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[lporpamma coOTBETCTBYET TPEOOBAHMAM K CTPYKTYPE NPOrpamMM, 3aaBJICHHbBIM B OIOC, v BKIO4aeT:

|. [naHupyemble pe3ynbTaThl OCBOCHUA y4eDHOro npeimera, Kypea.

2. Conieprkanue yueGHOro npeamera, Kypea GHONOrHH.
3. TemaTnuecKkoe rnjiaHupoBaHWe ¢ yKasaHHEM KOJIMUECTBA 4acoB, OTBOJAMMBIX Ha OCBOCHHC KaykA0H TEMbI,

1. PesyanTarhl OCBOCHUS KyPCa XUMHH
JInuHocTHbiE:

B LEHHOCTHO-OPUEHTALIMONHOI C(hepe — UYBCTBO FOPAOCTH 38 POCCUHCKYHO XUMHUUECKYIO HayKy,
FyMaHu3M, OTHOLIEHHE K TPy, UEIeyCTPEMIICHHOCTD,

dopmMHpoBaHHE UEHHOCTH 310POBOro 1 Be3onacHoro odpasa JKU3HK. YCBOCHHUE MPaBUN
MHAWBUAYAJbHOIO M KOJNEKTHBHOrO 6€30MacHOro MoBEAEHU B YPE3BbIUAHHBIX CHTYaALUAX,

YIPOKakULKUX JKH3HH W 310POBLIO toaen;

B TPYAOBO#H chepe — roToBHOCTL K 0CO3HAHHOMY BLIGOPY AanbHelel 06pa3oBaTebHON TPAEKTOPHH,
B MO3HABATEIbHOH (KOPHHTHBHON, HHTEINEKTYallbHON) chepe — yMEHHE yNnpaBasTh CBOEH
NO3HABATENLHOW AEATENLHOCTRIO.

dhopMUpOBaHHE OCHOB IKOJIOIHUECKOH KYJIbTYPbl, COOTBETCTRYIOLLEH COBPEMEHHOMY YPOBHIO
IKOAOIMHECKOTO MBILIJIEHHS, PA3BHTHE ONBITA IKOJOMMYECKH OPUEHTUPOBAHHON PEPIIEKCHBHO-

OLLEHOUHOH M ﬂpal(THlICCI\’OFI JCATENBLHOCTH B IKM3HCHHbBIX CUTYALIMAX]

Meranpeameribie:

YMEHUE CAMOCTOSTE/ILHO OMpPE/IeNsTh Leu CBOEro obyuenus, CTaBuTh M (popmyanposarte Ans ceds
HOBbIE 2ajlaun B yuEhe M NO3HABATCILHON ACATENLHOCTH, PA3BHBATL MOTHBBLI M HHTEPECHI CBOCH Mo-
3HABATEJILHOW AEATE/LHOCTH,

YMEHHE CaMOCTOATENLHO MJAHHPOBATL MYTH NOCTHIKCHMA U.ellel:l. B TOM YHKCNE allbTEPHATHBHBIC.
0CO3HAHHO BbIOUPaTL Hanbosnee APPekTHBHBIE CrOCODDI pelleHns YUeOHbIX 1 MO3HABATEIbHBIX 3a/1a4;
YMEHHE COOTHOCHTL CBOM JIGHCTBHS C NIAHWPYEMBIMH PE3Y/IbTATAMM, OCYLUECTBATE KOHTPOL CBOCH
[EATEILHOCTH B MpoLecce AOCTHIKEHHS pesy/nbTara, OnpefensTh crnocolbl JeicTBUi B pamkax
NPEANOKEHHBIX  YCJOBUH 1 TpeboBaHuil. KOpPpeKTUpOBaTH CBOM JACHCTBMA B COOTBETCTBHW ¢
M3MEHSIOILLEHCS cuTyaLnei:

yMEHHE OLICHUBATH NPaBHILHOCTL BLINOAHEHUA y4eOHOM 3a1auu, COOCTBEHHbIE BO3IMOMKHOCTH €€
peLLeHus:

BjajlcHHE OCHOBAMU CAMOKOHTPOJI, CaAMOOLIEHKH, NPUHATHA pGLLleHHﬁ W OCYLIECTBACHHWH OCO3HAHHOIO
BbiGOpa B yueOHONU 1 No3HaBaTE/IbHON NCATE/IbHOCTH,

YMEHHE OMNpefeaTh MOHATHA, CO3AaBaTh 0GOBLIEHNS, YCTAHABINBATL AHANIOMHH, KNACCH(DHLMPOBATD.
CAMOCTOATENILHO BbLIOUPATL OCHOBAHUS W KPHUTEPHK JUIS KJIaCCH(HKAUMH, YyCTaHABANBATL MPUUMHHO-
CAENCTBEHHBIC CBA3M. CTPOMTL  JIOPMYECKOE  pACCYKAGHWE, YMO3aKklioueHHWe  (MHIYKTHBHOE.
AEAYKTHBHOE W 110 @HANIOTMH) W 1€/1aTh BbIBObI

yMeHUe CO34aBaTh, NPUMEHATL W NPeoOpPasoBbIBATL 3HAKM ¥ CHMBO/IbI, MOJIENH W CXEMbI [U1Sl PELICHHS
y4eOHbIX M [03HaBaTE/bHbLIX 3a/ad;

yMEHME OpraHHn30BbIBATL YyueOHOE COTPY/AHHYECTBO M COBMECTHYIO NEATENLHOCTh € y4uWTENeM |
CBEPCTHUKAMM: PAbOTATh WHAMBALYANbHO W B IPYNNE: HAXOAMTh Obulee peueHde W paspeiuati

KOH(JIMKTBI HA OCHOBE COINIACOBAHMS NO3NLLIAN M YUETA UHTEPECOB: (POPMYIMPOBATE, APIYMEHTHPOBATI



W OTCTAMBATH CBOE MHEHMHE!
—~  yMEHHME OCO3HAHHO UCNOJIb30BaTh pedeBbie CPEACTBA B COOTRBETCTBMH C 3ajadeid KOMMYHHKaLHK 173
BbIpaKeHHs CBOMUX HYBCTB, MbICTEH W nmpeﬁnocreﬁ: TIAHUPOBAHKA W PEryJIsLHK CBOEH nearenb-

HOCTH: BAA/ICHHE YCTHOM ¥ NMUCEMEHHON PeUbIO. MOHOJIOHYECKON KOHTEKCTHON PEUbIO,

—  (opmupoBaHMC W  Pa3sBUTHE KOMNETEHTHOCTH B 061aCTH  WCIMOJIL30BAHUS  HH(OPMALMOHHO-
KOMMYHHKALIMOHHBIX TEXHONOI Wi
~  opMHpOBAIIME W PAZBUTHE KONOTHUECKOTO MbILUICHHUS. YMEHHUE FIPUMEHSATL €rO B NO3HABATE/ILHON.
KOMMYHMKaTHBHOW, COLMAbHOH NPAKTHKE 1 NpoeccHOHANBLHOH OPUEHTALWK.
IMpeameTtnbie: JluunocTubie pe3ynbTaThbl obyuenus

Yualuiicsa ponuen:
IHATH W NONMMATE: OCHOBHBIE HCTOPHUECKHME COBLITHS, CBA3AHHBIC C PA3BUTHEM XUMUU W OOLLECTBA; AOCTHIKEHMS
B OGAACTH XMMMHM M KYJbTYPHbIE TPaAMUMM (B HACTHOCTW, HAY4HbIE TPAJMLMH) CBOGH CTpaHbl, 0011eMHPORBIE
NOCTHIKEHHMS B 061aCTH XMMUH, OCHOBHbIE MPUHLIMITLI M NPaBHJIA OTHOLLICHHWS K MPUPOAE, OCHOBbI 310pOBOTO obpasa
JKU3HK W 310poBbecOeperatoLMX TEXHOOIMH!
Npasuia MOBEACHUS B UPE3BLIMAWHBIX CHTYALMAX. CBA3ANHBIN € BO3/IEHCTBUEM PA3/IHUHbBIX BELIECTBI OCHOBHbIC
npaa W 00A3aHHOCTH rpaicnaHiHa (B TOM uucie YUALILErocs ), CBA3AHHbLIE C JIMYHOCTHbIM, npodGeccHoNHANbHLIM ¢
IHIHCHHBIM CAMOOTIPEIC/ICHUEM!
COLMANIBHYIO 3HAUUMOCTH U COAEpPIKaHHe NPOQECCH, CBA3AHHDIX C XM Hen;
HCTIBITHIBATE: UYBCTBO TOPAOCTH 33 POCCHHCKYIO XHMWHYECKYIO HAyKy M YBKCHHE K MCTOPUM CC  pa3BHTHA.
VBAKEHHE M NPUHATHE JOCTHIKCHHE XUMHH B MHPC] M06OBL K NPUPOAE; YBAKEHHE K OKPYXKalOWUM (yualmmes,
YUUTENSIM, POIMTEASAM M AP.) — YMETb CYLIATh W CAbILIATL NapTHEPa, NPU3HABATL MPABO KAXKIOro Ha cobcrBeHHOe
MHEHHWE, NPUHKUMAaTL PELUICHK C YHETOM Nno3uLKE BCEX YHACTHHKOB, HYBCTBO npekpacHoro “ ICTETHUECKHX HUYBCTB
Ha OCHOBE 3HAKOMCTBA C MMPOM BEILECTB W WX NPEBPALLCHHH; CAMOYBAKEHHE W SMOLMOHALHO-NIOJOIHTEILHOE
oTHOLleHKe k cebe;
NPU3HABATH: LEHHOCTL 3/A0POBbs (CBOErO U APYryX noaei); HeOBXOMMOCTh CaMOBbLIPAKCHHS, CaMOpeallH3aLnH,
COLIMAJILHOIrOQ NPH3HAHWS!
0CO31HABAThL: FOTOBHOCTL (WK HErOTORHOCTL) K CaMOCTOATENIbHLIM TOCTYNKaM H NEWCTBHUAM, OTBETCTBEHHOCTL 3a
MX pe3yJIbTaThl; FOTOBHOCT (W/IM HErOTOBHOCTB) OTKPBITO BLIPAKATL W OTCTAMBATEL CBOIO NO3ZULUMIO W KPHTHUHO
OTHOCHThCA K CBOMM MOCTYNKam:
NPOSIBISITL: JKONOTHUECKOE CO3HAHME, 10OPOKENATELHOCTD, J0BEPUE H BHUMATEJILHOCTDL K JIOSM, TOTOBHOCTh K
COTpYAHMUECTBY W JApyikOe, OKazaHWIO NOMOLIM TeM, KTO B Heil HyskaaeTcs; o6oGIeHHbIR, yCTORUMBLIA ¢
wibMparesibHbIA NO3HABATENLHBIH MHTEPEC, MHMLMATUBY H 1100603HATENBHOCTL B W3YYEHHW MHpa BELIECTB W
peakimil; LeneycTPEMIICHHOCTb W HACTORYMBOCTD B IOCTHIKCHHH LesIeH, FOTOBHOCTL K MPEONONEHUIO TPYAHOCTEH:
yOekACHHOCTL B BO3MOMCHOCTH MO3HAHWS TPUPOJLLI. HEOBXOAMMOCTH PA3yMHOIO MCIOb30BAHNA AOCTHIKEHUH
HAYKM M TEXHONOrMA 1utst pasBHTHs obLiecTBa;
YMeTh: YCTAHABIMBATHL CBA3h MENY LIEIbIO H3YUCHHS XHMUU U TEM, /1A H4Ero OHa OCYLECTRIAETCA (MOTHBAMM)
BLINOAHATL KOPPUIMPYIOLLYIO CAMOOIICHKY. 3aK/IOHAIONLYIOCs B KOHTPOAE 32 MPOUCCCOM WIYHCHHUA XHUMHH ¥
BHECEHHH HEOOXOAHMbIX KOPPEKTUROR, COOTRETCTBYIOLIMN dTanam u criocobam U3yucHHs Kypca XUMHK, BbIMOIHATI
PETPOCTIEKTHBHYIO CAMOOLEHKY, 3aK/TIOHAIONLylocs B OlICHKE npoliecea pE3yNbTaTa W3YHCHHMA Kypea NHMHU}

OCHORHOMN LWKOMKI, MOJABE/IEHHA UTOrOB Ha OCHOBE COOTHECEHHUS LICNICH M pe3ynbTaToR,



CTPOHTL  JKH3HCHHBIE W ﬂp0c|)eCCH014anb|-lb1e niaHbl € YYETOM  KOHKPETHBLIX  COLMAILHO-HCTOPHUCCKHMN,
MOJMTHYECKUX M IKOHOMHYECKHX YCJOBHH; OCO3HABATD COOCTBEHHbIE LIEHHOCTH M COOTBETCTBHE HX .

fl]}Hl-lHMaCMbIM B WCH3HH peme]msm: BECTH [IMAOI HA OCHOBE paBHOTIPaBHLIX OTHOILEHHWH W B3aUMHOTO YBaMmCHMHA,
BbIJCAATL HPABCTBEHHbLIH ACHEKT NMOBEACHHA W COOTHOCHThL MOCTYTIKH (cBOWM W ApYrux JiloaeH) u cobbITHs ©
NMPAUHATBIMH YTHYCCKHUMHA HOpMamMu: B Dpeaciax CBOMX BOIMOIKHOCTEH I'IPOTHBOIICI:"ICTBOBEIT}: nelcrrusiM M

BJIIHSHHUAM, NPEACTABNAIOLLHM YI'PO3Y JKH3HM, 3[0POBLIO H ©e30MacHOCTH JIMYHOCTH H obuiecTra.

Maanupyembie pe3yiabTaTbl 00yuenns:
Bhinyckuug HAYIHTCS:

OMNUCHLIBATL CBOMCTBA TBEPABIX. KHMIKHX. razoo0pa3HbIX BELLECTB, BbIAENAS HX CYLIECTBEHHbIE

NMPU3IHAKKS

~  XapaKTepu30BaTh BELIECTBA [0 COCTABY, CTPOEHMIO W CBOMCTBAM, YCTaHAB/IMBATL MPUUMHHO-
CHNeACTBEHHbLIC CBAZH Me}l{ll)/ AaHHBIMH NapaKTEPHCTUKAMHA BeulecTea,

~  pacKkpbiBaTh CMbICA OCHOBHBIX XMMHUYECKUX MOHATHH «aTOM», «MOJCKY/Ia», «KXMMHYECKHA IEMCHT,
«IPOCTOC BELIECTRON, «CJIOKHOE BEIECTROM. «BAJIEHTHOCTEY, UCIIONBL3YA 3HAKOBYHO CHCTEMY XHMHHU,

~ u3o0paxarh cocTas I pdcreﬁumx BELLECTB C [TOMOLLBLIO XMMHAUECKHUX (JOPMYIl U CYLLHOCTh XUMHUYECKMX
peakUmi ¢ INOMOILBLI0 XMMHUYECKHUX YPABHEHHIA:

—  BBIUMCIATH OTHOCHTE/LHYIO MONEKYNSIPHYIO M MOJIAPHYIO MACChl BELLECTB. & TAKIKE MAcCOBYIO 10710
XMMHHYECKOrO JJIEMEHTA B COEAMHEHUAX /18 OLUEHKH HX NPAKTHYECKON 3HAUMMOCTH;

~  CpaBHMBATL MO COCTABY OKCH/bl, OCHOBAHWS, KUC/IOTbI, COJTH;

—~  KNacCH(PHLHMPOBATL OKCH/LbI M OCHOBAHHA 110 CBOMCTBAM, KMCJIOTbI M COJIM MO COCTaBY;

~  [01b30BaTLCA J[a60pa'_rop|-|b|M 0GOpYN0BAHMEM M XMMHUUECKOH NOCY/10H:

= npDBOﬂ.HTb HECOMIKHBLIE XMUMHWYECKHWE OIllbIThl W I-136JHO£UEHMSI 3a M3IMEHCHUAMMH CBOF!CTB BELLUECTR B
npouecce WX npespailicHuii; cobmogars npasuna  TEXHWKM Ge30MacHoCTH  NpH  NpOBEACHHH
HabMOACHUA W ONBITOB!

~ paznuuaTh  IKCHEPUMEHTAILHO  KMCAOTHI WM WEIOHM, MOAL3YACh HMHAMKATOPAMHK. OCO3HaBaTh
HeoOXOMMOCTE cOBMt0/IeHUs Mep DE30MacHOCTH MU 0OPaILEHHH ¢ KHCIOTAMK H LILENoHamMH.

~  packpbiBaTh cMbich nepuoanueckoro 3akona . M. Menacneesa;

—  OIUCLIBATHL W XAPAKTEPH3OBATH TabNHuHYI0 POPMY NEPUOAMYECKONH CHCTEMbI XUMHUYECKHUX 2IEMEHTOB!

e Xapﬂl(TCpH?OBﬂ’l‘l: COCTAaB arOMHBIX FI}_l('}p H pacnpeueJleHMe HMuchaa 3J'H3KTPOHOB IO IEKTPOHHbBIM CIIOAM
ATOMOR XMMMUECKHMX 3JIEMEHTOB MAMbIX MEPHOOOB MEPUOAMUECKOH CHUCTEMbl, @ Takke Kajaus M
KalbLM;

~  pasnuuaTh BHAbI XMMHUYECKOH CBA3H: HOHHYIO, KOBAJIEHTHYIO MONAPHYIO, KOBAJIEHTHYIO HEMOAPHYHO 1
METANTHUECKYIO,

—  u30Bpakarh MEKTPOHHO-HOHHBIE (GOpMYNbI BelECTB, 00pa3oBaHHBIX XUMUYECKHMMU CBA3AMU PA3HOIO
BHOAL

o BbIABIATE 3ABMCHUMOCTI CBOMCTB BelECTR OT C']‘pOCI-iHiI HX I(pHCTEUIJlH'—ICCKHX peLLIéTOKZ HOHHBIX,

ATOMHbIX, MOJEKYJISIPHBIX. METAITHUYECKHX!

XapakTepu30BaTh XMUMHUECKHE JIEMEHTbI M WX COCAMHEHMA HA OCHOBC MOJIOKEHHMA ICMEHTOB

NepHOIHIECKOi cHcTeMe M 0COBEHHOCTEN CTPOCHHUS UX aTOMOB]



,\'ﬁpal(TepH3OBa'|‘b II&}“]HOC H MHPOBD'SBPCII‘-ICCKDC JHavucHHe MEPHOJIUHECKOTO 3AKOHa H
MEPUOAMHECKON CHCTEMbI XHMUHECKHX 2JIEMCHTOR J1. K. Menpesneepa; » oOLACHATH CyTh XHMHUECKHX
MPOLECCOB H MX MPHHUHMHAIILHOE OTANUUE OT (PUIMHCCKUX,

Ha3bIBAThL NPU3HAKK W YCIIOBMS NPOTEKAHNS XHMUHECKHX peaKiHid;

YCTAHABAMBATL MPUHAANEKHOCTL XMMHUECKOH peakLin K Onpejie/IEHHOMY TUMy [0 OAHOMY H3
KiacCHPUKALMOHHBIX NPU3HAKOB: 1) NO YMCAY W COCTABY MCXOAHBIX BELICCTE H NPOAYKTOB PeaKuuH
(peaKiiy COGAMHEHMS, Pa3oNEHUs, 3aMCLUCHHA W obmeHa); 2) o BblAEJIEHHIO WU [IOrJIOWEHNIO
TENNOTHI (PEaKivM IKIOTEPMHUECKHE H IHAOTEPMHUUECKHE): 3) MO MIMEHEHHIO creneHer OKMCEeHWs
XUMHUECKHX /IEMEHTOR (PeakUnh OKHUCIUTENLHO-BOCCTAHOBHTENbHbIE): 4) No obpatumocTu npotiecca
(peakumnu obpaTumble U HEOOpaTUMBIE);

COCTABMATL YPABHEHWS IEKTPONUTHUECKON JIMCCOUMALIMM  KMCIIOT, LUENOYeH, CONeH: MOJHbIC M
COKpALIEHHbBIE HOHHbIE YPAaBHEHUs peakuni oOmeHa; ypaBHEeHMsl OKUC/IUTENbHO-BOCCTAHOBHTENbHbIX
peakLmii:

MPOrHOZMPOBATL MPOAYKTI XUMHYECKUN peakimi 10 (opmynam/HaBaHusiM UCXOAHBIX BEILECTS!
ONpeaensiTh UCXO/HBIE BELIECTBA MO (pOpMY/IamM/Ha3BaHUAM MPOAYKTOB PEAKLWH,

COCTABNATL YPABHEHHS PeaKiinii, COOTBETCTBYIOLIMX MOCIEA0BATENbHOCTH («LENO4KE») MpeBpailieHHH
HEOPraHWYECKHUX BELLECTR Pa3/IMUHBIN KNacCoB!

BLISBAATH B MPOLECCE SKCNIEPUMEHTA MPHU3HAKHK, CBUAETEALCTBYIOUME O MPOTEKAaHHH XUMUUECKOH
peaxkimm;

APUIOTOBJISITH PACTBOPbI C ONPEACAEHHOH MACCOBOM 0/IEH PACTBOPEHHOTO BELLCCTBA,

ONpeeNsTh XapaKTep CPedbl BOAHBIX PACTBOPOB KWCAOT M LUENOHSH MO M3MEHEHHMIO OKpacKu
MHIMKaTOPOB;

MPOBO/AMTL KAuECTBEHHbBIE PEaKLMK. MOATBEPKAAIOIME HATHYHE B BOAHBIX PACTBOPAX BEIIECTE
OTAENLHBLIX HOHOB

OMpPeAEIATh NPHUHAUIEKHOCTh HEOPIraHWUECKNX BELICCTB K OAHOMY M3 M3YUCHHbIX KJ1accoB/rpynn:
METaJIbl M HEMETAIIbI, OKCH/Ibl, OCHOBAHUS, KUCIOThI, CONK!

COCTaBNATh (JOPMYJIbl BELLLECTB MO WX Ha3BAHHAM,

ONpPEAeNATh BAIEHTHOCTL W CTENEHb OKUCIICHHNS /IEMEHTOB B BELLCCTRAX,

cocTaBAsTh (POPMYNbI HEOPraHMHECKMX COCAMHEHWH NO BAIEHTHOCTAM W CTENCHAM OKHCICHUA
IEMEHTOB, @ TaKoKe 3apijaM WOHOB, YKa3aHHbIM B TabJMLUe PacTBOPHUMOCTH KHMCIOT, OCHOBAHWH W
conei:

OOBACHATL 3aKOHOMEPHOCTH M3MEHEHWA (DH3MUECKUX M XUMMUYECKMX CBOWCTB MPOCTHIX BELLECTH
(METANIOB W HEMETA/IOB) W UX BBICLIMX OKCH/0B, 0Opa3sOBaHHLIX /1EMEHTAMH BTOPOrO M TPETHENO
NepHOAOB.

Ha3bIBATH OBIME XMMUUECKUE CBORCTBA, XaPAKTEPHDIE [UISh FPYIT OKCHIOB: KMCIIOTHBIX, OCHOBHbIN:
HA3BIBATL OOLIME NHMHYUECKHE CBOMCTBA, NXapakTepHblE U KayKA0ro W3 KIacCOB HEOPraHWHECKWN
BELIECTB: KMCIOT, OCHOBAHHH, CONEH:

[IPUBOAMTH MPUMEPBI PEAKLIMIA, NOATBEPIAIONIMX XMMHUHECKHE CBOHCTBA HEOPTaHWHYECKUX BELLCCTR

OKCHAOB. KMCNOT, OCHOBAHWK W CONe:



onpeneinTh BELLECTRO-OKHUCIIKTCIL H BELIECTRBO-BOCCTAHOBHUTEI B OKMHCITHTCHBLHO-
BOCCTAHOBHTCTBHBLIX pealcmlﬂx: '
coCTaB/IATE OKHCI WTENbLHO-ROCCTAHOBHTENbLH LK OanaHe (I.Ulﬂ W3YHEHHBIX peaxl.u«iﬁ) Mo npeioKeHHLIM
cxemam peakumiil

QnucaTb ILE:MOHCT]JEILIHOHI-IIJIG W CaMOCTOATENBHO ﬂp(}BCJlE!-II[bIC XHUMHHYECKHE .‘BKCI'lepHMeHTbI',
OMNMUChLIBATL W pasiHdaTh H'SylleHHble KJ1accehbl HﬁOpFaHHHGCKHX COE,&HHBHHF‘], ﬂpOCTbIE W CHOWHLIC
BELleCTRa, XMMHYECKHE peaKiHH;

khaceuPpuuMpoBaTh U3YUEHHLIE 00BLEKTHI W ABJIEHUA,

Aenarb BhiBOIbI H }/M0'3aI{J1ID‘46HHSI M3 HﬂﬁJ’lIGﬂeHHﬁ‘ H’3yL|31-IHbIK XHMHUYECKHX 'SaICOHOMepI-[OC‘I'C‘fI.
I'IDOI'H03I*1[JOB3']“I3 CBOHCTBA HEW3YHCHHDBIX BELIECTB 110 aHaJIOrMH Co CBOMCTBAMM H3YyHeH HBIX
CTPYKTYPHPORATE W3YHEHHbIA marTepuanl M XHMHHECKYIO UH(OPMALIMIO, TONYYCHHYIO H3 [APYTHX
HCTOUHHKOBS

MOLCNHUPOBATL CTpOCHHE ATOMOB JIEMEHTOR 1-3 NEPHOAOB. CTpOCHHE MpOCTbIX MOJIEKYI1,

NpoBOAHTHL naﬁopa'l‘oprle ONbLIThlL., MNOATBEPIKIAOUIMEC XHMHUYECKHE CROMCTBA OCHOBHBLIX KJjlaCCoOB

HeopraHqucxnx BELICCTR.

Bhll’lyCKIIHK noJayunT BO3MOMKHOCTL HAYUYHTHCH:

rpamMoTHO 00palaTLCA ¢ BEUIECTBAMMU B MOBCEAHEBHOM IKHIHH,

0co3HARATL HEOOXOAMMOCTh cOOMIoAEHUs  MpaBHa  IKONOIMHECKH 6e30MnacHoro NoBeleHHs 8
OKpYKaloLLIeH NPUPOAHON CPeae;

MOHUMATb CMBICTT W HeoﬁXOHHMOCTb cobsioaeH s NPEANHCaHKH, NpealaraeMbiX B WHCTPYKLUMAX 1O
MCTIONB30BAHWIO NEKAPCTE, CPEACTB OLITOBOH XMMMH U JIP..

HENOJL30BATE NPUOBPETEHHLIC KINIOUEBLIC KOMNETENTHOCTH NP BLINOAHCHIN HCCNEA0BATENBLCKHX
MPOEKTOB MO W3YYEHHIO CBOACTB, cnocoBoB NnoayveHus 1 pacnoHaBaHua BEILICCTB]

Pa3BUBATE KOMMYHWKATHBHYIO KOMMACTCHTHOCTD, MCMONb3YA CPEeACTBA YCTHOW M MUCbMEHHOM
KOMMYHHKaLMKU NpH padoTe ¢ TeKCTamu yuebHuKa U JONONHHTENLHOH JNATEPATYPOH, CNpaBoHHBLIMK
TaGaMLAMM, NPOSBIATL FOTOBHOCTb K YB&KEHMIO MHOW TOUKH 3PEHUA TpH 00CYIACHNUH PE3YIHLTATOB
BLINOAHCHHON paboThI:

OGBLEKTHBHO OLEHWBATh HMH(OPMALMIO O BEIIECTBAX W XMMHUECKHMX MPOLECCaX. KPUTHYECKH
OTHOCHTHLCS K TICEBJIOHAYUYHOH — MH(QOPMALHH, Hen0OpocoBECTHOW  pekilame, KacaroLencs
WUCNOL30BAHKSA PA3/IMUHbBIX BELLECTB.

0CO3HABATL 3HAUYEHME TEOPETHUECKHUX 3HAHMH s NPaKTHYeCKON 1esSTeNLHOCTH HeloBeka;

OMUCHIBATH W3YUEHHbIE OOBLEKThI KAK CUCTEMbI, PUMEHAS JIOTHKY CHCTEMHOTO aHall u3a;

NPUMEHATL 3HAHKWA O 3aKOHOMCPHOCTAX NEPHOJIMHECKOH CHCTEMbI XUMWHUECKHX ANIEMEHTOB JUIS
OBBACHEHWS W NPEABUACHHS CBOHCTB KOHKPETHLIN BELCCTR!

pa3suBaTh WH(POPMALMOHHYIO KOMMETEHTHOCTh TNOCPEACTEOM yray6nenus 3HaHuid 00 ucTOpHl
CTAHOBJICHUS XMMHUECKOH HAyk, €€ OCHOBHBIX MOHSTWA, NEPUOINMHCCKOTO 3aKoHA KaK OHOrO W
BAYKHEHILMX 3aKOHOB TPUPOJLbI, A TAKIKE O COBPCMEHHBIX AOCTIIEHUAX HAYIH 1 TeXHUKH.

COCTABNATL MOJICKYIAPHLIE H NOJHBIC MOHHbLIE YPaBHEHHA 1O CO](pElLlléHHbIM HOHHBLIM YPABHEHHIM



NPHBOJAWUTEL TIPUMEPDLI |Z)C‘clI{Ll.PII:;J1 NOATBCPACAAIONIMN CYIICCTBOBAHHE B3aHUMOCBA3H MEHALY OCHOBHbBIMH
Kjaccamu HEOPIraHMYCCKHUX BELLECTRB.

MPOrHO3UPOBATL  PE3YJIbTATHI BO3JIEHCTRHA pasinHuUHBLIX (I]&KTD[’JOB Ha MW3MEHEHHE CKOPOCTH
XHMHUECKOH pPeaKiHu;

MPOrHO3HPOBRATL PE3YNLTATHI BO3eHCTBUS PasnutHBIX (baKTOPOB Ha CMELEHHE XHMUYUYECCKOIrQ
paBHOBECH.

NPOrHoO3HpoOBaTh XUMHYECKHE CBOHCTBA BELIECTR HA OCHORE MX COCTABA M CTPOCHHA,

NPOrHO3UPOBATL ¢nocobHoOCThL BEUIECTBA NPOSBIATE OKHUCAWUTE/IbHBIE WIAW  BOCCTAHOBWUTEbHbLIEC
CBOWCTRA C y’-IéTOM CTENeHeH OKHCIeHUs MEMEHTOB, BXOASLLHX B €0 COCTaR;

BbLIABNATE CYUIECTBOBAHWE MEHETHUECKOH B3aMMOCKEA3H MENCLY BELULECTBAMM B PsAY: NpocTOoC BELIECTBO
— OKCHJ1 — I'MJAPOKCH/L —— COJIb:

OPraHu30BLIBaTL, MNPOBOAHTE YHEHHUECKHE I:IPOSKThI N0 MCCHE/IOBAHHIO CBONWCTR BEULECTB, MMEIOUIMX

BAYKHOC NPaKkTHYCCKOE 3HaUueHHe,

ONMHUCATL ACMOHCTPALMOHHBIE H CAMOCTOATENBLHO MIPOBEACHHbIE XUMUUYECKHE IKCIIEPUMEHTDI;
OMUCHIBATL M Pasin4aTh M3YHEHHbIE KJIACChl HEOPraHMueCKMX COEIMHEHWH. MPOCThIE M CIOIKHbIE
BELLECTBA, NMMHUYECKHE peaKkLi1u;

KiaccH(PHUMPOBATL M3YYEHHbIE OOBEKTbI U ABIEHUS;

Aenath BbIBOAbI M YMO3AK/IIOUEHHS W3 HAOMOACHUH, M3YUEHHBIX XUMMUYECKHMX 3aKOHOMEPHOCTEH,
NPOrHO3MPOBATL CBONCTBA HEU3YUEHHBIN BELIECTR 110 AHANIONHH CO CBOMCTBAMM M3YUEHHbIX;
CTPYKTYPHPOBATL H3YUCHHbLIH MaTepuan M XUMHUECKYIO WH(OPMALMIO, MNONYUEHHYIO W3 APYIHX
HCTOUHUKOB:

MOJIEIHPOBATL CTPOEHHUE ATOMOB IEMEHTOR I-3 NEPHOJIOB. CTPOCHHWE NPOCTHIX MONEKYN,

2. BueHnocTHO — OpHEHTANNOHHOI chepe:

AHANU3UPOBATL M OLCHUBATH NMOCNEACTBHA /U1 OKPYKAIOIEH cpe/ibl GbITOBOH W MPOM3IBOCTREH O

NEATE/IbHOCTH HYENOBEKA, CBA3AHHON ¢ nepepaboTKOM BELLECTB;

3. B rpynosoii cdepe:

NMPOBOAWTL XMMHYECKH i SKCMNCPHUMEHT!

4. B cepe Gezonacnocrn sKu3NeACATENLHOCTH!

OKa3bLIBaTh MNEPBYH NOMOLUL TTPH OTPaBJCHHAX, OX¥Orax v Apyrux TpaBMax, CBA3aHHbLIX C BELIECTBAMM

n nabopatopHbsim o6opynoBaHHeM,



2. Conepxanue nporpammbl yuednoro Kypea «Xumust. 9 kaace»

[lorTopenne u oGobmenne ceeacHuii no Kypey § knacca
Bunapubie coejiHerns. Okcubl coneobpasyioulue 1 HecosneodpasytoLire. ["MapoKCH/IbI: OCHOBAHHS,
amoTepHble, KUCHOThl. CpeHre, KUC/IbIe, OCHOBHbBIC COJH.
OGoBiucHH e CBeleHrii 0 Xumuueckux peakumax. Knaccuurauns XHMUHECKHX peakLMi 1o pasjiuiHbIM
OCHOBAHMAM: COCTABY M UMCITY PEArMpyIOLLMX 1 00pasyioILUXCs BEILCCTB, TCMI0BOMY adeKTy, HaNpaBIEHHUIO,
HAMEHEHHIO CTENCHEH OKHCEHHUS 2IEMEHTOB, 0BpasyIoILMX pearnpyIiouue BELLeCTBa, (hase, Henonb30BaHHIO
KaTasjn3aTopa.
[ToHsTHE O CKOPOCTH XMMHUECKO#H peakiiiu. DakTopbl. B WSIEOLIIME HA CKOPOCTb XMMMUYECKHMX PeakuUWi: npupoaa
pearupyioilnN BEULECTB, UX KOHUEHTPALIHWS, TEMIEPATypa, NioWak CONPUKOCHOBEHHUA, HATHUHE Karanusaropa.
Karanus.
Jemoncrpanun

*  (O3HAKOMJIEHHE C KOJUIEKLIMSIMM METAJLIOB W HEMETAIIOR.

*  (O3HAKOMJICHME C KOJIIEKLMAMM OKCH/I0B, KUCAOT W COSICH.

®  34aBMCMMOCTH CKOPOCTH XMMUUECKOH peakiiuu OT NPUPObI PCarupyiommx BeLECTs.

*  3aBUCUMOCTH CKOPOCTH XMMHHECKOH peakuni OT KOHUEHTPALK peardpyioLMX BELLECTB.

*  3ABMCHMOCTL CKOPOCTH XMMHUECKOH peakumu OT naotain

COMPHKOCHOBEHMS PEarupyouinX BEILECTB («KUMALLHH CJI0H).

* 3aBUCUMOCTB CKOPOCTH XMMUHECKOW peakumu OT TEMNEPaTypbl pearupyloinx BELLECTB.
JlaGoparopubic ONBITHI
]. B3aumoneiicTBre aMmmMuaka U XJ0poOBOLOPOAA.
2. Peakuus HeWrpanuzauum.
3. Habmoaenue tennoBoro spgexra peakiiuu HEUTpatn3aLiy.
4. BzaumojeHcTBHE CEPHON KHCAOTHI ¢ okeuaom meau (I1).
5. PasnoskeHue nepoKcHIa BOAOPOA ¢ OMOILBIO KaTanasbi KapTodes
0. 3aBUCMMOCTbL CKOPOCTH XMMHHECKOH Peakiiik OT PUPO/LI pearnpylolluX BEILECTS Ha npuMepe
B3AUMOIEHCTBHS PACTBOPOB THOCYJIb(aTa HATPUS 1 XJ10pH/ia Gapus. THOCYNb(aTa HATPHA H CONAHOR KHCIOThI.
7. 3aBUCHUMOCTD CKOPOCTH XMMUUECKOH PEakilMK OT NPUPO/IbI METANIOB NPH KX B3AUMOACHCTBHH ¢ CONAHOH
KHCJIOTOH.
8. 3aBHCHMOCTH CKOPOCTH XHMUUECKOH PeakLmny OT NIPHPOIbI KUCAOT NP B3aUMOICHCTBHHU UX € XKENE30M,
9. 3aBUCUMOCTH CKOPOCTH XMMUUYECKON peakLiMy OT TeMneparyphbl.
10.  3aBMcHMOCTH CKOPOCTH XUMHUUECKOH peakumh OT KOHLIEHTPALMH.
11.  3aBHCHMOCTbL CKOPOCTH XMMHUYECKOH peakLnu OT MIoLaan CONPHKOCHOBEHHS PEAarnpylouIux BELICCTS.

12, 3aBucuMOCTb CKOPOCTH XUMHUUYECKON peakiinu OT KaraausaTopa.
XumMHUYecKHe peakilii B PACTBOPAX MEKTPOJHTOB

[TousTe 06 JNEKTPONUTHYECKON AWMCCOUMALMK, DNCKTPOIHTLI U HEIICKTPOIUTLI. MexaHusM AMCCOoLMaLIMK
IEKTPOJIUTOB € PAIMUHLIM XAPaKTepOM CBA3H, Crenent MIEKTPOSUTHUECKON Anccoumaniui. CHlbHBIC 1 chabdnle
'3JICKT]30.H HThI.

OCHOBHbIE [ONOIKEHHUS TEOPHH DNEKTPOJIMTHUECKOH JIMCCOLMaLIN. Knaccudmkaims HonoB ¥ WX CBOHCTBA.
KHenoThl, OCHOBAHMS M COJIM KaK 1EeKTpoiuThl. Mx knaccuuraumns v auccoumnanus.

OOWME XMMUYECKME CBOMCTBA KHCJOT: W3MEHEHWE OKPACKH HHAHKATOPOB. B3aUMOACHCTBHE C MeTalllaMH,
OKCH/AMH M FHAPOKCHAAMW METANI0B U CONdMH. MONEKYISPHBIC W UOHHBIC (nonvbie W cokpallEHHbIE) YpaBlICHHs
peakumi,

X UMHUCCKHI CMBICA COKPAILEHHBIX YPABHEHHNH. Y CI0BHA NPOTEKAHHS peaKkumrit MeNLy SNEKTPOSHTAMK 10 KOHUA.
Pan akTUBHOCTH METAJIOB, '

OBuMe XMMHUUECKWE CBOMCTBA LIEsIoueH: B3aMMOACHCTBHE C KHCIOTAMK, OKCHAMHA HEMCTAIINOB, COJIAMA. OGume
XMMHYECKHE CBOHCTRA HEPACTBOPUMbIX OCHOBAHMIL: B3aWMO/ICHCTBHE C KUCIOTAMM, PA3/I0MEHHUE MPH HATPCBAHUH,



OGiuMe XUMHYECKUE CBOMCTBA CPEHUX COJIeH: B3aMMOJICHCTBIE C KHCIIOTAMK, LUEIOYaMK, CONAMHU U METAJLIAMA.
BaaumojieiicTRHE KUCABIX COJIEN CO LIEI0HamMK.
["uaponuns, kak 0OMEHHOE B3aMMOneicTBrE coNell ¢ BOAOH. 'Maponns coin CHiIbHONO OCHOBaHMS W cNnaboM
kucnoTbl, Mnaponus conu cnaforo oCHOBAHHA H cunbHOI kuenorsl. Lkana pH.
CpoiicTBa KMCIOT, OCHOBaHWH, OKCHIOB H coneli B CBETE TEOPHM DNEKTPOJMTUHECKOH auccouMalin v
OKMCUTELHO-BOCCTAHOBUTENLHBIX PCAKLAH.
Jlemoncrpannu,

e VenbiTaHue BELECTB ¥ UX PaCTBOPOB Ha 2IEKTPOTNPOBOAHOCTD.

e 3aBMCMMOCTD IEKTPOMNPOBOAHOCTH YKCYCHOH KHCJIOTbI OT KOHUEHTPALHH.

o JlgurkeHHe OKpaLIeHHbIX HOHOB B AIEKTPUHECKOM MONC.

¢ OnpeaeneHue XxapakTepa cpejibl B pacTBopax conei.
JlabopaTopubie OnbIThbL.

13. Jlucconmaums cnabbix 21EKTPOAUTOR Ha ipuMepe YKCYCHOW KHCIOThI,
14. U3menenne okpacku MHAWKATOPOB B KMCIIOTHOW Cpeac.

15.  Peakuus HeHTpanusaumMm pacTsopa WENOHH PasIKiHBIMU KHCJOTAMH.
16.  T[lonyuenue ruppokeniaa mean (11).1 ero B3aUMO/ECHCTBHE C PA3NHUHBIMUA KUCIOTAMH,
17. BiaumoneHcTare CHilbHBIX KHENoT ¢ okeuom meau (I1).

18-20. BraumojieHcTBAC KUCIOT C METAILNIAMH,

2 1. KauectBeHnas peakiins Ha kapOOHAT-HOH.

22, lNonyueHue CTYaHS KPEMHUEBOH KUCIOTbI.

23. KauecTBeHHas PeakLius Ha XJIOPHI - WK Cylb(aT-HOHbI

24, U3meHenHe OKpacku WHIANKATOPOB B LeN0UHOMN cpese.

25. BraumoeiicTBHE LIENOUEH C YITIEKMCIIBIM Fa30M.

26. KauecTeHHas peakiys Ha KATHOH aMMOHUS.

27. Nonyuenue ruapokcuaa meau (1) 1 ero pasnoieHue.

28, BzaumoneiicTere KapbOHATOR C KMCIOTAMH,

29. Monyuenue ruapokenna xenesa(ll).

30). BiaumoneiicTeHe Keiiesa ¢ pacTBopom cyibdara meau (11)
MpaxTuyieckue paboTbi

1. CBoHCTBA KMCJIOT. OCHOBAHMIA, OKCHIOB M COJICH B CBETE TEOPHH 3AEKTPOSIMTHUECKON IMCCOLMALMH
W OKHUC/IMTEIbHO-BOCCTAHOBHTE/IbHBIX peaKIiHﬁ

HemerTanjbl 1 UX COSAMECHI

Crpoeine  aTOMOB  HeMmeTanjios W - WX nonoxeHne B [lepuoaMuecKOd  CHCTEME. Psint
snekTpooTpuLaTesbHocTH. KpucTaninueckue PELIETKM HEMETAIOB — MPOCTBIX BELLICCTB. AnnoTporua 1 e€
nipuumisl. du3nteckue CBOWCTBA HEMETANIOB. OBLIMe XMMHYECKHE CBOWCTBA HEMETAJIIOB: OKUCIUTE/ILHBIE W
BOCCTAHOBUTENbHBIE.

["ajiorembl, CTPOCHWE WX aTOMOB W MOJCKYI. OuIMUeCKUe W XHMHUECKHME CBOHCTBA I'ajloOreHos.
3aKOHOMEPHOCTH W3MEHEHH: CBOHCTB Fajloreton B 3aBUCHMOCTH OT MX nofiokeHns B [1eprojnueckon cuereme.
HaxosKieHHE raforeHOB B PUPOAE M UX MOJyHEHHUE. SHAUCHHE U NPUMEHEHHC ranoreHoB.

["a70reHOBOAOPOAbl ¥  COOTBETCTBYIOUME MM KMCIOTbE  [J1ABMKOBAS, consras, OpoMOBOIOPOAHAA.
HonososoposHasn. ['anorennabt. Kauectsennbie  peakitad  Ha ra/IOreHHA-MOHBL.  [TpUMEHEHNE  coeanHEHNY
ranorenos v Mx OMonornueckas poib.

O611a0 XapakTepueTHKa 3J1EMEHTOB VIA-rpynnbl. Cepa B Npupoae ¥ ©€ MNONyHCHHE. ANNOTPOINHbBI¢
MOAM(UKAIMK CEPbI M MX CBOHCTRA. X HMHUECKHE CBOWCTRA CEPBI W €€ NPUMEHELHE.

CepoBO/IOPOL: CTPOCHUE MOJIEKYIIbI. usMuecKue M XMMUUECKME CBOWCTBA, MOJYHEHHE H 3HAYEHHE
Ceposonopoanas knenota. Cyb(uib u ux sHatueHue. Jhomuno(ops.

Okeua cepbi (1V), cepuucTas Kuesora, cyaburb. KauecrsenHasn peakuus Ha CYJIb(PHUT-HOH.

Oxeun cepbl (VI), cepras kucnora, cynbatel. Kpucranaoruaparsl. KauecTBeHHAs peakuus Ha cynbpar
HOMN.



Cephas KuCJI0TA - CWIILHBIH DJIEKTPONT. CroiicTsa pa3bapfieHHON CEpHOH KHCIOTLL. Kak TUIMUHOM
KHCNIOTDL B3aMMOACHCTEHE C METAIAMK, OCHOBHBIMH W am(OTEPHLIMU OKCHIAMH, OCHOBAHUAMMW M aM(POTEPHLIMH
ruapokeraamu, cofiamu. KauecTeHHasn peakina Ha cynb(haT-HuoH.

OBiuas xapakTepucTHka 3ieMeHToB VA-rpynmbl. A30T. CTPOEHHE aToMa W. MoJieKyJibl. Pusnueckne
CUMUYECKHE CBOICTBA M NpUMeHeHue a3oTa. A30T B MPUPOAE U €ro Buosnoruyeckas posb.

AMMMAK, CTPOEHHE MOJEKYJIbI W (PU3UHECKHE cpoiicTBa. AMMUayHas BOAA, HALLATLIPHbLIA CKPT, FHApAT
aMmuaka. JIOHOPHO -aKLENTOPHbIH MEXAHH3M o6pasoBaHns KaTUOHA aMMOHHMS. BoccranoBuTebHbIE CBOHCTBA
ammmaka. Cony aMMOHHMA ¥ Mx npumerenue. KauecTsenHas peakius Ha kaToH aMMOHKA.

Okenabl a30Ta: HeconeoGpasyloliMe W KUCAOTHbIE. A30THCTas KMCIOTA M HUTPHTDI. A3zoTHas KucoTa, €€
nosyueHue u coiersa. Hurpatst.

docdop. crpoeHne atoma u amnorponus. dochun. Dochu. Okenp pocopa(V) u oprodocdopras
kucaora. Docdarsl, Pocdopusie yirodbpenus. MucekThritnibl.

OBLuas XxapaktepucTHka eMeHTos [V A-rpyrnibl: 0CoOEHHOCTH CTPOECHHS aTOMOB. NPOCTHIX BELLECTB H
COSAMHEHMI B 3aBUCHMOCTH OT MOJMKEHUs 3aemenToB B [lepuoaunueckoll cucteme. Yriepoa. AJOTPOMHbIe
momudukaumu: anmas, rpadput. AMOpdHbIA yraepoa u ero copra: caxa, AKTHBMPOBaHHbLIA yronb., AncopOims.
X umutcckue cpoiicTsa yriepoaa. Kokcoxummuieckoe npons3soACcTBO W €ro NPOAYKLHA. KapOuap.

Oxena yrepona(Il): cTpoeHne MosekyJibl, NONYHEHHE W €ro ceoiicrea. Okcun yraepoaa(IV): crpoenue
MOJIEKYNbI, MOJAYYCHWE M €ro CBOHCTBA. YrojibHAs KWCIOTA. Conn  YrofbHOW KWCAOThI: KapboHaTbl 1
ruapokapboHaThl. TexHuueckas v nuilesas coua.

Heopranuueckue ¥ OPraHMYECKHE BeulecTBa. Yr/ieBOAOPOLbI. XHUMHUECKOE CTPOEHWE OpraHMYeCKUX
BEILICCTB, KAk NOPSAOK COCAMHEHMS aTOMOB B MOJIEKY/IE MO BAJICHTHOCTH.

MeTaH. 9TaH, Kak NpeaeibHble yrieBOA0POabl. DTHICH W aUETHICH, KaK HENPEACTbHBIC (HeHacblLLEHHbIE)
yraesoaopoakl. ['opetve yrnesoaopo/ios. KauecTseHHbIe PEaKiiny Ha HENPCACTbHLIC COBAMHENMA.

ITHAOBLI CIUPT. €r0 NoJyueHue. NPUMEHEHHE W (PH3MOJOrHHECKoE jeicrare. TpEXaTOMHBIH crnupT
rnuuepu. KauecTBeHHas peakima Ha MHOIOATOMHbLIC CWPTLL. YieycHas KWcioTa - [IpEACTaBHTENb Kiacca
KapBOHOBbIX KMCIOT.

Kpemuuii. cTpoeHue €ro aroma W CBOWCTBA. Kpemunit 8 npupoae. CHIHLMABL M CHIAH. Oxeun
kpemuna(1Y). Kpemuuesas kucnora u e coiu.

[TpoussoacTBO cTekna u uemenTa. [poayKina CHJIMKATHOH NPOMBILIEHHOCTHIONTHYCCKOE BOJIOKHO.
kepamuka, papdop, dasitc.

OnTryeckoe BOJIOKHO.

Hemeranasl 8 npupose. Mpakuronnas NeperoHka KUIAKOro Bo31yXa KaK cnocob MojyueHus KUCIopo/a.
asora. aprona. INonyuenue docdopa, KpemHus, xnopa, foaa. DNeKTpoNn3 pacTBOPOB.

[lonyueHme CepHOit KUCIOThI: CHIPLE, XUMU3M, TEXHONOTHHECKAR CXEMA, METOA KHMIA LLErO CO0s, NPUHLIKITbI
TennoobMena. NPOTHBOTOKA M LMpKyAsiiuu. Oneym. [Tpon3soacTBo aMmuaka: CbIpbE, XMMH3M, TEXHOJIOTUHECKas
cxema.

Jdemoncrpanuu

e Konnekuus HEMCTANIIOB.

o Mozenn KpUCTANIMYECKMX PEIIETOK HEMETAJIIOB: ATOMHBIC U MONCKYAAPHBIC.
e O30HATOP U MPHHIKILL IO PabOTLI.

e [‘opeHue HEMETAIUIOB - IIPOCTHIX BEUIECTR! CCPbI. docdopa, ApeBecHOro yris.
e O6pa3sipl raoreHos ~ MNPOCTbIX BELIECTB.

e DB3auMOAEHCTBUEC IraJOreHoB C MeTallaMu.

o BuoitecHenue xaopa GPOMOM WK #0/1a W3 PacTBOPOB HX CONCH

o Konnexumsi NPUPOAHbLIX COEJMHEHHUI X10Pa.

e BsaumoaeHcTBHE CEPbI ¢ METANIAMM.

o [‘openue cepbl B KMCIOPOAE

o [onnexums cynb(UAHBLIX PYA.

e KauecTBeHHas peakuns Ha CyNb(ui-HoH

o (O6eciBevMBAHUE OKPALIEHHbBIX TKAHEH W LBETOB CEPHHCTLIM Fa3oMm.

o BiaumoneHcTBUE KOHIEHTPHPOBAHHONH CEPHON KNCOTI C MELIO.

o (QO6yrnuBaHKWe OPraHUYeCKUX BELLECTR KOHICHTPHUPOBAHHON CepHOi KUCIOTOM.



o Jlnarpamma «Cocras BO3AyXa».

e Bugeopparments 1 craiib «[TTrubn asapbi».

e [lonyuenwue, cobupanue W pacnoszHapaHWC aMMHaKa.

e Paznokenue GUXpOMATA AMMOHMS.

o BlaumoselcTare KOHLEHTPUPOBAHHOH a30THON KHCIOTBI C MEAbIO.

e [opeHHe UEpHOro Nopoxa

o Pa3nojkeHHe HUTPATA KANUS W TOPEHHE JIPEBECHOID YrOMIbKa B HEM

e O6pa3iibl NPUPOIIHBIN COEMHEHNH (ochopa.

e [openue (pocopa Ha BO3JLYXE U B KMCIIOPO/IE.

e [lonyuenue Genoro pocopa U HCALITAHME EIO CBOHCTB

e Koanekumns «OGpasiibl NPUPOIHLIX COCANHEHNH YITIepoiar»

e [loprper H. JI. 3enunckoro. [lorsouieHne akTHBHPOBAHHBIM YIIEM PACTBOPEHHbIX BELIECTB W/IH ra3oB.

e YCTPOHCTBO NPOTHBOIA3A.

e Mojenu MOJIEKYT METaHa, 3TaHa, ITHUIeHa U aleTHIeHa.

e BiaumojeiicTeue dTHACHA ¢ OpOMHOH BOAOH M paCTBOPOM NEepMaHraHaTa Kajius.

e O6uine XUMHUECKHE CBOICTRBA KUCIOT HA MPUMEPE YKCYCHOH KHCAOTDI.

o KauecTpeHHas peakinsi Ha MHOrOATOMHBIE CTIMPTHI.

o Konnexuns «O0pasibl NPUPOAHBIX COEAMHEHHN KPEMHHAY.

e Kosnekums crekia, KepaMHKH, LEMEHTA W U3AENHH U3 HUX.

o Koanekuus npoayKUnu CHAUKATHOH NPOMBbILIIEHHOCTH.

e Buneodparmentsl n cnaiiibl «[IpoH3BOACTBO CTEKNA W IEMEHTAY.

e Kosnexkuma «lIpupojitsie coeIMHeHHs HEMETAORY.

e BujeodparmenTtsl W ciaiabl «(DpakuMoHHas NEPEroHKa JKHAKOro BO3Ayxan»

e Buupcodparmentsl u chadab «llosyueHne BOAOPO/A, KUCIOPO/A H FAONEHOB MIEKTPOIHTHHECKUM
crnocobomy.

e Mojenu annapaTos s NPOU3BOACTBA CEPHON KMCIOTI.

e Moae/b KHIALWEro ¢Nos.

e Mojie/ib KOJIOHHbI CHHTE3a aMMUaKa.

o Bujeodparmentsl W cnaiisibl «ITpoM3BOACTBO CEPHON KMCIOTHIY.

e BupeodparmenTsi u cnaiasl «I1poussoacTBo ammuakay.

o Konnekumst «Coipbé s noayueHus CEPHOR KHCIOTbI.

JlaGoparopHbie 0NbLIThHI

31. Pacnosnasanue ranoreHu-MOHOB.

o5

32. KauectBeHHbIE peakLn Ha CybpaT-HOHBI.
33. KauecrseHHas peakiusn Ha KaTHOH aMMOHUS.
34, Xumuucckue CBORCTRA A30THOH KHCIOTHI, KaK JIEKTPoOsInTa.
1 o 5

35. Kauectsenubie peakiimn Ha Gocdar-HoH,

o v ¥

36. IMonyuenne n CBOHCTRAYIOJILHOH KHCNOTI.
2 £

37. KauecrsenHas peakiius Ha kapOoHaT-HoH.

38. llponyckanue yrjieKUcioro rasa yepes pacTsop cuanKaTa HaTpHs.
[Mpakruueckne padboThbl

9

. M3yueHue cBOWCTB CONITHON KMCIOThI

')

. M3yuenne cBOHCTB CEPHOW KMCAOThI.
4. Monyuenne aMMHaKa W W3YUEHHE E€r0 CBOWCTS.

. Tonyuenue yriaeKucaoro raza u U3yHeHne ero CBOHCTB.



MeTajibl H HX COC/IHHEHHS

[osioskenne meranios B [lepropuyeckoii cucteMe XUMHUECKHX INEMCHTOB JI. N, Menjeneesa, cTpoeHHe HMX
aToMOB ¥ KpucTannos. Merananueckas CBi3b i MeTanuteckas KpucTaniueckas pewérka. Gusnueckne cBoiicTBa
METANIOB, 3EKTPO- W TEMjonpoBOAHOCTb, OTpaXaollas CrOCOOHOCTh,  TIACTHHHOCTD. Crjiabl  uépHbIE W
LIBETHbIE.
MeTanib  Kak BOCCTAHOBMTEAW. DJNEKTPOXMMUUECKHIT P HanpskeHHH. B3anmoaeicTBHE METAINOR ¢
HEMETAIaMH, OKCHAAMH, KHCIOTaMH. CONAMH. /—\."IIOI\fII/IIIU'I'CpMHﬂ‘
CTpoeHHe aTOMOB M NPOCTBIX BELLECTB LICNOUHBIN MCTALIOB, JABUCHMOCTh (PUBHUCCKUX H XMMHUUYECKNX CBOWCTB
ILENOUHBIX METAI0B OT 3apAA0B faep X aTOMOB. OKCHIbI M FHIPOKCHID! LUCOHHBIN METAIIOB, UX TOJIYYEHHE,
croficTRa, npumeterue, BaykHeHine Cou WEeNOoUHLIX METaIOB, UX 3HAYCHUC B JKMBON W HEKMBOW NMPUPOAE W B
JKH3HU YESTOBEKA.
CTPOECHHE ATOMOB M [1POCTBIX BELUECTB LIETOUHOICMENbHbIX METANIOB. 3aBUCUMOCTL (PH3MUECKUX W XUMMUECKHX
CBOMCTB 1EN04YHO3EMENbHBIX METAMIOB OT 3apsa0B suep ux atomos. OKCHbI U THAPOKCH/IbI LIENOYHO3EMENIbHDBIX
META/IOB, MX TOJlyueHHe, CBOHCTBA M npumenenue. BaxHelne oMM WENOUHO - 3EMEIbHbIX MCTA/LIOB. HX
IHAMEHHE B IPUPOJIE M KkK3HK yenoseka. KapGoHaThl i rnapokapboHaThi KasibLUHs.
JKecTROCTh BOABI: BpeMEHHas 1 nocTosHuas. Cnocobbl yCTpaHeHus BPeMEHHOH HKECTKOCTH. Cnocolbl ycTpaHeHHs
HocTOSHHON JkéeTkoeTH. MonuTel.CoenuHenus anioMuiing B Mpupoae. XHUMHUECKHE CBOWCTBA anlOMMHWMA.
OcoBeHHOCTH OKCMAA M FMAPOKCHA aNioMUHMS Kak am(OTEPHbLIX COEAMHEHHH. BaxHeiiuine comn anoMHHuA
(xn0pua, cynbhar).
OcoBenHocTi cTpoerns atoma skencsa. JKeneso B npupose. Baxneriune pyasl sxenesa. OKCHABL U TUAPOKCH/IbI
wenesa(I) u aenesa(111). Conn wenesa(ll) u weneza(11T). OBuapyskeHne MOHOB KATMOHOB IKENE3a B PACTBOPE,
3naueHue coOeAMHEHUI Kenesa.
Kopposus XUMUUECKas 1 IEKTPOXHMUUECKAs. 3aILHTa METAIOB OT KOPPO3HH. MeTanibl B NpUpojie: B cBOOOHOM
Buie 1 B BUAC coeantennil. [Tonstue o meTanaypruu. Uépuas u usethas metannyprua. [upomeraniypris,
FUAPOMETANTYPrus, SeKkTpomeTantyprus. Jlomennbii npouece. [MepepaGoTka HyryHa B CTajlb. DNEKTPONU3
pacrninaBos.
Jemounerpannmu

e BiaumojeiicTBHE HATPHUA, HTHA U KAllbLMA C BOAOH.

¢ [‘opeHue HaTpHs, MarHus K OKenesa B KUCI0poae.

*  Bcnblillka TEPMUTHON CMECH.

*  BiaumoacHcTBHE CMECH MOPOUIKOB CEPbI M IKENE3a, LIMHKA U Cepbl.

o B3auMo/EiCTBHE ANIOMHHMS C KHCJIOTAMK, LIEN0UaMK 1 BOJIOH.

*  Biaumo/eHcTBHE JKenes3a U Meli C XJTOpoM.

o BiaumosciicTRHE MEAH € KOHLCHTPHPOBAHHON CepHOi KMCNOTOM U a30THOH KuUcNoTol (paszbaBieHHON 1
KOHIICHTPUPOBAHHOH).

*  Oxpacka rnjiamein COeIMHEHUAMM LLCTOHHBIN METAJIIOB.

e Okpacka niamMeHu COCJAMHEHUAMH ILENOUHO3EMENLHBIX METAILIOR .

e TalueHue U3IBECTH BOJOH.

*  Tlosnyuenne xKECTKOH BOAbL B3aAWMOACHCTBHEM YITICKUCIOrO raza ¢ M3BECTKOBOH BOAOH.

e VeTpaHene BpeMEHHON XKECTKOCTH KUNSUEHHEM H J06aBKoi cOabl.

*  YcTpaHetue nocTosHHOM HKECTKOCTH A00aBKOH CObI.

*  VOHWTBI U APUHLMN UX AeiicTBUS (BUACO(PArMEHT).

o Konnekius NPUPOAHBIX COCIMHEHNH allOMHUHHS.

*  BuaeodparmenTbl v cnakbl «OkcHa anloMUHKA H ero moauducauy.

*  Tlosyuerne amPOTEPHOro ruipoKCHaA aNlOMHHIA H HCCIGL0BAKNE ETO CBOWCTB.

e Konnekuus « XMMHUECKHE HCTOUHHKH TOKa».

o Pe3yabTaThl UIMTENLHOTO IKCNEPUMEHTA 110 U3YUCHHIO KOPPO3HH CTATBHBIX H31EHI B 3aBHCUMOCTH OT
YCJIOBHi NPOLIECCOB.

e Boccranosnenue meau uz okewaameaun(ll) BoaopoaoMm.



*  BupeodparmenTsi v cnaiast «I1pon3BoACTBO HyryHaK cTanmy.
e BuneogparmenTsl u cnaiap «Mznenns us HyryHa u crain.
s Bupeo(parMeHThbl U Clanbl «[1pon3BOACTBO AHIOMUHUAY.
JlaGoparopiibie 0NBIThHI
30, BzauMoaeicTBHE JKejie3a ¢ pacTBOPOM cynudara mean(ll).
40.TlonyueHne U3BECTKOBOM BO/IbL M OMBIThHI C HEH.
41.MNonyueHune ruipoKCHAOB sceneza(1l) v (111).
42 . KauecTBeHHbIC PEaKiIMi HA KATHOHbI JKee3a
[paxTiueckne paboTel
6. TlosyueHue HKeCTKON BOABI M CNOCOObI €€ yCTpaHeHus.

7. PelueHue IKCMIEPUMEHTANBHBIX 3aau no Teme «MeTauibiy.
Xumus 1 oKpy:xaomas cpeaa

Crpoenue 3eMau: AP0, MAHTHsI, 3eMHas KOPa, UX XHM uueckuit coctas. Jlutocdepa u € XUMHUECKHUN
coctas. Muuepanst. Pynst. Ocanounbie nopoast. Ionestbie HekonaeMbie. XumMuueckuii cocTas ruapochepsl.
XUMHUECKUii cocTaB atmocdepsl.

MeTOUHMKH XMMHUYECKOTO 3arpa3HeHus OKPYKalolen Cpeibl. ["no6anbHble IKONOrHUECKue npobnemsl
HENOBeUeCTBA: NAPHUKOBLIA YPPEKT, KUCIOTHBIC JONIH, O30HOBLIC JILIPLI. Mescly HapoAHOE COTPYAHUUECTBO B
061aCTH OXPaHbl OKPYIKAIOLEH CPe/ibl OT XMMHUECKOTO 3arpA3HCHHA. «3enéHan XUMHD.

Jdemoncrpannn

*  Buacodpparmentot n caaiabl «CTpoeHne 3emiiu v ee XMMHUECKUIH cocTann.,
o Kosekuus MHHEPaIoB 1 FOpHbIX NOPOAL.
e Komnexuus «Pyibt metaniony.

*  Buneodparmentsl 1 cnaiiabt «nobanbHbie IKONOrHHECKHE rpobnemMbl HENOBEUECTBAY.
JlaBopaTopibie ONbITHI

43. Wayuenue rpaHura.

O6oGuienne sHAHMIT 10 XHMI 32 KyPC OCHOBHOI HIKOJIBL.

Moaroroska k OcHOBHOMY rocy1apcTBEHHOMY K3ameny

CTpoeH!E aTOMa B COOTBETCTBHH C MOJIOKEHHUEM XUMHUECKOr0 JIEMEHTA B [TeproanueckoH cheTeme.
CTpoeHHe BELEeCTBa: XUMUHECKas CBA3L HKPUCTANTMHECKHE peLéTKH, 3aBUCUMOCTL CBOHCTE 0OPA3OBAHHBIX
3JIEMEHTAMM 1TPOCTHIN BELLECTB (METAJIOR, HEMETAILIOR. B1aropoJIHLIX Ta30B) OT MOJI0KEHNA ICMCHTOB B
[Tepuoanueckoi cucTeme, THMOOTHA HCOPraHMHCCKHN BELLECTS. ACNEHUE WX HA KNACCHI U FPYNIbl,
[TpeucraBuTe.
[Mpu3HAKK 1 YCAOBMS NPOTEKAHNA XHMUYCCKHX peakumit. Turonorus XUMHUECKHX peakuuit o pasiiniHbIM
ochoBanuam. Peakiu nonnoro obmena. OKUCANTENBLHO-BOCCTAHOBHTEIILHBIC PCAKLIMH.
X MMHUECKHE CBOMCTRA MIPOCTLIX BELLECTB, XapaKTePHble XUMUHCCKHE cROMCTBa coneoOpasyoUUX OKCH/LOB.
FMAPOKCHOB (OCHOBAHMIA, KNCIOT 1 aMOTEPHBIX FUAPOKCHAOB), CONEN.



3. YueOHo-reMaTHUCCKHIT 1an

Ne HaumeHoBanue pa3aenos (Tem) Konuuectso B TOM 4HMCE Ha NPOBE/SHHE
YACOB 110 [Mpaxruieckux KoHTposibHBIX
nporpaMme paboTt paboTt
9 Kaacc
| | O6oGiuenne 3uanuit no kypey 8 4 0 |
knacca, XMMHYECKHE peakuuH
2| Xumnueckre peakunn B pacTBOpax 9 | |
3 | Hemeranaoi 31 4 |
4 | MeTtannbl U UX COEJAMHEHHS 14 2 2
5 | Xumus n okpyskatouas cpeia 2 0 0
6 | O6o6ueHHe 3HAHWH MO XUMHK 3 8 0 1
KYpPC OCHOBHOH LIKOJbI.
[Moaroroska k OcHOBHOMY
FOCYAapCTBEHHOMY IK3aAMCHY
Peseps 2
Hroro 70 7 6




Kanengapno-reMaTHecKoe IJIaHHpoBanne Kypea «Xumus. 9 kaace. bazopwiii yposenby.

Knace: 9 «A». 70 uacos (2 Haca B Henemo).
Vuebnuk: ['abpuensn O. C. Xumua. 9 knace | yueGiuk s obuieobpasoparenbib
[aGpuensun, U. I Octpoymos, C. A. Cnankos. — M.: Mpoceeuenve, 2019

ix opranusaumii / 0. C.

Nem\n/Ne | [lara Tema ypoxa [Tpumeuaune
B reme ypoka
| Mosropenue 1 obobmenne cBeleHuii no Kypey 8 kaacca, Xumundeckne peakuun (5 4) |
/1 Knaccudukalys HEOPraHH4eCKHX BELLECTB H HX VpoK YCBOEHWs HOBbIX 3HAHUMH
HOMEHKJaTypa
2/2 Knaccupukauus XUMHYECKHX PEaKLHi NO pasjintiHbIM Ypok YCBOEHHS HOBbIX 3HAHWH
OCHOBAHHAM
373 Bxoanas anardocruueckas pabora Y pok KOHTPOJIA 3HAHHHA |
4/4 [ToHsTHE O CKOPOCTH XHMHYECKOH PEaKLIMH. Ypok — uccaenosaHie
515 Karanus YPpoK YCBOEHHsI HOBbIX JHAHMA |
S .
B Xummccmu pc‘munu Bp_ac ra_p_‘l\ (10 ‘I) __ B
6/1 InekT pO;IHIHLICLKﬂH AHCCOLMaLIHA N Ypok - m.cnt,noudﬂne __
72 OCHOBHbIC MOJI0KEIMS TCOPHH VIEKTPOIHTHHECKOH Ypox YCBOEHHS HOBbIN SHaHui
amnccounanmnu (T ) ]
8/3 X uMmuueckue ceoictsa kucnot B cete TD/L KomOuHupoBaHHbIA ypoK
9/4 X MMuueckue ceoiicTea kucaor B esere TIJL Y pok- MpakTHKYM N
10/5 NnumHueckHe cpoiicTBa ocHopanuii B csere Teopuu | KomGuHUpOBAHHbIF ypox" o
- SIEKTPOJIUTHYECKOH INCCOUHALNH B
1176 NUMUYeckHe  CBONWCTBA  COjel B CBETE  TEOpHH | YPOK YCBOCHMS HOBbIX 3HAHHH
- beKTpoNUTUYeCKOM auccouaamy o} |
1217 [lonsiTHe 0 ruaponuse cosieH KomMOUHHPOBAHHbIH YPOK
13/8 [LP. Ne 1. PelueHne 3KkCnepHMEHTAbHbIX 3a1a4 1o Teme | YpoK - NPakTHKyM
«DNEKTPONHTHHECKAsA AHCCOLMALIHAY
14/9 O6061IeHHEe W CUCTEMATU3ALIMA 3HAHWH 1O TEME Vpok 06061eHns 1
«XHMHUECKHE PEAKLUH B PACTBOPAX MEKTPOIUTOBY CUCTEMATH3ALIMM 3HAHWH
15/10 K.P.Ne 1 1o Teme «XMMHHECKHE Peakiiii B pacTBoOpax | Yok KOHTPOJIs -
| WICKTPOJIHTOBY - R
Hemeraaabt n nx coequnennsi (26 1)
16/1 — OGLuas xapakTep1cTHKa Y pok — uceneosaH1e ‘
HEMETANIOB ]
1772 O6was xapakTtepuctuka ementos VIIA rpynnbl — KomGuHUpoBaHHbI#i ypoK
ol rajloreHoB
ISI: CoeanHeHns rajaoreHoB YpoK yCBOEHHWsA HOBbIX |
19/4 [LP.No 2.«M3yueHue CBOWCTB COJSHON KHCIOThI) Ypok- npakTukym i
20/3 O61as xapakrepueTrika snemedTos VI A XanbKoreHos. KombunrposatHbii ypok
Cepa i} i
21/6 CepoBoaopoa U CyAb(ubl KomBuHHpoBaHHbIH YPOK
2217 Kucnopo/iHble COeAHHEHHUS CEPb KoMOGMHHUPOBAHHbLIH YPOK
23/8 I1.P. Ne 3.«M3yuenue CBOHCTB CEPHON KACIOThI» VY poKk — NpakTHKyM B —
24/9 Obuan KomOuHUpOBaHHbLIH YPOK o
XAPAKTEPUCTHKA XHMHUUECKHX dniemenTos VA rpynbl.
AszoT L -
25/10 Ammuak., Conv aMMOHHS Ypox yCcBOEHMS HOBBIX 3HAHHA
26/11 ILP.Ne 4. «[lonyueHue aMmnaka 1 H3yuenne ero VpoK - NpakTHKym
o CBOUCTBY o
2712 Kucnopoacoaepikalume coeiMHEHHA a30Td Ypok - ueeneloBadne




28/13 Kucnopoacoaepikallie coeHeHns a3ota KomGuHuposanubiii ypox |
29/14 Mocdop 1 ero coepmHeHus Ypok - npakTHKyMm
30/15 capakTepucT : IV A- i Ypok 06061ueHus H i
30/15 OO6was xapakrepucTuka 31EMEHTOB rpyniisi. poK LLL
Yrnepon CHCTEMATHU3ALIMK 3HAHWI
31/16 Kucnopoacojep:kauine coeivienus yrinepoja KoHTposnsHo-000011ato L 1ii
YPOK
32/17 [1.P. Ne 5. «[Tonyuenune yriekucsoro rasa u usyueHue YpoKx — npakTukym
ero CBOMCTBY |
33/18 KonTtpoabnas patora 3a 1 noayroane Ypok KOHTPOS 3HAHHH
34/19 Yrnesonopoasl KombuuuposanHblit ypok
35/20 Kucnopoacoaepikalliie opraHuueckne CoeMHeHHs KomBunuposantbiii ypok -
9 e o .
36/21 KpemHuuii u ero coeunenus KombunuposanHbiii ypok
37722 CunukarHas npoMbILIIEHHOCTD YpoK yCBOCHHMS HOBLIX 3HAMMIA
38/23 [Tonyuenne nemerannon YpoK yCBOEHHSA HOBBLIX 3HAHWIL
39/24 [osyuenue BamKHEHIIUN XUMHUYECKUX COEAUHEHMH Ypok - npakrukym I
40/25 O60611eHre no Teme «HemeTannb v UX COCARHEHUS KombBunuposanmbiii ypok
41726 K.P. Ne2 1o reme: «Hemerannn u ux coeMHEH YpoK KOHTpONS 3HAHKH o
MeTanaabt n ux coepnnenns (17 4)
42/1 [lonoxenue metannos B [Neproauueckoii cucreme, YpoK yCBOGHWS HOBLIX 3HAHWH
CTPOEHHE aTOMOB H KPUCTALIOB
43/2 OO611Me XxumMHYeckue cBOHCTBA METANINOB KomBunmnposanHbiii ypok
44/3 Obuias xapakTepUCTHKA LLICIOUHBIX METANNOB YpoK yCBOEHMSI HOBbIX 3HAHMHA
45/4 OB11as XapaKTepUCTHKA LUENOUYHBLIX METANIOB KomGuHHupoBaHHbIN ypok
______ o
46/5 OO6Luas xapakTepHCTHKa LUEIOYHO3EMENBLHBIX YPoK YCBOEHUS HOBBLIX 3HAHHI
| METaNI0B .
47/6 Ob6uas XapakTepuCTHKA LILEIOYHOZEMESBHIX KomOuHHpoBaHHbIHi ypok
MeTannon E— s )
48/7 HKEeTkocTh BOAbI U cOcoObl €8 ycTpaHeHHs! YPpoK YCBOEHMsA HOBBIN 3HAHKI
49/8 IL.P. Ne 6. «Ilonyuenue xecTkoi BoabI M cnocobbl eé KoMOnHHpoBaHHBIH ypok
i YCTpaHeHH s B - K
50/9 ANIOMHHHHA U €ro CoeMHEH S Ypox - npakTukym
51710 Keneso Ypok ycBOEHHs HOBbIX 3HAHMIA
52/11 CoeanHeruns xkenesa KomOuHupoBaHHbIi ypok
53/12 [1.P. Ne 7. «Pewenne Y pok-npakTHKym
) IKCIEPUMEHTANBLHBIX 3a4au 1o Teme «Meranibi» o
54/13 Koppo3sus merannoe u crnocobbl 3aumTsl OT Heé YpoK YCBOEHMSs HOBBIX 3HAHMI
55/14 MeTasibl B npupoe. YPpoK YCBOEHHs HOBBIX 3HAHHWE
56/15 [MonaTHe o metanypruu Ypok- cemunap
57116 O600UEHKE 3JHAHKIA 10 Teme «MeTanibi» O6o0watoumi ypok
S8/17 K.P, Ne 3 no reme «Mertanibm Ypok KOHTpo/Is
Xumust u okpyxaiowas cpeaa (2 u)
59/1 Xumuyeckas oprauusaums njaHers 3emis Komburuposatbiii ypoi
60/2 Oxpana  OKpyKalowed  cpeabl  OT  XMMHUYECKOro | YpoK — ceMuHap
3arpa3HeH s W




O6o6umenne 3HANNI M0 XUMITH 32 KYPC 0CHOBHOII INKOJILI.
o - (10 wacos) o - S
61/ [ lepuonnyeckuii 3akon u lleprojmnucckas crcTema O600UAIoILMH YPOK
NuMuueckux anemenros JILW. Meneneesa B CBETC
YeHHUsA O CTPOEHHH aToMa
62/2 3aKOHOMEPHOCTH W3MEHEHHS CBOHCTB 2IEMCHTOB U HX O6obuatolIni ypok
COeMHEHHIT B NEPHOAANX U MPYIINANX B CBETE
PEACTABJEHNIH O CTPOCHHH aTOMOB DJIEMEHTOB. 3HaueHue
[Tepuoaurueckoro 3akoHa
63/3 Bu/ibl XMMUUECKHUN CBS3EH W THIbI KPHCTANTMHECKHX OGobuatolui ypox
L pewéTok. B3anmocBa3b CTPOCHHA 1 CBOHCTB BELLECTB
64/4 Beuecrsa O6obwaroLmui ypok
65/5 XuMUUECKHE peaKLitH O6obuaioLmii ypok
66/6 OCHOBBI HEOPraHHYECKOH XUMUK Obobatouii ypok
6711 (OcHOBBI HEOPraHUUECKOH XUMHH O6obatomni ypok
68/8 Iosropenue u o6odienne no Teme. [oaroroska K KomBuHupoRaHHBIH YPOK
| KOHTPOJILHOH paboTe
69/9 Konrponsuas padora Ned, «MTorosas KOHTposIbHas Y pok Kou‘rpOJ'ur
- |paboTa no Kypcy OCHOBHOMH LIKOJIbI)
70/10 'AHEIJ‘IH? KotTponbHOM paboTel. Iloaseaetmne HTOrOB roaa. h




