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PabGouass mporpamma kypca xumuu 9 kiacca, 6a30Bblil ypOBeHb, Il OCHOBHOM IIKOJBI pa:
cooTBeTCTBUM ¢ DefepalibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OOIIETO 00p
HEl TaKXKe YYUTBHIBAIOTCS OCHOBHBIC HACH M TOJOKEeHHS [IporpamMMbl pa3Butus u o
YHUBEPCAIbHBIX YUEOHBIX IEHCTBUI 1JI1 OCHOBHOT'O 00IIEro o0Opa3oBaHusl.

B cooTBeTCTBMM ¢ ATUMH JOKYMEHTaMH OOydYaroIvecs JODKHBI OBJIAJACTh NMPUEMAMHM, CBS
OTIpEJICIICHUEM TOHSATUI: OTPAaHUYHMBAThH MX, ONUCHIBATh, XapaKTePU30BaTh U CPAaBHUBATh. TaK K
HayKa OJKCIIEPUMEHTAIbHAS, OOydJaromuecs IOJDKHBI OBJIaJCTh TAaKHUMH IT03HABATEIHHBIMH
JACUCTBUAMHM, KaK dKCIIEPUMEHT, HaOIIOACHNE, U3MEpPEHUE, ONMUCAHNE, MOJACITUPOBAHUE, THIIOTE?
mporecce M3y4eHUs Kypca y OOyYarommxcsi MPOAODKAIT (OPMHUPOBATHCS YMEHHS CTaBUT
OOBSCHATH, KIACCU(UIIMPOBATh, CpPaBHHMBATh, OMNPEACIATh HCTOYHUKH HWH(DOpMAINUU, T
aHANMM3UPOBaTh €€, TOTOBUTh WH(POPMAIMOHHBIA MPOAYKT, IPE3CHTOBATH €0 M BECTH
CrnenoBaTenbHO, NESATeIbHOCTHBIA TOJIXO0J] B WU3YYCHHH XUMHU CIOCOOCTBYET IOCTHXKEHUIO J
NPEIMETHBIX U METAIPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

B ocHOBY Kypca MOJI0KEHBI CIEeTYIONINE HIeH:

MaTepHAIbHOE €AMHCTBO U B3aUMOCBSI3b OOBEKTOB U SBIICHUN TTPUPOJIBL;

BEyIIasl POJIb TCOPETUUYCCKUX 3HAHUM JIJIS1 OOBSCHEHUS U MTPOTHO3UPOBAHUS XUMHYCCKUX SBIICHY
UX MPaKTUYECKOW 3HAYNMOCTH;

B3aMMOCBSI3b KQUECTBCHHOW U KOJIMYECTBEHHOM CTOPOH XMMHUYECKUX 00BEKTOB MAaTEPHUAIBHOTO M
pa3BUTHE XUMHUYCCKON HAYKW U TIPOU3BOJICTBO XMMHYECKUX BEIIECTB M MATEPUAJIOB JIJIS YIOBJICT!
HACYIIHBIX MOTPEOHOCTEH YeIoBeKa M 00IIeCcTBa, PEeIICHHs TII00AIBHBIX TIPOOJIEM COBPEMEHHOCT!
reHeTHYeCKas CBS3b MEX]y BEIIECTBAMHU.

OTH uAeH peanu3yloTcs B Kypce XUMUU OCHOBHOM HIKOJIBI TyTEM JIOCTHXKEHUS CIEIYIONTUX LeJiel
dopMUpOBaHUE Y YUALTUXCS XUMUYECKOW KapTUHBI MUPA KaK OPTaHUYECKON YaCTH €T IeJIOCTHO
€CTECTBEHHOHAYYHOUN KapTHHBI.

Pa3BuTHe mo3HaBaTeNbHBIX HHTEPECOB, HHTEIJIEKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEM, ydalu:
npolecce N3y4eHUs] UMU XUMHYECKOW HayKH U €€ BKJIa/la B COBPEMEHHBIN HAyYHO-TEXHHUUECKH |
dbopMupoBaHUE BAKHEHIIINX JJOTHYECKUX OTIEpalliii MBIIICHUS (aHAIN3, CHHTE3, 0000IIIeHHE,
KOHKPETHU3aIIMsI, CPABHEHUE U JIpP.) B MPOIIECCE MO3HAHUS CUCTEMbI BAXKHEUIITUX MMOHATUI, 3aKOHO}
COCTaBe, CTPOCHUH U CBOMCTBAX XMMHYECKUX BEIIIECTB.

Bocnutanue yoexx1€HHOCTH B TOM, YTO IPUMEHEHUE TTOJIYYCHHBIX 3HAHUW U YMEHUU 110 XUMHUH S
00BEKTUBHONM HEOOXOAMMOCTBIO /I 0€301aCHOM pabOTHI C BENIECTBAMU U MaTEpPHAIaMU B OBITY ]
MIPOU3BOICTBE.

[IpoexTupoBanue U peann3anus BEIMYCKHUKAMH OCHOBHOM IIKOJIbI JIMYHOW 00pa30BaTelIbHON Tpa
BBIOOD Tpodusist 00ydeHHs B CTapIIe IIKOJIe WIH MPOPECCHOHAIBEHOTO 00pa30BaTeILHOTO yUpen
Ucnonb3yemsbiii  yueOnuk: [Nabpuemstn O. C. Xumwms. 9 kmacc: ydeOHWK Juisi oOmieoOpas
opranmzanuii / O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: IIpocsemenue, 2020r
Cpoxku peanuzaiuu NporpaMmbl:

Cornacno yueoHomy miiany MBOY «CII Ne§3 umenu renepana B.U. OpnoBa» Ha uzyyeHue
yaeOHOoTOo TpeameTa « Xumus» (0a30BbIl YPOBEHB) B KJIacCE 32 BECh IEPHO]] OOYICHHS
BbIZIeIIeTCs 68 yacoB (2 yaca B HEJIETIO)

IIporpaMmMoii npeaycMOTpPEeHO NPOBeIeHHE:
KonTpoabHbix pador — 4
IIpakTuueckux pador — 7



Pabouas [porpaMma 1o XuMum JJjis1 KIIaCCOB COCTABJICHA Ha OCHOBC CJIICAYIOIIUX HOPMATUBHO
- IPAaBOBBIX JOKYMCHTOB!

3akona ot 29.12.2012 rona Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @enepauun» c
n3MeHeHusIMH oT 24.09.2022r. Ne 371-D3;

denepanbHOTO TOCYAAPCTBEHHOTO CTaHAapTa OCHOBHOTO o01ero oopazosanus ([Ipukas
MunucrtepctBa oOpa3zoBanus U Hayku P® ot 17.12.2010r Ne 1897);

denepanbHO 00pa30BaTEIbHON MPOrpaMMOl OCHOBHOTO 00111er0 oOpazoBanus (IIpukas
MunuctepctBa npocsemieHuss PO ot 16.11.2022 Ne 993);

OcHOBHOIi 00pa30oBaTebHON MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanuss MbOY «CII Ne83
uMeHH renepaina B.M. OpnoBay;

Astopckoit nporpammbl O. C. IN'abpuensna, U. I'. Octpoymosa, C. A. CnagkoBa. 8—9 Kacchl:
ydeOHoe rmocobue s o0uieodbpazoBatenbHbix opranuzamnuii / O. C. I'abpuensn, C. A.
CnankoB — M.: IIpocsemenue, 2019-2021r.;

[Tpukaza MunuctepctBa npocsemienuss PO ot 21.09.2022 Ne 858 «O6 yTBepkaeHUN
deaepanbHOTo NepeyuHs YYeOHUKOB, TOMYIIEHHBIX K UCTIOJIb30BAHHIO TIPH peaTu3alliu
UMEIOIIUX TOCYIapPCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTEILHBIX IIPOrPAMM Ha4aJIbHOTO
00111eT0, OCHOBHOTO 00I11eT0, CPETHETO 00I1Iero 00pa3oBaHUsl OpPraHU3alUSIMHU,
OCYIICCTBIISIIOIIIUMU 00pa30BaTEIbHYIO ACATSIBHOCTh U YCTAHOBIICHHUS MPEACIBHOTO CPOKa
UCITOJIb30BaHUS UCKITFOUEHHBIX YUSOHUKOBY.

Jna peanuzanuu nporpammsl ucroib3yercs Y MK:

Xumus. [Ipumepnsie padboune nporpammsl. [Ipeamernas nunusa yueonukoB O. C. ['abpuensna,
N. T. Octpoymona, C. A. CnagkoBa. 8—9 knaccsl : yued. mocodue s
obmeoOpazoBarenbHbIX opranu3anuii / O. C. 'abpuensn, C. A. CnagkoB. — 3-¢ uzn. — M. :
IIpocenienue, 2021.

Xumus. 9 knacc: yue6. ans odmeodpazoBarenbubix opranuzanuii / O.C. ['abpuensa, U.T'.
Octpoymos, C.A. CnankoB. — 3 — uza. — M.: IIpocsemenue, 2021.

Y4eOHUKHN COOTBETCTBYIOT DeiepaibHOMY rOCyIapCTBEHHOMY 00pa30BaTeIbHOMY CTaHAAPTY.
PexomennoBanbl MuHuCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit denepanun.

[IporpamMmma MOeT ObITh pean30BaHa B JUCTAHIIMOHHOM PEKUME C UCIOJIb30BAHHEM
AIEKTPOHHOTO OOYYEeHHS M TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.



3. Coaep:xanue y4eOHOI0 mpeaMeTa Kypca

HaszBanue paszaena
(Temsl)

Komnnue
CTBO

OcHOBHBIE BOIIPOCHI, U3Yy4aCMbIC B TAHHOM
paszzaene

Kontponsnsie n
IIpaKTHYeCKUe paboThI ¢

4acoB Ha3BaHMSIMU
IToBTOpEHuE N Su. bunapusie coeqMHEHUS, OKCUBL: JlaGopaTopHbIe ONBITHI:
00001eHNe coJsieo0pa3zyrolire U HecosieoOpasyromue u 1. BzaumoerictBue
CBEICHUM 110 KypCy TUAPOKCUBI: OCHOBaHUS, aM(pOTEpHBIE, aMMHaKa U XJ0pOBOJOpO/a.
8 kiacca. kucaoTbl. CpeiHue, KUCIIble, OCHOBHBIE U 2. Peakuus HeWTpalin3aluu.
XuMuyeckue KOMILJIEKCHBIE COJIH. 3. Habmronenue TenaoBoro
peakuuu O0600111eHHE CBEICHUI 0 XUMUYECKUX s dekra peakuuu
peaknmsx. Knaccudukanms XuMmudecknx HEUTpaIu3aluu.
peakIuii o pa3IuYHBIM MpU3HAKaM: cocTaBy | 4. BzaumonelictBue cepHoit
U YHCITy pearupyroumx u o0pa3yonuxcs KHUCJIOTBI C OKCHJIOM
BELIECTB, TEIUIOBOMY 3 dekty, oopatumocty, | meau(ll).
M3MEHEHUIO CTEIICHEW OKMCIICHHUS 2JIEMEHTOB, | 5. Pasnoxkenue nepokcuaa
00pa3yolux pearupyrone BeiecTna, BOJIOPO/Ia C MIOMOIIBIO
arperaTHOMY COCTOSIHUIO pearupyronmux Karanasbl KapToQes.
BEIIIECTB, UCMOJb30BAHUIO KATAIN3AaTOPA. 6. 3aBUCHUMOCTH CKOPOCTH
[ToHATHE O CKOPOCTH XUMUYECKON PEAKIMU. | XUMHYECKOM pEeaKIuu OT
@DakTophbl, BIUSIOLINE HA CKOPOCTh MIPUPO/IbI pearupyroInux
XMMHYECKUX PeaKlUii: mpupoaa BELIECTB Ha MpUMeEpe
pearupyouux BelecTB, UX KOHIEHTPaLus, B3alMO/ICICTBHUS pacCTBOPOB
TEeMIepaTypa, MIOMIa b CONMPUKOCHOBEHNS, THOCYNb(aTa HaTpUs
Hanuuue katanuzaropa. Karamms. U xjopuaa Oapus,
THOCYIb(aTa HATPUS U
COJISTHOM KUCIOTBI.
7. 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakIuu OT
MIPUPOJIBI METAJJIOB TP UX
B3aUMOJICIICTBUU C COJITHOM
KHCJIOTOM.
8. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEaKIUu OT
MIPUPOJIBI KUCIIOT MIPU UX
B3aMMOJICIICTBUU C
JKEJIE30M.
9. 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON peaKuuu OT
TEeMIIepaTyphl.
10. 3aBHUCHUMOCTB CKOPOCTH
XUMHUYECKON peaKuuu OT
KOHILICHTPALIUU.
11. 3aBUCHMOCTB CKOPOCTH
XUMHUYECKON PEaKIIMK OT
IUIOUIAIA COTIPUKOCHOBEHHUS
pearupyomux BEeIEeCTB.
12. 3aBUCUMOCTB CKOPOCTH
XUMHUYECKON PEaKIIMK OT
Karanu3aropa.
Xumuyeckue 10 4. [onsiTue 06 MEKTPOIUTUYECKON JlabopaTopHbIe ONBITHI
peakiuuu B JUCCOLMALINU. DIEKTPOJIUTHI U
pacTBopax HERJIEKTPOJIUTHL. MeXaHu3M qucconuanui 13. Tucconmanus cnadbIx

OJICKTPOJIUTOB C PA3JIMYHBIM XdPAKTCPOM

9JICKTPOJIMTOB HA IPUMEPC




cBsi3u. CTeneHb 3MEKTPOIUTUUECKON
nucconmanyuy. CUIbHEBIC U CIa0bIC
AIIEKTPOJIUTHI.

OcHOBHBIE TIOJIOKEHUS TEOPUU
AIIEKTPOTUTUYECKON AUCCOLIUALINH.
Krnaccudukaius nOHOB 1 X CBOHCTBA.
Kucnnotsl, 0CHOBaHHUS B COJIM KaK
ANeKTpOIHTHL. VX Knaccupukaims u
JIACCOLIHAIIHS.

OO01ue XUuMHYECKIE CBOMCTBA KHUCIIOT:
M3MEHEHUE OKPACKU WHIUKATOPOB,
B3aMMOJICHCTBHE ¢ METAJJIAMH, OKCUJAMU U
TUAPOKCUIAMH METAIIOB U COJISIMH.
MonexynspHbie ¥ HOHHBIE (TIOJIHBIE U
COKpAILEHHBIE) YPABHEHMSI pEeaKLIUi.
XUMUYECKUN CMBICIT COKPAIIEHHBIX
ypaBHEHUH. Y CIOBUS NPOTEKAHUS PEAKIUN
MEXAY AMEKTPOJIUTaMM A0 KOHIA. Psn
AKTUBHOCTH METAJIOB.

O01mre XuMIYeCKUEe CBOMCTBA IIEJI0YEH:
B3aMMOJICHCTBHE C KUCIIOTAMH, OKCHIAMHU
HEMETaJIOB, coaMu. OOIIHe XUMHYECKIE
CBOWCTBAa HEPACTBOPHUMBIX OCHOBAHUM:
B3aUMOJICCTBHE C KUCIOTAMH, Pa3JI0KEHUE
MpY HarpeBaHUMU.

OO0mme XuMUYECKHEe CBOMCTBA CPETHUX
COJICH: B3aNMMOJICHCTBHE C KHCIOTAMHU,
1IeJI04YaMu, COJISIMHU 1 METaJlJIaMHu.
B3anMonelicTBie KUCIIBIX COJIEH CO
HIeJI0YaMH.

['uaponn3 kak 0OMEHHOE B3aMMOICHCTBHE
coJiel ¢ BOJIO. ['uapoIn3 cou CUIIbHOTO
OCHOBaHUS U c1ab0¥ KUCIOTHL. [ maposms3
COJIM ¢1a00r0 OCHOBAHMS U CUJILHOM
KHCIIOTHI. Botopoaasiii mokaszarens (pH).
CBolicTBa KHCJIOT, OCHOBAaHHM, OKCHJIOB U
COJICH B CBETE TEOPHUH AICKTPOJIUTHYECKOM
JTUCCOITMAIIMN 1 TIPE/ICTABIICHUH 00
OKHCIIUTEILHO-BOCCTAHOBUTEIHHBIX
peaKIusax

YKCYCHOM KHCJIOTBI.

14. I3menenue okpacku
WHJIUKAaTOPOB B KUCJIOTHOM
cpeze.

15. Peaknus
HEUTpAJIU3alMK pacTBOpPa
METOYN PATAYHBIMU
KHCJIOTaMHU.

16. Ilony4yenue ruapokcuaa
meau(Il) u ero
B3aUMO/JICVCTBHE C
Pa3TUYHBIMU KACJIOTAMH.
17. B3aumonercreue
CHUJIBHBIX KHCIIOT C OKCUIIOM
meau(ID).

18-20. BzaumoneriictBue
KHCJIOT C METaJIAMH.

21. KauecTtBeHHas peakuus
Ha KapOOHaT-HOH.

22. llony4yenue cTyaHs
KPEMHHUEBOU KHUCIIOTHI.

23. KauecTBeHHas peakuus
Ha XJIOPU- WU Cyabdat-
WOHBI.

24. I3MeHeHne OKpacku
WHIUKATOPOB B IIEIOYHOMN
cpene.

25. B3aumoneiicTBue
1IEJI0YEH C YIIIEKUCIIBIM
ra3om.

26. KauecTBeHHast peakius
Ha KaTUOH aMMOHHUSL.
27-28. [lonydenue
ruapokcuaa meau(Il) u ero
pas3JoxKeHue.

29. B3aumMoneiicTBue
KapOOHATOB C KHUCIOTAMHU.
30. [loyuyenue rugpokcuaa
xenesa(Ill).

31. B3zaumonerictBue
JKejes3a ¢ pacCTBOPOM
cynbgara meau(Il)
IIpakTnyeckne padoTsl

1. Peienue
AKCIIEPUMEHTAIIbHBIX 3a7a4
o TeMe
«INEeKTPOIUTUYECKAS
JUCCOLUALIUSD.
KonTpoubnas padora Nel.

«XHMHYeCKHe PeaKInu B
pacTBopax
3J1eKTPOJIUTOBY

Hewmeramisl n ux

25 4.

CTpOeHI/Ie aTOMOB HCMCTAJIJIOB M UX

JlabopaTopHBbIe ONBITHI




COCAMHCHUA

MIOJIO’KEHUE B IIEPUOJIMUECKON cucrteme. Psin
ANEKTPOOTPULATENbHOCTH. Kpucramnmuecknue
PEUIETKA HEMETAIIJIOB — MPOCTHIX BEILIECTB.
duznyeckue CBocTBa HeMeTaIoB. O0Iue
XUMUYECKHE CBOMCTBA HEMETAILIOB:
OKUCIUTEIbHBIE U BOCCTAHOBUTEIBHEIE.
l'anorensl, cTpo€HHE UX aTOMOB M MOJIEKYII.
DU3NYECKUE U XUMUYECKUE CBOMCTBA
rajoreHoB. 3aKOHOMEPHOCTH U3MEHECHHUS
CBOWCTB rajJIOT€HOB B 3aBUCUMOCTH OT UX
IIOJIOKEHUS B IEPUOTUUECKON CHCTEME.
Haxosxienue ranoreHoB B IPUPOJE U HX
MoJlydeHHe. bruosorndyeckoe 3HaYeHUE U
MPUMEHEHUE TAJIOTEHOB.
l"anoreHoBOIOPOIBI 1 COOTBETCTBYIOIIUE UM
KHUCJIOTHI: TUTABUKOBAsA, COJISTHAS,
OpOMOBOIOPOAHAS, HOJIOBOIOPOTHAS.
lanorennapl. KauecTBeHHBIE peakiy Ha
rajoreHua-uoHsl. [IpumeHnenre coeIMHEHNI
rajoreHoB.

OO6mras xapakTepucTuka 31eMeHTOB VIA-
rpynnsl. Cepa B IpUpoJe U €€ MOIyYeHHE.
AnnoTponHble MOIU(UKALIMY CEPBI U UX
CBOICTBAa. XMMUYECKUE CBOMCTBA CEPHI U €&
IIPUMEHEHHUE.

CepoBoopoa: CTpoeHHE MOJIEKYJIBI,
duznyeckue 1 XUMUYECKHe CBONCTBA,
noyy4eHue u 3HaueHue. CepoBo1opoaHas
kuciorta. Cynbhuasl U X 3HAUCHUE.
JlromuHOPOPBHI.

Oxkcun cepri(1V), cepaucTas kuciora,
cynbbuthl. KauecTBeHHas peakuus Ha
Cynb(HUT-HOH.

Oxkcuna cepoi( V1), cepHast Kuciaora, cyab(arsl.
Kpucramnoruaparsl.

CepHast KMCIIOTa KaK CUJIbHBIN 3JIEKTPOJIUT.
CBoiicTBa pa30aBIEHHON CEPHON KHUCIOTHI
KaK TUIIMYHOM KUCJIOTHI: B3aUMOJICHCTBHE C
MeTaJlJIlaMi, OCHOBHBIMU M aM(OTEPHBIMU
OKCHUJaMH, OCHOBAHUSIMU U aM(POTEPHBIMU
TUAPOKCUAAMHU, cosiMu. KauecTBeHHas
peakius Ha cynbdar-uoH.

OO11as XxapakTepUCTUKa AIEeMEHTOB V A-
rpynnsl. A30T, CTPOEHUE €ro aToma

1 MoJieKyJbl. Du3nueckne U XUMUYECKUe
CBOWCTBA U MPUMEHEHHUE a30Ta. A30T

B [IPUPOJIC U €ro OMOJIOTUYECKAs POJIb.
AMMUaK, CTpOoeHUE MOJIEKYIbI U (hrU3HUecKue
CBOMCTBA. AMMMAayYHas BOJIa, HAIIAThIPHBII
CIUPT, TUpaT ammuaka. JlonopHo-
AKIENTOPHBIN MEXaHU3M 00Pa30BaHMsI CBSI3U
B KaTUOHE aMMOHMs. BoccTaHoBUTENIbHbBIE
cBoiicTBa ammuaka. Coiau aMMOHMS U MX
npuMeHeHue. KauecTBeHHas peakius Ha

32. Pacnio3HaBaHue
rajJjoreHuI-MOHOB.

33. KauecTBeHHbIE peakuu
Ha Cynb(haT-noHbI.

34. KauecTBeHHas peakius
Ha KaTHOH aMMOHHUSL.

35. XuMuueckue CBOMCTBa
a30THOM KHCIOTHI, KaK
AJIEKTPOJINTA.

36. KauecTBeHHbIE peakuu
Ha (ocdar-noH.

37. IlonydeHue u CBOMCTBA
YTOJIbHOW KHUCIIOTHI.

38. [Ipomyckanue
YIJIEKUCIIOTo ra3a yepes
pacTBOp CHJIMKATa HaTPHUSL.
IIpakTnyeckune padoTnl

2. I3y4eHne CBOWCTB
COJISTHOM KUCIIOTBI.

3. 3y4yeHue cCBOMCTB
CEpPHOU KUCIIOTHI.

4. Ilonyyenue aMmmuaka u
W3y4YEHHE €ro CBOMCTB.

5. IostyueHue yriieKuciaoro
ra3za. KauectBennas
peakius Ha KapOoHaT-
HOHBI.

KonTpoabHas padora Ne
2. «Hemera/uibl U MX
coeMHEeHUsD




KaTUOH aMMOHHUS.
Oxcuabl 230Ta: HECOJICOOPA3YIOIIUE U
KHUCJIOTHBIC. A30THCTasi KUCJIOTA U HUTPUTHI.
A3OTHas KUCI0Ta, €€ MOJy4eHHE U CBOMCTBA.
Hurpartsr.

®ocdop, cTpoeHUE aTOMA U ATTTIOTPOIIHSL.
dochunpr. Dochun. Oxenn pochopa(V) u
docdopnas (oprodocdopHas) KUCIOTA.
docdarsl.

OO6mas xapakrepucTuka 31eMeHToB [VA-
TPYIIBL: OCOOCHHOCTH CTPOCHUS aTOMOB,
MIPOCTHIX BEIIECTB M COCTMHEHUN B
3aBUCHUMOCTH OT IOJIO’KEHUS JIEMEHTOB B
NIEPUOUYECKON CUCTEME. YTIIEPO.
AmoTponHbie MOIU(BUKAITIH: alMa3,
rpadut. AMopdHbIil yriaepoa: caxa,
AKTUBHUPOBAHHBIN yrojb. AsncopOrus.
XUMHYECKUE CBOMCTBA yriepoa.
Kokcoxummnueckoe mpon3BOACTBO U €T0
npoxykuusi. Kapoumapr.

Oxkcun yranepomaa(Il): ctpoenne MosieKkyIbl,
nonydeHue u corctea. Okcua yraepona(IV):
CTpOEHUE MOJIEKYJIbl, OJIy4€HHE U CBOMCTBA.
YronpHas kucnota. Cosim yrojabHOU
KHUCIIOTBI: KapOOHATHI ¥ TUAPOKAPOOHATHI.
TexHnuyeckas ¥ nuIeBas co/a.
Opranuyeckasi Xumusi. YTrJj1eBOA0POAbI.
Mertan, 3TaH ¥ NMpoIaH Kak MpeaeabHble
(HACBIIIEHHBIE) YTIIEBOIOPOIbI. DTUIICH U
alleTUJICH KaK Hellpe/ieibHbIe
(HEHACHIIICHHBIE) YTJIEBOIOPO/IBI.
CrpykrypHbIe (hOpMYJIbI BelecTB. ['operue
yriaeBoA0poJ0B. Peakuinu neruapupoBaHust
IpEeNeNbHBIX YTIEBOAOPOIOB.

CnupTbl. DTWIOBBINA CIUPT, €0 MOJIYYCHHUE,
npUMEHEeHHE U (PU3NOJIOTUYECKOE CHCTBHE.
TpéXaTOMHBIN CIIUPT MIMUEPUH. Y KCYCHAs
KHCJIOTa KaK MPEeACTaBUTEIh KApOOHOBBIX
KHCJIOT.

KpeMHuii: ctpoenne aToMa U HaX0XXJIeHUE B
npupojae. Cununuabl U cuiiad. CBOMCTBa
kpemuusi. Oxcup kpemuusi(IV). Kpemnuenas
KHCJIOTa U €€ COJIN.

[Ipou3BoCTBO CTEKIIA U IIEMEHTA.
[Ipoaykius CHIMKAaTHON MPOMBIIIEHHOCTH:
OTNITUYECKOE BOJIOKHO, Kepamuka, Gpapdop,
¢astHc. OnTHYeCKOe BOJOKHO.

Hemerannsr B mpupose. @pakiimonHas
HeperoHKa >KUJKOro BO3/yXa Kak croco0
MOJY4YEHHS KUCTIOPOJa, a30Ta U aproHa.
[Tomyyenue pochopa, KpeMHus, XJI0pa, HOJA.
DNEKTPOIU3 PACTBOPOB.

ITomy4yenue cepHOU KUCIOTHI: CBIPHE,

XUMU3M, TCXHOJIOTHYCCKaAsA CXeMa, MCTO




KUIIALLIETO CJI0s, IPUHIUIIBI TEIIO00MEHaA,
IPOTUBOTOKA U HUPKYISUU. OneyM.
[IpousBocTBO aMMHaKa: ChIPbE, XUMU3M,
TEXHOJIOTMYECKasl CXema.

Meraiibsl 1 Ux
COEIMHEHUS

17 4.

[TosioxkeHne MeTamioB B IEPUOIUYECKOM
cucTeMe XUMHUYeCcKux 3nementoB /I, U.
MenpeineeBa, CTPOEHHUE aTOMOB M KPUCTAILIOB
MeTaJUI0B. MeTajuinueckas CBsi3b U
METAJUTNYECKask KPUCTAJUIMYECKast pEIIETKA.
®uU3nYECKUE CBOMCTBA METAJUIOB: 3JIEKTPO- U
TEIUIONPOBOJHOCTD, OTPAKAIOIIAS
CIIOCOOHOCTB, MJIACTUYHOCTD. YEpHBIE U
IIBETHBIC METaJLIHI.

Merasuibl Kak BOCCTAaHOBUTEIH.
DNEKTPOXUMHUYECKUN Psijl HAIPSHKEHUM.
BzanMmopelicTBue MeTaIoB ¢ HEMETaIaMH,
OKCHJIaMU, KHCIIOTAMH, COJISIMH.
AJTIOMHHOTEPMHSL.

OO6mras xapakTepucTuka 3J1eMeHTOB [A-
rpynmbl. OKCHUIBI ¥ THAPOKCHIBI IISITOYHBIX
METaJJIOB, X MOJYyYE€HHE, CBOWCTBA,
NpUMEHEHHE. BaxkHeure coJii meI0YHbIX
METaJUIOB, UX 3HAYEHUE B IPUPOJIE U )KU3HU
YeJI0BeKa.

OO6mras xapakTepucTuka 31eMeHToB [1A-
rpynnbl. OKCUIbI U TUAPOKCHIBI
HIEJI0YHO3EMEIIBHBIX METAJUIOB, X
MOJIy4€HHE, CBOMCTBA U IPUMEHEHUE.
Baxneiiine conau 1men04H03eMeNIbHbIX
METaJUIOB, UX 3HAYEHUE B IPUPOJIE U )KU3HU
yenoBeka. KapbonaTs! u rupokapOoHaThI
KaJIbLIUSL.

Bpemennas u nocTosiHHast )KECTKOCTb BOJIBI.
Crioco0Osl ycTpaHEeHHsI BpEMEHHOM
#ecTrocTH. CrocOOBI yCTpaHEHHs
IIOCTOSIHHOM JKECTKOCTH.

CoenuHeHus aTFOMUHUS B IPUPOJIE.
XUMHYECKUE CBOWCTBA AJIFOMUHMUS.
Oco0eHHOCTH OKCHAA U THIPOKCHU]IA
ATIOMHUHUS KaK aM()OTEPHBIX COCTUHEHHIA.
Baxkneiime conu anroMuHUS (XJIOPU],
cynbdar).

Oco0eHHOCTH CTPOEHUS aToMa JKele3a.
XKeneszo B npupoze. Baxkueitmue pyab
xenes3a. [lonydyenne uyryHa u cranu. OKCuIsl
u runpokcusl xeneza(ll) u (I11I). Conu
xene3a(Il) u (IIT). OGHapyx*eHne KaTHOHOB
JKeJe3a B pacTBOpe. 3HAUEHUE COECIMHEHUM
Keresa.

Kopposus razoBas (xumudeckasi) u

QJICKTPOXUMHYCCKAA. 3aH_[I/ITa MCTAJLJIOB OT
KOppO3UH. Mertaisl B Ipupoac. IlonsTue o

JlabopaTopHbie ONbITHI

39. BzaumopeiictBue
JKenes3a ¢ pacTBOPOM
cynabgara meau(Il).

40. IMonyyenue
WU3BECTKOBOW BOJIBI M OTTBITHI
C Hel.

41. Ilomyyenue
ruapokcuioB xene3a(ll) u
(1.

42. KauecTBeHHbIE peakluu
Ha KaTHOHBI JKeJe3a.
IIpakTnyeckue padoTnl

6. XKécTtrkoCTh BOJEI H
CrocoObl e€ ycTpaHeHUs!.

7. Pemenue
IKCIIEPUMEHTATBHBIX 33134
o Teme «Metaiby.

KonTpoabnas padora Ne3.
«MeTtaaab




MeTauryprud. Y€pHas u nBeTHast
Mertautyprus. [Iupomeramnyprus,
TUAPOMETAJUTYPIHs, JEKTPOMETAILTYPIUsL.
Howmennsiit mpouecc. [lepepaboTka uyryna B
CTaJlb. DJIEKTPOJIU3 PACIIIIAaBOB.

XUMHS U
OKpYy»Karomas
cpena

Crpoenue 3emin: siApo, MaHTHs, 3eMHas
Kopa, turocdepa, ruapocdepa, atmocdepa.
Xumuueckuit coctaB 3emiin. ['opHbIe
nopoel. Munepanst. Pynsl. Ocagounbie
ropHbie opoabl. [loyie3HbIe NCKOTaeMEbIE.
W cTOYHUKH XUMHYECKOTO 3arpsi3HEHHS
oKpyxatoten cpezpl. [modanpHbIe
9KOJIOTMYECKHE MTPOOIIEMBI UEIOBEYECTBA:
HapylieHne OMOTEOXUMHUYECKUX
KPyrOBOPOTOB XUMHUYECKUX AIIEMECHTOB,
MOTEIUICHUE KJIIMMATa, KAUCIIOTHBIE JTOKINA U
1p. O30HOBBIE ABIPEL. MeXTyHapOJHOE
COTPYJTHHYECTBO B 00JIACTH OXPAHBI
OKpYXarollen cpeibl OT XHMUYECKOTO
3arpsi3HEHUs. «3eIEHas XUMUS).

JlabopaTopHble ONbITHI

43. U3yueHue rpaHuTa.

O06o00mmenue
3HAHWUH 110 XUMHUH
3a Kypc OCHOBHOM
IIKOJIBI.
IToaroroBka x
OCHOBHOMY
roCyJIapCTBEHHOMY
sk3ameny (OI'D)

CtpoeHue atoma B COOTBETCTBHUH C
MTOJIOKEHHEM XUMUUECKOTO dJIEMEHTA

B neproandeckoi cucreme. CtpoeHne
BEIIIECTBA: XUMHYECKas CBI3h

Y KpUCTaJUIMYECKas peie€Tka. 3aBUCUMOCTh
CBOWCTB 00pa30BaHHBIX DJIIEMEHTAMHU
MPOCTHIX BENMIECTB (METAJIOB, HEMETAILJIOB,
0JIarOPOIHBIX T'a30B) OT MOJIOKEHUS
3JIEMEHTOB B MEPUOJINYECKOMN CUCTEME.
Tunonoruss HEOPraHMYECKUX BEIIECTB,
pa3zesieHue UX Ha KJIacChl U TPYIMIIBI.
[IpencraBurenmu.

[Ipr3HaKku U yciI0BUs IPOTEKAHUS
XUMUYECKUX peakuui. Tunonorus
XUMHUUYECKUX PEAKIUH M0 Pa3InuHbIM
npu3HaKaM. Peakiuu HOHHOTO 0OMeHa.
OKuCIIUTEIIHFHO-

BOCCTaHOBUTEJIbHBIC PEAKIIUH.
XUMHYECKUE CBOMCTBA MPOCTHIX BELIECTB.

XapakTepHblE XUMUYECKHE CBOMCTBA
COJIe00pa3yIoIUX OKCHJIOB, THIPOKCUIOB
(ocHOBaHUH, KMCIOPOACOAEPKAIINX KUCIOT U
aM(pOTEPHBIX TUAPOKCHUJIOB), COJIEH.

KonTtpoabnas padora Ne4.
«HTorosasi mo Kypcy
OCHOBHOM HIKOJIBI»

Peszeps

24.




IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBLI 11O
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3ylbTaThl OCBOCHMSI MPOrPAMMBbI  OCHOBHOI'O  OOIIETo
o0pa3oBaHus JOCTUTalOTCS B Xo0J€ OOy4eHUS XUMHHM B €AMHCTBE Yy4eOHOU u
BOCIIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUICKUMHU
COLMOKYJIbTYPHBIMU M JYyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWIAMU U HOPMaMHU TOBEJEHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOTMO3HaHMs, CAMOPA3BUTHUS U COLIMAIA3AIUU O0YyYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaromMXcs
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTHBHBIX IIEHHOCTHBIX OpPUEHTAMA U
paclIMpeHue OMbITa JESITEILHOCTA HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCITUTAHMS

IIEHHOCTHOTO OTHOIICHUSI K OTE€UECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO, TOHHWMAaHWS 3HAYEHUS] XUMHYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHOW HMH(pOpMaIMeil o
NEPEIOBbIX JOCTMXKEHUSAX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHON XUMMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTPOHUCTBE MHpa U 0OIIECTBA;

2) rpaIaHCKOr0 BOCITUTAHMSA:

NOPEACTaBICHUS O COLUMAJbHBIX HOpPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM M APYTUX  BHAAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW NEATENTbHOCTH MPH
BBITIOJTHEHUU y4YEeOHBIX, TO3HABATEIBHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOINM B TIpOILlECC€ OTOM Y4eOHOW JESITENbHOCTH, TOTOBHOCTHU
OLICHUBAaThb CBOE TOBEJAEHUE M TMIOCTYIIKM CBOMX TOBAapHILIEH ¢ TO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMSI:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEUIECTBE M XMMHUYECKOM PEAKLMU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKM M COCTAaBIIAIOLINE
OCHOBY JIJII TTOHUMAaHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBI, B3aUMOCBSI35X 4YEJIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEIIbHBIE MOTHWBBI, HANPABJICHHBIE HA IMOJY4YEHUE HOBBIX 3HAHWUW MO
XAMHH, HEOOXOIUMBIE I OOBSICHEHUS HAONIOJAEMBIX MPOIIECCOB W SIBICHHM,
MO3HABATEIbHOM, MH(OPMALMOHHOW M YUTATENbCKON KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHON PabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYpPOr, JOCTYIMHBIMA TEXHUYECKUMHU CpPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHMIO M IO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30OBaHMIO, MPOCKTHOM W  HMCCIIEIOBATEIBCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JIaTbHEUIIIEM;

4) (popMupoOBaHHUSsI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBI 00pa3 >KW3HHW, OCO3HAHWUE ITOCIICIACTBHHA H
HENIPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJIIOZICHUS TMpaBUi OE30MACHOCTH TMpPU  OOpAIlCHUH C
XHMHYECKUMU BEIIECCTBAMU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:

MUHTEPEC K MPAKTHUYESCKOMY M3YUYEHHUI0 TPpodeccuii U Tpyaa pa3aIuvyHOro poja,
yBOXCHHEC K TPYAy W pe3ysibTaraM TPYAOBOW IEATEILHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHMM 110 XWMHH, OCO3HAHHBIM BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIODKCHHSI 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIemHON nMpodecCHOHANBHON ESITEIbHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSI:

AKOJIOTHYECKHU IIesieco00pa3HOe OTHOIIEHUE K MPUPOJIe KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHMMAHKHE IIEHHOCTH 3[J0POBOTO U
Oe3omacHoro oOpasza JKW3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHWE IIEHHOCTU COOIIOIEHUS
npaBmI 6€30MaCHOTO MOBEACHUS TIPU paboTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIUX 37J0POBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, IMOJIy4aeMble NMPU WU3YYCHHH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOM, ISl IOBBILICHUS
YPOBHS  DKOJOTUYECKOW  KYJIbTYpPBHI, OCO3HAaHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HMX pEeIIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJACTBOBATHCA MM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW Y COUMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe MerampeaqMeTHBIX pE3YIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHS (3aKOH, TEOopus,
MPUHIIAI, TUTIOTE3a, (PAaKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U JAPYToe.), KOTOPhIC
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEAMETaX W MO3BOJSIOT Ha
OCHOBE 3HAHHWM W3 ITUX MPEAMETOB (POPMUPOBATH MPECTABICHUE O IEITOCTHON



HAay4YHOW KapTHUHE MUPA, U YHUBEPCAIbHbIC YUeOHBIC IEUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIE, DPETYJISTHUBHBIE), KOTOpblE 0OecneunBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IJIAHUPOBAHMIO M OCYIIECTBIEHUIO Y4YEOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbLHbIE yUeOHbIE JeiicTBUSA

ba3zoBble JJornueckue 1ecTBUs:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HAHUMN: PACKPBHIBATH CMBICI XUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEpHbIC
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTHMMHU TOHSITHUSAMH), HCIOJIL30BATh
MOHSITHUS JJIs1 O0BSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHU, BHIOMPATh OCHOBAHUS U
KpUTEPUU ISl KIacCU(PUKAIMU XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIIUi,
yCTaHABIIMBATh MPUUYUHHO-CIEJCTBEHHBIC CBSI3U MEXIy OOBEKTaMH HW3YUYCHWS,
CTPOUTH JIOTUUECKHUE PACCYXKACHUS (MHAYKTUBHBIC, JICAYKTUBHBIC, 10 aHAJIOTHUN),
JienaTh BBIBOJBI U 3aKJIFOUCHUS,

yMEHUE TPUMEHIThL B TIPOIECCe TIO3HAHUS TOHATUS (NMPEIMETHBIC U
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOM peakiuy — MPU PEHIeHUH Y4eOHO-TI03HABATEeNbHBIX 3a/71a4, C YUYETOM
ATUX MOJIETBHBIX TPE/ICTABICHUN BBIABISATh U XapaKTepPU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
POTUBOPEUHS B U3y4aEMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble ncciiefoBarejbCcKHe JeiCTBYUA.

YMEHHE HCIIOJIb30BaTh MOCTaBIECHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TAaKKEe B KA4eCTBE OCHOBBI Il (OPMHUPOBAHUS THIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUMH;

NpUOOPETeHUE ONBITa MO TUIAHUPOBAHUIO, OPraHU3AMH U TMPOBEIACHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaOIoAaTh 3a XOJIOM Tpollecca,
CaMOCTOSATEIIFHO MPOTHO3UPOBATH €0 Pe3yNbTaT, (OPMYIUPOBATH 000OIICHHS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIEA0BAHUS, COCTABIATh OTYET
0 MpoJIeTTaHHOM pabore.

Pabora ¢ unpopmanmueii:

yMEHHE BBIOWpAaTh, AHAIM3UPOBATH W HWHTEPHPETUPOBATH WH(HOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM NIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJIEpXKAHUS, CIPaBOUYHBIC
mocoOusi, pecypcel VHTepHEeTa), KPUTHYECKH OIICHUBATh MPOTHBOPECUMUBYIO H
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE MPHUMEHSITh PA3IMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAaIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMUMBIX [JIsi BBINOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33J]a4 ONPENEIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
00JaCTM  MCHOJB30BaHMUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOil aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATH ONTUMAIbHYIO (POPMY MpEACTABICHUS UH(POPMALIMU U
WUTIOCTPUPOBATh pEIllaeMble 3a/lauyd  HECIOXHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

YMEHHE MCIOJIb30BaTh M aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOH U
UCCJIeI0BATENbCKON ACATENBHOCTH MH(GOPMAIUIO O BIUSHUU IPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIMiCTBA M TPAHCIIOPTa Ha COCTOSIHME OKpYXarouled MNpUpOaHON
Cpelibl.

KommyHuKkaTHBHBIE YHUBeEpPCcAJIbHbIE YUeOHbIe 1eCTBHUA:

yMEHHsS 3a7aBaTh BONPOCHI (B XOJe Auaiora W (Wiu) JHUCKYCCHM) TIO
CylmecTBy  oOcyxkmaemMol  TeMmbl, (OPMYJIUPOBATb CBOU  MPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPEJIJIOKEHHOM 3a/1auu;

YMEHHUS  MPEJCTaBIATh  MOJYYEHHbIE  pe3yjbTaThl  MO3HABATEIbHON
NESTENbHOCTA B YCTHBIX W THCBMEHHBIX TEKCTax; JeJaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUSI XMMHUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1ab0paTOpHOM PabOTHI 1O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHMKAMU B COBMECTHOU
NO3HABATEJIbHOM W MCCIEAOBATENIbCKOW  JESATENBbHOCTH  IPU  PELICHUH
BO3HUKAIONIMX MpPOOJIEeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uiuil (o0cyxneHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIIUSA
COBMECTHBIX JCHCTBHI, ONpEIEICHUE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM paboTHI U APYTHE).

PeryisiTuBHbIC YHHBepCaJbHbIEe Y4eOHbIE AeCTBHSA:

YMEHUE CaMOCTOSITENILHO OMNPEAENATh LENU JESITEIbHOCTH, IUIAaHUPOBATH,
OCYILECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI PEIICHUST YUeOHBIX U
II0O3HABATEIBHBIX 3aJa4, CaMOCTOSITEIbBHO COCTaBIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA  QITOPUTM JECUCTBUM NIPU BBINOJHEHUHM 33aJaHUA C y4ETOM
MOJTyYEHUs] HOBBIX 3HAHUU 00 HM3ydaeMbIX OOBEKTaxX — BEIIECTBAX U PEaKIUSX,
OLICHMBAaTh COOTBETCTBUE ITOJYYEHHOIO pe3ysbTaTa 3asBICHHOW LEJH, YMEHHE
MCITI0JIB30BaTh Y aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaraéMbl€ B yCIIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 00A3aTEIBHOIO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOW (enepanbHON pabouell mporpamMMmon,
BBIICJIAIOT: OCBOEHHBIE O0YYAarOIIMMUCS HAY4YHbIEC 3HAHUS, YMEHUS U CIIOCOOBI



NedcTBUM, crneuudpuyeckue s TOpeAMETHOM o0macTu  «XUMHS», BHJIbBI
NESITEIIbHOCTA 110  MOJYYEHHUIO HOBOTO  3HAHMUA, €ro  HMHTEPIPETALNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry o0ydenus B 9 ki1acce npeMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PpACKpBIBATHh CMBIC OCHOBHBIX XHMHUYECKHUX TOHATUA: XUMHYECKHI
BJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTWOH, aHWOH, IIPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJICHUSI, XUMUYECKasi PeaKius, XUMU4YecKasi CBs3b, TEIIOBON 3P deKT
peakiuu,  MOJib, MOJISIPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIUTUYECKAsA JAUCCOLMALIUSA, PEAKUUH HOHHOTO
oOMeHa, KaTalau3aTtop, XMMUYECKOe paBHOBECHE, OOpaTUMBbIE U

HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIIHLHBIE PpEAKIUU,
OKHCITUTEb,  BOCCTAHOBUTENb, OKHCJIEHHE H  BOCCTAHOBJICHUE,
ajutotTponusi, aMm()OTEpHOCTh, XUMHUYECKasl CBS3b (KOBAJICHTHAs, WOHHAs,
MeTaJUTM4ecKasi), KpUCTaJUIMYecKasi pemeTka, KOppo3us METalIoB,
CIUIaBbl, CKOPOCTh XHUMHYECKOM pEaKIUH, TMPEICIbHO JTOMyCTHMas
koHueHTpauus [I/IK BemecTsa;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKUX TOHATHUH H
OPUMEHATH 3TH MOHSITHS IIPU OMMCAHUU BEIIECTB U UX MPEBPALLICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY [UIsl COCTaBJICHHS (HopmMyl
BEILECTB U YPAaBHEHNUI XUMHYECKUX PEAKIIUIA;

e OMpENEIATh BAJICHTHOCTh U CTEIEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B
COCMHEHUAX pA3JIMYHOTO COCTaBa, MPUHAIJIEHKHOCTh BEHIECTB K
ONpeNIeIEHHOMY KJacCy CO€IMHEHUU To (opmynaMm, BUI XUMUYECKOUN
CBA3U (KOBAJIECHTHAs, WOHHAs, METAJUIMYECKAs)) B HEOPraHUYECKHUX
COCIMHEHHUSX, 3apsijl UOHA MO XUMUYECKOU (opmyre, XapakTep Cpeabl B
BOJHBIX PAacTBOPaxX HEOPraHMYECKUX COCAMHEHUM, TUIl KPUCTAJUIMYECKOU
PEIETKH KOHKPETHOT'O BELIECTBA;

e packpeiBaTh cMbica Ilepuomnueckoro 3akonHa JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAHHWE: OIUCHIBATH W XapaKTepHU30BaTh
Tabmmunyto ¢opmy I[leproanueckoil cUCTEMbl XUMHUYECKHUX SJIEMEHTOB:
paznuyath MOHATHS «rjaBHas mnoarpynna (A-rpynma)» U «1moOodHas
noarpynna (b-rpynna)», manble u OoJblIME MNEPUOIBI, COOTHOCUTH
0003HaueHUsI, KOTOpPhIE WMEIOTCSI B TMEPUOJAMYECKONW Tabmwie, ¢
YUCJIOBBIMU  XapaKTEpUCTHUKAMH  CTPOEHUS  aTOMOB  XMMHUYECKHUX
AJEMEHTOB (cocTaB M 3apAn  sapa, oOIIee YHCIO D3JIEKTPOHOB U
pacrpeneseHue MuX MO0 JJIEKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B
npejenax MajiblX MNePUOJIOB U IJIaBHBIX MOATPYMIM C YUYETOM CTPOECHUS UX
aTOMOB;

e KJacCU(UIMPOBATh XMMHUYECKHUE AJIEMEHTHI, HEOPTaHUYECKHUE BELIECTBA,



XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBY YYACTBYIOIIUX B pEaKIUU
BEIIECTB, MO TEMIOBOMY 3(PEeKTy, M0 U3MEHEHUIO CTETCHEH OKUCICHUS
XUMHUYECKHX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOLME U CHEU(DUUECKUE XUMHUYECKUE
CBOMCTBa TIPOCTHIX M CJOXHBIX BEIIECTB, MOJATBEpPXKJas OIKCaHUE
npuMepaMu MOJICKYJISIPHBIX W HOHHBIX YpaBHEHUU COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIUM;

COCTaBJISITb YPAaBHEHUS DJICKTPOJMTHYECKOW JTHUCCOLUMAIMU  KHUCIIOT,
LIEJI0YEHN U COJIEH, ITOIHBIE U COKPALEHHBIE YPABHEHUS PEaKLIMi HOHHOT'O

oOMEHa, ypaBHCHHMS pEaKIUH, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHETHYECKOW CBSI3U MEX/y BEIISCTBAMHM PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
TIOCPEJICTBOM COCTAaBJICHHUS 3JICKTPOHHOTO OajlaHCa ATHX PEAKITUH;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHUS XUMHUYCCKHUX TIPEBpAlICHUH B Pa3IUIHBIX
YCIIOBUSAX;

BBIUHCIISATh OTHOCUTCIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO — MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHYECKOrO 3JIEeMEHTa 10 (opmyse
COCIMHEHHS, MaCCOBYIO JIOJIIO BEIECTBA B pacTBOpE, NMPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMUYECKON PEaKInu;

coOMoaTh  TpaBUjia  TOJB30BAaHUA  XMMHYECKOW  TOCYAOU u
nabopaTopHbIM O0OPYIOBAaHMEM, a TaKXe IpaBuja oOOpalieHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHMSAMU TIO BBITIOJHEHUIO
7a00paTOPHBIX XHMHYECKHX ONBITOB IO TIOJYYCHHIO U COOMpPAHUIO
ra3000pa3HbIX BEIICCTB (aMMHaKa M YIIECKUCIIOrO ra3a);

IPOBOJIUTh ~ pEaKIMW, TMOATBEPKAAIONINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOpHUI-, OpOMU/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIukar-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS W WOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpax HEOPraHUYECKUX BEIICCTB;

MPUMEHSATh OCHOBHBIE OIEpaIli¥ MBICITUTEIBHON NEATeIbHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3aIlii0, BBISBICHUE
MPUYHHHO-CIICICTBEHHBIX CBS3€Hd — JIi M3YyYCHHS CBOMCTB BEIIECTB H
XUMUYECKUX PEaKIui, eCTECTBEHHO-HAyYHbIC METOJbI ITO3HAHUS —
HaOII0JIeHHe, WU3MEPEHHUE, MOJICIUPOBAHUE, DKCIICPUMEHT (peajbHBIM H
MBICJICHHBIN ).

4. TemaTu4eckoe MJIAHUPOBaAHHE

Pa3nea (Tema) KosmuectBo

yacoB




[ToBTOpeHue 1 0600IIeHNE CBECHHMIA IO KypCy 8 Kitacca. XUMHYECKHE 5
peakuuu

XUMHYECKUE PEaKIH B PACTBOPaAX 10
Hewmeranibl 1 ux coenMHEHUS 25
Mertaiuibl ¥ UX COEAMHEHUS 17
XuMHS ¥ OKpYy>Karomias cpeia 2
O0600611eHre 3HaHU IO XMMHHU 3a Kypc OCHOBHOM 1IKoJbl. [loaroroska 7
OCHOBHOMY TOCyAapCcTBeHHOMY dKk3ameny (OI'D)

Pe3epBHOE Bpems 2
Bcero no nporpamme: 68 u.




TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
KonrtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATUHSA
Xumuss — BakHas 00J1aCTh
11 €CTECTBO3HAHUSA U 5 0 5 bubnuorexa [JOK
' MIPAKTUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemectBa 1 xuMu4yeckue bu6mmoreka [IOK
12 15 1 0
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3nen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHNYeCKUX BelIeCTB
21 Bosznyx. Kucnopoa. [Tousitue 5 0 0 bu6mmoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837¢c
Bopopon.Ilonsarue o kuciorax bu6mmoreka [JOK
2.2 8 0 1
U COJSIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoanueckuii 3akoH u llepuoguyeckasi cucrema xummndeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHne aToMOB.
Xumuueckas ¢Bsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexka [JOK
XUMHUYECKUX d1emMeHToB [l. 1. https://m.edsoo.ru/7f41837c
Memnnene-esa. CTpoeHue atoma
Xumu4 b.

3.2 OKI/ICJ‘II/Ie":;'?:H((:)B-ﬂg 8 Bubnuorexa LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJIbHBIC PCAKITUN
bu6mmoreka [IOK
Hroro o paszeny 15 https://m.edsocl)_.I ru/7f41837c
PesepBHOE BpeMs 3 Bubnmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIJMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KoumyecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo M XMMHYecKHe peaKIuH
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX Pa3JiesioB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnorexa [JOK
' peaKmuii https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacCTBOpPaAX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HemeTanibl M MX coeJUHEHUSA
21 OO6m1ast XapakTEPUCTHKA XUMUYECKUX 4 0 1 bubmuorexka [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmmorexa [JOK
' PYHHBL %P https://m.edso00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKIX
2.3 :meﬁeHTml: VA-Ir) mbl. A30T, hocdop u ux 7 0 1 bubmorexa HOK
' DYIHEL- ’ P https://m.edso0.ru/7f41a636
COEJIMHEHUS
OO1as XxapakTepuCTUKa XUMHUYECKUX
24 BHCHI\-;GHTOE IVAl?r nbl. YTIIepoa u 8 1 2 bubmotera [JOK
' B PYHTIBL post https://m.edsoo.ru/7f41a636
KpEMHUH U UX COCTUHEHHS
Hroro no pazneny 25



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

Paznen 3. MeTa/iIbl H HX COCINHCHU A

. bubnuorexa [JOK
3.1 Obmme CBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime Metamisl 1 UX COEIUHEHNS 16 https://m.edsoo0.ru/7f41a636
Hroro mo pazmeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 B CTBa U MaTEPHAJILI B )KU3HU YeJIOBEKa 3 bubnmorera [TOK
' ete p . https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
PeseDBHOE BheMs 3 bu6moreka [IOK
pBH p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

IHHOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHusl odpa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 0 0 bubmmoreka [IOK
genmoBeka. Terna u BemecTsa 03.09.2024 | https://m.edsoo.ru/ff0d210c
9 IlonsTue o MeTo1ax MO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMHUN 05.09.2024 |  https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboThl B 1a6OPaTOpUU U MPUEMBI 1 0 1 bubnuorexa [JOK
oOpailieHus ¢ 1abopaTOpHBIM 10.09.2024 | https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa 1 cMech. CriocoObl 1 0 0 bubnuorexa [JOK
paszeneHus cMece 12.09.2024 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 0 1 bubmorexa HOK
8 . PuMEp 17.09.2024 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBApPEHHOU COJIH )»
bubmuoreka [JOK
6 A 1 0 0
TOMBI H MOJICIyIH 19.09.2024 | https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 0 0 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX DIIEMEHTOB 24.09.2024 | https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 I1 1 0 0
POCIRI® | GHOMHRIC BOICUTRA 26.09.2024 | https://m.edsoo.ru/ff0d2a6c
bu6nmoreka [JOK
9 A - 1 0 0
TOMHOMOIICKYILIpHOS yHemHe 01.10.2024 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X .B
mmiiecka gopuyna. Basentrocts 03.10.2024 | https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKUX JJICMCHTOB
11 OTtHocuTenbHAst aTOMHas Macca. bubnuorexa [JOK
OTtHOCHUTEIBHAS MOJICKYIIIPHAs Macca 15.10.2024 | https://m.edsoo.ru/ffod323c
12 MaccoBas J10J11 XUMHUYECKOTO bubmmoreka [IOK
JJIEMEHTA B COCTUHEHUH 17.10.2024 | https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. bubmmoreka [{OK
Mounspuas macca 17.10.2024 | https://m.edsoo.ru/ff0d5230
14 dOusznvecKnue 1 XUMHUISCKUE SBICHUSI. bu6mmoreka [IOK
XuMHUYecKasi peakius 22.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHsI MPOTEKAHUS bubnnorexa [JOK
XUMUYECKUX PEaKITUi 24.10.2024 | https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUsI MacChl BELIECTB. bubnuorexa [JOK
16
XVUMHYECKUE YPABHCHHS 24.10.2024 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHCHUSIM XHMHUYCCKUX bubmmorexa [JOK
t N P 29.10.2024 | https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMUIeCKux peakiuit
18 (coenuHeHws, pa3aoKeHHUs bubmotera [JOK
’ ’ 31.10.2024 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIuKIoneauct. O6o0meHne n bubmmorexa [JOK
H AHCT. H;I 05.11.2024 |  https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsl 3HAaHUH
20 KonTponeHas padora Nel o teme bubnuoreka [IOK
«BeriecTBa U XUMHUYECKUE PEAKITHI 07.11.2024 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK
Bo3yxa. Kucnopon — anemenr u 12.11.2024 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckre 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmmorexa LOK
poza (peaiit ’ 14.11.2024 |  https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 okcuaax
C §
23| maGoparopn n npowsmGHHoCTH buGmorexa LIOK
patop p ) 19.11.2024 | https://m.edsoo.ru/ff0d497a
[TIpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
peaxkuuu, NOHSITHE O bubnuorexa [JOK
24
TEPMOXUMHUYECKOM YPaBHEHHH, K30~ U 21.11.2024 |  https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYCSCKUX PEAKITHIX
T .
25 | Sapromenms sonrms enoeat o BuGmorexa LIOK
p Ayxd, 26.11.2024 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktrueckas padota Ne 3 mo Teme
26 «[TonmyyeHnne u codupanue KUCIOPOaa bubmorera [JOK
yi . P poaa, 28.11.2024 | https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpocToe bubnuoreka [JOK
BemecTBo. HaxoxeHue B mpupoze 03.12.2024 | https://m.edsoo.ru/ff0d4dd0
28 du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuoreka [JOK
BoJiopoJia. [IpuMeneHue Bogopoia 05.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 ITousiTre 0 KUCIIOTaX U COJISAX bubmotera [JOK
10.12.2024 | https://m.edsoo.ru/ff0d50d2
30 CriocoOblI mostyueHust BOAOPOIa B bubnunoreka [JOK
nabopaTtopuu 12.12.2024 | https://m.edsoo.ru/ff0d4ddo
II o Ne 4
1| lonyuese n cotmpase soropo uGnorexa LIOK
i p AOPOAa, 19.12.2023 | https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC CTO CBOMCTB»
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MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraipo 24.12.2024 |  https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOIMYeCTBa
33 BEII[ECTBA ra3a II0 €ro M3BECTHOM bubmorexa [TOK
. Y 26.12.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmiorexa HOK
P . P . 29.12.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHNI Ta30B
35 du3znvecKkrue U XMMHUYECKHE CBOMCTBA bubmmoreka [IOK
BOJIBI 13.01.2025 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubnmuorexa [JOK
WHIKATOpaxX 15.01.2025 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTeis. HacklmeHHbIE
37 u HIe[:HaCLHieHHHIe) aCTBOPBGI a bubnmorexa LOK
p PHL- 20.01.2025 | https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIECTBA B PaCTBOPE
[IpakTrueckas padota Ne 5 mo teme
38 «IIpurotoBneHue pacTBOPOB ¢ bubnuoreka [JOK
OTIpeICIEHHON MacCOBOM JI0JICH 22.01.2025 | https://m.edsoo.ru/ffOd5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas padora No2 o teme bubnnorexa [JOK
«Kucmopon. Bogopo. Boma» 23.01.2025 | https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCcTaB, KiaccudUKaius, bu6mmoreka [JOK
HOMEHKJIaTypa 27.01.2025 | https://m.edsoo.ru/ff0d664e
Ilonyyenne u XuMHuUeckue CBOMCTBA
41 KI/ICJ'I}:{THLIX OCHOBHBIX U aM(OTEPHBIX bubmiorexa LOK
’ p 29.01.2025 | https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaH#us: cOCTaB, KIaccuuKaims, bubnmnoreka [JOK
HOMEHKJIaTypa 30.01.2025 | https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMUI 06.02.2025 | https://m.edsoo.ru/ff0d67ca
KucnoTsl: coctas, kitaccupukanus, bubnuorexa [JOK
44
HOMEHKJIaTypa 07.02.2025 |  https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCIIOT 11.02.2025 | https://m.edsoo.ru/ff0dfee2
C : s
16| onocoin mampemn o BuGmwotexa [OK
N yi ’ 13.02.2025 | https://m.edso00.ru/00ad9474
CBOICTBA
[IpakTueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bubnmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX 19.02.2025 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN)
48 I'eneTnueckas cBsI3b MEXKy KilacCaMu bubnuorexa [JOK
HEOPraHMYECKUX COCTUHECHHI 20.02.2025 | https://m.edsoo.ru/00ad9a50
49 O06o0meHe U CHCTEMAaTH3aITHS bubnmuorexa [JOK
3HAHUI 27.02.2025 | https://m.edsoo.ru/00ad9cb?2
K o6ota Ne3
50| "Ocommie xtacon neoprammccKi BuGaworera LOK
o P 27.02.2025 | https://m.edsoo.ru/00ad9ela
COEIUHEHUI
[TepBbie TOMBITKY KIacCHU(PUKAIITI
51 XUMHYECKUX 2I1eMEHTOB. IloHsTHE O bubmorexa [IOK
' 05.03.2025 | https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX AIEMEHTOB
Ilepnoanueckuil 3aK0H U
52 HepHoﬂquCKas[ CHUCTEMA XUMHYECKUX bubmnorexa [IOK
PHOA 05.03.2025 | https://m.edsoo.ru/00ada52c
anemenToB /. 1. MenneneeBa
53 Ilepuonasl, rpymoIel, IOAPYIIIEL Bubmiorexa LIOK
PHOJBL, TPYHIIHL, TOATPYT 12.03.2025 | https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
snep. M3otonsl 12.03.2025 | https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
55 aToOMOB 251eMeHTOB [lepuoauueckoi bubnmorexa LOK
p 19.03.2025 | https://m.edsoo.ru/00adaébc
cucremsl [. 1. MenneneeBa
XapakTepucTuKa XUMUIECKOTO
3JIEMEHTA 10 ero IMOJIOKEHUIO B bubmmoreka [IOK
56 .
[epnomnyeckoit cucteme /1. 1. 19.03.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepronanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKHU U nipakTuku. J[. W. bubnuorexa [JOK
MenieneeB — y4€HBIH, MeIaror u 26.03.2025 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPUIIATETHLHOCTh AaTOMOB bubnuorexa [JOK
XUMHUYECKHUX JIEMEHTOB 26.03.2025 | https://m.edsoo.ru/00adaab8
59 HNoHnHast xumudeckas CBs3b bubmmorexa [TOK
09.04.2025 | https://m.edsoo.ru/00adac34
60 KoBanentHas noJyisipHasi XuMu4eckast bubnuoreka [JOK
CBSI3b 09.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBanentHas HenonsipHasi XuMuyecKkas bubnnorexa [JOK
CBSI3b 16.04.2025 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIIEHUS bubmmorexa [JOK
16.04.2025 | https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubmuoreka [JOK
peakuuu 23.04.2025 |  https://m.eds00.ru/00adb076
64 OKucauTenn U BOCCTAaHOBUTEIU bubmorexa HOK
23.04.2025 | https://m.edso0.ru/00adb076
65 KonTtponpeHas padota Ne4 o teme bubnuorexa [IOK
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«Ctpoenne aroMa. XUMHYECKas 30.04.2025 |  https://m.edsoo.ru/00adb486
CBSI3b)»
66 PezepBubiit ypok. O0o0IICHNE 1 1 0 0 bubmmorexa [IOK
CUCTeMAaTH3AIIVsI SHAHUIA 30.04.2025 |  https://m.edsoo.ru/00adb33c
67 PezepBHbiit ypok. O0o0IICHNE T 1 0 0 bubmmorexa [IOK
CUCTEMAaTH3AIVsI SHAHHUIA 14.05.2025 | https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6001IEHNE U 1 0 0 bubnuorexa [JOK
CUCTEMAaTH3AIIVsI SHAHHUIA 23.05.2025 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
I[MPOI'PAMME
9 KJIACC
Kouan4yecTBo yacos JJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kontpoasubie | IlpakTnueckue
n/n Bcero U3y4YeHH s o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
[Tepuoanueckuii 3aKoH.

1 [Tepuoanueckas cucrema 1 0 0 05.09.2024 bu6mmoreka [JOK
XUMHUYECKUX deMeHToB [1. 1. https://m.edsoo.ru/00adb59e
Menneneesa

, 3aK(3HOMepHOCTI/I B U3MEHEHUU . ) ) 15092004 BuGmmorexa LOK
cBoneTs XI/{MI/I‘I@CKI/IX SJCMCHTOR T https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccugukanus u HOMeHKIIaTypa 1 0 0 19.09.2024 bubnuoreka [IOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl xuMuueckoi CB}I?I/I U THIIBI 1 0 0 96.09.2024 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
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KonTtponesHas padora Nel o teme
«[ToBTOpeHue u yrnyonenue 3HaHUH

5 03.10.2024
OCHOBHBIX Pa3JIeNIoB Kypca 8
KJ1acca
5 Knaccmubmcaum[ XUMHUYECKUX 17.10.2024 bubnuorexa [JOK
pEeaKUuii MO pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMHUYECKON
7 eaxiu. IloHsITHE O TOMOT€HHBIX U 25.10.2024 bubnmorexa LOK
P ' o https://m.edso0.ru/00adbe9a
TeTePOTEHHBIX PEaAKIIHSIX
IlousaTue 0 XUMHUYIECKOM
paBHOBecuH. DaKTOPHI, BIUSIONINE
8 Ha CKOPOCTh XUMUYECKOW pPEeaKINH 01.11.2024 bubmorexa HOK
o https://m.edso0.ru/00adc28¢
Y TIOJIOKEHNE XUMHUYECKOTO
paBHOBECHs
9 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 08.11.2024 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Te e €CKoi
10 ngf: HI/IB; ;;pggﬁ;: I;Ofna6ble 15112024 | Duomorexa HOK
AHCCOHHATIIIL o https://m.eds00.ru/00adcd68
AIEKTPOJIUTHI
bubmuoreka [JOK
11 14 7 22.11.2024
OHHBIE YPABHCHIA peakii https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KHCIIOT U
12 OCHOBAHUH B CBETE npi:HCTaBneHHH 99.11.2024 bubmuoreka [JOK
00 PIEKTPOJINTHYECKOH https://m.edsoo.ru/00add5d8
JIMICCOLIMAITUU
XUMHUYECKUE CBOMCTBA COJIEH B Bu6 OK
13 CBETE MpeJCcTaBlIeHUi 00 12.12.2024 nbnnoteka 11

BHeKTpOHHTquCKOﬁ JUCComruanmmn

https://m.edsoo.ru/00add8b2
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bubmuoreka [JOK

14 I1 i 18.12.2024
OFUITHE O THAPOIIZE Ol 8 0 https://m.edsoo.ru/00add9d4
O06001IeHNe U CUCTEMATHU3AIIHS bu6mmoreka [IOK
1 25.10.2024
> 3HaHUHU 510.20 https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1. Eub 10K
nOIMOTEKA
16 «Pemmenune sxciepuMeHTaIbHbBIX 25.10.2024 https://m.edsoo.ru/00addbfa
3a1a9»
KonTtponsnas padora Ne2 o teme
17 «QNEeKTpOoIUTHYECKast 08.11.2024 bubnuorexa [JOK
mcconuanus. XuMruIecKiue https://m.edsoo.ru/00addecO
peaKIuu B pPacTBOpax»
006 .
18 xﬁi;ipﬁf f;icciﬁza}fﬁoﬁ Be 08.11.2024  DuOmoreka LOK
puMep o https://m.edso0.ru/00addfe2
XJopa
X .C
19 x;njﬁz:;)f;: ZIBIOI/I:TJ:;H?I;:); Hc:;;: 15.11.2024 =~ Dubmioreka LOK
> O ’ o https://m.edso0.ru/00ade104
MIPUMEHEHHE
[Ipaktrueckas padota Ne 2 mo teme Bu6 1OK
nOIMOTEKA
20 I1 i 15.11.2024
« onyqupI“e COHfI HOM KHETOTRL https://m.edsoo.ru/00ade348
n3yueHHe e€ CBOWCTBY
Beruunciienus o ypaBHEHHSIM Eufs 1IOK
nOIMOTEKA
21 i 22.11.2024
XUMITACCIGX, pearititd, et ol https://m.edsoo.ru/00ade488
W3 PEarcHTOB JIaH B N30BITKE
29 OO11ast XapaKTepUCTHKA HJIEMEHTOB 99 11.2024 bubnuoreka [IOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AJIOTpOITHBIE MOTU(DUKAIIIH CEPHI.
23 Haxo:ieHue coph 1 &8 29.11.2024 | Duomiorexa [IOK

COEIMHEHUH B IPUPOJE.

https://m.edsoo.ru/00ade64a
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XHUMHUYECKUE CBOMCTBA CEPBI

CepoBoa0po1, CTpOEHHUE,

bu6mmoreka [IOK
24 29.11.2024
(1)1/1331 HCCIHE 1 XHMpHeeiie https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunpl cepol. CepHas KUCIOTA,
25 @HSH‘?@CKI/II; u XI/II\I/[)I/I‘-IGCKI/IG 06.12.2024 brbmmorexa [OK
. o https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE MPOMBIIIJIEHHOTO criocoba
26 MTOJTy4EHUS CEPHOM KUCIIOTBHI. 06.12.2024 bubnnorexa [JOK
XHWMHYECKOE 3arpsI3HEHNE https://m.edsoo.ru/00adec8a
OKpYKarollen cpeibl
COEIMHEHUSIMU CEPBI
97 Brrurcienue MaccoBoit A0 13.12.2024 bubnuorexa [JOK
BBIXOJIa TPOTYKTA PEAKIIUH https://m.edsoo.ru/00adec8a
OO011ast XapakTepUCTUKA AIIEMEHTOB
VA-rpynnel. A3o0T, Eu6 1IOK
nonMoTexa
28 13.12.2024
PACTPOCTPAHELIHNE B IPUPOAE, https://m.edsoo.ru/00adeea6
(buznyecKkrue u XuMHUYECKUE
CBOMCTBa
AmMuak, ero puznueckue u Eu6 110K
noIMoTeKa
29 i 20.12.2024
XUMITACCIIE CROMCTRA, noiyseme https://m.edsoo.ru/00adf004
U IpUMEHEHHE
IIpakTtnyeckas padora Ne 3 o Teme Eu6 [IOK
nonIMoTeKa
30 11 20.12.2024
« OJ'IyLIfHI/Ie AMMAKa, MyHerHe https://m.edsoo.ru/00adf180
€ro CBOWCTBY»
31 A3oTHas KucjoTa, e€ pusndeckue u 97 12.2024 bu6nmoreka [JOK

XHMHUYECKHE CBOMCTBA

https://m.edso0.ru/00adf306



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

Hcnonb30BaHne HUTPATOB U COJIEN
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

. bubnuorexa [JOK
2 . X 27.12.2024
3 yRobperuii HMH%CKOGU 0 https://m.edsoo.ru/00adf518
3arps3HEeHUE OKPYKAFOIICH CPEJIbI
COEIMHEHUSIMU a30Ta
®dochop. Okc ocopa (V
33 ¢)0c§o pHaSIKKI/I;IfJ'I((i))Ta q)(l)PII)SI/I(‘Iez)II;II/IC u 10.01.2025 brbmmorexa [OK
P . o https://m.eds00.ru/00adf68a
XHUMHYECKHE CBOMCTBA, TOJTydeHUE
Ucnonb3oBanue pocdaTtos B
34 Ka4yecTBe MI/IHepaJ'II)HI)IXUYJIO6peHI/II/I. 10.01.2025 bubnuorexa [JOK
3arpsi3HEHUE TPUPOJTHON CpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu
Vrnepon, pacipocTpaHeHHE B
35 npu 2 : E)mnrt){ecxsle u 17.01.2025 | Promorexa HOK
PHPOJIE, _ R https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcunpl yriaeposa, ux Gu3ndecKue
1 XMMHYECKHE CBOMCTBA. Eu6 1OK
nOINOTEKA
36 2 0 17.01.2025
KOJIOTHHCCIHE TPODIIEMHL, https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YIJIepoja
(V)
37 VronpHas KUCIOTa U €€ COIU 24.01.2025 bubmorexa LOK
https://m.edso00.ru/00ae006¢c
[IpakTnueckas pabota Ne 4 o Teme
38 [TonydeHune yraekucioro rasa. 24.01.2025 bubnuoreka [IOK
KauectBenHnas peakuus Ha https://m.edso0.ru/00ae027¢e
KapOoHaT-uoH"
[TepBoHauanbHBIE MOHATHUS 00 Bu6 OK
39 OpPraHMYECKUX BEIIECTBAX KaK O 31.01.2025 nbmorexa L

COCAMHCHUAX yriiepoda

https://m.edsoo.ru/00ae054e
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bubmuoreka [JOK

40 K i 31.01.2025
DEMEHIL 1 EH0 COCAMHEHI https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5.

a1 Pewrenne aKcnepHMeHTiumme 07.02.2025 bubnuorexa [JOK
3a7a4 no teme «BaxHeimue https://m.edsoo.ru/00ae0bf2
HEMETAJUIbI U UX COSTUHEHU S
KontponsHas padota Ne3 no teme i OK

42 «Baxueime HeMeTaubl U UX 07.02.2025 nommoreka L{

https://m.edsoo.ru/00ae0el8
COCTMHECHUS
OO01as xapakTepucTUKa
XHUMHYCCKUX JIEMEHTOB —

43 MeTaJuioB. MeTtaiuinueckas CBsI3b U 14.02.2025 bubnuorexa [JOK
METaJUIMYECKasl KPUCTAJUIMYECKAst https://m.edsoo.ru/00ae103e
pemérka. @U3nyecKre CBOMCTBA
METaJlJIOB
XHUMHUYECKUE CBONCTBA METAJIOB. Bu6 1OK

nonMoTexa

44 C) i 14.02.2025

HeKTpoxmequKHH P https://m.edso0.ru/00ae1156
HaMpsHDKEHUH METaIlJIOB
OO6mme crnocoObl MOTyICHUS
MetaiuioB. CriiaBbl. Berunciienus Bu6 1OK
noIMoTeKa

45 10 ypaBj—IeHI/I}IM XUMHYECKHUX 21.02.2025 htts://m.eds00.ru/00ae1156
peaxiui, eciiu OJJUH U3 PeareHToB
COJICP’KUT IPUMECH

bu6mmoreka [JOK
46 IT 21.02.2025
OFZITHE O KOPPOIHH METAILIOR https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

47 28.02.2025
[lenotribte MeTanIbI https://m.edsoo.ru/00ael4b2

48 Oxcupl ¥ THIPOKCH]IBI HATPUSL U 98.02.2025 bubnuorexa [IOK

Kajausa

https://m.edsoo.ru/00ael4b?2



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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

Ilenouyno3eMeabHbBIC METAJIbI —

bubmuoreka [JOK

49
KaJIbLIUH U Maruui 06.03.20245 | https://m.edsoo.ru/00ael15e8
N bubnuorexa [JOK
50 Baxxueiime coe qUHEHUS KaJIbIIHAS 06.03.2025 httos://m.edso.ru/00ae15e8
51 O606HUIGHI/I€ M CUCTEMaTH3aIIMs 13.03.2025
3HAHUN
52 JKEcTKOCTh BOJBI M CITIOCOOBI €& 13.03.2025 bubmmoreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTiueckas pabora Ne 6 o Teme Bu6 10K
53 "KE s 20.03.2025 | Dromorerd
eCTKOCTB,,BOHH 1 METOART ee https://m.edsoo.ru/00aelae8
yCTpaHCHUS
. bubnuorexa [JOK
4 20.03.202
> AJIOMHHHH 0.03.2025 https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U 97.03.2025 bubnuorexa [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso 27.03.2025 https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUABI U COTTU 10.02.2025 bu6mmoreka [JOK
xenesa (I11) u xxenesa (II) https://m.edsoo.ru/00ae35e6
58 O606H}eHPIe A CUCTEMAaTU3ALIU 10.02.2025
3HAHUNI
[IpakTuueckas paborta Ne 7.
59 Pemenne SKCHepI/IMeHTf.JIBHBIX 17.02.2025 bubnunoreka [JOK
3aj7a4 1o Teme «BaxkHeimue https://m.edso0.ru/00ae3de8
METAJIIbI U KX COETUMHEHMS
Brrurcnenus o ypaBHEHUSIM
60 XUMUYECKUX PEAKIUH, €CIU OJIUH 10.03.2025 Bubmiorexa IIOK

U3 pCarcHToOB J1aH B HU30BITKE UIIH

https://m.edsoo.ru/00ael1750



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
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

COJIEP’KUT IpUMecH. Brruncienus
MAacCOBOM JI0JIM BBIXO/A IIPOJIYKTa

peakiuu
O06o01IeHre U CHCTeMAaTH3aIus
61 . 1 18.03.2025
3HAHHI
KonTponsnas padora Ne4 o teme
62 «BakHeWIe MeTauTbl B KX 1 24.03.2025
COCTMHECHUS
63 BemectBa u NiaTepHanm B 1 10.04.2025 bubnnorexa [JOK
MOBCEIHEBHOM KU3HU YeIOBEKa https://m.edsoo.ru/00ae3f50
64 XI/IMI/ILIGCKOGU3an$ISHeHI/Ie 1 17.04.2025 bubnnorexa [JOK
OKpYKarollen cpeibl https://m.edsoo.ru/00ae4270
65 Posib xuMuu B perienun 1 99 04.2025 bubnuorexa [JOK
9KOJIOTUYECKHUX TTPOoOIemM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O606£Il€HI/I€ u 1 09.05.2025 bubnuorexa [JOK
cUcTeEMAaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHBIit ypoK. O606£Il€HI/IC u 1 16.05.2025 bubmuorexka [JOK
cUcTeEMAaTH3alus 3HAaHUH https://m.edsoo.ru/00adb33c
68 PesepBHBIit ypoK. O6o6iueHI/Ie u 1 93.05.2025 bubnuoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIUIAA YYEHUKA

* Xumus, 8 knacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnaakos C.A.,
AxumonepHoe obuiectBo «M3narenbctBo «IIpocBemienue»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB WU.I"., Cnankos C.A.,
AxumonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

tabsuupl: [leproanyeckas cucremMa XuMuueckux anemMenton [1. U.
MenpeneeBa, TabauIa paCTBOPUMOCTH, SJIEKTPOXUMHUECKHUH sl HANIPSHKEHUS

MECTAaJIJIOB

METOJINYECKHUE MATEPHUAJIBI J1JISd YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/XuMusi-6a30Bblii-ypOBEHb. -
Peanuzanus-tpedoBannii-dOI"OC-0cHOBHOT0-00111eT0-00pa30BaHMs. -

Mertoandeckoe-mmocooue-mist-yanrens.pdf

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/
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