBIO
WHJIUKATOPOB (JTakMycC, peHondTanernH, METUIOPaHXK U APYTrue).

KOHIy 0OyueHHs B 9 KJiacce MpeIMETHBIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y 00YHAIOMIMXCSl YMCHHUIA:

pacKpbIBaTh CMBICT OCHOBHBIX XUMHUUYECKUX TMOHSATUM: XUMUYECKUUN
AJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEIlIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHCJICHHS, XUMHMUYECKas peakiusi, XUMHUYECKas CBsA3b, TEIJIOBOM
3 dekT peakiuu, MOJb, MOJSPHBIA O0BEM, PacTBOP, DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOJIUTUYUECKAS TUCCOLMAIUS, PEaKIIMd UOHHOTO
oOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMK, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEaKIIUH,
OKHUCJIUTENIb, BOCCTAHOBHUTENIb, OKHUCIEHWE U  BOCCTAaHOBJICHHUE,
ajuioTponusi, aM(OTepHOCTb, XUMHUYECKass CBI3b (KOBaJEHTHAas,
WOHHAs, MeTaJUIM4YecKas), KpUCTaUIMYecKass pemérka, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOW peakiuu, TMpeaciabHO
nonyctumas konueHtpanus [1/IK BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX TMOHATHH H
MPUMEHSITh 3TH OHSATHUS MPU ONMKMCAHUH BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIsI COCTaBJieHUS (HopMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

OTNpPENENATh BAJCHTHOCTh U CTENEHb OKHUCJICHUS XUMHUUYECKUX
AJIEMEHTOB B COEIUHEHUSIX Pa3JIMYHOTO COCTaBa, MPUHAIJICKHOCTh
BELIECTB K OMNpPEACIEHHOMY KJIacCy COEIUMHEHUN mo ¢dopmysam, BH]
XUMHUYECKON CBsA3M (KOBaJeHTHas, WOHHAs, MeETaJUIM4YecKas) B



HEOPTaHWYECKUX COCTUHEHUSX, 3apsi HOHA TI0 XUMHUYECKON GopMmyiie,
XapaKkTep cpeapl B BOJHBIX PACTBOpPaX HEOPTaHUYECKHX COCIMHCHHM,
THUIT KPUCTAJUTHYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cmbich [lepmogmueckoro 3axkona [[. M. Menneneera u
JEMOHCTPUPOBATh €r0 TOHWMAaHHE: OMHUCHIBATh W XapaKTEepPU30BaTh
Tabnuanyto Gopmy [lepuonnueckoit CHCTEMBI XUMUYECKHUX JICMEHTOB:
pasnuyaTh MOHATHS «MJIaBHas moarpynmna (A-rpymnma)» u «moOodHas
noarpynma (b-rpymnma)», Mansie W OOJBIIKE MEPUOMIBI, COOTHOCHUTH
0003HauUEHHUsA, KOTOPhIE HWMEIOTCS B TMEPHUOJWYECKON Tabmuie, ¢
YUCJIOBBIMHA ~ XapaKTEPUCTUKAMH CTPOCHHUS AaTOMOB XHMHYECKHUX
AMEMEHTOB (COCTaB W 3apsa sapa, oOIee YHCI0 JJICKTPOHOB H
pacmpeneneHne WX IO JJICKTPOHHBIM CJIOSM), OOBSCHSITH OOIIHE
3aKOHOMEPHOCTH B H3MEHEHUHU CBOWCTB 3JICMEHTOB U MIX COSAMHEHUN B
mpeaenax MajblX MEPHO0B W TJIABHBIX MOATPYIIT ¢ YIETOM CTPOCHUS
UX aTOMOB;

KIacCU(PUIIMPOBATh ~ XMMHYECKHE  DJIEMEHTBI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUYECKHUE PEAKITUH (TI0 YUCITy ¥ COCTaBy YYaCTBYIOIINX B
pEeaKIMy BEIIECTB, MO0 TEIIOBOMY 3(PdeKTy, 10 M3MEHEHUIO CTEIICHEH
OKHUCJICHUSI XUMHUYECKUX JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKUE XUMUUYECKUE
CBOMCTBAa TIPOCTHIX M CIIOKHBIX BEIIECTB, IMOATBEP)KIAsi OIHMCAHUE
MIpUMEPAMH MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHAYECKUX PEAKLINN;

COCTAaBJISITh YPaBHEHUS DJEKTPOJUTHYECKON JTHUCCOIUAIMNA KHUCJIOT,
LIEJI0YEed W COJIEW, TOJIHBIE W COKpPAIIEHHBIE YPAaBHEHUS PEAKIUN
HOHHOTO  OOMEHa, YypaBHEHHMS  pEaKIui,  IOJITBEPKIAOITNX
CYIIIECTBOBAHKME TCHETHYECKOW CBSI3M MEXKIYy BEIIECTBAMHU Pa3IMUHBIX
KJIACCOB;

PacKpbIBaTh CYITHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKITUi
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OanaHca ATUX PEaKIIUiA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOYKHOCTH TPOTEKAHUS XUMHUYCCKUX TPEBPAIICHUN B Pa3TMYHBIX
YCIIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O W MOJISPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOro »dJeMeHTa Mo Qopmyse
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PAaCTBOPE, IPOBOAUTH
pacyETHI IO YPaBHEHUIO XUMHUUYECKON PEaKITNN;

coOyoaTh  IpaBUjia  TOJIB30BAHUST XMMHUYECKOM  MOCYAOoM W
7a00paToOpHbIM O0OpYJOBaHHEM, a TakKe IpaBUjia OOpalleHus C
BCIIECTBAMH B COOTBETCTBHU C HWHCTPYKIUSIMH II0 BBITOJTHEHHUIO
71a00paTOPHBIX XUMHUYECKHUX OITBITOB IO TIOJYYCHHIO M COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa);

IPOBOJUTH  PEAKIIMH, TIOJATBEPXKIAIONINE KAYCCTBEHHBIM COCTaB
pPa3IMYHBIX BEIIECTB: pPAaCclO3HABAaTh ONBITHBIM IyTEM  XJIOPH/I-,
Opomua-, wuomuna-, kapObonart-, ¢docdar-, cumukar-, cyiubdar-,
TUAPOKCH/I-UOHBI, KATHOHBI aMMOHHWS M MOHBI M3YYCHHBIX METAJIIOB,
IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HCOPTAHMYECKUX BEIIECTB;
IPUMEHATh OCHOBHBIC OIEPAlldd MBICIIUTCILHON JIEATCITLHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHe, 0000lIeHue, CHUCTEeMaTU3AIHIo,
BBISIBJICHUE TIPUYMHHO-CJICICTBEHHBIX CBS3CH — JUIA M3YYCHUST CBOHCTB
BELIECTB M XUMHUYECKUX PEAKIMM, €CTECTBEHHO-HAyYHbIE METOIbI



NMo3HaHUS — HaOJIOZCHHE, U3MEPEHHE, MOJICITUPOBAHHE, IKCIICPUMEHT
(peasibHBIA u MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HauMmeHnoBaHue KounyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NMPOrpamMMbl padoThI padoThbI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XumMusi — BakHast
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubmuorexa [JOK
' Y [IPAKTHICCKON https://m.edsoo.ru/7f41837c
JIeSATETLHOCTH YeJI0OBEKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6nunorexa [IOK
' peaxin https://m.edsoo.ru/7f41837c
Wroro no pasgeny 20
Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. 6 bu6muoreka [JOK
' [MoHsiTHEe 00 OKCHIAX https://m.edso0o.ru/7f41837c
59 Bonopoa.Ilonsarue o 8 1 bu6muoreka [JOK
' KHCJIOTaxX U COJAX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. 5 1 1 bu6muoreka [JOK
' [TonsiTHe 00 OCHOBAHHUSAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIACCHI BuG OK
2.4 HEOPraHMYECKUX 11 1 1 nommoreka L1

COEeIMHEHUN

https://m.edsoo.ru/7f41837¢c



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

Htoro mo pazneny 30

Pa3znea 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MenaeneeBa. CTpoenune aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[lepuoauueckuii 3aKOH U

[Teproaudeckas cuctema
bubmuorexa [JOK

3.1
XAMIHCECKHIX STCMEHTOB [ https://m.edsoo.ru/7f41837c

J1. 1. MeHaeneeBa.

Crtpoenue aToma

XHUMHYecKas CBSI3b.

39 OKUCIUTENbHO- 8 1 bubmuorexa [JOK
' BOCCTaHOBHUTEIIbHEIC https://m.edso0.ru/7f41837¢
peakiuu
bu6nuorexa [IOK
"
TOTO TI0 pasaery 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMms 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837¢c
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YACOB 1O [IPOTPAMME 68 4 5
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https://m.edsoo.ru/7f41837c

9 KVIACC

HaumeHoBaHue KoanyecTBo yacoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
NporpaMmel padoThI padoThI
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIIuu
[ToBTOpEHME U
11 yrayOieHue 3HaHUH 5 1 bu6nuoreka [JOK
' OCHOBHBIX Pa3/eioB https://m.edso00.ru/7f41a636
Kypca 8 kiiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmorexa LOK
' p . https://m.edsoo.ru/7f41a636
XUMHYECKHUX PeaKIuii
DNEeKTpOTUTHYECKAS
13 JIMCCOLMAITUS. 8 1 1 bubmorexa [IOK
' XuUMHUYECKHE PEAKIIUH B https://m.edso0.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
OO61mas xapakTepucTHKa
2.1 XI/II\IEI‘—IGCKII/)IX BJ'ISMGHTOB 4 1 Bubmorexa IOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ['anorenst
OO01mas xapakTepuCTHKa
0 P P bubmuoreka [{OK
2.2 XUMHUYECKHUX DJIIEMEHTOB 6

VIA-rpynmel. Cepa u e€

https://m.edsoo0.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

COCOAMHCHUA

OO61mas xapakTepucTHKa

53 XUMHUYECKUX 3JIEMEHTORB 7 bubnuotexa [JOK
' VA-rpymmst. A3or, https://m.edsoo.ru/7f41a636
docdop 1 Ux coeqMHCHHS
OO01mas XxapakKTepUCTHKA
XUMHUYCCKHUX 3JICMCHTOB B 6 ]_[OK
noIMoTEKA
2.4 IVA- Y
rp}:HHH fiepoi H 8 https://m.edsoo.ru/7f41a636
erMHI/II/I n ux
COCINHCHUA
Uroro no pazgeny 25
Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S
31 OO0uiue cBoiicTBa 4 bu6anoreka LIOK
' METAJIJIOB https://m.eds00.ru/7f41a636
3.9 Baxneiimme MeTalIbL U 16 bu6nuorexa [IOK
' WX COEIMHEHUS https://m.eds00.ru/7f41a636
Hroro no pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 BemectBa u Matepuansl B 3 bubnuoreka [IOK
' KU3HH YeT0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
b K
PesepBHOE Bpems 3 nommorexa [O

https://m.edsoo0.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
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KoutpoabHbie IIpakTnyeckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[Ipenmer xumun. Pons xumun BuG 10K
nonMMoTeKa
1 B JKU3HM uejIoBeKka. Tema u 1 05.09.2023 httos://m.edsoo.ru/fod210¢
BEIIECTBA
[TonsTue o MeTogax MO3HAHUSA bubmuorexa [JOK
2 B XHMUH 1 07.09.2023 https://m.edsoo.ru/ff0d227e
[TpakTuyeckas pabora Ne 1
«[IpaBuna paboThI B Eub 1OK
. nonnoTexa
3 1a0opaTopuu U MPUEMBI 1 11.09.2023 httos://m.edsoo.ru/fod23de
oOpaitieHus ¢ 1abopaTOPHBIM
000pyTI0BaHUEM
YucTele BelllecTBa U CMECH. bubmuorexa [JOK
4 14.09.2023
CrniocoOsI pa3aenenus cMmecei 1 https://m.edsoo.ru/ff0d26ca
[TpakTtuyeckas padora Ne 2
5 «Paznenenue cmeceii (Ha ) 1 18.09.2023 bu6mmorexa [IOK
[IPUMEPE OYUCTKHU ITOBAPEHHOU https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJIBI 1 21.09.2023 httos://m.edsoo.ru/ff0d2a6e
7 XuUMHYECKUE DIIEMEHTHI. 3HAKU 1 25.09.2023 bu6nmoreka [JOK



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

(CUMBOJIBI) XUMHUYECKUX

https://m.edsoo.ru/ff0d2be8

DJIEMEHTOB
bubmuorexa [JOK
8 [TpocThie U CIIOKHBIE BEIIECTBA 28.09.2023 https://m.edsoo.ru/ff0d2a6e
bubmuoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 02.10.2023 https://m.edsoo.ru/Ff0d2d50
3aK0H IIOCTOSIHCTBA COCTaBa
10 BCIISCTB. XUMHUUIECKAs 05.10.2023 bu6mmoreka [IOK
dbopmyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX AJICMEHTOB
OTHOCUTENbHAS aTOMHAS Eub 1OK
nOJIMOTEeKA
11 Macca. OTHOCUTEIbHAS 09.10.2023 httos://m.edsoo.ru/f0d323c
MOJIEKYJISIpHAsi Macca
12 MaccoBast 10151 XUMAYECKOTO 12.10.2023 bu6mmoreka [IOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
K . Mogs.
13 OJINYECTBO BemiecTBa. Moib 16.10.2023 bubnuotexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 du3nyeckrue U XUMUYECKHE 19.10.2023 bu6mmoreka [JOK
ABJICHHS. XUMUYECKasl PEaKIIHs https://m.edsoo.ru/ff0d37fa
[Tpu3Haky u ycinoBus Eub 10K
nOIMoTeKa
15 HpOTeKeiHH;I XUMHYECKHUX 23.10.2023 httos://m.edsoo.ru/ff0d3al6
peaxIuit
3aKOH COXpaHEHHS MaCChI Eub 10K
uOIMoTeKA
16 BEIIECTB. XUMUYECKUE 26.10.2023 httos://m.edsoo.ru/ff0d3b8s
ypaBHECHUS
17 Brrunciienust koiuuecTna, 06.11.2023 bubmuorexa [JOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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

Macchl BEIECTBA 110
YpaBHEHUSAM XUMHUUYECKUX
peakuuii

https://m.edsoo.ru/ff0d5708

Krnaccudukanus XuMHIECKUX

peakuuii (coequHeHus, bubnmoreka [JOK

18 11.202
pa3JI0KEHUS, 3aMEIEHHUS, 09 023 https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- BuG 10K

noIMoTeKA

19 . 06006 13.11.202
PHIMIIOTEMCT © HvIeHHe " 3 023 https://m.edsoo.ru/ff0d40c4
cucreMaru3anus 3HaHUN
KonTponbnas padora Nel no BuG 110K

noIMoTeKa

20 B 16.11.202
reme «betectpa i 6 023 https://m.edso0.ru/ff0d4290
XUMHYCCKUC PCAKIIU
Bo3ayx — cMmech ra3os.

.K —

91 CocraB Bo3ayxa. Kucimopon 90.11.2023 bubnmnorexa [JOK
AJIEMEHT U MPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d448e
O30H
dusnyeckue U XUMUYECKHE

99 CBOMCTBA KHCJIOpO/Ia (peaKkiuu 93.11.2023 bubnmnorexa [JOK
okucnenus, ropenue). [lonsrue https://m.edsoo.ru/ff0d4614
00 oxcumax
CrniocoOsI nosydeHus

93 KHCIIOpO/ia B 1abopaTopuu u 97 11.2023 bubnmnoreka [JOK
MIPOMBILUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoa

24 TenoBoit 3 pexT xumuueckon 30.11.2023 bubnnoreka [JOK



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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

pCaKkuuu, MOHATUC O
TCPMOXUMHNYCCKOM YpaBHCHHU,
OK30- U SQHAOTCPMUUCCKHX
p€aKknusax

https://m.edsoo.ru/ff0d4790

TormBo (HedTh, yrois u

bubmuoreka [JOK

25 MeTaH). 3arpsa3HeHue BO3IyXa, 04.12.2023 httos://m.edsoo.ru/ffod4caa
CIOCOOBI €ro MPeTOTBPAICHHUS
[Tpaktuyeckas padora Ne 3 o
26 teme «Ilonydyenue u cobupanue 07.12.2023 bubnnorexa [HOK
KHUCJIOpOJa, U3YYEHUE €0 https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
B N
27 | mpocros semecmao, 11.12.2023 | Dromorea LOK
p H ' o https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpuponae
dusnyeckue 1 XUMUYECKHE
28 CBOICTBA BOJOPOA 14.12.2023 Bubmmorexa LIOK
FIOPOa. o https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa
bu6mmoreka [IOK
29 [ToHsiTHE O KUCIOTAX U COTSAX 18.12.2023 https://m.edsoo.ru/F0d50d2
30 Crioco0bI MoTy4eHust BOA0pOaa 91.12.2023 bubnuotexa [JOK
B J1abopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckast pabota Ne 4 o
31 teme «Ilonydyenue u cobupanue 95 12 2023 bubmuorexa [IOK
BOJIOPO/1a, U3YYECHUE €T https://m.edsoo.ru/ff0d4f42
CBOWCTB»
32 Monsipabiit 00BEM ra3oB. 3aKOH 28.12.2023 bubnnorexka [JOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ABoraapo

https://m.edsoo.ru/ff0d542¢

Brrancienns 00bEMa,
KOJINUECTBA BEILIECTBA T'a3a 1Mo

bu6mmoreka [IOK

33 08.01.2024
€ro U3BECTHOMY KOJIMYECTBY https://m.edso0.ru/ff0d55a0
BEIIIECTBA WU 00BEMY
Brruucienns 005EMOB Ta3oB 1Mo
34 YPaBHEHUIO PEAKIIUA HAa OCHOBE 11.01.2024 bubnnoreka [JOK
3aKOHA OOBEMHBIX OTHOIIICHHI R https://m.edsoo.ru/ff0d5708
ra3oB
Ddu3znyecKrue U XUuMHUYECKHUE bubmuorexa [JOK
15.01.2024
35 CBOICTBA BO/JIbI 501.20 https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuii. [lonsarue 18.01.2024 bubmuorexa [JOK
00 MHIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopuTeib.
Haceimennsie u
bu6mmoreka [IOK
37 HEHaCBILICHHBIE PACTBOPBI. 22.01.2024 https://m.edsoo.ru/fOd5bA0
MaccoBas 10114 BelllecTBa B
pactBope
[TpakTtuyeckas padora Ne 5 o
teme «lIpurorosnenue Eub 1OK
. nonnoTexa
38 paCTBOp(iB c onlu)ez[eneHHon 25.01.2024 https://m.edsoo.ru/ffod5eba
MaccoBOU aoJei
pPacTBOPEHHOTO BEIIECTBA»
Konrtponsnas padora Ne2 o Bu6 OK
39 teme «Kucnopon. Bogopos. 29.01.2024 nbmorexa L

Bona»

https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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https://m.edsoo.ru/ff0d6342

OKcHIbl: COCTaB,

bubmuoreka [JOK

40 KIaccuuai, 01.02.2024 https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tony4yenue u XumMu4eCKue

41 CBOMCTBA KUCJIOTHBIX, 05.02.2024 bubnmoreka [JOK
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUS: COCTaB, BuG 10K

noIMoTeKA

42 .02.2024
Kaccuuai, 08.02.20 https://m.edsoo.ru/ff0d67ca
HOMEHKJIAaTypa

43 HonqueHHe u XI/IMI/ILECCKI/IG 12.02.2024 bubnuoreka [IOK
CBOMCTBAa OCHOBAHMM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, Bu6 110K

noIMoTeKa

44 KaccHpuKans, 15.02.2024 https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 HonqueHI/Ie U XUMHYECKHE 19.02.2024 bubnuoreka [IOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
Counu (cpennue):

46 HOMEHKJIaTypa, CIIocoObl 99 02.2024 bubnnoreka [JOK
MIOIYy4YEHUS, XUMUYECKUE https://m.eds00.ru/00ad9474
CBOMCTBA
[TpakTuyeckas padora Ne 6.

Pemienune sxcriepuMeHTaTbHBIX Bu6 OK

47 3aga4 no reMe «OCHOBHBIE 26.02.2024 nbmorexa L

KJIACChl HEOPTaHUYECKUX
COETUHEHUIN)

https://m.edso0.ru/00ad9b7c



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

I'enernueckas CBs3b MEKIY

bubmuoreka [JOK
4 .02.
8 KJIaccaMu HftopraHquCKMx 29.02.2024 httos://m.edsoo.ru/00adgas0
COEIMHEHU N
O06o001IeHre U CUCTEMaTH3alUs bubmuorexa [JOK
4 .03.
| 3HAHUU 04.03.2024 https://m.edso00.ru/00ad9ch2
Kontponbhas pabora Ne3 mo BuG 1OK
" nOIMoTeKa
50 Teme "OCHOBHBIC KIIaCChI y 07.03.2024 https://m.edsoo.ru/00adge1a
HEOPTaHWYECKUX COSAMHCHUN
[TepBble MOMBITKH
KJIaCCU(UKAIUU XUMUYECKUX bubnnoreka [JOK
51 11.03.2024
anemeHToB. [IoHATHE O 03.20 https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMCHTOB
[Tepuoanueckuii 3aK0H U
59 [Tepuoanueckas cucrema 14.03.2024 bubnuoreka [IOK
XUMHYECKHX 3aeMeHToB /l. 1. https://m.edsoo.ru/00ada52c
Menpeneena
bu6mmoreka [JOK
53 IT 18.03.2024
CPHOMEL, TPYIIHIEL, HOMTPYIIH! 8.03.20 https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. Coctas 91.03.2024 bubnuoreka [IOK
aTOMHBIX sifiep. M30Tormbl https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX
55 000I104YeK aTOM?B 3JIEMEHTOB 01.04.2024 bubmuorexa [JOK
ITepuoanueckoit cuctemst /1. https://m.edsoo.ru/00ada6bc
N. Menneneena
56 XapakTepHUCcTUKa XMMUYECKOTO 04.04.2024 bubnuoreka [IOK

3JIEMCHTA I10 €I'0 IIOJIOXKCHHIO B

https://m.edsoo.ru/00ada824



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

ITepuonnueckoi cucreme /1. U.
Menneneena

3nauenue [lepuoanueckoro
3aKOHAa JJI Pa3BUTHUS HAYKU U

bu6mmoreka [IOK

7 .04.2024
° npaktuku. [[. 1. MenneneeB — 08.04.20 https://m.edsoo.ru/00ada96e
Y4EHBIU, IEAATrOr U IPakIaHUH
DIEeKTPOO aTeabHOC
O 11.04.2024 | bromorexa [IOK
T https://m.edso00.ru/00adaab8
2JIEMEHTOB
bubmuorexa [JOK
59 Honnasg xumMuyeckas CBI3b 15.04.2024 https://m.edsoo.ru/00adac34
60 KoBanenTtHas nossipaas 18.04.2024 bubnuorexa [JOK
XHUMHUYECKas CBI3b https://m.edsoo.ru/00adaab8
61 KoBanenrtHas HenonspHas 99 04.2024 bubnuoreka [IOK
XHUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CrerneHb OKUCIECHUS 25.04.2024 https://m.edsoo.ru/00adac28
OKHCIUTEIIBHO- bu6mmoreka [JOK
63 29.04.2024
BOCCTaHOBUTEJIBHBIEC PEAKIINT https://m.edso0.ru/00adb076
bu6mmoreka [JOK
64 OKHUCIUTEIN U BOCCTAaHOBUTEIN 02.05.2024 https://m.eds00.ru/00adb076
KonTponbhas paborta Ne4 no Bu6 110K
noOInoTEKA
. .05.2024
65 Teme «CTpoeHue aToma 06.05.20 https://m.edsoo.ru/00adb486
XUMHYIeCKast CBI3b»
66 PesepBHblit ypok. O6006111€HNE 13.05.2024 bub6nuorexa [IOK

¥ CHCTEMAaTH3aIys 3HaAaHUH

https://m.edso0.ru/00adb33c



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

PesepBublit ypok. O6001enne bubmumorexa [IOK
7 .05.
0 Y CHUCTEMaTU3alusl 3HAHUI 1 16.05.2024 https://m.edso00.ru/00ad9ch2
PesepBHblit ypok. O6001menne bubnuoreka [IOK
o8 U CUCTEeMaTu3alus 3HAaHUN 1 20.05.2024 https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIACC

KoanuyecTBO YacoB JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka KoHTpoJibHbIe IIpakTH4eckue A p
n/n Bcero H3yYCHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
[lepuoauueckuii 3aK0OH.
[Tepnonuueckas cucrema bubnnoreka [JOK
1 05.09.2023
XUMHYECKHX DJIEMEHTOB 1 https://m.edsoo.ru/00adb59e
. . MenneneeBa
3aKOHOMEPHOCTH B
W3MCHCHUHU CBOMCTB bubmuorexa [JOK
2 07.09.2023
XUMHYECKHX DJIEMEHTOB 1 https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB
Knaccudukanus u Eub 10K
nonmoTeKa
3 12.09.2023
HOMEHICTaTypa 1 https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BEIECTB
Bunpl xumMudeckou cBsI3U BuG 110K
nonmoTeKa
4 14.09.2023
1 TH?H KpHCTATLIITHECKHX 1 https://m.edsoo.ru/00adbac6
pEemETOK
Knaccudukanus Eub 1OK
. HOIHOTEKA
5 XUMUYECKHUX PEaKLUi 1Mo 1 19.09.2023 https://m.edsoo.ru/00adbeb0
pa3IMYHBIM MPU3HAKAM
ITonsiTHE O CKOPOCTH Bu6 10K
3 HOIHOTEKA
6 XUMUYECKON PEaKlu. 1 21.09.2023 https:/m.edsoo.ru/00adbeda
IToHsTHE O TOMOT€HHBIX H



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

TCTCPOTCHHLIX PCAKIUAX

KonTtponbnas pabora Nel
1o reme «IloBropenue u
yriyoJieHue 3HaHUM
OCHOBHBIX pa3zesioB Kypca
8 kacca»

26.09.2023

ITonsTHE O XUMHYECKOM
paBHOBecuu. DaKkTOpHI,
BJIMSIIOLLIAE HA CKOPOCTh
XUMHYECKOW PEaKuu U
ITOJIOKEHHE XMMHYECKOT'0
paBHOBECHS

28.09.2023

bu6mmorexa [IOK
https://m.edsoo.ru/00adc28c

OKHUCITUTENBHO-
BOCCTAHOBUTEIILHBIE
peaxiuu

03.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

10

Teopus
ANEKTPOIUTUYECKOMN
nuccoranuu. CUIbHbIC U
CI1a0bIe ANEKTPOIIUTHI

05.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

11

HonHbIe ypaBHEHUS
peakuui

10.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00add448

12

XUMHUYECKUE CBOMCTBA
KHUCJIOT U1 OCHOBaHU B
CBETE MpeACTaBlIeHUu 00
AIIEKTPOJIUTHYECKON
JUCCOIMAIIIN

12.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

XUMHYECKUE CBOUCTBA
CoJIell B CBETE

bubmuoreka [JOK

13 MpeICTaBICHHi 00 . 17.10.2023 https://m.edso00.ru/00add8b2
AJIEKTPOJIUTUYECKON
JIUCCOITUAITIN
[TonsiTue o rugponuse bubmumoreka [IOK

14 coueit 19.10.2023 https://m.edsoo.ru/00add9d4
O6o0mmeHue u bubmuorexa [JOK

1 24.10.202

> crucTemMaTu3alus 3HaHUI 0.2023 https://m.edsoo.ru/00addd12

[TpakTrueckas padora No
1. «Pemenue bubmuorexa [JOK

1 26.10.202

6 AKCIIEPUMEHTAIBHBIX 6.10.2023 https://m.edsoo.ru/00addbfa

3a1a9»
KonTponbnast padota Ne2
o TeMe
«ONeKTpoIuTHYECKast bubnnorexka [JOK

17 07.11.2023
JYICCOIIMAIHSL. https://m.edsoo.ru/00addecQ
XHUMHUYECKUE PEAKIINN B
pacTBopax»
OO61as xapakTepuCTHKa

18 FaH?FeHOB. XuMHYecKue 09.11.2023 bu6mmorexa [IOK
CBOMCTBA Ha IpUMEpE https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. ComnsiHast

19 KUCJIOTa, XUMUYECKHE 14.11.2023 bubmorexa HOK

CBOﬁCTBa, MOJIy4YCHHC,

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



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

IIPUMEHEHHUE

[TpakTrueckas padora No
2 no teme «llonmyuenue

bu6mmoreka [IOK

2 16.11.202
0 COJITHOM KHCJIOTEHI, 6 023 https://m.edsoo.ru/00ade348
M3y4YEHUE €€ CBOUCTBY»
Beruncnenus no

21 ypaBHe}Ums{M XUMHYECKUX 21 11.2023 bubnnoreka [JOK
pEeaKuuii, €CIIM OJIUH U3 https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE

99 OO61mas xapakTepucTHKa 93.11.2023 bubnnoreka [JOK
anemMeHTOB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJnoTponHbie
Mo (PUKAIINH CEPBI.

93 Haxoxcj:[eHI/ie cepbl U eé 98.11.2023 bubnuoreka [IOK
COEUHEHUH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA
cepsl
CepoBoJIOpoJ, CTPOCHHE,

24 @HznqefKEeII[/I v 30112023 | Pubmaorexa lOK

. o https://m.edsoo.ru/00ade802
XUMHUYECKHE CBOHCTBA
Oxcuppl cepsl. CepHast

o5 KUCJIOTa, q)nznqefxne 4 05.12.2023 bu6mmoreka [JOK
XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMCHEHUE

26 XVMMHUYECKUE PEAKIINH, 07.12.2023 bubnuoreka [IOK

JIC)KaIIuE B OCHOBEC

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



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
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IPOMBIIIJICHHOTO CII0c00a
IIOJIy4EHUS CEPHOU
KHCIIOTBL. XUMHUYECKOE
3arps3HEHHE
OKpYXKaroIllen cpebl
COCIMHEHUSIMU CEPBI

Brruncnenune maccoBoit

bu6mmoreka [IOK
27 JLOIH BLIXOJ1A TIPOAyKTa 12.12.2023 https://m.edsoo.ru/00adec8a
peaxkuu
OO01as xapakTepuCcTHKa
3JI€MEHTOB V A-TPYIIIIBI. BuG 10K
nOJIIMOTEeKA
28 A3oT, pacpocTpaHEHHUE B 14.12.2023 https://m.edsoo.ru/00adecas
npupoe, Gu3nYecKue u
XUMHUYECKHE CBONCTBA
AMMHUak, ero puznueckue
29 U XMUMUYECKHE CBOMCTBA 19.12.2023 bubmmorexa [OK
’ o https://m.edso00.ru/00adf004
MOJTy4YeHHUe U PUMEHEHHE
[IpakTuueckas pabora Ne
3 I1
30 o teme «Ilonyuyenue 91122023 bubnnoreka [JOK
aMMHaKa, U3y4eHue ero https://m.edsoo.ru/00adf180
CBOWCTB»
A3orHas kucnora, eé Bu6 10K
nOIMOTEeKA
31 Pusiaeckue 1 . 26.12.2023 https://m.edsoo.ru/00adf306
XUMHUYECKHE CBONCTBA
32 Hcnonb30BaHne HUTPATOB 98.12.2023 bubnuotexa [JOK

H COJIEM aMMOHHS B

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



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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KaueCTBE MUHEPAJIbHBIX
ynoopeHuil. XuMHUeCKoe
3arpsi3HEHUe
OKpY’Karolen cpesibl
COEMHEHUSIMH a30Ta

®ochop. Okcun dhocdopa
(V) u pochopnas

bu6mmoreka [IOK

33 KHCJIOTA, (bHBI/I‘ICE)KI/Ie u 09.01.2024 https://m.edsoo.ru/00adf68a

XUMHYECKHE CBOICTBA,

MOJTy4YeHue

Hcnons3oBanue pocharon

B KaU€CTBE MHUHEPATbHBIX Eub 10K
. nOIMoTeKa

34 yz[06peHI/H/vI. 3arpsi3HeHue 11.01.2024 httos://m.edsoo.ru/00adfc20
MPUPOIHON cpebl
dbocdaramu
Yraepon,

35 pacrpocTpaHEHHE B 16.01.2024 bubnuoreka [IOK
npupoze, Gpuzndeckue u https://m.edsoo.ru/00adfd9c
XUMHYECKHUE CBOMCTBA
Oxkcunsl yriaepoaa, ux
dusnueckue u
XHMUYCCKHE CBOMCTBA. bu6mmoreka [JOK

36 DKoJorHUecKue 18.01.2024 https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C
okcuaom yriepoaa (IV)

37 VronpHas KUciaoTa u eé 93.01.2024 bubmuorexa [JOK

COJIN

https://m.edso0.ru/00ae006¢



https://m.edsoo.ru/00adf68a
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[TpakTuyeckas padora Ne
4 no teme "llonyuenue

bubmuoreka [JOK

38 YITIEKHCIIONO [a3a. 25012024 https://m.eds00.ru/00ae027e
KauectBennas peakius Ha
KapOoHaT-HOH"
IlepBoHauasbHBIE

39 MOHSTUS 00 OPraHUYECKUX 30.01.2024 bubnuorexa [JOK
BEIIECTBaxX KakK O https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTiepoaa
Kpewmnuii u ero bubnnorexa [HJOK

40 01.02.2024
COCIMHEHUS https://m.edsoo.ru/00ae080a
[Tpaktudeckas padora Ne
5. Pemenue
DKCIIEPUMEHTAIIbHBIX bubnnoreka [JOK

41 06.02.2024
3a1a4 10 TeEMeE https://m.edso0.ru/00ae0bf2
«Baxneinie HeMeTaIbl
1 UX COCOUHCHUS
Kontponbnas pabota Ne3
o teme «BaxHeime bu6mmorexa [IOK

42 08.02.2024
HEMETAJIJIBI U UX https://m.edso0.ru/00ae0e18
COCIMHCHHUS
OO01mas xapakTepucTHKa
XHUMUYCCKHX DJIEMESHTOB
— METAaJIJIOB. bu6mmoreka [JOK

43 13.02.2024
Meramndeckas CBSI3b U https://m.edso0.ru/00ael103e
MeTaIndecKas

KpUCTAJUTMYECKas



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

pemérka. Pu3nyeckKue
CBOMCTBAa METAJLIOB

XUMHYECKUE CBOUCTBA

METaJIJIOB. bubmuorexa [JOK
44 15.02.2024
DNEKTPOXUMHUUECKUH psift 50220 https://m.edso00.ru/00ae1156
HaIPSHKEHUN METaJIOB
OO611me crocoobl
MOJTyYEHUST METAJUIOB.
CmuiaBbl. Berauciienus mo BuG 10K
noIMoTeKa
45 YPABHCHHAM XHMUHUCCIHX 20.02.2024 https://m.eds00.ru/00ae1156
PEaKIMi, €CJIU OJIUH U3
PEareHTOB COJCPIKUT
pUMecH
[TonsiTue o Koppo3uu bubnnoreka [JOK
46 22.02.2024
METaJIOB https://m.edso00.ru/00ae1278
bu6mmoreka [IOK
47 [[{enouHbIEe METAIIIBI 27.02.2024 https://m.edsoo.ru/00ae14b2
48 OKcuabl U THAPOKCHIBI 99.02.2024 bu6mmoreka [IOK
HaTpHs U Kaaus https://m.edso00.ru/00ae14b2
[llenoyno3eMenbHbBIE Bu6 10K
nOJIMOTEKA
4 — i .03.2024
o MeTangm Kb 1 05.03.20 https://m.eds00.ru/00ae15e8
MarHui
BaxkHeiinmme coequHeHNs bu6mmoreka [JOK
50 07.03.2024
KaJIbIIUS https://m.edsoo.ru/00ael5e8
gy | Obobueinen 12.03.2024

cUcTeMaTHu3anus 3HaHUHU



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

JKécTtkocTh BOILI U

bubmuorexa [JOK

52 14.03.2024
CrocoObI €€ ycTpaHeHUs 03.20 https://m.edso00.ru/00ae1886
[Tpaktudeckas padora Ne
K
53 6 o Teme eCTIiOCTB 19.03.2024 bubmuorexa [JOK
BOJBI U METOIBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHUs"
. bubnuorexa [JOK
4 A .03.
5 JIEOMHHIH 21.03.2024 https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA 02.04.2024 bubnnorexa [HOK
OKCHJIa U THAPOKCHUAA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
K .04.
56 ¢Ies0 04.04.2024 https://m.edsoo.ru/00ae1d86
OKcubl, THAPOKCUIBI U
bu6mmoreka [IOK
57 .04.
EIOIJII)H wenesa (IT) mxenesa 09.04.2024 https://m.edsoo.ru/00ae35e6
gg | OQooduennen 5 11.04.2024
cucreMaTtni3anuda 3HaHUN
[TpakTrueckast padorta Ne
7. Pemienue
SKCHEPUMEHTAIBHBIX bubnnorexka [JOK
59 16.04.2024
3a7a4 10 TEME https://m.edsoo.ru/00ae3de8
«Baxueiinme MeTaIbl U
HUX COEIUHEHHUSI»
Brruncnenus mo Bu6 OK
60 YPaBHEHUSAM XUMHUYECKUX 18.04.2024 nommoreka L1

peaKLleI, €CJIM OAUH U3

https://m.edsoo.ru/00ael750



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

peareHToB JIaH B U30BITKE
WJIU COJICPKUT MPUMECH.
Brrancnenns maccoBoit
JIOJIA BBIXOJIa MPOTYKTA
peaKIuu

O060061EHNE U

61 . 23.04.2024
CUCTEeMAaTH3alMsl 3HAaHHHA
Kontponsnas padora Ned
62 o teMe «Baxnenmue 25 04.2024
METAJIIBI U UX
COCTUHEHUS
BemectBa u maTepuansl B Bu6 10K
B nOJIIMOTEeKA
63 [IOBCEIHEBHON KU3HNA 30.04.2024 https://m.edsoo.ru/00ae3f50
YeroBeKa
X
64 I/IMI/I‘-IGCKOGU?;al"pSISHeHI/Ie 02.05.2024 bubnuoreka [IOK
OKPYKaIOIIE Cpebl https://m.edso0.ru/00ae4270
Ponb xumuu B perieHun bubnmnoreka [JOK
65 07.05.2024
HKOJIOTUYECKUX TTPOOIEM https://m.edso00.ru/00ae4270
Pe3epBHBIN ypOK.
bu6nmoreka [JOK
66 O6obmerme u . 14.05.2024 https://m.eds00.ru/00ae0d0a
CUCTeMAaTH3aIHsI 3HAHHUHA
PesepBHBIi ypOK.
bu6mmorexa [IOK
67 O6obmerme u . 16.05.2024 https://m.edso00.ru/00adb33c
CUCTEeMAaTH3aIHsI 3HAHHUHA
68 Pe3epBHBIiT ypOK. 91.05.2024 bubnuotexa [JOK

O060061EHNE U

https://m.edsoo.ru/00ad9cbh2



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

cUCTeEMaTHU3alus 3HaAaHUN

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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