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IMosicHuTEeIbHASI 3aTIHCKA
Pemenne moOBIX 3amad — BaXHOE CPENCTBO PA3BUTHS XHUMHUYECKOTO MBIIIJICHHUS
y4alluxcs U OJWH U3 MyTEH OCYIIECTBICHUS CBSI3M TEOPHU C MPAKTUKOH. DKCIIepUMEHTaIbHbIE
3alaud = CMOCOOCTBYIOT OoJjiee TiyOOKOMY M3YYEHHIO MaTepHayia, 4YTO O00ecleunBaeT
HEOOXOIMMYIO MPOYHOCTh 3HAHWHA. OKCIIEpUMEHTAJLHBIC 3a/ladyd pPa3BUBAIOT HHTEpEC K
MpeaMeTy, NalT OONbIINE BO3MOXXHOCTH JIJIsl TPYJOBOT'O BOCIHUTAHUS U TPOQECCHOHATHHON
OpPHEHTAlMM ydYamuxcs. MBICIEHHBIH JKCIEPUMEHT IOMOTaeT pa3BHBaTh aOCTPAKTHOE
MBIIIEHHE. MeXy MBICIICHHBIM U PeaIbHBIM dKCIIEPUMEHTOM €CTh 00Iee: U MBICICHHOMY, U
peambHOMY IKCIIEPUMEHTY MPEAIISCTBYET MPOyMbIBAHHE, BHIIBI)KEHUE THIIOTE3, COCTaBJICHUE
IUTaHA peIleHHs MpoOJIeMbl, 3aaadu. [IpM M3y4eHUM MAHHOTO Kypca ydalluecs HCIOJB3YIOT
JEKIMM y4YUTeNs, CIPABOYHBIA MaTepual, IOBTOPSIOT HM3y4eHHOE paHee. bousbliyro dacTh
y4eOHOro BpEMEHHU ydamuecsi paboTaloT CaMOCTOSATENBHO, 3aHUMAIOTCS HCCIIEIO0BATENhCKON
NEATeNbHOCTBIO, CO3JAl0T TPOEKTHI, COCTABJIIOT 3aJaHUs. OTO TMO3BOJHUT  y4YaIIUMCS
COpPHUEHTHPOBATHCS B BBIOOpe HanbHeimeil chepbl nesTenbHOCTH. M3ydeHHne TaHHOTO Kypca
3aBepIIaeTcs 3alUTON MPOEKTa.
Henau kypca: yepe3 akTUBHBIE ()OPMBI OPTaHU3AIMH IS TEIbHOCTH yYaIlIUXCs BHI3BATh HHTEPEC
K XHMHYECKOMY JKCIEPHUMEHTY; 3HAKOMHUThH YYaIUXCS C MyTSIMH U METOJAMHU IMPUMEHCHHUS
3HAHUH Ha IPAKTHKE.
3apayu Kypca:
1.0600menne u cuUcTeMaTu3alldsg paHee TIOJYyYEHHBIX 3HAHWM, COBEPILEHCTBOBAHUE
NPaKTUYECKUX YMEHUH ydalmxcs, BEIpaboTKa OOIIMX METOJ0B M IIPUEMOB SKCIEPUMEHTaJIbH Ol
paboTHI MO XUMHH.
2.Ha ocHoBe 0000111eHHS paHee U3Y4eHHOro MaTepuaia, GOpMUpOBaTh HOBbIE 3HAHUS U YMEHUS,
OTHOCSAIIMECS KaK K COACPKAHUIO TpeIMeTa, TaK M K TEXHUKE HKCIEPHUMEHTA, BKJIIOYas
AIIEMEHTHI UCCIIECIOBAHUSL.
3.BrisiBieHME y ydamnxcsi TOTOBHOCTH TBOPUYECKU MPUMEHATH MMOTYYCHHbIE 3HAHUS U
MPAKTHYECKHE YMEHUS B HOBBIX CHTYaIUsIX
[Inanupyemblie pe3yjbTaThl 0CBOCHHS Kypca
Ilhanupyemovie nuunocmmusle pe3yibmamal 0C60EHUA KypCa

dopMupoBaHHEe TOTOBHOCTM M CIOCOOHOCTH OOY4YalONIMMHUCS K CAMOPA3BHTHIO |

caM000Pa30BaHHIO HA OCHOB MOTHBAIIMHU K O0YUEHUIO M MTO3HAHUIO.

®opMupoBaHHE KOMMYHHUKATUBHONW KOMIIETEHTHOCTHM B OOIIEHHHM U COTPYAHHUYECTB CO

CBEpCTHUKAMH M B3pOCIBIMH B IIpolecce o0pa3oBaTelNbHOM Yy4eOHO-HCCIIEI0BATENHCKOM

JeATebHOCTH.

dopMHpOBaHUE IETOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO

pa3BUTHUS HAYKH.

dopmupoBaHUE IIEHHOCTH 3J0pOBOro M Oe3omacHOro oOpa3a >KHM3HM;, YCBOEHHE MpaBUII

WHIVUBUIYATBHOTO M KOJJISKTHBHOTO 0€30MaCHOr0 MOBEIACHHS B YPE3BBIYANHBIX CHTYaIHAX,

YIPOXKAKOLIMX KU3HU U 310POBBIO JIFOJEH.

Ilnanupyemoie memanpeomemHusle pe3yibmamal 0C60eHUA KypCa

PeryastuBabie YY/I:
BbinycKHUK HAYYUTCSH:

CaMOCTOSATENIbHO OOHapy)XHBaTh M (OPMYJUPOBATh y4EOHYIO HPOOJIEMy, ONpPEACNATh IeIb

y4eOHOH eSITeIIbHOCTH;

BBIIBUTaTh BEPCHU PEIICHUS MPOOJIEMBI, OCO3HABAaTh KOHEYHBIA pe3yJbTaT, BBIOMPATh W3

MIPE/IJIOKEHHBIX M HCKAaTh CAMOCTOSTEIIHHO CPEICTBA JTIOCTH)KCHUS 1IEITH;

COCTaBJISITh (MHAUBHUAYAIBHO WM B TPYIINE) TIAH PEIICHUs MPOOIEMBL;

paboTas To TUTaHy, CBEPATH CBOU JICUCTBHUS C IIENBI0O M, TPU HEOOXOTUMOCTH, HUCIPABIITH

OIIMOKH CaMOCTOSITENBHO;

B JINAJIOTE C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTOSATEIBHO BEIPAOOTAHHBIE KPUTEPHH OIICHKH.

oOHapyxuBaeT ¥ popMyIupyeT yueOHYIO MpoOIeMy MOl PYKOBOACTBOM YUHUTEIIS.



CTaBHT IIeJIb JCITEIbHOCTH HAa OCHOBE IMOCTABJICHHOW MPOOJIEMbl M MpejyiaraeT HECKOJbKO
CIIOCO0OB €€ JOCTHIKEHUSI.

CaMOCTOSITCIIbHO AaHAIM3UPYET YCJIOBUS JOCTHUKEHHS IICJId HAa OCHOBE Yy4E€Ta BBIJICICHHBIX
yUUTEIIEM OPUEHTHPOB J1eUCTBUS B HOBOM y4eOHOM MaTepuale.

IUIAHUPYET PECYPCHI IJI TOCTUXKECHUSA LIEJIH.

10. Ha3pIBaeT TPYAHOCTH, C KOTOPBIMH CTOJKHYJICS MPU PEIICHUU 33/a4u, U MpeiaraetT myTd ux

MPEOIOJICHHsI/ N30eTaHus B TaIbHEUIIICH JeATeIbHOCTH.

11. Ha3bIBaeT TPYAHOCTH, C KOTOPHIMH CTOJIKHYJICS MPU PEIIEHUH 33/a4u, U MpejjaraeT myTd ux
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MPeoI0JICHUsI/ N30eranus B TaIbHEUIIEeH JesTeIbHOCTH.
Boinycknuk notyuum 603mMo0MCHOCHLb HAYUUMBCA
CaMOCMOAMENbHO CIMABUMb HOBble YueOHble Yeau U 3a0adu.
CAMOCMOAMENLHO CIMPOUMb HCUSHEHHbIE NIAHbL 60 BPEMEHHOU NepcneKkmuee.
npu NAAHUPOBAHUU OOCIMUICEHUS Yeell CaMOCMOAMENbHO U AOeK8AMHO YYUMbI8AMb V08U
U cpedcmea ux 00CmMudI*CeHUsL.
8bI0EAMb  ANbMEPHAMUBHBIE  CHOCOObL  OOCMUdICEHUs Yeau U Gvloupamsv  Hauboee
aghghekmuemwilli cnocoo.
A0EKBAMHO OYEHUBAMNH CE0U BOZMONCHOCMU OOCMUNICEHUS YeaUu ONpeOdeéHHOU CIOHCHOCU 8
PA3IUUHBIX Chepax camocmoamenbHoll 0essmeabHOCmU.
Ho3naBarenbubie YY/I:
BbinycKHUK HAYYUTCSH:
aHaJIM3UPOBaTh, CPAaBHUBATh, Kiaccu(PUIMpOBaTh U 00001IaTh (aKThl U SBJICHUS. BBIABISTH
NPUYMHBI U CJCACTBHSI HPOCTBIX SBJICHUH. 3.0CYIIECTBJIATh CpPaBHEHHE, KIIACCH(UKAIIHUIO,
CaMOCTOSITEIIFHO BEIOMPAsi OCHOBAHUS M KPUTEPUH JUIS YKA3aHHBIX JIOTMYECKIX OIepaIlHii;
CTPOHTPH JIOTUYECKOE PACCYXKICHHE, BKIIOYAIONICEC YCTAHOBJICHHE ITPUYHHHO-CIICACTBEHHBIX
CBsA3€EH.
CO3/1aBaTh CXEMATHUECKHE MOJICIHU C BBIZICJICHHEM CYIIIECTBEHHBIX XapaKTEPUCTUK O0BHEKTA.
COCTaBJISITh TE3MCHI, PA3JIMYHbIC BUJIBI IJIAHOB (ITPOCTHIX, CIIOKHBIX U T.IL.).
peoOpa3oBeIBATh HH(POPMAIIHIO M3 OAHOTO BUA B IPYToii (TAOIHITy B TEKCT H TIp.).
YMETh OMpPENeIsATh BO3MOXHBIC HCTOYHHKH HEOOXOJMMBIX CBEJICHHM, MPOWU3BOIUTH MOUCK
nH(OpMAIUH, aHATTM3UPOBATE M OI[CHUBATH €€ JOCTOBEPHOCTD.
BoinyckHuk nosiyuum 03MOMCHOCHLb HAYYUMbCA:
ocyujecmeanaem paculupentsiil NOUCK UHoOpMayuu ¢ UCNOIb308aAHUEM pecypcos bubauomex u
Hnmepnema.
cuumuvléaem uHGOpMayuio, npeoCmasieHHyio ¢ UCNOJIb308AHUEM pAaHee HeU38eCMHbIX 3HAKOS
(CUMBOI08) NPU HATUYUY UCOYHUKA, COOEPIAHCAULe20 UX MOIKOBAHUE.
coz0aem mooenu u cxemul OJisl peuleHus 3a0a.
nepesooum CIOJHCHYIO NO  COCMAgy UHGOpMaAyuro u3 2paguyeckoeo ui CUMBOJIbHO2O
npeocmaeieHus 8 mexkcm u Hao6opom.
yemauasnugaem 63auUMOCea3b ONUCAHHBIX 6 meKcme COObIMU, A61eHUll, NPOYECCO8.
yuacmeyem 6 npoeKkmHo- UCC1e008amenbCkoll 0esimeabHOCHU.
npoeooum Hab.IOeHue U IKCnepuMeHm noo pyKo8ooCmMeEoM YUUmels.
ocyuecmensem 6vlO0p Haubonee 3PhHekmusHbIx cnocob08 peweHus: 3a0a4 8 3a6UCUMOCIU Om
KOHKDEMHbIX YCA0BUIL,
oaem onpeoeneHue NOHAMUIM.
yemauasnueaem npuduHHO-cleocmeennvle ceazu. 11.0606waem nowsmus — ocyujecmensem
JI02UYECKYI0 Onepayuio nepexooa om U008blX NPU3HAKOE K POO0BOMY NOHAMUIO, OM NOHAMUSL C
MEHbUUM 00BEMOM K NOHAMUIO C OOALUUUM 00BEMOM,
ocyujecmensiem CpAaeHeHue, Ccepuayulo U - KiacCUu@uKkayulo, CcamoCcmosimenbHo ebloupas
OCHOBAHUSL U Kpumepuu OJisl YKA3AHHBIX T02UHECKUX ONePayuil.
CMpoums Kiaccugukayuro Ha O0CHoB8e OUXOMOMUUECKO20 OeleHUss (Ha OCHO8e OmpUyaHusl)
CMpOUmMs 102UYECKOe PAcCydcoenue, sKuodarujee YCmaHoBIeHue NPUYUHHO- CIeOCMBEHHbIX
ceszell;
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00vACHAem ABNEHUSA, NPOYECChbl, C6A3U U OMHOUIEHUS, BblAGNAEeMble 8 X00€ UCCIe008aHU,
00vACHACM ABNEHUs, NPOYECChl, CEA3U U OMHOULEHUS, BbIABIIAEMbLE 8 X00€ UCCTIe006AHUS,

3Haem OCHO6bl 03HAKOMUMENbHO20 YmeHus, 16.3Haem O0CHO6bL yCceausaoueco0 YmeHus, ymeem
CMPYKMYypupo8ams mekcmol (6vbloensiem 21a6Hoe U 6MOpPOCmenenHoe, 21a6eHyi0 uoer mekcma,
gvicmpausaem nocie008amenbHOCIb ONUCHIBAEMbIX COObIMIULL)

cmasumo npooIemy, apeyMeHmuposams e€ akmyaibHOCb.

CamMocmosamenbHo nPo8oOUMsb UCCIe008aHUe HA OCHO8E NPUMEHEHUs Memo008 HAON00eHUs U
9KCnepumenma.

KommynukaruBubie YY/I:

BbinyckHuK HayYuTCs:

cOo0JTII0AaeT HOPMBI ITYOJIMYHON PEYH U PErJIaMeHT B MOHOJIOT€ U JIUCKYCCHUH.

MOJIb3YEeTCs aZIEKBaTHBIMU PEUEBBIMU KJIMILE B MOHOJIOre (IyOJMYHOM BBICTYIIJICHUH), TUAJIOTE,
JUCKYCCHUH.

dbopmynupyeT COOCTBEHHOE MHEHHE U MO3UIINI0, ApTYMEHTHPYET UX.

KOOPJMHUPYET CBOIO IO3UILHUIO C MO3ULUAMHU NapTHEPOB B COTPYJHMUYECTBE NPHU BhIpAOOTKE
o01ero.

YCTAHABIMBAET M CPAaBHUBACT pa3HbIE TOYKU 3pPEHHS, NPEXKAEe YeM NPUHMMATh PEIICHUs U
JIeNaTh BHIOOD.

CIIOPUT U OTCTAaUBAET CBOIO MO3ULUIO HE BPaXKAEOHBIM JIJIsl ONIIOHEHTOB 00Pa30M.

OCYLIECTBISCT B3aUMHBI KOHTPOJIb M OKa3blBa€T B COTPYAHHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOILIb.

OpPraHU30BbIBACT U IUJIAHUPYET Yy4eOHOE COTPYAHHYECTBO C YUHUTEIEM M CBEPCTHUKAMU;
onpenensaTh Uead M (QYHKIMHM YyYAaCTHHKOB, CHOCOOBI B3aUMOJEHCTBUS; IUIAHUPOBATH O0ILUE
CrocoObI paboTHI;.

yMmeeT paboTaTh B IpyIie — yCTaHaBIUBAeT paboune OTHOLICHUS, 3P (HEKTUBHO COTPYAHUYAET
U CIIOCOOCTBYET NPOAYKTUBHOM KOOIEpaluy; HHTEIPUPYETCS B I'PYIIY CBEPCTHUKOB M CTPOMUT
IIPOAYKTUBHOE B3aUMOJEHCTBUE CO CBEPCTHUKAMHU U B3POCIBIMH. YUUTBIBATH Pa3Hble MHEHUS U
MHTEpEChl 1 000CHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

CaMocCTOsITEeIbHO OpPraHM30BHIBATH yuyeOHOE B3auMOACHCTBHE B rpyImme (ompenensaTh oO0Iue
LIeJIU, paclpeessiTh pPOJid, 10T OBapUBATHCS IPYT C APYTOM U T.1.).

Buinycknux noayuum 603M0MCHOCH b HAYUUM bCA:

. npodykmueﬂo paspeuamos KOH¢ﬂuKH1bl HA OCHoese ylté'ma unmepecoe u n03uz4m? ecex

Yy4acmHuKos, noucka u OYEeHKU ajlbmepHamueHblx cnocobos paspeuiernus KOHQleuKmO@,'
Oozoeapueambc;l u npuxodumb K O5W€Myp€W€HUIO 8 COBMECMHOU OeﬂmeﬂbHocmu, 68 Mmom duciie
6 cumyayuu CmMoJKHOBEHUA UHmepecoes,

. Opamo Ha cebs UHUYUAMUBY 8 OPSAHUZAYUU COBMECTMHO20 OelicmBUs (0e1080e TU0epCme0);
. 81ademb  MOHONOSUYECKOU U  OUANOSUYeCKOU  opmamu peyu 8 COOMBEMCmeUlU

epamMmamudeCKuMu U CUHMAaKCU4eCKuUMU HOpmamu pO@HOZO A3bIKA,

. cledosamob MOPANIbHO-9MUYECKUM U NCUXOTIOcUHYECKUM NPUHYUNAM 0611461—!1/{51 u compydyuwecmea

HA OCHOBE YBANCUMENIbHO20 OMHOWEHUs K NAPMHEPAM, 6HUMAHUS K JUYHOCU OpPY202o,
A0EKBAMHO20 MEJCTUYHOCIIHO20 BOCHPUAMUSL, 2OMOBHOCU A0EKBAMHO peasuposams Hd
HYHCObL OpY2UX, 8 HACMHOCMU OKA3bIBANMb NOMOUWb U IMOYUOHATILHY IO NOOOEPIHCKY NAPMHEPAM 8
npoyecce 00CMuUICeHUs 0Owell yeau coemMeCmHol 0esimelbHOCMIU.
Ilnanupyemoie npeomemmsle pe3yibmamol 0C60CHUA KypCa

BbhInyCKHHMK HAy4YMTCS: OMHUCHIBATH CBOWCTBA TBEPIBIX, KUAKUX, Tra3000pa3HBIX BEIIECTB,
BBIZICJISISI MX CYIIECTBEHHBIC MPU3HAKW; XapaKTEPHU30BaTh BEIIECTBA MO COCTaBY, CTPOCHUIO H
CBOMCTBaM, yCTaHABIUBATh MIPUYUHHO-CJIC/ICTBEHHBIS CBSI3U MEXAYy  JIaHHBIMU
XapaKTepUCTUKAMH BEIIECTBA; PACKPBIBATh CMBICT OCHOBHBIX XHMHMUYECKHUX TOHSATHU «aTOM,
«MOJIEKYJa», «XUMHYECKUU DBJIEMEHT», «IPOCTOE BEIIECTBO», «CIOXKHOE BELIECTBOY,
«BAJICHTHOCTBY», HCIOJNB3Yys 3HAKOBYIO CHUCTEMY XHMHH, H300pa)xkaTh COCTaB MPOCTEUIINX
BEII[ECTB C MOMOIIBI0 XUMHUYECKUX (POPMYIT M CYIIHOCTh XHUMHUUYECKHUX PEAKIUNA C MOMOIIBIO
XUMHUYECKUX YPaBHECHUW;, BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYJISIPHYIO M MOJISIPHYIO MAacChl



BEUIECTB, & TAK)KE MACCOBYIO JOJII0 XMMHUYECKOTO 3JIE€MEHTa B COCAUHEHMSX JJISl OL[EHKH HX
MIPaKTUYECKON 3HAUYMMOCTH; CpPaBHMBAaTh IO COCTaBY OKCH[bl, OCHOBaHHUS, KHUCIJIOTbHI, COJIHU;
KJ1acCU(UIMPOBATh OKCUIbl M OCHOBAaHHUS I10 CBOMCTBaM, KHUCIOTHI M COJU IO COCTaBy;
10JIb30BaThCs JJAOOPATOPHBIM 000PYI0BAaHUEM U XMMHUYECKOH MOCY/0i; TPOBOAUTH HECIIOKHBIE
XUMHUYECKUE OIbITl U HAOMIOJEHUS 33 M3MEHEHMSIMU CBOWCTB BEIIECTB, B IIpolLleccCe HX
MpEeBpaIleHUIi; COOMIOAaTh MpaBUiia TEXHUKH O€30MacHOCTU MpU MPOBEACHUU HAOIIOACHUN U
OTBITOB; Ppa3MyaTh HSKCHEPUMEHTAJIbHO KHCIOTHI W MIENOYM, TMOJB3YSICh WHAUKATOPaAMU;
0CO3HaBaTh HEOOXOIMMOCTh COOIO/IEHHs Mep 0e30macHOCTH MpH OOpallleHUH C KUCIOTaMH U
1IEJI0YaMH. PACKpPBIBATh CMBICH Mepuoanyueckoro 3akoHa JI. M. MenneneeBa; OnuchiBaTh U
XapakTepu3oBaTh TaOIMYHYI0 (OpMYy MEPHUOJUYECKON CHCTEMBl XHUMHYECKHX 3JIEMEHTOB;
XapaKTepHU30BaTh COCTaB aTOMHBIX SAEP U PACIPEAEICHUE YHCIIA 3JIEKTPOHOB 10 3JIEKTPOHHBIM
CIIOSIM aTOMOB XMMHYECKHX 3JIEMEHTOB MaJIbIX MEPUOJIOB MEPUOAMYECKON CUCTEMBI, a TaKXkKe
KaJlig M KaJblUs; pa3fudyaTh BUABl XUMHYECKOW CBSI3U: MOHHYIO, KOBAJCHTHYIO IMOJSIPHYIO,
KOBAJCHTHYIO HEMOJIIPHYIO M METaJNIMYEeCKyl0; M300pakaTh 3JIEKTPOHHO-MOHHBIE (OPMYIIBI
BEIIECTB, 00pa30BaHHBIX XUMHUYECKUMHU CBS3SMHU Pa3HOI'0 BU/A; BBIABIATH 3aBUCMOCTb CBOWCTB
BEUIECTB OT CTPOEHUS MX KPUCTALIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJEKYJSIPHBIX,
METaJUIMYECKHX; XapaKTepU30BaTh XUMHYECKHE OJEMEHTHI M WX COCIUHEHHUS Ha OCHOBE
IIOJIO’KEHUSI 3JIEMEHTOB B INEPUOIUYECKOM CHCTEME U OCOOEHHOCTEH CTPOEHHUS UX aTOMOB;
XapakTepu3oBaTb HAay4HOE€ U MHPOBO33PEHUYECKOE 3HAYEHHE IEPUOJUYECKOr0 3aKoHa M
NEPUOIUYECKON cHuCTeMbl Xumuueckux osnemeHToB J[. WM. MenneneeBa; OOBSICHATH CYTh
XMUMHUYECKUX TMPOIECCOB U UX MPUHUIHUIUATIBHOE OTINYNE OT PU3UUECKUX; Ha3bIBATh MIPU3HAKU U
YCIIOBUSI NPOTEKAaHUs XMMHYECKUX pEaKLMil; yCTaHABIMBATh IPUHAIIEKHOCTb XUMHUYECKON
peaKIy K ONpeAeNIEHHOMY THUILY 10 OJHOMY U3 KJIaCCHU(PHUKAIMOHHBIX NPU3HAKOB: 1) MO YHCITy
U COCTaBY MCXOJHBIX BELIECTB M NPOJYKTOB pEAaKUUU (pEaKIHH COEIWHEHUS, Pa3JIOKEHHUS,
3aMelleHuss M oOMeHa); 2) 1O BBIJCJICHUI0O MM TOMVIOLIEHHUIO TEIJIOTHl  (peakuuu
9K30TEPMHUYECKUE M SHJIOTEPMUUYECKHE); 3) MO0 U3MEHEHUIO CTENEHEW OKHCICHUS XMMUYECKUX
AJIEMEHTOB (pEaKIHHU OKHUCIUTEIBHO -BOCCTAHOBUTENBHBIC);4) MO 00paTUMOCTH Tpoiiecca
(peakuuu oOpaTHMBIE W HEOOpPATHUMBIE); COCTaBJIATb YpPaBHEHUS JJIEKTPOIUTUYECKOMN
JUCCOIMAIMHN KUCIIOT, IIeJIouel, coyleld; MOMHbIE U COKpAIIEHHbIE HOHHBIE YpaBHEHUS peaklui
oOMeHa; ypaBHEHMsI OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI; MPOrHO3UPOBATH MPOAYKTHI
XMUMHUYECKUX peakiuil mo ¢opmynaM/Ha3BaHUSM HCXOAHBIX BEILIECTB; ONMPEAENATH HCXOIHBIC
BelecTBa o (opMysiaM/Ha3BaHUSM IPOIYKTOB PEAKIUU; COCTABISITH YPAaBHEHHS PEAKIUH,
COOTBETCTBYIOIIMX IIOCIEIOBATEIbHOCTH («IEMOYKE») MPEBPALEHU HEOPraHMYeCKux MU
OpPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB; BBIABIATH B IMPOIIECCE IKCIIEPUMEHTA MPU3HAKH,
CBUJETENBbCTBYIOIME O MPOTEKAHUM XUMHUYECKOW peaKkluu; HPUTOTOBIATh pPacTBOPbl C
ONpeAeNEHHON MacCOBOW Jl0JIel pacTBOPEHHOIO BEIECTBA; OINPEAECIATh XapaKTep Cpelsl
BOJHBIX PACTBOPOB KHUCJIOT M WLIEJIOYEH MO MU3MEHEHHI0 OKPAaCKM WHIMKATOPOB; IPOBOJIUTH
KaueCTBEHHbIE PEAKIINH, TOATBEPXKIAIONIME HAIMYME B BOJHBIX PACTBOPaX BEIIECTB OTAEIbHBIX
HOHOB, OIPENENATh NPUHAIIEKHOCTh HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB K OJHOMY U3
U3YYEHHBIX KJACCOB/TPYINI: METaljabl M HEMETaUlbl, OKCHJbl, OCHOBAHMS, KHCIOTBI, COJIU;
COCTaBJISITH (OPMYJIBI BEIIECTB MO HMX HA3BaHHIM; ONpPEESITh BaJEHTHOCTh M CTEIEHb
OKHCIIEHHUS DJIEMEHTOB B BEIIECTBAX; COCTABIISATH (POPMYIIBI HEOPraHMUECKUX M OPraHUYECKUX
COCIMHEHUM IO BaJEHTHOCTSIM M CTENEHSM OKHCIIEHMS 3JIEMEHTOB, a TaKXe 3apsjaM HOHOB,
yKa3aHHbIM B TaOJMIEe pacTBOPUMOCTU KHCIOT, OCHOBaHMM U coJjiel; OOBACHATH
3aKOHOMEPHOCTH U3MEHEHUS (PU3NUYECKUX U XUMUYECKUX CBOWCTB MPOCTHIX BEIIECTB (METAJIJIOB
U HEMETa/NIOB) U HUX BBICIIMX OKCUIOB, OOpa30BaHHBIX 3JEMEHTaMU BTOPOrO U TPETHETO
MEePUO/IOB; HAa3bIBaTh OOIIME XUMHUYECKHE CBOWCTBA, XapaKTEpHbIE I TPYII OKCHIOB:
KHCIIOTHBIX, OCHOBHBIX; Ha3bIBaTh OOIINE XUMUYECKHE CBOMCTBA, XapaKTEepPHBIC ISl KaXKIOT0 U3
KJIACCOB HEOPraHUYECKUX BEIIECTB: KUCIIOT, OCHOBAHUM, COJIEW; IPUBOJIUTH IPUMEPHI PEAKLU,
MOJATBEPXKIAIOIINX XUMUYECKHE CBOHCTBA HEOPraHMYECKUX BEIIECTB: OKCHJIOB, KHUCIOT,
OCHOBaHUI U cOJei; ONpeaeNsiTh BEIIECTBO-OKHCIUTEIb W BEIIECTBO-BOCCTAHOBHUTENIL B
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX; COCTABISATh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIM



OamaHc (A1 M3YYEHHBIX pEaKIHil) MO TMPEeNNOKEHHBIM CXeMaM peakiui; MPOBOJUTH
7a00paTOPHBIC OMBITHI, MOATBEPKIAIONINE XHUMHYECKAEC CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB; BEIIECTBA OPraHUICCKIE, OTHOCUTEIIbHOCTD MIOHSATHUS KOPraHUICCKHE
BemecTBay. Ha3plBaTh MPUYUHBI MHOI000pa3wsi OpraHUYECKUX coenauHeHui. ONHChiBaTh U
XapaKTepU30BaTh XUMHUYECKOE CTPOCHUE OPraHMYECKUX coenuHeHud. CTpPOUTH MOJIEKYISApPHBIC
U CTPYKTYpHBIE (DOPMYIIBl OPraHUYECKHUX BEIIECTB. AJKAHBI: METaH U STaH: CTPOCHUE MOJIEKYIL.
TOpeHHe MeTaHa W dTaHa, ACTUAPUPOBAHUE dTaHA, IPUMEHEHHE MeTaHa. AJIKEHbBI, XHMUYECKOEe
CTPOCHHE MOJIEKYJIbl ATUJICHA, JBOWHAs CBA3b, B3aHMMOJICMCTBHUE ATUJIEHA C BOJIOM. Peaknuu
MOJIMMEPH3AIMN JTHJICHA, TOJMATHIICH M €ro 3HavyeHue. XapaKTeph30BaTh npeenbHbIC
OJTHOATOMHBIC CHUPTHI Ha MPUMEpax METAHOJIA U JTAHOJA, TPEXaTOMHBIA CIIUPT — TJIMIICPUH;
OJTHOOCHOBHEBIE TIpe/IebHbIE KapOOHOBBIE KHCIOTH Ha IPUMEPE YKCYCHOM KHUCIOTBI, CBOHCTBA U
MIPUMEHEHHUE, CTEAPUHOBAS KHCIIOTA KaK MPEICTABUTENb JKUPHBIX KAPOOHOBBIX KUCIIOT, PEAKITUI
Tepu(PUKAIMA WU TIOHSITHE O CIIOXKHBIX d(Upax: *KUPHl KaK CIOXKHBIE d(PHUPHI TIHIECPHHA H
KUPHBIX KHCIIOT, aMUHOKHCIIOTBI; PEAKIUU TOJUKOHACHCAIUUA W TMOJUMEPH3AIK: OCJKH, MX
CTpOEHHE U OMoJoruyecKkasl poJib. ;YIJIEBOJBL: TIIIOKO3a, €€ CBOMCTBA M 3HAYEHHUE, Kpaxmal U
eJITI0N103a (B CPAaBHEHUN), UX OMOJIOTUYECKas POJIb; MOIUMEPHI.

BoinyckHuk noyuum 603MONCHOCHb HAYYUMBCA: SPAMOMHO 00PAUAMbCS C 8eUeCm8aMU 6
NOBCEOHEBHOU JHCU3HU, OCO3HABAMbL HEOOXO0OUMOCMb COONIOEHUsT NPABUN  IKOJIO2UHECKU
besonacnoco noeedenus 6 OKpydcarowel NpupooHol  cpede; NOHUMAMb  CMBICT U
HE0OX00UMOCMb COOMO0eHUsL NPEONUCAHUL, NPedNacaemMblx 8 UHCMPYKYUIX NO UCNOAb308AHUIO
Jekapcme, cpeocms Oblmogol Xumuu U Op.; UCHONb308AMb NPUOOPEMEHHbIEe KIOUegble
KOMNEemeHmHOCmMU NpU BbINOJHEHUU UCCAe008aAMeNbCKUX NPOEKMO8 N0 U3VHUEHUI0 CEOUCMS,
Cnocob08  nomyyeHus U pPACNO3HABAHUA — GeUjecmes;  pa3eueamv — KOMMYHUKAMUBHYIO
KOMNEemeHmHOCMb, UCHONb3YS CPeOCmea YCMHOU U NUCOMEHHOU KOMMYHUKayuu npu pabome c
meKkcmamu y4ueOHuKka u OONOJIHUMENbHOU TUMepamypou, CHpagoyHbLMU MAadIUYamu, NPOAEIAMb
20MOBHOCHb K VBAINCEHUIO UHOU MOYKU 3PEHUs NPU 00CYHCOeHUU pe3)ibmamos GblNOIHEeHHOU
pabomoel; 00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O Beecmseax U XUMUYEeCKUX npoyeccax,
KpUmMu4ecku OmMHOCUMbCS K NCeBOOHAVUHOU UHGopmayuu, He0obpOCco8eCmHOl peKiame,
Kacaowjelcs UCNOIb306aHUs PA3IUYHLIX Beuecms. O0CO3HABAMb 3HAYEHUE MeopPemuyecKux
3HAHULL ONIs1 NPAKMUYECKOU OesmelbHOCMU 4el08eKd, ONUCHIBAMb U3VUEHHble 00BbeKmbl KaK
cucmemvl, NPUMEHAA JI02UKY CUCMEMHO20 AHANU3A, NPUMEHAMb 3HAHUSA O 3AKOHOMEPHOCMAX
nepuooUYecKoll cucmemvl XUMUYECKUX INeMeHmMOo8 0 00bACHEeHUs U Npeo8UOEHUs CBOUCME
KOHKDEMHbIX — 8euecms;, pa36ueamsv UHQOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCHmBOM
YyenyoneHuss 3sHaHuii 06 UCMOpUU CMAHOGIEHUS XUMUYECKOU HAYKU, €€ OCHOBHLIX NOHAMULL
nepuoouyecKko2o 3aKOHA KAK O0O0H020 U3 BAXCHEUWUX 3AKOHO8 Npupoovl, a makxice O
COBPEMEHHBIX OOCMUNCEHUSAX HAYKU U MEXHUKU. COCABIAMb MOJEKYIAPHble U NOJHble UOHHbIE
VPABHEeHUss NO  COKPAWEHHLIM UOHHBLIM  VPAGHEHUAM, NPUBOOUMb NpuMepsl peaxyui,
NOOMBEPHCOAIOWUX — CYUYECMBOBAHUE  B3AUMOCBA3U  MeNHCOY  OCHOBHLIMU  KAACCAMU
Heop2aHu4yecKux eeujecms,; npocHO3UPO8aAms pe3yabmamsl 8030€UCMEUs. PASTUYHBIX AKmMopos
HAQ U3MeHeHUe CKOPOCMU XUMUYEeCKOU peakyuu, NpOoSHO3UPOBAMb pe3Vibmamvl 6030eUCmauUs.
PA3TUYHBIX (DAKMOPO8 HA CMeujeHue XUMULeCKo20 PABHOBEeCUs. NPOSHO3UPOBAMb XUMUYEeCKUe
ceolicmea eewjecms Ha OCHOGe UX COCMABA U CMPOEHUs; NPOSHO3UPO8AMb CHOCOOHOCMb
gewecmaa NposAGIAMy OKUCIUMENbHbLE UL B0CCMAHOBUMENbHbIE CEOUCMBA C YUEMOM cmenenell
OKUCTEHUSL DJIeMEHMO8, BX00AUUX 8 e20 COCMAS, GblAGIAMb CYWECMBO8AHUEe 2eHeMUYeCcKOol
83AUMOCEA3U MeAHCOY BeUeCm8amu 8 psidy: NPoCcmoe ewecmso — OKCUO — 2UOPOKCUO — COJb;
Op2aHU308b16aMb, NPOBOOUMb YYEHUUEeCKUe NPOeKmvl NO UCCIe008aHUIO CBOUCME Beujecms,
UMEIoWUX 8adNCHOe NPAKMUYECKoe 3HAYeHUe.



Conepxanue yueOHOro kypca « XuMH4ecKass XuMHUA»
344 (luac B Hexe10)

[IpaBuna nmo Texnuke 6e3onacHocTy (2 yaca).
[IpakTueckue paboThl, CBSI3aHHBIE C MTOJyYEHUEM BEIIECTB, OTHOCSIIUXCS K OCHOBHBIM
KJlaccaM Heopranndeckux coeauHenui (20 yacoB). XuMuueckrue CBOMCTBa OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCTUHEHUN
ITpaktuueckas padota Nel «CriocoObI moOMydeHHsT OKCHUAOBY»: MOJydeHHE TBEPIOro OKCHIa MeIn
(1) (rpemst crocobamu), moTyUeHue razoodpaszHoro okcuaa yriaepoaa (1V) (tpems crocodamn)
[Ipaktnueckas pabota Ne2 «CriocoObl MOMy4eHHsI KUCIOT» a) KUCIOTHBIN OKCH]I + BOoja 0) colib
+ KHCII0Ta B) pa3iio’KEHUE COJIel aMMOHUS T') THIPOJIU3 COJIeH
[Ipaktuueckas padota Ne3 «CriocoObl moaydeHusi OCHOBaHUI» a) Me + Bojia (JieMoHcTpalius) 0)
OKCHJ M€ + BOJ/Ia B) LIEJ0Yb + COJIb T') TUAPOIU3 COJEH.
IIpaktueckas padota Ne4 «CriocoOsl monyueHus coei» a) Merami + Hemeraiu 0)OCHOBHOH +
KHUCIOTHBIN OKCUJ B) Me + KHCIIOTa T) OKCHJI MeTaiia + KUCI0Ta 1) TUAPOKCUT + KUCIIOTa €)
IIeJI0Yb + COJIb K) I1eTI04Yb + KUCIOTHBIA OKCHJI 3)COJIb+ KHCIIOTA 1) COJIb+ COJb K) HarpeBaHue
KHUCJIOW COJIM JI) TUIPOJIU3 COJIU
Pemenmne skcnepumenTanbHbIX 3amau (20 wacoB). OmpeneneHne xapakTepa Cpeabl pacTBopa
KHUCJIOT M IIEJ0Yel C MOMOILBI0 MHAMKATOpoB. KauecTBeHHbIE peakuMM Ha HOHBI B PacTBOpPE
(xnopun-, cynbdar-, kapOOHAT-HOHBI, HOH aMMoHus). [lonmydyeHue ra3ooOpa3HBIX BEIIECTB.
KauecTBeHHBIE peakiuu Ha Ta3000pa3Hble BemlecTBa (KUCIOPOI, BOAOPOJ, YIIIEKHUCIBIA ras,
aMMHUaKa
[Ipaktuueckas pabota No5 «KauecTBeHHBIE peaKlUy HA KATHOHBD»
[Tpaktnueckas padota Ne6 «KadecTBeHHBbIE peaKIIMi HA AaHHOHBI
[Tpaktuueckas pabota No7 «Pemienne skCriepuMeHTAIBHBIX 33729
Pacuerno-skcnepumenTanbabie 3a1aun (12 gacos).
[Ipaktuueckas padota Ne§ «Pemienne pacyeTHO-3KCIEpUMEHTAIbHBIX 33/1a4 Ha COAEPKaHUE
IIPUMECEN»
[Ipaktuueckas padota No9 «Pemnienne pacueTHO-3KCIEPUMEHTANBHBIX 33]1a4 Ha MPAKTUY €CKUI
BBIXOI»
[Ipaktuueckas padota Nel0) «OnpeneneHne KOJUISCTBEHHOTO COCTaBa CMECH METAJIJIOB »
MpeicineHHbIM 3KcnepuMeHToM. (4 vaca) IMomydeHue ra3000pa3HbIX BeriecTB. KauecTBeHHbIC
peakiuu Ha Ta3000pa3HbIe BENECTBA (KUCIOPO, BOAOPO/I, YIIIEKUCIIbIH ra3)
[Ipaktnueckas padora Nell «Ilomyuenue B naboparopun aMmmuaka. KauecTBeHHbIE peakuu Ha
aMMHAK.»
[IpakTuueckas paborta Nel2 Pemienue skcriepuMeHTaIbHBIX 337124 10 TeMe «I eHeThyeckas CBA3b
MEX]y KJlaccaMi HEOPraHUYeCKHX COeTUHEeHUI. (124)



TemaTuyeckoe IIAHUPOBaAHUE KYPCa « IKCIEPUMEHTAJBHAsA XUMHS» € y4eTOM padoyeil nporpaMmMbl BOCIIUTAHHUS

9-e kiaacc (1 yac B HeleJIK0 B TeYeHHeE roja, 34 yaca)

Ne Tema Koa Buabl gesitejbHOCTH | /leATeIbHOCTH ooPp ®opma
Ypoka 1ac YYHUTEJIA € Y4eTOM
paboyeii mporpaMmmsl
BOCHUTAHUS
1 [TpaBuia o TeXHUKE 1 TexHuka dopmupoBaTh y https://m.edsoo.ru/00ad9ch2 | BeogHoe
0e3omacHOCTH 0e30IacHOCTH TIpH o0yyarommxcs
NPOBEICHUH KyJBTYPY 340pPOBOrO U
1a0b0paTOPHBIX U Oe3omacHoro oopasa
IpaKTUYECKUuX padot. | xu3Hu. [loOyxnate
00y4JaroImXcs
co0ro1aTh HA YPOKE
MPUHLIMIIBI y4eOHOU
JTUCIUTUTAHBI 1
CaMOOpraHU3aINH.
2 [TpaBuia mo TexXHUKE 1 [IpaBuna oxazaHus dopMupoBaTh y https://m.edsoo.ru/00ad9ch2 | BBogHoe
0e3omacHOCTH NepBOI MEIUIIMHCKON | 00yJaromuxcs
TIOMOIIH MTPH 0KOTaX | KyJbTYPY 3A0POBOTO U
U OTPaBJICHUSX Oe3zomnacHoro obpasa
XUMUYECKUMHU xu3HH. [100yXaaTh
peaKTHUBaMH. o0yyarommxcs
co0r01aTh HA YPOKE
MIPUHLIUIIBI y4eOHOM
JTUCIUTUIAHBI 1
CaMOOpraHU3aI|H.
3-4 | Xumuueckue CBONCTBA 2 dopmupoBaTh y https://m.edsoo.ru/00ad9ch2 | TlpakTuka
OCHOBHBIX KJIaCCOB o0yyJarommxcs
HEOPraHMYECKUX COEANHEHHH KyJIBTYpY 3J0pPOBOTO U
5 CriocoObI TOTy4eHHs] OKCHIOB 1 IIpakTrueckas pabora | 6e3omacHoro oopasa https://m.edsoo.ru/00ad9cb2 | ITpakruka
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Nel [Tonyuenue
TBEPJIOTO OKCHJIA
meau (Il) (Tpemst
criocobamn),
MOJIYYCHHE
ra3zoo0pa3HOro OKcuIa
yraepozaa (1V) (Tpems
cnocobamu

Crioco0bI TOTyuyeHUs! KUCIIOT

[IpakTueckas padora
Ne2 a) kucnoTHbIN
okcuj + Boma 0) colib
+ KucoTa B)
pa3oKeHHue cosen
aMMOHWUSI T') THAPOIIN3
coJeit

Crioco6bI osryueHust
OCHOBAaHUI

[TpakTHueckas padota
Ne3 a) me + Boma
(memoHcTpanusi) 0)
OKCHJT M€ + BOJIa B)
11es104b + CoJib T)
TUIPOJIA3 COJIEH.

ku3Hu. [To0yxnath
00yJaroIMXcs
co0JII0/1aTh HAa YPOKE
MIPUHILIMIIBI y4eOHOM
JTUCIHUTLTAHBI U
CaMOOpraHU3aInu.
Opranu3oBbIBaTh J1JIs1
o0yJarommxcst
CUTYaI[uil KOHTPOJIS U
OLIEHKHU, CAMOOIICHKH
(kaK yueOHBIX
JIOCTHKEHUM
OTMETKaMH, TaK
MOpaJbHBIX,
HPaBCTBEHHBIX,
IpaXTaHCKUX
MOCTYIIKOB).
OpraHu3oBbIBaTh B
pamMKax ypoka
MOOIIPEHN
y4eOH0it/conranbHON
YCIIEITHOCTH U
MIPOSIBJIICHUI aKTUBHON
JKU3HEHHOHU ITO3UIAU
00yJaroImXcs,
[IpumeHsTH Ha ypoKe
UHTEPAaKTUBHBIE
(hopMbI pabOTHI €
00yYarOIIMMUCS :
rpymnnoBas paboTa uiau
paboTa B mapax,
KOTOpBIE ydaT
o0yyJarommxcs
KOMaHHOH paboTte 1

https://m.edso0.ru/00ad9ch?2

[IpakTka

https://m.edso0.ru/00ad9cb2

[IpakTuka
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B3aNMOJIEHCTBHUIO C
JpYTUMHU
00y4JarOIIUMHUCS;
MPUBJICKaTh BHUMAHUE
00y4JaroIIMXCs K
LIEHHOCTHOMY aCIeKTy
M3y4aeMbIX Ha yPOKe
SIBIICHUM, TIOHSATHIH,
IPUEMOB
OpPraHU30BbIBAThH
paboTy o0ydJaroImXxcs
C COLIMAIIEHO
3HAYUMOU
uHpopmaruei no
MOBOJY MOJIy4YaeM O
Ha ypOK€ COIMAIbHO
3HAYUMOU
nHpopMaIuu —
00CYyX1aTh,
BBICKa3bIBATh MHEHUE.
Nuaunnunposats u
MO/JIEP>KUBATH
HCCJIEI0BATEIHCKYIO
JesITeIbHOCTD
00y4JaroIMXCs B
paMKax peaiusanuu
VMU UHIUBUTyaJIbHbBIX
Y TPYMIOBBIX
HCCIIENOBATENHCKUX
MMPOEKTOB, YTO J1ACT
00y4JaroIMMCcs
BO3MO>XHOCTb
MPUOOPECTH HABBIK
CaMOCTOSTEIILHOT O




peLeHus

TEOPETHUYECKOI
IPO0OJIEMBI.
8 CriocoObI OTydeHus! CoJei [IpakTrueckas pabora | Pa3BuBath y https://m.edsoo.ru/00ad9ch2 | IlpakTuka
Ned a) Merann + o0yyarommxcs
HemeTasu 0) MMO3HABATEILHYIO
OCHOBHOM + aKTHBHOCTb,
KUCIOTHBIA OKCUJT B) | CAMOCTOSITEIBHOCTb,
Me + kucmnora 1) WHUIUATHBY,
OKcUJ MeTajuia + TBOPYECKHUEC
KHCJIOTA 1) TUAPOKCU]] | CIOCOOHOCTH.
+ KHcnoTa e) menodb | MHUIHUUPOBATH U
+ coub X) 1IeNNoYb + IIOAIEPKUBATH
KHUCJIOTHBIA OKCUJ HACCIEA0BATENBCKYIO
3)COJIb+ KHUCIIOTA 1) eI TeTbHOCTD
COJIb+ COJIb K) o0yyarouuxcs B
HarpeBaHue KU CIIOH paMKax peanuzanuu
COJIM JI) TUAPOIIU3 MU MHAUBHUIYaTbHBIX
COJIU Y TPYIITOBBIX
9 XuMHYECKHE CBOICTBA HCCIIEN0BATEIBCKUX https://m.edsoo.ru/00ad9cb?2 | ITpakruka
OCHOBHBIX KJIaCCOB MPOEKTOB, YTO JIaCT
HEOPraHWYECKUX COCTMHECHUN 00y4aronmMcst
BO3MOXHOCTh
MIPUOOPECTH HAaBBIK
CaMOCTOSATEILHOT O
pelieHus
TEOPETHUYECKOI
po0IeMbl
10-11 | Ompenenenne xapakTepa cpeabl JlabopaTopHbie onbITEl | DOPMUPOBATH Y https://m.edsoo.ru/00ad9ch2 | ITpakruka
pacTBopa KHCIOT U LIenouei ¢ Omnpenenenue o0yyaronmxcs

IIOMOIIBIO NTHAUKATOPOB.

XapaKTepa Cpesl
pacTBOpa KUCIOT U
IIeJIOUer U COJeH C
ITOMOIIBIO

KYJIBTYPY 370POBOTO U
Oe3omacHoro oopasa
xu3HH. [To0yx)1aTh
o0yyJaronmxcs
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WHINKATOPOB.
12-13 | KauecTBEHHbIE pEaklMy Ha JlaGopaTopHBIC OIBITHI
HOHBI B pacTBOpE (XJIOPHU/I-, KauecTBenHbie
cynbQaT-, KapOOHAT-UOHBI, HOH peakIny Ha MOHHI B
aMMOHUSA). pacTBope (XJIOpUaI-,
cynbdar-, kapOoHaT-
MOHBI, MOH aMMOHUS).
14-15 | «KadyecTBEeHHBIE peaKkIuy Ha [TpakTuyeckas paboTa
KaTHOHBD» Ne5  «KauecTBeHHbIE
peakIuu Ha KATHOHBD)
16-17 | «KauecTBeHHbIE peakuu Ha [IpakTueckast pabora
AHUOHBI» Ne6  «KauecTBeHHBIE
peaKIMK Ha aHUOHbD)
18-19 | «PemeHue 3xcnepuMeHTaIbHbBIX [TpakTuueckas paboTta

3agau» Mnentudukanus
HEOPraHWYEeCKUX BEIIECTB, HA
OCHOBE KaueCTBEHHBIX PEaKINI

Neo7 «Pemenue
3KCIePUMEH TATHHBIX
3a/1a9»

co0JII01aTh HA YPOKE
MPUHIIUIIBI Y4eOHOM
JTUCIHTLTAHBI 1
caMOOpraHU3aluu.
OpraHu3oBbIBaTh AJIs
o0yyJarommxcs
CUTYallUii KOHTPOJI U
OLIEHKHU, CAMOOIICHKHI
(kaK yaeOHbBIX
OCTHKEHUN
OTMETKaMH, TaK U
MOpaJIbHBIX,
HPABCTBCHHBIX,
IPaTaHCKHX
MOCTYIIKOB).
Opranu3oBbIBaTh B
paMKax ypoka
MOOUIpEHNe
y4eOH 01/ conranbHON
YCICITHOCTH U
MIPOSIBJICHUM aKTUBHOMN
JKU3HEHHOHU ITO3UINU
00y4aroIIXCs,
[IpumensaTs Ha ypoke
UHTEPaKTUBHbIE
(hopMBI PabOTHI €
00yYarOIIIMMHCS :
rpymnnoBas paboTa uiu
paboTa B mapax,
KOTOpBIC ydaT
00yJaroImXcs
KOMaH/IHOH paboTe u
B3aMMO/JIEH CTBUIO C
JIPyTAMU

https://m.edsoo.ru/00ad9ch?2 | ITpakruka
https://m.edsoo.ru/00ad9ch?2 | Ilpaktuka
https://m.edsoo.ru/00ad9ch2 | Tlpakruka
https://m.edsoo.ru/00ad9ch2 | IMpakTuka
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00yYarOIIUMHKCH;
MIPUBJIEKATh BHUMAaHNE
00y4JaroIMXCcs K
[IEHHOCTHOMY aCIeKTy
M3y4aeMBbIX Ha yPOKE
SIBIICHUM, TIOHATHH,
MIPUEMOB
OpraHU30BbIBaTh
paboTy o0ydJaronmXxcs
C COI[HAJIBHO
3HAYUMOH
nuHpopMmarnuei no
IIOBOZY IIOJIy4aeMOu
Ha ypOKE COIUATBHO
3HAUUMOH
nHpopmMauu —
00CyX1aTh,
BBICKA3bIBATh MHCHHE.
NuannuupoBats u
OIS PKUBATh
HCCIIEIOBATEIHCKYIO
JeSITeNTbHOCTh
00yJaronmxcs B
paMKax peanusanuu
UMU WHIMBHTyaIbHBIX
U TPYIIIOBBIX
UCCIIEIOBATEIbCKUX
MIPOEKTOB, YTO J1aCT
00y4JaroIMMCst
BO3MOXHOCTh
MPUOOPECTH HABBIK
CaMOCTOSATELHOT O
pelieHus
TEOPETUUECKON




POOJIEMBI,

20-21 | Pewenue pacueTHoO- [IpakTuueckas paboTa
JKCIIEPUMEHTAIIBHBIX 33134 HA Ne8 «Pemenune
coZiep KaHue MpuMecen pacueTHo-

AKCIEPUMEH TaJTbHBIX
3a/1a4 Ha cojiep)KaHue
IIpUMeECE»

22-23 | Pemenue pacuetHo- [TpakTuueckas pabota
SKCIIEpUMEHTAJIbHBIX 3a/1a4 Ha Ne9 «Pemenue
MPAKTUYECKUN BBIXO]T pacueTrHo-

AKCIEPUMEH TaJIbHBIX
3a/1a4 Ha
MPaKTUYECKUMN
BBIXO/1»

24-25 | Onpenenenue KOJIMYECTBEHHOIO [Ipaktuueckas pabota

COCTaBa CMECH METAJIJIOBY NelO0  «Omnpenenenue
KOJINYECTBEHHOTO
cocraBa cMecH
METaJIJIOB)

DopMUpOBaTH Y
00yJaroImXcs
KYJIBTYpY 3J0POBOTO U
Oe3omacHoro oopasa
xu3HH. [To0yxaaTh
00yYJaroIIMXCs
coOII0OAaTh Ha ypOKe
MIPUHLMIIBI y4eOHOM
JTUCIHTUTIHBI U
caMOOpraHu3aluu.
OpraHu3oBbIBaTH JJIs
00yJaroImXcs
CUTYyallUil KOHTPOJIS U
OLICHKH, CAMOOIICHKHI
(kak yueOHBIX
OCTHKEHUN
OTMETKaMH, TaK U
MOpaJbHBIX,
HPaBCTBCHHBIX,
IPaXTaHCKHX
MTOCTYTIKOB).
OpraHu3oBbIBaTh B
paMKax ypoka
MOOMIpEeHNe
y4eOH 0/ conranbHON
YCIIEITHOCTU U
MPOSIBJIEHU aKTUBHOM
SKU3HEHHOU ITO3UINU
00y4JaroImXcs,
[IpumensTh Ha ypoke
WHTEPAaKTUBHBIE
(hopMBbI paboTHI €
00yYaIOIMMHUCS:

https://m.edsoo.ru/00ad9ch?2 | ITpakruka
https://m.edsoo.ru/00ad9ch2 | IMpakTuka
https://m.edsoo.ru/00ad9ch?2 | ITpakrtuka



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

rpynmnoBasi paboTa viu
paboTa B mapax,
KOTOpBIE y4yaT
00y4JaroIMXCs
KOMaH/IHOH paboTe u
B3aMMO/JIEH CTBUIO C
JIPyTUMHU
00y4aIOIMHUCS;
IpUBJIEKaTh BHUMaHUE
00yJaroIMXCs K
[IEHHOCTHOMY acCIeKTY
M3y4aeMbIX Ha yPOKE
SIBIICHUM, IIOHSATHH,
MPUEMOB
OpraHH30BbIBaTh
paboTy 00ydJaroImMXCs
C COIAJILHO
3HAYUMOM
nHpopMmarueii mo
MIOBOZY IIOJTy4aeMoOu
Ha ypOKE COITHATBHO
3HAYUMOM

nHpOpMaLUHU —
00CyXaaTh,
BBICKA3bIBATh MHECHHE.
26-27 | Ilonyuenue ra3000pa3HbIX KauecTtBeHHbIe dopmHpOBaThH y | https://m.edsoo0.ru/00ad9ch2 | TIpakTuka
BEIICCTB. JlabopaTopHbie peaxIiu Ha | 00y4aroIuXxcs
CIIOCOOBI OTyY CHHUS ra3oo0pasHbie KYJBTYpY 30pOBOTO U
BemiecTBa (Kucmopon, | 6e3omacHoro  obpasa
BOJIOPOJI, YIJACKUCHBIA | xku3HU.  [loOyxmaTth
ras) 00y4JaroIMXCcs
28-29 | Ionyuenue B 1abopaTopun [Tpaktrueckass pabora | codmonare Ha ypoke | https://m.edsoo.ru/00ad9ch2 | TlpakTuka
amMmuaka. KauecrBeHHbie Nell «IlonydeHue B | IPUHLMIBI  Yy4eOHOM
pEaKIMi Ha aMMHAK. 1a00paTOpUH JHMCIMTUTAHBI u



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

aMMHUAaKa.
KauecTBenurie
peakuuu Ha aMMHAK.

caMOOpraHu3alyu.
PazBuBath y
00y4JaroImXcs
MMO3HABATEILHYIO
aKTUBHOCTb,
CaMOCTOSATEIbHOCTD,
WHULIMATHUBY,
TBOPUYECKHE
CIOCOOHOCTH.
NuununpoBaTh 51
NOJIEPKUBATh
HCCJIEZIOBATEIbCKYIO
JeSITeIbHOCTD
00y4JaroImmXcs B
paMKax  peanuzanuu
WMU WHJMBUAYaTbHBIX
u PYIIIOBBIX
HCCIIEIOBATEIhCKUX
MPOEKTOB, YTO JacT
00y4JaroIMMCcs
BO3MOXXHOCTb
PHOOPECTH HaBBIK
CaMOCTOSATEILHOT O
penIeHus
TEOPETHYECKOMN
pO0JIEMBI,

30-32

I'enetnueckas cBs3b MEXKIY
KJIACCAaMH HEOPraHUYECKHUX
COEIMHEHUN.

[TpakTuueckas padora
Nel2 Pemenune
AKCIIEPUMEH TAITbHBIX
3aa4 o TeMe
«["emeTHueckas CBSI3b
MEXIYy KJIacCaMH
HEOPraHUYECKUX
COCIMHEHUI.

DopMUpOBATH Y
00y4JaroIMXcs
KYJIBTYPY 370POBOTO U
6e3omacHoro oopasa
xu3HH. [To0yxaaTh
o0yyJarommxcs
CO0JTIO/IaTh Ha YPOKE
MPUHIUIIBI y4eOHOM

https://m.edso0.ru/00ad9ch?2

IIpakTuka



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

33-34

HToroselii 3auet

KonTtpomns
SKCIIEpPUMEH TaJIbHbIX
YMEHHI U 3HAHUUI
OCHOBHBIX I10 KYpCYy.
TectupoBanue

THACIHUTUINHEL 1
caMOOpraHu3aIMH.
Pas3BuBath y
00y4JaroIMXCs
MO3HABATEIILHYIO
AKTHBHOCTb,
CaMOCTOSTEIILHOCTD,
WHUIUATHBY,
TBOPUYECKHE
CITOCOOHOCTH.




