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Pabo4yasn nporpamma rno xumunmn gnsa 8—9 Kaccos € UCMONb30BaHMEM
06opy10BaHMS LieHTpa «TouKa pocTay

Ha o6aze wuentpa «Touka pocTtay obecneunBaeTcs peaju3anusi o00pa30BaTENbHBIX IPOTPaMM E€CTECTBEHHOHAYYHOH W TEXHOJOTHYECKOU
HAIpPAaBIEHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBUU C TPEeOOBaHUSIMH 3aKOHOJATENbCTBA B cdepe oOpa3oBaHus U ¢ yu€ToMm pexomeHmaiuii Dene-
paNbHOTO orepaTopa yueOHOro npeameTa «XuMHUs».
OOpasoBarenpHasi MporpaMma Mo3BOJIIET HHTETPUPOBATH PeaU3yeMble MOIXO/IbI, CTPYKTYPY U COJIepKaHWEe MPU OPraHu3alud OOydeHUs XUMuu B 8—9
KJIaccax, BEICTPOEHHOM Ha 0a3e JIF000ro U3 IOCTYIMHBIX yueOHO-MeToandecknx komiiekcoB (YMK).
Hcnonws3zoBanue obopynoBanusi «Touka poctay mpu peanmzanuu ganHoi OIl mo3BoiseT co3MaTh YCIOBUS:
* JUIS pacIIMpeHHsl COACPKAHUS IIKOIBHOIO XMMHUYECKOT0 00pa30BaHMs;
* JUIS TIOBBIIICHUS MMO3HABATEIHHONW AKTHBHOCTH OOYYAIONIMXCS B €CTECTBEHHOHAYYHOU 00JacTH;
e Ui pa3BUTHUS JUYHOCTH peOEHKa B mpolecce oO0ydyeHHs XHMHUH, €ro CHOCOOHOCTEH, (OopMHUpOBaHUS U YAOBIETBOPEHHS COIMAIBHO 3HAYMMBIX
MHTEPECOB U MOTPEOHOCTEH;
* 11 paboThI C OJaPEHHBIMH IIKOJIBHUKAMH, OPTraHU3aUU UX PA3BUTHUS B Pa3IMYHBIX 00JACTIX 00pa30BaTENIbHO, TBOPUECKOM 1eATEeIHLHOCTH.

MnaHupyemble pe3ynbTaTbl OCBOEHWS Y4Ye6HOro npeaMeTa «XMMUS» C OMUCAHWMEM YHUBEPCA/IbHbIX Y4YeBHbIX [AeWCTBUIA, [OCTUraeMbIX
06y4aroLLMMMCS.

OO0yyaromuiics MOTYyYUT BOZMOKHOCTD IS POPMUPOBAHUS CIASAYIOMNX JIHIHOCTHBIX Y Y /I:

* OmpeJeNieHne MOTHUBAIIUY U3YUEHHUS yueOHOT0 MaTepuara;

* OIICHMBAHHE YCBAaMBAEMOT0 Y4eOHOTO MaTepHalia, UCXOMs U3 COLMAIBHBIX U TUYHOCTHBIX IIEHHOCTEHH;

* TOBBIIICHUE CBOETO 00PA30BATEILHOTO YPOBHS U YPOBHS TOTOBHOCTH K U3YYCHUIO OCHOBHBIX HCTOPHUECKUX COOBITHI, CBSI3aHHBIX C PA3BUTHEM XUMUU U
00I111eCTBA;

* 3HAHUE MPABUJI MOBEICHHS B UPE3BBIYAHHBIX CUTYAITUSX;

* OIICHMBAHHE COIMAILHON 3HAUMMOCTH MIpodeccuid, CBI3aHHBIX C XUMUEH;

* BIIAJICHUE MTPAaBUIIAMU O€30MACHOTO OOpaIIeHHs C XMMHUYECKUMH BEIIECTBAMH U 000PYI0BAHHEM, MPOSIBIICHNE IKOJIOTUYECKOMN KYJIBTYPHI.

MeTanpegMeTHble pesynbTaThl

PerynsatuBHbie

OOyuaromuiics MoJIy4uT BO3MOKHOCTD JUIsl (JOPMUPOBAHUS CIEAYIOIUX PErYNATUBHBIX Y'Y 1:

* [IeTIeToNIaraHKe, BKIIOYas TIOCTAHOBKY HOBBIX IleNiel, MpeoOpa3oBaHUE TNPAKTUYECKOW 3a/ayd B MO3HABATEIbHYIO, CAMOCTOSATEIBHBIA aHATN3
YCIIOBUH TOCTHKEHUS LIEJIM Ha OCHOBE y4€Ta BBIJICIICHHBIX YUYUTEJIEM OPUEHTUPOB ACHCTBHS B HOBOM Y4eOHOM MaTepHaie;

* TUIAHUPOBAHHE MYTH JOCTHKCHHUS IIETIEH;

* yCTaHaBJICHHUE IEJICBbIX IPUOPUTETOB, BBIICIICHHE aJIbTEPHATUBHBIX CIIOCOOOB JTIOCTHXKEHUS 1IEIM M BBIOOp Hanbosee 3(pPeKTUBHOTO C11oco0a;

* YMEHHE CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BpEMS U YIIPABIISITH UM;

* YMEHHE MIPUHHUMATh PELICHUS B IPOOJIEMHOM CUTYalIUU;

* MOCTAHOBKA yueOHBIX 3a/1a4, COCTaBJICHUE TUIAHA U TIOCIIEI0BATEIbHOCTH ICHCTBUH;

 opranuszanusi pabouero MecTa MpH BBITOJIHEHUH XUMUYECKOTO SKCIIEPUMEHTA;

* TPOTHO3UPOBAHHE pPE3yAbTATOB OOYy4YEHUS, OIICHHBAHHME YCBOCHHOTO MaTepHalia, OIICHKA KAadyeCTBa W YPOBHS IMOJIYYCHHBIX 3HAHWUW, KOPPEKIHS
IJIaHa ¥ crocoda ACUCTBUS ITPU HEOOXOIUMOCTH.



Ilo3HaBaTebHbBIE

OOyuaronuicst TOIY4YUT BO3MOXKHOCTD AJ1s1 (POPMUPOBAHMS CIETYIOUIMX MO3HABaTeIbHBIX Y Y /I:

* TIOWCK W BBIICTICHHE UHPOPMAIINH;

* aHanu3 yCIOBMHA M TpeOoBaHUIl 3amauu, BBIOOp, COMOCTaBlIeHHE M OOOCHOBaHME CIIOCO0A pPELIeHHS 3ajauu;

* BbIOOp Hanbosee >3pPEeKTUBHBIX CIOCOOOB PELIEHNS 33a4l B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHIA;

* BBIIBM)KEHUE U 000CHOBaHME TMIIOTE3bI, BEIOOP criocoba e€ MpoBEpKH;

* CaMOCTOSITEJIbHOE CO3JJaHUE aJITOpUTMa JIEATEIBHOCTH IMPHU PEHICHHH MpoOJieM TBOPUECKOI'O M MOMCKOBOTO XapaKTepa;

* YMEHHs XapaKTepHU30BaTh BEIIECTBA IO COCTaBY, CTPOSHHUIO U CBOWCTBAM;

* OMHCHIBAHUE CBOWCTB: TBEPIBIX, KUAKUX, T'a3000pa3HbIX BEILIECTB, BBIICIEHUE HUX CYIIECTBEHHBIX MPU3HAKOB;

* M300pa)kKeHHE COCTaBa IMPOCTEHIINX BEIIECTB C TOMOIIBI0 XUMHUYECKHUX (OPMYT M CYIIHOCTH XHUMHYECKHX PEAKIUNA C TOMOIIBI0 XMMHUYECKHX
YpaBHEHUM;

* TpoBeJeHHE HAOIIOACHUH, ONMCaHNE NMPU3HAKOB U YCIOBUH TEUEHUS XUMHUYECKUX PEaKlUil, BBITOJHEHHE XUMUYECKOTO HSKCIEPUMEHTA, BBIBOABI Ha
OCHOBE aHaliu3a HaOJIOJEHUI 3a HKCIIEPUMEHTOM, pEeIleHHUe 3ajad, NoJydeHHe XUMUYEeCKOi NH(OpMaIIUU U3 pa3- JINYHBIX HCTOYHUKOB;

* yMEHHE OpTaHM30BbIBATH UCCIIETOBAHKE C IIETIBIO IIPOBEPKHU TUTIOTES;

* YMEHHE JIeIaTh YMO3AKIIOUeHUs (MHIYKTUBHOE U MO0 aHAJIOTHH) U BBIBOJIBL;

* yMeHHe OOBEKTHBHO OIICHWBAaTh WH(POpPMAIMIO O BEIIECTBAX M XMMHUYECKHX MPOIECCaX, KPUTUYECKH OTHOCHUTHCS K IICEBAOHAYYHON HH(OpMAITUH.
KoMMyHHKaTHBHBIE

OOyuaronuiicst TOTYYUT BO3MOXKHOCTB JJIsi (POPMHUPOBAHUS CIIEAYIOIIMX KOMMYHUKATHBHBIX Y'Y /1

* MOJIHOE W TOYHOE BBIPAKEHHWE CBOMX MBICJICH B COOTBETCTBHM C 33JayaMU M YCJIOBHUSIMH KOMMYHHKAIUU;

* aJIeKBaTHOE HCIOJB30BAHMWE PEUEBBIX CPEACTB ISl y4acTUsi B JUCKYCCMH W apryMEHTAIlMH CBOCH MO3WIMH, YMEHHE MpPEICTaBISATH KOHKPETHOE
COJlep’)KaHWE C COOOIIEHHEM €ro B MUCHBMEHHOW M YCTHOH (opme, ompeleseHre CrocoO0B B3aMMOJEUCTBHUSA, COTPYAHUYECTBO B IMOHMCKE U cOope
uHpOpMAIHH;

* ompeJeNeHne crnocobOB B3aMMOJCHCTBHS, COTPYIHUYECTBO B MOUCKe U cOope MHPOpPMALMU, y4acTHE B JUANOre, IJIAHUPOBAHHE OOIIMX CIIOCOOOB
paboThI, IPOSBICHNE YBAXKUTEIHHOTO OTHOIIECHUS K IPYTUM YYaIMCS,;

* OINMCaHME COJACPKAHUS BBINOJIHAEMBIX JCHCTBUH C LIEIbIO OPUEHTUPOBKU B IIPEAMETHO- IPAKTUYECKOH 1A TeIbHOCTH;

* YMEHHs YYUTHIBATh Pa3Hble MHEHUS W CTPEMUTHCS K KOOPAWHAIMH Pa3IUYHBIX MO3HWIUN B COTPYIHHUYECTBE;

* (GopMyIMpOBaTh COOCTBEHHOE MHEHHE U TO3ULHIO, apryMEHTHPOBATh M KOOPAMHHPOBATH €€ C MO3MLMSAMHU IMAapTHEPOB B COTPYAHUYECTBE NPHU
BbIpa0OTKe OOIIEro peuieHusi B COBMECTHOM JESATEIbHOCTH;

* OCYILECTBIISITh B3aUMHBIM KOHTPOJIb U OKA3bIBaTh B COTPYAHUYECTBE HEOOXOIMMYIO B3aMMOIIOMOIITb;

* [JITAHUPOBATh OOIIME CTMOCOOBI PabOThI; OCYIIECTBIIATH KOHTPOJIb, KOPPEKIIMIO, OLICHKY JCHCTBUI MapTHEPA, YMETh YOCK/IaTh,

* HCIIOJIb30BaTh aJICKBATHBIC SI3IKOBBIE CPEJCTBA AJIs1 OTOOPAKEHHS CBOMX YYBCTB, MBICJICH, MOTHBOB U

noTpeOHOCTEN; 0TOOpakaTh B peur (ONMcaHue, 0ObICHEHUE) COJIEP)KaHNE COBEPIIAEMBIX ICUCTBHUH, Kak B (DOpME TPOMKON COIMATM3UPOBAHHOMN peuH, TakK
U B popMe BHYTpPEHHEH peyn;

* pa3BUBaTh KOMMYHMKAaTHBHYI) KOMIIETEHIIMIO, MCIIOJBb3yd CpEACTBA YCTHOM M NMUCHbMEHHOM KOMMYHHMKAlUU NHpuU paboTe ¢ TEKCTaMH yuyeOHHKa U
JOTIOJTHUTEIBHOM JUTEPaTypOd, CIIPaBOYHBIMHU TA0JIMIIAMH, MPOSBIATH FOTOBHOCTh K YBAXKCHHIO WHOW TOYKH 3pEHHS IMPH OOCYXKIACHUU PE3yJIbTaTOB
BBITIOJTHEHHON paOOoTHI.

[IpeameTHbIC PE3YIbTATHI

OOyuaromuicst HayIuTCs:




* MPUMEHSATHh OCHOBHBIE METO/IbI TIO3HAHUS: HAOII0ICHNE, U3MEPEHHE, SKCIIEPHUMEHT;

* OMHCHIBATH CBOMCTBA TBEP/BIX, KHUJIKHX, Ta3000pa3HBIX BEIIECTB, BBIEISS UX CYIIIECTBEHHbBIE PU3HAKHY;

* pacKpbIBaTh CMBICJI 3aKOHA COXPAHEHHs] MAacChl BEIIECTB, aTOMHO-MOJICKYJISIPHOW TEOPHH;

* pa3nnyuaTh XUMUYECKUE U (PU3NUECKUE SIBIICHUS, HA3bIBaTh MPU3HAKH U YCIIOBHSI MPOTEKAHMSI XUMUYECKUX PEAKIUi;

* coOmrofaTh npaBuia 6e30nacHOl paboThl MPHU MPOBEJAECHUU OTIBITOB;

* TOJIb30BaThCS JaOOPATOPHBIM 00OPYIOBAHUEM U TTOCYAOM;

* ToJy4aTh, COOMpaTh Ta3000pa3HbIE BEIIECTBA U PACIIO3HABATD UX;

* XapakTepu3oBaTh (PU3MUECKHE U XUMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHH, MPOBOJUTH OMBITHI, IOATBEPIKIAOIINE
XUMUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB;

* pPacKphIBaThb CMBICI MOHSTHUS «PAacCTBOP», BBIYUCIATH MACCOBYIO JIOJIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C OINpPEACIEHHON
MAacCOBOM JI0JIe paCTBOPEHHOTO BEIIECTBA;

* XapaKTepU30BaTh 3aBUCHUMOCTh (DH3MYECKUX CBOWCTB BEIIECTB OT THUMA KPUCTAIUIMUECKOH PEMIETKH, OMPEACIsATh BUJ XUMHUYECKOU CBS3H B
HEOPTraHMYECKUX COCTUHEHUSX;

* pacKpbIBaTh OCHOBHBIC TMOJIOKEHUS TCOPUHU DIICKTPOIUTHUECKON HUCCOIMAIINU, COCTABISATH YPABHEHHS SJEKTPOJUTUYECKOU AMCCOLUAIUMU KUCIIOT,
IeJI0YeH, CoJiel U peaKkIuii HOHHOTO OOMEHa;

* pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PpEAKIUH, OMNpeNesITh OKHCIUTEIbh U BOCCTAHOBUTEJb, COCTABIIATH YPaBHEHUS
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA,

* Ha3bIBaTh (AKTOPHI, BIUSIIONINE HA CKOPOCTh XUMHUYECKON pEaKIInu;

* XapaKTepU30BaTh B3aUMOCBSI3b MEXIy COCTaBOM, CTPOCHHMEM U CBONCTBAMHU HEMETAJJIOB M METAJUIOB;

* TIPOBOJMTH OTIBITHI MO MOTYICHHIO H U3YICHUIO XUMUYCCKUX CBOMCTB Pa3IMYHBIX BEIICCTB;

* TpaMOTHO 00OpaIaThCcs C BEIIECTBAMHU B IOBCEIHEBHOM JKU3HH.

OO0yuaromuics MOJyYUT BOZMOXKXHOCTh HAYUUTHCS

* BBIIBUTaTh U MPOBEPATH IKCIIEPUMEHTATBHO TUIOTE3bI O XMMUYECKUX CBOWCTBAX BEIIECTB HA OCHOBE MX

COCTaBa M CTPOCHUS, MX CIOCOOHOCTH BCTYINATh B XMUMHYECKHE D€ aKIMHU, O XapaKTepe U MPOAYKTaX PazIudHbIX XUMHUYECKUX PEaKIIHA,

* XapaKTepu30BaTh BEIIECTBA IO COCTaBy, CTPOSHUIO M CBOHCTBaM, YCTaHaBIMBaTh MPUYUHHO-CJICJACTBEHHBIC CBS3M MEXKIY JaHHBIMU
XapaKTEePUCTUKAMHU BEIIIECTBA,

* COCTaBIIATh MOJICKYIIIPHBIC U TIOJTHBIC MOHHBIE YPABHEHHS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* MPOTHO3MPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIISITH OKUCIUTEIHHBIC WJIM BOCCTAHOBUTEIBHBIE CBOMCTBA C YUYETOM CTETICHEH OKHMCIICHHS HJIEMEHTOB,
BXO/AILUX B €r0 COCTaB;

* BBIIBUTATh M IPOBEPSTH AIKCIEPUMEHTAIBHO THIIOTE3bl O pe3yJabTaTax BO3JICUCTBUS pPa3IMYHBIX (DAKTOPOB HAa M3MEHEHHE CKOPOCTH XUMHUYECKON
peakuuu;

* HCIIOJIL30BaTh MPUOOPETEHHBIE 3HAHMS JIJIS1 PKOJIOTHYECKU IPAMOTHOTO TTOBEJICHHUS B OKPYIKAOIIEH cpeie;

* HCIOJIb30BaTh NMPUOOpPETEHHBIC KIIOYEBbIE KOMIIETCHIIMH TP BBIOJHEHUU MPOEKTOB M PEIICHUU y4eOHO-UCCIIEeNOBATENICKUX 3a7ad M0 H3yYCHHUIO
CBOMCTB, CITOCOOOB TTOJIYYCHHS M pAcTIO3HABAHUS BEIIECTB;

* 00BEKTHUBHO OLIEHUBATH MHPOPMAIUIO O BEIIECTBAX U XUMHUUYECKUX MPOIIECCaX;

* 0CO3HAaBaTh 3HAYCHUE TCOPETUUCCKUX 3HAHUM 110 XUMHH JIJIs MPAKTHUECKOU JIeATEILHOCTH YEJIOBEKA,

* CO37aBaTh MOJICIH U CXEMBI JUIS pelICHHs yYEeOHBIX U MTO3HABATENBHBIX 33/1a4; IOHUMATh HEOOXOAUMOCTh COOIOJICHUST TPEANMUCAHNN, MPEaIaraeMbIxX
B MHCTPYKIUSAX IO HCIIOJI30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUHU U .



@OpMBI KOHTPOJISA

KOHTpOHB PE3YyJIbTATOB 06y‘-ICHI/IH B

MPEIOIaraeTcs MPOBEICHUE TPOMEKYTOUHOW U UTOTOBOM aTTECTAIUH.

TemaTVyecKoe NaHMpPoBaHVe MaTeprasa B 8 kiacce

COOTBETCTBUM C JaHHOH OIl INpoOBOAUTCA B (bopMe NHUCBbMCHHBIX W 3KCIICPUMCHTAJIBHBIX pa60T,

Ne ni/mt | Tema Conepxanue IleneBas ycTaHOBKa ypoKka K | Ilmaaupyembie pe3yabTaThl Hcnonb3oBanue
0 o0opynoBaHHA
-
B
0
4a
co
B
1 Mertobt IIpaxtraeckas padora Ne 1 3HAKOMCTBO C OCHOBHBIMU 1 | YMeHuHe moJIb30BaThCs Haruuk Temnepa-
MO3HAHUS B «3yueHne CTPOCHHUS TITAMEHNY METOJIaMH HAYKH HarpeBaTelIbHBIMU PUOOpaMu TYpBI
XUMUH. (TepMoTapHEIT),
DKCIepUMEeHTAb CIHPTOBKA
HBIE OCHOBBI
XUMUH
2 Mertoapt JlabopatopHusiii onbiT Ne 1 «Jlo 3HAKOMCTBO C OCHOBHBIMHU 1 | Onpenensith BO3SMOXHOCTh Hatunk
ITO3HAHUS B KaKOW TeMITepaTypbl MOXHO METOJJaMH HaYKH MIPOBEJCHUS PEAKIIMIA U TIPOIIECCOB, | TEMIIEPaTyphI
XUMUU. HarpeTh BELECTBO?» TpeOYIOIINX HArpeBaHUs (TepmonapHslil),
DKCcTepruMeHTaNb CIMPTOBKA
HBIC OCHOBBI
XUMHH
3 Mertoapt JlabopaTopHsrii omeiT Ne 2 JlaTes pencTaBiIeHUE O 1 | YMeHue BBIOHpATH IPHOOPHI IS Jatamk
[TO3HAHHMSI B «M3mepenue remnepaTypsl TOYHOCTU U3MEPEHUI MIPOBEICHUS U3MEPCHHUIA, TeMIepaTyphl
XUMUH. KHIIEHUS BOJIBI C TIOMOIIIBIO UPPOBBIX AATIYHKOB U TpeOYIOMMX TOYHOCTH TIOKa3aHWH. | TUITATHHOBBIH,
OKCIepUMEeHTaNb | AaTYMKa TeMIEPaTyphl U aHAJIOTOBBIX TIPUOOPOB TEPMOMETP,
HBIE OCHOBBI TEPMOMETPA 3JIeKTpUYEecKas
XUMUH IUIATKA
4 MeTto/1b1 JlabopatopHblii orbIiT Ne 3 Cdopmuporath 1 | 3HaTh mpoIecCHl, MPOTEKAIINE Jatunk
ITO3HAHUS B «OmpeneneHne TeMeparypol MIPEJCTaBIICHHUE O MIPH TUTaBJICHUH BEUIECTB U X TeMIepaTypsl
XUMUH. IUTaBIICHUS U KPUCTAJUTU3AINN TeMIepaType IUIaBJICHUS, KPUCTAJUTU3AIUN (TepMornapHsbIii)
OKclepyMEeHTalnb | MeTajlIay 00paTHUMOCTH TUTaBICHUS U
HBIE OCHOBBI KPUCTAJUTN3AIUU
XUMHH
5 [lepronavanbHbie | JlabopaTopHbIii OnbIT Ne 4 KJiacce YMeTh OTIInYaTh BOJIOIIPOBOAHYIO 1 Jatuuk
XUMHUYECKUE «OmpeneneHre BOJIOTIPOBOHOW U | DKCIIEPUMEHTAIBHOE BOJY OT AMCTHILTUPOBAHHOM, 3HATh, | SJIEKTPOIPOBOTHO
noHsATHs. YncThle | TMCTHIUITMPOBAHHOM BOJIBD» ornpeJieNicHHe MoYeMy JUIsl IPOBEJICHHS cTH, 1 poBoit




B€IICCTBA 1 CMECH

JUCTUIIMPOBAHHON U
BOJIOITPOBOJAHOM BOJIBI

JKCIEPUMEHTOB UCIIOJIB3YIOT
JUCTUJUIMPOBAHHYIO BOJLY

MHKPOCKOII

6 IlepBoHauanbHble | [IeMOHCTPALMOHHBIN DKCIIEPUMEHT | M3ydeHre XUMUYECKUX SIB- YMets oTim4uaTh puzndeckne JaTumk Temnepa-
XUMHYECKHE No 1 «Bplienienre u NoraoiieHne JIeHUH MPOLECCHl OT XUMHUYECKHUX Pe- TYPBHI IUIATUHOBBIM
IIOHATHUS. TeIula — MPU3HAK XUMUYECKOMN aKLun
dusnyeckue u peaxum»

XUMHUYECKUE
SABIICHUS

7 IlepBoHauanbHbie | JleMOHCTpaMOHHBIN SKCIIEpUMEHT | M3ydyeHue sBieHud npu 3HaTh, YTO NpU NPOTEKAHUU [Ipubop ans
XUMHUYECKUE Ne 2. «PaznosxeHue BobI Pa3TOKEHUHN CIIOKHBIX peaxIuii MOJIEKYJIbI BEIECTB OTIBITOB C
TTOHSITHS. 3NEKTPUIECKAM TOKOM) BEIIIECTB pa3pymaroTcs, a aTOMbI 3JEKTPUIECKHM
[Ipocteie u COXPAaHSIOTCS ([ BELIECTB € TOKOM
CJIO’KHBIE MOJIEKYJIIPHBIM CTPOCHUEM)

BEIlleCTBA

8-9 [lepBoHavanbHble | JIeMOHCTpPAIIMOHHBIN AKCIIEPUMEHT | DKCHEPUMEHTAIBHOE 3akoHa 3HaTh (OPMYIHUPOBKY Becsl
XUMHYECKUE Ne 3. «3akoH coxpaHeHHs MacChl JIOKa3aTeIbCTBO JEHCTBUSA 3aKOHA M YMETbh IIPUMEHSATD €70 Ha | DJICKTPOHHBIE
MOHSTHSA. 3aKOH BELIECTB» MIPAKTHKE, TP PELLICHUH
COXPaHEHUs pacuéTHBIX 3a1a4
Macchl BEIIECTB

10-11 | Knaccot JleMOHCTpaMoHHBIN JKC- OKCNepUMEHTAIbHO 3HaTh 00BEMHYIO J0I0 cocTaBHbIX | [Ipubop ams
Heopranmdeckux | nepuMeHT Ne 4. «Omnpene- eHue OTIPEAETNTE COAEPKAHNE KHC- YyacTed BO3yXa. BECTH PACYETHl C | ONPENENCHHs CO-
COETMHEHNH. COCTaBa BO3AyXa» JI0poJia B BO3/1yXe OTHOCHUTENBHOH MIOTHOCTHIO CTaBa BO3JlyXa
CocTaB Bo3yxa

12-13 | Knaccot [IpaxTiueckas padora Ne 2 CuHTE3 CONM U3 KUCIIOTHI U YMeTh IpOBOAUTE NpOCTEMIINE Hudposoit mu-
Heopranmdeckux | «llomdydeHne MegHOro Kymopocay OKCHJIa MeTajuIa CHHTE3bl HEOPTaHMUECKUX BELIECTB | KPOCKOII
COCIUHEHUN. C HCIOJIb30BaHUEM MHCTPYKIIUH
CBolicTBa KHCIIOT

14-15 | PactBopHI JlaGoparopHblit onbIT Ne 5 Hccnenosars 3aBUCUMOCTD Nmets mpencrasieHue 0 pa3Hou Jaruuk Temnepa-

«3yueHne 3aBHCUMOCTH pPacTBOPHUMOCTH OT 3aBHCUMOCTH PACTBOPUMOCTH TYpBI INTATUHOBBIN
PacTBOPUMOCTH BEILIECTBA OT TeMIepaTyphl BELIECTB OT TEMIIEPATYPBI
TeMIepaTypb»
16-17 | PactBophI JlaGoparopHbIii onbIT Ne 6 [Tokazarpe 3aBUCUMOCTH YMeTh UCnonb30BaTh NUGPOBOMA Hudposoit mu-
«Habmonenue 3a pocrom pacTBOPUMOCTH OT MUKPOCKOII AJIsl U3y4eHus: GOpMBI | KPOCKOII
KpPHCTAIUIOB) TEeMIEpPaTypsbl KpHUCTAIUIOB
18-19 | PactBopsI JlabopaTopHsrii omeiT Ne 7 CdopmMupoBaTh IOHATHS Wwmets mipecTaBieHne o JaTank Temmepa-
«IIepechllieHHBIN pacTBOP» «pa30aBICHHBIN pacTBOPY, Pa3IMYHON HACHIIIEHHOCTH TYpHI IUTATHHOBBIN
«HACBIIECHHBIN PacTBOP», pacTBopa pacTBOPSIEMBIM
«TIEPECHIIICHHBIA PacTBOP» BEIIECTBOM
20-21 | PactBopHI [Ipaktuueckas padbora Ne 3 Cdopmuposatb YMmeTh onpenensaTh KoHUeHTpauuo | JlaTunk
«OmpeneneHre KOHIEHTPALUN MIPEJCTaBIICHHUE O pacTBopa, UCHOJB3YSI MHCTPYKIIUIO | ONTHYECKOM
BELIECTB KOJOPUMETPHUUECKUM IO KOHIIEHTpallMY BEIIECTBA U IJIOTHOCTH




KaJIuOpOBOYHOMY IpaduKy» KOJINYECTBEHHOM aHAJIN3e
22-23 | Kpucrammoruapar | JlabopaTopHsrit ombiT Ne 8 CdopmupoBarth moHATHE 3HaTh CIOCOOHOCTH KPUCTAII- Jaruuk Temmepa-
BI «Ormpenenenue TeMneparypsl «Kpucramnorugpat» JIOTHIPATOB Pa3pyLIaThCs MPU TYpPBI IJIATUHOBBIH
Pa3NoKeHHs] KPUCTAJUIOTHAPATAY HarpeBaHuH
24-25 | Knaccor [IpakTuueckas padora Ne 4 CdopmupoBars mpecTas- Ywmers onpenensats pH pactBopoB | JlaTunk pH
Heopranuueckux | «Omnpenenenue pH pactBo- poB nenue o pH cpenpl kak xa-
COEAMHECHUH. KHCJIOT U LIEJIoUe» PaKTEPUCTHKH KUCIIOTHOCTH
OcHoBaHus pactBopa
26-27 | Knacce JlaGoparopHblii onbIT Ne 9 CdopmupoBats npencras- [IpuMeHATH YMEHHS TIO OTIpe- Haruuk pH
Heoprannueckux | «Omnpenenenue pH paziandHbIx nenue o mkaine pH nenenuto pH B nmpaxkTuueckoit
COEAMHEHUN. cpem» JIEATEIIbHOCTH
OcHoBaHus
28-29 | Knaccer JlabopatopHusiii ombiT Ne 10 OKCHEPUMEHTAJILHO J10Ka3aTh [ToHumaTh CymHOCTb Nporecca Hatuuk pH, no3a-
HEOPTaHUYECKUX «Peakuys HedTpaIA3aLumw». XUMUYECKUE CBOMCTBA HEUTpAIN3ALUU U IPUMEHSTh TOp 00BEMA KH-
COEJMHEHUH. JleMOHCTpallMOHHBIN SKCIIEPUMEHT | OCHOBaHUM MpoIecC HeUTpaIu3aIuu Ha KOCTH, OIOpETKa,
XuMHUECKHE Ne 5 «OcHnoBanus. TemnoBoit IIPaKTUKE JaTYHK
CBOMCTBA 3 dexT peakIuy ruAPOKCHIA TeMIepaTypsl
OCHOBaHUI1 HATPHS C YTJIEKUCIIBIM Ta30M» IUTATUHOBBIH,
JaT4YMK JaBJICHHUS,
MarHuTHas
MeIIaJIKa
30-31 | CaoticTBa Jlabopatopusrii omeiT Ne 11 Hcnonp30BaTh MoTydeH- HbIE YMeTh onpenensTh KUCIOT- HocTh | Jlatunk pH
Heoprannueckux | «OmpeneneHne KUCIOTHO- CTH 3HAHMS JJIS1 ONpee- JICHHs MOYB
COCIMHEHUN MTOYBBI» KHCJIOTHOCTH PacTBOPOB
32-33 | Xummdeckas JlemoHCTpaItnoHHBIN OTIHIT Ne 6 IToka3aTh 3aBHCHMOCTh YMeTh onpenesTh THIT Jatamk
CBSI3b «TemmepaTypa Tu1aBiIeHUs BeUIeCTB | (PU3MUECKHX CBOICTB BEILIECTB KPUCTAUIMIECKUX PEIETOK T10 TeMIIEepaTyphl
C pa3HBIMM TUIIAMHU OT THIIa XUMHYECKOH CBA3U TeMIIepaType MIaBIeHUS IUTATUHOBBIH,
KPUCTAUIMYECKUX PEIIETOK JaTYHK
TeMIIEPaTyphl
TE€pPMONapHBIN
34 Urorosas CripaBisThCS ¢ IPEATIOKESHHBIMU
aTTecTaIus 3aJJaHUSIMH
TemaTnyeckoe nnaHnpoBaHe MaTepurasia B 9 knacce
Ne | Tema Copnepxanue IeneBas ycraHoBKa ypoka K | I[Inanupyemsbie pe3ynbTaThbl Hcnonb3zoBanue
n/n 0 06opyaoBaHUs
-
B
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1 Teopus HeMoHcTpannoHHbIi onbiT No 1 ITokazaTh, 4TO pacTBOpEHHE 3HaTh, YTO PACTBOPEHUE — PUZUKO- Harunk
anektponuTryecko | «TermoBoi addekt pacTBopeHus BEIIIECTB UMEET Pl XUMHYECKUH Mporecc TeMIepaTyphl
U auccouuanuu BELLECTB B BOJE» MPU3HAKOB XUMUYECKOM [JIATUHOBBIN
peakuuu
2-3 | Teopus [IpaxTrueckas pa6ora Ne 1 BBenenue noHsTui «3Jek- YMeTh 3KCIIEPUMEHTAIBHO JlaT4uk 351eKTpo-
AIEKTPOIUTHYECKO | «DJIEKTPOIIUTHI U HEDJIEK- TPOJIUT» U «HEIJIEKTPO- JIUT» OTIPEAETIATH IEKTPOIUTH U IIPOBOJAHOCTH
W Auccouuanu TPOJIUTHI» HEBJIEKTPOJIUTHI
4-5 | Teopus JlaGoparophslit onbIT Ne 1 CdopmupoBats npencras- 3HaTh, KaKOe BIUSHUE OKa3bIBAET JlaTuuk 351eKTpo-
ANEKTPONUTHYECKO | «BiustHMEe pacTBOpUTENS Ha JIEHWE O BITUSTHIH PacTBO- BOJIa Ha TMCCOIHAIINIO BEIIECTBA IIPOBOAHOCTH
i Iuccouuanuu JUCCOLTUAIINION puUTens Ha TUCCOLUALINIO
3JIEKTPOJIUTA
6 Teopus JlaGopaTopHsrIit omeiT Ne 2 OKCIEepUMEHTAIBHO BBECTH YMeTh onpeensiTh CUIIbHbIE U Jartuuk amexTpo-
aneKkTponuTHdecko | «CuibHBIE H cadble TIOHSITHE «CIA0BIH crabble ANEKTPOUTEI C TOMOIIBIO IIPOBOJHOCTH
W mucconnanum. AIEKTPOITUTHD 3JIEKTPOITUT JTATINKA AIIEKTPOTIPOBOTHOCTH
CunbHble U cnabble
3JIEKTPOJIUTHI
7 Teopus JlaGopaTtopHsrit omeiT Ne 3 CdopmupoBaTh 3HaTh 3aBUCUMOCTh JlaT4mK 2J1eKTpo-
3JIEKTPOJIUTHUECKO | «3aBHCHUMOCTb AJIEKTPO- MIPEJCTaBICHHUE O 3JIEKTPONIPOBOAHOCTH PACTBOPOB OT | IIPOBOJHOCTH
W nucconuanm MIPOBOAHOCTH PAaCTBOPOB CHIIBHBIX | 3aBHCHMOCTH KOHIIEHTPAIINA HOHOB
3JIEKTPOJIUTOB OT KOHIIEHTpalluu 3JIEKTPONPOBOHOCTH
HMOHOB PacTBOPOB OT KOHIICHTPAIIUN
HMOHOB
8-9 | Teopus [Ipaktuueckas pabora Ne 2 3aKkpenuTh NpeiCcTaBIeHUE O YMeTh 3KCIIepUMEHTATBHO Jatuuk snektpo-
3JeKTposmTHIecKo | «OmpeneneHue KOHIEH- TPaluu 3aBHCHMOCTH JJIEKTPO- OTIPEAETATh KOHIIEHTPAIUIO COJIH B IIPOBOAHOCTH
I Iuccouuanuu COJIH T10 3JIEKTPOIPOBOJHOCTH MIPOBOJHOCTH PacTBOPOB OT pacTBOpe ¢ IOMOIIBIO JaTuyuKa
pacTtBopa» KOHIIEHTPaIH HOHOB AIEKTPOTIPOBOAHOCT
10 | Teopus JlaGopaTopHsrit omeIT Ne 4 HccnenoBath 0COOCHHOCTH [IpuMeHATs 3HAHUS O PEAKITIN Jatamk
3JeKTposuTHUecKo | «B3ammoneiicTBue ruapokcuaa MIPOTEKaHUs peaKuu HelTpanu3anny B MHBIX YCIOBHSIX 3JIEKTPONPOBOIHO
I aucconuanuu. Oapusi C CepHOU KUCIIOTOM» HEUTpanu3aluuu CTH, J103aTOP
Peaknuu noHHOTO 00BEMa JKUIKOCTH,
obmeHa OropeTKa
11 | Teopus JlaGopaTtopHsrit oreIT Ne 5 OKCIEepUMEHTAIBHO TTOKa- 3HaTh, 9TO BCE paCTBOPHUMEBIC B BoAe | JlaTdWK 37eKTpo-
aneKTponuTHyecko | «OOpa3oBaHHe conel aM MOHUSD 3aTh 00pa30BaHUE HOHOB IIPH COJIH SIBJISIIOTCS CHIIBHBIMU IIPOBOJHOCTH
W mucconuanim peaKIu aMMHuaKa C JEKTPOITUTAMHA
KHCIIOTaMH
12- | Xumunueckue JlaGoparophblit onbIT Ne 6 Wzyuenune WwmeTs npencTaBieHye o TEMI0BOM Jatunk
13 | peakmum. «3yueHne peakuuu OKHCJIUTEIbHOBOCCTAHOBUTEIb a¢hexTe OKHCIUTETHHO- TeMIIEpaTyphl
OKHUCIUTEIBHOBOCT | B3aMMOJCHCTBUS CyIb(HUTa HATPUSL | HBIX MPOIIECCOB, BOCCTAaHOBHTEIIbHBIX PEaKIUl ITATUHOBBIT




AHOBHUTCJIBHBIC

C IEPOKCHUAOM BOAOPOAA»

MMPOTCKArOMNX € BbIACIICHUCM

peakmuu (OBP) 9HEpPruu
14 | Xumunueckue peak- | JlaboparopHslit onbIT Ne 7 [oxasars, 4yTO B Ipouecce Nwmets npencrasnenus o pazinyHbix | datauk pH
nuu. OBP «3menenue pH B xo1e npotekaans OBP Bo3mMokHO MIPOIYKTaX OKUCIUTENbHO-
OKHUCITUTENIBHO- o0pa3zoBaHKe KHCIOTHI HITH BOCCTaHOBHTEIBHBIX PEaKIUii
BOCCTAHOBUTEJIbHBIX PEAKLIUI» 1IEeJI0YH
15 | Xumnueckue peak- | JlabopaTopHbIid omsIT Ne 8 KonuuectBeHHO 0XapakTe- 3HaTh, YTO METAJLIBI SIBJISIOT- CS Jatuuk Hampsixe-
un. OBP «CpaBHHUTENIbHAS XapaKTePUCTHKA | PU30BAaTh BOCCTAHOBUTEINb- BOCCTaHOBHTEJISIMU C pa3- HOM HUS
BOCCTaHOBHUTEIFHON CLIOCOOHOCTH | HYHO CIIOCOOHOCTh METaJNIOB BOCCTaHOBHUTEIHLHON CIIOCOOHOCTHIO
METaJIJIOB»
16- | Xumuueckue Jemonctparmonnsie onbl- Thl Ne 2 | M3y4uTh 3aBUCUMOCTD 3HaTh 3aBUCUMOCTH CKOPOCTH [Ipudop ms
17 | peakmun. Cxopocth | «M3ydeHne BIus- HUSI Pa3IMYHBIX | CKOPOCTH PEaKIUH OT PEaKIy OT Pa3IMIHBIX (PaKk- TOPOB — | MIUTFOCTPAIAN
XUMHUECKOH (haKTOPOB Ha CKOPOCTH PEAKLIUI» Pa3IUYHBIX (aKTOPOB TeMIIepaTyphl, KOHIICHTPAIUH 3aBUCUMOCTH
peakuuu pearupyronmx BeuecTs, CKOPOCTH
KaTalau3aTropa, IpHUpoJIbl BELIECTB, XUMHYECKOM
IUIOIIAAN COIPUKOCHOBEHUS peakuuu oT
BEILECTB yCIOBHI
18 | Hemeramusl. JleMoHCTpanoHHbIH onbIT Ne 3 OKCIEepUMEHTaIbHOE 3HaTh (U3NYECCKHUE U XUMUYEC- CKUE Anmapat nmus
Tanorenst «3yvenne GU3NIECKNX U HU3ydeHUE PU3NICCKUX U CBOICTBA TAJIOT€HOB. Y METh MPOBEJICHUS
XUMHYECKUX CBOMCTB XJIOpay XUMUYECKUX CBOMCTB XJIOpa 3aMMCHIBATH YPABHEHUSI PEAKIIHIA XUMHUYECKUX
rajoreHoB ¢ MeTaJlJIaMu, nporieccoB (AIIXP
HEMETaNIaMU, UX Pa3IUUHYIO
OKHCIIUTENFHYIO CIOCOOHOCTh
19- | T'aymorensl [Ipaxtrueckas pabora Ne 3 OrmpenenuTs conep kaHue YMeTh NPUMEHATH Haruuk xmopun-
20 «Onpenenenune coaepKaHus XJIOPUJ-UOHOB B UCCIIEAYEMBIX HMOHOCEJICKTUBHBIE JATYUKU HOHOB
XJIOPUA-HOHOB B IUTHEBOM BOJEN pacTBopax
21 | CepoBomopoy, JleMOHCTpaITMOHHBIN OTIBIT: N3yunts m1abopatopHbIe 3HaTh 1a00paToOpHbIE CIOCOODI Armapat mist
CynbuIbI «lTomyuenue cepoBogopona u CIOCOOBI MOJTyYeHUS HOIY9CHHA CEPOBOOPOIA, €TO NPOBEACHHUS
H3y4eHHE ero CBOMCTBY. CEpOBOJIOPOa, €r0 CBOMCTBA U (usueckue u XuMHIECKHE CBOHCTBA. XUMHYECKUX
JlaGoparopuslii onbIT: «CuHTE3 CBOWCTBa CyIb(PHUIO0B YMETh POBO/INTS KAHCCTBEHHMIC peaximii (AIIXP),
cepoBogopoa. KauecteeHHbie PEaKU|H Ha CEPOBOZIOPOL M COIH puoop Jist
CEPOBOAOPOAHON KHUCIIOTHI, COCTABJIATH
pEeaKLMU Ha CEPOBOJIOPOA U COOTBETCTBYIONEE YPABHEHHS MOJIYYECHUS Ta30B
CYIb(QUABD XUMHHUECKIX PEaKIHit WJIM annapar
Kunna
22 | Hemeramsl. JemoHCTpanmoHHbBIN ONBIT Ne N3yuuTs CBOICTBA CEpHU- 3HaTh (U3NYECKHUE U XUMUYEC- CKUE Anmapat amus
OKcHnbI cephl. 4« 3yuenne CBOMCTB CEpHUCTOTO CTOTO raza CBOICTBa CEPHUCTOTO raza. Y MeTh MPOBEICHUA
CepHucras ra3a u CEpHUCTOH KUCIOTHD) 3aMMChIBATh YPAaBHEHUsSI PEAKIIMIA XUMUYECKUX
KHCJIOTA rasa ¢ BOJIOM, CO IIeo4amMmu peaxumii (AIIXP)
23- | Hemeramibl. JlaGopaTopHsrii omeiT Ne 9 OKCIEPUMEHTAIHLHO JTI0Ka- 3HaTh, 9TO PACTBOP aMMHaKa B Boje | JlaTamk
24 | AmMuak «OCHOBHBIE CBOICTBA aMMHUaKa» 3aTh NPUHAIJIEKHOCTH pac- — cnaOblif 2IEKTPOIUT. Y METh 3JIEKTPONPOBOTHO
TBOpa aMMHaKa K cJ1a0bIM ONPEJEISITh 3TO CBOMCTBO ¢ CTH




AIIEKTPOJIUTAM

MOMOIIBIO TaTYUKA
3JEKTPONPOBOAHOCTH

25- | Okcun azota (V) JleMOHCTpaLMOHHBIE OTIBITHI: M3y4nTh NPOMBIIUIEHHBIE U 3HaTh NPOMBILUIEHHBIE U TepMOpe3ucTOpHBI
26 «ITonyuenune okcuaa azora (IV) u nmabopaTOpHBIEC CITOCOOBI nmabopaTopHBIC CITOCOORI MOTYUYSHUS | W JaTYHK
H3y4YCHHE €T0 CBOKCTBY; noxy4enust okcuza azota (1V), okcupa azota (IV), ero pusnueckue | TemiepaTypsl,
«Oxucnenne okcuaa azota (1) mo €ro CBOMCTBa, MPUMEHEHHUE B YU XUMHUYECKHE CBOUCTBA. YMETh natuuk pH,
okcuza azora (IV)»; MPOU3BOJICTBE a30THOM COCTaBJIATh COOTBETCTBYIOIIIHE JATIUK
«BzanmoneiicTBue okcua KHCIIOTHI YpaBHEHUS] XUMUYECKHUX PEaKIHii. 3JIEKTPOTIPOBOIHO
azota (IV) c Bomoii u kucnopoaom, YMeTh 00BACHATH MPUMEHEHUE CTH, anmapar Jyist
MOJy4YeHHUE a30THOW KHUCIOTHI okcuna azota (IV) B mponsBoicTBe MPOBEJICHUS
A30THOM KUCIIOTHI XUMHYECKUX
peaxmmii (AIIXP),
MarHuTHas
MeIIajgKa
27- | AsorHas kucnota u | [IpakTrueckas padora Ne 4 DKCIEePUMEHTAIHEHO YMeTh UCITOJIb30BaTh HOHOCE- JlaTauk HUTpAT-
28 | e€ comm «OrmpeneneHre HUTPATHOHOB B OTIPE/ICTIUTD COJICPIKAHUC JICKTUBHBIC JATYUKH TS HMOHOB
MUTaTEIIHLHOM PACTBOPE» HUTPAT-HOHOB B PAacTBOPAxX OTIpeZieTICHHSI NOHOB
29 | MuHnepaibHbIe JlaGopaTtopHsrit omeiT Ne 10 OKCIEPUMEHTAITLHO Pa3InIaTh YMeTh SKCIepUMEHTAIBHO Haruuk snexTpo-
ynoOpeHust «OrmpenieneHne aMMHAYHOM MOYEBHHY U MUHEPAIILHBIC OTIpEACTSATh MOYCBHHY IIPOBOHOCTH
CEIINTPHI U MOYEBHUHBI» ynoOpeHust
30- | Meraib. JlaGopaTopHsrit omeiT Ne 11 DKCIEPUMEHTAIHEHO 3HaTh CBOMCTBA COCAMHCHHUIMA Jatamk
31 | Kanpnuii. «B3aumoeiicTBrE N3BECTKOBOM YCTaHOBUTH 00pa3oBaHHE KaJbLUS M er0 3HaYeHHE B IPUPOJE | DIEKTPOIIPOBOTHO
CoennueHus BOJBI C YIIIEKUCIIBIM Ia30M»» CpeaHel U KUCIION COu M KWU3HH Y€JIOBEKa CTH, MarHWuTHast
KaJIbITHSI MeIIaaKa, Ipuoop
JUISL TIOJTyYESHU ST
ra3oB WJIH armapar
Kurma
32- | Meramsl. XKenezo | Jlabopartopsblit onbIT Ne 12 HccnenoBars nporiece 3HaTh, 4TO MPOLECC KOPPO3UHU JlaTuuk naBiieHus
33 «OxucneHue xeie3a BO BIAKHOM 3JIETPOXUMHUUYECKON KOPPO3UHU METaIJIOB MIPOTEKAET B MIPUCYTCTBUU
BO3IyXE» JKeJie3a B BO3/IyXe BOJIBI U KUCTIOPOAA. 3HATh (PaKTOPEI,
YCKOPSIIOIIIE MPOIECC KOPPO3UU
34 | Utorosas CrpaBiThCs C MPEATIOKESHHBIMI
aTTecTarus 3aJaHASIMA




