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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
COCTaBjicHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
00pazoBaTensHOI TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe eaepanbHOll pabodeil mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHUEIMIUU MPEernofgaBaHusl y4eOHOro npeaMera « XuMusy
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1o Xxumuu JOa€T TpEACTaBICHHUE O LENAX, OOIed cTpareruu
oOy4yeHusi, BOCHHUTAHUS U PA3BUTUA OOYYaAIOIMIMUXCA CPEACTBAMHU y4eOHOTO
peaMeTa, YCTaHAaBIIUBAET o0s3aTeNIbHOE MIPEAMETHOE COJIepKaHue,
NpeAyCMaTPUBAET pPACIpPENEICHUE €ro IO KiaccaM M CTPYKTYpPHUPOBAHHE IO
paznenaM W TeMaM MPOTpaMMbl IO XHMHUH, OINPENEseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTepUCTUKHU COZIepKaHUS, PEKOMEHAYEMYIO
MOCJIEI0BATEIbHOCTh  U3YYEHHUS] XUMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMpollecca, BO3PACTHBIX
0COOCHHOCTEM OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEebHOU
nporpaMMbl Ha YPOBHE OCHOBHOTO OONIEro oOpa3oBaHUsl, a TaKxke TPeOOBaHMM K
pe3yibTaTam 00y4YeHUs XUMUU Ha YPOBHE LIeJIeH M3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENBbHON JEATEIbHOCTH O00yYalolmerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUsI.

3HaHWE XWMHH CIIY)KUT OCHOBOW [isi (OPMHPOBAHUS MHPOBO33PECHHUS
oOydJaromierocsi, ero MmpejacTaBiICHUN O MaTepPUATbLHOM EIMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMUpyEMble XUMHEH NpPEICTaBICHUS O B3aUMOIIPEBPAIICHUIX
PHEPTrUU M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHHUS TriI00albHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UEJIOBEUECTBA — CBIPbEBOM, SHEPrEeTUUYECKOM,
MUIICBON M SKOJIOTUYECKON O€30IacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMupoBaHUs KYJIbTYPbl JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUpOBAHWE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  y4eOHOW JCSTEIBHOCTH,
OKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(PECCHOHATBLHOMN NeITeIbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €MHCTBO MPUPObI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH OOYYArOIINXCS;



CrocoOCTByeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE
00pa3oBaHUE O0yJArOITUXCSI.

JlanHple HampaBiieHUs B OOYYEHMHM XHMHHM OOECHEYMBAIOTCS CHEelU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBISIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTPaXXKEHHUEM 0a30BOM HAYKW XUMHH Ha ONpPEEIEHHOM dTarne e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XUMHUHU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTHECIBHBIX 3HAYMMBIX IOHSITHN
OpPraHMYECKON XUMUH.

CrpykTypa coaepkaHus MPOTpaMMbl IO XMMUU CPOpPMHUpPOBaAHA HA OCHOBE
CUCTEMHOro mnoaxoja k €€ mzyudeHuro. ColepixaHue CKIAIbIBACTCS U3 CUCTEMBbI
MOHATUN 0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peaknuu. OO0e d3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHbI TI0 TPHHIIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETHUUYECKUX IPEIACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KAK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa J[. 1. MeneneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBS3H;

— TMpeACTaBlIeHUN 00 JIEKTPOIUTUYECKON AUCCOIMAIMN BEIIECTB B
pacTBoOpax.

Teopernueckue 3HAHUS PACCMATPUBAKOTCS HAa OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEI0BATENBHO OT OJTHOTO
YPOBHSI K JPyroMy, BBITIONHSS (QYHKIIUA OOBSICHEHHWS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOXKHOCTEH IMPAKTHUYECKOTO IMPUMEHEHHUS U IOJTYyUECHUs
V3y4aceMbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
IIPEICTABJIECHNUS O XMMUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NPUPOAbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
METOJIaM II03HAaHUs B Hayke. M3ydeHne XMMHHM NPOUCXOIUT C IPUBICUCHUEM
3HAHUM W3 paHee M3YUYCHHBIX Y4eOHBIX NpeaMeToB: «OKpYyKaloImuid MUpy,
«buomnorus. 57 kinacce» U «PuU3nKa. 7 KIaccy.

[lpn wW3ydyeHWW XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMHUYECKON HAayKd Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JNEATEIbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMbl XUMHUYECKHUX
3HAHUN — BaKHEUIUX (PAKTOB, MOHSATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, Ss3blka HAyKH, B



npUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWS TIPpH HW3YYEHUW BEIIECTB U
XUMUYECKUX PEaKIuii, B HOPMUPOBAHUH U PAa3BUTUHU MO3HABATEILHBIX YMEHUN U
UX T[PUMEHEHUHM B Y4YeOHO-IO3HABATEIIbHOW M Yy4eOHO-UCCIIEeI0BATEIbCKON
JeSITeIbHOCTH, OCBOCHHHM TPaBHJ O€30MacHOro OOpalieHus C BEIIeCTBAMHU B
IOBCEIHEBHOM KU3HMU.

[Tpu u3yueHUM XMMHUU HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsS BaXXHOE
3HaUYCHUE MPUOOPENH TaKue IeJIH, KaK:

— (¢opMUpOBaHHE WHTEIJIEKTyalbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caMo00Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEJIBHOMY MPHUHIATHIO PEIICHUH,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCKOoe MpUOOIIeHHUE
o0ydJaronmxcsi K CaMOCTOATENbHON IT03HABATEIIbHONW JIEATEbHOCTH, HAy4YHBIM
METO/IaM TO3HaHUus, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnievyeHne yCIOBHM, CTOCOOCTBYIOMIUX MPUOOPETEHUIO 00YyUaIOITUMUCS
OMbITa PA3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), WMEIOUINX YHUBEPCAIbHOE 3HAYCHUE sl
Pa3TUYHBIX BUOB ICSATCILHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHATBHON W  €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHHHA OOBSCHITH W OICHUBATH SBICHUS
OKPYKAIOIIEro MHpA, UCTHOJB3Yysl 3HAHWUS U ONBIT, MOJYYCHHBIC MPU U3YUCHUH
XUMUHU, TPUMEHSITh HMX TMPU pEIIeHUH MpoOJeM B TMOBCEJHEBHOW KHU3HU U
TPYJIOBOM 1€ATENbHOCTH;

— ¢opmupoBaHHe Yy OOydYaOMMXCA TYMAHUCTHYECKUX OTHOIICHUMA,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHUM HJisi BBIPAOOTKH 3KOJIOTHYECKU
1eJeCO00pa3HOro MOBEIEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IEJSIX
COXPaHEHMs CBOETO 370POBbS U OKPY’KAIOLIEH IPUPOAHOMN CPEbI;

— pa3BUTHE MOTHUBAIIMU K OOYUYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIS M HANpPaBIEHHOCTU AaJbHEHIIEro
00yueHus.

OO1iee 4YMCIO YacoB, OTBEACHHBIX /I H3YYEHUS XHMHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJIeN0), B 9 kitacce — 68 JacoB (2 yaca B HEJICIIO).



« YYEBHO-METOANMYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
« OBJA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

PabGouass mporpamma peasmsyercs Ha ocHoBe YMK, co3manHOro mon
pykoBojactBoMm ['abpuensna O.C. U JOMOJHUTEIBHOIO MaTrepuaja MHTEPHETA U
bu6mmorexu 1{OK.

1. Tabpuensu O. C. Xumus. 8 kiacc : yueOHHUK Uid 0011e00pa30BaTEIbHbBIX
opranuzanuii / O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.:
IIpocsewenue, 2019

2. T'abpuensu O. C. Xumusa. 9 kiacc : ydeOHHK 11 0011e00pa3oBaTeIbHBIX
opranuzanuii / O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.:
[Ipocsemienue, 2019

YuyeOHUKH COOTBETCTBYIOT DefepanbHOMYy TOCYIapCTBEHHOMY
oOpa3oBaTeIpHOMY  CTaHIAApTy.  PexkoMeHmoBaHbl ~ MHHHCTEPCTBOM
npocseniennst Poccuiickon denepannu.

METOANYECKHUE MATEPUAJIbBI VIS YUUTEJIA

[Iporpamma 1O XWMHM Ha YypOBHE OCHOBHOTO 00IIero o0Opa3oBaHUs

COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOU
0o0pazoBaTenbHOI TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUsl, MPECTAaBIECHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (enepaqbHO pabodeil MporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIUH MPENOIaBaHusl Y4eOHOTO MpeaMeTa « XUuMHUsH»
B 00pa3oBarenbHbIX opranu3zanusx Poccuiickoin @enepanuu.
[IporpamMmma mpuMeHEeHa B COOTBETCTBUHU ¢ yueOHBIM mmaHoM MKOY Cranbckas
TUMHA3Msl [T YPOBHS OCHOBHOTO OOIIEro OOpa30BaHUS C HCIIOJIb30BAHUEM
COBPEMEHHOT0 O0OPY/IOBaHUS LIEHTPA €CTeCTBEHHO-HAYYHON HANPaBJIEHHOCTH
«Touka pocra». Ha 6a3ze 1nentpa «Touka pocta» oOecrneunBaeTcs peaau3arus
o0Opa3oBaTeIbHBIX porpamMm €CTECTBEHHO-HAYYHOM HaIpPaBJICHHOCTH,
pa3pabOTaHHOW, B COOTBETCTBUM C TpPEOOBaHUSIMU 3aKOHOAATENIbCTBA B cdepe
oOpa3zoBaHusg M C y4€ToM pexomeHaanui deaepanbHOTO omeparopa yueOHOTO
IpeaMeTa «XUMUsD).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

NMHTEPHET

bu6anorexa IJOK



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3MUYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTomax MO3HAaHWUS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
Crioco0nI pazesneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMeHTbl. CHMBOIBI XUMHUYECKUX
aeMeHTOB. [IpoCThi€ U CIIOkKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmyna. BajleHTHOCT aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa CcocTaBa BemiecTB. (OTHOCHTENbHAs aTOMHAas —Macca.
OTHocuTeNnbHAsT MOJICKYJISIpHAas Macca. MaccoBast 10711 XUMHUYECKOTO dJIEMEHTa B
COCAMHEHUH.

KosmuecTBo BemecrBa. Mosib. MonsipHass macca. B3auMoCBs3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiectBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTMHEHUH.

du3nyuecKrue U XMMUYECKHUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XWMHUYECKHe ypaBHeHUs. Knaccubuxarus
XUMUYECKUX PEaKIuil (COeTuHEHNs, Pa3I0KEeHUs, 3aMEIIIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOU MOCY0M, mpaBuiiaMu paboOThl B JaOOpaTOpUU U
npuéMaMu oOpamieHus ¢ J1abopaTOPHBIM 00OPYyIOBaHMEM, U3yUYEHUE U OMHCAHHE
¢bu3nUecKuX CBOWCTB 0O0pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOIIOJCHUE
¢busnueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHJACHCAIMS BOJAbI) U XUMHYECKUX (TOpPEHHME CBEYM, MPOKAJIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
ONHUCAaHUE NPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (paslioxKeHUue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE THAPOKCHUIA
meau (1) mpu HarpeBaHuu, B3aMMOJCHCTBHE keiie3a ¢ pactBopoM cosn meau (11),
W3YUEHHUE CIOCOOOB pa3/ICieHUs CMECEH: ¢ MOMOIIbI MarHuta, (QuiIbTPOBaHUE,
BBITIAPUBAHUE, JUCTHILIISAIMSA, XpoMaTorpadusi, MpoBEJCHUE OYUCTKH TTOBApPEHHON
comv, HaONIOJEHWE W  ONMUCaHWe  pe3yJbTaTOB  MPOBEICHHS  OTbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJEIEH MOJEKYJ
(IIapoCTEePHKHEBBIX).

Ba:kHeiilne npeacTaBuTe/ M HEOPraHMYECKHUX BellleCTB

Bo3nyx — cmech razos. CocrtaB Bo3znyxa. Kucmopoa — snemeHT u mpocTtoe
BemiecTBO. Haxoknmenue kucimopoga B Tpupoje, (U3MUYECKHE W XUMUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuzapl. I[lpumenenue kucimopona. CrocoObl



MOJIYYCHHST KUCTopoAa B J1abopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — alioTponHas MOAU(PUKAIINS KUCIOPOIA.

TeroBoit 3h(dekT XUMHUYECKOW peakluuu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuu. TOIUIMBO: yrojib U MeETaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE TapHUKOBOTro 3 (eKTa, pa3pynieHne 030HOBOTO CJIOS.

Bopopon — nsnemeHT m mpocroe BemecTBO. HaxoxaeHue Bomopona B
npupoae, GUNYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nonyuyeHus. Kucnorsl u conu.

MossipHbiii 00bEM ra3oB. Pac4€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HachllieHHble M HEHACBIIIEHHbIE PAacTBOPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji4 BElIeCTBa B pacTBOpe. XUMHUECKHUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponp pactBOpoB B npupoje U B )KU3HH 4desioBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OUUCTKA MPUPOJAHBIX BOJI.

Knaccudukarmus neopranmdeckux coenuuenuit. Oxcuasl. Knaccubukarms
OKCUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, aM{OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcuaoB. Dusmdeckue M XUMHUYECKHE
cBoucTBa OKCUAOB. [loyduenrne oKkCuaoB.

OcHoBanusi. Knaccudukauuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHMU. PU3NMYECKHE W XMMHUYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHre ocCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknatypa kuciot. dusznueckue u
XAMUYECKUE CBOMCTBAa KuCIOT. Psan aktuBHoctu MeramoB H. H. bekerosa.
[lonydeHnne KUCIIOT.

Comu. Homenkiarypa coiieil. @U3nyeckue U XUMHYECKHUE CBOMCTBA COJICH.
[TonyueHue coiei.

['eHeTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpEICJICHUE COJIepKaHUsl KUCIOpoAa B BO3yXe, MMOTyUYEHHUE,
coOupanue, pacno3HaBaHWE M U3YYCHUE CBOWCTB KHUCJIOPOJA, HAOJIIOIECHUE
B3aUMOJECHCTBUSl BEIIECTB C KHCIOPOAOM M YCIOBHUS BO3HHUKHOBEHHUS U
MpeKpaileHus TopeHus (Mo)kapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIOB U
ONMCAaHUE HX CBOWCTB, MOJy4eHUE, COOMpAaHHUE, pACIO3HABAHME M H3Yy4YCHUE
CBONICTB Bojopojaa (TopeHue), B3auMozciicTBue Bogopoaa ¢ okcugoMm meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEPUAIIOB), HAONIOJACHHE OOpAa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHHUS BELIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OMPEACIEHHOMN
MAacCCOBOM J10JI€M pacTBOPEHHOrO BEIIECTBA, B3aUMOJCHCTBUE BOJbBI C METAJJIaMU
(HaTpyeM ©  KaiblMeM) (BO3MOXHO HCIIOJb30BaHUE BUJIEOMATEpPUAIIOB),



UCCJIEIOBAaHHE OO0pa3sUOB HEOPraHMYECKHUX BELIECTB PA3JUYHBIX KIACCOB,
HAOJII0/ICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeiicTBus okcuga menu (I1) ¢ pacTtBopoM cepHOW KHUCTOTHI,
KUCJIOT C METaJIaMHM, PEaKIUid HEeUTpalIu3aluu, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJIa IPYTMM W3 PacTBOpa COJM, PEUICHUE
DKCIEPUMEHTAIBHBIX 3a/lad 1o TeMe «BaxHeWmme KiacChl HEOPTaHUYECKUX
COCAMHEHUID.

IHepuognuecknii 3axkoH u Ilepuoamyeckas cucreMa XUMHYECKUX
yiemenToB JI. U. MenpaeneeBa. CtpoeHue aromoB. XHMHYECKasi CBAA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKH KIACCU(UKAIMU XUMUYECKUX dieMeHToB. [loHsTHE O
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJOYHbIE W IIETOYHO3EMEJbHBIE METAILIBI,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpblEe 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJPOKCUJIBI.

[lepnognueckunii 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuonnas u  JIuHHOTNEpUogHass  (HOPMBI
[Tepunoguueckont cucrtembl xumuueckux 3iaeMeHToB [l. 1. Menneneea. [lepuobl
u rpynnel. Du3ndeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOaa HU
TPYMIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saaep. M3oronsl. Dnekrponsl. CtpoeHue
JIEKTPOHHBIX ~ 000704eK aToMOB TepBhIX 20 XUMHUYECKHUX  DIEMEHTOB
[Tepuognueckout cucremsl . M. MenneneeBa. XapakTepuCTUKAa XHUMHUYECKOTO
3JIEMEHTA 10 €ro noJioxkeHuto B [lepuoanueckont cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUs paJnyca aTrOMOB XHWMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB U1 pa3BUTUA Haykh W npaktuku. [[. M. MenneneeB — y4y€Hbli U
rpaXKJaHMH.

Xumuyeckass cBsA3b. KoBajieHTHass (moJisipHass M HEMOJISIpHAsl) CBS3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKUX AJ1€EMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHusd. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponiecchl okucaeHns U BOCCTaHOBIEHNA. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

U3ydeHrne oOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJCHUCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMM KHUCJIOT U IIEJIOYEH, ITPOBEIECHUE OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropeHue, peakluy pa3oKeHHsl, COSTUHEHU).

Mesxcnpeomemmnnie ceasu



Peaymszannst MeXNpenMETHBIX CBS3€M NPH HM3YyYEHMM XHMHUU B 8 Kiacce
OCYIIECTBJISIETCS 4epe3 HKCIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJIEJIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO61mMe ecTecTBEHHO--HAYUHbIE TTOHATHS: HAy4YHBIM (hakT, rUrnoresa, Teopus,
3aKOH, aHallu3, CHWHTE3, Kiaccuukamus, TEPUOIUIHOCTh, HAOIOICHHE,
DKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUUYECKUN 3apsl, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ta3, (pU3WYecKue BETUYHHBI, ¢IHHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COHIIE.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIE3HBIE UCKOTIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO 1 XMMHYECKASI peaKUMsi

[Tepuoanueckuii 3akoH. Ilepuoanueckas cucTeMa XMMHAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XMMHUYECKUX OJJIEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kalaus, KalblUsi MU UX
COCIMHCHU B COOTBETCTBHM C IIOJIO)KEHHUEM 3jeMeHTOB B Ilepunonndeckoi
CHUCTEME U CTPOCHUEM UX ATOMOB.

Crpoenue BeliecTBa: BHUJIbI XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanys u1 HOMEHK/IaTypa HEOPraHWMYECKUX BEIIECTB. XHUMHYCCKHE
CBOMCTBA BEUIECTB, OTHOCSUIMXCA K pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEJIMHEHUI, TEHETUYECKas CBSA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX PEaKIUiA MO pa3IuYHbIM MIPU3HAKAM (110 YHUCTY
U COCTaBy YYaCTBYIONIMX B PEAKIMH BEMIECTB, MO TEIUIOBOMY 3 (dEKTy, 1Mo
U3MEHECHHIO CTETICHEH OKUCIEHUS XMMHYECKUX AJIEMEHTOB, MO 0OpaTUMOCTH, IO
y4acCTHIO KaTajau3aTopa). DK30- U SHJIOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHYECCKUE
YpaBHEHUS.

[Tonsitue o ckopocTu xumuyeckod peakuuu. IloHsTue 006 0OpaTUMBIX U
HEOOPATUMBIX XMMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX U TeTePOreHHBIX
peakuusx. Ilonarue o karammse. [lonstue o xumuueckom paBHoBecuu. DakTopsl,
BIIUSIIOIIME HA CKOPOCTh XUMHUYECKOW PEaKIUh M TOJO0KEHUE XHUMHUYECKOTO
paBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  DJICKTPOHHBIM  OanaHc
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBienue YpaBHECHUM



OKHCJIMTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAaKUUM C  HMCIOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPONUTUUECKON TUCCOUUALIMU. DIIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katuonsl, anronsl. MexaHU3M JUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
xuMuueckoi cBsa3u. Crenens aucconuan. CUbHbIC U CIA0bIE DJIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CnoBuUs NPOTEKAaHUs PeaKIUii HOHHOIO OOMEHa,
MOJIHBIE M COKpAlllEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBoiCcTBa KHUCIOT,
OCHOBaHMMI W cojJeil B CBeTe MPEACTaBIEHUNH 00 BJIEKTPOJIUTUUYECKON
nucconuanyu. KauecTBeHHbIE peakiui Ha MOHBL. [IOHSITHE O TUAPOIIN3E COTEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPHUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB M HEeMeTauioB (Tpadura W anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICUCTBUS PaA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JIUCCOUMALMU KHCIOT, IICJIOYEeH U COJIeH
(BO3MOKHO  HCIOJIb30BAaHHE BHAECO MAaTepUaloB), IPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MNPU3HAKU  NPOTEKaHMs]  peakuuid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, O0O0pa30BaHWE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MNPUMEPBI  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioKeHUs, COCIUHEHHs), paclO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX PEAKIUMd Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4.

HeMeTaibl 4 MX coeTMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (PU3NUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aUMOJICHCTBUE C MeETaJJIaM{, HEMETaIlaMHd, IIeJI04aMH). XJIOPOBOAOPO/I.
ConsHas KucCiI0Ta, XUMUYECKHE CBOMCTBA, IMOJYyYEHHE, NpUMEHEHHE. [lelicTBue
XJOpa W XJOPOBOJAOPOJAa Ha OPraHW3M 4YejoBeKa. BakHeWinume XJIOpUabl U HX
HaxXO0XJCHHUE B IIPUPOLE.

O6mas xapaktepucTtuka s1eMeHToB VIA-rpynmel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe CTeNeHW OkucieHus. CTpoeHue M (PU3NYECKUE CBOWUCTBA
MPOCTBIX BEIIECTB — KUCIOPOJa U Cephbl. AJIIOTPOIHbBIE MOAU(PHUKAIIUN KUCIOPOIa
u cepbl. XumMuueckue cBoiicTBa cepbl. CepoBoaopoJ, cTpoeHue, GU3NYECKHe U
XuMH4Yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHast kuclOoTa, (QU3MYECKHME U XUMUYECKHE CBOWCTBa (00mMe Kak
IpEICTaBUTENA Kjacca KHCIOT U chneuuduueckue). XUMHUYECKHE pPEaKluH,
JeXKalmye B OCHOBE MMPOMBIINUICHHOTO CHOCO0a MONYYeHUS! CEPHOM KHCIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CEpHON KUCIOThI, KAUECTBEHHAS pEaKlMs Ha



cynedar-uoH. Haxoxzaenue cepel M €€ COeIMHEHUN B mpupoae. XUMHUECKOE
3arpsA3HEHHE OKPYKAIOWIEH cpenbl COEAUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPACHUS.

OOmas xapakrtepuctuka 371eMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpPHBIC CTENIEHU OKUCICHMS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
busnueckne n XUMHIECKHe CBoiCTBA. KpyroBopot azora B nmpupojie. AMMHUAK, €ro
busnueckre U XUMUYECKHUE CBOMCTBA, MoJydeHue u npuMeHeHue. Coinu aMMOHUS,
ux pU3NUecKre U XMMUYECKHEe CBOMCTBA, MpUuMeHeHre. KauecTBeHHas: peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ ToyiydyeHue, (PU3NYeCKHue U XUMHUUYECKHUe
cBONCTBa (00mME Kak TPEACTABUTENS Kiacca KUCIOT W CHEIUpUYECKHe).
Hcnonp30BaHMEe HUTPATOB M COJIEW aAMMOHHMS B KayeCTBE MMHEPAIbHBIX
yno0peHuil. XuMu4yeckoe 3arps3HeHUe OKPYIKAIOIIeH Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCTTOTHBIE JIOXKIW, 3arpsi3HEHHWE BO3AyXa, MOYBbI M BogoémoB). docdop,
alnoTponHeie Moaudukauuu (ocdopa, (pU3MUECKUE MU XUMHUYECKHUE CBOMCTBA.
Oxcua docdopa (V) u pochopHas KUCI0Ta, PU3HMIESCKHUE U XUMHICCKHUE CBOMCTRBA,
noyuenue. Mcnonb3oBanue GpocdaroB B Ka4eCTBE MUHEPATBHBIX YI00pESHUIA.

O6mas xapaktepucTtuka s1eMeHTOB |VA-rpynmel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHHS.  YTJEpoJd,  aJUIOTPOIIHbIC
MoAau(pUKALIUKM, PpACTIPOCTpAaHEHHE B TpUpoJe, (Pu3nueckue U XUMHUYECKHUE
cBoiicTtBa. Anmcoponusa. KpyroBopot yriaepona B mpuponae. OKCUAbl yriiepoaa, ux
dbu3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE Ha IKUBbIE OPraHU3MBI,
MOJIyYeHHE U MpPUMEHEHUE. DKOJOTWYECKHE MPOOJEMBbl, CBSI3aHHBIE C OKCHIIOM
yriepoaa (IV), rumore3a rinoOalbHOTO TMOTEIJICHUS KIMMara, MHapHUKOBBIM
s dexT. YrompHas KACI0Ta U €€ Cor, uX (PU3NIECKUE U XUMHUYECKUE CBOMCTBA,
nojiydeHue W mnpuMmeHeHwe. KauecTBeHHass peaknuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO35IUCTBE.

[lepBoHauanbHbIC MOHITUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHMSIX
yriiepoja (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAs KUCIIOTa).
[IpupoaHbie HMCTOYHUKK YTIIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTh),
NPOAYKTBI WX TMepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsaTre 0 OMONTOTHYECKH BaKHBIX BEIECTBAaX: XKUPaAX, OEIKax, yrieBoJax — U X
poJii B OKM3HM 4YeloBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COETUHEHHUI.

Kpemnauii, ero ¢u3uyeckue W XHUMHYECKHE CBOHCTBA, IIOJIyYCHHE M
npumeHenue. CoenuHeHHus KpemMHHUs B mpupoje. OOmme mnpeacTaBieHus 00
okcune kpemuus (IV) u kpemuueBoil kucnore. CWIMKAThl, X UCIOJIL30BaHUE B
OBITY, B IPOMBIIUJICHHOCTU. BaxkHellne cTpOUTENbHbIE MaTepHallbl: KEPaMHUKa,



CTEKJIO, TIEMEHT, O€TOH, kene300eToH. [IpobreMbl 6e30macHOTO WCIOIB30BAHUS
CTPOUTENIbHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenn.

M3yueHHUE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
IIPOBEICHUE KAaUE€CTBEHHBIX PEAKIMH Ha XJIOPUJI-MOHBI U HAOJIIOICHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpaxaromue (PU3NUEecKHe U XUMHYECKHE CBONCTBA
TaJIOT€HOB M HX COEIMHEHHMH (BO3MOXXHO HCIIOJIb30BAHHE BUIEOMATEPUAJIOB),
O3HAaKOMJIEHWE C o0pa3naMu XJOpPUAOB (TajJOreHUJ0B), O3HAKOMJICHUE C
obpaznaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMAaTEpHAaJIOB), HaOIIOCHNE Tpoliecca OOYIIIMBaHUs caxapa IMoJ JAeWCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKHX CBOMCTB
paz0aBIEeHHOMN CEPHOM KUCIOTHI, MPOBE/IEHNE KAUECTBEHHOUM peaKIuu Ha CyJbdaT-
WOH M HaOJIOJeHHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3UYECKUMU
cBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3amMu a30THBIX u (HocHOpHBIX yaoOpeHui, moaydeHue,
coOupaHue, pacrno3HaBaHME€ U HW3Y4YCHUE CBOWCTB aMMHUaKa, IPOBEJCHUE
KaueCTBEHHbIX PEaKluii Ha MOH aMMOHHMS U (pocdar-uoH U U3yueHue MPU3HAKOB
UX TIPOTEKAHHUsI, B3AUMOJIEUCTBHE KOHUEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YyUYEHHE Mozenen
KPUCTAUNIMYECKNX PEmETOK anmasza, rpadura, ¢yuiepeHa, O3HAKOMIICHHE C
poLIeCCOM  aJICOPOIIMU  PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydeHHe, cOOMpaHue, paclio3HaBaHUE M U3yUYEHUE
CBOICTB YIJIEKMCJIOTO ra3a, IpOBEJICHNE KaYeCTBEHHBIX pEaklMi Ha KapOOHAT U
CWIMKAT-UOHBl W HW3yYEHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
NPOAYKIUEN CUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelie HeMEeTaIbl U UX COCTUHEHUSD.

MeTtanibl 4 MX COeIMHEHUS

OO1as xapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUHU
ux nonoxeHus B Ilepumoamueckor cucreme XuMu4eckux daeMmeHtoB JI. WM.
MenpneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTayuioB. MeTtammdeckas CBsA3b U
METAJUIMYECKAs] ~ KpPUCTAJUIMUECKass  pPEIIETKA.  JJIEKTPOXUMUYECKUH  pAl
HaMpspbKeHu MetamuioB. dusnueckue U XMMUUECKUE CBOMCTBAa MeTayuioB. OO0mue
CrocoObl ModyyeHuss MeTawioB. lloHATHE O KOpPpO3UM METaIOB, OCHOBHBIE
cnocoObl 3amUThl UX OT Koppo3uu. CraBbl (CTajlb, 4YyTyH, JIOPATIOMUHUU,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[{eouHbple MeTaIBL: NOJIOKEHHE B [lepronyeckoil cucTeEME XUMUYECKUX
anemeHToB . 1. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAXOXKIACHUE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCuIsl U



TUIPOKCUABl HaTpus W Kanud. lIpuMeHeHne WIEeIOYHBIX METAUIOB U UX
COCIMHEHUU.

[[lenoyHO3€MENbHBIE METAJUIBI MarHMil W KaJblUMW: IIOJIOKEHHE B
Ilepuonnueckon cucrteMe xuMmudeckux diemeHToB [[. M. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblius. BaxnHelmume coequHeHHs] Kalblus (OKCHUI, THUAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmroMuHUN: TIoJIokeHuE B [lepuoanueckoi cucreMe XUMUYECKUX AJIEMEHTOB
. W. MenneneeBa, CTpOCHHUE aroma, HaxOXIeHHUE B Ipupone. Ousndeckue u
XUMUYECKHAE CBOMCTBA aTtOMHUHMS. AM(POTEPHBIE CBOMCTBA OKCUAA W THIAPOKCHIA
AITFOMHUHUSL.

Keneso: monoxenue B [leppoanyeckor cUCTeME XUMHUYECKUX AJIEMEHTOB [l.
W. MeHneneeBa, CTpOEHHE aTOMa, HaXxoxAeHUe B mnpupoae. dusznueckue u
XUMUYECKHEe CBOMCTBA kene3a. OKCUIbI, TUIPOKCU B U conn kenesa (1) u xenesa
(1), ux cocraB, CBOWCTBA M TIOJTyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOOpaslaMy METAUIOB W CIUIaBOB, HUX (PU3MUYECKUMHU
CBOMCTBAMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJIA
KaJIbLIUSI W HATpus C BOJOM (BO3MOXKHO HCIOJIL30BaHUE BHJIEOMATEPHUAIIOB),
VICCIIEIOBAaHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHHUS Kejle3a B KUCIOPOJIEe
(BO3MOXXKHO  HCIIOJIB30BAaHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAQUECTBEHHBIX PEAKIM{ HA WOHBI: MarHus, KaJblUs, ATIOMUHUS, [IMHKA, JKEJe3a
(I1) u xenesa (1), memu (Il), HAOTIOACHHME W ONMCAHUE MPOIIECCOB OKPAIIHMBAHHMS
IJJaMEHU MOHaMU HATpusl, Kalusd W Kaiublus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUJPOKCUAA AITFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPMMEHTAIIbHBIX 3a/1a4 10 TeMe «BaxkHelme
METAJUIBI U KX COCTUHECHUS».

XuMuS M OKPYXKAOLIAA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXW3HM 4YeJIOBeKa. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObiTy. IlepBas momomnib mnpu
XMMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKarollehd cpeinl (MmpeaenabHasi J0MmyCcTUuMas
KOHIIEHTpaius BeiecTs, nainee — [IJIK). Poias Xxumuu B pemieHun 3K0JIOrM4ecKux
mpooIeMm.

Xumuueckuii IKcnepumenm:

n3yueHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHaibl).

Mescnpeomemmnoie ceasu



Peasmszannst MeXNpeaMETHBIX CBSI3€M NpPH HM3y4YEHUMM XHMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4e€pe3 HCIHOJb30BaHWE KaK OOIIMX €CTEeCTBEHHO-HAYUHBIX
NOHATUH, TAK Y NOHATHUH, SBJISIOIUXCS CUCTEMHBIMH I OTACIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO1Ke ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHus, aHaluu3, CHHTE3, KiIacCupUKalusi, MEepPUOAUYHOCTh, HAOIIOICHHE,
DKCIIEPUMEHT, MOJEINPOBAHUE, HW3MEPEHHE, MOJIEb, SBJICHHUE, ITAPHUKOBBIN
¢ PeKT, TeXHOIOTHS, MaTePUAITHI.

@dusnka: MarTepus, AaroM, D3JIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, DJJIEKTPUYECKHM 3apsi, IPOBOJHUKH,
HOJYNPOBOJHUKH, JUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BELIECTBa, I'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAININYECKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3BE3b1, COJIHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KocHCTEMa, MUHEPAIbHBIC
y100peHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

I'eorpagus: armocdepa, ruapocdepa, MUHEpalbl, TOPHbIE IOPOJBI,
IIOJIE3HBIE UCKOMAEMBIE, TOILINBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIETo
0o0pa3oBaHMs JOCTUTAIOTCS B XO0j€ OOy4YeHUS XUMHH B E€JUHCTBE Y4eOHOU u
BOCIIUTATEJIBHON JIEATEIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHCKUMU
COLMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, IIPUHSATBIMU B
oOmiecTBe mMpaBUjIaMH M HOpPMamMH TIOBEIEHUS W CIOCOOCTBYIOT MpoIieccaM
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLMAIN3AIMH 00YyYarOIIHUXC.

JIn4HOCTHBIE  pe3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYYaroLIUXCS
PYKOBOJICTBOBaTbCA  CHCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OpPUEHTAUUA W
pacUIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTHYECKOTr0 BOCIUTAHUS:

LIECHHOCTHOI'0 OTHOULICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
U HAydyHOMY HACJEOUI0, TIOHMMAHUS 3HAYECHUS XUMHUYECKOM HAayKU B JKHU3HU
COBPEMEHHOr0 O00IeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHON HMH(OpManuen o
NEPENOBBIX JOCTMIKEHUAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

NPEACTABICHUS O COLUMAJbHBIX HOPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCIE0BaTENbCKOM, TBOPUYECKOM W  APYTUX  BUAAX
NeSITeIbHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HONW COBMECTHOHM JAEATEIbHOCTU IpU
BBINIOJIHEHUHU YYEOHBIX, TO3HABAaTEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
YU B3aUMOIIOMOIIM B TIpollecc€ ATOM y4eOHOM NEATeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEICHHE M IIOCTYIIKM CBOMX TOBApUILNEW C IO3ULUHA
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA ITOCIEACTBUM MOCTYIIKOB;

3) IEHHOCTH HAYYHOT'O MO3HAHMS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XHMHYECKOM pPEAKILINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTAaBIIIOLINE
OCHOBY JUIsl IOHUMAaHMsI CYIIHOCTH HAyYHOW KapTUHBI MUpA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUA IPUPOABI, B3aWMOCBA3SIX YEIIOBEKA C
MPUPOJIHOM CPENO, O POJIM XMMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTE;

IIO3HABATEJIbHBIE MOTHUBBI, HAIIPABICHHBIE HA NOJYYEHWE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIuMBbIC Ui OOBSCHEHHUS HAOII0JaeMbIX MPOIECCOB U SIBJICHHM,
MO3HABATENbHON, WH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pa0OThl € Y4YEOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYPON, JIOCTYNHBIMA TEXHUYECKHMMH CpEACTBAaMU HMH(POPMALMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYyYEHHMIO M TO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  CaMOOOpa30BaHUIO, MPOEKTHOM W  HUCCIEN0BATEIbCKOU
NEeATENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPAaBIEHHOCTH M YPOBHS OOy4YeHUS B
JlaabHEHIIeM;

4) hhopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHUA K CBOEMY
3JI0pOBbIO, YCTAaHOBKHM Ha 370pOBbI 00pa3 *XU3HHU, OCO3HAHUE MOCIEJICTBUN U
HENPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOI0Jsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia O€30MacHOCTH TIpu  oOpallieHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U pEaTbHOU KU3HH;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUYECKOMY M3yUYEeHUIO Tpodeccuil U Tpyia pa3inyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TpPYAOBOM NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHHUS TMPEAMETHbIX 3HAHUN IO XWUMHUHU, OCO3HAHHBIH BBIOOP
WHIUBUYAIbHOM TPAEKTOPUU MPOAOTIKEHUSI 00pa3oBaHus C YUYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEIMHON NpodhecCUOHATBHON AESTENbHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHHUM,
TOTOBHOCTH aIallTUPOBATHCA B MPO(ecCnoHaNbHOM cpee;

6) 3K0JIOrNYecKOro BOCTIMTAHUS

HKOJIOTHYECKH 1€JeCO00pa3HOEe OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MIOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHOro o0Opasza KH3HU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY
¢u3nyecKkoMy M TCHUXHYECKOMY 3/I0pOBbIO, OCO3HAHUE IEHHOCTU COOJIOJICHUS
paBuJ1 0€30MaCHOTO MOBECHUS MpU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YIPOXKAOIIKX 30POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4aeMble MPU U3YYEHUH XUMHH, IS
penieHus 3a1a4, CBA3aHHbBIX C OKPYKAIOLEH IPUPOIHON CPENOU, AJIsl ITOBBIIIEHHUS
YPOBHSL  3KOJOTHYECKOW  KYyJbTYpbl, OCO3HaHUS TJOOAJIbHOIO  XapakTepa
HKOJIOTHYECKUX MpoOJeM M MyTel MX pelIeHUs: MOCPEJICTBOM METOJ0B XHWMUH,
9KOJOTUYECKOTO MBIIUICHUS, YMEHHSI pPYKOBOJCTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLIMAIIBHOU MPAKTHUKE.

METANIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranpeIMETHBIX pe3yJbTaTOB BBLACISAIOT 3HAYUMBIE IS
dbopMHpOBaHUA MHPOBO33pEHHS OOIIEHAyYHbIE TMOHATUS (3aKOH, Teopus,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U JPYTOE.), KOTOPbIE
UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax U MO3BOJIAIOT Ha
OCHOBE 3HaHUI M3 3THUX MpeAMETOB (OPMHUPOBATH MPEICTABICHUE O LIEIOCTHOM



HAay4YHOW KapTUHE MHUpPA, U YHUBEpCAIbHbIC YueOHbIE JeCTBUS (1I03HABATEIIbHbIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE oOecrneunBaioT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHMIO M OCYILIECTBICHUIO Y4eOHOMU
NEATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeicTBM:

YMEHHUSI HCIOJb30BaTh MNPHUEMBI JIOTMYECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HaHUI: pacKpbIBaTh CMBICT XMMHUYECKUX TMOHSTHH (BBIAEISATH UX XapaKTEpHbIC
MpPU3HAKU, yCTaHABJIMUBATh B3aUMOCBSI3b C JPYTUMU TOHSTHUSIMH), HUCIOJIb30BATh
MOHATHS JIJIS1 OOBSICHEHUS OTJEIBHBIX (P)AaKTOB M SBJICHHUM, BEIOMPATh OCHOBAHMS U
KPUTEPHUH ISl KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUUHHO-CIEJACTBEHHBIE CBS3M MEXKIAY OOBEKTAMU H3yUYCHUS,
CTPOUTH JIOTUUECKHE pACCyX ACHUS (MHIYKTUBHBIC, AENYKTUBHBIC, 110 aHAJIOTUH),
JieaTh BBIBOJIBI M 3aKIIOUCHUS;

YMEHHUE TMPUMEHSATh B TMPOIECCEe NO3HAHMUS MOHATUSA (TIPEAMETHBIE W
METaInpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENN, UCIIOJIb3YEMbIE B XUMUH,
peo0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUHU MOJIEJIbHBIE TTPEICTABICHUS —
XUMHUYECKUU 3HaK (CHUMBOJ JJIEMEHTa), XuUMHUyeckas (opMyna M ypaBHEHHUE
XUMHUYECKON peaklnu — MpU PelIeHUH YyueOHO-TI0O3HABATEIbHBIX 3aj]lay, C Y4ETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISABIATH U XapaKTepU30BaTh CYIIIECTBEHHBIC
MPU3HAKH W3Y4aeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUi,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIE CBA3M U
MPOTUBOPEYUMS B U3yUaeMbIX MPOIECCAX U SBICHUSIX.

Ba3oBble ucciaenoBarebcKe 1eMCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHWA, a TaKKe€ B KAa4yeCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbBIX CYKJICHUN;

NpUOOpPETEHUE OMbITa M0 TUIAHUPOBAHUIO, OPraHU3aIllMd U TPOBEACHUIO
YYEHHMUYECKMX JKCIIEPUMEHTOB, YMEHHE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PE3yibTar, GOpMyIUpOBaTh 0000IIECHHS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpO/ieJIaHHOM padoTe.

Pabora ¢ uHpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HWH(HOPMAIIHIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMYyJIIpHAs JUTeparypa XUMUYECKOTO COJAEp)KaHUs, CIPaBOYHbIC
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbl U 3alpOChl MPU MOHMCKE W OTOOpE
UHGOpMAIlMd U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX Ui BBIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJa4 ONpPEIeIEHHOT0 TUIIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJIb30BaHUSI  MH(OPMAILIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYypOH aKTUBHOTO UCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAILHYIO (JOPMY MpECTaBICHUS HHHOPMAIINH U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpamMmaMy,
apyrumMu popmamu rpaduKu U UX KOMOHWHALMSAMU;

YyMEHUE UCIOJIb30BaTh M aHAJIM3UpOBaTh B IIpoliecce Y4YEOHOW U
UCCIIEZIOBATENBCKOM NIEATEIbHOCTH MH(YOPMAIHIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO3SAKMCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXKAIOUIECH MNPUPOIHOU
Cpebl.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJe auamora W (WIM) JIUCKYCCHHU) TIO
CylIecTBYy  oOcyXxnaemoil  Tembl, (OPMYyIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJIHEHUS IPEII0KEHHON 3a/1a4U;

YMEHUSI  NPEACTABIATh  IOJYYEHHBIE  PE3yJibTaTbl  MO3HABATEJIBHOM
NEeSATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JejlaTh MpPe3eHTALUI0
pE3yNbTATOB BBIMOJHEHUS XUMHUYECKOr0 JKCIEpUMEHTa (J1a00paTOPHOTO OINBITA,
71abopaTopHOI pabOTHI IO HCCIIEOBAHUIO CBOMCTB BEIECTB, YIEOHOTO MTPOCKTA);

yMEHHsI Yy4eOHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MIO3HABATEJIbHOM W  MCCIENOBATENbCKOW  JIESITENBHOCTH  IPU  PEUICHUU
BO3ZHMKAIOIIMX NpPOOJEeM Ha OCHOBE Yyu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALMS
COBMECTHBIX JCHCTBUM, OIPENCICHHE KPUTEPUEB 110 OLEHKE KayecTBa
BBITNIOJIHEHHOM pabOThI U JpyTHe).

PeryisiTuBHBIE YHHBepcaJbHbIe Y4eOHbIe NeCTBUSA:

YMEHUE CaMOCTOSATENbHO ONPENEesITh UENH JEATebHOCTH, IUIAaHUPOBATh,
OCYLUECTBJIATh, KOHTPOJIMPOBATH M MPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOKO
NesITEeNHHOCTD, BEIOMPATh Hanbosee d(pPeKkTUBHBIC CITOCOOBI pelieHUsI yIeOHbIX U
MIO3HABATEIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WIH KOPPEKTUPOBATH
IPEIJIOKEHHBIM QJITOPUTM JCHUCTBUUA I[PU BBINOJHEHUM 3aJaHUN C Y4YETOM
NOJIYYEHHS] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BELIECTBAaX U PEaKLHUSX,
OLICHUBATh COOTBETCTBUE IIOJIYYEHHOTO pe3yJbTaTa 3asBICHHOW L€, YMEHUE
MCII0JIB30BaTh M AHAIIM3UPOBATH KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUU 33 JaHUN.

IHNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3yJbTATOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIep’KaHus, YCTAaHOBJIEHHOTO HaHHOW (¢eaepanbHOH pabouelt MporpamMmon,
BBIJIETISIIOT: OCBOEHHBIE OOYYalOIIMMHCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NeucTBUl, crnenupuUeckue Uil TPEAMETHOW oOmacth  «XHUMHS», BHUIBI
JEATEIbHOCTH 1O  IIOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPIPETaLNH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoH1y o0yuenus B 8 kjiacce npeMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

e PpACKpPBIBaTh CMBIC] OCHOBHBIX XMUMHUYECKHX MMOHATHUI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10151 XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJIIPHBIA O0BEM,
OKCHJI, KHCIJIOTa, OCHOBAaHME, COJIb, IEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMHUUYECKasl pPeakius, KiIacCU(pUKAIUs PEeaKluid: peakinu
COCIMHEHNUS, PEAaKUUU PAa3JIOKEHUs, pPEaKUuu 3aMElICHUs, peaKuuu
oOMe€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU 3 (EKT peakiuu,
SAIpO aTOMa, JJICKTPOHHBIM CIIOM aroma, aToMHas OpOWTalb, PaIAYC
aTomMa, XUMHYECKasl CBS3b, MOJSPHAA W HEMOJSpPHAs KOBAJICHTHAsl CBSI3b,
HMOHHAs CBsI3b, UOH, KAaTMOH, aHMOH, PacTBOp, MAaccoBas JO0Jsl BEIIECTBA
(mpolieHTHas! KOHIICHTPAIs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHATHUH U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHUI;

e HCIONB30BAaTh XHWMHUUYECKYI) CHUMBOJHMKY JUIsl COCTaBJCHHS (HOpMyI
BEILIECTB U YPABHEHNI XUMHUYECKUX PEAKIIMIL;

e OIpENENsATh BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENECHb  OKHUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAUHEHUSIX,
MIPUHAJIEKHOCTh BELIECTB K ONPENCIEHHOMY KJIACCy COECIUHEHHUH I10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COEAUHEHHUSIX;

e packpeiBaTh cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh MOHUMAHUE NEPUOAUYECKOM 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT UX IOJOXKeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUs MacChl BELIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHSI, 3aKOHA ABOTrajipo;

e OINKCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh [MOHATHUS «TJIaBHas
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OoJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmune «llepuonuueckass cucteMa XuMU4eckux »dyemeHToB J[. U.
MenpaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS AaTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sjpa, oOliee YUCiIo IEKTPOHOB
U pacnpeiesieHUue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YacTBYIOIIMX B peaKIuu
BELIECTB, N0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIHME XMMHYECKHME CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHWE TPUMEPAMU MOJIEKYISPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHIL;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpPEBpaAlllEHUN B
Pa3IUYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYKO  MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJieMeHTa 10 (dopmye
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIUU;

MPUMEHSTh OCHOBHBIE OIEpPALMM MBICIUTENBHON NEATEIbHOCTA — aHAIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTEeMATHU3aIUIo, KIIaCCU(PHUKALHUIO,
BBISIBJICHUE MPUUYUHHO--CJIEJACTBEHHBIX CBSA3EH — JUIsI U3YyUYECHHUS] CBOMCTB
BEIIECTB M XUMHUYECKHX PpEaKIHM, eCTeCTBEHHO-HAyYHbIC METO/bI
MO3HAHUSI — HaAOIIOJICHHE, W3MEPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN);

clelioBaTh ~ IpaBWJIaM  [IOJb30BaHUsA  XMMHYECKOM  TOCYyIOW U
7a00paTOpHBIM  O0OpPYJIOBAaHMEM, a TaKXKe IMpaBWIaM OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYECHUIO M COOUPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAA H KHUCJIOPOJa), MPUTOTOBIICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTb M MPOBOJUTH  XUMHUYECKHE  DKCIEPUMEHTHl MO
pacIio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT ¢ MOMOIIBIO UHIUKATOPOB
(;makmyc, henondTanent, METHIOPAHXK U JPYTHE).

K xoniry oOydenus B 9 kjacce npeIMeTHbBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Y 00YUAIOIIUXCSI YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX NOHATHWA: XUMHUYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKas CBA3b, TEIJIOBOU 3P heKT
peakuud, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, AJIEKTPOJMTUYECKAS] IUCCOLMALMUSA, PEAKIUH HOHHOIO
oOMeHa, Karauu3atop, XHMHYECKOe paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKHUCIEHHE U  BOCCTAaHOBJIEHUE,
aIoTponusi, aM(pOTEPHOCTh, XUMHUYECKas CBA3b (KOBaJIEHTHAas, MOHHAs,
MeTaJlIM4YecKas), KpUCTALIMYecKass pemérka, KOppo3us METaJlIoB,
CIUIaBbI, CKOPOCTh XUMHYECKOM peakiuu, TMpeaeabHO JOMyCcTHUMas
koHueHrtpanus [IJIK Bemecrtna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MIPUMEHSTh 3TU NOHATHUSA IPU ONUCAHUU BELECTB U UX MPEBPALLICHUH;
MCIIOJIb30BaTh XHUMHUYECKYIO CHMBOJIUKY [UJIi COCTaBjieHUs Gopmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IWHEHUU 1o (opmyiaM, BHUA XHUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAs, METaUIMYecKas) B HEOPTraHUYECKUX
COCIMHCHHUSX, 3apsii MOHA MO XUMUYECKON (opMyIie, XapaKTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATIMYECKOU
PEETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMmbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JIEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
tabmmunyio Gopmy [lepruoamdeckoil CHUCTEMBl XMMHYECKHX DSJIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHasg noarpynma (A-Tpynma)y U «mobodHas
noarpynna (b-rpynma)», manbie u OoJbIIME TMEPUOABI, COOTHOCUTH
0o003Ha4YeHUsl, KOTOpPhIE MMEIOTCS B TMEPUOJUYECKONW Taldiuie, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
JIEMEHTOB (COCTaB M 3apsij sApa, o0OIlee 4YHCIO DIEKTPOHOB U
pacmpeneieHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBACHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHECHHH CBOMCTB 3JIEMEHTOB M UX COCIMHCHUUN B
npejenax MaJiblX NEPUOIOB U TIaBHBIX MOATPYII C YYETOM CTPOSHUS MX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy YYACTBYIOLIUX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEMEHEW OKHUCIICHUs
XUMHYECKHX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME W CIEeNU(PUISCKUE XHUMHYCCKUE
CBOMCTBa NIPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKAAsl OMHCAHUE
MpUMEpPaMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XMMUYECKUX PEAKIU;

COCTaBJSAITb YPABHEHUSI DJIEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEU, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIUI HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIui, MOATBEPKIAIONNX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIIbHO-BOCCTAHOBUTENIBHBIX —pPEaAKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XMMHUYECKUX MPEBpAlICHUNA B pPa3IuYHBIX
YCIOBUSIX;

BBIUKCIIATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO H  MOJISIPHYIO  MacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMHUYECKOrOo »3JieMeHTa 1o (dopmye
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOW PEaKIUK;

coONIOaTh  MpaBWUjia  TOJB30BAHUSA  XUMHYECKOW  TMOCYAOW M|
7abopaTopHbIM  00OpY/JOBaHHMEM, a TaKXke IMpaBujia oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TOJYYCHUIO W COOUPAHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAKa U YTJIEKUCIIOTO rasa);

OPOBOJUTh  PEAKIMH, TOATBEPKIAIOIIME  KAYECTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOpUJI-, OPOMUJI-,
noaua-, kapbonat-, ¢ocdar-, cuiMkar-, cyiabhar-, THAPOKCUI-HUOHBI,
KaTUOHBl aMMOHHSI M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIKUE B
BOJIHBIX PaCTBOpPax HEOPraHMYECKUX BEILIECTB;

MPUMEHSATH OCHOBHBIE ONEpPALUU MBICIUTEIBHON JIEATEIbHOCTH — aHaJINU3
U CHHTE3, CpaBHEHHUE, OO0OOIEHHE, CHUCTEeMATU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3¢d — Il U3YyYEHHUS] CBOWCTB BEILECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAy4YHbIE METOAbl IMO3HAHUS —
HaOJIIOICHUE, M3MEpPEHHe, MOJCIUPOBAHUE, SKCIEPUMEHT (peajbHBbIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Kosaun4yectBo 4yacos
Ne HaunmenoBanue pa3ienos u JIeKTPOHHBIe (LU (POBHIE)
KoHnTpoibHbIe IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Pasznea 1. IlepBoHayaibHble XUMHYECKHE IOHATHUSA
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bu6mmorexa [IOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
12 BeriectBa 1 xumMuueckue 15 1 Bbu6nuoreka [JOK
' peaxiuu https://m.edsoo.ru/7f41837c
Utoro no pazneny 20

Pa3nen 2. BaxkHejilne npeacTaBuTe 1 HEOPraHUYECKHUX BellleCTB

51 Bosayx. Kucnopon. Ilonsarue 5 bubnuoreka [IOK
00 oxcHuaax https://m.edsoo.ru/7f41837¢c
59 Bonopoa.Ilonsitue o kuciorax 3 1 bu6mmorexa [IOK
U COJIAX https://m.edsoo0.ru/7f41837c
53 Bopa. PactBopsl. [Tonsatue 06 5 1 1 bubnuoreka [IOK
OCHOBAHHUSAX https://m.edsoo0.ru/7f41837c
54 OCHOBHBIE KJIaCChI 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pasnen 3. Ilepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumnueckux 3j1emMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH


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

[Iepronnueckuii 3aKOH U
Ilepronnueckas cucrema

3.1
XUMHUYECKHUX 3jieMeHTOoB [[. 1.
Mennene-eBa. CTpoeHue aroma
XHUMHUYECKas CBSI3b.

3.2 OKuCIUTENHbHO-

BOCCTAaHOBUTCIIbHBIC PCAKITUN

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

15

68

bubmuoreka [JOK
https://m.edso0.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c



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

9 KUIACC

Ne i/

Pazpea 1.

11

1.2

1.3

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

BemecTBo M XMMHYECKHE PeaKIIUH
[ToBTOpeHue u yrioyOneHne 3HaHUN
OCHOBHBIX Pa3ZeyioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peakuui

DNEKTPOIUTHYECKAS TUCCOLIUALIHUS.
XUMHYECKUE PEAKIIMU B pacTBOPAX

Htoro no pazneny

Pazgea 2.

2.1

2.2

2.3

2.4

HemeTanabl 1 UX coeTMHEHUS

OO011ast XapakTepUCTHKA XUMHUECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO0mas xapaKTepUCTHKA XUMHYECKUX
anemeHToB VIA-rpynmel. Cepa u e€
COCTUHCHUS

OO0m1as XxapakKTepUCTUKa XUMHUUECKUX

anemeHToB VA-rpymmsl. A30T, pochop 1 ux

COEIMHEHUS

OO011as XapakTepUCTHKA XUMHYECKUX
aneMmeHToB |VA-rpynmnsl. Yriepon u
KPEMHUU U UX COECIUHEHUS

Htoro no pazneny

KoanuecTBo 4acoB

Bcero

17

25

KonTpoJabusbie
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

but6mmoreka [JOK
https://m.edso0.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Bbubnuoreka [JOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [IOK
https://m.edso0.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edso0.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

Pa3pen 3. MeTa/sibl M HX COeTUHEHU ST

3.1 OO6111e cBOMCTBA METAIIJIOB

3.2 Baxuen1e MeTalIbl 1 UX COEIUHEHUS

Htoro no pazneny

Pa3nen 4. Xumus u okpy:xaomas cpeaa

4.1 BemecTsa 1 maTepuainsl B )KU3HHU YEJIOBEKA
Utoro no pazneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

16

20

68

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [{OK
https://m.edso0.ru/7f41a636

bubmuorexa [JOK
https://m.edso0.ru/7f41a636

bu6mmorexa [IOK
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

IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne

wn Tema ypoka

[Ipenmer xumuu. Ponap XuMuu B :KU3HU
yeJioBeKa. Teja U BelecTsa

2 ITonsaTre 0 MeTOogaxX MO3HAHUS B XUMUH

IIpakTnueckas padora Ne 1 «IIpaBuiaa
padoThI B 1a00opaTOpuu U NPUEMBI
o0paueHus ¢ JIaOopaTOPHBIM
000py10BaHUEM)

Yucrele BenrecTBa U cMec. CriocoOnl
paszeneHus cmecei

IIpakTyeckas padora Ne 2
5) «Pa3nenenne cMeceil (Ha npumepe
OYHMCTKH MOBAPEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIBI

7 XUMUYECKHUE DIIEMEHTBI. 3HAKH
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB

8 [IpocTeie U cloXHBIE BElIeCTBA

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThl

IIpakTHyeckue
padoThI

JlaTa
H3YYeHH S

Hcnoan3oBanue
000py10BaHMS LIEHTPA
«Touka pocta» u
Ka0uHeTa XUMHU

JlaTuuk TeMIepaTypbl
(TepMomapHbIii),
CIIUPTOBKA

Xnmumyeckasn nocyaa,
CNMPTOBKA,MarH1UT

Xumunueckas nocyaa,
CMNPTOBKA,MarHuT

Mepuoany cuctema snem.
0.N.MeHpeneesa

Mepuoany cuctema snem.
0.N.MeHpeneesa

MNepnoauny cuctema anem.
O.N.MeHaeneeBa



10

11

12

13

14

15

16

17

18

19

20

21

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumnueckas popmyna. BaieHTHOCTD
ATOMOB XMMHMUYECKHUX JIEMEHTOB

OTHOcHUTENILHAsA aTOMHAas Macca.
OTHOCHUTENILHAS MOJICKYJISIpHAd Macca

MaccoBas g0l XUMHYSCKOIr0 3JIEMECHTa
B COCAMHCHUU

KomnuectBo Bemecrsa. Moiib.
MonsipHast macca

duznyeckrue 1 XUMUUECKHE SIBICHUS.
XumMuueckas peaknugd

[Ipu3Haky u yci0BHs IPOTEKAHUS
XUMHYECKUX PEaKIui

3aKOH COXpaHEHMsI MAcChl BEILIECTB.
XHWMHUUYECKUE YPABHEHUS

BrrunciieHus Koau4ecTBa, MacChl
BEIIIECTBA [0 YPAaBHEHHUSIM XUMUYECKUX
peaxkuui

Knaccudukanmsi XuMHUUeCKIX peaKIiid
(coenuHeHwUs, pa3IOKECHUS, 3aMEIIECHUS,
oOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHIKIoneaucT. O000IIeHHE U
cHCTeMaTH3aIs 3HaHUH
KonTpoasHas padora Nel mo teme
«BemnecTBa 1 XUMHYECKHE PeaAKIIHI»

Bo3nyx — cMech razos. CocraB
Bo3ayxa. Kucnopox — snemeHt u

Becnr SJICKTPOHHBIC

MNepuoguny cucrema anem.
O.N.MeHpeneesa

Becnr SJICKTPOHHBIC

IIpubop mms
OTIpe/IeTICHHsI COCTaBa



22

23

24

25

26

27

28

29

30

31

32

npocroe BeuecTBo. O30H

dusnyeckre 1 XUMHUUECKHE CBOIICTBA
KHCITOpo/1a (peaKIKi OKUCIICHHSI,
ropenue). [lonsatue 06 oxcumax

CriocoOblI MosTy4eHHs: KUCI0pOo/ia B
71a60paTOPUU U TTPOMBIIIIICHHOCTH.
[Ipumenenue kuciopoaa

TemnoBoit 3¢ ekt XuMuIeckoit
peakuuu, MOHATUE O TEPMOXUMUYECKOM
YPaBHEHUH, 3K30- U SHAOTEPMUUYECKUX
peakuusax

TornuBo (HedTh, yrois U METaH).
3arpsi3HEHUE BO3yXa, COCOOBI €ro
MIPEIOTBPALLECHUS

IIpakTnyeckas padora Ne 3 mo teme
«Ilosryyenune u codbnpanue KucJjaopoaa,
U3y4yeHHe ero CBOMcCTB)

Bonopoa — snemeHT u npocroe
BemecTBo. Haxoxaenue B mpupoe
DU3NYECKUE U XUMUYECKUE CBOMCTBA
Boaopoja. [Ipumenenue Bogopoa
[ToHsITHE O KUCIOTAX U COMAX

CriocoOrlI nosty4eHus BOAOpoJia B
nabopaTopuu

IIpakTnyeckas padora Ne 4 no reme
«IloyuyeHue u coOuMpanmne BOAOPOaA,
HU3y4YeHHe ero CBOcTB»

MossipHblii 00bEM ra30B. 3aKOH

BO3/yXa



33

34

35

36

37

38

39

40

41

ABoraapo

Brruncnenus o6bpéma, KonuyecTna
BEIIIECTBA ra3a 0 €ro U3BECTHOMY
KOJINYECTBY BELECTBA WIIK 00BEMY

Brruncnenns o06EMOB ra3oB o
YPaBHEHUIO PEaKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHUN I'a30B

dusnueckue U XUMHUUECKHE CBOIICTBA
BOJIBI

CocraB ocHoBauuii. [Toustue 00
WHINKATOpaXxX

Bona kak pacTBOPUTCIIb. Hacrlmennsie u

HEHaCBIIIIEHHBIE PAaCTBOPHI. MaccoBas
JI0JIs BEILIECTBA B pacTBOpE

IIpakTyeckas padora Ne 5 mo teme
«IIpuroroBjeHue pacTBOpoB ¢
onpeaeJIEHHOM MaccoBoil 10J1ei
PacTBOPEHHOr0 BelIECTBA)
KonTtpoubHnas padora Ne2 mo teme
«Kucaopoa. Bogopoa. Bona»
Oxcupsl: cocTaB, KacCUpUKALINS,
HOMEHKJIaTypa

[TonyueHre n XMMUYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

Hatuuk pH, nozarop
00BEMa KUIKOCTH,
OropeTKa, TaTduK
TeMIepaTyphl TUTATHHO-
BBIH, TATYWK JaBIICHUS,
MarHMTHasi MeIlaiKa
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47
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50

o1

52

53

OcHoBaHHS: COCTaB, KJIaccu(UKaIvs,
HOMEHKJIaTypa

[Tony4yeHnue u XuMHUYECKHE CBOMCTBA
OCHOBaHUM

Kucnotsl: cocras, kimaccudukanus,
HOMEHKJIaTypa

[TonydyeHnue 1 XuMHUECKHE CBOMCTBA
KHCJIOT

Conu (cpennue): HOMEHKIIATypa,
CIIOCOOBI MOTYYEHUS, XUMUYECKHE
CBOICTBa

IIpakTnyeckas padora Ne 6. Pemenne
JKCIIEPUMEHTAJIBHBIX 32124 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTAaHNYECKHUX
CcOeIMHEeHUI»

['enernueckas cBsA3b MEXKIY KilaccaMu
HEOPraHWYECKUX COCTUHEHUN
O06o011eHre U cucTeMaTu3alus 3HaHUH
KonTtpoubnas padora Ne3 mo teme
"OCHOBHBIE KJIACCHI HEOPTAHMYECKHUX
coeuHeHui"

[lepBble MONBITKU KIaCCUPUKALIUU
XUMHUYECKHX 3J1eMeHTOB. [loHsTHE O
rpynnax CXOQHbIX 2JIEMEHTOB
[Tepronnueckuii 3aKOH U
[leproguueckas cucreMa XUMHYECKUX

anemenToB 1. . MenaeneeBa

Ilepronpl, rpymnIibl, HOATPYIIIBI
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60

61

62

63

64
65

Crpoenue atomoB. COCTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 3JIeKTPOHHBIX 000JI0UEK
aTOMOB 3J1IeMeHTOB [lepuoanueckoit
cuctemsl /. 1. MeHaeneeBa

XapakTepucTuKa XUMHUECKOTO
3JIEMEHTA 110 €TI0 MOJI0KCHUIO B
[Tepronuueckont cucreme /1. U.
MenneneeBa

3navenue [leproauyeckoro 3akoHa st

pa3BuTHUA HAayKu U npaktuku. /. 1.
MenpeneeB — y4€HbIU, MT€Iaror U
TPaXXIaHUH

DNEeKTPOOTPULIATENIBHOCTh AaTOMOB
XUMUYECKHUX AJIEMEHTOB

HNonnag xumuyeckas cBA3b

KoBanenTHas MoJisipHad XUMHUYCCKasd
CBA3b

KoBanenTHas HCIMOJISIpHAad XUMHUYCCKast

CBA3b
CreneHp OKUCICHUA

OKHUCIUTETBHO-BOCCTAHOBUTEILHEIE
peakiu

OKHUCIINTEIIN U BOCCTAHOBUTEIN

KonTtpoubnas padora Ned mo teme

Jatuuk Temmeparypsl
IUTaTHHOBBIHN, JATIUK
TeMIepaTypsl TEPMO-
MapHbIA



«CTtpoenue atoma. XuMu4ecKas

CBAI3bY»

66 PeseprubIil ypok. O6001eHNE U
cUCTEeMaTH3aIlUs 3HAHUH

67 PesepBHeIil ypok. O000mICHHE U
crucTeMaTu3alus 3HaHUI

68 PesepBHelil ypok. O6o00IeHuE U

CUCTEMAaTU3anusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



9 KUIACC

Ne
n/n

Tema ypoka

Ilepnonnueckuil 3aK0OH.
[lepuoanueckas cucrema
XUMUYECKHX 3J1eMeHToB []. 1.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHWYECKUX DJIIEMECHTOB
TIEPBBIX TPEX MEPHUOIOB

Knaccudukanus 1 HOMEHKIATypa
HEOPTraHMYECKUX BEIIECTB

Buabsr xuMuueckou CBI3U U THUIIBI
KPUCTAJUIMYECKUX PELIETOK

Kontponbnas padota Nel o teme
«IToBTOpEHUE U yTIyOJICHUE 3HAHUI
OCHOBHBIX Pa3JiesioB Kypca 8 Kiaccay

Knaccudukanust XumMuaeckux
peaxiuii Mo pa3IuyHbIM MPU3HAKAM

IToHsiTHE O CKOPOCTU XUMHUYECKOMN
peakuuu. [IoHATHE O TOMOT€HHBIX U
TeTEPOreHHBIX PEAKLUAX

KoanuyecTBO 4acoB

Be
ero

Kont
padort

IIpax
padot

Jara
U3ydeH
usi

DJIEeKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [{OK
https://m.edsoo.ru/00adb59e

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

bubmuoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [JOK
https://m.edsoo.ru/00adbcb0

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

Hcnonb3oBanue
000py10BaHUS LIEHTPA
«Touka poctay»

[Tpubop ans un-
JFOCTPAIINH 3aBU-
CHUMOCTH CKOPOCTH
XMUMUYECKOHW Peakuy OT


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

10

11

12

13

14

IToHsTHE O XUMHUYECKOM PpaBHOBCCHU.
q)aKTOpr, BJIMAIOIINEC HA CKOPOCTH
XUMHYECKOMN pCaKuuu U MOJIOKCHUC
XUMHUYCCKOI'0 paBHOBCCHUSA

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
peakuuu

Teopust d1IEKTPOIIUTHYECKOU
nucconuanuy. CuibHbIE U cllaOble
AJIEKTPOJIUTHI

HNouHble ypaBHEHUS peaKknid

XHUMHUYECKHE CBONCTBA KUCIIOT U
OCHOBAaHUH B CBETE MPEACTABICHUI
00 2JIEKTPOIUTUYECKON JUCCOITHAIITT

XUMHUYECKHE CBOUCTBA COJIEH B CBETE
npeJCcTaBIeHUN 00
AIEKTPOIUTUUECKON JUCCOIHAITTT

[TonsiTne o runponuse conen

bubmuoreka [{OK
https://m.edsoo.ru/00adc28c

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

bubmuoreka [JOK
https://m.edsoo.ru/00adcd68

bubmuoreka [JOK
https://m.edsoo.ru/00add448

bu6mmoreka [JOK
https://m.edsoo.ru/00add5d8

bubmuoreka [JOK
https://m.edso0.ru/00add8bh2

bu6mmoreka [{OK
https://m.edsoo.ru/00add9d4

YCIIOBUH

Jatuuk TemnepaTypbl
TUIaTUHOBBIN

Jatuuk anekTpo-
MIPOBOJIHOCTH, J03aTOP
00BEMa KUIKOCTH, OI0-
peTka

Jatuuk anekTpo-
MIPOBOJAHOCTH, J103aTOP
00BEMa KUIKOCTH, OI10-
peTka

JlaT4uk smekTpo-
MIPOBOJHOCTH, 103aTOP
00BEMa JKUIKOCTH, OI0-


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
https://m.edsoo.ru/00add9d4
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16

17

18

19

20

21

22

O000111eHHUE U CUCTEMATU3ALMS
3HAHUH

[Tpaktuyeckast padora Ne 1.
«Pemenne 3KkcCepuMEHTaIbHBIX
3ajau»

Kontponbnas padota No2 o teme
«DNEKTPOIIUTHYECKAS TUCCOLIUAITHSL.
XUMUYECKUE PEaKIUH B PACTBOPAX»

OO0m1as XxapaKTepuCTHKAa rajJoreHOB.
XUMHUYECKHE CBOMCTBA HA MPUMEPE
xJjiopa

Xnoposogopona. CossiHast KUCIIOTa,
XMMHYECKHE CBOMCTBA, MOJyYEHHUE,
MIpUMEHEHUE

[TpakTuyeckas pabora Ne 2 o Teme
«lTosyyeHue COITHON KHUCIIOTHI,
U3y4YeHUe €€ CBOMCTB»

Beruunciienus mo ypaBHEHUsIM
XUMHYECKHUX PEaKIIHid, €CIIU OJIUH U3
peareHToB J1aH B U30BITKE

OO61as xapakTepuCTHKA 3JIEMEHTOB

bubmuoreka [JOK
https://m.edsoo.ru/00addd12

bu6mmorexa [IOK
https://m.edsoo.ru/00addbfa

bu6mmoreka [{OK
https://m.edsoo.ru/00addecO

bu6mmoreka [{OK
https://m.edsoo.ru/00addfe2

bu6mmoreka [JOK
https://m.edsoo.ru/00ade104

bubmuoreka [JOK
https://m.edsoo.ru/00ade348

bu6mmoreka [IOK
https://m.edsoo0.ru/00ade488

bu6mmoreka [IOK

peTka

Amnmapart ams
MIPOBEJCHUS XU-
MHYECKHUX IIPOLIECCOB
(AIIXP)

Armmapat ams
MIPOBEICHHSI XU-
MHUYECKUX TIPOIECCOB
(AIIXP)

Amnmapart amis


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
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24

25

26

27

28

VIA-rpymibl

AnnotponHsle MOAU(UKALIUYU CEPBI.
Haxoxnenue cepbl 1 €€ coeTMHEHU N
B IpUpoe. XUMUYECKHE CBOMCTBA
cepsl

CepoBoopo/1, CTpoeHuE,
du3nveckre 1 XUMHYECKUE CBOMCTBA

Oxcuppl cepsl. CepHast KUCIIOTa,
¢uznyecKrue U XUMUYECKUE CBOWCTBA,
IIPUMEHEHHE

XHUMHUYECKUE PEaKLIUH, JIEXKAIINUE B
OCHOBE ITPOMBILIEHHOTO CIIoco0a
MOJIyYEHUsI CEPHOM KUCIIOTHI.
XUMHYECKOE 3arpsi3HEHNE
OKPYXaIOIIEH Cpeabl COCTUHEHUSIMHU
cepsl

Brrunciienne MaccoBoil 101 BbIXOAa
MPOJIYKTA PEaKIIKU

OO01as XxapakTepUCTHKA 3JIEMEHTOB
VA-rpynnsl. A30T, pacipocTpaHeHHE
B TIpupoe, Gpu3nvecKue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00ade64a

bu6mmoreka [{OK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade802

bubmuoreka [JOK
https://m.edsoo.ru/00adea28

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

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

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

MIPOBEJCHUS XU-
MHUYECKUX peakiuii
(AITXP), mpubop ans
MOJTy4EHHsI Ta30B WU
annapar Kunna

Tepmopesuctop-
HEIN TaTYUK TEM-

repaTyphbl, JaTIYUK


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
https://m.edsoo.ru/00adeea6

29

30

31

32

33

AMMHaK, ero pu3nIecKue u
XUMHYECKHE CBOMCTBA, MOyYeHUE U
pUMEHEHNE

[TpakTnyeckas padora Ne 3 o Teme
«ITonyuenue aMmmHaKa, U3y4eHHeE €ro
CBOMCTB»

A30THas KUCIOTa, € pusnyeckue u
XMUMUYECKHE CBOUCTBA

Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHMSI B KQU€CTBE MUHEPAJIbHBIX
ynoOpeHuii. XuMu4eckoe
3arpsi3HEHUE OKPY>KalolIei cpebl
COEIMHEHUSIMU a30Ta

docdop. Oxcun hochopa (V) u
dbocdopHas kuciaoTa, pu3ndecKue u

bu6mmoreka [JOK
https://m.edso0.ru/00adf004

bubmuoreka [JOK
https://m.edso0.ru/00adf180

bu6mmoreka [IOK
https://m.edsoo.ru/00adf306

bu6mmoreka [{OK
https://m.edsoo.ru/00adf518

bu6mmoreka [{OK
https://m.edsoo.ru/00adf68a

pH, natuyuk siex-
TPONPOBOJHOCTH,
anmapar Jijis npo-
BEIICHUS XUMHYe-
CKHMX pEaKLIHI

(AITXP), maraut-

Hasg MCIIaJIKa

JlaT4uK 25IeKTpo-
IIPOBOJHOCTH

JlaT4yuK HUTpaT-UOHOB


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

34

35

36

37

38

39

40

41

XUMHNYCCKHUC CBOﬁCTBa, IMOJIy4YCHHUC

Ucnons3oBanue pocdatos B
KauyecTBE MUHEPAIbHBIX YA0OpEHUH.
3arpsi3HeHue IPUPOTHOM CpeIbl
dbochatamu

Yraepon, pacnpocTpaHEHHUE B
npupoe, Gu3nYecKrue 1 XuMUIecKue
CBONCTBA

Oxkcuppl yrieposaa, ux Gu3nvdecKue u
XMMHUYECKHE CBOMCTBA.
DKOJIOTHYECKUE TTPOOIIEMBI,
cBs3aHHBIE ¢ OKcuaoM yriaepoaa (1V)

VYrosapHag KUCIoTa U €€ coJin

[TpakTunyeckas padora Ne 4 o Teme
"IlosrydyeHne yrieKucioro rasa.
KagectBenHas peaxius Ha KapOOHaT-

n

HOH

[TepBoHayanbHBIE MOHATHUS 00
OPraHUYECKHUX BEIIECTBAX KaK O
COEIMHEHUSX yTiiepoaa

Kpemuuii u ero coeguneHus

[TpakTuueckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 33724 110 TEME
«Baxneine HeMeTaIbl U UX
COEIMHEHUS

bu6mmoreka [{OK
https://m.edsoo.ru/00adfc20

bu6mmoreka [{OK
https://m.edsoo.ru/00adfd9c

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

bubmuoreka [JOK
https://m.edso0.ru/00ae006¢

bubmuoreka [JOK
https://m.edso0.ru/00ae027¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

bu6mmoreka [{OK
https://m.edsoo.ru/00ae080a

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2



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
https://m.edsoo.ru/00ae0bf2
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45

46

47

48

49

50

Konrtponsnas padora Ne3 o reme
«BaxHeHme HeMeTaUIbl U UX
COECIUHEHUS

OO01mas xapakTeprucTHKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.
Meramnmnueckas CBSI3b U
METAJUTMYECKast KpUCTAJUTNYECKAs
pemérka. PU3n4YecKre CBOMCTBA
METAaILIOB

XHUMHYECKHE CBOMCTBA METAJIJIOB.
DNEKTPOXUMHUYECKUH psifl

HaIpsHKEHUN METAJIOB

OO0mue crnocoObI MOTyYEHUs
MeTainoB. CiiaBel. BerauciaeHus mo
YpaBHEHUSIM XUMHYECKUX PEaKIInH,
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
pUMECH

ITonstue o KOppO31UHu METAJIJIOB

[llemouHple METAIIBI

Oxcupl ¥ TUIPOKCHIBI HATPUS U
KaJIns

Ienouno3eMeabHbIE METAIbI —
KaJBIUNA U MarHui

Baxxnelinme coeIMHEHNS KaJIbIIUI

bubmuoreka [JOK
https://m.edso0.ru/00ae0el8

bubmuoreka [JOK
https://m.edso0.ru/00ael103e

bubmuoreka [JOK
https://m.edso0.ru/00ael1156

bu6mmoreka [IOK
https://m.edso0.ru/00ael1156

bu6mmoreka [IOK
https://m.edsoo0.ru/00ael278

bu6mmoreka [{OK
https://m.edsoo.ru/00ael14b2

bu6mmoreka [JOK
https://m.edsoo.ru/00ael4b2

bubmuoreka [JOK
https://m.edsoo0.ru/00ael5e8

bubmuoreka [JOK



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
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59

60

O00011IeHNE U CUCTEMATU3AIIUS
3HaHUM

JKEcTKOCTh BOABI U CIIOCOOEI €€
yCTpaHEHUs

[TpakTuyeckas pabora Ne 6 o Teme
"YKécTkoCcTh BOJBI U METO/BI €€
ycTpaHeHus"

AJTTOMUHAN

AmMpoTtepHbIe CBOICTBA OKCHJIA U
THIPOKCUAA

Kemeso

Oxcuipl, TMIPOKCHIBI U COJIU JKele3a
(1) u xenesa (1)

O00011eHHUE U CUCTEMATU3ALMS
3HAHUHN

[TpaxTuueckas padorta Ne 7. Pemenue
AKCIEPUMEHTAJIbHBIX 3a/a4 110 TEME
«Baxneime MeTalibl U UX
COCIUHEHUS

Brrauciienus mo ypaBHEHHUSIM

XUMHYCCKHX peaKuHﬁ, €CJIM OAUH U3
p€arcHToOB 1aH B M30BITKE HIIH

https://m.edso0.ru/00ael5e8

bu6mmoreka [{OK
https://m.edso0.ru/00ae1886

bu6mmoreka [JOK
https://m.edsoo.ru/00aelae8

bubmuoreka [JOK
https://m.edsoo0.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [{OK
https://m.edsoo.ru/00ae1d86

bu6mmoreka [JOK
https://m.edso0.ru/00ae35e6

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

bu6mmoreka [{OK
https://m.edsoo.ru/00ael750



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

61

62

63

64

65

66

67

68

COJICPKUT IpUMeCH. BeruucieHus
MAacCCOBOM J0JIM BBIXOJA MIPOIYKTa
peaxkuu

O00011IeHNE U CUCTEMATU3AIIUS
3HAHUU

Kontponbhas padorta Ne4 no teme
«Baxuennme MeTaibl U UX
COETMHEHMS

BemectBa u marepurasl B

MOBCEIHEBHOU XKU3HU YEIOBEKA

XUMHYECKOE 3arpsi3HEHUE
OKPYXaIOIIEH Cpebl

Ponbs xumuu B pemennn
HKOJIOTMYECKUX MPOOIeM

PesepBHbIii ypok. O600IeHNE 1
CUCTEMAaTHU3aIus 3HAaHUN

PezepaHblil ypok. O0001eHue u
CHCTeMaTH3alus 3HAHUH

PesepBHbIil ypok. O6001eHIE 1
CUCTEMAaTH3alus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

Bbu6nuoreka [JOK
https://m.edso00.ru/00ae3f50

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae427
0

bubmuoreka [JOK
https://m.edsoo.ru/00ae427
0

bu6mmorekxa [IOK
https://m.edso0.ru/00ae0d0
a

bu6mmorexa [IOK
https://m.edsoo.ru/00adb33
C

Bbubnuoreka [JOK

https://m.edsoo.ru/00ad9cb
2



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










