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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabHON MPOrpaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsDY
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo XxuMuu Oa€T MNPEICTABIECHUE O LEJSAX, OOLIEW CTpaTeruu
OoOy4eHMs, BOCHHTAHUS M Pa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIMBAET 00s13aTENbHOE MIPEAMETHOE COJIepKaHue,
pPEeIyCMaTpUBAET PpACIpEAEICHHE €ro MO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM IMPOTrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE WU
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM  MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUuMXxcsi, OMNpPEAeNSseT BO3MOXKHOCTA TMpeaMera s
peanu3aiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHUI K
pe3yibTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEJIbHOM JIEATEIbHOCTH OO0YyYarolerocs IO OCBOEHUIO
y4e0HOTO CoIepKaHUSI.

3HaHWE XUMHUHU CJIY>KUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEHW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPIUU U 00 DSBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopmMupoBaHUsl KyJIbTYphI JUYHOCTH, €€ 001Iel U QYHKIIMOHATILHON I'PAMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JIESITENIbHOCTH,
DKCIIEPUMEHTATILHBIX M HCCICJOBATEILCKUX YMEHUN, HEOOXOIMMBIX KaKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM €SI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsi1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YJarOITNXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJE, K UEJIOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
colepKaHUsl  y4eOHOro  MpeAamMeTa, KOTOPbIA  SABISIETCS  NEJAaroru4yecku
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPEeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHU M HEKOTOPBIX OTICIbHBIX 3HAYUMBIX TOHSTHN
OpraHUYECKON XUMUHU.

CrpykTypa coiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBaAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ m3ydeHuro. CoaepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MTOHITUN O XUMUYECKOMN
peakiuu. O0e 3T CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO0 TPHUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEACTABICHUN
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HUsI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUSI;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TmpelacTaBieHUd 00 AIEKTPOJUTHYECKOW JIMCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OJMIUPHUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBHO OT OJIHOTO
YpPOBHSI K JIPyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYyYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM IPUPObI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C MPHUBIICUCHUEM
3HAHUM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYyKalOMUil MUPH,
«buosorus. 5—7 xkiaccel» u «dusuka. 7 Kmacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKA M KaK OJHOIO W3 KOMIIOHEHTOB MHMPOBOM KYJIBTYDHI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUW — BaXHEUINX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JIOCTYIIHBIX 00O0OIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B



OpUOOLIEHUM K HAyYHbIM METOJaM I[IO3HAHWS TMpPU HW3YYEHUU BEUIECTB U
XUMHUYECKUX peakinii, B GOPMUPOBAHUU W PA3BUTHUH MMO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipn M3yyeHUU XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3HaYEHHE MPUOOPENH TaKHe 11U, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM SKU3HU;

— HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
OoOy4JaronmMxcss K CaMOCTOSATEIbHOM MO3HABATENLHON EATEIbHOCTH, HAyYHbIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE ISt
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHAIBHOM W €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SIBJICHUS
OKpY’KalOIllEr0o MHUpa, UCIHOJb3Ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XMUMHH, TPUMEHATh UX IMpPHU PEIICHUU NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW i1 BBIPAOOTKH 3KOJOTUYECKU
1eaecoo0pa3HoOro TMOBEICHUS B OBITY W TPYJAOBOM JACATEILHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

—pa3BUTHE MOTUBAIMU K OOYYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIO M
CaMOBOCIUTAaHUID Ha OCHOBE YCBOEGHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpO(UiIs U HAmpaBIEHHOCTH NajbHEHIIEro
oOyJeHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX I M3yUyEHUS XHMHUU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAax MO3HAHWS B XUMHH. UMCThIE BEIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI M MOJIEKYNbl. XHUMUYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKkOH TIOCTOSHCTBA cocTaBa BemiecTB. OTHOCUTENbHAss aToOMHas Macca.
OTHOCUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi 1ot XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonnuecTtBo BemectBa. Mosb. MonsipHast Mmacca. B3auMocBsi3b KoJu4ecTBa,
Macchl M 4YHClIa CTPYKTYPHBIX €IUHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHYECKHUX COCTUHEHUM.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKas peakius U e€ MpU3HaAKH.
3aKOH COXpaHEHHs MacChl BELIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOW IMOCY/0M, MpaBWIaMH paboThl B Jabopartopuu u
npuémMamMu oOpalleHus: ¢ J1abopaTopHbBIM 00OPYAOBAHUEM, U3YYEHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeNa C KHCIOTOM) sSIBICHHUH, HaOII0eHIE U
ONKCaHUE NPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuuil (pasiiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3joxKeHUe THAPOKCUAA
menu (I1) mpu HarpeBanum, B3auMOJIeHCTBHUE kele3a ¢ pactBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILIBI0 MarHuTa, (UIbTPOBAHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEICHIE OYUCTKH MOBAPCHHON
CONMM, HaONIOAEHHE W  OMNHCAHME  Pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/aHHE MOJEJeH MOJeKys
(IL1IapOCTEPKHEBBIX ).

BaxkuHeiilue npeacTaBuTe/ M HEOPraHNYEeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucrmopon — sneMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mpupoje, (u3Hueckue M XUMHUYECKUe
cBoiictBa (peakuuu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl



MOJIyYeHHUs] Kuciopoda B JabopaTopud W TPOMBIIUIEHHOCTUH. Kpyrosopor
KHciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIus KUCIopoaa.

TeroBolt »hdekT XUMHUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT UM mpoctoe BemecTtBo. HaxoxkaeHuwe Bomgopona B
npupoae, GU3NYECKUEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nosny4yeHust. Kucmorel u conu.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbBl. Boma kak pactBoputenb. PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPbI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10JI BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IIpUpoOZIE€ U B KU3HU 4YelOBeKa. KpyroBopor Boabl B IPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmueckux coenuHenuit. Oxcunpl. Knaccuduxarus
OKCHJIOB:  cosieoOpasyromue  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HeconeoOpasyomue. Homenknatypa okcunoB. ®dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMbIE
ocHoBaHud. HoMeHknatypa ocHoBaHuil. PU3MYECKHE U XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coneil. @U3NYECKUE U XUMHYECKHUE CBOWMCTBA COJICH.
[Tomydyenue conen.

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHUM.

Xumuueckuii IKcnepumenm:

KA4EeCTBEHHOE OINPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3AyXe, ITOIYyUYEHHUE,
coOupaHue, paclo3HaBaHWE W HU3YUYCHHE CBOWCTB KHCIIOPOJAA, HaOII0/IeHNE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHHUS W
NpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHWE C oO0pa3uaMu OKCHUIOB U
ONMKMCAHWE WX CBOWMCTB, MOJYy4YEHUE, COOMpaHHe, PACHO3HABAHME U HU3YUYCHHE
CBOMCTB BOJI0OpoJia (TOpeHue), B3auMojencTBUe Bojopoaa ¢ okcuaom meau (II)
(BO3MOYKHO HCIOJIb30BaHUE BHUAEOMATEpUAOB), HaOIIOEHNE 00pa3IOB BELIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOICHUCTBUE BOJBI C METAJLIAMU
(HaTpyeM ©  KaubllMeM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpUAIIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHUEe U3MEHEHHUSI OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IEIOYEH,
u3ydyeHue B3aumojieiictBus okxcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUMi HEUTPAIN3aLWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWMH, BBITECHEHHWE OJHOI0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTAJIbHBIX 33/ad IO TeMme «BakHellne Kiacchl HEOPraHWYECKHUX
COEIMHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoamueckast cucreMa XHUMHYECKHX
yaiemMenToB JI. M. MenpeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBAA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHbIE METaJUIbl,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBL.

Ileprognyeckuii 3axoH. Ilepuoanueckas cucreMa XMMHUYECKHUX JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas ¥ JUIMHHONEpUOAHAss  (HOpMBI
IIepronnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuonasr
u rpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YEK aToMOB MepBbIX 20 XUMHYECKHX 3JIEMEHTOB
[lepnommueckon cucremnl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM WM3MEHEHHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOWCTB 110 IPYIIaM U IIEpUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUA Hayku W mnpaktuku. [[. V. MennemeeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBsA3b. KoBalleHTHas (moJisipHasi M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX IEMEHTOB. IOHHAs CBA3b.

Crenenp  okucineHus.  OKHCINTEIbHO--BOCCTAHOBUTEIBHBIE — PEAaKLUU.
[Iponiecchl OkucIeHns U BOCCTaHOBIEHNs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJCWUCTBHE
IMAPOKCUIA LMHKA C pacTBOPAMM KHCIOT M IIEJIOYEH, IPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuzanuss MeXIpeaMETHBIX CBS3€M IIPUM HM3YyYEHHHM XMMHMM B 8§ Kiacce
OCYILECTBIISIETCSl UYEpe3 MCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO--HAayYHbIX
IOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIE MOHATHS: HAYYHbIN (aKT, TUIIOTE3a, TeOpus,
3aKOH, aHaJlu3, CHUHTE3, KilacCUPUKaIus, I[EPpUOJUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3MvecKre BEIMYUHBI, €IMHULIBI
WU3MEPEHHUsI, KOCMOC, IUIaHETHI, 3BE€3/1b!1, CoNHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpPANIbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XMMHYecKast peakuus

Ilepronnyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHYECKUX DJIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kalaus, KAIbIUA W HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B Ilepmommyeckon
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3H. THIBI KPUCTAIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanusa XuMuYeckux peakuuid Mo pa3auvyHbIM MpU3HAKaM (110 YHUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(QeKTy, IMo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKHE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [loHATHe 0 rOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON ~ PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKLIMI C  HMCIOJb30BaHUEM  METOJA
AIIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Karnonpl, aHMOHBI. MeXaHU3M AMCCOLMALMKM BEIIECTB C PA3JMYHBIMU BHJIAMU
XUMUYECKOH cBs3U. CTeneHp Auccouranui. CHUIbHBIE U CIA0bIE JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUs PEAKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peaknuil. CBOWCTBAa KHCIOT,
OCHOBAaHMII W coJlel B CBET€ TMPEACTaBICHUNA 00 DIEKTPOTUTHUECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaioB (rpadura M anmaza), CIOKHBIX BELIECTB
(xJopuaa HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakIH
OT BO3JIECUCTBHS Ppa3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIMPOBOJHOCTH
pacTBOpPOB BEIIECTB, MpoLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3MOXKHO  MCIIOJIb30BAaHME BHJIEO MaTEpUaloB), IPOBEACHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MpPU3HAKW  MPOTEKaHWs  peakuuid HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakuuu pas3ioKEeHUsI, COCIMHEHUs), PAaClO3HABAaHUE HEOPraHMYECKHX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKUUi Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

Hemertanibl U MX coeiMHEeHUS

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOMICTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aUMOJEHCTBUE C METalJlaM{, HEMeTaUlaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KucCIoTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMeEHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HaXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka smneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MUECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMH4eckue cBoiicTBa cepbl. CepoBoaopo, CTpoeHue, (u3nuecKue u
XUMUYECKHE cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3MUeckue W XUMHYECKHE CBOMCTBa (00mIME Kak
NpEeACTaBUTENsl Kjacca KHUCIOT W chneuuduyeckue). XUMHUYECKHE pPEaKIuH,
JeXallie B OCHOBE MPOMBIIUIEHHOTO CHOcO0a MOJMY4YEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CepHON KUCIOThI, KAYECTBEHHAsI pEeaKIUs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
dbusnyeckue U xumMuueckue cBoiictea. KpyroBopor azora B npupojie. AMMHUAK, €T
bu3nUecKue 1 XUMUYECKHUe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3NYECKUE U XUMUIECKUE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJNydeHHe, (QU3MYCCKUE U XHUMHYCCKUE
CBOMCTBa (00OmMe Kak TMPEJACTaBUTENS KJlacca KHUCIOT H  CHEIUPUUIECKHE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoopenuil. XuMu4ecKoe 3arpsi3HeHUE OKPYKaIollel cpe/ibl COeIMHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXKIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
ajuioTponHeie Mogudukanuu gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, pU3NIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHMS.  YTIEpPOJdA,  aJUIOTPOITHBIE
Moau(dUKALIUKM, paclpoCTpaHEHHWEe B NpUpojae, (U3NYECKUE U XUMHUYECKHUE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
buznueckue W XUMHUYECKHE CBOMICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJYYEHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbI, CBA3AHHBIE C OKCHUIIOM
yriaepoaa (IV), rumore3za riao0albHOTO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
noJiydeHue W mnpuMmeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHBIC MOHITUS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSIUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHJICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKUA YTIIEBOJAOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, HeDTb),
MPOJAYKTHI WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsaTre 0 OMONOTUYECKHN BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoaax — U ux
ponM B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYECKUX W
HEOPTaHWYECKUX COCITMHCHUU.

KpemHuuii, ero ¢usnueckne W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMeHeHue. CoenuHeHHs KpeMHHs B mpupoje. OOuiue mpejcTaBlieHus 00
okcune kpemausi (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHellne CTpouTeabHbIE MaTepHuasbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HCIOJIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuyeckuii IKChepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKITUN Ha XJIOPHUI-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TPOTEKAHMsI, ONBIThI, OTpa)Kalolue (QU3NYECKHUEe W XHUMHUYECKHE CBOMCTBa
raJIOrTeHOB M UX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMIICHHE C
oOpaslamu  ceppl ®W €€  COCOUHEHUAMH  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBAaHUS caxapa IO JACHUCTBHEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIeHHON CEPHOI KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdart-
MOH W HaOJIOJICHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa M HUX COCIAUHEHHH (BO3MOYKHO HCIOJb30BaHHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOIyUYeHUE,
coOupaHue, pacrno3HaBaHWE M M3YYCHHE CBOICTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HAKOB
UX IPOTEKAHHUsI, B3aMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢ywiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpaHUE, paclO3HABAHUE U M3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOoOHAT U
CUJIMKAT-UOHBl W HW3YYCHHE TMPU3HAKOB WX TMPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxHenme HeEMETAIUIbl U UX COCIUHEHUS.

MeTajibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosioxkeHuss B llepumogmueckor cucreme xumuueckux snemeHroB [, .
MeHnneneeBa u cTpoeHusi aTomMmoB. CTpoeHHE MeTauioB. MeTtajuindeckasi CBsi3b U
METAJJIMYECKas] ~ KpPUCTA/UIMUECKass  pPEIIETKa.  DJIEKTPOXUMUYECKUH  pAll
HanpspKeHU MeTaiioB. u3znueckue U XMMUUYECKHE CBOMCTBAa MeTayioB. OO0uue
crocoObl TosydeHusi MeTtauioB. [loHSTHE O KOppO3UM METAJIOB, OCHOBHBIE
CrocoOBl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounsie mMeTamel: noynoxkeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
anemeHToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAXOXJEHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUabsl 1



TUAPOKCUABl HATpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COEJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii HW  KaJblUW: IIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXJIeHHE B Ipupojie. Pru3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpuusa. Baxueimue coeauHeHHs Kaiblus (OKCUJ, THUIAPOKCHI, COJIN).
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmomMuHUN: TosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XMMHUYECKHE CBOICTBa amtoMuHUsA. AMGOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B llepuoanueckoi cucteMe XMMAYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWEe B npupoae. dusznueckue u
XUMUYECKUE CBOMCTBA kene3a. OKcH b, TuApoKcHabl U conu xxenesa (11) u xenesa
(III), ux cocTaB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpa3llaMu METAJIOB W CIUIABOB, HX (U3HUECKUMHU
CBOMCTBaMH, HM3YyYEHHE  PpE3YJbTaTOB KOPPO3UM  METALIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KaJblIU U HATpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCAa TOPEHUS Kelle3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHWE  BHUJAEOMATEPUAIOB), MPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajbllUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xeneza (III), meau (1I), HaOnrOAEHME M OMUCAHUE MPOLECCOB OKPALIMBAHMS
IJJAaMEHH MOHAaMU HATpus, Kalus W Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BaxkHeime
METaJUIbl U KX COCAUHEHUS.

XuMHS M OKPYXKAOLIAS cpeaa

BemectBa m Marepuanbl B ITOBCEIHEBHOW >KM3HM 4YeJOBEKa. be3omacHoe
WCITIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momorib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpyKarouleh cpenbl (MpefenbHas IomycThuMas
KOHIIeHTpalus Bemects, nainee — [1/IK). Ponb xuMun B pelieHHN 3K0JI0THYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3yueHHue oOpaslloB MaTepuUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmnuie ceasu



Peanuszanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHUM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX ECTEeCTBEHHO-HAYUYHBIX
MOHATUM, TAK W MOHATHU, SIBISIOIIMXCS CUCTEMHBIMH JJISI OTJIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOTO IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3 (DEKT, TEXHOIOTHS, MATEPHUAITHI.

@dusuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKU, (POTOIIEMEHT, BEUIECTBO, TeJO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, Ia3, PaCTBOP, PACTBOPUMOCTh, KPUCTAILINYECKAs
pemeTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, npixanwe, Ouocdepa, IKOCHCTEMA, MUHEPAIbHbBIE
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHBIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAeMbIE, TOILIUBO, BOJIHBIEC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTpaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs XUMHUU B €IUHCTBE Y4eOHOH H
BOCHUTATEJIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBEe TMpaBUJIaMH W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpOIlEccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINH 00YyUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaloOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMON TMO3WTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacIIMpEeHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpmoT4ecKOro BOCIMTAHUA:

LIEHHOCTHOI'0 OTHOILLIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAyYHOMY HACJEIUI0, MOHUMAHUS 3HAYECHHUS XUMUYECKOM HAayKHu B JKU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2)rpaskaIaHCKOro BOCIIUTAHUSA:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMaxX M MNPABWIAX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM MEATENbHOCTH TMpHU
BBITIOJIHEHUHM YYEOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBHIMOJHEHUH XUMHUYECKHUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HTOM Yy4eOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHHE W TIOCTYIIKM CBOMX TOBApUIIEH C TNO3UIMUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUI MOCTYIKOB;

3)IIEHHOCTH HAYYHOTI'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U COCTABJISIONIUE
OCHOBY JIJII TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOJIbI, B3aUMOCBS3SIX YEIIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENbHON, WH()DOPMAITMOHHOW W YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHOM paloThl C Y4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHHIO, TPOCKTHOM ©  HMCCIIEIOBATEIHCKON
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4)popmMupoBaHUA KYJIbTYPbI 310POBb:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO, YCTAHOBKH Ha 370pPOBBIM 00pa3 >KW3HU, OCO3HAHHE TOCICICTBUUA W
HETPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUS] TMpaBuid O€30MacHOCTH TpU  OOpalieHud C
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

S)Tpy10BOIro BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY U3Y4YEeHUIO ITpodeccil U Tpyaa pa3IuyHOTO poja,
YBaXKEHHUE K TPYAy M peE3yibTaTaM TPYIAOBON NEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHusl C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCcrHenHon npodeccuoHaaIbHON eITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6)3K0,10r14eCKOro BOCIIUTAHMS

HKOJIOTMYECKH 11€JIECO00pa3HOE OTHOIICHUE K MPUPOJE KaK HCTOUYHHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIEeCTBOBAHUSI, IOHUMaHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYEeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuiI 0€30MACHOTO MOBEICHUS MTPH padOTEe C BEIIECTBAMU, a TAKKE B CUTYAIIHSIX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJyd4aeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYpbl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH UX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOU MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocrtaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIICIAIOT 3HAYUMBIE JIsS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax U IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHUBHBIE, PETyJISATHUBHBIE), KOTOphIE OOecrneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe JIeiiCTBUS

Bba3oBble Jjornueckue JeicTBUA:

YMEHUSI MCMOJb30BATh MPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBAaTh CMBICI XMMHUYECKHX MMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aWMOCBSI3b C JIPYTUMHU TOHSTHSIMH), WCIIOIH30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX (P)AaKTOB M SBJICHU, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB U XMMHUYECKHX pPEaAKIUH,
yCTaHaBIMBATh MPUUMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHIYKTUBHBIC, ACIYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTaIpeMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEACTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMHu4eckas (opmylia W YypaBHEHUE
XUMUYECKON PEAKIIUU — MPHU PEIICHUN Y4eOHO-TTI03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITH U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN U3Yy4YaeMbIX O0BEKTOB — XUMHUYECKHUX BEIIECTB U XUMHUYECKUX PEaKIIU,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3HM U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUSX.

ba3oBble uccienoBaTelbcKme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadeCTBE OCHOBBI I (POPMUPOBAHUS THIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BBICKAa3bIBAEMbBIX CYXKICHU;

MPUOOPETEHUE ONbITa IO TUIAHUPOBAHWIO, OPTaHU3ANMH W TIPOBEICHUIO
YYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 PE3YNbTaT, (OPMYITUPOBATH 0000IICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIECIOBAHUS, COCTABIATh OTUET
O MpOJIeTITaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pPa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, TOTYIaEMYI0 U3 Pa3HbIX HCTOYHUKOB
(HaygHO-TIOMYJIApHAs ~JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHYECKH OIICHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHUIO;



YMEHHME MPUMEHATh PA3IMYHbIE METOJbI M 3aIllpOChl MPU IOUCKE U OTOOpE
UHPOpPMallMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIs BBIITOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, TPUOOPETEHNE OIBITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOIl aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3a7a4d HECIOKHBIMU CXEMaMH, JuarpamMmamy,
npyrumu popmamu rpauKu U UX KOMOWHAIUSIMU;

YMEHUE UCIIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
UCCIIEIOBATENCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUH MPOMBIILICHHOCTH,
CEJIBCKOTO XO3SIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CylmlecTBy  OOCyXJaeMoll  TeMmbl, (OpPMYyJIUPOBATh CBOM  MPENJIOKEHUS
OTHOCUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3aa4H;

YMEHUS  NPEICTABIATH  IOJYYEHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOMN
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3EHTALUIO
pE3yNbTATOB BBIMNOJHEHUS XMMHYECKOTO JKCIIEpUMEHTa (J1a0OpaTOPHOIO OIbITA,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JACSATENBHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NPOoOJeM Ha OCHOBE Yy4yé€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuuid (00cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBINIOJIHEHHOM pabOThI U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSITEJIbHO OMNPENENsATh LEIN JACSITeNbHOCTH, IUIAaHUPOBATb,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeILHOCTh, BBIOUpaTh Harbosnee 3pheKTuBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJIATh WIM KOPPEKTHPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 3aJaHAM C Y4YETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4YaeMbIX OOBEKTaX — BEILECTBAX M PEAKIMIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh Y aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33IaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX pPE3yNbTATOB IO OCBOCHHUIO 00s3aTEIBHOrO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOM ¢enepaibHOM paboyeil mnporpaMMoH,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



neucTBul, crnenuduueckue IS IpeAMeTHOM oOjacth  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  IOJYYEHHID HOBOIO  3HAHUS, €ro  MWHTEpPIpETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIlUsIX.

K xoHiy 00yuenus B 8 kiiacce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMCHUIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTAa, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKaIUs peakuui: peakuuu
COCOMHEHUSA, PEAKLIHMH PA3JIOKECHUS, PEAKUUU 3aMEIICHUS, PEAKINU
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA WM HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHas CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MAaccoBasl JOJI BEIIECTBA
(TpolieHTHAs! KOHIICHTPAIlUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSThH 3TU OHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJMKY JJIS COCTaBJICHHUS (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUIA;

e OIpENENSATh BAJIGHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIMHECHUSIX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbici [lepuoanueckoro 3akona JI. WM. Mennaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJAUYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHUsI MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTaipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHUMHYECKHUX OJJIEMEHTOB: pa3iaudaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Maneie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH O0O3HAYECHUS, KOTOpPhIE HMEIOTCS B
tabnune «llepuoauueckass cuctemMa Xumudeckux odjemeHToB [, U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOllee Yucio 3IeKTPOHOB
U pacrpeeieHre UX Mo 3JIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPIK/IAsi OMMCAHUE IPUMEPAMHU MOJIEKYJIIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO  MAacCChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MIPUMEHSTh OCHOBHBIE OIEPALMM MBICIUTENBHON AEATEIbHOCTA — aHAJU3
U CHHTE3, CpaBHEHHE, 0000IlIeHHEe, CHUCTEMAaTHU3allMIo, KiIacCu(UKaluio,
BBISIBJICHUE MPUUYUHHO--CJICJCTBEHHBIX CBS3EH — ISl U3YyUECHHUS] CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
NMO3HAHUA — HAONIOJCHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBATh  MpaBWjaM  MOJIb30BaHUS ~ XUMHYECKOW  MOCYyIOW |
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TaKXKe IMpaBWiaM OOpaIleHUS C
BCIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYEHUI0O U COOMPAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJA), TPUTOTOBIECHUIO
pPacTBOPOB C OMPEAECIEHHON MacCOBOM J0JIEM PaCTBOPEHHOTO BENIECTBA,
IJIAaHUPOBAaTh W MPOBOJAUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacIio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO UHAUKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K koHiy oOyueHus B 9 kiacce npeMeTHbIe pe3yIbTaTbl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHUYECKHMX NOHATHWA: XHWMHWYECKHM
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, AaHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] IUCCOLUMALMS, PEAKUUA HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMbIe U



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METAJIMYEeCKas), KpUCTAIMYECKass penieTka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOM peakluu, MpeaeabHO JOIMyCTUMast
koHueHtpanus [IJIK BemniecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCITOJIP30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHCHUN XMUMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsi3W (KOBaJICHTHAs, WOHHAs, MeETaUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKON (QopMylie, XapakTep Cpebl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cmbich Ilepumoamueckoro 3akona [[. M. MeHnneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAaHUE: OINKUCHIBATh U XapaKTepPHU30BaATh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymma)» U «modouyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEpUOAUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMUMHUYECKHUX
JMIEMEHTOB (COCTaB W 3apsija  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpeneiieHue WX TI0 DJEKTPOHHBIM CIIOSIM), OOBICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOCHUS UX
aTOMOB;

KJ1acCu(UIMPOBaTh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUUYECKUE peakiuu (10 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHEHUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTaBJISITh YPABHEHUSI DICKTPOJMTUYECKON JHUCCOIMALMM  KHUCJOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXKY BEIECTBAMH PA3INYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca ITUX PEeaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COEMHEHMSI, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKOU PEAKIIHH,

coOMIoaTh  TMpaBWa  MOJIb30BAHUA  XUMHUYECKOW  TOCYAOH |
7a00paTOpHBIM  OOOpYJIOBaHMEM, a TakKe IMpaBWIa OOpaIllEHUS C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIMM,  TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpOMUSI-,
MonMI-, KapOoHat-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MIPUMEHSATh OCHOBHBIC OTEPAIlMH MBICIUTEIBHOU MEATeIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3AIMI0, BBISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — IS WM3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOJMIOICHUE, M3MEpPEHUe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peajbHbIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIIACC

N KoaundecTtBouacoB DJIeKTPOHHbIE
o
HaumeHoBaHuepas3aejioB U (uudposbie)
n/ Bcer  KonrTpoabubiepador IIpakTtuyeckuepador
TEeMIIPOrPaMMBbI o0pa3oBaTtejibHbIEPeECYP
11 0 bl bI
ChbI
Pa3nen 1.11epBoHavyanbHbIeXUMHYECKUETIOHATHUS
Xumusa — BakHast 00J1acThb
1.1 €CTECTBO3HAHUSA U IIPAKTUUECKOU 5 2 Bubmiorexa OK
) P https://m.edsoo.ru/7f41837¢
NEATEILHOCTH YEJI0BEKA
bubmuoreka [{OK
1.2 BemectBa ecKuepea 15 1
HHeCTB M XMMHHCCKUCPCaKItiH https://m.edsoo.ru/7f41837¢c
Hroronopasaeny 20
Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellECTB
bu6nunorexa LIOK
2.1 Bosnyx. Kucnopox. ITo e 00 okcHuaa 6
AYX. RACIOpO HATH Kenax https://m.edsoo.ru/7f41837¢c
bu6mmoteka IIOK
2.2 Bonopoxn.Ilorsarue o kuciaorax U COJISIX 8 1
FOPOL https://m.edsoo.ru/7f41837¢c
but6mmorekxa [IOK
2.3 Boma. PactBopsl. IlousaTtre 00 OCHOBaHMSIX 5 1 1
g p https://m.edsoo.ru/7f41837c
24 OCHOBHBIEKJIACCHIHEOPTAHUYECKUX COETTUHE 1 I | bubnuotexa [JOK
) HU https://m.edsoo.ru/7f41837¢c
Wroronopazneny 30

Pa3nen 3.11epuoanyeckuii 3akon u [lepuoguyeckasi cucrema xumnueckux 3jiemMeHToB JI. U. MenaeneeBa. CTpoeHHeaTOMOB.

XuMH4YeCKasiCBA3h. OKP[CJII/[TCJII)H0-BOCCTaHOBI/ITeJIbeIepeaKlll/ll(l

3.1 [Tepuonnueckuii 3akoH u [leprnonnueckas

7

but6mmoreka [IOK




cHCTEeMa XMMHYEeCKuX snemMeHToB /. 1.
Mennene-eBa. CTpoeHnearoma

https://m.edsoo.ru/7f41837¢c

Xumuyeckas cBsizb. OKHCIUTEIBHO- bubnuorexa [{OK
3.2 8
BOCCTAaHOBUTEJbHBIE PEAKLIUU https://m.edsoo.ru/7f41837¢
bubnunoreka LIOK
15
Hroronopasneny https://m.edsoo.ru/7f41837c
bubmmoreka [JOK
PesepBHOEBpeMst 3 " 1
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9 KUIIACC

N KonuyecrBouacos DJIEeKTPOHHbIE
]
HaumeHnoBaHuepasaesioB u (uudpossbie)
n/ Bcer  KonrtpoJubHbiepado IIpakTnyeckuepado
TEeMIIPOrPaMMBbI o0pa3oBaTebHbIEpeCYP
n 0 ThbI TbI
ChI
Pa3nes 1.BemecTBo U XuMH4YecKHe peakiun
11 [ToBTOpEeHMEe U yriay6nenue 3HaHUN 5 1 bubnuoreka [IOK
’ OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUXPEA 4 bubnuorexa [JOK
’ KUUH https://m.edsoo.ru/7f41a636
13 DNEeKTPONIMTHYECKAs TUCCOLUALIHS. g | | bubnnoreka [JOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroromnopaszaeiy 17
Pa3nes 2.HemeTanibl 1 X cOeANHEHUS
1 OO11ast xapaKTepUCTHKa XUMUYECKHX 4 | bubnuoreka [IOK
) aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 snemeHToB VIA-rpynnsl. Cepa u 6 bubmmorexa [OK
. .. by P https://m.edsoo.ru/7f41a636
e€COeIMHEHMS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 anemeHToB VA-rpynnsl. A3oT, pocdop u ux 7 1 bubmmorexa [OK
' PYIHEL A30T, P https:/m.edsoo.ru/7f41a636
COETUHEHUS
OO01mas XxapakTepuCcTHUKa XUMUIECKUX
2.4 anemeHToB [VA-rpynmel. Yriuepon u 8 1 2 bubmmorexa [TOK
' N PYIHEL oA https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETMHEHMS
Wroronopazneny 25




Pa3zgen 3.MeTaJJIBI M X COeAUHEHUS

. bubmmoreka [JOK
3.1 ObmpecsoiicTBameTanI0B 4 https://m.edso0o.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueiinie MeTaibl 1 UX COSIUHEHUS 16 hits://m.cdsoo.ru/7f41a636
Uroronopazneny 20
Pa3znen 4.Xumus u okpykaionias cpeaa
4.1 BemecTBa 1 MaTepHalibl B JKU3HU YeJI0BEKA 3 bubmorera [JOK
) m p https://m.edsoo.ru/7f41a636
Hroromnopazaeny 3
PesepBHOEBpEM 3 bubmmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O0 63
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Ne KoanuecTBouacos
araus JyiekTpoHHBbIeNM(PPOBHIEOOPA30B
n  Temaypoka Bec  Konrpoabunl — IIpakruyecku 2 y P p P
YyeHust areJibHblepecypchl
/ ero  epaboThl epaboThI
1

| [Ipenmer xumuu. Ponab xumuu B | bubmuoreka [JOK
’KU3HU YesloBeKka. Teia U BelecTBa https://m.edsoo.ru/ff0d210c

) [TonsiTue 0 MeTogaX MO3HAHKS B 1 bubmuoreka [JOK
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTuueckast padorta Ne 1

3 «ITpaBuna pa®oTsl B 1abopaTopuu U | bubnuorexa [IOK
pUEMBI OOpaILIEHUS C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM)

4 YucThic BelecTBa U CMECH. 1 bu6nmoreka [JOK
CriocoOsI pa3aeneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [OK

! . PrMEP https://m.edsoo.ru/ff0d28c8
OUYHUCTKHY TTOBAPEHHOM COJIN)»
but6mmorexa [JOK
6 ATto oJe 1
TOMBL H MOICRYIH https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE DJIEMEHTHI. 3HAKH 1 bu6mmorekxa [IOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cnoXHBIEBENIECTBA 1 bubmmorexa [TOK

p . https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOCYUEHUE 1 bubmuorexa [JOK




https://m.edsoo.ru/ff0d2d50

3aKOH MMOCTOSHCTBA COCTaBa
BelecTB. XUMU4ecKasi GopMyIa.

bu6mmoreka [JOK

10
BaneHTHOCTHaTOMOBXUMHYECKUXDJIC https://m.edsoo.ru/ff0d2eae
MEHTOB
OtHocuTeNbHAs aTOMHAs Macca.
11 OtHOcUTENbHAs MOJICKYJISIpHAsS bubmorexa HOK
yAp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 101 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350c
13 KommuaectBo BemecTBa. Mok, bubmuoreka [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuoreka [JOK
XuMuyecKast peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBus MPOTEKAHUS bubnnorexa [JOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnmnoreka [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust konuuecTBa, MacChl
17 BEIIECTBA 10 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKITUi
Krnaccudukanus XuMuueckux
18 €aklMil (CoeAMHEHUs, PA3IOKEHUS bubmmorexa [OK
peaxtt A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19  sHnuknoneauct. O600IICHHE 1 bubmmorexa [TOK
H AT, H https://m.edsoo.ru/ff0d40c4
cHUCTeMaTHu3alsI3HaHUI
20  KonrtponbHas padota Nel mo teme bubnuorexa [JOK




«Bel_HCCTBa U XUMHUYCCKUC PCAKIIUN

Boznyx — cmecsk razos. Cocras

https://m.edsoo.ru/ff0d4290

bubmuoreka [JOK

21 Bo3nyxa. Kucinopong — 3j1eMeHT U
AyX PO https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusnueckue U XUMUYCCKUE

” CBOMCTBA KHUCIIOpO/Ja (peaKkuu bubnmoreka [JOK
OKHCJICHUSI, TOPEHUE). https://m.edsoo.ru/ff0d4614
ITonsarneobokcuIax
CrocoOslI ITOJTYy4EeHUS] KUCII0PO1a B

23 jabopaTopuu ZILIH OMBIHIJIerHOCTPI bubmmorexa [IOK

paTop p ' https://m.edsoo.ru/ff0d497a
[IpumeHneHnekucaopoaa
TennoBoi 3 PeKT XuMUIECKOM

n4 | PEAKIAH, IOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKIIHIX
TomnuBo (HePTh, YTOJb U METAH).

25 3ar ;13He1§1/1e¢1;03 ¢ a, CIIocoOBI Zro bubmorexa [IOK

p Ayxa, https://m.edsoo.ru/ff0d4cda
MPEAOTBPAIECHUS
[TpakTruyeckas padora Ne 3 o Teme
26 «[Tonmyuenne u cobupanne bubmmorera [TOK
yi P . https://m.edsoo.ru/ff0d4ae2
KHUCJIOPO/JIa, U3YUEHHE €T0 CBOMCTBY»

7 Bomopon — anemeHT u npoctoe bubnnoreka [JOK
BelecTBO. HaxoxaeHnue B npupojie https://m.edsoo.ru/ff0d4dd0
Dusnyeckre 1 XUMHUYECKHAE

28 CBOICTBa BOJIOpOIa bubmmorexa [IOK

FOPOAa. htps://m.edsoo.ru/ff0d4dd0
[IpumenenneBotopoaa
b K
29 TToHsTre 0 KHCIOTaX U COJIX nbmorexa [0

https://m.edsoo.ru/ff0d50d2




CriocoObI TToTy4eHHs1 BOAOPO/Ia B

bu6mmoreka [JOK

30
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
31 «ITonydenue u cobupanme Bo0Opoaa bubmmorexa [IOK
i onp AOPOAZ, https://m.edsoo.ru/ff0d4£42
M3y4YEHHUE €r0 CBONCTBY
1 ModnsipHblii 00bEM ra30B. 3aKOH bubmmoreka [IOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brruucienns o0néMa, KOJIMYECTBA
33 BEILIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [IOK
= . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MK 00BEMY
Brruucnenus 00bEMOB ra3oB 10
34 ABHEHUIO PEAKI[MU Ha OCHOBE bubmorexa HOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHHH ra30B
35 DOu3nvecKnue U XUMUIECKHUE bu6mmoreka [IOK
CBOWCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lonsarue 00 bubmuoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTens.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubmuoreka [JOK
pacTtBOpbl. MaccoBasi 10J1s BEIIECTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
IIpakTruyeckas pabora Ne 5 o Teme
18 «[IpuroroieHne pacTBOpOB ¢ bubnuorexa [IOK
OnpeAeIEHHON MacCOBOM JTONEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonrtponsHast pabora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KJIacCUpUKAIUS, bu6mmoreka [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U 1 bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
4 OcHOBaHUS: COCTaB, | bubmuoreka [JOK
KJIacCU(UKaIKs, HOMECHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMHUYECKUE CBOMCTBA 1 bu6nuoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxanus, | bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA | bubnuoreka [IOK
KUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéBII) o )CHI/I}I XI/IMI/I‘IZEKI/IC 1 bubmorexa HOK
. ya ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
ITpakTrueckas padora Ne 6.
47 Pemrenue skciepuMeHTANbHBIX 3a7a4 | bubnunorexa [JOK
1o Teme «OCHOBHBIE KJIACChI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHEHUIN
I'eneTnueckas CBSI3b MEXKIY
48 KJIaCCaMU HEOPTraHUYECKUX 1 buomorexa HOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O6o06menue 1 bu6mmorekxa [IOK
cucTeMaTH3aIusI3HaHUH https://m.edsoo.ru/00ad9cb2
KonrtponsHast pabora Ne3 o reme
50 "OCHOBHBIE KJIACChI HEOPTAaHUYECKUX 1 bubmmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
COEIMHEHU I
51 IlepBble MOMBITKU KJIACCH(PHUKAIIUN 1 bubnuorexa [IOK




XHMHYECKHX 31eMeHTOB. [loHsaTHE O
rpymmnax CXOAHbIX 3JICMCHTOB

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema

https://m.edsoo.ru/00ad9ffa

bubmuoreka [JOK

52 XAMHYECKHX dj1eMeHToB /. 1. https://m.edsoo.ru/00ada52c
Meunneneena
53 [lepuoapl, rpynimbl, MOATPYIIIbI bubmmorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubmmorexa [IOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [IOK
https://m.edsoo.ru/00adabbc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA TI0 €T0 TOJI0KEHHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 | #WULPAsBUTHA HAYKH M NPAKTHKH. . bub6nuorexa [IOK
N. MenaeneeB — y4€HbIi, eAaror 1 https://m.edsoo.ru/00ada96e
TpaKIaHUH
53 DIEeKTPOOTPULIATETbHOCTHATOMOBXH bubnmoreka [JOK
MHUYECKUXDIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorekxa [IOK
59 VIOHHAAXUMHUICCKAACBA3D https://m.edsoo.ru/00adac34
60 KoBaneHTHasnoas pHassXuMHUIECKasIC bubnnoreka [JOK
BS3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHastHETIOMApHASX UM YECKA bubmuorexa [JOK




https://m.edsoo.ru/00adaab9

SICBSI3b
bubmuoreka [JOK
62 CTeneHboKNCICHHS ! https://m.edso:)_.[ru/OOadaGZS
63 OKucauTenbHO- | bubmuoreka [JOK
BOCCTAaHOBHUTEJIbHBIEPEAKIIUU https://m.edsoo.ru/00adb076
bubmuoreka [JOK
64 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 hitps://m.c dso<I)_.[ru 100adb076
KonTponbnas padora Ne4 o teme
65 «CTpoeHue aroma. 1 bubmorexa LIOK
N UMIeCKAACEIIE https://m.edsoo.ru/00adb486
66 PesepBHeIil ypok. O000IICHHE 1 1 bubnunoreka [JOK
CHCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
cucTeMaTHu3alsl 3HaHuH https://m.edsoo.ru/00ad9cb2
68 PesepubIiil ypok. O6006111eHIE 1 | bubnuotexa [JOK
CHCTEMATHU3aIUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 «A» KJIACC

Ne KouuyecTBO 4acoB
KonTpoan ara DJIeKTPOHHBbIE U(PPOBHIE
n Tema ypoka P IIpakTuyec A P op
Bcero HbIe U3ydeHus o0pa3oBaTe/ibHbIE PeCYpPChI
/ Kue paboThl
padoThI
n
Ilepuoauueckuii 3akoH. [leproaudeckas
1 CI/I(E[GMI; XHUMHYECKHX BJICMI;)HT(I)[B pIm G| 1 04.09.2023 bubmorexa HOK
o o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB
2 XHUMUYECKHX DJIEMEHTOB IIEPBEIX TPEX 1 05.09.2023 bubmmorera [JOK
PBRIX TP e https://m.eds00.ru/00adb6b6
MEepPHOJI0B
Kn
3 accu(uKaius 1 HOMEHKIaTypa | 11.09.2023 bubnunoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
B 5 W THIIBI b K
4 U6l XUMUYECKOMN CBSI?I/I | 12.09.2023 nomoreka [{O
KPUCTAIUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbHnas padora Nel no Teme
5 «IToBTOpenue u yriayOiaeHrne 3SHaHUI 1 1 18.09.2023
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
Kiacc a ec €aKIui b K
6 naccu(UKAIUST XUMAYECKUX PEaKIIUi 1 19.09.2023 nonroreka L{O
10 Pa3JIMYHBIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsaTHE O CKOPOCTH XUMUYECKOUN
7 €aKIuu HOHSII”)FI/IG 0 TOMOTEHHBIX U 1 25.09.2023 bubmorexa HOK
PAKIHH. T https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH. BuG 10K
OTeKa
8 @akTOpHbl, BAUAIOLIUE HA CKOPOCTh 1 26.09.2023 HOIMOTEK

XUMHUYECKOM PCaKn U MOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'0 paBHOBECHU

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9 02.10.2023
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON BuG 1IOK
HOIHOTEKA
10 .C S 03.10.2023
FIHCCOLMATITH. LAIIBHBIC 1 CITabRIe https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
bubmuoreka [JOK
11 4! 7 09.10.2023
OHHBIC YPABHCHHA peatitii https://m.cdsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U Bu6 10K
HOIHOTEKA
12 7 7| 10.10.202
OCHOBaHUH B CBeTevaeIlCTaBJIeHI/II/I 00 0.10.2023 hitps-//m.cdsoo.rw/00add5ds
ANEKTPOIUTUUECKON JUCCOLMAIIITHI
XHUMHUYECKHE CBOIICTBA COJIEH B CBETE Eub 1OK
HOIHOTEKA
13 i1 00 % 16.10.2023
MIPEACTABICHHUI 00 AJICKTPOIUTHICCKOM hitps://m.cdsoo.ru/00addsh?
JTUCCOLIMAINT
bu6nmoreka [JOK
14 IT % 17.10.202
OHATHE O THAPOTM3E COTen 0.2023 https://m.edsoo.ru/00add9d4
[TpakTuueckas padora Ne 1. «Pemenue
15 DKCHEPUMEHTAILHBIX 33149 23.10.2023 bubmmorexa [IOK
p . o https://m.edsoo.ru/00addd12
bubmuoreka [JOK
1 7| 24.10.202
6 O0001eHne 1 cucTeEMaTU3aINs 3HAHUN 0.2023 hitps-//m.cdsoo.rw/00addbfa
OO01ast xapakTepucTUKa rajloreHoOB. Eu6 OK
17 XHUMHUYECKHE CBONCTBA HA TpUMEpe 07.11.2023 nommotexa [
https://m.edsoo.ru/00addec0
XJIopa
KonTponbshas padora Ne2 no teme Bu6 OK
18 «IIEKTPOTUTUYECKAS TUCCOLINAITHS. 13.11.2023 nbmmorexa I1
https://m.edsoo.ru/00addfe2
XHUMHYECKUE PEAKIIUN B PACTBOPAX)»
19 XnopoBogopoa. ComnsiHast KUCIIOTa, 14.11.2023  bub6amoteka [IOK




XUMHUYECKHE CBOMCTBA, ITOJIyYCHHE,
IIPUMEHEHHUE

[TpakTrueckas padota Ne 2 o Teme

https://m.edsoo.ru/00ade104

bubmuoreka [JOK

20 IT % 20.11.2023
(L IOYHCHHE COLTHOM KHCHOTBL, https://m.edsoo.ru/00ade348
u3ydeHue e€ CBONCTBY»
Borurcnenus o ypaBHEHUSIM
21 XUMHAYECKUX PEAKIINU, €CIIU OJUH U3 21.11.2023 buGnnorexa LIOK
PCAKIHH, g T https://m.edsoo.ru/00ade488
PEareHTOB JIaH B U30BITKE
2 OO011as XxapakTepUCTHKA 3JIEMEHTOB 27 11.2023 bubnuoreka [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
Annorponubsle MOAU(MUKAILINN CEPEI.
p g I 10 p ; bubnumoreka [IOK
23 Haxoxnenue cepbl U €€ COeTMHEHUH B 28.11.2023
o https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKUE CBOMCTBA CEPhI
C
24 €pOBOAOPO, CTPOGHI/IG, (usnueckue u 04.12.2023 bubnuotexa [JOK
XUMHYECKHE CBOUCTBA https://m.edsoo.ru/00ade802
Oxkcupl cepbl. CepHas KHCIIOTA, Euf 1OK
HOINOTEKA
25 i 05.12.2023
bu3NYecKre U XMMUYECKUE CBOMCTBA, hitps//m.cdsoo.rw/00adeals
MIPUMEHEHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
26 IIOJIVYEHNS CEPHOU KHUCIOTHI 11.12.2023 bubmmorexa LIOK
i p ' . o https://m.edsoo.ru/00adec8a
XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIIEH
Cpelbl COeTMHCHUSIMU CEPBI
7 Breruucienrne MaccoBo JOJIH BBIX0Ia 12.12.0003 bubmuoreka [JOK
IIPOAYKTA peaKkInun https://m.edsoo.ru/00adec8a
OO011ast XapakTEPUCTHUKA DIIEMEHTOB VA-
B P P bu6mmorekxa [JOK
28  rpynmsbl. A30T, paclpOCTpaHEHUE B 18.12.2023

npupoe, Gu3nYecKkue 1 XUMHYECKUE

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




CBOMCTBA

AMMHaK, ero GuU3n4YecKue 1 XUMHYECKHE

bubmuoreka [JOK

29 19.12.2023
CBOICTBA, MTOJIyYECHUE U TPUMECHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 o reme Bu6 10K
nonMoTeKa
30 11 25.12.2023
(HOLYHICHIE AVMHAKa, HIYHeHie 1o https://m.edso0.ru/00adf180
CBOMCTBY»
A N
31 30THas KI/ICJ‘IOTE}', e pusznueckue u 26.12.2003 bubnunoreka [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CoOJEi
aMMOHHSI B KQUeCTBE MUHEPATbHBIX Eub 1OK
nOIMOTEeKA
32 § i X 09.01.2024
yAobpeHuH . MMIHECKOE 3arpASHENIe https://m.edsoo.ru/00adf518
OKpYXKaroIIel cpelibl COeAMHEHUSIMU
asora
®ochop. Okenn pocdopa (V) u
33 q)ocgo pHa;I ann((l))Ta (b(I)IESI/I(‘IeiKI/Ie u 15.01.2024 Bubnrotexa LIOK
p o o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJyYECHHE
Hcnonws3zoBanne GpocdaToB B Ka4eCTBE Eub 10K
noIMoTEeKA
34 0 i. 3 16.01.2024
MHHePaﬂB}VIHX YHOOPCHIH. SATPAHENHC https://m.edsoo.ru/00adfc20
npUpOIHOI cpenbl hochatamu
35 Yrnepon, pacpocTpaHeHUE B HPI/IPOJIG, 79 01.2004 bubnmoreka [JOK
bu3HYeCKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yriaepoaa, ux Gpusndeckue u
i .0
36 XHUMUYECKHE CBOMCTBA. DKOJOTHUYSCKHE 73.01.2024 bu6nmoreka [JOK
poOJIEMBI, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yraepona (IV)
n bubmuoreka [JOK
7 29.01.2024
3 VYronbHast KUCHOTa U €€ CoNu 9.01.20 hitps-//m.cdsoo.rw/00ac006¢
38  Ilpaktuueckas pabora Ne 4 o Teme 30.01.2024  bubnuoreka [{OK




"[Tony4yeHue yrieKucaoro rasa.
KauectBennas peakuus Ha kapOOHaT-

"

HOH

HCpBOHa‘IaJIBHBIe MOHATHS 00

https://m.edsoo.ru/00ae027¢e

bu6mmoreka [JOK
3 e ele 05.02.2024
? OPTAHACCRIX BEIIECTBAX KAK O https://m.edsoo.ru/00ae054¢e
COCIMHEHUSIX yriepoia
. buo OK
40 Kpemuuii u ero coeguHeHust 06.02.2024 nonnotexa I
https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue
IKCIIEpUMEHTAILHBIX 3aa4 110 TEME b K
41 puh A 12.02.2024  Promorexa HO
«Baxxneinine HemMeTalbl U UX https://m.edsoo.ru/00ae0bf2
COECTUHCHMSY
Kontponbnas paborta Ne3 mo teme BuG 10K
HOIHOTEKA
42 B i 13.02.2024
(DOKHCHIITHE HEMCETAILIBT 11X https://m.edsoo.ru/00ac0e18
COETUHEHMSY
OO0mias XxapakTepuCcTUKa XUMHYECKIX
DJIEMEHTOB — METAJIJIOB. BuG OK
43 MerTtannuueckas CBSI3b U MeTaJlJIMuecKast 19.02.2024 nosmorexa Il
. https://m.edsoo.ru/00ae103e
Kpuctauinueckas pemeérka. dusnyeckue
CBOMCTBa METAJNIOB
XUMHYeCKHe CBOMCTBA METAIIIOB. Eu6 LIOK
HOIHOTEKA
44 DIEKTpOo eCKUi a CHUM 20.02.2024
JICKTPOXHMUICCIHIH DAL HAPILRCHHHI https://m.edsoo.ru/00ael156
METAJNIOB
OO6mue cnocoObI MOTYYEHUST METAJIIOB.
Cmmasel. B cle 0 ypaBHE
45 1aBbl. Beruucn Hnus[ 10 YpaBHEHUSIM 26.02.2004 bubmuorexa [IOK
XUMHUYECKHUX PEAKIIUN, €CIIU OJUH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJICPKHUT MPUMECH
buo OK
46  TloHsTHE O KOPPO3HH METAILIIOB 27.02.2024 nommotexa I

https://m.edsoo.ru/00ae1278




bu6mmoreka [JOK

47 04.03.2024
Ilenoumpie MeTab! https://m.edsoo.ru/00ae14b2
bubmuoreka [JOK
48 O 05.03.2024
KCHIBL I TUAPOKCHIBT HATPHA H KaTHA https://m.edsoo.ru/00ae14b2
49 HleJIO‘II;IOSeMeJIBHUBIe METaJIJIbI — 11.03.2024 bubmuoreka [JOK
KaJIbLIMHA U MarHuu https://m.edsoo.ru/00ael5e8
50 Bakueiinme coeMHEeHNA KLU 12.03.2024 bubmmorexa [IOK
https://m.edsoo.ru/00ael5e8
51 O0001Ienne U cucTeEMaTH3alNs 3HAHUI 18.03.2024
e 611 o8
50 ECTKOCTH BOABI U CIOCOOEI €€ 19.03.2004 bubmuoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/00aec1886
[IpakTrueckas padora Ne 6 o reme Eu6 OK
53 "XEcTKOCTEL BOIBI M METOEI €€ 01.04.2024 nonnotexa [
" https://m.edsoo.ru/00aelae8
YCTpaHEHUsI
54 Amomumnmii 02.042024  Duomiorexa [IOK
https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHIA U 08.04.2024 bu6nuorexa [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Wemeso 09042024  Dommorexa TOK
https://m.edsoo.ru/00ae1d86
O 1I
57 KCHJIBI, THIPOKCHUIBI U comu sxene3a (11) 15.04.2024 bubnmoreka [JOK
u xenesa (I1I) https://m.edsoo.ru/00ae35¢e6
58 O00011IeHNE U CUCTEMATU3AIUS 3HAHUI 16.04.2024
[TpakTuueckast paborta Ne 7. Pemenue
59 BKCHepI/I\IE/IeHTaJ'II)HI)IX 3a7a4 110 TEME 2 04.2024 bu6mmorekxa [OK
«Bakuenme MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COCIIMHEHU S
60  BeruucneHus 1o ypaBHEHHSIM 23.04.2024  bubmumoteka [{OK




XMMHUYECKHUX PEaKLuil, eciii OJUH U3
pCarcHToB 1aH B HU30BITKE TN COACPIKUT
IIpUMecH. BeI4KciIeHns: MacCOBOM J10JIH
BBIXO0J1a IPOAYKTA peaKknu

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

61 O000111eHrEe U cUCTEMaTU3aLNs 3HAHUN 1 27.04.2024
KonTtponsHas padora Ne4 o reme
62  «BaxHeiime MeTaIbl U UX 1 06.05.2024
COCTUHEHUS
BemectBa u MmaTepuainbl B TOBCEIHEBHOM bubnnoreka [JOK
63 JKM3HHU YeJIOBEKA ! 07.05.2024 https://m.edsoo.ru/00ae3£50
64 XHUMHUYECKOE 3arpsA3HEHUE OKPY KaOIIEH 1 13.05.2024 bubnunoreka [JOK
cpenpl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perieHnH SKOJI0rHUECKUX | 14.05.2024 bubmmorexa [IOK
npobieM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O6OG£IIGHI/IC u | 20.05.2024 bubnunoreka [JOK
CHUCTEeMaTHU3alus 3HaHUU https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypoK. O606111eH1/Ie u | 21.05.2024 bubnmnorexa [JOK
cucreMaru3anus 3HaHUN https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB I10 67
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9 «b» 19 «B» KJIACCBbI

Ne KoanuyecTBO YacoB
KonTpoJun aTa JJ1eKTpOoHHBIE N (POBLIE
n Tema ypoka P IIpakTuyec A P op
Bcero HbIE U3ydeHust o0pa3oBaTe/ibHbIE PeCYpPChI
/ KHe padoThl
padoThI
n
Ilepuonnueckuii 3axkoH. Ileprnoanueckas
1 CI/I(?TeMI; XHUMHYECKHX BJICMIC)HT(I)[B pIm Gl 1 04.09.2023 bubmorexa HOK
T T https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XUMHUYECKHUX DIIEMEHTOB IIEPBBIX TPEX 1 07.09.2023 bubnmorexa LHOK
PBRIX TP e https://m.edso0.ru/00adb6b6
MEepPHOJIOB
Kn eHKJIaTypa
3 accu(uKaus 1 HOMEHKJIATyp | 11.09.2023 bu6nuorexa [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
B N
4 AObI XUMHUYECKOH CBSI?I/I W THUIIBI | 14.09.2023 bu6mmoreka [JOK
KPUCTAIUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsHnas padora Nel no Teme
5 «[ToBTOpEHUE U yriayOaeHue 3HaHui 1 1 18.09.2023
OCHOBHBIX pa3/IeioB Kypca 8 Kiacca
K .
6 naccu(UKAIUST XUMAYECKUX PEaKIIUi 1 71.09.2023 bubnmoreka [JOK
10 Pa3INYHBIM IIpU3HAKaM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTU XUMHUECKOU
7 €aKIuH HOHSII”)FI/IG 0 TOMOT€HHEBIX U 1 25.09.2023 bubmorexa LIOK
PAKIHH. T https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
Ilo €eo €CKOM PaBHOBECHHU. bu6 OK
g HATHE O XUMHAY M PaBHOBECUU | 73.09.2023 noaroreka 1

q)aKTOpI:I, BJIMAIOIIHUEC HA CKOPOCTH

https://m.edsoo.ru/00adc28c




XUMHYSCKOM PE€AKIUN U IIOJIOKEHUEC
XUMHYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bubmuoreka [JOK

9 02.10.2023
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTHYECKOU Bu6 LOK
HOJINOTEKA
10 .C §) 05.10.2023
FIHCCOLMATITH. LAIIBHBIC 1 CITabRIe https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
bubmuoreka [JOK
11 )51 % 09.10.2023
OHHBIC YPABHCHHA peatitii https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U Bu6 10K
HOIHOTEKA
12 % i 00 12.10.2023
OCHOBAaHUI1 B CBeTevaeI[CTaBJIeHI/II/I 0 hitps//m.edsoo.rw/00add5d8
ANEKTPOIUTUUECKON JUCCOLIMAIIIHI
XHUMHUYECKUE CBOIICTBA COJIEH B CBETE Eub 1OK
HOIHOTEKA
1 i i 16.10.202
3 mpencrtaBieHUM 00 IEKTPOIUTUUECKON 6.10.2023 hitps-//m.cdsoo.ru/00addsb?
JTUCCOLIMAINU
bu6nmoreka [JOK
14 I1 i 19.10.202
OHATHC O THAPOTM3E COTeH 9.10.2023 https://m.edsoo.ru/00add9d4
bu6nmoreka [JOK
1 i 23.10.202
5 O00011eHne U cUCTEMAaTU3aINS 3HAHUN 3.10.2023 hitps-//m.cdsoo.rw/00addd 12
16 [Tpaktunyeckas padora Ne 1. «Perenue 26.10.2023 bubmuorexa [IOK
DKCIIEPUMEHTAIbHBIX 3aa9» https://m.edsoo.ru/00addbfa
Konrponsnas padora Ne2 o reme
17 «IIIEKTPOIUTUYECKAS JUCCOLHAIINS 09.11.2023 bubmmorera [TOK
P 8 HATLHA. o https://m.edsoo.ru/00addecO
XVUMUYECKUE PEeaKIUU B PACTBOPAX)»
OO0m1as XxapakTepucTHUKa rajJoreHOB.
18 XHUMHUYECKHE CBOMCTBA HA IIPUMeEPE 13.11.2023 bubmmorexa [TOK
PHMED o https://m.edsoo.ru/00addfe2
XJopa
19 XnopoBogopoa. ComnsiHast KUCIIOTa, 16.11.2023  bub6amoteka [IOK




XUMHUYECKHE CBOMCTBA, ITOJIyYCHHUE,
IIPUMEHEHHUE

[TpakTrueckas padota Ne 2 o Teme

https://m.edsoo.ru/00ade104

bubmuoreka [JOK

20 IT % 20.11.2023
(L IOYHCHHE COLTHOM KHCHOTBL, https://m.edsoo.ru/00ade348
u3ydeHue e€ CBONCTBY»
Borurcnenus o ypaBHEHUSIM
21 XUMHAYECKUX PEaKIINU, €CIIU OOUH U3 23.11.2023 buGnnorexa LIOK
PCAKIHH, a T https://m.edsoo.ru/00ade488
PEareHTOB JIaH B U30BITKE
2 OO011as XxapakTepUCTHKA 3JIEMEHTOB 27 11.2023 bubnuoreka [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
Annorponubsle MOAU(MUKAILINN CEPEI.
p g I 10 p ; bubnumoreka [IOK
23 Haxoxnenue cepbl U €€ COeTMHEHUH B 30.11.2023
o https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKUE CBOMCTBA CEPhI
C
24 €pOBOAOPO, CTPOGHI/IG, (usnueckue u 04.12.2023 bubnuotexa [JOK
XUMHYECKHE CBOUCTBA https://m.edsoo.ru/00ade802
Oxkcupl cepbl. CepHas KHCIIOTA, Euf 1OK
HOINOTEKA
25 I 07.12.2023
bu3NYecKre U XMMUYECKUE CBONCTBA, hitps//m.cdsoo.rw/00adeals
MIPUMEHEHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
26 IIOJIVYEHNS CEPHOU KHUCIOTHI 11.12.2023 bubmmorexa LIOK
i p ' . o https://m.edsoo.ru/00adec8a
XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIIEH
Cpelbl COeTMHCHUSIMU CEPBI
7 Breruucienrne MaccoBo JOJIH BBIX0Ia 14.12.0003 bubmuoreka [JOK
IIPOAYKTA peaKkInun https://m.edsoo.ru/00adec8a
OO011ast XapakTEPUCTHUKA DIIEMEHTOB VA-
B P P bu6mmorekxa [JOK
28  rpynmsbl. A30T, paclpOCTpaHEHUE B 18.12.2023

npupoe, Gu3nYecKkue 1 XUMHYECKUE

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




CBOMCTBA

AMMHaK, ero GuU3n4YecKue 1 XUMHYECKHE

bubmuoreka [JOK

29 21.12.2023
CBOICTBA, MTOJIyYECHUE U TPUMECHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 o reme Bu6 10K

nonMoTeKa

30 11 25.12.2023
(HOLYHICHIE AVMHAKa, HIYHeHie 1o https://m.edso0.ru/00adf180
CBOMCTBY»

A N

31 30THas KI/ICJ‘IOTE}', e pusznueckue u 78.12.2003 bubnunoreka [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CoOJEi
aMMOHHSI B KQUeCTBE MUHEPATbHBIX Eub 1OK

nOIMOTEeKA

32 § i X 11.01.2024
yAobpeHuH . MMIHECKOE 3arpASHENIe https://m.edsoo.ru/00adf518
OKpYXKaroIIel cpelibl COeAMHEHUSIMU
asora
®ochop. Oxenn pochopa (V) u

33 q)ocgo pHa;I ann((I))Ta (I)(I)I/I:I)3I/I(tle3:1<ﬂe u 15.01.2024 Bubnrotexa LIOK

p o o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJyYECHHE
Hcnonws3zoBanne GpocdaToB B Ka4eCTBE Eub 10K
noIMoTEeKA

34 0 i. 3 18.01.2024
MHHePaﬂB}VIHX YHOOPCHIH. SATPAHENHC https://m.edsoo.ru/00adfc20
npUpOIHOI cpenbl hochatamu

35 Yrnepon, pacpocTpaHeHUE B HPI/IPOJIG, 79 01.2004 bubnmoreka [JOK
bu3HYeCKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yriaepoaa, ux Gpusndeckue u

i C)

36 XHMUYECKHE CBOMCTBA. DKOJOTHNYCCKHUE 75.01.2024 bu6nmoreka [JOK
poOJIEMBbI, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yraepona (IV)

n bubmuoreka [JOK
7 29.01.2024
3 VYronbHast KUCHOTa U €€ CoNu 9.01.20 hitps-//m.cdsoo.rw/00ac006¢
38  Ilpaktuueckas pabora Ne 4 o Teme 01.02.2024  bub6mumoteka [IOK




"[Tony4yeHue yrieKucaoro rasa.
KauectBennas peakuus Ha kapOOHaT-

"

HOH

HCpBOHa‘IaJIBHBIe MOHATHS 00

https://m.edsoo.ru/00ae027¢e

bu6mmoreka [JOK
3 e ele 05.02.2024
? OPTAHACCRIX BEIIECTBAX KAK O https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX yIiIepoia
. buo OK
40 Kpemuuii u ero coeguHeHust 08.02.2024 nonnotexa I
https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue
IKCIIEpUMEHTAILHBIX 3aa4 110 TEME b K
41 puh A 12.02.2024  Promorexa HO
«Baxxneinine HemMeTalbl U UX https://m.edsoo.ru/00ae0bf2
COECTUHCHMSY
Kontponbnas paborta Ne3 mo teme BuG 10K
HOIHOTEKA
42 B i 15.02.2024
(DOKHCHIITHE HEMCETAILIBT 11X https://m.edsoo.ru/00ac0e18
COETUHEHMSY
OO0mias XxapakTepuCcTUKa XUMHYECKIX
DJIEMEHTOB — METAJIJIOB. BuG OK
43 MerTtannuueckas CBSI3b U MeTaJlJIMuecKast 19.02.2024 nosmorexa Il
. https://m.edsoo.ru/00ae103e
Kpuctauinueckas pemeérka. dusnyeckue
CBOMCTBa METAJNIOB
XUMHYeCKHe CBOMCTBA METAIIIOB. Eu6 LIOK
HOIHOTEKA
44 DIEKTpOo eCKUi a eHUI 22.02.2024
JICKTPOXHMUICCIHIH DAL HAPILRCHHHI https://m.edsoo.ru/00ael156
METAJNIOB
OO6mue cnocoObI MOTYYEHUST METAJIIOB.
Cmmasel. B cle 0 ypaBHE
45 1aBbl. Beruucn Hnus[ 10 YpaBHEHUSIM 26.02.2004 bubmuorexa [IOK
XUMHUYECKHUX PEAKIIUN, €CIIU OJUH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJICPKHUT MPUMECH
buo OK
46  IlonsTHe 0 KOPPO3UH METAIIIOB 29.02.2024 mommorexa 11

https://m.edsoo.ru/00ae1278




bu6mmoreka [JOK

47 04.03.2024
Ilenoumpie MeTab! https://m.edsoo.ru/00ae14b2
bubmuoreka [JOK
48 O 07.03.2024
KCHIBL I TUAPOKCHIBT HATPHA H KaTHA https://m.edsoo.ru/00ae14b2
49 HleJIO‘II;IOSeMeJIBHUBIe METaJIJIbI — 11.03.2024 bubmuoreka [JOK
KaJIbLIMHA U MarHuu https://m.edsoo.ru/00ael5e8
50 Bakueiinme coeMHEeHNA KLU 14.03.2024 bubmmorexa [IOK
https://m.edsoo.ru/00ael5e8
51 O0001Ienne U cucTeEMaTH3alNs 3HAHUI 18.03.2024
e 611 o8
50 ECTKOCTH BOABI U CIOCOOEI €€ 21.03.2024 bubmuoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/00aec1886
[IpakTrueckas padora Ne 6 o reme Eu6 OK
53 "XEcTKOCTEL BOIBI M METOEI €€ 01.04.2024 nonnotexa [
" https://m.edsoo.ru/00aelae8
YCTpaHEHUsI
54 Amomumnmii 04.042024  Duomiorexa [IOK
https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBONCTBA OKCHIA U 08.04.2024 bu6nuorexa [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 JKeneso 11.04.2024  Duommorexa HOK
https://m.edsoo.ru/00ae1d86
O 11
57 KCHJIbl, TUJIPOKCUBI U conu xkene3a (II) 15.04.2024 bubnmoreka [JOK
u xenesa (I1I) https://m.edsoo.ru/00ae35¢e6
58 O00011IeHNE U CUCTEMATU3AIUS 3HAHUI 18.04.2024
[TpakTuueckast paborta Ne 7. Pemenue
59 BKCHepI/I\IE/IeHTaJ'II)HI)IX 3a7a4 110 TEME 2 04.2024 bu6mmorekxa [OK
«Bakuenme MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COCIIMHEHU S
60  BeruucneHus 1o ypaBHEHHSIM 25.04.2024  bubmuoteka [{OK




XMMHUYECKHUX PEaKLuil, eciii OJUH U3
pCarcHToB 1aH B HU30BITKE TN COACPIKUT
IIpUMecH. BeI4KciIeHns: MacCOBOM J10JIH
BBIXO0J1a IPOAYKTA peaKknu

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

61 O000111eHrEe U cUCTEMATU3aLMs 3HAHUN 1 27.04.2024
KonTtponsHas padora Ne4 o reme
62  «BaxHeiime MeTaIbl U UX 1 02.05.2024
COCTUHEHUS
BemectBa u MmaTepuainbl B TOBCEIHEBHOM bubnnoreka [JOK
63 JKU3HH YeJIOBEKA ! 06.05.2024 https://m.edsoo.ru/00ae3£50
64 XHUMHUYECKOE 3arpsA3HEHUE OKPY KaOIIEH 1 13.05.2024 bubnunoreka [JOK
cpenpl https://m.edsoo.ru/00ae4270
65 Ponb xumum B penieHnH 3K0JI0rM4eCKUX | 16.05.2024 bubmmorexa [IOK
npobieM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O6OG£IIGHI/IC u | 20.05.2024 bubnunoreka [JOK
CHUCTEeMaTHU3alus 3HaHUU https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypoK. O606111eH1/Ie u | 73.05.2024 bubnmnorexa [JOK
cucreMaru3anus 3HaHUN https://m.edsoo.ru/00adb33c
68 PesepsHblil ypok. O600111€HNE U | bubnnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 67

[TPO'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NIPOLIECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

Xumusa, 9 xmacc/ T'abpuensu O.C., OctpoymoB MW.I'., CnaaxoB C.A.,
AxnnonepHoe obmectBo «M3narenscTBo «IIpocBerienne»
METOJIUYECKHUE MATEPUAJIBI JIJ151 YUUTEJISA
0. C. ['abpuensn,  W. I. OctpoymoB, M. B.  AkcéHoBa
MeToaudeckoe rmocoomne TS YUUTEIS,
XMUMMUA,9 knacc, "IIpocsemienue"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MUHTEPHET
http://him.1september.ru Enunas komnekuust [[OP: Ilpenmernast kosuiekuus
«XHAMUS»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHbIE
skcniepuMeHThl: xumusa. Komnekuus Poccuiickoro o061eo6pa3oBaTenbHOIO
noprana

http://experiment.edu.ru AJIXNUMHUK: CalT JLIO. AnukOepoBoii
http://wwwalhimik.ru Bcepoccuiickas onauMMIHMana I[IKOJbHUKOB [0 XUMHUU
IIKOJIBI

http://www.chemistry.ssu.samara.ru  OCHOBbI XHWMHHU: DJICKTPOHHBIA YUECOHUK
http://wwwhemi.nsu.ru OTKpBITHIT KOJUICJTK: Xumus
http://www.chemistry.ru JluctaHIMOHHAS OJINMITHAJA o XUMUU:
TEJIEKOMMYHUKAITUOHHBIN oOpa3oBaTeIbHBIM IIPOEKT
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