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PABOYASA ITPOT'PAMMA
BHEYPOUYHOH IeATCJILHOCTH 10 XUMUM
1Jid 8-9 KJIacCoB ¢ MCMOJIB30BAHUEM 000pyAOBaHuS HeHTPa « Touka pocTay

Ha 6a3e nenrpa «Touka pocta» odecriednBaeTCs peaqn3anns 00pa30BaTeIbHBIX IPOrPaMM €CTECTBEHHOHAYYHOW M TEXHOJOTHYECKON HaIlpaBJIe HHOCTEH,
pa3paboOTaHHBIX B COOTBETCTBHH C TPEOOBAaHUSIMHU 3aKOHOJATEILCTBA B chepe oOpazoBaHus U ¢ yud€ToM pekoMeHnanmii denepaibHOTO oneparopa ydeOHOTO
npeaMeTa « XX UMUs».

B 00y4eHnn XuMuu OO0JBIIIOE 3HAUEHHUE UMEET DKCIICPUMEHT. AHAIM3UPYS PE3YJIbTAThl IPOBEAEHHBIX
OTIBITOB, ydaluecs yOeKIatoTcs B TOM, YTO T€ WM UHBIC TEOPETUICCKHUE TIPEICTABICHUS COOTBETCTBYIOT
WM TPOTUBOPEYAT PeaIbHOCTH. TONBKO OCYIIECTBIISAS XUMHUUYSCKUN SKCTIGPUMEHT MOKHO TIPOBEPHUTH
JIOCTOBEPHOCTH IPOTHO30B, C/ICTaHHBIX HA OCHOBAaHHH TEOpUH. B mporiecce sKcriepuMeHTaIbHON paOboThI
y4anriecs MpuoOpETatoT OIBIT MMO3HAHUS PEaTbHOCTH, SBIISIONIUICS BaXKHBIM 3TarioM (JOPMUPOBAHHS Y HUX
yOeKICHHIA, KOTOPBIC, B CBOIO OYEPE/ib, COCTABJISIOT OCHOBY HAYYHOT'O MUPOBO33pEHUS.

Buenpenne oGopynoBanusi 1udpoBoi ngaboparopun IieHTpa «Touka pocTa» IMO3BOJIMT KAaYeCTBEHHO HM3MEHHUTH Ipolecc OOydeHUs XHUMUHU.
KosinyecTBEeHHBIC IKCIIEPUMEHTHI MO3BOJAT TOJIYyYaTh JOCTOBEPHYIO MH(OPMALUIO O MPOTEKAHWM TEX WM HMHBIX XMMHUYECKHX IPOIECccax, O CBOMCTBAx
BeniecTB. Ha OCHOBE MOJyYeHHBIX 3KCIIEPUMEHTAIBHBIX JaHHBIX OOydaeMble CMOTYT CAMOCTOSITEIBHO JIEJIaTh BBIBOJBI, 0000IIATh PE3yJbTaThl, BBISBIATH
3aKOHOMEPHOCTH, YTO OJJHO3HAYHO OY/ET CIIOCOOCTBOBATH MOBHIIICHHIO MOTUBAIIUK O0YyUCHHS IIKOJIBHUKOB.

Jis n3ydeHus npeameTa « XMMEs» Ha 3Tarie OCHOBHOTO o01iero oopazoBanus orBoautcs 140 gacos: 8

kinacc —70 J9acos;

9 kiacc —70 gacoB (68 4acoB MO TUTAHUPOBAHHUIO).

JlaHHasi oOpa3oBatebHas MporpaMmma 00ecrieyMBaeT YCBOCHUE YUAIMMUCS BAKHEHIITMX XUMHUECKUX 3aKOHOB, TEOPHU U TIOHITHI; (POPMHUPYET
MIPEJICTABIICHUE O POJIM XUMHUH B OKPYXKAIOIIIEM MHUPE M KHU3HU uesioBeka. [Ipy 3 ToM OCHOBHOE BHUMAaHHUE YCISCTCS CYITHOCTH XUMUYCCKUX PEAKITUH U
METOJIaM MX OCYIIECTBIICHHS.

OJIHUM W3 OCHOBHBIX MPUHIIUIIOB MOCTPOCHUSI MIPOrPAMMBI SIBIISICTCS MPUHIIMIT JOCTYITHOCTU. DKCIIEPUMEHTAJILHBIC TaHHBIC, MTOTYYCHHBIC YIAIUMHUCS
MIPH BBIMIOJTHCHUN KOJMYECTBCHHBIX OIBITOB, MO3BOJIIOT YYAIIMMCS CAMOCTOSITEIILHO JIeJIaTh BBIBOJIBI, BBISIBIIATH 3aKOHOMEPHOCTH. [10/1X0/TbI, 3a105KEHHBIC B
coJiep’kaHUe MPOTPAMMBI Kypca, CO3Jal0T HEOOXOAUMBIE YCIIOBUS JIJIsi CHCTEMHOTO YCBOCHHS YYalIMMHKCS OCHOB HAyKH, /Ui 00€CTIeYeHHs Pa3BUBAIOIIETO U
BOCIIUTHIBAIOIIECTO BO3JCHCTBUSI OOyUeHHs Ha JIMYHOCTH ydarierocs. dopmupyembie 3HaHUS JTODKHBI CTaTh OCHOBOM CHUCTEMbI YOCKICHHUH IIKOJIBHUKA,
LEHTPATBHBIM SAPOM €0 HAyYHOT'O MHPOBO33PEHHUS.

Ha o©6a3e mentpa «Touka pocra» oOecriednBaeTcs peanu3aiusi OOpa30BaTENbHBIX NPOTPAMM €CTECTBEHHOHAYYHOW ¥ TEXHOJIOTHYECKOM
HaIpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHU C TPEOOBAHUSMHU 3aKOHOJATENILCTBA B chepe oOpa3oBaHHs U ¢ y4€TOM pekoMeHmaimii denaepanibHOTO
orepaTopa y4eOHOro mpeamMeTa « XuMHS».

OO0pa3oBarenbHas MporpaMmMa Mo3BOJISCT HHTEITPUPOBAThH PeaTi3yeMbIe IOAX0/IbI, CTPYKTYPY U COJIEP)KaHUE IPU OPraHU3aluu 00yUYCHHSI XUMUHU B 8—9
KJIaccaX, BRICTPOCHHOM Ha 0a3e JII000ro U3 JOCTYIHBIX YUeOHO-METOIuYecKuX KoMmIuiekcoB (Y MK).

Hcnone3oBanue obopynoanus «Touka poctay npu peanusaruu qaHHor Ol mo3BosiseT cozoams yciosus:. —

JUTSL paCIIMPEHUS COICPIKaHMS MIKOJIBHOTO XMMUYECKOTO 00pa30BaHus;

—  JUIS TIOBBINIICHUS TIO3HABATEILHON aKTUBHOCTH 00YUaIONUXCS B €CTECTBEHHOHAYYHOH 00J1acTH;
— U pa3BUTHSA JJUYHOCTH peOEHKA B TIporiecce 00yUeHUsT XUMHUH, €T0 CIIOCOOHOCTEH, OPMHUPOBAHUS U YIOBICTBOPSHHS COIIMATLHO 3HAYUMBIX

HMHTEPECOB U MOTPEOHOCTENH;



— U1t paboThI ¢ OJJapEHHBIMH IIKOJIBHUKAMH, OPTraHU3aIMH UX Pa3BUTHUS B PA3JIMYHBIX 00JaCTIX 00pa3oBaTesIbHOM, TBOpUECKOil nesTenbHocTH. Lean
U 32124

— Peanm3zamust o0CHOBHBIX 00111€00pa30BaTEbHBIX IPOrPaMM IO y4eOHBIM IpeAMETaM eCTECTBEHHOHAYYHOM HAIPaBIEHHOCTH, B TOM YHCIIE B paMKax
BHEYPOYHOH JEeSITeTbHOCTH 00YJaIOLINXCS;

— BBEJCHUE COBPEMEHHBIX CpEACTB OOY4YeHHMS W BOCHHTAHUS MJI1 HU3y4eHHA (B TOM 4YHCIE OHKCIEPUMEHTAIbHOIO0) IUCHUIUIUH (MOIYJIei)
€CTeCTBEHHOHAYYHOW HAIPAaBJICHHOCTHU TPHU pealu3allid OCHOBHBIX O0IIE00pa30BaTEIbHBIX MPOTPAaMM U JIOMOJHUTEIBHBIX 00IIe00pa30oBaTEIbHBIX
MporpaMM, B TOM YHCJIE IS PACIIMPEHUS COIEPKaHUs Y4EeOHOT0 MpeaMeTa «XUMUSD».

— BOBJICYCHHUE yYAIIUXCS B MPOCKTHYIO ACSITEILHOCTb.

[Ipodunbubiii xommiiekT obopynoBanus IieHTpa «Touka pocra» oOecneunBaeT 3(PPEKTUBHOE HOCTHKEHHE O00pa30BaTENIbHBIX pPE3YJIbTaTOB
00y4aroUMMHCs N0 MPOrpaMMaM €CTECTBEHHOHAYYHOW HANpaBICHHOCTH, BO3MOXHOCTh YIITYOJIEHHOTO M3YyUEHUS OTIEIbHBIX MPEIMETOB, B TOM YHCIE IS
(dbopmMHpOBaHUS HM300pETATENHCKOTO, KPEATHBHOTO, KPUTUYECKOTO MBINUICHHS, Pa3BUTHA (YHKIHMOHATIBHOM TI'PAMOTHOCTH Yy OOYYaroIIUXcs, B TOM YHCIIE
€CTeCTBEHHOHAYYHOU ¥ MaTEMAaTUYECKOM.

DKCIIEpUMEHT SIBJISIETCS HCTOYHUKOM 3HAHUN M KPUTEPHEM UX UCTUHHOCTH B Hayke. KoHnenus coBpeMeHHOro 00pa3oBaHus OAPa3yMeBaeT, YTO B
y4e0HOM SKCIIEPUMEHTE BEAYIIYIO POJIb TOJDKEH 3aHATh CAMOCTOSATEIBHBIN HCCIIeI0BATEIbCKIN YICHUYECKUI SKCTIEPUMEHT.

CoBpeMeHHbIE SKCIIEPUMEHTAIbHBIC UCCIEIOBAHUS 1I0 XUMHUH YK€ TPYIHO MPEICTaBUTh 0€3 MCIOIb30BaHHUS HE TOJIBKO aHAJOTOBBIX, HO U IH(PPOBBIX
M3MepUTENbHBIX MpudopoB. B @enepansuom [Nocynapcrsennom O6paszosarensHom Cranpapre (PI'OC) npomucaHo, 4TO OJHUM U3 YHUBEPCATBHBIX YY€OHBIX
JeWCTBUI, NPUOOPETaeMbIX YYaITUMHUCS, TOJDKHO CTaTh yMEHHUE
«TIPOBE/ICHUS ONBITOB, IPOCTHIX IKCIIEPUMEHTATIBHBIX UCCIEIOBAHU, IPSIMBIX H KOCBEHHBIX H3MEPEHHI C UCIIOIh30BAHUEM aHAJIOTOBBIX M U(PPOBBIX
MU3MEPUTENIEHBIX TPUOOPOBY.

Y4eOHbIi SKCIIEPUMEHT TI0 XUMHH, IPOBOAMMBIN Ha TPaIUIIMOHHOM 000pyI0BaHNH, O€3 MPUMEHEHHs HUPPOBBIX Jab0opaTopuii, HE MOXKET TO3BOJIUTH B
MOJIHOM Mepe pelInTh BCE 337a4l B COBPEMEHHOM ILIKOJIE. DTO CBSI3aHO € PSIIOM MPUYUMH:

—  TPaaUIMOHHOE HIKOJBHOE o0opyaoBaHKE U3-32 OTPaHUYEHHS] TEXHHYECKUX BO3MOKHOCTEH HE MO3BOJISIET TPOBOIUTH MHOTHE

KOJINYECTBEHHBIEC UCCIICIOBAHMUS;
—  JUINTENILHOCTH NMPOBEACHUS XUMHUYECKUX MCCIIEIOBAaHUI HE BCET/Ia COTTIACYEeTCs C JUTUTENbHOCTHIO YUeOHBIX 3aHSATHI; —
BO3MO>XHOCTbH IPOBEICHUSI MHOTHX UCCIIEJOBAaHUN OTPAHUYMBACTCS TPEOOBAHUSIMH TEXHUKH 0€30MaCHOCTH U JIp.
Hudposas maboparopus MOJTHOCTHIO MEHSET METOJIMKY U COJIEPYKAHHUE DKCIIEPUMEHTAIBHOM JATEIIbHOCTH U PEIIAeT BBIIICTIEPEYHCICHHBIC TPOOIEMBI.
[Iupokuil crexkTp JaTYMKOB MO3BOJSET y4allUMCSl 3HAKOMHUTBCS C TapamMeTpaMu XHMHUYECKOTO HSKCIEpUMEHTa He TOJIbKO Ha KadeCTBEHHOM, HO M Ha
KonruecTBeHHOM ypoBHe. LludpoBas maboparopus mo3BOJISIET BECTH UIMTEIBHBIA IKCHEPUMEHT Ja)X€ B OTCYTCTBHE JKCHEPUMEHTATOpa, a 4acToTa HX
HU3MEPEHUM
HEMNO/IBJIaCTHA YeJIOBEYECKOMY BOCIPHUSTHIO.
B mporniecce ¢popmupoBaHus SKCTIEPUMEHTATLHBIX YMEHUH YISHUK 00ydaeTcs MPeICTaBIsTh HHGOPMAIio 00 UCCIICIOBAHUN B YETHIPEX BHIAX:
— B BepOaJbHOM: OMHUCHIBATH HKCIIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJIE/b SKCIIEPUMEHTA, (PMKCUPOBATh BHUMAaHKHE HA U3MEPSIEMbIX BETUUUHAX,
TEPMHUHOJIOTHU;

— B TaOJMYHOM: 3aMOJHATH TaOJIMIbI JAaHHBIX, JEKAIIUX B OCHOBE MOCTPOSHUS IpaUKOB (TIPU 3TOM y yYaIIUXCSl BO3HUKAET MEPBUYHOE
Mpe/ICTaBICHUE O MaclITabax BEJIUYUH);

— B rpaduyecKkoM: CTpOUTH IpaUKHU MO TAOJUYHBIM JAaHHBIM, YTO AAET BO3MOXKHOCTh MEpeXoja K BBIIBWKEHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH
MEXy BEIUYMHAMHU (IPU 3TOM YYUTENb IOKa3bIBA€T MPEUMYLIECTBO B BH3YyalHM3allMM 3aBUCUMOCTEH MEXIy BEJIMYMHAMM, HATJISIHOCTH M
MHOTOMEPHOCTb);



— B BHJI€ MaTEMaTHUYECKHUX YPABHEHUM: JaBaTh MAaTEMaTUUYECKOE ONMMCAHUE B3aUMOCBSA3H BEJIMUMH, MaTeMaTHYecKoe 0000IIeHueE.
[Tepexox OT KaxIOro sTama MpeICcTaBICHUS WHPOPMALMHU 3aHMMAeT JOBOJIHHO OOJNBIION MPOMEXYTOK BpeMeHH. B 7—8 kiaccax 3TOT mporecc

HEO0OXO0IMM, HO B CTapIIMX KJIaccax MOXHO ObUIO OBl 3TO BpeMs MOTPATUTh Ha pemieHHe Oojiee BaKHBIX 3a1ad. B 3Tom muane mudpossie gabopaTopuu

CYUIECTBEHHO SKOHOMSAT BpeMs. OJTO BpeMsi MOXXKHO mnoTpatuth corjacHo ®I'OC Ha ¢opmMupoBaHHE HCCIEAOBATEIbCKUX YMEHHMH YYalUXcs, KOTOpBIE

BBIPAYKAIOTCS B CJICAYIOLIHX JCHCTBHSAX:
oTpeiesieHUe MPOOIIEMBI;
MIOCTaHOBKA MCCIIE0BATENbCKON 3a/1a4H; —

IJJAHUPOBAHUE PELICHUS 3a]1a4u;
MTOCTPOEHUE MOJENEH;

BBIIBIJKEHUE TUTIOTES;
JKCIIEPUMEHTANIbHAsI IPOBEPKA THITOTE3;
aHaJIN3 JaHHBIX SKCTIEPUMEHTOB WM HAOIOCHHMIA; —

(b opMynupoBaHUE BBIBOJIOB.



1. COAEPKAHUE INPOI'PAMMBI
BHeypo4Hoil neaTenbHOCTH «XUMMUSA» nia 8 kiaccos
¢ HCI0JIb30BaHKEeM 000pyaoBanus uudposoii jadboparopun
«Touka pocra»

Pa3nen 1. OcHoBbI SKkcniepuMeHTANbHOH XuMuH(10 )

Xumus — HayKa SKcliepuMeHTanbHas. BBoaHbIi uHcTpyKTax o Th

Jemoncmpayuonnwtii Ixcnepumenm Ne 1.030aKoMIIeHHE € 1a00PaTOPHBIM 000PYIOBaHUEM; TIPUEMBI O€30T1aCHOM pabOThI ¢ HUM.
Ilpakmuueckan paboma Ne 1. IlpaBuna TexHUKH 0€30MaCHOCTHU TpU padboTe ¢ 1abopaTOpHBIM 000pya0oBaHHeM. M3ydueHne cTpoeHus TIaMEeHI»
MeToapl MO3HAHUS B XUMHH. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUH

Jlabopamopnutii oneim Nel.PaccMoTpeHHEe BENIECTB € PA3IMYHBIMUA (PU3NYSCKUMHU CBOWCTBAMU (MEIb, JKEJIe30, IIMHK, Cepa, BOJa, XJIOPH] HATPHS)
Jlaoopamopnwtii onvim Ne2. «3mepenne TeMneparypsl KUIIEHNs BOJBI C TIOMOIIBIO AATYMKA TEMIIEPATYPbl 1 TEPMOMETPAY

Jlabopamopnutii oneim Ned. Paznenenue cMecH KeJIe3HbIX OMUIIOK U CEPBI C MOMOLIbI0 MarHuTa.

Jlabopamopnuiii oneim Ne5.I1purotoBieHne U pa3aeieHne CMECH Kelle3a U Cepbl, pa3iesieHue cMecr HeTH 1 BOJBI (PACTUTEIHHOTO Maciia U BOJIBI).
Ilpakmuueckasa paboma Ne2. OpnasieHne HaBBIKAMU pa3/ieNICHUs OJTHOPOIHBIX M HEOTHOPOIAHBIX CMECeil: OTcTauBaHue, PUIbTPOBAHUE, BHITAPUBAHUE,
KPUCTAIUTU3AIMS, TUCTHUISIINA (TIePEeroHKa).

dusnyecKkre U XMMUYECKUE SIBICHUS.

Jemoncmpayuonnstit Ixcnepumenm Ne 2. «BplieneHre 1 NOIOIEHUE TeIla — IPU3HAK XUMUYECKOU PEeaKIm»

Jlabopamopnuetit onvtm Nel(.Ilpumepbl XUMUYECKUX SIBICHUI: TOPEHHUE TPEBECUHBI, B3aUMOACHCTBHE MpaMopa C COJISTHOM KUCIOTOM.

ATOMBI 1 MOJIEKYJIBI, HOHBI. BeliecTBa MONIEKYIISIPHOTO U HEMOJIEKYJIIPHOTO CTpoeHMs. KpucTtannndeckue pemeTKy.

[IpocTeie u ciioXkHBIE BelecTBa. XUMUYECKHUI a1eMeHT. XuMuueckuid 3Hak. [IpocTeie BeniecTBa: MeTalIbl U HEMETAJIbI.

Jlabopamopmnutit onvim Ne 11. 3HakoMCTBO ¢ 00pa3liaMu MPOCTHIX BEHIECTB: METAIUIOB U HEMETa/UIOB. OnrcaHue CBOMCTB.

Jlabopamopnutit onvim Ne 13. 3HaKOMCTBO ¢ 00pa3IiaMy CIIOKHBIX BEIIECTB, MUHEPAJIOB M TOPHBIX Mopo. OnucaHue CBONUCTB.

Jlabopamopnutit onvim Nel4.VcribiTaHne TBEPIOCTH BEMIECTB C MOMOIIBIO KosuteKiuu «lllkana TBeprocTuy.

®opmyibl CI0KHBIX BelecTB. KauecTBEHHBIN M KOJTMUECTBEHHBINH COCTAB BELIECTBA.

Jlemoncmpayuonnstii Ixcnepumenm Ne 5. «Paznoxenne ocHoBHOTo kapOonara meau (II) (manaxura)»

®opMmybl CI0XKHBIX BelecTB. KauecTBEHHBIN U KOTMUECTBEHHBIN cocTaB BelecTBa. Ha3BaHMs CIOXKHBIX BEIECTB. PeakTHBBI. DTUKETKH.
['pymnmbl XpaHeHus: peakTHBOB. Y CIIOBUSI XPAaHEHHS 1 UCTIOIH30BAHMS.



3aKOH COXpaHEHMsI MacChl BEILIECTB.

Jlabopamopmetit onetm Nel5.11puzHaku NIpOTEKaHUSI XUMUYECKUX PEAKIIMN: HArpeBaHUE METHON ITPOBOJIOKH; B3aMMOJICHCTBHE PACTBOPOB €JIKOT0 HATpa
U XJIOpUJa ME/IN; B3aUMOJICHCTBUE PACTBOPOB YKCYCHON KHCIIOTHI U TUAPOKApOOHATA HATPHUS.

Xumuueckue ypaBHeHUs. BrIoaHEeHNE TPEHUPOBOUHBIX YIPA)KHEHUN 1O COCTABJIEHUIO YPABHEHUN XUMHUECKUX PEaKLIMiA

Tumpl XUMUYECKUX PEaKIIHi

Jabopamopnwiii onetm Nel 6. Tunsl XUMHUECKUX peakUuii: pasnoskenue ruapokcuaa meau (11); B3aumopeiictue sxenesa ¢ pactBopom xsopuaa meau (II),
B3aumMozeiicTaue okcuaa meau (I1) ¢ pacTBopom CossiHOM KHCTOTHI

Paznen 2. [IpakTUKYM 10 M3YyUYEHHUIO Ia30B: KUCJI0pPoaAa U Bogopoaa (7 4)

Kucnopona. Peakuuu, nucnosnbp3yemsbie 71 MOTyYeHHUS KUCIOPOoa B TabopaTopuu

Jemoncmpayuonnwiii sxcnepumenm Ne 7. «lloxydenue u cobnpanue Kuciopoaa B 1a00paTOpUU U 3aII0JTHEHNUE UM T'a30MeTpay
Xumuueckue cBoiicta kucinopoaa. OKCHIbI.

Jlabopamopnutii oneim Nel7.«"openue cepbl u hocdopa Ha BO3AYXE U B KUCIOPOJIE»

Jlabopamopnutit onvim Nel8.«I"openue xene3a, MEIH, MarHusi Ha BO3yXe U B KUCIOPOJE»

Jaboopamopnwiii oneim Nel9. Paccmotpenne o6pasioB okcunoB (yriaepoaa (IV), Bomopona, pochopa, Mmean, KamabIius, xKene3a, KpeMHHS).
IToaroroska xk ' 1A, BIIP

Bo3znyx u ero cocras.

Jemoncmpayuonnwiii Ikcnepumenm Ne 8. «OnpeneneHre COCTaBa BO3AyXa»

Bonopon. [Tonyuenne Bomopona. Mepsl 6e3omacHocTy ipu padbote ¢ BogopoaoM. [Iposepka Ha uuctoty. ['pemyunii ras.
Hemoncmpayuonnsiii sxcnepumenm Ne 9. «Ilonydenue u cobupanue Bogoposa B naboparopuu. OnsiT KaBenauiay

Xumuueckue cBoiicTBa Bogopoa. [Ipumenenue.

Jemoncmpayuonnstii Ixcnepumenm Ne 10.«Ilonyderne Bogopoa peakiueil alfoMUHNS CO CMECBIO Cyb(daTa MEI U XJIOPHIA HATPHUS
Jlemoncmpayuonnwtii Ixcnepumenm N 11.«3annMaTenbHbIE OTBITHI C BOJIOPOIOM: JIETaroIasi 0aHKa, B3PBIBAIOIIUECS My3bIPH, JIETAIONINE MBUIbHBIC
LIApUKHU.

Tecmoegwtii kKonmpons: «IIpaKTUKYM 110 H3YYESHHUIO Ta30B: KUCIOPOJIa H BOJIOPOIAY.

Pasnea 3. [IpakTKyM 110 M3Y4YEHMIO CBOICTB BOABLI M pacTBOPOB (9 1)

Bopa. Metozp! onpenienieHust cocTaBa BOJBI - aHATM3 U CHHTE3.

Jlabopamopnutit onvtm Ne 20.«OnpeneneHne BoIOIPOBOIHON U JUCTUILIUPOBAHHOM BOJIBI»

duznyeckre U XMMUYECKUE CBOMCTBA BOJIBI.

Jaoopamopnwtii oneim Ne21.Oxkpacka UHAUKATOPOB B HENUTpaIbHOM cpefie

Jaboopamopnwtii oneim Ne22.CpaBHeHue npo0 BOAbI: BOJONIPOBOIHOM, U3 TOPOJICKOTO OTKPBITOTO BOJOEMA.
Bona — pactBopurens. PacTBopsI.

Jlabopamopmetit onvim Ne 23. «3yueHrie 3aBUCUMOCTH PaCTBOPUMOCTH BEIIIECTBA OT TEMIIEPATYPHD»
HaCBIH_ICHHBIC 1 HCHACBIIIICHHBIC paCTBOPLI.

Jlabopamopnwiii oneim Ne 24. «Habdarooenue 3a pocmom Kpucmaniios»



Jlabopamopuusiit oneim Ne 25. «Ilepecvluiennwiii pacmeopy

Ilpaxmuueckasn pavoma Ne 3 «Onpeodenenue KOHUCHMPAUUU 6CULECE KOJIOPUMEMPULECKUM MEMOO0OM HO KATUOPOBOUHOMY ZPAPUKY»
Kpucrannoruapatsr.

Jlabopamopnutit onvim Ne 26.«Onpedenenue memnepamypvl paznoiceHus KpUCMainozuopama

IToaroroeka xk 'NA, BIIP

Tecmoeswtii Konmpoas: «IIpakTUKyM IO U3YUYEHHUIO CBOMCTB BOJBI U PACTBOPOBY.

Paznen 4. OcHoBBI pacueTHOM xumnu (4 4)

Monps — enuHuIa Koan4ecTBa BeniecTBa. MossipHas Macca. BeruucieHus o XUMUYECKUM YPABHEHHSM.

3akon ABoranpo. MossipHslid 00beM ra3oB. OTHOCUTENbHAS TUIOTHOCTH Ta30B.

O06paboTKa HKCIIEPUMEHTAIILHBIX JAHHBIX C UCTIOIb30BaHHeM IH(poBoii madbopatopun «Touka poctay.UreHue rpadukoB, quarpamm

Pa3pen 5. [IpakTHKYM 10 U3Y4YE€HHUIO CBOICTB BelIeCTB OCHOBHBIX KJIACCOB HEOPraHMYeCKUX coequHenui (12 1)

Oxcuppl: Kiaccu(pUKaIys, HOMEHKIaTypa, CBOWCTBA, MOJIy4YeHHEe, IPUMEHEHHE.

Jlabopamopnuiii oneim Ne27. Habmoienue pacCTBOPUMOCTH OKCHJIOB aJIFOMUHUS, HATPUS, KAJIBLIMS U Melu B Boze. JlabopamopHhbotil

onvim Ne28.0Onpenenenne KuCI0THOCTU-OCHOBHOCTH CPEIbl MOTYYEHHBIX PACTBOPOB C IIOMOILBIO UHANKATOpa. JladopamopHuwiil

onvim Ne29. IlonydyeHue yriekucioro ra3a u B3auMOAEHCTBHE €r0 C U3BECTKOBOM BOJOM.

I'uapoxcuel. OCHOBaHUS: KiIacCU(pUKALKs, HOMEHKIATYpa, 0JIy4yeHHE.

Jlabopamopmnutit onvim Ne3().B3anumoeiicTBUE OKCUIOB KaJbIHs U Gocopa ¢ BOJIOMH, ONpeieNieHre XapakTepa 00pa30BaBIIErocs THAPOKCHIA C
[IOMOIIIbIO UHAUKATOPA.

Jlaoopamopnwtii oneim Ne 31.«Onpenenenue pH pasnuunsix cpen» Illpakmuueckasn

padooma Ne 4 «Onpenenenne pH pacTBOpOB KUCIIOT U LIETOUYEH)»

XuMuyeckue cBoicTBa ocHoBaHMM. Peakuus Heiitpanu3zanuu. Okpacka MHIMKATOPOB B IEJIOYHON U HEUTpalibHOM cpenax. [Ipumenenne ocHoBaHUM.
Jlaoopamopnwiii onvim Ne 32.«Peakuus HeUTpanuzauumy.

Jemoncmpayuonnwtii Ixcnepumenm Ne 12.«OcunoBanusi. TernoBoi 3pexT peakny TUAPOKCHUIA HATPHS C YTIIEKUCIIBIM Ta30M»»
Jlabopamopmustit oneim Ne33.B3anmMozeiicTBuE pacTBOPOB KUCIIOT CO IETOYAMH.

Jlaoopamopnwiii onvim Ne34.11lonydyeHrne HEpaCTBOPUMBIX OCHOBAHHUM U UCCIIEJOBaHUE UX CBOMCTB (Ha npumepe ruapokcuna meau (1I)).
AM(oTepHbIe OKCH/IBI U THIPOKCHUIBI.

Jaoopamopnwiii oneim Ne35.11lonyueHne ampoTepHbBIX OCHOBAHUN U MCCIIEI0BAaHUE X CBOMCTB (Ha mpumepe ruapokcuaa unnka (I1)).
Kucnotsl. Cocras. Knaccupukanusa. Homenknatypa. [lonydyenue Kucior.

XWUMUYECKUE CBOKWCTBA KUCIIOT

Jlabopamopnwiii onvtm Ne36.B3zanmonelicTBue MeTalyioB (MarHus, IIMHKA, Kelie3a, MEIU) C PACTBOPAMH KHCIOT.

Jaoopamopnwiii oneim Ne37.BzaumonetictBue okcuga menu (II) u oxcuaa nmHKa ¢ pacTBOPOM CEpHOM KHUCIOTHI.

Jaboopamopnuwtii oneim Ne38. BzaumoeiicTBie pacTBOPOB KHCIOT C HEPACTBOPUMBIMU OCHOBAaHUSIMHU.

Conu. Knaccuduxanus. Homenknarypa. CiocoObl noiaydeHus coyei

Ilpakmuueckan paooma Ne 5. «IlonydeHre MEIHOTO Kyropoca

CgoiicTBa coneil. ['eneTndeckas CBsI3b MEKy OCHOBHBIMH KJIaCCAMU HEOPTaHMYECKUX COETMHEHUN

IIpakTHyeckas padora Ne6.Pemenne sxcriepuMeHTaNbHbBIX 33/1a4 110 TeMe «[IpakTUKyM 1Mo u3y4eHHI0 CBOMCTB BEUIECTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEIUHEHUI



IToaroroska k I'MA, BIIP
Tecmoegwiii konmpoap: «IIpakKTUKYM O U3yUYECHHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCIMHEHUI.

Pa3nen 5. OcHOBBI ONIBITHO-IKCIIEPUMEHTAJILHOI U MPOEKTHOH AesaTeabHOCTH (164)
TexHrka 6€30MaCHOCTH MPH BBHITIOTHEHUH CAMOCTOSTENBHBIX ONBITOB U AKCIIEPUMEHTOB B IOMAIIIHUX YCIOBUSX U C UCIIOJIb30BaHUEM 000py10BaHUS
XUMUYECKOH JT1ab0paTopuH.
IIpakTnyeckasi padora Ne7. O6parieHue co CTEKIOM (CTHOaHNE CTEKISTHHOW TPYyOKH, M3TOTOBJICHHUE: MUIETKH; KalTWUISIPOB; MPOCTEUIIINX Y3JIOB;
MPOCTEHIIIUX TIPUOOPOB)
XHWMHWYECKUH aHAJIN3: KAYECTBEHHBIN U KOJIMYECTBEHHBIN
Teopernyueckrie OCHOBbI ONIBITHO-PKCIIEPUMEHTAJIbHOM U IPOEKTHOM 1€ATEIbHOCTH.
Br16op TeMbr ipoekra. IinanupoBanue 1esaTeTbHOCTH.
IToaroroBka npoexra. C60p uHGOpMaIUK 10 JaHHOHU Teme. MoeanpoBaHue MPOEKTHOM e TeIbHOCTH.
BrimonHenne yueOHbIX MPOEKTOB, OMBITHO-3KCIIEPUMEHTAIBHBIX Pa0oT.
IIpakTnyeckne padorsl Ne§-12 o TeMaM NPOEKTOB yUaIIUXCS
[ToaroroBka y4yeOHBIX MTPOEKTOB K 3aIIUTE
IIpoMme:xxyTouHas aTTecTauus. 3alUTA MPOEKTOB
[Moaroroska k 'NA, BIIP: pemenre mpakTUKO OPUEHTUPOBAHHBIX 3aIaHUN
ITonroroska k 'MA, BIIP: pemieHne npakTUKO OpUEHTUPOBAHHBIX 3a1aHUN
O06001meHune, cucTeMaTH3aIysI U KOPPEKIUs 3HaHUH ydamuxcs 3a kKype « XMUMUS», 8 kiacc.
TecTOBBIII KOHTPOJIb.

Temamuxa onslmHo-IKCREPUMEHMATILHBIX U HPOCKMHBIX PAGOmM C UCNOIb308aHuem 060pyoosanus yenmpa « Touxka pocmay: 1.
DKcrnepTu3a NpoayKTOB MUTAHUS IO YITAKOBKE.

2. OnpeneneHne KauecTBa BOIOMPOBOIHON BOIBI.

3. Omnpepenenre CBOWCTB BOJONPOBOAHON U AUCTUILTMPOBAHHON BOJIBI. 4.

KucnoTHocTh aTMOC(EpPHBIX 0CAKOB.

5. Ilony4deHune KpUCTAIIOTHIPAaTa METHOTO KyIopoca.

6.Habnroienue 3a pocTOM KpUCTAJIIOB.

7. IlomydeHue nepechIeHHBIX PaCTBOPOB.

8. Onpeznenenue TeMneparypbl pa3aoKeHUs] KpUCTaIOTuapaTa.

9. Omnpeenenne KUCIOTHOCTH TTOYBHI.

10. M3yyeHue menoYHOCTH Pa3iMyHbIX COPTOB MblJIa M MOIOLIUX CPEJCTB.

11. MunukaTtopHble CBOMCTBA pa3IMYHbIX PaCTEHUI U BETOB (c onpeneneHrueM pH pacTBopoB).

12. Onpenenenune kayecTBa XjaeOoNeKapHOH MyKH U XJieba.

13. Onpenenenue kauecTBa KUCIOMOJIOYHBIX IIPOAYKTOB.

14. Onpenenenue 3aBUCUMOCTH U3MeHeHHs pH 1eTbHOr0 U MacTepu30BaHHOI'O MOJIOKA OT CPOKOB XPAHEHHMS.
15. OuuncTka Bo/bI MEPETOHKOM.

16. OuucTKka BOJbI OT 3arpsi3HEHUH.

17. [lpuroToByieHre MOYBEHHOMN BHITSDKKHU U oripejenenue ee pH.



18. Omnpesenenue CTeNeHr 3aCOIEHHOCTH MTOYBHI.

19. KonudecTBeHHOE OMpeieNieHUE 3arpsi3HEHHOCTH BEIIECTRA.

20. Onpenenenune macchl okcuaa menu (II), oOHapyxenne oxcuma yrinepona (IV) u Boapl, momydaeMbIX PpH pa3ioKeHUH OCHOBHOTO KapOOHAaTa MeT!
(manaxura).

21. Ilonyyenue, coOupanue u UIeHTUPUKALUS Ta30B (BOIOPOAa, KUCIOPOIa, YIICKUCIIOro ra3a, aMMUaKka), MOHTaX COOTBETCTBYIOIIUX MPHUOOPOB.

COIAEPKAHUE ITPOI'PAMMbI
BHeYypO4HOIl AesiteabHocTH «XUMMUS» st 9 kiacca

¢ HCIO0JIb30BaHNEeM 000pyaoBanus uudposoii Jadboparopun
«Touka pocra»

Beeaenue B kype «Xumus-9» (2 4)

Beoonuwuii uncmpyxmaoic no Th. Xumus — Hayka dKCIIepUMEHTaJIbHAS.

Jemoncmpayuonnwtit 3kcnepumenm Ne 1.03naxomnenue ¢ 1a00pamoprvim 000py0oeanuem; npuémsl 6e30nacHoil padomaul ¢ HUM.
BXOI[HO@ TECTUPOBAHUC I10 TCOPECTUICCKHUM U IIPAKTUYCCKUM 3HAHUAM 3a 8 kmacc

Pa3znen 1. MHoroo0pa3ue XuMH4eCKHX peaKluil B IKCePUMeHTAIbHONH XumMun (154)

Tema 1. Knaccugukauyus xumuueckux peaxyuii (6 u)

Krnaccudukamuss XUMUYECKUX peakuuid, peaknud COCIWHEHHs, pa3JOXKEHHs, 3ameleHus, oOmeHa. OKHCIUTENbHO - BOCCTAHOBHUTEIBHBIC PEAKIUH.
OxkucnuTens, BOCCTAHOBUTENh, MTPOIIECCH OKUCIICHHUsI, BoccTaHOBIeHUs. COCTaBiIeHUE YPABHEHUH OKUCIUTENBHO - BOCCTAHOBUTEIBHBIX PEAKIMK C TIOMOIIBIO
METO/1a JIEKTPOHHOTO OaaHca.

TerutoBbie 3¢ (HEKTHl XUMUYECKUX PeaKIHid. IK30TEPMHUECKUEC U SHTOTCPMHUUCCKUC PEAKIIHH.

Tepmoxumuueckue  ypaBHeHUs. CKOPOCTb XUMUYECKHUX peakid. DaKTOpbI, BIUAIOIINE HA CKOPOCTh XUMUYECKUX peakiuil. [lepponavanbHble
MPENICTABICHUS O KaTallnu3e.

Jlemoncmpayuu./lemoncmpayusi onvimos, 8bIACHAIUWUX 3A8UCUMOCHTL CKOPOCMU XUMUYECKUX PeaKyull Om Pasiuidtblx (hakmopos.

Tabauyvr « Obpamumvie peaxyuuy, «Xumuueckoe pasrogecuey, « CKOpocms XUMULECKOU PeaKyuuy.

Pacuemmnvie 3a0auu. Pacuemul no mepmoxumuueckum ypasHeHUusM.

Ipaxmuueckasn pavoma Nel. H3yuenue 61uanus yciosuil npo8eOdeHUst XUMUYECKOU PeaKyuu Ha eé CKOPOCHb.

Ob6parumbie peakiuu. [ToHSTHE 0 XUMUYECKOM PaBHOBECHH.

Tema 2. Inexmponumuueckasn ouccoyuavus (9 1)

XUMHUECKUE PEAKIMU, UIYIIHE B BOJHBIX PACTBOpaX. DJIEKTPOJIUTHI U HEANEKTPoauThl. oHbl. KaTHOHBI 1 aHHOHBL. ['uipaTHas Teopust pacTBOpPOB.
DNEeKTPOIUTHIECKAs IUCCOLUANNS KUCIIOT, OCHOBAaHUMH, coseil. Ciabble U CHIIbHBIE 3NeKTpoauThl. CTeneHsb Aucconnanyy. Peakium HoHHOTO 0OMeHa. Y clIoBHSA
MIPOTEKAaHUs peakiuii oOMeHa 710 KOHIIa. XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COCTMHEHUI B CBETE MPEICTaBICHUN 00
JNEKTPOJINTUYECKON JUCCOLMALUU U OKUCIUTEIBbHO — BOCCTAHOBUTEIbHBIX PEAKLIUAX.

[TonsTHE 0 TUIpPONH3E CONEN.

Pacuémul no ypasnenusam xum. peakyuii, eciu 0OHO U3 geuyecms 0aHo 6 u3ovimKe.

Hemoncmpayuu. Hcenvimanue pacmeopos éewjecms Ha 21eKmpudecKyo npogooumocmo. Jlgudicenue uoHo8 6 31eKmpuieckom nose.

Jlabopamopnyuie onvimul. Peakyuu obmena medxcoy pacmeopamu 31eKmpoumos.

Ilpakmuueckaa paooma Ne2. Peuwienue 3xkcnepumenmanvroix 3adau no meme «Ceoiicmea Kuciom, 0CHOBAHUIL U CONEH KAK 1EKMPOIUMOE).



TecToBBIl KOHTPOJIb.

Pazpen 2. [IpakTHKYM 10 H3YYEHHIO CBOMCTB MPOCTHIX BeIIECTB: HEMETAJIIIOB U METAJLJIOB, HX coequHeHni (394)

Tema 3. I'anozenwt (5 u)

Hewmerannsl. ['anorensl. [lonoxenue B mepruognIecKOd CHCTEME XUMHUECKUX 3JIEMEHTOB, CTPOEHUE UX aTOMOB. HaxoxkaeHue B npupoae. Pusndyeckue u
XMMHYECKHE CBOMCTBA rajoreHoB. [lomyuenue n mpuMeHeHre rajJoreHoB. Xuop. @u3ndeckne U XUMUIeCKHe cBOMCTBA xiopa. [I[pumenenune xmnopa.
XnopoBoaopoa. @uznueckue cpoiicta. [lonyuenue. ConsiHas kucnora u ee conu. KauecTBeHHas peakiys Ha XJIOpUJ — MOHBL. Pacro3HaBaHue XJI0pu/IoB,
OpOMHIOB, HOIHIOB.

Hemoncmpayuu. Puzuueckue ceotlicmea canozenos. Ilonyuenue xa10posodopooa u pacmeopenue e20 8 800e.

Jlabopamopuvie onvimul. Pacnosnasanue consanoi Kuciomoi, Xaopuoos, Opomuoos, uoouoos u 1ooaq.

Ilpaxkmuueckan paboma Ne 3. Ilonyuenue conanou Kuciomol u uydeHue e€ ceoicma.

Tema 4. Kucnopoo u cepa (8 u)

Kucnopon u cepa. IlonmoxxeHne B NMEpUOIMYECKON CHUCTEME XHMHYECKHX JJIEMEHTOB, cTpoeHHe ux atoMoB. Cepa. Ammorponus cepbl. dusmueckue u
xumuyeckue cBoictBa. Haxoxzaenue B mpupope. [lpumenenue cepol. CepoBogopoa. CepoBopoponHas KucioTa M ee conu. KadecTBeHHas peakiusi Ha
cyiabdua- nonbl. Oxcun cepsl (IV).

Cepnas xucnora. XUMHUYECKUE CBOICTBA pa30aBIeHHON U KOHIIEHTPUPOBAHHOM CEpHOM KUCIOTHI. KauecTBeHHas peakuus Ha Cyinb(ar- HOHbl. XUMUYECKUE
peaxIyy, JIeKalue B OCHOBE TOIYYEHHsI CEPHOM KHUCIIOTHI B IPOMBIIUIEHHOCTHU. [IprMeHeHe CepHON KUCIIOTHI.

Hemoncmpayuu. Annomponus Kuciopooa u cepbl. 3HAKOMCMBO ¢ 00PaA3yaAMU NPUPOOHBIX CYIbPUO08, CYIbPAMO8.

Jlabopamopnvie onvimul. Pacnosnasanue cynvguo-, cyrvum- u cyrvgham-uonos 8 pacmeope

Ipaxmuueckasn paboma. Pewenue sxcnepumenmanbhuix 3a0ay no meme «Kuciopoo u cepay.

Tema 5. A3om u ¢pocgpop (9 u)

A3zot u docdop. Ilonoxenne B MepHOANYECKON CHUCTEME XMMHUYECKHX HJIEMEHTOB, CTPOCHHE HX aTOMOB. A30T, (U3MUECKHUE U XUMHUECKHE CBOIWCTBA,
nojy4yeHue u npuMeHeHue. KpyroBopor azora B mpupone. AmMvuak. Pusnueckne W XMMHYECKHE CBOMCTBA, MoiydeHue, npumeHenue. Colm aMMOHHSL.
A3oTHas KucioTa U ee cBoiicTBa. OKHUCIHUTENbHBIE CBOIMCTBAa a30THOM KUCIOTHI. [loiaydyeHue a30THOW KUCIOTHI B Jnaboparopuu. XWMHUYECKUE PEaKIIny,
JIeKaIIe B OCHOBE MOJTyYEHHS a30THOM KHCIOTHI B MPOMBINUIEHHOCTH. [Ipumenenue. Comu. A30THBIE y100peHusl.

®ocdop. Amnorponus. Guznyeckue u xumuueckre cBoiictBa. Oxeua docdopa (V). PochopHast KHCIOTa, €€ COTU U yIOOPEHHUSL.

Hemoncmpayuu. Ilonyuenue ammuaxa u e2o pacmeoperue 6 6ooe. O3naxkomierue ¢ 06pa3yamu RPUPoOOHsbIX HUMpamos, ¢ocpamos.

Jlabopamopnule onvimul. B3aumooeticmeue coneii ammonuss co werouamu. O3Haxomienue ¢ a3omubimu u hocghopHuimu y0oopeHUusMU.

Ilpakmuueckasn padoma Ne5. Ilonyuenue ammuaxa u usyuenue e2o c60UCHE.

Pewenue 3a0au na onpeoenenue maccosoii (065EMHOLL) 00U 8bIX00A NPOOYKMA PeaKyuil Om meopemuiecki 603MONCHOZO.

Tema 6. Yznepoo u kpemuuii (8 u, no nianuposanuio — 7 4))

VYrnepoa u kpemuuii. I[lonoxenue B nepuoAMYECKON cUCTeMe, CTPOEHUE aTOMOB. YriaepoA. Amtorponus. Ousnueckre 1 XUMUYECKUE CBOMCTBA yriepoa.
Ancopbuus. YrapHbiii ra3. YTIEKUCbIN ra3. YToNbHAs KHCI0Ta U ee coni. KadyecTBeHHas peaknus Ha kKapOoHAT — HOHBL. KpyroBopoT B mpupo/e.

Kpemuuii. Oxkcun kpemuus (IV). KpemHueBas kuciora u ee CoJu.

Crexuro. L{emenT.

Hemoncmpayuu. Kpucmannuueckue pewiemku aimasa u epagpuma. 3HakomMcmeo ¢ oopasyamu npupooHvix Kapobonamos u cunuxkamos. O3naxomieHue ¢
PpaznuyHbiMu guoamu monauea. O3naxkomieHue ¢ U0amu cCmexid.

Jlabopamopnule onvimul. O3naKomaeHue co C8OUCMBAMU U 83AUMONPESPAUEHUAMU KAPOOHAMO8 U 2uopokapbornamos. Kauecmeennvie peakyuu na kapoonam-
U CUTUKAM-UOHDI.



Ilpakmuueckan paooma No6. Ilonyuenue oxcuoa yenepooa (IV) u uzyuenue ezo ceoiicme. Pacnoznasanue kapoonamos. Pewierue 3a0au Ha 8blHUCTIeHUE
maccewl uny 00véma nPOOYKmMa peakyuu no U36eCMHOL Macce Ui 06bEMY UCXOOHO20 8eujecmad, cooepiHcaueco npUMec.
Konumponvnas paboma Ne2 no meme «Hememannwry.

Tema 7. Obuwue ceoiicmea memannoe (14 u, no naanuposanuro — 13u)

Mertamel. [lonoxenne B IEPUOIHYECKON CUCTEME, CTPOCHHE aTOMOB. MeTamnndeckas cBsi3b. OU3NUEeCKre CBOMCTBA. P akTHBHOCTH
METaJUIOB.CBOICTBA MeTasuioB. O0mme criocoOs! nomydeHust. CrutaBbl METaJJIOB.

[lenounsie Metasuibl. [lonoxeHne B nepuoANYECKOr CUCTEME, CTpOeHHE aTOMOB. Pu3nueckue U XxuMuueckue cpoiicta. [Ilpumenenne. Haxoxaenue B
MIPUPO/IE.

[llenounozemenpHbIe MeTAILTEL. [loMTOXKEHNE B IEPHOINYECKOM CUCTEME, CTpoeHHe aToMOB. duznueckne n xuMudeckre cpoictBa. [Ipumenenue. Haxoxaenue
B IIpHpoJie. MarHuii ¥ KajabIuii , UX BaKHEHIINE coeqMHECHUS. JKECTKOCTh BOJIBI M CITIOCOOBI €€ YCTpaHeHUS.

Amomunuii. [lonoxxeHne B NEprOAUYECKON cucTeMe, CTpoeHre aToMoB. Du3nueckre u XuMudeckue cpoictna. [Ipumenenne. Haxoxnenue B mpupoze.
AMpoTEpHOCTD OKCHAA U TUAPOKCUIA aTTIOMUHUS.

Kenezo. [lonoxenue B nepuoanueckoit cucreme, crpoenre aromoB. dusnyeckue n xumuueckue cBoiicta. [Ipumenenne. HaxoxeHnue B mpupoze.
Baxxneimume coequHeHus xKenes3a: OKCUIbl, THApoKcuanl U conn xenesa (I1) u xxenesa (I11). KauecTBenHas peakiyst Ha HOHBI.

Hemoncmpayuu. 3nakomcmeo ¢ 0bpasyamu adCHeUWuUx coneti Hampus, Kauus, NPUPOOHbIX COCOUHEHU KANbYUs, pyOamu dcenesd, COeOUHEeHUAMU ANIOMUHUAL.
Bzaumooeticmsue wenounuix, weiouHo3emenbHbix Memaios u anomunus ¢ 600ou. Cocueanue dceneza 8 Kuciopooe u xaope. Jlabopamopmvlie onvlmbi.
Tonyuenue cuopoxcuoa antomunus u 83aumooeticmsue e2o ¢ kuciomamu u weirovamu. Ionyuenue euopokcuoos sxceneza(ll) u (I1) u e3aumooeticmsue ux ¢
Kuciomamu u weao4amu.

Ilpakmuueckas padoma Ne7. Pewienue IxcnepumenmaipHulX 3a0ay no meme «Memanivl u ux coeOuHenus».

TecTOBBII KOHTPOJIb.

Pa3nen 3. OcHOBBI ONIBITHO-3KCIIEPUMEHTAJIBLHOM M MPOEKTHOM AeATeJbHOCTH (124)
TexHuka 6€301MacHOCTH IIPU BBIITOJTHEHUN CAMOCTOSITEIBHBIX OIBITOB U SKCIIEPUMEHTOB B IOMAIITHUX YCIOBHAX U C UCIOJIb30BAHNEM 000PY10BaHUS
XUMHUYECKOH J1abopaTopHH.
IpakTnyeckasi padora Ne§. OGparienue co cTeKIOM (CTHOaHNE CTEKISTHHOW TPYOKH, M3TOTOBJICHUE: MMUTIETKH; KATWLISIPOB; MPOCTEUIIINX Y3JIOB;
POCTEHIINX TPUOOPOB)
XUMHUUYECKUH aHAJIU3: KaYECTBEHHBIN 1 KOJIMYECTBEHHBII
TeopeTrueckre OCHOBBI ONBITHO-KCIIEPUMEHTAIBHON U IPOEKTHOM I€ATEIBHOCTH.
Br160p Tembl ipoekra. [lnanupoBanue 1esaTenbHOCTH.
IToaroroBka npoexra. C60p uHGOpMAIIUH 110 JTaHHOU Teme. MoaeanpoBaHue MPOSKTHOH e TETbHOCTH.
Brinonnenne yueOHBIX TPOEKTOB, ONBITHO-9KCIIEPUMEHTAIBHBIX paloT.
MpakTnyeckne padoTsr Ne§-12 o TeMaM MPOEKTOB yUAIIUXCS
[TonroroBka y4yeOHbBIX MPOEKTOB K 3aLIUTE
IIpomexyTouHasi arTecTanus. 3aIUTA IPOEKTOB
IToaroroska k I'A, BIIP: pemienne NpakTUKO OPUEHTHPOBAHHBIX 3a1aHUM
[Tonroroska x 'MA, BIIP: pemenne npakTHKo OpUEHTHPOBAHHBIX 3aJaHUM
O0600menne, cucteMaTH3ays ¥ KOPPEKIHS 3HAHUH ydaIuxcs 3a Kype « IKCIIepUMEHTaIbHAs XUMUS», 8 Kiacc.
TecToBBIl KOHTPOJIb.



2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMUbI

BHEYpPOUHOH aAesaTebHOCTH «XUMMUS»

1Jis 8-9 KJ1acCOB ¢ MCMOJIB30BAHUEM 000pYyAOBaHUS HeHTPa « Touka pocTay
C ONMCAHUEM YHMBEPCAJIbHbIX YYEOHBIX JeHCTBH, JOCTUTaeMbIX 00y4YAIOIMMHUCSI

JIuunocmnuie pezynomamaol
Obyuaiowuiicss noayuum 03MONCHOCHb OJisl (POPMUPOBAHUS CALOVIOWUX TudHOCmHbIX VY]] —

ompezesieHue MOTHUBAITNH U3YYCHHS yIeOHOTO MaTepHara;

OIICHWBaHWE YCBaWBaeMOT0 Y4eOHOTO MaTepHalia, HCXO0/Is U3 CONMAIbHBIX U JIMYHOCTHBIX IICHHOCTEH;

TIOBBIIIICHHE CBOCTO 00Pa30BaTEIIBHOTO YPOBHS U YPOBHSI TOTOBHOCTH K M3YYCHHUIO OCHOBHBIX UCTOPHUYECKUX COOBITHI, CBSI3aHHBIX C
pa3BUTHEM XUMUU U OOIIECTBA;

3HaHUE TPaBUJI MIOBEJCHHS B YPE3BbIYANHBIX CUTYALIUAX;

OIICHWBAHWE COLMATBHON 3HAYMMOCTH Mpodeccuii, CBI3aHHBIX C XUMHUCH;

BJIaJICHUE TIPaBHIaMK 0€30TIaCHOTO OOPAIECHHS ¢ XUMHUYSCKUMH BEIIECTBAMU U 000PYI0BAaHHEM, TIPOSBICHHE YKOJIOTHYECKOUN KYJIbTYPHI.

Memanpeomemnmnule pezyromamal

Pecynamusnvie
Obyuarowuiicsi NOIYYUM 803MOHCHOCID 01 POPMUPOBAHUSL CAEOVIOWUX peyIamusHbiX YV/]:

IeJierioyiaraiye, BKJII0Yasi MOCTAHOBKY HOBBIX IIeJIel, IpeoOpa3oBaHue MPaKTHYECKOH 3a/1aui B O3HABATEIFHYIO, CAMOCTOSITEIBHBIN aHATIH3 YCIOBUM
JOCTIDKECHUS 1IeJIM Ha OCHOBE Y4&€Ta BBIJICJICHHBIX YYHTEIEM OPHUEHTHPOB JCHCTBHS B HOBOM Y4eOHOM Marepuaie; IUIAHUPOBAaHHE MYTH JOCTHKEHUS
LeIeH;

yCTaHaBJIEHHUE LIEJIEBBIX PHOPUTETOB, BBIACICHNE aJIbTEPHATUBHBIX CIIOCOOOB JOCTMXKEHHS LIeJIH U BEIOOp Hanbosee a3 pekTUBHOro crocoda; —
YMEHHE CaMOCTOSTEIIHHO KOHTPOJIUPOBATH CBOE BPEMsI U YIIPABIIATH MM;

YMEHHUE IPUHUMATh PEIICHUs B MPOOJIEMHON CUTYaIHH;

NIOCTAHOBKA y4eOHBIX 3a/1ay, COCTABJICHUE TUIAHA U MTOCJICI0BATEIbHOCTH JCHCTBUIA; —

opranuzaiys pabo4ero Mecta pH BBITIOTHEHHN XUMHYECKOTO SKCIIEPUMEHTA,;

MPOTHO3UPOBAHKE PE3yIbTaTOB O0YUCHHUS, OLIEHUBAHNE YCBOGHHOTO MaTepHalla, OlleHKa Ka4eCcTBa ¥ YPOBHS MOTYYEHHbIX 3HAHUH, KOPPEKLIS

IUIaHA ¥ crioco0a AeHCTBUS TPU HEOOXOIUMOCTH.

ILlo3nasamenvHble

Obyyarowuiicss noayyum 03MOACHOCHb OISt POPMUPOBAHUSL CEOVIOWUX NO3HABamenbHblx Y V][ —

MIOWCK U BbIIeTICHNE UH(OpMAIIH;

aHaJIN3 YCIIOBUH M TpeOOBaHMIA 3a/1a4H, BEIOOD, COMMOCTaBIIeHNE 1 000CHOBaHKE CTIOc00a peIIeHHS 3a1a4H;, —

BbIOOp HanboIee Y3PPEKTUBHBIX CITOCOOOB PEIICHHS 33]a4l B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHH;

BBIJIBUKCHUE U 000CHOBAHUE THIIOTE3bI, BEIOOP CIIoco0a e€ MpoBepKH;

CaMOCTOSITETIHHOE CO3/JAHUE ANTOPUTMA JIESTEITBHOCTH IIPH PEIICHUH POOJIEeM TBOPYECKOTO U IIOMCKOBOTO XapaKTepa;



—  YMEHHS XapaKTepPH30BaTh BEIIECTBA MO COCTaBY, CTPOCHHIO U CBOHCTBAM;

—  ONHCHIBAHUE CBOMCTB: TBEPIBIX, KUIKUX, TaA3000pa3HBIX BEUIECTB, BBIICICHNUE X CYIIECTBCHHBIX MPH3HAKOB;

—  H300pakeHHe COCTaBa MPOCTEUIIINX BEUIECTB C MOMOIIBI0 XUMUYECKUX (DOPMYIT U CYIIHOCTH XUMHUECKUX PEAKIUI C TOMOIIBI0 XUMHYECKIX
YpaBHEHUM;

—  IpoBeAeHue HAOIIOACHUH, ONMCaHNe PU3HAKOB U YCIOBUHM TEUECHUSI XUMHUECKUX PEAKLUi, BBIMOJIHEHHE XUMUUECKOTO IKCIIEPUMEHTA, BEIBOJIBI HA
OCHOBE aHAJIN3a HAOJIIOJICHUH 32 SKCIIEPUMEHTOM, PEUICHUE 3a/1a4, IOJTy4YeHHEe XUMUICCKON HH(OPMAIIMU U3 Pa3IMYHBIX UCTOYHUKOB,

- YMCHHUEC OPraHU30BbIBATH HCCIICAOBAHUC C LEJIbIO IIPOBEPKU T'HIIOTE3;

—  yYMEHHE JIeJIaTh YMO3aKIIOUeHHUs (MHIYKTUBHOE U TI0 aHAJIOTHH) U BBIBOJBI;

—  yMeHHue 0OBEKTUBHO OLICHMBATH HH(OPMAIIHIO O BELIECTBAX U XUMHUECKUX MPOLIECCaX, KPUTHUECKH OTHOCUTHCS K IICEBIOHAYYHOM

nHpOpMAITUH.

Kovmmynuxamusnwie
Obyuatowuiicsi NOIYYUM 803MOHCHOCH 01 YOPMUPOBAHUSA CEOVIOUUX KOMMYHUKamuenvix YV/I[

— TIOJIHOE M TOYHOE BBIPQ)KEHHE CBOMX MBICIICH B COOTBETCTBUH C 3aja4aMU M YCIOBHSIMHU KOMMYHUKAIHH;

—  aJICKBaTHOE MCIIOJIb30BAaHHE PEUYCBBIX CPEACTB ISl YUaCTHs B JUCKYCCHH U apTyMEHTAIIMU CBOEH MO3UIIMU, YMEHUE TPE/ICTABIATH KOHKPETHOE
COZIepKaHue ¢ COOOIICHUEM ero B IMIMChbMEHHOI U YCTHOU (opMe, orpeieieHre Crioco00B B3aUMO/ICHCTBYSI, COTPYAHUYECTBO B IOUCKE U cOOpe
nH(pOpMaIny;

— ompeferneHre crnoco00B B3aUMOICHCTBUS, COTPYAHUYECTBO B MOUCKE U cOOpe nH(OpMaInK, ydacTue B AUAOre, TUIAHUPOBAaHUE OOIIUX CIIOCOO0B
paboThl, MPOSIBICHUE YBAKUTEILHOTO OTHOLICHUS K IPYTHM YYAIIUMCST; OITUCAHKIE COICPIKAHUS BBIIOTHIEMBIX JCHCTBUH C 1I€IbI0 OPHEHTHPOBKU
B IIPEIMETHO- MMPAKTUYECKOI JIeITEIbHOCTH; YMEHUSI YUYUTHIBATH PA3HbIC MHEHHS M CTPEMHUTHCS K KOOPAWHALIUH PA3THYHBIX TO3UIIHMH B
COTPYIHUYECTRBE;

— (opMyaupoBaTh COOCTBEHHOE MHEHHE M MO3UIIHIO, APTYMEHTUPOBATh U KOOPAUHHUPOBATH €€ C MO3UIHUSIMHU MaPTHEPOB B COTPYAHUUYESCTBE MPH
BbIPA0OTKE OOIIEro PEeLICHUs] B COBMECTHOM JEeSITEIbHOCTH;

—  OCYIIECTBISITh B3aUMHBIN KOHTPOJIb M OKa3bIBATh B COTPYIHMYECTBE HEOOXOIMMYIO B3aUMOIIOMOIIIb;

— IUIAHUPOBATH OOIIKE CIIOCOOBI PabOThI; OCYIIECTRIIATH KOHTPOJIb, KOPPEKIIUIO, OLICHKY JCHCTBUIT MapTHEPA, YMETh yOSKIATh;

— HCIOJIb30BaTh aJICKBATHBIC S3BIKOBBIC CPEJCTBA JJIsi OTOOPAKECHHUSI CBOMX YyBCTB, MBICJICH, MOTHBOB M OTPEOHOCTEH; OTOOpaXkaTh B peUu
(onmcanue, 0OBSICHEHUE) COJIEPIKAHUE COBEPIIAEMbIX JICHCTBUIA, KaKk B (hOpMe TPOMKOM COLMATU3UPOBAHHOM peyn, Tak U B OpMe BHYTPEHHEH pevu;

— Ppa3BUBAaTh KOMMYHHKATHBHYIO KOMIICTCHIIHIO, HCIIOJIB3Ysl CPEACTBA YCTHOM U MUChbMEHHON KOMMYHHUKAIIMH MIPH pab0Te C TEKCTAMH yueOHHKA U
JIOTIOJTHUTEJIBHOM JIUTEPATYPOH, CIPABOYHBIMHU TAOJIUI[AMHU, MPOSIBIISTh TOTOBHOCTh K YBaXKCHHUIO HHOUM TOYKHU 3PESHUS MPH 00CYKICHUH PE3yJIbTaTOB
BBITIOJTHEHHOHN paOOTHI.

Ilpeomemnoie pezyromamol
Obyuarowuiics Hay4umcsi:

— TNPUMEHSTh OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOIEHUE, U3MEPEHHE, IKCIIEPUMEHT;
— ONKUCHIBATh CBOMCTBA TBEPABIX, )KUJKHUX, Fa3000pa3HbIX BELLECTB, BHIACISASA UX CYLIECTBEHHbIE IPU3HAKH; —
PacKpbIBaTh CMBICJ 3aKOHA COXPAHEHUS MAcChl BELIECTB, AaTOMHO-MOJIEKYJISIPHON TEOPHH;



pasnuyaTh XUMUYECKUE U (pU3nuecKkue siBJICHHUS,
Ha3bIBaTh MPU3HAKH U YCIOBHS MPOTEKAHUS XUMUUYECKUX PEaKLn;

coOiroaaTh mpasuiia 0e30macHoi paboThI MPU MPOBEIECHUU OIBITOB; —
T0JIb30BATHLCS JTA0OPATOPHBIM 000PYIOBAaHUEM U TTOCY/IOH;
M0JIy4aTh, COOMPATh Ta3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX; XapaKTePU30BaTh PH3MUECKUE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHEHUH, TPOBOAUTD OMbBITHI, HOATBEPKIAIOIINE XMMUYECKHE CBOWCTBA U3YUEHHBIX KJIAaCCOB HEOPTAaHUYECKUX BEIIECTB;
PacKpbIBaTh CMBICH MOHATHS «PAaCTBOP», BHIYUCIISTH MACCOBYIO JIOJII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEACIEHHOM
MAacCOBOM J0JIE paCTBOPEHHOTIO BEMIECTBA;
XapaKTepU30BaTh 3aBUCHMOCTb (PU3NUYECKUX CBOMCTB BEIIECTB OT TUMA KPUCTAIIIMUECKON PEIIETKH, ONPEACTATh BUI XUMUYECKOI CBSI3H B
HEOPraHUYECKUX COCTMHEHHSIX;
pacKpbIBaTh OCHOBHBIE MOJIOKEHUSI TEOPUH AIEKTPOIUTHUECKON AUCCOIMALINN, COCTABIISITh YPABHEHUS 3JIEKTPOIUTHYECKOM TUCCOUAIMH KUCIIOT,
IeJIouei, CoJel U peaKiuii HOHHOTO OOMEHa;
PacKpbIBaTh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU, OMPEeATh OKUCIUTENb U BOCCTAHOBHUTEIb, COCTABIIATh YPaBHEHUS
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUi;
Ha3bIBaTh (PAKTOPHI, BIHSIONINE HA CKOPOCTh XMMUYECKOH PEeaKInu;
XapaKTepU30BaTh B3aUMOCBSA3b MEK/Yy COCTaBOM, CTPOEHHUEM M CBOMCTBAMH HEMETAJJIOB U METAJIOB; —
MIPOBOAUTD OTIBITHI IO MOJYUYEHUIO U H3yUYECHUIO XUMUYECKUX CBOMCTB pa3INYHbIX BEIIECTB;

rpaMOTHO OOpaIIaThCs C BEIIECTBAMU B TIOBCETHEBHOM JKU3HHU.

Odyuarowguiica noayyum 603M0OHCHOCHIb HAYUUMbCA:

BBIJIBUTATh U MIPOBEPATH IKCIIEPUMEHTAIBHO TUIIOTE3bl O XMMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa U CTPOSHHUSI, UX CIIOCOOHOCTH
BCTYNAaTh B XMMUYECKUE PEAKIIMU, O XapaKTepe U MPOAYKTaX Pa3INuHbIX XUMUYECKUX PEAKIIHIL;

XapaKTepU30BaTh BEIIECTBA 110 COCTaBY, CTPOCHHIO U CBOMCTBAM, yCTaHABIMBATH MPUUYUHHO-CIIEACTBEHHBIE CBSI3U MEKIY JAHHBIMHU
XapaKTepUCTHKAMH BEIIECTBA;

COCTaBJISITh MOJIEKYJISIPHBIE U MTOJIHBIE NOHHBIE YPABHEHHUS MO COKPAILEHHBIM HOHHBIM YPaBHEHUSIM;

MIPOrHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBISITh OKUCIUTEIbHBIE UIIM BOCCTAHOBUTEIbHBIE CBOMCTBA C YUETOM CTENEHEH OKUCIEHUS
AJIEMEHTOB, BXO/ISAIIUX B €r0 COCTaB;

BBIJIBUTATh M MPOBEPSATH IKCIIEPUMEHTAIILHO THIIOTE3bI O Pe3yJIbTaTaX BO3JEHCTBHS PAa3TUYHbIX ()aKTOPOB HA M3MEHEHNE CKOPOCTH XUMHUECKOM
peakuuy;

MCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS [T SKOJIOIMYECKH TPAaMOTHOTO MOBEACHUS B OKPY>KaIoILel cpee;

HCIOJIb30BaTh NPUOOPETEHHBIE KIIIOUEBbIEe KOMIIETEHIIMY MTPH BBIOJHEHUH TPOEKTOB U PEIICHUH y4eOHO-UCCIIE0BATEIbCKUX 33/1a4 10
M3YYEHHUIO CBOMCTB, CIIOCOOOB MOJIy4YEHHUS! U paCIIO3HABAHMSI BEILIECTB;

00BEKTUBHO OLICHUBATh HH(OPMALIMIO O BEIIECTBAX U XUMUYECKUX MPOLEccax;

OCO3HABaTh 3HAYCHHUE TEOPETHUECKUX 3HAHUN TI0 XUMHUH TSI IPAKTUIECKON JeATEeTHHOCTH YEI0BEKa;

CO3/1aBaTh MOJIEJIM U CXEMBI JIJIsl pEIICHUsT yYeOHBIX 1 TIO3HABATEIBHBIX 3a/1a4; TOHUMATh HEOOXOIUMOCTh COOIOACHUS TTPEIITUCAHIH,

npeajraracMbiX B UHCTPYKIHAX 110 UCITIOJIB30BaHUIO JICKAPCTB, CPCIACTB OBITOBOM XMUMUH U ap.



D opMBbI KOHTPOJIS

Dopmuposanue HKT-komnemenmunocmu

obyuarouguxcay UeHUK HAyUUTCS:

- KCTOJIB30BaTh pa3HbIe MPHEMbI MOMCKA UHPOPMAIH Ha IEPCOHATLHOM KOMIIBIOTEPE B 00pa30BaTEIEHOM MIPOCTPAHCTBE C UCTIOIB30BAaHHEM 000PYAOBAHHUS
nrudpoBoii 1aboparopu;

- HCITOJIb30BaTh PA3JINYHBIE CIIOCOOBI XpaHEHUS M BU3yaIu3alui HHQOpMaIuy, B TOM YHcie, B Tpadudeckoii hopme

DopmuposanuekomnemeHmMHOCMU 8 001ACHU ONBIMHO-IKCNEPUMEHMATbHOU U NPOEKMHOIL 0esAme1bHOCIU

YyeHuk HAYUYUTCA IIJIAaHUPOBATH U BBIIIOJIHATH yqe6ﬂoe HUCCICA0OBAHUC U y‘leGHbIﬁ IPOCKT, UCIIOJIb3YA 060py,[[OBaHI/Ie, MOJECIHU, MCTOAbI, IPUEMBbI, AICKBATHLIC
uccieayeMoil mpooieme.

YyeHuk MMOJIYYUT BO3SMOXHOCTb HAYYUTHCA CAMOCTOATCIIBHO 3aAyMbIBATh, IIJIAHUPOBAThb U BBIIIOJIHATH y‘leGHOC HCCIICO0OBaHUC, y‘le6HLIfI n COL[HaJIBHBIﬁ
IIPOCKT 110 eCTeCTBeHHOHay‘lHOﬁ HalpaBJICHHOCTH.

Yuem pezynomamoe eneypounoii oeamenvnocmu

Dopmbl u nepuoOUYHOCMb KOHMPOJIs

Bxoonou konmpons IpoBOAUTCS B HavYalle y4eOHOTO rojia Ui NPOBEPKU HAYAIbHBIX3HAHUN M YMEHUH 00yUYarOMIUXCsL.

Texywuii KoHmpob TPOBOAUTCS HA KaXIOM 3aHATHH B (JOpPME Me1arorndecKoroHa0Ir01eHHsL.

Tecmosbiti KoHmpobL OCYLIECTBIIAETCS IO OKOHYAHUH M3YYEHHUS KaKIO0ro pas3zena.

Ipomesicymounan ammecmayusi IPOBOAUTCS B KOHIIE y4eOHOTO To/1a B JOpMe 3alIUThI IPOEKTa,[I03BOJISIET POBECTH aHAIN3 PE3YIbTATHBHOCTA OCBOCHUS
00YyYarOIUMHICS OCHOB ONBITHO-IKCIIEPUMEHTATBHON U MMPOEKTHOW AEATEILHOCTH TAHHOTO Kypca BHEYPOUHOU JAEATEIBHOCTH « DKCIIEPUMEHTATbHAS XUMUS.

Kpumepuu ouenku pesynomamoe 0c60eHus npozpammol Kypca

PaboTa oOyuaromuxcs OlleHUBAeTCs IO TPEXYPOBHEBOM MIKAaJIe, MPEANOIaraloneHaINIie CIEAYIONINX YPOBHEH OCBOCHHUS IPOTPAMMHOT0 MaTepHana:
BBICOKUH, CPEAHUMN, HUZKH.

Bbicokuii ypoBeHb: 00y4arommiics JEMOHCTPHUPYET BBICOKYIO OTBETCTBEHHOCTh W 3aWHTEPECOBAHHOCTh B 00Pa30BATEIBHOW IESTEIHHOCTH, MPOSBISET
MHUIMATUBY, HE MPOIYCKAET 3aHATHs 0€3 yBaXUTEIbHOW MPUYMHBI, JEMOHCTPUPYET BBICOKMH YypOBEHb 3HAHMHA M KOMIETEHLMH, BJIAJEET Ha BbICOKOM
TBOPUYECKOM YPOBHE PUOOPETEHHBIMU B X0J1€ U3yUEHUS TIPOTPAaMMbl YMEHUSIMU U HABBIKAMU;

Cpennuii ypoBeHb: 00yYarOIIUNACS IEMOHCTPUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 00pPa30BaTEIbHON AESITEIHLHOCTH, MPOSIBISIET XOPOIIUI
YPOBEHb 3HAHUI M KOMIIETEHINI; MHULIMATUBBI HE IPOSBISAET, HO CIOCOOEH MOJAECPKUBATh HMHULIMATOPA B IPEJIaraéMoM I0Ji€ AEATEeIbHOCTH, B JOCTaTOUYHOU
CTENEHHU BJIa/IeeT NOIy4aeMbIMU B X0/I€ U3YUYEHHUSI IPOrpaMMbl YMEHUSMHU U HaBBIKAMH;

Hu3skuii ypoBeHb: 00yJarOmuiicss JeMOHCTPUPYET HEAOCTATOYHYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 00PAa30BATEILHON NEATEIBHOCTH, IMOCEIIAET
3aHATHA OT Clyyas K CiIydaro, OKa3bIBaeT YJOBJIETBOPUTENIbHBINA YPOBEHb 3HAHUNA M KOMIETEHIIUH, B LIEJIOM cIab0 BIAJACET MOITYy4aeMbIMU B XO/€ U3yUEHUS
MPOrpaMMbl YMEHHUSIMHU U HaBBIKaAMH.

®opMbI pe3yJbTATOB OCBOEHHUS MPOrPAMMBbI BHEYPOUYHOM 1eATEJbHOCTH:

1. OT™MeTKa YpOBHS JOCTHKECHHI 00YUYaAIOIIETOCs B JINCTE TEIarOTMYECKOTO HAOIIOICHNS;

2. 3amucH B )KypHaJle y4€Ta O pe3yJbTaTUBHOCTH YYaCTHs OOYyUYaIOMIUXCSI B MEPOTIPUATUSX Pa3HOTO BHJIA M YPOBHS (JIUIIIOM, TPaMOTa, OJIaroJapHoCTb,

Zpyroe);
3. 3anmcu B xypHasie yuéra 00 y4aCTUHU B BBIC3HBIX MEPOIIPUATHUSIX.



3. KANIEHJAPHO-TEMATHYECKOE INIAHUPOBAHHUE
BHeYpPO4HOii nesaTebHOCTH « XUMMUSA» - 8 kiaacce (70 yacos)
¢ YKa3aHUEM HCIO0JIb30BaAHUS 000py10BaHMs HU(PPOBOI JJadopaTopuu

«Touka pocra»

Ne Tema 3aHsATHSA IInanupyemsle pe3yJbTaThl Kou-Bo Jara HWndopman| Hcnosib3oBanue
n/n Ipeamernbie YY1 JluunoctHbie YY ]I MeranpenmeTHbie Hacor HOHHAs oGopynoBanus
YV noaaep:xkka  «Touka pocra»
yueOHUKP)]
0sumuc I".E.
. Denvomat
QD.r.
Xumus: 8
KIL.
Pazpnen 1. OcHoBbKCIEpUMeHTAILHOH XuMuu(10 1)

1. | Beoonsiii uncmpykmasic no Th Hatb MOHATHE o | 1.MotuBauus Hay4yeHUs K. YV 1 §1 TexHuka
XuMus — HayKa dKCIIepUMEHTaIbHAs. npeaMere XUMHUU. | TIPEAMETY XUMUSL 1.Pa3pemienue 6e3omacHoCTH B
TP Cdopmuporatb 2.Pa3BuBaTh 4yBCTBO KOH(IIUKTA KaOMHETE XUMHH
Jemoncmpayuonunslii IKcnepumenm TIepBOHAYaAJIbHBIE TOPAOCTH 32 POCCUHMCKYI0  2.YmpaBieHue nentpa «Touka

Ne 1. NIPEACTaBICHUS: XMMHUYECKYIO HAyKy MIOBEICHUEM IapTHEPA Pocray.
O3naxkomaenue ¢ JabopamopHvim | a) O BElIeCTBeE, a Takxke o | 3.HpaBcTBeHHO- ILYYA. 3HAaKOMCTBO C
obopyoosanuem; npuémvl 06e30RACHON | IPOCTBIX M CJIOXHBIX | 3THYECKOE OIICHUBaHHE 1.®opmupoBaHue 000pyIOBaHUEM.
pabomut ¢ HUM. BELIECTBAX; MIO3HABATENILHON IIeNTH
0) Hayath (OpPMHPOBATH e CumBOJIBI
YMEHHE XapaKTepHU30BaTh XUMHYECKHX
BEIIIECTBA, UCIIONB3YS IS 3JIEMEHTOB
9TOro ux (u3MUecKue o  XuMuueckue
CBOICTBA. bopmysbt
TepMuHbI
Ananmus u
CHHTE3
P.YYA.
1.llenenonaranve u
IUTAHUPOBAaHHE.

2. | IIpakmuueckasn padoma Ne 1 YMeHue nonbp30BaThCs JlaTuuk
«Ilpasuna mexnuxu 6e3onacnocmu npu | HarpeBaTeIbHBIMHU TEMIIEPaTyphl
pabome c nabopamoprvim npubopamu (TepMomapHsIit),
obopyoosanuem. H3yuenue cmpoenusn
HLaMeHIY CIUPTOBKA

3. | MeTobl O3HAHUS B XUMHUH. DKCIIEPH- Hcnonp30BaHue LIS 1.MoTuBal¥s HaydeHUs K. YV 1 §2 Jarunk
MEHTAJIbHBIE OCHOBBI XUMUU TIO3HAHMS OKPYIKAIOIIETO | MPEAMETY XUMUS 1.Paspeuenne TEMIIEPATYPBI
JlaGopaTopHubIii onbIT Nel. MUPa Pa3IUUHBIX 2.Pa3BuBaTh 9yBCTBO KOH(IIMKTA (TepMomapHslii),
PaccMoTpeHue BelecTB ¢ pa3IMYHBIMHA | METOJI0B (nabmronenue, TOPIOCTH 33 POCCHICKYI0 2. YTIPaBJIECHUE CIIx
(puU3HYECKHMH CBOCTBAMHU H3MCpPCHHE, OIIBIT, XUMHYECKYIO HAYKy NOBCICHUCM ITapTHEpaA

(Meﬂb, JKeJjie30, IUHK, cepa, Boja, OKCIICPUMCEHT, 3.HpaBCTB€HHO- H-yYI[-
XJIOPH/ HATPHSE MO/ICIIMPOBAHKE U Ip.) 3TUYECKOE OLIEHUBAHUE 1.®opmupoBanue




4M
DKkc

eTO/bI TO3HAHMS B XUMUH.
[IepUMEHTaJIbHbIE OCHOBBI Xumuu TP
JlabopaTopHLIii onbIT Ne2.

H3yuyeHne cBOMCTB BelleCTB:
HArpeBaHHE BOAbI, HATPeBaHHEe OKCHAA

kpemuus (IV).

Jlabopamopnuiii onvim Ne 4.
«H3mepenue memnepamypol KUunenus
600bl C NOMOWLbIO OAMYUUKA
memnepamyput U mepmomempa

Jatauk
TEeMIIEpaTypbl
IIATUHOBBIMH,
TEPMOMETD,
3JIEKTpUYE




Yucrele BemecTBa U cMecH. CriocoOsl
paszeneHus cMeceil: 1eficTBue MarHUTOM,
oTCTanBaHue, QUILTPOBAHKE, BEITAPUBAHNE,
KPHUCTaJUTU3ALHUS, TUCTHIUISLIHS.

TP

Jlabopamopnuwtii oneim N 7. Pazoenenue

[lozHakoMuTh y4-cs ¢ 1.®opMupoBanue K.YY/A. 1

71a00paTOPHBIM HHTEpeca K HOBOMY 1. IlnanupoBanue

o0opynoBaHUEM, MpeMETY. MPAaKTUIECKOI pabOThI

pueMaMu 0OpaIleHus ¢ 0 TIPEMETY

HUM. 2.YupaBneHue JlaTunx
Paccmotpets npaBuiia MOBE/ICHHEM TeMIIepaTyphl
TEXHUKH 0E30MacCHOCTH B napTHepa. .
KaOMHETEe XUMHH ILYV. (TepMonapHbIit)

1.®opmMupoBanue
[IO3HABATEJILHOM LIeJIU
e TepMuHsl

e AHamm3 u
§3 PeakTuBbl 1
CHHTE3 XHUMUYECKOEC
P.YV]. 6
obopynoBaHHe
1.Ilemenonaranme u
IUTAHUPOBAHKE.
Hcnons3oBanue At ®opmupoanue untepeca  K.YVY]I, 1
NO3HAHMS OKPYKAIOIIETO K HOBOMY IIPEAMETY ®dopmupoBaHUe
MHpa Pa3TUIHBIX yMeHus: paboTath B
MeTO0JI0B (HabIoICHHE, mapax, OTBE4aTh Ha
HU3MEPEHHE, OIIBIT, BOTIPOCHI YUHUTEJIS,
9KCIICPUMEHT, YMEHHE HCIIOTB30BaTh
MOJICITIPOBAHKE U JIp.) XUMUYCCKHUN SI3bIK
ILYVY].

cmecu Jcee3nblx
ORUIOK U cepbl ¢
HOMOWBIO
Maznuma.
Jlabopamopuotii

Ilpugomoenenue u
pasoenenue cmecu
Jcenesa u cepel,
paszoenenue cmecu
Heinu u 600bt
(pacmumenvHozo
macjia u 600bt).

8.  IIpakmuueckasn
paboma Noe 2.




10.

Osnadenue HagvlKamu pazoeieHusn
00HOPOOHBIX U HEOOHOPOOHBIX CMecell:
omcmaueanue, punvmposanue,
evinapueanue, Kpucmaiiu3ayus,
oucmunnayus (nepezonka).

TP

Om3HUeCKUe U XUMUICCKUE SIBIICHHSL.
P

JlemoncmpayuoHnHblil IKcnepumenm Ne
2. «Bvloenenue u noznouwjeHue menia —
RPU3HAK XUMUYECKOIL PeaKyuu
Jlabopamopnuwiit onvim Ne9.

IIpumepul puzuueckux aenenuii:
ceubanue cmeKnAHHON mpyoKu,
Kunauenue 600vl, niagnieHue napaduna.
Jlabopamopnuiii onvim Nel(

Ilpumepvl xumuueckux A6/1eHUIL’
20peHue opegecunbl, 83aumooeiicmeue
Mpamopa ¢ coNAHOU KUCIOMOU.

ATOMEI U MOJIEKYJIBI, HOHBL. BermiecTa
MOJISKYJSIPHOTO W HEMOJEKYJSIPHOTO
ctpoenus. Kpucrannmuiueckue pererk.
TP /lemoncmpayuounstit onvim Ne 3.
«Temnepamypa nnaenenusn eeuiecme ¢
PA3HBIMU MURAMU KPDUCMATTUYECKUX
peutémok»

Wcnonp3oBanue
MPAKTUICCKUX U
a00paTOPHBIX PadoT,
HECJIOKHBIX
SKCIIEPUMEHTOB JJIsI
JIoKa3aTeNnbCTBa
BBIJIBUTAEMBIX
TIPEII0I0KEHUI;
ONHCaHNe PE3yJIbTATOB
3THX paboT

Tlo3HakoMHTBCS €
BaYKHCHIIIMMH XHM.
MOHATUAMU: (HU3HUECKHE
1 XUMUYECKHE SIBJICHUS,
XUMHUYECKast PeaKius;
YMEHHE OTJINYaTh
XUMHUYECKHUE PEAKITUU OT
(U3NIeCKUX SIBICHUN

YMmenue
XapaKTepU30BaTh
KPUCTAJLUTUYCCKUE
PEIIeTKH.

®opMupOBaHUE UHTEPECA
K HOBOMY IIPEIMETY

1.MotuBamus Hay4eHus
TIPEAMETY XUMUS
2.Pa3BuBaTh 4yBCTBO
TOPJOCTH 3a POCCUICKYIO
XMUMHYECKYIO HAYKY
3.HpaBcTBeHHO-
STHYECKOE OLCHUBAHUE

1.MotuBamus Hay4eHNs
MIPEAMETY XUMHUSL.
2.Pa3BuBaTh 4yBCTBO
TOPJIOCTH 32
POCCUNCKYI0.XUMHUECKY
10 HayKy
3.HpascTBeHHO-
9THYECKOE OLCHUBAHHE.

dopmupoBaHue
yMeHUs HaOI01aTh,
JieNaTh BBIBOJBI ITPH
MIPOBE/ICHUH OTIBITOB,
yMeHHs paboTaTh C
KHUTON

P.YVI.
1.Ilemenonaranve u
TUTAaHUPOBAHME.
K.YY/. 1 §5
dopMupoBaHue
yMeHHs paboTaTh B
napax.

IL.YVYA.
DopMupoBaHuE
YMEHHs  HaOJIONATh,
JIeNIaTh BBIBOIBI IPH
MIPOBE/ICHUH OTIBITOB.

P.YVI.

VYMeHue
XapaKTepru30BaTh
CYITHOCTB TIOHATHI
YUCTHIC BCIIICCTBA U
CMECH M  CIIOCOOBI

pasaciacHus cMmecelt

K.YYI. 1 §6
1. Pa3pemenue
KOH(ITHKTA
2.YupaBneHue
MIOBEJICHUEM
napTHepa.
ILYY/].
1.dopmMupoBanue
NIO3HABATENILHON LENIN

e XuMmuueckue

(bopMyImBI

e  Tepmunsl
P.YVYI.
1.Ilenenonaranue u
IUTAHUPOBAHHUE.

7, §8

K.YY/. 1 V8
1.Pa3pemenue
KoH(IHKTa
2.YupaBneHue
MTOBEJICHUEM
HapTHepa.
ILYVY].
1.®opmupoBanue

Peaktussr
XUMHYECKOE
o00opyI0BaHue

PeaxTussl u
XUMHUYECKOE
obopynoBanue,/la
TYUK TeMIepa-
TYPBbI INIATUHOBBII

JaTtuuk Temmepa-
TYPBIIUIaTHHO-
BBIH, JaTIUK TEM-
NepaTypbITEPMO-
HapHbII



MO3HAaBATEIbLHOM IEJIH.
CHUMBOJIBI XUMHYECKHX
2JIEMEHTOB.
Xumudeckue GopMYIIbI
TepMUHBIL.

P.YVII.
1.CamocCTOSTEIBHO
aJIeKBaTHO OLCHUBATh
MPAaBUIBHOCTh
BBIIIOJIHEHUS TENCTBUS
¥ BHOCHTE
HEOOXOUMEIE
KOPPEKTHBHI B
HCIOJIHEHNE KaK II0
XOJIy €ro peasi3allvy,
TaK ¥ B KOHIIE
NEUCTBUSL.

K.YY/.
1.ApryMeHTHpOBAaTh

11. | IlpocTtele W  CHOXHBIE  BelIecTBA. | YMEHHE XapakTepu3oBaTh | |.MoTuBamus HaydeHUs CBOIO MTO3ULIHIO U §9,10 PeakTuBsl
XUMHUYECKUNA  DJIEMEHT. Ba)KHEMIIME XUMUYECKHE | MPEAMETY XUMHUS KOOpIMHUPOBATH €€ C XUMHUYECKOE
Xumnueckuii 3Hak. [IpocTsie BeulecTa: HOHATHS: XUMHYESCKUN 2.Pa3BuBaTh YyBCTBO MO3UIUAMU ITAPTHEPOB obopynoBaHue
MeETaJUIbl U HEMETAJUIBL. 3JIEMEHT, KITaCCU(UKAIMS | TOPIOCTH 3a POCCHICKYI0 B COTPYJHHYCCTBE NIPU

BEIECTB (HAa IPOCTBIC B | XUMUYCCKYIO HAyKy BbIpaboTKe 00LIero
P CJIOXKHBIE BEILLIECTBA). 3.HpascTBeHHO- pemieHus B
Jlabopamopnuwiit onvim Nel 1. 3TUYECKOE OLIEHUBAaHUE COBMECTHOM
3nakomcmeo c obpazyamu npocmuvix ACATEILHOCTH.
sewecnme: Memanios u HeMemaiios. LYY,
Onucanue ceéoiicme. 1.Ymenue
OPHEHTHPOBATHLCS HA
Jla6opaTopublii onbiT Nel2. pastoobpasue
CTIIOCO0OB peIICHUS
H3ydeHne 06pa3uoB MeTAJIOB 1 —
HEeMeTaJIJIOB (cephl, JKeJie3a, T —
aJIIOMUHUS, rpaduTa, Meau u ap.). P
CIICZICTBEHHBIE CBSI3H.
P.YYA.
1.Ilenenonaranue u
IUTAHUPOBAHHE.
K.YYA.
VMeHHe 1. Pa3pemenue

12. | CnosxHble BelecTBa UX COCTaB U XapakTepU30BaTh 1.MotuBamus Hay4eHNs KOH(JIMKTA §11,12 PeaktuBsl u
CBOWCTBA. BaXHEUIINE XUMHUUECKUE | MPEIMETY XUMHUS 2.Ynpasnenne XMMHUYECKOE
TP TIOHATHS: 2.HpaBcTBeHHO- MOBEICHUEM IIAPTHEPA obopynoBaHue
Jlabopamopnuwiit onvim Ne 13. XUMHUYCCKUH dJICMEHT, 3TUYECKOE OLICHUBAHUE. LYV, [Tpubop s
3HaKomcmeo c 00pazyuamu cioHCHvIX IPOCTOE U CII0XKHOE ].‘DOpMI/IpOBaHIfC OIBITOB C
éewecme, MUNEpAI06 U 20pHLIX NOpoo. | BEUIECTBO. HO3HABATEJILHOU LEIIH: 3IEKTPUIECKUM
Onucanue ceoiicme. Ymenne CrmBoxer TOKOM

XapaKTepU30BaTh

Jemoncmpayuonnslii Ikcnepumenm Ne




4. «Paznoscenue 600l Inekmpuueckum | OCHOBHBIE 3aKOHBI XAMHYECKUX
moKom» XMMHU: 3aKOH SJIEMEHTOB;
JlaGopaTopHublii onpiT Nel4. MIOCTOSTHCTBA COCTaBa XUMHYECKHE
HcnpiTaHne TBEPAOCTH BELIECTB ¢ BCINECTB. opmyusr;
nomMompbio koanexknuu «lkana TCPMHHBI.
TBEPAOCTH». P.YVI.
1.Ilenenonaranue u
TUTAHUPOBaHHE
13. | ®opmyist CJIOXKHBIX BEILECTB. | YMEHUE 1.MoTuBanust Hay4eHHs K.YYI. §13, §14 | PeakTuBHI M
KauecTBeHHbII M KOJMYECTBEHHBIM | XapaKTepH30BaTh NPEaAMETY XUMUS 1.Paspemenne XAMHAYECKOE
COCTaB BeleCTBA. MOHATHSA 00 2.HpaBcTBeHHO- KOH(DIIHKTA obopynoBanue,
TP OTHOCUTEJIBHOM aTOMHOHM | STHYECKOE OICHUBAHUE. 2.Ynpasnenue JJIEKTPOHHBIE
ﬂemoycmpauuguubuj IKCnepumenm No u MOJ'IeKyanHOfI Maccax. TIOBEACHUEM ITapTHEPA BECHI
5. «Paznocenue 0CHOGHOZ0 YMeHne pacCcUnThIBaTh LYY/,
kapoonama meou (II) (manaxuma)» OTHOCHTCIIBHYIO 1~‘DOPMHP033HI’UI‘3
MOJIEKYJISIPHYIO Maccy. TIO3HABATEIBbHON LIeNN
e CuMBOJBI
XUMHYECKUX
3JIEMEHTOB
e XuMHUYECKHE
(hopmybt
P.YY].
1.Ilenenonaranue u
TUTAHUPOBaHHE
14. | ®opmys CJIOXHBIX BEHIECTB. | YMEHHE BBIYUCIATD: 1.MoTuBanus Hay4eHUs K.YYI. §15, §16
KauecTBeHHBIE UM KOJHMYECTBEHHBIH | MacCOBYIO JOJIO MPEeIMETY XUMHS 1.Pa3zpemenue
COCTaB BEIIECTBA. XMMHYECKOTO 2JIEMEHTA 2.HpaBcTBeHHO- KOH(IMKTA
o hopMysie COETUHEHUS | dTHYECKOE OLCHUBAHUE 2.YupasneHue
Ompenenenue MIOBEICHUEM NTapTHEPa
aJICKBaTHBIX CIIOCO0OB ILYVY].
petreHus yaeOHOoM 1.®opmupoBanue
3a[a4i Ha OCHOBE TIO3HABATEIBbHON LIeNn
3aJ[aHHBIX aJITOPUTMOB e CumBomsl
XUMHUYECKUX
3JIEMEHTOB
e XuMHUUYECKHE
(bopmyIbI
e TepMuHBI
P.YVYI.
1.Ilenenonaranue u
IIAaHUPOBaHNE
15. | @opmysbl CIIOKHBIX BemecTB. Ha3BaHust | YMEHHE ONPENEIATh 1.MoTHBaLys Hay4eHHs K.YVI. §15, 8§16, | Peaktusbl u
CIIOKHBIX BEIISCTB. PeakTuBEI. DTHKETKH. | BAJICHTHOCTh M 3HAYCHHUE npeaMETyY XUMUS 1.Paspemenue §17 XAMHYECKOE
TP BaJICHTHOCTH HEKOTOPLIX | 2.Pa3BuBaTh 4yBCTBO KOH(IIMKTa obopynoBaHue
XMMHYECKUX JJIEMEHTOB; | TOPIOCTH 3a poccuiickylo 2. YTIpaBieHHe
Ha3bIBaTh OMHAPHBIE XUMHYECKYIO HAYKY MOBEJICHUEM
COEIUHEHUS. 3.HpaBcTBEHHO- napTHepa.
ITHYECKOE OIIEHMBAHNE ILYY]I.

YmMenue onpenensiTh




aJIeKBaTHBIC CTIOCOOBI
peneHns yaeOHoM
3a7a4M Ha OCHOBE
3aJaHHBIX
anroputmoB. P.YY 1.
1.Ilemenonaranue u
TUTAHUPOBAHHE
K.YVYI.

16.

I'pynmel xpaHeHUs peaKTUBOB. Y CIIOBUS
XpaHEHHS U UCTIOIb30BaHMUA.
TP

YMeHne cocTaBiIsITh
(hopmyIbl OMHAPHBIX
COEIMHEHHUI 110
HW3BECTHOM BaJICHTHOCTH
3JIEMCHTOB.

YMeHue BeIcTpauBaTh
COOCTBEHHOE IIEJIOCTHOE
MHPOBO33pEHHE!
0CO3HaBaTh NOTPEOHOCTH
1 TOTOBHOCTBK
camM000pa30BaHHIO.

YMeHnue
CaMOCTOSITEIBHO
OpraHU30BBIBATH
ydaebHOe
B3aUMOJICIICTBUE B
TpyIIIe.

ILYYA.

Ymenue
peoOpa3oBLIBATh
nndopmanuio u3
OJTHOTO BHIA B
JPYTOM.

P.YVI.

YMeHue  cocTaBiIsATh
TUTaH

pemeHus mpooOIeMsbl.

K.YV

PeaktuBel
XAMHUYECKOE
00opyI0BaHue

17.

3aKoH COXpaHEeHHsI MacChl BEIIECTB.

TP

Jlemoncmpayuonnotii sxcnepumenm Ne
6.«3aKoH coXpanenus Maccol 6euiecne»

YMenne
XapaKTepU30BaTh
OCHOBHBIE 3aKOHBI
XAMUU:

COXpaHECHHS MaCCHI
BEIIIECTB;

ITOHUMATP €r0 CYIIHOCTh
1 3HAYEHHE

Pa3BuBath 4yBCTBO
TOPJIOCTH 3a POCCUICKYIO
XUMHYECKYIO HAYKY

YMenue
CaMOCTOSATEIIHLHO
OpraHU30BBIBATH
yaeOHoe
B3aUMO/JECICTBUE B
rpymre.

ILYVY].

YMeHnue
peoOpa30BHIBATH
HHPOPMALIUIO u3
OJTHOTO BUJA B
JIPYTOi.

P.YVI.

YMeHHe COCTaBIIsATh
TUIAH PELICHUsI
pOOIEMEL.

K.YY .

§19

Bechl a51ekTpoH-
HBIC

18.

XuMHYECKUE NIPEBpalCHU. XUMUUYECKUE

peaxyu.

TP

JlaGopaTopHbiii onbiT NelS. [IpuzHaku

NMPOTEKAHUSI XMMHUYECKHX

peakuuii: HarpeBaHHe MeTHOM
NMPOBOJIOKH; B3aMMO/CiiCTBHE PACTBO-

YMmenue
XapaKTepru30BaTh
OCHOBHBI€E ITOJIOKEHUS
ATOMHO-MOJIEKYJIIPHOTO
y‘IeHI/IH, IIOHUMATh €TI0
3HAUYEeHUE

Ymenue copMUpoBaTh y
ydanmxcs yaeoHo-
T03HaBaTEIbHBIN UHTEPEC
K HOBOMY y4eOHOMY
MaTepHualy U crocodam
pelieHust HOBOI YacTHOM
3aaun

I Y™Meane
(dbopMyaMpoBaTh
COOCTBEHHOE MHEHHE
1 TIO3UIIHIO;
2.YMeHue yuuThIBaTh
pasHble MHEHHS U
HHTEPECHI U

§20

PeakTuBbl 1
XUMHYECKOE
obopynoBaHUe




POB €IKOro HaTpa M XJIOpHIAa Me/u;
B3aHMO/IeliCTBHE PACTBOPOB YKCYCHOii
KHCJIOTHI M THAPOKAPOOHATA HATPHS.

000CHOBEIBATH
COOCTBEHHYIO
MTO3UIIHIO.

ILYV]I.

1. YMmenue
HCIO0JIB30BaTh
3HAKOBO-
CHUMBOINYECKUE
CpEeICTBa, B TOM YHCIIC
MOJIENIA U CXEMBI ISt
pereHns 3a1ad;
P.YVII.

1.Ymenne
CaMOCTOSITEIHHO
aJIeKBaTHO OIEHUBATH
MIPaBUIBHOCTD
BBIIIOJIHEHUS IENCTBUS
Y BHOCUTH
HEOOXONMBIE
KOPPEKTHBHI B
HCITOJIHEHHE KaK I10
XOJIy €0 peaH3alluu,
TaK U B KOHIIE
NEUCTBUSL.

19.

XUMHUYECKUE yPaBHEHHUS.
BrinoiHeHue TpeHNPOBOYHBIX
YIPaKHEHUII 110 COCTaBICHUIO
YpaBHEHHI XUMHUYECKHUX PEaKLIUH

YMEHHUE COCTaBIATh
YPaBHEHHUSI XUM.
peaxuuii.

1. YMenue
OPHEHTHPOBATHCS Ha
MMOHUMAaHWE NPUYNH
ycrexa B yueOHOH
JeATeTbHOCTH

K.YY/.

1. Ymenue:

. CTpOI/ITI) IIOHATHBIC
JUTS TapTHEpa
BBICKa3bIBAHU,
y‘II/ITbIBaIOIJ_[I/Ie, qTO
napTHep 3HACT U
BUIUT, a YTO HET;

* 3a]1aBaTh BOTIPOCHI,
* KOHTPOJIHPOBATH
JIeCTBUS MapTHEpa.
ILYVY/.

YmMenue:

* OCYILIECTBIISATh
aHaJin3 00BEKTOB C
BBIICIICHUEM
CYIIECTBEHHBIX U
HECYIIIECTBEHHBIX
MIPHU3HAKOB;

* OCYIIECTBIIATH
CHHTE3 KaK
COCTaBJIEHUE LIEJIOTO
M3 YacTeH.

P.YVII.

VYMmenus:
1.0cy1iecTBasATh

§20




HTOTOBBIN B
MOIIaroBbIi KOHTPOJIb
O Pe3yJbTaTy;

2. AIeKBaTHO
BOCIIPHHHUMAThH OIICHKY
YUUTEIS;

3. PaznuyaTts croco0 u
pe3yabTaT ICHCTBHS

20. | Turbsl XMMHYECKUX peakuuit yMEHUe ompenenars | 1. Ymenue K.YYI. §21 Peaktussl n
TP peareHTl U TIPOIYKThI | OPUEHTUPOBATHCS HA YMenne XUMHYECKOE
JlabopamopHutii onvim Nel6. peakuuu, TIOHMMaHNE IPUYNH CaMOCTOSTEIIEHO obopynoBaHue
Tunwt XUmuuecKux peaxyuii: | PacCTaBIIATH ycnexa B yueOHOi OpraHU30BBIBATh
pasnodcenue 2uopokcuoa meou (II); | xodpdunneHTs B JIeSITeIbHOCTH yueOHoe
é3aumooeiicmeue iceae3a ¢ pacmeopom | yPaBHEHUSX PEAKIUH Ha B3auMoJieiicTBHE B
xnopuoa meou (IlI), e3aumodeiicmeue | OCHOBE 3aKOHA rpymnime.
okcuoa meou (Il) ¢ pacmeopom conanoi | COXpaHCHHS MaCChI ILYV.

Kucnomel. BEIIECTB Ymenue
mpeoOpa3oBLIBATh
nndopmanuio u3
OJTHOTO BUTA B
JIPYrou.

P.YVYI.

YMeHue cocTaBisTh
IUIAH PELICHUS
poOIEeMEL.

21. | Iloaroroska k 'UA, BIIP 1.3akperuienue 3Hanuit u | 1. YMenue K.YY . §1-21

pacyE€THBIX HABBIKOB Y- OPUEHTHUPOBATLCS Ha Ymenue
co. NOHUMAaHHE TPUINH CaMOCTOSITENILHO
2.YMeHue pemaThb ycnexa B ydeOHoH OpraHU30BbIBATH
THUIIOBBIC IIPUMEPHI ACATECIIBHOCTH yuebHoe
KOHTPOJILHO- B3auMo/ieiicTBHE B
N3MEPHUTEIBHBIX rpymmne
MaTepuasoB ILYVY.

YMeHue:

* OCYIIECTBIIATh
aHan3 00BEKTOB C
BBIICTICHUEM
CYIIECTBEHHBIX U
HECYIIECTBECHHBIX
MIPU3HAKOB;

* OCYIIECTBIISTH
CHHTE3 KaK
COCTaBIICHHUE TIEJIOTO
U3 YacTeu.

P.YV].

YMenus:
1.0OcymiecTBasATh
WUTOTOBBIN U
MOIIaroBbI KOHTPOJIb
IO PE3yNbTaTy;




2. AIeKBaTHO
BOCIIPUHHMMATH OLIEHKY
YUUTEIS;

3. Pasznuuats cioco0 u
pe3ynbTar AeHCTBUS

22.

TecToBBIH KOHTPOJIb:«OCHOBBI
IKCMEPUMEHTATBHOH XUMHM.

YMeHune oBiIageHUs
HaBbIKaMU KOHTPOJIS U
OIICHKH CBOEH
JIESITEIbHOCTH, YMEHHE
MIPEABUIIETH BO3MOKHBIE
MOCHEACTBUS CBOUX
JIeiCcTBHAM

VYMeHHne OLleHUTb CBOU
yUeOHBIC JOCTIKCHHUS

K.YV .

YMmeHue
CaMOCTOSTEIIHLHO
OpTaHU30BHIBAThH
ydeOHoe neiicTBue.
ILYVY].

YMmeHue
peoOpa3oBEIBATH
nndopmanuio u3
OJTHOTO BUZA B
JIpyTOM.

P.YVI.

YMeHne coCTaBIsATh
TUIaH peIIeHus

poGIeMbl

Pazpen 2. [IpakTHKYM 110 U3YYEHHIO Ta30B: KUCJI0poaa 1 Boaopoaa (7 u)

23. | Kucnopon. Peakium, ucrnonb3yemsie st | YMeHHE Ymenue chopmupoBath y K.YV §22 PeaktuBbl 1
TOJTy"IeHHs KHCItopoia B tabopatopun TP | XapakTepu3oBaTh y4anmmxcs yaeoHo- 1. Ymenue XAMHYECKOE
ﬂemoucmpauuonnbui IKcnepumenm No KHUCJIOPO KaK 03HAaBaTEJIbLHBII HHTEPEC (1)0pMyJ'II/IpOBaTI) 060py/:[013aH1/Ie
7. «Hoﬂyl’euue u coﬁupaﬂue Kucﬂopooa XUMUYECKUHN JIEMEHT U K HOBOMY y‘le6HOMy CcOOCTBEHHOE MHEHUE

IIPOCTOC BCUICCTBO, MaTtepuaily u crocobam " IMO3UIIUIO,

6 1abopamopuu
U 3anOIHEHUE UM 2A30MEemPa)

pacro3HaBaTh ONMBITHBIM
IyTEM KHCJIOPOJ
CobronieHne HOpM
TIOBEJICHUS B
OKpYy>Xarowiei cpene,
MIPaBHJI 3][0POBOTO
o0paza Ku3HU

pelIeHrs: HOBOW 4acTHOM
3aJaun

2.YMeHHe yuuThIBaTh
pa3Hble MHEHUS U
HHTEPECHI U
000CHOBBIBAThH
COOCTBEHHYIO
[TO3HIIMIO.

ILYVY. 1.

VYmenue
HCIIONb30BATh
3HAKOBO-
CHMBOJINYECKHE
CpEICTBa, B TOM YHCIIC
MOJICIIH M CXEMBI JIJIs
pelleHus 3a1a4;
P.YV/].

1.YMmenue
CaMOCTOSITEIILHO
aJIeKBATHO OLIEHUBATh
MPaBHIBHOCTh
BBITTOJTHEHUS JEHACTBHS
U BHOCHUTD
HEOOXOJUMBIE
KOPPEKTHBHI B




MCIIOJTHEHHE KaK 110
XOJly €ro peaiu3aliuy,
TaK M B KOHIIE

24. | XuMu4ecKkne CBOWCTBA KHCIOPOAA. YMeHue 00bSICHUTD Pa3BuBath uyBCTBO K.YYI. §23,24 PeaxTuBsl u
Oxcuppl. CYIIHOCTh KPYrOBOpOTa TOPJOCTH 32 POCCUICKyI0 Y MEHHE XHMHUYECKOE
TP KHCJIOPOZA B IPHPOJE, XMMHUUYECKYIO HAyKy CaMOCTOSATEIHHO o0opyoBaHue
Jlabopamopnuotii onvim Nel7. «['openue | TIpUMEHEHHE Kucaopona;, | ®opMupoBaHue HHTEpeCa  OPraHU30BBIBATH
cepol u ¢)oc¢0pa Ha gogoyxe ue YMETh COCTaBJISITH K IIPpEAMETY yqe6Hoe 5
Kucnopooe» YPaBHEHUSI XUMHUECKHX B3aUMO/ICHCTBHUE B
Jlabopamopnuiii onvim Nel8. peaximi, rpymme.

«Ilopenue scenesa, medu, maznus na XapaKTCPU3YIOIIIX ILYVA.
6030yxe U 6 KuCI0poder XMMHUYECKHE CBOMCTBA YMmenue

KHCJIOPOT peoOpa3oBIBATH
Tabopamopnuiii onvim Hcnons3oBanue nndopmanuio u3
Nel9.Paccmompenue opasuos npgkmqecm/lx u . OJIHOTO BUZA B
okcuoos (yenepooa (IV), éooopooa, TaDOPATOPHEIX PaboT, APYTOH.

HECIIOXKHBIX dopmupoBanue
pocopa, meou, kanvyus, sicenesa, OKCIEPUMEHTOB I YMEHUsA Ha0II01aTh,
KpeMHUR). JI0Ka3aTeNbCTBA JIeTaTh BBIBOBI IIPH

BBIJJBUTaEMBIX MPOBEICHUH OIIBITOB.

TIPEATION0KEHHH;

OIIMCAHUE PE3YJIbTATOB P.YY].

3THX padoT YMeHHe  COCTaBIATh

TUIaH
penIeHust mpooIeMbl
YMeHHe pacrio3HaBaTh
OTIBITHBIM nyTeM
KHCJIOPOA, OIHCHIBATh
XUMHUYECKHE PEaKLnH,
HaOoaeMble B XOfe
IKCIIEPUMEHTA.
1.3akperuieHue 3HaHU U | 1. YMeHue K.YY/.

25. | Iloaroroska k 'UA, BIIP PacyYeTHBIX HaBBIKOB y4- OPHEHTHPOBATHCS Ha YMmeHue

csl. NOHUMaHHE IPUIHH CaMOCTOSATEIIHLHO

2.YMeHue pemarb ycrexa B y4eOHon OpraHU30BbIBATH

THUIIOBBIC TPUMEPBI JACATCIIBHOCTH yuebHoe

KOHTPOJILHO- B3aUMO/ICHCTBHUE B

N3MEPHUTEIBHBIX rpymre

MaTrepuaioB ILYVY .

YMeHue:

* OCYILIECTBIIATH
aHaJINn3 00BEKTOB C
BBLIEIEHUEM
CYIIECTBEHHBIX
HGC}’U.ICCTBCHHBIX
MIPHU3HAKOB;

* OCYIIIECTBIIATh
CHHTE3 KaK
COCTaBJIEHUE LIEJIOTO




W3 YacTeH.

P.YV.

YMenus:
1.0OcymiecTBIsATH
HUTOTOBBLINA U
MOIIArOBBIN KOHTPOJIb
0 pe3yNbTary;

2. AJeKBaTHO
BOCIIPMHHUMATh OLIEHKY
YUHUTETIS;

3. PaznuyaTts croco0 u
pe3ysbTaT AEUCTBUS

26.

Bosnyx u ero cocras.

TP

Jemoncmpayuonnsiii sIkcnepumenm Ne
8. «Onpedenenue cocmasa 6030yxa»

YMenue
XapaKTepU30BaTh COCTAB
BO3/1yXa

[IpuBenenue npumepos,
moa00p apryMEHTOB,
(hopmynrpoBaHue
BBIBOJIOB.

YMeHue o1leHUBaTh CBOIO
JIeITCILHOCTD K
MOCTYIIKH APYTHUX JItoJIeH
C TOYKH 3pEHUs
COXpaHEHHUs

OKpY KaroIlen cpenbl

K.YV .

1. YMenue:

* CTPOUTD MOHSATHEIE
JUTsI TapTHEpa
BBICKa3bIBaHUS,
YUHUTHIBAIOIINE, YTO
mapTHep 3HaeT U
BHUUT, a YTO HET;

* 3a[1aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIEWCTBUS NapTHEPA.
ILYVY/.

YMmenue:

* OCYIIECTBIIATh
aHaiu3 00bEKTOB C
BBIJIEJIEHUEM
CYIIIECTBEHHBIX U
HECYIIECTBESHHBIX
MIPU3HAKOB;

* OCYIIIECTBIIATH
CHHTE3 KaK
COCTaBJIEHHE 1IEJIOTO
W3 YacTeH.

P.YVI.

VYMmeHus:
1.0OcymiecTBasATh
HUTOTOBBIA U
MOILIArOBBI KOHTPOJIb
10 pe3yJbTaTy;

2. AekBaTHO
BOCIIPMHUMATh OLIEHKY
YUHUTETIS;

3. Paznuyars crocod u
pe3yabTaT IeHCTBHSA

§27

[pubop mis
OIIpeIeNICHUS
COCTaBa BO3AyXa

217.

Bonopoa. [Tonyuenue Bogopona. Mepst
0e30MmacHOCTH TIPU paboTe ¢ BOJOPOIOM.
IIposepka Ha uucroty. [ pemyunii ras.
P

YMmenue
XapaKTepru30BaTh
BOJOPOJ KaKk
XHMHAYCCKUH SJIEMEHT B

YMmenue copMHpPOBaTh
YCTOWYMBBINA yueOHO-
MMO3HABATENBHBIA HHTEPEC
K HOBBIM O0IIUM

K.YVI.
VMmenue
CaMOCTOSITENBHO
OpPraHU30BHIBATH

§28

PeakTtusbl
XAMUYECKOE
00opyI0BaHUE




Hemoncmpayuonnstii Ixkcnepumenm Ne
9. «Ilonyuenue u cooupanue 6000pooa 6
nadopamopuu. Onvim Kasenouway

MIPOCTOE BEIIECTBO,
pacro3HaBaTh OMBITHBIM
MyTEeM BOJIOPO.T

crioco0am pelieHus 3a1a4

yaeOHOoe
B3aUMOJICHCTBUE B
rpyIre.

ILYYA.

YMenue
npeoOpa3oBbIBAThH
nHpopManuio u3
OJIHOTO BHJA B
JIPYTOM.

P.YY.

YMeHue cocTaBiATh
IUTaH PEIICHUs

po0IIeMBl.

28. | Xumunueckue CBOMCTBA BOJIOpOZA. | YMEHHE COCTaBISATh PasBurue BHyTpeHHEH K.YVII. §29 PeakTuBEI B
[IpumeHeHue. ypaBHEHHS PEaKiIHi, IIO3UIIUY IIKOJILHUKA Ha 1. YMmenue: XUMHUYECKOE
Jemoncmpayuonnstit Ixkcnepumenm Ne | XapaKTCPU3YIOIIHUX YPOBHE MOJOXHUTECJIIBHOrTO  * CTPOUTD IIOHATHBIC 000pyI0BaHKE
10. «Ilonyuenue 6o0dopoda peakyueii | XAMUUECKHUE CBOMCTBA OTHOILEHHMS K LIKOJIE, JUIs TapTHEpa
AnIOMUHUA CO CMeChIo cylbdama medou u | BOAOPO/A, HA3BIBATD TIOHUMAaHH BbICKA3bIBAHHUA,
XJ10pUOa Hampua» MIPOYKTHI PEAKIINH HEOOXOAUMOCTH YUEHHSI YUUTBIBAIOIINE, YTO
TP Hcmonp3oBanne dopMmupoBaHHE HHTEpeca IApTHEP 3HACT U
Jlemoncmpayuonnsiii sxcnepumenm Ne | TPAKTHUCCKUX 1 K IIpeaMeTy BUJIHUT, 4 YTO HET;
11.3anumamenshsie onsimel ¢ MabopaTOPHBIX PadoT, * 3a[1aBaTh BOIPOCHL;
6000p000OM: Temarowan Ganka, HECJIOMHBIX * KOHTPOJIMPOBATDH
63pbl6aIOWUECA NY3bIPU, EMAlouiUe 9KCIEPUMEHTOB IS JEHCTBUS TapTHEPA.
MOLIbHBLE WAPUKY. JIOKa3aTeNbLCTBA ILYVY].

BBIJIBUTA€MBIX VYMmenue:
MIPEIIIOI0KEHUI; * OCYILIECTBIISITh
OTIMCaHUE PE3yIhTATOB aHaM3 00bEKTOB C
9TUX paboT BBIJICJICHUEM
CYIIECTBEHHBIX U
HECYIIIeCTBEHHBIX
NPU3HAKOB,
* OCYIIECTBIIATH
CHHTE3 KaK
COCTaBJICHHUE I1EJIOT0
W3 YacTeH.
P.YV.
VmeHus:
1.OcymiecTBasATH
HTOTOBBIA U
MTOMIArOBBIN KOHTPOITh
10 Pe3yJIbTaTy;
2. AnekBaTHO
BOCIIPUHHUMATH OLIEHKY
YUUTEIS;
3. Paszmuyath cnocob u
pe3yabTaT AeiCTBUA
29. | TecroBblii KOHTPOIb: «IIPAKTHKYM M0 | YMEHUE OBIaJCHUS VMeHHE OLIEHUTh CBOH K.YVYI.
HM3YYECHHUIO Ta30B: KHCJI0POAa U HaBBIKAMU KOHTPOJIS U y4eOHBIC JOCTHKCHHUS Vmenne
OLIEHKH CBOEH CaMOCTOSATECIIBHO

BOIOPOIAY.




JESTEIIbHOCTH, YMCHHE
TIPEABHUIETH BO3MOKHBIC
MOCHEACTBHS CBOUX
JeiCcTBHAM

OpraHu30BBIBATH
yaeOHOe eiCTBHE.
ILYV].

VYmenne
npeoOpa3oBbIBATH
HHPOPMALIHIO u3
OJIHOTO BHIA B
JpYTOM.

P.YVII.

YMeHune cocTaBisITh
IUTaH PEIICHUs

MPOOIEMBI
Pa3gen 3. IIpakTHKYM 10 H3y4YEHHIO CBOWCTB BOJAbLI H PACTBOPOB (9 )
30. | Boma. MeTop! ompesiesicHus: COCTaBa Cobmtoienue HOpM | 1.Pa3BuTHE BHYTpEHHEH K.YYI. §31, Jatumk s1exTpo-
BOJBI - aHAJIN3 U CUHTE3. TIOBEICHUS B | TO3UIUMHU HIKOJbHUKA HA COBepIHeHCTBOBaTB BOIIP. 1, MIPOBOJHOCTH,
TP OKpYXKarouiei cperne, | ypOBHE MOJIOKUTENBHOIO  YMEHHUE 4,5, UG pPoBOH
Jlaéopamopnbu? onvim No 20. paBujI 310PpOBOI'0 | OTHOLICHUS K IIKOJIE, JIOTOBapHUBaThCs U CTp106 MHUKPOCKOIT
«Onpedenenue 6000NPOBOOHOIL u| obpasa Ku3HH [OHUMAHUS HPHUXOIUTE K 00IIEMY
OUCMUNIUPOSAHOLL 600b1» HEOOXOJUMOCTH yU€HUsl,  PELICHHIO B
BBIPAKEHHOTO B COBMECTHOM
npeobnagaHuy yueOHo- JIeATENbHOCTH
TO3HABAaTEIbHBIX ILYVY.
MOTHBOB U dopMupoOBaTh yMEHUE
MPEANOYTEHUN IIPOBOJUTH CPaBHEHHE
COLIMAJIBHOTO crIocoba 1 KJIACCU(UKAIIHIO TIO
OLICHKU 3HaHUI 3aJaHHBIM KPUTEPUAM
P.YYA.
YMeHue yuuToIBaTh
BBIJIETICHHBIE
YUHUTEIEM OPUEHTHUPBI
IEUCTBUS B
HOBOM y4eOHOM
Marepuaie B
COTPYIHUYECTBE C
YUUTETIEM
31. | Ousn4yecKkne U XUMHUYECKHE CBOMCTBA YMmenne VuebHo-no3HaBareapbHbll K.Y Y/, §32, PeakTuBbI U
BOJBI. XapaKTepUu30BaTh HWHTEpEC K HOBOMY YwMmenwue: TecTHl, XUMHYECKOE
TP CBOMICTBA BOJBI y4eOHOMY MaTepuany u * CTPOMTD IIOHATHBIE ctp. 109 | ob6opynoBanue

Jlabopamopnuiit onvim No21.
OKpacka uHOUKamopoe é HelmpaibHOol
cpeoe

Jlabopamopnutii onvim Ne22.
cCpasnenue npood 600vi: 6000nP0O6OOHOII,
U3 20p0OCK020 OMKPBLNO20 6000eMa.

(XuMHIUYeCcKHe CBOMCTBA
OCHOBHBIX KJIACCOB
HEOpraHUYECKUX
BEIIECTB),
B3aMMOJIEHCTBUE BOJIbI
OCHOBHBIMH U
KHUCIIOTHBIMU OKCHJIAMHU;
COCTaBJIATh YPaBHECHUS
XUMHUYECKHUX PEaKLUi,
XapaKTEPHBIX JJIs1 BOJbI

crioco0am petreHus
HOBO YaCTHOM 3aa4u;

JUId mapTHepa
BBICKa3BIBAHMUS,
YUUTBIBAIOIINE, UTO
HapTHEP 3HAET U
BUJIMT, a 4TO HET;

* 33/1aBaTh BOIIPOCHI;
* KOHTPOJIUPOBAaTh
JIEHCTBUS IIapTHEPA
ILYVYA.

VYmenue:

* OCYLIECTBIIATh




aHaM3 00BEKTOB C
BBIZIEJICHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYILECTBIISTh
CHHTE3 KaK
COCTaBJICHHE IICJIOT0
M3 YacTeH

P.YVI.

YMenus:
1.0cymiecTBIATH
HTOTOBBIH B
MOIIArOBBIN KOHTPOJIb
IO Pe3yNbTaTy;

2. AnexBaTHO
BOCIIPMHUMATH OILICHKY
YAUTEIS;

3. Pasnuuathk ciocod u
pe3ynbTaT NeHCTBHA

32.

Bona — pactBoputeins. PacTBopsI.

TP

Jabopamopnuiit onvim Ne 23.
«H3yuenue 3agucumocmu
pacmeopumocmu éewjecmea om
memnepamypol»

YMeHHe naBathb
OTIpeieIIeHUe TTOHITUS
PacTBOPBI, BUIBI
pacTBOpPOB, CBOMCTBA
BOJIBI KaK PaCTBOPUTEIIS;

PasBurne criocoOHOCTH K
CaMOOIICHKE Ha OCHOBE
KpUTEPHUSI YCIIEIIHOCTH
y4eOHOH eI TeNFHOCTH

K.YY/.

1. YMenue:

* CTPOUTH NOHSTHBIE
JUIs TapTHEpa
BBICKA3bIBAHUS,
YYHUTBHIBAIOIIHUE, YTO
napTHEpP 3HAET U
BHUIUT, a YTO HET;

* 32/1aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIeUCTBUS TIapTHEpA.
ILYV.

YwMmenue:

* OCYLIECTBIISTh
aHaJIM3 00BEKTOB C
BBIJIEJICHUEM
CYILIECTBEHHBIX U
HECYILECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISTH
CHHTE3 KaK
COCTaBJICHHE IIEJIOTO
W3 YacTeH.

P.YVI.

VYMmenus:
1.0cymiecTBasATH
HUTOTOBBIA U
MIOIIarOBbIi KOHTPOJIb
0 pe3yJbTary;

2. AekBaTHO

§33,
Bomp. 5 +
TECTHI,
crp. 113

JlaTamk
TEMIIEpPaTypbl
IJIATUHOBBIN




BOCIIPUHHUMATH OLICHKY
YUUTEIS;

3. Pa3znmmgats crioco6 u
pe3ynbTaT AEUCTBUS

33. | Hacelenasie u HeHaceleHHbIe | [IpeacraBnenue o 1.Pa3BuTue BHYTpeHHEH K.YY/]. §34, [udposoii
pacTBOpEIL. CYILHOCTH IIpoLecca TTO3WITUH IKOJIbHUKA HA YMmenue Bomp. 4, MHUKPOCKOII
TP MOJIYYEHHUSI KPUCTAILJIOB YPOBHE MOJIOKHUTEIBHOTO  CAMOCTOATENBHO 5, cTp.

Jla6opamopnuiii onvim Ne U3 PaCTBOPOB COJIEH OTHOILIEHHUS K LIKOJIE, OpPraHU30BHIBATH 116
24.«Habnodenue 3a pocmom ITokazath 3aBUCUMOCTH TIOHUMAaHHUs yaeOHoe 3
KpUcmanios» PacTBOPUMOCTH OT HEOOXOANMOCTH YIEHUS, B3aUMOJZICUCTBUC B
TeMIIepaTypbl BBIPAKEHHOTO B rpymnme.
npeoOaiaHuy yaeOHo- ILYYI.
MO3HABATENLHEIX MOTHBOB Y MEHHUE
U IPEINOYTEHUN peoOpa3oBEIBATH
COIMAJILHOTO cIocoba HHPOPMALIUIO u3
OLICHKH 3HaHMUIA; OJIHOTO BUA B
2.dopmupoBaHue JPYTOM.
BbIpaK€HHOU ycToiuuBod P.YVY/I.
yueOHO-TI03HABATEIbHON  YMEHHE COCTaBIATh
MOTHUBALUHN YUCHHUS. IUTaH PEILEHUs
dopMupoBaHue MPOOIEMEI.

34. | Jlabopamopnutii onvim No 25. | ChopmupoBath MOHITHUS BoIpakeHHOU ycToiunBor K.YV /. §34 JlaTunk
«Hepecmmeuublﬁ pacmeopy» (<p336aBHeHHbIﬁ y‘I€6HO-H03HaBaTeHBHOI>'I COBepLLICHCTBOBaTL MOBTOP., TEMIIEPATYPbI

pacTBop», MOTHUBALUN YUCHHUS. yMeHUe 3amaun 7, | IUTATHHOBBI
«HACBIILIEHHBIN pacTBOp», JIOTOBapUBATHCA U 8,9+
«T1epeChIIEHHBIHN IPUXOIUTH K 00IIEMY TECTBHI,
pacTBop» PCLICHHIO B ctp. 117

COBMECTHOM

JIeSITEIbHOCTH

ILYVY .

DopMUPOBATH YMEHUE

MIPOBOJIUTH CPaBHEHUE

1 KJTACCU(UKAIIHIO TIO

3aJlaHHBIM KpUTEPUAM

P.YVYA.

YMeHue yuuTbIBaTh

BBIJICTICHHBIE

YUHUTETIEM OPUEHTHUPBI

JIeUCTBUS B

HOBOM Y4eOHOM

Marepuaie B

COTPYIHUYECTBE C

®dopMmupoBaHue UHTEpeca  YIUTCICM

35. | IlpakTuyeckas padora Ne 3 Hcnone3oBanue K IIpeIMETy K.YY . §35, PeakTuBsI 1
«Omnpenenenye KOHUEHTPALUH MPaAKTUUYECKUX U DopmupoBaHue HHCTPYKT | XUMHYECKOE
BeLleCTB KOJIOPMMETPUYECKUM 110 n1a6opaTopHBIX padoT, ymMeHus: paboTath B ak o TB | oGopynosanue,

Ka1u0poBoYHOMY rpaduky»
TP

HECCJIOXKHBIX
OKCIICPUMCEHTOB IJIsA
JOKa3aTciIbCTBa
BBIJIBUTACMBIX

napax.

ILYY/].
®dopmupoBaHUe
yMEHUST  HaOJIIOIATh,

JAaTYUK OIITHUYEC-
CKOM IIJIOTHOCTH




TIPEIIOJIOKEHUH;
OIMCaHUE PE3yJIbTATOB
9THX padoT

JIeaTh BBEIBOJIBI TPH
TIPOBENICHUH OITHITOB.
P.YVII.

YMenune OITMCHIBATh
HaOIr0HaeMBbIE
MIpeBpaIIeHIS B X0/1¢
SKCIIEPUMEHTA.

36.

Kpucramnorunparsl.

Jlabopamopnutii onvim Ne 26.
«Onpedenenue memnepamypol
Pasznodcenus KpUCmanioZuopamay

Ymenue MPUMCHATH
TIOJTYYC€HHBIC 3HAHUA I
peuicHu 3aga4q

1. Ymenne
OPHEHTHPOBATHLCS Ha
TTOHUMaHHE IPUIUH
ycnexa B yueOHoit
JeATEILHOCTH

K.YVY/.

YMenune
CaMOCTOSITEIEHO
OpPTaHU30BHIBATH
yueOHOe
B3aMOJICHCTBHC B
rpyre

LYV,

YMmenue:

* OCYILIECTBIISITh
aHaJIn3 0OBEKTOB C
BBLIZIETICHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYIIECTBIATD
CHHTE3 KakK
COCTaBJIEHHE LIEJIOTO
M3 YacTeH.

P.YVY].

YMmenus:
1.0cy1iecTBasATh
HTOTOBBIA U
MTOIIIArOBBIH KOHTPOIh
M0 Pe3yJIbTaTy;

2. AnekBaTHO
BOCIIPHHHMATH OIICHKY
YAUTEIS;

3. Pa3nauuath criocol u
pe3yabTaT AeiCTBUA

§22-35,
3ajgaun: 6
ctp.117,
4 ctp.
113, 2,
cTp.106

JaTuuk Temmnepa-

TYpbI
MJIaTUHOBBIN

37.

Tloxroroska k T'A, BITP

1.3akperuienne 3HaHUN U
pacyeTHHIX HaBBIKOB y4-
csl.

2.YMeHwne pemarsb
THUIIOBBIE IPUMEPBI
KOHTPOJIbHO-
U3MEPUTCIIBHBIX
MaTepualioB

1. Ymenue
OPHEHTHUPOBATHLCS HA
MOHUMaHHe TIPHYUH
ycriexa B yueOHOI
JeATeIbHOCTH

K.YY/.

YMenune
CaMOCTOSITEIILHO
OpPraHU30BHIBATH
yueOHOe
B3aMMOJICHCTBHE B
rpyre

ILYVY].

VYMmenue:

* OCYIIECTBJIATD
aHaau3 0ObEKTOB C
BBIIEJIEHUEM
CYIIECTBEHHBIX U




HECYILECTBEHHBIX
MIPU3HAKOB;

* OCYLLECTBIISTD
CHHTE3 KaK
COCTaBJICHHE IIEJIOTO
W3 YacTeH.

P.YVI.

YMenus:
1.0cymiecTBIATH
HUTOTOBBLINA U
MOIIArOBBIN KOHTPOJIb
10 pe3yJbTary;

2. AnexBaTHO
BOCIPUHUMATh OLIEHKY
YUYUTEIS,

3. Pasnnuathk ciocod u
pe3ynbTaT AEUCTBUS

38.

TecToBblii KOHTPOJIb: «IIpakTHKYM IO
H3y4YeHHIO CBONCTB BOJBI U
PacTBOpPOB».

YMenue oBiaeHus
HaBBIKAMU KOHTPOJIS U
OLICHKHU CBOCH
JESTENIbHOCTH, YMEHHE
MIPEABUIETH BO3MOKHBIE
MOCJIEACTBUS CBOUX
NEeWCTBUN

YMeHue oleHUTh CBOU
y4eOHBIE JOCTUKESHHSI

K.YY/.

YmMmenue
CaMOCTOSITENBHO
OpraHU30BBIBATDH
yueOHOe JIeHCTBUE.
IL.YVYA.

YmMmenue
npeoOpa3oBEIBATh
HHPOPMALIUIO u3
OJTHOTO BUA B
JIpyTOM.

P.YVI.

YMeHue cocTaBisTh
TUIaH PeIIeHus

pOoOIEMBI
Paspnen 4. OcHoBbI pacuerHoii xumuu (4 4) 39.
MoJib — eMHMIIA KOJIMYECTBA BEIIECTBA. | VMeHHe BBIYUCIISTD: 1.MotuBanus Hay9eHUS K.YV/I. §36, §37
MOHHpHaﬂ macca. Brrauciaenus II0 | KOJIMYECTBO BEIIECTBA MpEAMETY XUMUSA Ymenue
XUMHUYECKUM YPaBHCHHSM. MJIM Maccy 1o KoyudecTy | 2-PasBuBaTh 4yBCTBO CaMOCTOSITEJIbHO
BEIECTBA WM MACCe TOPJOCTH 33 POCCUICKYI0 ~ OPraHHM30BLIBATH
peareHToB WK MPOIYKTOB XUMHUYECCKYIO HAYKY yqe6Hoe }IeﬁCTBHe.
peaxkuuu VYMmenue 3 .HpaBCTBeHHO- HYYI[
BBIYKCIIATE MOJIIPHYIO ITHUYCCKOC OLICHHUBAHUC YMenue
Maccy 1o popmyiie 4.YMeHHe OLIEHUTh CBOU npeoOpa3oBhIBATH

COCMHEHUS, KOJIMYECTBO
BEIIECTBA, 00bEM HIIN
Maccy 1o KOJIUYECTBY
BeIIecTBa, 00BEMY U
Macce peareHTOB WK
MIPOJYKTOB PEaKIUN

y4eOHBIEC JOCTHKESHHS

HHPOPMALIUIO U3
OJIHOTO BHUJIA B
APYTOi;
OCYIIECTBIIATH AHAJIH3
00BEKTOB C
BBIZIENIEHUEM
CYIIECTBEHHBIX H
HECYIIECTBEHHBIX




MIPU3HAKOB,
OCYIIECTBJIATH CHHTE3
KaK COCTaBJICHHE
[EJIOTO U3 YacTei.

P.YV .

YMeHue coCTaBIsATh
IJIaH pelIeHus
poOIEeMBI
1.OcymmecTBiATh
UTOTOBBIN U
MOIIAaroBbI KOHTPOJIb
10 pe3ynbTary;

2. AfekBaTHO
BOCIIPUHHUMATh OLIEHKY
YUHUTENS;

3. Pasnuyath ciocod u
pe3ysbTat qeUCTBUS

40.

3axoH ABoragpo. MosspHBIi 00beM

ra3oB. OTHOCUTEIbHAS ITIOTHOCT ra30B.

Brruncnenus no XuMmu4ecKuM
YpaBHEHUSM.

YMeHue BEIYUCTATD:
KOJIMYECTBO BEIIECTBA,
00beM WM Maccy 10
KOJIMYECTBY BEIIECTBA,
00beMy WK Macce
peareHToB | MPOIYKTOB
peaKImu;

(HaxomuTh 00BEM rasa mo
U3BECTHOMY KOJIMYECTBY
BelmiecTna (1
MIPOU3BOIUTH OOpaTHBIC
BBIYHCIICHUS )

Pa3BuBaTLCIIOCOOHOCTH K

CaMOOIICHKE Ha OCHOBE
KPHUTEPHSI YCIIEITHOCTH
yueOHOI eI TeTbHOCTH

K.YVI.

1. YMmenue
UCTIONb30BaTh PeYb
JUTSL PETYIISIIIAN CBOETO
JIEUCTBUS;
2.AnekBaTHO
UCTIONb30BaTh
pedeBbie CpeNcTBa s
peureHus
Ppa3ITUIHBIX
KOMMYHHUKATHBHBIX
3a/1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKa3bIBaHUE,
BIIAJICTh
JIUAJIOTHYECKOH
(dbopmoii peun
LYY,

1.YMmenus
OCYIIECTBIISATH
CpaBHEHHE U
KJ1acCU(UKAIIHIO,
BEIOUpAst KPUTEPHUU
JUTSL YKa3aHHBIX
JIOTUYECKHUX
onepauuil; CTpOUThH
JIOTUYECKOE
paccyxnenuneP. Yy
.

Ymenue
CaMOCTOSITEIILHO
aZIecKBAaTHO OIICHUBATD

§38




MPaBUIBHOCTH
BBINIOJIHEHUS TEHCTBHS
1 BHOCHUTD
HEOOXOAUMBIE
KOPPECKTHBEI B
HCIOJIHEHUE KaK I10
XOJIy €ro peaju3aluy,
TaK U B KOHIIE
IEUCTBUS.

41.

O06paboTKa SKCIEPUMEHTANBHBIX TaHHBIX
C MCIOJIb30BaHUEM IIU(PPOBOI
nabopatopuu «Touka pocTay.
Urenue rpaukoB, qrarpaMm

YMeHHne OlleHUTb CBOU
y4eOHBIe TOCTIKEHUS

K.YY .

YMmeHue
CaMOCTOSTEIILHO
OpTaHU30BHIBAThH
ydeOHoe neiicTBue.
ILYVY].

YMenue
peoOpa3oBLIBATh
HHPOPMALIUIO u3
OJTHOTO BUZA B
JIpYrou.

P.YV].

YMeHHue CoCTaBIATh
IUTIAH PELICHUS
poGIeMbl

42,

OOBeMHbIE OTHOILICHUS Tra30B MPU
XUMHYECKHX PEaKLHUIX

YMeHue npoBoJUTh
pacueTsl Ha OCHOBE
YpaBHEHUH peakuuii,
YMETb BEIYHUCIIATS!
KOJINYECTBO BEIIIECTBA,
00beM WM Maccy 1o
KOJINYECTBY BEIECTBA,
00beMy WU Macce
peareHToB U MPOAYKTOB
peaknuu (HaX0IUTh
00BeM rasa 1o
KOJINYECTBY BEIIIECTBA,
Macce Win 00beMy
OJIHOTO U3 PEAareHTOB WIIH
MIPOAYKTOB PEAKIINN)

Pa3BuBaTh CIIOCOOHOCTH K
CaMOOIIEHKE Ha OCHOBE
KpUTEPHSI YCIICITHOCTH
y4eOHOM JesITeNbHOCTH

K.YV

1. YMenune:

* CTPOUTD OHSATHEIE
U TapTHEpa
BBICKA3bIBAHUA,
YYUTHIBAIOIINE, YTO
MmapTHep 3HAeT
BHJIMT, a YTO HET;

* 3a/1aBaTh BOIPOCHI;
* KOHTPOJIUPOBATH
NIEHCTBUS TTapTHEPA.
ILYVY.

YwMmenue:

* OCYILIECTBIIATH
aHam3 00BEKTOB C
BBIACJICHUCM
CyIIECTBEHHBIX U
HecyU_IeCTBeHHBIX
MIPHU3HAKOB;

* OCYIIECTBIATh
CHUHTE3 KaK
COCTaBJIEHUE LIEJIOTO
W3 YacTeH.

P.YV].

VYMmeHus:
1.0cymiecTBIsATH

§39




HTOTOBBIN B
MOIIaroBbIi KOHTPOJIb
O Pe3yJbTaTy;

2. AIeKBaTHO
BOCIIPHHHUMAThH OIICHKY
YUUTEIS;

3. PaznuyaTts croco0 u
pe3yabTaT ICHCTBHS

Paspnen 5. HpaKTI/IKyM 10 M3y14€HUI0 CBOIiCTB BCIIECCTB OCHOBHBIX KJIACCOB

HeOpraHu4ecKux coexuuenuii (12 u)

43.

OKCHUIBI: KiaccuuKanus,
HOMEHKJIATYpa, CBOWCTBa, IOJIydCHHUE,
MpUMEHEHHE.

TP

Jlabopamopnuiit onvim No27.
Habniodenue pacmeopumocmu 0Kcuoos
ATIOMURUA, HAMPUS, KATbUUS U MeOU 6
6ooe.

Jlabopamopuwtit onvim No28
Onpeoenenue Kuciomnocmu-
OCHO8HOCHU cpeonl nOJIyueHHbIX
PAacmeopos c nomoubio uHOUKamopa.

Jlabopamopuowtii onvim Ne29.

Ilonyuenue  yznexucnozo 2aza u
e3aumooericmeue e2o ¢ U36eCmKoBoIl
600011.K71acCOB (OKCHJIOB)

YMmenue Ha3bIBaTh
COCTUHEHUS H3YICHHBIX
KJIacCOB (OKCHIOB);
OTIpEeNeNATh
MIPUHAJICKHOCTD
BEIIECTB K
ONPE/ICNICHHOMY KJIaccy
coeIMHEHUH (OKCcHIam);
XapaKTepU30BaTh
XHUMHUUYECKUE CBOMCTBaA
OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX
BeIEeCTB (OKCHUIIOB);
COCTaBIIATh (hopmyibt
HEOpPraHUYECKUX
COEIMHEHUH U3yUYEHHBIX
BBIJIEJIEHHEIC

dopmupoBaHue
BBIPAKEHHOU yCTONYUBOM
y4eOHO-TI03HaBATEIHHOM
MOTHBAlUH yYEHUS

K.YY/].

1. Ymenue
JIOTOBAPHUBATHCS U
MPUXOANUTH K 00IIEeMy
PEIICHHIO B
COBMECTHOM
JIEATEILHOCTH;

2. YMmenue
MIPOAYKTHBHO
paspemiatb
KOH(IIUKTHI HA OCHOBE
ydeTa HHTEPECOB U
MO3UILIMH BCEX €T0
YYaCTHHKOB

P.YVI.

1.YMeHne yuuTeIBaTh

YUHUTETIEM OPUEHTUPBI
JIENCTBHS B HOBOM
y4eOHOM MaTepuaie B
COTPYAHUYECTBE C
YUHTETIEM;

2. YMmenue
TJIAHUPOBATh CBOU
JIEUCTBHUS B
COOTBETCTBMH C
MMOCTaBJICHHOM
3a/1aueil U yCIOBUSIMU
€e peau3anum.
ILYV.

1. YMeHune npoBOIUTH
CpaBHEHHE U
KIaccu(pUKaIUIO 110
3aJIaHHBIM KPUTEPUSIM;
2.®DopMHpOBATH Yy
yYaImXxcs
Mpe/ICTaBJICHHUE O
HOMEHKJIaType
HEOPTaHHYECKUX
COEIMHEHUI

§40

PeakTuBEI B
XUMHYECKOE
obopynoBaHue




44. | I'mapoKcumsl. OcHoBaHus: | YMEHHE Ha3bIBaTh 1. YMenue K.YV 8§41 Hatuuk pH

KIIaccuuKaIs, COCTUHEHUS H3YICHHBIX OpPHEHTHUPOBATHCA Ha Ymenue
HOMEHKJIATypa, MOJIyYCHHUE. KJ1accoB (OCHOBaHMUIA), MTOHUMaHHUEe TPUIHH CaMOCTOSTENILHO
TP ONpECACATh ycrexa B yueOHOH OpraHM30BbIBATH
Jlabopamopustit onvim Ne 30. TIPUHAIC)KHOCTD JEATCIbHOCTH yqe6Hoe
B3aumooeiicmeue okcuooe Kaibuus u BCILECTB K B3aHMO/ICHCTBHC B
docghopa c 600oit, onpedenenue xa- OIpENCICHHOMY KIIACCY rpymme
pakmepa oopazoeaguiezocs zudpokcuda | COCAMHEHHH ILYYA.
¢ HOMOWbIO UHOUKaMOpA. (ocHOBaHMAM) Ymenue:

* OCYIIECTBIIAITh
Jlabopamopnuiii onvim Ne 31. aHau3 0GBEKTOB ¢

BBIJICIICHUCM
«Onpeodenenue pH paznuunvix cpeo»

CYIIECTBEHHBIX U
IIpakTnueckas padora Ne E;;};L;;IS:FHHHX

b

4.«Onpenesienne va pacTBoOpoB « OCYIIECTBIATH
KHCJIOT U 1IeJ104eiD) CHHTE3 KK

COCTaBJICHHUE LIEJIOTO

U3 YacTeu.

P.YVYI.

YMenus:

1.0OcyuiecTBasATh

WTOTOBBIN U

MOIIIArOBHIi KOHTPOJH

IO PE3yNbTaTy;

2. AexBaTHO

BOCIIPHHUMATH OIICHKY

YUUTEIIS;

3. Paznuuats criocob u

pe3yJbpTaT AeHCTBUS

45. | XuMu4yeckre ~ CBOWCTBA  OCHOBAaHHUU. | YMeHHe cocrasisith | ®opmuposanue untepeca K.YV §42 Hartuuk pH,
Peaxnus HEUTpanu3aluu. Okpacka | hopMyIsl K HOBOMY IIPEIMETY dopmupoBaHHe Jo03aTop 00béMa
WH/INKaTOPOB B INEJIOYHOW W | HEOPTAaHHMUECKUX yMeHHs paboTaTh B KHUIKOCTH,
HEUTpanpHOI cpenax. | COeMUHEHHUH H3yYEHHBIX napax. OropeTka,
[IpumMeHeHMe OCHOBaHUH. KJIaCCOB (ocHOBaHMN); ILYV. JaTYHK
TP YPaBHCHUS XUMHUYECKUX ®dopmupoBaHue TeMIIepaTyphl
Jlaéopamopnuiii onvim Ne 32. «Peaxyus | PCaKImii (XapaKkTepHbIX YMEHHS  HAOJIIONATH, TUTATUHOBBIM,
Heulmpanuzayuuy. JUIs OCHOBaHM); A€JIaTk BBIBOJBL IIpU JIATYUK JIaBJICHHUS,
Jlemoncmpayuonnsiii skcnepumenm Ne | XapaKkTepuzosats MIPOBE/ICHUH OTIBITOB. MATHHUTHAS
12. «Ocnosanus. Tennosoii 3hpexm XUMHUHECKUE  CBOMCTBA P.YVI. Melnanka
Dpeakyuu 2udpoKkcuda Hampus ¢ OCHOBHbIX KIaccos YMEHHE PacI03HABATE
HEOPTaHHYECKUX OTIBITHBIM myTeM

Y2NleKUCIbIM 2a30M»
Jlabopamopnutii onvim Ne33.
B3aumooeiicmeue pacmeopoé kucnom
co wenouamu.
Jlabopamopuusiit onvim Ne34. Ilonyuenue
HepacmeopuMvblX OCHOBAHUTL U
uccneoosanue ux ceoilcmeé (Ha
npumepe zuopoxcuoa meou (11)).

BelIecTB (OCHOBaHHN)

OCHOBAHHUS, OIIUCLIBATE
XHUMUYECKHE PEaKIUH,
HaOII0gAaEMBIE B XO€E
IKCIICPUMCHTA.




46. | AMdoTepHbIe OKCUIBI U THIPOKCUIBL. Ymenne 1.Ymenue K.YYA. §43
./Iaﬂopamopubu"l onvim No335. XapaKTepHU30BaTh OpPHUEHTHUPOBATLCS Ha YMeHue
”oﬂyqeuue md)omepublx OCHOGAHUIL U XHUMHYECCKHUE CBOMCTBA TIOHMMAaHHUE ITPUINH CaMOCTOATCIIBHO
uccnedosanue ux ceoiicme (Ha npumepe | OCHOBHBIX KIACCOB ycrexa B yuyeOHoM OpraHU30BBIBATH
2udpoxcuda yunka (II)). HEOPTaHMYECKUX JIESTENIBHOCTH; y4ebHoe
CcOoeIMHEHU 2. YuebHo- B3aUMO/ICICTBUE B
(ampoTepHbIX MMO3HABATENBHBIA HHTEPEC ~ TPYIIIE.
HEOPraHUYECKUX K HOBOMY y4eOHOMY ILYY .
COCTMHEHUIT) MaTepHary ¥ crnocodam Ymenne
pelleHNst HOBOM YaCcTHOM  1peoOpa3oBBIBATH
3aaun HHPOPMALIUIO u3
OJIHOTO BHJA B
JIpyTOM.
P.YVY].
YMeHue cocTaBisATh
TUTaH pelIeHUsI
POOIIEMBI.
47. | Kucnorel.  CocraB.  Knaccudukaius. | YMeHHEe Ha3bIBaTh 1.PazButne BHyTpeHHEH K.YY/. §44 PeakTuBbl B
Howmerknarypa. [TomyueHne KUCIOT. COCTUHCHUS H3YICHHBIX MMO3UIUH IIKOJIbHUKA Ha 1. Y™Menue XUMUYECKOE
TP KJIACCOB (KHUCIIOT); YpOBHE TMOJIOKUTENBHOTO  TOTOBAPUBATHCH U o0opyioBaHUE

OTpeeTsITh
MPUHAIC)KHOCTD
BEILIECTB K
OIIPEJEIICHHOMY KJIacCy
COoeTMHEHUH (KUCIIOT);
YMEHHUE COCTABJISATh
bopmyJbI
HEOPraHUYECKUX
COCIMHEHUT N3yUYEeHHBIX
KJIacCOB

OTHOIICHHMS K IIKOJIE,
TTOHUMaHHUS
HE0O0XOIUMOCTH YUEHUS,
BBIPa)KEHHOTO B
npeobnagaHuy yuyeOHo-
MIO3HABaTEIFHBIX MOTHBOB
U [IPEATNIOYTSHUH
COIIMAIBHOTO cIiocoba
OIICHKY 3HAHUH;
2.®DopmHupoBaHuE
BBIPAKEHHOM yCTOMYUBOU
y4eOHO-TI03HaBaTEIHLHOM
MOTHBAIMH YUCHHS.

MPUXOANTH K 00IIEMY
PEUICHHUIO B
COBMECTHOM
JIESITEILHOCTH;
2.YmMmenue
MIPOYKTUBHO
pa3penratb KOH(QINKTHI
Ha OCHOBE y4era
HWHTEPECOB U NMO3ULIHUH
BCEX €0 YYaCTHHKOB
ILYVY].

1.YMeHue npoBoUTh
CpaBHEHHE U
KJaccu(UKaIHMIO 110
3aJlaHHBIM KPUTEPUSM;
2. ®opMHPOBATH Y
yUaIuXxcs
Mpe/ICTaBICHHE O
HOMEHKJIaType
HEOPTaHUUYECKUX
COEJIMHEHUH

P.YVI.

1.YMeHue yuuTeIBaTh
BBIJIEJICHHEIE
YYUTENIEM OPUCHTHPHI
JIEHCTBHS B HOBOM
y4ueOHOM MaTepHuaie B




COTPYIIHUYECTBE C
YUHUTETIEM;

2. YMmenue
TJIAHUPOBATH CBOU
IEUCTBUS B
COOTBETCTBMH C
IOCTaBJICHHOM
3aa4eil U yCcIOBUsIMU
ee peasm3aIiy.

48.

XHUMHUYECKHE CBOMCTBA KUCIIOT

TP

Jlabopamopnwiit onvim Ne36.
B3aumooeiicmeue memannos (maznus,
YUHKa, Jcene3a, Meou) ¢ pacmeopamu
Kucaom.

JlabopamopHuiii onvim Ne37.
B3aumooeiicmeue oxcuoa meou (Il) u
OKCUOA YUHKA C PACMEOPOM CEPHOUL
Kuciomot.

JlabopamopHutii onvim Ne3 8.
B3zaumooeiicmeue pacmeopos kuciom c
HepacmeopuMviMu 0CHOBAHUAMU.

YMenune cocTaBiaTh
YpaBHEHHUS XUMHUYECKUX
peaxkuui,
XapaKTEePU3yIOIIHNX
XHMHUYECKUE CBOMCTBA
KHUCJIIOT;

YMEHUE pacro3HaBaTh
OIBITHBIM ITyTEM
PacTBOPHI KUCIIOT U
menouei

1.Ymenne
OPHEHTHPOBATHLCS Ha
TTOHUMaHHE TPUIUH
ycrexa B yuyeOHOI
JeATEeNbHOCTH;

2. YaebHo-
TIO3HABATENNbHBII HHTEpEC
K HOBOMY y4eOHOMY
MaTepuaiy ¥ crnocodam
pelleHus HOBOM 4YacTHOU
3a71a4n

K.YV .

1.YMeHune
HCTIONB30BaTh PeUb
JUTS PETYISIIANA CBOETO
JIEUCTBUS;
2.AnexkBaTHO
HCII0JIb30BAaTh
pedeBbIe CpencTBa st
penieHus

pa3IMIHBIX
KOMMYHHKATHBHBIX
3ajad, CTPOUTH
MOHOJIOTHYECKOE
BBICKa3bIBaHUE,
BJIAJICTh
IUATOTUYECKON
(bopmoii peun
P.YV].

Ymenue
CaMOCTOSITEIHEHO
aJICKBaTHO OICHUBATh
MIPaBUIBHOCTH
BBITTOJTHCHUS JCHCTBUS
Y BHOCHTD
HEOOXOUMBIC
KOPPEKTUBHI B
HCTIOJTHEHUE KaK T10
XOJly €ro peajau3aluu,
TaK ¥ B KOHIIC
JICHCTBHS.

ILYVY. Yvenue:
OCYULIECTBIISATh
CpaBHEHHE U
KJaccu(UKaIHIo,
BEIOMpAs KpUTEPHUU
JUTS YKa3aHHBIX
JIOTHYECKHUX
onepauii;

CTPOUTH JIOTUYECKOE
paccyxaeHue

§45

PeaktuBel
XUMHYECKOE
o00opyI0BaHue




49,

Comu. Kinacenguxanus. Homenknarypa.
CriocoObI TToTydeHus coJiei

YMenne COCTaBJISITh
hopmybr
HEOPTaHUYECKUX

COEIMHEHUH U3y9IEeHHBIX
KJ1accoB (coiei);
yMEHHE Ha3bIBaTh
COEIMHEHUSI U3yYECHHBIX
KJ1accoB (coueit);
OTIPEAEIATh
MPUHAJIE)KHOCTD
BEILECTB K
OTIPEICTICHHOMY KJ1accy
coequHeHu (coneit);
YMEHHE COCTaBIISITh
(hopmybI
HEOPraHMYECKUX
COCIMHEHUI

1.Pa3BuTHE BHYTpEeHHEH
MO3HINHY IIKOJbHUKA Ha
YPOBHE HOJ0XKUTEIBHOTO
OTHOILIEHHMS K IIKOJIE,
TTOHUMaHHS
HEOO0XOAUMOCTH Y4EHUs,
BBIPAXKEHHOTO B
npeobnaagaHuy yueOHo-
MIO3HABATEIbHBIX MOTHBOB
U MIPETIOYTCHUH
COLIMAJILHOTO cIiocoba
OIICHKY 3HAHUM;
2.®DopmMHupoBaHUe
BBIPAKEHHOW yCTONYUBOU
y4eOHO-TI03HaBaTEIbHON
MOTHUBALUH yICHUSL.

1. OpueHTanus Ha

K.YY/].

1. YMenue:

* CTPOUTH MOHSTHBIE
JUTSI TTapTHEpa
BBICKA3LIBAHMS,
YYUTHIBAIOIINE, YTO
mapTHep 3HaeT 1
BHIUT, a YTO HET;

* 3a[1aBaTh BOIIPOCHI,
* KOHTPOJUPOBATH
JIEHCTBUS TTapTHEPA.
ILYVY/.

YwMmenue:

* OCYIIECTBIISITh
aHau3 00BbEKTOB C
BBIJIEJIEHUEM
CYIIIECTBEHHBIX U
HECYIIEeCTBECHHBIX
MIPU3HAKOB;

* OCYIIIECTBIIATH
CHHTE3 KaK
COCTaBJIEHHE LIEJIOTO
W3 YacTeH.

P.YVI.

YMeHeus:
1.0OcymiecTBasTh
HUTOTOBBIA U
MOIIArOBHIil KOHTPOIh
10 pe3yJbTarTy;

2. AnexBaTHO

BOCIIPMHUMATh OLICHKY

YUHUTCIIA,

3. Paznuuats crocod u

pe3yJabTaT AeHCTBUS

§40,
BoOTIp. 2,

c1p.160

PeakTuBEI B
XAMHYECKOE
000pyI0oBaHUE

50.

IpakTuyeckas padora Ne 5.
«ITosrydeHne MeIHOTO KyNOpoca»

Hcnons3oBanue
MPaKTUICCKUX U
nabopaTopHbBIX PaboT,
HECJIOXKHBIX
9KCIIEPUMEHTOB IS
JTIOKA3aTeNbCTBA
BBIIIBUT'AEMBIX
MPEIO0JI0KEHHUIA;
ONHCaHUE PE3YJIbTATOB
3THX paboT

TTOHUMaHHEe TPUYUH
ycrexa B yueOHOH
JIeATEeNIbHOCTH;

2. YuebHo-
TIO3HABATENbHBII HHTEpEC
K HOBOMY y4eOHOMY
MaTepHary U crocooam
pelleHrs HOBOM 4acTHOM
3a7a4n

K.YYI.

YMmenus paboTats B
napax.

ILYVYA.

VMenuss  HaOI01aTh,

JEJIaTh BBIBOAbI HpI/I
HpOBe}IeHI/II/I OIIBITOB.
P.YVI.

‘YMeHue pacno3HaBaTh
OTIBITHBIM ITyTEM
KJIaCChI
HeOpFaHI/I‘{eCKI/IX
BCIICCTB, OITMCHIBATH
XUMUYECKHEC PEaKIUH,
HaOII0gaEMBIE B XO€E
IKCIIEPUMEHTA.

udposoii mu-
KPOCKOII




51. | CsoiicTBa coneit YMeHue xapaktepu3oBath | Pa3zsuBath cmocobnocth k- K.YV /. §47 PeaxTuBsl 1
CBOMCTBA H3YYCHHBIX CaMOOIIEHKE Ha OCHOBE Ymenue XAMHYECKOe
KJIACCOB HEOPTAaHUUYECKHUX | KPUTEPHS yCIIEITHOCTH CaMOCTOSITEJIbHO 000pyI0oBaHUE
BEIIIECTB (CoJIei); yMeHHe | ydeOHOM AeITeIbHOCTH OpraHU30BbIBATH
COCTaBIIAITH YPaBHEHUS yaebHoe
XUMHYCCKUX PEaKIUiA, B3aMMO/ICHCTBHE B
XapaKTePU3YIOIIUX Tpymre.

XAMHUYIECKHE CBOMCTBA ILYVY .
couieit YMenue
mpeoOpa3oBHIBATH
HHPOPMALIHIO u3
OITHOTO BHIA B
JpYTOH.
P.YYA.
YMeHue cocTaBiiTh
VMenue: TUIAH PEIICHUSI
XapaKTepU30BaTh TPOBIEMBI.

52. | Mpakruueckas pa6ora Ne6. Pemenne XUMHU4ecKkne  croiicta | 1. OpHeHTalus Ha K.YVI. §47,848, | PeaxtuBBI N
IKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe OCHOBHBIX KJaccoB | TOHUMAaHUE MPHUYUH YMmenus paboTaTh B mapax. HHCTPYKT | XUMHYECKOE
«IIpakTHKYM M0 U3Y4Y€HHUIO CBOICTB HEOPTaHUIECKUX ycrnexa B yueOHOH ILYV. ax mo Th | obopynoBanue
BellleCTB OCHOBHBIX KJIACCOB BELIECTR; JIeSATENbHOCTH, YMeHus — HaOmoOaTh,

HEeOPraHM4ecKHUX coeJUHEeHUI» OTpeneniTh 2. YyebHo- J€NaTh BBIBOABI ITPU
IPUHAIEKHOCTD MMO03HABATEIBHBIN MIPOBEACHUH OTBITOB.
BEIIECTB K HUHTEPEC K HOBOMY P.yya.
OIIPEAECIECHHOMY KJIacCy y‘ICGHOMy Matepuaiy u Ymenue pacriosHaBaTb
COEIMHEHNH COCTABIATE croco0am pereHus OTIBITHBIM ITyTEM
¢hopmybt HOBOM 4acTHOM 3a7auu KJIaCChl
HEOPraHMYECKUX HCOPraHM9ICCKUX
COEIMHEHU N U3yYEHHBIX BCIIECTB, OIUCHIBATH
KJIaCCOB XUMHYECKHE PEaKIUH,
VMeHHe MPUMEHSTh HaOJro1aeMBIe B XOJI€
MOJIy4YEHHBIE 3HAHUS IS SKCIICPUMEHTA.
peIIeHHS MPaKTUISCKIX
3a7a4, cooOJrroas
npaBriIa 6€30MacHOTO
oOpamieHus ¢
BEIIECTBAMH
1.3akperuienue 3HaHUHN U
pacyeTHBIX HaBBIKOB yU- K.YVY/.

53. | oaroroska k [ 1A, BITP csl. 1. Y™Menue YmMenune §40-47
2.YMeHue pemaTh OPHEHTHPOBATHCS HA CaMOCTOSITEIbHO
TUTIOBBIC IPUMEPHI MOHUMaHHUEe PUIHH OpPraHU30BHIBATH
KOHTPOJIBHO- ycrexa B y4eOHOM yaeOHOe
N3MEPUTCIIbHBIX JIEATCIBHOCTH B3aMOJCHUCTBUC B
MaTepHUaoB rpyrie

ILYYA.
YMenue:

* OCYHICCTBJISATH




aHaym3 00BEKTOB C
BBIIEJIEHUEM
CYIIECTBEHHBIX 1
HECYIIECTBEHHBIX
MIPHU3HAKOB;

* OCYIIECTBIATD
CHHTE3 KaK
COCTaBJICHHUE IEJI0r0
M3 YacTew.

P.YVII.

YMmenus:
1.OcymecTBiATh
HTOTOBBIA U
MOIIAaroBbI KOHTPOJIb
10 Pe3yJIbTaTy;

2. AnlekBaTHO
BOCIIPUHUMATD OLIEHKY
YAUTES;

3. PasmuyaTe ciocob u
pe3yabTaT AeHCTBHA

54. | TectoBblii KOHTPOJab: «lIpakTHKyM N0 | YMeHue OBIaIeHUS YMeHue OLeHUTh CBOU K.YVY/I. 1
H3Y4YEHHIO CBOICTB BellleCTB OCHOBHBIX | HaBbIKAMM KOHTPOJIS U yueOHbIE JOCTUKEHUS Ymenue
KJIACCOB HEOPraHMYeCKHX OILICHKH CBOEH CaMOCTOSITENILHO

cOeMHEHMIDY. I TeNbHOCTH, YMEHHE OpraHU30BBIBAThH

MPEIBUICTh BO3ZMOXKHBIC yueOHOe

JIEUCTBHUE.IIOCIEACTBUSI CBOUX ILYVY.

JNEUCTBUN VYMeHne
npeoOpa3oBLIBATh
HHPOPMALIHIO u3
OJIHOTO BUJA B IPYTOM.
P.YVY].
YMeHue cocTaBisaTh
IJIaH peLIeHus
TPOOIEMBI

Pa3nen 5. OCHOBBI ONIBITHO-IKCIIEPUMEHTAIBbHOM U NPOeKTHOH nesiTe1bHOCTH (164)

55. | Texnuka 6€30MaCHOCTH NP BBIIOIHEHUH | YyeHue 1.Pa3BuTue BHyTpeHHEH 1 PeaxTuBbl 1
CaMOCTOSATECIIbHBIX OIIBITOB )5 XapaxkTepu3oBaTh IIO3UIIMHU IIKOJbHUKA Ha XUMHUYECKOC
SKCHEPUMEHTOB B JOMAIIHUX YCIOBUSX U C | paskHeHIINEe XUMUUYecKue | YPOBHE MOJIOKUTEIBHOIO o0opynoBaHue

UCIIOJIb30BaHUEM 00opy10BaHUA MOHATHUs: | OTHOLICHHUS K IIKOJIE,

XUMHUYECKOH JTabopaTopuH.

XAMUYCCKUN QJICMCHT,
Knaccn(bmcauym BCIICCTB

MOHUMAaHHS
HEOOXOIMMOCTH YUEHHUS,
BBIPa)KCHHOT'O B
npeobiaaHuy yaeoHo-
MO3HABATEJILHBIX
MOTHBOB 1
NpeANOYTEHHN
COLMAIBHOTO CIIoco0a
OIICHKHY 3HAHUM;
2.®opmupoBaHue




BBIPAKEHHOMI
yCTOWYMBOH y4eOHO-
MTO3HABATENBHON
MOTHBAILIUH yICHUS

56. | Ipakruyeckas padora Ne7. OGpamenue | Vcrnons3oBaHue 1. OpueHTanus Ha K.YY/. PeakTuBbl U
CO CTEKJIOM (crubaHue CTEKITHHON 1a00paTOPHOT0000PYAO | MOHMMaHKHE MPUYHH YMenust paboTats B XHUMHYECKOE
TpyOKH, H3rOTOBJICHHE: NTUTIETKH; BaHMS M CTEKJISTHHOM ycrexa B yaeOHOH napax. obopynoBanue
KallWIISPOB; MPOCTEUIINX Y3JIOB; HOCYJbL, IPOBEJCHUE JIESITEIIBHOCTH; ILYVY.

HpocTeHInX NpuOOPOB) HECIIOKHBIX 2. Y4eOHo- YMmeHus  HaOmoOaaTh,
9KCIIEPUMEHTOB /IS NO3HABATENbHBIM MHTEPEC  JeNaTh BHIBOJIBI IPH
JI0Ka3aTeNnbCTBa K HOBOMY y4eOHOMY MIPOBEACHUH OTIBITOB.
BBIJIBUTACMbIX MaTepuaily u crocobam P.YV .
MIPEAIIOJIOKEHU; pelieHys HOBOM YacTHOM  YMeHne
OIMCaHNe Pe3yJbTaTOB 3a7a4u CaMOCTOSITEIILHOTO
3THX paboT BEICHUSA

SKCIEpPUMEHTAIbHOU
JeSITeIbHOCTH,
OIIMChIBATh
XUMHUYECKUEC PCAKIINHU,
HaOI0jaeMble B X0/1€
9KCIIEPUMEHTA.

57. | XuMHu4yecKuil aHaIIM3: KaueCTBEHHBIN U 3HAHKE OCHOB 1.Opuenrauus Ha K.YY/. PeaxTuBbl 1
KOJINYECTBEHHBIN XUMHAYECKOr0 aHaIu3a TIOHUMAaHUEC MPUINH 1. YMmenue XUMHYCCKOC

ycrexa B y4eOHoit JIOTOBapHBaThCS U obopynoBaHue

JESTEIbHOCTH;
2. Y4ebHo-
IIO3HAaBaTEJIbHBII UHTEPEC
K HOBOMY y4eOHOMY
MaTepuaiy ¥ crnocodam
pelleHns HOBOM 4acTHOM
3a/1a4u

MIPUXOINTH K 00IIEMY
peIIeHHIO B
COBMECTHOM
NeSITeTbHOCTH;
2.Ymenue
MPOIYKTHUBHO
paspemmarb KOHQIUKTHI
Ha OCHOBE ydJeTa
WHTEPECOB U MO3UIHN
BCEX €T0 YYaCTHUKOB
ILYYA.

1. ®opmupoBaTh
yMEHHE NPOBOJUTH
CpaBHEHHE U
KJIaCCU(UKAIIHIO TT0
3a/IaHHBIM KPUTEPHSIM;
2.®dopMupoBaTh y
yYaIuxcs
MIPECTaBICHNUE O
HOMEHKJIaType
HEOPTaHUYECKUX
COEIMHEHUN.

P.YVY].

1. YMeHue yuyuThIBaTh
BBIJICTICHHBIC




YYUTEIEM OPUEHTUPBI
IEUCTBUSI B HOBOM
y4eOHOM MaTepHuaie B
COTPYJIHUYECTBE C
YUHUTETIEeM;

2. YMmenue
IJIAHUPOBATh CBOU
IEUCTBUS B
COOTBETCTBHUH C
MHOCTaBJICHHOMN
3aa4eil U yCcIOoBUsIMU
€e peaau3anum.

58. | Teopermueckue OCHOBBI OMBITHO- | YMEHHUE OOBACHSITH 1.Pa3BuTHe BHYTpeHHEH K.YYI. PeakTuBbI 1
SKCIEPUMEHTAITBHOM U | 3aKOHOMEPHOCTH MTO3WIINY IIKOJIFHUKA Ha 1. Ymenue: XAMHYeCcKoe
MPOEKTHOH JeTeTbHOCTH. W3MEHCHHUS CBOUCTB YpOBHE MOJIOKUTEIBHOTO ¢ CTPOUTH MOHATHEIE obopynoBaHue

BEIIIECTB , 3HAHNE OCHOB | OTHOIICHHMS K ILIKOJIE, JUTA TapTHEpa
SKCIIEPUMEHTANEHON U TIOHUMaHHUS BBICKa3bIBAHMS,
MPOEKTHOM HEOOXOIUMOCTH YYCHUs,  YUUTHIBAIOIINE, YTO
JIESTeTbHOCTH BBIPKEHHOT'O B mapTHep 3HaeT U
npeobaagaHuK yueOHo- BHJIMT, & YTO HET;
MTO3HABATEIBHBIX * 3a[1aBaTh BOIIPOCHI;
MOTHBOB H * KOHTPOJIUPOBATH
MPEIIOYTCHHH JIEWCTBHS TapTHEpA.
COILIMAJILHOTO criocoba ILYVYA.
OLICHKH 3HAHUH; Ymenue:
2.DopmMHUpOBaHUE * OCYIIECTBIISATh
BBIpa)KEHHOMN aHaN3 0OOBEKTOB C
yCTOWYMBOH y4eOHO- BBIICJIEHUEM
MMO3HABATENEHOM CYIIECTBEHHBIX U
MOTHBAIMH YUCHHUS. HECYIIECTBESHHBIX
MPU3HAKOB;
* OCYIIIECTBIIATH
CHHTE3 KakK
COCTaBJICHHUE LIEJIOTO
13 4acTe.
P.YVYA.
Ymenus:
1.0OcymiecTBasATh
WUTOTOBBIN U
MOIIAroBBIil KOHTPOIh
O Pe3yJNbTaTy;
2. AekBaTHO
BOCIIPHHUMATH OLICHKY
YUUTEIIS;
3. Paznmuats criocol u
pe3ynbTaT ICHCTBHSA

59. | BeIOOp TeMBI IpoOEKTa. YMeHne miaHupoBaTh PazBuBars criocobnocts k- K.YV /L

[TnaHupoBaHue ACATEIHHOCTH. COOCTBEHHYIO CaMOOIICHKE Ha OCHOBE 1. Ymenne
IKCIICPUMCHTAIBHYIO KPUTEPHsI YCICITHOCTH JIOTOBAPHUBATHCS U

JACATCIBHOCTD , YMCHHC

y4eOHOI eI TeIbHOCTH

MIPUXOJUTH K 001IIeMy




BBIJIBUTATh T'UIIOTE3EI,
CTaBUTH TIPOCKTHHIE
3aa4H.

PELICHUIO B
COBMECTHOMI
JIeSITeIbHOCTH;
2.YMeHue
MPOTYKTUBHO
paspermarb KOHQINKTHI
Ha OCHOBE ydeTa
HMHTEPECOB U MO3ULIUN
BCEX €r0 YYaCTHHUKOB
ILYVYA.

1.YMeHne npoBOauTh
CpaBHEHHUE U
KJIacCU(UKAIHIO IO
3aJaHHBIM KPUTEPHSIM;
2. ®opMHUpOBATh Y
YUaIIIXCS
IIpeJCTaBICHUE O
HOMECHKJIaType
HEOPraHMYECKUX
COCIMHEHU N

P.YVI.

1.YMeHue yuuThsIBaTh
BbIJICJICHHBIC
YUUTEIEM OPUEHTHPHI
JIEWCTBHSA B HOBOM
y4eOHOM MaTepuaie B
COTPYAHUYECTBE C
YUUTENEM;

2. YMeHue
IJIaHUPOBATH CBOU
JIeUCTBUS B
COOTBCTCTBHU C
[IOCTABJICHHOW 3a/1a4yeil
" yCJIOBUSIMHU €€
peanu3aryy.

K.YY/.

60.

IoxroroBka mpoekTa.Coop wuHDOpMAIHH
o JTAaHHOM

Teme.Mo1enupoBaHMENTPOECKTHOM T
eSTEJILHOCTH.

VMeHHue IIIaHUPOBAaTh
COOCTBEHHYIO
OKCICPUMEHTAIIBHYIO
JeATEIbHOCTD , YMEHHE
BBIJIBUI'aTh TUIIOTE3bI,
CTaBUTH ITPOCKTHBIC
3a/1a4u, cooupaTh
nHdopmanuio u3
Pa3IUYHBIX HCTOYHUKOB,
aHaJIM3UPOBATH,
MO/IETTUPOBATh
IKCIIEPHUMEHT

1.Pa3Butue BHyTpeHHEN
MTO3UIINY IIKOJIFHUKA Ha
CaMOCTOSATEIBHOE
MIPOEKTHPOBAHUE
y4eOHOH NeaTebHOCTH
2.®opmupoBaHue
BBIPAKEHHOU
yCcTOWYMBOH y4eOHO-
MTO3HABATENBHON
MOTHBAITUH YUEHUS

1. Ymenue:

* CTPOUTH MOHSTHBIE
JUTSI TTapTHepa
BBICKA3bIBAHUA,
YUHUTBIBAIOLIUE, YTO
MapTHEp 3HAET U
BUJIUT, @ YTO HET;

* 33/1aBaTh BOIPOCHI;
* KOHTPOJIUPOBAThH
JIEHCTBUS TTApTHEPA.
ILYV.

YwMmenue:

* OCYIIECTBIISATH

PeakTuBEI B
XHMHYECKOE
obopynoBaHue




aHaM3 00BEKTOB C
BBIZIEJICHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB;

* OCYILLIECTBIISTh
CHUHTE3 KaK
COCTaBJICHHE 1IEJIOT0
M3 YacTeH.

P.YVI.

YMenus:
1.0cymiecTBIATH
HTOTOBBLIN B
MOIIArOBBIN KOHTPOJIb
0 Pe3yNbTaTy;

2. AnexBaTHO
BOCIIPHHHUMAThH OIICHKY
YAUTEIS;

3. Pa3nuuathk ciocod u
pe3ynbTaT NeHCTBHSA

Beimonaenne y4eOHBIX
OTIBITHO-3KCIIEPHIMEHTAIBHBIX PaldoT.
IIpakTnueckne padoTHI

MPOEKTOB YYalluXCsl

Hcnonr3oBanue
1abopaTOpHOT0000PY IO
BaHMS U CTCKIITHHOM
MOCYIBI, IPOBEICHHE
SKCIEPUMEHTOB IS
JI0Ka3aTeNnbCTBa
BBIJIBUTAEMBIX
TIPETIOI0KEHHI;
OIIMCaHWE PE3yIIbTaTOB
3THUX paboT

K.YY/.

1. Ymenue
JIOTOBAPHUBATHCS U
NPUXOJUTH K 00IIEMY
pEIIeHHIO B
COBMECTHOM
JIeSITEIIbHOCTH;
2.Ymenue
MPOYKTUBHO
paspemarb KOHGINKTHI
Ha OCHOBE yJeTa
WHTEPECOB U NMO3ULIUH
BCEX €r0 YYaCTHHUKOB
ILYVY].

1. ®opmupoBaTh
YMEHHE IIPOBOJIUTH
CpaBHEHHUE U
KJ1accu(pUKaIUIO 110
3aJaHHBIM KPUTEPHSIM;
2.®opMHpOBATH Y
yHaImuxcs
MIPEICTaBICHNE O
HOMEHKJIAType
HEOPTraHMYECKUX
COEIMHEHU.

P.YVI.

1. YMeHne yauTeIBaTh
BBIJICTICHHBIC
YUUTENEM OPUEHTHUPBI

PeaktuBbl
XAMHUYECKOE
obopynoBaHue




IEUCTBUS B HOBOM
y4ueOHOM MaTepHuaie B
COTPYIHUYECTBE C
YUHTETIEM;

2. YMmenue
IUTAHUPOBATH CBOU
IEUCTBUS B
COOTBETCTBHH C
IOCTaBJICHHOM
3aaucii U yCIOBUSIMHU
ee peasm3aIiy.

66.

IloaroroBka y‘-Ie6HI>IX MPOCKTOB K 3alIUTC

PasBuBaTh CIOCOOHOCTH K

CaMOOIICHKE HA OCHOBE
KPHUTEPHsI YCICITHOCTH
y4eOHOU e TENbHOCTH

K.YV .

1.YMmenue
HCTIONB30BaTh PeUb M
PETYISIINHA CBOETO
JIeUCTBUS;
2.AeKBaTHO
HCTIONIB30BaTh PEUCBEIC
cpencTBa AJIs PEIeHUs
Pa3IUYHBIX
KOMMYHHUKATHBHBIX
3ajad, CTPOUTH
MOHOJIOTHYECKOE
BBICKA3bIBAHHUE,
BJIAJIETH
IUAJIOTUYECKON
(bopmoii peun

P.YVY . YMmeHue
CaMOCTOSTEIBHO
aJIeKBaTHO OIICHUBATh
MIPaBUIBHOCTH
BBINOJIHEHUS IEUCTBHS
¥ BHOCHTD
HEOOXOgUMEBIE
KOPPEKTHBHI B
HCIOJIHEHUE KaK II0
XOJy €ro peanu3aluu,
TaK U B KOHIIE
JIEHCTBUAL.

ILYV. Ymenue:
OCYULIECTBIISATh
CpaBHEHHE U
KJaccu(UKaIHIo,
BBIOWpAsT KPUTEPHHU JIJIS
YKa3aHHBIX JTOTHYCCKIX
onepauui;

CTPOHTH JIOTHIECKOE
paccyxaeHue




67.

IIpomexxyTodHas artecTamus.
3amuTa IpoeKTOB

YMeHue oBaicHAS
HaBBIKaMHU KOHTPOJISA U
OILICHKH CBOEii
JIESITeTTLHOCTH, YMEHHE
MpeBUIETH BO3MOXKHbBIE
MOCJIEACTBHS CBOUX
JNEeUCTBUMN

YMeHue OleHUTE CBOU
y4eOHBIC JOCTHKCHHUS

K.YVY/.

1.Ymenue
HCIIOJB30BaTh PEUb JIJIS
PETyIAIUH CBOCTO
JIeHCTBHUS,
2.AneKBaTHO
HCIIOJIBb30BaTh PEYCBEIC
CpeJCTBa ISl PeIICHUS
Pa3IUIHBIX
KOMMYHUKATHBHBIX
3a/a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKa3bIBAHUE,
BIIAJIETh
JTUAJIOTHYECKOM
(dbopmotii peun

P.YY . YMmenue
CaMOCTOSITEIILHO
aJIeKBaTHO OLIEHUBATh
MIPaBUIBHOCTD
BBINIOJIHEHUS IEUCTBUS
Y BHOCUTH
HEOOXOUMBIE
KOPPEKTHBEI B
HCITOJIHEHHE KaK I10
XOJIy ero peaji3allny,
TaK U B KOHIIE
JIEUCTBUSI.

ILYVY . Yvenue:
OCYILECTBIISITh
CpaBHEHHE U
KIIacCH()UKAITHIO,
BEIOMpAst KPUTEPHUU JIJIS
YKa3aHHBIX JIOTHYECKUX

onepanuii;
CTPOUTH JIOTHYECKOE
paccyxaeHue
K.YVY/.
Vmenne
68. | Iloaroroeka k ['MA, BIIP: penrenue YMeHune oBlaicHUsS VYMeHue OleHUTb CBOU CaMOCTOATEIBbHO PeakTuBbI 1
MPAKTUKO OPUEHTUPOBAHHBIX 3aJaHUI HABBIKAMHU KOHTPOJIS U y4eOHBIC JOCTIKEHHUS OpraHU30BBIBATH XUMHYECKOe
OLIEHKH CBOEH y4aeOHoe JeiiCTBHE. 06opynoBaHue
JIeATEJIbHOCTH, YMEHUE ILYVY .
MPEIBUICTh BOZMOXKHBIC Ymenne
MOCJIECTBUS CBOUX mpeoOpa3oBEIBATH

JNEUCTBUMN

nH(POPMAIIHIO u3




OJIHOTO BHUJIa B IPYTOH.
P.YVII.

YMeHune cocTaBisTh
IUTaH PEIIeHUs

TPOOICMBI
69. | Iloaroroska x [MA, BIIP: pemrenne YMeHnune oBaneHus YMeHune oIeHUTL CBOU K.YVY/. PeaktuBer n
MPaKTUKO OPUEHTUPOBAHHBIX 3aJaHUI HaBBIKAMU KOHTPOJIA U yueOHbIE JOCTHKEHUS Ymenue XUMHYECKOE
OIICHKH CBOEH CaMOCTOSATEIHHO o0opynoBaHue
JIeSITeTIbHOCTH, YMEHHE OpraHU30BBIBAThH
TIPEIBUIETh BOZMOKHBIE ydeOHOe JeficTBHe.
MIOCJIEICTBUS CBOUX ILYV.
JefcTBUI Ymenue
npeoOpa3oBbIBATH
HHPOPMALIHIO u3
OJIHOTO BUJA B APYTOM.
P.YY.
YMeHue cocTaBiIiATh
TUIAH peIleHHs
pOoOIEeMBI
70. | O6oO1ieHue, cUCcTEMaTH3aLUs U 1.3akpernienre 3Hauuit U | 1. YMmeHue K.YVY. Pa6ora ¢
KOPPEKUHS 3HAHUN y4aIIuXxcs 3a Kype pPacUCTHBIX HABBIKOB y4- | OPHUCHTHPOBATHCSI HA VYwMmenune TeCTaMH
«OKCTIepIMEHTaIbHAs XUMHsD», 8 KJlacc. csl. MTOHUMaHHEe TPUIHH CaMOCTOSTENIFHO (MHIUBU
TecToBbI KOHTPOJIb. 2.YMeHue pemiath ycrexa B y4eOHOit OpraHu30BBIBATH JyaJIbHBI
THUITOBBIE IPUMEPHI JeSITeIbHOCTH yueOHOe e
KOHTPOJILHOM PabOoTBHI. B3aUMO/IeIICTBHE B 3a1aHMs)
rpyre
ILYVYA.
YMmeHue:

* OCYIIECTBJIATD
aHajm3 00bEKTOB C
BBIJIEJIEHUEM
CYIIIECTBEHHBIX U
HECYIIIeCTBEHHBIX
MIPU3HAKOB,

* OCYIIECTBIIATH
CHHTE3 KaK
COCTaBJIEHHE 1IEJIOTO
M3 YacTeH.

P.YVII.

YMeHus:
1.OcymiecTBasATH
UTOTOBBIN U
MTOMIArOBBIN KOHTPOITh
0 Pe3yJIbTaTy;

2. AnekBaTHO
BOCIIPUHHMATH OIICHKY
YUUTEIIS;

3. Paszauuath ciocod u
pe3yabTaT ACHCTBUS




KAJIEHIJAPHO-TEMATHYECKOE INTAHUPOBAHUE
BHEYPOUYHOI 1eATEJIbHOCTH « JKCIIEPUMEHTAJIbHAsA XUMHS -9» - 9 kiace (68 yacos)
¢ YKa3aHUeM MCIO0JIb30BAHUA 000pyI0BaHMs HU(PPOBOH JJadopaTopuu
«Touka pocra»

Ne n/m Tema ypoka IInanupyemMble pe3yJibTaThl Kou-Bo Hdara Hpopmauu| HcnoabzoBaHue
Mpeamernnie YY1 JluunocTHbIe MeranpeamerHbie 12C0B OHMas obopynosanus
VVI VY no HAaep:K «Touxka pocra»

y4eOHuKPyo

sumuc I''E. |

Denvoman
@I Xumus:
9Kt
BBenenue B Kypc «JkcnepuMeHTaIbHAsT XUMUA-9» (2 1)

1. Beoowuwii uncmpykmaorc no Th Jatb MIOHATHUE o | 1.Motusamus K. YVYA. 1 TexHuka
XuMHs — HayKa SKCIIEpUMEHTAaJIbHAs. npenMere XMMHH. | Hay4eHHs 1.Pa3pemenue 6e30acHOCTH B
P CdopmupoBatb npeaMery KOH(JIMKTA KabuHeTe
Jemoncmpayuonnsiii onstm Ne 1. | nepBoHadYaNbHbIE XUMUS 2.YnpaBneHue XMMUH [EHTpa
O3naxkomienue C ﬂaﬁopamopubm MNpCACTaBJICHUSA: 2.Pa3BuBartsp MOBCACHUCM IIapTHEPA «Touxka Pocrtay.
obopyoosanuem; npuémst 6e3onacnoii | a) O BEIIECTBE, a TAKKE O | TyBCTBO ILYVY . 3HaKOMCTBO C
pabompl ¢ Hum. NPOCTBIX W CJIOXHBIX | TOPAOCTH 32 1.®opmupoBaHue 00opyoBaHUEM

BEIIIeCTBAX; poccuiickyto MIO3HABATEJILHON IIETTH
0) HauaTh HOPMHUPOBATH XUMUYECKYIO e  CuMmBOJBI
yYMEHHE XapaKTepH30BaTh | HayKy XUMHYECKUX
BEILleCTBA, NCTIONB3Ys i | 3.HpaBcTBeHHO- JJIEMEHTOB
3TOoro ux (u3MUecKHe | ITHIECKOE e XUMHYECKHE
CBOJCTBA. OLICHNBaHNE (dopmyIBI
TepmuHbI
AHanus u
CHHTE3
P.YYI.
1.Ilemenonaranme u
IUTAaHUPOBAHHE.

2. BxonHoe TecTupoBanue mo 1
TEOPETUICCKUM U
NPAKTUIY€CKUM 3HAHUAM 34 8
KJ1acC

Paznen 1. MHoroo0pa3ue XuMHYeCKUX peaKkuid B IKCIepUMeHTAJIbHON xumuu (154)
Tema 1. Xumuuecxkue peaxyuu (6 u)

3. | Ipakxmuueckas paboma Ne 1 ‘YMeHue n0ab30BaThCs Pa3BuBath PeryasTuBHbIe: Jatunk
«llpasuna mexuuxu 6e3onacnocmu HarpeBaTeNbHBIMU yMeHHUS OcCyIIecTBISIOT TeMIIepaTypsl
npu pabome c 1a60pamopHvIM npudopamu OLICHUBATb HOIIATOBBII KOHTPOIIh (Tepmomap-
obopyoosanuem.Hzyuenue cmpoenus CHUTYaIHIO U IO pe3yIbTaTy HBIi)
niamenuy OTIEpPaTHBHO ITo3HaBaTenbHbIE: i

CIIUPTOBKA




MIPUHUMATH Ctposr peueBoe
peleHue, BBICKa3bIBaHUE B
HaXOJIUTh YCTHOM ¥ MUCbMEHHOMN
a/IeKBaTHBIE ¢bopme
CTIIOCOOBI KoMMyHUKaTUBHBIE:
B3aUMOJEHCTBY  YYUTHIBAIOT Pa3HbIC
sgc MHEHHUS U CTPEMSITCS K
OJHOKJIACCHUKA  KOOPJAWHALUH
MH BO BpeMs Pa3IUYHBIX TO3ULUH B
MIPOBEACHUS COTPYAHUYECTBE
MIPaKTUUECKON
paboTsL.
3HAaTh ONpeneIeHAs ®opmuposats  [lo3HaBaTeJbHBIE: §1, JlaTank
OBPB3K C I1e p KM € HT a I bH OKHCIIMTENILHO- MOTMBALMIO K BEIOMPAIOT OCHOBAHUS U TeMIEpaTyphbl
P — BOCCTaHOBUTEJIbHOHU ueneHanpasneH  KPUTEPUU JJLA TUTATHHOBBIN
. peakuuu, OKUCIUTENS, ) KITaCCHpUKAIINA
Jlabopamopnutit onerm Ne 1 BOCCTaHOBHTENSA. YMETh o peakiuit
«H3yuenue peakyuu e3au- YpaBHHUBATH Ho3HaBaTenbHo  TIPEOOPA3OBBIBATH
Mooelicmeus cynbhuma Hampus ¢ | OKUCIUTENBHO- 7 AeATENBHOCTI UH()OPMALIUIO U3
nepoKcuoom 6000pooay BOCCTAHOBUTC/ILHLIC A " omHOrO BHAA B APYIOH U
PCaKIH, pasbiCHATH OCOSHAHOe, BBIOUpATH 111 cebs
IIPOLIECCHI OKUCIICHUS U YBaXUTENbHOE U y106HYI0 hopMy
BOCCTaHOBJICHHUS, fobpoxkenatens E—
MIPUBOJIUTH IPUMEPHI Hoe TIpeICTABICHES
OKHUCITUTEIIBHO- OTHOLEHMe K ambopMATHH
BOCCTAHOBUTEIIBHBIX romy .
— apy PeryasituBHbIC:
4Y€/10BEKY, ero BBIJIBUT'AIOT BEPCUU
MHeRMUIo, pemeHust mpooIeMsl,
MWPOBO33PEHN  OCO3HABaTh KOHCYHBIN
10. pe3yabTar
KoMMmyHUKaTUBHBIE:
OTCTauBaTh CBOIO TOUKY
3peHHs, IPUBOIUTH
apryMeHTHI,
MOATBEPXKAAS UX
(axramu
pasnuyaTh B yCTHOM
pedu MHEHHE,
dopMHUpOBATH JIOKa3aTeIbCTBa,
LIEJIOCTHOE TUIIOTE3bl, TEOPHU
3Hatb MHPOBO33PDCHHE,  Pery/isiTHBHbIC: §2 Jatunk
TennoBoii >pPexT XUMUUECKUX | KIACCHDUKALMOHHEII COOTBETCTBYIOI  BELIBUTAIOT BEPCHH TeMIIepaTyphI
peakuuit. [IonsTHE 06 5K30- 1 HpH3HAK ce peIICHHS “p06HeMH,V IUIATHHOBBIN
TEPMOXUMUYECKUX COBPEMCHHOMY 0CO3HaBaTb KOHEYHBIN
OHIOTEPMUYCCKHX PEAKIUIX. peaxuii, ToHMATH YPOBHIO pesyibTaT
Jemoncmpayuonnwtii onvtm Ne Io3HaBaTeIbLHBIE:

21 Ipumepo 2x30- U IHOOMEPMULECKUX

3HaYEHHE TEPMHUHOB:
TEII0BOH P PeKT

BBIOMPAIOT OCHOBaHUS U

peaxkyuu.




Jemoncmpayuonnstii onvim Ne 3 XUMHUUYECKOH peaKLnH, pa3BHATHUS KpPUTEPUU IS
«Tennoeoii 3¢hghexm TEPMOXUMHUIECKOE HayKH. KiIaccu(UKALUK
PACMEOPEHUs 6eULeChié & 600e» YPABHEHHE PEAKIIMH, IK30- peakuuit
U SHIOTEpPMHYECKHE peoOpa3oBbIBATH
peakuuu. YMeThb nHpopMaluio U3
3aMUChIBATh OJTHOTO BUJIA B PYroit
TEPMOXUMUYECKHE U BBIOUpATh JUIst ceOst
ypaBHEHHUS peakuuil u yno6Hyto hopmy
BBIUUCIIATH KOJTHYECTBO ¢bukcarmu
TETIOTHI 110 MPEICTABICHHUS
TEPMOXUMHUYECKOMY uHpopmanuu
YPaBHEHHIO PEAKI[HH.
3HaTh OmnpeeeHne
CKOpOCTh XUMHUYECKUX CKOPOCTU XUMUYECKOU ®opMupoBatTh PeryasituBHbI€: §3 Iartunk pH
peaxuwuii JJemoncmpayuonnotii peakuuu u e _ | MOTHBAIHIO K CaMOCTOSTEITFHO
onvum No 3aBHCHMOCTb OT YCIOBHH | IleNicHampaBieH  OOHapy>KUBAaIOT U
. . MPOTEKaHUs PEaKInH. HOM (bopMyIHpYIOT
4B 3awwoﬁeucm3ue YUHRA € CONAHOU U | TIoppmaTh 3HAYEHHE MO3HABATENBHOM  IpOobIEMYy.
YKCyCHOU KUCTOMAMU. TEPMHUHOB «KAaTalH3aTopy», | mestenbHocTH,  Ilo3HABaTedbHBbIE:
B 3awwoc)eucm3uevzp AHYIUPOEANHOCO CUHTHOUTODY, OCO3HaHHOE, BBISIBIIIIOT MPHUYUHBI U
YUHKA U YURKOGOU NBLI C COTAHOU «hepMEeHTBI». YBaKUTENLHOE U CIIEICTBHS SBJICHUH,
KUCLOMOU. Bsawvioaeucm gue oxcudfz JI00poXKenaTenb  CTPOST JIOTHYECKHE
meou(ll) c ceprotl kucnomotl pasuotl Ho paccysKeHs,
KOHYEHMPAyuu npu pasmvlx VCTAHABHBAIOT
memnepamypax. TIPHHHHO —
Jlabopamopnutii onvim Ne 2 CIIeJICTBEHHBIE CBA3H
«H3menenue pH ¢ xo0e KoMMyHHKaTHBHBIE:
OKUC/IUMENIbHO-60CCMAHO- YUHUTBIBAIOT PA3HBIC
BUMENbHBIX PEAKUUIL) MHCHHA 1 CTPEMATCA K
KOOP/IMHALIUH
pa3MYHbIX MO3UIUHI B
COTPY/IHUYECTBE,
(bopMyIHpYOT
COOCTBEHHOE MHEHHUE U
YMeTh onpeaensiTe, Kak TTO3UIHIO
Ilpakmuueckasn paboma No2- HU3MEHUTCS CKOPOCTh PazBuBath PeryasituBnbie: Jatunk
H3yuenue enusnus ycuoeuii PEaKIyy 0] BIUSTHIEM yMEHHUs HATPSKSHUS
. pa3TUIHbIX (HaKTOPOB OLICHUBATh Ocy1ecTBIsOT
npoeedenu}l xumuueckou CHTYAIHIO 1 [TOIIATOBBIH KOHTPOIIb
peaxyuu Ha eé ckopocmv. T OllepaTHBHO 0 Pe3yJbTaTy
TP IPHHUMATH ITo3naBaTeJbHBIE:
Jlabopamopnotit onvim Ne 3 pelieHue, Crpost pedesoe
«Cpasnumenvnasxapakme- HaXOJIUTh BBICKasbIBAHHC B
N a7eKBaTHbIE YCTHOI U MMCbMEHHOM
pucmuKka 60CCmaHo6umelbHou
CROCOOHOCHU MEmanioe) cnocobe! (opwe
B3auMojeiictey ~ KOMMYHHKATHBHBIE:
qc Y4HTBIBAIOT Pa3HEIC

MHCHUS U CTPECMATCA K




OJTHOKJIACCHHKA  KOOPIMHAIIH

MH BO BpeMs Pa3IMIHBIX TIO3HITNH B
MIPOBEICHUS COTPYAHUYECTBE
MPaKTHYECKOMN

paboTHI.

ITogrotoska k TMA 1.3akperuieHne 3HaHUN U 1. Ymenue K.YY/].
MPAKTUICCKHUX, OpUEHTHPOBATHC Y MEHHE
PACUCTHBIX HABBIKOB Y4- s Ha IOHUMAHUE  CaMOCTOSTEIBHO
coL. IPUYHMH yCIEXa B OpraHU30BbIBATH
2.YMeHue pemarsb yueOHOH ydaebHOe
TUIIOBBIE TPUMEPHI JIeSITeIbHOCTH B3anMo/IeiicTBHE B
KOHTPOJIBHO- rpymnmne
HU3MEPUTENBHBIX ILYY .
MaTepHualoB YMeHue:

* OCYIIECTBIIATh aHAJIH3
00BEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISITh CUHTE3
KaK COCTaBJICHHE
LIEJIOT'0 U3 YacTeH.
P.YVI.

VYMenus:
1.0cymiecTBasATH
UTOTOBBIA U
MOIIAroBHIil KOHTPOIh
10 pe3yJbTarTy;

2. AnexBaTHO
BOCIIPUHUMATH OIICHKY
YUHUTETIS;

3. Pasnnuath ciocod u
pe3ynbTaT IeHCTBHSA

Tema 2. Inexmpoaumuueckasn ouccoyuayusn (9 u)

DIEKTPOJNUTHUY € C Kas
JUCCOLIMAINS — TJIABHOE YCIIOBHUE

MMPOTCKAaHUA peaKLII/Iﬁ B

pactBopax. emoncmpayuonnoiii
onvim NedVicnvimanue pacmeopoé
seuecme Ha IJ1eKmpudecKyro
npogoduMocmb. ,HGM.WCEHM@ UOHOE6 8

JJIEKmMpU4YeCKom noiie.

Jlemoncmpayuonnstii onvtm Ne5

3HATh OIpeICICHHS
MOHATHUH «3JICKTPOITUT,
«CHEBJICKTPOJIHT,
«OQNEKTPOJTUTHYECKAS
JUCCOIMANNAY. YMETH
WUTIOCTPUPOBATH
MIpUMEPAMH M3Y9ICHHBIC
IOHSATHUA U OOBACHATD
MIPUYHHY
ANEKTPOIPOBOTHOCTH
BOJHBIX PACTBOPOB
COJICH, KUCIIOT U
IIeI0YCH.

®DopMHPOBaATh
OTBETCTBEHHOE
OTHOIIICHHE K
YYEHHUIO,
TOTOBHOCTB U
CIOCOOHOCTH K
CaMOPa3BUTHUIO
u
camo00pa3oBaH
uto. Pa3BuBaTh
KOMMYHHUKATHBH
yio
KOMIETEHTHOCT

PeryasiTuBHbIC:
CTaBAT yueOHYIO
3a/aqy, ONPEIeNIoT
TOCTIeI0BATENbHOCTh
MIPOMEXKYTOUHBIX LieNel
C y4eTOM KOHKpPETHOTO
pe3yibTaTa,
COCTaBJIAIOT IJIaH U
aJTOPUTM ACHCTBUN
Ilo3naBarenbHble:
CaMOCTOSTEIBHO
BBIIENSIOT

hopMyHpyIOT

§6

Jatyuk
ANEKTPO-
MIPOBOHOCTH




«Inekmpoaumasl u

b, YMCHIE

MO3HABATEILHYIO TIEb,
HCTIONB3Ys 00IIue

HeINeKmpoaumaot ) YyBa)XaTb HHYIO
TOYKY 3pEHUs MIPUEMBI PEIICHUS
Ipu 3aaa4
o0cyX)IeHnn KoMmyHukaTuBHbIe:
poOIeMBI. KonTponb u onenka
JIEHCTBUY MapTHEpa

10. DAeKTp O U THY € C Kast 3HaTh onpeeNeHus ®opmupoBarb PerynsatuBHbie: §7 PeakTuBsl u
OUCCOLMAUA KHUCIIOT , menoqeﬁ MOHSATUH «KHUCJIOTa», OTBCTCTBCHHOC CTaBAT yt{eGHy}o XUMHUYECKOE
1 COlIEi. «OCHOBAHHEY, «COJIb)» C OTHOLIEHHE K 3a/1a4y, ONpPENENIOT obopynoBaHue

TOYKHU 3pEHHUS TEOPUU Y4EHHIO, IIOCJIEI0BATEIBHOCTD PeakTuBbI U
3JIEKTPOJIMTUYECKOMN TOTOBHOCTh U MIPOMEXYTOUYHBIX LEIeH XUMHUYECKOE
JIACCOLMAlUN. Y METh CHOCOOHOCTH K C YY4ETOM KOHKPETHOIO obopynoBaHue
00BSCHATH O0IIIHE CaMOPa3BUTHIO pe3yJnbTara,
CBOMCTBa KUCJIOTHBIX u COCTaBIAIOT IUIAH U
HIIEIOYHBIX PACTBOPOB caM0o00pa3oBaH  aJITrOPUTM JCHCTBUM
HaJU4YMEM B HUX HOHOB HI0. Ilo3naBartenbHbIe:
BOJIOPOJa U TUAPOKCUA- CaMOCTOSTENBHO
HMOHOB COOTBETCTBEHHO, a BBIJEISIOT
TaKXKe COCTaBJIATh bopMyIHpyOT
ypaBHEHUS ITIO3HABATENbHYIO LIEb,
JNEKTPOJIUTUYECKOU HCTIONB3Ys 00IIne
JIUCCOLMALUU KUCIIOT, IIPUEMBI PELICHUS 3a1a4
OCHOBAHUU U COJICH. KoMmyHukaTuBHbIe:
KouTposnb u onienka
JIEHCTBUY MapTHEpa
PerynsituBHble:

11. CunbHele u cnabble 3HaTh ONpeeIeHHUs DOpMHUPOBATEH CTaBAT yueOHyI0 §8 JlaTunk
3JICKTPOJIMUTHI. MOHATHI «CTENEHb OTBETCTBCHHOC 3aia1y, ONpeACIsA0T 9JICKTPO-
Jlabopamopnutii onvim Ne 4 3IEKTPOITUTUIECKON OTHOIIIEHME K MOCJICI0BATC/IBHOCTD . MPOBOJIHOCTHU
«Cutbhole u cabole dieK- JOUCCOLIMALIANY, «CUJIbHBIE | YYCHHIO, INPOMCIKYTOYHBIX LICICH

3JIEKTPOJIUTEIY, TOTOBHOCTb H C yYETOM KOHKPETHOTO

mpoiumasl»

«CIa0BICANIEKTPOIUTHIY.
Ilonumars paszHuiy
MEXY CUIIbHBIMU
CITa0OBIMH AIEKTPOIUTAMHU

CIOCOOHOCTS K
CaMOpa3BUTHUIO
"
caMmo00pa3oBaH
HIo0.

pe3yibTara,
COCTaBIIAIOT TUIAH U
AJITOPUTM JAEUCTBUN
Ilo3naBartenbHbIC:
CaMOCTOSTENIFHO
BBIJIEJIAIOT
(bopMyIHPYIOT
MTO3HABATEJIEHYIO 1EJb,
WCTIOJB3YS O0IIIHe
MPUEMBI PELICHUS 3a1a4
KoMMyHuKaTHBHBIE:
KoHTposns u onieHka
JIeHCTBUH MapTHepa




12. Peakiuu MOHHOTO 3HaTh OTpeIeIeHne dopMUpPOBATH IMo3HaBaTeJbLHBIE: §9 Jartuuk
0 6M ¢ Ha . JTabopamopnuiit peaxIuii HOHHOTO OOMEHA, | MUPOBO33PEHHE, CaMOCTOSTENIBHO 3IEKTPO-
onvim Ne 5 «Bzaumodeiicmeue YCIIOBHS UX POTEKAHUSI. COOTBETCTBYIOII  BEIIEISIOT MPOBOJTHOCTH,
2udpoKcuda 6apus c cepnoii YMmers co?TaBnﬂTL TIOJTHEIE | €€ bopMyIHpYOT no3atop o0bpéMa
- 1 COKpam&HHbIe HOHHBIC COBPEMEHHOMY  II03HaBaTEJIbHYIO 1IEIb, KUAKOCTH, OF0-
Kuciaomou» Ilonroroska k [ A
YpaBHCHHS HCOOPATHMBIX | YPOBHIO HCTIONB3Ys 00IIne peTka
PeaxIuii U pa3bICHATH Pa3BUTHSI HAYKH, TPHUEMBI PEIICHUSI
HXCYITHOCTH, IPUBOIUTh | KOMMYHHMKATUBH  3ajad
MIPUMEPBI peaKIui YIOKOMITETCHTHO KoMMyHHMKATHBHbBIE:
HOHHOTO 0OMEHa, UAYIIUX | CT b ¥ yBaxkeHHe KOHTPONIb U OleHKa
JI0 KOHIIA. K MHOU TOYKE JIeHCTBUI MapTHEpa
3peHus npu
00CyXIeHUN
pe3yIpTaToB
BBITIOJTHEHHOM
paboThI.
Pa3BuBath
YMeTh npuMeHsITh YMEHUS
13. Peaknuu HOHHOTO OOMEHa. TEOpETHUYECKIE 3HAHNS HAa | OLICHUBATh PeryasiTuBHbIE: MOBTOPUTH |[laTuuk §
Jlabopamopnwtit onvim Ne6Peaxyuy | TPAKTIKS, 0OBACHATH CUTYalHIo 1 9 3JIEKTPO-
obmena MeANCOY pacmeopamu pe3yibTaThl IPOBOAUMBIX | OIEPATHUBHO OcyLueCTBJ};HOT TIPOBOTHOCTH
Snexmponumos. OTIBITOB, XapaKTEePU30BaTh | NIPUHIMATh MTOIIIArOBBIH KOHTPOIh
Jaéopamopuwiii  oneim N 7 YCTIOBUS POTCKAHNS petieHwme, 10 Pe3yIbTaTy
. peaxIuii B pacTBOpax HaXOIUTh ITo3HaBaTeNbHBIE:
«Obpazosanue coneii AMMOHUA)
Toxrotosxa x THA AJIEKTPOJIUTOB JIO KOHIIA. aJIcKBaTHBIC CrposT peueBoe
CIIOCOOBI BBICKa3bIBaHUE B
B3aMMOJIEHCTBH  YCTHOH M MHCBMEHHOM
sc bopme
oxHokinaccHuka  KoMMyHHKaTHBHBIE:
MH BO BpeMsi YYHTBIBAIOT pa3HEIC
MpOBEACHUA MHCHUA U CTPEMSATCA K
MPaKTUYECKOU KOOpAWHALUU
paboTHL. Pa3IHYHBIX TIO3HUIUH B
®dopmupoOBaTH COTPYAHUYECTBE
YMeTh 0CyIecTBIATh MHUPOBO33PEHUE,
14. ]]pakmuqec,(ag pa60ma No3. XUMHYECKHE OIBITHI HA COOTBETCTBYIOIL Peaktussl u
«Pewenue IKCHEPUMEHMATLHBIX 3HaHHWE Ka4YE€CTBEHHBIX €e PerynsiTuBHbIe: XIéIMI/I‘ICCKOG
peakuuit; CoOCTaBIsATh COBPEMEHHOMY CTaBAT yueOHYIO 000Opy10BaHUC
3a0ay na onpedenenue MIOJHBIE ¥ COKPALIEHHBIE | YPOBHIO 3afiaqy, OonpeaeIsatoT
Kamuonos U | yonHBIC ypaBHEHUS pa3BUTHSA MOCIIEJ0BATENILHOCTD
anuonoe»Th HEOOpaTUMBIX peakiuii U | HAyKH, MIPOMEKYTOUHBIX LIEIeH
Pa3bACHATH UX CYIIHOCTh. | KOMMYHHKaTHBH ~C Y9I€TOM KOHKPETHOTO
XapaxkTepHu30BaTh YCIOBHUS | YIOKOMIIETGHTHO — Pe3yJbTara,

TCUCHUA peaKuHﬁ, 1 29197411870.Q
A0 KOHLa, B paCTBOpax

CT b 1 YBAXXCHHUC

COCTABJISIOT IJIAH U
aJTOPUTM JACHCTBUN
Ilo3HaBaTe/bHbIE:
CaMOCTOSITEIBHO

BBIJICIIAIOT




JIEKTPOJIUTOB. K MHOH TOYKe (bopMyIHpyIOT
3peHus Mpu MI03HABATENbHYIO 11EIb,
00CyXIeHUH UCIIONB3Ysl 001IHe
pE3yIbTaTOoB TIPUEMBI PELICHHS
BBITNIOJTHEHHON 3a1a4
paboTsL. KoMMyHUKaTHBHBIE:
KonTposns 1 onenka
JIEHCTBUI MapTHEpa
15.7'uoponus 3HaTh OMpeeICHUE dopmupoBath PerynsiruBHbIe: §10 PeakTuBbI 1
¢ o qieti . TIoAroToBKa K THIPOJIN3a COJICil. YMETh | OTBETCTBEHHOE  BHOCAT HEOOXOIHMMBIE XHMHUYECKOE
TUA OTIPEETISITh XapaKTep OTHOIIIEHHE K KOPPEKTHBHI B IEHCTBHE obopyznoBaHue
cpezbl pacTBOPOB coJiel YUCHHIO, TIOCJIE €T0 3aBEPIICHNUS
II0 MIX COCTaBYy. TOTOBHOCTB H Ha OCHOBE €T0 U y4eTa
CIOCOOHOCTh K XapakTepa CACTaHHBIX
CaMOpa3BUTUIO  OIIHOOK.
u IMo3naBartesbHbIE:
camMo00pa3oBaH  CTPOSIT peueBoe
HIo0. BBICKa3bIBaHNE B YCTHOH
1 IMCBMEHHOH (opme
KoMmyHuKaTHBHBIE:
KOHTPOJUPYIOT
JEHUCTBHUS TTapTHEpa
YMeTh IpUMEHSATh PasBuBats PeryasituBHble: [HoBTOpUTH PeakTusel 1 no
16. [Ipakmuueckaa pavoma Ned. TEOPETHYECKHE 3HAHUS HA | YMEHUS XHMHYECKOE
Pewenue sxcnepumenmansupix | "PAKTHKS, 00BACHATS OUCHHMBATH Ocymectaasior yueOHHKY | 0bOpyaoBaHHue
pe3yapTaThl IPOBOJUMBIX | CUTYyalUHIO U noumaroBbid KOHTPOJIb marepuall
3adau no meme OIIBITOB, XapaKTEPU30BATh | ONEPATUBHO 10 pe3ynbTaTy riaspi I1.
«Inekmponumuueckan YCIOBHS IPOTEKAHMS IPHHAMATD ITo3naBaTe/IbHBIE:
ouccouyuayusn». Th peaKuuii B pacTBOpax peleHue, CrposT peueBoe
JJIEKTPOJIUTOB JIO KOHI[A. | HAXOAMTH BBICKa3bIBaHHE B
aJIeKBaTHBIE YCTHOI M TMCbMEHHOM
CIIOCOOBI bopme
B3aumMojeiictey ~ KoMMyHHUKAaTHBHbIE:
qc Y4uTHIBaIOT pa3Hble
OJHOKJIACCHUKA  MHEHHS M CTPEMSTCS K
MH BO BpeMsi KOOpJIHHAIMN
MIPOBECHUS Ppa3JINYHbIX TO3ULHUI B
MPaKTUUECKOHN COTPYAHUYECTBE
paboThI.
YMeTh UCIONb30BaTh ®opmupoBath [HoBTOpUTH)
17. reCTOBLIﬁKOHTponbnopa3oeﬂy l'lpI/I06peTéHHBIe 3HaHU. OTBCTCTBCHHOC PeryHﬂT“B}"’le: 1o
OTHOIIIEHHE K OCYIIECTBIISIOT YeOHUK
((MHOFOPﬁpa3He XUMHTECKUX YYEHHIO, MOILIArOBBIN M UTOTOBBIH il/IaTepI/IaJ?I]
peakumuu B FOTOBHOCTB M KOHTPOJIb 110 PE3yJIbTaTY. [TABEL

3KCHepHMeHTaJILHOﬁ XUMHUN»

CIIOCOOHOCTH K
CaMOPa3BUTHUIO
u




caMo00pa3oBaH

HIO.

Paznean 2. [IpakTHKYM 10 U3y4YeHHI0 CBOMCTB MPOCTHIX BElIECTB: HEMETAJLIOB H METAJJIOB, UX coequHeHni (394) Tema
3. Ceoticmea 2anozenos(5 u)

- ["anorensr: pusnveckue n

XUMHYECKHE CBOMCTBA

lemoncmpayuonnsiit onvtm Ne6
Dusuueckue ceoUCMBA 2A/I02EHO8.

Hatopangpyusit oy,
.'M’gopuc)oe, 6pomuodos
TP

6 d HU¢e€eC(

3HaTh 3aKOHOMEPHOCTH
U3MCHCHHUS CBOMCTB
3JIEMEHTOB B A-Tpyrimax.
YMeTh JaBaTh
XapaKTCPUCTHUKY
ONAHOUKUCIOM
,uoouooeéu uo J

dopMupoBaTh
LEIIOCTHOE
MHUPOBO33PEHUE,
COOTBETCTBYIOILL
ee

bl ,

PeryasituBHbIC:
[InanupytoT cBou
JIEVCTBUS B CBSI3U C
MOCTaBJICHHOM 3ajaueii u
YCJIOBUSIMHU €€ pelIeHUs
ITo3naBateabHbIE:

§12

e
0
r a I Or € H
H H 10 B
[IPUMEHEHUE XJIOpa .
C K (6] u T
TP a T OM
emoncmpayuonnoiii onvim Ne 7 0 B mO

«H3yuenue puzuueckux u
XUMUYECKUX CEOUCE XT10PA»

0 B
cC 0 B P
yp o
p a 3 B
H ay
C M T HHUM)’
B H 10
XII0poBOAOPOA. U T us
lemoncmpayuonnstit onvtm Ne8 K |
Ct a B

Tonyuenue xn10po6odopoda u
pacmeopenue e20 6 gooe.

TP




19. Xnop. CaoiictBa 1

20. CoeguHeHuUs TaJIOreHOB.

3HaTh CBOHCTBa XJIOpa

KaK IMpOCTOro BCUICCTBA.

VYMeTh COCTaBIATh U
OOBACHATDH C TOUKHU
3pEHUS OKUCIEHUS U
BOCCTaHOBJICHUS
YpaBHEHMSI peakLuid,
XapaKTepU3yOLUX
XHMHYECKHE CBOMCTBA
XJIOpa.COBMECTHOM

®opMupoBaTh
LEJIOCTHOE
MHPOBO33PEHHE,
COOTBETCTBYIOI]
ee
COBPEMEHHOMY
YPOBHIO
pasBurus
HayKH.

3HaTh crocod NOJIyUCHUA BocmouTeiBath

XJIOpOBOJIOPO/IA B
71a00paTOPHUU U YMETh
cobupaTth ero B

POCCHICKYIO
IpakIaHCKYIO
UICHTUYHOCTb:

npoOUpKy, KoI0y. YMeTh MaTpuoTH3M,

XapaKTepru30BaATh

JIF000BB 1

CBOJCTBA XJIOPOBOIOPO/IA. YBAKCHUE K

OteuecTsy,
YYBCTBO
TOPZIOCTH 32

(hEKTUBHOTO PEIICHHS
KOMMYHHUKATHBHBIX
3aaa4u JINuHOCTHBIE:
Pa3BuBarot ocozHaHHoe
OTHOIIICHHE K CBOUM
COOCTBEHHBIM
MOCTYTIKaM
PerynsatuBHbie: 1 § 13
PaznnyaroT cocob u
pe3ysbTaT AEUCTBUS
Ilo3HaBaTedbHbBIE:
Bmaneror oOmmm
MPUEMOM PELICHUS
3ama4
KoMMyHHKATHBHBIE:
JloroBapuBarotcs o

NIESITeTbHOCTH, TIPUXOIS
K 00IL[eMYy PELICHUIO

I[lo3naBarte/ibHBIE: 1 § 14
Bmaneror oOmmm

IIPUEMOM PELICHHUS 3a/1a4

KomMmyHukaTuBHble:

Jlorosapusarorcs o

COBMECTHOM

JACATCILHOCTH, TPUXOAAT

K 00IIeMy peneHHIO.

PeryasTuBHbIe:

[InanupyroT cBOM

PeakTuBbl u
XHUMHAYECKOC
o0opynoBaHue

Anmapar s
MPOBEICHUS XH-
MHUYECKUX TPO-
meccoB (AITXP)

Peaktusbl u
XAMHUYECKOE
obopynoBaHue



OTCUYCCTBCHHYIO

IEUCTBHUS B

HayKy. COOTBETCTBUH C
MOCTaBJICHHOM 3a1a4yen u
YCIIOBUSIMH €€
peanu3anuu
21. Ipakmuueckas padoma Ne 5. 3Hath o0mue U Pa3BuBath PerynsatuBHbie: HO]?TOpI/I PeaxTuBbl
Honyuenue consanoii Kucnomol HHIUBUIya/IbHbIE yMeHuUst OcymeCTBJEsHOT Tb § 12- XUMHUYECKOE
- CBOIACTBA COJIAHOI OlIEHHBATh HOMIArOBEI KOHTPOIb 15 obopynoBaHue
u usyuenue ee ceoticms. T KUCJIOTBI. YMETh OTJINYATh | CUTYaIHIO U IO pe3yJbTaTy
rp COJISTHYIO KUCIIOTY H €€ OIIEPaTUBHO Ilo3naBaTenbHbIE:
COJIM OT JPYTHX KHCJIOT M | IIPHHUMATh CrposT peueBoe
cojiell. YMeTh NPUMEHSTh | PEIlEHHE, BBICKa3bIBaHHE B
TEOPETUYECKHUE 3HAHUS HA | HAXOIUTh YCTHOW ¥ IMCbMEHHOMN
MpaKTHKe, OOBACHITD aJleKBaTHBIC dopme
pe3yabTaThl MPOBOJAUMBIX | CIOCOOBI KoMMmyHuKaTHBHBIE:
ONBITOB, XapaKTEPU30BaTh | B3AUMOIEHCTBU  YUUTHIBAIOT PA3HBIE
YCIIOBHS MIPOTEKaHUS ac MHEHHUS U CTPEMSATCS
peaxuuii. KOJHOKJIACCHUKA ~ KOOPMHAINH
MU BO BpeMs Pa3IMYHbIX TTO3ULIKH B
MIPOBEICHUS COTPYAHUYECTBE
MIPaKTUYECKON
3akpenieHue 3HaHUH U paboTHI.
22. [Tonroroska x [TTA pacyeTHBIX HABBIKOB y4- YMenue K.YV
csl. OPHEHTHPOBATLCS Y MEHHE
YMeHue peniath THIIOBbIC | Ha TOHUMaHHE CaMOCTOSITEIIEHO
pUMEPHI KOHTPOJIBHO- NPUYUH ycliexa B OpraHn30BbIBATh
U3MEPUTEITBHBIX yueOHOH yaeOHOe
MaTepHaJoB JIeSITeIIbHOCTH B3anMO/JICHiCTBHE B
rpymnre
ILYYA.
YmMeHue:

* OCYLIECTBIIATH aHAIM3
00BEKTOB C
BBIZICTICHUEM
CYILIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYILLECTBJISITh CUHTE3
KaK COCTaBJICHHE
LIEJIOr0 U3 YacTel.
P.YVI.

VYMmenus:
1.0OcymiecTBasATh
HMTOTOBBIA U
MOIIarOBbI KOHTPOJIb
10 pe3yJIbTaTy;

2. AekBaTHO
BOCIIPUHUMATH OLICHKY




YUHUTES;
3. Pasznnuats cioco0 u
pe3ysbTar AeHCTBUS

Tema 4. Ceoiicmea Kucnopooa u cepwi (7 u)

23. Kucnopon: noixydenue u 3HaTh 3aKOHOMEPHOCTH ®DopmupoBaTh PeryasTuBHbIE: §17 PeaktuBbl u
XHMHYECKHE CBOMCTRA. W3MEHEHHUS CBOMCTB LIETIOCTHOE TIAHHPYIOT CBOM XHMHUYECKOE
Jlemoncmpayuonnsiii onvim Ne 9. 3JIEMEHTOB B A-TpymIiax, | MHPOBO33PEHHE, JEHCTBUS B CBASHC o0opynoBaHHe
«Ionyuenue u cobupanue kuciopoda ¢ | CTIPEACTCHHE SrfIOH;{TH;I COOTBETCTBYIOII  ITOCTaBJICHHOMW 3a/aueii n
1abopamopuu AUIOTPOIMHU. YMETh ee YCIIOBUSIMH €€
U 3ANOTHEHUE UM 2a30MEMPaY PELICHNUS. aBaTh XapaKTEPUCTUKY COBPEMEHHOMY

. IMo3naBaTenbHbBIE: 3JIEMEHTOB U MIPOCTHIX
Jlabopamopnutii onvim Ne9.
YPOBHIO CTaBAT U YOPMYIUPYIOT
«I'openue cepul na 6030yxe u ¢
KUCTODOOEN BEILECTB TOATPYIIIHI pasBHUTHS LETH U TPOOIIeMBI ypoKa
P N KHCIJIOPOAA TI0 UX HayKH. KoMMyHuKaTHBHBIE:
Jlabopamopnuwiit onvim Nel 0.
TIOJIOKEHHUIO B a/IEKBaTHO UCIIOJIB3YIOT
«lopenue ycenesa, medu, Mazuusa Ha .
MIEpHOINIECKOH TabmuIe peUeBBIE CPEACTBA IS
6030yxe u 6 Kuciopooe»
U CTPOCHHIO aTOMOB. 3P PEKTHBHOTO
YMeTb 0OBSICHSTD, pemeHus
MOYeMY YMCIIO TIPOCTHIX KOMMYHUKaTHBHBIX
BEILIECTB B HECKOJIBKO 3amaq
pas3 MpeBBIIIAET YHUCIIO
24.Cepa. XUMHUECKHUE XMMUYECKHX DJIEMEHTOB. PeakTussl,
CBOMCTBA Cephl. 3HaTh U3MUYECKUe U ®opmupoBanre  PeryiasTUBHBIE: KOJUTSKITIH U
Jlemoncmpayuonnwiii onvim XI/IMI/I‘ISGICKI/IG CBOMCTBa LEIIOCTHOTO Paznuyator cgoco6 n XHMHUUECKOE
cepbl. YMETh COCTaBIATh | MHPOBO33PEHHMS €3yJIbTaT ACHCTBHS

Nel0.Annomponnsie modugpuxayuu P . P p Py A obopynosaHue
ypaBHEHHS PeaKIui, cootBercTBytoll  Ilo3HaBaTeabHBIE:

cepbi. O3naxomnenue ¢ oopasyamu

N . MOATBEPIKIAFOIINX ero Braneror o0mmm

cepul U e€ NPUPOOHBIX COeOUHEHU.
OKHCJIUTEJIbHBIC 1 COBPEMEHHOMY  IIPHEMOM PELICHUs
BOCCTaHOBUTEIbHBIE YPOBHIO 3a1aq §18
CBOMCTBA cepbl, pa3BuUTHS KoMMyHuKaTHBHBIE:
CpaBHHBATh CBOMCTBA HayKH. JloroBapuBatoTcs o
MPOCTHIX BEUIECTB CEPHI COBMECTHOH
Y KHCJIOPO/Jia, Pa3bsCHIThH JIeSITEIbHOCTH, TIPUXOJIsI
9TH CBOWCTBA B CBETE K o01memMy
PEIIeHHIO. TPEICTaBICHUN Q0
OKHCJINTEIBHO-
BOCCTaHOBUTEIBHBIX

25. Coenunenus cepbl: CEPOBOIOPOL, TpoIneccax. §19 Annapar as

CepOGOOOpO()H asi KUCTIOMAL. 3HaTh CII0CO0 MOTYYCHHUS dopMupoBaTh gerJIHTI/IBHLIe. IPOBEICHNUS XH-
. | cepoBomopona B OTBETCTBEHHOE YUTBHIBAIOT IPABHIIO B ,
Cynbbunst. Jemoncmpayuonnsiii P por P MHHCCKUXPCAK
J1a00paTOPHH U €T OTHOIIICHHE K IUITAHUPOBAHUH U it (AIIXP)
onwvitm Nel 1 O6pasyvl npupoonwvlx . ’

3 CBOMCTBa. YMETh YUEHHIO, KOHTpOJIE criocoba npu-
cynepuoos u cyrbgpamos. 3aIIMCHIBATH YPABHCHHS FOTOBHOCTb 1 peleHust 6op s
Jlabopamopnuit onvim Nell. peaKkuui, CIIOCOOHOCTD K IMosnaBarenbHbIe: Tosyde-
TBKaqecmgeHHble peaxkyuu Ha XapaKTCpU3yroumx CaMOpa3BUTHUIO HCHOHBSyIOT IIOUCK HUS Ta30B WU

CBOICTBA CEpOBOAOPOA, " HEOOXOTUMOM anmapar Kunna
B MOHHOM BHJIC, camMoo0pa3oBaH  MH(pOpPMaIMHU JUIs PeakTushl

9
TIPOBONTE KaueCTBEHHYIONIO. BHITTOTHCHIA yICOHBIX




CYIb@PUO-UOHBL 6 pacmeope.

TP J/lemoncmpayuonunslii onvim
Nel2: «Ilonyuenue ceposooopooa
U u3yueHue ezo ceolcmay.
Jabopamopnwtii onvtm Nel2:
«Cunmes ceposooopooa.
Kauecmeennuvie peakyuu na
ceposooopoo u cyavduovly

pEaKIuio Ha CyIbPUI-
HOHBI.

3a/laHuil C
HCIOJIb30BaHUCM
y4eOHOM JTUTEepaTyphI
KoMMyHHUKaTHBHBIE:
KonTpoaupytor
JIeCTBUE MapTHEPA.

KOJUICKIIUH U
XHUMHUYECKOE
obopymoBaHue

26. CoenuHeHUS Cepbl: OKCH/] CEePbI 3HaTh CBOWCTBA dopmupOBaThH PeryasituBHbI€: § 20 Arnmnapar s
CEPHHUCTOTO rasa, OTBETCTBEHHOE NPOBEACHUS XU-
(IV), ceprncras kucnora u ee cegHI/ICToﬁ HCIIOTHI. OTHOIIICHHE K YYHUTHIBAIOT IPABUIIO B MII)/I‘{eCKI/IXpeaK-
COIH. YMeTh COCTaBIATh YUCHHIO, IUTAHUPOBAHUH U uuii (AITXP)
Jlabopamopnuwuii onvim Nel3 Th YpaBHCHHUS PEaKIUH, TOTOBHOCTB U KOHTpOJIE crocoda
Kauecmeennvie peaxyuu na XapaKTePU3YIOLINX CIIOCOOHOCTb K~ PEIICHUS
cybum- uonwl 6 pacmeope. CBOMCTBA 3THX BEIIECTB, camopassutuio 1 Ilo3HaBaTeIbHbBIE:
Hemoncmpayuonnwtii onvim Ne OOBSICHITH IPUUUHY camooOpazoBanu VICIOMB3YIOT IOMCK
13. «H3yuenue ceoiicme BBITIAICHHUST KHCIOTHBIX 10, OCHOBBI HEOOXOAMMON
CEpHUCMO20 234 U CePHUCMOIL AOKIEH, IPOBOJUTH SKOJIOTMYEeCKOM  MH(OpMauuu s
KUCTLOMbLY Ka4eCTBEHHYIO PEaKLIUIO KYJBTYpPHI, BEITIOJTHEHUSI YIE€OHBIX
Ha CYNb()UT-HOHBI. COOTBETCTBYIOLI  3aJ@HHM C
e HUCIOJIb30BAaHHEM
COBpEMEHHOMY  Y9IEOHOH IUTEpaTyphl
YPOBHIO KoMmyHHKaTHBHBIE:
sKojIoruyeckoro  KOHTponMpyroT
MBIIIJIEHHUS. JIeHiCTBHE MapTHEpA.
DopMupoBaTh
27. CoeiHEHUsI CEPBI: OKCHUIL CePbI 3HaTh cBolicTBa OTBETCTBEHHOE §21 PeakTusbl 1
(VI), cepHast KHCJIOTA M €€ COJIH. pa30aBiIeHHON cepHOil OTHOIIECHHE K PerynsituBHbIE: XUMHYECKOE
Jabopamopnuiii onvim Nel4 KHCJIOTBI. YMETh YYEHHIO, Paznmuuarot cgoco6 u o0opyioBaHue
3aIUCHIBATh YPaBHEHU TOTOBHOCTB U pe3ysbTar AeHCTBUS
TBKauecmsennvie pearyuu peakuui, CIIOCOOHOCTH K Ilo3HaBaTebHbBIE:
Hacyneam-uonsl 6 pacmeope. XapaKTEePU3YIOIINX camopasBuTHIO U Biazeror o0mum
rp CBOMCTBa pa30aBIeHHON camM000pa3oBaHy MPHUEMOM PEIICHHUS
CEPHOM KUCIIOTHI, U 10. 3amadq
Pa3bACHATH UX B CBETE KoMMyHHuKaTHBHBIE:
MpeCTaBIeHU 00 HoroBapusatotcs o
IIEKTPOIUTHUECKOM COBMECTHOM
JIMCCOLMAINH 1 JIeTeNIbHOCTH,
OKHCIIUTEIIHHO- MIPUXOJIAT K 00IEeMy
BOCCTaHOBHTEIILHBIX
nporeccax, MpOBOJUTh
Ka4Y€CTBCHHYIO PCAKIINIO JIugyHOCTHBIE.
Ha CyJ'lB(baT-I/IOHBI. (DOPMI/IpOBaTL
28.CBolicTBa cepHOH 3HaTh CBOUCTBA OTBETCTBEHHOE § 21 PeakTuBbl U

KUCIOoTeL/Iabopamopnutii onvim
Nel5U3yuenue ceoticms ceproii

KOHIICHTPUPOBAHHOM
CEpHOM KUCJIOTHI U
croco0 e€ pa30aBieHus.

OTHOIICHUEC K

Pel“y.l'lﬂTl/lBHblei

IInanupytot cBou

XHUMHUYECKOE
o0opyIoBaHUE

JCUCTBHS B
COOTBETCTBUH C




Kuciomaol VYMeTh oTiIn4aTh YYEHHUIO, MMOCTaBJICHHOU 3aqadueit
KOHUECHTPUPOBAHHYIO TOTOBHOCTb U U YCIIOBHUSMHU €€
CEPHYIO KHUCJIOTY OT CIIOCOOHOCTB K peanu3anyuu
pa30aBIICHHOH, CaMOpPa3BUTHIO Ilo3naBartenbHbIE:
yCTaHaBJINBaTh u Brnaneror obmmm
3aBUCUMOCTD MEXKY camMo00pa3oBaH  IPHEMOM PELICHUS
CBOWCTBAMM CEPHOMU HI0. 3aj1a4
KHCJIOTBI H €€ KomMMyHuKaTHBHBIE:
IIPUMEHECHUEM Kontpomupyror
JIEHCTBUS IIapTHEPA

29. [Toaroroska k T'MA Vmers pemmats pacuéraole | DopmupoBats  PeryasiTuBHble:
3a/1a4y 110 ypaBHEHUAM OTBETCTBEHHOE
XUMHYECKHX PEAKIUN C OTHOIICHME K OcyuiecTBasoT
HCIIOJIb30BAaHUEM BEIIECTB, | YUCHMUIO, TOLIAarOBBIA KOHTPOJIb

COJIePIKALITIX
ONpeneNEHHYIO JOJII0
pUMeceH.

TOTOBHOCTB U
CIIOCOOHOCTH K
CaMOpPa3BUTHUIO
U
camMo000pa3oBaH
HIO.

TI0 pe3yIbTaTy
Ilo3naBaTenbHbIE:
Brnagneror o0mum
MPUEMOM pEIICHUS
3amaq
KoMMyHuKaTHBHBIE:
KonTponupyror
JIEWCTBHSA TTapTHEpa.

Tema 5. Ceoticmea 4

130ma u pocghopa (9 u)

30. A30T: (1) H3UYE€CKUEHU YMeTh XapakTepu3oBaTh dopmupoBatb PeryasituBHbIe: §23
XUMHYECKHEe CBOMCTRA. XUMHYECKHUE DJIEMECHTBI LIEJIOCTHO® [TnanupytoT cBOU
Ha OCHOBaHUU WX MUPOBO33PEHUE, JIEHCTBUS B CBSI3H C
TOJIOKEHUS B COOTBETCTBYIOIl  IOCTaBJICHHOM 3a/1auei u
MIEPUOTUICCKON CUCTEME | ee YCIIOBHSMH €€
PELICHHUs. ! CTPOSHHUSI UX aTOMOB. COBPEMEHHOMY
ITo3naBaTeabHbIe: 3HATh CBOMCTBA a30Ta.
YPOBHIO CraBsat u GOpMYIHPYIOT
YMeTb 00BACHATH pa3BUTHA LENH U IPOOJIEeMBI YpOoKa
MPUYHHY XUMUYIECKON HAYKH, U KoMMyHUKaTUBHBIE:
WHEPTHOCTH a30Ta, KOMMYHHUKATHBH ~ AJICKBAaTHO HCIOJB3YIOT
COCTaBIISITh yPaBHEHUS yIO pedeBbIe CPENCTBA IS
XUMHYECKUX PEaKIHii, KOMIIETCHTHOCT ~ 3()()EKTUBHOTO pEIICHUS
XapaKTEePU3YIOIIIX b B OOIICHUH K KOMMYHHKATHBHBIX
XUMHYECKHE CBOMCTBA COTpYIHUYECTBE  3ajaqy
a30Ta, U Pa3bsIICHATH UX co
C TOYKH 3PCHHUS
CBEPCTHUKAMH.
MpeJICTaBICHUH 00
OKNCIIATEIRHO-

31. AMMMaK. BOCCTaHOBUTEIHHBIX § 24 JlaTunk
Jemoncmpayuonnsiii onoim Nel4 | 'POLCCCax. JIEKTPO-
N 3HATh MEXaHU3M dopmupoBarhb PeryasitTuBHbIE: OPOBOIHOCTU
1 b Tlony4eniie aMmMuara u e2o R

oOpa3oBaHus MOHA [IEJIOCTHOE [TnarupyroT cBOH

aMMOHUSA, XUMHYCCKUC

MHUPOBO33pPCHHC,

I[Cf/iCTBI/IH B CBA3H C




pacmeopenue 8 8ooe.

Jlabopamopuwviii  oneim  No

16

«OcHO6HbLE CBOIICMBA AMMUAKA)

CBOMCTBA aMMHAaKa.
YMeTh COCTaBIATh
YpaBHCHHS PEaKLUH,
XapaKTepUIYIOIINX
XHMHWUYECKHE CBOMCTBA
aMMHaKa, ¥ Pa3bsICHATh
UX C TOYKH 3PCHHUS
MIpeacTaBICHAN 00

COOTBETCTBYIOL]
ee
COBPEMEHHOMY
YPOBHIO
Pa3BUTHS HAYKH.

MIOCTaBJICHHOMW 3a7a4eil n
YCIIOBUSIMHU €€ PEIICHHUSI.
Ilo3naBatenbHbIe:
CraBsaT 1 GOpMyIHPYIOT
LIeJTA ¥ TIPOOJIEMBI YpOKa
KoMmyHuKaTHBHBIE:
KonTtpomupyror
JIEHCTBUS IapTHEPA

IIEKTPOIUTHYECKOM
JIMCCOLMAINH 1
OKHUCITUTEIIFHO-
BOCCTAHOBHTEIIEHBIX
nponeccax. PopMupoBaTh
32. [Ipakmuueckas paboma Ne 6. YMers nosyyarh KOMMYHUKATHBH PeryisiTupHbIe: §25 PeaxTuBsI U
Honyuenue ammuaxa, amMMHaK peakiiueH YIOKOMIIETEHTHO XUMHYECKOE
. HMOHHOTO OOMEHa 1 CT b B 00ImeHUH 1IIaHUPYIOT cBOM 06opymoBaHHe
uzyuenue ezo ceoiicme. Th TP 1OKA3BIBATE OMBITHEIM 14 CTCTRIA B CBA3H ¢
myTEéM, 4YTO COOpaHHBII COTPYAHHMYECTBE IIOCTABJICHHOM 3a1a4e u
ra3 — aMMHaK, co YCIIOBUSIMHU €€ PEIICHHUS.
AHAJIM3UPOBATH CBCPCTHHUKAMHU IMosnaBareibHbIE:
pe3yIbTAThI OMBITOB 1 B IIpOLIECCE CraBsr u GopMyIUPYIOT
nenath oboOIatomnTie y4eOHO- LIENTH U TIPOOIIEMBI ypOKa
BEIBOIBI. uccienoBarelbc  KoMMyHHMKaTHBHBIE:
KoM AJIeKBaTHO UCHOIB3YIOT
JIeATeTbHOCTH. peveBbIe CpeacTBa s
3¢ EKTHBHOTO pEIICHHUS
qDOpMHpOBaTL KOMMYHUKATUBHBIX
33. Conu ammonus. Jlabopamopnotii KOMMYHHUKaTHUBH 3alad
onoim Nel7 Th 3HaTh Kaue€CTBEHHYIO YIOKOMIICTCHTHO § 26 PeakTuBsl 1
Bsaumooeticmesue coneii aMMOHUS CO PCaKLIo Ha HOH crbBobmennn  PeryasTubnbie: XHUMHYECKOE
wenouamu AMMOHHS. YMETh 1 o0opy/ioBaHue
TP COCTaBIISITh ypaBHeHI:I?[ COTPYAHUYECTBE HﬂvaHPIPYlOT CBOH
XAMHYCCKHUX PEAKIIHA, co JEUCTBUSA B CBA3H C
XapaKTEPU3YIOIINX CBEPCTHUKAMH TIOCTABJICHHOM 3a1auen
XUMHUYECKHE CBOMCTBA B IpoIiecce U yCJIOBUSIMHA €€
coJyieid aMMOHUS, U yaeOHO- peuieHusl.
Pa3bsCHATH UX B CBETE uccienosareipc  1l03HaABaTeJbHbIE:
MpeCTaBIeHU 00 KOU CraBart u
3JEKTPOJIUTUYECKOM JACATEIIbHOCTH. (opMynHpyYIOT HENU 1
AUCCOLUALIIN. dopMupoBaTh npobJIeMbl ypoka
1I€JIOCTHOE KOMMyHMKaTl/lBHHe:
34. A3OTHASKHCIIOTA. MHpPOBO33peHne, KOHTPOIHPYOT
Jemoncmpayuonnsie onvtmal 3HaTh CTPOCHHE cooTBercTByoly  ACUCTBHA AapTHEPA §27 Tepmopesucrop
NoNel5-17: «llonyuenue okcuoa MOJIEKYIIbI a30THOM ce HBIA ATUUK
asoma (IV) u uzyuenue ezo KHCJIOTBI. YMETh PerynsiruBHbIe: TeMIepaTyphl,
ceoiicme»; «OKucienue okcuoa OOBACHATS, HeMY PaBHbI YHHTBIBAIOT TPABIIO B narauk pH,
BaJICHTHOCTh aTOMa a30Ta MJIaHUPOBAHUHA U IaTYUK

KOHTPOJIE cr1ocoba

pereHus




azoma (II) 0o okcuoa azoma U €T0 CTENEHb OKUCJIEHUS B| COBPEMEHHOMY pasIMyaroT Crocod u 3JIEKTPONPOBOJL
(II/)»; «Bgaumooeﬁcmgue OKcuaa MOJICKYJIC a30THOU YPOBHIO pE3YIbTAT ACUCTBUAL HOCTH, amnnapar
asoma (IV) ¢ 6000ii u KHUCJIOTBL. YMETh pa3BUTHA Ilo3naBatenbHbIe: JUIS IPOBENEHUS
KUCTIOPOOOM, noyuenue azomnoii COCTABILATH YPaBHEHHA HayKH. HCTIONB3YIOT MOUCK XHMHECKHX
XMMHUYECKHUX PEAKIHH, HE0OX0ANMOH peaknuii
Kuciomu»
JIEKAIIKX B OCHOBE uH(popManuy A (AIIXP),
IIPOU3BOJICTBA a30THOM BBINOJTHEHHS y4eOHBIX MarHuTHas
KHCJIOTHI, ¥ Pa3bsCHSIThH 3aJJaHui C MeTIanKa
3aKOHOMEPHOCTHU HX HCIIO0JIb30BaHUEM
MIPOTEKaHMUS. y4eOHOM JuTepaTyphl,
KoMMyHUKaTUBHBIE:
KOHTPOJUPYIOT
JIeHICTBUE MapTHEpa
JIOTOBapHUBAIOTCS O
COBMECTHOM
JeSITebHOCTH,
HOPUXOAAT K 00IeMy
peIIeHnIo
35. OKUCIMTENBHBIE CBOHCTBA 3HATh OKHUCIIUTENbHBIE ®opMupoBaTh PeryasituBHbI€: §27 PeakTuBhl 1
A30THOM KHCIOTHI CBOMCTBA a30THOMI LETOCTHOE HHIilHI/IpyIOT CBOM XMMHUYECKOE
Jaéopamopniii onvim KHCJIOTBI. YMETh MHpPOBO33pEHHUE, [ICHCTBUSA B 0Gopy10oBaHHe
. COCTaBIIATh YPaBHEHUS COOTBETCTBYION] ~ COOTBETCTBHU C
Nel8.Usyuenue ceoticmes peaxiui MexIy ee ITOCTABJICHHOM 3aJa4eh
A30MHOU KUCIOMbl pa30aBiIeHHON U COBPEMEHHOMY M YCIIOBUAMHU €€
KOHIIEHTPUPOBAHHON YPOBHIO peanuzanuu
A30THOM KHCIIOTOU U paseutus Hayku. Ilo3HaBaTenbHbIE:
MeTaJuIaMH, OOBSCHATE X BIIAJICIOT OOLINM
B CBETE MpeACTaBICHAN 00 MIPUEMOM PELIEHUS
OKHUCITUTEIIFHO- 3a1a4
BOCCTaHOBUTEIIBHBIX KoMMyHUKAaTHBHBIE:
nporeccax. KOHTPOJIHUPYIOT
DOpMHUPOBATEH JIeCTBUS TapTHEpPa
36.Conn 3HATh KAYeCTBEHHYIO LIEJIOCTHOE PeryasTuBHbie: §28 JlaTank
430 THO HKM C IO T bl— p€aKkuuio Ha HUTPAT-UOHBIL. | MUPOBO33pEHUE, HﬂilHI/IpyIOT CBOH JJIEKTPOIPOBOL
HUTPATHI. Ymern ?TnlfmaTL COJIu COOTBETCTBYIOLL  ACHCTBUSA B HOCTH
. a30THOH KUCIIOTHI OT ee COOTBETCTBUHU C
HAemoncmpayuonnviii onvim N18 XJIOPUIIOB, CYIb(HATOB, COBpPEMEHHOMY  IOCTABIIEHHOM 3a/1a4€ei
ThO6pa3zysl npupoonsix nHumpamos u Cynb(UIOB i CYIbGHUTOB. | YPOBHIO ¥ YCIIOBHSIMH €€
pocpamoe. VYMeTh cocTaBnATh pa3sBUTHA HayKH, pealu3alyu
Jlabopamopnutit onvim Nel9 Th YPaBHECHUSI peaKInii U OCHOBBI IMo3naBaTebHbIE:
O3naxomaeHue ¢ a30MmHbIMU U Pa3IoKEHUsT HUTPATOB. 3KOJIOTUYECKOU BJIAJIEIOT O0IIUM
gocghoprvimu yoobperusmu. KYJIBTYPBHI. MPUEMOM PCIICHHUS
Jabopamopnwtii onvtm Ne 20 3a1ay
«Onpeodenenue ammuaunoi KommyHukaTHBHbIe:
KOHTPOJIUPYIOT
ceumpul 4 MOYEBGUHbLY DopMupoBaTh JENCTBHS TTapTHEPA
3HaTh aJUIOTPOITHBIE PerynsiTuBHbIE: § 29, § 30 | PeakTuBbl U

37. Pocpop. Coennnenns




docdopa: okeun pochopa (V),
optodochopHas KUCIOTA U €€
conu. docdopubie ynoOpeHus
Hemoncmpavyuonnwtii onvim Nel9

Moaudukarm pocdopa,
CBO¥icTBa 0EJIOTo U
KpacHoro ocdopa. Ymersb
COCTaBJIATh YPaBHEHHUS

OTBETCTBEHHOE
OTHOILICHUE K
YUEHHUIO,
TOTOBHOCTB H

TUTAHUPYIOT CBOU
JICHCTBHS B CBSI3H C
MOCTAaBJICHHOH 3aaueii
1 YCIIOBUSMH €€

XHUMHUYECKOE
obopymoBaHue

XUMHUYECKHUX PEaAKIIH, CIOCOOHOCTh K PEIICHUS
TBO6pasyst kpachozo gocgopa, XapaKTepU3yOLIUX CaMOpPa3BUTHUIO Ilo3naBaTtesibHBIE:
okcuoa Gocgpopa (V), npupoonsix cpoiicTBa docdopa. u CTaBAT U HOPMYIUPYIOT
docghamos. camMoo0pa3oBaH  IIENH U MPOOIIEMBI
Jlabopamopnutii onvim HIO. ypoka
Ne21TB«I'openue cepvt u gpocpopa KommynukaTusHble:
Ha 8030yxe U 8 KUCIA0P00e» aJICKBaTHO UCTIOJIB3YIOT
Jlabopamopnuiii onevm Ne22 Th PCHCBEIC Cpe/ICTBA JULA
Th. Osnaxomnenue c azomuvimu u 2bdexrusnoro
pemeHus
gocgoprvimu yoobperuamu. KOMMYHHKATHBHbIX
3amad
38. IToaroroeka k 'MA VMeTh COCTaBIIATH dopmupoBaTh PeryasiruBHbie:
YpaBHEHHS PEaKIHH, KOMMYHUKATHBH IUIAHHUPYIOT CBOH
XapaKTepU3yIOIINX YVIOKOMIIETEHTHO ~ JEHCTBHS B CBSA3H C
XMMHUYECKHE CBOMCTBA CT b B OOlIEHHH  TIOCTABJIEHHOM 3aja4ei
tdocdopa, okcuna u U YCIIOBUSIMHU €€
tdhochopa(V) ubochopHoii | coTpymHUUECTBE  PCLICHUS
KUCIIOTBI, U Pa3bsCHSITh UX | CO ITo3naBarenbHbIe:
B CBETE MPE/CTABICHUI 00 | CBEpCTHUKAMHU CTaBAT U POPMYIUPYIOT
3IIEKTPOIUTHIECKOH B TIpoIiecce LEIH U IPOOIeMBI
JINCCOLUALINN U yaeOHOI YpoKa
OKHUCIIUTEIBHO- JEATEeIbHOCTH. KommyHnukaTuBHbIie:
BOCCTAaHOBUTEIBHBIX a/IEKBATHO UCTIOJb3YIOT
nporeccax, NpOBOANTh pedeBbIe CPEICTBA IS
KAYEeCTBCHHYIO PEaKIHUIO s¢dexTuBHOrO
Ha (ocdar-uOHBL pemeHus
[Tonnmats 3HaUeHME KOMMYHHUKATHBHBIX
MHUHEpaIBHBIX yI0OpeHUH 3azta4
JUISL pacTeHUI.
Tema 6. Ceoiicmea yenepooa u kpemuus (7 4)
39. Vruepon, pusnyeckue CBOICTBA. YMeTb XapakTepHu30BaTh PopmupoBathb PerynsiTuBHbIC: §31-§
Annomponus yenepooa: aimas, XUMHUYECKHE 3JIEMEHTBI LETOCTHO® TUIAHUPYIOT CBOH 32
IVA-rpynne! Ha MHPOBO33PDEHHE, JIEHCTBUSA B CBA3H C
epagum, xapouH, gyriepenul. 9 .
. OCHOBaHHMHU HX COOTBETCTBYIOIl  ITOCTaBJICHHOMW 3a/aueit
XUMHYECKHE CBOUCTBA TIOJIOKEHHS B ee 1 YCIIOBUSIMH €€
yrieponaa. NEPUOJUYECKON CUCTEME | COBPEMEHHOMY  DPELIEHUS;
Jemoncmpayuonnslii onvim U CTPOCHUS UX aTOMOB. YPOBHIO Pa3INyaroT crocod u

Ne20TBMooenu kpucmannuueckux
pewémox aamasa u spaguma.

Wwmets npencrasieHne 00 pa3BUTHS

aJUIOTPOIIHBIX

HayKy, U

MOIU(HUKAIHAX YTIEpOoIa. KOMMYHUKATHBH

pe3yabTaT AeiCTBUA
ITo3naBaTeJbHBbIE:
CTaBAT ¥ GOPMYITUPYIOT




3HaTh CBOHCTBA MPOCTOTO
BEIIECTBA YIJIs, UMETh
npeacTaBieHue 00
agcopounu. YMertsb
COCTaBJISATh YPaBHECHUSI
XUMHYCCKHUX PEAKIIHIA,
XapaKTePU3YIOIINX
XUMUYECKHE CBOMCTBA

YIOKOMITETEHTHO
CT b B O0IIEHNN
co
CBEPCTHUKAMH.
®opmupoBath
OTBETCTBEHHOE
OTHOIIICHUE K
YUEHHIO,

LIETH | TTPOOIIEMBI
YpOKa;

BJIAEIOT OOIIMM
MIPUEMOM pEIICHHS
3a1a4
KoMMyHUKaTUBHBIE:
a/IeKBaTHO UCIIOJIB3YIOT
peueBble CpeACTBa s

yriepoja Kak TOTOBHOCTB U 3¢ PEKTUBHOTO
BOCCTAHOBHTEJIS U KaK CIOCOOHOCTH K pelieHus
OKHUCITUTETIS. CaMOpa3BUTUIO U KOMMYHHUKATHBHBIX
caMo00pa3oBaHy  3a1ad; JOrOBapHUBAIOTCS
10. 0 COBMECTHOM
DopMHpOBaTH JIESITEIbHOCTH TO]1
KOMMYHHKATHBH ~ PYKOBOJCTBOM YUMTEs
40. Okcunasl yriepoza. YrapHblid u 3HaTh CBOMCTBA OKCHJIA VIOKOMIIETEHTHO Pery/siruBHble: §33-§ JlaTumk
YITICKHCIIBIH Ta3bl. YTOIbHAS yraepona(IV), CT b B OOIIEHWH  YYUTHIBAIOT MPABUJIO B 35 3TIEKTPO-
KHCIIOTA, KAPBOHATEI KaueCTBECHHYIO PEAKLIIO Ha 1 IUTAHUPOBAHUH U TIPOBOHOCTH,
. VTIEKUCIBIN Ta3. YMETh COTPYJHHUYECTBE KOHTpPOJIE criocoda MarHUTHasMe-
Aemoncmpayuonnviii onvim JIOKa3bIBaTh XapaKTep co peuIeHus 1IaKka, npueop
Ne21TBO6pasybt npupoonvix OKCHJIa, 3alIMChIBATh CBEPCTHHUKAMHU. KoMMyHUKATUBHbBIE: JUIA IOy YSHHUS
KapboHamos u CUluKamos. YpaBHEHUs peaKkiuii, KOHTPOJIUPYIOT JEHCTBUE ra3oB WM amma-
Jlabopamopnutii onvim XapaKTePU3YIOIIIX mapTHepa. parKumma
No23TBTh. KauectBeHHas peakuus CBONCTBA KHCIOTHBIX PeryastuBnbie:
Ha yriekucisiii ras. Jlabopamopnutit OKCI/I,I[OB;?)HaTb CBOWCTBA pasauyaroT 0110006 "
onvim Ne24TE. Kauectsennas YTOJIEHOW KUCIOTHL. YMETh pe3ynbTaT NeHCTBHS
GOHAT-HOH. COCTaBIIATH YPaBHEHUS I[lo3naBareabHbIE:
PCAKIHA Ha Kap . peakuui, BJIAACIOT OOIINM
Jabopamopnsiii onvim Ne 25 XapaKTEePU3YIOIINX MPUEMOM pPEIIEHHs 3a/1a4
«Bzaumooeiicmeue uzsecm- npeBpaiieHne KapOoHATOB KoMMyHHKaTHBHBIE:
K080l 86000l C Y2NEeKUCIHIM B THAPOKAapOOHATHI U ZIOTOBApUBAIOTCS O
2a30M) 00paTHO, IPOBOJUTH COBMECTHOH
KaueCTBEHHYIO peakinio Ha| Pa3BuBare JeSITeTbHOCTH, TIPUXOISAT
KapOOHAT-MOHBL. yMEHHUS K 00IIeMy PEIICHHIO
41. ITpaxmuyeckaa paboma Ne7. OLCHMBATH i
«Ilonyuenue okcuda yznepooa YMeTb I0Ny4aTh CHTYAIUTIO 1 PeryasibHbie: §36 PeaxTuBEL 1
. coOupaTh OKCHUJT OIlEpaTUBHO OCYHICCTBIIAOT XAMUYECKOE
(IV) u uzyuenue ezo ceoiicme. yriepoma(IV) B IPHHUMATD MOIIArOBbIA KOHTPOJIb obopynoBanue
Pacno3znasanue kapoonamosy. NaGopaTopuy 1 pemenmue, 0 Pe3ysIbTaTy
6 JOKa3bIBaTh HAJIMYHE HAXOJIUTh ITo3naBarenbHbIe:
JTAHHOTO ra3a. YMeTh aZIcKBaTHbIE CTpOSIT pedueBoOe
pacrno3HaBaTh COJIH CIIoCcoOBI BBICKa3bIBAHUC B
YTOJBHOM KUCIIOTHI. B3aMMOJIEHiCTB ~ YCTHOM M NUCEMEHHOM
sC ¢dopme

KomMmyHuKaTHBHBIE:
YUUTBIBAIOT Pa3HbIE
MHEHUS U CTPEMSITCS K




HEMETaJJI0B. YMETh
00BSACHATH CBOMCTBA
HEMETAJIJIOB M MX

COEIMHEHHH B CBETE

Ppa3BUTHA HAYKU,
n
KOMMYHUKATHUBH
y1o

BBICKA3bIBAaHHUE B YCTHOM
W MMCbMEHHOH (opme
KoMMyHHKATHBHBIE:

OJTHOKJIACCHHKA  KOOPIMHAIIH
MH BO BpeMs Pa3IMIHBIX TIO3HITNH B

MIPOBEICHUS COTPYAHUYECTBE

MPaKTHYECKOMN

paboTHI.

Kpemunuti u eco 3HaTh cBOlicTBa KpeMHUs, | Pa3sBuBaTh Ilo3naBaTenbHbIC: 1 PeaktuBsl u
coeoumnenus. okcua kpeMuus(1V), YMEHUSA BBIOMPAIOT HanboJIee XUMHUYECKOEe
Jemoncmpayuonnsiii onvim Ne22 | TPHIMHY pasiuins OLICHUBATh 3¢ deKTHBHBIE CITOCOOBI PETICHNUS obopynoBaHue
TB. O6pasysi npupodnsix (u3MYECKUX CBOMCTB CUTYAILHIO U 3ajad,

BBICIIMX OKCUIIOB OIIEPaTUBHO KOHTPOJIHPYIOT U
KapOOHamos u CUIUKAmos.

. yriaepoaa u KpeMHHUSI. MPUHUMATh OLIEHUBAIOT NPOLECC U
Jabopamopnvii YMeTh COCTaBIATh pelIeHue, pe3yIbTaT AEATETEHOCTH
(3anumamensuolit) onvimNe YpaBHEHHs XAMUYCCKUAX HaXOIUTh HCTIONB3YIOT MOMCK
26«Buipawueanue 600opocieli 6 peakuui, aJICKBATHBIC HEOOXOAUMOM
CUNUKAMHOM Kllee» XapaKTEPU3YIOLIHUX CIOCOOBI HHPOPMALIUH IS

CBOWCTBa KPEMHUS, B3aUMOJICHICTBY  BBITIONTHEHUS YICOHBIX

OKCHJIa sgc 3a/laHuil C

kpemHuA(IV).3Hate OJIHOKJIACCHMKA  MCIIOJIb30BAHHEM

CBOMCTBa KPEMHHEBOH MU BO BpeMs y4eOHOI TUTepaTypsl,

KHCJIOTHI, KAYECTBEHHYIO | IPOBEICHHS BIIAJICIOT OOLTUM

PEaKIMIO Ha CUIIMKATHL. CaMOCTOSITCNIFHO ~ NPHEMOM PELIeHUs 3a1a4

‘YMeTb COCTaBIATh it paboTHI. KomMmyHukaTuBHble:

YpaBHCHHUS XUMHUIECKAX JIOTOBAPHUBAIOTCS O

peaxmui, pacnpezaeneHiy QyHKIHH

XapaKTepU3YIOIIUX U poJIeil B COBMECTHOM

CBOICTBa KPEMHUEBOKN JIEATEIIbHOCTH

KHCJIOTHI 1 e€ COJleit. YYUTHIBAIOT pa3HbIe
MHEHHS U CTPEMATCS K
KOOPAWHAIINU Pa3IHIHBIY
MHO3HUIIUHA B
COTPYAHUYECTBE
JIOTOBAPHUBAIOTCS O
COBMECTHOM
JIESITeTTBHOCTH O]
PYKOBOJICTBOM YUHTENS
PeryastuBHbIe:

3HaTh CTPOEHHE aTOMOB ®opMupoBaTh BHOCAT HEODXOMMbIE

. [Toaroroska k ' A HEMETAJI0B, N3MEHEHHE LIEJIOCTHOE KOPPEKTHBEI B IEHCTBHE

CBOMCTB IPOCTBIX MHUPOBO33peHue, IOCJIC €TO 3aBCPUICHUSA

BEIIECTB HEMETAILIOB U COOTBETCTBYIOI] HA OCHOBE €T0 y4eTa

UX COEAVHEHU B ee C/ICIaHHBIX OIINOOK.

3aBHCUMOCTH OT 3apsizia cospemennomy  Ilo3HaBarenbHbIe:

SIpa aTOMOB YPOBHIO CTpOSIT peueBoe




MpeCTaBIeHUI 00 KOMITETEHTHOCT ~ KOPPEKTHPYIOT
OKHUCJIUTEIBHO- b B OOIIIEHUH H NEACTBUS TTapTHEPA
BOCCTaHOBUTEJIbHBIX COTPYTHUIECTBE
peaKusx u co
IMEKTPOITUTHICCKOM CBEpPCTHUKAMH
JUCCOLIMAIUY. B IIpoliecce

yueOHOI

JIESITENILHOCTH.

44, TToaroroska k THA 3HaTh CTPOEHUE aTOMOB ®opMHUpOBATH PerysiTHBHBIE: ITonroro
HEMETAJIJIOB, U3MEHEHNE LIEJI0CTHOE BHOCST HEOOXOMMBIE BHUTBCS K
CBOWCTB MPOCTHIX MHUPOBO33PDEHUE, KOPPEKTUBHI B ICHCTBHE KOHTPOJIb
BEILIECTB HEMETAJJIOB U COOTBETCTBYIOL]  IOCJE €r0 3aBEPIUICHUS HOMY
HX COCANHEHUN B ee Ha OCHOBE €T0 y4eTa TECTUPOB
3aBHCHUMOCTH OT 3apsijia COBPEMEHHOMY  CICJIAHHBIX OITHOOK. aHUIO
sIIpa aTOMOB YPOBHIO ITo3HaBaTenbHbIE:

HEMETAJIOB. Y METh pa3BUTHUS HAYKH, CTPOST PEYEBOE
OOBSCHATH CBOMCTBA u BBICKa3bIBaHUE B YCTHOM
HEMETAJJIOB M X KOMMYHUKATHBH ¥ MUCBMEHHOU (opme
COEIMHEHUH B CBETE YIOKOMIIETEHTHO KoMMyHHKaTHBHbBIE:
IpecTaBIeHU 00 CT b B OOIEHNH  KOPPEKTHPYIOT
OKHUCJIUTENHHO- u JEHCTBUS MTapTHEpa
BOCCTaHOBUTEJIBHBIX COTPYJIHUYECTBE
peakuusax u co
3JIEKTPOJIUTUIECKOM CBEPCTHHKAMHU
JTUCCOIIAITU Y. B IIpoLiecce

yaeOHOI

JIeSITEILHOCTH.

45. KonTpoabnbHoe TecTHpoBaHue /10 VMeTb UCII0Ib30BATh ®opMHUpOBaTH PeryastuBHbIe: ToBTOpH

noopasoeny «IIpakKTHKYM 10 MIPUOOPETEHHBIC 3HAHUS. OTBETCTBEHHOE OCYH.IGCTBJ'IfHOT T 10
r OTHONICHHE K MOIIATOBLIH U y4IeOHHUK

H3yY1EHHUI0O CBOMCTB NPOCTBIX YYEHHUIO, HUTOTOBBIA KOHTPOJIb 10 y
BEIIECTB HEMETALJIOB UX TOTOBHOCTh U pe3ynpTary MaTepHuai
COeIMHEHHNI» CIIOCOOHOCTB K [JIaBBI

CaMOPa3BUTHIO

u

camM000pa3oBaH

HIO.

Tema 7. Obwgue u unousudyanwvhvie ceolicmea memannog (11 u)

46. O6mMe (1)I/ISI/IlIeCKI/Ie " YMeTh NpUMEHSITh dopmMHUpOBATH PeryasitTuBHblIe: § 39-42, PeakTuBbl 1
XHMHYECKHE CBONCTBA 3HAHUS O 5 LIEJI0CTHOE MPUHUMAIOT U yp. 4, XUMHUYECKOE
METAIIIOB: PEAKIIIH C METaJNTHIECKON CBS3M MUPOBO33PEHHE, COXPAHSIIOT Y4eOHYIO TCCTOBBI.e obopynoBaHue

JUTS Pa3bsICHEHUS COOTBETCTBYIOIIICE 3a/1a4y, TUIAHUPYIOT 3a/1aHus;
HCMCTaJLIaM1, KHCITOTaMH, (pU3NIECKUX CBOMCTB | COBPEMEHHOMY CBOM JICHCTBUS B
consmu. BoccTranoBuTEbHEIE METAJIIOB. YPOBHIO Pa3BUTH COOTBETCTBUU C
CBOMCTBA METAJLUIOB. YMeTh NoNb30BaThCsl | HAYKH. TOCTAaBJICHHOM 3a7jaueit

Inexmpoxumuyeckutl pso

QJICKTPOXUMHNYCCKUM

1 YCIIOBUAMHU €€




Hanp}zofceHuﬁ mMemainioe.
Jlaoopamopnotit onvim Ne27 Th.
Bzaumooeiicmsue memannos ¢
pacmeopamu conetl.

P

Hemoncmpayuonnsiit onvim
No23TBHUsyuenue obpasyos

PSAIOM HaNpPsHKEHUI
METaJUIOB,

COCTaBIIATh
ypaBHCHHS
XUMHUUYECKUX PEaKLUH,
XapaKTEePU3YIOIINX
CBOMCTBA METAJIJIOB, H
O0OBSCHATH CBOMCTBA

peann3anun
Ilo3HaBaTebLHEBIE:
HCIOJIb3YIOT 3HAKOBO —
CHMBOJINYECKUE
cperncTBa
KoMMyHUKATUBHbBIE:
apryMEHTHPYIOT CBOIO
TO3UIIHIO U

MEMALo6. METAJIIIOB KOOPIUHUPYIOT €€ C
TP B CBETE MO3UIIUH TAPTHEPOB B
HpeNCTaBICHUH 00 COTPYIHHYECTBE
OKHCITUTEITHHO- OIIPENIEIIIIOT CBOIO
BOCCTAHOBHUTEIBHBIX JMYHYIO TO3HUIIUIO,
Hpoleccax. aJIeKBATHYIO
Qg depeHIIPOBAHHYIO
CaMOOIICHKY CBOHX
yCIIEXOB B yueoOe
47. [1leno4HbIE METAILIEI. YMmeTh ®opmupoBath PeryasituBHbie: § 43 PeakTHBHI 1
CoeMHEHNS MIET0YHbIX XapaKTepu30BaTh OTBETCTBCHHOC IIAHUPYIOT CBOU XEMHUIECKOE
METAILIOB IICJIOYHBIC METAJUIBl | OTHOLIEHHE K NIEHCTBHS B CBASU C o6GopyroBaHHe
Ha OCHOBAaHHHU HX YUCHHIO, IIOCTABJICHHOM 3afaueit

Hemoncmpayuonnsiii onvim
Ne24Bzaumooeiicmeue wenounvix
Memarnios ¢ 6000MU.

TP

TI0JIO>KECHHUS B
TIePUOANYECKOMN
TabJIHUIIE U CTPOCHUA
aTOMOB, COCTaBIIATh
YPaBHEHUs peakuui,
XapaKTepU3yIOLIUX
CBOMCTBA LIEIIOYHBIX
METAJUIOB, U
OOBSICHSTB HX B CBETE
npeAcTaBiIeHuit 00
INEKTPOIUTUIECKOM
JUCCOL AU U
OKHUCJIUTEIIbHO-
BOCCTaHOBUTEJIbHBIX
Iponeccax.

TOTOBHOCTH U
CIIOCOOHOCTH K

CaMOO6p330BaHI/IIO.

U YCIIOBUSIMU €€
pEILICHUs, yIUTHIBAIOT
TIPaBWJIO B
IUIAaHUPOBAHUH U
KOHTpOJIE CrIoco0a
pemeHns
Ilo3HaBaTe/IbHBIC:
CTaBAT U GOPMYJIUPYIOT
LIESTU U TIPOOIIEMBI
YPOKa HCHONB3YIOT
MOUCK HE0OXOTUMOM
HHPOPMALIUH TS
BBINOJTHEHHS y4eOHBIX
3a/laHui ¢
HCIIOJIb30BaHHEM
y4eOHO¥ JIuTepaTypsl
KoMMyHHKaTHBHbBIE:
aJIEKBaTHO UCIIOJB3YIOT
peueBble CpeACTBa s
3¢ PEKTUBHOTO
pelieHust
KOMMYHHUKATHBHBIX
3a7a4 yUUTHIBAIOT
pa3Hble MHEHHS 1
CTpeMsTcs K
KOOpJIMHALMN




Pa3JIMYHBIX MTO3UIINI B

COTPYIHUYECTBE
48. CpoiicTBa LIEJIOYHO3EMETBHBIX YMmeTn ®dopmupoBath PerynsiTuBHbIE: § 44 PeakTuBEl B
METAJJIOB ¥ UX COEIHHEHMIL. XapaKTepU30BaTh LIEIOCTHOE IUTAHUPYIOT CBOM XHUMUYECKOEC
Jlemoncmpayuonnotii onvim Ne25 aneMeHTHI [[A-rpymnmel| MEPOBO33peHHE, ACHCTBHS B CBASH C 00opyI0BaHKE
Bsaunodeiicmeue wénounosemebibix Ha OCHOBaHUH HX COOTBETCTBYIOIIIEE TTOCTABJICHHOM 3aadeit
. TTOJIOKCHHUS B COBPEMEHHOMY 1 YCIOBUSIMH €€
MEmainos ¢ 6000uU. .
OBpasye: saxcreiiuus npupodHbx MIEPUOTNTICCKON YPOBHIO pa3BUTHL PEIICHUS, YYUTHIBAIOT
. TaOIUIIC U CTPOCHHST | HAYKH, U TIPaBHIIO B
coedunenuii mazhus, kanvyus. TP aTOMOB. YMETh KOMMYHHUKaTUBHYIO IUTAHUPOBAHUH U
COCTaBJISITh YPaBHEHUsI| KOMIIETCHTHOCTD B KOHTpOJIE crocoda
PpeaxIuid, oOmIeHnn u peleHus
XapaKTePU3YFOIIUX COTPYJIHUYECTBE CO IMo3HaBaTebHbBIE:
CBOMCTBA KaNbLUsg U | B3POCIBIMU U CTaBsT U POPMYIHUPYIOT
€ro COCIUHCHUM, U CBEPCTHUKAMH. LEITU U TTPOOIeMBI
OOBSICHATh UX B CBETE YpOKa HCTOIB3YIOT
MpeacTaBiIeHu 00 IIOMCK HEOOXOIUMOM
AIEKTPOITUTHICCKOM UHPOPMALIUY IS
JTUCCOIIAAITIH K BBIMOJTHCHHS YUCOHBIX
OKHCITUTEIHHO- 3a/IaHuM C
BOCCTaHOBHTEJIBHBIX HCIOJIb30BaHUEM
mporeccax. yueOHOI TUTEePaTyphI
KoMMyHUKaTUBHBIE:
aIeKBaTHO UCTIONB3YIOT
pedeBbie CpelcTBa s
3¢ PEeKTUBHOTO
peureHus
KOMMYHHUKATHBHBIX
3a/1a4 yYUTHIBAIOT
pa3HbIC MHECHUS H
CTpeMsTCA K
KOOPAMHAIIUN
3HaTh Kaue€CTBEHHYIO PAa3INYHBIX MO3ULHUHA B
49.CBolicTBa PEAKLHIO HA HOHBI COTPYAHUYECTBE
CO€ 11 H € HU MKA JI b U 5. Kampius. 3HaTh, ueM | PopMuUpOBaThH PerynsitTuBHblie: § 45 PeakTHBBI U
Kecrkocts Boxs! Jabopamopuprii | ©0Yc10BIEH testoctHoe HIGHHPYIOT CBOH XHMHIECKOS
JKECTKOCTh BOJIBI. MHPOBO33pEHHE, JCUCTBUS B CBA3H C o0opynoBaHue
onvim Ne28 Th. Osnaxomaenue co o o
. YMeTb pa3bsICHATH COOTBETCTBYIOIIIEE NOCTaBJICHHOM 3a/1a1Cu
COOUCTIGAMU U Npe6p Aty et CHOCOOBI yCTPAaHEHUsI | COBPEMEHHOMY 1 yCJIOBHAMU €€
Kapbonamos u 2uopoxap6oHamos. JKECTKOCTH BOJIBI. YPOBHIO pa3BUTHSA peHICHUA, YIUThIBAIOT
Jlabopamopmnutii onvtm Ne29 HayKH, H IPaBHIIO B
ThYcmpanenue siceCmkocmu 800bl KOMMYHHKATHBHYI0  TUIAHHPOBaHUH U
6 aOMCZLL{HMX yciaosusx KOMIIETEHTHOCTD B KOHTpPOJIC criocoba
OOILICHUH U peueHus
IHo3naBartebHbIE:

COTPYAHHUYECTBE CO
B3POCIBIMU U
CBEPCTHHKAMH.

CTaBAT ¥ GOPMYITUPYIOT
LN U TTPOOIIeMBI




YPOKa UCIIONB3YIOT
TIOUCK HEOOXO MO
nHpopManuu s
BBINIOJIHEHUS Y4E€OHBIX
3a[JaHHH C
UCIIOJIb30BaHHEM
y4eOHOM JuTepaTypsl
KoMMyHUKaTUBHBIE:
a/IEKBaTHO UCIIOJIB3YIOT
peueBble CpeACTBa s
3¢ P eKTHBHOTO
peIICHUs
KOMMYHHUKaTHBHBIX
3a]a4 yYUTHIBAIOT
pa3HbIe MHEHHS 1
CTpeMsITCs K

KOOpMHAIUU
Pa3IUYHBIX TO3ULUH B
COTPYIHUIECTBE
50. CpoiicTBa AIFOMUHUSA VYMeThb COCTaBIATh ®DopMHUPOBATH PeryasituBubie: § 46 PeakTHBHI 1
Hemoncmpayuonnwiii onvim YpaBHEHUA LeI0CTHOE TUTAHHPYIOT CBOH XHMHYECKOE
No26Bsaunodeiicmane aiomuHis ¢ XUMHYECKHUX PEaKIUii, | MUPOBO33pEHIIC, neficteusi ¢ § 0GopyIoBaHHe
60001l. OBpasybl BadCHeTUUX xapaKTepI/ISuonme COOTBETCTBYHOLIECE IIOCTAaBJICHHOHU 3a1a4CH
NPUPOOHBIX COeOUHEHUTE AMOMUHUS. obuine cBoiicTBa COBPEMEHHOMY U YCIIOBHSIMH €€
TP aIFOMHHHS, OOBSACHATH| YPOBHIO PA3BUTHS PEIIEeHHs, OI[CHUBAIOT
9TH PEaKIWH B CBETE€ | HAYKH, U HPaBUIEHOCTD
IpeAcTaBiIeHuil 00 KOMMYHUKATUBHYIO  BBIIOJIHEHHS JIECHCTBHSA
OKHUCIUTEINBHO- KOMIICTCHTHOCTH B ITo3naBaTeNbHbBIE:
BOCCTAHOBHTEJIBHBIX | OOIICHUU U CaMOCTOSITEIIEHO
nporeccax. COTPYJIHUYECTBE CO BBIJCTAIOT 1
CBEpPCTHHKAMHU B (bopMyIHpYIOT

VYMeTh T0Ka3hIBaTh

nporecce yueOHoH
JIeATeIbHOCTH.

MIO03HABATEIILHYIO 1[CJIb,
UCTIONB3YIOT 00IIHe
MPUEMBI PELICHHS 33/1a4
KoMMyHHKATHBHBIE:
JOITyCKAOT
BO3MOKHOCTH
paSJ'II/IqHI)IX TOYCK
SPGHHH, B TOM YHCJIC HC
COBIIAJAIOLINX C UX
COOCTBEHHOU 1
OPHMEHTHUPYIOTCS HA
MTO3UIIMIO TAPTHEPa B
0o0LIEHNH 1
B3aUMOJIECHCTBUHU
PeryasiTuBHbIE:

51. AMpoTepHOCTH OKCHUOA U

dopmHupoBaTH

§ 47

Peaktusbl u




nporecce yueOHoit
JIeSTeIbHOCTH.

TI03HABATENbHYIO 11ETIb,
HCIIONIL3YIOT 001ITHe
MIPUEMBbI PELICHHS 33/1a4
KomMyHHUKaTHBHBIE:
Honyckatot
BO3MOKHOCTB
Pa3JINYHBIX TOYEK
3pEHUs, B TOM YHCIIC HE

TUAPOKCUIa aTIOMUHUSL. amM(OTepHBII LIEJTOCTHOE IJTAHUPYIOT CBOU XUMHUYECKOE
JlaGopamopnuuii onvim Ne30 TB. XapakTep COEIMHEHMS,| MUPOBO33PEHUE, JIEHCTBUS C 5 5 obopynoBaHue
Ionyuenue 2udpokcuda anomunus u COCTaBJISATh YPABHEHHUsI| COOTBETCTBYIOILIEE TIOCTaBJIEHHOM 3a/1auei
G3auModericmene e20 ¢ KUCTOMamu u COOTBETCTBYIOIIMNX COBPEMEHHOMY U YCIIOBUSIMU €€
wenouami. XUMHUUYECKUX PEAKLMH | YPOBHIO Pa3BUTH pELIEHUs], OLIEHUBAIOT
TP U OOBSICHATH UX B 3 HayKH, U MPaBUJIBHOCTh }
CBETE MPEJCTABICHUN | KOMMYHUKAaTUBHYIO BBITIOJIHEHUS 1EUCTBUS
00 KOMIIETEHTHOCTbH B ITo3naBaTeJibHBIE:
3JIEKTPOJIUTUYECKOU OOIIeHUH U CaMOCTOSITEIBHO
JUCCOLUALUN. COTPYIHUYECTBE CO BBIJIEIAIOT U
CBEpPCTHUKaMH B bopMyIHpYOT
mporecce yaeOHoH M03HABATENbHYIO LENb,
JIeATEIbHOCTH. HCTOJNB3YIOT 00IIHe
TIpUEMBI PELICHUS 3a1a4
KoMMyHUKaTUBHBIE:
JIOIyCKaT
BO3MOKHOCTh
Pa3IU4HbIX TOUEK
3pEHUs, B TOM YHCIIE HE
COBIAJAIOIIUX C UX
coOCTBEHHOM U
OPUEHTHUPYIOTCS Ha
MO3ULIMIO TApTHEPA B
OOIICHUH U
3HaTh CTpOEHHUE aToMa B3aUMOJICHICTBUH
xKesesa, puznueckue u PeryasiruBHbie:

Keneso. XUMHUYeCKHe CBoWCTBa | POpMHUpPOBATH JlaTauk
ﬂemoncmpauuonﬂblﬁ oOnvim xenes3a. YMeETh LEJIOCTHOE HJ'IVaHI/IpyIOT CBOU JIaBJIEHUS
Ne2706pasyw pyo scenesa. Pa3bACHATH CBOMCTBA | MUPOBO33pPEHUE, JIEUCTBUS C 3 3
Corcuzanue xcenesd 6 KuCJzopode u XKejesa B CBeTfi COOTBETCTBYIOIIIEE IMIOCTaBJICHHOU 3aJa4CH
xiope. IIpeJCcTaBIeHUN 00 COBPEMEHHOMY U YCIIOBUSIMHU €€
./Iaﬁopamopﬂbtﬁ oneim Ne 31 OKHUCIIUTEIILHO- YPOBHIO pa3BUTHUS pemeHus, OUCHUBAOT

OKucnenue jcenesa 60 61AICHOM BOCCTAHOBHTCIILHAIX HayKu, MpABHIILHOCTS .
« npouneccax u KOMMYHHUKaTUBHYIO BBITIOJTHCHUA ICUCTBUA
6030yxe» 3IEKTPOJIUTHIECKOH | KOMIIETEHTHOCTD B Io3naBaTenbHbIE:
JUCCOLMALMN. OOIICHUH U CaMocTosATeNbHO
COTPYIHHYECTBE CO BBIJCIIAIOT 1
CBEPCTHUKAMU B bopMyIHpyYIOT




COBIIAZAIOIINX C UX

COOCTBEHHOH.
53. CoiicTBa COEIMHEHUH XKelie3a: 3HaTh CBOMCTBA ®dopmupoBath PerynsiTuBHbIE: § 49 Peaktusbl u
OKCHJIOB, THIPOKCHIOB H COJICi coenmunenunit Fe(Il) m | memoctHOE XUMHUYIECKOe
Fe(III). Ymeth MHPOBO33pEHHUE, [Inanupyrot cBou obopyaoBaHue
scenesa(ll u III). COCTaBIATbYPaBHEHHUS | COOTBETCTBYIOILEE JEHCTBHS C
Jlabopamopnwui  onvim  Ne32Th COOTBETCTBYIOIINX COBPEMEHHOMY MIOCTABIICHHOH 3aqauei
Honyuenue 2udpoxcuoos ocenesa(ll) u peakuuii B cBETE YPOBHIO pa3BUTHsA U yCIIOBUSIMU €€
(M) u  esaumooeiicmeue ux c TpeICTaBICHUI 00 HAyKH, peLICHHS, OLCHUBAIOT
Kucromamu u wenoiamu. SIIEKTPONIUTHIECKON | KOMMYHUKATHBHYIO  THPaBHIBHOCTD
JVICCOLMAINH 1 KOMITETEHTHOCTb B BBITIOJIHEHUS IeHcTBUA
TP OKHCIIUTEIBHO- oOmIeHnn u Ilo3naBatenbHbIe:
BOCCTaHOBHTEIBHBIX | COTPYIHHYECTBE CO CamocTosTensHO
mporeccax. CBEpPCTHUKAMU H BBIJICIISIOT U
B3pOCJIBIMH. (bopMyIHpYIOT
TI03HABATENbHYIO 1IETIb,
HCTIONB3YIOT 00mIHe
HpUEMBI peIIeHus 3a/1a4
KoMmmyHuKkaTHBHBIE:
Homyckatot
BO3MOXKHOCTb
Pa3IMYHBIX TOYEK
3pEHUs, B TOM YHCIIC HE
COBMAJAOIINX C UX
YMeTh NpUMEHSTh COOCTBEHHOM.
54. JHpaKmuqecmm pa60ma No8. TEOPETUYECKUE PasBuBath ymMmeHus PerynsituBHbIE: § 50 PeakTusnl 1
Pewenue 3HAHUS Ha TIPAKTHKE, | OI[CHWBATh XEMIIECKOE
0OBSACHSITH CUTYalHIO U OcymecTBistor o0opyioBaHue
IKcnepumernmajibHblx 3a0au HAGTIOICHHS 1 OTIePaTHBHO [IOIIArOBEII KOHTPOIb
no meme «Oouiue u Pe3yIIbTaThI PUHAMATD TI0 pe3yJIbTaTy
UHOUBUOYAIbHDLE CBOUICHEA MPOBOJIMMBIX OTLITOB, | peluenue, Haxoauts,  1l03HaBaTelbHbIE:
memannoey. Th XapaKTepHU30BaTh aJeKBaTHHIE Crposr peuesoe
TP YCJIOBHS TEUEHHUS CTIIOCOOBI BBICKaijbIBaHI/Ie B 5
peaxuii 10 KOHIIa B B3aUMOJICHCTBUSA C YCTHOM M ITMCEMEHHOU
pacTBOpax OTHOKJTACCHUKAMH (opme
9JICKTPOJIMTOB. BO BpeMms KommyHuKaTUBHBIE!
IIPOBEEHUS Y4uTHIBAIOT pa3Hble
npaKTqucxoﬁ MHCHHSA U CTPEMATCA K
paboTHI. KOOpAHWHAINH
O606IMTH 3HAHKUS MO PpasIMYHBIX MO3HILKIL B
55.[ToarotoBkakl U A Teme «MeTauib» @DopMHpOBaTH COTPYIHIICCTBC IToBTOpH
HEJTOCTHOE PerynsiTuBHbIe: Tb TeMy
MUPOBO33pEHUE, «Mertamn
COOTBETCTBYIOIIEE BuocsT HeoOxoxumbIe BI».
COBPEMEHHOMY KOPpPCKTHUBBI B

YPOBHIO Pa3BUTHSA
HAYKH,

NEHiCTBHE IIOCIIE €TO
3aBEpIIECHUS HA OCHOBE

€r0 ! y4eTa XapaKTepa
CIIEJIAaHHBIX OLITHOOK




KOMMYHHUKATHBHYIO
KOMIIETEHTHOCTD B
o0IIeHNH 1
COTPYAHUYECTBE CO
CBEPCTHHKAMU U

KoMMyHUKaTHBHBIE:
KOHTPOJIUPYIOT
JIEUCTBUS TTapTHEPA

B3POCIIBIMHU.
56. ]KOHTpo JbHOE TECTHPOBAHUE YMeTh ucnonb3oBaTh POpMHUPOBATH PerynsatuBHbie: 1 [ToBTOpPH
10 100 pas de 1y «IIpakTHKYM nproOpeTéHHBIE OTBETCTBEHHOE OCYLIECTBIIIOT Tb I10
0 H3VICHIIO CBOIC 3HAHUS. OTHOIIICHHE K HTOTOBBEIN B y4eOHHK
I H3YICHHA BOMCTB YYEHHUIO, MOIIArOBBIN KOHTPOJIb y
NPOCTHIX BEMECTB METALIIOB TOTOBHOCTb U 10 pe3yNbTaTy Marepuan
70.¢ coezmnelmﬁ» CII0OCOOHOCTH K ITo3HaBaTeJIbHbBIC: TJ1aBbI

CaMOpa3BUTHIO U
camM000pa30BaHHIO.

CTPOSIT B TUCBMEHHOM
dopme.

Pa3nen 5. OcHOBBI ONIBITHO

-3IKCIIEPUMMEHTAIbHON U NPOEKTHOM AesiTebHOCTH (124)

57. 'exauka OC30MMACHOCTH  TIPH | yVyenue 1.Pa3Butue 1 Peaktussl 1
BBITIOTHEHHH CAMOCTOATENBHBIX | yanakrepusoBath BHYTpEHHEH TI03HIHH XUMHYECKOE
OIIBITOB U DKCIIEPUMEHTOB B BasKHEHIIIIE LIKOJIbHIKA Ha obopynoBanue
JOMAIIHUX  YCIOBHSAX M C | yynvrgeckne YpOBHE
HCII0JIb30BAHHUEM O60pyI[0BaHI/IH TOHSITUS: MOJI0KUTEJILHOTO
XAMHUYECKOUN Ha60paTOpI/II/I. XUMHAYECKUI OTHOIIICHUS K IIKOJIC,

3JIEMEHT, IIOHUMAaHUusA

KIacCH(pUKALHA HEOOXOIUMOCTH

BEIIIECTB y4cHHUs,
BBIPA)KEHHOT'O B
npeoOagaHum
y4eOHo-
MTO3HABATENIBHBIX
MOTHBOB U
MPEAIOYTeHUH
COLMAITEHOTO
croco0a OLEHKHA
3HAHHH;
2.DopmupoBaHue
BBIPAYKEHHOM
ycTOW4HMBOH y4eOHO-
[103HABATEJIbHON
MOTHBAIH YICHUSI

58. llpakmuueckas paboma Ne9. Hcnons3oBaHue 1. OpuenTanys Ha K.YVYI. 1 PeakTuBsl 1
Th Oépawenue co cmexknom 1a6opaTOpHOr006OPY | MOHMMAHME MPMYMH ~ YMeHHs  paboTaTh B XUMHYECKOe
(ceubanue cmexknaHHOI JIOBaHUS U ycrexa B ydeOHOI napax. 06opynoBanue
mpyoxu, uzzomosienue: CTEKJISHHOU MOCYJbl, | IeATEIbHOCTH; ILYVY .
nunemKu; KAnuiiapoe; MpOBEJICHUE 2. YueOHO- Vmenus HaO0JII01aTh,
npocmeuimux y3noe; HECIIOKHBIX MMO3HABATEIILHBIN JIeNIaTh ~ BBIBOJBI IIPU
npocmeiiux npuoopos) DKCIIEPUMEHTOB Ul | HHTEPEC K HOBOMY MIPOBE/ICHUH OTIBITOB.

JOKa3aTeNbCTBA yueOHOMY P.YVI.
BBIIBUTaEMBIX MaTepuany u YwMmenue
TPEIIOTIOKEHUH; croco0am pereHus CaMOCTOSITCIIBHOI'O
OInucaHue HOBOM 4acTHOM BEIICHUS




PE3yIBTATOB ITHX
paboTt

3aJa4yu

SKCIIEPUMEHTAIbHOU
ESITENBLHOCTH,
OIHUCBLIBATH
XUMHUYECKHE PEaKIny,
HaOJIOgaeMBIE B XO€E
IKCIICPUMCHTA.

59.]

AMUYECKNAN aHaIn3:
KaueCTBEHHBIN 1

KOJIMYECTBEHHBIN

3HaHHE OCHOB
XUMHYECKOTO
aHaJIn3a

1.OpuenTanus Ha
MMOHUMaHKE TPUIHH
ycrexa B yueOHOI
NeSITeIBHOCTH;

2. YuebHo-
1103HABATENbHBII
HHTEPEC K HOBOMY
yueOHOMY
Marepuaiy u
croco0am pemeHus
HOBOM 4acCTHOU
3aaun

K.YYI.

1. Ymenue
JIOTOBapHUBAaThCS U
MIPUXOINTH K 00IIEMy
peIIeHHIO B
COBMECTHOH
JeATEeIBHOCTH;
2.Ymenue
HIPOAYKTHBHO
paspemarb KOH(GIUKTHI
Ha OCHOBE y4eTa
WHTEPECOB U NO3ULIUN
BCEX €0 YYaCTHHKOB
ILYVY].

1. ®opmupoBaTh
yYMEHHUE NPOBOAUTH
CpaBHEHHE U
KJIacCU(PUKAITHIO 10
3aJJaHHBIM KPUTEPHSIM;
2.DopMHUpOBaTh y
yJanmxcs
HpeCTaBICHUE O
HOMEHKJIaType
HEOPraHUYEeCKHIX
COEIMHEHUI.

P.YYA.

1. YMeHue yuuThIBaTh
BBIJICJICHHBIC YUUTEIEM
OPUEHTUPHI IEUCTBUS B
HOBOM y4eOHOM
MaTepuaie B
COTPYAHUYECTBE C
yUuTeeM;

2. Ymenue
IJTaHUPOBATh CBOU
JIeICTBUS B
COOTBETCTBHUH C
TIOCTABJIEHHOM
3a/1a4eil U yCIOBUSAMU
ee pearu3aIyy.

PeakTuBbl u
XAMHUYECKOE
o0opynoBaHue

60.

lT'eopeTnueckue OCHOBEBI
OIIBITHO-3KCIIEPUMEHTAIBHON 1

MIPOEKTHOW €SI TENHHOCTH.

VMeHne 00bsICHATE
3aKOHOMEPHOCTH
HM3MEHCHHUS CBOMCTB
BCIICCTB , 3HAHUC

1.Pa3Butne
BHYTPEHHEH NO3ULIHI
IIKOJIbHUKA Ha
YpOBHE

K.YVII.

1. YMmenne:

* CTPOUTH MIOHATHBIE
JUISL TapTHEpa

PeakTuBbl 1
XHMHUYECKOE
obopynoBaHue




OCHOB MOJIOKUTEIEHOTO BBICKA3bIBaHHS,
9KCTIIEPUMEHTAIBHON | OTHOLICHUS K IIKOJIC, YYHUTHIBAIOLIHE, YTO
Y TIPOEKTHON MOHUMAaHHUS HmapTHep 3HAaeT U BUIUT,
JEATCIIBHOCTH HEOOX0ANMOCTH a 9TO HET;
yUCHHS, * 33]1aBaTh BOIIPOCHI;
BBIPA)KEHHOI'O B * KOHTPOJIUPOBATh
npeobiagaHuu JEWCTBHSA MapTHEpA.
yaeOHo- IL.YVYA.
MO3HABATEJIbHBIX Ymenue:
MOTHBOB U * OCYIIECTBIISATH aHAIN3
MPEeANOYTCHHN 00BEKTOB C
COILMATBHOTO BBIJI€ICHUEM
croco0a OIeHKH CYIIECTBEHHBIX
3HaHU; HECYIIIECTBECHHBIX
2.DopmupoBaHue IIPU3HAKOB;
BBIPaKCHHOH * OCYIECTBIISITH CHHTE3
yCTOIUMBOM y4yeOHO-  KaK COCTaBJICHHE
MIO3HAaBATEILHOH LEJIOr0 U3 9acTei.
MoTtuBauuu yuenud.  P.YY/.
YMmeHus:
1.0cymecTBasATh
WTOTOBBIN U
MOIIATOBBII KOHTPOIIb
0 pe3ynbTaTy;
2. AneKBaTHO
BOCIIPUHHUMATH OLICHKY
YUUTENs;
3. Pa3nuuats crioco0 u
pe3ynbTat AeHCTBUS
61. BbI0Op TEMBbI ITPOCKTAa. VMenune Pa3BuBaTh K.VVI.
[InanupoBanue 1eATEIbHOCTH. TUTAHUPOBATh CIIOCOOHOCTB K 1. Ymenne
COOCTBEHHYIO CaMOOIIeHKEe Ha JIOTOBApPHUBATHLCS U
JKCIEPUMEHTAIBHYIO | OCHOBE KPUTEPHS MPUXOANUTH K 00IIEMY
JIeSITeTBHOCTS , YCIICTHOCTH pEIIeHHIO B
yYMEHHE BBIIBUTATh y4eOHoit COBMECTHOH
THIIOTE3BI, CTABUTH JIESITETIBHOCTH JIeSITEIbHOCTH;
MPOEKTHBIE 3a/1a4H. 2.YMmenue
IPOAYKTUBHO

paspemarb KOH(QJINKTHI
Ha OCHOBE yJeTa
HWHTEPECOB U MO3ULIUN
BCEX €r0 y4aCTHHKOB
ILYVYA.

1.YMenne npoBoauTh
CpaBHEHHE U
KJaccu(UKaImio 1o
3a/JaHHBIM KPUTEPHSIM;
2. ®opMHpPOBaTh y
y4amuxcs
IPEJCTaBIEHHE O




HOMCHKJIAType
HEOPTaHMYECKUX
COEMHEHUH

P.YVYI.

1.YMeHne yIuTHIBaTh
BBIJICJICHHBIC YUUTEIEM
OPUEHTUPHI IECUCTBUS B
HOBOM Y4eOHOM
MaTepuae B
COTPYAHUYECTBE C
YUUTENEM;

2. YMeHue
IUTaHUPOBATh CBOU
JIECTBUA B
COOTBCTCTBHU C
[IOCTABJICHHOW 3a/1aueil
" yCJIOBUSMHU €€

peanuzaiuu.
62. [TonroroBka HpoeKTa.C6OE VMenue 1.Pa3Butne K.YV/. PeakTuBbl U
uHpopmamu o AAHHOH | mnaHMpOBaTh BHyTpeHHei nosunuu 1. YMenue: XMMHYECKOE
teMe.Mozenuposanue COOCTBEHHYIO MIKOJIbHUKA Ha * CTPOUTH NIOHSTHBIE obopynoBaHHe
MIPOEKTHOM J1eATETbHOCTH. OKCIIEPUMEHTAJILHYIO | CAaMOCTOSATEIBLHOE JUIs TTapTHepa
JIeSTEeNILHOCTb , MPOEKTUPOBAHHE BBICKa3bIBaHHUS,
YMEHUE BBIIBUTATh yaeOHOI YYUTHIBAIOIINE, YTO
THUIIOTE36I, CTABUTH JIeSATEIIbHOCTH mapTHep 3HACT U BUIUT,
MPOEKTHbIE 33/1a4H, 2.®dopmupoBaHHe a 4TO HET;
cobuparb BBIPa)KCHHOMN * 3a/1aBaTh BOIIPOCHI;
HHPOPMALIHIO U3 YCTOWYMBOW y4eOHO- * KOHTPOJIUPOBATH
Ppas3IMYHbBIX MO3HABATENILHOM NIEHCTBUS TTapTHEPA.
HCTOYHUKOB, MOTHBALIMU YYCHHUS ILYVYA.
aHAITM3UPOBATh, Ymenue:
MOJICIIUPOBATh * OCYIIECTBIIATH aHAJIH3
IKCTIEPUMEHT 00BEKTOB C

BBIJIEJICHHUEM
CYIIIECTBEHHBIX U
HECYIIEeCTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISITh CHHTE3
KaK COCTaBJICHHE
LIEJIOTO U3 YacTei.
P.YVI.

VYMmeHus:
1.0OcymiecTBasATh
HWTOTOBBLIN H
MOIIarOBbI KOHTPOJIb
10 pe3yJbTary;

2. AekBaTHO
BOCIIPHHUMATH OIICHKY
YUHUTETIS;

3. Paznuyats crmoco0 u




pe3yabTaT AeUCTBUS

63.

BITIOJTHCHNE
MIPOEKTOB,

HKCIIEPUMEHTAIbHBIX PaloT.
IIpakTnyeckne padoTHI

TeMaM IMPOCKTOB YYalllUXCHA

y4eOHBIX
OIIBITHO-

mo

Wcnonp3oBanue
1a60pPaTOpPHOT0000PY
JIOBaHUSA U
CTEKJITHHOW MOCYbI,
MIPOBE/ICHUE
SKCIIEPUMEHTOB JJIsI
JI0Ka3aTeNbCTBa
BBIIBUTAEMBIX
MIPEATIONIOKEHUI;
OIHMCaHue
Pe3yIBTaTOB 3THX
pabot

K.YYI.

1. Ymenne
JIOTOBapUBAThCS U
MIPUXOJUTH K 00LIEMY
PELICHUIO B
COBMECTHOM
JeSITeIbHOCTH;
2.YMmeHue
TIPOyKTUBHO
pasperarb KOHPIUKTHI
Ha OCHOBE ydJeTa
HWHTEPECOB U MO3ULIUH
BCEX €TI0 YYaCTHHUKOB
ILYYA.

1. ®opmupoBaTh
yYMEHHE TIPOBOIUTH
CpaBHEHHE U
KJIacCU(PUKAITHIO 10
3aJJaHHBIM KPUTEPHSIM;
2.®opMupoBaTh Yy
y4amuxcs
HpeCTaBICHUE O
HOMEHKJIaType
HEOpraHU4YeCcKHX
COEIMHEHUI.

P.YYA.

1. YMeHne y4uThIBaTh
BBIJICTICHHBIC YUUTEIEM
OPUEHTUPHI ICUCTBUS B
HOBOM y94eOHOM
MaTepHaie B
COTPYJHUYECTBE C
yUuTeneM;

2. YMmeHue
TUITAHUPOBATh CBOU
JIEICTBUS B
COOTBETCTBUHU C
MIOCTaBJIEHHON
3a/1a4eil U yCIOBUSAMU
ee pearu3aIyy.

PeakTuBEI B
XUMHYECKOE
obopynoBaHue

64.

lonroroBka y4COHBIX ITIPOCKTOB
K 3a11uTe

PaszBuBath
CIIOCOOHOCTB K
CaMOOIIEHKE Ha
OCHOBE KPHUTEPHS
YCIIEIIHOCTH
yaeOHOH
ESITENHHOCTH

K.YV]I.

1.YMmenue
HCIONIL30BATh PEeUb JJIS
Peryssiui CBOEro
IercTBHS; 2. AIEKBaTHO
HCIIOJIb30BaTh PEUEBhIE
CpEeICTBA JIJISl PEIICHUS




Pa3IUYHBIX
KOMMYHHMKaTUBHBIX
3az1a4, CTpPOUTh
MOHOJIOTHYECKOE
BBICKa3bIBaHUE, BIAJIETh
JTUATTOTHYECKOM (hopMOii
peudn

P.YVY . YMmenue
CaMOCTOSITEIBHO
aJIeKBaTHO OLIEHUBATh
MPaBUIBHOCTH
BBITIOJTHEHUSI IEUCTBUS
U BHOCHUTH
HEOOXOAUMBIE
KOPPEKTUBHI B
HCIIOJIHEHUE KaK IO
XOJly €ro peajln3aluu,
TaK U B KOHIIE
JIEUCTBHUS.

ILYYA.

YMeHue: ocynecTBIsATh
CpaBHEHME U
KI1accu(pUKaIIIo,
BBIOMPast KPUTEPHUH JIJIS
YKa3aHHBIX JJOTHYECKUX
onepauui;

CTPOUTB JIOTUYECKOE
paccyxaeHne

K.YV

65.

lpOMe)KYTO‘IHaSI aTTccragusi.
33.H_II/ITa IIPOCKTOB

YMeHnue oBnageHus
HABBIKAMHU KOHTPOJIS
M OLIEHKH CBOEH
JIESITEIBLHOCTH,
YMEHHE TIPEIBUICTD
BO3MOYKHBIE
IMOCJIEACTBUS CBOUX
nercTBHI

‘YMeHue OLleHUTh
cBOH y4ueOHBIC
JIOCTHKEHUS

1.Ymenue
UCTIONB30BaTh PeUb JIJIs
PETYISIIUHA CBOETO
JeucTBUS; 2. AJICKBaTHO
WCIOJIb30BaTh PEeUEBbIe
CpeICTBa IJIS peIICHUs
Pa3ITUIHBIX
KOMMYHHKATHBHBIX
3aja4, CTPOUTH
MOHOJIOTHYECKOE
BBICKa3bIBAHKE, BIAICTh
JTUAIIOTHYECKOH (hopMoi
peun

P.YV/. Yvenue
CaMOCTOSTEIIEHO
aJICKBaTHO OIICHUBATh
MPaBUIBHOCTD




BBITIOJIHEHHS IeHCTBUS
Y BHOCHTb
HE0OX0/MMBbIC
KOPPEKTHUBEI B
UCIIOTHEHUE KaK 10
XO0Jly €ro peanu3aluy,
TaK M B KOHIIE
IEUCTBHAL.

ILYYA.

YMeHue: oCylecTBIATh
CpaBHECHHUE U
KJaccu(UKaIHIO,
BBIOUpAst KPUTESPUH TSI
YKa3aHHBIX JIOTHYECKHX

onepaunuii;
CTPOUTH JIOTUUECKOE
paccyxneHue
66. [IoaroTroBka Kk I TA: peuICHUE YMeHue oBiagcHus VYMeHue OllEHUTh K,YYI[. PeakTUBEI U
IMPaKTUKO OPUCHTUPOBAHHBIX HaBBIKaMH KOHTPOJIA CBOU yqe6H],1e VYMeHue XUMHUYECKOe
3aJIaHuKN U OLICHKU CBOEH JIOCTH>KEHUS CaMOCTOSITEIIBHO 000pyI0BaHKE
JIeSITEILHOCTH, OpraHU30BBIBAThH
YMEHHE NPEIBAIETD yueOHOe JIeHCTBUE.
BO3MOYKHBIE ILYVYA.
MOCJIEICTBUSI CBOUX Ymenue
JIeCTBUI peoOpa30BHIBATH
HHPOPMALUIO u3
OJIHOTO BUJA B IPYTOM.
P.YV.
YMeHHe coCTaBIATh
IIJIaH PelIeHUs
poOIEMBI
67. 1loaroroBka Kk 1 A: peueHuc YMeHue oBlajieHUs YMeHue olleHUTh K.YYI[. PeakTuBbl 1
IMMPAKTUKO OPUCHTUPOBAHHBIX HaBbIKaMH KOHTPOJIA CBOU yqe6H],1e VMmenue XUMHUYECKOE
3aJaHUM U OLIEHKHU CBOEH JOCTHKEHUS CaMOCTOATEIBHO o6opyi0BaH1e
JIeSITETLHOCTH, OpraHU30BBIBAThH
YMEHHE NPEIBALIETD yueOHOoe JIeHCTBUE.
BO3MOYKHBIE ILYVYA.
MOCIIEICTBUS CBOUX YMenue
JIeHCTBUI peoOpa3oBHIBATH
nHPOPMALIUIO u3
OJHOTO BUJA B APYTOM.
P.YVI.
YMeHHEe COCTaBIIATh
IIJIaH PelIeHUs
pOOIEMBI
68. J000I11IeHNe, CUCTEMaTU3alus " I.3akpenienne 1. YMmeHue K.YV Pa6ora ¢
KOPPEKITUS 3HAHUN yUaIuxcs 3a 3HAHUN M PACUCTHBIX | OPUEHTHUPOBATHCS YMmeHnue TecTaMu
I(pr (<3KCHepI/IMeHTaJ'IBHa$[ HaBbIKOB y4-Cs. Ha IOHUMAHUE CaMOCTOATECIBHO (I/IHI[I/IBI/II[
XI/IMI/Iﬂ'9», 9 knacc. 2.YMeHue peuiaTb IPUYHH yCIexa B OpraHn3oOBbIBATH YyaJIbHbIE
TecTOBBIl KOHTPOJIb. [TUIIOBBIE TIPUMEPHI y4aeOHOM yuebHoe 3a/1aHus)




KOHTPOJBHOM
paboTHI.

JACATCIbHOCTHU

B3aUMOJICHCTBHE B
rpyrre

ILYVY/.

YwMmenue:

* OCYIIECTBIIATH AHAJIH3
00OBEKTOB C
BBIZIEJIECHUEM
CYILIECTBEHHBIX U
HECYIIECTBECHHBIX
MIPU3HAKOB;

* OCYIIIECTBIIATH CHHTE3
KaK COCTaBJICHHE
LEJIOT0 U3 YacTeM.
P.YVI.

VYMenus:
1.0OcyuiecTBasATh
HTOTOBBLIH H
MIOIIIArOBHIil KOHTPOJHh
10 pe3yNbTary;

2. AnexBaTHO
BOCTIPHHUMATbH OIICHKY
YUHUTETIS;

3. Paznuyats croco0 u
pe3yabpTaT AeHCTBUL
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