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IHOACHUTEJIBHAA 3AIINCKA

[IporpamMma 1Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTAaBICHA Ha OCHOBE
TpeOoBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNIbHOM MPOrpaMMbl OCHOBHOTO OOILEro
oOpazoBanus, npeacrabieHHbIx B DI'OC OO0, a Takke Ha OCHOBE (eqepaibHON pabodel mporpaMmMbl
BOCIIUTAHMS M C yYETOM KOHIICTIIIUH TPENoJaBaHus Y4eOHOro mpeamera « XuMus» B 00pa3oBaTeIbHbBIX
opranusanusax Poccuniickoit denepanun.

[IporpaMma 1o xumMuu Ja€T NpeACcTaBICHUE O LENAX, 00IIel CTpaTeruu 00y4eH s, BOCIIUTAHUS U
pa3BUTHA OOYYaIOIIUXCS CPEJICTBAMHU Y4eOHOrO MpeMeTa, YCTaHABIMBAET 00s3aTeNIbHOE MPEIMETHOE
coJiepKaHue, IIPEeNyCMaTpPUBAET paclpeielieHue ero 1o Kiaaccam U CTPYKTYPUPOBAHME IO pasiernaMm U
T€MaM [pPOrpaMMbl [0 XHMHH, OIPEAEISET KOJUYECTBEHHBIE M KaueCTBEHHBIE XapaKTEPUCTHKHU
CoJIepKaHUsA, PEKOMEHIYEMYIO MOCIEA0BAaTEIbHOCTh U3YUYECHHSI XUMHUU C YUYETOM MEXKIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO MpoIecca, BO3PACTHBIX OCOOCHHOCTEH 00ydarommxcs,
OIpesessieT BO3MOKHOCTH MPEAMETa JUIsl peaiu3aluy TpeOOBaHUN K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
o0pa30BaTeNbHON MPOTpaMMBbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHS, a TaKkKe TPeOOBAHUU K
pe3ynbrataM 00y4YeHHs XMMHUU Ha YPOBHE Ileliell M3y4eHHs MpeIMeTa U OCHOBHBIX BHJIOB Y4eOHO-
MO03HABATEIBHOM EATEILHOCTH 00YUYaIOUIErocs MO0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHWE XUMHUHM CIYXHT OCHOBOW JUIi (POPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOMIETOCS, €ro
MIPEJICTAaBICHU O MaTepualbHOM €IMHCTBE MHpA, BAXKHYIO POJb WUrparoT (opMmupyeMmble XuUMHUEH
MIPEJICTABJICHHUS] O B3aMMOINPEBPAIICHUAX SHEPrUU U 00 HBOJIOLMU BELIECTB B MPUPOJE, O MYTAX
pelieHrs TI00anbHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, YHEPTETUUECKOM,
MUIIEBOH 1 YKOJOTHYECKON 0€30MaCHOCTH, TPOOIIeM 3]paBOOXPAHECHHUS.

N3ydenue xumuu:

CMOCOOCTBYET pealM3allid BO3MOXKHOCTEH Ui caMopa3BUTHS M (HOPMHUPOBAHMS KYJIbTYpPbI
JMYHOCTH, €€ 001el 1 (PyHKIMOHAIBHONW I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUpPOBAHUE MBIIUIEHUS M TBOPYECKHUX CIIOCOOHOCTEH OO0yJarommxcs,
HAaBbIKOB HX CaMOCTOSITEIbHOM Y4eOHOW AESITEeNbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIE0BATENbCKUX
YMEHHH, HeOOXOIMMBIX KaK B IOBCEAHEBHOMN KU3HH, TaK U B IPO(HECCHOHATILHOM e TENIbHOCTH;

3HaKOMHT CO CIEHU(PHUKON HAyYHOrO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI LIEJOCTHOTO B3IVIAJa Ha
€IMHCTBO IPUPOJBI M YeNIOBeKa, SIBISETCS OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHMM €CTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0y4aroUINXcs;

croco0cTByeT (hOPMHUPOBAHHIO LIEHHOCTHOI'O OTHOLIEHMS] K €CTECTBEHHO--HayYHbIM 3HAHUSAM, K
IPUpPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOrMYECKOe 00pazoBaHue 00yYaroIIUXCsl.

JlaHHbIe HaNpaBiIeHUS B O0yYEHUH XUMHH 00ECTIeUUBAIOTCS CHEM(PUKON collepKaHus y4eOHOTro
perMeTa, KOTOPbIH SBJsEeTCs eJarornuyecky aganTUpOBaHHBIM OTpakeHHEM 0a30BOM HAyKH XMMUU Ha
ONPEACIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIero oOpa30BaHUS OpPUEHTHPOBAH HAa OCBOCHUE
00y4aroIMMHUCS CHUCTEMbI IE€PBOHAYAIbHBIX MOHATHH XHMHH, OCHOB HEOPraHMYECKOW XHMHUH U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX MOHATUH OPraHUYECKON XUMUH.

CtpyKkTypa colep:kaHus IpOorpaMMBbl IO XUMHH ¢(hOpMHUpPOBaHA HA OCHOBE CHCTEMHOIO MOJX0/a
Kk e€ mn3ydeHuro. ConepikaHUE CKJIAABIBAETCS U3 CUCTEMBI IMOHATUH O XUMHYECKOM JJIEMEHTE U
BEIIECTBE U CUCTEMBI MOHATUN O XUMHUYECKOU peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbI
[0 TPHUHIMILY [OCJIEA0BATEIbHOTO pPAa3BUTUS 3HAHUM HAa OCHOBE TEOPETHUECKHUX MpEeACTaBICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMHH;



— Y4YEHHU O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKON JUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMS pacCMaTpUBAIOTCd HA OCHOBE OMIMPUYECKU IOJYYEHHBIX U
OCMBICIIEHHBIX (DAKTOB, Pa3BHBAIOTCS IOCIEAOBATEIbHO OT OJHOTO YPOBHS K JIPYrOMY, BBIIIOJIHSS
GyHKIIUM OOBSICHEHHS] M TMPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMSI M BO3MOXKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS U3Y4aeMBbIX BEIIECTB.

OcBoeHme mporpamMMbl 10 XUMHHU CIIOCOOCTBYET (hOPMUPOBAHMIO MPEACTABICHUS O XUMUYECKOM
COCTABJISIFOLIEH Hay4HOW KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOW MPUPO/Ibl, HEHHOCTHOTO OTHOILLIEHUS K
Hay4HOMY 3HAHHUIO M METOJaM MO3HaHUs B Hayke. V3yueHue XMMHUM NPOUCXOIUT C MPUBIICYEHUEM
3HAHUU U3 paHee U3YyYCHHBIX y4eOHBIX MpeaMeToB: «Okpyxawomuil Mupy, «buonorus. 5-7 kimacce» u
«®Dusuka. 7 Kmacey.

[Ipy u3y4eHHH XUMHH TNPOUCXOAMUT (POPMUPOBAHME 3HAHMIA OCHOB XMMHUYECKOW HAYKH Kak
00JacTh COBPEMEHHOTO €CTEeCTBO3HAHUS, MPAKTUYECKOW NEATEIBHOCTH YEJIOBEKa M KaK OIHOrO U3
KOMITIOHEHTOB MHUPOBOH KyIbTYphl. 3aJaya y4eOHOro MmpeaMeTa COCTOUT B (POPMHPOBAHUHM CHCTEMBI
XUMHYCCKUX 3HAHUW — BaXKHEUIIMX (AKTOB, IMOHSATHH, 3aKOHOB M TCOPETHUSCKUX IOJIOKEHUH,
JOCTYNHBIX 000OIIEHUH MHPOBO33PEHUYECKOT0 XapaKTepa, sI3bIka HayKH, B NMPUOOLIEHUH K HAyYHBIM
METOJIaM TO3HAHMs MPU H3YUYEHUU BEIIECTB U XMMHUECKUX peakluid, B (OPMUPOBAHUU U DPA3BUTHH
MO3HABATENBHBIX YMEHUN U UX MPUMEHEHUH B y4eOHO-MTO3HABATEIBHON U y4eOHO-UCCIIEIOBATENHCKOM
JeSTeTbHOCTH, OCBOCHUH TPABUII O€30IIaCHOTO OOpaIlleHHs ¢ BEIIECTBAMH B ITOBCEHEBHOM JKHU3HU.

[Tpu n3ydyeHun XMMHUH Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus BaXKHOE 3HAYCHHUE TPUOOPETTH
TaKue 1eNH, Kak:

— (¢GopMHpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K CcamMo00pa3oBaHUIO,
COTPYJHHYECTBY, CaMOCTOSITEIbHOMY HPHUHSTHIO DPELIEHUH, CIOCOOHOM aJanTHpOBaThCA K OBICTPO
MEHSIOLUMCS YCIOBUSIM KU3HU;

— HamnpaBJICHHOCTh OOYy4eHHS Ha CHCTEMAaTHYeCKoe MpHOOIIEHHEe O0O0ydarolmxcs K
CaMOCTOSITEJIbHOW IO3HABATENbHOM J1E€ATENbHOCTH, HAayYHBIM MeETOJaM IO3HaHMs, (HOPMUPYIOIIUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

— oOecriedyeHHe YCJIOBMM, CIOCOOCTBYIOIIMX MNPHOOPETEHUIO OOYyYalOIIMMHUCA  OIBITA
pa3HOOOpa3HOW JIeATENbHOCTH, IIO3HAHMSI M CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIHi), IMEIOLINX YHUBEPCAIIbHOE 3HAaUEHUE JIUIsl pa3IMYHBIX BUJIOB JAEATEIbHOCTH;

— (opmupoBanue obmel (yHKIMOHATBHON M €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM YHCIIE
yMeHUIl OOBSCHATh M OLEHMBATH SIBICHUS OKPYXKAIOIIErO0 MHpa, MCIOJb3ysl 3HAHUS M  OIBIT,
MOJIyYEHHBIE MIPU U3YYECHUH XUMUH, IPUMEHITh UX MPU PEIICHUH NMPoOJIeM B IMOBCEAHEBHON XKU3HU U
TPYZIOBOH AEATENBHOCTH;

— (¢opmupoBaHHE y O0OYYaIOUIMXCS TYMAHUCTHYECKUX OTHOIICHUH, MOHUMAHUS IEHHOCTU
XUMUYECKUX 3HAHUN JJIs1 BBIPAOOTKU PKOJOTMUYECKH 11€JeCO00pa3HOro MOBEIECHUS B OBITY U TPYJIOBOM
JeSITEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/J0POBBS M OKPY KAIOLIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHMIO, CIIOCOOHOCTEN K CaMOKOHTPOJIO M CAMOBOCIHMTAHUIO Ha
OCHOBE YCBOEHHMsI OOIIEUEIOBEYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOuMiIs U
HaNpaBJICHHOCTH JaJlbHENIIEr0 00yYeHHUS.

OOmiee uymciO 4YacoB, OTBEAEHHBIX JJIS H3YYEHHUS XMMHUHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanmusi, coctaBisieT 136 gacoB: B 8 kitacce — 68 yacoB (2 yaca B HeJleN0), B 9 kiacce — 68 4acoB
(2 yaca B HezIEMIO).



COJEP)KAHUE OBbYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XMMHM B KU3HM YellOBeKa. XMMHS B CUCTEME HayK. Tena M BeUIECTBa.
dusnueckre CBOMCTBA BEIIECTB. ArperarHoe coctosiHue BeulecTB. [loHsTHe 0 Meromax MO3HAHUS B
xuMuu. Yuctele BemniectBa U cmecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI U MOJEKYNbl. XUMHUYECKHE 3Je€MEHTbl. CUMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocTsie n
CJIOXKHBIE BelleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckass ¢opmyina. BajgeHTHOCTP aTOMOB XHUMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemlecTB. OTHOcUTENbHAsE aTOMHass Macca. OTHocHTeNbHAsE MOJIEKYJIsipHas Macca. MaccoBas
JI0JI1 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemiectBa. Mosib. MonsipHass macca. B3auMocBsi3b KOJIMUECTBA, MacChl M 4YHCIIA
CTPYKTYPHBIX €IUHHII BeiecTBa. Pacyérel mo GopMynamMm XUMHUECKUX COCTUHEHUH.

du3nyeckue U XMMUYECKHE SBJICHUS. XUMHUUECKas peaklus U €€ MpU3HaKU. 3aKOH COXPaHEHUS
Macchl BeIIeCTB. XUMHUYECKHe ypaBHeHHs. Knaccudukamuss XMMHUYECKUX peakiuil (CoeauHeHus,
pasNoKeHHs, 3aMelIeHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMUECKOH IOCYJOW, NpaBuiaamMu paboThl B J1abOpaTopuu U HpuéMamu
oOpaiiieHust ¢ 1a0OpaTOPHBIM O00OPYJOBAaHHEM, U3YUEHHE U OMHCaHHE (PU3UYECKHX CBOMCTB 00pa3IoB
HEOPraHMYECKUX BEIECTB, HaOmoaeHue ¢usznyeckux (TUIaBICHHE BOCKA, TasHUE JIbJla, PaCTHpaHUE
caxapa B CTYyNKe, KUIIEHHE M KOHJECHCALUA BOJAbI) U XMMHUYECKHUX (TOpPEHHE CBEUH, MPOKAIMBAHHE
MEIHON ITPOBOJIOKH, B3aUMOJIEHCTBHE MEJIa C KUCJIOTON) SIBJICHUM, HaOII0/IEHUE U ONKMCAHUE TIPU3HAKOB
NpOTeKaHWs XHMHYECKHUX peakiuil (pa3jokeHue caxapa, B3aUMOJICHCTBHE CEpHOW KHUCIOTHI C
xjopugoM Oapusi, pasznoxkeHue ruapokcuaa meau (ll) mpu HarpeBaHuu, B3aUMOJICHCTBHUE XKene3a C
pactBopom comu menu (Il), u3ydenme cmocoOOB paszfeneHus CMeceil: C TOMOIIBI0 MAarHuTa,
¢buIbTpOBaHME, BhINAPUBAHNE, AUCTUILIALNA, XpoMaTorpadus, IpOBEAeHHE OUUCTKH TOBAPEHHOM COJIH,
HaOJII0/IeHNE W OMHMCAHHWE PE3YyIbTATOB IPOBEIACHMS ONBITA, WIUTIOCTPUPYIOLIETO 3aKOH COXpPaHEHHS
Macchl, CO3/1aHuE MO/IETeH MOJIEKYJI (IIAPOCTEPHKHEBBIX).

Baskneiimue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Bo3znyx — cmech razoB. CocraB Bo3ayxa. Kucmopog — 31eMEHT M HpPOCTOE BEIIECTBO.
Haxoxnenue kucinopoga B Mpupojae, (pusMueckue M XMMHYECKHE CBOMCTBA (peaklMM TOpPEHHs).
Oxcunpl. Ilpumenenne kuciaopoga. CnocoObl TOMY4YeHHs KHUCIOpoJa B JIabopaTopuu U
npoMbIIIeHHOCTH. KpyroBopor kucimopoga B npupoge. O30H — auloTponHas MOIUBUKAIHS
KHCJIOPO/JIa.

TemnoBoit  3(pdekr XUMHUYECKOM peakIuH, TEPMOXHMUYECKHE ypaBHEHHUS, D3K30- U
SHAOTEPMHUUYECKUE PEAKIMH. TOIIMBO: Yroib U METaH. 3arpsA3HEHUE BO3/lyXa, YCUJIEHHE NTapHUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIIOSL.

Bogopon — snemeHT u mpoctoe BemecTBo. HaxoxkaeHue Bojopoja B mpupoje, pusnyeckue u
XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, ClIOCO0bI nonydeHus. Kucnotsl u conu.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

dusnyeckue cBoKcTBa BOAbl. Boma kak pactBoputrens. PactBopsl. HacelienHeie u
HEHACBIIICHHBIE PacTBOPBI. PacTBOPUMOCTH BEIMIECTB B BOJAE. MaccoBasi J0Js BEIIECTBA B PacTBOPE.
Xumudeckue cBoicTBa Boabl. OcHoBaHusa. Poib pacTBOpoB B TpHUpOJAE M B JKH3HM YEJIOBEKa.
KpyroBopot Bozb! B ipupoie. 3arps3HEHHE NPUPOAHBIX Bo. OXpaHa U OYMCTKA PUPOJHBIX BOJ.



Knaccudukanmss  Heopranmdeckux  coeamHeHuil. Oxcunpl.  Kmaccudukanuss — OKCHAOB:
coneoOpa3yomue (OCHOBHBIE, KHUCIOTHBIC, aMm(oTepHble) W HecoleoOpasywomue. HomeHknarypa
okcu10B. DU3NUECKre U XUMUYECKHE CBOMCTBA OKCUIOB. [omyueHne okCuaoB.

OcnoBanus. Kiaccudukanus ocHOBaHMIA: MIETOYN U HEpACTBOpUMBIE ocHOBaHMs. HomeHknaTypa
OCHOBaHMH. @U3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lolydyeHrne ocHOBaHUH.

Kucnorel. Kmaccudukammst xucinor. Homenknarypa kucinor. Duznyeckue M XUMUYECKUE
cBorictBa kucinot. Psan akruBHoctu metauioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenkiarypa cosieil. duszndeckue 1 XuMU4YecKre cBoMcTBa colieid. [lonydyenue comnen.

['eneTnueckas CBSI3b MEXKYy KJIACCAMH HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE ONpeeNCHHE COACP)KaHUS KHCIOpOoJa B BO3AyXe, IMOIy4eHHE, COOHMpaHHe,
pacrno3HaBaHHe U U3Y4YE€HUE CBOICTB KUCIOPO/a, HaOII0IeHHEe B3aUMOCHCTBUS BEILIECTB C KUCIOPOAOM
Y YCIIOBUSI BOBHUKHOBEHHUS U MPEKpalleHus ropeHus (moxxapa), 03HakKOMJICHHE ¢ 00pa3liaMyu OKCUIOB U
OMHMCAaHUE HX CBOMCTB, IOJy4YeHUE, COOMpaHUE, paClO3HABAaHHUE M HW3YYCHUE CBOWMCTB BOJOPOJA
(ropenue), B3aumojeicTBue Boaopoga ¢ okcuaoM wend (ll)  (BO3MOXHO —HCHOJIB30BaHME
BUJICOMATEpPHANIOB), HAOMIOJIeHHE O0O0pa3loB BEIIECTB KOJIMYECTBOM 1 MOJb, HCCIeI0BaHUE
O0COOCHHOCTEH pacTBOPEHHS BEIIECTB C PA3IUYHON pPACTBOPUMOCTHIO, MPHUTOTOBIECHHE PACTBOPOB C
ONpeACIEHHON MacCOBOM JIOJIEd pPACTBOPEHHOIO BEILECTBA, B3aUMOACHCTBUE BOJABI C METAJLUIAMH
(HaTpueM W KaimplueM) (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOB), HCCIEAOBaHUE OO0Opa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIACCOB, HAOMIOJACHHE HM3MEHEHHSI OKPAaCKH HHAWKATOPOB B
pacTBopax KUCJIOT W IIelouel, m3ydeHue B3aummozeiictBus okcuaa meau (1) ¢ pactBopom cepHoii
KHUCJIOTBI, KHCIIOT C METaJUlaMH, PEaKklUuil HEeWTpalMu3allid, MOJy4YeHHE HEpPacTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJTHOTO METaJuIa APYTMM U3 PACTBOpA COJIH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BaxHeinme Ki1acchl HEOPraHUYECKUX COCIUHEHUI».

Ilepuoanyecknit 3akoH u Ilepuoamyeckas cucrema xumuyeckux diaementos JI. H.
MenpeneeBa. CrtpoeHue aToMoB. XuMHYeCKas CBA3b. (OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBbie TOMBITKUA KIACCU(PUKALUKU XUMHUYECKUX 3JeMEHTOB. [loHATHE O Trpynmax CXOIHBIX
AJIEMEHTOB (ILIENIOYHbIE U MIETOYHO3EMENbHBIE METaJUIbl, TaJIOTeHbl, WHEPTHBIE Tasbl). DIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[Iepnonnueckuit 3akoH. Ilepmonnueckas cucrema xumudeckux sneMeHToB JI. 1. MeHneneesa.
Kopotkonepuoanast u nimuanonepuoanas popmsl [leprogudeckoit CHCTEMBI XUMHUYECKHUX dJIEMEHTOB /1.
N. Mengeneesa. [lepuoast u rpynmnsl. @U3MUECKUl CMBICT TOPSAIKOBOIO HOMEpA, HOMEPOB Mepuoaa u
TPYIIIBI DJIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX siaep. M3orombl. DnekTpoHbl. CTpOCHHE 3IEKTPOHHBIX
obonouek aToMOB MepBbIx 20 xuMuyeckux 3neMeHToB llepuoanueckoit cuctemsl [I. . Menneneena.
XapakTepucTuka XMMHUYECKOTO 3JeMEHTa Mo ero mnojnoxeHuto B llepuogmueckoit cucreme /[ .
Menneneesna.

3aKOHOMEPHOCTH W3MEHEHHUS paJnyca aTOMOB XHMHYECKHX DJIEMEHTOB, METAUIMYECKHX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IepUoaam.

3nauenue [lepuoanueckoro 3axkoHa u Ilepuonnyueckol CUCTEMBI XMMHUYECKHUX SJIEMEHTOB s
pa3BuUTHS HayKu U npakTuku. [. 1. MeHneneeB — yu4€HbIN U rpak JaHUH.

Xumudeckasi cBs3b. KoBasieHTHast (MOJsIpHAS W HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPHIIATEIILHOCTh
XUMHUYECKUX AJIEeMEHTOB. VIOHHas CBSI3b.

Crenenb oxucieHusi. OKHUCIUTENbHO--BOCCTAHOBUTENIbHBIE peakuuu. [Iporecchl OKucCiIeHUs u
BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumeHm:

M3y4YeHHE 00pa3lloB BEIICCTB META/NIOB M HEMETAJUIOB, B3aUMOJACHCTBHE THAPOKCHUIA IIMHKA C
pacTBOpaM KHUCJIOT M LIEIOYEH, ITPOBEAEHUE OINBITOB, WUIKOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEaKIMid (ropeHre, PeaKkiiuy Pa3aoKeHUsI, COSTUHEHU ).

Meoscnpeomemnvwie ceasu

Peanuzaiust MeXNpeIMETHBIX CBSI3€M MPH M3YYECHUU XMMHUU B § KIJIACCE OCYIIECTBIISIETCS 4depes
WCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHbIX TOHATUH, TaK U TOHATUM, SBISIIOIIUXCS
CHUCTEMHBIMU ISl OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT0 IIUKIIA.

OO0mue ecTeCTBEeHHO--HAy4YHbIC TOHATHSA: HAy4dHBIH (PakT, TUMOTE3a, TEOPHs, 3aKOH, aHAIHU3,
CUHTE3, KIacCHU(UKAIs, MEPHOINIHOCTh, HAOIIOJACHHUE, SKCIIEPUMEHT, MOJACIUPOBAHUE, U3MEPEHUE,
MOJEIIb, SIBJICHHUE.

®dusuka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIbI, PaIUOAKTUBHOCT,
MOJIEKYJa, SJEKTPUUYECKHU 3apsiji, BEIIECTBO, TeNO, 00bEM, arperaTHOe COCTOSHHME BEIIECTBA, ras,
(bu3HYecCKre BETMYNHBI, €MHUIIBI H3MEPEHHUS, KOCMOC, TUIAHETHI, 3BE3/161, COITHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: armocdepa, ruapocdhepa, MUHEpATbl, TOPHBIC IMOPOJIbI, IOJIE3HBIC HCKOIAEMBIC,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XumMmH4yecKkasi peakuus

Ilepuonuueckuit 3akoH. llepuonnyeckas cucrema xumudeckux snemeHToB [[. . Menneneena.
Ctpoenne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB XMMHUUYECKHUX AJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KaJUsl, KaJdblUHUsl U HX COCAUHEHUA B COOTBETCTBUHU C IIOJIOKEHUEM DJIIEMEHTOB B
IIepunonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHnue BemecTBa: BUIAbl XUMUYECKON CBSI3U. TUIBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCHUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJ1a XUMUYECKOM CBSI3HU.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHHMYECKUX BEIIECTB. XMMHUYECKHE CBOWMCTBA BEIIECTB,
OTHOCSIIMXCA K pPa3MyHbIM KJacCaM HEOPraHWYECKUX COEAMHEHHM, TEeHETHYEeCKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XUMHUECKUX peakluid MO pa3iuuHbIM MpHU3HAaKaM (M0 YHCIy W COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 U3MEHEHUIO CTENEHEH OKHUCIICHHS
XUMUYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, MO yYaCTHUIO KaTalu3aTopa). DK30- U JHJIOTEPMHUYECKHUE
peaKuru, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTne o ckopocTu XxuMudeckoi peakiuu. [loHsTHe 00 0OpaTMMBIX W HEOOPATUMBIX
XUMHYECKUX peakuusix. [IoHSITHE O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonsthe o kartamuse.
[TonsiTue o xummvyeckoMm paBHOBecHH. DAKTOPHI, BIUSIOMIME HA CKOPOCTh XUMUYECKOW pPEAKIHUH U
MOJI0)KEHUE XUMHUUECKOTO PABHOBECHS.

OKHCIUTENFHO-BOCCTAHOBUTEIPHBIE ~ PEaKIMH,  DJIEKTPOHHBIM  OalaHC  OKHCIUTEIhHO-
BOCCTAaHOBUTENIbHOW peakuuu. CocTaBieHUE YpaBHEHUN OKUCIUTEIbHO--BOCCTAHOBUTEIbHBIX PEAKIUI
C MCTIOJIb30BAaHUEM METO/Ia SJIEKTPOHHOTO OataHca.

Teopus >MEKTPOTUTHUECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMAIMU BEIIECTB C PAa3IMUHBIMU BUAAMH XUMUYECKOU CBsI3U. CTENeHb UCCOLMAIUY.
CuiibHBIE U CJTa0bIe DJIEKTPOJIHUTHI.

Peakiun woHHOTO OOMEHa. YCJIOBHS TNPOTEKAHUS PEAKIUHA HOHHOTO OOMEHa, TOJIHBIE |
COKpallléHHble HOHHBbIE YypaBHEHMs peakuuil. CBoilicTBa KHCIOT, OCHOBAaHMW M COJIEM B CBeTe
MPEJICTABICHUI 00 AIEKTPONMTUYECKON aucconuanuu. KadecTBeHHbIe peakinu Ha MOHEL [loHATHE O
TUIPOJIA3E COJICH.



Xumuueckuii IKcnepumenm:

03HAaKOMJIEHUE C MOJENIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJIJIOB U
HeMeTaioB (rpadura ¥ anMasa), CIOKHBIX BEIIECTB (XJOpHa HATpPHs), UCCIEOBAHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKOW peakIud OT BO3ICHCTBHUS  pa3IUYHbIX  (DAKTOPOB, HCCIIEIOBaHHE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpoliecca IUCCOLMAIMU KHUCIOT, IIeNo4Ye u coleit
(BO3MOYKHO MCIIOJIb30BaHUE BHJIEO MAaTEpUANIOB), MPOBEACHHUE ONBITOB, WLIIOCTPUPYIOIIUX IPU3HAKU
MPOTEKAaHUs PEaKIii HOHHOTO oOMeHa (0Opa3oBaHWE OCa/Ka, BBIACICHUE raza, 00pa3oBaHHE BOJbI),
OTIBITOB, WJUTIOCTPUPYIOUINX MIPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHM (TOpEHHE, PEeaKIuu
pa3ioKeHUs, COeIMHEHUs), PaclO3HABAHME HEOPraHWYECKUX BEIIECTB C IMOMOMIbI0 KaueCTBEHHBIX
peaxkiuii Ha HOHBI, PELIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1au.

HemeTtayuibl  MX coeJMHEHUSA

OOmas xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE CTEIECHU
okucienus. CtpoeHue u pU3NIECKHE CBOMCTBA MPOCTHIX BEIIECTB — rajlOreHOB. XUMUYECKHE CBOICTBA
Ha IpuMepe Xjopa (B3aMMOEHCTBHE C MeTalslaMH, HEMeTajlllaMM, IIejoyaMu). XJIOPOBOAOPO.
ConsiHast  KUCJIOTa, XUMHYECKHE CBOMCTBA, IOJdydeHHe, mpumeHeHue. [JleiictBue xiopa u
XJIOPOBOOPOIa Ha OpraHu3M YeJioBeka. BaskHele XJI0pHuIbl U UX HaXOXKICHHUE B IPUPOJIE.

O6mas xapaktepuctrka 3meMeHToB VIA-rpynmsl. OcoOO€HHOCTH CTPOEHUSI aTOMOB, XapaKTEepPHbIE
creneHn okucieHus. CTpoeHne M (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEPBHI.
ANOTpOIIHBIE MOIU(HKAIMKA KUCIOpoJa W cepbl. XHMHUYECKHe CBoOWcTBa cepbl. CepoBOIOpOL,
cTpoeHHe, (uU3MUeckue W XUMHUYecKHe cBOCTBa. OKCHABI Cepbl KaK MPEICTABUTENH KHCIOTHBIX
okcuoB. CepHasi KUCIIOTa, (PU3NYECKUE U XMMHUYECKHUE CBOWCTBA (0OIIME KaK MpeICcTaBUTENs Kiacca
KHCIIOT U crnenuduyeckue). XUMUUYECKHE peaklUH, JIekKallle B OCHOBE IMPOMBIIIJIEHHOro crocoda
MOJTydeHUs1 CepHOM KUCIOThl. [Ipumenenune cepHoit KuciaoThl. COMU CEPHOU KHUCIOTHI, Ka4eCTBEHHAs
peaknus Ha cyiabdar-uoH. HaxoxaeHnue cepbl u €€ coeiMHEHUI B Mpupoie. XUMHUUECKOE 3arpsi3HEHUe
OKpY>Karollel cpeiibl COCTUHEHUSMHU cepbl (KUCIOTHBIE JTOKIH, 3arps3HEHUE BO3/1yXa U BOJOEMOB),
CHOCOOBI €ro NMpeA0TBpaIlEeHuUS.

O6m1as xapaktepuctuka meMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbBIS
CTENIEHN OKHUCJIEHUS. A30T, PacHpOCTpaHEHHWE B MpHpoJe, (Pu3MyYecKkrMe M XUMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupoje. AMMHAK, ero (U3N4ecKMe U XUMHUYECKHE CBOMCTBA, MOJY4YE€HUE H
npuMmeneHre. Coau aMMOHMS, UX (U3NYECKUE U XMMUYECKUE CBOICTBa, MpuMeHeHue. KauecTBeHHas
peaxiusi Ha MOHbl aMMOHHUA. A30THas KUCIIOTa, €€ mojyuyeHue, (u3nueckue U XUMUYECKUEe CBOMCTBA
(obmue kak MpeacTaBUTENs Kiacca KUCIOT U crenuduyeckue). Vcmonp3oBaHue HUTPATOB U colieit
aMMOHMsSI B KauyecTBE MHUHEpAIbHBIX YAOOpeHHH. XUMHMUYEcKoe 3arpsi3HEHHE OKpYKaIoLIeW cpesbl
COEIMHEHUSIMHU a30Ta (KUCJIOTHBIE MOKIU, 3arps3HEHHE BO31yXa, MOYBBI U BOA0EMOB). Docdop,
ajutoTpornHbie Moaudukamuu dochopa, puzndeckue u xumuueckune cBoiictBa. Okcua docdopa (V) u
dochopHas kucnota, puznyeckre U XMMUYECKHE CBOMCTBA, noiydeHue. Mcenons3oBanue (ocdaros B
Ka4yecTBE MUHEPAJIbHBIX y100pEeHUH.

O6m1as xapakTepuctuka 31eMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC
CTETIEHH OKHUCJIEHMs. YTIEepoJ, aJUIOTPONHble MOAU(DUKAIMKN, pacHpOCTpaHEHHWE B MPUPOJE,
¢usnyeckue W XuUMHUeckue cBoicTBa. Ancopbumsa. KpyroBopor yriepoma B mpupoge. Oxcupisl
yriepoaa, ux (u3n4Yeckue U XUMHUYECKHE CBOMCTBA, JIEHCTBHE Ha KUBBIE OpPraHU3MBbI, MOJIyY€HUE U
MpUMEHEHHE. DKOJIOTHIYECKHE TTPOOIIEMBI, CBSI3aHHBIE ¢ OKcUIoM yriaepona (1V), runoresa rimobdaasHOTO
MOTETJIEHUS] KJIMMaTa, MapHUKOBBIM 3¢¢ekT. YronapHas Kuciaora U €€ COolM, UX (QU3NYECKHe U
XMMUYECKHE CBOWCTBa, MOJy4YeHHE M npuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEAMLIMHE, IPOMBIIIJICHHOCTH U CEITLCKOM XO35HCTBE.



IlepBoHauyabHbIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHMSX yriiepoaa (MeTaH,
9TaH, OJTWUJIEH, alleTUJIEH, 3TaHOoJI, IJIMLEPUH, YKCycHass Kuciora). IllpuponHble HCTOYHMKHU
YII€BOAOPOAOB (Yroib, MIPUPOIHBIN Ta3, HEPTh), IPOAYKTHI UX MepepaboTku (OEH3HMH), UX POJIb B OBITY
U IIPOMBIIITIEHHOCTHU. [IoHATHE 0 OMOJOrMUECKU BaKHBIX BELECTBAX: )KUPAX, O€JIKax, yriaeBoJax — U UX
pOJIM B )KM3HM 4YelloBeKka. MaTepruanbHOE €AMHCTBO OPIraHUYECKUX U HEOPTaHUUYECKUX COCIUHEHUN.

Kpemuuii, ero ¢usnveckne u XMMUYECKHE CBOWCTBA, MOJy4deHHUE W NpuMeHeHue. CoeqMHEeHUs
kpemHus B mpupoge. OOmme mnpenctaBieHust o0 oxcuzae kpemuus (IV) u xkpeMHUEBOW KHCIOTE.
Cunukarel, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BakHelue cTpouTelibHble MaTepHaIbl:
KepaMHKa, CTEKJIO, LEeMEeHT, OeToH, kene300eToH. IlpoOrembl 0e30macHOrO  HMCIOJIb30BaHMS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IIOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOICTB COJSTHOW KHUCIJIOTHI, IPOBEACHUE
KayeCTBEHHBIX peaklUil Ha XJIOPUA-UOHBI M HAOJIOJEHHE IPU3HAKOB HUX MPOTEKaHMs, OIIBITHI,
oTpaxkaromue (U3NYEeCKHe M XUMHUYECKHE CBOWCTBA TaJOrCHOB M HUX COCIWHEHHH (BO3MOXHO
UCIOJIb30BaHUE BMJIEOMATEPUAIIOB), O3HAKOMJIEHME C 00pa3liaMu XJIOpPUIOB (TajJOre€HUIOB),
O3HAKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeANHEHUAMH (BO3MOXKHO MCIIOJIb30BaHUE BHIEOMATEPUAIIOB),
HabmroieHne npouecca o0yrJIMBaHUS caxapa I0J ACUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI,
U3Y4YEHHE XMMHUYECKHX CBOMCTB pa30aBiIC€HHOW CEPHOM KUCIOTHI, IPOBEIECHNE KAYECTBEHHON peakluu
Ha CyIb(aT-uoH U HAOIIOCHUE MPH3HAKa € MPOTeKaHUs, 03HAKOMJICHHE C (PU3HMUECKUMH CBOWCTBAMHU
a3ora, ¢pochopa 1 UX COeAMHEHHUH (BO3MOKHO MCIOIb30BaHUE BHIEOMAaTEPUANIOB), 00pa3liaMy a30THBIX
u (ochopHbIX ynoOpeHMi, MmosydyeHue, coOMpaHue, pacro3HaBaHUE U U3y4EHHE CBOMCTB aMMMaKa,
MIPOBE/ICHUE KAYECTBCHHBIX PEAKIWH Ha MOH aMMOHHUS M (QochaT-HOH M W3ydeHHE IMPHU3HAKOB HX
IIPOTEKaHUs, B3aUMOACWCTBUE KOHLEHTPUPOBAHHON a30THOM KHCIOTBI C MeEIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BUAEOMATEPUAIIOB), U3yUEHUE MOJENIel KPUCTANIMUYEeCKUX PeIETOK anmasa, rpadura,
¢byiepeHa, 03HaKOMJICHHE C MIPOLIECCOM aCOPOIIMM PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YTIIEM
U YCTPOWCTBOM NPOTHBOrasza, IIOJIyueHUE, COOMpaHHe, pACIIO3HABaHUE U M3yUYEHUE CBOMCTB
YIJIEKUCIIOrO rasa, MPOBEIEHNUE KaueCTBEHHBIX peaklui Ha KapOOHAT M CUJIMKAT-UOHBI U H3Yy4YEHHE
IIPU3HAKOB MX IPOTEKAHMs, O3HAKOMJICHHE C MPOAYKLHUEH CHWIMKAaTHON MPOMBIIUIEHHOCTH, PEIIEHUE
SKCIIEPUMEHTAJIBHBIX 3a/a4 110 TeMe «BakHelI1e HeMeTallIbl ¥ UX COCIUHEHUS Y.

MeTaJuuibl M UX COeAMHEHUS

OOmast xapakTepuCTUKa XUMUYECKHX AJIEMEHTOB — METAJZIOB Ha OCHOBAaHUHU MX TOJOKEHUS B
Ilepuognueckoit cucrteme xumuueckux 3nemeHToB [[. M. MenneneeBa u crtpoenust atoMoB. CTpoeHue
METaJIJIOB. MeTajuinyeckasl CBA3b U METAJNINYECKasi KPUCTAJUIMYECKasl pelI€TKa. DJIEKTPOXUMUYECKUI
psaa HanpsbkeHuil MetaisioB. dusmueckne M XUMUYecKue CBoiicTBa MeTayuioB. OOmue crnocoObl
noyiydeHus: MetaysioB. [loHsATHE O KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU.
CrutaBsl (CTalb, YyT'yH, JIOPATIOMUHHNA, OpPOH3a) M X IPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

[Ileounble MeTaiIbl: nosnoxkeHue B [lepuoandeckoil cucreMe XuUMUYeckux snemeHToB [l .
MenpeneeBa, CTpO€HUE UX aTOMOB, HaXxOXJAeHUE B npupojae. Puznueckrue U XUMHUYECKUE CBOICTBa (Ha
npuMepe HaTpus U Kaiausi). OKCUIbI U THAPOKCUABI HATPUS U Kanus. [IpuMeHeHne 1enouHbIX MeTalIoB
U UX COCIUHEHUH.

[IlerouHO3EeMENBbHBIE META/UIBl MarHuii M KaJbLMW: IOJ0XKeHHE B Ilepuonnueckon cucreme
xuMHuueckux osnemMeHtoB J[. W. MenneneeBa, CTpoeHHME HUX aTOMOB, HAaxXO0XJICHUE B MPUPOJE.
dusnyueckrue U XMMUYECKHE CBOMCTBA MarHusl W Kaiblus. BakHelmme coemnHeHus] Kaablus (OKCHI,
THJIPOKCHU, COIH). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHHS.



AsnroMuHMi: onoxxkeHue B [lepuoguyeckoil cucreme xumuueckux snemenToB J[. 1. Menneneena,
CTPOCHHUE aToma, HaxoxkjaeHue B rmpupoje. Duznyueckue M XUMHUYECKHUE CBOMCTBA AIIOMUHUS.
AmdoTepHbIe CBOWCTBA OKCUIA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: nonoxenue B Ilepuogmyeckoii cucreme xumuueckux snemeHtoB J[. M. Menneneena,
CTpOCHHE aToMa, HaxoXJaAeHue B mpupone. Pusznyeckue U XUMHUYECKHE CBOMCTBA jkene3a. OKCHIbI,
ruapokcubl U conu xxenesa (1) u xxenesa (111), ux cocras, cBoMcTBA U MOTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C O00pa3llaMM METAJJIOB M CIUIaBOB, WX (U3WYECKUMHU CBOWCTBAMH, H3yUEHHUE
pE3yNbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIOJIB30BaHUE BHUIEOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KaJIbIUS U HATPHUS C BOAOW (BO3MOKHO HCIOJIb30BAaHUE BUICOMATEPUAJIOB),
HCCTIEZIOBAaHUE CBOMCTB JKECTKOM BOJBI, IIpollecca TOPEHUsl >Kejae3a B KHUCIOpoJe (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPHAIIOB), IPU3HAKOB MPOTEKAHMS KaYeCTBEHHBIX PEeaKlUii Ha HOHBI: MarHus,
KaJIbIIMS, JIFOMUHUS, IMHKa, xene3a (1) u sxenesa (1), menu (1), HaGaroeHMe M ONTMCaHKE TTPOIIECCOB
OKpalllMBaHUsl IUJIJAaMEHU HWOHAMH HaTpus, Kaius ¢ Kajiblusi (BO3MOXXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIICIOBAHUE aM(POTEPHBIX CBOMCTB TMIPOKCUIA ATIOMUHUS U THIPOKCH]IA ITUHKA,
pellIeHre YKCIEPUMEHTAIbHBIX 33/1a4 0 TeMe «BakHele MeTaibpl U UX COeTUHEHUSY.

XuMHUS U OKpYKALIas cpeaa

BemectBa 1 maTepuaibl B MOBCEHEBHOM )XKM3HU YesioBeKa. bezonmacHoe UCcnoib30BaHUE BEIIECTB
Y XUMHYECKUX peaknuii B ObITy. [lepBasi MOMOIIs TPH XUMHYECKHUX 0YKOTaX U OTPABJICHHSIX.

XUMUYEeCKOe 3arpsi3HEHUE OKpyKarolled cpeapl (mpelenbHas TOMyCTUMas KOHIICHTpAIUs
Beniects, nanee — [1JIK). Ponb XxumMuu B perieHnn 3K0JI0THYECKUX MPoOIeM.

Xumuueckuii IKCcnepumenm:

n3y4yeHne o0pasioB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIE MATEPUATIBI).

Mescnpeomemnmnuie ceasu

Peanuzamus MeXNpeaMETHBIX CBS3€M MPU M3YYEHUU XMMHUU B 9 KIlacce OCYIIECTBIISIETCS Yepe3
WCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATUM, TaK W TIOHSATUH, SIBIISIONIUXCS
CUCTEMHBIMU JJI OTACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmre ecTecTBEHHO-HAyYHbIE TMOHATHUS: HAy4YHBIA (akT, TUIOTE3a, 3aKOH, TEOpHs, aHaJH3,
CUHTE3, KIacCHU(UKaIUs, NEPUOINYHOCTh, HAOMIOJACHNUE, YKCIIEPUMEHT, MOJECIUPOBAHHUE, U3MEPEHUE,
MO/I€JIb, SIBJICHHUE, TAPHUKOBBIN A((PEKT, TEXHOIOTHsI, MATEPHAIIBI.

dusnka: MaTepus, aToM, MJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU, U30TOMBI, PAJTHOAKTUBHOCTb,
MOJIEKYJa, JJIEKTPUYECKUN 3aps], MPOBOJHUKU, TMOTYNPOBOJHUKHU, IUINEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSHHME BEUIECTBa, Tra3, pacTBOpP, PaCTBOPHUMOCTb,
KPUCTAJUTMYECKasT PEMIETKA, CIUIaBbl, (PU3MUYECKHE BEIMYMHBI, €IUHHUIIBI H3MEPEHHUs, KOCMHYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTTHIIE.

buonorus: ¢orocunte3, apixaHue, Ouocdepa, OSKOCUCTEMA, MHUHEPAIbHBIE YAOOpEHUs,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEILHbIE BEIECTBA.

l'eorpadus: atmocdepa, rugpocdepa, MUHEpATbl, TOPHbIE MOPOJIbI, MOJE3HbIE HCKOIMAEMBbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHUA INTPOI'PAMMbBI IO XMMHMHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE  pPE3yJbTaThl OCBOCHMs IPOrpaMMbl OCHOBHOIO 0Omiero o0Opa3oBaHus
JOCTHTAIOTCSl B X0/ OOY4YEeHHsI XMMHUU B €IMHCTBE Y4€OHOH M BOCHHUTATEIBHOW JESATEIHLHOCTH B
COOTBETCTBUM C TPAJULIUOHHBIMU POCCUHCKUMU COLMOKYJIBTYPHBIMU MU J1YXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMM, TNPHUHATHIMM B OOILECTBE IpPaBWIAMU M HOPMaMM IOBEIEHHUS U CIHOCOOCTBYIOT
IporieccaM CaMOIO3HAHUs, CAMOPA3BUTHS U COLMATIU3ALUH 00YUYarOIIUXCSl.

JIMYHOCTHBIE pE3yJAbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOACTBOBATHCA
CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMI U pacIIMPEHHUE ONbITA ACSITEIbHOCTH HA €€ OCHOBE,
B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCITUTAHMS:

LIEHHOCTHOTO OTHOULIEHHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY M Hay4YHOMY
HACJIEINIO0, TIOHMMAHUS 3HAYCHHUS XUMHUYECKOW HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BJIAZIETh JJOCTOBEPHOM HH(OpMaLuell O MNepefoBbIX IOCTHKEHUSX U OTKPBITUSIX
MHUPOBOW U OTE€UYECTBEHHOIN XUMMHU, 3aUHTEPECOBAHHOCTH B HAYYHbIX 3HAHUSAX 00 YCTpOMCTBE MHpa U
o011ecTBa;

2) rpaKIaHCKOTO0 BOCIIUTAHUS

IIPEICTABICHUS] O COLMAIBbHBIX HOpPMAax M MpaBWIaX MEXJIMYHOCTHBIX OTHOLIEHUM B
KOJUIEKTHBE, KOMMYHHMKaTUBHOU KOMIIETEHTHOCTH B 0OI1IECTBEHHO II0JIE3HOM,
y4eOHO-HCCIIeIOBATENbCKOM, TBOPYECKOW W APYTrUX BHJAX JESITEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM JESTEIHLHOCTH IpPH BBHIMOJHEHUH Y4eOHBIX, MMO3HABATEIBHBIX 3ajad,
BBIMOJIHEHUM XHMHYECKHUX JKCIIEPUMEHTOB, CO3JaHUM YYeOHBIX TPOEKTOB, CTPEMIICHHUS K
B3aMMOINOHMMAHUIO U B3aMMOIIOMOIIM B Ipolecce 3TOW Y4eOHOM JesTeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE MOBEJEHUE U MOCTYNKH CBOUX TOBAPHUIIEH C MO3UILMU HPABCTBEHHBIX U MPABOBBIX
HOPM € YYETOM OCO3HAHHMS MOCIEACTBUM MOCTYIKOB;

3) HIEeHHOCTH HAYYHOT'O TIO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABIECHUS O BEUIECTBE U XMMHUYECKON pEaklUU, COOTBETCTBYIOIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKM U COCTaBISIOIIME OCHOBY U TOHHMMAaHUS CYIIHOCTH
HAay4yHOM KapTHUHBI MHpa, NPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJBI,
B3aMMOCBSA35IX YEJI0OBEKA C IPUPOIHOMN CPEIoH, O POJIM XMMHUH B ITO3HAHNH ITUX 3aKOHOMEPHOCTEN;

[I0O3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE Ha IIOJyYEHUE HOBBIX 3HAHMM II0 XUMUH,
HEoOXoAuMBIE i  OOBSICHEHUS HaOMIONAaeMbIX TIPOLECCOB M SIBICHUI, I03HABaTEIbHOM,
MH(OPMALIMOHHONW M YHUTATENIbCKOW KYJIbTYphl, B TOM YHCII€ HAaBBIKOB CaMOCTOSITEIbHON pabOThI C
y4eOHBIMH TEKCTaMH, CIPAaBOYHON JUTEpaTypoW, JOCTYHHBIMH TEXHUYECKHUMH CpPEICTBAMU
MH(POPMAIIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOYYEHHUIO0 U TO3HAHMIO, JIOOO3HATENBHOCTh, T'OTOBHOCTH U CIIOCOOHOCTH K
caM000Opa30BaHUIO, TMPOEKTHOW M HCCIEIOBATEIBCKON NEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBJIEHHOCTH U YPOBHS 00y4YEeHUS B JajbHEHIIEM;

4) popMupoOBaHUSA KYJIbTYPbI 310POBbS:

OCO3HAHUE LIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOLLEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3/10pOBBIM 00pa3 KU3HU, OCO3HAHHME MOCEACTBUIM U HENPUITHE BPEIHBIX MPUBBIUEK (YHOTpeOIeHUS
aJIKOTOJIsl, HAPKOTHKOB, KYpEeHHs), HEOOXOJUMOCTH COOJIIO/IEHHS NpaBuil O€30MacHOCTH MpU
00palIeHN! C XUMUYECKIMH BEIIECTBAMH B OBITY U pEIbHOM KHU3HH;

5) Tpy10BOT0 BOCTIMTAHUS:



MHTEpEC K MPAKTUYECKOMY H3YYEHHUIO Mpodeccuil M TpyAa pa3iMyHOIO poja, YBaKEHHUE K
TPYLy U PE3yJIbTaTaM TPYAOBOU JIEATEIBHOCTH, B TOM YHUCIIE HA OCHOBE IPUMEHEHUS NPEIMETHBIX
3HaHUI 10 XMMHHU, OCO3HAHHBIN BBIOOP MHIMBUAYATEHONW TPACKTOPUHU MPOAOIDKEHHS 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTM K XHMHUH, OOIIECTBEHHBIX MHTEPECOB U
notrpeOHoOCTeH, ycnemHoi npodeccuoHaIbHONW AEATENbHOCTH U Pa3BUTUS HEOOXOJUMBIX YMEHU,
TOTOBHOCTb aIalITUPOBATHCS B IPOPECCHOHATBHOI cpee;

6) 9KOJIOrNY€ECKOT0 BOCTIUTAHUS:

9KOJIOTUYECKU I1eJIeCO00pa3HOe OTHOLIEHHE K IMPHPOJe KaK MCTOYHUKY JKU3HU Ha 3emie,
OCHOBE €€ CyIIECTBOBaHUs, MOHMMaHUE IIEHHOCTH 30pOBOr0 M Oe3omacHOro obpasa XKHU3HH,
OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY (hM3UYECKOMY M ICUXUYECKOMY 37I0POBBIO, OCO3HAHUE
[EHHOCTH COOJIIOJICHUsI MPaBHJI O€30MacHOTO TMOBENEHHUS NMpU paboTe C BEHIECTBAMH, a TAaKXKE B
CUTYalUsIX, YTPOXKAIOIUX 310POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NMPUMEHATh 3HAHUS, MOJy4aeMble IPU M3YYEHUU XUMHM, Ul peleHMs 3ajad,
CBA3AHHBIX C OKPYXKaroLeH PUPOIHON CPEOH, Il IOBBIILIEHUS YPOBHS SKOJIOTUYECKON KYJIbTYpHI,
OCO3HaHHUs TJI00AJBbHOrO XapakTepa AKOJIOTMYECKUX MPOOJIEM U MyTed UX PELICHUs MOCPEICTBOM
METOJI0OB XMMHH, 3KOJOTMYECKOIO0 MBILIUIEHUS, YMEHUS PYKOBOACTBOBATHCS MM B IIO3HABATEIIBHOM,
KOMMYHHMKaTUBHOW U COLIMAIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe wMerampeaMETHBIX pe3yJabTATOB BBIIGISIOT 3HAYMMBbIE 11  (DOPMUPOBAHHSA
MHUPOBO33pEHUsl OOIIEHAy4YHbIC MOHATHS (3aKOH, TEOpHUs, NPUHLMI, THUIOTe3a, (akT, cucrema,
IpoIecC, SKCHEPUMEHT M JAPYroe.), KOTOpPbIe MCIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
IpeJMeTax M MO3BOJIAIOT HA OCHOBE 3HAHUI M3 3TUX MPEAMETOB (OPMUPOBATH IMPEACTABICHUE O
LIEJIOCTHOM HAay4YHOM KapTUHE MHUpPA, U YHUBEpCaJbHble Yy4eOHble AEWCTBUS (I1O3HABATEIbHbIE,
KOMMYHHUKATHBHbBIC, PEryJIsTUBHBIE), KOTOpble o00OecrneunBaoT (OpMUPOBAaHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHWPOBAHUIO U OCYILECTBICHUIO YU€OHOH 1eATeIbHOCTH.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble Jlornueckue AeicTBHsA:

YMEHUS UCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBILIJICHUSA IIPY OCBOCHUH 3HAHUM: PACKPBIBATH
CMBICIT XUMHUYECKUX MOHATUH (BBIIENATh UX XapaKTepHbIE MPU3HAKH, YCTAHABINBATh B3aMMOCBS3b C
JOPYTUMH TOHSTHUSIMH), MCIOJIb30BaTh MOHATHUS JUIsl OOBSACHEHUS OTIENIbHBIX ()aKTOB M SIBICHUH,
BBIOMpATh OCHOBAHHUS M KpPUTEPUM Ul KJIAcCU(PUKALUKM XMUMHYECKHUX BEIIECTB M XHMHUYECKUX
peakiuii, yCTaHaBIMBATh NMPUYMHHO-CIIEACTBEHHBIE CBA3M MEXIY OOBEKTaMH H3yuUeHHs, CTPOUTh
JIOTHYECKUE pPACCYXKICHUA (MHIYKTUBHBIEC, NEAYKTHBHbBIE, IO aHAJOTMM), JelaThb BbIBOJBI U
3aKJIIOYEHUS;

yMEHHE NPUMEHATh B IpOLEcCe MO3HaHWUsI TOHATHA (IIPeIMETHbIE M METalpeJAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENHM, HCIONb3yeMble B XHMMHUH, MpeoOpa3oBbIBaTh HIMPOKO
IpUMEHSIEMbIE B XMMHUHU MOJIEIbHbIE MPEICTaBICHUS — XMMHUYECKMHA 3HAK (CHMBOJ 3JIEMEHTA),
XuMHueckas Gopmysa U ypaBHEHUE XUMHUECKON peakIK — MpU PelIeHuH yu4eOHO-TI03HaBaTeIbHbIX
3a/1a4, ¢ y4€TOM 3THX MOJEIbHBIX NPEICTABICHUN BBIABIATh W XapaKT€PU30BATH CYIIECTBEHHBIC
MPU3HAKH U3y4aeMbIX 00bEKTOB — XMMHUYECKHX BELIECTB M XMMUYECKUX PEAKIM, BBIBIATH 00IIUE
3aKOHOMEPHOCTH, INPUYMHHO-CICACTBEHHBIE CBSI3M M IIPOTUBOpPEYMS B H3Y4aeMbIX IIpoLEeccax U
SIBJICHUSX.

Ba3oBble uccienoBarebcKkue AeiCTBUA:

YMEHUE UCIIOJIb30BATh II0CTABIECHHBIE BOIIPOCH! B KAYECTBE HHCTPYMEHTA IIO3HAHUS, 4 TAKXKE B
KayecTBE OCHOBBI i (POPMHUPOBAHUS THUIOTE3bl IO IMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUMH;



MpUOOpETEeHUE OMbITa 10 IUIAHWPOBAHUIO, OpPraHU3alMd M TMPOBEACHUIO YYCHHUYECKUX
HKCHEPUMEHTOB, YMEHHE HAOIIOJAaTh 3a XOJOM IPOLECcCca, CAMOCTOSTENLHO MPOTHO3MPOBATH €TO
pe3yabTar, (opMmynupoBaTh 000OIIEHHS ¥ BBIBOABI IO pe3y/lbTaTaM MPOBEAEHHOTO OIIBITA,
UCCIIEIOBaHMs, COCTABIIATh OTUET O MPOJIEIaHHOM paboTe.

Pa6ora ¢ nundopmanmeii:

yMEHHUE BbIOMpPATh, aHAIM3UPOBATh U MHTEPIPETUPOBATh MHPOPMALHUIO PA3IUYHBIX BUIOB U
dbopM mpencTaBieHUs, IMOJNy4yaeMyl0 M3 pPa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJSIpHAs JMTepaTypa
XUMHUYECKOTO COJIep KaHMsI, CIIpaBOYHbIe MOCOoOUs, pecypchl MHTepHETa), KpUTUYECKU OIICHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

yYMEHHUE MPUMEHSATh Pa3JIMYHbIE METOIbI W 3alpoChl IPU MOUCKE W O0TOOpEe MH(OpPMALUU H
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAWMBIX ISl BBIMOJHEHUS y4eOHBIX M IO3HABATENBHBIX 3a1ad
OnpeAeNéHHOr0 THIa, NPUOOpETeHHe OmbiTa B OOJACTH HCIONb30BaHHUS HHPOPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBIAJCHHE KyJIbTYpPOH AaKTUBHOTO HCIIOIb30BAHUS Pa3TUYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSITEIIbHO BEIOUPATh ONTUMAIIBHYIO (hOpMY IpeIcTaBIeHIs HH(pOpMaITUH
U WUIIOCTPUPOBATH PELIaeMble 3a/ladyll HECIOXKHBIMU CXEMaMH, AuarpaMMaMu, Apyrumu (popmamu
rpauK U UX KOMOMHAIUSIMU;

YMEHHME HCIONB30BaTh W AaHAIU3UPOBATh B TMpolecce Y4eOHOM U UCCIIeNOBATEbCKON
JESITeTbHOCTH MH(POPMAIIUIO O BIUSHUH MPOMBIIIJICHHOCTH, CEIBCKOTO XO035ICTBa M TPAHCIIOPTa Ha
COCTOSIHME OKPY’KaIOLIEH MPUPOTHON CpeIbl.

KoMMyHnKaTHBHBIC yHUBEpPCaAJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHUsI 33]1aBaTh BOMPOCHI (B XOJ€ auanora u (Wik) AUCKYCCHH) IO CYIIECTBY 00CY KaaeMon
TeMbI, JOPMYIUPOBATH CBOU MPEATIOKECHNUS OTHOCUTEIBHO BHITIOIHEHUS MPEIIOKESHHON 331a4u;

YMEHHUS IPEJICTaBIISITh OJYyYEHHBIE PE3yJIbTaThl IO3HABATEIbHON AEATEIbHOCTU B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; AEJIaTh IPE3CHTALMIO PE3YJIbTATOB BBIITOJHEHUS XUMUYECKOIO dKCIIEPUMEHTA
(;1abopaTopHOro OIBITa, JTaOOPaTOPHOM PabOTHl MO HCCIEIOBAaHHMIO CBOICTB BEIIECTB, y4eOHOIO
MIPOEKTA);

YMEHHsSI y4eOHOIro COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HABAaTE€IbHOM U
HCCIIEI0BATENILCKON AEATEIbHOCTH IIPU PELICHUH BO3HUKAIONIUX MpoOIeM Ha OCHOBE Y4érTa OOIIUX
MHTEPECOB U COTJIAcOBaHMs MO3UIMKA (0OCYXKIeHHsS, OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMBI»,
KOOpJUHAIIMSI COBMECTHBIX JACHCTBUM, ONpeAeieHue KPUTEPUEB O OIL[EHKE Ka4eCTBA BBIIIOJIHEHHOM
paboThI U ApyTHE).

PeryasiTuBHbIC yHHBepCaJbHbIC y4eOHbIE 1eHCTBHSA:

YMEHHE CaMOCTOSITEIBHO OINpPEAEHATh LEIU JESITEIbHOCTH, IIAHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBATh U IPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JESTENbHOCTD, BEIOUpaTh Hanboee
s dexTuBHBIC CITOCOOBI pelIeHnus] YIEOHBIX U TTO3HABATENBHBIX 3a7a4, CAMOCTOSITEIIBHO COCTaBIISTh
WIN KOPPEKTUPOBATh MPEJIOKEHHBIA AJITOPUTM JEHCTBUI INPU BBIOJHEHUM 3allaHUi C y4ETOM
MOJTyYeHUsT HOBBIX 3HaHUM 00 u3yyaeMbIX OOBEKTaX — BEIECTBAX M PEAKLUAX, OICHUBAThH
COOTBETCTBHE IMOJIYUEHHOTO pe3ysibTara 3asBJICHHON 1I€JIM, YMEHHUE HCII0JIb30BaTh U aHAJIU3UPOBAThH
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUU 3aJaHHII.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe nmpeaMETHBIX pPE3yJNbTaTOB IO OCBOCHHMIO 0053aTENBbHOTO  COJEpKaHMS,
YCTaHOBJIEHHOTO  JaHHOW  (enepanbHOM  pabodeil  MporpaMMol, BBIIENSIOT: OCBOCHHbBIE
00y4arolMMUCs Hay4YHbIE 3HaHUs, YMEHUS U CIIOCOOBI AEHCTBUM, crienudpuueckue A IpeIMEeTHOM
obmact «XuUMHUSA», BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS, €ro MHTEpPIIpETaIHH,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYAIHIX.



K konmy oOyuenuss B 8 kuacce mpeameTHble pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX IOHSATHM: aTOM, MOJIEKYyJa, XMUMHUYECKUMN
3JIEMEHT, IPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECH (OJHOPOJHAS U HEOJHOPOIHA),
BaJICHTHOCTh, OTHOCUTENIbHAsI aTOMHAasi U MOJIEKYJIIpHAash Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJISIPHAsI Macca, MaccoBast A0JsI XMMHUECKOI0 3JIEeMEHTa B COCTUHEHUH, MOJISIPHBIN
00BEM, OKCH, KUCIIOTA, OCHOBAHHE, COJIb, SJIEKTPOOTPUIIATEIBHOCTD, CTEIICHb OKHCIICHHUS,
XUMHAYECKas pEaKlus, KIaCCH(PHUKAIMA pPEaKUUi: peakuu COCIUHEHUS, PEeaKInu
pa3oKEeHUsl, peakluu 3aMeIIeHUs, PeaKIIi 00OMeHa, 3K30- U IHAOTEPMUYECKUE PEaKIIUU,
TerIoBOM 3 deKT peakiuu, Aapo aroma, JIEKTPOHHBINA CIIOW aToMa, aTOMHasl OpOUTAalIb,
paauyc aroma, XMMHUYECKas CBS3b, IOJISIPHAsl U HEIMOJISIPHAs KOBAJIEHTHAs CBsI3b, MOHHAs
CBs3b, MOH, KAaTHOH, AaHHMOH, pPAacTBOpP, MaccoBas J0Ji1 BellecTBa (IIPOLEHTHAs
KOHIIEHTpAllKs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHSITHH M MPUMEHSITh OSTH
TIOHSATHSI IPU OMMCAHUU BEILIECTB U UX MPEBPAICHHIA;

HCIOJIb30BaTh XMMHUECKYI0 CUMBOIIMKY JJIsI COCTaBJIEHUsI (DOPMYJ BEIIECTB U ypaBHEHUI
XUMHYECKHUX PEaKIIHii;

OTpEAENATh BaJCHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApHBIX COEAMHEHUSX, CTEICHb
OKHUCIJIGHHS DJIEMEHTOB B OWHApPHBIX COCAMHEHUAX, MPHUHAJICKHOCTh BEUIECTB K
onpeneaéHHOMY KJaccy COeMHEeHUM 1o ¢hopMyram, BUJl XUMUUYECKON CBSI3H (KOBaJCHTHAs
Y MOHHAs1) B HEOPTaHUYECKUX COEAMHEHUSX;

packpsiBaTh cwmbici [lepuoandeckoro 3akona /. M. MeHnneneeBa: QeMOHCTPUPOBATH
MMOHUMaHUE MEPUOANYECKONM 3aBUCHMOCTH CBOMCTB XHMMMUYECKHUX DJEMEHTOB OT HUX
nosioxkeHuss B [lepuogudeckoli cuUCTEMeE, 3aKOHOB COXPAaHEHHMsS MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTajpo;

OTMCHIBATh U XapaKTepu30BaTh TabauuHyto hopmy [leproauueckoil cucTeMbl XUMUYECKUX
JJIEMEHTOB: pa3NuyaTh TMOHATHS «ThaBHas mnonarpynma (A-Tpymma)» U «1moOo4yHas
noarpynna (b-rpymnmna)y», Mansle 1 60bIINE IEPUObI, COOTHOCUTH 0003HAYEHUSI, KOTOPbIE
umerorcs B Tabimuue «llepuoanueckas cucrema xumuyeckux oanementos . .
MenpeneeBa» ¢ UUCIOBBIMHU XapaKTEPUCTUKAMM CTPOEHUSI aTOMOB XMMUYECKHUX JIEMEHTOB
(coctaB M 3apsan sapa, olIIee YUCIO 3JIEKTPOHOB U paclpesielleHue UX M0 JIEKTPOHHBIM
CJIOSIM);

KJIaCCU(UIUPOBATh XMMHUUYECKHUE HJIEMEHThl, HEOPraHMYECKHE BEIECTBA, XUMHUYECKUE
peakuuu (IO YHCIy M COCTaBy YYacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIJIOBOMY
shdexty);

XapakTepu3oBaTh (OMHMCHIBaTh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB pPa3IMYHbBIX
KJIaCCOB,  IIOATBEP)KJas  ONHCAHUE  TNPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUI;

MPOrHO3HPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTHM OT MX KadeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH NPOTEKaHUI XUMUYECKUX ITPEBPALLIEHUM B PAa3JIUYHBIX YCIOBUSIX;

BBIUUCIISATh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO UM MOJSPHYIO Macchl BEIIECTB, MacCOBYIO
JIOJTI0 XMMHUYECKOTO 3JeMeHTa Mo (GopMyse COeAMHEHHUS, MacCOBYIO JOJIO BEIIeCTBa B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUECKOH peakliny;

MIPUMEHSTh OCHOBHBIE OINEpAlMi MBICIUTEIbHON NEATEIbHOCTH — aHallu3 M CUHTE3,
cpaBHeHHE, OOOOIIECHHE, CHCTEeMAaTH3allhi0, KIaCCHU(UKAIUIO, BBIABICHHE MPUYUHHO-



-CIIEZICTBEHHBIX CBSI3€M — JUIsl M3YyYEHUs CBOWCTB BEILIECTB M XUMHUYECKHX pEaKIui,
€CTECTBCHHO-HAYYHBIE METOJbI MO3HAHUS — HAONIOJCHHE, W3MEPEHHE, MOJCIUPOBaHUE,
SKCIEPUMEHT (PEaIbHBIN U MBICIICHHBIN);

clieoBaTh  MpaBWJIaM  MOJIb30BaHMSI ~ XMMHUYECKOM mocynoil u  1abopaTOpHBIM
o0opynoBaHUEM, a TaKXKe MpaBuWiIaM OOpalleHHs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIMOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB MO MOJIYYEHHIO U
coOHnpaHHIo Tra3000pa3HBIX BEIECTB (BOAOPOAA M KUCIOPO/a), MPUTOTOBICHUIO PACTBOPOB
C ONpenesIEHHOM MacCOBOM J0JIEW pacTBOPEHHOIO BEILIECTBA, IUIAHUPOBATH U MPOBOIAUTH
XUMHUYECKHE OHKCIIEPUMEHTHl [0 pPACIIO3HABAHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C
MTOMOIIIbIO UHIUKATOPOB (JJaKMYyC, eHON(PTATCHH, METHJIOPAHK U IPYTHE).

K xonmy oOydyenus B 9 kJiacce NpeIMETHBIC pe3yibTaThl Ha 0Aa30BOM YPOBHE JOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX IOHATUN: XMMHYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHMOH, IIPOCTOE BEIIECTBO, CJIOXKHOE BEIECTBO, BAJICHTHOCTH,
3JEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHMS, XUMUUYECKasl peaKUus, XUMUYECKas CBS3b,
TEIUIOBOM 3(PQeKT peakuuu, MOIb, MOJSIPHBIL 00BEM, pacTBOpP, JIEKTPOIUTHI,
HEDJICKTPOJIUTHI,  AJNEKTPOJIMTUYECKAs  JUCCOLMAIMSA, pEakud HOHHOTO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTuMble U HeoOpaTHMble pEaKlUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUU, OKACIUTENb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAHOBJICHHE, aJUIOTPOMUsi, aM(pOTepHOCTb, XMMHYECKas CBs3b (KOBaJICHTHAs, MOHHAS,
METaJlJINYecKasi), KpUCTaUIMYecKasi pelérka, KOPpPO3HMs METaJJIOB, CIUIABbl, CKOPOCTh
XUMHUYECKOHM peakLuu, npeneapHo gonycrtumas konueHrpanus [1/IK Bemecrtsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKMX IMOHATUH M MPUMEHSTh 3TH
MOHSATHSI IPU OMMCAHUU BEILIECTB U X IPEBPAILCHHUI;

UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY JUIsI COCTaBICHUs (DOPMYJI BEILIECTB U yPaBHEHUI
XUMHYECKUX PEAKIIN;

ONPEIEATh BAJICHTHOCTb U CTENECHb OKHUCIIEHHUS XUMUYECKUX DJIEMEHTOB B COCIUHEHUAX
Pa3IMYHOTO COCTaBa, IPUHAMIEKHOCTD BEIECTB K ONPEAEIEHHOMY KJIACCY COSAUHEHUH 10
¢dopmynaM, BHJ XHMMHYECKOH CBSI3W (KOBaJieHTHAas, HWOHHAs, MeTajyInuyeckas) B
HEOpPraHUYECKUX COEIMHEHMSIX, 3apsi/l HOHA 110 XUMHUYECKON Qopmyse, XapakTep Cpelbl B
BOJHBIX pAaCTBOpaX HEOPraHWYECKUX COCJUHEHUM, THIl KPUCTAUINYECKONM PpElETKH
KOHKPETHOI'O BEILIECTBA,

packpbiBaTh cMbIca Ilepuonnueckoro 3akona [I. M. MenneneeBa u 1eMOHCTPUPOBATE €0
MIOHMMAaHHMeE: ONUCHIBATh U XapaKTepu3oBaTh TabunuHyto popmy Ilepuoauueckoil cucremsl
XMMHMUYECKHUX DJIEMEHTOB: pa3jnyaTh IOHATUS «IJIaBHas noarpynna (A-rpynmna)» u
«mmobounass moarpynma (b-rpynma)», wmample u  OOJBIINE TEPUOMABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble MMEIOTCSI B MEPUOAMYECKONW Tabiuie, C  YUCIOBBIMHU
XapaKTepUCTHUKAaMU CTPOEHHUS aTOMOB XMMHYECKHMX D3JEMEHTOB (COCTaB M 3apsja sAapa,
ofIlee YMCIIO AJIEKTPOHOB M paclpelieieHHe MX MO 3JIEKTPOHHBIM CIOSIM), OOBSCHSTH
o0nirie 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COEAMHEHMH B Ipejaenax
MaJIbIX [IEPUOJIOB U IIABHBIX NOATPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;

KJ1acCu(UIUPOBaTh XMUMHUYECKHE JJIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBa, XHUMHUYECKHE
peakuuu (Mo YMCIy U COCTaBy yYacTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY A (deKTY,
10 U3MEHEHMIO CTETIEHEN OKHUCIEHUS XUMUYECKUX JIEMEHTOB);



XapaKTEepU30BaTh (OMUCHIBATH) OOIIME U CIIEU(PUICCKHE XUMUYECKUE CBOMCTBA MPOCTHIX
U CJOXHBIX BEIIECTB, MOJATBEPXKIas OMUCAHHE MpPUMEpPaMH MOJEKYJISIPHBIX U HOHHBIX
YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

COCTaBJISATh YPAaBHEHUS DIIEKTPOJUTHUYECKON IHUCCOLMALMM KUCIOT, ILIEIOYEed M CoJieH,
IIOJIHBIE M COKpAalIEHHbIE YPAaBHEHHS PEaKUMi HOHHOTO OOMEHa, ypaBHEHUs peaklui,
MIOATBEPKIAIOIIUX CYLHIECTBOBAHME T'€HETUUYECKON CBSI3M MEXKIY BEIIECTBAMU Pa3INUHBIX
KJIACCOB;

pacKpblBaTh  CYHIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMi  MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3MOXXHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUSAX;

BBIUUCIIATh OTHOCUTENBHYIO MOJEKYJISPHYIO UM MOJSIPHYIO MAacChl BELIECTB, MacCOBYIO
JOJII0 XUMUYECKOTO 3JeMeHTa 1Mo ¢GopMylie COSIMHEHMs, MAaCCOBYIO JOJIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUECKOH peakliny;

coOmogaTh  MpaBWjia  TOJB30BAHUS  XMMHUYECKOHM  TMOCYIOH W J1aDOpaTOpHBIM
o0OpyJIOBaHHEM, a TaKKe IMpaBmjia OOpalIeHHS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLUHUSMHU IO BBINOJHEHUIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB IO MOJIYYEHHIO U
coOupaHuIo ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIIOro ras3a);

MPOBOAUTh PEAKIUH, IOATBEPKAAIONINE KAYECTBEHHBIN COCTaB pa3IUYHBIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM MYTEM XJIOpUI-, OpOMUA-, HOIUI-, KapOoHaT-, pocdar-, cuiamkar-,
cynbdar-, THAPOKCUA-MOHBI, KAaTHOHBl AMMOHHMS ¥ HWOHBI M3YyYCHHBIX METAJJIOB,
MIPUCYTCTBYIOILME B BOJAHBIX PACTBOPaX HEOPraHUUECKUX BEIIECTB;

IIPUMEHSTh OCHOBHBIE OIEPAllMM MBICIUTENBHON JEATENbHOCTH — AaHAIU3 M CUHTE3,
CpaBHEHHUE, 0000I1IeHNEe, CUCTEMAaTU3AIUIO, BBISIBJICHHE IPUYUHHO-CIIEICTBEHHBIX CBSI3eN —
JUISL U3yYEHUSI CBOMCTB BEUIECTB M XMMHUYECKHX PEAKLUI, ECTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HaONIOJICHUe, W3MEPEHUE, MOJEIMPOBAHUE, OSKCIEPUMEHT (pealbHbIl H
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
n/n TeM NPOrpaMMbl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTUYECKOMN IeATETbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
12 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 6 bu6nmoreka [JOK
00 okcuIax https://m.edso0.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 3 1 bu6nmoreka [JOK
U COJIAX https://m.edsoo0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBaHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmoreka [JOK
HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [IOK
31 XHMHHECKIX dieMenToB [, 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue
aToMa
XuMHUecKasi CBSI3b.
3.2 OKHUCIIUTEITBHO- 8 bubmiorexa LIOK
https://m.edso0.ru/7f41837c
BOCCTAHOBHTCIIbHBIC PCAKIINU
bu6mmoreka [IOK
Hroro o pasnery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkul
[loBTOpEeHue u yrioyOnenue 3HaHUH Bbu6moteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmuorteka [IOK
' anemeHToB VIIA-rpynmel. ["anoreHs https://m.edsoo.ru/7f41a636
o | e e 6
' PYHIRL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUs
23| snememos VAspyams Ason googopui | 7 ;  DuGwore LOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
o | S s . | , B
' y PYTIEL poA https://m.edso0.ru/7f41a636
KPEMHHUIA U UX COCAMHEHUS
HWroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO011e CBOMCTBA METAILIIO 4 bubnrorexa LIOK
. He CBOWCTBA MET B
m o https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS 16 https://m.eds0o.ru/7f41a636
Hroro mo pazneny 20
Pa3zpnen 4. Xumus u oxkpyxaomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMst 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrpouabnsie IIpakTuuyeckue oOpa3oBaTe/IbHbIE
n/n Bceero H3Y4YeHH S
padoTbI padoTbI pecypcbl
[Ipeamer xumuu. Ponb xumuu B bubmuoreka [JOK
1 2.09.2024
1 KHM3HU YenioBeka. Tena u BerecTa 0 0 02.09.20 https://m.edsoo.ru/ff0d210c
ITousTne o MeTo1ax IMO3HAHUS B bu6mmoreka [IOK
2 XUMHUH L 0 0 04.09.2024 https://m.edsoo.ru/ff0d227e
[IpakTrueckast padora Ne 1
«[IpaBuna paboTsl B 1abopaTopuu u bubnnorexa [HOK
1 09.09.2024
3 npuéMbl 00paIeHHs C 1 0 https://m.edsoo.ru/ff0d23dc
71a00paTOpPHBIM 000PYIOBAHUEM
YucTele BemecTBa U CMECH. bu6mmoreka [IOK
4 1 11.09.2024
Crioco0Obl pa3ziesieHus: cMecei 0 0 09.20 https://m.edsoo.ru/ff0d26ca
: H;)aKTI/ILIeCKaSI pa60fa( Ne2 , . . 16.09.2004 Bu6morexa LIOK
(FASICIICHIE CMECCH (Ha TPHMEPE R https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
bu6nmoreka [JOK
6 ATOMBI U MOJIEKYJIBI 1 0 0 18.09.2024 https://m.edsoo.ru/ff0d2a6e
XUMHYECKHE DJIEMEHTBI. 3HAKU bu6mmorexa [IOK
7 1 23.09.2024
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB 0 0 https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
A - 1 25.09.2024
8 TOMHO-MOJIEKYJIAPHOE YIECHHE 0 0 5.09.20 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
b OK
9 BEIIEeCTB. XUMHUUecKas popmyIa. 1 0 0 30.09.2024 Hbmmorexa I

BaneHTHOCThL aTOMOB XMMHYECKUX

https://m.edsoo.ru/ff0d2eae



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/ff0d2d50
https://m.edsoo.ru/ff0d2eae

9JICMCHTOB

OTHocHUTENbHAsA aTOMHAas Macca.

bubmuoreka [JOK
10 OTtHocuTeNbHASI MOJIEKYJISIPHAS 02.10.2024 https://m.eds0o.ru/ff0d323c
Macca
MaccoBast 107 XUMHUYECKOT0 bu6mmoreka [IOK
11 07.10.2024
3JIEMEHTA B COCTMHECHUU https://m.edsoo.ru/ff0d350c
KommaecTBo BemecTBa. Mosb. bu6mmoreka [IOK
12 09.10.2024
MounsipHas macca https://m.edsoo.ru/ff0d5230
bu6mmoreka [IOK
1 IT 14.10.2024
3 POCTDIC I CTTOAHLIC BEMECTBa 020 https://m.edsoo.ru/ff0d2a6c
IIpr3Haku U ycii0BUS IPOTEKAHUSA bubnnoreka [JOK
14 16.10.2024
XUMHYECKMX PEaKIUii https://m.edsoo.ru/ff0d3al6
3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubnuorexa [JOK
15 21.10.2024
XUMHUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
o | o
o YPABHEN 23.10..2024  https://m.eds00.ru/ff0d5708
XUMHUYECKHUX PEAKITHIA
du3znyeckrue U XUMHUYECKUeE bu6nmoreka [JOK
17 04.11.2024
SIBJICHHSI. XMMHUYECKas PEaKIHsI https://m.edsoo.ru/ff0d37fa
o Kﬂaccmubl(/IKaum[ XUMHUYECKUX 06 11 2004 BuGmorexa OK
PEATTIHH (COC/PHOMIE, PAsTONCCHIL, o https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
bu6mmorexa [IOK
1 . 11.11.2024
) PHIKTONECT. OS00Mere i 024 ' https:/im.edsoo.ru/ffod4oca
CHUCTEMaTH3alus 3HAaHUI
KonTtponbhas padora Nel no treme
20 «BermecTBa 1 XUMHYECKHE 13.11.2024 bubmorexa HOK

peaKIum»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

bubmuorexa [JOK

21 Bo3nyxa. Kucinopon — anemeHT u 18.11.2024 https://m.edsoo.ru/ffod44ge
npoctoe BemiecTBo. O30H
DU3NYECKUE U XUMUYECKUE
99 CBOICTBa KMCIIOpOAa (peaKkuu 20.11.2024 bubmmoreka [IOK
okwucienus, roperne). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHIaX
TOPHH U IPOMBIIUIEHHOCTH. A1
H1abopatop P . https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O 97 11.2024 bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHCHUH, https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYCCKUX PEAKIIHIX
25 gﬁf J;Hzoéieq;m yr(;m: Me;i?).r 02.12.2004 ~ DOmorera LOK
DISHOHHE BOSAYXA, CHOCOLRL G410 o https://m.edsoo.ru/ff0d4c4a
NPE0TBPALCHHS
26 fﬁaimifai pangzg; o 04.12.2024 ~ Dubmiorexa LIOK
OTTYHICHHC 1 CODHPARHC . o https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, N3yYCHUE €T CBOMCTBY
97 Bonxopon — anemeHT u mpocToe 09.12.2024 bubnnoreka [JOK
BelecTBo. HaxoxieHue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
5| caotiora sosopens. e 11122024 BU6morera LIOK
AopoRa. 1P e https://m.eds00.ru/ff0d4ddo
BOJIOpOJA
bubmuoreka [JOK
29 II 16.12.2024
OFUITHE O KHCHOTAx 1 coMbixX https://m.edsoo.ru/ff0d50d2
30 Crioco0BbI MoTy9eHHs BOAOPOIa B 18.12.2024  Bubmumoreka [IOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

naboparopuu

https://m.edsoo.ru/ff0d4dd0

[TpaxTuueckas padota Ne 4 o Teme

bubmuoreka [JOK

1 11 23.12.2024

3 «lonysiemne n cobupanme 3122028 s lim.edsoo.ru/ffod4fa2
BOJIOPO/Ia, U3yUYEHHUE €r0 CBOMCTBY
MoutsipHbIii 00bEM ra30B. 3aKOH bubmuorexa [JOK

32 25.12.2024
ABorazapo https://m.edsoo.ru/ff0d542e

33 Brrancnenus o0pEMa, KomaecTBa 1301 2095 Butmorexa LIOK
BeIlIleCcTBa rasa o ero I/ISBeCTHO.l.\/Iy .01. https://m.eds0o.ru/ffod55a0
KOJIMUECTBY BEIECTBA HIIK 00BEMY
Brruucnenust 00b€MOB ra3oB 1o
YpaBHEHUIO PEaKIIMi Ha OCHOBE bubnuorexa [JOK

4 15.01.202

3 3aKOHA 0OBEMHBIX OTHOIICHHIA 5.01.2025 https://m.edsoo.ru/ff0d5708
ra3oB
DU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK

20.01.202

3 CBOICTBa BOJIBI 0.01.2025 https://m.edsoo.ru/ff0d587a
CocraB ocHoBanui. [TonsTue 00 bubmuorexa [JOK

36 22.01.2025
WH/IMKaTOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTes.
HackimienHbie 1 HEHACHIIICHHBIE bu6mmorexa [IOK

37 27.01.2025
pacTBOpbI. MaccoBast 101t https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PaCTBOPE
[TpakTrueckast padota Ne 5 o teme

38 «HpI/IFOT‘(')BJ'IeI:II/Ie paCTB(ipOB c ) 99.01.2025 bubnmuorexa [JOK
onpeaenéHHON MacCcOBOM Jomeit https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA

39 KonTponbnas padorta Ne2 o teme 03.02.2025 bubnnorexka [JOK
«Kucnopoza. Bomgopoa. Boma» https://m.edsoo.ru/ff0d6342

40 Oxkcupsl: cocTaB, KacCupUKaIIUs, 05.02.2025 = BubGauoteka [IOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e

[TonydyeHnune u XuMHYECKHE CBOMCTBA

bubmuoreka [JOK

41 KUCJIOTHBIX, OCHOBHBIX U 10.02.2025 https://m.edsoo.ru/ffode64e
aM(pOTEPHBIX OKCHJIOB
OcHOBaHUS: COCTaB bu6mmoreka [IOK
42 ’ 12.02.2025
KIaccu(uKaIys, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
[TonyueHne n XuMU4ECKHE CBOMCTBA bubnnorexa [JOK
43 OCHOBaHWH 17.02.2025 https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
44 19.02.2025
HOMCHKJIATypa https://m.edsoo.ru/ffOdfee2
[lonyyeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
45 KHCJIOT 24.02.2025 https://m.edsoo.ru/ffOdfee2
46 fﬁfiéii?m)efff Ziﬁﬁiﬁfim 26.02.2025 ~ Dromorexa LOK
. i ’ R https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6.
47 Pemenne skcnepuMeHTaIBHBIX 03.03.2025 bubnnoreka [JOK
3a1a4 1o teme «OCHOBHBIE KJIACCHI https://m.edso0.ru/00ad9b7c
HEOPTaHMYECKUX COCIMHCHUI
I'eneTnueckas CBSI3b MEKITY
bu6mmoreka [IOK
4 .03.202
8 KJIacCaMH Hf:opraHquCKI/Ix 05.03.2025 https://m.edso0.ru/00ad9a50
COCTUHEHUI
O06o01IeHre U cUCcTeMaTU3alus bubnmoreka [JOK
49 3HAHUHI 10.03.2025 https://m.edsoo.ru/00ad9ch2
K 0
50 OOHIIPEEEIH a§n§a6§f H o 12.03.2025 Dromuorexa LIOK
CHOBHDIE H1Ace o e https://m.edsoo.ru/00ad9ela
HEOPraHMYECKUX COSAMHEHUN
51 [TepBbIie MOMBITKH KiIacCUPUKAITTN 17.03.2025 bubnumoreka [JOK



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/00ad9e1a

XUMHYECKHUX AIeMEHTOB. IloHsaTHE O
I'pymnnax CXOJHbIX 3JICMCHTOB

https://m.edso0.ru/00ad9ffa

Ilepronnueckuii 3aKOH U
IIepuoanueckas cucrema

bubmuorexa [JOK

2 19.03.202
> XUMHYECKHX 3ieMeHToB [1. 1. 9.03.2025 https://m.edsoo.ru/00ada52c
Menneneena
Ctpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
53 24.03.2025
saep. U3ororsl https://m.edsoo.ru/00ada342
bubmuorexa [JOK
54 [Tepuompl, TPyYIIIbI, MOATPYIIIBI 07.04.2025 httos://m.edsoo.ru/00ada52c
CrtpoeHne 3IIeKTPOHHBIX 000JI0YEeK
b K
55 aTOMOB 3JieMeHTOB [lepuonnueckoit 09.04.2025 Homorexa LO
https://m.edsoo.ru/00adaébc
cucremsl J. 1. MeHnaeneeBa
3nauenue [lepuonnyeckoro 3aKkoHa
56 JUISl Pa3BUTHSI HAYKH I/I HpVaKTI/IKI/I. . 14.04.2025 bubnnorexka [JOK
. MenneneeB — yuéHblii, memaror https://m.edsoo.ru/00ada96e
U TPaKJIaHUH
XapakTepucTuka XMMHYECKOTO
3JIEMEHTA MO €T0 MOJIOKEHHUIO B bu6mmoreka [IOK
57 16.04.2025
[Mepuoaunueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneena
58 DIEeKTPOOTPULIATETLHOCTh 21.04.2025 bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB. https://m.edsoo.ru/00adac34
bubmuoreka [JOK
59 HonHnas xumuueckast cBsizb 23.04.2025 httos://m.edso0.ru/00ada824
KoBasieHTHas nonsipHas bubnnorexka [JOK
60 28.04.2025
XUMHYECKast CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenTnast HenossgspHas 30.04.2025  Bbubaunoreka [{OK



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ada52c
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XUMHUYCCKaA CBA3b

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

bu6mmoreka [IOK
62 CTenceHb OKUCICHUS 1 05.05.2025 https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIC 1 bu6mmoreka [IOK
peakinuu 07..05.2025  https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKHUCIUTENN U BOCCTAHOBUTEIIH 1 12.05.2025 https://m.eds0o.ru/00adb076
o i(c(:)HTpOJIBHaSI pa60§? Ne4 o teme . 14.05.2005 Bu6morexa LIOK
'POCHHE aToMa. AuMireckad R https://m.edsoo.ru/00adb486
CBSI3b)»
PesepBuslit ypok. O60011eHNE U bu6mmoreka [IOK
66 cHUCTeMaTH3aIus 3HAHUI 1 19.05.2025 https://m.edsoo.ru/00adb33c
Peseprublit ypok. O600mIeHNE U bubnnorexa [JOK
7 1 21.05.202
6 CHUCTEMATH3AIMS 3HAHHH 05.2025 https://m.edsoo.ru/00ad9cbh2
PesepBHblit ypok. O60011eHNE U bubnnoreka [JOK
1 26.05.202
68 CHUCTEMATH3AIMS 3HAHWH 6.05.2025 https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
Tema ypoxa Konrpouabnesie IIpakTuuyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YyYeHUS
padoTbI padoTbI pecypcbl

[lepuoauueckuii 3aK0OH.
IIepnoanueckas cucrema bubmmoreka [IOK

1 1 0 0 02.09.2024
XUMHYECKHX 31eMeHToB J1. 1. https://m.edsoo.ru/00adb59e
Menpeneena

2 fﬁﬁﬁff? iiiif::inigl;f:;::fw 1 0 0 03.09.2024 Dommorexa LIOK

. R https://m.edsoo.ru/00adb6b6

MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus u HoOMeHKIaTypa 1 0 0 09.09.2024 bu6mmoreka [IOK
HCOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buael xumuueckoit CBSI.C";I/I Y TUTIBI 1 0 0 10.09.2024 bubnuotexa [JOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbact
Konrtponsnas padora Nel o treme

5 <<HOBTf)peHI/I€ U yriayOneHue 1 1 0 16.09.2024
3HAHWI OCHOBHBIX Pa3felioB Kypca
8 kiacca»

6 Kﬂaaffczg EKau: iﬁﬁfﬁﬂecm 1 0 0 17.09.2024 ~ Drommoreia LOK
peariii 1o pas o https://m.edsoo.ru/00adbch0
pU3HAKaM

7 H(;TT: ?{Ciﬁrm : H;f Tiﬁ: 1 0 0 23.00.2024 DrOmorera LOK
peartuit. 170 © 0 TOMOTE o https://m.edsoo.ru/00adbe9a
U TeTEPOTCHHBIX PEaKIUIX

8 [TonsiTHE O XUMHUUYECKOM 1 0 0 94.09.2024 bubnmuorexa [JOK

PaBHOBCCHH. q)aKTopI)I, BJIMAOIIUEC

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XUMHUYCCKOH pcakuuunu
U ITOJIOKCHUE XUMHNYECKOI'O

paBHOBECHS
OKHCTUTENBHO- bubnmoreka [JOK
9 30.09.2024
BOCCTaHOBHTEIIbHBIC PEAKIIUH https://m.edsoo.ru/00adcade
10 T;Zf: ﬂna; e;;pgiﬁ:: I;Ofnaesme 01.10.20p4 D>Homorexa LHOK
A HHALH. o https://m.edsoo.ru/00adcd68
SJIEKTPOJTUTHI
. bu6mmoreka [IOK
11 Honnble ypaBHEHHsI peakui 07.10.2024 https://m.eds0o.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHUU B CBETE bubnuorexa [JOK
12 08.10.2024
npeCcTaBIeHui 00 https://m.edsoo.ru/00add5d8
IIEKTPOJIMTUYCCKOM TUCCOITHAIITN
13 fiM: qecemf:e ac Bof CﬂjaoisowI ’ 14102024  DHomioreia LIOK
BETE II TaBJICHUU .10.
peAicTand B https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUICCKON JTUCCOITHAITTT
bu6nmoreka [JOK
14 IT i 15.10.2024
ORTHE O THAPOTHSE coTeH 5.10.20 https://m.edsoo0.ru/00add9d4
O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
15 3HaHUI 21.10.2024 https://m.edsoo.ru/00addd12
16 gﬁjﬁgeecﬁ:nia?;;ﬁ;I;me 22102024 ~ Duommorexa LOK
P o https:/m.edso0.ru/00addbfa
3a71a9»
KonTponbnas padota Ne2 o teme
17 «DNEKTPOIUTHIECKAS bubnuorexa [JOK
nucconmanys. XuMUYeCcKue 04..11.2024  https://m.edsoo.ru/00addecO

peakuuu B pacTBOPAX»



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

OO01as xapakTepuCTHKA

bubmuorexa [JOK

18 rajoreHoB. XMMHUYECKHUE CBOWCTBA 05.11.2024 https://m.edsoo.ru/00addfe2
Ha MpUMeEpe XJIopa
19 XHOPOZSE OS (;H.o?((:) JI;IaHa;I e 11.11.2024 Bu6mnorexa LIOK
XUMHUYCCKHE CBOWCTB A1
’ https://m.edsoo.ru/00ade104
MOJTyYeHUE, MPUMEHCHHE
IT 6ota Ne 2
20 Tell)\j;( 111?:; Kazf?;e (c)(T)?IﬁHoﬁHO 12.11.2024 ~ Prommorea LIOK
> . o https://m.edsoo.ru/00ade348
KHCJIOTHI, U3yUCHHE €€ CBOMCTBY
” Berauciienus mo ypaliHeHnﬂM I BuGmiorexa LIOK
XUMHYECKUX PEaKIUil, eClIi OJIUH A1
PEAIHIH, A https://m.edsoo.ru/00ade488
U3 PEarcHTOB JIaH B N30BITKE
OO61mas xapakTepucTHKa bubnnoreka [JOK
22 19.11.2024
aseMeHToB VIA-rpymniis https://m.edsoo.ru/00ade64a
AmoTponHsle MoU(UKaLIMK
93 CepBHI. Haxozmem&e cepsl U e€ 25 11.2024 bubnuoteka [JOK
COCJIMHEHUI B IPHUPO/IE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOWCTBA CEPBI
24 ;ﬁiﬁiﬁfﬁﬁ? )114 iﬁfiﬁine 26112024 ~DHomorexa HOK
y o https://m.edsoo.ru/00ade802
CBOICTBa
25 iﬁiﬁiﬁﬁﬁi ;el\f;lr?:ciizﬂom 02.12.2024 ~ Dubmiorexa LIOK
. o https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMCHCHHE
XVUMUYECKUE PeaKIlui, JIekKaIlue B
26 OCHOBE TIPOMBIIIICHHOTO CI0c00a 03.12.2024 bubnmoreka [JOK

MOJIYYCHHA CCpHOI71 KHUCJIOTHI.
XHUMHUYECKOe 3arpsA3HCHHUC

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

OKpYKaroIlei Ccpebl
COCTUHEHUSIMU CEPBI

Briuncienne MaccoBOr 10U

bubmuorexa [JOK

21 BBIXOJIa IPOIYKTA PEAKIIUH 09.12.2024 https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa
aj1eMeHTOB VA-rpymnsl. A3o0T,
28 paCHpOCTpaHeHI/IIe)}]; pUpoJIe 10.12.2024 Bubmiorexa LIOK
’ https://m.edsoo.ru/00adeea6
(bU3HYECKUE M XUMUYICCKHEC
CBOICTBA
AmMMuak, ero Gpu3nyecKue u
29 XUMHUYECKHE CBOIMCTBA, MOJIyYCHHE 16.12.2024 bubmorexa LIOK
’ https://m.edso00.ru/00adf004
U IpUMEHEHUE
ITpakTruueckas padora Ne 3 mo
30 Tell)\/le «Honyqelfne aMMJ:aKa 17.12.2024 bubmorexa IOK
. ’ https://m.edsoo.ru/00adf180
U3YYEHHE €r0 CBOMCTB)
A3oTHas Kuci0Ta, €€ pusndeckue bubnnoreka [JOK
31 U XMMHUYECKUE CBOWCTBA 23.12.2024 https://m.edso00.ru/00adf306
Hcnonb30BaHrEe HUTPATOB U COJIEN
aMMOHHUS B KQ4eCTBE
MUHEPATBHBIX YIOOPEHUI. bubnnoreka [JOK
32 XUMHYECKOE 3arpsAa3HEHIe 24.12.2024 https://m.edsoo.ru/00adf518
OKpYKaroIle cpebl
COCTMHCHUSIMH a30Ta
®docdop. Oxcua pochopa (V) u
docdopHas kucnora, pusndeckue bubnnorexka [JOK
33 U XMMHUYECKUE CBOWCTBA, 13.01.2025 https://m.edso0.ru/00adf68a
MOJTydeHUE
34 Ucnonb3oBanue hocdaTtos B 14.01.2025 bubmmoreka [JOK



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

KaueCTBE MHUHEPATBHBIX
ynoOpeHui. 3arpsi3HeHHE
MPUPOTHON cpenbl pochaTamu

https://m.edso0.ru/00adfc20

Yraepon, pacipoCcTpaHEHHUE B

bubmuorexa [JOK

20.01.202
35 HPHPOAE, (bmmﬁzcme 1 0.01.2025 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcuppl yriaepoja, ux pusudeckue
36 gxf hiﬂqeceiﬂe ; BOP;%TB: ' 21.01.20p5 Dromorexa LOK
KOJIOTHYECKHE T MBI .01.
5 PODIIEMEL, https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
bubmuorexa [JOK
7 & 27.01.202
3 YronpHas KUCIIOTa B €€ COITU 01.2025 https://m.eds00.ru/00ae006¢
[TpakTuueckast pabota Ne 4 o
teme "llonydeHue yriekuciaioro bubnmnoreka [JOK
38 28.01.2025
ra3a. KauectBeHHast peakius Ha https://m.edso0.ru/00ae027e
KapOoHaT-HOoH"
39 Herp;f;{j qa;f: I;Ie HOI:I[}]IB’I;II;I(HK(;?( 03.02.2025 Dromorexa LOK
P c eree © R https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
bu6mmorexa [IOK
4 K . 4.02.202
0 PEMILHIL 1 €10 COcAHHEImA 04.02.2025 https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
Pemenne skcnepruMeHTaIBHBIX bubnnorexka [JOK
41 10.02.2025
3aja4 1o TeMe «BaxkHeinme https://m.edsoo.ru/00ae0bf2
HEMETAJUTBI U X COCTUHCHHS
42 KonTtponbHas padota Ne3 o treme 11.02.2025 bubnuorexa [IOK

«BaxHeln1ne HeMeTalIbl U UX

https://m.edsoo0.ru/00ae0el8
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https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
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COCOAUHCHU A

OO61mas xapakTepucTHKa
XUMUYECKHUX AJIIEMEHTOB —
MeTaJlI0B. MeTamnueckast CBs3b

bubmuorexa [JOK

43 ¥ MeTaJIn4ecKas 17.02.2025 https://m.edsoo.ru/00ae103e
KpUCTAJUIMYECKas PEIIETKA.
dusnvecKue CBONCTBAa METAIIOB
XuMHUYECKUE CBONCTBA METAJIIIOB.
B bubmnoreka LIOK
44 3JI€KTpOXI/II\fI/I‘{eCKI/II/I pan 18.02.2025 https://m.eds00.ru/00ae1 156
HANPSDKEHUH METAJIOB
O61ure crocoOb! MOTy4YeHUS
MeTtaiioB. CruiaBbl. BeraucieHnus
bu6mmoreka [IOK
4 24.02.202
> 1o yp aBUH CHIPIM XHMITCCKX 02.2025 https://m.edsoo.ru/00ae1156
peaKIuid, eclii OJUH U3 PEarcHTOB
COJICPKUT IPUMECH
bu6nmoreka [JOK
46 [TonsiTHe 0 KOPPO3UM METAIIIOB 25.02.2025 httos://m.edso0.ru/00ae1278
bu6nmoreka [JOK
47 [Ilenounble MeTAIIBI 03.03.2025 https://m.eds0o.ru/00ae14b?
OKcubl U THAPOKCUJIBI HATPUS U bubnuoteka [JOK
4 4.03.202
8 KaJIust 04.03.2025 https://m.edsoo.ru/00ae14b2
49 Hlenoqlv{03eMeﬂbvae METaJJIbI — 10.03.2025 bubnmoreka [JOK
KaJIbIUI U MAarHUU https://m.edsoo.ru/00ael15e8
. bubmuoreka [JOK
50 Baxneinme coenuHEHNS KaJIbIUI 11.03.2025 https://m.eds0o.ru/00ae15e8
51 O606HjeHHe A CUCTEMAaTHU3aLIS 17.03.2025
3HAHUH
52 JKEcTKOCTh BOABI U CIIOCOOKI €€ 18.03.2025 bubmmoreka [IOK



https://m.edsoo.ru/00ae103e
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YCTpaHEHUS

https://m.edso0.ru/00ae1886

[TpakTrueckas padora Ne 6 mo

bubmuoreka [JOK

"KE 24.03.202
>3 T?Me eCTKO(,:,T b BOABLH METOAR 03.2025 https://m.edso0.ru/00aelae8
e€ ycTpaHeHus
. bu6mmoreka [IOK
>4 AIOMHHHH 25.03.2025 https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnnorexa [JOK
THIPOKCHIA ATFOMHHUS. 07.04..2025  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
K
%6 Ces0 08..04.2025  https://m.edsoo.ru/00ae1d86
OKcubl, THAPOKCHUIBI U COTTU bu6mmoreka [IOK
57 14.04.2025
xenesa (1) u xxemesa (1) https://m.edsoo.ru/00ae35e6
58 O6OGI£IGHI/I€ U CUCTEMaTH3aIUs 15.04.2025
3HAHUH
[IpakTuueckas pabora Ne 7.
Pemenne skcnepuMeHTaIBHBIX bubnnoreka [JOK
59 21.04.2025
3a1a4 1o reme «BaxkHelmme https://m.edso0.ru/00ae3de8
METaJUIbl U UX COCTUHCHUS
Borurcnenus o ypaBHeHUAM
XUMHUYECKHUX PEAKIIHiA, €CIIA OJIUH
W3 pEareHTOB JIaH B U30BITKE WIIH bubnuorexa [JOK
60 22.04.2025
COJCPKHUT IPUMECH. Bbruncienus https://m.edso00.ru/00ae1750
MacCCOBOH JIOJIM BBIXOJIa MIPOTYKTa
peaxiuu
61 O606HjeHHe A CUCTEMAaTU3ALIS 98.04.2025
3HAHHI
62 KonTtponbHas padora Ne4 o reme 29.04.2025

«BaxHeu1e MeTajuIbl U X
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COCOAUHCHU A

BemecTBa u matepuaisl B bu6mmoreka [IOK
1 .05.202
63 MOBCEIHEBHOM KU3HU YelIOBEKa 05.05.2025 https://m.edsoo.ru/00ae3f50
XUMHUYECKOE 3arpsi3HEHUE bubnuorexa [JOK
o4 OKPYKaroleh cpespl L 06.05.2025 https://m.eds00.ru/00ae4270
Ponb xumuu B penieHnu bubmuorexa [IOK
1 12.05.202
65 9KOJIOTHYECKUX MTPOOIIeM 05.2025 https://m.edsoo.ru/00ae4270
66 PesepBHblil ypoOK. O6o6111eHI/Ie u 1 13.05.2025 bubnuoreka [IOK
CHCTEMaTH3aIlHs 3HAHUI https://m.edsoo.ru/00ae0d0a
PesepBusiit ypok. O60011eHNE U bu6mmoreka [JOK
67 cHUCTeMaTH3aIus 3HAHUI 1 19.05.2025 https://m.edsoo.ru/00adb33c
Peseprublit ypok. O600IeHNE U bubnnorexa [JOK
1 20.05.202
68 CHUCTEMaTH3aIlHs 3HAHU 0.05.2025 https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I1O0 68

[NPOTPAMME



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

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



