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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XMMHM Ha YypOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
COCTaBJeHa Ha OCHOBE TpeOOBaHMU K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTeNpbHOM NHpoOrpaMMbl OCHOBHOTO 00Imero oOpa3oBaHHUs,
npencraBieHHbpix B ®I'OC OO0, a takxke Ha OCHOBE (pemepanbHOM padboueit
MpOrpaMMbl BOCHUTAHMUS M C Y4YETOM KOHIICTIMU TPEINoJaBaHUs y4eOHOTO
npeaMera «XuMHsI» B 00pa3oBaTeldbHbIX opraHuszanusx Poccuiickoit
denepanunu.

[Iporpamma nmo xumuu Aa€T MPEACTABICHUE O LIENAX, OOIIEH cTpareruu
oOyuyeHHs, BOCIHUTAHMS M Pa3BUTUA OOYYAIONIMXCA CPEACTBAMH Y4eOHOTO
npeaMeTa, ycTaHaBiIHWBaeT o00s3aTeNbHOE MPEIMETHOE COJEpKaHue,
npeAycMarpuBaeT pachpeiesieHue €ro Mo KiaccaM W CTPYKTypUpPOBAaHHUE IO
paznenaMm M TeMaM MPOTpaMMbl MO XUMHH, OMNPENENSeT KOJIUYECTBEHHBIC M
KAaY€CTBEHHbBIE XapaKTEPHUCTUKHU CONEPKAHUSI, PEKOMEHIAYEMYIO
MOCJIE0BATEIbHOCTh M3YUYEHUS XUMHUHU C YUYETOM MEXKMOPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM Y4YeOHOTO Tpoiecca, BO3PACTHBIX
0COOEHHOCTE O00y4arIIMXcs, OINpeaesieT BO3MOXKHOCTH MpeaMeTa s
peanu3anuu TpeOOBaHUM K pe3yabTaTaM OCBOEHUS OCHOBHOW 00pa3oBaTelbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs, a TakKe TpeOOBaHUIMA
K pe3ynbraraM oOOyueHHs XUMHUU HAa ypOBHE IeJie W3ydeHHUs MpeaMeTa U
OCHOBHBIX BHUJIOB Y4€OHO-IIO3HABATEIHHON NEATEIbHOCTH O00ydYarolierocs 1o
OCBOCHHIO YUEOHOTO COAEPKAHUSI.

3HaHWE XUMHH CIYXXKUT OCHOBOU [Jisi (DOPMUPOBAHUSI MUPOBO33PECHUS
00yy4aroIerocsi, ero MpeACTaBICHU 0O MaTepUaILHOM E€IMHCTBE MHUPA, BAXKHYIO
pOJIb UTParOT HOPMHUPYEMbIC XUMUEH MPEJCTABICHUS O B3aMMOTPEBPAICHUSIX
SHEPruu U 00 SBOJIOIMU BEIIECTB B MPUPOJE, O MyTIX PEIICHUS M0O0ATbHBIX
npo0iieM YCTOMYMBOTO Pa3BUTHsI YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOM,
MIUIIEBOM M SKOJIOTHYECKON O€30MaCHOCTH, MPOOIEM 3PABOOXPAHEHUS.

N3ydenue xumuu:

CMOCOOCTBYET peanu3aluu BO3MOXHOCTEH JUII CaMOpPa3BUTUS U
dbopMHUpPOBaHHUSA KYJIbTYPhl JTHYHOCTH, €€ o0medl u GYHKIHOHAILHOM
IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMUPOBAHUE MBIIIUICHUS U TBOPUECKUX CIIOCOOHOCTEMH
0OyYalIIUXCsl, HABBIKOB HMX CaMOCTOSITEILHOW Y4eOHOU NesTeNbHOCTH,
AKCIIEPUMEHTATLHBIX W HCCIEIOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(ECCUOHATILHON IeATeIbHOCTH;



3HAKOMHT CO CHEIU(PUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI
IEJOCTHOTO B3TsSa Ha €AWHCTBO MPUPOABI M 4YEIOBEKa, SBIIETCS
OTBETCTBEHHBIM JTaIllOM B (POPMUPOBAHHUH €CTECTBEHHO-HAYYHOH TPAMOTHOCTH
00y4Jaronuxcs;

criocoOcTByeT (hOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO--
HAay4YHBIM 3HAHHSM, K TMPUPOAE, K UYEIOBEKY, BHOCHT CBOW BKJIAJ B
AKOJIOTUYECKOE 00pa30BaHuEe 00yUarOIIUXCS.

JlaHHBIC HAMpaBICHUS B OOYYCHHH XUMHH OOCCIICUUBAIOTCS CHEIUPUKON
colepXKaHUs y4yeOHOro mpeameTa, KOTOPBIM SIBISETCS TMEIaroTu4ecKH
aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKHW XMMHH Ha ONPEISIEHHOM JTare
€€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPUEHTHUPOBAH
Ha OCBOEHHE OOYUYaIOIUMHCS CHCTEMBI IEPBOHAYATIBHBIX MOHATHH XHMHH,
OCHOB HEOPTaHMYECKOW XMMHHU M HEKOTOPBIX OTICIBHBIX 3HAYMMBIX TOHSITHMA
OpPraHUYE€CKON XUMHUHU.

CrpykTypa comepkaHus IPOrpaMMBbl IO XUMHUH C(HOPMHUPOBAHA HA OCHOBE
CHUCTEMHOTO Tojaxoja K e€ m3yueHuto. CopepkaHnue CKIAIbIBACTCS M3 CUCTEMBI
MOHATAH O XHWMHUYECKOM OJJIEMEHTE U BEIICCTBE M CHCTEMBl TOHATHU O
XUMUYecko peakiuu. O0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHHW30BaHbBI II0
MPUHITUITY TTOCIEA0BATEILHOTO PA3BUTHS 3HAHWNW HAa OCHOBE TEOPETHYCCKUX
NpEJCTaBICHNN Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonnueckoro 3akona JI. M. MenneneeBa kak OCHOBHOIO 3aKOHa

XUMMUU;
— YYE€HHUS O CTPOCHUH aTOMa U XUMUYECKOU CBA3U;

— TPEICTABICHUNA 00 JICKTPOJMTHYCCKON JHCCOIMAIMA BEIIECTB B

pacTBopax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKU
MOJYYEHHBIX W OCMBICJICHHBIX (AKTOB, Pa3BUBAIOTCA IMOCIEIOBATENbHO OT
OJHOTO YPOBHS K JPYroMYy, BBINONHSSA (QPYHKIHUU OOBSACHEHUS H
MPOTHO3UPOBAHUA CBOWCTB, CTPOCHUS U BO3MOXKHOCTEW MNPAKTHYECKOIO
MIPUMEHEHMS U MOJTYYEHHUS U3YyUaeMbIX BEIIECTB.

OcBoeHue MNporpaMMbl MO XHUMHUH CHOCOOCTBYET (OPMHUPOBAHUIO
MPEACTABICHUSI O XUMHUYECKOM COCTAaBIISIIONICH HAyYHOW KApPTHUHBI MHUpA B
JIOTUKE €€ CUCTEMHOM MPUPOJIbI, IEHHOCTHOTO OTHOLICHUS! K HAyYHOMY 3HAHUIO
U METOJlaM IO3HaHUA B Hayke. M3yyeHrne XuMHUH MPOUCXOAUT C MPUBIICYEHUEM



3HAHUW W3 paHee M3YyUYCHHBIX Y4E€OHBIX mpeaMeToB: «OKpYyKaroIuid MUp,
«buonorus. 5—7 knaccel» U «PuU3NKa. 7 Kiaacey.

[Ipy wW3ydYeHUM XUMHUU TPOUCXOAUT (OpMHUPOBAHHE 3HAHUNU OCHOB
XUMHUYECKOM HayKW Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS,
MPAKTUYECKOM JESITEIbHOCTH YEJIOBEKAa M KAaK OJHOTO W3 KOMIIOHEHTOB
MHUPOBOM KYJIBTYpHI. 3amada y4eOHOTO TpeaMeTa COCTOWT B (OPMUPOBAHUHU
CUCTEMbl XMMHUYECKUX 3HAHUU — BaKHEHUIIUX (PAKTOB, MOHITUHN, 3aKOHOB U
TEOPETUUYCCKUX TIOJIOKEHUN, TOCTYNMHBIX OOOOIIEHUN MHPOBO33PEHUECKOTO
XapakTepa, S3blKa HAayKd, B MPHUOOIICHUN K HAYYHBIM METOJaM IO3HAHWS TMPHU
M3YYEHUU BEIIECTB M XMMHUYECKUX peakiuii, B (HOPMUPOBAHUU U PaA3BUTUU
MO3HABATEJIPHBIX YMEHHMH W HMX NPUMEHEHUH B Y4YEOHO-TIO3HABATEIBLHOU W
y4eOHO-HCCIIEIOBATEILCKON JACATEILHOCTH, OCBOCHUU IIPAaBHII OE€30IacHOTO
oOpallleHusl C BEIIECTBAMU B MOBCETHEBHOM KU3HMU.

[Ipy u3ydyeHMM XUMMHUU Ha YPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUs
BXHOE 3HAUCHHUE IPUOOPETN TaKUE IeIH, KakK:

— (opMUpoOBaHHE HMHTEUIEKTyaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K

caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY IPUHATHUIO PELICHU,
CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;
— HAINpaBJIECHHOCTb OOyYEHHUsS Ha CUCTEMaTHYECKOE MpUOOIIeHHE

OOy4aroIMXCsl K CaMOCTOSITENIbHOW TO3HABATENbHON JEATENbHOCTH, HayUYHBIM
METOAaM MO3HaHUA, (HOPMUPYIOIIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEH K
XHMUU;

— oOecneyeHue YCIOBUH, CHOCOOCTBYIIIHUX NPUOOPETEHUIO

o0ydJaromUMHUCS ONbITA Pa3zHOOOpPa3HOW JESITEILHOCTH, IMO3HAHUA H
CaMOTO3HAHUS, KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), HMEIOITUX
YHUBEPCAJIbHOE 3HAYCHUE ISl PA3JIMYHBIX BUJIOB JCSATEIHHOCTH;

— ¢opmupoBaHue oOmel (YHKIIMOHATLHOM W €CTECTBEHHO-HAYyYHOU

rPaMOTHOCTH, B TOM YHUCJE€ YyMEHHH OOBSACHSATH U OICHUBATH SIBJICHUS
OKPY>KaIOIIEro MUpPA, MUCMOJb3ysl 3HAHUS W ONBIT, MOJYYECHHbIC MPU U3yYEHUU
XUMUH, TPUMEHATh MX NIPU pEelieHUH MpoOjIeM B TOBCEIHEBHOM XHU3HU H
TPYIOBOU JI€SITEIBHOCTH;

— dopMupoBaHue y o0OyYalIIUXCSI TYMAaHUCTUYECKUX OTHOIICHUH,
MOHMMAHUSl IEHHOCTH XUMHUYECKUX 3HAHUU ISl BBIPAOOTKH HKOJOTHYECKU

IEJIECO00PA3HOT0 TIOBEICHUSI B OBITY U TPYIOBOM ACSATENBHOCTH B IEJAX
COXpaHEHHUsI CBOETO 3/I0POBBS U OKPY>KaloIel MPUPOTHON CPEIBL;



— Pa3BUTHC MOTHUBAIIUH K O6y‘-ICHI/IIO, CITOCOOHOCTEH K CaAMOKOHTPOJIIO H

CaMOBOCIIUTAaHUI0O Ha OCHOBE YCBOCHUS OOIIEUETIOBEYECKUX IIEHHOCTEH,
FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduis ¥ HaNpPaBICHHOCTH
JanbHENIIero o0y4eHus.

OO6miee yuca0 4YacoB, OTBEAEHHBIX JUIsl WM3YYEHUsS] XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctanisieT 136 yacoB: B 8 kinacce — 68 yacoB

(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).

COIEP)KAHUE OBYYEHUS
9 KUIACC
Ne HaumenoBanne KonnuecrBo yacos JnexTponnsie (wndpossIe)
a3/1e10B H TeM
n/n EporpaMMH Bcero KoHTpobHbIe IpakTHYeCKHe 06pasoBaTeLHbIE PeCYPCh
padoThI padoThbI
Pa3gea 1. BemecTBo 1 XMMHYeCKHE peaKkIUU
[ToBTOpenue u
11 yrryOneHne 3HaHUH 5 Bbubmoteka LIOK https://
' OCHOBHBIX Pa3/IeoB m.e 1u/7f412636
Kypca 8 kiacca
12 Ocuosrbie 4 bub6nuoreka IJOK https://
: JAKOHOMEPHOCTH m.edsoo.ru/7412636
XUMUYECKUX
DIEKTPOIMTHYECKast
JIACCOLIAITHSL. bubnuoreka [{OK https:/
1.3 8 1
Xumnaeckue m.edsoo.ru/7f41a636
peaKLK B pacTBOpax
Hroro no pazaemy 17
Pa3znen 2. HemeTanibl M UX COeTMHEHHS
OO6mas
XapaKTepHCTHIA bubnuoreka LIOK https://
2.1 XUMHUYECKUX 4 1
m.edsoo.ru/7f41a636
snemenToB VIIA-
rpynnsl. ['anoreHsl
Oommast
XapaKTepUCTHKA
29 XAMHAYECKUX 6 bubnmoreka [TOK https://
' snemenToB VIA- m.edsoo.ru/7f41a636
rpynnsl. Cepa u eé
COCZIMHEHHUS



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

Ob6mast
XapaKTePUCTHKA
XUMHAYECKHUX
bu6. OK https:/
2.3 a5eMeHToB VA- 7 ubmmoreic I .
m.edsoo.ru/7f41a636
rpymnnsl. A3or,
docdop u ux
COCMHEHHS
Ob6mas
XapaKTePUCTHKA
XUMHYECKUX
bub6. OK https:/
24 | snementos IVA- 8 nonmorexa L1
m.e qu/7f41a636
rpymnnsl. Yoiepon u
KpeMHUI U ux
COCIUHEHUS
Hroro no pazaemy 25
Pa3nen 3. MeTaJuibl M HX COeTMHEHHUSI
31 OO0uue cBoicTBa 4 bubmnuoteka LIOK https://
’ METAaJIoB m.edsoo.ru/7f41a636
Baxneiimue bubnmoreka [{OK https:/
32 16
METaJLIBI U KX m.edsoo.ru/7f41a636
Hroro no pazaemy 20

Paznen 4. Xumus u okpy:kamomas cpeaa

» Bemectsa ; Bbubnuoreka [TOK https://
. MaTepHuabl B )KU3HU m 412636
YeJoBeKa
Hroro no pazneny 3
Pesepaioe spext 3 bubnuoteka LIOK https://
m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO 68

YACOB I10



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

9 KJIIACC

Ne o/
1

Tema ypoka

KoanuecTBo yacoB

Bcero

Jara usyuenus

JJieKTpPOHHbIe UG POBBIe
o0pa3oBaTe/bHbIe pecypchbl

[lepuonnueckuit
3akoH. [lepuonnueckas
cUCTEeMa XHMHUYECKUX

bubnunoreka ITOK https:/

m.edsoo.ru/00adb59%e
anemenTtos 1. U.
Mengeneepa
3aKOHOMEPHOCTH B
HU3MEHEHUH CBOMCTB

| Brubmorexa LIOK https://

XHMHYECKUX

m.eds00.ru/00adb6b6
9JIEMEHTOB IIEPBBIX
TpEéX NepUo0B
Krnaccuguxanms u
HOMEHKJIATypa | Bubnuoreka [IOK https:/
HEOPTraHW4eCKUX m.edsoo.1u/00a 2
BEILECTB

Buns! xumudeckoit
CBSI3H U THITBI
KPUCTATITMIECKUX
pemeérox

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

KonTponsnas pabora
Nel no teme
«IToBTOpenue u
ynryOneHne 3HaHUH
OCHOBHBIX pa3JeiioB
Kypca 8 kiacca»

Knaccuduxarms
XUMHUYECKUX peaklui
10 PA3IMYHBIM
IIpU3HAKaM

Bbubnmorexa LIOK https://
m.edsoo.ru/00adbeb0

[TonsiTHE O CKOpOCTH
XUMHUYECKOU PEeaKIUU.
ITonsatue o
T'OMOI'CHHBIX U
TETEPOreHHBIX
peakuusax

Bubnuoreka [IOK https:/
m.edsoo.ru/00adbe9a



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

ITonsTue o
XUMUYECKOM
paBHOBECHH.
®DaxTopsl, BIUAIOLINE

Bubnuorexa [{OK https://

8 Ha CKOPOCTh
p . m.edsoo.ru/00adc28¢c
XUMHYECKOH peakinu
1 TIOJIOKEHUE
XHMHYECKOTO
paBHOBECHS
Oxucurensio- Bubnmoreka LIOK https:/
9 BOCCTaHOBUTEIILHBIE
m.edsoo.ru/00adcade
peakuuu
Teopus
JIEKTPOIUTHIECKOI
Bubnuoreka [IOK https:/
10 AUCCOLMALIUH. 1
m.edsoo.ru/00adcd68
CunbHbIe U cl1adble
SIIEKTPOJIUTHI
1 HoHHbIe ypaBHEHUS Bbubnuoreka ITOK https:/
peakuii m.edsoo.ru/00add448
XuMHYECKHE CBOMCTBA
KHUCJIOT ¥ OCHOBaHHUH B
12 P bubnunoreka ITOK https:/
e N m.edsoo.ru/00add5d8
00 3JEeKTPOIUTHYECKON
JIUCCOLIMAIIMU
XUMHYECKHE CBOMCTBA
CoJIeH B CBETE
13 erCTABTCHIH 6 Bubnmoreka LIOK https:/
I TaBJICHHIM
Pea § m.eds00.ru/00add8b2
SIIEKTPOIUTHYECKON
JIACCOLIMAIIN
14 [Monsitie o runponnse butmmoreka LIOK https://
cosei m.edsoo.ru/00add9d4
15 OboSmere u Bubnmorexa LIOK https:/
CHCTel\faTmaum m.edsoo.ru/00addd12
3HAHMH
IMpaxruueckas pabora
Ne 1. «Peruenne bubmuoreka [OK https:/
16
9KCTIEPUMEHTATBHBIX m.edsoo.ru/00addbfa
3a1a1»
KonrponbHas pabora
No2 o Teme
17 «DIEKTPONUTHIECKAS butmmorexa LIOK https:/
JIACCOLMALINS. m.edsoo.ru/00addecO

XUMHYECKHE PEaKIIUH
B pacTBOpax»



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

OO6mas

18 ::E g:;ﬁ I];I.CTHKa Bubnuoreka [IOK https:/
. m addfe2
XUMHUYECKHE CBOMCTBA
Ha MpUMeEpe XJIopa
XI10poBOAOPOI.
ConsiHast KUCIoTa
19 XUMUYCCKHE CBoi;CTBa Brbmmorexca LIOK hitps:
’ m.edsoo.ru/00ade104
MOJTy4eHHe,
MIPUMEHEHHE
IMpakrnueckas pabora
Ne 2 o Teme
20 «IlomyyeHnue consHoi rin6ﬂl HOTeKa:L[: OIK;jTtL;S'//
KHUCJIOTBI, U3y4eHHe e
CBOICTB»
Beraucnenus mo
YpaBHEHHSIM
XUMHUYECKUX peaKlni, Bubnmorexa LIOK https://
21
€CJIM OJIWH U3 m.edsoo.ru/00ade488
peareHToB JaH B
H30BITKE
Ob6mast
2 XapaKTEePUCTHKA Brut6mmoreka L{OK https://
snemMeHToB VIA- m.edsoo.ru/00ade64a
IPYIIIIBI
ATNOTpONHEIE
MoIu(UKaLUK CephI.
Haxoxnenue cepsl n Bubnuoreka [{OK https://
23 . 9
e€ coeqHEHNH B m.edsoo.ru/00ade64a
npupoze. XUMHYECKue
CBOWCTBA CEpBI
CepoBozopon,
CTpoeHue, HU3NIECcKue Bubnmorexa LIOK https:/
24
U XMMHUYECKHE m.edsoo.ru/00ade802
cBoiicTBa
Oxcunst cepsl. CepHas
25 KUCIIoTa, PU3IeCcKre Bbubnuoreka [IOK https:/

U XUMHUYCCKHE
CBOﬁCTBa, IPUMCHCHUE

m.edsoo.ru/00adea28



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

XUMHUYECKUE peaklinu,
JIeXKAIINE B OCHOBE
IIPOMBIIIUIEHHOTO
Croco0a MoxydeHust

Bubnuorexa [{OK https://

26 CCPHOM IHCIIOTEL. m.edsoo.ru/00adec8a
Xumuueckoe
3arps3HEHUE
OKpY>KatoLel cpenbl
COCIMHEHMSIMH CEePbI
Brruucnenue

27 MacCOBOH JIOJIH Bubnuoreka [{OK https:/
BBIXO/Ia IPOJYKTa m 2 a
peakuuu
O6mas
XapaKTepUCTHKA
aneMeHToB VA-

28 rpymnnsl. A3oT, Bubnmorexa LIOK https:/
pacrpocTpaHeHue B m.edsoo.ru/00adeea6
npupoze, husndeckue
U XHUMHYECKUEC
cBoiicTBa
AMMmuak, ero

29 usmrccrie . Bbubnuoreka LIOK https://
XMMHYECKHE CBOMCTBA, m edsoo r1/00adf004
HOJTyYeHHE
HPUMEHEHHE
IMpakrnueckas pabota
Ne 3 o remte bubnuorexa IOK https://

30 «ITony4yenune ammuaka, m.edsoo ru/00adf180
H3y4eHHE ero
CBOMCTB»

A30OTHasI KHCIIOTa, €€ BuGnmorexa IIOK hitps:

3 busuacciue u . m.edso0.1ru/00adf306
XUMUYECKUE CBOMCTBA
Hcnons3oBanue
HUTPATOB U COJEH
AMMOHHA B KQYECTBEC

0 y;:gﬁ:;;;%lx bubnuoreka [OK https:/

m.edsoo.ru/00adf518
XuMuueckoe
3arpsi3HEHHE
OKpY>Karoleit cpenbl
COCIMHEHMSIMH a30Ta
Docdop. Okenp
docdopa (V) u
dbocdopHas kucnora, Bubnmorexa LIOK https:/

33

¢usmyeckne u m.edsoo.ru/00adf68a

XHMHYECKHE CBOMCTBA,
roJTyueHue



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

Hcnonbs3oBanue
tdocdaros B kauecTBe

y M;‘:gp:;;;”x Bubnmoreka LIOK hitps://
YROOP ) m.edsoo.ru/00adfc20
3arps3HeHne
MIPUPOITHON CpeIbI
docharamu
Vrnepon,

PacrpOCTPAHCHHC B Bbubnuoreka LIOK https://

35 npupoze, usiicckue m.edsoo.ru/00adfd9c
U XMMHYECKUE - :

CBOICTBa

Oxkcusl yrepona, ux

¢dusnyeckue n

XHUMHHCCKHC CBONCTRA. bubnuoreka ITOK https://

36 DKoJIOTHYecKHe m.ed 00adfel
npo0JeMbl, CBSI3aHHbIE
C OKCHJIOM yTIIepoaa
1v)

37 YronpHas KucnorTa u eé Bubnmoreka LIOK https:/
coiu m.eds00.ru/00ae006¢
[paktuueckas pabora
Ne 4 o Teme

Tomyucrue Bubnmoreka LIOK https:/

38 YIICKHCIIOrO Tasa. m.edsoo.ru/00ae027e
KauecrBennast
peaknus Ha KapOoHar-
noH"

IMepBoHauanbHbIE

39 no:a;::: Oinx Bubnmorexa LIOK https://
OpTaHmiec m.edsoo.ru/00ae054e
BEIIECTBaX KaK O
COEIMHEHMSX YIlieposia

40 Kpemnuii u ero Bru6mmoreka L{OK https://
COCIMHEHHS m 00ae080a
[Mpakrnueckas pabora
Ne 5. Pemrenue
IKCIIEPUMEHTAIBHBIX

Bubnmmoreka LIOK https:/
41 3alad o TeMe m.edsoo.1u/00ae0bf2
«Baxmueiimue ’ ’
HEMETAaJUIbI U X
COCIMHEHHSDY
Kourposnbuas pabora
Ne3 o Teme
" «BaxHeime Bubnmorexa LIOK https://

HCMCETAJIJIBI U UX
COCOIUHCHUS

m.edsoo.ru/00ae0el8



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

OO6mas

XapakTepUCTUKa
XMUMHYECKHUX
3IIEMEHTOB —
METaJlIOB. Bubnuoreka [IOK https:/
43
Meranueckas CBsI3b m.edsoo.ru/00ael103e
1 MeTaJTHYecKast
KPHUCTAJLTYECKast
pemérka. duznyeckue
CBOMCTBa METAJIOB
XHMHYECKHE CBOMCTBA
METAaJIJIOB.
44 N ——— Bubnuorexa [{OK https://
P . m.edsoo.ru/00ael156
PSLI HATIPSDKEHUT
METaJIOB
OO61ue crocoob
MOJTyYEHUsI METAJIIOB.
CrutaBel. Beraucnenust
45 0 ypaBHEHHSIM Bubmorexa LIOK https://
XAMHYECKUX PEaKIHiA, m.edsoo.ru/00ael156
€CJIM OJIUH W3
peareHTOB CONCPIKHUT
pUMECH
46 [oHsTHE O KOPPO3UH Bubnmorexa LIOK https://
METAJIJIOB m.edsoo.ru/00ael278
47 IlenouHEIe MeTambI Bubnuorexa L{OK https:/
m.edsoo.ru/00ae14b2
48 OKcuael u Bubnmmoreka L{OK https:/
THIPOKCUABI HATPHS U m 00ae14b2
meHOqHORMeHLHI{e Bubnuoreka [IOK https:/
49 METAaJUTbI — KaJIbIHA 1
. m.edsoo.ru/00ael5e8
MarHui
50 Baxueiimue Bubnuoreka [{OK https:/
COEIMHEHHS KaJIbIIHs m.edsoo.ru/00ael5e8
O06o001meHne u
51 CHCTEMaTU3aLns
3HAHUI
JKécTkocTh BOIBI U .
55 b1 e Bubnuoreka [{OK https://
CHOCODRE ce m.edsoo.ru/00ae1886
yCTpaHeHH s
IMpakTnueckas pabora
Ne 6 o Teme
e Bubmmotexa LIOK https://
53 JKEcTkOoCTh BOJBI U
. m.edsoo.ru/00aelae8
METOJIBI €€
ycTpaneHus"
54 [ —— Bubnmmoreka LIOK https:/

m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

AwmoporepHBIE

Bubnmorexa LIOK https://

55 CBOICTBa OKCHIa
BOUCTE uAa m.edsoo.ru/00aelc64
THIIPOKCHIA
56 Keneso Bubnmorexa LIOK https://
m.edsoo.ru/00ae1d86
Oxcubl, ruApOKCH B! Bubnuoreka [IOK https:/
57 u conu xenesa (1) n m.ed 002¢35¢6
xenesa (111)
O060061IeHnE 1
58 CUCTEMaTH3aIus
3HAHUH
IMpakrnueckas pabora
Ne 7. Pemrenue
IKCIIEPHUMEHTAIBHBIX
Bubnuoreka [IOK https:/
59 33/1a4 110 TEME 1
. m.edsoo.ru/00ae3de8
«Baxuerimme
METaJIBI U KX
COEIUHEHUS
Beraucienus mo
YpaBHEHUSAM
XUMHUYECKUX PEaKIHid,
€CIIi OJIUH U3
€areHTOB JIaH B
p A bubnuoreka ITOK https:/
60 HU30BITKE UIH m.ed 0021750
COZIEPIKUT TIPHMECH.
Beruucnenus
MacCOBOH IO
BBIXOJIa TIPOIYKTa
peakuuu
O060061IeHnE U
61 CUCTEMAaTH3aIUs
3HAHUHN
KoHnTponbHas padora
Ne4 o Teme
62 .
«Baxneime
MeTaJUIbl U KX
Bemectra u
63 MarepHaisl B Bubmoreka L{OK https://
MTOBCENHEBHOMN KU3HH m.edso0.ru/00ae3150
YeJloBeKa
XuMHUYECKOE
Bubnuoreka [IOK https:/
64 3arpsA3HEHUE
. m.edsoo.ru/00ae4270
OKpYIKaromiel cpepl
Ponp xumuu B
65 pereHun Bubnuoreka [{OK https:/
JKOJIOTUYECKUX m.edsoo0.ru/00ae4270

npodiem



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

PezepBHblii ypok.
O06o0mmeHne u Bubnmorexa LIOK https://

66 1
CHCTEMaTU3aLus m.edsoo.ru/00ae0d0a
3HAHHHI
PesepsHbIii ypok.

67 O0001EeHne U | Bubnmmoreka LIOK https:/
CHUCTEMaTHU3aIus m.edsoo.ru/00adb33c
3HAHUI
PesepBHbIii ypok.

68 O0600mmenue u | Bubnmoreka L{OK https:/
CHCTEMAaTHU3aIUs m .ru/00a 2
3HaAHUI

OBIIEE KOJIMYECTBO

YACOB I10 ITPOT'PAMME

68



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2







