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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMHH Ha YpPOBHE OCHOBHOro oOIIero oOpa3oBaHUs
COCTaBJICHA HA OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTenbHON IPOrpaMMbl OCHOBHOTO o01ero oOpa3oBaHus,
npencrabieHHbix B GI'OC OO0, a taxxke Ha ocHOBe (denepanbHOU paboueit
IpOrpaMMbl BOCHUTAHUS M C Y4€TOM KOHIICTIIMU TMPENOJaBaHusl y4yeOHOro
npenMera «XuMHS» B 00pa3oBaTeNbHBIX  OpraHu3anusax Poccuiickoit
denepanum.

[Iporpamma no xumuu Aa€t NpeACTaBICHUE O IIENsIX, OOIIEH CTpaTeruu
oOy4eHHs, BOCIHUTAHMUS M PA3BUTHS OOYYAIOIIMXCA CPEACTBAMHU Y4eOHOTrO
npenMeTa,  yCTaHaBIMBaeT  00si3aTeIbHOE  MPEIMETHOE  COJEpIKaHUeE,
peIyCMaTPUBAET PACIPEEIICHHE €ro IO KiaccaM U CTPYKTYPHpPOBAaHUE IO
paszenamM M TeMaM MpOorpaMMbl MO XUMHH, ONPENESeT KOJIMYECTBEHHBbIC U
KauyeCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIbHOCTh M3YYEHUS! XUMHUU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOrO MpoIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydYaroIMXcsa, OMpenensieT BO3MOXKHOCTH TIpenMeTa s
peanu3anuu TpeOOBaHUH K pe3yJsibTaTaM OCBOSCHHS OCHOBHOM 00pa30BaTeIbHON
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHuUs, a TakKe TPeOOBAHUMA
K pe3yJibTaraM OOydeHMs] XMMHUU Ha YPOBHE IIeJied HM3ydeHUs TpeaMera U
OCHOBHBIX BHUJOB Y4YEOHO-ITO3HABATEILHON JAESITEIBHOCTH OOyYaromierocs Io
OCBOCHHIO YUYE€OHOTO COJIECPIKAHMUS.

3HaHWE XUMUU CIYKUT OCHOBOM Il (DOPMHPOBAHUS MHPOBO33PEHUS
00y4Jaromnierocs, ero NpeJCTaBICHU 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTparoT (HOPMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAILICHUSIX
AHEPruu U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MyTSIX PEHICHUS III00ATbHBIX
po0JieM YCTOWYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUECKOM,
MUIIEBON 1 SKOJIOTUYECKON O€301acCHOCTH, MPOOIEM 3IpaBOOXPAHEHUSI.

N3yuyenne xumunu:

CIIOCOOCTBYET peanu3allii  BO3MOXKHOCTEH Ui CaMOpa3BUTHS H
dbopMUpOBaHUS KYJIbTYpbl JUYHOCTH, €€ oOmed u (PyHKIHMOHAIBHOM
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMUPOBAHUE MBIIIJICHUSI U TBOPYECKUX CIOCOOHOCTEM
OoOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIBHOM y4eOHOW J1eATeNbHOCTH,
AKCIIEPUMEHTAILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MTOBCETHEBHOM KM3HH, TaK U B MPOHECCHOHAIBHOM eI TEIHHOCTH;

3HAKOMHUT CO CNEIM(PUKON HAYYHOTO MBIIUICHUS], 3aKJIa/IbIBAET OCHOBBI
[IEJIOCTHOTO B3TJIsJa HA EAMHCTBO MPUPOABI U  YEJOBEKa, SIBIISIETCS
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW IPAMOTHOCTH
oOyyJarommxcs;

croco0CTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS! K €CTECTBEHHO-
HAyYHbIM 3HAHHUSAM, K TMPUPOJIE, K YEIOBEKY, BHOCHUT CBOW BKJIaa B
HKOJIOTHYECKOE 00pa3zoBaHuEe 00YyYaArOITXCS.

JlanHble HaIpaBiieHHs B OOyYEeHUH XUMHH O0ECIIeUnBaIOTCs crenuukon
colepKaHusi y4yeOHOro TMpeaMeTa, KOTOPBIA SBISETCA MEeAarorudyecku
aJanTHUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKU XMMUU Ha ONPENEIEHHOM dTame
€€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsI OPUEHTUPOBAH
Ha OCBOCHHME OOYYAIOIIMMHUCS CHUCTEMbl TNEPBOHAYAIBHBIX MOHSATUN XHUMHH,



OCHOB HEOPraHMYE€CKOM XHMHUU W HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHSATHI
OpPraHUYECKON XMMUHU.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMHUH C(HOPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 nmojaxoja k €€ n3ydeHuro. CoqepkaHue CKJIAIbIBAETCSI U3 CUCTEMBI
MOHATUH O XUMHUYECKOM OJJIEMEHTE M BEIIECTBE U CHUCTEMbI MOHSATHU O
XUMHU4Yeckor peaknuu. OO0 3T CHUCTEMBl CTPYKTYPHO OpraHHW30BaHBI IIO
MPUHIIMITY TIOCJEI0BATEILHOIO PAa3BUTHSI 3HAHWW HAa OCHOBE TEOPETHUYECKUX
MPEJCTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KAK OCHOBBI BCET0 €CTECTBO3HAHMS,

— Ilepuomnueckoro 3axkona [[. M. MennmeneeBa kak OCHOBHOIO 3aKOHa
XUMUH;

— YUYEHHS O CTPOEHHUM aTOMa U XUMHUYECKOM CBSI3U;

— TpeACTaBICHUNA 00 JJICKTPOIUTHYCCKOW TUCCOIMAIIMM BEIISCTB B
pacTBopax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX W OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCSA IIOCJIEIOBATEIHHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (DYHKIUM OOBACHCHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTUUECKOIO
MPUMEHEHHUS U MOJYYEHHUS M3YyUaeMbIX BEILIECTB.

OcBoeHue mnporpaMmbl 1O XUMHU CIHOCOOCTBYET (POPMUPOBAHUIO
MPEJICTABJIEHUS O XHWMHYECKOW COCTABJISIIOIICH HAyYHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IECHHOCTHOTO OTHOIICHUS! K HAYYHOMY 3HAHUIO
U METOJIaM I03HaHMs B Hayke. M3ydeHue XMMHUU NPOUCXOAUT C MPUBJICYEHUEM
3HAHUW W3 paHee H3YYCHHBIX Y4eOHBIX mpeameToB: «OKpyKalOmUi MHPY,
«buonorus. 5—7 knacce» U «PuU3nKa. 7 KiIaccy.

[Ipy wu3ydeHMH XWUMHUHU TPOUCXOAUT (HOPMHUPOBAHWE 3HAHMK OCHOB
XUMHWYECKOM  HaykM Kak o00JlacTM  COBPEMEHHOTO  €CTECTBO3HAHMS,
MPAKTUYECKON JEeSITEILHOCTH YEJIOBEKAa M KaK OJHOr0 U3 KOMIIOHEHTOB
MHPOBOM KyJIbTYpbl. 3ajlaya y4eOHOro MpeaMeTra COCTOMT B (HhOPMHUPOBAHUH
CHUCTEMBbl XUMHYECKUX 3HAHMM — BaXXHEUIIMX (hAKTOB, MOHATHH, 3aKOHOB H
TEOPETUUYCCKUX TIOJIOKEHUM, JIOCTYIMHBIX OOOOIICHUN MHPOBO33PEHUECKOTO
XapakTepa, sA3blka HAyKH, B MPUOOIICHUH K HAYyYHBIM METOJaM MO3HAHUS MPHU
W3YYEHUH BEIIECTB M XMMHYECKHMX peakiui, B (OPMHUPOBAHUU U Pa3BUTHH
MO3HABATEIbHBIX YMEHUNW M HMX NPUMEHEHWH B Yy4eOHO-TO3HABATCIbHOW H
y4eOHO-HCCIIEIOBATEIILCKON  JEATEIbHOCTH, OCBOSCHHUM IPaBWII 0€30MacHOTO
oOpallieHusl ¢ BEIIECTBAMU B ITOBCETHEBHOM KU3HMU.

[Ipy wW3ydYeHHMM XWMHUHM Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
BOKHOE 3HAYCHHUE MTPUOOPEIIN TaKue 1eJTd, KaK:

— (opMHUpOBaHHE HMHTEUICKTyaIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTECIIBHOMY TIPUHSATHIO PCIICHHH,
CITOCOOHOM aIaNTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSIM KU3HH;

— HampaBJICHHOCTh OOyYEHHS Ha CHCTEeMAaTHYECKOE TPHOOIICHHE
o0yyJarommuxcsi K CaMOCTOSITEILHON TTO3HABATEILHON JCATEILHOCTH, HAyYHBIM
MeToJaM IOo3HaHUs, (OPMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

—  of0ecneyeHue  yCJOBHH,  CIOCOOCTBYIOIIMX  IPHOOPETCHUIO
oOyJaroImMuMHUCs  OMbITa  Pa3HOOOpa3HOW  ACATEIBLHOCTH, TIO3HAHHS W
CaMOITO3HAHMS, KIIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTCHIIMH), HUMEIOIIUX
YHUBEPCAIbHOE 3HAYEHHUE JIJIS PA3JIUYHbBIX BUJIOB JAEATEIILHOCTH;

— ¢opmupoBanrue oOmeH (QYHKIMOHAIBHOM M €CTECTBEHHO-HAyYHOM
IPAaMOTHOCTH, B TOM 4YHCJI€ YMEHHH OOBSICHATH M OIICHUBATH SIBIICHHS



OKPY’KaroIIero MUpa, UCIOJb3ysl 3HAHUS U OIBIT, MOJYUYCHHBIC MPH U3YYCHUH
XUMUH, TPUMEHATh MX TPH pelieHHH NpoOjieM B TOBCEIHEBHON >XU3HU M
TPYZIOBOM JI€STEIIbHOCTH;

— QopmupoBaHue y O0O0ydYarOmUXCsd TYMAaHUCTHYCCKHX OTHOIICHHM,
MOHUMAHMS IIEHHOCTH XHWMHYECKHUX 3HAHUW I BBIPAOOTKHU SKOJIOTHYCCKH
11eJ1eCO00pa3HOro TOBEJICHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IIEISAX
COXPAHEHMS CBOETO 37I0POBbS U OKPY KAIOIIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBALUU K OOYYEHMIO, CIIOCOOHOCTEN K CaMOKOHTPOJO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIECUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpPY Tmpoduiis U  HaMpaBICHHOCTH
TaabHEHIero o0y4eHusl.

Ob1iee 4YmCiIO 4YacoB, OTBEAEHHBIX IS HM3Y4YEHUS XHMHUH Ha YpPOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHums, cocTaBisieT 136 dacos: B 8 kiacce — 68 yacos
(2 gaca B Hezento0), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).



COILEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYa/ibHbIe XUMHYECKHE TOHATHS

IIpenmer xumun. Ponp XMMUM B )KU3HU YEI0BEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MUYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSIHHE
BelecTB. [IoHsATHE O MeTOAaX MO3HAHUSA B XMMUU. YHUCTHIE BEILIECTBA U CMECH.
Crnioco0nlI pa3jieneHus cMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JEMEHThl. CHMBOJIBI XHUMHUYECKHX
aneMeHTOB. [IpocThie U Cl0XKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHUTENbHAsE aTOMHas Macca.
OTHOcuTeNnbHAsE MOJIEKYJIsIpHAs Macca. MaccoBast 10JIsl XUMHAYECKOT O 3JIEMEHTa
B COCJIMHEHHUH.

KomnuectBo BemectBa. Monbs. Monsipuas wmacca.  BzaummocBsisb
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX €AWHUIl BeUIeCTBA. Pacyérel 1o
dbopMynaM XUMHUYECKUX COSIMHEHUM.

@u3nyecKue M XUMHYECKHE SBICHHUS. XHUMHUYECKas peakius U €€
NPU3HAKUA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHUMHUYECKUE YpPaBHEHHS.
Knaccudukanusa xuMuyeckux peakiui (COeIUHEeHUs, Pa3I0KEHHUS, 3aMEICHUS,
obmMmeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYJI0H, MpaBuiiaMu paboThl B 1abopaTtopuu
u mpuéMamu oOpalieHuss ¢ J1abopaTOpHBIM OOOPYIOBAaHHEM, H3YYEHUE H
onucaHue (U3NYECKUX CBOWCTB O0Opa3lOB HEOPraHWYECKUX  BEIIECTB,
HaOmoieHne pu3nyeckux (TUIaBjaeHUe BOCKA, TasHHUE JIbJa, pacTHpPaHUE caxapa
B CTyNKEe, KUIEHHE M KOHJCHCAIMS BOJbI) M XMMUYECKHX (TOpEHHE CBEYH,
IIPOKaJMBaHUE MEIHOW TIPOBOJIOKHM, B3aUMOJICHCTBHE MeJla C KHUCIIOTOM)
SABJICHUM, HAONIOJIEHUE M ONHCAaHUE IPU3HAKOB MPOTEKAHUS XHWMHUYECKHX
peakiuii (pa3yiokKeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM
Oapus, pasznoxenue ruapokcugaa meau (II) mpu HarpeBaHuu, B3aMMOJACHCTBUE
xenesa ¢ pactBopom conu meau (I1), uzyuenue crocoOoB pasaeneHus: cMecei: ¢
NOMOII[bI0 ~ MarHuTa,  (QWIbTPOBAHWE,  BbIMApUBAHUE,  JUCTUILISIIMS,
xpomartorpadus, MPOBEACHUE OYUCTKA IMOBAPEHHOW COJM, HAOIIOJEHUE U
OMMCAaHWE PE3YJIbTATOB MPOBEACHUS OIbITA, HWLUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUSI MACChI, CO3/IaHKE MOJIeNIeld MOJIEKYJT (IIIApOCTEP>KHEBBIX ).

Baxueiue npeacraBuTe M HEOPraHUYECKUX BelleCTB

Bo3gyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 3j€MeHT U IpocToe
BemiecTBO. HaxoxxneHue kucimoposa B mpupoje, PU3NUecKrue U XUMHYECKUE
cBoiictBa (peakuuu ropenwusi). Oxcunsl. [Ipumenenune kucnmopoma. CriocoObl
MOJIyYeHHsI KHUCJIOpoJa B JabOpaTOpud W NPOMBINUIEHHOCTH. KpyroBopoT
Kkucnopoza B npupoje. O30H — aloTponHas MOAU(PHUKALINS KUCIOPOIa.

TernnoBo#t A3(hPeKkT XUMUIECKON PEaKIIUHA, TEPMOXUMHYECKUE YPaBHEHUS,
9K30- U SHJIOTEPMUYECKHE pEaKIUU. [OIUIMBO: Yrojib U METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJICHHE MapHUKOBOTO 3(deKTa, pazpylieHne 030HOBOTO CIIOSI.

Bonopon — sneMeHT M mpocToe BemiecTBO. HaxoxkaeHue Bojopona B
npupoae, ¢GuU3MUECKMEe W XUMHUYECKHE CBOICTBA, MPUMEHEHHUE, CIOCOObI
nosyuyeHus. KucnoTsl u comnu.

MonsipHbiii 00bEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHCHUSIM.

duznyeckue CcBoucTBa BOAbl. Boma kak pactBoputrenb. PacTtBophl.
HacelllieHHbIE U HEHACBHIIIEHHBIE pacTBOPbl. PacTBOPUMOCTH BEIIECTB B BOJE.



MaccoBasg [0Jis1  BellecTBa B pacTBOpe. XHWMHUYECKHE CBOMCTBA BOJBI.
OcHoBanusi. Posib pacTBOpOB B MPHUPOJE U B KWU3HU uesioBeka. KpyroBopot
BOJbI B IPUPOJIE. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOTHBIX
BOJI.

Kiaccudukanus Heoprannueckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIC, aMQpOTEpHBIE) W
HeconeoOpaszyromue. Homenknarypa okcumoB. dusmveckne WU XUMHUYECKUE
cBoMcTBa OKCHAOB. [lomydeHrne okCuaoB.

OcnoBanus. Knaccuduxanuss OCHOBaHMI: IIETOYM M HEPACTBOPUMBIC
ocHoBaHusA. HoMeHnkiiarypa ocHoBaHui. Ouznyeckue U XuMHUYECKUE CBOMCTBA
ocHoBaHuu. [lonydyeHne oCHOBaHUM.

Kucnorel. Knaccudukanus kucnor. Homenknarypa kucior. ®uszndeckue
1 XUMHYECKHE CBOMCTBa KHCIOT. Psan aktuBHoct metayioB H. H. bekerosa.
[Tosrydyenue KUCoT.

Conu. Howmenknarypa coneil. ®PuU3MYecKME U XHUMHUYECKHE CBOWCTBA
conei. [Tonyuenue comen.

I'eneTnueckas CBSI3b MEXKY KJIaCCAaMU HEOPTAHUYECKUX COEIUHEHHU.

Xumuueckuit IKCnepumenm:

KauEeCTBEHHOE OIPENEICHUE COAEpKaHUsl KHCIOpoJa B  BO3AYXE,
NOJIy4eHHe, COOMpaHue, paclo3HABaHUE W HW3Y4YEHUE CBOMCTB KHCIOpPOa,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUSI W TMpEKpalieHusi TropeHus (moskapa), O3HaKOMJICHHE C
oOpa3liaMd OKCHUJIOB M OIIMCAaHHUE WX CBOMCTB, IIOJydye€HHE, COOHMpaHme,
pacro3HaBaHWE M W3Y4YEHHE CBOMCTB BOJIOpoja (TOpeHHE), B3aUMOJCHCTBUE
Boziopoja ¢ okcuaom Meau (I1) (Bo3MOKHO HCIIOIB30BaHUE BUICOMATEPUATIOR),
HaOJt0IeHre O00pa3loB BEIIECTB KOJUYECTBOM | MOJb, HCCIEJOBaHUE
OCOOEHHOCTEW PACTBOPEHHS BEHIECTB C PA3IMYHONM  PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHON MACCOBOM J0JIE€ pacCTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBUE BOABl C MeETAJIaMU (HATPUEM U KaJbI[UEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUICOMATEPUAJIOB), HCCJIEIOBaHHE OOpa3IoB
HEOPraHWYECKUX BEIECTB PA3JIMUHBIX KJIACCOB, HAOJIOJCHHE W3MEHEHUS
OKpacKM WHJIMKAaTOpPOB B pacTBOpax KHCIOT U IIEJOYEH, HU3yUYCHHE
B3auMoercTBus okcuaa meau (II) ¢ pacTBopom cepHON KHCIOTBI, KHUCIOT C
METAJUIAMU, PEAKLIUN HEUTPAIMU3aLNH, [TI0JyYEHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJIHOTO MeTajlla JpyrMM W3 pacTBOpa COJIM, pEILICHUE
AKCIEPUMEHTANIbHBIX 3aJlady Mo Teme «BakHelllne Kiacchl HEOPraHMYECKUX
COEIMHEHUI.

IMepuonuueckui 3akoH u Ilepuoauyeckass cucreMa XUMHYECKHX
ieMenToB JI. . MenneneeBa. Ctpoenne aroMoB. XHUMHYECKAsi CBS3b.
OxucINTEeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[lepBbie TOMBITKH KiIacCUPUKAIIMN XUMHYECKUX 3JIeMEHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE W IIEJIOYHO3EMENbHBIE METaJUIbl,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpblE 00pa3yroT amdOTepHbIE
OKCHU/JIbI U THIPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB
. WN. MenneneeBa. KopoTkonepuomHas ¢ JUIMHHOTEPUOAHAS (HOPMBI
[lepuonuueckort cucrembl xumuueckux diemeHToB . M. Menneneesa.
ITepuonbr u rpynmbl. PU3MUECKUH CMBICI MOPSJIKOBOTO HOMEpPA, HOMEPOB
epUoaa U rPyNIbl JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sAnuep. M30Tombl. DIJIEKTPOHBI.
CtpoeHue AIeKTPOHHBIX 000104eK aTOMOB MEPBBIX 20 XUMUYECKUX IJIEMEHTOB



[Tepuonuueckon cucremsl [. M. Menaeneea. XapakTepuUCTHUKAa XUMHAYECKOTO
3JIEMEHTA 10 €ro noJioxkeHuro B [lepuoaunueckoit cucreme 1. . Menneneena.
3aKOHOMEPHOCTH M3MEHEHHUs paguyca aTOMOB XMMHUYECKHX AJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 FPYIIaM U IEPUOJaMm.
3nauenne Ilepuonuueckoro 3axkoHa u Ilepuoamyeckoit cUCTEMBI
XMMHUYECKHUX DJIEMEHTOB ISl pa3BUTHUSL HAyKH U npakTuku. /. 1. Mennenee —
YUYEHBIN U TPaKJIaHUH.

Xumuueckasi cBs3b. KoBaneHTHast (ToyisipHas W HEMOJSPHAs) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSA3b.

Crenenp okucieHuss. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEaKIHUU.
ITpouecchbl OKMCIEHNsI 1 BOCCTaHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4eHHe OOpa3IOB BEIIECTB METAJJIOB U HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LIMHKA C PacTBOPAMHU KHUCJIOT W IIEJIOYEH, MPOBEIECHUE OIIBITOB,
WUIFOCTPUPYIOIIUX HPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKLIUIMA
(ropeHue, peakiuu pa3aoKeHUs, COSIUHEHHUS ).

Meostcnpeomemmnuie ceasu

Peanuzanust MexXnpeaMETHBIX CBA3EH MpPU U3yUYEHUM XUMHUU B 8 Kjacce
OCYUIIECTBJISIETCS. Yepe3 MCIOJb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
NOHATUMA, TaK W TIOHATHUM, SIBJISIOIIMXCS CUCTEMHBIMH I OTIEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmuMe ecTecTBEHHO-HAyYHbIE TOHATHS: HAy4dHbId ¢akT, THUIOTEe3a,
TeOpHsi, 3aKOH, aHalu3, CHUHTE3, Kilaccuukanus, NEePUOTUIHOCTD,
Ha0JII0/ICHNE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETb, SIBJICHUE.

dusznka: marepus, aroMm, 3SJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOIbI, PaAUOAKTUBHOCTh, MOJEKYJA, 3JIEKTPUYECKUN 3apsil, BEIIECTBO,
Teno, 00BbEM, arperaTHOe COCTOSIHHE BEIIECTBA, ra3, (U3MUYECKUE BEIUYUHBI,
€IUHULIBI U3BMEPEHUS, KOCMOC, ITAHETHI, 3BE3/1bI, COHIIE.

buonorus: gporocuntes, apixanue, obuocdepa.

I'eorpadms: armocdepa, rumgpochepa, MHUHEpabl, TOPHBIE TMOPOIbI,
M0JIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Tepuonuueckuii 3akoH. [lepuoauueckas cucTeMa XUMUYECKUX 3JIEMEHTOB
. . MenpaeneeBa. CTpoeHUE aTOMOB. 3AaKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XUMUYECKUX JJIEMEHTOB NEPBBIX TPEX NEPUOAOB, KaJIMs, KaJIbIU H HUX
COCIMHEHUH B COOTBETCTBUM C IOJIO)KEHHUEM 351eMEHTOB B Ilepuonnueckon
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BUIbl XUMHUUECKON CBSI3U. THIIBI KPUCTAJUTMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU
1 BUJIa XUMHUYECKOU CBSI3H.

Knaccudukanms v  HOMEHKJIATypa  HEOPraHMYECKUX  BEIIECTB.
XHUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3jIM4yHbIM KJlaccam
HEOPraHMYECKUX COEAUHEHUM, FTEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEILECTB.

Knaccudukanysa XuMUYECKHX peakluil MO pa3IudyHbIM IMpU3HaKaM (110
YHUCIIy U COCTAaBY yYacCTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEIIOBOMY 3(PdeKTy,
N0 MW3MEHEHUIO CTENEHEN  OKUCIECHUS XUMHUYECKUX DJIEMEHTOB, IIO
o0paTUMOCTH, TIO YYacCTHIO KaTajau3aropa). JK30- U DHIOTEPMHUYECKHUE
peaKkuu, TEPMOXUMUYECKUE YPABHEHUS.

[Tonarue o ckopocTh XuMHUuYeckou peakiuu. [loHsaTre 00 0OpaTMMBIX U
HEOOpaTUMBIX  XUMUYECKMX peakuusx. [loHsATHE O TOMOTEHHBIX U



reTeporeHHbix peakuusax. [lonstue o karanuze. IloHsATHE O XUMHYECKOM
paBHOBecUMU. DaKTOphI, BIMSIOIIME HA CKOPOCTh XUMHUYECKON peakuuu u
MOJIOKEHUE XMUMHYECKOTO PABHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTEIFHBIE  PEAKIMU, AJIEKTPOHHBIN  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocraBieHUE  ypaBHEHHUM
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLIHUM C HCIOJIb30BAaHUEM METOAA
AJICKTPOHHOTO OajaHca.

Teopus AJIEKTPOIUTHYECKON JIACCOLIMAIUH. DJIEKTPOIUTHI u
HEANEKTPONIUThl. KaThoHbI, aHMOHBI. MexaHu3M AUCCOLMALMM BELIECTB C
pPa3IMYHBIMU BUJAMH XUMUYECKOW cBsA3U. CteneHp nauccounanuu. CuiabHbIE U
ciaObIe PJIEKTPOITUTHI.

Peakuiun wmoHHOTO OOMEHa. YCIIOBHS TPOTEKAHHS PEaKIMi HOHHOIO
oOMeHa, TIOJIHbIE U COKpall€HHbIE MOHHBbIC YypaBHEeHMsI peakuuii. CBoiicTBa
KHCJIOT, OCHOBAaHUM U COJICH B CBETE MPEACTABICHUN 00 3JIEKTPOIUTHYECKOM
nuccounann. KauecTBeHHbIE peakiui Ha HOHBI. [IOHATHE O THAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKHUX
BCILIECTB — METAJUIOB U HEeMeTa/uioB (rpadura W ajiMasa), CIOKHBIX BEIIECTB
(x7opuga HaTpusi), HUCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOUN
peakuMu  OT  BO3JCWCTBUS  Pa3iU4HbIX  (AKTOPOB,  HCCIEIOBAHUE
AJEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, Mpolecca TUCCOLMAIMU KHUCIIOT,
IeJI04ei U coJielt (BO3MOKHO MCIOIb30BAHKUE BUACO MATEPUAJIOB), MPOBEICHUE
OTIBITOB, WJUTIOCTPUPYIONIUX MPU3HAKU MPOTEKAHUS PEAKIMHA MOHHOTO OOMeHa
(oOpa3oBanue ocajka, BBIJCICHHE Tra3a, oOOpa30BaHME BObI), OIIBITOB,
WUIFOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKLIUMA
(ropenue, peakuuu pa3IokKEHHUS, COEUHEHUS ), pacrio3HaBaHUE
HEOPraHMYECKHUX BEIIECTB C IMOMOUIbI0 KAUYECTBEHHBIX PEAKIMHd Ha HOHBI,
pelIeHrEe SKCIEPUMEHTAIIBHBIX 33/1a4.

HemeTaJsibl 4 MX cOeIMHEHUS

OOmiast xapakTepucTHKa TaloreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CtpoeHue u GU3nIecKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOTEHOB. XHWMHWYECKHME CBOWCTBA HA MPUMEpPE XJIopa
(B3aMMOJIEHCTBUE C METaJIaMH, HEMETa/IaMH, IIeJIo4aMu). XJIOPOBOIOPO/I.
CoJisiHasg KUCI0Ta, XMMUYECKUE CBOMCTBA, MOJIyUYeHUE, TpUMeHeHue. [leicTBue
XJIOpa U XJIOPOBOAOPOJA HA OPraHW3M 4YeJOBEKa. BakHEHIMe XJIOpUIIbl U UX
HAXO0XKJICHUE B IPUPOJIE.

O6mass  xapaktepuctuka odneMeHToB  VIA-rpynmnel.  OcobGeHHOCTH
CTpOEHHUS aTOMOB, XapaKTepHbIE cTereHu okucieHus. CtpoeHue u pu3nuecKue
CBOMCTBAa MPOCTBIX BEUIECTB — KHCIOPOJA U  Cepbl. AJUIOTPONHBIE
MOIU(UKALIUUA KUCIOPOJia U cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOIOpOI,
cTpoeHue, ¢GuU3MYeCKue MW XHUMHUYECKHe CcBoicTBAa. OKCHIBI Cepbl Kak
NPEICTaBUTENI KHUCIOTHBIX OKcunoB. CepHas KHUCIOTa, (QU3WYECKUe U
XUMHUYECKHE CBOMCTBa (0OIIME Kak TMPENCTABUTENsl Kiacca KHUCIOT U
cnenupuyueckre). XuMUYECKUE PEAKIIUH, JIEKAIINE B OCHOBE MPOMBIIIJICHHOTO
croco0a moiy4yeHusi cepHoil KHucioThl. [Ipumenenue cepHoil kuciaotel. Comu
CEpHOM KHCIJIOThI, KAUeCTBEHHAsl peakuus Ha cyibdar-uoH. HaxoxaeHue cepbl
U €€ COCIMHEHUN B MPHUPOJIC. XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEJIbl
COEIMHEHUAMU Cepbl (KUCIOTHBIE IO, 3arPA3HEHUE BO3/yXa U BOAOEMOB),
CIIOCOOBI €ro MpeI0TBPAICHHUS.

O6mas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEIEHU OKHUCIEHUsA. A30T, pacOpOCTPaHEHHUE B



npupoje, hundeckue u XuMuieckue cpoiictea. KpyroBopor azora B npupo/e.
AMMHaK, ero puznyeckue U XUMUIECKHE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conu amMMoOHUS, WX (U3MYECKHE W XUMUYECKHE CBOWCTBA, MPUMEHEHUE.
KauectBenHas peakuusi Ha UOHBI aMMOHUS. A30THasl KHCIIOTa, €€ MOJIy4YeHue,
dbu3nUeckue M XMMHUYECKHE CBOMCTBa (00IIME Kak NpPEICTAaBUTENs Kiacca
KUCIOT U crnenuduyeckue). Vcnonp3oBaHne HUTPATOB W COJIEHM aMMOHHUS B
KaueCTBE MHUHEPAJIbHBIX yI00peHH. XHUMUYECKOE 3arps3HEHHUE OKPYKaIOIIeH
Cpelbl COeAMHEHUSIMU a30Ta (KUCIOTHBIC JTOXKIM, 3arPSI3HEHUE BO3lyXa, TTOYBbI
u BogoémoB). Docdop, amnorponHsie Mogudpukanuu dochopa, puznueckue u
xumudeckue cBoiictBa. Oxcun docdhopa (V) u  docdhopHas kuciora,
¢bu3nYecKue u XMMUYECKHEe CBOMCTRA, noinyuyeHue. Mcnonb3zoBanue pocdaros B
KaueCTBE MUHEPAIbHBIX yI00PEHHIA.

O6mast  xapaktepuctuka oaneMeHToB [VA-rpynmel.  OcobGeHHOCTH
CTpPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCICHHUSA. YTIEPOJ, aIOTPOITHbIE
Moau(UKALUKA, PACTPOCTPAHCHHE B MPUPOJE, (PU3NYECKHE W XUMHYECKUE
cBoiictBa. Ancopbuusi. KpyroBopor yriepoaa B npupojge. Okcuibpl yriaepoja,
uX (puU3MYecKrue U XUMUYECKHUE CBOWCTBA, JEHCTBHE HA KUBBIE OPraHU3MBI,
MOJIy4eHHE U NMPUMEHEHUE. DKOJIOTHUECKUE MPOOJIeMbl, CBA3aHHBIE C OKCUIIOM
yriepona (IV), rumore3a T100anbHOTO MOTEIJICHUS] KIWMaTa, MMapHUKOBBIN
abdext. YrompHas kucimora u €€ conM, UX (U3MYECKHE U XUMHYECKUE
CBOMCTBA, MOJyuyeHHWE M NpuMeHeHue. KauecTBeHHas peakids Ha KapOoHaT-
noHbl. Mcnonbp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO35IMCTBE.

[lepBoHavanbHble TOHATHS OO0 OpPraHUYECKUX BEIIECTBAX Kak o
COCIMHEHUSIX yriiepona (METaH, 3TaH, dTWUJICH, alleTUJICH, 3TaHOJ, TIUIEPHH,
yKCcycHass  kuciora). [lpupogHbie HCTOYHUKH  YIJIEBOJIOPOJOB  (YTroJib,
IPUPOJIHBIN ra3, HeTh), TPOIYKTHI MX TIEpepabOoTKu (OCH3MH), UX POJIb B OBITY
U NpOMBIIIIEHHOCTH. [loHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEHIECTBAX: JKHUPaX,
Oenkax, yriieBojlax — U WX POJIM B KU3HU 4eloBeKa. MaTepuaibHOE €IUHCTBO
OpraHUYECKUX U HEOPTaHUUYECKUX COCTMHECHHM.

KpemHunii, ero ¢usmueckue M XUMHUYECKHE CBOMCTBA, MOJyYCHHE U
npumeHeHue. CoenuHeHUs KpeMHusi B mpupojge. OOmme mpeacTtaBieHus o0
okcuze kpemuus (IV) u kpemuueBoit kucinore. CUITMKATBI, KX UCIIOIH30BAHUE B
OBITYy, B IPOMBIILJICHHOCTH. BaxkHei1re cTponuTelibHbIe MaTepHallbl: KEpaMUKa,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. [IpodiemMbl 6€30macHOTO UCTIOIb30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B OBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHrue o0Opas3loB HEOPraHWYECKUX BEIIEeCTB, CBOMCTB COJSTHOM
KHUCIIOTHI, TPOBE/ICHUE KAaU€CTBEHHBIX PEAKIIMI HA XJIOPHUI-UOHBI U HAOIIOJICHUE
NPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXKAIOIMINUE PU3NUECKHE U XUMHUYECKUE
CBOMCTBA TaJIOIN€HOB M HMX COCIUHECHUH (BO3MOXXHO HCIOJIb30BAHUE
BUJICOMATEpUAJIOB), O3HAKOMJICHHE C oOpa3lamMu XJOpHUJIOB (TaJlOTeHHUIOB),
O3HAKOMJIEHWE C oOOpa3lamMu cepbl U €€ COCIMHEHUSIMH (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHUANIOB), HaOMI0JeHHE TMpolecca OOyrJIMBaHUsS
caxapa IoOJ JCWCTBUEM KOHILIEHTPUPOBAHHOW CEPHOM KHCIJIOThI, HU3YYCHHUE
XUMHUYECKUX CBOMCTB  pa30aBI€HHOW CEPHOM  KHUCJIOTHI, MPOBEICHHUE
KaueCTBEHHOM peakIuu Ha CcyJabdaT-uoH W HaOJIIOJICHHE TIpU3HaKa ¢
IPOTEKaHMs, 03HaKOMJIEHHE ¢ (PU3UYECKMMU CBOMCTBaMU a30Ta, hochopa u ux
COCIMHEHU (BO3MOXKHO HCIIOJIb30BAaHHWE BHJIEOMATEpHAIOB), 0Opa3amMu
a30THBIX B (PochOPHBIX yIOOpPEHUH, ToJydeHHne, COOMpaHNe, paclio3HAaBaHHUE U
U3y4YeHHE CBOICTB aMMMaKa, MPOBEICHHWE KAuYeCTBEHHBIX DPEAKIMi Ha HOH



aMmMoHusi W (docdaT-vOH W U3yYEeHHE TPU3HAKOB WX IPOTEKAHMUS,
B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KHCIJIOTHI C MEJIbIO (BO3MOXKHO
HCIIOJIb30BAHUE BUJICOMATEPUANIOB), H3YyUYEHUE MOJEICH KPUCTAUTMYECKUX
pemérok anMaza, Trpaduta, dyiepeHa, O3HAKOMJIEHHE C MPOIECCOM
a7IcOpOIIMM PAacTBOPEHHBIX BEIICCTB aKTUBHUPOBAHHBIM YTJIEM M YCTPOHCTBOM
IPOTHBOTA3a, TOJydeHHEe, cOoOMpaHHWe, paclo3HaBaHUE W HM3y4YEHHUE CBOWCTB
VIJIGKHUCIIOTO Ta3a, IPOBEJICHHE KAayeCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHbl M U3YYEHUE TMPU3HAKOB HUX TMPOTECKAHUS, O3HAKOMJICHUE C
NPOAYKIMEN CUIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTATbHbBIX
3a7a4 1o TeMe «BakHelnme HeMeTauIbl 1 UX COCIUHECHUI.

MeTaJliIbl H X COEIMHEHHUS

OOmiass XapakTepUCTUKAa XHUMHYECKHX DJJEMEHTOB — METAJIOB Ha
OCHOBAaHUU MX MOJ0XeHus B [leproanueckoil cucteMe XMMHUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa u ctpoeHus: aroMoB. CTpoeHUE METAIIOB. MeTtannuyeckas
CBSI3b M METAJUIMYECKasd KPUCTAUIMYECKAsi PelIETKA. DJIEKTPOXUMUUECKUMN P
HaNpsDKEHUW MeTauioB. DU3MYECKME W XUMHYECKHME CBOMCTBA METAJLIOB.
OO6mue cnocoObl TOJIydeHHs MeTauioB. [loHATHE O KOPPO3WMH METaJUIOB,
OCHOBHBIE CIOCOOBI 3aIUTBI WX OT Koppo3uu. CruiaBbl (CTanb, YYTYH,
JIOPATIFOMUHUN, OPOH3a) U UX MIPUMEHEHHUE B OBITY ¥ IPOMBIIIJICHHOCTH.

[[lenounble  Merayuibl:  MoOJIO)KeHUE B llepuoamueckoil  cucreme
XuMu4deckux 3neMeHToB [[. Y. MenaeneeBa, CTpOEHUE UX aTOMOB, HAXOXKJICHUE
B npupoje. Pu3nyeckue U XMMHUYECKHUE CBOMCTBA (HA MpUMEpe HATpus M
Kausi). OKCuAbl M TUAPOKCUJBI HATpusi W Kanud. IIprMeHeHHe IIeJI0YHbIX
METAJUIOB U UX COCIUHEHUH.

[IlemouyHO3EMENBbHBIE METaAJIbl MarHuid M KaJdbLMM: IIOJIO)KEHUE B
[lepuonuueckont cucreme xumudeckux isaemeHtoB JI. WM. Mengeneesa,
CTPOCHUE MX aTOMOB, HAaXOXJEHHE B Mpupoje. Puznueckue u XUMHUYECKHUE
CBOMCTBAa MarHus W Kaubliusa. BakHelime coeauHeHUs] Kaablus (OKCH],
TUAPOKCHU]I, COJN). JKECTKOCTDL BOBI M CIIOCOOBI €€ YCTpaHCHUSI.

AntoMuHuK: TonoxkeHue B Ilepuoamdeckoil cUCTEME XMMHUYECKHUX
snementoB J[. U. MeHnneneeBa, CTpoeHHME aTOMa, HAXOXKICHUE B IPHUPOJIE.
dusznyeckue W XHMHYECKHE CBOMCTBA altOMUHUA. AMQOTEpHBIE CBOHCTBA
OKCHJa U TUAPOKCHIA aTFOMUHUSL.

Keneso: nmonoxenue B [leppognueckoi cCucTeMe XUMUYECKUX 3JIEMEHTOB
. 1. MenpaeneeBa, CTpO€HUE aToMa, HaXOXJICHUE B Ipupose. Ousndyeckue u
XUMHUYECKue CcBOMcCTBa xene3a. Okcuapl, ruapokcuapl u conu xkeneza (II) u
xenesa (III), ux cocra, cBOWCTBA U MOTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oOpaslaMyd METa/VIOB M CIUIaBOB, UX (U3NYSCKUMU
CBOMCTBaMH, W3YYEHUE PE3YJbTATOB KOPPO3UU METAJIOB (BO3MOXKHO
UCITOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KIbIMSI M HATpUsl C BOJOW (BO3MOXKHO HCIIOJb30BAHUE BHUIECOMATEPHUAIIOB),
MCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJIBI, ITpOIIecca TOPEHUS JKeJle3a B KUCIOPOAe
(BO3BMOXKHO HCIIOJIL30BaHHE BHJICOMATEPHAIOB), IPU3HAKOB TMPOTECKAHUS
Ka4EeCTBEHHBIX PEaKIMii HA MOHBI: MarHus, KaJblUs, AJIIOMUHUS, [IUHKA, KeJe3a
(II) m xeneza (III), memm (II), HaAOMIOAEHWE W ONHMCAHHWE TPOIIECCOB
OKpalllMBaHUSl TUIAMEHM HWOHAMHU HATpus, Kajaus M Kajablus (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPHAIIOB), HCCIeAOBaHUEe aM(OTEPHBIX CBOWCTB
TUJPOKCHUAA ATIOMUHMS U TUJAPOKCUJA IIMHKA, PEIICHUE IKCIEPUMEHTAIbHBIX
3aj7a4 1o TeMe «BakHeHnIme MeTaiIbl U UX COSTUHEHUS.

XUMHA U OKPYKAKOIIAA cpeaa



BemecTtBa u mMarepuanbsl B MOBCEIHEBHOW JKM3HU 4eJIOBeKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XUMHUECKUX peakiuii B ObITy. [lepBast momonrs rnpu
XUMHUYECKUX 0XKOTaX M OTPaBJICHUSX.

XYMHUYECKOE 3arps3HEHUE OKPYKaIOIIeH cpenbl (TIpeenpHas 10mycTuMas
KOHIIeHTpanus BemiectB, pgainee — IIJK). Ponp Xumum B pelnieHuu
AKOJIOTHYECKUX TTPOOJIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3ioB MaTeprayioB (CTEKIIO, CIIABBI METAJIOB, TOJIMMEPHBIE
MaTepHualbl).

Mescnpeomemmunie cea3u

Peanuzanus MexXnpeIMeTHBIX CBSI3€M MPU M3YYEHUW XUMHUU B 9 Kiacce
OCYUIECTBJISIETCS. Yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHATHUHA, SBISIONIMXCS CHUCTEMHBIMU JUISI OTICIbHBIX
NPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01Me ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAyYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEeopusi, aHalIu3, CUHTE3, KiacCUUKAIMs, MNEePUOJUYHOCTh, HAOII0ICHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHKUE, U3MEpPEHUE, MOJIEb, SIBICHHE, MapHUKOBBIN
s deKT, TEXHOIOTHS, MAaTEPHUAITHI.

dusznka: marepus, aroMm, dSJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH],
M30TOMbI, PaTUOAKTUBHOCTh, MOJIEKYJIA, AJICKTPUUYECKUN 3apsii], MPOBOJHUKH,
MOJYIPOBOJHUKH, JUAIIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHo€  COCTOSIHME  BEIeCTBa, ras3, pacTBOpP, PacTBOPUMOCTb,
KpUCTA/NIMYECKAsi pemeTka, CIUIaBbl, (U3WYECKUE BEIUYWHBI, €IUHUIIBI
U3MEpPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COHIIE.

buonorus: gorocunrtes, npixanue, 6mocdepa, IKocucTeMa, MUHEPAIIbHbBIC
yAOOpEeHUSs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

I'eorpadms: armocdepa, rumgpocdepa, MUHEpadbl, TOPHBIE TMOPOIbI,
M0JIE3HBIE MCKOIAaeMble, TOILIIUBO, BOJIHBIE PECYPCHI.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JUYHOCTHBIE PE3YJBbTATHBI

JIngyHOCTHBIE pEe3yJbTaThl OCBOEHHUS IPOTPAaMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHUs JOCTUTAIOTCA B X0Ji¢ OOy4YEHHsS XMMHHU B €IUHCTBE y4eOHOU M
BOCIIMTATEJIbHON  JIESTEIBHOCTH B COOTBETCTBUM C  TPAJAMIMOHHBIMHU
POCCUMCKMMHU COLIMOKYJBTYPHBIMU M JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU,
IPUHSATHIMUA B OOIIECTBE MPaBHJIAMH U HOPMaMH MOBEACHUS M CIIOCOOCTBYIOT
mporieccaM CaMOIIO3HAHHS, CAMOPA3BUTHSI M COLIMATM3AIINH O0yJarOIIAXCS.

JIngyHOCTHBIE ~ pe3yJIbTaThl  OTPAXKAlOT TOTOBHOCTH  OOyYarOUTUXCS
PYKOBOJICTBOBATbCSl CHCTEMOM IIO3UTHMBHBIX IIEHHOCTHBIX OpHUEHTalUh U
paciIMpeHue OIbITa JICSITEILHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpuOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOIIECHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY,
UCTOPUYECKOMY W HAYYHOMY HAcCJEIWI0, TOHMMAaHUs 3HAYCHUS XHWMHYECKOM
HAayKH B )KM3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAACTh JOCTOBEPHOM
uHpopManmein O TEPeAOBBIX JOCTHIKCHHUSX M OTKPBITHAX MHPOBOH H
OTCUYECTBEHHONW XHWMHH, 3aMHTEPECOBAHHOCTH B HAY4YHBIX 3HaHHUAX 00
YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMaxX M IpaBUjIaX MEXJIMYHOCTHBIX
OTHOIIEHUM B  KOJJIGKTUBE, KOMMYHUKATHBHOMW  KOMIIETEHTHOCTU B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOUCCIICIOBATEIbCKON, TBOPUYECKOW W JAPYTrHX
BUJIaX JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOH JIeATEIbHOCTH
P BBITTOJTHEHUH YUE€OHBIX, TTO3HABATEIbHBIX 33J1a4, BBIMOJHEHUH XUMHUYECKUX
AKCIIEpPUMEHTOB, CO3JaHUU y4EOHBIX MIPOEKTOB, CTpEMJICHUS K
B3aMMOIIOHMMAHWIO W  B3aWUMOIIOMOIIM B  MpoOIlecce ATOM  y4eOHOM
NEATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IOBEJACHHWE W TIOCTYIIKH CBOHUX
TOBApHUIIEH C MO3ULMK HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHMS
MTOCJICICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKUE MPEACTABIICHHUS O BEIIECTBE MU XUMUYECKON peaKiiunu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU W COCTABJISIIOIIME
OCHOBY /ISl TOHUMAaHHUSI CYIIIHOCTH HAYYHOU KapTHUHBI MUpPA, MPEJCTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C
IIPUPOJITHOM CPENION, O POJIM XMMHH B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO3HABATEIbHbIC MOTHBBI, HAPaBJICHHBIC HA MOJYYEHHE HOBBIX 3HAHMI
0 XUMHUH, HEOOXOJIWMBIC IS OOBSICHEHMs HAOJI0aeMbIX IIPOIIECCOB H
SIBJICHUHM, TTO3HABaTEIbHON, MHOOPMAIIMOHHOW M YUTATEIbCKOW KYyJIbTYpHI, B
TOM YHCJIE€ HaBBIKOB CaMOCTOSITCIbHOW pabOThl ¢ YYCOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JUTEpPaTypoi, JOCTYINHBIMM  TEXHUUYECKUMH  CpEIICTBAMH
MH()OPMAIIMOHHBIX TEXHOJIOTH;

uHTEepeC K OOYyYEHHIO W IO3HAHUIO, JII0O03HATEIBLHOCTh, TOTOBHOCTh W
CIIOCOOHOCTh K camM000pa3oBaHWIO, TPOCKTHOM W  HMCCJIEAOBATEIbCKOM
JEATEeIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJIECHHOCTH M YPOBHS OOyYCHHS B
JIaJIbHCUIIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBbS:

OCO3HAHWE IIEHHOCTH J>KW3HHU, OTBETCTBEHHOI'O OTHOIICHUA K CBOEMY
3I0POBBIO, YCTAHOBKHU HAa 37I0POBBIM 00pa3 »KW3HHU, OCO3HAHHE TOCICACTBUMA U
HEMIPUATHE BPEIHBIX MPUBBIUCK (YIIOTPEOJICHUS QJIKOTOJsI, HApPKOTHKOB,



KypeHHUs), HEOOXOJMMOCTH COOJIFOACHUS TMpaBuUi  OC30MACHOCTH  TPH
oOpalieH’ ¢ XMMUYECKUMH BEIIECTBAMU B OBITY M peajbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHMSI:

MHTEPEC K MPAKTUYECKOMY HM3YYECHHIO Mpodeccuil U TpyAa pasiudHOro
poja, yBaXKEHUE K TPYly U pe3ybTaTaM TPYJIOBOM NESITEIbHOCTH, B TOM UYUCIIE
Ha OCHOBE NMPHUMEHEHHS MPEIMETHBIX 3HAHMM MO0 XWMHUHU, OCO3HAHHBIA BHIOOD
UHAUBUIYAIbHOM  TPAaeKTOPUHM  TPOJOJDKEHUsS 00pa3oBaHuA C  yu&€ToM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX UHTEPECOB U
noTpedHOCTeH, yCHemHOW NTpo(ecCHOHaTbHON NEATeNbHOCTH € Pa3BUTHS
HEOOXOIUMBIX YMEHHI, TOTOBHOCTH aJalTHPOBATHCA B MPOo(ecCHOHATbHON
cpene;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU IIEJIeCO00pa3HOE OTHOIIEHWE K MPHUPOJE KAaK HCTOYHHKY
U3HU Ha 3emJle, OCHOBE €€ CylIECTBOBAHUS, MIOHUMAHNE LIEHHOCTU 3JJ0POBOTO
u Oe3omacHoro obpasza >KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYEeCKOMY M TICUXMYECKOMY 3JI0POBBIO, OCO3HAHUE IIEHHOCTU COOJIOACHUS
npaBuwil OE30MaCHOTO TOBEIEHUS TpH paboTe C BelIecTBaMH, a TaKXe B
CUTYyalUsX, yTPOKAIOIINUX 310POBbIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH MPUMEHSITH 3HAHUS, TOTy4aeMble PU U3yUYECHUU XUMUU, IS
pelIeHusl 3ajad, CBA3aHHBIX C OKPYXKAIOWIEW MPUPOJHOW CpEedoM, s
MOBBIIICHUS YPOBHS JKOJIOTHUYECKOM KYJIbTYpbI, OCO3HAHHUS TJ100aIbHOTO
XapakTepa SKOJOTMYECKHX MpOoOJeM M IMyTed HUX PEIIeHUs TOCPEICTBOM
METOAO0B XMUMUH, IKOJIOTUUECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCA UM
B MIO3HABATEIIbHOM, KOMMYHUKATUBHOW U COLIMAJILHOM ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeIMETHBIX PE3YyJIbTAaTOB BBIIEISAIOT 3HAYUMbBIEC IS
(dbopMHpOBaHUS MHUPOBO33PEHUSI OOIIEHAYYHbIE TMOHATUS (3aKOH, TEOpPHs,
OPUHIIMII, TUMOTe3a, (akT, CUCTEeMa, NPOIECC, AKCIEPUMEHT M JpYyroe.),
KOTOpBIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax u
MO3BOJISIIOT HA OCHOBE 3HAHUM M3 JTHUX TMPEAMETOB  (POPMHUPOBATH
OPEACTaBICHUE O LEJIOCTHOM HAyYHOM KAapTUHE MHUpPAa, U YHUBEPCAIbHBIC
yueOHble AeHCTBUS (MIO3HABATENbHBIE, KOMMYHHUKATHUBHbBIC, PETYJISTHUBHBIC),
KOTOpbIe obOecrneunBaloT (GOPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSTEILHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU NIEATETLHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUSA

Ba3oBble Jijoruueckue 1eicTBHA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIILUICHHUS MIPU OCBOECHUH
3HAHUM: PACKPBIBATH CMBICI XUMHUUYECKUX MOHATHH (BBIAEHATh UX XapaKTEPHbIE
NPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMU MOHITUSIMH ), UCIIOJIb30BATh
MOHSTHS JJ11 O0BSICHEHUS OTACNbHBIX (PAKTOB U SIBJICHHM, BRIOUPATh OCHOBAHUS
U KpUTEpUM ISl KJacCU(UKAIMM XUMHUYECKHX BEIIECTB U XUMHUYECKUX
peakinii, yCTaHABIMBATh MPUYMHHO-CICACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
U3Y4YCHHS, CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIC, NEIYKTHUBHEIE,
10 aHAJIOTUH), IeJIaTh BHIBOBI U 3aKITIOYCHHUS;

yMEHUE TPUMEHSITh B MPOIECCe MO3HAHUS MOHATHS (NIPEAMETHBIC U
METanpeIMETHbIE), CUMBOJIMUYECKHE (3HAKOBBIE) MOJENH, HCIIOJIb3yeMbI€ B
XUMUH, TpeoOpa3oBbIBATh IMIMPOKO MPUMEHSEMbIE B XHMHH MOJIEIbHbIE
NPEJICTaBIICHUS — XUMUYECKUN 3HAK (CUMBOJI AJIEMEHTa), XUMU4eckasi opmyra
U ypaBHEHUE XUMHUYECKOM PEaKIMH — MPHU PEIICHUH Yy4eOHO-TI03HABATEIbHBIX
3a1a4, C y4ETOM OTUX  MOJIEIBHBIX MPEJICTABICHUN  BBISBIATH U
XapaKTepU30BaTh  CYIIECTBEHHbIE MPHU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XMUMHYECKUX PEAKIUH, BBIABIATH  OOIIUE
3aKOHOMEPHOCTH, MPUYMHHO-CJIEJACTBEHHbIE CBS3M W TMPOTUBOPEUUsS B
M3y4aeMbIX IIPOLIECCaxX U SIBJICHUSX.

Ba3oBble ucciienoBarejbcKue 1eHCTBUSA:

YMEHHUE HCIOJIb30BaTh MOCTABJIECHHBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA
MO3HAHUSA, 4 TAaKXK€ B KA4eCTBE OCHOBBI JUIsi (DOPMUPOBAHHS TUIMOTE3bI IO
IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMbBIX CYKIECHUN;

NpUOOpETeHHE OMbITa MO TUIAHHUPOBAHUIO, OPTaHU3AIMH U MPOBEICHUIO
VYCHHUUECKUX OJKCIIEPUMEHTOB, yMEHHE HaOII0JaTh 3a XOJO0M IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €T0 PE3yJIbTaT, POPMYIHPOBATH 000OIICHUS
M BBIBOJIBI 10 pe3yjIbTaTaM MPOBEAEHHOTO OIbITa, UCCIEIOBAHUS, COCTABIATh
OTY€T O MIPOJICJIAaHHOM paboTe.

PaboTa ¢ undpopmanmeii:

yMEHHUE BBIOUPATh, AHAIM3UPOBATH M HHTEPIPETUPOBATH MHGOPMAIIIIO
pa3sNUYHBIX BUAOB U (OPM TMPEACTABICHHS, IMOIy4aeMyl0 U3 pPa3HBIX
MCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJICp KaHMS,
CIpaBOYHBIE TMMOCOOUs, pecypchbl MHTepHeTa), KpPUTHYECKH OILICHUBATh
IPOTUBOPEYMBYIO M HETOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE MPUMEHSTh Pa3IUYHbIe METOJBI U 3aMPOCHI IPHU MOUCKE U 0TOOpE
uH(GOPMAIIMK U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIWMBIX HJisi BBIOJTHEHUS
y4eOHBIX U MMO3HABATEIBHBIX 33124 ONPECIEHHOTO TUIIA, TPUOOPETEHUE OTbITA
B 00JIACTH HCIIOJIb30BaHUSA MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpPOW AaKTUBHOTO HCIIOIB30BAHUS PA3JIMYHBIX TTOMCKOBBIX
CUCTEM, CAMOCTOSITEJILHO BBIOMpAaTh ONTUMAIBHYIO (OpPMY TMpeACTaBICHUS
uH(bOpMAIMN U WJUTIOCTPUPOBATH peIlacMble 3aJa4l HECIOXKHBIMH CXEMaMH,
auarpaMmMamMH, IpyruMu opmMaMu rpaduky 1 UX KOMOUHAITUSIMH,

YMEHUE UCIIONb30BaTh W aHAIU3MpPOBAaTh B TMpolecce ydeOHOH U
UCCJIeI0BATEIbCKOM JESATEITbHOCTH UH(pOpPMAIIIIO 0 BIIUSTHUU
IIPOMBIIJICHHOCTH, CEJIbCKOTO XO3SIICTBA M TPAaHCIOPTa HA COCTOSTHUE
OKPY’KarOIIEH MPUPOJHOU CPEBI.

KoMMmyHnkaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

yMEHHUs 3aJaBaTh BOMNPOCHI (B XojAe Auanora v (WiM) TUCKYCCHUHU) TIO
CYWIECTBY OOCYXKmaeMoil TeMbl, (GOpPMYJIUPOBATh CBOM  MPEAJIOKCHUS
OTHOCHUTEJILHO BBITTOJTHEHUS MIPEIJIOKEHHOM 3a/1a4H;

YMEHUSI TPEJCTaBIATh IOJYYEHHBIE PpE3yJbTaThl IO3HABATEIHLHON
NESTEIbHOCTY B YCTHBIX M THCBMEHHBIX TEKCTaX; JeiaTh MPE3CHTAINI0
pE3yNbTAaTOB  BBIMOJHEHUS XHMMHUYECKOTO OJKCIepUMEHTa (J1abopaTOpHOTO
OTIBITA, JTA0OOPATOPHON PAOOTHI 1O MCCIIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO
MIPOEKTA);

yMEHHUSI y4eOHOTO COTPYJHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATENILHON W  HCCIEOBATEIIbCKON  ACATENBHOCTH TMPU  PEHICHUU
BO3HUKAIOMIUX MPOOJEM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB U COTJIACOBAHMS
no3unuii  (0OCyXJeHus, OOMEH MHEHUSMH, «MO3TOBBIC  IITYPMBI»,
KOOpJIMHAIIMA COBMECTHBIX JCHCTBUH, OINpEIeiIeHUEe KPUTEPHUEB IO OILICHKE
KaueCcTBa BHITIOJTHEHHON pabOTHI U ApyTrHe).

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE NeiCTBUA:

YMEHHUE CAMOCTOSITEILHO OMPENENSITh LEIN JAeATEeIbHOCTH, TUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATH U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSATEeIIbHOCTD, BEIOMpATh Hanbosee 3pheKTUBHBIC CTIOCOOBI pelieHns yIeOHBIX
M TI03HABATENbHBIX 33J]a4, CAMOCTOSITEILHO COCTaBIATh WM KOPPEKTUPOBATh
IPEJIOKEHHBIA QITOPUTM JEWUCTBUUW NPU BBINOJHEHUHU 33JaHUU C Y4YETOM



MOJIy4EeHHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHME MOJIYYEHHOI'O pE3yJibTaTa 3asiBJICHHOMN LIENU, YMEHUE
UCIIOJIb30BaTh M AHAJM3UPOBAaTh KOHTEKCThHI, IIpEJJiaracMbleé B YCIOBHUH
3aJaHuM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB MO OCBOCHHUIO 00s3aTEIBHOTO

COJIep)KaHMs, yCTAaHOBJIEHHOTO JaHHOHN (denepanbHOl pabodel MporpamMmoi,
BBIJICTIIIOT: OCBOCHHBIE O0YUYaIOIUMHKCS HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
nercTBUl, crenuduyeckue Ui MPEAMETHOW 007acTH «XHUMHS», BHUJIBI
NEATENIbHOCTH 10 TOJIYYEHHUIO HOBOTO 3HAHWS, €ro HHTEPHpETAIUHy,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIlUsIX.

K koniy oOydeHuss B 8 kjacce mnpeaMeTHbIe pe3yibTaThl HA 0a30BOM

YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH Yy 00YUAIOIIUXCSl YMEHHI:

e PACKPBIBATH CMBICI OCHOBHBIX XUMHUUYECKUX MOHATHIL: aTOM, MOJIEKYJIa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASL aTOMHAs
U MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JOJi1 XHMHUYECKOrO »JJIEMEHTa B COEIUHEHHH,
MOJIIPHBI ~ 00BEM, OKCH/I, KHUCJIOTA, OCHOBaHUE, COJIb,
ANEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCICHUS, XUMHUYECKas PEeaKius,
KJaccuUKaIus peakiui: peakiiui COSUHEHUS, PEaKIIUU Pa3I0KEeHUs,
peakiMu 3aMelIeHUus, PEeakiuu OOMeHa, 9K30- M DHJIOTEPMHUYECKHUE
peakIuu, TEIIoBoM 3(PpheKT peakiuu, aIpo aToMa, AICKTPOHHBIN CIION
aTomMa, aToMHas opOuTanb, paauyc aToMa, XHUMHYECKas CBS3b,
NOJISIpHAsT U HEMOJSpHash KOBAJIEHTHAs CBSI3b, MOHHAs CBSI3b, HOH,
KaTUOH, aHWOH, PAcTBOpP, MaccoBas JOJs BeliecTBa (MpOIEHTHAs
KOHIICHTpAIIUs1) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IOHATHU H
OPUMEHSTh 3TH NOHATHUSA IPU ONMMCAHUY BELIECTB U UX MPEBPALLICHUI;

e HCIMOJb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [JIsi COCTaBlieHUs (HOpMYyT
BEIIECTB U YPABHEHUM XUMUUYECKUX PEAKIIUM;

e ONpEAeNATh BaJEHTHOCTh aTOMOB  JJEMEHTOB B  OWMHApHBIX
COCIMHEHUSIX, CTEMEeHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COEMHEHUAX, NPUHAMJICKHOCTh BEIIECTB K OINPEAEIEHHOMY Kiaccy
COCIMHEHUI MO (QopMysiaM, BUJ XUMHYECKOW CBs3M (KOBaJEHTHas U
MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

e packpsiBaTh cMbIch [lepuommueckoro 3axona JI. M. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE MEPUOJUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUYECKHUX AJIEMEHTOB OT UX NoJIoXkeHus B llepuoanueckoit cucreme,
3aKOHOB COXPAHEHMSI MAcChl BEIIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajpo;

e ONUCHIBATh U XapakTepuszoBaTh TabmuuHyro (opmy llepuomnyeckoit
CUCTEMbl XMMHUYECKHX JJIEMEHTOB: pa3jauyaTb MOHITUS «rJIaBHAs
noarpynna (A-rpynmna)» u «modounas noarpymmna (b-rpymnma)», mManeie
U OoJIbIlIME MEePUOJIbl, COOTHOCUTh 0003HAUYECHHS, KOTOPhIE UMEIOTCS B
tabnuie «llepuogmyeckas cucrema XuMmudeckux sjemenToB JI. .
MeHzeneeBay C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB MW 3apsja sapa, oOIiee YHcio
AIEKTPOHOB U PACHpPEAEIICHUE UX 10 SJIEKTPOHHBIM CIIOSIM);



K

KJIaCCH(PUIMPOBATh ~ XUMHUYECKHE  DJIEMEHTBI,  HEOPTaHHYECKHE
BEIIECTBA, XUMUYECKHE peakinu (IT0 YUCITy M COCTaBy YYaCTBYIOIIUX B
peaKIuyu BEIIEeCTB, M0 TEIIOBOMY YD (eKTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOHCTBA BEIIECTB
pa3NUYHBIX  KJIAcCOB,  MOATBEPXKJas  ONHMCAHHE  IpUMEpamMu
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMHUICCKHIX PEAKIIHIA,
POTHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCUMOCTH OT HX
KauyeCTBEHHOT'O COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKHX
IPEBPAILCHUN B PA3IMYHBIX YCIOBUSX;

BBIUUCIISITH OTHOCHTEIBHYIO MOJICKYJISIPHYIO H MOJSIPHYIO MAacChl
BEIIECTB, MAacCOBYIO JOJK XHMHYECKOTO »JJIEMEHTa 0 (opMyIie
COCIIMHEHHS, MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, NPOBOIHUTH
pacuéThI 10 YpaBHEHUIO XUMUYECKON peaKIny;

NPUMEHATh OCHOBHBIC OIEpPAIlMN MBICIIUTEIHHON JIEATeIbHOCTH —
aHaJgu3 ®W CHHTE3, CpaBHEHHE, O000OIIeHHe, CHCTEMaTHU3aIUIO,
KJ1acCU(UKAIUIO, BBISBICHUE MPUYMHHO-CICACTBEHHBIX CBSI3€H — s
W3yYCHUs CBOWCTB BEIIECTB M XWMHUYCCKUX PEaKIHid, €CTECTBEHHO-
Hay4YyHbIE  METOJBI  TO3HAHUS —  HAOJIOJCHWE, W3MEpCHHE,
MO/ICITHPOBAHKE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIN);

ClieloBaTh  IpaBWjiaM  TOJIb30BAaHUS XMUMHUYECKOM mocyAod U
7a00paTOpPHBIM 00OpPYJIOBAaHUEM, a TaKXkKe IpaBHJIaM OOpaIlleHHUs C
BEIICCTBAMH B COOTBETCTBHH C HMHCTPYKIIMSMH 110 BBITIOJHEHUIO
1a00paTOPHBIX XMUMHYECKUX OTBITOB IO IMOJYYCHHIO U COOMpPAHHUIO
ra3000pasHbIX BEIIECTB (BOJOPOAA M KHCIOPOJa), MPUTOTOBICHHIO
pacTBOPOB C  ONPEICIIEHHONM MacCOBOW JIOJIeH  pacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATh U MPOBOJAUTH XUMHUYECKUE IKCIICPUMEHTHI 110
pacrlio3HaBaHWIO PACTBOPOB IIENOYEH M KHUCJIOT C  IOMOIIBIO
WHIUKATOPOB (JakMyc, peHondTaaeuH, METUIIOPAHX U IPYTHE).

KOHI[y oOydeHHs B 9 KJiacce TPEIMETHBIE pPE3ylbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHATHM: XUMHYECKUN
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHHOH, MPOCTOE BELIECTBO,
CJIOKHOE€ BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD, CTENEHb
OKHCJICHUS, XUMHUYECKas peaklus, XUMHYecKasi CBS3b, TEIIOBOU
3 dekT peaknuu, MOJb, MOJSPHBIH O0BEM, PacTBOP, DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJICKTPOJIUTUYECKAS TUCCOIUAIINSA, PEAKIIMH MOHHOTO
oOMeHa, KaTajau3aTop, XHMHYECKOE paBHOBecHe, oOpaTUMbIe U
HeoOpaTUMBbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, OKHUCIEHHE H  BOCCTaHOBJICHHE,
ajutoTponusi, aM(OTepHOCTb, XHUMHUYECKas CBs3b (KOBaJIGHTHas,
WMOHHAs, METa/NINYecKas), KpHUCTAIMYEeCKas pemeéTka, KOppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHMMHYECKOM peaKiiH, MpeaeabHO
nomyctumas konrenrpanus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKHUX TOHSTHH U
NPUMEHSTH 3T MOHATUS TPY OMIMCAHUH BEIIECTB U UX MPEBPAIICHHI;
UCIIOJIb30BaTh XMMUYECKYIO CHMBOJUKY JJIsi COCTaBJICHHS (Dopmyl
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

ONpENENsTh BAJICHTHOCTh M  CTENEHb OKHUCJICHUS XHMMHYECKHX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOTO COCTaBa, MPUHAIIEKHOCTD
BEIIECTB K OINpPEACIIEHHOMY KJIacCy COEIUHEHUW 1o ¢dopmysam, BHI
XUMUYECKON CBSI3M (KOBAJICHTHAsl, HWOHHAs, METaJUIM4ecKas) B



HEOPTraHUYECKUX COCTUHEHUSX, 3apsil MOHA M0 XUMHUYECKON Gopmyiie,
XapakTep cpeibl B BOJIHBIX PAacTBOpPaX HEOPTaHUUYECKHX COEAUMHEHUH,
THUT KPUCTAIUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,;

packpeiBath cmbica [lepuommueckoro 3akona J[. M. Menneneesa u
JEMOHCTPUPOBATh €ro MOHMMAaHWE: OMHUCHIBATh U XapaKTEpPU30BAThH
Tabimunyto Gopmy Ilepronuyeckoit cucTeMbl XUMUYECKUX JIIEMEHTOB:
pasznuyaTh MOHATUS «IaBHas moAarpynmna (A-rpynma)» u «moOodyHas
noarpymnmna (b-rpynmna)», manbie U OOJNbIIHE TMEPHOJIbI, COOTHOCUTH
0003HaYCHUsA, KOTOPhIE HMEIOTCS B IEPUOJUYECKOM TaliuIe, C
YUCJIOBBIMU ~ XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMHYECKHUX
2JIEMEHTOB (COCTaB M 3apsj sapa, oOIIee YUCIO JJICKTPOHOB U
pacripesieyieHie HMX 110 JJICKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB DJIEMEHTOB U MX COCIUHEHUN B
npenenax MajiblX NEPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJaccu(UIMPOBATh ~ XMMHUYECKHE  DJIEMEHTHI,  HEOpraHWYEeCKHe
BEIIECTBA, XUMUYECKUE peaKInu (TI0 YUCTY ¥ COCTaBy yYaCTBYIOIIUX B
peaKIuy BEIIECTB, M0 TEIJIOBOMY A(PeKTy, 0 U3MEHEHHUIO CTeTeHEe!
OKHUCJICHUS] XUMHUYECKUX 2JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U CHEU(PUISCKUE XUMUYECKUE
CBOMCTBAa MPOCTBIX M CIOXKHBIX BEIIECTB, MOJITBEpXIasi OINUCAHUE
npUMepaMH MOJIEKYJIIPHBIX M MOHHBIX YPAaBHEHHMI COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTaBJISITh yPAaBHEHUS DJIEKTPOJUTUYECKONW UCCOLMALUUA KHUCTIOT,
IEJIOYEW W COJIEH, IOJIHBIE W COKpAIIEHHBIC YPABHEHUS PEaKUIUMN
MOHHOTO  OOMEHa, YpaBHEHMsSI  peaKIuil,  MOJATBEPKIAIOIINX
CYIIIECTBOBAHHE T€HETHUYECKOM CBSI3M MEXJY BEIIECTBAMHU Pa3JIMYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKIUit
MIOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajiaHCca 3TUX PEaKInid;
IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCMMOCTH OT MX CTPOCHUS,
BO3MOXHOCTH TMPOTEKAHUS XUMHYECKUX IMPEBPAIICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCUTENIBHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMMHYECKOrO »dJeMeHTa 1o (opmye
COCIMHEHHUS, MACCOBYIO [IOJII0 BEIIeCTBA B PacTBOpE, IPOBOJUTH
pacy€Thl O YPaBHEHUIO XUMUYECKON PEaKIInu;

cobmoaaTh  IpaBuUjia  TOJB30BAHUS  XUMHUYECKOW  TMOCYIoH |
7a00paTOpHBIM O0OPYJIOBaHWEM, a TakXKe IpaBWiia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKUUSMH IO BBIMOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHHUIO W COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAKa U YTIIEKUCIIOTO Tra3a);

NPOBOJUTH  PEAKIMHU, TMOJATBEPKAAONIME KAYECTBEHHBI COCTaB
pa3NUYHBIX BEHIECTB: pPACMO3HABATh OMNBITHBIM MYyTEM  XJIOPHU/I-,
OpoMua-, wWomuna-, KapObonar-, d¢ocdar-, cuaMKar-, cyiabdar-,
TUAPOKCUJI-MOHBI, KATHOHBI aMMOHHUSI U MOHBI M3YYEHHBIX METAJIJIOB,
PHUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;
NPUMEHSTh OCHOBHBIC OINEpPAllUd MBICIUTEIbHON JIESITEIIbHOCTH —
aHaJgu3 ®W CHHTE3, CpaBHEHHE, O0O00OIIeHHe, CHCTEMaTHU3aIUIO,
BBISIBJICHUE TIPUYUHHO-CJIC/ICTBEHHBIX CBSI3€HM — JJI1 M3y4Y€HUs CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIMi, €CTECTBEHHO-HAyYHbIE METObI



MO3HaHUs — HAOJIO/IEeHNEe, U3MEPEHNE, MOJICTUPOBAHNE, IKCIIEPUMEHT
(peaJIbHBIN W MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HanMeHOBAHME KosmuecTBo yacos
Ne JIeKTPOHHBIE (HH(PPOBHIE)
pa3aesioB U TeM Kourtposbnbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NPOrpamMMmbl padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XMMUYECKUE TOHATHS
XuMusi — BakHast
11 00J1aCTh €CTECTBO3HAHUS s 5 bubnuorexa [JOK
' U [IPaKTUIECKOM https://m.edsoo.ru/7f41837¢
NESITEIbHOCTH YeJIOBEKa
12 BerectBa 1 xumMu4ueckue s 1 bubmnoreka [IOK
' peakun https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nes 2. BaskHelimne npeAcTaBUTeIM HEOPraHUYECKUX BelleCTB
51 Bo3nyx. Kucnopon. 6 bubnuoteka [JOK
' [MousTHE 00 OKCHIAX https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonsrue o 9 ] bubnnorexa [JOK
' KUCJIOTaxX U COMAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. 5 { ) bub6nuoreka [IOK
' [TonsiTne 06 OCHOBaHHUSX https://m.edsoo.ru/7f41837¢
OcHOBHBIE KJIacChl
bu6nmoreka [JOK
24 HEOPraHUYEeCKUX 11 1 1

COEIMHEHUN

https://m.edsoo.ru/7f41837¢



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

Hroro no pazneny 30

Paznen 3. llepuoanueckuii 3axon u [lepuoaunyeckas cucrema xumuieckux 3j1eMeHToB /[. . MenaesieeBa. CTpoeHue aToMOB.
Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUT

[lepuonnueckuii 3aKOH U

[lepuonnueckas cucrema
bubmuorexa [JOK

3.1 €CKUX DJIEMEHTO
XHMIHCCIIX SJCMEHTOB 7 https://m.edsoo.ru/7f41837¢

. . Menpneneena.
Crtpoenue aToMa

XuUMHUecKas CBA3b.

39 OKHUCIUTENbHO- g ) bubmuoreka [JOK
' BOCCTAHOBUTEJILHEIE https://m.edsoo.ru/7f41837¢
peakuuu
bu6nuoreka [JOK
J4!
TOTO 1o pasiey 15 https://m.edsoo.ru/7f41837¢
PeseDBHOE BDEMS 3 bu6mmorexa [IOK
P p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO
68 4 5
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KoaunuecTBo yacoB

HaumenoBanue
Ne dyeKkTpoHHbIe (LM pOoBbLIE)
pa3/1esioB U TeM KounTtposbHbie IIpakTuyeckune
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NPOrpamMMbl padoThI padoThI
Paspnen 1. BemecTBo 1 XMMH4YeCKHe PeaKIUH
[ToBTOpeHue n
11 yIIyOJieHHE 3HAaHUH s ) bubmmoreka [IOK
' OCHOBHBIX Pa3JeioB https://m.edsoo.ru/7f41a636
Kypca 8 Kiiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa [TOK
' p . https://m.edsoo.ru/7f41a636
XUMUYECKHUX PEaKIIUN
DNEeKTPOIUTHYECKAS
13 JIACCOITHAITHS. g ) ) bubmuoreka [JOK
' XUMHUYECKUE PEAKIIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI H HX COeTMHEHHS
OO6m1as xapakTepucTuKa
bu6mmorexa [IOK
2.1 XUMHYECKHUX JIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anoressl
OO61mas xapakTepuCcTHKa
bu6mmorexa [IOK
2.2 XUMHUYECKHUX JIEMEHTOB 6

VIA-rpynmel. Cepa u eé€

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

COCTUHCHHUS
OO01mas xapakTepucTHKa
)3 XUMHYECKUX JIEMEHTOB - bubmuoreka [JOK
' VA-rpynmnsl. A3o0T, https://m.edsoo.ru/7f41a636
docdop 1 UX CoeTMHCHHUS
OO01mas xapakTepuCTHKa
XUMHYECKUX JIEMEHTOB Bu6 1OK
nOIMOTEKA
2.4 IVA- . Yrnepo
P }iHHH rieponn 8 https://m.edsoo.ru/7f41a636
KPEMHHI U UX
COCIUHCHHS
Hroro no pazneny 25
Paznen 3. Metasiibl M UX COeIMHEHUS
31 OO0mre cBoiicTBa 4 bu6mmorexa [IOK
' METAIIOB https://m.edsoo.ru/7f412636
319 Baxneiinme MeTamibl 1 16 bu6mmoreka [{OK
' UX COCIUHCHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nes 4. Xumus u okpyskawomas cpeaa
41 BemectBa u Mmarepuasl B 3 bubmuorexa [JOK
' JKU3HHU YEJI0BEKA https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmmorera [JOK
p P 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
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ITOYPOYHOE INIAHUPOBAHUME

8 KIIACC
N4 KoauvecTBo yacos DIeKTPOHHBIE
" Tema ypoka KonTtposbHbie IIpakTHyeckue Aara unGpoBbie
/ Bcero U3yYeHHs oOpa3oBaTe/ibHbIC
padoThI padoThI
n pecypcsbl
[Tpeamet xumun. Pons xumuu B bubnmoreka [JOK
1 JKU3HU YenoBeka. Tena u 1 04.09.23 https://m.edsoo.ru/ff0d2 1
BellleCTBa Oc
[TonsiTre 0 MeTOAAX TTO3HAHMS B bubmorexa TIOK
2 A 1 05.09.23 https://m.edsoo.ru/ff0d22
XUMHH
Te
[TpakTuueckas pabora Ne 1
«IIpaBwmiia paboThl B 1abopaTopuu bubmorera [JOK
3 . 1 11.09.23 https://m.edsoo.ru/ff0d23
U IpuéMbl 0OpaIeHus ¢ de
J1a00paTOPHBIM 000PYTIOBAHUEM o
YucThle BelecTBa U CMeCH bubmorexa TIOK
4 o 1 12.09.23 https://m.edsoo.ru/ff0d26
Crioco0ObI pa3aeneHust cMecei e
[TpaxTnueckas padora Ne 2 bubnuorexa LIOK
5 «Paznenenue cmecelt (Ha mpumepe 1 19.09.23 https://m.edsoo.ru/ff0d28
OUYMCTKU MTOBAPEHHOM COH)» c8
bu6mmorexa [JOK
6 ATOMBI 1 MOJIEKYJIBI 1 20.09.23 https://m.edsoo.ru/ff0d2a

6¢



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

XHUMHUYECKHE DIIEMEHTRI. 3HAKHU

bubmuoreka [JOK

7 (CUMBOJIBI) XUMUYECKUX 25.09.23 https://m.edsoo.ru/ff0d2b
AJIEMEHTOB e8
bub6mmorexa [JOK
8 [IpocThie U COXKHBIE BEIIECTBA 26.09.23 https://m.edsoo.ru/ff0d2a
6¢
bu6mmorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 02.10.23 https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSTHCTBA COCTaBa
BelecTB. XUMu4eckasi popmyiia bubmuorexa LIOK
10 ' pMyIa. 03.10.23 https://m.edsoo.ru/ff0d2ea
BaneHTHOCTH aTOMOB .
XMMHUYECKUX DJIEMEHTOB -
OTHocUTeNbHAs aTOMHAs Macca. bu6mmoreka [IOK
11 | OtHOCUTENBHAsA MOJIEKYJISIpHAS 09.10.23 https://m.edsoo.ru/ff0d32
Mmacca 3¢
MaccoBasi 10715 XUMHYECKOTO bubmmorera [JOK
12 g 10.10.23 https://m.edsoo.ru/ff0d35
3JIEeMEHTa B COCIMHCHUH 0c
KonuuectBo BemiecTBa. MoJib bubmorexa TIOK
13 . ' ' 16.10.23 https://m.edsoo.ru/ff0d52
MousipHas macca
30
DU3UYECKUE U XUMUYECKUE bubmmorexa HOK
14 17.10.23 https://m.edsoo.ru/ff0d37f
SBJICHUS. XUMUYECKasl PEaKIIHs .
15 [Ipu3Haky U ycioBus MPOTEKAHUS 23.10.23 bubmmoreka [JOK
XMMHUYECKUX PEAKIMM o https://m.edsoo.ru/ff0d3a



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

16

3aK0H COXpaHEHHUsT MaCChl

bu6mmoreka [JOK

16 | BemecTB. XUMHYECKUE 24.10.23 https://m.edsoo.ru/ff0d3b
YpaBHEHUA 88
BrrunciieHus Koau4ecTBa, MacChl bu6mmorexa [JOK

17 | BemecTBa MO ypaBHEHUSIM 07.11.23 https://m.edsoo.ru/ff0d57
XUMHUYECKHUX PeaKIHii 08
Krnaccudukaius XuMHIeCcKux

eakuui (coeAMHEHUs bubmorexa HOK

18| P ’ 13.11.23 https://m_edsoo.ru/ff0d3f3
pa3IoKeHus, 3aMeIICHNS, 4
obmeHa) a
M. B. JIoMOHOCOB — y4&HBIii- bubnuoreka [IOK

19 | »sumukaoneauct. O000IIEHHE U 14.11.23 https://m.edsoo.ru/ff0d40
cucTeMaTH3aIusA 3HaHWi c4
Konrponsnas padora Nel mo reme bu6nuorexa LIOK

20 | «BemectBa u XuMHUYECKHE 20.11.23 https://m.edsoo.ru/ff0d42
peaKIum 90
Boznyx — cmecs razos. Cocras bu6nuorexa IIOK

21 | Bo3zgyxa. Kucnopoa — sneMmeHT u 21.11.23 https://m.edsoo.ru/ff0d44
npoctoe BemecTBo. O30H 8e
du3nvecKre U XUMHUECKHE
CBOMCTBA KUCJIOpO/ia (peaKiuu bubmorexa TIOK

22 poaa b 27.11.23 https://m.edsoo.u/ff0d46
OKucJeHus, ropenue). [lonsatue 14
00 okcuaax —

3 Crioco0bI oTydeHus: KUCIopoia 28.11.23 bu6muoreka [JOK

B J1a0OpaToOpuu U

https://m.edsoo.ru/ff0d49



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IIPOMBILNUIEHHOCTH. [IpuMenenne
KHCII0pOJ1a

TennoBoii 3¢ ekt xumMuueckoit
peaKIuu, MOHSITHE O

but6mmoreka [IOK

24 | TEpMOXMMHUYECKOM YPABHEHHH, 04.12.23 https://m.edsoo.ru/ff0d47
9K30- ¥ DHAOTEPMHUYECKUX 90
peaKIumsax
TornmuBo (He(Th, Yroiab U METaH). bu6mmoreka [JOK

25 | 3arpsi3sHEHHE BO3/yXa, COCOObI 05.12.23 https://m.edsoo.ru/ff0d4c
€ro MPe0TBPAIICHHUS 4a
ITpakTnueckas padora Ne 3 o
teme «Ilonmyuenue u cobupanue bubmorexa TIOK

26 M p 11.12.23 https://m.edsoo.ru/ff0d4ae
KHCIIOPOJ1a, M3yUEHHUE €T )
CBOMCTB» ~
Bonopon — aneMeHt u rpoctoe bu6nuoreka [IOK

27 | BemectBo. Haxoxnenue B 12.12.23 https://m.edsoo.ru/ff0d4d
pUPOJIE do
du3NYeCKre 1 XUMUYECKUE bubnuorexa [JOK

28 | cBoiicTBa Bogopoaa. [Ipumenenue 18.12.23 https://m.edsoo.ru/ff0d4d
BOJIOpPOJIA do

bu6mmoreka [JOK
29 | llonsTHE O KMCIOTaX U COJAX 19.12.23 https://m.edsoo.ru/ff0d50
d2

Crioco0sI MoTy4YeHus: BOJ0poaa B bubmmotera [JOK

30 Y P 25.12.23 https://m.edsoo.ru/f0d4d

naboparopuu

do



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[TpaxTuueckas padbora Ne 4 o
teMme «[lonyuyenue u cobupanue

bu6mmoreka [JOK

31 26.12.23 https://m.edsoo.ru/ff0d4f4
BOJIOpPO/Ia, U3yUEHHUE €ro )
CBOICTB» B
MossipHblit 00bEM ra30B. 3aKOH buomorexa OK
32 09.01.24 https://m.edsoo.ru/ff0d54
ABorazpo
2¢
Brrunciienus 00bEMa, KOJIUYeCTBa
BEIIIECTBA rasa 10 €ro U3BECTHOM bubmmorexa [IOK
33 Y 15.01.24 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WIIH 20
00BEMY o
Brrunciienust 00bEMOB ra30B 10
ABHEHUIO PEaKIIMU HAa OCHOBE bubmmorexa [IOK
34 yp "p . 16.01.24 https://m.edsoo.ru/ff0d57
3aKO0HA 00BEMHEIX OTHOIICHUI 08
razoB o
dusnueckre U XUMHUYECKHE bubmorexa LHOK
35 . 22.01.24 https://m.edsoo.ru/ff0d58
CBOMCTBA BOJIBI
Ja
. bu6mmorexa [JOK
CocraB ocHoBanuii. Ilonstue 00
36 23.01.24 https://m.edsoo.ru/ff0d59
WHIUKAaTOpax
e2
Boma kak pacTBopuTeb.
HaceleHHble ¥ HEHACKHIIIICHHEIC bubmmorexa TIOK
37 29.01.24 https://m.edsoo.ru/ff0d5b
pactBOpbl. MaccoBast 1oJist 40
BEIECTBA B PACTBOPE B
13 [Tpaktuyeckas padora Ne 5 o 30.01.24 bu6nuorexa IIOK

teme «IIpuroroBnenue pacTtBopoB

https://m.edsoo.ru/ff0d5e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

C onpeAenEHHON MacCOBOM A0JIEH
pPacTBOPEHHOTO BEILIECTBA»

ba

KonTponbhas padora Ne2 1o Teme bubmotera [JOK

39 P P ° 05.02.24 https:/m.edsoo.ru/f0d63
«Kucnopoa. Bogopon. Boga» 4
Okcuapl: cocTaB, Kiaccudukanus bubmorera [JOK

40 ) ’ ’ 06.02.24 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa

4e

ITonyuyenue u XUMHUYECKUE bubnuoreka [JOK

41 | cBoONMCTBAa KHCIOTHBIX, OCHOBHBIX 12.02.24 https://m.edsoo.ru/ff0d66
¥ aM(pOTEPHBIX OKCUIOB 4e
OcCHOBaHHUSI: COCTaB bubmorexa HOK

42 ’ ’ 13.02.24 https://m.edsoo.ru/ff0d67
KJaccuukanus, HOMEHKIIaTypa ca
ITonydyeHue u XUMHUUYECKHUE bubmorexa HOK

43 Yy ! 19.02.24 https://m.edsoo.ru/ff0d67
CBOMCTBa OCHOBaHUM e
Kucnotsl: cocTaB bubmorexa HOK

44 : ’ 20.02.24 https://m.edsoo.ru/ff0dfee
KJIacCU(UKaIMsl, HOMEHKIIATypa 5
[TonydyeHue u XuMHIECKUE bubmmorexa HOK

45 vy 26.02.24 https://m.edsoo.ru/ff0dfee
CBOMCTBA KUCJIOT 5
Conu (cpeaHue): HOMEHKIATYpa, bubnuorexa [JOK

46 | cnocoObl MoMy4YeHus, 27.02.24 https://m.edso0.ru/00ad94
XUMHYECKHE CBONCTBA 74

47 | Ilpaktuueckas padora Ne 6. 04.03.24 bubnmoreka [JOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

Perenue skciepuMeHTAIBHBIX
3amad 1o reMe « OCHOBHBIE
KJIACCHI HEOPTaHUYECKUX
COEIUHEHUN

https://m.edsoo.ru/00ad9b
TIc

I'eneTmyeckas CBA3b MCKOY

bubmuoreka [JOK

48 | KJIaccamMu HEOPraHUYECKUX 05.03.24 https://m.edsoo.ru/00ad9%a
COCTMHCHU I 30
O000111eH1E U CUCTEMATU3ALMS Bubmiorexa LOK
49 B 11.03.24 https://m.edsoo.ru/00ad9¢
3HAHUH
b2
KonrponsHas padora Ne3 o reme bu6numorexa [IOK
50 | "OcHOBHBIE KJIACCHI 12.03.24 https://m.edsoo.ru/00ad9e
HEOPTraHUYECKUX COeAMHEHUI" la
[TepBbie MOMBITKH
KJIaccu(UKAUU XUMHUECKUX bubmorexa TIOK
51 18.03.24 https://m.edsoo.ru/00ad9f
anemeHTOB. [IoHsaTHE O rpynax f
CXOJHBIX DJIEMEHTOB o
[lepuoanueckuii 3aKOH U
[lepuoanueckas cucrema bubmorexa HOK
52 P 19.03.24 https://m.edsoo.ru/00adas
XUMHUYECKUX 3jieMeHTOoB J[. 1. %
Menneneena B
bu6mmorexka [JOK
53 | Ilepuoabl, rpymnmbl, MOATPYIIIbI 01.04.24 https://m.edsoo.ru/00ada5s
2¢
Crtpoenne atomoB. CocTaB bubmorexa LIOK
54 p : 08.04.24 https://m.edsoo.ru/00ada3

aTOMHBIX sifiep. M3oTonbl

42



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CtpoeHue 3IeKTPOHHBIX
000JI04EK aTOMOB DJIEMEHTOB

bu6mmoreka [JOK

55 . 09.04.24 https://m.edsoo.ru/00ada6
[Tepuoanueckoii cucremsi /. U. be
Menneneesa T
XapakTepucTuKa XUMHIECKOTO
3JIEMEHTA 110 €T0 IIOJIOKEHUIO B Bubmzorexa HOK
56 N 15.04.24 https://m.edsoo.ru/00ada8
[Tepuoanueckoit cucreme /1. U. 4
Menneneesa T
3unauenue [lepuonnyeckoro
3aKOHA U1 PA3BUTHA HAYKUA U Bubmiorexa LHOK
57 A D y 16.04.24 https://m.edsoo.ru/00ada9
npaktuku. J[. 1. MenaeneeB — o
Y4EHBIN, TIEJIATOT ¥ TPakIaHUH T
DIEKTPOOTPUILIATEILHOCTD BrbmaoTexa [IOK
58 pooTP 22.04.24 https://m.edsoo.ru/00adaa
aTOMOB XMUMHUUYECKUX DJIEMEHTOB b8
bub6mmorexa [JOK
59 Honnasg xumMuueckas cBsI3b 23.04.24 https://m.edsoo.ru/00adac
34
KoBanenTHas moijistpaas Bubmiorexa LIOK
60 p 06.05.24 https://m.edsoo.ru/00adaa
XUMHYECKAS CBI3b
b8
KoBanenTHnas HemoisipHas Bubmaorexa IIOK
61 p 07.05.24 https://m.edsoo.ru/00adaa
XUMHUYECKAS CBSI3b
b9
bu6mmoreka [JOK
62 | CremeHup OKUCIEHUA 13.05.24 https://m.edsoo.ru/00adae

28



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

OKHUCIIUTENBHO-

bubmnoreka LIOK

63 1 14.05.24 https://m.edsoo.ru/00adb0
BOCCTAaHOBUTENIbHBIE PEAKIIUU >
bu6mmorexa [JOK
64 | OxucIuTEIN U BOCCTAHOBUTEIU 1 20.05.24 https://m.edsoo.ru/00adb0
76
Konrponbnas padora Ne4 o reme bu6nuorexa [IOK
65 | «Crpoenue aTroma. Xumuueckas 1 21.05.24 https://m.edsoo.ru/00adb4
CBSI3b» 86
. bu6mmoreka [JOK
Pese ok. O0001eHne
66 PBHbIH YPOK HHerme 1 07.05.24 https://m.edsoo.ru/00adb3
cucTeMaTH3aus 3HaHUi 3c
. bubmuoreka [[OK
P . 00600
67 C3CPBHBIN YPOK ° iHeHHe 1 1 28.05.24 https://m.edsoo.ru/00ad9¢
cUcTEMAaTU3aIMs 3HAHUI bo
. bu6mmoreka [IOK
P . 00600
68 | - CoCPBHBII YPOIK. LOODIICHHE 1 | hitps://m.edsoo.rw/ff0d6 1
cUCTEMATH3aIMs 3HAHUN 6
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoaunuecTBo 4acoB

Ne DJIEeKTPOHHBIE
"1 Tema ypoka KonTpoJbHbie [IpakTHyeckue flara uHGponbyie
/ Bcero U3y4eHus o0pa3oBaTe/ibHbIE
padoThbI padoThbI
n pecypchl
[Iepnoanueckuii 3aK0H.
[lepnonnueckas cucrema bubmotera [JOK
1 proa 1 04.09.23 https://m.edsoo.ru/00adb59
XUMHUYECKHX dJieMeHTOB /1. .
U. Menneneena B
3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB buGmorera [IOK
2 1 07.09.23 https://m.edsoo.ru/00adb6b
XUMHYECKHUX 3JIEMEHTOB p
NEPBBIX TPEX MEPUOIOB -
Knaccudukanus u bubnmnoreka [JOK
3 HOMEHKJIaTypa 1 11.09.23 https://m.edsoo.ru/00adb7e
HEOPraHUYECKUX BEIIECTB 2
Buner xumMudeckoii cBs3u U bu6mmoreka [JOK
4 TUIBI KPUCTATUTUYECKHUX 1 14.09.23 https://m.edsoo.ru/00adbac
peIéToK 6
KonTponbnas padora Nel
no teme «IloBropenue u
5 yriyOJieHue 3HaHUH 1 1 18.09.23
OCHOBHBIX Pa3/IeNioB Kypca
8 kimacca»
6 Knaccudukamms 1 21.09.23 bubnuorexa [JOK



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

XUMUYECKHUX PEAKLIUN 110
Pa3JINYHBIM IPU3HAKAM

https://m.edsoo.ru/00adbcb
0

[TonsTue o ckopocTu
XUMHYECKON PEAKIUU.

bu6mmoreka [JOK

7 25.09.23 https://m.edsoo.ru/00adbe9
[ToHssTHE O TOMOTE€HHBIX U .
T€TEPOTCHHBIX PEAKIIMAX B
TloHsTHEe 0 XUMHYECKOM
paBHOBecuu. DaKTOPHI,
BJIUAIOIIME HA CKOPOCTH Bubmiorexa LIOK
8 . p 28.09.23 https://m.edsoo.ru/00adc28
XUMHYECKON peaKIuu U .
MOJIOKEHUE XUMHUYECKOTO B
paBHOBeECHS
OKHCIUTEITBHO- but6mmoreka [JOK
9 BOCCTAHOBHUTEJILHBIE 02.10.23 https://m.edsoo.ru/00adcad
peakiu S
Teopus
IEKTPOIUTHIECCKON Bubmiorexa LIOK
10 P 05.10.23 https://m.edsoo.ru/00adcd6
nuccormanui. CUIbHEIE U g
c1a0bIe AIEKTPOTUTHI -
Honusie ypaBHEeHUS Bubmiorexa LIOK
1 °yP 09.10.23 hitps://m.eds0o.ru/00add44
peaxiuit
8
XHUMHUYECKHE CBOMCTBA
KHCJIOT ¥ OCHOBaHUH B bubnuorexa [JOK
12 CBETE MpeACTaBICHUI 00 12.10.23 https://m.edsoo.ru/00add5d

BJIEKTPOJIUTUYECKON
JUCCOLMAluU

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

XUMHYECKUE CBOUCTBA
CoJIell B CBETE

bu6mmoreka [JOK

13 MIPEICTABICHUI 00 16.10.23 https://m.edsoo.ru/00add8b
IEKTPOIUTHICCKOM 2
JIUCCOLIMALINA
Iloustue o ruaponaunze BrbmaoTexa [IOK
14 g b 19.10.23 https://m.edsoo.ru/00add9d
coJieit https://m.edsoo.ru/00add9d
4
but6moreka [JOK
006006
15 obmerme 1 . 23.10.23 https://m.edsoo.ru/00addd1
CHCTEMATHU3aLMs 3HAHUHN 5
[IpaxkTuyeckas padora Ne 1.
«PellcHIe but6mmoreka [IOK
16 26.10.23 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTAITLHBIX .
3amawy -
KonTtponsHast padota No2
10 TEME
«DIIEKTPOIMTHYECKAS Bubmiorexa HOK
17 p 09.11.23 https://m.edsoo.ru/00addec
IUCCOLMALIAS. 0
XHMMHUYECKUE PEAKIINU B -
pacTBopax»
O01masa xapakTepucTuKa
FaJIOFeHOBp XI/IMI;/IHGCKI/IC Bubmorexa IIOK
18 . ' 13.11.23 https://m.edsoo.ru/00addfe
CBOICTBa Ha IpUMepe 5
XJIopa B
19 XmopoBogopoa. ComnsiHast 16.11.23 bubmmoreka [JOK

KuUCJI0Ta, XUMHYCCKHE

https://m.edsoo.ru/00adel0



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

CBOICTBA, MOJTYYECHHUE,
IIpUMEHEHUE

&~

[IpaxTuyeckas pabora Ne 2
o teMe «Ilomyuenue

bu6mmoreka [JOK

20 . 20.11.23 https://m.edsoo.ru/00ade34
COJITHOM KUCJIOTHI, g
M3yUYEHHE €€ CBOMCTBY» B
Brraucnenus no
ABHCHHUSM XUMHYCCKUX Eubmaorexa IIOK
21 yp . 23.11.23 https://m.edsoo.ru/00ade48
peakIuii, eciiv OJNH U3 g
peareHTOB J1aH B U30BITKE -
OO1as XxapaKTepHUCTHKA Eubmiorexa HOK
22 P P 27.11.23 https://m.edsoo.ru/00ade64
snemeHToB VIA-rpynmnsl .
AmnnoTponHsie
MOJIM(DUKAITUN CEPBI.
Haxoiz[eHHe ce 1131 u eé Eubmaorexa IIOK
23 . p 30.11.23 https://m.edsoo.ru/00ade64
COCIMHEHUH B IPUPOJIE. .
XUMHUECKUE CBOICTBA N
cephl
CepoBoaopo/i, CTpOeHHUE, bu6nuoreka [IOK
24 ¢uznyeckue 1 XuMHUYECKHE 04.12.23 https://m.edsoo.ru/00ade80
CBOMCTBA 2
Oxcuppl cepsl. CepHas
KHCJI0Ta, PU3NYECKUE U bubmorexa TIOK
25 ’ 07.12.23 https://m.edsoo.ru/00adea2

XUMHYECKHE CBOMCTBA,
pUMEHEHNE

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEAKIIUH,
JIe)KaIue B OCHOBE
MIPOMBITIIUICHHOTO CII0Cc00a

bubnunorexa LIOK

26 MOJTyYEHUS] CEpHOM 11.12.23 https://m.edsoo.ru/00adec8
KHUCIIOTHI. XUMHUYECKOE a
3arpsi3HEHUE OKpPYKarolen
Cpebl COeIMHEHUSIMU CEPbI
Brruncnenue maccoBoit bub6mmorexa [JOK

27 JIOJIM BBIXO/1a IIPOAYKTA 14.12.23 https://m.edsoo.ru/00adec8
peaxiuu a
OO6mias xapakTepucTuka
3J€MEHTOB V A-Tpyninsl. bu6mmoreka [JOK

28 A30T, pacipoCTpaHEHUE B 18.12.23 https://m.edsoo.ru/00adeea
npupoje, PU3NIECKUe u 6
XUMHYECKHUE CBOMCTBA
AmMMuak, ero pu3ndeckre bu6moreka [JOK

29 1 XUMHYECKHE CBOMCTRA, 21.12.23 https://m.edsoo.ru/00adf00
MOJTyYeHUE U PUMEHEHHE 4
[TpakTrueckas padota Ne 3
no teme «Ilomyuyenue bubmorexa LHOK

30 Y 251223 https://m.edsoo.ru/00adf18
aMMHaKa, U3yueHue ero 0
CBOWCTB» =
A3oTHas KUCIoTa, e bu6mmorexa [JOK

31 bu3NYecKue 1 XUMHICCKUE 28.12.23 https://m.edsoo.ru/00adf30
CBOICTBa 6

1 Hcnons3oBaHne HUTPATOB 11.01.24 bubmmoreka [JOK

U COJIEN aMMOHUS B

https://m.edsoo.ru/00adf51



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

KaueCTBE MHUHEPATbHBIX
yaoOpeHuit. XuMudeckoe
3arpA3HECHHUE OKPY KaroIen
Cpellbl COeTMHEHUSIMU
azoTa

oo

®docdop. Oxcun pochopa
(V) u pocdopnas kuciora,

bub6mmoreka [JOK

33 15.01.24 https://m.edsoo0.ru/00adf68
buznyecKkue 1 XuMHUIECKHe .
CBOIICTBa, MOJIy4YCHHE N
Hcnonws3zoBanue GpocdaTon
B KQU€CTBE MUHEPAIBHBIX bubnmoreka [JOK
34 yaoOpeHuit. 3arps3HeHHe 18.01.24 https://m.edsoo.ru/00adfc2
IPUPOJTHOM cpeIbl 0
docharamu
Yraepon,
bub6mmorexa [JOK
35 | PAcTPOCTPANEITE B 22.01.24 https://m.edsoo.ru/00adfd9
npupojie, pU3NIeCcKue u .
XUMHYECKHE CBONCTBA
Oxkcunpl yriaepojaa, ux
duznyeckue 1 XuMHUIECKHe bu6mmoreka [JOK
36 CBOMCTBA. DKOJIOTUUECKHE 25.01.24 https://m.edsoo.ru/00adfeb
po0OJIeMbl, CBSI3aHHBIE C e
okcuaom yriepoaa (IV)
VYronpHasg KucioTa u eé bubmorexa TIOK
37 29.01.24 https://m.edso0.ru/00ae006
coiu c
38 [TpakTuueckas padota Ne 4 01.02.24 bubnuorexa [JOK



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

no teme "[lonyuenue
YTJIEKUCIIOro rasa.
KauecTBeHHast peakius Ha
KapOoHaT-uoH"

https://m.edsoo.ru/00ae027

€

HepBOHaLIaJ'IBHI)IC IIOHATHUA
00 opraHMYecKux

bu6mmoreka [JOK

39 05.02.24 https://m.edsoo.ru/00ae054
BEIIIECTBAX KaK O .
COCTMHECHUSX YIIIepoaa B
KoeMHui 1 ero bubmnoreka LJOK
40 P 08.02.24 https://m.edso00.ru/00ae080
COCIMHCHMUS N
[IpakTuyeckas padora Ne 5.
Pemenne
AKCTICPUMEHTAIIBHBIX 337124 Enbmiorexa OK
41 . 12.02.24 https://m.edso0o.ru/00acObf
1o Teme «Bakneiine )
HEMETaJUTbl U UX B
COCITUHCHUS
KontponpHas padota Ne3
1o Teme «Bakneiine bubnnorexa [IOK
42 15.02.24 https://m.edsoo.ru/00ae0el
HEMETaJUIbl U UX "
COEIUHEHUS» -
OO61mas xapakTepucTHKa
XHMHYECKHUX JICMEHTOB —
MeTaJIoB. MeTalinyeckast bubmnorexa [IOK
43 ’ 19.02.24 https://m.edsoo.ru/00ae103

CBA3b U MCTALIIMYCCKasa

KpUCTAJININYICCKAA peméTKa.

duznueckue cBoiicTsa

€



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

MCTAJIJIOB

XMUMHYECKHE CBOMCTBA

METALIOR but6mmoreka [IOK
44 ) . 22.02.24 https://m.edsoo.ru/00ael 15
DNEKTPOXUMUUYECKUN P 6
HaNPsDKEHUH METAJLIOB B}
OO61Iue crocoObI
MOJTyYEHUST METAIIJIOB.
CnnaBel. Berancnenus mo bubmuorexa [JOK
45 YPaBHECHUSAM XUMHYECKUX 26.02.24 https://m.edsoo.ru/00ael15
peaKknui, eclii OJTUH U3 6
peareHTOB COJICPYKHUT
IpUMECH
ITonsTne o koppo3uu bubmorexa HOK
46 PP 29.02.24 https://m.edsoo.ru/00ae127
METaJIOB 8
bu6moreka [JOK
47 [[lenouyHbIe MeTATITBI 04.03.24 https://m.edsoo.ru/00ac14b
2
OKCHUIBI ¥ THAPOKCHUIBI bubmmorexa LHOK
48 P 07.03.24 https://m.edsoo.ru/00ae14b
HATPHS U Kaaus )
[[lenoyHO3EMENBHBIE but6mmoreka [IOK
49 METaJIbl — Kb U 11.03.24 https://m.edsoo.ru/00aelSe
Maraui 8
Baxnenmmue coenmHeHNS Enbmiorexa OK
50 14.03.24 https://m.edsoo.ru/00ael5e

KaJIbIHST

8



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

O0600611IEHE U

51 . 18.03.24
CHUCTEMAaTH3alus 3HAaHUI
JK&ctkocTh BOJBI U bubmmorexa LOK
52 e 21.03.24 https://m.edsoo.ru/00ae] 88
CrocoObI e€ yCTpaHeHUs p
[IpakTuyeckas padora Ne 6 bu6nuoreka [JOK
53 o Teme "KECTKOCTh BOJIbI 01.04.24 https://m.edsoo.ru/00aelae
¥ MeTObI e€ ycTpaHeHus" 8
bu6mmoreka [JOK
54 AmoMuHUI 04.04.24 https://m.edsoo.ru/00aelc6
4
AmdotepHbIe CBOICTBa bubmorexa [OK
55 P 08.04.24 https://m.edsoo.ru/00aelc6
OKCHJIa U THIIPOKCH]IA 4
bu6mmoreka [IOK
56 Kenezo 11.04.24 https://m.edsoo.ru/00ae1d8
6
OKCUIbI, THIPOKCUIIBI U bu6mmoreka [JOK
57 coymm xkene3a (I1) u xenesza 15.04.24 https://m.edsoo.ru/00ae35¢
(I10) 6
sg | Qocbmeme i ) 18.04.24
CUCTeMAaTH3aIHsl 3HAHHHA
[IpakTuyeckas padora Ne 7.
Pemenue bubnuorexa [JOK
59 | oaKcHepuMEHTaIbHBIX 3a/1a4 22.04.24 https://m.edsoo.ru/00ae3de

o TeMe «Baxkuelnine
METaJUIBI U UX

8



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

COCAUHCHUA»

Beruucnenus no
YpPaBHEHUSAM XUMUYECKHUX
pEaKUHii, €CII OJUH U3
peareHTOB J1aH B U30BITKE

bu6mmoreka [JOK

60 25.04.24 https://m.edsoo.ru/00ael75
WJIN COJICPYKUT MPUMECH. 0
Brerauciienus MaccoBoit B
JIOJIA BBIXOJIa TIPOTyKTa
peaKIuu
06006
61 ODIICHHE 1 . 02.05.24
CHCTeMaTH3aIrs 3HAHUH
KonTponsnas padora Ne4
2 o TeMe «Baknewmnine 06.05.24
METaJIbl U UX
COCITUHCHMS
BemiectBa 1 maTepuansl B bu6muoreka [JOK
63 ITOBCEIHEBHOM JKU3HU 13.05.24 https://m.edsoo.ru/00ae3f5
geJoBeKa 0
XUMHUYECKOe 3arps3HEHUE bubmorexa LOK
64 . p 16.05.24 https://m.edsoo.ru/00ae427
OKpYXKaroIIei cpeabl 0
Ponp xuMuu B perieHuu bubmorera [IOK
65 20.05.23 https://m.edsoo.ru/00ae427
9KOJIOTUYECKHUX TTPOOIeM 0
PesepBHBIi ypOK. bubnuoreka [IOK
66 O06o061icHue U 23.05.23 https://m.eds00.ru/00ae0d0

cUCTeMaTu3alus 3HaHUN

a



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

PesepBHbIit ypoxk. bu6mmoreka [JOK
67 Oo6o0611IEHNE U 1 https://m.edsoo.ru/00adb33
cucTeMaTH3aIus 3HaHUI ¢
Pe3epBHbIii ypoOK. bu6muoreka [IOK
68 0O00011eHNEe 1 1 https://m.edsoo.ru/00ad9¢cb
cUCTeMaTu3alus 3HaHuH 2
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA
|

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET






