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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

BocnurarenpHbIi MOTEHIIMAN JAHHOTO Y4Ye€OHOTO MpenMeTa O0OeCTeUrBACT
peau3aluio CIEAYIONUX IEJEBhIX IMPUOPUTETOB BOCIUTAHUA OO0YUYaIOIIUXCS
00O0:

1. BociuThiBaTh TpaMOTHBIX, OOpPAa30BaHHBIX JIIOJICH, MATPUOTOB CBOEH
CTpaHbl, JIIOJEH C AaKTUBHOW TIPa)XJAHCKOM MO3ULMEH, KOHKYPEHTHO-
CIIOCOOHYI0 JINUHOCTh; TPOJIOJHKATh Pa3BUTHE BAPUATUBHOTO 00Opa30BaHUS B
IIKOJIE, BHEAPSIS B MPAKTUKY HAIMOHAIBHO- PETrHOHAJIBHBIN KOMIIOHEHT.
[TocTpoeHue 00pa30BaTEIbHOM MPAKTUKH C YYETOM pPETrHOHAJbHBIX,
COLMAJIBHBIX TEHJICHIIMW, BOCIIUTAHUE JETEH B JIyX€ YBAXEHHS K CBOEH
HIKoJe, ropoay, kpato, Poccuu, ucropuu Poccuu u pogHoro xpasi.

2. IlpoBoauTh pabOTy B COOTBETCTBUU C CHUCTEMOW MPOPUIAKTUKU
0€3Ha30PHOCTU U TIPABOHAPYIIICHUI HECOBEPIIEHHOJIETHUX

3. CopetictBoBaTh (hOPMHUPOBAHUIO CO3HATEIBLHOIO OTHOIICHHUS YYAIIMXCS K
CBOEH JKHU3HU, 3JI0POBBIO, @ TAKXKE K JKU3HU MU 3J0POBBI0 OKPYKAIOIINX
monei, obecnedyenne B MBOY COII Ne 1 ycnoBuit ¢usnyueckoro,
MICUXOJIOTUYECKOTO, COLIMAJIbHOTO u JTyXOBHOTO koMoprTa,
CIIOCOOCTBYIOIIUX COXPAHEHUI0 W YKPEIUICHUIO 3J0pPOBbSI CyOBEKTOB
o0Opa3oBaTenpHOTO Tporiecca, (GOPMHUPOBAHUIO DKOJIOTHUECKONW KYJIBTYpHI,
WX TMPOAYKTUBHON y4eOHO-MIO3HABATEIHHON ACSATEILHOCTH, OCHOBAHHOW Ha
pallMOHAJIBHOW OpraHu3alui y4eOHOro TpyJda M KYJIbType 3/I0POBOIO
o0Opaza >KM3HH JINYHOCTH.

4. OpranuzoBaTh pabOTy C CEMbSMH IIKOJIBHUKOB, HX POIUTEISMH WIH

3aKOHHBIMU TIPEACTaBUTEISIMH, HAMPABJICHHYIO Ha COBMECTHOE PEILCHHE

npo0JjieM JUYHOCTHOTO PAa3BUTHS JETEH, cOo3AaTh YCIOBUS JJIsl y4acTHs

CeMell yyaluxcsi B BOCHUTATEIbHOM IPOLECCE, Pa3BUTHUS POIUTEIbCKUX

OOIIECTBEHHBIX OOBEIUHCHUM, TOBBIMICHUS AKTUBHOCTH POJUTEIIHCKOTO

COOOIIIECTBA; MPUBJIEKATh POJUTEIHCKYIO OOIIECTBEHHOCTh K YYAaCTHIO B

CaMOYIIPABJIEHUH LIKOJIOM;

OpranuzoBaTh TpOHOPUEHTAITMOHHYIO PAOOTY CO MKOJILHUKAMH.

6. Mcnonb3oBaTh B BOCHUTAHUU JAETEH BO3MOXKHOCTU IIKOJBHOTO YpOKa
(uHTEpaKTUBHBIE (DOPMBI 3aHATHUIN)

7. BoBnekaTh IIKOJbHUKOB B MHTEPECHYIO U MOJIE3HYIO JJISl HUX AESATEIbHOCTb,
KOTOpasi MPENOCTaBUT KM BO3MOYKHOCTH CAaMOpPEAJIM30BAaThCS B HEW,
NPUOOPECTH COIMATBHO 3HAYMMBIE 3HAHUS, Pa3BUTh B ce0€ BaXKHbIE IS
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CBOCI0 JIMYHOCTHOI'O pa3BUTUA COLOHUAJIBHO 3HAYMMBIC OTHOLICHMA,
IIOJIYy4aThb OIIBIT YUYACTHUA B COIUAJIbBHO 3HAYHNMBIX JICJIAX.

[Iporpamma 1Mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, yCTaHaBJINBAET o0s13aTenbHOe IpEeIMETHOE COJIEp KaHHeE,
peaycMaTpuBaeT paclpeiesieHue €ro Mo KilaccaM U CTPYKTYPUPOBAHHE I10
pazzenaM M TeMaM MPOrpaMMbl TIO XHMHH, ONPENESeT KOJIWYECTBEHHBIE U
KaueCTBCHHBIE XapaKTePUCTUKHU coJiepKaHus, PEKOMEHTYEMYIO
MOCJICIOBATEIPHOCTh ~ M3YYEHUS XHUMHH C YIETOM  MEXKOPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
0COOCHHOCTEM  OOyuaroluxcs, OINpeaesieT BO3MOXHOCTH IpeaMera  JUls
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHus, a TakkKe TpeOOBaHMM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATEJILHON JESITEIbHOCTH O0O0YYarolerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHUWE XUMHUHU CIYKUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4aronierocsi, €ro MnpeAcTaBICHUl O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BAXHYIO
pOJib UTPAtOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3ydyeHnune xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHpoOBaHUS KYJIbTYpbI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOpPMUpOBAHUE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OoOy4JaromMxcsi, HaBBIKOB HX CAMOCTOSITEIbHOW  Y4EOHOW JIESITeNIbHOCTH,
OKCIIEPUMCHTAIBLHBIX M HCCICIOBATCIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsI1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYaIOLIUXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K MIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B KOJOTUIECKOE
oOpa3oBaHue 00yJarONIUXCsl.

JlanHble HampaBlieHHsS B OOyYEHMHM XMMUU OOECHEUMBAIOTCA CIELM(PUKON
colepkaHUsi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorMyecKu
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha ONpeAeNEHHOM JTare eé
pa3BUTHSA.



Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUU
OPraHuYEeCKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XMMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATHM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUI O XUMUYECKON
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TMpeaCTaBleHUNA 00 AIEKTPOJUTHYECKON JMCCOLMALMU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPyromMy, BBITIOJNHSS (GYHKIUU OOBSICHEHHS W IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHWM W3 paHee HW3YYEHHBIX Y4YeOHBIX MnpeaMeToB: «OKpyXaroluid MUp»,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[lpy w3yueHWH XUMHH TPOUCXOAUT (HOpMUpOBaHHE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUIINX (paKTOB, MMOHATHM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUMH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKka HayKd, B
NpUOOIICHUH K HAyYHbIM METOJaM T[IO3HAHUS TIPU M3YYCHUU BEIIECTB U
XUMHUUYECKUX Peakiuii, B GOPMUPOBAHUM U PA3BUTHHU MO3HABATEIbHBIX YMEHUN U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
JESITEIbHOCTH, OCBOCHHM TpPaBUJ O€30MacHOr0 OOpalieHus C BEIIeCTBAMH B
MTOBCETHEBHOM KU3HH.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HauYEHHE MPUOOPENH TaKHE 111, KaK:



— (¢dopMUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
oOyJarommxcss K CaMOCTOSTEIbHOM IMMO3HABATEIbHON JESATEIbHOCTH, HAayYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YJIarOIITUMUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIU), UMEIOIIUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB JICATCIBHOCTH;

— ((dopmupoBanue oOmeld (QYHKIIMOHATILHOW ©  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKPY’KaIOIIer0 MHpa, WCIOJB3YS 3HAHUS U OIBIT, MOJYYCHHbIE MPU H3yUYECHUU
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOjeM B TOBCEAHEBHON J>XM3HU U
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBanue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHUMAHUS TICHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH JKOJOTHYECCKU
1eJIeco00pa3HOro TMOBEAECHHUS B OBITY M TPYAOBOM JEATEIbHOCTH B UEISIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpO(dHIis W HAMPaBJICHHOCTH NAbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yUeHUs XHMHU 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).

IlporpaMmma KOpPpPEeKHMOHHOH PpadoOThI TIPEIYCMATPUBACT CO3JAAHHC
CICIUAIBHBIX YCIOBUHM OOY4YEHUS W BOCIHMTAHMS, TO3BOJIIONIMX YYHTHIBATH
ocoOble  oOpa3oBaTeibHblE  MOTPEOHOCTH  JA€Te ¢ OrpaHUYCHHBIMU
BO3MOYKHOCTSIMH 37I0POBBS TIOCPEACTBOM WHIWBHIyTH3AIUN U U GEpeHITHAITTN
00pa30BaTEeNHLHOTO MpoIiecca

Lenn koppeKUMOHHOMH padOThI COCTOAT B CJIEAYIOIIEM:
1. O6ecnieunTh NOCTHKEHUS YYAIIUMHCS TOCYAAPCTBEHHBIX CTAHAPTOB BO
BJIQJICHUU y4e€OHOT0 peaMeTa.
2. Co3parh yCIOBHA, CIIOCOOCTBYIOIIME OCBOEHHMIO IETbMHM C OTPAHUYEHHBIMHU
BO3MOXKHOCTSIM  3/10pOBbsl  JallTUPOBAHHONM OCHOBHOM 00111€00pa30BaTeIbHON
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IIPOTPaMMbl  OCHOBHOTO oOmero oOpa3oBaHMsI M HMX HHTETpald B
00pa30BaTeIbLHOM YUPEIKICHUU;

3. OmnpenenuTh OCOOCHHOCTH OpraHM3allUd O00pPa30BATEILHOIO IMpolecca B
COOTBETCTBUH C MHANBUAYATbHBIMU OCOOCHHOCTSIMH KaXKJI0OTO peOCHKA;

4. ApantupoBaTh 00pa30BaTEIbHBIA MPOIIECC B COOTBETCTBUU C OCOOCHHOCTSIMU
Pa3BUTHS TAKUX O0YYaOIIHUXCS.

5. O6ecneynTh KOPPEKIHUIO TCUXOJOTUYECKOTO Pa3BUTHS M SMOLMOHAIBHO —
BOJIOCBO chephl.

6. AKTUBU3HPOBATH O3HABATENBHYIO AEATEIBHOCTD.

7. Pa3BuTHME yMEHUN M HABBIKOB CaMOCTOATENbHON y4eOHOH NEATENTBbHOCTH Yy
yuamumxcs ¢ OB3.

Koppexknuonnbie 3agaum:
Koppexkiust OTKJIOHEHHS B HHTEIIEKTYaIbHOM Pa3BUTHH.
Koppexkius HapyiieHus 3ByKOIPOU3HOCUTETBHOM Cephl.
CopeiicTBrE IPEOIOJICHUIO HEAIEKBATHBIX (DOPM MOBEICHMS, CHATHE
HMOIIMOHAJIEHOTO HAIPSIKEHUSI.
CopeiicTBre TPHUOOPETEHHUIO HABBIKOB HCKPEHHETO, TITyOOKOTO M CBOOOHOTO
OOIIEHHS CO CBEPCTHUKAMHU.
aKTUBH3AIMs TTO3HABATEIILHON JACATEIPHOCTH yUaTUXCS;
MOBBIIIICHUE YPOBHSI NX YMCTBEHHOTO Pa3BUTHS,
HOpMaIU3alus yueOHOU eATeIbHOCTH;
KOPPEKITUS HEJOCTATKOB 3MOIMOHATBHO-TMIHOCTHOTO Pa3BHUTHSI;
COIMAILHO-TPYI0Bas alanTaIusl.

KoppekunoHnHnasi HanpaBJIeHHOCTb:
B nporpamme peann3yercs NpUHLUNI KOPPEKUUOHHOU HANPAGIeHHOCMU
oOyueHus, KOHKPETU3UPOBAHbI IyTH KOPPEKLIUU U CPEJCTB HEJOCTATKOB
CEHCOMOTOPHOT0, YMCTBEHHOT'O U peueBoro pa3sutus aeteit ¢ OB3. B cBsizu ¢
3THUM B HEW MPELYCMOTPEHO:

1. oOydeHue mpaBUJIbHBIM CIIOCO0AM OpPraHM3AlMU [TO3HABATEIbHON
NEesATEIbHOCTH, @ UMEHHO HAlpaBICHHOMY BOCIPUITHIO IPEAMETOB U
SBJICHUM OKPYKAIOLIEr0 MUPA;

2. ¢gopMupoBaHUE C MOMOUIBIO ME€Jarora MbICIUTEIbHBIX ONEepalui
CpaBHEHMS, aHAIU3a U 0000IIEHUS, pa3BUTHE 00PA3HOTO U JIOTUYECKOTO
MBIILICHHUS, & TAK)KE CBA3HOU peun;

3. MPOKOE MPUMEHEHHUE CIIEHUATBHBIX CPEACTB HATJISAHOCTH B Y4EOHOM
MPOIIECCE;

4. mpeononieHue BepOanu3mMa B pedr, popmanuzMa B yCBOCHUU 3HAHUH C
LEJIbI0 00OTallIeHNs] KOHKPETHBIX MPEACTABICHUN 00 OKpY Karolei
JNEUCTBUTEIBLHOCTH, O YEJIOBEKE, TPUPOJE U OOIIECTBE.

5. YcTaHOBKO# Ha MOJHOLIEHHOE OBJa/IeHuE 00yUYaIOIUMHUCT KOMMYHH-
KaTUBHOM (PYHKIIMEH A3bIKa 00YCIOBIEHBI HE TOJIBKO OCHOBHBIE 337a4l €r0



M3Y4YEHHUs B IIKOJIE, HO U COJIEpKaHUE 00yUEHHUsI, €Er0 METO/Ibl, CPEJICTBA U
OpraHu3aluOHHbIE POPMBI.

KoppekunonHo - pa3puBawmas padora BKJIKYAET:

1. BBIOOp ONTUMANIBHBIX JJIsl PA3BUTUS pEOCHKA C OTPAHUYEHHBIMU
BO3MOKHOCTSIMU 3/I0POBbsI KOPPEKIIMOHHBIX MPOTpaMM/METOANK, METO/IOB U
MPUEMOB O0yU€HHS B COOTBETCTBUHU C €0 0COOBIMU 00pa30BaTEIbHBIMU
MOTPEOHOCTIMU;

2. CHCTEMHOE BO3/CICTBHE Ha yueOHO-TIO3HABATEIbHYIO AEITEIbHOCTD
peOCcHKa B AMHAMUKE 00pa30BaTebHOIO Mpoliecca,

3. pa3BHUTHE SMOLUMOHAIBHO -BOJIEBOM U JUYHOCTHOM cep peOcHKa 1
MICUXOKOPPEKLHUIO €r0 MOBEICHHUS;

4. Ilpu opranu3zanuu KOPPEeKIMOHHBIX 3aHATHIT HEOOXOAUMO UCXOJIUTh U3
BO3MOXKHOCTEH peOeHKa: 3aJaHHe JOJDKHO JIekKaTh B 30HE YMEPEHHOU
TPYJIHOCTH, HO OBITh JOCTYITHBIM, TaK KaK Ha MEPBHIX dTaIax
KOPPEKLMOHHON pabOThl HEOOXOAUMO O0ECIICUUTh YUEHUKY MEpEKUBAHUE
ycrexa Ha (poHe omnpeiesIeHHOM 3aTpaThl yeuluid. B nanbHeiieM Tpy1HOCTh
3a7laHus CIEAYET YBEJIUYUBATH MPONOPILIMOHAIBHO BO3PACTAIOIINM
BO3MOXKHOCTSIM peOCHKa.

Coaep:xaHue nporpaMMbl KOPPEKUMOHHOM PadoThI ONpee/siloT cieyroime
NPUHUMIIBI:

1.CoburofieHne HHTEpEeCcOB peOCHKa.

2.CHCTEMHOCTS.

3.HenpepbIBHOCTS.

4.BapuaTuBHOCTG.

S.PekoMeHIaTenbHbIN XapaKkTep OKa3aHUs IOMOILIH.

OcHOBHBIC IOAXO0ABI K OPraHU3aIMU Y4eOHOr0 nmpouecca s
o0yuaromerocs ¢ OB3:
[TonGop 3aganuii, MakCHMaIbHO BO30YKIAIOIIMX aKTUBHOCTh pEeOCHKa,
npoOyXAarolIye y Hero MOTpeOHOCTh B O3HABATENIbHOM A TEIbHOCTH
e [lpucnocobnenue remna u3ydyeHust yaeOHOro MaTepuaia i METO0B
oOydeHus K ypoBHIO pa3Butus aerei ¢ OB3
e lHauBUIyanbHBIN TOAXO
o (CoueTanue KOPPEKIIMOHHOTO 00YUYEHUS C JIeue0OHO-03I0POBUTEIILHBIMU
MEpONPUATHIMHU
e [loBTOpHOE 0OBACHEHHE YUEeOHOIO MaTepuaia v NoAOOpP TOMOJTHUTETbHBIX
3aJlaHuN
e [locTosIHHOE UCIIOIB30BAHNE HAJISITHOCTH, HABOJSIIIUX BOIPOCOB,
aHaJIOrui
e lcnosnb30BaHME MHOTOKPATHBIX YKAa3aHUW, YIIPAKHEHUN
e [IposiBiaeHue 00NBIIOTO TAKTa CO CTOPOHBI YUUTES



Hcnonb3oBaHue MOOILIPEHUH, MOBBIIIIEHUE CAMOOLIEHKH peOeHKa,
YKpEIUICHHE B HEM BEPhl B CBOU CHUJIBI

[ToaTanmHOE 0600IICHHE MPOAETIAHHON Ha YPOKE pabOTHI

Hcrnonb3oBaHue 3aJlaHuid ¢ OMOPOM Ha 00pasiibl, JOCTYIHBIX HHCTPYKIUI

Oco0eHHoCcTH MOCTPOEHHS YU4eOHOro nmpouecca B padore ¢ nerbmu ¢ OB3:

Lok W N

o0111ast KOPPEKIMOHHAs HalpaBJIECHHOCTh Ipoliecca 00yUeHHUs,

oOydYeHHe B IOMAITHUX YCIOBHAX (B CIIydae COTIIACHS POIUTENCH ),
AIAIIAN PEXKUM,

CO3/1aHUE TIOJIOKUTENIBHON aTMOoc(epsl Ha YpOKe,

IIOCTOSIHHOE CHUKEHUE TPEBOKHOCTH JIETEH, UCKIIFOUEHUE HPOHUU U
BBITOBOPOB,

CO3JaHHE CUTYallUU yCrexa, KOTopast JOpMUPYET YyBCTBO YBEPEHHOCTH B
ce0Oe, y10BIIETBOPEHUS,

oropa Ha urpy,

LIEJICHAIIPaBICHHOE CTUMYJIMPOBAHUE JE€TEN Ha YPOKE, BO30YKICHUE
UHTEpeca.

YUUTHIBATh YMCTBEHHbIE, (PU3HUUECKUE, IMOLMOHAIbHBIE HArPY3KHU AETEH;
YCTaHaBJIMBATh MMPEEMCTBEHHOCTh B PAa3BUTUM YMCTBEHHBIX CIIOCOOHOCTEN
B IPOLECCE YCBOGHUS y4yeOHOTO Marepuana u  (opmupoBaHUs
HEOOXOIMMBIX 3HaHUH, YMEHUH 1 HABBIKOB,;

o0ecrieunBaTh B3aMMOCBS3b M JIOTHUECKYIO IIOCIEAOBAaTEIbHOCTh BCEX
BUJIOB JCSATEIBHOCTH BXOJI€ 3aHATHS;

YUUTHIBATh BO3PACTHBbIE OCOOCHHOCTH JEeTed W CHeUUu(PUKY HMEIOIIHUXCS
OTKJIOHEHUI B X PA3BUTHH;

o0ecrieunBaTh COOTBETCTBUE YYEOHBIM U BOCIMTATEIbHBIM 3ajauaM
pa3BUTHSL.

O PeKTUBHOCTD CTPYKTYpPHl 3aHSITHUS 3aBUCUT OT COZAEpX aHHUS yueOHOTO
MaTepuana;

y4eOHBIX 1IeJIel U 3a/1ad;

METOJIOB ¥ IPUEMOB O0YUEHHUS;

BO3PACTHBIX U UHAUBUIyaJIbHBIX OCOOCHHOCTEH JeTeil.

®opmbl padoTsl 14 aereit ¢ OB3:
VHIUBHTyaJTbHAS

rpymIoBas
1o o0Opasiy
0 AJITOPUTMY

Ilcux0J10T0 - MEJArOruYecKasi XapaKTepUuCTHKA 00y4al0IIerocs ¢ 3aJePKKoi
ncuxudeckoro paspurus (3IIP):



O6yuatomuecs ¢ 3I[IP - »TO0 peru, wuMerollee HEJOCTAaTKU B
MICUXOJIOTUYECKOM pa3BUTHH, mnoaTBepxkacHHble [IMIIK wu mnpensarcrByromue
MOJIy4eHHI0 00pa3oBaHust 0€3 CO3/1aHUs CTICIIMATIbHBIX YCIOBHM.

Kareropus oOyuaromuxcs ¢ 3[1P — nHanbosniee MHOrO4MCIIEHHAs CPEU AeTel
C OTPaHUYCHHBIMH BO3MOXHOCTSIMU 310poBbsi (OB3) u HeoqHOpOHAS 110 COCTaBY
rpynmna mkoiabHUKoOB. Cpenu npuyuH Bo3HUKHOBeHus 3IIP moryT ¢urypupoBaTh
opranuyeckas w/mwiu (QyHKIHMOHAIbHAS HEIOCTATOYHOCThH IIEHTPAIbHON HEPBHOM
CHUCTEMbI, KOHCTUTYLMOHAJIbHbIE  (DAKTOPBI, XPOHUYECKHE COMATHUYECKHUE
3a00yeBaHusl, HEOJAroNpUsATHBIE YCJIOBHS  BOCIHMTAHMS, ICUXUYECKas U
couuanbHas naenpuBauus. [logoOHoe pazHooOpazue 3THONOTMYECKUX (PAKTOPOB
OOyCJIOBJIMBAET 3HAYUTENIbHBIA JUANa30H BBIPAKEHHOCTH HAPYUIEHHMHA — OT
COCTOSIHUM, MPUOIMKAIOIIMUXCA K YPOBHIO BO3PAaCTHOM HOPMBI, 0 COCTOSIHH,
TpeOyIOMMX OTTPAHUYEHHSI OT YMCTBEHHOM OTCTAJIOCTH.

Bce oOyugaromumecss ¢ 3I[IP wucneIThIBalOT B TOW WM HMHOM CTENEHU
BBIPQXEHHBIE 3aTPYJHEHHUs] B YCBOCHMM Y4Y€OHBIX MpOrpamm, OOYCIIOBJICHHbIE
HEJOCTAaTOYHBIMU  TIO3HABATEJIbHBIMM  CIIOCOOHOCTSIMH,  cleUU(PUUECKUMU
paccTpoiicTBaMH IICUXOJIOTMYECKOT0 pa3BUTHA (ILIKOJIBHBIX HABBIKOB, PEUd U Ap.),
HapylLICHUSAMHU B OpraHU3alldd AESTebHOCTH W/WiaM mnoBeaeHus. OOmmmu i
Bcex obyuvarontuxcs ¢ 3I1P aBisroTcst B pa3HOM CTENEHU BHIPAKEHHbBIE HEJIOCTATKU
B (OpPMHPOBAHUU BBICIIUX TCUXWYECKUX (PYHKIUH, 3aMEMJICHHbIA TeMi JH00
HEPAaBHOMEPHOE CTAHOBJICHUE I[I03HABATEIIbHOW  JIESATENBHOCTH, TPYIHOCTH
MPOU3BOJIBHOM caMOperysiaiuu. J[ocTaToyHo 4acTo y 00y4aromuxcs 0TMEYar0TCs
HapyIlIEHUsI PEYEBOM M MEJKOW PYYHOW MOTOPHKH, 3PUTEIIBHOTO BOCIPHUATHUS U
MPOCTPAHCTBEHHOM  OPUEHTHUPOBKH, YMCTBEHHOW  pabOTOCHOCOOHOCTH U
AMOIIMOHAIIHOM C(epBhl.

VYpoBenb ncuxuueckoro pasButus pedénka ¢ 3I[IP 3aBucuT HEe TONBKO OT
XapakTepa U CTETEHU BBIPAKEHHOCTH MEPBUYHOTO (KaK MPpaBuiio, OMOJIOrHYECKOro
[0 CBOEH MPUPO/JIE) HApYLIECHUS, HO ¥ OT Ka4ecTBa MPEALIECTBYIOIIET0 00yUeHHs U
BOCITUTaHUS.

Junanazon paznuuuii B pa3Butun odyuaromuxcs ¢ 3[1P mocratouHo Benmk —
OT NPaKTUYECKH HOPMAJIBHO PA3BUBAIOLINXCS, HWCIBITHIBAIOIIMX BPEMEHHBIE U
OTHOCHUTEJIBHO JIETKO YCTPaHUMBbIE TPYAHOCTH, 10 OOYYAIOLIUXCS C BIPAXKEHHBIMU
U CJIOXHBIMHU 10 CTPYKTYpE HapyIIEHUSMH KOTHUTHUBHON U addexkTuBHO-
noBesieHueckoit cep muaHoCTH. OT 00yYaromMXcsl, CHOCOOHBIX MPH CHEIUATIbHON
NOJJIEP)KKE Ha PaBHBIX 00y4aThCsi COBMECTHO CO 3[JOPOBBIMU CBEPCTHHUKAMH, JI0
00y4JaronMXcsl, HyXKIaIOUUXCs MPU MOJY4eHUH HAa4aJIbHOTO O0IIero o0pa3oBaHus
B CHCTEMaTHYECKOM M KOMIUIEKCHOHW (IICHXO0JIOrO-MEIUKO-TIEaroru4ecKkoil)
KOPPEKLIMOHHOW MOMOIIIH.

Pasznuune cTpykTyphl HApYLIEHUS ICUXHUYECKOTO Pa3BUTHS Y 00YyUAIOIIUXCS
c 3IIP ompexnenser HEOOXOAUMOCTh MHOTO00pa3usl CHEIHATBHON MOAACPKKU B
NoJydeHuu  oOpa3oBaHMs M caMHX  00pa30BaTENbHBIX  MapIIPyTOB,
COOTBETCTBYIOIIUX BO3MOXKHOCTAM M MOTpeOHOCTAM oOydvarommxcsi ¢ 3IIP u



HaIlpaBJICHHBIX Ha IPEOJIOJICHHE CYLIECTBYIOUIMX OrPAaHUYECHHA B MOJIYYECHHUH
00pa30BaHUs, BBI3BAHHBIX TSKECTHIO HAPYIICHUS] TCHUXUYECKOTO Pa3BUTHS H
CIIOCOOHOCTBIO MJIM HECTIOCOOHOCTHIO 00YYaIOLIErocsi K OCBOCHHIO 00pa3oBaHUs,
COMOCTAaBUMOTO 0 CPOKAM C 00pa30BaHUEM 3/IOPOBBIX CBEPCTHUKOB.

[Iporpamma aapecoBana oOyuaromiemycs ¢ 3I1P, nocturmemy Kk MOMEHTY
nepexoja Ha YpoBeHb OCHOBHOT'O 00111eT0 00pa30BaHUs yPOBHS
NCUXO(PU3NYECKOTO Pa3BUTHS OJU3KOTO BO3PACTHOM HOPME, HO OTMEYAIOTCS
TPYJAHOCTH MPOU3BOJBHON CaMOPEryJISUNN, TPOSBISIIOLIEICS B YCIOBUAX
NEeSATEIbHOCTH U OPraHW30BAHHOTO IMOBEJICHUS, U IPU3HAKH O0IIEH colMaibHO-
AMOILIMOHAIIBHOM He3penocTu. Kpome Toro, y TaHHON KaTeropuu 00y4aromuxcs
MOTYT OTMEUYAaThCsl MPU3HAKHU JIETKOW OPraHUYeCKOM HEA0CTaTOUHOCTH
neHtpanbHoi HepBHOU cucTeMbl (LIHC), Beipaxkaromiyiecs: B MOBBIIICHHOU
NICUXUYECKON HCTONIAEMOCTH C COMYTCTBYIOIIUM CHHKEHUEM YMCTBEHHOM
paboTOCIIOCOOHOCTH U YCTOMUMBOCTH K MHTEIEKTYaJIBHBIM M SMOLIMOHATIBHBIM
Harpy3kaM. [loMrMo nepeynciieHHbIX XapaKTEPUCTUK, Y 00YJarOIIMXCs MOTYT
OTMEYaThCsl TUIINYHbBIE, B PA3HOM CTENEHU BbIpaXXKEHHbIE, TUCHYHKIUU B chepax
IIPOCTPAHCTBEHHBIX MPEACTABICHU, 3pUTEIbHO-MOTOPHOM KOOPAVHALINH,
($oHETUKO-(POHEMATUYECKOTO pa3BUTH, HEHpoAMHAMUKH U 1p. Ho mpu aTom
HA0JII0JaeTCsl YCTOMYUBOCTD (POPM aJalTUBHOTO TTOBEACHMS.



COJEP)KXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemjecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpEraTHOE COCTOSIHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI W MOJICKYJIbI. XHUMHYECKHE »dJeMEHThl. CHMBOJIBI XUMHUYECKHX
a5eMeHTOB. [IpocThie U ci0XHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuueckasi ¢opmyna. BajJeHTHOCTh aTOMOB XUMHUYECKUX JIJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToOMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Monbs. MossipHas Macca. B3auMocCBsI3b KOJMYECTBA,
MacChl M 4YHCJa CTPYKTYPHBIX eAuHHI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHECHUH.

du3nyeckre U XUMUYECKUE SBIICHUS. XUMUYECKasl peakius U e¢ MPU3HAKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMUYeckue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaAKIUil (COeTUHEHNs, Pa3I0KEeHUsI, 3aMEIeHHs, OOMeHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJIECHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHON MPOBOJIOKH, B3aMMOCHCTBHE MeJla C KHCIOTOM) SBICHHUM, HaOII0eHIE U
OMHMCAaHKE TMPU3HAKOB MPOTEKAHWS XWMHUYECKHX peakiuil (pas3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
menu (II) npu HarpeBanuu, B3auMOJEUCTBUE kele3a ¢ pacTBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3eNieHHs CMEecei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BBITIAPUBAHUE, UCTHILIAINS, XpoMaTorpadusi, MPOBEACHNUE OUYNCTKH TIOBApECHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3ylbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(IrapocTepKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BemecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIyYeHHUs] KUclopoda B JabopaTopuu W TPOMBINUIEHHOCTU. Kpyrosopor
Kuciopoa B mpupojae. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

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

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpEI.
HacpilieHHbIE M HEHACBIIEHHBIE PAcTBOpPBI. 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 MPUPOIHBIX BOJI.

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

OcHoBanus. Knaccudpukauuss ocHOBaHM: WIENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

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

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

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4E€CTBEHHOE OIPEECICHUE CONECP)KaHUs KHUCIOPOJa B BO3AYyXE, MOJIIyYEHHE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMHMCAaHWE WX CBOMCTB, MOJy4YE€HHE, COOUpPAHHME, pACIO3HABAHUE M H3YyUYCHUE
CBOMCTB BOJI0OpoJia (TOpeHue), B3auMojelcTBUe Bojopoaa ¢ okcujaoMm Mmenu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOMIOJACHUE OOpA3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHOM PacCTBOPUMOCTBIO, TIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aMMOJECUCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPTraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaO0JI0ICHNE U3MEHEHHUS OKPACKH MHJIUKATOPOB B PAacCTBOpPAX KUCIOT U LIEIOYEH,
u3ydyeHue B3aumojeiictBus oxcuga menu (II) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 MeTajla OPYTMM M3 PacTBOpa COJM, PELICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoanuyeckast cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKH KIAcCU(PUKAIIMKM XUMUYECKUX diemMeHToB. [loHsTHE O
IpyNNax CXOJHBIX 3JEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUBI.

Ileprognyeckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX  000JI0YeK aTroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

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

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenngeneeB — y4y€HbIi U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHass (MoJisipHass W HENOJISIpHAs)) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHusi.  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJCWUCTBHE
TUAPOKCHIA LMHKA C PACTBOpPAMHM KHUCJIOT M WIEJNOYEH, INPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOLIIUX  NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUIUl
(ropenue, peakiiiy pas3ioKeHUs, COSTUHEHNS).

Mescnpeomemmnbnie ceasu



Peanuzanmss MeEXIpeAMETHBIX CBS3€M IIPU HM3YyYEHWHM XMMHMM B 8§ Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX
IOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHSA: HAyYHBIA (PaKkT, THUMOTE3a, TEOPUs,
3aKOH, aHallu3, CHUHTE3, KiIaccUu(UKaIMs, NEePUOJUYHOCTb, HAONIO/IECHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUHN 3apsiji, BELIECTBO, TEO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE NCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOWCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOMNOB, Kaius, KalbUusi M HX
COCIVHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM JJIeMEHTOB B llepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKHUX
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 HEOPTaHNYECKUX BEUIECTB.

Knaccudukanys XuMUYeckux peakuuid Mo pa3andyHbIM MIPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTHE O CKOPOCTH XUMHUYECKOM peakuuu. [ToHsTHe 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckom paBHoBecuu. DakTOPBHI,
BIMSIOIIAE HAa CKOPOCTh XHMHUYECKOW PEaKUMH U IOJIOKEHUE XHMHYECKOTIO
PaBHOBECHSI.

OKHUCIUTENBPHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUM,  AJIEKTPOHHBIM  OasiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HKCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONTUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
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 W COKpAIIEHHbIE HWOHHBIE YypaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPIaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEcca JUCCOLMALMM KHUCIOT, LIEIOYEeHd U  COJIeH
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakuui
(ropeHue, peakUuu pPas3oKEeHUs, COCIMHEHUs), PaclOo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3MUECKHue CBOMICTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aUMOJEHCTBUE C METalJlaMy, HEMeTaUlaMy, IIeJIo4aMH). XJIOPOBOAOPO/I.
ConsiHast KuCIoTa, XMMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMeHeHue. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHeluue XJIOpHuIbl MU HX
HaXO0XKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Ccepbl. AJUTOTPOIHbIE MOIU(UKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYecKre cBoMcTBa. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (Qu3MyeckMe U XUMUYECKHe CBoMcTBa (oOlmue Kak
NpEeACTaBUTENST Kjacca KHUCIOT U crneuuduyeckue). XHUMHUYECKUE pEeaklUu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uon. HaxoxneHnue cepbl U €€ COeIMHEHMA B mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KaIoIIeW cpeapl COCIUHEHHMSIMU Cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmas xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTETICHN OKHCICHHS. A30T, pacpOCTPAaHEHHE B MPHUPOJIE,
busnyeckue U xumMnueckue 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 aMMOHHS. A30THasl KHCJIOTa, €€ TOJIydeHHe, (U3UYECKUEe M XUMHUYCCKUC
cBOMcTBa (0OIIME KaK TMPENCTAaBUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKAIoIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arps3HEHUWE BO3Ayxa, MOYBBI U Bogoémon). 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 [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTCMICHW  OKHUCJICHHUS.  YTJIEpOA,  aJUIOTPOITHBIC
MOAM(UKAIINKA, PACIPOCTPAHCHUE B MpuUpoae, (U3UYECKHE U XUMHUYCCKHEC
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOMCTBA, JEHCTBUE Ha IKHUBbIE OPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX pu3nueckue U XMMHUYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIIEPYH, YKCYCHAs! KHCIIOTA).
[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 X
poJii B OKM3HM 4YeJOBeKa. MarepuallbHOEC C€AWHCTBO OPraHUYECKUX H
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnyueckue W XUMHYECKHE CBOMCTBA, TOJYyYCHHE W
npumeHenue. CoenuHeHHs KpeMmMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcuae kpemuus (IV) u kpemuHueBoil kucinore. CHIMKAThI, UX UCIOJb30BAHUE B
ObITYy, B IIPOMBIIIUICHHOCTU. BakHeline cTpouTenbHble MaTepHalibl: KepaMuKa,



CTEKJIO, LIEMEHT, OETOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro MCIONIb30BaAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3l0B HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJIIHOW KHCIIOTHI,
IPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpa)karolue (PU3MUYECKHMEe U XUMHYECKHE CBOMCTBA
rajJJor€HOB M MX COEIMHEHUHN (BO3MOYKHO MCIIOJIb30BaHUE BHIEOMATEPUATIOB),
O3HAaKOMJIEHHE C oO0pa3lamMu XJIOpUAOB (TaJOTEHUIOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXXKHO  HCIOJIb30BaHHE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa IoJ| JeHCTBUEM
KOHLIEHTPUPOBAHHONW  CEPHOM  KHCJIOTHI, M3YYEHHUE XHMHYECKUX CBOMICTB
pa30aBiIEHHON CEPHOI KUCIIOTHI, IPOBEICHNE KAUECTBEHHOW peakluu Ha CybgaT-
WOH W HAOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HMUYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEPHATIOB), 00pa3laMu a30THBIX U (POCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOupaHue, pAaclo3HaBaHWE W HU3YYEHHE CBOMCTB aMMHUaKa, IPOBEJICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (ocaT-uOH U U3y4YEHHE NPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOIEMCTBAE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBIO
(BO3MOXXKHO  HCIOJB30BAHHE  BUAEOMATEPHUAJIOB), U3yYeHue  Mojelen
KPUCTAIUTMYECKUX pemETOK anMasa, Tpaduta, (QyijaepeHa, O3HAKOMIICHHE C
IPOLECCOM aACOpPOLMU PpPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydeHHe, cOOMpaHue, paclio3HABaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEICHUE KauyeCTBEHHBIX PEaklMil Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYEHHE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMJICHHE C
IPOAYKUMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MeTtasibl U MX COeUHEHUS

OO01ast xapakTepUCTHUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepumogmueckon cucreme xumuyeckux siaemeHtoB . U.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTaluioB. Merayunueckas CBsi3b U
METaJuIMYecKass  KpUCTaUIMYecKass  pemerka.  OJJEKTPOXMMUYECKHH  pAX
HarnpspkeHU MeTtawioB. Ou3nyeckrue U XUMUYECKHUE CBOMCTBA MeTaiioB. OOmue
crocoObl Toyy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3alMThl UX OT Koppo3uu. CrutaBbl (CTajlb, YYTYH, AIOPATIOMUHUH,
OpoOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[I{eounble MeTAJIBL: MOJNOXKEHUE B [leproandyeckoi cucTteMe XUMUYECKHUX
anemenTtoB . 1. MeHnneneeBa, CTpOGHHE MX aTOMOB, HAXOXKIECHHE B IIPUPOJIE.
dusnueckre 1 XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanust). OKCUIbI U



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

[[lenoyHO3eMENbHBIE METAUIBI MarHuii M KaJbUUW: IIOJOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaX0XJAEHUE B Ipupoe. PU3ndecKue U XUMAYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseimue coeavHeHHs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3J1€MEHTOB J1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA xkene3a. OKCUbI, TuIpoKcuIbl U conu xenesa (II) u sxenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTATOB KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KIbIIUSI W HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BaHUE BUIECOMATEPHUATIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, ITpOLECCa TOPEHUS XKeje3a B KUCIOPOE
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KaJblHs, AJTIOMUHUS, [IMHKA, JKEJIe3a
(IT) u xeneza (III), meau (I1), HaOatOAEHUE M ONMCAHUE TPOLIECCOB OKPAILIMBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3aj1ad Mo TeMe «BaxknHenume
METaJUIbl U KX COCTUHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

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

XUMUYECKOE 3arpsi3HEHHE OKpYKarollehd cpeinl (MmpeaenabHas JOoMmyCcTuMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
npobJieM.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJIMMEPHBIE
MaTepuabl).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€d IMPU M3YYEHHMM XUMHH B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOII0ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKUIN 3apsij, MPOBOJIHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

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

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE CKOTaeMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHUST XUMHUU B €IUHCTBE y4yeOHOU U
BOCIIUTATENBHOMN EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUNCKUMU
COLMOKYJIbTYPHBIMM M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMHU, IPUHATBIMU B
oOIiecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COILIMAIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHNE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHMOTHYECKOr0 BOCIMTAHUS:

LIECHHOCTHOI'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEIUIO, NOHUMAaHHS 3HAYECHUS XUMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIMel o
MEPENOBBIX JOCTUKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTE€YECTBEHHOM XHWMHH,
3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUSAX 00 YCTpPONCTBE MHUpa U OOIIECTBA;

2) rpaskaaHCKOr0 BOCTIUTAHUSA:

NIPEACTABICHUS. O COLMAIBHBIX HOPMAax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JESTEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENbHOCTU MpU
BBIMIOJITHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ DITOM Y4YEOHOW NESITEIBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEAEHHWE M IIOCTYNKM CBOMX TOBApHUILEH C ITO3HULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM WU COCTAaBIIAIOLIUE
OCHOBY I TOHMMAHHUS CYITHOCTH HAYyYHOW KapTHHBI MHpA, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHs NIPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKa C
IIPUPOIJHOU CPENON, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA IIOJIYYEHUE HOBBIX 3HAHUM 110
XMUMHH, HEOOXOAUMbIEe IJi1 OOBSCHEHUS HAOIIOaeMbIX IPOLIECCOB U SIBICHUH,
M03HABATEJIbHOM, MHPOPMAIMOHHON W YHTATEIbCKOM KYyJIbTYpbl, B TOM 4HCIIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMaIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEeIIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpPaBJIECHHOCTH U YPOBHSA OOy4YEHUS B
JaJIbHEHIIIEM;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBb:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HEMPUATHE BPEIHBIX MPUBBIYEK (YHIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOJMMOCTA COOJIOJIEHUsT TpaBWI OE30MaCHOCTH TMpPU OOpaIlleHUd C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoPeCcCril U Tpy1a pa3IudHOTO poja,
YBAXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOH IEATEIBHOCTH, B TOM YHCIE HaA
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccuoHaaIbHON NESITEIbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, TOHUMAaHUE LIECHHOCTU 3JI0POBOTrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBui1 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOXKAIOIINX 370POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHMUSI, MOJy4aeMble TIPU U3YYECHUU XUMHH, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJBTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC I
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbBIX YYEOHBIX MpEIMETax U MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEIIOCTHOU



HAay4YHOM KapTHUHE MHUpA, U YHUBEpCaAJIbHbIC yUeOHbIC ACUCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI HCIOJb30BATh MPUEMBI JIOTUUECKOTO MBINIJICHUS! MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
MOHATHS JIJI1 OOBSICHEHHUS OTJEIBHBIX (JAaKTOB M SBJICHUMA, BEIONPATh OCHOBAHHS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIIEJACTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BHIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSITh B TIpollecCe TMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HaK (CMMBOJ DJIEeMEHTa), XUMHuYeckas Gopmylia U YpaBHEHHUE
XUMHUUYECKON peakly — MpU PEIICHUH Y4eOHO-MTO3HABATENIbHbBIX 3aj/1au, ¢ Y4ETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3oBble uccienoBarTelbcKne 1eiiCTBUS:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

MPUOOPETEHUE OMNbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaO0momaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBENEHHOTO OIbBITA, UCCIICIOBAHMUS, COCTABIATH OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUIOB U (GOPM MPEACTABICHUS, TIOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJIIpHAs JMUTEepaTypa XUMUYECKOIO COJEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcsl MHTepHEeTa), KpPUTUYECKH OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TPUMEHATh Pa3judyHble METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 OMPENeNEHHOTO THUIIa, TPUOOPETEHUE ONbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATh ONTUMAIBHYIO (POpMY MpeAcTaBiICHUS UHPOPMALIUK U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
MCCJIEI0BATENBCKOW JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSHHE OKPY’)KAIOIIEW IMPUPOIHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJHEHUS MPEJI0KEHHOM 3a/1a4H;

YMEHUSI  MPEACTABISATH  INOJYYEHHBIE  pE3yJibTaThl  [MO3HABATEIBHOM
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJlaTh MpPE3eHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO JKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
JabopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  ACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuuid (o0cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE LITYPMb», KOOPAUHALUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe 1eiiCTBUSA:

YMEHUE CaMOCTOSITEJIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33JIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (denepanbHON padodeil mnporpamMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNercTBul, crnenuduyueckue A IpPeAMETHONM o0nacTu  «XUMHS», BB
JNEATENIBHOCTH MO  MOJYYEHHID HOBOIO  3HAaHHS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoH1y 00yueHus B 8 kj1acce npeIMETHBIE PE3YNIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCITMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
00OMEHa, 3K30- ¥ SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU AP (EKT 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
(TpolieHTHAas! KOHIICHTpAIUs1) B pacTBOPE;

e WUIIOCTPUPOBATH B3aWUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHU W
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaThb cmbicia Ilepuomnueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHus B llepronnueckoin cucreme,
3aKOHOB COXPAHEHHUsI MAacCChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTraJpo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpynna (A-rpynmna)» u «mnodounast noarpynmna (b-rpynmna)», maneie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabnuue «llepuoanueckass cucremMa XuMuyeckux osaementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIaCCU(PUIIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPraHUYECKHUE 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 XUMHUUECKUX PEAKLINN;

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

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYKO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEeMEHTa 10 (dopmyse
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-CJIEACTBEHHBIX CBSI3€M — MJI1 U3Yy4YCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBbIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TNPUTOTOBICHUIO
pacTBOPOB C ONPEAETEHHOM MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IJIAaHUPOBATh M MPOBOJAUTH  XUMHYECKHE  AKCIEPUMEHTHI IO
pacrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koHniy oOyueHus B 9 kiacce npeMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, MPOCTOE BEUIECTBO,
CJIOKHO€ BENIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU 3PPeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEaKIUU HOHHOIO
oOMeHa, Karaau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEeoOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUInYecKasi), KpHUCTAUIMYECKass pEmETKa, KOppO3us METALIOB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pEaKUuHu, MNPEAeIbHO JIOMyCTHUMas
koHueHntpanus [IJIK BemiecTna;

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

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3aps]l UOHA M0 XUMHUYECKOH (popmyre, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OMNUCHIBaTh W XapaKTepHU30BaTh
TabnuuyHyo (opmy lleproanueckoil cucTeMbl XMMHUECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «modouyHas
noarpynna (b-rpynma)», manbsie u OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XAapaKTEPUCTHUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npejesax MajlbIX MMEPUOJIOB 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) OOIIME WU CHCIUPUICCKUE XUMHUYECCKUE
CBOIMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOJATBEPXAasi OINHUCAHUE
MIPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKIINN;

COCTaBIISAITb YPAaBHEHUS DJEKTPOJIUTUYECKOW JIHCCOLMAIMU  KHCIOT,
LIEJI0YEH U COJIEH, TTOIHBIE U COKPALLIEHHBIE YPABHEHNS PEAKLIMM NOHHOTO



oOMeHa, YypaBHEHHS pEaKkIui, TMOATBEPKIAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHIA
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OallaHCa ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIEMEHTa 10 Gdopmysie
COCIMHCHHUS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH 110 BBHITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OMBITHBIM IMYTEM XJIOPHUI-, OPOMUII-,
noaua-, kapbonar-, ¢ocdar-, cwimkar-, cyibdpar-, TUIPOKCUI-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 IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3iesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 ) bubmuoreka [IOK

’ MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 0 bubnunoreka LIOK

' peaxImu https://m.edsoo.ru/7f41837¢

Wroro no pazneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 0 | bubmmnoreka HOK

' 00 okcHIax https://m.edsoo.ru/7f41837¢
) Bonopoa.Ilonstue o kucnorax g 0 1 bubnmorexa LIOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBaHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 | 1 bubnuotexa [JOK

’ HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsi3zb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
’ XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma
12| e : BuGmorera LIOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUU
Hroro no pazgeny 15 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 | 0 bubmmoreka [JOK
' OCHOBHBIX pa3/IeioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. ? 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 0 ) bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemMeHToB VIA niel. Cepa u e 6 0 0 bubmmorexa [TOK
) TPy L€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
23 aneMeHTOB VA-rpynisl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mas XxapakTepuCTUKa XUMHIECKIX
2.4 sanemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
’ . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Uroro no pazgeny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

bub6nmoreka [IOK
A i 4
3 Obmme cpoiicTra MeTaLIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7 1
3 aXKHEHUIIe MeTaJUIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazgeny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoandecTBo 4acoB
Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCypPChI
padoThbI padoTsI
bubnunorexa LIOK
I https://m.edsoo.ru/ff0d210c
peaMeT XuMuu. Poiib XUMUU B KU3HU
1 T 1 0 0 https://academy-

HeJloBeKa. Lela u setectsa content.apkpro.ru/lesson/9ee6fd8e-
cc81-420c-ab3b-7¢5¢3a618bc3
bubnunoreka LIOK
https://m.edsoo.ru/ff0d227¢

2 TTousiTiie 0 MeTOHaX MO3HAHUS B XUMUU 1 0 0 https://academy-
content.apkpro.ru/lesson/d6¢cb67f7-
9858-4e35-a376-a9¢c667da2315

[Tpaktrueckas padota Ne 1 «IIpaBuia bubmuorexa LLOK

. https://m.edsoo.ru/ff0d23dc
paboThl B 1a00paTOpUN U IPUEMBI
3 o0GparreHus ¢ 1a00paToOPHBIM ! 0 ! https://academy-
pait flabopatop content.apkpro.ru/lesson/93666066-
0bopynoBaHuem» 14b0-4623-9348-163¢1b246aea
bubmmoteka IIOK
https://m.edsoo.ru/ff0d26¢ca
Yucrtele BemiecTsa U cmecu. CrmocoObl
4 A TeTCHIS eMeceii 1 0 0 https://academy-

pasit content.apkpro.ru/lesson/24899d03-
b537-43db-befl-5de8204cefd5

[IpakTuueckas pabora Ne 2 «Paznenenue bubmnorexa LIOK

. . https://m.edsoo.ru/ff0d28c8
5 cMecel (Ha TpuUMepe OYMCTKU MTOBAPEHHOM 1 0 1

COJIN)»

https://academy-
content.apkpro.ru/lesson/af558710-



https://m.edsoo.ru/ff0d210c
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://m.edsoo.ru/ff0d227e
https://academy-content.apkpro.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://academy-content.apkpro.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://academy-content.apkpro.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://m.edsoo.ru/ff0d23dc
https://academy-content.apkpro.ru/lesson/93666066-14b0-4623-9348-163e1b246aea
https://academy-content.apkpro.ru/lesson/93666066-14b0-4623-9348-163e1b246aea
https://academy-content.apkpro.ru/lesson/93666066-14b0-4623-9348-163e1b246aea
https://m.edsoo.ru/ff0d26ca
https://academy-content.apkpro.ru/lesson/24899d03-b537-43db-bef1-5de8204cefd5
https://academy-content.apkpro.ru/lesson/24899d03-b537-43db-bef1-5de8204cefd5
https://academy-content.apkpro.ru/lesson/24899d03-b537-43db-bef1-5de8204cefd5
https://m.edsoo.ru/ff0d28c8
https://academy-content.apkpro.ru/lesson/af558710-6318-445f-9939-df152092846d
https://academy-content.apkpro.ru/lesson/af558710-6318-445f-9939-df152092846d

6318-445f-9939-df152092846d

bubnunoreka LIOK
https://m.edsoo.ru/ff0d2a6¢

6 ATOMBI U MOJIEKYJIbI https://academy-
content.apkpro.ru/lesson/a0908919-
5a02-4847-913f-623b382fdd7f

7 XUMHUYECKHUE JIEMEHThI. 3HAKU (CUMBOJIbI) bubmmoreka [JOK

XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTsie 1 clOXKHBIE BEIECTBA bubmorexa LIOK

p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE bubmorexa LIOK
Yip i https://m.edsoo.ru/ff0d2d50
3aKOH OCTOSIHCTBA COCTaBA BEILIECTB.
10 Xumnueckas popmyna. BaieHTHOCTD buomorexa LIOK
pMyTa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX JIEMEHTOB

1 OTHOcHTENbHAS aTOMHAs Macca. bubnuoreka [{OK

OTHOCUTENBHAs MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 105151 XUMHUYECKOTO 3JIEMEHTA B bubnmnorexa [JOK

COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 Konnuecto BemecrBa. Monb. MonsipHast bubmuoreka [IOK

macca https://m.edsoo.ru/ff0d5230
14 duznyecknue 1 XUMUYECKUE SBICHUS. bubnuoreka [{OK

XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yciaoBHsI MPOTEKaHUS bubmuorexa [JOK

XUMUYECKUX PEaKLUn https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsI MaCcChl BEIIECTB. bubnuotexa [JOK

XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrancnenus komaecTBa, MacChl BEIIECTBA but6mmoreka [IOK



https://academy-content.apkpro.ru/lesson/af558710-6318-445f-9939-df152092846d
https://m.edsoo.ru/ff0d2a6c
https://academy-content.apkpro.ru/lesson/a0908919-5a02-4847-913f-623b382fdd7f
https://academy-content.apkpro.ru/lesson/a0908919-5a02-4847-913f-623b382fdd7f
https://academy-content.apkpro.ru/lesson/a0908919-5a02-4847-913f-623b382fdd7f
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

10 YPAaBHEHUSIM XMMHYECKUX PEAKIUN

https://m.edsoo.ru/ff0d5708

Knaccudukanuss XaMUYECKHX peaKIuii

18 (coenMHEHNUs, Pa3I0KEHUS], 3aMELICHUS bubmmorexa LIOK
8 P » SAMCIICHHA, https://m.edso0o.ru/f0d3f34
obmeHa)
M. B. JIoMOHOCOB — y4€HBI-
19 sHuMKIoneauct. O0oO0enne u bubmorexa OK
H AMCT: . https://m.edsoo.ru/f0d40c4
cUCTEMAaTH3aIUs 3HAHUN
20 Kontponbnas paborta Nel mo teme bubmmorexa [JOK
«BemecTBa 1 XMMHYECKUE PEAKIIUID) https://m.edsoo.ru/ff0d4290
Bosayx — cmech razos. CoctaB Bo3ayXa.
21 Kncn}(l)xo — BJIEMEHT ¥ POCTOE a bubmorexa HOK
poat p https://m.edsoo.ru/ff0d448¢
BerrecTtBo. O30H
dusznueckre U XUMHYECKUE CBOIICTBA
22 KHCII0po/ia (peakluy OKUCIIEHUS, TOPEHUE) bubmmorexa LOK
pos H » TOPCHHE). https://m.eds0o.ru/fl0d4614
ITonsiTre 06 okcuaax
CriocoObl OTYYEHHS KUCIOPOIa B
23 J1abopaTopuu iqn OMBILHJIerHOCTI/I bubmmorexa [TOK
paTop p ) https://m.edsoo.ru/ff0d497a
[IpumeneHue kucnopoa
TennoBoii 3 PexT XUMUIECKON peaKInu,
24 [IOHATHE O TEPMOXUMHYECKOM YPaBHEHUH bubmmorera OK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUECKUX PEAKIMIX
TonnuBo (He(Th, Yroiab U METaH).
25 3arpsi3HeHue Bo31yXa, ClIOCOObI €T0 bubmorexa [IOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
[TpakTrueckast padota Ne 3 o Teme
26 «[Tonyyenune u cobupanue KUCIopoga bubmorexa HOK
i N P poa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €T0 CBONCTBY»
27 Bonopoa — aneMeHT u npocToe BELIECTBO. bubnmnorexa [JOK



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

Haxoxnenue B mpuponae

https://m.edsoo.ru/ff0d4dd0

)3 du3nvecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnmoreka [IOK
29 IT
OFAITHE O IHCTIoTax 1 cobix https://m.edsoo.ru/ff0d50d2
30 CniocoOsI 1oTydeHust BOA0OPO/Ia B bubmuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «ITonyuenne u cobrpaHue BogOpoIa bubmorexa HOK
i o P AOPOAa, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €ro CBOMCTB)
bubnunoreka LIOK
32 M i 00BE .3 A
OJIAPHBIN 00BEM Ta30B. 3aKOH ABOTAIPO hitps://m.cdsoo.ru/fl0ds42c
Brrunciaenus 00b€Ma, KoJIHM4YecTBa
33 BEIIIECTBA r'a3a 10 €ro M3BECTHOM bubmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA MK 00BEMY
Brruucienus o06EMOB ra3oB 1o
34 ABHEHHIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peakt . https://m.edsoo.ru/ff0d5708
00BEMHEIX OTHOIICHUI Tra30B
35 duszndeckre ¥ XUMAIECKHE CBOMCTBA BOJIEI bubmmorexa [TOK
g https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [lonsarue 00 bubnuoreka [{OK
AHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bopa kak pactBoputens. HackieHaslie 1
37 HCIfaCBI epHHLIe paCTBO Bl Mal(-:([:OBaSI o bubmmorexa [IOK
Hl p PPl A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B paCTBOPE
[TpakTrueckast pabota Ne 5 o teme
but6mmoreka [IOK
38 «IIpuroroBieHue pacTBOpPOB ¢

onpeAcNEHHON MacCOBOM J10IEN

https://m.edsoo.ru/ff0d5eba
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pacTBOPEHHOTO BEIIECTBA

39 Kontpoinbnas padora No2 o teme bubnmnoreka HOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiaccuuKaIms, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHnue 1 XMuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa LIOK
https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHWusI: cOCTaB, K1accudukanms, bu6nmoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosrydueHne U XUMHUYECKUE CBOWCTBA Bbu6moteka [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarms, bubnunoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHnue u XxuMHuyeckue cBOWCTBa bubmuoreka [IOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIATypa, CoCOObI bubmuoreka [IOK
MOJIyYEHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHl HEOPTraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COCITUHEHUIN»
43 ['eneTndeckas CBA3b MEXKIY KJIaCCaMH bubnunorexa LIOK
HEOPraHWYECKUX COCAMHEHUIN https://m.edsoo.ru/00ad9a50
. bubmuoreka [{OK
49 O0001IeHne 1 cUcTEMaTU3aINs 3HAHUN hitps://m.eds0o.ru/00ad9ch?
50 KonTponbnas padota Ne3 o teme bubmuoteka [IOK

"OCHOBHBIE KJIacChl HEOPTaHUYECKUX

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

[IepBble NOMBITKU KJIACCU(PUKAUU

bub6nmmoreka [IOK

51 XUMHYECKHUX 31eMeHTOB. IlonsaTue o
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX AJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepronuueckas
bub6nmmoreka [IOK
52 cHCTeMa XUMHYECKuX saeMeHToB Jl. H.
https://m.edsoo.ru/00ada52¢c
Meunpeneena
53 Ilepuoapl, rpynnbl, IOATPYIIIbI bubnmorexa [IOK
PHOZRL TPY » OATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIAEP. bubmmoreka [JOK
H3otomnsl https://m.edsoo.ru/00ada342
CrtpoeHnue 3JIeKTPOHHBIX 000JI0YE€K aTOMOB
55 aneMmeHToB Ilepuoanyeckoit cuctems J[. buGnuorexa [IOK
p o https://m.edsoo.ru/00ada6be
MenneneeBa
XapakTepucTuKa XMMHYECKOTO 2JIEMEHTa
N bubnuoreka [{OK
56 1o ero noJyioxkeHuto B [lepuoanaeckoit
https://m.edsoo.ru/00ada824
cucteme /1. 1. Menaeneena
3nauenue [lepuoanueckoro 3akoHa s
57 pa3BUTHUA HAayKH U npakTuku. . 1. bubmuoreka [IOK
MenpeneeB — y4€HbIN, MIEIArOT U https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubmmoreka [JOK
XUMHUYECKHUX DJIECMEHTOB https://m.edsoo.ru/00adaab8
but6mmorekxa [IOK
59 HMonnas xumMudueckas cBSI3b
https://m.edsoo.ru/00adac34
60 KoBaneHTHas monsgapHast XUMHUECKas CBSI3b bubnnorexa [IOK
P https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossspHas XUMUYECKas bubmuoteka [IOK



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

CBS3b https://m.edsoo.ru/00adaab9
bub6nmoreka [IOK
2 1
6 Crenens oxucsenis https://m.edsoo.ru/00adae28
63 OKHUCIUTENIbHO-BOCCTAaHOBUTEIIBHBIC | bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubnmoreka [IOK
64 OKHCIIUTEIN U BOCCTAaHOBUTEIN 1 hitps://m.cdsoo.ru/00adb076
bubnuoreka [{OK
65 nu o6orta Ned 1
TOTOBL KOHTPOIbHAA pabotTa T2 https://m.edsoo.ru/00adb486
66 Pabora Hag ommbOkamu. Pe3epBHBIN ypok. | bubnnorexa [JOK
O0001Ienne U cucTeEMaTH3alNs 3HAHUN https://m.edsoo.ru/00adb33c¢
67 PesepBHblit ypok. O6001IeHNE U 1 Bu6mmotreka [JOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 Peseprublit ypok. O600IIeHNE U | Bbu6moteka [JOK
cUcTeMaTu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
1 XAMHYECKHUX JIEMEHTOB IIEPBBIX TPEX 1 0 0 bubmmorexa [TOK
PERIX TP https://m.edsoo.ru/00adbb6
MEPUOJIOB
) Knaccudukanus u HoMeHKIaTypa 1 0 0 bubnunoreka LIOK
HEOPraHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
3 Buibl XUMUUYECKOM CBSI3W U THUIIBI | 0 0 bubmuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo teme
4 «IToBTOpeHue u yriy0neHue 3HaHu 1 1 0
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay
5 Knaccuukanus XuMU4ecKux peakiui no 1 0 0 bubmmnoreka HOK
pa3sIuYHBIM IPpU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOMN PEaAKIINH.
6 IlousTue o FOMI())FGHHLIX U TEeTE OFSHHI)IX 1 0 0 bubmmorexa HOK
p https://m.edsoo.ru/00adbe9a
peakuusx
ITepunomnueckuii 3akoH. [leprnoamueckas
7 c f eMa XUMHYIECKUX BJICMEHTOB pi | 1 0 0 bubmorexa HOK
HCTEMa X ..
https://m.edsoo.ru/00adb59¢
Menneneena
[loHsATHE 0 XUMHYECKOM pPaBHOBECHH.
g @dakTophl, BIUAIONINE HA CKOPOCTh | 0 0 bubnunorexa LIOK

XUMHYECKON PE€aKMU U IMOJIOKCHUC
XUMHYECCKOT'O paBHOBECHUA

https://m.edsoo.ru/00adc28c
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9 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC bubnunorexa LIOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnuoreka [JOK
CunbHbIe U crabble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 Wonnrle ypaBHEHUS peakIun bubnmorexa LHOK

P beakh https://m.edso0o.ru/00add448
XHUMHYeCKHEe CBOMCTBA KUCIOT U OCHOBAaHHI
12 B CBETE MPEICTABICHUN 00 bubnnorexa [IOK
pea ! htps://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOIHAIITT
XUMUUECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHNUI 00 DIIEKTPOIUTHUYECKON bubmorexa HOK
ez P hitps://m.eds00.ru/00add8b2
IUCCOLIAAIIAN
14 ITonsaTue o ruApoOIN3€E CONIEU bubmorexa HOK
AP hitps://m.eds00.ru/00add9d4
bu6nmorexa LIOK
15 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI
B & https://m.edsoo.ru/00addd12

16 ITpakTryeckas pabora Ne 1. «Pemenune bubmmnoreka HOK
DKCIIEPUMEHTANIBLHBIX 3a1a4Y» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 no teme

17 «DIIEKTPOIUTHYECKAS TUCCOLIMALNS bubmorexa HOK

p A THATI. https://m.edsoo.ru/00addec0
XUMUYECKUE PeaKlui B PACTBOPAX»

18 OO6m1ast XapaKTeprUCTHKA TaJOTeHOB. bubnmnoreka [JOK
XHMMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojissHas KHCIOTa,

19 XI/IMII;JI‘-ICCKI/IS CBOMCTBA, HOJIyYCHHE bubnnorexa [IOK

’ yd ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 [IpakTuyeckas padora Ne 2 o Teme bu6muoreka [JOK

«HOJ’Iy‘{CHI/IC COJISTHOM KHCJIOTBI, U3YUCHUC eé

https://m.edsoo.ru/00ade348
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CBOWCTB»

Brrancnenus no YpaBHCHUAM XUMHNYECCKUX

21 €aKUUi, €CJIM OJUH U3 PEarcHTOB J1aH B bubamorexa LIOK
DeaKHI, A p A https://m.edsoo.ru/00ade488
n30bITKE

” OO6mas xapakTepucTuka 3j1eMeHToB VIA- bubmmoreka [JOK
TPYIIIBL https://m.edsoo.ru/00ade64a
AnnotponHbie MOIU(UKAIIUN CEPBHI.

23 Haxo;xr;eHHe CepEbI Hq;é coez[I/IHeI;I/HZ B bubmorexa HOK

p . https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA Cepbl

24 CepoBonopoi, ctpocHHe, (U3HUECKUC U bubnnorexa [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802

’s Oxcunsl cepbl. CepHas KHCIOTa, (U3HUECKUE bubnnorexa [JOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XHWMHMYECKHUE PEAKIUH, JIEKALE B OCHOBE

26 MIPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS bubmmnoreka HOK
CEPHOU KUCIIOTHI. XUMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaIoIlel Cpe/ibl COEAMHEHUSIMU CEPBI

7 BrruncieHue MaccoBOM TOJIH BEIXOJA bubmmoteka IIOK
MPOJIYKTa PEAKINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHUKa JIEMEHTOB V A-

28 Tpynibl. A30T, paclipocTpaHEHHE B IPUPOJIE bubmmorexa LIOK

PYIHIBL. » pactpoctp B prpoze, https://m.edsoo.ru/00adeeab
(dbU3MIecCKre U XUMUIECKHE CBOMCTBA

79 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE bubmuoreka [JOK
CBOWCTBA, NIOJIyYEHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padbora Ne 3 o Teme

30 «[Tomyuenne ammuaka, U3y4eHHE €T0 bubnmorexa LOK

. i - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bubmmorekxa [IOK
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XUMHYECKHE CBOMCTBA

https://m.edso0.ru/00adf306

Hcnonbs30BaHre HUTPATOB U COJIEH aMMOHUS
B KaUECTBE MUHEPATBHBIX YIOOPEHUH.

bub6nmoreka [IOK

32
XHUMHYECKOE 3arpsA3HEHNE OKPYKaAIOIIEeH https://m.edsoo.ru/00adf518
Cpelibl COeIMHEHUSIMU a30Ta
dochop. Oxcun pochopa (V) u dochopnas
bub6nmoreka [IOK
33 KHCJIOTa, GU3HYECKUE M XUMHUCCKHE
. https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYCHHE
Hcnons3oBanue ¢pocdaTtoB B KauecTBe
34 MUHEPAJIbHBIX yI0OpeHHil. 3arps3HeHne bubmorexa LIOK
p N yAoop - 24P https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTamMu
35 VYrnepoa, pacnpocTpaHeHue B IPUPOJIE, bubmmoreka [JOK
(hU3MYECKre U XMMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9¢c
Oxcunel yriaepona, ux Gu3nveckue u
36 XAMUYECKHE CBOMCTBA. DKOJIOTHUYSCKUE bu6nmorexa LIOK
poOJIeMBbI, CBSI3aHHBIE C OKCUJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
av)
bu6nmorexa LIOK
37 VYronbpHas KUCIIOTa U €€ COH
https://m.edso00.ru/00ae006c
[IpakTuueckas padbora Ne 4 o Teme
38 "[lonydyeHue yriekuciioro rasa bubmmorexa LIOK
7 yr ) \ https://m.edsoo.ru/00ae027¢
KadecTtBennas peaxiys Ha kKapOOHAT-HOH
39 IlepBoHayaIbHBIE TOHATHUS 00 OPraHUYECKUX bubmuoreka [IOK
BEILIECTBAX KaK O COEAUHEHUAX YIiepoaa https://m.edsoo.ru/00ae054¢
bubnunorexa LIOK
40 Kpemnuii u ero coequuenust
P s https://m.edsoo.ru/00ae080a
41 IIpakTuyeckas pabora Ne 5. Pemenue bu6muoreka [JOK

OKCIICPUMCHTAJIbHBIX 3aJia4 IO TCME

https://m.edsoo.ru/00ae0bf2
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«Baxuelinine HeMeTaUIbI U UX COCAUHEHUS

Kontponbnas padota Ne3 no teme

bu6nmorexa [IOK

42 «Baxuelinine HeMeTaUIbl U UX COCOIUHEHUS https://m.edsoo.ru/00ae0e18
OO6m1ast xapakTepruCTHKa XUMHYECKHUX

43 3JIEMEHTOB — METAJI0B. MeTtajuinueckas bubnnorexa [JOK
CBSI3b U METALIMYECKAs KPUCTAILUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKre CBOMCTBA METAJIIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DNEeKTPOXUMHUYECKUH PsiJl HAPSIKEHUI bubmorexa [IOK

https://m.edsoo.ru/00ael156
METaJIJI0B
OO0mmue criocoOb! MOTYYSHHUS METAJLIOB.

45 CmuiaBbl. BerunciieHust o ypaBHEHUSIM bubmmoreka [JOK
XMMHYECKUX PEaKIui, eClIu OJNH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJIEPKUT MPUMECH

46 [ToHsiTHE O KOPPO3UU METAILIIOB bubmorexa HOK

https://m.edsoo.ru/00aec1278
bubmmoteka IIOK

47 [esotmere MeTas: https://m.edsoo.ru/00ae14b2

48 Okcuabl ¥ THAPOKCUBI HATPUS U KU bubmmorexa OK

https://m.edsoo.ru/00ael14b2

49 [IlerouHO3EMENBHBIE METAIUIBI — KaIbLUN U bubmmnoreka HOK
MarHui https://m.edsoo.ru/00ael5e8

50 Baxkueiinime coefuHEHNUSA KBNS bubmmorexa TIOK

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

51 O06o00mmenne 1 cucTeMaTH3aIns 3HAHUI

52 XécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS bubmmorexa LIOK

https://m.edso00.ru/00ac1886

53 [IpakTrueckas padota Ne 6 o Teme bubnuotexa [JOK
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"YKécTkocTh BOJBI U METO/BI €€ yCcTpaHeHus"

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

. bubnuorexa [IOK
>4 Admtomuiii https ://m.edsogru/ 00aelco4
55 AMpoTepHBIE CBOIICTBA OKCHJIA U bubnuoreka [JOK
TUApoOKCcUIa https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
36 Keneso https://m.edsof)l.ru/Oanld86
57 Oxcunsl, TUIpOKCH B U conu xxene3a (1) u bubnnorexa [JOK
xenesa (111) https://m.edsoo.ru/00ae35¢6
58 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
[IpakTnueckas padora Ne 7. Pemenue
59 9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TeEMe bubmmorexa [TOK
«BakHeiIne MeTaIbl B X COEIUHEHUS hitps:fm.cdsoo.rui0acddet
Boruncnenus no ypaBHEHUSIM XUMHUECKUX
€aKIui, eCITu OJJUH U3 PEareHTOB JIaH B
60 1:136LIHTK6 WIH cozfepmHTl;pHMecn. " bubmmorexa [IOK
BhIuncieHIs MacCOBOI TOJIM BBIXOAA hitps: m.edsoo.ru Bael 730
MPOYKTA PEAKIINHI
61 O06o00611eHre U cucTeMaTu3alus 3HaHU!
62 Ntorosas koHTposbHas paboTa Ned
PaGora nax ommbkamu. Bemectsa u
63 MaTrepHuabl B TIOBCEIHEBHON KU3HU bubmmorexa [IOK
https://m.edsoo.ru/00ae3f50
YeJIoBeKa
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEN bubnuotexa [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp xumuM B pelieHnn 3KOJ0THYECKUX bu6muoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O60061eHIE 1 bubnuotexa [JOK
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

cUCTeEMAaTH3alud 3HaAaHUN

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

67 PesepBHbIil ypok. O6001IeHIE 1 | bubnmnoreka HOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O600611eH1Ee 1 | bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edso0.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ I'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

AxknmonepHoe obmectBo «M3aarenbetBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIbI 1JIS1 YUYUTEJISA

O.C. I'abpuensu, C.A. CnaakoB Meroanueckoe mocoone Xumus 8-9 Kiaccel
0a30BbIi ypoBeHb K yueOHuKam O.C. I'abpuensna, U.I'. Octpoymona, C.A.
Cnankxosa. M3narensctBo "IIpocBemenue".

O.C. T'abpuensu, N.I'. Octpoymos, C.A. Cnagkos, 1M.B. AkcéHoa
Mertoandeckoe mocooue Ypoku xuMur B 9 kinacce. M3marenbcTBo

"IIpocBemienue".

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET
bu6mmoreka IJOK

Poccuiickast 35eKTpoHHAas IIKOJIa






