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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWN K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepanbHOl pabodeil mTporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

BocnuraTenpHbIil MOTEHIIMA JTAHHOTO Y4eOHOIro mpeameTa obecreduBaeT
peanu3aiio CIEAYIOMMNX IIEJIEBbIX MPUOPUTETOB BOCIUTAHUSA OOYyYaIOIIUXCS

00O0:

1. BociuThiBaTh TIpaMOTHBIX, OOpPAa30BaHHBIX JIIOJEW, NAaTPUOTOB CBOEU
CTpaHbl, JIIOJEH C AaKTUBHOW TPa)XJAHCKOM MO3ULMEH, KOHKYPEHTHO-
CIIOCOOHYIO JIMYHOCTh; MPOJIOJDKATh PA3BUTHE BAPUATUBHOTO OOpPa30BaHUS B
IIKOJIE, BHEAPSS B MPAKTUKY HAIMOHAIBHO- PETMOHANBbHBII KOMIIOHEHT.
[TocTtpoenne 00pa3oBaTeNbHON TMPAKTUKH C Y4YE€TOM PETUOHAIBHBIX,
COLMAJIBHBIX TEHJCHIMK, BOCIHUTAHUE JCTEH B JyXE YBAXXCHUS K CBOEHU
LIKOJIe, ropoay, kpato, Poccun, nctopun Poccuu u poaHoro kpasi.

2. IlpoBoauTh pabOTy B COOTBETCTBUU C CHUCTEMOW MNPOPUIAKTUKU
0€3HaI30pPHOCTU U MPABOHAPYIIEHU HECOBEPIICHHOJETHUX

3. CopetictBoBaTh (OPMUPOBAHUIO CO3HATEIBLHOIO OTHONICHUS YYAIIMXCS K
CBOEU KHW3HU, 3J0POBBIO, & TAKXKE K >XU3HU U 3J0POBBIO OKPYKAKOIINX
moaer, obecneyenne B MBOY COHI Ne 1 ycnoBuil ¢usnueckoro,
MICUXOJIOTUYECKOTO, COLUAIBHOTO u JTyXOBHOT'O KoMopTa,
CIIOCOOCTBYIOIIUX COXPAHEHUI0 W YKPEIUICHUIO 3J0pPOBbSI CyOBEKTOB
o0pa3oBaTenpHOTO Tpoliecca, (GOPMHUPOBAHUIO DKOJIOTHUECKONW KYJIBTYpHI,
WX TPOJYKTUBHON y4eOHO-TIO3HABATEIHHON JACATEILHOCTH, OCHOBAHHOW Ha
palMOHAIBHOW OpTraHW3allii  Y4eOHOro TpyJda H KYJbType 3I0pPOBOTO
oOpa3a XKM3HH JIHYHOCTH.

4. OpranuzoBaTh paldOTy C CEMBSIMH IIKOJbHUKOB, HMX POJIUTEISAMHU WM

3aKOHHBIMU TIPEACTABUTEIISIMU, HAIMPABICHHYK) HA COBMECTHOE PELICHUE

npoOJjieM JUYHOCTHOTO PAa3BUTHS JETEH, cO3AaTh YCIOBUS JJIsl y4acTHs

CEMEHN ydaluxcsd B BOCHHUTATEIBHOM MPOILIECCE, PA3BUTUS POIUTEIIHCKUX

OOIIIECTBEHHBIX OOBEIUHEHHM, TOBBIIMICHUS AKTUBHOCTH POJUTEIHCKOTO

COOOIIEeCTBa; MPUBJICKATh POJUTEIIBCKYIO OOIIECTBEHHOCTh K YYacTHIO B

CaMOYIPaBJIEHUU LIKOJIOM;

OpranuzoBaTh NpoHOPUEHTAIMOHHYIO PA0OTY CO IIKOJIbHUKAMH.

6. Mcnonb3oBaTh B BOCHUTAHWU JAETEH BO3MOXHOCTU IIKOJBHOTO YpOKa
(uHTEpaKTUBHBIE (DOPMBI 3aHATHUIN)

7. BoBiekaTh MIKOJIBHUKOB B UHTEPECHYIO U MOJIE3HYIO JJIsl HUX AEATEIbHOCTb,
KOTOpasi MPEIOCTABUT HMM BO3MOXKHOCTh CAMOPEAIM30BaThC B HEW,
MPUOOPECTH COIMATBHO 3HAYMMBIE 3HAHUS, PA3BUTh B Ce0E BAXKHBIC IS

e



CBOCI0 JIMYHOCTHOI'O pa3BUTUA COLOHUAJIBHO 3HAYMMbLIC OTHOLICHMA,
IIOJIYy4aThb OIIBIT YUYACTHUA B COIUAJIbBHO 3HAYHNMBIX JICJIAX.

[Iporpamma 1mo xumuu Oa€T TPEACTABICHHE O LENAX, OOUEeH cTpareruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CpPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpeayCMaTPUBAET PACIPENEIECHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHUE 10
pa3zenaM M TeMaM IMpPOrpaMMbl MO XUMHH, ONPEAENSAET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs MO OCBOCHHIO
y4eOHOTO COIepKaHMUS.

3HaHUWE XUMHUHU CIYKUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTepPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAtOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSAX PEHIeHUs rio0aibHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUILIEBONU U SKOJIOTHYECKOU 0€301MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnune xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dhopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00I1el 1 (QYHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITeIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPOPECCUOHAILHOMN JICSITEIBHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsI1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATAroM B pOpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHue 00yJarONIUXCsl.

JlanHble HampaBlieHHsS B OOyYEHMHM XMMUU OOECHEUMBAIOTCA CIELM(PUKON
colepkaHusi  y4eOHOro  mpeaMmeTa, KOTOpPbIM  ABISETCS  NeJarorudyecku
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HayKH XMMHUH Ha OINpeleIEHHOM JTare eé
pa3BUTHSA.



Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TMOHSITUU
OPraHUYECKON XUMUH.

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. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOrO YPOBHS:

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

— Ilepuoanyeckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TMpeaCTaBleHUNA 00 AIEKTPOJUTHYECKON JMCCOLMALMU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHAYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO 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 Knacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKHUX
3HaHUN — BaKHEUINX (paKTOB, MMOHATHM, 3aKOHOB M TEOPETUUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKka HayKd, B
NpUOOIICHUH K HAyYHbIM METOJaM T[IO3HAHUS TIPU M3YYCHUU BEIIECTB U
XUMHUUYECKUX peakiuii, B GOPMUPOBAHUM U PA3BUTHUHU MMO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUU B Y4YEOHO-NIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATENbCKON
JESITEIbHOCTH, OCBOCHHM TpPaBUJ O€30MacHOr0 OOpalieHus C BEIIeCTBAMH B
MTOBCETHEBHOM KU3HH.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HauY€HHE MPUOOPENH TaKHE 11U, KaK:



— (¢opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJCHHOCTh OOy4YeHHMS Ha CHCTEMaTHYEeCKOE MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YJIarOIITUMUCS
OTbITa PAa3HOOOPA3HON NEATENBLHOCTH, IMO3HAHUS M CAMOIIO3HAHMUSI, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3TUYHBIX BUOB JICATCIBHOCTH;

— ((dopmupoBanue oOmeld (QYHKIIMOHATILHOW ©  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKpY’KaIOIIEero MHpa, WCIHOJB3YS 3HAHWS U OIBIT, TMOJyYeHHBbIC MPH HU3YUCHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOjeM B TOBCEAHEBHON J>XM3HU U
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBanue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMHUYCCKUX 3HAHWHA JJI1 BBIPAOOTKH JKOJIOTHYCCKU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IENIAX
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 MpOGuUiIs M HANPaBIECHHOCTH JaIbHEHIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yUeHUs XHMHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEINIO).

IIporpaMmma KoppeKIMOHHOH PadoThl MpegycMaTpUBAET CO3JAAHHUE CIEIUAJIBHBIX YCIOBHM
o0ydeHHs U BOCIUTAHUS, MO3BOJISIONIMX YUYUTHIBATH OCOOBIE 0Opa3oBaTeiIbHbIE MOTPEOHOCTU
JETe ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSIMH 3J0POBbsS IOCPEACTBOM HWHAMBUAYAIU3ALUU U
muddepeHnanuy 00pa3zoBaTeNIbHOTO Mpolecca

esn KOppeKIUOHHOI PA0OTHI COCTOAT B CJAEAYIOIIEM:
1. OGecnieuuTh JOCTHKEHUS YHALTUMUCS TOCYIapCTBEHHBIX CTAaHAPTOB BO BIIaJICHUN Y4€OHOTO
npeaMerTa.
2. Co3naTh yclioBUSl, CIIOCOOCTBYIOIIME OCBOEHHUIO JETbMU C OTPaAaHHMUYEHHBIMH BO3MOXKHOCTSIM
3JI0pOBbsI aITaITUPOBAHHON OCHOBHOM 00111€00pa30BaTEIbHOM MPOrpaMMBbl OCHOBHOTO  OOIIETro
00pa3oBaHMs U UX UHTETPallii B 00pa30BaTeIbHOM YUPEXKICHUU;
3. OmpenenuTb OCOOCHHOCTH OpraHU3allMd O00pa30BaTEIbHOIO IMPOIIECCa B COOTBETCTBHM C
WHAUBUIYAIbHBIMI OCOOCHHOCTSIMH KaXKJIOTO peOCHKA,;



4. AnanTupoBaTh 00pa30BaTEIbHBIA MPOLECC B COOTBETCTBUH C OCOOCHHOCTSIMHU Pa3BUTHSI TAKHX
oOyyJarouuxcs.

5. O6ecreunTh KOPPEKIUIO ICUXOJIOTMYECKOT0 Pa3BUTHS U SMOLIMOHAIBHO — BOJIOEBOM Cephl.
6. AKTUBHU3UPOBATH MIO3HABATEIBHYIO JEATEIBHOCTD.

7. Pa3zBuTHe yMeHU U HAaBBIKOB CAMOCTOSITEIFHOM y4eOHOH AesaTenpbHOCTH Y yuanmxcs ¢ OB3.

Koppexkuunonnbie 3aia4u:

1. Koppekuus OTKJIIOHEHHSI B HHTEIUIEKTYaJIbHOM Pa3BUTHH.

2. Koppekuus HapylIeHus 3ByKOIPOU3HOCUTENIBHOM cephl.

3. CopelicTBUE MPEOIOJICHNIO HEACKBATHRIX ()OPM TOBEICHUSI, CHATHE SMOIIMOHATBHOTO
HaAIPSDKEHUS.

4. CopeiicTBHE TPHUOOPETEHUIO HABBIKOB HCKPEHHETO, TITyOOKOTO W CBOOOIHOTO OOIICHUS CO
CBEPCTHUKAMH.

5. AKTHUBHU3alUs I03HABaTEIbHOU ACATCIIbHOCTU YYaAIIUXCA,

6. IOBBIIICHUE YPOBHS UX YMCTBEHHOTO Pa3BUTHSI,

7. HOpMaNM3aus y4eOHOH e TeIbHOCTH;

8. KOPPEKIHsI HEJIOCTATKOB 3MOIIMOHATLHO-THYHOCTHOTO Pa3BUTHS;
9. couuanbHO-TPYAOBas ajanTallusl.

KoppexkunonHasi HAPaBJIEHHOCTD:

B mporpamme peanuzyeTcsi NpUHIUI KOPPEKUUOHHOU HANPAGIeHHOCmU O0YICHYS,

KOHKPETU3UPOBAHBI ITyTH KOPPEKIIUU U CPEICTB HEJOCTATKOB CEHCOMOTOPHOTO, YMCTBEHHOTO U

peueBoro pasButus nereid ¢ OB3. B ¢Bsi3u ¢ 3TUM B Hell TPeAyCMOTPEHO:

1. oOyueHue npaBUIbHBIM CIIOCOOAM OpraHU3alMH I03HABATEILHON JESATENIHOCTH, a

VMEHHO HaIIPaBJICHHOMY BOCHPUATHIO IPEAMETOB U SIBJIEHUN OKPYXKAIOLIETO MUPA;

2. (¢opMupOBaHUE C OMOILBIO NE€JAr0ra MpICIUTENbHBIX ONEpalluii CpPaBHEHNUS, aHAJIN3A U
000011eHus, pa3BUTHE 00PA3HOT0O M JJOTMUYECKOTO MBIIICHHS], @ TAK)KE CBSI3HOU pedH;
HIMPOKOE MPUMEHEHHUE CIIEIUAIBHBIX CPEJICTB HATJISAHOCTH B Y4€OHOM IMpOIIecCe;

4. mpeoposeHue Bepbanu3Ma B peud, popMann3mMa B YCBOSHUU 3HAHUH C LIETbI0
o0oramieHusi KOHKPETHBIX IPEICTaBICHUN 00 OKpYyKarollel JeCTBUTEILHOCTH, O
4eJIoBeKe, MPUPO/IE U OOIIECTBE.

5. YcTaHOBKOM Ha MOJIHOIEHHOE OBJIaJIeHHE 00YJaroIUMUCS KOMMYHUKATHUBHOM
GyHKIMEH si3pIKa 00YCIOBIEHBI HE TOJBKO OCHOBHBIC 33JJa4H €T0 U3YUYCHHsI B IIIKOJIE, HO
U coJiepKaHue 00yUYEeHHsI, €r0 METO/Ibl, CPEJICTBA U OPTaHU3ALMOHHBIE (DOPMBI.

(O8]

Koppexnuuonno - pa3suBamimas padoTa BKJIIOYAET:

1. BBIOOp ONTHUMATBHBIX /IS Pa3BUTUS PEOCHKA C OrPaHMYEHHBIMH BO3MOKHOCTSIMHU
3I0POBBST KOPPEKITMOHHBIX TTPOTPAMM/METOIUK, METOJIOB U TIPUEMOB OOYyUCHHS B
COOTBETCTBHUH C €r0 0COOBIMU 00pa30BaTEIbHBIMH TOTPEOHOCTAMU;

2. cuCTeMHOE BO3JIEHCTBUE HAa yUeOHO-IT03HABATEIbHYIO AESTEIbHOCTh pEOCHKA B
JMHAMUKe 00pa3oBaTeNbHOrO Mpoliecca,

3. pa3BUTHE HIMOLMOHAIBLHO -BOJIEBOM U IMYHOCTHOU chep peOCHKA U MICUXOKOPPEKIIHIO
€ro NOBEJICHUS;

4. Ilpu opraHu3anyy KOPPEKIIMOHHBIX 3aHATUNA HEOOXOIMMO UCXOAUTH U3 BOZMOXHOCTEH
peOeHKa: 3a1aHue TOJHKHO JISKATh B 30HE YMEPEHHON TPYJHOCTH, HO OBITh JOCTYITHBIM,
TaK KaK Ha IMEePBBIX 3TAax KOPPEKIIMOHHOW pabOThl HEOOXOIUMO 00ECTICUUTh YICHUKY
nepeXuBaHue ycrexa Ha (JOHEe OINpeleIeHHON 3aTpaThl ycwinid. B nanpHeiimem
TPYAHOCTH 33aJJaHUs CIIEyeT YBEIMYUBATh MPONOPIHOHATBHO BO3PACTAIOIIUM
BO3MOXHOCTSIM peOeHKa.



Conep:kanue NporpaMMbl KOPPeKIMOHHO padoThl ONpeaeJs 0T ceAyolue NPUHIUANBI:
1.ColuroieHre MHTEPECOB peOCHKA.

2.CuCTEMHOCTb.

3.HenpepbIBHOCTS.

4.BapuaTUBHOCTb.

5.PexomenaTeNbHbIi XapaKkTep OKa3aHUs IOMOILIH.

OcHOBHBbIE MOAX0AbI K OPraHU3alUN YUueOHOro npouecca s ooyqarwierocs ¢ OB3:

[Ton6op 3anannii, MaKCUMaIbHO BO30YXIAIOUINX aKTUBHOCTH peOeHKa, MPOOYKIAIOIINE y HETO
HOTPEOHOCTH B TI03HABATEILHOMN JEATEIBHOCTH

[TpucnocoOrenne Temmna u3ydeHus: yaueOHOro MaTepuana U METOI0B O0yUeHUs K YPOBHIO
pazButus aetei ¢ OB3

WuauBuayaibHbIN TOIX0

Coueranre KOpPEKIUOHHOTO 00yUeHus ¢ JIe4eOHO-03/10pOBUTEIHHBIMU MEPOIPUATUIMU
[ToBTOpHOE 00BsICHEHUE YUEOHOTO MaTepHalia U OO0 TOTOTHUTENbHBIX 3aJaHHHi
[TocTosTHHOE MCIIOIBL30BAHKE HATJISTHOCTH, HABOISAIIUX BOIMPOCOB, AHAIOTHI
Hcnonp30BaHrne MHOTOKPATHBIX YKa3aHUH, YIpaKHEHUN

[TposiBnenue OONBIIOTO TAKTa CO CTOPOHBI YUUTEIS

Hcnonp30BaHre IOOMIPEHUH, TOBBIICHUE CAMOOIICHKU PeOCHKA, YKPEIUICHHUE B HEM
BEPBI B CBOM CHJIBI

[ToatanHoe 060061IeHNEe TPOAETIaHHOM HA YPOKE paOOTHI

Hcnonp30BaHue 3aJaHH ¢ OIOPOH Ha 00pa3Ibl, JOCTYIMHBIX HHCTPYKITHI

Oco0eHHOCTH MOCTPOEeHHUs1 Y4eOHOro npoiecca B padore ¢ Aerbmu ¢ OB3:

00111as1 KOPPEKIIMOHHAsL HAMPaBJIEHHOCTH TIpoliecca 00y4YeHus,

00yJeHue B JOMAIIHUX YCIOBUAX (B CIIy4dae COTJacusi poauTeseil),

LIQ/ISIIIAN PEXUM,

CO3J1aHHE IOJIOKUTEIHLHON aTMOCc(ephl Ha YpOKe,

MOCTOSIHHOE CHIKEHHE TPEBOXKHOCTH JIETEH, HCKITIOUEHHE HPOHUH U BBITOBOPOB,
CO3J1aHHUEe CUTYAIMH ycIiexa, KoTopas (OpMHUpPYeT 4YyBCTBO YBEPEHHOCTH B cele,
YIIOBIIETBOPECHHUS,

oriopa Ha urpy,

IeJIEHANpaBICHHOE CTUMYJIUPOBAHHE ACTEH Ha ypoKe, BO30YKIeHHE HHTEepeca.
YYUTHIBATh YMCTBEHHBIC, (U3UYECKUE, SMOIIMOHAIBHBIC HATPY3KH JIETCH;

yCTaHaBJIMBATh MPEEMCTBEHHOCTh B Pa3BUTHM YMCTBEHHBIX CIIOCOOHOCTEH B mpoliecce
YCBOEHHUS Yy4eOHOro Marepuaja U (QOpPMHUpPOBAaHUS HEOOXOIMMBIX 3HAHWM, YMEHUH U
HABBIKOB;

o0ecrieynBaTh B3aMMOCBSI3b UM JIOTMYECKYIO TIIOCJIE€JOBAaTEIbHOCTh BCEX BUJIOB
NeSITETTHHOCTH BXOJI€ 3aHSTHS,

YYUTHIBATh BO3PACTHBIE OCOOCHHOCTH JETeH M CHenn(prUKy MMEIOIUXCcs OTKIIOHCHUH B
WX Pa3BUTHUU;

o0ecrieynBaTh COOTBETCTBUE YU€OHBIM M BOCIIUTATEIILHBIM 337a4aM Pa3BUTHSL.

D¢ HeKTUBHOCTD CTPYKTYpBI 3aHATHS 3aBUCUT OT COACP)KaHUS y4eOHOrO MaTepHaa;
yueOHBIX IIeNIel U 3a/1a4;

METOOB ¥ IPUEMOB O0YUYEHHUS;

BO3PACTHBIX U UHIMBUAYATbHBIX OCOOCHHOCTEH JIETEH.



1. dopmsl padoTsl 14 gereit ¢ OB3:
2. WHAMBMIyalbHas

3. rpynnoBas

4. 1o obpasmy

5.

0 aJITOPUTMY

IIcuxoJioro - nearoruyeckasi XapakTepUCTUKA 00y4al0LIerocsi ¢ HApylIeHUsIMH ONOPHO-
aBurarejsbHoro annapara (HOJA):

Kareropus nereii ¢ HapynieHHsIMH ONIOPHO-/IBHTaTeJIbHOI0 ANNAPATA - HEOAHOPOAHAS 10
COCTaBY Ipynina mKoJbLHUKOB. ['pynna odyyaomuxcsi ¢ HApyueHUsIMH ONIOPHO-
JABUTATEJILHOIO anmnapara o0beIHHsIeT JAeTell O 3HAYUTEJbHbIM Pa3dpocoM NMepBUYHBIX U
BTOPUYHBIX HAPYIIeHNH pa3BuTHA. OTKIOHEHHS B PA3BUTHH Y JIeTeHd ¢ TAKOH NMaToJ10ruei
OTJIMYAIOTCSH 3HAYUTEIbHON MOJTUMOP(PHOCTHIO U 1M cCONMAaHell B CTelleHH
BbIPa:KeHHOCTH. B 3aBcHMOCTH OT NPUYMHBI U BpeMeHH JelicTBUS BPeIHbIX (PAaKTOPOB
0TMeYaloTCsl BUJbI NATOJIOTHH ONIOPHO-ABUIATEJILHOIO aNnapara (TUIOJI0THs
aBurareJbHbIX Hapymennid W.IO. Jlepuenko, O.I'. [Ipuxoabko; kiaaccupuxkanus, K.A.
CemenoBoii, E.M. MactiokoBoii 1 M.K. Cmyriunoii; Me:xxgyHapoanas kjaaccuukanus
0os1e3neii 10-ro nmepecmoTtpa).

YTouHeHMe PoJiM Pa3IMYHBIX (PAKTOPOB M MeXaHU3MOB (GOPMUPOBAHMSA PA3HbIX BUI0B
HAPYUIEHHUS ONOPHO-IBUIATEJIbHOI0 aNNAPATa HEOOXOAUMO B 00JIbIIEH CTeNeH! AJIs1
OpraHu3aluMeIMKO-COUMATBbHOI MOMOLIHU ITOH KaTeropuu aerei. i opranusanumn
NCHXO0JIOT0-TIEeJarOrH4eCcKoro conpososxaeHus pedoénka ¢c HOJIA B o6pa3zoBaresbHOM
npouecce, 3aJa4aMH KOTOPOI0 SIBJISIOTCH NPaBUJIbHOE Paclio3HaBaHue HauboJiee
aKTYaJIBHBIX NP00JIeM ero pa3BUuTHs, CBOeBPEMEHHOE 0KA3aHHE A/IPECHOI MOMOIIHU H
AUHAMHUYECKasi OlleHKa eé pe3yIbTATHBHOCTH, HE00X0AMMO ONHMPATHCS HA THIIOJIOTHIO,
KOTOPas J0JIKHA HOCHTH NeJarorn4ecKu OPpUeHTHPOBAHHBIN XapakTep. B HacTosmem
CTaHJapTe NpeaaraeTcs TUIOJIOTHS, OCHOBAHHAS HA OlleHKe c()OPMMPOBAHHOCTH
TO3HABATEJBHBIX U COLHATBHBIX CIIOCOOHOCTEH Yy ieTell ¢ HAPYIICHUsIMH ONOPHO-
JABUTATEJILHOIO anmnapara:

I'pynna o0yuarommuxcsa ¢ HOJA nerun ¢ HapymeHusiMi (pyHKIMI ONOPHO-ABHIATEJIbHOI0
anmapara pa3JIM4HoOro 3THONATOreHe3a, NepeABUraloIMecs: CaMOCTOSITeIbHO HJIH C
NPHUMEHEHHEeM OPTONEMYEeCKUX CPEACTB, HMEIIHe HOPMAIbHOE IICHXHYEeCKOe Pa3BUTHE U
pa30opuuByIo peub. JlocTaTouHOE HHTE/JIEKTYAJIbHOE Pa3BUTHE Y ITHX JeTeil 4acTo
co4YeTaercs ¢ OTCYTCTBHEM YBEPEHHOCTH B cede, C OrPAHHYEHHOH CaMOCTOSATEIbHOCTHIO, C
NOBBIIIEHHOH BHYIIAEMOCTHI0. JINUHOCTHAS He3PeJIOCTh NMPOSIBJIsAETCS B HAMBHOCTH
CY:KIeHMH, 1200/ OPHEHTHPOBAHHOCTH B OBITOBBIX M IPAKTHYECKHUX BONPOCAX KU3HU.

COJEPXXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayabHbIE XUMHYECKHE TOHSATHSA

[Mpenmer xumun. Poib XMMUU B KH3HH YEJIOBEKa. XUMHS B CHCTEME HayK.
Tena u BemiectBa. Du3HMyecKHe CBOMCTBAa BEIIECTB. ArperaTrHOe COCTOSHHE
BemiecTB. [loHATHE O MeTOAaX IMO3HAHWS B XUMHUHU. UHMCTHIC BEIISCTBA M CMECH.
CriocoObl pa3aeieHust CMECei.



ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0 XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KonuuectBo BemectBa. Monbs. MossipHas Macca. B3auMocBsI3b KOJTMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUH.

du3nuecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XMMHUYeCKHe ypaBHeHus. Kiaccuduxarus
XUMHUYECKUX peaKIuil (CoOeqMHEHUS, Pa3JIOKEHUS, 3aMEIeHHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, MpaBuiaMu paboThl B 1aOOpaTOpUU U
npuémMamMu oOpallieHus: ¢ JIabopaTOpHBIM O00OpPYAOBaHUEM, U3YUCHUE U OIKUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIOJCHHE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, PAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJHOU MPOBOJIOKH, B3aUMOJIEHCTBUE MeNa C KUCIOTON) SIBJICHUI, HAOIIOACHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoXeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUAPOKCHUIIA
menu (I1) npu HarpeBanuu, B3auMoJIeCTBHUE kele3a ¢ pacTBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB Pa3JeNieHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIBTPOBAHUE,
BBITIApYBAaHUE, TUCTWUIAIUS, XpoMaTorpadus, mpoBeeHUE OYUCTKU MOBAPEHHON
COJIM, HaONIOJCHWE W  ONUCAaHWE  PEe3yJbTaTOB  IPOBEICHMS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcChl, CO3JaHUE MOJIENEd MOJIEKYII
(I1IapOCTEePKHEBBIX ).

Ba:kHeiimue npeacTaBuTe/ I HEOPraHNYECKUX BeLECTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3neMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakumu TopeHusi). Oxcuapl. [Ipumenenue xuciaopoma. CrocoOb
MOJIyYeHHUs] KUclopoda B JabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIsa KUCI0poaa.

TennoBort 3h(EKT XUMHUECKOW pPEaKluy, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKME peakUuuu. TOIUIMBO: yroib M METaH. 3arps3HEHHE
BO3]lyXa, YCUJIEHHE MAPHUKOBOIr0 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — »smeMeHT M mpocToe BemiecTBO. HaxoxzaeHwe Boaopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOObI
noixyuyeHus. KucnoTsl u comnu.



Monsipabiii 00BEM razoB. Pacd&Tsl Mo XUMHYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BELIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4elloBeKa. KpyroBopot BOAbI B IPUPOJE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxkanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukanms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aMQoTepHbIE) W
HecosieoOpasyromue. Homenkmarypa okcuaoB. Dusnyeckue U XUMHUYECKUC
CBOIMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. PU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XUMHYECKHUE CBOWCTBA COJIEH.
[lonyuenune cosen.

['eHeTnyeckas CBsI3b MEKY KJIaCCAMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0JCHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHus TopeHus (MoXapa), O3HaKOMJIEHHWE C O0Opa3laMu OKCHUIO0B U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHE), B3auMojehcTBrEe Bojopoaa ¢ okcuaom memu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpeM ©  KaublueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),
uccieoBaHue oOpas3IOB  HEOPraHWYECKUX BEIIECTB PAa3UYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHHUSI OKPACKH WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
u3yueHue B3aumoneicTBua okcuaa meau (II) ¢ pacTtBopoM cepHON KHUCIOTHI,
KUCJIOT C MeETajulaMHu, peaklHil HeUTpaliu3aluu, MOIYyYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/lad IO TeMe «BakHeWlne Kiaacchl HEOPraHUYECKHUX
COEIMHEHUI.



IMepuoauueckuii 3akoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XHUMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. l[loHsitne o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aMbOTEPHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (HOPMBI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OHU3NYECKUI CMBICH MOPSAKOBOIO HOMEpPAa, HOMEpPOB IEpuoaa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOUYEK aTOMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menzaeneena.

3aKOHOMEpPHOCTH H3MEHEHUSl pajiniyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHAsT W HEMOJISIpHAs)) CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporniecchl OKMCIIEHUSI K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mesricnpeomemmnuwle céasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK Y MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.



@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpanbl, TOpPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnogmueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBMU C TIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIMA KPUCTAIUIMYECKOW PEIIETKHU U
BHJIa XUMHUYECKOMN CBSI3H.

Knaccudukanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanuys XuMAYeCKUX peakiuii Mo pa3aIudHbIM MPU3HAKAM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMHUYecKol peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopBbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHUCANTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKUUU,  AJIGKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  PEaKLUU. CocraBieHue  ypaBHEHMIl

OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  HWCIIOJIB30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus dMEKTPOIUTHIECKON JUCCOMAIINH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarroHbl, aHMOHBI. MeXaHW3M AWCCOLMAIIMKA BEIIECTB C Pa3IMYHBIMH BUIAMHU
XUMHUYECKOH cBsi3H. CteneHb aucconuanii. CHIIbHBIC M CJTA0bIC 3JICKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CJIOBHS MPOTEKAHUS PEaKIUii HOHHOTO OOMEHa,
MOJIHBIE W COKpamEHHbIE WOHHBIE ypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,



OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THAPOIIN3E CONEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAILUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIMPOBOJIHOCTH
pacTBOPOB BEUIECTB, IMpOLECCAa JTUCCOLMALMU KHUCIOT, MIEJIOYEed U  COJIeH
(BO3BMOKHO  HCHOJIb30BAHME BHUACO MaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuuii  HMOHHOrO  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Ta3a, oO0pa3oBaHHWE BOJbI), OIBITOB,
WJUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapakTepuctuka rajioreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMeTaUlaMy, IIeJI0YaMu). XJIOPOBOJOPO/I.
CossiHass KUCIIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHeWIlMe XJIOpUIbl U HX
HAaXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEephl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HYECKHE W XHMHYECKHE CBOMCTBa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W Chenu(puieckrue). XHWMHUYECKHE pPEaKInHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs PEAKLMS Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHHM B TPUPOJE. XHUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH cepbl (KHUCIOTHBIE AOXKIH,
3arpsi3HEHHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAIICHHUS.

OOmmast xapakTepucTuka 3JeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIEHUS. A30T, pacnpOCTpaHEHHE B MPHUPOJE,
bu3nyeckue U XuMrueckue cBoiictBa. KpyroBopor azora B npupoje. AMMUaK, ero
bu3nYecKue 1 XUMUIECKHUE CBOMCTBA, MOJyuyeHrne u npuMenerne. Com aMMOHWS,



uX pU3NYECKUE U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuys Ha
MOHBl aMMOHMS. A30THasi KHMCIOTa, €€ MOoJydyeHHUe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M CHenu(Uueckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHUHEPAIbHBIX
ynoopeHuii. XuMHU4ecKoe 3arpsi3HeHUuEe OKPYKAIOUIEH Cpeibl COSTUHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aJoTpornHble Moaupukauuu ¢docdopa, PU3NUECKUE U XUMUYECKUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKHE U XUMHUIESCKUE CBOMCTBRA,
nonyudenue. Mcnonp3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHHIA.

OO6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTE€pHbIE  CTENEHH  OKHUCIEHUS.  YTIJIEpOJ,  aJIOTPOIIHBIE
Moau(UKalMK, PACIpOCTpaHEHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouusi. Kpyroopot yriepona B npupoae. Okcuabl yriepoja, ux
duznyeckne W XUMHYECKHE CBOWCTBA, JCWCTBHE Ha J>KUBBIE OPTaHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUEe MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza r1y100anpHOrO MOTEIUIEHUS KIMMaTa, MapHUKOBBIN
3p¢eKkT. YronbHas KUCIOTa U €€ COJH, UX (PU3NYECKUE U XUMUYECKHE CBONCTBA,
nosydyeHue W mnpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH U CEITBCKOM
XO34UCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBaX KakK O COCIMHEHUSX
yriaepoaa (MeTaH, 9TaH, TUJICH, alleTUIICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX pPOJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OenKax, yrieBogax — U ux
poIM B OKU3HM 4eloBeka. MarepuaabHOE€ €IMHCTBO OpPraHUYeCKHX U
HEOPTaHUYECKUX COCAMHCHUH.

Kpemuwuii, ero ¢Qusmueckune u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmenenue. CoenuHeHHs KpeMHUs B mnpupoge. OOmue npeacTaBieHus 00
okcuae kpemHusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIIOJb30BAaHUE B
ObITY, B MPOMBIIICHHOCTH. BaxxHeine cTpouTeNbHble MaTepHallbl: KepaMmHKa,
CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [Ipobiempl 0€30macHOrO MCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPUAIOB B TTIOBCETHEBHOM KU3HH.

Xumuueckuii IKCcnepumenm:

U3y4eHrue 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
IPOBEJICHUE Kaue€CTBEHHBIX PEaKLM Ha XJIOPUA-UOHBI U HAOIIOAEHHE MTPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpa)karolue (PU3MUECKHMEe M XUMHYECKHE CBOMCTBA
rajJJor€HOB M MX COEIMHEHUN (BO3MOYKHO MCIOJIb30BAaHUE BUAECOMATEPUATIOB),
O3HaKOMJIEHHE C oOpa3lamMu XJOPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C



oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, M3Y4YEHUE XHUMHUYECKUX CBOWICTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cynbdar-
WMOH W HaOIIoJeHHe MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMJICHHE C (U3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEpHAIIOB), 0Opa3iaMu a30THBIX M (POChHOPHBIX yIO0OpPEHUH, MoJydeHUe,
coOupaHue, pacno3HaBaHWE M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBCHHBIX PEAKIM Ha MOH aMMOHHS U (pocar-moH u m3ydeHne NMpu3HAKOB
UX IPOTEKAHHUsI, B3AMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOW KUCIIOTBI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), H3y4YECHUE MOJIEIIer
KPUCTAJUIMYECKUX PEmETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
IpOLIECCOM  aACOpPOIMM PAaCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOras3a, MojJydyeHue, cOOMpaHue, paclio3HaBaHUE U H3yYEHHE
CBOMCTB YIJIEKHCJIOTO ra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEH CHUJIMKATHON MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a1a4 1o teMe «BaxkHelnme HeMeTaJUIbI U UX COEIUHEHUS).

MeTasuuibl 4 UX COCAMHEHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHMH  pAX
HaMpspKeHU MeTaiioB. u3nueckue U XMMUUYECKHE CBOMCTBAa MeTaiioB. O0mue
CrocoObl TONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3amThl X OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIIICHHOCTH.

[Ilenounsie mMeTamel: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
sanemeHntoB JI. MI. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJCHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUABl HaTpusi W Kauus. [IprMeHeHHe IIeIOYHBIX METANIOB U HUX
COEJIMHEHUH.

[IlenoyHO3EeMENBHBIE METAUIBI MarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXJIeHHE B IIpupojie. Pu3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseilimve coeauHeHHs Kaiblus (OKCUZ, TUIAPOKCHI, COJIN).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJ'OMUHHIA: TI0JIOkKEHUE B [lepnoanueckoi cucreMe XMMUYECKUX AJIEMEHTOB
J. . Menneneesa, cTpoeHne aTroma, HaxoKIeHHME B npupone. Pusnueckue u



XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3JEMEHTOB /1.
N. MeHnneneeBa, CTpOe€HHE aroMa, HaxOoXiaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xenne3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesa
(IIT), mx coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4YEHHUE  PE3YyJIbTATOB KOPPO3UHU  METAUIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJCUCTBUSI OKCHJIA
KaJblIUg U HATpUs C BOJOM (BO3MOXKHO WHCIIOJIH30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOIlECCa TOPEHUS JKEJe3a B KUCIOPOJIE
(BO3BMOKHO  KCMOJIb30BAaHME  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAUYeCTBECHHBIX PEAKIM HAa MOHBI: MarHus, KajblMs, aJIIOMUHUS, [IMHKA, JKeje3a
(IT) u xeneza (III), meau (1), HaOnrOEHME U OMTUCAHUE MPOIECCOB OKPAIIMBAHMUS
IUIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiblug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THIAPOKCHIA ATTFOMUHUS
Y TUIPOKCHUJIA IIMHKA, PEIIEHNUE SKCIIEPUMEHTAIBHBIX 3314 10 TeMe «Baxuelume
METAJLTBI U KX COSTUHCHUSI.

XuMHS M OKPYXKAOLIAS Cpeaa

BemectBa m Marepuanibl B ITOBCEIHEBHOM XHU3HM YeEJIOBEKa. be3omacHoe
MCIIOJI30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromieh cpeabl (MpeaeiabHas I0mycTuMast
KOHIIEHTpaius BeuecTs, nainee — [1/1K). Ponb xuMuu B pemieHnn 3KOJIOrMYECKUX
pooem.

Xumuueckuii IKCnepumMeHm:

H3y4deHue oOpaslloB MaTepUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mescnpeomemmunie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOII0/IEHUE,
DKCHEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHUE, MOJENb, SBJICHUE, MAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.



dusnka: wmarepusi, aTOM, OJIEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIHI,
W30TOIBI, PAIMOAKTUBHOCTh, MOJIEKYJa, DICKTPUYECKUI 3apsiji, IPOBOJHUKH,
TIOJYIPOBOTHUKY, JHMAJNCKTPUKU, (POTODIIEMEHT, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSTHHE BEILECTBa, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAITHUECKAS
peméTKa, CIUIaBbl, (PM3UYECKUE BEIHYMHBI, CIMHUILI U3MEPEHUSI, KOCMHUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢otocuHTe3, ApIxaHue, Omocdepa, SKOCHCTEMa, MHHEPAJIbHBIC
yIoOpEeHUs, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJIBI,
TI0JIE3HBIE HCKOIAEMBbIE, TOTLTUBO, BOJTHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pPE3yJIbTATBl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOWIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCITUTATEIbHON AESATENIBHOCTA B COOTBETCTBUH C TPATULUOHHBIMUA POCCUMCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBEe MpaBUJIaMd M HOPMaMHU IMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaTbl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIHUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LICHHOCTHBIX OpHEHTALMA U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHMOTHYECKOr0 BOCIMTAHUS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAay4YHOMY HAacJIeUi0, MOHUMAHMS 3HAYEHUs XUMUYECKOHM HAyKW B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpa’aaHCKOr0 BOCIIMTAHUA:

NPEACTABICHUS] O COLMAIBHBIX HOpPMax U IMpaBUjaxX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIBbHOCTH MpHU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/1aHUN YUYE€OHBIX MTPOEKTOB, CTPEMJICHUS K B3aMONOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE IIOBEJEHUE W IMIOCTYNKM CBOMX TOBApUIUEH C IO3HUIHH
HPaBCTBEHHBIX U NMPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHUPOBO33PEHUYECKNE TPEICTABICHNS O BEIIECTBE M XWMHYECKOW pPEaAKLUH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTaBIIAIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHs MPUPOIbI, B3aMMOCBSI3AX YEJIOBEKa C
MPUPOIHON CPENO, O POJIM XMMHUH B IO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHHM IO
XUMHH, HEOOXOauMble Uil OOBSCHEHHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTP K  CamMOOOpa30BaHUIO, TMPOEKTHOM W  HUCCIEN0BATEIbCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS 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 (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTA COOJIOJIEHUsT TpaBWI OE30MaCHOCTH TMpPU OOpaIlleHUd C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUYECKOMY U3YUYCHUIO Tpodeccuil U Tpyaa pa3IuuyHOIo poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccuoHaaIbHON eITENHbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHMS, IOHUMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuiI 0€30MaCHOTO MOBEICHUS MTPU padOTEe C BEIIECTBAMH, a TAKKE B CUTYaIIHSIX,
YTPOXKAIOIINX 370POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJBTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M IMyTeH WX peIIeHUs MOCPEACTBOM METOAOB XUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIJICIAIOT 3HAYUMBIE JJIS
dbopMHpOBaHUS MHUPOBO33PEHHUS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopwus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbBIX YYEOHBIX MpEIMETax U MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O I[EIOCTHOMN



HAy4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbI€ 1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aWMOCBSI3b C JIPYTUMHU TOHSTHSIMH), WCIIOIH30BAThH
TIOHATHS JIJI1 OOBSICHEHUS OTJIEIBHBIX (J)aKTOB M SBJICHHUM, BEIONPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIIEJACTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHUE PACCYXKACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JIeTIaTh BHIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMmudeckas G(opmysia U YypaBHEHHUE
XUMHUUYECKON peakly — MpU PEIICHUH Y4eOHO-MTO3HABATENIbHbBIX 3aj/1au, ¢ Y4ETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN U3Yy4aeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIU,
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 Ui (POPMUPOBAHUS THIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBACMBIX CYXKICHU;

MPUOOPETEHUE OMNbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaO0momaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 Pe3yNbTar, (OPMYIHUpPOBaTh 0000IICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, TOTyd4aeMyl0 U3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAs JHUTEpaTypa XUMHUYECKOTO COJEpX aHUs, CIPABOYHBIC
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, HEOOXOJUMBIX Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PAa3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
MCCJIEI0OBATENBCKONW JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU IPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CylmlecTBy  oOCyXgaeMoill  TeMbl, (OpPMYyJIUpPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUSI  MPEACTABISATH  INOJYYEHHBIE  pE3yJibTaThl  [MO3HABATEIBHOM
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJlaTh MpPE3eHTALUIO
pE3yNbTATOB BBIMOJHEHUS XMMHYECKOTO IKCIIEpUMEHTa (JaOOpaTOPHOIO OIbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  ACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX TpOoOJeM Ha OCHOBE Y4yé€Ta OOLIMX WHTEPECOB U COTJIACOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe 1eiiCTBUSA:

YMEHUE CaMOCTOSITEJIbHO ONPENEHATh LEIN JACSITeNbHOCTH, IUIaHUPOBATD,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
MIPEUIOKEHHBIM  QJITOPUTM JEHUCTBUM NPU BBINOJHEHUU 33JaHUN C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
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
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €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:

* PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IOHSATHUNA: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COETMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIMHU PA3JIOKECHUS, PEAKIUU 3aMELICHUS, PEaKIUU
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
VOHHAs CBs3b, UOH, KATMOH, aHWOH, PACcTBOp, MAccoOBas JO0Js BEIIECTBA
(TpolLieHTHAs! KOHIIEHTPAIUs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHU W
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIMOJb30BaTh XHUMUYECKYIO CHUMBOJHMKY JUISI COCTaBjieHHS (opmyn
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENsATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaThb cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHus B llepronnueckoin cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BELIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHOTO YUYEHUSI, 3aKOHAa ABOTraJpo;

e OINKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
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 pacrpeeieHre UX Mo JIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPK/IAsi OMUCAHUE MPUMEPAMH MOJIEKYISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

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

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
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), TNPUTOTOBIICHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOW JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBATh M MPOBOJAUTH  XUMHYECKHE  AKCIEPUMEHTHI IO
pacrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, MPOCTOE BEUIECTBO,
CJIOKHO€ BENIECTBO, BAJICGHTHOCTb, 3JIEKTPOOTPHUIATEIBLHOCTh, CTENEHBb
OKHCJICHUSI, XUMUYECKasi peaKiys, XMMU4YecKasi CBs3b, TEILUIOBOM 3P DEKT
peakiuyd, MOJib, MOJSIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJCKTPOJMTHYECKAs] IUCCOLUALMS, PEaKIMd HOHHOTO
oOMeHa, KaTaau3aTop, XWMHYECKOE€ paBHOBecHe, OOpaTUMbIE W



HEeoOpaTUMBbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUIMYecKasi), KpHUCTAUIMYECKas pEmETKa, KOPpPO3Hs METAJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, TMPEAeNbHO JOMyCTUMAs
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHS (HOpMyJ
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHas, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA] MOHA MO0 XMMHUYECKOH (popmyre, XapakTep Cpelsl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbichn Ilepuogmueckoro 3akona [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUCHIBaTh 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 MMEIOTCA B NEPUOJUYECKON Taldmuue, ¢
YUCJIOBBIMUA  XApAaKTEPUCTUKAMU  CTPOEHUSI  aTOMOB  XUMHUYECKUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB 3JIEMEHTOB M MX COEJAMHEHHH B
npenesiax MajlbIX MEePUOIOB U TJIABHBIX MOJTPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOIMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOJATBEPXAasi OINHUCAHUE
MIPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKIINN;

COCTaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHS pEaKkIui, TMOATBEPKIAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO ¥  MOJIIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO JOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 ¢dopmyIe
COCIMHCHHUS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXKe IpaBUJia OOpaIlleHUS C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
noaua-, kapbonar-, ¢ocdar-, cuwimkar-, cyiabdhar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEpAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
W CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3aIlMI0, BBISIBJICHUE
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 KJIACC
Ne HaumenoBaHue pa3jiesioB u Komriecrso tacos JaekTpoHHbIe (HU(pPOBHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoamusre IipaxTiaeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumusa — Ba)kHas 00J1aCThb
11 €CTECTBO3HAHUSA U 5 0 ) bubnuorexa [JOK
MPaKTUYECKON JIeATEIbHOCTH https://m.edsoo.ru/7{f41837¢
YyeJIoBeKa
12 BemecTBa 1 xuMu4eckue 15 1 0 bu6mmoreka [IOK
peaKInH https://m.edsoo.ru/7{f41837¢
Uroro no pazueny 20
Pa3nen 2. BaxkHeliime npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
71 Bo3znyx. Kucnopon. [Tousitue 6 0 1 bubnuotexa [JOK
) 00 okcugax https://m.edsoo.ru/7f41837¢
29 Bonopona.Ilonstue o kucnorax ] 0 1 bubnnoreka [JOK
M COMIAX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nmoreka [JOK
’ OCHOBAHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 1 1 1 bubnuoteka [JOK
' HEOPraHMYECKUX COEAVNHEHUN https://m.edsoo.ru/7f41837c
Uroro no pazgeny 30

Paszgea 3. [lepuoanueckuii 3axoH u [lepuoauyeckas cucrema xummuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToMoB.

Xumunueckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

Ilepronnueckuii 3aKOH U
31 [Tepuoanueckas cuctema
’ XUMUYECKHnX 3y1emeHToB J[. 1.
Mengeneesa. CTpoeHue aroma
3.2 XUMHUYECKas CBS3b.

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

bu6mmoreka [{OK



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

OKHUCIIUTENBHO-
BOCCTAHOBHUTEJIbHBIC PEAKIIHH

https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 15 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpemst 3 bubmorexa [IOK
https://m.edsoo.ru/7t41837¢
OBILEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME



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

9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
Ne n/m NporpaMMEI pasi Beero KonTpoabubie IIpakTuueckue f)lﬁlipg)f OBAT eJ)IBHH e
padoThI padoTsbI pecype
Pa3znea 1. BemecTBo U XUMHYeCKHEe peaKku
11 [ToBTOpEHME U yriyOJIeHHE 3HAHUH 5 1 0 bubmuorexa [JOK
OCHOBHBIX Pa3J/IeNoB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubmmoreka [JOK
peaKIHiA https://m.edsoo.ru/7{41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIHALIMSI. ] 1 1 bu6nmorexa LIOK
XUMHYECKUE PEAKIIH B PACTBOPax https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pazgen 2. HeMeTaJJILI M UX CO€IHHEHUSA
21 OO61mas xapakTepUCTHKa XUMUYECKUX 4 0 1 bubmmnoreka [HOK
snemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
22 onewenton Viaupynm. Copan 66 6 0 0 Bubmiorera LIOK
COCTHHEHHS https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX Eubmorexa [IOK
23 2EZ§EEEEEJA_FPYHHH' Asor, dochop u ux 7 0 ! https://m.edscl)_E).ru/7f41a636
24 omewenton Nanpynm. Yraeponn 8 | ) uGaorexa LIOK
s — https://m.edsoo.ru/7f41a636
Uroro no pazgeny 25
Pa3nen 3. MeTasnibl U UX COeIMHEHUS
. bubnmnoreka [JOK
3.1 OO0111e cBOICTBA METAIIJIOB 4 0 0 https://m.edscl)_}).ru/7f4la636
32 Bakueitme MeTamIbl M UX COSIAMHCHUS 16 1 2 bubanoreka IJOK



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

https://m.edsoo.ru/71f41a636

HUroro no pazgeny 20
Pazpen ‘4. XuMHUS U OKPYKAKIIAs cpeaa
4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 bubmiorexa LIOK

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

Uroro no pazgeny 3

PeszepBHoe Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoauuecTBo yacoB
Ne Tema vDOKa K i JIeKTPOHHBbIE U(PPOBHIE
n/n Yp Beero OHTPOJILHBIE PaKTHYeCKHe 0BpazoBaTEILHEIE PECYPChI
padoThI padoThI
bu6mmoreka [IOK
[Ipenmer xumuu. Ponp XuMuu B KU3HU htps://m.edsoo.ru/ff0d210¢
I yenoBeka. Temna 1/1 BEILIECTBA ! 0 0 https://academy-

' content.apkpro.ru/lesson/9ee6fd8e-
cc81-420c-ab3b-7¢5¢3a618bc3
bubmuorexa [JOK
https://m.edsoo.ru/ff0d227¢

2 [TousTHE O METONAX O3HAHUSA B XUMUHA 1 0 0 https://academy-
content.apkpro.ru/lesson/d6¢cb67{7-
9858-4e35-a376-a9c667da2315

. bu6nmoreka [JOK

Hfg;fﬁf;ggi p:fOOTZHNI:I i[ (%I;Aab]inna https://m.edsoo.ru/ff0d23dc

3 I(;(szuueHI/m c HI;6OpI)aTOpHI)II:1)\/I ! 0 ! https://academy-

0GOpYIOBAHHEM content.apkpro.ru/lesson/93666066-
14b0-4623-9348-163e1b246aea
bu6nmoreka [JOK

Yucteie BemecTBa U cMecH. CIocoObl hitps://m.edsoo.ru/ff0d26ca

4 N ’ 1 0 0 https://academy-

Pas/ICICHIA cMecen content.apkpro.ru/lesson/24899d03-
b537-43db-befl-5de8204cefd5
bu6mmorexa [IOK

[IpakTuueckas padora Ne 2 «Pa3nenenue https://m.edsoo.ru/ff0d28c8

5 cMecel (Ha mpuMepe OUUCTKH 1 0 1 https://academy-

MIOBAPEHHOM coNn)» content.apkpro.ru/lesson/af558710-
6318-445-9939-df152092846d
bu6mmorekxa [IOK

6 ATOMEI H MOJICKY.TH1 ! 0 0 https://m.edsoo.ru/ff0d2a6¢



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
https://academy-content.apkpro.ru/lesson/af558710-6318-445f-9939-df152092846d
https://m.edsoo.ru/ff0d2a6c

https://academy-
content.apkpro.ru/lesson/a0908919-
5a02-4847-9131-623b382fdd7f

sHukiIoneaucT. O0o0IeHne n

7 XuUMHUYECKHUe AJIEMEHTHI. 3HAK! bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTsie 1 croXKHbBIE BEHIECTBA bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE bubmoreia LOK
https://m.edsoo.ru/ff0d2d50
AKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
10 ?(I/IMI/I‘IGCK&SI bopmyna. BaﬂeHTHIjOCTB bubmorexa LHOK
https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKUX JIEMEHTOB
1 OtHOCuTeNBHAs aTOMHAs Macca. bubnuorexa [JOK
OTtHocHTenbHAsE MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XUMHYECKOT0 AJIEMEHTa bubnnoreka [JOK
B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Mosb. bu6mmorexa [IOK
Momnsipaast macca https://m.edsoo.ru/ff0d5230
14 dusnyeckrue U XUMHUYECKUE SIBICHMS. bu6nmoreka [JOK
XuMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycroBus MPOTEKAHUS bubnnoreka [JOK
XUMUYECKUX PeaKui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MacChl BEIIECTB. bubnuoteka [JOK
XVMMHYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
T — Bufmrorexa LIOK
. https://m.edsoo.ru/ff0d5708
peaxiuit
18| (conmmernus, pessowen, saweuens Bufmrorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIN- bubnuorexa [IOK

https://m.edsoo.ru/ff0d40c4



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
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

cUCTeEMaTHU3alus 3HaAaHUN

KonTtponsnast padora Nel mo teme

bubmuorexa [JOK

20 «BermecTBa 1 XUMUYECKHE PEAKITUN https://m.edsoo.ru/ff0d4290
g | B e Corms s Busorea 10K
https://m.edsoo.ru/ff0d448e
BelecTBo. O30H
| Someme e aviems Busorea 101
’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax

33 aGopatopi » mpowsmeniocr BuGaorexa IOK

’ https://m.edsoo.ru/ff0d497a
[TpumeHeHne Kuciopoia
TerutoBoit 3 PeKT XUMUIECKON PEeaKITHH,

24 MOHSATUE O TEPMOXHUMHUYECKOM bubnnoreka [JOK
YPaBHEHUH, IK30- H SHIOTEPMHUCCKUX https://m.edsoo.ru/ff0d4790
peaKImsx

35 Sarpasmerne sosyna, crocotut er Bubmiorexa LIOK

’ https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
26 lonyueme n cobupantic Kieropota ubmorera LIOK
M ’ https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOMCTB)

27 Bonopon — aneMeHT U mpocToe bubnuoreka [IOK
BenlecTBo. HaxoxeHnue B mpupojie https://m.edsoo.ru/ff0d4dd0

78 ®dusnvecKkue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
Bostopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 [ToHsITHE O KHUCITOTAX U COJISIX bubmmorexa [TOK

https://m.edsoo.ru/ff0d50d2

30 Crioco0bI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0

31 [TpakTrueckast pabota Ne 4 o teme bubnnorexka [JOK

«[Tomyuenue u cobupanue BoJ10poJa,

https://m.edsoo.ru/ff0d4{42



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

W3YyYEHHUE ET0 CBOMCTB»

MonsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32 ABoraapo https://m.edsoo.ru/ff0d542¢
Breruucienns o0b€Ma, KOIU4ecTBa
33 BEIIIECTBA rasa 1o ero’ U3BECTHOMY bubamorexa [IOK
i https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIH 00BEMY
Breruucnenns o00EMOB ra3oB 1Mo
34 YPaBHEHUIO PEAKLIMU HA OCHOBE 3aKOHA bubamorexa [IOK
i . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 ®Ou3nvecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [TonsTue 06 bubmuorexa [JOK
WH/IMKaTOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbllieHHbIE U
37 HelfacmmeHHe gaCTBopLI. Mat:IiOBa}I bubmmorexa [TOK
https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIIECTBA B pPaCTBOPE
[IpakTuueckas pabora Ne 5 o teme
33 «IpurorosiieHHE PaCTBOPOB C bubnuoreka [IOK
onpeaenéHHON MaccoBOM Jomei https://m.edsoo.ru/ff0d5Seba
PacTBOPEHHOTO BEILIECTBA
39 Konrtponsnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopon. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KiaccuduKaims, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenne 1 XUMHUYECKHE CBOMCTBA
41 KI/ICHY:THLIX OCHOBHBIX ¥ aM()OTEPHBIX bubmmorexa [TOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoOBaHUS: COCTaB, KJIacCU(PUKAIIHS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHue u XMMUYECKHE CBOKMCTBA bubnuorexa [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kitaccudukanms, bu6mmorexa [{IOK



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

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2

[TomydyeHue 1 XMMHYECKHUE CBOMCTBA

bubmuorexa [JOK

4
> KHUCJIOT https://m.edsoo.ru/ff0dfee2
46 cnocotm monyaenun ximeceie buGaorexa LIOK
. v ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHECHU I
48 ['enernueckas cBsA3b MEXKIY KilacCaMU bubnnorexa [HOK
HEOPraHUYECKUX COCTMHCHUI https://m.edsoo.ru/00ad9a50
. bubnuorexa [JOK
49 OO0o01IeHNe U CHCTeMAaTU3alNs 3HAHUN https://m.edsoo.ru/00ad9ch?
K 0 o3
S0 "Ocnomme xtacent meopramcetis BuGmmorerca LIOK
o p https://m.edsoo.ru/00ad9¢la
COETMHEHU N
SI xumaeonn stewenron. Tomsmhe o BuGmmorerca LIOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuoanueckuii 3aK0H U Bubmorexa [IOK
52 Ilepronnueckas cucTeMa XUMHUYECKHUX
https://m.edsoo.ru/00ada52c
sneMenToB /. 1. Mennaeneera
53 Ilepwopl, TPyNIIBI, TOATPYIIIBI bubmiorexa LIOK
PHOJIBL, TPYHTIRL, HOATPYI https://m.edsoo.ru/00ada52c¢
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnmnoreka [JOK
anep. M3otomnsl https://m.edsoo.ru/00ada342
CTpoeHHe DIIEKTPOHHBIX 060n0qe1<v Butmiorexa [IOK
55 aToOMOB 3JIeMeHTOB Ilepuoanueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menaeneera
56 XapakTepucTUKa XMMHUYECKOT0 dJIeMeHTa bubnnorexka [JOK

110 ero noJiokeHuro B [lepuoanueckoit

https://m.edsoo.ru/00ada824
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cucreme /1. 1. Menneneesa

3nauenue [lepuoanyeckoro 3akoHa st
pa3BUTHSA HAYKU U npakTuku. []. 1.

bu6mmoreka [IOK

37 MemnieneeB — y4€HBIiA, earor u ! https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DJIEKTPOOTPULIATEILHOCTh aTOMOB 1 bubnuorexa [JOK
XUMHUYECKHX 3JICMCHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 HMonnas xuMmu4deckas CBsA3b 1 https://m.e dS(EE).ru 00adac34
60 KoBanenTHas noJyisipHasi XuMudeckas 1 bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoisipHas XUMHYECKast 1 bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenenp, oxkucieHi I https://m.edS(I;E).ru/OOadae28
63 OKHCIUTEIBHO-BOCCTAaHOBUTEIIBHBIC 1 bu6mmoreka [IOK
peaKkiuu https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 bubmorexa LHOK
https://m.edsoo.ru/00adb076
bubnnoreka K
65 Hroroas xouTpoasHas padora Ned 1 httgs://(r)n.f:edsﬁ).oru/OOadb486
6 | yoor. OboSmenme n orcrommrmas | BuGamorexa LIOK
AHAHM https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O0o01IeHNE U 1 bubnuorexa [IOK
CHCTeMaTH3aIns 3HaHUI https://m.edsoo.ru/00ad9cb2
63 PesepBublit ypok. O60011eHNE U 1 bubnnoreka [HOK
cHUCTEeMaTH3aIus 3HAaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KVIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne
w/n Tema ypoka Beero Konrpoabueie IIpakruueckme  00pasoBaTebHbIe
padoThI padoThI pecypchl
3 e eHe CBOICTB
1 xmaecKx anemesTon nepRsx TpEx 0 0 BuGmrorera L1OK
p p https://m.edsoo.ru/00adb6b6
1057040 ():!
) Knaccudukanus 1 HoOMeHKIaTypa 0 0 bu6mmoreka [IOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunpl xuMuueckoil CBA3U U TUIIBI bu6mmoreka [IOK
3 .. 0 0
KPUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas paborta Nel mo teme
4 «IloBTOpEHue U yriyOaeHue 3HaHUM 1 0
OCHOBHBIX pa3/ieNioB Kypca 8 Kiacca»
Knaccudukanus XuMu4ecknx peakiui mo bubnnorexa [HOK
5 0 0
pa3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
I1 WYECKOMN peaklnu.
6 Mowsmic o rovoreummix i rereporemin 0 0 uGmiorera LIOK
P https://m.edsoo.ru/00adbe9a
peakuusax
I1 7 . [lepuonnueckas
7 cnctewa xinmwscckuy sneveiron 1 0 0 uGmioera LIOK
T https://m.edsoo.ru/00adb59e
Meneneena
[ToHsATHE O XUMHUECKOM PABHOBECHH.
@DakTOpHI, BIUAIOIINE HA CKOPOCTh bubnnorexka [JOK
8 . 0 0
XUMHUYECKON peakIuy U MOJI0KEeHNe https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE bu6mmorexa [IOK
9 0 0
peakuuu https://m.edsoo.ru/00adcade
10 Teopus 3MeKTPOIUTHUECKOMN TUCCOIMALINU. 0 0 bubnnorexka [JOK
CubHbIe U criabble AIeKTPOIUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIE ypaBHEHUS peakL Ui 0 0 bubnuorexa [IOK
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https://m.edsoo.ru/00add448

XUMHYECKUE CBOMCTBA KUCJIOT U

bubmuorexa [JOK

12 OCHOBaHHH B CBeTevae,Z[CTaBJ'IeHI/II/I 00 https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUICCKOU JTUCCOITUAITUT
13 mporcranneni 06 smexmpommscerof B morexa LIOK
peal P https://m.edsoo.ru/00add8b2
JIUCCOIUAIIAN
14 [ToHsTHE O THAPOIN3E COJICH bubmorexa LIOK
P https://m.edsoo.ru/00add9d4
bubmuoreka [JOK
1 .
5 O06o001IeHre U CUCTEMaTH3allusl 3HAHHIA https://m.edsoo.ru/00addd12
16 [TpakTuueckas padota Ne 1. «Pemenue bubnunoreka [JOK
IKCIIEPUMEHTAIBHBIX 33,129 https://m.edsoo.ru/00addbfa
K ()
17 «SJ}II;IZ;) Hs:;ip?qaei?g;N;cgg 1IN/IG;VI E13/151 bubmmorexa [IOK
p A HMATIL https://m.edsoo.ru/00addec0
XVWMHUYECKUE PEAKIIMH B PACTBOPAX)
13 OO0m1as XxapakTepuCTHKa rajJoreHOB. bubnuoteka [JOK
XVMHYECKHE CBOWCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
10| xetmamacoxne cavtiomma, nonyaenme BuGmaorexa LIOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20| lonysenme commmol xucnor, moysere BuGmmorers LIOK
L O YT https://m.edsoo.ru/00ade348
e€ CBOMCTB»
g | Do o e e BuSorea 10K
PCAKIUTH, A p A https://m.edsoo.ru/00ade488
M30BITKE
OO0m1as xapakTepucTrKa 3J1eMeHTOB VIA- bubnuorexa [JOK
22
TPYIIIIBI https://m.edsoo.ru/00ade64a
AmnoTponHbIe MO,[[I/I(I)I/'I.KaLII/II/I cepeL. Bubmorexa LIOK
23 Haxoxenue cepbl U €€ COeNMHEHU B

npuposie. XMMHUUECKHE CBOICTBA CEPbI

https://m.edsoo.ru/00ade64a
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CepoBogopoi, cTpoeHHE, GU3HUECKUE U

bubmuoreka [JOK

24 XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepsl. CepHast KMCIIOTa

25 qmswi[ecxng u xmfnqecxne CBOIz/'ICTBa bubmorexa LHOK

’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XVMUYECKUE peaKkllny, JiexKallue B OCHOBE

26 IPOMBIIIICHHOTO CII0C00a MOTyYeHUS bubmumoreka [IOK
CEPHOM KUCIOTHI. XMMUYECKOE 3arpsiI3HCHHE https://m.edsoo.ru/00adec8a
OKPYKaIOILIEH Cpelibl COEUHEHUSIMHA CEPbI

27 Brrancienne MaccoBoit 107U BBIXO/1a bu6mmoreka [IOK
MPOJYKTA PeaKuu https://m.edsoo.ru/00adec8a
OO61mas xapakTepucThKa 3JIeMEHTOB V A-

78 rpynnsl. A30T, pacpoCTpaHEHHE B bubnnorexa [HOK
npupojie, Gu3NIecKue 1 XUMHIECCKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHak, ero Gu3nYecKne U XUMUYECKHE bubnnoreka [JOK

29 .

CBOICTBa, MTOJIyY€HHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas pabora Ne 3 o Teme
30 «ﬁonyquHe al\fMI/IaKa U3y4EHUE €ro bubmorexa LHOK
. ’ https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnnoreka [JOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEN

37 aMMOHMS B KAYECTBE MUHEPAJIbHBIX bubnuoteka [JOK
ynoopenuii. XuMHUECKOe 3arps3HEHHE https://m.edsoo.ru/00adf518
OKPYKAOIIeH CPeJIbl COSTMHCHUSIMA a30Ta
®docdop. Okeua pocdopa (V) u pocdopras

33 I(I/ICJ'I(l())TIE)l (1)1/131/1‘2116((1:)1(1/1(61) I/IpXI/I(MI/BLIquI)CI/qu) ’ bubmmorexa [IOK

. https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIYICHUE
Hcnonb3oBanue (I)OC(I)aT(lB B KaueCTBE Bubmorexa LIOK
34 MUHEPATBHBIX YA0OpeHUi. 3arpsi3HeHue

IpUPOIHOI cpenbl hocharamu

https://m.edsoo.ru/00adfc20
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VYriepoa, pacpocTpaHeHHe B IPUPO/IE,

bubmuoreka [JOK

33 (bU3HYEeCKHEe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaepojaa, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJIOTHUECKHUE bubmuorexa [JOK
po0JIEMBI, CBSI3aHHBIC C OKCHJIOM YTJIepOIa https://m.edsoo.ru/00adfebe
V)
37 VYrosibHasg KUCI0Ta U €€ COU bubamorexa [IOK
https://m.edsoo.ru/00ae006¢
[TpakTuueckas padota Ne 4 o Teme
38 "I_IIDOJIy‘IGHI/Ie yrE)IeKchoro rasa. bubmorexa [TOK
" https://m.edsoo.ru/00ae027¢
KadecTBeHHas peakiys Ha KapOOHAT-HOH
[TepBoHavaIbHBIC TOHATHS 00
39 OpIPaHI/I‘IGCKI/IX BEIIIECTBAX KaK O bubmmorexa IJOK
https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX YTepoaa
40 Kpemuunii u ero coequHeHus bubmmorexa LIOK
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue
41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnuotexa [JOK
«BaxHeime HeMeTaubl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUS
Kontponbnas padota Ne3 no teme
42 «Ba>1<r1){e171mne erMeTannH 1 UX bubmorexa [IOK
https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO0m1as XxapakTepUCTUKa XUMHUECKUX
43 AJIEMEHTOB — METAJJIOB. MeTainyeckas bubnmnoreka [JOK
CBSI3b M METaJNINYecKasi KpUCTaJUInYeCcKas https://m.edsoo.ru/00ae103e
pemérka. PU3M4eCKHe CBOMCTBA METAJIOB
XUMHUYECKUE CBONCTBA METAJIIIOB.
44 DIIEKTPOXUMUYECKUHN Pl HAPSKEHUM bubmorexa LHOK
https://m.edsoo.ru/00ael 156
METaJIOB
45 OO6mue cnocoObl MOTYYEHUST METAJIIOB. bubnmuotexa [JOK

CmnaBsl. Beraucnenus mo YpaBHCHHUAM

https://m.edsoo.ru/00ael 156
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XUMHUYCCKUX peaKum‘/’I, €CJIM OAUH U3
PE€arcHTOB COACPKUT IMTPHUMECHU

46 IToHsiTHE O KOPPO3UH METAJIIIOB Bubmaorexa ITOK
PP https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47 [Henounbic MeTanb! https://m.edsoo.ru/00ae14b2
48 OKcubl U THAPOKCUIBI HATPUS U KU bubmorexa LOK
https://m.edsoo.ru/00ae14b2
49 [I{erouHO3EMENBHBIE METAIUIBI — KAJIbLUN U bubnnorexa [HOK
MarHui https://m.edsoo.ru/00ael 5e8
50 Baxneiime coenuHeHns KalbIlI bubmmorexa LIOK
a 1 https://m.edsoo.ru/00ael 5e8
51 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN
N . bubnuorexa [JOK
52 JXK€ctkocTh BOBI M CIIOCOOBI €€ YCTpaHeHHUS https:/m.edsoo.ru/00ae] 886
| Do oo e B 10K
" A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bubmuorexa [JOK
>4 Amommtnii https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
>6 Keneso https://m.edsoo.ru/00ae1d86
57 Oxcunsl, ruapokcuabl u conu xenesa (1) u bubnmoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI
55 | oo s n T BuGmorera LIOK
P N 1 https://m.edsoo.ru/00ae3de8
«Baxxnennne MeTaIbl U UX COEIUHEHUS
60 Brpluncnenus o ypaBHEHUSIM XUMHUYECKUX bubnuorexa [IOK
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peaKLui, eciiv OVH U3 PEarcHTOB JaH B
M30BITKE WK COJICPKUT TIPUMECH.
Brrunciaenus MaccoBOM JOIH BRIXOJa
MPOAYKTa PeaKiuu

https://m.edsoo.ru/00ael750

61 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
62 Wroroas koHTpoabHas padbora N 1
| wanopmamen mopoummcomel st | BuGmnorexa LIOK
qeoBeKa https://m.edsoo.ru/00ae3£50
64 XHUMHUYECKOE 3arpsA3HEHUE OKPYKAOILIEH 1 bubnnoreka [JOK
CpeIIbI https://m.edsoo.ru/00ae4270
65 Ponp XxumMuu B pelIEHHH dKOJIOTHYECKUX 1 bubnnorexa [HOK
po0emM https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O600IIeHNE U 1 bubnnorexa [HOK
cucTeMaru3anus 3HaHuil https://m.edsoo.ru/00ae0d0a
67 PesepBusiit ypok. O60011eHNE U 1 bu6mmoreka [IOK
CHCTEMAaTU3alys 3HaHUH https://m.edsoo.ru/00adb33c
63 PesepsHblit ypok. O60011eHME U 1 bubnnoreka [JOK
CHCTEMAaTU3alusl 3HaHUH https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO HACOB I10 63
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YYEBHO-METOANMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
» Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBerienne»

» Xumust, 9 kimacce/ IN'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.,

AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

METOANYECKHUE MATEPUAJIBI IUVISA YUUTEJIA

O.C. I'a6bpuensu, C.A. CnaakoB Meroanueckoe mocoone Xumus 8-9 Kiaccel
6a30BbIil 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
Metoauyeckoe nocobue Ypoku xumuu B 9 kinacce. 31atenbcTBO

"[IpocBemienue".

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
bu6mmoreka IJOK

Poccuiickas anekTpoHHas mkosa
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