MUHUCTEPCTBO NIPOCBEINIEHUA POCCUICKOM ®EJIEPAIIIN

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
[ VkaxuTe JOJKHOCTS | [YkaxuTe JOKHOCTS | [ VkaxuTe OJIKHOCTS |
[ykaxxute ®UO] [ykaxxute ®PUO] [ykaxxure ®UO]
[Homep npuikaza] ot [Homep npukaza] ot [Homep npukaza] ot
«[uucno]» [mecsi][roxa] r. «|uaucmo]» [mecsi][roxa] T. «[uucno]» [mecsi][roxa] T.
PABOYAS ITPOT'PAMMA

(ID)

yueOHoro npeamera «Xumus. bazoBblil ypoBeHb)
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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHMsl, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padoueil MNporpaMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENnoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparun.

[Iporpamma 1Mo XuMuu Oa€T NPEACTABIECHUE O LEJSAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIUBAET 00s13aTeIbHOE MIPEAMETHOE COJIepKaHue,
IpeayCMaTpUBaET paCIpeAesieHHe €ro Mo KilaccaM U CTPYKTYPUPOBAHHE I1O
pazienaM M TeMaM MPOTrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHTYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluMXxcs, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IeJIeH U3YUYEHUs NMPEMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEbHOCTH O0O0YyYaromerocs IO OCBOEHUIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XUMHUHU CIYKUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPIUM U 00 DSBOJIIOIMHU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMupOBaHUs KYJIbTYPhI JUYHOCTH, €€ 0011el U (QYHKIIMOHATLHON I'PAaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBINIJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIPHOW  Y4EOHOUM  JIESITEIIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUN, HEOOXOMMMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsI1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHUsi  y4eOHOro  MpeaMeTa, KOTOpPbIM  SBISIETCS  MEJaroru4yecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIIEI0BATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIONIEN HAYYHOU KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amava y4eOHOrO mpeaMera COCTOMT B (OPMHUPOBAHWU CHCTEMBl XUMHYECKHX
3HaHUN — BaKHEUIINX (paKTOB, MOHSATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 0000IIEHH MHMPOBO33PEHUYECKOIO XapakTepa, s3blKa HayKd, B
NPUOOIIEHUH K HAyYHbIM METOJaM T[IO3HAaHUS TIPU M3YYCHUU BEIIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUM U PAa3BUTUHU MMO3HABATEILHBIX YMEHUN U



UX TPUMEHEHUU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENbCKON
JESITEIbHOCTH, OCBOCHHM TPaBUJ O€30MacHOr0 OOpalieHus C BEIIeCTBAMH B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaXKHOE
3HauYEHUE MPUOOPENH TaKHe 11U, KaK:

— (GOpMHpOBaHHE WHTEIUICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsI Ha  CHCTEeMaTHYeCKOe MpUOOIeHHe
OoOy4JarommMxcss K CaMOCTOSTEIbHOM IO3HABATENHHON JEeATEIbHOCTH, HAYYHBIM
METOJlaM TO3HaHMsI, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPA3HON MEATEIbHOCTH, MO3HAHUS M CAaMONO3HAHHUSA, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIIUX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH U OLEHUBATh SIBJICHUSA
OKPYXAIOLEro MHpA, MCIHOJIb3Ys 3HAHUS U ONBIT, IOJyYECHHBIC NPU H3YYCHUU
XUMUH, TPUMEHATh MX MPU PEIICHUH MpoOJeM B IMOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyarommxcsd T'yMaHUCTHUYECKUX OTHOIIEHUH,
NOHMMAHUS LEHHOCTH XUMHYECKHX 3HAHMW [UIsl BBIPAOOTKH HKOJIOTMUYECKU
1EeJIecO00pa3HOro TOBEAEHUST B OBITY WU TPYAOBOH JEATENIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIMTAaHMIO HAa OCHOBE YCBOGHMS OOILEYEIIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OO1iee YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

COJEPXKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYa/iIbHbIe XUMUYECKHUE IOHATHS

[Ipenmer xumuu. Posib XMMHUM B )KU3HU 4eOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemiecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSTHUE



BewecTB. [loHsAiTHE O MeTOAAaxX MO3HAHMS B XMUMHH. UHCTbIE BEIECTBA U CMECH.
CriocoObI pa3faeieHust CMECei.

ATOMBI U MOJIEKYJIbI. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmysna. BaaeHTHOCTh aTOMOB XHUMHUYECKUX DJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHAs MOJEKYJsIpHas Macca. MaccoBasi A0 XMMUYECKOTO AJIEMEHTA B
COECIMHEHUMU.

KomnuectBo BemiectBa. Monb. MonsipHas macca. B3anMocBsi3p KOIu4yecTsa,
MacChl M 4YHMCJAa CTPYKTYPHBIX eAWHHI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUN.

du3nyeckre U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKIUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMUMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, MpaBuiaMu paboThl B 1aOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
¢u3nyecKkux CBOMCTB OO0pa3lOB HEOPraHMYECKHX BEIIECTB, HAOJIOJEHHUE
busnueckux (MJIaBJICHUE BOCKA, TasHUE JbJa, pAacCTUpPAHHE caxapa B CTYIIKE,
KUIICHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHHE CBEYH, MPOKAIMBAHUE
MEJHOU MPOBOJIOKHU, B3aUMOJEHCTBUE MENa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONMCAHME NPU3HAKOB IPOTEKAHUS XMMHUYECKHX peakuuid (pasjoKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapus, pas3iioKeHHE T'MIPOKCHIA
memu (1) mpu HarpeBanuu, B3aumoielicTBre xene3a ¢ pactBopom cos meau (I1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbINIapUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpOBEACHUE OYUCTKU MOBAPEHHOU
CONMM, HaONIOAGHHE W  ONHMCAHHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHME MOJEIEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

Ba:xkHeiiue npeacTaBUTE/IM HEOPrAaHNYECKHUX BELECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopon — 37I€MEHT U mpocToe
BenlecTBo. HaxoxxaeHuwe kuciaopoga B HOpupoje, (U3HUecKue M XUMHUYECKUe
cBoiictBa (peakuuu TopeHus). Oxcunpl. [lpumenenue xkuciopoma. CrocoOsl
MOJIyYeHHUs] KUciopoda B JabopaTopuu W IPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupoae. O30H — auioTporHas MogupuKalis KUcaopoaa.

TennoBolt 3h(dEKT XUMHUUECKOW pPEaKluu, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCWJICHHE MapHUKOBOTO 3P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »neMeHT M TmpocToe BemecTBO. Haxoxkaenue Bomopona B
npupoae, (U3MUECKUEe U XUMHYECKHUE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nostyueHusi. Kuciaotsr u comnu.



MoutsipHblii 00BEM ra3oB. PacyéTel M0 XUMUYECKUM YPABHEHUSM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBoputesb. PacTtBOpHI.
HacelleHHbIe M HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IpUpPOZI€ U B KU3HU 4YeloBeKa. KpyroBopot Boabl B IpUPO/IE.
3arps3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coenuHenuit. Oxcuasl. Knaccubukamms
OKCUJIOB:  cosieoOpa3yromiyie  (OCHOBHbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Duznueckue U XUMHUYECKUE
CBOMCTBa OKCUIO0B. [lonyueHne OKCUI0B.

OcnoBanusa. Kiaccupukanus ocHOBaHML: IIETOYM U HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[lonyueHne KUCIIOT.

Commu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnueckas CBsA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3yXe€, ITOIYyYEHHUE,
coOupaHue, paclo3HaBaHWE W HU3Y4YEHHE CBOMCTB KHCJIOpOJa, HaOII0JeHUE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusi TOpeHus (Mmoxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpaHHE, PACHO3HABAHME U HU3YUYCHHE
CBOMCTB BOJOpoJia (ropeHue), B3auMojeiicTBue Bojopoaa ¢ okcugom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIIECTB
KOJIMYECTBOM | MoOJb, HCCIEI0BaHUE OCOOEHHOCTEW pPACTBOPEHMSI BEILECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C  ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUWE BHUEOMATEpUAIIOB),
UCCJICIOBAHUE OO0pPa30OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCIOT M IEJIOYCH,
u3ydyeHue B3aumojeicTBua okcuaa meau (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KHCJIOT C MeETajulaMHi, peakUWil HEUTpaIW3alWH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHUWE OJHOTO METajjla JAPYIMM M3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/ad 10 TeMme «BaxkHeWmme KiacChl HEOPTraHMYECKUX
COCITUHEHUI».

Iepnonnuecknii 3akoH u Ilepuoamueckasi cucreMa XHMHYECKHX
iemenToB JI. . MengeneeBa. CrpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTETBbHO-BOCCTAHOBUTE/IbHbIE PeaKIUU



[lepBpie MOMBITKH KiIaccU(UKAIMM XUMUYECKHX d3JeMeHTOB. [loHsTHE O
IPYIIaXx CXOJHBIX 3JIEMEHTOB (IIEJOYHBIE M IIEJOYHO3EMEIbHBIE METALIbL,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
Y TUIPOKCHUIBI.

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /]
HU. MenneneeBa. KopoTkomepuonHas W JATUHHONEpHOAHAas  (QOpMBI
[lepnogmueckon cucteMbl Xumuyeckux 3ieMeHToB 1. . MenneneeBa. 1lepuonst
u rpynnsl. DHU3NYECKUH CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUota M
I'PYIIIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakTepUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIAM.

3nauenue [lepronnueckoro 3akoHa u [leprnoandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA HAayku W mnpaktuku. [[. V. MennemeeB — yd€Hbld H
IpaKJaHUH.

Xumnyeckasi cBs3b. KoBaneHTHas (moJjsipHass W HEMOJIAPHAsi) CBSI3b.
DNeKTPOOTPULATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIUU.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIIEHN. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOoB BELIECTB METAIUIOB W HEMETAJIOB, B3aUMOJEHCTBHE
TMAPOKCUJA LMHKA C pPacTBOpaMU KHCIOT M IIEJIOYei, MPOBEACHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakuui
(ropeHue, peakluy pas3iokKeHHsl, COeIMHEHUS).

Mesrcnpeomemnbnie ceasu

Peannsanus MeXNpeIMETHBIX CBSI3€d INMPU M3YYEHHMM XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBbIE TOHATUS: HAY4YHBIH (DaKkT, TMIIOTE3a, TEOpHS,
3aKOH, AaHallu3, CHHTE3, Kiaccudukanusi, NEePUOJUYHOCTb, HAOJIIOJEHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHUE, MOJIENb, SBJICHHE.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIIH]I,
W30TOIBI, PaJHMOAKTUBHOCTb, MOJIEKYJA, dJEKTPUUECKUNA 3apsisi, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3MUecKre BEIUYMHBI, €IUHULIBI
MU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COoNHIIE.

buomnorus: dorocuntes, apixanue, ouocdepa.



['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJIBI,
MI0JIE3HBIE NCKOIIAEMbIE, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeuiecTBo M XUMHYECKasi peaKIus

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /]
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX IMEPUOAOB, Kalldsd, KaJIbLHMs M HX
COCIMHEHHA B COOTBETCTBUM C IIOJIO)KCHMEM JJIEMEHTOB B llepuommyeckoin
CUCTEME U CTPOECHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHJBI XUMHUYECKOW CBS3U. THIIBI KPHUCTAIUIMYECKHUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKHX BEIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEJIMHEHUI, TEHETUYECKas CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanysa XuMUYeCKUX peakuuid Mo pa3audyHbIM MPU3HAKAM (110 YHUCITY
U COCTaBy YYAaCTBYIOIIMX B pEAKIMH BEHIECTB, MO TEIIOBOMY 3(PQeKTy, IO
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHHUSL.

[lonsiTHE O CKOPOCTM XUMHUYECKOM peakuuu. lloHsTne 00 oOpaTUMBIX U
HEOOpAaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOr€HHBIX U I'€TEPOTrEeHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DaKTOPHI,
BIMSIOIINE HAa CKOPOCTh XHMHYECKOW PEaKUUH W IOJIOKEHUE XHMHYECKOTO

PaBHOBECHSL.
OKHCIUTETbHO-BOCCTAHOBUTENBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHON peaKiuu. CocraBnenue YPaBHEHUMU

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HWCIIOJIB30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus dAEKTPONUTHUECKON TUCCOUUALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [IHCCOLMAIIMU BEIIECTB C PA3JIMYHBIMUA BHUIAMU
xumuueckon cBsizu. Crenens aucconanuu. CUIbHbIE U ClIa0ble JIEKTPOJIUTHIL.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJIHbIE W COKpAIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUH 00 AIEKTPOIUTHUYECKOM
nucconunanyu. KauecTBeHHbIE peakiiui Ha HOHBI. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPraHMYECKUX
BEILIECTB — META/VIOB M HEMeTa/uloB (rpadura W aiamasa), CIOXKHBIX BEIIECTB
(xopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3ACUCTBUS pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOAHOCTH



pacTBOPOB BEWIECTB, IMpOLECCAa IUCCOLMALMU KHCIOT, MIEJIOYEeH U COJIeH
(BO3MOXXHO  HCIOJB30BAHME BUJAEO MATEpPHAIOB), IPOBEJACHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKH  NPOTEKAHMS  peakuuid HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peaklMHi pa3yIoKEHHs, COEIUHEHNUsI), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pELICHUE
HKCHEPUMEHTAJIbHBIX 33/1a4.

HemeTaJuibl 1 X cOeIMHEHUS

OOmast xapakTepucTthka rajnoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MUECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMoOJIeliCTBUE C MeTayIlaMH, HeMeTalylaMH, IIejiouaMu). XJIOPOBOJOPO/I.
ConsHast KHCIOTA, XMMUYECKHE CBOMCTBA, IOJy4YE€HHE, NIpUMEHEHueE. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHW3M YeJIOBeKa. BaxkHeilmme XJIOpuabl M UX
HaXOXKJEHUE B IPUPOJE.

OOmas xapakrepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (PU3ndYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOAOPOJ, CTpOCHHE, (PU3HYECKUE U
XUMUYECKre cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinoTta, (QU3HYECKHE M XHUMHUYECKHE CBoiicTBa (oOmme Kak
OpeCTaBUTENd Kilacca KHCIOT M crneurduueckue). XUMHUECKHE pEeaklivu,
JeKalie B OCHOBE IMPOMBIIUIEHHOTO CHOco0a MOMY4YeHHMsI CEpHOM KHCIIOTHI.
[Ipumenenue cepHoi KUcaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS pEAKLMs Ha
cyabdar-uon. HaxoxneHue cepbl U €€ COEIMHEHHA B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COEIMHEHHUSIMH Cepbl (KHCIIOTHBIE JIOXKIH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OOmast xapakTepucTuka 37JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHHS. A30T, paclpOCTpaHEHHE B MPHUPOJE,
bu3nyeckue u XuMuueckue cBoiictea. KpyroBopor azora B npupojie. AMMHAK, €r0
duznyeckue 1 XMMHUYECKHUE CBOMCTBA, NoJyyeHue U npuMeHenue. Con aMMOHMUS,
uX pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (PU3MYECKUE U XHUMHYECKUE
cBOMicTBa (0OIlIME Kak TMpEeACTaBUTENS Kilacca KHUCIOT U chenuduyeckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HeHUE OKPYKaroIIe cpeibl COeAMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, MOYBBI U BOAoEéMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢Gocdopa, Guznueckne U XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dochopHas kuciora, puzndeckie U XUMUUECKHUE CBOMCTRA,
nosyaerue. Mcnons3oBanne GocdaTtoB B KaUeCTBE MUHEPAIBHBIX YI00pEHUH.



OOmas xapaktepucTtuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  auIOTPOIHBIE
MOAU(UKAIINKA, PACTIPOCTPAHCHUE B TMpUpoae, (U3UYECKUE W XUMHUYCCKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
dbuznueckue W XUMUYECKHE CBOWCTBA, JCHCTBME HA JKUBBIE OPraHU3MBI,
MOJYYECHHE U TMPUMEHEHUE. DKOJOTUYECKHE TPOOJEMBbI, CBA3AHHBIE C OKCHUJIOM
yriaepoaa (IV), rumore3a rino0anbHOrO NOTEIJICHUS KIUMaTa, MNapHUKOBBIN
abdexT. YronbHas KuciaoTa U €€ coiu, ux (GU3NUYECKue U XMMHYECKUE CBOICTBA,
noJiydueHue W mnpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaUaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTUIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHbie HMCTOYHUKUA YTIIEBOJAOPOAOB (yrojib, MPUPOJIHBINA Ta3, HEDTh),
NPOAYKThl UX MepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHaTre 0 OMONOTUYECKH BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoaax — U ux
poJii B OKM3HM 4YeJloBeKka. MarepuaribHOE€ €IWHCTBO OPraHUYECKHX W
HEOPTaHUYECKUX COCAUHEHHUI.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYyYCHHE W
npuMenenue. CoenuHeHuss KpeMHus B mpupoje. OOuue mnpeacTaBieHUs 00
okcusie kpemaust (IV) u kpemaueBoi kuciore. CUIMKATBI, UX UCIOJH30BAaHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHeliline CTpOUTENIbHbIE MaTepHalbl: KEpPaMHKa,
CTEKJIO, IIEMEHT, OeTOH, ene300eToH. IIpobiempl 6e30macHOrO HMCIOJIB30BAHMS
CTPOUTENIbHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OMBITHI, OTpaKalwmue (PU3NYECKHUe W XUMHUYECKHE CBOMCTBA
rajJloreHOB M WX COEJUWHEHHMM (BO3MOXKHO MCIOJIb30BAHUE BHJICOMATEPUATIOB),
O3HaKOMJIEHME ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHHUE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIMBaHUs caxapa Mo JACUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, H3Yy4YEHUE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHON CEPHON KUCIIOTHI, IPOBEJIEHNE KAaUeCTBEHHOM peaKIuu Ha cylibdar-
WOH W HaOJIOJICHWE Mpu3HaKa €€ TMPOTEKaHMs, O3HAKOMIJICHHE C (HU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa M HUX COCAUHECHHH (BO3MOXKHO HCIIOJIH30BaHUE
BUJICOMATEPHUATIOB), 00pas3iaMu a30THBIX U (hochopHBIX ynoOpeHuit, moaydeHue,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOMCTB aMMHaKa, I[POBEICHHE
KaueCTBEHHBIX pEaKIMii Ha MOH aMMOHMS U (PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX [IPOTEKaHHUsl, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MOKHO HCMOJIb30BAHUE BHJICOMATEPHUAIIOB), U3y4ECHUE MOJIeJIen



KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aFCOPOITMM  PACTBOPEHHBIX BEMIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHUE, COOMpAHUE, pACMO3HABAHUE U U3YUYCHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHUE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYE€HHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 o TeMe « BaxkHenme HEMETAIUTbl U UX COCTUHEHUS.

MeTaJibl 1 X COeIMHEHUS

OO01mast xapakTepUCTHKAa XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUHU
ux nosiokeHus B llepuommueckor cucreme xumuyeckux diemeHtoB . U.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtamndeckasi CBsi3b U
METAJUTMYECKas ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMUYECKUH  pAll
HaMpspKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpOH32a) ¥ UX IPUMEHEHNUE B OBITY ¥ IPOMBIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHUX
anemeHToB . 1. MenpaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyeckre U XUMHUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUJIPOKCUAB HaTpuss W Kanuda. [IpuMeHeHne WIEeI0YHbIX METAUIOB M HUX
COCIMHEHNH.

[Ilenouyno3eMenpHble  META/UIBl MAarHUM W KaJbLUUW: TIOJIOKEHUE B
IIepuonnueckoin cucreMe xumudeckux snemeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, HaxOXJeHUE B Ipupoae. Pru3nuecKkne 1 XMMAYECKUE CBOMCTBA MarHus
U Kanblius. BaxkHelmue coequHEHUs KablUs (OKCHUJI, THIAPOKCHI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHUS!.

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOE€HHE aToma, HaxOXIAeHHE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOWMCTBA aTtOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCUAA U TUIPOKCHU]IA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HaxXOXKJAeHUE B mpupoae. Pusnmyeckue Hu
XUMHUYECKUE CBOMCTBA kene3a. OKCuIbl, TuIpoKcuibl U con xenesa (I1) u xenesa
(IIT), ux coctaB, CBOWCTBA U MOJTYYECHHE.

Xumuueckuu Ikcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4YEHHUE PE3YJIbTATOB KOPPO3UHU  METAUIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHUS OKCHIA
KIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHJIEOMATEPHUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCA TOPEHUS XKeEJe3a B KUCIOPOIE
(BO3MOKHO  KCHOJIb30BAHHE  BHJIEOMATEPHANIOB), MPHU3HAKOB  MPOTEKAHUS



KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHusi, KajblMs, aJIIOMUHUS, [IUHKA, JKeje3a
(IT) u xenesza (III), mequ (II), HabnrogeHNE U OMMCAaHUE MPOIIECCOB OKPAITUBAHUS
IUIJAMEHU HWOHAMHU HaTpusl, Kalausl M Kaiubluusd (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIAPOKCHIA ATTFOMUHUS
U THUAPOKCHU/IA [IMHKA, pEHIEHUE AKCIIEPUMEHTANIBHBIX 3a/71a4 Mo TeMe «Baxkueiiume
METAJUIbI U KX COCTUHCHHUS.

XuMuUS ¥ OKpY:Kaouias cpeaa

BemectBa u matepuanbl B MOBCEAHEBHOM >KM3HHM 4YesoBeka. be3zomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momomib mnpu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XHWMHUYECKOE 3arps3HEHUE OKpYXaroleld cpenbl (mpeaenbHas AOIMyCTUMAast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHnn 3K0JIOrMYeCKUX
npo0em.

Xumuueckuii IKCnepumeHm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmuoie ceéa3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHHH XUMHUHM B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAayYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIC TMOHSTHUS: HAy4dHBIH (DaKkT, rumoresa, 3aKoH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKALMs, TEePUOJAUYHOCTh, HaOIOICHUE,
HKCHEPUMEHT, MOJIETMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJIEHUE, MaAPHUKOBBIN
s dekT, TEXHOIOTUS, MaTEPHUAIIBI.

dusuka: Marepus, aroM, 3JJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIU],
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUN 3apsiji, MPOBOJHHKH,
NOJYIPOBOJHUKU, AUDJEKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKas
pemeéTka, CiiaBbl, (PU3NUYECKUE BEIUYUHBI, €AMHUIBI U3MEPEHHS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OPEHHS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE HUCKOIAeMbl€, TOIIMBO, BOJAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI



JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPaAaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTHTAIOTCS B XOJI¢ OOYyYCHHS XMMHUU B E€AWHCTBE YYEOHOU U
BOCHUTATEILHON JESATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUIUCKUMHU
COILMOKYJIbTYPHBIMH U JTYXOBHO-HPAaBCTBCHHBIMU II€HHOCTSIMHU, TPHUHSATHIMU B
oOlllecTBE TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMAIIA3AINHN 00yYarOIIHXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBAaThCSl CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAlUM U
pacCIIMPEHNE OMbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIIIEHUSA K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPHUUYECKOMY
M HAy4YHOMY HACJICAUI0, NMOHWMAaHWS 3HAYEHHUS XMMHYECKOM HAYKH B KU3HHU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAACTh JIOCTOBEPHON HHGOpMAIIUCH O
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTCYECTBEHHOW XHMUM,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2)rpaskIaHCKOro BOCIUTAHUSA:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTHMBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHOMCCJIEAOBAaTEIbLCKOM, TBOPYECKOM HW  APYTrUX  BHAAX
JEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOHN MAEATENBbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
AKCTICPUMEHTOB, CO3/JIaHUU YUCOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpoIleCCe DITOM YYEOHOM JESATEIBbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TIOBEJCHUE MW TIOCTYIIKM CBOMX TOBApHUINEH C MO3UIAU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUH MTOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 MIO3HAHUSA!

MHUPOBO33PEHUYECKUE TPEJCTABICHUS O BEIIECTBE M XMMHYECKOW PEaKIIHH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO PA3BUTHUS HAYKH U COCTAaBJISIOLINE
OCHOBY JIJI TIOHUMAaHHS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJHOM CPENIOW, O POJIM XMMHUHU B TOZHAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HABaTEIbHbIE MOTUBBI, HAIPaBJICHHBIEC Ha MOJYYEHHE HOBBIX 3HAHUM IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTENbHON, MHGOPMAIIMOHHOW M YUTATENIbCKOW KYyJIBTYpPbl, B TOM 4YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Y4eOHBIMM TEKCTaMH, CIIPABOYHOU
JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYyYEeHHMIO M TO3HAHHWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM M  HCCIIEI0BATEIIbCKOMN
JEATEIIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAINpaBJIEHHOCTU U YPOBHSI OOYy4ECHUS B
JTaJIbHEUIIIEM;



4)¢opMupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU HW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJIsl, HAPKOTUKOB, KypEHHUS),
HEOOXOJAMMOCTA COOJIONEHUs TpaBWi OE30MacHOCTH TMpU OOpallleHUd C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

S)Tpy10BOro BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO Tpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaXKEHHUE K TPYAy M pe3yJbTaTaM TPYAOBOH NEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE IMPUMEHEHHUs MPEJAMETHBIX 3HAHUW MO0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHMBUTyaJIbHON TPAGKTOPUHU MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCuOHATBLHOM ASATENHHOCTA U Pa3BUTHs HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6)3K0JI0TrN4eCKOro0 BOCIIUTAHMS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAHUE [IEHHOCTH 3/I0POBOIO U
Oe3omacHOro o0pasza JKH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nyecKoMy M TICUXUYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIINX 3I0POBbIO U KU3HU JOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pELICHUs 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBILIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYphl, OCO3HaHUS TJ00albHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTEeH HX PEIICHHUS MOCPEACTBOM METOJOB XUMMHH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanmpeAMETHBIX pE3yJbTATOB BBIJACISIOT 3HAUYUMBIC IS
bopMHpOBaHUS MHUPOBO33PEHHS OOILIEHAyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTEMa, MPOIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHWU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAay4YHOW KapTHHE MUpA, U YHHBEpCAJIbHbIC yueOHbIe JACHCTBUS (ITIO3HABATEIIbHBIC,
KOMMYHUKATHUBHBIC, PEryJISATHBHBIE), KOTOpbIE OOecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUJIAHUPOBAHHUIO W OCYIIIECTBJICHUIO Y4eOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble jornueckune geiicTBUs:

YMEHHUSI HCIOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TP OCBOCHUU
3HAHUMW: PACKPBHIBATH CMBICI XUMUYECKUX MOHSATUN (BBIACISATh UX XapaKTepHbIC



MIPU3HAKHN, YCTAaHABIMBATh B3aMMOCBSI3b C JIPYTUMU TIOHSTHSIMH), UCIOJIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OTNIEIBHBIX (DAaKTOB U SIBJICHHM, BEHIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
yCTaHABIIMBATh IMPUYMHHO-CIICACTBCHHBIC CBSI3M MEXAY OOBEKTaMU HW3YYCHHS,
CTPOUTH JIOTHYECKUE PACCYXICHUs (MHIYKTHBHBIC, ACTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

YyMEHUE TPUMEHSITh B TIPOIECCE TO3HAHWUA TOHATHS (NMPEAMETHBIE U
MeTanpeMETHBIC), CAMBOJINYECKIE (3HAKOBBIC) MOJIEIH, UCTIOIh3yEMbIEe B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIC B XUMHUH MOJCIBHBIC MTPEICTABICHHS —
XAMHYECKUN 3HaK (CHMBOJI DJIEMEHTAa), XUMHU4YecKas QopMmyja W YpaBHCHHE
XUMUYECKON PEAKIIUU — MPU PEIICHUN Y4eOHO-TI03HABATENBHBIX 3a7a4, C YIETOM
ATUX MOJETBHBIX TIPEJICTABICHUN BBISBISITh W XapaKTEPU30BaTh CYIICCTBCHHBIC
MPU3HAKN U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUX.

Bba3oBble uccienoBaTeIbCKHe 1eiiCTBUS:

YMEHHUE HCIIOIh30BaTh IMOCTABICHHBIE BOIPOCH B KayeCTBE HWHCTPYMEHTA
MO3HAHUA, a TaKKe B KadeCTBE OCHOBBI g (POPMUPOBAHUS THUIIOTE3BI IIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY>KJCHUM;

MPUOOPETEHUE OMbITa IO TUIAHWUPOBAHWIO, OPTaHU3ANMH W TIPOBEICHUIO
YUEHHYECKUX DKCIEPUMEHTOB, YMEHHE HaONIoJaTh 3a XOJOM Ipollecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIHIO
pa3TUYHBIX BUIOB U (HOPM MpEACTaBICHUS, MOTyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUs, CIPABOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHUE TPUMEHSATh Pa3IUYHBIC METOJABlI W 3alpOChl MPHU TOWCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [JIsi BBIMOJHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a7]a4 OMPEICIEHHOTO TUIIA, IPUOOPETEHHUE OTBITA B
00JaCTH  WCTIOJIb30BaHUSA  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJB30BAHMSI PA3IMUHBIX IOUCKOBBIX CHCTEM,
CaMOCTOSATENIFHO BHIOMPATh ONTUMATBHYIO (DOpMY TMpecTaBiIeHUsT HHPOPMAIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3a7aull  HECJIOXKHBIMU CXEMaMH, JrharpaMmamu,
apyrumu opmMamu rpaduKi ¥ IX KOMOWHAIASMY,

YMEHUE UCIIOJIb30BaTh W aHAJIM3UPOBaTh B TIpolecce YYeOHOH U
WCCIICIOBATEIILCKOU JEATEILHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIIIUICHHOCTH,



CEIBCKOT0 XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe I1elCTBHS:

YMEHHUs 3aJlaBaTh BOIPOCHI (B XOJe Jauajora W (WIM) JIHUCKYCCHH) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIIBHO BBIITOJHEHHUS MTPETIOKEHHON 3a/1a4H;

YMEHUS  NPEACTABIIATH  IOJYYEHHBIC  PE3YJbTAaThl  IMO3HABATEIBHOU
JEATEIIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JelaTh MPE3CHTALUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1ab0opaTopHOI pabOTHI O UCCIIEJOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

YMEHUSI Yy4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MMO3HABATEIbHOW W MCCIEAOBATENBCKOM  JIEITEIBHOCTH MNPU  PEUICHUH
BO3HMKAIOIIMX TPOOJIeM Ha OCHOBE Yyuy€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unui (00cyXkaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JEHUCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PerynsitTuBHbIC YHUBEpCaJIbHbIE YUeOHbIE 1eICTBHS:

YMEHHUE CaMOCTOATENIBHO OIPEICIATh LENIU ACATEIbHOCTH, I[UIAHUPOBATH,
OCYHIECTBIISATh, KOHTPOJUPOBATH M TMPHU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHBIE CITOCOOBI pelIeHusl y4eOHbIX U
MMO3HABATEIbHBIX 3aJ1a4, CAMOCTOATEIIBHO COCTABIATh WM KOPPEKTUPOBATH
MPEIUIOKEHHBIM QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOIO pE3yJibTaTa 3asBIICHHOM LEIU, YMEHUE
MCIMOJIb30BaTh U AHAIM3UPOBATH KOHTEKCTHI, ITPEIJIAracMbI€ B YCIOBUM 33/ IaHUH.

IHNPEAMETHBIE PE3YJIBTATHBI

B cocraBe nmnpeaMETHBIX pPE3YNbTATOB IO OCBOCHHUIO 00s3aTEIHLHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICISIFOT: OCBOEHHBIC OOYYarONIMMUCS HAy4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHOM obnactu  «XUMHS», BUIBI
JNESITEIbHOCTH 1O  TOJYYEHUIO HOBOTO  3HAHWS, €ro  HHTEPHPETalNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOyuenus B 8 kjacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHX TMOHSTHM: aTOM, MOJIEKYJA,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(oIHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XUMHUUYECKOTO 3JIEMEHTa B COCAMHEHNHU, MOJIAPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XMMHUYECKasl PeaKius, KiIacCU(pUKAIUS pPEaKIUi: peakiuu



COCJIMHEHHUS, pPEaKUWU Pa3jIOKEHUs, PEAKUUU 3aMEIIECHUs, pPeaKkUuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKINH, TeTIOBON 3P(PEKT peaKiuH,
PO aroma, JJIEKTPOHHBIM CJIOW aroma, aTOMHas OpOUTanb, paguyc
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAA W HEMOJSpPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWUOH, PACTBOpP, MAccoBas JI0Js BEIIECTBA
(IpolLieHTHAasi KOHIICHTpAIKsi) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OTIPENIETSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COCTUHEHUSX,
CTENEHb  OKHCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
IPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAasT W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cmbicha [lepuommueckoro 3akona [[. WM. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOJANYECKON 3aBHCHUMOCTH CBOWMCTB
XUMHYECKUX 3JIEMEHTOB OT HX NOJIOKEHUS B Ilepmoanueckoil cucreme,
3aKOHOB COXPAaHEHHs MAacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMBbl XMMHMYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OosbllIne TNEPUOAbl, COOTHOCUTH OOO3HAUEHMSI, KOTOpPbIE HMEIOTCS B
tabmune «llepuoguueckass cuctemMa Xxumudeckux osyemeHToB [, U.
MengeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAjpa, 001Iee YUCiIOo dIEKTPOHOB
U pacIpeieleHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PHUIIMPOBATh XUMUYECKHE JJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKHE peakuuu (10 YUCIy U COCTaBy YYAacCTBYIOLUIUMX B pPEAKIUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEP KA OMUCAHUE TPUMEPAMU MOJEKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

MIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIAPHYI0 M MOJISIPHYIO MaccChbl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHMUYECKOrO »3JIeMEeHTa 10 ¢dopmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;



MPUMEHSTH OCHOBHBIE OTEPAIIMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 00OOIICHHE, CHCTeMATH3aIrIo, KJIACCHU(PUKAIIHIO,
BBISIBJICHHE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYCHHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEaKIMi, €eCTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUA — HAONIOJCHUE, U3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CIENOBAaTh  IIpaBWJaM  MOJIb30BaHUS ~ XUMHUYECKOW  MOCYyIOM |
7a0b0paTOpHBIM  000pYJIOBaHMEM, a TaKXKe TMpaBUiiaM OOpallleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOpOJAa M KHCIOPOAA), MPHUTOTOBICHHIO
pPacTBOPOB C OMPEACIEHHON MACCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO0
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO MHIUKATOPOB
(;rakMmyc, dhenondraiend, METUIOPAHXK U JIPYTHUE).

K xoHIy 00yueHus B 9 Kjacce npeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbhIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHUM: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHUWOH, IIPOCTOE BELIECTBO,
CI0KHOE BENIECTBO, BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHUSI, XUMUYECKasi pPeaKivsi, XUMUYEeCKasi CBs3b, TEIUIOBOM 3(P(DEKT
peakiuuu, MOJib, MOJISIPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaiu3aTop, XHWMHUYECKOE€ paBHOBecHe, oOOpaTUMble U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIINH,
OKHUCJIUTENb,  BOCCTAHOBUTENb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
AIITOTpONUs, aM(POTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJIGHTHAsl, MOHHAS,
METAJIMYECKasi), KpPUCTANIMYECKAass pEHIETKa, KOpPpO3Usl METaJIOB,
CIJIaBbl, CKOPOCTb XHMHUYECKOW PEAKUHH, MPEAEIbHO JIOMyCTUMAas
koHueHTpanus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TMOHATHH U
IIPUMEHSATH T MTOHITHUS PHU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (HOPMYT
BEUIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCAMHEHUSAX PpA3JIMYHOIO COCTaBa, IPUHAMIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COCIWHEHUU 1o ¢dopmyrnaMm, BHUI XUMHUYECKOU
CBs3U (KOBaJE€HTHAs, WOHHAs, METaUIM4YecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;



packpeiBath cmbich Ilepumoamueckoro 3akona [[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMaHUE: OIUCHIBAaTh U XapaKTepHU30BaATh
tabnmuunyio (opmy [leproamdeckoil CUCTEMBl XMUMHYECKHX DJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaueHUs, KOTOpPHIE WMEIOTCA B TNEPHOIWYECKONW Tabmuie, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsia  sjapa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpesiefieHie HUX 10 DJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOLIUE
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB 3JIEMEHTOB M MX COCJIMHEHHI B
npejenax MajblX NEPUOJIOB M TIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEU(DUUECKHE XUMHUYECKHUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
pUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPAaBHEHUS DJIEKTPOIUTHUYECKOW JTUCCOLMAIIMU  KHUCIOT,
1IEJI0YEH U COJIECH, TTOJIHBIE M COKPAILIEHHBIE YPABHEHUS PEAKIUN NOHHOTO
oOMEHa, ypaBHEHHUS pEaKlui, TMOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKkpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca ITUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCHUMOCTH OT HX CTPOECHUS,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHX MPEBpPAlICHUNA B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJSPHYIO UM MOJISIPHYIO MaccChl
BEIIIECTB, MACCOBYIO JOJIIO XHUMHUYECKOTO »JJeMeHTa 1o dopmylie
COEIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

cOOJII01aTh rpaBuia OJIL30BaHUS XUMHUYECKOH MOCY101 "
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe TmpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJNYYEHUI0O U COOMPaHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

NPOBOAUTL  pEaKIuW, TOJATBEP)KIAIOIINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAaCcMO3HABATh OMBITHBIM MYyTEM XJIOpUJI-, OpOMU/I-,
nonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,



KaTUOHbl aMMOHHSI U HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX BEILIECTB;

MPUMEHSITh OCHOBHBIC OIEpAlMi MBICIUTENBHON AEATENbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, O0OOOIIEeHHE, CHUCTEMATHU3aIUIO, BBISBICHUE
MPUYUHHO-CJIEJICTBEHHBIX CBS3€M — I HU3Y4YEHHUS CBOWCTB BEUIECTB U
XUMHUUYECKUX PEaKIui, €CTECTBEHHO-HAYYHbIE METOJIbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHNEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H

MBICJICHHBIN ).
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Pasznen 3.Ilepuognyeckuii 3axon u [lepuoguyeckasi cucreMma XuMu4ecKux 3jaemMeHToB /1.
N. MenpaeneeBa. CTpoeHue aToMOB. XUMHYECKasl CBSAI3b. OKUCIUTEIbHO-
BOCCTAHOBHTEJIbHbIE peaKIIUN
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3.2
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peaKium»

Bo3nyx — cmech
ra3zoB. CocraB
Bo3ayxa. Kucnopon

bu6mmoreka [IOK

21 eMOHT I https://m.edsoo.ru/ffo
d448e
MIPOCTOE BELIECTBO.
O30H
duznueckue u
XUMHYECKHE
CBOMCTBA
KHCIOpOZa bu6mmoreka [IOK
22 https://m.edsoo.ru/ffo
(peakuuu 44614
OKUCJICHUS,
ropenue). [lonsarue
00 okcugax
CrniocoOsr
MOJTy4eHUS
KHCJIOPOJIa B bubnunoreka [JOK
23 = naboparopuu u https://m.edsoo.ru/ff0
MIPOMBIIIIIICHHOCTH. d497a
IIpumeHeHue
KHCIIOpo/ia
TennoBoii a3 dext
XUMHUYECKON
peakuuu, IOHATHE O bubnnorexka [JOK
24 | TepMOXMMHUYECKOM https://m.edsoo.ru/ffo
ypaBHEHUH, IK30- U d4790
SHIOTEPMHUYECKUX
peaKnusx
Tormnuso (HedTs,
yroJIb U METaH).
3arps3HeHue bubmmorexa [IOK
25 BOBIYXa, CTIOCOGEL https://m.edsoo.ru/ff0
) d4cda
ero
MIPEIOTBPALICHUS
[TpakTnueckas
pabota N2 3 o
teMe «llonydenue n bubnnoreka [JOK
26 cobupanue https://m.edsoo.ru/ff0
KHCIIOPO/Ia, d4ae?
M3Y4YEHHE €ro
CBOMCTB»
Bomopon — bubnmoreka [JOK
27 | 2JeMEeHT U IPOCTOoe https://m.edsoo.ru/ffo

BCIICCTBO.

d4ddo
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Haxoxnenue B
MpUpoae

duznueckue u

XUMHYECKHE bubmuorexa [JOK
28 | cBoiicTBa BOJIOpO/IA. https://m.edsoo.ru/ff0
[Ipumenenue d4ddo
BOJIOpOa
Morsmie o bu6mmoreka [IOK
29 B https://m.edsoo.ru/ff0
d50d2
Crioco0bl
HonyeHus bu6mmoreka [IOK
30 BOIOPOJA B https://m.edsoo.ru/ff0
d4ddo
nabopaTopun
[Ipaktrueckas
paborta N2 4 o
teme «llonmyyenue n bubnuorexa [IOK
31 cobGupanue https://m.edsoo.ru/ff0
BOJIOpO/IA, daf42
U3Y4YECHHE €ro
CBOMCTB»
Monsipabiii 00BEM bubnuorexa [JOK
32  rasoB. 3aKoH https://m.edsoo.ru/ff0
ABoraapo d542e
Brruncnenus
00BEMa,
KOJINYECTBA
BEIlECTBA rasa 1o bubmorexa HOK
33 €r0 H3BECTHOMY https://m.edsoo.ru/ff0
d55a0
KOJMYECTBY
BEIIECTBA WJTH
00BEMY
Brruncnenus
00BEMOB Ta30B 1O
bu6nmoreka [JOK
34 ~ YPABHCHIIO https://m.edsoo.ru/ff0
peaxiuy Ha OCHOBE d5708
3aKOHa 00BEMHBIX
OTHOIIIEHUH Ta30B
dusnveckue u bu6mmoreka [IOK
35  XxuMHYecKue https://m.edsoo.ru/ff0
CBOICTBAa BOJBI d587a
CocraB OCHOBaHUH. bubnmnoreka [JOK
36  IlonsTue 06 https://m.edsoo.ru/ff0
MHIMKATOpax d59e2
37 Boma kak bubmuorexa [JOK

https://m.edsoo.ru/ff0
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pacTBOPHUTED.
Hacrwiennsie u
HEHACBIICHHBIC
pacTBOPBL.
MaccoBas 1071t
BCIIIECTBA B
pactBope

d5b40

[IpakTuueckas

pabora N2 5 o

TeMe

«IIpuroroBnenue bubnuorexa [JOK
38 pPacTBOPOB C https://m.edsoo.ru/ff0

onpeeNEéHHOM d5eba

MAacCOBOH IoJIeH

PacTBOPEHHOTO

BEIIIECTBAY

KoHntposbnas

o bu6mmorexa [IOK

39 padora N2 no Teme https://m.edso0.ru/ff0

«Kucnopoa. 46342

Bogopon. Boga»

OKcHaBI: COCTaB, bu6mmoreka [JOK
40  xnaccudukanys, https://m.edsoo.ru/ff0

HOMEHKJIaTypa d664e

[Tonyuenue u

XUMUYECKHE

CBOMCTBA bu6mmoreka [IOK
41  KHCIIOTHBIX, https://m.edsoo.ru/ff0

OCHOBHBIX U d664e

aM(pOTEpHBIX

OKCHJIOB

OcHOBaHU: COCTAB, bu6nmoreka [JOK
42  xraccuukanms, https://m.edsoo.ru/ff0

HOMEHKJIATypa d67ca

ITonyyenue u

T bu6mmoreka [IOK
43 . https://m.edsoo.ru/ff0

CBOICTBA ) d67ca

OCHOBaHHI

KucnoTsr: cocras, bubmuorexa [JOK
44  xnaccudukanus, https://m.edsoo.ru/ff0

HOMEHKJIaTypa dfee2

ITonyuyenue u bubnnorexka [HOK
45  XuMHYECKHue https://m.edsoo.ru/ff0

CBOMCTBA KHCJIOT dfee2
46 Conu (cpennue): bubmuorexa [JOK

HOMEHKJIaTypa,

https://m.edso00.ru/00
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CII0co0BI ad9474
MOJTy4eHUS,
XUMHUYCCKUE
CBOMCTBa
[IpakTnueckas
pabora N2 6.
Pemenme bubmuorexa [JOK
47 ONCTICPUMCHTATILHEL https://m.eds00.ru/00
X 3aJ1a4 110 TeMe adob7c
«OCHOBHBIE KJIACChI
HEOPTraHUYECKHUX
COCTUHEHUN )
I'enerndeckas cBs3b
MEKILY KIaccam bu6mmoreka [IOK
48 HEOPIAHHHYECKIX https://m.eds00.ru/00
3 adgas0
COCIMHCHUI
O06o061IeHuE U bu6mmoreka [JOK
49 | cucremaTtuzanus https://m.eds00.ru/00
3HAHUI ad9cb2
KonTponbhas
pabora N23 o Teme bubmuoreka [JOK
50 = "OcHoBHBIE KIaCCHI https://m.eds00.ru/00
HEOPraHUYECKHX addela
coeqrHeHnn"
[TepBbie MOMBITKH
KIaccupuKaluu
bu6mmoreka [IOK
51 XIMHACCIIX https://m.eds00.ru/00
AJIEMEHTOB. adoffa
[TonsTHe 0 rpynmax
CXOJIHBIX 3JICMCHTOB
[Tepuonnueckuii
3aKOH U
IIepnonuueckas bubnnoreka [JOK
52 = cucrema https://m.edso00.ru/00
XUMHYECKHX adab52c
anemeHToB /[. U.
Menneneena
TTepWO/Tb, FPYTIIIH, bu6mmoreka [IOK
53 I — https://m.edso00.ru/00
adab52c
CrtpoeHue aTOMOB. bubnuorexa [IOK
54 = CocTaB aTOMHBIX https://m.edso00.ru/00
sanep. M3oTomsl ada342
55 Crpoenue bubnmnoreka [JOK

QJICKTPOHHBIX

https://m.edso00.ru/00
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000110Y€K aTOMOB
3JIEMEHTOB
[Tepuonnueckon
cuctemsl J1. U.
MemneneeBa

adabbc

XapakTepucTuka
XUMHYECKOT0

3JIEMEHTA MO €ro bubmuoreka [JOK
56 = MOJIOXKCHUIO B https://m.eds00.ru/00

[Tepuonnueckon ada824

cucteme /1. W.

MemneneeBa

3HaueHune

[Tepuoanueckoro

3aKOHA JJIS

bu6mmoreka [IOK

pa3BUTHS HAYKH U

57 npascrik, I, U, https://m.eds00.ru/00
adad6e

MenneneeB —

Y4EHBIN, IEJAror U

Ipa)xJIaHuH

PesepBHBIii ypOK.

O06006111eH1E U

CHCTEMAaTHU3alHS bu6mmoreka [IOK
58 | 3HaHmii / https://m.eds00.ru/00

Bceepoccutickas adb33c

MIPOBEpPOYHAs

paborta

KoHntposbHas

pabora N24 o Teme

«CtpoeHue aroma. bubnnoreka [JOK
59  Xwumwuyeckas cBA3b» https://m.eds00.ru/00

/ Beepoccuiickas adb486

MIPOBEpPOYHAs

paborta

f;:::fzgzilgamn bubmuorexa [JOK
60 https://m.eds00.ru/00

XUMHUYECKHUX adaab8

3JIEMEHTOB

Vommas bubnmoreka [JOK
61 https://m.eds00.ru/00

XUMHUYECKast CBA3b adac34

KoBanenTHas bubmuorexa [JOK
62  momspHas https://m.edso00.ru/00

XAMHYECKas CBS3b adaab8
63  KoBaneHTtHas bubmmorexa [JOK

https://m.edso0.ru/00
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HETOJIIPHAS adaab8
XUMHYECKasl CBS3b
bubmuoreka [JOK
64  CrerneHb OKHUCICHHS 1 https://m.eds00.ru/00
adae28
OKucnauTenbHO- bubmuoreka [JOK
65 = BOCCTaHOBHUTEIIBHBIC 1 https://m.eds00.ru/00
peakiuu adb076
bu6mmoreka [IOK
Oxkucnaurenu u
66 1 https://m.eds00.ru/00
BOCCTaHOBHUTEIIU adb076
PesepBHbIii ypOK.
O60061eHue u
bu6mmoreka [IOK
cucTeMaTu3anus
67 . 1 https://m.eds00.ru/00
3HAHUM MO TeMe
ad9ch2
«CtpoeHue aroma.
XUMUYECKas CBSI3b»
PesepBHBIil ypoK.
0 60gmeHHeyz bubmuorexa [JOK
68 1 https://m.edsoo.ru/ff0
CI/ICTel\faTI/IBaIII/ISI d61c6
3HAHUH B
OBIIEE
KOJIMYECTBO
68 5 4
YACOB 11O
I[TPOT'PAMME
9 KUIIACC
N2 Koaun4yecTBo 4yacos DJIeKTPOHHbBIE
Jara
uugposbie
Tema ypoxka Bce Konrpoasn IIpakrunuec wu3ydeH
o0pa3oBaTte/ibHbIE
ro ple pa0doThl  KHe padoThl  HA
N pecypchl
Ilepuonnueckuii
3aKOH.
Ilepnonnueckas bubmmnoreka HOK
1 cucreMa https://m.edsoo.ru/00a
XUMHUYECKHX db59e
anemeHToB Jl. U.
Menneneesa
3aKOHOMEPHOCTH
B H3MCHCHUH
. bubnunorexa LIOK
CBOWCTB
2 https://m.edsoo.ru/00a
XAMHYECKHAX db6b6
AJIEMEHTOB I
IIEPBBIX TPEX
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NEepPHOJIOB

Knaccudukanus
¥ HOMEHKJIaTypa

bubnmoreka [IOK
https://m.edsoo.ru/00a

HEOPraHUYECKUX
p db7e2

BEILIECTB

Buner

XHUMHYECKOU bubnunoreka LIOK

CBSI3U U TUIIBI
KPUCTAJTINYECKH
X PELETOK
Konrtponbnas
padota N21 1o
TeEME
«IloBTOpEHue n
yriayOnenue
3HaAHUU
OCHOBHBIX
pazzenoB Kypca 8
KJ1acca

https://m.edsoo.ru/00a
dbac6

Knaccudukanms
XUMHYECKHUX
peakuii o
Pa3JIMYHBIM
MpU3HAKaM
ITonsarue o
CKOPOCTHU
XUMHYECKOH
peaKkIuu.
ITonsTue o
TOMOT'CHHBIX U
reTepOreHHBIX
peaKIusax
ITonsarue o
XUMHYECKOM
PaBHOBECHH.
®DaxTopsl,
BIIMSIONINE HA
CKOPOCTb
XUMHUECKOH
peakiuu u
MOJIOKEHHE
XUMHYECKOTO
paBHOBeECHS

bubnunoreka LIOK
https://m.edsoo.ru/00a
dbch0

bubmmoteka IIOK
https://m.edsoo.ru/00a
dbe9a

but6mmoreka [IOK
https://m.edsoo.ru/00a
dc28c

OKHUCIIUTENBHO-
BOCCTAHOBUTEIb

but6mmoreka [IOK
https://m.edsoo.ru/00a
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HBIC pEaKIUU

dcade

Teopus

AIIEKTPOIIUTUIEC

KOH bu6nmoreka [IOK
10  aguccormanuu. https://m.edso0.ru/00a

CuipHbBIE U dcd68

ciaObIe

3JICKTPOJIUTHI

Hounnrlie bubnunorexa LIOK
11  ypaBHeHUs https://m.edsoo.ru/00a

peaxuuii dd448

XUMHUYECKHUE

CBOMCTBA KUCJIOT

1 OCHOBaHHUH B

CBETE bubnunoreka LIOK
12 npencraBneHUit https://m.edsoo.ru/00a

00 dd5d8

AIIEKTPOJIUTUIEC

KOH

JIUCCOIUAIIIN

XUMUYECKHUE

CBOICTBA cojIeH

B CBETE

IpecTaRTeH bubnunoreka LIOK
13 https://m.edsoo.ru/00a

00 ddsb2

AIEKTPOTUTUYEC

KOH

JIUCCOIUAIIAN

HoHsiTHe o bubmmoteka IIOK
14 . https://m.edsoo.ru/00a

THIPOITU3E COJIeH ddod4

O6o0menue u bubmuorexa [JOK
15  cucremaruzamus https://m.edsoo.ru/00a

3HAaHUM dddi12

[IpakTnueckas

pabora N2 1. bubnnorexa [JOK
16 «Pemenue https://m.eds00.ru/00a

SKCIIEPUMEHTAITb ddbfa

HBIX 3aJa4»

KoHTtponbHas

padora N2 mo bubmuorexa [{OK
17 TMe https://m.edsoo.ru/00a

«DNEeKTPONUTHYE ddeco

cKast

JIUCCOLIUAINA.
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19

XuMHuyeckue
peakiuu B
pacTBopax»
OOmas
XapaKTEepUCTUKA
raJIoreHOB.
Xumudaeckue
CBOMCTBa Ha
MIpUMepe XJopa
XJI0pOBOAOPOA.
ConsHas
KHUCIIOTa,
XHUMUYCCKHEC
CBOMCTBA,
MOJIy4EeHHE,
MIPUMEHEHHUE

bubnunorexa LIOK
https://m.edsoo.ru/00a
ddfe2

bu6nmmoreka [IOK
https://m.edsoo.ru/00a
del04
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22

[IpakTuueckas

padota N2 2 o
TeMe
«ITonyuenue
COJISTHOM
KHCJIOTHI,
U3y4eHHE €€
CBOWCTB»
Beruucnenus no
ypaBHEHUSAM
XUMHUYECKHUX
peaKkuuu, eciu
OJIVH U3
pEareHToB JIaH B
U30BITKE

Ob6mas
XapaKTepUCTUKA
aneMeHToB VIA-

TPYIIIBI

bubnuoreka [{OK
https://m.edsoo.ru/00a
de348

bu6nmorexa LIOK
https://m.edso0.ru/00a
de488

bu6nmorexa LIOK
https://m.edsoo.ru/00a
de64a

23

AmoTponHsie
Mo auUKaITII
CepHI.
Haxoxnenue
Cephl U €€
COECTMHEHUN B
MpUpPOJE.
Xumudaeckue
CBOMCTBA CEpBI

but6mmorekxa [IOK
https://m.edso0.ru/00a
de64a

24

CepoBogopon,

bu6nunorexa LIOK
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26

CTpOEHUE,
dusnueckue u
XUMUYECKHE
CBOMCTBA
Oxcuppl cepsl.
Cepnas KucjoTa,
buzndeckue u
XUMHUYECKHE
CBOMCTBA,
MIPUMEHEHUE
XuMH4YeCcKue
peakiuu,
JeXKaIlue B
OCHOBE
MPOMBIIIJICHHOTO
crocoba
MOJTyYeHUSs
CEPHOU KHUCIIOTHI.
XUMHYECKOE
3arpsi3HEHUE
OKpYKaroleun
Cpelibl
COCTMHEHUSIMU
cepbl

https://m.edso0.ru/00a
de802

bubnunoreka LIOK
https://m.edsoo.ru/00a
dea28

bubnunoreka LIOK
https://m.edsoo.ru/00a
dec8a
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Brruucnenue
MacCOBOM JOJIN
BBIXOJIa
MPOAYKTa
peakiuu

O0mas
XapaKkTEepUCTHKA
3JIeMeHTOB VA-
rpynnsl. A30T,
pacnpocTpaHeH!
€ B PUPOJIE,
¢buznueckue u
XHUMUYECKHE
CBOMCTBaA

bubmmoteka IIOK
https://m.edsoo.ru/00a
dec8a

bubmmoteka IIOK
https://m.edsoo.ru/00a
deeab

29

30

AMMuak, ero
dusnueckue u
XUMHUYECKHE
CBOICTBA,
MOJIyYeHHUE U
pUMEHEHNE
IIpakTHueckas

but6mmorekxa [IOK
https://m.edsoo.ru/00a
dfoo4

but6mmoreka [IOK



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

31

padora N2 3 mo
TeMe
«ITonyuenue
aMMHaKa,
H3y4YEHHUE ero
CBOMCTB»
A3ornas
KHCJIOTa, &
dusnueckue u
XUMHYECKHE
CBOMCTBaA

https://m.edso0.ru/00a
df180

bu6nmoreka [IOK
https://m.edsoo.ru/00a
df306

32

33

34

35

Ucnonb3oBanue
HUTPATOB U
coJieii aMMOHHUS B
KauecTBe
MUHEPATBHBIX
yIn0OpeHwHil.
XUMHYECKOE
3arpsi3HeHue
OKpY’Karolen
Cpelibl
COCTMHEHUSIMU
azoTa

dochop. Okcun
docdopa (V) u
dbochopnas
KHCJIOTA,
¢dusnueckue u
XUMHUYECKHE
CBOICTBA,
MOJIyYeHHUE
Hcnonb3zoBanue
docdaroB B
KauecTBe
MUHEPATBHBIX
yInoOpeHuil.
3arpsi3HeHUE
IIPUPOJHOMN
cpenbl
dbocdaramu
VYraepon,
pacrpocTpaHeHH
€ B TIPUPOJIE,
buznueckue u
XUMHUYECKHE

bubnuoreka [{OK
https://m.edsoo.ru/00a
df518

bu6nunorexa LIOK
https://m.edsoo.ru/00a
df68a

bu6nunorexa LIOK
https://m.edsoo.ru/00a
dfc20

bubnunorexa LIOK
https://m.edso0.ru/00a
dfd9c



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

CBOMCTBA

Oxkcubl
yriepoja, ux
dusnueckue u

XUMUYECKHE
e — bubnuorexa [JOK
36 https://m.edsoo.ru/00a
DKOJIOTHYECKHUE
dfebe
po0JIEMBI,
CBSI3aHHBIC C
OKCHIOM
yraepona (IV)
YrosbHast bubnnorexa LIOK
37 | kucnorau eé https://m.edso0.ru/00a
COJIM e006¢c
[IpakTuueckas
pabora N2 4 o
TeMe
"Tlony4yenue bubmmorexa LIOK
38  yrmekucnoro https://m.edso0.ru/00a
rasa. e027e
KauectBennas
peakius Ha
KapOoHaT-HOH"
IIepBoHavanbHBI
€ TIOHATHS 00
OPTAHIIECKHX bubmuoteka [IOK
39 BELIECTRAX KAK O https://m.edsoo.ru/00a
€054e
COCMHEHUSIX
yriepoja
Kpememii  ero bubmuoreka [{OK
40 S — https://m.edsoo.ru/00a
€080a
IIpakTrueckas
pabora N2 5.
Pemenne
AKCIIEPUMEHTANb bubnuoteka [JOK
41  gwIX 3a7a4 1O https://m.edsoo.ru/00a
TeMe e0bf2
«Baxueite
HEMeTaJUIbl U UX
COCIUHCHHS
KonTponbHas G LOK
nOIMOoTEKA
42 P aGora N23 o https://m.edsoo.ru/00a

TEME
«Baxueniue

€0el8



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

HEMCTAJJIBI U UX

COCTUHEHUS»
OO6mias
XapaKkTEepUCTUKA
XUMHYECKHUX
3JIEMEHTOB —
METAaJLJIOB.
MeTtanaudeckas bubnunoreka LIOK
43  cBa3b U https://m.edsoo.ru/00a
MeTaJUIn4YecKast el103e
KpUCTaJUIMuecKa
A peleTKa.
duznveckue
CBOICTBa
METAaJIJIOB
XHUMHYECKHUE
CBOICTBa
METaJIJIOB. bu6nmorexa LIOK
44 DaexkTpoXuMHUecC https://m.edsoo.ru/00a
KUH psia el1156
HaIpsHKEHUN
METAaJIJIOB
O61111e crocoobl
MOJTyYeHUs
METaJlIOB.
CraBsl.
Brrancaenus mo
bu6nunorexa LIOK
45 YPABHEHIAM https://m.edso00.ru/00a
XHMHH??KHX e1156
peakIui, eciu
OJIVH U3
peareHToB
COJIEPKUT
npuMecH
Ilonsarue o bu6nmorexa LIOK
46 = koppo3uu https://m.edsoo.ru/00a
METaJIIOB €1278
but6mmoreka [JOK
47 Ei?;ii;ﬂe https://m.eds00.ru/00a
e14b2
Oxcuael u but6mmoreka [IOK
48  TUAPOKCH]IBI https://m.edsoo.ru/00a
HATPUA U KU el4b2
[lemouno3zemenb bubnnoreka [JOK
49  HbIe METAJUIBI — https://m.edso0.ru/00a

KaJIBIIMHA 1

£15e8



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

Mar"Hum

Baxneiimme but6mmoreka [IOK
50  coemuHeHUs https://m.edsoo.ru/00a
KaJIbIUs el5e8
O6o0mmeHue u
51 CUCTEMAaTH3ALUA
3HaHMH
JKécTkocTh BOIBI bubnunoreka LIOK
52  u cmocoOsI eé https://m.edsoo.ru/00a
yCTpaHeHHUs 1886
[IpakTnueckas
padora N2 6 o
bubnunorexa LIOK
53 IeM_.e https://m.edsoo.ru/00a
KéctkocThb elaes
BOJIBI 1 METO/IBI
e€ yctpaneHus"
bubnunoreka LIOK
54 | AmomMuHUR https://m.edsoo.ru/00a
elcb4
AmdoTtepHbie bubnmoreka [JOK
55  cBoiicTBa okcHaa https://m.edsoo.ru/00a
Y THJPOKCUIA elc64
bubmuoreka [{OK
56 = XKeneso https://m.edsoo.ru/00a
€1d86
Oxcuppl,
FHAPOKCHIBI 1 bubmuoreka [{OK
S7 comn xenesa (IT) https://m.edsoo.ru/00a
€35e6
u xxenesa (I1I)
O6o0menue u
58  cucremaTuzanus
3HaHUU
[IpakTnueckas
pabora N2 7.
Pemienne
JKCIIEpUMEHTANb bubmuoreka [IOK
59  HBIX 33734 1O https://m.edso0.ru/00a
TeMe e3ded
«Baxunemnme
METaJUIbl U UX
COCTMHECHUS)
Brrunciaenus mo
but6mmoreka [IOK
60 YPABHEHIAM https://m.edsoo.ru/00a
XUMHYECKHUX

peakuui, eciu

el750



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

61

OJINH M3
peareHTOB J1aH B
HU30BITKE WIIH
COJICPKUT
MIPUMECH.
Brrancnenus
MAacCCOBOH JI0JIU
BBIXOJIa
MIPOJIYKTa
peakiuu
O0o061IeH e U
CHCTEMAaTHU3aLUs
3HAHUMN

62

KonTponbhas
pabota N24 o
TeMe
«Baxnenmue
METaJUIbl U UX
COCTUHEHUS

63

64

BemiecTBa n
MaTepualibl B
IIOBCEIHEBHOMI
JKHU3HH YeJOBEKa
XuUMHUIecKoe
3arpsi3HEHUE
OKpYyKaroleun
cpenbl

bubnunoreka LIOK
https://m.edsoo.ru/00a
e3f50

bubmuoreka [{OK
https://m.edsoo.ru/00a
e4270

65

66

Ponp xumuu B
peleHnun
9KOJOTHYSCKUX
npobiem
PesepBHBIi ypOK.
0O00011eHnEe "
CHCTEMAaTH3aIIHs
3HAHHI

bubmmoteka IIOK
https://m.edsoo.ru/00a
e4270

bu6nmorexa LIOK
https://m.edsoo.ru/00a
e0d0a

67

68

PesepBHBIi ypOK.
O6o0061eHne u
CUCTEMAaTH3aLMs
3HAHUU
PesepBHBIi ypOK.
0O00011eHne n
cUCTEMaTU3aIus
3HAHWI

but6mmoreka [IOK
https://m.edsoo.ru/00a
db33c

bubnunorexa LIOK
https://m.edso0.ru/00a
d9cb2

OBILIEE
KOJIMYECTBO

68



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

YACOB I10
I[TPOTPAMME

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KJIACC

Kox
NMPOBEPAEMOro
pe3yjabrara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTO 00111er0 00pa30BaHus

1

11

1.2

13

14

ITo Teme: «IlepBOoHaYanbHbIE XUMHUYECKHUE TIOHATHI

pacKpbIBaTb  CMBICII OCHOBHBIX XMMMUYECKHX IIOHATHH: aroMm,
MOJIEKYJIa, XUMHYECKMH DJJIEMEHT, IIPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OIHOpPOJIHAsT W HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTECIIbHAS AaTOMHAas M MOJIEKYJISIpHAs Macca, KOJIHMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas M0 XHUMHUYECKOIO
AIIEMEHTa B COEIMHEHUHU, MOJIIPHBIM 00BEM, XMMHUYECKasl peaxius,
KJaccu(uKalus — peakuMid:  peakUuu  COCAMHEHHUs,  PeaKkLuu
pas3IOKEHUs,, PEAKUMM 3aMEIICHMs, pPeakuuu OOMEHa, JK30- H
HHJIOTEPMHUUYECKHE DPEaKlnu, TeroBoi 3(ddekT peakuuu, pacTBop,
MaccoBast J10Jis BeulecTBa (IIPOLEHTHAs! KOHIIEHTpAI|s) B pacTBOpe
WJUIFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHMUYECKUX IOHATUH H
IIPUMEHSATH 3TU NOHATHUS IIPU ONHCAHUM BEIIECTB U UX MPEBPAIICHUN
UCMOJIb30BaTh XMMUYECKYI0 CHMBOJIUKY JJsl COCTaBlIeHUS (HopMys
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTb  CMBICI  3aKOHOB  COXPAaHEHHs MacChl  BEIIECTB,
IIOCTOSTHCTBA COCTaBa, ATOMHO-MOJIEKYJISIDHOTO Yy4YE€HHs, 3aKOHa

ABoraapo

1.5

OIpECaAcCIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6HHapHHX

COCOAUMHCHUAX

1.6

KJIaCCU(UIUPOBATh XMMHUYECKUE pEAKIUH (110 YHUCIYy U COCTaBYy

YUYaCTBYIOUIMX B PEaKIUH BELIECTB, 10 TEIJIOBOMY YPQEKTy)



1.7

BBIUHCIISTh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl

BCIICCTB

1.8

BBIUUCIISITh MAacCOBYIO JIOJII0 XHMHUECKOTO 3JeMeHTa 1o (opmyie

COCAMHCHUS,

1.9

1.10

BBIUHUCIIATH MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE
IPUMEHATh €CTECTBEHHOHAYYHbIE METO/bI [TO3HAHUs — HaOII0/IeHHe,
U3MEpPEHUE,  MOJEIIMPOBAHME,  OKCIEPUMEHT  (pealbHBIl U

MBICJICHHBIN )

2.1

2.2

2.3

ITo Teme: «BaxHelne npeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY
pacKpbIBaTh CMBIC OCHOBHBIX XHWMHYECKMX IIOHATHI: OKCH]I,
KHCJI0Ta, OCHOBAHHE, COJIb

ONpeNeNsaTh MPUHAICKHOCTh BEUIECTB K OMNPENEIEHHOMY Kiaccy
COeIMHEHUH 1o Gopmyam

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

2.5

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHUYECKHUE CBOICTBa
BEIIECTB Pa3jIMYHBIX KJIACCOB, MOJATBEPKAAs ONUCAHHE HpUMEpaMHU
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUIM
IPOTHO3UPOBAaTh CBOICTBA BELIECTB B  3aBHUCHUMOCTU OT HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXHOCTH IPOTEKAHUS XUMHUYECKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

CIeIOBaTh IPAaBWJIaM  I[OJIB30BAHHUS XUMHUYECKOM TIOCYIOM W
71a0opaTOpHbIM 000pY/IOBaHMEM, a Tak)Ke MpaBWiIaM OOpaIleHus ¢
BEUIECTBAMH B COOTBETCTBUU C HUHCTPYKUUSMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpPOB C ONPEACIEHHOM MAacCOBOM JOJEH pacTBOPEHHOTO
BEIIECTBA, MNIAHUPOBATH U MPOBOJUTH XMMUUYECKHUE SKCIIEPUMEHTHI I10
paclo3HABaHUIO PACcTBOPOB IIEJIOYEH M KHCIOT C TOMOILUBIO
WHIUKATOPOB (JIakMmyc, (heHoadTaaernH, METHIOPAHX U IPYTHE)

MMpOBOAUTDH pacqéTm 10 YPaBHCHHUIO XUMHYSCKOMN pcaKknuuu

3.1

ITo Teme: «llepuommuecknii 3akoH u Ilepmonmueckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHbBIEC PEAKIIUN)

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHH: AIpO aToMma,
AIIEKTPOHHBIA CJIOW aToMa, aToOMHas OpOWTalb, paguyc aroma,
XUMHMUYECKasl CBsI3b, MOJISIpPHAsT M HEMNOJSAPHAs KOBAJIEHTHAs CBS3b,

ANEKTPOOTPUIATENIBHOCTh, HWOHHAA CBA3b, HOH, KAaTHOH, AaHHWOH,




CTCIICHb OKUCJIICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

OINHKCBHIBATh M XapaKTepH30BaTh TabnmuuHyio ¢opmy Ilepuoandeckoit
CHUCTEMBbl XMMMYECKHX O3JIEMEHTOB: pa3jivuyaTh IOHATUS «TJIaBHAs
noarpynna (Arpynma)» u «obouHas noarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

packpsiBaTh cMbica [lepuoanueckoro 3axkona .M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHKE NMEPUOJIMYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKHUX OJJIEMEHTOB OT WX TnoyoxkeHus B Ilepuoanueckoit

CHCTEMCE

3.5

3.6

3.7

COOTHOCUTh  00O3HAuU€HHUs, KOTOpbIE HMMEIOTCSI B  Tabiuie
«Ilepuonuyeckass  cucremMa  XUMHUYeCcKHX  ojementoB  J[.W.
MenpeneeBa» ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKHUX OJIIEMEHTOB (COCTaB M 3apsia  s1apa, oOliee Yucio
AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)
OMpeeNsaTh  CTENeHb OKHUCJICHHUS DJJIEMEHTOB B  OHMHApHBIX
COCTMHEHUSX

OTpeAeNaTh BHUJ XHUMHUYECKON CBsI3M (KOBaJCHTHAasT W HOHHAs) B

HCOPTaHNYCCKUX COCAUHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro

pe3yJibTaTa
1

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBO U XUMHUYECKas pCaKkuus»

11

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX IOHSATUH: pacTBOp,
AIIEKTPOJINTHI, HEJJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs AUCCOLMALINS,
peakuu MOHHOTO OOMEHa, KaTalu3aTrop, XMMHUYECKOE paBHOBECHE,
oOpatumble u HeoOpaTuMbIe peakiuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIE peaxuumu, OKHUCJIUTETD,
BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBIIEHUE, aJUIOTPOIMS,
am(poTepHOCTh, XUMHYECKass  CBsI3b  (KOBaJeHTHas, HOHHAas,
MeTaJuIMuecKas), KpPUCTAUIMYECKass pelETKa, CIUIaBbl, CKOPOCTb
XUMHYECKON PEaKUN

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUH U

MIPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHHfI




1.3

14

1.5

COCTaBJISITh ypPaBHEHUS AIIEKTPOJIUTHUYECKON IUCCOIUAIMKM KHUCIIOT,
1IEJI0Ye M COJICH, TOJHBIE M COKpAlIEHHbIC YPABHEHHS pPEaKIil
MOHHOTO OOMeHa

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil
MOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OaaHca dTUX peaKiuit

MPOBOAMTDH PACUETHI M0 YPABHEHUIO XUMUYECKOM peaKkIuu

Ilo temam: «Hemerayuibl U uUX coequHEHUS» U «MeTalibl U HUX

COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE U CIICHU(PHUECKUE XUMUIECKUE
CBOMCTBA IIPOCTBIX M CIJIOKHBIX BEUIECTB, IOATBEPKIasi ONUCAHHE
IIpUMEpaMu MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUM COOTBETCTBYIOIIMX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMIUX CYIICCTBOBAHHNC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

2.4

IMPOrHO3NpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMU,
BO3MOYKHOCTH TPOTCKAHUS XUMHUYCCKUX MPEBPALNICHUN B Pa3IUYHBIX
YCIIOBHSX

CJIeZIOBaTh  IpaBHJaM  TIOJb30BAHUS XHUMHYECKOW IOCYAOH U
1ab0paTOPHBEIM O0OpPYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIICHHS C
BCIIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSMHU I10 BBIMOJHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OINBITOB IO IMOJYYCHUIO U C06I/IpaHI/IIO

Fa3006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MNpOBOAWTL PCaKOWH, ITOATBCPIKAAIOIINEC KQ4eCTBEHHLIH COCTaB
pa3jMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM NYTEM XJIOPUA-,
Opomun, wuomua, kapOonat, Qocdar, cumukar, cynabdar,
THJIPOKCUINOHBI, KaTHOHBI aMMOHUS, WOHBI H3yYEHHBIX METAJJIOB,
MPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPIaHUUECKUX BEILIECTB

ITo Teme: «XHUMHsI U OKPY:KAIOILIAsl CPENA»

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XxuMuueckux nonsatui: [1JIK BemecTsa;

KOppO3Usl METAJIJIOB

3.2

IMPUMCHATE OCHOBHBIC OII€panuu MBICIATEIBHOMN JACATCIIBHOCTH —
aHajiu3 MW CHHTC3, CpPaBHCHMUC, O606H_ICHI/IC, CUCTEMATH3AallHUIO,
BBISABJICHUC TPUYNHHO-CJICACTBCHHBIX CBSI3EH — JJI1 NU3YUCHUA CBOMCTB
BCIICCTB M XUMHUYCCKHUX peaKHHﬁ; CCTCCTBCHHOHAYYHBIC MCTOIbI
IIO3HAHUA — Ha6J'IIO}IeHI/Ie, HN3MCPCHUC, MOACITINPOBAHUEC, DKCIICPUMEHT

(peanbHBIN ¥ MBICIICHHBIH )



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
[IepBoHavanbHbIE XUMUYECKHE TOHSATHS

11

1.2

13

14

1.5

1.6

[Ipenmer xumuu. Ponb XMMHM B KU3HU 4e€IOBEKa. XUMHUSA B CUCTEME HayK.
Tena u BemectBa. PU3MYECKUE CBOMCTBAa BEHIECTB. ATpPEraTHOE€ COCTOSHUE
BCIICCTB

ITonsTHE 0 MeTOmax Mmo3HaHusA B XUMHH. UncTele BemlecTBa U cMecH. CriocoObl
pas3aeneHus cmecen

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHTbl. CHMBOJBI XHUMHYECKUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE
Xumuyeckas Gpopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSHCTBA  cocTtaBa  BemiectB.  OTHocuTelbHAas  aToMHas — Macca.
OtHocuTenbHas MOJIEKyJIsipHas Macca. MaccoBast 0J11 XUMHUYECKOTO 3JIEMEHTa
B COEIMHEHUU

KonuuectBo BemectBa. Mosib. MousipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHUIl BemlecTBa. Pacuérel mo dopmynam
XUMHYECKHUX COETUHEHNI

®u3nuecKkue U XMMUYECKUE SIBICHUS. XMMUUYECKasl peakuus U €€ IMPU3HAKH.
3aK0H COXPAaHEHHS MACChl BEIIECTB. XUMHUECKUe ypaBHeHus. Kinaccuduxarus

XUMHUYCCKUX peaKLII/Iﬁ (COCI[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XUMUYECKU SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM MOCY0i, C MpaBUIaMu
paboTel B saboparopun W nOpuémMamu oOpalieHuss ¢ J1a0opaTOPHBIM
0o0opy/sOBaHUEM, H3yUYE€HHE U OINUCaHUE (PU3NYECKUX CBONCTB 0OOpPa3IoB
HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHue (u3nueckux (TUIaBIeHHE BOCKa,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIIKE, KUIEHHE U KOHIEHCAlUs BOJbI) U
XUMUYECKHX  (TOpeHHe CBeYM, [MPOKAIMBAHHE  MEIHOM  MPOBOJIOKH,
B3aUMOJICICTBHE MeJla C KHUCJIOTOM) SIBICHWN, HAOIIONCHWE W OIHMCAaHUE
MPU3HAKOB TMPOTEKaHUS XUMHUYECKUX peakiuil (pa3nokeHwe caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa menu(Il) mpu HarpeBaHuu, B3aUMOJICHCTBUE Kelle3a C PaCTBOPOM
commu meau(Il), nzyuenue cmocoboB pa3aeneHus: cMecei (C MoMOIIbI0 MarHuTa,
bunbTpOoBaHME, BHIMAPUBAHUE, TUCTIILISAIMS, XpomaTorpadus), mpoBeAcHUE

OYHCTKH HOBapeHHOﬁ COJIH, Ha6J'IIO)IeHI/Ie " O CaHUEC PE3YJIbTATOB ITPOBEACHUA




OTBITA, WUTFOCTPHPYIOMIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHHE MOJENIeH

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

2.1

Baxwuelime npeactaBUTeNIn HEOPraHUYECKUX BEILIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopon — anemMeHT M mpocToe
BemecTBo. HaxoxaeHue Kuciopoaa B MPUPOAE, PU3NYSCKUE U XUMUYCCKUE
cBorictBa (peakuuu ropeHus). Oxcunbl. Ilpumenenue kuciopoga. CrocoOb
MOJTy4eHUsT KUCJIOpoJa B J1abopaTopuyd M MPOMBIIIIEHHOCTH. KpyroBopot

Kucaoposa B mpupojie. O30H — aIoTporHas MoaupuKalus KUCIopoia

2.2

2.3

TennoBoil A3 PeKT XUMUIECKON peakui, TEePMOXUMUYECKHE YPaBHEHHS, IK30-
Y SHAOTEpPMHYECKUE peakuuu. TOIUIMBO: yroyib U MeTaH. 3arpsi3HEHUE BO31yXa,
yYCHJIEHUE TTAPHUKOBOTO 3(pdekTa, pa3pylnieHrne 030HOBOTO CIIOs

Bonopon — anemeHT m npocroe BelecTso. HaxoskaeHue Bozmopona B IPUPOZE,
¢u3udyecKkne W XMMHYECKHE CBOWCTBA, IPUMEHEHHE, CIOCOOBI MOIYyYCHUS.

Kucmaote! u comu

2.4

2.5

2.6

2.7

MoutsipHbIii 006EM Ta30B. PacuéThl M0 XMMHUYECKUM ypaBHEHUSM

®dusnyeckue CBOMCTBA BOAbl. Boma kak pacTBopuTenb. PacTtBophl.
HacplilienHbple 1 HEHACBIIIEHHBIE PacTBOPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10 BellecTBAa B pPacTBOpe. XHUMHYECKHE CBOMCTBAa BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupoje M B KHU3HU 4YesoBeka. Kpyrosopor
BO/IbI B IIPUpPO/IE. 3arpsi3sHEHUE NPUPOJHBIX BoA. OXpaHa U OUUCTKA MPUPOTHBIX
BOJ,

Knaccudukanus Heopranuyeckux coenuHeHuid. Oxcuabl. Knaccudukanus
OKCHJIOB: coJjieoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, aM(pOTEpHbIE) W
HeconeoOpazyromue. Homenknarypa okcuaoB. dusnueckue U XUMHUYECKHE
CBOMCTBa OKCHAOB. [loiryueHne okcuoB

OcHoBanmsi. Knaccudukanuss ocHoBaHWUM: MENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HomeHnkiarypa ocHoBaHMi. PU3NYECKUE U XUMUYECKUE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

2.9

2.10

Kucnorsl. Knaccudukanus xucnor. Homenknarypa kucinor. dusmueckue u
XUMHUYECKHE CBOMcTBa KHUCIOT. Psn aktuBHOcTH MeraninoB H.H. bekerona.
[Tony4yenue kucnot
Comu. Homenknarypa coneil. @u3nueckue M XHMHUYECKHE CBOMCTBA COJEH.
[Tomy4yenue conen

I'enernueckas cBs3b MECKAY KiIaCCaMU HCOPraHUYICCKUX COeIUHEHUH

2.11

XWMHUYECKUN  JKCIIEPUMEHT: KAayeCTBEHHOE ONpPENEICHUE  COAECpPKaHUs
KHCJIOpO/a B BO3JyXe, IMOJy4yeHHe, cOOMpaHMe, paclo3HaBaHHE U HM3Yy4YECHHE

CBOMCTB KHCIIOpOJa, HAOJIOACHNE B3aUMOJICHCTBHUS BEIIECTB C KUCIOPOJIOM U




YCIIOBHS BO3HUKHOBEHUS M MPEKpAIleHus ropeHus (moxapa), 03HaKOMIJIEHHUE ¢
oOpasliaMu OKCHJIOB M OIMCAaHHE UX CBOWCTB, IMOJIy4YeHHE, COOMpaHHeE,
pacno3HaBaHUE U U3Y4YEHUE CBOMCTB BOJIOpoJa (TOpeHHE), B3aUMOJECHCTBHE
Bostopozia ¢ okcugoM Menu(ll) (Bo3aMOXKHO HMCIOIB30BAHNE BUICOMATEPUAIIOB),
HaOroseHne OOpa3loB BEIIECTB KOJIMYECTBOM 1 MOJb, HCCIEIOBaHUE
0COOEHHOCTEH  pacTBOPEHHUs BEIIECTB C PA3JIMYHOM  pacTBOPUMOCTBHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOM J0JIEW PAaCTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBUE BOABI C MeETaUIaMU (HATPUEM M KaJIbLUEM)
(BO3MOXHO MCHOJIb30BAaHUE BUIEOMATEPHUATIOB), OIIPENEICHUE PAaCTBOPOB
KACIOT M IIeJIoYell ¢ IOMOIIbI0 HMHIMKAaTOpOB, MCCIIEJOBaHUE 00pa3loB
HEOPraHMYECKUX BEHIECTB PA3IUYHBIX KJIAcCOB, HAOIIOJEHHWE W3MEHEHUS
OKpacKd MHJMKAaTOpPOB B pacTBOpax KHUCIOT M IIEJIOYed, H3ydyeHue
B3aumozeiicTBus okcuga Meau(Il) ¢ pacTBopom cepHON KHUCIOTBI, KUCIOT C
MeTaJulaMH, peakuil HeWTpaau3aluu, NoJay4eHne HepacCTBOPUMBIX OCHOBaHMUIA,
BBITECHEHUE OJHOr0 MeTaula JAPYTMM M3 pacTBOpa COJM, pELICHHUE
SKCHEPUMEHTAJIbHBIX 33/1a4 o TeMme «BaxHelilne Kiaacchl HEOPraHMYECKUX
COCIMHEHUIN»

[Tepuonuueckuii 3akoH u Ilepuoauueckas cucteMa XMMHYECKHX 3JIEMEHTOB

I .. MenneneeBa. Ctpoenre aToMoB. XUMUYeCKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINHU

3.1

[lepBple TOMBITKA KIACCU(PUKANNNA XHUMHUYSCKUX d3JieMeHTOB. [loHsATHE O
rpynmnax CXOJHBIX SJ€MEHTOB (IIETOYHBIE W IIEI0YHO3EMEeNbHbIE METallbl,
rajJjioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbie o0pa3zyroT amMmdoTepHbie

OKCHUIBI U TUAPOKCHUIBI

3.2

3.3

3.4

Ilepnonnueckuii 3akoH. [lepnoandeckas cuctreMa XUMHYECKHUX d1eMeHToB J1.1.
Menneneesa. KopoTkonepuonnas u JUTMHHOIIEPUOIHAS dbopMBI
Ilepnonnueckoir cucreMbl XUMHUYeckux odnemeHToB J[.M. Menneneesa.
Ileproapr u rpymnmbsl. PU3UYECKUH CMBICT MOPSAAKOBOTO HOMEpa, HOMEpPOB
MEeprOJa U TPYIIIbI 3JIEMEHTA

Crpoenue atomoB. CoctaB atoMHbIX siep. M3otomnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aToMOB TepBhIX 20 XHUMHYECKHX DJIIEMEHTOB
ITepuoanueckoit cucremsl JI.M. MenaeneeBa. XapakTrepuCcTUKa XUMHUYECKOTO
3JIEMEHTA 1O ero nojoxkeHuto B [lepuoanueckoitl cucrteme [I.1. Menneneena
3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XHMHUYECKHUX JIIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOWCTB MO TpylmnaM H IEepUOIaM.
3nauenue Ilepuoanueckoro 3akoHa u Ilepronnyeckoil CUCTEMBI XUMHUYECKHX

3JIEMEHTOB JUISl pa3BUTHUS Hayku W npakTuku. .M. MenneneeB — y4€HbId U




TpaKIaHUH

3.5

3.6

3.7

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIpHAs) CBA3b.
DIEKTPOOTPULIATELHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

Crenenb okucieHus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Ipoueccsl
OKHUCJICHUSI U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUN OKCIEPUMEHT: H3y4YeHHE OO0pa3loB BEIIECTB METAIOB U
HEMETAJUIOB, B3aUMOJIEUCTBUE THUIPOKCHAA LMHKA C PACTBOpAMU KHUCIOT U
1IEeJI0Y€EH, MPOBEIECHNE ONBITOB, WIIIOCTPUPYIOIIUX HMPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTEJIBHBIX peaKlnil (rOpEeHUe, peaKkIuu pa3I0KEeHUs], COSTUHEHUS )

9 KIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA
BeniecTtBo 1 xuMuueckas pcaKknuusi. HOBTOpCHI/Ie

11

1.2

1.3

[Iepnonnueckuit 3akoH. Ilepnoauyeckas cucrema XumMudeckux snemeHTos JI. 1.
MenpeneeBa. CrTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOMCTB
XUMHUYECKHUX JJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kallus, KalbLUUsi U HX
COCUHEHUII B COOTBETCTBUHU C IIOJIO)KEHHEM D3JIEMEHTOB B llepmonnueckoit
CUCTEME U CTPOEHHEM HX aTOMOB

CrpoeHne BelecTBa: BHABI XUMHYECKOM CBS3U. THUIBI KPUCTAUIMYECKUX
pEmETOK, 3aBUCHMOCTb CBOMCTB BELIECTBA OT THIA KPUCTAIIMYECKON pEHIETKH
U BUJAa XUMUYecKoll cBs3u. Knaccudukanus u HOMEHKIIaTypa HEOpraHMYECKUX
BEUIECTB (MEXAyHapoAHas U TpUBUAJIbHAsA). XMMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCSA K  pa3IMYHbIM  KJlaccaM HEOPraHWYECKUX COEIMHEHUH,
TeHETUYECKas CBSA3b HEOPraHUYECKUX BEIIECTB

Knaccuukanus XMMUYECKHX peakMi 1Mo pa3iIuyHbIM MpU3HaKaM (10 YUCIy U
COCTaBy YyYacTBYIOIIMX B pEaklMU BELIECTB, MO TeIIoBOMYy 3(ddexTy, 1o
U3MEHEHMIO CTeNeHeH OKHCICHMsSI XUMHMUYECKHX 3JIEMEHTOB, 110 OOpaTUMOCTH,
M0 y4YacTUIO Karajau3zatopa). OK30- U DHAOTEPMUYECKHUE  pEeaKIuw,

TCPMOXUMHNYCCKUC YPABHCHHUA. IlonsaTue o CKOpOCTHU XHUMHYECKOMN pCaknuun

14

[TonsitTue 00 0OpaTUMBIX M HEOOpPATHUMBIX XUMHYECKUX peakuusax. [loHstue o
TOMOTE€HHBIX M T€TepOreHHbIX peakiusax. [loHaTne o XuMH4ecKoM paBHOBECHUHU.
@®axTophl, BIUAIOIIME HAa CKOPOCTh XHWMHUYECKOM peaklIMd U TOJOKEHUE

XUMHYCCKOTI'O paBHOBECUA

1.5

OKHCIIUTENTBHO-BOCCTAHOBUTEIIBHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHON  peakuuu.  CocTaBieHUE  ypaBHEHHM

OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKunﬁ C HCHOJIB30BAHHEM METOJa




AJIEKTPOHHOTO OajaHca

1.6

Teopust 3IEKTPOJIUTUYECKON AUCCOIUALIMHU. DJIEKTPOJIUTHI U HEIICKTPOJIMTHI.
Kartunonsl, annonsl. MexaHu3m JUCCOLMAIIMU BELIECTB C Pa3IMUYHBIMU BHUJIAMU
xumuueckoi cpsi3u. Crenenb quccounanuu. CUIbHbIE U cla0ble 3JEKTPOIUTHI.
Peakuuu noHHOrO OOMEHA. YCIIOBUS NMPOTEKAHHS pPEaKIUid MOHHOTO OOMeEHa,
MOJIHBIE U COKpaUIEHHbIE HMOHHBIE ypaBHEHMs peakuuil. CBONCTBAa KHCIIOT,
OCHOBAaHWUU M COJEH B CBET€ NPEIACTABICHHA OO0 OSICKTPOITUTUYECKON

Aucconnanuu. KauecTBeHHBIE pE€aKuy Ha NOHBI. Ilousrue o THAPOJIN3C coJieit

1.7

XUMHUYECKUN SKCIIEPUMEHT: O3HAKOMIJIEHME C MOJEISIMH KPUCTAIIMYECKUX
pEeIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ajJiMasa), CJIOKHBIX BELIECTB (XJIOpUIa HATpHsl); UCCIIEJOBAHUE 3aBUCHMOCTH
CKOPOCTH XHWMHYECKOM peakluud OT BO3ACUCTBUA pPa3IUYHbIX (PAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEIIECTB,  Ipoliecca
JIUCCOLMAIMN  KHUCIIOT, IIeNo4Yed u  coliell  (BO3MOXKHO HCIHOJB30BaHUE
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX IPU3HAKU
MIPOTEKAaHUs PeaKIMii HOHHOTO oOMeHa (00pa3oBaHME OCajKa, BhIACICHUE rasa,
o0pa3oBaHHE BOJBI); OIBITOB, HIUTIOCTPHPYIOUINX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peakluii (TOpeHHe, PEaKUu PA3JI0KEeHHs, COCIUHEHUs);
pacrno3HaBaHHE HEOPTaHUYECKUX BELIECTB C MOMOLIbIO0 KAUECTBEHHBIX peaKLui

Ha MOHBbI; PCIICHUC SKCIICPUMCHTAJIbHBIX 3aaa4

2.1

Hewmeramie 1 ux COCIMHCHUA

OOmass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (pu3nueckre CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XUMHYECKHME CBOWCTBA Ha MpUMEPE XJIopa
(B3auMoielicTBUE € MeTallllaMd, HEMETaJUIaMHM, ILIelo4amMH). XJIOPOBOJOPOI.
ConsiHas KuCiIoTa, XMMUYECKHE CBOMCTBA, MOTyYeHUE, NpuMeHeHue. [leficTBue
XJIOpa M XJIOPOBOAOPOJA Ha OpPraHU3M 4eNOBEeKa. BakHeume XJIOpUAbl U UX

Hax0JIEHUE B IIPUPOJIE

2.2

Obmas xapaktepuctuka 3yeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE CTeNeHN okucieHus. CTpoeHue u GpuU3MUecKue CBOicTBa
MPOCTBIX BELIECTB — KHUCIOpPOJa M cepbl. AJIIOTPOIHbIE MOIU(UKALNN
KHCJIOpOJa U cepbl. XUMUYECKue cBoWcTBa cepbl. CepoBOAOpPO, CTPOEHUE,
CI)I/ISI/I'-IGCKI/IG N XHMHYECKHEe CBOMCTBA. OKCI/I)II)I CEPbl KAaK MPEACTAaBUTCIIN
KHUCJIOTHBIX OKCHIOB. CepHas KHCJIOTa, (PU3NYECKHe U XMMHUYECKHE CBOICTBa
(obmue Kak MpeAcTaBUTENS Kjacca KHCIOT U cneruduyeckue). XuMHUUEeCKHe
peakimy, JeXalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOIy4eHUs] CEepHOM

KHCJIOTHI. HpI/IMeHeHI/Ie. Comu cepHoﬁ KHCJIIOTBI, KQ4YC€CTBCHHAasd pCaKIudg Ha




2.3

cynbdar-non. Haxoxmenue cepsl U €€ COCIMHEHHN B MPUPOAC. XUMHYECKOE
3arpsi3HEHUE OKPYXaroIlel Cpelbl COCTUHEHUSMHU cepbl (KUCIOTHBIE JT0XK[IH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 NMPEeA0TBpAILEHUS

OO6miast xapakTepuCTHKa 3JeMEeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIICHUS. A30T, paclipOCTPAHEHUE B IPUPOJIE,
¢dusnueckrue U XuMU4eckue cBoiicrea. Kpyrosopot a3zoTa B npupone. AMMHAK,
ero (u3MYecKne W XUMHUYECKUE CBOMCTBA, MOiydeHWe W npumeHenue. Conu
aMMOHHUS, UX (U3NYECKMEe M XUMHUYECKHE CBOICTBa, MpPUMEHEHUE.
KauectBennasi peakiiusi Ha MOHbI aMMOHUS. A30THasi KUCJIOTa, €€ MOJIy4eHHE,
¢busznueckue W XUMHUYECKHE CBOMCTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KHCIIOT U crenuduieckue). Mcnonp3oBaHue HUTPATOB W COJICH aMMOHHS B
KauecTBE MHHEPAIbHBIX yH0O0peHuid. XUMHUECKOe 3arpsi3HEHHUE OKpYyKarolen
Cpelbl COeIMHEHUSAMH a30Ta (KUCIOTHBIC TOXKIH, 3arPsI3HEHUE BO3/1yXa, MTOYBBI

1 BOJOEMOB)

2.4

®ocdop, ammorponHsie MoguduKkanuu (Gocdopa, puzNUecKHe U XUMUYECKHE
cpoiictBa. Oxcun ¢ocdopa(V) u dochopHas kuciaora, ¢GU3NYECKUE U
XUMHYECKHE CBOMCTBa, ToiydeHue. Mcmonp3oBanune ¢ocharoB B KauecTBe

MUHEPAIBHBIX YIOOPEHHIA

2.5

2.6

2.7

OObmas xapakrepuctuka 3yeMeHTOB I[VA-rpynnbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHbIE CTENEHU OKHUCIEHUs. YTJIepoJ, allJIOTPOIHbIE
MoauUKaIMU, paclpoCTpaHEHUE B TMpUPoJe, (U3HUYECKHE U XUMHYECKUE
cBoiicTBa. Ancop6ums. Kpyrosopor yriaepona B mpupoge. Okcuasl yriepoja,
ux q)HSI/I‘IGCKI/IC U XUMHUYECCKUC CBOI\/’ICTBa, HeﬁCTBHC Ha JXUBBIC OPraHU3MBI,
MOJTyYeHHEe U NMPUMEHEHHe. DKOJIOIHYecKre MpoOIeMbl, CBA3aHHbBIE C OKCHOM
yrinepona(lV); rumote3a rino0adbHOTO TMOTEIJICHUS KJIMMaTa, MapHUKOBBIN
3pdexT. YrompHas Kuciora M €€ CconM, MX (QU3NUECKHe M XMMHUYECKHE
CBOICTBa, MojyyeHue M npuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHbl. Vcnonp3zoBaHue kKapOOHATOB B OBITY, MEAMLMHE, MPOMBIIUIEHHOCTH U
CEJILCKOM XO351CTBE

[lepBoHayabHBIE TOHATUS 00 OPraHMYECKHUX BELIECTBAX KaK O COEAMHEHUSIX
yriaepoga (MeTaH, 5TaH, ITHJCH, AalleTWICH, STaHON, TJHUIEPHH, YKCYCHas
kuciorta). Mx cocraB M xumuueckoe crpoeHue. llonsTue o Ouosormyecku
BAXXHBIX BCIICCTBAX: XHpaAX, 6em<ax, yrjiieBogax — M HMX PpOJIK B KH3HU
yejroBeka. MarepuaabHOe €IMHCTBO OpPraHWYECKMX UM HEOpPraHMYecKHX
COEMHEHMI

Kpemuuii, ero ¢usnueckne # XHMHUYECKHE CBOMCTBA, MOJNy4YEHHE U

npumenenue. CoenuHeHuss KpemMHHUs1 B mpupojge. OOmme mpeacraBieHus 00




okcuae kpemHusA(IV) u kpemuueBo kuciore. CHIIMKAThI, UX WCTOJIb30BAHKE B
ObITY, METUIIMHE, POMBIIUIEHHOCTH. BakHelre cTrpouteabHble MaTEepHAIIbL:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. [Ipobiembl Oe30macHOTO

HCITIOJIb30BAHHA CTPOUTCIIbHBIX MATCPHUAJIOB B HOBCCHHGBHOﬁ KHN3HU

2.8

XUMHUYECKUH SKCIEPUMEHT: H3y4eHHE OO0pa3l0B HEOPTaHUYECKUX BEIIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJIECHNE KAYECTBEHHBIX PEAKUUN Ha XJIOpHU[-
WOHBI M HAOJIIOJCHHE MPHU3HAKOB HX MPOTEKAHMs; OMBITHL, OTPAKAIOIIHNE
¢u3nyeckue U XMMUYECKHE CBOMCTBA IaJIOTEHOB M UX COEJUHEHUH (BO3MOXHO
WCTOJIb30BAaHNE BHICOMATEPUAIIOB); O3HAKOMIIEHHE C OOpa3laMu XJIOPHOB
(raJloreHN10B); O3HAKOMJICHME C oOpa3uamu cepbl U €€ COeIUHEHHSIMHU
(BO3BMOXXHO ~ HCIIOJIb30BaHME BHJEOMATEpHANIOB); HAOIIOJEHHE Mpolecca
oOyIJIMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
U3Y4YEHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEPHOI KHUCIOTHI, IPOBEJIECHUE
KayeCTBEHHOM peakuuu Ha cynb(ar-uoH U HaOIIOJeHHe INpu3HaKa eé
MPOTEKAHMS; O3HAKOMIIEHHE C (PM3NIECKUMHU CBOMCTBAaMH a30Ta, hocdopa u ux
coeMHEHUIl (BO3MOYKHO HCIOJb30BaHUE BHJIEOMATEpUAIOB), oOpa3LamMu
a30THBIX U (GOCPOPHBIX YAOOPEHUN; TOTydeHUE, cCOONpaHue, paclio3HaBaHue 1
U3Y4YCHHE CBOICTB aMMHaKa; IPOBEJCHHE Kauye€CTBEHHBIX DPEAKLUl HAa HOH
aMMOHHSIT W (QochaT-WOH W U3YYEHHE NPU3HAKOB HX IPOTEKAHHS,
B3aUMOJICHICTBHE KOHILIECHTPUPOBAHHONW a30THOM KUCJIOTHI C MEJbIO0 (BO3MOYKHO
WCIOJIb30BAaHNE BHJIEOMATEPHANIOB); HU3YYEHHE MOJENeH KpUCTAIITMYECKUX
peméTok anmasza, Trpadura, (QyiepeHa; O3HAaKOMIIEHHE C  IPOLECCOM
azicopOLMU pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM
IPOTHBOra3a; MOJy4YeHUe, coOMpaHHe, paclio3HaBaHME M HM3y4eHHE CBOICTB
YIJEKUCIOro Tra3a; IPOBEJCHHWE KaueCTBEHHBIX peakiuil Ha KapOoHaT- U
CWIMKAaT-HOHBbl W M3yYEHUE IPU3HAKOB HX IPOTEKaHUS; O3HAKOMIIEHUE C
MPOAYKIMEH CHJIMKATHON HPOMBINUIEHHOCTH; PELIEHUE HKCIEPUMEHTAIbHBIX

3a51a4 1o TeMe «BakHelIe HEMETaIIbl M UX COSIUHEHUS

3.1

Mertasuibl U UX COEAUHEHUS

OO1m1ast XapakTeprCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxennss B Ilepmonnueckoil cucreMe XuMUYecKHx dieMmeHtos  JI..
Menpeneesa u ctpoeHus aroMoB. CTpoeHne MeTaiioB. MeTtalandeckast CBsI3b U
METaJUIMYECKasi KPUCTAUIMYECKass pPEmETKa. ODJIEKTPOXMUMHUYECKHUU  psl

HaHpH)KCHI/Iﬁ MCTAJIJIOB

3.2

duznyecknue U XUMHUYECKUE CBOICTBa MeTauioB. OO0mue croco0bl MOTyYeHHs
MeTauioB. [oHATHE O KOPPO3UH METAJIOB, OCHOBHBIE CITIOCOOBI 3aLIUTHI UX OT

koppos3uu. CriaBsl (CTallb, YYT'YH, AIOpaTOMUHUN, OpOH3a) U UX IPUMEHEHHE B




OBITY U IPOMBIIIJIEHHOCTH

3.3

[Ilenounbie MeTamibl: moJjioxkeHue B llepronnyeckod cucTeMe XUMHUYECKHUX
anemeHToB [[.M. MeHaeneeBa; CTpo€HHE WX aTOMOB; HaXOXKJICHUE B MPHUPOJE.
dusnyeckre 1 XUMUYECKUE CBOMCTBA (HA IpuMepe HATpus U Kanus). OKCUIBI U
FI/II[pOKCI/II[bI HanI/ISI U KaJlud. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJUZIOB U HUX

COETUHEHUN

3.4

3.5

3.6

3.7

IIlenoyHO3eMeENIbHBIC ~ METAJIbl MarHMd W KaJbI[Ui: TIOJOXXEHUE B
[Tepuonuueckoit cucreme xumMmuueckux nemeHToB JI.1. MenneneeBa; ctpoeHue
X aTOMOB; HAXOXJEHHE B Ipupoae. PU3NYECKME U XUMHUYECKHE CBOMCTBA
Marus ¥ Kanpius. Baxueilmue coeauHeHus] Kanblus (OKCHI, THAPOKCHI,
conn). JKECTKOCTB BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

AmromuHuii: nonoxkenue B Ilepuomuueckold cucreMe XHMHUYECKUX SJIEMEHTOB
JI.1. MenneneeBa; CTpoeHHE aroMma; HAaxOKIAeHHE B mpupone. dusnueckne u
XMUMUYECKHE CBOMCTBA alFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUAA U THAPOKCHIA
QIFOMUHUS

XKeneszo: monoxxkenue B [lepuoauyeckoii cucreMe XUMHYECKux siemenToB J[.1.
MenpeneeBa; CTpOE€HHE aTroMma; HaxoXKJeHue B mnpupoge. Dusumueckue u
XUMHUYECKHE CBOMCTBa jxene3a. OKcuapl, ruapokcuabl u conu sxenesa(ll) u
xenesza(lll), ux cocras, CBOMCTBA U TOJIyYCHHUE

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3llaMu METAIJIOB U CILIABOB,
X (pU3MUeckUMM CBOMCTBaMM; H3Y4YEHHE pE3YyJbTaTOB KOPPO3UM METAJIOB
(BO3MOXHO HCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), ocobeHHocTe
B3aMMOJICHCTBUS OKCHJAa KaJlblUig U HaTpus C BOJOM  (BO3MOXKHO
UCIOJIb30BaHUE BUJEOMATEPHAIIOB); MCCIIEOBAHNUE CBOMCTB >KECTKOW BOJBI;
mpolecca TOpEHUs Kejle3a B KUCJIOpoAe (BO3MOXKHO —HCIOJIB30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKaHHUS KAaUYeCTBEHHBIX pEaKUMi Ha MOHBI
(MarHusi, KanblMs, adtoMuHus, UMHKa, >xene3a(ll) m sxeneza(Ill), memu(Il);
HaOII0/IeHNe U OMHCaHUE MPOIIECCOB OKpAaIIMBaHUS TUIAMEHW MOHAMH HATpHS,
Kamuss W Kanblusg ~ (BO3MOXKHO — KCIIOJBb30BaHHE  BHJIEOMATEpPHAIOB);
uccienoBanre aM(OTEPHBIX CBOWCTB THAPOKCHA ATIOMUHUS U THUIPOKCHIA
LIMHKA; pelIeHNe SKCIIEPUMEHTANIbHBIX 33/1a4 1o TeMe «BaxkHeilmne Metamibl U

nX COCANMHCHUA»

4.1

XHMHS M OKpYyXaromas cpeaa

Hosble MaTepuasibl U TexHomoruu. BemiectBa U MaTepualbl B IIOBCEIHEBHOU
JKU3HU YelloBeKa. XUMUS M 3740pOBbe. be3omacHoe UCIoap30BaHue BEUIECTB U
XUMUYECKHX peakuuil B ObITy. IlepBas moMmoIp Mpu XUMHUYECKHX OXKOTax H

OTpPABJIEHUAX




OCHOBBI ~ DKOJOTMYECKOW  TPAaMOTHOCTH.  XHMHYECKOE  3arps3HCHHE

okpyxatomei cpeasl [1/IK. Poas Xxumuu B pemeHnn SKOJIOTHIECKUX TPOOIIEM.

4.2
[TpupoaHble HMCTOYHHKH YIIIEBOAOPOAOB (Yrojib, NPUPOIHBIA Ta3, HEDTH),
IPOAYKTHI UX NEpepabOTKU, UX POJIb B ObITY U IPOMBIIIJIEHHOCTH

13 XUMUYECKUH IKCIIEPUMEHT: U3y4eHHEe 00pa3lloB MaTepHajoB (CTEKIIO, CIUIABBI

MCTAaJIJIOB, IIOJIMMEPHEBIC MaTepI/IaHBI)

MMPOBEPAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHMA K NPeAMETHBIM pe3yJibTaTaM

NpoBepsieMoro 0a30BOro ypoBHsI 0OCBOCHHUSI OCHOBHOI1 00pa3oBaTeIbHOM

TpeOOBaHMS NMPOrpaMMbl OCHOBHOI0 001ero oopa3osanusi Ha ocHoe ®I'OC
1 [IpencraBnenue:

O TI03HAaBa€MOCTH SIBJICHUM IIpUpoOAbl, IMOHHMAaHHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH Kak o0OacTu COBpPCMECHHOI'O
1.1 CCTCCTBO3HAaHNA, KOMIIOHCHTAaA 061116171 KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06III€CTBa;

IIOHUMAaHHUE MECTAa XUMHUHN CPEAN NPYTI'UX CCTCCTBCHHBIX HAYK

0 HAY4YHBIX MCTOJAaX ITO3HAHHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
12 TCOPCTUUCCKHUX MCTOHAAX HCCICAOBAHUSA BCIICCTB U HUIYUCHUA

XUMHNYECKUX pCaKHHﬁ; YMCHUEC HCIIOJBb30BATh MOACIN JJIA

00BSICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

0 cepax npodeccroHaTbHON NEITEIbHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JOCTHUKEHHSX
13 XUMHYECKOH HAyKH, YTO ITO3BOJIMT OOYYAIONIUMCS paccMaTpUBaTh
' XUMHIO Kak cepy cBoeit Oyayieit npodeccuoHanbHON AesITENbHOCTH
U cenaTh OCO3HAHHBIM BBIOOp XMMHH Kak MPO(UILHOTO Mpeamera

TIpH TEPEXO/Ie Ha YPOBEHb CPEHETO 00IIEro 00pa3oBaHMs

Brnagenne cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NPHUMEHSTH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpas BKIIKOYACT:

BaKHEHUININE XMMHYECKHE IIOHATHS. XHUMHYSCKUM OJICMEHT, aToM,
21 MOIJICKYJIa, BCHICCTBO, MPOCTOC U CJIOKHOC BCIICCTBO, OJHOPOAHASA U
HCOAHOPOJHAsA CMEChb, OTHOCHUTCIIBHBIC aTOMHAsA W MOJICKYJIsSIpHas

MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIApHAsA Macca, MOHﬂpHBIﬁ




2.2

00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XMMHUYECKas
peakuus, peaklUM COCOUHEHMs], PEAKLUU PA3JI0KEHUs, peaKkluu
3aMEIeHNs, peakluu OOMeHa, TeruioBod 3(dexT peakuuu, 5K30- U
SHJIOTEPMHUUYECKHE PEAKIMU, PAacTBOpP, MaccoBas 0 XUMHYECKOIo
9JIEMEHTA B COEIMHEHUH, MAaCCOBAsl I0JIS1 M POLIEHTHAs] KOHIIEHTPALUs
BEILIECTBA B PACTBOPE, PO aTOMa, IEKTPOHHBIN CIION aToMa, aTOMHAast
opOuTanp, paguyc aroma, BAJIEHTHOCTb, CTENEHb OKHCJICHUS,
XUMUYECKast CBA3b, JIEKTPOOTPULIATEIBHOCTD, MOJISIPHAs U HETIOJIIpHAs
KOBaJICHTHAasA CBA3b, HOHHAaA CBA3b, METAJNIMYECCKaA CBA3b,
KpUCTaJUIM4YecKass pemeérka (aroMHas, HWOHHAs, MeTaJuIMdecKas,
MOJIeKy.HSIpHaSI), HOH, KAaTUOH, AHWOH, JJICKTPOJIUT M HEIJICKTPOJIMUT,
EKTPOJIUTUYECKAsT ~ JUCCOLMAIMSA, pEeakIUd HOHHOro OOMeHa,
OKHCIIUTCIIbHO-BOCCTAaHOBHUTCIIBHBIC PCaKkuuu, OKHCIIUTECIIb n
BOCCTAHOBMTENIb, OKHCJICHHE M  BOCCTaHOBIJIEHHE, 3JEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMbIE peaKluHu,
CKOPOCTb XMMHYECKOW peakuuu, karanuzatop, IIJIK, xoppo3us
METaJJIOB, CILIABBI

OCHOBOIIOJIAralONIMe 3aKOHbl XUMMH: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH J.M. MenzaeneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABoraz[po

2.3

TEOPUH  XHMHH: aTOMHO-MOJIEKYJISIpDHAss ~ Teopus, TeOpUs

SHCKTpOHHTquCKOﬁ JAUCCOoManmn

3.1

3.2

3.3

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :
YMEHHE MTPaBUIIBHO MCIOJIb30BaTh U3yUEHHBIE BELIECTBA U MAaTEPUaIb
(B TOM umclle MUHEpalibHblE YAOOpEHHs, METalyibl W CIUJIaBBl,
MPOAYKTHl NEpepabOTKU HPUPOJHBIX HCTOYHHUKOB YIJIEBOJIOPOJIOB
(yrnis, mpupogHOro rasa, HeTH) B OBITY, CEIbCKOM XO3HCTBE, Ha
MIPOM3BO/ICTBE U MOHMMaHHME 3HAYEHUS JKUPOB, OEJIKOB, YIJIEBOJOB
JUIsL OpraHu3Ma 4elloBeKa; yMEHUE IPOTrHO3UPOBATh BIUSHUE BEIIECTB
U XUMHYECKHMX IPOLIECCOB HAa OPraHM3M YEJIOBEKA M OKPYXKAIOIIYIO
MIPUPOHYIO CPEy

YMEHHME HHTErpUPOBATh XMMHMUYECKHE 3HAHUS CO 3HAHWSAMM JPYIHX
Y4eOHBIX TIPEIMETOB

HAJIMYHME OMbITa PabOTHl C Pa3IUYHBIMU HCTOYHMKAMU HMH(POpPMALUU
o XMMHMM (HaydyHass U HAy4YHO-TIOMYJIsSIpHAsi JUTEpaTypa, CIOBapH,

CIPAaBOYHHUKH, UHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTUBHO OLCHUBATH I/IH(bOpMaIII/IIO O BfHOIECTBAX, HX




MpEeBpalIeHUsIX M NPAaKTHUYECKOM MPUMEHEHHMH UM yMEHHE

HCIOJb30BaTh €€ s peicHuA y‘le6HO-H03HaBaTeJ'IBHI)IX 3aga4

BH&I[GHI/IG OCHOBAMHU ITOHSITHUMHOI'O arrapara M CHMBOJIMYCCKOTO

SA3bIKa XUMHUHN AJIA COCTaBJICHUA (bOpMYJ'I HCOpPraHNM4eCKUX BEIICCTB,

4 YPaBHEHUN  XMMHMYECKMX  PEAaKLUUW; OCHOBAMM  XUMHUYECKOU
HomeHksatypsl (IUPAC u TpuBHanbHO)
YMeHue oOBSACHATH CBsI3b MOJOXEHUs djeMeHTa B Ilepmomuueckoii
CUCTEeME€ C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB HW 3apsj sapa, oOIee YuCiIo
JNIEKTPOHOB), PACHpPENICICHUEM JIIEKTPOHOB IO HSHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIUS
[IpencraBinenre 0  MEPUOAMYECKONM  3aBUCHMOCTH  CBOWCTB
XUMHYECKHUX JJIEMEHTOB (paauyc aroma, 3JIEKTPOOTPHUIIATEIHHOCTE),

6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TMOJOXEHUS JJIEMEHTOB B
[lepuomanueckoit cucreme (B MajblX TMEpHOJAX U TJIABHBIX
MOArPYNIAax) ¥ 3JEKTPOHHOTO CTPOCHUS aTOMa

7 YMmenue kinaccupuImpoBaTh:

7.1 XUMHUYECKUE IIICMEHTBI

7.2 HEOpraHUYECKUE BEIIECTBA

7.3 XUMHUYECKHUE PEAKIIHH

8 YMeHue ornpenensTh:

8.1 BaJICHTHOCTh U CTEMEHb OKUCICHHUSI XUMHUYECKUX DIIEMEHTOB, 3apsij

' HOHA

8.9 BHUJT XUMHYECKOW CBSI3M W THUI KPUCTAIIIMYECKOH CTPYKTYpHI B

' COCTUHEHUSIX

8.3 XapakTep cpebl B BOJHBIX PacTBOpax BellecTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCJIUTETh U BOCCTAHOBUTEITh

9 YMeHue xapakTepu3oBarh (HU3MUECKHE U XUMUYECKUE CBOMCTBRA:
MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOAOpPOH, rpaduT, amMmas,

9.1 KpeMHUH, a3zoT, ¢docdop, cepa, XJop, HATpuUH, Kalud, MarHHi,
KaJIBIMH, aTFOMUHUH, JKEJe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX pacTBOpPOB (Bojxa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOIOPOJ, OKCHUIBI W THIAPOKCHIBI

9.9 MetamoB [-IIA rpynn, amomunus, menu (II), nunka, xeneza (II u

III), oxcuner yraepoaa (II u 1V), kpemuus (IV), azora u dpocdopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,

dbocdopnas, yroipHass, KpeMHHEBasK KHCIIOTa U MX COJIH)




MPOTHO3UPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BEUIECTB B

3aBUCUMOCTH OT HX COCTaBa M CTPOCHHA, INMPHUMCHCHUC BCIICCTB B

%3 3aBUCHMOCTH OT MX CBOWCTB, BO3MOXXHOCTh IIPOTEKAHUS XUMUYCCKUX
MIPEBPALCHUI B PA3JIUYHBIX YCIOBUSIX
10 YMeHue COCTaBIATh MOJICKYJISIPHBIC U HOHHBIC YPABHCHHS PEaKIIUi, B
TOM YHUCJIE:
10.1 peakiuii H'OHHOTro 0OMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKITHil
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA M3yYEHHBIX KJIACCOB
' (Tpymim) HEOPraHMYECKUX BEIIECTB
104 MOATBEPIKIAIONIUX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHue BBIYUCIIATh (POBOJUTH PACUETHI):
111 OTHOCUTCIIHYI0 MOJICKYJISIPHYIO ¥ MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIFO XUMHUYECKOI0 JIEMEHTA B COSMHEHUH
11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 ypaBHEHUSM XHUMHUYCCKHX PEAKIMH W HaXOJUTh KOJHYECTBO
' BelIeCTBa, 00bEM U MacCy peareHTOB WM MPOJIYKTOB peaKluu
12 Bnanenue (3Hanue 0CHOB):
OCHOBHBIMM  METOJaMHM  HAay4YHOro To3HaHUs (HaOIro#eHue,
121 M3MEpEeHUe, SKCIIEPUMEHT, MOICTUPOBAHNE) IPH U3YUYECHUH BEIIECTB U
' XUMHUYECKHUX SIBICHUH; yMeHue chopMynupoBaTh MpoOieMy u
MIPEJITIOKUTE TIYTH €€ PEIICHUS
192 Oe3omacHOil pabOThl ¢ XMMHYECKUMH BEIIECTBAMH, XUMHYECKON
' MOCYI0H M JIa0OPaTOPHBIM 000PYIOBAHHEM
MpaBHJIaMU 0€30MacHOT0 O0paIlleHus ¢ BEIIeCTBAMHU, UCTIOIB3YEMBbIMU
B TIOBCETHEBHOW KM3HU, TIPABHIIAMU TTOBECHHS B IEIIAX COCPEIKCHUS
123 3I0pOBbS M OKpYKalollel MPUPOJAHON Cpelbl; NMOHMMaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHS HAa JKHUBBIE OPTaHU3MBI OMPEICIIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS U MPEAOTBPAICHUS HX BPETHOTO
BO3JICUCTBUA
13 Hannune mpakTH4eCKHX HABBIKOB TUIAHUPOBAHUS M OCYIIECTBICHUS
CIIETYIOIINX XUMUYSCKUX IKCITIEPHUMEHTOB:
M3Y4YEeHHE U ONMucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE
131 ¢  (Qu3nyecKUMH M  XUMUYECKUMHU  SIBICHUSMHU;  OIBITHI,
WJUTIOCTPUPYIOIIHNE MPU3HAKH MPOTEKAHUS XUMHUYECKUX PEaKIIHid
13.2 M3y4deHre Croco00B pa3JIeieHus] cMecen




13.3

13.4

135

MOJIyYeHHUE KHUCIOpOAa U HW3YYEHHE €ro CBOMCTB; IOJy4eHUE
BOJOPOJA U U3yYEHHE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOro rasa u
M3y4YEHUE €ro CBOMCTB; MOJyYeHHEe aMMHUaKa U U3yUYEHHE €r0 CBOMCTB
MPUTOTOBJIEHUE PACTBOPOB C OMNpPENEIEHHONM MaccoBOil Josei
pacTBOPEHHOTO BEIIECTBA

MIpUMEHEHNE MHAUKATOPOB (;makmyca, METHJIOpaHka u
¢deHondranenna) A ONMpeesieHUs] XapakTepa Cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

13.6

13.7

13.8

14

WCCIICZIOBAHUE M ONHCAHHWE CBOWCTB HEOPraHUYECKUX  BEIECTB
pa3UYHBIX KJIACCOB; U3YYEHHUE B3aMMOJICHCTBHS KUCIOT C METAJUIAMU,
OKCHJIaMH  METaUIOB,  PacTBOPUMBIMM U HEPACTBOPUMBIMU
OCHOBAHMSMH, COJSIMHM; IIOJIy4YEHHE HEpPacCTBOPUMBIX OCHOBAHUI;
BBITECHEHHWE OJHOTO MeTajla JpYrUM M3  pacTBOpa  COJIH;
uccienoBaHie amM@pOTEepHBIX CBOMCTB TUIAPOKCUIOB AQlIOMUHUSA H
LIMHKA

pelIeHne SKCIepUMEHTANIbHBIX 3a7a4 1o TeMaM: «OCHOBHBIE KJIACChl
HEOPTraHUYECKUX COCJIMHEHUI; «INEKTPOTUTHYECKAS
aucconuanus»; «BaxHeillnne HeMeTaulbl M HUX COCIUHEHUS;
«BaxHenme MeTaJlIbl U UX COEAUHEHHUS»

XUMHUYECKUE JKCIIEPUMEHTHI, WJUTFOCTPUPYIOLIUE MIPU3HAKU
MPOTEKAHUS PEAKIMA HMOHHOTO OOMEHA;, KaueCTBEHHBIC PEaKIUu Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpax HOHBL XJIOPHI-, OpOMHI-,
vonua-, cyiaedar-, docdar-, KapOOHAT-, CHUIUKAT-aHUOHHBI,
TUAPOKCHU/I-UOHBI, KATUOHBI aMMOHUSI, MarHusi, KaJblUsl, aTIOMUHUS,
xenesa (2+) u xenesa (3+), menu (2+), MHKA

YmMmenue:

141

14.2

MPEICTaBIATh PE3yJabTaThl dSKCIIEpUMEHTa B (opme BBIBOJOB,
JI0Ka3aTeNnbCTB, IpaUKOB M TaOMUI] W BBIABIATH SMIMPHUUECKUE
3aKOHOMEPHOCTH

yCTaHaBJIMBATh CBS3U MEX]y pealbHO HaOI0JaeMbIMH XUMHUUECKUMHU
SBJICHUSIMU U IIPOLIECCAMM, TPOUCXOISIINMHI B MAaKpO- U MUKPOMHUDE,

OOBICHATH MMPUYIUHBI MHOFOO6pa3I/I${ BCIICCTB

HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU



Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

HCpBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

1.2

1.3

14

UYucreie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

ATOoMBI U MOJEKyJlbl. XuMHYECKHE dyieMeHThl. CHMBOJBI XHUMHUYECKUX
351eMeHTOB. [IpocThie U CI0XKHBIE BELIECTBA.

Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHUX 371€MEHTOB. CTeneHb
OKHUCIICHUS

3aKkOoH TIOCTOSHCTBAa cocTaBa BemiecTB. (OTHocHUTenbHAs aTOMHas Macca.
OTtHocuTenbHasE MOJEKyJIsIpHast Macca. MaccoBas 1011 XMMHUECKOTO 3JIEMEHTa

B COCAMHCHUU

1.5

KomnuectBo BemectBa. Monbs. MonsipHass macca. MoJsipHbIid 00bEM Ta30B.

Bzaumocss3s KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CAUHHUI BECIICCTBA

1.6

duznyeckrie 1 XUMHUYECKHE SBICHUS. XHUMHYeCKas pCakuusa nu eé IIPpHU3HAKH.

3aKoH COXpaHCHHA MACChI BEHICCTB. XUMHYECKHE YpaBHCHHA

[Iepnognueckuii 3akoH u Ilepmonnueckas cucTeMa XMMHUYECKHUX SJIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

2.2

[Iepnoanueckuit 3akoH. Ileprnoanueckas cucrema XuMU4YecKkux ieMeHTos /.M.
MenneneeBa. Ilepuoasl u rpynmnsl. @U3NYECKHl CMBICI MOPSIAKOBOTO HOMEPA,
HOMEPOB MEpUOa U TPYIIbI AJIeMEHTa

Crpoenue aromoB. CocTtaB atroMHbIX sfep. M3oronbl. DnektpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YEeK AaTOMOB TEpBBIX 20 XHUMHUYECKHX DIIEMEHTOB

ITepuoanueckoit cucremsl [[.11. Menneneesa

2.3

BaKOHOMepHOCTI/I B M3MCHEHHHU CBOMCTB XMMHYECKHUX DJIEMCHTOB MEPBLIX Tpex
NnepruoaoB, Kalivd, KaJlbIOUA (paz[I/cha 4aTOMOB, JJICKTPOOTPULATCIBHOCTH,
MCTAINIMYCCKUX W  HEMETATNIMYCCKUX CBOI\/JICTB) n Hux COGI[I/IHGHI/Iﬁ B
COOTBCTCTBHM C IIOJIOKCHHUEM OJICEMCHTOB B HepHO,I[I/I‘ICCKOﬁ CUCTEMC H
CTPOCHUEM UX aTOMOB

Crpoenue BelecTBa

3.1

3.2

Xumuueckasi cBsi3b. KoBajsieHTHass (monsipHass W HEMOJSIpHAs)  CBS3b.
ONEKTPOOTPULIATEILHOCTh ~ XMMHUYECKUX  d3JeMeHTOB.  MoHHas  CBs3b.
MeTtamnmmueckast cBSI3b

Tumel KpUCTAJUIMUECKUX PEIMIETOK (aTOMHAs, WOHHAsA, MeTaJuThiecKas),
3aBUCUMOCTh CBOWCTB BEIECTBAa OT THIMA KPUCTAUIMUECKOW PEIMIETKH W BHAA

XUMHYECKOM CBA3U

Baxueiimme mnpeacTaBUTENM HEOPraHMYECKHWX BemlecTB. Hemeraibl u ux

coequHEHMs. MeTauibl U UX COeTUHEHUS

4.1

Knaccudukanuss 1 HOMEHKIATypa HEOPTaHWYECKHX COCIMHEHHI: OKCHJIOB




(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aMmdoTepHbIe) u
HEeCcoJIeoOpa3yroIiue; OCHOBaHWHN (IMIEIOYM W HEPACTBOPUMBIC OCHOBAHUSA);
KACIOT  (KUCIOpOAcCOoAepKaue ¢ OECKUCIOpOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

@usnyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

42 BOJIOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUs
@uznyeckue M XUMHUYECKHE CBOMCTBA IPOCTHIX BEILECTB-METAIIOB: JIMTHUS,
4.3 HaTpusl, Kajaus, MarHusl U KaJbLUs, aJIOMHHUS, jKele3a. DJIEKTPOXUMUYECKUM
P HAIPSDKEHUM METAJIIOB
a4 ®u3nuecKkue U XMMUYECKHE CBOMCTBA BOAOPOJHBIX COEIMHEHHII HEMETAJIOB:
' XJIOpPOBOIOPOJIA, CEPOBOAOPOAA, AMMHAKA
Ousnyeckue M XUMHYECKHE CBOICTBa OKCHUIOB HeMeTawioB: cepel (IV, VI),
4.5 aszota(Il, IV, V), dochopa(Ill, V), yraepoma(ll, IV), kpemuaus(IV). [Tonyuenune
OKCHJIOB HEMETAIJIOB
46 Xumnueckue cBoicTBa okcuaoB: MeTauioB [A-IIIA rpymm, nmnka, menu(Il) u
' xenesza(ll, III). [TonyyeHne okcua0B METAIIOB
XVWMHUYECKUE CBOMCTBA OCHOBAHWH M aM(POTEPHBIX THAPOKCUIOB (Ha TIpUMEpe
4.7 THAPOKCUIOB  alIOMUHUS, JKene3a, IuHKa). [lomyuyeHue ocHOBaHUN U
aM(OTEPHBIX TUAPOKCH]IOB
OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEPOBOJIOPOIHOM,
48 CEpPHUCTOM, CEpHOM, a30THOH, (ochopHON, KpPeMHHEBOH, yroibHOU. OcoObie
' XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOM CEPHOM W a30THOM KHUCIOT.
[Tonyuenune kucior
4.9 OO6ue xumMuyeckue cBoicTBa cpeHux coineil. [lomydyenue coneit
410 [lonyuenue, coOupaHue, pacro3HaBaHWE BOAOPOJA, KHUCIOPOAd, aMMHUAKa,
' YIJIEKHUCIIOTO Ta3a B 1abopaTopuu
411 [Tonyuyenne amMuaka, cepHOM M a30THOM KHUCIOT B MpPOMBIIITIEHHOCTH. O01ue
' CHOCOOBI MOJTYyYEHUS METAJUIOB
4.12 ['enetnueckas cBsA3b MEXKAY KjlacCaMM HEOPraHMYECKUX COECTUHEHHM
5 XVMHYECKUE PEAKIINH
Knaccudukanus XuMHUECKUX peakluid Mo pa3iMyHbIM MPU3HAKAM: [0 YUCIY U
5.1 COCTaBy YYaCTBYIOIIMX B PEAaKIMU BELIECTB, MO TemioBoMy 3¢ddekry, mo
M3MEHEHHUIO CTENIEHEeH OKHUCICHUSI XUMUYECKUX JIEMEHTOB
5 TennoBoil 3¢ pexT XMMUYECKON peakIiy, TEPMOXUMUYECKHE YpaBHEHUS. DK30-
' U DHJIOTEpMUYECKHe peakluuu. TepMoXuMudecke ypaBHEHUs
53 OKHCIUTENIBHOBOCCTAHOBUTENBHBIE peakiUi. OKUCIUTEIN U BOCCTAHOBUTEIIN.

[Ipouecchl  OKHUCIAEHMS] W BOCCTAHOBJIEHMS.  ODJEKTPOHHBIM  OanaHC




OKHCJIUTEILHOBOCCTAHOBUTEIIHHOM pCaKknuu

5.4

5.5

Teopust NIEKTPONIUTHYECKONU qucconrani. KaTnoHbl, aHMOHBI. DJIEKTPOJIUTHI U
HEAIeKTPONIUThL. CUIIbHBIC U clTa0ble 3JeKTPOIUThl. CTeneHb AUCCOIHAIIH
Peakiiun woHHOTO OOMEHA. YCJIOBHS TNMPOTEKAaHWS PEaKIUid MOHHOTO OOMEHa,
IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XUMHUS U OKpY>Karollas cpena

6.1

6.2

BemecrBa u Marepuansl B IIOBCEJHEBHOM >KM3HM 4elloBeKa. besomacHoe
WCITOJIb30BAaHHUE BEIIECTB M XHWMHYECKUX peakiuil B jgabopaTopuud U OBITY.
[TepBast moMoIIs IpU XUMUYECKHUX 0KOTaX U OTPABICHUSIX

XUMHYECKOE 3arps3HEHHUE OKPYKAWIIeH cpenbl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa WU BOJOEMOB), CIOCOOBI €r0 MPEIOTBPALICHUS
[IpenensbHast nmomyctumasi koHmeHtpamus BemiectB (IIJK). Ponp xumuum B
pPEIICHUH DKOJIOTHUECKUX TMpoOjeM. YCWICHHEe TapHUKOBOTO 3dQeKra,

pa3pymieHue 030HOBOI'O CJI0s

6.3

6.4

6.5

[Ipumenenne cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COCAHMHEHUH B
ObITY, MEAULUHE, MPOMBIIUIEHHOCTH U CelbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeAuHeHui. [ToHaTHe o Koppo3uu MeTaioB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpupoaHble HCTOUHUKU YIJIEBOJOPOIOB (Yroyib, HPUPOIHBIN Ta3, He(Tb),
IPOAYKTHI UX NepepadboTKu (OEH3UH), X POJIb B OBITY U MPOMBILIUIEHHOCTH
[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEJUHEHMSX
yriiepoja (MeTaH, TaH, TUIEH, aleTUIEH, YTaHOJI, ITIMLEPHH, YKCYCHAask KUCIIOTA).
[TonsiTie 0 GMOJIOTMYECKU BAaKHBIX BEIIECTBAX: JKUpax, OesKax, yriaeBoiax — U ux
POJM B )KU3HU YEJIOBEKA

Pacuérsr:

7.1
7.2

1o popMyaM XUMHYECKUX COSTUHEHUN

Macchl (MaccoBOi) 0K PacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPaBHCHUAM




