MOACHUTEJIbHAA 3AINMHCKA

Pabouas nporpaMMa no xumue ans 7 —9 knaccoB COCTaRIEHA Ha OCHOBE:

* Menepanshoro sakona or 29.12.2012 r. Ne 273-03 «06 ofpazoBaHuH B

Poceuiickoii ®enepaunm» (penakuna or 31.12.2014 r. ¢ u3MeHEHHAMH OT

06.04.2015 r.);
¥ epepansioro rocyAapcTBeHHOro odpa3zoBaTeNbHOro CTaHAapTa OCHOBHOIO

obiiero ofpazoBanuns:
) : & .
Ilpumepnoii ocrosHol 0GpasoBaTenBHON NPOrPaMMbl OCHOBHOTO 0OIIET0

oOpazosanus
* Ilpukaza MHUHOBPHAVKH Poceun Nel577 or 31.12.2015r. « O BHeceHHH

HiMeHeHHH B ®I'OC 000, yreepxnéunwii  npukasom MO u H P® or

17.12.2010r.Ne1897»;
* Ilporpamma paspaGorana va ocHose pabounx nporpamm no yueOuukam O.C.

INabpuensna  «Xumua 89  knacewn, O.C.Iabpuensna, W.I.Ocrpoymosa,

A K. AxnebunnHa «XuMHA BBoJHLI kype 7 knaces. — M.: lpoda, 201 5r.

Cornacno  DasucHoMy yveDHOMY nnaHy [ OCHOBHOTO o00uiero obpa3oBaHMA,

rogoBoii 00BEM yueOHOro BpeMeHH mo XHMHHM B 7 Kiacce cocrasnser 34 uaca, M3
pacuéra lyac B Heaemo, a B 8 — 9 knaccax coctapinger 68 yacos, W3 pacuéra 2 yaca B

HEICJTHD.

NJAAHHPYEMBIE PE3YJLTATHEI OCBOEHHMA YYEBHOI'O KYPCA
«XHUMHH»

JIMUHOCTHBIE pe3y/IbTAThI:

BOCHHMTAHHE POCCHICKOH TIpakJaHCKOH  MIAEHTHYHOCTH: TIATPHOTH3MA,

yBakenne K OTedecTBy, MPOLUIOMY M HACTOALIEMY MHOTOHALMOHATBHOIO
napofa Poccuu; oco3HaHue CBOEH JTHHYECKOH TPHHAMIEHKHOCTH, 3HAHWE
HCTOPHH, A3bIKa, KyTbTYPhl CBOETO HapoJla, CBOCIO Kpas, OCHOB KyNILTYPHOro
Hacseqns HapoaoB POCCHH M 4ENOBEYECTBA; YCBOCHUE TYMaHMCTHYECKHX,
JEMOKpATHYECKMX M TPaJMUHOHHBIX  HEHHOCTEH  MHOrOHAlMOHANBHOTO
poccuiickoro obIecTBa; BOCIMTAHHE YYBCTBA OTBETCTBEHHOCTH M 1071Ta Tiepe/l

Poauuoii;



dOpMHpPOBAHHE  OTBETCTBEHHOTO OTHOWIEHHA K Y4YeHHIO, TFOTOBHOCTH M
cHOCOGHOCTH OGYHaKNIMXCH K CAMOPa3BHTHIO H caMo00pa3oBaHHIo Ha OCHOBE
MOTHBALMH K oBYYeHMio M NO3HAHKIO, OCO3HAHHOMY BHIOOPY H NMOCTPOEHHIO
naneHedIled TpaekTOpHH oOpazoeaHus Ha ©Oaze OPHEHTHPOBKH B MHpE
npodeccHii U npodeccHOHANBHEIX TpeaNnoYTeHHid ¢ Y4ETOM YCTOHYHBBIX
NO3HABATENILHBIX MHTEPECOB, 4 TaKke Ha OCHOBe  (OPMHPOBAHHS
YBRKHTENBHOIO OTHOLIEHMS K TPYIY, PA3BHTHA ONBITA YHACTHA B COLIHANBHO —

IHAYHMOM Tpye;
$opmupopanne HeJOCTHOTO  MHPOBO3I3PEHHA,
COBPEMEHHOMY YPOBHI? pa3BHTHA HaykH © oODLIecTBEHHOH DpPaKTHKH,
YYHTHIBAIOIIEr0 COUMATLHOE, KyILTYPHOE, S3BIKOBOE, [yX0BHOE MHOro0Opasne

COOTBETCTBYHOIIETD

COBPEMEHHOTO MUpPA;
GopmHpoBaHHE  OCOIHAHHOTO, YBAKHTEABHOTO M
OTHOHICHHA K JIPYIOMY Ye0BEKY, er0 MHPOBO33PEHHIO, €ro MHEHHIO, KYJIBTYPE,

A3BIKY, Bepe, TrpakIaNCKkod NO3MUMH, K HCTOPHH, KYILTYpE, PpENHTHH,

TPagHIHAM, A3bIKaM, HEHHOCTAM Hapojos PoccH H HAPOAOB MHUpPA; TOTOBHOCTH

H CHOCODHOCTH BECTH  JMANOr C APYTHMH JIOIBMH H JOCTHIaTh B HEM

B3aHMOTIOHHMAHHA;

OCBOCHHE COLMANBHBIX HOPM, MPaBUi NosefeHud, poaed H GopM couHansHOH
HH3IHH B rpynnax v coobinecTsax. YuacTie B WIKONBHOM CAMOVIIPABISHHH H
ODHIECTBEHHOH H3HH B Ipelenax BO3PAcTHREIX KOMOeTeHUMH ¢ y4éroM
STHOKYJABTYPHEIX,  COUMAJIBHEIX W 3KOHOMMHYECKHX

A0DpoOAENaTEIBHONO

PCIrHOHAJIBHEBIX,

ocobeHHOCTeH;
(hopMHpOBaHHE KOMMYHHKATHBHOH KOMMETEHTHOCTH B ODIIEHMH W

COTPY/AHHYECTBE CO CBEPCTHHKAMH, JeThMH CTapliero H MJIAMIIEro BO3DACTA,
B3POCIBIMH B IIpOLECCe o0pazoratenbHOMH, 001IECTBEHHO — NOJIE3HOH, y4eOHO-
HCC/IeIOBATENbCKOH, TROPYECKOH M IPYIHX BHIOB JEATENLHOCTH,
(popMHpOBaHHE EHHOCTH 3/I0POBOT0 K Oe30macHoro 00pasa KH3HH, YCBOEHHE
NpaBii HHAMBHAYANLHOTO H KOLJIEKTHBHOrO ©€3011acHOro mnoBejenus B
ype3BbIYAiHbIX CHTYAlUHAX, YIPOKAIOUIMX KH3HH H 3[0POBBIO NIONEH, NpaBun
noBeIeHHs Ha TPaHCTOPTE M Ha 1I0poTax;

(hopMHpoBaHHe ~ OCHOB  DKOJIOFMHYECKOH  KYJBTYPBI,  COOTBETCTRYIOLIEI
COBPEMEHHOMY YPOBHIO JKOJOIHYECKOr0 MBILUIEHWA, HANW4YMe ONbITA
IKOJOrHHECKH OPHEHTHPOBAHHOH PE(JIeKCHBHO-OLEHOUHOW W MpPaKTHYECKOil

JeATeNbHOCTH B JKMIHEHHBIX CHTYALIHAX;
(opMEpoBaHHe  MO3HABATENbHBIX  HHTEPECOB, HHTEIEKTYANEHEIX 1

TBOPYECKHX CIOCODHOCTEH ydYaluxcs,



e yOcxneHMe B BOSMOKHOCTH MO3HAHMA TPHPOIBL B HEOOXOmMMOCTH

PALHOHAIBHOTO HCHOJE30OBANMA focTHAEHHH HayKH H TexXHONOrHH Aad
nanbHedero pasBHTH 4eI0BEHECKOT0 oBIIIeCTRa, YBAKEHNHA K TBOpUAaM HayKH
H TEXHHKH, OTHOLIEHHE K XHMHH KaK 31eMeHTY obecTBeHHOH Ky abTYPERL,

e MoTHBauMs oOpasosarenbHOll  AeATENb Ha OCHOBE
AHYHOCTHO OPHEHTHPOBAHHOTO NOAX0AE,

& (hopMHpOBaHHE LEHHOCTHRIX oTHOWIEHHH Apyr K ApYTY,
OTKpPBITHH H H300peTeHRAi, pesyIBTaTaM
MeTtanpeaMeTHbIe pe3ynbTaThi:

PeryaaTuensle YY1,
l. VMeHHe CAMOCTOATE/IBHO ONpEAENsTH LeMH csoero OOyHUeHHA, CTABHTD H

dopMmynupopats s ceGa HoBhle 3ajadu B yqéGe W T03HABATENBHOH
JesTeNbHOCTH, pa3sBHBaTh MOTHBBL H  HHTCDECH cBOeii MO3HABATENBHOH

HOCTH  IHKOJBHHKOB

yHHTEN0, ABTOpaM
oOyIeHHA.

NeATeNbHOCTH.
ObyuaouHiics CMOKET:

¢ AHANW3HPOBATh CYILECTBYIOUIHE W ILIdHHPOBATE Gymyupe 00pazoBaTENbHBIC
pe3yabTaThl;

e HaeHTHQHUMPOBATE CODCTBEHHbIC npobneMsl W ONPEleNdTh [NABHYIO
npobnemy;

e BLUIBMTATH BEpCHH pelleHus  npodieMsl, dopmynHpoBath  THIOTE3bL,

peBOCKHIATH KOHEUHEIH Pe3ybTar,
e COTABHTEL LElb JATENbHOCTH Ha OCHOBE onpeneafHHON npobneMbl M

CYIHECTBYHOUIHX BO3MOKHOCTEH;
e (opmyanposath yucOHbIE 3314
JesTeabHOCTH,;
e 00OCHOBBIBATH LIEJNIEBBIC OPHEHTHD

OBOCHOBBIBAA TOTHYECKYIO NOC/NE0BATENBHOCTE ATOB.

W KAk [Iard JOoCTHXEHHA NocTapneHHOH uenu

Bl M NPHOPHTCTDI CChIIKAMH Ha UECHHOCTH,

yKa3piBas v
7 VaeHHe CaMOoCTOATEeNBHO IIaHHPOBATh MyTH JOCTHXEHHsS ULejiel, B TOM
ypcne AanbTepHATHBHBIE, OCO3HAHHO BpIGHpaTh Haubosee ddheKTHBHbIE CIOCODb!

petieHys y9eOHBIX 1 MO3HABATENBHBIX 3anad.

ObyualoLHMHca CMOAET:
o onpegensts HeoGxoaumoe(bie) neiicTre(s) B COOTBETCTBMH ¢ yuebHOH M

[ro3HaBaTenbHOM 3a7auei ¥ COCTABIATE ATOPHTM HX BhITTIOJIHEHHS

e oGOCHOBBIBATH M OCYlIECTBIATH BhiGOp HanGonee 3hdekTHBHBIX cnocoboB

peienHs ydeOHbIX H NO3HABATENBHBIX 37121,



3 NpeJUIOAKEHHBIX BapHAHTOP, yCIOBHA

e onpeensTh/HAXO/HTE, B TOM quciae H
yuebHOl U rozHABaTENBHOH 3a1a49H;

e BHICTPaMBaTh JKH3HEHHBIE [IaHbl Ha KpPaTKOCPOYHOE Gyayuiee (3aABAATE
[e/IeBble OPHEHTHPRI, CTABHTD 2/IEKBATHEIC HM sajaqy | npesararh IeHCTBUA,
yKa3biBas ¥ 000CHOBbLIBAsA JOTHHECKYHO [HOCTEI0BATENLHOCTD LIAroB);

e BRIOMpATh M3 MPELIOKEHHBIX BAPHAHTOB H cAMOCTOSTEIBHO HCKaTh CPe/ICTBa /
pecypchl 1A pelieHHA qana4K / JOCTHHEHHA HEH,

e COCTARNATH NIaH pelieHus npobembl (BHIMOAHEHHC npoexTa, MPOBEACHHE
HcClen0BaHuA);

e OMNpeAenaTh TNOTEHUHANBHBIC 3aTPYIHE
Ho3HaBaTelbHOH 3a/aYi ¥ HaXOJMTh CpeicTsa s MX yCTpaHeH!s;

e ONHCHIBATH CBOHl ONBIT, ohopMass €ro Ans nepeiatu JpYTHM JIIOJAM B
BHIE TEXHOJIOrHH pellieHHs MPakTHYeCKHX 3anad onpeaenéHHOro Knacca;

BOIO  MHIMBUIYANbHYI0 00pasoBaTe/IbHYIO

A BBIMOJIHEHHA

HHMA TIpH  pelieHHH yuebHoll M

e IUIAHHPOBaTH H KOPPEKTHPOBATE C

TPAEKTOPHIO.
1. VMmeHHe COOTHOCHTh CBOH JIGHCTBHA C IaHUpPYEMBIMH pe3ylbTaTaMH,
OCYHIECTBAATE  KOHTPOIb cBoeil  NeqTelpHOCTH B NpOLEecce NOCTHKEHHA
NOBHI

pe3ynpTaTa, ONpeleIsTh crioco6Bl AeiicTBIH B paMKaX MPeUIoKeHHbBIX Y&

u TpeGoBaHuil, KOPpPEKTHPOBATH  CBOM AeHCTBHA B
WaMeHsIoeiica CHTYyalleH.

O6yuaromuics CMOKET:
e onpeAendaTh  COBMECTHO  C [lefaroroM M CBEPCTHHKaMH  KpHTEPHH

[UIaHUPYEMBIX Pe3y/IbTATOB H KpHTEPHH OlLEHKH cBoeil yueOHOH AeATENbHOCTH,
o clcTEMaTH3HpOBaTh (B TOM HHCIE BLIOHPATH NPHOPUTETHBIE) KPUTEPHH
[IaHAPYEMBIX Pe3ylbTaToB OlLIeHKH cBoell 1eaTeNbHOCTH,
e oTOMpaTh HHCTPYMEHTBI JUIA OLCHHBAHHMA CBOSH NEATENBHOCTH, OCYMIECTBIATE
CaMOKOHTPOJE cBOell AeATeNBHOCTH B paMKax npeLIoKEHHBIX VCIIOBHI M

COOTBETCTBHH C

TpeboBaHuii;

e OIleHHBATH

OTCYTCTBHA NIAHHPYEMOTO Pe3yIbTaTa;
pie CpeficTBa Ui BBINONHEHMA yueOHBIX [CHCTBHH B

WJI¥ TIPH OTCYTCTBHH TUIaHHPYEMOTO pesyibTata;

PeKTHBEL B TEKYIIYIO JEATENbHOCTD HA
A8 TONYy4EHHs 3ariiaHMpPOBAHHBIX

CBOIO JIEATENBHOCTh, ApPryMCHTHPYA NPHUHHHEI NOCTHIKEHHA WU

e HAXOAHTH J0CTATO4H
uMeloIeiics CHTYalHHi H /

e paboras MO CBOEMY iaiy, BHOCUTE KOP
OCHOBE aHajH3a H3IMEHEHHH CHTYalHu
XapaKTepHCTHK npojyKTa / pe3yibTara;

noNydeHHBIMH XapaKTepUCTHKAMM TMPOAYKTa W

e YyCTAHABJHBATH CBA3h MEAKIY
AeATeNBHOCTH M M0 3aBeplIeHHH ASATENbHOCTH

XapaKTepHCTUKaMH TpOLecca



eHHA YIy4IHEHHbIX
fpe/yiaraTh H3MEHEHHE XapaKTePHCTHR NpoLecea a8 noay Yy

XapaKTepHCTHE NPOIYKTa;

* CBEpATH CBOM JCHCTBUSA C LIE/IbIO H, TIPH HEODXOIHMOCTH,
CAMOCTOATENBHO,

4. YMenue OleHUBATS NPABHIBHOCTb BRINOJHEHHs y4eOHOH 3anaH,

cOOCTBEHHBIE BO3MOKHOCTH e€ pelieHHA.
OOyuaioluiics cMO#eT:

* OnpeieNHTh KPHTEPHH NPaBHABHOCTH (KOPPEKTHOCTH) BBIMOTHCHHA yueOHOH
3a0a4H;

® aHAMH3IHWpoBaTE W ODOCHOBEIBATH
MHCTPYMEHTApPHA /U1 BBITIONHEHUsA Y9eOHOH 3a0a4H;

e ¢BOGOAHO MONB30BATHCH BHIPAGOTAHHBIMH KPHTEPHAMM OLEHKH H CAMOOLCHKH,
MCXOOS H3 1elH H HMEHWIIHXCs CPelcTB, paziH4ad pe3yabTaTl H CrIoco0s!

HCTPAB/IATh OLIMOKH

NpHMEHEHHE COOTBETCTBYHOLIETD

JNEeHCTBHIA;

® OLCHHBATL NPOAYKT CBOEH
CAMOCTOATE/NILHO  OMNpeNenéHHbIM KPHTEpPHAM
NEeATEBHOCTH;

e ©0DOCHOBBIBATH JIOCTHRHMOCTh LENH
OLEHKH CBOHX BHYTPEHHHX PECYPCOB H JIOCTYITHEIX BHEUIHHX DECYPCOE,

QHKCHPOBATH M @HATHIUPOBAThH AMHAMHKY COOCTBEHHBIX oOpasoBaTeNbHBIX

NeATeNbHOCTH 110 33JaHHbBIM @ H ! Wnn

B COOTBETCTBHH C HEBIO

BLIOPAHHBEIM  CNIOCODOM  HA OCHOBE

pe3yLTATOR.

5. BrazeHse OCHOBAaMH CAMOKOHTPOJIS, CAMOOLECHKH, TPHHATHS PELIeHHH W
OCYIIECTBIEHHs OCO3HAHHOTO BRIOOpa B yueOHOH M NO3HABATENbLHOMH
NedTeNbHOCTH.

Oby4aoUHica CMOKET:
HabGMIOnaTh M AHANH3MPOBATE COOCTBEHHYIO Y4YEOHYIO M NO3HABATENBHYIO

NeATeNBHOCTh APYrHX OOYHaloUIMXCs B MpOLecce B3aHMOIIPOBEPKH]
COOTHOCHTb peaibHBIE M ILIaHMpYeMBbIe Pe3yJbTaThl WHIMBHIYaNbHOMN
00pa3oBaTebHOH JeATeIBHOCTH U JleaTh BBIBOBI,

MPHHUMATh PellieHHe B y4eOHOH CHTYAllMH M HECTH 3a Hero

OTBETCTBEHHOCTH;
CAMOCTOATEBHO ONpEeNaTh NMPHYHHBI CBOETO YCIHeXa MM Heycnexa W

HAXOAMThL crocoObl BbIXOJAA M3 CHTYAlHH HEYCIexa,
PETPOCNIEKTHBHO ONpEJeNaTh, Kakue NCHCTBHSA MO pelleHHI0 ydeOHOM
3474yl WIH [apaMeTpbl 3THX JICHCTBHH NPHBEIH K IOJYUYEHHIO
MMEIOLIerocs nNpojayKTa y4eOHOH JeATeNbHOCTH;



¢ JIEMOHCTPHPOBATH TIPHEMBL PEryJIALIMH HeHXO(GH3HONOTHYeCKHX /
AMOIHOHANLHBIX COCTOSHUH s AocTHKeHHA (PeKTa yCHOKOCHHA
(yerpanenns dMOUHOHATLHOH panpsxéniocti), sddexra  BOCCTAHOBICHHA
(ocnabaenus npoapnenuii yromienus), dddexra aKTHBH3ALNH (MoBBIIIEHHA

neuxodGUIMONorHIeckol peakTHBHOCTH).

lMoanapaTensusie YY/

6. YMeuue onpenenars [OHATHA,
ANOIHH, KaaccHPHUMPOBATh, CaMOCTOATENBHO BHIOMpaTh OCHOBaAHHA
8 KjaccH(pUKALMKE,  YCTAHABIMBATH NPHYMHHO-CNEICTBEHHBIC CBA3H,
rHMecKOe  paccykaeHHe,  yMozakmodeHne (MHIYKTHBHOS, ACAYKTHBHOC, no

cosnasark ©00oDIIEHHA, YCTaHABIHBATDL
M KpHUTEpHH
CTPOHTD

AOMHMH) W JIeNaTh BBIBOJLL.
O6yualommics cMOmKeT:
e [noaGUpaTh CJIOBA, COMOJAYMHEHHbIE KIIOYEBOMY CJIOBY, ONpPENENAIOLIHE €TI0
NPU3HAKH CBOMCTBA,
® BLICTPAHBATH JIOTHYECKYIO LIENOYKY, COCTOALIYID M3 KIOHEBOTo CJOBa H

CONOAYMHEHHBIX €MY CJIOB;
e BHUIEAATE ODIIMI NPH3HAK JBYX MM HECKOIbKMX NPEAMCTOB HIH sBIEHHHA

H OOBICHATE HX CXOJICTBO,

e OOBeNUHATE TNpeiaMeThl W ABACHWS B Ipynnel [0
cpasuuBaTh, Kiaccuuumposath W 0600mare  GakThl M

onpeacnéHHbIM

MpH3HaKaMm,
ABJICHHA,
e BHUICAATH ABJICHHE U3 O0ILIEro paua Apyrux ABICHHH;
onpenenaTs 0OCTOATENbCTBA, KOTOPble MNPEAUIECTBOBATH  BOSHUKHOBEHHIO
CRA3M  MENKAY  ABIEHHAMH, M3 3THX 0DCTOATENLCTE  BBIJIENHTH
onpeensionme, cnocodueie ObITH NPHYHHOH JAHHOTO SBICHHHA, BbLIABIATH
NPHYMHBI M CHIEJCTBHS ABJICHHI;
CTPOHTB PpaccyijeHus or oBIMX 3aKOHOMEPHOCTEH K YacTHBIM SBJICHUAM
M OT YACTHBIX ABIEHHH K ODLIMM 33KOHOMEPHOCTAM;
CTPOMTH pACCYXIEHHE HA OCHOBE CDABHCHMA NpPEIMETOB M ABJICHHH,
BpLIENSS TIPH 3TOM 00IIMe NPH3HAKH;
e Hularatb NOJY4YEHHYIO HHOMOPMALHIO, HHTEpPIpeTHpYd €€ B KOHTEKCTe

peliaeMOoHn 3a1ayiH;
e CAMOCTOSTENBHO YKa3piBaTh Ha HH(OPMALMIO, HYKAAIOWIYIOCA B TPOBEPKe,
fipejUIaraTh W NPHMEHATH CMOCOO MPOBEPKH JOCTOBEPHOCTH HHpOpPMALMK;
e pepbann3oBaTh  IMOLIMOHANBGHOE  BIEYATIEHWE, OKA3aHHOE Ha  Hero

HCTOYHHKOM,



OOBACHSTH SBICHHA, MPOLECCH, CBA3H ¥ OTHOIICHHS, BbIBAACMBIE B XO/C
MO3HABATE/NBHOW M MCCHENOBATENLCKOH  JEATENbHOCTH  (MPHBOANTE
ofbscHeHHe ¢  M3MeHeHMeM  (DOPMBI NpEACTABICHHA;  OOBACHATH,
AeTanu3upys wian 06Gobuias; oBbIACHATE C 3aJaHHON TOYKM 3PEHHA);
BHIABNATE M HA3biBATh MPHYHHBI COOBITHA, SBICHHA, B TOM UHCie
BO3MOXKHBIE [ Haubonee RepoOATHBIE [PHYHHBL, BO3IMOKHBIC TMOCHCACTBHA
3a4aHHON  NpPWYMHBIL,  CAMOCTOATENBHO  OCYILECTBIAA HPIMNEO"
CICNCTBEHHBIH aHanM3;

AeNaTh BBIBOJI HA OCHOBE KPHTHYECKOTO AHANM3A PA3HBIX TOYEK 3PECHHHA,
MOATBEPH1aTh BLIBOJA COOCTBEHHOW apryMeHTauued HIH CaMOCTOATCIBHO
MOTYYEHHBIMH JaHHBIMH.

YMenue CO3MaBaTh, IMPHMEHATL H HpEﬂﬁpﬂEGEHHﬂTﬁ FHAKH H CHMBOJIbI,
MOICJIH H CXEMBbl 1718 pelIeHHA }’WEE‘I[LIH H MO3HABATE/BHBIX 3aja4.

Obyyalomuiics cMoxer:

0003Ha4YaTh CHMBOIOM M 3HAKOM MNpeaMeT H/WIH ABICHHE,
ONpeiceiiaTe JOrH4eCKHe CBA3H MEEDY NpciMCcTaMH H/HITH ABNCHHAMMH,
0003HaYaTh JaHHble JOrHYecKHe CBA3H € MOMOUILIO 3HAKOB B CXeMe;
co30aBaTh abCTPAaKTHBIH WIH peanbHbIi 00pa3 npeaMeTa H/HIH SBICHUWA;
CTPOHTH MOJIeNb / CXeMy Ha OCHOBE YCIOBHI 3amaud w/winm cnocoba eé
pelueHH;

co3faBarTk BepOanbHble, BEIIECTBEHHBIC H HHOOPMAUMOHHBIE MOJEIH C

BRICIEHHEM CYUIECTBEHHBIX XapakTepucTHK o00BEKTa JUIs OnpeseneHus

ciocoba peleHHs 3a1a4d B COOTBETCTBHHM € CHTYaUMEH;

Ipeodpa3oBBIBATE  MOJENH €  UEbi0  BbIABJICHH  OOWMX  3aKOHOB,

onpenenAlomX AaHHYI0 NPEeIMETHYIO o01acTh;

IePEBOINTE CHOKHYIO [0 COCTaBy (MHOTrOacHeKTHYH) HHpOPMALMIO M3
rpaduyeckoro HiH (GOPMAIH3OBAHHONO (CHMBONILHOIO) TPEICTABICHUA B
TEKCTOBOE H HaobopoT;

CTPOMTHL CXEMY, &JITOPHTM JEHCTBHA, HCNPABIATs HIH BOCCTAHABIWBATD
HEM3BECTHRIH paHee @JIropHTM HA OCHOBE MMEIOLIEerocs 3HaHus ob

obbekTe, K KOTOPOMY IIPUMEHACTCA AITrOpHTM;
CTPOMTH [0Ka3aTelbCTBO: MPAMOE, KOCBEHHOE, OT NPOTHBHOIO;

aHAIM3HPOBATh/peduieKcHpoBaTh ONLIT paspaboTkn M peanuzauMu yueGHoro
IpoeKTa, HCCleJoBaHua  (TEOPETHYECKOrO, IMIHPHYECKOI0) HA  OCHOBE

npeniokeHHol  NpobieMHOH  CHTYallMM,  MOCTABAEHHOW  uenu W/wnn
3aflaHHBIX KPHTEPHEB OLEHKH NPOAYKTa/pesynbrara,



8.

9.

CMBICTTOBOE YTEHHE.

OOyuarOmMHACH CMOKET:

HAXOJMTH B TekcTe Tpebyemyio uu{opMmaluio ( B COOTBETCTBHH C HETAMH

CBOEH AeATe/ILHOCTH);

OPHEHTHPOBATECA B COJEpKAHMH TEKCTa,
TEKCTa, CTPYKTYPHPOBAThL TEKCT;
YCTAHAB/IMBATE B3aMMOCBA3b ONMCAHHBLIX B TEKCTe COOBITHH, ABICHHH,

MOHHUMATh UEIOCTHEIH CMBIC]

MPOLECCOB;
Pe3lOMHpPOBATE TIABHYID MICIO TEKCTa;

KPHTHYECKH OLEHHMBATH conepkaHue M (opmy TEKCTa.

QopmMupoBaHMe W pasBUTHE  DKOJOTHYECKOro  MbILUIEHHA,  YMEHHE

MPHMEHSATH ero B N03HaBaTelkbHOH, KOMMYHHKaTHBHOI, COlMaJbHOH NPaKTHKE

H 1poecCHOHAIBHON OpHEHTALMA.

Obyuaromuiics cMoKer:
ONpEAeNaTs CBOE OTHOUIEHHE K NPHPOJHOH cpene;
aHAIM3MPOBaTh BIMAHHE DKOJMOTMYecKHX (akTopoB Ha cpefy OOHTaHus

AHBEIX OpraHH3MOB,

NPOBOAHTE NPHYHHHBIH H BEpOSTHBLIH AHANH3 3KOJIOTHYECKHX CHTYALlMM,

MPOrHO3UPOBATE HIMEHEHHMS CHTYAllMH [pH CMeHe JeHCTBHS OAHOIO

(akTopa Ha jelcTeHe Apyroro ¢aktopa;

PACHpPOCTPAHATL 3IKOJIOTMYECKHE 3HAHMA W Y4YacTBOBaTh B MPaKTHHECKWX
jenax 1o 3alliMTe OKPYXKalOLIEH Cpelsl;

BRIp@aTh CBOE OTHOIUEHHE K MpHpOJE 4epe3 pPHCYHKH, COYMHMHEHH,

MOIeJIH, NpOeKTHLIE pabdoThI.

10. PasBuTHe MOTHBALHH K OBIAJEHHK) KYJBTYPOH aKTHBHOTO HCIOJIb30BAHHA

cioBapeil ¥ JPYTHX IOMCKOBBIX CHCTEM.

OO yHaIHHCH CMOMKET!
onpeeNaTh HeoOXOAMMbIE KIOHEBbie MOMCKOBBIE CJIOBA M 3aPOCHI;

OCYIIECTBIATD B3AHMOJEHCTBHE C 3NEKTPOHHBIMH TMOHCKOBBIMH CHCTEMAaMH,

CIIOBAPAMH;
(hOpMHpOBATh MHOKECTBEHHYIO BBIOODKY M3 TOHCKOBBIX MCTOYHWKOB JUis

oOBEeKTHBH3ALMH PE3YALTATOB IOMCKA;
COOTHOCHTh MOJYHMEHHBIE Pe3yJIbTaThl MMOHCKA CO CBOCH IEATENBHOCTHIO.

KommyHukaTHEHBIE YY1

1. YMeHne OpraHu3OBbIBaTH Y4eOHOE COTPYAHHYECTBO W  COBMECTHYIO
JEATENbHOCTE € Y4YHTENeM H CBEPCTHUKaMH; paboTaTh HMHAMBMIYAIbHO M B

rpynne: HaxoAuTh oOliee pelleHHE W paspemath KOH(AMKTHI Ha oOCHOBe



cornacoBaHug MOIHLHH H yuérta HHTEPECOB; (opmyaHpOBaTh.
ApryMEHTHPOBATE H OTCTAWBATE CBOE MHEHHE.
O0yuamwmmiics CMOMKET!

® OnpeeNATh BO3MONKHBIE POJH B COBMECTHOH JeATEeNbHOCTH;

® Hrpark ONpeleiéHHYX pojib B COBMECTHOH JIEATE/IBHOCTH;

® [PHHHMATL MO3MLMI0 cobeceqHMKa, MOHHMAs MO3ZUIMI IpYyroro, pasiH4ark
B ero pe4d: MHeHMe (TOYKY 3peHHs), JIOKa3aTelbCTBO (apryMeHTEl),
(aKThl; THNOTE3LI, AKCHOMBI, TEOPHH;

® OnpefenATs CBOM  JIGHCTEMY MW JeHCTBHA naprHépa,  KOTOPBIE
CIIOCODCTROBANH HJIH NPenaTCTBOBANH NPOAYKTHBHOH KOMMYHHKALHH,

® CTPOMTH TO3WTHBHBIC OTHOLICHHS B mpouecce yueOHOH W MO3HaBaTeNbHOH
NeATENbHOCTH,

¢ KOPPEKTHO H AapryMEeHTHpPOBaHO OTCTAMBaTh CBOW TOYKY 3peHHA, B
OUCKYCCHH YMETh BRIIBHIaTh KOHTPAPTYMEHTHI, TNepedpasHpoBaTe CBOO
MBIC/IE (BI4JEHHE MEXAHM3MOM DKBHBANCHTHRIX 3aMeH);

® KpPHTHYECKH OTHOCHTECA K E:U'EETBEHHEIM}’ MHEHHK), ¢ JOCTOHHCTBOM
NpH3HaABATE  OWMOOYHOCTE CBOEro  MHEHHA (eclH  OHO  TAKOBO) H
KOPPEKTHPOBATEL €ro;

* Mpealnararte albTEPHATHBHOC PCLICHHC B HGH{iJIIHKTH{}ﬁ CHTYallHK,

® BBHIJCNATE ODINYIO0 TOYKY 3pEHHA B JIHCKYCCHH;

e JIOrOBAPHBATHECA O MPABHIAX H BoMpocax As 0OCYKIEHHS B COOTBETCTBHH
¢ MOCTaejeHHOH mepej] rpynmnoH sagayei;

e OpraHH30BBIBATE y4ebHoe B3auMojelicTBHe B rpynne (onpeaensts oduime
[e/ld, PachpeiensTh poiH, JOroBapuBaThcs APYr € JAPYIOM H T.1.);

e YCTpaHATH B pPaMKax AHaNOra paspelBbl B KOMMYHHKAIWH, oDYCIIOBIEHHER
HENOHMMAaHHEM/HENPHHATHEM €O CTOPOHBI cobDeceaHHKka 3ajaqu, dbopmel
WIH COJEp/KaHHs JHANOra.

12. VYMeHHe OCO3HAHHO HCNONB30BATE PEYEBble CPEACTBA B COOTBETCTBHH C

sajiadyell  KOMMYHHMKAUMH  JUIS  BBIPOKEHMS  CBOMX  YYBCTB, MBICHEH M

notpebHOCTell  JAnd  TUIAHHPOBAHMA M PEryNsilMH  CBOeH  JesTeNbHOCTH;

BrajeHHe YCTHOH M IHCBMCHHOH pe4vblo, MOHONOTHYECKOH KOHTEKCTHOM

peyklo.

Ofyuaomnics CMOKeT:

e onpejenATh 3ajady KOMMYHHKALMM M B COOTBETCTBHM C HeM orOupath
peYeBkle CPelCcTBa;

e mpejcTABIATH B YCTHOH WIM THCBMeHHOH dopme pasBEpHYTRIA 11aH
cobCTBEHHON NEeATENBHOCTH,



e CcoOmOIaTL HOPMEL nyOAHYHOM pevH, perjaMeHT B MOHOIOre H JHCKYCCHH

B COOTBETCTBHH ¢ KOMMYHHMKATHBHOH 3a1atcH,

e BLICKA3LIBATh M OOOCHOBLIBATH CBOE MHEHHE H 3anpaliuBaTh MHEHHE

napTHépa B paMmKax 1HAJI0rE,
13. MopMHpOBaHHE W PAIBMTHE KOMICTEHTHOCTH B 06nacTH HCTNOJAB30BA

UH(DOPMAIMOHHO — KOMMYHHKALMOHHBIX rexsonoruii (nanee — UKT).

HHH

O0yuarHics CMOKET:

® [le/ieHANpAaBIeHHO WCKaTh H HCNONB30BAThH uH(opMaLHOHHBIE  PECYPCh,
HeOGXOoAMMBle Ui pelliehHs ydeOHBIX H MpakTHHeCKHX 3ajad ¢ IOMOLIBHO
cpeacts UKT;

e BRIOMpaTh, CTPOMTH M  HCIONB30BaTh  ANEKBATHYIO uH(pOpMaLHOHHYIO
MOZIeNb U1 Tepe/ladd  CBOMX MBICIEH CpeicTBaMH ecTeCTBEHHBIX H
(hOpMAaIBHEIX A3LIKOB,

® HCMONB30BATE KOMIBIOTEPHLIE TEXHONOTHH JUIA pElICHWA HHpOPMAITHOHHBIX
M KOMMYHHMKAIIHOHHBIX YydeOHBIX 3ama4, B TOM HHCIC BEIYHCJIEHHE,
HarnKcanue pedeparos, AOKIAJ0B, CO3aHHE npe3eHTalui v 1p.

® HCNONB30BaTh WHOOPMALHIO € YYETOM ITHHECKHX M NPABOBRIX HOPM,

e co3/aBaTh MHOPMALMOHHBIE  PECYpchl  pasHoOro  THIA, co0moaaTh
uH(OPMALMOHHYIO THIHeHy H NpaBuia HHQOPMALHOHHOH 6e301acHOCTH.

IpegmeTHbIe pe3y/ibTaThbi:

s (GOpPMHpOBaHHE [EPBOHAYATLHBIX CHCTEMATHIHPOBAHHLIX npeicTaBIeHdd o
BelllecTBAX, MX MpeBpallleHHsX MW NMPaKTHYeCKOM NPUMCEHCHHH,

- OBJIANEHHC MOHATHHHBIM annapaToM H CHMBOMHYMECKHM A3BIKOM XHMHH,

e oOcO3HaHHe O0OBEKTHBHOH 3HA4YMMOCTH OCHOB XMMHYECKOH HAYKH Kak
06TacTH  COBPEMEHHOrO  €CTeCTBO3HAHMsA, XHMHYECKMX  NpEBpalllcHHH
HEDP]“&HHHE{:HHK H OpraHH4YcCKHX BelnecTs Kak OCHOBBI MHOTHX ABNEHUN
WHBOH M HEHKHBOH TPHPOIbI,

s yraybneHnue IpecTaBlielHi 0 MaTepHaibHOM €MHCTBE MMpa;

s OBllaJieHHE OCHOBAMH XHMHYECKOH rPaMOTHOCTH: CHOCOOHOCTREIO
AHATH3UPOBATE H 00BEKTHBHO  OLIEHHMBATh  JKH3HEHHBIE  CHUTYaLMH,
cBg3aHHBle ¢ XHMHMell, HaBblKaMH Oe3onacHoro oOLIEHHA C BellecTBaMM,
MCTIONB3YEeMbIMH B NIOBCEJHEBHOH JKH3HH;

e YMCHHEM aHANM3HPOBATE W [IAHHPOBATH  IKOJNOTHYECKH Dezonacuoe

[oBeqeHMEe B LENAX COXpaHEHHA 30POBbA H OKpYHKalomiel cpebl;



*

(GopMHUpOBaHHE  YMEHWH  YCTAHABMHBATL  CBA3H  MEKIY  peanbHo
HabMOaeMBIMH  ABJEHHAMM M [POLECCAaMM,  NPOHCXOIAIIHMH B
MHKPOMHpe, OOBACHATL NPHYMHBI MHOroobpa3sHs BELIECTB, 3aBHCHMOCTH MX
CBOHCTBE OT COCTABA M CTPOEHH#A, A TAKKE 3aBHCHMOCTE TpHMEHEeHHs
BEUIECTB OT MX CBOMHCTB;

MPHOOpEeTEHHE OMBITA WCHONBIOBAHMS  PAHYHBIX METOOB  H3YYEHMS
BEIECTB:  HabmogeHWs 3a WX  NpeBpalleHHAMHM ITIPH  MPOBEJEHHH
HECIOKHBIX XHMHYECKHX IKCTIEPHMEHTOR ¢ HCTO/IE30BAHHEM
nabopatopHoro ofopyioBanHs U NPUGOPOB;

bopMupoBanHe mpencTaBienwii O 3HAYEHHH XMMHYECKOH HayKH B
PEIICHHH  COBPEMEHHBIX OJKONOMHYecKHX npobieM, B TOM HHCIE B

NpefoTBPAleHHH TEXHOTEHHEIX H IKONOrHYECKHX KaracTpod.

L



COJIEPKAHHE KYPCA XHMHH
7 Knacc
34 yac/ron (1wac/nen.; 2 ¥ac — pe3epBHOC BPEMA )

[aasa I Xumus B uentpe ecrecrosuanus (11 4ac)

XuMas Kak 4acTh ecrecreosnanus. [lpeamer XHMHR XHMHE — YacTh
eCTECTBOSHAHNS. B3aWMOOTHOIICHHS YENOBEKa H  OKpYRAOWIETO smupa. [lpeameT
xHMHH. DusHyecKHe Tena W seuectsa. CaoiicTea semects. 1IpHMEHEHHE BELIECTE HA
OCHOBE HX CBOHCTB.

HaG.1ioaenHe H YKCTIEPHMEHT KAK METOAbI H3YHEHHR €CTeCTBOSHANMS XHMHH.
HaGmiofenMe Kak OCHOBHOIH METOJ MO3HAHHA  OKPYRAIOWETO MHP3. YcnoBHs
nposefeHHa Habmoaenns. [unotesa. IKCHEPHMEHT. Buisoa. CrpoeHHe NIAMEHH.
NabGoparopus u obopyaoBaHKE.

Monpeanposanne. Mozeib, MOATHPOBAHKC. OcoGeHHOCTH  MOJCTHPOBAHHA B
reorpadun. duznke, Ononornn. Moaenu s Guonorii. Mynsokn. Mojeau B husHke.
DnexTpodopHas Mamiua. | eorpaduueckie MOASIH. XHMHUECKHEe MOJASIIM:
npeaMeTHble  (MOIeNM  aToOMOB, MOMEKYN, XHMHUCCKHX H  NPOMBINIACHHBIX
HPOM3BOJICTB), 3HAKOBBIC HIH CHMBO/IBHBIC (CHMBOIb! JICMEHTOR, dropMyNbl BELLECTB,
ypaBHEHHA PEaKiHii).

XuMHuUecKHe 3Haku 0 GopMyJibl. X HMHYECKHIl 2eMEeHT. AHMHYSCKHE 3HAKH,
ux obo3HayeHHe, NPOM3HOMEHHE. XHMHUECKHE dopmynm  BeuiecTs. IlpocTeie M
cnoyusie peulecTBa. HMHaeKch H kosdhunenTsl. KadecTseHHBIH H KOJIHYECTBEHHBIH
COCTAB BELIECTBA.

Xumus B Quiuka. YHuBepcaibHBIH XapakTep MOJOKEHHH  MONECKYNSAPHO —
cnpeTHYeckoii TeopuH. TTOHATHSA «aTOM», «MONCKYAA», CHOHD. Crpoenne BelIeCTBA.
KpuctamHuecKkoe cocrosHue BelecTBa. KpHCTauiMHYecKHe PelleTKH  TBEPABIX
gemecTs. Jladdysua. BpoyHOBCKOE  JABHIKEHHE. Beniectsa MOJEKYARPHOTO M
HEeMOJIEKYJISPHOIO CTPOCHHA.

ArperaTHbie COCTOSIHHS pemecTs. [lonsTHe o0 arperaTHOM COCTOSHWH
pemecTsa. MH3NUECKAE H XHMHUECKHE qeiaenus. ['azoobpasHele, ®uakue w TBEPALIE
pelecTBa. AMOp@HbIC BELIECTBA.

Xumus u reorpadpus. CrpoeHue Semuu: sApo, MaHTHA, Kopa. Jlurocdepa.
Munepaibl W TOpHbIE [OPOJbL. MarmMaTH4ecKHe H OCallouHbie (HeOpraHMyeckue M
opraHMyeckie, B TOM HHCIE H roproHre ) Nopoibl.

Xumus © Onomorus. XHMHYCCKHH COCTaB HHBOH KJIETKN: HEOpraHuueckne
(Bosa ¥ MHHEpalbHEIC conn) W oprannueckde (OCNKH, JKHPBI, YIIEBO/LI, BHTAMMUHbI)
pemectsa. buonoruueckas poib BOAbI B JKHBOH KIETKE. DotocunTes. Xnopodmun,



Bonoruyeckoe 3HauenHe #upos, 6enKos, HPUPHBIX Maced, YIIeBOAOB H BHTAMHHOB

JUIs KH3IHEAEATENEHOCTH OPTaHW3MOB.
KauecTeennbie peakuun B xumuu. KauecTsenubie peaxiyu. PacniosHapanue

BEIECTR C MOMOIILIO Ka4YeCTBeHHBIX peakumil. AHaNTHTHYECKHH CHIHAIL OnpeneasemMoe

BCIICCTRO H peakTHB Ha Hero.

Hemoncmpauuu
* Koanekuua pasnuuHbix rpeaMeToB HiH (pororpadui NpeaMeToB H3 ATIOMHHHA

JUTE HILTIOCTPALUHH HASH «CBOHCTBA — NPHMEHEHHEY.

* YvyebHoe obopynoBanue, HCMoAB3YEMOE Ha YpoKax (DH3IMKH, DHOIOTHH,
I"eorpadmu 1 xumum.

* Duextpotophas MawkuHa B gedicteud. [eorpaduyeckHe MOJETH (rmodyc,
Kapra). BHosoruueckue Mozieu (MyIAKH OPraHOB H CHCTEM OpPraHoB pacTeHHH,
HHBOTHRIX H YenoBeka). MHIMYECKHE M XHMHYECKHe MOJENH aTOMOB, MOJEKY
BEUIECTB H KPHCTAINTHYECKHX PEIIETOK.

¢ Ob0BEMHBIE H IIAPOCTEPKHEBLIE MOIEIH BOIBI, YIJIEKHCIOI0 H CEPHUCTOTO Fa30B,
MeTaHa,

¢ OOpasupl TBEPORIX  BElIECTB  KpHCTAIIHYeckKoro  crpoenusa.  Mogenu
KPHCTAIUIMYECKHX PeLuéToK.

e Boma B Tpéx arperaTHeiX cocrosHusX. KounekuMs KpHCTANIHYECKHMX H
aMOp(HBIX BELIECTE H HINENHH M3 HHX.

e Koanexkuus ropHeIX nopoi (rpaHur, pasid4Hele (OpMBI KalbLHTa — Mel,
MPpaMOp, H3BECTHAK).

o Komnexuua roprounx HekonaeMbix (HeyTh, KaMeHHBIH YTONb, CRaniipl, TOpd).

Memoncmpauuonnsie IKCREPUMEHMbI
e Hayunoe Habnionenne 1 ero onucanue. Maydenne cTpoenus njiaMeHH.

e (CnupTOBas SKCTPAKLHMA XI0POdH/IIA U3 3ENEHBIX THCTHEB PACTEHUIH.
™ {{Hﬂpﬁﬂﬁﬂaﬂﬁﬂ}} YIJICKHCIONO ra3a B CTAKaH Ha YPABHOBCUICHHBIX Becax.
e KauecTBeHHas peakuus Ha Kuciaopoja. KadecTpeHHas peakus Ha yraeKuCHblii

rdas.

JTabopamopnbie onsimbi
e PacnpocTpaHeHHs 3anaxa OJCKONOHA, AYXOB WIM [€30[I0PaHTA KaK MpOLece

anddysun.
¢ Habmwoneuue OpOYHOBCKOIO [ABHKEHHA YacTHYEK YEPHOI TYIIH  TOj

MHKPOCKOTIOM.
o JlHpdy3us nepmanraHaTa Kajius B KeIaTHHe.

¢ OGHapyxenne 3pUPHLIX Maces B aneabCHHOBOH Kopouke,



¢ H3ayuenue rpannTa c NOMOLIEIO YBENHUHTENBHOIO CTEKIA.

* OnpeneneHne cogepaanns BOJBI B PACTEHHH.

» OBHapykeHue MACHA B CeMEeHaX NOICONHEYHIKA W FPeLkoro (KeipoBoro) opexa.

* ObHapyxeHHe KpaxmMana B NIIIEHHYHONH MYKE.

e Baaumosneiicteie ackopOHHOBOI KMCAOTH ¢ HOAOM (onpejeseHHe BHTaMHHE Ce
paziMyHBIX cCOKax).

* [Ilponysanue BELIBIXAEMOrO BO3/YXa Y€PE3 HIBECTKOBYO BOAY.

* OOHapyKeHIe W3BECTKOBOH BO/IbI CPEIH PA3IHIHBIX BELIECTB.

Homawnue onvimsi
* HMsrotoenenne mojeneil Monekyn XMMHUYECKHX BElECTB H3 MIACTH/IHHA.

¢ Jnddyaus caxapa B Boge.
® OneiTel ¢ MYCTOH 3aKPHITON NNACTHKOBOH OYTHUIKOM.
o OOCHapyxkeHHe Kpaxmaia B MpOJAyKTax MuTanHd; sbiokax.

Ipaxmuueckans paGoma Ne I. Tlpasuna texunku Oe30nacHOCTH. 3HAKOMCTBO €
nabopaTopHBIM 000y A0BAHHEM.

Ipakmuueckan paboma Ne 2. Habmojenne 3a ropauieil cBeqoH. YCTPOHCTBO H
paboTa CIHPTOBKH.

I'naga II. Maremaruka 8 xamun (134ac)

OTHOCHTEIBLHAS ATOMHAN H MOJEKY/JSpHAR  MAaCCHL OrtHOCHTEIBHAA
aToMHas Macca oJneMeHra. MonekyaspHas macca. OmnpeseneHHe OTHOCHTENLHOH
ATOMHON Macchl XMMHYecKHX anementos no Tabmuue JL.WM. Menneneepa. Haxomnenue
OTHOCHTEIBHOH MOJEKYIAPHOH Maccel 10  (opMmy/ie BelecTBa Kak CyMMBI
OTHOCHTE/BHBIX ATOMHBIX Mace, COCTARIAIOIINX BEILECTBO XHMHYCCKHX ICMEHTOB.

MaccoBaa Aoaf iemMenta B cioknom semecrse. llonsTie o maccoBoil jone
K HMHUECKOro aMeMenTa (W) B CIOKHOM BelecTse i e€ pacuér no (opMyNie BelecTra.
Haxoxaenne (GoOpMyJibl BEIIECTBA 110 3HAYCHHAM MACCOBBIX aonei odpasyrommx ero
seMeHTOB (118 2-X 4acOoBOro H3yHCHHA Kypca).

Ypernie BemecTBa W cmecn. Yucreie Bewectsa. Cwmecu, l'eteporennsie u
romorennsie cmecd. I'azoofpaspeie (BO3AYX, NPHPOAHBINH ra3), kuikue (He(Thb),
Teépable cMec (TOpHBbIE NOPOfIb, KY/IHHADHBIE CMECH M CHHTETHHECKHE MOloLye
ﬂpe,ucTBaL

OGnémuas noas raza B emecn. Onpenenenye o0bEMHON KoM rasa( ) B cMecH.
CocTap armMoc(epHOro Bo3ayXa H NPHPOAHOTO raza. Pacyér o0b€Ma Mo/ rasa B cMecH
ro ero o6béMy M Ha0DOPOT.



MaccoBast a0 BemlecTsa B pactsope. Maccosas jons semectsa ( W) B

pacTBope.
Konnentpauus. PactBopuTens W pacTBOPEHHOE  BELIECTBO. Pacuér  Macchl

PacTBOPEHHOTO BENIECTBA 1O MAacce pacTBOpa M MAccoBOH A0 pacTBOPCHHOTO

BEIIECTRA.
Maccosas goas npumeceii. TlonaTHe o YMCTOM BemecTse W npumeck. MaccoBas

nons npumecH (w) B obpasue HexoaHoro pemectsa. OcHopHoe BemecTso. Pacuer
MAcChl OCHOBHOTO BeIIECTRA MO MACCe BEIeCTBa, COAEPIKALIEro ONpeneneHHyio
MaccOBYIO Nom0(w) npHMecei.

demoncmpanuun
* Konekuns pasnHuHblX BHIOB Mpamopa M M3IelHil W3 Hero.
* (Mech peyvHOro Mecka W CaxapHoro recka H HX pasfieneHHe.
e Komnexuns vedtH W HedTenpoayKTOB.
* Konnekuwus OBITOBBIX CMEece.
e Jluarpamma cocrasa armocgeproro goznyxa. JluarpaMMa coctaga IIpHPOAHOTO
rasa.
¢ Komnexuus MHHEpansl H FOpHbIE NOPOIBL.

Homawnue onsimsl
L H‘]}"—IE]—IHE COCTaRa HﬂI{GTﬂphlx ﬁ'bIT{thl}L H Q'IEPMEI.I,EBTH‘{EEKHK HPEHHPE.TII)B,

COOepHAllHX onpeleléHHyIo 00 NpHMecei.
Ilpakmuueckas padoma N 3. lpuroTosienne pacTBopa ¢ 3aJaHHOH MaccoBoH

aoned pacTBOPEHHOND BeLIECTEA.

Inasa 111 SBaenns, npoHcxoafinie ¢ BewecTBamu (74ac).
Pazenenne cmeceil. Cnocobbl pazaeneHvs cMmecel M OYHCTKA BElLECTE.
Hekotopble npocTeiiue cnocobsl pasfiefieHns CMeceli: mpoceMBaHWe, pasielieHue
cMecH MOpOIIKOB #Keje3a W Cephl, OTCTaHBaHWe, NeKaHTauud, ueHTpudyruposanue,
pa3jiefieHye ¢ IOMOIIBIO JETHTENbHOH BOPOHKH, (uibTpoBaHue. MUIBTPOBaHME B
naboparopus, GeITY H Ha npou3BojcTse. [lonaThe o Guabtpare. Ancopbums. [oustre
06 ancopOumn H ancopdeHTax. AKTHBHPOBaHHBIH YTrofib KaK BawkHelimni ancopbenT.

YerpoiicTBo npoTHBOrasa.
Nuernaanuusa, wan  neperonka, JuctHmiauus (neperonka) kak Npolecc

Bhifle/IeHHs BelllecTBa M3 JKMAKOH cMmecH. JuMCTHanHpoBaHHas Bojga ®u  obOnacTu e

NpUMeHEeHHS.
KpucTaiiusaums WiM  BbillapuBanue. KpuCTainusalms w  Bhinapusanme

nabopatopuy (KpHCTaLIH3aTOPhl H (apHOPOBLIE YAlIKU ANs BHINAPHBAHNS) 1 NnpHpoJae.



[leperonxa wedru. Hedrenponyktel. PpakuMoHHa# ICPEroHKa  KHIAKOTO

BO3/IYXA.

XHMHYECKHe  peakunH. YCIoBHS — OpOTeKaHHds  H
XHMHYECKHX peakuuii, XuMHYecKHe peakiul Kak npolecc npeBpallcHHd OIHHX
BCLICCTB B ApyrHe. YCNOBHS NPOTEKAHHH M NpPEeKpauieHHs XHMHYCCKHX peaicuHFI.
ConpukocHoBeHHe (KOHTAKT) BEIIECTR, Harpesanue. Karanusatop. Huruburop.

Ynpasnenue peakuuamu rOpeHHA.
[lpusnaku  xumugecknx peakiHii.

HU3MEHCHHEe 1BeTa, oOpasosaHue ocajka, pacTBOpPEHHE

BhIle/ieH e ra3a, NOABNeHHEe 3anaxa, BhiJAeJEHHE WIH MOITIOLEHHE TernaoThl.

npeKpaleHna

[lpu3Hake  XHMHMECKHX  peakiuH:
MNOJAYYEHHOro  OcalKa,

Hemoncempauuu
® @unetp Illorra. Boponka Bioxuepa. Ycranoska mis (uibTpoBaHHS 10O
BAKYYMOM.
* PecnuparopHbie Macku | MapieBbie NOBA3KH,
e [Iporueoras u ero yerpoiicTso.
e Komnexkuus «Hedrte ¥ nvedrenpoaykrsiy.

HAemoncmpanuonnsie IKCREpUMennb
* Pasjgenenue cMmecH Nopolika cepbl W JKeJNe3HBIX ONHIOK.

L PHE,E[E.]TE‘HHE CMECH MNOPOUIKa CEpbl H INECKA.
- PEB,[[E:.‘]EHHE CMECH BOAR H PpPACTHTEIBHOIO Maclla ¢ NOMOLIBHY NeUTENbHOMH

BOPOHKH.
IlonyyeHHe AHCTHIUIMPOBAHHOH BOJbl ¢ [IOMOLIBK nabopaTopHOH YCTAHOBKH

JIj18 TeperoHKH KHIKOCTEH.

¢ Pasnenenue CMECH [MNepMaHraHaTa H JHXpOoMaTa KalHA crnocobom

KPHCTAIUTH3ALMH,
BzaumoeicTBHe JKeNe3HbIX ONHIOK M NOPOIIKA Cepbl NIPH HATPEBAH WM.

e [lonyueHue YIJEKHCIOro ra3a B3auMOJEHCTBHEM Mpamopa ¢ KHMCIOTOH M

oOHapy#KeHHE ero ¢ NOMOLILI0 H3BECTKOBOI BOJIbI.
KaraniTHueckoe pasiojkeHWe NEepOKCHIa BOJAOPOJAA (KaTaiu3aTop — IMOKCHI

mapratua (IV).
O6HapyKeH#He pacTBOpa MIENOYH C NOMOLIBI) HHAMKATOpA.
BsaumMojelicTBHe pacTBOPA MepMaHranaTa Kaaus ¢ ackopbMHOBOH KHCIOTOI.
BzaumoeiicTBHe XJIOPHIA Kejle3a ¢ KEATOH KPOBSHOH CONBIO M MUIAPOKCHAOM

HATPHA.
Bzaumoeiicteie ruapokcuaa senesa (1) ¢ pacreopom consimoii kuenotsr



Jabopamopnsie onbInibl
e Ancopbums KYKYpPY3HEIMH MAlOYKAMH MapoB Naxy4ux BEIICCTB.

e layuenue ycrpoiicTBa 3aXHTANKH H TLIAMEHH.

Homauinue onvime
* Paspenenue cmecH CyXoro MONOKa H PEYHOTO NECKa.
® OrcranBanHe B3BECH NOPOIIKA JUIS YHCTKH MOCYABI B BoJle H € JeKaHTalud.
® AZCOpOUMA aKTHBHPOBAHHBIM YITIEM KPACsAIMX BelIeCTB MEncH — KOJBI .
* Pactsopenne B Bopme Tabnerku acnupuna YIICA.
* Hayyenme cocrasa CMC.
Ilpakmuueckan paéoma Ned. Bripammpanue KpUCTA/IOB COMH (AOMalIHMH
IKCTIEPHMEHT ).
llpakmuueckan paboma Ne5., Ouuctka NOBAPEHHOH COJN.
Ilpakmuueckas paboma Ne6. Wsyuenuwe npoliecca KOPpO3HH — JKenesa

(AOMaIIHUI IKCTIEPHMEHNT).

I'nasa IV. Pacckassl mo xumum (3 yac).
Yuennveckan wongepenuus.  «Broijaionmecs pycckue yu€Hble — XHMHKHY.
Konkype coofmennii ydammxes. « Moé no0uM0e XHMHYECKOE BELIECTBOM

(OTKpBITHE, TIOJYYEHHE W 3HayeHue).
Koukype  yuyenuueckux npoekroB. KOHKYpC  NOCBSUIEH — H3YHYEHHIO

XHMHYECKHX peaKiHi.



Copepkanne Kypca XHMHH 8 kiacca

( 2 yaca B HeJielio, BCEro 68 4acos)

Beenenne (4 4ac)

XuMHst — HayKa O BelecTBax, MX CBOMCTBAX M NpPEBPAllICHHAX.

[MonsTHe 0 XHMHHYECKOM »jIeMeHTe H popMax ero CyIecTBOBAHMS: CBOOOJHBIX

dTOMAaX, NMPOCTLIX H CHOKHBIX BCLICCTBAX.

[peBpaienue seinects. OTIHYHe XMMHUYECKHX peakiH OT (pr3H4ECKHX

siBjieHnil. Poib XuMuUM B Ku3HM venoseka. Xemodunus # XeMO(oOws.
Kpatkue cpeneHus M3 MCTOPMM BO3HHKHOBEHHS M pasBUTHA XHMHH. Ponb

OTEYECTBEHHbIX Y4YEHBIX B CTAHOBJIEHHH XMMHUYECKOH Hayku — paboThl M. B. Jlo -

moHocoBa, A. M. Bytnepoga, JI. M. Menneneesa.

XumMHyeckas CHMBOJMKA. JHAKH XHMHHUECKMX UIEMEHTOB H IPOHCXOMICHHE

WX HasBaHuii. Xumuueckue dopmyns.. Muaexkcsl H KO3QHHIHEHTEL.

OrHOCHTeNbHBIE aTOMHAs H MoJIeKynspHas macchl. Pacu€r MaccoBoil 10nH

XHMHYECKOTO 3/IeMeHTa 10 (OopMyJe BElIeCTRA.

Iepuonuyeckas cucTeMa XHMHUECKHX 3JIEMEHTOR JI. H. Menaeneesa, eé

CTPYKTYpa: Majble ¥ Oonbluyie NepHo/sl, IPYMibl M MOATPYIbI (FlaBHas W 1odow-

nas). Ilepuoaudeckas cHCTEMa Kak cCIIpaBOYHOe MocoDHe Ui MOIy4YeHHs

CcBeJEHHH O XHMHYECKHX JJIeMeHTax.
Pacuérnbie 3aaaun. |. Haxoxaenne OTHOCHTENBHOH MOJIEKYJNSPHOH MacCCHI

BelecTBa Mo ero Xumudeckoil Qopmyne. 2. Bervucnenue MaccoBoit noiam

XHMUMECKOro IeMeHTa B BeulecTBe no ero Qopmyie.

Tema 1

ATOMBI XHMHYecKHX 3jaemMeHToB (10 yac)

AtoMel Kak (opMa CYUIECTBOBAHHS XHMMYECKHX 3JIeMeHTOB. (JCHOBHEIE
CBeJIeHUsl O CTpOeHHH aromoB. JlOKa3aTeNbCTBA COKHOCTH CTPOEGHMS ATOMOB

Onsitel Pesepdopna. IlnanerapHas MOJeNk CTPOSHHS aTOMA.



OrHocHTENbBHAR ATOMHAR

CocTas STOMHBIX fjep: NPOTOHE H HEHTPOHBL.
macca. B3awMOCBA3b MOHSTHH «TPOTOH», «HEHTPOH», €OTHOCHTENbHAR aTOMHas

Macca».

M3MeHeHHe uHCia NPOTOHOB B AIpe — 00pa3soBaHHE HOBBIX XHMHUECKHX

HICMCHTOB.

Hamenenwe uwWcna HeiitpoHoB B AApe aroMa — obpa30oBaHHE H3OTONOB.

CospemeHHOe oOnNpeicieHHe MNOHATHS axHMAuecKHi  dneMeHT». H30TOMM KaK
PA3HOBHIHOCTH ATOMOB OJHOMD XHMHYECKOTO 3/EMEHTA.

Jnexktponsl. CTpoemme 3IeKTPOHHBIX 0DCNOHEK ATOMOB XHMHYECKHX

anementos Ne 1 — 20 nepuomuueckoii cucremst [l H. Menaeneesa. [NonaTHE O

3aBepIISHHOM M HE3aBEpUISHHOM WIEKTPOHHOM CJloe (IHEPreTHHECKOM VPOBHE).

[lepuommueckas CHCTEMA XHMHYECKHX ODIEMEHTOR 1. U. Menneneesa H

CTPOeHHE ATOMOB: QH3MYECKMl CMBICH MNOPAJKOBOTO HOMEpA 3JIEMEHTA, HOMEpa

rpyIiibl, HOMEpa nepHoaa.

MaMeHeHHe YHCHA JMEKTPOHOB HA BHENIHEM OJJIEKTPOHHOM YPOBHE aTOMa
XHMHYECKOTO 3IeMeHTa — 00pa3oBaHie NONOKHTENbHBX H OTPHUATENBHBIX HOHOB.
Momnbl, 0Opa3oBaHHBIE ATOMAMH METALIOB H HEMETALIOB. [Npu4MHE H3MEHEHHA

METAUTHYECKHX H HEeMeTAlIHYeCKHX CBOHCTB B MNEpHOJAx H rpynax.

Ofbpaszosanye GUHAPHBIX COCIHHEHHH. [lonatHe o0 WOHHOI cBs3H. CxeMel

obpa3zoBaHHs HOHHOH CB3H.
BsauMmozelicTBHEe ATOMOB  XHMHYECKHX  3/IEMEHTOB-HeMETAIOR  Meway

coboii — obpasoBaHHe ABYXQTOMHBIX MOJEKY/1 MPOCTBIX BELICCTB. Kosanentnas

HenonApHas XMMHYeCKas CB#3b. JNEKTPOHHBIC H CTPYKTYpHbIC dopmynsi.

BiauMOeHCTBHE ATOMOB  XHMHYECKHX  JJIEMEHTOB-HEMETA/LIOB  MEIy
coboii —  oOpasoBaHHE OHHAPHBIX cOeAMHEHN HEMETANNOR.
INeKTPOOTPHLATENBHOCTE. [ToHsTHEe O KOBAJEHTHOH NOMAPHON CBA3M.

BiaumoeiicTBHe 4TOMOB XHMHYECKHX 3JIEMEHTOB-METANLIOB Mexay coboil
— ofpasoBanue METaVIHYECKHX KPHCTALIOB. IloHaTHe O METaNNHYecKOH CBA3M.

JemoncTpanns. Mojeny aToMOB XHMHYECKHX dJiemeHTOB. [lepnomuueckas

CHCTEMA XHMHYECKHX 3JIEMEHTOB . H. Meuneneega.



Tema 2
IMpocreie Bewectsa (7 uac)
MonokeHne METAIOB H HEMETAINOB B MEPHOAHYECKOH CHCTEME

xHMHuecknx wiementos J1. M. Menneneesa. Bawwueiimne MpoCcThie perecTsa —

METAILIBI: JKeNe30, ATOMHHMI, KanbliMii, Mardui, HaTpHH, ganuii. OdLHe

(puzMYuecKHe cBoOICTBA METANJIOB.
BakHelimme npocThieé BeliecTsa — HeMeTalibl, ofpazoBaHHble aTOMaMH

KHCIOposia, Bojopoja, asora, cepel, (ocdopa, yriepoaa. CnocodHOCTE aTOMOB

BELIECTE —

XHMHYECKHX 2JeMeHTOB K oOpazoBaHuio HECKOIBKHX MPOCTRIX

aNnoTponua. AsslotpornHsle Moaudukanuu Kucnopojaa, ¢ocdopa H ONOBA.

MeTtannugeckue " HEMETATHYeCKHE cBOHCTEA MPOCTHIX BEIECTB.

OTHOCHTENBHOCT JENEeHHA TPOCTHIX BELIECTB HAa METAlbl M HeMEeTajlibl.
IMocrosnnas Aporaapo. KomuuectBo pewectea. Mons. MonsipHas macca.
MonapHelii 00B€M razoo0pasHpix BeuiecTs. KpaTHbie €IMHHLIBI KOJHYECTBA
BELIECTBA - MH/LUIHMOJIb M KHIOMOJb, MH/UTHMOJAPHAS M KHUIOMOJSApHAas MacChbi
BELIECTBa, MH/UTHMOJAPHEIH H KUIOMOIAPHBIH 00BEMBEI ra3000pa3HBIX BELIECTB.
Pacuétebl ¢ HMCMONL30BAHMEM IOHATHH «KOMWYECTBO BeIUECTBa», «MONApHas

Macca», «MOJApPHBIH 00bEM ra3’oB», «IOCTOAHHAs ABOraapoy.

Pacuérnpie 3agaud. 1. Boiuucnende MOIAPHOH Macchl BELIECTBE 10

xuMHYeckuM Qopmynam. 2. Pacuérbl ¢ HCNoONb30BaHHEM MOHATHH «KONHYECTBO

BEelIECTBAY», «MOJApHAs Maccay, «MOIApPHBIH 00BEM rasoB», «mocTosHHAN

ABoraapo».
Jlemoncrpauun. Ilonyuenne osona. Obpasupl Oenoro u ceporo onosa,

Gesoro W kpacHoro (ocopa. Hexoropbie MeTamibl H HEMETAMILl KOJWYECTBOM

germecTBa 1 monabs. Mozenbk MojispHoro o0bhéMa razoobpasHeIX BeLecTs.

Tema 3
CoeanHennsi XHMHYeCKHX diemenTos (12 uac)



pacteopa € W3BECTHOH  JoneH

A0S [OPHIOTORICHHA onpefenEHHOH  MacChl

pacTBOPEHHOTO BELIECTBA.

- lemonerpanun.  OOpasupl  OKCHI0B,  KHCIOL, ocHopanuii 1 cOICH.

Mopenu KpHCTATHYECKHX pelIETOR  XJIOpH/A HaTpHA, anMasa, OKCHAa Yyriepoja
(1¥). Bsapeie cmecn Bomopoja ¢ BO3IYXOM. CrniocoOsl  pasie/icHHA cMeceH.

J_[HCTH.;IJTHIJ,H A BOIBI.

JlaGopatopHbie ombiThi. 1.3HakomcTBo ¢ ofpasuaMu BEIUECTD pa3iHIHBIx

Knaccoe. 2. Paznenenne cmeceil.

Tema 4

W3amenenns, npoucxoasiuue ¢ semecrsamu (124ac)

[MousTHS SBNeHHil Kak HW3MEHEHWil, TPOHCXOJAUMX C  BEIIECTBAMH.
SIpneHus, cRA3AHHBIE ¢ W3MEHEHHEM KPHCTAIUIHYECKOro CTPOeHHs BeulecTsa MpH
NOCTOSHHOM €ro cocrase, — pusudeckue asneHns. Ou3nyecKue ABICHHA B XHMHM.

JHCTHINALIHA, KpHCTAMIH3alHA, BbITIAPHBAHHE H BO3IOHK: BELIECTE,

HeHTpHYIrHpOBaHHE,

slpneHMs, CBA3aHHBIE C HM3IMEHEHHEM COCTaBa BEIECTBA, — XHMHUCCKME
peakupn. TIpu3HakW H YCIOBHA IPOTEKaHHA xumudeckux peakuui. [lonarue o0
9K30- W IHAOTEPMHYECKMX peakiusx. Peakuun TOpeHHS Kak YACTHBIH  CcIy4a

IK30TePMHUYECKUX Peakiliil MPOTeKaloUHX ¢ BhIACICHHEM CBETA.

3aKoH COXpaHEHHs Macchl BellecTB. XHMHMYECKHE YPaBHEHMS. IHaueHue
unnekcoB B koadduumentos. CocraBicHHe ypaBHEHUH XUMHYECKHX peakuui.

PacuyéThl N0 XHMHYECKHM YypaBHeHHsMm. PelueHue 3a1ay Ha HaxoKaeHHe
KonM4YecTBa BeIecTBd, Maccel HIH 00BEMA TPOAYKTA peakuHH 10 KOJNMHECTBY
BelllecTBa, Macce WM 00BEMY MCXOJHOrO BEIIECTBA. Pacuétel ¢ Hcnons3oBaHHeM
[HOHATHS «IONs», KOrAa HMCXO0JHOe BELIeCTBO [aHO B BHIAE pacTBOpa ¢ 3aJaHHOW
MaccoBoii moneil pacTBOPEHHOr0 BelECTBA WK COACPAMT ONpelenéHHYIO 00
NpHMECEH.

Peakiuu  pasnokenus. [loHsTHe © CKOpPOCTH XHUMHYeCKHX pPeaKIuii.

Katanuzatopsl. PepMEHTSL.



cTeneHH OKHCIEHHA 3/1eMEHTOB no

Crenenp oknciaenna. Onpeeienic
pHenus. CocTaB/ieHHE dopmyn OHHAPHBIX coeIHHEeHHH,
OKCH/lbl, XJIOpH/bI,

BO/d,

xumuueckoi dopmyne COEN
obmmii  cnocod HX HasbIBAHHA.

cynsumet u  ap. Cocrapnenue HX dopmyJL.
peicTABMTENH JIETYHHX BO

bunapheie  COEIMHCHHA:
[IpencTaBHTENH OKCHJIOB!
yraekucaslid ra3 W HeraweHas uagecTs. 11 A0pOAHBIX

coeHHEeHHIl: XMOpoBoJOpPOoa H aMMHAK.
PacTBOpHMOCTE ocHOBaHMil B BOIE.

OcHOBaHME HX CcOocTag H Ha3BAHHA.
pUTENH LHenodei:

TH THAPOKCHAOB MW COJieH B BOAE. Ilpencta

Tabnuua pacTBOpHMOC
[lopsTHe © KAUYECTBEHHBIX peaKiHiX.

FHAPOKCHIB HATpHA, KAIHA H KaJlbLHA.

Muaukatopsl. M3meHeHHe OKpacku HHIHKATOPOB B IE/IOMHOH Cpele.

KucnoTs Mx cocrap W Haszpauus. KnaccHukids KHCIOT: cepHas, conAHas

W aszorHai. MameHeHHe OKpackH HMHIHMKATOpPOB B KMCIOTHOH cpefe.

Coni Kak TPOH3BOJHBIC KHCIOT M ocHopanuii. VX coctaB ¥ Ha3BaHMI.

PacrsopumocTh coliell B BOJE. [MpeacTaBuTe N CONEi: XJIOPHIL HATPHA, KapboHaAT M

ocdar KanbLHA.

AmopdhHBIe B KPHCTALIHYECKHE BCHISCTEA.

MeamMoneKyapHbie B3aHMOISHCTBHA. Turnsl KPHCTALIHYECKHX pELIETOK:

HOHHAA, ATOMHAs, MOJEKyIspHas W MCETAlIHYCCKa. JaBHCHMOCTE  CBOHCTE

BeleCTB OT THIMOB KPHCTALTHHECKHX PelIETOK.

BemecTsa  MOJEKYAADHOTO M HEMOJNEKYISPHOro  CTPOCHHS. JaxkoH

OCTOSHCTBA COCTaBa [UIA BELIECTB MONEKYNAPHOTO CTPOCHMA.
Uyersie BellecTBa M cMecH. [IpuMepbl KHAKHX, TBEPABIX H razoodpasHbIx

cMeceil, CBoHcTBa HYHCTBIX BEIIECTB H cMmeceil, Mx cocras. Maccogas ®

ofnEMHbIE J0NM KOMIIOHEHTa cMecH. PacuCrel, CBA3AHHBIC C HWCTONB30BAHHEM

MOHATHA «{A0JIAR,

Pacyérnnie 3apaun. 1. Pacuér maccoBOH M oObéMHOH  pnoneh

KOMIIOHEHTOB CMecH BellecTs. 2. Briaucnende MaccoBOH [OOJH  BellecTBa
B

pacTBOpe 1O HM3BECTHOH Macce PacTBOPEHHOrO BEIIECTBA W MACCe PaCTBOPHTEN
A,

3.BeHcieHHe MAcchl pPACTBOPAEGMOTO BEIIECTBA H PAcTBOpHTENs, Heobxon
4 HMEIX



Peakuuu coeauHenns. KaTaluTHHCCKHE H HEESDall L AR REL s prmrmo s

O6Gparimbie ¥ HeobpaTHMbie PEaKLHH.
Peaxiiy 3aMeienys. DNeKTpoXuMHueckuil psii HaTpKeHHA
JKHOCTH NpOTEKaHHA peaxii

eTaioB

MEeTALIOB,

ero  HMCnoJbB30BaHHe a4  MpOrHO3HpO BAHHA BO3MO

MENLY METAIIAMH M PACTBOPAMH KHCJOT. PeakunH BBLITECHEHHA OJHHX M

H3 PacTBOPOB HX COJeH OpyraMH MeETallaMH.

Peakuun ob6MeHa. Peakuuu  HefiTpanmsaipu. Y CIOBHA MpoTeKaHHs

peakuuii obmeHa B pacTBopax [0 KOHLA.
THE XHMHYECKHX peaﬁuuﬁ {I‘L{} NPH3HAKY CYHCIO W COCTaB HCXOOHBIX

BEUIECTB M MNpPOIYKTOB peakiluui») Ha MNpHMepe cBoiicTe BOAbl. Peaknus

Pa3oMKEHHs — NEKTPOAN3 BOJBL. Peakiuu CoeIMHEHHs — B3AMMOJCHCTBHE BOJIBL C

OKCHJAMM METAIOB M  HeMmetannoB. [loHATHE «THIPOKCHIIBI. Peakunu

3aMelieHHA — B3auMojeHcTBHe BOABI ¢  IMENOYHBIMH @ H  [IEI0YHO3EMEIbHBIMH
Mmetannami. Peakuun obmena (Ha npuMepe THAPOAH3A CyAb(pHAa allOMHHHA H
KapbOMaa KanbllMs).

Pacuérnnie 3anaum. 1. Berumciende 1o XHMHYECKHM  YpaBHCHHAM

Macchl MM KOJMYEcTBA BELIecTBa MNO M3BECTHOH Macce MIH  KoJ HYECTRBY

BeIeCTBa OJHOTO H3 BCT}’ﬂﬂ]ﬂll.H’l?i B peakKlHIO BCLICCTB HIIH NMPpOAYKTOB pPCarKilMH.
2. Beiunc/ieHHe Macchl (KonuyecTsa BellecTsa, 00bEMa) NPOAYKTa peakiuH, eclu

H3BECTHA Macca HCXOOHOIO BEIUECTBd, COAEPKALIETo DHFEEEHEHH}"}G JOJIHD

npuMeceii. 3. BrluMcieHHe Macchl (KonmuectBa BemlecTsa, o00bEMa) TpoayKTa

peaKiiy, e€ecjH H3BCCTHA Macca pacTBopa H MacCoBads [OOJA pa-::'ranpéunnm

BellecTBa.
HMemoncrpaunn.  [lpumepsl  dH3HYeCKMX  sBIGHWH: a) TIUABIeHMe

mapajuna; ©0) BosroHka wojga WM OGeH30MHOH KMCNOTBI; B) pacTBOpeHme
MepMaHraHara Kamms; T) auQ@ysus IYIWHCTHIX BEIECTB C ropaulel Jamriouky
Hakanupanus. [IpHMepsl XHMHYECKHX ABICHWIA: a) ropenue marums, docopa;
6) B3aUMO/IEHCTBHE COJTHOH KHMCIOTBI C MPamMOpOM MM MEJOM; B) MOJy4eHue
ruppoxcuaa Memw (11); r) pacTBOpEHHE TOTYYEHHOTO TMIAPOKCHIA B KHMCIOTAX:

A) B3auMozeicTBue okcuaa mend (11) ¢ cepHoli xucnotoil npu Harpesanmu:
3



epMaHTaHaTa Kajius; ) B3aHMOJICHCTBHE pazbaBieHHBIX KHCIOT C

a; M) 3AEKTPONH3 BOJEL

e) pasnoKeHHe 0

MeTAIaMK; 3) pasfiokeHHe NEepoKCHIA BOAOPOI

JlaGoparopubie onuiThl. 3. CpaBHenue CKOPOCTH ycrapeHus BOAB M

CIHpTa 10 WCYE3HOBEHHIO HX Kaneib Ha dbunsTpoBANBEHOH OyMmare. 4. OxucieHue

MEIH B IJIAMEHH CHHPTOBKH HIH TOpPETKH. 5. IloMmyTHEHHE H3IBEeCTKOBOH BOMIBI OT

BRIIBEIXGEMOro YIIIEKHCIOro rasa. 6. [lonydyeHHe YITIEKHC0TO rasa

B3aMMOJIeHCTBHEM CONbl M KHCHOTHL. 7. 3aMelueHue Meju B pacTBOpE XJopuaa

Meau (11) xeneszom.

Tema 5
Mpakraxkym Ne 1
Mpocreiimype onepannyu ¢ BemecTsoM (2uac)
1. IlpaBuna Texuuku Ge30NacHOCTH TpH paboTe B XHMHYECKOM KabuHere.
Mpussaky xumuueckux peakouii. 2. [lpuroToBnenne  pacTBopa — caxapa

(moBapeHHOH cOJM) W ONpeeleHHe MaccoBOH JONMH €ro B pacTBope.

Tema 6
Pacreopenne. PacTBopbl.
CeoiicTBa pacrsopoB iekTpoanTos (18 uac)

PacTBopeHHe Kak (HIHKO — xumuueckuii  npouecc. Ilowatwe o
ruapatax H KpHCTAWLIOTHIpaTax. Pacreopumocts. KpHBBle pacTBOPUMOCTH Kak
MOJens 3aBHCHMOCTH PacTBOPHMOCTH  TBEPABIX BEIIECTB OT  TEMIEPaTyphl.
HachlmeHHEBE, HEHACHIIEHHBIE W TNEpechillieHHbIE PacTBOPhL. 3HAYeHHe PACTBOPOB
A MPUPOBI W CENBCKOro XO03AHCTBA.

[lonsitHe 00 DJIEKTPONMTHYMECKOH AMCCOUMaUnM. DIEKTPONMTEL W
HEXTeKTPONUTEL. MeXaHu3M JIHCCOUMAUMH  O/CKTPOJHTOB C  PasiMYHBIM  THIIOM
xumugeckoi  cpasy, CTeneHb WIEKTPOIMTHYECKOH Auccoumaumu. CHlbHBIE W

cnabpie AMEKTPONIHTEL.



3513ﬂpﬁnﬁmqeﬂmﬁ AHCCOLHALIHH.

OCHOBHBIE  TOJNOKEHHA  TEOPHH
qus  peakuuii obmeHa MEKLY

Houusle ypaBHEHHA peaKiHi. YVenoBHs  [pOTEKA
JIEKTPONUTAMH JI0 KOHlA B CBETE MOHHBIX TIpeACTABICHAH.

Knaccudukalys HOHOE H MX CBOHCTRA,

KuenoTsl, WX KiaccHpHKaIHA. JluccolManis KHCA0T H wx cpoicTBa B

CBETE TEODHH OSIEKTPOIMTHUECKOH JIMCCOLMALIMA. MonekynapHele H HOHHBIE

YPAaBHEHHA  peaKuuH  KHCJIOT. Bsaumoneiicteie  Kuenor € MeTanIaMH.

INeKTPOXMMHYECKHI Psjl  HANpsKeHHH METALIOB. BsapMojeiicTBHE KHCIOT €

OKCHIAMH  MeTANI0B. BiaumopeiicTBae  KACAOT  © OCHOBAHHAMH — peaKiui

HeliTpamuzanyuy. BiaumojielicTBHe KMCIOT C  COJAMM. Wcnons3opanne  TabAHIb
PACTBOPHMOCTH JUIA XapaKTepHCTHKH XHMHUYCCKHMX CBOHCTE KHCNOT.
Ocuopanns, ux KiaccHpukanua. Jluccounanus ocHOBaHHH H  HX

CBOHCTBA B CBeT¢ TEOpPHH 3n¢|a:rpc-;nHTﬁqecmﬁ NHCCOLMALIHA. BaauMoaeHCTBHE

OCHOBaHHH ¢ KHCAOTAMH, KHCIOTHBLIMH OKCHAAMH H conamu.  HMcnonb3oBaHHe

TaGAuLBl PACTROPHMOCTH 1A XapaKTepHCTHRH CHUMHUCCKHX CBOWCTB OCHOBAHWH.
PaznojeHHe HepacTBOPHMBIX OCHOBAHHMH TpH HarpeBaHHE.

Conu, BX KiaccuuKanus H JIHCCOLHALNA pasTH4YHBIX THMOB coMeH.
Cpoiictea conedi B CBETe TEOPHH ANEKTPONHTHHECKOH  JAHCCOLHAIHH.
BaaumopeiicTBHe cofel ¢ MeTallaMH, YCIOBHA NpOTEKAHHA ITHX peaxiui.
BaauMoieiicTBHE COMEH C KHCIOTAMH, ocHopaHMaMH W consmu. MHenonesobsaHmie
TabaMubl PACTBOPHMOCTH 1A XapaKTepHCTHKH XHMHYECKHX CBOMCTB CoJiei.

OBoGuerHe cBeennil 06 OKCHIAX, WX KIACCHPUKALMH H XHMHHYECKHX

-

cBOMCTBaX.
[eHeTHYeCKHe PAjbl METAMIOB H HEMETAIIOB. ['eHeTH4eckas CBA3b

MEXIY KnaccaMH HEOpPraHHYeCKHX BEIICCTB.

OKHCIMTeBHO-BOCCTAHOBUTEBHBIC peaKiMH, OKHCIHTENE =

BOCCTAHOBHTEND, OKHMCIeHHe H BOCCTaHOBICHHC.

Peakuuy HOHHOTO  oOMeHa M OKHCIMTENBHO-BOCCTAHOBHTENLHBIE

peakuuu. CocTaBleHHe ypaBHeHHil  OKMCIHMTENBHO-BOCCTAHOBUTENbHBIX  PeaKiluii

METOZOM JIeKTpOHHOro OanaHca.



Caoiictsa TpOCTHIX BElIECTB — METALIOB M HeMeTawioB, KHCIOT H

coneii B cere npeicTapieHui 00 OKHCAHTEbHO-BOCCTAHOBHTEIBHBIX MPOLECCaX.

JemoHcTpauHH. MecnbiTanie BELICCTB 7 pacTBOPOB Ha

M oJe.
EKTPONpPOBOAHOCTh. JIBKeHHe OKpalleHHBIX HOHOB B IEKTPHYECKO J

3aBHCHMOCTh  JIEKTPONPOBOJHOCTH  YKCYCHOH — KHCJIOTHI oT KOHLEHTDALHH.

B3aumopneiicteue 1MHKZ ¢ CepHoOii, CcONSHOH KHCIOTOH, XI0pHAOM MEIH (11).
lopenne Marnus. BsauMozelicTBie XJopHOH M CEPOBOIOPOAHON BOJBI.
JlaGopatopubie onwiTel. 8. Peakiuu, XapakTepHbie A pacTBOPOB
KHCIOT (CONAHOH WM cepHod). 9. Peakuyu, xapakTepHuie i pacTBOpPOB [esiouei
(ruapokcuacB Hatpus wiu kanua). 10. Ilonyuense W CBOHCTBA HEPAacTBOPHMOTD
OCHOBaHHA, ruapokcHaa wmead (11). 11. Peaxiinn xapakTepHbie A pacTBOpPOB
coneil (s xnopuaa meau win cynbdara memn /11/). 12. Peakumnu, XapakTepHbIC
I8  OCHOBHBIX OKcHAoB (okcHaa kanbimus). 13. Peakuuu XapakTepHbIC A

KHCIOTHRIX OKCHAOB (YriekHclnoro raza).

Tema 7.
MpaxTHrkym Ne 2
CpoiicTBa pacTBOpPOB IEKTpPoJHTOB (24ac)

6. CpoiicTBa KHCIOT, OCHOBaHHWil, oxcHaoB u cojiei. 7. PewneHue

IKCIEPHMEHTAILHBIX 337134,

3akmounTenbHbii ypok. [Toaeeaenne WTOroB, aHamus, BeIBOJBI (1yac).



Conepxanne Kypca xumuu 9 Kaacca

[MorTopenne OCHOBHBLIX Bonpocos Kypea 8 Kiaacca M BBEICHHE B

Kype 9 knacca (8 uac)

XapakTepHcTHKa  WIEMEHTa nepHOANHIECKOH

no  ero  nonoweHHw B

JLHU. Menpeneepa. CpoHcTsa OKCHAOB,
HH H

CHCTeME XHMHYECKHX 2eMEHTOB
KHCIIOT, OCHOBAHHHH coliell B CBETE TEOPHH HIIEK'l‘pDHHTH'-IEEHﬂﬁ JIHCCOLHALL
MeTanna H

MPOLECCOB  OKHCIeHHSA-BoccTaHoBleHHs., [eneTHyeckne pHab

HeMeTaLIa.
lonsTtie o nepexomsbix s1eMentax. AmdorepHocts. I'eHeTHHeCKHH Pl

MEPEXOAHONO IEMEHTE.
IMepuoauueckuii 3akoH ¥ NEPHOLHYECKAS CHCTEMa XHMHYECKHX JJEMEHTOB

J.H. Menpencera B crere yueHus o crpoenun aroma. Mx 3nadenue.

Jadoparopuniii  onwir. 1. MMoaydenne rHapokcHaa UHHKa H

HCCJIeMOBAHHE erd CBOHCTB.

Tema 1
Meraanel (15 uac)

[Monoxkenue MeTannoB B IEPHOAMYECKOH CHCTEME XMMMYECKHX J/1EMEHTOB

JA.H. Menneneena. MeTannyeckas KpHCTAIHYeCcKas pelierka M

MeTa/UIHYecKas Xumuueckas cBa3b. OOmme (u3nYecKHe CBOWCTBA METAIOB,

CrnjaBbi, X cBOMCTBA M 3HaveHWe., XHMHUECKHE CBOHCTBA METALUIOB Kak

BOCCTAHOBHTENEH. DNeKTpOXUMHUYECKHH pHI HanpAmeHWH MeTannoB W ero

HCMOMB30OBAHAE UIS  XapaKTEPHCTHKM  XMMHYMECKHX CBONCTB  KOHKPETHBIX

metaios. Cnocodsi
MOAYHEHHs METAWIOB: 1HPO-, THAPO- M anektpometamntyprus. Kopposus
MeTaioB M crocoObl GopeOBI ¢ HEl.

O6mas XapakTEepHCTHKA IMENOYHBIX METAlNOB.
Meramisl B npupoge. O6umme cnocobel ux nonyuenus. CTpoeHne aTomos.
[llesounple MeTaWibl — NPOCTHIC BEWIECTBA, MX (HU3MUECKHE M XUMHueCKHe

cpofictea.  Bammpedmme  COCJHHEHWA  LICHOMHBIX  METAIOB — OKCH/IbI,



athl), HX
FHAPOKCHIABI W CONH  (XJIOpH/EL, kapOoOHAaTHI, cynbharel, HUTP )

cBolicTBA M NpHMeHeHHe B HAPOJHOM XO3AHCTBE. Kanuiinsie yaoOpeHus.

O6mas xapakTepHcTHKa DJJNeMEHTOB rnaBHOH

noarpynns ! rpynnb. Crpoende aromos. IllenoMHOZEMEBHIE

METANIL - MNPOCTHIE BelecTBd, WX (H3MYECKHE M XHMHYCCKHE CBOHCTBA.
METAVIOB — OKCH/IBI,

HHTpaThi, CYIbdarel H

Baxcreitinne coellHHEHHH EeT0YHO3EeMENTBHBIX

FHAPOKCHABI W conW  (xiopuasl, KapDOHATHL,

(ocarer), uX cBOICTBA M NPUMEHEHHWe B HApOJIHOM XO3siicTBe.
Anwmuauil Crpoene aroma, QuandeckHe M XHMHYECKHE CBOHCTBA

OKCHIL M TIHAPOKCHI, HX

npocroro peuiectBa. CoeHHeHHAs ANOMHHHA -
amoMuuusa.  [IpuMeHeHHE

ampoTepHblii  xapaxktep.  Bamuelimme  coau

ATOMHHHA H ero coelHHeHHH.
Heneso, Drpnfmue aroma, qmanqccmﬂ H XHMHUECKHEe CBOHCTBA

npocToro  pemiecTsa. ['eHeTwdyeckue puasl  kenesa (2+) um xenesa (3+)

KayecTBeHHble peakunu Ha HoHBI kene3a (2+) u xenesa (3+). Baxuetimme

CONIH Kejle3a. 3Ha4yeHWe eljesa, ero COoeAHHEeHWH H CNNaBoB B NPHPONE M

HapOJHOM XO03dicTBe,
Jdemoncrpaunn. O0pazupl WeJOMHEIX H IIEJ0OYHOZEMENBHEIX METAUIOB.

Oobpasuel cniaasos. BiaumonelcTBue Hatpus, NTHUTHA M KaIbLME C BOIOI.

BzaumoneHcTBHEe HaTpMs M MarHus ¢ KuciopojaoMm.  BiaumoneiicTmue

MeTaIoB ¢ Hemetamnamu. lloaydenue ruapokcHaos Kkenesa (1) w (LIT).

JlaGoparopusnie onbiThl. 2. O3HakoMienHe ¢ o0pasiiaMH  MeTaOoB,
3. BsaumozieHCTBHE METANIOB C PAacTBOPAMH KHCIOT M coneil. 4. O3HakoM -
jJeHHe ¢ 00pasliaMH NPUPOJHBIX COCAMHEHMH: a)Hatpus; 6) Kanblus,
B) amoOMHHMS; TI) Kenesa. 5. lloayuenwe ruapokcupa amoMunus U ero

B3AHMO/ICHCTBHE C PACTBOPAMH KHMCIOT M wienouell. KauecTBeHHbie peaxiuu

Ha HOHBI senesa (2+) W xenesa (3+4).



Temn 2

Mpaxrukym Ne |

Croflcraa METRAIOB W HX coeannennit (2 uac)

|.OCymecTIenne HeoMKH XUMHUECKIX [PERPAIIEHI METAION.

Ilmq,uu.:amr: WoepoiteTna cCOCAMMEHHIT METANNON,

Hi I‘F[lﬂltl[!".:lll[llﬂllll"lﬂ W HoJyvenne

2. Pemenme  HKCHCPUMEHTANBIBIX 30144

BCLICCTR.
Tema 3

Hemeranam (23 uac)

O6umas  XapakTepucTHKa  HEMETANI0N! B EPHOANMECKON

NnoJIKen e

CHCTEME JLH.Menneneesa, ocobenHocTH cTpocHHs ATOMO,

MEKTPOOTPHIATE/ILHOCTh KaK Mepa WHEMETAIUTHHYHOCTH Y, PRl

WICKTPOOTPHIATEILHOCTH, KPH CTAMIMYECKOC CTPOCHHE HEM STANNOR = NPOCThIX

perecTs.  Asuorponus. PHIMYECKHE CBOHCTBA HEMETALION. OTHOCHTEIBHOCT D

MOHATHH  «METAH, CHEMETAILTM,
Boaopoa llonowenne 8 HePHOAMMECKOH  CHCTEME  XHMHYECKHX

snemenTop JLHU, Menaeneesa, CrpoeHue atoMa W MOJCKYTbI. Duanueckue w

XUMHUMECKHe CBOHCTBA BOJAOPOAA, €ro rnojydeHue U NpHMEHCHNHE.
ranoreHon

Obmwan XxapakTepHCTHKA
X (puanuecKHe W XHMHUECKHEe

[IpocTeie  BelecTna,

Crpoenne aroMoB.
raioreHon  (rajoreHoBOAOPOAL W

cpoficrea.  OcHOBHBIE  COCAHHCHHA

rajorednasl), Mx cpoiicrsa, KauecTBeHHas peakuus Ha XJIOPHA-HOH. Kparkue

crejienusi 0 xaope, Gpome, (rope, H HOJC. [IpuMenenne ralorenos H mx

coeMHEHHH B HAPOIHOM XO3HHCTRE,
C e p a. Crpoenue aroMa, ALIOTPONIHA, cpoficTna M npUMenenue

pomGuueckoli cepbt. Okenpl cepl (IV) W (VI), ux nonyvenne, cnocerna

npumenienne, CepoBOJOPOAHAR H CEPHUCTIN kuenorn, Cepuas Kuenora umoee

conM, MX NpUMeHeHne B HAPOAHOM xosierne, Kauecrnennas peakums  ua

cylibpar-nom.




i BA.
Az oT1. CrpoeHue aTroMa H MOJECKY.Ibl, cROICTBA MPOCTOro BE.lﬂEJ.‘:T

fnonyyeHne H TPHMEHCHHE. Con
(IV). AsoTHas KMCIOT4,

W AMMOHHA,
AMMHAK, CTpOEHHE, CBOHCTBA,

ux cpoiicrsa u npuMenenne, Oxcuaw asora (II)
ee cBoificTBa M nmpuMmeneHne. HuTparsl W HUTPHTEL, npoGrema MX COJEpKAHMA
B CENbCKOXO3SHCTBEHHOM NPOIYKIMH. A30THbIE YAOOPEHNS.

® oc dop. Crpoenne atoma, anloTPONHA, CBOHCTBA fenoro H KpacHoro
docdopa, ux npumenenue. OcHOBHbIE COSAMHEHHA: OKCHI docopa (V)
oprodochopras kucnora u docdarsr. Pocdopusie yAoOpEHHH.

Vraepoa CrpoeHde atoMa, aWIOTPONHA, CBOHCTBA alJOTPOTIHAIX
momudukanuii, npumenenne. Oxcuaw yraepoaa (II) # (IV), ux cBolicTBa H

npuMeHenne. KavecTeHnHas peakuuu Ha  YIIEKMCOBI - ras. Kapbonatsl:

KANbLUT, COda, NoTall, HX 3Ha4YeHHWe B TMpHpoac H B KHIHH 4YEIOBLKA.

KauecTeeHHas peaxuus Ha KapDOHAaT-HOH.
Kpew#unii Crpoenne aroma, KpUCTAIHYECKHH KpeMHHH, €ro

ceolictea u  npumenenme. Oxcup kpemuus (IV), ero mnpupoaHbie

pasHoBHAHOCTH. CHiHKaTel. 3HaueHWe COeJMHEHHH KpPEMHHA B WHBOH H

HexxHBoil npupoze. [loHaTHe O CHAHKATHOH NMPOMBILUICHHOCTH.
JemoHcTpalHH. Obpasiibl raloreHoB — TMPOCTHIX BelLECTB.

BzauMoeicTBHe TajioreHoB € HATpHeM, ATOMHHHEM. BbITeCHEHHE XJIOpOM

Gpoma WM MOJA W3 PacTBOPOB MX COJEH.
BzaumoelicTBHe Cepbl ¢ METalllaMH, BOAOPOAOM H KHCIOPOAOM,

BaauMoeiicTBHe KOHLUEHTPHPOBAHHOH a30THOH KHCNOTE ¢ MEbIO.

[MornomeHne yrieM pacTBOPEHHBIX BELIECTB HWIM raszos. Boccranosnenue
mend #3 ee okcuua yriem. OOpasijbl NPHPOAHBIX COENHHEHMH XJIOpa, cepel,
dochopa, yriaepoaa, KpeMHHA. Obpasupl  BakHEHIIMX JUIS  HAPOAHOTO
xo3giicTBa cynb(aroB, HHTPAToB, KapboHaToB, (ocdaroB. Obpasusl crekna,

KepaMHKH, LeMEHTa.



auecTBEHHAs PEAaKUMA Ha XJIOPHA-HOH.

JlaGopaTopHubie ONbLITHL 7. K
paHHe coneil aMMOHHA.

8. KauecTsenHas peakius Ha Cy’ab(ar-HOH. 9.Pacno3Ha

10. Toayuenue YIIEKHCIOTO rasa H ero pacno3HaBaHHe. 11. KauecTBeHHasd

peaxius na kapGonar-HoH. 12. U3HaKOMICHHE C NPHPOAHBIMH CHIHKATAMH.

13. OsnakomyieHHe ¢ NpOTYKIHeH CHJIMKATHOH MPOMBILIIEHHOCTH.

Tema 4
MpakTakym Ne 2

CRoiicTBA HEMETALIOR H HX coelnHenuii (3uac)

4. PemienWe OKCMEpHMEHTallbHBIX  3aja4 MO0 TEME «lloarpynna

KHcaopoa». 5. Pemenme skcniepumenTanbHpix no Teme «lloarpynma asora M

yriaepona». 6. [lony4enue, cobupanue W pacno3HABAHHC rasoB.

Tema 6
Oprannveckue coeannenus (10 uac)

BemecTra OpraHH4cCKHC H HEeOpPraHUu4eCKHE, OTHOCHTEIBHOCTE TOHATHA

«opraHudeckne  semlectBay.  [IpH4YMHBI MHOTOODpa3us  OpraHM4yecKHX

COEeMHEHHH. XHMHYECKOe CTpOEHHE

MoJieKyISpHBIE ¥ CTPYKTYpHbIie (OPMY/bl OPraHHYEeCKHX BELIECTB.
Merad # 2JTaH: cCTpoeHHe Mojekyl. ['opeHue wmeTaHa H JTaHa.

OpraHHYecKux COEJJHHEHHH.

JleruapupoBanue stana. Ilpumenenue MeTaHa.

YyuMAYeckoe  CTpOeHHe  MOJIeKyNlbl  dThieHa.  JloWHas  CB3b.

BzauMmojeHcTBHe OTHIEHAa ¢ BOAOH. PeakuuH nNONTMMEpH3aUMH 3TUleHa.

[TonuaTHIEH ¥ ero 3Ha4YeHHE.
[TousTHe © MpelenbHbIX OJHOATOMHBIX CTIHPTAX HA NPHMEpax MeTaHona

¥ sraHona. TpexaroMHbii CIHPT — MIHLEPHH.
[Moustne 06 ampjerHaax Ha NpUMepe yYKCycHoro ambaeruja. Okucnenue

anpjernia B KHCIOTY.



OaHOOCHOBHBIE — MPEAbHBIC kapOOHOBEIE ~ KHCIOTHI Ha NpUMeEpe

yrcycHoil kucotel. Ee cBoucTBa H npUMeHEHHE. CreapnHoBas KHCIOTA KAX
NpeACcTaBHTE b AKHPHBIX kapOOHOBBIX KHCJIOT.

Peakuua srepuukauuy ¥ MOHATHE O crionubix apupax. HHpbl Kax
crojHble 3(UpHl TIHLEPHHA H KHPHBIX KHCJIOT.

[Moustue 06 amupoxHcnoTax. PeakiiH [OMMKOHAEHCAIHH. besKH, HX
cTpoeHne W OHoorHYecKas pob,

Monstie 06 yraesojax. I'mokosa, ee CBOHCTBA M apadenue. Kpaxman
W Henmonosa (B cpaBHeHuH), Hx Ouonoruyeckas podb.

Jlemonerpaunn. Mojenn MojeKyi Merana d ApyrHx yrieBo10pOoAoE.
BsaumonelicTene oSTuneHa ¢ OpoMHOH BOAOH H PacTBOPOM nepMaHTraHaTa
ganus., Obpasupl 3Tadona W TNHUEPHHA. KayecTBeHHas peakuus Ha
MHOFoaTOMHBIE cnupTel. [lonyuenHe yKCYCHO-3THIOBOTO aupa. OMBUICHHE
#Hpa. BsaumogzielicTBre TINIOKO3EI ¢ aMMHAYHBIM pAacTBOPOM OKCHIA cepebpa.
KauecTBeHHasA peaKiisA Ha Kpaxman. JlokazaTelsCTBO HATHYHSA
dYHKUHOHANBHBIX TPYNn B pacTBOpax amuHokucnor, lopeHne OenkoB
(HIepcTH HIH OTHYBHX nepbes). LlpeTHbie pPeaKunH DEeNnKoB.

JlaGopaTtopubie  onbiTel. 14 HaroTopieHHe  MOeNeH  MOneKyn
yraesogopoaos. 15. CpolicTBa TMHLEPHHA. 16. BaauMopaeiicTBHe TJHOKO3BI C

rugpoxciaoM Me (!!) Oes HarpesaHus H TpH narpesarnu. 17. BanMoneiicTere

Kpaxmana ¢ HOJOM.

Tema 5 OGo6uienne 3HAHHH MO XHMHH 33 Kypc OCHOBHOH WKoJLI (7Tuac)

Mu3udeckHii CMBICT TOPAJIKOBOTO HOMEpa 3NEMCHTA B NepHOINHYECKOi
chcreme xumuueckux onementoB JLW. Menneneesa, HOMEpOB [repuona M
rpynmnbl. 3aKOHOMEPHOCTH H3MEHEHHH CBOHCTB 7EMEHTOB M HMX COeJIHHEeHUH

B nepHogax M Tpynmax B CBeTe NpeicTaBNeHHH O CTPOSHHH ATOMOB

3NeMEHTOB. 3HadeHHe MEepHOAHYECKOro 3aKOHA.



eToK.
Tuni  XHMHMECKHX cBased W THID KPHCTATHYSCKHX peuu

B3auMOCBES3b CTPOCHHA M CBOHCTB BELUCCTH.

Knaccudukauus XHUMHYCCKHX peaxiuii 1o pasiHYHbBIM
XCfl  BELIeCTB; TEnIoBOH

NpU3HAKaM

(4Mcno W COCTAB pearupylommx  H obpa3zyioilH

addexT; HCMoNbL30BaHHE KATANH3ATOPA; HanpaBieHine; H3MEHeHHE crenexeit

OKHCJICHWA ETDMI'-}Hl

TlpocThie W CHOXKHBIE  BElIECTBA. Metannsl W HeMeTaibl.

[eHeTHYECKHE PAbl METALNA, HEMeTaia W MepexofHOro MeTallid. Oxcubl

(ocHoBHbie,  amdoTephbie  H KUCIIOTHBIE), THAPOKCHIbB (OCHOBaHHA,
amM(pOTepHBIe THAPOKCHIAB W KHCIOTHI) H CONHI COCTas, knaccHipukanis H
oblMe XHMHYeCKWe CBolicTBa B CBeTe  TCOPHM 3NeKTPOIHTHYECKOH

JAUCCOLHAIIHA W MpeJCcTaBleHHH O Mpolectax OKHCIEHHA-BOCCTAHOB/ICHHA.



