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HHOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMUM Ha YPOBHE OCHOBHOIO o0OIIEro oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTreNpHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpazoBaHusl,
npencrasiieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpaMMbl BOCIUTAHUS M C Y4E€TOM KOHIIEMIMU MpENoJaBaHusl y4yeOHOro
npeaMmera «XuUMHs» B 00pa3oBaTelbHBIX  opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumMuu Aa€T MpeACTaBICHUE O LIENAX, OOIIe cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS M PA3BUTHS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  NPEIMETHOE  COJEpKaHUE,
IpeIyCMaTPUBAET PACIPECIICHHE €ro IO KjaccaM M CTPYKTypHpOBaHHUE IO
paszenraM M TemMaM MpOrpaMMbl MO XWMHUHU, OMNPEIEISeT KOJIMYECTBEHHbIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU coJiepKaHusl, PEKOMEHTyEMYIO
MOCJIEIOBATEIBHOCTh M3YYEHUSI XUMHHM C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydYarIuxcs, ONpenesieT BO3MOXXHOCTH MpeaMera Jyis
peanu3anuu TpedOBaHM K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOMN
IpOrpaMMbl Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus, a TaKxke TpeOoBaHUM
K pe3yipTaTaM OOydYeHUs XMMHH Ha YpPOBHE IeJiell W3y4deHUus mpeaMera u
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaromierocs Mo
OCBOCHHIO YUYEOHOTO COJICPKAHMUS.

3HaHWE XWMUU CIY>KUT OCHOBOW JUIsi (POPMUPOBAHUS MHUPOBO33PEHUS
o0y4aromierocs, ero NpeCcTaBIeHU 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UrparoT HOpMUPYEMbIE XUMHEH TPEICTABICHUS O B3aUMOMPEBPAICHUSIX
SHEPTrUud U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MyTIX PEHICHUS II00aTbHBIX
po0JieM yCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOH,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3allil  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHupOBaHUA KYJIBTYphl JIMYHOCTH, €€ oOmeld U (PyHKIUOHATHHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMUPOBAHUE MBINIJICHUS U TBOPUYECKHUX CIIOCOOHOCTEM
oOy4Jaronuxcsi, HaBBIKOB WX CAMOCTOSITEIBHOW y4eOHON J1eATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATENIbCKUX YMEHHH, HEOOXOJAMMBIX Kak B
MMOBCETHEBHOM XKM3HU, TaK U B TPOPECCUOHAILHOM JCSITEIHHOCTH;

3HAKOMUT CO CIEeIU(PUKON HAYYHOTO MBIIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
IIEJIOCTHOTO  B3IUIsJla HA EIUHCTBO TMPUPOABI U  YEIIOBEKa, SIBIISICTCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPAaMOTHOCTHU
oOydJaronmxcs;

Croco0CTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAay4YHBIM 3HAHUSM, K TPUPOJIE, K YEJIOBEKy, BHOCHUT CBOW BKJad B
AKOJIOTHYECKOE 00pa30BaHNe 00YJaIOITUXCS.

JlanHbie HampaBiieHUs B OOYYCHUH XUMHUH 00ECTICUUBAIOTCS CIEIU(DHUKOIM
comepkaHusi y4eOHOro TpeaMeTa, KOTOPBIA SBISETCA TEAarorudecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM dTare
€€ pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIeT0 00Opa30BaHUS OPUEHTUPOBAH
Ha OCBOCHHE OOYYaAIOIUMHKCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHATHNA XUMUH,



OCHOB HEOPraHMYECKON XMUMHUU U HEKOTOPBIX OTIEJIbHBIX 3HAUYMMBIX MOHSATUN
OPTaHUYECKON XUMHH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMHUK C(hOPMHUPOBAHA HA OCHOBE
CHCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxaHue CKIIAIbIBACTCA U3 CUCTEMBI
MIOHATHM O XHUMHUYECKOM DJIEMEHTE M BCIIECTBE U CHUCTEMbI MOHITHH O
XuMHU4Yecko peakuuu. OO€ 3T CHUCTEMBl CTPYKTYPHO OpPraHHU30BaHbI II0
MPUHIMITY TOCIEI0BATEILHOIO Pa3BUTHUS 3HAHWA HAa OCHOBE TEOPETHUYECKUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

— aTOMHO-MOJIEKYJIIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona [[. M. MeHnmeneeBa kak OCHOBHOI'O 3aKOHa
XUMUH;

— YYE€HHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpeACTaBICHUNA 00 JJICKTPOIUTHYCCKOW JTUCCOIMAIIMM BEIISCTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS IOCIEIOBATEILHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIMM OOBACHCHUS W
MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEH IPAKTUUYECKOIO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHME mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEJACTABICHUS O XHUMHUYECKOW COCTaBJAIONICHM HAaydyHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM IMPUPO/Ibl, ICHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B Hayke. M3ydeHrne XUuMHUM MPOUCXOJUT C MPUBIICUCHUEM
3HAHWW W3 paHee H3YYCHHBIX Y4eOHBIX mpeameToB: «OKpyKaroluid MHDY,
«buonorus. 5—7 knacce» U «PU3KKa. 7 KjIaccy.

[Ipy wu3ydeHMH XWUMHUHU TPOUCXOAUT (POpMHUPOBAHWE 3HAHMK OCHOB
XUMHUYECKOM  Hayku Kak o0JlacTM  COBPEMEHHOTO  ©CTECTBO3HAHMS,
MPAKTUYECKON JEeSITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHpPOBOM KyJIbTyphl. 3ajlaua y4eOHOro MpeaMeTa COCTOMT B (hOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUIIMX (D)aKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKHUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHUPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUN K HAYYHBIM METOAaM IO3HAHUS MpPH
U3YYEHUH BEIIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTUHU
MO3HABATEIbHBIX YMCHUW M HMX NPUMEHEHUHM B Yy4eOHO-IIO3HABATCIHHOM M
y4eOHO-HUCCIIeIOBATENIbCKON ACATEILHOCTH, OCBOCHHUU IIPaBWJI OE30I1acCHOTO
oOpallleHHsI C BEIeCTBaMH B IMIOBCETHEBHOM KU3HHU.

[Ipu wu3ydyeHHMM XWMHUM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS
BXHOEC 3HAUCHUE ITPHUOOPEIIN TaKue IEIIH, KaK:

— (GOpMHpPOBAHUE HWHTEIUICKTYyaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIHHOMY MPUHATHIO PEIICHHM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIMUMCS YCIOBUSIM KU3HU;

— HampaBJEHHOCTh OOYYEHHs] Ha CHCTEMaTH4YecKoe MpHOOIIEeHUE
00yJaronmxcsi K CaMOCTOSITEIHHOM MO3HABATEILHON NESITENBHOCTH, HAYUYHBIM
MEeTOJaM TO3HaHUs, (QOPMUPYIOIIUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMHH;

—  of0ecriedyeHWe  YCJIOBHH,  CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OoOyJaroIMMHUCs  OMbITa  Pa3HOOOpa3HOW  JEATETbHOCTH, TO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIMI), WMEIOIINX
YHUBEpPCAIBHOE 3HAYEHHUE ISl PA3JIMYHBIX BUJOB ACSATEIbHOCTH;

— QopmupoBanue o00meH (QYHKIIMOHATEHON H €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHUCIE€ YMEHUM OOBICHATH U OLIEHUBATH SIBJICHUS



OKPY’KaloIlero MUpa, UCTOJIb3ysl 3HAHUS M ONBIT, MOJYyYEHHBIE NPU U3YYCHUU
XUMUH, TPUMEHATh HUX MPH PEHICHWH TPoOJjeM B TOBCETHEBHOM KU3HU H
TPYI0BOM JIEATEIIBHOCTH;

— QopmupoBaHue y O0O0ydYarONIUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAHMS IIEHHOCTH XHMHYECKHUX 3HAHUW I BBIPAOOTKH SKOJOTHYECKU
1eJecoo0pa3Horo TMOBEACHHUS B OBITY W TPYJAOBOM JEITEIBHOCTH B IEJISAX
COXPaHEHHS CBOETO 37I0POBbS U OKPY’KAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduis W  HaNpaBJICHHOCTH
JaabHEUIIero o0y4eHus.

OO6miee 4yMcIO 4YacoB, OTBEAEHHBIX ISl M3YYCHHUS XUMHUU Ha YpOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 4acoB
(2 gaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiectBa. duU3nMUecKue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CloXKHBIE BeleCcTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BewiecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHas MOJIEKYJIsIpHas Macca. MaccoBast 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COCIMHEHUU.

KomnuectBo BemectBa. Moub. Monsippas  Macca.  BzanmocBsa3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COCAMHEHUI.

Ou3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKas peakuuss Hu eé
NpPU3HAKA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY/I0H, MpaBuiiaMi paboThl B 1a00OpaTopuu
U npuéMamMu oOpalleHus C J1IabopaTOpHBIM O00OPYIOBaHUEM, H3YYCHHE W
onucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHUYECKHUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBJIeHUE BOCKA, TAsTHUE JIbJIa, paCTUpPaHUE caxapa
B CTYIIKE, KUIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH,
POKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCHCTBUE MeJa C KHUCIOTOM)
SABJICHUM, HAOJIO/ICHWEe W OMHCAHWE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakimii (pas3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOUM KUCIIOTHI C XJIOPUIIOM
Oapus, paznoxenue ruapokcuaa meau (II) mpu HarpeBanuu, B3aMMOIEUCTBHE
xenes3a ¢ pactBopom coiiu meau (I1), uzyuenue criocoOoB pasfeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMApPUBAHUE,  TUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPEHHOW CONM, HAOJIIOJECHUE U
ONMCAHUE PE3YJbTATOB NPOBEICHUS ONbITA, WUIKOCTPUPYIOLIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHNEe MOJIeJIel MOJIEKYJ (IIIApOCTEP>KHEBBIX ).

BaxHelue npeacTraBuTe M HEOPraHUYECKUX BelIEeCTB

Bo3nyx — cmecsh razos. CoctaB Bozayxa. Kucinopoa — aneMeHT u mpoctoe
BemecTBO. HaxoxkneHue kucimoposa B Mpupojie, GU3NUECKHe W XUMHYECCKUE
cBoiictBa (peakuuu ropenwusi). Oxcuapl. [Ipumenenne kuciopoma. CrocoOsl
MOJIy4eHHUsS] KUCIOpoAa B JTa0OpaTOpuM W MPOMBIIUICHHOCTH. KpyroBopot
KHcJIopoa B mpupoze. O30H — ajuIoTpoIHas MOAUGUKAIUS KUCTOPOa.

TernoBoit 3PexT XUMUIECKON peakiii, TePMOXUMHUECKUE YPAaBHECHUSI,
9K30- U DHJIOTEPMUYECKHE peakiuu. TOIUIMBO: Yrojib U METaH. 3arps3HCHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — asmemeHT M mpocrtoe BemiecTBO. HaxokaeHune Bomopona B
npupojse, (GU3MYECKHEe W XUMUYECKHE CBOMCTBA, TMPUMEHEHHE, CIIOCOObI
nosydeHus. Kuciorsl u coiiu.

MousipHbIit 00BEM Ta30B. Pac4E€ThI M0 XUMUYECKUM YPaBHECHUSIM.

Odusnueckne CBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpsl
Hacepimennble 1 HEHaChIIEHHBIE PACTBOPBL. PacTBOPHUMOCTH BELIECTB B BOJE.



MaccoBass 1107 BewlecTBa B pacTBOope. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanusi. Ponb pacTBOpOB B MpPHUPOAE U B KU3HU ueioBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenuit. Oxcuanl. Kimaccudukanms
OKCHUJIOB: coJjieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIE, aM{pOTEepHbIE) H
HecosieoOpaszyromue. Homenknatypa okcuyioB. Du3nueckue W XHUMHUUYECKHE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukanusi OCHOBaHMIA: IIENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHuM. PU3nyecKue U XUMUYECKHE CBOKCTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucior. @uznueckue
U XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTM MetaimioB H. H. bekerosa.
[Tomy4yeHue KUCIIoT.

Comu. Howmenknarypa conedl. ®dusnyeckue W XHUMHUYECKHE CBOMCTBA
conei. [lomyuenue coen.

I'eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSL KUCIOPOAa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHMe, paclo3HABaHWE W HW3YYCHUE CBOMCTB KHUCIOpPOA,
HAOJIIOICHUE  B3aUMOJCHCTBUS  BEHIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUSI W TIpEKpalieHusi TopeHus (1mokapa), O3HAaKOMJICHHE C
oOpasllaMi OKCHJIOB W OIKMCAaHWE HX CBOWCTB, TOJy4YeHHUE, COOUpaHHUe,
pacro3HaBaHWE U H3YyYEHHE CBOWCTB BOJOpOJa (FOpPEHHE), B3aUMOAECHCTBHE
Bogopoza ¢ okcuaoM mMeau (II) (Bo3MOkKHO UCIIOIB30BaHUE BUACOMATEPUATIOB),
HaOroIeHre O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAHHE
OCOOEHHOCTEW pPacTBOpEHHs BEHIECTB C Pa3IMYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOABl C METAUIaMU (HATPUEM U KaJbIIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3IloB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIAcCOB, HAOJIOJCHHE W3MECHECHHUS
OKpAaCKA MHJIMUKATOPOB B pACTBOpPaX KHUCIOT W WIEJIOYEH, HU3YyUYCHUE
B3auMogencTBusl okcuaa meau (II) ¢ pacTBopoMm cepHOIl KHCIIOTHI, KHCIOT C
METAJUIAMU, PEAKLIUN HEUTPAIU3ALNU, [TI0JyYeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajula JpPyrMM W3 pPacTBOpa COJIM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 3aJa4 M0 Teme «BaxHeWlne Kiacchl HEOPTaHUYECKUX
COCIMHEHUI.

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
iemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XHUMH4YeECKasi CBS3b.
OKHuCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKUX 3JeMeHTOB. [loHsTHE O
IpYINax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCHUbI U TUAPOKCHU/IBL.

[Tepnoanueckunt 3akoH. [leproandeckas cucTreMa XUMHYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (OPMBI
[lepnognueckort cucrembl xuMmudeckux osiemMenTtoB JI. WM. Mengeneena.
[Tepuonsl u rpynmnbl. OU3HMYECKUH CMBICH NOPSAKOBOTO HOMEPA, HOMEPOB
MEPUO/IA U TPYIIIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX saep. M3oTombl. DIJIEKTPOHBI.
CrtpoeHue 3MeKTPOHHBIX 000J0UYE€K aTOMOB MEPBbIX 20 XUMUUYECKUX 3JIEMEHTOB



[Tepnonnueckou cucremsl [. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoauueckoit cucreme 1. . Menneneena.
3aKOHOMEPHOCTH WU3MEHEHHUsI pajnyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IpymHIiaM ¥ IEeprUoiaMm.
3nauenne Ilepuonuueckoro 3akoHa u IlepuoanMYeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB U1 pPa3BUTHUS HAyKu U npaktuku. [. 1. MenneneeB —
YUYEHBIN U TPAKIaHUH.

Xumudeckas cBsi3b. KoBajeHTHast (TossipHass M HEMOJIApHAs) CBS3b.
DJIEKTPOOTPHULIATEIILHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE — PEAKIIUU.
IIpoueccrl OKUCIIEHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCHepuMeHm

U3y4eHHe 0Opa3IloB BEIIECTB METAUIOB M HEMETAJNIOB, B3aWMO/ICHCTBUE
TUJIPOKCHIA IIMHKA C PACTBOPAMHU KHCJIOT U IIEJIIOYEH, NMPOBEIAEHHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUHI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mesxcnpeomemmnunie ceasu

Peanuzanysi MEXNpeAMETHBIX CBSI3€H MPU M3YUYCHUU XHMMHHU B 8 KJlacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
IIOHATUM, TAaK W IIOHATUH, SBJSIIOIIUXCA CHUCTEMHBIMHM JUISI OTAECJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHATHS: Hay4dHbIH (aKT, THUIOTE3a,
TEOpHs, 3aKOH, aHaJdu3, CHUHTE3, KiIaccuUKaIsi, IepUOIUIHOCTD,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJISTUPOBaHNE, U3MEPEHNE, MOJICNb, SIBJICHUE.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIHI,
W30TOIIbI, PAJWOAKTUBHOCTb, MOJIEKYJIA, JJECKTPUYECKUU 3apsll, BEUIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHE BEIeCTBa, Ta3, (U3MYECKHUE BEIMYHHBI,
€JIMHUIIBI U3MEPEHMs, KOCMOC, TIJIaHeThl, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOJIBI,
IOJIE3HBIE UCKOITAEMBIE, TOTIIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XAMUYECKUX DJIEMEHTOB TEPBBIX TPEX MNEPUOJOB, KAIMSA, KaJdblUsid W HX
COCIMHCHUH B COOTBETCTBHM C IOJIO)KEHHUEM 3JIeMEHTOB B Ilepuonmueckoi
CHCTEME U CTPOECHHEM MX aTOMOB.

CtpoeHue BellecTBa: BUIbI XUMUYECKON CBSI3U. THIBI KPUCTAUTMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT TUMA KPUCTAINIMYECKON PEIIETKH
U BUJIa XUMHYECKOU CBS3H.

Knaccudukanus ©  HOMEHKJIATypa  HEOPTraHMYECKUX  BEIICCTB.
XUMHUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KjaccaMm
HEOPTaHWYECKUX COCIMHECHUMN, TCHETUYECKasl CBSI3b HCOPraHMYECKUX BEILIECTB.

Kimaccupukanuss XMMUYECKUX PEAKIUA MO Pa3IHYHBIM HpH3HAKaM (I10
YHUCITYy M COCTaBYy yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
M0 M3MEHCHUIO CTCICHEH OKHUCJICHMS XHUMMYECKMX JJIEMEHTOB, IO
o0paTUMOCTH, TIO YYacCTHIO KaTalau3aropa). JK30- H DJHIOTEPMHUYECCKUE
pEaKLHH, TEPMOXUMHUUECKUE YPABHEHUS.

[lonsite o ckopoctu xuMudeckoi peakiuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKMX peakuusix. IloHsiTHE O TOMOIE€HHBIX U



reTeporeHHbplX peaknusax. llonstue o karamuze. lloHsAiTHE O XMMHUYECKOM
paBHOBecUU. PaKTOPBI, BIMSIIOIINE HA CKOPOCTh XUMHUYECKOW peakuuu |
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEIILHBIE  PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBbHOM  peakuuu. CocTaBieHUE  ypaBHEHHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HEANEKTpOoIuThl. KaTnoHbl, aHMOHBI. MexXaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMUYECKOU CBs3U. CteneHp nuccounanuu. CUibHbBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHA HOHHOTO
oOMeHa, TIOJIHBIE U COKpalléHHbIE MOHHBbIC ypaBHEeHMs peakuuii. CBoiicTBa
KHUCIJIOT, OCHOBaHUN M COJICH B CBETE MPEJCTaBICHUN 00 AIEKTPOIUTUYECKOMN
nucconuanvu. KauectBeHHbIE peakin Ha HOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiiMasa), CJIOKHBIX BEIIECTB
(xyopuga HaTpusi), HUCCIEAOBAaHHE 3aBUCHUMOCTH CKOPOCTU XUMHUYECKOM
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMPOLECCA TUCCOLUUAIMU KHUCIIOT,
IesIo4ei u coseit (B0O3MOKHO HCIIOIB30BaHNE BUIEO MATEPUAIIOB), IPOBEICHUE
OTIBITOB, WJUTIOCTPUPYIONIUX MPU3HAKA MPOTEKAHUS PEAKIUd MOHHOTO OOMEeHa
(oOpazoBanue ocajika, BBIJICJICHHE Ta3a, oOpa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHA
(ropenue, peakuuu pa3JIokKeHus, COCTMHEHUS ), pacro3HaBaHHe
HEOPraHMYECKUX BEHIECTB C IMOMOIIBIO KAYeCTBEHHBIX PEAaKIMi Ha HOHBI,
pELIEHNE PKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTannsl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTeneHn okucienus. CTpoeHue u (GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWUMHUYECKHE CBOWCTBA Ha NPUMEpE XJiopa
(B3auMoAeiCcTBHE C METAJJIaMH, HEMETaulaMH, LIeJIo4aMu). XJIIOPOBOIAOPO.
CosiHasg KUCIIOTa, XMMAYECKUE CBOMCTBA, MOJyUYeHUE, MpUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOJA Ha OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
HaXO0XJICHUE B MIPUPOJIE.

O6mrast  xapaktepuctuka odneMeHToB  VIA-rpynmbl.  OcobGeHHOCTH
CTpPOEHHUS aTOMOB, XapaKTEepHbIE CTENeHN OKUcIeHus. CTpoeHue U pU3nIeCcKue
CBOWCTBAa MPOCTBIX BEHIECTB — KHUCIOpPOAAa H  Cepbl. AJUIOTPOMHBIC
MoAuUKAIMK KUCTIOPOIa B cepbl. XUMUYECKHE CBOWCTBa cepbl. CepoBOIOPOI,
cTpoeHue, (GU3MYECKHe W XHUMHYEeCKue CBoiicTBa. OKCHIBI CEepbl Kak
MPEACTABUTENM KUCIOTHBIX OKcHioB. CepHasi Kuciora, (Qu3nyeckue u
XUMUYECKHE CBOMCTBa (OOIIME Kak TPENCTABUTENs Kiacca KHUCIOT U
cnenupuyueckre). XMMUYECKUE PEAKIUH, JISKAIIHE B OCHOBE MMPOMBIIIIICHHOTO
croco0a TMOMy4YeHus: CepHOiM KHUCIOTHL. [Ipumenenne cepHort kuciotbl. Comnm
CCPHOI KHCIIOTBI, KA9ECTBEHHAs] Peakuys Ha Cynbdar-noH. HaxoxaeHue cepel
1 e€ COeAUHEHUN B mpHUpoae. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl
COEMHEHUAMU Cepbl (KUCIOTHBIE IO, 3arpsA3HEHUE BO3/lyXa U BOJOEMOB),
CHOCOOBI €r0 MPEJOTBPALLEHUS.

OObmas xapakTepucTuka 3eMeHToB VA-rpynibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEeHUsA. A30T, pacnpoCTPaHEHHE B



npupoje, huzndeckue U Xumudeckue cBoiicta. KpyroBopot azora B npupoze.
AMMHaK, ero pU3nYecKue U XMMHUECKUE CBOMCTBA, MOJIyYeHUE U TPUMEHEHHE.
Conn amMMoHUS, UX (UBHMYECKHE W XUMUYECKHE CBOWMCTBA, NpPUMEHEHHE.
KauectBeHHast peakiivsi Ha UOHbI aMMOHUS. A30THasl KHCIIOTa, €€ MOJTy4YeHuE,
du3nueckue M XUMUYECKHE CBOMCTBa (00IMe Kak MpeICTaBUTENs Kiacca
KUCIOT W crneuuduyeckue). VMcnonb3oBaHue HUTPATOB W COJIe aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JT0XKIH, 3arpsiI3HEHNE BO3/yXa, MOYBBI
u BojoéMoB). docdop, amnorponubie Mogudukanuu docdopa, puzndeckue u
xumudeckue cBoiictBa. Oxcun ¢ocdopa (V) u  dochopHas Kuciora,
du3nyueckue U XMMUYECKUEe CBOMCTBA, norydeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUI.

O6mass  xapaktepuctuka oanemMeHToB [VA-rpynmnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepPHbIE CTENEHU OKHUCICHHS. YTIEpOl, aJUIOTPOITHbIE
MOJU(PUKALIUUA, PACTIPOCTPAHCHHE B TPHUPOJAE, (PU3MYECKHEe U XUMUUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriepona B npupoae. Okcuipl yriaepoja,
uX (QU3NYECKHEe U XUMUYECKHE CBOMCTBA, JCHCTBUE HA >KUBBIE OPTaHU3MBI,
MOJIYYCHHE U NMPUMEHEHHE. DKOJIOTUUYECKUE TTPOOJIEMbI, CBI3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rio0ambHOTO MOTEIUICHUS KIMMAaTa, MAapHUKOBBIN
abdext. YronpHas kuciora u €€ CcoiaM, UX (U3UMYECKHE M XUMHUYECKUE
CBOMCTBa, MOJy4YyeHHE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHAT-
noHbl. Mcronbp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIILICHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavasibHbIe TIOHATHST OO0 OpPraHUYECKUX BEHIECTBAX Kak o
COCIMHEHUSIX yTiiepojaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCyCcHasi KucioTa). [lpupoaHple HWCTOYHHUKU  YrIEBOAOPOAOB  (yroib,
IPUPOAHBIN Ta3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJb B OBITY
U TpOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojax — U UX POJIM B KU3HU 4eloBeKa. MaTepuaibHOe eIUHCTBO
OpPraHUYECKUX ¥ HEOPTaHUYECKUX COCTUHECHHM.

Kpemunii, ero ¢usmyeckue M XUMHUYECKHE CBOWCTBA, MOJYyYCHHE W
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOmme mnpeacraBieHus 00
okcuze kpemuus (IV) u kpemuueBoii kuciore. CHUIMKAThI, UX UCIIOJIb30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHeire cTponTebHbIe MaTepHAIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. [IpodiemMbr 6€30macHOTO UCTOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

M3ydeHue O0Opa3IOB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHOM
KHCJIOTBI, TPOBEICHUE KAYECTBEHHBIX PEaKIIMd Ha XJIOPUI-HOHBI U HAOJI0IeHNE
MIPU3HAKOB UX MPOTEKAHMUS, OIBITHI, OTPAKAIONIINE (PU3NUECKHE U XUMHUYECCKUE
CBOWCTBA TQJIOTCHOB M WX COCIUHCHWA (BO3MOXKHO HCIOJB30BaHUE
BUICOMATEPUATIOB), O3HAKOMJIEHHE C 00pas3lamMu XJIOPUIOB (TaJOTCHUIIOB),
O3HAKOMJIEHHE C oOOpa3lamMu cepbl W €€ COCIUHCHUSIMH (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HAONIOJCHUE TMpollecca OOyTrIIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTHI, TMPOBEIACHUE
KaueCTBEHHOW peakiuu Ha CcynbhaT-uoH W HaOMIOeHWe TMpu3HaKa e¢
MIPOTEKAHUsI, 03HAKOMJICHHE C (PU3NYECKUMH CBOMCTBaMHU a30Ta, (hochopa u ux
COeNMMHEHM (BO3MOXKHO WCITOJIb30BAaHUE BHJIEOMATEPHAIOB), 0Opasiamu
a30THBIX ¥ (POCPOPHBIX yIOOPEHUIA, TIOyIeHHE, COONpaHne, paclio3HaBaHUE U
M3y4eHUE CBOWCTB aMMMAaKa, INPOBEICHHWE KAYECTBEHHBIX DPEAKIMA HA HOH



aMMoHMs W ¢docdaT-uoH W HU3yYCHHUE TIPU3HAKOB MX MPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YYEHHE MOJCICH KPUCTALIHYECKUX
pemérok anMaza, rpaduta, d¢yepeHa, O03HAKOMJIEHHE C IPOIECCOM
a7IcOpOLIMKM PACTBOPEHHBIX BEIICCTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IpPOTHBOTA3a, MOJIydeHHe, cOOMpaHHUe, paclo3HaBaHWE W HM3y4YCHHUE CBOMCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKlIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M HW3YyYECHHUE TPU3HAKOB HUX IMPOTECKAHMS, O3HAKOMJICHHE C
NPOAYKIMENH CHUIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BakHele HEeMeTaJUIbl U UX COCTUHEHUSI.

MeTajuibl 4 UX COCAMHEHMSI

OO6miass XapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METaUIOB Ha
OCHOBaHMU X MOJIO)KECHUS B [IleproIM4eckor CUCTEME XUMUUECKUX SJIEMEHTOB
. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHHe MeTajuioB. MeTtajuinueckas
CBSI3b M METAJUIMYECKasd KPUCTALIMYECKAS PEHIETKA. DIECKTPOXUMUYECKUN Pl
HAaNpsDKEHUM MeTauioB. DU3MYECKME M XMUMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TONydeHUsS MeTauioB. [loHATHE O KOpPpO3uWH METaJlIOB,
OCHOBHBIE CITOCOOBI 3aIUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
JTIOPAIIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[llemounble  MeTauibl: MoJio)keHWe B lleproamueckor  cucreme
XAMUYECKUX 3JieMeHTOB [[. 1. MeHnaeneeBa, CTpOEHUE NX aTOMOB, HaXOXKJICHUE
B mpupojie. Pusndeckue W XMUMHUYECKHE CBOMCTBA (HAa NpUMEpPE HATPUS H
kamust). Okcuapl M THAPOKCHABI HATpUSA W Kajaus. [IpuMmeHeHHe IeI0OYHbIX
METAJIJIOB U UX COCIMHCHUU.

[[lemoyHO3EMENBHBIE METAJUIBI MAarHuii W KAJIbLHHK: TIOJIO)KCHUE B
[lepuomnueckont cucreme xumuueckux isnemeHtoB JI. WM. Mengeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXAEHHE B mpupoge. Puzmyueckne M XUMHUYECKUE
CBOWMCTBA MarHus W Kanbliusa. BaxkHelmume coeguHeHUsS Kaiablius (OKCHI,
TUAPOKCU/I, COJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuoanueckodl cucTeMe XMMUYECKHUX
snemeHToB J[. U. MenneneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOWMCTBA amtOMUHUS. AMGMOTEpHBIE CBOWCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nmonmoxenue B [leppoanyeckon CUCTEME XUMAYECKUX AJIEMEHTOB
J. 1. MenzneneeBa, CTpoeHUE aToma, HaXOXKJEHUE B npupoje. Pusnyeckue u
XUMHUYECKHEe CBOMCTBA xene3a. Okcuapl, ruipokcuabl u comm xkeneza (1) m
xenesa (III), ux cocta, CBOMCTBA U MOJTyUYEHHE.

Xumuyeckuii IKCnepumMeHm:

O03HAKOMJICHHE ¢ oOpaslaM{d METaJNIOB M CIIaBOB, MX (DHU3HYCCKHUMHU
CBOWMCTBAaMHU, HW3YyUYECHHE pE3YJbTATOB KOPPO3UHU METALUIOB  (BO3MOXKHO
HCIIOJb30BaHNE BHACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHIA
KaJblIUsl W HATPHUSl C BOJOM (BO3MOXXKHO HCIIOJIb30BAaHUE BHACOMATEPHUAIIOB),
HCCJIEIOBAaHUE CBOMCTB KECTKOW BOJIBI, IMPOIECCa TOPEHHUS JKEJe3a B KUCIOPOIE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), TMPU3HAKOB IPOTEKAHUS
KaYE€CTBEHHBIX PEAKIM HA HOHBI: MarHus, Kajablus, aJJFOMAHUSA, [IMHKA, KeJe3a
(I1) u xeneza (III), memu (II), HabOmromEeHWE W ONHMCAHHUE MPOIIECCOB
OKpalllMBaHMWsl TUIAMEHM HWOHAMHU HaTpUs, Kaius M KajdblMs (BO3MOXKHO
HCIIOJB30BAaHNE BHUICOMATEPHAIOB), HCCIeAOBaHHEC aM(OTEPHBIX CBOMCTB
TUIPOKCUAA AJTFOMUHMUS U THAPOKCUJA LIMHKA, PEUICHHE JKCHEPUMEHTAIbHBIX
3aj71a4 1o TeMe «BaxxHenIe MeTauibl U UX COCIUHEHUS.

XuMUA ¥ OKpY:KaLIas cpeaa



BemectBa n maTepualibl B MOBCEIHEBHOM KU3HU 4esoBeka. bezonmacHoe
UCIIOJIb30BAaHUE BEILIECTB U XUMUUYECKUX peakiuil B ObiTy. [lepBas moMornis npu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMHUYECKOE 3arpsA3HEHUE OKPYKaoIlIel cpebl (mpeaeinbHas JOmyCcTUMast
KOHIleHTpalusi BemectB, pgaiee — I[IJIK). Pomp xumMum B penieHuun
AKOJIOTUYECKUX TIPOOIIEM.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB MaTepHaNIOB (CTEKIIO, CIIJIABbl METAJIOB, TIOJIMMEPHBIE
MaTepualbl).

Mescnpeomemmunie cea3u

Peanuzanus MeXnpeIMeTHBIX CBSI3€H MPU U3YYEHUH XUMHHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATUN, SBIAIOIMIMXCA CHUCTEMHBIMU IS OT/AEJIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIE TIOHITHS: HAYYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CHUHTE3, KiIacCU(PUKALUs, NEPUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHHE, MapHUKOBBII
3¢ deKT, TEXHOIOTHS, MaTCPHAIHI.

®dusuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMBI, PaJUOAKTUBHOCTb, MOJIEKYJa, SJICKTPUUYECKUN 3apsij], MPOBOJHUKH,
MOJIYIPOBOJTHUKH, JUDIEKTPUKH, (HOTOIIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHO€  COCTOSIHME  BEIleCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJUIMYECKasi peméTka, CIUIaBbl, (QU3UYECKUE BEJIUYUHBI, €IUHHUIIBI
U3MEpPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocuntes, npixanue, 6uocdepa, sKocucTremMa, MUHEPATbHbBIE
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIECTBA.

['eorpadusi: atmocdepa, ruapocdhepa, MHHEpaNbl, TOPHBIE TOPOJIBI,
I0JIC3HBIC HCKOIIaeMble, TOTUIUBO, BOJHbBIC pecypcehl.



ININIAHUPYEMBIE PE3YJIBbTATBI OCBOEHMUMS ITPOI'PAMMDBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XO€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHON  JEATENIBHOCTH B COOTBETCTBHM C  TPaJAWLHMOHHBIMU
POCCUHCKUMH COLUUOKYJIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH ILICHHOCTSIMU,
OPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMH MOBEICHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIUN 00YyHarOITUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CHUCTEMOM TIO3UTUBHBIX LEHHOCTHBIX OPUEHTAUUA U
pacIIMpEHnE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

HEHHOCTHOIO  OTHOIIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIWIO0, MOHUMAaHUsl 3HAYCHUS XUMHYECKOMN
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBhIX JOCTIDKEHHSIX M OTKPBITHSIX MHPOBOH H
OTCUECTBCHHOM XUMHUHU, 3aMHTEPECOBAHHOCTM B HAy4YHBIX 3HAHMUIX 00
yCTPOMCTBE MUpPa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS. O COLMAIBHBIX HOPMAax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOLIEHWI B  KOJUIEKTUBE, KOMMYHHKAaTHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJE3HOM, y4eOHOUCCIIEeN0BAaTEILCKOM, TBOPUYECKON U JIPYTUX
BUJIAX JICSITEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIEATEITLHOCTH
IIPY BBITIOJIHEHUN YYEOHBIX, TTO3HABATEIBHBIX 33/1a4, BHIMOTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHMUM  Y4YEOHBIX  TIPOEKTOB,  CTPEeMJIEHUS K
B3aMMOIIOHMMAHWI0O ¥  B3aWUMOINOMOIIM B  Mpolecce dTOM  ydueOHOM
NEATEIIbHOCTH, TOTOBHOCTU OILIEHUBATh CBOE MOBEICHHUE W TOCTYIKH CBOMX
TOBApUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJICACTBUU IMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEJCTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3IX YEIOBEKa C
MIPUPOJHOM CPEJIOW, O POJIM XMMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;

M03HAaBaTeJIbHbIE MOTHBBI, HAMPABJICHHbIE HA MOJYYEHHUE HOBBIX 3HAHUU
M0 XUMHUHU, HEOOXOAMMBIC I OOBSCHEHUS HAOIIOMAEMBIX IMPOIECCOB U
SIBJICHHM, TMO3HABATEIbHOW, MH(POPMAIIMOHHON M YUTATEIHCKON KYJIbTYPHI, B
TOM YHCJIE HABBIKOB CaMOCTOATEIBbHON pa0OThl € Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMU  TE€XHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, TMPOEKTHOM U  MCCIEI0BATEIHCKON
NeSTeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH U YPOBHS O0Y4YEHUS B
JlaJdbHEHIIIEeM;

4) hopMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOULIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM HA 3JI0POBBIN 00pa3 >KU3HU, OCO3HAHWE MOCJIEACTBUI U
HETIPUSITHE BPEIHBIX TPHUBBIUEK (YMOTPEOJEHUS aJIKOTOJIsI, HApPKOTHKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIFOJCHUS TpaBuid  O€30MaCHOCTH  TpHU
oOpanieHn ¢ XMMUYECKUMH BEIIECTBAMU B OBITY M peajbHOM JKU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K MPAKTUYECKOMY HM3y4eHMIO npodeccuil U TpyAa pa3iudHOro
poJia, YBaKEHUE K TPYIly U pe3yJbTaTaM TPYAOBOH JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUU MO XMMHUHU, OCO3HAHHBIN BBHIOOD
UHAVMBUIYAIbHON  TPaeKTOpUM TNPOJOJDKEHUsT 00pa3oBaHUsl C  Y4YETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTeH, ycnemHol NpodecCuOHaTbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHM, TOTOBHOCTb aJalTUPOBAThCA B MpodecCHuOHATBHOM
cpene;

6) 3K0JIOTrNYeCKOro BOCTIMTAHUS

AKOJIOTUYECKU IEJIeCO00pa3HOE OTHOIIEHHWE K TMPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIlIeCTBOBaHUS, TIOHUMAHUE IIEHHOCTHU 3JJ0POBOTO
u Oe3omacHoro obpasza KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3HUeCKOMY U TMCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOJICHUS
npaBuil OE€30MaCHOTO TMOBEJIEHUS TpH paboTe ¢ BElIeCTBaMHU, a TakkKe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, 15
pelIeHUsT 3aJlay, CBSI3aHHBIX C OKPYXKAIOWIeW MPUPOTHON Cpemout, s
MOBBIIICHUS YPOBHSA DKOJIOTMYECKOW KyJIbTYpPhl, OCO3HAHHUS TJ100aIbHOTO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICHHUs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTUUECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM
B MTO3HABATENIbHON, KOMMYHUKATUBHOU U COIIMAIBHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pe3yJdbTAaTOB BBIICISIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBIE TOHATUS (3aKOH, TEOpHs,
OPUHIMI, TUIOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT H JApYyroe.),
KOTOpBIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TMpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHUM M3 HJTHX TMPEAMETOB  (POPMHUPOBATH
IPEICTAaBIICHHE O IEJIOCTHOW HAy4YHOW KapTUHE MHpa, WM YHUBEpPCAJIbHBIC
yueOHbIe NEeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpble oOecneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOU JEATEeILHOCTH.

Ilo3naBaTesibHBbIE YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUS

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUS HCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBINUICHUS MPU OCBOCHUU
3HAHWI: PACKPHIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACIATh UX XapaKTEPHbIE
MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMU TOHITHSIMU), UCIIOJIb30BATh
MOHATHUS JUTsl OOBSCHEHUS OTACIBHBIX (DaKTOB M SIBJICHHUH, BRIOUPATh OCHOBAHUS
U KPUTEPUHM 7Sl KIacCU(UKAIMU XUMHUYECKUX BEIIECTB U XUMHUYECKUX
peaKkinii, yCTaHABIMBATh MPUYMHHO-CIICJACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3Y4YEHUS, CTPOUTH JIOTUYECKUE DPACCYXKICHUS (MHIYKTUBHBIC, NCTyKTHUBHBIC,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

YMEHUE TPHUMEHSITh B TPOIECCe TMO3HAHUS TOHATHS (MIPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMbIE B
XUMUH, TpeoOpa3oBbIBATh IMHUPOKO TMPUMEHSEMbIE B XHMHH MOJICIbHBIC
MPEICTABJICHUS] — XUMUUYECKHI 3HaK (CHMBOJI DJIEMEHTA), XUMHu4ueckas hopmyia
1 ypaBHEHHWE XMMHUUYECKOU PEaKIMU — MPHU PEHICHUN y4eOHO-TI03HABATEIhHBIX
3amady, ¢ y4€TOM OTUX MOJCIBHBIX  TPEJICTABICHUNW  BBIABISITH U
XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M XMMHYECKUX PEAKIUW, BBISABIATH  OOIIHUE
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJCTBEHHBIE CBSI3M W IPOTUBOPEYHS B
M3Y4YaeMBbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

YMEHHE UCIOJIb30BATh MOCTABJIECHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TAaKXKe€ B KayeCTBE OCHOBBI JUIsi (DOPMUPOBAHMS TUIOTE3bI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npuOOpeTeHHe OMNbITa MO IUIAHUPOBAHUIO, OPTraHU3AIMKU U MPOBEICHUIO
YUYEHMUYECKUX DSKCIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM Mpolecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €0 Pe3yabTaT, POPMYIHPOBATH 000OIICHUS
Y BBIBOJBI IO pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIENOBaHUs, COCTABIATh
OTYET O MIPOJICIIAHHON paboTe.

Pabora c naopmanmueii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHUPOBATH HHPOPMAIIUIO
pa3NUYHBIX BUAOB U (GOpM TMPEACTABJICHHS, IMOJIYy4aeMyl0 U3 Pa3HBIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHbIE TMMOCOOMs, pecypchl VHTepHera), KpPUTHYECKH OIEHUBATH
IPOTUBOPEUMBYIO U HEAOCTOBEPHYIO HH(POPMAIHIO;

yMEHHUE MPUMEHSTh Pa3IN4HbIe METOJIbI U 3aIMPOCHI MPU TOUCKE U 0TOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JJISl BBITIOJIHEHUS
y4eOHBIX U MMO3HABATEJIbHBIX 33J1a4 OMPEACIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTH HCIOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYpOH aKTUBHOTO MCIOJb30BaHUS PA3JIUYHBIX IMOHCKOBBIX
CHUCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTUMAJBHYIO (OpPMY TMpEeACTaBICHUS
uH(pOpPMAIIUU U WUTIOCTPUPOBATH pEIIacMble 3aJa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmamu rpaduki ¥ UX KOMOUHAIUSIMU;

YMEHHME HCIIOJIb30BaTh M aHAJIM3UpPOBaTh B Mpolecce ydyeOHOU u
UCCJIEI0BATEIBCKON JEATEIIbHOCTH uHdopMaIuio 0 BIIMSIHUU
IPOMBIIUIEHHOCTH, CEJIbCKOIO XO3SIIICTBA M TPAHCIOPTAa HA COCTOSIHHE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe N1eHCTBUS:

yMEHUSl 3a7laBaTh BOMPOCHI (B Xoje auanora u (W) JUCKYCCHH) TIO
CyLIECTBY 00CyXkaaeMoil Tembl, (OPMYJIHPOBaTb CBOU  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIMIOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATh [OJYYECHHBIE PpE3yJibTaThl IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTAaX; Je€JaTh IPE3CHTAIUIO
pPE3yIbTAaTOB  BBITIOJIHEHUS XMMHYECKOTO OKCIIEPUMEHTa (J1abopaTOpHOTO
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIECTB, YUEOHOTO
MPOEKTA);

YMEHHsSI y4eOHOrO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABAaTEIbHOW M  HCCIIEIOBATEIIbCKON  JIEATEIbHOCTH IPU  PELICHUH
BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE ydé€ra OOIIMX MHTEPECOB U COIJIACOBAHUS
no3unuii  (0OCyXneHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IIITYPMBD»,
KOOPJHMHALIMSL COBMECTHBIX JCHCTBUM, OMNPEIEICHUE KPUTEPUEB IO OLICHKE
KauecTBa BBIMIOJIHEHHOW PabOTHI U IpyTHe).

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOATENIbHO OMPEAEIISITh LEU ACSTEIbHOCTH, INIAHUPOBATD,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U MPHU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTD, BBIOMpaTh Hanbosee 3((HeKTUBHBIE CITOCOOBI PEIIeHUs Y4eOHbIX
Y T03HABATEJIbHBIX 3a]a4, CAMOCTOSTEIbHO COCTaBIIATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIM AJITOPUTM ACHUCTBUM NPU BBINOJHEHUM 33aJaHUM C Y4ETOM



MOJTyYeHHUsI HOBBIX 3HAHUU 00 M3ydaeMbIX 00BEKTaX — BEIIECTBaX U PEaKIIUX,
OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pe3ysibTaTa 3asBJICHHOMN 1I€JIM, YMEHUE
WCIIOJIb30BaTh W aHAJW3UPOBATh KOHTEKCTHI, NpejiaracMbple B YCJIOBHUU
3aJIaHUMN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMs, YCTAaHOBJIEHHOIO JaHHOM (denepanbHOl pabodeil MmporpaMmon,
BBIJICJISIIOT: OCBOCHHBIE O0YYaIOIIUMHUCS HAay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBUl, creuuduyeckue Ui TpeAMETHOH 001acTH  «XHUMHS», BHUIBI
JNEATEIBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEPIpETalNH,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSIX.

K koniy oOydeHus B 8 kJiacce IpeaMeTHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTpaXKaTh C(POPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHH:

e PacKpbIBAaTh CMBICJI OCHOBHBIX XMMHUUYECKUX MOHATUI: aTOM, MOJICKYJIa,
XAMUYECKUHN 3JIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECHh
(oIHOpOIHAS ¥ HEOJITHOPOJIHAS ), BaJIGHTHOCTh, OTHOCUTEIIbHAS aTOMHAas
U MOJIEKYJIApHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas J0Jd XHUMHUYECKOTO JJIEMEHTA B COEIWHEHUH,
MOJISIPHBIN 00BEM, OKCH/I, KHUCJIOTA, OCHOBAaHME, COJIb,
3JIEKTPOOTPUIIATEIIBHOCTh, CTEIIEHb OKUCJICHUS, XUMHUYECKasi pPeaKiiusl,
KJaccuuKaIys peakiuii: peakiiuu COeIUHEHUsI, PeaKIIUU Pa3JIOKEHHUS,
peaKkIuy 3aMeIIeHUs], PEaKIuu OOMEHa, 3K30- M JHJIOTEPMHUYECKHE
peakIuu, TEIIoBor 3(pdeKT peakiuu, Sapo aToMa, JICKTPOHHBIM CIIOi
aToMa, aToMHas oOpOuTalb, paJAUYC arToMa, XHUMHYECKas CBS3b,
MOJISipHAsl U HEMOJIApHAas KOBaJICHTHAs CBsA3b, MOHHAs CBSA3b, HOH,
KaTUOH, aHWOH, pPacTBOp, MaccoBas Jo0Jis BellecTBa (MPOIEHTHAs
KOHIICHTPAIIUS) B PACTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX TIOHATHH U
MPUMEHSATH 3TU TTOHSITHS MMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUI;

e HCIOJIF30BaTh XHWMHYECKYIO CHMBOJIMKY JJII COCTaBJICHHS (HOpMYyIl
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e OMNpEIENATh BAJCHTHOCTh aTOMOB  DJJIEMEHTOB B  OMHApHBIX
COCAMHEHUSX, CTEMeHb OKHUCJICHUS DJIEMEHTOB B  OWHApHBIX
COCIMHCHUAX, TPUHAJIC)KHOCTh BEIIECTB K OMPEICIEHHOMY KJaccy
coeMHEHUH 1o GopMysiaM, BUJ XUMHYECKOH CBSI3M (KOBAJICHTHAs W
MOHHAs) B HECOPTaHUYECKUX COCTUHCHUSX;

e packpsiBaTh cMbIci [lepmommueckoro 3akona JI. M. Menneneesa:
JI€MOHCTPUPOBATH MMOHUMAHHUE MEPUOIUYECKON 3aBUCHMOCTH CBOMCTB
XAMHUYECKHUX AJIEMEHTOB OT MX MOJOKEHUS B [leproanueckon cucteme,
3aKOHOB COXPAHEHMSI MACCHI BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHa ABOTrajipo;

e ONKCHIBATh U XapakTepu3oBaTh TabmM4Hyr0 ¢dopmy Ilepuoamueckoit
CHCTEMbl XMMHUYECKHUX DJJIEMEHTOB: pa3jiiyaTh TOHSATUS «IJIaBHas
noarpymnma (A-rpynmna)» u «nobdounas noarpynna (b-rpymnma)y», mabie
1 OOJIBIINE MEPHOJIbI, COOTHOCHTh 0003HAYCHHUSI, KOTOPhIE UMCIOTCS B
tabiuie «llepuogmyeckas cucrema XuMUYecKux siemeHToB JI. .
MenpeneeBa» C YUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsja  sAapa, oOIiee dYHcio
AIEKTPOHOB U pacHpeAeieHUue UX M0 JIEKTPOHHBIM CIIOSIM);



K

KJIacCUu(PUIMPOBATh ~ XUMUYECKHE  DJIEMEHThI,  HEOpraHu4ecKue
BEIIECTBA, XUMUYECKUE PEaKINH (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3NMYHBIX  KJIaccoB,  MOATBEPXKJash  ONHUCAHUE  IPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINIA;
IPOrHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCHUMOCTH OT HX
KaueCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XWUMUYECKHUX
IPEeBpPAILCHUN B PA3IMYHBIX YCIOBUSX;

BBIUKCIIATh OTHOCUTENIbHYIO MOJICKYJSIPDHYI0O U MOJISIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMMHYECKOTO »3JieMeHTa 1o (opmyle
COCIMHEHHMS, MAacCCOBYIO [IOJII0 BEIlIeCTBA B PacTBOpPE, MPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

IPUMEHSTh OCHOBHBIE OIEpPAllMd MBICIUTEILHON JIEATebHOCTH —
aHalM3 W CHHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMAaTU3aIHIO,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3eUd — IS
U3YYCHHUS] CBOWCTB BEIIECTB M XUMHYECKUX DPEaKIUl, €CTeCTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHE, U3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIN );

clieloBaTh MpaBUJiaM  TIOJIb30BAaHUS XMMHUYECKOM MOcyaod U
nabopaTOpHbIM 000PYJIOBAaHMEM, a TaKXKe MpaBWIaM OOpallleHUs C
BEIIECTBAMU B COOTBETCTBHU C HWHCTPYKIUSMH I10 BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB €  OIPEOCIEHHOM MAacCOBOM JIOJEH PaCTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATH U MPOBOJUTH XUMUUYECKHUE DKCIIEPUMEHTHI 110
pacmo3HaBaHWIO PACTBOPOB IMIEJIOYEH U  KHCIOT C TOMOIIBIO
WHIUKATOPOB (JJaKMycC, (peHoNIPTaienH, METUIIOPAHXK U IpyTHe).

KOHIly oOyueHus B 9 KJiacce TpeJMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD y 00YIAIOIIMXCS YMEHHIL:

PAcCKpBhIBAaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATUNA: XUMHUYECKHIM
AJEMEHT, aTOM, MOJIEKyJa, WUOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJI0’KHO€ BEIIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, CTEIIECHb
OKHCJICHHS, XMMHYECKas peakius, XUMUYECKash CBSI3b, TEIJIOBOM
3 dekT peaknuu, MOJb, MOJSPHBIH 00BEM, PacTBOp, DJICKTPOJIHUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIUTHYECKAST TUCCOUUALINS, PEAKIIUU MOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKITUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCICHHE U  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUYECKass CBsI3b (KOBAJICHTHAS,
WOHHAsl, METAJUIMYECKasi), KpUCTAUIMYECKasi peIIETKa, KOPpO3Hs
METAJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW pEeaKUuu, MPeaeTbHO
nonycrtumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHITUH U
MPUMEHSTDH ITU TIOHSITHS TPU ONMUCAHUU BEIIECTB U UX MPEBPAICHU;
WCIIOJIh30BaTh XUMHUYECKYI0) CHMBOJIMKY I COCTaBJICHHS (Qopmyl
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONpENENSITh BAJEHTHOCTh W CTEMNEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX PAa3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIACCy COCIWHEHUW To (opmysam, BHI
XUMUYECKON CBsI3U (KOBAJIGHTHAsl, HWOHHAsA, METaUIMuecKas) B



HEOPTaHWYECKUX COCIUHCHHMSX, 3apsi]l HOHA 110 XUMHUYECKOU opMmyIie,
XapakTep Cpelbl B BOAHBIX PacTBOPAaX HEOPTaHUYECKUX COCIUHECHUH,
TUN KPUCTAIUIMYECKOU PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath cMbica Ilepuommyeckoro 3akona JI. M. MennaeneeBa u
JEMOHCTPUPOBATh €r0 MNOHUMAHHUE: OIMCHIBATh W XapaKTEPHU30BaTh
TabauuyHyro Gopmy [leproauueckoit CHCTEMbl XUMHUYECKHUX JIEMEHTOB:
paznyuaTh MOHATUS «TJIaBHas moArpynmna (A-rpynmna)» u «moOodHas
noarpynna (b-rpynma)», Maneie ¥ OOJbIIHME TEPHOMABI, COOTHOCUTH
0003HaYEHUs, KOTOpPhIE HMEIOTCS B IEPUOJUYECKON TabmuIEe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOCHUS AaTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB M 3apsi sjapa, OOIIee YHUCIO DJIECKTPOHOB U
pacripesiefieHde HX I10 JJICKTPOHHBIM CJI0SIM), OOBSICHSATH OOIIUe
3aKOHOMEPHOCTU B U3MEHECHHUM CBOMCTB AJIEMEHTOB U UX COCIUHEHUN B
npeaenax MajablX NEPUOAOB U TJIABHBIX MOJATPYHI C YYETOM CTPOCHUSA
X aTOMOB;

KJIacCU(PUIIMPOBATh  XUMHUYECKHE  JJIEMEHTHI,  HEOPraHWYCCKHE
BEILIECTBA, XUMUUYECKHE peaKIuy (110 YHUCIy U COCTaBy yYacTBYIOIIUX B
peaKIuy BEIIeCTB, M0 TEIJIOBOMY 3((EKTy, M0 M3MEHEHUIO CTETeHEH
OKHCJICHUS] XUMHUYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHEU(PUICCKHE XUMHUYSCKUE
CBOMCTBA MPOCTBIX M CIIOXKHBIX BEIIECTB, IOJATBEPKAas OIHCAHUE
IpUMEpaMU MOJICKYJISIPHBIX U MOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIU;

COCTaBJISITb YPaBHEHHUSI DJICKTPOIUTHUYECKOM JTUCCOLMAIIUM KHUCIIOT,
LIEJIOYENM M COJIEM, MOJIHBIE W COKpAllEHHBbIE YPAaBHEHHS pEaKIUu
HOHHOTO  OOMEHa, YpaBHCHUS  PEAKIHUH,  MOATBEPIKIAFOITUX
CYIIECTBOBAHME TCHETUUYECKOW CBSI3M MEXIY BEIIECTBAMHU Pa3IMUHbBIX
KJIaCCOB;

PaCKpBIBATh CYIIHOCTh OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUM
MIOCPEJICTBOM COCTAaBJICHHUSI DJICKTPOHHOTO OallaHCca ATUX PEaKIIHiA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHMS,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX IPEBpAIICHUN B pa3IWYHbBIX
YCIOBUSIX;

BBIUUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJIAPHYIO MAacChl
BCILIECTB, MAacCCOBYIO JIOJIO XHMHUYECKOTO »JJIeMEHTa 10 (dopMmyIie
COCJIMHEHUSA, MACCOBYIO JIOJIIO BEIECTBA B PACTBOpPE, IMPOBOJUTH
pPacy€Thl IO YPABHEHUIO XUMHUYECKOM PEaKIIN;

coONo/IaTh  MpaBWIa  TOJIb30BAHUS  XMMHYECKOM  TOCYJIO0M U
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBWia OOpaIIEHUS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMH 110 BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYyYECHUIO U COOMpaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIUM, TOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB
pPa3JIMYHBIX BEILIECTB: PACMO3HABATH OMNBITHBIM MYTEM XJOPHU/I-,
Opomun-, wuomua-, kKapobonar-, ¢Qocdar-, cunmukar-, cymnbdart-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUSI U MOHBI M3YYEHHBIX METAJLJIOB,
MIPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEIIECTB;
MPUMEHATh OCHOBHBIC OIEpPAllMM MBICIUTEIBHON JEATEIbHOCTH —
aHaIM3 W CHUHTE3, CpaBHEHHWE, O0O0OOIIEHNE, CHUCTeMaTH3aIUIo,
BBISIBJICHUE TTPUYMHHO-CJICICTBEHHBIX CBSA3EH — JJI1 U3y4YEHUSI CBOWMCTB
BEIIECTB M XHUMHYECKHUX pEaKlHil, €CTEeCTBEHHO-HAYYHbIE METO/IbI



NO3HaHUS — HAONIOJICHHE, U3MEPEHHE, MOJCINPOBAHKE, SKCTICPUMEHT
(peaybHBIM u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue KounyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PecypChl
NPOrpamMMbl padoThI padoThbI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMHsT — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubmuorexa [JOK
' U [IPAaKTHYECKON https://m.edsoo.ru/7f41837c
JeSTEeILHOCTH YeJIOBEKa
12 BemrecTBa 1 XUMHUYECKHE 15 1 bu6nuorexa [IOK
' peakiuu https://m.edsoo.ru/7f41837c
Wroro no pazaeny 20
Pa3nen 2. BaxkHeiime npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopoz. 6 bu6muoreka [IOK
' [Moustre 06 OKcumax https://m.edsoo.ru/7f41837c
59 Bogopona.Ilonsrue o 8 1 bubmuoreka [IOK
' KHCJIOTaxX U COJAX https://m.edso0.ru/7f41837c
53 Bopa. PacTBopsl. 5 1 1 bu6muoreka [JOK
' [TonsiTHEe 00 OCHOBAHUAX https://m.edso0.ru/7f41837c
OcHOBHBIE KJIACCHI BuG OK
2.4 HEOPraHUYECKUX 11 1 1 nommoreka L1

COE€IUHEHUN

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

Paznea 3. [lepuognueckuii 3axon u [lepuoaudeckas cucrema xumuueckux 31eMeHToB /. U. MenpaeseeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

[Tepuonuueckuii 3aKOH U

[Teproauyeckas cucrema
bubmuorexa [JOK

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

. . Menneneena.

CrpoeHue aToma

XUMHYECKasl CBS3b.

39 OkucnauTenbHo- 8 1 bubmuorexa [JOK
' BOCCTaHOBUTECIIbHBIC https://m.edso0.ru/7f41837¢
peakiumn
bu6nuorexa [IOK
"
TOTO 0 pasaery 15 https://m.edso0.ru/7f41837c
PeszepBHOE BpeMms 3 bu6mmoreka [JOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO

YACOB 1O [IPOTPAMME 68 4 5



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

9 KVIACC

HaumenoBanue

KoauuecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (POBbIe)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
NporpamMMmel padoThI padoThI
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIIuH
IToBTOpEHUE U
11 yriayOieHue 3HaHu| 5 1 bu6nuoreka [JOK
' OCHOBHBIX Pa3/IeIoB https://m.edso00.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa [JOK
' p . https://m.eds00.ru/7f41a636
XUMHYECKHUX PEAKIIHA
DNEeKTPOIUTHYECKAS
13 IUCCOIIHAIIHA. 3 1 1 bu6nuorexa [IOK
' XHUMUUECKUE PEAKIMU B https://m.eds00.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Paspnen 2. HemeTa/uibl M UX COeAMHEHUS
OO01mas xapakTepuCcTHKa
2.1 XI/II\I/:II/IIIGCKII/)IX SHSMGHTOB 4 1 bubmmorexa [JOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["asnorenst
OO01mmas xapakTepucThKa
n P P bubmuoreka [{OK
2.2 XUMHUYECKUX DJIEMEHTOB 6

VIA-rpynnel. Cepa u eé

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

COCONHCHUA
OO01mmas XxapakTepucTHKa
53 XUMHUYECKUX DJIEMEHTORB 7 bubnuotexa [JOK
' VA-rpynmsl. A3or, https://m.edso00.ru/7f41a636
dbocdop 1 UxX CoeqMHCHUS
OO01mas xapakTepucTHKa
XUMHNYCCKUX DJICMCHTOB B 6 ]_[OK
noIMoTEKA
2.4 IVA- )
VAP XHHH yraepon 8 https://m.edsoo.ru/7f41a636
erMHI/II/I Hn ux
COCONHCHUA
Wroro no pazueny 25
Pa3znen 3. MeTasibl 1 HX COeAMHEHUA
31 OO01ue cBoMCcTBa 4 bu6anoreka LIOK
' METAJIOB https://m.eds00.ru/7f41a636
3.9 Baxkueiinme MeTalIbl U 16 bu6nuorexa [IOK
' WX COEIMHEHUS https://m.eds00.ru/7f41a636
Hroro no pazneny 20
Paszgea 4. Xumus 1 oOKpysKammas cpeaa
41 BemectBa u Mmarepuasi B 3 bubnmnorexa LIOK
' YKU3HU YEJI0BEKA https://m.edso00.ru/7f41a636
HWroro no pasneny 3
PezepBHOE Bpemst 3 bubmorexa [IOK
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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







HOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
N4 KoumnuectBo yacos
DJIeKTPOHHbIE
n Hara uudposbie
Tema ypoka KonTpoabHblie IpakTnyeckue
/ Beero U3y4YeHHUst o0pa3oBaTejibHbIE
padoThI padoThI
n pecypchl
[Ipenmer xumuu. Posb xumuu B bu6nuoreka [JOK
1 JKU3HHU YeoBeka. Temna u 1 04.09.2023 https://m.edsoo.ru/ff0d21
BEILIECTBA Oc
[TonsTHE 0 METOAAX TTO3HAHMUS B bubmorexa [JOK
2 1 06.09.2023 https://m.edsoo.ru/ff0d22
XUMHHU
e
[IpakTnueckas padora Ne 1
«IIpaBuia paboThl B T1abopaTopuu bubmmorexa [IOK
3 . 1 1 11.09.2023 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpALIEHUS C dc
1abopaTOpPHBIM 000PYIOBAHUEM o
UucThle BelecTBa U CMeCH bubmorexa I[JOK
4 . 1 13.09.2023 https://m.edsoo.ru/ff0d26
CriocoOsI pa3eneHus cMecei ca
[IpakTuueckas padbora Ne 2 bubmuoreka [IOK
5 «Paznenenue cMmeceli (Ha mpumepe 1 1 18.09.2023 https://m.edsoo.ru/ff0d28
OYMCTKH MOBAPEHHOM COJIN)» c8
6 ATOMBI U MOJICKYJTBI 1 20.09.2023 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a



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

6C

XUMHUYSCKUE DJIEMEHTBI. 3HAKH

but6mmoreka [IOK

(CMMBOJIBI) XUMHYECKUX 25.09.2023 https://m.edsoo.ru/ff0d2b
SIIEMEHTOB e8
bubnunorexa LIOK
IIpocThie U CIIOKHBIC BEIIECTBA 27.09.2023 https://m.edsoo.ru/ff0d2a
6c
bubmnoreka IIOK
ATOMHO-MOJICKYJISIPHOE YUCHHE 02.10.2023 https://m.edsoo.ru/ffod2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BelIecTB. XUMHU4ecKas popmyia bubmorexa LOK
HIeCTs. pMyIa- 04.10.2023 https://m.edsoo.ru/ff0d2e
BanenTHocTh aTOMOB a6
XUMHAYECKHX 3JICMEHTOB o
OrtHocuTeNnbHAas aTOMHAsI Macca. bu6nuorexa [IOK
OTHOCHTEBHAS MOJICKYJISIPHAS 09.10.2023 https://m.edsoo.ru/ff0d32
Mmacca 3c
MaccoBasi 10J1s1 XUMUYECKOTO bubmorexa I[JOK
A 11.10.2023 | https://m.edsoo.ru/ff0d35
3JIEMEHTA B COCAMHCHUU 0
KomnuectBo BemecTBa. Monb bubmorexa [JOK
HHectsa. ' 16.10.2023 | https://m.edsoo.ru/ff0d52
MounsipHas macca 30
duznUecKrue U XUMUIECKHE bubmorexa [JOK
18.10.2023 https://m.edsoo.ru/ff0d37
SIBIICHHSI. X UMHUYCCKas peaKiiust fa
IIpu3Haky U ycinoBUs NPOTEKAHUS 23.10.2023 bubmuotexa [JOK



https://m.edsoo.ru/ff0d2a6c
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

XMMHYECKUX PEAKIUI

https://m.edsoo.ru/ff0d3a
16

3aKOH COXpaHEHHUS MaCChl

but6mmoreka [IOK

BEILECTB. XMMHYCCKUE 25.10.2023 https://m.edsoo.ru/ff0d3b
YpaBHEHHUS 88
Brruncnenus koaudecTBa, MacChl bu6mmoteka IIOK
BEIIECTBA 110 YPABHEHUSIM 08.11.2023 https://m.edsoo.ru/ffod57
XUMUYECKUX PEaKIUit 08
Knaccudukanus XuMHUECKAX

eaKkui (CoeAMHCHUS bubmorexa HOK
P ’ 13.11.2023 | https://m.edsoo.ru/ff0d3f
pa3noKEHUs, 3aMEIICHUS, 34
oOMeHa) 34
M. B. JIOMOHOCOB — y4€HBIi1- bubnuotexa [JOK
sHIMKIIoNeucT. O600IIeHe U 15.11.2023 https://m.edsoo.ru/ff0d40
cHCTEMATH3ALMs 3HAHUM cd
KonTtponsHast padora Nel no reme bubmuoreka [JOK
«BelecTBa 1 XUMHUUYECKHE 20.11.2023 https://m.edsoo.ru/ff0d42
peakuum» 90
Bo3nyx — cmechk razos. Cocrtas but6mmoreka [IOK
Bo3ayxa. Kucnopon — aneMeHT u 22.11.2023 https://m.edsoo.ru/ffod44
npoctoe BemiecTBo. O30H 8e
dusnyecknue 1 XUMHUCCKUE
CBOMCTBA KHCIIOpO/ia (peaKIuu bubmorexa [TOK

pona (p 27.11.2023 | https://m.edsoo.ru/ff0d46

okuclienus, ropenue). [Tonstue 14
00 okcuaax =
CriocoOsI moTydeHust KUCIopo1a 29.11.2023 bubnmoreka [JOK



https://m.edsoo.ru/ff0d3a16
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

B JIa0OPaTOpUU U
IIpOMBILIEHHOCTH. [IpuMeHeHue
KUCIIOpoJia

https://m.edsoo.ru/ff0d49
7a

TemnoBoit 3¢ ekt xumMuaeckoit
peaKIyu, OHSATHE O

but6mmoreka [IOK

TEPMOXUMHUYECKOM YPaBHEHHH, 04.12.2023 https://m.edsoo.ru/ff0d47
9K30- ¥ SHJOTEPMHUYECKHUX 920
peaKusx
TormmuBo (HedTh, Yroib U METaH). bubnmnoreka [HOK
3arps3HEeHnE BO3/IyXa, CIIOCOOBI 06.12.2023 https://m.edsoo.ru/ff0d4c
€ro Mpea0TBPaICHHS 4a
[IpaxTnueckas padora Ne 3 o
teme «llomydenue u codupanme bubmorexa HOK
ya p 11.12.2023 https://m.edsoo.ru/ff0d4a
KHCIIOPOJIa, U3YUEHHUE eT0 02
CBOICTBY» ==
Bomopon — anemeHT u npoctoe bu6nuorexa [IOK
BemecTBo. Haxoxnenue B 13.12.2023 https://m.edsoo.ru/ff0d4d
pHpoOJIEe do
dusnyeckre U XUMUYECKHE bubnunorexa LIOK
cBoMicTBa Bogopoaa. [lpumeHenne 18.12.2023 https://m.edsoo.ru/ffod4d
BOZOpOZA do
but6mmoreka [IOK
ITousaTHe 0 KMCIOTAX U COIAX 20.12.2023 https://m.edsoo.ru/ff0d50
d2
Crioco0BI ITOJIyYeHHs BOJOPOJa B bubmrorexa HOK
yi 71op 25.12.2023 https://m.edsoo.ru/ff0d4d

nabopaTtopuu

do



https://m.edsoo.ru/ff0d497a
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

[TpakTuyeckas padora Ne 4 o
teme «[lomydenue u cobupanue

but6mmoreka [IOK

27.12.2023 https://m.edsoo.ru/ffod4f
BOZIOPOJIa, H3YYCHHE €TI0 42
CBOICTBY -
. N bubnuorexa [JOK
M 0 .3
OIVIPHEIT ODBEM Ta30B. SAKOH 10.01.2024 https://m.edsoo.ru/ff0d54
ABorajzipo 2%
Brruuncienns o0béMa, KOJIMYECTBA o 110K
noImoTeKa
BEMIECTRa 143 TI0 ero H3BECTHOMY 15.01.2024 https://m.edsoo.ru/ff0d55
KOJ'II/IIIGCTBy BC€IIeCTBA UIIN aO
00BEMY o
Brruncienus 006EMOB ra3os I10 Bu6 1IOK
HOIHOoTEKA
ypaBHeHmO_,peaKHHH Ha OCHOIEG 17.01.2024 https://m.edsoo.ru/ff0d57
3aKOHA 00OBEMHBIX OTHOIIIEHUH 08
rasoB 03
dusnueckre U XUMHUYECKHE bubmorexa [TOK
CBOHCTBA BOIEI 22.01.2024 https://m.edsoo.ru/ff0d58
7a
. bu6anoreka LIOK
C il §)
OCTaB OCHOBAHIH. LIOMATHE O 24.01.2024 | https://m.edso0.ru/ff0d59
WHMKATOpax o2
Bopa kak pactBoputeb. BuG 110K
HOIHoTEKA
H
ACHIICHHEIC H HEHACKIICHTbIC 29.01.2024 https://m.edsoo.ru/ffod5b
pactBOpbl. MaccoBast 10Jist 40
BEIIIECTBA B paCTBOPE o
IT 0 Ne 5
pakTudeckas padora Ne 5 o 31.01.2024 bubmuotexa [JOK

teme «[Ipurorosienue pacTBOpoB

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 OIpeACIEHHON MacCOBOM 10JIEH
pacTBOPEHHOTO BEILIECTBAY

ba

KontponbHas padota No2 o teme

bubnunoreka LIOK

05.02.2024 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
OKcupl: cOCTaB, KiIacCUDUKAIUs bubmorexa HOK
AR ’ e, 07.02.2024 | https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tonyyenue u xXumMu4eckue bubnmnorexka LHOK
CBOMCTBA KHCIOTHBIX, OCHOBHBIX 12.02.2024 https://m.edso0.ru/ff0d66
U aM(OTEPHBIX OKCHJIOB de
OcHoBaHUA: COCTaB bubmorexa HOK
' ’ 14.02.2024 https://m.edsoo.ru/ff0d67
KJIacCU(UKAINS, HOMEHKIIATypa ca
IlonydyeHune u XUMHUYECKIE bubnnorexa LIOK
Uyq . 19.02.2024 https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBaHUI ca
KucaoTsl: cocras bubmorexa HOK
’ ’ 21.02.2024 https://m.edsoo.ru/ff0dfee
KJ1accuukanus, HOMEHKIJIaTypa 5
[MonydeHue U XUMHYECKHE bubmorexa HOK
uy 26.02.2024 https://m.edsoo.ru/ffOdfee
CBOMCTBA KHMCJIOT )
Comnu (cpemnue): HOMEHKIIATypa, bubmuoreka [{OK
CTIOCOOBI TIOTYYCHUS, 28.02.2024 https://m.edsoo.ru/00ad9
XUMHUYECKHE CBOMCTBA 474
[TpakTrueckas padota Ne 6. 04.03.2024 bubnuotexa [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

Pemenne skciepuMeHTAIBHBIX
3aj7a4 1o Teme «OCHOBHEIC
KJIaCChI HEOPTaHUYECKUX
COCTUHEHUN )

https://m.edsoo.ru/00ad9
b7c

I'enernueckas cBs3b MEKIY

but6mmoreka [IOK

KJIacCCaMU HEOPTaHUYECKHIX 06.03.2024 https://m.edsoo.ru/00ad9a
COeIMHEHUIT 50
O06o0011IeHre U CUCTEMATU3 AL bubnmorexa HOK
. 11.03.2024 https://m.edsoo.ru/00ad9c
3HAHUI
b2
KonTponbnas padorta Ne3 no teme bu6nuoreka [JOK
"OCHOBHBIC KJIaCCHI 13.03.2024 https://m.edsoo.ru/00ad9e
HEOPTraHUYECKUX COeqMHEHUN" la
[TepBbie OMBITKH
KJIACCU(UKAIIUN XUMUYIECKUX bubmorexa HOK
18.03.2024 https://m.edsoo.ru/00ad9f
anemeHToB. [IoHsTHE O rpynmax fa
CXOJHBIX 3JICMCHTOB o
[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema bubmmorexa [IOK
20.03.2024 https://m.edsoo.ru/00ada5
XUMHUYECKUX dj1eMeHToB /I, M. 2
Meneneesa o
but6mmoreka [IOK
[lepuopl, TpyNIIBI, MTOATPYIIIHI 01.04.2024 https://m.edsoo.ru/00ada5
2c
Crpoenune atomoB. CocTaB bubmmorexa [JOK
i 03.04.2024 https://m.edsoo.ru/00ada3

aTOMHBIX siaep. M3oTomsl

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

CrpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

but6mmoreka [IOK

N 08.04.2024 https://m.edsoo.ru/00ada6
[Tepuoanueckoii cucremsi /. U. be
Menpeneena -
XapakTepucTuka XMMU4YE€CKOTO
3JIEMEHTA 110 €r0 MOJI0KEHUIO B Eubmaorexa ITOK
N 15.04.2024 https://m.edsoo.ru/00ada8
ITepuonuueckou cucreme 1. U. 24
Menneneesa _
3nauenue [lepuognueckoro
3aKOHAa I Pa3sBUTHS HAYKH U bubmaorexa LIOK
A P Y 17.04.2024 https://m.edsoo.ru/00ada9
npaktuku. /1. . MengeneeB — 6e
Y4€HBIM, EAAror U rpax1aHuH _
OJIEeKTPOOTPULIATEIHHOCTD bubnmorexa HOK
pOOTPHI 22.04.2024 https://m.edsoo.ru/00adaa
aTOMOB XHMHUYECKUX DIIEMEHTOB bs
bu6anoreka LIOK
Honnasg xuMuueckas cBI3b 24.04.2024 https://m.edsoo.ru/00adac
34
KosanenTtHas nonsapuas bubmorexa LIOK
P 29.04.2024 https://m.edsoo.ru/00adaa
XUMHYECKAs CBSI3b b8
KoBanenTHas Henomnspuas bubnnorexa [JOK
P 06.05.2024 https://m.edsoo.ru/00adaa
XUMHYECKAs CBI3b b9
bubnunorexa LIOK
CreleHb OKUCIIEHUS 08.05.2024 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

bubnunorexa LIOK

6 OKucHTe L HO- 1 13.05.2024 https://m.edsoo.ru/00adb
3 BOCCTaHOBHUTEJIbHBIC PEAKIIMH 076
6 bubnunoreka LIOK
4 OKHCIUTEN U BOCCTAHOBUTEIN 1 15.05.2024 https://m.edsoo.ru/00adb
076
6 KonTponbnas padora Ne4 o teme bu6nuoreka [JOK
5 «Ctpoenue atromMa. XUMUIECKast 1 20.05.2024 https://m.edsoo.ru/00adb
CBSI3b» 486
. bubnuorexa [IOK
. 0600
6 PesepaHeiii ypok. 060 ?l cHue 1 1 22.05.2024 https://m.edsoo.ru/00adb
6 CHCTEMATH3als 3HAHWI
33c
. bu6nuorexa [IOK
P . 0600
6 e3epBHBIii ypox. 060 iHeHHe 1 1 27.05.2024 https://m.edsoo.ru/00ad9c
7 CHCTEMAaTH3aIUs 3HAHUH b2
. bu6nuorexa [IOK
P . 0600
6 esepaibiit ypok. 000 iHeHHe " 1 29.05.2024 https://m.edsoo.ru/ff0d61
8 CHCTEMATHU3AINS 3HAHUI "
OBILIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



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 KVIACC

Ne KonuyecTBo yacos
DJIEeKTPOHHbBIE
Hara uudgponbie
n | Tema ypoka KoHTpoJibHbIE IIpakTnyeckune
Bcero U3y4YeHHUs o0pa3oBaTe/IbHbIE
/ padoThI padoThI
pecypchl
n
[Tepuonuyeckuii 3aK0H.
Ilepnonnueckas cucrema bubmmorexa LOK
1 pHoA 1 04.09.2023 https://m.edsoo.ru/00adb59
XUMHUYECKHUX 3JIEeMEeHTOB JI. e
U. Menneneesa }
3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB bubmorexa HOK
2 1 07.09.2023 https://m.edsoo.ru/00adb6b
XUMHYECKHX 2JIEMEHTOB 6
IIEPBBIX TPEX MEPUOAOB B
Knaccugukanus u bubnnoreka [JOK
3 HOMEHKJIaTypa 1 11.09.2023 https://m.edsoo.ru/00adb7e
HEOPraHWYECKHX BEIIECTB 2
Bunpl xumMuiueckou CBSI3U U bu6mmorexa [IOK
4 TUIBI KPUCTAIITMUECKUX 1 14.09.2023 https://m.edsoo.ru/00adbac
perméTox 6
Konrponsnas padora Nel
no teme «IloBTOpEeHue u
5 yri1yOieHre 3HaHu| 1 1 18.09.2023
OCHOBHBIX pa3zesioB Kypca
8 xiacca»



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

ITonsTue o ckopocTu
XUMHUYECKON PEaKLUU.

bu6mmoreka [IOK

6 21.09.2023 https://m.edsoo.ru/00adbe9
[TousATHE O TOMOTE€HHBIX U 2
TeTEPOreHHBIX PEAKIIHIX -
Knaccudukanus bubnnoreka [HOK
7 XUMHYECKHX PEaKIUil 1Mo 25.09.2023 https://m.edsoo.ru/00adbcb
Pa3IMYHBIM MMPU3HAKAM 0
TTousTie 0 XUMHUYECKOM
paBHOBecuu. DaKkTOpHI,
BIIMSIIOIINE HA CKOPOCTh Bubmzorexa LIOK
8 = . P 28.09.2023 https://m.edso00.ru/00adc28
XUMUYECKON PEaKkIuu 1 c
[IOJIOKEHUE XUMUYECKOTO B
paBHOBECHS
OKHCIUTEIIBHO- bu6nmoreka [JOK
9 BOCCTAaHOBHUTEILHEIE 02.10.2023 https://m.edsoo.ru/00adcad
peakuuu €
Teopus
SIIEKTPOINTUIECKON Bubmzorexa LIOK
10 p 05.10.2023 https://m.edsoo0.ru/00adcd6
nuccormanui. CUIbHBIE U 3
CITa0bI€ AIMEKTPOIIUTHI -
Hounsle ypaBHEHNS Brbmuotexa IOK
11 N P 09.10.2023 https://m.edsoo.ru/00add44
peaxIuit g
XUMHYECKHE CBOUCTBA
KHCJIOT ¥ OCHOBaHUH B Bubmiorexa HOK
12 12.10.2023 https://m.edsoo.ru/00add5d

CBETE MpPEJCTAaBICHUNA 00
AIEKTPOJIUTUYECKON

8



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
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

Jucconranuu

XUMHYECKHE CBOUCTBA

coJieii B CBETE bubmuorexa [JOK
13 | mnpexacraBnenuii 06 16.10.2023 https://m.edsoo.ru/00add8b
ANEKTPOIUTUYECKOMN 2
JIUCCOIUAIIAN
[TonsiTHe 0 TUAPOTU3E bubmmorexa [TOK
14 _ P 19.10.2023 https://m.edso0.ru/00add9d
coJiei
4
bubmuorexa [JOK
0
15 | OOoouere i ) 23.10.2023 | https:/m.edsoo.ru/00addd1
cHUCTEeMaTH3aIus 3SHAaHUH )
[TpakTnyeckas padora Ne 1.
«PelIcHIe bu6mmoreka [IOK
16 26.10.2023 https://m.edsoo.ru/00addbf
IKCIIEPUMEHTATBHBIX X
3amau» -
Konrponbnas padora Ne2
1o TeMe
«INEeKTPOIIUTHIECKAS Bubmorexa ITOK
17 P 09.11.2023 https://m.edsoo.ru/00addec
JIACCOIUAITNS. 0
XHUMHUYECKUE PEAKIINN B B
pacTBopax»
OOmas xapakKTepuCTHKa
ranlg)lreHOBp XI/IMI?/IIIeCKI/Ie Eubmorexa IIOK
18 . ) 13.11.2023 https://m.edsoo.ru/00addfe
CBOICTBA Ha IpUMeEpE 5
XJIopa B
19 XmopoBogopoa. CossiHast 16.11.2023 bu6mmoreka [IOK



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

KHCJIOTa, XUMHWYCCKUC
CBOMCTBA, IIOJIy4ECHHUE,

https://m.edsoo.ru/00adel10
4

MIPUMEHEHUE
[IpakTuyeckas padora Ne 2
o teMe «llonyuenue bubmorexa LOK
20 N v 20.11.2023 https://m.edsoo.ru/00ade34
COJISTHOU KHUCJIOTHI, g
U3y4EHUE €€ CBOUCTBY» B
Beruucnenus no
ABHEHUSM XHUMHUYECKUX bubmorexa LIOK
21 yp N 23.11.2023 https://m.edsoo.ru/00ade48
peaKkIui, eciivi OANH U3 3
PEareHTOB JIaH B U30BITKE B
OO01mas xapakTepucTHKa bubmorexa [TOK
22 Paxtep 27.11.2023 https://m.eds00.ru/00ade64
251eMeHTOB VIA-Tpymbl N
AmoTponHbie
MOAU(UKAIINH CEPHI.
Ha):(oi eHIIfle ce II:I u eé bubmorexa LOK
23 A N p 30.11.2023 https://m.edsoo.ru/00ade64
COCIMHEHUH B TIPUPOJIE. N
XUMHUYECKUE CBONCTBA -
cepbl
CepoBoaopo1, CTpOCHHUE, bubnmoreka [JOK
24 | (¢usndecKkue U XUMHUYECKHE 04.12.2023 https://m.edsoo.ru/00ade80
CBOMCTBaA 2
Oxkcunsl cepsl. CepHas
KHUCII0Ta, GU3NYECKUE U bubmotexa [JOK
25 ’ 07.12.2023 https://m.edso00.ru/00adea2

XMMHYECKHUE CBOMCTBA,
MIPUMEHEHHUE

8



https://m.edsoo.ru/00ade104
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,
JIS)KAIIe B OCHOBE
MIPOMBIIIJICHHOTO CII0c00a

bubmuorexa [JOK

26 | moxy4eHHs CepHOU 11.12.2023 https://m.edsoo.ru/00adec8
KHCJIOTHI. XUMHUYECKOE a
3arpsi3HEHUE OKPY)KAOMICH
CpeIbl COCTMHECHUSIMU CEPhI
Brruncnenne maccoBoii bu6mmoreka [IOK

27 JIOJTM BBIXO/1a TIPOJIYKTA 14.12.2023 https://m.edsoo.ru/00adec8
peakuuu a
OO61mas xapakTepucTHKa
3J€MEHTOB V A-Tpynibl. bubnuorexa [JOK

28 | A3sot, pacnpocTpaHeHue B 18.12.2023 https://m.edsoo.ru/00adeea
npupoe, GU3NYECcKue u 6
XMMHYECKHUE CBOMCTBA
AMMHaK, ero pusnveckne bubnnoreka [JOK

29 | W XUMHYECKUE CBOMCTBA, 21.12.2023 https://m.edsoo.ru/00adf00
MOJTy4YeHHUE ¥ PUMEHEHHE 4
[TpakTiueckas paborta Ne 3
no Teme «[lomyuenue bubmorera [JOK

30 i 25.12.2023 | nhttps://m.eds0o.ru/00adf18
aMMUaKa, H3y4eHue ero 0
CBOWCTB» B
A30THas KucoTa, e bu6mmorexa [IOK

31 | ¢usuyeckre U XUMHUYECKUE 28.12.2023 https://m.edsoo.ru/00adf30
CBOMCTBaA 6

32 | Hcnonbp3oBaHuE HUTPATOB 11.01.2024 bubmmorexa LIOK

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

Y COJIE aMMOHMUS B
KaueCTBE MHUHEPAIIbHBIX
ynoopeHuit. XuMu4deckoe
3arpsi3HEHUE OKpY Karolei
Cpelbl COeTMHEHUSIMU
azoTa

[e0)

®ochop. Okcun dhocdopa
(V) u pochopnas kucnora,

bu6mmoreka [IOK

33 15.01.2024 https://m.edso00.ru/00adf68
buznyecKkue 1 XUMUYECKHE N
CBOIICTBa, MOJIy4EeHUE B
Hcnons3oBanue pocharon
B KQYECTBE MUHEPAJIbHbBIX bubnuorexa [JOK
34 | ynoOpeHuil. 3arpsizHeHHE 18.01.2024 https://m.edsoo.ru/00adfc2
MPUPOIHON cpebl 0
dbocdaramu
Yraepon,
bu6mmoreka [IOK
g5 | PACHPOCTPAHCHNE B 22.01.2024 | nhitps://m.edsoo.ru/00adfd9
npupoe, Gu3nYecKue u c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yriaepoaa, ux
¢du3nueckrue 1 XUMHUYECKHUE bubnnoreka [JOK
36 | cBoiicTBa. DKOJOTHUECKUE 25.01.2024 https://m.edsoo.ru/00adfeb
poOJIEMBbI, CBSI3aHHBIE C e
okcusom yriepoaa (IV)
VYronbHas KucaoTa u eé€ bubmotexa [JOK
37 29.01.2024 https://m.edso0.ru/00ae006
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[Tpaktuyeckas padora Ne 4
no teme "[lonyuenne

bu6mmoreka [IOK

38 | yriekucioro rasa. 01.02.2024 https://m.edso00.ru/00ae027
KauectBennas peakius Ha e
KapOoHaT-HOH"
[lepBoHavasbHBIC TOHSATHUSA
00 opraHMYeCcKux Bubmzorexa LIOK
39 05.02.2024 https://m.edsoo.ru/00ae054
BELLIECTBAX KaK O o
COEIMHEHUSIX YTiepoaa B
Kpemuuii 1 ero bu6mmorexka [IOK
40 P 08.02.2024 https://m.edso0.ru/00ae080
COEIMHEHUSI )
[TpakTiueckast padora Ne 5.
Pemenue
SKCIIEPUMEHTAIbHBIX 3a7a9 Bubmiorexa ITOK
41 P 3 12.02.2024 https://m.eds00.ru/00ae0bf
o TeMe «Baxkueiine 5
HEMETAaJLJIbI U UX N
COEIMHEHU
KonTponbnas pabota Ne3
o teMe «BakHeimue Bubmiorexa [IOK
42 15.02.2024 https://m.edsoo.ru/00ae0el
HEMETAJUIBI U UX g
COEIMHEHU =
OO01mas xapakTepucTHKa
XUMHUYECKHUX 3JIEMEHTOB — bu6mmorexa [IOK
43 MeTauioB. Merajummueckas 19.02.2024 https://m.edso0.ru/00ae103

CBA3b U MECTAJIJIMYCCKaA

KPUCTAIUINYECKAS PEIIETKA.
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dusnueckue cBoiicTBa

METAaJLJIOB
XHUMHUYECKHE CBOMCTBA
METATIOB bu6mmoreka [IOK
44 ) . 22.02.2024 https://m.edsoo0.ru/00ae115
DIEKTPOXUMUYECKUN P 5
HaIpsHKEHUN METaJJIOB B
OO011re crmocoobl
MOJTyYEHUST METAJUIOB.
CnnaBel. Berauciaenus mo bubmuorexa [JOK
45 | ypaBHEHUSIM XHMHYCCKHUX 26.02.2024 https://m.edsoo.ru/00ae115
peaKIui, €CaIu OJUH U3 6
pCareHTOB COACPIKHUT
npuUMecH
ITousTue o Koppo3uu bubmorera [JOK
46 pp 29.02.2024 https://m.edsoo.ru/00ae127
METAaJIJIOB 8
bu6mmoreka [IOK
47 | IllenouyHble MeTALIbI 04.03.2024 https://m.edsoo.ru/00ael4b
2
OKCHIBI ¥ TUAPOKCHUIBI bubmorexa HOK
48 P 07.03.2024 https://m.edsoo.ru/00ael4b
HATPUS U KaJIHsI )
[[lemounO3eMeNbHBIC bubnmoreka [JOK
49 METAaJIJIbI — KaJIbIHH U 11.03.2024 https://m.edsoo.ru/00ael15e
Mar"uim 8
50 BaxkHeiimme coequHeHNs 14.03.2024 Bbubmmoreka [JOK

KaJIbIHS
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O060061EHNE U

51 . 18.03.2024
cHUCTEeMaTH3aIus 3HAaHUH
K&cTkocTh BOJBI U bubmorexa LHOK
52 . A 21.03.2024 https://m.edso00.ru/00ae188
CrocoObI €€ ycTpaHeHUs 6
[TpakTuyeckas padora Ne 6 bubnuoreka [IOK
53 | 1o Teme "XKECTKOCTH BOJIBI 01.04.2024 https://m.edsoo.ru/00aelae
¥ MeTOJIbI €€ ycTpaHneHus" 8
bu6mmoreka [IOK
54 | AmomuHMIA 04.04.2024 https://m.edsoo.ru/00aelc6
4
AmMpoTtepHble cBOHCTBA bubmorexa HOK
55 P 08.04.2024 https://m.edsoo.ru/00aelc6
OKCHJa U THIPOKCH]IA p
bu6nmoreka [JOK
56 | Xemeso 15.04.2024 https://m.edsoo.ru/00ae1d8
6
Oxcupl, THIAPOKCUIBI U bubnnoreka [JOK
57 | comm xenesa (II) u xxenesa 18.04.2024 https://m.edsoo.ru/00ae35e
) 6
5g | Odobuweitne ) 22.04.2024
cHUCTEeMaTH3aIus 3HAaHUI
[TpakTrueckast pabora Ne 7.
Pelwerie bubmuorexa [JOK
59 25.04.2024 https://m.edsoo.ru/00ae3de

AKCIEPUMEHTAIBHBIX 3a7a4
no teMe «BakHeiimue
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METaJJIbI U UX
COCOAUHCHU A

Beruucnenus no
YpaBHEHUSAM XUMUUYECKHUX
peaKkuuii, €Ciid OJJMH U3
peareHTOB J1aH B U30BITKE

bu6mmoreka [IOK

60 29.04.2024 https://m.edso0.ru/00ae175
WJIH COJICPIKHUT IIPUMECH. 0
Brruncienns maccoBoit -
JIOJTM BBIXO/1a TIPOJIYKTA
peaxiuu
gy | O0oOuennen 5 02.05.2024
CUCTEMATU3ALMS 3HAHUN
KonTponbnas padota Ned
62 no teMe «BaxkHeiimne 06.05.2024
METAJUIBI U UX
COEIUHEHUS
BemectBa u matepuansi B bubnmnoreka [JOK
63 [MOBCEAHEBHON XU3HU 13.05.2024 https://m.edso0.ru/00ae3f5
YyesoBeKa 0
XUMHYECKOE 3arpsI3HEHUE Brbmrorexa IOK
64 3arp 16.05.2024 hitps://m.eds00.ru/00ae427
OKPYXKArOIIeH Cpebl )
Posb XuMHUU B peLIEHUU Bubmiorexa [IOK
65 P 20.05.2024 hittps://m.eds00.ru/00ae427
IKOJIOTMUYECKUX MPOoOIeM 0
66 Pe3epBHBIN ypoOK. 93.05.2024 bubnmoreka [JOK
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CUCTeEMaTH3alus 3HaAHUI a
Pe3epBHbIi ypoOK. bubnmoreka [JOK

67 O060061EHNE U 1 25.05.2024 https://m.edso0.ru/00adb33
cUCTeMaTHU3alus 3HaAaHUN c
Pe3epBHbIit ypoOK. bubnmoreka [JOK

68 O06o0061IEHNE U 1 27.05.2024 https://m.edsoo0.ru/00ad9cbh
cHUCTeMaTU3aIvs 3HAHUI 2

OBILIEE KOJIMYECTBO 68
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