MyHuuunanabHoe G101KeTHOe 0011e00pa3oBaTeIbHOE YUpeKIeHue
«Makapuuckas cpeaHssi 001eodpa3oBaTebHasH HKOJIa»

AHHOTaUMA K paboyelt nporpamme

yyebHoro npegmera «Xumms

Pabouas nporpamma yuyebHoro npegmeta «buonornsa» obasatenbHomn npeameTHoM obiactm
«EeCTeCTBEHHO-HAy4YHble NpegMeTbl» paspaboTaHa B COOTBETCTBUM C NYHKTOM 31.1 ®FOC OO0 u
peanunsyetca 2 roga ¢ 8no 9 Knacc.

Paboyan nporpamma paspaboTaHa yuuTesieM B COOTBETCTBMM C NONOKEHNEM O paboumx
nporpammax 1 onpeaenser opraH1saunio 06pas3oBaTeIbHON AeATeIbHOCTM YUUTENA B LUKOJIE MO
onpeaeneHHOMY y4ebHoMy npeameTy (xumus).

Pabouyas nporpamma yyebHoro npeameta asasetca yactbto OOM 000 onpeaensiowei:
e copepxaHue;
® M/IaHUPYeMble pe3y/bTaTbl (IMYHOCTHbIE, MeTanpegMeTHbIE U NPeaMeTHbIe);

e TemaTU4YecKoe NJiaHMPOBaHME C y4eToM paboyelt Nporpammbl BOCAUTAHUSA U
BO3MOHOCTbIO MCMNo/ib3oBaHusA S0P/LIOP.

Pabouan nporpamma obcykaeHa 1 NPUHATA pelleHnemM MeToAMYEeCKoro obbeguHeHUs n
cornacoBaHa 3aMecTUTeNeM ANPeKTopa No yyebHo-BocnMTaTeNnbHOM paboTte HecmauHoi C.M.

[aTta: 29.08.2024
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HHOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMUM Ha YPOBHE OCHOBHOIO o0OIIEro oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3zoBaTenpHON  TporpaMMbl ~ OCHOBHOro  obmiero  oOpa3oBaHus,
npencrasiieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalbHON padoueit
IpOrpaMMbl BOCIUTAHUS M C Y4ETOM KOHIIEMIMU MpENojaBaHus y4yeOHOTro
npeamera «XuUMHs» B 00pa3oBaTelbHBIX — opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumMuu Aa€T MpeACTaBICHUE O LIENAX, OOIIe cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS M PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTebHOE  NPEIMETHOE  COJIepXKaHUE,
IpeIyCcMaTpPUBAET PACIPEEIICHHE €ro Mo KjaccaM M CTPYKTypHpOBaHHUE IO
paszienaM M TemMaM MNpOorpaMMbl MO XMMHUHU, OMNPENEISeT KOJIMYECTBEHHbIE U
KauyeCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTYEMYIO
MOCJIEIOBATEIBHOCTh M3YYEHUS! XUMHUU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydYarIuxcs, ONpenesieT BO3MOXXHOCTH MpeaMera Jyis
peanu3anuy TpeOOBaHM K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOMN
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMsl, a TaKkKe TpeOoBaHUM
K pe3yipTaTaM OOydYeHUs XMMHHM Ha YpPOBHE IeJiell W3y4deHUus mnpeaMera u
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaromierocs Mo
OCBOCHHIO YUYEOHOTO COJICPKAHMUS.

3HaHWE XWMUU CIY>KUT OCHOBOW JUIsi (POPMUPOBAHHUS MHUPOBO33PEHUS
o0Oy4aromierocs, ero NpeCcTaBIeHU 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT HopMUpyeMbIe XUMHUEH MPE/ICTABICHUS O B3aUMOINPEBPALICHUIX
SHEPTrud U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MYTIX PEHICHUS II100aTbHBIX
npo0sieM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPhEBOM, SHEPTETUUECKOM,
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 (JOPMUPOBAHUE MBIIIJICHUS U TBOPUYECKHUX CIIOCOOHOCTEM
oOy4Jaronuxcsi, HAaBBIKOB WX CAMOCTOSITEIBHOW y4eOHON J1eATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATENIbCKUX YMEHHH, HEOOXOJMMBIX KakKk B
MOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOM 1eITeTbHOCTH;

3HAKOMUT CO CIEIU(PUKON HAYYHOTO MBIIUICHUS], 3aKJIaJbIBA€T OCHOBBI
[IEJIOCTHOTO B3IJIAJa HA EAUHCTBO TMPHUPOJBI M  YEJOBEKa, SIBISACTCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
oOyyJarommxcs;

croco0CcTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAay4YHBIM 3HAHUSM, K TPUPOJIE, K UEIOBEKYy, BHOCHUT CBOW BKJIad 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 JTare
€€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00I1Ier0 0Opa3oBaHUsS OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOIMUMHKCS CHCTEMbI TMEPBOHAYAIBHBIX TOHATUNA XUMUH,



OCHOB HEOPTraHMYECKOW XMMHUHU U HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX MOHSITUN
OPTaHUYECKON XUMHH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMHUK C(hOPMHUPOBAHA HA OCHOBE
CHCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxKaHue CKIIaIbIBACTCA U3 CUCTEMBI
MIOHATHM O XHUMHUYECKOM DJIEMEHTE M BCIIECTBE U CHUCTEMbI MOHITHH O
XuMHU4Yecko peakuuu. OO€ 3TH CHUCTEMBl CTPYKTYPHO OpPraHHU30BaHbI IIO
MPUHIMITY TOCIEIOBATEILHOIO PA3BUTHUS 3HAHWM HA OCHOBE TEOPETHUYECKUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

— aQTOMHO-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 JJICKTPOIUTHYECKOM JTUCCOIMAIIMKM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIMM OOBACHCHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUSI M BO3MOXXHOCTEH MPAKTUUYECKOIO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHME mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEJACTABICHUS O XHUMHUYECKOW COCTaBJAIONICHM HAaydyHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, ICHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B Hayke. M3ydeHrne XUuMHUM MPOUCXOUT C MPUBIICUCHUEM
3HAHWW W3 paHee H3YYCHHBIX Y4EOHBIX mpeameToB: «OKpyKarolmuid MHDY,
«bnonorusa. 5-7 knaccel» u «Pu3nKa. 7 KIacc.

[Ipy wu3ydeHUH XWUMHUH TPOUCXOAUT (OPMHUPOBAHHUE 3HAHMK OCHOB
XUMHUYECKOM  HaykM Kak o00JlacTH  COBPEMEHHOTO  €CTECTBO3HAHMS,
MPAKTUYECKON JIeSITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHPOBOK KyJIbTYphl. 3ajlaya y4eOHOro MmpeaMeTa COCTOMT B (HhOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUIIMX (D)aKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHUPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUN K HAyYHBIM METOAaM IO3HAHUS MpPH
U3YYEHUH BEIIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTUHU
MO3HABATEIbHBIX YMEHUUW M HMX NPUMEHEHUHM B Yy4eOHO-ITO3HABATEIIBHOW H
y4eOHO-HUCCIIeIOBATENIbCKON ACATEILHOCTH, OCBOCHHUU IIPaBWJI OE30I1acCHOTO
oOpallleHHsI C BEIeCTBaMH B IMIOBCETHEBHOM KU3HHU.

[Ipy wu3ydeHMHM XWUMHUHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
BXHOE 3HAUCHHUE ITPUOOPEIIN TaKue 1eJTH, KaK:

— (opMUpOBaHHE HWHTEUICKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOH K
caM0o00pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIIBHOMY IIPUHSATHIO PEIICHUM,
CITOCOOHOM aIalTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSIM KU3HH,

— HampaBJICHHOCTh OOyYECHHS Ha CHCTEMaTHYECKOe MPHOOIIECHUE
00yJaronmxcsi K CaMOCTOSITEIHHOM MO3HABATEILHON NESITEIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (QOPMUPYIOIIUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMHH;

—  of0ecriedyeHWe  YCJIOBHH,  CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OoOyJaroIMMHUCs  OMbITa  Pa3HOOOpa3HOW  JEATETbHOCTH, TO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIIUX
YHUBEpPCAIbHOE 3HAYEHHE JIJIs1 PA3JIMYHBIX BUJOB JEATEIbHOCTH;

— QopmupoBanue o0meH (QYHKIIMOHATEHON M €CTeCTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSCHATH W OIEHWUBATH SIBJICHUS



OKPY’KaIOIIEro MUpa, UCIOJb3Yysl 3HAHUS M ONBIT, MOJYYEHHbIE MPU U3YYECHUU
XUMUH, TPUMEHATh MX IPU pelieHud TpoOJieM B TMOBCEIHEBHOM KWU3HU H
TPYI0BOM JIEATEIIBHOCTH;

— QopmupoBaHue y O0O0ydYarONIUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAHMS IIEHHOCTH XHMHYECKHUX 3HAHUW I BBIPAOOTKH SKOJOTHYECKU
11eJ1eco000pa3HOro TOBEACHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEIAX
COXPaHEHHS CBOETO 3/I0POBbS U OKPY’KAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduiss W  HaNpaBJICHHOCTH
JadbHEUIIero o0y4eHus.

OOGmiee 4yuca0 YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMUM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COIEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiectBa. duU3nMUecKue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BeulecTB. [[oHATHE O MeTOAaX MO3HAHUS B XUMUU. UHCThIE BELIECTBA U CMECH.
CriocoObl 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. (OTHOCHUTENbHAsT AaTOMHas Macca.
OtHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBas 0JIsl XUMHAYECKOTO 3JIEMEHTA
B COCIMHCHUH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBs3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COCAMHEHUI.

Ou3nuecKue W XUMHYECKHUE SBICHHUS. XHUMHUYECKasl peaknuss Hu €€
NpPU3HAKHA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY/I0H, MpaBujiaMu padoThl B 1ab0paTopuu
U npuéMamMu oOpalleHus C JabopaTOpHBIM O000PYTOBaHUEM, H3YYCHHE H
onmucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHUYECKUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBIeHUE BOCKA, TAsTHUE JibJIa, paCTUpPaHUE caxapa
B CTyINKEe, KUIEHHE U KOHJICHCAIMsl BOJIbI) U XUMHUYECKUX (TOpEHHUE CBEYH,
NPOKAJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCIHCTBHE MeJa C KHUCIOTOM)
SABJICHUM, HAOJIO/ICHWEe W OMHCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pa3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIIOM
Oapus, paznoxenue ruapokcuaa meau (1) nmpu HarpeBanuu, B3auMOICUCTBHE
xenesa ¢ pactBopom conu meau (1), uzyuenue crocoOoB pa3aeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMApPUBAHUE,  JTUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPEHHOW CONM, HAOJIIOJECHUE U
ONMCAaHUE PE3YJbTATOB MPOBEACHUS OMNbITA, WUIKOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHNEe MOJIeNIeld MOJIEKYJ (IIIApOCTEP>KHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmecs razos. CocraB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemecTBO. HaxokneHue kucimoposa B Mpupoje, PU3nueckue U XUMHYECKUE
cBoiictBa (peakuuu ropenusi). Oxcunsl. [Ipumenenne kuciaopoma. CrocoObl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUd W TPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — aJuToTponHas MOAU(PUKAIINS KUCIOPOIa.

TernoBoit 3PexT XUMUIECKON peakiy, TEPMOXUMHUECKUE YPAaBHECHUS,
9K30- U DHJIOTEPMUYECKHE peakiuu. TOIUIMBO: Yrojib U METaH. 3arps3HCHHE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — asmemeHT M mpoctoe BemecTBO. HaxoxkaeHune Boaopoaa B
npupose, (GU3NYECKHEe W XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI
noxyyenusi. KUcioTel v cou.

MousipabIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHECHUSIM.

Odusnueckne CcBoMCTBa BOAbl. Boma kak pactBoputens. PacTBOpbL.
HaceolllleHHbIE U HEHACHIIIEHHBIE pACcTBOPHI. PacTBOPHUMOCTH BEIIECTB B BOJIE.



MaccoBasi 1107 BEHIECTBA B PpAacTBOpe. XHWMHYECKHE CBOWCTBA BOJIBI.
OcHoBanusi. Ponb pacTBOpOB B NPHUPOJE W B KU3HU 4elloBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHNE NPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  cojieoOpasyromue (OCHOBHBbIC, KHCIOTHBIE, aM(oOTepHbIE) U
HecosieoOpaszyromue. Homenknatypa okcumoB. dusmyeckue U XUMHYECKUE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHuN. PU3NYECKUE U XUMHUYECKHE CBOWCTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucior. @uznueckue
U XMMHYECKHE CBOWMCTBA KUCIOT. Pan aktuBHOCTH MeTaiuioB H. H. bekerona.
[Tony4yeHne KUCIOT.

Comu. Howmenknatypa comneil. PuU3MUECKHE W XUMHUYECKHE CBOMCTBA
conei. [lomyuenue comen.

I'eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSL KUCIOPOAa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHMe, pacro3HABaHWE W HW3YYCHUE CBOMCTB KHUCIOpPOA,
HAOJIIOICHHE  B3aUMOJCHCTBUS  BEHIECTB C  KHUCJIOPOJAOM U YCJIOBHS
BO3HUKHOBEHHUSI W TIpEKpalieHusi TopeHus (1mokapa), O3HAKOMJICHHE C
oOpasllaMi OKCHJIOB W OIKMCAaHWE HX CBOWCTB, TOJy4YeHHUE, COOUpaHHUe,
pacro3HaBaHWE U H3YyYEHHE CBOWCTB BOJOpOJa (FOpPEHHE), B3aUMOACHCTBHE
BostopoJia ¢ okcuioM Meau (1) (BO3MOXKHO HMCITOJIb30BaHKE BHICOMATEPUATIOB),
HaOoIeHHe O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBAHHE
OCOOEHHOCTEW pacTBOpEHHs BEHIECTB C Pa3IUYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOJBI C MeETAJIaMU (HATpUEM U KaJbI[UEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3iloB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIAcCOB, HAOJIOJCHHE W3MECHECHHUS
OKpAaCKM MHJIHUKATOPOB B pACTBOpPax KHUCIOT W IIEJIOYEH, HU3YyUYCHUE
B3aumoeiictBus okcuaa mean (1) ¢ pacTBopoM cepHOW KHCIOTBI, KUCIOT C
METAJUIAMU, PEAKLINN HEUTPAIU3ALNU, [TI0JyYEeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajula JpPyrMM W3 pPacTBOpa COJIM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 3aJa4 M0 Teme «BaxHeWlne Kiacchl HEOPTaHUYECKUX
COCIMHEHUI.

IHepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XMMH4YeCKasi CBSI3b.
OKHCIANTEeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINHU

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKHX 3JeMeHTOB. [loHsTHE O
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE U HIEIOYHO3EMEIbHBIE METAIbI,
TaJIOTeHbl, 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
MIEPUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHbBIX snaep. M30TOmbl. DNEKTPOHBI.
CrtpoeHue AIeKTPOHHBIX 000JI09EeK aTOMOB IEePBHIX 20 XUMHUUECKUX 3JIEMEHTOB



[Tepuoanueckon cucremsl . 1. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoauueckoit cucreme 1. . Menneneena.
3aKOHOMEPHOCTH WU3MEHEHHUsI pajnyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IpymIiaM ¥ Iepruoiam.
3nauenne Ilepuonuueckoro 3akoHa u IlepuoanMYeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB U1 pa3BUTHUS HAyKu U npaktuku. [. 1. MenneneeB —
YUYEHBIN U TPAKIaHUH.

Xumudeckas cBsi3b. KoBajeHTHast (TossipHass M HEMOJIApHAs) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMHUYECKUX AJIEMEHTOB. IOHHAs CBS3b.

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

Xumuyeckuii IKCnHepuMeHm

U3ydeHHe 0Opa3llOB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMO/ICHCTBUE
TUJPOKCHUAA IIMHKA C PacTBOpPaMM KHUCIOT M IIEIOYEH, MPOBEICHUE OIMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKIINI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Meostcnpeomemmnule ceazu

Peanuzanysi MEXNpeAMETHBIX CBSI3€H MPU M3YUYCHUU XHMMHHU B 8 KJlacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATHUM, SBJISIOMIMXCS CHUCTEMHBIMU [JI1 OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHATHS: Hay4dHbIH (DaKT, THUIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHHTE3, KilaccupUKaIus, IepUOIUIHOCTD,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJISTUPOBaHNE, U3MEPEHNE, MOJICNb, SIBJICHUE.

dusznka: marepus, aroMm, 3SJIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIH],
W30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJCKTPUYECKUN 3apsll, BEUIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHE BEIeCTBa, Ta3, (U3MYECKUE BEIUYHHBI,
€JIMHUIIBI U3MEPEHUS, KOCMOC, TIJIaHeThl, 3BE€3/1b1, COJIHIIE.

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
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TpPEX IMEPUOJIOB, Kalusl, KaJlbIUsi U WX
COCIMHCHUH B COOTBETCTBHM C IIOJIO)KEHHEM 3JIEMEHTOB B llepuommueckoi
CHUCTEME U CTPOEHHEM MX aTOMOB.

CtpoeHue BellecTBa: BUIbI XUMUYECKON CBSI3U. THIBI KPUCTATTMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT TUMNA KPUCTAINIMYECKON PEIIETKH
1 BUJa XUMHUYECKOU CBA3U.

Kimaccupukanuss W HOMEHKIATypa  HEOPTaHMYECKHX  BEIIECTB.
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,
[0 HW3MCHCHUIO CTENEHEW OKHUCICHUS XHUMHUYECKUX  DJIEMEHTOB, IO
o0paTUMOCTH, TIO YYacCTHIO KaTalau3aropa). JK30- H DHIAOTCPMHUYECCKUE
pEaKUHH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopocTn XUMUYECKOW peakiuu. [lonsTre 00 0OpaTHUMBIX H
HEOOpPaTUMBIX  XMMHYECKMX peaknusx. I[loHsATHE O TOMOIE€HHBIX |



reTeporeHHbix peakuusx. [lonstue o karamuse. lloHsiTHE O XUMHUYECKOM
paBHOBecUU. DPaKTOphI, BIMSIOIINE HAa CKOPOCTh XUMHUYECKOW peakuuu u
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE  PEAKIMU, AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBbHONM  peakuuu. (CocTaBieHUE  ypaBHEHHUM
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HERNEKTpONUThl. KaTnoHbl, aHMOHBI. MeXaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMUYECKOW CBsi3U. CreneHp nuccounanuu. CUIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOIO
oOMeHa, TOJIHBIE M COKpalléHHbIE MOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHUCIJIOT, OCHOBaHUN M COJIEH B CBETE MPEJCTABICHUN 00 AJIEKTPOIUTUUYECKON
nucconuanvu. KauectBeHHbIE peakiny Ha HOHBL. [[OHATHE O TUAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

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 BObI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIMA
(ropenue, peakuuu pa3JIokKEeHuUs, COCIMHEHUS ), pacro3HaBaHHE
HEOPraHMYECKUX BEHIECTB C IMOMOIIBIO KAYECTBEHHBIX PEaKIMi Ha HWOHBI,
pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTeneHn okucienus. CTpoeHue u (GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWUMHUYECKHE CBOWCTBA Ha NPUMEpE XJiopa
(B3auMoAEeiCTBHE C METAJJIaMHU, HEMETAJUIAaMH, WHIeJI04aMH). XJIOPOBOIAOPO.
CousiHasg KUCIIOTa, XMMUYECKUE CBOMCTBA, MOJTyuyeHUe, puMeHeHue. JleiictBue
XJIOpa W XJOPOBOAOPOJA Ha OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
HaXO0XJICHUE B MIPUPOJIE.

O6mrass  xapaktepuctuka odnemMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTereHn okucieHus. CTpoeHue u pu3nuecKue
CBOWCTBAa MPOCTBIX BEHIECTB — KHCIOpOAAa H  cepbl. AJUIOTPOMHBIE
MOJIU(PUKALIUUA KUCIOPOJIa U cepbl. XUMHYECKUE CBOMCTBA cepbl. CepoBOIOPO,
cTpoeHue, GU3MYecCKue U XUMHYeCKue CcBoicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHas KuCIOTa, (U3UYECKUE W
XUMUYECKHE CBOMCTBa (0OOIME Kak TPEICTABUTENs Kiacca KHUCIOT U
cnenupuyeckre). XMMUYECKHUE PEAKIUH, JISKAIIHE B OCHOBE MMPOMBIIIIICHHOTO
crioco0a TMOMy4YeHUs: CepHOM KHUCIOTHL. [Ipumenenne cepHort kuciotbl. Comnu
CCPHOII KHCIIOTBI, Ka9ECTBEHHAs] Peakuys Ha Cynbdar-noH. HaxoxaeHue cepel
1 e€ COeAUMHEHUI B mpHUpoae. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl
COCAMHEHUAMU Cepbl (KUCIOTHBIE IO, 3arpA3HEHUE BO3/1yXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

O6mras xapakTepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEINEHU OKUCIEeHUsA. A30T, pacnpoCTpaHEHHE B



npupoze, pusnueckue u XumMuieckue cpoiictBa. Kpyrosopor azora B mpupoje.
AMMHaK, ero pU3nyecKue U XMMUYECKUE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHHE.
KauectBeHHast peakiivsi Ha UOHbI aMMOHUS. A30THasl KHCIIOTa, €€ MOJTy4YeHuE,
du3nueckue M XUMUYECKHE CBOMCTBa (00IIMe Kak MpeICTaBUTENsl Kiacca
KUCIOT W crneuuduyeckue). VMcnonp3oBaHue HUTPATOB W COJIe aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHud. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JT0XKIH, 3arpsiI3HEHNE BO3/yXa, MOYBBI
u BojoéMoB). docdop, amnorponubie Moaudukanuu docdopa, puzndeckue u
xumuyeckue cBoictBa. Oxcun dochopa (V) u  dochopnas xkucinora,
du3nyueckre U XMMUYECKUe CBOMCTBA, noxydeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUIA.

O6mass  xapaktepuctuka oanemeHToB |IVA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTENEHU OKHUCIICHHUS. YTIEpOJ, aUIOTPOIHbIE
MOAU(UKALIUUA, PACTIPOCTPAHEHHE B NPHUPOJAE, (PU3MYECKHEe U XUMUYECKHE
cBoiictBa. Ancopouus. KpyroBoport yriaepona B npupoae. Okcuipl yriepoa,
uX (QU3NYECKHEe U XUMHUYECKHE CBOWCTBA, JCHCTBUE HA >KUBBIE OPTaHU3MBI,
MOJIYYCHHE U NMPUMEHEHUE. DKOJIOTHUECKUE TTPOOJIEMBI, CBI3aHHBIE C OKCHUJIOM
yraepoga (1V), rumore3a rio0ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YrompHas kuciora u €€ CoiaM, UX (U3MYECKHE M XUMHUYECKUE
CBOMCTBa, MOJy4YyeHHUE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIILIEHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavasibHbIe TIOHATHST OO0 OpPraHUYECKUX BEHIeCTBAX Kak o
COCIMHEHUSIX yriiepojaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCyCcHasi KucioTa). [lpupomHple HCTOYHUKH  YIIEBOAOPONOB  (yroib,
IPUPOAHBINA Ta3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJIb B OBITY
U TPOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOTMYEeCKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojiax — U UX POJIM B KU3HU 4eloBeKa. MaTepuaibHOe eIUHCTBO
OpraHUYECKUX ¥ HEOPTaHUUYECKUX COCTUHECHHM.

Kpemunii, ero ¢dusmyeckne U XUMHUYECKHE CBOICTBA, MOJYYCHHE U
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOmume mnpeacraBieHus 00
okcuze kpemuus (1V) u kpemuueBoit kuciaore. CHIMKAThI, UX UCTIOJIH30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHeire cTponTebHbIe MaTepHalIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. [IpodiemMbr 6€30macHOTO UCTIOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumeHm:

U3ydeHHe OoOpa3I0oB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJISHOMN
KHUCIIOTHI, TPOBEICHUE KAaU€CTBEHHBIX PEAKIIUN HA XJIOPUI-UOHBI U HAOII0ICHUE
MIPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromre (Pu3ndecKkue U XUMHUUIECKHE
CBOWCTBA TQJIOT€HOB M WX COCIMHEHMH (BO3MOXKHO HCIOJb30BaHHE
BUJICOMATEPUATIOB), O3HAKOMJIEHHE C O0pa3lamMu XJIOPUIOB (TaJOTeHUIIOB),
O3HAKOMJIEHHE C oOOpa3lamMu cepbl W €€ COCIUHCHUSIMH (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HAONIOJCHUE TMpollecca OOyTrIIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBICHHOW CEPHOM  KHCIOTHI, TMPOBEIACHUE
KaueCTBEHHOW peakiuu Ha CcynbhaT-uoH W HaOMIOIeHWe TMpu3HaKa e&
MPOTEKAHUsI, 03HAKOMJICHHE C (PU3NYECKUMH CBOMCTBAMHU a30Ta, (hochopa u ux
COCNMHEHW (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opaslamu
a30THBIX U POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, paclio3HaBaHUE U
M3y4eHUE CBOWCTB aMMHAaKa, TNPOBEICHHUE KAYECTBEHHBIX DPEAKIMi Ha HOH



aMmmoHusi W (docdaT-uOH W U3yYEHHE TPU3HAKOB UX IPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YYEHHE MOJCICH KPUCTALIHYECKUX
pemérok anMaza, Trpaduta, dyiepeHa, O3HAKOMJIEHHE C IPOIECCOM
a7IcOopOLIMKM PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IIPOTHBOTA3a, MOJIydeHHe, cOoOMpaHHUe, paclo3HaBaHHWE W HM3y4YCHUE CBOMCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKlIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M HW3YyYECHHUE TPHU3HAKOB HUX IMPOTECKAHMS, O3HAKOMJICHHE C
NPOAYKIMENH CHUIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BakHeile HeMeTauIbl 1 UX COSTUHCHUSY.

MeTaJiIbl 1 X COeAMHEHHUS

OO6miass XapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METAJUIOB Ha
OCHOBAaHUU MX MOJ0XeHUs B [leproandeckoil cucteMe XMMHUYECKUX JIEMEHTOB
. . MenpneneeBa u ctpoeHusi aroMoB. CTpoeHHEe MeTajuioB. MeTtajuinueckas
CBSI3b U METAJUIMYECKAas KPUCTALIMYECKAS PEHIETKA. DIECKTPOXUMUYECKUN Pl
HAaNpsDKEHUM MeTauioB. DU3MYECKME W XMMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TONIydeHUsS MeTauioB. [loHATHE O KOpPpO3uWH METaJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTBI HMX OT Koppo3uu. CruiaBel (CTaib, YYT'YH,
JTIOPAIIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

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

[llenouyHo3eMeNbHBIE METAIbl MarHud W KaJIbLUMK: IIOJIO)KECHHUE B
[lepuomnueckon cucreme xumuueckux isneMmeHtoB JI. WM. Mengeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXJAEHHE B mpupoae. Puzmueckne M XUMUYECKUE
CBOWMCTBA MarHus W Kaubliusa. Baxknelime coeauHeHUs Kaiablius (OKCHI,
TUAPOKCU/I, COJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

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

Keneso: nmonmoxenue B [leppoanyueckoi CuCTEME XUMHAYECKUX SJIEMEHTOB
1. 1. MenneneeBa, cTpoeHUE aToMa, HaXOXKJAeHUE B npuponae. Pusnueckue u
XUMHYECKHEe CcBoMcTBa kene3za. Okcuapl, THApOKCcHaAbpl U conu keneza (1) u
xenesa (l11), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuyeckuii IKChepuMeHm:

O3HAKOMJICHHE ¢ oOpaslaMHd METaJNIOB M CIIaBOB, MX (HU3UYCCKUMHU
CBOMCTBaMH, W3Y4YEHHUE PE3YJIbTAaTOB KOPPO3MU METAJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHJIA
KaJIBIIUS W HATpPUsS C BOJIOH (BO3MOXKHO HCIOJb30BAaHHUE BHACOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJIBI, MPOIECCAa TOPEHHUS JKEJ€3a B KUCIOPO/IE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), MPU3HAKOB IPOTEKAHUS
KaY€CTBEHHBIX PEAKIM HA MOHBI: MarHus, Kajablus, aJJFOMAHUSA, [IMHKA, KeJe3a
(1) u xenesa (Il), memu (Il), HaOmrOmEeHWE W OMHCAHUE IMPOIECCOB
OKpalllMBaHMWsl TUIAMEHM HWOHAMHW HaTpus, Kaiusg M KajdblMs (BO3MOXKHO
HCIIOJIBb30BAaHNE BHUICOMATEPHAIOB), HCCIeAOBaHHEC aM(OTEPHBIX CBOKMCTB
TUJIPOKCHIA ATFOMUHHS U THUAPOKCHUIA IIUHKA, PEUICHUE SKCHEPUMEHTATbHBIX
3aj71a4 1o TeMe «BakHelIe MeTauIbl U UX COSTUHEHUS.

XuMHS M OKPYKAKOLIAA cpeaa



BemecTBa 1 Marepuanbl B MOBCEIHEBHOW >XM3HU 4eoBeka. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKHUX peakiuii B ObITy. [lepBas momoipb npu
XUMHUYECKUX 0)KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKaIOIIeH cpeabl (MpeeabHas J0myCcTuMas
KOHIIeHTpamust  BemiectB, pgainee — IIJIK). Ponp Xxumum B pelieHuu
AKOJIOTHYECKUX ITPOOJIEM.

Xumuueckuii IKCnepumenm:

H3ydeHHue o0pa3lioB MaTePUAIOB (CTEKIIO, CTUIABbI METAJIIOB, MOJUMEPHBIC
MaTepualbl).

Meoscnpeomemmnule ceazu

Peanmzanust MexnpeaMeTHBIX CBS3ed MpU U3YYCHUH XUMHUU B 9 Kjacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYUHBIX
MOHATUM, TaK W TIOHATUM, SIBIASIOMIMXCS CHUCTEMHBIMH JIJIS OTJEIbHBIX
IPEAMETOB €CTeCTBEHHO-HAYYHOTO ITUKIIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE MMOHATHS: HAyYHbIN (akKT, TUIOTe3a, 3aKOH,
TEOpHs, aHAIW3, CHUHTE3, KiaccuuKamus, IepUOIUIHOCTh, HaOII0JICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHHUE, MOJEb, SBJICHUE, MapHUKOBBIM
3¢ deKT, TEXHOIOTHS, MaTCPHAIHI.

dusmka: Marepus, aToMm, 3JCKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIH]I,
U30TOIIbI, PaJMOAaKTUBHOCTh, MOJICKYJa, SJEKTPHUUYCCKUMA 3apsija, MPOBOIHUKH,
MOJTYTIPOBOAHUKH, JUIJEKTPUKH, (HDOTOIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHOe€  COCTOSIHME  BEIeCTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJNTMYECKass pEImETKa, CIUIaBbl, (PU3HYECKHUE BEIUYHMHBI, CIIUHHIIBI
U3MEPEHUS, KOCMHUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE3b1, COJIHIIE.

buonorus: ¢orocuntes, apixanue, ormocdepa, IKOCUCTEMA, MUHEPAJIbHBIC
yI00peHns, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbBIC BEIICCTRA.

['eorpadmsa: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIC IMMOPOMIBI,
TIOJIC3HBIS HCKOTIaeMBbIe, TOILTUBO, BOJTHBIC pecypchl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XO€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHOM  JEATEIBHOCTH B  COOTBETCTBUM C  TPAAULIMOHHBIMU
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMU,
NPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMH MOBEJICHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIUN 00YyHarOITUXCS.

JIn4HOCTHBIE  pe3yJibTaThl  OTPAXKAIOT TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJCTBOBATbCA CHUCTEMOM IO3UTUBHBIX LEHHOCTHBIX OpPHUEHTAUUWA H
pacIIMpEHNE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCTIMTAHMS:

LHEHHOCTHOTO  OTHOUIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJEOUIO0, NMOHWMAaHUS 3HAYEHUS XUMHUYECKOU
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMaIell 0 TMepefoBbIX JOCTIKEHHSIX M OTKPBITHSIX MHPOBOH H
OTEUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTM B HAy4YHBIX 3HAHMUIX 00
yCTPOMCTBE MUpPa U OOIIECTRA;

2) rpakAIaHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHWI B  KOJUIEKTUBE, KOMMYHHKAaTHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO IMOJE3HOM, y4eOHOUCCIIEeI0BATEILCKOM, TBOPUYECKON U JIPYTUX
BUJIaX JICSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIESATEIIbHOCTH
IIPY BBIMIOJHEHUW Y4€OHBIX, O3HABATEIBHBIX 3a/1a4, BHITOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIOHMMAHWIO W  B3aUMOIIOMOIM B  Tpolecce OTOM  yueOHOi
NEATEIIbHOCTH, TOTOBHOCTU OILIEHUBATh CBOE MOBEJCHHUE W TOCTYIKH CBOMX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICACTBUU ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEJCTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOIIME
OCHOBY JIsl TOHUMAaHUS CYIIHOCTH HAyYHON KapTUHBI MUPA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIBI, B3aUMOCBS3AX YEJIOBEKA C
MIPUPOTHOM CPEIOH, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MIO3HABATEIbHBIE MOTHUBBI, HAIPABIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUU
M0 XHMHH, HEOOXOJMMbIE IJisi OOBSICHEHUS HAOII0IaeMbIX TIPOILIECCOB H
SBJICHHUM, TMO3HABATEIbHOW, MH(POPMAIIMOHHON M YUTATEIbCKON KYJIbTYpPHI, B
TOM YHCJIE HaBBIKOB CaMOCTOATEIbHON padOThl C Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMHU  TEXHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIE0BATEIHCKOM
NeSTeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH U YPOBHS O0Y4YEHUS B
JIaJIbHCUIIIEM;

4) hopMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOULIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU Ha 3JI0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUN U
HETIPUSITUE BPEIHBIX TNPUBBIUEK (YMOTPEeOJEHUS aJIKOroJisi, HApPKOTHKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIFOJCHUS TMpaBUi  OE30MAaCHOCTH NP
oOpalieHn ¢ XMMUYECKUMH BEIIECTBAMU B OBITY U peajbHOM JKU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K MPAKTUYECKOMY HM3Y4EeHHIO Mpodeccuil U TpyAa pa3iIudHOro
poJia, YBaKEHUE K TPYIly U pe3yJbTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPHUMEHEHHS MPEIMETHBIX 3HAHUM M0 XMMHUU, OCO3HAHHBIA BHIOOD
UHAVMBUIYAIbHOM  TPaeKTOpUM TNPOJOJDKEHUST 00pa3oBaHUsl C  Y4YETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX NHTEPECOB U
noTpeOHOCTeH, ycnemHol NpodecCuOHaTbHON NEeATeTbHOCTH U Pa3BUTHS
HEOOXOMMBIX YMEHHI, TOTOBHOCTh aJalTHPOBAThbCS B MpodecCHOHANbHON
cpene;

6) 3K0JIOTrNYeCKOro BOCTIMTAHUS

AKOJIOTUYECKU I1EJeCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CyIlIeCTBOBaHUS, TOHUMAHUE IEHHOCTHU 37J0POBOTO
u Oe3omacHoro obpasza »U3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3HMUEeCKOMY U TMICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOICHUS
npaBuil OE30IaCHOTO TMOBEJEHUS Tpu paboTe C BEIIEeCTBAMHM, a TaKXe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, JJIs
pelIeHusT 3aJlay, CBS3aHHBIX C OKPYXKAIOIIeW MPUPOTHON cpemoi, s
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHMS TJIOOAIBHOIO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICHHUs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTUUECKOTO MBIIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM
B MTO3HABATEJIbHON, KOMMYHUKATUBHOU U COIIMAIIBHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMEeTHBIX Pe3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33pPEHUSI OOIICHAYYHBbIE TOHATUS (3aKOH, TEOpHs,
OPUHIMI, TUIOTe3a, (akT, CHUCTEMa, MPOIECC, IKCIEPUMEHT U JPYroe.),
KOTOpbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHMM M3 OJTUX TPEIMETOB  (HOPMHUPOBATH
IPEICTAaBIICHHE O IEJOCTHOW HAy4YHOW KapTUHE MHpa, W YHUBEpPCaJIbHBIC
yuyeOHble JEeUCTBUS (TMO3HABAaTEIbHBIE, KOMMYHHMKATUBHBIC, PETYJSTUBHBIC),
KOTOpble oOecrneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIECOHOMU e TeTbHOCTH.

Ilo3naBaTesibHBbIE YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUS

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUS WCIOJIB30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHUU
3HAHWI: PACKPBIBATh CMBICT XUMHUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
IPU3HAKH, YCTAHABJIUBATH B3aUMOCBSI3h C IPYTUMHU MMOHATUSIMH ), HCTIOJIB30BATh
MOHATHS JJ11 O0BSICHEHUS OT/ACIIbHBIX (haKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KpUTepUH I KiIacCU(PUKAIMM XWMHUYECKHX BEIIECTB U XUMHUYECKUX
peaKkiMii, yCTaHABIMBATh MPUYMHHO-CIIEJACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXIACHUS (MHIYyKTUBHBIE, NEAyKTHUBHEIE,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHSITh B TPOIECCe TMO3HAHUS TOHATHS (MIPEAMETHBIC U
METaNpEIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HUCIOIb3yEMbIEC B
XUMUH, TPeoOpa30oBbIBATh IMHUPOKO TMPUMEHSEMbIE B XHMHH MOJICIIbHbBIE
MIPEACTABJICHUS] — XUMUUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4deckasi hopmya
1 ypaBHEHHWE XMMHUYECKOW PEaKIMU — MPHU PEHICHUH y4eOHO-TI03HABATEIbHBIX
3amay, ¢ y4€TOM OTUX MOJEIBHBIX TPEJICTABICHUNA  BBIABISITH U
XapaKTEepU30BaTh CYIIECTBEHHBbIC TMPU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XUMHUYECKUX pPEaKUuid, BBIABIATH  OOIIUE
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJCTBEHHBIE CBSI3M W INPOTUBOPEYHS B
M3Y4YaeMBbIX IIPOLIECCAX U SIBJIICHUSIX.

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

YMEHHE UCIOJIb30BATh MOCTABJIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TAaKXKe€ B KAdyeCTBE OCHOBBI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npUOOpETeHHE ONbITa MO TJIAHUPOBAHUIO, OPTaHU3AIMKU U TPOBEICHUIO
YUYEHMUYECKUX DSKCIEPUMEHTOB, YMEHHE HaOII0AaTh 3a XOJOM Mpolecca,
CaMOCTOSTENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyIupoBaTh 0000IICHUS
Y BBIBOJBI IO pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIENOBaHUs, COCTABIATh
OTUYET O TIPOJICIIAHHOM paboTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHUPOBATH HHPOPMALIUIO
pa3NUYHBIX BUAOB U (GOpM TMPEACTABICHMS, TMOJy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHbIE TMMOCOOMs, pecypchbl HTepHeTa), KPUTHYECKHM OIICHUBATh
IPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSTh Pa3IN4HbIe METOJIbI U 3aIMPOCHI MPU TOUCKE U 0TOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JJISl BBITIOJIHEHUS
y4eOHBIX U MMO3HABATENIbHBIX 33]1a4 OMPEICIEHHOTO TUTIA, TPUOOPETEHHUE OTbITA
B 00JIaCTH HCIOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYpOH aKTUBHOTO WCIIOJIb30BaHUS PA3IUYHBIX ITOUCKOBBIX
CUCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTUMAJBHYIO (OpPMY TMpEACTaBICHUS
uH(bOpMAIIMN U WUTIOCTPUPOBATH pEIIacMbie 3aJa4l HECJIOXKHBIMU CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHHE UCIOJIb30BaTh U AaHAJIM3UPOBaTh B IMpolecce Y4eOHOU W
UCCIIE0BATEIbCKOMN NEATEIIbHOCTH uHdopmaIuio 0 BIIMUSTHUU
POMBIIIJIEHHOCTH, CEIbCKOTO XO34iICTBA M TPAHCIOpPTa Ha COCTOSHHE
OKPYXKaroLen PUPOTHON CPEIBI.

KoMMyHuMKaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE H1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xoje auanora u (WiHM) JUCKYCCHH) TIO
CYIIECTBY OOCY>KmaeMoil TeMbl, (OpMYIUPOBATh CBOM  TPEAJIOKECHHUS
OTHOCHUTEJIBLHO BBIMOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATh IOJIYYEHHbIE PpE3yJlbTaThl I[O3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTAaX; JeJaTh IPE3CHTAIUIO
pPE3yNbTaTOB  BBIMIOJHEHUS XHMMHUYECKOTO OJKCIepuMeHTa (J1abopaTopHOTO
OTIbITA, JIAOOPATOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
IPOEKTA);

yMEHUSI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEIbHOM M  HUCCIEIOBATEIbCKON  JEATEIbHOCTH TMPU  PELICHUH
BO3ZHUKAIOIIMX MPOOJEM HAa OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCyXneHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IITYPMbBD»,
KOOpAWHAIIUS COBMECTHBIX JEUCTBUM, OMNPEACIICHUE KPUTEPHUEB IO OLEHKE
KauecTBa BBIMIOJIHEHHOW PabOTHI U IpyTHe).

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOATENIbHO ONPENENATh UEIU JESITEIbHOCTH, MIJIaHUPOBATH,
OCYIIECTBJISITh, KOHTPOJIMPOBAThH U TIPU HEOOXOJIUMOCTH KOPPEKTUPOBAThH CBOIO
JeSITeILHOCTD, BEIOUpATh Hanboiee 3PpGEeKTUBHBIE CIIOCOOBI PEIIeHUs YICOHBIX
Y TMO3HABATENIbHBIX 3a7a4, CaMOCTOSITEIbHO COCTAaBIISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEWCTBUM NPU BBINOJHEHUU 3aJaHUM C YYETOM



MOJTYYEHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX U PEAKIIUsX,
OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pE3ysibTaTa 3asBJICHHOMN 1I€JIM, YMEHUE
UCIIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, MpeajiaracMble B YCJIOBUHU
3aJIaHUMN.

INPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMs, YCTAaHOBJIEHHOTO JaHHOM (eaepanbHOi paboyel Mmporpammoi,
BBIJICJISIOT: OCBOSHHBIE 00YYaIOIIUMUCS HAay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBUl, creuuduyeckue Ui TpeAMETHOH 001acTH  «XHUMHS», BHUIBI
JNEATEIBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHUS, €ro HWHTEPHpETalNH,
mpeoOpa3oBaHUI0 M MPUMEHECHHIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYaIIHSIX.

K xoniy oOydeHuss B 8 kJjacce npeaMeTHbIe pe3yiabTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIINUXCS YMEHHI:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYJIa,
XUMHUYECKUHN 3JIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEILIECTBO, CMECH
(oIHOpOIHAS ¥ HEOJTHOPOJIHAS ), BaJIGHTHOCTh, OTHOCUTEIIbHAS aTOMHAas
U MOJICKYJIApHAs Macca, KOJHMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBas JOJIsI XMMHUYECKOro »JJIEMEHTa B COCAUHCHHH,
MOJISIPHBIN 00BEM, OKCH/I, KHCJIOTA, OCHOBaHHUE, COJIb,
BJICKTPOOTPUIIATEIILHOCTD, CTEIIEHb OKHUCJICHUS, XUMUUYECKAs PEaKIus,
KJaccuuKaIis peakiuii: peakiiuu COeIUHEHUsI, PeaKIIUU Pa3JIOKEHHUS,
peaKkIuy 3aMeIIeHUs], PEaKIMu OOMEHa, 2K30- M JHJIOTCPMHUUYECKHE
peakIuu, TEIIoBor 3(pdeKT peakiuu, Sapo aToMa, JICKTPOHHBIM CIIOi
aTomMa, aToMHasi oOpOuTalb, paJUyC aToMa, XHUMHYECKas CBS3b,
MOJISipHAsl W HEMOJIApHAasT KOBaJCHTHAs CBsA3b, MOHHAs CBA3b, HMOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJiA BellecTBa (MPOIEHTHAS
KOHIICHTPAIIHs) B PaCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX IIOHATHH U
MIPUMEHSATH THU TOHSTHUS MPU OMMMCAHUH BEIIECTB U UX MPEBPAILICHUN;

e HCIOJIB30BaTh XHWMHYECKYIO CHMBOJIMKY JJII COCTaBJICHHS (HOpMYyIl
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e OMNpEIENATh BAJCHTHOCTh aTOMOB  DJJICMEHTOB B  OMHApHBIX
COCAMHEHUSX, CTEMEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApPHBIX
COCIMHCHUAX, TMPUHAJIC)KHOCTh BEIIECTB K OMPEICIEHHOMY KJaccy
coeMHEHUN 1o GopMmysiaM, BHUJ XUMHYECKOH CBSI3M (KOBAJICHTHAas W
MOHHAs) B HECOPTaHUYECKUX COCTUHCHUSX;

e packpsiBaTh cMbIca [lepuommueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB
XAMHUYECKHUX BJIEMEHTOB OT MX MOJIOKEHUS B [leproanueckon cucreme,
3aKOHOB COXPAHEHMSI MACCHI BEIIECTB, MOCTOSHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUYEHHUs, 3aKOHa ABOrajpo;

e OIKCBHIBATh M XapakTepH30BaTh TabmuuHyio ¢opmy Ilepuoamdeckoit
CHCTEMbl XMMHYECKHX DJJIEMEHTOB: pa3fiiuaTh TOHSATHUS «IJIaBHas
noarpymnmna (A-rpynmna)» u «nobdounas noarpynna (b-rpymnma)y», masie
1 OOJIBIINE MEPHOJIbI, COOTHOCHTh 0003HAYCHHSI, KOTOPhIE UMCIOTCS B
tabiuie «llepuogmyeckas cucrema XuMUYeckux siemenToB JI. .
MenpneneeBa» € YHCIOBBIMU XapPAKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHYECKUX DJJIEMEHTOB (COCTaB M 3apsja  sapa, oOIiee dYHcio
3JIEKTPOHOB U PACTIPEACIICHUE UX 1O JICKTPOHHBIM CJIOSIM);



K

KJaccu(UIMPOBATh ~ XMMUYECKHE  DJIEMEHThI,  HEOPTraHWYECKUe
BEIIECTBA, XUMUYECKUE pEaKINH (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIUIOBOMY YD (EeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEILIECTB
pa3IMYHBIX  KJACcCOB,  MOATBEpXJas  ONUCAHHE  MPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIN;
IPOTHO3UPOBAaTh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT HX
KAUECTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUA XUMHUYECKUX
NPEBPALCHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTENIBHYIO MOJEKYJSPHYIO W MOJSIPHYKO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XMMHYECKOTO »3JieMeHTa 1o Qopmyiie
COEMHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIHTH
Pacy€ThI IO YPABHEHUIO XUMHYECKON PEAKIINH;

IPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEIBHON ESITENBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, OO0OOIICHHE, CHUCTEeMAaTU3aIHIO,
KJIacCU(UKAIMIO, BBISBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3eU — IS
U3YUYEHHUSI CBOMCTB BEUIECTB M XMUMHYECKHX pPEaKIHi, €CTECTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHE, U3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIN );

ClIeAoBaTh MpaBWIAM  TOJIB30BAHUS XUMHUYECKOM TOCYIOW H
nabopaTOpHbIM 000PYJIOBaHMEM, a TaKKe MpaBWIaM OOpalleHUs C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMH 110 BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3o00pa3HbIX BeHIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBJICHUIO
pacTBOPOB €  OIPEHEIIEHHOM MacCOBOM JOJIEM PAacTBOPEHHOTO
BEILIECTBA, [JIAHUPOBATh U MPOBOAUTH XUMHUYECKUE SKCIIEPUMEHTHI 110
paclo3HaBaHUIO pAaCTBOPOB IIEJIOYEH © KHUCIOT € MOMOIIBIO
WHIMKATOPOB (JJaKMyc, (peHoNIPTaIenH, METUIIOPAHXK U IpyTHe).

KOHIly oOyueHus B 9 KJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y 00YJAIOIIMXCS YMEHHIL!

PACKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TOHSTHI: XUMHYECKUN
AJEMEHT, aTOM, MOJIEKyJa, WUOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJI0’KHO€ BEIIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, CTEIIECHb
OKHCJICHHS, XMMHYECKas peaKiusi, XHUMHUYECKass CBA3b, TEIIOBOM
ahdexT peakiuu, MoOJb, MOJSIPHBIA 00BEM, PACTBOP, DIEKTPOJIUTHI,
HERJIEKTPOIUTHI, SJIEKTPOIUTUYECKAST TUCCOUUALINS, PEAKIIUU MOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEeOoOpaTUMBbIE PEAKIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCICHHE W  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEepPHOCTh, XHUMHUYECKass CBsI3b (KOBAJICHTHAs,
MOHHAs, METa/UIMYecKas), KpHUCTAIMYecKas pemeéTka, Koppo3us
METAJJIOB, CIUIAaBbl, CKOPOCTh XHWMHYECKON pEaKiuu, MpeaeabHO
nonyctumas konueHtpauus 111K BemecTsa;

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

ONpENeNITh BAJECHTHOCTh W CTENEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEAUHEHHUSIX PAa3JIMYHOTO COCTaBa, MPUHAJJICKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIAcCy COEIWHEHUW 1o (dopmysam, BHI
XUMUYECKON CBsI3U (KOBAJIGHTHAsl, HWOHHAsA, METaUIMuecKas) B



HEOPraHUYECKUX COCIUHEHUSIX, 3apsil MOHA MO XUMHUYECKON Gopmyiie,
XapakTep cpeibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCIUHEHUI,
THUI KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath cMbica Ilepuommyeckoro 3akona JI. M. MennaeneeBa u
JIEMOHCTPUPOBATh €ro TOHMMAaHHWE: OMHUCHhIBATh W XapaKTepU30BaTh
Tabnunyto Gopmy Ilepronnyeckoit cucTeMbl XUMUYECKUX DJIEMEHTOB:
pasznuyaTh MOHATUS «MJIaBHas moAarpynmna (A-rpynmna)» u «mnoOodHas
noarpynmna (b-rpynmna)», manbie W OOJbIIME MEPUONBI, COOTHOCHUTH
0003HauEHHUsA, KOTOpPbIE HMEIOTCS B TMEPUOJUYECKON Tabiuue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOEHHUS AaTOMOB XHMMHUYECKHUX
AJeMEHTOB (CocTaB W 3apsj sapa, oOIlee YUCIO HJIEKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJOAM), OOBACHSTH OOIIHUe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 2JIEMEHTOB U MX COCAMHEHUN B
npenenax MajiblX NEPUOJOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE peaKInu (M0 YUCITY M COCTaBy YYaCTBYIOIIUX B
peaKIMK BEUIECTB, M0 TEIIOBOMY (P deKTy, M0 M3MEHEHUIO CTEICHEH
OKHUCJICHUSI XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CIEIUPUIECKUE XUMUYECKUE
CBOMCTBAa TMPOCTHIX M CIOXKHBIX BEIIECTB, MOJTBEPXIasi OIMUCAHUE
IpUMEPaMH MOJIEKYJIAPHBIX M MOHHBIX YPAaBHEHHM COOTBETCTBYIOIIMX
XUMUYECKUX PEaAKIUi;

COCTABJISITh YPAaBHEHUS DJIEKTPOJUTUYECKON JIUCCOIHUAIMU KHUCIIOT,
miesIo4el W CoJieil, MOJIHBIE U COKpAIllEHHbIE YPaBHEHUS peaKIuit
MOHHOTO  OOMEHa, YpaBHEHMS  peaKiuii,  MOJATBEP KIAIOIINX
CYILIECTBOBAHHME T€HETHUYECKOM CBSI3U MEX]y BEIIECTBAMU Pa3JIMYHBIX
KJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
MIOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCca dTUX PEaKIni;
IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT UX CTPOCHUS,
BO3MOXHOCTH TPOTEKAHUS XUMHUYECKUX IMPEBPAIICHUI B pPa3IWYHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJIieMeHTa 1o (opmyiie
COCIMHEHUS, MACCOBYIO [IOJIIO BEIECTBA B PacTBOpPE, MPOBOIUTH
pacy€Thl O YpaBHEHUIO XUMHUYECKOU PEaKIINy;

coONo/IaTh  MpaBWJIa  TOJIb30BAHUS  XMMHUYECKOM  TOCYI0M U
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBUiia OOpaIleHUS C
BEIIECTBAMU B COOTBETCTBHU C WHCTPYKIUSMH TI0 BBIMOJIHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIICKUCIIOTO Tasa);

MPOBOJIUTh  PEAKIIMH, TOJATBEPKAAIONINE KAYECTBEHHBIM COCTaB
Pa3IUYHBIX BEIIECTB: pPACMO3HABATh OMNBITHBIM MYTEM  XJIOPHU/I-,
Opomun-, wuomua-, KapoObonar-, ¢Qocdar-, cunmukar-, cymnbdar-,
TUAPOKCUJI-UOHBI, KATHOHBI aMMOHHUSI M MOHBI M3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAaHUYCCKUX BEIIECTB;
MPUMEHSATH OCHOBHBIC OTEPAIMH MBICIUTEIHON JCSITEIBHOCTH —
aHaJgu3 ®W CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTeMaTH3aIHIo,
BBISIBIICHHE TTPUYMHHO-CIICICTBEHHBIX CBS3E€H — ISl M3yUYEHUS CBOWCTB
BEIIECTB W XWMHUYECKHX PEAKIUH, €CTeCTBEHHO-HAy4YHBIC METO]IbI



NO3HAHMs — HAOIIOACHHUE, N3MEPEHHE, MOJICIUPOBAHHE, IKCIICPUMEHT
(peaybHBIM u MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue KounyecTBO 4acoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
Pa3ieioB U TEM KoHnTtpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
NPOrpamMMbl padoThI padoThbI
Paznea 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumus — BakHas
11 00J1aCTh €CTECTBO3HAHMS 5 0 5 bubmuoreka [JOK
' 1 IIPaKTUIECKOM https://m.edsoo.ru/7f41837c
NeATEIIbHOCTH YeJIOBEKa
BermecTBa u xuMu4eckue bubmuoreka [JOK
1.2 15 1 0 .
peakuuu https://m.edso0.ru/7f41837¢c
Wroro no pazneny 20
Pazjen 2. BaxkHeiimme npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
91 Boznyx. Kucnopon. 6 0 0 bu6mmoreka [JOK
' [MousTre 06 OKcUaax https://m.edso00.ru/7f41837¢c
99 Bognopon.Ilonsarue o 8 0 1 bu6nuorexa [IOK
' KHCJIOTaxX U COJAX https://m.edso0.ru/7f41837¢
23 Bopna. Pacteopsl. 5 1 1 bu6mmorekxa [IOK
' [TonsiTHE 00 OCHOBAHUAX https://m.edsoo.ru/7f41837¢
OcHOBHBIE KJIACCHI Bu6 OK
2.4 HEOpPraHUYECKUX 11 1 1 nosmoreka L1

COeIUHEHUN

https://m.edsoo0.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
https://m.edsoo.ru/7f41837c

Utoro mo pazneny 30

Paznen 3. llepuoanuecknii 3axoH u [lepuoagnueckas cucrema xumuueckunx 3jemMeHToB /I. U. MenneneeBa. CTpoeHue aToMOB.
XumMnuyeckas cBsizb. OKHCJIUTETbHO-BOCCTAHOBUTE/IbHbIE peaKIIuu

[Tepuonuueckuii 3aKOH U
[Tepuonnueckas cucrema
3.1 XAMHUYECKHX DJIEMEHTOB 7 0 0
. . Menneneena.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

CrpoeHnue atoma

XUMHYECKasl CBS3b.

3. OKucauTenbHo- 3 1 0 bubmuoreka [JOK
' BOCCTAHOBUTEIbHBIE https://m.edsoo.ru/7f41837c
peakumn
bubmuoreka [JOK
Hroro no pasaeiy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO
68 4 5

YACOB I10 [TPOTPAMME



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

9 KVIACC

HaumeHoBanue KonuyectBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHnTtpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
nporpamMmbl padoThI padoThI
Pa3ned 1. BemecTBo H XuMH4yecKkue peakiun
IToBTOpEHUE 1
11 yriayOieHue 3HaHu| c 1 0 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeioB https://m.edso00.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE BuG 10K
uoIMoTeKa
1.2
SAKOHOMEPHOCTH . 4 : 0 https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEaKIUi
DNEeKTPOIUTHYECKAS
13 IUCCOIIMAIINA. 8 1 1 bu6mmoreka [JOK
' XHUMUUECKUE PEAKIMU B https://m.edsoo.ru/7f41a636
pacTBopax
Wroro no pazaeny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHUS
OO0mas xapakTepuCcTHKa
2.1 xmlillxmecxflx 3n§MeHTOB 4 0 1 bubmmorexa [TOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['asorenst
OO01mmas xapakTepucTHKa
2.2 XUMHUYECKUX DJIEMEHTOB 6 0 0 bubmmorexa [JOK

VIA-rpynnel. 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

COCIUHCHUA

2.3

OOwast xapakTepucTHKa
XUMHUYECKHX 3JIEMEHTOB
IVA-rpynnel. Yraepon u
KPEMHHI U UX
COEIUHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

2.4

OOm1ast xapaKTepUCTHKA
XMUMHUYECKHX 3JICMEHTOB
VA-rpynmsl. A3or,
dbocdop 1 UX CoeTMHCHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

2.5

Kpemnui, ero
¢busnveckue u
XUMHYECKHE CBOMCTBA,
MIOJIy4YEHUE U
IIPUMEHEHHUE.
CoennHeHNs: KpEMHUS B
npupoje. Obuue
IpeJcTaBiIeHus 00
okcuze kpemuus (IV) u
KPEMHMEBOU KUCIIOTE.
CUJIMKaTHl, X
HCIIOJIb30BaHUE B OBITY, B
IIPOMBIIIJIEHHOCTH.

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

Hroro no pazneny

26

Pa3gen 3. MeTaaabl M HX COeIUHEHU S

3.1

OO01me cBoMCcTBa

bu6mmorekxa [{OK



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

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

METaJLIOB
3.2 Baxneiime MeTaibl 1 17 bubmuorexa [JOK
' UX COEIMHEHUS https://m.edsoo.ru/7f41a636
3.3
3.4
Hroro no pazneny 21
Pa3znen 4. Xumusi u okpyxaomas cpeaa
41 BemectBa u marepuassi B 4 bubnuorexa [JOK
' KM3HH YeJIOBEKA https://m.edsoo.ru/7f41a636
Htoro no pazneny 4
p 0 bubmuoreka [JOK
C3EPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No KoJsun4yecTBo 4acos JJIeKTPOHHbIE
A Jlata uudponbIe O60pyaoBaHK
n/ Tema ypoka Becer | Konrpoabubl | IIpakTudeckn
H3ydeHusi | oOpa3zoBaTejibHbIE e LeHTpa
I o e padoThbl e padoThbI pecypesI Touka pocra
IIpeamer xumuu. Pois
N bu6mmoreka [IOK
1 0 0 06.09.202 https://m.edsoo.ru/ff0d210
yelroBeka. Tena u 3 c
BEIIIECTBA -
IlonsTre o MeTomax bubnmorexa LOK
1 0 0 08.09.202 https://m.edsoo.ru/ff0d227
[MO3HAHUS B XUMHUH
3 e
[IpakTuueckas pabota HoyT6yk
Ne 1 «I[IpaBuia paboTHI B ndposasn
11200 aTF()) 15478 I/IFl)'I HEMEBI Eubmiorexa OK /I;la:oppaTopMﬂ
PATOPHITH TP 1 0 0 13.09.202 | https://m.edsoo.ru/ff0d23d
oOparieHus ¢ 3 c (natumk
1a00paTOPHBIM - Temneparypbl)
000pyI0BaHUEM
YucTeie BemecTa 1 bu6mmoreka [JOK
cmecu. CriocoObl 1 0 0 15.09.202 https://m.edsoo.ru/ff0d26¢
pa3JelieHust CMece 3 a
[IpakTuueckas pabora bubmuorexa [IOK
Ne 2 «Pa3nenenue 1 0 0 19.09.202 https://m.edsoo.ru/ff0d28c
cMmeceil (Ha mpumepe 3 8



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

OYHCTKH IIOBApPEHHOU

COJIN)»
bu6mmoreka [JOK
6 ATOMBI U MOJICKYJIBI 22.09.202 | https://m.edsoo.ru/ff0d2a6
3 c
XUMUYECKHUE AIIEMEHTHI. bubmuoreka [JOK
7 3HaKku (CUMBOJIBI) 27.09.202 | https://m.edsoo.ru/ff0d2be
XUMHUYCCKHUX DJIEMEHTOB 3 8
IIpocThie U CIIOKHBIE bubmorexa HOK
8 p 29.09.202 | https://m.edsoo.ru/ff0d2a6
BEILIECTBA
3 c
ATOMHO-MOJICKYJIIPHOE bubmorexa HOK
9 YBp 04.10.202 | https://m.edsoo.ru/ff0d2d5
yUCHHE
3 0
3aK0H MOCTOSTHCTBA
COCTaBa BELIECTB. bubnuotexa [JOK
10 Xumuueckas popmyia. 06.10.202 | https://m.edsoo.ru/ff0d2ea
BanenTHocTs aTOMOB 3 e
XUMHYECKHUX DJIEMEHTOB
OtHocuTeNbHasE aTOMHAs bu6mmoreka [IOK
11 Macca. OTHOCUTENbHAS 11.10.202 https://m.edsoo.ru/ff0d323
MOJICKYJISIpHAs Macca 3 c
MaccoBas nons bu6mmorexa [{OK
12 XUMHYECKOTO JIEMEHTa 13.10.202 https://m.edsoo.ru/ff0d350
B COCAMHEHUU 3 c
13 KomuuecTBo BemiecTna. bu6nmoreka [JOK



https://m.edsoo.ru/ff0d2a6c
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

Monb. Monsiphast Mmacca 18.10.202 | https://m.edsoo.ru/ff0d523
3 0

dusznyeckue u bubmuoreka [JOK

14 XUMHUYCCKUE SBJICHHS. 20.10.202 | https://m.edsoo.ru/ff0d37f
XuMudeckas peakius 3 a
[Ipu3naku u ycnoBus bubnmoreka [JOK

15 MPOTEKAHHS 25.10.202 | https://m.edsoo.ru/ff0d3al
XUMHYECKUX PEaKIUii 3 6
3aKOH COXpaHEHUs bubnuorexa [JOK

16 MAacChl BEIIECTR. 27.10.202 | https://m.edsoo.ru/ff0d3b8
XuUMHYECKHE ypaBHEHHS 3 8
Brruucnenus
KOJIMYECTBA, MACCHI bu6mmoreka [IOK

17 BEIIECTBA 110 08.11.202 | https://m.edsoo.ru/ff0d570
ypaBHEHHAM 3 8
XUMHUYECKUX PEAKLUN
Knaccudukanus
XUMHUYECKUX PEaKIUi bubnnoreka [JOK

18 (coenmuHeHMS, 10.11.202 | https://m.edsoo.ru/ff0d3f3
pasIokKeHus, 3 4
3aMelIeHus, OOMeHa)
M. B. JIomoHOCOB —
YYEHBIN- bubnuoreka [IOK

19 SHIIUKIOIEINCT. 15.11.202 https://m.edsoo.ru/ff0d40c
O6o61eHne 1 3 4

CHCTeMaTHu3alus 3HaHUH



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
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

KonrponsHas pabora

bu6mmoreka [JOK

20 Nel no Teme «BemectBa 17.11.202 | https://m.edsoo.ru/ff0d429
Y XUMHUYECKUE PEAKIIUI 3 0
Bo3nyx — cmecsh ra3os.
CocraB Bo3ayxa. bubmuorexka [JOK
21 Kucnopoxg — snemeHt u 22.11.202 | https://m.edsoo.ru/ff0d448
IPOCTOE BEIECTBO. 3 e
O30H
dusnyeckue u
XAMUYECKHE CBOMCTBA bu6mmoreka [JOK
22 KHCIIOpo/ia (peakiuu 24.11.202 | https://m.edsoo.ru/ff0d461
OKHCIICHHSI, TOPEHUE). 3 4
[TonsiTre 06 oxcuaax
Crioco0bl nostyueHus
KHCJIOpOJa B bubnnorexa [JOK
23 nabopaTopuu u 29.11.202 | https://m.edsoo.ru/ff0d497
MPOMBIIUIEHHOCTH. 3 a
[TpumeneHue Kucmopoaa
TemnnoBoii a3 pext
XMMHUYECKOH peaKiny,
TOHSITHE O bu6mmoreka [IOK
24 TEPMOXUMHUYECKOM 01.12.202 | https://m.edsoo.ru/ff0d479
ypaBHEHWH, K30~ U 3 0
IHIOTEPMHUYCCKHUX
peaKImsIx
o5 ToruBo (HedTh, yroib bubnuorexa [IOK
Y ME€TaH). 3arps3HeHUE 06.12.202 | https://m.edsoo.ru/ff0d4c4



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
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

BO3/yXa, CIIOCOOBI €ro 3 a
MIPEJOTBPALLICHHS
[TpakTuyeckas pabora
Ne 3 o Teme bubmuoreka [JOK
26 «[Tomyuenne u 08.12.202 | https://m.edsoo.ru/ff0d4ae
coOupaHue KUCIopo/a, 3 2
W3YUYCHHE €r0 CBOHCTBY
Bonopon — anemenT u bubnunoreka [JOK
27 MIPOCTOE BEIIECTBO. 13.12.202 | https://m.edsoo.ru/ffod4dd
Haxoxienue B mpupoie 3 0
dusnyeckKue u
XMMHYECKHUE CBOMCTBA bubmmorexa [JOK
28 15.12.202 | https://m.edsoo.ru/ffod4dd
Bogopoxa. [Ipumenenue 3 0
BOJOpOJIA B
[TonsiTHe 0 KHUCIIOTaxX U bubmmorexa [TOK
29 20.12.202 | https://m.edsoo.ru/ff0d50d
COJISIX
3 2
Crioco6bl oTy4eHust bubnnoreka [JOK
30 BOJIOPOZA B 22.12.202 | https://m.edsoo.ru/ff0d4dd
naboparopuu 3 0
[TpakTyeckas padora
Ne 4 o Teme bu6mmoreka [JOK
31 «[Tomyuenne u 27.12.202 | https://m.edsoo.ru/ff0d4f4
coOupaHue BOIOPO/A, 3 2
W3y4YEHUE €r0 CBOMCTB)
32 MounsipHblii 00BEM bubnuorexa [JOK



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
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

ra3oB. 3aKOH ABOTajpo 29.12.202 https://m.edsoo.ru/ff0d542
3 e
Brruncienusa o0néma,
KOJINYECTBA BEILIECTBA bubmuoreka [JOK
33 ras3a 1o ero u3BeCTHOMY 10.01.202 | https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BEIECTBA 4 0
Ui 00BEMY
Brrunciienust 00EM0B
ra3oB 10 YPaBHEHHIO bubnunoreka [JOK
34 peaKuy Ha OCHOBE 12.01.202 | https://m.edsoo.ru/ff0d570
3aK0HA 00BEMHBIX 4 8
OTHOIIIEHUI Ta30B
dusnueckue u bu6mmoreka [JOK
35 XUMHUYCECKHE CBOKMCTBA 17.01.202 | https://m.edsoo.ru/ff0d587
BOJIBI 4 a
CocTtaB OCHOBaHHIA. bubmuoreka [JOK
36 [TonsTHe 00 19.01.202 | https://m.edsoo.ru/ff0d59e
HHIMKATOPax 4 2
Bopna xak pactBopuTeNb.
Haceimennsie u
HEHACHIIICHHBIC bubmorexa HOK
37 24.01.202 | https://m.edsoo.ru/ff0d5b4
pacTtBopsl. MaccoBas 4 0
JI0JIS BEILIECTBA B
pacTBope
[TpakTuueckas pabota bubmorexa HOK
38 No 5 110 TeMe 96.01.202 https://m.edsoo.ru/ff0d5eb

a



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
https://m.edsoo.ru/ff0d5eba

«IIpuroroBiieHue
pacTBOPOB C
OnpeaeIEHHON
MAacCOBOH JoJIeH
PacTBOPEHHOTO
BEIIECTBAY

KonTponbnas pabora

bubmuoreka [JOK

39 No2 no reme «Kucnopon. 31.01.202 | https://m.edsoo.ru/ff0d634
Boxopox. Boga» 4 2
OKcHABI: COCTaB, bu6mmoreka [JOK
40 KJIaCCU(UKALINS, 02.02.202 | https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa 4 e
[Tonyuenue u
XMMHYECKHUE CBOMCTBA bubmorera [JOK
41 07.02.202 | https://m.edsoo.ru/ff0d664
KHCIIOTHBIX, OCHOBHBIX U 4 .
aM(pOTEepPHBIX OKCHJIOB B
HoyTbyk
OCHOBaHUSI: COCTAB, Bubmorexa [IOK Lindposasn
nabopartopus
42 Kiaccudukanus, 09.02.202 | https://m.edsoo.ru/ff0d67¢c (LbpoBoi
HOMEHKJIaTypa 4 a oHaaTUMK )
ITonyuyenue u bubnnoreka [JOK
43 XUMHAYECKHE CBOWCTBA 14.02.202 | https://m.edsoo.ru/ff0d67c
OCHOBAaHUI 4 a
44 Kucnorsr: cocras, bu6nmoreka [JOK
KIaccupuKanus, 16.02.202 https://m.edsoo.ru/ffOdfee



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

HOMEHKJIaTypa 4 2
[Tonyuenue u bubmmoreka [JOK
45 XUMHAYECKHE CBOICTBA 21.02.202 https://m.edsoo.ru/ffOdfee
KHUCJIOT 4 2
Counu (cpenuue):
HOMe;;Eaf zilnoco6m Eubmorexa IOK
46 ypa, 23.02.202 https://m.edsoo0.ru/00ad94
MOJTy4CHUS, XUMUYECKUE 4 74
CBOICTBa o
[IpakTrueckas paboTa
Ne 6. Pemenune
AKCIIEPUMEHTAIIbHBIX bubnuoreka [JOK
47 3aJ1a4 110 TEME 28.02.202 https://m.edso0.ru/00ad9b
«OCHOBHBIE KJIACCHI 4 ic
HEOPTaHUYECKUX
COCJTMHCHU
T'enetnyeckas cBsI3b
MESKITY KIIACCAMI bubmuorexa [JOK
48 ny 01.03.202 https://m.edsoo.ru/00ad9a
HEOPTaHHIECKUX
. 4 50
COEIUHEHN
bu6nmoreka [JOK
00600
49 odtierHe 1 . 06.03.202 https://m.edsoo.ru/00ad9c
CHCTEMAaTH3alUs 3HAHUI
4 b2
KonTponbhas pabora
Ne3 o reme "OCHOBHEIE Bubmaorexa LJOK
50 ) 13.03.202 https://m.edso0.ru/00ad9e
KJIACChI HEOPTAHMYECKUX 4 1a

coequHeHun"



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
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

IIepBble mONBITKH

KJIacCU(UKAIIUN bubnuoreka [JOK
51 XUMHYCCKHX 3JIEMEHTOB. 15.03.202 | https://m.edsoo.ru/00ad9ff
[TonsiTre o rpymnmax 4 a
CXOJHBIX 3JICMCHTOB
[Tepuoanueckuii 3aKOH U
[Tepuoanueckas bubnmoreka [JOK
52 CHUCTEMa XMMHYECKHUX 20.03.202 | https://m.edsoo.ru/00ada5
snemenTos /1. U. 4 2c
Menneneesa
TTepHobI, TpyIITIBL, bu6mmoreka [IOK
53 22.03.202 | https://m.edsoo.ru/00ada5
MOJITPYIIIBI 4 2
CrpoeHue aTOMOB. bubnuoreka [IOK
54 CocTtaB aTOMHBIX sJIED. 03.04.202 | https://m.edsoo.ru/00ada3
H3oTOmBI 4 42
CrtpoeHue 371eKTPOHHBIX
0001109€K aTOMOB
EMEHTOR bu6mmoreka [IOK
55 . 05.04.202 https://m.edsoo.ru/00ada6
IIepuoanueckoi 4 be
cuctemsl J[. U. -
MenneneeBa
XapakTepuctuka
XAMHUYECKOTO 3JIEMEHTA bu6mmorexa [{OK
56 10 €T0 MOJIOXKCHUIO B 10.04.202 | https://m.edsoo.ru/00ada8
[Mepuoaiueckoit 4 24

cucteme /1. W.



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
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

Menpeneena

3HavyeHue
IIepuonnueckoro 3akoHa
JUISL pa3BUTUS HAyKU U

bu6mmoreka [JOK

57 12.04.202 https://m.edsoo.ru/00ada9
npaktuku. . 1. 4 6e
MeHeneeB — y4€HBIN, o
Me1aror v rpakJIaHuH
DNEeKTPOOTPULIATETEHOC bubnunoreka [JOK
58 Th ATOMOB XUMHUYECKUX 17.04.202 https://m.edsoo.ru/00adaab
3JIEMEHTOB 4 8
HoyTbyk
ndbposas
HMonnas xummnueckas Buommorexa HOK Jl;la:oppaTopMﬂ
59 19.04.202 https://m.edsoo.ru/00adac3
CBSI3b 4 4 (maTumk
- Temnepartypsbl)
HoyTbyk
ndbposas
KoBanentHas nonspHas Bubmiorexa IJOK ;I;la:oppampmn
60 p 24.04.202 https://m.edsoo.ru/00adaab
XUMHYECKas CBI3b 4 3 (naTumk
- Temnepartypbl)
KoBanenTHas bu6mmoreka [JOK
61 HETIOJISIpHAS XUMHYECKast 26.04.202 | https://m.edsoo.ru/00adaab
CBSI3b 4 9
62 CreneHp OKUCIEHUS bubmorexa [IOK
a 10.05.202 https://m.edsoo.ru/00adae?2



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

4 8
OKucauTenbHo- bubmuoreka [JOK
63 BOCCTAHOBUTEIIbHEIE 1 15.05.202 https://m.edsoo.ru/00adb0
peakuu 4 76
OKUCIITEI T bubmmoreka [JOK
64 1 17.05.202 https://m.edso0.ru/00adb0
BOCCTAaHOBUTEIIHU
4 76
KontponbHas pabota
Ne4 o Teme «CTpoeHUe bubmmorexa [IOK
65 - p 1 22.05.202 https://m.edsoo.ru/00adb4
aroma. XUMHAYECKast
4 86
CBSI3b»
PesepBHbIii YPOK. bubnuorexa [JOK
66 O06006111eHE U 1 24.05.202 https://m.edsoo.ru/00adb3
CHUCTEMATHU3AINI SHAHUN 4 3c
PesepBHbIii yPOK. bubnuorexa [JOK
67 O0600111eH1E U 1 29.05.202 https://m.edsoo.ru/00ad9c
CHCTEMATH3aIUs 3HAHUH 4 b2
PesepBHbIii yPOK. bubnnorexa [JOK
68 O0600111eH1E U 1 31.05.202 https://m.edsoo.ru/ff0d61c
CHCTEMATH3alUs 3HAHUH 4 6
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00adae28
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

DJIEeKTPOHHbBIE
Hara uudgposbie
Ne KosmuecTBo yacos u3yyeHusi | oOpasoBaTejibHbIE
n/ Tema ypoka pecypcol
n
Bcer Kontpoabubl | IlpakTnueckn
0 e padoThbI e padoThbl
Ilepuonuueckuit
3aKOH.
[lepuoanueckas bubnuoreka [JOK
cucTema 1 0 0 04.09.202 | https://m.edsoo.ru/00adb5
XMMHUYECKHX 3 9
anemenToB 1. U.
Menneneesa
3aKOHOMEPHOCTH B
HM3MEHEHHUU CBOMCTB bu6nuoreka [IOK
XUMHYECKHUX 1 0 0 07.09.202 | https://m.edsoo.ru/00adb6
3JIEMEHTOB MEPBBIX 3 b6
TpEX MEPUOIOB
Knaccudukanus u
HOMEHKATYPa bubnuoreka [JOK
1 0 0 11.09.202 https://m.edsoo.ru/00adb7
HEOPraHUYEeCKUX 3 2
BEILIECTB
Bunn xumuueckoit but6mmoreka [IOK
CBSI3U M TUITBI 1 0 0 14.09.202 | https://m.edsoo.ru/00adba



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

KPUCTAJIINYECKUX
pemeToK

KoHntposbHas
pabota Nel mo Teme
«IToBTOpEHUE N
yriayOJieHne 3HaHu!
OCHOBHBIX Pa3/IeJIOB
Kypca 8 Kiacca»

18.09.202
3

Knaccudukanus
XAMHYECKUX
peakuuii mo
pa3IUYHBIM
MPU3HAKAM

21.09.202
3

bubmuorexa [JOK
https://m.edsoo.ru/00adbc
b0

ITonsatue o
CKOpOCTH
XUMHYECKOM
peakuuu. [lonstue
0 TOMOT'€HHBIX U
TeTePOreHHBIX
peaKIusx

25.09.202
3

bubmmoteka [IOK
https://m.edsoo.ru/00adbe
9a

Ilonsatue o
XHUMHYSCKOM
PaBHOBECHH.
dakTopsl,
BJIMAIOIINE Ha
CKOPOCTH
XUMHUYECKOM

28.09.202
3

bu6nuoreka [IOK
https://m.edsoo.ru/00adc2
8c



https://m.edsoo.ru/00adbac6
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

peakiuu u

ITOJIOYKEHHUE
XAMHYECKOTO
paBHOBECHs
OKucCIUTeNbHO- bubmuorexa [JOK
9 BOCCTaHOBUTEIbHBI 0 02.10.202 | https://m.edsoo.ru/00adca
¢ PeakIun 3 de
Teopus
3JIEKTPOIUTUYECKOMN bu6nuoreka [IOK
10 JIUCCOITHAIUH. 0 05.10.202 | https://m.edsoo.ru/00adcd
CunbHBIC U c1a0ble 3 68
AJIICKTPOJIUTHI
HoyTbyk
Uundposan
HNonnbie ypaBHEHUS Bubmorexa ITOK nabopatopus
1 peaxmii 05 09.10.202 | https://m.edsoo.ru/00add4 | (aatumk
3 48 3/1eKTPONPOBOAHOCT
n)
XUMUYeCKue
CBOICTBA KUCJIOT U Undposas
OCHOBaHHI B CBETE bubnnorexa LIOK naboparopis
12 . ).5 12.10.202 | https://m.edsoo.ru/00add5 | (maTumk
MIpe/ICTaBICHHH 00
. 3 dg 3/1€KTPONPOBOAHOCT
ANEKTPOIUTHIECKOM ")
JUCCOITHAITIT
13 XHUMHUYECKHE 0.5 but6mmoreka [IOK Lindposasn
CBOICTBA COJICH B ' 16.10.202 | https://m.edsoo.ru/00add8 | nabopatopwmsa



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
https://m.edsoo.ru/00add8b2

CBETE 3 b2 (maTumk
MIPEJICTaBICHUH 00 3N1eKTPONpPOBOAHOCT
AIEKTPOJIUTUYECKON n)
JACCOLHAIIN
Morstmie o bu6nmmoreka [IOK
14 . 19.10.202 https://m.edsoo.ru/00add9
THIPOTIU3E COMei 3 d4
O6001menue u bu6nuoreka [IOK
15 CUCTEMaTH3aIUs 23.10.202 | https://m.edsoo.ru/00addd
3HAHUH 3 12
[IpakTnueckas
pabora Ne 1. bubnmoreka [IOK Lndposan
16 «Pemenue 26.10.202 | https://m.edsoo.ru/00addb | nabopatopus (pH-
9KCIIEPUMEHTATBHBI 3 fa [ATUMK 3)
X 3a71a9»
KoHntponbHas
pabota Ne2 o Teme
«INEKTPOTUTHUECK bubnmnoreka [JOK
17 ast TUCCOLMAIHS. 09.11.202 | https://m.edsoo.ru/00adde
XUMUYECKHE 3 c0
peaxuuu B
pacTBopax»
O6mas
XapaKTEPUCTUKA bu6muoreka [JOK
18 TaJIOTCHOB. 13.11.202 | https://m.edsoo.ru/00addf
XuMuueckue 3 e2

CBOWCTBA Ha



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

IIpuMepe XJiopa

XJ1I0pOoBOAOPO.
CoustHas KUCIIOTa,
HMIECKIE bu6nmoreka [IOK
19 . 16.11.202 | https://m.edsoo.ru/00adel
CBOMCTBA,
3 04
MOJTy4YeHueE,
MIPUMEHCHHE
[IpakTnueckas
pabota Ne 2 o
teme «llomyuenue bubmmorexa LOK
20 . i 20.11.202 | https://m.edsoo.ru/00ade3
COJISTHOM KHMCIIOTEHI, 3 48
HU3y4eHHE €€ o
CBOMCTB»
Brruncnenus mo
YpaBHEHUSIM
- bubmmoreka [IOK
21 . 30.11.202 | https://m.edsoo.ru/00ade4
peakiuii, eciu O1H 3 88
W3 peareHTOB JaH B o
H30BITKE
O6mmas
XapaKTepUCTUKa bubmmorexa HOK
22 P P 04.12.202 | https://m.edsoo.ru/00ade6
aneMeHToB VIA-
3 4a
TPYIIIIBI
AnnoTrponHsie
Moz dHKaIH but6mmoreka [IOK
23 07.12.202 | https://m.edsoo.ru/00ade6
cepsl. Haxoxnenue 3 43

CephI U €€



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

COEJIUHEHUH B
MIPUPO/IE.
XuMH4ecKue
CBOICTBA CEphI

24

CepoBoaopoy,
CTpOCHUE,
(dbuznveckue u
XUMHYECKHE
CBOMCTBA

11.12.202
3

bu6nmmoreka [IOK
https://m.edsoo.ru/00ade8
02

25

Oxcunpl cepsbl.
Cepnas kuciora,
(buznveckue u
XUMHYECKHE
CBOICTBA,
MIPUMEHEHHE

14.12.202
3

bubnnoreka IIOK
https://m.edsoo.ru/00adea
28

26

XUMUYECKHE
peaKkIuu, Jiexanme
B OCHOBE
MIPOMBIIIICHHOTO
croco0a Mmoyry4eHus
CEpPHOM KHUCJIOTBHI.
XUMHUYECKOE
3arpsi3HEHUE
OKpYy>Karolen
cpeasl
COEIMHEHUSIMU
cephl

18.12.202
3

bu6nuoreka [IOK
https://m.edsoo.ru/00adec
8a



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

Briuuncienue
MacCOBOH J0JIU

bu6nmoreka [IOK

27 21.12.202 | https://m.edsoo.ru/00adec
BBIXOIa MPOJIyKTa 3 8a
peakuuu
Oo6mas
XapaKTePUCTHKA
3JeMEHTOB VA-
rpynmsl. A30T, bubnmnorexka HOK
28 pacrnpocTpaHeHHE B 25.12.202 | https://m.edsoo.ru/00adee
HPUPOIE, 3 a6
¢busnveckue u
XUMHYCCKHE
CBOICTBA
AMMUak, ero
¢busnveckue u
HMIECKIE bubnmnoreka [JOK
29 N 28.12.202 | https://m.edsoo.ru/00adf0
CBOWCTBA, 3 04
MOJTy9eHUE U
MIPUMEHEHUE
[TpakTnueckas
paborta Ne 3 o bubnmnoreka [JOK
30 teme «llomyduenune 11.01.202 | https://m.edsoo.ru/00adf1
aMMHaKa, n3yuyeHue 4 80
€ro CBOMCTB»
A30THas KUCJIOTA, bu6nuoreka [IOK
31 e¢ pusmueckue n 15.01.202 | https://m.edsoo.ru/00adf3
XUMHYECKHE 4 06



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

CBOMCTBA

32

Hcnonp3oBanue

HUTPATOB U COJIEH

aMMOHUS B
KauyecTBe
MHUHEPaJIbHBIX
yao0OpeHui.
XHUMHYECKOE
3arpsi3HEHUE
OKpY’Karoleu
Cpelbl
COCIMHEHUSIMH
azora

18.01.202
4

bu6nmoreka [IOK
https://m.edsoo.ru/00adf5
18

33

dochop. Oxeun
docdopa (V) u
dbochopnas
KHCIIOTAa,
¢buznueckue u
XUMHYECKHE
CBOICTBA,
MOJTy4eHue

22.01.202
4

bu6nuoreka [IOK
https://m.edsoo.ru/00adf6
8a

34

Hcnonb3oBanue
docdaros B
Ka4yecTBe
MUHEPaATbHBIX
yao0peHui.
3arpsi3HeHue

25.01.202
4

but6mmoreka [IOK
https://m.edsoo.ru/00adfc
20



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

IIPUPOJHOM Cpebl

dbocharamu
Yraepon,
acTIpOCTpaHEHUE B
Pactipoctp bu6nmoreka [IOK
IpUpoOJIe,
35 29.01.202 | https://m.edsoo.ru/00adfd
¢busnveckue u
4 9c
XUMHYECKHE
CBOMCTBA
Oxkcubl yriaepona,
ux (puzndyeckue u
XUMHYECKHE
CBOICTBA. bubnnoreka IIOK
36 DKOJIOTHYECKHE 01.02.202 | https://m.edsoo.ru/00adfe
IPOOJIEMEI, 4 be
CBSI3aHHBIE C
OKCHJIOM yTJIepoJia
(V)
VYronbHasg KucimoTa bubmorexa [JOK
37 . 05.02.202 | https://m.edsoo.ru/00ae00
u e€ conn
4 6¢c
IIpaxTrueckas
pabota Ne 4 o
teme "l[lomydyenune bubnmnoreka [JOK
38 VIIIEKHUCIIOTO Ta3a. 15.02.202 | https://m.edsoo.ru/00ae02
KavectBennas 4 Ie
peaxmus Ha

kapOoHaT-uoH"



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
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

[TepBonauasibHBIE
MOHATHUS 00

— bu6nmoreka [IOK
39 P 19.02.202 | https://m.edsoo.ru/00ae05
BEIIECTBAX KaK O
4 de
COEIMHEHUAX
yriiepoja
Kpeniuil 1 ero bu6nuoreka [IOK
40 p 22.02.202 https://m.edsoo.ru/00ae08
COEIMHEHUS
4 0a
[IpakTnueckas
pabota Ne 5.
Pemenue
DKCIIEPUMEHTAIbHBI bubmmorexa IOK
41 P 26.02.202 https://m.edsoo.ru/00ae0b
X 3a7a4 I10 TEME 4 f
«Baxnenmue o
HEMETAJIBI U UX
COCIUHEHMS»
KonTponbHas
pabota Ne3 mo Teme bubnmnoreka [JOK
42 «Baxmneiinme 29.02.202 | https://m.edsoo.ru/00ae0e
HEMETAJUIBI U UX 4 18
COCIUHEHMS»
O61mas
XapaKTepUCTHKA bubmuoreka [JOK
43 XAMHYECKHAX 04.03.202 | https://m.edsoo.ru/00ae10
3JIEMEHTOB — 4 3e

MCETAJIJIOB.



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

Merannnueckas
CBSI3b U
MeTaJuTndecKas
KpUCTaJUIMYECKast
peméeTKa.
dusnyeckue
CBOICTBa METAJLJIOB

XUMHYECKHUE
CBOIiCTBa METAJLIOB.

bubnnoreka IIOK

44 DIEeKTPOXUMHUYECCKU 07.03.202 | https://m.edsoo.ru/00aell
i psI HATIPSDKEHUH 4 56
METaJIJIOB
OO011e Crocoonl
MOJIyYeHUs
MetaiuioB. CIIaBhl.
Brruncnenus mo bub6nmoreka [JOK
45 YpaBHCHUSIM 11.03.202 | https://m.edsoo.ru/00aell
XUMHUYECKHX 4 56
peakuui, eciu oJIuH
U3 pEareHToB
COJZIEPKUT MPUMECH
THoHsTHe o bubmorexa [JOK
46 14.03.202 | https://m.edsoo.ru/00ael2
KOPPO3UH METAIIJIOB 4 78
Ieounbre bubmuorexa [JOK
47 18.03.202 | https://m.edsoo.ru/00ael4
MeTaJLTbl

4

b2



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

OKcuIsl U

bu6nmmoreka [IOK

48 THJIPOKCHUIBI 21.03.202 | https://m.edsoo.ru/00ael4
HATpHA ¥ Kauus 4 b2
[llenouHo3emMenbHbBI bubmuorexa [JOK
49 € METaJlIbl — 04.04.202 | https://m.edsoo.ru/00ael5
KaJIbLIMH ¥ MarHuu 4 e8
Baxwnetimue bubmuorexa [JOK
50 COCIMHCHHMS 08.04.202 | https://m.edsoo.ru/00ael5
KaJIbLIUS 4 €8
O06001enue u
51 CHCTEMAaTHU3alHs 11.04.202
3HAHHUH 4
K&cTkocTh BOABI U bubnnoreka IIOK
52 CrocoOsbI e 15.04.202 | https://m.edsoo.ru/00ael8
yCTpaHEHUs 4 86
IIpaxTrueckas
pabota Ne 6 o bubnmnorexka HOK
53 teme "XKeécTkocTh 18.04.202 | https://m.edsoo.ru/00aela
BOJBI M METOIBI €€ 4 e8
ycTpaHeHHs"
bu6mmoreka [IOK
54 ATFOMUHMI 22.04.202 | https://m.edsoo.ru/00aelc
4 64
AmpoTepHbIe bu6muoreka [JOK
55 CBOMCTBA OKCHJIA B 25.04.202 | https://m.edsoo.ru/00aelc
THIPOKCHIA 4 64



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
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

bu6nmmoreka [IOK

56 Kenezo 29.04.202 | https://m.edsoo.ru/00aeld
4 86
Oxcupl,
THIPOKCHUJIBI ¥ COJTH bubmorexa HOK
57 02.05.202 | https://m.edsoo.ru/00ae35
xenesa (1) u 4 06
xenesa (1) T
O6o006mmenue u
58 CUCTEMaTH3aIUs 06.05.202
3HAHHUH 4
[IpakTnueckas
pabora Ne 7.
Pemenne
IKCIIEPUMEHTAILHBI bubmmorexa LOK
59 13.05.202 | https://m.edsoo.ru/00ae3d
X 3aj71a4 110 TeMe 4 o8
«Baxneiimnume o
METaJLIbI U UX
COCTMHCHH S
Brruncienus no
ypaBHEHUSAM
XUMHUYECKUX
peakuuil, eciiu OAUH bubnmnorexka HOK
60 W3 PEarcHTOB JIaH B 16.05.202 | https://m.edsoo.ru/00ael7
n30BITKE MIIN 4 50

COCPKUT IPUMECH.
Brruucinenus
MacCOBOU 10U



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

BBIXOJa IPOIYKTA
peakuuu

O0600111EHE U

61 cUCTEMATHU3AIHA 20.05.202
3HAHUHI 4
KonTponbnas
pabota Ne4 o Teme
62 «Baxueiimue 23.05.202
METAJUIBI U UX 4
COEIUHEHND)
BemecTBa u
MATCOHANLL B bubmuorexa [JOK
63 p . 27.05.202 https://m.edsoo.ru/00ae3f
IIOBCEHEBHOI
4 50
JKU3HHU YEI0BEKA
XUMHU4ecKoe
SArDSBHCHIE bubmmorexa [JOK
64 p . 30.05.202 https://m.edsoo.ru/00ae42
OKpYyKaroIen
4 70
CpeIIbI
Ponp xumuu B
bu6nuoreka [IOK
pelieHnn
65 https://m.edso0.ru/00ae4?2
HKOJIOTHYECKUX 20
npobiem o
Pe3epBHEI YypOK.
P P bubmuorexa [JOK
O0600mIeHne 1
66 https://m.edso0.ru/00ae0d

cucTeMaTH3aIlns
3HAHUH

Oa



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

Pe3epBHBIN yPOK.
O606menue u bu6nmoreka [IOK
67 1 https://m.edsoo.ru/00adb3
CUCTEMATH3ALNA 3¢
3HaHUU -
Pe3epBHEI YPOK.
OGogmeHHeyE bu6nmoreka [IOK
68 1 https://m.edsoo.ru/00ad9c
CUCTEMATH3ALNA b2
3HAHUHU T
OBHIEE KOJIMYECTBO
YACOB 110 68

I[TPOTPAMME



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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI IVISA YYEHUKA
* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,
AxkimonepHoe obuiectBo «M3marensctBo «lIpocBemienue»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxkrnonepHoe obmectBo «M3aaTenscTBo «lIpocBerienues

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJIA
Xumus

["a6puensa O.C. Octpoymon U.I'. Cnaakos C.A.
8

5-¢ u3ganue, mepepadoTaHHOE

AO «MznarensctBO «IIpocBemieHue)

bazoBslit ypoBeHb (YU4ECOHHK)

Xumus

["a6puensa O.C. Octpoymon U.I'. Cnaakos C.A.
9

5-¢ u3ganue, mepepaboTaHHOE

AO «M3parensctBO «IIpocBenienune

ba3oBslit ypoBeHb (YUCOHHK)

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH
HMHTEPHET
https://m.edsoo.ru/ff0d210c






		2024-09-13T08:37:16+0300
	Шалатонова Светлана Викторовна




