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AHHOTAIIUS K PABOUYEH ITPOTPAMME

Ha ©0a3ze meHtpa 00pa3oBaHHs €CTECTBEHHO-HAYYHOHM U TEXHOJIOTHYECKOU
HanpaBieHHOcTH «Touka poctay obecrednBaeTcss peanu3alus 00pa3oBaTEIbHBIX
porpaMm €CTECTBEHHOHAYYHOU " TE€XHOJIOTUYECKOU HaIlpaBJICHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBUU C TpeOOBaHUSIMH 3aKOHOJATENbCTBA B cdepe
oOpa3oBaHus U ¢ yuéToM pekoMeHanuii PeepaabHOTO onepaTopa ydeOHOro npeamera
«XUMUD.

Pabouass mporpamma pazpaborana Ha ocHoBe DI'OC BTOpOro mnokosieHus,
MPUMEPHON IPOrPaMMbl OCHOBHOT'O OOIEro 00pa3oBaHus 0 XUMUH (0a30BbIil YPOBEHD)
n aBtopckod mnporpammbl ['.E. Pym3utuc, @.I'. ®enpaman (['.E. Pymsutuc, O.I.
@enpIMaH TporpaMma Kypca XuMud i 8-9 KiaccoB 00meo0Opa3zoBaTeIbHBIX

yupexaenui U: [Ipocsenienue).
1. MECTO YYEBHOI'O IIPEJIMETA

@denepanbHblii 0a3UCHBIN y4eOHBIN IJIaH JJIi 0Opa30BATENIbHBIX YUPEKICHHM
Poccuiickoii @enepanuyi OTBOIUT Ha dTarie OCHOBHOTO 00111ero oOpa3zoBanus 140 yacoB
U1l 00513aTENIbHOTO M3yUeHHs] 00pa3oBaTesibHONM obnactu «Xumus». B Tom uucne B 8
kiacce — 70 gacoB, u3 pacuera 2 yaca B Hefiento, B 9 kiacce — 70 yacoB, Toke 2 Jaca B
Henenmto. JlaHHash TporpaMma  KOHKPETH3MpPYET COJEp)KaHuEe CTaHaapra, Jaér
pacnpeieneHie y4eOHbIX YacoB MO pasjieniaM Kypca, MOCIeI0BaTeIbHOCTh U3YUCHUS TEM
U pa3eNioB ¢ y4ETOM MEXKIPEAMETHBIX M TPEAMETHBIX CBSI3€d, JIOTUKH Y4eOHOTO

npoliecca, BO3PaCTHBIX 0COOCHHOCTEH yJaluXxcs.
2. HEJIN U 3AJJAYA U3YUEHUSA YYEBHOI'O NIPEJMETA

Henun n3yuenusas XuMnu:

" (OCBOCHHE B)KHEHINIHMX 3HAHWM 00 OCHOBHBIX MOHATHSAX M 3aKOHaAX XUMHU,

XUMHUYECKOM CUMBOJIMKE;



OBJIAJICHUE YMEHUSAMH HAOTIOIaTh XUMUIECKUE SBJICHHUS, POBOIUTH XUMHUICCKUI
AKCIIEPUMEHT, MMPOU3BOIUThH PACUEThl HA OCHOBE XUMHUECKUX (OpMYI BEIIECTB U
YPaBHCHUN XUMHUYECKUX PEAKIIUN;

pa3BUTHE IIO3HABATEIIbHBIX HMHTEPECOB M HWHTEIUICKTYaJIbHBIX CIOCOOHOCTEH B
IIPOLIECCE  NPOBEIAEHUS  XUMHYECKOTO  DKCIEPHUMEHTA, CaMOCTOSTEIBHOIO
OpuUOOpEeTeHUs] 3HAaHUM B COOTBETCTBUU C BO3ZHUKAIOIIUMU >KM3HEHHBIMHU
MOTPEOHOCTSIMU;

BOCIIUTAHUE OTHOIIECHHUA K XUMHUU Kak K OJHOMY M3 (PyHIaMEHTaJIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U DJIEMEHTY OOIIEUYeIIOBEYECKON KYIbTYPHI,
MIPUMEHEHUE TIOTYYEHHBIX 3HAHUW U YMEHHU JJis1 0€30MaCHOr0 HCIOJIb30BaHUs
BEIIECTB U MAaTEPHAJIOB B OBITY, CETCKOM XO3SIIICTBE U HA MPOU3BOJICTBE, PEIICHUS
IIPAKTUYECKUX 3aJad B IIOBCEIHEBHOW >KU3HU, NPEAYNPEKIACHUS SBICHUM,

HAHOCSIINX BPEJI 3I0POBBIO YEIOBEKa U OKPYKAIOIIEH cpejie.

3agaun:

wopo=

CdopmupoBaTh 3HaHHE OCHOBHBIX MOHATUHN U 3aKOHOB XUMHUU;
BocnuteiBaTh 0011€4EI0BEYECKYIO KYIbTYPY;

Yuurth Ha6JHOI[aTI>, IMPUMCHATD ITOJYUYCHHBIC 3HAHUA HA ITPAKTHUKC.

3. CTPYKTYPA YYEGBHOI'O ITPEIMETA

[IepBOoHAYaIbHBIE XUMUYECKHUE TOHATHUSA

Kucnopoa. Bogopon

Bopa. PactBopsl

OcCHOBHBIE KJIACChl HEOPTAHUYECKUX COSTUHECHUI

Ctpoenue aroma. Ileproandeckuii 3aKOH U TIEPUOAYECKAs] CUCTEMA XUMHUYECKUX
anemenToB [[.1. MenaeneeBa

Ctpoenue BeniecTB. XUMHYECKasi CBSI3b

XUMHYECKUE PEAKIIUN

Hewmeramer IV — VII rpynn u ux coeauHeHus

MeTamibl ¥ UX COCTMHEHUS

HCpBOHa‘IaJIBHBIe CBCIACHUSA 00 OpraHM4YCCKHX BCHICCTBAX
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4. OCHOBHBIE OBPA3OBATEJIBHBIE TEXHOJIOT'NHU

Peanu3zanus 1aHHOW MPOrpaMMbl pacCUYMTaHA HA UCIIOIb30BAaHUE TPATUIIMOHHBIX
TEXHOJIOTHI, a TaKK€ METOJIOB COBPEMEHHBIX 00pa3oBaTeNIbHbIX TexHoJoruu. Ilpu
IPOBEJICHUH YPOKOB HCIIOJIB3YIOTCS cienytomue ¢GopMbl padOTh: JeKuus, Oecena,
pacckas, HHCTPYKTaX, JEMOHCTpalus, YIIpaKHEeHUs, pelIeHe 3a/1a4, paboTa ¢ KHUTOMH.

Meronapl, TpUMEHSIEMbIE MPU U3YYCHUU XUMHUHU: MPOOJEMHBIN, MPOEKTHBIH,
pa3BuBaroiiee o00ydeHue, HWHOOPMALUMOHHO-KOMMYHHUKATHUBHBIE, OOBSICHUTEIBHO-
WJUTFOCTPATUBHBIN, PETPOAYKTUBHBINA, YACTUYHO-TIOMCKOBBIN, UCCIIEA0BATEIIbCKHM.

B peanuzanuu naHHOM NpOrpamMMBbl UCIIOJIB3YIOTCS CIIEAYIOLINE CPEICTBA:

* oOopynoBaHue 1eHTpa «Touka pocta»

* y4eOHO-1ab0paToOpHOE 000PYAOBAHUE;

* y4yeOHO-NPOU3BOJICTBEHHOE 000PYA0BAHNUE;
"  UIAKTUYECKas TEXHUKA;

" y4eOHO-HArJSIHbIE TOCOOuS;

"  TCXHHYCCKHC CpCACTBA O6y‘-IeHI/I$I N aBTOMATU3UPOBAHHBIC CUCTCMBI O6y‘IeHI/I$L

5. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA YYEBHOI'O
IHPEAMETA

JIn4HOCTHBIE pPe3yabTaThI
Obyuarowuiicss NOAYYUM  B803MONICHOCMb 0N (DOPMUPOBAHUS  CAEOYIOUJUX
auunocmuwvix YV/I:
" omnpezesieHre MOTHBAIIMY U3YYCHUS y4eOHOTO MaTepurarna;
®  OIICHWBAHHWE YCBAWBACMOTO YYCOHOTO MaTepHalia, UCXOAS U3 COIUATbHBIX H

JIMYHOCTHBIX HCHHOCTGI;'I;

®  TIOBBIIICHUE CBOETO o6pa30BaTeanoro YPOBHA U YPOBHS T'OTOBHOCTH K U3YUCHHIO

OCHOBHBIX HCTOPHYCCKHX CO6BITHI>1, CBA3aHHBIX C Pa3BUTHCM XMMHUHU U O6IlIeCTBa;
® 3HaHWue IMpaBuJI ITOBCACHHS B IIpe?yBBI‘IaI\/’IHBIX CUTYyalUsIX;

"  OILICHUBAHUE COIMATHLHON 3HAYMMOCTH TTPO(eCccHil, CBI3aHHBIX C XUMHUEH;



BJIAZICHUC TIPpaBUJIaMU 0e301acHoro 06pameHH$1 C XUMHWYCCKMMH BCIICCTBAMH U

000pyI0BaHUEM, TPOSBIICHUE SKOJOTHUECKON KYIbTYpPHI.

MeTal'Ipe)IMeTHl)Ie pe3yJabTaTbl

PerynaruBHEIE

Obyuarowuiicss NOAYYUM  B03MOICHOCMb 01 (POPMUPOBAHUSL  CAEOYIOUJUX

peayaamusnolx YV/I:

HesiernojaraHie, BKJIIOYas [MOCTAHOBKY HOBBIX Lielied, TpeoOpa3zoBaHue
NPAKTUYECKON 3a/lauyu B MO3HABATEIbHYIO, CAMOCTOSITENIbHBIN aHalu3 YCIOBUMN
JOCTIDKEHUSI 1IETM HAa OCHOBE YYETa BBIJCJICHHBIX YYUTEIEM OPHUCHTHPOB
NENCTBUA B HOBOM y4eOHOM MaTepHaie;

TUTAHUPOBAHUE TTYTH JOCTHKECHUSI LIETICH;

YCTaHOBJICHHE IIEJICBBIX TMPHUOPUTETOB, BBHIJACICHUE aTbTEPHATHBHBIX CIIOCOOOB
JOCTKEHUS 11e7T1 U BIOOp Hanbosee 3pheKTUBHOTO Crocooa;

YMEHHUE CaMOCTOSATEILHO KOHTPOJIUPOBATH CBOE BPEMSI U YIIPABJISITH UM;

yMEHHUE IPUHUMATH PEIICHUS B MPOOJIIEMHON CUTYaIINH;

MMOCTAaHOBKAa YYEOHBIX 3a/ad, COCTaBJICHWE IUIAHA U IOCIEAOBATEIILHOCTH
JICUCTBUU;

opraHu3anus paboyero MecTa IMpy BEITIOJHEHUH XUMHYECKOTO dKCTICPUMEHTA,
MIPOTHO3WPOBAHUE PE3YJbTATOB O0YUCHUS, OIICHMBAHNE YCBOCHHOTO MaTepuala,
OIICHKA Ka4eCTBa M YPOBHS IMOJYYEHHBIX 3HAHWU, KOPPEKIUS TUTaHa U criocoba
NEUCTBUS TIPU HEOOXOIUMOCTH.

Ilo3HaBaTenbHbBIE

Obyuarowuiica noayuum 603MONCHOCMb 0N  (DOPMUPOBAHUSL  CTLedYIOUUX

noznasamenvuvix YVJI:

MOMCK U BhIIeTIeHnE WH(DOpMAITUH;
aHaJIM3 yCIIOBUW M TpeOOBaHMIA 3a7a4uu, BHIOOP, COTIOCTABIICHUE U 0OOCHOBAHUE

crioco0a peleHust 3a/1auu;

BbIOOp Hanbosiee 3((HEKTUBHBIX CIIOCOOOB pElICHUs 3aJa4l B 3aBUCUMOCTH OT

KOHKPETHBIX YCJIOBUH;



"  BBIABMKEHHE U 00OCHOBaHHE TMIIOTE3bI, BEIOOP crlocoba e€ mMpoBEpKH;

"  CaMOCTOSITEIBHOE CO3JIaHHE ATOPUTMA ACATEILHOCTH MPH PEHICHUH MpoOIeM
TBOPYECKOTO M IIOMCKOBOTO XapaKTepa;

" yYMEHHS XapaKTepPU30BATh BEIIECTBA [0 COCTABY, CTPOCHHIO U CBOMCTBAM;

"  ONHCHIBAHUE CBOWCTB: TBEPABIX, )KUIKUX, Ta3000pa3HBIX BEIICCTB, BHIICICHIE UX
CYIIECTBCHHBIX ITPH3HAKOB;

" y300pakeHUE COCTaBa MPOCTEHINNX BEIIECTB C MOMOIIBI0 XUMUYECKUX (OPMYIT U
CYIIHOCTH XMMHUYECKUX PEAKIIUI C TOMOIIBI0 XUMUYECKIX YPAaBHEHHIA,

" [IpOBEACHUE HAOIIOICHHIA, ONICAHUE TPU3HAKOB M YCIOBHI TCUCHHUS XUMUICCKHX
pEaKInii, BBIMOJIHEHNE XUMHUYECKOTO SKCIIEPUMEHTA, BEIBO/IbI HA OCHOBE aHAJIN3a
HaOJIONEHUI 3a AKCIEPUMEHTOM, pEUIeHHE 3a/ad, MOJYYCHHE XUMHUYECKOM
MH(QOPMALIUU U3 PA3THYHBIX HCTOYHHUKOB;

"  yMEHHUE OpPTraHU30BBIBATh UCCIICIOBAHUE C IIEIIHIO MPOBEPKHU THITOTES;

"  yMEHHE JIeNaTh YMO3aKIFOUCHUs (MHIYKTUBHOE U [0 aHAJIOTUH ) Y BBIBOJIBL;

" yMeHHe OOBEKTUBHO OIICHWBATh MH(POPMAIIUIO O BEUIECTBAX U XMUMUYECKHUX
nporeccax, KpUTHYSCKH OTHOCUTBCS K TICEBJIOHAYYHON HH(OPMAIIHH.

KoMMVHHUKATUBHEIE

Obyuarowuiicss NOAYYUM  803MOICHOCMb Ol (POPMUPOBAHUSL  CAEOYIOUJUX
KommyHukamugsuoix YVJI:

" [IOJIHO€ M TOYHOE BBIPAKCHHE CBOMX MBICICH B COOTBETCTBHM C 3ajJadyaMu H
YCIIOBUSAMHU KOMMYHHKAIIUH,

" aJ[eKBAaTHOC HWCIIOJIb30BAHHE PEUCBBIX CPEJICTB I yYacTUs B JIUCKYCCHU |
apryMeHTalli{ CBOSH MO3UIIMH, YMEHHE TPEICTABISATh KOHKPETHOE COJCPIKAHHUE C
COOOIlIEHHEM €ro B IMHUCBMEHHOM M YCTHOH (Qopme, ompeeieHHe CIoco0oB
B3aMMOJICHCTBHSI, COTPYIHUYCCTBO B TTIOMCKE B cOOpe MHPOPMAITHH;

" omnpejerieHHe Croco0OB B3aUMOJICHCTBHUSA, COTPYJAHHUYSCTBO B IOMCKE M cOOpe
uH(opMaIuu, ydacTue B Juajore, IJIAHUPOBAHUE OOIIMX CIOCOOOB PabOTHI,

ITPOABJIICHUC YBAKUTCIIBHOI'O OTHOIICHUA K APYTUM YUAITUMCH;



" ONWCAaHHE COJEP>KAHMS BBINOJHAEMbBIX ICHCTBUN C LEJIBbI0 OPUEHTUPOBKH B
MPEAMETHO-ITPAKTUYECKON AESITENbHOCTH;

" yMEHHS YYUTHIBATh Pa3Hble MHEHHS U CTPEMHUTHCS K KOOPAMHALMU Pa3IAIHBIX
HO3UIUI B COTPYAHUYECTBE;

" (opmynupoBaTh COOCTBEHHOE MHEHHE M NO3UIMI0, apryMEHTUPOBAaTh M
KOOPAVHUPOBATH €€ ¢ MO3ULHUAMHU MAPTHEPOB B COTPYJHUYECTBE NPU BBIPAOOTKE
0OILIEro pemeHrsi B COBMECTHOM I€ATEIbHOCTH;

® OCYLIECTBJISITH B3aMMHBIA KOHTPOJIb M  OKa3blBaTb B  COTPYJAHHYECTBE
HEOOXOMMYIO B3aUMOIIOMOIIIb;

" [UIaHUPOBATH OOIIME CHOCOOBI PadOTHI; OCYIIECTBIATh KOHTPOJb, KOPPEKIUIO,
OLICHKY JIeWCTBUI NapTHEPA, YMETh YOS K1aTh;

" HCHOJIb30BaTh aJICKBATHHIE S3BIKOBBIE CPEACTBA ISl OTOOPAKEHUSI CBOMX UYBCTB,
MBICJIEI, MOTUBOB U TOTPEOHOCTE; 0TOOpaXxaTh B peuu (OMHCcCaHue, OObSICHEHUE)
COJEp’)KaHUE  COBEpIIAEMbIX  JEHUCTBUIM, Kak B  (opMe  TIpOMKOH
COLIMAJIM3UPOBAHHOM peun, Tak U B (hopMe BHYTPEHHEHN peun;

" pa3BHBaTh KOMMYHUKAaTHBHYIO KOMIIETEHIIMIO, HCIIOJIb3Ysl CPEICTBAa YCTHOH H
MMCbMEHHOW KOMMYHHMKAallMM Tpu paboTe C TEeKCTaMu Y4YeOHHKa U
JIOTIOJIHUTEIBHOM ~ JIUTEPaTypod,  CHpPaBOYHBIMU  TaOMUI[AMH,  TPOSIBIATH
TFOTOBHOCTh K YBA)KEHHIO MHOW TOYKU 3pEHHS MPHU OOCYXKIECHUU PEe3ylIbTaTOB
BBITIOJTHEHHON PabOTHI.

IIpenmeTHbIe pe3ybTaThl
Obyuarowuiics Hayyumcsi:

" [pPUMEHSTh OCHOBHBIE METOJAbl TO3HAHUA: HAOMIOJEHHWE, HU3MEpEHUE,
JKCIIEPUMEHT;

" ONUCHIBATH CBOMCTBA TBEPIBIX, KUIKHUX, T'a3000pa3HbIX BEILECTB, BBIACISS HX
CYILIECTBEHHbIC TPU3HAKHU;

®  pacKpbIBATh CMBICI 3aKOHA COXPAHEHUSI MAaCChl BEIIECTB, aTOMHO-MOJIEKYJISIPHOM

TEOpUHU;



paznuyaTh XUMUYECKUE U (PU3NUYECKHE SBIICHUSI, HA3bIBATHh MIPU3HAKU U yCIOBUS
MPOTEKAHUSI XUMUYECKUX PEAKIUNA;

coOmro1aTh MpaBuIiia 6€30MacHoi paboThl IPU MPOBEACHUH OIBITOB;
MOJTB30BATHCS JTA00OPATOPHBIM 000PYIOBAHUEM U TIOCYIOM;

M0JIy4aTh, COOMPATh Ta3000pa3HbIe BEIIECTBA U PACO3HABATH UX;
XapaKkTepu30BaTh (U3MYECKHE M XUMHUYECKHE CBOWCTBA OCHOBHBIX KIIACCOB
HEOPraHMYECKUX  COCJAMHEHUM, MPOBOJUTH  OMNBITHI,  MOJATBEPXKIAOIIUE
XUMHYECKUE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPraHUYECKHUX BEILIECTB;
pacKpblBaTh CMBICI TOHSTHSL «PacTBOP», BBIYUCIATH MACCOBYH  JIOJIO
pPacTBOPEHHOrO0 BEUIECTBA B PACTBOpPE, T'OTOBHTH PACTBOPHI C OINPEICIEHHON
MACCOBOM JI0JIE paCTBOPEHHOTO BEILIECTBA;

XapaKTepU30BaTh 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTAINIMYECKON  PEIIETKH, ONPENeNATh BHJI  XUMHUYECKOM CBSI3M B
HEOPraHUYECKUX COCAUHEHUSIX;

pacKpbIBaTh OCHOBHBIE IMOJIOKEHUS TEOPUU DBJIEKTPOIUTHUYECKONU TUCCOLMAIINHY,
COCTaBJIATh YPABHEHUS AJICKTPOJMTHYECKON JTUCCOIMAIIMM KHUCIOT, IIeJIOUEH,
COJIEH M peakIuii HOHHOTO OOMEHa;

PaCKpBIBATh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIMHA, OMPEACsITh
OKUCIIUTENIb W BOCCTAHOBUTEIb, COCTABJSATH YpPaBHEHUS OKHUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN;

Ha3bIBaTh (DAKTOPHI, BIUAIONIME HA CKOPOCTh XUMHUYECKON PEaKIINY;
XapaKTeprU30BaTh B3aMMOCBSI3b MEXIY COCTaBOM, CTPOSHHUEM U CBONCTBAMU
HEMETAJJIOB U METAJLIOB;

MPOBOAUTH OMBITHI 110 MOJIYYEHUIO U U3YUYEHHIO XUMUYECKUX CBOMCTB Pa3IMUHbBIX
BEILIECTB;

IPaMOTHO 00OpaIaTHCS C BEIIECTBAMHU B TIOBCETHEBHOM KU3HH.

Obyuarowuiics noxyyum 603MOHCHOCMb HAYYUMBCL:

BBIJIBUTATh U TIPOBEPSITH IKCIIEPUMEHTAJIBHO TUIOTE3bl O XUMUYECKUX CBOMCTBAX

BCHICCTB HAa OCHOBC HUX COCTaBa U CTPOCHUA, UX CITOCOOHOCTH BCTYIIaThb B



XUMUYECKUE PEAKLIUH, O XapaKTepe W MNPOAYKTaX pa3IuYHbIX XHUMHUYECKHX
peaKuuii;

®  XapaKTepu30BaTh BEUIECTBA [0 COCTaBYy, CTPOCHUIO U CBOICTBaM, yCTaHABIMBAThH
MIPUYHHHO-CJIEACTBEHHBIE CBSI3U MEXY JaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

® COCTaBJIATh MOJIEKYJISIPHBIC W IIOJHBIC HOHHBIE YPAaBHEHHs IO COKpALIEHHBIM
MOHHBIM YPaBHEHHUSIM;

" [IPOTHO3UPOBATH CIOCOOHOCTh BELIECTBA MPOSBIATH OKUCIUTEIbHBIE WIIH
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YYETOM CTENEHEM OKHUCIEHUS DIIEMEHTOB,
BXOJISIIIIMX B €r0 COCTAB;

" BBIABUIAaTb W MPOBEPSITh SKCHEPUMEHTAIBHO THUIOTE3bl O Ppe3yJbTaTax
BO3JCHCTBUS pa3aMuHbIX (PAKTOPOB HA H3MEHEHHE CKOPOCTH XUMHUYECKOU
peakiuy;

"  HCNOJb30BaTh MPUOOPETEHHBIE 3HAHUS JUIS 9KOJOTMUECKM TI'PAMOTHOTO IOBEIEHHS
B OKpYXKaOIllEeH cpene;

" HCHOJIb30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIETEHIMU TPHU BBIIOJIHEHUH
IPOEKTOB U PEUICHUH y4eOHO-UCCIE0BATENbCKUX 3a/1ay 110 U3YYEHHUIO CBOMCTB,
CHOCOOOB MOJTyYEHUS U paclio3HaBaHUS BEIIECTB;

" 00BEKTUBHO OLIEHUBATh MH(OPMALIMIO O BEIIECTBAX M XUMUYECKUX MPOLECCaX;

® 0CO3HABaTh 3HAYEHUE TEOPETHUYECKUX 3HAHUU MO XUMHHM sl MPaKTHYECKOU
NEeATENBHOCTH YEJIOBEKa,;

"  co3JaBaTh MOJIENIM U CXEMBI JJIs PellIeHUs] y4eOHbIX U M03HaBaTEIbHBIX 3a/1a4;

" [OHMMAThb HEOOXOJUMOCTh COOJIOJAEHUSI MpEeANHCAHUM, TMpeIaraéMbix B

MHCTPYKLHUSAX 110 UCTOIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XMMHHU U JIP.
6. ®OPMbI KOHTPOJIA

OcHoBHbIMU (opMamMu U BUIAMU KOHTPOJIA 3HAHUWA, YMEHUW UM HABBIKOB
ABIISIIOTCS: TEKYIIUN KOHTPOJIb B (hOpME YCTHOTO (PPOHTAIBHOTO OMPOCa, KOHTPOJIBHBIX
paboT, XMMUYECKUX JUKTAHTOB, TECTOB, MPOBEPOUYHBIX PabOT, J1a0OPATOPHBIX PaboOT;

WUTOTOBBIN KOHTPOJb — UTOTOBAsi KOHTPOJIbHAs paboTa.
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7. HCIIOJIb30OBAHUE DJOJIEMEHTOB JUCTAHIMUMOHHOI'O M
JIEKTPOHHOI'O OBYUYEHUA

I[JI?I peam3anuu HaHHOfI nporpaMmbl MOT'YT HNPUMCHATHCA JUCTAHIIMOHHBIC
O6p8,30BaTeJII)HI>I€ TCXHOJIOTHH )41 QJICKTPOHHOC O6Y"ICHI/IC. I/ICHOHBSYGMBIC

oOpazoBarenbHble maTdopmsl (caiTel): AKnacc, Pery OI'3, POIIL.

8. PABOYAA ITPOTPAMMA 110 «XUMHWHN» HA BA3E IEHTPA
OBPA30BAHUA «TOYKA POCTA»

Coznanue nentpa «Touka pocTay MpeanosiiaraeT pa3BUTHE 00pa3oBaTENbHOU
UHDpaCTPYKTYphsl 00IIe00pa30BaTEILHON OpraHU3alliid, B TOM YHCJIE OCHAIECHUE
0011e00pa3oBaTeIbHON OpraHU3aluHn:

= 000pyJOBaHUEM, CpeICTBaMU OOYYEHHS U BOCHHUTAHUA Il U3y4YeHUs (B TOM

YUCJI€ JKCIEPUMEHTAIBHOTO) TPEIMETOB, KYypCOB, JTUCHUIUIMH (MOIyJeil)

€CTECTBEHHO-HAyYHOW  HAMpaBJICHHOCTU  TPU  peaju3alid  OCHOBHBIX

00111e00pa30BaTeIbHBIX MPOTPAMM M JOTIOJHUTEIBHBIX 00IIe00pa3oBaTeIbHBIX

IporpamMm, B TOM YHKCIIE JUIsl PACIIUPEHUs COJEPKaHMs y4eOHOTO MpeaMeTa

«XUMHUS»;

= 00OpyJOBaHUEM, CpEACTBaMH OOY4YECHMs] U BOCIUTAHMUS [JIs Ppean3aluu
IpOTpaMm JOTIOJIHUTEIIBHOTO oOpa3oBaHus €CTECTBEHHO-HAYYHOU
HaIPaBJICHHOCTH;

" KOMIBIOTEPHBIM U UHBIM 00OPYA0OBAHUEM.

CoBpeMEHHBIE 3KCIEPUMEHTAIbHBIE HCCIEAOBAHUS [0 XHUMHH YK€ TPYAHO
MpEeJCTaBUTh ©0€3 HCIOJb30BaHUA HE TOJBKO AaHAJIOTOBBIX, HO U IU(PPOBHIX
U3MepUTeNbHbIX TpudopoB. B ®deaepansnom [NocymapcrBeHHOM OO0pa3oBaTeIbHOM
Crangmapte (PI'OC) npomnurcano, 4TO OJHUM U3 YHUBEPCAIBHBIX YUCOHBIX IECUCTBHIA,
MPUOOPETAEMBIX YUYAIIUMUCS, JOKHO CTaTh YMEHHE «IIPOBEIACHHUS OMBITOB, MPOCTHIX
AKCIEPUMEHTAIIbHBIX ~ UCCIEIOBAHMM, MPSIMBIX M  KOCBEHHBIX HM3MEPEHHUN C

HUCIIOJIB30BaHHUEM aHAJIOTOBBIX 1 L[I/I(l)pOBBIX N3MCPUTCIIbHBIX HpI/I60pOB».
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Y4eOHbIll 3KCHNEPUMEHT 10 XUMHUHM, MPOBOJAMMBIM Ha  TPaAUIIMOHHOM
obopynoBaHuu, 0e3 MpUMEHEHUs IUAPOBBIX JIabopaTOpuii, HE MOXKET TMO3BOJHUTH B
MIOJTHOM Mepe PEIIUTh BCE 3aJ]a4l B COBPEMEHHOM IIKOJIE. DTO CBS3aHO C PSAJIOM IIPUYHH:

" TpPaAUIMOHHOE IIKOJbHOE OOOpYJOBaHWE W3-3a OTrPAHUYCHUS TEXHUUYECKUX

BO3MOXHOCTEHl  HE  TMO3BOJIIET  MPOBOAUTH  MHOTHE  KOJUYECTBEHHBIC

HCCJICIOBAHUS,

" JUIMTEIBHOCTH MPOBEJICHUS XUMUUYECKUX UCCIECOBAHUIM HE BCEI/Ia COTJIACYEeTCs C

JUTUTEIbHOCTBIO YUE€OHBIX 3aHSATHIA;

" BO3MOKHOCTH MPOBEICHUS MHOTHMX  HCCJEIOBAaHUM OTPaHUYUBAETCS

TpeOOBAaHUSIMU TEXHUKHU OE30MIaCHOCTH U JIp.

HudpoBas mnabopatopusi MNOJHOCTBIO MEHSET METOJUKY M  COJEpKaHUE
AKCIIEPUMEHTAIILHONW JIESITEIbHOCTH W PEIIaeT BBIIMICIIEPEUUCIECHHBIE MPOOJIEMBI.
[[Iupokuii CHEKTp AATYMKOB IIO3BOJISAET YYaIIMMCS 3HAKOMHUTBLCS C IlapaMeTpaMu
XUMUYECKOTO IKCIEPUMEHTa HE TOJHKO HAa Kau€CTBEHHOM, HO M Ha KOJUYECTBEHHOM
ypoBHe. [{udpoBas mabopaTopus MO3BOJSECT BECTHU JUIUTEIBHBIA SKCIIEPUMEHT JaXe B
OTCYTCTBHE JKCIEPUMEHTATOpa, a YacTOTa MX W3MEPEHHUIl HEMOJBJAacTHA YEIOBEYECKOMY
BOCIIPUSTHIO.

B mpomecce dhopmMupoBaHUs SKCIIEPUMEHTAIBHBIX YMEHUN YYEHUK OOydaeTcs
MpEeACTaBIATh HHGOPMAIIUIO 00 UCCIICIOBAaHUU B YETHIPEX BUAAX:

" B B€D6aJIBHOMI OIMMCBIBATb OKCIICPUMCHT, CO34aBaTb CJIOBCCHYIO MOICIIb

OKCIICPUMCHTA, (bI/IKCI/IPOBaTB BHHMMAHHC Ha HU3MCPACMBIX BCIIMYHWHAX,
TCPMHUHOJIOTHUH;

* B TAaOJMYHOM: 3aIOJHITH Ta6J'II/II_[BI JaHHBIX, JICKAIIUX B OCHOBC IOCTPOCHHUIA

rpadukoB (IpU 3TOM y Yy4YalUXCS BO3HHMKACT IMEPBUYHOE NPEICTABICHUE O
MaciTabax BEJIUYHH);

" B rpaguYecKoM: CTpPOUTh Tpaduku MO TaOIMYHBIM JaHHBIM, YTO daéT

BO3MOKHOCTb IICPCXOAda K BBIABMIKCHHIO THMIIOTC3 O XapaKTCpC 3aBUCHMOCTH
MCXKAY BCINMYMHAMU (HpI/I OTOM YUYHUTCJIb IIOKa3bIBACT IIPCUMYIICCTBO B
BHU3yaJIn3alnuu 3aBUCUMOCTEN MCKIY BCINMYMHAaMU, HarisiaHOCTb u

MHOT'OMEPHOCTb);
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" B BHMJC MaTEMaTHYCCKUX YPaBHCHUI: JaBaTb MAaTCMAaTH4YCCKOC OIIMCAaHHC

B3aMMOCBSI3H BEJIMUMH, MaTeMaTUYECKoe 0000IIEeHHE.

[lepexon oT Kakaoro srama MpeacTaBieHUs HHPOPMAIMA 3aHUMAET JOBOJLHO
OOJBITION TPOMEXYTOK BpemeHHU. L{ndpoBbie mabopatopuu CymecTBEHHO 3KOHOMST
BpeMsi. OTO BpemMsi MOXHO moTpatuth coriiacho @PI'OC Ha dopmupoBaHue
UCCJIEIOBATEILCKUX YMEHHMM y4allluXcsi, KOTOpPbIE BBIPAXKAIOTCI B  CIEIYIONIUX
JNEUCTBUSX:

" omnpejesieHue NpoOIeMbl;

" [I0CTaHOBKA MCCJIEA0BATEILCKOU 3a1a4H;

" [JJAHUPOBAHME PEUICHUS 3a7a4H;

" [IOCTPOECHUE MOJIETIEH;

"  BBIJIBI)KCHUE TUIIOTE3;

" HKCIEpPUMEHTAJbHAS MPOBEPKA TMIIOTE3;

"  aHaAJIW3 JAHHBIX YKCIIEPUMEHTOB WM HAOIIOACHUH;
*  ($hopMyIUPOBAHHUE BHIBOJIOB.

[locnennue TOABI y ydaluxcs HaOMIOAACTCS HHU3Kas MOTHBAIMS HM3yYCHUS
€CTECTBEHHO-HAYYHBIX JUCIUIUIUH U KaK CJIEJCTBUE MaJCHUE KauyecTBa 00pa30BaHuUs.

[TocTaBnsieMble B IIKOJIBI COBPEMEHHBIE CPEJCTBA O0YUYEHUs, B paMKaX MPOEKTa
«Touka pocTta» coaepkaT MPUHIUIIMATILHO HOBOE O0OpymoBaHHE. ITO IUGPOBHIC
nabopatopud M JaTYMKOBBIE CHUCTEMbl. B OCHOBY 00pa3oBaTelibHOM MpOrpaMMbl
3aJI0)KEHO  MpUMEHEeHHe IMdpoBbIX Jaboparopuil. TemaTuka MpeaIOKEHHBIX
AKCIIEPUMEHTOB, KOJUYECTBEHHBIX ONBITOB COOTBETCTBYET CTPYKTYpE NPUMEPHOMN
oOpa3oBaTelbHOM  MTporpaMMbl MO  XUMHUH,  cojaepkaHuio  DeaepaibHOTO
rocyaapcTBeHHOro oopazoBarensHoro crangapra (PI'OC) cpeanero (mogHOTO) OOIIETO
oOpa3oBaHus.

PaccMoTpeHHbIE B TIOCOOMM OMBITHI MPOIUIM HIMPOKYIO ampodaiuio. MHOrojgeTHSs
MpaKkTUKa HCIOJIb30BaHUSI XUMHUYecKuX mnpubopos, IIJI B mkone mnokasana, 4To
COBPEMEHHBIC TEXHUYECKHE CpeJCTBAa OOYYEHUs] HOBOTO TIOKOJEHHUS IO3BOJISIOT
TOOUTHCS BBICOKOTO YPOBHSI YCBOGHHSI Y4EOHOro MaTepualia, YCTOMYHBOTO pPOCTa

IMO3HAaBATCIIbHOI'O MHTEPECA INKOJIBHUKOB, T.C. IIPCOJ0JICTh TC HpO6JI€MI>I, O KOTOPBIX TAK
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MHOI'O TOBOpAT, KOI'Ja pedb 3axO0AUT O COBPCMCHHOM HIKOJBHOM XHUMHYCCKOM

00pa3oBaHUU.
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHME 8 KJIACC

(2 u B HEgento, Bcero70 4, u3 HUX 6 4 — pe3epBHOE BpeMs)

Neo Kox-Bo
o/ Jara Pa3neun, Tema ypoka 4acoB Tun ypoka XapaKkTepucTHKA OCHOBHBIX BH/0B /1eSITeJIbHOCTH
Pasznen 1. OCHOBHBIE TOHATHUSA XUMMHNHU (ypoBeHb AaTOMHO-MOJICKYJIAPHBIX NpeAcTaBiaeHuii) (44 1)
Ipeamer xumum (5 4)
| Henens [Mpenmer xumun. XuMus Kak VoK H3VICHIS Pa3nuyarte npeaMeTs! H3ydeHHs €CTECTBEHHBIX HAYK.
1 4acTh €CTECTBO3HaHMs. BemecTa 1 P YA | Ha6imonars cBOHCTBA BEECTB U HX H3MEHEHHS B XO/1€ XUMUYECKUX
CEHTSIOps . HOBBIX 3HAHUM .
M MX CBOMCTBA peakuuii
IIpakTnueckas padora 1. "
' N Y4uThCs IPOBOAUTH XUMUYECKHH IKCIIEPUMEHT.
[Tpuémpr 6e30macHOl paboTHI C Ypok
CobnronaTh paBuiia TEXHUKH 0€30MacHOCTH.
000pyZI0BaHUEM U BELIECTBAMHU. KOMIUIEKCHOTO
1 HEACIIA VYMeTh 0Ka3bIBaTh IEPBYIO MOMOIIL ITPU OTPABJICHUAX, OKOI'aX U
2 CrpoeHue 1iaMeHu ¢ 1 MPUMCHEHHUSI
CEHTSIOps . N TpaBMax, CBI3aHHBIX C PEaKTUBAMH H JTA00PaTOPHBIM
npumeHnenuem yuppoeoi 3HAHHUU U
. 000pyI0BaHUEM.
Jnabopamopuu 8 pamKax YMEHUH
3HAaKOMUTHCS C JTa0OPAaTOPHBIM 000PYI0BaHUEM
npoexkma «Touxka pocmay
YucThle BelecTBa U CMECH.
CriocoObl OUHCTKH BELIECTB:
2 Henens Vpok uzydenus | M3ydars cTpoeHuE IUIAMEHH, BBIIBUTast TUIIOTE3bI U POBEPSS UX
3 OTCTaMBaHue, GUIbTpOBaHUE, 1 o
CCHT$I6p$I HOBBIX 3HAHUHU OKCIICPUMCHTAJILHO
BBIIIAPUBAHNE, KPUCIMAIAUSAUUA,
oucmuanayus, xpomamozpagus
IIpakTnueckas padora 2.
Ouncrka 3arps3HEHHON Ypox
MIOBapeHHOU conu. dusndeckue n KOMILJIEKCHOTO
2 Henens YMeTh paziensTh CMECH METOJJaMHU OTCTauBaHUs, PUIbTPOBAHUS U
4 XMMHUYECKHE SBICHUS € 1 MIPUMEHEHHSI
CGHTSI6p$I . o BbIITapUBaHUA
npumeHnenuem yugpoeoi 3HAHUU U
nabopamopuu é pamkax YMEHHI
npoexkma «Touxa pocmay.
5 3 Henens Du3nUecKue U XUMHUUECKUE 1 VYpok uzyuenusi | Onpenensithb, Kakue sBICHUS OTHOCATCS K (PU3UMYECKUM, a KaKUe K
CeHTSIOps | sBIeHUs. XMMHUYECKHE PEaKILIUu. HOBBIX 3HaHHH | XUMHUYEeCKUM. OOBSICHATH Ha KOHKPETHBIX IPUMepax yCIOBHS
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BO3HHUKHOBCHUA U TCUCHHUA XUMHUYCCKUX peaKuHﬁ. OHpeILeJISITB
IMPU3HAKH XUMHWYCCKUX pCaKHI/Iﬁ

IlepBoHayaibHbIe XUMHYecKHe OHATHUS (15 4)

3 Hepens VYpoxk uzydenus | PaznnuaTe NOHATHUS «aTOM», «MOJIEKYJIa», «XUMUYECKUN JIIEMEHTY,
6 ATOMBI, MOJIEKYJIBI U HOHBI o
CeHTSOps HOBBIX 3HAHUM | «MOH», «3JIEMEHTAPHBIE YACTHUIIBI»
4 nenens BemectBa MOEKyIpHOTO U Ypok Pa3znnuath NOHATHUS «BELIECTBA MOJIEKYJISIPHOIO CTPOEHUS» U
7 CeHTIODS HEMOJIEKYJIIPHOTO CTPOEHUS. U3Y4CHUs «BEILECTBA HEMOJIEKYJIIPHOTO CTpOeHUs». OnpeensTh MOHATHE
p Kpucrannuueckue peméTku HOBBIX 3HAHUM | «KPUCTAJUIMYECKAs PEILIETKA»
3 4 menensa | Ilpoctble U CIOXKHBIE BEIIECTBA. VYpok nzydenust | OnpenensiTb COCTaB MPOCTEUIINX COEAUHEHHH 110 UX XUMUYECKUM
CEHTSIOps XHUMHUYECKUH DIIEMEHT HOBBIX 3HaHHUH | opMyIam
S3bIK XUMUU. 3HaKU XUMHUYECKUX
1 Henens VYpok nzydeHus
9 a51eMeHTOB. OTHOCUTEIbHAS .. | PaccunTeIiBaTh OTHOCHUTEIBHYIO ATOMHYIO MacCy BELIECTB
OKTS0ps HOBBIX 3HAHUU
aTOMHasl Macca
OOBACHATH MAaCCOBbIE OTHOLIEHUS B PEaKI[UH B CBETE yUEHHs 00
1 Henens 3aKOH MOCTOSIHCTBA COCTaBa VYpok n3ydenus
10 .| aromax. CocTaBysATh (OPMYIIy BELIECTBA IO MACCOBBIM
OKTSI0ps BELIECTB HOBBIX 3HAHUU .
OTHOLICHUAM. Pemate npocTeiiiine 3ajauu Ha MacCOBbIE OTHOIIECHHUS
OTtHocuTeNnbHAS MOJIEKYJIApHAs
Macca. XuMu4eckue (opMyibl.
2 Henens o VYpok n3ydenust | PaccuuTbiBaTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy BEILIECTBA 110
11 KauecTBeHHslil 1 .
OKTAOPS o HOBBIX 3HaHUH | ero hopmyre
KOJIMYECTBEHHBIN COCTaB
BEIIECTBA
Voo PaccunthIiBaTh MaccoBYyIO JOJIH0 XUMUUYECKOTO 3JIEMEHTA B
12 2 Henend MaccoBast 105151 XUMHUYECKOTO 3aerEneHI/m coequHEeHNH. PaccunThIBaTh MOJIIPHYIO MacCy BEILIECTBA.
OKTSIOps 3JIEMEHTA B COEIUHEHUU SHAHMH VYcranaBnuBarth npocreiine GopMyibl BEIIECTB IO MACCOBBIM
JIOJISIM 3JIEMEHTOB
BaneHTHOCTh XMMHUYECKHUX . .
Ha3bIBaTh 371€MEHTBI C MOCTOSHHOM U IEPEMEHHON BaJIECHTHOCTBIO.
3 Henensd aneMeHToB. OnpenenecHue Ypok usydeHus .
13 . | OnpenensiTb BAIEHTHOCTh OJTHOTO BEILIECTBA MO0 U3BECTHOMN
OKTSIOps BaJICHTHOCTH 3JIEMEHTOB 110 HOBBIX 3HAHHM
o BaJIEHTHOCTH JPYroro
dhopmyne OMHAPHBIX COeAMHEHUN
CocraBieHne XUMHUYECKUX CocraBnars popmyibl OMHAPHBIX COSIMHEHUH MO0 U3BECTHON
3 "Heaenst . Ypok u3ydueHus
14 (dbopMyI1 GUHAPHBIX COETUHEHHM . | BAJICHTHOCTH 3JIEMEHTOB.
OKTSIOps HOBBIX 3HAHUM
110 BaJIGHTHOCTHU OnpenensTb MacCoBBIE JOJH DJIEMEHTOB B BEILIECTBE
15 4 Henens 3aKOH COXpaHEHMS MacChl VYpoxk u3yuyenus | M3o0paxars npocTeiine XuMHUECKUE PEaKIH € TOMOILBIO
OKTSIOpsl | BemiecTB. XMMHUECKHUE YpaBHEHUS HOBBIX 3HAHUM | XUMUYECKUX ypaBHEHUI
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ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

[Tonb3oBarbes uHGOpMaIueit U3 IPYrux HICTOYHUKOB JUIS

4 nenens Ypok uszydeHus M
16 Ku3Hb U gesTenbHOCTD .. | HOATOTOBKU KPATKUX COOOIICHUIA.
OKTAOpS HOBBIX 3HAHUU
M. B. JlomonocoBa ['oTOBUTH Ipe3eHTAUNH 110 TEME
Krnaccudukanus XuMHIecKux .
1 Henens . VYpok uzyuenus | JlaBatb ompesesneHrne TUIOB XUMUYECKHUX peakiuii. CoCTaBIsATh
17 peaKIuii 0 YUCIy U COCTABY UC- . .
HOSIOps HOBBIX 3HAHUM | ypaBHEHMSI U OMPEIENIATh TUI peaKkuit
XOJIHBIX U MOJIyYEHHBIX BEILIECTB
3HaTh MOHATHE PUINYECKON BETUUMHBI: KOJIHMUYECTBO BEILIECTBA,
MOJIb. PaccuMThIBaTh OTHOCUTENIBHYIO MOJIEKYIISIPHYIO Maccy
13 1 Henens Monb — eMHHULIA KOJIUYECTBA VYpok u3yueHus | Bemiectsa o ero gopmyse. BoIYuCcasTh 10 XUMHUYECKUM YpaBHe-
HOSIOps BemlecTBa. MossipHasi Macca HOBBIX 3HAHUM | HUSIM MAcCy WJIM KOJMYECTBO BEIIECTBA MO U3BECTHOW MAcCe WU
KOJIMYECTBY OJTHOTO U3 BCTYMAIOIIMX B PEAKIIUIO UJIH MOTYYAIOIIUXCS
BEIIIECTB
2 nenens Pemenne pacu€rHbIX 3aaa4 110 Ypok
19 oG XUMHUYECKUM YPaBHEHUSIM 3aKperuieHuss | Perienue pacyeTHBIX 3aa4 10 XUMHYECKUM YPABHEHUSIM PEaKIIui
p peakuuii 3HAHUU
YPpOK KOHTpOIIA, N
TecToBast KOHTPOJbHAA padOTa B HECKOJIBKUX BapUaHTaX U3 3aJJaHUI
2 Henens Kontponbnas padora Ne 1 o OLICHKH U
20 pa3HOro BUAA, COOTBETCTBYIOIIUX TPEOOBAHUSAM K YPOBHIO
HOSIOpsT Teme 2 KOPPEKIIHH
N MOJITOTOBKHU BBITYCKHUKOB
3HaHUHN
Kucaopoa (5 1)
Kucnopon, ero o6rmas O0MYaTh IOHATHE DJIEMEHT U BEIECTBO.
71 3 Hezmens | XapaKTEpUCTHKA U HAXOXK/ICHUE B VYpoxk uzydenus | JlaBath oOIIyr0 XapaKTEpUCTUKY BEUIECTBY MO €ro (hu3. CBOMCTBAM.
HOSIOPSI npupoje. [lonyuenne kucnopoaa HOBBIX 3HaHUHM | AHAJIU3UPOBATH MOJIyUEHUE KUCIOPOa B JIAOOPaTOPUH U
U ero pU3NYECKue CBOMCTBA MIPOMBIIIIICHHOCTH
XHUMHUYECKHE CBOMCTBA JlaBaTh XxapakTEpUCTUKY XMMHUYECKUM CBOMCTBAaM BEILIECTBA.
2 3 Henens kucnopozaa. ['openne u Ypok usydenus | CocTaBisTh ypaBHEHHS peakiuii ropeHus. DopMynnpoBaTh MOHATHE
HOSIOPSI MeAJIEHHOE OKuciieHne. OKCUBI. HOBBIX 3HAHUM | OKcU[BI, okuciIeHue. CocTaBIsATh GOPMYIBI OKCHUIOB 110
[Ipumenenue kuciopoaa BAJICHTHOCTH
4 nenens . Ypok uzyuenus .
23 O30H. CBOIICTBA M MPUMEHEHHE .. | JlaBaThb XxapakTepuCTUKy XMMHYECKUM CBOMCTBAM BEIIECTBA
HOSIOpsI HOBBIX 3HAHUI
IIpakTuyeckas padora 3. Vpok OrnuceIBaTh XUMUYECKHUE PEAKIINH, HAOTI0IaeMbIE B XOJIe
o4 4 nenens [Tonyuyenue kucnopoaa u cOMILIeKcHOro | ACMOHCTPAIMOHHOTO 1 nabopaTopHOTOo 3KciepuMenTa. Jlenathb
HOSIOpst W3YYEHHUE €r0 CBOWCTB € — BBIBOJIBI U3 PE3YJbTATOB MPOBEAEHHBIX XHUMHUYECKUX OIBITOB.

npumenenuem yugpposoi

YyacTBOBaTh B COBMECTHOM OOCYX/I€HUU PE3YJIbTATOB ONBITOB
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Jnabopamopuu 6 pamkax
npoexma «Touxka pocmay»

3HAaHUU U
YMEHHI

Boznyx u ero cocras. 3amura

CpaBHI/IBaTB O6”béMHy10 U MAaCCOBYIO IOJIFO KMCJIOPO/Ja U a30Ta B

1 Henems VYpoxk u3yuenusi | Bo3ayxe. Ha3piBaTh cocTaB BO3ayxa, 001acTU MPUMEHCHUS
25 A aTMoc(epHOro Bo3ayxa OT P YHCHI Ayx AYXE, pHMeH
nekaops e HOBBIX 3HAHUHN | OJIaropoHBIX Ta30B. COCTABIATh YPABHEHHS PEAKIIU TOPEHUS
BEILIECTB B BO3/IyX¢E
Boaopoa (3 u)
Bonopon, ero obmias
XapaKTepUCTUKA U HAXOXKJCHHUE B .
HccnenoBaTh CBOMCTBA U3y4aeMbIX BEIIECTB.
1 nenens | mpupone. [lomydenue Bomoposa u Ypok uzydyeHus
26 o .. | Habmonate ¢pusndyeckne u XUMUYECKHE TPEBPALICHUS H3y4aeMbIX
nekabps | ero ¢usuyeckue CBOMCTBA. Mephl HOBBIX 3HAHUM BeIecTs
0€30IMacHOCTH P padoTe C
BOJIOPOJIOM
o Ilonp30BaThecs HHGOPMALIHCH H3 WX UCTOYHUKOB JIJIsI
2 "Henensa | XHUMHYECKHE CBOMCTBA BOJIOPOIA. VYpok uzydenus (bopman Apyr a
27 . | TIOATOTOBKH KPaTKUX COOOIICHHIA.
nexaops [IpumeHnenue Bogopoaa HOBBIX 3HAHUU
['oTOBUTH Npe3eHTALIUU 110 TEME
IIpakTuyeckas padora 4. Voo
[Toxyuenue BogOpoOIa U U3yUECHHE P "
N KOMILUIEKCHOTO | /lenaTh BBIBOJBI U3 PE3YIBTATOB MPOBEIEHHBIX XUMUYECKUX OMBITOB.
2 Hexens €ro CBOWCTB ¢ HpUMEHEHUEM
28 N MIPUMEHEHUS Y4acTBOBaTh B COBMECTHOM OOCYXACHUH PE3YIbTATOB OMBITOB.
nexaops uugpoeoii nabopamopuu 6 N . .
3HAHUU U 3anuceIBaTh NPOCTEHIINE YPAaBHEHUSI XUMUUYECKUX PEaKLIUi
pamkax npoekma «Touka .
yMEHUM
pocmay
Boaa. PactBopsl (7 1)
Boga. Metonb! onpenenenus Jloka3bIBaTh KAYECTBEHHBIN M KOJIMYECTBEHHBIN COCTaB BOJABI IPU
COCTaBa BOALI — aHAIU3 U IIOMOIIY aHaiu3a U cuHTe3a. OOBICHITH METOLI OUMCTKU BOIBI
3 Henmens VYpok uzyduenus .
29 neKabps cuHTe3. Bona B mpupoae u HOBBIX SHAHMWIA XapakTepu3oBaTh COCO0 MONyUYeHUs AUCTUIUTMPOBAHHON BOJIBI U
CHocoObl €€ OUUCTKHU. Adparius o0yacTh €€ npuMeHeHus. AHaTU3UPOBaTh (PU3MUECKHE CBOICTBA
BOJIBI BOJIBI
30 3 memend dusnyeckre U XUMHYSCKUE Vpoxk uzydenns | Habmomars pusnyeckne 1 XUMHYECKHE TIPEBPAIICHUS U3y4aeMbIX
nexaops CBOMCTBA BOJBI HOBEIX 3HAaHUM | BEIIECTB
ITpuBOANTE MpUMEPEI PEAKIINH Pa3I0KEHHUS, COETMHECHUS
4 Henens Bopa kak pactBopuTens. VYpok uzydenus PHBOI PHMCPBI EAKIIHH P » COCHL ’
31 . | 3aMemIeHus ¢ y9acTUeM BOoIbl. Peliarh 3ajaun Ha OnpeiesieHne
nexaops PactBopsl. Haceiiennsie u HOBBIX 3HAHUH

MacCOBOM 101U paCTBOPéHHOI‘O BC€IICCTBA
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HCHACBIIICHHBIC PACTBOPLIL.
PaCTBOpI/IMOCTB BCIIECTB B BOJEC

" Ypok BprauciisiTe MaccoByIO JOJIKO PAaCTBOPEHHOIO BELIECTBA B paCTBOPE,
4 menenst | MaccoBast 10711 paCTBOPEHHOTO i
32 eKabps BEIIECTBA 3aKpEIUICHUs] | MacCcy pacTBOPEHHOTO BEIIECTBA U BOJBI JAJI IPUTOTOBIICHUS
p 3HaHUI pacTBopa onpeneaEHHON KOHLEHTpauuu
Ypox OnuceiBaTh XMMHUYECKHUE PEAKINH, HA0II01aeMbIe B X0J1€
33 2 "Henens [ToBTOpeHue u 06o0IIeHHE 10 0000mIeHNs M | AEMOHCTPAIIMOHHOTO U JIAOOPATOPHOTO IKCIICPUMEHTA.
STHBaps Temam 3-5 cucTeMaTu3any | 3anuchiBaTh IPOCTEUIINE YPABHEHUS XUMUYECKUX PEAKIUi.
Y 3HAaHUI BrluucisaTe MacCoBYIO 10JII0 PAaCTBOPEHHOIO BEIIECTBA B pACTBOPE
[IpuroToBieHre pacTBOPOB COJIEH
C onpeAesEHHOM MacCOBOM A0JIer Vpok
34 2 Hexensa pacCTBOPEHHOTO BEIIECTBA C SAKDCLUICHIS ['oTOBUTBH pacTBOPHI C ONPEACIEHHON MAacCOBOM J10Jei
SIHBAps npumenenuem yugpoeoi 3pHaHI/H“4 pPacTBOPEHHOIO BEIIECTBA
Jaabdopamopuu 6 pamkax
npoexma «Touxka pocmay
YPpOK KOHTpOIIA, N
TecroBast KOHTpOJBHAsI pab0Ta B HECKOJIBKUX BapHaHTaX U3 3a1aHUi
3 "Henenst Kontponbnas padota Ne 2 1o OLICHKH U
35 pa3HOro BUAA, COOTBETCTBYIONIUX TPEOOBAHUSAM K YPOBHIO
STHBAPS Temam 3-5 KOPPEKIIHH
N MOATOTOBKHU BBIITYCKHUKOB
3HAHUI
OcHOBHBIE KJIACCHI HEOPTAaHUYECKUX coenHeHni (9 1)
Oxkcuppl. Coctas.
Knaccugunuposars okcHibl Ha OCHOBHBIE U KUCIIOTHBIE. COCTaBIATh
3 menensa | Knaccuduxanus. Homenknarypa. Ypok usydeHus .
36 . . | ypaBHEHUS peaKIHii, P MOMOIIU KOTOPBIX MOXKHO MOJTYYUTh
STHBAps CsoiictBa. [lonyuenue. HOBBIX 3HAHUI
OKCHUBI
IIpumeHeHne
37 4 Henens OcnoBanus. Knaccuduxarus. Vpok usyuenust | [JaBath onpenesnenre ocHOBaHUSAM. Ha3bIBaTh 10 MEXIyHAPOIHOU
STHBAps Homenkuarypa. [lonyuenune HOBBIX 3HAHUM | HOMEHKJIAType
duznyeckue 1 XUMHUYECKHE
4 nenens . . Vpok n3ydyenust | Habmonate pusnyeckue 1 XUMHYECKUE MPEBPAILIEHUS N3Y4aeMBbIX
38 CBOMcTBa OcCHOBaHUU. Peakiusa o
STHBapsI . HOBBIX 3HAHUI | BEIIECTB
HeUTpaIu3anuu
Kucnotel. Cocras. .
HccnenoBaTh CBONWCTBA M3Y4aEMBbIX BEIIECTB.
1 venens | Knaccudukanus Homenknarypa. Ypok u3zyueHus
39 . | HabmonaTe Gpusndeckue u XUMUYECKUE PEBPAILIEHUS H3y4aeMbIX
(beBpans Ouznyeckue U XUMUYECKUE HOBBIX 3HAHUI

CBOMCTBA

BEILIECTB
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Comu. Cocras. Kinaccudukarusi.

Hasatb onpenenenue coisim. Knaccupunuponars conu. Ha3siBats o

1 Henens Ypok uszydeHus . .
40 Homenknarypa. Crioco6sl . | cucremaruyeckoit HomeHkinarype. CoctaBiaTh (hOPMYIIBI COIEH O
beBpas . HOBBIX 3HAHHH
MOJIYYEHUS COJIeH Ha3BaHUIO
DU3NYECKUE U XUMUYECKUE
2 "Henens - - VYpok uzyuenus | HabmonaTh pusnyeckue U XuMUUECKHe MPEBPALLCHUS N3y4aeMBbIX
41 CBOMCTBA coJiel. PacTBOpUMOCTB .
(beBpans . HOBBIX 3HAHUI | BEILLIECTB
COJIEH B BOJIE
Ypok
I'enernueckas CBs3b MEKIY
2 Henelst 00001IEHNS U N .
42 OCHOBHBIMH KJIaCCaMH 3anuchIBaTh NPOCTENIINE YPAaBHEHNS XUMHUECKUX pEeaKLui
(beBpans . cucTeMaTu3aIu
HEOPraHUYECKUX COEIUHEHUN .
Y 3HAHUI
IIpakTuyeckas padora 5. Ypok N
KiaccugpuuupoBats n3yuyaemMble BEIECTBA [10 COCTaBY U CBONWCTBAM.
Pelenune sxcriepruMeHTaIbHBIX KOMILJIEKCHOTO . .
3 Henens CoctaBnars (hOpMyIbl OKCHI0B, KUCIOT, OCHOBAHHI, COJICH.
43 3aza4 no teme «OCHOBHbIE IIPUMEHEHHUS o
bespans o XapakTepu3oBaTh COCTaB M CBOMCTBA BEIIECTB OCHOBHBIX KJIACCOB
KJIACChl HEOPTAHUYECKUX 3HAHUU U .
. . HEOPraHWYECKUX COCTMHEHUI
COETMHEHUI» yMEHUH
YPpOK KOHTpOIIA, N
TecroBast KOHTpOJBHAsI pab0Ta B HECKOJIBKUX BapHaHTaX U3 3a1aHUi
4 nenens Kontponbras padora Ne 3 o OLICHKH U
44 Pa3HOro BU/A, COOTBETCTBYIOIIUX TPEOOBAHUSAM K YPOBHIO
dbeBpans Teme 6 KOPPEKIIHH
N MOATOTOBKHU BBIITYCKHUKOB
3HAHUI
Pazgen 2. IEPUOANYECKHNHU 3AKOH N NIEPUOANYECKASA CUCTEMA XUMHNYECKHUX 3JIEMEHTOB
JLA. MEHJEJEEBA. CTPOEHUE ATOMA (10 1)
Ctpoenue atoma (10 u)
[IepBble monbITKN
45 4 nepens KJIaCCU(PUKAIIMA XUMUIECKUX VYpok uzydenus: | AHaIM3UPOBATH KJIaCCU(PUKAIIUIO XUMUYECKUX dJIEMEHTOB. /[aBath
dheBpans areMeHTOB. AMQOTEpHbIE HOBBIX 3HAHHUI | ompeJereHue NEPEXOAHBIX U aM(OTEPHBIX METAIIIIOB
COEJIMHEHUS
KnaccudumnupoBaTs n3y4eHHbIE XUMUYECKUE PJIEMEHTHI U UX
[lepBoHavabHBIE TPEICTABICHUS COETUHEHMUSI.
| Henens . VYpok uzydeHus .
46 MaDTa 0 €CTECTBEHHBIX CEMENCTBAX HOBBIX SHAHM CpaBHHMBATH CBOMCTBA BEIIECTB, MPUHAICKAIINX K PA3HBIM
p XUMUYECKUX DJIEMEHTOB KJIaccaM; XUMUYECKHE JIEMEHTHI Pa3HbIX TPYIII. Y CTAHABIUBATH
BHYTPH- U MEKIIPEIMETHBIE CBSI3U
47 1 Hepens l"anorensl — camble aKTUBHBIE Vpoxk uzydenus | XapakTepu30BaTh MOJIOKEHUE TaJJOTEHOB B IEPUOINYECKON TaOIHIIe
MapTa HEMETaJUIbl HOBBIX 3HAHUI | U CTPOEHUE UX ATOMOB
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2 Henend

[lepronnueckuii 3aKOH

Ypok uzydeHus

®opmynupoBars nepuoandeckuit 3akoH 1. 1. Menaeneesa u

48 o
Mapra . . MenneneeBa HOBBIX 3HAHUM | PaCKPBIBATh €r0 CMBICI
CrpykTypa TaOauIbI
PYKTYP 1 OnuceIBaTh U XapaKTePU30BaTh CTPYKTYPY TAOIHIIBI
«[lepuonuyeckas cucrema
3 "Hexens VYpok uzyuenus | «Ilepuonnueckas cucrema xumuueckux snemenTos . . Mennene-
49 XUMHUYeCcKuX deMeHToB Jl. U. .
Mapra HOBBIX 3HaHUM | eBa» (kopotkas ¢opma). Pasnuyars nepuosl, rpynmnsl, A - u b-
MenpeneeBay (kopoTkasi hopma): COVIIILLL
A - u b - rpynnsl, nepuo/sl Py
Ctpoenue atoma. Coctas OnpenensTb YUCIO NPOTOHOB, HEUTPOHOB, JIEKTPOHOB Y aTOMOB
ATOMHBIX siiep. XUMUYECKUN XUMHYECKHX 3JIEMEHTOB, UCIIOJIB3YS TIEPUOIMUECKYIO TaOIHITy.
3 "Hexens A1ep Ypok uzyuenus ’ YA LICpHOA yIo 1 y
50 3JIEMEHT — BUJ] aTOMOB C . | JlemaTh yMO3aKIIIOUEHHS O XapaKTepe U3MEHEHHs CBONCTB
Mapra HOBBIX 3HAHHM
OJIMHAKOBBIM 3apsiIOM siJIpa. XUMHUYECKUX 3JIEMEHTOB C YBEJIIMUEHUEM 3apsiIOB AaTOMHBIX SIIIEP.
W3otonbl HccenenoBaTh CBOMCTBA M3Y4aeMbIX BEIIECTB
CocTaBisATh CXEMbI CTPOEHUSI aTOMOB NEPBBIX 20 37IEMEHTOB
DneKTpoHHast 000JI0YKa aTOMA: N
1 Henens VPpOK u3ydeHus | MepUOIUYECKON CUCTEMBI JJIEMEHTOB. XapaKTepU30BaTh XUMHUYECKHE
51 MOHSTHE 00 IEKTPOHHOM CJIOE, . .
amnpers 1O EMKOCTIL HOBBIX 3HAHUM | SJIEMEHTHI HAa OCHOBE UX IMOJIOKECHUSI B IEPUOJNYECKON CUCTEME U
0COOCHHOCTEH CTPOEHHUS UX aTOMOB
OOBACHATH (PU3MUECKUI CMBICT MOPSAKOBOTO HOMEpPa XMMHUYECKOTO
[lepuoanueckoe u3mMeHeHue 3J€MEHTa, HOMEPOB TIbI ¥ TIEPUOJIA, K KOTOPBIM 3JIEMEHT
1 Henmens . P Ypok n3yueHus ’ POB IpyIl . pHOZa, p
52 anpens CBOMCTB XUMHUYECKHX 3JIEMEHTOB HOBLIX sHam | TPHHAVIEKHUT B IEPHOTUUECKOH CHCTEME . . Menneneena;
B MeproIax U A-Tpymmax 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB DJIEMEHTOB B MPEJIEIax MaJbIX
NepHoOJ0B U A-rpynn
3HavYeHHE NMEPUOINIECKOTO [TosicHATH 3HAUYEHHE TTEPUOINMUECKOTO 3aKOHA ISl PA3BUTHS HAYKH.
2 Henens VYpok u3ydenus
53 3akoHa. JK13Hb U JeATEIbHOCTD .| Ilepeuncnsats OCHOBHBIE 3TaIlbl )KU3HeAesTenbHocTr .M.
anpens HOBBIX 3HAHUI
. . MenneneeBa MenneneeBa
IIpakTyeckas padora 6.
N3yueHnue KUCIOTHO-OCHOBHBIX Vpox
CBOMCTB THAPOKCHJIOB, KOMHHI;KCHOFO OrnuceIiBaTh XUMHUYECKHUE PEAKINH, HAOI01aeMbIE B XOJ1€
54 2 Henens 00pa30BaHHBIX XUMUYECKUMU nomverenms | 2 KCTIEPUMEHT
ampens anemenTamu Il nmepuona ¢ I;HaHI/Iﬁ " Y4acTBOBaTh B COBMECTHOM OOCY>KICHHUH PE3YIbTATOB OIBITOB.
npumenenuem yugpoesoi — Jlenath BBIBOJIBI U3 PE3yJIbTATOB TPOBEICHHBIX XUMUYECKHUX OITBITOB

Jnabopamopuu ¢ pamkax
npoexma « Touka pocmay

Pasznen 3. CTPOEHHME BEIIECTBA (10 )
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Xumuueckasn cBsi3b (7 4)

55 3 Henensd DneKTpOOTPULATENBHOCTD VYpok n3ydenust | JlaBath onpezesieHue NOHATUIO AJIEKTPOOTPULIATEIbHOCTb.
anpens XUMHUYECKUX JIEMEHTOB. HOBBIX 3HaHUM | CpaBHMBATh IEKTPOOTPULATENBHOCTD B IEPUOAAX U IPYyNIaxX
56 3 uenens | KosasenTtHas cBs3b. [lonspHas u VYpok nzydenust | OnpenensiTb MOHATUS «KOBAJIEHTHAs HEMOJSPHASI CBA3bY,
anpens HENoJIIpHasi KOBAJICHTHBIE CBS3U HOBBIX 3HAHUM | «KOBAJIEHTHAs NOJIIPHAsl CBSI3b»
JlaBaTh omnpeneneHue MOHATUAM: HOHBI (II0JI0KUTENBHO- U
4 nenens Ypok n3yuenus
57 WNonnas cBs3b .. | OTpULATEIbHO 3apsKEHHbIE) HOHHAS CBSA3b, BELIECTBA
anpens HOBBIX 3HaHUH
HEMOJIEKYJISIPHOI'O CTPOEHUS
58 4 Henens BanenTtHocTs B cBeTE VYpok n3ydyenust | CpaBHUBATh BaJIEHTHOCTb U CTENEHb OKUCIEHUsI. COCTaBISATh
anpens AIEKTPOHHOU TEOPUH HOBBIX 3HAaHHUH | (POPMYIIBI 1O BAJICHTHOCTH
Crenenb okucnenus. [Ipasuna
1 Henens . VYpok uzydenuss | Onpenensits CTeleHb OKUCIEHHs aToMa B BerecTBe. COCTaBIATh
59 OIIpe/ieNICHUs CTETIEHEN OKHUCIIe- .
Mast HOBBIX 3HaHUH | (POPMYJIBI IO CTETIEHU OKUCIICHUS
HUS DJIEMEHTOB
Ypok
CocraBnath (popMyIibl BEIIECTB 10 U3BECTHBIM CTENEHSIM OKHUCICHUS
2 "Henens [ToBTOpEeHME U 0OOOIICHHE IO 0000111eHUA U
60 3JIEMEHTOB. Y CTAHABJIMBATh BHYTPH - U MEKIIPEAMETHBIEC CBS3H.
Mast TemaMm 7 U 8 CUCTEeMaTH3alu
. CocTaBisTh CpaBHUTENBHBIE U 0000111at011e TAOIHIIBI, CXEMBI
Y 3HaHUU
YPpOK KOHTpOIIA, N
TecroBas KOHTpOJIBHAsI pab0Ta B HECKOJIBKUX BapHaHTaX U3 3a/1aHUi
3 Henensd Konrtponsnas padora Ne 4 o OLICHKH U
61 Pa3HOTo BU/A, COOTBETCTBYIOIIUX TPEOOBAHUSAM K YPOBHIO
Mas TeMaM 7 1 8 KOPPEKLNH
o HOJITOTOBKHU BBIITYCKHHUKOB
3HAaHUU
KosnyecTBeHHbIE OTHOLIEHHUSI B XUMUH (3 1)
62 3 Hexens 3akoH ABoraapo. MosspHbIi VYpoxk u3yuenus: | @opmynupoats 3akoH ABorasipo. Onpenensats 00bEM rasa 1no
Masi 00BEM ra3oB HOBBIX 3HAHUM | KOJWYECTBY BELLIECTBA
Ypok
4 nenens Pematp pacuerHble 3aaun 1o popMysiaM ¥ YpaBHEHHSIM, OTIUPAsICh
63 OTtHocHTeNbHAS INIOTHOCTH Fa30B 3aKpETUICHUS
Mast . Ha 3aKOH ABOragpo
3HAHUU
64 4 uenens | OObEMHBIE OTHOIIEHMSI Ta30B MpU VYpok nzydenust | Beraucnate MossspHbINA 00BbEM ra30B, OTHOCUTENBHYIO TUIOTHOCTh
Mast XUMHYECKHUX PEaKIUIX HOBBIX 3HAaHUM | ra3oB, 00bEMHBIE OTHOIICHUS I'a30B MPU XUMUYECKUX PEAKIUIX
65 - p
70 e3epBHOE BpeMs
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BU/bI KOHTPOJIA 8 KIIACC

Ne
ypoka Hara Tema Bua koHTpoJs Oo6opynoBanue
[Tpuémer Ge3omacHon C IPUMEHEHUEM
| Hexens paboThI € nudposoit
2 000pyZI0BaHUEM U [IpakTuyeckas padora 1 nabopaTopuu B
CEHTsIOps
BeniectBamu. CTpoeHue pamMKax npoeKkTa
JIaMeHu «Touka pocra»
. C IPUMEHEHUEM
Ounctka 3arps3HEHHOM HHPOBOi
2 Henend IMOBAPEHHOMN p
4 [IpakTrueckas padota 2 naboparopu B
CEHTSIOPsI conii. PusznueckKue u
paMKax MpoeKTa
XUMHUYECKUE SBIICHUS
«Touka pocra»
2 Henens [lepBoHayanbHbIE
20 A p Kontponbnas padota Ne 1
HOSIOPSI XUMUYECKUE TTOHSATHUS
C IPUMEHEHUEM
nuppoBoit
4 uenens | Ilomydyenue kuciopona u i pp
24 . [TpakTuueckas pabora 3 naboparopuu B
HOSIOPSI M3Y4YEHHE €ro CBOMCTB
pamMKax MpoeKTa
«Touka pocta»
C IPUMEHEHUEM
nppoBoit
2 uenenst | Ilomyuenue Bomopoaa u i pp
28 o [Ipaktrueckas padota 4 nmabopaTopuu B
nexaops M3Y4YEHHE €ro CBOMCTB
pamMKax mpoeKTa
«Touka pocran
3 Henmens Kucnopon. Bogopon.
35 KonTtponbHast padota Ne 2
STHBapS Bona
Pemenue
C IPUMEHEHUEM
AKCIEPUMEHTAIIbHBIX HpOBoii
3 Henmens 3a1ad 110 TEMeE p
43 [IpakTuyeckas pabora 5 nabopaTropu B
deBpans «OCHOBHBIE KJIACCHI
pamMKax mpoeKTa
HEOpPraHUYECKUX
. «Touyka pocra»
COEIMHEHUI»
OcHOBHBIE KJ1acChl
4 nenens
44 (beppans HEOPraHUYECKUX KonTponbnas padora Ne 3
p COCTUHEHUN
N3y4yeHne KUCI0THO-
C IPUMEHEHUEM
OCHOBHBIX HpOBOii
2 Henensd CBOWCTB THAPOKCHUJIOB, ®p
54 [IpakTuyeckas pabora 6 nabopaTtopu B
anpest 00pa3oBaHHBIX
paMKax mpoeKTa
XUMHUYECKUMHU
«Touka poctan
anemeHntamu I nepuona
3 Henens Crpoenue aToma.
61 A P KonTtponbHast padora Ne 4
Mas XuMHUYecKas CBS3b




KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHMUE 9 KJIACC

(2 u B HEexento, Bcero70 4, U3 HUX 2 4 — pe3epBHOE BpeMs)

Ne Ko.1-Bo
w/n Jara Pa3nesn, Tema ypoka 4ACOB Tun ypoka XapakTepucTHKA OCHOBHBIX BUI0B J1€ATEJIbLHOCTH
I'TIABA 1. Knaccudukanus XuMU4ecKUX peakiuii (5 yacon)
JlaroT onpeneneHre MOHATUSAM OKUCITUTENb U BOCCTAHOBUTEb,
1 1 Henens OKUCIIUTEIIHHO- 1 VYPoK u3ydeHus | mpuBOIUTH MpuMepbl. CpaBHUBAIOT PEAKIIMH OKUCITHTEIBHO-
CeHTSIOps BOCCTAaHOBUTEJIbHBIC PEAKIIHU HOBBIX 3HAaHHM | BOCCTAHOBUTEIbHEIE U 00MeHa. COCTaBISAIOT OKUCIUTEILHO-
BOCCTAHOBHUTEIIBHBIE PEAKIIUN METOAOM JICKTPOHHOTO OallaHca
OnpenensiroT KOJTUYECTBO TEIUIOTHI, BHIJCIISIOIINECS B X0/I¢ PeaKIIHH
) 1 Henenst | TemtoBbie 3pPEKTH XUMHUYIESCKUX 1 VYpok u3ydeHus | uim HeoOXOAMMO# [T IpOoTeKaHus peakuuu. Haxonsat macey,
CeHTSIOps peaknui HOBBIX 3HAHMM | KOJIMYECTBO BEIICCTBA PearcHTa WU MPOJTYKTa PEAKIIHH 110
TEPMOXUMHIECCKOMY YPABHCHHUIO
2 Henens . VYpok uzydyeHus al0T IOHATHE O CKOPOCTH XUMHUYECKUX PEAKIIUNA U €INHNALAX €€
3 8 CKOopOoCTh XMMHUECKUX peaKLuit 1 P YHCHID A p peakl JUAHIT
CEHTAOPS HOBBIX 3HAHUH | U3MEPECHUS
IIpakTyeckas padora Ne 1.
W3yuenue BIUsSHAS YCIOBUI Ypok
2 Hexens MIPOBEICHUS] XUMHUYECKOM KOMIUIEKCHOTO | [Toka3pIBAIOT BIMSHUE HA CKOPOCTh PEaKIUi TaKUX (PaKTOPOB, KaK
4 certs6Ds1 peakuu Ha €€ CKOPOCTh ¢ 1 MIPUMCHCHHUSI IPUPOJIa PEarUPYIOIINX BEIIECTB, UX KOHIIEHTPAIUS, TUIOIAlb
p UCnOb308aAHUEM UYUPDPOBOI 3HAHWUHI U CONPUKOCHOBEHHMSI U TEMIIEpaTypa
Jaabopamopuu 8 pamkax YMCHHM
npoexma «Touka pocmay
VYrayOusroT 1 0000IIar0T 3HAHUS YUAIINXCS O COCTOSIHUHI
3 wenens | O6parumble peakiuu. [TonsiTue o Ypok uzydenus y i yHam
5 1 . | XMMHYECKOTO paBHOBECHs. 3aKpEIUISIOT 3HAHUS O Crlocodax
CeHTSIOps XUMHYECKOM PaBHOBECHUU HOBBIX 3HAHUMI
cMeleHus paBHosecus. [larot onpenenenue npunnuna Jle [larense
TI'JIABA 2. XumMu4ecKkue peakiiui B BOJIHbIX pacTBOpax (8 yacos)
JlaroT ompeneneHne OCHOBHBIM MOHITHIM. Y4aTcs OTIMYaTh
CymHoCTb nponecca
6 3 Henens e T PO THAECKOM 1 VYPOK U3ydeHHsI | ICKTPOJIMTHI OT HE SJEKTPOIUTOB. [IepeunciissfoT OCHOBHBIE
CeHTsIOps P HOBBIX 3HAHUM | MPUYUHBI AUcconrau. [ToSICHSIFOT OCHOBHBIE TTOTOXKESHHS
IUCCOLMAIAN

BHCKTPOHI/ITPI‘ICCKOI‘/’I JUucConranuu. OOBSACHSIOT OTIUYUS aTOMa OT
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noHa. XapaKTepU3yloT MEXaHU3M PaCTBOPEHHUE BEILIECTB C
pa3IUYHBIM XapaKTepOM CBA3H

I[aIOT OIpeaACICHUC OCHOBHBIM MOHATUAM: KUCJIOTbI, OCHOBAHUA

DNeKTpoNIUTHYECKast
4 nenens . Vpok uzydenust | conu — ¢ Touku 3peHust TO. CocTaBisitoT ypaBHEHUS TPOLIECCOB
7 JUCCOLMAIMs KUCIOT, OCHOBaHUMI . .
CeHTsIOps U costeil HOBBIX 3HaHUM | aucconuanuu BeuiectB. PabotaroT ¢ Tabmuneil pacTBOPUMOCTH,
yKa3bIBaTh BEIIECTBA JUCCOLUUPYEMBIE B BOJHOM PacTBOPE
JlatoT ompeiesieHre OCHOBHBIM MOHSATHUSIM; PACCUUTHIBAIOT CTEIICHB
3 4 nenenst | CnaOble U CUIIbHBIE SJICKTPOIUTHIL. VYpok u3ydeHus | AUCCOLMAIIMM BEIIecTBa B pacTBope. [IpuBOAST mpuMepbl CUIIBHBIX U
CeHTsIOps Cremnenp AuccoIMaIiu HOBBIX 3HAHUH | CJTA0BIX ANIEKTPOIUTOB. OOBSCHSIOT MOHITHS «CHIIBHAS) U «CI1a0ash»
KHCJIOTA C UCIIOJIb30BAHUEM TOHATHUS O - CTENEHb JUCCOLUAIIUU
AHaIM3UPYIOT YCIOBHS MPOTEKaHUS peakluii HOHHOTO OOMeHa.
PaznuuaroT pacTBOpHI, coepKaIIie pa3IudHbIe HOHBL. 3aMHCHIBAIOT
1 nenens Peakuuu nonsoro oOMeHa u VYpok uzydenus "
9 . | ypaBHEHHUS peakIuil KaYeCTBEHHOT'O OIPe/IeJICHHs HOHOB.
OKTSIOps YCIOBUS UX IPOTEKAHUS HOBBIX 3HAHHM
[lepeuncasroT ycnoBusi, pU KOTOPHIX PEaKIUH HOHHOTO OOMEHa
UAYT 10 KOHIA
JlatoT onpenienenne NOHATUIO ruApou3. Ha3pIBatoT MHIUKATOPHI U
10 1 menens IM'uaponus coneit YPOK H3yHCHUA UX OKpacKy B pa3nuyHbix cpenax. [lo popmyre BemecTBa
OKTSIOps p HOBBIX 3HAHHM Packy B p p ' pMY
OTIPECIISAIOT XapaKTep CPeIbl
IIpakTnyeckas padora Ne 2.
Pemenne skcnepruMeHTaAIBHBIX Vook
3a1a4 o teme: «CBoMcTBa p
. . KOMIUIEKCHOTO | ITOBTOPSIOT TeXHUKY 0€3011acCHOCTH MPH NMPOBEIECHUN MTPAKTHUECKUX
2 Hejens | KHUCIOT, OCHOBAHUWH M COJIEH Kak .
11 MPUMEHEHUS] | U JIaOOpaTOPHBIX pabOT. BRIMOMHAIOT XMMUYECKUN 3KCIIEPUMEHT IO
OKTSI0pA 3IEKTPOJIUTOBY € o
. 3HAHUU U pacno3HaBaHUIO HEOPTaHUYECKUX BEUIECTB U MOIYYEHHUIO
UCnOb308aHUEM UUPPOBOIl yMeH
nabopamopuu 6 pamKkax
npoexma «Touka pocmay
O06001maronui ypok 1o TeMam: VYpoxk
12 2 Henensd «Knaccudukanus XuMHIECKIX 0606mtenus u | IToBTOpsIOT KiIaccupUKaLNI0 XUMUYECKUX peakuuii. Pemaror
OKTSIOps peakuuiy, «XuMUYECKHE CHUCTEMATH3ALMK | 33J1a4H: C UCIIOJIb30BAHUEM TOHATHS N30BITOK U HEJOCTATOK
peaKIu B BOJHBIX PACTBOPAX) 3HAHUI
YpOK KOHTpOUI, .
3 Hexens Kontponbnas padota Ne 1 mo OLLEHKIL 1 TecToBast KOHTpOJbHASA pab0Ta B HECKOJIBKHUX BapHUaHTaX U3 3aJaHUMN
13 OKTI6DS teme: «Kmaccudukarms KOH S pa3HOTo BUA, COOTBETCTBYIONIUX TPEOOBAHUSIM K YPOBHIO
p XUMHUYECKUX PEAKIUII», E»II)-I F; HI/II-Iﬁ MOATOTOBKH BBIMTYCKHHUKOB. 3a/IaHUs CO CBOOOTHBIMU KPATKUMU U
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«INEKTPOIUTHYECKAS
JUCCOLIUAITUS.

pa3BepHYTHIMH OTBETaMH. 3a/IaHUsI Ha COOTBETCTBHE. 3a/IaHUs Ha
YCTaHOBJICHHE B3aMMOCBSI3H. 3aI0JTHECHHE CPABHUTEIIHHBIX TA0JIHII.
3a/iaHus Ha HAXOXK/JICHUE OIMMOOK B MPUBEICHHOM TEKCTE.
3aiaHus: 3aKOHYHUTD (JIOTIOJTHUTH ) TIPEJIOKCHHE.

Pemenue nmpocrednmx 3a1a4 Ha U30BITOK U HEJIOCTATOK PEareHTOB.

I''TABA 3. I'astorensni (5 yacoB)

JIaroT XapakTepUCTUKY MOJIOKCHHUS DJIIEMEHTA B TAOJIHIIC YJIEMEHTOB.
3 "Hexnenst Ypok uzyuenus
14 XapakTepucTrKa rajJjoreHoB 1 . | Iloka3piBalOT cTpoeHue aToma 3aemMeHTa. CpaBHUBAIOT BEILIECTBA 10
OKTSIOps HOBBIX 3HAaHUI .
CBOMCTBaM
XapakTepusyrloT B3aUMOJICHCTBUE XJIOPa C TPOCTHIMU BEIIECTBAMHU.
XapakTepusyrT B3aUMOJICHCTBUE CO CIIOKHBIMH BEIIECTBAMHU.
15 4 nenens X0 1 VYpok uzydenust | OOBSICHSIOT OKUCITUTEIHLHO-BOCCTAHOBUTEILHBIE CBOMCTBA BEILIECTBRA.
OKTSIOps p HOBBIX 3HaHUM | COCTaBISAIOT OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIC PEAKIIMH METO/I0M
37eKTpoHHOTro OanaHca. [lepeuncnstor 06s1acTu MPpUMEHEHUS
BEIIECTBA
XapakTepusyroT GOopMyITy, BUJ CBSA3H, THII PELIETKH, arperaTHOe
4 yenensa XJI0POBOAOPO/: TIOJIYYEHHE U Ypok n3yueHus P PU3YIOT hopmyny, BHA ’ p > arp
16 5 1 . | COCTOSIHUE, CTENEHb OKUCIICHHSI AJIEMEHTOB. AHATH3UPYIOT CIIOCOOBI
OKTSIOpst CBOMCTBa HOBBIX 3HaHUI
MOJTyYeHUs B JIa0OPATOPUU U MTPOMBIIIJICHHOCTH
OOBSCHSIOT MOTYYEHHE BEUIECTBA B TAOOPATOPUH U
MPOMBIIIIEHHOCTH. CPaBHUBAIOT XJIOPOBOAOPO/I U COJISTHYIO
KHUCIIOTY. XapaKTepU3ylT B3aUMOJICHCTBHE C MPOCTHIMU
2 "Henens " Ypok u3ydueHus Y. Aap PH3YIO a1 N p
17 ConsiHast KUCJIOTa U €€ COTN 1 . | BemecTBaMu. XapaKkTEepU3YIOT B3aUMOICHCTBUE CO CIIOKHBIMH
HOSIOPs HOBBIX 3HAHUU
BEIECTBAMU. XaAPAKTEPU3YIOT C TOUKU 3PEHUSI OKUCIUTEIBHO-
BOCCTaHOBUTEIBHBIX TIpolieccoB. [lepeuncrstor obnactu
IIPUMEHEHHsI COJISTHOM KUCIIOTHI B €€ Coei
IIpakTyeckas padora Ne 3. Vpok
[Tonydyenue consiHON KUCIOTHI U
. . KOMILJIEKCHOTO
2 "Henens n3y4yeHue e€ CBOMCTB ¢ .
18 . 1 [IPUMEHEHHUS OnpenenaroT CBOMCTBA KUCIOT
HOSIOPSI UCnOb308aANHUEM UUPDPOBOI .
3HAHUHN U
aabopamopuu 6 pamKax .
yMEHUM
npoexma «Touxka pocmay

TI'JIABA 4. Kucaopon u cepa (8 yacoB)
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JlatoT XapakTepUCTUKY 3JIEMEHTY IO MOJIOKEHUIO B TaOJIHIIE.
CpaBHMBAIOT OKHCIUTEIBHBIE CIIOCOOHOCTH KUCIIOPOJIA M CEPBI.

19 3 Henend XapakTepucTuka KMCI0poia u Ypok u3ydeHus | AHaJIU3UPYIOT CTENEHb OKUCICHUS; BAJICHTHOCTh KHCIOPO/Ia U CEePHI.
HOSIOPSI cepbl HOBBIX 3HaHUH | OOBACHSIOT MOHATHE AIOTPOIHMH Ha IPUMEPE KUCIOPOa.
CocTaBisIOT ypaBHEHUS XUMUUYECKUX PEAKIUil, TOITBEPKIAI0IIIE
HOJTy4YEHUE KUCIOPOa U 030Ha
JlaroT XapakTepUCTUKY 3JIEMEHTY IO MOJIOKEHUIO B Ta0JIHIIE.
3 Henens . Vpok usydyenus | OOBSICHAIOT HOHSATHE ATIOTPONNH Ha puMepe cepbl. COCTaBIAIOT
20 CBoiicTBa ¥ MPUMEHEHHE CEPhI . . .
HOSI0ps HOBBIX 3HAHWM | ypaBHEHHS] XUMUYECKUX PEaKIIHii, MOATBEPKIAI0IIME CBOWCTBA
cepsl. [lepeuncisaior o6nacTu IpUMEHEHHUS CepPhl U €€ COeTMHEHUN
JlaroT XapakTepUCTUKY BEIIECTBY: CEPOBOOPO/I, AHATU3UPYIOT €T0
4 nenens YPOK H3y4eHHs | BOCCTAaHOBUTEJIbHBIE CBOMCTBA. XapaKTEPU3YIOT COJIH CYIb(UbI, UX
21 CepoBogopon. Cynbbhusi P YHICHH . P pH3y yIbOHIEL
HOSIOps HOBBIX 3HaHUM | cBoiicTBa. COCTaBISIOT ypaBHEHUS PEAKIUI MOTYYESHUS BEIECTB.
Pemarot 3agauun Ha onpezeneHue GopMyIibl
JlaroT XapakTepHUCTUKY BEIIECTBY: CEPHUCTBIN a3, aHaIU3UPYIOT €ro
OKHUCJIUTEIbHBIE M BOCCTAHOBUTENbHBIE CBOICTBA. COCTaBISIOT
4 nenens Oxcun cepsl (IV). Cepnucras Ypok n3yueHus . N N
22 .. | cTpyKTypHBIE (POPMYIIBI CEPHUCTOM KHCIOTHI U €€ COJICH.
HOSIOps KHCIIOTa HOBBIX 3HAHHM . .
CocTaBisIOT ypaBHEHHsI pEaKkIuii, XapaKTepU3yIOlIe CBONCTBA
BemecTB. Pemmraror 3a1a4u ¢ TepMOXUMHYECKUM (P (HEeKTOM
JlaroT XapakTepUCTUKY BEILIECTBY: CEPHBIN ra3. AHAIU3UPYIOT €ro
OKHUCJIUTEIbHBIE CBOMCTBA. XapaKTepU3YIOT OOIIIe CBONCTBA CEPHOM
1 Henens Oxkcup cepsot (V). Cepnast Ypok uzydenus p PH3YIOT OO . p
23 .. . | KHCJIOTBI. 3alIUCBHIBAIOT YPABHEHUSI peaKuil B3aUMOIEUCTBUS
nexaops KHCIIOTa U €€ CoJn HOBBIX 3HAHUM
pacTBOpa KMCJIOTBI C METaJNIaMU, OCHOBHBIMU OKCHJIaMH,
pPacTBOPUMBIMU M HEPACTBOPUMBIMH OCHOBAHUSIMHU
Ypok
IIpakTyeckas padora Ne 4. p
KOMILJIEKCHOTO .
4 1 Henens Pemenne skcriepuMeHTaIbHBIX DMMEHOHIS BbINOMHAIOT XUMHUUECKUNA SKCIIEPUMEHT IO pacro3HaBaHUIO
nexaops 3aja4 o reme: «Kucnoposa u P o HEOPraHMYECKUX BEIECTB U MOJIYyUEHHUIO
3HaHUH U
cepa» .
YMEHHH
Ypok
2 "Henensd O06006maronuit ypok 1mo TemMam: 00001IEeHNS 1 o
25 PemaroT npocreiimux 3aa4 Ha U30BITOK U HEAOCTATOK PEareHTOB
nexabpst | «[amorensi», «Kucnopon u cepa CUCTeMaTH3aluu
3HAHWUI
26 2 Hepens Konrponsnas padora Ne 2 o Ypok KoHTpoJIs1, | TecToBast KOHTPOJIbHAS paboTa B HECKOJIBKUX BapUAHTAX U3 3a/laHUM
nexaopst teme: «Kucmopon u cepa» OLIEHKH U pa3HoOro BUA, COOTBETCTBYIOUIMX TPEOOBAHUAM K YPOBHIO
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KOPPEKIINH
3HAHUHI

MOJIFOTOBKH BBITYCKHUKOB. 3aJaHHsI CO CBOOOIHBIMU KPAaTKUMHU U
pa3BEepHYTHIMHM OTBETaMH. 3a1aHUsl HA COOTBETCTBUE.

3aaHKs Ha yCTAaHOBJIEHHUE B3aUMOCBSI3U. 3all0JIHEHUE
CPaBHUTEJbHBIX TAOJIMII.

3ajaHus: 3aKOHYUTH (JONOJHUTH) IPEITIOKEHUE.

I'JIABA 5. A3zot u ¢pocop (10 yacoB)

J1at0T XapaKkTepUCTUKY JIEMEHTOB I10 MTOJIOKEHHIO B TaOJIHIIE.
XapakTepu3yloT a30T KakK JIEMEHT U KaK BEIIECTBO. AHAIU3UPYIOT
XapakTepucTuKa a3oTa u Ha OCHOBE TEOPHUHU CTPOEHUS aTOMOB CXOJCTBO U OTJINYHUE a30Ta U
3 "Hexnenst Ypok uzyuenus
27 fekabps dochopa. Puznyeckue u 1 HOBLIX SHAH bochopa. OOBACHSIOT MEKTPOHHOE CTPOSHHIE MOJIEKYIIBI a30Ta.
XMMHMYECKHE CBOMCTBA a30Ta CocTaBIIOT ypaBHEHHU PEAKIUI, XapaKTEPU3YIOIINE CBOWCTBA
azoTa. OnpenesistoT BIUSHUS TEMIIEPATyphl U JaBJICHUS Ha
CMEILIEHUE PaBHOBECUS
OOBsACHAIOT 00pa30BaHUs JOHOPHO- AKLIETITOPHOM CBSI3U.
CocTaBislIoT ypaBHEHHUsI peaKkluil, Jiexalllie B OCHOBE IOJTyYEHUS
78 3 Henens AMMUAK 1 VYpok usydenus | amMmmuaka. XapakTepu3yroT poib yciaosuii (P, t, kaTanmuzaTopa) B
nexaopst HOBBIX 3HAHWH | IPOMBIIIICHHOM CHHTE3€¢ aMMHaKa. J|oKka3pIBalOT CBOWCTBA aMMHUAKa,
3alMChIBAaTh YPABHEHUSI B MOJIEKYJIIPHOM, HOHHOM U OKHCIIUTENIBHO-
BOCCTAaHOBUTEJILHOM BUJIE
IIpakTyeckas padora Ne S. Vpoxk
[ToryueHne aMMuaka U U3yuyeHue
- KOMILJIEKCHOTO
3 Helens | ero CBOKCTB € UCHOIb306AHUEM .
29 . 1 MPUMEHEHUST | BBIMONHSIOT XUMUYECKHM SKCIIEPUMEHT IO MOJIYYE€HHUIO BELIECTB
nexaops uugpposoi nabopamopuu 6 .
3HAHUU U
pamkax npoexkma «Touka .
YMEHUH
pocmay
HaroT onpenenenue cosneir aMmMoHust. COCTaBISIOT ypaBHEHUS
30 4 nenens CooIlIL AMMOHIS 1 Ypok n3ydeHus | peakiuui, B pe3ysibTare KOTOPBIX 00pa3yrOTCsl COJIM aMMOHHUS.
nekaops HOBBIX 3HaHuK | [lepeuncnsior o0nacTv NpUMEHEHUS COJe aMMOHMS. 3aUChIBAIOT
KaueCTBEHHYIO PEaKIMi0 Ha HOH aMMOHMS
3anuchIBAIOT CTPYKTYPHYIO (hOPMYITy a30THOM KHCIIOTHI.
4 nenens VYpok usydenus | OnpenesnsiroT BaJICHTHOCTh M CTETIEHb OKUCIIEHHS a30Ta. COCTaBISIOT
31 A30THas KucCiI0Ta 1 . .
nexaops HOBBIX 3HAHWM | ypaBHEHMS MOJIYYEHMs a30THOM KUCJIOTHI U3 aMMHUaKa.
XapakTepu3yroT 00IMe CBOMCTBA a30THON KUCIIOTHI
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4 nHenens N VYpok u3ydenus | XapakTepu3yrT 0CoObIe CBONCTBA a30THOM KUCIIOTHI. AHAIN3U T
32 A Conu a30THOM KUCITOTHI 1 P YHCHID p PH3YIO pyto
nexaops HOBBIX 3HAHUM | COCTAB HUTPATOB
XapakTepu3yroT MOJI0KEeHUE dyieMeHTa B Tadnuie. HazpiBatoT
ajuoTporHbie Moaudukanuu Gocdopa, ux omnung. CocTaBIlsIOT
2 Hepnens Ypok uzyuenus p g v(b wan docdopa, N
33 docdhop | . | YpaBHEHHE peakIHii, XapaKkTepu3yroiue cBoiicTBa pocdopa.
SIHBaps HOBBIX 3HAHHM
OnuceiBarOT 0bnacTu mpuMeHeHus hocdopa. AHATHZUPYIOT
criocoObI moy4yeHus gpocdopa
XapaktepusyroT okcua Gocdopa V, Kak KUCITOTHBIMN.
Oxeun docdopa (V) Knaccupunupyror u Ha3siBaTh coiii opTohochHOpHOI KUCITOTHI.
2 Henens : VYpok uzydenus | CoCTaBISIFOT MOJICKYJIIPHBIC, HOHHBIC, OKUCIIUTEIBHO-
34 OptrodocdopHas Kuciora u ee 1 . .
STHBaps o HOBBIX 3HAHWM | BOCCTAHOBUTEIBLHBIC YPABHCHHUS, XapaKTEPU3YIOIIHUE CBOMCTBA
tbocdopnoii kucnotsl. [lepeuncnsior o0aacTu MPUMEHEHUS
(hochopHBIX ynoOpeHuHit
Ypok
35 3 Henmens O0600maImul ypoK 1Mo TeMe: 1 0000menns 1 | Pemenue npocrelmux 3a1a4 Ha U30BITOK M HEJIOCTATOK PEareHTOB C
STHBAps «A3oT u docdop» CHCTEMATH3alMK | yJ4acTueM a3ota u dpocdopa
3HAHUU
TectoBast KOHTpOJIbHAS paboTa B HECKOJIBKUX BapHaHTax U3 3aJaHUN
A3HOT'0 BHUJIa, COOTBETCTBYIOIIUX TPEOOBAHUSAM K YPOBHIO
YPpOK KOHTpPOJIA, P 72, yrot P yp
MOJITOTOBKY BBIMTYCKHHUKOB. 3a/IaHUsl CO CBOOOTHBIMU KPATKUMHU U
3 Hepens Kontponsnas padora Ne 3 o OLICHKH U
36 1 pa3BepHYTHIMH OTBETaMH. 3a/1aHUs Ha COOTBETCTBHE. 3a/laHus Ha
STHBaps TeMe: «A30T u dochop» KOpPPEKLUU
S— YCTaHOBJICHHE B3aMMOCBSI3U. 3allOJTHEHHE CPABHUTEIBHBIX TAOIHII.
3anaHus Ha HAXO0XKACHUE OITMOOK B IPUBEACHHOM TEKCTE. 3aaHuUs:
3aKOHYUTH (JIOTIOJTHUTD) IPEJIOKEHHE.
I'JIABA 6. Yraepona u kpemuuii (9 yacon)
JlatoT 0011yI0 XapakTepUCTUKY JIeMEHTOB [V rpynmsl riiaBHOMN
MOJITPYIIIBI, HCXO/S U3 TIOJIOKEHUS B TA0JINIIE U CTPOCHUS aTOMOB.
4 "enens XapakTepucTuka yriaepoja u Ypok uzydeHus
37 1 . | JlaroT XapakTepucTUKy yriaepoy KaK 3JIEMEHTY U BEIECTBY.
STHBapsI KpeMHUs. AJUTOTpOMuUs yriaepoaa HOBBIX 3HAHHM
CpaBHUBAIOT AJUTOTPOMHBIE MOAU(PHUKAIIUN YTIIEPOJIa TI0 CTPOSHUIO U
cBoiicTBam. [lepeuncnstoT Gopmsl yriiepoaa B mpupoae
CocTaBnsIOT ypaBHEHHSI PEaKIUii, XapaKTEPU3YIOIIHE CBOWCTBA
33 4 nepena | XUMHUYECKHE CBOMCTBA YTJIEPO/A. 1 Ypok n3ydeHus | yriaepojaa Kak OKHCIUTEIS U Kak BOCCTaHOBHTES. [Iepeuncisror
STHBapsI AncopOrust HOBBIX 3HAHUM | O0JlacTH MpUMEHEHUs yrieposa. JlalT onpeaeneHue mOHSTHIO

azcopouu
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XapakTepusyIoT ¢ 3JIEKTPOHHOM TOUKH 3peHus Mpoliecc 00pa3oBaHUs
Mosekyn okcuga yraeposa Il CpaBHuBarOT mpoliece moyrydeHust

1 Henens . VYpok uzydenus | oxcupaa yriepoaa Il B mabopaTopuu U MpOMBIIIIICHHOCTH.
39 Oxkcupa yrieponaa Il - yrapuerit ra3 P yHCH 718 YIIIEpon patop p
(beBpas HOBBIX 3HaHUM | IlepeuncnsioT ycnoBusi, Mpu KOTOPHIX MOYKHO MOJYYUTh OKCH]L
yriepoza II. CocTaBisitoT ypaBHEHUSI peaKkIdii, XapaKTepU3YIOIIHUEe
XMMHYECKHE CBOMCTBA OKcua yrieposa IL.
40 1 Henens Oxkcup yriepona IV - VYpok m3ydennsi | COCTaBISAIOT ypaBHEHUS peakiuii o0pa3oBaHus Okcuaa yriaepoaa IV
(beBpans YTJIEKHUCIIBIN Ta3. HOBBIX 3HAHUM | B MpUpPOJE, OBITY, B 1a00PATOPUU U MPOMBIILIEHHOCTH
. 3anuchIBalOT CTPYKTYPHYIO (POPMYIY YrOJIbHOU KUCIOTHL. [IpoBoasT
2 Henend VYronbpHas KUcioTa U €€ CoJu. VYpok uzyuenus PYKTYPHYIO (hopmyty yr POBOA
41 . | KQaueCTBEHHYIO peakiunto Ha KapOoHaThl. COCTABISAIOT YpaBHEHUS
¢bespanst | Kpyroopot yriaepona B npupojie HOBBIX 3HAHUI .
peakuuii o cxeme. Pemaror 3a1auu Ha MaCCOBYIO KOHIIEHTPALIMIO
IIpakTuyeckasi padora Ne 6. BBINOMHAIOT XUMUYECKUNA SKCIIEPUMEHT 110 PACIIO3HABAHUIO
«[lonyuyenue okcuna yriepona Ypok HEOPTraHWYECKHUX BEIECTB; IOKA3bIBAIOT OMBITHHIM ITYTEM COCTaB
2 Hexens (IV) u uzydenue ero cBONCTB. KOMIUIEKCHOTO | M3YYEHHBIX BEIECTB, POBOJISAT PEAKIIMHM MEX1Y BEIIECTBAMU B
42 (bespans PacnioznaBanue kapOboHaATOBY ¢ IIPUMEHEHHUsI | pacTBOpE, MOJIYYarOT HOBBIC BEIIECTBA U3 UMEIOIIMNXCS PEAKTHBOB,
UCnOIb306aHUEM UUPPOBOITL 3HAHUU U 3aMMCHIBAIOT yPaBHEHUS PeaKIii B MOJIEKYISIPHOM, HOHHOM U
Jaabopamopuu 6 pamkax YMEHUH OKHCITUTEIHLHO-BOCCTAHOBUTEIILHOM BUJIE, POBOIST HAOIIOICHUS,
npoexma «Touka pocmay JIEJTAt0T BBIBOBI
43 3 Hepens KpeMHuii 1 ero coeguHeHUsI. Vpok uzydenus | JaroT XapakTEpUCTUKY KPEMHHIO KaK 3JIEMEHTY U BEILIECTBY.
(beBpains Oxkcun kpemuus (IV). HOBBIX 3HaHUN | XapaKkTepu3ylT OKCHJI KPEMHHSI, €T0 MOJy4YEHNEe, IPUMEHEHNE
n CpaBHHMBAIOT KaU€CTBEHHBIC PEAKIIMK Ha KapOOHAT — MOH M CHJIMKAT
3 wenens | KpemuueBas kuciora u €€ comu. VYpok uzydenus
44 .. | —uoH. Ilepeuncnstor o01acT¥ MPUMEHEHUS TPOU3BOIHBIX KPEMHHSL.
dbeBpans Crexno. [lement HOBBIX 3HAHUI
OnpenensitoT XxapakTep cpeJibl KapOOHATOB U CUIIMKATOB
TectoBast KOHTpOJbHASI paboTa B HECKOJIBKUX BapUaHTaX U3 3a1aHUN
pa3HOro BUA, COOTBETCTBYIOIIUX TPEOOBAHUSAM K YPOBHIO
Voo korTporms. | HOATOTOBKH BBITYCKHHKOB. 3amanusi co CBOOOIHBIMU KPATKUMHU U
P PO, pa3BEpHYTHIMU OTBETaMU. 3aJIlaHUS HA COOTBETCTBUE. 3a/IaHUsI HA
4 gHenens KonTponbnas padota Ne 4 o OIICHKH U
45 . YCTaHOBJICHHE B3aMMOCBSI3U. 3allOJTHEHHE CPABHUTENbHBIX TaOJIHII.
(beBpaib TeMe: «YTIIepo U KPEMHHUI» KOpPPEKLHUU
N 3amaHus Ha HAXO0XACHUE OITMOOK B IPUBEACHHOM TEKCTE. 3aaHuUs:

3aKOHYUTH ([IOTIOJTHUTD) IpeIokeHne. Perenne mpocteimumx 3aaa4q
Ha BBIXOJI IPOJYKTa PEAKIIMU U MAaCCOBYIO JOJIIO MPUMECEH B
BEIIIECTBE

I''TABA 7. MeTaaasl (13 yacoB)
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JlaroT 001IyI0 XapakTEPUCTUKY METAILIOB 110 mojioxkeHuio B [1C u

4 nenensa VYPpOK M3y4eHHUs | CTPOCHHIO aTOMa. XapaKTePU3YIOT METAIUTHYECKYIO CBS3b.
46 XapakTeprucTHKA METAJIIOB p YHCHH P P PH3YIO y
GbeBpans HOBBIX 3HaHUK | [IpuBoauTh MpuMepsl. CpaBHUBAIOT METAIIIMUYECKHE
KPUCTAJUIMYECKHUE PEIIETKH C IPYTUMU
Haxoxnenue MerauioB B
1 Henensa VYpok u3yuyenus | Ilepeuncrsror popmMbl HAXOKACHUS METALJIOB B IPUPOJIE, METOIbI
47 MIPUPO/IE U 00ITHE CIIOCOOBI UX o
MapT HOBBIX 3HAHHWH | NIEPEBEACHUS B CBOOOHOE COCTOSHUE
IIOJIy4EHUS
Ananu3upyrot (¢uzndyeckre cBOMCTBa MeTaIOB. [loKa3bIBalOT
XVMMHYECKHE CBOWCTBA METAIIIIOB. XMMHYECKHE CBOICTBA METAJUIOB, CPABHUBATH C HEMETAJUIAMH.
1 Henens . Ypok nzydenus
48 Mapt DNEKTPOXUMHUUECKUH psift HOBBIX SHAHM CpaBHMBAIOT B psIly XUMUYECKYIO aKTUBHOCTh METAJLJIOB.
HaIpsLKEHUN METAJIOB CocTaBsIIOT ypaBHEHUs peaKkiii, yKa3bIBaTh YCIOBUS IPOTEKAHUS
MEXly METaJJIaMU M JPYTMMH BEILECTB.
OOBsacHAIOT npolecc 00pa3oBaHus CIulaBa. XapaKTepU3yrOT
49 2 "Henens CraBsl VYpok u3ydeHus | CBOMCTBa CIUIaBOB. PemraroT 3aaun mo onpeesieHuIo CocTaBa CMECH.
MapT HOBBIX 3HaHUM | PemaroT 3aaun no onpeneaeHuto cocTaBa CMECH, KOMIIOHEHTHI
KOTOPOI1 BHIOOPOUYHO B3aUMOJICHCTBYIOT C yKa3aHHBIMH peareHTaMu
JlaroT XapakTEepUCTUKY IIETOYHOIO METAJUIA 110 ITOJIOKEHUIO B
tabsnuue. CpaBHUBAIOT 1IE€JI0YHbIE METAILIBI IO CTPOEHUIO U
coiicTBaM. Ha3piBatoT (hopMBbl HAXOXKAEHUS LIEIOUYHBIX METAJUIOB B
2 Henend Ypok usydenus | npuposne. llepeuncisator MecTopokaeHus. XapaKTepU3ylT POJib
50 8 ILlemouHbIe METAILIBI P YHCHID PHpOa p PO p PH3YIOT b
MapT HOBBIX 3HAHUHM | HIEJOYHBIX METAVIOB B OPTaHU3ME )KUBOTHBIX U PACTEHUH.
CocTaBnsIOT ypaBHEHUs peakuil MOIYYeHUs IEIOYHbIX METAIIJIOB.
CocTaBisIOT ypaBHEHHUS PEAKIIN, XapaKTEPU3YIOIINE XUMUYECKUE
CBOMCTBA IIEJIOYHBIX METAJIJIOB
JIaroT XapakTEepUCTUKY IIEITOYHO3EMENBHOIO METAIIIA 10
51 3 Henensd Marnuii. llleno4yHo3eMeNbHbIE VYPOK u3ydeHus | moioKeHuIo B Tabnuie. Ha3piBatoT popmMbl HAXOXKACHUS
MapT MeTaJlIbl HOBBIX 3HAHMH | MIETIOYHO3EMENbHBIX METAJUIOB B Tpupoie. COCTaBISIIOT ypaBHEHHS
peaKuil, XapaKTepU3yIOUIMX CBOMCTBA KAJIBIUSA U €70 COEAMHEHHH.
52 3 Hexens Baxneimme coequHeHNs VYpok uzydenus | JlaroT onpeneneHne NOHIATHIO KECTKOCTh BObI. COCTaBIsAIOT
MapT kanpius. JKECTKOCTD BOJIBI HOBBIX 3HAaHUM | ypaBHEHMs. AHAIU3UPYIOT BPEA U MOJIB3Y KECTKOW BOIBI
AHaM3UPYIOT U3MEHEHNE CBOMCTB METAJUIOB B IEPHOJIE.
XapaxTtepusyrot nojyoxxenne amomunns B [ICX3. OnuceiBator
4 nenens . VYpok uzyueHus .
53 AmoMuHUR . | IOJIydeHHe aIFOMUHHUS U3 cojieil u 60kcuToB. COCTaBIAIOT
MapT HOBBIX 3HAHHUU

ypaBHEHMS PEaKLUi, XapaKTepU3YIOIINX CBOMCTBA aTIOMUHHUS KaK
BOCCTaHOBUTEJS
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1 Henens

Baxueiinme coequHeHU

Ypok uszydeHnus

54 . | IlepeuncasioT BakHEWIIME TPUPOTHBIE COSAMHEHUS AITFOMUHUS
anpenb ATIOMUHUSL. HOBBIX 3HAHUM
XapaktepusyroT nojoxenue xxeinesa B [ICXD. [Tepeuncnstor Gopmsr
HaxO0XACHHUs Xkeie3a B npupoze. CoCTaBISIIOT ypaBHEHUS peakLiuii
1 Hepens Ypok uzyuenus o PHpOL yP peaKit
55 XKeneso . | TIOJIydeHus ’KeJle3a U3 ero OKCUAOB. 3alKChIBAIOT YPaBHEHUS
anpenb HOBBIX 3HAHHM . .
peakuuii B3aMMOAEMCTBUS XKeJle3a C MPOCTBIMU U CII0KHBIMU
BELIECTBAMU C TOYKH 3PEHUS OKUCIIEHHSI — BOCCTAHOBJICHHUS
OOBACHSIOT, KaK U3MEHSIOTCSI CBOMCTBA COeIMHEHUH Kele3a ¢
YBEJIMUEHUEM CTelIeHU OKHUcaeHUs. COCTaBISIOT ypaBHEHMsI peakLui
2 Hepnens Ypok uzyuenus N
56 CoenuHeHus xenesa . | monmydenus couseit xxenesa I, III. OnpenenstoT npu noMouiu
anpenb HOBBIX 3HAHUM -
KayecTBEHHbIX peakiuil conu xxenesa I, III. 3anuceiBatoT ypaBHeHuUs
peaKuuii Mo cxeme
BbINOMHATE XUMUYECKUH SKCIIEPUMEHT IO PAcTiO3HABAHUIO
Ypok HEOPraHUYECKUX BEILECTB; JOKA3bIBAIOT ONBITHBIM ITyTEM COCTaB
IIpakTuyeckas padora Ne 7.
KOMIUIEKCHOTO | M3YYEHHBIX BEIECTB, POBOJISAT PEAKIIMHM MEXIY BEIIECTBAMU B
2 Henens Perenue sxcriepuMeHTaIbHBIX
57 IIPUMEHEHHS | pacTBOpPE, MOJIY4YarOT HOBBIE BEIIECTBA U3 UMEIOLIUXCS pEaKTUBOB,
anpeb 3a/1a4 1o treme: «MeTasuibl U Ux . N
COETHHEHHS 3HAHUU U 3aMKCHIBAIOT yPaBHEHUS PEaKIHii B MOJICKYIISIPHOM, HOHHOM U
YMEHHH OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM BHUJIE, IPOBOJAAT HAOIIOACHMS,
JIEJIat0T BBIBOJIbI
TectoBasi KOHTpOJIbHAS paboTa B HECKOJIBKUX BapHaHTaX U3 3aJaHUN
Pa3HOTo BUA, COOTBETCTBYIOIIUX TPEOOBAHUSAM K YPOBHIO
VoK KoHTpoms. | TOATOTOBKH BBITYCKHHKOB. 3ananusi co CBOOOIHBIMU KPATKUMHU U
P PO, pa3BEpHYTHIMHU OTBETaMU. 3a/IlaHUs HA COOTBETCTBUE. 3a/IaHUsI HA
3 Henens Kontponbnas pabora Ne 5 o OLICHKHU U
58 YCTaHOBJICHHE B3aMMOCBSI3U. 3allOJTHEHHE CPABHUTEIBHBIX TAOJIHII.
anpenb teMme: «MeTab» KOPPEKIIUU
SHAHMH 3amaHus Ha HAXOXKJEHHE OMMUOOK B IPUBEICHHOM TEKCTE. 3aJaHMUs:
3aKOHYUTH (JOTIOIHUTE) TPeAIoKeHre. Perienne npocteimx 3aaaq
Ha OTpeJIeJIEHHe COCTaBa CMECH, KOMIOHEHTHI KOTOPOH BHIOOPOYHO
B3aUMOJICUCTBYIOT C YKa3aHHBIMHM peareHTaMu
I'JTABA 8. [lepBoHaua/ibHbI€ NIpeACTaABIeHNS 00 OPraHN4YecKux BemecTBax (9 yacos)
JlatoT omnpezeneHrie NOHATUIO OpraHuYecKasl XUMusl. AHATU3UPYIOT
OTJINYHS MEK]Ty OPTaHUYECKHUMH U HEOPTaHWYECKUMHU BEIIECTBAMHU.
3 Henens VYpok uzydeHus .
59 Opranuyeckasi XuMus .. | Ilepeuncnsaror 0cOOEHHOCTH CTPOEHUS U CBOMCTB OPr-KUX BEIECTB.
anpesnb HOBBIX 3HAHUI

HaspiaroT ocHOBHBIE TTONT0KeHUS Teopun A.M. Bytieposa.
OOBSCHSIOT IPUUYUHBI MHOT000pa3us OpraHNnYeCKUX BENIECTB
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60

4 uenens
anpelib

[IpenenbHble (HACHIIEHHBIE)
YTJIEBOOPOIBI

Ypok u3zydeHus
HOBBIX 3HAaHUH

HaspiBatoT mpumeps TOMOJIOTOB MPEAEIbHBIX YIIIEBOAOPOIOB.
3anuChIBAIOT MOJIHBIE U COKPAILIEHHBIE CTPYKTYPHBIE (POPMYIIBI
OpPraHUYECKUX BeLIeCTB. AJIKaHOB. XapaKTepU3yoT (pU3NUECKue
cBoiicTBa ankaHOB. COCTaBISAIOT ypaBHEHUS PEAKIMI rOpeHus U
3aMelleHus. YKa3bIBalOT 00JaCTH IPUMEHEHUS IpeIeIbHbIX
YIII€EBOJOPOAOB
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4 uenens
arnpeb

HenpenenbHble (HEHACHIILIEHHBIE)
YII1€BOAOPOAbI

Ypok u3zydeHus
HOBBIX 3HAHUN

HaspiBatoT mpumepsl HENPEAEIbHBIX YIIIEBOIOPOI0B. 3aUCHIBAIOT
MIOJTHBIE M COKPAIIEHHBIE CTPYKTYPHBIEC (POPMYJIIBI OPraHUYECKUX
BelIEeCTB. AJIKCHOB. XapaKTepu3yIoT GU3NYECKUE CBOWCTBA AJIKEHOB.
CocTaBisIIOT YpaBHEHUsI peakLuii TOPEHUS] U IPUCOETUHEHUS.
3anuchIBatOT YPaBHEHHUS TOJIUMEPU3ALIUH.
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1 Henens
Mai

ITonmumepsr

VYpok uszydeHus
HOBBIX 3HAHUH

JlatoT onpenieneHue NOHATHIO mosmmep. JlaroT KpaTKyro
XapaKTePUCTHKY mosimMepam. [lepedncisiroT 00ract mpuMeHEHUs
IIOJIMMEPOB Ha OCHOBAHHMHU MX CBOMCTB. Mcnomp3yloT npruoOpeTéHHbIe
3HAaHUA U YMCHUS B HpaKTH‘ICCKOﬁ JACATCIBbHOCTH 1 HOBCCIIHGBHOfI
KHU3HH JJ1s1: O€301acHOi pabOoThI ¢ BEIIECTBAMH B OBITY

63

1 Henens
Man

[Ipou3BoHBIE YTIIEBOIOPOIOB.
Crmptsl

VYpok uszydeHus
HOBBIX 3HAHUN

JlatoT onpeiesieHue MOHSATHUIO MHOTOATOMHBI CIIUPTHI. 3allUCHIBAIOT
TIOJTHBIC ¥ COKPAIICHHBIE CTPYKTYPHBIC (DOPMYIIBI CITUPTA.
CocCTaBIsAIOT ypaBHEHUSI peaKUU JerUipaTaluy CIIUPTA, TOPEHHUS.
CocCTaBIsIOT ypaBHEHHS PEaKIIMU KaueCTBEHHOTO OIpECIICHHs Ha
MHOT0AaTOMHBIE CTUPTHL. OOBICHAIOT (PU3NOTOTHUECKOE IeHCTBIE
CIUPTOB Ha opraHnu3M. Ha3piBatoT 001acTi MPUMEHEHHUS CITUPTa

64

2 "Henens
mai

KapOonossie kucinotel. CloKHbIE
3¢upsl. Kupsl

VYpok uzydeHus
HOBBIX 3HAaHUH

JlaroT onpeneneHre MOHATHIO KapOOHOBBIE KUCIIOTHI, CIIOKHBIC
3(UpBI, MBLJIO, XKUP. 3aMUCHIBAIOT MOJTHBIE U COKPAIICHHBIC
CTPYKTypHBIE (hOpMYITBI KapOOHOBBIX KUCIOT. COCTaBISAIOT
YpaBHEHUS PEAKIIMU B3aUMOJICUCTBUS KUCIOT C METAJNIAMM,
clipTaMu

65

2 Hexena
Mai

VYrneBons!

VYpok uzyuenus
HOBBIX 3HAHUHI

JlaroT onpeneneHne NOHATUIO YTIE€BOAbI, TPUPOIHBIN MOIUMED.
CocTaBisOT ypaBHEHHUS peakiuu (POTOCHHTE3a. 3aMiChIBAIOT
CTPYKTypHBIE (DOPMYITBI TIIFOKO3BI B THHEWHOU (opme,
MOJIEKYJISIpHBIE (POPMYJIIBI Kpaxmaiia U 1eJuTto103bl. OOBSICHSIOT pOJib
TJIFOKO3bI B TUTAHUU U YKPEIIEHUHU 3/10pOBbsi. CpaBHUBAIOT Kpaxmall
Y TEJUTIONO03Y 110 CBOMCTBAM U 00JIaCThIO IPUMEHEHHSI
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JlaroT onpeneneHue NOHATUI0O MOHOMEP, aMUHOKHUCIIOTA, IIPUPOAHBIN

3 Henend Ypok n3ydeHus
66 . AMMHOKHUCIIOTBI P YHCHI ouonoaumep. [lepeuncisor GyHKIMH TOPMOHOB M (PEPMEHTOB B
Maii HOBBIX 3HAHHUN
OpraHusmMe
67 3 Hepens Bexu Ypok m3ydenus | OOBSCHSIOT pOJib OCITKOB B TUTAHUU U )KU3HEICSITEIbHOCTH
Mau HOBBIX 3HaHHWH | oprann3Ma. Ha3pIBalOT KaueCTBEHHBIE peaKIIu Ha OCITKU
Ypok
4 Hexens 3auér no teme: [lepBoHavanbHbIe komruiekcHoro | TectoBas 3aueTHast paboTa B HECKOJIBKHMX BapHaHTaX U3 3aaHUI
68 Ak IIPEJCTaBICHUS 00 OpraHUYECKUX MPUMEHEHHsT | Pa3HOI'O BU/Ia, COOTBETCTBYIOIIUX TPEOOBAHUAM K YPOBHIO
BEIIECTBAX 3HAaHWUH U MOJITOTOBKH BBIITYCKHHKOB
YMEHUHI
69-
70 Pe3epBHoOe Bpems
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BHU/Ibl KOHTPOJIA 9 KJIACC

Ne
ypoxa Hara Tema Buna xonTpos O0opynoBanue
. C MCIIOJIb30BaHUEM
N3yuenue BIUgHUS yCIOBUI 9
2 "Henens . uudpoBoi 1abopaTopun
4 MIPOBEJICHUS] XUMUYECKOM [IpakTuyeckas padora Ne 1
CEHTSOps N B paMKax IIPOEKTa
peaxkuuu Ha €€ CKOpOCTh
«Touka pocta»
. C UCII0JIb30BaHUEM
CBoiicTBa KUCTIOT, 9
2 "Hepnens . - uudpoBoi 1abopaTopun
11 OCHOBAaHHUH M COJIEN KaK [Ipaktuyeckas pabora Ne 2
OKTSIOpst B paMKax IPOEKTa
AJIEKTPOJIUTOB
«Touka pocta»
Knaccudukanus
3 Henens XUMUYECKHUX PEaAKITHII»
13 PeAKII, KonTponbnas padora Ne 1
OKTSI0ps «DQNEKTPOIUTHYECKAS
JccoLanus
. C HCIIOJIb30BaHUEM
[Tonyyenue conssHOM o
2 Henens , 1 poBoI TabOpaTOpuu
18 KHCIIOTHI M U3YYEHHUE €€ [IpakTuueckas padora Ne 3
HOSIOPSI . B paMKax MPOEKTa
CBOMCTB
«Touka pocra»
1 Henens
24 $ «Kucnopon u cepa» [IpakTuueckas padbora Ne 4
nekaops
2 Henens
26 A Kucnopon u cepa Kontponbnas padota Ne 2
nexaops
C MCIOJIb30BaHUEM
3 Henens ITonyuenue ammuaka u ndposoii 1aboparopun
29 A Y1 . IIpakTuyeckas pabora Ne 5 wpp patob
nexaops M3Y4YE€HHE €r0 CBOWCTB B paMKax MMPOeKTa
«Touka pocta»
3 Henens
36 Azot u pochop KonTtponbHas padota Ne 3
STHBapSI
[Tosryuenue okcuna C MCIOJIb30BaHUEM
2 Henend nepoaa (IV) n uzyuenue n(poBoii 1abopaTopuun
42 A YIIepol (V) i [IpakTruyeckas pabora Ne 6 wpp patop
¢eBpans | ero cBoiicTB. PacioznaBanue B paMKax MPOeKTa
KapOOHATOB «Touka pocta»
4 nenmens .
45 . Yraepon u KpeMHHU KonTponbnas padorta Ne 4
(beBpans
2 Henens
57 A Mertasmnel u ux coeaunenust | IIpaktuueckas pabota Ne 7
anpest
3 Hexens
58 A Meramibt KonTtponbHas padora Ne 5
amnpens
[TepBoHayanbHBIE
4 penens ..
68 Mast MpeACTaBICHUS 00 3auér

OPraHn4YC€CKUX BCIICCTBAX
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