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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma o XUMHUM Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus
COCTaBJICHA Ha OCHOBE TPEOOBAaHUH K PE3yIbTaTaM OCBOCHHUS OCHOBHOM
o00pa3zoBaTeIbHOM TPOrpaMMbl OCHOBHOT'O OOIIETO 00pa30BaHMsl, IIPEICTABICHHBIX
B ®I'OC 00O, a Takxe Ha ocHOBE (esiepaabHON pabouel MporpaMMbI
BOCIIUTAHUS U C YUETOM KOHIEIIIMY MPETolaBaHusl y4eOHOTO peaMeTa « XUMHUS»
B 00pa3zoBaTenbHbIX opranm3ausx Poccuiickoit deneparuu.

[Iporpamma o xuMuu Ja€T MpeICTABICHUE O 1EJISIX, OOIIeH cTpaTeruu
0Oy4eHMsI, BOCTIUTAHUS M PA3BUTHUS O0YHAIOIIMXCS CPEACTBAMU y4eOHOTO
npeaMeTa, yCTaHABIUBAET 00s13aTeNIbHOE MPEIMETHOE COIEpIKaHuE,
MpeaycMaTpUBAET paclpeiesIeHHUe ero Mo KiaccaM U CTPYKTYPUPOBAHUE 10
paszeniaM 1 TeMaM MPOrpaMMbl [0 XUMUHU, ONIPEACIISIET KOJTUYECTBEHHbIE U
KauyeCTBEHHBIE XapaKTEPUCTUKH COJEPKaHUS, PEKOMEHYEMYIO
MOCJIEA0BATEILHOCTh U3YUEHUSI XUMHUU C YUETOM MEXKMPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSA3EH, JJOTUKU y4eOHOTO MPOoIecca, BO3PACTHBIX
0COOEHHOCTEM 00yUarOIUXCs, OTPEEISIET BO3MOXKHOCTH TIpeAMETa JIJIst
peanu3zanuu TpeOOBaHUM K pe3yIbTaTaM OCBOCHMSI OCHOBHOM 00pa30oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHusl, a Takke TpeOOBaHUM K
pe3ynbTaTaMm 00ydeHHs] XUMUW Ha YPOBHE IeJICH N3y4YCHHsI TIPEeIMETa U OCHOBHBIX
BHJIOB YUEOHO-TI03HABATEIIFHOM JCSITEIHHOCTH 00YYaIOIIEerocs 10 OCBOCHHUIO
y4e0HOTO Co/iepKaHusl.

3HaHUE XUMUHU CITYKUT OCHOBOH AJ1s1 (POPMHUPOBAHUS MUPOBO33PEHUS
00y4Jaromierocsi, €ro MpeaCcTaBICHU 0 MAaTEPUATTLHOM €AMHCTBE MUPA, BAXKHYIO
POJIb UTPAIOT GOPMUPYEMBIE XUMHUEH TTPEICTABICHUS O B3aUMOTIPEBPALIIEHUSIX
SHEPrUr U 00 HBOJIIOIMHU BEUIECTB B MIPUPOJIE, O My TIX PEIICHHS TI100aIbHbBIX
po0JieM YCTOMYMBOIO Pa3BUTHSI UEJIOBEUECTBA — CHIPhEBOM, SHEPTETUUECKOM,
MTUIIEBOM ¥ KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEM 3IpaBOOXPAHCHHUSI.

N3yuyenne xumun:

CIIOCOOCTBYET peaau3alii BO3MOKHOCTEHN JJI1 CaMOPa3BUTHS U
dhopmMupoBaHUsI KyJIbTYPhI JIMYHOCTH, €€ 00111Iel U (yHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHT BKJIaJ] B (HOPMHUPOBAHKUE MBITIUICHUSI K TBOPUYECKUX CIIOCOOHOCTEH
00y4JaronuXcs, HaBBIKOB UX CAMOCTOATEIHLHON YUeOHOU NesATeTbHOCTH,
AKCIIEPUMEHTAJILHBIX U UCCIIEI0BATEILCKUX YMEHUHN, HEOOXOJUMBIX KaK B
MTOBCEIHEBHOM XKU3HU, TaK U B MPO(HECCUOHAIBHOU eI TEIHHOCTH;

3HAKOMHUT CO CIEeNM(PUKON HAYUHOTO MBIIIJICHHUS, 3aKJIaJIbIBA€T OCHOBBI
LIETTOCTHOTO B3IJIA/1a HA €AMHCTBO MIPUPOJIbI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW rPaMOTHOCTH 00yYaronInxcs;



croco0CcTBYeT (hOPMHUPOBAHUIO IICHHOCTHOTO OTHOIIICHUS K €CTECTBEHHO-
Hay4HbIM 3HAHUSM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HanpaBiIeHUsI B 00yYEHUU XUMHUH 00ECIIEUNBAIOTCS CIIELM(PUKON
coJiep KaHus yueOHOTo MpeMeTa, KOTOPBIH SIBISETCS TeAarorniaeckKu
aJlanTUPOBAHHBIM OTPaXEHUEM 0a30BOI HAYKU XUMHH HA ONPENEIEHHOM dTare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00LIEro 00pa30BaHMsI OPUEHTUPOBAH HA
OCBOCHHE 00YUAIOIMMHUCS CUCTEMbI TIEPBOHAYATBHBIX MTOHSATUN XUMHUH, OCHOB
HEOPraHMYECKON XUMUU U HEKOTOPBIX OTJEIbHBIX 3HAYMMbIX TOHATUN
OPraHUYECKON XMMUHU.

CrpykTypa copepxaHusi IpOorpaMMsl 10 XMMHUHU C(POPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 MOJ1X0/1a K €€ n3yueHuro. CoJepkaHue CKIaIbIBaeTCs U3 CUCTEMBI
HNOHATUNA 0 XUMUYECKOM 3JIEMEHTE U BEILECTBE M CUCTEMBI MTOHATUN O XUMUYECKOM
peakiuu. O0e 3TU CUCTEMbI CTPYKTYPHO OPraHU30BAHBI 11O MPUHIIUITY
MOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKUX NPEICTABICHUI
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona J[. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XHMUU,

— YYEHHS O CTPOEHUU aTOMa U XUMHYECKOH CBSI3U;

— IpeJICTaBlIeHU 00 AIEKTPOIUTUIECKOM AUCCOIMAIINY BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHMS pacCMaTPUBAIOTCS HA OCHOBE AMITUPUYECKHU
MOJIYYCHHBIX M OCMBICIICHHBIX ()aKTOB, PA3BUBAIOTCS MTOCIIEI0BATEIHLHO OT OJTHOTO
YPOBHSI K IPYTOMY, BBITTOTHSS (DYHKIIMHA OOBSICHEHUS! U TIPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHHUS 1 BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U OJTyUEHUS
M3Y4YaeMbIX BEIECTB.

OcBoeHue nporpaMmsl [0 XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO
MIPEJICTABJICHHS O XUMAYECKON COCTABIISAIOLICH HAYYHON KAPTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM MPUPObI, IEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHHIO U
MeTOJIaM MO3HaHUs B Hayke. M3yueHne XUMuu TPOUCXOIUT C IPUBJICUEHUEM
3HAHUU U3 paHee U3YUYEHHBIX YUEOHBIX MpeaMeToB: «OKpYyKaIOMUN MUY,
«buomnorus. 5-7 kmacce» u «dusnka. 7 Kimacey.

[Ipu n3ydyeHnn XuMUU MPOUCXOAUT (POPMUPOBAHHUE 3HAHUN OCHOB
XUMHUYECKON HAYKH KaK 00JIaCTh COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTUYECKON
JESATETLHOCTH YEJI0BEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPHI.
3amaya yueOHOTro mpeaMeTa COCTOUT B (QOPMUPOBAHUH CUCTEMbl XUMHUYECKUX
3HAHUM — BakKHEHIIMX (HaKTOB, MOHATUNA, 3aKOHOB U TEOPETUUECKHUX MOJIOKEHUH,
JOCTYIHBIX 0000IIEHUI MUPOBO33PEHUECKOrO XapaKkTepa, si3blka HayKu, B



MPUOOIIEHUH K HAYYHBIM METO/IaM TTO3HAHUS TPU N3YUEHUH BEUIECTB U
XUMHUYECKUX peaKinii, B GOpPMUPOBAHUY U PA3BUTHH MTO3HABATEIbHBIX YMEHUN U
UX IPUMEHEHUH B y4eOHO-TT0O3HABATEILHON U yUeOHO-HUCCIIeI0BATEIbCKOM
NESATETbHOCTH, OCBOCHUH MPaBUI 0€30IaCHOI0 00pallleHus C BEIIECTBAMHU B
MTOBCEHEBHOM KU3HU.

[Ipu u3ydyeHnn XuMUU Ha ypOBHE OCHOBHOT'O OOIIETO 00pa30oBaHuUsl BaXKHOE
3Ha4YeHHUE PUOOpETH TaKue 1eIH, KaK:

— (hopMUPOBAHUE UHTEIUIEKTYAJIbHO PA3BUTON JTUYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYTHUIECTBY, CAMOCTOSITEIIBHOMY TIPHHSITHIO PEIICHUIA,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HaNpaBJICHHOCTh 00YYEHHS Ha CUCTEMaTHYeCKOe MPUOOIIeHre
00y4Jarommxcst K CaMOCTOSITENIbHON 1M03HABATEIIbHON JIEATEIbHOCTH, HAYYHBIM
METOJIaM MOo3HaHus, (OPMUPYIOIIUM MOTHBALIUIO U Pa3BUTHE CITIOCOOHOCTEH K
XUMUHY;

— obecrieueHne yCIOBHH, CIOCOOCTBYIOIIUX MPHOOPETEHNUIO 00YYIaIOIIUMHUCS
OTbITa PA3HOOOPA3HO JESITEIbHOCTH, TO3HAHUS U CAMOTIO3HAHUS, KITFOUEBbIX
HaBBIKOB (KJIFOUEBBIX KOMIETEHIINM ), UMEIOIIUX YHUBEPCATbLHOE 3HAUCHUE J1JIS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— ¢opmupoBanue 00meH (HYHKIIMOHATLHON M €CTECTBEHHO-HAYYHON
IPaMOTHOCTH, B TOM YHCJI€ YMEHUN OOBSCHATH U OIEHUBATDH SBJICHHUSI
OKPY’KaIOIIEro MUPA, UCIIOJIb3Ysl 3HAHUS U OIIbIT, OJYyUYEHHbIE IPU U3yUEHUU
XUMUH, TPUMEHSITh UX TIPH PEIICHUN IPOOJIEM B TIOBCETHEBHOM KU3HU H
TPYZAOBOU IEATEIIBHOCTH;

— ¢opMupoBaHUE y 00YUYaAIOMIUXCS TYMAHUCTUUECKUX OTHOIIECHUH,
NOHUMAaHUS [IEHHOCTH XUMUYECKUX 3HAHUM JIJIs1 BRIPAOOTKHU IKOJIOTHIYECKU
11e71€CO000pa3HOro MOBEJCHUS B OBITY U TPY/IOBOM JEATEIBHOCTU B IIEIISX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOIHON CPEJIbI;

—pa3BUTUE MOTUBAIIMU K O0YUYEHHIO, CIIOCOOHOCTE K CAaMOKOHTPOJIIO U
CaMOBOCTIMTAHUIO HA OCHOBE YCBOEHUS 00IIIEYEIIOBEUECKHX IIEHHOCTEMH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpoduIs U HAPABICHHOCTH JAIbHEHUIIETO
oOy4eHusl.

OO6muiee 4KCiIO YacoB, OTBEAEHHBIX I U3YUCHUSI XUMUU HA YPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHus, coctaBiseT 136 gacos: B 8 kitacce — 68 yacos (2
gaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibLHbIe XUMHUYECKHE TOHATHS

IIpenmer xumuu. Poiap XMMHUM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena u Bemecta. du3nyueckue CBOKWCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O METOAX TO3HAHUS B XUMUHU. YUCTHIE BEIIECTBA U CMECH.
CriocoObI pa3eieHust CMECei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIEMEHThI. CUMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocThie U ClIOkKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas popmyiia. BaieHTHOCT, aTOMOB XUMUUYECKUX DJIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHASI aTOMHAsI Macca.
OTHOcuTEeNnbHAS MOJIEKYJIsIpHas Macca. MaccoBasi oJisl XUMUYECKOT0 3JIEMEHTa B
COEIMHEHUU.

KommuecTBo BeniectBa. Monbs. MonsipHas Mmacca. B3anumMocBsI3b KOJTMYECTBA,
MacChl U YUCJIa CTPYKTYPHBIX €IUHUIL BellecTBa. Pacuérel mo ¢hopmyiam
XUMHYECKUX COCTUHECHUM.

@u3NUeCcKrne U XUMHUYECKUE ABICHUSA. XUMHUUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHUYECKUE ypaBHeHUs. Kiaccudukarus
XUMUYECKUX PEAKIUN (COeTMHEHHUS], Pa3JI0KECHUS, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMHUYECKON TIOCYI0M, MpaBuUiiaMu pabOThI B 1TaOOpaTOpUU U
npuéMamu oOpalieHus ¢ 1abopaToOpHbIM 000PYAOBaHUEM, U3YUYECHHUE U OMMCAHUE
¢bu3nyecKkux CBOMCTB 00pa3I[0B HEOPraHUYECKHUX BEIIECTB, HAOIIOICHUE
¢busnueckux (MIaBJIeHUE BOCKA, TasTHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE,
KUTIEHWE U KOHJICHCAIIMS BOJIbI) U XUMUYECKUX (TOpPEHUE CBEUYH, IPOKAIMBAHHE
MEJIHOM MPOBOJIOKH, B3aUMOJCHCTBHUE Mejla C KUCIOTOW) sIBJICHUM, HAOII0/ICHUE U
OMMCaHKE NMPU3HAKOB MPOTEKAHU XUMHUUECKUX PEakiuil (pa3ioKeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM Oapus, pa3ioKeHue THAPOKCUIA
menu (I1) mpu HarpeBaHuM, B3aUMOJICUCTBHUE JkKeJe3a ¢ pacTBopoM coinu meau (I1),
M3YyUYeHHE CIIOCOOO0B pa3/ieNIeHUsI CMECei: ¢ MOMOIIBIO MarHuTa, (PUILTPOBaHMUE,
BBITIAPUBAHUE, TUCTHWUIAIMS, XpoMaTorpadus, TPOBEICHUE OYHCTKU TTOBAPCHHON
coJiv, HaOJIIOICHUE U OMTUCAHUE PE3yJIbTaTOB MTPOBEICHHUS OIBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACCHI, CO3/IaHUE MOJIEIIEN MOJIEKYJI
(IIapocTepKHEBBIX).

Ba:kHeiilue npeacTaBuTe/ M HEOPraHMYECKHUX BellleCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 3neMeHT U mpocToe
BenecTBO. Haxoxknenue kucnoposia B mpupoje, pu3nueckrue 1 XuMUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuasl. [Ipumenenue kucnopoaa. CrocoOsl



MOJIYYEHHUSI KUCIIOPO/ia B IaDOPATOPUU U MPOMBIIIUIEHHOCTH. KpyroBopoT
Kucinopoza B mpupoje. O30H — aJJIOTponHasi MOAU(PUKALINS KUCIOPOIa.

TeroBo# 3¢ (HeKT XUMUUECKON peakluy, TEPMOXUMUYECKUE YPABHEHUS,
DK30- U DHIOTEPMUYECKUE PEAKIMU. TOILINBO: YroJib U METaH. 3arps3HEHNE
BO3/lyXa, YCUJICHHE TapHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — anemeHT u mpoctoe BemecTBo. Haxoxnenue Bogopoaa B
npupojie, puznueckue 1 XuMUYECKUE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI
nosy4yeHust. Kucnotsl u conm.

MonspHbiii 00bEM ra3oB. Pacy€Tsl Mo XUMHYECKUM YPaBHCHHSIM.

dusnyeckue cBOMCTBa BOJBL. Boma kak pactBopurens. PacTBopsl.
HacelleHHbIe 1 HEHACBIILIEHHBIE PACTBOPBI. PACTBOPUMOCTB BEIIECTB B BOJIE.
MaccoBas 10J11 BEMIECTBA B pacTBOpE. XUMUYECKHUE CBOMCTBA BOABL. OCHOBaHUS.
Poxb pacTBOpOB B IpUPOJIE U B )KU3HU YeToBeKa. KpyroBOpoT BOAbI B IPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heoprannueckux coenunenuit. Oxkcuapl. Kimaccuduxanus
OKCHUJIOB: COJIe00pa3ytoire (OCHOBHbBIE, KUCIOTHBIE, aM(DOTEepHbIE) U
HeconeoOpa3yromue. Homenknatypa okcuioB. dusznueckue 1 XUMUYECKUE
CBOMCTBa OKCUJOB. [lonyueHne okCuaoB.

OcnoBanusi. Knaccudukanust o0cCHOBaHMI: 1ENTOYN U HEPACTBOPUMBbIE
ocHoBaHus. HomeHnkiarypa ocHoBaHui. PU3NYECKHE U XUMUYECKAE CBOMCTBA
ocHoBaHuU. [losmyueHne ocHOBaHUM.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucinor. @uznueckue u
XHMHUYECKHE CBOMCTBA KUCIOT. Paa aktuBnoctu MetaniaoB H. H. bekeTosa.
IlonydeHnue KuCIOT.

Conu. Homenknarypa coneil. ®u3nueckue 1 XuMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue couen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHU.

Xumuueckuil IKcnepumenm:

Ka4eCTBEHHOE ONPEACIICHUE CONEPKAHNS KACIIOPOa B BO3yX€, ITIOIyYEHHUE,
coOupaHue, paclio3HaBaHUE U U3yUYE€HHUE CBOWCTB KUCIIOPO/ia, HAOII0ICHHE
B3aUMOJEHUCTBUA BEUIECTB C KUCIOPOIOM U YCJIOBUS BOSBHUKHOBEHHUS U
MpeKpallleHus TopeHus (1moxapa), 03HaKOMJIEHHE C 00pa3iiaMu OKCHJIOB U
OIHMCAaHKE UX CBOMCTB, MOJyYCHHE, COOMpaHNe, paCTIO3HABAHUE U N3YUCHUE
CBOMCTB BOAiOpo/ia (ropeHue), B3auMoeiicTBue Bogopoaa ¢ okcuaom meau (1)
(BO3MOYKHO MCIIOJIB30BaHUE BUICOMATEPHUAIIOB), HAOI0IeHHE 00Pa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, UCCIIEI0BAaHHE OCOOCHHOCTEN PACTBOPEHUS BEILIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHON
MacCOBOM JI0JIEN paCTBOPEHHOIO BEILIECTBA, B3AMMOJACICTBHUE BOJIBI C METAJIIIAMHU
(HaTpueM U KanbliueM) (BO3MOXHO UCTIOIb30BaHUE BUIEOMATEPUAIIOB),



UCClIeJOBaHHE 00pa3ll0B HEOPTaHWYECKUX BEIIECTB Pa3IMYHbBIX KJIACCOB,
Ha0JII0IeHNE U3MEHEHUsI OKPACKU MHUKATOPOB B pacTBOPaX KUCIOT U IIEOYEeH,
u3yuyeHue B3aumojierctus okcuaa Menu (I1) ¢ pactBopom cepHOM KUCTOTHI,
KHUCJIOT ¢ METAJNIAMH, PEAKIIUN HEUTpaIU3aluu, OJyYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METajuIa IPYTUM U3 pacTBOpA COJIM, PELLICHHE
AKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BakHEeNIIne Kiaccbl HEOPraHMYECKUX
COCIMHEHUI.

IHepuoanyeckuii 3axoH u Ilepruoanyeckasi cucreMa XUMHYECKHX
3jiemeHTOB /I. I. MenpaeseeBa. CTpoeHue aToMOB. XMMUYECKAA CBS3b.
OxucaNTeIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[lepBble NOMBITKU KJIaCCU(PUKAINN XUMUYECKUX 3JIeMeHTOB. [ToHsTHE O
rpynmnax CXOJHbIX 3JIEMEHTOB (IIEJTOYHbIE U IIETOYHO3EMENIbHBIE METALIIBI,
raJIOTeHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3yroT aM(pOTEPHBIE OKCUIBI
Y TUAPOKCHUJIBL.

ITepuonnueckuit 3akoH. [lepuoanyeckas cucreMa XMMAYECKUX 3J1EMEHTOB [l.
N. MenaeneeBa. KopoTkoneproHasi U JJIMHHONIEPUOIHASA (POPMBI
[Tepunoauueckoit cucteMbl XuMHUYeCKUX 351eMeHToB [[. 1. Menneneesa. [leproasb
y rpynnbl. DU3N4YECKU CMBICII MIOPSIKOBOTO HOMEPA, HOMEPOB IIEPUOIA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTonel. Onexktponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB MEPBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepuoauueckoit cucremsl 1. . MenneneeBa. XapakTepUCTUKAa XUMHAYECKOTO
AJIEMEHTA 10 €ro MOoJIoKeHUIo B [lepunoanueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTHU NU3MEHEHHMS PAINyCa aTOMOB XUMHYECKUX AJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB U1 Pa3BUTUA HayKU U NpakTUKU. /. . MenneneeB — yu€Hblii U
IPaKIaHWH.

Xumuueckas cBsa3b. KoBaneHTHas (MoaspHas U HENOJSpHAasi) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp okuciieHus. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
IIponecchbl OKMCIEHNs U BOCCTaHOBIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

u3y4eHre o0pa3IioB BEUIECTB METAIOB U HEMETAJIIOB, B3aUMO/ICHCTBHUE
TUAPOKCHUIA UHKA C pACTBOPAMH KHCJIOT U LIENOYEN, TIPOBEAEHUE OIIBITOB,
WJUTFOCTPUPYIOIIUX IPUMEPBI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIAM
(ropeHue, peakiyu pa3ioKeHUs, COEAUHEHUS).

Mesrcnpeomemmuoie ceasu



Peanuzanust MexXpeAMETHBIX CBSI3€H IPU M3YUYEHUU XUMHH B 8 Kilacce
OCYUIECTBIISIETCS Yepe3 UCIOIb30BaHNUE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX
MOHSITUM, TaK Y MOHITUH, ABISIONIMXCA CUCTEMHBIMU JIJIs1 OTJEIbHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LIMKJIA.

OO0mre ecTeCTBeHHO-HAYYHbIE TIOHITHS: HAy4HbIN (aKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJIu3, CUHTE3, KJIacCU(PUKALIUS, IEPUOIUIHOCTH, HAOIOIEHNE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE.

dusuKa: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU/I,
M30TOIbI, PATMOAKTUBHOCTD, MOJIEKYJIA, SJIEKTPUYECKUN 3aps/l, BEMIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3, PU3NYeCKue BEINYUHBI, €TUHUIIbI
M3MEpPEHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTIOPOJIHI,
MOJIE3HBIE UCKOIAEMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKUMs

ITepunonnueckuit 3akoH. [lepuoanyeckas cucteMa XMMAYECKUAX 3JIEMEHTOB [l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KabIUI U X
COEMHEHUN B COOTBETCTBUH C MOJIOKEHUEM 3JIEMEHTOB B [leproanueckoi
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BemecTBa: BUAbl XUMUUECKOHN CBSI3U. THUIBI KPUCTAIIINYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3U.

Knaccudukanuys u HOMEHKIIATypa HEOPTaHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEILIECTB, OTHOCAILLIUXCSA K PA3JIUYHBIM KJIACCaM HEOPTraHUYECKUX
COEIMHEHUM, TEHETUYECKAasl CBSI3b HEOPraHUYECKUX BEUIECTB.

Knaccudukanuys XuMUYECKUX PEaKIUil 0 pa3IMYHbIM NpHU3HaKaM (10 YUCITy
M COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3(deKTy, 1o
M3MEHEHHIO CTETICHEN OKUCIICHHS] XUMHUECKUX 3JIEMEHTOB, 110 00PaTUMOCTH, 110
Y4acTHUIO KaTajau3zaTopa). DK30- U SHIOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[TonsiTue o ckopocTn XuMHU4Yeckor peaknuu. [lonsitue 06 06paTUMBIX U
HEOOpaTUMBIX XUMMUYECKUX peakiusaxX. [loHATHEe 0 TOMOT€HHBIX U TeTEPOreHHBIX
peakuusax. [lonsatue o karanuse. [loHsaTHE 0 XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XMMHYECKOW PEAKIIMU U MOJOKEHNE XUMAYECKOTO
PaBHOBECHSL.

OKHCIUTETHLHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, SJIEKTPOHHBIN OallaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBbHOU peakiinu. COCTaBICHUE YPAaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUI C UCIIOJIb30BaHUEM METOIA
AJIEKTPOHHOT O OanaHca.

Teopust IIEKTPOIUTUYECKON AUCCOLUALIAN. DIIEKTPOJIUTHI U HEAJIEKTPOIIUTHI.
KaTtnonsl, annoHbl. MexaHn3M JUCCONMALNN BEUIECTB C PA3JINYHBIMUA BUAAMU
xuMuueckoil cs3u. Crenens nuccounanuu. CuiabHbIE U clla0ble 3JIEKTPOTUTHI.

Peakunu nonHoro ooOMeHa. Y ciaoBusl IPOTEKaHUS peakuii HOHHOro OOMeHa,
MIOJIHBIE U COKPAIlEHHBIE HOHHBIE YpaBHEHUS peakiuil. CBOMCTBA KUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEICTABIECHUN 00 3JIEKTPOJIUTUUECKON
nucconnanu. KauecTBeHHbIE peakiiuu Ha HOHBI. [IoHsTHE O THAPOIM3E CONEN.

Xumuueckuit IKCnepumenm:

03HAKOMJIEHUE C MOJAEISIMU KPUCTALINYECKUX PEIIETOK HEOPraHUYECKUX
BEILECTB — METAJJIOB M HEMETAIUIOB (rpadurta 1 anmasa), CI0KHbIX BELIECTB
(xmopuaa HaTpHUsl), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEeaKINU
OT BO3/JCHCTBUS pa3IUUHbIX (DAKTOPOB, UCCIIETOBAHUE IEKTPOIPOBOTHOCTH
PacTBOPOB BEILIECTB, IPOLIECCa AUCCOIUALINNA KUCIIOT, IIEJT0UYEN U CoJIer
(BO3MO>KHO UCIIOJIb30BAaHUE BUJIEO MATEPUAJIOB), IPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIINX MPU3HAKY MPOTEKaHUs peakluii HOHHOTO oOMeHa
(oOpa3oBaHue ocajka, BbIIEJICHHUE ra3a, 00pa3oBaHUE BO/IbI), OIIBITOB,
WJUTFOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIHIMA
(ropenue, peakliMy pa3ioKeHHs], COEUHEHUS ), pACIIO3HABAHUE HEOPTAHMYECKUX
BEILIECTB C IOMOIIBIO KAYECTBEHHBIX PEAKLIMM HAa MOHBI, pELICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTayibl 1 MX coeMHEHUS

OO6m1as xapakTepucTuka rajnoreHoB. OCOOEHHOCTU CTPOEHHUS aTOMOB,
XapakTepHbIe CTeNeHN OKucieHusa. CTpoeHne U pu3ndeckue CBOWCTBA MPOCTHIX
BELIECTB — raJloreHoB. XMMUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa
(B3aUMOJENCTBUE C METANIaMH, HEMETAJUIAMH, 1er04aMu ). XJIOPOBOJOPO.
ConsHas KucimoTa, XUMUYECKHE CBOMCTBA, ITOJyYeHUE, IPUMEHEHHE. [lericTBue
XJIOpa ¥ XJIOPOBOAOPOAA Ha OPraHM3M YeJIOBeKa. BaxkHenmme XIopuasl 1 ux
HaXO0XJCHUE B IPUPOJE.

O6mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKucaeHusl. CTpoeHue U (pu3ndyeckrue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U CEPbI. AJUIOTPONHBIE MOAU(DUKAIIK KHCIOPOAa
U cepbl. XUMUYeCKHe cBOMCTBa cepbl. CepoBOIOPOA, CTPOEHUE, (PU3NUECKHE U
XUMHYECKUE CBOKCTBA. OKCUABI CEPhI KaK NPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kucnota, GU3NYECKre 1 XUMUYECKHE CBOMCTBA (00IIME KaK
MpeICTaBUTENIA KJlacca KUCIOT U crienupudeckue). XuMUYecKre peakiu,
JIeKale B OCHOBE NMPOMBIIIJIEHHOTO CIIOCO0a MOTY4YeHHs] CEPHOU KUCIIOTHI.
IIpumenenue cepHoit KUCIOTHI. CONMM CEPHOM KUCIOThI, KAUYECTBEHHAS PEaKLMs Ha



cynbdar-non. Haxoxaenue cepbl v €€ coeAMHEHUI B IPUPOIC. XUMHUECKOE
3arpsi3HEHUE OKPYIKAIOIIEH Cpe/ibl COSTUHEHUSIMU CePhl (KUCIOTHBIE JTOK/IH,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPaICHUS.

OO01as xapakTepucTuka 3neMeHToB VA-rpynnsl. OcCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS. A30T, pacClpOCTpaHEHUE B IIPUPOJIE,
¢du3nueckre U XuMuueckue cpoiictra. KpyroBopot azora B npupojie. AMMHAK, €T0
(¢u3nYecKre U XUMUYECKHE CBOMCTBA, MOTyYeHue u npumeHenue. Coyiu aMMOHUS,
uX (U3NYECKHE U XUMUYECKHUE CBOKCTBA, MpUMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasI KHCIIOTa, €€ ModyuyeHue, (Uu3nieckue u XMMHYECKre
cBoiCcTBa (OOIIME KaK MPECTaBUTENS KIacca KUCIOT U crielupruuecKue).
Hcnonb3oBaHnEe HUTPATOB U COJIEM aMMOHHUSI B KAYECTBE MUHEPAIbHBIX
yA0OpeHuil. XMMUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpe/ibl COEIMHEHUSIMH a30Ta
(KUCIOTHBIE TOXKIM, 3aTPs3HEHUE BO3yXa, TOUBHI U BOJI0EMOB). Docdop,
aloTponHbie Moaudukaiu pocdopa, GU3NUYecKue 1 XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, puznueckue 1 XUMUIECKUE CBOMCTRA,
nosryuenue. Mcnoap3oBanue GpocdaroB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepucTtuka nemMeHToB [VA-rpynmbsl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUS. YTIEPO/, AITIOTPOITHBIE
MOAM(PUKALNH, PACIPOCTPAHEHUE B IPUPOAE, (PU3NUECKHE U XUMUYECKUE
cBoiictBa. Aacop6Ouus. Kpyrosopot yrieposaa B npupojae. OKCUJibl yraepoaa, ux
(bu3HYecKre U XUMUIECKHE CBOMCTBA, IEWCTBUE HA KUBBIE OPTaHU3MBI,
MOJIy4eHHE U IPUMEHEHNE. DKOJOTUYECKHUE MPOOIEMBbI, CBI3aHHBIE C OKCHIOM
yriepoaa (IV), runoresa rio6anbHOr0 NOTETUICHUS KJIMMaTa, TapHUKOBBIN
addekt. YronbHast KUCIOTA U €€ COMU, UX PU3HUECKHUE U XUMUUECKHE CBOMCTRA,
noJiy4eHue u npuMeHenne. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CETHCKOM
XO35ICTBE.

[lepBoHavanbHbBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSUHEHUSX
yriiepoaa (MeTaH, 3TaH, 3TUIECH, alleTUJIEH, 3TAHOJI, TJIMLIEPUH, YKCYCHasl KUCJIOTA).
[IpupoHbIe HCTOYHHUKYU YTIAEBOAOPOI0B (YroJib, IPUPOIHBIM ra3, HedTh),
MPOJYKThI UX NepepabOTKu (OEH3UH), KX POJIb B OBITY M MPOMBIIIJIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKH BaXKHBIX BELIECTBAX: )KUPaAX, OEIKAX, YIIeBOAaX — U UX
POJIH B )KM3HU YeJI0BeKa. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U
HEOPraHUYECKUX COCTMHEHUH.

Kpemnuii, ero pusnyeckue 1 XMMHUYECKUE CBOICTBA, MOJyUYE€HUE U
npuMenenue. Coequuenus: KpeMHus B npupoje. OO1iue npeacraBieHus: 00
okcujie kpemuus (IV) u kxpemaueBol kucnore. CUIMKAThl, UX UCIOJIb30BAHKE B
OBITY, B MPOMBIIIJIEHHOCTH. Ba)kHeil1e cTpouTenbHbIe MaTEpUAIIbl: KEpaMuKa,



CTEKJIO, IIEMEHT, OETOH, kene300eToH. [IpobaeMbl 6€301acHOr0 UCIIOJIB30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3lloB HEOPTaHUUYECKUX BEUIECTB, CBOMCTB COISTHON KUCIIOTHI,
MPOBEICHNE KAaU€CTBEHHBIX PEAKIIMN HA XJIOPUI-MOHBI U HAOIIIOICHUE PU3HAKOB
UX MPOTEKAHUS, OTBITHI, OTPAKAIOIINE PU3NUECKUE U XUMUYECKHE CBOMCTBA
raJIOr€HOB U UX COEAMHEHUM (BO3MOKHO MCIIOJIb30BAHUE BUICOMATEPUATIOR),
O3HaKOMJIEHUE ¢ 00pa3aMu XJI0pUJI0B (TaJIOT€HU/I0B), 03HAKOMJIEHUE C
oOpasiamu cepbl 1 €€ COeAMHEHUSIMU (BO3MOKHO HCIIOIh30BaHNE
BUJIEOMATEPUAIIOB), HAOIIOIEHUE TIpoliecca 0OyTIIMBaHUS caxapa o1 JeHCTBUEM
KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOThI, U3YUEHUE XUMUYECKUX CBOMCTB
pa30aBIEHHOI CEpHOM KUCIOTHI, IPOBEJICHNE KAUECTBEHHON peaklny Ha Cylibdat-
MOH ¥ HAaOJI0/IeHNE TTPU3HaKa €€ MPOTeKaHusl, O3HAKOMJIEHUE C (U3HUECKIMU
cBoicTBaMu a30ta, ochopa U X COeTMHEHUN (BOZMOKHO UCTIOIb30BaHUE
BHUJIEOMATEPHUAIIOB), 00pa3iaMu a30THBIX U POCHOPHBIX yAOOPEHU, TOTyUYCHHE,
coOupaHue, pacrio3HaBaHUE U U3yYEHHE CBOWCTB aMMHAaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIii Ha HOH aMMOHUS U (hochaT-uoH 1 U3yueHre MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICHCTBUE KOHLICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPHUATIOB), U3yUYEHHUE MOJIENEH
KPUCTATMYECKUX PEIIETOK aliMa3a, rpaduta, GysuiepeHa, 03HaKOMJIICHHE C
MIPOIIECCOM aJCOPOLIMK PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONCTBOM MPOTUBOra3a, NojiydeHue, Coorpanue, pacro3HaBaHUE U U3yUCHHE
CBOMCTB YIJIEKHUCIIOTO ra3a, MpOBeJICHNE KaueCTBEHHBIX PEeaKIUii Ha KapOoHAT U
CUJIMKAT-UOHBI U U3YUYEHUE MPU3HAKOB UX MPOTEKAHUs, 03HAKOMJIEHHUE C
MPOAYKIMEN CUIIMKATHON MPOMBIIIJIEHHOCTH, PEIIEHUE SKCIIEPUMEHTAIBbHBIX
3a/1a4 1o TeMe «BaxkHennme HeMeTallJIbl U UX COETUHEHUS.

MeTa/iibl U MX COeIMHEHUS

OO6m1ast xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux nonoxeHus B [lepuonnueckoi cucreme XuMuaeckux 3jemeHTos /1. WM.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHre MeTaJuioB. MeTalinyeckas CB3b U
METAJUINYECKAS] KPUCTAIUINYECKAS] PEMIETKA. DIIEKTPOXUMHYECKUN P
HaIpspKeHU MetaiioB. Ou3nyeckrne 1 XUMUYECKUE CBOMCTBA MeTauioB. O0mue
CHOoCOOBI MOTy4YeHusI MeTasuIoB. [IoHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT Koppo3uu. CiuiaBsl (CTallb, YYTYH, TIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIITICHHOCTH.

[Ilenouynbie MeTaIbL: MTON0XKeHUE B [leprogndeckoi cucteMe XUMUYECKUX
anemeHTOB [[. 1. MenaeneeBa, CTpO€HHE UX aTOMOB, HAX0XKJICHUE B IIPUPOJIE.
duznyeckre U XUMUYECKHe CBOMCTBA (Ha IpuMepe HaTpusi U Kamusi). OKCUIbI U



TUAPOKCUIBI HATpUS U Kanus. [I[puMeHeHne menouHbIX METAIOB U X
COEeIMHEHU.

IllenoyHO3eMENBHBIE METAJIBI MAarHUM 1 KaJbILUH: IIOJIOKEHHUE B
Ilepnognueckol cucreme xummuyeckux 2aeMeHToB J[. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PrU3nyecKkrue U XMMUYECKHUE CBOMCTBA MarHus
U KaJjbius. Baxknelme coelMHeHns Kanblus (OKCHUI, TUAPOKCUI, COJIH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AunroMuHU: osoxkeHue B lleproanyueckon cucTeMe XUMUYECKUX 3JIEMEHTOB
1. 1. MenaeneeBa, CTpoeHUE aTOMa, HaX0XIAEHUE B Ipupoae. Prusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHUIA U THAPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucreMme XUMUYECKUX JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE aTOMa, HAXOXKJICHUE B npupojie. Puzndeckue u
XUMHUYECKUe CBOMCTBA xkene3a. OKcubl, rTuApoKcu bl U comu xxenesa (II) u xenesa
(II), ux cocrtaB, CBOWCTBA U MOITYYEHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHUE C 00pa3IlaMyi METaJUIOB U CIJIaBOB, MX (PU3NYECKUMHU
CBOMCTBaMU, U3YUYEHHUE PE3YyJIbTATOB KOPPO3UH METAIIIOB (BO3MOKHO
HCIIOJIb30BaHUE BUIEOMATEPHUAIIOB), OCOOCHHOCTEHN B3aUMOJICHCTBHS OKCH/IA
KaJIbIUSI U HATPUA C BOJIOM (BO3MOKHO HUCTIOJBb30BAaHUE BUACOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOW BOJIBI, IIPOLIECCA TOPEHUS JKEJI€3a B KHUCIOPOJIE
(BO3MOKHO MCITIOJIb30BAaHUE BUICOMATEPUAIIOB), PU3HAKOB MTPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMd HA MOHBI: MATHUS, KaJIbIIUS, AJIOMUHUS, [IUHKA, KeJe3a
(IT) u xenesa (III), menu (II), HabmroaeHNE U OMUCAHUE TTPOIECCOB OKPAIIMBAHUS
IJIJAMEHH HOHAMU HATPUsl, KAJIUS ¥ KaJlblKsl (BO3MOYXKHO UCIIOIb30BaHUE
BUJIEOMATEPUAJIOB), UCCIeoBaHNE aM(pOTEPHBIX CBOMCTB TMAPOKCH/IA aTIOMUHHUS
Y TUJPOKCHUIA IUHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe «BaxkHenime
METaJUIbl U UX COCTUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemiecTBa 1 Marepualibl B IOBCEIHEBHOM KU3HU YelloBeKa. bezonacHoe
HCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakiuii B ObITy. [lepBas momMors npu
XUMHYECKUX 0KOTax U OTPABIICHUSAX.

XUMUYECKOE 3arps3HEHNE OKPY KaIoIIeH cpebl (IpeaenbHas JomycTuMas
KOHIeHTpalus BemiecTs, aanee — [1JIK). Pons XxumMun B pereHun 3K0I10ri4ecKux
npoO0iaem.

Xumuueckuit IKCnepuMenm:

M3yudeHHe 00pa3loB MaTEPUAIOB (CTEKIIO, CIUIABbI METAJIIOB, MOJTUMEPHBIE
MaTepuabl).

Mesicnpeomemmuoie ceazu



Peanuzanust MexXnpeAMETHBIX CBSI3€H IPU U3YYEHUU XUMHH B 9 Kiacce
OCYUIECTBIISIETCS Yepe3 UCIOIb30BaHNUE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUMN, SABJISIIOIIUXCA CUCTEMHBIMU ISl OTJICIbHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mre ecTecCTBEHHO-HAYYHbIE TIOHSITHS: HAyYHbIN (pakT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaJIU3, CUHTE3, KJIacCU(PUKaLK, IEPUOIUYHOCTD, HAOIIOICHUE,
AKCTIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE, TAPHUKOBBII
3 PeKT, TEXHONOTHS, MAaTEPUAIIBI.

dusznka: MaTepusi, aTOM, JIEKTPOH, ITPOTOH, HEUTPOH, NOH, HYKJIH/I,
M30TOIIbI, PaJINOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKHUM 3apsi1, IPOBOIHUKH,
MOJTYTIPOBOTHUKH, AUDJICKTPUKH, POTOITIEMEHT, BEIIECTBO, TEJIO, 00BEM,
arperaTHOe COCTOSIHHE BEIIECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPUCTATIINYECKAS
peméTKa, CruiaBbl, (PU3UYECKUE BETMYHUHBI, €IMHUIIB U3MEPEHUSI, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3 b1, COJHIIE.

buonorus: porocunTes, Apixanue, buochepa, 3KocUcTEMa, MUHEPATILHbBIE
ya00peHus, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbBIC BEIIECTRA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTIOPOJIHI,
M0JIE3HBIE UCKOIAaeMble, TOILJIUBO, BOJIHBIE PECYPCHI.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS TPOTPAMMBI OCHOBHOTO OOIIIETO
o0pa3oBaHus TIOCTUTAIOTCS B X0JIe O0y4YEeHHsI XUMUU B €IMHCTBE y4eOHON U
BOCHUTATEIIbHOMN AEATEIIbHOCTUA B COOTBETCTBUH C TPAAUIUOHHBIMU POCCUNCKUMU
COIIMOKYJIBTYPHBIMH U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU, IPUHSATHIMU B
oOIIecTBe MpaBuIaMu 1 HOpMaMU TTOBEACHUS U CIIOCOOCTBYIOT IIpolieccaM
CaMOTO3HAHUs, CAMOPA3BUTHUS U COLIMAIA3AIMN O0yYaIOIINXCA.

JIngHOCTHBIEC pE3yJIbTaThl OTPAKAIOT TOTOBHOCTh 00YUYAIOIINXCS
PYKOBOJCTBOBATHCSI CUCTEMOM MMO3UTUBHBIX [IEHHOCTHBIX OPUECHTALIUN U
pacIIMpEHUE OIbITA JEITEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1)naTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIIIEHUA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
Y HAYYHOMY HACJEIUIO, TOHUMAaHUs 3HAYCHUS XUMUYECKON HAYKHU B )KU3HU
COBPEMEHHOT0 00IIIeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHON HH(POpMaIen o
NEPEAOBBIX JOCTUKEHUAX U OTKPBITUSAX MUPOBOM U OTEUECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2)rpa:kIaHCKOro BOCIIUTAHUSA:

MPEACTABIICHHS O COUUAJIBHBIX HOPMaXxX M MpaBUiIaX MEKIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, y4eOHOUCCIEeI0BAaTEIbCKOM, TBOPUECKON U APYTHX BHUIAX
NEeSATENbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM AEATEILHOCTHU MPU
BBITIOJIHEHUH Y4€OHBIX, TO3HABATENIbHBIX 337124, BHITOJIHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3JaHUH YUEOHBIX TPOEKTOB, CTPEMIICHUS K B3aUMOTIOHUMAHHIO
Y B3aMMOIIOMOIIIU B MPOIECce ITON yueOHOM NesITeIbHOCTU, TOTOBHOCTH
OLICHUBATh CBOE MOBEJAEHUE U MOCTYIIKM CBOMX TOBAPUILEH C TTO3UIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3)IEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKHUE MPEACTABICHUS O BEIIECTBE U XUMHUUECKOU PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIIOIINE
OCHOBY JIJISI IOHUMAaHUS CYITHOCTA HAyYHOW KapTUHBI MUPA, TIPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS NPUPOABL, B3aUMOCBS3SIX YEJIOBEKA C
NPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBIE MOTUBBI, HAIPABJICHHBIE HA MOJYYEHNE HOBBIX 3HAHUU T10
XUMHUH, HEOOXOIUMBIC JIJIs1 0OBSICHEHUS HAOIFOAaeMbIX MPOIIECCOB M SBJICHUH,
M03HABATEIbHOM, MHPOPMALIMOHHON U YUTATENBCKON KYJIbTYPhI, B TOM YHCIIE
HaBBIKOB CAMOCTOSITEILHON Pa0OThI C YUEOHBIMHU TEKCTAMH, CIIPABOYHOM



JUTEPATYPOU, JOCTYITHBIMU TEXHUYECKUMH CPEJCTBAMU WH(DOPMAITMOHHBIX
TEXHOJIOTUH;

MHTEpeC K 00YUYEHHIO U TIO3HAHUIO, JTH0003HATENBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K CaMOO0OPa30BaHUI0, IPOEKTHOM U HCCIEN0BATEIbCKOM
JeSTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABJICHHOCTH U YPOBHS 00yUYEHUS B
JIaJIbHEUIIIEM;

4)(popMupoBaHNs KyJAbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3JI0pPOBBIO, YCTAHOBKH Ha 3JI0POBBIA 00pa3 >KU3HU, OCOZHAHHE MOCIIECICTBUM U
HENPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIECHHUS aJIKOT0JIsl, HAPKOTUKOB, KypEeHHUS ),
HEO0OXOIMMOCTH COOIIOICHHS TIPaBUJI OE30MTaCHOCTH MPU 0OpAIICHUH C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HH;

S5)Tpya0BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3YUYeHUI0 Mpodeccuil u Tpyaa pa3indyHoro poja,
YBOKEHHE K TPYY U pe3yjbTaTaM TPYAOBOU AESITEIHLHOCTH, B TOM YHCIIEC HA
OCHOBE ITPUMEHEHUS TPEAMETHBIX 3HAHUM 0 XUMUH, OCO3ZHAHHBIN BBIOOP
WHJUBUYyAIbHON TPACKTOPUHU TIPOJIOJKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CITIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIeHON MPpoeCCUOHATILHON JIEATeIbHOCTU U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTHPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6)3K0,10rH4eCKOro BOCIUTAHUSA:

HKOJIOTHYECKH 1€]IeCO00pa3HOE OTHOIICHUE K MPUPOJIE KAK UCTOUYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYLIECTBOBAHUS, TOHUMAHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro oopasa )KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nyecKoMy U IICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LIEHHOCTH COOJIOICHUS
npaBuI 0€30I1aCHOTO MOBEJACHUS TPHU paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAIOIINX 3I0POBbIO U )KU3HU JHOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, TOJTyYaeMble MPU U3YUCHUU XUMUU, IS
peLIeHUs 3a7a4, CBSI3aHHBIX C OKPYKAOWIEH TPUPOJHON CPEJIOH, IS MOBBILICHUS
YPOBHS SKOJIOTUYECKOM KYJIbTYPhI, OCO3HAHUS TNI00AIIBHOTO XapaKkTepa
AKOJIOTUYECKUX TTPOOJIEM U MyTel WX PEIICHUS TOCPEACTBOM METOJI0B XUMUHU,
AKOJIOTMYECKOTO MBIIIUICHUS, YMEHHUS PYKOBOJICTBOBAaTHCA UM B MTO3HABATEILHOM,
KOMMYHHUKATUBHOW U COLIMAJIBHOUN IIPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B coctaBe MeTanpeIMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAUYUMBbIEC IS
(dhopmMupoBaHUsI MUPOBO33pEHHUS O0IIIEHAYYHbIE TOHATHUS (3aKOH, TEOPHS,
MPUHITAI, TUTIOTE3a, (aKT, CUCTEMA, ITPOIIECC, IKCIIEPUMEHT U APYTOe.), KOTOPhIC
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYUYHBIX YU€OHBIX MPEAMETaX U MO3BOJISIOT Ha
OCHOBE 3HaHUU U3 ATUX MPEAMETOB (POPMUPOBATH MIPEICTABICHUE O LIEJIOCTHOM



HAay4YHOW KapTHUHE MUPA, U YHUBEPCAIbHBIC yUeOHbIE NeUCTBUS (TTO3HABATEIbHBIC,
KOMMYHUKATUBHbBIE, PETYJISITUBHBIE), KOTOPbIE 00ECIIeYnBaIOT (POPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSATEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUueOHOM
NESATETbHOCTHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Ba3oBble Jjoruuyeckue JelicTBUA:

YMEHHUSI UCIIOJIH30BATh MPUEMBI JIOTHYECKOTO MBIIIJICHUS TIPU OCBOCHUHU
3HAHUMU: PACKPHIBATH CMBICT XUMUYECKUX MOHATUM (BBIIETSAT UX XapaKTePHbIE
MIPU3HAKH, YCTAHABINBATh B3aUMOCBS3b C APYTUMHU MMOHITUSIMH ), UCIIOIb30BaTh
MOHSTHS J11 O0BSICHEHHS OTJIEIBHBIX (DaKTOB U SABJICHUM, BHIOUPATh OCHOBAHUSA U
KPUTEPUH JIJIs KJIACCU(UKAIIUA XUMHUUECKUX BEIIECTB U XUMUYECKUX PEaKIIUH,
yCTaHaBJIMBATh IPUUYUHHO-CIEACTBEHHbBIC CBSI3U MEXKAY 00bEKTaAMU U3YUYEHUS,
CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHAYKTUBHbIC, EAYKTUBHbBIE, 10 aHAJIOTHH),
JenaTh BBIBOABI M 3aKIIFOUEHUS;

YMEHHE MPUMEHSTH B TIPOIIECCE TO3HAHUS MOHATHUSA (IPEIMETHbBIC U
METanpeIMETHBIC ), CHMBOJIMUECKHE (3HAKOBBIE) MOJIENH, UCTIIOJIb3YEMBIE B XUMUH,
peoOpa3oBbIBAThH MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIETHHBIC TIPEACTABICHUS —
XUMHUYECKUH 3HAK (CUMBOJI AJIEMEHTA), XUMudeckas (popmylia 1 ypaBHEHHE
XUMUYECKOM peaKIuy — P PEIICHUH yueOHO-TI03HABATEIbHBIX 3a/1a4, C YUYETOM
ATUX MOJICJIbHBIX MPEJCTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHbIE
MPU3HAKHN U3y9aeMbIX O0BEKTOB — XUMUUYECKHUX BEIECTB U XUMUYECKUX PEAKIIH,
BBISIBJISITH 00IIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejibckue AeiCTBUS:

YMEHHE UCIO0JIb30BaTh MOCTABJICHHBIE BOIPOCH B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI JJIs1 GOPMUPOBAHUS TUTIOTE3BI 110
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMbITA MO IJIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEICHUIO
YYEHHYECKUX dKCTIEPUMEHTOB, yMEHUE HAOII01aTh 3a XOI0M Ipoliecca,
CaMOCTOATENBLHO MPOTHO3UPOBATH €T0 PE3yIbTaT, POPMYIHPOBATH 0OOOIICHUS U
BBIBO/IbI 110 pe3yJIbTaTaM MPOBEAEHHOTO ONbITa, UCCIIEI0BAHUS, COCTABIATh OTUET
0 MpOJIENIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHHUE BbIOUpATh, aHAIM3UPOBATh U UHTEPIIPETHUPOBATH HH(POpMAIUIO
Pa3IMYHBIX BUJOB U (DOPM MPECTABICHUS, OJyIaeMYIO U3 Pa3HbIX UICTOUHUKOB
(Hay4HO-TIOMYJISIpHAS TUTEPATypa XUMUUECKOTO COACPKAHUS, CTPABOYHBIC
nocoOus, pecypcsl IHTepHETa), KPUTHYECKH OIIEHUBATh IPOTUBOPEUUBYIO U
HEJO0CTOBEPHYIO MHPOPMAIIHIO;



yYMEHHE MPUMEHSTh pa3IudHble METOAbI U 3aIPOCHI IIPU MOUCKE U 0TOOpE
UHGOPMAIIMHU U COOTBETCTBYIONIUX JIAHHBIX, HEOOXOAUMBIX JJIs1 BHITTOJIHEHHUSI
y4eOHBIX ¥ MMO3HABATENBHBIX 3a/1a4 OMPEIeIEHHOTO THIIA, TPHOOPETEHUE OIBITA B
00J1acTH UCTIONB30BaHUS HHPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOIOTHH,
OBJIaJICHNE KYJIbTYpO aKTUBHOTO UCIIOIH30BAHUS PA3TUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOATENHLHO BRIOMPATh ONTUMANIbHYIO (POpMY MpeacTaBiIeHUs: HHGOPMAIIHT U
WLUTIOCTPUPOBATH pEIIaeMbIe 33a4l HECIOKHBIMHU CXEMaMHU, TuarpaMMamu,
ApyrumMu GopMaMu rpauku U UX KOMOMHAIUSAMU;

YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATH B Ipoliecce yUeOHOH U
UCCJIeI0BATEIbCKOM AESTENBHOCTH MH(DOPMAIUIO O BIUSHUU POMBIIIEHHOCTH,
CENIbCKOTO X03SICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIICH MPUPOTHOM
CpeIbL.

KoMmyHuKkaTHBHBIE YHHBeEpPCcaJbHbIE YueOHbIe 1elCTBUA:

YMEHUS 33]1aBaTh BOMPOCHI (B X0JIe Arayiora v (M) TUCKYCCUU) TIO
CYIIECTBY 00CyX)IaeMoi TeMbl, ((OPMYJIUPOBATH CBOU MPEIOKECHUS
OTHOCHUTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUS MPEICTABIATH MOJTYyUYEHHBIE Pe3yIbTaThl IO3HABATEIBHON
JESITENbHOCTU B YCTHBIX M TUCBMEHHBIX TEKCTaX; JIeJaTh MPE3CHTAIUIO
pe3yJbTAaTOB BBHIMTOJHEHUSI XUMUYECKOTO SKCTIEpUMEHTA (J1a00paTOPHOTO OIBITA,
nabopaTopHOI pabOTHI O UCCIEAOBAHUIO CBOMCTB BEMIECTB, y4E€OHOTO MPOEKTA);

yMeHHsI y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO03HABATEIILHOM U MCCIE0BATEIbCKON IEATETbHOCTH MPU PEIICHUH
BO3HUKAIOIINX MPoOJIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTIACOBAHUS
no3uIuil (00Cyx1eHusi, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JCHCTBUIA, ONpeiesieHne KPUTEPUEB IO OLICHKE KaueCTBA
BBHITIOJTHEHHOM pabOTHI U ApyTHE).

PeryasiTuBHbIE YHUBEpPCcaJIbHbIE yueOHbIE IeiiCTBUSA:

YMEHHE CaMOCTOSITEIBHO ONPEAETATH 1IeNN ACSITeIbHOCTH, TNIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSATeTLHOCTD, BBIOMpaTh Hanbosee A3 PeKTUBHBIE CIIOCOOBI PEeIIeHUsT YIeOHBIX U
MO3HABATENIbHBIX 33]]a4, CAMOCTOSTEIbHO COCTABIISITh MU KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM IEVCTBUM MPY BBIIIOJIHEHNH 3aJaHUN C YYETOM
MOJIyYeHHS] HOBBIX 3HAHUN 00 M3ydaeMbIX O0OBEKTaX — BEIIECTBAX U PEAKITUSX,
OILICHMBATh COOTBETCTBHE MOJTYUYEHHOTO pe3yJibTaTa 3asiBJICHHOM 1IeTH, YMEHHE
MCIIONIb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, IPE/IaraeMbie B YCIIOBUU 3aJaHHIA.

MNPEAMETHBIE PE3YJIBTATDI

B coctaBe npeaMeTHBIX pe3yJIbTaTOB [0 OCBOCHUIO 0053aTEIHHOTO
coJiep>KaHusl, YCTaHOBJIEHHOTO IaHHOM (enepabHON paboyueit mporpaMMoH,
BBIJICTISIIOT: OCBOGHHBIE 00YJAIOIIUMUCS HAyYHBIC 3HAHUS, YMEHHSI U CIIOCOOBI



NeHCTBHH, cieruduaeckue s IpeaAMeTHON 001acTH « XUMUS», BUJIBI
NEATEIBLHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIIPETAIUH,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

K xonIity oOyueHnus B 8 kiacce rnpeMeTHble pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCSl YMEHUM:

PAcCKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITUI: aTOM, MOJIEKYJIA,
XUMHAYECKUH DIIEMEHT, ITPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsA Macca, KOJIMYECTBO BEIlECTBa, MOJIb, MOJISIpHAs Macca,
MaccoBas J10JII XUMUYECKOTO JIEMEHTa B COSTUHEHUH, MOJIAPHBIN 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULIATENIBHOCTD, CTENIEHD
OKUCJIEHUS, XUMHUYECKAas peaKius, KiIacCu(pUKaIis peakuuii: peaKuuu
COEIMHEHUS, PEAKIIUU PA3JI0KEHUs, PEAKIIUU 3aMEIICHUS, PEAKIINU
oOMeHa, PK30- U IHJAOTEPMHUUECKUE PEAKIIUH, TETUIOBOM 3P (DEKT peakin,
SJIPO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalb, PanycC
aToMa, XUMUYECKas CBsI3b, MOJIIPHAS U HEMOJISIpHAsA KOBAJICHTHAS CBS3b,
WOHHAas CBs3b, HOH, KATUOH, aHUOH, PACTBOP, MacCOBasi J10JIsl BELIECTBA
(IporeHTHAs! KOHIIEHTpAIs) B PaCTBOPE;

WUTFOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMUUECKUX TTOHATUN U
MPUMEHSThH 3TU MOHSATHUS MPU OMKUCAHUU BEIIECTB U X MPEBPAIICHUI;
MCITIOJI30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJIS COCTABJICHUS (POPMYIT
BEILECTB M YPABHEHUN XUMHUUYECKUX PEAKIINIA;

OINPEENITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECIMHEHUSX,
CTENEHb OKUCJIEHUS 3JIEMEHTOB B OMHAPHBIX COECIMHEHHUSIX,
IIPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUN 10
dbopmyram, BUJ XUMUUYECKON CBSI3U (KOBAJICHTHAs M HIOHHAS) B
HEOPTraHUYECKUX COCTUHEHUSX;

packpsiBath cMbIch [leprnoanueckoro 3akona JI. 1. Menneneesa:
JEMOHCTPUPOBATH MOHUMAaHUE MEPUOANUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX 3JIEMEHTOB OT MX M0J0keHUs B [lepuoauueckoii cucreme,
3aKOHOB COXPAHEHUSI MACCHI BEMIECTB, IIOCTOSTHCTBA COCTABA, AaTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;

OMKCHIBATh U XapaKTEPU30BaTh Tabmmunyto hopmy [lepuoanueckon
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB: PA3JINyaTh MOHATHS «TJIaBHAs
noarpynmna (A-rpynna)» u «nodounas noarpynna (b-rpynna)y», mansie u
0O0JbIIME NEPUOAbl, COOTHOCUTh 0003HAYEHUs1, KOTOPhIE UMEIOTCS B
tabuie «[leprogumdeckas cucteMa XUMHIECKUX deMeHToB 1. U.
MeHieneeBay ¢ YACIOBBIMU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsia AJipa, 00IIee YUCII0 FJIEKTPOHOB
U pacrpeesieHle UX MO0 JIEKTPOHHBIM CII0SIM);

KJIacCCU(UIIMPOBATH XUMUYECKHE DJIEMEHThI, HEOPraHUYECKHUE BEIECTBa,
XUMUYECKHE PeakIny (TI0 YUCITY U COCTaBY YYACTBYIOIINX B PEAKIIHH
BEIIIECTB, M0 TEIUIOBOMY (D dexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOLIUE XUMHUUYECKUE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPK/Iast OMMCAHNE TPUMEPAMH MOJIEKYIIIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOKHOCTH MIPOTEKAHUS XUMHUECKHUX MTPEBPAIICHHI B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl
BEII[ECTB, MACCOBYIO JIOJI0 XUMUYECKOTO AJIEMEHTa 1Mo (hopmyJie
COEJIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOW PEaKIINH;

MPUMEHSATH OCHOBHBIC OTIEPAIIMH MBICTUTEIIBHON JAEATEIHPHOCTH — aHAIIN3
1 CHHTE3, CPaBHEHHE, 0000IICHNE, CUCTEMATH3AIINIO, KJIaCCU(PUKAIIIIO,
BBISIBJICHUE TIPUYMHHO-CIIC/ICTBEHHBIX CBSI3€H — JJI U3YUEHUsI CBOMCTB
BEIIECTB U XUMUYECKUX PEaKIINil, €CTECTBEHHO-HAYYHBIC METO/IbI
MO3HaHUA — HA0JII0IEHHE, U3MEPEHHE, MOJECIUPOBAHUE, IKCIIEPUMEHT
(peaJibHbBII 1 MBICIICHHBIN );

CJIeIOBATh MpaBUjIaM MOJb30BaHUS XUMHUECKON MOCYI0M U
J1a00paTOPHBIM 000PYy0BaHUEM, a TAKKE MPaBUIaM OOpAIICHUS C
BEII[ECTBAMH B COOTBETCTBUU C MHCTPYKITUSMU IO BHITIOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB TIO MOTYUYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KUCIOPO/Ia), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MAaCCOBOM JI0JIEW paCTBOPEHHOTO BEILIECTBA,
MJIAHUPOBATH U MTPOBOIUTH XUMUYIECKHE IKCTIEPUMEHTHI T10
pacro3HaBaHUIO PACTBOPOB IIENOYEH U KHCIOT C ITOMOIIBIO HHINKATOPOB
(mrakmyc, dheHondTarenH, METUIOPAHXK U JIPYTHE).

K koHiry o0y4yenus B 9 kjacce npeIMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PACKpBIBATh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHUOH, ITPOCTOE BELIECTBO,
CJIO’KHOE BEILIECTBO, BAJIEHTHOCTD, AIEKTPOOTPULIATEIBHOCTD, CTENIEHD
OKHCJIEHUS, XUMHUYECKas peaKIus, XHMHYECKas CBA3b, TEIIOBON 3P eKT
peaxuu, MOJib, MOJIAPHBIA 00BEM, pacTBOP, IEKTPOIIUTHI,
HEAJIEKTPOJIUTBL, IEKTPOIUTUYECKAS JUCCOLMALINS, PEAKIIUH HOHHOIO
oOMeHa, KaTaau3aTop, XMMUYECKOe PaBHOBECUE, OOpaTUMbIE U



HEOOpATUMBIC PEAKIINH, OKHUCITUTEIFHO-BOCCTAHOBUTEIILHBIC PEAKITUH,
OKHUCJIUTEh, BOCCTAHOBUTEL, OKMCIIEHUE U BOCCTAHOBJICHHUE,
ajuioTponusi, aMpOTepHOCTh, XUMUUYECKas CBSI3b (KOBaJIEHTHAsI, HIOHHAs,
MeTaJIJTMYECKas), KpUCTAJUIMYECKas peiérka, Koppo3usi METaJljIoB,
CIUIaBbI, CKOPOCTh XUMHUYECKON PEAKIUH, IPEICIBHO JOITyCTUMAs
koHueHrpanus [TJIK BemiecTna;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MMOHATUN U
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JIJISI COCTaBIICHUS (DOPMYIT
BEILIECTB U YPABHEHUI XUMUUECKUX PEAKIIMIA;

ONPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COEIMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTIpENICIEHHOMY KJIACCy COSMHEHUH 110 PopMyiaM, BUJT XUMHUYIECKOM
CBs3U (KOBaJICHTHAs, MOHHAS, METANINYECKas) B HEOPTaHUYECKUX
COCIMHEHUSX, 3aps/l MOHA [0 XUMUUYECKOUW (hopmyJie, XxapakTep Cpebl B
BOJIHBIX PACTBOPAaX HEOPTaHMYECKUX COCAUHEHUN, TUI KPUCTAIUNIMYECKOU
PEIETKM KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbICH [leprnognueckoro 3akona /. 1. MenneneeBa u
JEMOHCTPUPOBATH €r0 MIOHMMAHUE: ONKUCHIBATH U XapaKTEPU30BaTh
TabauuHyto popmy [lepuoandeckoit CUCTEMbl XUMUYECKUX JIEMEHTOB:
pasInyaTh MOHIATHUS «TJIaBHAs MoArpyImmna (A-rpymma)» 1 «mooouHas
noarpynmna (b-rpynmna)y», Manbie U 60JIbIINE IEPUOIBI, COOTHOCHUTD
0003Ha4YeHUs1, KOTOPhIE UMEIOTCS B MEPUOIUYECKON TaOIuIIe, C
YUCIIOBBIMHU XapPaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMUYECKUX
AJIEMEHTOB (COCTaB | 3aps sAapa, 00IIee YHCIIO YJISKTPOHOB U
pacrpeielieHue UX 10 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH O0IITHe
3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCUHECHUH B
npejieNiax MaJIbIX MEPHUOJIOB U TJIABHBIX MOATPYIIN C YYETOM CTPOEHHUS UX
aTOMOB,;

KJIaCCU(UIIMPOBATH XUMUYECKHE DJIEMEHThI, HEOPTraHUYECKHE BEIECTBA,
XUMUYECKHUE PEakInu (M0 YUCTY M COCTaBY YUaCTBYIOUIUX B PEAKIIUU
BEILIECTB, M0 TEIIOBOMY (D PEKTy, 10 UBMEHEHUIO CTENEHEW OKUCICHUS
XUMHYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATD) OOIIHME U CHIEU(PUISCKUE XUMHUIECKHE
CBOMCTBA MPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPHK/asi OMMCAHUE
MPUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUI COOTBETCTBYIOIINX
XUMUYECKHUX PEaKIUM;

COCTaBJISITh YPABHEHHUS AJIEKTPOJIUTUIECKOU AUCCOIUAIIMN KUCTIOT,
LIEJI0YEHN U COJIEH, ITOJIHbIE U COKPALEHHBIE YPABHEHUS PEAKLIUI HOHHOIO



oOMeHa, ypaBHEHHS PEAKIUH, TIOITBEPKIAIOIINX CYIIIECTBOBAHHUE
TeHETHYECKOM CBSI3U MEXK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCITMTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHMA
MOCPEACTBOM COCTaBIIEHUS SJIEKTPOHHOTO OanmaHca ITUX PEeaKIuii;
MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIEHUN B PA3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChI
BEII[ECTB, MACCOBYIO JIOJF0 XUMUYECKOTO AJIEMEHTa 1Mo (hopmyie
COEJIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINH;

coOJII01aTh MTpaBUIIa MOJIb30BaHUS XUMUYECKON OCYI0M U
1abopaTOpHBIM 000PYAOBaHUEM, a TAK)Ke MpPaBHUiia OOpAIICHHUS C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHITOJTHEHHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO MOTYYEHUIO U COOMPAHUTO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIIEKUCIIOTO rasa);

MIPOBOJIUTH PEAKIINH, TTOATBEPKIAIOITNE KaYeCTBEHHBIN COCTaB
Pa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMHU/I-,
noaua-, kapobonar-, pocdar-, cunukar-, Cyiabdar-, THIAPOKCU/I-UOHBI,
KaTHOHBI aMMOHWSI 1 HOHBI H3yYCHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIE OTNIEPAIIMH MBICIUTEIBHON JAESTENBHOCTH — aHAIIN3
U CHUHTE3, CPaBHEHHE, 0000IIIeHNE, CUCTEMATU3AIIUIO, BBISIBIICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3CH — IS U3yUEHHUs CBOWCTB BEIIECTB H
XUMHUYECKUX PEaKIINil, €CTECTBEHHO-HAYYHBIC METO/IbI TO3HAHUS —
HaOJII0ICHUE, U3MEPEHHE, MOJICITUPOBAHUE, SKCIIEPUMEHT (pealbHbIN U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandyecTBO 9acoB
Ne HanmenoBanue pa3ienoB u DJIeKTpOHHBIe (HU(POBHIE)
KonTpoabhbie IIpakTn4yeckue
n/n TeM NMPOrpaMMbIl Bcero o0pa3oBaTejibHbIE PECYPChI
padoThI padoThI
Pa3nen 1.1lepBoHavanbHble XUMUYECKHE IOHATHS
Xumusi — BaxkHasi 00J1acTh

L1 €CTECTBO3HAHUA U 5 ) bubmmoreka [{OK

' MPAKTUYECKOU JIESITEIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIoOBeKa

12 BemtecTBa 1 XuMH4YeCcKue 15 | bu6nuorexa [JOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Paszgen 2.BaxHeiiime npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
21 Bosnyx. Kucnopon. Ilonstue 6 bubnuoreka IIOK

' 00 okcumax https://m.edsoo.ru/7f41837¢c
)9 Bonopoa.Ilonsitue o kuciorax 2 1 but6mmoreka [JOK

' M COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopa. PactBopsl. [Tonstue 06 5 1 ] bu6mmoreka [IOK

' OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJTacChl 1 | 1 bubmuorexa [JOK

' HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasnen 3.1lepnonnueckuii 3axkon u [lepuoguveckas cucrema xummudeckux 31eMeHToB /. U. MenaesieeBa. CTpoeHne aTOMOB.

XumMuueckas cBsizb. OKHCJINTENbLHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu




[Tepuoanueckwuii 3aKOH 1
[Tepuonuueckas cuctema

but6mmoreka [IOK

3.1 7
XUMHUYECKUX 31eMeHTOB /JI. . https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue atoma
XUMHYECKAS CBA3b. Bu6 10K
HOJIMOTEKA
3.2 OxuemTeLHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIBHBIC PEAKITIHI
bubmmoreka [IOK
Hroro mo pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubnnotexa LIOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

Konn4yectBo 1yacos DJICKTPOHHBIE
HaumenoBanue pa3aeioB M TeM (audposbie)
Ne i/m P KonTpoabHbl IIpakTH4eckue op
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
e padoThbI padoThI
pecypchl
Pa3nen 1.BemecTBoO U XUMHYeCKHe peaKIIun
11 [ToBTOpeHue u yroyOneHue 3HaHUH 5 1 bubnuoreka [IOK
. OCHOBHBIX Pa3J/IeJIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [IOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIMTHYECKAs JUCCOIUAIIHSL. 2 | 1 bubnuorexa [JOK
' XUMHUYECKHE PEAKIIMU B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2.HemeTa/uibl M UX COeIMHEHUSA
)1 OO011ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnuoreka [IOK
' snemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCcTUKa XUMUYECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [IOK
' TPYHIRL P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepucTUKa XUMUYECKIX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa [OK
’ PYTUTBL ’ p https://m.edsoo.ru/7f41a636
COETMHEHMUS
OO61mas xapakTepucTUKa XUMUYECKIX
bubnnoreka I1JOK
2.4 aneMeHToB [VA-rpynnsl. Yraepon u 8 | 2

erMHI/Iﬁ H UX COCANHCHUA

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




Hroro no pazneny 25
Pa3zngen 3.MeTasibl 1 HX COeAMHEHHS
. bu6mmoreka [{OK
3.1 Obmwe cpoficTsa METaIIOB 4 https://m.edsoo.ru/7f41a636
N bu6mmoreka [{OK
3.2 Baxueiinme MeTaisl 1 UX COSTUHEHUS 16 hits://m_edsoo.r/Tf4 12636
Hroro no pazgeny 20
Paznen 4. Xumusi 1 oOKpysKamomas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B JKU3HU YEJIOBEKA 3 bubmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubnmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIJIAHUPOBAHHUE

8 KJIACC
KosanuyectBo 4yacos DJICKTPOHHBIE
Jlara
Ne undposbie
Tema ypoxka KoHTposbHbI IIpakTHyeckne | H3YUE€HH
n/n Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI b
pecypcsbl

) [Tpenmer xumuu. Ponp XuMuu B XKU3HU ) bubnuoreka [IOK
yenoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c

2 [ToHsTHE O METONAX MMO3HAHUS B XUMUHU 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[TpaxTnueckast pabora Ne 1 «IIpaBuiia

3 paboThsl B 1a00paTOpUU U MPUEMBI ! bubnmoreka [JOK
oOpareHust ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM)

4 YucTteie BemecTBa U cMecu. CriocoObl | bu6mmoreka [JOK
paszeleHus: cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padora Ne 2

5 «Pasnenenue cmeceli (Ha mpumepe 1 bubmmorexa [JOK

! . PMEP https://m.edsoo.ru/ff0d28c8
OUYNCTKH ITOBAPEHHOM COJIH)»
bubmuoreka [JOK
6 A 1
TOMBL H MOTICKY IRt https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHUe 2JIEMEHTHI. 3HAKU | bu6mmoreka [IOK
(CMMBOJIBI) XUMHYECKHX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U ClHOKHBIE BELIECTBA 1 bubmmorexa [IOK

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

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubmmorexa [JOK

yp y https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK

10 X eckas o a. BanenTtHoc
MMHHECKaT QOPMYT JICHTHOCTR https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHX AJIEMEHTOB
1 OtHocHTeNbHAs aTOMHAs Macca. bubmuoreka [JOK
OTHOCHUTENIbHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBast 1011 XUMHUYECKOI0 Bbu6mmorexa [JOK
3JIEMEHTA B COCAUHEHUHN https://m.edsoo.ru/ff0d350c
13 Konuuectro BeniecTBa. MoJib. bubmuoreka [JOK
MonsipHasa macca https://m.edsoo.ru/ff0d5230
14 DOU3NUECKUE U XUMHUYSCKUE SIBIICHUS. bubmuorexa [JOK
XuMHyecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku u ycioBus MIPOTEKAHUSA bubnuorexa [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnuorexa [JOK
XHUMUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Breraucnenns konmndecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHUSAM XUMHYECKUX bubmorexa HOK
= . yp https://m.edsoo.ru/ff0d5708
peakimii
Krnaccudukanus XuMHYECKUX peaKIui
18 (coenuHeHus, pa3noKeHHs bubmmorexa [JOK
A > P ’ https://m.edsoo.ru/ff0d3{34
3aMelleHus], 0OMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIKIoneAucT. O600IIeHNE 1 bubmorexa HOK
H AHCT. Hj https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIvs 3HaHUN
20 Konrponsnas padora Nel o teme bubnnorexa [JOK
«BelllecTBa 1 XUMHUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bubnnorexa [HOK

BO3ayXxa. KI/ICJ'IOpOI[ — JJICMEHT U

https://m.edsoo.ru/ff0d448e




IMPOCTOC BCUICCTBO. O30H

dusnyecke U XUMUYECKUE CBOUCTBA

bu6mmoreka [{OK

22
KHCIIOPOJA (PEaKIlHu OKMCICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lorsTue 00 okcuaax
Crioco0sl MosTy4eHus: KUCI0po/ia B
23 1ab0opaTopur U MPOMBIIUICHHOCTH bubmmorexa [JOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBoii 3¢ ekt XuMuIecKoi
24 peaxkiuu, MOHATUE O bubnuoreka [IOK
TEPMOXUMHUUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKUX PEAKITUIX
TonnuBo (HedTh, yroiab U METaH).
25 3arpsi3HEHUE BO3yXa, COCOOBI €ro bubmmoreia LIOK
p AYxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHHS
[TpakTuueckas padorta Ne 3 o Teme
26 «[Tonmyuyenue u coOupanue KHCIOpoIa bubnmorexa [JOK
y N p poad, https://m.edsoo.ru/ff0d4ae2
W3yYEHUE €ro CBOMCTB»
7 Bonopon — snemeHT u npocroe bubnnorexa [HOK
BeniecTBo. Haxoxnenue B mpupojie https://m.edsoo.ru/ff0d4dd0
)8 dusnyeckre U XUMUYECKHUE CBOMCTBA bu6nmnoreka [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6mmorexa [JOK
29 I1
OIUITHE O KHCTIOTAX H COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoObl ToTy4eHus: BOAOPO/Ia B bubnmoreka [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckast pabora Ne 4 o Teme
Bbu6mmorexa [JOK
31 «[Tomyuenue u cobupanue Bo10poJa,

U3Y4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4{42




MousipHbIii 00BEM Ta30B. 3aKOH

bubmmoreka [{OK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Breruncienns o0béMa, KOJIMYECTBA
33 BEIIECTBA ra3a I10 €ro M3BECTHOM bubmorexa HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA I 00BEMY
Brrunciienust 00bEMOB ra3oB 110
34 ABHCHUIO pPEaKIIMH Ha OCHOBE 3aKOHA buGmotera [IOK
b .. peait o https://m.edsoo.ru/ff0d5708
00BEMHEIX OTHOIICHUI Tra30B
dOu3nUecKue U XUMHUYSCKHUE CBOMCTBA bu6mmoreka [JOK
35
BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBoputens. HacbieHHbie
37 1 HEHACBIIIEHHbIE PacTBOPLL. MaccoBas bubmorexa HOK
H PacTBOPEL- https://m.edsoo.rw/f0d5b40
JIOJISI BEIIECTBa B PacTBOpE
[TpakTnueckast pabora Ne 5 o Teme
13 «IIpuroroBiieHre pacTBOPOB C bubnmoreka [JOK
onpeaeseHHON MacCOBOM J0Jen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBAY
19 Kontponbhas pabota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: coCcTaB, KIacCUPUKALIUS, bu6nmnoreka [JOK
40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XuMHUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmotera [JOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
47 OcHoBaHMsI: COCTaB, KJIacCU(UKALINSA, bu6mmoreka [{OK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonyuyeHnue u XUMHUYECKHE CBOICTBA bubnuotexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanus, bu6mmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonmyuyenue u XMUMHYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpegHue): HOMEHKIIATYpa,
46 CHOCOéBII) IOJI q)eHHsI XHMHquKHe bubmorexa LOK
N y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Tpaxtrueckas padota Ne 6. Pemienne
JKCIIEPUMEHTAJIbHBIX 3a/a4 10 TEME bubnuoreka [IOK
47
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHEHUI
43 I'eneTnueckas cBA3b MEXAY KJIaCCaMU bubnnorexa [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IeHNEe B CHCTEMAaTH3alisl 3HAHU T
B H https://m.eds00.ru/00ad9cb2
Kontponbhas padora Ne3 o teme
50 "OCHOBHBIC KJIAaCChI HCOPTAHUYECKHUX bubnmorexa [TOK
. p https://m.edsoo.ru/00ad9¢la
COeIMHEeHUI
[TepBbie OMBITKH KIacCUPUKAITIT
51 XHMHYECKHX dJIeMEHTOB. IloHsTHE O bubnmorexa [TOK
' https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aK0H U
52 [leproamueckast cucreMa XUMHUUECKUX bubmorexa LHOK
pHOZ https://m.edsoo.ru/00ada52¢
anemenToB /I. 1. Menaeneera
Bbu6mmorexa [JOK
53 [Iepuonbl, rpynmsl, MOATPYIIIBI

https://m.edsoo.ru/00ada52¢




CTpOGHI/Ie atromoB. CocTaB aTOMHBIX

bubmmoreka [{OK

54
saep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI0YeK
55 aTOMOB 3J1eMeHTOB [lepuonnueckoi bubmmorexa LIOK
pHOZL https://m.edsoo.ru/00ada6bc
cucremsl J[. 1. Mengeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKCHHIO B bubmuoreka [JOK
[Tepuoanueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauueckoro 3akoHa ajs
57 pa3BUTHUA HaykH U npakTuku. J. 1. bubnuoreka [IOK
MenneneeB — y4€HbIN, IEJATOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DNEeKTpOOTPULATENBHOCTh ATOMOB bubnunoreka [JOK
XAMHAYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 nu
OHHAT XMHHCCKas CBAD https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XuMu4eckas bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenosisipHas XUMHYECKast bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crene
TEHCHDE ORHCITCHHA https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnnorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKUCIUTENN U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.edsoo0.ru/00adb076
65 Kontponbhas padora Ne4 o teme bubmuoreka [JOK




((CTpOGHI/Ie aToMa. X¥MHYECKasl CBSI3b)

https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O6001eH1Ee 1 | bubnuoreka [IOK
cUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c¢
67 PezepsHslii ypok. O600mmenue u | bubnuoreka [IOK
cUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHbIit ypok. O000IIeHNE U | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

Kosnn4yectBo 4yacos DJIEKTPOHHBIE
JlaTa

Ne undgposbie

Tema ypoxka KoHTpobHBI IIpakTuyeckue | H3YUEHH
n/n Bcero o0pa3oBaTe/bHbIE

e padoThI padoThI A
pecypchl

IIeproanueckuit 3aKoH.

) [Iepnonnueckas cucrema 1 bubnuoreka LIOK
XUMHYECKUX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKUX 3JIEMEHTOB 1 bubmoreia LHOK

. https://m.edsoo.ru/00adb6b6
NEePBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubnuoreka [JOK
HEOPTaHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunper XumMuaeckoi CBSI3U U THITBI | bu6moreka [IOK
KPUCTALINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbnas padora Nel mo teme

5 «IloBTOpEHue U yrirydaeHue 3HaHUM 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Kiaccudukanmst XumMuaeckux 1 bu6mmoreka [JOK
peaKUrii MO pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOU

7 eakuu. IToHsITHE O TOMOI€HHEIX U 1 Bubmorexa OK
p ' https://m.edsoo.ru/00adbe9a
TFeTEePOreHHBIX PEaKLUIX

8 [loHsATHE 0 XUMHYECKOM pPaBHOBECHH. 1 bubnuoreka LIOK
@aKTOpHbl, BIUAKOLINAE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKLMU U MOJIOKEHUE




XUMHUYICCKOT'O paBHOBCCHA

OXuCINTEIFHO-BOCCTAHOBUTEIBLHBIC

bu6mmoreka [JOK

9
peakuun https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTUYECKON
10 nccormanuy. CHWiIbHBIE U ci1a0ble bubnorexa [IOK
A HHAMHH. https://m.edsoo.ru/00adcd68
AJIEKTPOIIUTHI
11 HMounrle ypaBHEHUS peaKIIni bubnorexa [IOK
yp peaxi https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHUII B CBETE IIPEICTaBICHUN bubnorexa [IOK
pU)J; https://m.edsoo.ru/00add5d8
00 DJIEKTPOIUTUIECKON AUCCOIUAIIIH
XHUMHUYECKHUE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIEHUN 00 bubnmorexa [IOK
et . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLIMAIITT
14 Iloustue o ruaponnse cojien bubnmorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3ALIHS bubmuoreka [{OK
3HAHUHI https://m.edsoo.ru/00addd12
[IpakTuyeckas padora Ne 1.
16 «Pertienue dKCIIEpUMEHTAIBHBIX Bubmorexa TOK
p https://m.edsoo.ru/00addbfa
3a7auy
KonTtponbHas padora Ne2 o teme
17 «DNEKTPOIIUTHUECKAS TUCCOIUALIAI bubmorexa LOK
™ A HHATLHA. https://m.edsoo.ru/00addecO
XHUMHUYECKHE PEAKIIUU B PACTBOPAX)
OO6m1as XxapakTepuCTHKA TajJOTeHOB.
18 XUMHYECKHE CBOMCTBA Ha IIPUMEPE bubmmorexa LHOK
P p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopos. CoisiHasi KUCIIOTA, bubnuoreka [IOK




XMMHUYECKHE CBOICTBA, MMOJIyUYeHHE,
pUMEHEHHE

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

[IpakTuueckas padora Ne 2 o Teme

20 «ITomydyeHnne constHOM KUCIOTHI bubmmorexa LIOK
y N . ’ https://m.edsoo.ru/00ade348
n3y4deHue e€ CBOMCTBY
Brruucienust mo ypaBHeHUSIM
21 XMMHYECKUX PEAKIUH, €CIIU OJUH U3 bubmmorexa [JOK
DCAKHIH, g https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
” OO01mas xapakTeprcTUKa dJIEMEHTOB bubnmnoreka [JOK
VIA-rpymibt https://m.edsoo.ru/00ade64a
AnoTponHbie MOTU(MUKAIIUN CEPHIL.
7 Haxoxnenue cepsl 1 €€ coeIMHEHU I bu6mmoreka [JOK
B IIpupoJe. XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10p0oj1, CTPOEHUE, bubnuoreka [IOK
du3nueckue 1 XMMUYECKHEe CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTAa,
25 ¢usnyeckue 1 XuMHUYECKHE CBOMCTBA bubnmorexa [JOK
’ https://m.edsoo.ru/00adea28
IPUMEHEHUE
XUMUYECKUE PEAKIIUH, JICKAITUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
26 MOJTYYCHUS] CEPHOU KUCIIOTHI. bubnmoreka [JOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaroIllel cpeibl COeAMHEHUSIMU
cepol
7 Brrancienne MaccoBoit 1071 BeIXOa bubmuoreka [JOK
NPOAYKTa pPeaKku https://m.edsoo.ru/00adec8a
28 OO6m1as xapakTepucTHKa 3JIEMEHTOB bubnuotexa [IOK




VA-rpynisl. A30T, pacipocTpaHeHHe
B IIpUpo/ie, GU3NIecKue U
XMMHYECKHE CBONCTBA

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

AmMmuak, ero pusndeckue u

29 XMMHYECKHUE CBOMCTBA, MOJYYEHUE U bubmorexa HOK
> oY https://m.eds00.ru/00adf004
pUMEHEHHE
[IpakTuueckas padora Ne 3 o Teme
30 «ITomydyeHne aMmmuaka, U3yueHue ero bubmmorexa LHOK
. Y - 1Y https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIoTa, e€ pusnueckue u bubnunoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN
aMMOHUS B KAUECTBE MUHEPAIbHBIX

32 nobOpennii. XuMHYeCKoe bubnnorexa [IOK
yAOOP ' . https://m.edsoo0.ru/00adf518
3arpsi3HEHUE OKPYXKAIOILEH CpeIbl
COEIMHEHUSIMU a30Ta
docdhop. Oxcun dhocdopa (V) u

33 q)ocg)o pHaH KI/ICJI((I))Ta q)(bpll):mgle?:xne u bubnmorexa LOK

p o https://m.edsoo.ru/00adf68a
XMMHYECKHE CBOMCTBA, MOIyYeHHE
Hcnonp3oBanue pocharos B

14 Ka4eCTBE MUHEPAJIbHBIX y100pEHUH. bubnnorexa [JOK
3arpsi3HeHUE IPUPOJTHON Cpeibl https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacupocTpaHeHue B

35 npu z e gmnrzlecxie 1 XUMUYECKHE bubnmorexa [JOK

P P e https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxkcuapl yraepoja, ux Gpusndeckue u bubmuorexa [JOK

XUMHUYECKUE CBOUCTBA.

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




DKoJIOTHYeCKHe POOIIEMBI,
CBsI3aHHBIE ¢ oKcuaoM yrieposa (IV)

37 YronbHas KACIOTA U €€ CONA bubmorexa HOK
https://m.edso00.1ru/00ae006¢
[TpaxTrueckas paborta Ne 4 o reme

13 "[TosyyeHue yriieKuciaoro rasa. bubnuotexa [IOK
KauectBenHas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavabHBIC TTOHATHUS 00
39 OpTraHNYECKUX BENIECTBAX KaK O bubmmorexa LHOK
p https://m.edsoo0.ru/00ac054¢
COCIMHEHUSX YTIepoia
40 Kpemnuwnii 1 ero coeqnuenus bubmmorexa LHOK
P https://m.edsoo.ru/00ae080a
[Ipaktrueckast padota Ne 5. Pemenne

41 SKCIEPUMEHTAIBHBIX 33724 110 TEME bubnuorexa [IOK
«BaxxHeime HeMeTallbl U UX https://m.edso0.ru/00ae0bf2
COCTMHCHHSI»

KonTponbnas padota Ne3 no teme
42 «Baxueite HEMETaIbl U UX bubmoreia HOK
https://m.edsoo.ru/00ae0e18
COCTMHEHHUSI
OO01as xapakTepucTUKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Merannudeckas CBSI3b U Bbu6mmorexa [JOK
METAJUTNYECKAs] KPUCTAJIIINIECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBA
METaJIOB

44 XUMHUYECKHE CBOMCTBA METAJLJIOB. bu6mmoreka [JOK

DNEKTPOXUMHUECKUHN Psift

https://m.edsoo.ru/00ael 156




HaHpH)KeHPIfI MCTAJIJIOB

O61ue crnocoObl MOTyYeHUS
MeTtaiuioB. CiutaBel. Beruuciienus mo

45 aBHEHUSIM XNMHYECKUX PEaAKITNH bubmorexa HOK
yp PeaKIuH, https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJICPYKHUT
MpUMecH
46 IToasATHE O KOPPO3NH METAIIOB bubmmorexa [TOK
pp https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 eJIo € MeTall
[Henotnrre MeTans! https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUBI HATPUS U bubnuorexa [JOK
Kanus https://m.edsoo.ru/00ae14b2
49 [llenoyHO3eMeENbHBIE METAIIBI — bu6mmoreka [{OK
KaJIbIIMHA U Maruui https://m.edsoo.ru/00ael5e8
50 Baxneiime coequHEHNS KAIbIUI bubmmorexa LHOK
A H https://m.edsoo.ru/00ael5e8
51 O00011eHrEe U cCUCTEMAaTU3aIIH
3HAHUHI
JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bu6nmoreka [JOK
52
YCTPAHEHHUS https://m.edsoo.ru/00ac1886
[IpakTuyeckas padora Ne 6 o Teme
53 "YXEcTKoCTh BOABI 1 METOIEI €€ bubnorexa [IOK
| A A https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
bu6mmoreka [JOK
54 A 7|
TTEOMHHIH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka LIOK
55
TAApoKcuaa https://m.edsoo.ru/00aelc64
56 Kenezo bu6mmoreka [JOK




https://m.edsoo.ru/00ael1d86

OKcuapl, THAPOKCHUIBI U COJIU KeEJe3a

bu6mmoreka [JOK

> (IT) m xene3a (I1I) https://m.edsoo.ru/00ae35¢6
53 060611U1eHI/1e W CUCTEMATH3AIHS
3HAHUI
[Ipaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnunoreka [JOK
«Baxueimme MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHHSI
Brruucienus mo ypaBHeHUSIM
XUMUYECKUX PEaKIUi, ECIN OJUH U3
60 pEeareHToB /1aH B U30BITKE WU bubnuoreka [IOK
COZIEPKUT IpUMeECH. Brruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM 10711 BBIXOJa MPOYKTa
peakiuu
61 O060061IeHre u cucTeMaTu3anus
3HAHUI
KonrtpomnbHas padora Ne4 o reme
62 «Baxunelmme MeTamibl U UX
COEIMHEHHUS
63 BemecTBa u Matepuansl B bubmnoreka IIOK
IIOBCEIHEBHON KU3HU YeIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arpsi3HEHUE bubnuotexa [IOK
OKpYKaroIlei cpeasbl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHnn bubnunoreka [JOK
IKOJIOTUYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O6o001IeHNE U bubnunoreka [JOK

CUCTEMATHU3alUg 3HAaHUU

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




67 PesepBHrlit ypok. O6o0mieHue u | bubnuorexa [IOK
cUCcTeEMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBHeIil ypok. O600IICHHE 1 | bubnuorexa [IOK
cUCcTeEMaTH3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

» Xumus: 8-t kiacc: 6a30Bbli yPOBEHB: YUCOHUK; S-€ U3aHue, nepepaboTaHHoE,
8 kiacc/ I'adpuensn O.C., OctpoymoB WU.I"., Cnagkos C.A. AKIIMOHEPHOE
obmectBo «M3marenscTBo «lIpocBenienne)

» Xumusi: 9-1 kiacc: 6a30BbIN ypOBEHb: YU€OHUK; 5-€ u3/laHue, nepepadoTaHHOE,
9 knacc/ I'abpuensa O.C., OcrpoymoB N.I'., CnaakoB C.A. AKkiimoHepHOe

obmectBo «M3narensctBo «lIpocBemenue

METOINYECKHUE MATEPUAJIbBI U1 YUUTEJA

Pa3znaTounslii MaTepuan, npe3eHTaui, COOpHUKU

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

Poccuiickas snexrponnas mkosa (POII)






		2024-08-30T15:57:14+0400
	69a86999c636b8036b0fdc0a9768790470d4cb52
	Южакова Екатерина Анатольевна
	мною рассмотрен этот документ




