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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1Mo XuMUM Ha YPOBHE OCHOBHOTO 00OIIET0 00pa30BaHUsl COCTABJICHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHON MPOrpaMMBbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOR
paboueil mporpaMMbl BOCIIMTAHHUSA M C YYETOM KOHIICTIIMU MPENOaBaHusI Y4eOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTesIbHBIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo xuMuu Aa€T TPEACTABICHUE O IeNsiX, oOmel crparernu OOydYeHHS,
BOCIIMTAHUS W pPa3BUTHS OOYyJAIONUXCS CPEACTBAMHU Y4EOHOTO IMpeaMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclipeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE TIO pa3jeiaM M TeMaM IMPOrpaMMBbI TI0 XHMHH, OTIPEIENSIeT KOJINYeCTBEHHBIE
M KAueCTBEHHBIC XaPAKTEPUCTUKH COJECPKAHUS, PEKOMEHIYeMYyI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa st
peanu3anyu TpeOOBaHUI K pe3y/bTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 0O0IIIET0 00pa30oBaHMs, a TAKKE TPEOOBaHUH K pe3yabTaTaM 00y4eHHS XHMHUA
Ha YypPOBHE IeJed W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4JaroIerocst o OCBOCHUIO Y4€OHOTO COJIEpKaHusI.

3HaHUE XUMUH CITY)KUT OCHOBOH 1151 (GOPMUPOBAHHS MHPOBO33PEHUS 00YJarOIIErocs, ero
MIPEJCTAaBICHUI O MaTEPUAIEHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJCTABICHHS O B3aMMOTIPEBPAIIICHUSX SHEPTUU M 00 SBOJIIOIUH BEIIECTB B IMIPHPOJIE, O MYTAX
pemieHus TH00ANbHBIX MPOOJIEeM YCTOWYMBOTO pa3BUTHUSL YEJIOBEYECTBA — CHIPbEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKON 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peann3alii BO3MOKHOCTEH JIIsl caMOpa3BUTUS U (POPMUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ 001mel 1 PyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (POpPMUPOBAHUE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydarommXxcs,
HAaBBIKOB  HMX  CAMOCTOSITEJIbHOM ~ y4eOHOW  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHalIbHOM 1A TEIbHOCTH;

3HAKOMHUT CO CIeUU(UKONH HAydYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJIJa HA EAMHCTBO IMPHUPOJABI U  4YelOBEKa, SBISETCS OTBETCTBEHHBIM  ATAloM
B (hopMHpOBaHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH O0y4aIOINXCS;

crocoOcTByeT (OPMUPOBAHHMIO IIEHHOCTHOIO OTHOLIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKIJAJ B DKOJIOTUYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlanHble HampaBjeHUs B OOy4eHMM XUMHHM OOECHEeUMBAIOTCS CHEIU(UKON coaep KaHus
y4eOHOro TmpeaMeTa, KOTOPBIA SIBIISETCS TMEJaroruuyeckd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOii HAYKH XUMUU Ha ONPENICTIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO 0O0IIero o0pa3oBaHMs OPHUEHTUPOBAH Ha OCBOCHME
00y4aroMMHUCs CUCTEMbI NTEPBOHAYAIBHBIX MOHATUH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHu4ecKOil XUMHH.

CtpykTypa coiepikaHusi IPOrpaMMBbl 10 XUMHMHU C(OPMHPOBAHA HA OCHOBE CHCTEMHOIO
noaxona k e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHH O XUMHYeckod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OPraHM30BaHbl MO MNPUHIUITY IOCJIEI0BATEIBHOTO Pa3BUTHs 3HAHUI Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUI pa3HOTO YPOBHS:

— ATOMHO-MOJIEKYJISIPHOTO Y4EHHs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. . MenzeneeBa kKak OCHOBHOTO 3aKOHA XUMMU;

— Y4EHHS O CTPOCHUHU aTOMa U XUMHUYECKOH CBSI3H;



— TPEICTaBICHUHN 00 IEKTPOIUTUYESCKON IUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKU IOJYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCA IIOCIEJOBATEIILHO OT OJHOTO YPOBHSA K JIPyromy,
BBIMONTHAS (DYHKUUU OOBSICHEHUS M IMPOTHO3UMPOBAHMS CBOMCTB, CTPOCHHUS M BO3MOXHOCTEH
IIPaKTUYECKOI0 IPUMEHEHNUS U TIOJYyYEHUsI U3y4aeMbIX BEILIECTB.

OcBoeHue MporpamMMbl 1O XUMHUH CHOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOT'O OTHOIIEHUS K HAYYHOMY 3HAHUIO U METO/1aM [03HaHUs B Hayke. M3yuenue xumun
MIPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW W3 paHee MU3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knaces» u «®usuka. 7 Kaacey.

[Ipu M3ydeHnn XUMHUH IPOUCXOAUT (POPMHUPOBAHNE 3HAHUI OCHOB XMMHUYECKON HAYKH KaK
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YeJIOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()AaKTOB, MOHATHM, 3aKOHOB M TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHOOIIEHNN K HayYHbIM METOJaM MO3HaHUs IIPU N3YUYEHUHU BEUIECTB U XUMUYECKUX PEAKIIHi, B
(GbopMHUpPOBAaHMM M pPa3BUTUU I[I03HABATEIbHBIX YMEHUH M HMX TNPUMEHEHHMHM B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITeTbHOCTH, OCBOCHHUU MpaBUil 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipy M3ydyeHMH XMMHUHM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHs Ba)KHOE 3HAYCHHE
MPUOOPEHN TaKUe LI, KakK:

—(opMupoBaHuEe WHTEIJICKTYyaJbHO PAa3BUTON JUYHOCTHU, TOTOBOM K CaMOOOpa3OBaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY IPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpoBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

—HalpaBJIEHHOCTh OOYYCHHS] Ha CHCTEMAaTHYECKOEe MPHOOIIEHHE OOydJaronmxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHONW  NIEATENbHOCTH, HAy4yHbIM  METOJaM  IIO3HaHUf,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

—00ecTeueHre YCIOBHM, CIMOCOOCTBYIONIUX MPUOOPETCHUIO OOYYaIOMUMHKCS OIBITa
pa3zHooOpa3HON AeATEeIbHOCTH, MO3HAHUSA U CAMOTIO3HAHHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHI[H1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYeHUE IS Pa3IMUHBIX BUAOB JESATEIbHOCTH;

—dopmupoBanue o0meld PyHKIHOHATBHON U €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
YHclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIEr0 MHUpPA, HCIOJIb3Yys 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3IYYEHUU XUMHUHU, MPUMEHATH HMX MpPHU pEIIeHUH MpodjeM B
MOBCEIHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

—(dopmupoBaHe y 00y4arOIUXCsl TYMAaHUCTHUECKUX OTHOIICHHMA, MOHUMAaHUs [IEHHOCTH
XMUMHUYECKUX 3HAHWM A BBIPAOOTKU SKOJOTHYECKU II€JIeCOOOPa3HOr0 MOBEJICHUS B OBITY W
TPYIOBOM NEATEIHHOCTH B LIETSAX COXPAHEHHUS CBOETO 3[0POBBS U OKPYKAIOIIEH MPUPOTHOU
Cpebl;

— pa3BUTHE MOTHUBAIMH K 00y4EHHI0, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
poQuiis U HAMPABICHHOCTH JajbHeIIero ooydeHus.

OO11ee 4nciI0 4acoB, OTBEIEHHBIX IS M3Y4EHHUsS XUMHUHU Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi, cocraBusieT 136 wacoB: B 8 kimacce — 102 yacoB (2 +1 ( 32 cYeT MIKOJIBHOTO
KOMIIOHEHTa) Yaca B HEZeN0), B 9 knacce — 68 yacoB (2 yaca B HEJIENIO).

COJEPKAHUE OBYYEHUA

8 KJIACC



IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumun. Ponp XuMHM B KU3HM 4YEJIOBEKA. XHWMHS B CHUCTEME HayK. Tena u
BemiecTBa. Pu3znueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosinue BemiectB. [lonsitue o
METO/1aX IMO3HAHUS B XUMHH. YncThie BemecTBa u cMecu. CriocoObl pa3aeneHus: CMeCeu.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE »3JeMEHThl. CHMBOJIBI XHMHUYECKHX DSJIEMEHTOB.
[IpocThie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumudeckas Qgopmyna. BaneHTHOCT aTOMOB  XMMHYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAS aTOMHAasi Macca. OTHOCUTEIbHAS MOJICKY IsIpHAst
Macca. MaccoBas J10Jis1 XAMUYECKOTO 3JIEMEHTa B COCIMHEHHH.

KomnuectBo BemectBa. Mouib. MossipHass macca. B3anMOCBSI3b KOJIMYECTBA, MAacChl U
qHClia CTPYKTYPHBIX SIMHUIL BenecTBa. Pacu€Tel mo popmynaM XUMHUYIECKIX COCTUHEHUH.

dusnyeckue M XUMHYECKUE SIBIICHUS. XHUMHUYECKas peakius U e€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKne ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW IMOCY/IOH, MpaBuUjiaMu pabOTHI B JIAOOPATOPUH U TpUEMaAMU
oOpareHust ¢ J1abopaTopHbIM OO0OpPYIOBAHMEM, M3yUY€HHWE W OMUCAaHWE (PU3UYECKUX CBOMCTB
00pa3IoB HEOPTaHNYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TJTaBICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KATIEHUE W KOHACHCAIMs BOJBI) U XUMHUYECKUX (TOPEHHUE CBEYH,
MPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KHCJIOTOM) SBICHUM, HaOIIOACHIE
W ONHWCAaHWE TIPU3HAKOB TMPOTEKAHWUS XMMHUUYECKMX peakmuil  (pa3loKeHWe caxapa,
B3aMMO/ICHCTBUE CEPHOUM KHUCIOTHI C XJIOpUAOM Oapus, pasznoxkenue ruapokcuna meau (I1) npu
HarpeBaHWHU, B3aUMOJICHCTBHE >kene3a ¢ pacTtBopoM coiu menu (II), m3ydenme crocoGoB
paszenieHuss cCMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHWE, BbINApUBAHUE, AUCTUIUIALINA,
xpomatorpadus, TMpoOBEeIEHHWE OUYUCTKA TMOBAPEHHOW coiu, HAOMIOJEHWEe W OIHMCAHHE
pe3ylnbTaTOB MPOBEJIEHUS OINBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JlaHUE
MOJIENIe MOJIEKYIT (I1apOCTEeP KHEBBIX).

BaxuHeiilue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cMmech razoB. CocraB Bo3ayxa. Kuciopom — 3JI€eMEHT M MpPOCTOE BEIIECTBO.
Haxoxzaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. Ilpumenenue xucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJa B Jaboparopuud U
npoMeliieHHocTu. KpyroBopot kucinopoaa B mpupoje. O30H — auioTpomnHas MoauduKanus
KHCJIOPO/1a.

TermoBoit 3ddexkr Xumuyeckoil peakuuud, TEPMOXUMHUYECKHE YpaBHEHHS, 3K30- U
SHIOTEPMHUUYECKHE peakiuu. TOIIMBO: yroiab M MeTaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHUE
napHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonmopon — »snemeHT u mpoctoe BewiecTBO. HaxoxkaeHue Bogoposa B INpUPOJE,
(buznuecKkrue u XuMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MotydeHus. Kuciaorsl u comnu.

MoutsipHbiii 00bEM ra3oB. Pacu€Thl Mo XUMHUYECKUM ypaBHEHUSIM.

®uznueckue cBoucTBa BOoJAbl. Boma kak pactBoputens. PactBopwl. HackllieHHBIE H
HEHACBIIIEHHbIE PacTBOpPbL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBas J0Jisi BELIECTBA B
pactBope. XumMudeckue cBoMcTBa BOJbl. OcHOBaHMs. Poiib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus Heopranuyeckux coeanHeHuid. Oxcunapl. Krnaccudukanus OKCHIOB:
coneoOpa3ymomire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HecoeoOpasytomre. Homenknarypa
okcuJ10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHre okCuaoB.

OcHoBanmsi. Kraccudukanus OCHOBaHWHN: INENOYM M HEPACTBOPHMBIE OCHOBAHUSL
Homenkiarypa ocHoBanuii. dusznueckue M XMMHUYECKHE CBOWCTBA OCHOBaHM. llosyduenue
OCHOBAHMM.

Kucnotel. Knaccudukanus xucnor. Homenknarypa xkucinot. @u3ndecKkue U XUMUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metamuioB H. H. bekerosa. [losryuenue kucnor.



Conu. Homenknarypa coneil. @usnueckue U XumMudeckue cpoiictBa coiiell. Ilomyduenue
COJICH.

['eneTnyeckast CBSI3b MKy KJIaCCAaMH HEOPTaHUYECKUX COCIUHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIIPEJIEICHUE COJEpkKAHUS KUCIOpoJa B BO3yXeE, MOJydeHHE, COOMpaHue,
pacro3HaBaHUE W HM3YyYEHHUE CBOMCTB KHUCJIOPOJa, HAOIIOJEHWE B3aMMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W IMpPEKpaIeHus ropeHus (moxkapa), 03HAKOMJICHHE C
oOpa3lilaMi OKCHIOB W OIHMCAHHWE WX CBOWCTB, IOJYYCHHE, COOMpaHHE, pacro3HaBaHUE U
M3y4eHUEe CBOMCTB BOJOpojaa (TopeHue), B3aumojieicTtBue Bojopona ¢ okcugom memu (II)
(BO3MOXKHO HCIIOJI30BAaHUE BHCOMATEPHAIIOB), HAOIIOEHHE 00Opa3I[0B BEIIECTB KOJIHMUYECTBOM
1 Monb, ucciaenoBaHne OCOOEHHOCTEH pPacTBOPEHHUS BELIECTB C PA3JIMYHONH PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM [0JIEW pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOJABI C MeETa/UIlaMd (HaTpueM U KajbliueM) (BO3MOXXKHO HCIOJIb30BAaHUE
BHJIEOMATEpPHAJIOB), MCCIIENIOBaHUE OOpa3IOB HEOPraHWYECKUX BEIIECTB PA3JTHYHBIX KIACCOB,
HaOIOZICHNE M3MEHEHMsI OKPACKM WHIMKATOPOB B pPAacTBOpax KUCIOT U IIEJIOYed, H3ydeHue
B3auMoeiicTBus okcuna meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHUCIOT C METalIaMH,
peakuuii HEeUTpalu3aluu, MOJYyYeHUE HEpPaCTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajia IPyruM U3 PacTBOpa COJIM, PEIICHUE IKCTIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxxuenmne
KJIACChI HEOPTAaHUYECKUX COCTMHECHUID.

Iepuoanyecknit 3akoH u Ilepuoguyeckasi cucrema xumudeckux siaementos JI. .
MenaeneeBa. CTpoenne aromoB. XuUMH4YeCKas CBsA3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[TepBbie MONBITKN KJIACCU(DUKAITMNA XUMAYECKHUX AIEMEHTOB. [I0HATHE O TPyIax CXO HBIX
AIIEMEHTOB (IIEJIOYHBIE M IIEJOYHO3EMENIbHbIE METaJulbl, TajJOreHbl, WHEPTHHIE Tas3bl).
DeMeHTHI, KOTOpble 00pa3yloT aM(pOTepHbIe OKCUABI U THIPOKCUIBL.

[lepuonnueckuii  3akoH. Ilepuomnueckas cucremMa XUMHYECKHX dJeMeHTOB /I,
N. MenneneeBa. KopoTkornepuoanas u juyimHHONEpUoAHas (GopMmbl [leproaudeckoil cUCTEMbI
xumuueckux osnemeHtoB JI. U. MenneneeBa. llepumonast u rpynmnbl. PU3HYECKUM CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIXx sijep. WM3otombl. InektpoHbl. CTpoeHue
ANIEKTPOHHBIX 000J0YeK aTOMOB MepBbIX 20 XUMUYECKHX AieMeHTOB [lepuoanyeckoil cuctembl
JI. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOIO JJIEMEHTa [0 €ro IOJIOKEHUIO B
[Tepuonunueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUSI pajinyca aTOMOB XMUMHUUYECKHUX 3JIEMEHTOB, METAININYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAaM U IEPUOJAM.

3nauenue Ilepuonnueckoro 3akoHa u Ilepuoanueckoil CUCTEMBbI XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTuku. J[. . MenneneeB — yu€HbIi U IpaKJaHUH.

Xumuueckas CBS3b. KoBanientHas (monsipHas u HETOJIsIpHasT) CBSI3b.
DIEeKTPOOTPULIATENILHOCTh XUMUYECKUX 371€MEHTOB. MloHHas CBA3b.

Crenenb okucieHus. OKUCINTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipouieccsl okucnenus
1 BoccTaHOBJIEHUsI. OKUCINUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

M3ydyeHrue oOpa3IoB BEIIECTB METAUIOB M HEMETaJUIOB, B3aUMOJECHCTBHE THAPOKCHIA
LMHKA C PAacTBOPaMU KHUCJIOT M IIEJ0YEH, MPOBEICHUE OIBITOB, WTIOCTPUPYIOLIUX HTPUMEPDI
OKHUCJIUTETHbHO-BOCCTAHOBUTENBHBIX PEAKIINil (TOPEHHE, PEaKIIUU PA3NIOKEHUs, COSTUHECHNUS).

Mesicnpeomemmnuoie céazu

Peanuzaiust MeXnpeaMEeTHBIX CBSI3€U MPU W3YYEHUU XUMHUU B 8 KJIACCE OCYIIECTBISAETCS
yepe3 HCIOJb30BaHWE KaK OOIMMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK W TOHSTH,
SIBJISIFOLIIMXCSI CACTEMHBIMU JIJIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO 1IUKIIA.

OO01re ecTecTBeHHO-HAYYHbIE TIOHSTUS: HayYHBIH (DakT, TUMOTE3a, TEOPHSs, 3aKOH, aHAIIH3,
CUHTE3, KIacCHU(pUKAIUs, TMEePHOJUUYHOCTh, HAOIIOIEHUE, OJKCIEPUMEHT, MOACIHUPOBAHUE,
HU3MEPEHUE, MOJIENb, SIBJICHHE.



@dusuKa: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIHJ, HN30TOIIbI,
PaMOaKTUBHOCTh, MOJICKYJIa, OSJCKTPUYECKUN 3apsiji, BEIIECTBO, TeJO, 00BbEM, arperaTHoe
COCTOAHHUEC BfIICCTBA, I'as, (1)I/I3I/I‘-IGCKI/IG BCJIMYMHBI, CAWMHUIBI U3MCPCHUA, KOCMOC, IIJIAHCTHI,
3BE351, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

leorpadus: armocdepa, ruapocdepa, MHHEpPAIB, TOPHBIC TMOPOJBI, IOJIC3HBIC
HCKOITaCMBbIC, TOIIJIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 xXuMH4YecKasi peakuusi

[lepmognueckuit  3akoH. Ilepuommueckas cucremMa XMMHUYECKHX JJIEMEHTOB [l
W. MenneneeBa. CTpoeHne aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallis, KaJIbLUs U HUX COCIUHEHUH B COOTBETCTBUM C
MOJIOKEHHUEM 2JIeMEHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM MX aTOMOB.

Crpoenue BemecTBa: BUIbl XMMHYECKOW CBSI3H. THIBI KPUCTAIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKON PEIIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKIaTypa HEOpPraHMYECKUX BEIIeCTB. XMMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJlaccaM HEOPraHMYeCKUX COEIMHEHUH, TeHeThyecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccugukanus XuMHYeCKUX peakUui M0 pa3IMyHbIM MPHU3HAKAM (II0 YMCIy M COCTaBY
YYacCTBYIOUIMX B PEAaKLUU BEIIECTB, O TEIUIOBOMY AJ(PQEKTy, MO0 H3MEHEHUIO CTENeHEei
OKHCJICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO Y4YacTUIO KaTaiau3aropa). JK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[Tonatue o ckopocTn XuMHUUYECKOW peakmuu. [ToHsTHE 00 OOpaTUMBIX W HEOOPATHMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTEepOreHHbIX peaknuax. Ilomsatne o
karanuse. IlonsatTne o xumuueckoM paBHOBecuu. @DakTOpbl, BIHMAIOIUE HA CKOPOCTh
XMMHMYECKON PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENBHBIE PEAKIIUM, 3JIEKTPOHHBIM 0OajaHC OKHCIUTEIbHO-
BOCCTaHOBUTEIbHOU peakunu. CoCTaBICHHE YPABHEHMM OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOA IEKTPOHHOro OanaHca.

Teopus >n€KTPOIUTHYECKON AMCCOLUALMHU. DJIEKTPOJIUTHI U HEDIEKTPOJUTHI. KaTHOHBI,
aHUOHBI. MeXaHM3M JUCCOLMALMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XHMHUYECKOM CBS3H.
Crenenp aucconuanuu. CuiabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiiun noHHoro oOMeHa. Ycia0BHS NPOTEKAHUS peaKkMi MOHHOIO OOMEHa, MOJIHbIE U
COKpAILEHHBIE MOHHBIE ypaBHEHHUs peakiuii. CBONCTBA KUCIIOT, OCHOBAaHUN U COJIEH B CBETE
IPEJCTAaBICHUNA 00 53JIEKTPOJIMTHUYECKOW nucconmanuu. KadyecTBEeHHblE peakLUU Ha HOHBL
[TonsTHE O THAPONIN3E COTIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C MOJEJSAMM KPHUCTANIMYECKUX PEIIETOK HEOPraHWYECKUX BEILECTB —
METaJUIOB M HeMeTauloB (rpaduTa M anmasa), CIOXKHBIX BEIIECTB (XJOpHIa HaTpus),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XMMMUYECKOM pPEaKLUU OT BO3JACHCTBHS pPa3IMUHBIX
(bakTOpOB, HCCIEOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCa TUCCOLHALUU
KUCJIOT, Ieao4Yed M cojeil (BO3MOXKHO HCHOJIb30BaHUE BUAEO MaTepuasoB), MpPOBEIEHHUE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUs peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajika, BBIJEJICHHE Tra3a, o00pa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIMid (FOpeHue, peakluu pasiokKeHUs, COCIUHEHUS),
pacrno3HaBaHUE HEOPraHWYECKMX BELIECTB C IMOMOIIBIO KAaYE€CTBEHHBIX DPEAKIMI HAa HOHBI,
pELIeHNEe IKCIEPUMEHTAIbHBIX 3a/1a4.



HemeTtanibl U X coeTUHEHUS

OOmast xapakrepucTuka rajgoreHoB. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEepHbBIE
crerieHu okucienus. CtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHUYECKHE CBOWCTBA Ha IpUMEpEe Xjopa (B3aMMOJECHCTBHE € METaUIaMH, HEMETAJUIAMH,
miesioyamu).  Xsjopoogopona. ConsHas KHMCIOTa, XUMHYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. J[efcTBre Xjaopa U XJIOpOBOIOPO/Ia HA OpraHu3M YesioBeKa. BaxkHenmme Xinopuabl
Y X HAXOXKACHUE B TIPHPOJIE.

OOmast xapakrepuctuka 3mmeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHACJIOpOAa M cepbl. AJUIOTPOTHBIE MOTU(PHUKAIIMNA KUCIOPOJIa U Cepbl. XUMUYECKHE CBOHCTBA
cepbl. CepoBOJIOpOA, CTpPOEHHE, (U3NYECKHME M XHUMHUYECKue cBoicTBa. OKCUABI CEpbl Kak
MIPE/ICTaBUTENN KHUCIOTHBIX OKCHIOB. CepHas KuCIIOTa, (PU3MYECKHE U XMMHUYECKHUE CBOICTBa
(oOmme kak NpeACTaBUTENs Kilacca KUCIOT M cnenuduyeckue). XUMHUECKHE peakluy,
JeXalue B OCHOBE IMPOMBIIIJIEHHOTO croco0a MOJydeHHs cepHo Kuciotel. I[Ipumenenue
cepHOM KkucioThl. Conu cepHOM KUCIOThI, KaUeCTBEHHAs! peakius Ha cynbdar-uoH. Haxoxaenue
ceppl U €€ COeAMHEHUH B TMpHpojae. XHUMHMUYECKOE 3arpsi3HEHUE OKpYXKalolled cpeJibl
COEJIMHEHUSIMU cepbl (KUCIOTHBIE JIOKIH, 3arpsi3HEHUE BO3[yXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpAILEHUSI.

OO6mass xapakTtepucTuka 35eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTpOEHHS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUs. A30T, pacmpocTpaHeHHWe B TNpupoje, Gusnueckue u
XUMHUecKue cBoiicTBa. KpyroBopoT azoTa B mpupojie. AMMUaK, ero Gu3n4eckre 1 XuMUYECKue
CBOWCTBA, MoJTyueHue U npuMeHeHue. Conm aMMOHUS, UX (U3NYECKHE U XUMUIECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHasi peaknys Ha MOHBI aMMOHUS. A30THas KUCJIOTa, €€ IOJIy4YeHUE,
dbu3uvecKkue W XUMHYECKHE CBOMcTBAa (0OIIME Kak TIPEACTABUTENS Kiacca KHUCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAIbHBIX
yaoOpeHui. XUMHUYECKOe 3arpsi3sHEHUE OKPY)KAIOIIeH Cpelbl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKJIM, 3arps3HEHUE BO3AyXa, MOYBBl M BOJOEMOB). Docdop, auIOTPOmHBIE MOAUPHUKAIUNA
dbocdopa, dusnyeckne u xumudeckue cpoiictBa. Oxcuna dochopa (V) u dhochopHas kucmiora,
(dbu3uYecKne W XHUMHUYECKHE CBOWMCTBa, mojiyueHue. Mcmonb3oBanue ¢ochaToB B KavyecTBE
MUHEPAJIbHBIX YIOOPEHUIA.

OO6mrast xapaktepucTrka 3jeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHs aTOMOB,
XapaKTepHbIE CTEINIEHU OKHUCIIEHUs. YTJIEepo/i, aJUIOTPOIHbIE MOIM(UKALIMU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XuMHUecKkrue cBoicTBa. Axcopouusa. KpyroBopot yriepoja B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKue U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBbIE OPTraHU3MBI,
MOJIyYeHHE U MPUMEHEHHUE. DKOJIOTHUECKHE MPoOJIeMbl, CBsA3aHHbIe ¢ okcuaoMm yriepona (I1V),
TUMO0TEe3a II00aTbHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIM 3ddext. YrompHas kuciora u eé
conmu, X (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMONyueHHUE U HpuMeHeHue. KadecTBeHHas
peakiusi Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOOHAaTOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEITbCKOM XO35HCTBE.

[lepBoHauanbHble TOHATHA 00 OPraHMYECKHX BEIIECTBAX KaK O COCIMHEHUSX Yriepoia
(MeTaH, 9TaH, OJTWUJICH, AaleTWUJICH, STaHOJN, TJHUIEPUH, YyKCcycHas kucnoTa). [IpupoaHbie
UCTOYHUKH YTJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(PTb), MPOAYKTHI HX IepepaboTKH
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [IoHATHE O OHOJIOTHYECKH BaYKHBIX BEIECTBAX:
KHUpax, Oenkax, YriaeBoJaXx — M HMX pOJM B KM3HHM YeloBeka. MarepuanabHOE €AUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COETUHEHUI.

Kpemuuii, ero ¢usuueckue M XUMHYECKHE CBOWCTBA, MOJY4YE€HHE U IPUMEHEHHE.
CoenuHenus kpeMmHus B mnpupoje. OOmme npezacraBieHus o0 okcuzae kpemuus (IV) u
KpeMHHEeBOH kucnoTe. CUITMKAThI, UX UCIIOJIB30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHel e
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, ene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:



n3yueHre oOpas3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTBI, TIPOBEJICHHE
KaueCTBEHHBIX PEAKIUi Ha XJIOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB MX MPOTECKAHMS, OTIBITHI,
oTpaxaromme (PU3MYECKUE M XUMHUYECKHE CBOMCTBA TaJOTCHOB U MX COCAMHCHHU (BO3MOKHO
UCIIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMJIEHHE € OOpasliaMu XJIOPUIOB (TaJOTeHUIOB),
O3HaKOMJICHHE ¢ oOpasuamMu cepbl M €€ COCOUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEepHasoB), HaOMIOJEHHE TMpollecca OOyriauBaHMs  caxapa IOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKUX CBOWCTB pa30aBiICHHON CEpHOI
KHCJIOTHI, TIPOBEICHUE KAUYECTBEHHOHN peakiuu Ha cyinb(haT-moH U HaONIO/CHHE NpHU3HaKa e
MPOTEKaHMsI, O3HAKOMJICHHE C (PM3UYECKUMHU CBOMCTBaAMH a30Ta, (ocdopa m uxX coenTuHEHUH
(BO3MOXKHO HCIIOJIb30BAaHHUE BUCOMATEPHAIIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yIOOpEeHNUH,
[OJIyueHue, CcoOMpaHue, pacrno3HaBaHUE M U3yYEHUE CBOICTB aMMHUaka, I[pPOBEACHUE
KaueCTBEHHBIX pEaKIMid Ha HOH aMMOHUsA U (ocdar-uOH W H3yYeHUE TMPUZHAKOB UX
MIPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
HCI0JIb30BAHNE BMJIEOMATEPUAIIOB), M3y4EHHME MOJIENed KPHUCTAUIMYECKUX PEIIETOK aiamasa,
rpaduta, GQyaaepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojay4yeHue, cOOMpaHue, paclo3HaBaHUE
U U3YyYEHHE CBOMCTB YIJIEKHCJIOTO rasa, MPOBEJEHHE KaueCTBEHHBIX peaklMi Ha KapOoHAT U
CUJIMKAT-UOHBI M W3Yy4YCHHE TMPU3HAKOB WX TPOTEKAHHS, O3HAKOMIIEHHE C TIPOIYKITUEH
CUJIMKATHON TPOMBINIJICHHOCTH, pPEIIeHNEe SKCIIEPUMEHTAIBHBIX 3a71a4 1o Teme «Baxuenmme
HEMETAJUTbl U UX COCTUHEHUS.

MeTaJiibl M UX COEIMHEHUS

OO0mrast xapakTepUCTHUKA XWMHUYECKHX DJEMEHTOB — METAJIOB HAa OCHOBAaHUU WX
noJjiockeHud B [lepuoanueckor cucreMe xumuueckux anementoB . . Menneneesa u ctpoeHus
atomoB. CTpoeHHe MeTauioB. MeTramuMueckas CBA3b M METAIMYECKas KpUCTAJUIMYECKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HanpsHKeHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTauioB. O0mue crnocoOwl MoJiydeHusl MeTalIoB. [loHATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI KX OT KOppo3uu. CIuiaBsl (CTasb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
UX MMPUMEHEHHE B OBITY U MPOMBIIIIJIECHHOCTH.

[[lerounble MeTaUIBL: MOJ0KEHUE B [leproauyeckoil cuctemMe XUMUYECKUX eMeHTOB /1.
W. MengeneeBa, CTpOEHUE UX aTOMOB, HaxoxJeHHe B mpuponae. dusmyeckue M XUMHYECKUE
CBOICTBa (Ha mpuMmepe HaTpus U Kamusi). OKCUAbl U THAPOKCUABI HAaTpud U Kanus. [IpumeHenue
LIEJI0OYHBIX METAJUIOB U UX COEIMHEHUIA.

[[lenouyHo3emenbHbIE METaUIbl MarHui W Kanbluil: mnoJioxkeHue B [lepuoanueckoi
cucrteMe xummyeckux aemeHToB [I. M. MenneneeBa, CTpoeHHEe HX aTOMOB, HaXOXICHUE B
npupoje. Gusnyeckne U1 XMMUYECKUE CBOMCTBA MAarHus M Kajablusa. BakHelnme coequHeHus
KanpIus (OKCHUJI, TUIPOKCU, coyin). JKECTKOCT BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AmoMunuii: nosoxenue B Ilepuoanueckoil cucreMe XUMHUYECKUX 3iemMeHToB [l
W. MenneneeBa, CTpOEHHME aToMa, HaXxOXJAeHHE B mpupoje. DPuznueckue U XUMHUYECKUE
CBOMCTBa amoMUHUsA. AM(POTEpHBIEC CBOICTBA OKCHA U THAPOKCUAA aTIOMUHUSL.

Kenezo: mnonoxenne B Ilepmoanueckoil cucreme XUMUYECKUX 3iemMeHToB [l
W. MenneneeBa, CTpO€HHE aToMa, HaxXOXJAeHHE B mpupoje. DPuznueckue U XUMHUYECKUE
cBoiicTBa xene3a. Oxcuabl, TuIpokcu bl u conu xenesa (II) u xxenesa (II1), ux cocras, cBoiicTBa
Y MOJTy4YECHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMd METAJIOB U CIJIAaBOB, MX (U3UYECKUMHU CBOICTBAMH,
M3Y4YEeHHUE PEe3yNbTaTOB KOPPO3UH METANIOB (BO3MOXKHO HCIIOJNB30BaHHE BHUACOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUAA KaIbIMI U HATPUS C BOJIOHW (BO3MOYKHO UCTIOJIb30BAaHUE
BHJICOMATEPUAIIOB), HCCIIEIOBAaHUE CBOMCTB KECTKOW BOJBI, MpoOIlecca TOPEHHs Kele3a B
KHCTopoe  (BO3MOXHO  HCIOJB30BaHHE  BUACOMATEPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEAKIIMi Ha MOHBI: MarHus, KaJbIHs, alFOMUHUS, NMHKA, *kene3a (1) u xeneza
(IIT), memu (1), HaOmroeHre W OMHMCAHKUE MPOIIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMU HATpHS,
Kamusi U Kaiblus (BO3MOXHO HCIOJIh30BaHUE BUACOMATEPUATIOB), UCCIEIOBaHNE aM(pOTEPHBIX



CBOMCTB THJIPOKCHJIA ATIOMUHUS U THJIPOKCHUA [IUHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BaxxHeWlIne METaJlIbl U UX COCTUHEHUS.

XuMus M OKpy:Kaomas cpeaa

BemectBa u maTepualibl B TOBCETHEBHOM KM3HU 4elloBeKa. be3omacHoe MCMOIb30BaHKE
BEIIECTB M XUMHUYECKUX peakinuii B ObITy. [lepBas moMoOINb NMPU XUMUYECKUX OXKOTrax H
OTpPABJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKpYKarolen cpenbl (mpeaenbHas AOMyCTUMasi KOHIICHTpaIHs
Bemiects, najiee — [1JIK). Poias xumun B perieHnn 3K0JI0THYECKUX MpoOieMm.

Xumuueckuii Ikcnepumenm:

M3y4eHHE 00pa3loB MaTepUaIoB (CTEKIIO, CIIAaBbI METAJUIOB, MIOJTMMEPHBIC MATEPHAIBI).

Meoscnpeomemmnoie ceasu

Peanuzarusi MeXNpeIMETHBIX CBSI3€W MPU M3YyYEHUU XUMHUHU B 9 Kilacce OCYIeCTBIAETCS
Yepe3 UCIOJIb30BaHUWE KakK OOIMX EeCTECTBEHHO-HAYYHBIX TMOHATHUM, TaK U TOHSITHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO6mue ecTeCTBEHHO-HAYYHBIC TIOHSITHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUsI, aHATU3,
CUHTE3, Kiaccu(ukaus, TMEPUOTUIHOCTb, HAOIIOEHUE, OSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHUE, MO/IENb, SIBJICHUE, TAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTEPUAITHI.

®dusnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIWJA, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJIEKTPUYECKUH 3apsll, MPOBOJHUKH, IOJYIPOBOIHUKH,
TUDJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHME BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTh, KPHUCTANIMYECKAs pPEMIETKa, CIUIaBbl, (U3WYECKHUE BEIIMYUHBI,
€AMHUIBI U3MEPEHUSI, KOCMUYECKOE TTPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢gorocunres, apixaHue, Ouocdepa, 3KOocHCTEMa, MHHEpAJIbHbIE YI0OpEeHUS,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, MINTATEIbHbIE BEIIECTBA.

l'eorpadusa: armocdepa, rtuapocdepa, MHHEpadbl, TOPHBIE TOPOIBI, IOJIC3HBIC
HCKOMAaeMbl€, TOIINBO, BOJHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOT'PAMMBLI 110 XUMUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUASA

JJMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHS IPOrPaMMbI OCHOBHOTO OOIIEro 0Opa3oBaHMS
JOCTUTAlOTCS B X0/ OOYYEHHUS XUMUHU B €IUHCTBE y4eOHOM M BOCIIUTATEIBHOM JEATEILHOCTH B
COOTBETCTBHH C  TPAJAUIMOHHBIMH  POCCHHCKHMH  COLMOKYJIbTYPHBIMH H  JyXOBHO-
HPaBCTBEHHBIMHU [IEHHOCTSMH, IPUHATHIMH B OOINECTBE MPaBHJIAMH W HOPMAaMH IMTOBEACHHUS U
CIOCOOCTBYIOT MPOIeccaM CaMOTIO3HAHMUS, CAMOPA3BUTHSI U COLMATU3AIMN 00yYarOIHXCS.

JIMYHOCTHBIEC pE3yIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3WTHUBHBIX LIEHHOCTHBIX OPUEHTALMI M PAaCHIMPEHHE OIbITA JEATCIHHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YAaCTHU:

1) maTpHOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACIIC/INI0, TIOHWMAaHMs 3HAYCHHS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIEeCTBa,
CMOCOOHOCTH BIIQJIETh JIOCTOBEPHOW HH(OpMAIUel O MEepeoBbIX JTOCTUKCHUSX U OTKPBITHSIX
MHUPOBOM M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MUpa U 00IIECTBA,

2) TPaKIAHCKOT0 BOCIIUTAHUSI:

MPEJCTAaBICHUS O COIMAIBHBIX HOPMax M IpaBUJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE, KOMMYHHUKATHBHOW KOMIIETCHTHOCTH B OOINEGCTBEHHO IOJIE3HOH, y4eOHO-
HCCIIEI0BATENILCKOM, TBOPYECKOM U JPYTUX BHAX JEATSILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOU
COBMECTHOM JIESITETLHOCTH TIPU BBINIOJHEHUN YYEOHBIX, MO3HABATEIbHBIX 3aJa4, BBITIOJTHCHUU



XUMUYECKUX HKCIIEPUMEHTOB, CO3/IaHIH yYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOIIM B IIpoliecce ATOM Y4eOHOU JIesITeNbHOCTH, TOTOBHOCTH OLEHMBATh CBOE
IIOBEJICHUE U TOCTYIKM CBOUX TOBapHILEH C IMO3ULUU HPABCTBEHHBIX M IIPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIIEICTBUM OCTYIIKOB;

3) HeHHOCTH HAYYHOT O MO3HAHUS:

MUPOBO33PEHUYECKUE  IPEACTABICHUS O  BELIECTBE U  XUMHUYECKOW  peakluu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAyKU M COCTABJISAIOLIUE OCHOBY IS
[IOHUMAaHMUsI  CYIIHOCTH HAy4HOW KapTHMHbl MHpa, IMPEJACTaBI€HUs] 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX UEIOBEKa C MPUPOJHON Cpenol, O poiu
XMMMHU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[I03HABaTEJIbHbIE MOTHBbBI, HAalpaBJIEHHbIE Ha IOJYYEHHE HOBBIX 3HAaHUI IO XUMUH,
HEoOXouMBble 51 OOBACHEHHUs HaONIOaeMbIX TMPOLECCOB U SBJICHUN, IO3HABATEIbHOM,
MH(OPMALIMOHHON U YNTATENIbCKON KYJIbTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSTEIbHON paboThI
C y4eOHBIMU TEKCTaMM, CIIPABOYHOM JMTEpPaTypOl, JOCTYNHBIMU TEXHMUYECKUMHU CpPEACTBAMM
MH(OPMALMOHHBIX TEXHOJIOTUM;

WHTEpeC K OOYyYEHHIO U TO3HAHUIO, JTFOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW W HCCIIEIOBATEILCKON JEATEIHHOCTH, K OCOZHAHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHEHIIEM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHWE IEHHOCTHU IKU3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3JI0pPOBBIO,
YCTAaHOBKM Ha 3J0pOBBIII 00pa3 >KM3HH, OCO3HaHHE IOCIEACTBUII U HENpHUSATHE BPEIHBIX
MpHUBBbIUEK (YHOTpeOJSeHUsI aJKOroJis, HAPKOTHKOB, KYypEHHs), HEOOXOAUMOCTH COOJIOJCHUS
npaBuyl 0€30MacHOCTH MPH OOpallleHUH € XUMHYECKMMHU BEIIeCTBaMU B OBITY U peabHOI
KU3HU;

5) Tpy10BOro BOCIIUTAHUSI:

MHTEpEC K MPaKTUYECKOMY M3yYEHHIO Mpodeccuil U TpyAa pa3InyHOro poJa, yBaKeHHE K
TpyAy U pe3yibTaTaMm TpPYAOBOH JESITENbHOCTH, B TOM 4YHCIE€ Ha OCHOBE NPUMEHEHUS
MpPEeIMETHBIX 3HAHMM TI0 XUMHUH, OCO3HAaHHBIM BBIOOP MHIUBUAYAIbHOW TPAEKTOPUU
MPOJIOJDKEHHUST 00pa30BaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHUHU,
OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHemHoi MmpodeccnoHanbHON AeATeIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUM, TOTOBHOCTH aJJalTUPOBATHCS B MPOGECCHOHATIBHON CPE/IE;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHHUSI:

9KOJIOTHYECKHU 1ieJiecoo0pa3Hoe OTHOLICHHE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emile,
OCHOBE €€ CyIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0POBOr0 U 0€30macHOro odpasa *KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M ICUXUYECKOMY 3J0POBBIO,
OCO3HaHHE IIEHHOCTH COOIO/ICHUs MPaBUil OE30MaCHOTO MOBEACHUS IPU paboTe C BEIIeCTBAMHU,
a TaKKe B CUTYaIUAX, YTPOKAIOIINUX 30POBBIO U KU3HHU JTIO/ICH;

CIIOCOOHOCTH TMPHUMEHSTh 3HAHWA, MOJy4aeMble MPU HM3YYCHHHM XUMHH, JJISI PEHICHUS
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEeH MPUPOIHON CPEeOi, sl TOBBIIICHUS YPOBHS SKOJIOTHUYECKON
KYJIBTYpPbI, OCO3HAHHUS TJI00ATBHOTO XapakTepa SKOJIOTMUECKUX MPOOJeM U MyTel MX pelieHus
MOCPEJICTBOM METO/IOB XMMHH, SKOJIOTHUECKOTO MBIIIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
[I03HABATEIbHON, KOMMYHUKAaTUBHON M COLIMAJIBHOM MTPaKTUKE.

METAIIPEIMETHBIE PE3YJIbTATHI

B cocraBe MCTAIIPECAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC I (bOpMI/IpOBaHI/I}I
MHUPOBO33pCHUA 06H_ICH8.Y'~IHBIC IOHATHA (3aKOH, TCOpUs, NMPUHIUII, TUIIOTC3a, (I)aKT, CUCTeMa,
mponecc, SKCICPpUMECHT U I[perC.), KOTOPBIC UCIIOJIB3YHOTCA B €CTCCTBCHHO-HAYYHBIX yLIC6HBIX
npeaAMETax 1 MOo3BOJIAIOT HA OCHOBC 3HAHMUI U3 ITUX npeaAMCTOB (I)OpMI/IpOBaTB MMPpEACTABJICHUC O
LIEJIOCTHOM HaquOﬁ KapTUHC MHpa, U YHUBCPCAJILHBIC y‘Ie6HLIe JIeNCcTBUS (HOBHaBaTCJ'IBHBIC,



KOMMYHUKATHBHBIE, PEryJIsSTHBHBIC), KOTOpbIE OOeCrednBarOT (POPMHPOBAHHNE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHON AeSTEIbHOCTH.

Ilo3HaBaTeIbHBIE YHHBePCATbHbIE YUeOHbIE 1€l CTBUS

Ba3oBble jornyeckue neicTBusi:

YMEHHSI HCIOJIb30BaTh TPUEMBI JIOTHYECKOTO MBIILUICHUS IPU OCBOCHHM 3HAHUI:
pacKpbIBaTh CMBICT XHMHYECKHX TIOHSATHH (BBICIATH WX XapaKTEpPHBIC TPU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C JAPYTUMHU MOHSITHSIMH), UCTIOIH30BATh MOHSATHUS JJISI OOBSICHCHHUS
OTNIENbHBIX (DAKTOB W SBJICHWUW, BBIOMPATH OCHOBAHUS WM KPUTEPUU IS Kiaccupukammm
XUMHYECKUX BEIIESCTB M XUMHUYCCKUX PEAKIINH, YCTAHABIUBATH MPUIHMHHO-CJICICTBEHHBIC CBS3H
MEX Ty 00BEKTaMHU M3YYEHUs, CTPOUTH JIOTHUECKUE PacCykIeHUs (MHIYKTUBHEIC, JICTyKTUBHBIC,
10 aHAJIOTHH ), JICJIATh BBIBOJIBI U 3aKITFOUCHHUS;

YMEHHE TPUMEHSATh B TMPOIECCe TO3HAHMS TMOHATHS (MPEAMETHBIE M METaIlpeJIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICTH, WCIIOJIb3yeMble B XHMHH, MPEoOpPa3oBBIBATH MIHPOKO
MIPUMEHSIEMbIE B XHMHH MOJICIbHBIC TPEJCTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI DJIEMEHTA),
XUMHYECKass ¢GopMylia M ypaBHEHHE XHMHUYSCKOHW peakIuu — TMpU pEIICHHH YydeOHO-
MMO3HABATEIBHBIX  3aJa4, C Y46TOM OTHUX MOJCIBHBIX TMPEJICTABICHUNA BBISBIATH U
XapaKTEePU30BaTh CYMICCTBCHHBIC MPU3HAKH H3y4aeMBbIX OOBEKTOB — XUMHYECKHX BEIICCTB H
XUMHYECKUX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYUHHO-CIICACTBCHHBIC CBS3H U
MIPOTUBOPEYHS B U3y4aeMBIX MPOIECCAX U SIBICHUSX.

Ba3oBble nccienoBarejibcKie 1edCTBHUS:

YMEHHE HCIT0JIb30BaTh IOCTaBJICHHBIC BOIPOCHI B KadyeCTBE WHCTPYMEHTA ITO3HAHHUS, a
TaKKe B KadyecTBE OCHOBBI JUIsi ()OPMHUPOBAHWS THIOTE3BI IO TIPOBEPKE MPABHIBLHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

MpHOOpPETEHUE OMBITa M0 IUIAHUPOBAHUIO, OPTaHW3AIMU W TPOBEACHUIO YICHUYCCKHX
AKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pe3yibTar, (GOopMYyITHpPOBaTh OOOOIICHHUS W BBIBOJBI IO peE3yJabTaTaM MHpPOBEAEHHOTO OIBITA,
WCCIIEIOBAaHUS, COCTABIISITh OTYET O MPOJACTaHHOM padoTe.

Pabora ¢ undopmanmeii:

yYMEHHUE BBIOWPATh, aHAIM3UPOBATh U HHTEPIPETHUPOBATh HHDOPMAIIHIO PA3ITUYHBIX BUIOB
1 GOPM IMPECTABIICHUS, TOJTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTepaTypa
XUMUYECKOTO COJICp)KaHUs, CIPAaBOYHbIC TMOcoOWs, pecypchl HWHTepHEeTa), KpUTHYECKU
OIICHUBATh MMPOTHBOPECUYUBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHUE MPUMEHSThH PAa3JINYHbIC METOJIbI M 3alIPOCHI IIPH IMOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJIsl BHITIOJHEHHS y4eOHBIX M ITO3HABATEIIBHBIX 3371324
OTPENEIEHHOTO THUIA, MPHOOPETEHUE OIbITa B O0JACTH MCIOJIb30BaHUS HH()OPMAIOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPO aKTUBHOT'O MCIIOJB30BAHHS PA3TUUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAIBHYI (OpPMY MpPEICTaBICHUS
nHGOpMAIIMKA W WILIIOCTPUPOBATH pEIIaeMbIC 33/I1a4d HECIOKHBIMU CXEMaMH, JIHarpaMMaMH,
npyrumu popmamu rpaduku U UX KOMOMHAIUSIMH;

YMEHHME HCIONB30BaTh M aHAIM3UPOBATh B Tpolecce y4eOHOM M HCCleA0BaTEIbCKOM
NEeSITeNbHOCTH HHPOPMAIIUIO O BIUSHUU IPOMBIIUICHHOCTH, CEJICKOTO X0341CTBA U TPAHCIIOPTa
Ha COCTOSTHHE OKPYXKArOIIel MPUPOTHON CPEeIbl.

KomMyHuKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe JelicTBHA:

yMEHHUS 3a/aBaThb BOMPOCHl (B XojA€ Juajgora W (MJIM) JAUCKYCCHH) IO CYIIECTBY
oOcyxnaemMoil TeMmbl, (HOpPMYIMpPOBATh CBOM TPEAJIOKEHHS OTHOCHUTENIBHO BBITIOJTHEHUS
IIPEVI0KEHHON 3a/1a4H;

YMEHHUSI IPECTABIIATD ITOJYYEHHBIE PE3Y/bTAThl IO3HABATEIBHOM AEATEIBHOCTH B YCTHBIX
U THUCBbMEHHBIX TEKCTax; JejaTh IPE3CHTALUI0 PE3YJIbTAaTOB BBIIOJHEHUS XUMHUYECKOTO



JKCIIEpUMEHTa (JIa0OpaTOPHOTO OMBITA, JIAOOPATOPHON pPAOOTHI MO WCCIEAOBAHUIO CBOWCTB
BEIIECTB, YUEOHOTO MPOCKTA);

YMEHHUSI Y4eOHOIO COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOMW MO3HABATCIBHOW W
UCCJICIOBATEIILCKON JIEITEIILHOCTH TPH PEUICHUM BO3HUKAIOIIUX IMPOOJIEeM Ha OCHOBE yuéra
OOIIMX WHTEPECOB M COTJIACOBaHHs MO3HMIUN (0OCYXKIeHHs, OOMCH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAUHAIMS COBMECTHBIX JICHCTBHM, OMPE/IC/ICHHE KPUTEPHEB 110 OIICHKE KayeCcTBa
BBITIOJTHEHHOM pabOTHI U Ipyrue).

PeryasitTuBHbIe YHMBepcaJIbHbIe YUeOHbIe NelicTBUSA:

YMEHHE CAMOCTOSITEJIBHO ONPEACIATh LEIU ACATEIbHOCTH, INIAHUPOBATh, OCYILECTBIIATD,
KOHTPOJMPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIEATENbHOCTh, BBIOMpATH
HaubOonee d¢¢eKTuBHbIE CHNOCOOBI  pemieHus y4eOHbIX M [O3HABATENbHBIX  3a7ad,
CaMOCTOSITEJIBHO COCTABJIATh WM KOPPEKTUPOBATh MPEVIOKEHHBIA QJITOPUTM JECUCTBUH NPH
BBINIOJIHEHUM 3aJaHUil ¢ Y4€TOM TMOJY4YE€HHsS HOBBIX 3HAaHMH 00 H3ydaeMbIX OOBEKTax —
BEILIECTBAX M PEaKIMIX, OLEHNBATh COOTBETCTBHUE MOJYUYEHHOIO PE3ysbTaTa 3asBJICHHOW LIEIH,
YMEHHUE UCIIOJIb30BATh U aHAJU3UPOBATh KOHTEKCTHI, IIPEIaracMble B YCIIOBUU 3aJaHU.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpenMeTHBIX pe3yNbTaTOB TI0 OCBOCHHIO OO0S3aTEIBHOTO  COJEPIKAHHMS,
YCTaHOBJICHHOTO JaHHOW (enmepasibHONW paboyell TPOrpamMMoOi, BBIJCISIOT: OCBOCHHBIC
OOyJaroIMMHUCS HaydHbIC 3HAHHWS, YMEHHUS M CHOCOOBI JCUCTBHUH, crnenupuyIecKue s
npeaMeTHoil obnactu «XUMHsDY, BHUABI JESATENBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEpPIpETAINH, TPEoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YU4E€OHBIX U HOBBIX CUTYalLIUsX.

K xonmy oOyuenuss B 8 kiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJLKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUYAIOIIUXCSI YMEHUH:
PacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX MOHATUN: aTOM, MOJIEKYyJa, XUMUYECKUI AJIEMEHT,
MIPOCTOE BELIECTBO, CJIOKHOE BEUIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJHAs), BAJICHTHOCTH,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJISpHAsi Macca, KOJMYECTBO BEIECTBA, MOJb, MOJIpHas
Macca, maccoBas J0Js XMMHUYECKOTO 3JEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM, OKCHI,
KHCIIOTa, OCHOBAaHME, COJIb, AJIEKTPOOTPHUIIATEIHHOCTh, CTEMEHb OKHUCICHHS, XUMHUYECKas
peakiusi, Ki1accuUKanMs peakiuil: peaklUud COCIUHEHUS, PEaKIUU pa3NOKEHUs, peakluu
3aMeIleHus], peakuu 0OMEeHa, 9K30- U YHAOTEPMUYECKHE PEaKIMH, TEIIOBOM APPEeKT peakiuu,
SJIpO aTOMa, SJIEKTPOHHBIN CIOM aToMa, aTOMHas OpOHUTallb, paAlyC aToMa, XUMUYecKas CBS3b,
MOJISIpHAsl M HEMOJSpHAsi KOBaJCHTHAsl CBA3b, MOHHASI CBS3b, WOH, KAaTHOH, aHHOH, PacTBOp,
MaccoBasi J10JIsI BelleCTBa (MPOLIEHTHAs KOHIICHTPAIIKsI) B PaCTBOPE;
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U IPUMEHSITh 3TU TOHSITUSI IPU
OTIMCAHUU BEIIECTB U WX MPEBPAIlEHU;
WCIOJIb30BaTh XUMHMUYECKYI0 CHMBOJIMKY JUIsl COCTaBJ€HHS (OpPMYT BEIIECTB U ypaBHEHUI
XUMHUYECKUX PEaKIIHii;
OTIpEJIeNATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEHECHb OKHUCICHHS
AJIEMEHTOB B OWHApHBIX COCTUHEHHSX, MPUHAATICKHOCTh BEIIECTB K OMPENEIEHHOMY KIIaccy
coenuHeHUH N0 (GopMynam, BUJI XUMUYECKOH CBSI3M (KOBAJICHTHAS M MOHHAS) B HEOPTAaHHUECKUX
COCIMHEHUSIX;
packpbiBath cmbich [lepuoanueckoro 3akona /. . MenaeneeBa: 1eMOHCTpUPOBATh IOHUMaHUE
MEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMUMHYECKHMX DJIIEMEHTOB OT HX TIIOJIOKEHHUS B



[leproauueckoii cucTemMe, 3aKOHOB COXPAHEHHUSI MacChl BELECTB, [IOCTOSIHCTBA COCTaBa, ATOMHO -
MOJIEKYJISIPHOTO y4EHMs, 3aKOHa ABOrazipo;

OTHCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ileprommdeckoil CHCTEMbl XHUMHUYECKUX
AIIEMEHTOB: Pa3JInyaTh MOHATHUS «TJIaBHAs moArpynna (A-rpymmna)» u «mobounas noarpynna (b-
rpyImmna)», Majble 1 0OJbIINE ePHOIbI, COOTHOCUTH 0003HAUYEHUS, KOTOPbIE UMEIOTCS B TaOIUIIe
«Ilepuoanueckass cucrema xumuyeckux dmemeHToB /[l WM. MenaeneeBa» ¢ 4YHCIOBBIMHU
XapaKTepUCTUKaMHU CTPOEHMSI aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB M 3apsi A1pa, odliee
YHCJIO 3JIEKTPOHOB M PACHpPEIeNIEHUE X MO IEKTPOHHBIM CII0SIM);

KJIaccu(UIMPOBaTh XUMHUECKUE JIEMEHTBI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE PEAKIIUU
(0 4KCITy M COCTaBY y4acTBYIOLIUX B PEAKLUU BELIECTB, 10 TEMJIOBOMY 3 (DEKTY);
XapaKTepU30BaTh (ONMUCHIBATH) OOIIME XMMHYECKHUE CBOICTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPK/Iasi  ONMHCAaHWE TMpUMEpPaMU  MOJICKYISPHBIX  YPaBHEHMH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIN;

MIPOrHO3UPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOIO COCTaBa,
BO3MO>KHOCTH TTPOTEKAHUSI XUMUYECKUX MPEBPAICHUHN B PA3TUYHBIX YCIOBHUSAX;

BBIYMCIISATE OTHOCUTENIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO JOJIIO
XMMHMUYECKOTO 3JIEMEHTa MO (opMyle COEAMHEHMs, MAcCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI 10 YPAaBHEHUIO XUMHYECKOW PEaKIIHH;

MIPUMEHSATh OCHOBHBIE OTIEPAIIUH MBICTUTEIHPHOU ACSITSIIPHOCTH — aHAIN3 U CHHTE3, CPAaBHECHHE,
000011eHNE, CUCTEMATHU3AINIO, KIAaCCU(UKAIINIO, BBISIBJICHUE MPUYNHHO-CIICICTBEHHBIX CBS3eH
— JUIS U3y4YEHHUS CBOWCTB BEMIECTB W XWMHYECKUX PEAKINA, €CTeCTBEHHO-HAYYHBIE METO]IbI
Mo3HaHUsi — HaONIOIEHHWEe, W3MEpPEHUe, MOJEIUPOBAHUE, OJKCHEPUMEHT (pealibHblil U
MBICJIEHHBIN );

ClIeIOBaTh MpaBUjIaM MOJIb30BAaHUS XUMUYECKOW MOCYAON U 1a00paTOpHBIM 000PYAOBAHHUEM, a
TaKKe MpaBujiaM oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMU 10 BBIOJHEHUIO
71a00paTOPHBIX XUMHUYECKHX OMBITOB MO TOJYYEHHUIO M COOMpPAaHUIO ra3000pa3HbIX BEIIECTB
(BomOpo/a W KHCJIOpOJA), MPUTOTOBJIICHUIO PACTBOPOB C OMPENEIEHHONW MacCOBOM JoJiel
pPacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH W MPOBOJAUTH XUMHUYECKHE SKCIIEPUMEHTHI IO
pacrmo3HaBaHUIO pACTBOPOB IIENOYEH W KHUCIOT C T[OMOIIBI0 HHAWKATOPOB (JaKMyc,
(dhenondTaneH, METHIOPAHX U JIPYTHE).

K xonmy oOydenus B 9 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE TOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUYAIOUINXCS YMEHHI:
PacKpbIBaTh CMbBICI OCHOBHBIX XHUMHUYECKUX MOHATUN: XMMHUYECKHUI 2JIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, AaHHWOH, TIPOCTO€  BEIIECTBO,  CIIO)KHOE  BEIIECTBO,  BaJICHTHOCTH,
ANIEKTPOOTPHUIIATENILHOCTh, CTEMEHb OKUCICHHS, XMMUYECKas peakKlus, XUMHYecKas CBS3b,
TerI0BOM 3 dEKT peakiiu, MOJb, MOJSIPHBIM 00BEM, PACTBOP, IMEKTPOJIUTHI, HEAIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAST JUCCOLIMAIMS, PEaKIUUd HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTHMbIE pEaKlUu, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKkiuu, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCICHHE M BOCCTAHOBIEHHUE, AJIOTPOIIUS,
aM(pOTepHOCTh, XUMUYECKas CBS3b (KOBaJlEHTHAs, MOHHAS, METAJUTMYECKasi), KPUCTAIITUIECKast
peméTka, KOppo3usi METauIOB, CIUIABbI, CKOPOCTb XUMHMUYECKOM peakiuu, MpeleiabHO
nomyctumas konuentpanus [1/IK Bemectna;
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U IPUMEHSITh 3TU TOHSTUS IPU
OTIMCAaHUU BEIIECTB U UX MPEBPAIllCHU;
MCIOJIb30BAaTh XUMHMUYECKYI0 CHMBOJMKY JUIsl COCTaBJCHHsS (OPMYNT BEIIECTB W ypaBHEHUU
XUMHYECKUX PEaKIIN;
ONpeNeNsATh BaJCHTHOCTb W CTENEHb OKHMCIECHUS XHUMHUYECKHUX SJIEMEHTOB B COEIUHEHHUSX
pPa3IMYHOTO COCTaBa, MPHUHAIJIEKHOCTh BEUIECTB K OINPEACIEHHOMY KJIAcCy COEIMHEHUM MO
dbopmMynam, BUJ XUMUYECKOUN CBsI3H (KOBAJICHTHAs, HOHHASI, METAIIIMYECKasi) B HEOPTaHUUECKUX



COCIIMHEHUSX, 3apsiil MOHA MO0 XUMHUYECKOW (opmyrie, Xapakrep cpeibl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COCAMHEHUM, TUI KPUCTAINIMYECKON PEIIETKM KOHKPETHOTIO BEUIECTBA;
packpsiBaTh cMbica [lepuonnueckoro 3akona JI. WM. MenneneeBa u JI€MOHCTPUPOBATh €ro
MOHMMaHHE: OINHMCBHIBATH M XapaKTepu3oBaTh TabamuHyio ¢opmy Ilepmonnmveckoil cucTemsl
XUMHYECKUX AJIEMEHTOB: pa3linvarh MOHATUS «TJaBHAs moArpynmna (A-Tpymma)» U «moOodHast
noarpynmna (b-rpynma)», manbie u OonbIIME TEPUOJBI, COOTHOCHTH 000O3HAUEHHs, KOTOPHIE
UMEIOTCS B NEPUOJAMYECKON Tabiulle, C YUCIOBBIMM XAapAKTEPUCTHMKAMHU CTPOEHHS aTOMOB
XMUMMUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l sApa, oOLIee YUCIIO 3JIEKTPOHOB U paclpe/iesieHue ux
I10 3JIEKTPOHHBIM CJIOSIM), 0OBACHATH 001I[ME 3aKOHOMEPHOCTU B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COEIMHEHHUI B Ipelenax MajblX MEpUOJ0B U IJIaBHBIX HNOJArPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPraHUYECKHE BEIEeCTBA, XUMUUECKUE PEaKuu
(Mo uYMcay M COCTaBy Y4YacTBYIOUIMX B pEaKLUUU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Io
M3MEHEHUIO CTENEHEeH OKUCIEHUS! XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMIME MU Crenu(puueckrne XUMHUUYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPK/IAs OMMCAaHUE TPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJISATh YPaBHEHUS AJIEKTPOJIUTUYECKON TMCCOLMAIIMU KUCIOT, IeJIouei 1 cojiei, MOJHbIE U
COKpaIEHHbIE YPAaBHEHHUS peaklUid MOHHOTO OOMEeHa, ypaBHEHUS peakiui, MOATBEP KIAI0LINX
CYIIECTBOBaHHE F€HETHUECKOM CBSA3U MEX/Ty BELIECTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBATh CYIIHOCTh OKUCIIUTEIBHO-BOCCTAHOBUTENILHBIX PEAKIIU MOCPECTBOM COCTABIICHUS
AJIEKTPOHHOTO ajlaHca 3TUX peaklnil;

MIPOrHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH MPOTEKAHUS
XMMHYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JIOJIO
XMUMHUYECKOTO 3JIEMEHTa Mo (QopMysie COEIUHEHUS, MacCOBYIO JOJIO BEUIECTBA B PAacTBOPE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKIuu;

coOro1aTh TIpaBUja TMOJIb30BAHUS XUMHUUYECKOW MOCYAONW M JTaOOpaTOpPHBIM O0OpYyIOBaHHEM, a
TaKKe MpaBuiia 0OpaIleHUs C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU MO BBITOIHEHHUIO
71a00paTOPHBIX XUMHYECKHX OMBITOB MO MOJYYEHHUIO M COOMpPAaHUIO ra3000pa3HbIX BEIIECTB
(aMMUaKa ¥ yrieKHCIIOTro rasa);

MPOBOJUTHh PEAaKIUH, MOATBEP)KIAIOUIUE KAueCTBEHHBIM COCTaB pPAa3MYHBIX BEILIECTB:
pacrno3HaBaTh OMNBITHBIM MYTEM XJIOPHI-, OpOMHI-, MOAMI-, KapOoHat-, ¢ocdar-, cumukar-,
cyibdar-, TUIPOKCUI-HUOHBI, KATHOHBl aMMOHHMSI M  HMOHBl HW3YYEHHBIX METaJIOB,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIECTB;

MIPUMEHSITh OCHOBHBIE OTIEPALIMU MBICIUTEIbHON AEATEIbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHUE,
0000111eHNe, CUCTEMAaTU3aIMIO, BBISIBICHUE MPUYUHHO-CICJICTBEHHBIX CBSI3€H — M MU3y4CHUS
CBOMCTB BEHIECTB W XUMHUYECKHX pEaKlUi, €CTeCTBEHHO-HAyYHbIE METOJbI IO3HAHUS —
HaOII0IeHNE, U3MEPEHUE, MOJICIIUPOBAHNE, SIKCIIEPUMEHT (pealbHbIA U MBICICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumeHnoBanue pa3aeioB U TeM IpOrpaMMbl KonunuecTBo yacos DnekTpoHHbIe (ITU(POBHIL)
n/n Bcero Koutponeabie  IIpaktudeckue 00pa30BaTeIbHBIC PECYPCHI
paboThl paboThl
Pazgean 1. IlepBoHayaibHble XUMHYECKHE TOHATHUS
1.1 Xwumus — BakHast 00JaCTh €CTECTBO3HAHUS U MIPAKTHYECKON 5 2 bubnuorexa [JOK
JEATSILHOCTH YeIOBeKa https://m.edsoo.ru/7f41837c
1.2 BemecTBa 1 XUMUYECKUE PEAKITIH 24 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
Wroro mo pazueny 29
Paspen 2. Baxneiiuue npeacTaBuTe M HEOPraHMYECKUX BELECTB
2.1 Bo3sayx. Kucnopon. [Tonsitue 06 okcumax 6 bubmoreka [IOK
https://m.edsoo.ru/7f41837c
2.2 Bopnopon.lloHsTHE 0 KHCIOTaX M COJISX 12 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
2.3 Bopa. PactBopsl. [lonsiTHe 06 OCHOBaHHSX 8 1 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
2.4 OcHOBHBIC KJIacChl HEOPTAHUYECKUX COCTUHECHHI 13 1 1 bu6mmoreka [IOK

https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 39

Pasznen 3. Ilepuoguyeckuii 3axkoH u [lepuoguveckas cucrema xumuueckux 3jgemMeHToB JI. M. MenneneeBa. CTpoeHue aToMOB. XUMHYECKAs CBA3b.
OKuCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIuu

3.1 Tlepuomnueckuii 3akoH u Ileproanyeckas cucrema 10 bu6mmoreka [JOK
xuMmuueckux 3aemMeHToB [1. . Mennaeneesa. CtpoeHue atoma https://m.edsoo.ru/7f41837c
3.2 Xwumunueckas cBsi3b. OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIC 15 1 bubnuoreka [JOK
peakiun https://m.edsoo.ru/7f41837c
Hroro no paszneny 25 bubnuoreka [IOK

https://m.edsoo.ru/7f41837c
PeszepBHOe Bpems 3 bubnunoreka [JOK


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

Ne HanmenoBanue pasnesnoB U TEM IPOrpamMMBbl
/o

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
9 KVIACC

Ne HanmenoBanue pasaesnoB U TeEM IpOrpamMMBbl
n/m

Paspnen 1. BemecTBo 1 XuMHYeCKHe peaKIUuH

1.1 TloBropenue u yriayOneHue 3HaHUM OCHOBHBIX pa3/ieiioB
Kypca 8 kiacca

1.2 OcHoBHBIEC 32aKOHOMEPHOCTH XUMHYECKUX PEaAKIIUi

1.3 DnexrporuTHUECKAs TUCCOIHANNS. XUMUYECKUE PEaKIUH B
pacTBOpax

Hroro no pazneny
Pa3nen 2. HeMeTaJJILI M X COeAMHEHHUS

2.1 OOGmas xapakTepucTHKa XUMHIECKUX 371eMeHTOB VIIA-
rpynmsl. ['anoreHs

2.2 OO0mias xapakTepuCTUKa XUMHUECKHX 71eMeHTOB VIA-
rpynmbl. Cepa u €€ coeJMHEeHUS

2.3 OO0mras xapakTepuCTUKa XUMHUECKHUX IeMEHTOB V A-
rpymnmsl. A30t, pochop ¥ UX COCTUHECHUS

2.4 OOmas xapaKTepuCTHKa XUMHUYECKUX dT1eMeHTOB [VA-
rpynmnsl. YTiaepoa U KPEMHHM U UX COeTMHEHUS

Hroro no pazneny
Pa3gen 3. Merajliibl 1 UX COCTUHEHU S
3.1 OOwue cBOUCTBA METAIIIOB

Bcero KoHTpoibHBIE

68

Bcero KontponbHble

25

KonnuectBo yacos

paboTsl

IIpakTrueckue
paboThl

KonnuectBo yacos

paboThl

IIpakTrnueckue
paboTsl

DnekTpoHHbIe (ITU(POBHIL)
oOpasoBaresbHbIE PECYPChI

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

OnexrpoHHbie (TU(PPOBHIE)
00pa3oBaTeNbHbBIE PECYPCHI

bu6moteka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK


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

Ne HanmenoBanue pasnesios U TEM IPOrpaMMBbl KousmnuectBo yacos OnexTpoHHsie (TU(POBHIE)

n/m Bcero  KonrpoibHbie IMpakTuveckue 00pa3oBaTEILHBIC PECYPCE
paboThI paboThI

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

3.2 BaxHeiine MeTalIbl U UX COCIUHCHUS 16 1 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Hroro mo paznmeny 20

Pasnen 4. Xumus u okpy»kaiomias cpeaa

4.1 BemecTBa U MaTepHalbl B AKU3HU YEJIOBEKA 3 bubnuoreka [JOK

https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
PesepBHOE BpeMs 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

IMOYPOYHOE IIVIAHUPOBAHMUE

8 KJIACC

No Tema ypoka KommuectBo yacos Hara DIIeKTpOHHBIE ITU(POBBIC
m/n Bcero Kontpomsnele IIpaktnueckme H3YUCHHA 00pasoBaTe/IbHBIC PECYPCHI
paboThl paboThI

1 [Ipenmet xumuu. Poss XxuMuM B )KU3HM YesioBeKa. Tena u 1 bu6mmoreka [JOK
BeIleCTBA https://m.edsoo.ru/ff0d210c

2 [Touarue o MeTogax HO3HAHUSA B XUMUH 1 bu6mmoreka [JOK

https://m.edsoo.ru/ff0d227e

3  IIpaktuueckas pabota Ne 1 «IIpaBuna paboTsl B 1 bubnunoreka [JOK
nabopaTopuy U IPUEMBI 0OpaICHHS ¢ 1a00PATOPHBIM https://m.edsoo.ru/ff0d23dc
000pyJI0BaHUEMY

4 Uucteie BemectBa 1 cMecu. CriocoObl pazieneHus cMeceir 1 bu6mmoreka [JOK

https://m.edsoo.ru/ff0d26ca
5  Ilpakrtuueckas pabota Ne 2 «Pa3nenenue cmeceii (Ha 1 bubnuoreka [IOK

IIpUMEpe OUUCTKH IMOBAPEHHOH COJIN)» https://m.edsoo.ru/ff0d28c8


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

10-
11

12

13-
14

15-
16

17

18

19-
21

22-
23

24-
27

28

Tema ypoxka

ATOMBI U MOJIEKYJIbI

XUMUYECKHUE 3TIEMEHTBI. 3HAKU (CUMBOJIbI) XUMHUYECKUX
JJIEMEHTOB

[IpocThle u cnokHBIE BENIECTBA
ATOMHO-MOJIEKYJIIPHOE YUEHHUE

3aKOH MOCTOSTHCTBA COCTAaBa BEIIECTB. XUMHUYECKAS
dbopmyrna. BageHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB

OTtHocuTenbHas aroMHas Macca. OTHOCHTEIIbHAS
MOJICKYJIsIpHasd Macca

MaccoBast 10JIs1 XUMHAYECKOTO JIEMEHTA B COEIUHEHUN
KonnuecTtBo BemectBa. Moss. MouisipHast Mmacca

dusznueckre U XUMHUYECKUE SIBICHU. XUMHAYECKast
peakims

HpI/I3HaKI/I 1 YCJIIOBHS NPOTEKAHUSA XUMHUYCCKUX peaKHI/Iﬁ

3aKoH COXpPaHCHHUA MACChbl BCIICCTB. XUMHYECKHE
YpaBHCHUA

Breruucnenus KOJIN4YCCTBA, MaCChl BE€ICCTBA I10
YpaBHCHUAM XUMHUYCCKUX peaKuHﬁ

Knaccudukanus XuMuueckux peakiui (CoeaquHeHMs,
pa3noKeHus, 3aMelIeHns, o0OMeHa)

M. B. JIoMOHOCOB — y4€HBIN-DHIUKIIONIEUCT.

Bcero KoHTpoibHbIE

1

KonnuectBo yacos

paboTsl

[IpakTrueckue
paboThI

JlaTa
A3Y4YEHUS

DneKTpoHHbIE HU(POBBIE
oOpasoBaresbHbIE PECYPChI

bubmmoreka [{OK
https://m.edsoo.ru/ff0d2a6c¢

bubmmoreka [{OK
https://m.edsoo.ru/ff0d2be8

bubmmoreka [{OK
https://m.edsoo.ru/ff0d2a6c¢

bubmmoreka [{OK
https://m.edsoo.ru/ff0d2d50

bu6moreka [IOK
https://m.edsoo.ru/ff0d2eae

bu6moreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d37fa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3al6

bubnuoreka [JOK
https://m.edsoo.ru/ff0d3b88

bubnuoreka [JOK
https://m.edsoo.ru/ff0d5708

bubnuoreka [JOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [JOK


https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

n/n

29

30

31

32

33

34

35

36

37

38-

40

41

42

43-

Tema ypoxka

O0001IeHME U CUCTEMATU3ALUS 3HAHUN

KonTponsnas pabora Nel no teme «Bemiecta u
XUMHYECKUE PEAKIITI

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciopong —
3JIEMEHT U IpocToe BemiecTBo. O30H

dusnueckue 1 XMMUUECKHE CBOMCTBA KHCIIOPOa
(peaxmuu okucnenus, ropenue). [lonstue 06 okcumax

CriocoOpl nostydeHus: KUCI0po/ia B 1abopatopuu u
MPOMBIIIIEHHOCTH. [IpuMeHeHne Kucmopoaa

TennoBoii 3 (PeKT XUMHIECKON peaKIiu, TOHITHE O
TEPMOXHUMHUYECKOM YPaBHEHHH, 9K30- M SHIOTEPMHUECKHIX
peaKImsIx

TommBo (HedTh, yroias U MeTaH). 3arps3HeHne BO3/IyXa,
CrocoObI €ro MPeI0TBPAIICHHS

[Tpaktruueckas padota Ne 3 mo reme «Ilomydaenne u
coOupaHue KHCI0pOo/ia, U3yYeHHE er0 CBONCTBY

Bonopon — snemeHT u mpocToe BemecTBo. Haxoxaenue
B MPUPOJIC

dusnyeckrue 1 XMMUYECKHE CBOMCTBA BOJIOPOIA.
[IpumeHnenne Bogopoaa

ITouaTne 0 KUCIOTaX U COJIIX

CriocoOsl motyueHust BOAOPOa B 1abopaTopuu
[IpakTueckas paborta Ne 4 o teme «llonmydenue u

coOupaHue BOI0POIa, U3yYEHUE €r0 CBOMCTBY
MonspHblil 00bEM ra3oB. 3akoH ABOTaIpo

KonnuectBo yacos

Bcero KoHTpoibHbIE
paboTsl

[IpakTrueckue
paboThI

JlaTa
A3Y4YEHUS

DneKTpoHHbIE HU(POBBIE
oOpasoBaresbHbIE PECYPChI

https://m.edsoo.ru/ff0d40c4

bubmmoreka [{OK
https://m.edsoo.ru/ff0d4290

bubmmoreka [{OK
https://m.edsoo.ru/ff0d448e

bubmmoreka [{OK
https://m.edsoo.ru/ff0d4614

bubmmoreka [{OK
https://m.edsoo.ru/ff0d497a

bu6moreka [IOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [JOK
https://m.edsoo.ru/ffod4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ffod4dd0

bubnuoreka [JOK
https://m.edsoo.ru/ff0d50d2

bubnuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubnuoreka [JOK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [JOK


https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

n/n

45

46-
47

48-

49

50

51

52-

53

54

55

56

57

58

59

60

61

Tema ypoxka

Boruncnenus o0b€Ma, KOJIMUECTBa BEIIECTBA r'a3a 110 €ro
M3BECTHOMY KOJIMYECTBY BEILIECTBA WIH 00BEMY

Brruucnenust 00bEMOB ra3oB 10 YpaBHEHUIO PEaKIMU Ha
OCHOBE 3aKOHA 0OBEMHBIX OTHOIIIEHUI Ta30B

duznueckre 1 XUMUYECKUE CBOWCTBA BObBI
CocraB ocHoBanuil. [lonsiTre 006 HHAMKATOpaAX

Bopa xak pactBoputens. HacblllieHHbIE U HEHACHIIIIEHHBIE
pacTBOpbl. MaccoBas 10J BEIIECTBAa B pacTBOPE

[IpakTueckas paborta Ne 5 no teme «IIpuroroBnenue
pacTBOPOB C ONMPEECTEHHON MAaCCOBOM IO
PacTBOPEHHOTO BEIIECTBA»

KonTtponbras padota Ne2 o reme «Kucmoposa. Bogopo.
Boma»

Oxcuppl: cocTaB, Kiaccu(uKalys, HOMEHKIIaTypa
[Tonyuenue u XuMu4Yeckre CBOMCTBA KUCIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB

OcHoBaHHUsI: COCTaB, KJIaccu(UKalKs, HOMEHKIATypa
[Tonyuenue u XuMu4YecKre CBOMCTBA OCHOBAHUI

Kucnotsr: CoCTasB, KJ'IaCCI/I(bI/IKaHI/IH, HOMCHKIJIaTypa

HOJ'IyLIeHI/IC 1 XUMHUYECKHE CBOMCTBA KUCIOT

KonnuectBo yacos

Bcero KoHTpoibHbIE
paboTsl

[IpakTrueckue
paboThI

JlaTa
A3Y4YEHUS

DneKTpoHHbIE HU(POBBIE
oOpasoBaresbHbIE PECYPChI

https://m.edsoo.ru/ff0d542e

bubmmoreka [{OK
https://m.edsoo.ru/ff0d55a0

bubmmoreka [{OK
https://m.edsoo.ru/ff0d5708

bubmmoreka [{OK
https://m.edsoo.ru/ff0d587a

bubmmoreka [{OK
https://m.edsoo.ru/ff0d59e2

bu6moreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6moreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bubnuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bubnuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bubnuoreka [JOK
https://m.edsoo.ru/ff0dfee2

bu6mmoreka [JOK


https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

n/n

62

63

64-
66
67
68
69
70
71
72-

73

74-
75

76

77

Tema ypoxka

Conu (cpenHue): HOMEHKIATypa, CIOCOObI MOJyYeHUS,
XUMHUYECKHE CBOWCTBA

[Ipaktudeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4 IO TEME «OCHOBHBIE KJIACCHI
HCOPraHNM4CCKUuX COCHHHGHHﬁ))

FGHGTI/ILIGCKZUI CBA3b MC)K}Iy KJ1acCaMu HGOpFaHI/ILIeCKI/IX
COEIMHEHUU

OO000IIIEHNE U CUCTEMATHA3AIINS 3HAHUT

KonTpomsnas pabora Ne3 no teme "OCHOBHBIE KJ1acChl
HEOPraHWYECKUX COCTUHEHUN"

HepBHe IOIIBITKHN KJ'IaCCI/I(I)I/IKaHI/II/I XUMHUYCCKUX
anemenToB. [lonsarue o Ipynmnax CXOAHBIX 3JICMCHTOB

[Tepuonnueckuii 3akoH u [lepuoanueckas cucrema
xuMmudeckux saeMmeHToB 1. Y. Menaeneena

[Tepuoapl, Tpymmbl, TOATPYIIIHI
Crpoenne atomoB. CocTaB aTOMHBIX sifiep. M30Tomnbl

CtpoeHue AIIEKTPOHHBIX 000JI0YEeK aTOMOB JICMEHTOB
[Tepuoaunueckoit cucremsl J[. . Menpaeneena

XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA IO €TI0
noJjioxxeHuto B [lepuoauueckoit cucreme /1. U.
Menneneesa

3nauenue [lepronnueckoro 3akoHa ajsl pa3BUTHS HAYKU U
npaktuku. /1. 1. MenzaeneeB — y4€Hbli, Ie1aror u

KonnuectBo yacos

Bcero KoHTpoibHbIE
paboTsl

[IpakTrueckue
paboThI

JlaTa
A3Y4YEHUS

DneKTpoHHbIE HU(POBBIE
oOpasoBaresbHbIE PECYPChI

https://m.edsoo.ru/ff0dfee2
bubnuorexa [JOK
https://m.edsoo.ru/00ad9474

bubmmoreka [{OK
https://m.edsoo.ru/00ad9b7c

bubmmoreka [{OK
https://m.edsoo.ru/00ad9a50
bu6moreka [IOK
https://m.edsoo.ru/00ad9ch2

bu6moreka [IOK
https://m.edsoo.ru/00ad9ela

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [JOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [JOK
https://m.edsoo.ru/00ada342

bubnuoreka [JOK
https://m.edsoo.ru/00ada6bc

bubnuoreka [JOK
https://m.edsoo.ru/00ada824

bu6mmoreka [JOK
https://m.edsoo.ru/00ada96e


https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

n/n

78

79-
80

81-
82

83-
84

85-
88

89-
90

91-
92

93

94-
95
96-
97
98-
102

Tema ypoxka

rpakx 1aHuH

DNEeKTPOOTPUIIATEILHOCTh AaTOMOB XUMUYECKUX
AJIEMEHTOB

HNonnas xumuyeckas CBs3b

KoBanentHas nonsipHasi XuMu4eckasi CBS3b
KoBanenTHas HenossspHasi XUMUYECKasi CBSI3b
CreneHb OKUCIEHUS
OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIINH
OxucauTenu ¥ BOCCTAaHOBUTENHU

KontponbHas padota Ned4 o reme «CtpoeHue aroma.
XUMUYECKas CBA3b»

PesepBubIit ypok. O6001IEHNE U CHCTeMaTH3aIKs 3HAHUN

PesepBubIit ypok. O6001IEHNE U CHCTeMaTH3aIKs 3HAHUN

PesepBHblit ypok. O6001IeHNE U CHCTeMAaTU3alMsI 3SHAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero KoHTpoibHbIE

102

KonnuectBo yacos

paboTsl

[IpakTrueckue
paboThI

JlaTa
A3Y4YEHUS

DneKTpoHHbIE HU(POBBIE
oOpasoBaresbHbIE PECYPChI

bubmmoreka [{OK
https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
https://m.edsoo.ru/00adac34
bubmmoreka [{OK
https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
https://m.edsoo.ru/00adaab9
bu6moreka [IOK
https://m.edsoo.ru/00adae28
bu6moreka [IOK
https://m.edsoo.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo.ru/00adb486

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch?2

bubnuoreka [JOK
https://m.edsoo.ru/ff0d61c6


https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne Tema ypoxka KousmnmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/11 Bceero Konrtpomnbueie [Ipaktnueckue H3YICHUA 00pa3oBaTEIBLHBIC PECYPCE
paboThl paboThl
1 Ilepuoauueckuii 3axoH. [lepuoauueckas cuctema 1 bubnuorexa [JOK
xuMudeckux 3aementoB JI. . Menaencea https://m.edsoo.ru/00adb59e
2  3aKOHOMEPHOCTH B M3MEHEHUU CBONCTB XUMHUYECKHX 1 bubnuorexa [JOK
AJIEMEHTOB MIEPBBIX TPEX MEPUOJIOB https://m.edsoo.ru/00adb6b6
3  Kiaccudwukaius 1 HOMEHKJIATypa HEOPTaHUYCCKUX BEIICCTB 1 bubnuorexa [JOK
https://m.edsoo.ru/00adb7e2
4 Bujapl XMMHUYECKOU CBSI3U U TUIIBI KPUCTAININYECKUX peéTok 1 bubnuorexa [JOK
https://m.edsoo.ru/00adbac6
5  Kowntponenas padora Nel mo teme «IloBTopenue u 1 1
yriayOieHne 3HaHU OCHOBHBIX pa3zesioB Kypca 8 Kiacca»
6 Kiaccudukarus XHMHYECKUX pEaKuid 0 pa3TuIHbIM 1 bubmuorexa [JOK
MpHU3HAKaM https://m.edsoo.ru/00adbcb0
7  TloHsTHE O CKOPOCTH XUMHUUYECKOU peakuuu. [ToHsTHE O 1 bubmuorexa [JOK
TOMOTEHHBIX U T€TEPOTCHHBIX PEaKIUIX https://m.edsoo.ru/00adbe9a
8 IlonsTHe 0 XUMHUYECKOM paBHOBeCHU. DAKTOPHI, BIUSIOIINEC 1 bubmuorexa [JOK
Ha CKOPOCTh XMMHUYCCKOW PEaKIIUU H MOJOKCHHE https://m.edsoo.ru/00adc28c
XMUMHYECKOTO PAaBHOBECHUS
9  OxucIuTEeNpHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU 1 bubnuoreka [IOK
https://m.edsoo.ru/00adcade
10 Teopwus snnekTpoauTHdecKoi aucconnanny. CUIbHBIC U 1 bu6mmoreka [JOK
Cl1a0bIe AIIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HownHble ypaBHEHHS peakuuid 1 bu6mmoreka [JOK
https://m.edsoo.ru/00add448
12 Xwumudeckue CBOKMCTBA KMCIIOT M OCHOBAHUM B CBETE 1 bubnuoreka [JOK
MPEICTaBICHUI 00 PIEKTPOTUTUYECKON TUCCOLIUAIITT https://m.edsoo.ru/00add5d8

13 Xwumuyeckue cBOWCTBA cosieil B CBETE MpeICTaBIeHUI 00 1 bubnuoreka [IOK


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

n/n

14

15

16

17

18

19

20

21

22

23

24

25

26

Tema ypoka

ANEKTPOJUTUYECKON JUCCOLHAIITT
[TonsiTue o ruaponu3e coJien

O0001IeHME U CUCTEMATU3 AU 3HAHUN

[Tpaktuueckast padota Ne 1. «Pemienne skciepuMeHTATbHBIX
3a1a4»

KontponbHas padoTta Ne2 o teme «dNEKTpOTUTHIECKAs
JUCCOITHAITNS. XUMHUUYECKHE PEAKIINU B PACTBOPAX»

OO6mrast XxapaKTepUCTHKA TaJJOTeHOB. XMMHUYECKHE CBOMCTBA
Ha [IpuMepe Xjopa

Xnoposojopoa. CossiHast KUCIOTa, XHMUYECKUE CBOWCTBA,
MOJIyueHUe, IPUMEHEHHE

[Tpaktrueckas padota Ne 2 o teme «Ilomyderue coystHOM
KHUCIIOTBI, U3y4eHHE €€ CBONCTBY

Boruncnenus o ypaBHEHUSIM XUMHUYECKUX pEaKUid, eciu
OJIMH U3 PEareHTOB JJaH B U30bITKE

OO6mrast XxapakTepucTUKa 3J1eMeHTOB VIA-rpynibl

AnnotponHsie MoupuKanuu cepbl. HaxoxaeHue cepol U eé
COEIMHEHUH B MpUpojie. XUMUYECKUE CBOMCTBA CEPBI

CepoBoaopo, CTpoCHHE, (PU3NIECKUE U XUMUYCCKUE
CBOMCTBA

OKCI/II[LI CCPHLI. CepHa;I KHCJIOTA, (1)I/ISI/I‘leCKI/Ie U XUMHYCCKHEC
CBOﬁCTBa, IMPUMCHCHUC

XUMUYECKHE peaKknunm, JCKaAIne B OCHOBC IIPOMBIIIIJICHHOTO
crocoba MOJIYUYCHUS CepHOﬁ KHCJIOTBI. XMMHYECKOE

KonnuectBo yacos

Bcero KoHTpoibHbIE
paboTsl

JlaTa

Ipakthyeckue H3YHCHUA
paboThI

DneKTpoHHbIE HU(POBBIC

oOpazoBaresbHbIE PECYPChI

https://m.edsoo.ru/00add8b2

bubmmoreka [{OK
https://m.edsoo.ru/00add9d4
bubmmoreka [{OK
https://m.edsoo.ru/00addd12
bubmmoreka [IOK
https://m.edsoo.ru/00addbfa
bubmmoreka [IOK
https://m.edsoo.ru/00addecO
bu6moreka [IOK
https://m.edsoo.ru/00addfe2
bu6moreka [IOK
https://m.edsoo.ru/00ade104
bu6mmoreka [IOK
https://m.edsoo.ru/00ade348
bu6mmoreka [IOK
https://m.edsoo.ru/00ade488
bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a
bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a
bubnuoreka [JOK
https://m.edsoo.ru/00ade802
bubnuoreka [JOK
https://m.edsoo.ru/00adea28

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a


https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

n/n

27

28

29

30

31

32

33

34

35

36

37

38

Tema ypoka

3arpsi3HEHUE OKPYXKAIOLIEH CPeibl COCAMHEHUSAMU CEPhI
Beruncnenue MaccoBOM 1011 BBIXO/1A IIPOJAYKTA PEAKLIUH

OO011as XapakTepUCTUKa AEMEHTOB VA-Tpynibl. A30T,
pacnpocTpaHeHue B IpUpoe, GU3NYECKHe U XUMUUECKHE
CBOMCTBA

AmMuak, ero (pu3nyYecKue U XMuMHUYECKHe CBONCTBA,
MOJIyY€HUE U IPUMEHEHHE

[IpaxTnueckas pabota Ne 3 no teme «llomydenne ammuaka,
W3y4YEHUE €r0 CBOWCTB)

A30THAas KUCI0Ta, €€ Pru3nuecKue 1 XMuMUYEeCKHe CBOMCTBA

Hcnonp30BaHne HUTPATOB U COJIE aMMOHUS B KaU€CTBE
MHHEPAJTBHBIX YI00peHU. XMMUYECKOE 3arpsi3HEHNE
OKpY’Karolllel cpesibl COeAMHEHUSIMHU a30Ta

®docdop. Oxcua pocdopa (V) u pochopHas kuciora,
¢buznuecKkue 1 XMuMUYECKUE CBOMCTBA, OJTyYeHHE
Hcnonb3oBanue pocdaToB B kKaueCTBE MUHEPATbHBIX
ynoOpeHuit. 3arps3HeHre MpUPOIHON cpenbl hochaTamu
Yrnepon, pacnpocTpaHeHue B mpupoje, pusndeckue u
XMUMHYECKUE CBOMCTBA

OKCI/II[LI yriepoaa, ux (1)I/I3I/I‘leCKI/IC 1 XMMHUYECKHE CBOMCTBA.
ODKOJIOTHYECKHE HpO6JICMBI, CBA3aHHBIC C OKCUAOM yIJiepoJa
(V)

YrospHasa KUCIIOTa U €€ COJIN

[Ipaktuyeckas padora Ne 4 mo teme "Ilomydenue

KonnuectBo yacos

Bcero KoHTpoibHbIE
paboTsl

JlaTa

Ipakthyeckue H3YHCHUA
paboThI

DneKTpoHHbIE HU(POBBIC

oOpazoBaresbHbIE PECYPChI

bubmmoreka [{OK
https://m.edsoo.ru/00adec8a

bubmmoreka [{OK
https://m.edsoo.ru/00adeea6

bubmmoreka [{OK
https://m.edsoo.ru/00adf004

bu6moreka [IOK
https://m.edsoo.ru/00adf180

bu6moreka [IOK
https://m.edsoo.ru/00adf306

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd9c

bubmuoreka [JOK
https://m.edsoo.ru/00adfebe

bubnuoreka [JOK
https://m.edsoo.ru/00ae006¢

bu6mmoreka [JOK


https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

Ne Tema ypoxka KousmnuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
n/m Bcero Kontpospnbie [Ipakthueckue H3YICHHA 00pa3oBaTEILHBIC PECYPCE
paboThl paboThI
yriekucioro raza. KauectBennas peakius Ha kapOoHaT-uoH" https://m.edsoo.ru/00ae027e
39 IlepBoHauanbHBIC TOHATHS 00 OPraHMUYECKUX BEIIECTBAX KaK bubnuorexa [JOK
0 COCIMHECHHUSX yriIepoia https://m.edsoo.ru/00ae054e
40 KpeMHHIi 1 €T0 COCTUHCHHUS bubnuorexa [JOK
https://m.edsoo.ru/00ae080a
41 Tlpaktuueckas pabota Ne 5. Pemienue skcriepuMeHTaIbHBIX 1 bubnuorexa [JOK
3aja4 1mo Teme «BakHeine HeMeTauTbl U UX COCANHCHUS https://m.edsoo.ru/00ae0bf2
42 KontponsHas padota Ne3 o teme «BakHel e HeMeTaIbl 1 bubnuorexa [JOK
U UX COCAMHEHUS» https://m.edsoo.ru/00ae0e18
43 OOmas XxapaKTepUCTHKA XUMHYECKUX JICMECHTOB — bubmuorexa [JOK
MeTa/UIoB. MeTauinyeckast CBI3b U METa/UTHYeCKast https://m.edsoo.ru/00ae103e
KpHUCTaluTnieckas pemérka. Ou3nyeckre CBOMCTBa METaIOB
44 XuMHUYECKHE CBOMCTBA METAIOB. DJIEKTPOXUMHYCCKHUH PSIJT bubmuorexa [JOK
HAMPSHKCHUH META/LIOB https://m.edsoo.ru/00ae1156
45 OO6mume crmocoOs! moxydeHuss MeTauioB. CIiaBbl. bubmuorexa [JOK
Bhrunciienus mo ypaBHEHUSAM XUMHUECKUX PEAKIIUi, eCITH https://m.edsoo.ru/00ae1156
OJIMH U3 PEareHTOB COJAEPKUT MIPUMECH
46 TloHsTHE O KOPPO3UU METAIOB bubmuoreka [JOK
https://m.edsoo.ru/00ae1278
47 IllenodvHble METaJUIBI bu6mmoreka [JOK
https://m.edsoo.ru/00ae14b2
48 Oxcuabpl ¥ THAPOKCUIBI HATPHUS U KAJTHS bu6mmoreka [JOK
https://m.edsoo.ru/00ae14b2
49 IllenovHo3eMelbHbIE METAJUIBI — KAJIBIIUNA U MarHHMA bubmuoreka [JOK
https://m.edsoo.ru/00ae15e8
50 Baxneline cCoeTMHCHUS KalbIIHs bu6mmoreka [JOK

https://m.edsoo.ru/00ae15e8


https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

n/n

51
52

53

54

55

56

57

58
59

60

61

62

63

64

65

Tema ypoka

O06o00menne u cucTemMaTu3aus 3HaHUK
JXKécTkocTb BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

[TpakTuaeckas padora Ne 6 mo Teme "XKECTKOCTH BOBI U
MeTO/1bl €€ ycTpaHeHus"

AmroMuan

AMdoTepHbIe CBOMICTBA OKCHA U THIPOKCUIA

Kemeszo

Oxcunpl, Tuapokcuast u conn xenesa (I1) u xenesza (111)

O00011IeHne U cucTeMaTU3alus 3HAHUH

[TpakTruueckast padota Ne 7. PermeHue sxcriepuMeHTaIbHBIX
3aja4 1o Teme «BaxkHe1ne MeTauibl M UX COSTUHEHUSD)

Brranciaenus mo YpaBHCHUAM XUMHYCCKUX peaKHHﬁ, €CJIn
OJIMH U3 pCarcHTOB JJaH B HU30BITKE UJIN COACPKUT MMIPHUMECH.
Brrunciaenus MaccoBoi J0JIKM BbIXOJa IMPOAYKTa p€aKIn1

O0001IeHre U cucTeMaTU3alus 3HAHUN
Kontponbhas padoTta Ne4 o teme «BaxkHelne MeTauibl 1

X COCIUHCHUA»
BemectBa u MaTcpHralibl B HOBCGHHGBHOﬁ KHU3HH 4YCJIOBCKaA

XUMHYECKOE 3arpsI3HEHUE OKPYKAIOUIEH cpebl

Ponp xumMuu B PCUHICHUHN SKOJIOTHYICCKUX HpO6J’I6M

Bcero KoHTpoibHbIE

1

KonnuectBo yacos

paboTsl

JlaTa

Ipakthyeckue H3YHCHUA
paboThI

DneKTpoHHbIE HU(POBBIC

oOpazoBaresbHbIE PECYPChI

bubmmoreka [{OK
https://m.edsoo.ru/00ae1886

bubmmoreka [{OK
https://m.edsoo.ru/00aelae8

bubmmoreka [IOK
https://m.edsoo.ru/00aelc64

bubmmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6moreka [IOK
https://m.edsoo.ru/00ae1d86

bu6moreka [IOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1750

bubnuoreka [JOK
https://m.edsoo.ru/00ae3f50

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [JOK


https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

Ne Tema ypoxka KousmnuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC

n/m Bcero Kontpospnbie [Ipakthueckue H3YICHHA 00pa3oBaTEILHBIC PECYPCE
paboThl paboThI
https://m.edsoo.ru/00ae4270
66 PesepsHusblil ypok. O000ImEeHNE U CHCTEMAaTH3alNs 3HAHUHA 1 bubmmoreka [IOK
https://m.edsoo.ru/00ae0d0a
67 PesepsHsblil ypok. O000ImEeHNE U CHCTEMAaTH3aNNs 3HAHUHA 1 bubnuorexa [JOK
https://m.edsoo.ru/00adb33c
68 PesepsHslil ypok. O000ImIEeHNE U CHCTEMATH3AINs 3HAHUHA 1 bubmorexa [IOK

https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 7

YYEBHO-METOANYECKOE OBECITEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB WU.T"., Cnaakos C.A., AkunonepHoe o6miectBo «M3narensctBo «IIpocBemenne»

» Xumus, 9 knacc/ I'abpuensna O.C., Octpoymos WU.I"., Cnaakos C.A., AkunonepHoe o6miectBo «M3narensctBo «lIpocBemenne»

METOJJUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

YMK Ta6puensu O.C.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

POII

OIrBHY «HCTUTYT cTpaTernm passutus obpasoBaHna»


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




