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INNOACHUTEJ/IbHAA 3AIINCKA

[IporpaMma o XMMHUH Ha ypOBHE OCHOBHOTI'0 06111ero 06pa3oBaHUsI COCTABJIeHA HA OCHOBE
Tpe6OBaHUH K pe3y/IbTaTaM OCBOEHHUsI OCHOBHOU 06pa30BaTeJIbHOM MPOTrpaMMbl
OCHOBHOT0 0611lero 06pa3oBaHus, npeacTaBaeHHbIX B PI'OC 000, a Tak»ke Ha OCHOBE
denepasbHON paboyei MporpaMMbl BOCIIUTAHUS U C YYETOM KOHIENIUU NPenoJaBaHUs
y4ye6HOro npesMeTa «XMMHUSA» B 00pa3oBaTe/IbHbIX OpraHu3anusax Poccuiickon
denepanum.

[IporpamMma no XuMuu JaéT MpeACTaBIEHHE O LeJsX, 0OLIel CTpAaTeruy o6ydeHus,
BOCHMTAHHUS U PA3BUTHS 00yJAIOIINXCSA CPEACTBAMY YIEOHOTO MPeAMETA, yCTAHABJINBAET
o6s13aTeJIbHOE NPeIMEeTHOE CoJlepKaHue, IpelycMaTpUBaeT paclipe/ie/ieHre ero 1o
KJIacCaM U CTPYKTYpPHpPOBaHHeE MO pa3/esiaM U TeMaM MPOrpaMMbl IO XUMHH, OTIPEAEISET
KOJINUeCTBEHHbIE U KaYeCTBEHHbIE XapaKTEPUCTUKHU COJePKAHUS, PEKOMEHYEMYIO
MI0CJIE/I0BATENbHOCTh U3yYEHUS XUMUHU C YYETOM MEXIPEAMETHBIX U BHYTPUIIPEMETHbIX
CBsI3€eM, JIOTUKM y4eOHOTr0 Mpoliecca, BO3PAaCTHBIX 0COOEHHOCTEN 00y4aroLuXcs,
onpejesisieT BOSMOXKHOCTH peAiMeTa AJ1s peasiu3aliii Tpe6oBaHUM K pe3ybTaTaM
OCBOEHHUSI OCHOBHOHM 00pa3oBaTe/IbHON NPOrpaMMbl Ha ypOBHE OCHOBHOTO 001Iero
06pa3oBaHUs, a TAKXKe TPeOOBaHUM K pe3y/ibTaTaM 00y4eHUsI XMMUH Ha YPOBHE Iiesien
M3y4YeHHs IPeJIMeTA U OCHOBHBIX BUJI0B Y4€0HO-TI03HABATEbHOM J1eSITEJIbHOCTH
06y4JaroIerocs o 0CBOEHHI0 y4e6HOI0 CoZlep>KaHus.

3HaHHE XUMHUHU CIAYKUT OCHOBOH J1s1 GOPMHUPOBAHHSA MUPOBO33pEHUS 00yUYaIoLerocsi, ero
npeACTaBJEeHUN 0 MaTepHaJbHOM eUHCTBE MUPA, BAXKHYIO POJIb UTPalOT GopMHUpyeMble
XUMHEeHN peACcTaB/JeHHUs 0 B3aUMOINPEBPALEHHUSAX SHEPTHUU U 06 3BOJIIOLIMU BEIeCTB B
NpUpo/ie, O MyTsX pellleHUsI IJ1I06aTbHbIX MPO6JEM YCTOMUHMBOTO PAa3BUTHS YeJIOBeYeCTBA
- CbIpbEBOM, SHEPTETUYECKOU, TUIEBOU U 3KOJIOTUYECKON 6€3011acCHOCTH, TPo6JieM
3/paBOOXpaHEHHUS.

H3y4yeHUe XMMUU:

CMOCOGCTBYET peasin3aliid BO3MOXKHOCTEN [Jisi CaMOPa3BUTHS U pOpPMUPOBAHUS
KYJIbTYPbl JINUHOCTH, €€ 00111el 1 QYHKLIMOHA/JIbHOU TPaMOTHOCTH;

BHOCHUT BKJid/] B (l)OpMI/IpOBaHI/Ie MBbIIIJIEHHUA U TBOPYECKUX CIocoOHOCTeH O6y‘{aI-OH.U/IXCH,
HaBbIKOB UX CAMOCTOSITE/JIbHOMN yqe6Hoﬁ AeATeJIbHOCTH, 3KCIIEPUMEHTAJIbHBIX U
Hcciea0BaTEeJIbLCKUX YMeHHﬁ, HeO6XO,ZLI/IMbIX KaK B HOBCeﬂHeBHOﬁ ’KHN3HH, TAK U B
HpOCl)eCCHOHaJIbHOP'I AeATEeJIbHOCTH,

3HAKOMMT CO clieliuPpUKON HayuHOTO MbILILJIEHHs], 3aK/1a/IbIBA€T OCHOBBI 11€JI0CTHOTO
B3IJIsI/la HA €JUHCTBO MPUPO/Ibl U YEJIOBEKA, SIBJISI€TCS OTBETCTBEHHBIM 3TAlOM B
bOpMUPOBAHUU €CTECTBEHHO-HAYYHOU rPAaMOTHOCTH 00yJaIoLIUXCS;

crnoco6¢cTByeT GOPMUPOBAHUIO IIEHHOCTHOTO OTHOILEHUS K eCTECTBEHHO-HAy4YHbIM
3HAHMUSAM, K IPUPO/JIE, K YeJIOBEKY, BHOCUT CBOM BKJIa/| B 9KOJIOTMUYECKOe 06pa3oBaHue
06y4YarouuXCs.

/laHHbIe HanpaBJ/ieHUs B 00yYeHUH XMMUHU 00€eCleuMBaloTCs ClleliuPprUKOMN coepKaHus
y4ebHOro nNpeAMeTa, KOTOPbIH ABJSETCS eJaroruiecky aJaiTUPOBAaHHbIM OTPaXKeHUEeM
6a30BOM HAayYKU XMMHUHU Ha ONpe/ieJIEHHOM JTale e€ pa3BUTHS.

Kpr XHUMHUHU Ha YPOBHE OCHOBHOT'O 061_[[61"0 06p330BaHI/IH OPHUEHTHPOBAH HA OCBOEHHE
O6y‘{aI~OI_U,I/IMI/ICH CUCTEMBI IEPBOHAYaJIbHBIX MOHATUMN XMMUU, OCHOB HEOpFaHH‘{eCKOﬁ
XHUMHUH U HEKOTOPBIX OTAEJIbHbBIX 3SHAYHUMbIX MOHATHUH OpFaHH‘{ECKOﬁ XHUMHUHU.



CTpyKTypa cofiep>kaHusi NPOrpaMMbl IO XUMUU cpOpMUPOBaHA HA OCHOBE CUCTEMHOTO
noJixo/ia K eé udydyenuto. CoziepkaHve CK/IaAblBaeTCs U3 CUCTEMbI IOHATHUU O XUMHUYECKOM
3JIEMEHTE U BELIECTBE U CUCTEMbI NIOHSATUN O XUMHUY€ECKOUN peakiuu. 06e 3TU CUCTEMBI
CTPYKTYPHO OpPraHMW30BaHbl 10 NIPUHIHUIY NOCJe0BaTeJIbHOTO pa3BUTHA 3HAHUM Ha
OCHOBE TeOpeTUYEeCKUX NPeACTaBJIeHUN pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YY€HUS KaK OCHOBBI BCET'0 €CTECTBO3HAHUS;
- [lepuopuyeckoro 3akoHa /. . MeHjesieeBa Kak OCHOBHOI'O 3aKOHA XMMUY;

- y4eHHUS O CTPOEHHUU aTOMa YU XMMHUYECKOH CBSI3H;

- Ipe/iCTaBJAeHU U 06 3JIEKTPOJTUTHYECKOUN AMCCOLMALIMU BEleCTB B pacTBOPax.

TeopeTnueckre 3HaHUA pacCMaTPUBAIOTCA HA OCHOBE SMIIMPUYECKHU NTOJTYIE€HHBIX U
OCMBICTIEHHBIX PAaKTOB, pa3BMBAIOTCS N10CJI€L0BaTENbHO OT OJJHOTO YPOBHS K APYyTrOMy,
BbINOJIHASA QYHKIUHU 00'bSICHEHUS U IPOTHO3UPOBAHHUS CBOWCTB, CTPOEHHUS U
BO3MOXKHOCTEU NNPAKTUYECKOTO IPUMEHEeHHUS U NT0JIy4YeHUs U3y4aeMbIX BElLeCTB.

OcBoeHue MporpaMMbl 0 XUMHUHU CIIOCOOGCTBYeT GOPMHUPOBAHUIO IPECTABIEHUS O
XUMHWYECKOU COCTaBJISAIOILEN HAyYHON KapTUHBI MUPA B JIOTHKE €€ CUCTEMHOW NPUPO/IbI,
LJEeHHOCTHOT'O OTHOLIEHUS K HAyYHOMY 3HaHHUIO U MeTO0/laM NI03HAaHKUA B HayKe. U3yyeHune
XUMUU IPOUCXOJHUT C IPUBJIeYeHMEeM 3HAHUW U3 paHee U3YYEeHHbIX YYeOHbIX NPeIMEeTOB:
«Okpyxatomuit Mup», «buosiorus. 5-7 kaaccei» U «®U3uKa. 7 Kjaacc».

[Ipu M3y4eHUH XUMHUHU NPOUCXOAUT GOPMUPOBAHKE 3HAHUN OCHOB XUMHYECKOH HAyKH KaK
06J1aCTH COBPEMEHHOI'0 €CTEeCTBO3HAHH S, IPAKTHUYECKOH JieTeJIbHOCTH YeJIoBeKa U KaK
OJJHOTO M3 KOMIIOHEHTOB MUPOBOM Ky/JbTYphl. 3a/jlauya yueO6HOTo npeiMeTa COCTOUT B
$OpMUPOBAHHUM CUCTEMBI XMMUYECKUX 3HAHUN — BaXKHEHLIKX GaKTOB, MOHATUMH, 3aKOHOB
U TEOPEeTUYECKUX MOJI0)KEHUH, JOCTYNHBIX 0600611eHUH MUPOBO33PEHUYECKOT0 XapaKTepa,
s13bIKa HayKH, B IPUOOILEHNU K HAyYHbIM MeTO/iaM [I0O3HAHUS NPU U3yUYEHUH BelleCTB U
XUMHUYECKUX peaKklii, B QOPMUPOBAHUH U Pa3BUTHHU MT03HABATEJIbHbBIX YMEHUH U UX
IpHMMEHEHHU B y4eOHO-T03HABATEIbHOU U yUeOHO-UCC/Ie/J0BaTENbCKON eI TeIbHOCTH,
OCBOEHMH MpaBUJI 6€30MacCHOro 06pallleHHs C BellleCTBaMU B IOBCEJHEBHOM KHU3HHU.

HpI/I HN3y4Y€HHHU XMMHWHU Ha YPOBHE OCHOBHOTI'O O6I.L[€I‘0 06p330BaHI/IH BaXHO€ 3Ha4YeHHe
an/Io6peJm TaKHe LiE€JIY, KaK:

- GopMUpOBaHUE UHTEJJIEKTYAJIbHO PAa3BUTON JJUYHOCTH, TOTOBOM K CaM0O06PA30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSTE/bHOMY MPUHSATUIO pellleHHUH, ClIOCOGHOM alanTUPOBAThCSA K
OBICTPO MEHSIIOIUMCS YCIOBUSIM KU3HU;

— HAIIPpaBJIEHHOCTb o6yquI/1$1 Ha CUCTeEMaTHU4YEeCKOoe l'IpI/IO6I_u6HI/Ie 06yl1a}0m1/1xc;1 K
CaMOCTOSITe/JIbHOM IT03HaBaTeJIbHOU AeATeJIbHOCTH, HAYYHbIM ME€TOldM ITI0O3HAHHUA,
(1)OpMI/Ipy1-OLL[I/IM MOTHUBALMIO U PA3BUTHUE CIIOCOOHOCTEN K XHUMHH,

- obecrnieyeHue YCHOBHﬁ, Cl'IOCO6CTBy1'OI_I_[I/IX ano6peTeHmo 06y‘~la}OLU,I/IMI/ICH OIIbITA
pa31—1006pa31—101?1 AeATeJIbHOCTH, IO3HAHHUA U CaMOIIO3HAHHW A, K/IF0YEeBbIX HABbIKOB
(K.HI-O'—IEBI::IX KOMHETGHLLPII;'I), HMEIUX YHUBEPCAJIbHOE 3HAYE€HHU e JId PA3JIMIHbIX BUJIOB
AeATEeJIbHOCTH;

- dopmupoBaHUe 0611l QYHKIMOHAJBHON U €CTeCTBEHHO-HAaYYHOU IPaMOTHOCTH, B TOM
qycJie yMeHUH 06bSICHATD U OLIEHUBATD SIBJIEHUSI OKPY’KAIOILEero MUPA, UCII0JIb3ys 3HAaHUS
U OIIBIT, NOJIyYEeHHbIE IPU U3yYEeHUU XMMUH, IPUMEHSATb UX IPU pellleHUH Npo6JieM B
NOBCEJJHEBHOM KU3HU U TPYIOBOH JeATENbHOCTH;



- dopMHupoOBaHUE y 00yYaIOIIUXCS TYMAaHUCTUYECKUX OTHOIEHNU M, IOHUMaHUs LIeHHOCTH
XUMUUYECKUX 3HAHUH 151 BBIpPAOOTKHU 9KOJIOTUYECKH LeJ1eCO000pa3HOro oBeJjleHUs B ObITY
Y TPYZAOBOU J1eITeJIbHOCTH B LeJIsIX COXPaHEHU s CBOEro 30pOBbs U OKpYKalollen
IPUPOLHOU CpeJbl;

- pa3BUTHE MOTHUBALUHU K 0O0y4EHHI0, CIOCOOHOCTEN K CAMOKOHTPOJII0 U CAMOBOCIUTAHHIO
Ha OCHOBE YCBOEHMUS 0611evYesoBeYeCKUX e HHOCTEeN, FTOTOBHOCTH K OCO3HaHHOMY BbIGODY
npoduJis ¥ HapaBJeHHOCTH JajbHellero ooy4yeHus.

OO11e€e YU CII0 YACOB, OTBEEHHBIX /IS U3yYEHNS] XUMUHU Ha YPOBHE OCHOBHOTO 0OGIIETO
ob6pa3oBaHus, cocTaBJjsieT 136 yacoB: B 8 kyacce — 68 yacoB (2 yaca B HeJieJ10), B 9 KJiacce
- 68 yacoB (2 yaca B HeZieJi0).

COJAEPKAHHUE OBYYEHHUA

8 KJIACC
IlepBoHaYa/ibHbI€ XUMHUYECKHE TOHATUSA

HpeﬂMET XUMMH. POJIb XMMMHU B X)KM3HU 4YeJIOBeKa. XMMUSI B CUCTEME HaYK. Tenaun
BelecTBa. du3nyeckre CBOMCTBA BeIEeCTB. ArperaTHoe COCTOAHHE BELIECTB. [loHsaTHe o
ME€TO/JaX N0O3HAaHHUA B XUMHH. YucThie BelecTBa U CMECH. Crnoco6bl pa3gesenud cMeceH.

ATOMBI U MOJIEKY/JIDBI. XuMHU4yeckre 3jieMeHThbl. CHMBOJIbI XUMHUYECKHUX 3JIEMEHTOB.
HpOCTbIe H CJIOXKHbIE BelleCTBa. ATOMHO-MOJIeKy.IIHpHOE Y4€EHHUE.

XuMuyeckasi cl)opMlea. Ba/leHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
INTOCTOAHCTBA COCTaBa BelECTB. OTHocuTesibHas aTOMHas Macca. OTHOCUTEJIbHas
MOJIEKYJIAPHAA Macca. MaccoBas A0JId XUMHUY€CKOro 3JieMeHTad B COEAMHEHHNH.

KosmyectBo BeuecTBa. MoJib. MosisipHast Macca. B3aMocBsI3b KOJIMUECTBA, MacChl U YHCIa
CTPYKTYPHBIX e/JUHUI] BelecTBa. PacuéTbl o popMysaM XMUMHUYECKUX COEITUHEHU .

dusuyeckre U XUMHUYeCKUeE sIBJIeHUsl. XUMUYeCKasl peaklys U eé MpU3HaKu. 3aKOH
COXpaHeHHs Macchl BelllecTB. XUMHUUeCKHe YpaBHeHUs. Kiaccudukauys XuMU4YecKux
peakLui (coeArHEeHUs], pa3/I0KeHUs], 3aMellleHHs], 0OMeHa).

Xumuueckuii JKcnepumeHm:

3HAKOMCTBO C XUMUY€CKOW NOCYZ01, TpaBUJIaMU paboThl B 1a60paTOPUHU U IPUEMAMHU
obpaleHus ¢ JabopaTOpHbIM 060pyl0BaHKEM, U3yYeHHE U ONUcCaHHe GU3UUECKUX
CBOMCTB 00pa31j0B HEOPTaHMYECKUX BelleCTB, Hab1oAeHre PUu3nyeckux (I1aBieHue
BOCKa, TasiHU e JIbJla, paCTUPaHUe caxapa B CTYINKe, KUIleHHe U KOH/leHcalus BO/bl) U
XUMHUYEeCKUX (TOpeHHe CBeuH, IpoKaJvBaHUe MeJJHOM NPOBOJIOKH, B3aUMO/IeHCTBYE MeJla
C KUCJIOTOM) sIBJIEHWH, HabJI0/leHre U ONMcaHMe NPU3HAKOB NPOTEKAHUs XUMHUYECKUX
peakuuii (pasJioxkeHHe caxapa, B3aMMO/IeCTBUE CEPHOU KMCJIOTHI C XJIOPU/IOM Gapus,
passioxkenue ruzipokcuia meu (I11) npu HarpeBaHuM, B3aUMO/JIeHCTBHUE KeJjie3a C
pactBopoM cosii Mezu (II), u3yuyeHue cnoco60B paszesieHUs1 CMeCeN: C MOMOLIbI0 MarHUTA,
buibTpOBaHKe, BblIapUMBaHUE, JUCTUIALUSA, XpoMaTorpadus, NpoBeieHUe OYUCTKU
NIOBapeHHOU coJiu, HabJII0jeHUe U ONMCaHUe Pe3y/IbTaTOB IPOBE/IeHUs OMbITA,



WJLJIIOCTPUPYIOILEro 3aKOH COXpaHeHUs1 MaccChl, CO3/JlaHue Mojieslel MOJIeKy 1
(lwapocTep>KHEBBIX).

BaxkHelue npeacraBUTE/IM HCOPraHU4Ye€CKHUX BEILEeCTB

Bo3ayx - cMeck rasos. CocTtaB Bo3zyxa. Kuciopos — ajieMeHT ¥ IpOCTOe BelecTBO.
HaxoxeHue Kuciopoa B npupoze, prusnyeckue U XMMUYeCKHUe CBOMCTBA (peakLuu
ropeHus). Okcuasl. [IpuMeHenue kuciaopoga. Cnoco6bl MoJIydeHUs: KUCJI0POo/Ja B
JIabopaTOpUM U NPOMBIIITIEHHOCTH. KpyroBopoT kucoposa B npupoje. 030H -
aJJIOTpoNHas MoguPUKaLUsa KUCIA0PoJa.

TensioBo# 3¢ PeKT XUMHUYECKON peaKIMU, TEPMOXUMUYECKHE YPaBHEHHS, 3K30- U
3HJI0TEPMUYECKHE peaky. TOMINBO: yroJib U MeTaH. 3arpsisHEHHEe BO3/yXa, YCUJIEHUE
MapHUKOBOTO 3¢ PeKTa, pa3pylieHre 030HOBOIO CJI0S.

Bogopos - asieMeHT 1 mpocToe BelllecTBO. HaxoxieHre Bojopo/a B pupo/ie, Gusndeckue
M XMMHYeCKHe CBOMCTBA, TPUMEHEHHUE, CIOCOOBI MoJiydeHus1. KUC/IOThI U COJIHN.

MosisipHbIF 06b€M ra30B. PacuéThl 10 XMUMUYECKUM YPaBHEHUSIM.

dusuvyeckre CBONCTBA BOJHbI. Boaa KaK paCTBOPHTEJIb. PaCTBopr. HaCbII_L[eHHbIe H
HEHaCbIII€HHBbIE paCTBOPbI. PaCTBOpI/IMOCTb BeIECTB B BOJie. MaccoBas A0JId BelleCTBa B
pacTBoOpe. XuMHUYECKHE CBOMCTBA BO/JHEbI. OcnHoBanu4. Posb pacCTBOPOB B IIpUpo/J€e U B
’KHU3HHU YeJI0OBEKA. KPYI‘OBOpOT BOJHbI B IIpHUpOAE. BanHSHeHI/Ie MMPUPOAHBIX BO. OxpaHa 5
OYMCTKa IIPpUPOAHLIX BO.

Knaccudukanus HeopraHudeckux coeuHeHu. Okcuapl. Kiaccudukaiysa oKCu/10B:
cosieo6pasymwoire (OCHOBHbIe, KUCJIOTHbIE, aMPOTEPHBIE) U HECOJIe006pasyIolIHe.
HomeHkaTypa okcu0B. Pu3nyeckre U XUMUYECKHe CBOMCTBA OKCUIOB. [losiyyeHue
OKCHJIOB.

OcHoBanug. Knaccudukaius oCHOBaHUHN: IEJ0YU U HEPACTBOPUMbIE OCHOBAHHUS.
HomeHkaTypa ocHoBaHU . PHU3HUYEeCKHe U XUMUYeCKHe CBOMCTBA OCHOBAHUM. [losiyueHue
OCHOBaHUU.

Kucnortbl. Knaccudukauus kucaoT. HomeHknaTypa kucaoT. Pusndeckue U XUMUAYECKU e
CBOMCTBA KUCJIOT. Ps1 akTuBHOCTH MeTa/iioB H. H. bekeToBa. [losiyyeHune Kucaor.

Cosiu. HomeHkaTypa cosieit. @u3ndeckre U XMMHUYeCKHe CBoMCTBa coJiel. [losyyeHue
coJieH.

['eHeTH4YecKas CBSI3b MexXay KjacCaMH HEOPraHN4YeCKHX COGAHHGHHﬁ.
Xumuueckuii JKcnepumeHm:

KayeCTBEHHOE OoNpe/ieJieHHe COepXKaHusd KUCA0po/ia B BO3/lyXe, I0Jy4YeHHne, COOMpPaHHUe,
pacrno3HaBaHUe U U3yYeHHe CBOWCTB KUCJI0PO/a, HabJ/IojeHre B3auMO/ielCTBUS BelleCTB
C KUCJI0PO/JIOM U YCJIOBUSI BOSHUKHOBEHHS U NpeKpalleHrs ropeHus (mnoxapa),
O3HaKOMJIeHHE C 00pa31iaMu OKCU/IOB U ONIMCAaHWE UX CBOUCTB, OJIy4eHHUe, COOUpaHue,
pacrno3HaBaHUe U U3y4YeHHEe CBOMCTB BOJI0po/ia (TopeHUe), B3aUMOAeUCTBUE BOAOPOAA C
okcugoM Meu (II) (Bo3aMokHO MCIIO/Ib30BaHKE BUJleOMaTepHrasioB), HabJoeHre
06pa310B BeleCTB KOJMYeCTBOM 1 MOJIb, CCIe[j0BaHUEe 0COOEHHOCTEN paCTBOPEHUS
BEIECTB C pa3/IMYHON paCTBOPUMOCTBIO, IPUTOTOBJIEHHE PACTBOPOB C ONpe/eJIEHHON
MacCOBOM J10J1el paCTBOPEHHOTO BELECTBA, B3aUMO/IEUCTBHUE BO/IbI C METAJIAMHU
(HaTpueM U KasbLHeM) (BO3MOKHO UCIOJIb30BaHUE BUIEOMaTEPHUAJIOB), CCIe[0BaHUE
06pa31,0B HEOPraHUYECKUX BEIECTB Pa3/IMYHbIX KJIACCOB, HA0J/II0JeHUEe U3MEHEHHU
OKpacK{ MHAMKATOPOB B PaCTBOPAX KUCJIOT U 1LeJ1049el, U3y4eHue B3auMO/IeNCTBUS



okcusia meu (II) c pacTBOpoM cepHOM KUCJIOThI, KUCJIOT C META/LJIAMU, pEaKIUi
HeUTpaM3alyH, oJy9YeHrue HepacTBOPUMbIX OCHOBAHHUH, BEITECHEHHE OJJHOTO MeTaJljia
JIPyTUM K3 PacTBOPA COJIY, pellleHHe 3KCIIepUMeHTa/bHbIX 33/1a4 10 TeMe «BarkHeH e
KJIaCChbl HEOPTAaHUYECKUX COeJUHEHU M.

Hepl/IO,Z[l/I‘IeCKl/Iﬁ 3dKOH 1 l'[epno;mqecxaﬂ CHUCTEMA XUMHYE€CKHUX 3JIECMCHTOB A .
MeHaeieeBa. CTpoeHue aTOMOB. XMMHYecKasa cBA3b. OKHC/IUTE/IbHO-
BOCCTAHOBUTEJ/IbHBbIE pPEAKIIUHN

[IepBble NONBITKU KJacCUPUKAILMU XUMUUECKHX 3J1eMEHTOB. [IoHSATHE 0 rpynnax CXoAHbIX
3J1eMeHTOB (1l[eJIOUHbIE U 11[eJI0YHO3eMeIbHbIe METAJLJIbl, TAJIOT€HbI, UHEPTHbIE T'a3bl).
JJieMeHThI, KOTOpble 06pa3yoT aMPpOTEPHbIE OKCU/bI U TUAPOKCHUIbI.

[leproanyeckut 3akoH. [lepuognyeckas cucreMa XuMU4eCcKux 3eMeHToB /. U.
MenieneeBa. KopoTkonepuojHas v AJIMHHOINlepuogHas ¢popMbl [lepruojuuecKkoi cCuCTeMbL
XUMHYeCcKUX 3s1eMeHTOB /I. U. Menzesneesa. [lepuoael u rpynnel. PU3nyecKud CMbICI
NOPAAKOBOI'0O HOMepa, HOMePOB Nepuo/a ¥ IPyNIIbl 3J1eMeHTa.

CtpoeHue atomMoB. CocTaB aTOMHBIX A4ep. U30Tonbl. d/1eKTpOoHBL. CTpoeHue 3J1IeKTPOHHbIX
060J104eK aTOMOB NepBbIx 20 XUMHUYeCKUX 3/1eMeHTOB [leproandeckoit cucremsl /l. Y.
MenzeneeBa. XapaKTepUCTHKA XUMUYECKOTO 3JIEMEHTA 110 ero MO0JIOXKEHUIO B
[lepuognyeckoit cucreme /l. U. MeHpeneeBa.

3aKOHOMepHOCTI/I N3MEHEHHA pajuyCa aTOMOB XUMHWYECKHX 3JIEMEHTOB, METAJIJINYECKUX
1 HeEMeTa/JIMYeCKUX CBOMCTB 110 rpymnmnam m rnnepuoaam.

3HavyeHue [lepuogrueckoro 3akoHa U [lepuoiuuecKkoi cHCTEMbl XMMUY€ECKUX 3J1EMEHTOB
JI1s1 pa3BUTHS HAyKU U pakTUKU. [I. U. MeH/esieeB - y4€HBIN U rpaXKJaHHUH.

XuMuueckas cBsi3b. KoBasieHTHas (moJsisipHasi U HeMoJisipHasi) CBI3b.
JJIEKTPOOTPULIATE/IbHOCTh XUMHUUECKUX 3/1eMEHTOB. MOHHas CBS3b.

CteneHb okuceHUsA. OKMCAUTENbHO-BOCCTAHOBUTEJbHbIE peaKnHnu. HpOU,ECCbI
OKMCJIEHHSI M BOCCTaHOBJIEeHUs. OKUCIUTENU U BOCCTAHOBUTEJIH.

Xumuueckuii JKcnepumeHm:

M3ydyeHue 06pas1oB BeleCTB MeTa/JIOB U HEMETA/IJIOB, B3aUMO/JeMCTBUE TUPOKCH /A
[[MHKA C paCTBOPaMU KUCJIOT U 1eJIoYe, MpoBeleHHEe ONbITOB, HJIOCTPUPYIOLIUX
IpHUMepPbl OKUCIUTENbHO-BOCCTAaHOBUTE/IbHBIX peaKLUi (ropeHue, peaKLiMK pa3JioKeHUs],
coeJIMHEHHs).

MedicnpedmemHble c853U

Peanusaunﬂ MeXIpeaMeTHDBIX CBsi3e INIpHN U3y4€HHHU XNMHHU B 8 kuacce OCyIIEeCTBJIACTCA
dyepe3 UCII0JIb30BaHHUE KAK O6I_I_U/IX €CTeCTBEHHO-HAay4YHbIX MOHATUM, TAK U IOHATUH,
ABJIAKMMUXCA CUCTEMHBIMHU IJIA OTAEJIbHBIX IpeAMETOB €CTECTBEHHO-HAy4YHOT'0 IUKJIA.

O6IJ_LI/Ie €CTeCTBEHHO-HAay4YHbI€ IOHATHUA: Hay‘IHbII;'I (1)aKT, rUIoTe3a, TeOpHs, 3dKOH,
dHaJIN3, CHHTE3, KJIaCCI/Ifl)I/IKaU,I/IH, MNepuoaANYIHOCTD, Ha611}0,n,e1-11/1e, 3KCIIEpHUMEHT,
MOJAeJINPpOBAaHHUE, N3MEepeHHe, MO/l eJib, ABJIEHHE.

dusuka: MaTepusi, aToM, 3JIeKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/], U30TOIIbI,
PaIn0aKTUBHOCTD, MOJIEKYJI, 3JIEKTPUYECKU 3apsi/, BEIlleCTBO, TeJI0, 06'bE€M, arperaTHOe
COCTOsIHHM € BelecTBa, ra3, PU3nvecKre BeJTUUYHHbI, eJUHHUIIbI H3MEPEHHUSsI, KOCMOC,
IJIaHeThl, 3BE€3/1b1, CoJIHILE.



Buosiorus: ¢oTocuHTE3, ABIXaHUE, OUOCPEpa.

['eorpadus: atmocdepa, rugpocdepa, MUHeEpaJIbl, FOPHbIE NOPO/bI, [T0JIE3HbIE
MCKOTIaeMble, TONJIMBO, BOJHBIE PECYPCHI.

9 KJIACC
BelecTBo 1 XUMHYeCKas peaknusa

[leprognyeckuii 3akoH. [leprordeckas cucreMa XMuMHA4eCKUX 31eMeHTOB /l. Y.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTHU B U3MEHEHUH CBOMCTB XMMUYECKUX
3JIEMEHTOB I[IePBbIX TPEX NEPUOI0B, KaJus, KaJbLUs U UX COeJUHEHUH B COOTBETCTBUH C
NI0JIOXKEHHEM 3JIeMeHTOB B [leproyyeckon cucteMe U CTpOEHUEM MX aTOMOB.

CTpoeHue BelecTBa: BUJbl XUMUYECKOU CBA3HU. TUIIBI KpPUCTAJIMYECKHUX PELIETOK,
3aBUCUMOCTb CBOMCTB BellleCTBa OT THIA KPUCTAJIMYECKOU PelIéTKY U BUJIa XUMAYECKON
CBA3M.

Knaccudukanus v HoMeHKJIaTypa HEOpraHU4eCcKUx BelllecTB. XMMUYeCcKre CBOMCTBa
BeIlleCTB, OTHOCALMUXCS K PA3JIMYHBIM KJIaCcCaM HEOPTraHUYeCKHUX COeJMHEHUH,
reHeTu4yecKas CBi3b HEOPraHW4YeCKHUX BelleCTB.

Knaccudpukanusa XUuMHUIECKHUX peaKklMi 10 Pa3/IMYHbIM MPpU3HaKaM (10 YUCIY U COCTABY
y4aCTBYIOIUX B PeaKI[UH BeleCTB, M0 TeMI0BOMY 3PPeKTy, 10 U3BMEHEHUIO CTENeHeH
OKHCJIEHUSI XUMHUYECKUX 3JIEMEHTOB, [10 06PaTUMOCTH, 0 yYaCTHIO KaTaiM3aTopa). IK30-
Y SHJ0TepMUYEeCKHE PeaKLiui, TepPMOXMMHUYEeCKUEe YPAaBHEHHUS.

[ToHATHE O CKOPOCTH XUMHUYECKOH peakluu. [IoHATHe 06 06paTUMbIX U HEOOPATUMBbIX
XUMHUUYECKUX peaklusx. [IoHATHe 0 TOMOTeHHbIX U FreTepOreHHbIX peaklusx. [loHsaTuHe o
kaTasnuze. [loHATHE 0 XUMUYECKOM paBHOBeCcUU. PaKTOPBI, BAUSIOLME HA CKOPOCTh
XUMHUUYECKOU peaKIMU U MOJIOKEHNE XMMUYECKOT0 paBHOBECHS.

OKHCINTEeNbHO-BOCCTAHOBUTEbHBIE peaKnumy, 3HEKTpOHHbIﬁ 6aslaHC OKUCJIHUTEJIbHO-
BOCCTAHOBHUTEJIbHOMN peaKnuu. CocTaBJjieHHe ypaBHeHHﬁ OKHCJIMTEJIbHO-
BOCCTAaHOBHTEJIbHBIX peaKU,I/II‘/JI C UCIIOJIb30BAHHWEM MeTOo/dd 3JIEKTPOHHOTO basaHca.

TeopHH 3HEKTpOﬂHTquCKOﬁ AUCCOOHalrH. B.HEKTpOJII/ITbI N HE3JIEKTPOJINThI. KaTuoHsl,
aHHMOHBL. MexaHU3M AUCCOHalvM BeleCTB C pa3/IMYHbIMHU BUAAMHU XHMHUYECKOU CBSI3U.
CreneHb AHUCCOL AU U. CuJibHBIE U c/1abble 3JIEKTPOJIUTHI.

Peakuiuy HOHHOTO 06MeHa. Y C/I0BUS IPOTEKAaHUsl peaKliil MIOHHOT0 06MeHa, OJIHbIe U
COKpallléHHble HOHHbIEe YpaBHeHUs peakuii. CBOMCTBA KUCJIOT, OCHOBAaHUH U CcOJiel B
CBeTe IpeJiCTaBJIeHUN 006 3JIEKTPOJIUTUYECKON A ccolualiu. KayecTBeHHble peaKIiui Ha
HoHbL [loHsATHE O TUAPOJIH3E COTEN.

Xumuueckuii skcnepumeHm:

03HAaKOMJIEHHE C MOJIeJIIMU KPUCTAIJIMUECKUX PEIIETOK HEOPraHUYeCKHX BeleCTB —
MEeTaJlJIOB U HeMeTaJlJIoB (rpaduTa U ajiMasa), CJIO’KHbBIX BellleCTB (XJ10pU/ia HATpHsl),
Mcc/ieJloBaHUe 3aBUCHMOCTH CKOPOCTH XUMHUUECKOM peaKI[MU OT BO3/eUCTBUS PA3IMYHbIX
baKTOpOB, MccieJloBaHUE 3JIEKTPOIIPOBOAHOCTH PACTBOPOB BEIECTB, MpoIiecca
JIUCCOLIMALIMU KUCJIOT, llleJIouel U coJielt (BO3MOXKHO MCII0JIb30BaHUE BU/I€0 MaTeprUasioB),
IpOBe/ieHHE OTbITOB, UJIJIIOCTPUPYIOLUX MPU3HAKU POTEKAHUS peaKI[Ui HOHHOTO
obMeHa (06pa3oBaHUe 0Ca/|Ka, BblJleJieHHe ra3a, 06pa3oBaHUe BO/bl), ONBITOB,
WJJIIOCTPUPYIOLUX PUMEPBI OKUCIUTETbHO-BOCCTAHOBUTE/IbHBIX PeaKIUil (TopeHue,
peakuuy pas3JioKeHus], COeIUHEHHU ), pacllo3HaBaHUEe HEOPraHUYeCKUX BEIECTB C
MIOMOIIbI0 KAYeCTBEHHbIX PeaKI[Mi Ha UOHBI, pellleHre IKCIIEPUMEHTA/bHbBIX 33/1a4.



HeMeTaJ/uibl 1 UX COe AMHEHU ST

O61as xapaKTepUCTHKA rasioreHoB. 0COGEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
cTeneHu okucaeHus. CTpoeHue U pu3nyecKre CBOMCTBA MPOCTHIX BELIECTB — raJIOT€HOB.
XuMuYecKue CBOMCTBA Ha MpUMepe XJiopa (B3auMOJelCTBHE C MeTa/lJIaMH, HEMETaJLJIaMH,
mesio4yaMu). XsopoBogopos. CossiHasi KUCI0Ta, XMMUYECKHe CBOMCTBA, MOJIyYeHHE,
npuMeHeHUe. [lelicTBHE XJI0pa U XJIOPOBOAOPO/A HA OPraHMU3M YesioBeKa. BaxkHel e
XJIOPU/Ibl M UX HAXOX/|€HHE B IPUPO/IE.

O611as xapakTepucTuKa 371eMeHTOB VIA-rpynmbl. 0CO6€HHOCTH CTPOEHUs aTOMOB,
XapaKTepHble cTeneHu oKucaeHusl. CTpoeHue U GprU3MYecKre CBOMCTBA MPOCThIX BEIlECTB
- KMCJIOPO/Jia U cepbl. AJJIOTpONIHbIe MOAUGUKALMU KUCIOPO/ia U cepbl. XUMHUYeCKHe
cBOMcTBa cepbl. CEpoBOJIOPO/, CTpOeHUE, GU3MYeCKHe U XUMUUYeCKUe CBOMCTBA. OKCHU/bI
cephl KaK Npe/iCTaBUTENHN KUCTOTHBIX OKCU/I0B. CepHasi KUCA0Ta, GU3nUecKue U
XUMUUYECKHe CBOKCTBa (0011Me KakK NpeCcTaBUTe s Kjaacca KUCIAOT U ciequpryieckue).
XUMHUecKue peakliiy, Jexaljle B 0CHOBe IPOMBILIJIEHHOTO CI0co6a NoJIy4YeHus CEpHOU
KUCJI0ThL [IpuMeHeHue cepHOU KK CA0ThI. COJIM CEPHOM KUCIOThI, Ka4yeCTBEHHAs peaKLUs
Ha cysibdaT-uoH. HaxoxaeHue cepbl U e€ coeJUHEHUH B IpUpo/ie. XUMHUYecKoe
3arpsi3HeHUe OKpYy»Karollel cpe/ibl COeIMHEHUSIMU Cepbl (KUCJIOTHBIE JOXK/H,
3arpsi3HeHHe BO3/1yxa U BOJJ0OEMOB), CIOCOOBI €ro Npe0TBpallleHHUs.

O611as xapakTepucTUKa 371eMeHTOB VA-rpynnbl. OCO6eHHOCTHU CTPOEHUSI aTOMOB,
XapaKTepHble CTeNeHU OKUCAeHUs. A30T, pacipocTpaHeHHe B IpupoJe, Gusnyeckue U
XUMHUUYecKUe cBoMcTBa. KpyroBopoT azoTa B npupoje. AMMUAK, ero Gusnyeckue u
XUMHUYECKUeEe CBOMCTBA, oJlydeHne U npuMeHeHue. CoJid aMMOHUS, UX PU3UUECKUe U
XUMHYeCKHe CBOUCTBA, NpuMeHeHUe. KauecTBeHHasa peaks Ha UOHbl aMMOHUA. A30THas
KM CJIOTa, e€ noJiyueHne, Pusuyeckre U XUMHU4YecKre cBoicTBa (061iue Kak
npeJcTaBUTeJIs Kjlacca KUCJIOT U cieqududeckue). Ucrnosib3oBaHHEe HUTPATOB U COJiel
aMMOHHMA B KaueCcTBe MUHepPaJIbHbIX YA00peHU . XUMHUUYEeCKOe 3arpsi3HeEHUEe OKpYKalolleil
cpeJbl COeIMHEHUSIMU a30Ta (KUCJIO0THBIE JJ03K/1H, 3arpsi3HeHU e BO3/1yXa, IOYBbI U
BoZI0éMOB). Pocdop, ansoTponHbie MOAUPHUKaLMU Gochopa, U3NIeCKHUE U XUMUYECKUE
cBorcTBa. Okcug pocdopa (V) u pochopHas KucaoTa, pru3uiecKre U XMMHUUYECKHE
CBOMCTBA, noJsiyyeHue. Ucnosib3oBanue pochaToB B KaueCTBe MUHEPAJIbHBIX YA0OpEHU .

O61as xapakTepucTuKa 3j1eMeHTOB [VA-rpynnbl. 0CO6EHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCJIEHUS. YTJiepo/, a/llIOTPONHbIe MOAUPUKALHHY,
pacnpocTpaHeHUe B IpUpo/Jie, pr3ndecKre U XUMUYECKHe CBOMCTBA. AZ,cOpOLUs.
Kpyrosopor yriiepoja B npupoge. Okcu/ibl yriepoa, ux Gusndeckre u XuMA4ecKrue
CBOUCTBA, IeMCTBHE Ha >KUBble OPraHU3MbI, 1I0JIyYeHHE U IPUMeHeHHe. JKOJIOTUIECKHU e
npo6JieMbl, CBI3aHHbIE C OKCU0M yriepoa (IV), runoresa rino6aibHOro NOTEMNJIEHUS
KJIMMaTa, NapHUKOBBIA 3QPeKT. YrosibHasA KUCI0TA U €€ COJH, UX PU3NIecKue 1
XUMHUYeCKHe CBOUCTBA, IoJyYeHue U IpuMeHeHre. KayecTBeHHas peakus Ha KapOoHaT-
MOHBI. M cnosib30BaHWe KapOOHATOB B ObITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3SIUCTBe.

[lepBoHayasbHble MOHATHS 06 OpraHUYEeCKUX BellleCTBax Kak 0 COe/JMHEHUSAX YIepoa
(MeTaH, 3TaH, 3TUJIEH, alleTHUJIeH, 3TaHOJI, IVIMLepUH, YKCyCcHas KucoTa). [IpupoiHble
MCTOYHHUKH YTJIEBOIOPO/JOB (YroJib, NPUPOHBIN ras, HedpTh), IPOAYKTHI UX IEPePabOTKHU
(6eH3MH), UX POJib B OBITY M IPOMBILLIEHHOCTU. [loHATHE 0 6M0JIOrUYECKH BaXKHbBIX
BelleCTBax: XKUpax, 6esIKax, yrjieBo/iax — U UX pOJIM B )KU3HU yesloBeKa. MaTepuasibHOe
eJJMHCTBO OpraHUYeCcKHUX U HeOpraHWYeCKUX COeJUHEHU .

KpeMHuii, ero ¢pusmuyeckre u XuMU4YeCKHUe CBOMCTBA, MOJIyYeHHe U TPUMEeHEHHUE.
CoenvHeHUsI KpeMHUS B ipupoe. O61ue npe/cTaBieHuss 06 okcuie kpemHus (IV) u



KpeMHHEeBOH KucaoTe. CUJIMKATBI, UX UCII0JIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH.
BaxkHeilllne cTpouTe/bHbIE MAaTEPUAJIbl: KEPAMHUKA, CTEKJIO, LIEMEHT, OETOH,
»Kesie306eToH. [Ipo61eMbl 6€3011aCHOr0 UCMOIb30BaHUSA CTPOUTENBbHBIX MAaTEPHUAJIOB B
IIOBCeJHEBHOM »KU3HHU.

Xumuyeckuil s3kcnepumeHm:

u3y4yeHHe 06pa30B HEOPraHUYECKUX BELEeCTB, CBOMCTB COJITHOU KHCJIOTHI, MPOBEEHHE
KaueCTBEHHBIX peaKI[Mi Ha XJI0OPHU/-UOHBI U HAabJII0/leHH e MPU3HAKOB UX IPOTEKaHMUS,
OTBITHI, OTpaXKawInue pU3nyecKrue U XUMHUYECKHE CBOMCTBA raJIoTeHOB U UX COeJUHEHUH
(BO3MOXKHO MCIIOJIb30BaHHE BUeOMaTepHasoB), 03HaKOMJIEHHE C 06pa3liaMu XJIOPU/I0B
(rasoreHn10B), 03HAaKOMJIEHHE C 06pa3l[aMU CePhl U eé CoeJUHEHUSIMU (BO3MOKHO
MCII0JIb30BaHU e BU/leOMaTePHasIoB), HabJ/I0jeHre polecca 0OyrIMBaHUs caxapa noJ,
JleMiCTBMEM KOHLIeHTPUPOBAHHOW CEPHOM KHCJIOThI, U3y4YeHHe XUMHUUECKHUX CBONCTB
pa36aBJieHHOW CEpHOU KUCJIO0ThI, IPOBe/ileHUEe KaueCTBEHHOW peaKliuy Ha Cy/1b(aT-uoH U
HaOJII0/ieHH e PU3HAKA e€ MPOTeKaHUs, 03HAaKOMJIEHHE ¢ QU3UIECKUMHU CBOMCTBaMU
azoTa, pocdopa U UxX coeJuHEHU U (BO3MOKHO UCII0JIb30BaHUE BHUIEOMATEPUAJIOR),
o6pa3iaMu a30THBIX U PoCcHOPHBIX YA0OPEHUH, TOyUYeHHe, COOUPaHHe, pacliO3HABAHHE U
M3y4yeHHe CBOMCTB aMMHaKa, MPOBe/leHre Ka4YeCTBEHHBIX peaKI[Mid Ha MOH aMMOHHUS U
docdaT-UOH U U3ydeHHEe TPU3HAKOB UX MPOTEKAHHSI, B3AaHUMO/IeCTBHE
KOHIIEHTPUPOBAHHOM a30THOH KHUCJIOTHI C Me/Ibi0 (BO3MOKHO UCI0JIb30BaHUE
BHU/IEOMATEPHUAJIOB), U3yUYeHHE MO/JieJIel KPUCTAIMYECKUX PELIETOK asiMasa, rpaduTa,
bynnepeHa, 03HaKOMJIEHHE C TPOLECCOM aACOPOLIMU PACTBOPEHHBIX BEILECTB
aKTUBHUPOBAHHBIM YIJIEM U yCTPOUCTBOM MPOTUBOTA33, MOJyYeHUE, COOUpaHue,
pacro3HaBaHUe U U3y4YeHHUe CBOMCTB yIJIEKUCJIOTO ra3a, IpoBe/ijeHue KauyeCTBEHHbIX
peakuui Ha Kap6OHAT U CUJIMKAT-UOHBI U U3yYeHHe TPU3HAKOB UX NPOTEKAHUS,
O3HaKOMJIEHHUE C MPOAYKIHUEN CUTUKATHON NPOMBIIIJIEHHOCTH, pellieHue
3KCIepUMeHTaNbHbIX 337134 110 TeMe «BaxkHel11Me HeMeTalJIbl U UX COeJUHEHUSI».

MeTa/Libl U UX COeJUHEHUSA

O611as XapaKTepUCTHKA XUMUY ECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
noJsioxkeHus B [lepuouyeckoit cucteMe XMMU4YeCKUx 3jieMeHTOB /J|. U. MeHenieeBa 1
cTpoeHus aToMoB. CTpoeHHe MeTa/lJIOB. MeTa/inyecKasi CBSI3b M MeTa/lIn4yecKast
KpUCTa//InYecKasi peltéTKa. JJeKTPOXUMUYECKUH psij HAallpsi)KeHU MeTaJlJIoB.
dusuyeckre U XUMHUYeCKHEe CBOMCTBA MeTasls1oB. O611He CIoCOObI MOJy4eHUsT METAIIOB.
[ToHSITHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aLUThI KX OT KOPPOo3uH. CIyIaBbl
(cTanb, 4yTyH, AIOPAJIIOMUHUM, 6pOH3a) U UX MIPUMEHEHUE B OBbITY U MPOMBIIIJIEHHOCTH.

[llesl0uHbIE MeTaJJIbL: TT0JIOXKEHUe B [lepruojuuecKod cucTeMe XUMHUYeCKUX 31eMeHTOB /l.
W. MeHienieeBa, CTpOEHHE UX aTOMOB, Hax0X/leHue B pupoje. Pusudeckue u
XUMHUYECKHe CBOMCTBA (Ha puMepe HAaTPHUs U Kasus). OKCU/Ibl U TUAPOKCU/bl HATPHUS U
Kasus. [[pyuMeHeHMe 1eJI0YHbIX METAJIJIOB U UX COEJUHEHUH.

[llesiouHO3€eMeJIbHbIE METAJLJIbl MarHUHW U KaJlbLIMU: TToJ10)KeHMe B [leproguyeckon
cucTeMe XuMu4eckux asieMeHTOB /l. . MeHiesieeBa, CTpoeHHE X aTOMOB, Hax0X/leHUe B
npupoze. PusnyecKkre U XMMHUYECKHe CBOMCTBA MarHus ¥ Kasblys. BaxkHel e
coeIMHEeHUS KaJblusl (OKCUJ, TUAPOKCU/I, COJH ). JKECTKOCTb BObI M CIIOCOODI €€
yCTPaHEeHHUsI.

AnoMUHUN: IoJ10’KeHU e B [leproyecKor cuCTeMe XUMUYEeCKUX 3JieMeHTOB /l. 1.
MeHpeneeBa, CTpOEHME aTOMa, HaX0X/JeHHe B npupoje. Pusnyeckue U XUMUYECKHE
CBOUCTBA alloMUHHUSA. AMPOTEpPHBIE CBOMCTBA OKCH/AA U TUJIPOKCU/A aJIIOMUHUS.



Keneso: nosoxeHue B [lepruouuecko cucTeMe XMuMHA4eCKUX 3ieMeHTOB /1. U.
MeH/iesieeBa, CTpOeHMe aTOMa, Hax0xJeHue B npupoje. Prusndeckue U XMuMUYeCKUe
cBOMCTBa *eJe3a. OKcu/bl, T pOKCUAbI U cou xkese3a (II) u xenesa (II1), ux cocras,
CBOMCTBA U NOJIy4Y€EeHHeE.

Xumuyeckuil skcnepumeHm:

O3HaKOMJIEHHE C 00pa3liaMy MeTaJIJIOB U CILJIABOB, UX PU3UYECKUMU CBOMCTBAMH,
U3y4yeHue pe3ybTaTOB KOPPO3UHX MeTAJLJIOB (BO3MOXKHO UCIOJIb30BaHUE
BU/IEOMATEPHUAJIOB), 0COGEHHOCTEN B3aUMOAENCTBUS OKCH/AA KAJIbIUs U HATPUS C BOJAOU
(BO3MOXKHO MCIOJIb30BaHHE BU/leOMaTepHUasoB), KCCIeJ0BaHUE CBOMCTB XXECTKOU BOJbI,
npolecca ropeHus xeJe3a B KUCI0po/ie (BO3MOXKHO HUCII0/Ib30BaHKEe BU/leOMaTePUAsIOB),
MPU3HAKOB MPOTEKAHUS KAaYECTBEHHbBIX PeaKLMi HAa MOHBI: MAarHus, KaJbLKs, aJIIOMUHUS,
IMHKa, *)kese3a (1) u xkenesa (I1I), menu (II), Habr0jeHME U ONIMCaHMeE TPOLECCOB
OKpalIMBaHUSA IIJTAMEHH HOHAMU HATPHs, KaJIUs U KaJIbIMs (BO3MOXKHO HCI0JIb30BAHUE
BHU/IEOMATEPHUAJIOB), UCCIeJOBaHNE aM(OTEPHBIX CBOMCTB rUIPOKCH/A AIIOMUHUS U
TUAPOKCH/IA IIMHKA, pellleHne 3KCIIEPUMEHTATbHbBIX 33/]a4 10 TeMe «BaxkHelmue
METAaJIJIbl U UX COeIUHEHUSI».

XMMHA ¥ OKpY>Kawinasa cpeaa

BeLLleCTBa U MaTepHuaJibl B HOBCCﬂHeBHOI‘;I »KW3HU 4yesioBeKa. be3onacHoe Hcnoab30BaHUe
BeleCTB U XUMHW4YECKHUX peaKLlI/II‘/JI B 6bITy. l'IepBaH IoMoub MMprU XUMHUYECKHUX 0KOT'aX U
OTpaBJIECHUAX.

XuMHuecKoe 3arpsisaHeHre OKpy»Karolel cpe/ibl (peesibHast A0MyCTUMas KOHLeHTpalus
BelecTs, fanee - [1JK). Posib XMMuU B pellieHMU 3KOJI0THYEeCKUX TPOO6JIeM.

Xumuueckuii 3kcnepumeHm:
U3y4yeHHe 06pa3lioB MaTepPHaJIOB (CTEKJIO, CIIJIaBbl METAJIJIOB, IOJIMMEpPHbIE MAaTepUaIbl).
MedxcnpedmemHble c8513U

Peannsal_u/m MeEXIIpeaAMETHDBIX CBsi3ed INIpHN U3y4€HHHU XNMHHU B 9 knacce OCyIIEeCTBJIACTCA
4yepe3 UCITI0JIb30BaHHUE KAK O6I.L[I/IX €CTEeCTBEHHO-HAY4YHbIX HOHHTHﬁ, TaK " HOHHTHI;'I,
ABJAKIHUXCA CHCTEMHBIMHU AJIdd OTAEJIbHBIX IpeAMETOB €CTECTBEHHO-HAYYHOTI'O IUKJIA.

O6IJ_U/Ie €CTECTBEHHO-HAY4YHbI€ IIOHATHUA: Hay‘leIfI (1)aKT, rFUI10Te3a, 3aKOH, TEOpH4,
dHaJIN3, CHHTE3, KJIaCCI/I(l)I/IKaU,I/IH, MNEepuoaANYIHOCTD, Ha611}o,n,eH1/1e, 3KCIIEpHUMEHT,
MOAeJINpOBaHHUE, N3BMEpEeHHe, MO eJib, ABJICHHE, HapHHKOBbIﬁ 3(1)(1)6KT, TEXHOJIOT' U4,
MaTepHraJibl.

®dusuka: MaTepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIIbI,
PaZJ0aKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUYECKUN 3apsi/l, MPOBOJHHUKH, IOJYIPOBOAHUKH,
JIU3JIEKTPUKH, POTO3JIEMEHT, BELECTBO, TEJI0, 00'bEM, arperaTHOe COCTOsIHUE BEIleCTBa,
ras, pacTBOp, paCTBOPUMOCTb, KpUCTa/LJIMYeCcKasi PelléTKa, CIlJIaBbl, PU3UYECKUE
BeJIMYUHBI, IUHUIbl U3MEPEHUs], KOCMHUYECKOe POCTPAHCTBO, MJIAaHETbI, 3BE3/1bI,
CoJiH1ze.

Buosorusi: poTocuHTE3, AbIXaHUE, GU0Cchepa, IKOCUCTEMA, MUHEpPAIbHBIE Y/I00peHus,
MHKPO3JIEMEHTBI, MAKP0O3JIEMEHThI, IUTaTe/JbHble BelleCTBa.

['eorpadus: atMmocdepa, ruzipochepa, MUHepPaJIbl, TOPHBIE TOPO/ibl, IOJIE3HbIE
MCKOTIaeMble, TOMJIMBO, BOJAHbIE PECYPCHI.



IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA IIPOT'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOTI'O OBIIIETO OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE pe3yJibTaThl 0CBOEHHUS IPOTPaMMbl OCHOBHOTO 0011[ero 06pa3oBaHUs
JIOCTUTAIOTCS B X0/le 00YYEeHHUsI XUMHUH B €JUHCTBE Y4eOHOU U BOCIIUTATENbHON
JlesITeJIbHOCTH B COOTBETCTBUH C TPAAULIMOHHBIMU POCCUNCKUMH COLIUOKYJIbTYPHBIMH U
JIyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMHU B 00IIECTBE NIPaBUJIaMH U HOpMaMH
MOBEJIEHHS U CIIOCOOCTBYIOT MPOIECCAaM CaMOMO3HAHHUS, CAMOPA3BUTHSA U COLUATU3ALUH
00yYarOUIUXCH.

JIMYHOCTHBIE pe3yJibTAaThl OTPAXKaOT TOTOBHOCTb 00y4aOIUXCSI PYKOBO/ICTBOBATHCS
CUCTEMOU NO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUW U pacllIMpPEeHUE ONbITA AesITEJIbHOCTU
Ha e€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCNIUTAHMSI:

IIEHHOCTHOTO OTHOILIIEHUs] K 0T€YeCTBEHHOMY KyJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HacJieIN10, TOHUMaHHWs 3HaYeHHUs] XMMUY€eCKOU HayKHU B *KU3HU COBPEMEHHOTO 00I11[eCTBa,
CIIOCOGHOCTH BJIAZIETh JOCTOBEPHOH HHPOpPMaIMel 0 IepeIOBbIX JOCTHKEHUSX U
OTKPBITUSIX MUPOBOH M OTE€YECTBEHHOW XUMHH, 3aMHTEPECOBAaHHOCTH B HAyYHbIX 3HAHUAX
006 yCTPOUCTBE MUPA U 06LIECTBA;

2) rpa>kJaHCKOro BOCIIUTAHUA:

npeacraBJgeHUd O COUHNAJIBHBIX HOpMaX U IpaBUJIaX MEXJIMYHOCTHBIX OTHOIIIEHU ! B
KOJIJIEKTHUBE, KOMMYHHKaTHBHOﬁ KOMIIETEHTHOCTH B 06].L[eCTB6HHO HOHGSHOﬁ, yqe6Ho-
HCCHeL[OBaTeJIbCKOP'I, TBOpquKOﬁ U APpYIrUuxX BUJAaX AeATeJbHOCTH, TOTOBHOCTH K
pa3Hoo6pa3Hoﬁ COBMECTHOM AeATEeJIbHOCTH IIPpU BBIITOJIHEHHUH y‘{e6HbIX, I[TO3HABATEJIbHbIX
3a/4a4, BbIIIOJIHEHUHN XUMHYECKHUX IKCIIEPUMEHTOB, CO3AdHN N y‘{66HbIX ITPOEKTOB,
CTpeMJIEHHUA K B3dAUMOIIOHNMAaHHUIO 1 B3aWUMOIIOMOIIIY B ITponecce 3TOM yqe6H0131
AeATeJIbHOCTH, TOTOBHOCTHU OLIEHHNBATDb CBOEé InmoBeaeHue U IMOCTYIIKHU CBOUX TOBapI/ILLLEI‘/JI C
MMO3NIWHU HPABCTBEHHLIX Y IIPABOBLIX HOPM C y‘{éTOM OCO3HAaHHA l'IOCJIe,CLCTBI/IIL/'I INIOCTYIIKOB,

3) HeHHOCTH HayYHOT'0 NO3HAHUA:

MHUPOBO33peHYECKHE I[IpeaCTaBJI€eHHA O BelleCTBe U XHUMUYECKOU peakKnnu,
COOTBETCTBYHOLIHME COBPEMEHHOMY YPOBHIO pa3BUTHUA HAYKHU U COCTaBJIAIOIIKWE OCHOBY AJIA
INOHUMaHHA CYIIITHOCTH HaquOI‘/JI KapTHUHBI MHPa, IpeaACTaBJIE€HUA 006 OCHOBHBIX
3dKOHOMEPHOCTAX Pa3BUTHUA IIPUPOJAbI, B3ANMOCBA3AX Y€JIOBEKa C HpHpOﬂHOfI CpEAOﬁ, (0)
pPOJIM XMMHHU B [I03HAHUH 3THUX BaKOHOMepHOCTefI;

[TO3HABATEJIbHbI€ MOTHBBI, HAlIpAaBJIEHHbIE€ HA [MOJIYy4€HHU € HOBBIX 3HAaHWUUW 10 XUMUH,
H606XO,ZLI/IMbIe AJ1d 06'bSICHEHUS Ha6JII-O,£[aeMbIX InpoueccoB U SIBJIEHWUH, I03HAaBaTeJJbHOH,
I/IH(l)OpMaIJ,I/IOHHOI‘/JI Y YU TaTeJbCKOH KyJIbTYpBbI, B TOM YHCJ/I€ HABBIKOB CaMOCTOSITeJbHOM
pa60TbI C y‘-IE6HbIMI/I TEeKCTaMHu, cnpaBquoﬁ JH/ITepaTypofl, AOCTYIIHbBIMH TEXHHUYECKHUMHU
cpeacrtBaMu I/IH(l)OpMaI_II/IOHHbIX TEeXHOJIOTHH;

MHTEpeC K 00y4eHUI0 U I03HAHUIO, JII0003HATEbHOCTb, FOTOBHOCTh U CIOCOOHOCTD K
caM0006pa30BaHUIO, TPOEKTHOHN U UCCIE0BATENbCKOH AeATETbHOCTH, K 0CO3HAHHOMY
BbI6OPY HANIPABJEHHOCTH U YPOBHSI 00Y4YeHUs B Ja/IbHENIIEM;

4) popMupoOBaHUS KYJIbTYPbI 3,0POBbS:



OCO3HaHHUeE LIeHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBbIO,
YCTAHOBKH Ha 3/J0POBbIN 00pa3 U3HU, OCO3HAHHUE MT0C/IeICTBUN U HENPUATHUE BpeJHbIX
NpUBbIYEK (YIIOTpe6JIeHUs aJIKOT0Jisl, HAPKOTHUKOB, KypeHHUs ), He06X0JUMOCTH
co6Jir0leHH S NTpaBUJI 6e3011aCHOCTH MPU 06palieHUH ¢ XMMUYECKUMHU BelleCTBaMU B OBITY
Y peasibHOM KU3HHU;

5) TpyA0BOro BOCHUTAHUS:

MHTepeC K IPaKTU4YeCKOMY U3yUeHHUI0 Ipodeccuid U TpyZa pa3JIMuHOTO POJa, yBaXKEHUE K
TPYZAYy U pe3yJibTaTaM TPYAOBOH JieTeJbHOCTH, B TOM YHCJIe HA OCHOBE IPUMEHEHMU s
npeMeTHbIX 3HAHUU 110 XUMHUH, 0CO3HAHHBIM BbIOOP MHAWMBUAYATIbHOU TPAEKTOPUHU
IpoJ0JKEHUSI 06pa30BaHUA C yYETOM JIMYHOCTHBIX UHTEPECOB U CIOCOOHOCTU K XMMMUH,
0011leCTBEHHbIX UHTEPECOB U NOTPEOHOCTEH, YCIIeLIHO M NpodeccCuoHalIbHON
JlesITeJIbHOCTU U Pa3BUTUS HEOOXOAUMbIX YMEHUH, FOTOBHOCTb aJallTUPOBAThHCS B
npodeccuoHalbHOU CpeJie;

6) 3K0JIOrMYEeCKOro BOCIUTAHUSA:

3KO0JIOTUYECKH 1le1ec000pa3Hoe OTHOLIIeHHE K MPHUPO/ie KaK UCTOUHUKY XKU3HU Ha 3eM.Jie,
OCHOBeE eé CyleCTBOBaHMsl, TOHMMaHU e LIEHHOCTH 3/J0POBOTO U 6e30MacHOro o6pasa
»KU3HU, OTBETCTBEHHOE OTHOIIIEHHE K COGCTBEHHOMY PHU3UYECKOMY U ICUXUYECKOMY
3/10pOBbI0, 0CO3HAHUE IIEHHOCTH COOJII0/IeHU s PaBUJI 6€30MaCHOTO NOBE/IEHUS TPHU
paboTe C BellleCTBAMU, A TAKXKe B CUTYALUSIX, YTPOXKAIOIIMX 3/I0POBbIO U KU3HHU JIIOJIEH;

CMOCOGHOCTHU NPUMEHSATh 3HAHUS, oJy4aeMble IPH U3yYEeHUU XUMUH, [/ pelleHus1
3a/la4, CBSI3aHHbIX C OKpYKalolleld NpUPOAHON cpefioH, AJisl MOBbILIEHUS] YPOBHSA
3KO0JIOTUYECKOU KYJIbTYpPhl, 0CO3HAHUS IJ106a/JIbHOTO XapaKTepa 3KOJ0TUYECKUX TPo6ieM
U NyTel UX pellleHUs TOCPeJiICTBOM METO/0B XUMUH, 3KOJIOTUYECKOTO MbILIJIEHUS, YMEeHHU S
PYKOBO/JICTBOBATbCS UM B I03HABATEJbHOM, KOMMYHHKAaTUBHOMN U COLUA/IbHOMN MPaKTHUKE.

METANPEAMETHBIE PE3YJ/IbTATbI

B cocTaBe MeTamnpeAMeTHbIX pe3y/JIbTaTOB BbIEISI0T 3HaYMMble 1151 QOpMUPOBAHUSA
MHUPOBO33pEHUs 00leHayYHble TOHATHS (3aKOH, TEOPUs], MPUHIIMII, TUIIOTEe3a, GAKT,
CUCTEMa, IPOLECC, IKCIIEPUMEHT U IPYToe.), KOTOPbIe UCIOJb3yITCS B €CTECTBEHHO-
Hay4HbIX Y4eOHBIX IpeJMeTax U M03BOJISIOT HAa OCHOBE 3HAHUM W3 3TUX IIPe/IMETOB
dbopMupoBaTh NpeJCTaBJeHUE O LIeJIOCTHON HayYHOU KapTUHE MUPA, U YHUBEPCaIbHble
yueOHble elcTBUS (M03HABATe/bHble, KOMMYHUKATUBHbIE, PETYJISTUBHbIE), KOTOPbIE
obecrnedruBalOT GOPMUPOBAHKE TOTOBHOCTH K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U
OCYIIECTBJIEHUIO Y4eOHOU eI TeIbHOCTH.

Ilo3HaBaTeJ/IbHbIE YHUBEPpCaJIbHbIE y‘-IEGHbIe ﬂeﬁCTBHﬂ
ba3oBble JIoru4yecKue AeﬁCTBl/lH:

yMEeHHS UCH0JIb30BaTh NPUEMBI JIOTUYECKOT'0 MBIIIJIEHUS] IPU OCBOEHUU 3HAHUM:
pPacKpbIBaTb CMbICJI XMMHUYECKUX MOHATHUH (BbIJEJSTh UX XapaKTepHble NPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C [PYyTMMU NOHATHUSIMHU ), UCNI0JIb30BATh MOHATHUA 1
00'bsSICHEHUS OT/e/IbHbIX GAKTOB U SIBJIEHWH, BbIOMPATh OCHOBAHUS U KPUTEPUH JIJIs
KJaccuUKaLMU XMMUY€ECKUX BelleCTB U XMMUYeCKUX peaKIMi, yCTaHaBJIUBaTh
NPUYMHHO-CJIe,CTBEHHbIE CBA3U MEX/ly 00 beKTaMU U3yU€EeHHUSs], CTPOUTDb JIOTUYECKUE
paccyxJeHus (MHAYKTUBHbIE, leIYKTHBHBIE, 10 aHAJIOTUH ), AeJIaTh BbIBObI U
3aKJIIDYEHUS;

YMEeHHUE IPUMEHATDH B IIpolecce MO3HAHUA MOHATHA (l'[pe/:[MeTHbIe H METaHpeﬂMeTHbIe),
CHUMBOJIMYECKHE (SHaKOBbIe) MOJeJin, UCII0JIb3yeMbIe B XUMHUH, HpeO6paSOBbIBaTb



IIUPOKO MPHUMEHsIeMble B XUMHUU MO/le/IbHble TPEJCTABJEHUS — XUMUYECKUI 3HAK
(cuMBoJI 3/1eMeHTa), XUuMHU4ecKass popMyJia U ypaBHEHHE XUMUYECKOU peaKL[UU — PU
pelieHrnH yie6HO-I03HABATE/NbHbIX 33/1a4, C y4ETOM 3TUX MO/eJIbHBIX NPe/ICTaBJIeHU N
BbISIBJISITh U XapaKTepPU30BaTh CyleCTBEHHbIE MPU3HAKU U3y4aeMbIX 0O0'bEKTOB —
XUMHUYECKUX BELIECTB U XUMUYECKUX PEAKLIUH, BbISBJIATH 06LIMe 3aKOHOMEPHOCTH,
IPUYMHHO-CJIeICTBEHHbIE CBS3U U MPOTHBOPEYHs B U3y4aEMbIX MPOLIECCAX U SIBJIEHUSIX.

Ba3oBsble uccieoBaTe/IbCKHe JeiiCTBUA:

yMEeHHe UCI0JIb30BaTh I0CTABJIEHHbIE BONPOCH] B KAYeCTBe MHCTPYMEHTA I03HAaHHUA, a
TaK)Xe B KaueCTBe OCHOBBI /1711 QOPMHUPOBAHUSA FMIIOTE3bI 10 IPOBEPKE MPABUJIbHOCTH
BbICKA3bIBAEMBIX CYXKJEHUH;

nprobpeTeHUe ONbITA 10 IJIAHUPOBAHUIO, OPTaHU3AL MU U IPOBELEHUI0 yYEHUYECKUX
3KCNEepUMEHTOB, yMeHHe HabJ/110/jaTh 32 X0/J0M NPOoLecca, CAaMOCTOSATEbHO
IPOTHO3UPOBATh €ro pe3yJbTaT, OpMyJIMPOBaTh 06001 eHUs U BbIBO/IbI 10 pe3yJibTaTaM
IPOBEAEHHOTO OMbITA, UCCIEL0BAHUSA, COCTABJIATh OTYET O MPO/AeJaHHOHN paboTe.

Pa6oTa c uHpopmanuei:

YMEHHUEe BbI6I/IpaTb, dHAaJIM3UPOBATb U UHTEPIIPETUPOBATD PIHCl)OpMaL[I/IIO Pa3/JIM9HbIX
BHU0OB U Cl)OpM npeacraBjieHHd, IoJ1y9aeMyr0 U3 pa3HbIX HCTOYHHUKOB (Hay‘{HO-
nonyJjadpHad JUTepaTypa XUMHUYE€CKOTI'o COAepKaHHA, CIIPABOYHbIE HOCO6I/IH, pecypcol
I/IHTepHETa), KPUTHUYE€CKHU OUEHHUBATb IPOTHUBOPEYUBYIO U HEJOCTOBEPHYIO I/IH(l)OpMaLlI/IIO;

yMeHHe MPUMEHSITh Pa3JIMuYHble METO/bI U 3aMPOChl IPU NMOUCKe U 0T60pe UHPOPMAIUU U
COOTBETCTBYIOIUX JAHHBIX, HEOOX0JUMBbIX /IJI51 BbITTOJIHEHHS YY€OHbIX U MTO3HABATEIbHbBIX
3a/1a4 oMnpe/ieJIEHHOTO TUIIA, MPHUO6pEeTEHHE ONbITA B 006JIACTU UCII0JIb30BaHU S
MHGOPMALIMOHHO-KOMMYHHUKAaTUBHbBIX TEXHOJIOTUH, OBJIaZileHHEe KYyJIbTypPOH aKTUBHOTO

M CIIOJIb30BAHHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM, CAMOCTOSITE/bHO BbIOUPATH
ONTHUMaJIbHYI0 popMy NnpeicTaBJeHUsI UHPOPMAIUHK U UIIIOCTPUPOBATH pelllaeMble
3a/1a4y HECJI0KHBIMHU CXeMaMU, AUarpaMMaMu, IpyruMu popMamMu rpaduKy U UX
KOMOWHAILUSMU;

yMeHUe UCI0JIb30BaTh U aHAJIM3UPOBATh B Npoliecce yueOHOM U UCCIeloBaTebCKON
JlesITeJIbHOCTU UHPOPMALIMIO O BJAUSHUU MPOMBIIIJIEHHOCTH, CeJIbCKOTO X0351MCTBa U
TPaHCIOPTa Ha COCTOsIHME OKPY»Kalolllell MPUPOJHOU Cpe/ibl.

KoMMyHHKaTHBHbIE YHHBepPCaJIbHbIE yYeOHbIE AeiiCTBUS:

yMeHHUs 33/1aBaTh BOIPOCHI (B X0/ Auasnora u (Ua1) JUCKYCCUM) IO CYLeCTBY
o6cyxaeMoit TeMbl, POPMYJIMPOBATH CBOU NMPEAJI0KEHUS OTHOCUTETBHO BBIIIOJTHEHU S
npeJJIo’)KeHHOH 3a/jauy;

yMeHHUsI MPeJCTABJSITD MOJIyYeHHble Pe3y/IbTaThl I03HABATE/IbHOM J1eITeIbHOCTH B
YCTHBIX U MUCbMEHHBIX TEKCTAX; JleJIaTh Ipe3eHTalUI0 Pe3yJIbTAaTOB BbINOJIHEHUS
XUMUYECKOTO 3KCIIePUMeHTa (JIabopaTOPHOTO OMBITA, IAGOPATOPHOUM paboThI 1O
MCCJIeJIOBAaHUIO CBOMCTB BEIECTB, y4€6HOr0 MPOEKTA);

yMeHHUs y4eOHOTO0 COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM [T03HABaTeJbHOU 1
MCC/Iel0BaTE/IbCKOM J1esITE/IbHOCTH NPU pellleHUU BO3HUKAIOLKMX NPo6JieM Ha OCHOBe
y4éTa 00IIUX UHTEPECOB U COTJIAaCOBAaHUS MO3ULUN (00CyXeHHsA, 0OMEH MHEHUSMH,
«MO3TOBBIE LITYPMbI», KOOPJHWHALMs COBMECTHBIX IEHCTBUH, ollpe/iesieHue KpUTEPHUEB M0
OlLleHKe KayeCTBa BbIIIOJIHEHHOHN paboThl U Apyrue).

Pery/iiTUBHbIE YyHHBepCaJIbHbIe yYeGHbIe JeCTBUS:



yMeHHEe CaMOCTOSAATE/IbHO ONpeesATh LieJIv JedTeJbHOCTH, IIJIAHUPOBATh, OCYILECTBJIATh,
KOHTPOJINPOBATh U IPU HEOO6XOMMOCTH KOPPEKTHUPOBATH CBOIO J1eATEJbHOCTb,
BbIOMpPATh HauboJiee 3G PeKTUBHBIE CIOCOOBI pellleHUs1 yUeOHbIX U T03HABATEIbHBIX
3a/1a4, CaMOCTOATE/IbHO COCTABJIATh UJIK KOPPEKTUPOBATh Npe/l/I0KEHHbIN aJITOPUTM
JleICTBUM NPU BbINOJHEHUH 33a/JaHUU C y4ETOM M0JIyYeHHUsI HOBBIX 3HAHUW 00 U3y4aeMbIX
00'beKTax — BellleCTBaxX M peaklUsX, OLleHUBaTh COOTBETCTBHUE M0JIyYEHHOTO pe3yJbTaTa
3adBJICHHOM 1|eJIY, YMEHHe UCI0/1b30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IpeJijlaraeMble B
YCJIOBUH 3aJJaHUH.

INPEAMETHBIE PE3YJ/IbTATbI

B cocTaBe npeAMeTHBIX pe3y/IbTATOB [10 0CBOEHUIO 00513aTe/IbHOTO COJleP>KaHMUs,
YCTAHOBJIEHHOT0 JlaHHOU desiepasbHOM paboyeil NporpaMMoM, BbIJIe/ISIFOT: OCBOEHHbIE
00y4arLMMHUCS HayYHble 3HAHUS, yMEeHHUS U CIIOCOObI eCTBUH, cieliuUiecKue AJ1s
npeJMeTHON 06/1acTU «XUMHUS», BUZbI 1eITeJIbHOCTH 110 MOJIyYeHHI0 HOBOT'O 3HAaHHUS, ero
MHTepnpeTalyu, Ipeo6pa3oBaHUI0 U IPUMEHEHHUIO B Pa3JIMYHbIX YYeOHBIX U HOBBIX
CUTYaLUsIX.

K koHIly 06yuyeHus B 8 Kj1acce npeMeTHbIe pe3y/ibTaThl HA 6a30BOM YPOBHE 10JKHbI
OoTpakaTb CPOPMUPOBAHHOCTD ¥ 00YYAKOUIUXCS YMEHHUM:

e PpaCKpbIBaTb CMbICJI OCHOBHBIX XUMHYECKUX MOHATHH: aTOM, MOJIEKYJIA,
XUMHYECKUH 3JIEMEHT, IPOCTOE BEIeCTBO, CJIOKHOE BELeCTBO, CMeCh (0JHOPOIHAs
Y HEOTHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJ/IbHAs aTOMHasi U MOJIEKYJIsipHasi Macca,
KOJIMYECTBO BellleCTBa, MOJIb, MOJIIPHAsI Macca, MaccoBasi 10JIs1 XUMUYECKOT0
3JIeMeHTa B COeITUHEHUH, MOJISIPHBIA 00'bEM, OKCH/I, KUCJIOTA, OCHOBAHHE, COJIb,
3JIEKTPOOTPULIATEIbHOCTD, CTE€lEeHb OKUCIeHUS, XMUMHUY€eCKas peaKIius,
KJaccudUKalMs peakliui: peakliMyd COeIMHEeHHU, peaKLM1 Pa3i0KeHusl, peaKI[u1
3aMelleHH1s], peaKIiui 06MeHa, 9K30- U IHJI0TepMHUYECKHE PeaKI[UH, TENJI0BOM
3ddeKT peakiuy, Ip0o aTOMa, 3JeKTPOHHBIN CJIOM aTOMa, aTOMHasi OpOUTAIb,
paAuyc aToMa, XUMHUYecKasi CBSI3b, MOJIsipHas U HeMoJIsipHasi KOBaJIeHTHasl CBsI3b,
HWOHHAas CBSI3b, MOH, KATHOH, aHUOH, paCTBOP, MaccoBasi J10Jis1 BelljeCTBa
(mpoleHTHAs KOHIIEHTpalMsl) B pacTBOPE;

e HW/IKCTPUPOBATDb B3AWUMOCBA3b OCHOBHBIX XUMHWYE€CKHUX MOHSITUN U IMPUMEHATDb 3THU
IMOHATHA NPHU OIIMCAHHUHU BE€IIECTB U UX HpeBpaLL[eHI/II‘/JI}

e KCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIs1 COCTaBJIeHUs] GOPMY.JI BELeCTB U
ypPaBHEHUN XUMUYECKUX peaKIUH;

e OIpeAessTb BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COeJJUHEHUSIX, CTENEHb
OKUCJIEHUS 3JIEMEHTOB B GUHAPHBIX COEIMHEHUSX, IPUHAAJIEKHOCTb BELECTB K
onpe/eIEHHOMY KJaccy coeIMHeHU U o ¢opMy/iaM, BUJL XUMHUYECKON CBSI3U
(koBaJIeHTHasi U MOHHAs1) B HEOPTaHUYECKUX COeITUHEHUSX;

e PACKPBIBATb CMbICJI I'Iepnozudqecxoro 3aKOHa ,[[ H. MeH,ueJIeeBa: A€MOHCTPpHUPOBATDb
IIOHUMaHHe nepnoanqecxoﬁ 3aBUCUMOCTH CBOMCTB XMMUYECKHX 3JIEMEHTOB OT UX
INOJIOXKEHHA B Hepnoanqecxoﬁ CucreMe, 3aKOHOB COXpaHEHHA MACChbI BEL[ECTB,
[MOCTOAHCTBA COCTAaBd, dATOMHO-MOJIEKYJIAPHOT'O Y4€HH A, 3aKOHA ABora/:[po;

e OINMKCBIBATh U XapaKTepHU30BaThb TabJIM4YHY10 popMy [lepruogryeckor cucTeMbl
XUMHUYECKUX 3JIEMEHTOB: Pa3/IMyaTh [NOHATHUS «IJIaBHas noArpynna (A-rpymmna)» u
«no6oyHasa nogrpynmna (b-rpymnmna)», Majable U 60JblIKe NEPHUO/bI, COOTHOCUTD
0603Ha4YeHUs1, KOTOpble UMeloTco B Tabsne «[lepuosuyeckas cucreMa
XUMUYECKUX 371eMeHTOB /I. . MeH1esieeBa» € YMCIOBbIMU XapaKTEePUCTUKAMHU



CTPOEHHS] aTOMOB XMMHUUYECKHUX 3JIEMEHTOB (COCTaB U 3aps/ /1pa, ob1ee YUCI0
3JIEKTPOHOB U pacnpe/ie/IeHUE UX M0 3JIEKTPOHHBIM CJI0SIM);

e KJIacCUPUIIMPOBATH XMMHUYECKHE 3JIeMEeHThbl, HeOpraHWYecKHe BelecTBa,
XUMHUUYECKHE peaKkLUu (110 YUCIY U COCTABY YYAaCTBYIOLMX B peaKl MU BeleCTB, 10
TeNJI0BOMY 3G PeKTy);

e XapaKTepu30BaTh (ONMUCHIBATH) 0OIHE XUMHUUYECKHE CBOMCTBA BEIECTB Pa3/IMUHbIX
KJIacCOB, MOATBEPK/asl ONKCAaHUe TPUMeEPAMHU MOJIEKYJISIPHBIX yPAaBHEHU U
COOTBETCTBYIOIUX XUMUUYECKHUX PEAKLIUH;

e [IPOrHO3HUPOBATH CBOMCTBa BeleCTB B 3aBUCHUMOCTH OT UX Ka4€CTBEHHOI'0O COCTAaBa,
BO3MOHOCTHU NPOTEKAHUA XUMHUYIECKUX HpEBpaLL[EHI/Iﬁ B pa3/IMYHBIX YCJIOBUAIX;

e BBIYMCJIATb OTHOCUTEJIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYI0 MacChl BEILeCTB,
MacCOBYIO JI0JIF0 XUMUYECKOI0 3JIeMeHTa 0 GpopMyJie cOeiUHEHM ], MaCCOBYIO
JLOJII0 BellleCTBa B paCTBOpE, MPOBOAUTD PACYETHI 10 yPAaBHEHUIO XMMHYECKOU
peakuuu;

e IPUMEHSTb OCHOBHbIE ONEPAIMU MbICJAUTENbHOU AeATEJbHOCTH — aHAIU3 U
CUHTE3, CpaBHEeHHUE, 000011eH1 e, CHCTEMATU3ALMI0, KJIacCUPUKAIUIO, BbISIBJIEHHE
NPUYHUHHO-CJIe[ICTBEHHbBIX CBSA3€l — /ISl H3y4eHUsI CBOMCTB BEIeCTB U XMMUYECKUX
peakIiii, ecTeCTBEHHO-Hay4YHble METO/ibl TO3HAHUS — HAOJII0/IeHHE, U3MEpPEHHUE,
MoO/JleJIMpPOBaHUe, IKCIIEPUMEHT (peasibHbIA U MBICJIEHHbBIN );

e CJIelOBATh MpaBUJIaM M0JIb30BAHUS XUMHUYECKOU NMOCYA0H U J1abopaTOPHBIM
060pyZ0BaHUEM, a TaKXKe IpaBUJIaM 0OpallleHHUs C BellleCTBAMHU B COOTBETCTBUHU C
MHCTPYKLMSMU 10 BbINOJHEHUIO JTAO0PATOPHBIX XUMHUYECKUX ONBITOB MO
MOJIY4YeHHUI0 U COOMPaHMI0 ra3006pa3HbIxX BellecTB (BOA0pO/ia U KUCJI0POoAa),
IPUTOTOBJIEHHUIO PACTBOPOB C ONpe/eIEHHOW MacCOBOH 0J1el paCTBOPEHHOTO
BellleCTBa, IJIAHUPOBATh U NPOBOAUTh XUMUYECKHE SKCIIEPUMEHTHI 110
pacrno3HaBaHUIO pAaCTBOPOB IlleJI0UeN U KUCIOT C TOMOIIbI0O HHAWKATOPOB (JIAKMYC,
deHondTaNIEMH, METUIOPAHX U APYTHE).

K KoH1y 06y4eHHUs B 9 Kjacce npeJMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE 0/KHBI
OTpaXkaTb CPOPMUPOBAHHOCTD Y 00YYAIOLUXCSA YMEHUH:

e pacKpbIBaTh CMbICJ OCHOBHbBIX XUMHUUYECKHUX MOHATUNA: XUMUYECKHUU 3JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KATUOH, aHUOH, TPOCTOE BEIECTBO, CJI0XKHOE BEIeCTBO,
BaJIEHTHOCTb, 3JIEKTPOOTPHUILIATEJNBHOCTD, CTEeIEHb OKUCJIEHUS, XUMHUYeCKast
peakius, XMMU4ecKasl CBSI3b, TEMJIOBOU 3G PEKT peaKliiu, MOJib, MOJISIPHBINA 00bEM,
PacTBOP, 3JIEKTPOJIMTHI, HE3JIEKTPOJIMTHI, 3JIEKTPOJUTHYECKAsA AU CCOIhAIUS,
peakIMi HOHHOTO 00MeHa, KaTaJIM3aTop, XMMHUYeCKoe paBHOBeCHE, 00paTUMbIe U
HeoOpaTHMble peaKI[UH, OKUCIUTETbHO-BOCCTAHOBUTEJIbHBIE PEAKIHH,
OKHCJINTEJIb, BOCCTAHOBUTEJIb, OKHCJIEHUE U BOCCTAHOBJIEHUE, AJIJIOTPOTIHS,
aM$OTepHOCTb, XMMHYECKas CBA3b (KOBaJIeHTHasl, UOHHAsl, MeTaJIJINYecKas ),
KpUCTa/l/INYecKasl peliéTKa, KOppo3ust MeTa/IJIOB, CIIJIaBbl, CKOPOCTh XHMHYECKOM
peakuuy, npesiesbHO AonycTuMas KoHieHTpanus [1JK BemecTBa;

e WJJIIOCTPUPOBATH B3aHMMOCBSI3b OCHOBHbIX XMMHUY€ECKUX NOHATHUMN U IPUMEHATD 3TH
MNOHSTHSA NPU ONMCAHUU BEIECTB U UX NPeBpalleHUu;

e MCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY AJis1 COCTaBJAeHUsI GOpPMYJI BELECTB U
YPaBHEHUN XMMUYECKUX pEaKIUH;



ONpefieisiTh BaJIEHTHOCTb U CTENEHb OKUCJIEHUSI XMMUYECKUX 3JIEMEHTOB B
COeIMHEHHUX Pa3IMYHOT0 COCTAaBa, IPUHA/JIEXKHOCTD BELECTB K ONpeie/IEHHOMY
KJ1accy coeIMHEHUH 1o GpopMysiaM, BUJ, XUMHUUYECKOU CBSI3U (KOBaJIeHTHasi, MOHHas,
MeTa/lJInyecKasi) B HEOpraHUUYEeCKUX COeIMHEHUSIX, 3apsi/i MOHA 10 XUMUY€eCKOU
dbopmyie, xapaKTep cpe/ibl B BOJHbIX pACTBOpPAaX HEOPraHUYECKUX COeJJMHEHHUH,
THUI KPUCTAJINYECKON PEllIETKU KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIC [lepuoguyeckoro 3akoHa /. U. MeHzesnieeBa u
JleMOHCTPUPOBATb €ro NOHUMaHUe: ONUChIBATh U XapaKTepHU30BaTh TAOJUYHYIO
dopmy [leproandeckoil cHCTeMbl XMMUYECKUX 3JIEMEHTOB: pa3/inyaTh NOHATHUSA
«rJIaBHas noArpynmna (A-rpynmna)» u «nobo4Has nojrpymnmna (b-rpynma)», Mabie u
60JiblIKE TePUO/bl, COOTHOCUTb 0603HAaY€HUs, KOTOPbIE UMEITCS B
nepuoAu4ecKoi TabJinle, C YUCJOBbIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMHUUYECKUX 3JIEMEHTOB (COCTaB U 3aps/ 1/1pa, 06lee YUCJI0 3JIEKTPOHOB U
pacnpe/jie/ieHHe UX M0 3JIEKTPOHHBIM CJI0SIM ), 00'bSICHATD 0061111e 3aKOHOMEPHOCTH
B MU3MEHEHHU CBOMCTB 3JIEMEHTOB U UX COeJUHEHUH B MpeJiesiaX MaJlbIX IepUO0/I0B
Y TJIaBHBIX NOATPYIII C Y4ETOM CTPOEHHUS UX aTOMOB;

KJacCUPUIUPOBATH XUMUYECKHE 3/IeMeHTbl, HEOpraHW4YeCKHe BelleCTBa,
XUMHUYeCKHe peaKIMu (IT0 YMCIy U COCTABY YYaCTBYIOIIMX B pEAKIIMU BEIeCTB, 10
Temj10BoMYy 3pPeKTy, 10 U3BMEHEHUIO CTENIEHEN OKUCIeHNU I XMMUYeCKUX
3JIEMEHTOB);

XdpaKTEepHU30BaATb (OHI/ICbIBaTb) 06m1/1e U cneuncl)nqecxne XUMHYECKHE CBOKMCTBA
IMPOCTBIX U CJIONKHBIX BEIIECTB, IIOATBEP}KAAA OIIMCaHHWE [IPUMEPAMHU
MOJIEKYJIAPHBIX U HOHHbIX ypaBHEHI/Iﬁ COOTBETCTBYHOIINX XUMHUYECKHUX peaKum?I;

COCTaBJISAITh yPaBHEHUS 3JIEKTPOJIUTUYECKOHN JUCCOLMALUU KUCTIOT, lieJI0uel U
coJiel, MOJIHbIe U COKpalllEéHHbIE ypaBHEHUS peaKLIUid HOHHOT'0 0OMeHa, ypaBHeHUs
peakuui, Mo TBEPKAAILUX CyleCTBOBAaHHUE F'eHETUYECKOU CBS3U MEXY
BellleCTBaMU Pa3/IMYHbIX KJIACCOB;

PaCKpbIBATDb CYIIHOCTDb OKUCJ/IMTEJIbHO-BOCCTAHOBUTEJIbHBIX peaKuHﬁ
nocpeaCcTBOM COCTaBJIEHUA 3JIEKTPOHHOTO 6aJsiaHca 3THUX peaKqu/l;

I[IPOTrHO3UPOBATDb CBOMCTBaA BeIeCTB B 3aBUCHUMOCTH OT UX CTPOEHHA,
BO3MOXHOCTH NNPOTEKAHNA XUMHUYECKHUX npeBpau_[eHm?I B PA3JIMYHBIX YCJIOBUAX;

BBIYUCJIATD OTHOCHUTEJ/JIbHYIO MOJIEKYJIAPHYIO KU MOJIAPHYIO MACChI BEIIECTB,
MACCOBYIO JOJIFO XUHMHWY€CKOI'O 3JIEMEHTA 110 Cl)OpMy.IIe coegrnHeHHA, MAaCCOBYIO
A0JIIO BelleCTBa B paCTBOpeE, IPOBOAWUTDb paC‘{éTbI I10 YpaBHEHH IO XUMUYECKOU
pP€aKIounu,

C06J1I0,£[aTb I[IpaBHJId IIOJIb30BAHUA XUMUYECKOU HOCy,ZI,Oﬁ H .Ha60paT0prIM
060py,£[OBaHI/IeM, d TaKXe IIpaBHUJia o6pa1ue1-mﬂ C BeleCTBAMHU B COOTBETCTBHUHU C
HHCTPYKIHUAMHU 110 BBINTIOJIHEHHU IO Ha60paTOprIX XUMHUYECKHUX OIMBITOB 11O
IMOJIY4E€EHHIO U co61/1pa1-1mo I‘33006p33HbIX BelecCTB (aMMI/IaKa H YTJIEKUCJIOTO ra3a);

NPOBOJUTH PEAKIIUH, TOATBEPK/IAIOI[HE Ka4eCTBEHHBINA COCTAaB Pa3JIUYHbIX
BellleCTB: PAacll03HABATh ONBITHBIM MYy TEM XJOPHUJ-, GPOMUJ-, UOJUA-, KApOOHAT-,
docdart-, cunukart-, cysbdatT-, TMAPOKCU/-UOHBI, KATUOHBI aMMOHHUS U UOHBI
M3y4YeHHbIX METAJIJIOB, IPUCYTCTBYIOIIME B BOJIHBIX pAaCTBOPAaxX HEOPTraHUYeCKUX
BelleCTB;



NPUMEHSATh OCHOBHbIE ONEPAI[U MbICJAUTENbHOUN e TeJIbHOCTU — aHA/IU3 U
CUHTE3, CpaBHEHUE, 000011eH1 e, CUCTEMATU3all1I0, BbIsIBJIEHUE TPUYHUHHO-
C/1eICTBEHHBIX CBSI3eU — JJI1 U3y4YeHHs CBOMCTB BELEeCTB U XMMHUYECKUX pPeaKLui,
eCTeCTBEHHO-Hay4YHble METO/Ibl I03HAHUS — HAOJII0[IeHUE, U3MEPEHHUE,
MO/JieJIMPOBaHUE, 3KCIEPUMEHT (peasibHbIM U MbICJIEHHBIN).

TEMATHYECKOE IIV/TAHUPOBAHUE

8 KJIACC
Kosim4yecTBO 4acoB J/IeKTPOHHbIE
HaumeHoBaHUe (uudpossie)
0 KoHnTpoJu
Nem/m | pasjesioB u Tem P [lpakTUYeCK | o6pa3oBaTeIbHBIE
MpOrpamMmabl Bcero | bHBIC Jie DAGOTEI
pa6oThI p pecypchl
Pa3sgen 1. [lepBoHavyaibHbIe XUMUYECKHE TOHATUSA
XuMudg — BakHad
00J1aCTh
eCTeCTBO3HaHUA U Bubmmoreka
1.1 HDAKTHYeCKOM 5 2 [JOK https://m.edsoo.
p ru/7f41837c
nesITeJbHOCTH
yeJIOBeKa
BelwecTsa u bubsanoreka
1.2 Xm”fmecme —_— 15 1 110K https://m.edsoo.
peart ru/7f41837c
HToro no pasaeny 20

Pasgen 2. BaxxHenmue npeacrTaBuUTE/IM HEOPraHU4YeCKMUX BeleCTB

Bosavx. KHCI0bo bubanoTeka
2.1 no;s?;ﬁe p OKIZHA'aX 6 LIOK https://m.eds
A 00.ru/7f41837c
Bopgopoa.llonsaTue o Bubmorexa
2.2 KHf:‘mE’T ;; o 8 1 LIOK https://m.eds
00.ru/7f41837c
Boga. PacTBopbl. BubsnoTeka
2.3 [ToHaTue 06 5 1 1 [IOK https://m.eds
OCHOBaHMSAX 00.ru/7f41837c
OCHOBHBIE KJIaCChI bubanoTreka
2.4 HeopraHUYecKux 11 1 1 [JOK https://m.eds
coeJMHEHUH 00.ru/7f41837c




HToro no paszeny

30

Paspgen 3. [lepuoanyeckuii 3akoH U [lepuoguyeckas cucreMa XMMUYeCKHX 3JIeMEeHTOB /l.
H. MeHpaesieeBa. CTpoeHre aTOMOB. XUMHUYeCKas CBA3b. OKMC/IMTE/IbHO-
BOCCTaHOBUTEeJ/IbHbIE peaKI M

[leprognyeckui
3aKOH 1 bubsnoreka
[leproanyeckas [OK https://
3.1 CUCTeMAa XUMUYECKUX 7 :
snemenTos /L, Y. m.edsoo.ru/7f
MeHeseeBa. 41837¢
CtpoeHue aToma
XuMuueckasl CBSI3b. bubsnoTreka
39 OKMCIUTENBHO- 3 [IOK https://
' BOCCTAaHOBUTEJIbHbIE m.edsoo.ru/7f
peakyuu 41837c
bubsnoTreka
HOK https://
HToro no pasaeny 15 m.edsoo.ru/7f
41837c
bub6anoTeka
[JOK https://
PesepBHOE BpeMs 3 m.edsoo.ru/7f
41837c
OBIIEE KOJIMYECTBO YACOB 68 5
[10 [TPOTPAMME
9 KJIACC
KosimyecTBO 4acoB 3/IeKTPOHHBIE
HauMmeHoBaHue
Nen/m | pa3aesioB U TeM Kontposs | [IpakTH (I.éﬂ(l)pOBbIe)
IporpamMmal Bcero HbIE yeCKue obpasoBaTe/IbHbIE
pa6oThbI pa6oThI pecypchl
Pa3sgen 1. BemecTBo U XMMHU4YeCKHE peaK U
[ToBTOpEHUE U
yriaybJsieHue BubsinoTreka

1.1 3HaHWH OCHOBHbIX 5 1 [1OK https://m.edsoo.ru/7f
pa3zesoB Kypca 8 412636
KJ1acca
OcHOBHbIE BbubsinoTteka

1.2 3aKOHOMEpPHOCTH 4 [1OK https://m.edsoo.ru/7f

XUMHUYECKHX

412636




peaknumn

JJIeKTPOSIMTHYECKA
s AUCCOIMallUs. bubanoTreka

1.3 XuMHYecKHue 8 1 1 [IOK https://m.edsoo.ru/7f
peakLuu B 412636

pacTBopax

HToro no pasgeny 17

Pa3aen 2. HeMmeTaJslibl 1 UX COeUHEHUSI

O6uras xapaKTepUCTUKA BuGamotexa
2.1 XUMUHYECKUX 3J1eMeHTOB VIIA- 4 1 HOK https://
rpynnel. ['ajoreHbl m.edsoo.ru/7
py . f41a636
O6uras xapaKTepUCTUKA bu6snoTreka
29 XUMUHYECKUX 3JieMeHTOB VIA- 6 [JOK https://
' rpynmnbl. Cepa 1 eé m.edsoo.ru/7
coelUHEHUSA f41a636
O6uras xapaKTepUCTUKA Bbu6snoreka
XUMUHYECKUX 3J1eMeHTOB VA- [JOK https://
2.3 7 1
rpyninbl. A3oT, dochop U ux m.edsoo.ru/7
CoelMHEHUs f41a636
O61as xapaKTepruCcTUKA BbubsauoTeka
XUMUHYECKUX 3JieMeHTOB [VA- [JOK https://
2.4 . 8 1 2
IpynIbl. YTaepoJ U KpeMHUH m.edsoo.ru/7
Y UX COeIMHEeHUd f41a636
HToro no pasaeny 25
Pa3jaen 3. MeTaJsl/ibl 1 MX CO€JUHEHMU S
bubanoTeka
3.1 O6uye cBOMCTBA METAJIJIOB 4 HOK https://
m.edsoo.ru/7
f41a636
bubanoTeka
BaxkHel11Me MeTalJibl U UX [JOK https://
3.2 16 1 2
coelMHEHUS m.edsoo.ru/7
f41a636
Uroro no pasgeny 20
Paszpaes 4. XuMusd 1 OKpyKamwuasa cpeaa
41 BelecTBa M MaTepuasbl B 3 Bubiorexa
' »)KH3HU YeslIoBeKa LIOK https://
m.edsoo.ru/7




f41a636
UToro no pasgeny 3
BbubsnoTeka
PesepBHOe BpeMs 3 HOK https://
m.edsoo.ru/7
f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 4 v
[TPOTPAMME
IMOYPOYHOE IVNIAHUPOBAHUE
8 KJ/IACC
KoJi-Bo JJ/IeKTpOHHBIE
Ne JlonosiHUTE b
4acoB Jdara nudpoBbie
n/ | Temaypoka HaA
I U3y4YeHUs oOpa3oBaTeJ/ibH undopManun
Bcero ble pecypchl
[IpegmeT xumuu. Posib BbubsiunoTeka
XUMMHU B KU3HU [JOK https://m.e i
1 yesoBeka. Tesa u 1 05.09.2023 dsoo.ru/ff0d210 §1-2
BelllecTBa [o
[IpakTHyeckas paboTta
Ne 1 «[IpaBusia paboThl B bubauoTeka
JIJabopaTOpPUHX U MPHUEMBI [IOK https://m.e
2 ob6paleHus ¢ 1 07.09.2023 dsoo.ru/ff0d23d
JIabopaTOPHBIM C
060pyLOBaHUEM»
YucTble BelllecTBa U Bu6moTexa
[JOK https://m.e
3 cMecH. Crioco6bl } 1 12.09.2023 dsoo.ru/ff0d26¢ §4
pasjiesieHus1 cMecei .,
llpakTHyeckas paboTa Bubmorexa
4 | Ne2 «Paszenenue 1 14.09.2023 LIOK https://m.e
cMeceii (Ha mpuMepe gsoo.ru/ff0d28c

O4YHCTKH HOB&pEHHOﬁ




COJIN)»

dusuvyeckue u bubsnoTreka
5 XHMUYECKHE sIBJIEHUS. 19.09.2023 [1OK https://m.e | §6
XuMuueckast peakuus dsoo.ru/ff0d37fa
bubsuoreka
LOK https://m.e
6 ATOMBI U MOJIEKYJIbI 21.09.2023 dsoo.ru/ff0d2a6 §7
C
Bubsnoreka
[IpocThle U ci10XKHbBIE [1OK https://m.e i
7 BelllecTBa 26.09.2023 dsoo.ru/ff0d2a6 §8-9
C
XUMHYeCcKHe 3J1IEMEHTHI.
OTHocHUTeJIbHas Bubanorexa
8 aTOMHas Macca. 3HaKHu 28.09.2023 HOK https://m.e §10-12
dsoo.ru/ff0d2be
(cMMBOJIBI) XUMUYECKUX 3
3JIEMEHTOB =
3aKoH NOCTOSIHCTBA
coCTaBa BellleCTB Bu6moTexa
' [1OK https://m.e i
9 Xumuyeckas popmy.a. 03.10.2023 dsoo.ru/ffod2ea §13-14
OTHocUTenbHas o
MoOJIEKYJISIpHAs Macca =
MaccoBag goJis Bubsnorexa
[JOK https://m.e
10 | XMMHUYeCcKOTo 3JieMeHTa 05.10.2023 dsoo.ru/ffod350 §15
B COEIJUHEHUH .
bubsmoTeka
BajieHTHOCTB [JOK https://m.e
1 XUMHYECKUX 3JIEMEHTOB 10.10.2023 dsoo.ru/ff0d323 §16
C
bubsmoTeka
12 CocrtaBJsieHre popMy.J 10 12.10.2023 [IOK https://m.e §17
BaJIGHTHOCTH dsoo.ru/ff0d3al
6
bubsmoTeka
ATOMHO-MOJIEKYIApHOE [IOK https://m.e
13 yueHue 17.10.2023 dsoo.ru/ff0d2d5 318
0
3aKOH COXpaHEeHUs buGauorexa
[IOK https://m.e i
14 | macchl BelllecTB. 19.10.2023 dsoo.ru/ff0d3b8 §19-20

XUMHUYECKHE YpaBHEHUA

8




Knaccudukanus

XUMHUYECKUX peaKLuin BuGauorexa
LOK https://m.e
15 | (coeguHeHus, 24.10.2023 dsoo.ru/ffOd3f3 §21
pasJsioxKeHus, 4
3aMelleHus1, 06MeHa) -
M. B. J/lomoHOCOB —
— BbubsinoTeka
16 | aHIMKJIOIEJUCT. 26.10.2023 HOK https://m.e
dsoo.ru/ff0d40c
0060611eH1e U 4
chucTeMaTH3alus 3HaHUH =
KonTposibHas pa6GoTa BuGamorexa
LOK https://m.e
17 | Ne1 o Teme «BemecTBa 14.11.2023 dsoo.ru/ff0d429
Y XUMUYEeCKHEe PeaKIuu» 0
BubsnoTeka
KoJsinuecTBO BelecTBa. [IOK https://m.e
18 Mouib. MosisipHas Macca 16.11.2023 dsoo.ru/ff0d523 336
0
Beraucienus
KOJINY€eCTBA, MacChl Bubamorexa
’ [1OK https://m.e
19 | BemecTtna 10 21.11.2023 dsoo.ru/ffod570 §37
ypaBHEHUSAM 3
XUMUYECKUX peaKLui =
Kucnopon. Cioco6s1 BbubsiunoTeka
MOJIYy4EeHUS KUCJIOpPOo/ia B [IOK https://m.e
20 JIabopaTopuu 1 23.11.2023 dsoo.ru/ff0d497 §22
NPOMBIIIJIEHHOCTH. a
dusuyeckue u
XMMUYECKUEe CBOMCTBA BbubsinoTeka
KHCI0po/ia (peakuuu [JOK https://m.e i
21 OKHCJIEHUS], TOPEHHE). 28.11.2023 dsoo.ru/ff0d461 §23-24
[ToHsaTHE 06 OKCHAAX. 4
[IpumMeHeHUE KHUCI0pPOAA
Bo3ayx — cMech rasos. BubsiunoTeka
CocraB Bo3ayxa. [IOK https://m.e i
22 Kucnopos — ajieMeHT U 30.11.2023 dsoo.ru/ff0d448 §26-27
npocToe BelecTBo. 030H e
TensnoBoi adpdekT
XUMUYECKOUN peaKluy, En6moTexa
NOHSITHE O
[IOK https://m.e
23 | TEpMOXUMHYECKOM 05.12.2023 dsoo.ru/ff0d479
ypaBHEHUH, 9K30- U 0
3H/JI0TEPMUYECKUX =

peaKnouax




Tonnuso (HedTs, yrosb BbubauoTteka
o4 | ¥ MeTaH). 3arpsi3HeHHe 07.12.2023 [1OK https://m.e
BO3/1yXa, CIOCOOBI €TO dsoo.ru/ff0d4c4
npeAoTBpalleHUs a
[IpakTHueckas paboTta
bubaroTeka
Ne 3 o Teme [IOK https://m.e
25 | «ITonyyeHue u 12.12.2023 hitps://m.e
dsoo.ru/ff0d4ae
cobupaHUe KHCI0pPO/a, )
M3y4YeHHe ero CBOMCTB» =
Bozopons — 3sieMeHT U BuGamorexa
LIOK https://m.e
26 | mpocToe BelleCcTBO. 14.12.2023 dsoo.ru/ffod4dd §28
HaxoxzeHnue B npupoze 0
dusnveckue u Bubsnoreka
XUMHUYECKHE CBOMCTBA [IOK https://m.e
27 Bojiopoa. [[puMeHeHUne 19.12.2023 dsoo.ru/ff0d4dd 329
BOZIOpOZia 0
bubanoTeka
[loHdaTHE O KUCJAOTAX U [IOK https://m.e
28 COJIAX 21.12.2023 dsoo.ru/ff0d50d
2
[IpakTHyeckas paborta
bubaunoTeka
Ne 4 o Teme [10OK https://m.e
29 | «[lonyyenue u 26.12.2023 dsoo.ru/ffOd4f4
cobrpaHue BOAOPO/a, 2
V3y4yeHUE ero CBOMCTB» =
bubavoTeka
MoisipHbIF 00'bEM T'a30B. [JOK https://m.e
30 3akoH ABorajipo 28.12.2023 dsoo.ru/ff0d542 338
e
BbiuncieHus: 06’ bEMa,
KOJIMYeCTBa BelllecTBa BubmoTexa
[IOK https://m.e
31 | rasamno ero u3BeCTHOMY 11.01.2024 dsoo.ru/ff0d55a
KOJINYECTBY BellleCcTBa 0
WK 00bEMY =
BblunciaeHus 00'(bEMOB
ra3oB 10 YpaBHEHUIO Bu6moTexa
[JOK https://m.e
32 | peakuuu Ha ocHoBe 16.01.2024 dsoo.ru/ffod570 §39
3aK0Ha 006 bEMHBIX 3
OTHOIIIEHUH I'a30B =
dusnveckue u BU6IMOTeKa
33 | xuMHUYecKHUe CBONCTBa 18.01.2024 §31-32

BO/bl

[IOK https://m.e
dsoo.ru/ff0d587




a

CocTaB ocHOBaHU# Bubmotexa
' LIOK https://m.e
34 | [lonaTtue 06 23.01.2024 dsoo.ru/ff0d59e
WHJWKATOpax 2
Boja Kak pacTBOpUTeJIb.
HackblieHHble U bubsnoreka
HeHachIlleHHbIe [IOK https://m.e
35 pacTBopbl. MaccoBasi 25.01.2024 dsoo.ru/ff0d5b4 333
J10J14 BellleCTBa B 0
pacTBope
[IpakTHueckas paboTa
Ne 5 mo Teme
«[IpuroroBneHue Bu6anoTteka
36 | PacTBOpOBC 30.01.2024 [IOK https://m.e
onpeJesEHHOU dsoo.ru/ff0d5eb
MaccoBOH aoJie a
pacTBOPEHHOTO
BelllecTBa»
bubsmoTeka
[JOK https://m.e
37 | PemeHue 3aga4 01.02.2024 dsoo.ru/ffod4dd
0
KoHTpoJsibHas pa6oTa Bub.noreka
38 | Ne2 o Teme «Kucmopoy. 06022024 | MOKhttps://m.e
dsoo.ru/ff0d634
Bogopoa. Boga» 9
OKcHJBI: COCTaB, bubsmoTeka
KJlaccupUKalus, [JOK https://m.e
39 HOMEHKJIATypa. 08.02.2024 dsoo.ru/ff0d664 340
[TosiygyeHHE OKCUOB e
bubsmoTeka
XUMHUYecKHe CBOMCTBa [IOK https://m.e
40 KHUCJIOTHBIX, OKCHU/IOB 13.02.2024 dsoo.ru/ff0d664 §40
e
OcHOBaHHSA: COCTaB Bubnoreka
) ’ [JOK https://m.e
41 | knaccudukanms, 15.02.2024 dsoo.ru/fod67c §41
HOMEHKJIaTypa a
bubsmoTeka
47 XI/IMI/I‘-IGCKfIE CBOMCTBA 20.02.2024 [JOK https://m.e §42
OCHOBaHUH dsoo.ru/ff0d67c

a




AMdoTepHble OKCU/bI U

43 22.02.2024 §43
TUJIPOKCU/bI
KucnoTsl: cocras, bubsuoTreka
44 | knaccudukalus, 27.02.2024 [1OK https://m.e | §44
HOMEeHKJIaTypa dsoo.ru/ff0dfee2
[lonyyenue u BbubsinoTeka
45 | XUMHYeCcKHe CBOMCTBa 29.02.2024 [IOK https://m.e | §45
KUCJIOT dsoo.ru/ff0dfee2
Cosiu (cpepHue): BbubsinoTeka
46 | HOMEHKIATYpa, CHIOCOOBI 05.03.2024 [IOK https://m.e §46-47
HOJIy4YeHUs], XMMUYeCKHre dsoo.ru/00ad9%4
CBOMCTBa 74
[IpakTHueckas paboTa
Ne 6. Pemienue
3KCIepHMeHTabHbIX Bu6moTexa
47 | 3aja4 no Teme 07.03.2024 HOK https://m.e
dsoo.ru/00ad9b
«OCHOBHBIE KJ1aCChl 7
HeopTraHUYeCKUX —
coeJUHEHUN»
'eHeTHYecKas CBSI3b bubsmoTeka
4g | MEMAY KIACCAMH 12.03.2024 [JOK https://m.e
HeOopraHU4YecKux dsoo.ru/00ad9%a
coeJUHEHU U 50
bubsmoTeka
49 0060611eHHE U ) 14.03.2024 [IOK https://m.e
chcTeMaTH3alus 3HaHUH dsoo.ru/00ad9c
b2
KoHTposbHas pa6oTa bubavoTeka
50 Ne3 no Teme "OCHOBHBIE 19.03.2024 [IOK https://m.e
KJIACCbl HEOPTraHUYECKUX dsoo.ru/00ad9e
coelMHEHUH" 1la
creenimann Buanorerca
51 | XUMHUYECKUX 3JIEMEHTOB. 21.03.2024 HOK https://m.e §49
dsoo.ru/00ad9ff
[TonsiTHE O rpynnax .,
CXOJIHBIX 3JIEMEHTOB =
[leprogryeckri 3aKOH U bubsmoTeka
57 [lepuogryeckas cucrema 02.04.2024 [JOK https://m.e §50
XWUMHWYECKHUX 3JIEMEHTOB dsoo.ru/00ada5
Jl. . MenaeneeBa 2C
bubsmoTeka
53 | [1ePHOARI rpymbL, 04.04.2024 §51

MNOATPYIIIIbI

[IOK https://m.e
dsoo.ru/00ada5




2c

CtpoeHue aToMOB BuGauorexa
54 | CocTaB aTOMHBIX 1/IED. 09.04.2024 HOK hitps://m.e §52
dsoo.ru/00ada3
H30TOnHBI
42
CTpoeHue 3/1eKTPOHHBIX
000JI0YEeK aTOMOB bubaroTeka
3JIEMEHTOB [IOK https://m.e
>5 [leproauyeckoit 11.04.2024 dsoo.ru/00adaé 353
cucremnl /1. H. bc
MeHpesieeBa
XapaKTepucTUKa
XHMUYECKOTO0 3JIEMEHTA bubaroTeka
5 | 10 €ro nosoxeHuo B 16.04.2024 [IOK https://m.e
[Tepuoauyeckoit o dsoo.ru/00ada8
cucteme /1. U. 24
MeHpesieeBa
3HayeHUe
[leproanyeckoro 3akoHa BbubsnoTeka
JJ1s1 pa3BUTHS HAYKH U [JOK https://m.e
>7 npakTuku. /. U. 18.04.2024 dsoo.ru/00ada9 354
MeHzenneeB — y4€HbIH, 6e
neaaror U rpakJlaHuH
JJIeKTPOOTPULIATENBHOC BubmoTexa
58 | Th aTOMOB XMMHYECKHUX 23.04.2024 HOK hups://m.e §55
dsoo.ru/00adaa
3JIEMEHTOB
b8
bubavoTeka
59 HNoHHag xuMH4yecKas 25 04.2024 [JOK https://m.e §56
CBSI3b dsoo.ru/00adac3
4
bubanoTeka
60 KoBasieHTHas noJsisspHas 30.04.2024 [IOK https://m.e
XHMUYEeCKas CBSI3b dsoo.ru/00adaa
b8
KoBaneHTHas Bu6moTexa
61 | HenmosigpHasa 07.05.2024 HOK https://m.e
dsoo.ru/00adaa
XHMUYecKasi CBSI3b
b9
bubavoTeka
62 | CTeneHb OKHUCIEHUS 14.05.2024 HOK hitps://m.e §57

dsoo.ru/00adae
28




OKMCAUTENbHO- Bubmotexa
63 | BOCCTaHOBUTEJIbHbIE 1 16.05.2024 HOK https://m.e
dsoo.ru/00adb0
peaknuu
76
bubaroTeka
64 OxkucauTenu u 1 21.05.2024 [IOK https://m.e
BOCCTAaHOBHUTEJIU dsoo.ru/00adb0
76
bubaroTeka
65 06061IeHNE U } 1 93.05.2024 [IOK https://m.e
cUcTeMaTHu3alus 3HaHUH dsoo.ru/00adb3
3c
KonTposibHas pa6oTa Bu6anoTteka
66 Ne4 o Teme «CTpoeHue 1 28.05.2024 [1OK https://m.e
aToMa. XMMHYecKas dsoo.ru/00adb4
CBSI3b» 86
Pe3epBHbIN ypOK Bu6morexa
67 | O6o6IIEHHE U 1 30.05.2024 HOK htips://m.e
. dsoo.ru/00ad9c
cucTeMaTH3alus 3HaHU U b2
Pe3epBHBIN YypPOK Bubmorexa
' [JOK https://m.e
68 | Obo6mEeHue U ) 1 31.05.2024 dsoo.ru/f0d61c
cucTeMaTH3alus 3HaHU U 6
OBIIEE KOJIMYECTBO YACOB 68
[10 TIPOTPAMME
9 KJIACC
KoJi-Bo JdonosH
JJIeKTpOHHBbIE
4acoB Jlata - HUTEJ/IbH
Nen/m | Tema ypoka P as
U3y4YeHUA | o6Gpa3oBaTe/ibHbIEe
Bcero pecypcel HHPOp
Manus
Tlepmo pmean cacrewa BuGanorexa
1 PHOA 1 04.09.2023 | LJOK https://m.edso
XHMUYECKHUX 3/1eMeHTOB /.
o.ru/00adb59e
H. MeHeneeBa
womeromny Croicrs Buanoreica
2 UM ECKIX S1EMEHTOR 06.09.2023 | LIOK https://m.edso
o.ru/00adb6b6

HEePBBIX TPEX MEPUOJIOB




Knaccudukanusa u BubsnoTeka
3 HOMEHKJIaTypa 11.09.2023 | I1OK https://m.edso
HeOpraHW4yeCcKHX BellecTB o.ru/00adb7e2
Bu bl XUMHU4YECKOM CBS3H U bubsnoreka
4 THUIbI KPUCTA/ITNIECKUX 13.09.2023 | L1OK https://m.edso
peléTok o.ru/00adbacé
KoHnTposibHag pa6oTa
Ne1 no teme «IloBTOpEeHue
5 U yrjybJieHre 3HaHUHN 18.09.2023
OCHOBHBIX pa3/ieJIoB Kypca
8 kyacca»
Knaccudukanus
XUMHUYECKUX peaKIMil 1o bubsnoTreka
6 pa3/IMYHbIM NPU3HAKAM. 20.09.2023 | OK https://m.edso | §1
OKHCIUTENTBHO-BOCCT. o.ru/00adbcb0
peaknuu
OKHCIUTENBHO- bubsnoTreka
7 BOCCTAaHOBHUTEJIbHbIE 25.09.2023 | IOK https://m.edso | §1
peakiuu o.ru/00adcade
[ToHsITHE O CKOPOCTH
XHMUYECKOM peaKIuu Bubamorexa
8 PEAKIHH. 27.09.2023 | LJOK https://m.edso | §3
[ToHATHE O TOMOTEHHBIX U
o.ru/00adbe9a
reTeporeHHbIX peaKIuax
[IoHATHE 0 XUMHUYECKOM
paBHOBecuU. DaKTOpBHI, En6moTexa
9 Eﬁﬁi‘(‘{’:ﬁﬁ ;a g;‘szf; 02.10.2023 | LIOK https://m.edso | §5
pearh o.ru/00adc28c
M0JIOXKEHHE XUMHYECKOTO
paBHOBeCHsI
IJ?:E:HOHHTHHECKOFI Bubmorexa
10 I/ICCOpI/Ia 1. CUILHBLE U 04.10.2023 | LIOK https://m.edso | §6
A LHaLHH. o.ru/00adcd68
caabble 3JIEKTPOJIUTHI
MoHHbIe ypaBHEHUS Bubmorexa
11 o Hﬁyp 09.10.2023 | LIOK https://m.edso | §9
peaxh 0.ru/00add448
XUMHUYecKre CBOMCTBA
KHUCJIOT 1 OCHOBAaHHUH B bubanoTreka
12 CBeTe IpeJICTaBJIeHUH 00 11.10.2023 | JOK https://m.edso
3JIEKTPOJIU TUYECKOU 0.ru/00add5d8
JUCCOLIMALMU
13 XUMHUYecKHe CBOMCTBA 16.10.2023 | bubaunoTteka

COJIEH B CBeTe

[IOK https://m.edso




npeJcTaBJeHUI 06

o.ru/00add8b2

3JIEKTPOJIUTUYECKOUN
JUCCOLIMALUU
[ToHssTHE O THAPOIH3E Bubsnorexa
14 o AP 18.10.2023 | 110K https://m.edso | §15
o.ru/00add9d4
0606 BubsuoTreka
15 CHC"Teﬁziﬁga“ — 23.10.2023 | 110K https://m.edso
i o.ru/00addd12
Hl?aKTquCKaﬂ pab6orta Ne 1. Br6MoTeKa
16 ;Kiie‘;“;emaﬂmlx 25.10.2023 | 110K https://m.edso
P o.ru/00addbfa
3a7a4»
KoHnTposibHas pa6oTa
Ne2 1o Treme BubsuoTreka
17 «JJIeKTpOJIUTUYECKAs 30.10.2023 | LJOK https://m.edso
Juccoumanus. XuMHU4YecKHue o.ru/00addec0
peakiuu B pacTBOpax»
o e
18 . ) 13.11.2023 | JOK https://m.edso | §12-13
CBOMCTBA Ha MpuMepe o.ru/00addfe?
xJiopa ’
Kuorosoropor, Comnas
19 CBOI./,ICTB;‘ OV HIe 15.11.2023 | LIOK https://m.edso | §14-15
’ y ’ o.ru/00adel104
IpUMeHeHHe
T paera '
20 o KHCH{) o 20.11.2023 | 110K https://m.edso
. - o.ru/00ade348
H3y4eHHue eé CBOMCTB»
Brruucienud mno
aBHEHUAM XMMUYECKUX BubimoTeka
21 ypaBHen 22.11.2023 | LJOK https://m.edso
peakIiii, eciiv OLUH U3 o.ru/00ade488
peareHTOB JlaH B U30bITKE
0611ag xapaKTepucTUKa Bubnuorexa
22 ngemoi - A_I; e 27.11.2023 | L|OK https://m.edso | §17
py o.ru/00ade64a
AnyioTpornHbie
MoAHPUKALUH CEPDI. BubsmoTeka
23 Haxox/eHue cepbl U eé 29.11.2023 | LIOK https://m.edso | §18
o.ru/00ade64a

COeIMHEHUH B IIPUPO/IE.
XuMHUyecKue CBOMCTBA




cephl

CepoBojiopoj, CTpoeHHUE, BubsnoTeka
24 du3MYecKre U XUMHUYECKHE 04.12.2023 | JOK https://m.edso | §19
CBOMCTBa o.ru/00ade802
Oxcupp! cepsbl. CepHas BubIMoTeKA
25 | KuCHOTA, bH3HuECKHUE i 06.12.2023 | L[OK https://m.edso | §20-21
XUMHUYECKHE CBOUCTBA,
o.ru/00adea28
npHUMeHeHHe
X¥MMHYeCKUe peaKlvH,
JiexKalide B OCHOBe
IPOMBILIJIEHHOTO crioco6a
. BubsnoTeka
26 HOJIYHCHHA CEpHOU 11.12.2023 | LIOK https://m.edso
KHUCJIOTBL. XUMHAYeCcKoe
. o.ru/00adec8a
3arpsisHeHHe OKpy Karlen
cpeJbl COeIMHEHUSIMU
cepbl
BerunciieHne MaccoBou BubsnoTeka
27 JI0JIU BbIXO/la NPOAYKTA 13.12.2023 | [OK https://m.edso
peakiuu o.ru/00adec8a
O611as XxapaKTepuCcTUKa
371leMeHTOB VA-rpynisl. BbubsiunoTteka
28 A30T, pacnpocTpaHeHue B 18.12.2023 | OK https://m.edso | §23
npupoje, usnueckue u o.ru/00adeeab6
XUMHUUYECKUE CBOMCTBA
AMMuak, ero pusndeckue u Bu6sauoTteka
29 XUMUYECKUEe CBOUCTBA, 20.12.2023 | I1OK https://m.edso | §24
noJiyueHue U NpuMeHeHue 0.ru/00adf004
e paoa e
30 AMMUAKa, U3y IeHHe ero 25.12.2023 | JOK https://m.edso
. ’ 0.ru/00adf180
CBOWCTB»
A30THag KUCJIOTa, eé bubaunoreka
31 dusnvecKre U XMuMHUYeCKHe 27.12.2023 | IIOK https://m.edso | §27
CBOMCTBa 0.ru/00adf306
Hcnosib30BaHWE HUTPATOB
Y CoJiell aMMOHHUS B
KauyeCcTBe MUHepPaTbHBIX Bu6aunoTreka
32 yao6peHnd. XuMHUYecKoe 10.01.2024 | IOK https://m.edso
3arpsisHeHue OKpy Kalllen 0.ru/00adf518
CpeAbl COeIMHEHUSIMU
azora
33 ®ocdop. Okcug pocdopa 15.01.2024 | bubaunorteka §29-30

(V) u docdhopHast Kuca0Ta,

[IOK https://m.edso




bu3nyeckre U XUMUYeCKHe
CBOUCTBA, NOJIy4eHUe

o.ru/00adf68a

Hcnonb3zoBaHue pocdaTon

B KayeCTBe MUHEPaJbHbIX bubinoTeka
34 yA06peHni. 3arpsi3HeHHe 17.01.2024 | LIOK https://m.edso
HIPUPOLHON Cpesbl o.ru/00adfc20
dochaTamu
Yriepon, pacnpocTpaHeHue BbubsnoTeka
35 B IpUpoJe, pusnyeckue u 22.01.2024 | L1OK https://m.edso | §31-32
XHMUYECKHEe CBOMCTBA o.ru/00adfd9c
Oxkcuppl yriepoza, ux
du3MyecKre U XUMUYeCKHUe BubauoTteka
36 CBOMCTBA. JKOJIOTUYECKHE 24.01.2024 | I1OK https://m.edso | §33-34
npo6JieMbl, CBSI3aHHbIE C o.ru/00adfebe
okcujioM yriepoga (IV)
YroJsibHas KucjaoTa U eé Bu6morexa
37 I 29.01.2024 | LIOK https://m.edso | §35
0.ru/00ae006¢
[IpakTnyeckas pabora N2 4
no teMe "[losnyyeHue BbubsiunoTreka
38 YTJIEKUCJIOTO rasa. 31.01.2024 | JOK https://m.edso
KauecTBeHHas peakuusa Ha 0.ru/00ae027e
KapboHaT-uOH"
[IlepBoHaYaIbHbIE MMOHATHUS
00 OpraHUYeCcKHX Bubmorexa
39 BelleCTBaX KaK 0 05.02.2024 | JOK https://m.edso
o.ru/00ae054e
CoeJMHEHUSIX yTiepoa
KpeMHuii u ero Bubmorexa
40 S —— 07.02.2024 | LIOK https://m.edso | §37-38
0.ru/00ae080a
[IpakTHyeckas pabora Ne 5.
Peuienue
BbubsiunoTeka
41 IKCIIEPUMEHTAIIDHBIX 3a/ad 12.02.2024 | 110K https://m.edso
no TeMe «BakHelmue
0.ru/00ae0bf?2
HeMeTaJJTbl U UX
coeJIUHEHUSI»
KoHTposibHas paboTa
Ne3 ng TeMe «Bg)}cl-leﬁmne buGuorexa
42 14.02.2024 | LIOK https://m.edso
HeMeTaJJTbl U UX
o.ru/00ae0el8
COeJIUHEHUSI»
43 Obuast xapakrepucruia 19.02.2024 | bubnnoreka §39-40

XUMHUYECKHX 3JIEMEHTOB —
MeTaJlI0B. MeTasinyeckas

[IOK https://m.edso




CBSI3b U MeTaJlJInYecKas
KpHUCTa/lJINYeCcKast
pewméTtka. Pusnyeckue
CBOKCTBA MeTaJIJIOB

o.ru/00ael03e

XuMHUYecKUe CBOHCTBa

METALIOB Bu6anoTeka
44 S eKT OXI./IMI/I'-IeCKI/Iﬁ . 21.02.2024 | IOK https://m.edso | §41
JICKTPOXHMM pAA 0.ru/002e1156
HaNnpsKeHU W MeTaslJIoB
O61Me croco6nl
HOJTyYEeHHU s METAJLJIOB.
CrniaBbl. BeiuuciieHud no Bbu6anoTteka
45 YpaBHEHHUSM XUMHUYECKUX 26.02.2024 | IOK https://m.edso | §42
peaki i, eciu OJiMH U3 o0.ru/00ael156
peareHTOB COJIEPXKHUT
npyuMecu
[ToHssTHE O KOPPO3HUU Bub.moreka
46 omaios PP 28.02.2024 | LJOK https://m.edso
0.ru/00ael1278
bu6anoTteka
47 [llesiouHbIE METAJJIBI 04.03.2024 | LIOK https://m.edso | §43
o.ru/00ael4b?2
OKcUABI U THAPOKCU I Bubmorexa
48 - jﬂ ; Kaﬂﬂl/f)ﬂ A 06.03.2024 | LJOK https://m.edso | §43
p o.ru/00ael4b?2
[llen1oyHO3EMe/IbHBIE bu6roTeka
49 MEeTaJlJIbl — KaJIbIUH U 11.03.2024 | [IOK https://m.edso | §44
MarHum o.ru/00ael5e8
BaxkHelne coeJMUHEHUS Bub.noreka
50 N a 13.03.2024 | LJOK https://m.edso | §45
H o.ru/00ael5e8
51 O6obuienue u y 18.03.2024
cucTeMaTHu3alysa 3HaHUH
2KécTkocTb BOJBI U Bub.noreka
52 G o Cf N 20.03.2024 | LIOK https://m.edso | §45
yerp 0.ru/002e1886
[IpakTHyeckas pabora N2 6 bu6anoTeka
53 1o Teme "JKECTKOCTb BO/ibI 01.04.2024 | LIOK https://m.edso
Y METO/Ibl €€ yCTPaHEeHUs" o.ru/00aelae8
Bbu6anoTeka
54 ANroMUHUH 03.04.2024 | [IOK https://m.edso | §46

o.ru/00aelc64




AMdoTepHble cCBOKCTBa

Bubsunoreka

55 08.04.2024 | I1OK https://m.edso | §47

OKCHJIA U TUAPOKCHUA o.ru/00ae1c64
bubinoTeka
56 Keneso 10.04.2024 | IOK https://m.edso | §48
0.ru/00ael1d86

OKCH/BI, TUAPOKCUBI U Bub6noTeka

57 coJiu kese3a (II) u xxenesa 15.04.2024 | IIOK https://m.edso | §49
(1) o.ru/00ae35e6

58 OGoGwenue 1 y 17.04.2024
CcHUCTeMaTH3alMsl 3HaHUH
[IpakTHyeckas pabora N2 7.
BPE(];LII'IeeHI/IfI?VIeHTaJIbeIX 3aja4 Bu6morexa

59 p > A 22.04.2024 | LIOK https://m.edso
1o teme «BaxkHeniue o0.ru/002e3de8
MeTaJlJIbl U UX *
CoeJJUHEHUSI»
BreIuucieHus 1o
ypaBHEHUSIM XUMHUYECKUX
peaKIui, ecJiv OJIUH U3 EuGIIoTeKa

60 peareHToB JaH B H30bITKe 24.04.2024 | LJOK https://m.edso
WJIK COZEPIKUT MPUMECH. o.r1/00ae1750
BbIuMcIeHUs MaccoBO# ]
JIOJIX BBIXO/Ia TPOAYKTa
peaknuu

61 OGobuienne u y 29.04.2024
cucTeMaTH3alys 3HaHUH
KoHTpoJsibHas pa6oTa

62 N24 o TeMe «BakHelmue 06.05.2024
MeTaJlJIbl U UX
COeITMHEHUSI»
BeliecTBa U MaTepuaJibl B Bu6snoTreka

63 IOBCEJHEBHOM XKU3HHU 08.05.2024 | LIOK https://m.edso
YyeJIoBeKa 0.ru/00ae3f50
XuMHUecKoe 3arpsiaHeHHe Bubmorexa

64 Jarp 13.05.2024 | LIOK https://m.edso
OKPYHAIOIEH CPeAb! 0.ru/00ae4270
PoJib XUMHH B pelieHun Bubmorexa

65 p 15.05.2024 | [IOK https://m.edso
3KOJIOTHUYECKUX MTP0ob6JieM o.ru/002e4270

66 Pe3epBHBIN YpOK. 20.05.2024 | bubsnoreka

0606111eHHE U

[IOK https://m.edso




cUcTeMaTH3alMs 3HaHUH

o.ru/00ae0dOa

Pe3epBHBIN YPOK. bub6auoTteka

67 060611€eHME U 1 22.05.2024 | LIOK https://m.edso
cUcTeMaTHu3alys 3HaHU U o.ru/00adb33c
Pe3epBHBIN YPOK. bubsnoreka

68 06061eHME U 1 23.05.2024 | LIOK https://m.edso
cUcTeMaTHu3alys 3HaHU 1 o.ru/00ad9cb2

OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30BATEJ/IbHOI'O ITPOLECCA

OBA3ATEJ/IbHBIE YYEBHBIE MATEPHUAJIbI AJ14 YYEHUKA

e Xumus, 8 knacc/ Pyasutuc I'.E., @Penpgman @.I'.,, AKoHepHOe 0611eCTBO

«U3patenscTBO «IIpocBeleHme»

e Xumus, 9 knacc/ Pyasutuc I.E., @enpaman O.I'.,, AKuroHepHOe 0611eCTBO

«U3paTtenbcTBO «lIpocBeleHre»

METOAUYECKHE MATEPHAJIbBI AJ14 YYUTEIA

Xumus : ypoku B 8 kiacce : noco6ue g yuurens /H. H. Fapa
Xumus. Ypoku B 9 kisacce : noco6ue A yuurtesns /H. H. Tapa

IIMPPOBbIE ObPA30BATEJ/IbHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/
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