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HosicHuTeIbHAS 3aNIHCKA
Pemenne nro0bIX 3amad — BaKHOE CPEICTBO PA3BUTUS XUMHUYECKOTO MBIIUICHHS
y4amuxcs U OJWH U3 MyTel OCYIIECTBICHUS CBSI3U TEOPUH C MPAKTUKONW. DKCIIEPUMEHTAIbHBIC
3alaud  CIOCOOCTBYIOT ©Oosiee TIIyOOKOMY HM3YYEHHIO MaTepuana, 4Yro OO0ecrleuynBaeT
HEOOXOMMYI0 TPOYHOCTh 3HAHWH. ODKCIEPUMEHTAIbHBIC 3a7aydl pa3BUBAIOT HMHTEPEC K
IpeIMETy, JalT OOJbIIME BO3MOKHOCTH Ui TPYAOBOTO BOCHUTaHHUS U HPO(EecCHOHATBHOU
OpUEHTAIMHM yJamuxcsi. MBICICHHBI JKCIIEPUMEHT I[OMOTAeT pa3BHBaTh aOCTpaKTHOE
MBIIUIEHHE. MeXy MBICIIEHHBIM M PEaJIbHBIM SKCIIEPUMEHTOM €CTh 00IIee: U MBICICHHOMY, U
pearbHOMY SKCHEPUMEHTY MPEANIeCTBYET NPOAYMBIBAaHUE, BBIIBUKCHNE TUIIOTE3, COCTABIICHHUE
IUTaHA pemIeHus mpobnembl, 3amadu. [Ipu M3yd4eHHMH NAHHOTO Kypca Y4Yalluecs HCIIONb3YIOT
JIEKUUU Y4YUTels, CIpPaBOYHBIM MaTepual, MOBTOPSIOT H3y4yE€HHOE paHee. bouibliylo 4acTh
y4eOHOTr0 BpPEMEHM ydaliuecs paboTaloT CaMOCTOSTEIbHO, 3aHHMAIOTCS HCCIEI0BATENbCKON
NESITeIbHOCThIO, CO3JAI0T IPOEKTHI, COCTAaBJIAIOT 3aJaHusi. OTO TMO3BOJUT  YydalIUMCS
COpUEHTHPOBAThCS B BbIOOpE nanbHeleill chepsl nesrenpbHocTH. M3yueHue naHHOTO Kypca
3aBeplIAeTCs 3aIIUTOM MPOEKTa.
Iean kypca: yepe3 akKTUBHBIE (OPMBI OPraHU3AIMH IESTEITFHOCTH YIalINXCs BEI3BATh HHTEPEC
K XHMHUYECKOMY JKCIIEPHMEHTY; 3HAaKOMHUTh YYAIIUXCA C MYTSAMHA M METOJAMH TPUMEHEHHS
3HaHUM Ha IPAKTUKE.
3anayu Kkypca:
1.0600menre W cucreMaTH3alusi paHee TMOJIYYEHHBIX 3HAHUM, COBEPIIEHCTBOBAHHE
MPAKTUIECKUX YMEHHUH YJalIuxcsi, BRIpaOOTKa OOIINX METOJIOB U TPUEMOB 3KCIIEPUMEHTAITLHOM
paboTHI IO XUMHH.
2.Ha ocHoBe 00001IeH S paHee W3Y4eHHOTO MaTeprana, GOpMUPOBATH HOBBIC 3HAHUS M YMEHUS,
OTHOCSIINECS KaK K COJEpKaHWIO NpeAMeTa, TaK M K TEXHHKE OSKCIIEPUMEHTa, BKIIOYast
3JIEMEHTHI UCCIIEIOBAHNUS.
3.BbIsBIEHNE Yy ydaIIMXCsl TOTOBHOCTH TBOPYECKH IPUMEHSATH M10JIy4YCHHbIC 3HAHUS U
MIPAKTUYECKHE YMEHUS B HOBBIX CUTYaIMSIX
ILianupyembie pe3yJibTaThl 0CBOCHHS Kypca
ITnanupyemoie nuunocmmusle pe3yibmamot 0C60EHUA Kypca

®opMHupoBaHHE TOTOBHOCTM M CHOCOOHOCTHM OOydarOUIMMHCS K CaMOpa3BUTHIO MU

caM000pa30BaHUIO HA OCHOB MOTHUBALIMYU K OOYYEHUIO U MO3HAHMIO.

®opMHUpOBaHHE KOMMYHMKATUBHOM KOMIIETEHTHOCTH B OOIIEHMM M COTPYJHHYECTB CO

CBEpCTHMKAaMM M B3pOCIBIMH B IIpoliecce 00pa3oBaTelbHONH y4eOHO-HMCCIIEe0BATENbCKON

NeATeNbHOCTH.

®opMHUpOBaHUE LEIOCTHOIO MHUPOBO33PEHHs, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO

pa3BUTHUS HAyKH.

®opMHpOBaHUE LEHHOCTU 3J0pPOBOrO0 M 0e30macHOro o0pasza JKHW3HU; YCBOEHHUE IPaBUII

WHAMBUIYAIBHOTO M KOJUJICKTUBHOIO 0€30IaCHOTO MOBEACHUS B YPE3BbIUANHBIX CUTyalUsX,

YIPOXKAIOLIUX )KU3HU U 3/10POBBIO JIFOJEH.

ITnanupyemoie memanpeomemnsvie pe3yiomamol 0C60eHUA Kypca

PeryastuBubie YY /.
BbinycKHHUK Hay4YuTCs:

CaMOCTOSITENIbHO OOHApyXuBaThb U (HOPMYIHPOBaTh y4eOHYIO MpoOsieMy, ONpeNesaTh Ieb

y4eOHOM NesTeNbHOCTH;

BBIIBUT'aTh BEPCUM pELIeHHs NpoOJIeMbl, OCO3HABAaTh KOHEYHBIM pe3ynabTaT, BBIOMpATh U3

MIPEUI0KEHHBIX U UCKaTh CAMOCTOSTENILHO CPEJICTBA JOCTHKEHUS LIENH;

COCTaBJIAThH (MHAUBHIYAIIbHO WU B TPYIIE) IJIaH PELICHUs TPOOIEMBbI;

paboTas Mo IUIaHy, CBEpSTh CBOM JEWCTBUS C LENbIO U, MPU HEOOXOAMMOCTH, HUCHPABIATH

OLIMOKH CaMOCTOSTENBHO;

B JIMAJIOT€ C YYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSITEILHO BEIPAOOTaHHBIE KPUTEPUU OLIEHKH.

oOHapyxHBaeT U GOpMyYIUPYET yueOHYIO MPoOIeMy MO PYKOBOJICTBOM YUUTEIS.



CTaBHUT II€Jb JCATEIBHOCTH HAa OCHOBE IMOCTABJCHHOW MPOOJIEMbI M MHpeJiaracT HECKOJbKO
CII0OCO0OB €€ TOCTHKEHMUSL.

CaMOCTOSITEIIbHO aHAIM3MPYET YCIOBUS JOCTIDKCHHS 1€ Ha OCHOBE Yy4€Ta BBIJICICHHBIX
yYUTEJIeM OPUEHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepuae.

IJIAHUPYET PECYPCHI U1 JOCTUKEHUS LETIU.

10. na3wiBaer TPYAHOCTHU, C KOTOPLIMH CTOJIKHYJICA IPpU PCIICHUUN 3adadud, U NpeAjaract mytu mux

MIPEOJI0JICHUS/ N30eTaHus B JAIbHEHIIICH NeSITETLHOCTH.

11. Ha3bIBaET TPYAHOCTH, C KOTOPHIMU CTOJIKHYJICS IIPHU PELICHUU 3a/lauM, U IpPeUIaraeT MyTH UX
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MIPEOJI0JICHUS/ N30eTaHus B JaIbHEHIIICH NesITeITLHOCTH.
BoinyckHuk noayuum 603mMo0MCHOCHb HAYUUMbCA .
CAMOCMOSMENbHO CMABUMb HOBbLE YUeOHble Yelu U 3a0aUl.
CAMOCMOSIMENLHO CMPOUNMb HCUSHEHHbLE NIAHbL 80 8PEMEHHOL NepcneKmuee.
npu NAAHUPOBAHUU OOCIMUNCEHUS Yelell CAMOCMOAMENbHO U A0eK8aAMHO YUUmvléams yCl06Us
U cpeocmsa ux OOCMUNCEHUS.
8bl0eNAMb  ANbMEPHAMUBHbIe CHOCOObl  0OCMUdICeHUs. yYeau U  vloupams  Haubosnee
aghghexmuenwbiil cnocoo.
A0eK8AMHO OYEHUBAMb C80U BOZMONCHOCIU OOCMUNCEHUS Yellu ONPeOeéHHOU CLONCHOCTU 8
PA3IUYHBIX Chepax camocmosmenbHou 0esimenbHOCU.
IMo3naBartenbubie YY /I
BhInyCKHUK HAY4YHTCS:
aHAJIM3UPOBATh, CPAaBHUBATh, KIACCH(PUIIMPOBATh W 0000mAaTh (PAKThl M SBICHUS. BBISBISITH
MPUYMHBI M CIICJCTBUSA TPOCTHIX SIBICHUH. 3.0CYIIECTBISTh CpaBHEHHUE, KIACCU(DUKAIINIO,
CaMOCTOSITSIIBHO BBIOUPAst OCHOBAHUS W KPUTEPUH JIJIS YKa3aHHBIX JIOTHUECKUX OTIEPAIIniA;
CTPOUTH JIOTMYECKOE pPACCyXICHHE, BKIIOYAIOIIEEe YCTAHOBJIEHUE MPUUYUHHO-CIIEACTBEHHBIX
CBA3EH.
CO3/1aBaTh CXEMAaTUYECKUE MOJIEIH C BbICICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA.
COCTaBJISATh TE3UCHI, Pa3JINYHbIEC BUbI TUIAHOB (MPOCTHIX, CIOKHBIX U T.II.).
peoOpazoBbIBaTh HHPOPMAIIMIO U3 OJHOTO BUIA B IPYro# (TaOauIly B TEKCT U TIp.).
YMEThb OMPEAENATh BO3MOXHbIE HCTOYHMKM HEOOXOJMMBIX CBEAECHUMN, MPOU3BOJIUTH IMOMUCK
nH(pOpMalIMY, aHATM3UPOBATh U OLICHUBATh €€ JJOCTOBEPHOCTb.
Boinycknuk nonyuyum 603M0M#CHOCHIb HAYYUMBCA:
ocyujecmensaem pacuuperHblil NOUCK UHDOPMAYUU ¢ UCNONIb30BAHUEM Pecypco8 OubIuomex u
HUnmepnema.
cuumsigaem uHOpMayuro, NpeocmasieHHyl0 ¢ UCNOIb308AHUEM paHee HeU38eCMHbuIX 3HAKOS8
(cumB0.2108) Npu HATUYUU UCIOYHUKA, COOEPAHCAUE20 UX MOIKOBAHUE.
cozoaem mooenu u cxemwvl O0Jisl peuleHus 3a0au.
nepesooum CIOJCHYI0O NO COCMasy UHGopmayuro u3 2epaguueckoeo ulu CUMBOIbHO20
npeocmasieHus 8 mexKcm u Haoo6opom.
VCMAHABIUBAEM 83AUMOCEA3b ONUCAHHBIX 8 MeKCme coOblmuLl, s18J1eHUll, NPOYECCO8.
yuacmeyem 6 npoeKmHOo- UCCIe008aAMeNbCKOU 0esimelbHOCMU.
npo8ooum HabarooeHue u IKCnepUMeHm nood pyKo8oOCHEOM YUumelis.
ocyuecmensem 6vl00p Haubonee 3ppexmusHvlix cnocobo8 peuilerus 3a0ay 8 3a8UCUMOCHU OM
KOHKDEMHbIX YCIOBUIL,
oaem onpeodeienue NOHAMUSIM.
YCmMaHagnueaem npudUHHO-cle0cmeentvle cea3u. 11.0606waem nonamus — ocywecmaeisem
JIO2UHECKYI0 Onepayuio nepexooa om eUO08bIX NPUHAKOE K POOOBOMY NOHAMUIO, OM NOHAMUSL C
MEHbUUM 00BEMOM K NOHAMUIO C OOIbUUM 00BEMOM;
ocywjecmensaem CpasHenue, cepuayuio U Kiaccugpukayuro, CamocmosimensHo 8bloOupas
OCHOBAHUA U Kpumepuu 0Jis YKA3AHHbIX JI02UYECKUX ONepayull.
CMpoums  K1accu@ukayuio Ha OCHO8e OUXOMOMUYECKO20 OeNeHus (Ha OCHO8e Ompuyanus)
CMpOoUmbs J102U4ecKoe paccydcoenue, GKaoyaujee YCmaHosieHue NPUUUHHO- CleOCMEEeHHbIX
ceszell;
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00vsACHAeM ABNIeHUs, NPOYECChl, C6A3U U OMHOUIEHUs, BblaslseMble 8 X00e UCCIe008aHU,
00vsACHACI ABNEHUS, NPOYECCDL, CEA3U U OMHOULEHUS, 8blABIAeMble 8 X00€ UCCIe008aAHUSL

3Haem OCHOBblI O3HAKOMUMENbHO20 YmeHus; 16.3naem OCHOB8bl yceaugarouje2o Ymenus, ymeem
CMPYKMYpupoeams mexkcmol (8vidensem 2iasHoe u 6mopocmeneHHoe, 2lasHylo uoelo mekcmd,
gvicmpausaem nocie008amenbHOCHb ONUCLIBAEMbIX COObIMULL)

cmasums npooaemMy, apeyMeHmuposams e€ aKkmyaibHOCb.

CAMOCMOAMENbHO NPOBOOUMD UCCLEO08AHUe HA OCHOBE NPUMEHEHUs. Memo008 HAOIOeHUs U
9KCnepumMeHma.

KommyHukatuBubie YY/I:

BbInycKHUK HAYYHTCS:

COOIIIOJaeT HOPMBI ITYOJIMYHOM PEUr M PETJIaMEHT B MOHOJIOTE M JJUCKYCCHHU.

IMOJIB3YETCA aACKBATHBIMU PCYCBBIMU KIIMIIC B MOHOJIOTC (HY6J'II/I‘-IHOM BI)ICTYHJ'IGHI/II/I), Auajiore,
JIMCKYCCHH.

dhopmyaupyeT cOOCTBEHHOE MHEHHUE U TIO3UIINIO, apTYMEHTUPYET UX.

KOOPJIMHUPYET CBOIO IMO3UILHMIO C MO3ULHUSAMU MapTHEPOB B COTPYIHUYECTBE MpPU BBIPAOOTKE
oouero.

YCTAaHABJIMBA€CT W CPABHUBACT PA3HBIC TOYKWU 3PCHUA, MPECKIAC YEM IMPUHHUMATL PCIICHHUA H
JieNaTh BBIOOD.

CTIOPHT U OTCTaWBAET CBOIO TIO3UITUIO HE BPAXKACOHBIM JIJIsl ONTIOHEHTOB 00pa3oM.

OCYIICCTBJIACT B3aMMHEBIN KOHTPOJIb M OKa3bIBACT B COTPYAHHYCCTBC HCO6XOJII/IMYIO
B3aMMOTIOMOIIIb.

OpPraHru30BBIBACT W IIJIIAHHUPYCT yqe6H0e COTPYAHHUYCCTBO C YUUTCIIEM MW CBCPCTHHKAMMH,
OTpeNeNaTh 1edu U (YHKIMH Y4aCTHUKOB, CIIOCOOBI B3aMMOJIEWCTBHS; IIAHMPOBATH OOILIHE
crocoObI paboTHI;.

ymeeT paboTaTh B TPYMIE — yCTaHABIMBAET pabodne OTHOIICHHS, YOPEKTUBHO COTPYAHUYACT
U CHOCOOCTBYET MPOAYKTUBHOM KOOTIEpAIK; UHTETPUPYETCS] B TPYIIY CBEPCTHUKOB U CTPOUT
MPOJIYKTUBHOE B3aUMOJEUCTBUE CO CBEPCTHUKAMHU M B3POCIBIMHU. YUUTHIBATh pa3Hble MHEHUS U
HWHTEPECHI 1 000CHOBBIBATH COOCTBEHHYIO MTO3HIIHIO;

CaMOCTOSATEeNTFHO OpPraHW30BBIBATH Y4eOHOE B3aMMOJICHCTBHE B Tpymme (OmpenaeisTh oOmiue
LeJIH, paclpeeiiTh POJIH, JOrOBapUBaTLCA APYT C APYrOM U T.1.).

Boinycknuk nonyuyum 603M0M#CHOCHIL HAYYUMBCA:

. NPOOYKMUBHO pa3peuams KOH@IUKMbL HA OCHO8e Yuéma UHmepecos U No3Uyull 8cex

y4acmHuKkos, noucka u OYEHKU AJlbmepHaAmMuUEeHbIX cnocobos paspeuerus KOH(ﬁJZuKWlO&’
Ooeoeapueambc,q u npuxodumb K 061/1/;6My PpeuerHuro 6 COBMECmHOU ()e}zmeﬂbnocmu, 68 mom ducne
6 cumyayuu CmoJIKHOB8EHUA UHmepecos,

. Opamsv Ha cebs UHUYUATIUBY 8 OP2AHUZAYUL COBMECTNHO20 Oelicmeus (0e1080e TU0epcmeo);
. 81ademsv  MOHONOZUYECKOU U  OUANOSUHEeCKOU (hopmamu pedu 8 COOMEEemCmeuu ¢

epavimamudecCKumu U CURmMaxKcu1eCKumu Hopmamu pOOHOZO A3bIKA,

. Cl1edosamo MOPANTbHO-9MUUYECKUM U NCUXOJIOCUHUECKUM NPUHYUNAM 06M4€H1/l}1 u compydﬂuqecmea

Ha OCHO8e YBAJICUMENbHO20 OMHOWEHUSI K NAPMHEPAM, GHUMAHUA K JUYHOCIU OpY202o,
A0eK8AMHO20 MEeNCIUYHOCINHO20 BOCHPUSMUSL, 20MOBHOCMU dAOEK8AMHO peazuposams Ha
HY2#CObL OPY2UX, 8 HACMHOCMU OKA3bI8AMb NOMOWb U IMOYUOHATLHYIO NOOOEPIHCKY NAPMHEPAM 8
npoyecce 00CmMudiceHus: ooueti yeiu cOBMeCmHoU 0esimelbHOCHU.
Ilhanupyemoie npeomemmnbsie pe3ynvmanovl 0C60eHUS KypCa

BbInyCKHUK Hay4YHMTCSl: OMKCHIBATH CBOWCTBA TBEPIBIX, KUAKHX, ra3000pa3HBIX BEIIECTB,
BBIJIENIAS UX CYLICCTBEHHBIE IIPU3HAKHU; XapaKT€pU30BaTh BELIECTBA II0 COCTAaBY, CTPOCHUIO U
CBOMCTBaM, YCTaHaBJIMBATh IIPUYHUHHO-CIIECTBEHHBIE CBSI3U MEXIYy  JITaHHBIMU
XapaKTEepUCTUKAMU BEILECTBA; PACKPBIBATH CMBICI OCHOBHBIX XUMHUUYECKUX MOHSATHA «aTOM,
«MOJIEKYJIa», «XUMUYECKHM DIEMEHT», «IIPOCTOE BEIIECTBO», «CJIOKHOE BEIIECTBOY,
«BAJICHTHOCTbY», HCIOJIb3Ysl 3HAKOBYIO CHUCTEMY XHMMMHU; H300pa)xkaTb COCTaB MPOCTEHIINX
BEIIECTB C MOMOIIBI0O XUMHUECKUX (DOPMYT U CYIIHOCTh XUMHUYECKUX PEAKIHH C MOMOUIbIO
XUMHUUYECKUX YPABHEHUH; BBIYHMCIITE OTHOCUTEIBHYIO MOJEKYISIPHYO U MOJISIPHYIO MAacCChl



BEILIECTB, @ TAKXKE€ MACCOBYIO JIOJI0 XMMHUUYECKOTO 3JIEMEHTa B COCAUMHEHUSX I OLICHKU HX
MPAKTUYECKOW 3HAYMMOCTH; CPAaBHUBATh 1O COCTaBY OKCHbI, OCHOBAHWS, KHCIOTHI, COJIH;
KJIACCU(UITMPOBATh OKCHIBI M OCHOBAHHUS IO CBOWMCTBAM, KHUCIOTHI M COJHU IO COCTaBY;
MOJIb30BAThCS JIA0OPATOPHBIM 000PYIOBaHUEM U XUMHUYECKOH MOCYA0M; MPOBOIUTH HECIIOKHBIE
XMMHYECKHUE OIBITHI W HAOJIONEHUS 32 M3MEHCHHSIMH CBOWCTB BEIIECTB, B TPOIECCE HX
MpeBpaIieHuit; coOIoaaTh MpaBuiia TEXHUKH OE€30MacHOCTH IMPU MPOBEACHUM HAOIIOACHUN U
OTIBITOB; PA3IMYaTh SKCICPUMEHTAIBLHO KHCIOTHI W MIENOYH, TOJIb3YSICh WHIMKATOPAMU;
0CO3HABaTh HEOOXOJMMOCTh COOIIIOJICHUSI Mep 0e30MacHOCTH IpU OOpAIEHHH C KUCIOTaMu U
[IEJI0YaMHU. PacKpbIBaTh CMBICH nepuoandeckoro 3akoHa [[. M. MeHueneeBa; OnuchIBaTh U
XapaKTepU30BaTh TAONMHYHYIO (HOPMY MMEPUOJUICCKON CHUCTEMBI XUMHUYECKUX JJIEMEHTOB;
XapaKTepHU30BaTh COCTaB aTOMHBIX SJIEP U pacHpe/ieJICHUE YnCiia SJIEKTPOHOB 0 3JIEKTPOHHBIM
CJIOSIM aTOMOB XHMHYECKUX JJIEMEHTOB MaJIbIX IEPUOJIOB TMEPUOJINICCKON CHCTEMBI, a TAKXKe
KaTusl W KaJIbIUsl; pa3uvaTh BUIBI XUMHUYECKOW CBS3U: MOHHYIO, KOBAJICHTHYIO MOJISIPHYIO,
KOBJICHTHYIO HEMOJSIPHYIO M METAJUTMYECKYI0; M300pa)kaTh 3JIEKTPOHHO-UOHHBIC (HOPMYIIBI
BEIECTB, 00Pa30BAHHBIX XUMUYCCKUMHU CBSI3SIMHU PA3HOTO BHUJIA; BBISBISTH 3aBUCUMOCTH CBOHCTB
BEIIECTB OT CTPOCHHS WX KPUCTAIUTMYCCKUX PEMIETOK: MOHHBIX, aTOMHBIX, MOJICKYJISPHBIX,
METAJUTHYCCKHUX; XapaKTepU30BaTh XHUMHYECKHE JJIEMCHTHI M WX COCIWHEHUS Ha OCHOBE
MOJIOXKEHUS DJIEMEHTOB B TIEPHOJUYECKON CHUCTeME W OCOOCHHOCTEH CTPOEHUS HMX aTOMOB;
XapaKTepH30BaTh HAy4YHOE M MHPOBO33PEHUECKOE 3HAYEHHE IEePUOJUYECKOr0 3aKoHa U
MEePUOANYECKON CHUCTEMBI XuMmudeckux osnemeHToB J[. M. MenzaeneeBa; OOBSICHATH CYTh
XHUMHYECKUX TIPOIECCOB M WX MPUHIMITHATHHOE OTJIMYUE OT (PU3NICCKHX; HA3bIBATh MTPU3HAKU U
YCIIOBUS TIPOTCKAHUS XUMHUYECCKHX PEaKIHi;, yCTaHABIWUBATh MPUHAIICKHOCTH XUMHUYICCKOU
PEaKIUu K ONpeNeIEHHOMY THITY 110 OJTHOMY M3 KJIACCU(UKAITMOHHBIX MPU3HAKOB: 1) M0 YUCITY
U COCTaBY HMCXOJHBIX BEIIECTB W MPOIYKTOB pEaKIUH (pEaKIUH COCAMHEHHUS, Pa3I0KEHHUS,
3aMenieHuss W OoOMEHa); 2) 1O BBIJICICHUIO WM TIOTJIONMIEHUIO TEIUIOTHI  (peakiuu
AK30TEPMHUYECKHE M HHAOTEPMUYECKHUE); 3) MO U3MEHEHUIO CTENEHEH OKHUCICHUS XMMHUYECKUX
AJIEMEHTOB (pEakIMM OKHCIUTEIBHO -BOCCTAHOBUTEIBHBIC);4) IO OOpPaTHMOCTH IIpoliecca
(peakuu  oOpaTUMble W HEOOpPAaTUMBIC); COCTaBJISITh YPAaBHEHUS DIICKTPOJIUTHUYECCKOM
JMICCOLIMAIIMU KUCJIOT, LIEJI0UEH, COJIeil; MOTHbIE U COKpAlllEHHbIE HOHHBIE YPaBHEHUS peaKIuil
oOMeHa; ypaBHEHHsI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUi; MPOTHO3UPOBATH MPOIYKTHI
XUMHYECKUX peakuui mo QopmyrnaM/Ha3BaHUSM HCXOJHBIX BEIIECTB; ONpPENEIsITh HUCXOIHbIC
BeIeCTBa MO (QopMyinaM/Ha3BaHUSM NPOAYKTOB pPEAKLMHU; COCTABJIATH ypaBHEHHUS peakiui,
COOTBETCTBYIOIIUX MOCIEAOBATEIbHOCTH (KIIETIOUKE») TMPEBpAIlEHUN HEOPraHMYeCKUxX U
OpraHMYECKUX BEUIECTB Pa3jIMUYHBIX KJIACCOB; BBIABIIATH B MPOLIECCE SKCIIEPUMEHTA IMPU3HAKH,
CBUJCTEIbCTBYIOIIMNE O TPOTEKAHUH XMMHUYECKON peakiuH; MPUTOTOBISATh PACTBOPBI C
ompenenéHHON MacCOBOM JI0JIed pPAcTBOPEHHOTO BEIIECTBA; OMPENENISITh XapaKTep Cpelibl
BOJHBIX PAaCTBOPOB KHCIOT M INEJIOYEH MO HM3MEHEHHIO OKPACKU WHIMKATOPOB; MPOBOAUTH
KaueCTBEHHbIC PeaKIUU, MOATBEPKAAIOININE HATUUKE B BOJHBIX PACTBOPAX BEIIECTB OTACIbHBIX
HOHOB, OMpPEAENATh MPUHAUICKHOCTh HEOPraHUYECKUX U OPraHMYECKHUX BEIIEeCTB K OJHOMY U3
W3YYEHHBIX KIACCOB/TPYII: METaIbl W HEMETaJUIbl, OKCHUJIbl, OCHOBAHUS, KHUCIOTBI, COJIH;
COCTaBIATh (HOPMYIBI BEIIECTB MO MX HA3BAHUSM; OINPEAETATh BAJICHTHOCTh M CTEIEHBb
OKHUCJICHHS DJIEMEHTOB B BEIECTBAX; COCTABISTH (OPMYIIBI HEOPTaHUYECKUX U OPTaHMUYECKUX
COEIMHEHUI MO BaJEHTHOCTSM M CTEMEHSM OKHCIICHHUS JJEMEHTOB, a TaKKe 3apsgaM HOHOB,
yKa3aHHBIM B TaOJHMIle pacTBOPUMOCTH KHCJIOT, OCHOBaHM H COJiel; OOBACHATH
3aKOHOMEPHOCTH U3MEHEHUs (PU3MUECKUX U XUMHUYECKUX CBOMCTB MPOCTHIX BEHIECTB (METAIIOB
M HEMETAJUIOB) M MX BBICHIMX OKCHJOB, OOpa30BaHHBIX JJIEMEHTAMU BTOPOTO U TPETHETO
MEpPHOJIOB; Ha3bIBaTh OOIIME XMMHUYECKHE CBOWCTBA, XapaKTEpHbIE IS TPYII OKCHJIOB:
KHCIIOTHBIX, OCHOBHBIX; Ha3bIBaTh OOIINE XUMHUECKUE CBOMCTBA, XapaKTEPHbIE I KaXI0TO U3
KJIACCOB HEOPTaHMUYECKUX BEIIECTB: KUCIOT, OCHOBAHUH, COJICH; MPUBOAUTH MPUMEPHI pPeaKIIni,
MOATBEPKIAIONIUX XUMHUYECKHE CBOWCTBA HEOPTaHMYECKHUX BEIECTB: OKCHJOB, KHCIOT,
OCHOBAaHUW H COJIEH; OMpEeNeNiaTh BEIIECTBO-OKUCIUTEIh K BEIIECTBO-BOCCTAHOBUTENh B
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUAX; COCTABISATh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIN



Oamanc (U1 W3YYEHHBIX pPEAKUWH) IO MPEIIOKEHHBIM CXeMaM pEaklHii; MPOBOJHUTH
na00OpaTOpHBIE  OMBITHI, IOATBEPXKAAIONINE XWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB; BEIIECTBA OPraHNYECKHUEe, OTHOCUTEILHOCTD MOHSTHS «OPTraHNYECKUe
BelecTBay. Ha3piBaTh NMPUYMHBI MHOTOOOpa3usi OpraHudecKux coeauHeHuil. ONnHuChIBaTH H
XapaKTepU30BaTh XUMUYECKOE CTPOEHHE OPTaHuYecKuX coequHeHui. CTpOUTh MOJEKYISIpHbIE
U CTPYKTYpHBIE (hOPMYJIBI OPTaHMYECKUX BEIIECTB. AJKaHBI: METAaH U ATAaH: CTPOCHHE MOJIEKYII.
TOpPeHHE METaHa M 3TaHa, JeTUAPUPOBAHUE dTaHA, IPUMEHEHHE MeTaHa. AJIKCHbBI, XHMHYECKOE
CTPOEHUE MOJIEKYJbl 3THJICHA, ABOMHAs CBS3b, B3aUMOJICHCTBUE ATUJIEHA C BOJOM. Peakuun
MOJIMMEPU3AlH  STHJICHA, TOJUATWICH M €ro 3HaueHHe. XapaKTepHu30BaTh npeaeabHbIe
OJIHOATOMHBIC CITHPTHI HA NMPUMEPAX METAHOJA M 3TAHOJIA, TPEXATOMHBIN CIIUPT — TIUICPUH;
OJTHOOCHOBHBIE TIpe/IeNIbHBIC KapOOHOBBIE KHCIIOTHI HAa MIPUMEPE YKCYCHOW KHCIIOTBI, CBOMCTBA U
MIPUMEHCHHE, CTEAPHHOBAS KUCIIOTA KaK MPEACTABUTENb )KHUPHBIX KAPOOHOBBIX KHUCIIOT, PEAKITUU
Tepu(UKAIIMA WU TOHSATHE O CJIOXHBIX 3(PHpax: >KUPHI KaK CIOXKHBIC IPUPH TIUIEPUHA U
KUPHBIX KHUCIIOT, AMHHOKHCJIOTHI; PEAKIIMH TOJTHKOHICHCAIIMN W TIOJMMEPU3AINN: OCIIKH, WX
CTpOCHHE W OMOJIOTHMYECKasi POJIb. ;yIIIEBOJBI: TIIIOKO3a, €€ CBOICTBAa M 3HAUYEHHUE, Kpaxmall H
LIEJUTI0J103a (B CPAaBHEHUM ), UX OMOJIOTHYECKAs POJIb; OJIUMEPHI.

Boinycknuk noayuum 603M0MCHOCHIb HAYUUMBCA: 2PAMOMHO 00paAUamovcs ¢ eecmeamu 8
NOBCEOHEBHOU  JCU3HU; OCO3HABAMb HE0OXOOUMOCMb CcOON0OeHUsT NPasull  IKOJI02UYECKU
be3onacnoco nogedeHusi 6 OKpyycaiowjel  NpupooHol  cpede;,  NOHUMAMb  CMbICT U
HEe0OX00UMOCMb COONI0OeHUsT NPeONUCAHUL, NPedllacaemblX 8 UHCMPYKYUAX NO UCNOIb30BAHUIO
nekapcme, cpedcms Ovlmosou Xumuu U Op.; UCNOIb308aMb NpUOOpeménHble KIlouesble
KOMNEemeHmHOCMU NpU 8bINOIHEHUU UCCIe008AMENbCKUX NPOEKMO8 NO U3VUEeHUI0 CEOLICMmS,
Ccnocobo8  nomyueHus U  pPACNO3HABAHUS — BEUieCm8,  pa38Uusamv — KOMMYHUKAMUBHYIO
KOMNEemeHmHOCMb, UCNONb3YS CPeOCmea YCMHOU U NUCbMEHHOU KOMMYHUKayuu npu pabome c
meKkcmamu y4ueOHuKa u OONOIHUMENbHOU TUMepamypot, CNpAagoOuYHbIMU MAOIUYAMU, NPOAGIAMb
20MOBHOCMb K YBANCEHUIO UHOU MOYKU 3PEeHUsl NPU 00CYHCOEHUU pe3yIbmamos 6blNOJHEeHHOU
pabomvl; 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O Beujecmsax U XUMUYeCKUX npoyeccax,
KpUmu4ecky OMHOCUMbCS K NCeBOOHAVYHOU UHpOpMayuly, Hed0OpoCco8ecmHOU peKiame,
Kacawouwelcsi UCHONb308AHUSL PA3IUYHBIX Geujecms. OCO3HABAMb 3HAYEHUe MeopemuiecKux
SHaHUti Ol NPAKMUYECKOU OesimelbHOCMU 4el08eKa,; ONUCLIBamb U3YUeHHble 00BbeKmbl KaK
cucmemvl, NPUMEHSSL JO2UKY CUCMEMHO20 AHANU3A; NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMSAX
NepuoOUHecKoll CUCeMbl XUMUYECKUX D]IeMEeHMOo8 OJisi 00bACHEeHUs U NPedBUOeHUsl CBOUCE
KOHKDEemHbIX — 8eujecms; pa3eueams UHDOPMAYUOHHYIO KOMNEMEeHMHOCMb NOCPeOCmEom
yenybnenusi 3HaHuil 006 UCMOPUU CMAHOBIEHUS XUMUYECKOU HAYKU, e€ OCHOGHbIX NOHAMULL
nepuooUUecKko20 3aKOHA KAK OOHO20 U3 BANCHEUWUX 3AKOHO8 NpUupoobl, a makice O
COBPEMEHHBIX OOCMUICEHUAX HAYKU U MEXHUKU. COCMABIAMb MOJIeKVIApHble U NOTHblEe UOHHbIE
VPAasHeHUsi NO  COKPAWEHHbIM UOHHbIM  YPABHEHUAM, HNpUBOOUMb NPUMEPbL  peakyull,
NnOOMBEPHCOAIOWUX — CYUWeCmBO8aHUe  83AUMOCBA3U  MeHCcOy  OCHOBHbIMU  KIACCAMU
Heop2aHu4yecKux eeujecmas; NpocHO3UPO8amy pe3yibmamol 8030elCmeus pa3iuiHblx Gakmopos
HA U3MEHeHUue CKOPOCMU XUMUYECKOU peakyuu, NpOocHO3UpO8amv pe3yibmambvl 6030elicmeus
PA3TUYHBIX (YAKMOPO8 HA CMeuwjeHUue XUMUYECKO20 PABHOBECUsl. NPOSHO3UPOBAMb XUMUYECKUe
ceolicmea gewjecme Ha OCHO8e UX COCMABA U CMPOEHUs; NPOSHO3UPOBAMb CHOCOOHOCMb
gewecmaa nposaeisimsy OKUCTUMeNbHble WU 60CCIMAHOBUMENbHbIE CBOUCMEBA C YUemMoM cmeneHetl
OKUCTIEHUSL JJIeMEeHMO8, 8X00AWUX 8 €20 COCMAB, BbIAGIAMb CYUWECMBOBAHUE 2eHEeMUYECKOl
83AUMOCBA3U MeAHCOY BeUeCmBaAMU 8 PAOY: NPOCMOe 8euecn8o — OKCUO — 2UOPOKCUO — COJb;
OpP2aHU308b18aMb, NPOBOOUMb YUEHUUECKUe NPOeKmsl N0 UCCIe008AHUI0 CBOLUCME Geujecms,
UMEIoWUX 8ANHCHOE NPAKMUYecKoe 3HaA4eHUe.



Coaep:xkaHue y4eOHOro Kypca « IKcepuMeHTATbHAS XUMHUS»
344 (1yac B Hel1e/110)

[TpaBwmia mo Texauke 6e3omacHocT (2 yaca).
[TpakTdeckue pabOThI, CBS3aHHBIE C MTOJIYIEHHUEM BEIIECTB, OTHOCAIINXCS K OCHOBHBIM
KJlaccaM Heopranudeckux coeauHeHuit (10 yacoB). XuMuueckue CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCIMHEHUI
[Tpaktudeckas padota Nel«CrocoObl MOIydeHHST OKCHJIOBY: TOJy4YSCHHE TBEPAOTO OKCHIA MEIH
(1) (Tpems crmoco6amu), moaydenune razooopasnoro okcuaa yrieposaa (I1V) (tpems criocobamu)
[Ipaktuyeckas padora Ne2 «CriocoObl MOTydeHHs KHCIOT» a) KUCIOTHBIN OKCHJ + BoJa 0) cob
+ KHCII0Ta B) Pa3JIoKEHUE COJIEH aMMOHHUS T') TUJIPOJIU3 COJIeH
[TpakTiaeckas padota Ne3 «CrocoObI OIy4YeHHST OCHOBaHHMIN» a) M€ + BoJia (JeMOHCTpaIus) 0)
OKCHJI M€ + BOJIa B) IIEJI0Yb + COJIb T) THJIPOJIU3 COJIEH.
[Tpaktuueckas padota Ned «CriocoObl osrydeHust cosiei» a) Meramn + HemeTaut 6)OCHOBHOW +
KHACJIOTHBIN OKcH B) Me + KHcoTa T') OKCHJI MeTalia + KHCIIOTa 1) THAPOKCH] + KHCIIOTa €)
1eJI0Yb + COJIb %) LIeJI0Yb + KUCIOTHBIN OKCHJI 3)COJIb+ KHCIIOTA M) COJIb+ COJIb K) HarpeBaHue
KHUCJION COJM JT) THUJIPOJIN3 COIU
Pemenne skcnepuMeHTanbHbIX 3amad (8 wacoB). OrmpejenieHHe XapakTepa Cpelbl pacTBOpa
KHCJIOT W IIEeNTOoYel ¢ MOMOIIBI0 MHIUKATOpOB. KadecTBeHHBIE peakii Ha WOHBI B PAacTBOpE
(xmopun-, cynbdar-, kKapOOHAT-WOHBI, WOH amMMOHUs). [lomyueHne ra3000pa3HBIX BEIIECTB.
KadecTBeHHble peaknuu Ha Ta3000pa3HBIE BelIecTBa (KUCIOPOJ, BOJOPOJ, YIJIEKHCIBIN Tas3,
aMMHaKa
[IpakTiueckas padborta Ne5 «KauecTBeHHBIE peakIIi Ha KATHOHBD)
[IpaxTueckas padorta Ne6 «KauecTBeHHBIE peaKIIK HA AaHUOHBI»
[TpakTruueckas pabota Ne7 «PemeHue sKkCriepuMeHTAIBHBIX 321249
PacuetHo-skcniepuMeHTanbHbIC 33241 (8§ 9acoB).
[TpakTrueckas pabota Ne8 «PereHue pacueTHO-IKCIEPUMEHTAIBHBIX 33/1a4 Ha COJIEPIKAHKE
MpUMECEN»
[IpakTuueckas padota Ne9 «PerieHue pacueTHO-IKCIEPUMEHTATBHBIX 33/1a4 Ha IPAKTUICCKUN
BBIXO»
[IpakTueckas paborta Nel0 «Onpenenenne KOIMUECTBEHHOTO COCTaBa CMECH METAJIIIOB»
MpeicneHHbIM 3KcriepuMeHTOM. (2 uaca) [lomyuenue ra3oo0OpasHbix BemiecTB. KauecTBeHHBIE
peakiuu Ha ra3000pa3Hble BeulecTBa (KHCIOPOI, BOJIOPOI, YIIIEKUCIBIH ra3)
[Tpaktuueckas padorta Nell «Ilomyuenune B mabopatopun ammuaka. KauecTBeHHbIEC peaKIuy Ha
aMMHUAaK.»
[TpakTrueckas padota Nel2 Pemienue sxcriepuMeHTaIbHBIX 33a/1a4 10 TeMe «[ eHeTrdeckas CBs3b
MeXIy K1acCaMy HEOPTraHUYECKUX COSIUHEHUID». (44)



TemaTnueckoe NJIAHMPOBaAHME Kypca «IKCNEPUMEHTATbHASL XUMUS» € YU4eTOM padoueil mporpaMMbl BOCIIUTAHUSA
9e kaacce (1 yac B HeJeJII0 B TeueHHne roaa, 34 yaca)

Ne Tema Koa Buabl gesitreJibHOCTH JleITeILHOCTHh YYUTEJISl C YUeTOM padoueil
Ypoka qac NMporpaMMbl BOCIUTAaHUA

1 [IpaBuna o TexHuke 0€30MacCHOCTU 1 TexHuka 6e301MaCHOCTH NMpU ®opmupoBaTh y 00y4daronuxcs KyiabTypy
MIPOBECHHUH JIAOOPATOPHBIX U 3I0pOBOTO M 0€3011aCHOTO 00pa3a KU3HHU.
MPaKTUYECKUX PaboT. [ToGyxnaTh oOydarommxcs coONMOAaTh Ha YpOKe

MPUHIUTIEI Y9€OHON TUCITUTIITUHBI U
CaMOOPTaHU3alIHH.

2 [IpaBuna mo TexHuke 0€30MacHOCTH 1 [IpaBuna okazaHus nepBou ®opmupoBaTh y 00ydaronmxcs KyiabTypy
METUITMHCKOM MTOMOTIIN TPH 3I0POBOTO M 0€3011acCHOTO 00pa3a KU3HHU.
0’KOTaxX U OTPABJICHHIX [ToOyxnaTh 0OydarommXxcs coOMIOAaTh HA YPOKE
XUMHYECKUMHU PEaKTUBAMHU. MPUHLMIIBI Y4eOHOU TUCIUTUIUHBI U

CaMOOPTaHU3alHH.

IIpakTuyeckue padoThbl, CBI3aHHbIE € MOJYyYeHHEM BellleCTB, OTHOCSIIUXCH K OCHOBHBIM KJIaccaM Heopranu4yeckux coequnenni (10 yacon).

3-4 | XuMHYECKHE CBOWCTBA OCHOBHBIX 2 ®opmupoBaTh y 00ydaronmxcs KyiabTypy
KJIACCOB HEOPraHUYECKHX COECTMHEHUN 3I0pOBOTO M 0€30macHOro 00pas3a >KU3HHU.
5-6 | CrocoObl nmoy4eHus OKCUIOB 2 [TpakTrueckas padora Nel [ToOyxaTh 0Oy4aronuxcsi coOMI0AaTh HA YPOKE
[Tosyuenue TBEpaOTO OKCHUIA MPUHLIMITBI Y4eOHOU TUCIUTUIUHBI U
memu (1) (tpemst ciocobamn), camoopranu3ainui. OpraHu3oBbIBaTh s
MOJIy4e€HUE Ta3000pa3HOTO 00y4aroluXxcst CUTyalluidi KOHTPOJIS U OIICHKH,
okcuza yraepoaa (I1V) (tpems CaMOOIICHKHU (KaK y4eOHbIX JOCTHKEHUI
crocobamu OTMETKaMH, TaK U MOPAJIbHbBIX, HPABCTBEHHBIX,
7 CriocoOslI MmosTyueHust KUCIOT 1 [TpakTrueckas pabora No2 a) IPakJaHCKUX MOCTYNKOB). Opranu30BLIBaTh B

KUCJIOTHBIN OKCHJ + Boaa 0) coib | paMKaX ypoKa IOOIIpeHre yueOHOH/colnaabHOM
+ KHCIIOTa B) Pa3iokKeHHUE CoNei YCIEIIHOCTH U IIPOSIBJIEHUN aKTUBHOM JKU3HEHHOM

AMMOHWUS T) THIPOJIH3 COJIEH no3uiuu ooyvaromuxcs, [[puMeHaTs Ha ypoke
8 CriocoOBlI mosTydeHus: OCHOBaHUN 1 I[IpakTueckas pabota Ne3 a) Me + | HHTEPAKTHBHBIE (OPMBI pabOTHI C 00YJAIOIIUMHUCH:
BOJa (IeMOHCTpaius) 0) OKCUA rpymnmnosas paboTa uiu paboTa B mapax, KOTOpbIe

y4yaT 00yyaroumxcsi KOMaHAHOH pabote u




Me + BOJia B) IIEJIOYb + COJIb T)
TUIPOJIU3 COJIEH.

B3aUMO/ICHCTBHIO C APYTUMHU 00yJarOIIUMUCS;
NPUBJIEKAaTh BHUMaHHUE 00yJaromuxcs K
LIEHHOCTHOMY aCIEKTy U3Y4aeMbIX Ha yPOKe
SABJICHUH, [IOHATH, IPUEMOB OPraHU30BHIBATH
paboTy 00y4arOMIMXCs ¢ COLMATBLHO 3HAYUMOM
nH(opMaIre 1Mo MoBOy IMOJy4aeMO Ha ypOKe
COIMAJIPHO 3HAYMMOI MHpOpMaIK1 —00CyX aTh,
BBICKa3bIBaTh MHEHHE. ITHUIIUMPOBATh U
MOJJIEP’KUBATH UCCIIEOBATEIBCKYIO IEATEIbHOCTD
00yyaroluxcs B paMKax peanu3aiii UMU
WHAUBUAYAJIbHBIX U TPYIIOBbIX
HCCJIEIOBATENbCKUX MPOEKTOB, YTO JAacT
00y4arouMcsi BO3MOXKHOCTh PUOOPECTH HABBIK
CaMOCTOSITEIBHOTO PEUICHUS TEOPETUUECKOM
poOJIeMBI.

9-10 | CriocoOslI mostyueHus coieit 2 [TpaxkTrueckas padota N4 a) Pa3BuBath y oOyuaronuxcs o3HaBaTeIbHYIO
Mertann + HemeTasu1 6) OCHOBHOM | aKTUBHOCTh, CAMOCTOSTEIbHOCTh, UHUIIUATUBY,
+ KUCJIOTHBIN OKcu B) Me + TBOpYECKHE CITOCOOHOCTH. THUIIMKUpOBaTh 1
KHCJIOTa T) OKCHJ MeTaia + MOJJIEP>KUBATH UCCIIEIOBATEILCKYIO IEATEIbHOCTD
KHCJIOTa JI) TUAPOKCHU] + KHCIOTa | 0Oydaroluxcs B paMKax peanu3aiii UMU
€) 1Ie10Yb + COJb XK) MIeI0Yb + WHAUBUAYAIbHBIX U TPYIIOBBIX
KHUCJIOTHBIN OKCUJT 3)COJIbT HCCJIEIOBATENIbCKUX MPOEKTOB, YTO JacT
KHCJIOTA M) COJIb+ COJIb K) 00y4arouMcsi BO3MOXKHOCTh MPUOOPECTH HABBIK
HarpeBaHue KUCJIOW CONU 1) CaMOCTOSITEIBHOTO PEUICHHS TEOPETUUECKOM
TUAPOJIN3 COJIH po0sIeMbl

11-12 | XuMHn4ecKue CBOMCTBA OCHOBHBIX 2

KJIACCOB HEOPraHUYECKHX COCTMHEHUIN
Pemenne sxcnepuMeHTAJbHBIX 327124 (8 4yacoB).

13 | Onpenenenue xapakrepa cpebl 1 JlabGopaTopHbIE OMBITHI dopmupoBaTh y 00ydaronmxcs KyabTypy
pacTBOpa KUCIOT U LIEJN0YEH C Ornpezenenue xapakrepa cpesl 3I0pOBOTO M 0€30MacHOro 00pas3a >KU3HHU.
MIOMOIIIbIO UHIUKATOPOB. pacTBOpa KUCJOT U LIEN0YeH U [ToOyxaTh 0Oy4aromuxcsi COOMI0AaTh HA YPOKE

COJIeH C MOMOIIBI0 UHIANKATOPOB. | MPUHIIMIIEI Y4€OHOU TUCITUTUIUHBI U
14 | KayecTBeHHbIE peaKI[UU HA HOHBI B 1 JlabopaTopHbIE OMBITHI camoopranuzainui. OpraHu3oBbIBaTh JJIs

pacTBope (Xnopua-, cynbdar-,

KauecTtBennbIe PCAKIIMN HAa NOHBI

06yqa}oumxc;1 CI/ITyaI_II/Iﬁ KOHTPOJIA U OLICHKH,




KapOOHAT-UOHBI, HIOH AMMOHHUS). B pacTBope (XJI0puI-, cyabdar-, CaMOOILICHKH (KaK y4eOHBIX TOCTHKEHUH
KapOOHAT-MOHbI, HOH aMMOHHS). | OTMETKAMH, TaK U MOPAJIbHBIX, HPABCTBEHHBIX,
15-16 | «KauecTBeHHbBIEC pEaKIIUU HA KATHOHBI» 2 IIpakTnueckas paboTta Ne5 | rpaxxaaHCKUX MOCTYNKOB). OpraHu30BHIBATh B
«KadecTBeHHBIE  peakIUMH  Ha | paMKax ypoKa IIOOLIpeHHe yueOHOH/CouanbHOM
KaTHOHBD) YCHEMHOCTH U IPOSIBJICHU aKTUBHOM KU3HEHHOMN
no3unuu odyyarouxcs, [IpumensaTs Ha ypoke

17-18 | «KadecTBEeHHBIE PEAKIUH HA aHHOHBD» 2 [lpaktuyeckas ~ pabora  Ne6 | MHTepaKTUBHbIE QOPMBI pabOThI C 00yJAIOIMMUCS:

«KauecTBeHHBIE  peakuuW  Ha | TPyNIoBas padoTa uim paboTa B mapax, KOTOpbIE
AHUOHBI» yudaT oOyyaroluxcs KOMaHIHOU paboTe u
B3aUMOJICHCTBHUIO C IPYTUMHU 0OYyUAIOIIUMHUCS;

19-20 | «Pemenue 3KcriepuMEHTaIbHBIX 321249 2 [IpakTuueckas paboTta Ne7 | IpHBIEKaTh BHUMAaHNE OOYYArOIINXCS K
Wnentuduxarus HeOpraHMIeCKNX «PelreHre  DKCIIEPUMEHTANBHBIX | ICHHOCTHOMY aCHeKTy U3y4aeMbIX Ha ypoke
BEIIIECTB, HA OCHOBE KaueCTBEHHBIX 3amawy SIBJICHUM, TIOHSITUH, TPUEMOB OPraHU30BbIBATH
peakimit paboTy 0OyJarOIINXCS ¢ COIUATBEHO 3HAYUMOM

nH(opMaIrel Mo MoBO Ty IMOJTy4aeMO Ha ypoKe
COIMAJIBHO 3HAUYMMOI HHpOpMaIK1 —00CyX aTh,
BBICKa3bIBaTh MHEHHE. IHUIIUMPOBATH U
MOJAJIEP>KUBATH UCCIIEIOBATEIBCKYIO IEATEIbHOCTD
o0yJaroluxcs B paMKax peanu3aiii UMU
WHAUBUAYAIbHBIX U TPYIIOBBIX
HCCJIEIOBATENIbCKUX MPOEKTOB, YTO JacT
00y4arouMcsi BO3MOXXKHOCTh MPUOOPECTH HABBIK
CaMOCTOSITEIBHOTO PEUICHUS TEOPETUYECKOM
poOJIEMBl,

21-22 | Peuienue 3kCepruMEHTaIbHBIX 3aaW» 2 Pa3BuBaTh y 00y4aroniuxcsi o3HaBaTeIbHYIO
Unentndukanus HEOPraHMIECKUX AKTUBHOCTB, CAMOCTOATEIbHOCTh, UHUIIUATUBY,
BEILECTB, Ha OCHOBE KAUECTBCHHBIX TBOpYECKHE CTIOCOBHOCTH.
peakuuit

PacueTHO-IKCIIepUMEHTAIbHBIE 321241 (8 YacoB).

23-24 | PemieHue pacueTHO- 2 [Tpaktuueckas padora Ne§ ®opmMupoBaTh Y 00YJaIOIIMXCS KYIBTYPY
SKCIIEPUMEHTAIIbHBIX 33/1a4 Ha «Pemienne pacueTHo- 3JI0POBOTO M O€30I1aCHOTO 00pa3a >KU3HU.
coJiepXaHue mpumecei SKCIIEPUMEHTAIIbHBIX 3a7a4 Ha [ToOyxaTh 0Oy4aronuxcsi COOMI0AaTh HA YPOKE

COJIepKaHUE IPUMECE» MPUHIINIBI Y9eOHOW TUCITUTUINHBI U




25-26 | Pemenue pacuetHo- 2 [IpakTuueckast pabora Ne9 camoopranuzanui. OpraHu3oBbIBaTh s
IKCIIEPUMEHTATBHBIX 3a7a4 Ha «Pemenue pacyeTHo- 00yJarouXCcsi CUTYalllii KOHTPOJISL ¥ OTICHKH,
MIPAKTUICCKUIA BBIXO]] IKCIICPUMEHTAIBHBIX 33/1a4 HA CaMOOIICHKH (KaK y4eOHBIX TOCTHKECHUH

MPAKTHYCCKUIA BBIXO OTMETKaMH, TaK U MOPAJIbHBIX, HPABCTBCHHBIX,
27-28 | Onpenenenue KOJIMYECTBEHHOTO 2 [Ipaktuyeckas  pabora  Nel( | rpaxaaHCKUX NOCTYNKOB). OpraHu30BbIBaTh B
COCTaBa CMECU METAJIOB) «Ompenenenre KOJIUYECTBEHHOTO | PaMKaxX ypoKa IOOLIpeHNe yueOHOH/ConanbHOM
COoCTaBa CMECH METAJIOBY» YCHEIMHOCTH U IPOSIBJICHU aKTUBHOM KU3HEHHOM
MO3UIUHU 00yJarommxcs, [I[puMeHsTh Ha ypoKe
MHTEPAaKTUBHBIE (POPMBI pabOTHI ¢ 00yJAIOUTUMUCS:
rpynnosasi paboTta win paboTa B mapax, KOTopble
yuyaT oOy4arolmuxcs KOMaHHOU paboTe u
B3aMMOJICHCTBHIO C APYTHMH 00yJIarOIIUMUCS,
MIPHUBJICKATh BHUMaHWUE 00yJaIONIUXCs K
[IEHHOCTHOMY acIIeKTy U3y4aeMbIX Ha ypOKe
SBJICHUH, IOHATHI, IPUEMOB OPTaHU30BHIBATH
paboTy 0OyJarOIINXCS ¢ COIUATBLHO 3HAYUMOM
nH(popMaIreli 1Mo MoBOTy MOJy4aeMOl Ha ypoKe
COIMAIBHO 3HAYMMOM HH(POpMaIU —00CYK/1aTh,
BBICKA3bIBaTh MHEHHE.
MbIC/IEHHBIM YKCIIEPUMEHTOM. (2 yaca)
29 [Tonmyuenue ra3000pa3HBIX BEIIECTB. 1 KauectBennnsie  peaknuu  Ha | DopmMupoBath Yy  OOydamIIMXCs  KYJbTYPY
JlaGopatopHble cIOCOOBI MOTy4EHUS razoo0pa3Hbie BEIIEeCTBA | 310poBoro M Oe3omacHoro oOpa3a  >KM3HH.
(xucnopon, Boopon, yriekucislil | [loOyxnate oOydarommuxcsi coOdroAaTh Ha YpOKe
ras) MIPUHIIMITBI yueOHOI JTUCLUILTAHBI u
30 [Tonyuenue B mabopaTtopun amMMHaKa. 1 [Tpaktuuyeckas  pabora  Nell | camoopranu3auuu. Pa3BuBath y oOywarommxcs
KauecTBeHHbBIE peakIy HA aMMUAK. «[lonyuerne B  mabopaTopuu | NO3HABATENBHYIO aKTUBHOCTb, CaMOCTOSATENIBHOCTD,
aMMUaKa. KauecTBeHHBIC | HHULIUATUBY, TBOpUYECKHE CIOCOOHOCTH.
peaKIuy Ha aMMHUAK.» Nuunuuposats u HOIICPKUBATh

UCCIIEI0BATENBCKYIO IEITEIEHOCTh O0YJaroIUXCsl B
paMKax pealu3alii HMH HHIUBHUIYaJbHBIX U
IPYNIOBBIX HMCCIEIOBATEIbCKMX MPOEKTOB, YTO
JacT oOydaromuMcsi BO3MOXHOCTb ITPHOOpecTH
HaBBIK CaMOCTOSTEJIFHOTO PEIIEHUs] TEOPETUYECKOM
npo0JIeMBbl,




Pemenue IKCIICPUMEHTAJILHBIX 3a/1aY 110 TEME «I'eHeT4ecKkas CBSI3b MEKAY KJIacCaMU HEOPTraHHYCCKHUX coeTUHEHUID. (4‘[)

31-32 | T'eneTnueckas CBsI3b MEX]y KilaccaMu 2 [IpakTtuyeckas pabora Nel2
HEOPraHU4eCKUX COCTUHECHUH. Pemienne skcriepuMeHTaIBHBIX
3a1a4 1o reme «I'enerndeckas
CBSI3b MEX]Ty KJIacCaMH
HEOPraHUYECKUX COCTMHEHUID.
33-34 | UtoroBblii 3a4eT 1 KoHTposas 3xcniepuMeHTalIbHbIX

YMEHUI U 3HAHUI OCHOBHBIX I10
Kypcy. TectupoBanue

®opMupoBaTh Y 00YJAIOMINXCS KYIbTYPY
3I0pOBOTO M 0€3011aCHOTO 00pa3a KU3HHU.
[ToGyxnaTh oOydarommxcs coOMoAaTh Ha YpOKe
MPUHIUIIEI Y4eOHOW TUCIUTITUHBI U
camoopranu3anuu. Pa3BuBare y 00yJaronumxcs
MMO3HABATCJIbHYIO aKTUBHOCTb, CAMOCTOATCIIBHOCTD,
WHULMATUBY, TBOPUYECKUE CIIOCOOHOCTH.




