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1.IHIOACHUTEJIBHAA 3AIIMCKA

Pabouass mporpamma ydeOHOro kKypca XuUMHHM 8-9 Kiacca cocTaBieHa Ha
OCHOBE MpOrpaMMbl IO XMUMHUU 11 8—9 KJIaccoB: aBTOPCKOM MIPOrpamMmoi
OCHOBHOro 0011ero odpaszoBanus no xumuu s 8-9 kiaccos (O.C.I"abpuensiH,
N.I".OctpoymoB, C.A.CnankoB «IIpocBemenue», 2019 r. Meroamyeckumu
PEKOMEHIAIUSMH TI0 CO3JIaHMIO U (PYHKITMOHUPOBAHHUIO B 00111e00pa3oBaTeIbHbIX
OpraHu3aIusiX, PacCloJOKEHHBIX B CEIbCKOM MECTHOCTH W MaJbIX Tropojax,
LIEHTPOB oOpa3zoBaHUs €CTECTBEHHOHAYYHOMN 151 TEXHOJIOTHYECKON
HanpaBieHHocted  («Touka  pocray)  (YTBEpXKIEHBI  pacloOpsHKEHHEM
MunucrepcrBa npocsemienus: Poccuiickoii @enepanuum ot 12 suBaps 2021 r. Ne
P-6). B cooTBeTCTBUM C 3TUMH JOKYMEHTAaMU OOy4JaroImuecs JAODKHBI OBIAICTh
npuéMamMu, CBSI3aHHBIMU C OIpENEJICHUEM TOHATUN: OrpaHUYMBaATh UX,
ONMUCHIBaTh, XapaKTE€PU30BaTh M CpaBHHBATh. Tak Kak XUMHSI — Hayka
AKCIIEpUMEHTAJIbHAS, oOyyaromuecs JTOJKHBI OBJIAJIETh TaKUMHU
MO3HABATEIbHBIMUA YYE€OHBIMHU JICUCTBUSIMH, KaK SKCIEPUMEHT, HaOJIOJEHUE,
U3MEpEeHue, ONMMcaHne, MOICIMPOBAHKE, TUIIOTE3a, BRIBOA. B mpoliecce n3ydeHus
Kypca y 00yJaronmxcs mpooJnKatoT (OpMUPOBATHCS YMEHUSI CTAaBUTh BOIIPOCHI,
OOBACHATh,  KJacCU(UIIMPOBATh,  CpPaBHUBATh,  OMNPEACISITH  HCTOYHHUKHU
uHopmaly, Moay4yaTh W aHAIU3UPOBATh €€, TOTOBUTH HHGOPMAIMOHHBIHI
MPOJYKT, TMPE3eHTOBAaTh €ro U BecTu Juckyccuto. CregoBaTesbHO,
JeSTeTbHOCTHBIN TOAXOJ] B HU3YYCHHUM XUMHUU CHOCOOCTBYIOT JIOCTHIKEHHIO
JMYHOCTHBIX, TPEIMETHBIX U METAMPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.
[IporpamMma 1Mo XMMHHU Ha YPOBHE OCHOBHOI'O OOIIETO 0Opa3oBaHUs COCTaBJICHA
Ha OCHOBE TpeOOBaHHWI K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTEILHOM
IporpaMMbl OCHOBHOT'O 00111er0 00pazoBanusi, npeacrapieHHbx B PI'OC O0O0, a
TaK)Ke Ha OCHOBe (pemepasibHOM paboueil mporpaMMbl BOCIHUTAHUS U C YIETOM
KOHIICTIIIUYA TIPEToaBaHusl y4eOHOro mpeaMera «XuMus» B 00pa30BaTEIbHBIX
opranuzanusax Poccuiickon denepannmu.

PaGouas mporpamma peaimsyercs Ha ocHoBe YMK co3manHOrO 107
pykoBojictBoM ["abpuensna O.C.

1. T'abpuensn O. C. Xumus. 8§ kjacc: y4eOHUK sl 0OIIe00pa3oBaTEIbHBIX
opranuzamuit / O. C. TI'abpuensu, WU. I'. Ocrpoymos, C. A. CnangkoB. — M.:
ITpocsemienue, 2021.

2. Tabpuenssn O. C. Xumus. 9 knacc: yuyeOHUK 1Jis1 0OIeoO0pa3oBaTesIbHBIX
opranmzaruit / O. C. T'abpuensn, U. I'. Octpoymos, C. A. CrnaakoB. — M.:
[Ipocsemenue, 2021.

VYyeOHuKu COOTBETCTBYIOT DenepaibHOMY FOCYIapCTBEHHOMY
o0Opa3oBaTelbHOMY CTaHAApPTy. PekoMeHmoBaHbl MUHHUCTEPCTBOM IMPOCBEIICHHUS



Poccuiickoit ®enepanuu. [Iporpamma paspaboTaHa B COOTBETCTBUM C YUEOHBIM
IUIAHOM JIJIE yYPOBHSL OCHOBHOTO OOIIEro 0Opa3oBaHUs C HCIOJIb30BAaHUEM
COBPEMEHHOI'0 000PY/I0BaHUS IIEHTPAa €CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOM
HampaBieHHocTH «Touka pocra». Ha ©0a3ze wnentpa «Touka pocTtay
o0ecreunBaeTcsl peanu3anus o0pa3oBaTeNIbHbIX MPOrPAMM €CTECTBEHHOHAYYHOU
U TEXHOJIOTMYECKON HAMpaBIEHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBUHU C
TpeOOBaHUSIMU  3aKOHOJAATENbCTBA B cdepe oOpazoBaHuss U C  Y4ETOM
pexkoMeHaanui deaepalibHOro orneparopa yueOHOro npeaMera « XUMUsh».

[Iporpamma 1Mo xumMuM Ha€T TPEJCTaBICHHE O IEJsIX, OOIIel cTpareruu
oOydeHMs, BOCHHUTAHUS U pa3BUTHUS OOYYAIOIIMXCS CPEICTBAMHU y4e€OHOTO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe IIPEAMETHOE coZlepKaHue,
MIPENYCMaTPUBAET pacHpeAesieHHe €ro o KiaccaM W CTPYKTYpPHUpPOBaHUE IIO
pazmenaM M TE€MaM MpPOrpaMMbl IO XHMHUHU, ONPEIETSET KOJWYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKU CoJIepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATENIBHOCTh ~ M3Y4YEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM  y4e€OHOro TMpoIlecca, BO3PACTHBIX
OCOOEHHOCTEM OOydJarouuxcsi, OMNpPENeNIIeT BO3MOXKHOCTH MpeaMera s
peayiv3anuu TpeOOBaHHWM K pe3ysbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTelbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBaAHUN K
pe3ynbTaraM OOy4eHHs] XMMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEAMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOT0 COJIep KaHMUSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i (POopMUpPOBaHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeAcTaBICHU O MaTepualbHOM E€AMHCTBE MUPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOIPEBPAIICHUSX
SHEPrud U 00 SBOJIOIMUHU BEIIECTB B MPUPOAE, O MYTSIX pPElIeHUs TI00aTbHBIX
npoOJieM YCTOMYMBOrO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBON M KOJIOTUYECKON O€30MacHOCTH, TPOOIIeM 31paBOOXPAHCHHUSI.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEM Ui CaMOpa3BUTHS U
dbopMUpoBaHUs KYIbTYphI IUYHOCTH, €€ 001Iel U PyHKIIMOHATBHON rPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
oOy4Jaromuxcs, HaBbIKOB KX CaMOCTOSTEIbHOM Y4eOHOH  JI€ATEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B MPOHECCUOHAILHON JIEITEIbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAyYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
I[EJIOCTHOT'O B3TJIsi/Ia HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS] OTBETCTBEHHBIM
ATanoM B (OPMUPOBAHUU ECTECTBEHHO-HAYYHON rpaMOTHOCTH O0Yy4YarOIINXCS;



CIOCOOCTBYET (POPMHUPOBAHUIO I[EHHOCTHOI'O OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTHUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
colepXkaHusl ~ y4eOHOro mpeaMeTra, KOTOPbIA  SIBJISETCS  IEaroruuecKu
aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHW XUMHH Ha ONPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TOHSTUM
OPraHU4ECKON XUMUH.

CtpykTypa comepaHHUsl MPOTpaMMbl IO XUMHH C(POPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHSTUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHSATHI O XUMHUYECKOMH
peaknuu. OO0e OSTHU CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl I10 IPUHIUITY
MOCJIEAOBATEBLHOIO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOr0 YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUEHHS O CTPOCHUHU aTOMa U XUMHYECKOMN CBSI3H;

— TpeACTaBICHUNU 00 JJIEKTPOJIUTUUECKON JUCCOIMAlUM BEIIECTB B
pacTBopax.

TeopeTuyeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIILHO OT OJHOIO
YpOBHA K Jpyromy, BBITONHSSA (YHKIIMU OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS W MOJYyYECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (DOPMHPOBAHUIO
MPEJCTABJICHUS O XMMUYECKON COCTABJISIIONICH HAYYHOM KapTUHBI MUpa B JIOTHKE
e€ CHCTEeMHOW MPUPOAbI, LIEHHOCTHOIO OTHOILICHHUS K HAYyYHOMY 3HAHUIO H
METOJIaM MO3HAaHWSI B Hayke. M3ydeHHE XHMHUM MPOUCXOAUT C MPUBICYCHUEM
3HAHUW U3 paHee M3YYCHHBIX YUCOHBIX mpeaMeToB: «OKpYKaIIMHUKd MUpPY,
«buonorus. 5—7 knacce» U «PU3MKaA. 7 KIacey.

[Ipy wu3ydyeHHUH XUMHH MPOUCXOAUT (HOPMUpPOBAHHE 3HAHUK OCHOB
XUMUYECKON HayKM KakK OOJIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHYECKON
NEATEIbHOCTA YE€JI0BEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX O00O0OIIEHNWI MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIICHNH K HAyYHBIM METOJaM TIO3HAHUS MpPU M3YYCHHH BEIECTB W
XUMHUYECKUX PeaklUid, B (OPMHUPOBAHUU U Pa3BUTHH IMO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIIbHOM M Y4eOHO-HCCIEeI0BATEIbCKON
NEsITEIbHOCTH, OCBOGHMM IpaBUJI 0€30MacHOro oOpallleHusi C BEIIeCTBaMU B
IMOBCEIHEBHOMU >KU3HU.

[Ipy M3ydeHHn XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSI BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (¢opMuUpOBaHUE MHTEIJIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO PEIICHHH,
CHOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSIOIIHUMCS YCIIOBUSM KU3HU;

— HalpaBJICHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIIeHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM MAEATEeNbHOCTH, HAYYHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— oOecredeHne yCIOBUM, CIIOCOOCTBYIONINX TPHUOOPETCHUIO 00YUYaIOIIUMHUCS
OTbITa PA3HOOOPA3HOM NEATEIHLHOCTH, MO3HAHUS U CAMOMNO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOLUIMX YHHUBEPCAIbHOE 3HAYCHHE [T
pa3IMYHbIX BUAOB JI€ATEIbHOCTH;

— ((opmupoBanue o0mel (QYHKIMOHAIBHOM M €CTECTBEHHO-HAY4YHOU
rPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBICHATHL U OLEHUBATh SBJICHUS
OKpYXaroUIero MHpa, UCIOJIb3ysd 3HAHUS M ONBIT, MOJYYEHHBIE MPU U3YUYECHHUH
XUMUHU, TPUMEHSATh WX TPU PEIIEHUU MpoOJeM B TMOBCEIHEBHOW >KWU3HU H
TPYLOBOM NEATEIBLHOCTH;

— (QopmupoBanue y O0Oy4aromMxcsi TYMAHUCTHUECKUX OTHOILIEHUH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTMYECKHU
1e1ecO00pa3HOro TMOBEAEHUS B OBITY W TPYIOBOM JACSITENBHOCTH B IENAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOU CPEABI;

— pa3BUTUE MOTUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIL U HAMPAaBICHHOCTH JIalbHEHUIIETro
o0yJeHus.



2. O01as xapakTepuCcTHKA Y4eOHOr 0 mpeaMeTra

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuun. Ponb XUMuM B )KU3HU YEJIOBEKa. XUMHSI B CUCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI W MOJEKYJbl. XUMHYECKHE dJIeMEHTbl. CHUMBOJBI XUMHYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OtHOcuTEnbHAs MOJIEKYJISIpHAs Macca. MaccoBast 101 XUMHYECKOTO JIEMEHTA B
COCIMHEHUMU.

KonuuectBo BemecrBa. Monbs. MomnsipHast macca. B3auMoCBsI3b KOJIUYECTBA,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHUYECKUE ABJICHUS. XUMHUUECKas pEakiusl U €€ MpU3HAKU.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKESHUS, 3aMeIeHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamMu oOpallieHusl ¢ JJabOpaTOPHBIM OOOPYIOBAHHEM, U3YUYCHUE W OINKCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIEHHE W KOHJEHCALMsI BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, NMPOKATUBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOM) SIBJICHUI, HAOII0ICHUE 1
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
Menu (II) mpu HarpeBanuu, B3auMozeicTBHE Keje3a ¢ pactBopoM conu meau (II),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOJCHWE W  ONUCaHUE  PE3YJIbTaTOB  MPOBEJECHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAcChl, CO3JaHUE MOJIENEH MOJEKYJ
(ILIapOCTEP>KHEBBIX).

Baxxneilune npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j1eMEHT U IpocToe
BemecTBO. Haxokmenue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu ropenus). Oxkcunabl. [Ipumenenue xucnopoga. CrocoOsI



MOJIYYCHUSI KUCTIOpOJla B JIabOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil >PdeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- U DHAOTEPMUYECKUE pEaKIUU. TOIUIMBO: Yrojb W METaH. 3arps3HEHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — omeMeHT M mpocroe BemecTBo. Haxoxaenue Bomopona B
npupone, ¢GU3MUECKME U XHUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HaceliieHHble M HEHACHIIEHHBIE pacTBOpbl. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B pupoJie U B KU3HU 4YeloBeKa. KpyroBopoT BOIBI B MPUPOLE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyromue. HomeHknarypa okcuaoB. DHU3MYECKHE U XUMUYECKHE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HoMeHkiarypa ocHoBaHWW. DPU3NUECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukanus kuciaor. Homenknarypa kucinor. @usnueckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psa aktuBHOocTH MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBsI3b MEXY KJIaCCaMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJICICTBUSI BEIIECTB C KHUCIOPOJIOM U YCJIOBUS BO3HHUKHOBEHHUS U
MpeKpalieHusi TopeHus (moxkapa), O3HAKOMJICHHE C oOpa3llaMh OKCHUIOB U
ONKMCAHME HX CBOWCTB, IOJY4YEHUE, COOMpPAHHE, PACIO3HABAHUE U HU3YyYEHHUE
CBOMCTB Bojopojaa (TopeHue), B3auMojiecTBue Bogopoaa ¢ okcugom menu (II)
(BO3MOXXHO HCIOJIb30BAHUE BHUEOMATEpHUAOB), HaOMOIEeHNE 00pa3IlOB BEIIECTB
KOJINYECTBOM | MoOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEW PACTBOPEHHOTO BELIECTBA, B3AMMOJIEMCTBUE BOJBI C METaJUIaMHU
(HaTpueM ©  KaibllueM) (BO3MOXXHO HCHOJb30BaHUE BUEOMATEPUAIIOB),



UCClIeIOBaHUE O00pa3lOB HEOPraHMYECKUX BELIECTB Ppa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJIOT U IIEJIOoYeid,
n3ydyeHue B3auMmopeicTBus okcuaa menu (II) ¢ pacTBopom cepHOMl KHCHOTHI,
KHCIIOT C METaJUIaMHU, pPEAaKLU{ HEUTpalu3aluH, IOJy4YEHHE HEpPacTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3alad Mo Teme «BaxHedlmme Kiaacchl HEOPraHWYeCKHX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
jemeHToB JI. W. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIMU

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
rajlore€Hbl, UHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEPHbIE OKCUIbI
Y TUAPOKCHUIBI.

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepnonnueckon cucremsl xumudeckux dymeMeHToB J[. M. Menneneesa. [lepruozsr
U Tpynnbl. PU3NYECKUH CMBICI IOPSIAKOBOIO HOMEpa, HOMEPOB IIepuUofa MU
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonsl. DiekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuonnueckorn cucremsl [[. WM. MenneneeBa. XapakTepucTuka XHUMHUUYECKOTO
3JIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS pPaJnyca AaTOMOB XUMHMYECKHX DSJIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3nauenue [lepuonnueckoro 3akoHa u I[lepuoanyeckoi CUCTEMBI XUMUYECKHUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
I'PAKIaHNH.

Xumuueckass cBs3b. KoBaneHTHass (HOJsipHAs M HEMOJSIpHAsl) CBS3b.
DIEeKTPOOTPHULATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAsI CBS3b.

Crenenp  okucineHus.  OKHUCIHUTEIBbHO-BOCCTAHOBHUTEIIBHBIE  PEAKIUU.
[Ipoueccel okucaeHus U BOcCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCUAA LHWHKA C pPACTBOPAMHU KHCIOT W IIEJIIOYEH, IMPOBENCHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpeaIMETHBIX CBSI3€M IpU HM3YYEHUM XUMHUHU B 8 Kiacce
OCYIIECTBIIICTCS dYepe3 HCIONIb30BaHUE KaK OOIIUX eCTeCTBEHHO-HAYYHBIX
MOHSTUW, TaK U MOHATHUM, SIBJISIIOIIMXCS CUCTEMHBIMU I OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO0nue ecTeCTBEHHO-HAaY4YHBbIC MOHATHS: HAy4YHbIA (DaKT, THMOTE3a, TEOPHUS,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJENb, SBJICHHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEpEHUs1, KOCMOC, TIaHEThI, 3BE3/bI, COMHIIE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE TMOPOJbI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnyueckas cucTeMa XUMHUYECKHUX dJIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCJIMHEHUH B COOTBETCTBHU C IIOJOXKEHMEM »3JIEMEHTOB B Ileprogumueckoi
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BelllecTBa: BUJBl XMMHYECKOW CBS3U. THUMBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAUIMYECKON PEUIETKU H
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlaccaM HEOPraHUYeCKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIioBoMy 3¢GdeKTy, o
VM3MEHEHUIO CTEMEHEW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, IO
Y4acTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMUUECKUE
YPAaBHEHUS.

[lonsiTue 0 ckopocTH XuMu4eckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakinusax. [IoHATHE O TOMOTE€HHBIX M I'eTepOTrCHHBIX
peakuusx. [lonsitue o kartanuse. [loHsaTne 0 xXuMu4eckoMm paBHOBecuU. DAKTOPHI,
BIIUSIIOIIAE HAa CKOPOCTh XHUMHUYECKOW PEAKIMU M IOJIOKECHUE XUMHUUYECKOrO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. CocraBienue YpPaBHEHUU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIM C  HCIOJb30BAHUEM  METOJa
AIIEKTPOHHOT O OaliaHca.

Teopust 3JIEKTPOIUTUYECKON JUCCOLMALAN. DIEKTPOIUTHI U HEANEKTPOIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMuueckont cBszu. CreneHs aucconuanuu. CUiIbHbIE U CIa0bIe SJIEKTPOIU THI.

Peakiiuu noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconuanu. KauecTBeHHbIEC peakiiuy Ha HOHBI. [IoHATHE O THAPOIH3E COJICH.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (TpaduTa W aiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JCHCTBUS pPa3UYHBIX (PAKTOPOB, HUCCICAOBAHUE BJIECKTPOINPOBOAHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIEJIOYEd U  COJIeH
(BO3MOXXKHO  HMCHOJB30BAaHWE BUJIEO MaTEpPUAIOB), IMPOBEJCHHUE  OMBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuil  HOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BbIJEJICHUE Ta3a, oOOpa3oBaHUE BOJbI), OIIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXKEHUs, COSAMHEHUS), pacliO3HABaHUE HEOPTraHWYECKHUX
BCIIECTB C IIOMOUIbI0 KAYECTBEHHBIX pEAKIHMl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeIUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMUYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3aUMOJICICTBUE C MeETAUIaMH, HEMETaUlaMH, IIeo4aMu). XJIOPOBOJOPOI.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YelOBeKa. BaKHelIne XJIOpUIbl U UX
HAXOXJCHHUE B PUPOJE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIC CTEMEeHU OKuUcieHus. CTpoeHue W (Pu3nUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOIHBIE MOAU(PUKAIIUN KUCIOPOa
U cepbl. XuMHUYECKUe CBOMCTBa cepbl. CepoBOAOpOH, CTpoeHUE, (Pu3nyeckue u
XUMHUYECKUE CBOMCTBA. OKCUABI CEPbl KAK MPEICTABUTENIN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeXaliie B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJY4EHUS CEPHOM KHCIIOTHI.
[Tpumenenue cepHoit KucnoTbl. CONM CEPHOI KUCIOThI, KAY€CTBEHHAs PEAKIUs Ha



cynbdar-uod. HaxoxxneHnue cepbl U €€ COeIMHEHUN B mpupojie. XUMUYECKOE
3arpsiI3HEHNE OKPYJKAOWIEH Cpelbl COCIMHEHUSIMU CEpPbl (KUCIIOTHBIE JOXKIMU,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmias xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKUCIIEHUA. A30T, paclpOCTpPaHEHHE B MPHUPOJE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONyYeHre U npuMeHeHue. Conu aMMOHMS,
uX pU3NYECKHe U XUMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHast peakuus Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHME HUTPATOB W COJNEH aMMOHHUSI B KadeCTBE MHUHEPAIbHbBIX
yaoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uznUecKkrue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u bocopHas kucinora, Gpuznueckrue 1 XM MUIECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OOmas xapakrepuctuka 35eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
MoAU(UKALIMK, PpPACOPOCTPAHEHHE B MpUpoOJe, (U3HMYECKHUE M XUMHUYECKHE
cBoiicTBa. Ancopouus. Kpyroopot yrinepona B npupoae. OKCuzbl yriepona, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBBIE OpPraHU3MBI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumore3a TI00amBbHOTO TMOTEIUVICHUS KIMMAaTa, MapHUKOBBIM
adekr. YronapHas KuciaoTa U €€ conu, uX GU3NUEeCKue U XMMHUECKHUEe CBOWCTRA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHavanbHbIe MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HCTOYHUKH YIIEBOAOPOAOB (Yrojb, NPUPOAHBIA Tra3, HEPTH),
IPOAYKTHl HMX TepepaboTku (OC€H3WH), MX POJb B OBITY M INPOMBIIIJICHHOCTH.
[ToHsiTHe 0 OMONOrMYECKN BaKHBIX BELIECTBAX: KUpax, OenKax, yriieBojgax — U Ux
poIM B KM3HM 4elloBeKa. MarepuanbHOE €IMHCTBO OpPraHMYECKUX U
HEOPraHUYECKUX COCIUHEHUN.

KpeMHuuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, NOJIyYE€HUE U
npuMeHnenue. CoequHeHHs KpeMHus B mnpupozae. OOmue npeacraBieHUs 00
okcuse kpeMuus (IV) u kpemaueBoit kuciore. CUIUKAThl, UX HCIOJIb30BAHUE B
ObITY, B IIPOMBIIUICEHHOCTH. BakHelilline cTpouTenbHble MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro MCIONIb30BaAHUS
CTPOUTEIIbHBIX MATEPUAJIOB B IOBCEIHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00paslioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOW KHCIOTHI,
POBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIIOCHUE MPU3HAKOB
UX TPOTEKaHHUS, OIBIThI, OTpa)karolue (QU3NYecKue M XWMHUYECKHE CBONCTBA
rajJJoreHOB M UX COEIMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COCIUMHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMAaTEpUAJIOB), HAOJIOJICHHE TIpoliecca OOYrJIMBaHUs caxapa MoJl JAeHCTBUEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
CBOWCTBaMH a30Ta, Qochopa W HUX COCNUHEHHN (BO3MOXXHO HCIIOIB30BaHUE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U Pochar-uoH U U3y4YEHHE MPU3HAKOB
UX IPOTEKaHUs, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHETOK anMaza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
yCTPOWCTBOM IPOTHUBOrasza, MoJydeHue, cCOOMpaHue, pacro3HaBaHUE U M3y4eHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHNE KAYECTBEHHBIX PEaKInii Ha KapOoOHAT |
CWIMKAT-UOHbBl M M3y4Y€HHE TMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTa/iibl 4 MX COEIMHEHUSA

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTaioB. MeTtamnuyeckas CBA3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HarpspkeHUH MetaioB. OU3nyecknue U XMMHUYECKHUE CBOMCTBAa MeTayuioB. O0ume
crnocoObl ToNiydeHHs] MeTayuioB. IloHATHE O KOpPPO3UM METAJIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTallb, YYTyH, JIOPATIOMUHUMN,
OpoH3a) U UX MPUMEHEHUE B ObITY U MPOMBIILICHHOCTH.

Illenounsie MeTambl: nojiokeHue B llepronnyeckor cuCTEME XMMHUYECKHUX
anemenToB /. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOXIEHHUE B IPHUPOLIE.
dusnyeckre U XMMUYECKHUE CBOMCTBA (Ha mpumMepe HaTpus U Kanusi). OKCUAbl U



TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHue MIETOYHBIX METAUIOB W HUX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuoanueckor cucreMe xumuyeckux anemeHroB . . Menneneesa, ctpoeHue
VX aTOMOB, HAXOXJIeHUE B pupoae. PU3NUEeCKUe U XUMUYECKUE CBOMCTBA MArHUs
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJroMUHUN: TTo105)keHuE B [leproanueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
J. . MenneneeBa, CTpOGHUE aToMa, HaxoxkJaeHue B mnpupope. dusznueckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMUYECKUE CBOMCTBA xele3a. OKCUbl, TUIPOKCUIBI U conu xkene3a (1) u xeneza
(IIT), ux cocTaB, CBOMCTBA U MOTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAUIOB U CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBAMH, M3Yy4C€HHUE  PE3yJbTAaTOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUECOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHJA
KaJbllid WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHEOMATEPUATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUE€CTBEHHBIX PEAKIMi HA MOHBI: MarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(IT) u xenesa (III), meau (II), HabmoneHNE U OMKMCAHKUE MPOLIECCOB OKPAIIMBAHUS
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEpPHUAJIOB), UCCIeA0BaHUE aM(OTEPHBIX CBOMCTB IUAPOKCUAA AIFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 N0 Teme « BaxxHeunmue
METAJUIBl U KX COCTUHEHUS.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYyXKaroliew cpenbl (IpeaesbHas IOmycTUMast
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHbIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHMH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHUSA: HAy4yHbIM (PaKkT, rumoresa, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

@dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIH],
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUH 3apsj, HPOBOIHUKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pemi€rka, CriaBbl, (PU3NYECKUE BETUYUHBI, €IUHUIIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorus: ¢dorocunres, apixanue, O6mocdepa, 3KocucTeMa, MHUHEpPATbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.

3. Mecto yuyeOHoro npeamera Xumus 8-9 kiaccol B yaeOHOM ILIAHE.

OOmiee 4YMCIIO YacoB, OTBEACHHBIX I M3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctanisieT 136 gacos: B 8 kiacce — 68 yacos (2
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



4.IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110 XMMHMHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOrpaMMBbl OCHOBHOT'O OOIIET0 00pa3oBaHMs AOCTHUTAIOTCA B XOAEC OOydeHUS
XMMHH B €IUHCTBE Y4eOHOM M BOCHHUTATEIbHOM MAESITEBHOCTH B COOTBETCTBUU C TPAAMIMOHHBIMH POCCUHUCKUMU
COLIMOKYIBTYPHBIMH M JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, TPUHSATHIMH B OOIIECTBE MpaBWJIaMH WM HOPMaMHU
IOBEJICHUS U CIIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATIM3ALUN O0Y4arOIIHUXCSl.

JIM4HOCTHBIE pPe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOACTBOBATHCS CHCTEMOM IMO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTAIUI U paclIupEHUE ONbITA ACSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YaCTHU:

1) mnaTpMOTHYECKOr0 BOCIUTAHMS

LHEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIBTYPHOMY, UCTOPHMUECKOMY W HAyYHOMY HACJEIWIO, MOHUMAaHMUs
3HAYEHUs] XMMHYECKON HAayKH B KU3HU COBPEMEHHOI'O OOILECTBA, CIOCOOHOCTH BJAJIE€Th JIOCTOBEPHON MH(pOpManuen o
NePeOBbIX JOCTIKEHUSAX U OTKPBITUSX MUPOBOM M OTEUECTBEHHON XUMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
yCTpOWCTBE MUpPA U OOIIECTBA;

2) TPaKIAHCKOTr 0 BOCTIMTAHUS S

NPEJCTABJICHUS O COLMAIbHBIX HOPMaX U MpaBUiIaX MEXIMYHOCTHBIX OTHOUICHUM B KOJJIEKTUBE, KOMM YHHUKATUBHON
KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, y4eOHOMCCIE0BATENbCKON, TBOPUECKOM M JAPYTUX BUAAX JESATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTUM IIPU BBINOJIHEHWH Y4YeOHBIX, IO3HaBAaTEJbHBIX 3ajad,
BBIMIOJIHEHUN XUMUYECKUX OKCIIEPUMEHTOB, CO3AAHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIOHHUMAHHUIO H
B3aMMOIIOMOILIM B IpOLECCE 3TOM y4eOHOW AESTEbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE IMOBEIECHUE M MOCTYIKU CBOUX
TOBAPHILEH C TO3UIIMH HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYITKOB,;

3) HeHHOCTH HAYYHOT 0 MO3HAHMS

MHUPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE M XUMHMYECKOW PEaKIHU, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH M COCTABIISIOIIME OCHOBY JIJIsl TOHMMAaHUs CYIIHOCTH HAYYHON KapTHHBI MHUPA, MPEACTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPHUPOJBI, B3aUMOCBS3AX UYEJOBEKa C MPHUPOAHON Cpelod, O pOiIM XUMHUHU B
MIO3HAHWH ITUX 3aKOHOMEPHOCTEM;



NO3HaBaTeNIbHbIE MOTHBBI, HAIIPABJICHHBIE HA MOJYyYEHUE HOBBIX 3HAHUI 110 XUMHUHU, HEOOXOAUMBIE JJIs1 OOBSICHEHUS
HaOJI0JaeMbIX IPOLIECCOB U SABJICHUH, MO3HABaTEIbHOM, MHPOPMAIIMOHHON W UYWUTATENIbCKOM KYyJIbTYpbI, B TOM YMCIIE
HABBIKOB CaMOCTOSTENbHON pPa0OThl ¢ Y4eOHBIMU TEKCTaMH, CIPABOYHOW JIMTEPATYpPOW, NOCTYIMHBIMU TEXHHUYECKUMU
cpeacTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYYEHHI0 M TMO3HAHWIO, JH0003HATENbHOCTh, TOTOBHOCTh M CHOCOOHOCTh K €aMOOOpa30BaHUIO,
OPOEKTHOW M HCCIEI0BATENbCKON NE€ATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBiIE€HHOCTH M YpPOBHS OOydeHHUs B
JTaJIbHEUIIIEM

4) popMUpOBaAHMS KYJIbTYPbI 310POBBSI:

OCO3HAHUE ILEHHOCTU >KM3HM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pPOBbIO, YCTAaHOBKM Ha 30pPOBBI 00pa3s
KU3HU, OCO3HAHUE IOCJIEICTBUN U HENPUITHE BPEIHBIX MPHUBBIUEK (YIOTPEOJIECHUS aJKOToJisd, HApKOTHKOB, KypeHUs),
HEOOXOIMMOCTH COOJIFOIEHHS TIPAaBHJI 0€30MaCHOCTH MPU OOpAIEHUH ¢ XMMUYECKHMH BEIIECTBAMHU B OBITY M peallbHOI
KU3HH;

5) Tpy10BOI'0 BOCTIMTAHMSI:

MHTEpEC K MPAKTUYECKOMY M3YYEHHIO MPOQeccHil U TpyAa pa3IMyHOrO poja, YBaKEHHWE K TPyAYy M pe3yJbTaTaM
TPYAOBOH AEATEIHHOCTH, B TOM YHCJIE HAa OCHOBE NMPUMEHEHMsI MPEAMETHBIX 3HAHUM MO XMMHUHU, OCO3HAHHBIA BBIOOP
WHUBUYyaTbHON TPAEKTOPUHU MPOAODKEHHUS 00pa30BaHUs ¢ YUETOM JIMUHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUHU,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHON MPO(EeCCHOHATBLHON AESATENBHOCTH U Pa3BUTHS HEOOXOAMMBIX
YMEHHI, TOTOBHOCTb aJJalITUPOBATHCS B TPO(ECCUOHATILHOM CpeJIe;

6) IKOJIOrHY€eCKOro BOCIMTAHMS:

HKOJIOTUYECKH 1€1ecO00pa3HOe OTHOIICHHE K MPHUPO/IEe KaK UCTOYHHUKY JKU3HU Ha 3emMiie, OCHOBE €€ CYIeCTBOBaHUS,
NOHMMaHHE IIEHHOCTH 3J0poBOro M Oe3onmacHoro oOpa3a >XH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3NYECKOMY M TICUXHYECKOMY 30pOBBIO, OCO3HAHWE IICHHOCTH COOJIIOJICHUSI TpaBUil 0€30MacHOr0 IMOBEACHUS IPH
paboTe C BEIIECTBAMHU, a TAKKE B CUTYaLUSIX, YTPOXKAIOIINX 3I0POBBIO U KU3HH JIIOJIEH;

CIOCOOHOCTU MPHUMEHSTh 3HAHUS, MOJIydaeMble NpU H3YYEHUM XUMUHU, A pPELIEHUs 3a7ad, CBA3aHHBIX C
OKpyXXarouied MNpUPOAHOW CpENOi, HJisi TMOBBIILICHUS YPOBHS SKOJOTMYECKOW KYyJNbTYPhl, OCO3HAHHUS TJ00AIBHOIO
XapakTepa 3KOJIOTUYECKUX MPOOJIeM U MyTel UX peuieHHs] MOCPEACTBOM METOA0B XMMUU, SKOJIOTMYECKOTrO MBIIUICHHUS,
YMEHHS pYKOBOJICTBOBATHCS UM B IMO3HABATEIILHON, KOMMYHUKATUBHOW U COITUATIBHON MPAKTHUKE.



METAINIPEAMETHBIE PE3YJIBTATDBI

B coctaBe MeTarnpeMETHBIX pe3yIbTaTOB BBIACISIOT 3HAYUMBbIE /I (DOPMHUPOBAHUST MUPOBO33PEHUS 00IIIEHAYUHbIE
MOHSTHS (3aKOH, TEOPHsI, IPUHIIMII, TUIIOTE3a, (DAKT, CUCTEMA, TIPOIIECC, IKCIIEPUMEHT U JIPYTOE. ), KOTOPHIE UCTIOIb3YIOTCS
B €CTECTBEHHO-HAYUHBIX YUEOHBIX TpeIMeTax U TO3BOJIAIOT HA OCHOBE 3HAHWUW M3 JTUX MNPEAMETOB (HOPMHUPOBATH
IPEJCTaBIIECHNe O IIEJIOCTHOM HAydyHOW KapTUHE MHpa, M YHUBEpCcajdbHbIC Yy4deOHBIC JeHCTBHUS (ITO3HABATEIIbHBIC,
KOMMYHHUKATHUBHBIC, PETryJISTUBHBIC), KOTOPbIE OOeCrnednBaloT (POPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIIBHOMY
TUTAHUPOBAHUIO M OCYIIIECTBIICHUIO YICOHOU e TEHHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiic TBUSA

ba3oBble Jornueckue 1eMcTBUSA:

YMEHHUS UCTOJIh30BaTh MPUEMBI JIOTHYECKOTO MBINUICHUS MPU OCBOCHUM 3HAHUU: PACKPBIBATH CMBICT XUMHUYECKUX
MOHATUH (BBIACIATh MX XapaKTEpPHBIC MPU3HAKW, YCTAHABIMBATH B3aMMOCBS3b C APYTMMH TOHSITHUSMH), HCIIOIH30BATh
MOHATHUS I OOBSCHEHHUS OTICIBHBIX (DAKTOB W SIBICHWM, BBHIOMpPATh OCHOBAHWUS W KPHUTEPUHU IS Kiaccuukanuu
XUMUYECKUX BEIIECTB M XUMHUYECKUX pEaKIMi, yCTaHABIMBATh MPUUYMHHO-CICICTBEHHBIC CBA3UM MEXKAY OOBEKTaMHU
U3YYCHHS, CTPOUTH JIOTHUYECKHE PaCCyKIeHUs (MHIYKTUBHBIC, JCIYKTUBHBIC, 1O aHAJIOTHH), JENaTh BBIBOJIBI W
3aKJTFOUYCHHUS;

YMEHHE NMTPUMEHSTh B TIPOIIECCe TIO3HAHUS MOHATHS (TIPEIMETHBIC M METaIIPEAMETHBIC), CHMBOJUYCCKHE (3HAKOBHIC)
MOJICITH, WCTIOJb3YEMbIC B XHUMHUHU, IPEOOpPa30BBIBATH IIUPOKO MPHUMEHSIEMBIE B XUMHUU MOJICIBHBIC IPEACTABICHUS —
XUMUYECKUN 3HAK (CHMBOJI JJIEMEHTA), XUMHUYECKas (GopMmylia U YpaBHEHHUE XMUMHUYECKOW pPEaKIMu — TPHU pErIeHUH
y4eOHO-TI03HABATENBHBIX 3a71a4, C YYETOM STUX MOJAETBHBIX MIPE/ICTABICHUH BBISIBISITh U XapaKTePU30BaTh CYIIECTBEHHBIC
MPU3HAKN M3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB W XUMHUYECKUX PEAKIUH, BBISBIATH OOIINE 3aKOHOMEPHOCTH,
PUYUHHO-CIICICTBEHHBIC CBSI3M U MTPOTUBOPEUHS B M3y4acMbIX MPOIIECCAX U SIBICHUSX.

Bba3oBble ucciienoBarejbCKue AeiCTBUA:

YMEHHE UCIIOJIb30BaTh TTOCTABIICHHBIE BOMPOCH! B KAU€CTBE MHCTPYMEHTA MTO3HAHUS, a TAKKE B KAYECTBE OCHOBBI TS
dbopMUpOBaHUS TUTIOTE3BI 1O MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

MPUOOPETEHUE OIbITAa 10 TUTAHMUPOBAHWIO, OPTaHHM3AIlMd W TMPOBEACHUIO YYCHHUYECKUX DKCIICPHUMEHTOB, YMCHHE
HaAO0JII0/1aTh 32 XOJ0M IPOIIECcca, CAMOCTOSTEIHHO MPOTHO3UPOBATH €T0 Pe3yibTaT, POopMyIHpOBaThH 00OOIIEHUS 1 BBIBOIBI
0 pe3ynbTaTaM MPOBEAEHHOTO OMbITA, UCCICAOBAHUS, COCTABIIATH OTYET O MPOJICITaHHON padoTe.



Pa6ora ¢ undopmanmeii:

yYMEHUE BbIOUpaTh, aHAJIU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALIMIO Pa3IUYHBIX BUJIOB U (OPM MPEACTABICHHUS,
NOJIy4aeMYI0 M3 PAa3HbIX HMCTOYHUKOB (HAYyYHO-TIONMYJSIpHAs JIMTEpaTypa XHWMHUYECKOTO COJAEpKaHUs, CHpPaBOYHBIC
nocoOus, pecypcbl IHTepHETA), KPUTHUECKU OLIEHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMAILIHIO;

YMEHHE NPUMEHSTh pa3iMYHbleé METOAbl M 3alpochl MPU MOUCKE W OTOOpe MH(MOPMAIMM U COOTBETCTBYIOLIUX
JaHHBIX, HEOOXOUMBIX I BHITOJHEHHS Y4€OHBIX M TIO3HABATENBHBIX 33]1a4 ONpeaeIEHHOrO THIIA, MPUOOPETEHHNE OMbITa
B 00JaCTM UCHOJb30BaHUS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBIaJeHUE KYJIbTYpOH aKTHUBHOIO
UCMOJIb30BaHUS PA3JIUYHBIX MOMCKOBBIX CHUCTEM, CAMOCTOATEIBHO BbIOMpAaTh ONTUMANbHYIO (DOPMY HPEACTABICHUS
nH(pOpMaIUU U WUTIOCTPUPOBATH PELIAEMBbIE 33/1a4l HECIOXKHBIMU CXeMaMH, IUarpaMMaMi, IpyruMu popmMaMu rpaguxu
U UX KOMOMHALIUAMU;

YMEHHE UCMOIb30BaTh U aHAIM3UPOBATH B MpOIECCe YUeOHON M MCCIIEN0BATEIbCKON NESTEIbHOCTH WH(OPMAIUIO O
BJIMSIHUU MTPOMBIIIIEHHOCTH, CEITbCKOI0 X0341CTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIIEH IPUPOAHOU CPEBI.

KoMMyHMKAaTHBHBbIE YHHBepPCaAJbHbIEe y4eOHbIe AelicTBUs:

YMEHMS 3a]1aBaTh BOMPOCHI (B XO/A€ AUAIOra U (WJIM) JUCKYCCUH) TIO CYIIECTBY 00CYX)AaeMOil TeMbI, (POPMYIUPOBAThH
CBOM MPEUIOKEHUS OTHOCUTEIBHO BBINOIHEHUS NIPEIOKEHHOM 3a/1a4H;

YMEHHS TPEJCTABISATh MOJYYCHHbIE PE3YJIbTATHI MO3HABATEIBHOMN NEATEIbHOCTH B YCTHBIX M MUCbMEHHBIX TEKCTaX;
JIeNaTh MPE3EHTALMI0 PE3YyJIbTAaTOB BBINOJHEHUS XMMHUYECKOro 3KCIepUMeHTa (JabopaTopHOro ombiTa, Jab0paTopHOM
paboTHI 1O UCCIICIOBAHUIO CBOMCTB BEIIECTB, YYCOHOT'O MPOCKTA);

YMEHHUS Y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMM B COBMECTHOW II03HABATEIbHOW M HCCIIENOBATEIbCKOM
JESITEeIbHOCTU TPU PEIICHWH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE yuéTa OOLIMX HHTEPECOB M COTJIACOBAHUS MO3UIUIN
(0OcyxneHusi, 0OOMEH MHEHUSIMHU, «MO3IOBbIE IITYPMBbI», KOOPIAHHALIUS COBMECTHBIX JIEHCTBUIH, OIpEIEICHUE KPUTEPUEB
O OIICHKE Ka4eCTBA BHIMIOJHEHHON PabOTHI U IPYTHE).

PerynsiTuBHBIC YHHBeEpPCcaIbHbIe Y4eOHbIe 1eliCTBHUSA:

YMEHHUE CaMOCTOATENIBHO ONPENENATh LEIN ACSITEIBHOCTH, IUIAHUPOBAaTh, OCYIIECTBIISTh, KOHTPOJIUPOBATH U IIPU
HEOOXOJJMMOCTH KOPPEKTUPOBATh CBOIO AESATEIHOCTh, BBIOMpaTh Harbonee 3 (heKTUBHBIE CIIOCOOBI pEeIIEHUsT YUEOHBIX U
NO3HABATEIbHBIX 3a7a4, CAaMOCTOSITEJIbHO COCTABJIATh WJIM KOPPEKTHPOBATh IPENJIOKECHHBIA AITOPUTM JEUCTBHI IpU
BBITIOJTHEHUU 33JJaHUI C YYETOM MOTYYEHUS! HOBBIX 3HAHHUM 00 M3y4aeMbIX 00bEKTaX — BEIIECTBAX U PEAKIMIX, OLIEHUBATh



COOTBETCTBUE IIOJIYYEHHOIO pe3yJibTaTa 3asBICHHOW LIENM, YMEHHUE UCIIOJIb30BaTh W AHAIU3UPOBATh KOHTEKCTHI,
IpeyiaracMble B yCIIOBUU 3aJaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMETHBIX PE3YNbTATOB IO OCBOCHHUIO O00S3aTENLHOTO COJEP)KaHUS, YCTaHOBJIEHHOTO JaHHOM
dbenepanbHO paboyel MpOrpamMmoi, BBIJCISIOT: OCBOCHHBIE OOYYaIOIIMMUCS HaydHbIC 3HAHUS, YMEHHS U CIOCOOBI
JENCTBUH, cielupuIecKre s MPeAMETHOM 00JacTi «XUMUSD», BUIBI IEITEILHOCTH 10 TTOJYYCHUIO HOBOTO 3HAHUS, €T0

MHTEPIPETAIH, IIPEOOPA30BAHMIO ¥ IPUMEHEHHIO B PA3JIMYHBIX YICOHBIX U HOBBIX CHTYAIIHSIX.
K koHily 00y4eHus B 8 Ki1acce mpeaMeTHbIC Pe3y/IbTaThl HA 0A30BOM YPOBHE JODKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD
y 00y4aromuxcsi yMEHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX IIOHATHN: aTOM, MOJIEKYJId, XAMUYECKHUM 2JIEMEHT, IIPOCTOE BEIECTBO,
CIIO)KHOE BEILECTBO, CMECh (OJHOPOJHAs M HEOAHOPOIHAs), BAJEHTHOCTb, OTHOCHUTEIbHAs aTOMHas |
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPDHAS. MAcca, MaccoBasl JI0JIsI XMMAYECKOTO DJIEMEHTA B
COCAVNHEHUH, MOJSAPHBIA OOBEM, OKCHJA, KHUCIOTAa, OCHOBAaHUE, COJb, 3JIEKTPOOTPULATENBHOCTh, CTEICHb
OKHUCJICHHSI, XUMHYECKasi peakuus, KiIacCU(PUKALMS PEaKUui: peaklUu COCIUHEHHS, PEAKIUU pa3ioKEHUs,
pPEaKIK 3aMEeLIEHUs, peakud OOMEHa, 3K30- U SHJOTEPMHUECKHE PEAKIIMU, TEIIOBOM 3(PQEKT peakuuu, s1po
aToMa, AJIEKTPOHHBIH CJION aToMa, aTOMHasi OpOUTalb, paAuyC aTOMa, XUMUYECKask CBSI3b, MOJIIPHAs U HENOJIsIpHAas
KOBaJICHTHAsl CBsI3b, MOHHAs CBSA3b, MOH, KATHOH, aHHOH, PAacTBOp, MaccoBas J0Jid BellecTBa (IpOLEHTHas
KOHIICHTpAILIMs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATUM WM IPUMEHATh JTH IOHATUS IIPU ONMCAHUHU
BEILECTB U UX NPEBPALLECHNM;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY Ul COCTAaBJIEHUS (DOPMYII BEIECTB U YPaBHEHUN XUMHUUYECKUX pEaKni;
OINPEACISATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COEAUHEHUSX, CTEIEHb OKHCIEHUS 3JIEMEHTOB B
OMHApPHBIX COCAMHEHUSX, MPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCY COEIMHEHHMI Mo GopmysaM, BUJT
XUMHMYECKOH CBSI3U (KOBAJIGHTHAs M MOHHAs) B HEOPTraHUUECKUX COCAMHEHUSX;

packpbiBath cMmbIci [lepuonnueckoro 3akoHa JI. M. MenaeneeBa: n1eMOHCTpUPOBATh IOHUMAHUE NEPUOANYECKON
3aBUCUMOCTH CBOMCTB XHMHWYECKMX DJIEMEHTOB OT HMX IIOJNIOKEHMs B llepumonnueckon cucreme, 3aKOHOB
COXPaHEHHUsI MacChl BEIECTB, IOCTOSHCTBA COCTABA, aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI, 3aKOHa ABOraapo;



e ONUCHIBATh M XapaKTepU30BaTh TAOIMUHYIO0 GopMy [leproaudeckoil CUCTEMbI XUMUYECKUX DJIEMEHTOB: Pa3InyaTh
MOHATHUS «TJaBHas moAarpynmna (A-rpymnmna)» u «mnodouyHas noarpynna (b-rpynmna)», mManbie U OOJBIINE MEPUOIBI,
COOTHOCUTH 0003HaYCHHUsI, KOTOpbIE UMEIOTCA B Tabsuile «llepuonnueckas cucrema XuMmudeckux sneMenton J[. U.
MenpeneeBa» ¢ YUCTOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKUX IJIEMEHTOB (COCTaB U 3apsl AJipa,
o011ee YUCIO0 AJIEKTPOHOB U PACIpeIeICHUE UX 10 SJIEKTPOHHBIM CJIOSIM);

e KIaccU(UIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XMMHUYECKHE peakinuu (Mo 4YUCIy U
COCTaBY y4aCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY D deKTy);

e XapaKTepHU30BaTh (OMUCHIBATH) OOIIHME XMMHUYECKHME CBOWCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXkAas
OMKCaHue MPUMEpPaMH MOJIEKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEaAKIU;

e TMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX KAUYECTBEHHOI'O COCTaBa, BO3MOXHOCTH IMPOTEKAHMS
XUMHUUYECKUX TIPEBPAILICHUI B Pa3IMYHBIX YCIOBUSX;

e BBIUKCIATH OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MAacCCOBYIO JIOJK0 XUMHUYECKOTO
AJIeMEHTa 1Mo (opMyJie COCTUHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOpPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO
XUMHYECKOU PEAKIINY;

e TMPUMEHATh OCHOBHBIC ONEPAIMH MBICIUTEIHLHON NEATETbHOCTH — aHallM3 W CHUHTE3, CpaBHEHHE, 00OOIIEHUE,
CUCTEMAaTH3alluI0, KJIACCU(PUKAIMIO, BBISBICHHE NPUUYMHHO-CICICTBEHHBIX CBSI3€H — Il WM3YYEHUS CBOMCTB
BCIIECTB M XUMHMUYECKHUX PEaKIMi, €CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS — HaOJIoJCHUEe, H3MEpEHUE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEaIbHbIA U MBICIICHHBIN );

e CJENOBATh MpaBUJIAM MOJIb30BAHUS XUMHUYECKOW MOCYAON U JIA0OpaTOPHBIM 000PYIOBAaHUEM, a TAKKE MpPaBUIIAM
oOpaleHusi C BEIIeCTBAMH B COOTBETCTBHUU C HWHCTPYKIIUSMH IO BBITIOJHEHUIO JTa00PAaTOPHBIX XHUMHUYECKUX
OIBITOB MO TMOJYYEHUI0O U COOMPAHUIO Ta3000pa3HBIX BEHIECTB (BOAOPOJA M KHCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OMNPEIEIEHHON MAaCCOBOM J0JIEW pacTBOPEHHOIO BEIIECTBA, INIAHUPOBATh U MPOBOAUTH XUMUYECKUE
HKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEJIOUEHM M KHUCIOT C IOMOIIBI0 HMHAUKATOPOB (JIaKMYC,
benondranenH, METUIOPAHXK U IPYTHUE).

K koHiy o0yueHus B 9 kjiacce npeaMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE JIOJKHBI OTPaXaTh C(POPMUPOBAHHOCTH

y 00y4aromuxcsi yMEHHI:



pPacKpbIBaTh CMBIC OCHOBHBIX XUMWYECKUX TMOHSTHI: XUMHYECKHH 3JIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH,
aHUOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTh, DJEKTPOOTPUIIATEIILHOCTh, CTENEHb OKHCIICHUS,
XAMHUYECKas PEaKIns, XUMHUYECKas CBSA3b, TEINIOBOM A(PQPEKT peakiuu, MOJb, MOJSPHBIA 00BEM, pPacTBOP,
AJIEKTPOJUTHI, HEIIEKTPOIUTHI, JJICKTPOIUTHUECKAs JUCCOIMAINS, PEaKIMd HOHHOTO OOMEHAa, KaTalu3arop,
XHMHUYECKOE PaBHOBECHE, OOpaTHMbIe M HEOOpAaTUMBIC PEAKIIMH, OKHCIMTEIHLHO-BOCCTAHOBHUTEIBLHBIC PEAKIINH,
OKHUCJIUTENTh, BOCCTAHOBUTENb, OKHUCJIICHHE M BOCCTAHOBJICHHUE, AJUIOTPOIHUS, aM(pOTEPHOCTh, XUMHUYECKasl CBSI3b
(KOBaJICHTHAs, MOHHAs, METaJUIMYECKasi), KpUCTAUTMYECKas PEI€TKa, KOppPO3us METaIOB, CIUIABBI, CKOPOCTH
XUMHYECKOHN peakinu, mpeaenbHo nonyctumas kormnertpamus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHSATUH W TPUMEHSTh OTH TOHSATHS TMPU OMHCAHUHU
BEIIECTB U UX MPEBPAICHHU;

MCITOJIb30BaTh XUMHYECKYIO CHMBOJIMKY ISl COCTABIICHUS (POPMYII BEIIECTB U YPABHEHUN XUMHUECKUX PEaKITU;
OTIPEACIIATh BAJICHTHOCTh M CTCIICHb OKWCICHUS XHMMHYCECKHUX JJIEMEHTOB B COCIWHEHUSAX PA3IMYHOTO COCTaBa,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COEAMHEHUN 1Mo ¢GopMyliaM, BHJ XUMHUYECKOH CBS3H
(KOBaJICHTHAsI, MOHHAS, METAJUIMYECKAsi) B HCOPTaHUUECKUX COSTMHEHUX, 3aps] HOHA 110 XUMUIECKON (hopmyre,
XapakTep Ccpelabl B BOJHBIX pACTBOpPaX HEOPraHUYECKHX COCAUHEHUW, TUIM KPUCTALITUYECKON pPEImETKH
KOHKPETHOTO BEIIECTBA;

packpbeiBaTh cMbICT [lepuonnueckoro 3akona [[. . MenneneeBa u 1eMOHCTPUPOBATh €T0 MOHUMAHUE: OMHUCHIBAThH
U XapakTepu3oBaTh TabimuHylo ¢opmy [lepuonnueckoit CHCTEMbI XUMHUYECKHX DJIEMEHTOB: pa3indarTh MOHSTHUS
«rnaBHasg noarpynmna (A-rpynma)» u «moOouHas mnoarpymnmna (b-rpynma)», manple u OOJbIIME TEPUOIHI,
COOTHOCHTH O0O3HAYEHUS, KOTOPhIE WUMEIOTCS B TMEPUOJUYECKON TaOJMIle, ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHHUS aTOMOB XMMHUYECKHIX JIEMEHTOB (COCTaB | 3apsi siApa, 00IIee YMCIIO JICKTPOHOB B PACIpe/ie]ICHHE X
MO0 DJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB JJIEMEHTOB M WX
COCIMHEHUH B MpeeiaX MaJIbIX MIEPUOI0B U TJIABHBIX MOATPYIII C YIETOM CTPOSCHHUS X aTOMOB;
KJIAaCCU(UIIUPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHMYECKHE BEIECTBA, XMMHUUYECKHE peaKkiuu (M0 YHCIy |
COCTaBy YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY A(PQEKTy, MO HM3MEHEHUIO CTEICHEH OKHCIICHUS
XUMHUYECKUX JJIEMECHTOB);



XapakTepU30BaTh (OMHUCHIBATh) OOIIME U ClleHU(UIECKUE XUMUYECKUE CBOMCTBA MPOCTHIX U CJIOXKHBIX BEIIECTB,
NOJTBEPKIasi ONHMCAHUE MPUMEPAMU MOJEKYJISPHBIX U HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX
pEeaKIuii;

COCTaBJISITh YPaBHEHUS 3JEKTPOJUTHUECKON TUCCOLMALMU KHUCIIOT, IIEJI04Ye M COJIed, MOJIHbIE U COKpaIlEHHbIE
yYpaBHEHHUsSI PEaKIMii MOHHOTO OOMEHa, YpaBHEHHS peaklui, TMOATBEPKAAIOIINX CYIIECTBOBAHNE T€HETUYECKOU
CBSI3U MEX/1y BEIIECTBAMU PA3IMYHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOIO
OaslaHca 3TUX peaKIuii;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHUCHUMOCTH OT UX CTPOCHHS, BO3MOXXHOCTU NMPOTEKAHUS XUMUYECKUX
MPEBpAILICHU B Pa3IMYHbBIX YCIOBUSX;

BBIUUCIISITH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BEIIECTB, MACCOBYIO JIONIO XUMHUYECKOTO
ayieMeHTa 1o GopMyJsie COCTUHEHUS, MAaCCOBYIO OO BEIIECTBA B PACTBOPE, IMPOBOIUTH PACUETHI 10 YPaBHEHUIO
XUMHUYECKOHN peakluu;

COOJIIO/IaTh TIPaBUJIA TOJIH30BAHMS XUMUYECKOW MOCYHON M TabopaTOpHBIM OOOPYAOBAaHHUEM, a TAKXKE IMpaBHIIA
oOpalleHus] ¢ BEUIECTBAMHU B COOTBETCTBHUM C WHCTPYKIMSMHU IO BBIIOJHEHHUIO J1a00OpaTOPHBIX XUMHMUYECKUX
OIBITOB MO MOJYYEHHUIO U COOUpPaHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIEKUCIOro rasa);

MIPOBOJIUTH PEAKIINH, MOATBEPXKIAIONINE KAaUYEeCTBEHHBIA COCTaB PAa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM
nyTéM xJopua-, OpomMua-, MOAWI-, KapOoHat-, ¢ocdaT-, CUIMKAT-, CyibdaT-, TUAPOKCUI-UOHBI, KATHOHBI
aMMOHMUS U MIOHBI U3YUYEHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
IPUMEHATh OCHOBHBIE OIEpAllMM MBICIUTEIBHON NEATENIbHOCTH — aHAJIW3 W CHHTE3, CpaBHEHHE, 00O0OIIeHHE,
CUCTeMaTH3alluI0, BBISIBJICHUE TPUUUHHO-CIEACTBEHHBIX CBSI3€H — JJIsi U3yYEHUSI CBOMCTB BEIIECTB U XUMUYECKHUX
pEaKIIfii, eCTECTBEHHO-HAYYHbIE METO/bI MMO3HAHUSI — HAOIIOJIEHUE, U3MEpPEHUE, MOJIEIMPOBAHNE, IKCIIEPUMEHT
(peanbHbBIN U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaundecTBo yacoB
Ne HaumeHoBaHnue pa3nesnoB u DJlIeKTPOHHBIE (LM poBbIe)
KoHTpoJbHbIe IIpakTnueckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paspgea 1. llepBoHauajibHble XMMUYECKHE TOHATHS
Xumusa — BakHast 00J1acThb
11 €CTEeCTBO3HAHMS U 5 5 bu6moreka [JOK
' MPAKTHYECKON AEATEIIbHOCTH https://m.edsoo.ru/7f41837¢c
YyeJIoBeKa
12 BemiecTBa 1 XUMHYECKHE 15 1 bub6morexa IIOK
' peaKkuuu https://m.edso0.ru/7f41837¢c
Wroro mo pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
91 Boznyx. Kucnopon. Ilonsitue 5 bu6moteka [IOK
' 00 oxcumax https://m.edsoo.ru/7f41837c
Bonopon.IlonsaTue o kucimorax bu6moreka I[IOK
2.2 8 1
H COISIX https://m.edsoo.ru/7f41837c
Bopa. PactBopsl. [TonsiTre 06 bu6moreka IIOK
2.3 5 1 1
OCHOBaHUSIX https://m.edsoo0.ru/7f41837¢c
OCHOBHBIE KJIACCHI bubmuoreka [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTUHECHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3nea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 31emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.

Xumuueckas cB3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbHbIE Pe€aKkunuu



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

[Teproanyeckuii 3aK0H 1
Ilepunonnueckas cucrema

Bbub6morexa IIOK

1 7
3 XUMHUUYECKUX 31emMeHToB /. . https://m.edsoo.ru/7f41837c
MenpneneeBa. CtpoeHue atomMa
XuMuuecKkast CBI3b.
39 Ox i 8 but6moreka [JOK
' HCIITEIRHO https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIUU
bu6moreka [IOK
1
Hroro mto paszeny 8 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosnuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3ieioB U TeM (undposbie)
Ne i/ P Konrpoabnbie | IlpakTuueckue bp
NMporpamMmabl Beero oOpa3oBare/bHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. BemecTBo U xumuueckue peaxkuuu (17)
11 IToBTOpEeHuE u yriydiieHue 3HaHUI 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJI0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 32aKOHOMEPHOCTH XUMUYECKUX 4 bu6morexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTUYECKAs] I CCOLTUALIHU. 8 1 1 bu6morexa [IOK
' XUMHUYECKHE PEaKIIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. Hemeranbl 1 X coeguHeHus (26)
21 OO01mas XxapakTepuCTUKa XMMHYECKUX 4 1 bubmoreka [IOK
' anemeHToB VIIA-rpynmel. ["'anorens https://m.edsoo.ru/7f41a636
OO1as xapakTepuCcTHKa XUMAYECKUX
2.2 SHGI;I\/IICHTOIS VIAI-)F nmbl. Cepa u eé 6 bubamorexa LIOK
' py P https://m.edso0.ru/7f41a636
COCIMHEHHUS
OO01mas XxapakTepuCcTUKa XHMHYECKUX
2.3 aneMeHToB VA-rpymnmbl. A30T, pochop u ux 7 1 bubmorexa [JOK
' PYITHEE ’ P https://m.edsoo0.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemenToB [VA-rpynmel. Yriaepon u 8 1 2 buomorexa [TOK
' ) PYIHIEL poa https://m.edsoo.ru/7f41a636
KPEMHHH U UX COCTMHCHUS



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

Hroro no pazneny 26
Pasznesn 3. Meraniabl 1 ux coeguHeHus (21)
bu6mmoreka [JOK
3.1 i 4
Obmtite cRoMCTEA MeTa LIOR https://m.edsoo.ru/7f41a636
. bubmmoreka [JOK
3.2 B 16
QKHEUIIIME METaJIbl U UX COCTUHCHUS httos://m.eds0.ru/7f413636
Hroro mo pazneny 21
Pa3znen 4. Xumus u okpy:kamomias cpeaa (4)
4.1 BemecTBa u Matepuaisl B )KM3HH YEJIOBEKA 3 Bubmmorexa [IOK
' - P https://m.edsoo.ru/7f41a636
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara undposBbie
Tema ypoka Konrtpoabnbie | IlpakTudeckue A p
n/n Bceero H3yYeHusi | oOpa3oBaresibHbIE
padoThI padoThI
pecypchl
Paspnea 1. llepBoHayaiibHble XUMU4YecKue NOHATHS (20)
[Ipenmer xumun. Posib XuMuu B KU3HU 1 bu6moreka [JOK
yenoBeka. Tena 1 Belecrsa https://m.edsoo.ru/ff0d210c
Ilonsarue o MmeToHax IIO3HAHUS B 1 bubmioreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
paboTHI B JTaOOPATOPUH M ITPUEMBI 1 bubmmorexa [IOK
oOpareHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucteie BemecTBa U cMecu. CrocoOsl 1 bu6moreka [JOK
pasziesieHus cMecei https://m.edsoo.ru/ff0d26ca
[Tpaktueckas padora Ne 2
«Pa3nenenue cmeceit (Ha mpumepe 1 bubmorexa [JOK
A . buMep https://m.edsoo.ru/ff0d28c8
OYHUCTKH MIOBAPEHHON COJIH)»
ATOMBI U1 MOJICKYJIBI 1 bubmmorexa [IOK
4 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHAE PJIEMEHTHI. 3HAKH 1 bu6mmoreka [JOK
(CMMBOJIBI) XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocTeie U ClOKHBIE BEIIECTBA 1 bubmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJIIPHOE yUEHHE 1 bu6mmoreka LIOK



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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

https://m.edsoo.ru/ff0d2d50

3aKOH NOCTOSHCTBA COCTaBa BCIICCTB.

bu6mmoreka [JOK
10 X .B
mmirecias popuysa. Banentnocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKUX HJIEMEHTOB
11 OTHOcHTeNIbHASI aTOMHAs Macca. bubmotexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 011 XMMHYIECKOT' O bubmioreka [IOK
3JIEMEHTA B COEIUHEHNU https://m.edsoo.ru/ff0d350c
13 KommuectBo Bemecrsa. Moib. bubmotexa [JOK
MonsipHas Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SBICHHUS. bubmoteka [JOK
XumMuueckas peaxuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakyu u ycnoBust NpOTEKaHUSA bubmuorexa IIOK
XMUMHUYECKUX peaKuil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHs MacChl BEIIECTB. bubmotexa [JOK
XUMHYECKHE YPAaBHECHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konuuecTsa, Macchbl
17 BEIECTBA M0 YPaBHEHUSIM XUMUUECKUX bubmorexa TIOK
. . yp https://m.edsoo.ru/ff0d5708
peaxkuuii
Knaccudukanuss XUuMUIECKUX PEaKIui
18 (coequHeHUs, Pa3I0KEHUS bubmorexa [JOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHUs, OOMEeHa)
M. B. JIoMOHOCOB — y4€EHBII1-
19 sHimkIoneauct. O6odmeHre u bubmorexa [JOK
H AHCT: Hj https://m.edsoo.ru/ff0d40c4
CHCTEMaTH3allHsl 3HAHUH
20 KonTtponbshas pabora Nel mo reme bu6mmoreka LIOK

«B CHICCTBA U XUMHUYCCKUC pCaAKITUN

https://m.edsoo.ru/ff0d4290



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
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Pa3nen 2. BaxxHelilue npeacTaBuTe/Id Heoprannyeckux semiectn (30)

Bo3ayx — cmech razon. CocraB
21 Bo3nyxa. Kucnopon — snemMeHT u 1
npocroe BeumectBo. O30H

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d448e

®u3nYeCKre U XUMHUYECKHE CBOMCTBA
22 KHCIIOpoAa (peakiy OKUCIICHHUS, 1
roperune). [TonsTie 06 okcumax

bubmioreka [IOK
https://m.edsoo.ru/ff0d4614

Crioco0bI osTyyeHHs! KUCI0poAa B
23 1a00paTOpUH U MPOMBIIIICHHOCTH. 1
[TpumeHnenue kuciaopoaa

bubmioreka [IOK
https://m.edsoo.ru/ff0d497a

TennoBoi 3¢HeKT XuMHIECKOM

24 pEaKIyu, MOHSATHE O 1 bubmmorexa [IOK
TEPMOXHUMHUYECKOM YpaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIUIX
To o (HedTH, YTO €TaH).

25 3arH Ziieéie(iz yiam::;lol\cdogb? 2r0 1 brbmorexa [OK

p AYXds https://m.edsoo.ru/ff0d4cda
MPEIOTBPAICHHSI
[Ipaktueckas padorta Ne 3 mo Teme
26 «ITonyuenue u cobupanue KHCIopoaa 1 bubmorexa [JOK
v . P poAd, https://m.edsoo.ru/ff0d4ae2
U3yUEHHUE ero CBONCTBY

97 Bonopon — anemeHT u mpoctoe 1 bubmmoreka LIOK
BeuiectBo. Haxoxaenue B npupoze https://m.edsoo.ru/ff0d4dd0

28 dOu3nyecKkne 1 XUMUIECKUE CBOMCTBA 1 bubmioreka [IOK
Bozopoaa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0

bubmoteka [JOK

29 II 1

OHATHE © KHCIOTAxX 1 coix https://m.edso0.ru/ff0d50d2
Crioco6bI osrydeHus BOJ0po/ia B bu6mmoreka LIOK

30

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0



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

[Ipaktuueckas padorta Ne 4 mo teme

31 «ITonmyuenue u cobupanue BOAOpoaa bubmioreia LTOK
b . P AOPOAa, https://m.edsoo.ru/ff0d4f42
M3Y4YEHHUE e€ro CBONCTBY»
39 MounsipHblil 00bEM ra3oB. 3aKoH bubmmoreka LIOK
ABoraapo https://m.edsoo.ru/ff0d542e
B clie 00bEMa, KOJIMYeCTBa
33 PrE HH;a > bu6moreka [JOK
BEIIECTBa rasa Mo ero mBeCTHO,I_VIy https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA U 00BEMY
B cie 00BEMOB Ta30B 110
34 prfcIeHA bu6moreka [JOK
yp al?,HeHmO PeaKiiy Iia OCHOBE 3aKOHa https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHU Ia30B
35 du3znyecKkne 1 XUMUYECKUE CBOMCTBA bubmoteka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanui. [Tonsarue 00 bu6moreka [JOK
WHINKATOPAX https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTens. HachimeHnnnie
37 H HI[H Bl peHHI)IE aCTBOPHI B butmmorexa [IOK
CHACBI] p PBL. https://m.edsoo.ru/ff0d5b40
MaccoBas 70Jis1 BeIIecTBa B pacTBOpe
[IpakTueckas padora Ne 5 mo reme
«IIpurorosiieHue pacTBOPOB ¢ bubmmoreka LIOK
38 .. . .
OnpeesIEHHON MacCOBOM A0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»
39 KonTtponbhas pabora Ne2 o reme bubmuoreka LIOK
«Kucnopon. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 OKCHJIBI: COCTAB, KJIacCH(pUKALIHS, bu6moreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [TomyueHue U XMMHYECKHE CBOMCTBA bu6mmoreka LIOK

KHMCIIOTHBIX, OCHOBHBbIX U aM(bOTepHBIX

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
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
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OKCH 0B

OcHoBaHus: cOCTaB, Kiaccupuranus,

bu6mmoreka [JOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TomyueHue U XMMHYECKHE CBOMCTBA bu6mmoreka LIOK

43 .
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: coctas, knaccupukanms, bubmioreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 ITonyyenne 1 XUMHUYECKHE CBOWCTBA bubmmorexa [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIIATYpa,

46 CHOCOéBII) HI:)J'I q)eHI/m XI/IMI/I‘IZ(I:)KI/IC bubmorexa [JOK

. y ’ https://m.edsoo.ru/00ad9474

CBOMCTBa
[Ipaktueckas padorta Ne 6. Pemenue

47 SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmotexa [JOK
«OCHOBHBI€ KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»

48 I'enetnueckas cBsA3b MEXKIY KilaccamMu bubmotexa [JOK
HEOPraHWYECKUX COCTUHEHUHN https://m.eds00.ru/00ad9a50

49 O06o01enre u CUCTEeMaTH3AITHS bu6moreka [JOK
3HAHUHI https://m.edsoo.ru/00ad9ch2
KonTtponbenas pabora Ne3 o reme
" bubmuoreka LIOK

50 OcHOBHBIE KJIACCHl HEOPTaHUYECKUX

coequHeHni"

https://m.edsoo.ru/00ad9ela

Pasnea 3. llepuoauveckuii 3akon u Ilepuoanyeckasi cucrema xumudeckux 3jieMeHToB /{. U. MenpgesneeBa. CTpoenne aTomMoB.

Xumuyeckasi cBsi3b. OKMCJIUTENbHO-BOCCTAHOBUTEIbHbIE peakuuu (18)

51

[TepBbic MONBITKY KJIACCH(PUKAITHH
XUMHYECKUX DJIeMeHTOB. ITondarue o
rpyIIax CXOAHBIX AJIEMEHTOB

Bbu6moreka [JOK
https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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

[Tepuoguueckuii 3aK0H U

bu6mmoreka [JOK
52 [Tepuonuueckas cucTeMa XUMHAYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB J[. 1. MenneneeBa
53 [Tepuomsl, rpynmbl, MOATPYIIIBI butmmorexa [IOK
PHOABL, TPYTIIEL, HOLTPY https://m.edsoo.ru/00ada52c
54 Crtpoennie aToMoB. COCTaB aTOMHBIX bubmuotexa [JOK
saep. U3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3IEKTPOHHBIX 000JI04YeK
N bu6mmoreka [JOK
55 aToOMOB »JieMeHTOB [leproanueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XMMHUYECKOT0o
56 3JIEMEHTA I10 €ro MOJOKEHUIO B bubmoteka [JOK
[Tepuoguueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepponnueckoro 3akoHa
57 JUISL pa3BUTHS HayKku U npaktuku. [1. U. bubmmoreka [IOK
MenneneeB — yué€Hblii, mefaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DNEeKTPOOTPULIATEILHOCTH ATOMOB bubmmotexa [IOK
58
XUMHUYECKUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmioreka [IOK
59 HNonnas xumudeckas CBs3b
https://m.edsoo.ru/00adac34
50 KoBanenTHas nmosisipHasi XuMudeckas bubmuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HemoJisipHAs XUMUYeCKast bubmorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS bubmorexa TIOK

https://m.edsoo.ru/00adae28



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
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
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63 OKHUCIUTENBbHO-BOCCTAHOBUTEIIbHbBIE 1 bubmotexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKuCIUTENN U BOCCTAHOBUTEIHN 1 https://m.eds00.ru/00adb076
Pemenue 3agau no teme
65 «OKHUCITUTENTHHO-BOCCTAaHOBUTEIHHBIE
peaKITIm»
55| morews Crpome sovs S |1 BuGmiorera LIOK
P ' https://m.edso0.ru/00adb486
CBA3bH»
Kontponbnas padorta Ne4 o reme
67 «Crtpoenne atoma. XuMHIECKast 1 bubmioreia LTOK
' https://m.edsoo.ru/00adb33c
CBSI3b)
68 O6o6maroniee NOBTOPEHUE 32 KypC 1 bubmoteka IJOK
XUMUH § KJlacc https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo uacoB

KoHTpoJabHbIE

Bcero
padoThbI

IIpakTHUyeckue
padoThbI

u3

Pa3ngen 1. BemecTBo u xumuueckue peakuuu (1

Ileprnoanmueckuii 3aKoH.
IIepunonuueckas cucrema
XUMHYECKUX 31eMeHToB 1. 1.
Menneneea

3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB XMMHUYECKUX 3JIEMEHTOB
HEPBBIX TPEX MEPUOIOB

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX BEIIECTB

Buapl XuMu4yeckon CBSA3U U TUIIBI
KPUCTAJNIMYECKU X PEIIETOK

Kontponbhas pabora Nel o teme
«IToBTOpEHUE U YIIyOJICHUE 3HAHUM
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay

Knaccudukanus XuMu4eckux
peakMil O Pa3IMYHbIM IIPU3HAKAM

[ToHATHE O CKOPOCTH XMMUYECKOMN
peakiuu. [IoHsTHE 0 TOMOTE€HHBIX U
TFeTEPOreHHBIX PEAKITUAX

ITonsiTHe 0 XMMHUYECKOM PaBHOBCCHUU.
q)aKTOpI)I, BJIMAOIHNEC HA CKOPOCTH
XUMHYECKOU pC€aKiuuu U OJIOKCHUEC
XUMHUYCCKOI'O paBHOBECCHA

OKHUCIUTENBHO-BOCCTAHOBUTEILHEIE
peaknuu

10

Teopus 31EKTPOIUTHUECKOU
nucconuanyuu. CuibHble U ciadble
DJIEKTPOJINTHI

11

Honnble ypaBHEHUS peakIuii

12

XUMHYECKHE CBOMCTBA KUCIIOT U
OCHOBAHMI B CBETE MPEICTABICHUN
00 3JIEKTPOIMTUYECKOI T CcCOolUaluu

13

XUMHUYECKHE CBOMCTBA COJIEH B CBETE
npeCcTaBICHUN 00



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

3J'ICKTp0J'II/ITI/I‘IeCKOI71 JUucconranmuu

14 [Tonsarue o rugponuse conen
15 O0001IeHnEe U cucTeMaTU3aus
3HAHHUU
[TpakTueckas pabota Ne 1.
16 «Pemienne 3KkcrepuMeHTaTbHBIX
3a1au»
KonTponsHas padora Ne2 mo teme
17 «INEKTPOTUTUY €CKas U CCOLAAITHS.

XUMHUYECKHUE PEAKIIMHU B PACTBOPAX)

Paznen 2. HemeTranabl 4 ux coeqnnenus (26)

18

OO0mas xapakTeprCcTHKa rajoreHoB.
XUMHYECKHE CBOWCTBA HA IpUMeEpe
XJjopa

19

Xnoposoxopoa. ConsiHast KUCIIOTa,
XUMHUYECKUE CBOMCTBA, MOTy4YCHHE,
PUMCHEHHUE

20

[Tpaktrueckas padora Ne 2 o Teme
«lTonydyeHue COJSTHON KUCIOTHI,
H3y4YEeHUE €€ CBOWCTB

21

Brruucnenus no ypaBHeHUsAM
XUMHUYCCKUX peaKHHfI, €CJIM1 OJUH U3
peareHToB JIaH B N30BITKE

22

OO01m1as XxapakTepUCTUKA IEMEHTOB
VIA-rpynmnsl

23

AJNTOTPOMHBIE MOAU(PUKAIIUU CEPHI.
Haxoxnenue cepbl U €€ coeqMHEHNI
B IIpupoze. XUMUYECKUE CBOMCTBA
cephl

24

CepoBopopos, cTpoeHue,
(buznyYecKue 1 XUMUYECKHUE CBOICTBA

25

Oxcupsl cepbl. CepHas KUCIO0TAa,
(buznyecKkue 1 XUMHUYECKHUEe CBOICTBA,
pUMEHEHUE

26

XUMHYECKHE PEaKIUY, JIeKALUE B
OCHOBE MPOMBILUIEHHOT0 criocoda
IIOJIyYEHHUsI CEPHOM KUCIIOTBHI.
XUMHYECKOE 3arpsi3HEHUE
OKpY’KAIOIIEH Cpelibl COSAUHEHUSIMU
cepsl

27

Briuuncnenne MaccoBou J0OJIM BBIXOIA



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

IPOIYKTa PEAKIINU

28

OO61as xapakTepruCcTUKa 3JIEMEHTOB
VA-rpynnel. A30T, pacnpocTpaHeHue
B IIpUpoJe, pU3nvecKue u
XMMHUYECKHE CBOMCTBA

29

AmMEak, ero Gpu3ndecKue u
XMUMHYECKHE CBOWCTBA, TIOy4YEHUE U
pUMEHEHUE

30

[IpakTueckas padorta Ne 3 o teme
«[lonyyenrne ammuaka, U3yueHue ero
CBOMCTBY

31

A30THast KHCIIOTa, €€ PU3NUECKUE U
XMMHUYECKHE CBOWCTBA

32

Hcrnonb3oBaHne HUTPATOB U COJIEH
aMMOHHS B Ka4Y€CTBE MUHEPAIbHBIX
ynoopennit. Xummaeckoe
3arps3HEHUE OKPYKAIOIIEH CPEeIbl
COCIMHEHUSIMU a30Ta

33

®dochop. Oxeun dhochopa (V) u
(docdopHas kuciora, GU3NIECKUE U
XUMUYECKUE CBOKCTBA, MTOJTYYECHHUE

34

Hcnonws3zoBanue dpocdaros B
KayecTBe MUHEPAJIbHBIX y100peHuil.
3arpsi3HeHHEe PUPOTHON CpeJibl
¢dbocdaramu

35

VYriepon, pacupoCTpaHEeHHE B
npupoje, pu3ndeckue 1 XUMUYECKue
CBOMCTBa

36

Oxcuapl yriaepona, ux Gpuznyeckue u
XMMHYECKHE CBOWCTBA.
DKooruueckrue npodeMsl,
CBsI3aHHBIE ¢ OKcuaoM yriepona (IV)

37

VYrosapHast KUCIIOTA U €€ COU

38

[Ipaktrueckas padota Ne 4 o Teme
"TlomydyeHue yriekucaoro rasa.
KauecTtBennast peakius Ha KapOoHaT-

n

HOH

39

[TepBoHavabHBIE TOHATHS 00
OpPraHUYECKUX BEILIECTBAX KAK O
COEIMHEHHUSIX yriepoaa

40

erMHI/Iﬁ 1 €ro COCAUHCHU



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
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

[IpakTueckas padora Ne 5. Pemienue
a1 OKCIICPUMCHTAJIbHBIX 3aaa4 I10 TEMEC

«BakHeiime HeMeTaJJIbl U UX
COEIMHEHUI»

[ToaroroBka K KOHTPOJIBHOM paboTe
42 Ne3 o teme «Baxuetimnme
HEMETAIIIBI U UX COEIUHEHUS

Kontponbsnas pabora Ne3 mo teme
43 «BaxxHei1me HeMeTaJJIbl U X
COEIUHEHUDY

MeTtajabl 1 ux coequHenus (21)

OO0mas xapakTepycTHKa XUMHUY €CKUX
3JIEMEHTOB — METAJLJIOB.

44 Mertannnueckas CBs3b U
METaJUINYECKasi KPUCTAILINY eCKast
pem€rka. duznueckre CBONCTBA

MCTaJJIOB

XUMHYECKHE CBOMCTBA METAJIOB.
45 DNEeKTPOXUMUYECKUH P
HaIpsHKEHUM MEeTaJlIoB

O61ue criocoObl MoNy4YeHus
MeTaJuioB. CritaBel. BerunciaeHus mo
46 YPaBHEHHUSIM XUMHYECKUX PEAKIIUH,
€CIIM OJIMH M3 PEareHTOB COJCPKUT
npuMecu

47 [TonsiTHE O KOPPO3UHU METAIIOB

48 [llenounbIc METAUTBI

49 OKCI/II[BI U TUAPOKCHUABI HATPUSA U

KajauAa

50 [llenouHO3€eMeENbHBIC METAIIIBI —

KaJbLMI U MarHuu

55 Baxuelimue coequueHns Kajablus

52 O00011IEHNE U CUCTEMATH3ALAS

3HAHUI

53 JKEcTKOCTh BOIBI U CIOCOOBI €€
yCTpaHCHHUS

[IpakTrueckas pabota Ne 6 mo Teme
o4 "Xé&cTkocTh BOABI U METOABI €€
ycTpaHeHus"

55 AroMUHUHA



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
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

56

AMdoTepHbIC CBOWCTBA OKCHA U
THJIPOKCHIA

S7

Kenezo

58

Oxkcuibl, THAPOKCUABI U COMIU JKeJIe3a
(IT) n xene3a (I1I)

59

O00011IEHNE U CUCTEMATH3AIAS
3HAHUU

60

[IpakTueckas padorta Ne 7. Pemenune
9KCIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
«BaxHeimume MeTauibl U KX
COEAMHEHUSD

61

Brruucienus mo ypaBHEHUSM
XUMHUYECKUX PEaKIIMi, €CJIM OJINH U3
peareHToB JIaH B U30BITKE UJIN
COJICPXKHUT MpUMECH. BrraucineHus
MacCOBOM JIOJIM BBIXO/Ia MPOAYKTA
peakuuu

62

O00011IeHNE U CHUCTEMATA3ALHS
3HAHHUU

63

[TonroToBKa K KOHTPOJILHON paboTe
Ned 110 Teme «BakHenimie MeTaiibl
1 UX COEINHEHUI

64

KontponeHas pabora Ned mo reme
«Baknelie MeTaJuibl U UX
COEAMHEHUS»

Pasznen 4. Xumus u okpy:kaomas cpeaa (4)

65

BemectBa u Marepuaisl B
IIOBCETHEBHOM KU3HU YeJIOBEKa

66

XUMHUECKOe 3arps3HeHne
OKpY’KaroIei cpessl

67

Poas xumun B PELICHUHA
3KOJIOT'NYCCKUX npo6neM

68

O00011IEHNE U CUCTEMATH3ALAS
3HAHUHI

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68



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