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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00I1Iero o00pa3oBaHMs
COCTaBJieHa Ha OCHOBE TpEeOOBaHWI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIpLHON TPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaepanbHOll paboyeil TporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHUEMIUHU MPenoaaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBateNbHbIX opranu3zanusx Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMUM Ha€T TPEJACTABICHUE O IEJAX, OOMEH CTpaTeruu
oOy4eHMs, BOCHHTAHHS U Pa3BUTUA OOYYAIOIIUXCS CPEACTBAMHU y4eOHOTO
npeiMeTa,  yCTaHaBIMBAaeT  00s3aTelIbHOE  MPEIMETHOE coJiep>KaHue,
npeIycMaTpUBaeT paclpesielieHne ero Mo KiaccaM M CTPYKTypHUpOBaHHE TI0
paszzmenaM M TeMaM TPOrpaMMbl TI0 XHMHH, ONPENESeT KOJIUYECTBEHHBIEC W
KaueCTBEHHBIE XapaKTEPUCTUKHU coJiep KaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh ~ U3YYEHUS XUMHHM C YYE€TOM  MEXKIPEAMETHBIX |
BHYTPHUIIPEIMETHBIX  CBs3C€H, JIOTHKH yd4eOHOTO TMpoIiecca, BO3PACTHBIX
O0COOCHHOCTEH OOyYaromuXCs, OMpeAeNseT BO3MOXHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHHUs, a Takke TpeOOBaHUN K
pe3ynbTaTaMm 0O0y4YeHHS XMMHUU Ha YPOBHE IeIeH U3yUeHHS MPeaAMETa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATENFHOM JAESITETbHOCTH OOYYaroIIerocss MO OCBOEHUIO
y4eOHOTO COIepIKaHMS.

3HaHWEe XHUMHH CIIY’)KUT OCHOBOM Juisi (OpPMHpPOBAHUS MHUPOBO33PECHHUS
o0ydJaromerocsi, €ro MpeACTaBICHUN O MaTepUaIbHOM CIMHCTBE MHUpPA, BAXXHYIO
posib WrparoT (GopMUpyEeMble XUMHUEU MPEICTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPTrUU M 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TriI00aTbHBIX
npo0sieM yCTOWYMBOIO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, HHEPreTUYECKOMH,
MUIIEBON U KOJOTHIECKON O€30MMacHOCTH, MTPOOIIEM 3IpaBOOXPAHEHHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  pealu3alid  BO3MOXKHOCTEH  JJII  CaMOpas3BUTUS |
(bopMHpOBaHUS KYJIbTYpPbI JMYHOCTH, €€ 001IeH U PyHKIIMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POpPMUpOBAHHE MBINUICHHS W TBOPYECKUX CITOCOOHOCTEH
OoOy4Jarommxcs, HABBIKOB WX CAMOCTOSTEIBHOW Y4eOHOW JESITEIbHOCTH,
HKCIIEPUMEHTANLHBIX U HCCIIEIOBATEIbCKUX YMEHHMM, HEOOXOJMMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBHON €SI TeIbHOCTH;

3HAKOMHUT CO CHEIU(UKOM HAYYHOTO MBIIUICHUS, 3aKIaJbIBaeT OCHOBBI
IIEJIOCTHOTO B3TJIsAIa HA €IUHCTBO IPUPOIBI U YEIOBEKA, SBJSETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIOIUXCS;



CrocoOCTBYeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO--
HAY4YHBIM 3HaHUSIM, K TIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
o0Opa3zoBaHue 00yYarOITUXCS.

JlanHble HampaBiieHUss B OOyYE€HHU XUMHUHU OOECIEUMBAIOTCS CHEUU(DHUKOIM
COJepKaHMsl ~ y4yeOHOTO  NpeAMETa, KOTOPBIM  SIBISETCS  IEIarorMuecKu
aJanTHPOBAHHBIM OTPa)KEHHEM 0a30BOM HAyKH XMMHH Ha ONpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIIUMUCS CHUCTEMBI IMEPBOHAYAIBHBIX TMOHSITHUH XWMHH, OCHOB
HEOPraHMYECKOW XUMHMHM M HEKOTOPBIX OTJCIbHBIX 3HAYMMBIX TMOHSTUM
OPraHUYeCKON XUMHH.

CtpykTypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ uzydeHuto. CoaepkaHue CKIAAbIBAETCA U3 CUCTEMBI
MOHATHUN O XUMHUYECKOM 3JIEMEHTE M BEILIECTBE U CUCTEMBI ITIOHSATUH O XUMHUYECKON
peakiuu. OO0€ OTH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl IO MPHUHIIMITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHWI HA OCHOBE TEOPETHUYECKUX IMPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepronnueckoro 3akoHa J[. 1. MenieneeBa kak OCHOBHOTO 3aKOHA XHMUU;

— YYE€HUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3U;

— TpeACTaBICHUM 00 DJIEKTPOJMTHYECCKON JUCCOIMAIIMM BEIISCTB B
pacTBopax.

TeopeTnueckre 3HaHUS PAcCMATPUBAKOTCS HA OCHOBE HAMIIUPUYECKU
MOJTYYE€HHBIX U OCMBICIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJIHOTO
YPOBHSI K JPyroMy, BBITONHsIS (GYHKIUA OOBSICHEHHS W TMPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUS M BO3MOXHOCTEW MPAKTUUYECKOTO MPUMEHEHHUS W IOJTYyYEHHUS
M3y4YaeMbIX BEILIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XMMHUYECKOM COCTABIIAIOIICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
e€ CHCTEMHOW NpHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM TO3HaHUS B Hayke. M3ydeHHe XUMHM MPOUCXOJUT C MHPUBICUCHUEM
3HAHUM W3 paHee H3YUYEHHBIX Y4YeOHBIX NpeaMeToB: «OKpyKaoUid MUpPH,
«buomnorus. 5—7 kinaccel» n «dusnka. 7 Kiacc.

[Ipy wu3yyeHUM XUMHH TPOUCXOJUT (POPMHPOBAHUE 3HAHUH OCHOB
XUMHUYECKOM HAyKu Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIIbHOCTA YEJOBEKAa M KAK OJHOTO W3 KOMIIOHEHTOB MHPOBOUN KYJIBTYPHI.
3amaua y4eOHOTO TpeaMera COCTOMT B (OPMHUPOBAHWUU CHCTEMBl XUMHUYECKHX
3HAHUN — BaKHEUIHX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUCCKUX TOJIOKEHUH,
JIOCTYIHBIX O00OOIIEHNUI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



MPUOOIIEHUM K HAyYHBIM METOJaM TMO3HAHUS TMPU U3YYECHUU BEIIECTB U
XUMHUYECKUX peakiuii, B GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUHW B Y4YEOHO-NIO3HABATEIBLHON M y4eOHO-HCCIIEOBATEIbCKOM
JEeSTENbHOCTH, OCBOECHHMU TNPaBWJI 0O€30MacHOro OOpamieHus ¢ BEUIECTBAMU B
MMOBCEHEBHOM KU3HMU.

[Ipu u3ydeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHUS Ba)KHOE
3HaYEHHE MPUOOPENH TaKHUe 1eJd, KaK:

— (opMHUpOBAaHHE MHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIbHOMY IMPUHATHIO PEIIEHUH,
CIIOCOOHOW aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHHS Ha  CHCTEeMaTHYeCKoe MpUOOIIeHNe
oOy4Jarommxcss K CamMOCTOSTEIbHOM MO3HABATENHLHON EATEIbHOCTH, HAyYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOIIMM MOTHBALIMIO M Pa3BUTUE CIIOCOOHOCTEH K
XUMUU;

— o0ecTieueHne yCIOBHM, CIOCOOCTBYIONTUX MPUOOPETEHUIO 00YUAIOIITUMUCS
OTbITa Pa3HOOOPA3HON NEATETHLHOCTH, TMMO3HAHHMS M CaMOIO3HAHUSA, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHUE IS
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanre oOwmEH (QYHKIIMOHAIBHOM H €CTECTBEHHO-HAy4YHOU
rPaMOTHOCTH, B TOM UHCJIE YMEHUW OOBACHATHP W OIICHUBATH SIBICHUS
OKPY>KaIOLIEr0 MUpa, UCIHOJIb3Yysl 3HAHUS M OMbIT, MOJYYECHHBIE MNPH H3YYEHUU
XUMUU, TPUMEHATh HUX TMPH PEHIeHWHU MpoOJieM B TIOBCEAHEBHOM JKU3HU U
TPYAOBOU JIEATEIIBHOCTH;

— (QopmupoBanue y O0Oy4arommxcs TyMaHHUCTHUECKHUX OTHOIICHU,
MOHUMAHUSI IIEHHOCTH XUMUYECKUX 3HAHUU I BBIPAOOTKH DSKOJOTHYECKU
IeJIeCO00pa3HOro TMOBEJEHUsT B OBITY W TPYIOBOM NEATETLHOCTH B LEJSAX
COXPaHEHHUS CBOETO 3/I0POBb U OKPYKAIOIIEW IPUPOJHON CPEBIL;

— Ppa3BUTHME MOTHUBAIUU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCHHMTAHUID Ha OCHOBE YCBOEHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIs M HAMPABIEHHOCTH JajJbHEHIIIETO
oOy4eHusl.

OOmee 4uCIO 4YacoB, OTBEACHHBIX JJII H3YYEHUST XUMHUU Ha YpPOBHE
OCHOBHOTO 0011er0 oOpa3zoBanus, coctaBisieT 136 gacos: B 8 kimacce — 68 wacoB (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HU YEIOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3NMUYECKHE CBOWCTBAa BEIIECTB. ATpPEraTHOE COCTOSIHUE
BemecTB. [loHsTHE O MeTOAax MO3HAaHUS B XUMHUU. YHCThIE BEUIECTBA U CMECH.
Cnoco0sI pa3jeneHust cMecei.

ATOMBI U MOJIEKYJIBbl. XHUMHYECKHUE BIeMEHTbl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U clloXKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX SJIEMEHTOB.
3akoH TMOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi J0Ji1 XUMUYECKOTO JIEMEHTa B
COEIMHEHUMU.

KomnuectBo BeniectBa. Mosb. MonsipHasg macca. B3anmocBsA3p KOJIMUECTBa,
Macchbl W 4YHCIa CTPYKTYpHBIX €AWHUI[ BemecTBa. Pacuérel mo dopmyiam
XUMUYECKUX COCTMHEHUH.

@u3NUecKne U XMMHUUYECKHUE SBJICHUS. XUMHUUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHMsI MacChl BEHIECTB. XuMUYeckue ypaBHeHUs. Kiaccudukarus
XUMUYECKUX PEAKIUN (COeTMHEHMS, Pa3JI0KECHHUS, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, paBuiIaMu paboThl B JTaOOpaTOpUu |
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MYeCcKX CBOWCTB OO0pa3lloB HEOPraHWYECKUX BEIIECTB, HaOJIOJCHUE
¢usndecknx (MJIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIIEHWE W KOHJEHCAILMSI BOJbI) U XMMHUYECKHX (TOPEHUE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aUMOICHCTBUE Mella C KUCIOTOW) siIBIEHUH, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasnokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3IoKeHHE THAPOKCHUIA
menu (1) mpu marpeBanuu, B3anmoieicTBrE xene3a ¢ pactBopom cosu meau (1),
U3y4YeHHE CIOCOOOB pa3/elieHUs CMECeil: ¢ MOMOIIbI0O MarHuTa, (UIbTpOBaHUE,
BBITIApUBaHUE, JUCTUIUIAIMA, XpoMaTorpadusi, MpoBeIcHUE OYUCTKH MOBAPEHHOU
COJIM, HAONIOJIECHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEICHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJIENEH MOJIEKYJI
(ImapocTepKHEBbIX ).

Ba:kHeiimue npeacTaBuTe/ M HEOPraHMYECKHUX BellleCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kuciopon — 3ieMeHT U MpPOCTOE
BemecTBo. HaxokneHue kucimopoga B Tpupoje, (DU3MYECKHE M XUMUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue xkuciopoaa. CrocoOsbl



MOJYYCHHS] KHCIOpOJa B Ja0Opatopud H NOpoMbllUIeHHOCTUH. Kpyrosopot
KHcioposa B mpupoze. O30H — autoTporHas MoAuGUKaIsa KUCI0poaa.

TeroBoit 3¢ ¢deKT XUMHUYECKON peakluu, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30- W SHJOTEPMUYECKUE pEaKIHUHU. TOIIMBO: Yrojb M METaH. 3arps3HEHUuE
BO3lyXa, YCUJICHHE MAPHUKOBOTO 3(pdeKTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — anemeHtr m mpocrtoe BemectBo. Haxoxxnenue Bogopona B
npupoae, (GU3MYECKHE M XHUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI
nonydeHust. Kucnotsl u comnu.

MounsipHbIii 00BEM Ta30B. Pac4€Thl M0 XUMUYECKAM YPaBHCHUSIM.

duznueckue CcBOMCTBa BOJbl. Boma Kkak pactBoputelib. PacTBOpHI.
HacellieHHbIE M HEHACBIIIEHHBIE PAacTBOPbI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas 10Ji BELIECTBA B paCcTBOPE. XUMHUUYECKHE CBOMCTBA BOJIbl. OCHOBaHUS.
Pone pacTBOpOB B mpupose U B KHU3HU 4enoBeKka. KpyroBopoT BOAbI B IIPUPOAE.
3arpsi3HEeHHEe MPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranuueckux coenuHenuit. Oxcuawl. Knaccudukarms
OKCUJIOB:  cojieoOpaszyroniue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEepHbIE) U
HecosieoOpasyromue. Homenkmarypa oxcuaoB. Du3ndeckue W XUMHUYECKUE
cBoMcTBa OKCHAOB. [lorydeHne okCuaoB.

OcHoBanus. Knaccudukanust ocHoBaHM: IIENOYM U HEPACTBOPUMBIC
ocHoBaHuA. HomeHnkiarypa ocHoBaHuii. DU3NYECKHE U XMMHUYECKUE CBOWCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenkinarypa kucinor. dusudeckue u
XUMHUYECKUE CBOWMCTBA KUCIOT. Pan axktuBHoctu meramnoB H. H. bekerosa.
ITonmy4yenue KUCIIOT.

Comu. Homenkiatypa coseil. @U3nyecknue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tomyuyenue coiei.

I'eneTnyeckas CBSI3b MEXKIY KJIACCAaMU HEOPTAHUYECKUX COEIUHEHHU.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEIICIICHUE COAEPKAHUS KUCIOPOAA B BO3AyX€E, MOIYUYCHHE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOII0JCHUE
B3aUMOJECHCTBHUS BEIIECTB C KHCIOPOJAOM M YCIOBHUS BO3HHUKHOBEHUS U
MpeKpaileHus: TopeHust (Mokapa), O3HAKOMJIEHHE C O00pa3liaMH OKCUJIOB H
OMMCAaHHWE HUX CBOWCTB, MOJy4Y€HUE, COOMpaHHE, pACIO3HABAHHE M U3y4YCHUE
CBOMCTB BOJIOpoJia (TopeHue), B3auMojencTBue Bojopoaa ¢ okcuaoMm meau (II)
(BO3MOXXHO HCIOJIb30BaHUE BHUIEOMATEPUAJIOB), HAOMIOACHUE OOpa3oB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHHE OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIECHHE PACTBOPOB C OMNPEICIEHHON
MAacCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJJIAMHU
(HatpueM ©  KanmblueM) (BO3MOXKHO  HCIIOJIb30BaHUE  BHJIEOMATEPHANIOB),



HCCJICIOBaHUE OO0pa3lOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJII0ICHNE U3MEHEHUS OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT W IIEJIOYEH,
u3ydyeHue B3aumozeiicTBusi okcuga menu (II) ¢ pacTBopoM cepHOM KHCIOTHI,
KUCJIOT C METAJJIaMH, pPEakIuid HeUTpaau3aluu, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METAJUIa APYTUM K3 PACTBOPA COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/ad 1o TeMe «BaxHeWmne KiacCchl HEOPTraHHMYECKHUX
COECIMHEHUI.

Hepunoanuyecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
anrementoB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKM KJACCU(PUKAIMKM XUMHUYECKHX dJeMeHTOB. [lonsitue o
IpyINax CXOJHBIX JJIEMEHTOB (IIIEJIOYHBIE U IIETOYHO3EMEIbHbIE METAJLIbI,
TaJIOTeHBI, HHEPTHBIC Ta3bl). JIEMEHTBI, KOTOpPhIe 00pa3ytoT aM(OTEPHBIE OKCHIBI
Y TUPOKCUJIBI.

ITepunonnueckunt 3akoH. Ilepuoanueckas cucteMa XUMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas ©  JIuHHONEpuUoAHas  (HOpMbI
ITepronnueckoii cucrembl xumuueckux anemeHTtoB [[. . Menneneesa. Ilepuons
u rpynnbl. OuU3n4ecKuil CMBICI IOPSAIKOBOIO HOMEpA, HOMEpPOB IIEpUOAA H
IPYIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB TepBhIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA 110 ero nosoxenuro B [lepuoanyeckoit cucreme /1. . Menzeneena.

3aKOHOMEPHOCTH HW3MEHEHHUs pajnyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB IO IPYIIIAM U MIEPUOJIaM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
BJIEMEHTOB U Pa3BUTUA HAaykKh W npaktuku. . M. MennpeneeB — y4y€Hbli U
rpak JaHWH.

Xumuyeckass cBa3b. KoBajieHTHast (MOJISIpHAsE W HEMOJISIpHAs))  CBSI3b.
DIEKTPOOTPULATEILHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHHs.  OKHCIHMTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIponecchl okucaeHnst 1 BOCCTaHOBIEHUs. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

M3y4eHUe oO0pas3lloB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOJCHCTBUE
TUAPOKCHAA LHMHKA C pacTBOPaMM KHUCJIOT M IIEJIOYEH, IIPOBEICHUE OIIBITOB,
WIUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiu pa3aoKeHus, COCIUHEHUS ).

Mesicnpeomemmnie cea3u



Peanmnsanps MeXnpeIMETHBIX CBS3€W INPU W3YYEHMM XHMHMHM B 8 KJlacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIOJb30BaHUE KakK OOIIMX €eCTEeCTBEHHO-HAYUHBIX
NOHATHUM, TaK U MOHSITHUM, SBISIFOIIUXCS CUCTEMHBIMM ISl OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHSA: HAY4YHBIA (akT, THUIOTE3a, TEOPHUS,
3aKOH, aHajlu3, CHUHTe3, Kilaccu(ukalus, TMEepUOJUYHOCTb, HaONIIO/IEHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHNUE, U3MEPEHUE, MOJIENb, SIBJICHHE.

®usuka: Marepus, aToM, DJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIBI, PaAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUM 3apsll, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (U3NYECKUE BEITUUYMHBI, €IMHUIIBI
U3MEpEHUs1, KOCMOC, IUIaHEThI, 3BE3/1b1, CoHIIe.

buomnorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XMMHU4YecKasi peakus

Ilepnognueckuii 3axoH. [lepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX IMEPUONOB, Kalusd, KaIbUUA M HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOXKEHHEM DJJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHne BellecTBa: BHJBI XWMHYECKOW CBSA3M. THIIBI KPHUCTAIUIMYECKUX
pPEETOK, 3aBUCHUMOCTh CBOMCTB BEILECTBA OT THUIA KPUCTALIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKHUX
COCIMHEHUM, TCHETUYECKAs CBA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMAYeCKUX peakluid Mo pa3IuyHbIM MPU3HAKaM (IT0 YHCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETEHENW OKHCIIEHUS XUMHUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YUYacCTHIO KaTanus3aTopa). OK30- U SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE
YpaBHEHHS.

[lonsitue o ckopoctu xumuueckoi peakuuu. [lonsitue 00 OOpaTUMBIX U
HEOOpaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX U I'e€TepOTreHHBIX
peakuusx. Ilonstue o xaranuze. [lonsTne 0 xumudeckom paBHoBecuH. DaKkTOpHI,
BIIMSAIONIME HA CKOPOCTh XUMHYECKOW PEAKUUH M TIOJIOKEHHE XHUMHYECKOIO
PaBHOBECHS.

OKHCAUTENbHO-BOCCTAHOBUTENBHBIE ~ pPEaKlUU,  AJIGKTPOHHBIM  OayaHc
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHON pEaKLuH. CocraBnenue ypaBHEHUN



OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUU C  HCHOJIB30BAHUEM  METOJIA
AJICKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHUECKON TUCCOUUALMU. DIEKTPOIUTHI U HEJEKTPOIUTHL.
Katnonsl, annonel. MexaHu3M OUCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BUIAMHU
xumMuyecko cszu. Crenens aucconuanuu. CUIbHbBIE U CIa0bIe STIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHBbIE HOHHBIE ypaBHEHHs peakuuii. CBOWCTBa KHCIIOT,
OCHOBAaHMM W cojJeil B CBeTe MpEACTaBICHUN 00 3IEKTPOIUTHUECKOM
nucconnanuu. KauecTBeHHbIE peakuy Ha MOHBL. [IOoHATHE O THAPOIIN3E COTEH.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPUCTAINIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJVIOB UM HEMeTauioB (Tpadura M anamasa), CIOXKHBIX BEIIECTB
(x;mopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCICIOBAHUE DIICKTPOIPOBOTHOCTH
pacTBOpPOB BEWIECTB, MpOLEcca AUCCOLUALMUA KHCIOT, WIENOYEed M  COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MATEpUANIOB), TMPOBEJACHUE  OIbBITOB,
WUIIOCTPUPYIOLIMX ~ MPU3HAKK  MPOTEKaHUs  peakluii HMOHHOro  OOMeHa
(oOpazoBaHue ocagka, BBIJICICHHE Ta3a, O0O0pa30BaHHWE BOJbI), OIIBITOB,
WUIIOCTPUPYIOIIUX  NPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropenue, peakiuu paslioKeHUs, COCIUHEHHS ), paclo3HABaHUE HEOPTaHUYECKUX
BEIIECTB C I[OMOIIBKD KAYECTBEHHBIX pPEAKIMA HA HOHBL, PEUICHUE
JKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTaJyibl 1 MX coeIMHEHUS

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIe CTeneHu okucieHus. CTpoeHne W (PU3NUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XUMHUUYECKHE CBOWCTBA Ha IpUMEpe  XJopa
(B3aUMOJEHCTBUE C METaJlaMd, HEMETaUlaMHy, IeJlo4aMH). XJIOPOBOIOPO/I.
ConsiHast KuCIOTa, XMMUYECKHE CBOMCTBA, MOJy4YEHHE, NPUMEHEHHe. [lelicTBue
XJIOpa W XJIOPOBOJIOPOJA HA OpPraHM3M 4YeJIOBEKAa. BakHeniine XJIOpUIbl U KX
HaXO0X/ICHUE B IIPUPOJIE.

O6mas xapaktepuctuka 3meMeHToB VIA-rpynmbl. OcCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTeNeHW okucieHus. CtpoeHue U (U3MYECKHUE CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHBIE MOAU(DUKAIINN KUCIOPOIa
U cepbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBONOPO, CTpoeHHE, (HU3HUECKHE U
XuMH4Yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHast kuciora, (Quanueckue U XHUMHYECKHE CBOMCTBa (00IIME Kak
MPEACTABUTEISI Kjlacca KHUCIOT W crnenuduueckue). XUMHUUECKUE PEaKIINH,
JeXalyue B OCHOBE MPOMBIIUICHHOTO CHoco0a MOMy4YeHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KUcimoThl. Coau CEpHON KUCIOThI, KAUECTBEHHAS PEAKLINS Ha



cynbdaT-uoH. Haxoxaenue ceppl M €€ cCOeIWHEHHH B mpupoie. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOIIEH cpeabl COCNUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HeHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MpeA0TBPACHUS.

OO6mast xapakrepucTuka 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIC CTEMCHH OKUCICHUA. A30T, paclpocTpaHEHHE B MPHUPOJIE,
¢bu3nUeckre U XUMHIECKre cBoicTBa. KpyroBopot asora B npupojie. AMMHUaK, ero
¢du3nYecKre 1 XUMUYECKHUE CBOMCTBA, MoJydeHne U npumeHeHue. Coiau aMMOHUs,
X QU3NYECKUE U XUMUYCCKHE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THAasl KHCJIOTa, €€ TOJNy4YeHHE, (U3MYCCKUE W XUMHUYCCKUE
cBOiicTBa (0OIIME Kak TMpEeJACTaBUTENS Kilacca KHUCIOT U  crhenuduyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEPAJIbHBIX
yaoOpeHuii. XuMU4ecKoe 3arps3HeHne OKPYKaloIIe Cpebl COSAMHEHUSMH a30Ta
(KUCTIOTHBIE MOXAW, 3arps3HEHHE BO3AyXa, IMOYBHI W BOJoEMOB). Docdop,
ajutoTponHbie Moaudukanuu (ochopa, GuUMUECKHEe M XUMUYECKHE CBOMCTBA.
Oxcup docdopa (V) u pochopHas kuciora, puznueckue 1 XUMUUECKUE CBONUCTRA,
nosryyenue. Mcnonap3oBanue pocaToB B KaYECTBE MUHEPAIBbHBIX YIOOPEHUN.

OObmast xapakTepuctuka 31eMeHToB [VA-rpynmbl. OcoOeHHOCTH CTPOCHUs
aTOMOB,  XapaKTepHbIE  CTETEHH  OKUCICHUS.  YTJIEepoj,  aJUIOTPOITHbBIE
Moau(UKalMK, pacHpOCTpaHEHHEe B Mpupone, (U3MYECKUE U XUMHUYECKHE
cBoiicTtBa. Ancopouus. Kpyrosopot yriaepona B npupojae. Okcuabl yriepoja, ux
¢u3nYecKkne W XUMHUYECKHE CBOMCTBA, JEHCTBHE HAa JKUBBIE OPTaHU3MBI,
MOJIyYeHHE W TMPUMEHEHHE. DKOJOTUYECKHE IMPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a r1no0anbHOrO0 MOTEIJIEHUS KIMMATa, IMapHUKOBBIN
addext. YronpHas KuUCIoTa U €€ CoM, X PU3NYECKUEe U XMMUYECKHE CBONCTBA,
nmoyiydeHue W TnpuMeHeHwe. KadecTBeHHass peakmusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILIEHHOCTH U CEIhCKOM
XO3SIICTBE.

[TepBoHaYaTBbHBIE TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yraepoaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, YTAHOJ, TJIMLEPHH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKHA YIIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Tra3, HeDTb),
IPOJIYKTHl UX TMepepadoTKu (OCH3UH), UX POJIb B OBITY W MPOMBIIIICHHOCTH.
[TonsiTe 0 OMOTOTUYECKH BaXKHBIX BEIECTBAX: KMpax, OeiKax, yriieBoJax — U UxX
poii B OKM3HU YeEJIOBEKa. MaTepuaqbHOE €IMHCTBO OPTaHUYECKUX W
HEOPTaHWYECKUX COCIMHCHUU.

KpemHunii, ero ¢usnueckue U XUMHUYECKHE CBOWCTBA, IMOJYy4YeHUE U
npuMmenenue. CoenuHeHuss KpeMHusi B mpupoje. OOuue mnpeactaBieHus 00
okcunie kpemuust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIOJIb30BaHUE B
ObITy, B MIPOMBIIIUICHHOCTU. BakHeilline CTpOUTENbHbIE MaTepHalbl: KEPaMHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobiembr 6€30macHOro MCIOIb30BaAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEHEBHOM JKU3HHU.

XumuuecKkuit IKCnepumenm:

M3yuYeHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSHOW KHUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUI-MOHBI U HAOIIOJCHUE TPU3HAKOB
WX TIPOTEKAHMsI, ONBITHI, OTpaKaIHUe (PU3NYECKUEe W XUMHUYECKHE CBOMCTBA
TraJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHHE ¢ oOpa3laMu XJIOPUAOB (TaJOTE€HUJIOB), O3HAKOMIICHHE C
oOpaslamu  ceppl W e  CcoeauHEHUsMH (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOCHHE TIpoliecca OOyTIMBaHUs caxapa Mo JEUCTBHEM
KOHLICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3Yy4YEHHUE XUMHUYECKUX CBOWCTB
pa30aBI€HHON CepHOM KUCIIOTHI, MPOBEJICHUE KAYECTBEHHOM peakiuu Ha cyabdart-
WOH W HAOJIOJeHHWEe TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHWE C (U3HUYECKUMU
cBoiicTBaMu a3ora, (Gochopa M HX COCAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEpUAIOB), oOpasaMu a30THBIX U (POCPOpHBIX YIOOpEeHUH, MOTydYeHHE,
coOupaHue, pacro3HaBaHUE W M3yYCHUE CBONCTB aMMHaKa, MPOBEJACHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U (ochaT-uoH M M3ydEHUE MPU3HAKOB
UX MPOTEKAHHUs], B3aUMOIEICTBUE KOHIIEHTPUPOBAHHOW a30THOW KUCIIOTHI C MEJIBIO
(BO3MOXKHO UCITOJIb30BAHUE BUJIEOMATEPUAIIOB), U3y4YEHUE Mozenein
KPUCTATMYECKUX peIIETOK anMasza, Trpaduta, ¢yuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOHUCTBOM NPOTHBOTa3a, MoJydeHHe, coOMpaHue, paclo3HaBaHUE M U3yueHUE
CBOMCTB YIJIEKMCJIOTO Trasa, MPOBEICHUE KaueCTBEHHBIX pEaKIMil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYECHHE TPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenmme HeMETaIUIbl U UX COCTUHEHUS.

MeTaJuibl U KX COeIMHEHUS

OO6mras xapakTepuCTUKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepmomgmueckon cucrtemMe XuMUYecKux dieMeHTtoB JI. WM.
MenneneeBa u cTpoeHusi atomMoB. CTpoeHHE MeTauioB. MeTajuinueckasi CBs3b U
METAJUIMYECKasi ~ KpUCTAJUIMYECKas  pemIETKa.  DJIEKTPOXUMUYECKUH  pAl
HaIpspKeHUH MeTauioB. PU3NYecKne U XMMUYECKHE CBOWCTBa MeTaiioB. OOiue
CIOCOOBI TIONy4YeHHUs MeTawioB. [loHSATHE O KOPpPO3WM METAUIOB, OCHOBHBIE
crocoObl 3amuThl X OT Kopposud. CraBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH32a) U UX MPUMEHEHUE B ObITY U TPOMBIIIICHHOCTH.

[Ilemounsie MeTayuibl: ToyiokeHue B [lepronnueckoil cucTeMe XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoOeHHME UX aTOMOB, HAaXOXKJICHUE B IPUPOE.
duznyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U



TUAPOKCHABI HATpusd MW Kanusa. [IpuMeHeHne mIeNOYHbIX METAVIOB MW MX
COEIMHECHUM.

[I{emoyHO3€MENBbHBIE METAJUIBI MAarHWil W KaJblMH: TIOJIOKEHHE B
ITepuonnueckoin cucreMe xumudeckux siemeHToB [[. M. Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJEHUE B Npupoae. Pu3snueckne 1 XMMHYECKHE CBOMCTBA MarHus
U Kanpliua. Baxueimve coeauHEHUS Kaibliusg (OKCHJ, TUIPOKCH, COJIH).
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEeHUS!.

AuroMuHUN: TIosio)keHue B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHUE aToMa, HAxXOXKICHHE B mpupone. dusznueckue u
XUMHUYECKUE CBOMCTBA aTIOMUHUA. AMQOTEpPHBIE CBOWCTBA OKCHIA U THAPOKCUIA
ATFOMHUHUSL.

Kenezo: monoxenue B [lepuoguueckoit cucreme XMMHYECKUX 3JEMEHTOB [1.
N. MeHnneneeBa, CTpOe€HHE aroMma, HaxOXAeHuWe B npupoae. dusznueckue u
XUMHYECKHE CBOMCTBA Xkene3a. OKCUabl, THAPOKCUIBI U comu kenesa (II) u xxenesa
(IIT), mx cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oOpaslaMu METAUIOB W CIUIABOB, HX (PU3UYECKUMHU
CBOMCTBaMH, M3Yy4Y€HHE  PE3yJbTAaTOB  KOPPO3UH  METAIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB), OCOOEHHOCTEH B3aUMOJEUCTBHUS OKCHUJA
KaJIbIIUSl W HATpUs C BOJIOM (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCAa TOPECHUS XKeje3a B KUCIOPOJE
(BO3MOXXHO  HCIIOIB30BAaHHWE  BHUJICOMATEPUAIOB), TPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX pEaKUUil HA MOHBI: MAarHus, KajblWs, aJIOMUHUSA, LIUHKA, JKeJie3a
(IT1) u xxenesza (II1), meau (I1), HabnroAeHNE U OMUCAHUE MPOIECCOB OKpaIlIMBaHUS
IJJAaMCHH HWOHAMU HaTpus, Kalus W Kaiablus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHAA AITFOMUHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a1a4 Mo Teme «BaxkHeimme
METaJUIbl U UX COCTUHEHUSY.

XuMHs ¥ OKPYXKAKOIIASA cpea

BemecTtBa m Marepuanbl B TOBCEIHEBHOM JKHM3HM 4YEJIOBEKa. be3omacHoe
UCII0JIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuil B ObITy. [lepBasg momois mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKaroulehd cpeibl (MpeaeiabHasl I0MyCcTUMast
KOHIIeHTpalus Beuects, aanee — [1/IK). Ponp xumMuu B pemieHnn 3KOJIOrM4eCKUX
poOJieM.

Xumuueckuit IKCnepumenm:

n3ydeHue o0pasioB MaTepuanoB (CTEKJIO, CILIAaBBI METAUIOB, MOJMMEpPHBIE
MaTepUabl).

Mesrcnpeomemmuoie ceazu



Peanmnsanns MeXnpeIMETHBIX CBs3€W IpU W3YYEHMM XMMHMM B 9 Kitacce
OCYIIECTBIISICTCSI 4Yepe3 HCIHOJIb30BaHUME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
NOHATHUM, TaK U MOHSITHUM, SBISIFOIIUXCS CUCTEMHBIMM ISl OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAY4YHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEeOpus, aHajdu3, CHHTE3, KIacCupUKaluus, NEepUOJAUYHOCTh, HAOIIOJCHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJEIb, SBJICHHUE, ITAPHUKOBBIN
3 dekT, TEXHOIOTHUS, MaTEPHUAIIBI.

®dusnka: Marepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TONBl, PAJUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUAN 3apsi, IPOBOJHUKH,
HOJYNPOBOJHUKHY, AUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSTHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMYECKAs
peméTKa, CIUIaBbl, (PU3NYECKHE BEJIIMYUHBI, €IUHULBI W3MEPEHHS, KOCMHYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3B€3/1b1, CoNHIIE.

buonorus: ¢orocunTes, npixanue, Oumocdepa, dKOCUCTEMA, MUHEPAIBHBIE
yAOOPEHUS, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIAEMbIE, TOIUINBO, BOJAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM9HOCTHBIE PpE3yJbTaThl OCBOCHHS MPOTPAaMMBbI OCHOBHOTO  OOIIETO
o0pa30oBaHUs JOCTUTalOTCsl B X0Jie OOY4YEHHS XMMUU B €IAMHCTBE Y4YEOHOW U
BOCITUTATEIIBHON JCSITCIIBHOCTH B COOTBETCTBUU C TPATUITMOHHBIMU POCCUHCKUMU
COIMOKYJBTYPHBIMH W JAYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMH, TPUHSATHIMH B
oOIIecTBE MpaBWJaMd W HOPMaMH TIOBEJEHUS ¥ CIOCOOCTBYIOT MpoIieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COLMAIIA3AIMN 00yYarOIIHXCA.

JIMYHOCTHBIC ~ pe3yJbTaThl  OTPakalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATBhCSI CHCTEMOW TIO3WTHUBHBIX IICHHOCTHBIX OpPHCHTAIMA U
pacIIpEeHNEe OMBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YaCTH:

1) naTpMOTHYECKOTr0 BOCIUTAHUA:

IICHHOCTHOT'O OTHOIIEHUS K OTCYECTBCHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAay4YHOMY HACJICIWI0, TTOHMMAaHHWS 3HAYCHUS XWMHYECKOW HAayKH B KU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW WHGOpMAIHEH O
NEPEIOBbIX JOCTIKEHUSX U OTKPBITHUSX MHUPOBOM M OTCUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPa M OOIIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUSA

MPEACTABIICHUS] O COIMAIBHBIX HOPMax MW TMPaBUIAX MEXIMIHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOHMCCIIEeNOBATENbCKOM,  TBOPYECKOM M JAPYTHX  BHJAX
JESATEIBPHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEIHHOCTH TPHU
BBITIOJIHCHUH YYEOHBIX, TIO3HABATEIbHBIX 3a/1ad, BBINOJHCHUH XWMHUYECKHUX
AKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
M B3aWMOIIOMOIIM B TIPOIECCE JTOW YYEeOHOW JeATEIBHOCTH, TOTOBHOCTH
OIICHWBATh CBOE TIOBEJCHUE W TIOCTYNKH CBOWUX TOBAPUIIEH C TIO3HIINH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBHI MOCTYIIKOB;

3) IEeHHOCTH HAYYHOT'0 MO3HAHMS:

MHUPOBO33PCHYECKUE TIPEJICTABICHUS O BEIISCTBE M XMMHUYECKOW pPEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTABIISIOIIHC
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUsI MPUPOJBI, B3aUMOCBSI3AX YeEJIOBEKa C
IPUPOAHON CPEIOH, O POJIM XUMHUU B TTIO3HAHWUU 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATEJILHBIE MOTHBBI, HAIPABJICHHBIC HAa MOJYyYEHHWE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOIUMBIE /I OOBSICHEHHS HAOIIOMaeMbIX TPOIECCOB U SIBICHUH,
MO03HABATEIbHON, WH(MOPMAIMOHHOW M YHUTATENIbCKOM KyJIbTYPhl, B TOM YHUCIE
HABBIKOB CaMOCTOSTEIBLHON paboThl C YYEOHBIMH TEKCTaMHU, CIPaBOYHOM



JUTEPATYPOH, JOCTYMHBIMA TEXHHUUYECKHUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEeC K OOYYEHHIO M TO3HAHWIO, JIOOO3HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHUIO, TMPOEKTHOM W  HCCIIEIOBATEIbCKOMN
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOyYCHHS B
JIaJIbHEUIIIEM;

4) popMUpPOBAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH JKW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE MOCIEICTBUU U
HEIMPUSTUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aaKOrojs, HAPKOTUKOB, KypEeHHUS ),
HEOOXOJIUMOCTH COONIIOJIEHUS TMpaBui 0€30MacHOCTH TIpu  OOpalleHuu ¢
XUMHUYECKUMU BEIIECTBAMH B OBITY U PEaIbHOMN KU3HMU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEeHUIO MTPOoQEeCcCuil U Tpyia pa3InyHOTO PoJia,
YBaOXEHHE K TPyAy M pe3yibTaTaM TPYAOBOM AEATEIBHOCTH, B TOM YHUCIE Ha
OCHOBE TIPUMEHEHHSI TPEAMETHBIX 3HAHWM MO XHWMHH, OCO3HAHHBIA BHIOOD
WHJIMBUAYAJIbHOW TPACKTOPUHU MPOJIOHKEHUSI 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHelmHon npodecCuoHaNbHON AESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATLCS B TPOQPECCHOHATILHON Cpejie;

6) 3K0JI0rM4eCKOro BOCIMTAHMS

HKOJIOTHYECKH 1€JIECO00pa3HOEe OTHOIICHHE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CyIEeCTBOBaHUs, IOHUMAHUE LEHHOCTU 3I0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3HYeCKOMY M TICHXHYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIOICHUS
mpaBuil 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUAX,
YTPOXKAIOIINX 310POBBIO U )KU3HHU JIIOACH;

CIIOCOOHOCTH MPUMEHSTh 3HAHMUSI, TOJydaeMble MPU U3YUYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKalOLEed IPUPOJIHON CPENOU, MJIsl ITOBBIICHNUS
YPOBHSI  OKOJIOTUYECKOW  KyJbTYpPhl, OCO3HAHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIeM M MyTed HMX PEelIeHUs MOCPEICTBOM METOJ0B XHUMHUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIILHOM,
KOMMYHHKATUBHOW U COMAJIBHOMN MTPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAYUMBIE JJIS
dbopMupoBaHUS MHUPOBO33PEHHUS OOIEHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN U3 ATUX MPeaMETOB (HOPMHUPOBATH MPEACTABICHUE O IEIOCTHON



HAayYHOW KapTHUHE MHpA, U YHUBEpCAJIbHbIC YUeOHbIE NEeWCTBUs (ITI03HABATEIILHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaloT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHMIO M OCYILIECTBICHUIO Y4EOHOU
NESATEeTLHOCTHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aeicTBu:

YMEHUSI HCTOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TMPU OCBOEHUU
3HAHUMN: PACKPBHIBATh CMBICT XUMHUYECKUX TMOHSATUN (BBIACIATh WX XapaKTEPHbIC
MPU3HAKKU, YCTAaHABIIMBATh B3aUMOCBSI3b C JAPYTUMHU MOHSATUSIMHU), HCIOJb30BAThH
MIOHATHUS 1711 OOBSICHEHUS OTJIEIBHBIX (PAKTOB M SBJICHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH JUIsl KJIacCU(PUKAIUKU XUMHUYECKUX BEIIECTB M XHMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CIEICTBEHHBIE CBSI3U MEXIYy OOBEKTaMHU H3Yy4YEHUS,
CTPOUTH JIOTUYECKUE PACCYX IEHUS (MHAYKTUBHbBIC, IENYKTUBHbBIC, 110 aHAJIOTHUN),
JienaTh BEIBOJBI U 3aKIIFOYEHUS;

yMEHUE TPUMEHATh B TIpollecce TMO3HAHUSA TOHATHS (NMpPEAMETHBIE U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJICNIU, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MO/JICIbHbBIE TIPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJEMEHTAa), XUMUYecKas ¢opMyla W YypaBHEHHE
XUMHUYECKON peakIuu — MpHU PEelIeHUH Y4eOHO-MT03HABATENbHBIX 3aa4, ¢ y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISBIATL M XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XUMHYCCKUX PEAKITUH,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICACTBEHHBIC CBS3U U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSIX.

Bba3oBble ucciaenoBare/ibCKue 1eiiCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI T10
IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMbIX CYKICHUM;

MPUOOPETEHUE OMbITa [0 IUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEIACHUIO
VYCHHYECKMX OKCIIEPUMEHTOB, YMEHHE HAOMI0MaTh 3a XOJOM IIpoIliecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €0 Pe3yybTar, (GOpMyIHUpOBaTH 0000IIEHUS U
BBIBOJIBI 1O pe3yJIbTaTaM MPOBEIEHHOIO OIbITA, UCCIAEIOBAHUS, COCTABISATh OTUET
0 MpOoJIeNIaHHOM padoTe.

Pabora ¢ nndopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH U HWHTEPIPETUPOBATH HHGOPMAIIUIO
pa3IUYHBIX BUJOB U (OPM MPEACTABICHUS, MOJIYYAEMYI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTHUECKH OIEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE TPUMEHATH Pa3IUYHbIE METOJBl U 3alpOCHl MPU MOUCKE M OTOOpE
uH(OpPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIWMBIX JJI BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7]a4 ONPEIEIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
o0lacTd  WCHOJB30BaHUS  HHPOPMAIIMOHHO-KOMMYHHKATUBHBIX — TEXHOJIOTHUH,
OBJIAJICHNE KYJIbTYpOH aKTUBHOTO MCTIOJIB30BAHUS PA3TMYHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOATEIHLHO BHIOUPATh ONTUMANTBHYIO (opMy TpeAcTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh pelllaeMble 3a7aud  HECJIOXKHBIMU CXeMaMH, JuarpaMmmamu,
Ipyrumu popMamu rpaduKu U UX KOMOMHAIUSMU;

YMEHUE UCIOJIb30BaTh MW AHAJIM3UPOBaTh B IIpoliecce YYEOHOU U
MCCJIEIOBATENLCKON JEATEIHPHOCTH MH(POPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTa Ha COCTOSHHE OKPYKAIOIIEH NpUpOIHON
Cpelibl.

KoMmyHuKaTHBHBIE YHHBepPCcaJbHbIe YueOHbIe 1elCTBUA:

YMEHHMs 3ajJlaBaTh BOIPOCHI (B Xoje nauaimora W (WIM) IUCKYCCHH) IIO
CyliectBy  oOcyxkmaeMoill  TeMbl, (OPMYJIHpPOBATH CBOU  MPEAJIOKCHUS
OTHOCHUTEIFHO BBITIONTHEHUS MPEJI0KCHHOH 3a1a4u;

YMEHUS  TPENCTaBIsATh  TOJYYCHHBIC  PE3yJbTaThl  [MO3HABATEIHHOU
JESTENBbHOCTY B YCTHBIX W TMHCHBbMEHHBIX TEKCTax; JejaTh MPE3CHTAINIO
PE3yIbTATOB BBHIMOJHEHUS XMMHYECKOTO JKCIIEpUMEHTa (J1JaOOpaTOPHOIO OIbITa,
71a60paTOpHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

yMEeHHsI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATENILHOM W MCCJIEIOBATEIbCKOM  JCATENBHOCTH  MPU  PEIICHUU
BO3HUKAIOUIMX Mpo0JieM Ha OCHOBE yuéTa OOLIMX MHTEPECOB M COIIACOBAHMS
no3uIil (00cykaeHus, oOMEeH MHEHHSIMH, «MO3TOBBIE IITYpPMBbD», KOOPAMHALIUS
COBMECTHBIX JCWCTBUN, OIpenejeHHe KpPUTEpUEeB IO OIEHKE KaudecTBa
BBITIOJIHEHHOW PabOThI U IPYTHE).

PerynasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE 1eiCTBHA:

YMEHUE CaMOCTOSITEJIbHO OMNPENEIATh LEIH JACSITeNIbHOCTH, IUIaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIMPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BHIOMPATh Hanbosee d(HPeKTUBHBIE CITOCOOBI pelieHUsl y4eOHbIX U
MO3HABATEIbHBIX 3a/1a4, CaMOCTOSITEIbHO COCTABJISITh WJIM KOPPEKTUPOBATh
MPEUIOKEHHBIM  aJITOPUTM JEHUCTBUM NPU BBINOJHEHUU 3aJaHUN C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 H3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHSIX,
OLIEHMBAaTh COOTBETCTBHE IIOJIYYEHHOTO pe3yJibTaTa 3asBJICHHOW LIE€TH, YMEHUE
UCII0JIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, MIPE/JlaraeMbl€ B YCJIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATDI

B cocraBe mpeaMeTHBIX pPE3yJIbTATOB IO OCBOCHHIO 005S3aTEIHHOTO
collep>KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaqbHOi pabodeil mporpaMMoH,
BBIJICISIIOT: OCBOCHHBIE OOYYAlOIMMHUCA HAy4YHBIE 3HAHUS, YMEHUS U CIOCOOBI



neicTBui, crenuduueckue U  TPEAMETHOW oOmacth  «XUMHS», BHUIBI
JESTENBbHOCTA MO  TOJYYEHUI0O HOBOTO 3HAHUA, €ro HWHTEpIpeTaIuy,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIlUsIX.

K xonIy oOydenus B 8 kjiacce nmpeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JIOJIKHBI OTPAXKATh CHOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

e PaCKpBIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX IOHSATHUN: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOHAS M HEOTHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJICKYJIIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCJIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULIATEIHLHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYCCKas PEaKIus, KiIacCU(UKAIUSA PEaKIui: peaKIuH
COCIMHCHUS, PEAKIMH Pa3JOKCHUS, PEAKIUH 3aMEIICHUS, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHE PEAKIINH, TEII0BON A((EKT peakinm,
AIpO aToMa, HJIEKTPOHHBIN CIOM aroma, aroMHas OpOUTalb, PaaAUyC
aToMa, XMMHUYECKasi CBs3b, MOJSIPHAS W HETOJSpHAs KOBAJICHTHAS CBS3b,
WOHHAs CBS3b, MOH, KATHOH, aHWOH, PACTBOP, MAccoBas JOJIS BEIIECTBA
(TporeHTHAsI KOHILIEHTpAIsi) B PacCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMMHUYECKMX TIOHATHH U
MPUMEHSTH 3TH TIOHSTHSI TIPU ONTUCAHUH BEIIECTB U UX MPEBPaICHUH;

e HCIONBH30BATh XHWMHUYECKYIH) CHUMBOJHMKY JUIsl COCTaBJCHHS (HOpMyT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

e ONpENEeNsATh BAaJCHTHOCTh aTOMOB RJIIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTCTICHb  OKHUCJIEHUS  DJJEMEHTOB B  OWHApHBIX  COCAUMHCHUSX,
MPUHAIICKHOCTh BEIIECCTB K OMPENEIEHHOMY KIIacCy COCIUHCHHH TI10
dbopmynam, BHUJ XUMHUYECKOM CBsI3M (KOBaJIGHTHAas W HMOHHAas) B
HEOPTraHUYECKUX COCTMHEHUSX;

e packpeBaTh cmbica Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHWE TEPUOJANYECKON 3aBHUCHUMOCTUA CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT WX TojiokeHHs B Ilepuoamueckoii cucteme,
3aKOHOB COXPAaHEHHUS MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJIIPHOTO YUEHUs, 3aKOHa ABOTAJIpO;

e ONHUCHIBATH W XapakTepuzoBaTh TabMMuHyr0 ¢opmy Ilepuomnyeckoit
CUCTEMBl XMMUYECKHX OJJIEMEHTOB: pa3iMyaTh TMOHATUS  «TJIABHAs
noarpynmna (A-rpynmna)» u «nobdouynas noarpynna (b-rpynma)y, maneie u
OOJBIIIE TIEPHOJIBI, COOTHOCHTH OOO3HAUYEHHWsS, KOTOPHICE HMMEIOTCS B
tabmmme «llepuoamdeckass cucremMa xumuueckwx siaementoB . .
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sfapa, 00IIee YUCIO 3JIEKTPOHOB
U pacrpeAesieHUe UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B pEaKIUU
BEIIECTB, 110 TETJIOBOMY 3PPEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas ONMCAHUE MPUMEPAMH MOJIEKYJIISIPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINM;

MIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAICHUN B
Pa3JINYHBIX YCIIOBHSIX;

BBIYKCIIATh OTHOCHUTENIBHYIO MOJEKYJSIPHYIO ©  MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO »JJIeMeHTa 1o (dopMmylie
COEJIMHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEAKIUU;

MIPUMEHSThL OCHOBHBIC OINEPAIMU MBICIUTEIBHON NEATeIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, O0OOIICHHE, CHCTeMATH3aIlnio, KIACCHU(PUKAINIO,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — I U3Yy4YEHUS CBOIICTB
BEIIECTB W XHMHYECKHX PpEAKUUN, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAaHUA — HAONIOJICHHE, U3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peasibHBI U MBICIICHHBIN);

clenoBaTh ~ IpaBWJaM  [OJb30BaHUA  XMMHYECKOM  TOCYyIOW U
nabopaTopHbIM  000pY/IOBaHHWEM, a TakXKe TMpaBwiaM oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TOJYYECHUIO W COOUPAHHIO
ra3oo0pa3HbIX BeENIeCTB (BOAOpOAa H KHUCJIOPOJA), MPUTOTOBIICHUIO
PacTBOPOB C OINPEAECIEHHON MAacCOBOW JIOJIEM PACTBOPEHHOIO BENIECTBA,
IJJAaHUPOBAaTh U MPOBOJUTH  XMUMHUYECKHE  OKCIEPUMEHTHI IO
pacno3HaBaHHUIO PACTBOPOB LIEJIOYEH U KUCIOT C MOMOIIbI HHIUKATOPOB
(;makmyc, penondTanenH, METHIOPAHK U JPYTHE).

K xoniy oOydenus B 9 kj1acce npeIMETHbBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHUM:

PacCKpbIBaTh CMBICH OCHOBHBIX XUMHYECKUX TIOHATHUH: XWMHYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XUMUYECKasl peaKkusi, XUMUYECKas CBA3b, TEIJIOBOU 3P(DeKT
peakiuu, MOJb, MOJSIpHBI ~ O00BEM,  pacTBOp,  OJICKTPOJHMTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAsT IUCCOLMALMSA, PEAKLUHUH HOHHOIO
oOMeHa, KaTaau3aTop, XHUMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEAKIMH, OKHUCIUTEIHBHO-BOCCTAHOBUTEIIBHBIC PEAKITUH,
OKWCIIUTENb,  BOCCTAHOBUTEIb,  OKHUCIEHHE W  BOCCTAaHOBJICHUE,
aloTponusi, aM(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAas, MOHHAs,
MeTaJlIM4YecKas), KpUCTAJNIMYecKass pemérka, KOppo3us METaslIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluH, TMpeaeabHO JOMyCThUMas
koHuentpamusa [[/IK BemecTsa;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
MIPUMEHSIThH ATU TOHSATHS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHUI;
HCIIOJIP30BATh XUMUYECKYI0O CHUMBOJIMKY JUISI COCTaBJICHHS (HOPMYJT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BaJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCOMHEHUSAX PAa3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEHIECTB K
ONpEeNeNEHHOMY KJacCy COEIMHEHHHA 1o (opMmyiaM, BHA XHUMHYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAsA, MeETaJUIMUecKas) B HEOPTraHMYECKUX
COCJIMHEHUSX, 3apsijl MOHA MO XUMUYECKON (QopMylie, XapakTep cpeasl B
BOJIHBIX PACTBOPaX HEOPTraHWYECKUX COCAMHEHUMU, TUI KPUCTATTUYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbIci Ilepuonnueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIMCHIBATH W XapaKTepU30BaTh
TabnuuyHyto (popmy Ileprogudeckoi CUCTEMbl XUMHYECKUX DJIEMEHTOB:
pa3nuyaTh TOHATHS «TJaBHas mnoArpynma (A-rpynma)» U «moOouyHas
noarpynmna (b-rpymnma)», wmanbie W OOJbIIME MEPUOABl, COOTHOCUTH
0003HauYeHUsl, KOTOpbIE MMEIOTCA B MNEPUOJUYECKON Tabmuue, C
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsl spa, oOOIIee 4YUCIO HJIEKTPOHOB H
pacmpeneleHue WX 10 DJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIUe
3aKOHOMEPHOCTH B W3MEHEHUHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npejenax MajlblX MEPUOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY M COCTAaBY YYAaCTBYIOIIMX B PEAKIHU
BEILIECTB, MO TEIIOBOMY 3G (DEKTy, MO0 W3MEHEHHUIO CTEMEeHEW OKHUCIICHUs
XUMUYECKUX IJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOMIME U CrenuPUuecKkue XUMHYECKUE
CBOMCTBAa TPOCTBIX M CIOXHBIX BEIIECTB, MOJATBEPKIasi OMNHUCAHUE
MpuUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUM;

COCTaBJSAITb YPABHEHUS BJEKTPOIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, MTOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIMI HOHHOTO



oOMeHa, ypaBHEHUS pEaKIWid, TMOATBEPKIAIOIMNUX CYyIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIH
MOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCca dTUX PEaKIIHi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAlICHUN B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJCKYJSIPHYIO W MOJBSIPHYIO  MacChl
BCII[ECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIEMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHCHUIO XUMUYECKON PEaKIIHH;

cOOII01aTh [paBuia MOJIb30BaHUS XUMHUYECKOU IOCY 10U U
nabopaTOpHBIM  O0OpYJOBaHWEM, a TaKXKe TMpaBWia OOpameHus ¢
BEI[ECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMH 10 BBITIOJHEHUIO
7a00paTOPHBIX XWUMHYECKHUX OIBITOB IO TMOJYYCHHUIO U COOWMPAHHIO
ra3z000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIHMH, TOATBEPKIAIONINE  KAa4eCTBEHHBI  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUA-, OPOMHU/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuiumkar-, Ccyiabdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS W HWOHBI M3yYEHHBIX METaJUIOB, MPHUCYTCTBYIONINE B
BOJHBIX PACTBOpPAX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTEPAIlMU MBICIUTEIBHON NIEATEIbHOCTH — aHAIU3
U CHHTE3, CcpaBHEHHE, O0O0O0OIeHNe, CHUCTEeMAaTU3AlNI0, BBISBICHHE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS WM3Y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHBIE METOIbl TO3HAHUS —
HaOJIOZICHUE, M3MEpPEHHe, MOJECIMPOBAHUE, SKCIEPUMEHT (peajbHbI U
MBICJICHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB
Ne HauMeHnoBaHue pa3iesioB u DJIeKTpOHHBIe (HU(POBHIe)
KoHnTpoJabHbIe IIpakTH4eckune
n/n TeM NMPOrpaMMblI Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoTsbI
Pa3nea 1. IleppoHavyaibHble XUMUYECKHE OHSATHS
XuMusi — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 ) bubnuotexa [JOK
' IIPAKTUYECKOU EATEIIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJioBeKa
12 BemectBa u xuMuueckue 15 1 bu6anoreka [JOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pasznea 2. BaxkHeiilme npeacTaBuTe v

HEOPraHU4€CKHUX BE€HIECCTB

21 Bosnyx. Kucnopona. [lonstue 6 bub6muoreka [IOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
)7 Bonopon.Ilonsarue o kuciorax g 1 bub6muoreka [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK

' OCHOBAaHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCCHI 1 | | bubnuorexa [JOK

’ HEOPTaHUYECKUX COCTUHECHUHN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoaunyeckas cucrema xumudecknx 3j1emeHToB /I. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuueckasi cBsizb. OKHCJINTENbLHO-BOCCTAHOBHUTEIbHbIE P€aKIuu




[Iepuonnueckuii 3aKOH 1

11 [lepuoauueckas cucrema 7 bu6muoteka [IOK
XAMUYECKUX 35ieMeHToB J[. U. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHne atoMa

- )O(I/IMI/I‘IGCKaSI CBSI3b. Bu6morexa LOK

' KHCTHTETRHO 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIHHBIC PEAKIIHH
Hroro o pasaeny 13 iud o THIETS
PeszepBHOe Bpemst 3 Bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

KosaunuyectBo yacos DJICKTPOHHBIE
HaunMeHoBaHue pa3/iesioB U TeM uugposbie
Ne i/ P KoHTpoJbHbI IIpakTH4eckue (pp )
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI
pecypcsl
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKIuu
[ToBTOpenue u yrinyOieHue 3HaHUH bubmorera [IOK
1.1 P ad 5 | https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3fIesioB Kypca 8 Kiacca p
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX bubmmotera [JOK
1.2 . p 4 https://m.edsoo.ru/7f41a63
peaxkuuit 6
DIEKTPOIIUTUYECKAS AUCCOLIMALINS bubmorera [JOK
1.3 P ] 8 1 1 https://m.edsoo.ru/7f41a63
XUMHUYECKUE PEAKIIMU B PaCTBOpPaAX 6
Hroro no paznemy 17
Pasznen 2. HemeTaJJIBI M HX COeTHHEHUS
bu6mmoreka [JOK
OO61mas xapakTepuCcTUKa XUMUYECKIX
2.1 4 1 https://m.edsoo.ru/7f41a63
aneMmeHToB VIIA-rpynmnsl. ["anorenst 6
OO6m1as XxapakTepuCTUKa XUMHUECKHUX bubnnorexa [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COCIUHEHHUS 6
OO01m1ast XxapaKTepUCTHKA XUMHYECKHX bubnnorexa [JOK
23 sneMeHTOB VA-rpynmnsl. A3oT, pochop u ux 7 1 https://m.edsoo.ru/7f41a63
COCIUHEHHUS 6




O6u1a$1 XapPAKTCPUCTUKA XUMHUYCCKUX

bu6mmoreka [IOK

2.4 sneMeHToB [VA-rpynnsl. Yriaepoa u 8 https://m.edsoo.ru/7f41a63
KPEMHHU U UX COETMHEHUS 6
Hroro no paznemy 25
Pa3znen 3. MeTajliibl 4 UX COeAMHEHHS
bu6mmoreka [{OK
3.1 OO1me cBOICTBA METAJIIOB 4 https://m.edsoo.ru/7f41a63
6
bubmuoreka [{OK
3.2 Bakneimme MeTalIbl 1 UX COSTUHEHHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 20
Paznen 4. Xumus 1 oKpykammas cpeaa
bu6mmoreka [IOK
4.1 BemecTBa 1 MmaTepuanbl B )KHU3HU YEIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 3
bu6mmoreka [JOK
PeszepBHoOe Bpemst 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos DJIEKTPOHHBIE
Hdara
Ne uugposbie
Tema ypoka Konrtposbnbie | IIpakTuyeckue | H3Y'UeHH
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI b
pecypchl

) [Ipenmer xumuu. Poiap XxuMuu B KU3HU | but6mmoreka [{OK
yeJoBeKka. Tejra U BelecTBa https://m.edsoo.ru/ff0d210c

2 [TonsiTHE O METOAAX MO3HAHUS B XUMHH 1 bubmorera [JOK

A https://m.edsoo.ru/ff0d227e
[TpakTrueckast pabora Ne 1 «IIpaBuia

3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnuotexa [JOK
oOpareHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM»

4 YucTele BemecTBa 1 cMecH. CIiocoObI 1 bubmuoreka [JOK
paszeieHus: cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [JOK

8 . PrvEp https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COIM)»
bu6mmoreka [JOK
6 A 1
TOMBLH MOJICKY IR https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHe PJIEMEHTHI. 3HAKU 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTblie U COXKHBIE BEIIECTBA 1 bubmmorexa [JOK

p B https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50




3aKo0H MOCTOSIHCTBA COCTaBa BCIICCTB.

bu6mmoreka [JOK
10 X .B
mveckas popmyna. Barenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHMUYECKHUX JIEMEHTOB
1 OTHOCuUTENbHAs aTOMHAs Macca. bubnuotexa [JOK
OtHOcHTeNbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBasi 107151 XUMHYECKOTO bu6mmoreka [{OK
3JIEMEHTAa B COCAUHECHUU https://m.edsoo.ru/ff0d350c
13 Konuuectro BemiecTra. MoJib. bubmuoreka [JOK
MonsipHasa macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKNE SIBIICHUS. bubmuoreka [JOK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBus NPOTEKaHUS bubnnorexa [HJOK
XUMHUYECKUX pPeaKinil https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuorexa [JOK
XUMHUYECKHE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienus: kKoaudecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSIM XUMHUYECKUX bubmorexa HHOK
B . yp https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanus XuMuueckux peakiui
18 (coe I/IH(EHI/ISI A3JI0KCHUS ’ bubmmorexa [JOK
A P : https://m.edsoo.ru/ff0d3f34
3aMeIleHusI, 0OMEHA)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeAucT. O6o0IeHne u bubmmorexa [JOK
T AHCT. Hvl https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3aIus 3HaHUI
20 Konrponsnas padora Nel mo reme bubnnorexa [HOK
«BemecTBa 1 XUMUYECKHUE PEAKLIMN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cMech razos. CoctaB bu6mmoreka [JOK




Bo3nyxa. Kucinopon — snemMeHT u
npoctoe BemiecTBo. O30H

https://m.edsoo.ru/ff0d448e

dusnyeckie 1 XUMHUYECKUE CBOMCTBA

22 KHCIIOpoJ1a (peaKITui OKUCIICHUS bubmmoreia LIOK
pOAd {peaKt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstre 06 okcumgax
CriocoObl MoTy4eHUsT KUCIIOPOa B
23 71ab0paToOpur U MPOMBILIUIEHHOCTH Bu6mmorexa LIOK
paTop p ’ https://m.edsoo.ru/ff0d497a
IIpumeneHne kucnopoaa
TennoBoii 3¢ ekt XuMuIeckoit
24 peaxkiuu, MOHSATUE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
HIOTEPMUUYECKHUX PEAKIIUIX
TomuBo (HedTh, yroiab U METaH).
25 3ar H3H€I§Heq};03 yxa CHOCOOBI )ero Bubmorexa LIOK
p YRS, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPAIECHUS
[TpakTuueckas padora Ne 3 o Teme
26 «[Tonmyuyenue u coOupanue KHCIOpoaa bubmorexa LIOK
y N p poaa, https://m.edsoo.ru/ff0d4ae2
M3YYEHUE €ro CBOMCTBY»
27 Bonopon — sieMeHT u rpocroe bubnnorexa [HOK
BeniecTBo. Haxoxnenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
73 dOU3NUeCKUEe 1 XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopoja. [Ipumenenne Boopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [{OK
2 IT
? OFFTHE O KHETOTAxX 1 cobix https://m.edsoo.ru/ff0d50d2
30 Crioco0bl MmoTy4eHus: BOAOPOa B bubmmoreka [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 [TpaxTrueckast pabora Ne 4 o Teme bubnnorexa [JOK

«Ilonyyenue u cobupanue BOAOPOJa,

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




H3yquHeeFOCBOﬁCTB»

MoutsipHbIii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncinenus o0b€Ma, KOIUJecTBa
33 BEIIECTBA ra3a IO €ro N3BECTHOM bubmorexa HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brruucnenuss 00bEMOB ra3oB 10
34 ABHEHMIO PEaKIIMd Ha OCHOBE 3aKOHa bubmmorexa [JOK
yp . peaxtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHUI Ta30B
DU3NYECKUE U XUMUUYECKHE CBOMCTBA bubmuoreka [JOK
35
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 06 bubnnorexa [HJOK
HHIAUKATOPAX https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacblieHHbIE
37 Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas bubmorexa HHOK
B p ppL https://m.edsoo.ru/ff0d5b40
JIOJIsl BEILIECTBA B pacTBOPE
[TpaxTrueckast pabora Ne 5 o Teme
13 «IIpurortoBiieHre pacTBOPOB C bubnmoreka [JOK
onpeAesEHHON MacCOBOM A0Jen https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOTO BEILIECTBA»
19 Kontponbhas pabota Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiacCu(pUKaIus, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonyuyeHnue u XUMHUYECKUE CBOMCTBA
bubmuoreka [JOK
41 KHUCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX

OKCHI0B

https://m.edsoo.ru/ff0d664e




47 OcHoBaHMsI: COCTaB, KIaccuuKarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyuenue u XMUMUYECKUE CBOMCTBA bubnnorexa [HJOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiraccudukanms, bubmuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITosydyeHne u XUMHUYECKUE CBOWCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegnue): HOMEHKJIATypa,
46 CHOCOéLIf oI ‘l)eHI/IH XI/IMI/I‘{ZEKI/IG bubmotera [TOK
. y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Tpaktuueckas padora Ne 6. Perenue
47 AKCIIEPUMEHTAIIBHBIX 3a7a4 M0 TEME bubnnorexa [JOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN)
43 I'eneTnueckas cBsI3b MEXKIy KJ1accamu bubmuotexa [JOK
HEOPraHUYECKUX COCIUHEHNN https://m.edsoo.ru/00ad9as50
bu6mmoreka [JOK
49 O06o0meHre 1 cucTeMaTru3amus 3HaHUHA
. H https://m.edso0.ru/00ad9cb?2
KoHnTtponbhas padota Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9¢1a
COeIMHEHUI
[TepBbie MOMBITKH KiIacCUPUKAITTN
51 XUMHYECKHX 3JIeMeHTOB. [loHsTHE O bubmorera [JOK
' https://m.edsoo.ru/00ad9ffa
rpyInmnax CXOJHbIX 3JIEMEHTOB
[Tepuoanyeckuii 3aK0H U
bub6mmoreka [IOK
52 [Tepuoanueckas cucTeMa XUMHYECKUAX

anemenToB /1. . MenaeneeBa

https://m.edsoo.ru/00ada52c




bu6mmoreka [JOK

53 Ilepuoapl, rpynnbl, IOATPYIIIbI
PHOMEL, TPY » oDy https://m.edsoo.ru/00ada52¢c
54 Ctpoenne atomoB. COoCcTaB aTOMHBIX bubnnorexa [HOK
anep. M3oromnsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UeK
55 aToMOB 3jieMeHTOB Ilepruoanueckoi bubmiorexa LHOK
proa https://m.edsoo.ru/00adabbe
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 IOJIOKEHUIO B bubnuotexa [JOK
[Tepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa AJist
57 pa3BUTHA HayKu W npaktuku. /1. 1. bubnnorexa [JOK
MenneneeB — y4€HbIHN, IEAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DIIEKTPOOTPULIATETLHOCTH ATOMOB bubnmoreka [JOK
58
XUMHUYCCKHUX 3JICMCHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [{OK
59 Honna €CKas CBS3
HFAT XHMIHCCKAT CBASH https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHas XuMUYeCcKas bubnmnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenosipHasi XuMu4ecKas bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CreneHb OKHUCIICHHS
https://m.edsoo.ru/00adae28
63 OKHCIUTENTbHO-BOCCTAaHOBUTEIIHHBIC bubmuoreka [JOK
peakunu https://m.eds00.ru/00adb076
64 OxucnuTeIn ¥ BOCCTAHOBUTEIN bu6mmoreka [JOK




https://m.edsoo.ru/00adb076

65 Kontponbhas pabota Ne4 o Teme | bubnnorexa [JOK
«Ctpoenue aroma. XUMHUUYECKAs CBA3bY https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011eHne u | bubnmoreka [JOK
CUCTEMAaTU3allis 3HaHuH https://m.edsoo.ru/00adb33¢
67 PesepHbIif ypok. O60011eHIE 1 1 bubnmoreka [JOK
cHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepHbIif ypok. O60011eHIE 1 | bubnunorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KosamnuecTBo yacos JIEKTPOHHBIE
JlaTa
Ne nu(ppoBbIe
Tema ypoxka Kourpousbnbie | IlpakTHyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI b
pecypcsl

[Ieproanueckuit 3aKoH.

| [lepuoanueckas cuctema | bubnuoreka [IOK
XUMHUYECKHX AemeHToB JI. M. https://m.edsoo.ru/00adb59%e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHUUYECKUX AJIEMEHTOB 1 bubmmorexa [JOK

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

MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HOMEHKIIATypa | bubnnorexa [JOK
HEOPraHUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunaesl xuMuueckoil CBA3U U THIEI 1 bu6mmoreka [JOK
KPUCTAUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel o teme

5 «IToBTOpenue u yrioyOneHne 3SHaHUI 1 1
OCHOBHBIX Pa3ZelioB Kypca 8 Kiacca»

6 Knaccudukanus XuMuieckux | bubnmoreka [JOK
peaKuuii MO pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKON

7 eakuu. IloHsTHE O TOMOI€HHEIX U 1 Bubmiorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIUIX

8 [ToHsiTHE O XMMUYECKOM PaBHOBECHHU. 1 bubnmorexa [JOK

@DaKTOpPBI, BIUAIOIINE HA CKOPOCTh
XUMUYECKON PEaKLUU U MTOJIOKEHUE

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




XUMHYCCKOTI'O paBHOBCCHUS

OKUCIINTEIIFHO-BOCCTAHOBUTEIBLHEIC

bubmuoreka [JOK

xJiopa

9
peakunu https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIIUTUYECKON
10 nccormanu. CHuibHbIE U ci1a0bie buGnnorexa LIOK
A HHALHH. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HouHbIe ypaBHEHUS PEAKIIUN buGnnorexa LIOK
yp peaxi https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAaHUII B CBETE IIPEICTABICHUN buGnnorexa LIOK
pvﬂ https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUIECKOMN JUCCOIMAIIIHI
XUMHUYECKHE CBOUCTBA COJIEU B CBETE
13 [IPECTABIEHUN 00 bubmnorexa LIOK
bel . https://m.edsoo.ru/00add8b2
AIEKTPOTUTUUECKON AUCCOLMALIIHI
14 Tloustue o runponnse coien bubmnorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATHU3AIIHS bubmuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpaxTuyeckas padota Ne 1.
16 «Pemenne 3KcriepuMeHTaILHBIX Bubmorexa ITOK
P https://m.edsoo.ru/00addbfa
3aga49y
KontponbHas padora Ne2 o reme
17 «DNEKTPOIUTHUECKAS TUCCOIIUAIINI Bubmorexa ITOK
™ a HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIUU B PACTBOPAX)»
OO0m1as XxapakTepuCcTHKA rajJoreHOB.
. bu6mmoreka [IOK
18 XUMHUYECKUE CBOMCTBA HA PUMEPE

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




XnopoBogopoa. CoJisiHast KUCIIOTA,

bu6mmoreka [JOK

19 XUMHUYECKHUE CBOWCTBA, MOJTYYEHUE
’ Y ’ https://m.edsoo.ru/00ade104
pUMEHEHUE
[TpaxTrueckas pabota Ne 2 o Teme
20 «Tomydyenne constHON KUCIOTHI bubmmorexa [JOK
y N . ’ https://m.edsoo.ru/00ade348
U3y4YeHUe €€ CBONCTB»
Brruncnenus mo ypaBHeHHSIM
21 XUMHUYECKHUX PEaKIIMH, €CIIN OOUH U3 bubmmorexa LOK
P ’ https://m.edso0.ru/00ade488
peareHToB J1aH B U30BITKE
) OO0mras XxapakTepucTHKa JIEMEHTOB bubnmnoreka [JOK
VIA-rpymrbt https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKAIIUN CEPHI.
” Haxoxnenue cepbl U €€ COeTMHEHU I bubnunorexa [JOK
B IIpupoJe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoi, CTpOeHHUE, bubnnorexa [HOK
du3nueckue 1 XMMUYECKHe CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,
25 duznyecKkue 1 XUMUIECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
IPUMEHEHUE
XUMUYECKUE PEAKIIUH, JICKAITUE B
OCHOBE MIPOMBIIIIEHHOTO CrIoco0a
26 MOJTYYEHHS] CEPHOM KUCIIOTHI. bubnuorexa [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaroIle! cpeibl COEAUHEHUSIMU
cepbl
7 Brruucnenue MaccoBoil 1011 BeIXOAA bubnmoreka [JOK

IIPOJIyKTa PEAKIINH

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




OO01mas xapakTepucTUKa 3JIEMEHTOB
VA-rpynmsl. A30T, pacnpocTpaHeHHe

bu6mmoreka [JOK

28
B Iipupoe, Gpu3ndecKue u https://m.edsoo.ru/00adeea6
XUMHUYECKHUE CBOKCTBA
AMMuak, ero pusndeckue u

29 XUMUYECKHUE CBOWMCTBA, MOJIYUYEHUE U bubmmorexa [OK

’ Y https://m.edsoo0.ru/00adf004
IPUMEHEHUE
[IpakTuueckast pabora Ne 3 o Teme
30 «lTomyuenne ammuaka, U3y4eHue ero bubamorexa LOK
. y - 1Y https://m.edso00.1ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gusndeckue u bubnmoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJEH
aMMOHUS B KAU€CTBE MUHEPAJIbHBIX

32 00peHuid. XuMHUYECKOe bubmmorexa [JOK
yAOOP ' . https://m.edsoo0.ru/00adf518
3arpsiI3HEHUE OKPYIKaIOLEH Cpeibl
COEIMHEHUSIMH a30Ta
®ochop. Oxeun pochopa (V) n

33 q)oc;)o pHaH KI/ICJ'I((l))Ta q)qnfsn(qeixne u bubmmorexa LIOK

p o https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOMCTBA, NOJy4EHHE
Hcnons3oBanue pochaTos B

34 KayecTBE MHUHEPAIbHBIX YA0OpEHUH. bubnuoreka [IOK
3arpsi3HEHUE NPUPOJHON CPEJIbI https://m.edsoo.ru/00adfc20
docharamu
VYrnepoa, pactipocTpaHeHuUE B

35 npu z e gmnrt){ecxie Y XUMHUYECKUE bubmmoreia LIOK

p P e https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcupl yraeposa, ux Gpusndeckue u bubmuotexa [JOK




XMMHYECKHE CBOMCTBA.
OKkosiorn4yeckue npooIeMsl,
CBsI3aHHBIE C OKCUIOM yriaepona (IV)

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

37 YronpHas KACIOTA U €€ CONU bubmorexa HOK
https://m.eds00.1ru/00ae006¢
[Ipaktuyeckas padota Ne 4 o reme

13 "[Tomy4yeHue yriieKuciaoro rasa. bubnnorexa [HOK
KauecTBenHas peakiust Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavabHBIC TOHATHS 00
39 OpPraHUYECKHUX BEIIECTBaX KaK O bubmorexa HOK
p https://m.edso0.1ru/00ae054¢
COCIMHEHUSX YTepoia
40 Kpemuwnii 1 ero coetnueHust bubmmorexa LOK
p https://m.edsoo.ru/00ae080a
[Tpaktrueckast padota Ne 5. Pemenne

A1 SKCIEPUMEHTANIBHBIX 3aJa4 110 TEME bubnnorexa [JOK
«BaxxHeimme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS
KontposnbHas padora Ne3 o teme

42 «Baxueitme HeMeTaIbl U UX bubmorera [JOK

https://m.edso0.1ru/00ae0el8
COCTUMHCHHUS
OO0mras XxapaKTepruCcTUKa XUMHUIECKUX
3JIEMEHTOB — METAJIIOB.

43 Mertanueckas CBsI3b U bubmuoreka [JOK
METaJUTNYECKass KPUCTATITNYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBA
METaJIJIOB

44 XUMHUYECKHE CBOMCTBA METAJLJIOB. bub6mmoreka [{OK




DIEKTPOXUMHUYECKUN P
HaIpsHKCHUH METaIOB

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

O61ure crocoObl MOTyYeHHUS
metaiioB. CriiaBbl. Beraucienus mo

45 aBHEHUSIM XNUMHYECKUX PEAKITUHI bubmmorexa [IOK
yp PeaKIuH, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
MpUMeCcH
46 IToHsATHE O KOPPO3UU METAILIOB bubnmorexa [IOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK
4
7 [Henourbie meTans! https://m.edsoo.ru/00ael14b2
43 OKCHUIBI U TUAPOKCUIBI HATPUS U bubmuorexa [JOK
Kausa https://m.edsoo.ru/00ae14b2
49 [IenoyHO3eMeNbHbBIE METATIIbI — bubmmoreka [IOK
KaJIbIIMHA 1 Mardui https://m.edsoo.ru/00ael5e8
50 BakHelnme coefMHEeHU KaJIbIN bubnmorexa [TOK
A 1 https://m.edsoo.ru/00ael5e8
51 O00011eHrEe U CUCTEMAaTU3aIIH
3HAHUH
JKEcTKoCTh BOJBI U CIOCOORI €€ bu6mmoreka [JOK
52
YCTPAHEHHUS https://m.edsoo.ru/00ac1886
[IpakTuyeckas padota Ne 6 o reme
53 "YEcTKOCTh BOIBI 1 METOMEI €€ bubnnorexa LIOK
| A A https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
bu6mmoreka [JOK
54 Airo 7
THOMUTHH https://m.edsoo.ru/00aelc64
55 AmotepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK

THAPOKCUIA

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




bu6mmoreka [JOK

36 Keneso https://m.edsoo.ru/00ae1d86
57 Okcubl, THIPOKCUIBI U COJIH JKeJe3a bubnnorexa [HOK
(IT) u xenesa (II) https://m.edsoo.ru/00ae35e6
53 O00011eHrEe U cUCTEMAaTU3ALIHS
3HaHUI
[IpakTrueckas padota Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnuorexa [JOK
«Baxwneiimye MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHHUS»
Brruucnenus mo ypaBHeHHUSIM
XUMHUYECKHUX PEAKLU, €CIIU OJUH U3
60 peareHToB /1aH B U30BITKE WU bubnnorexa [JOK
COACPKUT puMecH. Beruncienus https://m.edsoo.ru/00ael1750
MAacCOBOM J0JIM BbIXOJa MPOIYyKTa
peakuuu
61 O00011eHrEe U CUCTEMAaTU3AIIHS
3HAHUI
KonrtponsHast padbora Ne4 o teme
62 «Baxueitme MeTaibl U UX
COCIMHEHHUSI»
63 Bemecrtsa u marepuaisl B bu6mmoreka [JOK
MTOBCEITHEBHOM KMU3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUUECKOE 3arpsA3HEHUE bubnnorexa [HJOK
OKPY’KAalOIIeH CpeIbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemieHnn bubnnorexa [HJOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O6001IEHIE U bubmuotexa [JOK




cUCTeMaTHu3alus 3HaHUH

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

67 PesepsHelit ypok. O6o0uieHue u | bubnmoreka [JOK
CUCTEMAaTH3aINs 3HAHUHN https://m.edsoo.ru/00adb33c¢
68 PesepubIil ypok. O60011EHUE U | bubnmoreka [JOK
cUCTeEMaTU3allus 3HaHU! https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIbBI UIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






