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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1Mo XMMUK Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHMs COCTaBJ€Ha Ha
OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelIbHOM MpPOTpaMMBbI
OCHOBHOTO 0011ero oopazoBanusi, npenacraBieHHbx B @I'OC OO0, a Takke Ha OCHOBE
denepanbHOit paboueil mporpaMmbl BOCIIHUTAHUS M C y4ETOM KOHUEMIIUHM IMPENOJaBaHUS
yueOHOTro npeaMeTa « XuMus» B 00pa3oBaTesibHbIX opranuzanusx Poccuiickoit denepanuu.

[Iporpamma 1mo xumMuu Ja€T MpeACTaBICHHE O IENsIX, OOIIel cTpaTerud o0ydeHus,
BOCIIUTAHUSI U Pa3BUTHUS OOyYarOUIUXCsl CPEJICTBAMHM Y4YEOHOro MpeIMeTa, yCTaHaBIMBAET
00s3aTeNbHOE NPEIMETHOE COAECPKAHUE, PEAYCMATPUBAET PACIIPEAECICHUE €ro Mo Kilaccam
U CTPYKTypUpPOBaHHME IO pas3feliaM H TeMaM MpPOrpaMMbl IO XHUMHUH, OIpeaeseT
KOJIMYECTBEHHBbIE W KAuYE€CTBEHHBIE XapaKTEPUCTUKU COACPKAHUS, PEKOMEHIYEMYIO
HOCJIEI0BATENbHOCTh U3YYEHUS! XUMUU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTMKM y4E€OHOro TMpoIecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydaromuxcs,
onpeaensieT BO3MOXHOCTH MPeaMeTa Uil peaau3alud TpeOOBaHUM K pe3ybTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeNbHOM HpOrpaMMbl Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a
TakKe TpeOOBaHUM K pe3yibTaTaM OOyueHHUs XUMUU Ha YPOBHE ILieJiel U3yueHUs MpeaMeTa
U OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHOW AESITENBHOCTH OOYYaloLIErocs MO OCBOEHUIO
y4eOHOT0 COIepKAHUSI.

3HaHWE XUMUU CIIY)KUT OCHOBOM Il (POPMUPOBAHUSI MUPOBO33PEHUS 00yUarOIIerocs,
€ro IpeJICTaBICHUN 0 MaTeprUaIbHOM €JUHCTBE MUPA, BAXKHYIO POJIb UTPAOT (POPMUPYEMBIE
XUMHEH MpEJCTABICHUS O B3aUMOIIPEBPAILIEHUSAX HHEPruM U 00 3BOJIOLUHU BEILIECTB B
MPHUPOJIE, O MyTAX PEUICHUS TI00ANBHBIX MPOOIEM YCTOWYHMBOTO Pa3BUTHS YEIIOBEUYECTBA —
CBIPbEBOM, HSHEPreTHYECKOW, TMHIIEBOM U DKOJOTMYECKOW O€30MacHOCTH, MpolsemM
3IpaBOOXPaHEHUS.

N3yuyenne xumunn:

CHOCOOCTBYET peai3allud BO3MOXKHOCTEH Il caMOpas3BUTHS U (HOpMHpOBaHUS
KYJBTYPBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHATBHON TPAMOTHOCTH;

BHOCHT BKJIaJ B (QOPMUPOBAHWE MBIIUICHHS UM TBOPYECKHX CIOCOOHOCTEH
oOyuarouxcs, HaBBIKOB ux CaMOCTOSITENIbHOM yueOHoOU JesITeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HMCCIEAOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B TOBCEIHEBHOM
KHU3HU, TaK U B MPO(PECCUOHAIBHON 1eATEIbHOCTH;

3HaKOMUT CO CTHENHU(PHUKON HAyIHOTO MBINUICHHS, 3aKIaIbIBAET OCHOBBI I1IEJIOCTHOTO
B3IJISiIa HAa EOUHCTBO TPHUPOABI W HYEIOBEKAa, SBISETCS OTBETCTBEHHBIM JTAalloM B
(opMUPOBAaHNHU €CTECTBEHHO-HAYYHON I'PAMOTHOCTH 00YYarOIIUXCS;

crocoOCTBYyeT (OPMHUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TPUPOJE, K YEJIOBEKY, BHOCHT CBOM BKJIaJl B JKOJIOTMYECKOE OOpa3oBaHueE
00yJaroIMXcs.

JlaHHBIE HATIPABIIEHUS! B O0yUYEHUN XUMHH 00ECTICUNBAIOTCS CIICIIU(PUKON COMEpIKaHUS
y4eOHOro MpeaMeTa, KOTOPBIN SIBISETCS MEAarornyeckd aJanTHUPOBAHHBIM OTpPaKEHHEM
0a30BO HAYKH XMMUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUA.



Kypc xumuu Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHMsI OPUEHTHUPOBAH HAa OCBOEHUE
OOy4aroIIMMUCS CHUCTEMbl MEPBOHAYAJIBHBIX TMOHATUA XWMHUHU, OCHOB HEOPTaHUYECKOMN
XUMHUU U HEKOTOPBIX OTJICTbHBIX 3HAYUMBIX MOHSATUN OPraHUYECKONW XUMHUH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XUMHH C(POPMHUPOBAHA HA OCHOBE CUCTEMHOIO
noaxonaa K €€ uzydenuto. CopepaHue CKIaAbIBACTCS U3 CUCTEMbI IOHITUH O XMMHUYECKOM
AJIEMEHTE W BEHIECTBE U CUCTEMBbI MOHATHI O XUMHUYECKOM peakiuuu. OO 3TH CHUCTEMBbI
CTPYKTYPHO OpPraHM30BaHbI MO MPUHIMITY MMOCIEA0BATEILHOIO Pa3BUTUSI 3HAHUN HA OCHOBE
TEOPETUYECKUX NPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepunonnueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHMS O CTPOCHHUH aTOMA U XUMHUYECKOM CBSI3H;

— MPEACTABIICHUH 00 3JIEKTPOIUTHUECKOMN TUCCOLMALINY BELIECTB B pACTBOPAX.

TeopeTnueckrue 3HaAHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKH IOIYYEHHBIX H
OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIBLHO OT OJHOTO YPOBHS K APYroMy,
BBINIOJIHSIST PYHKIIMU OOBSICHEHUSI M IPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS M BO3MOKHOCTEMN
MPAKTUYECKOTO MPUMEHEHUS U MOTYYEHHS U3Yy4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl MO XUMHH CIHOCOOCTBYET (OPMHUPOBAHUIO NPEACTABICHUS O
XUMHAYECKOM COCTABISIOIIEN HAYyYHOM KAPTHHBI MHUpPA B JIOTHKE €€ CUCTEMHOW INPUPOMBL,
LIECHHOCTHOTO OTHOUIEHWs K HAYYHOMY 3HAHUIO W METOJAaM ITO3HAHUSA B Hayke. M3ydenue
XUMHUHU TPOUCXOJUT C MPUBICYEHUEM 3HAHUW U3 paHEe M3YYECHHBIX YYEOHBIX NPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kimaccb» U «Duzuka. 7 Kiaccy.

[Ipu u3yueHnn XUMHUHA TIPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMUUYECKOW HAYKH
KaK 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKON NEATETbHOCTH YEIOBEKa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. 3ajaya yY4eOHOro MpeaMeTa COCTOMT B
(bOpMHUPOBAHNN CUCTEMbl XUMUYECKUX 3HAHUM — BOXKHEUIINX (hAKTOB, MOHATUIN, 3aKOHOB U
TEOPETUUECKHUX TIOJIOKEHUH, TOCTYMHBIX OO0O0OIIEHUN MHPOBO33PEHUYECKOrO Xapakrepa,
A3bIKa HAYKH, B MPUOOIIEHWN K HAYYHBIM METOJlaM IO3HAHUS MPHU M3YyYCHUH BEIIECTB U
XUMUYECKUX peakinii, B (POpPMUPOBAHUU U PA3BUTHUH I[MO3HABATEIBHBIX YMEHUM M UX
MPUMEHEHUU B Yy4yeOHO-MO3HABATEIbHOM M y4eOHO-UCCIIEIOBATEIbCKON JEATEIbHOCTH,
OCBOEHUU MpaBUiI 0€30M1aCHOTO 0OpaIIeHUs C BEIIECTBAMH B TIOBCEAHEBHOM KU3HMU.

[Ipu U3ydyeHHH XMMHUHM Ha YPOBHE OCHOBHOI'O OOLIEr0 0Opa30BaHUsl BaXHOE 3HAYCHHE
npuoOpeN Takue 1eld, Kak:

—  (QopMupoBaHME  HHTEIUICKTyaJIbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO PELICHHUH, CIOCOOHON
a7anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HAMpaBIICHHOCTh OOy4YEHHS Ha CHCTEMATHYECKOE MPHOOIIEHHE O0ydJarommxcs K
CaMOCTOSITEJIbHOM  TO3HABATENBHOM  ACSATEIBHOCTH, HAYYHBIM METOJAM  ITO3HAHMS,
(bopMHUPYIOUTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— oOecriedyeHne yCIOBUM, CIOCOOCTBYIOIIMX MPHOOPETCHUIO OOYYAIOMIUMHUCS OTBITA
Pa3HOOOpa3HON JeATEIbHOCTH, TO3HAHMS U CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KIHOYEBBIX
KOMITETEHLIMI), UMEIOLIUX YHUBEPCATbHOE 3HAUEHHUE JIs1 Pa3IMUYHbIX BUAOB JI€ATEIbHOCTH;



— (opmupoBanue o0mel (HyHKIIMOHATHLHON W €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B
TOM YHCJIE YMEHUU OOBSICHATh W OIICHUBATH SIBICHHS OKPYXAIOMIETO0 MHPA, HCIIOIb3YS
3HAHWS U OIBIT, OJYYCHHBIC TIPY U3YYCHUH XUMHH, TPUMEHSITH UX MPU PEIICHUH MTPoOIeM
B MTOBCEHEBHOM JKU3HU U TPYAOBOMU JEATEIBHOCTH;

— (¢dopmupoBaHue y OOydYaOMMUXCA TYMaHUCTUYECKUX OTHOIICHWUM, TTOHUMAHUS
[EHHOCTH XUMHYECKUX 3HAHUH ISl BBIPAOOTKHU HKOJIOTHYECKH 1[EJIECO00Pa3HOT0 MOBEACHUS
B OBITY U TPYAOBOM JEATEILHOCTH B LIETSX COXPAHEHUS! CBOETO 370POBbI M OKpYXKarollei
IPUPOIHON CpeIbl;

— pa3BUTHE MOTHUBAIlMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCTIMTAaHUIO Ha OCHOBE YCBOCHHUSI OOIIEUYEIOBEUYECKUX IIEHHOCTEW, TOTOBHOCTU K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JATBHEHUIIIETO 00yUeHUSI.

OO61ee yucio 4acoB, OTBEAEHHBIX JJIs1 M3YUYEHUS] XMMUU Ha YPOBHE OCHOBHOT'O OOIIEro
oOpazoBanusi, coctaisieT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B Heleno), B 9 kiacce —
68 yacoB (2 Jaca B HEJIEIO).

Hean peanu3anum aJganTHPOBAHHOH 00pa30BaTeIbLHOIl OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOTO 00pa30BaHHS

AnantupoBaHHasi OCHOBHAasl o01ieo0Opa3oBaTebHas MporpaMMa OCHOBHOTO OOIIIETO
oOpazoBanusi oOyuaromuxcsi ¢ THP nampaBiena Ha dbopmupoBanue y HUX oOIme
KyJIbTYPBI, 00ECIIEYUBAIOIIECH PA3HOCTOPOHHEE PA3BUTHUE UX JIMYHOCTU (HPABCTBEHHO-
ACTETUYECKOE, COIUATILHO-TUYHOCTHOE, UHTEIIEKTYallbHOE, (DU3NUYECKOE), OBIIAJICHUE
y4eOHOU N1eATeIbHOCTHIO B COOTBETCTBUH C MPUHATHIMUB CEMbE U OOIIECTBE JyXOBHO-
HPaBCTBEHHBIMU U COIIMOKYJIBTYPHBIMH LIEHHOCTSIMHU, MPEOJOJICHHE HEJO0CTaTKOB
pEUEBOM AEATEIHLHOCTH.

enmu u 3amaum peanu3alvu aganTUPOBAHHONW OCHOBHOW 00I€00pa3oBaTEIbHOMN
nporpaMmbl  001IeT0 00pa30BaHUs JOMOJHSIOTCS W PACIHIUPSIOTCS B CBSA3U C
HEOOXOJIUMOCTBhIO OpraHu3allui KOPPEKIIMOHHOW paboThl W HHIAUBUIAYATU3ALUU
NOAXOJ0B HA TMPEIMETHBIX YpOKax MO TPEOJIOJEHUIO HEAOCTAaTKOB YCTHOW U
MMICbMEHHOMN PEYU:

® pacHMpeHrne HOMEHKIATYPhl PEUES3BIKOBBIX CPEICTB M (DOpMHUPOBAHHE
YMEHHUSI MX aKTUBHOT'O HCIIOJIb30BAaHUS B MPOIECCe YYCOHOW MAESITEIBHOCTH H
COLMAIBHOM KOMMYHHUKAIINK;

® COBEpIICHCTBOBaHUE PEYEMBICTUTEIHHOM JIeSITEIHHOCTH,
KOMMYHUKATHUBHBIX YMEHHUM U HaBBIKOB, 0OECIIEUMBAIONINX CBOOOJHOE BIIAJICHUE
PYCCKUM JIUTEPATYpPHBIM S3BIKOM B pa3HbBIX cdepax ¢ CHUTyallHsIX €ro
UCIIOJIb30BAHUS;  Pa3BUTHE TOTOBHOCTM M  CIIOCOOHOCTH K  PEYCBOMY
B3aMMOJICKCTBHI0O W  B3aMMONOHHMMAHHMIO, IOTPEOHOCTH K  PEYCBOMY
CaMOCOBEPIIIEHCTBOBAHUIO;

e (hopMHUPOBAaHKE U Pa3BUTHE TEKCTOBON KOMIICTCHIIMHN: YMEHUN paboTaTh
C TEKCTOM B XOJI€ €ro BOCIPHITHS, a TAKXKE €ro MpOayIIUPOBAHUS, OCYIIECTBISAThH
WH)OPMAIIMOHHBIM TOWCK, W3BJIEKaTh H MPeoOpa3oBbIBATh HEOOXOIAUMYIO
uHdOpMaIuIo.

® pa3BUTHE YMEHUW OMO3HAaBaTh, AHAIM3UPOBATh, KIACCH(PHUITUPOBATH



S3BIKOBBIE (DAKThI, OIEHUBATh UX C TOYKH 3PEHHUS HOPMATUBHOCTH, COOTBETCTBHSI
cuTyanuu u cepe ooIIeHusl.

1.1.2. Ipunuunbl GopMHUPOBAHUA U MEXaHU3MbI peaTu3aluu
aJaNTHPOBAHHON OCHOBHOM 00pa30BaTe/JIbHON MPOrPaMMbl OCHOBHOT'O
0011ero oopasoBanus

Hcxonsg n3 0COOEHHOCTEN MPOSIBICHHSI PEUYEBOr0 HAPYIICHHS y MIIAIIINX
HOJPOCTKOB, K 0COOBIM 00pa30BaTENbHBIM IOTPEOHOCTAM HEOOXOJUMO OTHECTH:

— 00s13aTEJIBHOCTh HENPEPBIBHOCTH KOPPEKIIMOHHOTO IPOIEcCca, TECHYIO
B3aUMOCBSI3b pEaM3alluy IeJied M 3ajad OCBOEHHUS IPEAMETHBIX obnacTtedl u
KOPPEKLIMOHHONW paboThl (MHIMBUAYAJbHBIX (IPYNIOBBIX) JIOTONEINYECKUX
3aHSATUHN);

— CO3JaHH€ YCJIOBHUH, HOPMAJIM3YIOIIUX /KOMIEHCUPYIOIIMX COCTOSHUE
peueBOM  JEATENBbHOCTH, JAPYTUX  INCUXUYECKUX  (DYHKUUH, aHAJIUTHUKO-
CUHTETUYECKOMN U PEryJIATOPHON AEATENBHOCTH Ha OCHOBE KOMIUIEKCHOTO MOIX0/1a
IpU W3YYEHUU OOYYaIOIIMUXCSA C PEUYEBBIMU HAPYLICHUSMU M KOPPEKIUHU 3TUX
HapyIlICHUM;

— TMOCTOSHHBII MOHHUTOPUHI JMHAMUKHA (POPMHUPOBAHUS JUYHOCTHBIX,
METaINpPEAMETHBIX M MPEAMETHBIX PE3YyJbTAaTOB C LEIbI0 ONTUMHU3ALMH Ipolecca
Pa3BUTHS pEYEMBICIIUTEIBHOMN IESITEIbHOCTH;

— IPUMEHEHHE CHELMAIBHBIX METOJ0B M NPHUEMOB, CPEICTB OOyUYEHUS, B
TOM  4YHCJ€, KOMIIBIOTEPHBIX  TEXHOJOTHH,  JUIAKTHYECKUX  IOCOOUH,
o0ecneunBaloIIUX PEeaTUu3aluio0 MPUHIMIA «OOXOJHOTO ITYTH», IMOBBIILAIOLINX
KOHTPOJIb 32 YCTHOW U TUCBMEHHOW PEUbIO;

— npoUIAaKTUKA W KOPPEKLHs COLMOKYJIbTYPHOH [e3alanTaluu IMyTeM
MaKCHUMAaJbHOIO PACHUIMPEHUs COLMAIbHBIX KOHTAKTOB, OOYYEHHS YMEHHUIO
OPUMEHATH 3P (HEKTUBHbIE KOMMYHUKATUBHBIE CTPATETUN U TAKTUKHU.

Hapsany c¢ npunnunmamu u noaxoxamu, ommcanHeiMu B [IOOIT OOO,
BBIICIIAIOTCS CIEAYIOIIME MOJIOKEHUS MO YUYeTy CHEUUaTbHbIX 00pa30BaTEIbHBIX
noTpedHocTeit ooyuarommxcs ¢ THP u co3ganuto criennanbHbIX YCIOBHIA:



a) HaJlM4ue BXOJAHOW M MPOMEKYTOYHOU JUArHOCTUKHU COCTOSIHUSI YCTHOU U
NUCbMEHHOM peuH, YpOBHA CGHOPMHPOBAHHOCTU ICUXWYECKUX (DYHKIUH,
yIIOBJIETBOPEHUE OCOOBIX O0O0pa30BaTEIbHBIX MOTPEOHOCTEH uepe3 peanu3aluio
WHJVBHUAYaJIbHOTO MOJIX0/1a B COOTBETCTBUHU C 3TUOJIOTUEN U CTPYKTYPOUl pEueBOro
HapyUIECHUS B X0JI€ OCBOCHHSI UMH OCHOBHOM 00pa30BaTEIbHON MPOTpaMMBbl;

0) opraHuzanus TPONEACBTHUUECKON M KOPPEKIMOHHOM pabOThl MO UX
JTaNbHEUIIeH WHTETpalu B 00pa30BaTEIIbHOM YUPEKICHUW, HAIMPaBICHHOW Ha
pa3BUTHE KOMMYHUKATUBHBIX HAaBBIKOB U IPEANOCHUIOK YCBOCHHS IPOTrPAMMHOIO

MaTepuana;
B) peaju3alMs KOMIUICKCHOTO  HMHIMBHIYaJbHO OPHEHTUPOBAHHOTO
IICHXOJIOT0-MEINKO-TIe]arOTHIECKOTO COIIPOBOXKJICHUS B YCIIOBUAX

0o0pa3oBaTeNbHOTO Ipollecca MO TNPEOJOJICHUIO WIM MUHUMU3AIMKU BIUSHUSA
HEJOCTaTKOB YCTHOM M MNHCBMEHHOM pEe4Yd Ha MPOLECC YCBOECHHUS OCHOBHOMU
oOpazoBaTenbHOM nporpammel aeteit ¢ THP ¢ yu€rom cocTosiHusl MX 310pOBBS U
OCOOCHHOCTEM TCUXOPEYEBOr0 Pa3BUTHA (B COOTBETCTBUM C PEKOMEHAAIUSMHU
MICUXOJIOTO-MEANKO-TIEIATOTUYECKO KOMUCCHH);

I') CO3JaHUE CIELHAIBbHBIX YCIOBHI BocnuTaHus, oOyuenus aereil ¢ THP,
0e30apbepHON  Ccpenbl  JKU3HENCITEIBHOCTH M Y4EOHOM  JIeATENIbHOCTH;
HCIIOJIb30BAHUE CIIELUUAJIBHBIX O00pa30BaTENIbHBIX TEXHOJOTMH UM TIPOrpamm,
pa3palaTbiBaeMbIX 0O0pa30BATEIbHBIM YUPEXKIECHUEM COBMECTHO C JIPYTMMH
yJyacTHUKaMU  O0Opa30BaTEIbHOTO  MpoLEecca, CHEHUATbHBIX  Y4YEOHBIX U
IUIaKTUYECKUX TTOCOOUN U APYTUX CPEACTB 00yUYEHUS; COOMIOACHHUE JOIIYCTUMOTO
YPOBHsI Harpy3KH, OINPEAEIISIEMOTr0 110 UTOraM BXOJHOM JTWarHOCTHKU M TEKYILErO
MOHUTOPUHIA C TMPUBJICUYEHUEM MEIUIMHCKUX paOOTHUKOB; TMPOBEACHHE
IPYIIOBBIX U UHAUBHUIYAJIbHBIX KOPPEKIIMOHHBIX 3aHITUH.

CymecTByronue JUJAKTUYECKNE IIPUHLUIIBI (cuCTEMaTHUYHOCTH,
AKTUBHOCTHU, JOCTYITHOCTH, MOCJIEA0BATEIbHOCTH, HATJISIHOCTH U Jp.) BO3MOKHO
aJanTUPOBATh C YUETOM KATErOpuid 00y4aromuxcsl.

B nporpammy  Takke = BKJIIOYEHBl ~ CHEUUAlbHbIE  MPHUHIIMIIGI,
OpHEHTHUPOBAHHBIE HA y4eT ocoOeHHocTel oOy4aromuxcs ¢ THP:

® [PUHIMO LEJIOCTHOCTM — €IUHCTBO B INOAXOJAaX K JIUAarHOCTHKE,
oOydeHuto U Koppekiuu HapyieHuit aereit ¢ THP, B3aumopeiictBue yuureneit u
CHELHAIMCTOB Pa3IMYHOr0 NPOQMIIA B pelIEeHUU NpoOIeM 3TUX JIeTell;

e [pUHUIMO OOXOAHOrO MyTH TMpeanonaraetT (HOpMUPOBaAHHE HOBOMU
(YyHKIHOHATBHOM CUCTEMBI B 00XO0J MOCTPA/IaBILIETo 3BE€HA, OMOPY Ha COXPAHHbIE
aHAJIM3aTOpPbl B MPOIECCE KOMIIEHCAIMM HApPYIICHHBIX PEYEBBIX M HEPEUYEBBIX
dynxumii;

® [PUHIUI KOMIUIEKCHOCTU — MPEOJO0JICHUE HAPYIIEHUH JOJKHO HOCHUTD
KOMIUIEKCHBIA ~ TICUXO0JIOTO-MEAUKO-TIEJarOTUUECKUIA  XapakTep M BKIIOYaTh
COBMECTHYIO pabOTy MeJaroroB u psija CreluaiucToB (yUUTeIb-JIOTOMe ], e1aror-
TICUXOJIOT, CIEIUATbHBIM TICUXOJOT, MEAWIMHCKAE pPaOOTHUKH, COIUATLHBIN
rearor U ap.);

® [PUHIIMI KOMMYHUKATHUBHOCTH JUKTYET HEOOXOAUMOCTh (POPMHUPOBAHUS
peur Kak crioco0a oOIIeHUs U OpyAus TO3HABATEIbHOM AesTeIbHOCTH. Peanuzanms
JAHHOTO MPUHIIMIA JOCTUTAETCA IMMyTeM 0TOOpA A3BIKOBOT0 MaTepuasia, 3HaYuMOT0



JUisi  o0ecrieueHus pas3lIMyHbIX cdep JeAaTeNbHOCTH OO0y4aronIuxcs
JAHHOTO  BO3pacTa,  MCHOJB30BaHUE  METOJa  MOJEIMPOBAHUSA
KOMMYHHUKATHBHBIX cuTyauuid. B oO0yuenun nereit ¢ THP octpo crout
npobiema dbopmupoBaHUS u pa3BUTHS MIOJIOKUTEIIBHON
KOMMYHMKAaTHBHOW  MOTHBAallMM,  MOTPEOHOCTH B  AKTUBHOM
B3aUMOJICUCTBUM €  Y4YaCTHUKaMM  KOMMYHUKATHBHOIO  aKTa,
aKTUBH3AllMM MBICIIMTENLHON JeaTenbHOCTH. B cBeTe sToro Bemymias
pOJIb OTBOJUTCS PEUEBOWM MPAKTUKE, AKTHUBU3AIMH CaMOCTOSTEIbHOM
peun oOydarouuxcsi, CO3JaHUI0 TaKUX CHUTYyalHMi, KOTOpble Obl
OOy K1y UX K OOIICHUIO;

® OHTOICHETHMYECKUH TMPUHLHUI OMNpeAessieT HeoOXO0AUMOCTh
y4eTa OCHOBHBIX 3aKOHOMEPHOCTEH pa3BUTHUSl PEYEBOM NIEATEILHOCTH B
HOpPME WU CIIEJIOBAaHUE MM B Xoje OoOydeHHUs. DTO KacaeTcsi Kak otOopa
SA3BIKOBOTO W PEYEBOTO MaTepuana, TaKk U O00BEMOB paboTHI,
MOCJIEI0BATEIbHOCTh OCBOCHUSI PEUES3bIKOBBIX HABBIKOB, 0COOEHHOCTEN
(OopMUPOBAHUS PEUEMBICIIUTEIBHON ACSITEIbHOCTU yUaIIUXCS.

® I[PUHIMI B3aWMOCBS3M pPEUM C JPYTUMH IICUXUYECKUMU
(GYHKIUSAMH, KOTOpBIM  OOecleuyuBaeT JOCTH)KEHHE  JIMYHOCTHBIX
pe3ynbTaTOB B XOJI€ Pa3BUTHs peud. Takue KOMIOHEHTHI EATEIbHOCTH
KaK YMEHHE IUIAaHUPOBATh W KOHTPOJHMPOBATH CBOIO JAESTEIbHOCTD
HE00X0AUMO (POPMUPOBATH B pAMKAX PEUEBOI0 BbICKAa3bIBaHUsA. J[aHHBIN
NPUHIUI MpeanoiaraeT padoTy HaJ aHajIu30M COOCTBEHHOW pedeBOM
NPOAYKUUH, (POPMUPOBAHUS KPUTEPUEB €€ OLEHUBAHUS M YMEHUS
peaaKkTUpOBAaTh.

e ydyeTa ONEPAlMOHAIBHOIO COCTaBa HAPYLIEHHBIX JEHCTBUM.
Ocobast poyib 3TOr0 MPUHIMIIA OTMEYAeTCs B pPaboOTe ¢ TEKCTOBBIM
MaTepuasIoM, Korja Heo0X0AUMO IPOAEMOHCTPUPOBATh 00YyJarOIeMycCs
CUCTEMY OIlepalui, IPOU3BEIs KOTOPbIE MOYKHO IOCTPOUTH CBOM TEKCT
WJIN IPOAHATIM3UPOBATSH (2 3aTEeMIIOHATH) uyk0il. Heo6xoanmo coctaBuTh
pa3BEpHYTbIE MOJEIM CO3/IaHUs TEKCTOB, 33JaTh IMOCIEAOBATEIbHOCTD,
peanu3anus KOTOPOM MNPHUBENET K HMCKOMOMY pe3ynbTary. B aTux
MOJENAX O0A3aTeNbHO JOJKHBI YYHUTHIBATHCS JIMHTBUCTUYECKUE U
(GyHKUIHOHATIBHBIE XapaKTEPUCTUKU TEKCTOB PA3IMUHBIX TUIIOBU KaHPOB,
a TaKXkKe MHJIUBHUAyalbHbIE OCOOEHHOCTH OOyuaromerocsi (HapylleHHbIE
3BEHbSl MEXAHU3MOB TOPOXKACHHMS W TOHUMaHUS TEeKCTa), T. €.
HEOOXOJMMO COOTHECTH MMEIOIIMECs TPYAHOCTH C TE€M TEKCTOBBIM
MaTepuajoM, KOTOPbI MpenbsBIsSeTcss OOydaloImMMCs Ha YpoKax.
[ToonepanoHHOE BBITIOJIHEHUE JACUCTBUN CIIOCOOCTBYET HapabOTKe
cnocoba neicTBUs, GOPMUPOBAHUIO JUHAMHYECKOTO CTEPEOTHIA, YTO
TaKXKe SIBJISETCS HEOOXOIUMBIM YCIOBHEM Pa3BUTHSI SI3bIKOBBIX YMEHMI
U HaBBIKOB JJII OOYYalOIIMXCS C TSOKEJIBIMH HapyIICHUSMU PEYH.
[TomMuMoO 3TOTO, pacuICHEHHOE BHITIOJIHEHUE JCHCTBUN TO3BOJISIET OoJiee
TOYHO BBISIBUTh HApYIIEHHOE 3BEHO B CEPUHU ONEPALMid, a TaKXKe TaeT



BO3MOXKHOCTh (DOPMHPOBATH OCO3HAHHBI CAMOKOHTPOJb. DTO SBIISECTCS
OCOOEHHO Ba)KHBIM, MTOCKOJIBKY B CBSI3M C HEBO3MO>KHOCTBIO OIHPATHCA
Ha YYBCTBO SI3bIKa B OOYYEHUU J€TEH C TSHKENIBIMU HAPYIICHUSIMU pPeud
JIOJI1 CO3HATEJIBHOCTU B IIPOLIECCE BOCHPUATHSL U IOPOKIACHUS TEKCTOB
PE3KO yBEIUYNBACTCS.



COAEPXKXAHUE OBYUEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Teprnonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalus, KaIbLUA U HX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmoanueckoit
CUCTEME U CTPOCHHUEM HX ATOMOB.

CrpoeHre BelleCcTBa: BHJBl XWMHYECKOW CBA3U. THIIBI KPUCTALTMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNH, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMAYeCKUX peaklyid Mo pa3auyHbIM MPU3HAKAM (IO YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[Tonsitue 0 ckopocTH XuMudeckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTue 0 xumnueckoMm pasHoBecun. DakTopel,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIHOU peaKunu. CocraBiienue YPaBHEHHUM

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HCHOJb30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, anHnoHbl. MexaHu3m auccOoLMalli BELIECTB C Pa3JIMYHBIMU BUIAMHU
XuMudeckoi cBsi3u. CteneHs aucconuanuu. CHIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakuun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peakIuii MIOHHOTO OOMEeHa,
IOJIHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U COJ€M B CBeTE TMPEACTaBICHUH 00 DJIEKTPOIUTHIECCKOM
nucconunanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEeaKlHH



OT BO3ACHCTBUS pa3iIMUHBIX (AKTOPOB, HCCIEAOBAHUE 3IIEKTPOIPOBOJHOCTU
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMM KHUCIOT, LIEIOYEeHd U CoJIed
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3oBanue ocajika, BbIJIEJICHUE Ta3a, oO0pa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33]1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTeHOB. XMMHYECKME CBOWCTBA Ha IpHUMeEpe  XJopa
(B3auMoOJIelicTBUE C MeETalJlaMH, HEMeTalylaMH, LiejioyaMu). XJIOPOBOJOPOI.
ConsHast KuCI0Ta, XUMUYECKHE CBOMCTBA, IOJyYECHHE, NMpUMEHEHHe. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHne XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHune u (u3NYEeCKue CBONCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NMPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3anueckue U XUMUYECKHE CBOHcTBa (oOmue Kak
OpeCTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklvu,
JeXalllie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOJMY4YEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. ConM CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLIMs Ha
cynb(dar-uon. HaxoxneHnue cepbl U €€ COCNMHEHMI B MpUpojie. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE O,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €T0 MPEI0TBPAILICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyecKkue 1 XMMHUYECKHUE CBOMCTBA, oyyeHue U npuMenenue. Conn aMMOHMS,
ux QU3NYECKUE U XMMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (PU3UYECKUE U XHUMHYECKUE
cBOicTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crhenuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
ynoopeHuii. XuMHU4ecKoe 3arpsi3HeHNE OKPYXKaloUleil cpeibl COeAMHEHUSMH a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHHWE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,



annotpornuelie Monupukammu ¢docdopa, GuzNUECKUe U XUMUYECKUE CBOMCTBA.
Oxcun hocdopa (V) u hochopras kucnora, GU3NIecKue U XUMHUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YIO0OPSHUIA.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHHS.  YIJIepoA,  aJUIOTPOIHBIC
MoAu(UKAIIMK, PACIPOCTPaHEHUE B TpHUpojae, (PHU3MYECKHEe U XHUMHYECCKUC
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (1V), rumoresa riao0albHOTO TMOTEIJICHUS KiIUMaTa, MapHUKOBBIM
ahdexT. YrompHas KACIOTa U €€ COMM, UX (PU3MIECKHUE U XMMHYECKUE CBOMCTBA,
noiydyeHue W TnpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[TepBoHa"abHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTHUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpaX, OeNKkax, yrieBojax — U X
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHUYECKHX U
HEOPTaHWYECKUX COCTMHCHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoenuHeHus KpemHHUss B mpupoje. OOmme mnpeacraBieHus o0
okcuzae kpemuaus (V) u kpemuueBoii kucnore. CHIMKATBI, X UCIOJIb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BaskHEWIINe CTPOUTENbHBIC MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIH30BAHUS
CTPOUTEIHHBIX MATEPUAIIOB B MIOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumMeHm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBEICHUE KAYECTBCHHBIX PEAKIIUN Ha XJIOPUJI-WOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalwIHue (QU3NYECKHE W XHMHYECKHE CBOMCTBA
TaJIOTEHOB M WX COCIWHEHUW (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl ©U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BHUJICOMATEpUAIIOB), HAOJIIOCHUE Tpollecca OOyIJIMBaHUS caxapa IoJ JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIeHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cyabdar-
WOH W HAOJIOJeHHWEe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3otra, (Gochopa M HX COEAMHEHHH (BO3MOXKHO HCIOIb30BaHUE



BUJICOMATEPHAIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX yIAOOpEHUH, MoydeHue,
coOupaHue, pacno3HaBaHWE M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-moH u m3ydeHne NMpu3HAKOB
UX IPOTEKaHUsI, B3AMMOICICTBUE KOHIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHHE Mozenein
KPUCTAJUIMUECKNX PEmETOK anmasa, Tpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclo3HaBaHUE U U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHene HeMETAIUTbI U UX COCTUHEHUS.

MeTtajuibl 4 MX COCAMHEHUS

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daeMmeHTtoB JI. N.
MenaeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeETALIOB. MeTaiyeckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HaMpsHKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3alMThl UX OT Koppo3ud. CruiaBel (CTajlb, YYTYH, AIOPATIOMUHUMU,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . . MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duznyueckre ¥ XUMMHUUECKUE CBOMCTBA (HA mpuMepe HaTpus u Kamus). OKCuabl u
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIEeNOYHBIX METaIOB W HX
COECIVMHEHNH.

[Ilenoyno3eMenpHblE META/UIBI MAarHUM W KaJbLUHW: TIOJOXKEHUE B
Ilepunonnueckoin cucreMe xumudeckux snemeHToB [[. Y. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XAEHUE B Ipupoae. PU3nyecKkne 1 XMuMHUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelmme coequHeHHs KalblUs (OKCHUI, THAPOKCHUI, COJIN).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMUHUINA: TIoJI0keHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
. U. MenneneeBa, CTpOEHHE aTOMa, HAaXOXICHUE B mnpupojge. Ouszndeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
ATFOMHUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpOCHHE aTOMa, HAaXOXJIEHUE B mpupoae. Pusnmyeckue Hu
XHMHUYECKHE CBOMCTBa Xene3a. OKCubl, THAPOKCUIbI U coiu kene3a (1) u xenesza
(111, ux cocraB, CBOWCTBA H MOJyUYCHHE.



Xumuueckuii IKCnepumMeHm:

O3HAaKOMJIEHHE C o00pa3llaMu METa/UIOB M CIJIaBOB, WX (UINYECKUMHU
CBOMCTBaMH, M3yYEHHE PpE3YJbTaTOB KOPPO3UUM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJICUCTBUS OKCHIA
KaJbIUg W HaTpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
VCCJIEIOBAHUE CBOMCTB XKECTKOM BOJBI, MPOLECCA TOPEHUS JKEIe3a B KUCIOPOJIE
(BO3BMOKHO  KCHOJIb30BAHME  BHJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEAKIM Ha MOHBI: MarHus, KaJbLIMs, aJlOMUHUS, [IMHKA, *Keye3a
(I u xenesza (1), meau (1), HaOmIOACHKE U ONMKCAHUE MPOILIECCOB OKPAIIMBAHHS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kalblusg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxueiue
METAJUJIbl K X COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW JXU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuid B ObITy. [lepBas momotb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpYyKarolleh cpenbl (MpejesbHas J0omycThUMas
KOoHIIeHTparus BemecTs, aanee — [1JIK). Poias xumun B perieHnn 3KoJI0ruuecKux
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJO, CIUIaBbl METAJUIOB, MOJIMMEpPHbBIE
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIMXCSI CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHUs, aHaliu3, CHUHTE3, KJaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHUE, MOJIeb, SBJICHUE, MMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTCPHAIIHI.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, DSJICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTO’JIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBa, I'a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: dortocunTes, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOJIBI,
TI0JIC3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE TMpaBUJIaMU U HOPMaMM TIOBEJIEHUS M CIOCOOCTBYIOT Ipolleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OMbITA IEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHA OOy4YeHUs B
JIaTbHEHIIIEM;

4) popMHuPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypEHHUS ),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYIJOBOU NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeIHOW po(eCcCUOHATIBHON I€ATEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrHYeCKOr0 BOCIIUTAHUS:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAKOLIUX 30POBBIO U )KU3HHU JIHOJEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  9KOJIOTMUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
HKOJIOTUYECKUX MpOoOJeM M MyTell UX pelIeHUsi MOCPEACTBOM METOJ0B XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHA MHPOBO33PEHHUs OOIEHAYyYHble TOHATUA (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAay4YHOUW KapTUHE MUpPA, U YHUBEpCAJIbHbIE yueOHbIC AEHCTBUS (MO3HABATENIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeiicTBUsA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSCHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIeMEHTa), XUMH4YecKas ¢GopMysia M ypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBJIATH,  OOIIME  3aKOHOMEPHOCTH, TIPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe IeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHYECKOIO COJIEPKAHUS, CIPABOYHbIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMpAaTh ONTUMANBHYIO (DOpPMY MpEACTaBICHUS HHPOPMAIUH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHUS MPEJIOKEHHOHN 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHuss, 0OMEH MHEHMSIMH, «MO3TOBbIE IITYpPMbD», KOOPAMHALIUSA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUSI HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pPE3yJabTAaTOB IO OCBOCHHIO 005S3aTEIbHOrO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIBHOCTH MO  TMOJYyYEHUI0O HOBOIO 3HAaHWS, €ro HHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOydenus B 9 kiacce npeMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XHUMHYECKHX TMOHATHN: XUMUYECKUI
AIIEMEHT, aTOM, MOJEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakiuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTUYECKAS] TUCCOLUALNS, PEAKIUA HOHHOTO
oOMEHa, Karaau3aTop, XHWMHUYECKOE paBHOBecHEe, OOpaTUMble U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBAJCHTHAs, MOHHAs,
METajuInYecKasi), KpHUCTAJUIMYECKass pemETKa, KOppo3us METALJIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOM peakiuu, MpeAeabHO IO0MyCcTUMas
konueHTpanus [1/IK Bemectna;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATUUA U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIpPEIENATh BAJEHTHOCTD U CTENEHb OKUCICHUSI XUMUUYECKUX IJIIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIACCYy COEOUWHEHUU Mo ¢opmyrnam, BHJI XUMHYECKOU
CBsI3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep cpeibl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCIMHEHUM, TUN KPUCTAIIMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenngeneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKMChIBaTh W XapaKTepu3oBaTh
Tabnmuunyio (opmy [lepruoamueckoil cUCTEMbl XUMHUYECKHX DJIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHas noarpynma (A-Tpynma)y U «mobodHas
noarpynna (b-rpynma)», manesie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHHSI  aTOMOB  XUMHUYECKHUX
JMIEMEHTOB (COCTaB W 3apsia  sjapa, oOImee 4YUCIO DJICKTPOHOB M
pacnpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBONCTB JJIEMEHTOB M MX COCIUHECHHUU B



mpeenax MaJlbIX MEePUOIOB U TJIABHBIX MOJATPYII C YIYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIUH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME WU CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa MPOCTHIX U CJOXKHBIX BEIIECTB, MOATBEPXKIasi OIMCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIii;

COCTABJISITH YPaBHEHUS JJEKTPOJUTUYECKON JHUCCOLUMALUU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS peaKluid, MOATBEP>KIAIOIIMX CYIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pPacKpbIBaTh CYITHOCTb OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX — PEAKITHIA
MOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUA,
BO3MOKHOCTH TMPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNA B Pa3TUYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO W MOJIIPHYIO MAacChl
BEILECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO »3JIeMEHTa 1o ¢opmyie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PaCUEThHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIINH;

cCOONIOJaTh  MpaBUja  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXke TNpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMH TI0 BBIMIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U yTICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IYTEM XJIOPHUA-, OpOMU/I-,
uonua-, kapbonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHU]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OIEpAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
W CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3AIlMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAYYHBIC METOJbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEalbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne /i P Konrtpoabnbie | Ilpakruueckue (udpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIuu
[ToBTOpenue u yriuyonenue 3HaHUN Bu6moteka [IOK
11 5 1
OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLIUAITHS. 3 1 1 bubnnorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmmnoreka [HOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmsl. Cepa u eé 6 brbmmorexa LTOK
' PYHIRL. 2-€p https://m.edsoo.ru/7f41a636
COEZIMHEHUs
OO0mas XxapakTepucTUKa XUMHUUECKIX
2.3 aneMeHTOB V A-rpymibl. A3ot, pochop u ux 7 1 bubmorexa HOK
' PYEHL. ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHYECKIX
24 anemeHToB |V A-rpynmsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHIEL post https://m.edsoo.ru/7f41a636
KPEMHUH B UX COCAMHCHHUS
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Hroro mo pazneny 25
Pa3gen 3. MeTa/iIbI M BX COeTUHEHU S
. bub6nmoreka [IOK
3.1 OO01e CBOMCTBA METAJLIOB 4 httos://m.edsoo.ru/ 7418636
. bubnmoreka [IOK
3.2 Baxkueiimre Metasuibl 1 UX COSIUHEHUS 16 httos://m.edsoo.ru/ 7418636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemecTBa 1 MaTepuaisl B )KU3HU Y4EJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 Bubmiorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie | IlpakTuuyeckue
n/n Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Iepnonnueckuint 3akoH. Ilepuonnueckas
1 cucTeMa XUMMUYECKuX ieMeHToB /. U 1 bubmmorexa [JOK
T https://m.edsoo.ru/00adb59
MenaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 bubmorexa HOK
P P https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubnunoreka LIOK
HEOPraHWYEeCKUX BEIEeCTB https://m.edsoo.ru/00adb7e2
4 Bupl XUMUYECKOI CBSI3U U TUIIBI 1 bubnuoreka [IOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel mo teme
5 «IToBTOpeHnue u yriay0neHue 3HaHu 1 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca
6 Krnaccudukanus XuMHUECKUX peakIuii Mo 1 bu6nmorexa LIOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUUYECKOUN peaKIIvu.
7 [TonsiTue o FOMI())FCHHBIX U TeTe OI‘SHHLIX 1 bubmorexa LOK
p https://m.edsoo.ru/00adbe9a
peaKnusax
[TonsTHE 0 XUMHYECKOM PAaBHOBECHH.
8 ®akTOopHI, BIUSIONIAE HA CKOPOCTh 1 bubmorexa I[JOK
Pl . P https://m.edsoo.ru/00adc28c
XUMHYECKOHN peakluy U TOJI0KEHUE



https://m.edsoo.ru/00adb59e
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XUMHYCCKOI'O paBHOBECHUA

9 OKHUCIUTETbHO-BOCCTAHOBUTEILHBIC bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 371€KTPOIUTUYECKON JUCCOLMALINH. bubmmoreka [JOK
CuIibHBIE U CJTa0BIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 Honnsie ypaBHEHHS pPeaKIIAi bubmorexa [IOK

yp peartt https.//m.edsoo.ru/00add448
XUMHYeCKHEe CBOMCTBA KHUCIOT U OCHOBaHHI
12 B CBETE MPEICTABICHUNA 00 bubmorexa [IOK
pea N https.//m.edsoo.ru/00add5d8
AJICKTPOJUTUYECKON JUCCOIHAITIT
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHUI 00 DIIEKTPOIUTHUECKON bubmorexa [IOK
ez P https://m.edso0.ru/00add8b2
IUCCOLIAAIIAN
14 ITousiTre o TUAPOIIN3E COJIEH bubmorexa [IOK
AP https.//m.edsoo.ru/00add9d4
bubmmoteka IIOK

15 I
O00011IeHIE U CUCTEMATH3aIUS 3HAHUI httos://m.edsoo.ru/00addd12

16 ITpakTuyeckas padora Ne 1. «Pemenune bubmmnoreka HOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 no teme

17 «DNEKTPOJIUTUUECKAS JUCCOIIHAIINS bubnmorexa OK

p a HHATHL. https://m.edsoo.ru/00addecO
XUMUYECKUE PEeaKlui B PACTBOPAX)»

18 OO6mrast XxapakTepuCTHUKA rajJOTeHOB. bubnnorexa [JOK
XHMMHUYECKHE CBOMCTBA HA MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojssHas KHCIIOTAa,

19 XI/IMII/DIquIiIH: CiOﬁCTBa MHOJIYUEHHUE bubmorexa LIOK

’ i ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 [IpakTuyeckas padora Ne 2 o Teme bubmuoteka [IOK
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«Ilonmy4deHue CONsTHOM KUCIIOTHI, U3y4YECHHE €€

https://m.edsoo.ru/00ade348

CBOMCTB»
Brruncnenus mo ypaBHEHUSIM XHMHUYECKUX
21 €aKIUi, €CITU OJIUH U3 PEarcHTOB JIaH B bubmmorexa [IOK
P ’ P https://m. edso0.ru/00ade488
n30bITKE
2 OO6mras xapakTeprucTuka 3J1eMeHTOB VIA- bubnmnoreka HOK
IpyIIIbI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUN CEPHI.
23 Haxo;xr;eHHe cephl I/I(beé coez[HHeI})mﬁ B buGnuorexa [IOK
p . https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
o CepoBonopoi, cTpocHHE, (U3HUECKUC U bubmmoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
o5 Oxcunel cepbl. CepHas KHCIIOTa, (PU3HYECKUC bubnnorexa [JOK
1 XMMUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKkllny, JIeXKallue B OCHOBE
%6 MIPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS bubmuoteka [IOK
CEPHOU KUCJIOThI. XMMUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COEUHEHUSIMU CEPbI
o7 Brruncnenne MaccoBoi 1071 BbIXO/a bubmuoreka [{OK
MIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
OO6mas xapakTepucTuka 31eMeHToB V A-
28 TPYIIIIbI zAiOT pacr[ OCTpaHEHHE B PUPOJIE brbmmorexa LTOK
PYHTIBL » pactipoctp . PHpOE, https://m.edsoo.ru/00adeeab
¢bu3nuecKkrue U XuMHUYeCKHe CBOMCTBA
AMMUak, ero Gpu3nYecKue 1 XuMHU4YECKHe bu6muoreka [JOK
29 .
CBOICTBA, MOJIyYECHHE U TPUMEHEHUE https://m.edsoo.ru/00adf 004
[IpakTuueckas pabora Ne 3 o Teme
bu6nunorexa LIOK
30 «[TomyueHne amMmmuaka, U3ydeHHe ero

CBOWCTB»

https://m.edsoo.ru/00adf 180
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A3oTHas KUCOTa, e€ pusnueckue u

bubnunorexa LIOK

31
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf 306
Hcnonbs3oBanre HUTPATOB U COJICH aMMOHUS
39 B KaUECTBE MUHEPATBHBIX YIOOPEHUH. bubmmoreka [JOK
XHUMHYECKOE 3arpsA3HEHNE OKPYKaAIOIIEeH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUSIMU a30Ta
dochop. Oxcun dpocdopa (V) u pochopuas
33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubamorexa LIOK
L https:.//m.edsoo.ru/00adf 68a
CBOMCTBA, OJIYYCHHE
Hcnonb3oBanue pocdaToB B KauecTBe
34 MUHEpaJIbHBIX yI0OpEeHU. 3arpsi3HeHne bubmmorexa [JOK
P . yA00P - 2arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
35 Yrnepon, pacnpocTpaHeHue B IpUpo/Ie, bubmmoreka [JOK
(hU3UYECKre U XMMUYECKHUE CBOMCTBA https:.//m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gu3nveckue u
XMMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubnnorexa [IOK
36
po0JIeMBbl, CBA3aHHBIE C OKCUIOM YIJepoia https://m.edsoo.ru/00adfebe
(V)
bubmmoteka IIOK
37 &
YTOTMEHA KHCIIOTA H € COMH https:.//m.edsoo.ru/00ae006c
[IpakTuueckas pabora Ne 4 mo Teme
38 "l'lljon €Hue IJ)IeKI/Icnoro rasa brbmmorexa LIOK
yi yr ) | https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakuus Ha KapOOHAT-UOH
29 [TepBoHavabHBIC TOHATHSA 00 OPTAHUYECKUX bubnuotexa [JOK
BEIIECTBAX KaK O COEAUHEHUSX YIiIepoia https://m.edsoo.ru/00ae054e
but6mmoreka [IOK
40 K i
PEMIHH H 10 COSAIHEHIA https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padora Ne 5. Pemenue bu6muoreka [JOK
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OKCIICPUMCHTAJIbHBIX 3aJla4y 110 TCME
«BakHene HeMeTauIbl 1 uX COCAUHCHUA»

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

42 KonTtponsHas padora Ne3 mo reme bubnuoreka [JOK
«Baxuelinine HeMeTaJUIbI U UX COCIUHEHUS) https://m.edso0.ru/00ae0el18
OO6m1ast xapakTepruCcTHKa XUMHYECKHIX

43 3JIEMEHTOB — MeETaJlJIOB. MeTaimyeckas bubnuorexa [IOK
CBA3b U METAJUINYECKAs] KPUCTAILINYECKAS https://m.edsoo.ru/00ae103e
pemiéTka. PU3HUECKUE CBOMCTBA METAIIOB
XUMUUECKHE CBOMCTBA METAILIOB.

44 OJIEKTPOXUMHUUECKUIN P HAIPSOKEHUH bubnnorexa [IOK

p P p https://m.edsoo.ru/00ae1156
METAJIJIOB
O61ue cnocoObl MOTy4YeHHUS] METAJLIOB.

45 CrnnaBel. Berunciaenus o ypaBHEHUAM Bbu6mmoteka [JOK
XUMHYECKUX PEaKIUi, €U OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJEPIKHUT MPUMECH

46 IToHsATHE O KOPPO3UHU METAIIIIOB bubnuorexa [IOK

PP https://m.edsoo.ru/00ae1278
bubnmorexa LIOK

47 €JIOUHbBIE METaJUIbI
m https://m.edsoo.ru/00ae14b2

48 OKcHuabl ¥ THAPOKCUIBI HATPUS U KA bubnuorexa [IOK

a AP g p https://m.edsoo.ru/00ae14b2

49 [llenouHoO3eMeTbHBIC METAIUTBI — KAJTBITHUI 1 bubmuoreka [IOK
Maruum https://m.edsoo.ru/00ae15e8

50 Baxueitnue coeqUHEHNU KaJbIIAA buGnnorexa [IOK

a B https://m.edso0.ru/00ae15e8

51 O000111eHIE U CUCTEMATH3AIU 3HAHUI

.. .. Bubnuoreka IIOK
52 XKe€ctkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHuUs 4

https://m.edsoo.ru/00ae1886
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[Ipaktuyeckas pabora Ne 6 o Teme Bbu6muoteka [JOK
53 - " "
JKEcTkoCTh BO/IBI U METOJIBI €€ YCTPaHEHUSI https.//m.edsoo.ru/00aelae8
bubnunoreka LIOK
54 Ao i
MHHIH https://m.eds00.r/00ael c64
55 AMpoTepHbIE CBOIICTBAa OKCHJIA U Bu6muoteka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnunorexa LIOK
56 XKenezo
. https://m.eds00.ru/00ae1d86
57 Oxcupl, TUIPOKCUIBI U conn kene3a (1) u bubnnorexa [JOK
xenesa (111) https://m.edso0.ru/00ae35e6
58 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI
[IpakTuueckas pabora Ne 7. Pemenue
59 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubmmorexa [IOK
P . A https://m.edsoo.ru/00ae3de8
«BaxHennme MeTaIbl ¥ X COSIMHEHUS
Brrurcnenus mo ypaBHEHUSIM XHMHYECKUAX
€aKINi, eCJIM OJIMH M3 pearcHTOB JIaH B
60 i36HTKe WJIU Ccofie )I(I/ITI;I nMecH brbmmorexa LTOK
Aep . p ' https://m.edso0.ru/00ae1750
Brruncnenus MaccoBoii 1011 BEIXOa
MIPOJYKTa PeaKiuu
61 O0o01IeHre U CHCTeMAaTH3aNNs 3HAHUN
62 KontponsHast pabota Ne4 o reme
«Basxkaenmme MeTaiIbl 1 UX COSTMHEHMSI
63 BemecTsa 1 maTepuasisl B TOBCETHEBHOM bubmmoteka IIOK
JKU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH bubnuotexa [JOK
cpeasl https.//m.edsoo.ru/00ae4270
65 Ponb xumum B perieHnn SKOJIOrHYECKUX bubmuoteka [IOK
npobem https:.//m.edsoo.ru/00ae4270
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66 PezepHblit ypok. O6o01eHue 1 1 Bbu6muoteka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a

67 PezepBHblit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cUucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00adb33c

68 PesepBHbIil ypok. O6001IcHIE 1 1 bubnmnoreka HOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'adbpuensn O.C., OctpoymoB WN.I'., Cnagkor C.A.,
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