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Iloacnumenvnasn 3anucka
JlonmonmHuTenpbHAs 001eoOpa3oBaTenbpHas (oOmiepa3BuBaioas) mporpamMma «XuMUs |
MBI» €CTECTBEHHO-HAYYHOM HAIPaBICHHOCTH pa3paboTaHa B COOTBETCTBUU:
- ¢ yueO6nbM ruianoM MBOY COII Ne2
- c Ilonoxenuem o PabGoueill mporpamme y4eOHBIX NPEIMETOB, KypCy BHEYPOUHOU
nearenbHocTd MBOY COILI Ne2 r. 3apuHcka;
- nporpammoii Bocnutanust MbOY COLI Ne 2r. 3apuncka.

eau u 3apauun

[IporpamMma co3naHa C IENbI0 OpraHU3alMi 00pa30BaTEIbHOM NEATENbHOCTH B cepe
o01Iero W JOMOJHUTENIBHOro oOpa3oBaHus. OHa HampaBlIeHHAa Ha CO3JaHUE YCIOBUW ISt
pacuupeHusi coiep>kanus oOuiero oopazoBaHus JUIsl pa3BUTUSA y OO0yYaIOLIUXCSI €CTECTBEHHO-
HAY4YHOH, MareMaTH4ecKol, NH(POPMAIIMOHHON T'PaMOTHOCTH, (POPMHUPOBAHUS KPUTHUECKOTO H
KpEaTHUBHOTO MBIIICHHUS, COBEpPIIIEHCTBOBAHUS HaBBIKOB €CTECTBEHHO-HAYYHON
HaNpaBJICHHOCTH, a TAK)KE TIOBBIIICHHS KayecTBa 00pa30BaHMUsL.

3agayamu sIBJISAKOTCH:

* peanuzaliisi OCHOBHBIX 00111€00pa30BaTEIbHBIX IPOTrPAMM IO YUEOHBIM MIPEAMETaM
€CTeCTBEHHO-HAYYHOW HAIPaBJICHHOCTH, B TOM YHCJIE B paMKax BHEYPOUHOU JNESATEITHLHOCTH
o0y4aromuxcs;

* pa3paboTKa U pean3alus pa3HOYPOBHEBBIX JOMOTHUTEIBHBIX 0011€00pa30BaTeIbHBIX
POrpaMM €CTEeCTBEHHO-HAy4YHOI HAIIPaBICHHOCTH, a TaKKe€ MHBIX IMPOrpaMM, B TOM YHCIE B
KaHUKYJISIPHBIA TEPHOT;

* BOBJICUCHHE O0YUAIOLIUXCS U TIeIarOTHYeCKUX PAOOTHUKOB B IPOEKTHYIO I€ATEIHHOCTS;

* opraHu3anys BHEYYeOHOU EATEIFHOCTH B KAaHUKYIJISAPHBIN MEPHUOJI, pa3padoTKa U peain3aius
COOTBETCTBYIOIIMX 00pa30BaTENbHBIX MPOrpaMM, B TOM YHMCJE Ui JIarepeid, OpraHu30BaHHbBIX
00pa3oBaTebHBIMU OPTaHU3AIMSIMH, B KAHUKYJISIPHBIA TIEPUO/T;

* MOBBILIEHHE MPO(HECCHOHATHFHOTO MAacTepPCTBA MEAArOTMYECKUX PAOOTHHUKOB, PEATHU3YIOIINX
OCHOBHBIE U JIONIOJHUTEIBbHBIE 00111€00pa30BaTeIbHBIC IPOTPAMMBEI.

Coznanue JOMONHUTENBHOTO 00pa3oBaHus Ha 6a3e 001eo0pa3oBaTeNbHON OpraHU3aIiuu
NperoiaraeT HWCIOJIb30BaHWE MPHOOpETaeMoro OOOpYHOBaHHsS, CPEICTB OOy4YeHHS H
BOCTIUTaHMS JJIsl YTIyOJIEHHOIO OCBOEHHUS OCHOBHBIX 0Opa3oBaTENbHBIX NMPOIPaMM OCHOBHOI'O
o0miero W cpeaHero oOmiero oOpa3oBaHMs, BHEYPOUHOM JAESITENBbHOCTH, MPOrpaMMm
JIOTIOJTHUTEIBHOIO  00pa3oBaHus, B TOM 4YHCIE €CTECTBEHHO-HAYYHOH U TEXHHYECKOH
HaIpaBJICHHOCTH.

Co3naHue JONOJIHUTENBHOTO 00pa3oBaHUs MpearoiaraeT pa3BUTHE 00pa30BaTENbHOM
UH(QPacTpyKTypsl  00IIe00pa3oBaTeNbHOM  OpraHu3alydd, B TOM  YHCJIE  OCHAIIECHUE
00111e00pa30BaTeIbHON OpraHnu3aluy:

* 00opynOBaHWEM, CPEACTBAMH OOYYEHHS W BOCHHTAHHUS JUISI PACHIMPEHHS BO3MOXKHOCTEH
u3ydeHus: (B TOM YHUCIIE SKCIEPUMEHTAIBbHOI0) MPEIMETOB, KYpPCOB, AMCLUIUIMH (MOAIYyIEi)
€CTeCTBEHHO-HAYYHOW W TEXHOJOTUYECKOH HANpaBICHHOCTH NPU peaM3alliil OCHOBHBIX
00111€00pa30BaTENbHBIX MPOTPAMM U JOMOJHUTEIBHBIX 00111€00pa30BaTeIbHBIX IPOrPaMM;

* o0opymoBaHHEM, CpEICTBAMH OOYYEeHUS ¥ BOCHHTAaHUS /I HA4YaJIbHOTO 3HAKOMCTBA
0o0yJaromuxcst ¢ MPOEKTUPOBAaHMEM M KOHCTPYHPOBaHMEM poOOTOB, OOy4YeHHs] OCHOBaM
KOHCTPYUPOBaHHUS ¥ TPOTPAaMMHPOBAHUS, MPHUHIUINOB (DYHKIIMOHUPOBAHUS W  OCHOBBHI
pa3paboTKN MHPOPMAITMOHHBIX CUCTEM U alapaTHO-IPOrPaMMHBIX KOMILJIEKCOB U T. JI.

* KOMITBIOTEPHBIM, TIPE3CHTAIIMOHHBIM M WHBIM 000OpYyIOBaHWEM, B TOM YHUCIIE ISl Pealn3aiuu
poTrpaMMm JOTIOJTHUTEITLHOTO o0pa3oBaHUs €CTEeCTBEHHO-HAYUYHOU "
TEXHUYECKOMHANPaBIEHHOCTH.



[lepeyeHb, MUHUMAIBHO HEOOXOAUMBIE (YHKIIMOHATIBHBIC U TEXHUYECKUE TpeOOBaHUS U
MHUHMMaJIbHOE KOJIMYECTBO OOOPYJOBAHUS, PACXOJHBIX MAaTEpHANIOB, CPEACTB OOY4YEHUS U
BOCIIUTaHMS [T OCHAIICHUS JIOTIOHUTEILHOTO 00pa30BaHuUs ONPEeIsoTCes PernonanbHbIM
KoopauHaTopoM ¢ yuéroM llpumepHoro nepednst 000py10BaHUs, PACXOAHBIX MaTEpPHAJIOB,
CpeAcTB 0O0yYeHHS U BOCIIUTAHHUS B IIEIISX CO3/IaHUS JIOTOJIHUTEILHOTO 00pa30BaHMs.

OKCIIEpUMEHT SBJIAETCS MCTOYHMKOM 3HAHUN M KPUTEPUEM MX HCTHUHHOCTH B HayKe.
Konuemnmuss coBpeMeHHOro o00pa3oBaHUs MOJPa3yMEBaeT, 4YTO B YYEOHOM 3SKCIIEPHMEHTE
BEAYILYI0 pOJb JIOJDKEH 3aHSATh CAMOCTOSITEIbHBIA HCCIEAOBATEIbCKUN  yYCHHUYECKHUH
AKCIIEPUMEHT.

CoBpeMeHHbIE IKCIIEPUMEHTAIbHbBIE UCCIIEOBAHUS 110 XUMHUH YK€ TPYJHO IPEICTaBUTh
0€e3 UCTIIONb30BaHUs HE TOJIBKO aHAIOTOBBIX, HO M HU(PPOBBIX H3MEPUTEIBHBIX TPUOOPOB.

B ®enepanprHom ['ocynapctBenHoM obpaszoBarenbHoM crangapte (PI'OC) mpomnmcano,
YTOOJHUM U3 YHUBEPCATBHBIX y4EOHBIX IEHCTBUIA, MPUOOPETACMBIX YHAITUMHCS, JOJDKHO CTaTh
YMEHHUE «IIPOBEICHHUS OIBITOB, MPOCTHIX 3KCIEPUMEHTAIBHBIX HCCIEIOBAHUMN, MPAMBIX U
KOCBEHHBIX H3MEPEHHH C HCIIOJIb30BAaHHEM AaHAJIOrOBBIX W LU(POBBIX H3MEPHUTEIHHBIX
IPUOOPOBY.

Y4eOHbIi SKCIIEPUMEHT M0 XMMHH, IIPOBOAMMBIN HA TPAIUIIMOHHOM 000pYyI0BaHUH 0e3
IpUMEHEeHUs HUPPOBBIX J1a00paTOPUA, HE MOXKET ITO3BOJIUTH B ITOJIHOW Mepe pEeIInTh BCE 3aJjauu
B COBPEMEHHOM LIKO0JIE. DTO CBA3aHO C PSAJIOM IIPUYUH:

* TPAJULMOHHOE MIKOJIbHOE 00OPYJOBaHUE U3-3a OTPAHUYCHUS TEXHUYECKHX BO3MOXKHOCTEH He
MIO3BOJIIET IPOBOAUTH MHOTHE KOJIMYECTBEHHbBIE CCIIE0BAHNUS;

* JUIMTENBHOCTh TIPOBENCHHS (U3MYECKHX HCCICJOBAHMH HE BCerma corjacyercs ¢
JUTATEIIEHOCTBIO yUeOHBIX 3aHSATHIA;

* BO3MOKHOCTb IPOBEJCHUS MHOTUX HCCIIEJI0BaHUNA OIpaHHMUYMBACTCA TPEOOBAHUSIMU TEXHHUKH
0€301acHOCTH H JIp.

[MudpoBas  nmabopaTopusi  MOJHOCTBIO  MEHSET  METOAMKY UM COJAEp)KaHue
AKCIEPUMEHTAJIbHOU JEATEJbHOCTH M pEelIaeT BblulenepeurciaeHHble npobnemsl. lupokuii
CHEeKTp JaTYUKOBIO3BOJIAIOT  YYallMMCA 3HAKOMHUTBCS C IapamMeTrpamMu  (U3UYECKOro
HKCIIEPUMEHTa HE TOJbKO Ha KAYECTBEHHOM YpPOBHE, HO M Ha KoiuuecTBeHHOM. [{udposas
nabopaTopus  TO3BOJISIET  BECTH  JUIMTENIBHBIA ~ JKCIIEPUMEHT Ja)keé B  OTCYTCTBHUH
HKCIIEPUMEHTATOPa, a YaCTOTa U3MEPEHUI HENO/IBJIACTHA YEJIOBEUECKOMY BOCIIPUSITHIO.

B npouecce ¢GopMupoBaHHs HSKCHEPUMEHTAIbHBIX YMEHMH Yy4YeHHK oOy4aercs
MPEJICTaBIISTh UHPOPMAIHIO 00 HCCIe0BaHNN B YETHIPEX BUAAX:

* B BepOaJIbHOM: ONMCHIBATh HKCIEPUMEHT, CO3[aBaTh CIOBECHYIO MOJENb 3KCIEPHUMEHTa,
¢uKcHpoBaTh BHUMaHUE Ha U3MEPSAEMBIX BEIHMUNHAX, TEPMUHOJIOTHH;

* B TaOJIMYHOM: 3alOJHATH TaONMIbl JaHHBIX, JIEKALIUX B OCHOBE MMOCTPOEHUs rpaduxos (mpu
3TOM Yy y4dalIuXcs BO3HHUKAET IEPBUYHOE MPEACTABICHUE O MacIlITabax BEIUYNH);

* B rpa)u4ecKoM: CTPOUTH I'papUKHU MO TAOIWYHBIM JAHHBIM, YTO JAET BO3MOXHOCTH IEpexosa
K BBIABM)KCHMIO THUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEX]y BEIMYMHAMM (IIPU 3TOM YUHUTEIh
MOKa3bIBaeT MPEUMYILECTBO B BU3YyaJIM3alMU 3aBUCUMOCTENH MEXy BEJIWYMHAMH, HATJIAJHOCTD
U MHOTOMEpPHOCTbH); B BHUJIE MAaT€MaTHYECKHX YpaBHEHUMU: aBaTh MaTEeMaTHUECKOE OIHCaHUe
B3aMMOCBSI3H BEJIMUMH, MaTeMaTHUeCcKoe 00001IeH1e.

[lepexona OT KaXkA0ro 3Tana MpeacTaBIeHus HH(POPMAIUK 3aHUMAET T0BOJIBHO OOJIBIION
pOMEXYTOK BpemMeHu. B 7—8 kitaccax 3TOT mporiecc HEOOXOAWM, HO B CTapIIMX Kiaccax
MOYKHO ObUIO OBI ATO BpeMs IOTPATUTH HA pelleHne OoJiee BaKHBIX 3a/1a4. B aToM miaHe
1upoBble Ta00PaTOPUU CYIIECTBEHHO SKOHOMST BpeMs. DTO BpeMs MOXKHO MOTPaTUTh
cormacho ®I'OC Ha (¢opMupoBaHHME MCCIEIOBATENBCKUX YMEHUH y4allluxcs, KOTOphIe
BBIPAXAIOTCSB CIEIYIOMIMNX JEHCTBUIX:

* onpezesieHre MPoOIIEMBL;

* IOCTAaHOBKA MCCIIEI0BATENbCKOM 3a/1a4H;
* IJTAHUPOBAHUE PEIICHUS 33]1a4H;

* IOCTPOCHHUE MOJICIIEH;



¢ BBIIBHKCHHUEC THITIOTEC3;

* SKCTIEPUMEHTAIbHAS [TPOBEPKA MMITOTE3;

¢ aHaJIu3 JaHHBIX SKCIICPUMCHTOB HUJIN Ha6J’IIOI[eHI/H‘/JI;
* (hopmynupoBaHHEe BHIBOIOB.

B ocHOBYy 00pa3oBaTeabHOMIPOTPaMMbI — 3aJI0KEHO  MPUMEHEHHE  IU(PPOBBIX
ngaboparopuil. TeMaTWka MPEUIOKCHHBIX  AKCIIEPUMEHTOB,  KOJIMYECTBEHHBIX  OIBITOB
COOTBETCTBYET CTPYKTYpE MPUMEPHON 00pa30BaTEIbHOW MPOTPAMMBI 10 XUMHUH, COJCPIKAHUIO
denepanbHOr0 rocyaapcTBeHHOro obpasoparensHoro cranaapra (PI'OC) cpenero (MosHOTO)
o01m1ero oopazoBaHusl.

CoBpeMEHHbBIC TEXHUYECKUE CPEICTBA 00YUEHHSI HOBOT'O IMOKOJICHHSI TIO3BOJIST TOOUTHCS
BBICOKOTO YPOBHSI YCBOCHHS Yy4eOHOro MaTepualia, yYCTOMYHMBOTO pPOCTAa I03HABATEIHLHOTO
UHTEpeca MIKOJIbHUKOB,T. €. IOMOT'YT IPEOI0JIETh T¢ MPOOIEMBbI, O KOTOPHIX TAK MHOT'O TOBOPSIT,
KOTJ1a peub 3aXOUT O COBPEMEHHOM IIIKOJIHbHOM XUMHUECKOM 00Pa30BaHUH.

IlnanupyemMble pe3y/ibTaThl OCBOEHHSI YUeOHOI0 MpeAMeTa XHMHUHM C O CAHHEM
YHHBEPCAJBbHBIX YU4€OHBIX 1eiiCTBUH, JOCTUIaeMbIX 00y4al0 UM HUCH

JIMYHOCTHBIE Pe3yJIbTAThI

OOyuaromuiicst MOJYYUT BO3MOXKHOCTH Jisi (POPMUPOBAHUS CIIECIYIOUIUX JTUYHOCTHBIX
YV
* OmpeJielieHne MOTHUBALIUY U3YUYEHHUS yueOHOro MaTepuana,
* OLICHMBAHUE yCBAaMBAEMOI'0 y4eOHOI0 MaTepurana, UCXO/s U3 COIUATbHBIX U JTUYHOCTHBIX
IIEHHOCTEM;
* TMOBBIIIEHNE CBOETO 00Pa30BaTEIBLHOTO YPOBHS U YPOBHS TOTOBHOCTH K M3YYEHHIO OCHOBHBIX
HCTOPUYCCKUX COOBITHM, CBI3aHHBIX C HCTOPHEH Pa3BUTHUS XUMHH B OOIICCTBA;
* 3HaHUE MTPaBUJI MIOBEJICHUSI B UPE3BBIYAITHBIX CUTYAIIUSX;
* OLICHMBAHUE COLMAIILHON 3HAYUMOCTH MPOECCUid, CBA3aHHBIX C XUMHUEH;
* BJQJCHHE TMpaBWIaMH O€30MAaCHOIO0 OOpamIeHuss ¢ XUMHYECKHUMH BEIICCTBAMU U
000pyI0BaHKEM, TIPOSIBJICHUE IKOJIOTHUYECKON KYIbTYPHI.

MeTtanpeamMeTHble pe3yJbTaThI

PeryasituBubie

OOyyaromuiics MOJYYUT BO3ZMOKHOCTH JJisi (POPMUPOBAHUS CIEIYIOIIUX PETyISITUBHBIX
NASIE
* [IeJIeTIONIaTaHke, BKITI0UYasi TIOCTAHOBKY HOBBIX IIeJieH, TpeoOpa3oBaHue MPAKTUUECKON 3a1a4d B
MO3HABATENIbHYI0, CAMOCTOSITEJIbHBIM aHajdu3 YCIOBUM JOCTHXKEHMs 1I€JIi Ha OCHOBE Yy4é€ra
BBIJICJICHHBIX YYUTEIEM OPUEHTUPOB JACHCTBUS B HOBOM yU4eOHOM MaTepuale;
* IUIAHUPOBAHUE YT JTOCTHKEHUS 1IEJIEH;
* YCTaHABIIMBAaHUE IICJIEBBIX MPUOPUTETOB, BHIJCIICHUE aTbTEPHATHBHBIX CIIOCOOOB JTOCTHUKEHUS
ey ¥ BbI0op Hanbosee 3¢ (peKTUBHOTO Crocooa;
* YMEHHE CAMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMSI M YIIPABJIATh UM;
* YMEHHE MPUHUMATD PEIICHUS B MPOOJIEMHON CUTYAIINH;
* MIOCTAaHOBKA Y4E€OHBIX 33J]a4, COCTaBJICHHE IJIaHa U TIOCTIEI0BATEILHOCTH JICHCTBUIA;
* opra"u3anus pabo4yero MecTa Mpu BHITIOJIHEHHH XUMUYECKOTO IKCTICPUMEHTA;
* TPOTHO3MPOBAHHE PE3yIbTATOB OOYYEHHS, OIICHMBAHHE YCBOCHHOI'O MaTepuaia, OIleHKa
KauecTBa W YypPOBHSA TOJYYEHHBIX 3HAHWHA, KOPPEKIMsS IUlaHa W croco0a JeHCTBUS TpH
HEOOXOJIMMOCTH.

Ilo3HaBaTeabHbIE

OOyuvaromuiics  MOJXYYUT  BO3MOXKHOCTb  JUIsi  (OPMUPOBAHUS  CJIEAYIOIIUX
Mo3HaBaTelnbHBIX Y Y /I;
* TIOUCK | BBIJIETICHUE HHPOPMAIIHH;
* aHanmu3 YCIOBUU U TpeOOBaHMI 3a7a4uu, BEIOOP, COMOCTABICHNE U 000CHOBAaHUE CIIOCO0a
pEIICHUS 3a1a4H;



* BbIOOp Hambosiee 3((PEKTUBHBIX CIOCOOOB PEIICHUS 33Jaud B 3aBUCHMOCTHU OT KOHKPETHBIX
YCJIOBUIA;
* BEIBIDKEHHE 1 000CHOBAHHE THITOTE3bI, BEIOOP CrIocoba e€ MpoBepKH;
* CaMOCTOSITENIFHOE CO3JIaHHE AITOPUTMA JIEATEIBHOCTH IPU PEIIeHUH MPoOIeM TBOPUECKOTO U
IIOMCKOBOI'O XapaKTepa,
* YMEHUS XapaKTEPHU30BaTh BEUIECTBA 110 COCTABY, CTPOCHUIO U CBOMCTBAM,;
* OIHKCBHIBAHUE CBOWCTB: TBEPIBIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIJCICHUE UX
CYILECTBEHHBIX IPU3HAKOB;
* M300paKEHHE COCTaBa MPOCTEHUIINX BEIIECTB C IMOMOIIBI0 XUMHUECKUX (POPMYI M CYIIHOCTH
XUMHUUYECKHUX PEAKIMH ¢ TOMOLIBI0 XUMUYECKUX YPABHEHUN;
* TIpoBe/ieHUE HaOJIOCHUH, ONMUCAaHNUE MPU3HAKOB M YCIOBUN TEUYEHUS XMMUYECKHX PEaKIHid,
BBINOJIHEHHE XMMHUYECKOIO SKCIIEPUMMEHTa, BBIBOJbl HAa OCHOBE aHalM3a HaOIIOAECHUHN 3a
OKCIEPUMEHTOM, PpEIICHHE 3a]ad, IOJydeHHEe XMMUYECKOH WH(pOpMAlMU €3 pa3IMYHBIX
HCTOYHUKOB;
* YMEHHUE OpPraHU30BbIBaTh UCCIIEI0BAHUE C IIEJIbIO IPOBEPKU FMIIOTES;
* YMEHHUE JIe1aTh YMO3aK/II0UeHUs (MHAYKTUBHOE U IO aHAJIOTUH) ¥ BBIBOJIBI;
* yMEHHE OOBEKTHBHO OIICHWBaTh HMH(GOPMAIMIO O BEHIECTBAX M XUMHUYECKUX MpoIeccax,
KPUTUYECKH OTHOCUTBHCS K TICEBIOHAyYHON MH(POPMALIUY.

KommyHukaTuBHbIe

OOyuarommiicss ~ TOJXYYAT  BO3MOXKHOCTH It (OPMHPOBAHHUS  CIIEAYIOIIUX
KOMMYHUKAaTUBHBIX Y'Y /[
* [I0JIHO€ ¥ TOYHOE BBIPAYKEHUE CBOUX MBICJIEH B COOTBETCTBHUHU C 33JJa4aMU U YCIOBUSIMHU
KOMMYHHUKaIWY;
* QJICKBATHOE MHCIIOJIb30BAHME PEUYEBBIX CPEICTB Ul y4acTHUsl B JUCKYCCHUM M apryMEHTaluu
CBOEH MO3MLMH, YMEHHE IPEJCTaBIATh KOHKPETHOE COJepKaHue C COOOIIEHHEM €ero B
IUCbMEHHOW M YCTHOW (opMe, onpesesieHue CIoco0OB B3aWMOJAEHUCTBUS, COTPYAHUYECTBO B
MOMCKE U cOope nHpopmanuu;
* y4acThe B JWAJIOTe, TUIAHUPOBAHHE OOMIUX CIIOCOOOB PabOTHI, MPOSBICHUE YBAKHTEIHLHOTO
OTHOLICHHUS K JPYTUM Y4aIUMCS;
* ONHMCAHME COJEP)KAaHUS BBIMOIHIEMBIX JIEHCTBUI C LENbI0 OPUEHTUPOBKH B IPEIAMETHO-
IIPAKTUYECKON AEATEIBbHOCTH;
* YMEHUS YUYUTHIBATh Pa3HbIEe MHEHUS U CTPEMUTHCS K KOOPAMHALIMU PA3JINYHBIX TO3ULIUN B
COTpPYIHUYECTBE;
* (hopMyHpoBaTh COOCTBEHHOE MHEHHE U MO3ULUIO, apTYMEHTHPOBATh U KOOPJIUHUPOBATH €€ C
HNO3ULMSAMHU TMAapTHEPOB B COTPYAHUYECTBE NPHU BHIPAOOTKE OOLIETro pEeLIeHHs B COBMECTHOU
JeSITEIIbHOCTH;
* OCYLIECTBISATh B3aUMHBIH KOHTPOJIb U OKa3blBaTh B COTPYJHMYECTBE HEOOXOIUMYIO
B3alMOIIOMOIIb;
* IUIAHUPOBaTh 0OIIMe CHOCOOBl PAa0OTHI; OCYLIECTBIATh KOHTPOJIb, KOPPEKLHUIO, OLEHKY
neiicTBuil mapTHEpPa, yMeTh yOexaTh;
* HCIIOJIb30BaTh a/IeKBATHBIE S3BIKOBBIE CPEICTBA JUISI OTOOpa)XXEHHs CBOMX YYBCTB, MBICIEH,
MOTHBOB H TIOTpeOHOCTEH; oToOpaxkaTh B peud (OmucaHue, OOBSCHEHHE) COACp)KaHUE
COBEpILIAEMBbIX JIeHCTBUH, Kak B (OopMe I'pPOMKON COLMAIM3UPOBAHHOW peuyH, Tak U B (opme
BHYTPEHHEH peuu;
* pa3BUBaThb KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YSl CPEJICTBA YCTHOM M NMHCBMEHHOU
KOMMYHHUKAIlMM TMpH padoTe C TeKcTaMh Y4YeOHHMKAa U JIONOJHUTENbHON JHUTepaTypoi,
CIPAaBOYHBIMU TaOJIMIIAMH, TPOSBIATH TOTOBHOCTh K YBaXEHHIO WHOW TOYKH 3pEHUS IpH
00CYXJI€HUH PEe3y/IbTaTOB BHIMOJIHEHHON paOOTHI.

IIpenmeTrHbie pe3yJbTaThl

OOyuaromuiicss HAy4YUTCA:
* IPUMEHSATH OCHOBHBIE METO/IbI TO3HAHMS: HA0II0IEHNE, U3MEPEHUE, SKCTIEPUMEHT;



* ONHUCHIBATH CBOMCTBA TBEPIBIX, KUIAKUX, Ta3000pa3HBIX BEIIECTB, BBIACISS UX CYIIECTBEHHBIC
MIPU3HAKY;
* PacKpbIBAaTh CMBICI 3aKOHA COXPAHEHHUS MACChl BEUIECTB, aTOMHO-MOJICKYJISIPHON TEOPUU;
* pa3nuYaTh XUMUYECKHE W (PU3NYCCKUE SBJICHUS, HA3BIBATh NMPU3HAKU U YCIOBHS MPOTCKAHUS
XAMHYECKUX PEaKLUi;
* cobmo1aTh MpaBuia 0e30nacHol paboThl MPU MPOBEACHUH OIBITOB;
* MOJIH30BATHCS TAOOPATOPHBIM 00OPYIOBAHUEM U TIOCYI0M;
* [10JTy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATD UX;
* XapakTepu30BaTh (U3MUYECKUE U XUMHUYECKHE CBOWCTBA OCHOBHBIX KIIACCOB HEOPTaHUYECKUX
COEIMHEHUH, IPOBOJUTH ONBITHI, TOATBEPKIAIOIINE XUMUUECKHE CBOMCTBA U3YUYECHHBIX KJIACCOB
HEOPTraHWYECKUX BEILECTB;
* packphiBaThb CMBICI IIOHATHUS «PACTBOP», BBIYUCIATH MACCOBYIO JOJI0 PAacTBOPEHHOIO
BEILIECTBA B PAaCTBOPE, TOTOBUTH PACTBOPHI C ONPEAECIEHHON MAaCCOBOM JOJIEd PAaCTBOPEHHOIO
BEILIECTBA;
* XapaKTepH30BaTh 3aBUCUMOCTh (DH3UYECKMX CBONCTB BEMICCTB OT THUMA KPUCTAIUTHYECKOMN
pPEIETKHY, ONPEAEHATh BUJ XUMUYECKOUN CBSI3M B HEOPTAHUYECKUX COCUHEHUSX;
* pacKpbIBaTh OCHOBHBIC TOJIOXKEHHUS TEOPUHU DJEKTPOJUTUYECKONW JMCCOLMAINM, COCTABIISITH
YPaBHEHUSI 3JIEKTPOIMTHUYECKOM AMCCOLMALIMM KHCIIOT, IIEJIOYei, cojled M peakuuid MOHHOIO
oOMeHa;
* pacKpbIBaTh CYUIHOCTh OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINMI, ONPEAEIsITh OKUCIUTEIb
Y BOCCTaHOBUTEJb, COCTABIISITh YPABHEHUSI OKUCIUTEIIHHO-BOCCTAHOBUTEIBLHBIX PEAKIIHM.
* Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKOU PEaKIINH;
* XapaKTepH30BaTh B3aWMOCBSA3b MEXKIY COCTaBOM, CTPOCHHMEM M CBOMCTBAMH HEMETANIOB U
METaJlIOB;
* IIPOBOJIUTH OIIBITHI 10 MOTYYECHUIO U U3YUYEHUIO XUMUYECKUX CBOMCTB Pa3IUYHBIX BEIIECTB;
* IPaMOTHO 00paIaThCs C BEIIECTBAMU B IIOBCEIHEBHOM KU3HHU.
OOyuarouuiicsi NOJY4YUT BO3MOKHOCTh HAYUMTHCS:
* BBIJIBUTATh U IIPOBEPATHh 3KCHEPUMEHTAIBHO TMIIOTE3bl O XMMHUYECKUX CBOMCTBAX BELIECTB Ha
OCHOBE MX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTU BCTYIATh B XUMHUECKHUE PEAKIINHU, O XapaKTepe
Y TIPOJIYKTaX PAa3IMYHbIX XUMUUYECKUX PEAKIIHil;
* XapaKTepHU30BaTh BEIIECTBA 1O COCTaBY, CTPOCHHIO U CBOMCTBAM, YCTaHABIWBATH MPUYNHHO-
CJIEICTBEHHBIE CBSI3U MEKY JaHHBIMHU XapaKTEPUCTUKAMU BEUIECTBA;
* COCTaBJIATb MOJICKYJISIDHBIE W TIOJHBIE MOHHBIC YPaBHEHHUS I10 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;
* IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTEIBHBIE UM BOCCTAHOBUTEILHBIE
CBOMCTBA C YUETOM CTEIIEHEW OKUCIEHHUS 3JIEMEHTOB, BXOIAIUX B €r0 COCTAB;
* BBIJIBUTATh U MPOBEPATH IKCIIEPUMEHTAILHO TUIIOTE3bI O Pe3yIbTaTaX BO3JACHCTBUS Pa3IMUHBIX
(bakTOpoB HAa U3MEHEHHE CKOPOCTU XUMUYECKON peaKilnu;
* WCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS JUISI JKOJOTHYECKH TPaMOTHOTO TIOBEICHHS B
OKpYXKarollleu cpese;
* WCIIOJNB30BaTh MPHOOPETEHHBIC KIIOUEBBIE KOMIIETEHIIMM TIPU BBIIIOJIHEHUH TPOECKTOB U
pelIeHnr y4eOHO-MCCIIeIOBATEeIbCKUX 3a/1ad M0 M3YYEHHUIO CBOWCTB, CIIOCOOOB TMOMy4YEHUS U
pacro3HaBaHUs BEIIECTB;
* 00BEKTHBHO OIIEHUBATh MH(GOPMAITUIO O BEIIECTBAX U XUMUYECKHX MPOIECCax;
* OCO3HABaTh 3HAYEHUE TEOPETHUYECKUX 3HAHUI MO XUMHUHU ISl MPAKTHUUYECKOU JAESITeIbHOCTU
YEeJIOBEKa;
* co37aBaTh MOJICTM W CXEMBI JUIS pelleHUs y4YeOHBIX M TMO3HABATENBHBIX 3ajay; MOHUMATh
HEO0OXOAMMOCTh COOJIO/IEHHUS MPENMUCAHNN, TTPETIAraeMbIX B HHCTPYKITUSAX IO UCTIOJIb30BaHUIO
JIEKapCTB, CPENICTB OBITOBOM XUMHUH U JP.

C uesblo peajn3anuy BOCIUTATEIbHOr0 MOTEHIMAIA YpoKa padoydas mporpamma BJ{
1o XUMHHU B 7, 8-9 Kaccax yuyuThIBaeT coaepxkanue Moy «llIkonbHbiit ypok» [Iporpammel
Bocriutanust MBOY COIII Ne 2 r. 3apuHCKa 10 CIIeIYIOIIMM HAIIPABJICHUSM JCSITeITbHOCTH



e YCTAHOBJICHUE JOBEPUTEIbHBIX OTHOLICHUHA MEXAYy YUYUTEeIeM U €ro YYEeHHUKaMH,
CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCIPHUATHIO yYallUMHUCS TpeOOBaHUN M MPOCHO yduTens,
NPUBJICUCHUIO HMX BHHMaHUS K OOCyXJaeMod Ha ypoke HHGOpMAIMH, AKTUBU3AIMH UX
MO3HABATEJILHON 1€ATEIbHOCTH;

e TOOYXKJICHNE IIKOJBbHUKOB COOMIOAATh HAa YpOKE OOILIEHPUHATHIE HOPMBI MOBEACHUS,
npaBuja OOIIEHHsI CO CTapIIUMH (YUUTEISIMU) U CBEPCTHHKAMHU (IIKOJbHUKAMH), TPUHIUIIBI
y4eOHOM TUCIMIIMHBI U CAMOOPTaHU3AIIHH;

e IPUBJICYCHHE BHUMAHUS IIKOJIHHUKOB K LIEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
SIBJICHUI, OpraHu3aiys uX padoThI C MOJy4yaeMoil Ha ypOKe COLMAIbHO 3HAYMMOHN HH(pOopMaIien
— MHUIUUPOBAHUE €€ 00CYXJCHHUS, BHICKAa3bIBAaHUS YUAUIMMUCS CBOETO MHEHHUS IO €€ MOBOJY,
BBIPAOOTKH CBOETO K HE OTHOIICHUS;

e CTIOJIb30BAaHUE BOCHUTATEIbHBIX BO3MOXHOCTEH cojaepkKaHHUs Y4eOHOro mpeaMera
yepe3 JEMOHCTPAlMIO JETSM IPUMEPOB OTBETCTBEHHOTO, TPAXKJAAHCKOTO  IOBEACHUS,
MPOSIBIICHUS] YEJIOBEKOIIOOUS U JOOPOCEPACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB
JUIS YTE€HUS, 33724 JJIs peIeHUs, TPOOIEMHBIX CUTYalMi 111 0OCYKJICHHs B KJIacce;

e IPUMEHEHHE HA YPOKE WHTEPAKTHBHBIX (OpM pabOThl ydalIUXCs: MHTEIUIEKTYaTbHBIX
UTP, CTUMYJIHPYIOIINX MMO3HABATEIBHYI0 MOTHBAIMIO IIKOJIFHUKOB; TUCKYCCHH, KOTOPBIE AAIOT
yyYalMcs BO3MOKHOCTh MPHOOPECTH OMBIT BEAEHUS KOHCTPYKTHBHOTO JMAJIOra; TPYIIOBOMA
paboTrel wiam paboTHl B Tapax, KOTOpBIE YydYaT MIKOJHHUKOB KOMaHAHOH pabore u
B3aMMOJICHCTBHIO C IPYTUMH JI€THMU;

e BKJIFOUEHUE B YPOK UTPOBBIX MPOIEAYp, KOTOPbIE MOMOTAIOT MOAJEPKaTh MOTHUBAIIUIO
00y4aromuXxcs K NOMy4YEeHUIO 3HAHUN, HAJTAXKUBAHUIO MMO3UTUBHBIX MEXINYHOCTHBIX OTHOIICHUHN
B KJIacce, MOMOTAI0T YCTAaHOBIICHHUIO TOOPOKeIaTenbHO atMochepsl BO BpeMs ypoKa.

Conep:xanue

[Mpenmer xumum. Jlemonctpamuu. Buneodparmentsr u cmaiiapl «Eruner — poamHa
xumun». Kosutekuus crekiasHHOW XuMudeckod nocynabl. Kosulekuus msznenuil U3 altOMUHUSA U
€ro CILJIaBOB.

SBnenus, npoucxonsaue ¢ Bemectsamu. OU3ndeckue SIBICHUS U XUMUYECKHE PEaKLUU.
BemectBa, y4yacTByromue B peakiMU: HUCXOJHbIE BEIIECTBA M MPOAYKTHI peakuuu. [TpusHaku
XUMHUYECKHUX PEAKIIUI.

HabGmonenne u skcnepuMmeHT B xuMmuu. JlabopaTopHble ombIThl. M3yueHue cTpoeHus
IUIAMEHHU CBE€YM U CIIUPTOBKH.

[Ipaktuueckass padora Ne 1. 3HaKOMCTBO C J1abopaTopHbIM OOopymoBanuem. [IpaBuia
TEXHUKU 0€30MaCHOCTH IpHU paboTe B kKaOMHeTe XUMUM (1abopaTtopun).

Crpoenue BemiecTB. JlabopaTtopubie onbiThl. HabmrogeHue 3a OpOYHOBCKHM JIBH)KCHHEM
(IBM>KEHUE YacTHIl Tyl B Bojie). Auddy3us KoMIoHEHTOB Je30/10paHTa B Bo3ayxe. Auddysus
caxapa B BOJE.

ArperatHble cocTosiHus BemecTB. CoOupanue npubopa A MOIy4eHHUs Ta3a U IpoBepKa
€ro Ha repMeTHYHOCTh. BO3roHka «cyxoro sbjay, Hoaa nian HaptanuHa. JlabopaTOpHbIE OMBITHL.
ArperaTHbl€ COCTOSIHUSI BOJBI.

Yuctele BemiecTBa W cMmecH. Pasznmuunble oOpasubl Mpamopa. Komnmekuuss MuHepanaoB u
TOPHBIX MOPOJL.

I'azoBrie cMecH. Pacyérnl ¢ HCIIONB30BAHUEM MOHATHS «OOBLEMHAS HOIS KOMIIOHEHTA
CMECH.

MaccoBas 07151 paCTBOPEHHOTO BEIIECTBA M PACUEThl C UCHOIB30BAHUEM 3TOTO IMOHSATHS.
Buneodparment, niumoctpupyroniuii oOHapyxeHue 00bEMHOM 10U KHCIOPOa B BO3IyXe.

[TpakTrueckast padota Ne 2. [IpuroroBieHue pacTBopa ¢ ONpeesIEHHON MaccoBOM Joiei
pacTBOPEHHOIO BEUIECTBA.

Maccosas nons npumeceit. Kostekius ObITOBBIX, KOHIUTEPCKUX U MEAUIIMHCKUX CMEceH.
O dext Tungans 11 KOIIOUIHBIX PACTBOPOB U ra30BBIX B3BECEH.



Hexotopsie criocoObl pazaeneHust cMecei. Drnotanust cepbl U3 CMECH C PEYHBIM IIECKOM.
AncopOuus KyKypy3HBIMU MaJlOYKaMH MapoOB axXyurX BEIIECTB.

JIucTriIsys, WM MEeperoHKa. YCTaHOBKA [UIsl MEPErOHKU KHUAKOCTeH u e€ pabora
(moy4yeHue TUCTHILIMPOBAaHHOM BoJbI). [IpakTueckas pabota Ne 3. BrIpamirBanue KpucTaiioB
COJIN.

[TpakTrueckas padorta Ne 4. OuncTka MOBapEeHHOM COJIN.

XuMHYecKue 3J1eMEHTHI. BerecTBa MONIEKYIIPHOIO U HEMOJIEKYJIIPHOTO CTPOCHHUS.

[TpocThie U ClIOKHBIE BEIIECTBA. AJUIOTPOIUS U AJUIOTPOITHBIE MOAU(DUKAIIIH.

Xumunueckue 3Haku. Tabnuma xumudeckux snemeHToB J1. 1. Menneneena.

Xumuyeckue Gopmysbl. OTHOCUTENbHBIE AaTOMHAsI U MOJIEKYJIIPHAs MAacChI.

TectupoBaHue, pelieHUE 3a7a4 U BHIIIOJIHEHUE YIIPa)KHEHUH 110 TEME.

IIpomexxyTounas arrecranus «HUCTbIe BEIIECTBA U CMECH. XUMHUYECKasi CUMBOJIUKA.

Mertamisl. JIabopaTtopHbie onbIThl. O3HAKOMJIEHUE C KOJJIEKIIMEH METAJIJIOB U CIJIABOB.

Kondepenuus «IIpencraButenn MeTamioBy.

Hemerammner. JlabopaTopHbie onbIThl. O3HAKOMIIEHUE C KOJUICKITHEH HEMETAIIJIOB.

Kondepenuus «lIpencraButenu HeMeTaIIOBY.

BanentHOCTh. DIEMEHTHI C IOCTOSTHHOW M IEPEMEHHOI BaJIeHTHOCTHIO. BbIBOJ (hopMyIib
COEIMHEHMS 110 BAJICHTHOCTU. Ha3BaHue coeIMHEHUsI 10 BaJICHTHOCTH.

Oxkcunpl. JlaGopaTopHble omnbIThl. [IpomyckaHue BBIIBIXaEMOTO  BO3AyXa 4epes3
M3BECTKOBYIO BOJY.

Kondepenuus «lIpencraBurenu okcunoB». Boma, yriekucinslii ra3, okcun kpemuusi(IV),
UX CBOMCTBA U IPUMEHEHUE.

Kucnotel. Kucnorsl oprannueckue u Heopranumdeckue. Wuaukaropel. Tabnuna
PacTBOPUMOCTH.

Kondepennus «[IpeacraButenu KUCIOT.

OcHoBanus. IlpencraButenu ocHoBaHuil. M3MEHEHUsT OKpacKM HHAMKATOPOB B Pa3HbIX
cpenax.

Counu. PacTBopuMOCTb coJieli B BOJIE.

Kongepenuus «lIpencrasutenu comneit». XiopuJ HaTpus U KapOOHAT KalbLMs, UX
CBOICTBA U IPUMEHEHHUE.

Knaccudukanus Heoprannueckux BemecTB. CI0KHbIE BEIECTBA: OKCH/IbI, OCHOBAHMUSI,
KHCJIOTHI, COJIH.

TectupoBanune «OCHOBHBIE KJIACCHl HEOPTAHUYECKUX COETUHEHUI».

PaboTa Hax nmpoekTamu.

TemaTrnyeckoe nIaHMpoOBaHue

Ne Tema 3ansTHA Kon-Bo Hcnonb3yemoe
n/m 4acoB o0opynoBaHue
1 [Tpenmer xumuu.JlemoHcTpauuu. BuneodparmeHTs 2

u cnaiael «Eruner — poauna xumumny. Komneknus
CTEKJITHHOM XMMHUYECKON mocynbl. Komnexmus
W3AeIINMH U3 aJJIOMUHHS U €T0 CIIJIaBOB.

2 SBnenus, MIPOUCXOIAIINE c 2
BerectamMu.dusnyeckue sBICHUS U XUMHUYECKUE
peakuuu. BemiectBa, yd4acTByHOUIME B PpPEAKLUU:
UCXOJIHBIE BEIIECTBA U IIPOIYKThI PEAKIUU.
IIpu3HaKy XUMUYECKUX PEAKLIUMA.

3 Haonroneune u AKCIIEPUMEHT B 2
xumun.Jlabopartopusie onbIThl. M3ydueHue ctpoeHus
IUIAMEHU CBEYM U CIIUPTOBKH.

4 [Ipaktnueckast pabora Ne 1. 3HakoMcTBO ¢ 2
nabopaTopHbIM 0OopymoBanueM. [IpaBuia TeXHUKH




Oe3omacHOCTH TMpu paboTe B KaOWHETe XHUMUU
(;mabopatopun).

Crpoenue BemectB.JJaboparopHbie OIIBITHI.
Habmogenne  3a  OpOYHOBCKMM  JBH)KEHUEM
(mBw>KeHHWE YacTHIl Tymd B Boje). JAuddysus
KOMIIOHEHTOB Je30/i0paHTa B Bo3ayxe. uddysus
caxapa B BOJIC.

ArperarHbie COCTOSTHUS BeriectB.CoOupanue
npubopa I MOJy4YeHUs ra3a W IMPOBEPKa €ro Ha
TepMETUYHOCTh. BO3roHKa «CyXoro japaa», Wojaa uiu
HadranuHa. JlabopaTopHbIe OMBITEI. ArperaTHbie
COCTOSTHUS BOJIBI.

Yuctele BemecTBa M cMecH.Paznuunble 00pasibl
Mpamopa. Kosuiekius MUHEpanoB U TOPHBIX MTOPO.

Jatamk
AJIEKTPONPOBOAHOCTH

I'a3oBEIC cmecu.PacuéTer C HCIIOJIB30BaHHUEM
IOHATHS «00BEMHAS J0JI1 KOMIIOHEHTAa CMECH).

MaccoBas 10511 pacTBOPEHHOTO BEIIECTBA U PACUETHI
C HCHOJB30BaHMWEM 3TOro moHsATHs.Buneodparmenr,
WLTIOCTPUPYIOMINI OOHapyXeHHe 00bEMHOMN J01H
KHCJIOpPOJIa B BO3/1yX€.

10

[lpaktuyeckas pabora Ne 2. Ilpuroromienue
pactBopa C ONPEACNIEHHOM  MacCOBOM  JIOJIEH
PacTBOPEHHOTO BEIIECTBA.

JlaTurk ONTHYECKOM
IJIOTHOCTHU

11

MaccoBas moiisi npumeceii. Kosutekiust ObITOBBIX,
KOHIUTEPCKUX U MEIHUIMHCKHX cMecell. Dddekt
TuHIANIS 1)1 KOJUIOUIHBIX PACTBOPOB U Ta30BBIX
B3BECEH.

12

HekoTopsie criocoOs! pa3aeneHust cmecein. norarus
Cepbl W3 CMECH C PEUYHBIM MeCKOM.AIcopOmus
KYKYPY3HBIMH ITAJIOYKAMU [TAPOB NaXy4YUX BEIIECTB.

13

Juctunnsanus, WiIM TeperoHka. YCTaHOBKa JUIs
NEPEroHKN JKUIKOCTeM M e€ pabora (monydeHue
JUCTUITUpOBaHHOM Bozbl). [IpakTnyeckas paGora Ne
3. BelpamuBaHue KpACTaIIOB COJIH.

14

[Tpaktuyeckas pabora Ne 4. OumcTka MOBapEeHHOM
COJIH.

15

XUMHUYECKue 1eMEHTHI. BemecTBa MOJIEKYyJISIPHOTO U
HEMOJIEKYJIIPHOTO CcTpoeHus. [Ipocteie U clioXKHbIE
BEILIECTBA. AsnmoTponust u AJUIOTPOIHBIE
MOTU(DUKAITIH.

16

XUMHYEeCKHe ~ 3HaKW.  Ta0numma  XUMHYECKHX
anemenToB /1. 1. Mennaeneena.

17

Xumuyeckue Gopmyibl. OTHOCUTENbHBIE aTOMHAS U
MOJIEKYJIIpHAsl MacChl.

18

TecTtupoBanue, pelIeHHE 3a4a4 M BBIIOJIHEHHUE
YIPaKHEHUH 1O TEME.

19

HpOMe)KYTO‘-IHaSI arTectauus «YuCThle BemiecTBa U
cMecH. XMMHYSCKask CHMBOJIHUKAY).

20

Mertannsl.JlaGopaTopHble onbIThl. O3HAKOMIIEHUE C
KOJUIEKLIUEN METAIIJIOB U CILIABOB.

[Ipubop 11st ONBITOB C
ANEKTPUYECKUM
TOKOM

21

KOH(I)epCHI_II/Iﬂ «Hpe,I[CTaBI/ITCJ'II/I MCETAJIJIIOB».




22

Hewmeranner.JlaGopatopHbie onbiTel. O3HaAKOMIICHHE
C KOJUIEKI[UEN HEMETAILIOB.

23 | Kondepennus «lIpeacraButenn HEMETAIIOBY.

24 | BaseHTHOCTD. DJIEMEHTBI c MTOCTOSTHHOM u
MEPEeMEHHOI  BaJIGHTHOCTHIO. BbIBOA  (opmyIsl
COCTMHEHUS TI0 BaJICHTHOCTH. Ha3BaHue coeqnHCHHUS
110 BaJICHTHOCTH.

25 | Okcunpl.JIaboparopHeie  ombIThl.  [Ipomyckanwue
BBIJIBIXaEMOTO BO3/[yXa Yepe3 U3BECTKOBYIO BOAY.

26 Kondepenmms «lIpencraButenn okxcumaoB». Bona,
YTJIEKHUCIIBIN Ta3, okcu kpeMuus(I1V), ux cBoiictBa u
pPUMEHEHUE.

27 | Kucnortsl. Kucnorst OpraHU4YeCKUe u Hatuuk pH
HEOpPraHUYECKUe. WNuankaTopsl. Tabmuma
pPacTBOPUMOCTH.

28 | Kondepenuus «IIpencraBurenn KUCIOT.

29 | OcHoBanus. [IpencraBurenu ocHoBaHui. M3smeHeHs Hatunk pH
OKPACKH HHJIMKATOPOB B Pa3HBIX Cpe/Iax.

30 | Comu. PacTBOprMOCTE COJICH B BOJE.

31 | Koudepenuus «IIpencraButenu conein». Xiopum
HATpUs W KapOOHAT KalbllMsi, WX CBOWCTBA U
PUMEHEHUE.

32 | Knaccuduxanus HEOPTraHUYEeCKUX
BeniecTB.ClI0KHBIE BEIIECTBA: OKCHJIbI, OCHOBAHUS,
KHCJIOTBI, COJIN.

33 | TectupoBanue «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COEIMHEHUI.

34 | PaGoTa HaJl IPOCKTAMH.

Utoro: 70 yacos




