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MNOACHUTEJBHASA 3AIINCKA

AnanTtupoBaHHas pabouas mporpamMmMa IO XUMHUHU JUIsi OOydYaroImUXCs ¢
HOJIA (BapuanTt 6.2) pa3paboTaHa ¢ y4eTOM OCOOEHHOCTEH MCUXOPU3UUYECKOrO
pPa3BUTHS, WHIAWMBUIYAIbHBIX BO3MOXKHOCTEW OOydalommuxcs, U 0OecreunBacT
OCBOEHHE COJIEp>KaHUs 00pa30BaHUsL..

AnanTtupoBaHHas pabouas mporpamMmMa IO XUMHUHU JUIsI OOydYaroIIUXCs C
HapyLIEHUsMH ONOPHO-/IBUTaTEIbHOTO amnmnapara (BapuaHT 6.2) MpeanoJiaraer,
4YTO OOydYaromuecs ¢ HapyUICHUSIMU OMOPHO-IBUTATEIBHOIO amnmapara mojaydyaroT
oOpa3oBaHME, COOTBETCTBYIOLIEE IO UTOTOBBIM JOCTH)KEHHUSAM K MOMEHTY
3aBepIICHUs OO0y4YeHHUs IUITAHUPYEMbIM pe3yJibTaTaM OCHOBHOTO  OOIIEro
o0Opa30oBaHUsI HOPMATUBHO Pa3BUBAIOIINXCS CBEPCTHUKOB.

Cucrema OIEHKM JOCTIDKCHHH TUIAHUPYEMBIX pe3ylbTaTOB TpU3BaHa
CHOCOOCTBOBAaTh  MOJAJEPKAHUIO  €IUHCTBA  0Opa3oBaHUs, OOECIEUEHUIO
IIPEEMCTBEHHOCTH B CHUCTEME HETpPEpbIBHOrO oOpa3oBanus. [Ipouenyps! Tekyuiei,
MIPOMEKYTOUYHONH U UTOTOBOM OIEHKH PE3yJIbTaTOB OCBOCHMS, aJalTUPOBAHHOU
paboueif  mporpamMmbl,  aJanTUPYIOTCS B COOTBETCTBUU C  OCOOBIMH
oOpa3oBarenbHBIMH TOTpeOHOCTAMH oOydarommxcas ¢ HOJA. Ananranus
npesnonaraet (B COOTBETCTBUU C PEKOMEHAALUAMHU TICUXOJIOTO-TIEAarorndeckoro
KOHCHWJIMyMa OOpa30BaTebHOM OpraHu3aldd C YY€TOM WHAMBHIYaJIbHBIX
ncuxo(U3NIECKUX 0COOEHHOCTEN 00YUaIOIIeTrocs ):

v OpPraHu3alMi0 W  [POBEACHUE  OLECHOYHBIX  MEPOIPHUITHH B
WHIUBUAYAJIbHOU (opMe;

v U3MEHEHUE BPEMEHHOI0 PEeXHUMa, MPEAYCMOTPEHHOTO MpOLEAYypon
MIPOBEICHUSI OLIEHOYHBIX, KOHTPOJIBHBIX padoT;

v aIanTaIyio MpeAsiaraeMoro 00yJaroneMycsi TeCTOBOTO (KOHTPOJIBHO-
OIICHOYHOI'0) MaTepHaa;

v CHELMATBHYIO TICUXO0JIOTO-TIeIarOTHYECKYI0 MTOMOIIb 00Yy4arOIUMCS C
JIBUTATEIPHON MAaTOJOTHEN (Ha dTanax MPUHSATHS, BHITIOJHEHHS y4eOHOTO 3a/IaHUS
U KOHTPOJIA pe3yJbTaTUBHOCTH), AO3UPYEMYIO HCXOAS W3 WHIAWBUAYATbHBIX
OCOOCHHOCTEM 370pOBbsi OOYHYAIOIIErOCs C JBUTATEIbHBIMU HAPYIICHUSMU U
UMEIONINXCA OTPAaHWYCHUH, HamNpaBlICHHYIO Ha CO3JaHUE W TOJICpPKAHHE
HYMOILIMOHAIIBHOTO KOM(OPTHOTO KiIMMaTa BO BpeMs TMPOBEACHHUS OIICHOYHBIX
MEPOIIPUATHH.

[Tpu opranu3anuy OIEHOYHBIX MPOIEAYP s 00yJaromIUXCsi B COOTBETCTBUU
s ooydaromuxces ¢ HOJIA (BapuaHT 6.2) co3mar0TCsl CHElUalibHbIE YCIOBUS,
00ycC0oBJIEHHbIE OCOOBIMH OOpa30BaATEIBLHBIMU MOTPEOHOCTIMU OOYYAIOUIUXCS C



HOJIA u cBs3aHHBIMH C HUMH OOBEKTUBHBIMU TPYIHOCTSIMU. J[aHHBIE yCIIOBUSA
BKJIIOYAIOT:

v CIeIMAIbHO OPraHM30BaHHYIO cpely H pabodee MeCTo B
COOTBETCTBHM C OCOOCHHOCTSIMH OTpaHUYCHUN 3JI0POBBs, OOYyYalOIIErocs ¢
HOJIIA;

v conpoBoxkieHne (momoirs) odyyvaromerocsi ¢ HOJIA B cooTBeTcTBUM
C OCOOEHHOCTSMM ICHUXO(PHU3UUECKOTO Pa3BUTHS M HMEIOLIUXCS OTpaHUYCHUH,
obOyuaronuxcs ¢ HOJA (mpu He0OX0aUMOCTH);

v MCMOJIb30BAaHME ACCUCTUBHBIX CPEJACTB U TEXHOJIOTHIA;

4 BO3MOKHOCTh OpraHu3aluu KopoTkoro nepepoisa (10 - 15 Mun) npu
HapacTaHUM B TIOBEJCHUH 00YYaIOIIerocs MPOsBICHUNA YTOMJICHHUS, UCTOIICHHUS.

OreHka nIpeIMETHBIX PE3yIbTaTOB MPEACTABISAET COO0M OLIEHKY JOCTUKECHHUS
OOyYaIOIIMMUCS TUIAHUPYEMBIX PE3YJIBTATOB M0 OTJAEIBHBIM YYEOHBIM MIPEAMETAM.

[Ipu omeHke mnOpeAMETHBIX pe3yiapTaToB, oOydaromuxcs c¢ HOIA
NEeAarornyeckuii pabOTHUK YUYUTHIBAET OCOOCHHOCTH HX IMCUXO(PHU3UYECKOTO
Pa3BUTHUSA U UMEIOIUECS OTPAHUYCHUS.

[Ipy omeHke YCTHOrO OTBETa YYWUTHIBAIOTCS pPEYEBbIE OCOOEHHOCTH
oOyJaroluxcs ¢ JBUraTeIbHBIMM HApyILICHUSAMHM U HE CHIKAIOTCA OTMETKU 3a
HEJOCTAaTOYHYI0 HHTOHALMOHHYIO BBIPA3UTEIBHOCTh, 3aMEUICHHBIA TEMI U
OTCYTCTBHE IIJIABHOCTH, CKAHAUPOBAHHOCTh PEYHU U JIPYrHe OCOOEHHOCTH.

[Tpu olieHKe pe3yIbTaTOB MUCHMEHHBIX pa0OT HE CHUYKACTCS OTMETKA 3a:

v HENPAaBWJILHOEC  HAIMCaHWE CTPOK  (3y04aToCcTh, BBITHYTOCTb,
BOTHYTOCTh, KOCO€ pACIIOJIOKECHHE OYKB, HECOOIIOACHHE W IIPOIYCK CTPOKH,
HECOOI0ICHUE TTOJIeH );

v BBINIQJICHUE BJEMEHTOB OYKB WJIM HX HE3aKOHYEHHOCTb, JIMILIHUE
JOTIOJTHEHUSI OYKB, HEOJMHAKOBBIM X HAKIIOH U JIpyTUe OCOOEHHOCTH;

v HapyIIEHUs pa3MepOB OYKB M COOTHOIIICHUS UX TIO0 BHICOTE U IMIMPHUHE;

v CMEIIEHUE CXOAHBIX M0 HAYEPTAHUIO OYKB;

v MIPEPBIBUCTOCTD MHUCbMa WJIM MTOBTOPEHUE OTAEIBHBIX €r0 3JIEMEHTOB

3a CUET HACWJIHCTBEHHBIX JIBUYKCHUM.

[Tpu orieHKe 3HAHMI OCYIIECTBISIETCS yUeT OMMOOK, CBSI3aHHBIX C (DOHETHUKO-
dboHemMaTHYeCKUM © OOIUM HEIOpa3BUTHEM peud. B Takmx cimydasx
PEKOMEHAYETCS OCYILIECTBIISITH OLIEHKY COBMECTHO C YYUTEIEM-JIOTOIEIOM.

Texymuii KOHTPOJIb B (OpME YCTHOTO OMPOCa MPU HU3KOM KadueCTBE YCTHOM
DKCTIpecCUBHOM peun oOyuatomuxcsi ¢ HOJA HeoOXxogumo  3aMEHSTH
MMCBMEHHBIMUA PabOTaMU B Pa3HBIX JOCTYNHBIX uM (opmarax. KoHTpoibHBIE,
CaMOCTOSATENbHBIE W TMpaKTHUYeCKHue pPaboThl TpH HEOOXOIUMOCTH MOTYT



IIpEeUIaraTbCs C HCMOJB30BAHUEM DJIEKTPOHHBIX CUCTEM TECTUPOBAHMS, HWHOTO
IIPOTrPaMMHOI0 o0ecrniedeHus, JAFOIINX BO3MOKHOCTb BECTH
NepCOHUPUIIMPOBAHHBIM ~ y4eT y4eOHBIX JIOCTIDKEHUH, O0OydYaroImuxcsi ¢
JIBUTaTEJIbHBIMU HAPYLICHUSIMU.

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3oBarteNbHbIX opranuzanusix Poccuiickoit denepanuu.

[Iporpamma 1Mo Xumuu Oa€T TPEACTABICHHUE O LEJAX, OOIIel CcTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM IMPOTrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuXxCs, OMNpPEAeNsSeT BO3MOXXHOCTU TMpeaMera s
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATENILHOM JIEATEIbHOCTH OOYYalolerocss Mo OCBOEHUIO
y4e0HOTO coIepKaHusl.

3HaHUWE XUMHUHU CIYKUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromierocsi, ero MpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPruM U 00 DSBOJIIOIMHU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MaCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUSA |
dbopMupoBaHUs KYyJIbTYPhI JMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINUJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOW  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIESITEILHOCTH;



3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIs1a HA €QUHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K ECTECTBEHHO-
HAaYYHBIM 3HaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMUU OOECHEUYMBAIOTCSA CIEIM(PUKON
COJIEp’KaHMsl  y4eOHOTO  MpEeIMETa, KOTOpPBIM  SIBISIETCS  IEIarorMuecKu
aJanTHPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero oopa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa cojiepkaHus MPOrpaMMbl IO XMMUU CPOPMHUpOBAHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XHUMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBIeHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJIHOTO
YpPOBHSI K JPYyroMy, BBITIONHSSA (YHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOJTYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XMMUUYECKOW COCTABIIAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKalomuid MUpy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.



3amaya y4eOHOro MpeaMeTra COCTOMT B (OPMHUPOBAHUU CHCTEMbl XUMHUYECKHX
3HAHUN — BaKHEHIIMX (PAKTOB, MOHATUN, 3AKOHOB U TEOPETUUYECKUX IMOTOKEHUH,
JIOCTYIIHBIX 000OIIEHH MHPOBO33PEHUYECKOIO XapakTepa, s3blKka HayKd, B
NPUOOIICHUM K HAyYHBIM METOJaM T[O3HAHUS TMPU M3YYCHUU BEUIECTB U
XUMUYECKUX PEaKInii, B HGOPMUPOBAHUH W PAa3BUTUHU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUSI BaXKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (opmupoBaHUE HHTEIUICKTYJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJICHHOCTb OOy4YeHUSI HA CHUCTEMAaTHYECKOE IPUOOIIECHUE
oOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIUMHUCS
OTbITa PAa3HOOOPA3HOM JIEATENLHOCTH, MO3HAHMS M CaMOIO3HAHHUSA, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), UMEIONIUX YHHBEPCAIbHOE 3HAYCHHUE [IJIS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPAMOTHOCTH, B TOM 4YHCIE€ YMEHUW OOBSICHATH U OIICHUBATH SIBJICHUSA
OKPY’KaIOIIEro MHUpa, MCIHOJIb3ys 3HAHWUS U OIBIT, MOJYYEHHbIE MPU H3YyUYCHUU
XUMUH, TPUMEHSATh HMX MPU pPEUIeHUU MpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYAOBOU JIEATEIBHOCTH;

— (opMupoBanne y o0OydarOlmUXCd TyMAaHUCTUUYECKUX OTHOIICHUH,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH HKOJIOTHYECKU
1eJIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYAOBOM NEATEIHHOCTH B IIEIAX
COXPaHEHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEHU IPUPOLHOUN CPEBIL;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMS  OOILEYEIIOBEUECKHX LEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo¢uiisi U HANPABIEHHOCTH JalbHEHIIETo
oOy4eHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3Y4YCHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poinp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSL B CUCTEME HayK.
Tena u BemiectBa. Du3nMueckue CBOWCTBA BEIIECTB. ATrperaTHO€ COCTOSHUE
BemlecTB. [loHsiTHE O MeTojax Mo3HaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U Cl0XKHBIE BelecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyrna. BaaeHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHNUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEeAKIUi (COeTUHEHNs, Pa3I0KEHHUsI, 3aMELIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE W KOHJEHCALMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCAaHWE MPU3HAKOB IMPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jioxkeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3eJICHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMSA, XpoMaTorpadusi, MpoBeJeHNUE OUYNCTKH TTOBApECHHON
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHHS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JIaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimoposn — 3ieMeHT U mpocToe
BemecTBo. HaxokneHuwe kucimopoma B Tpupoae, (U3MUYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrnocoOsbl



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoja B mpupoze. O30H — aioTporiHas MoAuUKaIus KUCIopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpilieHHbIE M HEHACBIIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupo/i€ U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA NPUPOJIHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukanuss oOcCHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psanm axktuBHocTm wmetamnoB H. H. bekerona.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEIECIICHUE CONEPKaHUs KHUCIOPOAa B BO3AYyX€E, MOJIYyYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMMCaHWE WX CBOMCTB, MOJy4YE€HHE, COOMpaHHUE, pacliOo3HABaHUE U M3YUYCHUE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTBIO, TPUTOTOBJIICHUE PACTBOPOB C OMNPEACIEHHON
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaO0JI0ICHUE U3MEHEHHUSI OKPACKM MHAMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpPA COJIM, PEIICHHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKH KIACCU(PUKAIMKM XUMUYECKUX djeMeHToB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

Ileprognyeckuii 3akoH. Ilepuoanyeckas cucteMa XUMUYECKHUX 3J1EMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIIMHHONEpUOAHAs  (OPMBI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUS paJdyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIlaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IPpaKIaHUH.

Xumuueckasi cBsizb. KoBasieHTHas (TOJisipHAsE W HETMOJSpHAs) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAJIOB W HEMETAJUIOB, B3aUMOJACHCTBUE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBS3€M MpU W3YYEHHM XMMHM B 8 KJlacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIA (akT, TUMOTE3a, TEOPHUs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTB, MOJIEKYJA, JJIEKTPUUECKUM 3apsiji, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUONOB, Kalausd, KalbLUusid M HX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanms XuMUYecKuX peakuuid Mo pa3anvyHbIM MIpU3HAKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTHE O CKOPOCTH XUMHUYEecKOW peakiuu. [loHsiTHEe 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONTUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAlIEHHbIE HWOHHBIE YypaBHEHUs peakiuil. CBONCTBA KHUCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPIaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIOB (rpaduTa M aimasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3MOXKHO  MCIIOJIb30BAaHME BHJEO MaTepUaloB), IMPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakUuu Pas3loKEeHMs], COEIMHEHUs ), PaclO3HABAaHUE HEOPTaHMUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3HUECKHUe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHas KucioTa, XUMUYECKHE CBOMCTBA, IMOJyYEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HA OpPraHM3M 4YeloBeKa. BakHelnue XJIOpHIbl M HX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUTOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3Mueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEeACTaBUTENSl Kjacca KHUCIOT U chneuuduyeckue). XHUMHUYECKUE pEeaklnu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpeibl COCNUHEHMSIMU Cepbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTETICHN OKHCICHHS. A30T, pacpOCTPAaHEHHE B MPHUPOJIE,
busnueckue u xumMrueckue cBoiictsa. KpyroBopor azora B npupojie. AMMHUAK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THas KHCJIOTa, €€ TOJIydeHHE, (U3UYECKUE W XUMHUUYECKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKAIoIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arps3HEHUE BO3AyXa, MOYBbI U BOAoEMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE W XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTCMICHW  OKHUCJICHHWS.  YTJIEPOA,  aJUTOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiicTBa. Ancop6ius. KpyrosopotT yriepoaa B npupoje. OKCuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekt. YronpHas KucaoTa U €€ coyu, uX PU3NUeCKue U XUMUYECKUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYabHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHUICH, STAHOJI, TJINLEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojgax — U uX
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpejcTaBlieHus 00
okcune kpemausi (IV) u kpemuueBoi kucinore. CHWIMKAThl, X WCIOJIb30BaHUEC B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa30B HEOPTAHUYECKUX BEHIECTB, CBOMCTB COJISIHOW KHUCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTEHUIOB), O3HAKOMIICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIIEHHON CEpPHOM KUCJIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha CyJbdat-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBHIX U (HOCHOPHBIX yAOOpEHUH, MOTyueHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3aMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJIEOMATEPUAJIOB), M3y4YCHUE MOJIEJIeN
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, paclo3HABAHUE U U3YUYEHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHUE KAaYECTBEHHBIX peaklMil Ha kapOoOHAT U
CUJIMKAT-UOHbl WM W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM NPOMBIIUIEHHOCTH, PELUIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MeTasuuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepuCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTajuioB. MeTajindeckasi CBsi3b U
METAJIMYECKass  KpUCTa/UIMUeCKass  pelmi€Tka.  DJIEKTPOXUMUYECKUH Pl
HaIpsOKeHUN MeTalioB. U3nueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie meTamnel: nonoxkeHue B Ilepuognyeckoil cucteMe XMMHUUYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3ndyeckre 1 XUMUYECKUE CBONCTBA MarHus
U Kanpuuda. Baxseiimve coenvHeHHs Kaiablus (OKCUZ, TUIPOKCHUA, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJblIUS W HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE BHUIACOMATEPUATIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllecCa TOPEHUS KeJe3a B KUCIOPOJIe
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), mexu (11), HaOMrOMEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
U TUIPOKCHUIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BakHeiime
METAJUIBI U UX COSTUHCHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM XW3HM YeEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momMorib mpu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HCHHE OKpYKarolehd cpennl (MpenesbHas JOoMmyCcTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumMeHm:

H3y4deHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnuie ceasu



Peanuszanus MeXnpeIMETHBIX CBSI3€M MpU M3YYEHHMM XMMHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TMOHSATHS: HAy4YHBIH (DAaKT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTb, MOJICKYJa, 3JICKTPUYECKHUIN 3apsii, MPOBOJIHUKU,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIIBI W3MEPEHHUS, KOCMHUUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIC3HbIC HCKOTIaeMbIE, TOIUJIUBO, BOJIHBIC pecypchl.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI
ITO XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHMs JOCTUTAIOTCS B XOA€ OOydYeHHsT XMMHUU B €IUHCTBE Y4eOHOU U
BOCHUTATEILHON JEATEIBHOCTH B COOTBETCTBUU C TPAJIUIIMOHHBIMU POCCUIUCKUMHU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMAIIA3AIUN O0yYarOIIUXCA.

JInyHOCTHBIE  pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOMIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX IIEHHOCTHBIX OPHUEHTAMA W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOT'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHWS 3HAYEHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMAaIUe o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM MEATENBbHOCTH TMpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUECOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOILIECCE OTOM y4eOHOM NESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE IMIOBEAECHUE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEIIECTBE M XMMHUUYECKOW pEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJII TTIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUU I10
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBICHHOCTH M YPOBHSA OOy4eHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTU MW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HETPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KyPEHHUS),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXKEHHUE K TPYAy M pe3yjbTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AESATENBHOCTA U Pa3BUTH HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHUE [IEHHOCTH 310POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBui1 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KyJBTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M IMyTell UX pEeHIeHUs MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMupoOBaHUS MHUPOBO33PEHUS OOIIEHAyYHbIE TMOHATHS (3aKOH, TEOpHs,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHUPA, U YHUBEpCaJbHbIe yueOHbIE NeUCTBUS (I103HABATENIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Ba3oBble Jjornueckue AeiicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
MOHATHS 1711 OOBSICHEHUS OTMIEIBHBIX (DaKTOB U SIBJICHHM, BRIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUU 3HaK (CHMMBOJ JJIEMEHTAa), XUMHUYecKkas (opMyrna U ypaBHEHHE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKXKe€ B KA4eCTBE OCHOBBI Uil (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIApHAs JUTEpaTypa XHUMHYECKOTO COJCpXKaHHUS, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [JIsi BBIMOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (POpMY MpeacTaBiIeHUsT HHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE HCIIOJIb30BaTh M AaHAIU3UPOBAaTh B TMpolecce Yy4yeOHOHl u
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHHE OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBINIOJIHEHUS MPEJIOKEHHOM 3a1a4u;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pe3yabTaTOB BBIMOTHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOWCTB BEIIECTB, YIEOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM M HMCCIIEJIOBATENBCKON  MEATENBHOCTH  TPH  PEIICHUHU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uIil (00CyXIeHuss, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYpPMBbD», KOOPAUHALIUS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJISTh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSIX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMble B yCIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yabTaTOB IO OCBOCHHIO 0053aTeIHHOTO
COJEp)KaHUsl, YCTAaHOBJIEHHOTO MaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  IMOJYYEHWI0 HOBOIO 3HAaHWS, €ro  HHTEpIpETalNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XUMUYECKHX IMOHATHI: aTOM, MOJEKYJAa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsl XUMUYIECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIOBOM 3P(DEKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(IpolLieHTHAas! KOHIICHTpAIUsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENsATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbici [lepuonnueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OINKCHIBATh U XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabnune «llepuomuueckass cucteMa XumMudeckux »dyemeHtoB [, U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYKO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »3JIEMEHTa 1o (opmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IleHHe, CHUCTEMaTU3alnI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI1 M3Yy4YCHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TakXKe IpaBWjiaM oOOpallleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TNPUTOTOBICHUIO
pacTBOPOB C OMNPEICIEHHON MACCOBOM JOJIEH PACTBOPEHHOTO BEILIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHU:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMMUYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYECKasl CBS3b, TEIJIOBOU A (DeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUInYecKasi), KpHUCTAUIMYECKass pEmETKa, KOppO3us METALIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, TMPEAeNbHO JOMyCTUMAs
koHueHtpanus [1JIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsi/i MOHA M0 XUMHUYECKON (opMylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
tabnnunyio Gopmy Ilepruoandeckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTUKAMH  CTPOEHHMSI  aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B
npenesax MajlbIX MEePUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMIME U CHEIUPUICCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJEKTPOJUTUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca STUX PeaKIui;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (opmyie
COEIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHHUI0O U COOMPaHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uonua-, kapOonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEeMATHU3allMi0, BBISBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanyecTBo yacoB
DJIEKTPOHHbBIE
Ne HaumenoBanue pasjieioB Kont Ipakr
Bcer (uu¢poBbie) oOpa3zoBaTe/ibHbIE
n/n H TeM IPOrpamMMbl PoOJIbHbBIE HYecKue
0 pecypchl
padoTshI padoThbI
Paznen 1. IlepBoHayaibHble XMMHYECKHE MOHATHUS
XuMuss — BakHasi 00J1acTh
11 €CTECTBO3HAHMS M IIPAKTUYECKOU 5 2 bubsmorexa HOK
' P https://m.edsoo.ru/7f41837c
NesITeIbHOCTH YeJI0BEKa
19 BemectBa u xumMudeckue 15 1 bubanoreka [HOK
' peaxImn https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nes 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelECTB
51 Boznyx. Kucnopon. 6 bubnuotexa I[HOK
' ITonsiTre 06 oxkcuaax https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonstue 0 3 1 bubnuotexa I[HOK
' KUCJIOTaX M COJISIX https://m.edsoo.ru/7f41837c
53 Bogna. PactBopsl. [lonsiTue 5 1 1 bubnuotexa I[HOK
' 00 OCHOBaHMSX https://m.edso0.ru/7f41837c
OCHOBHEIE KJIacChI bubnuoreka HOK
2.4 . 11 1 1
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Xumunueckasi cBsi3b. OKHCIAUTEIbHO-BOCCTAHOBUTE/IbHbIE pPe€aKnuu

Paznea 3. Ilepuoanyecknii 3axkod u Ilepuoanyeckasi cucrema xumuuyeckux 3jiemeHToB JI. U. MenaeseeBa. CTpoeHue aTromMoB.

3.1

[lepuoanueckuii 3akoH U

7

bubmmoreka

LIOK



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

[Tepuoamueckas cucreMma
XUMHYeCKuX oiaemento JI. .
MenaeneeBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢c

Xumuueckas CBSI3b.

3.2 OKUCIUTEIILHO- 8 Bubmiorexa HOK

' https://m.edso0.ru/7f41837¢c

BOCCTAHOBUTCJILHEBIC peaKI_[I/II/I

bubnmoreka LHOK

Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa HOK

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

9 KJIACC

KoimuecTBo yacos DJIEKTPOHHbBIE
J HaumeHoBaHue pa3genoB U TeM B Kontp IpakrTu (uu¢posBbie)
n/n NMPOrpamMMbl ce OJILHBIE JecKue oOpa3oBaTe/ibHbIE
ro
padoThI padoThI pecypchbl
Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIUU
1 [ToBTOpeHue u yriyOiieHHe 3HaAHWM bubmorexa HOK
) 1 https://m.edsoo.ru/7f41a63
1 OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca 6
bubnuorexa [JOK
1 OcHOBHBIE 3aKOHOMEPHOCTH
. 4 https://m.edsoo.ru/7f41a63
2 XUMHYECKHUX PEaKIIHii 6
1 DNEKTPOIUTHYUECKAs  JAUCCOIUAINS bubmorexa [TOK
P ' 8 1 1 https://m.edsoo.ru/7f41a63
3 XUMHYECKHE PEaKIIUU B PACTBOpPAX 5
Hroro no paszneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
bubnuorexa [JOK
2 OO61mas xapakTepUCTHKa XUMUYECKUX
4 1 https://m.edsoo.ru/7f41a63
1 anemeHToB VIIA-rpynmnsl. ["anorenst 5
5 OO0m1as XxapakTepruCTUKa XUMHIECKUX bubnuotexa [JOK
9 anemeHTOB  VIA-rpymmer. Cepa wum  eé 6 https://m.edsoo.ru/7f41a63
' COEIMHEHUS 6
5 OO0m1as XxapakTepruCTUKa XUMHIECKUX bubnmnoreka [{OK
3 aneMeHTOB VA-Tpymibl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a63
' COEMHEHUS 6
2 OO0mas XxapakTepruCcTUKa XUMHIECKUX 3 1 9 bubnuotexa [JOK
4 anemeHToB  IVA-rpynnel.  Yriepon u https://m.edsoo.ru/7f41a63



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
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

erMHI/Iﬁ U UX COCAUHCHUA

o

I[TPOTPAMME

Hroro no pazaeny 25
Paznen 3. MeTaJUIbI M MX CO€IHHEHUS
3 bubnuorexa IIOK
1 OO01111e cBOMCTBa METAJIJIOB 4 https://m.edso0.ru/7f41a63
' 6
3 Baxueiimme  mertamiusl 0 M HX Bubmorexa LIOK
16 https://m.edsoo.ru/7f41a63
2 COEIMHEHUS 6
Wroro mo paszneny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
4 BemectBa u Marepuansl B IKHU3HH Bubmmorexa HOK
3 https://m.edso0o.ru/7f41a63
A yeJoBeKa 6
Hroro no paszneny 3
bu6nuorexa [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoauyecTBO yacoB I[a 3JIeKTp0HHbIe
Tema ypoka Koutp Ipakru | Ta uudpossbie
n/n OJILHBIE yecKue U3Y4YeHH oOpa3oBaTe/ibHbIE
cero padoThI padoTshI s pecypchbl
[Ipenmer xumuu. Ponb xumuu B bubmunorexa 1HOK
JKU3HU YejaoBeKa. Tena U BelecTBa 1 https://m.edsoo.ru/ff0d210c
IlousiTe 0 MeTojax IIO3HAHHUS Bbubmmnoreka [IOK
B XMMUH https://m.edsoo.ru/ff0d227e
YucTteie BelecTBa M CMECH. bubmmorexka 1{OK
CrniocoOnI pasneneHus cMecei 1 https://m.edsoo.ru/ff0d26ca
N bu6nmorexa 1JOK
TOMBI M MOJICKYIIbT https://m.edsoo.ru/ff0d2a6¢
XUMHUUECKUE DJIEMEHTHI. 3HAKHU 1
(CMMBOJIBI) XUMUYECKUX IEMEHTOB bubmorexa LOK
https://m.edsoo.ru/ff0d2be8
IIpocThie U CIIOKHEIE BEIISCTBA bubmmorexa HOK
p H 1 https://m.edsoo.ru/ff0d2a6¢c
ATOMHO-MOJIEKYJISIPHOE YUCHHE bubmmorexa OK
yAp yd 1 https://m.edsoo.ru/ff0d2d50
3aKOH TMOCTOSIHCTBA COCTaBa bubmuorexa 11OK
BEIIECTB.  XHUMHYecKas  Qopmya. https://m.edsoo.ru/ff0d2eae
BameHTHOCTL a4TOMOB  XHMHYECKHX Bu6mioreka 1TOK
2JIEMEHTOB 1 https://m.edsoo.ru/ff0d323c
OTHOcHTEenbEHAS aToMHas

Macca. OTHOCHUTENbHAST MOJEKYJISIpHAS
macca
MaccoBasg J10JIsI XUMHYECKOTO

bubnuorexa 1JOK
https://m.edsoo.ru/ff0d350c
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3JIECMCHTA B COCIUHCHNHU

KomnuectBo BemectBa. Mob.

bubnuorexa 1JOK

5
Momnsipnas macca https://m.edsoo.ru/ff0d5230
Ousndeckue MW XHUMHYECKHE but6moreka 11IOK
8 ABJIeHUA. XUMHUYECKasd PEaKLUs https://m.edsoo.ru/ff0d37fa
[Ipu3naku u YCIIOBUS Bubmuorexka LHOK
MPOTEKAHUS XUMHUECKUX PEaKI https://m.edsoo.ru/ff0d3a16
9 3aKOH  COXpaHEHHs  Macchl bubnnorexka LHOK
BEILIECTB. XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus KOJIMYECTBa,
10 Macchl BEILIECTBA IO ABHEHUAM Bubmaorexa IIOK
. yp https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIui
Knaccudukanuss XuMudeCKux
11 €aKIun (Coeq)I/IHeII{II/ISI a3JI0’KECHUS bubmmorexa HOK
peai 5 > P : https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
Bos — CMEChb  TIa3oB.
12 CocraB ;13’; a. Kucnopo — bubmmorexa HOK
AY%d. poA https://m.edsoo.ru/ff0d448e
AJIEMEHT U MPOCTOoE BemecTBo. O30H
dusnveckue MW XUMHUYECKHUE bu6moreka 1IOK
CBOMCTBA KHCJIOpOJa (peaxuyu https://m.edsoo.ru/ff0d4614
okucieHnus, ropenue). Ilonstue 00
OKCHJIaX
13
CniocoOb1 MTOTyYSHUS but6moreka 1IOK
KHCIIOpoJla B Jaboparopuul | https://m.edsoo.ru/ff0d497a
MPOMBILUIEHHOCTH. [Ipumenenue
KHCIIOpOJa
TennoBoii 3g ekt xumudeckon bubmuoreka LHOK
14 peakuuu, TTOHSATHE 0 https://m.edsoo.ru/ff0d4790

TEPMOXUMHYECKOM ypaBHEHUH, 3K30-

bubnuorexa 1JOK
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Y SHJIOTEPMUYECKUX PEAKIIHIX
TommmBo (HEpTH, yroab u

METaH). 3arpsi3HeHUE BO3/1yXa,

CIOCOOBI €r0 MPEeAOTBpAlIECHUS

https://m.edsoo.ru/ff0d4c4a

Bomopon — snemeHT u bubmmorexka [HOK
mpocrtoe BemiecTBo. HaxokneHue B https://m.edsoo.ru/ff0d4dd0
15 npuponae
dm3pyeckue W XUMHYECKHE bubmuorexa 1HOK
cBoiicTBa Bomopoaa. IIpumenenue https://m.edsoo.ru/ff0d4dd0
BOJIOpPOJIA
ITonsiTHE O KMUCIOTAX U COJIAX bubmmorexa HOK
16 https://m.edsoo.ru/ff0d50d2
CriocoObl nosTyyeHust BOJ0po/ia bubnuoreka LHOK
B JabopaTopuu https://m.edsoo.ru/ff0d4ddo
Mounsipabiii 00BEM Ta30B. 3aKOH bubmuorexa [HOK
Asorajpo https://m.edsoo.ru/ff0d542e
Breraucnenus 00BEMa, bubmuoreka IJOK
KOJMYECTBA BEILECTBA Tra3a IO €ro https://m.edsoo.ru/ff0d55a0
17 WU3BECTHOMY KOJMYECTBY BEIECTBA
WK 00bEMY
Boraucnenuns 00EMOB ra3oB 110 bubmnorexa LJOK
yPABHCHHIO PEAKIYH HA OCHOBE 3aKOHA https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
Ousndeckue ©W XUMHUYECKHE but6moreka 1IOK
CBOMCTBA BOJBI https://m.edsoo.ru/ff0d587a
18 CocraB ocHoBauwmii. IloHsATHE bu6nuorexa 1JOK
00 MHIMKaTOpax https://m.edsoo.ru/ff0d59e2
19 Boma  kak  pacTBOpHTEINb. bubnmnorexka [HOK

HaCI)IIlIeHHI)Ie n HCHACBIIIICHHBIC

https://m.edsoo.ru/ff0d5b40
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pacTtBOpbl. MaccoBasi J10J1s1 BEIlleCTBA B
pacTBope

Oxcuanr: COCTaB,
Kyaccudukanms, HOMEHKJIATypa

bubnuorexa 1JOK
https://m.edsoo.ru/ff0d664e

20 [Tonyyenne W  XUMHUYECKHE
CBOMCTBA KHUCJIOTHBIX, OCHOBHBIX U Brbmrorexa LIOK
aM(bOTEPHEIX OKCHIOB https://m.edsoo.ru/ff0d664e
OcHoBaHus: COCTaB, bubnuorexa 11OK
21 KJ1accu(uKalus, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
[Tonyyenue ©  XUMHYECKHUE Bbubmmorexa LIOK
CBOICTBa OCHOBAHU U https://m.edsoo.ru/ff0d67ca
Kucnorsr: COCTaB, bubmuorexa 11OK
99 KJaccu(uKaIus, HOMEHKIaTypa https://m.edsoo.ru/ffOdfee2
[Tonyyenue ©  XUMHYECKHUE Bbubmmorexa LIOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ffOdfee2
Commn cpeaHue):
23 HOMEHKJIATypa, CIIOCOOBI H(()nyfeHI/If){, bubmmorexa LIOK
. https://m.edsoo.ru/00ad9474
XHMHYECKHUE CBOMCTBA
I'eneTnueckas CBS3b MEX
24 KJIaccaMu HeOpFaHI/IlICCKE)}(/ bubmmorexa LIOK
. https://m.edso0.ru/00ad9a50
COCTUHCHUI
[TepBbIe ITONBITKH bubmuorexka [HOK
KJaccuukanmum XAMUYECKHAX https://m.edsoo.ru/00ad9ffa
snemeHToB. [loHdatne o rpynmax bubmmoreka LIOK
o5 CXOJIHBIX 3JIEMEHTOB https://m.edsoo.ru/00ada52c

[lepuonuueckuii  3aKOH U
[Tepnonnueckas cucTeMa XUMHYECKUX
anemenToB 1. . MenneneeBa

[Iepuonsl, rpynmsl, MOATPYIIIBI

bubnuorexa 1JOK
https://m.edsoo.ru/00ada52c
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Ctpoenne aromoB. CocraB
aTOMHBIX sanep. M3oTormbl

bubmmoreka 1IOK
https://m.edsoo.ru/00ada342

26 Crtpoenue AIICKTPOHHBIX
000J104YCK aTOMOB 3JIEMCHTOB Bbubmuoreka LIOK
IIepuomnueckoit  cucremsl J[. M. https://m.edsoo.ru/00ada6bc
Meupeneena
XapakTeprucTuKa XUMHUYECKOTO
97 dJIeMEHTa TI0 €ro IIOJIO)KCHUIO B bubmuorexa 11OK
Ilepuonnueckont  cucreme [ U https://m.edsoo.ru/00ada824
MemneneeBa
3HaueHue Ilepuoanueckoro bubnnorexka LHOK
3aKOHa JUId pPAa3sBUTHS HAayKd U https://m.edsoo.ru/00ada96e
28 npaktuku. JI. WM. MengeneeB —
Y4€HBII, IEAAror U rpakJlaHuH bubmuorexa 11OK
ONEeKTPOOTPULIATENBHOCTD https://m.edsoo.ru/00adaab8
aTOMOB XHMUYECKHX JIEMCHTOB
29 Honnas xumudeckas CBs3b bubmorexa TTOK
https://m.edsoo.ru/00adac34
KoBanenrtHas NOJISIpHAs bubmmorexa [HOK
30 XUMHYECKas CBA3b https://m.edsoo.ru/00adaab8
KoBanenTHas HETIOJIApHasd Bubnuoteka ]_IOK
XHUMHYECKAs CBA3b https://m.edsoo.ru/00adaab9
but6moreka 1IOK
31 CreleHb OKUCIICHUS
https://m.edsoo.ru/00adae28
30 OxucauTenpHo- bubmuorexka [HOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adb076
33 OKHCIUTEIN U BOCCTAHOBHUTEIN bubmorexa ITOK
https://m.edso0.ru/00adb076
34 JlmarHoctuueckass paboTa 10 but6mmoreka 1IOK
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Kypcy 8 kjacca 1 https://m.edsoo.ru/00adb486
OBUIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME 34



https://m.edsoo.ru/00adb486

9 KJIACC

KoaundecTBO 9acoB Ja DJIeKTPOHHbIE
Ni Ta HU@MPOBLIE
Tema ypoka Konrp IpakTu ¢p
n/n oJIbHBIE YyecKue U3Y4YeHH oOpa3oBaTe/ibHbIE
cero
padoThI padoThI i pecypchbl
[Tepuoanueckuit 3aKOH. bu6nmorexa 1JOK
[lepuoanueckas cucreMa https://m.edsoo.ru/00adb59e
XUMHYECKHX djaemeHnTtoB J. H.
Menneneena 1 Bt oK
3aKOHOMEPHOCTH B ubmaorexa L
o https://m.edsoo.ru/00adb6b6
N3MEHEHUN CBOWCTB XHMHYECKHX
3JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB
Knaccudmkamus u
HOMEHKJIAT aq) HEOPraHHYECKUX bubmorexa LIOK
yp p 1 https://m.edsoo.ru/00adb7e2
BEIIECTB
Buaer xuMudeckol CBS3M H bubmuorexa 11OK
THIIBI KPUCTAJUINYECKUX PELIETOK 1 https://m.edsoo.ru/00adbac6
Knaccudukanusa XxuMuyeckux bubmuoreka LHOK
pEAKUIHI MO pa3IMYHBIM MIPU3HAKAM 1 https://m.edsoo.ru/00adbcb0
[Tonstue 0 CKOpPOCTH bubmuorexa [HOK
XUMHYEeCKOW peakiuu. I[lonarne o https://m.edsoo.ru/00adbe9a
TOMOT€HHBIX Hu TeTePOreHHBIX
peakumsx
IlonsTne 0  XHMHUYECKOM 1

paBHOBECHUM. q)aKTOpI)I, BJIMAOINUEC
Ha CKOpPOCTH XUMHYECKOM p€akunuu u
ITOJIOKCHHUEC XUMHUYECKOI'o

paBHOBECHS

bubnunorexa 1JOK
https://m.edsoo.ru/00adc28c¢c
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OKHUCIIUTENBHO-

bubnunorexa 1JOK

6 BOCCTAHOBUTEJIbHBIC PEAKIIUU https://m.edsoo.ru/00adcade
Teopust AIEKTPOTUTUUECKOMN bubmmorexka [HOK
7 nuccormanuy. CuiibHBIE W Ci1aOble https://m.edsoo.ru/00adcd68
SJICKTPOIUTBI bubnuorexa 1JOK
HNonHble ypaBHEHUS peaKUid https://m.edsoo.ru/00add448
XuMH4ecKue CBOICTBA bubmmoreka 1IOK
KUCJIOT ¥ OCHOBaHMHM B CBeETe https://m.edsoo0.ru/00add5d8
IpeJICTaBICHUM 00 bubnnorexka LHOK
8 ANEKTPOJIUTUYECKON AUCCOLUALINHI https://m.edsoo.ru/00add8b2
XHUMUYECKUE CBOWCTBA COJIEH
B CBETC  NPEJACTABICHHH 00 Bu6mnuorexka LIOK
JIEKTPOIMTHIECKON AUCCOUAIIMH https://m.edsoo.ru/00add9d4
[TonsiTue o runponuse conen
O6mas XapaKTEePUCTHKA bubnmuorexa [HOK
raJloreHOB. XMMHAUYECKUE CBOMCTBA HA https://m.edsoo.ru/00addfe2
9 puMepe XJopa
X0pOBOAOPOI. Consnas bubnnorexka [HOK
KHCJIOTa, XHWMHYECKHE CBOMCTBA, https://m.edsoo.ru/00ade104
MOJIy4eHHUE, MPUMEHEHUE
Brruucnenus mo ypaBHEHUSIM
10 XUMUYECKHX pEeaKIIuil, ngfI/I OJINH U3 bubnmorexa TTOK
https://m.edsoo.ru/00ade488
pEareHToB JIaH B U30BITKE
Oobmas XapaKTEepUCTHKA bubnmnorexka [HOK
aneMeHTOB VIA-rpynmbl https://m.edsoo.ru/00ade64a
11 AnnoTponHble MoAU(UKAINH

ceppl. Haxoxnenue ceppl u eé
COEMHEHUI B MIPUPOJIE.
XUMHUUYECKUE CBOWCTBA CEPBI

but6moreka 1IOK
https://m.edsoo.ru/00ade64a
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CepoBogopo, CTpOEHHE,
buznyeckue 1 XuMUYECKHe CBONCTBA

bubmmoreka 1IOK
https://m.edso0.ru/00ade802

12 Oxcuapl CepBI. CepHas
KHUCTI0Ta, (PU3HUYECKUE U XUMHUYCCKUE Brbmrorexa ITOK
CBOHCTBA, MpEMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKue peaKkuuu, bubmuorexa [HOK
JIeXKalye B OCHOBE IIPOMBIIUIEHHOTO https://m.edsoo.ru/00adec8a
crocoba MOJIy4EHUS CepHOU
13 KUCJIOTBhl. XUMHUUYECKOE 3arpsa3HECHUE
OKpYKaIoIlIEe Cpellbl COCIMHEHUSIMU Bbubmmorexa LIOK
cepbl https://m.edsoo.ru/00adec8a
Beruucnenne maccoBoil gosu
BBIXO0/Ia TTPOJIYKTA PEAKIIUU
Oomas XapaKTEpUCTHKA
14 MeMEeHTOB  VA-Tpymimbl. A3o0T, bubnmuorexa [HOK
pacupocTpaHeHUe B pUpoIe, https://m.edsoo.ru/00adeea6
dbuznyecKkue 1 XUMUYECKHE CBONCTBA
AMMHaK, ero (Qunyueckue u
15 XUMUYECKHE CBOITICTBa(bnonyquHe u bubmmorexa TTOK
’ https://m.eds00.ru/00adf004
MIPUMEHEHUE
A3oTHas KHCIIOTA, eé bu6nuorexa 1JOK
dbuznyecKkue 1 XUMUIECKHE CBONCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U
16 cojell  aMMOHMSI B  KayecTBe
MUHEpaIbHBIX ynoOpeHuit. bubmoreka LIOK
XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adf518
OKPY’KaIoIel Ccpeibl COeTUHEHUSIMU
azoTa
17 dochop. Oxcun dhochopa (V) bubmmorexka [HOK
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u ¢ocdopHas KuCIOTa, PU3NUECKHE
Y XUMHYECKUE CBOIMCTBA, MOTyYCHUE

Hcnons3zoBanune ¢ocdatoB B
Ka4eCcTBE MUHEPAIBbHBIX YIOOpEHU.
3arpsi3HEHUEe  NPUPOIAHOM  Cperbl
dbocdaramu

https://m.edsoo.ru/00adf68a

bubnuorexa 1JOK
https://m.edsoo.ru/00adfc20

VYrnepoa, pacnpocTpaHeHHE B
npupoze, GU3NUecKue U XUMHYECKHE

but6moreka 11IOK
https://m.edsoo.ru/00adfd9c

CBOIiCcTBa bubmuorexa 1HOK
Oxkcuabl yriiepoaa, 170:¢ https://m.edsoo.ru/00adfebe
18 buznvecKue u XUMHUYCCKHE
CBOMCTBA. DKOJOTUYECKHE
npoOJeMbl, CBA3AaHHBIE C OKCHIOM Bubmaorexa IIOK
yraepoxa (IV) https://m.edsoo.ru/00ae006¢c
YronbHasg KUCJIOTa U €€ COJIU
[TepBoHavabHBIC TTOHATHS 00
19 opraHI/Iqec}:(Hx BEIIECTBaX Kak O Bubnuotexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
20 Kpemuuii u ero coennHeHus Bubmorexa IOK
https://m.edsoo.ru/00ae080a
Ob6mas XapaKTEepUCTHKA bubnnorexka [HOK
XUMHYECKHUX 3JIEMEHTOB — https://m.edsoo.ru/00ae103e
MeTauioB. MeTamindeckas CBs3b U but6moreka 1IOK
MeTauTnyecKas KPUCTAINYECKAS https://m.edso00.ru/00ae1156
21 pemérka. PU3MYECKUE  CBOMCTBA

METAJIJIOB
Xumunueckue CBONCTBa
METAJIJIOB. DJIEKTPOXUMUYECKUN Psifl
HaIPSHKEHUN METaJNIOB
OOme cnocoObl MOTy4eHUs

bubnunorexa 1JOK
https://m.edso0.ru/00ael1156
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MetaiuioB. CruiaBel. Beramcienus mo
YpaBHEHUSM XUMHUYECKUX PEaKIUH,
€CIM OJIMH W3 PearcHTOB COJEPYKHUT
npuMecHu

99 [Tonstue 0 KOPpPO3UH bubmmorexka [HOK
METaJIoB https://m.edso0.ru/00ae1278
bubnuorexa 1JOK
g[eﬂoqm’le MCTalIbl https://m.edso0.ru/00ae14b2
KCHbI " TUAPOKCUIBI Bubmmorexa LIOK
HaTPHA 1 KajiA https://m.edso0.ru/00ae14b2
23 [lerouHO3EMENbHBIC
. N bubnuorexa 11OK
METaJLIbl — KaJbLHH U MarHuu
N https://m.edso0.ru/00ae15e8
Baxnetimue COCIMHCHHMS
KATbIAS bubmuorexa 1HOK
https://m.edsoo0.ru/00ae15e8
JKécTtkocTh BOABI M CITOCOOBI bu6moreka 1IOK
24 N
€€ yCTpaHEeHHUst https://m.edso00.ru/00ae1886
A N bubmuorexa 11OK
THOMHHIHT . https://m.edso0.ru/00aelc64
25 AmpoTtepHbIe CBOIICTBa
bubmoreka 1IOK
OKCHUaa U THAPOKCHU A
https://m.edsoo.ru/00aelc64
bu6nuorexa 1JOK
Kemeszo )
https://m.edso0.ru/00ae1d86
26 OKcupl, THIAPOKCUIBI M COTH
but6moreka 1IOK
xenesa (1) u xenesa (111)
https://m.edso0.ru/00ae35e6
97 O6o06menue u
CHCTEeMaTH3aIus 3HaHUH
Brruncienusa mo ABHCHUSIM
. P bubmuorexa 11OK
28 XUMHYECKHX pEaKIuil, eclii OJUH U3

pC€arcHToB JaH B H30BITKE HIIH

https://m.edsoo0.ru/00ael 750



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/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1750

COACPKUT IIPHUMECH. Brrancnenus
MacCoOBOM A0JIM BbIXOJa IIPOJAYKTa

peaxkuu
29 BemectBa u Marepuansl B bubmmorexka [HOK
[IOBCEIHEBHOM KU3HU YEI0BEKa 1 https://m.edsoo0.ru/00ae3f50
XHUMHYECKOE 3arpsi3HEHUE bubmmorexka [HOK

30 .
OKpY’Karolleu cpenbl 1 https://m.edso00.ru/00ae4270
31 Ponmp xumumu B pemeHuun bubmuorexa 1IOK
9KOJIOTUYECKHX MTPOoOIeM 1 https://m.edso0.ru/00ae4270
39 PezepBHblil ypok. O6001meHNEe bubnnorexka LHOK
U cUCTEMAaTH3alisl 3HaHUH 1 https://m.edsoo.ru/00ae0dOa
33 PesepBHblil ypok. O6001IeHNE bubnnorexka LHOK
U cUCTEMAaTH3allisl 3HaHUH 1 https://m.edsoo.ru/00adb33c
34 PesepBHblitl ypok. O600mIeHNEe bubmuorexa [HOK
U cucTeMaTHu3aliisl 3HaHui 1 https://m.edsoo.ru/00ad9ch?2

OBUIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME 34



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* Xumus, 8 kmacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cmankor C.A.,
AKIIMOHEpHOE 00111ecTBO «M3naTenbeTBO «IIpocserenue»
 Xumus, 9 kmacc/ labpuensu O.C., OctpoymoB W.I'., CnaaxoB C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOAUYECKHUE MATEPUAJIbBI 1JIA1 YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI

CETU UHTEPHET



