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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHUUM Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTensHO TPOrpaMMBbl OCHOBHOTO 001IIeT0 00pa30BaHus, IPEACTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBE (QenepasbHON paboyeil mporpaMMmsl
BOCITUTAHUS U C YYETOM KOHUEMIUU MPENnoiaBaHusi yueOHOTo rpeameTa « XUMUs»
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit denepaiuu.

[Iporpamma mo xuMuM Aa€T TPEACTaBICHHUE O ILENSAX, OOIIeH cTpaTeruu
oOy4eHHsi, BOCHUTAHUS W Pa3BUTHs OOYYAIOMIMXCA CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJINBAET 00s13aTeNIbHOE MpeaMETHOE COJIepKaHue,
MpeaycMaTPUBAET paclpe/ieieHue ero Mo KjiaccaM M CTPYKTypHpOBaHHUE IO
pazielnaM U TEeMaM MpOorpaMMbl MO XUMHH, ONPEAEISIET KOJIUYECTBEHHBIE U
Kau€CTBEHHBIEC XapaKTEPUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh M3YUYEHHS XUMHUU € Y4YETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3EH, JIOTUKM  Y4eOHOTrO  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OINpeAeiasieT BO3MOXHOCTH MpeaMmeTa s
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeIbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TpeOOBaHHM K
pe3yibTataM 00yYeHHs] XUMUM Ha YPOBHE II€JIEH M3yUeHHUs MPEeMETa U OCHOBHBIX
BHUJIOB Y4YE€OHO-TIO3HABATEJILHOW JEATEIIBHOCTH OOY4YaromIerocsi Mo OCBOEHUIO
y4eOHOTr0 Co/IepyKaHMs.

3HaHWE XHMHUHM CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
poyib urparot GOpMHUpPYyEMbIE€ XMMHEH MPEACTABICHHUS O B3aUMOMPEBPAIECHUIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUS TJI00aTbHbIX
npo0JieM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBOM M SKOJOTUYECKON O€30MaCHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM IS  CaMOpa3BUTUA U
dbopMupOBaHUs KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (OpMHUPOBAHUE MBIIIUICHUSI 1 TBOPUYECKUX CIIOCOOHOCTEH
OOy4JaromMXxcsi, HABBIKOB WX CAMOCTOSITEIPHOM  Y4EOHOW  JICSITEIBHOCTH,
DKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM XKM3HU, TaK U B MPO(PECCHOHATHEHOMN AeSTETbHOCTH;

3HAKOMHUT CO CIEHU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €MHCTBO MPUPOABI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYJArOIITNXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4HBIM 3HAHUAM, K [IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
o0pa3oBaHHE 00YUYAIOIITUXCS.

Jlanuble HampaBiieHUs B OOyYEHUM XHMHUHU OOECIEeUMBAIOTCS CHEUU(UKOMA
colepkaHusi  y4eOHOro  TpeaMeTa, KOTOpBIM  SIBISIETCS  MeIaroruyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKH XMMHUU Ha OINPEACIIEHHOM dTaIre eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIEr0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYarOUIUMHUCS CHUCTEMbl MEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPraHMYECKOW XMMHUU U HEKOTOPBIX OTHEJIbHBIX 3HAYUMBIX IOHATHM
OPTraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XUMHH C(OPMHpPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K e€ u3ydeHuro. Coaep:kaHue CKIaIbIBA€TCd U3 CHCTEMBbI
MOHSATHUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpraHHU30BaHbl [0 MPUHIUITY
MOCJIEIOBATEILHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPE/ICTABICHUN
Pa3HOro YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMHYECKOM CBSI3U;

— TMPEACTaBICHUHM 00 3JIEKTPOIUTUYECKON JUCCOLMAllMM BEIIECTB B
pacTBOpax.

Teopernueckue 3HaHUS pPacCMaTPUBAIOTCA Ha OCHOBE HAMIIMPHUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJHOTO
YPOBHS K JPYroMmy, BBIMONHSA (YHKIHH OOBSICHEHUS U TMPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS] U MOJyYEHUs
M3Yy4aeMbIX BEILECTB.

OcBoeHue mnporpaMMbl MO XHMHH  CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEJCTABJIEHUS] O XUMAYECKON COCTABIAIOLIECH HAYYHOM KapTUHBI MHUpPA B JIOTUKE
€€ CHCTEeMHONl NPUPOJbl, IIEHHOCTHOIO OTHOWIEHHS K HAayYHOMY 3HAHUIO H
METO/IaM TO3HaHUs B Hayke. M3ydeHHe XMMHUM MPOUCXOAMUT C MPHUBJICUCHHEM
3HAHUN W3 paHee M3YyUYEHHBIX y4eOHBIX NpeaMeToB: «OKpyKaroluil MHp»,
«buonorus. 5-7 kimacce» u «dusuka. 7 Kiacey.

[Ipy wu3yuyeHHH XUMHUM TPOUCXOAUT (PopMUpOBaHHE 3HAHUW OCHOB
XUMUYECKON HAayKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
NESATEIbHOCTH 4YeJIOBeKa M KaK OJHOr0 U3 KOMIIOHEHTOB MHPOBOM KYJIBTYpPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHPOBAHMU CHCTEMbl XUMHUYECKHX
3HAaHUN — Ba)KHEHUIINUX (PaKTOB, IMMOHATHHA, 3aKOHOB M TEOPETUUYCCKUX ITOJIOKCHHM,
JOCTYITHBIX 00OOITIEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, si3bIka HAYKH, B



OpUOOIIEHNHM K HaydHbIM METOAAM TO3HAHMA MpPU H3YYCHHH BEIIECTB H
XUMHUYECKUX peaklMid, B (OPMUPOBAHUM U PA3BUTHUU MO3HABATEJIbHBIX YMEHUM U
UX TPUMEHEHUU B Yy4e€OHO-IIO3HABATEIbHOM U Y4EOHO-HMCCIIEN0BATEIbCKON
JESTEIbBHOCTH, OCBOCHUM NpPaBWJ O€30IaCHOr0 OOpalleHUsl C BEIEeCTBaMU B
MMOBCEIHEBHOM KU3HU.

[Ipy M3yyeHUn XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro oOpa30BaHMs BaKHOE
3HaYeHHUe MPUOOPENU TaKUE LI, KaK:

— (OopMUPOBaHME WHTEIUIEKTyaJIbHO PpPa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATHIO PELICHUMH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIHUMCS YCIOBUAM KU3HU;

—  HampaBJCHHOCTh OOy4YEHUsS Ha  CHUCTEMAaTUYECKOE MPHOOLICHHUE
oOy4Jaronmxcsi K CaMOCTOATENIbHON I103HABATEIbHON NIE€ATEIbHOCTH, HAyYHBIM
METOJaM TMO3HAaHUS, (HOPMHUPYIOIIUM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMHH;

— obecrieueHue yCIOBUM, CIOCOOCTBYIOIMIUX MTPUOOPETEHHUIO 00YyYaIOIIUMUCS
OTbITa Pa3HOOOPAa3HOW MAESITENHPHOCTH, TO3HAHMS W CAMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMII), UMEIOIUX YHUBEPCAJIBbHOE 3HAUYEHUE IUIf
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (QopMmupoBanue o00mEel (YHKIUOHATBHOM M €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSACHATh M OLICHUBATH SIBJICHUS
OKpPY>KAIOIIET0 MHpa, UCIONb3ys 3HAHHUS U ONbBIT, MOJYYEHHbIE MPHU HU3YUYCHHUH
XUMHH, TPUMEHATh WX MpPH pEIIeHWH MpoOJIeM B TMOBCEAHEBHOW >KU3HU H
TPYZIOBOU JEATEIBHOCTH;

— (¢opMupoBaHue y OOydYalOIIMXCS TyMAaHUCTUYECKUX OTHOLICHMH,
NOHMMAaHUSl LEHHOCTH XUMHUYECKMX 3HAHMM JUIsl BBIPAOOTKH SKOJOTHYECKH
1eJIeCO00PAa3HOr0 TMOBEACHHUS B OBITY M TPYIOBOW JAESITEIBHOCTH B LENAX
COXPaHEHHMS CBOETO 370POBbS M OKPYIKAIOIIEH TPUPOAHOM CPEBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIMTAaHUI0O HAa OCHOBE YCBOEHHSA OONICYENIOBEYECKHUX LEHHOCTEM,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpPY MpO(UIIS M HAMpPaBIEHHOCTH AaJIbHEHIIETO
oOy4eHwusI.

OOmiee YWCIO YacoB, OTBEACHHBIX JUIS HW3YYCHHs] XUMHUH Ha YpPOBHE
OCHOBHOT0 0011ero o0Opa3zoBanusi, cocrapisier 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlelt0), B 9 kiacce — 68 yacoB (2 yaca B HEZEINIO).



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHSATHSA

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena wm BemecTBa. DHU3MUYECKHE CBOWCTBA BEHIECTB. ATPETraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CniocoObl pa3fienieHust CMeceil.

ATOMBI ¥ MOJNEKYIbl. XHUMHUYECKHE 3JIEMEHThl. (CHUMBOJBI XHUMHYECKHUX
aneMeHTOB. [IpocThie U Cll0kKHBIE BelecTBAa. ATOMHO-MOJIEKYIJISIPHOE YUEHUE.

Xumunyeckass Qopmyna. BaleHTHOCT aTOMOB XHWMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENbHAasT AaTOMHAs —Macca.
OTtHOcUTENbHAST MOJIEKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMUYECKOTO 3JIEMEHTa B
COCIMHEHHUH.

KomnuectBo BemiectBa. Moiib. MonsipHas macca. B3aumMocCBsA3b KOJIMYECTBA,
MacCchl M 4YHUCJIa CTPYKTYpHBIX €IMHHULl BewecTBa. Pacy€rel 1o QopMynam
XUMUYECKUX COCTUHEHUH.

Du3NYECKUE U XMMHUUYECKUE SBJICHUS. XUMHUUECKasl peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHMsSI MacChl BEIECTB. XMMHUUYECKHe ypaBHeHUs. Kiaccuduxanus
XUMUYECKUX PeaKInil (COeMHEH NS, PA3I0KEHUs, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuiaMu paboThl B J1abopaTopuu U
npuémMamMu oOpalleHus: ¢ JJabopaTopHbIM O00OPYAOBaHUEM, U3YUEHUE U OINMCAHUE
¢u3nueckux CBOWCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOIIOICHHE
¢u3nueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pAacTUpPaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAIMS BOJbI) U XUMHUYECKUX (TOpPEHUE CBEYM, MPOKAJTUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTON) SIBJICHUH, HAOII0CHUE U
ONMCAaHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKHX PEaKUUi (pa3iioKeHHe caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THUAPOKCHUIIA
Menu (I1) mpu HarpeBaHuM, B3aUMOJICUCTBUE XKeye3a ¢ pacTBopoM cosit meau (11),
U3Y4YEHHE CIOCOOOB PA3EJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (GUiIbTPOBAHUE,
BbITIApUBAHUE, JUCTHUISAIMA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPEHHON
coiv, HaOMIOJEHWEe W  ONHWCAHWE  PE3yJbTaTOB  MPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsI MacChl, CO3JaHUE MoOjJelied MOJEKYI
(1IapoCTep>KHEBBIX ).

Ba:kHeiimue npejacTaBuTe/ I HEOPraHUYECKHUX BelllECTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — ajieMeHT U MpocToe
BemiecTBO. Haxoknmenue kucimopoma B TpUpoje, (PU3MYecKne M XUMUYECKUE
cBoiictBa (peakuuu ropenusi). Oxcunapl. [Ipumenenne kucimopoma. CrocoOb!



MOJIy4eHHUS] KHCIIOpOoJa B Ja0OpaTOpUd H TMPOMBINIIEHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — alIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TermnoBoit 3¢(}EeKT XUMHUECKON peakinud, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- U HHAOTEPMUYECKHE pEaKUHH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (PeKTa, pa3pylieHrue 030HOBOTO CIIOS.

Bomopon — »smeMeHT W mpocToe BemecTBO. Haxoxknenwe Boaopoaa B
npupoae, (GU3MYECKHEe ¢ XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI
nony4yeHus. Kncmorel u comnm.

MoutsipHbIit 006EM ra30B. Pacu€Thl M0 XUMUYECKUM YpaBHEHUSM.

duznyeckue CBOMCTBA BOAbl. Boma Kak pacTtBopurenb. PacTBOpBI.
HacelllleHHBIE M HEHACBINIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEUIECTB B BOJIE.
MaccoBas a0Jis BelIeCTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBAHMSL.
Ponb pacTBOpoB B Npupoji€ U B KU3HHU 4esioBeka. KpyroBopoT BOJbI B MPUPOJIE.
3arps3HeHue MPUPOAHBIX BOJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coemunenuit. Oxcunpl. Kiaccuduxarus
OKCHJIOB:  cosieoOpasytonue  (OCHOBHBIE, KHUCIOTHBIE, amM{pOTEpHbIE) U
HecosneoOpazyronme. Homenknarypa oxcuynoB. Dusnueckue © XUMHYECKUE
CBOMCTBA OKCUJIOB. [lomyueHune okcuaos.

OcHnoBanusi. Knaccudukanuss ocHOBaHUM: IIETOYM M HEPACTBOPUMBIC
ocHoBaHusg. HoMeHknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usznyeckue u
XUMHUYECKHE CcBoOMcTBa KHCIOT. Pan axtuBHOcTH MetauioB H. H. bekerosa.
[Tomy4yeHue KUCoT.

Conu. Homenkiarypa coiieil. @U3nM4eCKUe U XUMUYECKUE CBOMCTBA COJIEH.
[Tonydyenue cosen.

['eneTnyeckas CBsI3b MEK/y KJIacCaMH HEOPraHUYECKUX COETMHEHUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEIECICHUE COAECPKaHUS KUCIOPOJa B BO3yX€E, MOJTYUYCHHE,
coOupaHue, paclio3HaBaHWE W M3yYEHHWE CBOWCTB KHUCJIOpOAa, HAOJI0/ICHHE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HUKHOBEHUS W
MpeKpamieHnss TopeHus (Tokapa), O3HAaKOMJICHHE ¢ O0Opa3llaMu OKCHIOB H
OMHCAaHUE WX CBOWCTB, TMOJydYeHHE, COOMpaHWe, pPACTO3HABAHWE U H3YYCHHE
CBOMCTB BOJIOpoja (ropeHue), B3zauMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHUCOMATEpHAIOB), HaOMI0IeHUE O00pa3IloB BEIECTB
KOJIMYECTBOM | MOJIb, HCCIIeIOBaHHME OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pPa3IMYHONM PACTBOPUMOCTHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPENCIEHHON
MAacCOBOM J0Jield paCTBOPEHHOTO BEIIECTBA, B3AUMOJCHCTBUE BOAbI C METAILIAMU
(HaTpueM U KajblKeM) (BO3MOXHO HCIOJb30BAaHUE BHICOMATEPHUAIIOB),



HCCIIeIOBaHHE OOpa3l0B HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOII0/ICHNE U3MEHEHHUs OKPACKHW MHJIMKATOPOB B PACTBOpax KHUCIIOT U IIETOYEH,
u3ydeHue B3aumojnercTBus okcuga meau (II) ¢ pacTtBopoM cepHOM KHCIOTHI,
KUCJIOT C METAJUIaMH, PEaKIUMid HEUTpaau3allu, MOJYYCHHE HEePaCTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTHM K3 PACTBOPA COJIM, PEUICHHE
SKCIIEPUMEHTAIIBHBIX 33/a4 10 Teme «BaxHelmme KIacchl HEOPraHUYEeCKHUX
COEIMHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognyeckast cucreMa XUMHYECKHUX
iemenToB JI. WM. MengeneeBa. Ctpoennme aromMoB. XHMHYECKAsl CBS3b.
OKHCINTETbHO-BOCCTAHOBUTE/IbHBIC PeaKI U

[lepBbie TOMBITKH KiIacCU(PHUKAIMA XUMHUYECKHX 3JIeMeHTOB. [loHsaTtne o
Ipynmnax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENIbHbIE METaJLIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yloT aM(OTEepHBIE OKCHUIBI
Y TUJIPOKCUIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckast cucteMa XMMAYECKUAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuogHas W JUIMHHONEPHOAHAsA  (POPMBI
[lepnoanueckon cucrembl XxuMudeckux siemMeHToB . M. Menneneesa. [lepuoas
U Tpynnbl. PU3WYECKUN CMBICH MOPSAAKOBOIO HOMEpa, HOMEpPOB Iepuoaa H
TPYMIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKHUX  DIIEMEHTOB
ITepuomnueckout cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA 110 ero nonoxenuro B [lepuoanyeckont cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSI paJuyca aTOMOB XUMHUUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 FPYyNIaM U MEPUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB i1 pa3BuThs Hayku U npaktuku. . 1. MenzneneeB — yd€HbIM U
rpaXKJaHVH.

Xumuueckasi cBsi3b. KoBasieHTHass (MOJsipHasT M HEMOJIApHAs) CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenb  okucieHud.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipoueccel okuciieHus: U BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3ydeHue OoOpaslloB BEIIECTB METAUIOB M HEMETAIOB, B3aWMOJICHCTBHE
TUJIPOKCHAA LMHKA C pPACTBOPAMHM KHUCIOT U IIEIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS ).

Mexcnpeomemmnoie cea3u



Peanuzanus MeXNpeaMETHBIX CBSA3€H NpU M3YYEHUM XUMHUHU B 8 Kiacce
OCYIIECTBJISIETCS 4epe3 MHCIOJIb30BaHHE KaK OOLIMX €CTeCTBEHHO-HAYYHbIX
NOHATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1Me ecTeCTBEeHHO-HAYUYHbIE MOHATHSA: HAyYHbIM (pakT, TMIIOTE3a, TEOPHs,
3aKOH, AaHalIMu3, CHUHTE3, KJIacCUPUKaLUs, TMEePUOAUYHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usuka: MaTepus, aroM, DJJEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIWUL,
U30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUECKHUM 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHOe COCTOSIHUE BEIECTBa, ra3, (GU3MYECKUE BEIUUYHMHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: orocuntes, npixanue, ornocdepa.

['eorpagusi: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE IOPOIbI,
II0JIE3HBIE UCKOIIAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BermecTBo U XUMHYecKasi peakuus

[lepnognueckuii 3axoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHue aToMOB. 3aKOHOMEPHOCTM B HM3MEHECHUU CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kaius, Kalablusd M UX
COCAMHEHUH B COOTBETCTBUU C IIOJIOKEHHEM JyieMeHTOB B Ilepuopmyeckoi
CUCTEME U CTPOCHHUEM UX ATOMOB.

Ctpoenue BemiecTBa: BUAbI XMUMUYECKOW CBSI3U. THUIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKON PEIETKH U
BUa XUMHUYECKOU CBSI3H.

Knaccudukauus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUECKHE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K pa3IMYHBIM KJIacCaM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPraHNYECKUX BEILECTB.

Knaccudukanys XuMUYeCKUX peakluuid Mo pa3IuyHbIM MpU3HaKaM (110 YUCITy
M COCTaBy YYacTBYIOIIMX B pEaKUUU BEUIECTB, MO TEIIOBOMY 3¢ (deKTy, 1o
M3MEHEHUIO CTETEeHEN OKHUCIEHUS XMMHYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U IHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTu XuUMUYecKOW peakiuu. [loHsTHe 00 0OpaTHUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonarue o karanmse. [lonstue 0 xumuyeckom paBHoBecun. MakTopsl,
BIMSAIONIME HA CKOPOCTh XMMHWYECKOW PpEAKUUH M TOJIOKEHHE XHUMHYECKOIO
PaBHOBECHSI.

OKUCANTENbHO-BOCCTAHOBUTEIbHBIE — pEAaKLMH,  JJCKTPOHHBIA  OajaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiyu. CoCTaBIeHUE YPAaBHEHUM



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM €  HMCIOJIb30BAHMEM  METOJA
AJIIEKTPOHHOTO OaiaHca.

Teopus 3ME€KTPOIUTUYECKON TUCCOLMALIMHN. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHnoHbl. MexaHW3M JUCCOLMAIMU BELIECTB C Pa3IU4YHBIMH BUAAMHU
XxuMudeckoi cBsizu. Crenens aucconuanuu. CUIIbHBIE U clTa0ble 3JIEKTPOIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CIOBUS MPOTEKAHUS PEAKIMH MOHHOTO OOMEHa,
NOJIHBIE M COKpAII€HHbIE HMOHHBIE YpaBHEHUs peakiui. CBONCTBA KHUCIOT,
OCHOBaHMM UM COJE€ B CBET€ NPEACTABICHUA OO0  3IIEKTPOIUTHYECKOU
nucconuanyu. KauectBeHHbIe peakin Ha MOHBL. [ToHsATHE O THApOIH3E COTEn.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKHX PEIIETOK HEOPraHUYECKHX
BEILIECTB — METAUIOB U HEMETaIoB (rpadgura M ajnMasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIIEJOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHYECKOW pPEaKIMU
OT BO3JCHCTBUS pa3IUYHbIX (HAKTOPOB, HCCIEJOBAHUE AIIEKTPONPOBOIHOCTU
pacTBOPOB BEHIECTB, IpoLecca JAUCCOLNMALMMA KHCIOT, LIEJI0Yer U COJNeHr
(BO3MOXKHO ~ HMCHOJIb30BAaHME  BHJIEO MAaTE€pUaloOB), MPOBEAEHUE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPU3HAKW  MPOTEKAHWsS  peakuuid HMOHHOIO  OOMEHa
(oOpa3oBaHue ocajka, BbIIEICHHE ra3za, o00pa3oBaHME BOJAbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX — PEaKLUN
(ropeHue, peakiuu pas3iokKEHUsl, COEIUHEHHs), PACIO3HABAHUE HEOPTaHMYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEaKUWid Ha HMOHBI, pEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemertanibl 1 UX coelMHEHUSI

OO6mass xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJONeHOB. XHMMHYECKHME CBOMCTBA Ha NPUMEpPE  XJIOpa
(B3aMMOJEHCTBHE € METaUlaMHM, HEMETaJUlaMH, IIeJoYaMH). XJIOPOBOJOPO/I.
ConsHass KHCIIOTa, XMMHAYECKUE CBOWCTBA, NOJIyYEHUE, NMpUMEHEHue. JlenicTBue
XJIOpa M XJOPOBOAOPOJa Ha OpPraHuM3M YeJoBeKa. BaxHeilume XJIopuabl U HX
HAXO0XKIEHUE B IPUPOJE.

O6mast xapaktepuctuka daeMeHTOB VIA-rpymmbl. OcOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHue u (pusmyeckue CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHYecKue cBoiicTBa cepbl. CepoBOOpO, CTpoeHHue, pU3NYECKUue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas xuciora, ¢Gu3MYeCKMe UM XMMHUYECKHE CBOHCTBa (0OIIME  Kak
IOpeACcTaBUTeNd Kacca KHUCIOT M crnenuduyeckne). XUMHUYECKUE peaKilni,
JeXallie B OCHOBE IPOMBIIIJIEHHOTO CrIoco0a TMOMyYeHUs] CEPHOU KHCIIOTHI.
[Tpumenenue cepHoi KucaoThl. COM CEPHOUN KHUCIIOTHI, KAUECTBEHHAs peaKIys Ha



cynabdar-uoH. Haxoxzaenue cepbl U €€ COCAMHEHUN B MpHpoAe. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH cpelbl COSAUHEHUsIMU cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6mast xapaktepuctuka 3jeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapAaKTEPHBIE CTEIEHU OKHUCIEHUS. A30T, PacIpOCTpaHEHUE B MPHUPOJE,
¢usnyeckue U XxuMudeckue cBoicTBa. KpyroBopot asora B mpupojae. AMMuUak, ero
¢usnyeckue U XMMHUECKUE CBOMCTBA, ONyuyeHue U nmpuMenenue. Coiam aMMOHuS,
ux pU3MUECKUEe U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJOTa, €€ MoJiyueHHe, (PU3NYECKUe M XUMUYECKUE
cBOiicTBa (00IIME Kak WPEACTaBUTENS Kiacca KHCIOT M crenuduueckue).
Hcnonbs3oBaHWEe HUTPATOB M COJEH aMMOHHS B KayeCTBE MUHEPAIbHBIX
yA00peHnil. XMMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpeibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKIW, 3arps3HEHHE BO31yxa, IMOYBBI M BOAOEMOB). Docdop,
ajoTponHble Moaudukamuu ¢ocdopa, pusmueckue U XUMUYECKUE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kucnora, GU3nIecKre 1 XUMUYECKUE CBOMCTRA,
noxyuyeHue. McnonszoBanue GpocdaToB B KaueCTBE MUHEPATIBHBIX YIOOPEHHUIA.

OO6mast xapakrepuctuka 31aeMeHTOB [VA-rpymnmbel. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHCIEHHA.  YTIEpOHd,  aJUIOTPOITHBIE
MOIU(DUKALUK, PACIPOCTPAaHEHHE B IMpHUpPoAe, (U3NYECKHE U XUMHUYECKHUE
cBoiictBa. AncopOuusa. KpyrosopoT yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JEWCTBHE HA IKUBBIE OPTraHU3MBI,
MOJIy4YeHUE W TMPUMEHEHHE. DKOJOTMYECKUE MpPOOJIEeMbl, CBA3aHHBIE C OKCHUIOM
yriepona (IV), rumore3a T1/100adbHOrO TMOTEIUICHUS KJIMMaTa, MNapHUKOBBIN
addekT. YroapHas KucioTa U €€ coiu, X GU3NIECKHEe U XMMUYSCKUE CBOMCTBA,
noiiyueHrue W TnpuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonbs3oBanne KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO351CTBE.

[lepBoHavasibHbBIE MOHATHSA 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTMHEHMSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTUJICH, TAaHOJI, TJIMIIEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie MCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOJHBIN Ta3, HEDTH),
OPOAYKTHl WX mepepaboTku (O€H3MH), WX POJiIb B OBITY U MPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMONOTMYECKN BaXKHBIX BEILIECTBAX: KUPaAX, OCJKaX, YIJIeBOAAX — U UX
poiM B OKM3HM 4eloBeKa. MarepuaibHOE €IUHCTBO OPraHUYECKHX U
HEOPTAaHUYECKUX COCITMHCHUU.

KpemHunii, ero ¢usnueckue W XUMUYECKHE CBOWCTBA, TMOJyYE€HUE U
npuMmenenue. CoenuHeHUs KpeMHus B mnpupozae. OOmue mnpencraBieHUs 00
okcune kpemuusi (IV) u kpemuueBoil kucnore. CUIMKAThl, UX WCIOJIb30BAaHUE B
ObITY, B MPOMBIIUIEHHOCTH. Ba)kHelne cTpouTenbHbIE MaTepuaibl: KEPAMHKA,



CTEKJIO, TIEMEHT, O0eToH, kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BaAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHUe 00pa30B HEOPTAaHMUECKUX BEUIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
IIPOBEJICHUE KAaUeCTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
WX TPOTEKAaHWS, OIBITHI, OTpaKaromue (U3NYECKHE W XUMHUYECKHE CBOWCTBA
TaJIOT€HOB M HX COEAMHEHW (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHHE ¢ oOpaslaMu XJOpUJOB (TAJIOT€HUIOB), O3HAKOMIJICHHE C
oOpaslaMu  cepbl U €€ COCAMHEHUSIMU  (BO3MOXHO  MCIOJIb30BaHHE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ AeHCTBHEM
KOHICHTPHUPOBAHHOW CEPHOM  KHUCIIOTBI, H3YYEHHE XHMHUYECKHX CBOWCTB
pa30aBIEHHOIN CEPHOW KUCIOTHI, IPOBEJIEHNE KAaUECTBEHHOW peaKIMu Ha cyJbdat-
MOH W HAOJIO/IeHWE TpHU3HaKa e MPOTEKaHMs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBamMu azota, (ochopa m ux coequHEeHUN (BO3ZMOXKHO HCHOJIB30BAHHE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOpEHHIA, MOITYUEHHE,
coOWpaHue, pacrno3HaBaHWE W H3YyYEHUE CBOWCTB aMMHAKa, [POBEACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U QocdaT-uOH U U3YUYCHHE MPU3HAKOB
UX TIPOTEKAHUSI, B3AUMOICICTBUE KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3YyUYCHHE Mozenen
KPUCTAUIMUECKUX PEImIETOK anmaza, rpadura, QyuiepeHa, O3HAKOMIICHUE C
MPOIECCOM  acOpOLMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
yCTPONCTBOM TPOTUBOTras3a, MoJyueHue, coOupaHue, pacrio3HaBaHUE M M3yUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pEaKIMil Ha KapOoHAT U
CUJIMKAT-UOHbl U M3YyYCHUE TPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJICHHE C
MPOAYKIIMEH CHUIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE SKCIEePUMEHTAIBHBIX
3aJ1a4 1o tTeMe «BakHelnme HeMeTaJUIbl U UX COEIUHEHUS.

MeTaJibl 1 MX COCTUHEHUSA

OO6m1as XxapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — METaJVIOB Ha OCHOBAHUU
ux mnosioxkeHuss B llepuommueckor cucreme xumuueckux 3nemeHtoB J[. W.
MenpneneeBa u crpoeHusi aroMmoB. CTpoeHue MeTamuioB. Metamindeckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEMmETKA.  DIEKTPOXMMHYECKUUA  Psif
HarnpspbKeHn MetauioB. dusznueckne U XUMHUUECKHE CBOMCTBAa MeTayioB. OO0mue
CIOCOOBI TONMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3WM METauiOB, OCHOBHBIC
CIoCcOOBI 3alUThl MX OT Koppo3uu. CmiaBbl (CTajab, YYTyH, MIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MMPOMBIIIICHHOCTH.

[[lenounbie MeTauIbl: MOJOXKeHUE B Ilepuoanueckoit cucTeMe XUMHUYECKUX
aneMmeHToB . M. MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHUE B IIPUPOJE.
du3znuecKkrue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIIBI U



TUAPOKCUIL HATpusi W Kanus. [IpuMeHeHue WIETOYHbIX METaVIOB U UX
COE€IMHEHUM.

[[lenoyHno3emenbHble METAJUIbI MarHuid W KaJbLIMM: MOJOXKEHHUE B
Ilepnognueckoit cucreme xuMmuueckux 3yeMeHToB [[. 1. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJICHHE B Tpupojie. PU3ndyecKkre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanplusa. Baxdeilmme coeauHeHUs Kanblus (OKCHUIl, THUIPOKCHUI, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHUN: TTosioxkeHue B [leproauyeckoi cucTeMe XUMUUECKUX JIEMEHTOB
J. . Menneneesa, cTtpoeHue aromMa, HaxokaeHue B Ipupone. dusnyeckue u
XUMUYECKUE CBOMCTBA amtoMUHMS. AMGPOTEpHbIE CBOMCTBA OKCUIA U TUIPOKCUIA
ATIOMHUHUSL.

Kenezo: nonmoxenue B [lepuoanueckor CUCTEME XUMUYECKUX JIEMEHTOB /l.
N. MeHnneneeBa, CTpOCHHME aToMa, HAxXOXKJICHHWE B Ipupone. Pusmyeckue u
XUMHYECKUEe CBOMCTBA kene3a. OKCUbl, TuipoKkcu bl U conu xenesa (I1) u xenesa
(I1I), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oO0Opas3laMud METauIOB U CIUIABOB, HX (HU3UYECKUMU
CBOMCTBAMHU, U3YYEHHE  PE3YJbTAaTOB  KOPPO3MH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUSI OKCHJIA
KalbllUd WU HATpPUS C BOJOM (BO3MOXKHO UCIIOJIb30BAHUE BHUICOMATEPUATIOB),
HCCJIEIOBAHUE CBOWCTB XKECTKOW BOJBI, MPOIIECCAa TOPEHUS Kele3a B KUCIOPOAE
(BOBMOXXHO  WCIIOJIb30BAaHME  BHJCOMATEPHATIOB), MPU3HAKOB  MPOTECKAHUS
Ka4eCTBEHHBIX PEAKIMA HA MOHBI: MarHusl, Kajablvs, aTIOMUHUS, [TUHKA, XKeJe3a
(IT) u xxeneza (II1), menu (I1), HaOmroEHNE U OMKMCAHKUE MTPOIIECCOB OKPAITUBAHUS
IJJAaMEHH WOHaMU HaTpHs, Kalus W KajablUus (BO3MOYKHO HCIOJIb30BAHHE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(pOTEPHBIX CBOMCTB THIPOKCUIA ATIOMUHUS
Y TUJPOKCHU/JIA IIMHKA, PEIICHHE IKCTIEPUMEHTATIBHBIX 3aj1au 1Mo TeMe «BakHeilme
METAJLJIbI U KX COCTUHECHUS.

XHMMUA M OKPY:KalOLIas cpeaa

BemectBa m Marepuanabl B IMOBCEIHECBHOW JXW3HU 4YeJIOBeKa. bezomacHoe
UCIIOJIb30BaHUE BEIECTB U XMMHUUECKUX peakiuii B ObITy. IlepBas momoinpb mpu
XUMHUYECKUX 0)KOTaxX U OTPaBJICHUSX.

XHUMUYECKOE 3arpsi3HEHUE OKpYKarolleld cpenbl (mpenesibHas AOMyCTHMast
KOHIIeHTpanus Bemects, aanee — [1/IK). Posb xuMun B pelieHnn 3K0JI0THYECKUX
mpo0Jem.

Xumuueckuii IKcnepumenm:

H3yueHue oOpasIloB MaTepuUalioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepuabl).

Mexcnpeomemmnoie ceéa3u



Peanuzamnuss MeXnpeaIMeTHBIX CBs3ed NMpU HM3yYEeHUH XUMHH B 9 Kiacce
OCYILECTBIIIETCSl Yepe3 HCIONb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
HOHSATHH, TaK ¥ MOHATHHA, SBJISIOMINUXCS CUCTEMHBIMU JJISi OTICIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAay4yHble MOHATHSA: Hay4YHBIA (akT, TMIOTE3a, 3aKOH,
TEOpHsi, aHalu3, CHUHTE3, KIacCH(PUKaIMsi, MEePUOJUYHOCTh, HaOIIOCHHE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, HU3MEPEHHE, MOJEINb, SBICHUE, MapHUKOBBIMA
3¢ (exT, TEXHOIOTHS, MAaTePHUATTBI.

®dusuka: Martepusi, aTroMm, OJIJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIUJ,
M30TOMBI, PaJHOAKTUBHOCTh, MOJEKYJA, JJIEKTPUYECKUN 3apsij, MPOBOJIHUKH,
MOJyIPOBOJIHUKH, ~ TUAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBa, I'a3, paCTBOP, PACTBOPHUMOCTH, KPUCTAJUTMYECKAs
peméTka, CruiaBbl, (pU3MYECKHE BEIMYUHBI, €AMHHIIBI M3MEPEHUS, KOCMHUYECKOe
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢ortocunTes, apixanue, Ouocdepa, 3KocUCTEMa, MUHEPAJIbHBIE
yI0OpeHusi, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOIbI,
MOJIC3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJAHBIC PECYPCHI.



IHINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3yNbTaThl OCBOCHUS TPOTPAaMMBl OCHOBHOTO OOIIETO
00pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4YeHUS XMMHHM B €IUHCTBE Y4EOHOH H
BOCIIUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCUHUCKUMU
COLMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, NPHUHSATHIMU B
oOlllecTBE TMpaBWIaMd M HOPMaMU TOBEJEHUS U CIOCOOCTBYIOT Ipoleccam
CaMOITO3HAaHUSsl, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJACTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTAUHUU U
paclIMpeHUe OIbITa JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTHU:

1) IaTpUOTHYECKOTr0 BOCIIMTAHMSL:

[IEHHOCTHOT'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
W HAy4YHOMY HACJIEOWI0, MOHUMAHHUS 3HAYCHUS XUMHUYECKOW HAYKU B KHU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOW HHQOpmMaIruenn o
IIEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM U OTEUECTBEHHOM XUMMHH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

2) rpa:KIaHCKOI0 BOCIIUTAHUSA:

MPEJCTABJICHUS] O COLHAIBHBIX HOPMax W IMPaBUIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATeNIbCKOM, TBOPYECKOW W JAPYrUX  BUJAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHON JEATEIIBHOCTH TIPU
BBITIOJTHEHUW Y4YEOHBIX, TIO03HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOECKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIPOIIECCE OTOM y4eOHOW JESITENbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TOBEJCHUE M TMOCTYNIKHM CBOMX TOBApUIIEH C TO3ULIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB,;

3) HEHHOCTH HAYYHOI'O NO3HAHMS:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEHIECTBE M XMMHYECKOW PEaAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM U COCTABJISIOLIME
OCHOBY JIJII TIOHUMAaHUS CYIIHOCTA HAy4YHOW KapTUHBI MHpA, MPEICTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS MPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
IPUPOTHOMN CPENION, O POJIM XUMHUHM B NMO3HAHUU ITUX 3aKOHOMEPHOCTEM;

IT03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMUHU, HEOOXOIUMBIE JISI OOBSICHEHUS HAOIIOJAaEMBIX IMPOIECCOB W SIBJICHUM,
MMO3HABATENIbHON, MH(POPMAIIMOHHON W YWUTATEIhCKOW KYyJIbTYpPbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbBHOW PabOThI C YYECOHBIMU TEKCTaMH, CIPABOYHOMU



JUTEPATYPOH, JOCTYMHBIMH TEXHHUYECKUMHU CpPEACTBaMU HWH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYYCHHWIO W TIO3HAHWIO, JIO003HATEIHLHOCTh, TOTOBHOCTH W
CIOCOOHOCTP K  €aMOOOpa3oBaHWIO, MPOEKTHOM M  HCCIEA0BaTEIbCKON
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JlaJIbHCUIILIEM;

4) popMmupoBaHus KYJbTYPbI 310POBbS:

OCO3HaHWE IIEHHOCTH >KU3HHU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0pPOBbI0, YCTAHOBKM Ha 3JI0POBBI 00pa3 >KU3HHU, OCO3HAHUE MOCIEICTBUI U
HETIPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJIEHUS aIKOTOJIsI, HAPKOTUKOB, KYpPeHHSI),
HEOOXOJIUMOCTH  COOJIOJICHUS] TpaBUil OE€30MAaCHOCTU TMpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOI0 BOCIMTAHMS:

HWHTEpEC K MPAaKTUUYECKOMY M3YUYECHHIO MTPOQECCUil U TPyla pa3InuyHOTO PO,
YBAXKEHHE K TPYLy U pe3yJbTaraMm TPYJOBOW NEITEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW [0 XHUMHH, OCO3HAHHBIM BBIOOP
WHJIUBUAYAJIbHOW TPACKTOPUHU MPOIOHKEHUS 00pa30BaHUs ¢ YUETOM JTIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCHemHon npohecCuoHaIbHOM ASSTENHHOCTA U PA3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aIalITUPOBATHCS B MPOGECCHOHANIBHON CPEJIE;

6) 3K0J10rH4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKH IIeIeCO00pa3HOE OTHOIIEHHWE K TMPUPOJE KaK HCTOYHHUKY
KHU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHHUS, IOHUMAHUE LIEHHOCTH 3JOPOBOrO U
O0e3zonmacHOro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOLIEHUWE K COOCTBEHHOMY
GU3UYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHHME IIEHHOCTH COOIIOJICHUS
npaBuiI 0€30MMaCHOTO MOBEICHUS MPU PabOTE C BEIIECTBAMU, a TAK)KE B CUTYyaITUsX,
YTPOXKAIOIIKNX 30POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUSI, MOJIydaeMble MPU U3YUYEHUH XUMHH, JJIS
pelIeHus 3a1a4, CBA3AHHBIX C OKPYKAOIIEH IPUPOAHON CPENON, ISl TTOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIbTYpPhl, OCO3HAHUSA TJ00QJIBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJIeM M MyTeW HUX PEIICHUS MOCPEIACTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHMKATUBHOM U COMAIIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe weTanpeaMeTHBIX PE3YJIbTATOB BBIACISIIOT 3HAYUMBIC IS
dbopMuUpOBaHUS MHUPOBO33PECHHUSI OOIICHAy4YHbIC TMOHATUSA (3aKOH, Teopus,
MPUHIINII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpEeAMETaX W IO3BOJIAIOT Ha
OCHOBE 3HaHUUN M3 ATHX MPEAMETOB (POPMUPOBATH MPEJCTABICHNUE O IEITOCTHOU



HAay4YHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (IO3HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIE), KOTOpble oOecneunBaioT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOMU
NEeSITETBHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUSA

Bba3oBble JJoruuyeckue 1elcTBUA:

YMEHUSI WCTOJIB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSITHH (BBIICIATH MX XapaKTEpPHBIC
NPU3HAKK, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTHUSIMHU), UCIOJIb30BAThH
MOHSATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMM XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUid,
yCTaHABIWBATh MPUYUHHO-CIICJICTBCHHBIE CBSI3W MEXIy OOBEKTaMHU HW3Y4YCHUS,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TIO AHAIOTHH),
JIeaTh BHIBOJIBI U 3aKJITIOYCHUS;

yMEHUE TMPUMEHITh B TMPOIECCE IO3HAHUS TOHATUS (IIPEIMETHBIE W
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIC B XUMUH,
peoOpa30BEIBATh MTUPOKO MPUMEHSIEMBIE B XUMHUH MOJICIBHBIC MPEACTABICHUSI —
XUMUYECKUN 3HaK (CHUMBOJ JJIEMEHTAa), XUMHUYeckas (opMyrna U ypaBHEHHE
XUMHUYECKON peaKIuu — MpU pelIeHUH y4eOHO-TI03HABATENbHBIX 33J1a4, C YUYETOM
ATUX MOJICNIbHBIX TPEICTABICHUN BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUECKHX BEIIECTB U XUMUUYECKHUX PEaKITHH,
BBISBIIATH ~ OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
MPOTHUBOPEYHSI B H3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1efiCTBUSA:

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MMO3HAHUS, a TaKKe B KAaueCTBE OCHOBBI i1 (OPMHPOBAHUS THUIOTE3bI TIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOpPETEHUE OIbITa IO TUTAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
YUYCHMUYECKHX OJKCIIEPUMEHTOB, yMEHHWEe HaOlomaTh 3a XOJO0M Ipoilecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATH €0 PE3yNbTaT, (OPMYITHUPOBATH 000OIIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHUE BBIOWpATh, aHAIM3WPOBATh M HMHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUIOB U (HOPM TPEICTABICHUS, MTOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJICPXKAHUs, CIPaBOYHBIC
nocobusi, pecypcsl MHTepHETa), KPUTHYECKH OICHUBATh MPOTHBOPECUYMBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJBl U 3apOoChl NPU MOHCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJIMMBIX JUIsl BBITTOJHEHHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 OMpPEIEeIEHHOTO THUIIA, TPUOOPETEHUE ONBITA B
0o0JlaCTH  UCMOJIb30BaHUSI  MH()OPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHHE KYJIbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (OpPMY MpeaCTaBiICHUs HHPOPMAIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJayl HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popmMamMu rpapuKi U ©X KOMOUHALIUSIMU;

YMEHUE UCIIOJIb30BaTh W aHAJIM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIeIOBATENLCKON JEATENPHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIICTBa M TPAHCIOPTAa HAa COCTOSHUE OKPYKAIOLIEH MPUPOTHON
CpEIb.

KoMMyHHKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe NeliCTBHUS:

YMEHMs 3a/laBaTh BOMNPOCHl (B XOJ€ Juajora M (Miau) JUCKYCCHM) IIO
cyumiecTBy  oOcyxgaeMoll  TeMbl, (OpMYJIHpPOBaTb CBOM  IPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1auu;

YMEHHsSI ~ TPEJICTaBIsITh  IOJyYEHHBIE  pPEe3ylbTaThl  MO3HABATEIHHON
JACSTENbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JeNaTh MPEe3EHTAIIHIO
pE3yJIbTaTOB BBIMNOJHEHHUSI XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
1ab0paTopHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO MTPOEKTA);

yMEHHsI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAaMH B COBMECTHOM
MO3HABATEIPHON W HWCCIIENOBATENIbCKOW  JCATENbHOCTH TPU  PEIICHUH
BO3HUKAIOIIUX MPoOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTIACOBAHUSA
no3uuil (00CyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUSI
COBMECTHBIX JCUCTBUN, OIpeaeieHue KpPUTEpUEB IO OICHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryisiTuBHBIe YHUBepCcaJbHbIe y4eOHbIEe 1eCTBHA:

YMEHHE CaMOCTOATEIbHO OMPEIENATh LEIN AeATEeIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesITeILHOCTD, BBIOMPATh Harbosee 3pheKTUBHBIE CIIOCOOBI pellleHrs YYeOHbIX U
MO3HABATENbHBIX 3aJlad, CaMOCTOSITEIbHO COCTaBISATh WJIH KOPPEKTHPOBATH
IPEIJIOKEHHBIM  aJITOPUTM JIEUCTBUM IIPYU BBIIOJIHEHUM 3aJaHUM C y4ETOM
MOJIy4YEHHUsI HOBBIX 3HAHMM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBaX M PEaKLHUsX,
OLICHHMBATh COOTBETCTBHUE MOJYYEHHOIO pe3ysibTaTa 3asBICHHON IEeNH, YMEHHE
MCTIONB30BaTh M aHAJM3UPOBATh KOHTEKCTHI, MpejiaracMble B YCJIOBHH 3a/IaHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3ydbTaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
collepKaHUs, YCTAHOBJIEHHOTO MJaHHOW (enepanbHOM padoueld Mporpammoi,
BBIJIETISIIOT: OCBOCHHBIE 00YYaIOUIUMUCS HAYyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI



NeucTBUl, crnenupuueckue Uil TPeAMETHOW oOmacth  «XUMHS», BUIBI
NEATEIBHOCTH 1O  IOJYYEHHIO HOBOIO  3HaHMs, €ro HHTEpIpETalnH,
Ipeo0pa3oBaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIUSIX.

K koHIy oOyueHus B 8 kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHU:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX TMOHSATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTa B COSAUHEHUH, MOJISIPHBIA O0BEM,
OKCHJ], KHCJIOTa, OCHOBAHHUE, COJIb, B3JEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHCIICHUS, XMUMHUYECKasl peakiusi, KiacCcupUKalusi Ppeakluid: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, pEaKUWU 3aMEILICHUS, PEAKLIUU
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaAKIINH, TeTJIOBOU d3(DPEeKT peakiumu,
AIpO aTOMa, DJIEKTPOHHBIM CJIOW aToMa, aTOMHas OpOuTalb, paguyc
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAs U HEMOJspHAs KOBAJCHTHas CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(poreHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTH 3TH HOHITHUS MIPU ONUCAHUH BEUIECTB U UX MIPEBPALICHUN;

e HCIOJb30BaTh XHMHUYECKYID CHMBOJUKY [UJII COCTaBlEHUS (opMyI
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIINN;

e OIpENENsATh BAJIGHTHOCTh ATOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHWS  DJIEMEHTOB B  OWHApHBIX  COCIUHEHMSIX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIacCy COEIWHEHHUH IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJICHTHass W WOHHAasA) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbica Ilepuoamyeckoro 3akona [J[. WM. MeHneneesa:
JEMOHCTPUPOBATh TOHMMAHUE MEPHOJNYECKON 3aBUCHMOCTH CBOICTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NosioxkeHus B llepumomnueckoil cucreme,
3aKOHOB COXPAHEHHUsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e ONUCHIBATh W XapakTepu3oBaTh TaOmuuHyio Gopmy Ilepuogmaeckoit
CUCTEMbl XHMMHYECKHUX DJEMEHTOB: pa3inyaTh MOHSITUS «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, mansie u
OOJNBINIME TEPHUOJIBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepuonuueckas cucrtemMa XuMU4Yeckux osnemeHtoB J[. .
MeHieneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/apa, 00IIee YUCIO AICKTPOHOB
U pacrpeeieHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTAHWUUYECKHUE BEICCTBA,
XUMUYECKHAE peakiuu (10 YHUCIy W COCTaBY Yy4YaCTBYIOIIUX B PEaKIUU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONKMCAHUE PUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOKHOCTH TMPOTEKAHUS XUMUYECKUX TMPEBpallleHU B
Pa3INYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJISIPHYIO W MOJSPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTrO JJIeMEeHTa Mo (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON peaKInu;

MPUMEHSTH OCHOBHBIC OMEpaIlMi MBICIUTEILHON NEATEIbHOCTH — aHAU3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allMI0, KiIacCU(UKAIIUIO,
BBISIBJICHUE TMPUIMHHO-CICACTBEHHBIX CBS3eH — JUIsI M3YYCHHS CBOKWCTB
BEIIECTB M XHMHYECKUX PEAKIUH, €CTeCTBEHHO-HAyYHbIE METOJIbI
MO3HAHUA — HaONIOZCHUE, H3MEPEHHE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN);

CIENOBAaTh  IMpaBWUjaM  TMOJIb30BAHUS ~ XUMHYECKOM  TOCYIOH U
7a00paTOpHBIM  O0OPYJIOBaHMEM, a TakKXXe IMpaBwiaM oOOpalieHus: c
BCI[ECTBAMH B COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYEHHIO U COOWUpaHUIO
razoo0pa3HbIX BEHIECTB (BOAOPOJAa UM KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPENEIEHHON MACCOBOM JI0JI€H PACTBOPEHHOIO BEILIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMUYECKHE  OKCIEPUMEHTBI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C TTOMOIIBI0 UHAMKATOPOB
(;makmyc, henondTanenH, METHIOPAHXK U APYTHE).

K xoHIy 00yueHus B 9 Kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHU:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKMX TOHATHH: XUMHYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, IPOCTOE BEILECTBO,
CJIO)KHO€ BEULIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb
OKHCIICHUS, XUMHUECKasl peaklns, XUMUYEeCKasi CBsI3b, TEIUIOBOM 3¢ (eKT
peakiuuu, MOJIb, MOJSIpHBIA  O0BEM,  PacTBOpP,  AIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOIUTHYECKAS NUCCOLMALMSA, PEAKIMU HOHHOTO
oOMeHa, KaTaJau3aTop, XMMHUYECKOe paBHOBECHE, OOpaTHMbIe H



HEOOpaTUMbIE pEaKIHK, OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBHUTENb, OKHCIEHWE M  BOCCTAHOBIICHHUE,
aloTponusi, aMmpOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTANIMYecKas pemeTka, KOppo3usi METaJlIoB,
CIUIAaBbI, CKOPOCTh XUMHUYECKOW peakluH, TMPeleSIbHO JTO0mycTUMas
xoHuenTpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHSITHUU W
MPUMEHSITH 3TH HOHSTHUS MIPU ONMUCAHUM BEUIECTB U UX MPEBPAICHU;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JUIsl COCTaBjieHHUs (popmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, IMPUHAIJICKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIAcCy COEIMHEHHH 1o (opmysaM, BUA XUMUYECKOH
CBs3M (KOBaJCHTHAsl, WOHHAs, METAJUIMYECKasi) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOpax HEOPTraHUYECKUX COCAMHEHUN, TUM KPUCTAILTUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbici llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TIOHMMaHUE: OIKChIBaTh M XaPAKTEPU30BaTh
Tabnuunyio Gopmy Ilepuogudeckoil CUCTEMbl XUMUYECKUX DIIEMEHTOB:
paznuyaTh MOHATHS «rJaBHas mnoArpynna (A-rpymnma)» M «moOodHas
noarpynna (b-rpynma)», manbie ¥ OOJbIIME MEPHUOJBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPHOJUYSCKON Tabimie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsl sjApa, oOIee YHCIO DJIEKTPOHOB U
pacrpenieieHde UX 10 DJJIEKTPOHHBIM CJIOSIM), OOBICHSTH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCIUHEHUU B
npejenax MajiblX NEPUOIOB U TIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (M0 YHMCIy W COCTaBy YYacTBYIOIIMX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO0 W3MEHEHHUIO CTEMEHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME W CHEHU(PUICCKUEC XUMHUUYECKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAsl OIMKUCAHUE
npuMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHHM COOTBETCTBYIOIIMX
XAMHUYECKUX PEaKI1i;

COCTaBIISAITh YPABHEHUS DSJIEKTPOJUTUYECKON JUCCOIMALMUA  KHUCIIOT,
LIEJIOYEN U COJIEH, MTOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIUI NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIANINX CYIIECTBOBAaHUE
TeHETHUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KIIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEACTBOM COCTABIICHUS SJICKTPOHHOTO OajaHca ITUX PEeaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOYKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBPALCHUNA B Pa3IUYHBIX
YCIIOBHUSIX;

BBEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIDHYIO H  MOJISIPHYIO — MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrOo JJeMeHTa 1o (opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PacTBOPE, MPOBOJIUTH PACUETHI
[0 YPaBHEHHUIO XUMUYECKON peaKIuu;

coON0aTh  MpaBWja  IOJIb30BAHUS ~ XMMUYECKOM  MOCyIoll U
7a00paTopHbIM  O00OpYy/IOBaHMEM, a TakKe IMpaBwia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHSIMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIMBITOB IO TIOJYYEHHIO U COOHpAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTJIEKUCIIOro rasa);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIONIME  KAdeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
uonu-, kKapoonart-, ocdar-, cunmukar-, cyinbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HMOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B
BOJHBIX PacTBOpaxX HEOPTaHUUYECKHUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTEPAIlMH MBICIIUTEIBLHOMN JCSITCIIBHOCTH — aHAU3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CUCTEeMAaTU3allMI0, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — I M3yYEHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIMi, €CTECTBEHHO-HAYYHBbIE METONbI TMO3HAHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJEIHPOBAaHUE, SKCIEPUMEHT (pEealbHBIN U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaungecTBO 4yacoB
Ne HaumeHnoBanue pa3aesioB u JaekTpoHHbIe (HU(POBHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasnea 1. [lepBoHavyajibHble XUMUYECKUE TOHATHS
XuMusg — BakHas 00/1aCcTh

11 €CTECTBO3HAHUS U 5 ) bubmuorexka [JOK

' MPAKTUYECKOM JEATEIIbHOCTH https://m.edsoo.ru/7f41837¢

yeJoBeKa

12 BemectBa 1 xumnueckue 15 1 bu6mmoreka [JOK

' peakiuu https://m.edsoo.ru/7f41837¢

Hroro no pazueny 20

Pasnen 2. Baxkneiilue npeacTaBuTe I HEOPraHUYECKUX BelleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnuoreka [JOK

' 00 oKcHmax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. [lonstue o kuciorax 2 1 bubnuoreka [JOK

) M COMAX https://m.edsoo.ru/7f41837¢
73 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OcHOBHBIE KJ1acChl 1 | | bubnuoreka [JOK

' HEOPraHUYECKUX COCIUHEHUHN https://m.edsoo.ru/7f41837¢c

Hroro no pazgeny 30

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
XHMI/I‘ICCKaH CBA3b. OKI/ICJII/ITeJIbHO-BOCCTaHOBI/ITeJII)Hble peamn/m



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

[lepuoauueckuii 3aK0H U
IIepnoanueckas cucrema

Bbu6mmorexa [JOK

3.1 7
XAMHYECKHX 31eMeHTOB [l. 1. https://m.edsoo.ru/7f41837¢c
Menneneea. CTpoeHue aroma
XUMHYECKasI CBI3b. BuG 110K
HOJIMOoTEKA
2 -
3 Oxncimrensio 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIINU
bu6nmmoreka [IOK
J4! 15
TOTO 1o pasaeity https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 Bubmorexa TOK
p p https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnsie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsl
Pa3znes 1. BemiecTBO M XMMUYeCKHE PeaKIIMU
11 [ToBTOpEeHue u yriay6ienue 3HaHUN 5 | bubnmoreka [JOK
' OCHOBHBIX Pa3/eJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1o OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. 2 1 1 bubnnoreka [JOK
) XUMHYECKUE PEAKIINU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazueny 17
Pasznea 2. HemeTaJsIbl M HX cOeTMHEHUS
21 OO6m1ast xapaKkTepUCTHKA XUMHUYECKUX 4 1 bubnmnoreka [JOK
' aneMmeHToB VIIA-rpynmel. ['amorensr https://m.edsoo.ru/7f41a636
OO6mrast xapaKTepuCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubnmorexa [IOK
’ PYTHIBL. £-€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKUX
23 aneMeHToB VA-rpynmsl. A30T, hocdop u ux 7 1 bubmmorexa [IOK
) YHBL. ’ https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmoreia HOK
' N Py ' po https://m.edsoo.ru/7f41a636
KPEMHHU ¥ UX COCTMHCHHUS
Hroro no pazgeny 25



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

Paznen 3. MeTaJIbI 1 X COeANHEHUS

. bu6mmoreka [IOK
3.1 Obmye CBOHCTBA MCTaIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 B 16
AKHEUIIe METAJUIBI U UX COEOUHEHUS hitps-//m.cdsoo.ru/7f4 12636
Hroro no pazgeny 20
Pasnen 4. XuMus u okpy:xamomas cpeaa
4.1 BemiecTBa 1 MaTepHainl B )KU3HU YEJIOBEKA 3 Bubmorexa TOK
' B p https://m.edsoo.ru/7f41a636
Wroro no pazueny 3
PesepBHOE Bpems 3 Bubmorexa TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoiabubie | IlpakTuueckue bp
n/n Bcero U3yuyeHHusl | 00pa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
IIpeamer xumMuu. Poib XuMHUU B )KU3HU
1 ped 1 https://m.edsoo.ru/7efb3c3c
yenoBeka. Tena u BemecTsa
2 IlousTne o MeTOIaX MO3HAHUSA B XUMHUU 1 https://m.eds00.ru/9f459¢9a
[TpakTuueckas padota Ne 1 «[IpaBuna
a0O0THI B 1a0OPaTOPUHU U IPUEMBI
3 P patop P 1 https://m.edsoo.ru/ab2a57cb
oOpareHus ¢ 1abopaTopHBIM
000py/I0BaHUEM
Yucrtele BemecTBa U cMecu. CriocoObl
4 H . 1 https://m.edsoo.ru/8dffecad
paszeneHus cMecei
[IpakTuueckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha npumepe 1 https://m.edsoo.ru/d9adcf25
OUYMCTKH TOBapEHHOM COJN)»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/434a3592
XUMHUYECKUE IIEMEHTBI. 3HAKU
7 1 https://m.edsoo.ru/3a97f7e6
(CUMBOJIBI) XUMHYECKHUX SJIEMEHTOB
IIpocTeie u ClOXKHBIE BEMIECTBA 1 https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 https://m.edsoo.ru/b44af747
3aKOH OCTOSIHCTBA COCTaBa BEILIECTB.
10 Xumnueckas ¢popmyina. BaneHTHOCTb 1 https://m.edsoo.ru/3adc28¢1
aTOMOB XUMHYECKHX JIEMEHTOB
11 OTHOCUTENbHAs aTOMHAsI Macca. 1 https://m.edsoo.ru/fac67eel



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1
https://m.edsoo.ru/fac67ee1

OTHOCHUTENLHASA MOJICKYJISIpHas Macca

12

MaccoBas 1019 XUMHYECKOTO
JJIEMEHTA B COEAUHEHNH

https://m.edsoo.ru/95bcb&f5

13

KonnuectBo BemecrBa. Mob.
Momnsipnas macca

https://m.edsoo.ru/668edb4a

14

duszndyeckre ¥ XUMHUYECKHUE SIBIICHHUS.
Xumudaeckast peakuui

https://m.edsoo.ru/8b878fcf

15

IIpu3Haky u yciioBUS TPOTEKAHUS
XAMHYECKHUX peaKLni

https://m.edsoo.ru/84214963

16

3aKOH COXPAaHEHHs MacChl BEIIECTB.
XHUMHUYECKUE YPABHEHUS

https://m.edsoo.ru/aalc152d

17

Brerancnenus KOJIN4YECTBA, MaCChl
BCIICCTBA IO YPABHCHUAM XNMHWYCCKUX
peaKuuit

https://m.edsoo.ru/b1656492

18

Kitaccupukanust XHMHYECKUX PEaKInii
(coenMHEHUs, Pa3I0KEHUS,
3aMeleHus, ooMeHa)

https://m.edsoo.ru/fe58191f

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O000IIeHE U
cUCTeMaTu3alus 3HaHu|

https://m.edsoo.ru/213bbeaf

20

Konrtponbnas pabora Nel o teme
«BemecTBa 1 XUMUYECKUE PEAKLIUN»

https://m.edsoo.ru/cc95e5ed

21

Bo3ayx — cmech razos. CocraB
Bo3ayXxa. Kucinopog — anemMeHT u
npoctoe BeniectBo. O30H

https://m.edsoo.ru/237315cf

22

dusnyeckue U XUMHUYECKUE CBOMCTBA
KHCIIOPOJa (peaKIuu OKUCIICHHUS,
ropenue). [lonstue 06 okcumax

https://m.edsoo.ru/67245d2f



https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/237315cf
https://m.edsoo.ru/67245d2f

23

CniocoObI osTyueHust KUCIopo/a B
1a00paTOpUU U MPOMBIIUIEHHOCTH.
[TpumeneHue kuciaopoaa

https://m.edsoo0.ru/896247cb

24

TennoBoii 3 PeKT XMMUIECKOI
pEaKIMu, TIOHATHE O
TEPMOXUMHUYECKOM YPaBHEHUH, YK30- U
SHIOTEPMHUYUECKUX PEAKIIUIX

https://m.edsoo.ru/4d71febb

25

TormumBo (HedTh, yroiab U METaH).
3arpsi3HEHUE BO3/yXa, CIIOCOOBI €r0
IPE0TBPALCHHS

https://m.edsoo.ru/62a61752

26

[IpakTuueckas padora Ne 3 o reme
«[Tony4yenuie u cobrpanue KIUCIOpoaa,
M3yYEHHUE Er0 CBOMCTB)

https://m.edsoo0.ru/329545¢9

27

Bonxopon — anemeHT u mpocToe
BemecTBo. Haxoxenue B mpupojie

https://m.edsoo.ru/2325645f

28

dusznyuecKkue U XMMHUUYECKUE CBOMCTBA
Bosopoaa. [Ipumenenue Bogopoa

https://m.edsoo.ru/ae9eb4b5

29

[ToHsiTHE O KMCTIOTAX U COIIAX

https://m.edsoo.ru/d743bf8d

30

CrniocoOblI nosTyueHust BOJI0Opo/ia B
naboparopuu

https://m.edsoo.ru/8dbbbc9b

31

[IpakTuueckas pabora Ne 4 o reme
«ITomy4enue u cobupanue BoJOpoAa,
U3y4EHHE €ro CBOMCTBY»

https://m.edsoo.ru/37a3324a

32

MonsipHblii 00bEM Ta30B. 3aKOH
ABorazpo

https://m.edsoo.ru/714a252d

33

Brruncnenus o0bEMa, KoJIMUeCcTBa
BEILIECTBA I'a3a 10 €r0 U3BECTHOMY
KOJIMUECTBY BEIECTBA UK 00BbEMY

https://m.edsoo.ru/25858514



https://m.edsoo.ru/896247cb
https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/62a61752
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/25858514

34

Brrunciaenus 00EMOB ra3oB I10
YpaBHCHHIO pC€AKIIMH HAa OCHOBC 3aKOHa
00BEMHEBIX OTHOIIIEHHUH ra30B

https://m.edsoo.ru/ae3d2633

35

dusnyeckue u XUMHUYECKHE CBOMCTBA
BOJIBI

https://m.edsoo.ru/272b514c¢

36

Cocras ocHoBanuii. [ToHsarue 06
HHMKATOpaXx

https://m.edsoo.ru/3d2634ef

37

Bopna kak pactBopureinb. HacwllieHHbie
U HEHACHIIIEHHbIE pacTBOpbL. MaccoBas
JI0J151 BEIIECTBA B PACTBOPE

https://m.edsoo.ru/2b19b4el

38

[IpakTuueckas pabora Ne 5 o reme
«ITpuroroBiieHHE paCTBOPOB C
OIpeIeIEHHON MaCCOBOM 10JIEN
pacTBOPEHHOTO BEILIECTBA»

https://m.edsoo.ru/9f55a219

39

KonTponbnas padora Ne2 o reme
«Kucnopoa. Bonopoa. Bona»

https://m.edsoo.ru/c1c97fe3

40

Oxkcupsl: cocTaB, KnaccupuKaius,
HOMECHKJIaTypa

https://m.edsoo.ru/c321335¢

41

HOJ'IyLIeHI/IC 1 XUMHYECKHE CBOMCTBA
KHUCJIIOTHBIX, OCHOBHBIX 1 aM(l)OTepHI)IX
OKCHJO0B

https://m.edsoo.ru/bce52bca

42

OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS,
HOMEHKJIaTypa

https://m.edsoo.ru/cad9bc8a

43

[lomydyenue u XMMHUYECKUE CBOMCTBA
OCHOBaHUU

https://m.edsoo.ru/eb3b238b

44

Kucnotsl: cocras, kinaccuduxarus,
HOMEHKJIAaTypa

https://m.edsoo.ru/c589a687

45

HOJ'IyLICHI/IC 1 XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/d2cc4664
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https://m.edsoo.ru/d2cc4664

KHCIIOT

46

Comnu (cpennue): HOMEHKIATypa,
CHOCOOBI MOTYYESHHUSI, XUMHUECKHE
CBOMCTBa

https://m.edsoo.ru/66bad57a

47

[IpakTuueckas padora Ne 6. Pemenue
HKCIEPUMEHTANIBHBIX 33/1a4 110 TEME
«OCHOBHBI€ KJIaCChl HEOPTaHUYECKUX
COEIUHEHUI)

https://m.edsoo.ru/ef5f5b6d

48

I'enernueckas cBsI3b MCXKAY KJ1acCaMH
HCOPIraHUYCCKUX COG,I[I/IHGHI/Iﬁ

https://m.edsoo.ru/3eafb436

49

O00011IeHNE U CUCTEMATU3ALUS 3HAHUI

https://m.edsoo.ru/aedf982e

50

KonTtponsnast padora Ne3 o treme
"OCHOBHBIE KJIACChl HEOPraHUYECKUX
coequHeHu"

https://m.edsoo.ru/53e93cf2

51

HepBHe IIOIIBITKH KJ'IaCCI/I(l)I/IKaLII/II/I
XUMHYECKHUX 2IeMEHTOB. IloHsaTHE O
Tpymnmnax CXOJHbIX 3JICMCHTOB

https://m.edsoo.ru/45¢b955f

52

Ilepronnueckuii 3aKOH 1
Ilepronnueckas cucremMa XUMAYECKUX
aneMeHToB 1. 1. MeHaeneeBa

https://m.edsoo.ru/acfe3f3¢

53

[Iepuoasl, rpymnmsl, TOATPYIIIIBI

https://m.edsoo.ru/dd7cc851

54

Crpoenue atoMoB. CocTaB aTOMHBIX
sanep. N3otomnsl

https://m.edsoo.ru/b34e5{b1

55

CtpoeHue 3JIeKTPOHHBIX 000JI04eK
aTOMOB 311eMeHTOB [lepronueckon
cucremsl . 1. MenneneeBa

https://m.edsoo.ru/fb64d6ef

56

XapaKTepI/ICTI/IKa XHMHUYECKOT'O
3JIEMCHTA I10 €TI0 IMOJOKCHUIO B

https://m.edsoo.ru/3627atb4



https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/3eafb436
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ITepuognueckoii cucreme 1. 1.
Meunpeneena

3nauenue [leproanueckoro 3akoHa s
pa3BuTus Hayku U npaktuku. 1. WM.

57 .. https://m.eds00.ru/83762¢95
MenneneeB — y4&HBIN, MIEAaror u
rpakJIaHUH
PesepBHEIil ypok. O0001IEHNE U
58 CI/ICTIe)MaTI/B:p WS 3HAHUH / Bubmorexa OK
. I https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas pabota
KonTposabnas padora Ne4 o reme
59 «Ctpoenue aroma. XUMHUIECKas CBA3b) bubmaorexa [IOK
p . ' https://m.edsoo.ru/00adb486
/ Beepoccuiickas mpoBepovHas pabota
)
60 JICKTPOOTPHIATEILHOCTL ATOMOB https://m.edso00.ru/2667a766
XUMHUYECKHUX DIIEMEHTOB
61 Honnast xumnueckas CBA3b https://m.eds00.ru/2628cf49
KoBanenTnas no a ecKa
62 BAJICHTHAA HOJAPHA XHMHIHeckas https://m.eds00.ru/67tb6476
CBSI3b
KosanenTHast HenoJisipHast XUMHAYECKas
63 p https://m.edsoo.ru/f32e6211
CBSI3b
64 CreneHp OKUCICHUA https://m.edsoo.ru/fe73b9dc
OKHUCIIUTENLHO-BOCCTAHOBUTE e
65 KHCTHTEIRRO-BOCCTAROBHTCRHBL https://m.edsoo.ru/665e¢2d2d
peakuuu
66 OKHUCIIUTEN U BOCCTAHOBUTEIHN https://m.edsoo.ru/eb264264
Peseprubrit ypok. O6001eHIE 1
67 cUCTeMaTHU3alus 3HaHUH 110 TEME https://m.eds00.ru/62539d2¢
«Ctpoenune atoma. XUMHAYECKas CBSA3b»
Pese i1 ypok. O0001menme
68 PBHBIH YPOK Herme u https://m.edsoo.ru/c8769b1b

cUcTeMaTHu3anus 3HaHUU
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https://m.edsoo.ru/c8769b1b

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kounrpoabusie | Ilpakruueckue
n/n Bcero u3yuyeHusi = oOpasoBaTesibHbIE
padoTshI padoThI
pecypcbl

[lepuoanueckuii 3aK0H.
Ilepunonnueckas cucrema

1 p 1 https://m.edsoo.ru/ac197bf5
XUMHYECKUX 31eMeHTOB . U.
MenneneeBa
3aKOHOMEPHOCTH B U3MEHECHHUH

2 CBOMCTB XUMHYECKHX DIJIEMEHTOB 1 https://m.edsoo.ru/44bdf4b2
MIEPBBIX TPEX NEPUOIOB
Knaccudukanus u HOMEHKIIaTypa

3 1 https://m.edsoo.ru/d96e16b9
HEOPraHUYECKUX BEIIECTB
Buapl xuMuueckoil CBA3U U TUIIBI

4 N 1 https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PELIETOK
KonTposasnas padora Nel no teme

5 «IloBTOpEHUE U yriyOaeHue 3HaHUI 1 1 https://m.edsoo.ru/2a53 lece
OCHOBHBIX Pa3/IeJioB Kypca 8 Kiacca
Knaccudukanmus xumMmudeckux

6 \(,b 1 https://m.edsoo.ru/61197329
peakiMii 0 pa3IMYHbIM NPU3HAKAM
IToHsATHE O CKOPOCTH XUMUYECKOMN

7 peakuuu. [ToHsiITHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/e73c3ef4
TeTEPOTEHHBIX PEAKIIHIX
[TonsATHE O XUMHUYECKOM PaBHOBECHUHU.

8 @aKTOpBbl, BIUSIONINE HA CKOPOCTh 1 https://m.edsoo.ru/atbc35b2

XUMHYECKOH PCAKIMU U ITOJIOKECHUEC



https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/2a531ece
https://m.edsoo.ru/61f97329
https://m.edsoo.ru/e73c3ef4
https://m.edsoo.ru/afbc35b2

XUMHYCCKOI'0 paBHOBECHUA

OKHUCIIUTETHbHO-BOCCTAHOBUTEIILHBIC
peakiuu

https://m.edsoo.ru/16ddaal?

10

Teopus 31MEKTPOIUTUYECKON
nuccorpanuy. CHIbHBIE U c1a0ble
JIEKTPOJIUTHI

https://m.edso0.ru/965c6a66

11

HNounble ypaBHEHUS peakiui

https://m.edsoo.ru/43f4b85¢

12

XUMHAYECKHUE CBOMCTBA KUCIIOT U
OCHOBaHUWH B CBETE MPEACTABICHUI
00 AJIEKTPOTUTUIYECKOM TUCCOIUAIAN

https://m.edsoo.ru/9adee23¢c

13

XHUMHUUYECKHE CBOMCTBA COJIEH B CBETE
MpeACTaBICHUIN 00
AIEKTPOIUTUUECKON AUCCOLUALINH

https://m.edsoo.ru/339ae525

14

[TonsiTue o runponuse conen

https://m.edsoo.ru/be3¢2519

15

0O0001IEeHME ¥ CUCTEMATU3ALMS
3HaHUU

https://m.edsoo.ru/78322bfb

16

[TpakTuyeckas padora Ne 1.
«Pemienne skcriepuMEHTaIbHBIX
3a7au»

https://m.edsoo.ru/c172d37d

17

Konrtponbnas pabora Ne2 o teme
«OJIEKTPOINTUYECKAS TUCCOLMALINS.
XUMUYECKUE PEAKIIMU B PACTBOPAX»

https://m.edsoo.ru/2b5a2162

18

OO6m1as XxapakTepuCTHKa rajJOreHOB.
XHUMHUYECKUE CBOWCTBA HA IIPUMEPE
XJopa

https://m.edsoo.ru/c3eaeb47

19

XnopoBogopoa. ConsiHas KUCIOTa,
XUMUYECKHE CBOMCTBA, MIOJyYECHHE,
MIPUMEHEHUE

https://m.edsoo.ru/daf6b6e7



https://m.edsoo.ru/16ddaa17
https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/be3c2519
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https://m.edsoo.ru/c172d37d
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https://m.edsoo.ru/daf6b6e7

20

[TpakTrueckas padora Ne 2 o Teme
«ITonyueHnue COMIHON KUCTIOTHI,
n3ydeHue e€ CBOMCTBY»

https://m.edsoo.ru/9a2bd4de

21

Brraucnenus no YpaBHCHHUAM
XUMHUYCCKUX peaKum”I, €CJIM OAUH U3
PE€arcHToB J1aH B H30BITKE

https://m.edsoo.ru/fa37c94c

22

OO61mas xapakTepuCcTUKa HIEMEHTOB
VIA-rpynmsl

https://m.edsoo.ru/e79ebfa3

23

AJTOTpOTTHBIC MOTU(DUKAIIMH CEPHI.
Haxoxnenue cepbl U €€ coeIMHEHU N
B IIpUpoOJie. XMMUYECKHE CBOWCTBA
cephbl

https://m.edsoo.ru/5e¢3339bd

24

CepoBoaopoj1, CTpoeHue,
¢du3nUecKrne 1 XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/384dcc68

25

Oxkcuasl cepbl. CepHasi KUCIIOTA,
bu3HYecKue 1 XUMHYECKIE
CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/ae5652{6

26

XUMUYECKUE PEAKIUH, JICKAITUE B
OCHOBE IMPOMBIIIIEHHOT0 crocoda
IIOJIy4E€HUS] CEPHOU KUCIIOTHI.
XUMHUUYECKOE 3arpsi3HEHUE
OKPYKaIOIIEeH Cpe/ibl COCTUHEHUSIMU
cepsl

https://m.edsoo.ru/acc7d4bf

27

Brluncnenue MaccoBOi 101 BbIXOA
MIPOJIYKTa PEAKLIUH

https://m.edsoo.ru/7dac2b46

28

OO011ast xapaKTepUCTHKA DIIEMEHTOB
VA-rpynmsl. A30T, paclipocTpaHeHHe
B Ipupoie, PU3NUECKUe U

https://m.edsoo.ru/6bfdf145



https://m.edsoo.ru/9a2bd4de
https://m.edsoo.ru/fa37c94c
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XMMHYECKHE CBOICTBA

29

AMMHUak, ero pu3nyYecKue u
XUMHYECKHE CBOMCTBA, OJyUYEeHUE U
pPUMEHEHUE

https://m.edsoo.ru/e69bfb89

30

[IpakTuueckas padora Ne 3 o reme
«[Tomyuenne amMmmuaka, H3y4eHue ero
CBOMCTB»

https://m.edsoo.ru/f4c23a53

31

A3OTHas KUCIOTa, e€ (hu3ndecKue u
XMUMHYECKUE CBOHCTBA

https://m.edsoo.ru/f2d85456

32

Vcnonb30BaHue HUTPATOB U COJIEH
aMMOHHUS B Ka4eCTBE MUHEPATIbHBIX
ynoopeHuit. XumMuueckoe
3arpsA3HEHUE OKPYKAIOLIEH Cpe/ibl
COEJIMHEHUSMU a30Ta

https://m.edsoo.ru/7fbdef49

33

®ochop. Oxeun docdopa (V) u
docdopnas kucnota, pusndeckue u
XUMHYECKHUE CBOMCTBA, OITYy4YECHHUE

https://m.edsoo.ru/c8af5{46

34

Ucnonb3oBanue ¢ocdaTtos B
Ka4yeCcTBE MUHEPAIbHBIX YA0OPEHHI.
3arpsi3HeHue NPUPOTHON Cpebl
docharamu

https://m.edsoo.ru/79¢51b&2

35

Yraepon, pacipocTpaHEHHE B
npupoe, pu3ndecKkue U XMMUUYECKHe
CBOMCTBA

https://m.edsoo.ru/eal 6ee43

36

Oxkcupl yriaepojaa, ux Gpu3ndeckne u
XUMHYECKHE CBOWCTBA.
DKosoruyeckue npoodaemsl,
CBsI3aHHbIE ¢ OKcUAOM yriepoaa (IV)

https://m.edsoo.ru/a6915c¢71



https://m.edsoo.ru/e69bfb89
https://m.edsoo.ru/f4c23a53
https://m.edsoo.ru/f2d85456
https://m.edsoo.ru/7fbdef49
https://m.edsoo.ru/c8af5f46
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https://m.edsoo.ru/ea16ee43
https://m.edsoo.ru/a6915c71

37

VronpHas KACI0Ta B €€ COJIN

https://m.edsoo.ru/36a13d99

38

[IpakTuueckas padora Ne 4 o reme
"[Tony4yeHue yriieKuciioro rasa.
KauectBennast peakius Ha kKapOOHAT-

HOH

https://m.edsoo.ru/4de4a8dc

39

[TepBoHauanbHBIE MOHATHS 00
OPraHUYECKHUX BEIIECTBAX KaK O
COEMHEHMAX YIJIepoaa

https://m.edsoo.ru/822{b263

40

Kpemuuii u ero coenHeHust

https://m.edsoo.ru/1e94ee3a

41

[TpakTuueckas pabota Ne 5. Pemienue
SKCHEPUMEHTAIbHBIX 3a/a4 10 TEME
«BaxkHenme HeMeTaJUIbl U UX
COEIMHEHUS»

https://m.edsoo.ru/d72fa3e8

42

KonTponbnas padota Ne3 o reme
«Baxxnelime HeMeTaIIbl U UX
COEJITUHEHUS»

https://m.edsoo.ru/f5bae73d

43

OO0m1as xapakTepuCTUKa XUMUYECKUX
AJIEMEHTOB — METaJIJIOB.
Mertannuieckast CBsI3b U
MeTaIlTNYecKast KpUCTaUTMYeCcKas
peumérka. Pu3n4YecKue CBOMCTBa
METaJUIOB

https://m.edsoo.ru/83192917

44

XMUMHYECKHE CBOIICTBA METAJJIOB.
DNEKTPOXUMUYECKUN P
HaIpsKEHUN METAJIOB

https://m.edsoo.ru/5a41d1d4

45

O61mue crnocoOb! MOTyYeHUs
MeTtaiutoB. CiuiaBbel. Beraucienus mo
YpaBHEHUSM XUMHYECKUX PEAKIUH,

https://m.edsoo.ru/435b87d4
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https://m.edsoo.ru/822fb263
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€CJIM OAWH U3 pCarcHTOB COACPIKUT

MpUMECH

46 [ToHsiTHE O KOPPO3UU METAIIIOB https://m.edsoo.ru/2c28{427

47 [IlenouyHbie MeTAIIBI https://m.edsoo.ru/c86edb4a
O

48 KCHIBT I THAPOKCHIBT HATPIA H https://m.edsoo.ru/4fdeelae
KaJIusg
[llenouno3eMeNnbHBIC METAJIIbI —

49 . . https://m.edsoo.ru/2bb5cf7b
KaJILIIUA 1 MarHui

50 Bakueimue coefMHEHNS KaJIbIU https://m.edsoo.ru/85¢c2cal6
00600

51 © I?GHHG 1 cheTeMaTHsatit https://m.edsoo.ru/593a4ab7
3HaHHHI
e 01 o8

52 CCTKOCTD BOMBLH CHOCODBE € https://m.eds00.1ru/869f76b9
YCTpaHEHUS
[IpakTuueckas padbora Ne 6 o reme

53 "KECTKOCTH BOABI U METOMEI €6 https://m.eds00.ru/669f6¢cdd
ycTpaHeHus"

54 AroMuHUR https://m.edsoo.ru/37¢792¢e
A o

55 MGOTEpHbIE CBOHCTBA OKCHA M https://m.edsoo.ru/82b7fa7d
TUAPOKCHIA

56 Keneszo https://m.edsoo.ru/b3996d2a
Oxcunpl, THAPOKCHUIBI

57 A P a comkenesa https://m.edsoo.ru/c3£79221
(IT) u xxene3a (III)
06006

58 © HjeHHe 1 cHeTeMaThsani https://m.edsoo.ru/dbd9af72
3HAHUHI
[TpakTrueckas padota Ne 7. Pemienue
JKCIIE eHTal 3aJa4 1o TeMe

59 KCHCPUMEHTATIBHBIX 33125 O TeM https://m.edsoo.ru/462adf7f

«BaxxHeuIime MeTaJuIbl U UX
COEIMHEHU»



https://m.edsoo.ru/2c28f427
https://m.edsoo.ru/c86edb4a
https://m.edsoo.ru/4fdee1ae
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https://m.edsoo.ru/669f6cdd
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BbruuciieHus mo ypaBHEHUsIM
XUMHUYECKHUX PEAKIIH, €CIIA OJIUH U3
pPEareHToB J1aH B U30BITKE WU

60 1 https://m.edsoo.ru/a7a5913a

COAEPKUT IpUMecH. Beruncnenus
MacCOBOH JI0JIM BBIXOJA IIPOAYKTA
peakuun

0606
61 © HjeHHe 1 CHETEMATIEAI 1 https://m.edsoo.ru/eed7912
3HAHUH

Kontponbnas padota Ne4 o reme
62 «Baxkuenme MeTaIbl U BX 1 1 https://m.eds00.ru/5b499218

COCOAUHECHUA»

BemecrBa u marepuainsl B

63 1 https://m.edsoo.ru/483adc3a

IOBCEIHEBHOMN KU3HU YEJIOBEKA

XUMHUYECKOE 3arpA3HEHUE

64 .
OKpYZKaromeu Cpebl

1 https://m.edsoo.ru/f319191d

Poap xumuu B peUICHUN

65
HKOJIOTMYECKUX TTPOoOIeM

1 https://m.edsoo.ru/a98127b9

Peseprubiit ypok. O600611eHNE U

66 1 https://m.edsoo.ru/1¢364847

cUCTeMaTHU3alus 3HaAaHUU

PesepBubiit ypok. O600611eHNE

67 1 https://m.edsoo.ru/56146bf5

cUCTeMaTHU3al s 3HaAaHUU

PesepBHeIit ypok. O6001IeH e 1
crucTeMaTu3alus 3HaHUI

68 1 https://m.edsoo.ru/b221b45¢
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHON ITPOT'PAMMBI

8 KVIACC

Kon
MPOoBEPsIeMOro
pe3yjabTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThbl 0OCBOCHUSN OCHOBHOM
06p33OBaTeJ'II)HOI71 nmporpaMmsbl OCHOBHOI'O 001ero 06p330B3HHﬂ

1

ITo Teme: «HepBOHa‘IaJ'ILHHe XUMHNYCCKUC ITIOHATHA

1.1

pacKpbiBaTh CMBICII OCHOBHBIX XHUMHUYECKMX TMOHSTHI:  aToM,
MOJIEKYJ1a, XHUMHUYECKUI JIIEMEHT, IPOCTOE BEILECTBO, CIOKHOE
BELIECTBO, CMeCh (OJHOPOAHAsT U HEOIHOPOJHAs), BaJEHTHOCTb,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJIsIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJSipHas Macca, MaccoBas JOJSI XHUMHYECKOTO
JJ€MEHTa B COCIUWHEHUU, MOJISIPHBIA OOBEM, XUMHUYECKas pPeaKIus,
knaccupuKalusg — peakiuil:  peakuud  COCOUHEHHs,  pEeaKIuu
pasjoKeHus, peaklUHd 3aMelIeHHs, peakuuu oOMeHa, D3K30- U
SHJOTEPMUUYECKHE PEAKIINH, TeTUIOBOM d(PHEKT peakiuu, pacTBop,

MaccoBas J10Jis BellecTBa (MPOICHTHAS KOHIIEHTPAIIHs) B PACTBOPE

1.2

HUIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XWMHYCCKHUX MIOHATHH ©

MNPUMCHATH OTU IMOHATUA IIPHU OIIMCAaHNU BCIIECCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BAaTh XUMUYECKYI0O CHUMBOJIMKY JJIsi COCTaBJIEHUS (POpMyT

BCIICCTB U ypaBHeHPIfI XHUMHUYCCKUX peaKquI

1.4

PaCKpLIBATH CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
MOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3dKOHa

ABoraapo

1.5

OIPECACIIATh BaJICHTHOCTbD aTOMOB DJICMCHTOB B 6I/IHapHI)IX

COETUHEHUIX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC PCAKIUU (1'[0 qucily " COCTaBYy

Y4YaCTBYIOIIMX B PEAKIMH BEIIECTB, [0 TEINIOBOMY dPQEKTY)

1.7

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJIAPHYIO MacChl

BEILECTB




1.8

BBIYHCIISITH MACCOBYIO JIONMIO XUMHUYECKOTO dJIEMEHTA 10 (hopMyIie

COCOIUHECHUA,

1.9

BBIYUCIIATE MaCCOBYIO JOJIFO BEIICCTBA B paCTBOPE

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHBbIE METOJbI MO3HAHUS — HAOJIIOACHUE,
U3MEpEeHUe,  MOJENUPOBAaHUE,  OKCHEPUMEHT  (peasibHblii U

MBICJICHHBIN )

ITo Teme: «BaxHeumme NpeaCcTaBUTEIN HEOPraHUYECKUX BELIECTBY

2.1

PACKpBIBATL CMBICJI OCHOBHBIX XHMHUUYCCKHX TTOHSTHH: OKCH [,

KHCJ10Ta, OCHOBAaHUC, COJIb

2.2

OIpeAEIATh NPUHAIICKHOCTh BELIECTB K OINpPENEIEHHOMY Kiaccy

coequHeHui o popmynam
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KJ'IaCCI/I(i)I/IL[I/IpOBaTL HCOPIraHUYCCKHUEC BCIICCTBA

24

XapaKkTepu3oBaTh (OMHCHIBATh) OOIIME XHUMUYECKHUE CBOICTBa
BEILIECTB PA3UYHBIX KIJIACCOB, MOATBEpK/Aas OMHCAHHUE MPHUMEpaMu

MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IICCTB B 3aBUCHUMOCTH OT HX
Ka4CCTBCHHOI'O COCTaBd, BO3MOKHOCTH IIPOTCKAHUA XHUMHUCCKUX

HpeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

cleoBaTh MpaBWJIaM  TOJB30BaHUSA XMMHYECKOM TMOCYIol U
abopaTOpHBIM O0OpPYAOBaHUEM, a TaKKe MpaBUiIaM OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKLUUSMU MO BBHITOTHEHHUIO
na6opaT0pme XUMHUYCCKUX OINBITOB IO MOJYUYCHUIO H CO6I/IpaHI/IIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOPOAA M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOpOB € ONPEACNEHHOM MAacCOBOM JI0OJE€H PacTBOPEHHOIO
BEIIECTBA, TNIAHUPOBATh U MPOBOJIUTH XUMHUYECKHE SKCTIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IWIEJIOYEH U KHUCIOT C IOMOUIBIO

WHAUKATOPOB (JIaKMYC, (eHOIPTATICHH, METUIOPAHXK U APYTHE)

2.7

IIpOBOAUTDH paC‘-IéTBI 110 YPaBHCHUTIO XUMHYSCKOMN pcaknuu

I[To Teme: «llepuommueckuii 3axkoH u Ilepuwomndeckas cucrema
xumuueckux snemeHTtoB J[. M. MengeneeBa. CtpoeHne aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEIIFHO-BOCCTAHOBUTEIIHHEIC peakuumn»

3.1

PaCKpbBIBATG CMBICII OCHOBHBIX XHMHYECCKHUX MMOHSATHH: AApO aromMma,
BHCKTpOHHLIﬁ clioi aToMa, aTOMHas 0p61/ITaJ'IB, pagnuyc aroma,

XUMHYCCKasd CBA3b, MOJIApHAA W HCIOJIAPHAd KOBAJICHTHAs CBA3b,




3JIEKTPOOTPULATENIBHOCTh, HWOHHAs CBSA3b, HOH, KAaTHOH, AHHWOH,

CTCIICHb OKHCJICHHUA

3.2 KJ1accu(hUIUpPOBaTh XMMUYECKHE 3JIEMEHTHI
OIMCBIBAaTh M XapakTepu3oBaTh TabauuHyro (popmy Ileproanueckoit
CHCTEMbl XMMUYECKHMX 3JEMEHTOB: pAa3JIn4yaTh IOHATHS «TJIaBHAs
33
noxarpynmna (Arpynna)» u «mobounas noarpymma (brpymnma)y,
«MaJble» U «OO0JIbIINE» NEePUOIbI
packpeiBaTh cMbich llepuogmueckoro 3akona J[.M. MeHnneneeBa:
14 JEMOHCTPUPOBATh NOHUMAHUE EPUOINYECKON 3aBUCHMOCTH CBOMCTB
' XUMHUYECKHX DJJIEMEHTOB OT HuX mnonoxeHus B [lepuoanyeckoi
CUCTEME
COOTHOCUTh 0003HAu€HHUs, KOTOpble HUMEITCs B  TabuIe
«Ilepuonnyeckas  cuctema  xumuyeckux  anemenroB (.M.
3.5 MenzeneeBa» ¢ UYUCIOBBIMM XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHAYECKHX DJIEMEHTOB (COCTaB M 3apsn sjupa, oOIIee YuciIo
JIEKTPOHOB U pacHpeesIeHUe UX MO JIEKTPOHHBIM CII0SM)
16 ONpeAeNsATh  CTENEHb  OKHUCIIEHUS  JJIEMEHTOB B  OMHApHBIX
' COEIMHEHUSIX
OTpeAeATh BUJ XUMHUECKON CBSI3U (KOBaJIGHTHAs M HMOHHAs) B
37 HEOPraHUYECKUX COCIUHEHMSIX
9 KJIACC
Kon .
IIpoBepsiemble mpeAMEeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHUA
pe3yJbTara

1

ITo Teme: «BemecTBo U XUMUYECKAS] PEAKLIHS»

1.1

PaCKpbIBaTb CMBICII OCHOBHBLIX XHWUMHYCCKUX TIOHSITHM: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJIUTHI, DJSJICKTPOJIUTUUYCCKAA JUCCOLHALINA,
p€aKkuu HOHHOI'O 06MeHa, KaTajJm3aTtop, XUMHUYCCKOEC PaBHOBECHUC,
O6paTI/IMLIC n HeO6paTI/IMLIC pc€aKkiuu,
OKHCIUTCIBPHOBOCCTAHOBHUTCIIbHBIC p€aKkuuu, OKHCIIHUTEIIb,
BOCCTAHOBUTCIIb, OKHUCJICHHUC U  BOCCTAHOBJICHHUC, aAJUIOTPOIINA,
aM(l)OTepHOCTI), XUMHYECKas CBA3b (KOBaHeHTHaH, HOHHAas,

MeTaJ'IJ'II/I'-ICCKaSI), KpucCTallIn4eCKad peméTKa, CIIJIaBbl, CKOpPOCTb




XMMHYECKON peakiuu

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHUYCCKHUX MMOHATHH U

IIPUMCEHATH OTU IIOHATHSA IIPXU OIIMCAHNU BEIIECCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YpPaBHEHUS DJIEKTPOJUTHYECKON IMCCOIUAIMN KHUCIOT,
miesioued M CcoJied, IMOJIHBIE W COKpalIEHHbIE YpPaBHEHHs peakiuil

HOHHOr0 00OMeHa

1.4

PACKpPBIBATE CYIIHOCTHb OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKnHﬁ

IIOCPEACTBOM COCTABJICHUA 3JICKTPOHHOI'O OanaHca 3TUX peaKHI/Iﬁ

1.5

MIPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKOW PEaKIINH

Ilo temam: «HemeTtaniesl 1 ux coequHeHUS» U «MeTalibl U UX

COCAUHCHU A

2.1

XapaKTepu30BaTh (OMUCKHIBATH) 00IIME U CHEHU(PUIECKIE XUMUYECKUE
CBOMCTBAa NIPOCTBIX U CIIOXKHBIX BELIECTB, MOJATBEpPXkIasi OMNHUCAHHE
MIpUMEpPaMHU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHHMH COOTBETCTBYIOLIUX

XUMHNYCCKHUX peaxunﬁ

2.2

COCTaBJISITb YpPaBHCHHUA peaKHI/If/'I, MMOATBCPIKAAIOIUX CYIICCTBOBAHUC

TCHETHYCCKOM CBSI3U MCKAY BCIICCTBAMHU Pa3JIMYHBIX KJIACCOB
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IIPpOrHO3UPOBAThb CBOMCTBaA BC€HICCTB B 3aBUCHUMOCTHU OT UX CTPOCHHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX

YCIIOBUSIX

24

CJICAOBATh IIpaBUJIaM  IIOJIb3OBAHUA XHUMHYECKOU HOCy,HOﬁ 151
J'Ia60paTOpHBIM 06OPYI[OB3HI/ICM, a TaKKC IIpaBHJIaM O6paH_[CHI/IH C
BCIICCTBAMHU B COOTBETCTBUM C HHCTPYKOUAMHU 110 BBIIIOJIHCHUIO
J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB IO TOJYUYCHHUIO U CO6I/IpaHI/IIO

ra3o00pa3HbIX BEIIECTB (aAMMMAaKa U YTIIEKHUCIIOro ra3a)

2.5

MPOBOJIUTh PEAKIMH, IOATBEPKAAIONINE KAUYeCTBEHHBIH COCTaB
pa3NIMYHBIX BEIIECTB: pPACIO3HABATh OIBITHBIM ITYTEM XJIOPHI-,
Opomuza, wuoaupa,  kapbonar, Qocdar, cunmkar, cyiabdar,
THIIPOKCUINOHBI, KaTHOHBI aMMOHHWS, WOHBI W3yYEHHBIX METAJIOB,

NPUCYTCTBYIOIIHEC B BOAHLIX pACTBOPAX HCOPTAHNUYCCKUX BCUICCTB

ITo Teme: «XuMus 1 OKpy>Karomas cpear»

3.1

PaCKpbIBATH  CMBICJI  OCHOBHBIX  XHUMHYCCKUX MMOHSTHM: HI[K

BCIICCTBA, KOPPO3HA METAJIIIOB

3.2

INPHUMCHATE OCHOBHBLIC OIICpaluu MBICITUTEITbHOMN JACATCIIBHOCTH —




aHaIM3 W CHHTE3, CpaBHEHHE, O0O0OOIIEHUEe, CHCTEeMaTH3alHIo,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIeI[CTBeHHBIX CBSI3€I>'I —  JIA I/I3y‘-IeHI/I$I
CBOMCTB BEIISCTB M XUMHYECKHX PEAKIHM, eCTCCTBCHHOHAYUYHBIC
METOJIbI TIO3HAHUSI — HAONIOJCHHE, W3MEpPEHUEe, MOJACIUPOBaHUE,

AKCTIIEPUMEHT (PEabHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHNYCCKUC ITOHATHUA

1.1

[Ipenmer xumuu. Posb XMMUK B KU3HU 4Ye€JOBEKa. XHMHUSA B CHCTEME HAYK.
Tena u BenjectBa. @U3MYECKHE CBOKMCTBA BEMIECTB. ATPEraTHOE COCTOSHUE

BEILIECTB

1.2

IlousTue o METOJaxX IIO3HAaHHUA B XUMMUH. Ywucteie BC€IICCTBA U CMECH. CriocoObl

PasaciICHUsA cMmeceit

1.3

ATOMBI ¥© MOJICKYJIBI. Xumuueckue d3neMeHTbl. CHMBOJBI  XUMHYECKHX

251eMeHTOB. [IpocThie U ClI0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE

1.4

XumMuueckas (bopMyna. BajleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BCIICCTB. OtHocuTeNnbHAs aTOMHas macca.
OTtHOCHUTENIBHAS MOJICKYJISIpHAs Macca. MaccoBas 10J1s1 XMMHAYECKOr0 3JIeMEHTa

B COCIMHCHNU

1.5

KomnuectBo BemecrBa. Monbs. MousipHas Macca. B3aumocBs3p KOIM4ecTBa,
Macchl M YHciia CTPYKTYPHBIX €IMHMIL BemlecTBa. Pacuérsl o ¢opmynam

XUMHYECKHUX COCIMHEHUM

1.6

Pusnueckue U XMMHUUYECKHUE SBIEHUA. XMMHUUYECKass peakuus U e€ MPU3HAKU.
3aKOH COXpaHEHUsl MacChl BellecTB. XuMudeckue ypaBHeHus. Knaccugukanus

XUMHUYCCKUX peaKI_II/Iﬁ (COC,Z[I/IHCHI/I}I, Ppa3I0XKCHUA, 3aMCIICHUA, O6M€Ha)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOU MOCYI0M, C MpaBUIaMH
paGotel B naboparopun u mnpuéMamu oOpaiieHuss ¢ J1a0opaTOpHbBIM
o0opyIOBaHMEM, HW3yY€HHE U OMNMUCaHUE (PU3UYECKUX CBOWCTB 0O0Opa3lioB
HEOPraHMYeCKUX BelecTB, HaOdrofeHue Qu3nMuecKux (IUIaBJIeHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIKE, KUIIEHUE U KOHAEHCALUs BOIbI) U
XUMUYECKHX  (TOpeHHe  CBeYM, MpPOKAIMBAHUE  METHOW  MPOBOJIOKH,
B3aUMOJICHICTBHME MeJla C KHCJIOTOHM) SIBIICHUM, HAONIOACHUE U OIHMCAHHUE
NPU3HAKOB MPOTEKaHMA XUMHMUYECKHX peakuuid (pasjokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTHl C XJOpUAOM Oapus, pasioKeHue
runpokcuaa Meau(ll) mpu HarpeBaHUM, B3aMMOJEHCTBHE XKelle3a C pacCTBOPOM

comu Meau(Il), uydenune cnocoboB pazaeneHus cMece (C MOMOIIBI0 MarHUTa,




¢ubTpOBaHMNEe, BBHIAPUBAHUE, AUCTHIULINMA, Xpomarorpadus), NpOBeICHHE
OYMCTKH [TOBAPEHHOH COJIM, HAOJIIO/IEHUE U OITUCAHUE PE3yJIbTATOB IPOBEIECHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHWs MAacChl, CO3JaHHUE MOJEIEH

MOJICKYJI (ITIapOCTEPIKHEBBIX )

Baxueimue IpeaACTaBUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Bosnyx — cmech razoB. CocraB Bozayxa. Kuciopon — aneMeHT M mpoctoe
BemlecTBo. HaxokaeHnue kuciopoaa B mpupope, GuU3NYeCKue U XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Okcunsl. [Ipumenenune kucinopoma. CrocoOb
MOJIy4eHHUsl Kucjiaopojga B jaboparopuu U mpombliuieHHocTH. Kpyrosopor

Kucnopoza B nmpupoae. O30H — aJuI0TporHast MOAU(PHUKALIS KACIOPOoIa

2.2

TernnoBoii 2P pekT XUMUIECKON peakluu, TEPMOXUMHUECKUE YPABHEHHUS, K30~
U SHAOTEPMHUYECKUE peakuu. TOMIMBO: Yroib U METaH. 3arpsi3HeHHUEe BO3yXa,

ycuieHue napHUKoBoro 3¢ dexra, pa3pyieHre 030HOBOTO CIIOs
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Bonopon — anemeHT u npocroe Beniecto. Haxoxaenue Bogopoaa B IpUpoae,
¢usnveckue W XMMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IMOJTyYCHHS.

Kucnote! 1 conu
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Mousipabiii 00bEM ra3zoB. Pacuérsl 1o XMMHUUECKUM YPaBHEHUSM

2.5

@dusnyeckue cBoiictBa BoApl. Boma kak pactBopurens.  PacTBopbl
Haceinennple 1 HEHACBIIEHHBIE PACTBOPBI. PacCTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasg nons BewecrBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Npupoie M B KU3HU ueioBeka. KpyroBopor
BOABI B IIpUpOAE. 3arps3HEHUE MpUPOAHBIX BoA. OXxpaHa M O4YMCTKA

MIPUPOJIHBIX BOJ

2.6

Knaccudukanmss Heopranmveckux coenuHennit. Oxcuasl. Kiaccudukanms
OKCHJIOB: cojeoOpasywimue (OCHOBHbBIE, KHCIOTHbIE, aM(pOTEepHBIE) W
HeconeoOpasyromue. Homenknarypa oxcugoB. dusmueckne M XHMHUYECKUE

CBOMCTBA OKCHJIOB. HonyquHe OKCHUI0B

2.7

OcHoBanus. Kmaccudukanuss ocHOBaHWH: MIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HoMeHnkatypa ocHoBaHHMil. DPU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHuil. [lorydeHne ocHOBaHUM

2.8

Kucnotel. Knaccudukarus kucnor. HomeHnknarypa kucinor. dusudeckue u
XUMHYECKHEe cBoMcTBa KUCIOT. Pan aktuBHocT MetauioB H.H. bekerosa.

[Tonyuyenue kucmot

2.9

Comu. Homenknartypa coseit. @uznueckue 1 XUMUIECKHUE CBOMCTBA COJIEH.

[Tonyuyenue conen




2.10

I'eneTnueckas cBA3b MCKAY KJIaCCaMH HCOPTaHNYCCKUX COCIII/IHGHI/Iﬁ

2.11

XHWMHMYECKUN  OSKCIEPUMEHT: KayeCTBEHHOE OIpPENENICHUE  COACPKAHMS
KHCIIOpO/Ia B BO3JyXe, MOJYy4YeHHE, COOMpaHHEe, PACIIO3HABAaHHWE U H3yuCHUE
CBOWCTB KHCJIOPO/a, HAOIIOAeHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHHUS U MpEKpaIleHusi ropeHus (moxapa), 03HaKOMJICHHUE C
oOpa3laMi OKCHJIOB U ONHMCAHHE WX CBOMCTB, TOJIy4YeHHE, COOHMpaHue,
pacrno3HaBaHHe M HM3y4YEHHE CBOWMCTB BOJOpoja (TOpeHHe), B3auMOJEUCTBHE
Bojopoaa ¢ okcuom meau(ll) (Bo3aMokHO MCTONB30BaHUE BHACOMATEPUATIOB),
HaOmo/leHne 00pa3lloB BELIECTB KOJMYECTBOM | MoJb, HCCleIOBaHUE
0CcOOEHHOCTEH pAacTBOPEHUS BEIIECTB C PA3JIMYHOM  PaCTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C OMPEJCIEHHON MAacCOBOM J0JIEM pPacTBOPEHHOTO
BELIECTBA, B3aMMOJAECHCTBHE BOJABI C METaUIaMU (HATPUEM U KaJIbLIUEM)
(BO3MOXKHO HCHOJB30BaHUE BHJIEOMATEPUANIOB), OIMpEICICHUE PacTBOPOB
KHCIIOT M ILIEJIOYEeH C IOMOIIbI0 HHAMKATOPOB, HCCIENOBaHUE 00pa3LoB
HEOPraHMYECKUX BEIIECTB Ppa3NUYHBIX KJIACCOB, HAOIIOJCHHE H3MEHEHUS
OKpPAacKM HHJIUKATOpPOB B pacTBOpax KHUCIOT U IIeJoued, H3ydyeHue
B3aumoeiictBus okcuna menu(Il) ¢ pactBopoM cepHOM KHCIOTHI, KHCIOT C
METaJUIAMM, PEAKLIUN HEUTPATIU3aLUH, [10Jy4EHUE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHHWE OJIHOTO MeTajula JpPYyrdM U3 pacTBOpa COJIM, pELICHUE
SKCIIEPUMEHTAJIBHBIX 3a/1a4y Mo TeMe «BaxHelne Kiacchl HEOPTaHUYECKUX

COeIUHEHUN)

[lepuonnueckuii 3akoH u [lepuoanyeckas cucteMa XMMUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa. CtpoeHne aToMoB. XUMHY€ECKask CBSI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIIUN

3.1

[lepBbie TOMBITKH KJIAacCHU(PUKAMM XUMHUYECKHX dJeMeHTOB. [lonsitue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEOYHbIE U IIEIOYHO3EMEIbHBIE METAJLIbI,
rajloreHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amdoTepHbIe

OKCHUABI U TUAPOKCHU/IBL

3.2

[Tepnonnueckuit 3akoH. [lepnoandeckas cucreMa XUMHYECKHUX 31eMeHTOB J[. 1.
MeHeneesa. Kopotkonepuognas " JUIMHHONIEPUOAHAS bopmbI
[Tepuonnueckoit cucteMbl xumuuyeckux snemeHToB J[.M. Menneneesa.
Ilepuonsl m rpymnmnbl. PU3HUYECKUH CMBICH MOPSIKOBOIO HOMEpa, HOMEpPOB

nepruoaa v rpyImIbl 3JICMCHTA

3.3

Crpoenune aromoB. CocTtaB aromMHbIX siaep. M3oronbl. Dnekrponsl. CTpoeHue

OJICKTPOHHBIX 000/I0YEK aTOMOB MEPBBIX 20 XUMHYECKHX DJIEMCHTOB




Ilepnonnueckoii cucremsl [I.1. MenneneeBa. XapakTepuCTUKAa XMMUYECKOTO

3JeMeHTa 1o ero noJyioxenuto B [leprnonnueckoit cucreme .M. Menaeneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XHUMHUYECKHUX DSJIEMEHTOB,
METAJIMYECKMX M HEMETa/NIMYeCKUX CBOWMCTB IO TPYyNIaM M TMEepUOJaM.
3nauenue Ilepuogmueckoro 3akona u Ilepuoanyueckoit CUCTEMbl XUMHUYECKHX
AJIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenpaeneeB — yd€Hbld U

IpaKJaHUH

3.5

Xumuyeckass cBsi3b. KoBasieHTHass (TOJSpHAs M HEMOJSpPHAas) CBS3b.

9J'IeKTp00TpI/II_[aTCJ'IBHOCTB XHMHYECKHX 3JeMeHTOB. MloHHAs CB3b

3.6

Crenenp okuciacHusI. OKUCIUTEILHOBOCCTAHOBUTEIILHEIC pCaKkmuu. HpOI.[CCCbI

OKUCJICHHS B BOCCTaHOBJIEHHSI. OKUCIMTEIM U BOCCTAHOBHUTEIIHN

3.7

XUMHUECKUI SKCIIEPUMEHT: M3y4YeHHE O0pa3lloB BEIIECTB METAUIOB U
HEMETAJIJIOB, B3aUMOACUCTBHE THIPOKCHIA LINHKA C PACTBOPAMM KHUCIIOT U
LIEJI0YEH, MPOBEJICHUE ONBITOB, WUIIOCTPUPYIOIIUX IPUMEPBl OKHCINUTEIbHO-

BOCCTAaHOBUTCIIBHBIX peaKI_II/Iﬁ (FOpCHI/Ie, pPCaKIuu Pa3JI0KCHUA, COCI[I/IHGHI/IH)

9 KJIACC

Kona

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

BemecTtBO 1 XuMHUecKas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucrema XuMHU4YeCKUX 3y1eMeHTOB J[. 1.
MenneneeBa. CTpoeHue aTtoMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMICTB
XUMHUYECKHUX DJIEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kalus, KaldblUsi H UX
COEMHEHHI B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [leproanueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHue BellecTBa: BHJAbl XUMHUYECKOM CBSI3U. THIBI KPUCTAJUIMUECKUX
pPEelETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJa XuMudeckoi cBsizu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUuYeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BEIIECTB,
OTHOCAIIMXCS K PA3JIMYHBIM KJIACCaM HEOPraHMYECKUX COEIUHEHUH,

TCHETUYCCKAA CBA3b HCOPraHNYCCKHUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peakiuil Mo pa3InyHbIM MpU3HAKaM (110 YUCITY U
COCTaBYy Y4YacCTBYIOLIMX B PEaKIMH BEILECTB, IO TEIJIOBOMY AP QEKTy, Mo

W3MEHEHHIO CTEIICHEH OKHCICHHMS XMMHYSCKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 YYacTUIO KaTaau3aropa). OK30- M  DHJIOTEPMUYECKHE  pEaKLuH,

TEPMOXUMHNYCCKUE YPaBHCHHS. IlonsTue o CKOpPOCTH XAMHAYECKOU pC€aKnuu

1.4

[Tonsitie 00 oOpaTUMBIX M HEOOpPATUMBIX XUMHUYECKUX peakuusax. [lonstue o
TOMOTEHHBIX M TeTepOreHHbIX peakiusax. [loHaTne o XuMU4ecKoM paBHOBECHH.
@DakTophl, BIMSAIOIME HA CKOPOCTh XUMHUYECKOM pEaKkUUu U TOJOKECHUE

XUMHYECKOI'O paBHOBECUA

1.5

OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKLWW,  JJIEKTPOHHBIA  OajaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocTaBiieHuE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMH C HCHOJIb30BAHHEM METOJa

3JIEKTPOHHOrO OajaHca

1.6

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DIEKTPOIUTHI U HEINEKTPOJIUTHI.
Katnonsl, annoHbl. MeXaHnU3M JUCCOIMAIIMN BEUIECTB C PAa3IMYHBIMU BHJIAMH
xuMudeckon cBsizu. CteneHs auccounanuu. CUIbHBIC U CA0bIe JIEKTPOIUTHI.
Peaknun nonHOTO OOMEHa. YCIIOBUS MPOTEKAHMS PEAKIMHA MOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHBIE HMOHHBIE ypaBHEHHsS peakiuid. CBOICTBa KHCIIOT,
OCHOBaHMH H COJICH B CBETE€ IMPEACTABICHUH 00 SJIEKTPOJMTHYCCKOU

nuccounanuu. KauecTBeHHbIe peakuu Ha HOHBL. [loHsATHE O TMApPOIU3E CoJel

1.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISIMH KPHUCTALTMYECKHX
pPEeIIETOK HEOPraHMYECKHUX BEIIECTB — METAIJIOB M HEMETaloB (rpadgura u
arMasa), CIIOKHBIX BEIIECTB (XJIOpHUIA HATPHS); WCCIEIOBAaHHE 3aBHCHUMOCTH
CKOPOCTH XHMHYECKOM peakluu OT BO3ACHCTBUS pa3IUYHBIX (PaKTOPOB;
UCCIIEIOBAaHHE  DIIEKTPOMPOBOJHOCTH  PacTBOPOB  BEIIECTB,  IMpollecca
JUCCOIMAIIMN  KHCIIOT, MIeJIoYed ¥ colied (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHANIOB); TPOBEACHHE OMNBITOB, WLIIOCTPUPYIOMIUX MPHU3IHAKU
MPOTEKAHUS PeaklMii HOHHOTO oOMeHa (0O0pa3oBaHUE OCajKa, BhIJIEIECHUE Ta3a,
o0Opa3oBaHHe BOJbI); OMBITOB, HIITIOCTPUPYIOMIUX TPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX pEaKLIMi (FOpeHHEe, peakluu pPas3jiokKeHHs, COCAUHEHNUS);
pacrno3HaBaHHe HEOPTAaHUYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX peaKIni

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3aJa4

Hemeramns 1 ux COCIUHCHU A

2.1

OO6mass xapakTtepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue u pu3nuecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha TMIPUMEpE XJopa
(B3auMoielicTBME C MeTa/llaMHU, HeMeTalUIaMH, MIeIoYaMu). XJIOPOBOAOPO/I.

ConsiHast KMCIOTa, XUMHUUECKHE CBOWMCTBA, MOIyYeHHe, mpuMeHeHue. JlelicTBue




XJIOpa ¥ XJIOPOBOJOPOJA HAa OPraHU3M 4YeJIOBeKa. BaxkHeliine XJIOpUIbl U UX

HaXO0XICHUEC B IIPUPOAC

2.2

OO6mass xapaktepuctuka 3jeMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHne u (pu3mdeckue CBOMCTBa
MPOCTBIX BELIECTB — KHUCJIOpPOJa M Cepbl. AJIOTPONHbIE MOAU(BUKALNN
KHMCIIOpO/la U cepbl. XUMHUYECKHE cBOMCTBa cepbl. CepoBOAOPOJ, CTPOEHHE,
¢busznueckue M XUMH4YecKHe cBoWcTBAa. OKCHIBI cepbl Kak MpeICTaBUTENU
KHCIIOTHBIX OKCHIOB. CepHasi KUCIOTa, PU3NICCKUE M XUMHUYECKHE CBOHCTBA
(oOmue Kak mpencTaBUTENs Kiacca KUCIOT U crienu(uieckue). XuMUYECKUe
peakiuy, JIeKalre B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJTYYEeHHUs CEpHOMN
kucnotel. [lpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs pEakius Ha
cynbdar-uoH. HaxoxmeHue cepel U €€ COSAMHEHUH B TpUPOJe. XUMHUYECKOES
3arpsi3HEHUE OKPYXAIOIIeH Cpellbl COeNWHEHUSMHU Cephbl (KUCIOTHBIC JOXKIU,

3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBpAIlECHUs
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OOmiass xapakTepucTuka 3j1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE CTEIICHH OKUCIIEHUS. A30T, paclpOCTpaHEHHE B IIPUPO/IE,
¢usnveckre U XUMUIeCKne cBoiicTBa. Kpyrosopor a3ora B mpupojae. AMMHaK,
ero (u3nM4ecKkue M XMMUYECKHE CBOMCTBa, NoiydyeHue u npumeHenue. Conum
aMMOHUA, nux (1)I/I3I/I'-IGCKI/I€ u XUMHNYECKHE CBOﬁCTBa, IMPUMCHCHUC.
KayecTBeHHast peakliusi Ha HOHBI aMMOHUS. A30THas KUCJIOTa, €€ MoJyuyeHHe,
¢dbu3nYecKkue W XUMHUYECKHE CBOMCTBa (00mME KakK TMpeACTaBUTENS Kiacca
KUCIOT U crneuuduyeckue). Mcnonp3oBaHMe HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yN0OpeHHil. XUMUYECKOE 3arpsi3HEHHE OKpYXKaroulei
Cpebl COETUHEHUIMH a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHUE BO3yXa, MOUBbI

1 BOJJOEMOB)
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docdop, amnorponHsle Mogudukanuu docdopa, puzndeckue U XUMUYECKUE
ceoiictBa. Oxcupn dochopa(V) u dochopnas kucnora, ¢Gusndeckue u
XMUMUYECKHE CBOWCTBa, mosydeHue. Vcmosab3zoBanue ¢ochaToB B KayecTBe

MUHEpaJIbHBIX y100peHuit

2.5

OO6mass xapaktepuctuka 3yeMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YTJIepoja, aIOTPOIHbIE
Moau(UKAIMKM, paclpoCTpaHEHHE B MpHpPOAe, (PUINYECKHE U XHUMHUYECKUE
cBoiictBa. Ancopomusi. Kpyrosopot yriepona B nmpuponae. Okcunbl yriepona,
X (U3NYECKHE M XUMHUYECKHE CBONCTBA, JEWCTBHE HA >KUBBIE OPTaHU3MBI,

IMOJIYYCHHUEC U TPUMCHCHUC. DKOJIOTHYECKHE r[p06ner,1, CBsA3aHHBIE C OKCHIOM




yraepona(IV); rumote3a rm00adbHOrO TMOTEIUICHUS KJIMMAaTa; MapHUKOBBIN
sddexr. YronpHas KHCIOTa U €€ cond, UX (U3MUECKHEe W XUMHYECKHe
CBOWCTBa, TONyuyeHUE W TpHMeHeHue. KadecTBeHHas peakmusi Ha KapOOHAT-
nonsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U

CEJILCKOM XO3SIHCTBE

2.6

HepBOHa‘-IaJIBHBIe MOHATHUS 00 OpTraHU4YCCKUX BCHICCTBAX KAaK O COCAUMHCHHAX
yriepona (MeTaH, 3TaH, ASTWIEH, aleTWIEH, ATAaHOJ, TIJIMIEPUH, YKCyCHas
Kuciorta). MIx cocraB m xumuueckoe crtpoeHue. [lonsarne o OHOIOrHYECKH
BO)XHBIX BELIECTBAaX: JHMpax, OelKax, yrieBOAax — W HX POJU B IKU3HH
4yenoBeka. MarepuanbHOEe E€AMHCTBO OPraHMYECKMX W HEOPTaHUYeCKUX

COCTUHEHUN

2.7

Kpemuuii, ero Qusuyeckue u XUMHUYECKHE CBOWCTBa, TMOJy4YeHHE U
npumenenue. CoeanHeHus KpemHusi B npupone. OOmme npeacraBieHus o0
okcuae kpemuusA(IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCTIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIUIEHHOCTU. BakHelre cTpouTeabHble MaTEepPHAIIbI:
KepaMuKa, CTCKJIO, IIEMEHT, OeTOH, Xene300eToH. [Ipobiembr OGe30macHOro

HCIIOJIb30BAHHA CTPOUTCIbHBIX MATCPHAJIOB B MOBCEIHEBHOM KM3HHU

2.8

XUMHUECKUI HSKCHEPUMEHT: H3y4eHHE O0pa3ll0oB HEOPraHMYECKUX BEIIECTB,
CBOWCTB COJISHOM KMCJIOTBHI; MPOBEJICHHE KaYeCTBEHHBIX PEAKIMHA Ha XJIOpUJ-
WOHBl W HaONIOICHWE TMPU3HAKOB MX IMPOTEKAHHUS; OIBITHI, OTpaXkarollue
¢u3nyeckue U XMMUYECKHE CBOWCTBA raJIoTeHOB U UX COETUHEHUH (BO3MOKHO
UCIOJIb30BaHNE BUJEOMATEPHANIOB); O3HAKOMJIEHHWE C O0pa3lamMH XJIOPHI0B
(raJloreHN1I0B); O3HAKOMJICHME C o0Opa3namMu cepbl M €€ COeAMHEHUSIMU
(BO3MOHO  HCIIOJIb30BaHHWE BHUJEOMATEPHUATIOB); HAOMIOJEHHE TIpoIlecca
oOyIJIMBaHUs caxapa IMoJ JeHcTBUEM KOHILIEHTPUPOBAHHOM CEpHOW KHCIOTHI;
M3Y4YeHHE XMMMUYECKHUX CBOMCTB pa30aBII€HHOW CEpHOI KHCIIOTHI, MPOBEICHUE
KayeCTBEHHOW peakUuMu Ha CyiabpaT-uOH U HaONIOJeHHE NpHU3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHHE ¢ (PU3UUYECKUMH CBOMCTBaMM a30Ta, hocdopa u ux
COeIMHEHUI (BO3MOYKHO HCIOJB30BAaHHWE BHUAEOMATEPUAIOB), o0Opa3Lamu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; MOTyIeHHE, COOMpaHe, pacliO3HaBaHUE U
U3yuyeHHe CBOICTB aMMHaka; MPOBEJCHHE KadeCTBEHHBIX pEaKkIUil Ha HOH
aMMOHUA U ¢ocaT-uOH M HU3YYEHHE MPHU3HAKOB UX MPOTEKaHUs,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI C MeNbI0 (BO3MOYKHO
UCIOJIb30BaHNUE BHJIEOMATEPHANIOB); HU3Yy4YE€HHE MOJENeH KpPUCTAIIMYECKUX
peméTok anmasa, rpadura, QymepeHa; O3HAaKOMJIEHHE C  IPOLECCOM

a7icopOLMU PaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM




MPOTHBOra3a; MOJY4YEeHUE, COOMpaHHe, paclio3HaBaHHE M HM3y4YCHHE CBOMCTB
YIJIEKUCIOro ra3a; IMpOBEJEeHHE KAauyeCTBEHHBIX peakUuid Ha KapOoHaT- u
CWJIMKAaT-HOHbl M M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKIHMEH CHIMKATHOM NIPOMBIIIJIEHHOCTH; PEIICHHE SKCIEePUMEHTAIbHBIX

3a71a4 110 TeMe «BaKHeHUIe HeEMETAIILI U UX COEIUHEHUS))

MeTtamisl ¥ Ux COCAUHCHUA

3.1

OOm1ast XapaKTepUCTUKAa XMMUYECKHX JIEMEHTOB — METaJJIOB HA OCHOBAaHUH MX
nonoxenuss B Ilepuonnueckod cucreMe XUMHUYECKHX dyeMmeHTtoB JI.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTaiuioB. MeTandeckas CBs3b U
METaJJIMYECKasl KpUCTAUIMYECKass PpelETKA.  DJINEKTPOXMMMUYECKUN  pAJl

HaHpH)I(eHI/Iﬁ MCTAlJIOB

3.2

duznyeckue U XUMUYECKUE CBOMCTBa MeTaiuioB. O0Imue crocoObl MOTy4eHUs
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CrutaBsl (CTallb, YyTyH, AIOPAIFOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY ¥ IPOMBIIIJICHHOCTH
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[lenouynsle MeTasuibl: nosoxkenue B l[lepuoaudeckoil cucTeMe XMMHYECKUX
anemeHntoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXKJIECHHE B MPHUPOJIE.
duznyeckue 1 XUMUIECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUABI U
THAPOKCUIABI HATPpUAd W KaJiud. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJZIOB MW HX

COeIUHEHUN
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[IlenoyHo3eMenpHbIE  METAUIBl MarHMd M KaIbLMWA:  TOJOXEHHE B
[Iepnonnueckoii cucreme XuMu4eckux 3yeMeHToB [[.1. MenneneeBa; ctpoeHue
UX aTOMOB; HAaXOXXJEHUE B Ipupoac. Pu3NuecKue M XUMUYECKUE CBOWCTBA
Maraus M KaJlbIIUA. Baxxneimme COCIMHCHHU KaJIbIIUs (OKCI/I)I, THAPOKCHU I,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AmoMmuHMi: nonoxeHue B Ilepronnueckoil cuctreMe XMMUYECKHUX 3JIEMEHTOB
J.. MenneneeBa; CTpOEHHUE aToMa; HaxOXAEHUE B npupoae. Ouzndeckue u
XUMHUYECKHE CBOMCTBA AMIOMHUHUS. AM(OTEpHBIE CBOMCTBA OKCHUIA U TUAPOKCHIA

AJIFOMUHUA

3.6

Keneszo: nonoxenne B [leprnoanueckoi cucremMe XUMU4YecKux 3aeMenToB .M.
MeHieneeBa; CTpOGHHE aToMa; HaxoxjaeHue B mpupone. PDusnuueckue u
XUMHUYECKHE CBOMCTBa xeneza. Okcuipl, ruapokcuasl u comu xenesa(ll) u

xene3a(Ill), ux cocra, CBOMCTBA U MOTyUEHUE

3.7

XUMUYEeCKUH OKCIICPUMCHT: O3HAKOMIICHHUE C O6pa3HaMI/I METAIJIOB U CIIJIaBOB,

nux (I)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3YUYCHUC PC3YJIbTATOB KOPPO3UHU MCTAJJIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BHJIEOMATEPHAIIOB), 0CcOOCHHOCTEHN
B3aUMOJICHCTBUSL OKCHJA KajJblUsi M HATpUss C BOJOW  (BO3MOXHO
WCIIOJIb30BaHUE BHJIEOMATEPHANIOB); HCCJIEAOBAHUE CBOMCTB KECTKOW BO/IbI;
mpolecca TOpEHUs Kelne3a B KUCIOpoJe (BO3MOXHO — HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTCKAHUS KAYECTBEHHBIX PEAKIMi Ha WOHBI
(marams, Kanbius, amoMunus, nuHka, xenesa(ll) m sxemeza(Ill), memm(Il);
HaOJIIO/ICHNE U OMHCAHUE MPOIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpHS,
Kamuss W Kanmpius  (BO3MOXKHO — HCIOJB30BaHUE  BUAEOMATEpUAsOB);
UCClIeIOBaHNe aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS W THIPOKCH]IA
LMHKA; pelIeHHe SKCIepUMEHTANIbHBIX 3a/1a4 1o TeMe «BakHele MeTamuibl U

nX COCANHCHUA»

XHMHMS U OKpYy’Karolias cpena

4.1

HoBble maTepuansl u TexHonoruu. BemectBa n marepuanbl B MTOBCEIHEBHOU
JKA3HU 4YelIOBEKa. XUMHUS U 370pOBbE. be30omacHoe UCIoab30BaHUE BELIECTB U
XUMHUYECKHUX peakiuii B ObiTy. [lepBas momols Mpu XUMHUYECKUX OXKOTaxX H

OTPABJIEHUAX

4.2

OCHOBBI ~ 3KOJIOTMYECKOM  TIPAMOTHOCTH.  XUMHYECKOE 3arpsi3HEHUE
okpyxatomen cpeasl [1/IK. Pons Xxumum B pemieHnr 3KOJIOTHYECKUX TPOOIIEM.
[IpupoaHble HMCTOYHUKHM YTIEBOAOPOAOB (yroyib, MPUPOIHBIN Tra3, HE(PTh),

MPOYKTHI UX MEPepabOTKH, UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yUeHHe 00pa3lloB MaTepuasoB (CTEKIIO, CIIIaBbl

MCTAJIJIOB, TOJIMMECPHBIC MaTepI/IaJ'IH)




ITPOBEPAEMBIE HA OI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI OCHOBHOI'O OBHIET'O OBPA3OBAHMUSA

Kon
NpoBepsIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K NMPEIMETHBIM pPe3yJbTaTaM
0a30BOIr0 YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPorpamMMbl OCHOBHOT0 0011ero odopa3oBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TIO3HABAEMOCTH SBJICHHHA NPUPOABI, MOHUMAHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJIbTYpbl M IpPaKTHYECKON
NeSITeIbHOCTH YellOBEeKa B YCIOBHUAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAHHUE MECTAa XUMHHU CPpCIU NPYTHUX €CTCCTBCHHBIX HAYK

1.2

0 HAaY4YHbIX MCETOJAAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W U3YUCHUA
XUMHNYCCKHUX peaKI_II/II‘/‘I; YMCHHUEC UCIIOJIB30BaThb MOICIIU IJIA

00BACHECHUS CTPOCHUSA aTOMOB 1 MOJICKYIJI

1.3

0 cdepax npodeccHOHATBHON NESATEIbHOCTH, CBI3aHHBIX C XUMHEN U
COBPCMCHHBIMU TEXHOJOTHUAMHU, OCHOBAHHBIMHW Ha JOCTUIKCHHAX
XUMHUYECKONH HayKH, 4TO MO3BOJUT OOYy4aroIMMCSl paccMaTpUBaTh
XUMHUIO KaK cpepy cBoelt Oyayiei npopeccuoHanbHON AeSITENbHOCTH
U CclleNaTh OCO3HAHHBIM BHIOOp XMMHUM Kak NMpOo(UIBLHOIrO mpeaMera

TIpH MepEX0/ie Ha YPOBEHb CPEIHEro o0IIero 0opa3oBaHus

Bianenne cucteMoil XMMHYECKMX 3HAHMM W yMEHHME IPUMEHATH

CUCTCMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKIIKOYACT:

2.1

BOXHEHIINE XWMHYECKHE IIOHITHSA: XUMHYESCKUH JJIEMCHT, AaTOM,
MOJIEKYJIA, BEIECTBO, IIPOCTOE U CIOKHOE BEIIECTBO, OJAHOPOAHAS U
HEOJIHOPOAHAsT CMECh, OTHOCUTEJIbHBIE aTOMHAsi W MOJEKYJspHas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJSpPHAas Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJIb (CpemHssl), XUMHUYecKas
peakuus, peaklUHU COECOUHEHMs, PEAKUUU pa3IOKEHUs, peaklUuu
3aMelIeHHs], peakluu oOMeHa, TeroBol 3(dexT peakiuu, 3K30- U
9HAOTEPMHUUECKHE PEAKLIUH, PAacTBOp, MaccoBas J0JII XMUMHUYECKOTO
3JIEMEHTA B COEJMHEHHNH, MaccoBasi 10JIs U IPOLIEHTHAsI KOHIEHTpaus

BELIECTBA B PACTBOPE, PO aTOMA, HJIEKTPOHHBIH CII0M aToMa, aTOMHast




opbutanp, pamuyc aroma, BaJEHTHOCTb, CTEMEHb OKUCJICHUS,
XUMHYECKasl CBA3b, AIEKTPOOTPULIATENILHOCTD, IMOJIAPHAs U HETIOJISIpHAs
KOBaJICHTHAsl  CBfI3b, MOHHAs  CBSI3b, MeETaJUIM4YecKass  CB3b,
KpUCTaJIM4eckasi pemérka (aToOMHas, HWOHHAs, MeTaJIn4yecKas,
MOJIEKYJISIpHAsl), MOH, KaTUOH, aHWOH, 3JIEKTPOJUT U HEDJIEKTPOJIUT,
ANEKTPONIUTHYECKAsT JAMCCOIMAIlNs, peakUud HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  OKUCIMUTEIb U
BOCCTAaHOBUTENIb, OKHUCJICHHE M BOCCTAaHOBJICHUE, DJIEKTPOJIM3,
XMMHAYECKOE paBHOBECHE, OOpaThMble M HEOOpaTHMBbIC PEaKIHH,
CKOpOCTh XHMMMUYECKOM peakuuu, Karaiuzarop, I[IJIK, xoppo3us

METaJIJI0B, CILIABEI

2.2

OCHOBOIIOJIAararomue 3aKOHbI XHMHHU: 3aKOH COXpPaHCHHA MACChI,
HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH I[I/I MCH,Z[@JI@CB&, 3aKOH IIOCTOsSHCTBaA

COCTaBa, 3aKOH ABOTapO

23

TEOPUH  XHUMHH: ATOMHO-MOJIEKYJISIPHAS Teopus, TEOpHUs

BHCKTpOHHTHqCCKOfI JUCCoanumn

Bnangenue ocHoBamu XHUMHYCSCKOHN I'PaMOTHOCTH, BKHIO‘I&IOH_IGI‘/'II

3.1

YMEHHE NPaBUJILHO UCIOJIb30BATh U3yYEHHbIE BELIECTBA U MaTEpUAJIbI
(B TOM wuymclie MUHEpallbHble YIOOpPEHMs, METaulbl M CIUIABbI,
NPOAYKTHl MEpepabOTKU MPUPOJHBIX HCTOYHHMKOB YTIJIEBOAOPOIOB
(yrnis, mpupoAHOro rasa, HeTH) B OBITY, CEIbCKOM XO3HCTBE, Ha
MIPOU3BO/ICTBE U TMOHUMAHUE 3HAYCHMs KUPOB, OENKOB, YTJIEBOAOB
JUIsL OpraHu3Ma 4esloBeKa; yMEHUE MTPOTrHO3UPOBaTh BIUSHUE BEIIECTB

U XUMHUYCCKUX IMPOLECCOB HAa OPraHU3M YCJIOBCKA W OKPYXKAIOMIYHO

MPUPOHYIO CPEY

3.2

YMCHUEC UHTCTPHUPOBATE XUMHUUYCCKUE 3HAHUA CO SBHAHUAMU NPYTHUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYHME OIbITa pabOThl C Pa3IUYHBIMH HCTOYHMKAMU HMHQPOpPMALUU
Mo XMMHMU (HayuyHas M HAy4YHO-TIONYJIIpHas JUTepaTypa, CIOBapH,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATh PIH(bOpMaLII/IIO O BC€IICCTBAX, HX
IMpEBpalICHUAX n MPAKTUYICCKOM INIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ I peuicHuAd y‘-IC6H0-HO3HaBaTCJIBHBIX 3aaad

BJ'Ia}IeHI/Ie OCHOBaMH TMOHSITHIHOTO amnmapara 1 CUMBOJIMYECKOT'O

A3bIKa XMMHH IJI1 COCTaBJICHHA (bOpMyJ'I HCOPTraHNYCCKUX BCIICCTB,




YpPaBHEHUM  XMMHMYECKMX  PEaKkLHMHi; OCHOBAMU  XHUMHUYECKOH

nomeHksatypsl (IUPAC u TpuBnaibHON)

VMeHue OOBICHATH CBSI3b IOJOKEHHS JJIEMEHTAa B Hepnozu/lqecxoﬁ

CUCTEME C YHCIOBBIMHU XapaKTCPUCTHKaMH CTPOCHHSA AaTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB W 3aps sapa, oOIee Yucio
ANEKTPOHOB), PACHpPEEICHUEM »JIIEKTPOHOB IO HHEPreTHUYECKUM
YPOBHSIM aTOMOB IEPBLIX TPEX MEPHOJIOB, KAUs U KaJIbLIU
[IpeacraBnenne 0  NEPUOJUYECKONM  3aBUCHMOCTHM  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (paJnyC aTroMa, 3JEKTPOOTPULATEIBHOCTD),

6 MPOCTBIX U CJOXHBIX BEUIECTB OT TMOJOXEHUS JJIEMEHTOB B
[lepmoanueckoit cucreme (B MaiblX TMEpPUOJAX M TJIABHBIX
MOArPYNIAax) U JIEKTPOHHOTO CTPOCHUS aToMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMHUYECKUE AIIEMEHTHI

7.2 HEOpraHNYeCKHe BEIIecTBa

7.3 XUMHYECKHE PEaKIII

8 YMeHue ornpenessTh:

o1 BAJICHTHOCTH U CTENIEHb OKUCIICHUS XUMUYECKUX AJIIEMEHTOB, 3apsijI

' HOHa

$n BHUJI XUMHYECKOM CBSI3U M TUIN KPUCTAIUIMYECKON CTPYKTYpHI B

. COEIMHEHUSIX

8.3 XapakTep Cpeibl B BOJHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHHIN)

8.4 OKHCJIMUTENb U BOCCTAHOBUTEID

9 YMeHue xapakTepru3oBaTh GU3NUYECKUE U XUMHUECKHE CBOMCTBRA:
MPOCTHIX BEMIECTB (KUCIOpPOA, O30H, BOAOpOHA, rpadur, anMmas,

9.1 KpeMHUuH, a3oT, ¢ocdop, cepa, XJop, HATpUW, Kaluid, MarHui,
KaJIBITMH, ATFOMUHUH, JKETIe30)
CIIOXKHBIX BEIECTB, B TOM YHCJIE€ WX BOJHBIX pPacTBOpoB (Boja,
aMMHUaK, XJOpPOBOAOPOJZ, CEPOBOJAOPOA, OKCHABI M THUJIPOKCUIBI

97 metamioB [-IIA rpynn, amtomunus, menu (1), nuunka, xenesa (II u

' III), okenasr yraepona (I u IV), kpemuus (IV), azota u docdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a30TUCTasi, a30THaf,
(docdopHas, yronpHasi, KpeMHHEBasE KUCIOTA U UX COJIH)

93 MPOTHO3UPOBAaTh M  XapaKTEpU30BaTh CBOMCTBA  BEUIECTB B




3aBUCUMOCTHU OT HX COCTaBa U CTPOCHUSA, NMPUMCHCHUC BCIICCTB B
3aBUCHMMOCTH OT HUX CBOfICTB, BO3MOXHOCTD IMPOTCKaHUA XUMHYCCKUX

HpeBpaH_ICHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

10

YMeHHEe COCTaBIATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEAKLUM, B

TOM YHCJIC:

10.1

peakIuii HFOHHOTO 0OMeHa

10.2

OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ

10.3

UIUIIOCTPUPYIOIIUX XHUMUYCECKHE CBOMCTBaA HU3YUYCHHBIX KJAaCCOB

(Tpymim) HEOPraHMYECKUX BEIIECTB

10.4

MOATBCPIKAAOIUX TCHETUYCCKYIO B3AUMOCBA3b MCKIAY HUMU

11

YMeHue BIYUCIATh (IPOBOIUTH PACUEThI):

OTHOCUTENIbHYIO MOJICKYJSIPHYI0O M MOJISIPHYIO MacChl BEIIECTB,

MacCCOBYIO JOJIFO XUMHUYECCKOI'O 3JICMEHTA B COCIUHCHUN

11.2

MacCCOBYIO JOJIFO BECIIECCTBA B PACTBOPC,

11.3

KOJIMYCCTBO BCUICCTBA U €T0 MACCY, 00BEM ra3oB

11.4

110 YPaBHCHUAM XHUMHUYCCKUX peaKHI/If/'I N HaXOoaAuTh KOJIHMYCCTBO

BELIECTBA, 00bEM U MacCy pEeareHTOB WM IIPOJYKTOB PEaKuu

12

Bnanenue (3HaHue OCHOB):

12.1

OCHOBHBIMH  METOJJaMd  HAy4YHOrO0  TO3HaHuUsA  (HaOIIO/IeHHE,
W3MepeHue, SKCIIEPUMEHT, MOIETTUPOBAHNE) TTPU U3YUYEHUU BEIIECTB U
XUMHUYCCKHUX SIBJICHUH; yMeHUEe CcHOpMyIHpoBaTh MpoOIeMy U

NpEAJIOXKUTD ITYTU eé peuicHu-d

12.2

Oe3oImacHoi pa60TBI C XUMHUYCCKHMMU BCIICCTBAMU, XUMHYECKOMN

MOCY10i 1 1ab0paTOpHBIM 00OPYIOBAHUEM

12.3

MpaBUiiaMu 0€30T1aCHOTO 0OpaIeHus ¢ BEIIECTBAMU, UCIIOJIb3yEMbIMU
B TIOBCETHEBHOW XKM3HU, TIPABUIIAMU MOBEACHUS B LIETSAX COePEKEHUS
370pOBbSl M OKPYKAIOIIEH NPUPOJHON Cpelbl; MOHUMAHHUE Bpeaa
(omacHOCTH) BO3JCHCTBHUS Ha JKUBBIE OPTAaHU3MBI OMPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHUS W TPEIOTBPAIICHUS HX BPEIHOTO

BO3JENCTBUSI

13

Hammumne MPAKTUYCCKHUX HABBIKOB INJIAHWPOBAHUA WU OCYIICCTBIICHUA

CICAYIOMIUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

W3Yy4YEeHHE U ONHCaHUEe (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHUE

C (bHSI/IquKI/IMI/I u XUMHNYECKUMHU SIBJICHUAMU,; OIIBITHI,




MJUTFOCTPUPYIOLIME IIPU3HAKY IPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHe CIOCOOO0B pa3aeeHus cMeceit

13.3

NOJy4YEHHE KHUCIOPOAAa U U3Yy4EHHE €ro CBOWCTB; IIOJIy4€HHE
BOJIOPOJIa U U3YYEHHUE €r0 CBOWCTB; MOJYYEHHE YIJIEKHCIOro rasa u

HU3YUYCHHUC €TO CBOP'ICTB; IMOJIYUCHHUEC aMMHAaKa U U3YyYCHHE €TI0 CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH

pacTBOPEHHOTO BEIIECTBA

13.5

MIPUMEHEHUE WHUKATOPOB (;makmyca, METHJIOpaHkKa u
¢denondranenna) A ONpeAeNeHUS XapakTepa Cpelbsl B pacTBOpax

KHCJIOT U LIeJI0Yel

13.6

HCCIEAOBAaHUE U OINMCAaHHWE CBOWCTB HEOPTraHWYECKUX BEIECTB
Pa3JIMYHBIX KJIACCOB; M3YYEHUE B3aUMOJCHCTBHS KUCIIOT C METAJUIAMHU,
OKCHJAMU  METAUIOB,  PAacTBOPUMBIMM U HEPAaCTBOPUMBIMU
OCHOBAaHMSIMH, COJISIMH; IIOJYyYEHUE HEPACTBOPUMBIX OCHOBAHHIA;
BBITECHEHUE OJHOIO MeTajyla JpYrMM U3  pacTBopa  COJIM;
HCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB THIPOKCHIIOB ATIOMUHHUS U

IIUHKA

13.7

pelieHue YKCIEPUMEHTANIBHBIX 3a71a4 1Mo TeMaM: «OCHOBHBIC KJIacChl
HEOPraHUYECKUX COETUHEHMIY; «INEeKTPOTUTHIECKAS
nucconuanusy; «BakHelne HEMETAIBI U UX COECIUHEHUS,

«BaxHelIe MeTalibl 1 UX COSAUHEHUS

13.8

XUMAYECKHE  OKCIIEPHUMEHTHI,  WJUIIOCTPHUPYIOUIHNE  TPU3HAKU
MPOTEKaHMUs peaklMil MOHHOro OOMEeHa; KayeCTBEHHbIE PEaKlUu Ha
MPHUCYTCTBYIONIUE B BOJHBIX PAacCTBOpPAaxX HWOHBIL: XJIOPUI-, OpOMHUI-,
nonua-, cynbdar-, Qocdar-, KapOOHAT-,  CHUIMKAT-aHUOHBI,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHusl, KaJbIHs, aJTIOMHHHUSA,

xenesa (2+) u xenesa (3+), menu (2+), nuHKa

14

YmMmenue:

14.1

MPE/CTaBIATh PE3yJabTaThl dKCIEpUMEHTa B (QopMe BBIBOJOB,
JI0Ka3aTeNbCTB, Tpa@UKOB M TaOMMIl U BBISBIATH IMIHUPHUECKUE

3aKOHOMEPHOCTH

14.2

YCTAaHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'IIOI[aeMBIMI/I XUMHNYCCKHUMHU
ABJICHUSAMHU U ITpoHcccaMu, NpOUCXOAAIINMHA B MaKpO- 1 MUKPOMHPE,

OOBICHATH IIPpUYUHBI MHOFOO6pa3H$I BCIICCTB




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM DK3AMEHE 110 XUMHNH

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHNYCCKUC ITOHATHUA

1.1

YucTteie BemecTBa U cmecu. CriocoObl pa3aeneHus cMecei

1.2

ATOMBI H MOJICKYJIBI. Xumudeckue diieMeHThl. CHMBOJBI  XHMHYECKUX

9JICMCHTOB. HpOCTBIG 1 CJIOXKHBIC BEIICCTBA.

1.3

Xumuaeckas (bopMyna. BanenTHOCTh aTOMOB XMMHYECKHX 3JIeMEeHTOB. CTEIleHb

OKHUCICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTenbHas aTOMHas Macca.
OrHocutenbHas MOJICKYJISIpHasa Macca. MaccoBast 10711 XUMHYECKOTO 3JIEMEHTA

B COCIMHCHNU

1.5

KommaectBo BemecTBa. Mosb. MossipHas mMacca. MosipHbIE 00BEM Tra3o0B.

BzanmocBs3b KOJIMYCCTBA, MACChI U YHCJIa CTPYKTYPHBIX CIMHHUIL BEIICCTBA

1.6

duznyeckue U XUMHYECKUE SBJICHUSA. XHUMHYECKas peaKkuusa Hu eé IIPHU3HAKH.

3aKoH COXpaHCHHA MACChbl BEIICCTB. XUMHYECKHE YpaBHCHU

HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH H HepI/IOI[I/ILIeCKa}I CHUCTCMAa XHMHUYCCKHUX JJICMCHTOB

J.U1. MenneneeBa. CtpoeHre aTOMOB

2.1

[Iepnonnueckuit 3akoH. [lepnoanueckas cucrema XUMHYECKUX 1eMeHTOB J[.1.
MenpneneeBa. [lepnoasl u rpynnel. @U3NYECKUI CMBICI MOPSAIKOBOIO HOMEpA,

HOMCPOB II€pUOJa U I'PYIIIILI SJICMCHTA

2.2

CTpOeHI/IC aromoB. CocTaB aTOMHEIX AAep. H3oTomsl. SJICKTpOHBI. CTpOCHI/Ie
SJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XUMHYECKHX DJIECMECHTOB

[Tepuonnueckoit cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kaius, Kaimblus (pagdyca aTOMOB, DJJIEKTPOOTPUIIATEILHOCTH,
METAJUIMYECKUX M HEMETANIMYECKHX CBOMCTB) M HMX COEQUHEHUN B
COOTBETCTBHUH C TOJIOKEHUEM d7IeMeHTOB B [leprnoamdeckoil cucreme u

CTPOCHUEM HUX aTOMOB

Crtpoenue BemniecTa

3.1

Xumudeckass cBa3b. KoBasieHTHast (MOJsipHasT W HEMOJSIpHAs))  CBSI3b.
DNeKTpOOTPULIATETbHOCTh ~ XUMHUYECKHUX  deMeHTOB.  MoHHas  CBs3b.

Meramnueckas CBSI3b




3.2

Tunbel KpUCTAIIMYECKUX PEIIETOK (aTOMHasl, HOHHAasg, MeTajuIndeckKas),
3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THUIA KPUCTALIMYECKON PEIIETKH W BHAA

XUMHUYECKON CBA3U

Baxwnelinue npencraBuTeNd HEOPraHUYECKUX BellecTB. HemeTamibl u ux

COCIUHECHUA. Meramisl 1 uxX COCOIUHECHUA

4.1

Krnaccudukanmuss M HOMEHKIAaTypa HEOPraHMYECKHX COEAWHEHHH: OKCHIOB
(coneobpa3zyromue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHbIe) u
HecosieoOpa3yronye; OCHOBaHWH (WIEMOYM M HEPACTBOPUMBIC OCHOBAHWUS);
KHACJIOT  (KUCIOpOACOAEpKAue M OCCKUCIOPOJIHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCIIBIX)

4.2

dusnyeckue MW XHUMHYECKHE CBOMCTBa IMPOCTBIX  BCIICCTB-HCMCTAJJIOB:

BOJIOPOJIA, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

dusnyeckue W XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpuA, Kajldud, Marovusd WM KaJlblus, aJJFOMHHUA, KCJIC3a. SJIGKTpOXI/IMI/I‘leCKHI;’I

PsI HAIPSKEHUN METAJUIOB

4.4

dusnyeckrue M XMMHUYECKHE CBOMCTBA BOJOPOAHBIX COCI[I/IHCHI/Iﬁ HEMCTAJJIOB:

XJIOpoOBOAOPOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

du3nyeckue U XUMHUYECKHE CBOMCTBAa OKCHJIOB HemetauioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepona(ll, IV), xpemuusa(IV). ITonyuenue

OKCHUJ0B HEMETAJIJIOB

4.6

Xumunyeckue cBoiictBa okcunoB: meramioB IA—IIIA rpynmn, uunka, menu(Il) u

xeneza(ll, II). [Tomyuenne okcuI0B METaIOB

4.7

XHUMHYECKHE CBOMCTBA OCHOBAaHHH M aM(I)OTepHLIX THAPOKCHUIOB (Ha npumepe
THAPOKCUAOB  AJIFOMHUHUA, IKCJIC3a, I_II/IHKa). HOJ'Iy‘IeHI/Ie OCHOBaHMH H

aM(pOTEpHBIX THIPOKCHUIOB

4.8

OO0mue XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEpOBOIOPOAHOM,
CEpPHHUCTOM, CEepHOM, a30THOH, (ochOopHOU, KPEeMHHEBOU, yroibHOU. OcoObie
XUMUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOW CEpHOH M a30THOM KHCIOT.

[Tonyuyenue kucmor

4.9

OO0mre xuMuYeckue CBOMCTBa cpeqHuX coueid. [loyuenue comneit

4.10

[Monyuenue, cobupanue, pacro3HaBaHUE BOJAOPOJIA, KHCIOPOIa, aMMHAKA,

YIJICKUCIIOIO ra3a B J'Ia60paTOpI/II/I

4.11

[Tonydyenne amMmmuaka, cepHON U a30THOM KHUCIIOT B MPOMBINIIEHHOCTH. Ob1mue

CITOCOOBI MOJIY4YCHHA MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCKAY KJIaCCaMH HCOPTaHNYCCKUX COCIII/IHGHI/Iﬁ

XUMHYECKUE PEAKIINU

5.1

Knaccuukanus XuMHUUECKUX peakluuil Mo pa3IMyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B pPEAKIMU BEUIECTB, IO TemioBoMy 3¢ddekry, mo

H3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKHX DJIEMEHTOB

52

TernoBoit AP PeKT XUMUUECKOH peaklnu, TEPMOXUMHUYECKIE ypaBHEHUS. DK30-

U SHIOTEPMUYECKHE peakuu. TepMOXUMUYECKUE YPABHEHUS

53

OKXUCINTEIIFHOBOCCTAHOBHUTEIIBHEIC pE€aKkunu. OxuciuTeIM U BOCCTAHOBHUTEIIH.
Hpoueccm OKHCJICHUSA n BOCCTaHOBJICHUA. SHGKTpOHHHﬁ OanaHC

OKHCIIUTEILHOBOCCTAaHOBUTEIILHOM pcakuuun

5.4

TeopI/IH BHGKTPOHHTHHGCKOﬁ Jucconuanuu. KaTI/IOHLI, AHHUOHBI. :‘)HCKTpOJ'II/ITLI n

HEOJICKTPOJIUTHI. CuibHbBIC U CIa0kIe OJICKTPOJIUTHI. CreneHb JUCCOoMalln

5.5

Peakuum woHHOrO OOMEHa. YCIIOBUSI MPOTEKAHUS pEaKluii MOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_IéHHLIe HOHHBIC YPABHCHUS peaKHI/Iﬁ

Xumus u OKpYyKaromas cpeaa

6.1

BemiectBa u MaTrcpuajibl B HOBCCHHGBHOﬁ J)KU3HU 4YelloBeKa. be3omacHoe
HCIIOJB30BaHUC BCHICCTB M XHMMHUYCCKHX peaKI_II/Iﬁ B J'Ia60paTOpI/II/I u 6BITy.

HepBaﬂ IIOMOIIb TP XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHUECKOe 3arpsi3HEHHE OKpyKaromied cpenbl  (KUCIOTHBIE 10U,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpeJoTBpallECHHs
[IpenensHas nomyctumasi koHueHtpauus BemectB (ITAK). Ponp xumuum B
pelIeHNH HKOJIOTHYECKUX MpodieM. VYcuieHue mapHUKoBoro 3ddekra,

pa3pylieHHue 030HOBOTO CIIOsI

6.3

[Ipumenenue cepsol, a3ota, Gocdopa, yriepona, KpeMHHUS] U UX COEIUHEHUH B
6I>ITy, MCIUIUHE, IMPOMBINIJICHHOCTH HW CCIbCKOM XO3STCTBE. HpI/IMeHCHI/Ie
METAJUIOB M CIUIaBOB (CTajlb, YYT'yH, AIOPATIOMHUHUHN, OpoH3a) B OBITY H
MPOMBINIJIICHHOCTH HUX COG)II/IHCHPlﬁ. ITonsarue o KOppO3run MECTAJULIOB, OCHOBHBLIC

CITOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[IpupoaHble UCTOYHUKU YTIEBOJOPOAOB (Yroyb, MPUPOIHBIA ra3, HePTH),

MPOJYKTHI UX MepepadboTku (OEH3MH), X POJIb B OBITY U IPOMBIIIIIEHHOCTH

6.5

[lepBoHayanbHbIE TOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COSAMHEHUIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, TJIUIEPUH, YKCYCHas KUCIIOTa).
[TonsTHE 0 OMONTOTHUECKH BAXKHBIX BEIIECTBAX: )KHUpaX, OeKax, yriieBogax — u ux

POJIN B )KMU3HH YCJIIOBCKA




Pacuyérnr:

7.1 o popmynaM XMMHUYECKUX COCTUHCHHIMA
7.2 Macchl (MaccoBOM) J0JU paCTBOPEHHOTO BELIECTBA B PACTBOPE
7.3 10 XMMUYECKUM YPaBHEHUAM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus: 8-i kiacc: 6a30BbIi YPOBEHbB: YUCOHUK; S-¢ U31aHne, IepepaboTaHHOE
[Mabpuensn O.C., OctpoymoB NU.I'., CnankoB C.A. AKIIMOHEPHOE 00IIIECTBO
«M3marensctBO «IIpocBenienne)

» Xumus: 9-# kinacc: 6a30BbIi yPOBEHbB: YUCOHUK; 5-¢ U3/1aHne, IepepaboTaHHOE
["a6puensn O.C., Octpoymos WN.T'., Cnankos C.A. AKIIMOHEPHOE 00IIECTBO

«3marensctBo «lIpocBemienue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

VYuu. py

POIII






