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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo XuMuu Oa€T MNPEACTABICHUE O LEISAX, OOIIeW cTpareruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE CoJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM MW TeMaM IMPOTrpaMMbl IO XHUMHUH, OINpPEIEseT KOJUYECTBEHHBIE WU
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEJILHOM JIEATEbHOCTH OOYYalolerocsi Mo OCBOEHUIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 HSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXXHOCTEH 1T CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
DKCIIEPUMEHTATLHBIX M HCCICIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCSI;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
HAay4YHBIM 3HaHUAM, K IIPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHUYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COAEepKaHUsl  y4yeOHOro  MpeaAMeTa, KOTOPBIA  SABISAETCS  MEAAroru4ecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHUE OOYYaIOIIMMUCSI CHUCTEMbI IMEPBOHAUAIBHBIX IMOHSTUN XUMHH, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OPraHu4YeCKON XUMHUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MMOHITUNA O XUMUYECKOMN
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepunoanueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJIHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U IOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpP»,
«buosorus. 5—7 kiacce» u «dusuka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITENbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB M
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[Ipu u3ydeHUU XMMUU HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUSI BaKHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (dopmMupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOyJarolmmxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOLIUX MTPUOOPETEHUIO 00YYarOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTIO3HAHUA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHHMHA OOBSICHATH U OLIEHWBATH SIBICHUSA
OKpY’KaloIller0 MHUpa, MCIOJb3ySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYEHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAaHHS LEHHOCTH XUMHUYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTUYECKU
1eJ1eco00pa3HOTr0 TOBEICHUSI B OBITY W TPYJOBOM JAEATEIBHOCTH B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIMTAaHUID HAa OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGWMISI M HAMPABICHHOCTH JATbHEUIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHU Ha YpPOBHE
OCHOBHOT0 00111€eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPETraTHOE COCTOSIHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

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

Xumuueckas ¢opmyna. BajJeHTHOCTh aTOMOB XUMHUYECKUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToOMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KomnuecTtBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacCchl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BeUIeCTB. XuUMuyeckue ypaBHeHMs. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mela C KHCIOTOMN) SIBJICHUH, HAOII0IeHNE U
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XMMUYECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3leieHHuss CMeceil: C TOMOIIBbI0 MarHuTa, (UIbTPOBAaHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(LIIapOCTEPIKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopojga B mOpupoje, (uU3HUeckue M XUMHYECKUe
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



NOJIy4eHHUs] KuUclopoda B JabopaToOpuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM razoB. Pac4éTsl M0 XUMHUUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEUIECTB B BOJIE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupoie U B KU3HU 4YelloBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Duzmyeckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinot. Homenknarypa kuciaor. @usnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpailleHus TopeHus (Mo)kapa), O3HAKOMJICHHWE C O0Opa3llaMu OKCHIOB U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIeIOBaHUE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeETajulaMHU, pPEaKkUui HEUTPAIN3ALWH, ITOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
aiemMenToB JI. M. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBS3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIIMHHONEpUOAHAs  (OPMBI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB IIepuoAa H
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanyeckoit cucreme . . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIlaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuTUA Hayku W npaktuku. . M. MenneneeB — yd€Hblii H
IPpaKIaHUH.

Xumuyeckass cBA3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHU, SIBISIONIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dporocuntes, apixanue, ouocdepa.

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

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHWUU CBOMCTB
XUMHYECKUX DJIIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA W HX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKuX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW PEaKUUU U IOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumeHm:

O3HAKOMJICHUE C MOJEISIMHU KPUCTALNIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBUS PA3JIMYHBIX (DAKTOPOB, MCCIEIOBAHUE AJIEKTPOIPOBOIHOCTU
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakUuu pas3yIoKEHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KucioTa, XUMUYECKHE CBOMCTBA, IMOJyYECHHE, NMpUMEHEHHeE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue M (pu3nmyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qusnueckue U XHUMHYECKHE CBOMCTBa (0OIIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTETICHU OKHCICHHS. A30T, pacpOCTPAaHCHHE B MPHUPOJIE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3NYECKUE U XUMUIECKHE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHAs peaKius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMu4eckoe 3arps3HeHre OKPYKaIoIIe cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE W XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdaToB B KaUeCTBE MUHEPAIBHBIX YI00pEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTCMICHW  OKHUCJICHHWS.  YTJIEPOA,  aJUTOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupoge. OKcuabl yriaepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumoresa riao0anbHOrO TOTEIJICHUS KJIUMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX pu3nueckue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPTaHWYECKUX BEIMIECTBAX KaK O COCITMHECHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpaX, OCNIKax, yriieBoJax — U UX
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHus KpeMHust B mpupojge. OOuiue mpeacTtaBiieHUs 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEJIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHIEHTPUPOBAHHOW CEPHOW  KHUCJIOTBI, H3y4YEHUE XUMHUUYECKUX CBOMCTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOTyUYeHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKAHHUs, B3ANMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOU KHCIIOTBI C MENIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJydeHHUE, COOMpaHue, paclo3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl WM W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM NPOMBIIUIEHHOCTH, PELUIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHene HeMeTalulbl U UX COCIMHEHUS.

MeTasuuibl 4 UX COCAMHEHUS

OO6m1as xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTajuioB. MeTajindeckasi CBsi3b U
METAJUIMYECKasi ~ KpPUCTA/UIMUeCKas  pemi€Tka.  DJIEKTPOXUMUYECKUU  pAll
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie mMeTambl: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIeNOYHbIX METAUIOB M HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJeHue B npupozae. Pru3nueckue 1 XUMHUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseimue coeavHeHHs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMHYECKHE CBOMCTBA amOMUHUA. AMGPOTEpHBIE CBOIMCTBA OKCHA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ilepnoanyeckoil cucteMe XUMUYECKHUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. Okcubl, ruipokcuibl U conu xxenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHME C o00pa3llaMM METaUIOB M CIUIaBOB, HUX (PU3NUYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KAJIbLIUS W HaTpusl C BOJOM (BO3MOYKHO HCIIOJB30BAHHE BHJIEOMATEPHUAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIEe3a B KHCIOPOIE
(BO3MOXHO  HCIOJB30BAHWE  BHUJAEOMATEPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KAUECTBEHHBIX PEAKIMl Ha MOHBI: MarHus, KajiblUs, aJIFOMUHUS, LIMHKA, JKEJe3a
(1) u xene3a (1), mexu (11), HaOMrOMEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB IMIPOKCHIA aTOMUHUS
Y TUIPOKCH]IA IMHKA, pEIEHUE IKCIIEPUMEHTAIbHBIX 33/a4 10 TeMe «BaxkHenmue
METaJUIbl U UX COCAMHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM XW3HM YeEJIOBEKAa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBas momoins mnpu
XUMHUYECKUX OKOTaX U OTPABJICHUSX.

XUMHUECKOE 3arps3HEHHE OKpy)Karoueh cpenbl (MpefenbHas IomycThuMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIE
MaTepHuabl).

Mescnpeomemmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®dusuka: Marepus, aTroM, OJJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOpPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAeMBbIE, TOILUIUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE = pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEHUE OIbITA ICSITETbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI0 OOIEeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEpHOU HH(OpMaimei o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTU MW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIUBUyaIbHON TPAEKTOPUU MPOJAOHKEHUS 00pa3oBaHus ¢ YUYETOM JTUUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAMUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
mpaBuiI 0€30MaCHOTO MOBEICHUS TTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYAIIUSX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTMYECKOW  KyJIbTYPhl, OCO3HAHHUS TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYMMBIC JIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpEeIMETax W MO3BOJISIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYILECTBICHUIO Y4eOHOU
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMU TIOHSTHIMH), UCIIOJIB30BAThH
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBA3U MEXKIY OOBEKTaMH H3Yy4CHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX MPECTABICHUN BBISBIISITH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABJIICHHBIE BOIPOCHl B KAaue€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOJoJaTh 3a XOJOM IMpoIllecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WU WHTEPHPETUPOBATH HWH(OOpPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHSTh pa3iuyHble METOAbl M 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIIOJIb30BaTh MW AHAJIM3MPOBaTh B IIpoliecce Y4YEOHOW U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHHE OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUS 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WIM) JIUCKYCCHHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; [eNaTh MPE3CHTAIHIO
pe3yabTaTOB BBIMOTHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABAaTEIbHOM M HMCCIIEJIOBATENBCKON  JEATENBHOCTH TPU  PEHICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uIuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATEJbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBISATh MM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSIX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIOJIb30BaTh ¥ AaHAJTM3UPOBATh KOHTEKCTHI, IPe/jlaraeMble B yCIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJEp)KaHUsl, YCTAaHOBJIEHHOTO MaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAy4YHbIE 3HAHUSA, YMEHHUS M CIIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 kiiacce npeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsl U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA4, OCHOBAHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMHUUYECKasi peakius, Kiaccudukanus peakluid: peaxiuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIMu 3aMElICHUs, pPEeakiuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSIpHAs KOBAJICHTHAS CBSI3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJMKY JUISI COCTaBJICHHS (HOpMys
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmyiiaM, BHJ XHUMHYSCKOW CBS3M (KOBaJeHTHAas HM HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHHMS MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)y, maneie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, 001iee YUClIo dJIEKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYKO MAacChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MIPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON EATEIIBHOCTH — aHaJU3
U CHHTE3, CpaBHEHHE, 0000IleHHe, CHUCTEMaTU3alnI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJII M3Yy4YCHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJECIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TPUTOTOBIICHUIO
pacTBOPOB C OMNPEICIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, heHondTaaenH, METHIOPAHK U JPYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMMUYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTUOH, aHHUOH, IIPOCTOE BEIIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTanu3aTrop, XWMHUYECKOE€ paBHOBecHe, OOpaTuMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUIMYecKasi), KpHUCTAIMYECKass pemETKa, KOPpPO3Hs METAaJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, TMPEAeNbHO JOMyCTUMAs
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHUYECKYI0 CHUMBOJHMKY [UIsl COCTaBlieHUS (opMyl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OIPENENSTh BaJIEHTHOCTh U CTEIIEHb OKUCIICHUS] XHMUYECKUX 2JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
ONnpeAenéHHOMY KJIACCy COEIMHEHUW 1o (opmyjiaM, BHA XUMHUYECKON
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA] MOHA MO0 XMMHUYECKOH (popmyre, XapakTep Cpelsl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MennaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
TabnuuyHyo (opmy lleproanueckoil cucTeMbl XMMHUECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMUA  XApAaKTEPUCTUKAMU  CTPOEHUSI  aTOMOB  XUMHUYECKUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COEIMHEHHUU B
npenaesiax MajlbIX MEPUOIOB U TJIABHBIX MOJATPYIIl C YUYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 M3MEHEHHUIO CTENECHEW OKHUCIICHUs
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUUECKHE XUMHUYECKHE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOATBEpPXAasi OINHUCAHUE
NpUMEPAMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOUIUX
XMMHUYECKUX PEaKLN;

COCTABJISITH  YPaBHEHUS AJEKTPOJUTUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYITHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHIA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJISIPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (opmyie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paTOpHBIM  O0OpYyJIOBaHUEM, a TakKe IMpaBWia OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uonua-, kapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICTUTEIBHON NEATCIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJII0ICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, IKCIEPUMEHT (peajbHbId U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
HaunmeHnoBaHue Moayab «YpouHasi KoauuecTBO 9acoB
Ne JaekTpoHHbIe (HU(pPOBbHIE)
/i pa3aeyioB U TeM AeATeJbHOCTD) Beero Kontposbubie IIpakTnueckue 06pazoBATENBHbIE PECYPCHI
NMPOrpamMMbl padoTbI padoThbI
Pa3nean 1. [lepBoHayanbHble XUMHUYECKHEe IOHATHS
JleHb 3HaHUH, ICHDb
MMCbMEHHOCTH,
MEKIYHApOAHBIN AEHb
XuMusi — BaKHas 0JIarOTBOPUTEILHOCTH,
o0nacTb MEXK1yHapOIHbII
11 €CTECTBO3HAHUSA U JIEHb TPAaMOTHOCTH, 5 5 bubnuorexa [JOK
MPAKTUYECKOU MEKIYHapOAHBIN AEHb https://m.edsoo.ru/7f41837c
JIeATETbHOCTH MaMATH KEPTB
4eJloBeKa ¢ammzma, 115 net co
JTHSL OTKPBITUS
namsaTHuka MBany
®énopoBy B MockBe.
Mex1yHapoaHbIit
JI€Hb MOXKHUIIBIX
JIIOAEH, IeHb YUUTEIIs,
BemecrtBa u BCEMUPHBIN JIEHb
1.2 XUMHUYECKHE Typusma. JleHp 15 1 bubmmorexa LIOK
https://m.edso00.ru/7f41837c
peakimu HApOJIHOTO €INHCTBA,

JIEHb COTPYAHHUKA
OpPraHoB BHYTPEHHHUX
nen PO..



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

Wroro mo pazneny 20

Pa3zgen 2. BaxHelilue npeacTaBUTe/ I HEOPraHUYeCKUX BellleCTB

MEKIYHAPOIHBIN JEHD
CTYJICHTA, JI€Hb
pabOTHHMKA HAJIOTOBBIX
opranoB PO,

Bo3nyx. Kucnopon. BCEMUPHBIN JIEHb
2.1 [TonsiTe 06 60pr0B1 co CITHM/lom 6 bubmorexa LOK
' P S https://m.edso0.ru/7f41837¢
OKCHJIAX MEXTyHApOIHBIN JIEHb
WHBaIUI0B, [leHb
I'epoeB OteuecTBa B
Poccun, neup
Koncturynuu PO.
Hogwrii Tog1,
POXKAECTBO XPUCTOBO,
59 Bonopoa.Ilonsitue o JIEHb ITaMATHA IOHOT'O 8 bu6mmoreka [IOK
' KHCJIOTaX U COJISAX repos — aHTH(aIIuCTa, https://m.edsoo0.ru/7f41837c
JIEHb POCCUMCKOU
HayKH.
€Hb 3alUTHUKA
Bopa. PactBopsl. A =
OrteuecTBa, bu6mmorexa [IOK
2.3 ITousarue o6 9 5 1
BCEMUPHBIN JEHb https://m.edsoo.ru/7f41837c
OCHOBaHUSX
MHcaTels,
MexnyHapoaHbIi
OCHOBHBIE KJIaCChl JKEHCKHH JICHD,
2.4 HEOPraHUYECKUX BCEMHUPHEBIN JE€Hb 11 1 bubmorexa LIOK
' P . P https://m.edsoo.ru/7f41837¢c
COEIMHEHU M M033UH, JIEHb

pabOTHHKA KYJIBTYpHI



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

Poccun

Hroro no pazneny

30

Pa3nen 3. [llepunoanueckuii 3axkon u [lepuoguveckas cucrema xumudecknx 3j1eMeHToB /I. . MenaesneeBa.
Crtpoenue aToMOB. XUMHYECKasl CBSA3b. OKNCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEeAKIIUN

[Tepuognueckuit MexnyHapoaHbli
3aKOH U JICHD IITHII,
[Tepuoanueckas MEXIyHAPOAHBIN JIEHb
cucrema JIETCKON KHUTH, JIEHb bubnuorexa [JOK
3.1 . 7
XUMHYECKUX reoJiora, BCeMUPHBII https://m.edsoo.ru/7f41837c
sneMeHToB /. W. JIEHb 37J0POBbBSI.
Menneneena.
Ctpoenue aToma
XUMHYECKas CBA3b. BcemupHblii 1€Hb
39 OKHCIIMTENIHLHO- 3emuu, J1€Hb pajno, 8 bu6mmoreka [IOK
BOCCTaHOBUTEJIbHEIE Jlens [ToOenpl https://m.edso0.ru/7f41837¢
peakuuu
bu6mmoreka [IOK
Hroro o paszery 15 https://m.edso0.ru/7f41837c
PeszepBHOe Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO
YACOB IIO 68

[NPOT'PAMME



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

9 KJIACC

Moayab «YpouHast Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaunmeHnoBanme
Ne AeATEeIbLHOCTD) (undgposBbie)
pa3iesioB U TeM Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
nporpamMmMsbl padoThI padoTshI
pecypcbl
Pa3zgea 1. BenrecTBO 1 XUMHYECKHE PeaKIUn
[ToBTOpEHME M JleHb 3HaHMi, 1EHb
11 yriayOsieHue 3HaHU| IMCbMEHHOCTH, 5 1 Bbu6moteka [JOK
' OCHOBHBIX Pa3JieJiOB MEXIYHAPOAHBIA I€Hb https://m.edsoo.ru/7f41a636
Kypca 8 kinacca 0J1ar0TBOPUTEIHHOCTH,
MexxayHapooHBEIA JIEHD
OcHoBHbIE yHap
IrPaMOTHOCTH, Bbu6moteka [JOK
1.2 3aKOHOMEPHOCTH . 4
. MEXIYHAPOAHBIA I€Hb https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEaKIUi
MaMsITH KepTB darmsma.
DNEeKTPONUTHYECKAs 115 ner co nust
13 JMCCOLMAIHA. OTKPBITUS MMAMSTHUKA 3 1 1 bubmuoreka [IOK
' XHUMHUUYECKUE pEeaKun HBany ®EnopoBy B https://m.edsoo.ru/7f41a636
B pacTBOpax Mockse.
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
Obmas Mesx1yHapOIHbIH 1eHb
XapaKTEPUCTUKA MOXKIJIBIX JIFOJICH, ICHB
. bubnuoteka [JOK
2.1 XUMHUYECKHAX YUHTEIS, BCEMUPHBIN 4 1

3reMeHTOB VIIA-
rpynmnsl. [anoreHsl

JIeHb Typu3Ma. JleHb
HapOJIHOTO €IMHCTBA.

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

OO61mas
XapaKTEPUCTHKA

2.2

JleHp coTpynHHKa
OpPraHOB BHYTPEHHUX

bubnunorexa LIOK
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

XUMHYECKHX
anemeHToB VIA-
rpynmnsl. Cepa u eé

nen PO,

COCAMHEHHUS
Mex1yHapOaHbIi 1€Hb
CTYyJICHTA, JICHb
pabOTHHKA HAJIOTOBBIX
opraHoB P®, BceMupHBIi
O6mmas p P
JIEHb TIPOTHUB THrabera,
XapaKTEePUCTHKA .
€CKHUX BECMUPHEIM JCHE bubmuoreka [{OK
XAMHY
2.3 00ps0b1 co CIT oM, 7
a1eMeHTOB VA- p UH https://m.edso0.ru/7f41a636
MEXIyHAPOAHBIN JIEHb
rpymnsl. A3ot, ¢pocdo
Pyl bocpop WHBAIUAO0B, [[eHb
M UX COCAUHCHUS
I'epoeB OTeuectBa B
Poccun,
MEXIYHAPOAHBINA I€Hb
MpaB YeJIOBEKa.
O6mas
XapaKTEepPUCTHKA
XAMHUYECKHUX BuG 110K
HOINOTEKA
2.4 sneMeHTOoB IVA- 8
https://m.edso0.ru/7f41a636
IpyHNIIbL. YTIEpoa U
KPEMHHI U UX
COCIMHEHMUS
Hroro no pazneny 25
Pa3znen 3. MeTaajibl 4 UX COeAMHEHUA
31 OO6mme cBoiicTBa Jens Koncturymmumn 4 bubmuoreka [{OK

METAJlJIOB

Poccuitckoit denepanuu,

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



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

3.2

Baxxueiinme MeTamuibl Hoswrlii ro.

16
U X COEAMHEHUS

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

POXKAECTBO XPUCTOBO,
JI€Hb MaMATH FOHOTO
repos — aHTH(AaIIuCTa,
JIEHb POCCUMCKON HAYKH,
JIeHb 3alIUTHUKA
OreuecTBa,

Htoro no pazneny 20

MexnyHapoaHblli 1E€Hb
POIHOTO SA3bIKA,
BCEMUPHBIN JEHb
mucaTes,
MEKTYHapOHBII
JKEHCKHH JIeHb

4.1

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
Mex1yHapOaHBIN 1EHb
IITUL], MEXIYHAPOIHBIN
JIEHb JETCKOM KHUTH,
JIEHb T€0JI0Ta,

MaTepHraJibl B J)KU3HU o 3
BCCMHUPHBIU JC€HDb

BemecTtBa n

YCJIO0BCKa o
300pPOBbs, BCCMUPHBIN

JIEHb 3€MIJIH, IEHb PAJIHO,
Jenb [To6enpr

Hroro no pazneny 3

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

PeszepBHOe Bpems 3

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

but6mmorexa [IOK
https://m.edsoo.ru/7f41a636



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

ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero H3yYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ipeamer xumun. Pons xumuu B bu6mmoreka [IOK
1 1 .09.2024
JKU3HM 4enoBeka. Tena u BemecTsa 0 0 03.09.20 https://m.edsoo.ru/ff0d210c
IToHsATHE O METONAX MO3HAHUS B bubnuorexa [JOK
2 XUMAH L 0 0 04.09.2024 https://m.edsoo.ru/ff0d227e
[IpakTuueckast padora Ne 1 «IIpaBuia
3 paboThl B 1a00paTOpUU U IPUEMBI 1 0 1 10.09.2024 bubnuoteka [JOK
oOpartieHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0OBaHUEM
4 YucTeie BelecTna UI/I cmecu. CriocoObl 1 0 0 11.09.2024 bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2 Bu6 10K
. nonnoTeKa
5 «Paznenenune CMeceI/IV (Ha mpumepe 1 0 1 17.09.2024 httos://m.edsoo.ru/ff0d28¢8
OUYMCTKU MOBAPEHHOM COJIN)»
bubmuorexa [JOK
6 ATOMBI U MOJIEKYJIBI 1 0 0 18.09.2024 httos://m.edsoo.ru/fod2a6e
7 XVMHYECKHUE DIIEMEHTBI. 3HAKH 1 0 0 94.09.2024 bubnnorexka [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 [IpocTsie 1 crnoKHbBIE BELIECTBA 1 0 0 25.09.2024 httos://m.edsoo.ru/fod2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 0 0 01.10.2024  bubGmuoteka [IOK



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

3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

https://m.edsoo.ru/ff0d2d50

bubmuorexa [JOK

10 Xumuuaeckas opmyia. BaareHTHOCT 02.10.2024 https://m.edsoo.ru/ffod2eae
aTOMOB XMMHUYECKUX JIEMEHTOB

11 OtHOcHTENbHAS aTOMHAs Macca. 08.10.2024 bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
MaccoBast 10151 XUMHAYECKOr 0O bubmuorexa [JOK

12 09.10.2024
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
KonuuectBo BemecTBa. Modb. bubnuorexa [JOK

13 15.10.2024
MognspHas macca https://m.edsoo.ru/ff0d5230

14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. 16.10.2024 bubmuorexa [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa

15 [Ipu3naku u yCHOBI/I;IV MPOTEKAHUS 9210.2024 bubnmnoreka [JOK
XUMHYECKUX PEaKUi https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHMs MACChI BEILIECTB. 93.10.2024 bubnnorexka [JOK
XHUMUYECKUE YPABHEHHUS https://m.edso0.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl Eub 1OK

nonnoTeKa

17 BEIIECTBA 110 ypaBHeims[M 05.11.2024 https://m.edsoo.ru/F0d5708
XUMUYECKUX PEaKIui
Knaccudukanus XuMHuecKux

18 €aKIi (COeAMHEHUS, PA3IIOKEHUS 06.11.2024 Bubmmorexa LIOK
peak A P : . https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN- Bu6 LOK

nonnoTexa

19 SHIAKJIONEINCT. 0606uvleHI/Ie 51 12.11.2024 httos://m.edsoo.ru/ff0d40cA
cucTeMaTtu3anus 3HaHU

20 Kontponbnas padora Nel o teme 13.11.2024 bubnuorexa [JOK
«BemecTBa 1 XUMUYECKUE PEAKLIUID) https://m.edso0.ru/ff0d4290

21 Bo3nyx — cmechk razos. Cocrtas 19.11.2024  bubGmmorexa [IOK



https://m.edsoo.ru/ff0d2d50
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
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BOo3ayxa. Kucinopon — aneMeHT u
npoctoe BemuiectBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

bu6mmoreka [IOK
22 KHCTIOpo/ia (peakiuy OKUCIICHUS, 20.11.2024 httos://m.edsoo.ru/f0d4614
ropenue). [lonstue 06 okcumax
CrniocoObI MoTy4eHus KUCIopo/ia B
23 71a00paTOPUH U TPOMBIIIIIICHHOCTH 26.11.2024 bubmorexa LHOK
patop P ' o https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O 97 11.2024 bu6mmorexa [IOK
TEPMOXMUMHUYECKOM YPaBHEHHH, 3K30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYECKUX PEAKIUIX
TomnuBo (He(dTh, Yroiab U METaH).
25 3arpsi3HEHUE BO3yXa, CIIOCOOBI €T0 03.12.2024 bubmorexa LHOK
P R, o https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[IpakTuueckas pabora Ne 3 o Teme Bu6 10K
UOJINOTEeKA
26 «[Tonydyenue u co(vinpaHI/Ie KHCIIOpOJIa, 04.12.2024 https://m.edsoo.ru/ff0d4ae?
U3YYEHHE €r0 CBOMCTBY
97 Bomopon — anemeHT u mpocToe 10.12.2024 bubnmnorexa [JOK
BemecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
78 dusnveckue U XMMUYECKUE CBOMCTBA 11.12.2024 bu6mmoreka [IOK
Bojopoa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4ddo
bu6mmorexa [IOK
29 [TonsaTue o KkucnoTax M CONSIX 17.12.2024 https://m.edsoo.ru/Fod50d2
30 Crioco0bI ostyueHust BO0poia B 18.12.2024 bubnnoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
31 [Ipaktuueckas padota Ne 4 o Teme 94,12 2024 bubnmnoreka [JOK

«[lony4yenue u coOupanue BOAOPOJa,

https://m.edsoo.ru/ff0d4f42
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W3y4YEHHUE ETO CBOMCTB»

Moutsipabiii 00bEM Ta30B. 3aKOH

bu6mmoreka [IOK

2 25.12.2024
3 ABorazpo > 0 https://m.edsoo.ru/ff0d542e
Brruncnenus o0b€Ma, KonMuecTBa Eub OK
33 BEII[ECTBA ra3a 10 ero I/IBBCCTHO-I‘VIy 14.01.2025 h::psj?;lr%?:(;csigru /05520
KOJIMUECTBY BEILECTBA WK 00BEMY
Brruucnenust 00b€MOB ra3oB 1o 15.01.2025
34 ABHCHMIO PEAKIIMH Ha OCHOBE bubmorexa LHOK
7P “p B . https://m.edso0.ru/ff0d5708
3aKO0HA 00BEMHBIX OTHOILICHUH T'a30B
35 ®dusnyeckue 1 XUMHUCCKUE CBOMCTBA 21.01.2025 Bubnuoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [TonsTue 00 22.01.2025  Bubnuoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTeb. 28.01.2025
37 Hacki1ieHHbIE ¥ HEHACHIIIICHHBIE bu6mmorexa [IOK
pactBOpbl. MaccoBas 10J11 BEIECTBA B https://m.edsoo.ru/ff0d5b40
pacTtBope
[Ipaktrueckas padota Ne 5 o Teme 29.01.2025
38 «ITpuroroBieHue pacTBOpPOB ¢ bubnuoteka [JOK
onpencnEéHHON MacCOBOU J10IEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 Kontponbnas padora No2 o teme 04.02.2025 bubnuotexa [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KIacCupUKAIIUS, 05.02.2025  Bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[lonydyeHne n XuMH4YECKUE CBOKCTBA 11.02.2025
bu6mmoreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX

OKCHJIOB

https://m.edsoo.ru/ff0d664e
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OcHoBaHusI: cOCTaB, Kiaccuduxams,

12.02.2025

bubmuoreka [JOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TomyyeHne 1 XUMHUYECKUE CBOICTBA 18.02.2025  BubGnmoreka [TOK

43 .

OCHOBaHUH https://m.edsoo.ru/ff0d67ca

44 Kucnotel: cocta, kinaccudukarus, 19.02.2025  Bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [Tomyyenne u XUMHUYECKUE CBOICTBA 25.02.2025  Bubamoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATypa, 26.02.2025

46 CHOCOéBII) HHOJI )eHI/Iﬂ XHMHIIZ(I:)KHG bubmorexa HOK

. yi ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[TpakTuueckast pabota Ne 6. Pemenue

47 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME 04.03.2025 bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COETUHEHUIN)

48 I'eneTndeckas CBA3b MEXKIY IfnaccaMI/I 05.03.2025 bubnnorexka [JOK
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9a50
O000111eHNEe U CUCTEMATU3ALIS bu6mmoreka [IOK

4 11.03.202

o 3HAHUHI 03.2025 https://m.edso00.ru/00ad9ch2
KonTponsHnas padora Ne3 no teme Bu6 110K
" nOIMoTeKa

50 OCHOBHI)IevI:J'IaCCBI HEOPTaHUYECKUX 12.03.2025 https://m.edsoo.ru/00adge 1a
COCTUHEHUI
[TepBbIe MOMBITKU KIACCHPUKAITUU

51 XUMUYECKUX AieMeHTOB. [loHsaTHe 0 18.03.2025 bubmmorexa [JOK

' o https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMCHTOB
[lepronnueckuii 3aKOH U
52 [leproauueckas cucreMa XMMHUYECKUX 19.03.2025 bubmmorexa [OK

anemenToB 1. . Menneneepa

https://m.edsoo.ru/00ada52¢
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bubmuorexa [JOK

53 [Tepuonpl, rpymmbl, TOATPYIIITHI 25.03.2025 https://m.edsoo.ru/00adas2c
54 Crpoenue atomoB. COCTaB aTOMHBIX 96.03.2025 bubnmoreka [JOK
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YCK Bt OK
55 aTOMOB 3J1eMeHTOB [lepnonnueckoit 08.04.2025 nommorexa L
https://m.edsoo.ru/00ada6hc
cucremsl [[. 1. Menaeneesa
XapakTeprucTuKa XUMHIECKOTO 09.04.2025
56 3JIEMEHTA MO €TI0 MOJIOKEHHUIO B bubmuorexa [JOK
ITepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leproanueckoro 3akoHa 15.04.2025
57 JUISl pa3BUTHS HAYKH U NTPAKTUKU. []. bubnuorexa [IOK
N. MenaeneeB — y4€HbIi, IE1aror 1 https://m.edsoo.ru/00ada96e
TpaXKTaHUH
58 DIEeKTpOOTPULIATETLHOCTh AaTOMOB 16.04.2025  Bubnmoreka [IOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 [TpomexyTounas arrectarus B popme 22.04.2025  Bubmmoreka [JOK
TECTUPOBAHUS https://m.edsoo.ru/00adac34
Honnas xuMuueckast CBs3b. 23.04.2025
60 KoBaneHTHasI mossipHas XUMAYECKast bubmmorexa [JOK
' p https://m.edsoo.ru/00adaab8
CBSI3b
61 KoBanenTtHast HenomsipHas 29.04.2025  Bubamoreka [IOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab9
62 S —— 30.04.2025 bubmuoteka [IOK
https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE 06.05.2025 bubnmuotexa [JOK

peaxiuu

https://m.edso0.ru/00adb076
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bubmuorexa [JOK

64 OKHUCINTEIN U BOCCTAHOBUTEIU 1 07.05.2025 https://m.eds00.ru/00adb076
Kontponbnas padora No4 o teme 13.05.2025
65 «Ctpoenune aroma. XuUMHU4IeCKast 1 bubmorexa [IOK
p ' https://m.eds00.ru/00adb486
CBSI3b)»
PesepBHeiit ypok. O600ICHHE 1 14.05.2025  Bubaunoreka [IOK
66 . 1
cucTeMaTu3aIus 3HaHui https://m.edsoo.ru/00adb33c
PesepBHblit ypok. O6o01IeHNE U 20.05.2025  bubmamoreka LIOK
67 . 1
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
68 PesepBurlit ypok. O60011eHNE U 1 21.05.2025  Bubmuoreka IJOK
cHUCTeEMaTH3alusl 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
ara uuppoBbIe
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue A op
Bcero u3ydyeHusi  obOpa3oBaTejbHbIE
padoThI padoTshI
pecypcsbl
[Tepuonuueckuii 3aKoH.
Ilepuonuueckas cucrema bubnnoreka [JOK
1 1 0 0 04.09.2024
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Menpeneesa.
3aKOHOMEPHOCTHU B U3MEHEHUU 05.09.2024
2 CBOMCTB XUMUYECKHUX IIEMEHTOB 1 0 0 bubmmorexa [JOK
N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Krnaccudukanus 1 HOMEHKIATypa 11.09.2024  Bubmuoreka [IOK
3 1 0 0
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buasl XUMHUUECKOI CBSI3U M TUIIBI 1 0 0 12.09.2024  Bubmuoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonrtponbHast padora Nel no treme 18.09.2024
5 «IToBTOpEeHuUe U yriybiaeHne 3HaHUH 1 1 0
OCHOBHBIX Pa3J/Ie]IoB Kypca 8 Kiaccay
5 Knaccugukanus Xxummuaeckux 1 0 0 19.09.2024  BuGamoreka [IOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMHUECKOMN 25.09.2024
7 eaknuu. IToHATHE O TOMOT€HHEIX U 1 0 0 bubmmorexa [TOK
p ' https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
[lonsiTHE 0 XUMHUECKOM 26.09.2024
8 aBHOBecHH. DaKTOPHI, BIUSIIONTNE 1 0 0 bubmmorexa [JOK
P ’ PbL, _ B https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUYECKOU PEAKITUH H
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ITOJIOXKCHHUEC XHUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

2.10.2024
o peakuuu 02.10.20 https://m.edsoo.ru/00adcade
Teopus 37IEKTPOIUTUUECKON 03.10.2024
10 nccoruanuu. CUIbHBIC U clla0bIe bubmorexa LHOK
A HHALU https://m.edso0.ru/00adcd68
ANEKTPOJIUTHI
11 HouHbIe ypaBHEHHS peaKIuii 09.10.2024  bubmnorexa LHOK
P peaxtt https://m.edsoo.ru/00add448
XHWMHYECKUE CBOMCTBA KHCIIOT U 10.10.2024
OCHOBaHMH B CBETE MPEACTABICHUI bubnmnoreka [JOK
12 .
00 2JIEKTPOIUTHYECKON https://m.edsoo.ru/00add5d8
JUCCOLIAAITIT
XHWMHYECKUE CBOMCTBA COJICH B 16.10.2024
13 CBETe MpeicTaBIeHut 00 bubmmorexa [OK
peA . https://m.eds00.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 [TonsTHE O THAPOIU3E Coei 17.10.2024 | bubmorexa [IOK
AP https://m.edso00.ru/00add9d4
15 O06o001IeHre U CHCTEMaTH3aIs 23.10.2024  BubGmmoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1. 24.10.2024
16 «Pemmenne 3KkCIepUMEHTATBHBIX bubmmorexa [JOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KontponsHast padora Ne2 o teme Bu6 LOK
nOIMoTeKa
17 «DNEKTPOTUTUYECKAS TUCCOITHAITHS. 06.11.2024 https://m.edsoo.ru/00addeco
XHUMHUYECKUE PEAKIIUU B PACTBOPAX))
18 OO1m1ast XapaKTEepUCTHKA raJIOreHOB. 07.11.2024  BubGmmoreka [JOK

XUMHUYECKUE CBOWCTBA HA IIPUMEPE

https://m.edsoo.ru/00addfe2
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XJiopa

XnopoBoaopoa. CoJisiHast KHCIIOTA, 13.11.2024
19 XUMHUYECKHUE CBOMCTBA, MOTYyYEHUE bubmmorexa [IOK
> O ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpakTrueckas padota Ne 2 o Teme 14.11.2024
20 «[TomydeHne coNsTHOM KUCIOTHI bubmorexa LHOK
yi - . ’ https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSIM 20.11.2024
21 XUMUYECKUX PEAKIUi, €CIIH OJUH U3 bubmmorexa LIOK
PCAKIUTH, a https://m.edso0o.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTeprcTHKa YJICMCHTOB 21.11.2024  BubGmmoreka [IOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnoTpOonHbIC MOAU(UKAIIUN CEPBHI. 27.11.2024
93 Haxosxnienue cepsl 1 €€ coeTMHEHU I bubnnoreka [JOK
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBomopo1, CTpOEHHUE, ) 98.11.2024 bubnnoreka [JOK
¢bu3nuecKkrue 1 XuMUYeCcKre CBONCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA, Eub 10K
UOJINOTEeKA
25 04.12.2024
(pn3f4qecme 1 XHMITTICCIHE https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKHE peakliny, JIexalire B 05.12.2024
OCHOBE TIPOMBIIIUICHHOTO Crioco0a
26 IIOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHMMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolen cpeabl COeTMHEHUSIMU
cephl
27 Brruncinenue MaccoBoii 10JH BBIXOda 11.12.2024  Bub6nuoteka [IOK
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IIPOAYKTA PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCcTHKa SJIEMEHTOB 12.12.2024
08 VA-rpynmnsl. A3o0T, bubnuoreka [IOK
pacIpocTpaHeHue B IIPUPOJIE, https://m.edsoo.ru/00adeeab
(du3HUecCKre U XUMUIECKIE CBOHCTBA
AMMHaK, ero Gpu3ndecKue u 18.12.2024
29 XUMHUYECKHUE CBOMCTBA, MOTYYCHUE U bubmorexa HOK
> HOIYH https://m.edso0.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas padora Ne 3 mo Teme 19.12.2024
30 «[TonydeHne aMmmMuaKa, U3y4eHue ero bubmmorexa LIOK
N yi - H3YH https://m.edsoo.ru/00adf180
CBOWCTB
31 A3oTHas KUCIOTA, €€ (hU3MIecKue u 25.12.2024  bubGmmoreka [IOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH 26.12.2024
aAMMOHHS B KQUECTBE MUHEPATBHBIX
32 oOpeHuil. XuMHU4YECKOe bubmorexa HOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®ocdop. Oxeun pochopa (V) u
33 (1)00((11))0 pHaﬂ KI/I?J'I((i))Ta (b(blfsn(qe)cxne " 09.01.2025 bubmmorexa [JOK
P . o https://m.edso0o.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnons3oBanue docdaTos B 15.01.2025
34 KauecTBE MHUHEPATbHBIX YI0OPEHUH. bubnmoreka [JOK
3arpsi3HeHue IPUPOTHON CPEIb https://m.edsoo.ru/00adfc20
dbocharamu
Vrunepon, pacnpocTpaHeHHE B 16.01.2025
POJL, pactipoctp bubmuoreka [JOK
35 npupoje, Gpu3ndeckue 1 XUMHYECKHe

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxcunpl yraepoaa, ux pusnueckue u 22.01.2025

36 XHMHYECKHE CBOMCTBA. bubmuoreka [JOK
DKOJIOTHYECKUE TTPOOIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHIoM yrieposaa (1V)

37 VYronpHas KUCIIOTa U €€ COJH 23.01.2025  bubmmorexa [IOK

https://m.edso00.ru/00ae006¢c
[IpakTuyeckas padora Ne 4 o Teme 29.01.2025
"[lonyueHune yriaekuciioro rasa. bubnnorexa [HOK

38
KauecTBenHnas peakiusa Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-MOH"

[lepBoHayasibHbIE TOHATUS 00 30.01.2025
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa LHOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX yriepo/ia
. bubnuorexa [JOK
4 K .02.202
0 DEMHHIT H €10 COCAHHEHHA 05.02.2025 https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.

41 Pemrenue 3Kcnep1v/1MeHTanLme 3a71a4 06.02.2025 bu6mmoreka [IOK
no teme «BaxHeie HeMeTaibl U https://m.edsoo.ru/00ae0bf2
HX COCIMHCHHUS
KonTponbnas padora Ne3 no teme

42 «BaxxHeimme HeMeTaIlTbl U UX 12.02.2025 bubmorexa HOK

o https://m.edsoo.ru/00ae0e18
COCTUHCHHU S
OO01mas xapakTepucThKa
XUMHUYECKUX DJIEMEHTOB —

43 MeTaJIoB. MeTaiindeckas CBsI3b U 13.02.2025 bubmuorexa [JOK
MeTaJUTNYeCKas KpucTajandeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METaJIJIOB

44 XHUMUYECKHE CBOMCTBA METAJIJIOB. 19.02.2025 bubmmoreka [IOK



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

DNEKTPOXUMUYECKUN P
HaIPSDKCHUH METaJIJIOB

https://m.edsoo.ru/00ael1156

OO6u1re cnocoObl MOTyYSHHS
MmetaiuioB. CriaBel. Beraucienus no

. bubnmoreka [JOK
45 YPaBHEHUSIM XUMHYECKHUX PEAKIMM, 20.02.2025 https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
MIPUMECH
bu6mmorexa [IOK
46 [TonsiTHE O KOPPO3UH METAIIOB 26.02.2025 https://m.edsoo.ru/00ae1278
bu6mmorexa [IOK
47 [Hesnotmere MeTas: 21:02.2025 https://m.eds00.ru/00ae14b2
Okcubl ¥ THAPOKCUIBI HATPUS U bu6mmorexa [IOK
48 Kajus 05.03.2025 https://m.eds00.ru/00ae14b2
[lerouHO3EMENbHBIC METALIBI — 06.03.2025  Bubamnoreka [IOK
49 . .
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ae15e8
50 BakHeiime coeqMHEHUS KaJTbIIUS 12032025 bubmmorexa [IOK
A t https://m.edsoo.ru/00ae15e8
51 O06001IeHNe U CUCTEMATU3 AT 13.03.2025
3HaHUH
59 JKécTkoCTh BOABI M CIOCOOBI €€ 19.03.2025  Bubmamoreka [IOK
YCTpaHEHHUs https://m.edso00.ru/00ae1886
[TpakTryeckas pabora Ne 6 o Teme 20.03.2025
53 "YKECTKOCTh BOBI M METO/IBI €€ bubmorexa HOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. 26.03.2025  bubmuoteka [JOK
>4 AJTIOMHHHIL https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHIA U 27.03.2025  Bubamoreka [IOK

THAPOKCH]IA

https://m.edsoo.ru/00aelc64



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

bubmuorexa [JOK

>0 Keneso 09.04.2025 https://m.edsoo.ru/00ae1d86
57 OKCHIBI, THIPOKCHJIBI U COJTU 10.04.2025  Bubmmoreka [JOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O06o001IeHNne U cUCTeMaTU3AIUS 16.04.2025
3HAHUU
[TpakTrueckas padota Ne 7. 17.04.2025
59 Penienue skcriepuMeHTaNbHBIX 3a]1a4 bubnnoreka [JOK
1o TeMe «BakHenIre MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS»
Brruncnenus no ypaBHEeHUSIM 23.04.2025
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
60 peareHToB J1aH B U30bITKE WU bubnuorexa [IOK
COEPKUT puUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJIHM BBIX0JIa TIPOJTyKTa
peakuuu
61 IIpoMexyTouHas aTTecTanus B 24.04.2025
(dhopme TecTUpOBaHUS.
KonTponbnas padota Ne4 mo Teme 30.04.2025
62 «BaxHelnnme MeTauibl 1 UX
COEIMHEHUS»
63 BemectBa n NiaTepHa.nm B 07.05.2025 bubnmuotexa [JOK
ITOBCETHEBHOM KU3HH YEIOBEKa https://m.eds00.ru/00ae3f50
64 XuMHUUECKOe 3arpsa3HeHne 08.05.2025 Bubamnoreka [JOK
OKpY>KaroIleu cpeibl https://m.edsoo.ru/00ae4270
65 Poinb XxuMuu B perieHuu 14.05.2025  Bubamoreka [IOK
HKOJIOTHYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBHEIit ypok. O000IICHHE 1 15.05.2025 @ Bubmmoreka [JOK



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

cUCTeEMAaTH3alud 3HAaHUUN

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

PesepBHEIi ypok. O000IICHHE 1 21.05.2025  Bubmuoreka IJOK
67 . 1
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
PesepBHEIi ypok. O000IICHHE 1 22.05.2025  bubmmoreka IJOK
68 . 1
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME



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

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

M. 1O. I'opkoBenko [loypounsie pa3paboTKu MO XUMUU

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

POIII, Yun.py, Mos mkona






