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IosicHUTEIbHASA 3aMUCKA

Pabouas mporpaMMaM XUMUU JUIsS YHAIIMXCS € 33JIeP>KKON MICUXHUYECKOTro pa3BUTHA pa3padoTaHa

Ha OCHOBE CIIEAYIOIINX HOPMAaTHBHBIX JJOKYMEHTOB:

1. ®enepanbhbiii 3akoH 0T 29.12.2012 Ne 273-D3 «O6 obpazoanuu B Poccuiickoit deneparumy.

2. Oenepa’dbHBII TOCYIapCTBEHHBIH  00pa30BaTENbHBI  CTaHIAPT OCHOBHOTO  OOMIETro
obpazoBanus (yTBepka€H nmpukazoM MunoopHayku Poccun ot 17 gexabps 2010 r. Ne 1897,
3apeructpupoBad B Muntocte Poccun 01.02.2011, peructpanmonsusiii HoMmep 19644) c
n3meHeHussmMu ( B pen. [lpukasza Munobpuayku Poccun ot 29.12.2014 Ne 1644 ot 31.12.2015
Ne 1577, ot 04.02.2020 Ne 1/20).

3. IlpumepHoii 00pa3oBaTeNbHOW WPOrPaMMbl OCHOBHOT'O 00IIero ooOpa3oBaHus (0g00peHa
pemeHreM (eepatbHOTO yueOHO-METOIUYECKOro 00beIMHEHHS 0 00meMy 00pa30BaHUIO
(mpotokon ot 8 ampens 2015 1. Ne 1/15)).

4. Tlpuka3z Ne 254 ot 20.05.2020 r «O0 yrBepxkaeHUHU (eneparbHOTrO MepeuHs y4eOHHKOB,
PEKOMEHIYeMbIX K UCHOJB30BAaHUIO TMPH pealu3aliil HMMEIIIUX TOCYIapCTBEHHYIO
aKKpEIUTAIMIO 00pa30BaTENbHBIX TMPOTPaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOMIEro,
CpemHero oomiero oopa3oBaHMs»

5. OO0pazoBatenbHas mporpaMma 0OCHOBHOT0 061ero oopazoBanus MbOY Uronbckoit COILLL.

6. VYwuebnsiit mnan MBOY Uronbckas COLI

Pabouas mporpamma mo y4yeOHOMY mnpeamery «XHMHs» COCTaBlieHA C y4eToM pabouyeit
MPOrPaMMBbI BOCITUTAHUSI.

Pabouas mporpamma mo «Xumum» pazpaboTraHa Ha OCHOBe aBTopckoil mporpammer O.C.
['abpuensna m mNpuUMepHOW paboyed MNporpaMmbl MO XWMHU Ha YPOBHE OCHOBHOIO
obuwero o6pasoBanusa (2021r.) [ http://instrao.ru/index.php/primer/460-proekt-
primernaya-rabochaya-programma-osnovnogo-obschego-obrazovaniya-himiya |

Ha uzyuenue yuebHoro mpenmera «Xumus» orBogutcst 136 u. V3 Hux 68 4. B 8 kitacce u 68u.
B 9 kiacce

®opma 00yuyeHHsI: OYHAS C IPUMEHEHHEM JTMCTAaHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTHUH.
[Tpu peanu3zanuu nporpaMMbl HCHOIB3YKOTCS pECYpChl 00pa30BaTEIbHOTO LeHTpa «Touka pocTa»
YMK nporpammbl 10 «XUMHUHY : YIEOHUK «XuMHA-8» u «Xumus 9» apropa O.C. 'abpuensna
, m3natenbcTBa «lIpocsemienue» 2019r.

DJIEKTPOHHBIE pecypchl:

e Caiitr memarora Uronbckoit COIII https://sites.google.com/view/teachers-chemistry-iul-
school/rimaBHas

e Poccuiickas anekTpoHHas mmikona https://resh.edu.ru/

e @enepalibHbIl  LEHTp HMHPOPMAIMOHHO-00pazoBaTenbHbIX  pecypcoB  (PLIMOP)
http://fcior.edu.ru/

e Emunas  komiekius — nudpoBhIX  OOpa3soBaTenbHBIX  pecypcoB  http://school-
collection.edu.ru/

Iean nzydenns kypca:

*@opmuposanue y ydaluxcsi 1eJI0OCTHOM eCTeCTBEHHO - HAyYHOU KapTHHBI MUPA.

*Pazeumue no3HaBaTeIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUECKHX CIOCOOHOCTEH
yyalxcs B MPOLECCe M3YYEHHsS XMMUYECKOW HAayKu U e€ BKJIaJa B COBPEMEHHBIM Hay4dHO-
TEXHUYECKUH Mporpecc; GoOpMUPOBAHNE BAKHEUIITNX JIOTHUECKUX ONEPANi MBIIITICHUS (aHAIN3,
CUHTE3, 0000IleHHe, KOHKpETH3allus, CpaBHEHHE W Jip.) B IMpoliecce IMO3HAHUSA CHCTEMBbI
BaXHEHMIINX TMOHATUM, 3aKOHOB M TEOpUH O COCTABE, CTPOECHUHU, CBOWCTBAX M NPUMEHEHUH
XUMHYECKHX BEIIECTB.
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*Bocnumanue yoe:XAEHHOCTH B TOM, YTO MPUMEHEHHUE MOMYYCHHBIX 3HAHUN U YMEHUHU 110
XUMHUHU SIBIIIETCS OOBEKTHMBHON HEOOXOIUMOCTBIO Ui O€30MacHOil paboThl C BEIIECTBAMH W
MaTepHajamMy B OBITY M Ha IPOU3BOJICTBE.

e[Ipoexmuposeanue u  peanrusayusi  BBIIYCKHUKAMH OCHOBHOM  IIKOJBl  JIMYHOM
o0Opa3oBaTeNbHON TpaeKTopuu: BBIOOp mpodwis oO0ydeHHs B CTaplield IIKOJe HIN
npohecCuoHaNBEHOT0 00Pa30BaTENBHOIO YUPEKICHUS.

*Osnaoenue KJIFOUEBBIMU KOMIIETEHIUSIMHU: y4eOHO-TT03HABATEIbHBIMH,
MH(OPMaLMOHHBIMU, IICHHOCTHO-CMBICTIOBBIMU, KOMMYHUKATHBHBIMHU.

AnantupoBaHHas IporpaMma Mo XMMHUHU COCTaBJeHa Ha ocHOoBe DyHIaMEHTAIBHOTO SIpa
collepkaHusi o0miero odpazoBaHus, TpeOOBaHUN K pe3yJbTaTaM OCBOCHHSI 0Opa3oBaTEIbHOMN
OporpaMMbl  OCHOBHOTO  OOIIEro  oOpa3oBaHMsA, MPEACTABICHHBIX B  (eaepaTbHOM
rocy/1apCTBEHHOM 00pa30BaTEIbHOM CTaHJIAPT€ OCHOBHOIO OOMIEro 00pa3oBaHHUA, C YYCTOM
IPEEMCTBEHHOCTH C MPHUMEPHBIMH MPOTpaMMaMH JUIsl HA4aJbHOTO OO0IIEero oOpa3oBaHuUs 1O
XUMHUH. B Hell Takke yUUTHIBAIOTCS JOMUHUPYIOUINE UJIEU U TTOJIOKEHUS IIPOTpaMMbl pa3BUTHS U
(GOpMUPOBaHUS YHUBEPCAIBHBIX Y4YEOHBIX ICHCTBHIA AJIE OCHOBHOTO OOIIEro oOpa3oBaHUS,
KOTOphle  o0ecneurnBarOT  (OpMHpOBAaHHE  POCCHUHCKON  TPaKIAHCKOM  MIACHTUYHOCTH,
KOMMYHHKATHBHBIX ~KayeCTB JIMYHOCTH M  CIIOCOOCTBYIOT —(OPMHPOBAHHUIO  KIIFOYEBOM
KOMIETEHIIMM — YMEHHUS YYHUTbCA. AJAanTHpOBaHHAas IporpamMma mo XumMuu (Bapuant 7.1)
npeaycMaTpuBaeT CO3/IaHUE CICHUANBHBIX YCIOBUN OOYYeHHS W BOCIIMTAHHS, MO3BOJISIOIIMX
YUUTHIBATh 0COOBIE 00pa3oBaTeIbHbIC MOTPEOHOCTH, OCOOEHHOCTH MCUXO(PU3NIECKOTO PA3BUTHS,
UH/IMBUYaJIbHBIE BO3MOXHOCTH, OOECIIEYMBAECT KOPPEKIMIO HAPYIICHHWS pa3sBUTHA U
couManpHyl0 aganrtanuio oOyuatomuxcs c¢ 3[IP, a Tak ke HampaBieHa Ha oOecrneueHue
BbinoaHeHus: TpeboBanuiit ®I'OC OOO nocpencTBOM CO3/IaHUS YCIOBUN JJIi MAKCUMAaJIbHOTO
YIOBJIETBOPEHUSI OCOOBIX  0Opa3oBaTelbHBIX MOTpeOHOCTeH  oOywarommxcs ¢ 3IIP,
00eCTIeYNBAOIINX YCBOCHHE HMH COLMAIBHOTO W KYJIBTYPHOTO OIBITa. AJanTHPOBAHHAS
porpaMMa OpUeHTHpOBaHa Ha yueOHO-MeToauueckuii komrmekT Xumus 8—9 O.C. 'abpuensna

IIcuxoJioro-negarornyeckue 0co0€HHOCTH 00y4aIOLUXCS € 31ePKKOM
NCHUXHYECKOr0 Pa3BUTHs HAa YPOBHE OCHOBHOI0 0011ero o0pasoBanus

O6mumu g Bcex oOydaromuxcsi ¢ 3[IP  sBnsitoTcss TpyAHOCTH MPOM3BOJIBHOMN
CaMOpETyJISIIMK, 3aMEAJICHHBI TeMN U HEpaBHOMEPHOE KaueCTBO CTAHOBJIECHHUS BBICIINX
NCUXUYECKUX (YHKIMH, MOTHBAIlMOHHBIX W KOTHUTHUBHBIX COCTABIIIONINX IT03HABATEIHHOM
nesaTenbHOCTH. [ 3HaunTenbHON yactu obyvaromuxcs ¢ 3[IP tunuyen neduuur He TONBKO
MO03HABATEJIbHBIX, HO U COI[UAJIbHO-TIEPLENTUBHBIX 1 KOMMYHHKATUBHBIX CIIOCOOHOCTEMN, HEPEIKO
COIPSDKEHHBIN ¢ MpoOIeMaM MOBEJACHHUS U SMOLMOHAIBHON peryisiuu, 4TO B COBOKYITHOCTH
3aTpyaHSET UX MPOJYKTUBHOE B3aUMOAECHCTBUE C OKPYKAIOILUMHU.

C mnepexomoM OT COBMECTHBIX Y4YeOHBIX JEHCTBMH TOJ PYKOBOJICTBOM YUMTEINs
(XapakTepHbIX JJIs HadaJIbHOM HIKOJIBI) K CAMOCTOATEIbHBIM (Ha YPOBHE OCHOBHOI HIKOJIBI) K
oOyyatomiemycss ¢ 3[IP  HauMHAIOT MPEeIbSBIATHCS  TPEOOBAHUS  CaMOCTOSITEIBHOTO
MO3HABATEJIbHOTO TIOMCKA, IMOCTAHOBKM YUYEOHBIX LI€JIei, OCBOEHUS M CaMOCTOSITEIBLHOTO
OCYILECTBIICHUS] KOHTPOJBHBIX U OLEHOYHBIX JEHCTBHH, TMNpPOSBICHUS WHHUIMATHUBHL B
opraHuzanuu ydeOHoro corpyaHudectBa. Ilo Mepe B3pocieHHs Yy HOAPOCTKA MPOUCXOJIAT
KayeCTBEHHOE NpeoO0pa3oBaHHe YUEOHBIX JEHCTBUI MOAETUPOBAHUS, KOHTPOJS, OLIEHKH U
Nepexo/l K pa3BUTHIO CIOCOOHOCTH MPOEKTHUPOBAHUS COOCTBEHHOW y4eOHOU NeATenbHOCTH U
MOCTPOCHUIO >KU3HEHHBIX IJIAHOB BO BPEMEHHOW IEpCreKTUBE. XapaKTepHOW OCOOEHHOCTBHIO
MOJIPOCTKOBOI'O MEPUO/A CTAHOBUTCS pa3BUTHE (HOPM MOHSATHUITHOTO MBIIIJICHUS, YCIOKHSIIOTCS
UCTOJIb3yeMble ~KOMMYHHMKATUBHBIE  CpEICTBA U  CIOCOOBI  OpraHM3aluu  y4eOHOro
COTPYZIHUYECTBA B OTHOUICHUSAX C YYUTEISIMH M CBEPCTHHKAMH. AKIICHT B KOMMYHHUKATHBHOW
NeSITeIbHOCTH CMEIIAETCs Ha MEKIMYHOCTHOE OOIIEHNE CO CBEPCTHUKAMU, KOTOpOe pruodpeTaer
JUIs 00Y4YaromIerocsi MOIPOCTKOBOTO BO3pacTa 0COOYH0 3HAYUMOCTh. B JIMUHOCTHOM pa3BUTHU
IPOMCXOJAT MHOTOYUCIICHHbIE KAYeCTBEHHbIE U3MEHEHUS MPEKHUX UHTEPECOB M CKIOHHOCTEH,
KaueCTBEHHO M3MEHSIOTCS CaMOOTHOILIEHUE U CaMOOIIEHKA B CBSI3U C MOSBICHUEM y MOAPOCTKA



3HAYUTEIBHBIX CYOBbEKTUBHBIX TpyIHOCTEH M mepexxuBanuil. K neBaromy kiaccy 3aBepiiaercs
BHYTPEHHSIS1 IEPEOPUEHTAIUS C TPABUIJI U OTPAHUYECHUH, CBA3aHHBIX C MOPAJIbIO MOCTyIIaHUS, Ha
HOPMBI TIOBEACHUS B3pOCibiX. CleayeT yUuThIBaTh PsiJi 0OCOOCHHOCTEH MOPOCTKOBOTO BO3pacTa:
000CTpEHHYIO BOCIIPUUMYHBOCTD K YCBOSHHUIO HOPM, LICHHOCTEH 1 MO/JIeJIel TOBEICHUS; CII0KHbBIE
MIOBE/ICHYECKUE TPOSBICHUS, BbI3BaHHbIE IPOTUBOPEUUEM MEXAY NOTPEOHOCTBHIO B NIPU3HAHUU
UX CO CTOPOHBI OKPY>KAIOLIUX U COOCTBEHHOW HEYBEPEHHOCTHIO; U3MEHEHHE XapaKTepa U crocoda
OOILIEHUSI U COLMATIbHBIX B3aUMOICHCTBUH.

[Ipouecc B3pocnenus y aerei ¢ 311P ocnoxHaeTCs XapakKTepHbIMU JUIsl TAHHOW KaTeropuu
ocoOeHHOCTSIMU. Y oOydarommxcss ¢ 3[IP moapocTkoBoro Bo3pacTa 4YacTo HaOIIOIAIOTCS
MPU3HAKW JIMYHOCTHOW HE3PEJOCTH, MHOTHE M3 HUX YpPE3MEpPHO BHYIIAEMBbI, HE CIOCOOHBI
OTCTaMBaTh COOCTBEHHYIO MO3UIHI0. Oco0ble CIOKHOCTH MOTYT CO3/aBaTh HApYIICHUS
MIPOU3BOJILHON PEryJsLUU: U HIKOJIBHUKOB YacTO XapaKTepHbI UMIYJIbCUBHBIC PEAKIMU, OHU
HE MOTYT CIEp’KMBaTh CBOU CTPEMJIEHMSI U MOPBIBbI, HE KOHTPOJIUPYIOT MPOSIBICHUS 3MOLUH,
CKJIOHHBI K NIEpEeMEHYMBOCTU HacTpoeHus. B menom y Bcex oOyuaromuxcs ¢ 3[IP ormeuaercs
ciabast CrioCOOHOCTh K BOJICBBIM YCWJIMSIM, HAIPABICHHBIM HA MPEOJIOJICHUE YUEOHBIX M MHBIX
3aTPYAHECHUM.

VY mnonpoctkoB ¢ 3IIP He chopmupoBaHbl BHYTPEHHUE KPHUTEPUU CAMOOLICHKH, UTO
CHI)KAeT MX YCTOMYMBOCTH K BHEUTHHUM HEraTUBHBIM BO3JIEHCTBUSM CO CTOPOHBI OKPYKAIOIIUX,
MIPOSIBJISIETCS] B HECAMOCTOSITEIIbHOCTH U Ia0J0HHOCTH cyxaeHui. O0yuatommuecs ¢ 3[1P nepenko
JEMOHCTPHUPYIOT HEKPUTHYHO 3aBBIIICHHBIN YPOBEHb MPUTSA3aHUN, MPOSBICHUS ATOIECHTPU3MA.
Henocratkn caMoperynsiiuu CHHXXKAIOT —CHOCOOHOCTh K IUIAHMPOBAHMIO, TPUBOAAT K
HEOTPEAEeNIEHHOCTH HHTEPECOB U KU3HEHHBIX MEPCIIEKTUB.

[Ipu opranuzanum oOy4YeHHs Ha YypPOBHE OCHOBHOTO OOMIET0 0OOpa3oBaHMs Ba)XKHO
YUUTHIBATh OCOOEHHOCTH IMO3HABATEIBHOTO Pa3BUTHS, SMOIMOHAIBHO-BOJIEBON M JTUYHOCTHOU
cdepnr odyuarommxcs ¢ 3[1P, cnennuky ycBoeHuss M y4eOHOT0 MaTepHraia.

Ocobennocmu no3nasamenvHoil cghepol

CBoeobOpa3ue Mo3HaBaTEIbHON NEATENBHOCTH TMPHU 33JEP)KKE MCHUXUYECKOTO Pa3BUTHS
ABJIIETCS OJTHOM M3 OCHOBHBIX XapaKTEPUCTHK B CTPYKTYpE HAPYIIEHUs, NOCKOJBKY CBS3aHO C
NEPBUYHBIM COCTOSIHUEM (YHKIMOHAIBHOM W/Miu opraHmdeckoi Hemoctarounoctu HHC. ¥V
noapoctkoB ¢ 3I1P coxpaHstoTCss HEAOCTATOUHBIA YPOBEHb CPOPMHUPOBAHHOCTH MO3HABATEIBHBIX
IIPOLIECCOB U MOHMKEHHAs! IPOAYKTUBHOCTh MHTEJUIEKTYaIbHO-MHECTHUECKON JAESITETbHOCTH.

CoxpaHs0TCs HEYCTOMYMBOCTH BHUMAHMSI, TPYJHOCTH IMEPEKIIOYEHHS] C OJHOTO BHIA
JeSITeIbHOCTH Ha JPYToH, MOBBIIIEHHbIE UCTOIIAEMOCTh U MPECHIIAEMOCTh, OTBIEKaEMOCTh Ha
IIOCTOPOHHHUE  PA3APAKUTEIH, YTO 3aTPyIOHSAET IIOCIENOBAaTENIBHOE W KOHTPOJIUPYEMOE
BBITNIOJIHEHHE JUITMHHOTO psAJia ONeparyii.

CMBICII0BBIE TPHEMBI 3aIIOMUHAHMS 10JITO HE (POPMUPYIOTCS, IPEBATUPYET MEXaHUUECKOe
3ay4MBaHHE, YTO B COUYETAHUM C MHBIMU HEJOCTaTKaMU MHECTUYECKOM JESITEebHOCTH HE MOKET
o0ecreynTh MPOYHOT0 3alIOMUHAHUS MaTepuana.

B 3HauuTenbHOM CTENEeHM CcoxpaHsieTcs Hec(OPMUPOBAHHOCTb  MBICIUTEIbLHOU
JIEATETbHOCTH KaK Ha MOTHBAallMOHHOM, TaK W Ha ONEpallMOHAJILHOM YpPOBHsX. B wacTtHOCTH,
obyuaronuecst ¢ 3[1P gemoHCTpUpYIOT clla0yr0 MO3HABATENBbHYIO M TOUCKOBYIO aKTHBHOCTH B
PELICHUH MBICTUTEIbHBIX 33/1a4, TOBEPXHOCTHOCTD MPH BBIOOpE criocoba JAeHCTBHs, OTCYTCTBHE
CTpEeMJICHHSI K IIOMCKY pallOHaJIbHOro pemeHus. B omnepanuoHambHBIX XapaKTEpUCTUKAX
MBIILIEHHUS] OTMEUAIOTCS TPYAHOCTH ITPY BBIIIOJHEHUH JIOTMUYECKHX IEHCTBUIN aHAIN3a U CUHTE3A,
KJIacCU(UKaLlMK, CpaBHEHUS M OOOOIEHHS, OCHOBAHHBIX Ha aKTyalU3allMM CYIIECTBEHHBIX
IPU3HAKOB OOBEKTOB.

TpynHOCTH BBI3BIBAET MOCTPOCHHE JIOTUYECKUX PACCYKICHHUM, ONMUPAIOIIUXCS Ha
YCTQHOBJICHHE TMPUYMHHO-CIEJCTBEHHBIX CBA3€HW, Ha HEOOXOJUMOCTh JOKa3aTeJbHOTO
000CHOBaHHUS OTBETA, CIIOCOOHOCTS JI€TIaTh BHIBOJI HA OCHOBE aHAJIN3a MOIYYeHHON HH(popMaLnu.
ITonpocrok ¢ 3IIP 3atpynHseTcs B OCYLIECTBIEHUH JIOTHYECKON ONepaliiy NEPEX01a OT BUIOBBIX
MIPU3HAKOB K POJOBOMY MOHATHUIO, B 0000IIEHNH, UHTEIPUPOBAHNN UH(OPMALIUK U3 PA3TUYHBIX
VCTOYHUKOB, B IOCTPOEHUH IPOCTENIINX NPOrHO30B. ClieAyeT OTMETUTh, YTO YaCTO BO3HUKAIOT



TPYIHOCTU HCHOJB30BAHUS MBICIUTENBHON omnepanuu, chOpMUPOBAHHON HA OJAHOM Y4eOHOM
MaTepuasie, B paboTe ¢ ApyruM MaTepHaJoM UM B U3MEHUBIINXCS YCIOBHIX CXOIHBIX 3a/a4.

[Tpu BBINOTHEHUHU KiaccU(UKAIUKM, OObEIMHEHUN NPEAMETOB U SIBICHUIN B TPYIIIHI 110
OTpe/CNIEHHbIM MPHU3HAKaM CJIO)KHOCTH BO3HHMKAIOT IPU CAMOCTOATEIHHOM OIpeAeSICHUN
OCHOBaHHUS JJIs1 KIacCU(PHUKAIIMH U ero BepOaTbHOM 0003HAUYCHUH.

[TonsTuitable GOpMBI MBIIIIEHUS JOJITO€ BpeMs HE JOCTHTal0T YPOBHS HOPMAalIbHOIO
pasBUTHS, 3aTPYIHSCTCS MPOIECC aOCTparupoBaHUs, ONEPUPOBAHUS TOHITHUAMH, BKIIIOUYCHHUS
MOHSTHI B pa3Hble cucTeMbl 0000mIeH . Bee 3To 0ciaokHAeTCs HeA0CTaTOYHOM CIIOCOOHOCThIO
K HCIIOJIb30BAHUIO 3HAKOBO-cUMBoMuYecKux cpeactB. llxonpHuku ¢ 3IIP HyxnaroTcs B
COMPOBOXKACHUM HW3YYEHHs] IPOrPaMMHOIO MaTepualia JIONOJHUTENBHON BU3yalu3allueH,
KOHKpETH3alUel, IpUMepaMu, CBS3bIO C IPAKTUYECKUM OIIBITOM.

st obywaronuxcst ¢ 3IIP moapocTkoBOro Bo3pacTta XapakKTepHa CJIabOCTh PEUYEBOM
peryJsiuy JIeHCTBHIA, OHM HCIIBITHIBAIOT 3aTPyJHEHHUS B PEYEBOM O(POPMIICHHH, HE MOTYT
CIUTAHUPOBATh CBOM JICUCTBUS U 1aTh O HUX BepOAJIbHBII OTYET.

Ocobennocmu peuesozo pazeumus

Y obyuaromuxcs ¢ 3[IP moapocTKoBOrO Bo3pacTa COXpAHSIOTCS HEJOCTATKU
(oHEMATUYECKON CTOPOHBI pPEYH, OHU MPOJODKAIOT CMEIIMBAaTh OMNIO3UIIMOHHBIE 3BYKH,
3aTPYIOHSIOTCS BBINOJNHATH (hoHEeMaTHUuecKuid pazbop ciioBa. Y HHUX OCTalOTCS 3aMEHbl U
cMelleHHus OyKB Ha IUCbME, HEYeTKass IUKIMS W OTAENIbHbIE HapYILIEHHs] 3BYKO-CIOTOBOU
CTPYKTYpbI B MaJIO3HAKOMBIX CIIO’KHBIX CIIOBaX.

HaBeiku  crmoBooOpaszoBaHuss  (QOPMUPYIOTCS — cieU(PUYHO W ¢ 3aI03/IaHUCM;
o0ydJaromuMcsl CIOKHO 00pa3oBbIBATh HOBBIE CIIOBA MPHCTABOYHBIM M Cy(hHUKCAITBHBIM
crocobaMM B pa3iIMYHbIX YACTSIX PEUM, OHU JIOMYCKAIOT arpaMMaTH3Mbl KaKk B YCTHOM, Tak U B
MUCHbMEHHOW peuHu.

[Tonpoctku ¢ 3IIP UCHBITHIBAIOT CEMAaHTUYECKHE TPYJHOCTH, OHU HE MOT'YT OIUPATHCS HA
KOHTEKCT JJIsl TOHUMaHUs 3Ha4eHUs HOBOTO cjoBa. OOeqHEHHBIN CIOBAPHBIN 3amac 3aTpyHsIeT
pedeBoe opopMIICHHE BBICKa3bIBaHUS, OTPAXKAIOIIEECs Ha KAYeCTBE KOMMYHUKAITHH.

B peun oOyuaromuxcs ¢ 3I1P npeBanupyroT cymiecTBUTeNbHbIE U r1aronsl. Kpaiine peako
JIETH HCIIOJIb3YIOT OLIEHOYHBIE MTpUJlaraTeabHble, YaCTO 3aMEHSIOT CJIOBa «IITaMIIaMH», HE BCeraa
MOAXOJAUIMMHU 10 CMbICIy. Pa3nuuenue npuyacTuii U A€epruiacTUil 3aTPyAHEHO.

B camocrosarensHolt peun oOyuarommmcs ¢ 3P cnokHO moaduparth W MCHOIB30BaTh
CMHOHMMBI M AaHTOHHMBI, OHH HE TOHMMAIOT (Pa3eoJOTU3MOB, HE HCHOIb3YIOT B
CaMOCTOSITENIbHOM peun 00pa3Hble CPAaBHEHUSI.

VY oOyuaromuxcs ¢ 3IIP moxpocTkoBOro Bo3pacTa COXpaHSIOTCS —crelnupuuecKue
HapylIeHUs MHCbMa, OOYCIOBIMBAIOIINE OOJIBIIOE KOJMYECTBO opdorpapuueckux u
NYHKTYallMOHHBIX OMMOOK. OmuOKM Ha NpaBuUia TPaBOMUCAHUS Yalle BCEro SBISIOTCS
CJIEICTBUEM HEJOpPA3BUTHUSI YCTHOM peud, HEJOCTaTOUYHOCTH METAasI3bIKOBOW JI€ATEIbHOCTH,
HEC(OPMUPOBAHHOCTH PETYIATOPHBIX MeXxaHH3MOB. KomnuecTBo aucrpapuueckux omuboK K 5
KJIACCy COKPAILAEeTCsl, @ KOJIMYECTBO AU30p¢dorpadpuueckix HapacTaeT B CBSA3H C YCIO0KHEHUEM U
yBEJIMYEHUEM 00beMa MIPOrpaMMHOI0 MaTepraa Mo pycCKOMY SI3bIKY.

Hapymenne B ycBOGHMM U MCHOJIb30BAaHUM MOP(OIOrHUECKOr0 M TPaJULUOHHOIO
IPUHIUIIOB Opdorpadun IposBISIETCS B Pa3HOOOPA3HBIX K MHOTOYHMCICHHBIX Op(orpaduuecKux
omubOkax. Ilpu mnocTpoeHUM MpensoKeHUuil HIKOJBHUKH JONMYCKAlOT CHHTAaKCUYECKHeE,
rpaMMaTH4YecKHe U CTHIMCTHYECKHE OIMOKHU. [Ipy MOBBINIEHUM CTENEHH CaMOCTOSATEIbHOCTU
MACbMEHHBIX Pa0OT KOJIMYECTBO OMUOOK YBEITUIHBACTCSI.

Ocobennocmu IMOUUOHATLHO-TUYHOCHHOU U Pe2YyNAMOPHOU chepbl

LleHTpanbHbIM MPU3HAKOM 33JEPKKH TCUXUYECKOTO pa3BUTHUS JHOOOH CTerneHH
BBIP)KEHHOCTH ABJISIETCSA HE0CTaTOYHAast ChOPMUPOBAHHOCTH CaMOPETyJIsIMU. B moapocTkoBOM
BO3pacTe MPOM3BOJIbHAS pEryysdius Bce eme ocraercs Hespenou. [lompoctku ¢ 3IIP jerko
OTBJIEKAIOTCSI B TIPOLIECCE BBINOJIHEHMS 3aJaHUM, COBEPIIAIOT MMIIYJICUBHBIE JEHCTBUS,
IpUCTYNaOT K pabore 0e3 MmpelBapUTENbHOTO IUIAHUPOBAHUS, HE MPOBOAST IMPOMEXYTOUYHOTO
KOHTPOJIS, @ MOTOMY M HE 3aMedaloT CBouX OIMOOK. IIIkonmbHHMKam OBIBae€T TPYAHO IOJTO



yIAepKUBaTh BHUMaHUE HA OJHOM IpeaMeTe Wi AeicTBuu. OTMevaercss Hec(hOpMUPOBAHHOCTD
MOTHBAIIMOHHO-TICJICBOM OCHOBBI YICOHOU JIEATETLHOCTH, YTO BBIPAYKAETCSI B HU3KOW MTOMCKOBOM
AKTUBHOCTH.

[To mpuunHe cnaboi caMOperysluy U CKIIOHHOCTH K SMOIIMOHAIbHOMN J1€30praHu3alun
nesTenbHOCTH oOydatomecs ¢ 3IIP HyXnaioTcs B MOCTOSIHHOM IOAJEPKKE CO CTOPOHBI
B3POCJIOr0, OPraHU3yIOUIEH U HAIIPABJISIIOLIEH TOMOIIH, @ THOTJA U B PYKOBOJSLIEM KOHTPOJIE.

TpyaHocTH pa3BUTHS BOJIEBBIX IpoleccoB y oOywaromuxcs ¢ 3[IP mogpocTtkoBoro
BO3pacTa NPUBOAAT K HEBO3MOXXHOCTH YCTOMYMBO MOTHBUPOBAHHOI'O YIPaBJIEHUS CBOUM
noBegeHreM. CiaboCTh SMOLMOHAIBHON PETysIUN MPOSBISIETCS Y HUX B HECTaOMJIBHOCTH
SMOIIMOHAIBHOTO (OHA, HEAOCTATOYHOCTU KOHTPOJS MPOSIBICHUN SMOIMH, CKIOHHOCTH K
apEKTUBHBIM pEaKIUIM, Pa3APaKUTEILHOCTH, BCIIBUILYUBOCTH.

HenocraTounoe pa3zButre 3MOLMOHAIBHOM cephl XapaKTepU3YIOTCS TOBEPXHOCTHOCTHIO
U HECTOWKOCTBIO SMOLMH, CHIDKEHHOH CIIOCOOHOCThIO K BepOanu3anuu CcOOCTBEHHOTO
SMOIMOHAIBHOTO COCTOSIHUS, OETHOCTHIO AMOLIMOHAIbHO-3KCIIPECCUBHBIX CPEJICTB B OOILIEHUU C
OKPYXKaIOIIMMH, CJIa0OCThI0 PE(PICKCUBHON MO3UIMH, Y3KUM pPEIepTyapoM CIOCOO0B
aZiekBaTHOTO U 1 PepeHITuPOBaHHOTO BHIPAKEHUS SMOIMI U IMOIMOHAIILHOTO PearnpoBaHus B
Pa3IUYHbBIX KU3HEHHBIX CUTYaIUX.

Y obyuaromuxcsi ¢ 3IIP HapymieHo pa3BUTHE CaMOCO3HaHHS, AN HUX XapaKTepHBI
HecTaOuJIbHAsl CaMOOILIEHKA, 3aBBIIICHHbBIE MPUTA3aHUSA, CTOMKOCTh 3TOLIEHTPUUECKON MO3ULIUU
JUYHOCTH, TpyaHOCTH (hopmupoBaHus obOpasza «S». [lompocTkaMm crmokHO Oco3HaBaTh ceOsl B
CUCTEME  COLMAJbHBIX  B3aMMOOTHOLIEHWW,  BbICTpauBaThb  aJIeKBaTHOE  COLUMAIbHOE
B3aUMO/ICHCTBUE C YUETOM MO3ULUN U MHEHUS MTapTHEpA.

HecmoTpst Ha cIOCOOHOCTH MOHMMATh MOPAJIbHBIE U COIHAIbHBIE HOPMBI, TIOAPOCTKU C
3I1P 3aTpyaHsOTCS B BBICTPAUBAHUM MOBEJACHUS C YUYETOM 3THUX HOpM. B XapakTeposaornyeckux
O0COOEHHOCTSIX JIMYHOCTH BBIJENISIFOTCS] BHICOKAsl BHYIIAEMOCTh, YyBCTBO HEYBEPEHHOCTH B ceOe,
CHIKEHHAss KPUTUYHOCTb K CBOEMY IIOBEICHUIO, YIPSMCTBO B CBS3U C OIpPEACIICHHON
ad(heKTHBHON HEYCTOMYNBOCTHIO, OOS3ITUBOCTD, OOUTIHBOCTD, TIOBBIIIICHHAS KOH()IMKTHOCTb.

CyiiecTBeHHBIE TPYAHOCTH HAOMIOJA0TCA Y HUX B IIpOLecce TUIaHUPOBAHMS )KU3HEHHBIX
NEePCIEKTUB, OCO3HAHUSI COBOKYITHOCTH COOTBETCTBYIOIIMX Lienel u 3afad. Kpome Toro, Bce 310
COIIPOBOKIAETCS OE3BIHUIIMATUBHOCTBIO, HEOOS3aTENbHOCTBIO, YXO/IOM OT OTBETCTBEHHOCTH 32
CcOOCTBEHHBIE TOCTYIIKU U TIOBEJIEHUE, OTCYTCTBUEM CTPEMJICHHSI YIIYUIIUTh CBOU PE3YJIbTaThI.

Ocobennocmu KOMMYHUKQUUU U COUUANIBHOZ0 63AUMOOCUCMEUsA, COUUATbHbIE
OMHOWIEeHUA

Y obyuatommmxcs ¢ 3I[IP moxpocTkoBoro Bo3pacTa HEJOCTAaTOYHO — PA3BUTHI
KOMMYHHMKaTHBHbIE HaBbIKU, PENepTyap KOMMYHUKATHBHBIX CPEACTB O€EH, YaCTO OTMEYAETCs
HEaJIeKBaTHOE MCIOJIb30BAHUE HEBEPOATbHBIX CPEACTB OOLICHUS U TPYAHOCTH MX NMOHUMAaHMS.
KauecTBo BnaneHus npueMaMu KOHCTPYKTHBHOTO B3aUMOJIEHCTBUSL CO CBEPCTHUKAMHU U
B3pOCIJIBIMM HEBBICOKOE. COIMalIbHbIE KOMMYHUKAIIMM Y HUX XapaKTEPU3YIOTCSI OTCYTCTBHEM
NIyOMHBI W HEYCTOMYMBOCTBIO B II€JIOM, HEaJE€KBAaTHOCTHIO IOBEACHUS B KOH(IMKTHBIX
cutryauusax. [lToHMManue MHIMBUIYadIbHBIX JUYHOCTHBIX OCOOCHHOCTEN MapTHEPOB MO OOLICHUIO
CHI)KEHO, cJlabo pa3BUTa CHOCOOHOCTh K COYYBCTBHIO M CONEPEKUBAHUIO, YTO CO3/aeT
3aTpyAHEHUS TPH OLICHKE BBICKA3bIBAHUHM M JIEMCTBUI coOeceIHNKa, YUeTe HHTEPECOB U TOUKHU
3peHusl MapTHEpa MO0 COBMECTHOM NeATENbHOCTH. YCBOEHHE U BOCIPOM3BEACHHME aJ€KBATHBIX
KOMMYHHMKAaTHBHBIX ATAJIOHOB HEYCTOWYHMBO, UTO 3a4aCTYI0 J€1aeT KOMMYHUKALIUIO MOAPOCTKOB
¢ 3[1P ManoKOHCTPYKTHBHOM, CKa3bIBa€TCSl HA YMEHUU MOJIIEPKUBATh yIEOHOE COTPYAHUUECTBO
CO CBEpCTHUKaMH U B3pocibIMH. OOLIENpUHATHIE MpaBUjia OOIIEHUS M COTPYAHUYECTBA
MPUHUMAIOTCSI YaCTUYHO, COOJIIOTAFOTCS C TpyAoM U uzbupatensHo. [Togpoctku ¢ 311P He Bcerna
MOTYT TIOHATH COLMAIbHBIA W SMOLMOHAIBHBIA KOHTEKCT KOHKPETHOW KOMMYHUKATHBHOMN
CUTYallH, YTO MPOSBISAETCS B HEAIEKBATHOCTH KOMMYHUKATUBHOTO MOBE/ICHHUS, CIIEIIU(PUUIECKUX
TPYAHOCTSIX BCTYIUIEHUS B KOHTAKT, €T0 MOJIEP’KaHUs U 3aBEPILEHNUS, a B CIIy4ac BOSHUKHOBEHUS
KOH(JIMKTA — K HETPaBUJIbHBIM CIIOCO0aM pearnpoBaHus, HEaJeKBATHBIM CTPATErUsIM TIOBEICHUSI.
[konpHuku ¢ 3IIP He yMeIT MCHOIB30BaTh ONBIT B3aMMOOTHOUIEHMH C OKPYKAIOIIMMHU IS



NOCIEAYIOLIEN KOPPEKIIMU CBOEITO KOMMYHUKAaTUBHOTO ITOBEACHHUSI, HE MOTYT YUYUTBIBATH OLIEHKY
CBOMX BBICKA3bIBAHUM U IEUCTBUI CO CTOPOHBI B3POCIBIX U CBEPCTHUKOB.

Ocobennocmu yueOHoll deamenbHOCMU U CREYUPUKU YCBOCHUA YUeOH020 Mamepuana

Ha ypoBHe ocHOBHOro o01iero o0pa3oBaHMs CyLIECTBEHHO BO3pACTarOT TpeOOBAaHUS K
yu4eOHOW  JAeSITeNpbHOCTH OOyyarouMxcs: K  LEJICHAIIPaBI€HHOCTH, CaMOCTOSTEIbHOCTH,
OCYILECTBJICHHIO II03HABATEJILHOIO IOMCKA, ITOCTAHOBKE Y4YEOHBIX IIeJel M 3a/1ad, OCBOCHUIO
KOHTPOJIbHBIX M OLEHOYHBIX JedcTBUi. Y oOywaromuxcs c¢ 3IIP Ha ypoBHE OCHOBHOIO
00pa30BaHUsl COXPAHSAIOTCS HEAOCTATOUHAs LEJIEHAIPABICHHOCTh JEATEIbHOCTH, TPYIHOCTH
COCpPEIOTOUEHUSI M YAEpKaHMUS aJrOpPUTMA BBINOJIHAEMBIX Y4E€OHBIX JAECWCTBUN, HEYMEHUE
OpraHu30BaTh CBOE pabouee BpeMsl, OTCYTCTBUE MHULUATUBBI K ITOMCKY Pa3JINYHBIX BapUAaHTOB
pemeans. OTMeYarOTCd TPYIHOCTH TIPU CAMOCTOSITEIBHOM OpraHu3aluu y4eOHOW paboThI,
CTpeMJIeHHE U30eXkaTh YMCTBEHHOW HAarpy3KHu U BOJIEBOI'O YCUJIMSL, CKIIOHHOCTD K IIOJJMEHE [TOUCKA
pemerns GopManbHbIM AelicTBueM. s moapoctkoB ¢ 3IIP xapakTepHO OTCYTCTBHE CTOMKOTO
[IO3HABATEJILHOTO HHTEpeca, MOTHBALlMM JOCTHXKCHMsI pe3yibTaTa, CTPEMJIEHUS K IOMCKY
UH(POPMALIUU ¥ YCBOSHHIO HOBBIX 3HAHUH.

VYuebnas MmotuBaius y oOywaromuxcs c¢ 3IIP mogpoctkoBoro Bo3pacta ocTaercs
He3pesioil, COOCTBEHHO y4eOHbIE MOTUBBI (POPMHUPYIOTCS C TPYJOM U SIBIISIOTCS HEYCTONUMBBIMU;
JUIs HUX Ba)KHEE BHEIIHSS OLIEHKA, YeM caM pe3yjbTaT, OHM HE MPOSBIAIOT CTPEMIICHHS K
YIYYIICHUIO CBOUX YYEOHBIX TOCTH)KEHHUH, HE THITAIOTCS OCMBICIUTH PabOTy B LIEJIOM, ITOHSTH
HOPUYUHBI CBOMX OLIMOOK.

PesynbratuBHOCTh yueOHOM pabGoTel y oOyuwaromuxcs c¢ 3I[IP Hu3ka BcnencTBue
UMITYJIbCUBHOCTH U CJAa00Or0 KOHTPOJS, YTO HPUBOAUT K MHOIOYMCICHHBIM OLIMOOYHBIM
JICHCTBHSIM U PELICHUSM.

PaborocnocobHocTh mkonpHUKOB ¢ 3[IP HepaBHOMepHa M 3aBUCHT OT XapakTepa
BBIMOJHAEMBIX 3a7aHuil. OHU HE MOTYT JOJIr0 COCPEAOTAauMBaThCsl MpPU HHTEHCUBHOMN
UHTEJUIEKTYyaJbHOM Harpy3ke, y HHMX OBICTPO HACTymaeT YTOMJIGHHE, IIPEeChIIeHUe
JeSATeNIbHOCTBIO. [Ipy HampsyKEHHOM MBICIUTEIbHON JESTENIbHOCTH YyYallhecs HE MOryT
IPOAYKTHUBHO paboTaTh B TEUYEHHE BCEr0 YpOKa, HO MPU BBHINOJHEHWH 3HAKOMBIX Y4EOHBIX
3a/laHui, He TpeOYIOIINX BOJIEBOIO YCHIIMSI, MOTYT JI0JITO€ BPEMS COXPaHATh pab0TOCTIOCOOHOCTb.
bonbiioe BiausHHE Ha PabOTOCIIOCOOHOCTH OKAa3bIBAIOT BHEIIHUE (HAKTOPbI: MHTEHCHBHOCTD
JeSTEIbHOCTH Ha MPEALIECTBYIONIUX YPOKaX; HAJTMUME OTBJIEKAIOUINX (aKTOPOB, TAKUX KaK LIIyM,
NOSBJICHHE MOCTOPOHHUX B KJlacce; MEepeXMBAHUE WM OXHJAHHE KOro-Inbo 3HAYMMOTro JUIs
pebeHka coObITHS.

OcobeHHOCTH OCBOEHHsI y4eOHOro MaTepuasia CBsi3aHbl y IIKoidbHMKOB ¢ 3IIP ¢
HEPaBHOMEPHON 00y4yaeMOCTbIO, 3aMEJJIEHHOCTBIO BOCHPUATUS U TNepepadoTKu y4eOHOI
UH(pOPMaLINHU, HETPOUYHOCTBIO CIIEJ0B IPY 3alIOMUHAHUU MaTepHajia, HeTOYHOCTHIO U OLIMOKaMu
BOCIIPOM3BEICHUSI.

Hns  obywaromuxcs ¢ 3I[IP xapakTepHbl TpPyIHOCTH YCBOGHHUS U OINEPUPOBAHUS
HNOHATHUSIMH, CKJIIOHHOCTh K MX CMEIIEHHMIO, CEMAaHTUYECKUM 3aMe€HaM, C TPYAOM 3allOMHUHAIOT
onpezaeneHus. bojee NpoAyKTUBHO OHM YCBaMBalOT MaTepUall C ONOPOW Ha SICHBIM alrOpUTM,
BU3YaJIbHYIO MOJJIEPKKY, CMBICIIOBBIE CXEMBI.

[xonpHukam ¢ 3IIP ci0XHO chenatb ONOCPEAOBAHHBIM BBIBOJ, OCYIIECTBUTH
IIPUMEHEHNE YCBOCHHBIX 3HAHUN B HOBOH cuTyauuu. HaGmroaaroTces 3aTpyiHEHUS ¢ TOHUMaHUuEM
HAYYHBIX TEKCTOB: UM CJIO’KHO BBLAEIHUTD INIaBHYIO MBICIIb, pa30UTh TEKCT HA CMBICJIOBBIE YaCTH,
U3JIO)KUTh OCHOBHOE COJepkKaHHe. XapaKTEepHOH OCOOEHHOCTBIO SIBISIOTCS 3aTPYIHEHHS B
CaMOCTOSITEIFHOM BBIOOpE HYXHOTO crocoba JeicTBHs, NMPUMEHEHUH H3BECTHOTo crocoba
pellleHuss B HOBBIX YCJIOBHMSIX WJIM OJIHOBPEMEHHOM HCIIOJIb30BAaHMM JABYX U 0O0jiee MPOCTBIX
QITOPUTMOB.

Oco0ble o0pa3oBaTeIbHbIC NOTPEOHOCTH 00YYAIOIIMXCS € 321ePKKOI MCHXUYECKOI0
Pa3BUTHS HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus



Beigensitor obmue mis Bcex obyuatomuxcst ¢ OB3 oOpa3oBarenbHbie MOTPEOHOCTH U
cnenuduyeckre, yIOBICTBOPEHUE KOTOPHIX OCOOEHHO Ba)KHO [JIsi KOHKPETHOW TIPYIIIbI
o0yyJarouuxcs.

Ha srane ocHoBHOro o6paszoBanust st oOydaronuxcsa ¢ 3[IP akryanbHbl crienyromnue
obwue o0Opa3oBaTelbHBIC MOTPEOHOCTH: MOTPEOHOCTH BO BBEICHUU CHEIHAIBHBIX Pa3fciioB
o0ydyeHuss ©  conenu@UUecKuX CpeacTB OOydeHHs, TOTPpeOHOCTh B  KayeCTBEHHOU
WHAVBUAYAIM3AMA U CO3JaHUH 0COOOW MPOCTPAHCTBEHHOW M BPEMEHHON 00pa3oBaTEIbHOMN
Cpelpl, MOTPEOHOCTh B MAaKCHUMaJlbHOM paCIIUPEHUH O00pa30BaTEIbHOIO MPOCTPAHCTBA 3a
npenensl  00pa3oBaTeNbHONW OpraHU3alHd, IOTPEOHOCTh B COTJIACOBAHHOM YYacTUU B
o0pa3oBaTeNbHOM IMpoleccCe KOMaHAbl KBAIU(DUIMPOBAHHBIX CIHEIHUATUCTOB M POJUTENEH
obyuaromuxcs ¢ 311P.

Hns oOyuarommxcst ¢ 3IIP, ocBamBaromux AOOII OOO, xapakTepHbI CIETYIOIINE
cneyuguueckue 00pa3oBaTeIbHbIC TOTPEOHOCTH:

* notpebHocTb B agantaumm u auddepeHUMPOBAHHOM NoAxoAe K OTbopy coaepyKaHus
NPOrpamMmmMHOro maTtepuana Yy4yebHbIX NpegmMeToB C Yy4eTOmM o0cobbix o0b6pasoBaTesibHbIX
notpebHoctein n BO3MOXKHOCTEN obydatowmxca ¢ 3[P Ha YypoBHE OCHOBHOro o06LLEero
obpasoBaHus;

* BKJ/IO4EHNE KOPPEKUMNOHHO-pPa3BmMBakOWero KOMNOHeEHTa B npouecc O6y‘-IEHVIF| npun peannsauunn
obpas3oBaTe/ibHbIX MPOrpaMm OCHOBHOro obuiero obpasoBaHMA C Yy4ETOM MPEEMCTBEHHOCTU
YPOBHEM Ha4yaIbHOTO M OCHOBHOTIO 0bLero obpasoBaHus;

" pPasBUTME W KOPPEKLUUSA MNPUEMOB MbIC/INTE/IbHOW AEATENbHOCTU U JIOTUYECKUX AeNCTBUN,
COCTaB/IAIOLWMX OCHOBY JIOTMYECKUX MbIC/IUTENIbHbBIX OMNepaunii, paclunmpeHme metTanpeameTHbIX
cnocoboB y4ebHO-NMO3HABATENbHOM AeATEe/IbHOCTU, O0becneymMBaloWMX MPOLECC OCBOEHUA
nporpammHoOro matepuana;

* MpPUMEHEHMNE CreunasibHbIX METOA0B U MPUEMOB, CPeACTB 00yYeHUA C y4eToM ocobeHHocTeln
ycBoeHus obydatowmmea ¢ 3MP  cuctembl 3HaHWM, YMEHU, HaBbIKOB, KOMMETEHLWM
(ucnonb3oBaHMe «MOLIAroBOCTU» NPU MpeabABAeHUM y4ebHOro martepuana, Npu peLleHUn
NPaKTUKO-OPUEHTUPOBAHHbLIX 3334 W KU3HEHHbIX CUTyauui; NPUMEHEHME aJir0PUTMOB,
OOMNONHUTENbHON  BU3YyaNbHOW NOAAEPMKKW, OMOPHbIX CXeM NpW  pelleHun y4yebHo-
Nno3HaBaTe/NbHbIX 33afa4y U paboTe c yyebHOW MHbOPMaAUMEN; PA3HOCTOPOHHAA NpopaboTKa
y4yebHOoro martepuana, 3akpensieHMe HaBbIKOB U KOMMETEHUNI NPUMEHUTENBHO K Pa3/INYyHbIM
M3HEHHbIM  CUTyaUMAM; YBEJIMYEHME [O0AM NPAKTUKO-OPUEHTUPOBAHHOIO MmaTepuana,
CBA3AHHOTO C *KM3HEHHbIM OMbITOM NOAPOCTKA; pa3HoobpasMe U BapMaTUBHOCTb NPeabABAEHUA
M 06bsACHEeHMs yyebHOro maTepuana Npu TPYAHOCTAX YCBOEHUS U NepepaboTkn nHpopmaummn m

T.4.);

* opraHmMsauma obpasoBaTeNIbHOrO MPOCTPaAHCTBA, paboyero mecta, BPEMEHHON OpraHu3aumu
obpasoBaTenbHOM cpedbl C Yy4eToM MCUXOPU3NYECKMX OCOBEHHOCTEN M  BO3MOMKHOCTEN
obyuatoweroca ¢ 3MP (MHAMBMAYaNbHOE NPOEKTUPOBaHWE 06pa3oBaTe/ibHOM Cpeabl C YYEeTOM
NOBbLILWEHHOM MWCTOLWAEMOCTM W BbICTPOM YTOMAAEMOCTM B MPOLLECCE WHTENNEKTYaIbHOM
AEATeNIbHOCTU, CHUMKEHHOW pPaboToCnOCOBHOCTM, CHUMKEHHOW MPOU3BOJIbHOM perynauuu,
HEYCTOMYMBOCTU MPOU3BONLHOIO BHUMAHWA, CHUKEHHOrO Oobbema NamATM U MOHUMKEHHOM
TOYHOCTM BOCMPOU3BELEHNA);

* cneumanbHaa NOMOLb B Pa3BUTUM OCO3HAHHOM CamoperynaumMm AeaTesbHOCTM U NoBeaeHUA, B
OCO3HaHUM BO3HUKAKOLWMX TPYAHOCTEN B KOMMYHUKaTUBHbIX CUTyaUMAX, MCMO/b30BaHMM
NPUEMOB 3MOLMOHANbHOW Camoperynaumnmn, B Noby»aeHNU 3anpalinsaTb NOMOLLb B3POC/IOTO B
3aTPYOHUTENbHbIX COUMANbHbIX CUTYyauMsaX; LUe/ieHanpaB/iieHHoe pas3BUTUME COLMaNbHOro
B3aumogencTeusa obyyatowmxcsa ¢ 3MP;

* yyeT OYHKLMOHANBbHOFO COCTOAHMA LEHTPaNbHOM HEPBHOW CUCTEMbl WM HeEWpoAMHAMUKK
NCcUXMYECKMX npoLeccos obydatowmxca ¢ 3P (3ameaneHHoro Temna nepepaboTkn MHGopmaumm,



MOHUMKEHHOrO 0BLLEro TOHyCa, CKNOHHOCTM K adPeKTMBHON Ae30praHM3auLmnmn AeATebHOCTH,
«OpraHUYecKom» AeKOHLUEHTPaLMM BHUMaHUA 1 A4p.);

*  CTUMYAMPOBAHME K OCO3HAHWUIO M OCMbBICNIEHWIO, YNOPALOYMBAHUIO YCBAMBAEMbIX HA YPOKaX
3HAHWA M YMEHWWA, K MNPUMEHEHWUIO YCBOEHHbIX KOMMETEHUMN B MNOBCEAHEBHOMN XWU3HWU;
$GoOpMUMpPOBaAHME YNTATENBCKOM KYbTPbI;

* MpUMEHEHWe CneumnanbHOro noaxoaa K oueHKke 06pa3oBaTe/bHbIX AOCTUMKEHUMN (TIMYHOCTHBIX,
MeTanpeaMeTHbIX M MPeaMETHbIX) C Yy4eToM NCUXOPU3MYECKMX ocobeHHocTelr M 0cobbix
obpasoBaTenibHbIXx NoTpebHocTeld obyyatowmxca ¢ 3MP; wucnonb3oBaHME CNEeLManbHOro
MHCTPYMEHTAPUA  OLUEHUBAHWUA  [AOCTUMKEHWM W BbIABNEHMA  TPYAHOCTEM  YCBOEHMUSA
obpasoBaTesibHOM Nporpammbl;

. q)OpMMpOBaHME coumnanbHO aKTUBHOM nosnuunn, NHTEpECa K coumnanibHomy mupy C FIO3MLI,MI71
JIMYHOCTHOIO CTaHOBNEHNA U FlpOd)eCCVIOHal'IbHOI'O camoonpeaeneHusa;

* pasBUTME M pacluMpeHue CPeacTB KOMMYHWMKALUWUWU, HaBbIKOB KOHCTPYKTMBHOrO obLlieHUs u
COUMANbHOrO B3aMMOAENCTBMA (CO CBEPCTHUMKAMW, C 4Y/eHaMW CeMbM, CO B3POC/bIMM),
MaKCMManbHOe pacluMpeHue CoUManbHbIX KOHTaKTOB, Mnomollb obydatlowemyca c¢ 3MP B
OCO3HaHUU COLUMANbLHO NPUEMAEMOro M oaobpaemoro noseAeHUA, a TakKe HeobXoAMMOCTH
n36bMpaTeIbHOCTM MPU YCTaHOBAEHUU COLMA/bHBLIX KOHTAKTOB (NpoduiakTMKa HeraTMsHOro
B/AMAHUA, TMNPOTUBOCTOAHME BOBMEYEHMIO B aHTUCOUMANbHYHO cpeay); npoduNaKTUKa
acoumanbHOro noseagHus.

2. ILnanupyembie pe3yJbTaThl 0CBOEHHS Y4eOHOI0 Kypca
JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOW IMPOrpaMMbl OCHOBHOTO
o011ero o0pa3oBaHus JOJKHBI OTPAXKATh:

1) BociuTaHue poCcCUMCKON IpaXKIaHCKOW UJIEHTUUYHOCTH: MAaTPUOTU3M, YBaxkeHHe K OTedecTBy,
MPOIIJIOE U HACTOSALIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu; oco3HaHue CBOEHW DTHUYECKOU
IIPUHAUIC)KHOCTH, 3HAHWE HMCTOPHUU, SA3BIKA, KYJIBTYpPHl CBOErO HApoJa, CBOETO Kpas, OCHOB
KyJIbTYpHOTO Hacieaus HapoaoB Poccun M 4elmoBeyecTBa; YCBOCHUE TI'yMaHUCTUYECKHX,
JEMOKPAaTUYECKUX M TPATUIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIIBHOTO POCCUICKOTO 0OIECTBA;
BOCIIUTaHHUE YyBCTBA OTBETCTBEHHOCTH U J0Jra nepes Ponunoi;

2) ¢opmupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00ydJaronmxcsi K CaMOpPa3BUTHIO U CaMOOOPa30BaHUIO HAa OCHOBE MOTHBALIMM K OOYYECHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHUIO NalbHEHIeH WHAWBHUIYaTbHOW TPaeKTOPUU
oOpa3oBaHus Ha 0a3e OPHEHTUPOBKHU B MUpE Mpodeccuii 1 mpodeccHoHATBHBIX TPEIITOYTEHHH, C
YU4E€TOM YCTOWYMBBIX TO3HABATENIBHBIX HWHTEPECOB, a TakKe Ha OCHOBE (OPMHUpPOBAHUS
YBAXKUTCIbHOIO OTHOIICHUSA K TPYAY, Pa3BUTHUSA ONIbITAa YH4aCTHA B COOMATIBHO 3HAYNMOM TPYAC,

3) dopmupoBaHHE IEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTUKH, YYHUTHIBAIOIIETO COLMAIbHOE, KYJIbTYPHOE,
SI3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOT'O MHPa;

4) hopMHUpPOBaHKE OCO3HAHHOTO, YBAXKHUTEIBHOTO M JOOPOKEIATEIIHHOTO OTHOMIEHUS K IPYrOMY
YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO, KYIbTYpE, SA3bIKY, BEpE, IPa)kJAaHCKON MO3UILIUH, K
HUCTOPHH, KYJIbTYPE, PETTUTHH, TPAIUIIHM, S3bIKaM, IIEHHOCTSIM Hapo 0B Poccuu 1 Hapo10B MUpa;
TOTOBHOCTH U CHOCOOHOCTH BECTH JHUAJOr C JPYTUMH JIIOJbMH U JOCTHUTaTh B HEM
B3aUMOTIOHUMAaHUS;



5) ocBoeHHE COLMANBbHBIX HOPM, MPABWJI TOBEACHHUS, pojie M (GOopM COIHUAIBLHOW >KU3HU B
rpynnax 1 cooOIecTBax, BKIKOYask B3pOCIbIE U COLUAIbHBIE COOOLIECTBA; YYaCTHE B IIKOJIBHOM
CaMOYTIpaBJICHUH M OOIIECTBEHHOM >KM3HU B IpE/eIax BO3PACTHBIX KOMIIETCHLUH C y4eTOM
PETHOHANBHBIX, 3THOKYJIBTYPHBIX, COLUAIBHBIX U SKOHOMUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIBHOIO CO3HAHUS M KOMIIETEHTHOCTH B PELICHUU MOpPaJbHBIX MpoOJieM Ha
OCHOBE JIMYHOCTHOTO BBIOOPA, (OPMHPOBAHME HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOTO
IIOBEJICHUS, OCO3HAHHOT'O U OTBETCTBEHHOI'0 OTHOILEHHS K COOCTBEHHBIM IOCTYIIKaM;

7) ¢popmupoBaHuEe KOMMYHUKATHBHONW KOMIIETEHTHOCTH B OOIIEHHWU M COTPYIHUYECTBE CO
CBEPCTHUKAMH, JI€TbMHM CTapliero ¢ MJIAJIIIEr0 BO3pacTa, B3pOCIbIMH B MpoOIEcce
00pa3oBaTesibHOI, OOIIECTBEHHO IMOJIE3HOM, Y4eOHO-HUCCIIeI0BATeIbCKON, TBOPUECKOM U IPYTHX
BUJIOB JICSTEIHHOCTH;

8) dopmupoBaHUE [EHHOCTH 3J0POBOrO W 0Oe30macHOro oOpas3a >KU3HU; YCBOSHHUE IPaBUII
WH/IMBUYAIbHOTO W KOJUIGKTMBHOTO OE€30IacHOr0 IMOBEIEHHS] B YpPE3BBIYAWHBIX CUTYAIUSX,
YIrpoOXKaromux XKU3HU U 3JOPOBBIO J'IIO[[GI;'I, IIpaBUJI IOBCACHUA HAa TPAHCIIOPTE U HA A0POrax;

9) bopmupoBaHHE OCHOB IKOJOTUYECKON KYJIBTYPhl COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOTO MBIIUICHHUS, PA3BUTUE OTBITA SKOJIOTUYSCKH OPUEHTHPOBAHHOU pedIeKCHBHO-
OHGHOqHOfI n HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTHU B ) KU3HCHHBIX CUTYAlUsX,

10) oco3HaHne 3HAYEHUSI CEMBH B )KM3HU YEIIOBEKa M OOIIECTBA, MPUHITHE EHHOCTH CEMEHHOMN
KHM3HHU, YBOKHUTEIBHOE M 3a00TIMBOE OTHOILICHNE K YWIEHAM CBOCH CEeMbHU;

11) pa3BUTHE 3CTETUUECKOTO0 CO3HAHUS Yepe3 OCBOCHHME XYIO0’KECTBEHHOI'O HAcjeIusl Hapo/a0B
Poccnn n Mupa, TBOpUECKOH AEATEIBHOCTH 3CTETUYECKOIO XapaKrepa.

MeTanpeaMeTHble pe3yIbTaThl OCBOCHUSI OCHOBHOW 00pa30BaTEeIbHON MPOTrpaMMbl OCHOBHOTO
o011ero o0pa3oBaHUs JOMKHBI OTPAXKATD:

1) yMeHHe caMOCTOSATENHHO OMPEENATh 1IeTTH CBOETO 00YUYEeHHsI, CTABUTh U (DOPMYIHUPOBATH JIJIS
ceOst HOBBIE 3a7auM B yueOe U MO3HABATENbHOM NIEeSTENbHOCTH, PA3BUBATh MOTHUBBI M MHTEPECHI
CBOCH ITO3HABATEIILHOM JIEITSILHOCTH,

2) yMeHHE CaMOCTOSITeNFHO IUIAHUPOBATh TYTH JOCTIDKEHUS IeJeid, B TOM YHCIe
JIbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (heKTUBHbIE CLIOCOOB! peleHus] y4eOHbIX U
MIO03HABATENbHBIX 33/1a4;

3) yMeHHe COOTHOCUTH CBOM JICHCTBHUS C IIIAHUPYEMBIMH PE3yJIbTaTaMH, OCYILECTBISATh KOHTPOJIb
CBOEH JIEATENILHOCTU B TPOLIECCE JOCTHIKEHUS pe3ysbTara, ONpelensTh CIocoObl NeHCcTBUN B
paMKax Mpe/I0’KEHHBIX YCIOBUN B TpeOOBaHUM, KOPPEKTHPOBATH CBOM JCHCTBHUS B COOTBETCTBUU
C U3MEHSIOLIENCS CUTyalueH;

4) yMeHHUEe OIICHUBATH MPABUILHOCTh BBIMOJHEHHS YU4eOHOM 3a/1auu, COOCTBEHHBIC BO3MOKHOCTH
€€ pelICHUS;

5) BlajieHHe OCHOBAaMHU CAMOKOHTPOJIS, CAMOOLICHKH, MPHUHSITHUSI PEIIEeHUl W OCYIIECTBICHUS
OCO3HAHHOT'0 BHIOOPA B yueOHOI U MO3HABATENbHOMN 1EATEIIbHOCTH;

6) yMeHue OIpelneNaTh IOHITUSA, CO3/1aBaThb OOOOIIEHHUS, YCTaHABIMBATh AaHAJOIMH,
KJIaCCU(UIIMPOBATh, CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPUU JUIS Ki1accU(UKALINU,



YCTaHaBIUBATh IMPUYUHHO-CIICJICTBEHHbIE CBSA3U, CTPOUTh JIOTHYECKOE  PaCCyXkICHHE,
YMO3aKJIIOUeHHE (MHIYKTUBHOE, JEAYKTHBHOE | 110 aHAJIOTHUHN) U JIeJIaTh BHIBOJIBI,

7) YMCHHUE CO31aBaTh, IPUMCHATH U HpeO6paSOBBIBaTB 3HaKW U CUMBOIJIbI, MOJCJIN U CXEMbI IOJIA
pelicHusd yLIe6HbIX 1 IO3HABAaTCJIbHBIX 3a/a4,

8) CMBICTIOBOE YTCHUE;

9) ymMeHune opraHu30BbIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO AESITEIBHOCTD C YUUTEIEM
U CBEpCTHUKAMU; pabOTaTh MHAUBHUIYAJIBHO U B IPYIIE; HAXOAUTH OOIIee PEeIIeHUE U pa3peliaTh
KOH(JIMKTBI Ha OCHOBE COIJIACOBAHWS TMO3UIMA M YydeTa HMHTEPEecoB; (HOpMyIHpPOBATh,
apryMEHTUpPOBATh U OTCTAUBATh CBOE MHEHMUE;

10) yMmeHHe OCO3HAaHHO HCIIOJIb30BaTh pEYEBBIE CPEACTBA B COOTBETCTBUU C 3ajaueit
KOMMYHHKAITUH JUIS BBIPAXKCHHS CBOMX YYBCTB, MBICICH W MOTPEOHOCTEH; TUIAHUPOBAHUS U
pEerysiiuy CBOEH AESTENbHOCTH; BIAJCHUE YCTHOW M NMUCbMEHHOW pPEYbI0, MOHOJOTMYECKOU
KOHTEKCTHOM pEUblo;

11) ¢popmupoBanue u pa3BUTHE KOMIIETEHTHOCTH B O0JIACTU MCIOJIB30BaHUS MH(POPMALMOHHO-
KOMMYHHMKAIIMOHHbIX TexHonorui (manmee - MKT komnereHuuu); pa3BUTHE MOTUBALUHM K
OBJIAJICHUIO KYJIbTYpOH aKTUBHOIO IIOJIb30BAaHUSI CJIOBAapsIMH M JIPYTUMH IOUCKOBBIMHU
cucTeMamy;

12) ¢opmupoBaHHEe M Pa3BUTHE SKOJIOTMYECKOIO MBIIUICHUS, YMEHUE IPUMEHATh €ro B
MI03HABATEIBHOM, KOMMYHHUKATUBHOW, COIIMATBHON IPAKTUKE U TPO(PECCHOHAITBHOM OPHEHTAIHH.

PeryasituBubie YY /|

1. VYMeHue caMOCTOSTEIBHO ONPEAEIIATh LeIN 00y4eHUs], CTaBUTh U (JOPMYJIUPOBAThH
HOBBIC 33/]1a4d B y4eOe 1 MMO3HABATEIbHOM EATETLHOCTH, Pa3BUBATh MOTUBBI M HHTEPECHI CBOCH
MO3HABATENbHOM JesTeabHOCTH. OOyUaromMics CMOXKET:

® aHAIM3MPOBATH CYIIECTBYIONIUE U IUIAHUPOBATh Oy/ylire o0pa3oBaTesibHbIE
pE3yJIbTaThI;

® OIpeNesaTh COBMECTHO € NIEAATOrOM KPUTEPUH OLEHKHU TUIAHUPYEMBIX
00pa30BaTENIbHBIX PE3YIbTATOB;

® I/II[GHTI/I(i)I/IHI/IpOBaTB MNpEeIATCTBHA, BO3HUKAIOIIHE IIPU JOCTUKCHUN COOCTBEHHBIX
3aIlJIaHUPOBAHHBIX 06pa3OBaTeJIBHBIX PE3YIIbTATOB,

® BBIIBHUIaTb BEPCUU IIPECOJOJICHHUA HpeHHTCTBHﬁ, q)OpMy.]'II/IpOBaTB TUI10TE3hI, B
OTACJIbHBIX ClIydasaX — IIPOTrHO3UPOBATH KOHEYHBII pe3yiIbTaT,

® CTaBUTH LieJb U GOPMYIHPOBATH 33124l COOCTBEHHOI 00pa30BaTeIbHOM
NESTEIbHOCTH C YUYETOM BBISIBICHHBIX 3aTPYIHEHUN U CYIIECTBYIOUINX BO3MOKHOCTEH;

® 00O0CHOBBIBaTh BHIOPAHHBIE MMOAXO/IbI M CPE/ICTBA, UCIIOIb3YyEMbIE /TSl JOCTHIKEHHUS
00pa30BaTeNbHbIX PE3YIbTATOB.

2. YMeHHe caMOCTOSITeNIbHO TUIAHUPOBATh MYTH TOCTHKEHHUS 1IeJieil, B TOM 4ucIie
albTepHATUBHBIE, OCO3HAHHO BBIOMpATh Harboee Ap(EeKTUBHBIE CTIOCOOBI PelIeHUs YUeOHBIX U
MO3HABATENbHBIX 33/1a4. OOyyJaroUniics CMOXKET:

® OIIPCACIATH H606XOI[I/IMLIC JIEHCTBUS B COOTBETCTBUM C y‘-IC6HOfI 1 IO3HABaTEIbHOMI
33}13‘16]71 N COCTABJIATH aJITOPHUTM UX BBIITOJHCHUSA

® 00O0CHOBBIBaTh U OCYIIECTBIIATH BEIOOP Hanbosee 3pPeKTUBHBIX CLIOCOOOB pELICHUS
y4eOHBIX U M03HaBaTEIbHbBIX 33/1ay,



® OMpeEIATh/HaX0AUTh, B TOM YHCJIEC U3 TPEIJIOKCHHBIX BAPUAHTOB, YCIOBUS JJIS
BBITIOJTHEHMS YI€OHOM 1 TTO3HABATEIBHOM 3a1a4u;

® BLICTPAaMBaTh )KU3HEHHBIE TJIAHBI HA KPATKOCPOUHOE Oyyiiee (OnpeiesTh LeIeBbie
OpPUEHTHUPBHI, POPMYIHPOBATH a/IEKBAaTHBIC UM 3a/1a4M U MIpeAiarath AeMCTBUS, YKa3bIBasi U
000CHOBBIBas JIOTMUECKYIO [IOCIEA0BATEIbHOCTD 111arOB);

® BLIOMPATH U3 MPEJIOKEHHBIX BAPUAHTOB M CAMOCTOSITEIbHO UCKATh
CpeACTBa/pecypcChl Uil PELICHHUS 3a1a4H/TOCTHKEHUS LEIIH;

® COCTaBJIATH IIJIaH PCIICHUA Hp06HeMBI (OHI/ICBIBaTB JKU3HCHHBIN IUKJI BBITIOJIHCHU S
IIPOCKTA, AJITOPUTM IIPOBEACHHUA I/ICCJ'Ie,Z[OBaHI/Iﬂ);

® OllpeeNsaTh NOTEHI[HAIbHBIEC 3aTPYIHEHUS IPU PELICHUU Y4eOHOM U M03HaBaTEIbHOMN
3a/1a4d U HAXOJIUTh CPEJICTBA JJIsi UX YCTPAHEHUS,

® OIINCHIBaTh CBOM OIIBbIT, O(bOpMJISI?I €Tro U1 nepeaavu Apyrum JroJA4M B BUJIC
AJIropuTMa pClICHUS NPAKTHUYCCKUX 3a1a4,

® [UIAHUPOBATH U KOPPEKTUPOBATH CBOIO MHAMBUIYAJIbHYIO 00pa30BaTEIbHYIO
TPACKTOPHUIO.

3. YMeHHe COOTHOCHTBH CBOM JCHCTBHS C TUIAHUPYEMBIMU PE3YJIbTaTaMH,
OCYILIECTBIIATH KOHTPOJIb CBOEH IEATENBHOCTH B IPOLIECCE JOCTHKECHUSI PE3YJIbTATa, OIIPENEIIATh
CHOCOOBI ACWCTBUI B paMKax IPEJIOKEHHBIX YCIOBUN M TPeOOBaHUH, KOPPEKTUPOBATH CBOH
JIecTBUS B COOTBETCTBUHU C U3MEHsoLIeics cuTyarueid. OOyJaroImuiicss CMOXeT:

® Dpasjin4yaTh pE3yJbTaThl U CIIOCOOBI ﬂeﬁCTBHﬁ IIpHU AOCTHIKCHUHU PE3YJIbTATOB;

® OIIPCACIATH COBMCCTHO C IICAAroroM KpuTCpunu JOCTHKCHUA INIAHAPYCMBbIX
PE3YyJIbTAaTOB U KPUTCPHUU OLICHKU cBOCH y‘le6H0ﬁ ACATCIIbHOCTH,

® CHUCTEMaTU3UPOBATh (B TOM YHCIIE BEIOUPATh MPUOPUTETHBIE) KPUTEPUH JOCTUKECHHS
TJIAaHUPYEMBIX Pe3YyJIbTAaTOB U OLICHKU CBOEH JCSTEIHHOCTH;

® 0TOMpaTh UHCTPYMEHTHI JIJIsl OLIEHUBAHUS CBOEH IEATEIbHOCTH, OCYIIECTBIIATh
CaMOKOHTPOJIb CBOEH JESITEIbHOCTH B paMKax MPeII0KEHHBIX YCIOBUN U TpeOOBaHMIA;

® OIICHUBATH CBOIO JIEATEILHOCTD, aHAIM3UPYS U apIYMEHTHPYS IPUYMHBI JOCTHKEHUS
WJIM OTCYTCTBUSA IIJIAHUPYEMOI'O PE3yibTaTa;

® HAaXOAUTh HEOOXOIUMBIC U JTOCTATOYHBIE CPECTBA JIJISl BBIMOJIHEHUS YUCOHBIX
JICUCTBUI B U3MEHSIOUIEHCSA CUTYAINU;

® paboTas o CBOEMY IIJIaHy, BHOCUTb KOPPEKTHUBBI B TEKYIYIO I€ATEIbHOCTh Ha
OCHOBE aHaJln3a U3MEHEHUN CUTYalluu JJIsl OJyYeHHs 3alUIaHUPOBAHHbBIX
XapaKTepUCTHK/TIOKa3aTeNel pe3ynbraTa;

® YCTaHABJIMBATh CBA3b MEKAY IMOJYYCHHBIMH XapaKTCPHUCTUKAMU PE3yIbTaTa U
XApaKTEPUCTUKAMH ITpoLECCa JCATCIbHOCTH U 110 3aBCPIICHUHN ACATCIIBHOCTU ITpeajiaratb
N3MCHCHHUEC XAPAKTCPUCTHUK ITPOLCCCA IJIF MOJTYUYCHHUA YIIYUIICHHBIX XapaKTCPUCTHUK PE3YJIbTATa,

® COOTHOCHUTH CBOU JICHCTBHUSI C L0 OOyUEHUSI.
4. VYMeHHe OIleHUBATh MPABUIHHOCTh BHIMOJTHEHUS YUeOHOU 3a1aui, COOCTBEHHBIE
BO3MOKHOCTH e¢€ pemieHns. O0ydarommiicss CMOXKET:

® OIpeeNsaTh KPUTEPUH NPABUIBLHOCTH (KOPPEKTHOCTH) BBITIOJIHEHUS y4eOHOH 3a7auu;

® aHaIM3UPOBaTh U 00OCHOBHIBATH MPUMEHEHNE COOTBETCTBYIOLET0 HHCTPYMEHTAPUS
JUIsL BBITIOJIHEHUS! yueOHO 3a1auu;

® CBO60I[HO IIOJIB30BAaTHCA BBIpaGOTaHHLIMI/I KPpUTCPUAMU OLICHKU U CAMOOILICHKH,



HUCXO0Ad U3 TCIIN U UMCIOIUXCA CPCICTB,

® OILICHUBAThH IIPOAYKT CBOEH ACATCIIBHOCTH 110 3aJaHHBIM H/MIJIH CaMOCTOSITEILHO
ONPCACIICHHBIM KPUTCPHUAM B COOTBETCTBUU C LCIIBIO ACATCIbHOCTH;

® 000CHOBBIBAThH JOCTHKUMOCTb LI€IHM BEIOPAHHBIM CLIOCOOOM Ha OCHOBE OLIEHKU CBOUX
BHYTPEHHHUX PECYpPCOB U JOCTYIIHBIX BHEIIHUX PECYPCOB;

® (UKCHPOBATH U AHAIM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEIBHBIX
pE3yNbTaTOB.

5. Brnagenue ocHOBaMH CaMOKOHTPOJISI, CAMOOIIEHKH, IPUHSATHS PEIICHUN 1
OCYIIECTBIICHUSI OCO3HAHHOTO BHIOOpA B YUeOHOI U MMO3HABATEIHHON ACSITETLHOCTH.
OO0yYaroIIHIACsS CMOXKET:

® AHAJTU3UPOBATH CO6CTB€HHYIO yqe6Hy10 " IIO3HABATCJIBbHYIO ACATCIIBHOCTb
ACATCIIBHOCTD APYTUX O6y‘-IaIOH_[I/IXCSI B IIPOLECCC B3aAUMOIIPOBCPKHU,

® COOTHOCHUTB PEAIbHBIC U IUIAHUPYEMBIE PE3YyJIbTaThl HHANBUAYAJIbHON
00pa30BaTeNbHOI 1eATeIbHOCTH U JIENIaTh BHIBOJIBI O IPUYMHAX €€ YCHEITHOCTH/3((EKTUBHOCTH
WIN HEYCTIEITHOCTH/HEI()(HEKTUBHOCTH, HAXOAUTH CIIOCOOBI BBIXOA U3 KPUTUYECKON CHTYaIlNH;

® [IpUHUMATh PEUICHHE B yU€OHOM CUTYallUU U OLIEHUBATh BO3MOXKHBIE ITOCIIEICTBUS
IIPUHATOTO PELICHNS;

® ONpeAeTaTh, KaKue ACUCTBHS 110 PEIICHUI0 YIeOHOH 3a/1a4H WM AapaMeTPhl ATHX
JeMCTBUI MPUBEIN K MOTYYEHUIO UMEIOLIErocs NPOAyKTa y4eOHOM e TeIbHOCTH;

® IeMOHCTPUPOBATH MIPUEMBI PETYIISIIUU COOCTBEHHBIX
NCUX0(U3HOTOTHUECKUX/IMOLIMOHAIBHBIX COCTOSHUM.

ITo3naBartenbHbie YY /|

1. VYmMeHue onpenensTh NOHATHUS, CO3/1aBaTh 000OIIEHHS, YCTAaHABIMBATH AHAJIOTHUH,
KJIACCHU(UITUPOBATH, CAMOCTOSATEIHFHO BEIOMPATh OCHOBAHUS M KPUTEPHH TS KJIACCU(DUKAIIHH,
YCTaHaBIMBATh IPUYNHHO-CIIEJCTBEHHBIE CBSA3H, CTPOUTH JIOTHYECKOE PaCCyKICHHE,
YMO3aKJIIOueHHe (MHYKTUBHOE, JETYKTUBHOE, 110 aHAJIOTHH) U JIeJIaTh BBIBOABI. O0yJaromunics
CMOXET:

® [1010MpaTh CIIOBA, CONOJYMHEHHBIE KIIFOUEBOMY CJIOBY, OMPEIEISIONINE €ro MPU3HAKU
1 CBOMCTBA;

® BBICTPAMBATH JIOTHYCCKYIO HCIIOUKY, COCTOAIIYIO U3 KIIFOYECBOI'O CJIOBA U
COIIOAYMHCHHBIX €MY CJIOB;

® BLIJICIATH O6H_IPII>'I IMPU3HAK HJIK OTJIIMYUC ABYX HIJIM HCCKOJIBKUX TPCIMETOB WA
SIBJICHUM B OOBSICHITDH UX CXO0ACTBO WM OTIHNYUA,

® 00BeAMHATH MpEeIMEThl W SIBIEHUS B TPYMNNbl IO OINpEIeNeHHbIM NpU3HAKaM,
CpaBHMBATh, KJIaCCU(UIIUPOBATh U 000011aTh (PAKTHI U SIBICHUS;

® Dpa3IMYaTh/BBIACNATH SABJICHUE U3 OOIIETO psiaa IPYyTUX SIBICHMIA;

® BBIJCIIATh IMPHUYMHHO-CICACTBCHHBIC CBA3U Ha6HIOI[aCMBIX SIBICHUM WIIN CO6BITHﬁ,
BBIABJIATH MPUYKWHBI BOBHUKHOBCHH A Ha6n1011aeme SIBIICHUH WA CO6BITPIﬁ;

® CTPOUTH pacCyXJEHHE OT OOIMMX 3aKOHOMEPHOCTEM K YacCTHBIM SIBJICHHUSM M OT
YACTHBIX SIBIICHUH K OOIIUM 3aKOHOMEPHOCTSIM;

® CTPOMTH PAaCCYXICHHUEC HAa OCHOBC CPABHCHUA ITPEOAMETOB U HBJICHI/Iﬁ, BBIACIISA ITPU 9TOM
nx O6H.II/IC IMPU3HAKU U pa3JINYUsL,

® 3JlaraTh MOJYYEHHYI0O HH(OpMAIUIO, MHTEPIPETUPYS €€ B KOHTEKCTE pelraeMoi
3ajauy;



® CaMOCTOSTENFHO YKa3bIBaTh Ha HH(OPMAINIO, HYKJAIOLIYIOCS B IPOBEPKE, TPEAIaraTh
U TIPUMEHATH CII0CO0 MPOBEPKH TOCTOBEPHOCTH MH(OPMAIIHH;

® O0BICHITH SABJICHUS, MPOLECChbI, CBA3M W OTHOWICHHUA, BBIABIIACMBIC B XOIC
IMO3HABaTEILHON U HCCHCHOB&T@HBCKOﬁ JACATCIIbHOCTH,

® BLIIBJIIATH M HA3bIBAaTh NPHUYNHBI CO6BITI/IH, SABJICHUSA, CaMOCTOATCIBHO OCYLICCTBIIAA
HpI/I‘lI/IHHO-CJ'Ie,I[CTBCHHHﬁ aHaJIn3,

® JeNIaTh BBIBOJ Ha OCHOBE KPUTHYECKOIO aHAIN3a PA3HBIX TOUEK 3PEHMS, TOATBEPKIATh
BBIBOJ] COOCTBEHHOH apryMeHTAIMel WM CAMOCTOSTEILHO MOTyYCHHBIMU JaHHBIMU.

2. VYMeHue co3JaBaTh, IPUMEHATh U MPEOOPa30BbIBATh 3HAKM M CUMBOJIBI, MOJEIU U
CXEMBI ISl pEHIeHUs] y4eOHBIX U MO3HABATENbHBIX 331a4. O0YyJatoUHiics CMOKET:

e 0003HaYaTh CUMBOJIOM M 3HAKOM IIPEIMET U/WIIH SBIICHUE;

® OIPCACIATh JIOTHYCCKHC CBA3H MCEXKAY HpeaAMCTaMH W/ M SABJICHUSAMU, 0003Ha4YaTh
JaHHBIC JIOTUYCCKUC CBA3U C IIOMOIIBIO 3HAKOB B CXEMC,

® co031aBaTh a0CTPAKTHBINA WIN PEANbHBIA 00pa3 MpeaMeTa u/Win SBICHUS;
® CTpPOUTH MOJIEJI/CXEMY Ha OCHOBE YCIOBHI 3a7auyl N/WIH crioco0a ee peleHHus;

® co3/aBaTh BepOalibHbIC, BEIIECTBEHHbIE U MH(DOPMALIMOHHBIE MOAEIHU C BbIACICHHEM
CYIIECTBECHHBIX XapaKTePUCTHK OOBEKTa I ONpENeNICHUs crocoda pemlieHus 3a7add B
COOTBETCTBUU C CUTYyAIIHEIH;

® [IepEeBOAUTH CIOXKHYIO IO COCTaBY (MHOTOACIEKTHYIO) HH(GOPMALIUIO U3 TpaduIecKoro
e (popMaTM30BaHHOTO (CHMBOJIBHOTO) MPEACTABICHUS B TSKCTOBOE M HA00OPOT;

® CTpPOUTH CXEMY, AITOPUTM JEHCTBUSI, UCTIPABIIATH UJIM BOCCTAHABINBATH HEU3BECTHBII
paHee ajlropuTM Ha OCHOBE HMMEIOUIErocsl 3HaHWs 00 00BeKTe, K KOTOpPOMY IpPHUMEHSETCS
ITOPUTM;

® CTPOMTH OJOKA3aTCIBCTBO: IIPAMOC, KOCBEHHOE, OT IIPOTUBHOTO,

® aHANM3UPOBATH/pedIECKCUPOBATH OMBIT Pa3pabOTKU U peaan3alui yueOHOro MPOeKTa,
UCCIICIOBaHMS (TEOPETUYECKOT0, SMITMPUYECKOT0) C TOYKH 3pPEHUS PEIIeHUs MPOOIeMHON
CUTYalluu, AOCTUKCHUS TOCTABJICHHOMN I W/WIM Ha OCHOBE 3aJJaHHBIX KPUTEPUEB OIEHKU
MPOJIyKTa/pe3ysbTaTa.

3. CwmbicnoBoe ureHue. OOyJaromuiics CMOXKET:

® HaxOJMTh B TEKCTe TpeOyeMyto HHPOPMALUIO (B COOTBETCTBUHU C LIETSIMU CBOEH
NeSITebHOCTH);

® OpDUEHTHUPOBATbCA B COACPKAHUU TEKCTA, IMOHUMATb LEIOCTHBIA CMBICI TEKCTA,
CTPYKTYpPUPOBATh TEKCT;

® YCTaHaBJIMBATh B3AMMOCBA3b OIMMCAHHBIX B TCKCTC CO6BITI/II>1, SIBJ'I@HPIIZ, IIponecCoB;
® DC3IOMHUPOBATh I'NIABHYIO HACKO TCKCTA,

® 1peoOpa3oBbIBaTh TEKCT, MEHSS €ro MOAAJIbHOCTh (BBIpaKEHHE OTHOILEHUS K
COJIEp’KaHUIO TEKCTA, LIEJIEBYIO0 YCTAHOBKY Peul), HHTEPIPETUPOBATh TEKCT (XYA0KECTBEHHbIN U
HEXYJI0’)KECTBEHHBIH — y4eOHBIN, HAYyYHO-TIOMYJIIPHBIN, HH(OPMAIIMOHHBIH);

® KpPUTHYECKHU OLIEHHBATh COJepKaHue U (popMy TeKCTa.

4. ®opMHpOBaHME U PA3BUTHE HKOJOTHUECKOTO MBIIUICHHS, YMEHUE MPUMEHATh €ro B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOW, COLIMAJILHOM MpakTHKe U PO ecCHOHaTbHOM OpUEHTAINH.
OO0yJaronuiicss CMOKeT:

® OIpe/eNsaTh CBOE OTHOIICHHE K OKPYXKAIOIIeH cpesie, K COOCTBEHHOM cpeie 00UTaHus;



® aHANM3MUPOBATh BIUSHUE HKOJOTMYECKUX (PAKTOPOB Ha cpeny OOWTaHUS >KHUBBIX
OpraHU3MOB;

® [IPOBOJIUTH MPUYMHHBIA M BEPOATHOCTHBIM aHAIM3 PA3IUYHBIX HSKOJOTUYECKUX
CUTYAalLIHil;

® [IPOrHO3MPOBaTh M3MCHEHUS CHTyallMd TPU CMEHE JCWUCTBUS OJHOTrO (akTopa Ha
Ipyroi ¢axrop;

® DPACTIpPOCTPAHATh OJKOJOTMYECKHE 3HAaHUS ©M  yd4acTBOBaTh B  IPAKTUYECKHX
MEPOTPUITHSX I10 3aIUTE OKPYKAIOIIEH CPEeIbI.

6. Pa3BuTHe MOTHBAIIMU K OBJIAJICHUIO KYJIHTYPOH aKTUBHOTO MCIIOJIL30BaHUS CIIOBAPEH,
CIIPABOYHHUKOB, OTKPBITBIX HCTOYHUKOB WH(MOPMAIMU U DJIEKTPOHHBIX MOWCKOBBIX CHCTEM.
OO0y4arIIHIACsS CMOXKET:

® ONIpcCacisaTh HGO6XOI[I/IMBIG KIIFOUYEBBIC ITOMCKOBBIC CJIOBA U (bOpMI/IpOBaTB KOPPEKTHBIC
IMOUCKOBBIC 3aITPOCHI;

® OCYIIECTBJISITh B3aUMOJICUCTBUE C AJICKTPOHHBIMU MOUCKOBBIMU CHUCTEMaMH, OazaMu
3HaHUM, CIPABOYHUKAMMU;

® (opMUPOBATH MHOKECTBEHHYIO BHIOOPKY U3 Pa3IMUHbIX HCTOUHUKOB UH(OpMALIUY JUIs
00BEKTHBH3ALIUN PE3YJIbTATOB IIOUCKA,;

® COOTHOCUTh IIOJYYEHHBIE pe3yJabTaTbl IOHUCKAa C 3aJayaMd W LEIAMU CBOEH
NEeSITEbHOCTH.

KommyHnukarusubie YY /|

1. VYmeHue opraHu3oBbIBaTh y4e€OHOE COTPYIHHYECTBO C IEaroroM M COBMECTHYIO
JESITENIbHOCTD C IE€JaroroM M CBEPCTHUKAMH; paboTaTh UHAUBUAYAIBHO U B TPYIIIIE:
HaXo/AuTh OOIlee pelleHue M pas3peliaTb KOH(MIMKTBI HAa OCHOBE COIIACOBAHUS
MO3UIMK U yueTa MHTEPECOB; (HOPMYyIHUpPOBaTh, apTyMEHTUPOBATh M OTCTAUBATh CBOE
MHeHHe. OOyJaroImuics CMOXeT:

® OIPCaACIATh BO3BMOXHBIC POJIN B COBMECTHOM ACATCIIBHOCTH,
® urpaTtb ONPECACIICHHYIO POJIb B COBMECTHOM ACATCIIbHOCTH,

® [IPUHHUMATh NO3UIIMIO COOECETHNKA, TOHUMAs MTO3UILIMIO APYTOro, Pa3inyaTh B €ro peun
MHEHHE (TOUKY 3pEHUs), JOKa3aTeJIbCTBA (ApTyMEHTHI);

® OIIPCACIATh CBOH ﬂeﬁCTBHH u ,HGP’ICTBI/IH napTHepa, KOTOPLIC CIIOCOOCTBOBAIIM HIJIA
MperATCTBOBAIN HpO}IYKTI/IBHOfI KOMMYHUKAIIUH,;

® CTpOWUTH MO3UTUBHBIE OTHOIIEHHS B TMpolecce Y4eOHOM M IO3HABaTEJIbHOMN
JESTEIILHOCTH;

® KOPPEKTHO U apryMEHTHPOBAHHO OTCTAaUBaTh CBOKO TOUKY 3PEHUs, B JUCKYCCUU YMETh
BBIJIBUTaTh KOHTPApryMEHThI, epedpa3upoBaTh CBOIO MBICIIb;

® KPUTHYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHMIO, YMETh MPU3HABAThH OMIMOOYHOCTD
CBOEr0 MHEHHUS (€C/IM OHO OLIMO0YHO) U KOPPEKTUPOBATH €T0;

® [ipejularaTh aJbTEPHATUBHOE pellleHre B KOH(MIUKTHONW CUTYallUu;
® BBIIEIATH OOIIYIO TOUKY 3pEHHS B AUCKYCCHUU;

® JIOrOBapHBAaTbCS O MpaBWJIaX W BOIpOcax s OOCYXKAEHUS B COOTBETCTBUU C
IIOCTaBJIECHHOM Mepe.l TpyNIoi 3a1a4ei;

® OpraHu3oBbIBaTh (Y (PEKTUBHOE B3aMMOAECUCTBUE B IpymIe (ONpenesTh 001ue Hemi,
pacIpenesaTs poJid, 10roBapuBaThes APYr € APYrOM U T. 11.);



® YCTpaHATb B paMKax JUalora paspblBbl B KOMMYHHKAluu, OOYCIIOBJICHHbIE
HETMOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI coOeceqHHKa 3agadd, (OpMBI WM COAEpIKaHUSA
J1anora.

2. YMEHHE OCO3HAHHO HCIOJbh30BaTh PEUEBHIC CPEJICTBA B COOTBETCTBUU C 3ajaucit
KOMMYHHKAIUH TSI BBIPAKEHUSI CBOUX YYBCTB, MBICJICH U MOTPEOHOCTEH ISl IJIaHUPOBAHUS U
peryJiliui CBOEU JESTEIbHOCTH; BJIAJICHUE YCTHOM M MHUCBMEHHOW PEYBI0, MOHOJIOTMYECKOU
KOHTEKCTHOM peubto. O0yJaromunics CMOXKET:

® OnpeCATh 33]]auy KOMMYHHKAIIMH ¥ B COOTBETCTBHH C HEl OTOMPATh U HCIIOJIB30BATh
pEUEBbIC CPE/ICTBRA;

® [IPE/CTABIATh B YCTHOM WM MHCbMEHHON (OpMe pa3BepHYTHIM IUIAaH COOCTBEHHOM
JIeSATEIbHOCTH;

® co0nrofaTe HOPMBI MyONMYHOWH peuM, perjJaMeHT B MOHOJIOT€ M JHCKYCCHH B
COOTBETCTBUM ¢ KOMMYHUKATUBHOM 3a/1auei;

® BbHICKa3bIBaTh U 00OCHOBBIBATH MHEHUE (CYXKACHUE) U 3alpallluBaTh MHEHUE MTapTHEpa
B paMKax JUaJiora;

® IIPUHHUMATh PCIICHUEC B XO/IC AHaI0ra M COrjIaCOBBIBATH €TI0 C CO6€C€[[HI/IKOM;

® CO3J1aBaThb MUCHbMCHHBIC TCKCThI PA3JIMYHBIX THUIIOB C MCIIOJB30BAHHUEM HCO6XOI[I/IMLIX
PCUYCBLIX CPCACTB;

® JCIOJIB30BaTh CPCACTBA JIOTHYCCKOM CBS3H JJIs1 BBIACIICHHUA CMBICJIIOBBIX 0JI0KOB CBOEIO
BBICTYIIJICHUSA

® ICIOJBh30BaTh BepOAJbHBIE H HEBEepOAIbHBIE CPEICTBA B  COOTBETCTBUU C
KOMMYHUKaTUBHOM 3aJ1a4eil;

® OLICHUBATh Sq)(beKTI/IBHOCTB KOMMYHUKAIIUU ITOCJIC €€ 3aBCPIICHU .

I[InanupyemMble npeagMeTHbIE Pe3yJabTATHI H3YUYEeHHUSI KypPca J0JIKHbI 00eCeYUTh:

1 1) ¢dopmupoBaHue mepBOHAYANBHBIX CUCTEMATH3UPOBAHHBIX IPEJCTaBICHUH O
BEIIECTBaX, MX MpEBpAlllEHUSAX U TMPAKTUYECKOM MPUMEHEHHUH; OBJIAJICHHUE MOHITUHHBIM
anmnapaTtoM MU CUMBOJIMYECKUM S3bIKOM XUMUU;

2) oco3HaHUE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XUMHYECKOW HaykKh Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, XUMUYECKUX MPEBPAILEHUN HEOPraHMYECKUX U OPraHU4YECKHX
BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHUH KUBOI U HEXUBOU PUPO/IbI; YTITyOJIeHNE IPEACTaBIEeHUN
0 MaTepUaIbHOM E€IMHCTBE MUPA;

3) oBiageHNE OCHOBAaMHU XMMMUYECKOH T'PaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh U
00BEKTHBHO OLIEHUBATh >KU3HEHHbBIC CUTYallUH, CBSI3aHHbIE C XUMHEH, HaBbIKaMU 0€3011aCHOTO
oOpallleHus ¢ BEIIECTBAMHU, UCIIOIb3YEMbIMHU B MIOBCETHEBHOM KM3HU; YMEHUEM aHAJIN3UPOBATh
U TUIAHUPOBATh JKOJOTMYECKH O€30MacHOe MOBEJCHHE B IIENAX COXPAHEHHUs 3/0pOBbS U
OKpYKarloIleu cpeibl;

4) ¢dopMupoBaHne YMEHMI YCTAHaBIMBaTh CBS3M MEXKIYy pealbHO HaOII0JaeMbIMU
XUMHUYECKUMH SIBJICHUSIMU U MPOLIECCaMU, TPOUCXOISIIUMUA B MUKPOMHUPE, OOBSICHITh TPUUHHBI
MHOT000pa3usi BeIeCcTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa M CTPOCHMS, a TAKXKe 3aBUCUMOCTh
MPUMEHEHHUS BEUIECTB OT UX CBOMCTB;

5) npuobpeTeHne OnbITa UCIOIB30BAaHUS PA3IIMYHBIX METOI0B N3YUYEHHUS BEIECTB!

HaOJMIOZIEHUsT 3a WX IMPEBpAIlEHUSIMH IPU TPOBEIEHUM HECIOXKHBIX XUMHUECKUX
HKCIIEPUMEHTOB C MCIIO0JIb30BaHHEM JJa00OPATOPHOT0 000PYI0BaHUS U IPUOOPOB;

6) ¢dopMupoBaHue npeACTaBICHUH O 3HAYEHUH XUMHMUYECKOW HAyKH B pELICHUU
COBPEMEHHBIX JKOJOTMYECKHUX MpoOJieM, B TOM YHUCII€ B NPEJOTBPALICHUH TEXHOTEHHBIX U
HKOJIOTHYECKUX KaTacTpod;



7) IUTSI CIIETIBIX M CIIA0OBHISAINX O0YUYAIOIINXCS: BIaICHUE TPABUIIAMH 3aIHCH XUMUYECKUX
dhopMys C HCTIONB30BaHUEM pelibePHO-TOUeUHON cucTeMbl 0003HaueHui JI.bpaitns;

8) 1151 00YUaIOIIKUXCSl C OTPAHUYECHHBIMHU BO3MOKHOCTSIMU 3/I0POBbSI: BJIaJICHUE OCHOBHBIMU
JOCTYITHBIMH METOJJaMH HAYYHOT'O TIO3HAHUS, HUCIIOJIb3YEMbIMH B XUMUH.

BbINnyCKHUK HAYYHMTCS:

® XapaKTCPHU30BaTh OCHOBHBIC MCTOAbI IIO3HAHMA: H8,6JHOI[CHI/IC, HU3MCPCHUC, SKCIICPUMCHT,

@ OIIMCHIBATh CBOMCTBa TBCPAbIX, KUIAKHX, F33006pa3HBIX BCIICCTB, BBIACIAA HX
CYIICCTBCHHBIC ITPHU3HAKU;

® pAaCKphIBATh CMBICJI OCHOBHBIX XUMHUYCCKHUX MMOHATHH «aToM», «MOJICKYJIa», «XUMUYECKUH
OJIEMCHT», «IIPOCTOC BCHICCTBO», «CIOXHOEC BCIICCTBO», «BAJICHTHOCTL», «XHMHUYCCKAsA
pCaKknus», UCII0JIb3yA 3HAKOBYIO CUCTEMY XUMUU,

® DACKPBIBATH CMBICII 3aKOHOB COXPAHEHHS MACChl BEIIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOM TeOpHUU;

®pa3nuyaTh XMMUYECKHE U (PU3HUECKUE SIBIICHMUS;

® HA3bIBaTh XMMUYECKHE HJIEMEHTHI,

® OIIPEIEIIATH COCTAB BEIECTB MO UX (GOpMyIIaMm;

® OIIPEJIEISITh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COEAMHEHMSIX;

® OTIpe/CTIATh TUIl XUMHUYECKUX PEeaKLUi;

® HA3bIBATh [IPU3HAKU U YCJIOBUS MPOTEKAHUS XUMUUYECKUX PEaKLUH;

O BLIABJIATE IIPU3HAKH, CBHUACTCIIBCTBYIOIIWE O MIPOTCKaHUH XUMHUYECKOU p€akuuu IpHu
BBIINNIOJTHCHHMH XUMHWYCCKOI'O OIIbITA,

®COCTaBJISITh (hOPMYJIbI OMHAPHBIX COCAMHEHUIA,

® COCTABJIATh YPAaBHEHUS XUMHYECKHUX PEAKIIHiA;

® co0Omo1aTh paBuiia 6e30macHoi paboThl IPU MPOBEICHUH OMBITOB;

® [10JTb30BaThCS JIAOOPATOPHBIM 00OPYIOBAHUEM U TIOCYIOMH;

® BEIUHCIISITE OTHOCUTENIBHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MAacChI BEIIECTB;

® BLIYHCIISATH MACCOBYIO JIOJI0 XMMHUECKOTO dJIeMeHTa 1Mo GopMyIie COSTUHEHHUS;

®BLIUUCIIATh KOJIMYECTBO, 00BEM WIJIM Maccy BeEIeCTBa MO KOJHYECTBY, 00beMy, Macce
peareHTOB WIX NPOAYKTOB PEaKIINH;

@ XapakTepru30BaTh (QU3NUCCKHE U XUMHUCCKUE CBOWCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U
BOJIOPO/JIA;

®110JTy4aTh, COOMPATh KUCIOPO U BOJIOPOS;

® pacrio3HaBaTh OMBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: KUCIOPOJ, BOJOPOI;

® DacKpbIBATh CMBICI 3aKOHA ABOraapo;

® DACKPBIBATh CMBICI IOHATUH «TEII0BOM 3 (EKT peakiuny, «MOISPHBIA 00bEM»;
® XapaKTepu30BaTh (pU3NUecKre U XUMHUUECKUE CBOICTBA BOJIBI;

® PACKPBIBATH CMBICI IOHATHUS «PACTBOPY;

® BLIYKCIIATh MAaCCOBYIO JIOJIF0 PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;

® [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MacCOBOM JT0JIEW paCTBOPEHHOTO BEIIECTBA;



® Ha3bIBaTh COCIMHCHUA N3YUCHHBIX KJIaCCOB HCOPTaHNYCCKHUX BCIICCTB,

e XapakTepu3oBaTh (PU3MUECKHME W XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BELIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUM, COJIEH;

® OIIPCACIIATh IIPUHAMICKHOCTS BEUICCTB K OIIPCACICHHOMY KJIacCy COCﬂHHeHHﬁ;
® COCTaBJIATH (bOpMy.]'H:I HEOPTraHUYCCKUX COGI[I/IHGHI/Iﬁ HN3YUCHHBIX KJIaCCOB,

O [IPOBOAUTH OIIBITHI, IOATBCPKIAOIHC XWUMHYCCKHE CBOMCTBaA HN3Yy4YCHHBIX KJIACCOB
HCOPTaHNYCCKUX BCIICCTB,

®pacCrio3HaBaTh OIBITHBIM ITYTEM PAaCTBOPBI KHUCJIIOT U HlCJIO‘IefI M0 U3MCHCHHIO OKpAaCKHU
WHIUKATOPA;

® XapaKTEepU30BaTh B3aUMOCBSI3b MEXK/y KJIaCCAMU HEOPTraHUYECKUX COCIMHEHUI;
epackpeiBath cMmbici [lepuoanueckoro 3akona .M. Menaeneesa;

®00BACHATh (DU3MYECKHIA CMBICH aTOMHOTO (TIOPSIKOBOTO) HOMEpa XHWMHYECKOTO
3JIEMEHTA, HOMEPOB IPYMIIBI U Ilepruoa B nepuoanyeckoit cucreme .M. Menneneesa;

® 00BSACHSTH 3aKOHOMCPHOCTU HU3MCHCHHA CTPOCHHA aTOMOB, CBOMCTB DJIEMCHTOB B
npeaciiax MajiblX IEprUOA0B U I'NITAaBHBIX IMOATPYIIIL;

@ XapaKTCpU30BaTh XHUMHUUYCCKHE OJICMCHTBI (OT BOJOopoaga a0 KaJ'ILI_II/ISI) Ha OCHOBC HX
ITIOJIOKCHUA B HepHOﬂHHGCKOfI CHUCTEMC I[I/I Meneneena u 0COOEHHOCTEN CTPOCHUA UX ATOMOB;

®COCTaBJIATh CXEMbI CTPOCHHS aTOMOB NEPBBIX 20 3JIEMEHTOB MEPHOJIUYECKON CHUCTEMBI
J.1. Menneneena;

® DACKpPBIBATH CMBICII MMOHATUH: «XUMHYCCKas CBA3b», <«QJICKTPOOTPULATCIIBHOCTD),

® XapaKTEepU30BaTh 3aBUCUMOCTb (PU3NYECKUX CBOMCTB BELIECTB OT TUIIA KPUCTAIIINYECKON
pEeLIEeTKY;

©® OIIPCACIIATh BU XUMHUYECKOH CBSI3H B HEOPTaHNYCCKUX COCTUMHCHHUAX

®11300pa’kaTh CXEMbl CTPOEHMSI MOJIEKYJ BELIECTB, OOpPa30BAaHHBIX pPa3HbIMU BHIaMHU
XUMUYECKUX CBA3EH;

® DaCKphIBATh CMBICJI MOHSTHHI «KHUOH», «KAaTHUOH, «aQHHOH», «QJICKTPOJIHATHI,
CHEIJICKTPOIUTBD», «QJICKTPOJIUTHUCCKAA NAUCCOIUALIUSY, «KOKUCIUTCIIb), KCTCIICHb OKHUCIICHUS
«BOCCTAaHOBUTCIIb», KOKHCIICHHC), KBOCCTAHOBJICHHC),

® OIIPCACIIATh CTCIICHD OKHUCIICHUA aTOMa 3JICMCHTA B COCIUHCHUH,
® DACKpPBIBATH CMBICJI TCOPHUU SHCKTPOJ'II/ITI/ILIGCKOI\/’I JUCCOIMallMH,;
® COCTaBJIATh YPaBHCHHUA BHeKTpOHHTquCKOﬁ Jucconruanyu K1ucCJaorT, menoqeﬁ, COJ'IGI\/'I;

® 00BSICHATH CYIIHOCTH MPOIIECCa AIIEKTPOIUTUIECKON TUCCOIMAIUN U PEaKIuii HOHHOTO
o0OMeHa;

® COCTABJIATH ITIOJIHBIC U COKPAIICHHBIC NOHHBIC YPABHCHUA pPCaKIIUN 06MeHa;

® OIIPCACIIATh BO3MOKHOCTD IPOTCKAHUA peaKL[I/Iﬁ HOHHOTI'O O6MeHa;

O [IPOBOANTH PCAKIUH, IIOATBECPKIAOIINEC Ka4yeCTBEHHBIN COCTaB Pa3JIMIHBIX BCUICCTB,
® OIIPCACIIATh OKHCIMUTECIIb U BOCCTAHOBUTCIIb,

® COCTaBJIATh YPaBHCHUA OKHUCIUTCIBPHO-BOCCTAHOBUTCIIBHBIX peaKquI;

® HAa3bIBATHh (baKTOpI)I, BJIMAIOIME HA CKOPOCTH XHUMHYCCKOU pEaKkuuu;



e Ki1accu(UIMPOBATh XUMHUECKHUE PEAKIMH 110 PA3TMYHBIM IPU3HAKAM;
® XapaKTepr30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOCHHUEM U CBOMCTBAMU HEMETAIIJIOB,

@ [IPOBOAUTH OIBITHI IIO IIOJIYYCHHIO, CO6I/IpaHI/IIO U HU3YUYCHUIO XHUMHUYCCKUX CBOICTB
F33006p83HBIX BCIIECTB: YIJICKUCIIOIO rada, aMMHaKa,

® pacCIIO3HaBaTh ONBITHBIM ITYTEM ra3006pa3HHe BCIIIECTBA. erIeKHCHBIfI ra3 1 aMMHaK,
@ XapaKTCPU30BaTh B3aNMOCBA3b MCXKY COCTAaBOM, CTPOCHHUEM U CBOMCTBaMH MCETAJJIOB,

® HAa3bIBaTh OPraHUYCCKHE BCIICCTBA II0 HX (bOpMy.]'IeI METaH, 2TaH, 3TWUJICH, MCTAHOJI,
OTaHOJI, TJIULOCPHUH, YKCYCHas KHCJIOTAa, aMHHOYKCYCHas KHUCJIOTa, CTCapHHOBas KHCJIOTa,
OJICMHOBAsA KHCJIOTAa, I''TFOKO34,

®OLICHMBATh BIIMAHME XHMHUYECKOIO 3arpsi3HEHMsI OKPYXKAIOLIEH Cpelpl Ha OpraHu3M
YEJI0BEKa;

®I'PpaMOTHO o6pa1uaTbc;1 C BEIIECTBAMM B IIOBCEIHEBHOM KU3HU

® OIIPCACIIATH BO3MOKHOCTb IMPOTCKAHUA peaKI_lI/Iﬁ HCKOTOPBIX HpeHCTaBHTeHeﬁ
OPraHu4YCCKuX BCHICCTB € KHUCJIOPOJI0OM, BOAOPOJAOM, METAIlIaMU, OCHOBAHHUAMMU, I'aJIOTCHAMMU.
BLIHyCKHI/IK MOJYYMT BO3MOKHOCTb HAYYUTHCA

®8L106UCAMb U NPOBEPAMb IKCHEPUMEHMATLHO 2UNOMe3bl O XUMUYECKUX CBOUCmEax
8ewecms Ha OCHOB8e UX COCMAB8A U CIMPOEHUsl, UX CHOCOOHOCMU 8CIMYNAMb 8 XUMUYEeCKUe PeaKyuu,
0 xapakmepe u NPOOYKMax pasiudHbIX XUMUYECKUX PeaKyull,

o XapaKkmepuzosams eeujecmea no cocmaey, CMmpOoeHUur u CGOIZCWIGCZM, ycmanaeiueaniob
npulluHHO'CﬂeacmGQHHble CeA3U Me.?fC()y OaHHBIMU xapakmepucmukamu eeujecmaea,

® cocmaesiaimob MOJNEK)YIAPHble U NOJIHble UOHHblE YPABHEHUSA NO COKPpAU{eHHbIM UOHHbIM
YDPABHEHUAM,;

® 71DOCHO3UPO6AMb cnocobrocme seujecmea nposeiiiniob oKucjaumeilbHble uaiu
80CCMAHOBUMEbHbBIE CBOUCMBA C yuwemom cmenerell OKUCAeHUs. JleMEHMOoE, GXOOXZWZ/DC 8 eco
cocmas,

®cCoCcmasiiamy YpaeHeHRUA peam;uﬁ, coomeemcmeyrowmux nocneoo8amenbHoCcmu
npeepameﬂuﬁ HeopcaHUu4YeCcKux sewecme pasluinblx Kilaccoes,

e guI08UCAMb U npoeepAntb IKCNEPUMERMAIbHO cunome3vl 0 pes3ylbmamax 8030elcmeus
pa31uUvdHbLX qbazcmopoe HAa U3MEHEHUe cKkopocmu XUMUYECKOU peaxkyuu,

®1CNOIb308aMb NPUOOPEmMeHHble 3HAHUA OISl IKOJIO2UYECKU SPAMOMHO20 NOGeOeHUsl 8
OKpydHcaroueli cpeoe;

®1/CNOJIb308ANtb I’lpu06p€m€HHbl€ KJlloyesble KOMnemeHyuu npu 6blnOJIHEHUU NPoeKnios U
ylle6H0'MCC]Z€008am€JleKMX 3a0ay no U3y4€eruro ceoﬁcme, cnocobos NOJIYYeHUsl U pacno3Ha6aHusl
eeuwecmes,

® 0OBLEKMUBHO oyeHueambs qubopMauuio 0 seujecmeax U XuMuvecKux npoyeccax,

® KPUMUYECKU OMHOCUMbCS K NCeB0OHAYYHOU UHDOpMayul, Hed0OPOCOBeCMHOIL peKiame 8
cpeocmeax Maccosol uHgopmayuu;

®0COo3HaBamMb 3HAYEHUe meopemud4ecKux BHAHUL N0  XUMuu O npakmuqecmd
oesimenibHOCMU yejloeeka,

® co30a8amb MOOenU U cxemul 0Jisl peuleHusl y4eOHbIX U NOZHABAMENbHbIX 3a0ay, NOHUMAMb
He0bXx00UMOCmb COOI0OeHUsT NPEONUCAHUL, NPeOSa2aemMblX 8 UHCIMPYKYUSAX N0 UCHONb308AHUIO
JleKapcma, cpeocms ObIMoBoU XUMUU U Op.






Coaep:xanue yueOHOro Kypca

B cucreme ecrecTBeHHOHAYYHOTO 00Opa30BaHUs XUMUS KaK y4eOHBIA MpeaMeT 3aHUMaeT
BXHOC MECTO B MO3HAHUHM 3aKOHOB NPHUPOJIBI, (OPMHUPOBAHWUM HAYYHOW KApTUHBI MHPA,
CO3JIaHMM OCHOBBI XMMHUYECKUX 3HAHUH, HEOOXOJUMBIX ISl MOBCEIHEBHOMN H3HU, HABBIKOB
3I0pPOBOTO M O€30MacHOr0 JJIsl YEJIOBEKa M OKpPY’KaIoIIel ero cpenbl oOpasa KU3HH, a TaKKe B
BOCIIUTAHUU YKOJIOTMYECKOM KYIbTYpHI.

VYcenemHocTh  U3Y4eHHS] XUMHUM  CBS3aHA C  OBJIQJCHHEM XHMHYECKUM  S3BIKOM,
coOirofieHreM MpaBuil 0e30MacHOi paboThl MpPU BBIMOJHEHUH XUMHUYECKOTO 3KCIEPUMEHTA,
OCO3HAaHMEM MHOTOYHUCJICHHBIX CBA3EH XUMUU C IPYTUMHU MPEAMETAMU IIKOJIBHOTO Kypca.

[Iporpamma BkIIFO4aeT B c€0s1 OCHOBBI HEOPTAHMUECKOM U OPTraHMYECKOW XUMUU. [ 1aBHOM
ujeeil TporpaMMbl SIBJISETCS CO3JaHME 0a30BOr0 KOMIUIEKCA OIOPHBIX 3HAHWUN IO XUMUH,
BBIPQXXEHHBIX B (JOPME, COOTBETCTBYIOIICH BO3pACTy 00yUarOIIUXCSl.

B copepxanuu JaHHOTO Kypca MpeACTaBICHbl OCHOBOIMOJATAOUIMe XUMHUYECKUE
TEOpETUYECKHE 3HAHUS, BKIIOYAIOIINE U3YYeHHE COCTaBa U CTPOCHUS BEILIECTB, 3aBUCUMOCTH HX
CBOMCTB OT CTPOEHUS, NPOTHO3UPOBAHNE CBOMICTB BEILECTB, MUCCIIEJOBAHUE 3aKOHOMEPHOCTEN
XUMHYECKHX MPEBpAlleHU W MyTed yNpaBieHUS HMH B IENAX IOIYYCHHs] BEIIECTB U
MaTepUasoB.

TeopeTnueckyro OCHOBY HM3y4Y€HHUS HEOPraHMYECKOW XUMHUHU COCTaBII€T AaTOMHO-
MoJIeKyJsipHoe ydenue, llepuoanueckuit 3akon .M. MenneneeBa ¢ KpaTKUMH CBEACHUSAMU O
CTPOCHHHM aToMa, BHJIaX XUMHUYECKOW CBS3HM, 3aKOHOMEPHOCTSIX MPOTEKaHUS XHUMHUYECKUX
peaKuHuii.

B wu3yuenum Kkypca 3HAuMTENbHAs POJb OTBOJAUTCS XHMHUYECKOMY SKCIEPUMEHTY:
MPOBEJICHUIO TPAKTUYCCKUX W JIA0OPATOPHBIX PabOT, OMHCAHHUIO PE3yJbTATOB YUYCHUUICCKOTO
JKCIIEPUMEHTA, COOTIOACHUIO HOPM U MIPaBHII O€30MacHOM pabOThl B XUMHUECKOH JIabopaToOpHH.

Peanuzarust nanHOM MpoOrpaMMEI B IPOIecce 00yUEHUsI TO3BOJIUT 00yUYaIOIIUMCS YCBOUTh
KITFOYEBbIE XUMUYECKHNE KOMIIETEHIIUHU U MOHATh POJIb U 3HAYEHHE XUMHUU CPEIU APYTUX HAYK O
IpUPOJIE.

Nzydyenne mnpenmera «Xumus» B 4yacTH (opMHpOBaHHS y OOYyYAIOIIUXCS HAYYHOTO
MHPOBO33PEHHUSI, OCBOCHHS OOIIEHAYYHBIX METOJOB (HaOIIOJeHUE, U3MEPEHUE, IKCIIEPUMEHT,
MOJICJTUPOBAHUE), OCBOCHUS MPAKTUYECKOTO TMPUMEHEHHS HAYYHBIX 3HAHHH OCHOBAaHO Ha
MEXIPEIMETHBIX CBS34X ¢ mpeameramu: «buonorusy, «I'eorpadusy», «ctopus», «Jlureparypay,
«MaremaTtuka», «OCHOBBI 0€30MaCHOCTH >KM3HEAEATEIbHOCTHY, «Pycckuil sS3bIk», «Du3nkan,
«OKOJIOTUSI».

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Tera u eewecmea. OchogHble MemoObl NO3HAHUA: HAOII0OeHUe,
usmepenue, skcnepumenm. OU3NUECKUE U XUMUYECKUE SIBICHUs. YHMCTbIE BELIECTBA U CMECH.
Cnoco0On1 pazneneHusi cMeceid. Atom. Mornekyna. XUMHAYECKUH 3JIEMEHT. 3HAKU XUMUYECKHX
sanemeHTOB. [IpocThie W cioXHBIE BemiecTBa. BaneHTHOCTb. 3axkon nocmosincmea cocmasa
seujecmea. Xumudeckue hopmyibl. Maaexcel. OTHOCUTEIbHAS aTOMHAS M MOJIEKYJISIpHAs! MAaCCHI.
MaccoBast 10J1s1 XMMHUYECKOTO 3JIEMEHTa B COCJMHEHUU. 3aKOH COXPAHEHMS] MACChl BEILECTB.
Xumnueckue ypaBHeHus. Kosdduimentsl. YcCIoBUS W TPU3HAKK MPOTEKAHUS XUMHUUYECKHX
peakuuii. Moib — equHUIIA KOJTUYeCTBa BenlecTBa. MolsipHas mMacca.

Kucaopoa. Bonopon

Kucnopox — xumuueckuil sneMeHT M mpoctoe BemectBo. Ozon. Cocmaé 6o30yxa.
®dusnyeckue M XUMHYECKHE CBOMCTBa Kuciopoaa. [lomydeHwe W NPUMEHEHHE KHCIOPOJa.
Tennosoti a¢pghexm xumuueckux peaxyuti. Ilonamue 06 3K30- U IHOOMEPMUUECKUX DEAKYUSX.
Bonopoa — XMMHUYECKUI JIEMEHT M IIPOCTOE BelecTBO. PU3MUECKUE U XMMUYECKHE CBOMCTBA
Bosopona. Ilomyuenue Bomopona B naboparopuu. Ilonyuenue 6000pooa 6 NpPOMbIULIEHHOCTIU.
Ilpumenenue 6ooopooa. 3akon ABoranpo. MospHbiii 00beM Ta30B. KauecTBeHHBIE peakIny Ha
ra3oo0pa3Hbie BemecTBa (KUCIOpod, Boaopoa). OObeMHbIe OTHOIICHHS Ta30B MPH XUMHUYECKHUX
peaKIusIX.

Boaa. PacTBopsl



Booa 6 npupooe. Kpyzosopom 600vl 6 npupode. Quzuueckue u xumuieckue ceoucmea
600vl. PacTtBOpBI. Pacmeopumocme eewgecms 6 sode. KoHneHTpanus pacTBopoB. MaccoBasi 101t
pPacTBOPEHHOI'O BELIECTBA B PaCTBOPE.

OcCHOBHBIE KJIaCChI HCOPTAHMYECKUX COeIMHEeHUI

Oxcunel. Kimaccudukanms. Homenknarypa. @usuueckue ceoticmea okcudos. XUMHUECKUC
cBoiictBa OKcUIOB. [lomyuenue u npumenenue oxcuoos. OcHoBanus. Kiaccudukanus.
Howmenknarypa. @uzuueckue ceoticmea ocHosanuti. Illonyuenue ocnoéanuti. XUAMHUUYECKHE
cBoiicTBa OocHOBaHWU. Peakmus HeiTpanuzanuu. Kucnorel. Knaccudukanusa. Homenkimarypa.
Quzuueckue ceovicmea Kucrom.llonyuenue u npumenenue kKuciom. XHUMHUYECKHUE CBOMICTBa
kucioT. Munukatopbl. M3mMeHeHHME OKpackM HMHAMKATOPOB B pa3iauyHbIXx cpepax. Comu.
Knaccudukanus. Homenknarypa. Qusuueckue ceoticmaa conei. Ilonyuenue u npumenerue couel.
XuMHUecKue CBOWCTBa cosie. l'eHeTnueckas CBs3b MEXAYy KiIaccaMdM HEOPraHMYECKHX
coequHeHui. [Ipobnema 6e30nacH020 UCHONBL30BAHUA GeWeCME U XUMUYECKUX peakyuil 6
nosceoneHol dcusHu. TokcuyHvle, 20produe u 83pbleoondachslie gewjecmaa. bvimosas xumuyeckas
2PamMoOmHOCb.

Crtpoenue aroma. Ilepmoanyeckuii 3aK0H U MEPUOJAMYECKAST CHCTEMa XMMHUYECKHX
aeMenToB JI.A. MeHeeeBa

Crtpoenue aroma: spo, dHepreTuueckuil ypoeHb. Cocmas sadpa amoma: Npomowsl,
neumponwl. HMzomonsi. Ilepuognueckuii 3akon [[.M. MenneneeBa. Ilepuoauueckas cucrema
xumuueckux aiemeHToB J[.M. MenneneeBa. @u3MUeCKUil CMBICI aTOMHOTO (TIOPSIKOBOTO)
HOMEpPA XMMHYECKOTO0 JIEeMEHTa, HOMepa IPYIIIbI U IEPUOJIa epHoInueckon cuctembl. CTpoeHue
SHEPreTUYECKUX YPOBHEH aTOMOB NEPBBIX 20 XMMUYECKUX 3JIEMEHTOB MEPUOANYECKON CUCTEMBI
.. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB aTOMOB XMMHUYECKHUX 3JIEMEHTOB U MX
COEIMHEHUI Ha OCHOBE IMOJIOXKEHUs B nepuoanyeckoi cucreme /.M. MenneneeBa u crpoeHus
atoma. 3Hauenue [lepuonuueckoro 3axona JI.11. Menzaeneesa.

CrtpoeHnue BemecTB. XUMHUYECKAs CBA3b

DnekmpoompuyamenbHOCMb AMOMO8 Xumuyeckux snemenmos. KopaeHTHasi XUMUUECKast
CBsI3b: HEMOINsApHAs U mossipHast. [lonamue 0 6000POOHOU CBA3U U ee GIUAHUU HA (u3udecKue
ceoticmea eeujecme Ha npumepe 600vl. VIoHHas CBs3b. Mertaunyeckass CBsI3b. [unsl
KPUCTALIUYECKUX peulemoK (AmomMHas, MONeKYIapHas, UOHHAS, Memaliuieckas). 3asucumocms
@uszuueckux ceoticme eewujecms om muna KPUCMaiIuieckou peuemru.

XMMHYECKHE PeaKIHU

Ilouamue o ckopocmu Xxumuueckou peakyuu. Paxmopul, eiuAOWUE HA CKOPOCMb
xumuyeckou peaxyuu. [lonamue o xamanuzamope. Knaccupukanus XUMUYECKUX PEAKIUN O
pa3IUYHBIM TPHU3HAKAM: YHUCIY M COCTABY HCXOJHBIX M TOJYYEHHBIX BEIIECTB; M3MEHEHHIO
CTENEHEeN OKUCIEHUS! aTOMOB XMMHUUYECKHUX 3JIEMEHTOB; MOTJIOIIEHHUIO UM BBIJICJICHUIO YHEPTUU.
DIEKTPOTUTHYECKAS TUCCOIUAINS. DICKTPOIUTHI U HEINEKTPOIUTHI. oHbI. KaTHOHBI 1 aHHOHBI.
Peakuuu woHHOrOo oOMeHa. YCIOBUS  MPOTEKaHUS  peakUMid  HOHHOTO  OOMEHa.
ONEeKTpOJIUTHYECKass JTUCCOLMALUs KHCIOT, Imienodyed u cosedl. CreneHb OKHUCIIEHUS.
Ornpenenenne CTENEHN OKUCIEHNS aTOMOB XUMHYECKHUX 3JIEMEHTOB B COEIMHEHUSIX. OKUCITUTEND.
BoccranoBurens. CylHOCTh OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLINN.

Hemerajuibl IV — VII rpynn u ux coefuHeHus

[TonoxkeHne HeMETAINIOB B NEPUOJNYECKONM CHCTEME XUMHUYECKHX dinemeHToB .M.
MengeneeBa. O0mue cBOCTBa HEMETAIIOB. ['aoreHsl: Gu3NYecKne U XUMUYECKUE CBOWCTBA.
CoenvHeHHs TaJlOTEHOB: XJIOPOBOJOPOJ, XJOPOBOJIOpOAHAs Kuciora u ee conu. Cepa:
busznueckne U XxuMuueckue cBoicTBa. COETUHEHUSI CEPhI: CEPOBOAOPOM, CYIb(HUABI, OKCHIIBI
cepol. CepHasi, cepHucmas u cepos8oO0OpOOHAs KUCAIOmMbl W UX CONH. A30T: (U3HUECKHE U
xuMuueckue cporictBa. AmMmuak. Conu amMoHusi. Okcuibl a3oTa. A30THasi KUCIOTa U €€ COJIH.
®dochop: pusnueckne n xumuyeckue cpoiictBa. Coenunenus docdopa: okcuna dochopa (V),
oprodochopHass KucIoTa W €€ CONH. YTiepod: (u3uveckrne W XHUMHUYECKHE CBOMWCTBA.
Annomponus yenepooa: aimas, epagum, kapoun, ¢yinepernvl. COCIUHEHUS yrIepoa: OKCHJIbI
yraepoaa (II) u (IV), yronbnas kucnora u ee conu. KpemHuti u e20 coeOuHeHus.



MeTaniabl U UX COeTMHEHUS

Ilonosicenue memannos 6 nepuoouyeckou cucmeme Xumuyeckux asnemenmos JI.H.
Menoeneesa. Memannvl 6 npupode u obwue cnocobwr ux noayyenus. Odwue uszuueckue
ceoticmea memasnnog. OOIIME XUMHUYECKHE CBOMCTBA METAJUIOB: PEaKIMU C HEMEeTallaMHu,
KHCJIOTaMH, COJSIMH. DNeKMmpoxumMudecKuti psao HanpsaxceHuu memannos. 1llenoynbie MeTamibl u
ux coenuHenus. lllenoyno3zemenbHbIe METAJUIBI U UX COEIMHEHUS. AMOMUHUNA. AMQPOTEPHOCTh
okcuaa u ruapokcuna amomuams. Kenezo. CoenuHEHUs Kelle3a W MX CBONCTBA: OKCHUJIBI,
ruapokcuabl U conu xenesa (11 u II).

IlepBoHaya/ibHbIE CBeIEHUsI 00 OPraHUYECKUX BelecTBax

[lepBoHayanbHbIE CBEIEHUS O CTPOCHUU OPTraHMUYECKUX BEIIECTB. YTJIEBOIOPOAbI: METaH,
3TaH, OTWIEH. HMcmouHuku  y2n1eeo0opo0o8:  NPUpOOHblli  2a3,  Heghmb,  YeOib.
Kucnoponconepkaiue coeIuHEHUs: CHOUPTHI (METAaHOJ, STaHOJ, TJUIEPUH), KapOOHOBBIE
KHUCTIOTHI (YKCyCHasi KUCJIOTa, aMUHOYKCYCHAsI KUCJIOTa, CTEAPUHOBAs M OJICHHOBAsT KUCJIOTHI).
buonoruuecku BajkHbIE BEIIECTBA: JKUPBI, TIJIIOKO3a, O€Nnku. Xumuueckoe 3acpsaAzHeHue
OKpydHcaroujeli cpeosl U e20 NoCae0CmsUs.

THnbI pacYeTHHIX 32/124:

1. Brrurcnenue MaccoBoi 10JIM XMMHYECKOTO dJIEMEHTA 110 ()OpMYJIe COSTUHEHUS.

Ycemanosnenue npocmetiweri gopmynvl eeujecmea no MaccosviM OOJAM XUMUYECKUX
91eMEeHMO8.

2. Bbruncnenus mo XuMHYECKUM YpaBHEHHSIM KOJIHUECTBa, 00beMa, MacChl BEIIECTBA
0 KOJIMYECTBY, 00bEMY, MacCe PeareHTOB WJIH MPOTYKTOB PEaKIUU.

3. Pacuet MaccoBo#i J0IM pacCTBOPEHHOTO BEIIECTBA B PacTBOPE.

IIpumepHbIe TEMBI MPAKTHYECKHUX Pa0OT:

1. JlaboparopHoe 00opynoBaHue U pUeMbl 0OpaieHus ¢ HuM. [IpaBuna 6e3omnacHoii
paboThl B XUMUYECKOH J1abopaToOpHuH.

2. OuucTka 3arps3HEHHOMN OBAPEHHOU COJIH.

3. IIpu3Haky IpoTEeKaHUs XUMUYECKUX PEaKIIUi.

4. ITony4yenue kuciopoaa 1 U3y4eHHUE €ro CBOMCTB.

S, ITomy4yenue BOAOpOIa M U3yYEHHUE €TI0 CBOMCTB.

6. IIpuroroBneHue pacTBOPOB C OINPEACICHHOW MAacCOBOM JOJEH PAacCTBOPEHHOIO
BEILIECTBA.

7. Pemenne oSkcnepuMeHTaNbHbIX 3amad 1o TeMe  «OCHOBHBIE  KJIAcChl
HEOPTraHWYECKUX COCITHUHEHUI.

8. Peaknun noHHOTO OOMEHA.

9. Kauecmeennvle peaxyuu na uonvl 8 pacmeope.

10. Ilonyuenue ammuarka u uzyueHue e2o c80UCMS.

11. Ilonyuenue yenexucnozo eaza u uzyieHue e2o c60UCmS.

12. Pemenue skcnepuMeHTaNbHBIX 3a1a4 110 TeMe «Hemeramnsl IV — VII rpynn u ux
COCTUHEHUINY.

13. Pemenne skcriepuMeHTaIbHBIX 3a4a4 110 TeMe «MeTalbl U UX COEIUHEHU».

Conep:xxanue yye0HOro npeamera 8 kiacc

HavyajabHble IOHATHS M 3AKOHBLI XUMHUH
Tena un BemectBa. CBOWCTBa BEMIECTB. DTAJIOHHBIE (DU3UYECKHE CBOWMCTBA BEIIECTB.

Martepuanbsl 1 MaTepuagoBeeHue. Pollb XUMHUH B KU3HH COBPEMEHHOTO o01ecTBa. OTHOIICHUE
o01iecTBa K XUMHUH: XeMopmIns 1 xemopoOusi.

Metonpl u3zydeHus: xumuu. HaOmronenuwe. DxcnepumeHT. MogaenupoBanue. Mopenn
MaTepHualbHbIE U 3HAKOBBIE HJIU CUMBOJIbHBIE.

l'azpr. JXKugkoctu. TBEpable BemiecTBa. B3auMHbIE MEpEeXOAbl MEXKIY arperaTHbIMHU
COCTOSTHUSIMU BEIIIECTBA: BO3TOHKA (CyOIMMalius) U aecyonumMalivs, KOHIeH Calus U UCTIapeHue,
KPHUCTAJUIM3aLMs U TIJIaBJICHHE.

®dusnyeckue sapiaeHus. YucTole BenecTBa U cMeCU. [ OMOTeHHBIE U T€TEPOre€HHBIE CMECH.



Cwmecu ra3zoobpasHeie, xuakue U TBEpAbIe. CrocoObl pa3jereHus CMecel: NeperoHka, WiH
JUCTWUIALMS,  OTCTauBaHWe, (UIBTPOBAHUE,  KPUCTAJUIM3ALUsA  WIM  BbINApUBaHHUE.
Xpomarorpadus. [Ipumenenne 3Tux cnoco0oB B 1a00paTOPHOI MPaKTHKE, HA IPOU3BOJICTBE U B
OBITY.

XVAMUYECKHE DJIEMEHTBl. ATOMBI M MOJEKynbl. lIpocTele M CIOXKHBIE BELIECTBA.
AmoTponus Ha npumepe kuciaopojaa. OCHOBHbBIE MOJIOKEHUS aTOMHO-MOJIEKYJIIPHOIO YUEHUS.
Housbl. BemecTsa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSL.

3HaKu (CHMBOJIBI) XHUMHYECKHX OJJIEMEHTOB. HMHpopMmalus, KOTOPYH HECYT 3HAaKU
XUMHYECKHX DJIEMEHTOB. OTHMOJIOTMSI HAa3BaHMM HEKOTOPBIX XHMMHYECKHUX JJIEMEHTOB.
[lepuonuueckas Tabnuna xumudeckux snemeHToB JI. M. MenneneeBa: KOpOTKOIIEPUOAHBIA U
JUIMHHOIIEPUOIHBIN BapuaHThl. [lepros! u rpynnsl. [1aBHas 1 mobovHas noArpynnsl, uiu A- u
B-rpynnsl. OTHOCUTENBHAsA aTOMHAs Macca.

Xumnueckue (opmyinsl. MHnexkcel n ko3¢ ¢uipentsl. OTHOCUTENbHAS MOJIEKYJIApHAs
Mmacca. MaccoBast 10J11 XMMUYECKOI0 3JIeMEeHTa B coequHeHnu. Mudopmanus, KkoTopyto HecyT
XUMHUYECKHE (DOPMYIIBL.

Banentnocts. CrpykrypHble (OpMynbl. XUMUYECKHE DIEMEHTHl C TOCTOSHHON U
NEPEMEHHON BaJIeHTHOCTHIO. BriBox (opmynel coemuHeHnss mo BaneHTHOCTH. OmnperneneHue
BaJICHTHOCTH XHUMHYECKOro »sJeMeHTa 1o Qopmyne BemiectBa. CocTaBieHHe Ha3BaHUU
COCIMHEHUH, COCTOSIIMX U3 JIByX XHMHUYECKUX DJIEMEHTOB, [0 BaJEHTHOCTH. 3aKOH
MIOCTOSIHCTBACOCTABABEILECTB.

XuMH4ecKue peakiiuu. PeareHTel U MpoayKThl peakiuu. [Ipu3Hakyu XUMUYECKUX peaKui.
VYcnoBuss ux OpoTeKaHUsT W IpekpauleHus. Peakiuu ropeHus. OK30T€pMUYECKHE U
SHJOTEPMUYECKHE PEAKIIUH.

3aKOH COXpaHEHUs1 MacChl BEIIECTB. XUMHUECKUE ypaBHEHUs. COCTaBICHUE XUMHUECKUX
ypaBHeHui. Mudopmarusi, KOTOpyro HECET XUMUYECKOE YPaBHEHHUE.

Knaccudukanus XuMHUECKUX peaklui 0 COCTaBy U YUCITY PEareHTOB U MPOAYKTOB.
Tunbl XUuMUUECKUX peakunil. Peakiuy coeTMHEeHus, pa3ioKEHUs, 3aMEILIEHUs] 1 OOMEHa.
Karanuzatopel 1 karanus. JleMoHcTpanun

*  Kosmekuus maTtepuaioB U U3€IUN U3 HUX.

*  Mogenu, ucnosab3yeMble Ha ypokax (PU3MKH, OMOJIOTUU U Teorpaduu.

*  OOBEMHBIE U MAPOCTEPKHEBBIE MOJIENIN HEKOTOPBIX XUMHUECKUX BEIIECTB.

*  Mogaenu KpUCTaININYECKUX PEIIETOK.

* CoOupanue mnpubopa Ui TNOJy4YeHHs ra3za M IpOBEpKa €ro Ha
TE€PMETUYHOCTb.

* Bo3sroska cyxoro jb/a, H0/1a WK Ha(TaauHa.

® ArperaTHLIe COCTOSAHHA BOJBI.

* Pazgenenne AByX  HECMEIIMBAIOIUXCSA  KUAKOCTEH € IOMOLIBIO JAECJIUTEIBHON
BOPOHKH.

* Jluctumnsitop u ero padora.

* YcraHoBka g GUIbTpOBaHUS U €€ paboTa.

* VYcraHoBKa /715 BeIapuBaHUs U €€ padoTa.

* Komnnekuust 6pITOBBIX TPUOOPOB /17151 GUIBTPOBAHUS BO3IyXa.

» Pa3nenenue kpacsuiero Bemiectsa ¢oMacTepa ¢ IOMOIIbI0 OyMakHON XpoMarorpapuu.

*  Mogenu aJuIOTPOINHBIX MOAU(DUKALIUI yTiaepoia U Cephl.

* TlomyuyeHune 030Ha.

* TloptpeTsl 1%08: 8 bepuenuyca u JI. 1. Menneneena.

* KopotkonepunonHslii ¥ JUIMHHONEpUOAHBIM BapuaHThl [lepnommueckont cucremsr /. U.
Menneneena

» KoHcTpynpoBaHue mapocTep:KHEBbIX MOIEICH MOJIEKYII.



* Amnmapar Kunna.
* Pasnoxxenue 6uxpoMara aMMOHHUSI.
* l'opeHue cepbl U MATHUEBOM JIEHTHI.
* Tloptperst M. B. JlomonocoBau A. JI. JIaBya3be.
e OnbIThl, WUTIOCTPUPYIOLIKE 3aKOH COXPAHEHUSI MACChl BEILIECTB.
» Topenue ocdopa, pacTBOpeHHE POITYKTAa TOPEHUS B BOJIE U HCCIIEIOBAaHNE
MOJIy4YEHHOT'O pacTBOPA JIAKMYCOM.
*  BzaumopeicTBHe COJIIHON KUCIOTHI C UHKOM.
* Tlonyuenue ruapokcuna meau(Il) u ero paznoxxeHue npu HarpeBaHUH.
JlabopaTropHblie ONBITHI
1. O3HakOMIIEHHE C KOJUICKIIUEH JTaO0OpaTOPHOM TTOCYIBI.
2. IIpoBepka npubopa jIs MoIydeHHsI ra30B Ha TeéPMETHYHOCTb.
3. O3HaKOMJIEHHE C MUHEpAIaMu, 00pa3yIOIUMH TPAHUT.
4. TlpuroroBieHHE TeTEPOreHHON CMECH IMOPOILIKOB CEpPhl U XKejle3a U X
paszeneHue.
5. BzaumopeiicTBre pacTBOPOB XJIOPUAOB U MOIUA0B Kalusi C paCTBOPOM HUTpaTa cepedpa.
6. Ilonyuenue ruapokcuaa meau(ll) u ero B3auMoaecTBre ¢ CEPHOI KUCIOTOM.
7. B3aumopeiicTBue pacTBOpa Co/bl C KUCIOTOM.
8. IlpoBepka 3aKkOHa COXpaHEHUSI MAcChl BEIIECTB HA IIPUMEPE B3aUMOJICHCTBUS MIETOUU U
KHCJIOTBI.

9. IIpoBepka 3aKOHA COXPAHEHHUS MACChl BEHIECTB HA MTPUMEPE B3aUMOACHCTBUS MIENIOYH U COIU
xkenesa (I10).

10. PaznokeHne epokcHIa BOJOPO/Ia C IOMOIIBI0 okcra Mapranma (IV).

11.3amenienue xene3oM MeIM B METHOM KyIIOpOCe.

IIpakTHyeckue padoThl

1. 3uakomcTBO ¢ InabopaTopHbIM oOopynoBanueM. [IpaBuia TeXHUKH OE30MACHOCTH
npu pabote B KabnHeTe XuMuu. HekoTopbie BUIBI paboT.

2. AHanu3 1mo4BkI (aHAJIOT paboTHl «OYHCTKAIOBAPEHHOMN COJIN).

BaskHeilinmue npeacTaBuTe I HEOPraHu4ecKux BeuecTs. KoimyecTBeHHbIE OTHOLIEHHUS B
XUMHUH
CocraB Bo3ayxa. [Tonstue 06 00bEMHOM 051€ KOMIIOHEHTA PUPOIHON Ia30BOil cMecH —
Bo3ayxa. Pacuér 00béMa KOMITIOHEHTA Tra30BOM CMECH 10 €r0 00BEMHOM J10J1€ U HA00OPOT.
Kucnopona. O3on. [Tonyduenue kucinopoaa. CoOupanue u pacrno3HaBaHUE KHCIOPO/Ia.
XHUMHYECKUE CBOMCTBA KMCIOPO/Ia: B3aUMOJACICTBUE C METANIAMU, HEMETAJIJIAMU U CIIOKHBIMHU
BeuiecTBamu. [Ipumenenue kucinoponaa. KpyroBopor kuciaopojia B Ipupo/ie.
Oxkcuapl. OOpa3oBaHue Ha3BaHUM OKCUIOB 1O Ux ¢opmynam. CoctaBieHnue GopmMys OKCHIOB
10 X Ha3BaHUAM. [IpeacTaBuTenn OKCHIOB: BOJA U YIIEKUCIBIN ra3, HeraimeéHas n3BeCTb.
Bonopon B mpupose. dusnyeckue u XuMUYECKHE CBOMCTBA BOJIOPOA, €T0 TOJTyYeHHE
Y IpUMEHEHHE.
Kucnotsl, ux coctaB u knaccudpukanus. Maaukatopsl. Tabmuia pacTBOPUMOCTH.
ConsiHas 1 cepHasi KHCIIOTBI, UX CBOMCTBA M IPUMEHECHHE.
Coun, UX cocTaB ¥ Ha3BaHus. PacTBopumocTs coseid B Boze. [IpeacraBurenn
COJICH: XJIOpUJ HATpusl, KapOoHAT HATpusl, pocdaT KaabIus.
[Tocrosinnast ABoranpo. KonnuectBo BemectBa. Mosb. Monsipaast macca. Kpataeie
€IMHUIIBI I3MEPEHUS KOJTMYECTBA BEIIECTBA — MIJIJTUMOJIb U KUJIOMOJIb, MIJITUMOJISIPHAS U
KHJIOMOJISIPHAsI MacChl BEIIECTBA.

Pacuérel ¢ MCMONBb30BaHUEM MOHATHH «KOJIMYECTBO BELIECTBA», «MOJISIPHAs Maccay,
«TMIOCTOSTHHAsE ABOTa/IpO».

3akoH ABorajipo. MossipHbIi 00bEM ra3000pa3HbIX BEIIECTB.
OTHOCHTEIBbHAS IUIOTHOCTH OJIHOTO ra3aro JIpyromy.



KpaTHple emuHUIBI HM3MEPEHUS — MWUIMMOISPHBIA M KUJIOMOJISIPHBIA OOBEMBI
ra3000pa3HBIXBEIIECTB.

Pacu€Tpl ¢ HMCMNOJNIB30BAHMEM MOHATUN «KOJHWYECTBO BEIIECTBA», «MOJSPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30B», «IIOCTOSTHHAS ABOTaIPOY.

Pacu€Tpl ¢ HCHOJIB30BAHMEM MOHATUN «KOJHMYECTBO BELIECTBA», «MOJIAPHAS Maccaw,
«MOJISIPHBIN 00BEM Ta30B», «IHCIIO ABOTaIPOY.

I'unpocdepa. KpyroBopot Bojsl B ipupojie. PU3NYECKUe U XUMUIECKHE CBOWCTBABO/IBI:
B3aMMOJCHCTBHE C OKCHIAMHM.

OcHoBaHusl, ux cocraB. PacTBopuMOCTh OCHOBaHUN B Boje. l3MeHeHue okpacku
WHJIUKATOPOB B IIeJOo4HOM cpene. lIpeacraBurenu imienoyel: TUAPOKCUIBI HATPHUSA, KU U
KaJIbIIHs.

PactBopurens n pactBopéHHOE BemecTBo. PactBopsl. PactBopenue. I'uapatel. Maccoas
JIOJISl pACTBOPEHHOIO BelIeCcTBA. Pacu€rbl, CBSI3aHHBIE C WCMIOJIB30BAHUEM MOHATHS «MACCOBas
JIOJIsl PAaCTBOPEHHOIO BEILIECTBAY.

JdeMoHcTpannmn

* OmnpeneneHue coepKaHusi KUCIOPOJa B BO3IyXeE.

* TlonmyueHue KMCIOPO/Ia Pa3I0KEHUEM IIEpMaHraHaTa Kalus U MEPOKCUIa BOJIOPO/IA.
* CobupaHue METOJJOM BBHITECHEHHSI BO3/1yXa U BOJIBI.

* Pacno3HaBaHue KMCJIOpPOJA.

» Topenme marawms, xenesa, yris, cepsl U pocdopa B KUCIOPOJE.

*  Koimekius oKCHa0B.

* Tlonyuenue, cobupanue U pacrio3HaBaHUE BOJIOPOIA.

* Topenue Bogopona.

* BzaumopeiictBue Bonoposa ¢ okcugom meau(Il).

»  Kostexkuus MUHepaJIbHBIX KUCIIOT.
» IlpaBuno pa3z6aBiieHUs! cepOi KUCIOTBHI.
»  Komnekuus coneil.
* Tabnuua pacTBOPUMOCTH OCHOBAHMI, KUCJIOT U COJIEH B BOJE.
* HekoTopsie MeTabl, HEMETAIIJIBI U COEMHEHHS KOJTMYECTBOM BEIIECTBA B 1 MOJIb.
*  Mogenbs MogpHOTO 00bEMa ra3000pa3HbIX BEILECTB.
* Komnnekuus 0CHOBaHUM.
JlabopaTropHblie ONBITHI

12. ITomyTHEHUE U3BECTKOBOW BOJIBI ITPH MPOIMYCKAHUH YIIIEKHCIIOTO Ta3a.
13. ITony4yeHnue Bogopoa B3aMMOAECHCTBUEM [IUHKA U COJISTHON KUCIIOTHI.
14. Pacnio3HaBaHMe KUCIOT MHIUKATOPAMHU.
15. MI3MeHeHHe OKpacKu MHIMKATOPOB B ILEJIOYHOM cpefe.
16. OzHakomileHHE C TIpenapaTaMyd JOMalllHeH WM IIKOJBHOW anTeYKh —  PacTBOpaMu
NIEPOKCH]IA BOJIOPO/A, CHMPTOBOM HACTOWKH MOJa ¥ HAIIATBIPHOTO CIHPTA.
IIpakT4yeckue padoThI
3. Ilonyuenue, coOupanue U pacro3HaBaHUE KHCIOPOa.
4. Tlomyuenue, cobrpanue 1 pacrio3HaBaHUE BOJOPO/JIA.
5. IIpuroroBieHnue pacTBOPOB COJIEH C UX 3alaHHON MacCOBOH J10JIei.
OcHoBHbIE KJ1acChl HEOPTAHUYECKUX COeIMHEeHHN
O06o06uieHrne cBeeHU 00 OKCHAAxX, MX KilacCU(UKAIMH, HA3BAaHHUIX M CBOMCTBaX.
CriocoObI TTOTy4eHHST OKCHIOB.
OcHoBaHus, UX Kiaccu(ukaius, Ha3BaHUA U CBOICTBA. B3aumoelicTBue ¢ KUCIOTaMH,
KHUCJIOTHBIMHM OKCHUJAMU U coJIAMU. PaznoskeHne HepacTBOPUMBIX OCHOBaHUIN. CrIocoObI
MIOJIy4YEHUSI OCHOBaHUM.
Kucnotsl, ux knaccuduxanus u Ha3Banus. OOMe XUMUYEeCKHe CBOMCTBA KHCIIOT.
B3aumoneiicTBue KHCIOT € MeTalulaMU. OJEKTPOXUMHUYECKHM psl HApsKEHUI



MeTaJUIoB. B3amMoneicTBHE KHCIOT € OKCHIAaMH METallIOB.
B3anmoneiicTBre KUCIOT ¢ OCHOBAaHUSMU — PEAKIMsS HeUTpanu3anuu. BzanumoaencTeie KUCIoT
¢ consmu. [Tomydenne GECKUCIOPOTHBIX M KUCIOPOICOACPKAIIUX KUCIIOT.
Comu, wux wiaccupukanus W CBOWCTBa. B3auMojaeilcTBHE COJeH ¢ MeTalIaMu,
0COOEHHOCTH 3THX peakunil. BzaumoseicTBue coeit ¢ coysimu.
['eneTndeckue psiibl MeTaia U HeMeTasuia. ['eHeTuyeckas CBsi3b MKy Kiiaccamu
HEOPraHUYECKHUX BEIECTB.
JlaGopaTopHBbI€e ONBITHI
17. B3aumojeicTBHE OKCHIA KaJIbIUs C BOJOM.
18. ITomyTHEHHE N3BECTKOBOM BOJIBI.
19. Peaxius HelTpanu3aIum.
20. TTonyuenune ruapokcuaamenu(ll) u ero B3auMoaeicTBHE C KUCIOTOM.
21. Pasnoxenue ruapokcunamenu(ll) mpu narpeBanum.
22. BzauMoneicTBHE KUCIOT C METAIJIAMU.
23. BzauMojielicTBIE KHCIOT C COJISIMH.
24. O3HaKOMIIEHUE C KOJUIEKIIUEN COJIEH.
25. Bzaumogeiictue cynbdara meau(Il) c xxenezom.
26. BzaumopeiicTBue coieil ¢ COJISIMU.
27. T'enernyeckas CBSI3b Ha IPUMEPE COCTUHEHUN MEITH.

IIpakTuyeckune padoTsl
6. Penienue skcriepuMeHTaIbHBIX 3a]1a4.
Ilepuoauuecknii 3akon u [lepuoanyeckas cucreMa XMMUYECKHX 3JIEMEHTOB
. . MeHnpaeJsieeBa U CTPOEHHE aTOMA
EcrecTBenHble  ceMeiicTBA ~ XMMHYECKHMX  BJEMEHTOB.  IIEJIOYHEIC B
IIEJIOYHO3EMEIbHBIC METAJLIbI, TAJIOTCHBI, MHEPTHBIE (OJaropomHbie) rasbpl. AM(OTEPHOCTD.
AmMdoTepHBIe OKCHUIBI U THIPOKCH IBI. KOMITIIEKCHBIC COMTH.
Otkpeitue /1. U. Menneneesim [leprogndeckoro 3akoHa ¥ CO31aHHE UM
[Teproanyueckoil CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.

ATomBl Kak (opMa CYIIECTBOBAHUS XMMHMUYECKUX 371€MEHTOB. OCHOBHBIE CBEACHUS O
CTpO€HMH aToMOB. JloKa3zaTenbCTBa CIIOXKHOCTH CTpoeHHs aromoB. OmbiTel Pesepdopra.
[ImanerapHas MOJENb CTPOEHUS aTOMA.

CoctaB aTOMHBIX sIep: TPOTOHBI, HEUTpOHBL. (OTHOCHUTEIBHAsT aTOMHAas Macca.
B3anMoCBA3b MOHATHH «IIPOTOHY, KHEUTPOH», KOTHOCUTEIIbHAS ATOMHAsI Macca.

Mukpomup. OnekTpoHbl. CTpOE€HHE JJIEKTPOHHBIX YpPOBHEW AaTOMOB XHMMHYECKUX
anemeHToB NeNe 1-20. TIoHsiTHE O 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. duznueckuii cmpici cuMBoiMKM [lepuoanueckoit cuctembl. CoBpeMeHHas
dbopmynupoBka [lepuoguyeckoro 3akoHa. V3MeHeHHs CBOWCTB JJIEMEHTOB B TEpPHOJAX U
rpynnax, kKak QyHKIHS CTPOEHUS dJIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTHKa OHJIEMEHTAa-MeTallla W JJIEMEHTa-HeMeTala M0 MX MOJIOKEHUIO
B  Ilepmommueckoir  cucreme  xumuueckux  diemeHToB [l. 1. Menneneesa.

JleMoHCTpaLun
* Paznuunbie hopMbI TAOIHII TEPHOIUIECKON CUCTEMBI.
*  MopenupoBaHue MMOCTPOCHUS [Tepuoanueckoit CHCTEMBI

J1. 1. MeHaeneeBa.
e Mogenu aTOMOB XUMUYECKHX DJIECMCHTOB.
* Mopenu aTOMOB 3J€MEHTOB |—3-T0 TIeproI0B
JlaGopaTopHbIie ONbITHI.
28. Ilonyuyenune aM(pOTEPHOTOTHAPOKCHIaN UCCIICIOBAHUE €r0 CBOMCTB.
Xumuyeckas ¢Bsizb. OKHUCIUTENbHO-BOCCTAHOBUTE/IbHbIE peakuun MonHas
XUMHUYECKasi CBs3b. VOHBI, 00pa30BaHHBIE ATOMaMHU METAIOB



U HeMeTayu1oB. CxeMbl 00pa30BaHUsI HOHHOM CBSI3U /U151 OMHAPHBIX COCTMHEHUH.
HoHHBIE KPUCTAIUTNYECKUE PEIIETKU U (PU3UYEeCKHe CBOMCTBA BEIIECTB C ATUM
TUNIOM peri€Tok. [oHsTHe 0 GOPMYIBHON eMHUIIE BELIECTBA.

KoBasieHTHass XUMUYecKas CBsI3b. DIIEKTPOHHBIE U CTPYKTYpHBIE opMyibl. KoBanenTHas
HenoJisipHast cBA3b. Cxembl 00pa30BaHMsS KOBAJICHTHOM CBA3M Ui OMHApPHBIX COEIUHEHUH.
MoneKkyJiapHbIE U aTOMHBIE KPUCTAUIMYECKUE PEIIETKH, U CBOMCTBA BELIECTB C 3THM THUIIOM
pEUIETOK.

ONEeKTpOOTpULATENbHOCTh. P anekTpoorpunarensHocTd. KoBaneHTHast nossipHast
XUMH4YecKas cBs3b. Jumnonb. CxeMbl 00pa3oBaHus KOBaJCHTHON MOJSPHOM CBSI3U ISl OMHAPHBIX
COCIMHEHUN. MOJIEKYISIpPHBIE M ATOMHBIE KPUCTAJUIMYECKUE PEIIETKY, CBOMCTBA BEIIECTB C 3TUM
TUIIOM PEUIETOK.

Meramnnueckass XMMHYECKas CBA3b M METAUIMYECKas KpPUCTAUIMYECKas peléTka.
CBoiicTBa BEUIECTB C ITUM THUIIOM peIETOK. ENMHAs pupoia XUMUYECKUX CBA3EH.

Crenenb okucienus. CpaBHEHHE CTEIIEHU OKUCIEHMs U BaleHTHOCTH. IIpaBuna pacuéra
CTEeMNeHe OKUCIICHHUs 110 PopMyIaM XUMUYECKUX COSTUHEHUH.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OnpesesieHne CTeNeHed OKUCICHUS s
DIIEMEHTOB, O0Opa3yIoONIMX BEIIECTBA pa3HBIX KiaccoB. Peaknuum wuoOHHOTO oOMEHa U
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. OKHUCIUTEIh U BOCCTAHOBUTEINb, OKHCICHHE U
BoccTaHoBjJeHHE. (CoOCTaBJI€HHE  YPaBHEHMH  OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIXPEAKIIUI
METOJIOM 3JIEKTPOHHOTO OanaHca. JlemoHcTpauuu

* Buneo ¢gparments! u cnaiinpl «VMloHHas XUMUYECKas CBSI3b ».

*  Komreknus BemecTs ¢ HOHHOM XUMHUYECKOU CBSI3BIO.

*  Mogenu HOHHBIX KPUCTAIIIMYECKUX PEIIETOK.

*  BuzaeodparmenTs U cnaiinel «KoBajgeHTHAs XUMHUECKAs CBSI3bY.

*  Kosmeknus BenecTB MOJIEKYJIIPHOTO M aTOMHOT'O CTPOCHUS.

*  Mogenu MONeKyIspHBIX U aTOMHBIX KPUCTAJUINYECKHUX PEIIETOK.

* Buneo ¢pparments! u ciaitnpl «MeTamnueckas XUMUUECKast CBSI3bY.

*  Komrekuus «MeTamisl U CIIIaBbD.

* BsaumopeiicTBue MHKA ¢ cepOM, COMSTHON KUCTOTOM, xnopunom meau(Il).
* TopeHnue maruus.

* BzaumopeiicTBHe XJIOPHON U CEPOBOJOPOIHON BOJBI.

JlabopaTopHbIe ONBITHI
29. U3rotoBieHne MOJIENH, HIUTIOCTPUPYIOIIEH CBOMCTBA METAJUIMYECKOM CBSI3U



Conep:xanue yueOHOT0 npeamera
9 knacc
IloBTOpEeHue u 00001IeHNe CBeIeHUIT O Kypcy 8 kiiacca

bunapubie coequaenus. OKCUIbI colieo0pasyromre U HeconeoOpasyromue. [ napOKCHIb:
OCHOBaHUs, aM(pOTepHbIE, KUCIOThI. CpeHNe, KUCITBIE, OCHOBHBIE COJIH.

O0o0mIeHre CBEICHUI 0 XUMUYECKHUX peaknusx. Kiaccuduranus XuMHUECKUX PEaKIui
M0 PA3JIMYHBIM OCHOBAHHSM: COCTaBY M YHCIY PEAarupyrolux u 0Opa3yroIIMXCs BEIIECTB,
TETIOBOMY 3 QeKTy, HaNpaBJICHUIO, H3MEHEHHIO CTEIICHEH OKUCIICHHS DJIEMEHTOB, 00Pa3yIOIINX
pearupymoIume BenecTsa, Gpase, NCIOoIb30BAHUIO KaTaIN3aTopa.

[loHATHE O CKOPOCTH XHMMHYECKOW peakuuu. DakTopsl, BIUSIONIME HAa CKOPOCTb

XUMHUYECKHUX peaxuuii: pupoa pearupyoomux  BELIECTB, UX KOHIIEHTpauus,
Temreparypa, IUIOIIAaJb  CONPUKOCHOBEHHMs,  HaluWyue Kataiusaropa. Karamums.
JleMoOHCTpaL U
. O3HaKOMJIEHHE C KOJUIEKLIUSMHU METAJIJIOB U HEMETAJLIOB.
. O3HakoMIIEHHE C KOJUIEKLIUSIMU OKCUOB, KUCIIOT U COJIEH.
. 3aBUCHUMOCTb CKOpPOCTH XHMMHUYECKOM PEAKIUH OT IPUPOJbI PEArupyrouiux

BEUIECTB. . 3aBUCUMOCTD CKOPOCTH XUMHUYECKOU peakiumn oT KOHIICHTPALINH
pearupyromux BemecTB. . 3aBUCUMOCTh ~ CKOPOCTH ~ XMMHUYECKOW peakuuu OT  IUIOLAIdu
COTNPUKOCHOBEHUSI PEArupyrOUIUX BEHIECTB (KHUIIAIIUNA CIIOi»). . 3aBUCUMOCTh CKOpOCTH
XUMHYECKOH peakuu OT TeMIepaTypbl

pearupyromux BeuecTs.

JlabGopaTopHbie ONBITHI

B3aumoneiicTBue aMmMuaka U XJa0pOoBOJ0POIa.

Peaknus neritpanuzanuu.

HaGmronenue TermmoBoro 3ddexra peakny HeHTpaTu3aIim.
B3aumMopeiicTBre cepHOi KUCIOTHI ¢ okcuaoM Meau (I1).

Paznoxenne nepokcuia BoI0po/Ia ¢ TOMOIIBIO KaTalla3bl KapTodems
3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIUU OT MPHUPOJIbl PEarupyrouux
BEIIIECTB Ha TIPUMEPE B3aUMOJICUCTBUSI paCTBOPOB THOCYJb(aTa HATpHs U XJopuaa Oapus,
THOCYNb(aTa HATPHUS U CONSHON KUCIOTHI.

7. 3aBUCUMOCTh CKOPOCTHM XMMHUYECKOW pEakluu OT MPUPOJbI METAJUIOB MPH UX
B3aUMOJEUCTBHU C COJITHOM KMCIIOTOM.

8. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW pPEaKIUu OT MPHUPOABl KHUCIOT IPHU
B3aMMO/ICCTBUH UX C JKEJIC30M.

9. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIUU OT TEMIIEPATYPHI.

10. 3aBUCUMOCTh CKOPOCTH XMMUYECKON PeaKUy OT KOHIEHTPALMH.

11. 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM peakiuu OT IUIOL[aJd CONPHUKOCHOBEHUS
pearupyromux BeuecTB.

12. 3aBUCUMOCTH CKOPOCTH XHUMHUUYECKOW PEaKIMK OT KaTaau3aropa.

XuMHYeCKHe PpeakIuM B pacTBopax JJjekTpouautoB [lonstue 00
ANEKTPOIUTUYECKOMN JUCCOIIMAIINH. DJIEKTPOJIUTHI W HEDJIEKTPOJINTHI. Mexanusm
JHCCOIHAIAN 3IEKTPOJIUTOB c pPa3IMYHBIM XapaKTEPOM  CBSI3U. CrencHb
ANEKTPOIUTHYECKON Aucconnanuu. CHIbHBIC U CIa0bIe dJIEKTPOIHTHI.

OcCHOBHBIE TIOJIOKEHUSI TEOPHH DJICKTPOIMTUYECKOW mauccouunanuu. Knaccudukarus
MOHOB M MX cBOWcTBa. KHCIOTHI, OCHOBaHUS M CONH Kak 3JeKTpoiuThl. X knaccuduxarms u
JTMCCOITHAITHS.

OO6mme XUMUIECKHEe CBOMCTBA KUCIIOT: M3MEHEHHE OKPACKH MHINKATOPOB,

B3aUMOJICHCTBHE C METAJNIAMH, OKCHUJIAMU U THAPOKCHIAMHA METAJIJIOB M COJISIMU.

ocouarwNE

MonekynsipHble U HOHHBIE (TOJHBIE U COKPAIIEHHBIE) YpaBHEHHS peakLui.

XUMHUYECKUN CMBICI COKPALICHHBIX YPABHEHUMU. Y CIIOBUS IPOTEKAHUSA PEAKLUNA MEXKIY
AJIEKTPOJIUTAMHU 10 KOHIIA. Psi1 aKTUBHOCTH METAJLIOB.



OOmuMe XUMHYECKHE CBOMCTBA INEJIOYEH: B3aMMOJCHCTBHE C KHCIOTAMH, OKCHIAMH
HeMeTauioB, coiisiMu. OOmme XWMHYECKHE CBOMCTBA HEPACTBOPHUMBIX  OCHOBAHUM:
B3aUMOJICCTBUE C KUCIOTAMH, PA3JIOKEHUE IIPU HarpeBaHUU.

OOmue XUMUYECKHE CBOMCTBA CpPEIHUX COJICH: B3aUMOJICHCTBHE C KHUCJIOTaMH,
HiesI04aMu, COJISIMU U MeTajllaMu. B3anMoelicTBUe KUCIBIX COJIH CO IIeI0YaMH.

I'uaponns, kak oOMEHHOE B3auMoJIeHiCTBHE cojel ¢ BOAoM. ['maposnn3 coim CHIIbHOTO
OCHOBaHUS U clla0ol KUCIOTHI. ['maponu3 comu cnaboro OCHOBaHUs U CHIIbHOUM KUCIOTHI. [1Ikana
pH.

CBoiicTBa  KHCIHOT, OCHOBaHMUI, OKCHJIOB H COJIeH B CBETE TEOPUU
AJIEKTPOJIUTUYECKON JIIMCCOLMAIIN H OKHCJIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIIHMA.
JemMoHCTpanmu.

. HcnibiTanue BEIeCTB U UX pacTBOPOB HAJICKTPOIIPOBOIHOCTD.

. 3aBUCHUMOCTbD AJIEKTPONPOBOJTHOCTH YKCYCHOM KUCIIOTHI OT KOHIIEHTPAIIUH.

. JIBr>KeHHE OKpAIICHHBIX HOHOB B 3JIEKTPUUYECKOM I10JIE.

. OnpeneneHure xapakTepa cpelibl B pacTBOpax COJIeH.

JlabopaTopHble ONBITHI.

13. Jucconumanus ciadbix IEKTPOIUTOB HA MPUMEPE YKCYCHON KUCIOTHI.
14. N3meHenne okpacku MHAMKATOPOB B KHCIOTHOM cpene. 15.Peakuus
HeWTpalM3aliy pacTBOpa MIEI0YH Pa3IMYHBIMU KHCIIOTaMHU.

16. [Tonydyenne runpokcuaamenu(ll) m ero B3auMoneicTBUE C PA3TUYHBIMU
KHACJIOTAMHU.
17. B3anMopeiicTBre CHIIBHBIX KUCTOT ¢ okcuaom meau(1l). 18-

20. B3anmoeiicTBrE KUCIOT C METAIJIAMH.

21. KauecTtBenHast peakuys Ha KapOOHAT-HOH.

22. [TosryueHue cTyaHsI KpeMHUEBON KHCIOTHI.

23. KavecTBeHHas peakuys Ha XJIOPUI-UIH CyIb(haT-HOHbBI

24, M3MeHeHHne OKpacKu MHIMKATOPOB B ILEJIOYHOM cpefe.

25. BzaumopeiicTBue mienoyYen ¢ yriieKUCIbIM Fa30M.

26. KavecTBeHHast peakiyst Ha KAaTHOH AaMMOHHS.

27. [Tomryuenue ruapokcunamenu(Il)u ero paznoxxenue.

28. B3aumoneiictBue kapOOHATOB € KUCIOTaMH.

29. [Tonyuyenune ruapoxcunaxenesa(lll).

30. BzaumopeiictBue xenesza ¢ pactBopoMm cynbdara meau(Il)

IIpakTuyeckue paéoTsl

1. CpoiicTBa KHCIOT, OCHOBaHUM, OKCHJIOB M COJIGW B CBET€ TEOPUH
ANEKTPOIUTAYECKON AUCCOIMALIMKI U OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUNA

HemeTanbl M UX cOeAUHEHUS

CtpoeHre aTOMOB HEMETAUIOB M WX TmojoxkeHue B llepmoamveckor cucreme. Psp
ANEKTPOOTpHUIATENIbHOCTU. KpHucTamnuyeckue pemeéTku HEMETauloB — MPOCTHIX BEIIECTB.
Annorponus u e€ npuuuHbl. U3ndeckre cBoicTBa HeMeTauioB. O0IHe XUMUIECKHUE CBOMCTBA
HEMETAJVIOB: OKUCIIUTENIbHBIE U BOCCTAHOBUTENBHBIE.

l'anorensl, cTpoeHHE WX aTOMOB U MOJIEKyJd. DPU3MYECKME M XUMHUYECKUE CBOMCTBA
rajioreHoB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB rajlOr€HOB B 3aBUCUMOCTH OT UX MOJIOKEHHUS B
[Tepuoanueckoit cucreme. HaxoxkieHue rajoreHoB B MPUPOAE M WX TMOJy4YEHUE. 3HAUYCHUE U
MIPUMEHEHHUE TaJIOT€HOB.

l'anoreHoBoIOpOABI W COOTBETCTBYIOIIME WM KHUCIOTHI: IUIABUKOBAs, COJISTHAS,
OpomoBoJOpoIHasi, WOAOBOAOpoaHas. ['amoreHuapl. KauecTBeHHBIE peaklUd HA TaJlOTeHH]I-



uoHsbl. [IpuMeHeHne coeinHeH i raJloreHOB ¥ UX OMOJIOTHYECKas POJlb.

OOmas xapakrepuctuka snneMeHToB VIA-rpynmel. Cepa B mpupoge U e€ moiydeHue.
AnnorponHsle MoOAM(UKALMU cepbl M MX cBOiicTBa. XMMHUYECKME CBOWCTBA cepbl M €€
IIPUMEHEHUE.

CepoBOJOpO/I: CTPOEHUE MOJIEKYJIbI, (PU3NUYECKHe U XUMUYECKHE CBONCTBA, OJTyYeHHE U
3nauenue. CepoBomopoanas kuciota. Cynbpuabl 1 ux 3HaueHue. JIOMUHODOPEL.

Oxcup cepoi(1V), cepuuctas kuciora, cyiabbutsel. KauecTBeHHas peakius Ha CyiabpuUT-
HOH.

Oxcun cepwi(VI), cepras kucinora, cynbdarel. Kpucrammoruaparel. KauecTBeHHas
peaxius Ha cynb(ar-uoH.

CepHas KHUCTIOTA - CHIIBHBIN IeKTPOoauT. CBOMCTBA pa30aBIeHHON CEPHOM KUCIIOTHI, KaK
TUMIUYHON KHUCIIOTHI: B3aUMOJEHUCTBHE C METa/NIaMH, OCHOBHBIMU M aM(OTEPHBIMU OKCHAAMU,
OCHOBAHMUSAMHU M aM(OTEPHBIMU THAPOKCHIAMH, coysiMu. KauecTBeHHass peakuus Ha Cyibdar-
HOH.

OO6mrast xapakTepucTuka 31eMeHTOB VA-rpynmbl. A30T, CTPOCHHE aTOMa U MOJIEKYIIbI.
Ousnyeckue M XHUMHUYECKHE CBOMCTBA M NpPUMEHEHHE a30Ta. A30T B MPHUPOAE U €ro
Ouosiornueckas posib.

AMMuak, cTpoeHue MOJIEKYJIbl U (pU3nuecKre CBOMCTBAa. AMMMAaYHas BOJa, HAIIaThIPHBIH
CHHPT, THAPAT aMMHaKa. JJOHOPHO-aKIENTOPHBI MeXaHW3M OOpa30BaHUS KaTHOHA aMMOHUSI.
BoccranoBurenbHble cBoiicTBa ammuaka. Conld aMMOHHA U MX IpuMeHeHue. KadecTBeHHas
peaxIysi Ha KaTHOH aMMOHHSI.

Oxcuapl a3ora: HecolieoOpa3yrolue U KUCIOTHBIC. A30THCTasi KUCJIOTa M HHUTPUTHL
A3oTHas KucioTa, €€ MmojiyueHue u cBoiicrsa. Hutpatsl.

®octop, ctpoenue aroma u amwiorponus. Pochuasl. Pochun. Oxeun dochopa(V) u
oprodochopras kucinora. Pocharer. Dochopubie ynodpeHus. NHCEKTHIIHIBI.

OOmiast xapakTepucTuka 3JeMeHTOB [V A-rpymmbl: 0COOEHHOCTH CTPOEHHUSI aTOMOB,
IPOCTBHIX BEIIECTB U COSJAWHEHHH B 3aBUCHMOCTH OT TTOJIOKEHUS J1eMeHTOB B [leproamueckoit
cucreMe. YriepoJ. AJIOTpONHbIE MOJUPUKAIMU: anMa3, TpaguT. AMOp(HBIA YIiaepoa U ero
copTra: caxka, aKTHMBUPOBaHHBIM yroib. ApncopOuus. XUMHUYECKHE CBOWCTBayrjiepoja.
Kokcoxumuueckoe Npou3BOJCTBO U €ro npoaykius. KapOumasl.

Oxcupn yrnepona(ll): crpoenne Monekynbl, MHOJdydyeHHE M ero cBoicTBa. Oxcua
yraepona(IV): crpoenue Moiekynbl, MOJydYe€HHUE U €ro CBOMCTBA. YroibHas Kuciota. Coiu
YrOJIbHOM KUCJIOTHI: KapOOHATHI U TMApoKapOoHaThl. TeXHUYecKas U MUILEeBast Co/a.

Heopranmueckne W OpraHHYECKHE BEIIECTBA. YTIEBOJOPOIbl. XHWMHYECKOE CTPOCHHE
OpTraHN4YC€CKUX BCIICCTB, KAK MOPAA0OK COCANHCHUA aTOMOB B MOJICKYJIC 11O BAJICHTHOCTH.

MCTaH, OTaH, KaK NPEACIbHBIC YIJICBOJOPOIBbI. OTHIEH U AlCTUJICH, KaK HETIPCACIIbHBIC
(HeHaChIIIEHHBIE) YIIEBOMOPOAbl. ['opeHue yriaeBogoponoB. KadecTBeHHBIE peaknuu Ha
HeTnpeieabHbIE COSTUHEHNUS.

OTWIOBBI CHMPT, €ro IMoJydeHHe, NpUMEHeHHe U (U3MOJOTHUYECKoe JeicTBue.
TpéxaroMHbIii cnupT rauuepuH. KauecTBeHHast peakiiys Ha MHOTOATOMHBIE CIIUPTHI. Y KCYCHAs -
NPeICTaBUTEIb Kiacca KapOOHOBBIX KHCIIOT.

Kpemuui, crpoenue ero aroma u coiictsa. Kpemuuit B npupoje. CUIMLIKIBI U CUIJIAH.
Oxkcun kpemuusi(I1V). Kpemuuesas kucinora u e€ cou.

[IponsBoacTBo crekia W 1eMeHTa. [IpoayKiusi CHIMKAaTHOW IPOMBIIIJIEHHOCTH:
OTNITHYECKOE BOJIOKHO, Kepamuka, hapdop, pasuc. OnTudeckoe BOJIOKHO.

Hemerannel B mpuposge. PpakiuoHHas NEperoHKa >XUAKOIO BO3JAyXa Kak Crocod
MOJTy9YEHUs KUCIIOpO/Ia, a30Ta, aproHa. [loxydenue hocdopa, kpeMHUS, XI0pa, Ho1a. DIEKTPOITU3
pacTBOPOB.

[TonydyeHue cepHOU KHCIOTHI: ChIPbE, XUMU3M, TEXHOJIOTHYECKAs CXEMA, METOJ KUITAILIETO
CJI0s1, IPUHIIMITBI TETJI000MEeHa, MPOTUBOTOKA U LUpKyauuu. Oneym. [Ipon3BoacTBO amMMHaKa:
CI)IpI)é, XUMU3M, TEXHOJIOTHYECKA]A CXEMaA.



JdemMoHcTpanuu

Konaexus HeMeTaoB.
Mopenu KPUCTaJUIMYECKUX pemeéToK HEMETAJUIOB: aTOMHBIE

MOJICKYJISIPHBIE.

KHCJIOTOM.

O30HATOP ¥ MPUHIIMIIBI €T0 PAOOTHI.

['opeHne HeMeTaIoB - IPOCTHIX BEIIECTB: cephl, pocdopa, IPeBECHOTO yIIs.
OO0pa3ibl raJoreHoB - IPOCTHIX BEIIECTB.
BzaumopeiicTBre raloreHoB ¢ METaJUIaMHU.

BriTecHeHme XJ10pa GpOMOM HITH MOJIa M3 PACTBOPOB UX COJICH
Komnneknust mpupoIHbIX COeAMHEHUH XJIOpa.

B3aumoneiicTBrue cepbl ¢ METAJNIaMH.

["openue cepsl B KUCIOPO/Ie

Konnekuus cynbGuIHbIX pyI.

KauecTBennas pCaKnuA Ha Cy.]'IBq)I/II[-I/IOH

OO6ecluBeunBaHNE OKPALIEHHBIX TKAHEW U IBETOB CEPHUCTHIM T'a30M.
B3anmoneiicTBre KOHIIEHTPUPOBAHHON CEPHON KHUCIIOTBI C MEJBIO.

u

OOyriMBaHue  OpPraHMYEeCKMX  BEIIECTB  KOHLIEHTPUPOBAaHHOW  CepHOMU

Huarpamma «CocTaB BO3ayXa».

Buneodparments! u cnaiiasl «lItuubu 6azapsiy.

[Tomyuenue, cobupanue 1 pacrio3HaBaHUE aMMHUAKA.

Pasnoxxenne 6uxpoMara aMMOHUSI.

BzaunmopeiicTBie KOHIIEHTPUPOBAHHON a30THON KUCIOTHI C MEAIBIO.
I'openue u€pHoro nmopoxa.

Pa3znoxeHne HUTpaTa Kanus U TOPEHUE APEBECHOTO YroJibKa B HEM
O0pa3ib! TpUPOTHBIX coequHeHu pocdopa.

I'openue ocopana Bo3ayxe U B KUCIOPOIE.

[Tomyuenue 6enoro dhocdopa u UCIBITAHUE €TO CBOMCTB
Komnexnust «O0pasibl NPUPOIHBIX COETMHEHUN YTIIIepoaa»

IToprper H. [. 3enunckoro. IlornomeHne akTUBHPOBAHHBIM — YITIEM
PacTBOPEHHBIX BELIECTB UJIU T'a30B.

YeTpoicTBO IPOTUBOTasa.

Mogenu MOJICKYJI MC€TaHa, 3TaHa, 9TUJICHA U alICTHIICHA.

B3aumoneiicTBue aTueHa ¢ GpOMHOM BOJOW M pacTBOPOM IE€pMaHTaHaTa Kalusl.

OO011re XMMUYEeCKHe CBOMCTBA KUCIIOT Ha MMPUMEPE YKCYCHOU KUCIIOTHI.

KauectBennas peaxiys Ha MHOTOATOMHBIE CITHPTHI.
Konneknus «O0pa3iisl MpUPOTHBIX COSTUHEHUN KPEMHHMSI.
Konneknus crekina, KepaMHUKH, IIEMEHTA U U3/ICINN U3 HUX.
Komnnexnus npoayKiuu CUIIMKaATHOW MPOMBIIIIICHHOCTH.

Buneo (I)pal“MeHTBI U CIaMabl «HpOI/ISBOJICTBO CTCKJIa U IEMCHTA».

Komnexnnsa «lIpupoaHsie coeAMHEHUST HEMETAIUIOBY.

BHz[eo@par MEHTBI U CIIaiIbl ((q)paKLII/IOHHaH MEPETOHKaA XKUJAKOI'0 BO3AyXa»
BHz[eo@par MCHTEI n CIIai bl ((HOJ'Iy‘-ICHI/IC BOOOpOaa, KHcJIopoaa

TaJIOTCHOB 3JICKTPOJIUTHUYICCKUM CIIOCOOOMY.

Mojenu anmnapatoB AJis IPOU3BOJICTBA CEPHOM KHCIOTHI.

u



. Mopens KUIAIIEro ciosl.

. Mopenb KOJIOHHBI CHHTE3a aMMHUaKa.

. Buneodparmentst u cnaiiap! «I[Ipon3BOICTBO CEPHOM KUCIOTHD.
Buneo ¢parments! u cnaitnsl «IIpousBoacTBo aMMuakay.
Komnexkuuns «CpIpb€ 1715 MONTYyYEHUSI CEPHOU KUCITOTBI.
JlaGopaTopHbie ONBITHI

Pacnio3HaBaHue rajioreHu1-HOHOB.

KadecTBeHHBIE peakIuy Ha Cylb(aT-HOHBI.

KauecTBeHHas peakuus Ha KATHOH aMMOHUS.

XUMHUYECKUE CBOMCTBA a30THOM KHUCIIOTHI, KaK JIEKTPOJIUTA.
KauectBennsle peakuuu Ha ¢pocdaT-uoH.

ITonmy4yenue u CBOMCTBAayrOJIbHOMKHUCIIOTHI.

KauecTtBeHHast peakuys Ha KapOOHAT-HOH.

. IIponyckaHue yriekuciaoro ra3a yepes pacTBop CHIIMKaTa HaTpHs.
IIpakTnyeckune padoTnl

NG ~wWNE

1. W3yyeHnue CBOMCTB COJISTHOW KUCIIOTHI.

2. N3yueHue CBOKWCTB CEpHOM KUCIIOTHI.

3. Ilonmy4yenue amMuaka U U3y4eHHE €r0 CBOMCTB.

4. [TosryueHue yrileKMCIIOro ra3a u U3y4eHue ero CBONCTB.

Meranasl u ux coeauHenust Ilomoxenue meramioB B Ilepuogmueckoil cucreme
XUMHYeCKUX 351eMeHTOB . . MenaeneeBa, CTpoeHHME UX aTOMOB U KpUCTAII0B. MeTajuinueckas
CBSI3b U METAJUIMYECKAs KpUCTa/Inueckas pemérka. @u3nyeckre CBOMCTBAa METAJIOB: AJIEKTPO-
Y TEIUIONPOBOAHOCTD, OTPAXKAIOIAsA CIIOCOOHOCTD, TIACTUYHOCTh. CIisiaBbl YEPHBIE U I[BETHEIE.

Meramibl  KaKk ~ BOCCTAHOBUTENU.  OJIEKTPOXUMHUYECKUUA  psAl  HaIpsSOKEHUH.
B3aumopeiicTBre METaIOB C HEMETAJJIaMHU, OKCUJIAMH, KUCIIOTaMH, COJISIMUA. AJTIOMUHOTEPMHUSL.

CtpoeHure aTOMOB M IIPOCTBIX BEHIECTB IIETOYHBIX METANIOB. 3aBUCUMOCTh (PU3MUECKHUX
Y XUMHUYECKHUX CBOMCTB IIEIOYHBIX METAJIOB OT 3apsi/IOB siiep UX aToMOB. OKCHJIBI U TUIPOKCHIBI
HIEJIOYHBIX METAJJIOB, UX MOJIyYeHHE, CBOMCTBA, NMpPUMEHEHHE. BaxxHelme conM MIeTOYHBIX
METAJJIOB, UX 3HAYEHUE B JKMBOM U HEKUBOU MPUPOJIE U B )KU3HU YEITOBEKA.

CrpoeHue aToMOB M MPOCTBIX BEIHIECTB ILIECJIOYHO3EMENbHBIX METAJJIOB. 3aBUCUMOCTH
(UBHUYECKUX U XUMUYECKUX CBOMCTB IIETOUYHO3EMENIbHBIX METAJIJIOB OT 3apsiJI0B sIIEp UX aTOMOB.
OKcuabl ¥ TUAPOKCHUIBI IEJTOYHO3EMENIbHBIX METAJUIOB, UX MOJIYyYEHUE, CBOMCTBA U TPUMEHEHUE.
Baxuelimme cony meEIOYHO3EMENBHBIX METAJIOB, UX 3HAYCHHUE B MPUPOJIE U KU3HU YEJIOBEKA.
Kap6oHaTsl 1 ruIpokapOOHATHI KAbIIHUA.

XKéctrkocTh BOIBI: BpeMeHHas U TMocTosHHAas. CrnocoObl yCTpaHeHUsT BpPEMEHHOU
#ecTkocTh. CrocoOBIyCTpaHEHUSTIOCTOSHHOKECTKOCTH. MoHnThl. CoelMHEeHNs allOMUHUS B
npupoje. XUMHUYECKHe CBOWCTBA amoMuHHS. OCOOEHHOCTH OKCHIA U THIPOKCHIA ATTFOMUHUS
Kak aM(oTepHbIX coennHeHuil. Baxkueimume conu amoMuHus (xiopuf, cyiabpar).OcobeHHOCTH
CTpoeHHs aToma kenesa. JKene3o B npupoze. Baxkneimme pyast sxeneza. OKCUIbI U THAPOKCUIBI
xene3a(Il) u sxeneza(Ill). Conu xxene3a(ll) u xxenesa(Ill). O6HapykeHHE HOHOB KATHOHOB JKeJe3a
B pacTBOpE. 3HAaYEHHUE COCIMHEHNH Kene3a.

Koppo3ust xumuueckas ¥ 3J€KTpOXUMHUECKasi. 3alIuTa METAJIJIOB OT KOppo3un. MeTasuibl
B MPUPOJIC: B CBOOOTHOM BHJI€ U B BUe coequHeHui. [lonartue o metauryprun.  YépHas wu

LBETHAsI MeETaJUTyprusl. [MupomeTannyprusi, THIAPOMETAILIYPIrHsl, AJIEKTPOMETAIUTYPIHSL.
Homennsriii mporecc. IlepepaboTka dyryHa B cTajib. DIEKTPOJIH3 PACILIABOB.

JdemoHcTpanuu

. B3anmoneiicTBre HaATpUs, TUTHS U KaJbLHS C BOJOM.

. ['openue HaTpusi, MarHus 1 ’keje3a B KUCIOPO/Ie.

. Bcenblnika TepMUTHOM CMECH.



. B3anmoneiicTBre cMecu MOPOIIKOB CEpPhl U KeJe3a, [IMHKA U CEPBI.

. B3auMozeiicTBrEe altOMUHHUS C KUCIOTaMHU, IIEJI0YaMu U BOJIOH.

. B3aumopeiicTBue xkeine3a u MEAU C XJI0POM.

. B3anmopnencTteue Meau C KOHIICHTPUPOBAHHOM CEPHOM KHUCIOTOM M a30THOU
KHCJIOTOM (pa30aBICHHON U KOHIIEHTPUPOBAHHOM).

. Oxpacka I1aMeH! COEIUHEHUSAMHU 1LEJI0YHBIX METAJIIOB.

. Okpacka IIaMeH! COEMHEHUSIMU 1IETOYHO3EMENIbHBIX METAILIOB .

. I'amenue n3BecTH BOIOH.

. ITomy4yenue x€CTKOU BOABI B3AMMOICHCTBUEM YTIIEKUCIIOTO C U3BECTKOBOU BOJIOM.

. YcTpaneHue BpeMeHHOI KECTKOCTH KUIISTYEHHEM U 100aBKOM COBbI.

. Ycerpanenue noCTOSTHHON AKECTKOCTU JOOABKOM COJIBI.

. VOHWUTHI ¥ IPUHITAI UX ASHCTBUS (BUACODPArMEHT).

. Kosmmekuusa npupoaHbIX COEIUHEHUN aTFOMUHUSL.

. Buneodparments! u cnaiiapl «OKCHIT ATIOMUHUS U €70 MOIU(DUKAIIII.

. [Tomryuenue ampoTepHOro TUAPOKCUIA ATIOMUHUS U UCCIIEIOBAHUE €TO CBOMCTB.

. Komneknusa « XuMU4YeCKre UCTOYHUKHU TOKa.

. Pe3ynpTaThl JJIMTENBHOIO SKCHEPUMEHTA MO M3YYEHHID KOPPO3UHU CTalbHBIX
W3JIeJIMI B 3aBUCUMOCTH OT YCJIIOBHM ITPOLIECCOB.

. Boccranosnenue meau u3 okcuaamenu(ll) Bogopomom.

. Buneodparments! u cnaiiapl «I[Ipon3BoICTBO UyryHaH CTATH.

. Buneo gparments! u cnaiiasl «M3nenus U3 4uyryHa u cTaiamy».

. Buneo ¢parmentsl u cnaiigsl «IIpou3BOACTBO aMOMUHUSY.
JlaGopaTopHble ONBITHI

39.  BzaummopeiicTBue xene3a ¢ pactBopoM cynbdara meau(1l).

40. ITonyuyenune u3BECTKOBOM BOJBI U ONBITHI C HEW.

41. [Tonyuenue ruapokcugosxkenesa(ll) wu

(II). 42.KauecTBeHHBIC peaKklMM Ha KAaTHOHBI Kele3a.
IIpakTyeckue padoTnl

6. [Tony4eHue sxecTKON BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

1. Pemenne skciepuMeHTaNbHBIX 3a71a4 10 TeMe «MeTably.

XuMus M OKpy:Kamowmas cpeaa

Crpoenue 3emmnu: sSApo, MaHTHS, 3€MHas Kopa, WX XUMHYECKHil coctaB.JluTocdepa
u e€ xuMmudeckuil cocras. Munepanbl. Pynel. Ocanounsie noponsl. Ilone3Hble uckonaemsle.
XuMuueckuit coctaB ruipochepbl. XMMUUECKHHM cOCTaB aTMOC(EPHI.

VcTOuHMKM  XMMHYECKOTO  3arpsi3HEHHs  OKpykatomed  cpeabl.  ['moGanbHble
HKOJIOTMYECKHE  MpOoOJeMbl  YelIOBEYEeCTBAa: MApPHUKOBBIM 3((EKT, KUCIOTHBIE JT0XK[IH,
030HOBBIE JBIPbl. MEXIyHapOAHOE COTPYIHHUYECTBO B 00JACTH OXPaHbl OKPYXKaoLIeil cpebl OT
XUMHUUYECKOT0 3arpsi3HEHUS. «3eaEHast XUMUS.

JleMoHCTpanun

. BuneodparmenTsl u cnaiapsl «CTpoeHue 3eMin U €€ XUMUYECKUN COCTaBy.

. Komnneknus MUHEpaIOB ¥ TOPHBIX 1O PO/I.

. Komnneknus «Pynpl MeTamioBy.

. Buneodbparmentet u  cmadiael  «l7100anmbHBIE  AKOJIOTHYECKHUE TMPOOIIEMBI
YEeJI0BEUECTBAY.

JlabopaTopHble
OIBIThHI 43. N3yuenne

T'paHuTa.



O0o001meHne 3HAHUI TO XMMHM 32 KYPC OCHOBHO#W mKOJbI. CTpoeHHEe aroMa B
COOTBETCTBUU C TOJIOKCHUEM XUMHUUYECKOTO ajieMeHTa B [lepmoandeckoi cucreme. CtpoeHue
BEIIECTBA: XUMHUYECKass CBSI3b M KPUCTAUIMYECKHE PEIIETKH. 3aBUCUMOCTb CBOMCTB
00pa30BaHHBIX AIEMEHTAMH IIPOCTHIX BEIIECTB (METAJIJIOB, HEMETAIIOB, OJIArOPOAHBIX Ta30B) OT
MOJIOKEHUSL 3eMeHTOB B llepmoamueckoin cucreme. THUMONOrUsST HEOPraHMYECKHUX BEILECTB,
JIeTIEHUE X Ha KJacchl U rpynisl. [IpeacraBureny.

[Ipu3Haku u yciIOBHS MPOTEKAHUS XUMUUYECKUX peakiuuid. TUMoJIOrusT XUMHUYECKUX
peaknuii 1O pa3NMYHBIM OCHOBaHHSM. Peaknum WOHHOTO oOMeHa. OKUCIHTETHHO-
BOCCTAHOBUTEIIbHBIC PEAKIUH.

XUMHYECKHME CBOMCTBA IPOCTBIX BEUIECTB. XapaKTEpHblE XWUMHUYECKHE CBOMCTBA
COJICOOPA3YIOIIMX OKCHUJIOB, TUAPOKCUAOB (OCHOBAHMM, KHCIOT U aM(OTEPHBIX THIPOKCHIOB),
CoJIeii.



TemaTHyeckoe IJIAaHMPOBAHUE 10 XMMHUH B 8 Ki1acce

Ne /it Tema ypoxka Kon-Bo Buabl yueOHO#M 1eiTeJIbHOCTH, BOCIMTATEIbHbIN MOTEHIMAJ
4acoB



[IpakTnueckas pabora
1 JomanrHuit
SKCIEPUMEHT 1

Paborate ¢ maGopaTopHbIM O00OpYJOBaHHMEM U HArpeBaTEJbHBIMU  MPUOOpPaMH B COOTBETCTBHHM  C
NpaBUJIaMU TEXHUKHU 0€301acHOCTH.

BrimonHsaTh npocreiiniye MaHUIYISIIIY ¢ Ja00paTopHbIM BeInonHATs Oe30nacHbIe B JOMAIIHUX YCIOBUAX
AKCIIEPUMEHTHI, IIPOBOIUTH HAOIOIeHUS 3a TopeHreM cBeur OopMIIsATh OTYET O MPOJICITAHHOMN paboTe ¢
HCIIOJIb30BAHUEM PYCCKOTO SI3bIKA U SA3bIKA XUMUU

duznueckue
SIBJIEHUS] B XUMUU

Paznuuath pusnyueckre 1 XMuMUYECKUE SIBICHUS, YHCTHIC

BellecTBa U cmecu. Kiaccugunuposars cmecu.

[IpuBOoaUTE INpHUMEpPHl CMECEH PA3IMYHOIO arperaTHOro COCTOSHUA.

VYcraHaBIMBaTh NPUYMHHO-CJIEJICTBEHHBIE CBSI3U MEXAY (PU3MUECKUMM CBOWCTBAMM BEIIECTB CMECH U
croco0amMy UX pa3eieHHUs. Paznuuars UX, OIKCHIBATh W XapaKTEPU30BaATh IPAKTHYECKOE
3HA4YEHHUE.

[IpakTnueckas pabora
No2 Ouuctka
IMOBAPEHHOM COJIH

PabGoTats ¢ maGopatopHbIM 00OpPYIOBAaHUEM W HArpeBaTEIbHBIMH  TpHOOpaMH B COOTBETCTBUH
C MpaBWJIaMU TEXHUKH O€30M1aCHOCTH.

BeimonuaTe  mpocrenmue npuémbl 0OpaleHusl ¢ JabOpaTopHbBIM  00OPYJOBaHMEM: BOPOHKOM,
(GWIBTPOM, CHUPTOBKOM.

HaGnromate 3a CBOHCTBaMH BEIMIECTB W SBICHHUSIMH, IIPOUCXOISIIUMHE C BEIIECTBAMHU.

OnuceiBaTh XUMHMUYECKUH HKCIIEPUMEHT C TOMOIIbIO PYCCKOTO (POAHOIO) SA3bIKA U A3bIKA XUMUH.
Jlenath  BBIBOJBI MO pe3yJbTaTaM NPOBEAEHHOTO DKCIIEPUMEHTA

ATOoMHO-
MOJICKYJIIPHOE
yuyeHne. XUMUYECKUe
3JICMCHTBI

OOBSICHSTD, YTO TAKOE XUMHUYECKHI IJIEMEHT, aTOM, MOJIEKYJa, aJUIOTPOIHS, HOHBI.

Pa3nuuare mpocThIe M CIOXKHBIE BELIECTBA, BELIECTBA MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOIO CTPOCHMS.
Ycra"naBnuBaTh NPUUYUHHO-CIIEICTBEHHBIE CBA3U MEXKIY COCTABOM MOJIEKYJ U CBOMCTBAMHU AJUIOTPOITHBIX
Moaudukaiuii kuciaopoaa. DopMyaupoBaTh OCHOBHBIE MTOJIOKEHUSI AaTOMHO-MOJIEKYJISIPHOTO YUEHUS

3HaKu  XHMHYECKUX
3JIEMEHTOB.
[Iepuonnueckas
TalJIMIa XUMHUYECKUX
snemento JI. N.
Menneneena.

Ha3piBaTh 1 3aIIMCHIBATh 3HAKU XUMUYECKUX DJIEMEHTOB.

XapakTepu3oBaTh HH(YOPMALIHIO, KOTOPYIO HECYT 3HAKU XUMHUYECKUX JIEMEHTOB.

OnwuceIBaTh CTPYKTYpPY TaOIUIBl XMMHUYecKHX 31eMenToB [I. Y. Menneneena.

OOBSICHATD STUMOJIOTHYECKHE Hayana Ha3BaHNH XMMHUYECKUX JIEMEHTOB U MX OTJEIbHBIX
TPYIIL.

Pasznuuate  KOPOTKONEPHOAHBII W JUIMHHONEPUOAHBIM BapuaHThl [lepmonnueckoit cucremst [1. U.
MeHeneesa

3HaKH  XHUMHYECKHX
DJICMCHTOB.
[Tepnonnueckas
TaOIUIa XUMHAYECKUX

Ha3zbiBaTh 1 3anMChIBaTh 3HAKH XUMUYECKHUX 3JIEMEHTOB.
XapakTepHu30BaTh HHPOPMAIHIO, KOTOPYIO HECYT 3HAKH XMMHUYECKHX 3JIEMEHTOB.
OnuceiBaTh CTPYKTYpY TaOIUIBI XUMHUECKUX 37ieMeHToB J1. Y. Menneneena.




anementoB . N.
Meneneena.

OOBSICHATD ATUMOJIOTHYECKHE Hayvana Ha3BaHUM XMMHUYECKHUX JIEMEHTOB U MX OTAENbHBIX
Tpym.

PaznuuaTth  KOpPOTKOMEPUOAHBIM W JUIMHHONEPUOAHBIN BapuaHThl [lepronnueckoi cucremsl /. U.
Meneneesa

10

XUMHYECKHE
bopmyIbl

OToOpaxkaTh COCTAB BEIECTB C TOMOIIbIO XUMUYECKUX (OPMYIL.

PazniuaTh HHAECKCH U KOO PHUIIUEHTHI.

HaxoauTe OTHOCHTENBHYIO ~ MOJEKYISIPHYIO ~ Maccy BEIIeCTBa M MAacCCOBYIO JIOJI0 XHMHYECKOTO
3JIEMEHTa B COCINHEHUH.

TpancnupoBath HMHGOPMAIHIO, KOTOPYIO HECYT XUMUYECKHE (HOPMYIIbI

11

XUMUYECKUE
bopMyIibl

OTto0pakaTh COCTaB BEUIECTB C MOMOIILI0 XUMHYECKUX (POPMYIL.

PaznuuaTh HHACKCH 1 KO3 PHUIIUCHTHI.

HaxomuTe ~ OTHOCHTENBHYIO  MOJIEKYJSIPHYIO MAacCy BEIIECTBA M MAacCOBYIO OO XHUMHUYECKOTO
DJIEMEHTA B COCAMHCHUH.

TpancimnpoBaTh UHPOPMALIMIO, KOTOPYIO HECYT XHMHYECKHE (hOPMYIIBI

12

BanentHocTh

OOBACHSATH, UYTO TAKOE BAJICHTHOCTb.

ITonumars OTpaXXCHUC MOpAAKA COCAUHCHHA aTOMOB B MOJICKYJIaX BCIICCTB MMOCPCACTBOM CTPYKTYPHBIX
bopmy.

YmeTh COCTAaBJISATH q)OpMYJ'II)I COG}]I/IHGHI/If/’I 110 BAJICHTHOCTHU M ONPCACIIATh BAJICHTHOCTDL 3JICMCHTA 110
dbopMyIe ero coeMHEeHHS

13

BanentHoCTh

OOBACHATD, YTO TAKOE BAJIEHTHOCTE.

[Tonnmath OTpa)keHUE MOPSAIKA COSTUHEHHS aTOMOB B MOJIEKYJIaX BEIIECTB MOCPEICTBOM CTPYKTYPHBIX
dbopmy.

YMeTh  cocTaBisATh  (POPMYNBl COEOMHEHHM 10 BAJICHTHOCTU U OMPEAEINATh BaJICHTHOCTH dJIEMEHTA
110 GopMyJie €ro COeTMHEHUS

14

XnuMuyeckme
peakuunu. [IpusHaku u
yCJIOBUSA 170:¢
MPOTEKaHUS

XapakTepHu30BaTh XUMHUUECKYIO PEAKINIO U €€ yUaCTHUKOB (peareHThl U NPOAYKTHI peakiuu). OnucsiBaTh
IIPU3HAKYU U YCIOBUSA TEUCHUS XUMUYECKUX PEAKIUH.

Pa3nuuate  DK30TEPMHUYECKUE U DHIOTEPMHUUYECKHUE PEAKIUU.

COOTHOCUTH pEaKkUMH TOPEHUS M HK30TEPMUUYECKHE PEAKIIMH.

HaGnronate W onmMchIBaTh XMMHUYECKUNA KCIEPHUMEHT C IOMOIIBIO PYCCKOTO (POJHOrO) sI3bIKA M S3bIKA
XUMHH

15

3aKOH  COXpaHEHHUS
Macchl BEILIECTB.

TpancaupoBaTh HHPOPMALUIO, KOTOPYIO HECYT XMMHUECKHUE YPABHEHUS.
OKCIEPUMEHTAJILHO MOATBEPKAATH CIIPABEAINBOCTD 3aKOHA COXPAHEHHS] MACCHI BEILIECTB




XUMUYECKHUe
ypaBHEHUS
16 3akoH  coxpaHeHus | 1 dopMyIHpOBaTh 3aKOH COXpaHEHUs MaccChl BemecTB. COCTaBIATh HAa €0 OCHOBE XMMHYECKUE YPABHCHHUS.
MacChl BEIIECTB. TpancaupoBaTh HHPOPMAIUIO, KOTOPYIO HECYT XMMHUECKHUE YPABHEHUS.
XUMHYECKHE DKCIEPUMEHTAIBHO IMOATBEPKIAaTh CIIPABEIJIMBOCTh 3aKOHA COXPAHEHHS MacChl BEIIECTB
ypaBHEHUS
17 Tuner  xumuueckux | 1 Knaccuguyuposams xuMudeckre peakiuy MO MPU3HAKY YKCIIa U COCTaBa PEareHTOB U MPOIYKTOB.
peakuui Xapaxmepuzoéams PONb KaTalM3aTopa B MPOTEKAHUU XHMHUYECKOHN peaKIny.
Habniodoams n onucvligams XUMUYECKUIN HKCIIEPUMEHT C MIOMOIIBIO PYCCKOTO (POAHOIO0) s3bIKA U S3bIKA
XUMHUH
18 Tuner xumuveckux | 1 Knaccuguyuposams XxuMudeckue peakiuu MO MPU3HAKY YKCIIa U COCTaBa PEareHTOB U MPOAYKTOB.
peakuui Xapaxmepuzoeams POIb KaTalM3aTopa B MPOTEKAHUU XHMHUYECKOH peaKInu.
Habniodoams u onucvligams XUMUYECKUI HKCIIEPUMEHT C MIOMOIIBIO PYCCKOTO (POAHOIO0) s3bIKA U S3bIKA
XUMHUH
19 [ToBTOpEeHUE u 1 Knaccugpuyuposams xuMudeckue peakiu MO MPU3HAKY YHCIIA U COCTaBa PEareHTOB U MPOAYKTOB.
0000IIIEHNE TEMBEI. Xapaxmepuzoéams PONb KaTalM3aTopa B MPOTEKAHUU XHMHUYECKOH pEaKInu.
[Toaroroska K Habniodams w onucvigams XUMUYECKUIN HKCIIEPUMEHT C TIOMOIIBIO PYCCKOTO (POAHOTO) sI3bIKA U S3bIKA
KOHTPOJIbHOU XUMHUHA
pabote dopMyIHpoBaTh 3aKOH COXpaHEHHUs: Macchl BemecTB. COCTaBIATh HA €r0 OCHOBE XUMHUYECKHE YpaBHEHUSI.
20 KontponpHast pabota | 1 Buvinonanamo TeCTH U yIIpaXHEHUs, peuiams 3a1a4u 10 TEME.
1 «HawanbHbre 11poooums O1IeHKY COOCTBEHHBIX JOCTUKEHHI B YCBOCHUU TEMBI.
HOHATHA M 3aKOHBI Koppexmuposams CBOM 3HAHUS B COOTBETCTBUH C IUIAHUPYEMBIM PE3YIBTATOM
XUMHUN»
Baskueiimmue npeacraBuresn | PopMHUPOBaTH OCHOBBI POCCUICKOM Ipa)/1aHCKOM MAEHTUYHOCTH (MTATPUOTU3M, YBakeHue k OTedecTBy, K
HEOPraHUYeCKHX BEIIECTB. | IPONUIOMY ¥ HACTOSIIIIEMY MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu, dYyBCTBO OTBETCTBEHHOCTH M JIOJITA
KosaunuyecTBeHHBIE nepen Ponunoil, naeHtudukanms cebs B KadecTBe rpakaaHuHa Poccuu, cyObeKTHBHAs 3HAUUMOCTH

oTHOoeHus B xumuu (184)

HCIIOJIB30BAHUA PYCCKOI'0 A3bIKa W A3BIKOB HApPOAOB POCCI/II/I, OCO3HAHUE U OINYIICHHEC JIMIHOCTHOM
COMPUYACTHOCTH CyAbOe poccuiickoro Hapoja). Oco3HaHWe STHUYECKOW MPUHAAIC)KHOCTH, 3HAHHE
HUCTOPHH, S3bIKA, KYJIBTYPBI CBOETO Hapoa, CBOETO Kpasi, OCHOB KYJIBTYPHOT'O Haceaus HapoaoB Poccuu
W yenoBedecTBa (MACHTUYHOCTh YEJIOBEKAa C POCCHICKOW MHOTOHALIMOHAIBHOM  KYIBTYpPOH,
COMPUYACTHOCTh UCTOPUN HAPOAOB U TOCYIapCTB, HAXOUBILIMXCS HA TEPPUTOPUU COBpeMeHHOM Poccun);
dbopMUpOBaHNE HWHTEPHOPHU3AIMS TYMAHUCTHUECKHUX, JAEMOKPATHYECKHX U TPAIUIMOHHBIX IIEHHOCTEH
MHOTOHAIIMOHAJILHOTO pOCCHIICKOro obmiecTBa. OCO3HAHHOE, YBXKUTEIHLHOE W JTOOpOKEIaTeIhbHOE




OTHOUICHHUE K UCTOPUH, KYJIbTypE, PEIUTUH, TPAAULIHIM, A3bIKaM, IEHHOCTIM HapoaoB Poccuu u Hapo10B
MUpa.

Coszoarom 6nazonpusmuvle yCi08uUs 01 pa3eUmusi COYUAIbHO 3HAYUMbBIX OMHOWEHUL 00yyawuxcs, u,
npescoe 6ce2o, KAK YEHHOCMHbIX OMHOWIeHULl: K mpyo0y KaK OCHOBHOMY CHOCODY OO0CMUMNCEHUs
JHCUBHEHHO20 ONIa20NONYYUsl Yello8eKd, 3al02Y €20 YCNeUHO020 NPohecCUOHANbHO20 camMoonpedeieHus U
OWyWeHUsl Y8EPEHHOCU 8 3a8MpauiHem OHe, K 300p08bl0 KAK 3a7102Y 001201 U AKMUBHOU HCUSHU 4eN08eKd,
€20 X0pouLe2o HACMpPOoeHUsl U ONMUMUCMUYHO20 83271504 HA MUD,

21 Bo3nyx u ero cocras Xapaktepu3oBaTb OOBEMHYIO JOJIFO KOMIIOHEHTa TaKOW MPUPOJHON Tra3oBOM CMECH, KaK BO3AyX, U
paccuuThIBaTh €€ 0 00BEMY ITOM cMecH.
OnwuceiBaTh 00BEMHBIN cocTaB aTMOC(EPHOTo BO3TyXa U IOHUMATh 3HAYEHHUE ITOCTOSTHCTBA 3TOTO COCTaBa
JUTSI 3JI0POBBSI

22 Kucnopon XapakTepu3oBaTh 030H, KaK aJUIOTPOIHYIO0 MOIU(DUKAIIUIO KUCIOPO/Ia.
OnuceiBath (GU3NYECKUE W XUMHUYECKHE CBOMCTBA, TMOJY4YeHHE M MPUMEHEHHE KHUCIopoJa C
HCII0JIb30BAaHUEM PYCCKOrO (POJHOIO) SI3bIKA U SI3bIKa XUMHUU. Y CTaHABJIMBATh IPUYUHHO-CIIEICTBEHHbBIE
CBSI3M MEXKAY (DU3MUECKUMHU CBOMCTBAMH KUCIOPOAA U ClIocoOaMu ero coOupaHusl.
[TpoBomuTh, HAONIOAATHP W OMUCHIBATH XHUMHUYECKHH OKCIEPUMEHT IO MOJYyYCHHIO, COOMPAHHIO U
pacro3HaBaHMIO KMCIOPOAA C COOIIOACHUEM MPaBHJI TEXHUKH 0€3011acCHOCTH

23 [IpakTnueckas pabora PabGorate ¢ mabopaTopHbIM 00OPYIOBAHMEM U HAarpeBaTeIbHBIMM HNPUOOpPaMU B COOTBETCTBUHM  C

Ne3 IpaBUIaMU TEXHUKU 0€30MaCHOCTH.

BrimonaaTe npocteiiue npuéMsl oOpareHus: ¢ 1abopaTopHBIM 000py/IOBaHUEM: COOUpaTh MPUOOP
JUIS IOJIy4EeHHUsl Ta30B, IPOBEPATh €r0 Ha F€pPMETHUYHOCTh M UCIOJIB30BATh JJIS MOIYUYEHHs KUCIOpOo/a.
Cobupate KHCIIOPOA METOJOM BBITECHEHHs BO3/yXa U PaclO3HaBaTh €ro.
HaGnronate 3a CBOMCTBaMU BEIECTB U SIBICHUSMM, IPOUCXOSAIIMMHU C BEIIECTBAMH.
OnucelBaTh  XMMHUYECKHH  3KCHEPUMEHT C  MOMOIIBIO €CTECTBEHHOIO (PYCCKOTO HJIM POJIHOIO)
A3BIKA U S3bIKA XUMHH.
CocTaBisITh OTUET MO pe3ynbTaTaM MPOBEAECHHOIO SKCIEPUMEHTA

24 Oxcus Bbinenars cyiiecTBeHHbIE TPU3HAKU OKCHIOB.
JaBath Ha3BaHus OKcUAOB Mo ux ¢opmynaM. CocTaBiaTh (OpPMYNIbl OKCHIOB MO WX Ha3BaHUSM.
XapakTepu30BaTh TAKUX MPEJCTABUTENEH OKCHUIOB, KaK BOJA, YITIEKHUCIBIN Ta3 M HerameéHas N3BeCTh

25 Bonopon Xapakmepuszoéams COCTaB MOJEKYNbI, (U3NYECKHE U XUMHUYECKHE CBOICTBa, MOJYy4YeHHE U

MMPUMCHCHUC BOAOPOIA.
Yemanasnusame IMPHUYNHHO-CJIICACTBCHHBIC CBA3U MCKIY (i)I/IBI/I'-ICCKI/IMI/I CBOlicTBAMM M  crocobamu
CO6I/IpaHI/I$I BOOOpOJa, MCKAY XUMHUYCCKUMU CBOMCTBAMHM H €TI0




MIPUMECHCHHEM.
Ilposooums,  nabmooams W ONUCLIBAMb XUMHUYECKUN IKCIEPUMEHT 110 MOJTYYEHHUIO,
coOMpaHHIO U PaCIlO3HABAHUIO BOJOPOJIa C COOJIOJACHHEM IPABUI

TEXHUKU 0€30I1aCHOCTH.

26 [IpakTrueckas pabora PabotaTh c 71a60paTOPHBIM obopynoBaHuEeM Y HarpeBaTeIbHBIMH npudopamu B
Ne4 COOTBETCTBUHU  C IIPAaBUJIAMU TEXHUKHU 0€30MaCHOCTH.
BeimonHATE  mpocTEWMEe  MpHEMbl  OOpalieHus ¢ J1adOpaTOpHBIM O0OPYIOBaHHEM: COOMPATh
npuOop IS MOJIyUYEHHUsST Ta30B, IPOBEPATH €r0 HA TEPMETUYHOCTH U UCIOIB30BAThH YIS TIOTYUCHHS
BOJIOpOJIA.
CoOuparh BOAOPOA METOIOM BBITECHEHHUS BO3AyXa W PacMO3HABATH €TO0.
HaOnromate 3a CBOWCTBAaMH BEIICCTB W SIBICHHSMH, IIPOUCXOSIIUMHE C BEIIECTBAMHU.
OnuceiBaTh  XUMHUYECKHH  OKCHEPUMEHT C  IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HWJIM POTHOTO)
SI3bIKA U SI3bIKA XUMUH.
CocTaBnsTh OTY4ET 1O pe3ysbTaTaM NPOBEIECHHOTO YKCIEPHUMEHTA
27 Kucnotst AHanuzuposams COCTaB KUCIIOT.
Pacnosznaéams KUCAOTHI C TIOMOIIBIO HHIHUKATOPOB.
Xapaxmepuzoéams TPEACTABUTENCH KHCIOT: CONSHYIO H CEPHYIO.
Ymems xapakTepu30BaTh pACTBOPUMOCTH COSAMHEHUH C TIOMOIIBIO TAOIUIBI PACTBOPUMOCTH.
Ycemanasnueams  TPUUMHHO-CIIEICTBEHHBIE CBA3M MEXKAY CBOWMCTBAMU COJISSHOM M CEpHOM KHCIOT U
00JacTsIMM UX IPUMEHEHUS.
Oco3nasams HE00X0IUMOCTh coOIroAeHUS MpaBWJI TEXHUKUA O€30MacHOCTU MpU padoTe ¢
KHCIIOTaMU
28 Conu Xapaxmepuzoéams COMW KaK TPOIYKTHl 3aMEUICHUS
BOJIOPO/Ia B KMCIIOTE HA METAJLIL.
3anucvieams HOpMyIBI CONEH MO BAIEHTHOCTH.
Has3vieéamw comu o Gpopmyiiam.
Hcnonvzoeams TaOMUIy PacTBOPUMOCTH IS XapaKTEPUCTHKU CBOMCTB COJIEH.
IIposooums pacuétel o hopMyram cojiei
29 KonuyectBo Obvsichams, 4YTO TaKoe KOJMYECTBO BEIIECTBA, MOIb, IOCTOSIHHAS ABOTaIpo, MOJISIpHAS Macca.
BEIIIECTBA Pewamsv  3amaun C  WCTOJNB30BaHUEM TOHITHH «KOJHYECTBO BEIIECTBA», «MOJIIPHAs Maccay,

«ITO0CTOAHHAas ABoraz[po




30

MousipHBIT o0BeM

O6’bﬂC‘Hﬂl’l’lb, qTo TaKocC MOJ'IﬂpHHﬁ 00BeM ra3oB, HOpMAJIbHBIC YCJIOBHA.

ra3oo0pa3HbIX Pewams 3agauu ¢ UCIIOJIb30BaHUEM TOHATHH «KOJIMYECTBO BEUIECTBAY», «MOJISIPHAS MAccay, «MOJISPHBIHA
BEIIECTB 00BEM Ia30B», «IIOCTOSIHHAsE ABOTaJpoy.
31 Pacuérsl o Xapakmepuzoéams ~ KOTUYECTBECHHYI0  CTOPOHY XMMHYECKHX OOBEKTOB M MPOIECCOB.
XUMUYECKUM Pewamp 3aaun ¢ UCII0JIb30BAaHUEM TOHATHH «KOJIMYECTBO BELIECTBAY», «MOJIIPHASA Maccay, «MOJISPHBINA
YPaBHEHUSIM 00BEM Ta30B», «IOCTOSTHHAsE ABOTajpoy.
32 Pacuérnl o Xapakmepuzoéams ~ KOIUYECTBEHHYI0  CTOPOHY XMMHYECKHX OOBEKTOB U IIPOLIECCOB.
XUMHAYECKUM Pewamu 3amaum ¢ UCMIOIB30BaHUEM TOHSATHH «KOJIMYECTBO BEUIECTBAY», «MOJISIPHAS MAcCay, «MOJISPHBIHA
YPaBHEHHSIM 00BEM I'a30B», «IIOCTOSIHHAsE ABOTaJpoy.
33 Pacuérbl 1o Xapakmepuzoéams ~ KOTUYECTBEHHYI0  CTOPOHY XMMHYECKHX OOBEKTOB H MPOIECCOB.
XUMHUYECKUM Pewamp 3a1auu ¢ UCIIOJIb30BAaHUEM HOHATHH «KOJIMYECTBO BELIECTBAY», «MOJIIPHAS Maccay, «MOJISPHBIHA
YPaBHEHUSM 00BEM Ta30B», «IOCTOSTHHAsE ABOTazpoy.
34 Bona. OcHoBanus Obvacuams, 4YTO TaKOE  «OCHOBAHUA»,  «UIEJOYN», KKAUECTBEHHAs PEaKIMs», «MHIUKATOPY.
Knaccugpuyuposams OCHOBaHHS TIO PacTBOPUMOCTH B Boue. Onpedensams TPUHAMICKHOCTH
HEOPraHMYECKUX BEIIECTB K KJIacCy OCHOBaHUMN 1O (opMmyIie.
Xapaxmepuzoeams CBOWCTBA OT/IE€IbHBIX MPEACTABUTEECH OCHOBaHUIA.
Hcnonv3zo06amb TabIUIYy paCTBOPUMOCTH JJIs1 ONIPEeNIEHHs] pACTBOPUMOCTH OCHOBAHUH.
35 PacTtBopsl. MaccoBas Obvsacuams, 4TO TAKOE «MACCOBast OIS pACTBOPEHHOT'O BELIECTBAY.
JIOJIS  pacTBOPEHHOTO Yemanasnueams — anamorum ¢ O0BEMHOM  J10JI€ KOMIIOHEHTOB ra30BOM CMECH
BEIIECTBA Pewampw 3a1aum ¢ NCNIOIB30BaHUEM MOHATUH «MaccoBasi 10JIL  3JEMEHTa B  BEIIECTBE», «MaccoBas
JI0J1s1 PACTBOPEHHOTO BEIIECTBAY, «00beMHas JI0J1s1 Ta3000pa3HOro BEUIECTBA»
36 IIpakTuyeckas pabota Pabomamuw c 1a00paTOpHBIM o0OpyJOBaHMEM W HarpeBaTelbHbBIMM  NpuOOpamMu B
Ne5 COOTBETCTBUHU  C MpaBUJIAMH TEXHUKHU O€30M1aCHOCTH.
Bvinonnams  mpocTedne  mpueMbl  oOpamieHuss ¢ Ja0bopaTOpHBIM 000PYAOBAaHHEM: C MEPHBIM
IWINHIPOM, C BECAMH.
Habniooams 3a CBOWCTBAMHM BELIECTB M SIBICHUSMH, TPOMCXOJSAIIMMH C BEIIECTBAMH.
Onucviéamv HKCIEPUMEHT C TIOMOIIBIO E€CTECTBEHHOTO (PYCCKOTO WM  pPOJHOTO)  SI3bIKa U
A3bIKa  XMMUHU.
Cocmasnsims OTYETHI MO pe3ybTaTaM MPOBEIEHHOTO dKCIIEPUMEHTA
l'omoeums pacTBOPHI € ONPeIeIeHHOW MacCOBOM J0JIel paCTBOPEHHOT'O BEIIECTBA
37 O60061eHne u XapakTepu3oBaThb KOJMYECTBEHHYIO  CTOPOHY XMMHUYECKHX OOBEKTOB U MPOLIECCOB.
cucTeMaTu3anus Permate 3a1a4u ¢ UCTIOJIb30BaHUEM MOHATUH «KOJUYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJIIPHBIN

3HAHUH o TEME

00BeM ra3oB», KIIOCTOSAHHAaA ABOFa)IpO».




«Baxnenmue
MpeACTaBUTEIN
HEOPTraHUYECKHX
BCIIECTB.
KommuecTBenHbIE
OTHOIIICHUS B XUMHI

ObvscHAmMb, UYTO TAKOE «MACCOBAs JIOJISl PACTBOPEHHOTO BEIIIECTBAY.

Yemanasenueams — amanormu ¢ OOBEMHOM  [IOJ€H KOMIIOHEHTOB Ia30BOM CMeCH
Pewame 3a1a4u ¢ MCOJIL30BAaHUEM ITIOHATHH «MaccoBast JOJIA  JJIEMEHTa B  BEIISCTBE», «MaccoBas
JI0JIsl pACTBOPEHHOTO BCIIECTBAY, «o0BbeMHas JIOJIsl Ta3000pa3HOTO BEIIECTBAY
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KontponbHas pabora
o TeMe «Bakueimne
MpeICTaBUTEIU
HEOPTraHUYECKUX
BCILIECTB.
KonmnuecTBeHHBIC
OTHOIIICHHUS B XUMHH)»

Buinoansame TeCTH U YIIpAXKHCHUA, peuianmd 3aaa4u 110 TEMC.
Hpoeo()umb OLICHKY COOCTBEHHBIX JOCTHIKEHMI B YCBOCHUH TCMBbI.
KOppéKWlUpOGdWZb CBOM 3HAHUSA B COOTBCTCTBHHU C IINIAHUPYCMBIM PE3YJIbTAaTOM

OcHoBHbIE KJIACChI HEOPraHnIeCKUuX

coenuHenuii (11 4)

cDOpMI/IpOBaTI) PAa3BUTOIO0 MOPAJIBHOT'O CO3HAHWA U KOMIICTCHTHOCTH B PCIICHUHU MOPAJIbHBIX np06neM Ha
OCHOBE JIMYHOCTHOTO BBIOOpA, ()OPMUPOBAHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO ITOBEIICHMS,
OCO3HAHHOT'O ¥ OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHBIM ITOCTYIKaM (CIIOCOOHOCTh K HPAaBCTBEHHOMY
CaMOCOBEpPILEHCTBOBAHUIO; BEPOTEPIIUMOCTh, YBAKUTEIBHOE OTHOLIEHHWE K PEIMTMO3HBIM UYYBCTBAM,
B3TJsL AaM J'IIOI[GI\/JI HJIIM UX OTCYTCTBUIO, 3HAHUC OCHOBHBIX HOPM MOpAJIH, HPABCTBCHHLIX, AYXOBHBIX
U/€aloB, XPAHUMBIX B KYJIbTYPHBIX TpaJulUsaX HapoaoB PoccuM, TOTOBHOCTh Ha MX OCHOBE K
CO3HATEIILHOMY CaMOOTPAHWYECHUIO B TIOCTYIKaX, ITOBEICHUH, PACTOUYHUTEIBHOM TIOTPEOHUTENbCTBE;
c(OpPMHPOBAHHOCTb MPEJCTABICHUNA 00 OCHOBAX CBETCKOM 3TUKHU, KYJIbTYPhI TPAJAULIMOHHBIX PEIUTHHA, UX
POJIH B Pa3BUTHH KYJIbTYPBI U HCTOPUH Poccuy u uenoBedecTBa, B CTAHOBICHUH TPAKJAHCKOTO O0IIIECTBa
U POCCUICKON rocyIapCTBEHHOCTH; MOHUMaHHUE 3HAU€HHs] HPAaBCTBEHHOCTH, BEpPhbl M PEIUTUH B JKU3HU
yeynoBeka, ceMbu U obOmectBa). ChHopMHPOBAHHOCTH OTBETCTBEHHOI'O OTHOILUEHUS K YYEHHIO;
YBaKUTEIBHOTO OTHOLLIEHUS K TPYy, HAJIMUUE ONbITA YYaCTHsI B COLMANBHO 3HAYMMOM Tpyae. Oco3HaHue
3HA4YCHUs CEMBHU B )KU3HHU YCIJIOBCKA U O6H.[€CTBa, MPUHATHEC HCHHOCTHU ceMelHoHu KU3HU, YBAXKUTCIIBHOC U
3a00TJIMBOE OTHOIIEHHUE K YIEHAM CBOCH CEMbH.

Co3z0arom 6nazonpusamuvle Yciogus Osl pa3eumus COYUATbHO 3HAYUMBIX OMHOWEHUL 00YYaloWuxcs, U,
npescoe 6cezo, KAk YEHHOCMHbIX OMHOWIEHUU: K camum cebe Kaxk Xxo3sie6am ceoeli cyobobl,
CamMoonpeoenioWuMcs U CamMopearu3yiouuMcsa JUYHOCMAM, OMEeHarwum 3a c80e COOCHMEEHHOe

byoyuyee.




39 Oxkcunpl. [IpoBOAMTHL  OMBITHI, MOJATBEPKIAIOUINE XMMHUYECKUE CBOWCTBA OKCHIOB C COOJIOJICHUEM TMPaBUI
Knaccudpukanus TEXHHUKHU 0€3011aCHOCTH
CBOMCTBA
OcHoBaHus: CocTaBisTh ypaBHEHHUS PEAKLUI C y4aCTUEM OCHOBAHUI.
KJaccupuKanus HabmoaTh ¥ ONUCHIBaTh peaKlUU C Y4acCTHEM OCHOBAHMM C MOMOIIbIO €CTECTBEHHOIO (PYCCKOTO WM
CBOMCTBA POJIHOTO) SA3BIKA U A3bIKA XUMHH.
[IpoBOoAMTH OMNBITHI, MOATBEPXKAAIOIINE XHUMHYECKHE CBOWCTBA OCHOBAHUM, C COOIIOICHUEM PaBUIT
TEXHUKH OE€30MaCHOCTH.
40 Kucnortsr: XapakTepu30BaTh 001I1Me XUMUYECKUE CBOMCTBA KUCIOT COCTaBIATh YpaBHEHHS PEaKIUil € ydyacTHEM
KJ1accuuKaLus kucaotT. HabnronaTh U onuChIBaTh pEAKIIMU C YYaCTUEM KHUCIIOT C IOMOILBIO €CTECTBEHHOTO (PYCCKOTO MU
CBOMCTBA POJIHOTO) S3bIKA U S3bIKA XUMHH.
[TpoBOIUTH OIBITHI, TOATBEPKIAIOIINE XUMUYECKIE CBOWCTBA KUCIIOT, C COOJIIOJJICHUEM MPAaBHJ TEXHUKU
0e30macHOCTH
41 Kucnotsr: XapakTepu30BaTh 00IIHe XUMHYECKHE CBOMCTBA KUCIOT. COCTAaBIIATh ypaBHEHUS PEAKIU C ydacTHEM
KJaccupuKanus kucnotT. HabnroaaTh U ONMChIBaTh PEAKIIMU C YYACTHEM KHUCIIOT C TOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO UITH
CBOMCTBA POJIHOTO) SA3bIKA U SA3bIKA XUMHH.
[TpoBOIUTH OMBITHI, TOATBEPXKIAIOIINE XUMUUECKHE CBOMCTBA KUCIIOT, C COOJIIOJIEHUEM MPaBUJI TEXHUKU
0€e301acHOCTH
42 Comu: Pasnmuyare TOHATHUSA «CPEIHUE COJIM», «KHUCIBIE COJIN», KOCHOBHBIE COJIN.
KJ1accupuKanus XapaxkTepu30oBaTh 001Me XUMUYECKUE CBOWCTBA COJIEH.
CBOMCTBA Cocmasnsams ypaBHEHHsS PpEaKIMM C yd4acTHEM COJIEH.
Habniooams 1 onucviéams peakuuyd C y4acTHEM COJIeH C IOMOIIBI0 €CTECTBEHHOro (PYCCKOTo WU
POJIHOTO) S3BIKA U S3bIKA XUMHH.
Ilpo6ooums  ONBITHI, TOATBEPXKIAIONINE XUMHUYECKHUE CBOMCTBA COJIeH C COOJIFOJICHHEM TPaBHII
TE€XHUKU 0€30MaCHOCTH
43 Comu: Pasnmuyarh TOHATHSA «CPEIHUE COJIM», «KHUCIBIE COJIN», KOCHOBHBIE COJIM.
KIacCupuKaIus XapakTepHu30BaTh 00IME XUMUUECKHE CBOMCTBA COJIEH.
CBOICTBA Cocmasnames ypaBHEHHS PEAKIHMN C y4aCTUEM COJIEH.

Habniodams u onucviéams peakluud C y4acTHEM COJIEH C MOMOIIBI0 €CTECTBEHHOrO (PYCCKOTO HIIU
POJTHOTO) SI3BIKA M SI3bIKA XUMUH.

IIposooums  OMBITHI, TOATBEPXKIAIONINE XUMHUYECKHE CBOMCTBA CONel € COONMIOJIEHHEM TPaBUII
TEXHUKHU 0€30MaCHOCTH
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Xapakmepu306amb MOHATHE «T€HETUUECCKUU pAaI».

MEXIY KJIaccamu Hnniocmpuposams  TE€HETHUYECKYIO B3aMMOCBA3b MEXKIY
HEOPraHUYeCKUX BEIIECTBAMH: ITPOCTOE BEIIECTBO — OKCHUJI — THJIPOKCH] — COJIb.
BEILECTB 3anucviéamv ~ ypaBHEHHsS  pPEaklHi, COOTBETCTBYIOIIUX HOCJIEAOBATEIbHOCTH («emoukxe»)
npeBpalleHNi HEOPraHNYECKUX BELIECTB Pa3JIMUHBIX KJIACCOB.
45 [IpakTuueckas 1 Ymems oOpamarbcsi ¢ 1a00paTOPHBIM 00OPYIOBAaHHEM U HarpeBaTeIbHBIMU npubopamu B
pabora 6 COOTBETCTBUHM  C MPABUIAMHU TEXHUKH OE30MAaCHOCTH.
Pacmio3naBats HCKOTOPBLIC aHHMOHBI U KaTUOHBI.
HaGmonate cBOICTBA 3IEKTPOIIMTOB M IPOUCXOASAIINX C HUMH SBJICHUI.
HaGnromate ¥ ONMCHIBAaTH  PEAKIMM € YYAaCTHEM DJIEKTPOJHUTOB C TIOMOIIBIO €CTECTBEHHOTO
(PYCCKOTO MJIM POJIHOTO) SI3bIKA U SI3bIKA XUMHH.
cDOpMy.HI/IpOBaTB BBIBOJIBI 110 PE3YyJIbTaTaM IMPOBCACHHOI'O SKCIICPUMCHTA
46 O06o06enue ull Hnnrocmpuposams TEHETUYECKYI0 B3aMMOCBSI3b  MEX/1y BELIECTBAMU: IPOCTOE BEIIECTBO — OKCUI —
crCcTeMaTH3anus TUAPOKCU — COJIb.

3HAHUHU 0 TEME
«OCHOBHBIE  KJIACCBHI

3anucviams ~ ypaBHEHMsI  PEaKIMH, COOTBETCTBYIOLIMX IOCIENI0BATEIbHOCTH («enouxe»)
IIPEBpALEHU HEOPraHMUECKUX BEIIECTB Pa3IMUHBIX KJIacCOB.

HEOPraHUYECKUX
COEIMHECHUI

47 O06001enue nll CocTaBiATh ypaBHEHHsI PEAKUUN C Y4acCTHEM COJIeH, OKCUA0B, OCHOBaHUM, KUCIOT Mtiocmpuposams
cHCTEeMaTH3aIHs TEHETHYECKYI0 B3aWMOCBSI3b MEXIY BEHIECTBAMU: MPOCTOE BEIIECTBO — OKCHUJl — THJIPOKCHJ — COJIb.

3HAHUKM 10  TeMe
«OCHOBHBIE  KJIACCHI
HEOPraHUYEeCKUX
COCIMHCHHUI

3anucvieams ~ ypaBHEHMS  PEaKLMi, COOTBETCTBYIOLIUX IOCJIENOBATEILHOCTH («11emoukxe»)
IIPEBPAILCHUI HEOPIaHMYECKUX BEIIECTB PA3IIMYHBIX KJIACCOB.

48 KonrponsHas pabota | 1
nmo teme «OCHOBHBIE
KJIaCChI
HEOPTaHNYECKUX
COCIMHEHUI»

Bvinonnsimo TECTHI M yIIPOKHEHUSI, peulams 3a1a49H 10 TEME.
IIposooums o1ieHKY COOCTBEHHBIX JOCTH)KEHUN B YCBOSHUU TEMBI.
Koppexmuposams cBOM 3HaHUS B COOTBETCTBUY C IUIAHUPYEMBIM PE3YIHLTATOM

Ilepuoauyeckuii 3akoH u Ilepnoanueckasn
cHCTeMa XUMHUYeCKHuX djiemenToB /. U.
MenaesneeBa u crpoenre aroma (8 4)

. @opMHpPOBaTH ETOCTHOE MHPOBO33PEHHE, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHOM MpPaKTHKH, YYUTHIBAIOIIETO COLMANBHOE, KYJIbTYpHOE, SI3BIKOBOE, JTYXOBHOE
MHOT000pa3re COBPEMEHHOTO MHUPA.




®opMHUpOBaTH OCO3HAHHOTO , YBAKHUTEIBLHOTO M JOOPOXKEIIATEILHOIO OTHOIICHHS K JAPYroMy YelIOBEKY,
€ro MHEHHUIO, MHPOBO33PCHHIO, KYIbType, S3BIKY, Bepe, TpaxmaaHckoi mnosumuu. DopmupoBaHme
TOTOBHOCTH M CIIOCOOHOCTh BECTH JHMAJIOT C JPYTMMH JIFOJBMH W JIOCTHTaTh B HEM B3aUMOIIOHUMAaHHS
(unenTudUKanUs ce0sl Kak MOJTHOMPABHOTO CYObEKTa OOIICHMS, TOTOBHOCTh K KOHCTPYHUPOBaHUIO 00pasa
mapTHepa IO JUANOry, TOTOBHOCTh K KOHCTPYMPOBAHHIO OOpa3a JONMYCTHMBIX CIIOCOOOB JMajora,
TOTOBHOCTh K KOHCTPYMPOBAHHIO TpOIecca JAMANOra KaK KOHBEHIIMOHUPOBAHHSI WHTEPECOB, MPOIETYD,
TOTOBHOCTB U CIIOCOOHOCTBH K BEJICHUIO ITEPETOBOPOR).

Co3zoasamu Oazonpusamuvle YC108Us OJisl PA36UMUsL COYUANbHO 3HAYUMBIX OMHOUEHUL 00YUaowuxcsl, u,
npesicoe 6ce20, KAK YEHHOCMHLIX OMHOWeHUU: K camum cebe Kak Xxosseeam c8oell cyovowl,
CAMOONPEOCNAIOWUMCSL U CAMOPeATU3VIOWUMCSL TUYHOCIIAM, OMBEUaArWuM 3a c80e CcOOCMBEeHHOe

b6yoyuyee.

49 EcrectBennbie OOBSICHATh NMPU3HAKH, MO3BOJIAIOIINE OOBEAMHSATH TPYIIbl XUMHYECKHX 3JIEMEHTOB B €CTECTBEHHBIE
cemencTBa cemelicTBa.
XUMHUYECKUX PackppiBaTh XUMHUYECKHI CMBICIT (3THUMOJIOTHIO) Ha3BaHUM €CTECTBEHHBIX CEMENCTB
JJIEMEHTOB. AprymMeHTUpOBaTh OTHOCUTEIBbHOCTb HA3BAHUS «MHEPTHBIE I'a3bD)
AmpoTepHOCTD OOBsACHATh, 4YTO Takoe «aM(pOTEpHBIE COCIUHEHHS.
HaGnronate 1 onuchIBaTh peakiyii MeKAy BEIIeCTBAMH C MOMOILBIO PYCCKOTO (POIHOTO) s3bIKA U s3bIKA
XUMUH.
XapakTepu30BaTh JBOWCTBEHHBIM XapakTepe CBOHCTB aM(OTEPHBIX OKCUJOB U THIAPOKCHJIOB.
[TpoBOAUTH OMBITHI MO MMOJYYEHUIO U TMOATBEP)KIECHUIO XMMUYECKUX CBOMCTB  aM(OTEPHBIX OKCHUJIOB
U TUAPOKCHJIOB C COOJIFOJICHHMEM NpaBUJI TEXHUKHU 0€30MaCHOCTH.
50 Otkpeitue . W Pa3znuyarh ecTeCTBEHHYIO U HCKYCCTBEHHYIO KJIaCCHU(PHUKAIUH.
MenpeneeBbiM ApryMeHTHpoBaTh oTHeceHHe Ileprnoauueckoro 3akoHa K €CTECTBEHHOM Kilaccu(UKaLuy.
[lepuoanueckoro MonenrpoBaTh XUMHUYECKHE 3aKOHOMEPHOCTH C BBIJIEJICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK OOBEKTa U
3aKOHA NpeCTaBICHUEM HX B IIPOCTPAHCTBEHHO-TpapuuecKon Min
3HAKOBO-CUMBOJINYECKOU hopme
52 OcHOBHBIE CBEJIEHUS OOBACHATD, YTO TAKOE «IIPOTOH», KHEUTPOHY, (QIEKTPOH», «XUMHYECKHH 3IIEMEHT», «MacCOBOU
0 CTPOEHUU aToMa YHCIION.
OnucelBaTh CTpOEHHUE Apa aroma UcHoib3ys llepuoanueckyro cucrtemy xummdeckux siaemeHTos [l. M.
Menneneena.
[Tony4ate HHGOPMALIKIO IO XUMUH U3 Pa3IMYHBIX HCTOYHUKOB, aHAIM3UPOBATH €€
53 CrtpoeHnue OOBSICHSTD, YTO TAKOE IEKTPOHHBIN CIION WM SHEPreTUYECKUN YPOBEHD.

QJICKTPOHHBIX




YpPOBHEU aTOMOB
XUMHYECKUX

aneMeHToB NeNel-20 B
Ta0IHIEe . .

CoCTaBIsATh CXEMbI PaCHpEACICHUS AJIEKTPOHOB IO 3JICKTPOHHBIM CJIOSIM B 3JICKTPOHHOH 000JIOYKE U
HOMepa.

Meunneneena

54 Ilepnonnueckuit PackpbiBaTh (pU3MUECKUII CMBICT: MOPSIKOBOTO HOMEpAa XMMHUECKOTO »JJIEMEHTa, HOMEpa Iepuoja
3aKOH . . TPYIIIIBL.
Menneneena u OOBSICHIATh 3aKOHOMEPHOCTH HM3MEHEHHUS METAIMYECKMX M HEMETAJUIMYECKUX CBOMCTB XMMHUYECKUX
CTPOEHHUE aToma AJIEMEHTOB M X COCJMHEHUH B IEPHOJAX U IPYINIax

55 XapakTepucTruKa XapakTepu3oBaTh ~XUMHUYECKHE OJEMEHTHl  1-3-ro meprojoB 0 uX mojiokeHuto B [leproaudeckoit
XUMHUYECKOTO cucreMe xumuueckux snemeHToB JI. . MenneneeBa. ApryMeHTHUpOBaTh  CBOMCTBA  OKCHJIOB U
JJIEMEHTA Ha TMAPOKCHJIOB METAJUIOB U HEMETAIIJIOB MIOCPEACTBOM YPABHEHMM peaKkui
OCHOBAaHUH ero
ITOJIOKEHUS B
Ilepuoanueckoii
CHUCTEME . n.
MeHeneesa.

56 XapakTepucTruKa XapakTepu3oBaTh ~XUMHUYECKHE OJEMEHTHl  1-3-ro MeprojoB 0 uX moJjiokeHuto B [leproaudeckoit
XUMHUYECKOTO cucrtemMe xumuueckux ieMeHToB JI. 1. MenneneeBa. AprymMeHTHpOBaTh  CBOWMCTBA  OKCHJOB MU
JJIEMEHTA Ha TUAPOKCUIOB METAJUIOB M HEMETAJIJIOB IIOCPECTBOM YPAaBHEHUH peakui
OCHOBAaHUH ero
ITOJIOKEHUS B
[Tepuoanueckon
CHUCTEME J. n.
MeHeneesa.

S7 3HavyeHue OnpenensiTh ICTOYHUKH XUMUYECKONH HH(POpMaIIUK.
IIepuonnueckoro [Tony4yats HE0OX0AUMYIO HH(POPMAILIMIO U3 PA3TUYHBIX HCTOUHUKOB, aHaJIM3UpOBaTh €€, 0hOPMIIATh
3aKOHa " MH(OPMALIMOHHBINA MPOAYKT, MPE3EHTOBATh €r0, BECTH HAYYHYIO JUCKYCCHIO, OTCTauBaTh CBOIO TOYKY
IIepuonnueckon 3pEHHUs] UK KOPPEKTUPOBATH €€

CHCTEMbI XUMHYECKHUX
snemento JI. N.
Menneneena




XuMHn4yeckass CBA3b. OxkucCIUTEIBHO-
BOCCTAHOBHMTEJbHBbIE peakuuu (114)

OcBauBaTh cOUMAIBHBIC HOPMBI, TIPABHJIA TOBEACHUS, PO U (OPMBI COLMATBHON JKU3HH B TPYIIaxX M
CO00I1IeCTBaX. BO3PACTHBIX KOMIIETEHIMN C Y4E€TOM DPETMOHAIBHBIX, ATHOKYJIbTYPHBIX, COLUAIBHBIX U
KOHOMHYECKUX OCOOCHHOCTEeH ((hopMHpPOBAaHME TOTOBHOCTH K YYacTHIO B IPOIECCe YHOPSIOYCHUS
COLMAIBHBIX CBS3ed M OTHOIICHWH, B KOTOPHIE BKJIIOYEHBI M KOTOpPHIE (OPMHUPYIOT CaMH ydalluecs;
BKJIIOYCHHOCTh B HEMOCPEJICTBEHHOE TPAXJAHCKOE YyYacTHe, TOTOBHOCTH  y4acTBOBAaTh B
KUBHCACATCIBHOCTH IIOAPOCTKOBOI'O O6H.[CCTB€HHOFO 06’beILI/IH€HI/I$I, IMPOAYKTUBHO B3aHMOHCﬁCTBy10Hl€FO
C COIMAJBHOM Cpenod M COLUAIbHBIMHA WHCTUTYTaMH; HIeHTH(UKamus ceOs B KadecTBE CyObeKTa
COLIMANIBHBIX TPeo0pa3oBaHMii, OCBOCHHE KOMIIETEHTHOCTEH B c(epe OpraHu3aTOPCKOW IESATEITbHOCTH;
MHTEPUOPH3ALUS IEHHOCTEH CO3UAATEIIFHOIO OTHOLICHUS K OKPY)KAIOIIEH IeHCTBUTEIBHOCTH, IIEHHOCTEH
CONHUAJIBHOI0  TBOPYECTBA, LCHHOCTHU HpOHYKTHBHOﬁ opraHu3anuun COBMECTHOM JACATCIIBHOCTH,
caMmopeaii3allid B TPYINIEe M OpraHW3aliH, LEHHOCTH <«IPYroro» KakK paBHONPABHOTO MNapTHEPA,
dbopMHEpOBaHHE KOMIIETCHIIMH aHaidW3a, MPOCKTHPOBAHWS, OPraHU3alUU JEATEIHOCTH, peQIIEKCUU
U3MEHEHHH, CII0COOOB B3aMMOBBITOJJHOTO COTPYAHUYECTBA, CIIOCOOOB peaau3alud COOCTBEHHOTO
JUIEPCKOTO MOTEHIMAlIa).

cozoaseamo 6ﬂaeonpuﬂmele yciaosus ons paseumusi COYuUaaIbHO 3HAHYUMDBIX OmMHOWEeHU 06)/1{61)‘01/141/0(:6‘}1, u,
npesicoe 8ce20, YeHHOCIHBIX OMHOWEHUIL: K CeMbe KAK 21A6HOU ONope 8 HCUHU 4ell08eKd U UCIOYHUKY €20
cyacmsi, K mpydy KAaK OCHOBHOMY Cl’lOCO6y 0OCIMUINCEHUSA HCUSHEHHO20 6/161207’10]1)/111/[}1 yenoeexka, 3ajlocy eco
YCnewno20 npogeccuoHaiIbHo20 camoonpeoeneHus U OWywenus y8epeHHOCMU 8 3a8MpauHem OHe;

58

Honnas xumunueckas | 1
CBA3b

OOBSICHSTDH, YTO TAKOE UOHHAS CBSI3b, HOHBI.

XapakTepru3oBaTh MEXaHNU3M 00pa30BaHUsI HOHHOM CBs3U. COCTABIISATH CXeMbI 00pa30BaHUS HOHHOM CBSI3U.
Hcnonp30BaTh 3HaKOBOE MojienupoBanue.  OmpenensTh TUIl XUMUYECKOW CBSA3H 10 opMyJie BEeIIeCTBa.
[TpuBOANTE MPUMEPHI BEIIECTB C MOHHOM CBA3bI0. Y CTAHABIIMBATh MPUUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
COCTaBOM BELIECTBA U BUAOM XUMHUUYECKOMN CBA3U, MEXKY HOHHOM CBSA3BI0 U KPUCTALINYECKUM CTPOEHUEM
BEIIECTBA

59

KoBanentHas 1
XUMHUUYECKAS CBI3b

O06vsicHAMb, 9TO TAKOE KOBAJIEHTHAS CBSI3b, BAIEHTHOCTh. Cocmagisams CXeMbl 00pa30BaHUs KOBATEHTHOM
HEeNOJISIPHOM XUMHUYECKOW CBSI3U. Hcnonvzoeams 3HAKOBOE MojenupoBaHue. Omnpedensims  TUI
XUMHUYECKOH CBSI3U MO (popmyIie BelecTna.

IIpusooums npuMepsl BELIECTB ¢ KOBAJEHTHOM CBS3bIO. Yemanasnueams MpUYNHHO-CIIEICTBEHHBIE CBS3H
MEXy COCTaBOM BEIIECTBA U BUAOM XUMHUECKOU CBA3U, MEXAY KOBAJIEHTHOM CBA3BIO M KPUCTATUIMUECKUM
CTPOCHHMEM BENIECTBA, MEXTY KPUCTAUIMUYECKIM CTPOSHHUEM BEIIECTBA U €r0 (PU3NYECKIUMH CBONCTBAMU

60

KoBanentnas 1
TOJIIpHAs
XUMHUYECKAS CBA3b

Obvsichams, 4YTO TaKoe KOBAJIGHTHAs TOJIApHAs CBSI3b, DJIEKTPOOTPUILIATENHHOCTh, BOSTOHKA HIIN
cyonmumanusi. Cocmaensams CXeMbl 00pa30BaHMS KOBAJICHTHOM MOJISPHOM XUMHUYECKON CBS3H.




Hcnonv3zo6amb 3HaKOBOE MOJEIUPOBaHUE. Xapakmepuzoeamb  MEXaHU3M  00pa3oBaHMs — MOJSPHON
KOBAJICHTHOU CBSI3U.

OnpenensaTb TUI XUMHUYECKOH CBs3M 1O  (opMyle BElIeCcTBa.

IIpuBOAUTE IPUMEPHI BELIECTB C KOBAJIEHTHOM MOJISPHOU CBSA3BIO.

YcTaHaBIMBaTh NPUUUHHO-CIIEICTBEHHBIEC CBA3U MEXKIY COCTaBOM BEIIECTBA U BUAOM XMMHUYECKOH CBSI3H,
MEXy KOBAJICHTHON CBSA3BI0 M KPUCTAIMYECKUM CTPOCHUEM

BEUIECTBA, MEXAY KPUCTAIUIMYECKUM CTPOECHUEM BEILECTBA

U ero (PU3NYECKHUMHU CBOWCTBAMH.

CocraBnsatb  ¢opMmyinbl  OMHApHBIX  COCIMHEHMH IO BAJIEHTHOCTM M HAaXOIUTh BaJIEHTHOCTU
AIIEMEHTOB 10 (popMysie OMHAPHOTO COCTMHEHUSI.

Mcnosp30BaTh MaTEpUaIbHOE MOJIEITMPOBAHUE

61 Meramueckas CBs3b ObvscHaAmMb, 4TO TAKOE METAINTUYECKAS CBSI3b.
Cocmasnams ~ cXeMbl ~ 00pa3oBaHUs  METAJUTMUYECKON XMMUYECKOU CBS3U.
Hcnonv3o6ame 3HaKOBOE MOJICTUPOBAHHE.
Xapakmepuzoéams ~ MEXaHU3M  O00pa30BaHUS METAIIIMYECKON CBS3H.
Onpedensimp  THAN XUMHUYECKOW CBS3M TI0  (OpMYyJie BEIIecTBa.
[IpuBOANTE IPUMEPHI BEUIECTB C METAINIMYECKON CBS3bIO.
YcranaBiuBaTh MPUYUHHO-CJIICACTBCHHBIC CBA3U MCKIY COCTABOM BCIICCTBA U BUIOM XUMHUYECKOHI CBA3H,
MEXIY METAJUIMYECKON CBS3bI0 M KPUCTAIUIMYECKUM CTPOCHHMEM BEIIECTBA, MEXAY KPUCTATNIMUYECKUM
CTPOCHUCM BCIICCTBA U €TO (1)I/ISI/I‘~IGCKI/IMI/I cBolictBaMu. Mcnoin30BaTh MaTCpHAJIbHOC MOJCINPOBAHNC

62 CreneHb OKUCIEHUS OOBSICHATh, YTO  TAaKOE  «CTEMEHb  OKHCIEHUS», «BAJICHTHOCTbHY.
CocraBnare (GopMyabl OWMHAPHBIX COEAMHEHUN Ha OCHOBE OOIIEero croco0a ux Ha3BaHM.
CpaBHUBATh BAJIGHTHOCTD U CTENIEHb OKUCIICHHS. PaccunThiBaTh  CTENEHH OKHUCIEHUS 10 (dopMmynam
XUMHWYCCKUX COGI[I/IHGHI/Iﬁ

63 CreneHb OKUCIEHUS OOBSICHATh, YTO  TAaKOE  «CTEMEHb  OKHCIEHUS», «BAIEHTHOCTbHY.
CocrtaBnare (GopMyasl  OWMHAPHBIX COEAMHEHUN Ha OCHOBE OOIIero croco0a ux Ha3BaHM.
CpaBHUBATh BAJIGHTHOCTD U CTENIEHb OKUCIICHHS. PacCunThIBaTh  CTENEHW OKHUCIEHUS 1o (opmynam
XUMHNYCECKUX COG)II/IHGHI/Iﬁ

64 OkuCIUTENBHO- OOBSICHSTD, UTO TAKOE OKUCIUTENHFHO-BOCCTAHOBUTEIBHBIC PEAKIIUU,  OKUCIUTENb, BOCCTAHOBHTEID,

BOCCTAHOBUTEILHBIE OKHCIIEHHE, BOCCTAHOBJICHHE.
peakuuu KnaccuduimpoBaTs XUMUYECKUE PEAKIUN M0 MPHU3HAKY «M3MEHEHUE CTEIIeHEH OKHCICHUS JIEMEHTOBY.

OHpG}IGHﬂTB OKHCJIIMTCIIb U BOCCTAHOBHUTCIIb, IMPOLCCCHI OKUCIICHUSA U BOCCTAHOBJICHUS.
Hcnonvzoeams 3HaKOBOE MOACIINPOBAHUC




65 OxucinuTenpHo- OOBACHATH, YTO TAKOE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH,  OKUCIUTENb,  BOCCTAaHOBMTEIb,
BOCCTAHOBUTEIIbHBIC OKHCIICHHE, BOCCTAHOBJICHHUE.
peakuuu KnaccupunupoBarh XUMHYECKHE PEAKIMHA 10 MPU3HAKY «U3MEHEHUE CTEIICHEW OKHCICHUS JIEMEHTOB.
OnpenensT OKUCIUTENb U BOCCTAHOBHUTENb, MPOLECCHl OKHCICHHUS U BOCCTAHOBIICHUS.
Hcnonvb306ams 3HAKOBOE MOJIEIIMPOBAHUE
66 O06o061eHue u OOBSICHSTH, UTO TAKOE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIUK,  OKHUCIUTENIb, BOCCTAaHOBUTEIb,
cucreMaTu3anus OKHCJICHHE, BOCCTAHOBJICHUE.
3HaHUM 1O TeMaM KnaccupummpoBars XUMUYECKHE PEAKIHA 10 MPU3HAKY «A3MEHEHUE CTENIEHEH OKHCICHHS DIIEMEHTOBY.
«Ilepuonnyecknii OnpenensaT OKUCIUTENb U BOCCTAHOBHUTENb, MPOLIECCHl OKMCICHUS U BOCCTAHOBIICHUS.
3aKOH u Hcnonvzoeams 3HaKOBOE MOJICIIMPOBAHNE
Ilepuonuueckas
crcTeMa XUMHYECKUX
3JIEMEHTOB JI..
Meneneena u
CTpOEHHE aToMay H
«CTpoeHue BellecTBa.
OxucaurenpHo-
BOCCTAHOBUTEIIEHBIC
peaKIMM»
67 Wrorosas Bvinonnsams TECThI U yIIpaXKHEHUS], peuiams 3a/1a41 10 TEME.
KOHTpOJIbHas paboTa IIposooums o1ieHKY COOCTBEHHBIX JOCTHXKEHUN B YCBOCHUU TEMBI.
Koppexmuposame cBOM 3HaHUS B COOTBETCTBUU C IUIAHUPYEMBIM PE3YJIbTaTOM
68 Ananus UTOTOBOMU IIposooump o1ileHKY COOCTBEHHBIX JOCTHKEHHUI B YCBOCHUU TEMBI.

KOHTPOJIbHON paboThI

Koppekmupoeamb CBOM 3HAHUS B COOTBCTCTBUHU C IIJIAHUPYCMBIM PC3YJILTATOM




TemaTnyeckoe IIaHMPOBaAHUE MO XUMHUH B 9 Ki1acce

Neni/m | Tema ypoka

Buanl yqeﬁnoifl HEATCJIbHOCTH, BOCNUTATEJIbHBIH MOTEHIIHAJI

IToBTOpeHue u 0000mIeHNe MO Kypcy 8
Kiacca. XumMuieckne peakuuu (54)

(GOpMUPYIOT OTBETCTBEHHOE OTHOIIEHHWE K YYEHHUIO, TOTOBHOCTb M CHOCOOHOCTH K CaMOpa3BUTHUIO U
camM000pa30BaHUIO HA OCHOBE MOTHBAIIMH K O0YYEHHUIO U TIO3HAHUIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHUIO
JanbHEWIell UHIMBUYaJbHOM TpPaeKTOpUM OO0pa3oBaHUsA Ha 0a3e OPUEHTUPOBKU B Mupe npodeccuil u
podeCCHOHATIBLHBIX MPEANOYTEHNUH, C yYETOM YCTOWYHMBBIX MIO3HABATEIBHBIX HHTEPECOB, a TAKXKE HA OCHOBE
(bopMUPOBaHUS YBAXKUTEIBHOTO OTHOLICHHS K TPYIY, PA3BUTHSI OINbITA y4acTHsl B COI[MAIBHO 3HAYUMOM
TpyAe;

cozoarom Ora2onpusmmusie YCioeus 01 pa3eumus COYUANbHO 3HAYUMbBIX OMHOWEHUU U, npedxcoe 8ce2o,
YEHHOCMHbIX OMHOWEHULL: K CeMbe KaK 2/Ia6HOU ONope 6 HCU3HU Yel08eKa U UCHOYHUKY €20 CYACMb, K
mpyoy KaK 0CHOBHOMY CROCOOY 00CMUINCEHUS HCUSHEHHO20 O1a20N0YYUs 4ell08eKd, 3al02) €20 YCNeuH020
npogheccuoHanbHo20 camoonpeoesienus U OWyWeHusl Y8epeHHOCMU 8 3a8MpauiHem OHe,

XapakTepu3oBaTh OKCHbI, THAPOKCHU]IBI (OCHOBaHUS, aM(OTEpHBIC THIPOKCHUIBI, KHCIOPOCOACPIKAIIIE
KHUCJIOTBI) ¥ COJI TI0 TUTaHY: COCTaB, CIOCOOBI 00pa30BaHMs HA3BAHUM, XapaKTepHbIE CBOMCTBA U MOTyYCHHE.
KnaccuduiupoBaTs OKCHIBI, THAPOKCUIBI (OCHOBaHHS aM(pOTEPHBIE THIPOKCUIBI, KHCIOPOICOACPIKAIIHNE
KHUCJIOTHI M U COJIM TI0 Pa3IMYHBIM MTPU3HAKAM.

YMeTh MOATBEPKAATh XapaKTEPUCTUKY OTAENIbHBIX MPEICTABUTENICH KJIACCOB HEOPraHMUYECKUX BEILECTB
YpaBHEHUSMH COOTBETCTBYIOIUX PEAKIUH.

PackpbiBaTh B3aMMOCBSI3b MEXK/y KJlaCCaMU HEOPTraHWYECKUX COETMHEHMM, KaK TeHETUYECKYIO

OOBSACHATH MOHATHS «XUMHUUECKAs pEAKLINsD», «PEAKIUU COCTUHEHUSY, «PEAKIIUN Pa3I0KEHUSY, «PEeaKklun
OOMEHa», «peakIUH 3aMEIlEeHUs», «PeaKkUUu HEeUTpaIu3alun», <«IK30TEPMUYECKUE PpEeaKIUH»,
«OHIOTEPMHUYECKUE PEaKLUN», «OOpaTUMBbIE  peakUun»,  «HEoOpaTHMbIE PEAKIIMUY, «OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN», «TOMOTEHHBIE PEAKIUN», «T€TEPOTEHHBIE PEAKIUN», «KATATUTHYECKHE
peaKuum», «HEKaTaJUTHUYECKUE PEaKIUN», «TEMI0BON 3PPeKT XUMUUECKON peakLumy.
KnaccuunupoBaTh XMMUYECKHE PEAKLIUH 110 PA3IMYHBIM OCHOBAHUSIM.

OnpenensiTb OKUCIUTEIb U BOCCTAHOBHUTEINb, IPOIECCH OKMCIEHUS U BoccTaHOBIIeHUs. Habmonates u
OIMCBIBAThH PEAKIIMN MEX/1y BEIIECTBAMHU C TOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHH.

1 Knaccudukanms
HEOPTaHMYECKUX BEIIECTB M HX
HOMEHKJIaTypa

2 Knaccudukanuss ~ XUMHYECKUX
peaxiui o pa3IMYHBIM
OCHOBaHUSIM

3 Knaccudukanuss  XUMHYIECKUX
peaxiuit 1o Pa3IMYHBIM
OCHOBaHUSM

OOBACHATH MOHATHS «XUMHUUECKasi peaKLMs», «PEaKLUn COeIUHEHUN», «PEAKIMH PA3I0KEHUN», «PEeaKINU
OoOMEHa», «peaKkIUH 3aMeIlEeHUs», «PeaKkUUu HEeUTpaIu3alun», <«OK30TEPMUYECKUE PpEaKIHH»,
«QHIOTEPMHUECKUE pEaKLUN», «O0OpaTUMBble  peakUuu»,  «HEeoOpaTHMbIEe PEAKIIMHUY», KOKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKILIUN», «TOMOTEHHBIE PEAKLUN», «T€TEPOT€HHBIE  PEAKLIHNN», «KaTATUTUYECKHUE
peaKuum», «HeKaTATMTHYECKUE PEaKIIun», «TETI0BON A3P(HEKT XUMHUUECKON peaKkIum».
KnaccuunupoBath XMMUYECKHE PEAKLIUHU 110 Pa3IMYHBIM OCHOBAHUSIM.




OmnpenensaTb OKHCIUTEIb U BOCCTAaHOBMTENb, IPOLIECCHl OKUCIEHUS M BoccTaHOBIeHus. Habmonate u
OINMCHIBATh PEAKIIMY MEX/1y BEIIECTBAMHU C IIOMOIIIBbIO PYCCKOTO (POJHOI0) SI3bIKA U SI3bIKA XUMHUHU.

[Tonsitue 0 CKOpOCTHU
XUMHYeCcKou peakuuu. Karanus

OOBACHATDH, YTO TAKOE «CKOPOCTh XUMHUYECKOW peakiuu». ApryMEeHTHUPOBATh BbIOOP €IUHUI] U3MEPECHUS
Vp. VYcranaBnuBaTh NPHYUHHO-CICICTBEHHBIC CBSI3M BIMSHUS PA3IUYHBIX (AKTOPOB HA CKOPOCTH
XUMHUYECKUX peakuui. HabmionaTe U ONUCHIBaTH PEAaKIMM MEXY BEUIECTBAMHU C IMOMOUILIO PYCCKOTO
(pomHOrO) sI3bIKa U si3bIKa XUMHUH [IpOBOAUTL  OMBITHL,  MOJATBEPXKAAIOUIME  3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaklMy OT Pa3jINyHbIX (JaKTOPOB

ITonsiTne 0 CKOpOCTH
XUMH4YecKor peakiuu. Katanus

OOBACHATH, YTO TAKOE «CKOPOCTh XUMHUYECKOW PEaKIUn». APryMEHTHPOBATh BHIOOp €AWHUI] N3MEPEHHUS
Vx.p. YcraHaBiauBaTh NPUYUHHO-CIEIACTBEHHBIC CBSI3U BIMSHUSA DPA3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHAYECKHX peaknuid. HaOmromaTe W ONKMCHIBaTH PeakiMi MEXIY BEUIECTBAMHU C IMOMOIIBIO PYCCKOTO
(ponHOrO) sI3bIKA U sI3bIKa XMMUU [IpOBOAMTH  OMBITHI,  MOJATBEPXKAAIOLIME  3aBUCUMOCTb CKOPOCTH
XUMHAYECKON peakIuy OT Pa3InYHbIX (JaKTOPOB

XuMHuUYecKHe peaKkiii B pacTBOpax

(104.)

(GOpMUPYIOT OTBETCTBEHHOE OTHOIIECHHWE K YYEHHUIO, TOTOBHOCTb M CIOCOOHOCTH K CaMOpa3BUTHUIO H
camMo00pa30BaHUIO HA OCHOBE MOTHBAIMH K O0YYEHHUIO U TIO3HAHUIO, OCO3HAHHOMY BBHIOOPY M TIOCTPOCHUIO
JanbHEWIell WHIMBUIYaTbHOM TPaeKTOPUU OOpa3oBaHUsS Ha 0a3e OPUEHTHPOBKU B MHUpe mpodeccuil u
po(hecCHOHANIBHBIX MTPEANOYTEHNH, C yUETOM YCTOMUMBBIX I03HABATEIbHBIX HHTEPECOB, a TAKKE HA OCHOBE
(bopMHpOBaHUS YBaKUTEILHOTO OTHOUICHUS K TPYAY, Pa3BUTHUS ONbITA y4acTUs B COLMAIBHO 3HAYMMOM
TPYZE;

cozoarom Onrazonpusmmusie YCio8us Ol pa3eumus COYUATbHO 3HAYUMBIX OMHOWEHUL U, npexicoe 8cezo,
YEHHOCMHbIX OMHOWEHULL: K CeMbe KaK 2/Ia6HOU ONope 6 HCU3HU Yel08eKa U UCHOYHUKY €20 CYACMb, K
mpyoy KaK 0CHO8HOMY CNOCOOY OOCMUNCEHUS HCUZHEHHO20 O1A20N0NYYUs 4eN08eKd, 3A102Y €20 YCHeUHO20
npogeccuonanbHo20 camoonpeoenenus U OuyweHus Y8epeHHOCMU 8 3a8mpaunem oHe;

SJICKTP OJIMTUYCCKaA
JUCcoranusa

XapaKTepI/I3OBaTL TOHATUA <«QJICKTPOJIUTHUYCCKAA AUCCOLUALUAY, (BQJICKTPOJIHUTHD), «KHEIJICKTPOJIUTHD).
VYcranaBauBarh MMPUYIUHHO-CJICACTBCHHBIC CBA3U MCXKIY HpHpOI[OI\/JI OJICKTPOJIUTA KU CTCIICHBIO €TI0
JHUCCOUAIlUM. Y CTaHABIMBATh MNPUYIUHHO-CICACTBCHHBIC CBA3W MCKAY THUIIOM XUMHYECKOM CBS3U B
OJICKTPOJIUTE 1 MEXAHHU3MOM €TI0 JUCCOHAIINH.

OCHOBHbBIE TTOJIOKEHUS
ANEKTPOIUTUYECKOMN
mucconuanuu (TD]1)

TEOpUU

XapaKTCpI/ISOBaTL IIOHATHA «CTCIICHb  JUucconuaiumny, «CUJIbHBIC «cia0ble
OJICKTPOJUTHD?Y, KKATUOHBI», KaHHUOHBI», «KKUCJIOTBI», KOCHOBAHUA)», «COJIN.

CocTaBnsTh YpaBHCHUA BHGKTPOHHTHHGCKOﬁ Jucconranyu KucCiaoT, OCHOBaHHUM U COJIEH.

I/IJ’IJ’IIOCTpHpOBaTI) npuMEpaM OCHOBHBIC IIOJIOKCHHA TCOPUU BJ'IeKTpo.TII/ITI/I‘IeCKOI\/’I JUucconmranuu.

Pazauugath KOMITIOHCHTBI J0Ka3aTCIbCTB (Te3I/ICOB, ApPTYMCHTOB 1 (I)OpMBI IlOKaSaTeHBCTBa)

OJICKTPOJUTHI»,




XnUMHJecKrue CBOMCTBA KUCIIOT B
CBETE TEOpPUH
AJIEKTPOJIUTUYECKON
JIHCCOIHAIAN

XapakTepru3oBaTh OONME XUMHUYECKHE CBOWMCTBA KHCJIOT C IMO3MIUHA TCOPUH DJICKTPOIHTHYCCKOM
mucconuanuu. COCTaBIATh MOJICKYJISIPHBIC, TIOJHBIE M COKpAIIEHHBIC HOHHBIC YPAaBHEHUS PEaKIUui ¢
y4acTHUEM KHUCIIOT.

ApPryMEeHTHpPOBATh BO3MOXXHOCTh MTPOTEKAHUS PEAKIIMI ¢ y4aCTHEM KUCIIOT Ha OCHOBE MpaBuiia bepromie u
psza aKTHBHOCTH METAJLJIOB.

[TpoBOANTH OMBITHI, TOATBEPKIAONINE XUMUIECKIE CBOMCTBA KUCIIOT, C COOJIOICHUEM TPAaBHUI TEXHUKH
0€30IaCHOCTH.

HaGiro1aTte ¥ OMKCHIBATH PEAKIIMHM C YYACTHEM KHCIOT C IOMOIIBI0 PYCCKOTO (POJHOTO) sI3bIKA M SI3BIKA
XHUMHH.

9 XUMHYECKUE CBOWCTBA KUCIOT B | XapakTepU30BaTh OOLIME XUMUYECKHE CBOWCTBA KHUCJIOT C MO3ULIUNA TEOPUH BJIEKTPOIUTUYECKOU
CBETE Teopun | auccouuanuu. CoCTaBiIATE MOJIEKYJISIDHBIE, IIOJIHBIE M COKpAIIEHHBIE HOHHBIE YPABHEHUS PEAKIU C
AIEKTPOJIUTUYECKON y4aCTHEM KHUCIIOT.

Jucconyanuu AprymMeHTHpOBaTh BO3MOXKHOCTb IIPOTEKAHUS PEAKIUI C y4aCTHEM KUCIIOT Ha OCHOBE IIpaBuiia bepromie u
psila aKTUBHOCTH METAJLJIOB.
[IpoBOIUTH ONBITHI, NOATBEPXKIAIONINE XUMUYECKHE CBOICTBAa KHMCIIOT, C COONIOIEHUEM MPaBUJI TEXHUKU
0€30I1aCHOCTH.
HaGmtonate 1 onuchiBaTh peakluy C yYaCTHEM KHCJIOT C IMOMOIUIbIO PYCCKOTO (POJHOIO) sI3bIKA U S3bIKA
XUMUU.

10 XHUMHYECKUE cBoiictBa | Cocmasnsimb ~ MOJEKYJApHBIE, TIOJIHBIE M COKpPALEHHBbIE HOHHBIE YPAaBHEHHS PEAKLMH C y4acTHEM
OCHOBAHUUM B CBeETe TEOpUH OCHOBaHHIA. ApeyMeHmupoeamb BO3MOXHOCTb NPOTCKAHHUA peaKHI/If/’I C y4aCcTUucm OCHOBaHMII Ha OCHOBE
IEKTPOITUTHYECKOI npaBuna bepromne. I/Iposooums  ONBITHI, MOATBEPXKIAIOIIME XHMHUYECKHE CBOWMCTBA OCHOBAaHUM  C
HCCOLHALIH coOJII0ICHUEM MTPaBWJI TEXHUKH 0€30IaCHOCTH

Habniwooams n onucvieams peakuy ¢ y4aCTHEM KHUCIIOT C MMOMOILBIO PYCCKOTO (POAHOTO) SI3bIKa U SI3bIKA
XUMUU

11 XUMHYECKUe CBOWCTBA cojieid B | Xapakmepuzoeams 00OILIMEe XMMHUYECKHE CBONCTBA COJEH C MO3UIMH TEOPUH DIEKTPOJUTHUYECKOU
CBETE Teopuu | AMCCOLMALNMN.
1EKTPOITUTHYECKOI Cocmasnsams MONEKYISpPHBIE, IOJHBIE U COKPAIEHHBIC HOHHBIE YPaBHEHNA peaKkLuii ¢ y4aCTUEM COJIEH.
HCCOLHALIIH Apeymenmupoeams BO3MOKHOCTb MPOTEKaHUsI peakluii ¢ yuacTueM cojieil Ha ocHoBe IpaBuia beproie.

[IpoBOIUTH OMNBITHL, MOATBEPXKAAIONIME XUMHUYECKHE CBOMCTBA coJiel, € COOJIOJEHHUEM IPaBHII
TEXHUKHU 0€30IaCHOCTH.
12 IlonsiTEe O TUAPOIU3E CONEU HaGmtonate ¥ OmUCHIBATh PEAKLUU C YUYaCTHEM COJIEH C MOMOIIbIO PYCCKOTO (POJHOrO) si3bIKa M SI3bIKA

XUMHNHN
YcraHaBiauBaTh 3aBUCUMOCTD MCXKAY COCTABOM COJIM U XapAKTCPOM I'MAPOJIr3a




AHanu3upoBaTh Cpely pacTBOpa COJM C  IOMOLIbIO MHIMKATOPOB
[TporHo3upoBaTh TUII THAPOJIN3A COJIM HA OCHOBE aHAJIM3a €ro (hopMyIbl.

13 [IpakTueckass pabota 1. | YMeTs oOpamarbesi ¢ J1abopaTopHbIM OOOPYIOBAaHMEM W HarpeBaTelIbHBIMU npudopaMu B
Pemenne  sKcriepUMEHTANBHBIX | COOTBETCTBUM  C MPAaBHJIAMH TEXHUKU 0€30MaCHOCTH.
3a1au 1o teme | HaGmronaTe cBOMCTBA 3EKTPOIUTOB U MPOUCXOAAIIUX C HUMU SIBJICHUU.
«DNEKTPOIUTHIECKAS g | Habmogate M ONMCHIBATH pPEAKLUUU C YYAaCTHEM 3JICKTPOJIUTOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
JTUCCOLIMAITUSDY WJIM POJIHOTO) SA3BIKA U S3bIKA XUMHUH.

14 O6o6menne u cucremarn3anus | COCTaBIATh MOJICKYISIPHBIE, IOJNHBIE M COKPAUIEHHBIC HOHHBIC YPABHEHUS PEAKIH C yIaCTHEM COJICH,
3HaHUU MO TeMe «XHUMHUYECKUE | KUCIOT U OCHOBAaHUI
peaxkuun B pacTBopax
SIIEKTPOTUTOBY

15 Koutpoabnas paGora 1 mno | BbIIONHATE TECTHI M YIPAKHEHHUs, pelIaTh 3aJa4H 110 TEME.

TeMe «XHMUYeCKHe PeaKInu B
pacTBOpax JIEKTPOJITUTOB»

HpOBOI[I/ITL OLICHKY COOCTBEHHBIX I[OCTI/I)KGHI/Iﬁ B YCBOCHHU TCMBbI «XHUMHUYECKHUE p€aKliuu B paCTBOpax
OJICKTPOJHUTOBY.
KOppeKTI/IpOBaTB CBOU 3HAHUA B COOTBCTCTBUHU C INIAHUPYCMBIM PE3YJIbTATOM

HemeTanbl u X coequHeHus (264)

(GOpMHPYIOT OTBETCTBEHHOE OTHOIIEHHE K YYEHHUIO, TOTOBHOCTh M CHOCOOHOCTH K CaMOpa3BUTHIO U
camM000pa30BaHUIO HA OCHOBE MOTUBAIIMH K O0YUYEHHUIO U TIO3HAHUIO, OCO3HAHHOMY BBIOODPY M IIOCTPOEHUIO
JanbHEeWIell UHIMBUIYaJbHOW TpaeKTOpUU OOpa3oBaHMs Ha 0a3e OPUEHTHPOBKU B MHUpe npodeccuil u
npodeCCHOHATBHBIX NMPEANOYTEHNUH, C y4ETOM YCTOWYHMBBIX I03HABATEIbHBIX MHTEPECOB, a TAKXKE Ha OCHOBE
(GOopMUPOBAaHUS YBAXKUTEIBHOIO OTHOLIEHHS K TPYIY, Pa3BUTHs OINbITA yYacTHsl B COLUAIBHO 3HAYUMOM
TPYAE;

cozoaiom Onazonpusmmuvle YCA06us Ol Pa3eumus COYUAIbHO 3HAYUMbIX OMHOWEHUU U, npexcoe 6ceo,
YEHHOCMHBIX OMHOUIEHUL: K CeMbe KaK 21A6HOU ONope 8 JHCU3HU 4el08eKd U UCTOYHUKY €20 CUACMbi, K
mpyo0y Kak 0OCHOBHOMY CROCOOY O0CMUIICEHUSL HCUSHEHHO20 OIA20NONYUUs YeN08eKd, 3A7102)Y €20 YCHeUHO20
npogheccuonanvHo2o camoonpeoenenus U OWyWeHus Y8epeHHOCMU 8 3a8mpaliHem One;, K 3HAHUAM KaK
UHMENIeKMYanbHOMY pecypcy, obecneuusarowemy oyoyujee 4eno8ekd, Kak pe3yivmamy Kponomiueozo, Ho
Y6IeKAmeNbHO20 y4eOH020 mpyoa;

16

OO0masa
HEMETAIIJIOB

XapaKTepUCTHKA

®opMyIHpoBaTh BBIBOJBI [0 pe3ysbTaTaM MpoBeeHHOro OObsICHUIIB, YTO TAKOE HEMETAJLIHI.
CpaBHUBaTh AJJIOTPOIIHBIE BUIOM3MEHEHUS KACIOPOa.
PackpsiBaTh NpUYMHBI AJITIOTPOIIUH.

XapakTepru3oBaTb XHUMUYECKHE DJIEMEHThI-HEMETAJIbI
¢du3nyecKkne XMMUYECKHE CBOWCTBAa HEMETAIIIIOB.
OOBACHATh  3aBHCHMOCTH OKHMCIHMTEIbHO BOCCTAHOBUTEIBHBIX

MMPpOCTBIC  BCIICCTBA-HECMCTAJUIBI: CTPOCHUC,

CBOMCTB (I/IJ'II/I MPCACKA3bIBATH




CBOICTBA) 3JIEMEHTOB-HEMETAJNIOB OT UX MoJjokeHus B [lepuoanueckoit crucreMe XUMUYECKUX JIEMEHTOB
. . MeHnneneena.

YcTaHaBnuBaTh NPUUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKIY CTPOGHHEM  aTOMa,  XUMHYECKOH
THUIIOM KpI/ICTaJIJII/I‘IeCKOf/'I PCIICTKU HECMETAJIJIOB U UX COGHHHGHHﬁ, ux (I)I/I3I/I‘-IGCKI/IMI/I CBOMCTBaMHU.
Jloka3pIBaTh OTHOCHUTEIBHOCTh TMOHSATHH «METalll» M «HEMETaJl»

CBSI3bIO,

17 OO6mas XapaKTepUCTHKA | XapaKTepU30BaTh CTPOCHHE, (PU3MUECKHE U XUMUIECKIE CBOMCTBA, MMOTYYCHHE U IPUMEHEHHUE TaJIOTCHOB B
anemenToB VIIA rpynmel — | miaHe oOmiero, 0COOEHHOTO U € AMHUYHOTO.
raJIoreHoB YcraHaBnuBaTh IPUYMHHO-CIIEICTBEHHBIE CBSI3M MEXJYy CTPOEHHUEM aTroMa, XMMHUYECKOH CBS3bIO, TUIIOM
KPUCTAINTNYECKON PEIIETKY TaloTeHOB, UX GU3NYECKUMU XUMUYECKUMU CBOMCTBAMU
18 CoennHeHus rajloreHoB XapakTepu3oBaTh COCTaB, (HU3MUECKHE H XUMHUYECKHE CBOWCTBA, MOJYYCHHE W  IPUMECHEHHUE
COEMHEHUI rajlOreHOB ¢ UCTIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA XUMUU.
HaspiBaTh coeqMHEHHWsI TaJOreHOB 1O (OpMyJe H COCTaBIATH (OPMYIIHI 11O UX Ha3BAHHIO
YcTaHaBnuBaTh NPUYMHHO-CIEACTBEHHBIE CBSI3M MEXKY XUMHUYECKOH CBSI3bI0, THIIOM KPUCTALIIMYECKON
PEIIETKH COeTMHEHH TaJIOTeHOB, UX (PU3MUECKUMH U XUMUYECKUMHU
CBOWCTBaMH.
[IpoBomuTh, HAOMIONATHP W ONHCHIBATH XWMHYECKUH SKCIIEPUMEHT I10 PACIIO3HABAHHWIO TaJIOTCHHI-
HMOHOB COOJIIOZICHUEM IPaBHJI TEXHUKH O€30MacHOCTH. BBINOMHATH ~ pacueTbl MO  XUMHYECKUM
¢bopMysiaM U ypaBHEHUSM peakluid, MNPOTEKAIMMX C  yYaCTHEM COEAMHEHUM rajloreHOB
19 [lpaktnyeckas  pabora 2. | Ymems oOpamarbcs ¢ 1a00OpaTOpHBIM OOOPYAOBAaHHUEM M HarpeBaTeIbHBIMU npubopamu B
«VI3yueHue CBOMCTB CONSHOH | COOTBETCTBHHM  C IIPABHJIAMH TEXHHKH O€30MaCHOCTH.
KUCTOTHD Habnwooams cBOICTBA 3IIEKTPOIUTOB U IPOUCXOJAIINX C HUMHU SIBJICHUH.
Habniooams  m onucvleams ~ peakuMd € y4acCTHEM DJIEKTPOJIUTOB € MOMOILBIO €CTECTBEHHOTO
(pPyccKOro MM pOJHOTO) A3bIKA U SI3bIKA XUMUHU.
Dopmynuposamsb BHIBOJIBI IO PE3yJIbTaTaM NMPOBEJAECHHOTO SKCIEPUMEHTA
20 Ob6mas XapakTepucTuka | /lasams OOLIyI0 XapaKTepUCTHKY  aToMaM, IPOCThIM BELIECTBAM M COEJAMHEHHSIM XaJlbKOI'€HOB B

3eMeHTOB VI A -XaJbKOT€HOB.
Cepa

3aBUCUMOCTH OT WX mosioxkenus B [lepmonnueckon cucreme. Xapakmepuzosams CTpOCHHE, aJNIOTPONUS,
¢usnyeckue U XUMHUYECKUE CBOWCTBA, MOJyY€HHE M NpPUMEHEHUE cepbl. Ycmanasnusames TPUUUHHO-
CJICACTBCHHBIC CBA3U MEKAY CTPOCHUCM aTOMa, XUMHYECKOH CBA3bIO, TUIIOM KpHCTaHHquCKOﬁ peHIéTKI/I
ceppl, €€ (UINYECKUMH M XMMUYECKHMU CBOWCTBAMHU.

Buvinonnames  pacu€Thl MO XUMUYECKUM  (opMysiaM U ypaBHEHHUSM PEaKIHii, IPOTEKAIOMIUX C yIaCTUEM
cepsl. [Iposooums, nabaiooams W ONUCHLIBAMb XUMHUYECKHH KCIIEPUMEHT IO TOPEHHIO Cephl Ha BO3/1yXe
Y B KHCJIOPOJI€ C COOJIIOICHUEM MPABIII TEXHUKH 0€3011aCHOCTH




21 CepoBonopont 1 cynbhuabl Xapakmepuszoéamb ~ cOCTaB,  (QU3MUECKHE M  XMMHUYECKHE CBOICTBA, MOJIyY€HHE M IPUMEHEHHUE
COEJIMHEHUI Cephbl B CTENIEHU OKHUCIEHUS —2 C MHCIIOJIb30BAaHUEM PYCCKOTO (POJIHOIO) SI3bIKa U S3bIKa
XUMHH.
HaszpiBaTh coeamHeHUsi cepbl B CTENEHU OKUCICHUS —2 MO (QOpMylie U COCTaBIATH (POPMYINBI MO HUX
Ha3BaHMI0. COCTaBIATh MOJIEKYJISIDHBIC U MOHHBIC YPABHEHMSI PEAKLIUM, XapAKTEPU3YIOUIUE  XUMHYECKHE
CBOMCTBA COEOUHEHHUI CcEepbl B CTENEHM OKHUCIEHUsS —2. ONUCBIBATH  IPOLIECCHI OKUCJICHUS -
BOCCTAQHOBJICHHS, OIPEEATh OKUCIUTENb U BOCCTAHOBUTENb U COCTABIIATH JIEKTPOHHBIM  OajmaHc B
peakuusx € y4yacTHEM CEepbl B CTEIEHHU OKUCICHUS —2.
YcraHaBnuBaTh NPUYMHHO-CIEACTBEHHBIE CBS3HM MEXIY XMMUYECKON CBSI3bI0, THUIIOM KPUCTAJIIMYECKON
PEIIETKU COeNMHEHNI Ccephl, MX (U3MYECKUMH M XWMHYECKUMH CBOHCTBAMHU

22 Kucnopoanslie coequHeHus cepbl | 3anuceiBaTh  (OpPMYJbl  OKCHIOB CEpbl, Ha3blBaTh HX, ONUCHIBATh CBOICTBAa HA OCHOBE 3HAHUH O
KHCJIOTHBIX OKCHJaX.
XapakTepu3oBaThb COCTaB, (U3MUECKHE M XUMHUYECKUE CBONCTBA CEpHOH KHCIIOTBI KaK
NEKTPOJIUTA  C UCMOJIb30BAHUEM PYCCKOTO (POAHOrO) s3blKa U sA3bIKAa XUMHH.
CocTaBiATb  MOJEKYJSpPHbIE M HOHHBIE  YPAaBHEHMs PEAKLMM, XapaKTEPU3YIOIIUX XMUMHUYECKHE
CBOIWCTBA CEPHOM KUCIIOTHI.
Pacnio3HaBatk cynb(ar-MOHBI.
XapakTepru30BaTh CBOMCTBA KOHLIEHTPUPOBAHHONW CEPHOM KUCIOTHI KaK OKHCIUTENISA C HCIOJIb30BAHMEM
PYCCKOTro (POAHOTO) A3bIKA U A3bIKA XUMHUH.
CocTaBndTh  ypaBHEHMsI OKHCIMTEIbHO-BOCCTAHOBHUTENBHBIX  pEaKUUH  METOJOM  3JIEKTPOHHOTO
OanaHca.
BoinonHATe pacdy€Thl M0 XUMUYECKHMM (OpMyliaM U YPaBHEHUSIM PEaKIUil, IPOTEKAIOIINX C yYaCTUEM
CEpPHOM KUCIIOTBI.
Haburo1aTh nonuceIBaTh XUMUYECKUH SKCIEPUMEHT.

23 [TpakTrueckas pabota 3. | YMmerp oOpamaTbcsi ¢ J1a0OpaTOpHBIM 00OpPYIOBaHMEM U HarpeBaTeIbHBIMU npubopamu B

«3yyeHne CBOWCTB CEPHOW | COOTBETCTBHHU  C MpaBUJIAMHU TEXHUKH O€30MaCHOCTH.
KHCIIOTBD» Habmtonate cBOWCTBA 3IEKTPOIUTOB M MPOUCXOASAIINX C HUMH SIBJICHHA.

HabGmronate ¥ onmchiBaTh  peakUuMd € YYacCTHEM DJIEKTPOJUTOB C MOMOIIbIO €CTECTBEHHOTO
(pyccKOro MM pOJHOTO) A3bIKA U SI3bIKA XUMUHU.
@DopMyIMpOBaTh BBIBOJIBI 10 pe3yNIbTaTaM NIPOBEJEHHOTO SKCIEPHUMEHTa

24 O6mas XapakTepucThka | @opMyIMpoBaTh BEIBOJBI 10 PE3YJIbTaTaM IIPOBEJEHHOIO HKCIIEPUMEHTA

XUMHYECKHX  DJIEMEHTOB
rpynnsl. A30T

VA

JlaBath  OOmIyI0O  XapaKTEPUCTUKY aToOMaM, TPOCTHIM BEIIECTBAM W COCIUHECHHSIM ITHUKTOTCHOB B
3aBUCUMOCTH OT UX MOJIOkKeHUs B [lepuoanueckoil cucreme.




XapakTepu3oBaTh CTPOCHHE, PU3NYECKUE U XUMUYECKHE CBOICTBA, HOJIyuyeHue u MpUMEHEHHE
a30Ta  C UCIIOJIb30BAHUEM PYCCKOro (POJHOTO) S3bIKA M  SA3BIKA XMMHH.
HasbiBaTh coeuHenus a3ora no Gopmyre u cocTapisiTh GOPMYIIbI 10 MX HA3BAHUIO

25 Ammuak. Coian aMMOHUS HaspiBath coeqnHeHus a3ora 1o Gopmylie ¥ COCTaBIATh
(opMyJIbI IO MX Ha3BAHMIO.
VYcranaBnuBaTh  NPUYMHHO-CICJCTBEHHBIE  CBA3M MEXAY CTPOCHHEM aroMa M MOJIEKYJbI, BHJIOM
XUMUYECKOH CBS3U, TUIIOM ~ KPUCTAJUIMYECKOM pEIIETKH a30Ta U ero GU3N4ecCKMMU U XMMUYECKUMHU
CBOMCTBAMH.
BbimonHATe  pacuéTel 1O XMMHYECKMM  (opMyJaM U ypaBHEHMSM PEAKLMH, MPOTEKAIOLIUX C
y4acTHEM a30Ta XapaKTepU3oBaTh CTPOEHHE MOJIEKYJIbl, IPUMEHEHUE aMMHUaKa C
¢usnyeckue U XMMHUYECKHE CBOICTBA, IOJYYEHHME U MCIIOJIb30BAHUEM PYCCKOro (POAHOIO) sA3bIKa
U SI3bIKa XMMHH.
HaspiBath coiu aMMOHUS IO (GOPMYJIaM M COCTaBIATh (POPMYJIbI IO UX HA3BAHUSM.
3anuceiBaTh  MOJICKYJISIPHBIE W HOHHBIC YPAaBHEHUS PEaKIHiA, XapaKTepU3YIOIUEe  XUMHUYECKHUE
CBOWCTBA aMMHaKa M coJiell aMMOHHS.
CocTaBidTh ypaBHEHUS  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEAaKUMA C y4yaCTMEM amMMHakKa
MIOMOIIBIO AJIEKTPOHHOTO OanaHca.
VYcraHaBIMBaTh TPUYMHHO-CIICCTBEHHBIC CBSI3M MEXKIY BHIAMH XHMHUYECKHX CBSI3€H,  THIIaMU
KPUCTAJUIMYECKUX PEIIETOK aMMHUaKa U cojle aMMOHUS M UX (PU3MYECKUMH U XUMHUUECKUMH CBOICTBaMHU.
[IpoBomuTh, HAOMIOJATH W  ONKCHIBATH XUMHUYECKUH SKCIEPUMEHT TI0 pACIIO3HABAHUIO HOHOB
aMMOHHSI  C COOJIIOJIEHHEM MPaBWJI TEXHUKH 0€30MaCHOCTU. BBINOMHATE  pacdy€Thl MO  XMMHUYECKUM
(dbopMysiaM U ypaBHEHUSM PEaKIMii, MPOTEKAIOIINX C YIaCTHEM aMMHaKa

26 [TpakTrueckast pabota 4. | IlonyuaTs, coOupate M pacno3HaBaTh  ammuak OOpamarbess ¢ Ja0OpaTOpHBIM — 000pYIOBaHHUEM

«Ho_]'[yquHe aMMHaKa u | 1 Harpe€BaTCJIbHbIMHA HpI/I60paMI/I B COOTBETCTBUU C IMpaBUJIaMU TCXHUKH 0€e30IMacHOCTH.
H3y4EHHE ero CBOHCTEY HaGmtogate W omnMchIBaTh XUMHUYECKUM 3KCIIEPUMEHT C MOMOIIBIO PYCCKOro (POJHOIO) sI3bIKa U A3bIKA

XVMUH.
dopMynupoBaTh BHIBOJIBI IO PE3YJIbTaTaM IIPOBEJICHHOTO SKCIIEPUMEHTA.
CoTpynHHYaTh B Mpollecce y4yeOHOro B3aMMOJAEWCTBHS MPH paboTe B Tpymnmnax

27 Kucnoponconepxamue XapakTepu3oBaTh COCTaB, (U3NYECKME W XHMHYECKHE CBOMCTBA, IOJIyu€HHE W MPUMEHEHHE OKCHI0B

COCOMHCHUSA a30Ta

a30Ta C UCIOJb30BAaHUEM PYCCKOrO (POJHOr0) S3bIKa U SI3bIKA XUMUHU.
CocTaBiATh MOJEKYJISPHBIE UM HMOHHBIE YPAaBHEHMsS pEaKkLMi,  XapaKTEpHU3YIOIIUE XMUMHUYECKHE
CBOICTBa OKCHJIOB a30Ta.




XHUMHYSCKOM CBA3H, THUIIOM
1 XUMHUYECKHUMH CBOMCTBaMH.

YcraHaBnuBaTh IPUYMHHO-CIIEICTBEHHBIE CBSI3M MEXKIY BHJIIOM
KPUCTAJUINYECKON PEIIETKH OKCHJIOB a30Ta W HMX (UIUYECKUMHU

28 Kucnopoacoaepxaniue XapakTepus3oBaTh COCTaB, (QU3MYECKUE U XHUMHUYECKUE CBOICTBA a30THOM KHCIOTHI KaK 3JIEKTPOJIUTA,
COCJIMHEHUS a30Ta MNPUMCHCHUC C HUCIIOJIB30BAHUCM PYCCKOI'O (pO[[HOI‘O) A3bIKa N A3bIKa XUMHH.
3anucelBaTh MOJIEKYJSIDHbIE M HOHHBIE YpPaBHEHHS PEaKUHM,  XapaKTEPU3YIOUIME  XUMHYECKHE
CBOMCTBA a30THOM KHUCJIOTHI KAK AJIEKTPOJIUTA.
[IpoBoauth, HaOMIOZATH MW  ONKUCHIBATH XHUMHYECKUN SKCIIEPUMEHT, XapaKTepU3YIOIIMM  CBOICTBa
a30THOM KHUCJIOThl KakK »DJIEKTPOJUTa, C COOJIFOJIEHUEM IpaBUJI TEXHUKHU O0€30I1aCHOCTH.
XapakTepu3oBaTh a30THYK KHCIOTY Kak okuciautenab. CocTaBisiTh YpaBHEHUSI OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peaxkiui, XapakTepU3yKOUIMX XHUMHUYECKHE CBOMCTBA a30THOW KHCIOTHI Kak
OKHUCJIUTEJS, C TOMOUIBIO 3JIEKTPOHHOTO OaaHca.
[IpoBoauth, HAOMIOMATH W ONUCHIBATH XHWMHUYECKHH DKCIIEPUMEHT, XapaKTepU3YIOIIUM  CBOMCTBA
A30THOW KHUCJIOTHI KaK OKUCIIUTENS, C COONIOACHUEM MTPABIII TEXHUKH 0€30MacHOCTH
29 docdop u ero coeMHEHUS XapakTepu30BaTh CTPOCHHUE, AJUIOTPOIINIO, (PU3NIECKHE U XUMUYECKHE CBOMCTBA, TIOTYYCHUE M IPUMEHEHUE
dbocdopa ¢ UCHOIB30BaHUEM PYCCKOTO (POAHOIO) SI3bIKA M S3bIKA XUMUHU.
CaMOCTOSITeTIbHO OINMHUCHIBATh CBOMCTBa OKcui (ochopa(V) Kak  KUCIOTHOTO OKCHAA W CBOMWCTBA
opTodochopHOIt KUCTOTHL.
NnmroctpupoBaTh YPaBHEHUSIMH OTH CBOICTBA COOTBETCTBYIOIIUX PEAKIUM.
[IpoBoauth, HaOMIOAATh W  OMHCHIBATH XMMHUECKUN DKCIIEPUMEHT € COONIIOJIGHHEM  TPaBUII
TeXHUKH Oe3onacHocTu. Pacnio3HaBath ocar-moHbl
30 Ob6mas xapakTepucTrka | JlaBath OOIIyI0 XapaKTepUCTUKY aTOMaM, IMIPOCTHIM BEIIECTBaM M COETUHEHUSIM dyeMeHTOB [V A- rpymmbl
JJIEMEHTOB v A-rpynmnsl. | B 3aBUCUMOCTH OT UX mojoxeHus B [lepuoanueckoii cucreme. XapakTepu3oBaTh CTPOEHHUE, alNIOTPOIIHIO,
VYraepon ¢bu3nyeckue U XMMHUYECKUE CBOMCTBA, MOJYYEHHE U MPUMEHEHUE aMOpP(HOro yriepoja U €ro COpToB C
HCIIOJIb30BAHUEM PYCCKOIO (POJIHOTO) sI3bIKa U sA3bIKa XUMUHU. CpaBHUBATh CTPOEHUE U CBOMCTBA alMasa u
rpadurta. OnMUCHIBaTh OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE CBOMCTBA YIIIepo/Ia.
[IpoBoauTh, HaONIONATP M OMHUCHIBATH XUMHUYECKUN HKCHEPUMEHT C COOJIOJEHHEM MpaBUI TEXHHUKHU
6e301acHOCTH
31 Kucnoponconep:xaine XapakTepu3oBaTh COCTaB, (U3MYECKHE W XUMHUYECKHE CBOWCTBA, MOJYyYE€HHWE U TMPUMEHEHHE OKCHJIOB

COEIMHEHUS yriepoaa

yriiepoda € UCIIOJIb30BAaHUECM PYCCKOT'O (pO,Z[HOFO) sA3bIKa U A3bIKa XMMUH.

VcranaBauBarth MNPUYIUHHO-CIICACTBCHHBLIC CBA3HM MCXKAY BHUAAMH XHMHUUYCCKHX CBSISGf/i, TUIIaMU
KpUCTAJUINICCKUX peI_HéTOK OKCHUIOB yrj€poaa, ux (I)I/I3I/I‘-ICCKI/IMI/I n XUMHYCCKHUMU CBOP'ICTBaMPI, a TaKXKEC
IIPUMCHCHUCM. CO6J’IIOJIaTI) IMpaBujia TCXHUKHU 0e30macHOCTH IIpU UCITIOJIB30BAHUHU IIEYHOI'O OTOIJICHUA.
Oxa3kIBaTh TNICPBYIO NOMOIIb TPH OTPABJICHUU YIdpHBIM I'a30M.




XapakTepus3oBaTh COCTaB, (PU3MUYECKHME U XUMHUYECKHE CBOMCTBA, MOJIY4YEHHE U MPUMEHEHUE YTrOJIbHOMI
KHCIOTBI M €€ coneid  (kapOoHAaTOB ¥ THAPOKApOOHATOB) C HUCIIOJI30BAHUEM PYCCKOTO (POIHOTO)
S3pIKa W SI3bIKa XUMUHU.

NnroctpupoBaTh 3aBUCUMOCTH CBOMCTB COJICH YTOIBHOW KUCIOTHI OT X COCTaBa.

[IpoBoauTh, HaOMOMATh U  ONUCHIBATH XUMHUYECKHI SKCIEPUMEHT C  COOJIOJEHHMEM  IPaBHII
TEXHUKH 0€30MaCHOCTHU

32

[IpakTrueckas pabota 5.
«Ilony4yeHue yriekucsiaoro raza u
U3YYEHHUE €ro CBOMCTB)

OOpamiatbess ¢ 1a00paTOPHBIM HArpeBaTeIbHBIMU — MPUOOpPAMU MPaBUIIAMU TEXHUKH 0€30MaCHOCTH.
HaGmtonate 1 onucelBaTh XUMHUYECKUH AKCIEPUMEHT C IOMOILBIO PYCCKOrO (POJIHOTO) SI3bIKA U s3bIKa
XUMHUHU.

@®opMyIMpPOBaTh BBIBOJBI [10 PE3yJIbTaTaM IIPOBEJECHHOIO IKCIIEPUMEHTA.

CoTtpynHuyaTh B mpoliecce yuyeOHOro B3aMMOJAEWMCTBUS MPHU paboTe B IPyIIax

33

YrneBoxopoasl

XapakTepru3oBaTh OCOOCHHOCTH COCTaBa M CBOWMCTB OPraHUYECKHX COCTUHCHHIM.

Pa3nnuats npenenbHble U HENPEIEIBHBIE YTIEBOAOPOIBIL.

HaspiBate u 3amuceiBaTh (GOpPMYINBI (MOJIEKYNSPHBIE W CTPYKTYPHBIC) BAKHEWINNX  MpeICTaBUTENEH
YIJI€BOJIOPOIOB.

IIpennaraTe S3KCIEPUMEHT IO PACIIO3HABAHUIO COEAMHEHNN HENPEAEIBHOIO CTPOCHHS.

Habniooams 3a  X0JOM  XHMHYECKOTO HKCHEPUMEHTA, ONUCHIBATH €r0 U JIeJaTh BHIBO/bI HA OCHOBE
HaOmoieHu. Qukcuposams Ppe3yNbTaThl SKCIEPUMEHTa C IOMOIIBIO pyCCKOro  (pOJHOrO)  A3bIKa,
a TaKkKe C TOMOUIbI0 XUMHUYECKUX (OPMYI U ypaBHEHUIN

34

Kucnoponconep:xammue
OpraHMYECKHE COETUHEHUS

XapakTepu3oBaTb CIHPTBL, KaK KHUCJIOPOACOAEPIKALIUE OPraHUYECKUE COCTUHEHUS.
KrnaccugunupoBats CHUPTHI 10 ATOMHOCTH.

HaspiBath npeacraBuTeneil OAHO- U TPEXATOMHBIX CIIUPTOB U 3aMUCHIBATH U3 (POPMYIIBI.

XapakTepu3oBaTb KHUCIOTBHI, KaK KHCIOPOACOAEPKAIINE OPTaHUYECKUE COCIUHEHNUS.

HazbiBaTh npencTaBuTenell NpeaesibHbIX U HENPEAEIbHbIX KApOOHOBBIX KUCIIOT M 3alMChIBaTh U3 (OPMYJIBI

35

Kucnoponconep:xamne
OpraHUYECKUE COCAMHEHUS

XapakTepu3oBaTb CIHPTHL, KaK KHUCIOPOACOAEPIKALINE OPraHUYECKNAE COCIUHEHUS.
KnaccudunupoBaTh ciupThl IO AaTOMHOCTH.

HazbiBaTh npencraBuTeneil 0JHO- U TPEXaTOMHBIX CIIMPTOB U 3alUCHIBATh U3 (POPMYIIBL.

XapakTepu3oBaTb KHUCIOTBHI, KaK KHUCIOPOACOIEPKALINE OPTaHUYECKUE COCIUHEHUS.

HazbiBaTh npeacTaBuTenel NpeaebHbIX U HENPEAeIbHBIX KapOOHOBBIX KHUCJIOT U 3aIUCHIBATh U3 (hOPMYIIbI

36

erMHI/Iﬁ H €10 COCINHCHUA

XapakTtepu3oBaTb CTPOCHHE aTOMOB U KPHUCTAILIOB,
dbu3MvYecKkne W XWMHUYECKHE CBOWMCTBA, TIOJYYCHHE | MPUMEHEHHE KPEMHHUS C HCIOJIh30BaHUEM
pyccKoro (POAHOTO) sI3bIKA U SI3bIKA XUMUHU.




YcTaHaBIMBaTh NMPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKIY CTPOGHHEM AaToMa, BUIOM XUMHUYECKOW CBS3H,
TUIIOM KPUCTAITMYECKON PEHIETKH KPEMHHUSA, er0 (PU3NIECKUMU U XUMHUECKUMH CBOMCTBaMHU.

BbInonHATE pacy€Thl 1O XMMUYECKUM (POpMYJIaM U YPABHEHUSAM pEeaKIHil, IPOTEKAOIUX C y4aCTHEM
KPEMHHS U €70 COCITUHECHUH.

XapakTepu3oBaTh COCTaB, (PU3UYECKHE U XMUMHUYECKHE CBOMCTBA, HOJIYUYEHHE U IPUMEHEHHE COETUHEHNI
KPEMHHUS C HCIIOJIb30BAHUEM PYCCKOrO (POAHOIO) SI3bIKA M SI3bIKA XUMUMU.

CpaBHUBATh AMOKCH/IBI YTIEPOAA U KPEMHHUSL.

37 CuukarHas Xapakmepuzoeams CUIIMKATHYIO IPOMBIIIIEHHOCTh U €€ OCHOBHYIO MPOAYKIHUIO.
MPOMBIIIIEHHOCTh Yemanasnueams ananoruu Mexay pa3iTudHbIME OTPACIISIMU CHUIMKATHOMW MPOMBIIIIIEHHOCTH
38 [Tonyyenue HeMeTaIIIOB Onucvleams HAXOXJEHUE HEMETAJJIOB B MPUPOJAC. Xapaxmepu3oeambo (GpaKIMOHHYIO TIEPETOHKY
KHUJKOTO BO3/TyXa KaK COBOKYMHOCTh (PU3UUYECKUX MTPOLIECCOB. ApeyMeHmuposams OTHECEHNE aKTUBHBIX
HEMETAJJIOB K OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIM MPOIIeccaM
39 [Tomy4yenue BakHEMIIUX Xapakmepuzosamv xumusm, ChIPbE, ammaparypy, Hay4dHbI€ MPUHIIUIBI M MPOJIYKIHIO MPOU3BOJACTBA
XUMHYECKHUX cepHoM KucnoTbl. CpagHusams IPOU3BOACTBO CEPHOM KUCIOTHI C TPOU3BOJICTBOM aMMHaKa
COCIUHCHHI
40 O06o06mIeHue o TeMe | XapaKTepu3oBaTh COCTaB, (hM3MUECKHEe M XMMHYECKHE CBOICTBA, MOTy4YeHHE H MPUMEHEHUE COCTUHEHHIA
«HemeTaiuibpl ¥ UX COCIMHEHUS)) HEMCTAJUIOB C HCIIOJIB30BAHUEM PYCCKOI'O (pOI[HOl"O) SA3bIKa U SA3bIKa XMMUH.
41 KontposbHasi pa6ora no teme | BBIITOIHATE TECTHI U YIIPAKHEHHUS], pelIaTh 3aJJa4M 110 TEME.
«HemeTananl " ux | [IpoBoaUTH OIIEHKY COOCTBEHHBIX JOCTHKEHHM B YCBOCHUU TeMbl «HemeTambiy.
coeMHEeHUS» KoppektrupoBaTh CBOM 3HaHUSI B COOTBETCTBHH C INIAHUPYEMBIM PE3YIHTATOM
Metaniasbl (234.) (GOpMUPYIOT OTBETCTBEHHOE OTHOIIEHHWE K YYEHHUIO, TOTOBHOCTh M CHOCOOHOCTH K CaMOpa3BUTHIO H
caM000pa30BaHMIO HA OCHOBE MOTHBAIIUU K OOYUECHHIO U MO3HAHHUIO, OCO3HAHHOMY BBIOOPY U TTOCTPOCHHUIO
JanbHEWIell WHIWBUIYaTbHOM TPaeKTOPUM OO0pa3oBaHMsS Ha 0a3e OPUEHTHPOBKU B MHUpe Mpodeccuil u
POECCHOHATBHBIX TIPEATIOYTEHUH, C YIETOM YCTOHYMBBIX MTO3HABATEIBLHBIX HHTEPECOB, a TAKKE HA OCHOBE
(GbOpMUPOBAHUS YBAKUTEIBHOTO OTHOLICHHS K TPYY, Pa3BUTHsI OIMbBITA yYaCTHsS B COIMAIBHO 3HAYUMOM
TpyAae;
cozoarom Orazonpusmmusie YCio8us 015 pa3eumus COYUATbHO 3HAYUMBIX OMHOWEHUL U, npexicoe 8cezo,
YEHHOCMHBIX OMHOUWIEHUL: K 3HAHUAM KAK UHMENIeKMYAIbHOMY pecypcy, obecneuusaiowemy 0yoywee
yeno6eKa, KaK pe3yibmamy Kponomiueo2o, Ho Y8I1eKamelbH020 y4eOH020 mpyod,
42 ITonosxenue METAJIOB B OOBACHHUIID, YTO TAKOE METAIILI.

[Tepuoanueckoit CHUCTEME,

Paznuuame (I)OpMBI CYIIECTBOBAHUSA MCTAJIJIOB: 3JICMCHTHBI U TPOCTLIC BCUICCTBA.




CTpOECHHE aTOMOB u
KPHUCTAIIJIOB

Xapaxmepuzoéams XUMUYECKHE DJIEMEHTBI-METAIIIBI 110 UX MOJ0XKeHuto B [lepuonnyeckoit cucreme /1. .
Menneneesa.

IIpocno3uposams CBOWCTBA HE3HAKOMBIX METAJUIOB 110 NMOJIOKEHHIO B llepmonnueckoir  cucreme
xumuueckux asiementoB . . Menieneena.

Ycmanasnueams NPUUNHHO-CIEICTBEHHBIE CBSI3U MEXKAY CTPOEHUEM aTOMa, BUAOM XUMHUYECKOW CBSI3H,
TUIIOM KPUCTAJUIMYECKOU PEIIETKH METAJUIOB — IPOCTBIX BEIECTB U UX COCIUHEHUN

43 OOmme XUMHUECKHE CBOMCTBa | QObsACHAMb, YTO TAaKOE PAJ aKTUBHOCTH METAIUIOB. [Ipumersimsv €ro I XapaKTEPUCTHKH XUMHUYECKUX
METALIOB CBOWCTB TMPOCTHIX BEMIECTB-METAIOB. O606wames CUCTEMY XHUMHYECKHX CBOWCTB METaNIOB Kak

BOCCTaHOBUTECIIbLHBIE CBOMCTBAY.
CocraBnarth MOJIEKYIISIPHBIE YpaBHEHHUS peakui, XapakTEPU3yIOIIMX XUMUYECKHE CBOMCTBA
METaJJIOB B CBETE Y4YeHHS 00 OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX MpOIEcCCax, a peakuuh C
yY4aCTUEM  BJICKTPOJIMTOB, IPEACTABIIATh TAKKC U B MOHHOM BUIC.
HabmroiaTe ¥ ONKCHIBaTh PEAKIIUU MEXKIY BEUIECTBAMH C MOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKa U s3bIKA
XUMHUHU.
CaMOCTOSTEIIbHO MIPOBOAUTH OIIBITHI, MOJTBEPKIAIOIIME XUMHUUYECKHE CBONCTBAa METAJIOB C
cOOJII0/ICHUEM TPABWII TEXHUKU 0€30MaCHOCTH

44 OOmas xapakTtepucTuka | O0vacHAmbs STUMOJIOTHIO HA3BaHUS TPYIIbl  IIETOYHBIC METAIIIBIY.

[IEIOYHBIX METAILIOB Jlasamp 0010 XapaKTEPUCTUKY IICIIOYHBIM METajUlaM IO MX ToyioxkeHuto B [lepmonnueckoii cucreme

XUMHYECKUX d1eMeHTOB [I. 1. MeHaeneena.
Xapaxkmepuzosamwv cTpoeHune, GU3NIECKUE U XUMHUUECKUE CBOMCTBA  IIEJIOYHBIX METAJIOB B CBETE
00111er0, 0COOEHHOr0 U €MHUYHOTO.
Ilpeockazvieames (HU3NYECKME U XUMHYECKHE CBOMCTBA OKCHIOB U THIPOKCHIOB IICIIOYHBIX METAJJIOB
Ha OCHOBE X COCTaBa M CTPOCHUS U IOATBEPKIATh IPOTHO3bl YPABHEHUSIMU COOTBETCTBYIOLIUX
peaKuuid.
Ilpogooums pacu€Thl TO XUMHYECKUM (GOopMylaM U YPaBHEHHMSIM  pEaKIuii, TMPOTEKAIONINX C
Y4aCTUEM IICTIOYHBIX MCTAJIJIOB U UX COC}II/IHGHI/Iﬁ

45 OOmmas XxapakTepucTuka | O0vsacHAmb STAMOJIOTHIO HA3BAHUS TPYIIBl  IIETOYHBIC METAIUTBI».

IMICJIOYHBIX METAJIJIOB

Jlasamp 0OIIYI0 XapaKTEPUCTUKY MICIIOYHBIM METajulaM IO MX MoyIokeHuto B [lepmonnueckoii cucteme
XUMHYECKUX 3eMeHTOoB [l. 1. MeHaeneena.

Xapaxkmepuzosamwv cTpoeHune, GU3NIECKUE U XUMUUECKUE CBOMCTBA  IIEJIOYHBIX METAJIOB B CBETE
00111er0, 0COOEHHOr0 U €AMHUYHOTO.




Ilpeockaszvieames (HU3NYECKNE W XHMHYECKHE CBOMCTBA OKCHIOB U THIPOKCHIOB IICIIOYHBIX METAJIOB
Ha OCHOBE MX COCTaBa M CTPOCHHS U TMOATBEP)KIATh MPOTHO3bI YPABHEHUSMH COOTBETCTBYIOIIUX
peaKkuuid.

Ilposooums  pacu€Thl TO XUMHYECKUM (GOpMyJiaM | YPaBHCHHSIM  PEAKIMH, TMPOTEKAIOMIMX C
Y4aCTHEM IIEJIOYHBIX METAJIJIOB M X COCTMHEHUI

46

Ob6mas XapaKTepUCTHKA
I1EJI0YHO3EMENBHBIX METAIIIOB

Ob6vsacHamb STUMOJIOTHIO Ha3BaHUS TPYNIBI  «IIETOYHO- 3€MENTbHBIC METAJLIBD.

Jasams o0uyro xapakrtepuctuky MeraiiaMm IIA rpynmel (I1€104HO-3€MENbHBIM MeETaJUIaM) [0 X
nosnoxeHno B llepuoguueckoit cucreme xumudeckux ainemeHTos . . Menneneesa.

XapakTepu3oBaTh CTpoeHHe, (PU3NUYECKUE U XUMUUYECKHE CBOMCTBA IENOYHO-3EMEIbHBIX METAJIIIOB B CBETE
00111eT0, 0COOEHHOr0 U €AUHUYHOTO.

IIpencka3piBath (pu3nueckue M XHUMHUYECKHE CBOMCTBA OKCHJOB U THAPOKCHIOB MeTaiioB ITA rpynmbl
Ha OCHOBE MUX COCTaBa M CTPOCHHUS M MOATBEPXKAATh MPOTHO3bI YPaBHEHHUSIMH COOTBETCTBYIOLIUX
peaKuid.

[IpoBoauth pacuérbl MO XUMHYECKUM (OpMYyJaM U YpaBHEHUSM pEaKIMi, NpPOTEKaIoIUX C
Y4YaCTHUEM ILEJIOYHBIX METAIJIOB U UX COCAMHEHU
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Ob6mas XapaKTepUCTHKA
I1€JI0YHO3EMENIbHBIX METAJIJIOB

O0vsicHAmMb STUMOJIOTHIO Ha3BAHUS TPYIIIBl  «IIEIOYHO- 3€MEJIbHBIE METAJUIbDY.

Jasams o0uiyto xapaktepuctuky MeramiaMm IIA rpynmel (II€104HO-3€MENbHBIM METaJIaM) M0 X
nosoxkeHno B llepuoguueckoit cucreme xumuueckux sinemeHToB J[. . Menneneesa.

XapakTepu3oBaTh CTpoeHHe, (PU3NUYECKUE U XUMUYECKHE CBOMCTBA IIENOYHO-3EMENbHBIX METAJIIIOB B CBETE
00111eT0, 0COOEHHOr0 U €AUHUYHOTO.

IIpencka3piBath (pu3nueckue M XHMHUYECKHE CBOMCTBAa OKCHJOB U THAPOKCHIOB MeTaisioB ITA rpynmsl
Ha OCHOBE MUX COCTaBa M CTPOCHHUS M MOATBEPXKAAaThb MPOTHO3bl YPaBHEHHUSIMH COOTBETCTBYIOIIUX
peakiui.

[IpoBoauTh pacuérbl MO XUMHYECKUM (OpMYyJIaM U YpaBHEHUSM pEaKIHi, NPOTEKaIIUX C
YYaCTHEM IIETOYHBIX METAJUIOB U UX COEIMHEHUN
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JKEcTKOoCTh BOABI U CIIOCOOBI €6
yCTpaHEHUS

O0vsicHsimb, 9TO TAKOE <OKECTKOCTH BOJIBD».

Pa3znuuams BpeMEHHYIO U MOCTOSIHHYIO JK€CTKOCTh BOJIBI.

IIpeonacame criocoObl yCTpaHEHUS KECTKOCTH BOJIBI

Ilposooums, HabMOOamMb W ONUCLIBAMb XUMUYECKHUH dJKCIIEPUMEHT, C  COONIOJIEHUEM  IPaBUII
TEXHUKH 0€30MMaCHOCTH
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[TpakTnueckas pabora 6.
«lTonyueHne KeCTKOM BOJIbI
U CIIOCOOBI €€ yCTpaHEHH»

Ionyuams, cobupame ¥ pacnosnasams YrIEKUCIbIHN ra3
Obpawamucs c 1a00paTOPHBIM 000py10BaHHEM Y HarpeBaTeIbHBIMU npudopamMu B
COOTBETCTBUHM  C MPaBUJIAMH TEXHHUKHU 0€30MaCHOCTH.




Habmooams M onucvléams XUMUYECKHNA 3KCIIEPUMEHT C TIOMOIIBIO PYCCKOTO (POAHOTO) S3bIKa U SI3bIKA
XHUMHHU.

Dopmynuposams BBIBOABI 110 PE3YJIBTATaM IIPOBEICHHOTO YKCIIEPUMEHTA.

CompyOoHuyams B Tpolecce ydyeOHOTO B3aMMOJEHCTBHS MPHU pabOTe B rPpyMIax

50 AnroMuHUH H ero Xapakxmepuzosams  aMIOMUHUA 10 €ro moJjiokeHutro B Ilepuoguyeckoil cHCTEME XMMHUYECKHX
COCTMHEHUS anemeHToB /1. 1. Meneneena.
Onucwisams CTpOCHHUE, ¢buznyeckue W XMMHYECKHE CBOMCTBA aTIOMHHHS, MOATBEPXKIAs UX
COOTBETCTBYIOIIMMH YPABHEHUSIMU PEAKIIUH.
ObvscHamby TBOMCTBEHHBIN XapaKTep XMMUYSCKUX CBOMCTB OKCH/IA M THIPOKCUIA ATFOMUHUS.
Konkpemuszuposams  31E€KTPOJUTHYECKOE  MOJYYEHHUE METAIJIOB ONMMUCAHUEM ITPOU3BO/ICTBA ATTFOMUHHSL.
Yemanasnueams  3aBUCHMOCTH  00JIacTEll  NMPUMEHEHHUSI aJTFOMUHUS U €TI0 CIUIABOB OT CBOWCTB.
Ilposooums  pacy€Thl TO XUMHYECKUM (OpMyJiaM | YPaBHCHHSIM  PEAKIUH, TPOTCKAIONINX C
Y4aCTHEM AJIFOMUHUS U €r0 COeAMHEHUN
51 AmomMuHui i ero Xapakxmepuzosams  amOMUHHAA TI0 €ro  MNOJOXEHHUIO B [lepuoauyeckoil cHCTEME XMMHUYECKUX
COCTMHEHUS anemenToB . 1. Menaeneena.
Onucvieamsw CTpOEHHUE, ¢usnueckne M XMMHYECKHE CBOWCTBA AIFOMHHHUS, IMOATBEPIKAAS UX
COOTBETCTBYIOIIMMH YPAaBHEHUSIMU PEAKLUH.
ObvscHambs TBOUCTBEHHBIN XapaKTep XUMUYECKUX CBOMCTB OKCH/IA U TUIPOKCHUIA ATFOMUHUSA.
Konxkpemuszupoeams  31€KTPOJUTUYECKOE TOJIYyYEHHUE METAJIJIOB OMCAHUEM MPOU3BOICTBA ATFOMUHHSL.
Yemanasnueames  3aBUCUMOCTH  00JACTEl  NMPUMEHEHMUS ATFOMUHUS U €70 CIUIABOB OT CBOMCTB.
IIpogooums pacu€Tsl TO XUMHYECKUM (GopMylaM | YPaBHEHHUSM pEaKIHi, MPOTEKAIMUX C
Y4aCTHEM ATFOMHHUS U €r0 COCTMHEHUI
52 Keneso u €ero Xapaxkmepuzosams TOJI0KEHHUE Kene3a B [lepuonnueckon cucreMe XuMuyeckux oanemeHros J[. .
COCIMHEHUS MGHILGJ'IGGBa, 0COOEHHOCTH CTPOCHUSA aToOMa.

Onucvieams GU3NYECKUe U XUMHUYECKHUE CBOWCTBA )Keje3a, MOATBEpKAas ux COOTBETCTBYIOIIUMHU
YPAaBHEHUSMH PEaAKIU.

O6vsacuams ~ HamMume — JBYX — TEHETHYeCKMX  PAIOB coeanHenwmii xenesa Fe?* u FO® .
Ycemanasnueams  3aBUCHMOCTH  OONacTell MPUMEHEHMS JKeje3a U €ro CIUIaBOB OT CBOMCTB.
Ilposooums ~ pacy€Thl MO  XUMHUYECKMM  (OpMyJIaM ¥ ypaBHEHHUSM PEaKLUi, MPOTEKAIOIINX C
YYaCTHEM JKeJie3a U €ro COEAUHEHHUI.

Habnwoams n onucviéams peakliuu MEXy BELIECTBAMHU C IMOMOIIIBIO PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA
XUMUHU




53 Kenezo u ero Xapaxmepuzoseams nonoxkenue xenesa B [lepuoguueckoit cucteme xumuueckux snemeHtos . H.

COCTMHEHUS MenpeneeBa, 0COOCHHOCTH CTPOSHUS aTOMA.

Onucvieams GHu3NUeCKue U XMMHUYECKHE CBOMCTBA Kele3a, MOATBepxKaas ux COOTBETCTBYIOLIUMU
YPaBHEHUSIMU PEAKLIMIA.
Obvsacuams  HaNMYKME  JIBYX  TEHETHYECKHX  PSIJIOB COSAMHEHUH Kele3a Fe?* u FO3* .
Ycemanasnueams  3aBUCHUMOCTH  OOJNacTeld MPUMEHEHHS JKEJe3a U €ro CIUIAaBOB OT CBOMCTB.
Ilpogooums  pacuéTel 1O  XUMHUYECKUM  ¢opMyslaM U ypaBHEHUSIM PeakKIii, MPOTEKAIOIIUX C
Y4aCTHEM JKEJI€3a U €r0 COCIMHEHHUM.
Habniooams n onuceieams peakiiuu MeXay BELIECTBAMH C IMOMOIIBI0 PYCCKOTO (POAHOrO) s3bIKa U S3bIKA
XUMHUH.

54 [IpakTuueckas pabota 7 | DKCIIepUMEHTaIbHO UCCIe008amb CBOWCTBA METANIOB M UX COCAMHEHUM, pellaTh SKCIepUMEHTaIbHbIC

«PemieHrne sKCIEPUMEHTAIBHBIX | 3a1a4M 10 TEME «Metassn.

3a7a4 110 TeMe «MeTambi» Pabomampw c 1a060paTOPHBIM o0opyaoBaHHEM U HarpeBaTelbHBIMU  NpubOpamMu B
COOTBETCTBUHU  C MpaBUJIAMU TEXHUKU O€30MaCHOCTH.

Habniooams cBolicTBa METANJIOB U HUX COCAMHEHUN W SBICHUH, IPOUCXOIAIINX C HUMH.
Onucvleams XUMUYECKUM IKCIEPUMEHT C TOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U A3BIKA XUMHHU.
Dopmynuposams BIBOJBI IO pe3yJbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA
Onpedensimo (ucxons u3 ydeOHOM 3agaur) HEOOXOAMMOCTH WCIIOJIB30BAaHUS HAONIOACHUS WM
JKCIEPUMEHTA

55 Koppo3us metaninoB u cnocoObl | OOBSICHITH, YTO TAKOE KOPPO3HUSL.

3alllUTBI OT HEE Paznmuuamo XUMHYCCKYIO U 3JICKTPOXUMHNYCCKYIO KOPPO3HH.

Unmocmpuposams  TIOHITHS  «KOPPO3HS», «XUMUUYECKASI KOPPO3US», «ITEKTPOXUMHUYECKAsT KOPPO3HSI»
puMepamu.
Xapaxkmepuzoeamsb ~ cOCOOBI  3aIIUTHl  METAUIOB  OT KOPPO3HH

56 Mertamtet B mpupone. [lonsitue o | Kraccugpuyuposams  GopMbl  TPUPOAHBIX  COEJUHEHUN METAJIOB.

MeTaJTypruu Xapaxkmepuzosamwv 001IME CTIOCOOBI MOTYUYEHUS METAJUIOB: MHUPO-, TUAPO- U JIEKTPOMETAJUTYPTUH.
Konkpemuszuposams 3T cmocoObl ~ TpUMEpaMH | ypaBHEHUSMU pEaKIMid C COCTaBIICHUEM
3JIEKTPOHHOTO OajaHca.

Onucvleams JTOMEHHBIM MPOILIECC U ANEKTPOIUTUUYECKOE MOJYyUCHHE METAIIOB.
Paznuuamo u€pHbIe U IBETHBIE METAJUTBI, YYTYHBI M CTAITN
57 Meramiel B TIpUpOJIE. Knaccugpuyuposams  GHopMbl  TIPUPOJIHBIX  COEIUHEHUN METAJUIOB.

[ToHsiTHE O METAILITYPTrUN

Xapaxmepuzoeams o01IE CLIOCOOBI OTYYEHUS METAIUIOB: IUPO-, TUAPO- U AIEKTPOMETAIUTYPIHH.




Konxkpemusuposams ~ 3T c11ocoObI
AJIEKTPOHHOTO OaJiaHca.
Onucvieams JTOMEHHBIH TIPOIECC U INEKTPOIUTHYECKOE MOTYUYCHHE METAIIOB.

Paznuuams 4€pHble U IBETHBIE METAJUIbI, YYT'YHBI U CTAJIH

IpUMepaMu U YPaBHEHHUSIMH pEaKIMid C COCTaBICHHEM

58 Pemenue 3a7a4 Ha 1Iposooums paccueThl Ha HAX0XKJIEHUE MPAKTUYECKOTO BBIX0/1a MPOAYKTAa XMMHUECKOM peakItu.
HaXO0KICHUE BbIXOJ1a OIMMCBIBATh PCAKIIUU MCKAY BCIICCTBAMH C ITIOMOIIBIO PYCCKOT'O (pOI[HOFO) SI3BIKA U A3bIKA XUMHH.
MPOAYKTa peaKInU

59 Pemenue 3a1a4 Ha 1Iposooums paccueThl Ha HAX0XK/IEHUE MPAKTUYECKOTO BBIX0/1a MPOAYKTAa XMMHUECKOM peakInu.
HAXOXICHUAE BBIXOJIa OIMCHIBATh PEAKIIMU MEX/1y BEIIECTBAMHU C IIOMOIIBIO PYCCKOTO (POAHOIO) SI3bIKA U SI3bIKA XUMHUHU.
MPOAYKTa peaKkuu

60 Pewenue 0Ob0cHo6bI8aMb NCTIOIB30BaHUE EIUHUL] U3MEpPEHUs B pacueTax. [[pon3BoAUTh BEIUMCIIEHUS U OIIEPUPOBATH
KOMOHMHHUPOBAHHBIX 33144 MOHATHIIMH «Macca, «00beM», «MaccoBasi J10JID», «00BbeMHAs A0, «TerIoBOr 3h(HEKT», «KOIHUECTBO

BEILIECTBAY, KCKOPOCTh PEAKLIUNY, KKOHLEHTPALIUI.

61 Pemenue 0b60cHo8bI6aMb NCTIONB30BAHUE EIUHUI] U3MEPEHUs B pacueTax. [[pon3BoAUTh BBIUKCICHHS U ONIEPUPOBATH

KOM6I/IHI/IpOBaHHbIX 3aJa4 IIOHATHUAMU «Maccay, ((06’I)CM)), «MaccoBas ao0JAa», «o0BeMHas JOJISI», «TETIIIOBOM 3(1)(1)61@», «KOJINYECTBO
BEIIECTBAY», KCKOPOCTh PEAKIIUNY, KKOHIICHTPAIIUI.

62 Pemenue Xapaxmepuzoeams o01IMe, OCOOCHHBIC | HHIUBUyaTbHBIC
OKCIIEPUMEHTAIBbHBIX CBOMCTBAa KHCIIOT, OCHOBAHUM, COJIEM B CBETE€ TEOPUHU DIECKTPOJIUTUYECKON AUCCOLMALUU.
3az1aq Apeymenmupoeams BO3MOKHOCTb IPOTEKAHUS XUMUYECKUX PEAKIINI B paCTBOPAX MEKTPOIUTAX UCXOMS U3

YCIIOBHA.
Knaccugpuyuposams Heopranndeckue BelecTBa o COCTaBy U CBOWCTBaM.
IIpusooums ipuMepsI MpeICTaBUTENEH KOHKPETHBIX KJIACCOB U IPYI HEOPTAHUYECKUX BEIIECTB
63 O06o0uieHne 3HaHUHM 1O ObvscHaAmb, Ymo maxoe ps0 aKMueHOCMuU Memanos. llpumensams e2o 0151 Xapakmepucmuky XumudecKux

TeMe «MeTaJlbl»

ceolicme npocmulx eujecme-memannog. Qbobwames cucmemy XumMudeckux COUCME Memanlos Kax
80CCMAHOBUMENbHBIE CBOUCNBAN.

Cocmasnams ~ MOJEKYJIApPHbIE  ypaBHEHUS  PEAKIUH, XapaKTEPU3YIOIIUX XUMHUYECKHE CBOMCTBA
METAJUIOB B CBET€ Y4YEHH 00  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX IIPOLECCAX, a peakuuud ¢
YYaCTHEM  DIIEKTPOJIUTOB, IIPEACTABIATH TAK)XKE U B MOHHOM BUJIE.

Habnrooams u onucviéams peakiii MEXAY BEIIECTBAMH C IIOMOIBIO PYCCKOTO (POIHOTO) sA3bIKA U A3bIKA
XUMUU.

Camocmosamenvho ~ TPOBOJUTH  OIBITHI,
cO0JII0/ICHHEM NPAaBUJI TEXHUKH 0€300aCHOCTH

TIOATBEPKIAIOIINE XUMHUYECKHE CBOMCTBA METAIOB C




64

Kourpoasnas patGor 3
«MeTaLsIBD)

Buinonnams mecmul u ynpasicnenus, pewiams 3a0ayu no meme.
11Ipo6ooums oyeHKy cob6CmeeHHbIX OOCMUNCEHULL 8 YCB8oeHUU membl «Memannwly.
Koppexmuposams céou 3nanus 6 coomeemcmesuu ¢ niaHupyemovim pe3yibmamom

XuMHA M OKpY:Kawomasi cpeaa (44.)

(GOpMHPYIOT  OCHOBBI JKOJIOTUYECKON  KYJIBTYPhl COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIIJIEHHS, PA3BUTHE OIbITA SKOJIOTUYECKH OPUEHTHPOBAHHON peduIeKCHBHO-OLEHOYHOM
Y IIPAKTUYECKOU JCATEIBHOCTH B )KU3HEHHBIX CUTYALUX;

cozoaom 6ﬂa20npu}ZMHbl€ yciaosus onst paseumust COYyudlbHO 3HAYUMBIX OMHOUEHUL u, npem@e ececo,
UEHHOCMHbIX omHowerull: K CaMUM ce0e KaK X03s5€BaM CBOEH Cy,HL6BI, CaMOOIIPCACTIAOMUMCA
N CaMOPCATU3YIOIMUMCA JTUIYHOCTAM, OTBCHAIOIIMM 34 CBOC COOCTBEHHOE 6}’ZIYIIICC.

55 Xumuaeckas Koppexmuposeams CcBOM 3HaHUSA B COOTBETCTBHMM IIJIAHUPYEMBIM PE3YyJIbTaTOM
Opra”Hu3anus ILJIAHETHI Ho;zyqamb XUMHYCCKYIO I/IH(I)OpMaIII/IIO M3 pas3IMYHbIX UCTOYHUKOB.
3eMis IIpeocmasnsams nHpoOpMaLHIO IO TeME «MeTallIbl» B BUJIE TAOJIUL, CXEM, OHNOPHOIO KOHCIIEKTa, B TOM
yucne ¢ npumeHenueM cpencts UKT.
Humezepuposeams cBenieHUs 10 (pu3ndYecKoi reorpaduu B 3HAaHUSA 0 XMMUYECKON OpraHu3alyy IUIaHETHI.
Xapakmepuz06amsb COCTaB TEOJOTHIECKUX 000JI0UEK 3EMIIH.
Paznuuams MuHEpaIIbI U TOPHBIE TOPOABL, B TOM uKciie U PY /Ibl
66 3amuTa  OKpYXKarolen Xapakmepuzoeamb UICTOUHUKH XUMHUYECKOTO 3arps3HEHUS OKPYKAIOIIEH CPEBI.
cpenbl OT XMMHYECKOTO Onucvigams  TII00ANbHBIE HKOJOTHYECKUE TPOOJIEMBbl UYEJIOBEYECTBA, CBA3aHHBIE C XHUMHYECKHM
3arps3HeHUs 3arpsA3HEHUEM.
IIpeonazame MyTH MUHUMM3ALMK BO3AEUCTBHUS XUMHUYECKOTO 3arpsI3HEHUS HA OKPYKAIOIIYIO Cpey.
Ilpusooums mpuUMepsl MEXIYHAPOJHOIO COTPYAHHYECTBA B OOJIACTH OXpaHbl OKPYKAIOIIEH Cpeibl OT
XUMHUYECKOI0 3arpsA3HEHUS.
67 Hrorosas Buinonname T€CTBI U yIIpaXXHEHUs, pewiams 3a1a4U 110 TEME.
KOHTPOJIbHas1 padoTa IIpo6ooumps OLIeHKY COOCTBEHHBIX JOCTH)KEHUH B YCBOCHUU TEMBI.
Koppexmuposams cBOU 3HaHHS B COOTBETCTBUU C INIAHUPYEMBIM PE3YJIbTaTOM
68 AHanu3 UTOTOBOM Buinonname T€CTBI U yIIPpaXXHEHUs, peuiams 3a1a4i 110 TEME.

KOHTPOJILHOH paboThl

IIposooums onieHKy COOCTBEHHBIX JOCTH)KEHUN B YCBOEHUHU TEMBI.
Koppexmuposams cBOM 3HaHUS B COOTBETCTBHH C INITAHUPYEMBIM PE3YIIbTATOM




CucreMa oneHUBAHU S

KPUTEPMM OUEHNBAHUMA PA3JIMYHBIX ITPOBEPOUYHBIX PABOT
ITpu onieHKe y4eOHbBIX TOCTHKEHUH ydaluxcs IPUMEHeTCs KpUTeprabHas CUCTEMa OLIEHUBAHUS 110 MATHOAIbHOM HIKalie (0OTMETKa «1» He CTaBUTCH):
Kpurepun orieHKM IpOEKTHOM M MCCIIeI0BaTENbCKON padoThl pa3pabaThIBAIOTCS C yUETOM IieNieil U 3a7ay IPOSKTHOM JESITEeIbHOCTH Ha JAHHOM JTare
oOpa3oBaHus.
Kpumepuu unouguoyanvnozo npoekma:.
1. CnocoGHOCTh K CaMOCTOATEIBHOMY IPUOOPETEHUIO 3HAHUM M pelIeHUI0 MpoOJeM, MPOSBISAIOIIAsACS B YMEHUU ITOCTaBUTh MPoOJiIeMy M BbIOpaTh
aJIeKBaTHBIC CIOCOOBI €¢ pemeHus, BKIOYas TOUCK H 00paboTKy uHpopManuu, (QOPMYIUPOBKY BBIBOJOB W/WIM OOOCHOBaHHE U
peanu3aluio/anpodanuo NPUHITOTO pelleHusl, 000CHOBaHUE U CO3/1aHue MPOrHO3a, MOJIENIN, MAKeTa, 00bEKTa, TBOPUECKOrO pelieHus U T. 1. JlaHHbIH
KPUTEPHIA B IIEJIOM BKIIOYAET OLEHKY C(hOPMUPOBAHHOCTH MTO3HABATEIBHBIX YIEOHBIX JEHCTBUI.
2. CpopMHUPOBAHHOCTh NPEAMETHBIX 3HAHUN U CIIOCOOOB JEMCTBUM, MPOSBIAIOLIA’CS B YMEHHM PAacKpbITh CoOJiepXKaHHe padoThl, IPaMOTHO MU
00OCHOBAHHO B COOTBETCTBUU C pacCMaTpUBaeMOi MPOOIEMOi/TeMOIi UCTIOb30BaTh UMEIOIINECS 3HAHUSI U CIIOCOOBI ICHCTBHIA.
3. ChopMHUPOBAaHHOCTb PErYJIATUBHBIX JEHCTBUMN, MPOSBIAIOMIAACA B YMEHUU CAMOCTOSITEIbHO IUIAHUPOBATh W YIPABJIATh CBOEH MO3HABaTEIbHON
JeSITEIbHOCThIO BO BPEMEHHM, UCIIOJIb30BaTh PECYPCHBIE BO3MOKHOCTH JUIsl JOCTUIKEHUS LIE€JI€H, OCYIIECTBISATh BEIOOP KOHCTPYKTUBHBIX CTpAaTETUil B
TPYJAHBIX CUTYalUsX.
4. CchopMupOBaHHOCTh KOMMYHHKATHBHBIX JICHCTBHIA, POSBISIONIASACSA B YMEHUH SICHO H3JIOKUTH U O(DOPMHTD BBIITOJIHEHHYIO paboTYy, PEICTaBUTh €€
pe3yJIbTaThl, apryMEHTHUPOBAHHO OTBETUTH Ha BOIIPOCHI.
MaxkcuManbHasi OlleHKa MO0 KaXJA0My KpUTEpHUIO HE JOJDKHA mpeBblmiarth 3 OamnoB. [Ipu TakoM mojxone JocTukeHue 0a30BOTO YpoBHS (OTMETKa
«yIIOBJIETBOPUTEIBHO») COOTBETCTBYET IMOJIYyUYEHHUIO 4 MEpBUYHBIX OAJUIOB (IO OJHOMY Oaiiy 3a KaXIblii M3 YEeThIPEX KPUTEPHEB), a TOCTHIKEHUE
MOBBIIIECHHBIX YPOBHEW COOTBETCTBYET MOIY4YEHHIO 7—9 mnepBUYHBIX OamioB (OTMETKa «xopomio») win 10—I12 mepBuuHbIX OayioB (OTMETKa
COTITUIHON).
Kpumepuu oyenku ycmnozo omeema
Otmerka «5»: - OTBET NOJHBIM W NPABWIBHBIM Ha OCHOBAaHMM M3YyUEHHBIX TEOPHUM; - MaTepHal H3J0XKEH B OIPEIEICHHON JIOTHYECKOU
MIOCJIEI0BATEIBHOCTH, JINTEPATYPHBIM SI3bIKOM; - OTBET CaMOCTOSTENbHbIN. OTMeTKa «4»; - OTBET MOJHBII U MPaBUIbHBIA HA CHOBAaHMM U3YYEHHBIX
TEOpHif; - Marepuan H3JI0KEH B ONpPEJeNeHHON JOrMYecKoW IOCIe10BaTeIbHOCTH, MPH 3TOM JIOMYIIEHBl JIBE-TPU HECYLIECTBEHHBIE OIIMOKH,
UCIpaBlieHHbIE IO TpeOoBaHMIO yuutens. OTMeTka «3»: - OTBET MOJHBINA, HO MPHU 3TOM JOMYIIEHA CYIIECTBEHHAas OIIMOKa WM OTBET HETOJIHBIH,
HecBs3HBIM. OTMeTKa «2»: - MpU OTBETE OOHAPYKEHO HEMOHMMAaHHE y4yallMMCsl OCHOBHOIO COJEpKaHUs y4eOHOro marepualia WK JONMYIIEHBI
CYIIECTBEHHBIE OINOKH, KOTOPBIE YUHAIHIICS HE MOXKET UCIIPABUTh MIPU HABOSIIUX BOMPOCAX YUUTENs, OTCYTCTBHE OTBETA.
Kpumepuu npaxmuueckux pavom Otmerka «5»: - paboTa BBIIOTHEHA TMOJHOCTHIO M MPABWIBHO, CACIIaHbI TPaBUIbHBIC HAOIIONCHUS W BBIBOJIBI; -
HKCHEPUMEHT OCYIIECTBJIECH M0 IUIaHYy C YY€TOM TEXHHMKH O€30IacHOCTH M MpaBHJ pabOThl C BEIIECTBAMU M OOOPYAOBAaHHEM; - MPOSBICHBI
OpPraHMU3aIMOHHO - TPYAOBbIE YMEHHUS, TOAEPKUBAIOTCS UUCTOTA pabOYero MecTa 1 Mopsi10K (Ha CToJe, 5KOHOMHO HCIOIb3YIOTCS peakTHBhI). OTMETKa
«4»: - paboTa BBINOJHEHA MPABUIIBHO, CJENaHbl MPaBUIbHbIE HAOIIOAEHUS U BBIBOJBI, HO MPH ATOM JKCIIEPUMEHT NPOBEACH HE IMOJHOCTHIO WU
JIOTYILEHbl HECYIIECTBEHHbIE OUIMOKM B paboTe ¢ BemlecTBaMu U obopyaoBaHueM. OtmeTka «3»: - paboTa BBIIOJHEHA MPAaBWJIBHO HE MEHEE YeM



HAMOJIOBUHY WJIM JOIYILEHA CYIIECTBEHHAsI OIMOKA B XOJI€ SKCIIEpUMEHTa B 00BbsACHEHUH, B 0GOpMIICHHH pabOThl, B COOIIOICHUN MPAaBUI TEXHUKHU
0e30MmacHOCTH Ha pa0doTe C BEIIECTBAMHU M 000pYyIOBaHUEM, KOTOpasi UCTpaBisieTcs mo 37 TpeboBanuto yautens. OTMeTKa «2»: - JOMYIICHBI I8¢ (|
0oJiee) CyIIECTBEHHbBIE OMUOKHM B XO€E: SKCIIEPUMEHTA, B 00BsICHEHUH, B 0OPMIICHUH PAaOOTHI, B COOIIOJICHUN TTPaBUJI TEXHUKH 0€30MacHOCTH TIPH
paboTe ¢ BemecTBaMu B 00OPYJOBAaHHEM, KOTOPBIC YYAIIUICS HE MOXKET HUCHPABHUTH JAaXKe MO TPEOOBAaHUIO yUuTeNs; - paboTa HE BHINOJIHEHA, Y
yUalerocsi OTCyTCTBYET SKCIIEPUMEHTAIbHbIE YMEHUSI.

Ouenka nucbMeHHbIX KOHMPOIbHBIX PAdOm

OtmeTka «5» CTaBUTCS, €CIM: OTBET MOJHBINA U MPaBUIbHBINA, BO3MOKHA HECYIIIECTBEHHAs OIIHUOKA.

OtmeTka «4» CTaBUTCS, €CITM: OTBET HETIOJIHBIN WM JOMYIIEHO HE 00Jiee IBYX HECYIECTBEHHBIX ONTHOOK.

Otmetka «3» CTaBUTCS, €clu: paboTa BBHINOJHEHAa HE MEHEe YeM HAroJOBHHY, JOMyIIeHa OJHAa CYIIECTBEHHAs OIIMOKa M MPU ITOM JABE-TPH
HECYIIECCTBCHHBIC.

OtmeTka «2» CTaBUTCS, €CIM: padOTa BBHINOJIHEHA MEHbIIE, YeM HAIOJOBHHY WU COJEPKUT HECKOJIBKO CYIIECTBEHHBIX OMIMOOK, MO0 paboTa He
BBITIOJTHCHA.

[Ipu orieHKe BHIMOTHEHHS MUCbMEHHON KOHTPOJIBHOM paboThl HEOOXOIUMO YUUTHIBATh TPeOOBaHUA equHOr0 opdorpaduyeckoro pexunma. OTMeTKa 3a
HUTOTOBYIO KOHTPOJBHYIO pa0b0Ty KOPPEKTHPYET MPEIIISCTBYIONINE TIPY BBEICTABIICHUU OTMETKH 33 YETBEPTh, MOIYTOIUE, TO/I.

Ouenka mecmoegwix padom

TecTbl, cocTosE U3 MATH BOIMPOCOB MOXHO HCIIOJIB30BaTh MOCIIE U3YUYCHHS Kakaoro matepuana (ypoka). Tect u3z 10—15 BonpocoB ucHob3yercs
JUIA Ieproaudeckoro KoHTpous. Tect u3 20—30 BOmpocoB MOKHO HCTIOIB30BATh JIJIsl MTOTOBOTO KOHTPOJISL.

[Tpu orleHUBaHUY HCIIONB3YETCs CIICYIOIIAs IITKaja:

Jl11s TecTa U3 MmsITH BOIIPOCOB

HET OIIMOOK — OLIEHKA «5»;

OJTHA OIITMOKA — OLIEHKA «4»;

IIBE OIIMOKU — OIIEHKA «3»;

TPH OIIHOKH — OIICHKA «2».

Jist recta u3 10 BOpocoB:

9-10 mpaBHUIBHBIX OTBETOB — OILIEHKA «5»;

7-8 IpaBUIILHBIX OTBETOB — OIICHKA «4»;

5-6 IPaBMIILHBIX OTBETOB — OIICHKA «3»;

MEHBIIIE 5 MPaBUIBHBIX OTBETOB — OIIEHKA «2).



Hmozosan konmpoavnasa paboma 3a Kypc 8 knacca (oopazeu)
Yacts 1

Ilpu évinonnenuu 3a0anuii 3moii 4acmu 0O HOMepPOM BbINOJHAEMO20 BAMU 3A0AHUSL 8blOepume 00UH
gapuanm omeema

1. Yucno aToMOB BceX XMMHUYECKUX JIEMEHTOB B MoJIeKyJe (pochopHOI KUCIOTHI paBHO:
1)3 2)6 3)10 4)8

2. Yucno npoTOHOB, HEUTPOHOB U 3JIEKTPOHOB B aTOME XJI0pa 7 Cl

1) p*—18;n°—-18;&— 18 3)p*—17;n°-18;&-18

2)pt-17;n°-17;8-17 4)pt-17;n°—18;&- 17

3. I'pynmna ¢hopmy:t BemecTB ¢ HOHHBIM TUIIOM XUMUYECKON CBS3H:

1) NazS, KCI, HF 3) CO», BaClz, NaOH

2) K20, NaH, NaF 4) Ca, O2, AICI3

4. BemiecTBo, KOTOPOE B BOJAHOM PacTBOPE MOJTHOCTHIO TUCCOLIUUPYET:

1) okcun Meau  2) HATpAT Kaaus 3) cynbdart 6apus 4) rugpoxcu xenesa (111)

5. OIHOBPEMEHHO HE MOT'YT HaXOAUTHCS B PACTBOPE HUOHBI:

1) H*, Ba®**, OH", NO3" 3) Zn?*, K*, CI', SO4?"

2) Fe**, Na*, NO3™, SO4* 4) K*, Na*, OH", CI
Yactp 2

B 3a0anuu 6 na ycmanosnenue coomgeemcmeus 3anuwiume 6 maoauyy yugpsvl 6bl0paHHbIX 8aMU
omeemos, a 3amem NOJIYUEHHYI0 NOCed08amelbHOCb YUPp nepeHecume 8 OIAHK omeemos 0e3
npobenos u opyeux cumeonos. (L{ugpvi 6 omeeme mocym nosmopamucs).

6. YcTaHOBHTE COOTBETCTBUE MCKOY (1)0pMy.]'IOI71 BCIICCTBA U KJIACCOM COCIHMHCHUA:

®opmy.ia BellecTBa: Kaacc coennnenus:
A) LiOH 1) conb
b) SO 2) OCHOBHBIN OKCH/T
B) HNO3 3) HEpaCcTBOPUMOE OCHOBAHHE
I') CaCOs3 4) KUCIOTHBIN OKCHUJT
5) kucnota

6) pacTBOPUMOE OCHOBaHHUE

A b B I

Omeemom K 3a0anuio 7 s611emcs nocied08amenbHOCms Yudp, Komopvle coOmeemcmeayiom
HOMepam NpasusibHbIX 0meemos. 3anuuiume 8blOpaHHble YUPpPvl 8 OIAHK OMEEmos 8 nopsaoKe
so3pacmanust 6e3 npobenos u Opyeux CUM80JI08.
7. B peaxiuio ¢ pacTBOPOM COJISTHOW KHUCIIOTHI BCTYIIAOT:

1) pTyTh 2) rMAPOKCUA MarHus3) OKCUJ HaTpus

1) KapboHart HaTpusa 5) xnopug 6apua6) okeng cepbl (V)

\ Omeemom K 3a0anuio 8 A81Aemcs yucio. Yxascume eOuHuyy usmeperus \
8.B 450 r Bompl pactBopwin 50 r comu. MaccoBasg 1oyl COJIM B IOJYYEHHOM pPacTBOpE
paBHa %. (3amuIIM 9UCI0 ¢ TOYHOCTBIO JI0 IECATHIX ).

Ouenusanue mecma
Bormpocs! 1 gyactu onernBatorces B 1 6amin. Bompocsr 3agannii Ne6-7 — 2 6anna, 3aganue Ne§ -
3 6ama. Mroro 3a Bce Bompock! 12 Ganos.




HNTorosasi KOHTpPOJLHAs padoTa 3a Kypc XHMHH B 9 Kiacce (o0pa3en)
Ha Bce Bonpochl BO3MOKeH TOJIbKO OIMH NPABWIbHBIH OTBET.

1. lles104HO03eMeJIBHBIM METAJLIIOM SIBJISETCH:

A)Br B)B C)Ba D)Be

2. Han0oJ1ee BbIpaKeHHbIMHM HEMETA/UIMYECKUMH CBOMCTBAMM 00J1a/1a€T:

A) Si

B)P

C)Cl

D)S

3. Ilpu nponycKkaHUM Yepe3 pacTBOP XJI0pHIA KAIbLUs Maccoii 60 r ¢ MaccoBoii 10J1eli coiu
15% wu30bITKa pacTBOpa KapOOHATa KAaJIUs BbINAJAET 0CAA0K Maccoii (1):

A) 8,3

B) 10

C)0,81

D) 8,1

4. YkaskuTe yTBep K/ieHUue, B KOTOPOM pedb HaeT 00 a30Te KaK BellecTBe:

A) MakcuMaibHasi BAJIGHTHOCTh paBHa 4

B) crenenu okucnenus u3MeHstoTcs ot -3 a0 +5

C) obpazyer mostekyiy N2

D) B3auMOEHCTBYET C KHCIOPOIOM IIPH BBICOKON TEMITEpaType

5.Kakasi 4acTHIIa HMeeT JIeKTPOHHYI0 KoHpurypamuio 15°2522p°®3s23p®:

A) CI

B) K

C) K*

D) Ca

6. U3 mnepeuyuciieHHBIX CYKAeHHl 0 mnpaBujax 0e3omacHoii padoTbl B XHMHYECKOH
JIadopaTopuM U ¢ nmpenaparamMu ObITOBOM XUMHUM BbIOepPUTE 0JHO HJIH HECKOJBKO BePHbIX.
A) B nabGopaTopun HaM4ue KUCIOTHI B PACTBOPE OMPEACIIAIOT Ha BKYC.

B) Ilpu pabGote ¢ mpemapaTamu OBITOBOM XUMHUH, COAEpXKAIIUMU MIENOYb, HEOOXOIHUMO
MCIIOJIb30BaTh PE3UHOBBIE NEPUYATKH.

C) Ilpu monajaHuu pacTBOpa KHUCIOTHI Ha KOXKY, €€ CleqyeT MPOMBITh BOJOW U 00paboTaTh
pacTBOPOM MUTHEBOW COJIBI.

D) JlerkoBocruiaMeHSIOIMUECs KUIKOCTH, HAIPUMEp alleTOH, pa3peliaeTcsl XpaHUTh TOJIBKO B
XOJIOJMITbHUKE. ?

7. Kakoii ra3 od6pasyercsi npu B3aNMOAeiiCTBMH KOHIEHTPHPOBAHHON a30THON KHCJIOTHI €
cepedpom?

A) NO

B) NO:

C) H2

D) O

8. Ykaxkure popmy.1y J1eTy4ero BOAOPOAHOr0 COeIHHEHHS dJIeMeHTa VA -Tpynnbl:

A)HD B) H20 C) H3D D) HsD

9. C kakuM HeMeTaJJIOM a30T B3aMMO/IeiicTBYeT MPU HOPMAJIBLHBIX YCJIOBHUSIX:

A)K B)Cu C)Fe D)Li

10. PemuTe ueno4yky npeBpamieHus:

Na;O—NaOH—-Na>S<S »H2S—>S02->S03—~K2504—~BaSO4
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