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HOACHUTEJBHASA 3AIINCKA

ApnantupoBaHHas paboyasi mporpamma Mo y4eOHOMY MpeaMeTy «XUuMUsD)
(6a30BbIl ypoBEHDb) pa3padoTana B cooTBeTcTBUM ¢ TpeboBanussmu ®I'OC 00O,
aJanTHPOBAHHON OCHOBHOW 00pa3oBaTEIbHOM MPOTPAMMON OCHOBHOTO OOIIETO
o0Opa3oBaHus JJisI OOYyYalOLIUXCSl C 3aJE€pP)KKOM Mcuxudeckoro passutus MAQOY
«Cpennsisi obmieoOpazoBatenbHas mkoma Ne 11» (mamee — AOOIT OOO 3I1P),
(enepajibHON aJANTHPOBAHHOI OCHOBHOI 00pa30BaTe/IbHOM NMPOrpaMMoOM AJist
oo0yuaromuxcs ¢ OB3 ( 1 oOygaronuxcs ¢ 3a7€p>KKON ICUXUYECKOTO PA3BUTHS), C
y4eTOM 0COOBIX 00pa3oBaTelbHBIX MOTpeOHOCTEH oOyuaromuxcs ¢ 3I1P Ha ypoBHe
OCHOBHOTO 0011IeT0 00pa30BaHUSI.

Hensimu peanu3auMu aJanTHPOBAHHON palodeili mnporpamMmsl I
odOyuarwmuxca ¢ 3I1P ssasiiores:

- JIOCTHUKEHHE BBIITYCKHUKAMU TUIAHUPYEMbBIX PE3yJIbTaTOB: 3HAHWM, YMEHHUH,
HABBIKOB, KOMIIETEHITUN ¥ KOMIIETEHTHOCTEH, KaK aKaJleMUYECKUX, TaK U COIIMATIbHBIX
(CKU3HEHHBIX), OMNpPEACNAEMbIX JIMYHOCTHBIMU, CEMEHHBIMH, OOIIECTBEHHBIMH,
rOCyJapCTBEHHBIMH TOTPEOHOCTSIMH M BO3MOXHOCTSIMHU oOyuatomerocs ¢ 3IIP,
WHJMBUAYaJbHBIMA OCOOEHHOCTSMHU €TI0 Pa3BUTHS U COCTOSIHUS 3/I0POBBS;

- CTaHOBJICHME W pa3BUTHE JUYHOCTH oOy4atomerocss ¢ 3I[IP B ee
CaMOOBITHOCTH, YHUKAJIbHOCTH, HETIOBTOPUMOCTH.

O0muvu g Beex oOyvaromuxca ¢ 3IIP  aBaAWTCA TPYIAHOCTH
IPOU3BOJIBHOM CAMOPErYJISLUU, 3aMEJICHHBIA TEMII U HEPaBHOMEPHOE KadyeCTBO
CTAQHOBJICHHS BBICIIMX IICUXWYECKUX (DYHKIMH, MOTHBAITMOHHBIX W KOTHUTHUBHBIX
COCTABJISIIOLIMX  [MO3HABATENbHOW  JeATENbHOCTH. sl 3HAUYMTENIbHOM 4YacTH
oOyuvaroruxcst ¢ 3[IP Tunmuen nepumUT HE TOJBKO TO3HABATENBHBIX, HO W
COIMAIbHO-TIEPIIENTUBHBIX UM KOMMYHUKAaTUBHBIX  CIOCOOHOCTEW,  HEPEIKO
CONPSKEHHBIM C mpoOjeMaMHu MOBEACHUS W AMOIMOHAJIBLHON PETyJslUM, YTO B
COBOKYMHOCTH 3aTPYAHSIET UX MPOAYKTUBHOE B3aUMOJACHCTBUE C OKPYKAIOLIUMHU.

VY noxpoctkoB ¢ 3I1P He chopmupoBaHbl BHYyTPEHHUE KPUTEPUU CAMOOIICHKH,
YTO CHUKAET WX YCTOMYMBOCTh K BHEUTHUM HETATUBHBIM BO3JICHCTBUSM CO CTOPOHBI
OKPYXKAIOIIUX, MPOSBISETCS B HECAMOCTOSITEIbHOCTH M IMAOJIOHHOCTH CYXKICHHI.
Oo6yuatromuecs ¢ 3[1P HepenKo 1eMOHCTPUPYIOT HEKPUTUYHO 3aBBILIEHHBIN YPOBEHb
OPUTSI3aHUNA, TPOSIBICHMS S3roleHTpusMa. Hepoctatku camoperysisiiuyd CHUXKAKOT
CIIOCOOHOCTh K IUIAHUPOBAHUIO, TMPHUBOAIT K HEOMPEIEIEHHOCTH HHTEPECOB U
KU3HEHHBIX NEPCIEKTUB.

[Ipu opranuzanuu 0oOy4Ye€HHs] Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
Ba)KHO YYUTHIBATh OCOOCHHOCTH IMO3HABATEIBHOTO PA3BUTHS, SMOLIMOHAIBHO-BOJIEBOM
U JUYHOCTHOU cepbl oOyuaromuxcsa ¢ 3IIP, cnenuduky ycBoeHus umMu ydeOHOTO
MaTepuana.
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Oco0eHHOCTH NO3HABATEILHOM C(hepbl

CBoeoOpas3ue TO3HABATEILHON JEATEIBLHOCTH TPU 3aJCPKKE TCUXHYECKOTO
pPa3BUTHUSA SIBISETCA OJHOW M3 OCHOBHBIX XAPAKTEPHUCTHUK B CTPYKTYpE HApyUICHHS,
MMOCKOJIBKY CBS3aHO C TICPBUYHBIM COCTOSIHUEM  (DYHKIMOHAIBHON  W/WIH
opranunyeckoir HemgoctarouHoctu IIHC. Y mogpoctkoB ¢ 3IIP coxpassitoTcs
HEJIOCTATOYHBI ypOBEHb C(OPMUPOBAHHOCTH I[MO3HABATENIbHBIX IMPOLIECCOB U
MMOHM>KEHHAS! TPOAYKTUBHOCTh UHTEIUIEKTYAIIbHO-MHECTUUECKOU JIESITEIbHOCTH.

CoxpaHst0TCsl HEYCTOMYMBOCTh BHUMAaHUS, TPYAHOCTH MEPEKIIOYEHUS C OJTHOTO
BHJIa JICSTEIBHOCTH HA JPYrOMW, IMOBBIIMICHHBIE HCTOIIAEMOCTh U MPECHIIIAEMOCTbD,
OTBJIEKAEMOCTh Ha TTOCTOPOHHHUE Pa3APAKUTENN, YTO 3aTPYAHSET MOCIEI0BATEIBHOE
Y KOHTPOJIMPYEMOE BBITIOJHEHUE JJIMHHOTO PsiJia ONEpPAIUH.

CMBICTIOBBIC TIPUEMBI 3aMIOMUHAHUS JOJITO HE (POPMHUPYIOTCS, TMPEBATHPYET
MEXaHUYECKOE 3ayYrBAHUE, YTO B COUYECTAHUU C UHBIMU HEIOCTATKAMUA MHECTHYECKOU
NEeATEeIbHOCTH HE MOKET 00eCIeUnTh MPOYHOTO 3alIOMUHAHUS MaTepuaa.

B 3HaunTenpHO# cTeneHn coxpaHseTcs Hec(hOPMUPOBAHHOCTh MBICIUTEILHON
JNEATEIbHOCTH KaK Ha MOTHMBALMOHHOM, TaK U HA OIEPAMOHAIIBHOM YpPOBHAX. B
gacTHocTH, oOyuatomuecss ¢ 3IIP nmemoHCTpupyroT cnalyro MO3HABATEIBHYIO H
MOUCKOBYIO AKTUBHOCTHh B PEIICHUU MBICIUTEIBHBIX 3a7a4, TOBEPXHOCTHOCTh IPH
BBIOOpE crocoba ACHCTBHS, OTCYTCTBHE CTPEMJICHHS K IOMCKY PallMOHAIBHOTO
peuieHus. B onepanMOHAIBHBIX  XapAKTEPUCTHUKAX  MBIIUICHUS OTMEYaroTCs
TPYAHOCTA TIIPU BBINOJIHEHUM JIOTUYECKUX JCWCTBUM aHaiuM3a MW CHHTE3Q,
KJIacCU(UKAIUK, CpaBHEHHUS © OOOOIINCHWSA, OCHOBAHHBIX HA aKTyaJIu3aIuu
CYIIIECTBEHHBIX MTPU3HAKOB OOHEKTOB.

TpyAHOCTH BBI3BIBAET MOCTPOCHUE JIOTUYECKUX PACCYKICHUN, OMUPAIOIINXCS
HA  YCTAaHOBJICHME TMPUYMHHO-CICJIICTBEHHBIX CBA3€H, HAa  HEOOXOAMMOCTH
JI0Ka3aTeJIbHOTO 00OCHOBAHMSI OTBETA, CIOCOOHOCTH JIeNIaTh BBIBOJI HA OCHOBE aHAIIN3a
nonyueHHor wuHpopmaruu. [logpoctok ¢ 3IIP 3aTpynHsieTcs B OCYIIECTBICHUH
JIOTUYECKOM OMepanuy Mepexo/ia OT BUJIOBBIX MPU3HAKOB K POJOBOMY IMOHSTHIO, B
00001IeHN, WHTETPUPOBAHUM HHPOPMAIMK U3 PA3JUYHBIX HCTOYHUKOB, B
MOCTPOCHUM IMPOCTEHIIUX MPOrHo30B. CieayeT OTMETUTh, YTO YacTO BO3HUKAIOT
TPYJHOCTH HCIIOJIb30BAHUS MBICIUTEIBLHON omnepanuu, chOpMUPOBAHHON HA OJTHOM
y4eOHOM MaTepuaie, B padoTe ¢ APYruM MaTEpUaIoM UM B U3MEHUBIIUXCS YCIOBUSIX
CXOJHBIX 3a]1a4.

[Ipu BbIMONMHEHUU KiaccUUKAIMU, OOBbEAMHEHUU TMPEAMETOB U SIBIICHUI B
TPYIIIBI 10 ONPEAECIIEHHBIM ITPU3HAKAM CI0KHOCTH BO3HUKAIOT IPU CAMOCTOSITEIIbBHOM
oTmpe/eIeHUN OCHOBaHUSI JIJIsl KJIacCU(UKAITUU U eT0 BepOaibHOM 0003HAYEHUHU.

[TonsiTuiinbie  (OPMBI MBINIICHUS JOJITOE BpPEeMsl HE JIOCTUTAIOT YPOBHS
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HOPMAJILHOTO PA3BUTHUS, 3aTPYAHSIETCS Mpolecc abCTparupoBaHMs, ONEPUPOBAHUS
MNOHATUSIMM, BKIJIIOUEHUS TIOHATUH B pa3Hble cUCTeMbl 0000meHus. Bce »3to
OCIIOKHSIETCSL  HEJOCTATOYHOM  CIIOCOOHOCTbIO K  HCIIOJIb30BAHUIO  3HAKOBO-
cuMBonueckux cpenctB. IlkompHuku ¢ 3IIP HyxJIamTCs B CONPOBOXKICHHUU
M3y4CHHS  NPOrPpaMMHOIO  Marepuajia  JONOJHUTEIBHOW  BH3yalW3alUeH,
KOHKpETHU3aleN, TPUMEPAMH, CBA3bIO C MPAKTUYECKUM OIIBITOM.

Jna obyuaromuxcsi ¢ 3[IP moapocTkoBoro Bo3pacTa xapakTepHa CiaboCTb
peyYeBOr peryJsiuy JIEUCTBUM, OHHU MCHBITBIBAIOT 3aTPyAHEHUS B PEUYEBOM
o(OopMJIEHUH, HE MOTYT CIJITAHUPOBATh CBOM JEUCTBHUS M JaThb O HUX BepOabHBIM
OTYET.

Oco0eHHOCTH pe4eBoro pa3BuTHUs

VY oOyuarommxcs ¢ 3[IP moapocTKoBOro Bo3pacta COXPaHSIOTCS HEIOCTaTKU
(dboHEeMAaTUYECKON CTOPOHBI PEYM, OHHM TMPOJOJIKAIOT CMEIIMBATH ONMO3UIIMOHHBIE
3BYKH, 3aTPYIHSIOTCS BBINOJIHATH (POHEMATHUECKUH pa3dop cioBa. Y HUX OCTAIOTCS
3aMeHbl U CMEIIeHHUs] OYKB Ha MHUCbME, HEYETKasl IUKIUS U OTACNIbHbIE HApYIICHUS
3BYKO-CJIOTOBOM CTPYKTYpPBI B MaJIO3HAKOMBIX CJIOKHBIX CIIOBAaX.

HaBbiku crmoBooOpa3zoBanust (POPMUPYIOTCS CHEMUDUUHO M C 3am037aHUEM;
oOyyaromumcsi  CJIOKHO  OOpa3oBbIBAaTb HOBBIE CJIOBAa  MPHUCTABOYHBIM U
cypdukcaibHbIM crnoco0aMyd B Pa3IUYHBIX YACTIX pPEYd, OHHU JIOIMYCKAIOT
arpaMMaTHh3Mbl KaK B YCTHOM, TaK U B TUCbMEHHOMN pEUHu.

[Togpoctku ¢ 3IIP HUCOBITHIBAIOT CEMAHTUYECKUE TPYAHOCTH, OHU HE MOTYT
ONMUpaAThCS HAa KOHTEKCT MJsi MOHMMAHUS 3HA4Y€HUs HOBOro ciioBa. OOeIHEHHBIN
CJIOBApPHBIN 3amac 3aTpyaHseT peueBoe 0(pOpMIIEHUE BHICKA3bIBAHUS, OTPAKAIOIIECECS
Ha KaueCTBE KOMMYHHKAIUU.

B peun oOyuarommxcs ¢ 3[IP mpeBamupyloT CymeCTBUTENIbHBIE U TJIaroJbl.
KpaiiHe penko AeTH HMCHOJB3YIOT OLEHOYHBIE INPUIAraTeiabHbIE, YAaCTO 3aMEHSIOT
CJIOBA «IITaMIIaMW», HE BCET1a MOAXOASIIMMHU 110 CMBICTY. Pasinuenue npu4acTuii u
JeeNPUYacTU 3aTPYAHEHO.

B camoctositensHol peun oOywarommmcst ¢ 3IIP crnoxkHo mnoadupars u
UCIOJb30BaTh CMHOHMMBI M AHTOHMMBI, OHM HE MOHHMMAaOT (Ppazeosoru3mMoB, He
UCIIOJIb3YIOT B CAMOCTOSITENIbHOM peun 00pa3Hble CpaBHEHUSI.

Y  oOywaromuxcs ¢ 3[IP  mogpocTkoBoro  Bo3pacta  COXpaHSAIOTCS
cnequpUUecKre HapylIeHHs] NUChMa, OOYCIIOBIMBAIOMIME OONBIIOE KOJIUYECTBO
opdorpadudeckux u MyHKTyallMOHHBIX OTMOOK. OMIMOKY Ha TpaBUjia IPABOMUCAHUS
Yalle BCETO SBIISIOTCS CIIEICTBUEM HEIOPA3BUTHSA YCTHOW pedH, HEIOCTATOUYHOCTH
METAasI3bIKOBON JESTEIbHOCTH, HEC(OPMUPOBAHHOCTH PETYJIATOPHBIX MEXaHU3MOB.
KonuuectBo aucrpaduueckux omMOOK K 5 KJaccy COKpallaeTrcsi, a KOJWYECTBO
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nu3zopdorpadUuyecKkux HapacTaeT B CBS3U C YCIOXHEHUEM M YBEIMYEHHEM 0O0bema
IIPOrpaMMHOr0 MaTepHalia o PyCCKOMY SI3bIKY.

Hapymenne B yCBOGHMHM W  HCIOJIB30BAHUU  MOP(OJOTHYECKOrO U
TPAJAWIIMOHHOTO TPUHIUIOB opdorpadun NPOSBIIETCS B Pa3HOOOpPa3HBIX U
MHOTOYMCIICHHBIX opdorpaduueckux ommuoOkax. [Ipu mocTpoeHuu nNpeasioxKeHun
IIKOJIbHUKM JONYCKAlOT CUHTAKCUYECKUE, TPAMMATUYECKHUE U CTUIIMCTUYECKHUE
omuOku. [Ipu TOBBIIEHUU CTEMEHU CaMOCTOSITEIPHOCTH MHCHMEHHBIX padoT
KOJIMYECTBO OMIMOOK YBETUINBACTCS.

Oc00eHHOCTH IMOLMOHAIBHO-JIMYHOCTHOI U PeryJasirTopHoi cdepbl

[{eHTpanbHBIM MPU3HAKOM 3aJIEPKKU MICUXUYECKOTO Pa3BUTHUS JI000M cTeneHn
BBIPAKEHHOCTHU SIBJISIETCS. HEJAOCTATOYHAss C(HOPMUPOBAHHOCTH caMoperyisinuu. B
IIOJPOCTKOBOM BO3pacTe MPOU3BOJIBHAA PETYIALHMS BCE €LIEe OCTACTCS HE3PENION.
[ToapocTku ¢ 3I1P snerko oTBieKatoTCsA B NPOLECCE BHINOIHEHUS 3aaHUI, COBEPILIAIOT
UMITyJIbCUBHBIE ~ JIEHCTBUA, TMPUCTYNalOT K paboTe ©0e3 MpeaBapuTeIbLHOro
MJIAaHUPOBAHMSI, HE TPOBOAAT MPOMEKYTOYHOTO KOHTPOJISA, a MOTOMY M HE 3aMEUaroT
cBoux omuOok. [lIkombHMKaAM OBIBAaET TPYIHO JOJTO YACPKMBATh BHUMAaHHE HA
OJTHOM TIpeIMeTe Wiu JAeicTBur. OT™MeuaeTcs HeC(hOPMUPOBAHHOCTh MOTHBAIIMOHHO-
1IeJIEBOM OCHOBBI yUE€OHOW JEATENbHOCTU, YTO BBIPAXKAETCS] B HU3KOM MOMCKOBOM
AKTHUBHOCTH.

[lo mpuumne cnaboll CaMOPEryysiiud W CKJIOHHOCTH K HMOIIMOHATIbHON
Jie30praHu3anuu jaearenbHocTu oOyuatomuecss ¢ 3[IP Hyxnaiorcs B MOCTOSHHOM
MOJJIEPKKE CO CTOPOHBI B3POCJIOrO, OPraHU3YIOLIEH M HaIpaBJISIOIEH NOMOIIH, a
MHOTJIa U B PYKOBOJIAIIEM KOHTPOJIE.

TpyaHocTy pa3BUTHS BOJIEBBIX IpolieccoB y oOyuarommxca ¢ 3[IP
MOAPOCTKOBOTO BO3pacTa MPUBOAAT K HEBO3MOKHOCTHA YCTOMYMBO MOTUBHPOBAHHOTO
ympaBJieHHs] CBOUM ToBesieHueM. CaboCcTh IMOIMOHATBLHOM PETYIISIIUU POSBIIACTCS
y HUX B HECTaOWJIBHOCTA 3MOIIMOHAJIHHOTO (POHA, HEIOCTATOYHOCTH KOHTPOJIS
MPOSIBICHUM AMOIMN, CKIIOHHOCTH K ad)(DEKTUBHBIM PEAKIUSAM, Pa3IpakKUTEILHOCTH,
BCTIBLJIBYNBOCTH.

Henocrarounoe pa3BuTtHe€ 3MOLMOHAIBHOM  chepbl  XapaKTepU3yHOTCS
MOBEPXHOCTHOCTHIO M HECTOMKOCTHIO JMOIIMM, CHIKEHHOW CHOCOOHOCTBIO K
BepOaM3alul  COOCTBEHHOIO  SMOLMOHAIBHOIO  COCTOSIHMSI,  O€IHOCTBIO
AMOIMOHAIBHO-OKCIIPECCUBHBIX CPEACTB B OOIIEHUH C OKPYKAIOMIMMH, CIA00CTHIO
pediaekcuBHOM MO3UIMHU, Y3KUM pENepTyapoM CIOCOOOB  aJeKBaTHOIO U
mudepeHIMPOBAaHHOTO BBIPAXKEHUSI AIMOIMM M IMOIMOHAJIBLHOTO pPEarupoOBaHHS B
Pa3JIMYHbBIX )KU3HEHHBIX CUTYalHSsIX.

VY oOyuatomuxcsa c¢ 3I[IP HapymieHo pa3BUTHE CaMOCO3HAHUS, IJi HUX
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XapaKTepHbl HeCTaOWJIbHAs CaMOOIICHKA, 3aBbIIICHHBbIE NPUTI3aHUS, CTOUKOCTb
ATOLEHTPUYECKON MO3UIMH JHYHOCTH, TPYIHOCTH (OPMHUPOBAHUA oOpaza «S».
[TonpocTkaMm CII0)KHO OCO3HABaTh ce0s B CHCTEME COILMAIbHBIX B3aMMOOTHOILICHUH,
BBICTPANBaTh aJ€KBATHOE COL[MATIbHOE B3aUMOJECHCTBUE C YUYETOM ITO3UIUN U MHEHUS
rapTHepa.

HecMoTpst Ha cnocoOHOCTh MOHUMAaTh MOpaJbHBIE U COLMAIbHBIE HOPMBI,
noapocTku ¢ 3I1P 3arpynHstoTCs B BBICTpanBaHUM IMOBEECHUS C YYETOM 3TUX HOpM. B
XapaKTepPOJIOTUUECKUX OCOOCHHOCTSIX TMYHOCTH BbIIETISIOTCS BBICOKAs! BHYIIIAEMOCTb,
YyBCTBO HEYBEPEHHOCTHU B ce0€, CHIKEHHAs KPUTUYHOCTh K CBOEMY IMOBEICHMIO,
VIOPSIMCTBO B CBSI3U € onpeiefieHHON ad(heKTUBHOI HEyCTOMYUBOCTHIO, OOSI3TUBOCTD,
O0OMTYUBOCTH, MOBBINICHHAS KOHPIUKTHOCTD.

Cy1iiecTBeHHbIE TPYAHOCTH HAOMIOJAIOTCS Y HUX B IpOLECCe MIaHUPOBAHUS
KU3HEHHBIX IEPCIEKTUB, OCO3HAHMS COBOKYIIHOCTH COOTBETCTBYIOLIMX LEIEH U
3agad. Kpome TOro, Bce ITO  COMNPOBOXKIAETCS  OE3BIHUIIMATUBHOCTHIO,
HE00s3aTeIbHOCTBIO, YXOJIOM OT OTBETCTBEHHOCTH 32 COOCTBEHHBIE IOCTYNKU U
IIOBEJICHUE, OTCYTCTBUEM CTPEMIICHHUS YIYUILlIUTh CBOU PE3YJIbTATHI.

Oco0eHHOCTH KOMMYHHUKAIIUU U COLMAJIbHOTO B3aMMOCHCTBUSI, COLMAIbHbIC
OTHOLLICHUS

VYV oOyuaromuxcs ¢ 3IIP moapocTkoBOro Bo3pacta HEAOCTATOYHO Pa3BUTHI
KOMMYHUKATUBHbIE HAaBBIKU, pENepTyap KOMMYHUKATHUBHBIX CPEACTB O€/IEH, 4acTo
OTMEYAeTCsl HEaJeKBaTHOE HCII0JIb30BaHWE HEBEpOaIbHBIX CPEACTB OOLICHUS WU
TPYAHOCTH HX IOHMMaHusA. KadecTBO BiajeHUs NOpHUEMaMH KOHCTPYKTHBHOIO
B3aUMOJEHUCTBUS CO CBEPCTHUKAMU M B3pPOCIBIMH HEBBICOKOE. (CoIManabHbIE
KOMMYHUKAIIMU Y HUX XapaKTePU3YIOTCSI OTCYTCTBUEM TNIyOMHBI U HEYCTOMUHUBOCTHIO
B 1I€JIOM, HEaJEeKBATHOCTHIO MOBENEHUS B KOH(IMKTHBIX cuUTyauusx. [lonnmanue
VHIMBHUIYAJIbHBIX JIMYHOCTHBIX OCOOEHHOCTEH MapTHEPOB IO OOIICHHIO CHHXKEHO,
ci1abo pa3BUTa CIOCOOHOCTh K COYYBCTBHIO M COIEPEKMBAHUIO, YTO CO3ZAeT
3aTpyAHEHUS MPU OLICHKE BbICKa3bIBAaHUI U JEHCTBUI cOOECETHUKA, yUETE€ HHTEPECOB
M TOYKM 3pEHHMS MapTHEpPA MO COBMECTHOM JEATENBHOCTH. YCBOEHHE U
BOCIIPOU3BEIECHUE aIEKBAaTHBIX KOMMYHHKATHUBHBIX JTaJOHOB HEYCTOMYMBO, YTO
3a4acTyl0 JeJaeT KOMMYHHUKalui0 ToApocTkoB ¢ 3IIP MamoKOHCTpYKTHBHOM,
CKa3bIBACTCS HA YMEHHH NOJJIEPKUBATh Y4eOHOE COTPYJHUUYECTBO CO CBEPCTHUKAMMU
1 B3pocibiMU. OOIIENPUHSATHIE MTPaBUiia OOIIEHUS U COTPYAHUYECTBA IPUHUMAIOTCS
YaCTUYHO, COOMI0JAI0TCs ¢ TpyaoM u u3duparensHo. [logpoctku ¢ 3IIP He Bcerna
MOTYT TIIOHATh COLUMAJbHBIA W  OMOLMOHAJIBHBIM  KOHTEKCT  KOHKPETHOU
KOMMYHUKATUBHOM  CHUTyallud, 4YTO  IPOSIBISIETCS B HEAJECKBAaTHOCTH
KOMMYHHKAaTUBHOTO TTOBEICHUS, CTICHN(DPUIECKUX TPYAHOCTSIX BCTYIIJICHUS B KOHTAKT,
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€ro MOJAJEpKaHWs M 3aBEpIICHMs, a B Cilydae BO3HUKHOBEHHS KOHQIMKTA — K
HENPAaBWIBHBIM CIIOCO0AM pearupoBaHUs, HEAJIEKBATHBIM CTPATETHsIM IOBEICHMUS.
[koneHukn ¢ 3[IP He yMEHT HCHONb30BAaTh OIBIT B3aUMOOTHOLIEHUH C
OKPYKAIOIIMMM  JUIA  TOCJIEAYIOIEH KOPPEKUHUH CBOEr0 KOMMYHUKATUBHOIO
IIOBEJICHUS, HE MOTYT YYMTBIBATh OLIEHKY CBOMX BBICKA3bIBAHWM W JEHUCTBUU CO
CTOPOHBI B3POCIIBIX U CBEPCTHUKOB.

OcobenHoct y4eOHOI JEesATeNbHOCTH U CIEeUUM(UKH YCBOEHHUS Y4eOHOro
Marepuaa

Ha ypoBHe ocCHOBHOro o001Iero 00pa3oBaHUs CYUIECTBEHHO BO3pacTaroT
TpeOOBaHUsI K Yy4eOHOH MAESITeNIbHOCTH OOyYarouIuxcs: K IeJIeHanpaBIeHHOCTH,
CaMOCTOSITEJIbBHOCTH, OCYIIECTBJICHUIO TO3HABATEIBHOTO IIOMCKA, TITOCTAaHOBKE
y4eOHBIX IIeJied W 3a/Jad, OCBOCHHUIO KOHTPOJIBHBIX M OIICHOYHBIX JEHCTBUU. Y
oOyuatomuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO 00pa30BaHUSI COXPAHSIOTCSA
HEJIOCTATOYHAs LIEJICHANIPABIECHHOCTD ACSATEIbHOCTH, TPYAHOCTH COCPENOTOUYEHHUS U
yepKaHUsl alrOpUTMa BBINOIHIEMBIX YU€OHBIX ACHCTBUN, HEYMEHHE OpPraHu30BaTh
cBOoe pabouee BpeMs, OTCYTCTBUE€ WHUIMATHBBI K IMOHMCKY pa3jIMYHbIX BapHaHTOB
pemenuss. OTMeuaroTcs TPYAHOCTH MPU CAMOCTOSITEIbHOM OpraHU3aluu y4eOHOI
paboThl, cTpemyieHHEe H30€KaThb YMCTBEHHOM Harpy3Kd M BOJEBOTO YCHIIHS,
CKJIOHHOCTb K MTOJIMEHE MOUCKA pelIeHUs (PopMabHbIM AeiicTBUEM. JlJi MOAPOCTKOB
¢ 3IIP xapakTepHO OTCYTCTBHE CTOMKOIO IO3HABATEIBLHOTO HMHTEpPECA, MOTHUBAILUU
JOCTUKEHHS pe3yJibTaTa, CTPEMIICHUSI K MOUCKY MH(QOpPMAIMK U YCBOECHHUIO HOBBIX
3HAHUM.

VYyeOnast MoTuBanus y ooyyaromuxcs ¢ 3I1P nogpoctkoBoro Bo3pacrta octaeTcs
HEe3pemoi, COOCTBEHHO y4deOHbIE MOTUBBI (POPMHUPYIOTCA C TPYAOM U SBISIOTCA
HEYCTOWUYMBBIMY; Il HUX Ba)KHEE BHEIIHSAS OLIEHKA, YeM CaM pe3yJbTaT, OHU HE
MPOSBIISIOT CTPEMJIEHUS K YIYYIICHHUIO CBOMX YYEOHBIX JOCTH)KEHUMN, HE MbITAIOTCS
OCMBICJIUTH Pa0OTY B LEJIOM, MOHATh NPUYMHBI CBOMX OIINOOK.

Pe3ynbTaTuBHOCTH YueOHOM paboThl y oOy4atromuxcs ¢ 3[1P Hu3ka BciencTeue
MMITYJIbCUBHOCTH M €Ja00ro KOHTPOJIA, YTO NPUBOJAUT K MHOTOYUCIEHHBIM
OLIMOOYHBIM ACUCTBUSIM U PELLICHUSIM.

PaGoTtocnocobnocts mikonbHUKOB ¢ 3IIP HepaBHOMepHa W 3aBUCHUT OT
XapakTepa BBINOJHAEMBIX 3adaHui. OHM HE MOTYT JOJITO COCPENOTAYMBATBHCA IPHU
MHTEHCUBHOW MHTEJUIEKTYaJIbHOM HAarpy3ke, y HUX OBICTPO HACTyHaeT YTOMJICHHE,
IIPECHIIEHUE JIEATENBHOCTBIO. [Ipy HaNpsyKEHHOW MBICIUTENIBHON AEATEIBHOCTH
ydyalyecs: He MOTYT NpPOAYKTUBHO pa0OTaTh B TEUEHUE BCEr0 Yypoka, HO MpHU
BBINOJTHEHUH 3HAKOMBIX YUEOHBIX 33JaHUi, He TPEOYIOIINX BOJIEBOTO YCUJIMS, MOTYT
J0NTOE  BpeMs  COXpaHATh  paboTocmocoOHOCTh.  bomnbimoe  BiausHHE  Ha
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paboTOCIIOCOOHOCTh OKa3bIBAIOT BHEIIHHME (DaKTOPhI: HHTEHCUBHOCTD JIE€ITEIbHOCTH
Ha MPEIIIECTBYIONINX YPOKax; HAIMYUE OTBJICKAIONMMX (PaKTOPOB, TAKUX KaK IIyM,
MOSIBJICHUE TIOCTOPOHHUX B KJacce; MEPEKUBAHME WU OXHUIAAHUE KOTO-JIHOO
3HAYUMOTO JiIsl peOeHKa COOBITHS.

Oco0OeHHOCTH OCBOCHHS YUEOHOT0 MaTepualia CBA3aHbl y MKOJIbHUKOB ¢ 3I1P ¢
HEpPaBHOMEPHOW 00y4aeMOCThIO, 3aMEIJIEHHOCThIO BOCHPUATHS U TepepaboTKu
y4ueOHOM WH(pOpMaIlliKi, HEMPOYHOCTHIO CJIEJ0B NpPH 3allOMUHAHUM MaTepuaa,
HETOYHOCTBHIO M OIITMOKAMHU BOCITPOU3BEICHUS.

st obyvatoutuxcs ¢ 3I1P xapakTepHbl TpPYyJJHOCTH YCBOEHUS U ONEPUPOBAHUS
MOHATUSIMHU, CKJIIOHHOCTh K HMX CMEIICHUI0, CEMaHTHYECKUM 3aMeHaM, C TPYJIOM
3alIOMUHAIOT onpeesieHus. bojee MpoayKTUBHO OHU YCBaMBAIOT MaTeprall ¢ ONOpon
Ha SICHBIN aJITOPUTM, BU3YaJbHYIO TTOJIEPKKY, CMBICIIOBBIE CXEMBI.

[[IxonsHukam ¢ 3IIP cii0)KHO caenaTh ONOCPEAOBAHHBINA BBIBOJI, OCYIIECTBUTh
MIPUMEHEHUE YCBOCHHBIX 3HAHUN B HOBOM cuTyanuu. HaOmronaroTcs 3aTpyIHEHUS C
MMOHUMAHUEM HAYYHBIX TEKCTOB: UM CIIO)KHO BBIJICJUTH TJIABHYIO MBICIB, Pa30WTh
TEKCT Ha CMBICIOBBIE YacTHU, H3JIOKUTH OCHOBHOE COJEp)KaHWE. XapaKTepHOM
OCOOEHHOCTBIO SBJISIIOTCS 3aTPYJAHEHHS B CaMOCTOSITEIbBHOM BBIOOPE HYKHOTO
criocoba AeHCTBUS, TPUMEHEHUU U3BECTHOTO CIOCO0a PEIIeHUs B HOBBIX YCIOBHUSX
WM OJTHOBPEMEHHOM HCTIOJb30BAaHUU JIBYX U 00JI€€ MPOCTHIX AJITOPUTMOB.

Oco0Obie  00pa3oBaTelibHBIE MOTPEOHOCTH OOYYAIOMIUXCA C  3aJIEPIKKOM
TICUXUYECKOTO Pa3BUTHS HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus

Beigensitor obmme juist Bcex oOydarommxcs ¢ OB3  obpasoBatenbHbie
MOTPEOHOCTH U cHenuPUYEcKre, yIOBICTBOPEHUE KOTOPHIX OCOOCHHO BaXKHO ISt
KOHKPETHOM TpyNIbl 00yYaroIuXCsl.

Ha »tane ocnoBHOoro o6pazoBanus misa oOydvaronmuxcs ¢ 3[IP axTyanbHbI
cienyrome oOimue o0pa3oBaTelbHbIE MOTPEOHOCTH: MOTPEOHOCTH BO BBEIACHHUU
CHEIUaIbHBIX pa3/ieoB OOy4YeHUs W CHeHU(PUYECKUX CPEICTB OOydeHHs,
MOTPEOHOCTh B KAYECTBEHHOW HHIMBUAyAIM3allUM MW CO3JIaHUM  0COOOM
MIPOCTPAHCTBEHHOM M BPEMEHHOW 00pa3oBaTeNbHOM Cpeabl, NOTPEOHOCTh B
MaKCUMaJIbHOM PACHIMPEHHH O00pa30BaTEILHOTO MPOCTPAHCTBA 32 IPEEIBI
o0pa3oBaTenbHON OpraHu3aluu, TMOTPEOHOCTh B COTJIACOBAaHHOM y4YacTUH B
00pa3oBaTEIbHOM TMPOIECCEe KOMaHIbl KBAIM(PUIIUPOBAHHBIX CIEHUAIUCTOB U
poauteneit ooyvaromuxcs ¢ 311P.

Jns oOywatrouuxest ¢ 3IIP, ocBauBatomux AOOII OOO, xapakTepHbI
cieaymoIme crenudpuyeckrue oopasoBaTebHbIe TOTPEOHOCTH:

[ noTpeOHOCTh B ajantanuu U auddepeHIIMpoBaHHOM MOIX0/I€ K 0TOOPY
colepKaHusl TPOTPAMMHOTO MaTepuajga Y4eOHBIX MPEIMETOB C YYETOM OCOOBIX
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o0pa3oBaTeIbHBIX MOTPEOHOCTENH U BO3ZMOXKHOCTEM oOydaronuxcsi ¢ 3[1P Ha ypoBHe
OCHOBHOTO 00IIIeT0 00pa30BaHUs;

O BKJIFOYEHUE KOPPEKLMOHHO-Pa3BUBAIOLIEIO KOMIIOHEHTa B IPOLECC
oOydeHHs TpU peanu3anuu o0pa30BaTEIbHBIX MPOrPaMM OCHOBHOTO OOIIEro
00pa3oBaHUs C yUETOM IIPEEMCTBEHHOCTH YPOBHEN HAYAJIbHOTO M OCHOBHOT'O OOIIETO
o0Opa3oBaHus;

l pa3BUTUE U KOPPEKIUS MNPUEMOB MBICIUTEIBHON AEATENbHOCTA U
JOTUYECKUX JICUCTBUU, COCTABISIOMIMX OCHOBY JIOTMYECKUX MBICIUTENbHBIX
omnepauuid, pacHIMpEHUe METANPEIMETHBIX CIMOCO00B YyueOHO-MO3HABATEIbLHOM
JEeSATEIBbHOCTH, 00€CTIEUNBAIOUINX MTPOLIECC OCBOCHHUS MPOTPAMMHOI0 MaTepHana;

[ MPUMEHEHUE CIELUaIbHBIX METOAOB M MPUEMOB, CPEACTB OOYUEHHS C
yuyeTroM ocobeHHocTel ycBoeHus oOyuatomumcs ¢ 3[IP cuctemsbl 3HaHMi, yMeHUH,
HaBBIKOB, KOMIIETEHIIMNA (UCIIOJIb30BAHUE «IMOIIATOBOCTH» TPU MPEIAbSIBICHUU
y4eOHOro Marepuana, TMpU PEHIEHUH MPAKTUKO-OPUEHTUPOBAHHBIX 3a/ady U
KU3HEHHBIX CHUTYallMil; NPUMEHEHUE alrOpUTMOB, JIOMOJHUTEILHON BU3YaJbHOM
MO/IJIEPIKKH, OTIOPHBIX CXEM IIPH PEIICHUH Y4eOHO-TI03HABATEIBHBIX 33/1a4 U paboTe C
yueOHOM wuH(pOpMaIMe; Pa3HOCTOPOHHSA TpopaboTka y4eOHOro Mmarepuana,
3aKpeIIeHUe HABBIKOB U KOMIIETEHIIMA TMPUMEHUTEIIBHO K Pa3IUYHBIM KU3HEHHBIM
CUTYallMsIM; YBEJIMUEHUE JOJU MPAKTUKO-OPUEHTUPOBAHHOTO MaTeprana, CBI3aHHOTO
C "KU3HEHHBIM OIBITOM MOJPOCTKA; pa3HOOOpa3nue U BApUATUBHOCTh MPEIbABICHUS U
OOBACHEHMsS] Y4yeOHOrO MaTepualia MpU TPYAHOCTAX YCBOCHHUS U TepepaboTKu
uH(pOpMaIUu U T.1.);

[ opraHuzanus 00pa30BaTENbHOIO MPOCTPAHCTBA, paboyero Mecra,
BPEMEHHOM OpraHu3alii 00pa3oBaTENbHOM Cpeabl C YYETOM MCHUXO(PU3UYECKUX
0COOEHHOCTe U BO3MOXHOCTEH oOyuatomerocss ¢ 3[IP (urnuBumyansbHOE
IIPOEKTUPOBAHUE 00OPA30BATENBbHOM CPElbl C YUETOM IOBBIIIEHHON HCTOIAEMOCTU U
OBICTPOM YTOMIIIEMOCTH B TIPOIIECCE UHTEIUICKTYAIbHON JESTENbHOCTH, CHUKEHHOM
paboTOCIOCOOHOCTH, CHUXEHHOM MPOU3BOJIBHOW PETyJALMH, HEYyCTOMYUBOCTH
MIPOU3BOJIBHOTO BHUMAHMSI, CHUKEHHOTO 00beMa NMaMATH M MOHW)KEHHOW TOYHOCTH
BOCITPOU3BEJICHUS );

l ClielHaJIbHAasi TOMOLIb B PAa3BUTUM OCO3HAHHOW CaMOPETYISLUU
NEATENbHOCTH W TOBEJIEHUSA, B OCO3HAHWU BO3HHMKAIOIIKUX TPYAHOCTEH B
KOMMYHUKATUBHBIX  CUTyallMiX, HCIOJb30BAaHUU TPUEMOB  AMOIMOHAIBLHOU
CaMOpETyJIilIMM, B  MOOYXJIEHHWU  3alpalluBaTh IOMOIIb  B3pPOCIOrO B
3aTPYJHUTENIBHBIX  COLUMAJIBHBIX  CHUTyallMsiX;  LEJICHANPABICHHOE  Pa3BUTHUE
COILIMAJIBHOTO B3auMoieiicTBust oOyyvaromuxcs ¢ 3I1P;

O y4eT (yHKIIMOHAJIHHOTO COCTOSTHUS LIEHTPAJIbHON HEPBHOW CHUCTEMBI H



MpunoxeHne k AOOIM OO0 3P

HEUPOJMHAMUKHM TICUXUYECKUX TpoueccoB oOyudaromuxcs ¢ 3IIP (3amemieHHoro
TeMria rnepepaboTku WH(POpMAIMU, TOHMKEHHOTO OOIEero TOHYCa, CKIOHHOCTH K
ad(eKTUBHON [e30praHu3alluu JESTEIbHOCTH, «OPTraHMYeCKON» JEKOHILIEHTPALUU
BHUMAaHUS U JIp.);

[ CTUMYJIMPOBAHUE K OCO3HAHHUIO U OCMBICICHUIO, YHOPSIOYMBAHUIO
YCBaMBAEMbIX HAa YPOKaxX 3HAHUHI U YMEHUM, K IPUMEHEHUIO YCBOCHHBIX KOMIIETEHITUI
B ITOBCETHEBHOM KU3HU;, POPMUPOBAHUE YUTATEIHCKOU KYIbTPHI;

O NPUMEHEHHE CIIEHUAlIbHOIO TMOAX0Aa K OIeHKe 00pa30oBaTelIbHbIX
JOCTUKEHUNU  (JTMYHOCTHBIX, METalmpeAMETHBIX M TPEAMETHBIX) C Y4eTOM
ncuxo(u3nyeckux O0coOeHHOCTE W 0COObIX 00pa3oBaTEIbHBIX MOTPEOHOCTEN
oOyuaronuxcs ¢ 311P; ucnosib3oBaHuE CHEUAIBHOIO MHCTPYMEHTApUs OLEHUBAHUS
JOCTW)KEHU Y BBISIBIIEHUS TPYTHOCTEN YCBOCHUSI 00pa30BaTEIbHON MTPOTPaMMBI;

O dbopMHUpOBaHUE  COIMATLHO  AKTUBHOW  MO3WUIIMM, HWHTEpeca K
COLIMAIIBHOMY MUPY C MO3UIUN JUYHOCTHOTO CTAaHOBJICHUSI U MPOPECCUOHAIBHOIO
CaMOOIIpEeIICHNUS;

O pa3BUTHE U  pACHIMPEHUE CPEICTB KOMMYHHUKAIMW, HAaBBIKOB
KOHCTPYKTUBHOTO OOILEHUSI U COLIMAJIBLHOTO B3aMMOJCHCTBUS (CO CBEPCTHUKAMH, C
YJIEHAMH CEMbH, CO B3pPOCJIBIMH), MAaKCUMaJIbHOE pPACHIMPEHHUE COLMAJIbHBIX
KOHTAaKTOB, MOMOIIb o0y4aromemycs ¢ 3I1P B oco3HaHuU COIMAIBHO TPUEMIIEMOTO U
0100psieMOro TOBEJCHMS, a TakKe HEOOXOAUMOCTH U30UPATEIBLHOCTH TIpH
YCTAaHOBJICHUHM COIMAIBHBIX KOHTAKTOB (MpOUIAKTHKA HETaTUBHOTO BIIHSHUS,
MPOTUBOCTOSIHAE BOBJICYEHUIO B aHTUCOIMAIBHYIO Cpefy); mnpoduaakThka
aCOLIMAIBHOTO MMOBEJICHUS.

B crpykrype mporpaMmel MO XMMHUU Hapsiay C MOSACHUTEIBHOM 3alMCKON
BbIJICJICHBl CJENYIOIIME pa3liefbl: IUIAaHUPYEMbIE pPe3yibTaTbl OCBOEHUS y4eOHOro
npeaMera — JMYHOCTHBIE, METalpeIMEeTHbIE, MPEIMETHBIE, COJepXKaHUe y4yeOHOro
IpeaMeTa 1o rojaM oOydeHus

[Iporpamma o XxuMuu Ha YpOBHE OCHOBHOI'O 00I1IEr0 00pa30BaHMs COCTABIICHA
Ha OCHOBE TpeOOBaHUN K pe3ylbTaTaM OCBOEHHS OCHOBHOH 0Opa3oBaTeIbHOM
MporpamMMbl OCHOBHOTO o01ero odpaszopanusi, npeacrapieHHbix B ®I'OC OO0, ¢
y4€TOM pachpenesNéHHbIX IO KJlaccaM IMPOBEPSEMbIX TPEOOBaHUM K pe3yibTaTam
OCBOEHHS OCHOBHOU 00pa30BaTeIbHONM MpOrpaMMbl OCHOBHOT'O 00IIIETO 00pa3oBaHUs
U DJIEMEHTOB COJEpKaHUs, MPEACTABICHHBIX B YHUBEPCAIBHOM KOJIU(PHUKATOPE IO
XUMUH, & TAKXKE Ha OCHOBE (peZepalibHOM MPOTrpaMMBbl BOCIIUTAHUS O0OYYAIOIINXCS TPH
MOJIyY€HUH OCHOBHOTO 00111ero 00pa3zoBanus U ¢ yuérom KoHuenmuu npenoiaBanus
y4eOHOro TmpeaMeTa «XuUMHUs» B 00pa3oBaTeNbHBIX OpraHu3anusix Poccuiickoit
®denepanun, peanus3yrolUX OCHOBHBIE 001Ieo0pa3oBaTeNbHbIe MpPOTrpamMMmbl (yTB.
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Pemenuem Komnernm MunnpocBemennss Poccun, mpotokon ot 03.12.2019 N
[1K-4BH).
OBIIASA XAPAKTEPCTUKA YYEBHOI'O TIPEJMETA «XUMMUS»

Bxnag xumum B JOCTHKEHHE IIeJieli OCHOBHOTO OOIIEro o0Opa3oBaHUs
0oOyCJIOBJIEGH BO MHOTOM 3HAaY€HHMEM XHWMHUYECKOW HAayKd B TO3HAHUHU 3aKOHOB
MPUPOJBL,B PAa3BUTUU MPOU3BOAUTENIbHBIX CHJI OOIIECTBA M CO3JaHUU HOBOM Oa3bl
MAaTEepUAIBHOU KYJIBTYPBI.

XuMus Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK paclpOCTPAHUIACBOE
BJIMSIHUE HAa BCE 00JIACTH YEJIOBEYECKOTO CYIIECTBOBAHUSA, 3ajajla HOBOE BHUJCHHE
MHpa, CTajla HEOThEMJIEMBIM KOMIIOHEHTOM MHUPOBON KYJIbTYPhl, HEOOXOIUMBIM
YCJIOBUEM >KU3HU OOINECTBA: 3HAHUE XUMHHU CIY>KUT OCHOBOM IiJisi (popMHUpOBaHUS
MHPOBO33PEHUS YEJIOBEKA, €ro MPEACTaBICHUM O MaTepuUalibHOM E€JIMHCTBE MUPA,
BOXHYIO  poJib  urpatoT  (GOpMHUpyeMble  XUMHEH  TMPEACTaBICHUS O
B3aUMOINPEBPALIEHUAX SHEPTUH U 00 3BOJIOLMM BEUIECTB B MPUPOJE, COBPEMEHHAS
XUMUSI HalpaBlieHa Ha pEIICHUE TIJ00albHBIX MPOOJIEM YCTOWYMBOIO DPa3BUTHS
YEeJIOBEUYECTBA — CBIPEBOM, DSHEPreTUYECKOM, MHUIIEBOM M  3KOJIOTHYECKOU
0€301MacHOCTH, TPOOIIEM 3/IPaBOOXPAaHEHUSI.

B ycioBusix Bo3pacTaromero 3Ha4eHusl XMMUU B )KM3HU 00111€CTBA CYIIECTBEHHO
MOBBICHJIACH POJIb XUMHUECKOT0 00pa3oBaHud. B miane counanuzanuu OHO SIBJISETCA
OJIHUM U3 YCIOBUM (POpPMHUPOBAHUS MHTEIUICKTAa JUYHOCTH M TapMOHHYHOTO €&
pa3BUTHSL.

CoBpeMEHHOMY  4YEJIOBEKY XUMUYECKUE 3HAHUS  HEOOXOTUMBI  JJIst
pUOOpETEHUsI OOMIEKYJIbTYPHOIO YPOBHS, MO3BOJIAIOMIETO YBEPEHHO TPYAUTHCS B
COLIMYMEHU OTBETCTBEHHO YYacTBOBAaTb B MHOIOOOpa3HOW KM3HU OOIIECTBA, AJIA
OCO3HaHMSI BAKHOCTU PA3yMHOI'O0 OTHOIIEHUS K CBOEMY 3J0POBBIO U 3I0POBBIO
IPYTUX,K OKpYXKallled MpPUPOJHOW cpele, [Js TPaMOTHOTO TMOBEACHUS MpHU
HCIIOJIb30BaHUU PA3JIMYHBIX MaT€pUaioB U XMMHUYECKUX BEIIECTB B MOBCEIHEBHOMN
KU3ZHHU.

Xumuyeckoe 00pa3oBaHME Ha YPOBHE OCHOBHOTO o0OIero oOpa3oBaHUs
ABJISIETCSI 0A30BBIM IO OTHOIIECHUIO K CHUCTEME OOIIEero XMMHUYECKOTO 0Opa3oBaHUS.
[ToaToMy Ha COOTBETCTBYIOLLIEM €MY YpPOBHE OHO pealM3yeT NpHUCYIIHE OOILIeMy
XUMUYECKOMY  OOpa30BaHUIO  KJIOYEBBIE  IIEHHOCTH, KOTOpPBIE  OTPAKAIOT
roCyJIapCTBEHHbIE, OOIICCTBEHHBbIE W HWHIWBHUAYaJbHbIE TMOTPEOHOCTH. OTUM
OTpeNeNIIeTCsl CYIIHOCTh OOIIed cTparerur OOy4YeHUs, BOCIHUTAHUS W Pa3BUTHS
oOy4Jaronuxcsi CpeJIcCTBaMu y4eOHOTO MIpeIMeTa.

N3ydenune xumuu:

CIOCOOCTBYET pean3alii BO3MOXXHOCTEH JIsi CaMOPa3BUTHS U (POPMUPOBAHUS
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KyJIbTYPBI TUYHOCTH, €€ 001Iel U GyHKIMOHATBHOU IPAMOTHOCTH;

BHOCHUT BKJIaJ, B ()OPMHUPOBAHHME MBIIUIEHUS U TBOPUECKHUX CIIOCOOHOCTEH
oOy4arolmuxcsi, HaBBIKOB HMX  CAMOCTOSTENBHOW  Y4eOHOH  JesTeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX W HCCIENOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaKk B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHATILHOM €SI TEIIbHOCTH;

3HAKOMUT CO CHEeUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LIEJIOCTHOTO B3IJIsiAa HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATarnoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yUarOIIuXCs;

CIIOCOOCTBYET bopMUPOBaHUIO IIEHHOCTHOT'O OTHOIIICHUS K
€CTECTBEHHO-HAYYHbIM 3HAaHMSIM, K NPHUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B
HKOJIOTHYECKOE 00pa3zoBaHue 00yJarOIIUXCs.

Ha3BanHble HampaBiieHHs B OOyYE€HUM XUMHH 00€CIeYMBAIOTCS crienu(ukon
colepkaHusi ~ y4eOHOro  mIpeaMera, KOTOpBIA  sBISETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTpaK€HUEM 0a30BOM HAyKW XMMHUHM Ha OMNpENeIEHHOM JTamne eé
pa3BUTHSL.

Kypc XxvMun OCHOBHOM HIKOJBI OPUEHTUPOBAH HA OCBOEHHE OOYYAIOIIUMHUCS
OCHOB HEOPraHMYECKOH XMMHU W HEKOTOPBIX IOHATHH M CBEISCHHUHU 00 OTIEIbHBIX
00BbEKTaxX OPraHUuYeCKON XUMUH.

CrpykTypa conepkaHusi npeaMera chOpMHpOBaHA Ha OCHOBE CHCTEMHOTO
noaxona K ero usydeHuro. ColepaHHe CKIIAIBIBAETCS M3 CHUCTEMBI IOHITHH O
XUMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBbI MOHATHI 0 XUMHUYECKOH peakiuu. O6e
3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI IO IPUHIIUITY OCIEA0BATEIIBHOIO PA3BUTHS
3HAHUW HA  OCHOBE TEOPETUYECKUX  NPEACTABICHUM  pPAa3HOrO0  YPOBHS:
ATOMHO-MOJIEKYJISIDHOTO YYE€HHsI KakK OCHOBBI BCEr0 €CTECTBO3HAHMS, YPOBHS
ITepuoanueckoro 3akona J[.M. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMHUH, YUEHUS O
CTPOGHHMU aTroMa M XHMHYECKOW CBS3U, MPEACTABICHUA 00 DSIEKTPOIUTHYECKON
JUCCOLMAIIMM BEIIECTB B PacTBOpPax. Te€OpPEeTUUECKUE 3HAHUS PACCMATPUBAKOTCS Ha
OCHOBE SMIIMPUYECKH TMOJYYEHHBIX UM OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS
MIOCJIEIOBATEIBHO OT OJIHOTO YPOBHS K JPYIOMY, BBINOJHSSA (PYHKIUU OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U BO3MOYKHOCTEHN ITPAKTUYECKOTO IPUMEHEHHUS
Y TIOJIyYECHMS U3y4aEMbIX BELIECTB.

Takast opranuzanusi coAepKaHus MPOrpaMMBbl CIIOCOOCTBYET IMPEACTABICHHUIO
XUMHAYECKOM COCTAaBILIONIEH HAyYHOW KAapTUHBI MHpAa B JIOTUKE €€ CHUCTEMHOU
npupoasl. Tem cambiM oOecreuyMBaeTCs BO3MOXKHOCTH  (POPMUpOBAHUS Y
00y4aromuxcsi HIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAaHUIO U METO/1aM NIO3HAHMSI B
Hayke. BaXHO Takke 3aMETHTh, YTO OCBOEHHE COJEPKAHMS Kypca IPOUCXOIUT C
MIPUBJICYCHUEM 3HAHUM U3 paHee M3YyUYECHHbIX KypcoB: «OKpyXaromuil Mup»,
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MpunoxeHne k AOOIM OO0 3P

«buonorus. 5—7 kmaccel» u «dusnka. 7 Kmacey.
HEJIA U3YUEHUSA YYEBHOI'O ITPEJIMETA «XUMMUS»

K  nanpaBneHuro  NmepBOCTENEHHOM  3HAYMMOCTM INPH  peaau3anuu
00pa30BaTeNbHBIX (YHKIMH XUMHH TPAJAULMOHHO OTHOCIT (POPMHUpPOBAHHE 3HAHUU
OCHOB XHMMHYECKOW HayKHu Kak o00JIaCTHU COBPEMEHHOI'O €CTEeCTBO3HAHMS,
MPAKTUYECKON JIESITeIbHOCTH YeNOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KyJIbTypbl. 3ajada y4eOHOTO mpeaMeTa COCTOMT B (DOPMUPOBAHHHM CHCTEMBI
XUMHUYECKUX 3HAHUNA — BaXKHEHUIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUYECKUX
MOJIOKEHUH, TOCTYIHBIX 0000IIEHUIT MUPOBO33PEHUECKOTO XapaKkTepa, s3blka HaAyKH,
3HAHUI O HAYyYHBIX METOAAaX M3Y4YEHHUS BEUIECTB U XMMHUUYECKHX PEaKlui, a TaAKXKe B
GOpMHpPOBaHUM M PA3BUTHUM yYMEHUHW U CIHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C
IUIAHUPOBAHUEM, HaOJIOICHHEM U TMPOBEACHHUEM XHWMHUYECKOTO0 3KCIEpUMEHTA,
coOMI0O/IeHNeM TpaBWJl 0€30MacHOTO OOpallieHus ¢ BEIIECTBAMHU B TMOBCEIHEBHOU
KHU3HU.

Hapsiny ¢ 2TuM 1enu u3ydeHus y4eOHOTO IpeaMeTa B MporpaMMe Mo XUMHU
YTOYHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOTO
obmero oOpazoBanusa. CeromHs B o0pa3oBaHMM 0CO00 3HAYMMOW MPH3HAETCS
HANPaBIIEHHOCTh ~ OOy4YeHWsT HAa  pPa3BUTHE W  CAMOPA3BUTHUE  JTUYHOCTH,
dbopMupoBaHrneeé WHTEIJIEKTa M 00meld KynbTypbl. OOyueHne YMEHHUIO YYHUTHCS U
MPOIOJIKATHCBOE 00pa30BaHKME CAMOCTOSATENIBHO CTAHOBUTCS OJHOM M3 Ba)KHEUIIIMX
¢byHKIUI y4eOHbIX TPEIMETOB.

B cBs3u ¢ aTMM mpu H3yyeHUM NIpeaMeTa Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus TOMUHHUPYIOIIEE 3HAUCHUE MPUOOPENN TaKue IIeNn, KaK:

dbopMUpOBaHHE HMHTEIUIEKTYalTbHO Ppa3BUTOM  JUYHOCTH, TOTOBOM K
caMo00pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY HPUHATHIO pELIEHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSM XKU3HU;

HAIPaBJICHHOCTh 00YUYEHHUS Ha CUCTEMAaTUYECKOE TPUOOIIICHUE 00yJarOIINXCAK
CaMOCTOSITENIbHOM TO3HABATENIbHON JEATENbHOCTH, HAYYHBIM METOJaM TO3HAHMS,
(opMUPYIOITUM MOTHBALIUIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUH;

obecrieueHre YCIOBUM, CIIOCOOCTBYIOIIMX MPHOOPETEHHIO OO0yYarOIIMMHUCS
OMbITa Pa3HOOOpPa3HOM JEATENbHOCTH, MO3HAHUS U CaMOIIO3HAHUS, KIIFOUEBbIX
HABBIKOB (KJIFOUEBBIX KOMITETEHIIMI), UMEIONINX yHHUBEpPCAJIbHOE 3HAYCHHE IS
pa3IMYHBIX BUOB JIESTEIBHOCTH;

dbopMupoBaHre yMEHUI OOBICHATH M OLEHUBATH SIBJICHUS OKPYKAIOLIETO MHUpa
Ha OCHOBAHWH 3HAHUU U OIIBITA, MOJYYEHHBIX MPU U3YYCHUN XUMUH;

¢dopMupoBaHue y 00ydaroIUXCsl TYMAHUCTUYECKUX OTHOLIEHWM, TOHUMaHUs
[IEHHOCTH XUMHUYECKHX 3HAHUM i1 BBIPAOOTKM SKOJOTHYECKH IEIeCO00pa3HOro
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MpunoxeHne k AOOIM OO0 3P

NOBEACHUS B OBITY U TPYJIOBOM AEATENBHOCTU B LEJSAX COXPAHEHUSI CBOETO 3/I0POBbS
Y OKPY’KAIOILIEW TPUPOJIHOMN CPELBI;

pa3BUTHE MOTHBAIMK K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHHUIO HA OCHOBE YCBOEHUS OOIEYEIIOBEYECKUX IIECHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIET0 00yUeHHUS.
MECTO YYEBHOI'O ITPEJIMETA «XUMHUS» B YYHEBHOM IIJIAHE

B cucreme oOmiero oOpa3oBaHus XUMHs MpU3HAHA 00A3aTENbHBIM Y4€OHBIM
peIMETOM, KOTOPBIA BXOAUT B COCTaB NMPEAMETHOM 001acT «EcTecTBEeHHO-HAayUHbIE
MPEIMEThD.

OO6m1ee 9ucao 4acoB, PEKOMEHIOBAHHBIX JIJIsl U3yUYEeHUST XUMHH, — 136 4acoB: B
8 kitacce — 68 yacoB (2 yaca B Hezel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIIO).
COAEPXAHUE YYEBHOI'O ITPE/IMETA
COAEPKXAHUE OBYUEHUS B 8 KJIACCE.

[lepBoHayUaNbHBIC XUMUUECKUE TTOHSTHS.

IIpeqmer xumuu. Ponp XMMUM B JKU3HM 4YeJOBEKa. Terna M BEHIECTBA.
®u3nyecKue CBOICTBAa BENIECTB. ArperatHoe cocTosHHE BemecTB. l[loHsTue o
METOJIaX MO3HaHUSA B XUMHUU. XUMHUSA B cCUCTeME HayK. UucCThle BEHIECTBA U CMECH.
Crnoco0slI pa3zjieneHust cMeceil.

ATOMBI W MOJEKYJIbl. XUMHUUYECKHE OdJeMeHThl. CHMBOJBI XUMHYECKUX
31eMeHTOB. [IpocThie U C0XKHBIE BElIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumuueckas hopmyna. BaareHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHUTeNbHAasi aTtoMmHasi macca. OTHOCHUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBast 101l XUMHYECKOTO AJIEMEHTA B COCIMHEHHH.

POU3UYECKUE U XUMHUYECKUE SIBIICHUSI. XUMUUYECKasA PEAKIUs U €€ MPU3HAKHU.
3aKOH COXpaHEHMs] MacChl BeIeCTB. XUMHUYeCKHWe ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PEAKIUi (COeTUHEHNS, Pa3I0KEeHUS, 3aMEIICHHs, OOMEHa).

XUMHUYECKHUM SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUUYECKOM ITOCY0M, C MPaBUIAMU
paboThl B JabOpaTopuu U MpuéMaMu OOpallleHus C TabopaTOPHBIM 000pYyIOBaHUEM,
M3yYeHHE W omnucaHue (U3MYECKUX CBONCTB 00pa3I0OB HEOPraHUUYECKUX BEIIECTB,
HaOmofeHne (usmdeckux (TIaBJICHUE BOCKA, TasHUE JbJa, PAaCTHpPaHUE caxapa B
CTyNKE, KHIIEHHE U KOHJEHCAllUsl BOJbI) M XUMHUYECKUX (TOpPEHUE CBEYH,
MPOKaJIMBaHUE MEIHOW MPOBOJIOKH, B3aMMOJICUCTBHE Meja C KHUCJIOTOH) SIBICHUMH,
HaOJII0/ICHUE U OTTMCAHUE TTPU3HAKOB MPOTEKAHUS XUMUYECKUX PeaKiuil (pas3ioxKeHue
caxapa, B3aMMOJICUCTBUE CEPHOM KHCJIOTHI C XJOPUIOM Oapus, pa3jioKeHUE
ruapokcuna meau(ll) mpu HarpeBaHuM, B3aUMOJICHCTBUE Kejle3a C PAaCTBOPOM COJIH
Menu(Il)), wmsydenue cmocoOOB paszaeneHus cMeced (C  TOMOIINBI0 MarHuTa,
bunbTpOBaHKE, BHIMTAPUBAHUE, TUCTUILISIMUSA, XpoMaTorpadus ), TpOBEICHUE OYUCTKH
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NOBapeHHOW COJIM, HAOJIOJIEHWE M ONHUCAaHUE pEe3yJbTAaTOB MPOBEIACHUS OIbITA,
WJUTIOCTPUPYIOLIEr0 3aKOH COXPAaHEHUS MACChl, CO3JaHUE MOJEIEH MOJEKYJ
(LLIapOCTEPIKHEBBIX ).

Baxnenmue npeacTaBuTEN HEOPTaHUIECKUX BELIECTB.

Bo3ngyx — cmecek razoB. CocraB Bo3ayxa. Kucnopoa — 3JIEMEHT M MPOCTOE
BenecTBo. Haxoxnenue kuciiopoja B npupoe, Gu3nieckue 1 XMuMUYECKUe CBOMCTBRA
(peakmuu  topenusi). Oxcupawl. [lpumenenue kucinopoga. CrocoObl MOTyYeHUS
KHCJIOPOJia B TaOOPAaTOPUH U MPOMBINIIIEHHOCTH. KpyroBopoT Kucioposa B MpUpo/Ie.
O30H — aoTponHas MoAU(PUKALIKAS KUCIOPOIa.

TennoBoi 3¢ (PekT XUMHUUECKOW peaklui, TEPMOXUMUYECKHUE YPABHEHUS, IK30-
YU JHIOTEPMHUUECKHE PEAKIMHU. TOIUIMBO: Yroidb M METaH. 3arpsi3HEHUE BO3yXa,
yCWJICHHE MapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocTtoe BemecTBo. Haxoxnenue Bogoposa B NpUpoe,
dbu3uYecKre U XUMHUYECKUEe CBOMCTBA, MPUMEHEHHUE, CLIOCOObI MoJydeHus. KUCIoTh 1
COJIH.

KonunuectBo BemectBa. Moib. Mosnsipaas macca. 3akoH ABOTapo.

Moutsipablit 00BEM Ta30B. Pac4€Thl 10 XUMUYECKUM YPaBHEHUSIM.

dusnyeckne CBOWCTBA BOJbl. Bojga kak pactBoputenb. PacTBOpEI
HacplllieHHBIE W HEHACHIIIEHHBIC PAacTBOpPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 107151 BEILIECTBAB pacTBOpPE. XMMHUUYECKHE CBOMCTBA BOIbl. OcHOBaHuUs. PoJib
pacTBOpOB B NPUPOJIE U B KU3HU 4YelnoBeka. KpyroBopor BoAbl B MPUPOIE.
3arps3HeHne NpUupoaHbIX Boj. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranuudeckux coeaunenuit. Oxcuabl. Knaccudukanms
OKCHUJIOB:  coJjieoOpa3yromiue  (OCHOBHBIE,  KHUCIOTHBIE, amM(pOTEepHbIE) U
HecosieoOpaszyromnue. HomeHnkiatypa OKCHIOB (MEXKIyHApOAHAs W TPHUBUAIbHAs).
DU3NYECKHE U XUMUYECKHE CBOMCTBA OKCHIOB. [lorydenne okcuaos.

OcHoBanus. Krnaccudukanuss OCHOBaHHM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHusl. HomeHkinarypa ocHOBaHMM (MEXAyHapoAHas W TpUBHUAIbHAsA).
DuU3MYECKUE U XUMUYECKHAE CBOMCTBA OCHOBaHUM. [lonydyeHne ocHOBaHU.

Kucnotsl. Knaccuduxanus kucnot. HomeHnkinatypa KUCIOT (MEXIyHaApOHAS U
TpuBUaibHasi). DU3MUECKME W XHMMHUYECKHE CBOMCTBA KHUCIOT. Psj aKTUBHOCTH
metaioB H.H. bekerosa. [lonydyenue Kucmor.

Conu. HoMmeHknarypa cosneit (MexyHapoHasi U TpUBUAIbHAS).

du3nUYeCcKre U XUMUYECKHE CBOMCTBA cosiel. [lomyuenune coneil.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHU.

XUMUYECKU  SKCIEPUMEHT: KA4YeCTBEHHOE OINPEACIICHHE COAECpKaHUS
KHCIIOPOJa B BO3AYXE, NMOJyYEeHUEe, COOMpaHue, paclio3HaBaHUE U U3YYEHHE CBOWCTB
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KHUCIIOpOJa, HaOMIOJEHUE B3aMMOJEHCTBUS BEIIECTB C KHUCIOPOJAOM U YCIOBHUSA
BO3HMKHOBEHHUSI W NPEKpalleHHUs] ropeHus (Iokapa), O3HAKOMIIEHHE ¢ oOpasliaMu
OKCHJIOB U OMTMCAHUE UX CBOWCTB, TIOJy4YCHHUE, COOMPAHUE, PACTIO3HABAHUE U N3YICHHE
CBOMCTB BoJOopoja (TropeHue), B3aumojiercTBue Boaopoaa ¢ okcuaom meau(Il)
(BO3BMOXKHO HCIIOJIb30BAHUE BHUIECOMATEpPUAIOB), HaOIOJeHHe OO0pa3lloB BEIECTB
KOJM4YeCcTBOM | MOJb, HCCIeOBaHME OCOOCHHOCTEW pPACTBOPEHHUS BELIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBICHUE PACTBOPOB C ONPEACIEHHON MaCCOBOU
JI0JIEM PacTBOPEHHOIO BEIIECTBA, B3aUMOJAECHCTBHE BOJIbI C METAJUIAaMH (HATpUEM U
KaJibI[ueM) (BO3MOKHO MCITOJIb30BaHUE BUIEOMATEPUAIIOB), ONPEICICHUE PACTBOPOB
KHCJIIOT M IeJoYyeld ¢ TOMOIIbI0 HMHAMKATOPOB, UCCIEI0OBaHUE O0Opa3IoB
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB, HAOJIOJECHUE M3MEHEHUS OKpPACKU
WMHJIUKATOPOB B PacTBOpPaxX KUCIOT M IIENOYEHl, U3y4eHUE B3aUMOAECHCTBUS OKCHIA
Mmeau(Il) ¢ pacTBOpoM CepHOM KHUCIOTHI, KHCIOT C MeTaJlaMH, peaKIui
HEeUTpanu3aluu, TOJYYCHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OIHOTO
MeTajuia IPyruM M3 pacTBOpa COJIM, PEIICHUE DKCIEPUMEHTAIbHBIX 33/1a4 MO TEME
«BaxxHenIme KI1acchl HEOPraHUYECKUX COCAUHEHUID.

[Iepunonnueckuit 3akoH W llepuomnueckas cucremMa XMMHUUYECKHUX DJIEMEHTOB
.. MengeneeBa. CrpoeHue aroMoB. XuMHYeCKass CBs3b. OKUCIUTEIBHO-
BOCCTAHOBHUTEIIbHBIE PEAKIINH.

[lepBble TOMBITKA KJIAcCU(PUKAIMA XUMHUYECKUX »JJeMeHTOB. I[loHsatne o
IPYIIax CXOHBIX AJIEMEHTOB (ILIETIOYHBIE U METOYHO3EMEbHBIE METAILIIbI, FAJIOTEHBI,
WHEPTHBIE Ta3bl). OJIEMEHTHI, KOTOphle 00pa3yloT aM(@OTEepHBIE OKCUIBI H
TUAPOKCHUJIBI.

[lepnommueckuit 3akoH. I[lepronnueckas cucTEMa XHMHYECKHX DIJIEMEHTOB
JI.1. MenneneeBa. KopoTkornepuoanas u jimmHHONIEproaHast popmel [lepuoaunaeckoit
cucreMbl xumuueckux aneMeHToB .M. Menneneesa. Ilepuonsl u  rpymnmsl.
PuU3NUECKNN CMBICI TOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHbl. CTpoeHUE
ANIEKTPOHHBIX 000JI04€K aTOMOB NEPBBIX 20 XUMHUUECKUX 3eMeHTOB lleproanueckoil
cucreMbl J[.U. MenneneeBa. XapakTepUCTUKA XUMHYECKOIO »JJEMEHTa IO €ro
nonoxeHuro B [lepuognueckon cucreme /.M. Meneneena.

3aKOHOMEPHOCTH M3MEHEHHUSI pPagdyca AaTOMOB XHMHUYECKUX DJIIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWMCTB MO TPYyIIAM U IMEPUOJIaM. 3HAYEHHUE
[Tepunoanueckoro 3akoHa u [lepnoanMYecKON CUCTEMBI XUMUYECKUX 3JIEMEHTOB JJISI
pa3BuTHs HAyKU U npakTuku. J[.11. MeHneneeB — yu€HbIi U rpa)KJaHVH.

Xumuueckasi cBsi3b. KoBaneHTHas (MOJdsipHass YW HEMOJSIpHAs)  CBS3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBS3b.
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Crenenb okuciieHusa. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Tporecchl
OKHUCJICHHS U BOCCTAHOBJICHHS. OKHCIIUTENIN U BOCCTAHOBUTEIIH.

XUMHYECKUN OSKCIEPUMEHT: H3yuyeHHe OOpasloB BEIIECTB METAUIOB U
HEMETAJJIOB, B3aMMO/ICHICTBHE THAPOKCUAA IMHKA C PACTBOPAMHU KUCIIOT U IIEJIOYEH,
IPOBE/ICHHE OTIBITOB, WUTIOCTPUPYIOUTUX pUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUil (FOpeHue, peakiuu pasyIoKeHHUs,
COCJIMHECHUA).

MexnpenMeTHsie CBsI3H.

Peanuzanusi MeXNpeIMETHBIX CBSI3ed MpPU HM3YYEHUH XUMHUU B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHUH,
TaK W TIOHSATUM, SBIAIONIUXCS CUCTEMHBIMH JUIS  OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmue ecTeCTBEeHHO-HAyYHbIE TOHATHS: HAY4YHBIM (DaKT, TUmoTe3a, Teopus,
3aKOH, aHajJdu3, CHUHTe3, Kiaccudukauus, MEePUOJUYHOCTh, HAOJIOJACHUE,
AKCIIEPUMEHT, MOJIEIMPOBaHUE, U3MEPEHUE, MOJICITb, SIBJICHUE.

du3nka: Matepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUU 3apsij, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, (M3NYECKUe BEIUUNHbI, €IUHUIIBI U3MEPEHUS,
KOCMOC, IIJIaHEThI, 3BE3/1b1, COTHIIE.

buonorus: porocunrtes, aApixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MTOPOJIbI, MOJIE3HBIE
HCKOIMAaEeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

COAEPKXAHUE OBYUEHMUS B 9 KJIACCE.

BemiecTBo u xumuyeckasi peakiusi.

ITepuonnueckuit 3akoH. llepuommueckas cucreMa XHUMHYECKHUX DJIIEMEHTOB
J.1. MenneneeBa. CTpoeHHUE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOWCTB
XUMUYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KAIIUS, KAJIbIU U X COCTUHEHUI B
COOTBETCTBHH C MOJIOKEHUEM AJIEMEHTOB B [lepruouyeckoii cucTeMe U CTPOSHUEM UX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XWMHYECKOH CBSI3U. THIBI KPUCTAILUIMYECKUX
PELETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIMYECKON PEIIETKU U BU1A
XMMHUYECKOU CBSI3H.

Knaccuduxanuys 1 HOMEHKJIATypa HEOPraHUUECKUX BEIIECTB (MEXKIyHApOAHAS
U TpuBHalbHAasA). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM
KJlacCaM HEOPraHMYeCKUX COEAUHEHUM, TE€HETHYECKas CBSI3b HEOPTaHUYECKUX
BEILIECTB.

Kiaccudukanust XuMUYeCKUX peakiuil o pa3IuyHbIM Npu3HaKaM (1o YUCITy U
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COCTaBY YYacCTBYIOUIMX B PEAKI[MU BEILIECTB, M0 TEIJIOBOMY 3 (PEKTY, M0 U3MEHEHUIO
CTETICHEW OKHUCJICHHMS XUMHUYECKHUX »BJIEMEHTOB, MO OOpaTUMOCTH, MO Y4YaCTHUIO
KaTajm3aTopa). JK30- U 3HJI0TEPMUYECKUE PEAKLIUN, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTue o ckopoctu XuMmHueckod peakiuu. lloHarue 006 0OpaTUMBIX U
HEOOpAaTUMBIX XHMHUYECKHX peakiusx. [IoHSTHE O TOMOTeHHBIX M TE€TEPOTCHHBIX
peakuusx. [lonstue o xumMuueckoM paBHOBecHH. DAaKTOPHI, BIUSAIOMINE HA CKOPOCTh
XUMHUYECKON pEaKUH U MOJ0KEHHE XUMUYECKOTO PAaBHOBECHSI.

OKHUCAUTENbHO-BOCCTAHOBUTEIbHBIE  pEaKIMM,  JJIEKTPOHHBIM  OamaHc
OKHUCJIUTENbHO-BOCCTAHOBUTEIHHOM peakImH. CocraBnenue ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUMid €  HCIOJb30BAHHMEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopurs 31EKTPOIUTUUECKON TUCCOUMALNN. DJAEKTPOJIUTHI U HE DIIEKTPOIUTHI.
Karnonbl, aHnoHbl. MexaHU3M JAMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BHJIAMH
XUMUYecKoi cBsi3u. CteneHp auccouranuu. CUIIbHbBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakuun nonHoro obmeHa. YcClIOBHUS MPOTEKaHUS peaklMii MOHHOTO OOMEHa,
MIOJIHBIE U COKPAIlIEHHBIE HIOHHBIE YpaBHEHHUS peakinii. CBONWCTBA KUCIOT, OCHOBaAaHUM
M COJIe B CBETE TPEICTABICHUNM 00 DIEKTPOJIUTUYECKONW JTUCCOIUAIUH.
KauectBennsie peakuiuu Ha HOHBL. [loHsATHE O TUAPOIU3E CONEH.

XUMHYECKUI 3KCHEPUMEHT: O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKHX
PEETOK HEOPraHMYECKUX BEIIECTB — METAJVIOB U HeMeTauioB (rpadurta U aamasa),
CIIOKHBIX BEIIECTB (XJOpHAAa HATpUs), MCCIEIOBAHUE 3aBHUCHUMOCTH CKOpPOCTHU
XUMHUYECKOM peakluu OT BO3JACHCTBUS pa3iMYHbIX (PAKTOPOB, HCCIEIOBAHHE
AIEKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB, IPOLIECCA TUCCOLMALMN KUCIIOT, IIEN0YEn
U coyel (BO3MOXXHO HCIOJb30BAHME BUIECOMATEPUATIOB), TPOBEJIECHUE OIIBITOB,
WUTIOCTPUPYIOIINX MPU3HAKK MPOTEKaHUsl peakuuil HOHHOTO oOMeHa (0Opa3oBaHUe
0caJKa, BbIIEJIEHUE ra3a, 00pa30BaHUE BOJIbI), ONBITOB, MILTIOCTPUPYIOIUX IPUMEPHI
OKHCJIUTEIBHO-BOCCTAHOBUTENBHBIX PpEaKIUil (FOpEeHHe, peakluu pasyIoKEeHMUs,
COEIMHEHHS] ), pACIIO3HABAHNE HEOPTaHUYECKUX BEIIECTB C MOMOIIbIO KaYECTBEHHBIX
peaKklMii Ha HOHBI, PEIIEHUE SKCIIEPUMEHTANBHBIX 33/1a4.

HeMmeranisl 1 uX cOeJUHEHUS.

OOmast xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHusa. CTpoeHne M (U3HYECKHE CBOWCTBA MPOCTHIX
BELIECTB — TAJIOTEHOB. XMMHUYECKUE CBOMCTBA HA TPUMEPE XJI0pa (B3aUMOIEUCTBHE C
METaJUlaMH, HEMeTajUlaMH, Iesodyamu). XiopoBoaopona. ConsiHas KHUCIOTa,
XUMUYECKHE CBOMCTBA, MTOJIyYEHUE, IPUMEHEHHE. JelicTBHE XII0pa U XJIOPOBOIOPOAA
Ha OpraHu3M YeloBeKa. BaykHelme XJIOpuIbl U UX HAXO0XKICHUE B IPUPOJIE.

OOmast xapaktepuctiuka smeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOECHHS
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aTOMOB, XapaKTEPHbIE CTENIEHNU OKUCIICHUSI.

Crtpoenue u (pu3HUEcKUe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAA U CEPHI.
AmnoTponHble MOIUGUKALMKA KUCIOPOJa U Cepbl. XUMHYECKHE CBOMICTBAa CEpBHI.
CepoBogopoJi, cTpoeHue, pu3nuecKue U XUuMu4deckue cBoicTBa. OKCUIBI Cephbl Kak
MPEACTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, (U3HMUECKUE U XUMUUYECKHE
cBoicTBa (OOIlIME Kak TMPEACTaBUTENS Kilacca KHUCIOT U crenuduyeckue).
XUMUYECKUE PEaKIuy, JIeKaIIMe B OCHOBE MPOMBIIUIEHHOTO CHOC00a MOTy4YeHHUs
cepHoi KucaoThl. [Ipumenenue. Com cepHOl KUCIIOThI, KAYECTBEHHAsI pPEaKLUs Ha
cynbdar-uoH. HaxoxaeHue cepbl M €€ COCAMHEHUW B MpUpPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH cpeAbl COEIMHEHUSIMH cephbl (KHUCIOTHBIE JOXKIM,
3arps3HEHHUE BO3lyXa U BOJOEMOB), CIIOCOOBI €0 MIPEA0TBPAICHUS.

OOmast xapakTepucThka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEIIEHH OKUCIICHUSL.

A30T, pacnpocTpaHeHue B mpupoje, GU3MYecKre U XHMHYECKHUE CBOMCTBA.
Kpyrosopor azota B npupojie. AMMHaK, ero Gpu3N4ecKue U XMMUYECKHE CBOICTBA,
noyrydeHue u npuMenenne. Coau aMMOHUS, UX (PU3UYECKUE U XUMHUECKHE CBOMCTRA,
npuMeHeHue. KauecTBeHHass peakiusi Ha HOHbI aMMOHHMS. A30THas KHUCJIOTa, €€
NoJly4eHue, Pu3nyeckre U XuMU4Yeckrue CBOMCTBa (00LMe KaK MpeCcTaBUTeNs Kiacca
KHUCIIOT U crnenuduyeckue). Mcnoab30BaHne HUTPATOB U COJIE aMMOHUSI B KaUeCTBE
MUHEpaIbHBIX yA0OpeHHi. XHMHYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpe.bl
COEIMHEHUSIMU a30Ta (KUCIOTHBIE JOXK U, 3aTPsA3HEHNE BO3/1yXa, TOYBBI M BOAOEMOB).

docdop, amtorpornnsie Mmogudukamu Gocdopa, busndeckne U XUMHUIECKUE
ceorictBa. Okcun pocdopa(V) u dochopHast kucinora, Puznueckue U XUMUUYECKUE
cBOMcCTBa, mnosydeHue. HcnonbzoBanue (ocdaroB B KadyecTBE MHUHEPAIbHBIX
yI0OpEHUH.

O6mast xapakrepuctuka snemMeHToB IVA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIIEHUS.

VYrnepoa, amioTponHble MOAM(PUKALIMM, PpaCIpOCTPAaHEHUWE B MPHUPOJE,
du3nueckue U XuMudeckue cBoicTBa. Aacopouus. KpyroBopot yrieponaa B mpupoze.
Oxkcunpl yriepoaa, ux (U3MUECKUE U XUMUYECKUE CBOWCTBA, JACHCTBUE HA >KUBBIC
OpraHMU3MBbI, MOJIyYEHHE U NMPUMEHEHHE. DKOJIOIMUeCKHe MpoOJEeMbl, CBSI3aHHBIE C
okcusioM yriepoaa(IV), runoresa rinodanbHOTO MOTEIUICHUS KJIMMAaTa, MapHUKOBBIM
addekt. YronpHas KuclioTa U €€ Coyih, uX (PU3MYECKUE U XUMUYECKHE CBOMCTBA,
noixyyeHue u npuMmeHeHwe. KauecTBeHHass peakuuss Ha  KapOOHAT-HOHBI.
Hcnons3zoBanne kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUICHHOCTH U CEIIbCKOM
XO35UCTBE.

[lepBoHayanbHbIE TOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHSX
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yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJI, TIUIEPUH, YKCYCHasl KUclioTa). Mx
COCTaB M XuMudeckoe crtpoeHue. [loHATHE O OMOJIOTHMYECKH Ba)KHBIX BEIIECTBAX:
KUpax, OeyKax, yriaeBojax — U UX POJIM B KU3HH YeJIoBeKa. MaTepuaibHOE €IMHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCMHEHUH.

KpemHunii, ero ¢usnueckue MW XHUMHYECKHE CBOMCTBA, IMOJy4YEeHUE U
npumeHeHnue. CoequHeHus KpeMHus B npupoje. O0mue npeacraBieHus 00 OKCuie
kpemMuusA(IV) u xpemuueBod kucinore. CHIMKAThl, UX HCIOIb30BaHUE B OBITY,
MEJIUIINHE, TPOMBIIIIEHHOCTU. BaxkHelme cTpouTeNnbHble MaTEpUabl: KEPAMHUKA,
CTEKJIO, ILIEMEHT, OeToH, Xene300eToH. [Ipobiiembl 0€30MacHOro MCIOJIB30BAHUS
CTPOUTENHHBIX MATEPUAJIOB B TTOBCETHEBHOM JKM3HU.

XUMUYECKUI JKCIIEPUMEHT: U3y4eHUE 00pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOWCTB COJITHOW KHUCJIOTBI, IIPOBEICHNE KAUECTBEHHBIX PEAKLINI HAa XJIOPUA-UOHBI U
HaOIIOZICHNE TPU3HAKOB WX TMPOTEKAHWs, OIBITHI, OTpaXkaronue (Qunyeckue u
XUMUYECKHE CBONCTBA TaJOT€HOB WM MX COEAUMHEHUM (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHME ¢ oOpa3laMud XJOpUAOB (TaJOreHuI0B),
O3HaKOMJIEHHE ¢ oOpa3liamMu cepbl U €€ COSAMHEHUSIMU (BO3MOXKHO HCIIOJIh30BaHUE
BUJICOMATEPHAIIOB), HAONIOJCHUE Tpollecca OOYIIMBaHUS caxapa IOoJ JIeHCTBUEM
KOHIICHTPUPOBAHHONW  CEpPHOM  KHUCJIOTHI, M3y4€HHE XUMHUUYECKUX  CBOWMCTB
pa30aBIEHHOMN CEPHOM KUCIIOTHI, TPOBEICHUE KAYECTBEHHOM peakluy Ha CyIb(}aT-uoH
1 HaOJII0/ICeHHE TIpU3HaKa €€ MPOTeKaHusl, O3HAKOMJICHHE ¢ (PU3NYECKUMU CBOMCTBAMU
azota, gocdopa U UX COeNUHEHUN (BO3ZMOXKHO HCIIOIH30BAHUE BUEOMATEPUAITIOB),
oOpaslamu  a30THBIX U (GOChOpPHBIX  yAOOpEHUH, TMOJydeHue, CcoOupaHue,
pacrio3HaBaHHE U U3y4YCHUE CBOMCTB aMMHUaKa, MPOBEJACHUE KaueCTBEHHBIX peaKIuii
Ha HWOH aMMoHus U ¢dochaT-MOH U HU3YyUYEHHE TMPU3HAKOB HX TMPOTEKAHMUS,
B3aUMOJICHCTBUE KOHIEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIbO (BO3MOXHO
HCIIOJIb30BaHNE BUIEOMATEPUAJIOB), U3YUYEHHE MOJEJECH KPUCTALTNYECKUX PEMIETOK
anmasa, rpaduta, QyiepeHa, 03HaKOMIICHHE ¢ TIPOIIECCOM aIcOPOIIMU PaCTBOPEHHBIX
BEIIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTHUBOTrasza, IOJyYEHHUE,
coOupaHue, pacrno3HaBaHUE U M3YYEHUE CBOWCTB YTJIEKUCIIOrO Tra3a, MPOBEJICHHE
KAueCTBEHHBIX PEAKIMi Ha KapOOHAT U CHJIMKAT-MOHBI U M3YyYCHHE MPU3HAKOB UX
MPOTEKAHUS, O3HAKOMIICHUE C MPOAYKIHNEN CHIIMKATHON TPOMBIIIJIEHHOCTH, PEILIEHUE
AKCIIEPUMEHTAJIbHBIX 3aJ1a4 10 TeMe «BakHel e HeMeTaJuTbl U UX COCTUHCHUS».

MeTtanibl 1 X COCUHEHHUS.

OO6m1as XxapakTepuCTUKa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nonoxxeHus B [lepuonnueckon cucreme xumuueckux anemMeHToB /.M. Menaeneesa u
cTpoeHusi aToMoB. CTpoeHune MeTaiuioB. MeTramauyeckas CBA3b U METAJUIMYECKast
KPUCTAJUINYECKAsl pEIETKA. OJIEKTPOXUMHUYECKUN pAX HANPSHKEHUHM METAJUIOB.
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duznueckre W XUMHYECKHE CBOMcTBa MeTauioB. OOmiMe crnocoObl MOTy4YeHUs
MetauioB. [loHsTHE O KOpPpO3WHM METAIOB, OCHOBHBIC CIIOCOOBI 3aIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, YyT'yH, TIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHUE B OBITY
Y IPOMBIILICHHOCTH.

[Ilenounsie MeTayuibl: MOJIOKEHUE B llepuoamyeckon cucteMe XUMUYECKUX
anemeHToB .M. MeHneneeBa, CTpOEHHME HMX AaTOMOB, HAaXOXICHUE B IIPUPOJIE.
du3znyeckre U XUMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus W Kamus). OKCuasl U
TUIPOKCUIBI HATPUA U Kalusl. [ [puMeHeHne MEen0YHbIX METAIIOB U UX COCIMHEHUM.

IIlenouHo3eMeNnbHBIE METAJUIBI MAarHud M KaJblMW: IIOJOXKEHHE B
[Tepuoanueckon cucreme xumuueckux 3neMeHToB .M. MeHneneeBa, CTpoeHUE HX
aTOMOB, HaxoXAeHue B mpupoae. OPU3NUECKne U XMMUYECKHUE CBOWCTBA MAarHus U
Kanbpliusa. Baxuenmume coenuHeHUs Kaiablius (OKCUI, THAPOKCHU, COJIM). XKECTKOCTD
BOJIbI U CITOCOOBI €€ yCTpaHEeHHUSI.

AJIOMUHUN: TIOJ0KeHUe B lleprnoanueckoi cucTreMe XMMUYECKUX AJIEMEHTOB
J.W. MenneneeBa, CTpOCHHE aroma, HaxOoXIAeHHE B Ipupone. Pusuueckue u
XUMUYECKUE CBOMCTBA altOMHHHS. AMQOTEpHBIE CBOWCTBA OKCHIA U THUIPOKCHUIA
AJFOMUHUSL.

Kenezo: monoxenue B llepmogmyueckoll CHCTEME XUMHYECKUX AJIEMEHTOB
J.W. MenneneeBa, CTpOCHHE aroma, HaxOXIeHHE B Ipupone. Pusuyeckue u
XUMHUYECKUe cBoWcTBa kene3a. Oxcuapl, ruapokcuabl u comu keneza(ll) wu
xene3a(Ill), ux cocras, CBOICTBA U MOTYyUYECHHUE.

XUMHYECKHUH IKCIIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3IiaMy METaJUIOB U CILIABOB,
uX (U3NYECKUMHU CBOWMCTBAMM, HW3YyUYCHHE pPE3yJIbTAaTOB KOPPO3UU METAILJIOB
(BO3BMOXKHO MCIOJIb30BAHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOACHCTBUS
OKCHJIa KaJblIUsSI U HATPUA C BOJOUN (BO3MOKHO HCMOJIb30BAHUE BUIECOMATEPUAIIOB),
WCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIpOLIECCA TOPEHUS XKeje3a B KHUCIOPOJIE
(BO3MOXKHO ~ HWCIIOJB30BAaHHWE  BHJIEOMATEpPHAIOB),  NPHU3HAKOB  MPOTEKAHUSA
KaueCTBEHHBIX PEaKIIMil HA MOHBI (MarHus, Kajiblus, allOMUHUS, IMHKA, kene3a(ll) u
xenesa(lll), menu(Il)), HaGaroieHre U OMUCAHUE TTPOIIECCOB OKPAITMBAHUS TJIAMEHU
MOHAMU HATpUs, KaJlusg W Kajblus (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUATIOB),
uccienoBanre aMm(pOTEPHBIX CBOMCTB TMAPOKCH]IA aTIOMUHHS U THAPOKCUJIA 1IUHKA,
pELICHUE DSKCIEPUMEHTAIBHBIX 3a1ad Mo TeMe «Baxueilmme MeTamwibl U UX
COCIIMHECHUSD.

XHUMUS 1 OKPYKArOIasi Cpena.

Hoseie marepuanisl 1 TexHonoruu. BemecrBa U marepuaisl B IMOBCEIHEBHOM
KA3HU 4YesrnoBeKa. XUMMHMS U 370pOBbe. be30IacHoe HCIOIb30BaHUE BELIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoms TpH XUMHYECKHX OXKOTaxX H
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oTpaBiieHUsAX. OCHOBBI 3KOJOTMYECKOW TpaMOTHOCTU. XHMHYECKOE 3arpsi3HEHHE
OKpYy»Karolen cpeasl (mpeaenbHas JonmycTuMasi KoHueHTpauus BemectB — [IJIK).
Ponp xuMum B perieHnn IKOJIOTHIECKUX MPOOIIEM.

[IpupogHbie MUCTOYHWUKH YTJIEBOAOPOJOB (yroyib, MPUPOMHBIN Ta3, HEDTH),
MPOJIYKTHI UX MEePEPAOOTKU, UX POJIb B OBITY U TPOMBILUIEHHOCTH.

XUMHUYECKHUH SKCTIEPUMEHT: U3y4YeHHe 00pa3lioB MaTepruaoB (CTEKIIO0, CIJIaBbl
METaJUIOB, TTOJIMMEPHBIE MaTEPHAIIBI).

MesxnpenMeTHbIE CBA3H.

Peanuzanusi MeXNpeIMETHBIX CBSI3ed TMpU HM3yYEeHUH XUMUU B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK W TIOHATWH, SBJISIONIMXCS CHUCTEMHBIMH JUISI OTICIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmue ecTeCTBEeHHO-HAy4YHbIE TMOHATUS: HAy4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHus, aHaldu3, CUHTE3, KilaccudpuKanus, NEepUOJAUYHOCTh, HaOJIOJICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, UBMEPEHHUE, MO/JIETb, SIBJICHUE, MAPHUKOBBINA 2P (DEKT,
TEXHOJIOTHSI, MAaTEPUAIIBI.

duzrka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIHI,
PaIMOaKTUBHOCTb, MOJICKYJIA, SJICKTPUUECKUH 3apsi/l, MPOBOJHUKH, MTOJTYITPOBOHUKH,
TUAJIEKTPUKHU, (OTODJIEMEHT, BEIIECTBO, TENO, OOBEM, arperartHoe COCTOSIHUE
BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAJUIMUECKas pEmETKa, CILIaBbI,
¢bu3HUecKre BeINYUHBI, €AMHHUIIBI N3MEPEHUsI, KOCMUYECKOE MTPOCTPAHCTBO, MJIAHETHI,
3BE3161, ComHIIE.

buonorus: ¢otocuHTe3, nbIxaHue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHbIE
ya0OpeHus, MUKPOIJIEMEHTHI, MAaKpOIJIEMEHTHI, TUTATEJIbHbIC BEIIECTRA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOIbI, MOJIE3HBIE
HCKOIMAaEeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATDBI

[Inanupyembie pe3ynbTaThl OCBOCHHUS MPOTpaMMbl MO XHMHUU Ha YpPOBHE
OCHOBHOTI'O 00IIIEr0 00pa3oBaHMUs.

N3yyenne xuMuu Ha ypOBHE OCHOBHOT'O 00111er0 00pa30BaHMs HAIIPABIEHO Ha
JOCTIKEHUE OOYYaIOIMMUCS JIMYHOCTHBIX, METANpPEeIMETHBIX M MPEIMETHBIX
PE3yNbTaTOB OCBOEHHUS YU€OHOIO MPEAMETA.

JIMYHOCTHBIE PE3VJIbTATHI

JInyHOCTHBIE  pe3yJIbTaThl OCBOCHHS MPOrpaMMbl  OCHOBHOTO  OOIIETO
0o0pa3oBaHMs JIOCTUTAIOTCS B XOJie OOy4YeHUS XMMHUU B €IAUHCTBE Yy4eOHOU W
BOCITUTATEILHOW JICSITEIBHOCTA IIKOJIBI B COOTBETCTBHM C TPATUIIMOHHBIMU
POCCHUMCKAMH  COITMOKYJIBTYPHBIMH ¥ JTyXOBHO-HPaBCTBEHHBIMU  I[EHHOCTSIMH,
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NPUHATHIMU B OOINECTBE MpaBUJIaMU W HOPMaMH IOBEACHUS U CIHOCOOCTBYIOT
MpoIleccaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COLMATTU3AINH 00yJarOIIUXCS.

JIn4HOCTHBIE ~ pe3yJabTaThl ~ OTPAKAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBAThCA CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIUNA U PACIIUPEHUE
OTIBITA JICSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) nampuomuueckozo éocnumanus:

EHHOCTHOTO OTHOIIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY U
HAay4yHOMY HACJEIHWI0, TOHUMAaHMUS 3HAYEHUS XHUMHUYECKOM HAyKHU B JKU3HU
COBPEMEHHOT0 OOIIECTBA, CMOCOOHOCTH BJIAAETh JIOCTOBEpHOM HHGOpMALUEH O
MEePEIOBbIX JOCTHIKCHUSAX M OTKPBITUSX MHPOBOM W OTEUECTBEHHOW XHWMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2) 2paxcoancKo2o 60CRUMAHUA:

NPEACTAaBICHUS] O COLMAJIbHBIX HOpPMax W NpaBUJiaX MEXIMYHOCTHBIX
OTHOIIIEHUN B KOJIJIEKTHMBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, YueOHO-UCCIEI0BATEILCKOM, TBOPUECKON U APYTUX BUJIAX JACSATEILHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JICSITEIIbHOCTH MPHU BHITIOJTHEHUN YICOHBIX,
[03HABATEJbHBIX 3a7a4, BBIOJHEHUH XHUMHUYECKHX OHKCIEPUMEHTOB, CO3JaHUU
Y4EOHBIX MMPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAaHUIO U B3aMMOIIOMOIIY B MPOIECCe
ATON y4eOHOU NeATeIbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE MOBEJCHUE M MOCTYIKH
CBOUX TOBApHILEH C MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS
MOCJIEICTBUN IOCTYIKOB;

3) uennocmu HayuHo20 NO3HAHUA:

MHUPOBO33PEHUYECKUX TMPEJCTABICHUI O BEHIECTBE U XUMHUUYECKOM peakIiuu,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIFOIIMX OCHOBY
JUTSI TIOHUMAHUSI CYITHOCTH HAyYHOM KapTHHBI MUpPA, MPEACTABICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHS PUPObI, B3aAUMOCBSI3SX YEJIOBEKA C MPUPOIHOM CPEIoH,
O pOJIM XMMUU B MMO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIX MOTHBOB, HAMPABJICHHBIX HA MOJYyYEHHE HOBBIX 3HAHUN IO
XUMUU, HEOOXOIUMBIX ISl OOBSICHEHUS HAOJI01a€MbIX MPOIECCOB U SBICHUN;

MO03HABATENIbHON, NHGOPMAIIMOHHON U YUTATEIbCKOU KYJIbTYpbl, B TOM YHCIIE
HABBIKOB  CaMOCTOSATENbHONM paboThl C YYEeOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATypoOi, JOCTYNHBIMH TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHI;

WHTEpeca K OOYYEHHIO W TIO3HAHUIO, J0003HATEILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM0O00pa30BaHUIO, MPOCKTHOM M UCCIIEI0BATEILCKON JIEITETLHOCTH,
K OCO3HAHHOMY BBIOOpPY HAIPABJICHHOCTH U YPOBHS 00YUYEHUS B JaIbHEHIIEM;

4) gpopmupoeanusn Kyaiomypsl 300p0o6bs:

23



MpunoxeHne k AOOIM OO0 3P

OCO3HAaHMS LICHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOILLIEHHUS K CBOEMY 3/10POBBIO,
YCTAaHOBKM Ha 370POBBIM 00pa3 >KU3HU, OCO3HAHHS IOCJIEACTBUA W HETPHUITHSI
BpPEAHbIX  MNpUBBIUEK  (ymOTpeOJeHHs]  alKOrojs, HApKOTHUKOB, KypeHus),
HEO0OXOIUMOCTHU COOJTIOICHUS MTPaBUII 0€30MaCHOCTH NP 00PAIIEHUN C XUMUYECKHUMHU
BEIIECTBAMHU B OBITY U peaIbHON KU3HU;

5) mpyooeozo éocnumanus:

MHTEpeca K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil u TpyAa pa3iuyHOro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOM JESITEIBHOCTH, B TOM YHCIIE HA OCHOBE
IPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMHUHU, OCO3HAHHOT'O BEIOOpA UHIMBHUIYyaIbHOM
TPACKTOPUM TPOJOJDKEHUSI O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, YCHEUIHOM
npoecCHoHaNbHON AESITETbHOCTH M Pa3BUTUSL HEOOXOAUMBIX YMEHUMN, TOTOBHOCTD
aJIanTHPOBAThCA B MPO(eccHoHabHOM cpeje;

6) 9K0102UUECK020 80CRUMAHUSL:

HKOJIOTUYECKH 1€I€CO00Pa3HOr0 OTHOIIECHHUS K MPUPOJIE€ KaK UCTOYHUKY JKU3HU
Ha 3emMjie, OCHOBE €€ CYILIECTBOBAaHHs, IIOHMMAaHUS LIEHHOCTU 3J0pOBOTO H
Oe3omacHOro o0pa3a KU3HU, OTBETCTBEHHOTO OTHOUIEHHSI K COOCTBEHHOMY
($U3HUECKOMY U ICUXMYECKOMY 3/10POBBIO, OCO3HAHUSI IEHHOCTH COOJIIO/ICHUS PABUII
0e30IacHOr0 TMOBENIEHUS MpU padoTe ¢ BeElIeCTBAaMH, a TakKXKe B CHUTYaIlUsX,
YIPOKAIOMINX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TNPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3YYEHUU XUMHH, AJIS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPYKAIOIIEH TPUPOJHON CPEJIOH, ITOBBIIIEHUS YPOBHS
AKOJIOTUYECKON KYJIbTYpbl, OCO3HAaHMS TJIOOATBHOTO XapakKTepa HKOJIOTHYECKUX
npo0sieM U MyTel UX pelieHus: OCPEICTBOM METO/I0B XUMUU;

DKOJIOTMYECKOTO  MBINUICHHS, YMEHHMS  PYKOBOJCTBOBATbCSI UM B
II03HABATEIbHOW, KOMMYHUKATUBHON U COLIMAIIBHOM MTPAKTHUKE.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenmeTHsle pe3yibTarthl. B cocraBe MeTanpeaMeTHBIX pe3yJbTaToOB
BBIICJIAIOT 3HAYUMbIe NIl (POPMHPOBAHUS MHPOBO33PEHHS OOIICHAYYHbIE MOHATHS
(3aKOH, Teopusi, NPUHLMUII, TUIIOTE3a, (PAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U Ap.),
KOTOpPBIE HCIOJIb3YIOTCSI B €CTECTBEHHO-HAYUHbIX YYEOHBIX IPEeaMETax U MO3BOJISIOT
Ha OCHOBE 3HAaHUM M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJICTABICHUE O LIEJIOCTHOM
HAay4YHOM KapTHHE MUpa, U YHUBEpCAJIbHbIE Y4EOHbIC NEUCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIE, PETyJIATHUBHBIE), KOTOpPbIE OOECIEeUUBAIOT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO Y4eOHOI
JESATeNIbHOCTH.  MeranpeaMeTHbIE  pe3ysibTaThl  OCBOECHUSA  00pa3oBaTeNIbHOM
IpPOrpamMMbl M0 XMMHUH OTPAKAIOT OBJAJCHUE YHUBEPCAJIbHBIMHU MO3HABATEIbHBIMU
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NEUCTBUSAMHU, B TOM YHCIIE:

1) 6azoevie nocuueckue oeiicmeus:

YMEHUE HWCMOIb30BaTh MTPUEMBI JIOTHYECKOTO MBIIUICHUS] TPH OCBOCHUU
3HAHWM: PACKPHIBATh CMBIC] XMMHUYECKHX MOHSATUH (BBIICTATH WX XapaKTePHBIC
MPU3HAKH, YCTAHABJIMBATh B3aUMOCBS3b C JAPYTMMHU TOHSATHUSMH), HCHOJIb30BaTh
MOHATHUSL i1 OOBSICHEHUS OTIEIbHBIX ()AKTOB U SIBJICHWUM, BHIOMpPATh OCHOBAHUS U
KpUTEPUU JUIsI KIAacCU(UKAIMU XUMUYECKUX BEIIECTB M XWMHUYECKHX PEaKIIHi,
yCTaHABIMBATh NPUYWHHO-CJICJICTBEHHBIE CBSI3M MEXAY OOBEKTaMH W3Yy4YCHUS,
CTPOUTH JIOTUYECKUE PaCCyXJeHUs (MHAYKTUBHBIC, JCAYKTHUBHbBIC, IO AaHAJOTHUH),
JieaTh BBIBOJIBI M 3aKJTFOUCHUSI;

YyMEHUE TIPUMEHITH B TIPOIECCE TIO3HAHWUS TOHATHS (MPEAMETHBIC U
MeTarpeAMETHbIC), CHUMBOJIUYECKHE (3HAKOBBIE) MOJIETH, UCIOJb3yeMble B XHMHH,
MpeoOpa30BbIBATh IMIUPOKO MPUMEHSEMbIE B XUMUU MOJICTBHBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI DJJIEMEHTAa), XUMH4YecKass QopMyia W YpaBHEHHUE
XUMUYECKOM peakIuu — MU pelieHnH yueOHO-TT03HaBATEIbHBIX 3a/1a4, C YYETOM dTUX
MOJICIIbHBIX TIPEICTABIICHUN BBISBIISTh U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH
M3Y4aeMbIX OOBEKTOB — XMMHUUYECKHX BEIIECTB M XUMHUYECKHX PEAKIIMH, BBISABISTH
o0IIMe 3aKOHOMEPHOCTH, IPUUYUHHO-CJICJACTBEHHbIC CBS3M U TPOTHUBOPEUHS B
M3ydaeMbIX MpoIeccax W SBJICHUSAX, Mpeayiarath KPUTEPUU IS BBIABJICHUS STUX
3aKOHOMEPHOCTEH U MPOTUBOPEUUM, CAMOCTOSTEIBHO BBHIOMpPATh CIOCOO pPEIICHUs
y4eOHOM 3a/1auu (CpaBHUBATh HECKOJHKO BAPUAHTOB PEIICHUSI, BHIOMpaTh Hanbosee
MOIXO/ISIIINMN ¢ YIETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB);

2) bazoevle uccnedosamenbckue 0elucmeus:

YMEHHUE HCIOJb30BaTh MOCTaBJIECHHbIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMUS, a TAK)KE€ B KAUECTBE OCHOBBI JJi1 (POPMUPOBAHUS THIIOTE3BI MO TPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUIA;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHHUIO, OPraHU3allUd W TPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB: yMEHHME HaOMoJaTh 3a XOJO0M Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pPe3ysbTaT, (popMyaupoBaTh OOOOIIECHUS U
BBIBOJIBI 10 pe3yJbTaTaM MPOBEAEHHOIO OMBITA, UCCIEAOBAHUS, COCTABISATh OTUYET O
MpoJieIaHHOM paborTe;

3) paboma c ungpopmanueii:

YyMEHHUE BbIOMpaTh, AHAIU3UPOBATH M HUHTEPIPETUPOBATH HH(OOPMAIIUIO
pa3IMYHBIX BUAOB U (HOPM MPEACTABICHUSA, MOJYyYaEMYyI0 U3 Pa3HbIX HMCTOYHUKOB
(Hay4YHO-TIOMYJISIPHAS JIMTEpATypa XUMHUECKOTO COJIepKaHUsl, CIIPABOYHbBIC MTOCOOMS,
pecypcbl UHTEepHETA), KPUTUYECKU OIEHHUBATH IMPOTUBOPEUYHBYIO U HETOCTOBEPHYIO
MH(}OpMAIHIO;
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yMEHUE NPUMEHSTh pa3IMYHble METOJbl U 3alpOChl MPU MOUCKE M OTOOpE
MH(GOPMAllMd W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHHUS
y4eOHBIX M MO3HABATEIBHBIX 3aJa4 ONPEEIEHHOTO THIIA, MPHOOPETEHUE OIbITa B
o0jacT  HMCHOJB30BaHUS  HMH(OPMALMOHHO-KOMMYHHKATHUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCHOJB30BAHMS PA3JIMYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BBIOMpaTh ONTUMAIbHYIO (OpMy MpeAcTaBieHHs HHQOpMALUU U
WJUTIOCTPHUPOBATH PEIaeMbIe 3a/1a4u HECIIOKHBIMUA CXEMaMHU, JUarpaMMaMH, IPYTUMH
dbopmamu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaThb B Ipolecce y4yeOHOM U
UCCJIEIOBATENLCKOM JIEATEIbHOCTH WH(OPMAIMI0O O BIMSAHUM MHPOMBIIUIEHHOCTH,
CEJIbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLEH TPUPOTHOMN Cpebl;

Y oOyuaromerocss Oyayr chopMupoBaHBI CIEAYIOMIUE YHUBEPCATbHBIC
KOMMYHUKATUBHBIC IEHCTBUS:

yMEHUE 3a7aBaTh BOMPOCHI (B X0OJ€ auajiora u (Ujin) JUCKYCCUH) MO CYIIECTBY
obcyxnaemMoii  TeMbl, (OPMYJIHpPOBaTH CBOM  MPEJIOKEHHUS]  OTHOCUTEILHO
BBITIOJIHEHUSI TIPEJIOKEHHOM 3a/1a4H;

npUOOpETEHUE OMbITa MPE3EHTALMU PE3YJIbTATOB BBIIOJIHEHUS XUMHYECKOIO
AKCIIepUMEHTa (71a00paTOpPHOrO OMbITa, Ja00PaTOPHOM PadOThI MO HCCIETOBAHUIO
CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpPCTHUKAMHU IO3HABAaTEIbHOU U
UCCIIEIOBATENBCKOM IE€ITETbHOCTHU MIPHU PEIIEHUH BO3SHUKAIOUINX MPOOJIEM Ha OCHOBE
yuéTa 00X UHTEPECOB U COTJIACOBAHUS MO3UIIUNA (0OCYKIeHUSI, 0OMEH MHEHUSIMH,
«MO3TOBBIE€  IUTYPMbI», KOOpPJAMHALMSA COBMECTHBIX JI€MCTBUI, OIpeAesICHUE
KPUTEPUEB T10 OI[EHKE KaueCTBa BBIMOJHEHHOHN pabOTHI U ApyTHE);

Y oOyuaromerocss Oyayr chopMupoBaHBl CIEAYIOIMIUE YHUBEPCAIbHBIC
pEryJsITUBHBIE ICUCTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPEAENATh LEIN AESITeNbHOCTH, IJIaHHUPOBATh,
OCYUIECTBJISITh, KOHTPOJMPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTb, BbIOMpaTh Hambosee 3(PpPeKTuBHBIE CHOCOOBI PELICHUsS YYEOHBIX U
MO3HABATENIbHBIX  33J]a4, CaMOCTOATEIBbHO COCTABJISATh WM KOPPEKTUPOBATH
IIPEJIOKEHHBIN AJITOPUTM JIEMCTBUM IIPU BBINOJHEHUH 33JaHUHN C YYETOM NOIYyUYECHUS
HOBBIX 3HaHW 00 M3ydaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKLHUAX, OICHUBAThH
COOTBETCTBHE MOJYYEHHOIO PE3YJIbTATA 3asIBJICHHOM LIEJIN;

YMEHUE UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, PEJIaraéMble B yCIOBUU
3aJJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI
[IpenMeTHbie pe3ydabTaTBl OCBOCHHSI MPOTPaMMBI IO XHUMHH Ha YpPOBHE
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OCHOBHOT'0 00111eT0 00pa30BaHUSI.

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHIO 0053aTEIbHOrO
COJIepKaHusl, yCTAaHOBJICHHOT O JaHHOW MPUMEPHOH paboueil mporpaMMon, BbIIEISIOT:
OCBOCHHBIC OOYYAIOIIMMHCS HAay4YHbIE 3HAHUSA, YMEHHS U CIOCOOBI JCHCTBHIA,
cuenuduueckue Uisl MpeAMETHON obOmactu «XHUMHS», BHUABI JAEATEIBHOCTU IIO
MOJIyYEHHUIO HOBOT'O 3HAHMSI, €M0 UHTEPIIPETALINU, IPEOOPA30BAHUIO U IIPUMEHEHUIO B
Pa3IMYHbIX yU€OHBIX U HOBBIX CUTYaIUX.

8 KUIIACC

K xonny oOydenuss B 8 kjacce y oOywatouierocs Oyay chopMHpPOBaHbI
CJIeIyIOLIMeE TPEeIMETHbBIE PE3YJIbTAThI 0 XUMUU:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX TOHSTHI: aTOM, MOJEKYyJa,
XUMUYECKUI IIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH (OHOPOAHAS U
HEOJHOPOJIHAsA), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas M MOJIEKyJspHas macca,
KOJIMYECTBO BEUIECTBA, MOJb, MOJIApHAs Macca, MaccoBas [J0JIsI XMUMHYECKOIro
AJIeMEHTa B COEIMHEHHMM, MOJISIPHBIM OOBEM, OKCHJ, KUCJIOTa, OCHOBAaHUE, COJb,
AIEKTPOOTPHULIATEIBHOCTh,  CTENEHb  OKWCJIEHUS,  XUMUYECKas  peakus,
KJacCUpUKalus peakuui: peakuuud COCIUHEHUS, PEaKIMHU Ppa3NIoKEHUs, PEaKIUH
3aMeIleHHs], peaKIIM 00OMEHA, 3K30- U SHAOTEPMUUYECKUE PEaKLUU, TEMIOBOM AP (DHEKT
peaKitH, sIAPO aToMa, JIEKTPOHHBIN CJIOM aTroma, aToMHasi OpOUTalb, paIlyCc aToma,
XUMUYECKasl CBSI3b, MOJSIPHAs U HEMOJsIpHask KOBAJIEHTHAs CBS3b, HOHHAS CBA3b, UOH,
KaTHOH, aHUOH, PacTBOp, MaccoBasi J0Jsl BellecTBa (IIPOLEHTHAsT KOHLEHTpalus) B
pacTBope;

WJUTIOCTPUPOBATh B3aMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUI U MPUMEHSTh
ATH TIOHSTHS MPU ONUCAHUU BELIECTB U UX NMPEBpPALICHUH;

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUIsl COCTaBJI€HUs (JOPMYJI BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

OINpEAENATh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OHHApHBIX COEIUHEHUSX,
CTENEHb OKUCIICHUS JIEMEHTOB B OMHAPHBIX COETMHEHMSIX, IPUHAJIEKHOCTD BEILIECTB
K OINpeAeNEHHOMY KJAacCy COEOUHEHUW Mo (opmysiaMm, BUJ XUMHUYECKON CBS3U
(KoBaJIeHTHAs! M MIOHHAsI) B HEOPTAHUUYECKUX COCAMHEHUSIX;

packpbIBaTh cmbicn  Ilepuogmueckoro 3akoHa /.. Menneneena:
JEMOHCTPUPOBATh NOHMMAaHUE MEPUOJUYECKON 3aBUCHUMOCTU CBOMCTB XMMHUYECKUX
3JIEMEHTOB OT X MMOJI0KeHUA B [lepuoanueckoii cucteme, 3aKOHOB COXPaHEHHSI MACChI
BEILIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO YUEHHUs, 3aKOHa ABOTajapo,
ONHUCHIBATh U XapakTepu3oBaTh TabnuuHyro ¢opmy Ilepuonnueckoil cucremsl
XUMHUYECKHUX 3JIEMEHTOB: pa3inyarh MOHITHS «IJIaBHas noarpynna (A-rpynmna)» u
«mnobouHasg noxarpymnmna (b-rpynma)», Maneie W OoJibllIM€ NEPUOABI, COOTHOCHUTH
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0003HaueHus, KOTopble UMeEtOTcsl B Tabuie «[lepuonnueckas cucreMa XUMUYECKUX
anemeHToB JI.1. MenneneeBa» ¢ 4HUCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3aps] sjapa, OO0Ilee YHCIO 3JICKTPOHOB H
pacupeesieHue UX M0 AIEKTPOHHBIM CIOSM);

KJacCU(PUIMPOBATh XWMHUYECKHE DJIEMEHTbl, HEOPraHUYeCKHE BEIECTBa,
XUMUYECKUE peakiHu (MO YMUCIY M COCTABY YYacCTBYIOLIUMX B PEAKIMH BELIECTB, IO
TerioBoMy 3¢ exTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOILIME XUMHUYECKHE CBOWMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

POTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTHM OT MX KAa4€CTBEHHOTO
COCTaBa, BO3MOYKHOCTM TPOTEKAHMS] XUMHUYECKHX INPEBPALECHUN B pPA3THYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BELIECTB,
MacCCOBYIO JIOJIF0 XUMUYECKOTO 3JeMeHTa N0 (OopMyJie COEAMHEHUS, MACCOBYIO JTOJIIO
BEILIECTBA B pACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHHUIO XUMHUYECKOW PEaKIINH;

IPUMEHATH OCHOBHBIE OIEPALUU MBICIUTEIBHOW AEATENBHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 00O0OIIEHHE, CUCTEMAaTHU3aIMI0, KIacCU(UKAIMIO, BBHISIBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€W — JUISI U3YUYEHHs] CBOMCTB BEILIECTB M XMMHUYECKUX
peaKkiMii, eCTeCTBEHHO-Hay4YHble€ METOJbl MO3HAHUS — HaONIOJACHUE, N3MEpPEHUE,
MOJIETUPOBAHUE, SKCIEPUMEHT (PeabHbII U MBICIICHHBIN);

ClIeJIOBaTh IpaBHJIaM IOJIb30BAaHUS XUMHUYECKOW MOCYNOH U J1abopaTOpHBIM
o0opy0BaHMEM, a TAKXKE MpaBHJIiaM OOpalIeHUsi C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKIUSMU MO BBIMOJTHEHUIO JTA00OPATOPHBIX XUMHUECKUX OTBITOB MO MOJTYYEHUIO
U COOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOJOpPOAA M KUCIOPOAA), MPUTOTOBIICHUIO
PacTBOPOB C OINPEAEIEHHON MacCCOBOM J10JIEW PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH
Y MIPOBOJIUTH XUMHUUYECKHE IKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEJIOYEH U
KHCJIOT C IOMOUIbIO MHIUKATOPOB (JaKMYyC, (PeHONPTaNICHH, METUIIOPAHK U APYTHE).
9 KUIIACC

K xonmy oOyuenuss B 9 kijacce y oOywaromierocs Oyay chopMHpPOBaHbI
CJIEIyIOIME IPEAMETHBIE PE3YJIBTAThI 10 XUMUU:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUNA: XUMUYECKUN 3JIEMEHT,
aToOM, MOJIEKYyJia, MOH, KaTMOH, aHHWOH, MPOCTOE BEIIECTBO, CIO0KHOE BELIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATENIBHOCTD, CTENIEHb OKUCIIEHUS, XUMHUYECKasl peaKius,
XUMHUECKasl CBS3b, TEIJIOBOW 3(PQPEKT peakuuu, MoJib, MOJSPHBII 00BEM, pacTBOp,
AJIEKTPOJIUTBI, HEATEKTPOJIUTHL, FJEKTPOJIUTUYECKAS TUCCOUUALMS, PEAKLIIUA HOHHOTO
oOMeHa, KaTanu3aTtop, XHUMHYECKOE paBHOBEcHE, OOpaTHMMble M HEOOpaTUMBbIC
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peakuuu, OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHbBIE peakuuu, OKHCIIUTEIIb,
BOCCTAHOBUTEJb, OKHUCIEHHWE U BOCCTAHOBJIEHWE, AQJJIOTPONUS, aM(pOTEPHOCTH,
XUMUYECKasi CBA3b (KOBAJCHTHAsl, WOHHAs, METaJUIMYEcKas), KpUCTAIIMYecKas
peleéTka, KOppo3usi METAIOB, CILIABbI, CKOPOCTh XMMUYECKOW PEAKIUU, IPEAeIIbHO
nonyctumas konnentpanus (I1IJIK) Bemectna;

WUIKOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~ XHMHMYECKHMX TMOHATUH U
MIPUMEHSITBITU MTOHATHSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN’;

UCITIOJIB30BAaTh XUMHYECKYI0 CHMBOJIMKY JJISl COCTaBIICHUS (DOPMYJT BEIIECTB U
YPaBHEHUNM XUMUYECKUX PEAKLINM;

OMPENENATh BaJEHTHOCTh M CTENEHb OKHUCJICHUS XUMHUUYECKHUX JJIEMEHTOB B
COEIMHEHMSIX Pa3IMYHOr0 COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K OMNpPENEIEHHOMY
KJIACCY COCNMHEHHM 1o (opMyiiaM, BUJ XUMHUYECKON CBsA3M (KOBaJEHTHAs, NOHHAS,
METAJJINYECKasi) B HEOPTraHUYECKUX COEAUHEHHUSIX, 3aps]l MOHA MO XUMHUYECKOU
dbopmyiie, xapakTep cpeibl B BOJHBIX pacTBOpPaX HEOPraHUYECKUX COSIUHEHUM, THIT
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpbiBaTh  cMbici  [lepumommueckoro 3akona J[.M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 TMOHWMAHME: ONMHUCHIBATH M XapaKTEPHU30BATh TAOIUYHYIO
dopmy Ilepuoauyeckoil CHUCTEMbl XHUMHUYECKHX JJIEMEHTOB: pasiinyaTh MOHSATUS
«rnaBHasg noarpynmna (A-rpynmna)» u «nobounas noarpynna (b-rpynmna)y, manbsie u
0O0JIbIIINE TIEPUObI, COOTHOCUTH 0003HAUEHMS, KOTOPhIE UMEIOTCSl B MIEPUOIUUECKOM
Ta0JINIIE, C YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMUYECKUX AJIEMEHTOB
(coctraB u 3apsa sAapa, oOIIee YUCIO HJICKTPOHOB M pacipesesieHne HuX IO
AJIEKTPOHHBIM CJIOSIM), OOBSCHSATH OOIIHME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB
AJIEMEHTOB M MX COCIUMHEHUH B Mpejiesiax MajbiX MEPUOJ0B U IJIaBHBIX MOATPYMI C
YYETOM CTPOEHUS UX ATOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHE HJIEMEHTBI, HEOPraHUYeCKHE BEIECTBa,
XUMUYECKHE peakiuu (M0 YMUCIy M COCTaBY YYaCTBYIOUIUMX B PEAKIIMH BELIECTB, IO
Ter10BoMy 3G (PeKTy, M0 UBMEHEHHUIO CTENEHEW OKUCICHUSI XUMUUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTH) OOMIME U CHEUU(PUYECKUE XUMHUUYECKUE
CBOWCTBA NPOCTBIX M CIIOXKHBIX BEHIECTB, MOATBEPXkIAasi OMUCAHUE IPUMEPAMU
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

COCTaBJISATh YPABHEHUSI ANCKTPOJIUTHYECKON TUCCOLMAIIMN KUCIIOT, IIEI0Ue 1
COJICH, TIOIHBIE U COKpAIIEHHBIE YPaBHEHUS PEAKIUA MOHHOTO OOMEHa, YpaBHEHUS
peakiuid, MOATBEPKIAOIIUX CYIIECTBOBAHUE TEHETUYECKOM CBA3UM  MEXKAY
BEILIECTBAMU PA3JIMYHBIX KIIACCOB;

pacKpbiBaTh  CYIIHOCTb  OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUi
MOCPEJICTBOM COCTAaBJIEHUS AIEKTPOHHOTO OaJlaHCa 3TUX PEaKIIHil;
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IPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOECHUS,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAILICHUN B pPa3TUYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
MaCCOBYIO JIOJTFO XUMHUYECKOTO dJIeMEHTa 10 (hOpMYJIe COSAMHEHUS, MACCOBYIO JTOJTIO
BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKInu;

CJeoBaTh MpaBWjaM IOJIb30BaHUS XUMHUYECKON MOCYyA0M M JaOOpaTOPHBIM
o0opy0BaHMEM, a TaKXKe MpaBWJIaM OOpaIeHusi C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKITUSMU TIO BBITTOTHEHHIO JTA00OPATOPHBIX XUMHUYECKUX OTBITOB IO MOTYYEHUIO
1 coOMpaHuIo ra3000pa3HbIX BEIIECTB (AaMMHAKa U YTJIEKUCIIOTO ra3a);

MPOBOAUTL PEAKIIUM, TOATBEPKIAIONMINE KAYECTBEHHBIM COCTaB Pa3IMUHBIX
BEILIECTB: PACMO3HABaTh OINBITHBIM NYTEM XJIOPUAOPOMHUII-, MOAMA-, KapOoHAT-,
docdar-, cumukar-, cynbdar-, TUIPOKCUI-HOHBI, KATHOHBI aMMOHHUS ¥ HOHBI
M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX PAacTBOPax HEOPTaHUYECKUX
BEILIECTB;

MIPUMEHSTh OCHOBHBIE OTIEPaIliy MBICTUTEILHON JEATeIbHOCTH — aHAJIM3 U CUHTE3,
CpaBHEHHUE, 00001IIeHNEe, CHCTEMATU3AIINIO, BBISIBJICHIE MPUUYNHHO-CIICJICTBEHHBIX
CBSI3€M — JUISI U3YYCHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKLUM,
€CTEeCTBEHHO-HAyUHbIC METO/IbI TO3HAHUS — HAOJI0ICHUE, U3MEPECHHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peasbHbIN U MBICIICHHBIH).
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TEMATUYECKOE IINTAHUPOBAHUE

MpunoxkeHne k AOOIMN OO0 3P

8 KJIACC
KoanuecTBo yacoB
Ne HanmenoBaHue pa3iejioB H TeM JuiekTpoHHBIE (U (POBDbIE)
n/m mporpaMmbl Bcero Konrpoakusie Hpakrnaecikue o0pa3oBaTeJIbHBIE PECYPCHI
padoTsI padoTsI
Paznen 1. [lepBoHayanbHble XUMUYECKHE TOHATHUS
1.1 z(clil\e/[::Bomzz:;a; I'(I)S;IIT;:;‘I;GCKoﬁ 5 2 Bubmorexa LIOK
CSTETBHOCTH HEJIOBEKa https://m.edsoo.ru/7f41837¢
1.2 BemiectBa 1 xuMuyeckue peaxuuu 15 1 1 Eﬁg?jﬁiﬁsigﬁ 17841837
Hroro o paznmeny 20
Pasnes 2. Baxcneliimme npeacTaBUTEIM HEOPTaHUYECKNX BeleCTB
21 Bo3nyx. Kucnopon. Iorsitre 06 6 | Bubnunoreka [IOK
OoKCcHIaX https://m.edsoo.ru/7f41837¢c
29 Bonopoa. Ilonsitue o kucnorax u 3 1 Bubnunoreka [IOK
COMSIX https://m.edsoo.ru/7f41837¢c
73 Bona. Pacteopsr. [lonstue 06 5 1 1 bubmmoteka IIOK
OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KJIaCCHl HEOPTaHIMIECKIX 1 | ) Bubnunoreka [IOK
COEJIMHEHUI https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 30

Paspea 3. [lepnoanyecknii 3axoH u [lepnoauyeckast cucrema

xumuyeckux 3jeMeHToB /. U. MenaeneeBa. CTpoenune aToMoB. XumMuueckast

cBs13b. OKHCIUTEILHO-BOCCTAHOBUTEIBLHBIE PeAKIHH
Tlepuonnueckuii 3aK0H 1
31 ITeproamdaeckas cuctema 7 | bubmoteka [JOK
XHMHYECKHX dieMeHToB []. 1. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoMma
39 Xumuueckas cBsi3b. OKHCIUTEIBLHO- 3 1 bubmmoteka IIOK
' BOCCTaHOBUTEJIbHBIEC PEAKLIIH https://m.edsoo.ru/7f41837¢c
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MpunoxkeHne k AOOIMN OO0 3P

" 15 bubmmoteka IIOK
TOTO o pasaerty https://m.edsoo.ru/7f41837¢
p 3 bubmuoteka IIOK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41837¢
OBUIEE KOJJMYECTBO HACOB I10 68

I[MPOI'PAMME
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9 KJIACC
KouanuecTBo yacoB DJ1eKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
n/n NMPorpaMMel Bcero Kontpoarusie | Tpaxrueckue o0pa3oBaTebHbIE
padoTsI padoThI pecypes
Pasnes 1. BemmecTBo U xXuMHYecKue peaknuu
11 IToBTOpEHME 1 yTiTyOacHNE 3HAHUN OCHOBHBIX 5 | bubmuoreka [IOK
pas3zenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMHUECKUX 4 Bbubnmnoreka [{JOK
peakuuit https://m.edsoo.ru/7f41a636
13 DNEKTPONUTUYECKAS TUCCOLIMALIHSL. 2 1 1 bubnunorexa [JOK
XHUMUYECKHE PEaKIH B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo paznmeny 17
Pa3znen 2. Hemerannbl 4 X coeJMHEHUS
21 OO6mras xapaKTepUCTHKA XHMHIECKIX 4 | bubmuoreka [IOK
anemenToB VIIA-rpynmsl. ['amoreHst https://m.edsoo.ru/7f41a636
22 | sxememmon Vihorpymmes Copan o 6 | biuGorexa LIOK
COCITIHCHMS https://m.edsoo.ru/7f41a636
O01mas XapakTepUCTUKA XUMUIESCKHIX En6anorexa [IOK
23| anewemion VA-rpymm. Asor, qoogop | 7 ! s oo 41636
1 X COCIHHCHES https://m.edsoo.ru/7f41a636
Hroro o paznmeny 25
Pa3znen 3. MeTa/libl M MX COeIMHEHUS
. bubmuoreka [IOK
3.1 | Obuwme ceoficTsa MeTaIOB 4 https://m.edscli).ru/7f4 12636
3.2 BaxHeiiime MeTamibl U UX COCAMHEHUS 16 1 2 butnuoreka [JOK
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MpunoxkeHne k AOOIMN OO0 3P

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

Uroro no pazneny 20

Paznen 4. Xumus u okpy:xaomas cpeaa

4.1 BemrecTBa 1 MaTepuansl B )KU3HU YEJIOBEKA 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636

HUroro mo paznemy 3

PesepBHOe Bpemst 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME = 68
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IHOYPOYHOE IINIAHUPOBAHUE

MpunoxkeHne k AOOIMN OO0 3P

8 KJIACC
N KouanuecTBo 4acoB Jata DyleKTpOHHbIE U (PPOBHIE
. Tema ypoxa Kontpouasnsie | I[IpakTuueckue o0pa3oBaTeJIbHbIE
n/n Bcero H3Y4YeHHS
padoThbI padoThI pecypcnl
| IIpenmet xumun. Pob XUMUY B KU3HA | 04.09 bu6mmoreka [JOK
yenoBeka. Terna u BemecTsa ' https://m.edsoo.ru/ff0d210c
bubnunorexa [JOK
2 TTonsTre 0 MeTOaX MO3HAHHS B XUMUH 1 06.09 https://m.edsoo.ru/fl0d227e
paTop P pat ' https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYIOBAHHEM))
4 Yuctele BemecTBa U cMecH. CITocoObl | 13.09 bu6mmoreka [JOK
pasmeneHus cMecei ' https://m.edsoo.ru/ff0d26ca
5 [Ipaktuueckas padota Ne 2 «Paznenenue cmeceit 1 1 18.09 Bbu6mmoreka LIOK
(Ha mpuMepe OUUCTKH MOBAPEHHON COJIN)» ' https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 ATOMBI 1 MOJICKYJIEI ! 20.09 https://m.edsoo.ru/ff0d2a6¢
7 XuMHYeCKHE dJIEMEHTRI. 3HAKH (CIMBOJIBI) | 75.09 bubmuoreka [IOK
XUMHYECKHX 3JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bubnunorexa [JOK
8 IIpocTeie 1 cllOKHBIE BELIECTBA 1 27.09 https://m.edsoo.ru/f0d2a6¢
bu6mmoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 02.10 https://m.cdsoo.ru/f0d2d50
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB.
bubnunorexa [JOK
10 | Xumwuueckas Gopmyia. BageHTHOCTh aTOMOB 1 04.10 https://m.cdsoo.ru/f0d2eac
XUMHYECKHX JIEMEHTOB
1 OTHocuTeNbHas aTOMHas Macca. 1 09.10 butnuoreka [JOK
OTtHOcHTeNbHAs MOJIEKYJISIpHAsi Macca ' https://m.edsoo.ru/ff0d323c
12 | MaccoBas 10J1s1 XAMHYECKOr0 DJIEMCHTA B 1 11.10 bu6mmoreka [JOK
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MpunoxkeHne k AOOIMN OO0 3P

COCTMHCHUH https://m.edsoo.ru/ff0d350c
butnuoreka [JOK
13 | KommuectBo BemectBa. Moib. MomnsipHast Macca 16.10 https://m.edsoo.ru/f0d5230
14 Du3nYecKre U XUMHUUYCCKHE SIBICHUS. 18.10 bu6mmoreka [JOK
Xumudeckasi peakIus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku u ycioBuUS NPOTEKaHUS XUMHUYECKUX 2310 Bbu6mmoreka LIOK
peaxiuii ' https://m.edsoo.ru/ff0d3al6
16 3aK0H COXPaHECHHS MacCHI BEIIECTB. 75.10 bubmuoreka [IOK
XuMHYeCKHUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus KoaudecTBa, MacChl BEIIECTBA 10 08.11 bu6mmoreka [JOK
YpaBHEHUSM XHMHYCCKUX PEaKIInH https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMu4ecKux peakiuii
18 (COCL[I/IHqﬁ):HI/I}IupaBHO)KCHI/IH 3a£em;{m 13.11 bubmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3{34
oOmeHa)
19 M. B. JIoMOHOCOB — YUEHBIA-DHITUKIIOTICTHCT. 1511 bubmuoreka [IOK
O0o00mIeHNe U cCTEMaTH3aIHs 3HAHUH ' https://m.edsoo.ru/ff0d40c4
20 KontponbHas pabora Nel no teme «BemecTsa u 20.11 bubmuoreka [IOK
XUMUYECKUE PEAKLIUN ' https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecs razos. CoctaB Bo3ayxa.
21 KHCJJII}(I)poz[ — DJIEMEHT U MPOCTOE BeZLLL}[/eCTBo. 22.11 buGmorexa HOK
https://m.edsoo.ru/ff0d448e
OzoH
®u3nyecKre U XUMHUYECKUE CBOMCTBA
22 kuciopoja (peakiuy OKUCICHUS, TOPCHHE). 27.11 bubmmorexa LOK
’ https://m.edsoo.ru/ff0d4614
[TonsTre 06 oxcumax
73 Crioco0bI Oy4YeHHST KUCIIOPO/Ia B 1TA00OPaToOpuun 2911 bubnmnoreka [{JOK
Y IPOMBINIUIEHHOCTH. [IprMeHeHne Kucmopoaa ' https://m.edsoo.ru/ff0d497a
TemnoBoit >pheKT XUMHUYSCKOI PeaKInH,
24 | moHsATHE O T(fl:l()bMOXI/IMI/I‘{eCKOM y}faBH:HI/II/I 3K30- 04.12 bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
U DHJIOTEPMHUYCCKHUX PEAKITUIX
)5 Tomnueo (HedTh, yrojb U MeTaH). 3arps3HEHHE 06.12 bubmuoreka [IOK

BO3/yXa, CIIOCOOBI €ro MPEI0TBPaIICHHUS

https://m.edsoo.ru/ff0d4c4a
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[Ipaktnyeckas padota Ne 3 o Teme

bubnunorexa [JOK
26 | «llomyuenue n CO?HpaHI/IC KHUCIIOPOJa, 11.12 https://m.edsoo.ru/fl0ddac?
H3yYEHHE €T0 CBOWCTB
27 Bonopon — anemeHT u mpocToe BEUIECTBO. 13.12 Bu6mmoreka LIOK
Haxosxnenue B mpupoze ' https://m.edsoo.ru/ff0d4dd0
73 dusnyeckre U XUMUIECKUE CBOMCTBA BOIOPO/IA. 18.12 bubmuoreka [IOK
IIpumenenre Bogopoa ' https://m.edsoo.ru/ff0d4dd0
Bbutnuoreka [JOK
29  IlousTHE O KUCIOTaX U COJIAX 20.12 https://m.edsoo.rw/f0d50d2
bu6mmoreka [JOK
30 | CpoocoOsbl momyueHHus BOIOpPOa B 1a00PaTOPHH 25.12 https-//m.edsoo.ruw/f0d4ddo
SR S — 2717 Brbmorera IOK
- P AOpOAE, H3Y ' https://m.edsoo.ru/ff0d4{42
€ro CBOWCTB»
N n Bbubnunoreka [{JOK
32 | MonspHslil 00bEM Ta30B. 3aKoH ABOTaapo 10.01 https://m.edsoo.ru/f0d542¢
| o b e s
rasan r VISBECTHOMY KOTITCCTRY BEMECTS ' https://m.edsoo.ru/ff0d55a0
WiH 00bEMY
o | ot e e
peaitiui Hv HOBE SAOHA ODBEMIBIX ' https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH ra30B
N bubnunoreka [{JOK
35 dusznyeckue 1 XUMHYECKHE CBOMCTBA BOJIBI 22.01 https://m.edsoo.rw/f0d587a
. bu6mmoreka [JOK
36 | CocraB ocHoBaHwMii. [IoHsATHE 00 MHIUKATOPAX 24.01 https://m.cdsoo.ru/f0d59e2
7 | o e oo e
HEHACHIIICHHKIE PACTBOPHL. B Ao ' https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PacTBOpE
38 [Ipaktnyeckas padota Ne 5 o Teme 31.01 Bbu6mmoreka LIOK

«IIpuroToBneHure pacTBOPOB C OMPEAEIEHHON

https://m.edsoo.ru/ff0d5eba
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MacCOBOH I[OJ'IGﬁ paCTBOpéHHOFO BC€OICCTBA»

39 Kontponsnas padota Ne2 mo teme «Kucnopon. 05.02 Bbu6mmoreka LIOK
Bonopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, Kiaccu(UKaIus, 07.02 bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
41 [TonydeHue u XMMHUYECKHE CBONCTBA 12.02 Bbu6mmoreka LIOK
KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
47 OCHOBaHUS: COCTaB, KJIacCH(pUKAIIHS, 14.02 bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
. . bu6nuorexa [JOK
43  TlomydyeHue m XUMHUYIECKHAE CBOMCTBA OCHOBAHHMA 19.02 https://m.c dscli).ru J80d6Tca
44 Kucnotsl: cocras, kinaccudukanys, 21.02 Bu6mmoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45  IlomydyeHue M XUMUYECKHE CBOHCTBA KHCIIOT 26.02 Egg:;ﬁi?sﬁ)orﬁ IER0dfeed
46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI 28.02 Bu6mmoreka LIOK
MOJIYYECHHMSI, XUMUYECKUE CBOICTBA https://m.edsoo.ru/00ad9474
47 iiii;?&;ﬁ:jniliﬁiﬁai rll)(f): T:;[I: iOCHOBHHe 04.03 bubmorexa LIOK
KJIaCChl HEOPTaHMYECKUX COCTUHEHUIN hetps:/fm.cdsoo.ru/0bad9bTe
43 I'eneTHdeckas CBSA3b MEXKITY KIacCaMH 06.03 bubmuoreka [IOK
HEOPTaHWIECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
49 O00011IeHNE ¥ CUCTEMATH3ALUA 3HAHUH 11.03 Eggﬁ?ﬁiﬁsﬁgﬁo 0ad9ch2
Kontponsnas padota Ne3 mo teme "OcHOBHBIE Bbu6mmoreka LIOK
50 KJIaCChl HEOPTaHMYECKUX COeTUHECHUH" 13.03 https://m.edsoo.ru/00ad9ela
51 snewenron, Hommmue o ppynnax exommn 1go3  Bromorera LlOK
S TEMOHTOR https://m.edsoo.ru/00ad9ffa
59 Ilepnoanueckuii 3akoH u [leproanueckas 20.03 Bu6mmoreka LIOK

CHUCTEMA XUMHWYCCKHX DJICMCHTOB I[ n.

https://m.edsoo.ru/00ada52c
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Meunneneena
butnuoreka [JOK
53 | Ilepuozst, rpymIiLL, NOATPYHIIEI 01.04 https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX sIzIEp. 03.04 bubmuoreka [IOK
M3otombt ' https://m.edsoo.ru/00ada342
55 | ntsron lpmospmesiott suoreats 7, 1 os04  BubmoreralOK
pHoA T ' https://m.edsoo.ru/00ada6bbc
Menneneena
o | e e oy Bmore 0K
HOTIOICHIIO B HICPHOAMHCECKON CHCTEME 2. 1. ' https://m.edsoo.ru/00ada824
Meunneneena
- 3::qune l;Ilepnoz[quacxoro 3;}1[<oll/{la ;[/11: - s BuGmorexa LIOK
P BT ? YICH H TIPARTHICH. /. ¥ MeHIenees ' https://m.edsoo.ru/00ada96e
— y4€HBIii, Iejaror ¥ TpakKJIaHuH
53 DIEeKTPOOTPULIATEIBHOCTh ATOMOB XUMUYECKUX 17.04 Bbubnunoreka [{JOK
3JIEMEHTOB ' https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 | NoHHas XuMHu4YeCcKas CBSI3b 22.04 https://m.cdsoo.ru/00adac34
bu6mmoreka [JOK
60  KosaneHTHas OJMApHAS XUMHIECKAS CBSI3b 24.04 https://m.cdsoo.ru/00adaab8
butnuoreka [JOK
61 | KoBanenTHas HenosspHas XUMUYECKas CBA3b 29.04 https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 | Creners oxucieHus 06.05 https://m.edsoo.ru/00adae28
butnuoreka [JOK
63 | OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINN 08.05 https://m.edsoo.rw/00adb076
butnuoreka [JOK
64 | OkHCIHTENIN U BOCCTAHOBUTEIU 13.05 https://m.edsoo.rw/00adb076
65 KoutponbHas pabora Ne4 o Teme «CtpoeHue 15.05 bubmuoreka [IOK
aToMa. XUMHYECKas CBA3b» ' https://m.edsoo.ru/00adb486
66 | PeszepsHeIii ypok. O000IICHHE 1 20.05 bubnmnoreka [{JOK
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MpunoxkeHne k AOOIMN OO0 3P

CHUCTCMAaTHU3alsA 3HAHUH

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

67 Pesepeuslii ypok. O6o01menue u 1 2205 Bbu6mmoreka LIOK
cUcTeMaTH3alusl 3HaHUH ' https://m.edsoo.ru/00ad9cb2
68 PesepeHslii ypok. O6o01IeHUE 1 | bubamnoreka [HOK

cucTeMaTH3aIusa 3HaHUI

https://m.edsoo.ru/ff0d61c6

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIE I (PPOBBIE

Ne JlaTa
Tema ypoka Konrtpousnsie | [IpakTnyeckue o0pasoBarte/bHbIe
n/n Bceero H3yUYeHus
padoThI padoThI pecypcebl
|| chorona xomprscocm nonemon L 1| 1 pago  Bubmotera LIOK
T ' https://m.edsoo.ru/00adb59e
Meunneneena
N i 1 o700 BrOmorerallOK
P P ' https://m.edsoo.ru/00adb6b6
TIEPUOIOB
3 Knaccudukaiys 1 HOMEHKIATypa | 11.09 Bubnnoreka [IOK
HEOPTraHWICCKUX BEIICCTB ' https://m.edsoo.ru/00adb7e2
Buabl XuMu4ecKon CBSA3HM M THIIBI bubmmoreka IIOK
4 N 1 14.09
KPUCTAJUTMUECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KouTponbHas pabora Nel o Teme
5 «IloBTOpEeHME U yriIyOJeHHE 3HAHUH OCHOBHBIX | 1 1 18.09
pasnenos Kypca 8 kimacca»
6 Knaccudukaiius XuMUIeCKUX pPeakiiii mo | 21.09 Bubnunoreka [IOK
PasITUIHBIM MTPU3HAKAM ' https://m.edsoo.ru/00adbcb0
7| Honsmte o roworeman n roreporems | 1 2500 BubmoreralOK
P ' https://m.edsoo.ru/00adbe9a
peaknusx
[MoHsATHE O XUMUIECKOM PABHOBECHH.
®DakTOPHI, BIUIIONTHE HA CKOPOCTh bubmotexa [JOK
8 . 1 28.09
XUMHUYIECKOHN peaKITuH ¥ IOJOKCHUE https://m.edsoo.ru/00adc28¢c
XHUMHUYECKOTO PABHOBECHS
bubmunoreka IIOK
9 OKHCIIUTETLHO-BOCCTAHOBUTEIIBHBIC PEAKITHH 1 02.10 https://m.edsoo.ru/00adcade
10 Teopus 3NEKTPOIUTUUECCKON JUCCOLIMALINH. 1 05.10 bubmmoreka IIOK
CunbHBIC U c1a0ble 3JCKTPOIHUTHI ' https://m.edsoo.ru/00adcd68
11 Honnsle ypaBHEHUS peakiuii 1 09.10 Bubnnoreka [IOK
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Mpunoxenne k AOOM OOO 3I1P

https://m.edsoo.ru/00add448

XHUMHYECKHE CBOMCTBA KHUCJIOT U OCHOBAaHUM B

bu6nmoreka IJOK

12 CBETE MPEACTABICHUNA 00 IICKTPOTUTHICCKOM 12.10 https://m.edsoo.ru/00add5ds
JTUCCOIIHAIIH
13| npencrasnenst o8 ook le1g  Bromoresa LOK
pea P ' https://m.edsoo.ru/00add8b2
JIUCCOLIUAITTHT
. bubmunoreka IIOK
14 ITonsTHE O THAPONH3E COEH 19.10 hitps://m.cdsoo.ru/00add9d4
. Bbubnmoreka [JOK
15 O0o00mIeHNE U cCTEMATU3aIHs 3HAHUH 23.10 https://m.edsoo.ru/00addd 12
16 [Ipaktuueckas padota Ne 1. «Pemenue 26.10 Bubmmorexa [IOK
AKCIICPUMEHTAIBHBIX 33]1aW» ' https://m.edsoo.ru/00addbfa
17 gggonsgi;iaeﬁcﬁ?jcgg s 09.11 Bubmorexa HOK
P A HHALUTA. ' https://m.edsoo.ru/00addecO
XUMHUUECKHE PEaKIIUU B PACTBOPAX»
18 OO01mast XapaKTepUCTHKA TaIOTCHOB., 1311 Bbubnmoreka [JOK
XUMHUYECKHE CBOWCTBA Ha IIPUMEpE XII0pa ' https://m.edsoo.ru/00addfe2
19| snameckng caoioran, nomyaeene g1 Bnmoresa LOK
» HOIYH ’ ' https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 gifﬁiffoﬁﬁﬁff ﬁcigf;e;e uenne e& 20.11 Bubmorexa OK
el » 13y ' https://m.edsoo.ru/00ade348
CBOWCTBY
31| ponkinth,cont ons s pearenton s 2y BubmorerallOK
PEaXIT, A P A ' https://m.edsoo.ru/00ade488
U30BITKE
2 OO01mast XapakTepUCTHKA JIEMEHTOB VIA- 2711 Bubnmnorexa [JOK
TPyIIIbI ' https://m.edsoo.ru/00ade64a
3 AnnotporHbie MOTH(DUKAIIAN CEPHI. 30.11 Bubnnoreka [IOK

Haxoxnenue cepbl U €€ COeIMHEHUH B

https://m.edsoo.ru/00ade64a
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Mpunoxenne k AOOM OOO 3I1P

npupoje. XMMHUYECKUE CBOMCTBA CEPHI

24 CepoBoaopo, cTpoeHue, Pu3ndecKre u 04.12 Bubnunoreka [IOK
XUMHYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade802
Oxkcupsl cepbl. CepHast KUCIOTa, PUINICCKHE U Bbubnmoreka [JOK

25 N 07.12
XHUMUYECKHE CBOICTBA, MPHUMEHEHNE https://m.edsoo.ru/00adea28
XHUMUYECKHE PEaKIiH, JeKallle B OCHOBE
MIPOMBIIIUIEHHOTO CIT0C00a MOTyYeHHs CEpHON bubmmorexa LIOK

26 11.12
KHCIIOTBL. XUMHUYECKOE 3arps3HeHNE https://m.edsoo.ru/00adec8a
OKpY’KaroIen cpepl COeIMHEHUSIMH CEPBI
Brraucienne MaccoBoii JOIU BEIXOA bubmmoreka IIOK

27 14.12
MPOAYKTA PEaKIUN https://m.edsoo.ru/00adec8a

PYTHIBL > Pactipocip < B TIPHpOnE, ' https://m.edsoo.ru/00adeea6
(hu3ruecKre M XUMHYECKUE CBONCTBA

29 AMMHaK, ero QU3NIecKre U XUMUIECKHE 112 Bubnunoreka [IOK
CBOMCTBA, IOJyYCHNUE U TIPUMCHECHHE ' https://m.edsoo.ru/00adf004

30 [Ipaktrnyeckas padota Ne 3 o Teme 2512 Bubmumorexa [IOK
«[lonmyyeHne aMMuaKa, U3yueHHE €ro CBOMCTBY ' https://m.edsoo.ru/00adf180

31 A3OTHas KUCIOTA, e€ Pu3nyecKue u 2812 Bubmmorexa [IOK
XUMHUYECKHUE CBOWCTBA ' https://m.edsoo.ru/00adf306
Hcnonbs30BaHrEe HUTPATOB U COJIEH aMMOHHUS B

1 KadeCcTBe MHUHEPATHHBIX YI0OpEHUH. 11.01 bubmoteka [JOK
XUMHYECKOe 3arpsi3HCHUE OKPY KaFOIIeH ' https://m.edsoo.ru/00adf518
CpeJIbl COeTMHEHISIMH a30Ta

53| onomn, rioocso & smsmeckse cmohersa 501 Bumoresa LOK

cJ1oTa, QUsHTeckne CCKHE CBOMCTRA, ' https://m.edsoo.ru/00adf68a
TIOJTy9YCHUE
HUcnons3zoBanue gochaToB B KauecTBE
34 MUHEPAIBHBIX YA0OpeHuil. 3arps3HeHue 18.01 buomiorexa LIOK
PATILHIX YAOOP - >arp ' https://m.edsoo.ru/00adfc20
MIPUPOAHOI cpensl pocaramu
35 Yriepon, pacipoCcTpaHEHHE B IPUPOIE, 22.01 Bubnunoreka [IOK
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Mpunoxenne k AOOM OOO 3I1P

(u3nvecKre U XUMUYECKUE CBOWCTBA

https://m.edsoo.ru/00adfd9c

Okcuapl yriaepoaa, ux Gu3ndecKue u
XUMHYECKHE CBOMCTBA. DKOIOTHIECKUE

bu6nmoreka IJOK

36 25.01
MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM YTIIepoia https://m.edsoo.ru/00adfebe
Iv)
bubmuoreka IIOK
¢ 29.01
37 VYronbHas KUCIOTa U €€ CONU 9.0 https://m.edsoo.ru/00ac006¢
38 Pr?i?i:fncdiaﬂriii?ciivrgo4r:;)aT%ZeCTBeHHaﬂ 01.02 Bubmiorexa LIOK
J ‘ . ' https://m.edsoo.ru/00ae027e
peakmus Ha KapOOHAT-HOH
ITepBoHaYabHbIC TOHATHSA 00 OPraHUIECKUX Bubnunoreka [IOK
39 05.02
BEIIIECTBAX KaK O COCIMHEHUAX YIIIepoaa https://m.edsoo.ru/00ac054¢
N Bbubnmoreka [JOK
40 Kpewtuit  ero coeauueiis 08.02 https://m.edsoo.ru/00ac080a
41 ipcflgl;ecﬁiini?{iﬁg gai Es e 12.02 Bubmorexa OK
p . A ' https://m.edsoo.ru/00ac0bf2
«Baxnelrie HEMETAJUTBI K UX COEIUHEHHS
Kontponbnas padota Ne3 mo teme Bubmmorexa [IOK
42 N 15.02
«BaxxHeiiie HeEMETAIUIBL U KX COETUHEHUSY https://m.edsoo.ru/00ae0e18
OO01mast XapaKTepPUCTUKA XUMUIESCKHIX
3JIEMEHTOB — METaJIJIOB. MeTauinueckas bubmuoreka IIOK
43 22.02
CBSI3b M METAJUINYECKask KpUCTAJUINIECKast https://m.edsoo.ru/00ae103e
pemérka. Ou3ndeckue CBOMCTBA METAIIIOB
44 gﬁi?iﬁﬁﬁ&iﬁa st setporce 26.02 Bubmorexa OK
P AR Hanp ' https://m.edsoo.ru/00ae1156
METAaJIJIOB
O0u11e cnocoObl MOTyYeHHsT METAIIIOB.
Crnnassl. Beuncnenus no ypaBHEHUSIM Bubmmorexa [IOK
45 N 29.02
XUMHYECKUX PEAKIU, €CIIA OJTUH U3 https://m.edsoo.ru/00ael156
peareHToB CONEPKUT IPUMECH
46 ITonsiTHE O KOPPO3UHU METAIIOB 04.03 Bubnmnorexa [JOK
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Mpunoxenne k AOOM OOO 3I1P

https://m.edsoo.ru/00ae1278

bubmunoreka IIOK
47 Wenorbie MeTaTHI 07.03 https://m.edsoo.ru/00ae14b2
bubmuoreka IIOK
48 OKcuabl ¥ TUAPOKCUIBI HATPUS U Kamus 11.03 https://m.edsoo.ru/00ae14b2
49 [IlemouHO3eMENbHBIE METAIIBI — KAIBLIMN 1 14.03 bubmunoreka IIOK
MarHui ' https://m.edsoo.ru/00ael5e8
N Bbubnmoreka [JOK
50 BakHelimme coe TMHEHHS KaJIbITHAS 18.03 https://m.edsoo.ru/00ac] 5¢8
51 O6001IeHNE U CHCTEeMaTH3aIUs 3HAHUI 21.03
R N bubmunoreka IIOK
52 JKécTrocTh BOABI U CITOCOOHI €€ yCTpaHeHHS 01.04 https://m.cdsoo.ru/00ac1 886
[Ipaktrnyeckas padota Ne 6 o Teme Bubmumorexa [IOK
53 v . 04.04
"YKE€cTKOCTh BOJIBI M METOABI €€ yCTpaHeHUs" https://m.edsoo.ru/00aclae8
. bubmunorexa IIOK
>4 AJOMHHHH 08.04 https://m.edsoo.ru/00aelc64
. bubmunoreka IIOK
55 AmdoTepHbIe CBOHCTBA OKCHIA U THAPOKCHIA 11.04 https://m.edsoo.ru/00ac ] c64
bubmmoreka IIOK
36 Keseso 15.04 https://m.edsoo.ru/00ae1d86
57 Oxcupsl, THAPOKCUABI U conu xenesa (1) u 13.04 Bubnunoreka [IOK
skenesa (111) ' https://m.edsoo.ru/00ae35e6
58 O6001IeHNE U CHCTeMaTH3aIUs 3HAHUI 22.04
59 | memcpmcmmnmes e o 2504  BubmoteraIOK
P . A ' https://m.edsoo.ru/00ae3de8
«BaskHeliIre MeTajIbl U HX COCIHHEHHUS
BeraunciieHust Mo ypaBHEHUSIM XUMUYECKUX
60 peaxiuii, eciiM OIWH U3 PEareHToB JIaH B 29,04 bubmmorexa [IOK

M30BITKE WM CONEPIKUT TIPUMECH.
Brruncnennst MaccoBOM JOJIH BBIXOa

https://m.edsoo.ru/00ael750
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Mpunoxenne k AOOM OOO 3I1P

MPOAYKTA PEaKIUN

61 O0o00mIeHNE U cCTEMATU3aIHs 3HAHUH 1 06.05
62 KOHTpOJ'iI:HaH pabota Ne4 mo Teme 1 13.05
«BakHelre METaIIBl U UX COCAMHCHUS
63 BemectBa u maTepuaisl B MOBCEAHEBHOM 1 16.05 Bubnnoreka [IOK
JKU3HU YeJI0BEeKa https://m.edsoo.ru/00ae3f50
64 XHUMHYeCKOe 3arps3HEHNE OKpYIKatoLei 1 2005 Bubmmorexa [IOK
Cpelb https://m.edsoo.ru/00ae4270
65 Ponp xumum B pelieHNH 5K0JIOTUYECKUX 1 2305 Bubmmorexa [IOK
pooeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O000IICHHE 1 | Bubnroreka [IOK
CHUCTeMAaTH3anus 3HaHUH https://m.edsoo.ru/00ae0dOa
67 Pesepeuslii ypok. O6o01enue u 1 Bubmumorexa [IOK
CUCTEeMAaTH3alUs 3HAHUHT https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O000IICHHE 1 | Bubnnoreka [IOK

cucTeMaTH3alusa 3HaHUI

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

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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