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PaGouass mporpamma  Kypca  BHEYPOUYHOH  JIESITEIIBHOCTH  €CTECTBEHHO-HAYyYHOM
HAIPaBIEHHOCTU «XUMUSA» C UCHOIB30BaHUEM OOOPYIOBaHUSI LIEHTpa 00pPa30BaAHMS €CTECTBEHHO-
HAy4IHOH 1 TEXHOJIOTUYECKOI HarpaBiieHHOCTel «Touka pocta» 8-9 kimacchl.
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. JIoosa, 2023r..
Pabouasi nporpaMma cocTaBJjieHa HA OCHOBeE CJIEYIOIINX TOKYMEHTOB:

. @dyHIaMeHTaIBHOTO SApa coJepiKaHust 00IIero o0pa3oBaHus U B COOTBETCTBUH C
['ocynapcTBeHHBIM cTaHIApTOM 001Ier0 00pa3zoBanus (puKa3 MuHHCTEpCTBAa 00pa30BaHUS U
Hayku Poccuiickoit ®enepaunn ot 17.12.2010 r. Ne 1897).

. ®enepanbHOro 3akona «O6 obpazoBanuu B Poccuiickoit @eneparum» Ne273-03 ot 29
nexabps 2012.
. ITpuMepHOI MporpaMMbl OCHOBHOT'O 0011ero 00pa3oBaHus 10 XUMHHM Ui 8-9 KI1accos,

nomnyiieHHas JlemaprameHTOM 00pa3oBaTeNbHBIX IPOrpaMM U CTaHJApTOB OOIIET0 0Opa3oBaHus
MO P®.

. denepalbHOTO TIEpEYHs YIeOHUKOB, PEKOMEHOBAHHOTO (JIOIYIIIEHHOTO)
MunucrepctBoM 00pa3oBaHus 1 Hayku PO k ucronb30BaHuIo B 00pa30BaTeIbHOM MIPOIIECCE B
o0mieo0pa3oBaTenbHbIX yYupexaeHusx Ha 2021-2022 y4yeOHblii ro.

. TpeboBanuii k pe3ynbTaTaM OCHOBHOI'O OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX B
(benepaabHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHIapTe 001ero 0opa3oBaHus BTOPOro
HOKOJIEHUs. B HUX Takke yuUTBIBAIOTCS UJEH pa3BUTHs U (OPMHUPOBAHUS YHUBEPCAIbHBIX
y4eOHBIX AEUCTBUH 1T OCHOBHOTO O0IIEro 0Opa3oBaHuUs.

. Meroandeckux peKOMEH 1AM MUHUCTEPCTBA pocBenienus Poccuiickoit @enepanuun
no «Peann3anyu 06pa3oBaTENIbHBIX IPOrPAMM €CTECTBEHHOHAYYHOU U TEXHOJIOIMUECKON
HAIpPaBJIEHHOCTEN 10 XMMHHU C UCIIOJIBb30BaHUEM 000pyIoBaHUs LieHTpa «Touka

pocTa»(yTBep KJIeHbI pacnopsbkeHneM MuHuctepcTBa npocsenieHus: Poccuiickoit @eaepannu ot
12 ssuBaps 2021 r.Ne P-6).
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1. CONAEP/KAHUE ITPOI'PAMMbI

eéneypounoii oeamenvuocmu «XXUMHUA» ona 8 knaccoe (70 uacos) c ucnonvioeanuem
obopyoosanusn yughpoeoiu ravopamopuu «Touxka pocmay

Pazoen 1. Ocnogwvl Ikcnepumenmanvnoi xumuu (22 u)
XuMus — HayKa dKcriepuMeHTanbHasi. BBoaHbI nHCTpYyKTax 1o Th

JemoHcTpanroHHbIi sKkcriepuMeHT Ne 1.03HaKoMIIeHHE ¢ TaOOpaTOPHBIM 000PYI0BaHUEM;
npuémbl 6€30macHoil paboThI ¢ HUM.

[TpakTuueckas padorta Ne 1. [IpaBuiia TexHuku 0e30macHOCTH Ipu paboTe ¢ 1a00paTOPHBIM
obopynoBanueM. M3yuenue cTpoeHus miaMeHm» MeToabl TO3HAHUS B XUMHUH.
DKCrepUMEHTAIbHBIE OCHOBBI XUMHUHU

JlaGopatopusrii onbIT Nel.PaccMoTpeHHe BEIIEeCTB € pa3iuyHbIMU (PU3HUECKUMH CBOMCTBAMHU
(Menp, xKene3o, HUHK, cepa, BOJA, XJIOPU] HATpUs

Jlaboparopuslil onbIT Ne 2. «Jlo Kakoii TemrnepaTypbl MOKHO HarpeTh BELIECTBO?)

Jlab6opaTtopusbiit onbiT Ne3.M3yueHre cBOMCTB BEIIECTB: HArPEBAHKME BOJIbI, HATPEBAHUE OKCHJIA
kpemuus (1V). Jlaboparopuslit onbiT Ne 4. «M3mMepenue TemnepaTypbl KUIIEHUS BOJBI C
MIOMOIIBIO AaTYHKA TeMIepaTypbl U TepmomMeTpay JlabopaTopuslil onbIT Ne 5.«Onpenencaue
TEMIIEPATYPHI IUIABJICHUS U KPUCTAJIM3ALUU METAILIA»

HepBOHaqaanme XUMHUYECKHE TOHATHS. YncThIie B€IICCTBA U CMCCH

JlaGopatopusiii onbIT  Ne6. ViccnenoBanue (GU3MYECKHX M XUMHUYECKUX CBOWCTB MPUPOIHBIX
BEIECTB (M3BECTHSKOB).

Yuctele BCIICCTBA U CMECH. CnocoObl pa3aciiCHUA CMeceit: )ICI\/‘ICTBI/IG MAaromToM, OTCTauBAaHUC,
q)HJIBTpOBaHI/Ie, BBIITAPUBAHUE, KpUCTAJIJIN3alWA, JTUCTUIIIAIMA.

.Ha60paTOpHLII\/’I onbIT Ne7. Pazgenenne cMecH KeJIe3HbIX OIMMIOK U CCPLI C TIOMOMIBIO MarHuTa.

Jlaboparopuslii onbiT Ne8. ITpurotoBieHue u pa3aeneHue CMECH XKelle3a U CEpPbI, pa3/ielieHne
cMecu HepTH 1 BOJIBI (pacCTUTENHHOTO Maciia u Bojibl). [Ipaktuueckast pabota Ne 2. OBnanenue
HaBBIKAMU pa3/IeJIeHUs] OAHOPOIHBIX M HEOJHOPOAHBIX CMECEH: OTCTauBaHue, PUIBTPOBAHNE,
BbIMIapUMBaHUE, KPUCTAJUIN3ALMS, JUCTUIUISIIMS (IEPETOHKA).

Du3zuueckue u xumuueckue A6aeHUA.

HemoHcTpanronHbii skcriepuMeHT Ne 2. «Brienienne u norionieHue Teria — Ipu3HaKk
XUMHUYECKON PEAKIIUN»

JlaGopatopHslii onibIT Ne9.Ilpumeps! puznyeckux siBIeHUI: crudanue CTeKISIHHON TPYOKH,
KUTISTYCHUE BOJIbI, MaByieHue napapuna. Jlabopatopusiii onbiT Nel(.I[Ipumeps! XuMudeckux
ABJICHUI: TOPEHNE APEBECUHBI, B3aUMOJEHCTBIE MpaMopa C COJISIHOM KUCIOTON. ATOMBI U
MOJIEKYJIbI, HOHBL. BelecTBa MONEKyIIpHOTO U HEMOJIEKYJIIPHOTO cTpoeHus. Kpucramnueckue
PELIETKN.

HemoncTtpannonssiii onbIT Ne 3.«Temneparypa miaBjieHHs BEIIECTB C pa3HbIMHM THUIIAMH
KPHUCTAJUIMYECKUX PEIETOK» [IpOCThIE U CIOKHBIEC BEMIECTBA. XUMUYECKUN AJIEMEHT.
Xumunyeckuit 3Hak. [IpocTeie BemecTBa: MeTamibl 1 HeMeTabl. JlabopaTopHslii onbIT Ne 11.
3HAKOMCTBO C 00pa3liaMM MPOCTHIX BEIIECTB: METANIOB M HeMeTauioB. OnucaHrue CBOMCTB.



JlaGopaTtopusiii onbT Nel2.M3ydeHue o0Opa3iioB METAUIOB U HEMETAIIJIOB (CEpHI, JKeme3a,
amoMuHus, rpaduTa, Meau u 1p.). CIoKHBIE BEIIECTBAa UX COCTaB M CBOMCTBA.

JlaGopatopusriii onbIT Ne 13. 3HaKOMCTBO ¢ 00pa3aMu CIIOKHBIX BEIIECTB, MUHEPAJIOB U
TOpHBIX 1opoa. OnMcaHue CBOMCTB.

HemoncTpanronHbiit skcriepuMenT Ne 4. «Pa3nokeHre BOJIbI 3JIEKTPUUECKUM TOKOM

JlabGopaTtopubiit onbiT Nel4.McnibiTaHue TBEPAOCTH BEIIECTB ¢ ToMoIbio Kosutekiuu «lllkana
TBEPAOCTHY. POPMYIIbI CIOKHBIX BeleCTB. KaueCTBEHHbIN U KOJIMYECTBEHHBIN COCTAB
BEILECTBA.

JeMmoHCcTpanroHHbIN SKcriepuMeHT Ne 5. «Pa3nokeHue ocHoBHOTO KapOonara meau (I1)
(Mamaxura)»

DopmyJIbl CI0KHBIX BeIeCTB. KauecTBEHHBIN U KOJMYECTBEHHBIN cOCTaB BeuecTBa. HazBanus
CJIOKHBIX BeliecTB. PeakTuBbl. DTUKETKH. [ pynmibl XpaHeHUs PEaKTUBOB. Y CIIOBUSI XPAHCHHS U
WCIIO0JIb30BaHUS.

3akon COXPAHERUA MACCbL eeuiecmsa.

JeMoHCTpanoHHbIN SKCcTIepuMeHT Ne 6.«3aKOH COXpaHEHHS MacChl BEIIECTBY XUMHUUECKUE
npeBpalleHus. XUMUYECKUE PEaKLIUH.

Jlaboparopusriii onbiT Nel5.IIpu3Haky npoTekaHusl XMMUYECKUX PEaKIUil: HarpeBaHUe MEIHOU
IIPOBOJIOKH; B3aUMOJEICTBUE PACTBOPOB €KOI0 HATpa U XJIOPUJIa MEU; B3aUMOIEUCTBUE
pacTBOPOB YKCYCHOM KHCIJIOTHI U TUAPOKapOOHATa HATPHUS.

XHUMH4YECKUE YypaBHEHMS. BhINOIHEHNE TPEHUPOBOYHBIX YIIPAKHEHNUN 110 COCTABIICHHUIO
YPaBHEHUN XUMUYECKUX peaKUUi TUIIBI XUMUYECKUX PEaKLIUU

Jlaboparopusrii onbIT Nel6. Tumbl XuMU4YecKuX peakiuii: paznoxkenue ruapokcuaa meau (11);
B3aMMOJIeCTBHE kKene3a ¢ pacTtBopoM xyopuaa meau (1), B3aumoneiicteue okcuna meau (1) ¢
pacTBOPOM COJISTHOM KUCIIOTHI.

IToaroroeka x I'A, BIIP.

TecToBbIil KOHTPOJIB: «OCHOBBI IKCIIEPUMEHTATILHON XUMHUK.

Pazoen 2. Ilpakmuxkym no uzyuenuio 2a3zo08: Kuciopooa u 6000pooa (7 u)
Kucnopoo. Peakyuu, ucnonv3yemple 01 noayuenus KUuciopooa e iabopamopuu

JemoHncTpannonHsblii skcriepuMenT Ne 7. «Ilomyuenune u codupanue Kuciopo/ia B 1abopaTopuu
Y 3aII0JIHEHUE UM ra3oMeTpa» XUMUYECKUE CBOWCTBA KHcaopoaa. OKCuapl.

JlaGopaTtopusrit onbiT Nel7.«I"openne cepbl u pocdopa Ha BO3IyXE U B KUCIOPOICH»
JlabGopatopusrit onbiT Nel 8.« openue xesne3a, Meu, MarHus Ha BO3yXe U B KHCIOPOJIE»

Jlaboparopusiii onbiT Nel9. PaccMoTpenue oOpasos okcuoB (yraepoaa (IV), Bonopona,
docdopa, Mmeau, kanbius, xenesa, kpemuus). [Tlonroroska k 1A, BITP

Bo3nyx u ero cocras.



JlemoHcTpannoHHbI skcniepuMenT Ne 8. «OnpeneneHne cocraBa BO31yXa»

Bonopon. ITonyuenue Bogopona. Mepsl 6e3onacHOCTH Tipu paboTe ¢ BogopoaoM. [IpoBepka Ha
yuctoty. ['pemyunii ra3. Jlemoncrpannonnsiii sxcriepument Ne 9. «[lomyuenue u coonpanue
Bojiopoja B naboparopun. OneiT KaBenaumay Xumuueckue cBoicTBa Boopoaa. [Ipumenenue.

Hemonctpanmonnbiii sxkcnepumMenT Ne 10.«I[lonydyenue Boiopoaa peakuueil amtoMUHUS CO
CMEChIO cynb(aTa Meu U XJopuaa HaTpus» J[eMOHCTpallmOHHbIN SKcriepuMeHT No
11.«3anumarenpHbIe OMBITHI C BOJOPOAOM: JIeTaoIas OaHKa, B3pbIBAIOLINECS MY3bIPH,
JICTAIOIME MBUIbHBIC IIIAPUKHU.

TecToBBIH KOHTPOJIb: «HpaKTI/IKYM 110 U3YYCHHIO Ia30B: KUCJIOpOda U BOAOPOa)».

Pazoen 3. Ilpakmuxkym no uzyuenutro ceoicme 600ul u pacmeopos (9 u)
Booa. Memoowt onpedenenus cocmaea 600bl - AHANU3 U CUHMLES.

JlabGopaTtophsbiii onbIT Ne 20.«OmnpeneneHre BOIONPOBOIHON U AUCTHITUPOBAHHOM BOJIBI»
dusuyeckue U XUMUYECKUE CBOMCTBA BOJILI.

Jlaboparopusiii onbiT Ne21.0Oxpacka MHIUKATOPOB B HEUTpAIbHOU cpefe

Jlaboparopusiii onbiT Ne22.CpaBHeHue MpoO BOJIBI: BOJOIPOBOTHOM, U3 TOPOJCKOTO OTKPHITOTO
BosioeMa. Bona — pactBopurens. PactBopsl.

JlaGopaTtopusbiit onibiT Ne 23. «M3yueHre 3aBUCUMOCTH PACTBOPUMOCTH BELIECTBA OT
Temreparypb» HachlllieHHbIe U HEHACHIIIICHHBIE PACTBOPHI.

Jlaboparopusiii onbiT Ne 24. «HabnroneHue 3a pocToM KpUCTaJIOBY
JlaGoparophbiii onbIT Ne 25. «IlepechllieHHBINH pacTBOP»

[IpakTuueckas padota Ne 3 «OnpeseneHne KOHIIEHTPAIIMH BEMIECTB KOJIOPUMETPHUIECKUM
METOI0M MO KaIMOpPOBOUYHOMY IpaduKy»

Kpucramnoruaparsr.
JlaGopatopHslii onbIT Ne 26.«OnpeneneHue TeMnepaTypbl pa3iokeHus: KpUCTAIIIOTHIpaTa

IToaroroska x I 1A, BIIP

TecToBpIil KOHTPOIIB: «IIpaKTUKYyM IO H3yYEHHUIO CBOMCTB BOJABI U PACTBOPOB).

Pazoen 4. Ocnoswt pacuemnoii xumuu (4 4)

Monp — ennHHMIIAa KOJIWYECTBA BelllecTBA. MoJsipHas Macca. Beiuucienus no XuMu4eckium
ypaBHEHHsIM. 3aKoH ABorajpo. MossipHslii 00beM ra3oB. OTHOCHTENbHAS TNIOTHOCTD T'a30B.

O0paboTka SKCTIEpUMEHTATIBHBIX JAHHBIX C UCMOJIb30BaHNEM LU (poBoii 1aboparopun «Touka
pocrtay.UreHnue rpadukoB, AHarpamMm

Pazoen 5. Illpaxmukym no uzyueHuro ce0iicme 6euiecme 0CHOBHBIX K1ACCO8 HeOP2AHUYEeCKUX
coeounenuii (12 u)



Okcuowvl: maccud)ukauuﬂ, HOMeHKamypa, ceoﬁcmea, noJjiyuenue, npumenenuc.

JlaGopatopuslii onbIT Ne27. HabnrogeHne pacTBOPUMOCTH OKCHJIOB aTFOMHHUS, HATPHS,
KaJblMA U Meau B Boze. JlaboparopHslit onbiT Ne28.OnpeneneHne KUCIOTHOCTU-OCHOBHOCTH
CpeIIbI MOJIYYCHHBIX PACTBOPOB C IOMOIIBbIO MHAUKATOpa. JIabopaTopHBIid OmbIT Ne29.
ITonmy4yenue yriekucioro ra3a u B3aMMOJIECHCTBUE €r0 C U3BECTKOBOW BOJIOM.

T'uopokcuowl. Ocnosanun: Knaccuukayus, HOMEHKIAmMypa, noayyenue.

JlaGopatopusrii onbIT Ne30.B3anmoaeiicTBie okcHI0B Kanbius u ¢pochopa ¢ Boaoi,
oIpeZieJIeHne XapakTepa 00pa30BaBLIETOCs THIPOKCHIA C TIOMOIIBIO HHINKATOPA.

Jlaboparopuslii onbiT Ne 31.«Onpenenenne pH paznuuHbIX cpeny»
[TpakTrueckas padora Ne 4 «Onpenenenue pH pacTBOPOB KUCIIOT U MIEIOUYEH)»

Xumuueckue cBOMCTBa ocHOBaHUM. Peakuus Helitpanuzanuu. OKpacka HHIUKATOPOB B
LIEJIOYHOW M HEUTpabHOM cpenax. [I[pumeHenne oCHOBaHHUI.

JlaGopaTtopusbiit onibIT Ne 32.«Peakius HeUTpanu3aum.

Jemoncrpannonsslii sxciepuMerT Ne 12.«OcHoBanust. TeroBoi 3G eKT peakuuu ruIpoKcuaa
HATpUS C YIIIEKUCIIBIM Fa30M»

Jlaboparopuslii onbiT Ne33.B3auMonelicTBre pacTBOPOB KUCIIOT CO LIEIOYAMH.

JlaGopatopusiit onbiT Ne34.ITony4ueHre HEpacTBOPUMBIX OCHOBAHUMN U UCCIIEIOBAHUE UX
cBoricTB (Ha mpumepe ruapokcuaa meau (I1)). AmdboTepHbie OKCHIIBI i THIPOKCHIBI.

Jlaboparopusriii onbiT Ne35.ITony4yenne aMmpOTEepHBIX OCHOBAHUN U MCCIEAOBaHNE UX CBONCTB
(na mpumepe ruapokcua nunka (II)). Kucnorsl. Cocras. Knaccudukanus. Homenkiarypa.
ITomy4yenue Kucior.

Xumuueckue ceoiicmea kuciom

JlaGopaTtopusbrit onbiT Ne36.B3anmoeiicTBue MeTauioB (Maraus, IIMHKA, kKeje3a, MEJIH) ¢
pactBopamu kucnot. Jlaboparopusiit onbiT Ne37.B3aumoneiicteue oxcuaa meau (1) u okcuna
IIMHKa C paCTBOPOM cepHOM KHCIOThI. JJabopaTtopuslit onbIT Ne38. B3anumonelicTBrue pacTBOpoB
KHCJIOT C HEPACTBOPHMBIMH OCHOBaHHSIMH.

Comu. Knaccudukamus. Homenknatypa. CriocoObI MOTy4YeHUs COJIeH
[TpakTuueckas pabota Ne 5. «[loxyyeHre MeTHOTO KYMOpocay

CaoiicTBa comneil. I'eHeTHUecKas CBA3b MEXAY OCHOBHBIMH KJacCaMU HEOPTaHUYECKUX
COeTMHEHNN

[Tpaktrueckas padota Ne6.Pemenue skcriepuMeHTaIbHbIX 3a/1a4 1o Teme «I[IpakTukym mo
M3YyYECHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCIUHEHUI)

IToaroroska x I 1A, BIIP

TecToBblil KOHTPOIIB: «[IpaKTHKyM MO W3yYEHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHEHUI.



Pazoen 5. Ocnovl onvimHo-IKCNEPUMEHMATLHOU U NPOEKMHOU Oeamenbhocmu (16u)

TexHuka 0€30MacHOCTH IIPpH BBIIIOJIHCHHUU CaMOCTOATCIIBHBIX OIIBITOB U SKCIICPHUMCHTOB B
JOMAalIHUX YCJIOBHUAX U C UCITIOJIb30BAHHEM O60py,Z[OBaHI/I$I XHUMHYECKOU na6opaTopHH.

[TpakTrueckas padora No7. ObOpareHue co cTekyioM (crubanmne CTeKISTHHOW TpyOKH,
W3TOTOBJICHHE: MMUTETKN; KAMWUSIPOB; IPOCTEHUIIIUX Y3JI0B; MPOCTEHIIINX IPUOOPORB)

XUMHAYECKUN aHAIN3: KAYECTBEHHBIN U KOJINYECTBEHHBIN

TeopeTI/I‘IGCKI/Ie OCHOBBI OHBITHO'SKCHepI/IMeHTaJIBHOfI u HpOGKTHOI;'I JCATCIIBHOCTH. BLI60p
TCMBI ITPOCKTA. HHaHI/IpOBaHI/Ie JACATCIIBHOCTH.

[ToaroroBka mpoekra. Co0p nnopMalyu no JaHHOHU Teme. MoenupoBaHue IPOSKTHOM
NeSITeIbHOCTH. BpInosHeHre yueOHbIX POEKTOB, ONBITHO-3KCIIEPUMEHTAIBHBIX padoT.

[Tpaktuyeckue padoTel Ne§-12 mo Temam nmpoekToB yuamuxcs [IoaroroBka yueOHbIX TPOSKTOB
K 3alIuTe

[TpomexyTouHas aTTecTanus. 3aluTa IPOeKTOB

[TonroroBka k 'MA, BIIP: pemenue npakTuko opueHTHpoBaHHbIX 3a1anuil [lonroroska k ['MA,
BIIP: pemenne npakTMKO OPUEHTUPOBAHHBIX 3aJaHUI

O06o006menne, cucTeMaTu3anus 1 KOPPEKIus 3HaHUH yqanuxcs 3a Kype «XUMMW Sy, 8 kimacc.

TecToBbI KOHTPOJIb.

TemMaTHKa ONBITHO-IKCIIEPUMEHTAJIBHBIX H MPOEKTHHIX PadoT ¢ HCHOJIb30BaAHNEM
odopynoBanus nenrpa «Touka pocrax»:

DKcnepTu3a MPOIyKTOB MUTAHUS 110 YITAKOBKE.
OmpezienieHne KauecTBa BOIOITPOBOTHOM BOJIBI.
Omnpenenenre CBOKWCTB BOJIOIPOBOIHOM U TUCTUIUTMPOBAHHON BOJIBI.

Kucnoraocts aTMOCCI)epHLIX O0CaaKoOB.

o > w npoE

[TonmyyeHue KpucTanaorupara MegHoro Kyrnopoca. 6.Habmonenue 3a pocrom
KPHUCTaJJIOB.

7. [Tonmy4yeHne nepechIeHHbBIX paCTBOPOB.

8. OmnpeneneHne TeMIIepaTypbl Pa3oKEHHsI KPUCTAJUIOTHAPATA.

9. OnpeneneHre KUCIOTHOCTH TTOYBHI.

10.  M3yyeHue 1IETOYHOCTH PA3IUYHBIX COPTOB MbLIA M MOIOIIUX CPEJICTB.

11.  MunukaTopHbIe CBOMCTBA pa3IMYHBIX pacTeHUH U 1IBETOB (¢ onpenenenueM pH
PacTBOpPOB).

12. Omnpenenenue kauecTBa Xje00MEeKapHO MyKH U XJieba.

13.  OmpeneneHne Ka4ecTBa KHCIOMOJIOYHBIX MTPOIYKTOB.



14.  OmpeneneHue 3aBUCUMOCTH U3MeHeHUs1 pH LeIbHOro U MacTeprU30BaHHOTO MOJIOKA OT
CPOKOB XpaHEHHUSI.

15. OuncTKa BOJBI IEPETOHKOM.
16. OuncTtka BOJBI OT 3arpsi3HEHUN.
17. [IpuroroBneHne MOYBEHHOM BBITSKKH M oripeesienne ee pH.

18. OmpeneneHue CTENEHN 3aCOJIEHHOCTH MTOYBHI.
19.  KonudecTBeHHOE OMpeaeeHNe 3arpsI3HEHHOCTH BEUIECTBA.

20.  Ompegnenenue maccel okcuna meau (I11), ooOHapyxenue okcuaa yriepoaa (IV) u Bojbl,
MOJTy4aeMbIX MPH Pa3I0kKEHHUH OCHOBHOTO KapOoHaTa Meu (Malaxura).

21.  Ilonmyuenue, coOupanue u uaeHTU(GUKAIUS Ta30B (BOJAOPO/Ia, KUCIOPOa, YIIIEKUCIOTO
rasza, aMMHaKa), MOHTaX COOTBETCTBYIOIINX MPUOOPOB.

CONAEP/KAHHUE ITPOI'PAMMBbI

eéneypounoii oeamenvuocmu «XUMHUA» ona 9 knacca (68 uacos) c ucnonvzosanuem
obopyoosanusa yugpoeoii navopamopuu « Touka pocmay

Beeoenue ¢ kypc «Xumusa-9» (2 u)
Beoaneiit unctpykrax 1no Th. Xumus — Hayka SKCIEpUMEHTAJIbHAS.

JlemoHcTpannoHHbIi skcniepuMedT Ne 1.O3HakoMIIeHHE ¢ 1a00paTOPHBIM 00OPYOBaHUEM;
npuéMbl 0e3011acHOM paboThl C HUM.

BXOI[HOG TECTUPOBAHUC IO TCOPETUUCCKUM U TPAKTUYICCKHUM 3HAHUAM 3a 8 KJacc

Pa3zoen 1. Muozoobpazue xumuueckux peakyuil 6 IKcnepumenmanvhoi xumuu (15uq)

Tema 1. Knaccugpurkayua xumuuecxkux peaxuuit (6 4)

Knaccudukanust XaMUIeCKUX peakiinii, peakiiuu COSAMHEHUS, Pa3I0KEHHUs, 3aMEIICHMUSI,
oOMeHa. OKUCIUTETHHO - BOCCTAHOBUTENbHBIE peakiiuu. OKUCINUTENb, BOCCTAHOBUTED,
MPOLIECCHl OKUCIIEHUS, BOCCTaHOBJIEHHS. COCTaBI€HUE YPABHEHUM OKUCIUTEIBHO -
BOCCTAaHOBUTEIBHBIX PEAKIIUNA C TIOMOIIBIO METO/1a AIEKTPOHHOTO OajaHca.

TemoBbie 3¢ (HEKTHl XUMUYECKUX peakuil. DK30TEpPMUYECKUE U SHOTEPMUUECKHE PEaKIUU.

Tepmoxnmuueckne ypaBHeHUsA. CKOPOCTh XMMUYECKUX peakiuii. akTopsl, BIUSAIOIINAE HA
CKOpPOCTb XUMHUUYECKUX peakluii. [IepBoHadaibHbIE IIPEACTABICHUS O KaTallu3e.

JemoHcTpannn. JleMoHCTpalys ONbITOB, BBICHSAIOINX 3aBUCMMOCTb CKOPOCTH XUMUYECKHUX
peakuuii ot pa3nuuHbIX GakTopoB. Tabmuisl «OOpaTUMbIe peaklun», « X UMUYECKOe
paBHOBecHe», «CKOPOCTh XMMHUUECKON pPEeaKIINM.

PacuetrHnie 3amaun. PacueTsl Mo TCPMOXUMUNYCCKUM YPABHCHUSIM.



[TpakTuueckas padora Nel. M3ydenne BIusiHUS yCIIOBUM MPOBEACHUS XMMHUYECKOW peaKIuy Ha
€€ CKOpOCTb.

O6paTI/IMBIe pPE€aKknuu. IlousTHE 0 XMMHYECKOM PaBHOBCCHHU.

Tema 2. Inekmpoarumuueckas ouccouuauus (9 4)

XHUMHYECKUE PEaKIIUU, UAYITHE B BOAHBIX PACTBOPAX. DJIECKTPOIUTHI U HEAJICKTPOIUTHIL. IOHBI.
Karunons! u annonsl. ['ugpaTHas Teopus pacTBOPOB. DICKTPOIUTHIECKAs AUCCOMALINS KUCTIOT,
OoCHOBaHUH, cojieli. Crabble U CHUIIbHBIC 3JeKTpoUTHl. CTeNeHb qucconuanuu. Peakiuu
WOHHOTO OOMEHA. Y CJIOBHS IPOTEKaHUS Peakiuii 0OMeHa /10 KOHIa. XUMUYECKUE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCIMHEHHUH B CBETE MPEICTABICHUI 00
AIEKTPOIUTUYECKON AUCCOLUALIMHA U OKUCIUTEIbHO — BOCCTAHOBUTEIBHBIX PEaKIIUSIX.

[TonsiTvie 0 TUAPOIN3E CONIEH.
Pacuérbl o ypaBHEHUSAM XUM. peaKuii, €CJIM OJHO U3 BEUIECTB JaHO B U30BITKE.

ILCMOHCTpaHI/II/I. HcneiTanue pacTBOPOB BEHIECTB HA SJICKTPUUCCKYIO IPOBOAUMOCTD. I[BI/I)KGHI/Ie
HOHOB B 3JICKTPUYICCKOM II0JIC. Ha6opaToprle onbIThl. Peakiuu obMeHa MCKAY paCTBOpaMu
QJICKTPOJIUTOB.

[TpakTuyeckas padora Ne2. Pemenue skcriepuMeHTaIbHBIX 33124 10 TeMe «CBOHCTBA KHCIIOT,
OCHOBaHUU U COJIEH KaK 3JIEKTPOJIUTOBY.

TecToBbI KOHTPOJIb.

Pasnen 2. [IpakTHKYM 10 M3y4Y€eHHIO CBOMCTB NMPOCTHIX BelIECTB: HEMETAJJIOB H METAJLIOB,
UX coequHeHuii (394)

Tema 3. I'anozenwvt (5 u)

Hewmerannsl. ['anorensl. [TonoxeHrne B IEPUOANUECKON CUCTEME XUMHUUYECKUX AJIIEMEHTOB,
CTpoeHue Ux aroMoB. HaxoxieHue B mpupoe.

dusnuecKre 1 XMMHUYECKHE CBOMCTBA rajoreHoB. [lonyyenue u npumMeHeHue raioreHoB. XJop.

®du3nueckue U XUMHUECKHE CBOICTBa xJiopa. [IpuMenenne xiopa. XiaopoBoaopoa. Puznueckue
cBoiicTBa. [lonyuenue. ConsiHas kucinoTa u ee conu. KauecTBeHHast peakuyst Ha XJI0pU — HOHBI.
Pacnio3naBanue x10pu0B, OpOMHIOB, HOAHIOB.

JemoncTpanuu. @usndeckue cBoiicTBa rajoreHoB. [lonydyeHne X1opoBo1opoaa U pacTBOpEHHE
ero B Bojie. JlabopaTopHbIe onbIThl. Pacrio3HaBaHUE CONSIHON KHCIOTHI, XJIOPUIOB, OPOMUIOB,
HUOAUJIOB U HOJA.

[TpakTrueckas padota Ne 3. [lomyueHue coastHOM KMCIOTHI U U3yYeHHE €€ CBOMCTB.

Tema 4. Kucaopoo u cepa (8 u)

Kucnopon u cepa. [lonoxenue B nepuoAnuecKoi CUCTEME XUMUYECKUX AJIEMEHTOB, CTPOCHHE
ux aroMoB. Cepa. Amorponus cepbl. PU3NYECK He U XUMUYECKHE CBOMCTBA. HaxoxaeHue B



npupoae. [Ipumenenne cepsl. CepoBoaopoa. CepoBOOPOIHAS KUCIOTA U €€ COJIH.
KauectBennas peaxius Ha cynbdua- nonsl. Oxcup cepol (IV).

CepHnas kucinoTa. XMMHUYECKHE CBOMCTBA pa30aBIeHHON U KOHIICHTPHUPOBAHHOM CEPHOM
kucinoThl. KauecTBenHas peakius Ha Cynb(ar- HOHbL. XMMUYECKHE PEAKILINH, JISKAIINe B
OCHOBE IOJIy4YEHHsI CEPHOM KHUCIIOTBI B IPOMBIIIIEHHOCTH. [IprMeHeHre cepHON KUCIIOTHI.

JeMoHCcTpanuu. AJUTOTPOIIHS KUCIOPOIa M Cepbl. 3HAKOMCTBO C 00pa3amMu MPUPOTHBIX
cynbduaos, cynbdaron. JlaboparopHsie onbIThl. PacrioznaBanue cynbdua-, Cyabpur- u
Cynb(haT-uOHOB B PacTBOPE

HpaKTI/I‘{CCKaH pa60Ta. Pemenne OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEME ((KI/ICJ'IOpOI[ H CEpar.

Tema 5. Azom u ghocghop (9 u)

Aot u pochop. IlonoxeHne B nepuoauYecKoi cucTeMe XMMHUUYECKUX JIEMEHTOB, CTPOCHHUE UX
aToOMOB. A30T, GU3NYECKHE U XUMUUYECKHE CBOMCTBA, MoslyueHue u npuMeHenue. Kpyrosopot
azoTa B npupoje. AMMuak. @u3nyecKkue 1 XMMUYECKHE CBOMCTBA, IIOIYyYEHHE, IPUMEHEHNE.
Conu aMM oHMSI. A30THAs KUCJIOTa U €€ CBOMCTBA. OKHUCIUTENIBHBIE CBOMCTBA A30THON KUCJIOTHI.
[Tony4yeHnue a30THOM KUCIOTHI B 1JaOOpaTOpHH. XUMHUYECKUE PEAKIIMH, JISKALINE B OCHOBE
MOJTyYEeHHUsI @30THOM KUCIOTHI B MpoMbInuieHHOCTH. [Ipumenenne. Conu. A30THBIC YAOOpEHHS.

dochop. Amtorponus. Pusznueckue U xumudeckue cporictsa. Oxcun pocdopa (V).
®dochoprast KucioTa, ee cou u ynoopenus. Jlemoncrparnuu. [lonydeHne ammuaka u ero
pacTtBopenue B Bojie. O3HaAKOMIICHHE C 00pa3amMu MPUPOJHBIX HUTPATOB, PocaToB.
JlaGopaTtopHsbie onbIThl. B3aumoseiicTBue coseit aMmmonus co mienodamu. O3HaKOMIJICHHE C
a30THBIMH U QochopHbIMEU yroOperusMu. [Ipaktudeckas padorta NeS. [Tonydyenne aMmmuaka u
U3YYEHHUE ET0 CBOWCTB.

Pemienue 3aga4 Ha OIIPEACIICHUC MacCoOBOM (O6’béMHOI>i) AO0JIK BbIXOJa IMPOAYKTa p€aKnun OT
TCOPCTUUCCKH BO3MOIKHOIO.

Tema 6. Yznepoo u kpemnuii (8 u)

VYraepon u kpeMuuil. [1osoxxeHne B nepuoguyecKon CUCTEME, CTPOEHHUE aTOMOB. Y TJIEPOJ.
Annotponusi. uznueckre U XUMUYECKUE CBOUCTBA yriepona. AncopOius. YrapHbli ras3.
Yrnekucnelii ra3. YroipHas Kuciaora u ee cosd. KauecTBeHHast peakius Ha KapOOHAT — MOHBI.
Kpyrosopor B mpupoze.

Kpemuuit. Oxcun kpemuus (IV). Kpemuueast kucnora u ee conu. Ctekiio. Llemenr.

I[CMOHCTpaI_[I/II/I. KpI/ICTaJIJII/I‘-ICCKI/IC PCHICTKHU aliMa3a u Fpa(bI/ITa. 3HaKOMCTBO C O6pa3L[aMI/I
MMPpUPOAHBIX Kap6OHaTOB 1 cuiukaToB. O3HAKOMIICHHUE C pa3IMYHbIMU BUJAAMU TOILIIMBA.
O3HaKOMIICHHE C BUJaMH CTCKJIA.

JlaboparopHblie onbIThl. O3HAKOMIIEHHE CO CBOMCTBAMU 1 B3aMMOIIPEBPALICHUSIMU KapOOHATOB U
rusipokapOoHaroB. KauecTBeHHBIE peakI[MK Ha KapOOHAT- U CUIIUKAT-UOHBI.

[Tpaktuyeckas padora Ne6. [Tomydenue okcuna yraepona (IV) u usyuenue ero cBoicTs.
Pacno3naBanue kapOOHATOB.



Pemmenue 3a1a4 Ha BEIYKCIICHHE MACChl WJIM 00bEMa MPOJYKTA Peakiuu M0 U3BECTHOM Macce
WK 00bEMY HCXOJTHOTO BEIIECTBA, COAEPHKAIIETO IPUMECH.

Kontposbnas padora No2 o reme «Hemeramibny.

Tema 7. Qowue ceoiicmea memannog (14 u)

Merasuiel. [lonoxenue B [IEPUOJIMYECKON CHCTEME, CTPOCHHE aTOMOB. MeTainueckast
CBs3b. Pusnueckue cBoOMCTBA. P akTHBHOCTH METaIOB.CBOMCTBA MeTaIoB. O01Iie criocoOnl
nostyuyeHus. CriiaBbl METaJIIOB.

[Ilenounbie MeTaiibl. [lookeHHE B NEPUOAUYECKON CUCTEME, CTpOEHHE aTOMOB. Du3nueckue
1 xuMHuueckue cBoiictBa. Ilpumenenue. Haxoxa enue B mpupoe.

[Ilenouno3zemenpHble MeTAIUIBL. [10J10)KEHNE B TEPUOAUYECKON CUCTEME, CTPOEHHUE ATOMOB.
®dusunyeckue u xumuueckue cpoiictra. [Ipumenenue. Haxoxaenue B mpupojae. Maruuii u
KaJIBLIMK , UX BaXXHEHIHMe coequHeHns. JKecTKOCTb BOJIbI M CTIOCOOBI €€ yCTPaHEHHUS.

Amomunuii. [Tonoxenne B MepUOJUYECKON CUCTEME, CTpOEHUE aTOMOB. Duznueckue u
XUMHYECKHE CBONCTBA. [Tpumenenue. Haxoxnenue B npupoae. AMPOTEpHOCTh OKCHIA U
TUAPOKCUA ATIOMUHUSL.

Keneso. [Tonoxenune B nepruoJnYECKO CUCTEME, CTPOCHHE aTOMOB. PU3UYECKHE U XUMUYECKUE
cporctBa. [Ipumenenne. Haxoxenne B npupoe. BaxkHenmme COeIMHEHMS JKele3a: OKCUIBL,
ruapokcuabl ¥ conu xenesa (I1I) u xxenesza (11I). KauectBennas peakiuus Ha HOHBI.

JemoHcTpanuu. 3HAKOMCTBO € 00pa3liaMy BaKHEHIIIUX COJIEH HATPHs, Kallusl, TPUPOTHBIX
COEIMHEHUH KalblIUs, PyJaMH XKeje3a, COeIMHEHUsIMU anfoMuHusL. B3aumoeiicteue
HIEJIOYHBIX, MIEIOYHO3EMENBHBIX METAUIOB U aJTIOMUHMS C BOJI0M. CKUTraHHe Keme3a B
KHCIIOPOJIE U XJIOpE.

JlaGopaTtopusbie onbIThl. [lomydeHne ruipoKcHIa aTlOMUHIS U B3aUMOJIEHCTBUE €T0 ¢
kucioramu U menodamu. [lomydenue ruapoxcunos sxenesa(ll) u (111)  u B3ammoneiicTBue ux
C KHCIIOTaMU U IIEJI0YaMH.

[Tpaktudeckas padora Ne7. Penienue skcriepuMeHTaIbHBIX 33/1a4 M0 TeMe «MeTasuibl U uX
COEIUHEHUY.

TecToBBIN KOHTPOJIB.

Pazoen 3. Ocno6vl OnbIMHO-IKCNEPUMEHMATLHOU U NPOEKMHOU OeamenvHocmu (12y)

TexHuka 6€30MaCHOCTH TPH BBIMOTHEHUH CAMOCTOATEIBHBIX OIMBITOB M SKCTIEPUMEHTOB B
JIOMAITHUX YCIIOBUSIX U C UCIIOJIb30BAaHUEM 00OPYI0BAHMS XUMHYECKOU JTaOOpaTOPUH.

[Tpaktuyeckas padora Ne§. Ob6paieHe co CTeKIOM (crubaHue CTeKJISHHON TpyOKH,
M3TOTOBJICHHE: MMUIETKU; KaMWUISIPOB; MPOCTEUIINX Y3J10B; MPOCTEUIINX TPUOOPOB)

XUMHYECKUH aHAJIN3: KAUECTBEHHBIN U KOJIMUYECTBEHHBIN

TeopeTuueckre OCHOBBI OIIBITHO-IKCIIEPUMEHTAIBHOM U MPOEKTHOM JiesiTeIbHOCTH. BpIOOp
TeMbl IpoekTa. [InanupoBanue e TEIbHOCTH.



[Toarororka npoekra. Co0p nHpOpManuu 1Mo JaHHOU TeMe. MoaenupoBaHue TPOCSKTHOM
NesTeNIbHOCTH. BolnmoHeHne y4eOHbIX TPOEKTOB, OMBITHO-3KCIEPUMEHTAIBHBIX PaboT.

[Tpaktuyeckue padoTsl Ne§-12 mo Temam npoekToB yyamuxcs [IonrotToBka yueOHbIX TPOSKTOB
K 3alIuTe

[TpomexyTouHas aTTecTanys. 3aluTa IPOEKTOB

[TonroroBka k 'MMA, BIIP: pemenue npakTuko opueHTHpoBaHHbIX 3aiaHuil [lonroroska k ['MA,
BIIP: penienre npakTUKO OpUEHTUPOBAHHBIX 3aIaHUH

O06o01eHue, cucTeMaTr3alus U KOPPEKIUs 3HAHUKN yJaIuxcs 3a Kype «DKCIepUMEHTaIbHas
XHMU», 8 Kiacc.

TecToBbIi KOHTPOJIb.

2. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHMUS TIPOTI'PAMMBI
BHeYpPO4HOIi AesaTeqabHOcTH « XUMMWUS»
A8 8-9 Ki1accoB ¢ McnoJIb30BaHueM 00opyaoBaHus HeHTpa «Touka pocra»

C OIMUCAHUEM YHHUBEPCAJBHBIX y‘leﬁHbIX HeﬁCTBHﬁ, JOCTUTACMBIX Oﬁy‘{aIOIIII/IMI/ICﬂ

Jluunocmmuoie pe3yiomantvl

OO0yyaronuiics MOJIy4UuT BO3MOXKHOCTH /17151 (JOPMUPOBAHUS CIEAYIOMIUX JTUYHOCTHBIX Y'Y /I

0 ompe/ieJIeHue MOTHBAIIMY U3YYCHUST yueOHOTO MaTepHraa;

J OILICHHBAaHHE YCBAMBAEMOI'0 yUeOHOT0 MaTepuasa, UCX0/Is U3 COIIMATbHBIX U TUYHOCTHBIX
IIEHHOCTEI;

0 TIOBBIIICHUE CBOETO 00Pa30BaTEIHLHOTO YPOBHS U YPOBHSI TOTOBHOCTH K U3YUECHUIO

OCHOBHBIX HCTOPHUYCCKHUX C06LITI/II71, CBA3aHHLBIX C PAa3BUTUCM XUMHUU U O6IJ.I€CTB8.;

0 3HAHUC ITPaBUJI MIOBCACHU B ‘IpCSBI)I‘IafIHI)IX CUTyaluAX;
[ OLICHHBAaHUE COLMAJIbHON 3HAYHNMOCTH HpO(l)CCCHﬁ, CBA3aHHBIX C XHMHeﬁ;
[ BJIAICHUC ITpaBUJIaMHA 0€30I1acHOrO o6pameHH$1 C XUMHUYCCKUMH BCIICCTBAMU U

000pyI0BaHHEM, TIPOSIBJICHUE IKOJIOTHIECKON KYJIbTYPHI.

Memanpeomemmuboie pe3yibmantvl

Pecynamuenvie

OOyuaromuiics NOIYyIUT BO3MOXKHOCTH [T (POPMUPOBAHUS CIEIYIOIIMX PErylIaTUBHBIX Y'Y J1:

0 LeJIeNoIaraHye, BKII04as OCTaHOBKY HOBBIX IieJiel, IpeoOpa3oBaHUe MPAKTHUECKON
3a/1a4M B [103HABATEIbHYIO, CAMOCTOSTENIbHBIN aHAJIN3 YCIOBUM JTOCTUKEHUS 1I€JIM HAa OCHOBE
yu€Ta BBIJICJICHHBIX YYUTEIEM OPUEHTUPOB JECHCTBHSI B HOBOM Y4eOHOM MaTepHale;
IUTAHUPOBAHUE MYyTH JOCTHKEHUS 1IeJIei;



0 yCTaHaBJICHHUE IIEJICBBIX TPHOPUTETOB, BBIACICHHE AIbTEPHATHBHBIX CIIOCOOOB
JIOCTYDKCHHUS 1IENTH U BBIOOp Hanboiee 3(hPpeKTUBHOTO Cr1ocoba;

YMEHUE CaMOCTOSTEIIBHO KOHTPOJIMPOBATL CBOE BPEMSL U YIIPABIIATH UM;
yMEHHUE MPUHUMATh PEIICHUs B IPOOIEMHON CUTYallnH;
IIOCTAHOBKA y4eOHBIX 33/1a4, COCTaBJICHUE IIJIaHA U TOCJIE0BATEIbHOCTH JIeHCTBUI;

opraHu3anusia pa60qer0 MCCTa IIPU BBIIOJHCHUHU XUMHUYCCKOI'O SKCIICPUMCHTA,

o o o o o

IIPOrHO3MPOBAHUE PE3YJIBTATOB O0YUYCHHS, OIICHUBAHUE YCBOCHHOTO MaTepraa, OllCHKa
Ka4yeCTBa M YPOBHS MOJYYCHHBIX 3HAHUH, KOPPEKIUS TUIaHA U CIIOco0a JICHCTBUS IIPH
HEO0OXOOMMOCTH.

Ilo3nasamenvhuie

OO0yyaronuiicst MOJIy4UT BO3MOXKHOCTH 711 POPMUPOBAHUS CIIEIYIOIIUX O3HABaTeNbHbIX Y Y /1:
0 TOUCK U BBIJIETICHUE HH(POPMALIHH;

[ aHaJIu3 yCIIOBUH U TpeOOBaHUH 3a71auu, BEIOOP, COMOCTaBIEHNE U 00OCHOBAaHUE CIIOC00a
pELICHUS 3a/1a4H;

0 BBIOODP HanOosee 3 PEKTUBHBIX CIIOCOOOB PEIICHUS 33]]a9l B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBHIA;

0 BBIIBIDKEHUE M 00OCHOBaHHUE TMIIOTE3bI, BBIOOP Crioco0a e€ MpoBEpKH;

O CaMOCTOSITEJILHOE CO3/IJaHHE AITOPUTMA AEATEIBHOCTU IIPU PEIICHUH N1PodIeM
TBOPUYECKOTO U IIOMCKOBOI'O XapaKTepa;

0 YMEHUS XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHUIO U CBOMCTBAM;

[ OIIMCHIBAHUE CBOMCTRB: TBépI[BIX, KHUAKHUX, F33006pa3HHX BC€IICCTB, BBIJICIICHUEC UX
CYIICCTBCHHBIX ITPU3HAKOB,

[ n300paXkeHNe cocTaBa MPOCTEUIINX BELIECTB C MOMOIIBI0 XUMUYECKUX (HOPMYIT U
CYIIHOCTH XMMHUYECKHUX PEAKLIUH C TIOMOIIBIO XUMUYECKUX YPAaBHEHUN;

[ IMPOBCACHUC Ha6HmﬂeHHﬁ, OINMMCAHUC ITPHU3HAKOB U YCHOBI/II>’I TCUCHUA XUMHUYCCKUX
peaKHHfI, BBIITOJIHCHUC XUMHWYCCKOI'0 9KCIICPUMEHTA, BBIBOJABI HA OCHOBC aHAJIM3a Ha6HIO,[[eHI/II>'I
3a SKCIICPUMCHTOM, PCIICHUE 3a/1a4, ITOJTYUYCHUC XHUMHUYECKOH I/IHq)OpMaI_II/II/I U3 pas3JIMYHbIX
HCTOYHUKOB,

0l YMEHHUE OPraHU30BbIBATH UCCIIEAOBAHUE C LIEJIBIO IIPOBEPKU TUIIOTES;
O YMEHHeE JIe1aTh YMO3aKII0UeHNs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;
0 yMeHHE 00bEKTHBHO OLIEHUBATh HH(OPMAIIHIO O BEIIECTBAX U XMMUYECKHUX ITpoLieccax,

KPUTHYCCKHU OTHOCUTHCS K HCCBHOHayHHOﬁ I/IH(i)OpMaI_II/II/I.

Kommynukamuegnoie




OO0yyaromuiics MOJIy4UT BOZMOXKHOCTH /17151 (POPMUPOBAHUS CIETYIOIINX KOMMYHUKATHBHBIX
Yy

[ IMOJIHOC U TOYHOC BBIPAKCHUC CBOUX MBICJICH B COOTBETCTBHH C 3aga4aMi U YCIIOBUAMHA
KOMMYHHKaAIIUU
U AICKBATHOC UCIIOJBb30BAHUEC PEUYCBBIX CPEACTB AJId Y4aCTHA B IUCKYCCHU U

apryMEHTalluu CBOCH MO3UINH, YMEHHE IPEICTABIATh KOHKPETHOE COEpKaHNE C COOOIEHHEM
€ro B MMCbMEHHOW M YCTHOH (opMe, OnpeesieHne Croco00B B3aNMO/ICHCTBHUS, COTPYAHUYECTBO
B TIOMCKE ¥ cOope nH(pOopMaInu;

O OmpeieNieHne CII0cO00B B3aMMOJICHCTBUS, COTPYAHUYECTBO B IOUCKE U cOope
uHpOpMaLINK, YIaCTHE B AUAJIOre, INIAHUPOBAHKE 00IIUX CIOCO00B paboThI, MPOSBICHUE
YBAXKUTCIIbHOI'O OTHOLICHUS K APYTIUM YHAIIUMCA; OITMCAHHUEC COACPIKAHUS BBIITOJIHACMBIX
JICHCTBUI C LEITbI0 OPHEHTUPOBKH B ITPEAMETHO- IPAKTHYCCKON JIESITEILHOCTH; YMECHUS
YUIHUTBIBATh Pa3HbIC MHCHUS U CTPEMUTHCS K KOOPAMHALUK PA3INYHBIX TTO3ULIUIA B
COTPYIHHYECTRBE;

[ (dbopMynupoBaTh COOCTBEHHOE MHEHUE U MO3UIINIO, apTYMEHTUPOBATh U KOOPJAUHUPOBATH
€€ C MO3UIUAMH MAPTHEPOB B COTPYAHUUECTBE MPHU BHIPAOOTKE OOIIETO PEIICHUsSI B COBMECTHOM
JEATEIIbHOCTH;

[ OCYIIECTBIISATH B3aUMHBII KOHTPOJIb M OKa3bIBaTh B COTPYAHUYECTBE HEOOXOTMMYIO
B3aUMOIIOMOIIb;
0l IUTAHUPOBATh 001H1E CIOCOOBI PA0OTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIHIO, OLIEHKY

NeicTBUi mapTHEPA, yMETh YOSKAATh;

[ MCTIOJIb30BATh a/IEKBATHBIE SI3BIKOBBIE CPECTBA AJIsi OTOOPaKEHHSI CBOMX YyBCTB,
MBICJICH, MOTUBOB U TTOTPEOHOCTEH; 0TOOpakaTh B peuH (onucanue, 00bSICHEHUE) COJEPKaHNe
COBepLIaeMbIX JIEHCTBUH, KaK B (hOpMe I'POMKOM COIMAIM3UPOBAHHON peyH, Tak U B hopme
BHYTPEHHEN peuH;

0l pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIIUIO, UCIIOJIb3Ysl CPEACTBA YCTHOU U
NUCbMEHHOW KOMMYHHMKAIIMU IIPU paboTe ¢ TEKCTaMU y4eOHUKA U JJOMOJHUTEIbHON
JUTEPATypPOi, CIIPAaBOYHBIMH TAOIUIIAMHU, TIPOSIBIIATH TOTOBHOCTh K YBRKEHUIO HHOIN TOUKU
3peHus Ipu 00CYKIEHUU PE3yIbTATOB BHIMOIHEHHON pabOTHI.

Ilpeomemmnoie pesynomamut

OOvyYaronmiicss HAVYUTCA:

U MPHUMEHATH OCHOBHBIC METO/IbI ITIO3HAHMA Ha6J'IIOJIeHI/Ie, HU3MCEPCHUEC, SKCIICPUMCHT,

O OTHCHIBATh CBOMCTBA TBEPABIX, JKUJIKMX, TA3000pa3HBIX BEIIECTB, BBIJCIASN UX
CYILIECTBEHHBIE IPU3HAKY;

0 PacKpbIBaTh CMBICI 3aKOHA COXPAaHEHUS MacChl BEIIECTB, aTOMHO-MOJIEKYJIIPHON
TEOpUU;



pas3iiniaTtb XUMHUYCCKUC U (I)I/I3I/I‘-I€CKI/IG SBJICHUA,
HAa3bIBaTh [IPU3HAKU U YCIIOBUS MIPOTEKAHUS XMMHUYECKUX PEaKIIUii;
co0oaaTh mpaBuiia 0€30macHoN paboThl IPU MPOBEICHUH OTIBITOB;

0JIb30BaThCA 1a00PAaTOPHBIM 00OPYIOBAHUEM U MOCYAOM;

(I R ) A B

I10J1y4aThb, CO6I/IpaTI) ra3006pa3HHe BCIIICCTBA U PaCIlO3HABATh UX; XapaKTCPU30BaATh
(1)I/I3I/I‘leCKI/Ie 1 XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHNYCCKUX CoeHHHeHHﬁ,
IIPOBOAUTDH OIIBITHI, IOATBCPKIAIOINE XUMHUYCCKUC CBOMCTBaA HN3YYCHHBIX KJIaCCOB
HCOPTaHNYCCKUX BCIICCTB,

0 PacCKpbIBATh CMBICII MIOHATUS «PACTBOP», BEIUUCIISATH MACCOBYIO JIOJIIO PACTBOPEHHOTO
BEILIECTBA B paCTBOPE, TOTOBUTH PACTBOPBI C ONIPEAEIEHHON MACCOBOM 10JI€H PACTBOPEHHOTO
BEIIECTBA,

O XapaKTEPU30BaTh 3aBUCUMOCTh (DU3UIECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH, ONPECIATh BUJl XUMUUECKOHN CBSI3U B HEOPTaHMYECKUX
COCIUHCHMSAX;

N PacKpbIBaTh OCHOBHBIE MOJIOKEHUS TEOPUU AIIEKTPOTUTHUECKON AUCCOIHAIINH,
COCTaBJIATh YPABHEHHUS JIEKTPOJTUTUYECKON TUCCOLMALUN KUCIIOT, IIEJI0YEH, COJIEN U peakiui
MOHHOTO OOMEHa;

U PACKpPBIBATE CYIIHOCTH OKHUCIUTCIIbHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ, OIpeaAcCIATh
OKHCJIUTEIIb U BOCCTAHOBUTENb, COCTABIIATH YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiui;

0 Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKON peaKIui;

0 XapaKTepU30BaTh B3aUMOCBSI3b MEXIY COCTaBOM, CTPOEHHUEM U CBOWCTBAMU HEMETAIIJIOB
Y METAJLJIOB;

O IIPOBOJUTD ONBITHI 110 MOTYYEHHUIO U N3YYEHUIO XUMUYECKUX CBOMCTB Pa3IN4HbIX
BEIIIECTB;

O IpaMOTHO 00palIaThCs C BELIECTBAMU B IIOBCEIHEBHON KHU3HH.

OOVyYaroImUACs TOIYYAT BO3MOKHOCTh HAYVUUTEHCH:

U BBIJIBUT'AaTh U MPOBEPATH SKCIICPUMCHTAJIbHO THITIOTE36I O XUMHUYCCKUX CBOMCTBaX
BCIICCTB HA OCHOBE UX COCTaBa U CTPOCHHA, UX CIIOCOOHOCTH BCTYIIaTh B XUMHWYCCKHUEC PCAKIIHHU,
0 XapakKTepeC U NPOAYKTaAX pa3JIMYHbIX XUMUYICCKUX peaxunﬁ;

[ XapaKTCPU30BaTh BCHICCTBA 110 COCTABY, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJIMBATb
MPUIUHHO-CIICACTBCHHBIC CBA3Y MCXKY JaHHBIMH XapaKTCPHUCTUKAMH BCUICCTBA,

0 COCTaBJISITh MOJIEKYJIIPHBIE U TIOJTHBIE HOHHBIE YPaBHEHHUSI 110 COKPAIEHHBIM HOHHBIM
YpaBHEHUSM;
O MIPOTHO3UPOBATh CIOCOOHOCTH BEIIECTBA MPOSBIATH OKHCIUTEIbHbBIE UITH

BOCCTAaHOBHUTEIIbHBIC CBOWCTBA C YUETOM CTEIICHEW OKUCICHHS YJIEMEHTOB, BXOISIIHMX B €TI0
COCTaB,;



N BBIIBUTATh U MPOBEPATH SKCIIEPUMEHTAIBLHO THUIIOTE3bI O PEe3yIbTaTax BO3ACHCTBUS
pa3INyYHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XMMUYECKOM peaklnu;

0 HCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS IS SKOJIOTHYECKH TPaMOTHOTO TIOBE/ICHUS B
OKpYKalolllei cpee;

U HCIIOJIBb30BAaThb HpI/IO6peTéHHBIe KIIFOYEBBIEC KOMIICTCHIIUHA IIPH BBIIIOJTHCHHUU ITPOCKTOB 1
pPEUICHUA y‘IC6HO'I/ICCJ'IeI[OBaTCJ'IBCKI/IX 3a1a4 110 U3y4YCHHUIO CBOﬁCTB, croco0oB IIOJIYYCHHUA U
paciio3HaBaHus BCIICCTB,

U 00BEKTUBHO OLCHUBATh I/IH(l)OpMaI_II/IIO 0 BCHIECTBAX U XUMHUYCCKUX ITPOLECCAX;

U OCO3HABAaTh 3HAYCHUEC TCOPETUICCKUX 3HAHHUH 110 XUMHHU JIIA HpaKTH‘IeCKOﬁ
ACATCIIBHOCTH YCJIOBCKA,

CO3/1aBaTh MOJCIU M CXEMBI JUIS PEIICHUs y4eOHBIX U MO3HABATEIBHBIX 33/1a4; IOHUMATh
HEO0OXOIMMOCTh COOTIOZICHUS TIPEANMCAHUH, MPEJIaraéMblX B MHCTPYKIIUSAX 110 UCIIOJIb30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOM XUMHH U JP.

Dopmuposanue UKT-komnemenmnocmu odyuarouuxcs

YueHUK HAYYUTCS:

- UCIIOJIb30BATh Pa3HbIC MTPHUEMBI MOMCKa HH)OPMALIUH HA IEPCOHAITEHOM KOMIIBIOTEPE B
00pa30BaTeIbHOM IPOCTPAHCTBE C HCIOIB30BaHIEM 000py10BaHHs IH(PPOBOI labopaTopuy;

- HCIIOJIb30BATh PA3IMUHBIC CIIOCOOBI XpaHEHHS ¥ BU3yaIH3allui HHPOPMAIHH, B TOM
qucie, B rpagudeckoit hopme

Dopmuposanue KOMnemeHMHOCMU 6 001aCHU ONBIMHO-IKCREPUMEHMATbHOI U NPOEKMHOU
oeamenvHocmu

Y4eHuk HayuuTcs MJIaHUPOBATh U BBIIOJIHATH y4€OHOE UCCIIEOBAHUE U YUEOHBIN MPOEKT,
UCTIONIB3Ysl 000pYAOBaHUE, MOJIENIN, METO/Ibl, IPUEMBI, aJICKBaTHBIE HCCIIEyeMON pobieme.

Y4eHUK IOJYUYUT BO3MOKHOCTh HAYYUTHCS CAMOCTOSITEIIHLHO 3aAYMbBIBATDh, IIJIAHUPOBATHL U
BBITIOJIHATH y‘Ie6H0€ HUCCICIOBAHUC, y‘le6HLII>i U COLIMAJIbHBIN IMPOCKT I10 eCTeCTBeHHOHaquOﬁ
HaIpaBJICHHOCTH.

Yuem pezynomamoe eneypounoii oeamenvnocmu
Dopmul u nepuoOUUHOCMb KORMPOIA

BX0/1HO# KOHTPOJIb IPOBOJIUTCS B HaUaje y4eOHOTO roja /Ui POBEPKU HayallbHbIX 3HAHUN U
YMEHHH 00yJarommxcs.

Tekyrmit KOHTPOJIb TPOBOIUTCS HA KAKIOM 3aHATHH B ()OPME MeIarOTHIECKOTO HAOTIOICHHUS.

TecToBBIN KOHTPOJb OCYHICCTBIIACTCA IO OKOHYAHWHN U3YUCHUA KAXKA0r'0 pasaciia.

HpOMe)KYTOLIHaSI arrecranuus nNpoBOJAUTCA B KOHIIC y‘-Ie6HOFO roaa B (bopMe 3aIllUThI IPOCKTA,
IMO3BOJIACT MPOBECTU aHAIIN3 PE3YJIbTATUBHOCTU OCBOCHU A 06y‘-IaIOIJ_II/IMI/IC}I OCHOB OIIBITHO-



AKCIIEPUMEHTAILHOM U IPOEKTHOM IEATEIbHOCTH JAaHHOTO Kypca BHEYPOUHON AESITETbHOCTH
«OKCcrepyUMEeHTaIbHAasT XUMUSD».

KpnTepnn OLHCHKHU PE3yJbTaTOB OCBOCHHUSA IIPOrPpaMMBbI Kypca

Pabota oOy4aroniuxcs oleHuBaeTcs o TPEXYPOBHEBOH IIKaJe, MPEANoararoileid HaTuunue
CJIEIYIOIIUX YPOBHEW OCBOCHHUS MTPOTrPAMMHOT0 MaTepualia: BEICOKHM, CpeTHUN, HU3KUM.

Boicokuii yposens: 00y4daromuiics 1eMOHCTPUPYET BHICOKYIO OTBETCTBEHHOCTh U
3aMHTEPECOBAHHOCTH B 00Pa30BaTENIbHON 1EATEIbHOCTH, MPOSIBIISIET MHUIIMATUBY, HE
MPOITyCKaeT 3aHATHs 0e3 yBaXKUTEIbHOU MPUUMHBL, JEMOHCTPUPYET BHICOKUI YPOBEHb 3HAHUH U
KOMIIETEHIIU, BJIa/IeeT Ha BHICOKOM TBOPYECKOM YPOBHE MPHUOOPETEHHBIMU B X0J1€ U3yUCHUS
MPOrpaMMbl YMEHUSIMHU ¥ HABBIKAMU;

Cpeodnuii yposens: 00yJaroNUIHiCcs IEMOHCTPUPYET OTBETCTBEHHOCTh M 3aNHTEPECOBAHHOCTD B
00pa30BaTeNbHON 1eATENbHOCTH, IPOSBIIAET XOPOLINM YpOBEHb 3HAHUN Y KOMIIETEHIIUH;
HWHULUATUBBI HC ITPOABJIACT, HO cnocobeH MoAACPKUBATh HHUIIMATOPA B IIpCAIaracMoM I10J1€
JACATCIIbHOCTH, B ZIOCTaTOIIHOfI CTCIICHU BJIAACCT IOJYUYACMBIMU B X04€ U3YUCHUA ITPOTPAMMbI
YMEHMSIMU U HAaBBIKAMU;

Hu3skuit yposennv: o6yqa}0m1/1171051 ACMOHCTPUPYCT HECAOCTATOYHYIO OTBECTCTBCHHOCTh U
3aMHTCPCCOBAHHOCTDL B O6paSOBaTeJ'IBHOI71 ACATCIIbHOCTH, IMOCCIIACT 3aHATHS OT ClIydasd K
CJIy4daro, IOKa3bIBacT y,ZLOBJ'IeTBOpI/ITeJ'ILHHﬁ YPOBCHb 3HAHUU U KOMHGTGHHHﬁ, B I€JIOM ci1abo
BJIAACCT IMOJTydYaCMbIMHU B XOJC U3YUYCHHA ITPOrpaMMbl YMCHUSIMU U HAaBbIKAMU.

Dopmbl pe3ynbmamoe 0Ce0eHU RPOZPAMMBbL BHEYPOUHOUL 0eAMeNbHOCU:
1. OT™MeTKa ypOBHS JOCTHIKEHHUI 00YYArOIIETOCs B JIUCTE IearormuecKoro HabIoIeHUS;

2. 3anmcu B )KypHaie yué€Ta 0 pe3yJbTaTUBHOCTH Y9acTUsl O0YJarOIIUXCS B MEPOTIPUATHSIX
pa3HOro BU/Aa M YPOBH (IMIJIOM, TpaMoTa, 0JaroJapHOCTh, IPYToe);

3. 3anucH B XKypHaie yuéra 00 y4yacTUU B BBIE3IHBIX MEPONPUATHSIX.



3. KAIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHMUEBHEeYpPOUHOi 1eATEILHOCTH
«XHUMMSD» - 8 kaace (70 wacoB)
€ YKa3aHHeM HCI0JIb30BaHUA 000py10BaHus UG poBoii 1a00paTopuu
«Touka pocra»

Ne Tema 3aHATHA ILnanupyemMblie pe3yJibTaThl Koxn-o [[lata NudopmanHcnosib3oBanue
n/m Tpeamernbie YY] JInanocTabie VY]] MeranpeaMeTHble 1acos HonHast |o6opyroBaHus
YV noaaep:xkka«Touka pocra»
Y4eOHHUKPY))
osumuc I'.E|
, Qervoman
Dr.
Xummst:8
KIL.
Paznen 1. OcHOBBIIKCTIEPUMEHTANBHON XUMHU(22 4)

1. |Beoomusui uncmpykmasc no Th /laTpb MIOHATHE o |l.MotuBarus nayuenus K. YY/. 1 §1 TexHuka
XUMUS — HayKa dKCIIepUMEHTaIbHAS. mpeaMere XUMHH. [IPeIMETY XUMHUS 1.Pa3pemienue Ge30MacHOCTH B
TP CdhopmupoBaTh 2.Pa3BuBaTh 4yBCTBO KOH(IIUKTA KaOMHETC XUMUU
VIemoncmpayuonnulil IKCnepumenm [epBOHaYaJIbHbIC TOPAOCTH 3a POCCUICKYI0  2.YIpaBieHue eHTpa «Touka
e 1. MpeCTaBICHUS: XUMHYECKYIO HAYKY MMOBEICHUEM TTapTHEpa Poctay.
O3nakomnenue c aabopamopuvim |a) O BellecTBe, a Takke o |3.HpaBcTBeHHO- ILYVYA. 3HaKOMCTBO C
0bopyoosanuem; npuémvl  0e30nacHoll MPOCTBHIX U CIOXKHBIX [PTUYECKOE OLIEHUBAHUE 1.®opmupoBaHue 00OpyZIOBaHHEM.
pabomt ¢ HuMm. BEIIIECTBAX; TIO3HABATEJILHOH [EITH

0) HauaTh (opMupOBaTH e  CuMBOJEI
YMEHHE XapaKTeph30BaTh XUMHUYECKHUX
BEIIECTBA, WCIOIB3YS I 3JIEMEHTOB
bToro  ux  (u3uuecKue e  XuMmHueckue
CBOMCTBA. (bopmyIbt
e  TepMuHsl
e AHaM3 U
CHHTE3
P.YYA.
1.1lenenonaranue u
IJIAHUPOBAHMUE.

2. |[Ipaxmuueckas padboma Ne 1 'YMeHHE 0JIL30BaTLCS JlaTuuk
«Ilpasuna mexnuxu dezonachocmu npu  [HarpeBaTeIbHBIMU TeMITepaTyphl
pabome c nabopamoprvim npubopaMu (TepMoTapHBIit),
o06opyoosanuem. Hzyuenue cmpoenusn
rameni» CIIUPTOBKaA

3. |[Meroas! HO3HAHUS B XHMUHU. DKCIIEPH- Mcnonp3oBaHue s 1.MotuBanus Hay4eHus K. YYAI. 1 §2 JlaTunk
MEHTaJIbHBIE OCHOBBI XUMUH MO3HAHUS OKPYXKAIOWETO  [IPEAMETY XUMHUS 1.Pa3pemenne TeMITepaTyphI
JlabopaTopuplii onbiT Nel MUpa pa3IHYHbIX METOJ0B [2.Pa3BuBaTh 4yBCTBO KOoH(IMKTa (TepMonapHslit),
PaCCMOTpeHHe BELIECTB ¢ Pa3IUuYHBIMH (Ha6m01[e}me, HU3MCPCHHUE, [FOPAOCTH 3a pOCCHfICKy}O Z.VHpaBJICHI/IC CITMPTOBKA
(]m:mqecxnmu CBOMCTBaAMH OITBIT, DKCIICPUMCHT, XUMHUYECKYIO HAYKY TIOBCIACHUEM ITapTHEpPaA
(MEZIL, JKesae30, HHHK, cepa, BOJa,XJI0PHA MOICIIMPOBAHUE U ,Hp.) 3.HpaBCTBeHHO- H.YYI[.

HATpUS STUYECKOE OIICHUBAHUE 1.dopmupoBanue




TP

Vlabopamopnwtii oneim Ne 2 «/lo kaxoii
memnepamypsl MOMCHO Hazpemsv Geuje-
cmeo?»

Cdopmuposath
MepBOHAYAIIbHbIC
[pe/ICTABICHUS: O
METOJaxX HAOIIOICHUE U

MO3HABATCILHOU e

P.YYI.

e AHamm3 u
CHHTE3

Vlabopamophbuiit onvim Ne 5.
«Onpedenenue memnepamypol
nnaenenus U KpUCmMainu3ayuu
\memannay»

PKCIICPUMEHT 1.1enenonaranue UIJIAHUPOBAHHE.
IMeTOIbI MO3HAHUS B XUMUH. JlaTunk
DKCIIepUMEHTAIIFHBIC OCHOBBI XUMHUH TeMIIepaTyphl
IP . [JIaTUHOBBIN,
J1adoparopHplii onpir Ne3.
» TEPMOMETD,

M3yuyeHune CBOMCTB BeleCTB:

DIIEKTpUYECKAsA
HarpeBaHue BOAbI, HATPeBaHHe OKCHAA
kpemuus (1V). TIITKa
Vlabopamopnutii onvim Ne 4.
«H3mepenue memnepamypsl KUuneHus
600bL C NOMOUBIO 0AMYUUKA
memnepamypul u mepmomempay
MeTomp! MO3HAHUS B XUMHH. JlaTumk
DKCIIepUMEHTAIIFHBIC OCHOBBI XUMHUH TeMIIepaTyphl
IP (TepMOTIapHBIiA)

BBIIIAPUBAHUE, KPUCTAIIH3AIINS,
IUCTHIITALHS.

TP

Vlabopamopnutii oneim Ne 7. Pazdenenue

(HabmoneHe, N3MEpEHUe,
OIIBIT, SKCIIEPUMEHT,
MOJICIIMPOBAHKE U JIP.)

mapax, OTB€4aTh Ha
BOTIPOCHI YUUTETI,
YMEHHUE HCII0Ib30BaTh
XUMHUYCCKHUN S3bIK
ILYVYA.

[TepBOoHAaUYaNbHBIE XUMUYECKUE TTOHSATHS. [To3HaKOMUTH yu-c4 € 1.®@opmupoBanme K.YYA. §3 IPeakTrBBI 1
UrcThle BEeECTBa U CMECU mabopaTOpPHBIM WHTEepeca K HOBOMY 1. ITnannpoBanue XIMHYIECKOE
000pyIOBaHUEM, MpeaMeTy. MPAaKTHYECKOH PabOTHI o0opynoBaHHue
MpreMaMu 0OpalIeHus ¢ 0 TIPEIMETY
Vlgoopamopnoti onpim N 6. HUM. 2.VipaBieHue
\Uccnedosanue duzuueckux u [PaccmoTpeTh mpaBmia IIOBEICHHUEM IIapTHEpA.
umuvecKux c60licmé  NPUPOOHBIX [T€XHUKH OE30IACHOCTH B ILYVY/.
seuecme (U36eCMHAKOB). KaOMHETE XUMHUHU 1. opmupoBaHue
N103HABaTENbHOMN LIEIU
e Tepmunsl
e Anamu3z u
CUHTE3
P.YVA.
1.Ilenenonaranue u
[JIAaHUPOBAHUE.
Yuctelie BemecTBa 1 cMecu. CriocoObl IMcnonb30Banue At dopmupoBanue unrepeca K.YV, §4 IPeakTuBBI U
paseNneHus cMeceil: JeHCTBUE MATHUTOM, — [IO3HAHHSA OKPYKAIOIIETO (K HOBOMY IPEIMETY dopmupoBaHue XUMHUYECKOe
oTcTauBaHue, (GUILTPOBAHME, MHpa pa3IMIHBIX METOOB yMeHHs paboTarthb B o0opyHOBaHKE




cMecu JHcele3nbIX ORUIOK U cepbl ¢
nomowbl0 maznuma.
labopamopnuiit onvim Ne8,
[IIpuzomosenenue u paszoenenue cmecu
bicenesa u cepul, pazdenenue cmecu
Hegpmu u 6001 (pacmumenvnozo maciau
600b1).

paboTaTh ¢ KHUTOM
P.YY].

DopMHpOBaHNE YMEHUS HAOIIOAaTh, AeTaTh
BBEIBOJBI TIPH IIPOBEJICHUH OIBITOB, YMEHHS

1.llenenonaranyue UIUIaHUPOBAHHUE.

8. lIpakmuueckas paboma No 2. Mcnonb3oBanue dopmuposanne natepecak K.YV /L, §5 IPeakTuBBI U
Ognadenue HABLIKAMU PA30ENEHUS MPaKTUYECKUX U HOBOMY MPEIMETY ®dopmupoBaHUE YMEHHUS XUMHYECKOe
0OHOPOOHBIX U HEOOHOPOOHBIX CMecell: mabopaTOpHKIX padoT, paboraTh B o6opynoBaHue
omcmaueanue, punvmposanue, HECIIOXKHBIX mapax.
evlnapueanue, Kpucmaniuzayus, DKCIIEPUMEHTOB I ILYY .

Oucmunnayus (nepezonka). IMoKa3aTenbCTBa dopmupoBaHre YMEHUS
P BBIIBUTaEMBIX Ha0II01aTh,
MPEITIOI0KEHHIH; JieNiaTh BBIBOJIBI ITPU
OTIMICaHWE PE3yTbTATOB TIPOBEICHUH OTIBITOB.
PTHX paboT P.YVI.
YMenue
XapaKTepru30BaTh
CYITHOCTH TIOHSITHN
YUCTHIC BEUICCTBA U
cMecu U CHocoObI
paszeneHus cMeceit

9. |®Pwu3nyeckue U XUMMHUYECKHUE SIBJICHHUS. [To3HAKOMUTBCS C 1.MoTuBanust Hay4eHHUs K.YY/]. §6 IPeakTHBEBI 1
TP BAYKHEHILIMMU XUM. [IPEAMETY XUMHUS .. Pazpeienue XUMHYECKOE
V[emoncmpayuonnolii 3kcnepumenm N noustusmu: Gpusndeckue  [2.Pa3BuBaTh UyBCTBO KOH(IMKTa oOopynoBanwue,/la
2. «Bvidenenue u noznowjenue menna —  |u XUMUYECKHE SIBJICHUS, TOPJOCTH 332 POCCHHCKYIO 2.Ynpasnenue TUYUK TeMIIepa-
MPpUHAK XUMUYECKOIL peaKy iy XUMHUYCCKasi pCaKlus, XUMHUYCCKYIO HAYKy MOBEACHUEM TypBI IITIATHHOBBIH
VIaoopamopusiii onoim Ne9. [YMEHHE OTJINYaTh 3.HpaBcTBEHHO- HapTHEpa.

IIpumeput pusuueckux agaeHuii: XUMHUUYECKHE PEAKIUN OT  [PTUYECKOE OILICHUBAaHUE ILYVY.
ccubanue CmeKiIAHHOlI mpyoKu, (hbM3MYIECKHX SIBICHUHA 1.®opmupoBanue
Kunauenue 600bl, naasnenue napaguna. MO3HABATENILHON LIENTN
VlaOopamopioui onoumn Nel0 e XuMHYECKHE
\IIpumepvl xumuueckux A61eHuIl: (hopmybr
copeHue Opesecunbl, 63aUMOoO0eicmeue e  TepmuHsI
mMpamopa c conanoii Kucaiomoil. P.YV .
1.Ilenenonaranue u
IUTAaHUPOBaHHUE.

10. |ATOMBI W MOJICKYNBI, WOHEI. BemectBa [YMeHue . MoTuBaus Hay4YeHus K.YY/]. §7, §8 JlaTunk Temmnepa-
MOJIEKYJSIPHOTO W HEMOJIEKYJSIPHOTO [XapaKTepHU30BaTh MpeaMETY XUMUSL. 1.Pa3pemienne [TYpBI IUTATHHO-
cTpoeHus. Kpucraminueckue pemerku. KPUCTAJLTHYCCKUC ?. Pa3sBuBaTh 4yBCTBO KOH(IIUKTA BBII, JATYHK TEM-
TP /lemoncmpayuonnstii onvim Ne 3. [PELIETKH. rOpJOoCTH 3a 2.YmpapneHue MepaTypbeITEpMO-
«Temnepamypa nnaenenusn eeujecme c POCCHICKYIO.XUMUYECKY — ITOBE/ICHHEM MapHbIi
PA3HBIMU  MURAMU  KPUCHANIUYECKUX 10 HayKy HapTHEpa.

3.HpasctBenHO- ILYVYA.

peutémok»

OTUYCCKOC OLICHUBAHUC.

1.®opmupoBanue




DJICMCHTOB.

P.VVI.

eiicTBUS.

MMO3HaBaTENbHOU 11eNTi. CHMBOIIBI XUMHUIECKUX
Xumudeckuehopmynnbl TepMUHBL.

1.CamocrosTenbHO aJICKBATHO OLICHMBAThH
MPaBUJIbHOCTDH BBIITOJIHCHUA JICHCTBUSIU BHOCUTD
HeO6XOZ[I/IMI)Ie KOPPEKTUBLI B UICTTOJIHCHUE KaK I10
X0oy €ro peajn3annu, TaKk 1 B KOHIE

11. [Ipoctsie u CJIOXKHBIE BellecTBa. [YMeHue xapakrepu3oBaTtsh (l.MoTuBaiys HaydeHUs K.YVY/I. §9,10 PeakTuBbl 1
XUMUYECKUN 3JIEMEHT. XHUMHMUYECKUM 3HAK. BaXXHEUIINE XUMUYECKUE  [IPEIMETY XUMUS 1.ApryMeHTHpOBaTh XUMUYECKOE
[IpocTeie BEILIECTBA! METAJIIIBI U [IOHATUA: XUMHYECKUN 2.Pa3BuBate 4yBCTBO CBOIO TO3UIUIO U 00opyI0BaHKE
HEMETaJIIBI. PIIEMEHT, KiacCu()UKAKsA  [FOPAOCTH 32 POCCUICKYI0  KOODJHHHPOBATH €€ C

BEIECTB (Ha IIPOCTHIE U XHUMHUYECKYIO HAyKy TIO3HIMSIMU TTAPTHEPOBB
TP CJIOYKHBIE BEILIECTBA). 3.HpaBcTBeHHO- COTPYAHUYECTBE MPH
Vladopamopnwtii oneim Nel 1. PTUYECKOE OLIEHUBAHUE BBIPa0OTKE 00I1IEro
3naxkomcmeo ¢ obpasyamu npocmolx PeIICHHS B COBMECTHOM
Genjecme: Memanios U Hememasinoe. AeATCIIbHOCTH.
Onucanue ceoiicme. ILYY].
1.Ymenne
NaGopaTopuELii onerr Nel2. OPHEHTHPOBATHCS Ha
M3yuenne 06pasoB METALIOB U pasnooGpasie
CIOCO00B pelIeHHs
HEeMeTaJIOB (Cephbl, JKese3a, B
AJIIOMHMHUSA, TPA(UTA, MEH H AP.). R S S —
MIPUYHUHHO-
CIICZICTBEHHBIE CBSI3H.
P.YVYI.
1.Ilenenonaranue u
IUTAaHUPOBAHHME.

12. |CnoxHble BElIECTBA X COCTaB U 'YMenue xapakTepusoBats |l.MoTuBanus HaydeHus K.YYI. §11,12 PeakTuBbl 1
CBOMCTBA. BKHEHIINE XMMUYECKHE  [IPEIMETY XUMHUS 1. Paspemienue XUMHYECKOE
TP MOHATHS: 2.HpascTBeHHO- KoH(]IMKTA 000py/IOBaHHE
VIabopamopnuiit onvim Ne 13. XMMHYECKHMH DJIEMEHT, STUYIECKOE OLICHUBAHHE. 2.Ynpapnenue Ipubop nns
BHAKOMCME0 C 00PA3UAMU CTIOHCHBIX [IPOCTOE M CIOXHOE NIOBE/ICHHEM NTapTHEPa OTIBITOB C
sewecne, MUHEPAIO6 1 Z0PHBIX NOPOO.  [BELICCTBO. LYY, DIEKTPHYECKUM
Onucanue ceoiicme. Ymenue 1.®opmuposanme TOKOM
Temoncmpayuonnuiii skcnepumenm Ne  [KPAKTEPHU30BATH MI03HABATEIbHOMN LIENH:

CHMBOJIBI




4. «Pa3znosrcenue 6006l 31eKMPULECKUM
mokom»

JIadoparopHblii onpir Nel4.

W cnpITaHNe TBEPAOCTH BEIIECTB €
moMonIbI0 KoJutekuu «llkama
TBEPAOCTHY.

OCHOBHBIC 3aKOHBI
XUMHWH:. 3aKOH
MOCTOSAHCTBA COCTaBa
BCILICCTB.

(hOpMYJIIBI; TEPMUHBI.
P.YV].

XUMHUYCCKUXDJICMCHTOB, XUMHYCCKHUC

1.1lenenonaranue UIjJaHUPOBAHUE

13. |®opmyisl CJIOXKHBIX BEILIECTB. |YMEHHE XapakTepu3oBaTh |l.MoTuBaIus Hay4eHUs K.YVYI. §13,§14  |[PeakTuBsI U
KauyecTBeHHBI 1 KOJMYECTBEHHBIN COCTaB [TOHATHS 00 MpeAMETY XUMUS 1.Pa3pemenue XMMHUYECKOE
BEIIECTBA. OTHOCHUTEJIbHOI aToMHOMK [2.HpaBcTBEHHO- KOH(IMKTa 000pyI0BaHNE,
TP MOJIEKYJISIPHON Maccax. PTHYECKOE OIICHUBAHUE. 2.Yupapnenue PIIEKTPOHHBIC
VlemorncmpayuoHHbLil IKcnepumenm Ne 'YMeHue paccUuThIBaTh NOBEJCHUEM IIApTHEPA BECHI
5. «Paznoscenue 0CHOGHO20 OTHOCHUTEJILHYO ILYVYI.
kapoonama meou (11) (manaxuma)» MOJICKYJIAPHYIO Maccy. 1-‘I’OPMHPOBaHHeu

TIO3HABATEILHOH [ETH
e  CumBobI
XUMHUUYECKHX
3JIEMEHTOB
e XuMmu4ecKkue
(bopmybt
P.YY].
1.Ilenenonaranue u
TUIAHUPOBaHHE

14. |(®opmyisl CIIO>KHBIX BEIIIECTB. |YMEHHE BBIYUCIATE: 1.MotuBamus Hay4eHuUs K.YVY/. §15, §16
KauecTBeHHBIN U KOJUYECTBEHHBIH COCTAaB MacCOBYIO JOJIO MIPEAMETY XUMUS 1.Pa3pemenne
BEIIIECTBA. XIMHYECKOTO 3JIEMEHTa 2.HpaBcTBeHHO- KOH(IMKTa

1Mo (OpMyJie COeIMHEHNST ~ PTHYECKOE OLICHUBAHHE 2.Ynpasnenue
Omnpenenenne MOBEJICHHEM ITapTHepa
aJICKBaTHBIX CIIOCOO0B ILYVY .
penenust yueOHOH 3a1auu 1.dopmupoBanne
Ha OCHOBE 3aJIaHHBIX TIO3HABATEJILHOH [EITH
QJITOPUTMOB e  CumBoIBI
XUMHUUYECKHX
JJIEMEHTOB
e  Xumuueckue
bopmyIIbl
e  TepMuHsl
P.YVY].
1.Ilenenonaranue u
IUTAHUPOBaHHE

15. |@opmynbl cioxHBIX BemiecTB. Ha3anus —|[YMeHHE ONpenessiTh 1.MotuBanus Hayuernns  K.YY/I. §15, §16, |PeakTuBBI K
CIIOJKHBIX BEUIECTB. P€aKTUBEL. DTHUKETKH.  [BAJIEHTHOCTb U 3HAYEHUE  [IPEAMETY XUMHUS 1.Pazpemienne §17 XMMHUYECKOe
TP BICHTHOCTH HEKOTOpBIX  [2.Pa3BuBaTh uyBCTBO KoH(IMKTa 00OpyIOBaHUE

XUMHYECKHX DJIEMEHTOB;,  [FOPAOCTH 3a pOCCUiicKylo  2.YIpaBieHue

Ha3bIBaTh OMHApHBIC XUMHYECKYIO HAYKY TIOBEICHUEM

COEIMHEHUSI. 3.HpaBcTBeHHO- TapTHepa.
PTHYECKOE OIIEHUBAHHE ILYV.

YMeHue onpeaensTs




AZICKBaTHBIE CTIOCOOBIpENICHHs YIeOHOM 3a/1a41 Ha
OCHOBE 33[JaHHBIX AJITOPUTMOB.

P.VV]I.

1.1lenenonaranue UIjaHUPOBaAHUE

16. |['pymmbl XpaHEHUsI peaKTHBOB. Y CIIOBUS 'YMeHHE COCTaBIIATh 'YMeHne BRICTpanuBaTh K.YYI. IPeakTuBBI 1
XpaHEHHS U HCIIOIH30BAHNS. (hopMyITBI OMHAPHBIX COOCTBEHHOE IIETIOCTHOE  YMEHHE XUMHYECKOE
TP COeAMHEHUH 1o MHPOBO33PEHHE! CaMOCTOSTEIBHO 00opyIOBaHKE

M3BECTHOM BAJICHTHOCTH O0CO3HABaTh MOTPEOHOCTHH OPraHM30BLIBAThH
PIIEMEHTOB. TOTOBHOCTBK yueOHOe
camM000pa30BaHuUIO. B3aMMoOJIeliCTBHE B
rpymrme.
ILYVY/.
YMeHue
npeoOpa3oBLIBaTh
HHPOPMALIHIO 3
OJTHOTO BUZA B
JpPYTOH.
P.YVYI.
Ymenue COCTaBIIATh
TUTaH pemeHus
TPOOIIEMEL.

17. [3axoH coxpaHEHHS MaccChl BEIIECTB. Y Mere PasBuBaTH 4yBCTBO K.YYI. §19 IBechI 31eKTpOH-
P TOPIOCTH 32 POCCUHCKYI0 ~ YMEHHE HbIE
VIemoncmpayuonmulil IKcnepumenm Ne RapaKTepusoBath XUMHUYECKYIO HAYKY CaMOCTOSITEJIbHO

OCHOBHBIE 3aKOHBI

6. «3aKOH COXPAHEHUA MACCHL 6EU4ECHLE) XHMHAM: COXPAaHEHHS OpraHu30BbIBATH

MacCBIBEIIECTB; yuebuoe .
B3aUMOJICHCTBHE B

MOHUMATH €T0 CYITHOCTBH
rpyImme.

BHAaYCHHE ILYYL
YMmenue
mpeoOpa3oBEIBATH
HHPOPMALHIO u3
OJTHOTO BUA B
JpYTOH.
P.YVA.
‘YMeHue cocTaBiIsiTh
IUTaH PELICHUs
MPOOIIEMEL.

18. [(Xumuueckue npeBpalieHUs. XUMHYECKHE [YMEHUE 'Ymenue chpopmupoBats y K.YV /L §20 IPeakTuBBI U
[peaKnuu. XapaKkTepu30BaTh ygamuxcs yqebHo- 1. Ymenue XMMHYECKOe
P OCHOBHBIC TTOJIOKCHUS MO3HABATENLHEIA MHTEPECK (HOPMYIUPOBATH obopymoBaHue
JIadopaTopHEplii onpiT Nels. ATOMHO-MOJIEKYJIIPHOTO HOBOMY y4eOHOMY cOOCTBEHHOE MHEHUEU
IMpu3Haku NPOTeKAHUS XUMHYECKHX [y9CHMs, IOHUMATh €ro MaTepuary ¥ crocodam MIO3HIHIO; 2. Y MEHHe
peaKnuii: HarpepaHue MeJHOIi 3HaueHHe peLIeHHs HOBOW YaCTHOW  YYHTHIBATHPA3HBIE
MPOBOJIOKH; B3aHMOJeiicTBHe PacTBO- 3aga4n MHEHUS 1

HHTEPECH U




POB €IKOro HaTpa M XJIOpHIAa MeJIH;
B3aMMO/IeliCTBHE PACTBOPOB YKCYCHOM
KHCJI0THI M THAPOKAPOOHATA HATPHSI.

000CHOBBIBATHCOOCTBEHHYIO MTO3HUITHIO.

ILYV]I.

1. YMeHue ncnoip30BaTh 3HAKOBO- CUMBOJIMYECKHE
CpElICTBA, B TOM YHCICMOJIETN U CXEMBI JIJIS
pewenus 3aaayg; P.YY/I.

1.YMeHHne caMOCTOSATEIBHO a€KBATHO OIIEHUBATh
MPAaBUIBHOCTD BBHITIOJIHCHUSI ICHCTBUSU BHOCUTD
HEe0OX0IMMbIe KOPPEKTHUBBI B UCIIOJTHEHHE KaK IO
XOJly €r0 pean3alu,

TAK U B KOHILIEIEWUCTBUSI.

19.

XUMHU4ecKre ypaBHEHHUS.
BoImosHEHNE TPEHUPOBOYHBIX
YIIPaKHEHHUH 110 COCTaBIICHUIO
YpaBHEHHI XUMHUYECKUX PEAKLUI

[YMEHHE COCTaBIISITh
YPABHCHHS XHM.
[peaKuui.

1. Ymenue K.YYA.
OpPUCHTUPOBATHCS Ha 1. YMenue:
MMOHUMaHHE TPUIHH * CTPOUTH MOHSATHBIE
ycriexa B yueOHOM JUTS TapTHEpa
TesITEIbHOCTH BBICKA3LIBAHHSI,
y‘II/ITLIBaIOIJ_[I/Ie, qTO
napTHEp 3HAET U
BU/JIUT, @ YTO HET,;
* 3a71aBaTh BOIIPOCHI;

* KOHTPOJIUPOBATH
JIeCTBUSI MapTHEpA.
ILYVY].

YmMenue:

* OCYILIECTBIATD
aHaym3 0OBEKTOB C
BBIICJICHUEM
CyH_IeCTBeHHBIX nu
HecyHIeCTBeHHBIX
MIPHU3HAKOB;

* OCYIIECTBIIATH
CHUHTEC3 KAaK
COCTAaBJICHHUE 1IEJI0TO
M3 YacTEH.

P.YVII.
VYMmeHus:

1.0cymecTBIsITh

§20




MTOTOBBIN U MOIIATOBBIA KOHTPOJIBIIO PE3YJIbTATY;

2. AneKBaTHO
BOCIIPHHHUMATh OIICHKY
YUUTEIS;

3. Pasnnuats cioco6 u
pe3ynbTatr AeUCTBUSA

20. |Tunsl XUMHYECKUX peaKUi YMECHIE ompenenars (1. YMmeHnue K.YY/. §21 IPeakTuBBI 1
TP peareHTel ¥ MPOAYKTHI [OPUEHTHUPOBATHCS Ha YwMmenne XUMHYECKOE
Vigbopamopnori onsim Nel6. [peakuuu; MOHUMAHUE IPUYUH CaMOCTOSITEJILHO oOopynoBaHHe
Tunw XUumu4ecKux Ppeaxkyuii: [PaccTaBlIATh ycrexa B yueOHOi OpraHU30BBIBATH
paznoxncenue zudpoxcuoa meou (11); KoddpduLMEHTH B NeSITePHOCTH yuebHoe
63aumodeiicmeue xyceineia ¢ pacmeopom [ypaBHEHUSX peakiuil Ha B3aUMO/ICICTBUC B
iopuoa  meou (l1), e3aumoodeiicmeue pcHOBE 3aKoHA rpyIe.
oxcuda meou (11) ¢ pacmeopom conanoit (COXpaHEHUS MACCHI ILYVYA.

Kucnomet. BEIICCTB Ymenue
mpeoOpa3oBLIBATh
HHPOPMALIUIO 3
OJTHOTO BUZA B
JIpYrou.
P.YVI.
‘YMeHne cocTaBIsaTh
TUTaH peIIeHUsI
poOIeMEI.

21. [[loarorosxa xk 'MA, BITP |. 3akperuieHne 3HAHUH 1. YMmenune K.YY/]. §1-21

pacyeTHbIX HaBBIKOB y4- [OPHEHTUPOBATHCS HA YmMenue
csl. MOHUMaHHEe TPUIHH CaMOCTOSTENIHLHO

?. YMeHue pemarb ycrexa B ydeOHOU OpraHU30BBIBATH
THUIOBBIC TIPUMEPHI NesITeIbHOCTU yaebHOe
KOHTPOJIbHO- B3anMO/IeiiCTBIE B
HU3MEPUTEITbHBIX rpyre
MaTepHasoB ILYY .

YMmenue:

* OCYIIECTBJIATH
aHau3 00BEKTOB C
BEIJICIICHUEM
CYHIECTBEHHBIX U
HECYHICCTBCHHBIX
MIPHU3HAKOB;

* OCYILECTBIATH
CHHTE3 KaK
COCTaBIICHHUE IIEJIOTO
W3 YaCTEH.

P.YVY].

VYmenus: 1.0cymecTBIsATh
WUTOTOBBIN U

MOIIarOBbI KOHTPOJIBIIO
pe3ynbTary;




2. AeKBaTHO
BOCIIPUHHUMATH OL[CHKY
YUUTEIIS;

3. Pasnmuats criocob u
pe3ynbTatT AeUCTBUS

22.

TecToBBIH KOHTPOJIb:«OCHOBBI
SKCHePUMEHTAILHOM XUMHI).

'YMeHHe oBlIaIcHUS
HaBBIKAMHU KOHTPOJI U
OLIEHKH CBOCH

e TeNbHOCTH, YMEHUE
MPEIBUICTh BO3ZMOKHBIE
[TOCJIEACTBHS CBOUX
IMeNCTBUMN

'YMeHHE OIIEHUTh CBOU
yaeOHbBIe JOCTIKCHHS

K.YVYA.

YMeHnue
CaMOCTOSTEIHFHO
OpraHU30BHIBATH
yaebHoe IeHiCTBHE.
ILYVY].

YMeHnue
npeoOpa3oBHIBATH
nHpopManuio u3
OJTHOTO BUJIA B
JIpyToil.

P.YV].

YMeHHUe cOCTaBIISATh
TUIAH PEIICHUS

poOIeMBI
Pa3ngen 2. [IpakTHKYM [0 H3yYEeHUIO Ta30B: KHCJIOPOaAa U Bogopona (7 4)
23. |Kucnopoa. Peakimu, ucnoib3yeMbie I Y MEHUE Ymenue chopmupoBate y K.YV §22 IPeakTuBBI U
MoTydeHHs1 KHCI0poia B labopatopun XapaKTepu30BaTh yyanmxcs y4eOHo- 1. Ymenue XHMHYIECKOE
P KHACJIOPOJ KaK MMO3HABATENBHBINA HHTEpEC  (opMyTHUpoBaTh 00opyIOBaHUE
V[emoncmpayuoHnHuiii Ikcnepumenm Ne  XUMUYECKHN SJICMEHT H K HOBOMY Y4eOHOMY COOCTBEHHOE MHEHHE
7. «llonyuenue u codupanue Kucnopooag [IPOCTOE BENIECTBO; MaTepHay i Crioco0am 1 TIO3UIIHIO;

lnadopamopuu
U 3anoNHenue UM 2A30MEMPar

[pacro3HaBaTh OMBITHBIM
yTEeM KHUCIOPOJ
CoOmroieHue HOpM
[IOBEECHUS B
OKpYyKarolieH cpeje,
[PaBUJI 3[0POBOTO
00Opasa )KU3HU

[pellIeHNs] HOBOM 4acTHOU
3a1a4u

2.YMeHHe yIUTHIBaTh
pa3HbIC MHEHUS U
HUHTEPECHI U
000CHOBBIBATH
COOCTBEHHYIO
[TO3HLIMIO.

ILYVY.

1. Ymenue
HCII0Ib30BATh
3HAKOBO-
CHMBOJINYECKHE
CpeICTBa, B TOM YHCIIC
MOJIEIHN M CXEMBI ISt
peleHus 3a1a4;
P.YV.

1.Ymenue
CaMOCTOSITEIHHO
aJIcKBaTHO OI[CHUBATE
MPaBUIBHOCTD
BBINOJIHEHUS IEHCTBUS
¥ BHOCUTD
HEOOX0UMEIE
KOPPEKTHBHI B




[MCIIOJTHCHHUC KaK I10

xXonay €ro peajin3ainvuu,Tak U B KOHIIC

24. |Xumuueckue CBOWCTBA KHCIOPO/Ia. 'YMeHne 00bsICHUTE Pa3BuBaTH 4yBCTBO K.YY/]. §23,24 IPeakTHBBI U
Oxcuppl. CYILIHOCTb KpyrOBOpOTa TOPJOCTH 32 POCCHICKYI0 ~ YMEHHE XMMHUYECKOE
TP KHCJIOPOZA B IPHUPOJIE, XUMHYCCKYIO HAYKY CaMOCTOSATEIHHO 000pynoBaHue
Vladopamopnwtii onvim Nel7. [IpUMEHEHUE Kucaopoaa;  (PopMUpOBaHME UHTEpECAK OPIraHU30BLIBATh
«l'openue cepuvt u pocghopa na 6o30yxeu  [yYMETb COCTABIIATH MpeaMeTy yuebHoe
6 Kucﬂgpooe» YPAaBHEHUS XUMHUICCKUX B3aUMOACHCTBHUC B
Vladopamopnutii onvim Nel§. peakmii, rpymie.

«I openue scenesa, medu, maznus Ha XapaKkTCpU3YIOUHX ILYY .
6030yxe U 6 Kuciopoder XIMHYECKIE CBOMCTBA YMmenne
Kkrciopox Vcrmonb3oBaHue npeoOpa3oBEIBATH
TaGopamopnsyii onsim Ne19. MPaKTHYECKUX nndopmanuio u3
\Paccmompenue 00pa3uo6 okcuoos 11a60paTOpHLIX pabor, OZtHOTO Buna B
(yenepooa (1V), sooopooa, ghoceopa, HCCIIOMHBIX APYTOH.
PKCIIEPUMEHTOB JIJIs ®dopmupoBaHUE YMEHUS
meou, Kanvyus, sHeenesa, KpemHus).
ImoKa3aTenbCcTBa Ha0II01aTh,
BBIJIBUT'aEMBIX JIeNIaTh BBIBOABI TIPH
MPEIIIOI0KEHHIH; MPOBEJICHUH OIBITOB.
OTIHCaHWe PE3yIIbTaTOB
PTHX paboT P.YVYI.
YMmenne COCTaBIIATh
TUTaH peueHus
poGIeMbl
YMeHue pacrno3HaBath
OTIBITHBIM yTeM
KUCJIOPOZ,  OTHCHIBATh
XUMHUYECKHE  PEaKLUH,
HaOIromaeMble B XOZC
9KCIEPUMEHTA.

25. [[MoaroroBka k 'UA, BITP |.3akperuieHue 3HAHUH U 1. Ymenue K.YY/.

pacUeTHBIX HABBIKOB Y4- |OPHEHTHPOBATHCS Ha YMmenue
col. MOHUMaHHE TPUIHH CaMOCTOSTENIFHO

?. YMeHue permarhb ycriexa B yueOHOI OpraHU30BBIBATH
THUIIOBBIE IPUMEPbI NesITeIbHOCTH yueOHOe
KOHTPOJIHHO- B3aUMO/ICIICTBHUE B
MN3MEPHUTENIbHBIX rpymre
MaTepuasoB ILYVY .

YMeHue:

* OCYLLUECTBJIATH
a”ainu3 00OBLEKTOB C
BBIACJIICHUCM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPHU3HAKOB;

* OCYIIECTBIIATH
CHHTE3 KaK
COCTaBJICHHUE LIEJIOTO




M3 YacTCH.
P.YV]I.

[KOHTPOJIbIIO PE3YJIbTATY,

YMmenusi: 1.0cyliecTBasTh UTOTOBBIN U MOLIArOBBIH

2. AeKBaTHO

BOCIIPHHUMATb OLICHKY
YUUTEIS;

3. Pasnuuats cioco0 u

pe3ynbTatT AeUCTBUS

26.

Bo3nyx u ero cocras.

TP

Vlemoncmpayuonnwiii Ikcnepumenm Ne
8. «Onpedenenue cocmasa 6030yxa»

'VMeHHe XapaKTepU30BaTh
COCTaBBO3yXa
[MpuBeneHIE IPHMEPOB,
moadop apryMeHToB,
(hopmynupoBaHue
BBIBO/IOB.

'YMeHHe OlleHUBAaTh CBOIO

MPYTUX JFOJIEHC TOYKA
3pEHHS COXpaHCHHS
OKpY>KaroIien cpeabl

ACATCIBHOCTD U IIOCTYIIKHA

K.YY/.

1. YMmenne:

* CTPOUTH MOHSATHBIC
JUTS TapTHEpa
BBICKA3LIBAHHSI,
YYUTHIBAIOIIHE, YTO
MapTHep 3HACT U
BHJIUT, a YTO HET;

* 33/1aBaTh BOIPOCHI;

* KOHTPOJIUPOBATh
JIeCTBUS MapTHEpA.
LYV,

YmMmenue:

* OCYIIECTBIIATh

aHaJIN3 OOBEKTOB C

BBIJIEJICHUEM

CYIIECTBEHHBIX U

HECYIIECTBCHHBIX

TIPU3HAKOB;

OCYIIECTBIISATh

CHHTE3 KaK

COCTaBJIEHUE LIEJIOTO

M3 YacTeH.

P.YV.

YMmenus:

1.0cyuiecTBisATh

HTOTOBBIA U

MTOIIArOBBIN KOHTPOIh

10 Pe3yJIbTaTy;

. AIeKBaTHO
BOCIIPUHHMATH OICHKY
YUUTEIIS;

3. Pasimuuars ciocod u
pe3ynbTat NeiCTBHS

§27

[Tpubop ms
OTIpeIeNICHUS
cocTaBa BO3JyXa

27.

Bonopoa. ITonyuenue Bogopona. Mepsl
0€30TTaCHOCTH MPH PabOTE ¢ BOJTOPOIOM.

IIpoBepka Ha ynucTotry. ['peMyunii ras.
TP

'YMeHne
XapaKTepU30BaTh
BOZOPO KaK
XHMHYCCKHUM SJIEMEHT B

'YMeHue chopMupoBaTth
YCTOWYMBBIA ya4eOHO-

HOBBIM OOIIM

MMO3HABATEIbLHBIN HWHTCPECK

K.YVY/.
YMenune
CaMOCTOSITEJILHO
OpTaHHU30BLIBATh

§28

IPeakTuBEI 1
XMMHAYECKOE
oOopynoBaHme




Vlemoncmpayuonnstit 3kcnepumenm Ne
9. «llonyuenue u cooupanue 6000pooas
nadopamopuu. Onvim Kasenouwa»

MPOCTOE BEIIECTBO,
[pacro3HaBaTh OMBITHBIM
TyTeM BOAOPO/T

crioco0am penIeHus 3a1ad

yueOHOoe
B3aUMO/ICHICTBHUE B
TpymIe.

IL.YVYA.

YMmeHue
peoOpa3oBEIBATH
nndopmanuio u3
OJTHOTO BUJA B
JIpyTOM.

P.YVYA.

‘YMeHue cocTaBIsATh
TUTaH pelIeHus

poOJIeMBI.

28. | Xumuueckue CBOWCTBa BOAOPOJA. |YMEHUE COCTaBIATh Pa3Butrie BHyTpeHHEN K.YY/. $29 IPeakTrBBI U
[IpumeHeHue. YpaBHEHUS PEAKIUH, MO3UIIMM IIKOJILHUKA Ha 1. Ymennue: XUMHAYECKOE
VlemoncmpayuoHnHblil IKCnepumenm Ne  XapakTEPHU3YHOIIUX YPOBHE TIOJIOKHUTEIBHOTO  * CTPOUTH ITOHATHBIE 006opyI0BaHKE
10. «llonyuenue 600opoda peaxuyueli XUMUYECKHE CBOKCTBA OTHOIIICHHUS K IIIKOJIE, JUIA IapTHepa
anlomunusn co cmecvio cyrvghama meduu [BOIOPOJA, HA3BIBATH MOHUMAaHHS BBICKa3bIBaHMUSI,
leopuaa Hampua» MPOAYKTBI pEaKIINU HCO6XOI[I/IMOCTI/I Y4eHUA YUYUTBIBAOIIUEC, YTO
TP Mcnonp3oBanme DopMupoBaHe HHTEpecaKk MapTHED 3HAET U
VlemoncmpayuoHHblil IKcnepumenm Ne [IPAKTHICCKNX U HpeaAMETY BHIIUT, a4 YTO HET,
11.3anumamenvHule onvimol ¢ J1abOpaTOPHBIX pabor, ° 3a/laBaThb BOIIPOCEL,
6000p00OM: lemarouias 6ankd, HECTOACHBIX * KOHTPOJIHpOBATh
63pBLEAIOUUECA NY3BIPU, IEMalouilie PKCIICPUMEHTOB IS NIEHCTBUS TapTHEpA.
\MbLbHBIE WaAPUKL. ImoKa3aTenbCTBA ILYVYA.

BBIJIBUT'A€MBIX VYMmenue:
[pEeAOoI0KEeHUH; * OCYILIECTBIIATh
OTIFICAaHWE PE3YJIbTATOB aHanu3 0ObEKTOB C
BTHX paboT BEIJICIICHUEM
CyIIECTBEHHBIX U
HECYIIECTBESHHBIX
MIPU3HAKOB;
* OCYIIECTBIIATH
CHHTE3 KakK
COCTaBIJICHHUE IIETIOT0
U3 YacTew.
P.YVY].
YMeHust:
1.0cymiecTBasATH
WUTOTOBBIN U
MOIIAroBBIil KOHTPOIh
0 pe3yJbTarty;
. AZIeKBaTHO
BOCIIPMHUMATH OIICHKY
YUUTEIIS;
.. Paznmuats cioco6 u
pe3yabTaT AeUCTBUSA

29. [TecToBblii KOHTPOJIb:«IIpaKTHKYM MO 'YMeHue oBiaeHust 'YMeHue OLeHUTh CBOU K.YYI.

M3y4YeHHUIO ra30B: KUCJI0POAa U HABBIKAMU KOHTPOJIS U yaeOHbIE TOCTHKCHUS VYmenue
BOIOpPOIAY. OIIEHKH CBOEHT CaMOCTOSITEIHHO




ITeSITEIBHOCTH, YMEHHE
MPEABUACTh BO3MOKHBIC
[TOCJIEICTBUS CBOUX
nercTBHi

'YMeHre coCTaBIsATh
MJIaH pereHusInpoOIeMbl

opraHm3oBbIBaTh yueOHoe neiicteue. ILYY 1.

'YMmenue npeoOpa3oBeIBaTh HHPOPMALIUIO u3
0JTHOTO BUJA B
pyTOii.
P.YYA.

Paznen 3. [IpakTHKYM 10 H3y4eHHIO CBOHCTB BOJIbI U pacTBOPoOB (9 )

OKpacka UHOUKAmMopo6 6 HellmpanbHoul
cpeoe

Vlabopamopubui oneum Ne22. Cpasnenue

npoo 600bl: 6000NPOEOOHOIL, U3
20P0OCK020 OMKPBIMO20 8000eMma.

HEOPraHUYECKUX
BEIIECTB),
B3aMMOJIEUCTBHUE BOJBI C
OCHOBHBIMH U
KHCJIIOTHEIMH OKCHJIAMU,
COCTaBIISITh YPaBHEHUS
XUMUYECKHX PEeaKIHii,
XapaKTEePHBIX AJIS1 BOAbBI

TaCTHOM 334,

BBICKA3bIBAHUS,
YUUTHIBAIOIIHE, YTO
TapTHEP 3HAET U
BUJUT, a YTO HET;
* 3a]1aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JeHCTBUS apTHEpa
ILYVY].
YwMmenue:
* OCYIIECTBIISTH

30. [Boma. MeToasl onpezaeneHus: cocTaBaBob! [(COOI0ICHUE HopM |l.Pa3BuTHe BHYTpeHHEH K.YYI. §31, JlaTyuk amexTpo-
- aHaJIM3 U CUHTES. MOBCICHUSI B |mo3unuy niKojibHuKa Ha ~ COBEpIIEHCTBOBATHL Bomp. 1,  [mpoBoAgHOCTH,
P OKpYy>KaroIien cpelie, [ypOBHE MOJIOKUTEIBHOTO ~ YMCHHE 4,5, dpoBoit
VIabopamopnuiii onvim Ne 20. MpaBUT 3/I0pPOBOTO |OTHOIIEHUS K LIKOJIE, JIOTOBapHUBATHLCS U cTp.106 MHUKPOCKOTI
«Onpedenenue 6000np0o60OHOIL u (0Opaza JKU3HU TOHUMAaHMSL HNPUXOAUTH K 00IIeMy
OuUCmMuUNIUPOBAHHOI 800b1» HEOOXOIUMOCTH YUYCHHUS,  PELICHHIO B

BBIPAYKEHHOTO B COBMECTHOM
mpeobiaagaHuy yueOHo- nesrensHocty ILYY /.
MO3HaBATENbHBIX MOTHBOB DOpMHUpOBaTL  yMeHHE
W TIPEIIOYTCHUH MIPOBOANTH CPAaBHEHHUEH
COIIMAIEHOTO criocoba KIIaCCU(PUKAIIIO o
OLIEHKH 3HAHU I 3aJJaHHBIM  KPUTEPHAM
P.YVY].
YMeHue yuuTsBaTh
BBIJICJICHHBIE YUUTEIEM
OPUEHTUPBIACUCTBUS B
HOBOM y4eOHOM
Mmarepuaie B
COTPYIHUYECTBE C
yUUTEeNeM

31. |®Pusnueckue U XMMUYECKHE CBONUCTBA 'YMenue xapakrepu3oBath |YueOHo-nozHaBarenbHelli K.YV §32, IPeakTuBbI U
BO/JIBI. CBOICTBA BOJIBI MHTEpEC K HOBOMY Ymenue: TECTBI, XMMHUYECKOE
TP (XMMHYecKue CBOHCTBA yuyeOHOMY MaTepHaly U * CTPOUTH MOHSTHBIE ctp. 109  |oGopynoBaHue
Wt mopubLit onoim N2l OCHOBHBIX KJTACCOB CrIoco0am pelieHust HoBoi 71 HapTHepa




aHAJTN3 00BEKTOB CBBIZCIICHUEM CYIIECTBEHHBIX

W HECYIECTBEHHBIX TIPU3HAKOB,

* OCYIIECTBIISATH

CUHTE3 KaK
COCTAaBJICHHUE 1IEJIOTO
M3 YacTeH

P.YVY].

'Ymerwust: 1.0OcymecTBIATh HTOTOBBIA 1 TOIMIATOBEIH

KOHTPOJIBIIO PE3YNbTaTy;

2. AleKBaTHO
BOCIIPMHUMATH OLICHKY
YAUTEIS;

3. Pasznuuats crioco6 u

[pe3ynbTaT NeUCTBUS

32.

P

Vlaoopamoprnotit onvim Ne 23.
«H3yuenue 3agucumocmu
pacmeopumocmu sewecmea om
memnepamypor»

IBona — pactBopuTtenb. PacTBOpbI.

'YMeHue qaBaThb
OTIpeIeIIeHUe TIOHSTUS
[PACTBOPHI, BUMBI
[pacTBOPOB, CBOMCTBA
BOJIBI KAaK pacTBOPUTEIS;

Passurue criocoonoctu k. K.YY/L.

CaMOOIIEHKE Ha OCHOBE 1. Ymenue:

KPUTEPHsI YCIICITHOCTH * CTPOUTDH NOHSATHEIE

yaeOHOI eI TeTbHOCTH JUTS TapTHepa
BBICKA3LIBAHMS,
YYUTHIBAIOIINE, YTO
MmapTHep 3HAeT U
BHJIMT, a YTO HET;

* 33/1aBaTh BOIPOCHI,

* KOHTPOJHUPOBATH
JIEWCTBUS MapTHEpA.
ILYVY.

YmMenue:

* OCYIIECTBIISATh
aHaM3 00BEKTOB C
BBIJIETIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPHU3HAKOB;

* OCYIIECTBIIAThH
CHHTE3 KaK
COCTaBJICHUE LIEJIOT0
W3 YaCTeH.

P.YV/.

YMenus:

1.0cymiecTBIsATH

HTOTOBBIN B

MOIIAroBbBIil KOHTPOJIh

O pPe3yJbTaTy;

2. AleKBaTHO

§33,
Bomp. 5 +
TECTHI,
ctp. 113

JlaTumk
[TeMIepaTypsl
TUIATHHOBBIA




3. Pazimmyats crocob u
[pe3yJbTaT NeUCTBUS

BOCIIPUHUMATDH OLICHKY YUUTCIIA;

33. |[HacslmeHHbIE u HeHachImeHHble [[IpencraBnenne o 1.PazBuTne BHyTpeHHEH K.YY/A. §34, udposoii
[pacTBODEI. CYIIHOCTH Tporecca MO3HINH IIKOJbHNKA Ha VMeHue Bonp. 4,  |MHUKpOCKOI
TP MOTy4CHHS KPUCTAIIIOB YPOBHE MOJIOXKUTEIBHOTO  CAMOCTOSATEIBHO 5, cTp.

UTaGopamopusiii onvim Ne 13 pacTBOPOB COJIEU OTHOIIICHHS K IIIKOJIE, OPraHU30BBIBAThH 116
24.«Habniodenue 3a pocmom [TokasaTh 3aBUCHMOCTh MTOHUMaHHS yaebHoe 5
Kpucmanioe» [pPACTBOPHMOCTH OT HEOOXOAMMOCTH YUEHUsl,  B3aHMMOJCHCTBHE B
TeMITepaTyphI BBIPAXKEHHOTO B rpymIme.
npeoOaiaHuy yaeOHo- ILYVYA.
[03HABATEIbHBIX MOTHBOB Y MEHHUE
1 IPEIIOYTCHUH peoOpa30BEIBATH
COIIMABHOTO cIrocoba nHpopmanuio u3
OLICHKH 3HAHUM; OJTHOTO BUZA B
2.DopmupoBaHue JPYTOM.
BEIpa)kKeHHOH ycroitumBoir  P.YY /L.
yaeOHO-TI03HABATEIFHOM Y MEHHE COCTABIATH
MOTHBALUH YYCHHS. IUTIAH PELICHHS
poOIIEeMBI.

34. labopamopnwtit onsim Ne 25. (ChopmupoBats moHsATHA  |PopMupOBaHHE K.YY/. §34 JlaTumk

«Ilepecvrennolii pacmeopy «pa30aBIICHHBII BEIpa)XCHHOI ycTounBoii  COBEpIICHCTBOBAT MOBTOp.,  [TEMIEPATyPHI
[pacTBOP», yueOHO-TIO3HABATEIbHON  YMEHHE Baja4yu /, [UIATUHOBBIN
(HACBIIIICHHBIA PaCTBOP»,  [MOTHBAITUH YUCHUSL. JIOTOBapUBAThCS U 8,9 +
«IIePECHINCHHBII MPUXOJHUTH K 00IIEMY [TeCTHI,

[PacTBOp» PELICHHUIO B ctp. 117
COBMECTHOM
nestensHoctH ILYY /1,
®dopmMHupoBaTh yMEHHE
MPOBO/INTH CPABHEHHE
Kiaccudukanmio 1o
3aJaHHBIM  KPUTEPHUSIM
P.YVYI.
YMeHHe yUUTHIBaTh
BBIACJICHHBIC YIUTCIIEM
OPHEHTHPBIICHCTBYS B
HOBOM y4eOHOM
Mmarepuaie B
COTpPY/JIHUYECTBE C
YYUTEIEM

35. |[[IpakTuyeckas padora Ne 3 Mcnonp3oBaHue @Dopmupoanue untepecak K.YV §35, PeakTuBBI N
«OnpenaesieHne KOHIEHTPALUU MPaKTHIECKUX U MIpEeaMETY DopMHUpOBaHUE YMECHHUS MHCTPYKT  [XHMHYECKOE
BellecTB KOJIOPUMETPUYECKUM 10 lmabopaTopHbBIX PadoT, paborate B ax mo Th |obopynoBanue,
KAJINOPOBOYHOMY IrpaduKy» HECIIOKHBIX napax. MaTYNK ONTHIC-
P DKCIIEPUMEHTOB JIJIS ILYVY. CKO INIOTHOCTH

IMoKa3aTenbCTBa ®dopmMupoBaHre yMeHHUS
BBIJIBUT'aEMbIX Ha0JII0aTh,




MPEATONI0KCHUH;
OTIHCaHUE PE3yJIbTaTOB
PTHX paboT

YMenue

OKCIICPUMCHTA.

esaTh BBIBOJIBI MPUTIpOBeAeHNH onbiTOB. P.YVY /I,

OIIMChIBATH

Ha6J'HOﬂaeMLI€ IMpeBpallCHus B X0J4¢€

36.

Kpucrannoruapatsl.

Vlabopamoprnotii onvim Ne 26.
«Onpedenenue memnepamypol
paznoxcenus Kpucmannouopamay

'YMeHue NpUMEHSTh
MOJTy4YEeHHBIE 3HAHUA IS
[peLIeHus 3a1a4

1. Ymenune
OPHEHTHPOBATHCS HA
MMOHUMaHKE TPUIUH
ycrexa B yueOHOi
NeATETbHOCTH

K.YY/].

YMenue
CaMOCTOSITEIEHO
OpTraHN30BBIBATh
yaeOHoe
B3aNMOJIEWCTBHUE B
rpye

ILYVY/.

VYmenue:

* OCYIICCTBIIATH
aHaJM3 00BEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIIeCTBEHHBIX
MIPU3HAKOB;

* OCYILIECTBIIATh
CHHTE3 KaK
COCTaBJIEHHUE IEJIOTO
M3 YacTeH.

P.YV/.
VYMmeHus:
1.0OcymiecTBasATh
HMTOTOBBIA U MOIIArOBLIN
KOHTPOJIBIIO PE3YJIbTaTY;
2. AIleKBaTHO
BOCIIPHHHMATH OIICHKY
YUUTEIIS;
3. Pasnnuats crioco6 u
pe3ynbTaT NeicTBUS

§22-35,
Bamaun: 6
ctp.117, 4
cTp.

113, 2,
ctp.106

JlaTumk Temmnepa-
[TYpBI ITaTHUHOBBIN

37.

[lonroroska k 'NA, BITP

|.3akperuieHne 3HaHui 1
pacYeTHBIX HABBIKOB Y-
csl.

?. YMeHue pelaTh
THTIOBBIC TIPHMEPHI
KOHTPOJIBHO-
HU3MEPUTENIbHBIX
MaTepuasoB

1. YMmeHnue
OPUCHTUPOBATHCA HA
MOHUMAHUEC MPUIUH
ycrexa B yueOHOH
e TeIIbHOCTH

K.YY/].
VYMmenue
CaMOCTOSTEIIHHO
OpTraHU30BBIBATh
yaebHOe
B3aMMO/CHCTBHE B
rpymme
ILYVY/.
YMenue:

* OCYIIECTBIIATD

aHajau3 00bEKTOB C

BBIZIEJICHUEM
CYILIECTBEHHBIX U




HECYILECTBEHHBIXIIPU3HAKOB;
* OCYIIECTBIIATD
CHHTE3 KakK
COCTaBJICHHUE IIETIOT0
U3 4acTe.
P.YYA.
'YMmenust: 1.0cymiecTBasTh UTOTOBBINA U MOIIArOBBIH
KOHTPOJIBIIO PE3YIbTATY;
2. AnexBaTHO
BOCIIPMHUMATH OLICHKY
YAUTEIS;
3. Pazmirgats ciocob u
pe3ynbTatr AeUCTBUSA

38.

H3y4YeHUI0 CBOJiCTB BOJbI

pacTBOpOB».

TecToBbIH KOHTPOJIBL: «IIpakTHKYM 11O

4

'YMeHHEe OBIaICHUS
HaBBIKAMU KOHTPOJI U
OLICHKH CBOEH
IMesTeTbHOCTH, YMEHHE
MpeIBUIETH BO3MOXKHBIC
[MOCJIEACTBHS CBOMX
InerCTBUMN

'YMeHHe OLIEHUTh CBOU
y4eOHBIC TOCTUKCHUS

K.YVYI.

Ymenue
CaMOCTOSTEITFHO
OpPTaHU30BHIBATH
yuebHoe eiicTBHe.
ILYYA.

Ymenue
npeoOpa3oBLIBATh
UH(DOpMALIHIO u3
OJTHOTO BUA B
JpYTOH.

P.YVY.

YMeHue cocTaBisiTh
TUTIAH PEIICHHSI

BEILIECTBA MJIM MaCcCe
[P€areHTOB WIMIIPOLYKTOB
peakuuu Y MeHue
BBIYHCIISATH MOJISIPHYIO
Maccy 1o popmyite
COEIMHEHUS, KOJIMYECTBO
BeIleCTBa, 00BEM UITH
MacCy 0 KOJINYECTBY
BEIIECTBa, 00bEMY TN
Macce peareHTOB TN
MPOAYKTOB PEAKIINI

TOPIOCTH 32 POCCHHCKYIO ~ OPraHW30BBIBAThH

XUMHUYECKYIO HAYKy y4deOHoe JielicTBHE.
3.HpaBcTBeHHO- ILYYI.
PTUYECKOE OLIEHUBAaHUE Ymenne
4.YMeHue OLIEHUTh CBOM  TTPeoOpa3oBHIBAThH

yueOHbIe JOCTH)KEHHS HHGOPMALUIO U3
OJIHOTO BHUJIa B IPYIOH;
OCYILECTBIIATH aHAJIH3
00OBEKTOB C
BBIJIETICHUEM
CYLIECTBEHHBIX U

HECYHICCTBCHHBIX

TPOOIEMBI
Paznen 4. OcHoBbI pacuyerHoii xumun (4 4)
39. Moyb — eAWHMIA KOJIMUYECTBA BEIIECTBA. ’yMeHI/Ie BBIYUCIISITE: 1.MoTuBamus Hay4eHHS K.YY/. §36, §37
MOHHpHaﬂ mMacca. Breraucnenus 0 [KOJIMYECTBO BellecTBa ik [IPCAMETY XUMUA YMenue
XHMHYCCKUM YPaBHCHUSIM. MaccCy M0 KOJHUYECTBY 2.Pa3BUBaTh YyBCTBO CaMOCTOSTEIILHO




MMPU3HAKOB; OCYIICCTBIIATh CHHTE3KAaK COCTABJICHNUE

ICJI0TO U3 YaCTEH.

P.VV]I.

'YMeHHe COCTaBIIATH IJIaH PEeIIeHUs POOIeMBbl
1.OcymecTBIATh UTOTOBBIN M ITOIIATOBBIN KOHTPOJIb

[0 pe3yibTaTy;

[pe3ynbTaT NeUCTBUS

2. AleKBaTHO
BOCIPUHHUMATH OLICHKY
YUUTEIIS;

3. Pasznuuats crioco6 u

40.

3akoH ABoraapo. MossipHbIi 00beM

ra30oB. OTHOCHTEIbHAS IDIOTHOCTH I'a30B.

BorancieHus Mo XUMUIECKIM
YPaBHEHHSM.

'YMEHUE BBIYUCIIATH:
KOJIMYECTBO BEIECTBA,
00BEM HIIH MacCy T10
KOJINYECTBY BEIIECTBA,
00bEMyY MM Macce
[pEareHToB U MPOIYKTOB
[pEaKIMU;

(HaxoauTh 00BEM rasa 1o
M3BECTHOMY KOJMUECTBY
BeIiecTBa (M MPOU3BOANTH
0OpaTHBIE BBIYUCICHHUS))

Pa3BHUBaTHLCIIOCOOHOCTE K
CaMOOIIEHKE Ha OCHOBE
KpUTEPHSI YCTICIIHOCTH
yIeOHOI e TeTbHOCTH

K.YY/.

1. Ymenue
HCIIONIb30BaTh Peub IS
PETYILIU CBOCTO
neicTBus; 2. AJeKBaTHO
HCTIOJB30BaTh PEYEBEIC
CpeICTBa [UIAPCIICHHS
Pa3IHYHBIX
KOMMYHHUKATHBHBIX
3a/1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKA3bLIBAHHUE,
BIIAJIETh
JHAJIOTHYECKOMN
(bopmoii peun

LYV,

1.YMmenus
OCYUIECTBIISITh
CpaBHCHHE U
KJaccudukanmio,
BEIOMpAst KPUTCPHUH
JUTSL YKa3aHHBIX
JIOTMYECKUX

onepauuil; CTpOUThH
JIOTHYECKOE
paccyxaeHue

P.YVII.

VYmenne
CaMOCTOSITEIHLHO
aJIeKBaTHO OLICHMBATH

§38




MPaBUIIBHOCTH BBITTOJTHCHUA JICUCTBHUSH BHOCHUTH
HeO6XOI[I/IMBIe KOPPEKTUBBI B UCITOJTHCHUEC KaK ITO
xXonay €ro peajm3annu, TaKk 1 B KOHIIC

meiicTBUS.

41. |OOpaboTKa IKCIIEPUMEHTAIILHBIX TAHHBIXC 'YMeHuE OLEHUTh CBOU K.YY.
MCII0TIb30BaHKHEM LU(POBOH TabopaTopun yueOHbIE JOCTHKEHUS YMenue
«Touka pocray. CaMOCTOSTENILHO
Urenue rpadukoB, AUarpaMm OpTaHHU30BHIBATH
yueOHoe neiicTBue.
ILYVY/.
Ymenne
IIpeoOpa3OBHIBATH
nHdopmanuio u3
OJTHOTO BUZA B
JpPYTOH.
P.YVY].
YMeHHue cocTaBIIsATh
TUIaH PELICHUs
pOOIEeMBI
42. |OGBEeMHBIEC OTHOIICHHUS TAa30B MPH 'YMeHre IpOBOJUTE Pa3BuBath criocooHocts k- K.YV /L. §39
XMMHUYECKHX PEAKIHIX [pacdyeTsl Ha OCHOBE CaMOOIICHKe Ha OCHOBe 1. YMeHme:

YpaBHEHUH peakuuii,
[YMETh BBEIYUCIIATH:
KOJIMIECTBO BEIICCTBA,
00BEM MM Maccy 110
KOJIMYECTBY BEIECTBA,
00BeMy UITH Macce
[PEareHTOB U MPOLYKTOB
peakiuu (HaXOAUTh 00beM
ra3a no KOJU4ecTBY
BEILIECTBA, MAcCe UIN
00BEMY OZHOTO U3
[peareHTOB WINIPOIYKTOB
[peaKIim)

KPUTEPUS  YCIEITHOCTH
yaeOHO# 1eATSILHOCTH

* CTPOUTD MOHSATHBIC
JUTS TapTHepa
BBICKA3BIBAHUS,
YYUTHIBAIOIINE, YTO
MapTHEP 3HAET U
BHJIMT, a YTO HET;

* 33/1aBaTh BOMPOCHI;

* KOHTPOJHUPOBATH
JIEHCTBUS MapTHEpA.
ILYVY].

YwMmenue:

* OCYILECTBIIATh
aHaJIN3 00BEKTOB C
BBIJICJIECHUEM
CyIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPHU3HAKOB;

* OCYIIIECTBIIATh
CHHTE3 KaK
COCTaBJICHUE LIEJIOT0
W3 YacTeH.

P.YVI.

VYMmenus:

1.OcymecTBIATh




MTOTOBBIN U MOIIATOBBIA KOHTPOJIBIIO PE3YJIbTATY;

2. AneKBaTHO

BOCHPHUHUMATDH OLICHKY
YUUTECIIA;

3. Pasnnuats cioco6 u

pe3ynbTatr AeUCTBUSA

Paznen S. [IpakTHKYM 110 H3Y4YEHHIO CBOICTB BELeCTB OCHOBHBIX KJIACCOB H

eopranmyeckux coequHenmii (12 q)

43.

OKCHUABIL: Kiaccudukanys,
HOMEHKJIaTypa, CBOWCTBa, IIOJIy4YCHHE,
pUMEHEHHE.
TP

mopHLLL onbim No2

\Habn100enue pacmeopumocmu 0Kcuooe
AnIOMURUA, HAMPUSL, KATbUUS U MeOU 8

6ooe.

moprslil onvim No2
Onpeoenenue Kuciomuocmu-
locnoenocmu cpednl nOIyueHHbIX

pacmeopoeé ¢ nOMouibio unbukamopa.

dabopamopnotii onvim Ne29. ITonyuenue

yenekucnozo  z2aza  u
63aumooeiicmeue €20 ¢ U36eCHKO8OIl
60001l.

'YMmeHue Ha3bIBaTh
COCIIMHCHUS U3yUYCHHBIX
KJIaCCOB (OKCHJIOB);
OTIpeIeNATh
MPUHAIIC)KHOCTh BEIIECTB
K OTIPEIEICHHOMY KIIACCY
coeTMHEHUH (OKCHIaM);
XapaKTepHU30BaTh
XUMUYECKIE
OCHOBHBIX
HEOPTaHMYCSCKUX
BEeCTB (OKCHIOB);
COCTaBJIATh (hopmybt
HEOPTraHMYCCKUX
COCIMHEHUI U3yYEHHBIX
KJIaCCOB (OKCHJIOB)

CBOMCTBA
KJIacCOB

DopMmupoBaHue
BBIPAKEHHON YCTOMUYUBOI
yueOHO-TI03HaBaTEIbHOM
MOTHBAllUN YYEHUS

K.YY/].
. YMeHue

JIOTOBapUBAaThLCS U
NPUXOJUTH K 00IIeMy
PELICHUIO B
COBMECTHOMU
JeATeIbHOCTH;

. YMEHHE NIPOyKTUBHO

paspermars
KOH()IMKTHI HA OCHOBE
ydJeTa HHTEPECOB U
MO3UINH BCEX €TO
YYaCTHHKOB

P.YV .

L.

o

YMeHue yyuThIBaTh
BBIJICTICHHEIC
YUHUTEIEM OPUEHTHUPBI
JIEUCTBUS B HOBOM
y4eOHOM MaTepuaie B
COTPYJIHUYECTBE C
YUYUTEIEM;

. YMeHue

TJIAHUPOBATh CBOU
IEUCTBUS B
COOTBETCTBHUH C
MOCTAaBJIICHHOM
3a/1a4eil U ycIoBUsIMU
€e peau3anum.
ILYVY/.

1. YMeHune npoBOIUTH
CpaBHEHHUE U
KJIACCU(UKAIINIO 110
3aJJaHHBIM KPUTEPUSIM;
2.®opMHupOBaTh y
YUaIIIXCS
HPE/ICTaBIICHUE O
HOMEHKJIaType
HEOpraHNYeCKUX
COEMHEHUH

§40

IPeakTHBBI U
XIMHYECKOE
00OpyHOBaHKE




44. ['mapoKcumbl. OcHoBaHus: |YMeHHE HA3bIBATH 1. YMenue K.YV §41 JlaTtauk pH
Ki1accuuKanys, HOMEHKJIAaTypa, [COCTNHECHUS H3yUeCHHBIX OPHUCHTUPOBATHCS Ha Ywmenue
MOJTy9ICHUE. KJIaCCOB (OCHOBAHHUIA), MMOHUMaHHUEe TPUIHH CaMOCTOSTENILHO
TP OIIpEACIIATh ycriexa B yueOHOM OpraHUu30BbIBATH
Vlgbopamopnori onsum Ne 30. MPUHAJIC)KHOCTh NESATCIIbHOCTH yueOHOe
\B3aumooeiicmeue oKcuoo6 Kaavbyusa u BEIICCTB K B3aUMOJICACTBUE B
docgpopa c soooi, onpedenenue xa- OTPEACIICHHOMY KJ1acCy rpymnie
paxmepa o6pazosaswezocs 2udpoxcudac — [COCTMHCHUI ILYY].
nomowbio unOuKamopa. (OCHOBaHUSIM) YMeHue:
* OCYILECTBIATh
VlabopamopHhuwiii onsim No 31. aHay3 06beKToB ©
«Onpeoenenue pH paznuunvix cpeoy BBIICIICHUCM
CYIIECTBEHHBIX U
MpakTuyeckas padora Ne HecymeCTB_eHHHX
TIPU3HAKOB;
4.«Onpenesenune puH pacTBoOpoB * OCYIIECTRIATS
KHCJIOT H IIeJI09eiD) CHHTE3 KaK
COCTaBJICHHE 11€JI0T0
U3 YacTei.
P.YVI.
YMenus:
1.0OcyuiecTBasATh
WTOTOBBIN U
MIOIIIAroBHIif KOHTPOJIH
0 Pe3yNbTaTy;
'. AtexBaTHO
BOCIIPHHUAMATh OIICHKY
YAUTEIS;
. PaznnyaTh crocod u
pe3yJbTat AeicTBUA
45. [Xumuueckue CBOMCTBa OCHOBaHUH. [YMeHue coctaBiate ([DopmupoBanue natepecak K.YV /L. §42 Ylatuuk pH,
Peakius HeHTpanu3aimm. Oxpacka ((hopMyibl HEOPTAaHUYECKHUX [HOBOMY MPEIMETY DopMHUpOBaHUE YMEHHUS Imo3atop 06béMa
VH/IMKaTOPOB B INEJIOYHOH W |[COCAMHEHUIl U3y4YEeHHBIX pabotate B PKHIKOCTH,
HEUTpaIbHOU cpenax. IIpumeHeHue [Knaccos (ocHOBaHMH); napax. OropeTka, JaTIuK
OCHOBAHUH. YPABHEHHS XMMHYECKHX ILYVY]. [TeMIepaTypbl
TP peaxuuit (XxapakTepHBIX ®opMHUpOBaHUE YMEHUS TTATHHOBBIH,
Ulabopamopnuiit onvim Ne 32. «Peaxyus |11 OCHOBaHMIT); HaOJII0/aTb, \JHaTYMK NaBJICHUS,
nelimpanuzayuuy. XapaKTepU30BaTh JIeNIaTh BBIBOABI TIPU MarHUTHAs
VlemoncmpayuoHHblil IKcnepumenm Ne XMMHYECKHE CBOMCTBA MIPOBEICHUH OTIBITOB. MelanKa
12. «Ocnosanusa. Tennosoii 3ghpexm OCHOBHBIX KJ1accoB P.YVI.
peaxyuu 2udpoxcuda nampus ¢ HEOPTraHMYECKUX ‘YMeHne pacno3HaBaTh
BeIIecTB (OCHOBAHUIA) OIIBITHBIM myTeM

yenekucavim 2azom» Jladopamoprviii
lonvum Ne33.

Bzaumooeiicmeue pacmeopoe Kuciom

co wenouamu.
Vlaoopamopnouii oneim Ne34. Ilonyuenue
HepacmeopumbLx 0CHOSAHUIL

u uccneoosanue ux ceoilcme (Ha
npumepe zudpoxcuoa meou (11)).

OCHOBAaHUA, OITMCHIBATH
XUMHUYECCKUEC PCAKIINH,
Ha6J'IIO,Ha€MI:IC B X0A€
OKCIICPUMCECHTA.




46. |AmdoTepHbie OKCHIBI U TUAPOKCHIBI. 'YMenue L. VMenne K.YYI. §43
Vladopamopmnwtii onvim Ne35. Ilonyuenue [XapakTepu30BaTh OpUEHTUPOBATHLCS HA YMmeHue
amgomepnvix ocHosanuil u XMMHYECKHE CBOMCTBA MTOHUMaHHe TPUIHH CaMOCTOSTENIbHO
uccneoosanue ux ceoiicme (Ha npumepe  (OCHOBHBIX KJIaCCOB ycrexa B yuyeOHoM OpPraHu30BBIBATH
zuopoxcuda yunka (| |)) HEOPraHUYEeCKUX NEeATCIbHOCTH, yueOHOoe
COCIMHEHUI P. YuebHo- B3aMMO/IEIICTBUE B
(ampoTepHBIX TI03HABATENBHBII HHTEpEC TPYIIIE.
HEOPraHUYECKUX K HOBOMY y4eOHOMY ILYY .
COeMHEHUIN) MaTepuaiy u crocodam  YMeHHE
pelIeHnsT HOBOM YacTHOW INPeoOpa3oBbIBATH
3amaun nHpopmanuo 3
OJTHOTO BUJA B
JPYTOM.
P.YYI.
‘YMeHue cocTaBIsATh
IUTaH peIIeHus
pOoOIIEMBI.
47. [Kucnotsl. CocraB. Knaccudukanus. |YMeHue Ha3bIBaTh 1.PazBuTne BHyTpeHHEH K.YY/A. §44 PeakTuBBI 1
Homenknarypa. IlonydyeHue Kucior. COETMHEHUS U3YYEHHBIX TTO3ULINY IIKOJbHUKA Ha 1. Ymenune XUMHYECKOE
TP KJIacCOB (KHCIIOT); YPOBHE IOJIOXKUTENBHOTO  JIOTOBAPUBATHLCS U o0opynoBaHHe

OIIpesIesATh
MPUHAJIE)KHOCTD
BEILIECTB K
OIIpe/IeICHHOMY KJ1accy
COEMHEHUH (KUCIIOT);
YMEHHE COCTABIISTH
hopMyITBI
HEOpPraHNYEeCKUX
COCTMHEHUH N3yYEHHBIX
KJTacCOB

OTHOIIICHHUS K ILIKOJIE,
MOHUMaHHS
HEOOXOJUMOCTH yUCHHUS,
BBIPA)KEHHOTO B
npeoOraganun y4eOHo-
MO3HABATEIbHBIX MOTHBOB
W TIPEIIOYTCHUH
COIIMAIBHOTO criocoba
OIICHKY 3HAHUH;
2.DopmupoBaHue
BBIPAYKEHHON YCTOMUYUBOI
yueOHO-IT03HABATEIBHOI
MOTHBAILIUH yYCHHUSI.

MPUXOANTH K 00IIEMY
PELICHHUIO B
COBMECTHOM
JIeSITENIbHOCTH;
2.YmMeHue
MIPOIYKTUBHO
paspenratb KOH()IUKTHI
Ha OCHOBEyYeTa
HWHTEPECOB U MO3ULIUN
BCEX €T0 Y4aCTHHKOB
ILYYA.

L. Ymenue npoBoauts
CpaBHEHHE U
KJIacCU(UKAIHIO IO
3aJJaHHBIM KPUTEPUSIM;
.®opmupoBaTh y
yHaImuxcs
MIPEICTaBICHNE O
HOMEHKJIaType
HEOPTaHMYECKUX
COEIMHEHUH

P.YVA.

1.YMeHue yuuThIBaTh
BBIICJICHHBIC YUYUTEIEM
OpUEHTUPBLACUCTBUS B
HOBOM

y4eOHOM MaTepuale B

[AS]




COTPYJHUUYECTBE CYUUTEIIEM;
2. YMeHre TUTaHUPOBaTh CBOM JICUCTBHUS B
COOTBETCTBUHM C ITOCTABJIEHHO 3ajaueii U
YCIIOBHSMU

ee peaH3anni.

48.

\B3aumooeiicmeue memannos (maznus, XHMHYECKHE CBOMCTBA JICSITCIbHOCTH; nehcTBus; 2. AIEKBaTHO
WUHKa, Jicene3a, meou) ¢ pacmeopamu KHCJIIOT; P. YaebHo- UCIIOJIb30BaTh PEUEBBIC
Kucnom. [YMEHHE pacIO3HaBaTh MMO3HABATENBHBIA HHTEPEC CPEICTBA JIAPEIICHUS]
1 037 OTIBITHBIM ITyTEM K HOBOMY y4eOHOMY Pa3IHIHBIX

\Bzaumooeiicmeue oxcuoa meou (11) u [PAaCTBOPHI KHCIIOT U MaTepHuay U crmocodaM  KOMMYHUKATHBHBIX
OKCuda YUHKA C pacmeopom ceproil meouei pelIeHNs HOBOM YaCTHOW  3a/a4, CTPOUTh
Kucnomat. 3aaun MOHOJIOTHYECKOE
Viaoopamopnoui onsim Ne38. BEICKA3bIBaHHE,
\B3aumodeiicmeue pacmeoposé Kuciom c BIIAJICTD
HepacmeopuMsIMu 0CHOBAHUAMU. JUATIOTUYECKOI

(dopmoii peun

P.YYA.

Ymenue

CaMOCTOSITEILHO

aJICKBaTHO OIICHUBATh

MIPaBHIBHOCTD

BBIIOJIHCHUS ICHCTBHUAN
BHOCHTH HEOOXOIMMBIE
KOPPEKTHBBI B
HCIOJIHCHHE KaK 10
XOJly €ro pealin3aluu,
TakK ¥ B KOHIIE JICHCTBUS.
ILYVY].

Ymenue:

OCYIIECTBIISATh
CpaBHEHHE U
KJ1acCU(MKAIIHIO,
BEIOWpAst KPUTEPHUU

JUTSL YKa3aHHBIX
JIOTUYECKUX

ornepanui;

CTPOUTH JIOTUYECKOE
paccyXieHue

XUMHU4YeCcKue CBOMCTBA KUCIOT 'YMeHHE COCTaBIATh . YMeHue K.YY. §45 IPeakTuBBI U

YPABHCHHS XMMHUYECKHUX OpPUCHTUPOBATHCS HA 1.YMmenue XMMHYIECKOE
TP [peaKLuii, TIOHUMaHHe PUYUH UCIIONIb30BaTh Pedb IS 00opyI0BaHKE
Vlgbopamopnoii onsim Ne36. XapaKTePU3YIOIIUX ycrexa B yueOHOM peryasLuu CBOEro




49.

Comu. Knaccudukanus. Homenknarypa.
Crioco0blI IoJty4eHust cojen

'YmeHnue COCTaBJISITh
(hopMyIIBI HEOPTaHUIECKIX
COEIMHEHUN M3YYEHHBIX
KJ1accoB (coJieil);

YMCHHUE Ha3bIBATh
COCTHCHUS N3yYCHHBIX
KJ1accoB (coei);
OTIpeNIeNATh
MPUHAIC)KHOCTh

BEIICCTB K
OTIpeieIeHHOMY KJaccy
coeTMHEHMH (coleh);
[YMEHHE COCTaBIISATh
hopMyIIBI
HEOPTaHMYECKUX
COeIMHEHU I

1.Pa3BuTHE BHYTpEeHHEH
MO3HINHY IIKOJbHNKA Ha
YPOBHE MOJI0KUTEIBHOTO
OTHOILICHHMS K LIIKOJIE,
MTOHUMaHHS
HE0O0XOAUMOCTH YUEHUs,
BBEIPAYKEHHOT'O B
npeoOaiaHuy yaeOHo-

IO3HaBaTCIbHBIX MOTHBOB

W TIPEATTOYTCHUN
COLIMAJILHOTO crrocoba
OILICHKY 3HAHUM;
2.DopmMupoBaHUE
BBIPAKEHHON YCTOMUYUBOI
y1eOHO-TI03HaBATEIbHOM
MOTHBAIlUN YYCHUA.

K. YY/].

1. YMenue:

* CTPOUTH MOHSTHBIE
JUIsl TapTHEpa
BBICKA3bIBAHUS,
YUHUTBHIBAIOLIUE, YTO
MapTHEp 3HAeT U
BHUJUT, a YTO HET;

* 33/1aBaTh BOIPOCHI;

* KOHTPOJUPOBATH
JIEUCTBHS MAPTHEPA.
ILYVY/.

YMenue:

* OCYIIECTBIISITh

aHaJIM3 00OBEKTOB C

BBIJIEJICHUEM

CYIIECTBEHHBIX U

HECYIIECTBEHHBIX

TIPU3HAKOB;

OCYIIECTBIIATh

CHHTE3 KaK

COCTaBJICHHUE 1IEJIOT0

W3 YacTeH.

P.YVI.

VMmeneuns:

1.0cymiecTBasATH

HWTOTOBBIA U

MOIIaroBbIif KOHTPOJIb

0 pe3yNbTary;

. AJlekBaTHO
BOCIIPMHUMATH OIICHKY
YUHUTETIS;

3. Paznmuats criocob u
pe3yJbTaT NeUCTBUS

46,
BOTIp. 2,

cTp.160

IPeakTuBEI 1
XUMHYECKOE
00opymoBaHue

50.

MpakTHyeckast pagora Ne 5.
«IloJiyueHHe MeTHOT0 Kylopoca»

IMcnonb30Banue
MPaKTUYCCKUX U
lmabopaTtopHbIX pabdoT,
HECIIOKHBIX
PKCIICPUMEHTOB IS
IMOKa3aTeNbCTBa
BBIIBUTAEMBIX
[peAIO0JI0KEeHUI;
OTIICaHKE PE3yTbTATOB
ATHX paboT

. OpueHTanus Ha
MTOHUMAaHHE TPUIHH
ycriexa B yueOHOH
JIeSITCILHOCTH,

. YuebHo-

T03HaBaTEIbHBIN HHTEPEC

K HOBOMY y4eOHOMY
MaTepuaiy ¥ crocodam

peueHns HOBOM YacTHOM

3a7a4

K.YV

YMeHus paboTats B
napax.

ILYVYA.

VYmMenus Ha0JII01aTh,
JIeNIaTh BBIBOABI TIPU
MPOBE/ICHUH OTIBITOB.
P.YVI.

YMeHue pacio3HaBaTh
OTIBITHBIM ITyTEM
KJIACCHI
HEOPTaHMYCCKUX
BEIIIECTB, OMKMCHIBATH
XHMHYCCKHE PEAKIINH,
Ha0JII0TaeMbIe B XO7Ie
9KCIICPUMEHTA.

Hudposoii mu-
KPOCKOTI




51. |CpoiicTBa coneii 'YMeHue xapaktepu3oBath |Pa3BuBath ciocobHocTh kK K.YV /. §47 PeakTuBHI U
CBOMCTBA H3YYCHHBIX CaMOOIICHKE Ha OCHOBE Ymenne XUMHYECKOE
KJIACCOB HEOPTAHWYECKUX  [KPUTEPHS YCICITHOCTH CaMOCTOSITENILHO o0opynoBaHHe
BellecTB (Coyei); yMeHne |y4eOHOMU JesITeIbHOCTH OpPraHU30BbIBAThH
COCTaBJIATh YPABHEHUS yueOHOe
XUMHYECKHX peakIuii, B3aUMoOJIeliCTBHE B
XapaKTepU3yIOIUX rpyme.

XUMUYECKUE CBOMCTBA ILYVY .

coJiet YMeHue
npeoOpa3oBHIBATH
HHPOPMALIHIO 3
OITHOTO BHA B
JpYTOM.
P.YY.
YMeHne cocTaBIsATh
TUIAH peIleHHs
poOJIeMBI.

52. |paktuyeckas pagora Ne6. Pemenue 'VMenue: xapaktepu3osats |- OpUEHTALMs Ha K.YYI. §47,§48,  |[PeaxTuBBHI N
HKCIEPUMEHTATBHBIX 3a1a4 10 TeMe XMMHYECKHE cBoiicTBa | TOHUMaHHE IPUUYUH Ymenus paboraTh B MHCTPYKT [XUMHUYECKOE
«[IpakTHKYM 110 M3Yy4YEeHHIO CBOWCTB OCHOBHBIX KJIaccoB | ycmexa B y4eOHOM mapax. ax 110 Tb  |o6opynoBanue
BeLleCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BelIecTB; | ACATCIBHOCTH, ILYVA.

HEOPraHM4eCKUX coeMHeHUID OTpeesaTh . YueGHo- Ymenus HaOIIONATh,
[MPpUHAJIEXKHOCTH II03HaBAaTCJIbHBIN ACJIaTh BBIBOJBI IIPpH
BEIIIECTB K HHTEpeC K HOBOMY NPOBEICHUHU OTIBITOB.
OIpeIeNIeHHOMY KIIacCy yueOHoMy Matepuany u  P.YV/I.

COC,Z[I/IHCHI/Iﬁ COCTAaBJIATH criocobam pemieHus YMmeHue pacro3HaBaTb
(bopMyIbI HOBOM 4acTHOH 3a1auun OIIBITHBIM ITyTEM
HEOPTaHWUYECKUX KJIaCChl

COEIMHEHU I U3y4YEHHBIX HEOPraHnICeCKUX
KIIACCOB BEIIECTB, ONICHIBATH
'VMeHHe IPHMEHSTD XAUMHYECKHE PEAKIUH,
[OJTy4EHHbIE 3HAHUS JIJIS HaOIIFOIaeMBbIE B XOIE
[PELIEHUS] IPAKTUYECKUX SKCIIEPpUMEHTA.

Bajay, coO0Ias IpaBuiia

Ge3o0macHoro

oOpamieHus ¢

BEIIECTBAMH

53. [[loaroroBka k 'UA, BIIP 1.3akperurenue 3HaHui 1 (1. YMmeHne K.YV/I. §40-47
[PACUETHBIX HaBBIKOB y4- OpPHUEHTHUPOBATHCS Ha Ymenne
csl. MTOHUMaHHUEe IPUIHH CaMOCTOSTENTFHO
?. YMeHue penarsb ycriexa B yueOHOH OpraHU30BbIBATH

TUTIOBBIE IPUMEPHI NesITeIbHOCTH yaebHoe
KOHTPOJIBHO- B3aMMO/ICHCTBUE B
N3MEPUTEITBHBIX rpymnmne
MaTepuasoB ILYV.

Ymenue:

® OCYLICCTBJIATH




aHAIN3 00BEKTOB CBBIZICIICHUEM CYIIECTBEHHBIX
W HECYIIECTBEHHBIX TIPU3HAKOB,
* OCYIIECTBIIATh
CHHTE3 KaK
COCTaBJICHHUE 1IEJI0TO
M3 YacTew.
P.YVY].
Ymerwust: 1.0OcymecTBIATh HTOTOBEIA 1 TOMIATOBEIH
KOHTPOJIBIIO PE3YNbTaTy;
2. AnekBaTHO
BOCIIPUHHMATH OIICHKY
YAUTES;
3. Pasznuuats crioco6 u
[pe3yIbTaT NeHCTBHS

54. [TecroBblii KOHTPOJb: «[IpakTUKyM 0  |YMeEHHUE OBIAJCHUS 'YMeHHEe OLEHUTH CBOU K.YY.
H3y4eHHIO CBOICTB BEelIECTB OCHOBHBIX  [HaBBIKAMH KOHTPOJS U [yaeOHBIE JOCTHKEHHA YmeHue
KJIACCOB HEOPraHMYECKHX COeTHHEHHH». |[OLEHKH CBOEH CaMOCTOSTENILHO
IMesITeIbHOCTH, YMEHHE OpraHU30BBIBATh
MPEIBUIETh BOZMOKHBIE yueOHoe sieiicTBHE.
MOCIISICTBUS CBOUX ILYVYA.
InencTBUi YMmeHue
npeoOpa3oBHIBAThH
MHPOPMAIIHIO u3
OJIHOTO BUJA B IPYTIOH.
P.YYI.
VYMeHune coctaBiATh
IUTaH peIIeHus
poOIeMbl
Pa3gen 5. OcHOBBI ONBITHO-IKCNIEPUMEHTAIbHOM U MPOEKTHOI AeaTeabHOCTH (164)
55. |[TexHuka 0€30MaCHOCTH TIPW BBIIOJHEHUH [VMeHHe XapakTepH30BaTh 1.Pa3BuTHe BHYyTpeHHEH PeakTHBEI K

CAMOCTOSTCIIBHBIX OIIBITOB )5
PKCIICPUMEHTOB B JJOMAIIHUX YCJIIOBUAX U C
MCII0JIb30BaHHEM 000pyI0BaHUS
XUMUYECKOH JJabopaTopuH.

Ba)KHEHIIIHE XUMHIECCKHIE
IIOHATUSA

XUMUYSCKUI 9JICMCHT,

Knaccmbmcauym BCIICCTB

[TO3MIIMH IIKOJIbHUKA Ha
YPOBHE TOJI0KHUTEIILHOTO
OTHOIICHHMS K IIIKOJIE,
TOHUMAaHHS
HEOOXOIMMOCTH yUEHUS,
BEIPYKCHHOTO B
npeoOailaHuy yaeOHo-
[TO3HABATEIEHBIX MOTHBOB
Y TIPSAMOYTCHUN
COLIMAIILHOTO CIIOco0a
OIICHKH 3HAHUM;
2.DopMHpoBaHUE

XUMHUYCCKOC
obopymoBaHue




BBIPAKEHHOMN
yCTOHYMBOM yueOHO-
[103HABATEIbHON
MOTHBAINH yICHUS

56. [[Ipaktuueckas padora Ne7. O6pamenne |Mcronp3oBanne 1. OpueHTanms Ha K.YY/. PeakTHBHI U
CO CTEKJIOM (crubaHue CTEKISTHHON iTabopaTopHOroo0OpyA0  [MOHMMaHHE MPUYHH YMmenus paboraTh B XHUMUYECKoe
TpyOKH, I3TOTOBIICHUE: TUIICTKH; BaHWS M CTEKITHHON ycriexa B y4eOHOH napax. o0opynoBaHue
KaIUJUIAPOB; IPOCTEUIINX Y3JI0B; [IOCY/blL, IPOBEACHUE EATENBHOCTH, ILYY .

MPOCTEHIINX TTPUOOPOB) HECIIOKHBIX 2. YaebHo- YMmenus HaOII01aTh,
PKCIEPUMEHTOB IS [O03HABATENILHBINA UHTEPEC JAelaTh BHIBOJBI IMPU
ImoKa3aTenbCcTBa K HOBOMY Y4eOHOMY MIPOBE/ICHUHU OIIBITOB.
BBIZIBUTaEMBIX MaTepHaly u Crioco0am P.YVY].
[IPEAIIOJIOKECHMUI; [peIIeHUs HOBOM YacTHOIT ~ YMeHue
oTHCaHue pe3ynbTaToB Bagaun CaMOCTOSATEIBHOTO
BTUX paboT BEIICHUS

9KCTIEPUMEHTAILHON
JIeSITEIIbHOCTH,
OIHCHIBATh
XUMHUYECKHE PEaKny,
Ha0Io1aeMble B X0OJIe
HKCTIEPUMEHTA.

57. | XuMuyecKkuil aHaJIM3: KaYE€CTBEHHBIN U BHAHME OCHOB 1.0OpuenTanus Ha K.YY/. PeakTuBBI U
KOJINYECTBEHHBIH S IMHIYECKOTO AHAIM3A [MOHUMaHHUEe PUYUH 1. Ymenue XUMUYECKoe

ycriexa B yueOHoOU JIOrOBapHUBaThCA U 00OpyI0BaHMe

eI TeTbHOCTH;
2. YuebHo-
MO3HaBATEJILHBII HHTEPEC
K HOBOMY Y4E€OHOMY
MaTepuay u criocobam
[pELIEHUsI HOBOW 4aCTHOM
Bamadn

MPUXOIUTE K 00IeMy
PENIeHHIO B
COBMECTHOM
JIeSTENBHOCTH,
2.YmMeHue
MIPOAYKTHUBHO
paspemniatb
KOH(IIUKTHI HA OCHOBE
ydeTa HHTEPECOB H
O3ULUH BCEX €T0
YYaCTHHKOB

IL.YVYA.

1. ®opmupoBaTh
YMEHHE MPOBOAUTH
CpaBHEHHE U
KJaccu(UKAIUIO 110
3a/IaHHBIM KPUTEPHSIM;
2.®opMHupOBaTh y
yYaImxcs
MIPEJCTaBICHUE O
HOMEHKJIaType
HEOPTaHMYECKUX
COEIMHEHUH.

P.YVI.

1. VMeHne yauThIiBaTh
BEIJICIICHHBIC




[YIUTENIeM OPUEHTHPBIACHCTBUS B HOBOM y4eOHOM
MaTepHajie BCOTPYAHUIECTBE C YIUTEIIEM;

2. YMeHue TUIaHUPOBaTh CBOM IEHCTBUS B
COOTBETCTBHH C ITOCTaBJIIEHHOMN

3aadueil U ycIoBUsIMUEE peaU3alliu.

58. [Teopernueckue OCHOBBI OIIBITHO- |YMEHHE OOBACHSTH 1.Pa3BuTue BHyTpeHHEH K.YY/A. PeaxTuBbl U
PKCIIEpUMEHTAIBLHOM u MIPOEKTHOH [3AKOHOMEPHOCTH MO3UINH IIKOJIbHNKA Ha 1. Ymenue: XUMHYECKOE
esITeIbHOCTH. M3MEHEHHS CBOICTB YPOBHE TIOJIOKUTEIEHOTO ~ * CTPOUTDH HOHATHEBIE 00opynoBaHUE

BEIIECTB , 3HAHUE OCHOB  |OTHOILICHMS K LIKOJIE, JUId mapTHepa
PKCTIEPUMEHTAIBHON U MOHMMAaHHS BBICKa3bIBAHUS,
MPOEKTHOM HEOOXOANMOCTH YUEHHUS, YUHUTHIBAIOIINE, YTO
e TeTbHOCTH BBIPAKEHHOT'O B HapTHep 3HaeT U
npeoOiaaHuy yaeOHo- BUJIUT, @ 4TO HET;
MMO3HABATEJILHBIX MOTHBOB  * 33/1aBaTh BOIPOCHI;
U IpeAIOYTCHUN * KOHTPOJIUPOBATh
COLIMAIBHOTO criocoba JieficTBUS mapTHepa.
OIICHKU 3HAHMUI; ILYVY.
2.DopmupoBaHue YMeHue:
BBIPAKEHHOW YCTOMYMBOW  * OCYLIECTBJIATH
yaeOHO- TO3HaBaTENbHON aHaJIU3 OOBEKTOB C
MOTHBAITH yICHUSL. BBIJICICHUEM
CYIIECTBEHHBIX
HECYIIECTBEHHbIX
MIPU3HAKOB,;
* OCYIIECTBIIATH
CHHTE3 KakK
COCTaBJICHHE IIEJI0T0
13 YacTe.
P.YVA.
YMmenus:
1.0cymecTBaATH
UTOTOBBIN U
TIOIIArOBBII KOHTPOIIh
0 Pe3yNbTaTy;
. AfiexBaTHO
BOCTIPHHAMATbH OIICHKY
YAUTENs;
3. Paznmuars criocod u
pe3ynbTar aeiicTBus

59. |Br1bop Temsl mpoeKTa. 'YMeHue miaHupoBaTth IPazBuBath ciocobnocth k. K.YY/I.

[TnaanpoBaHUE NESATENEHOCTH. COOCTBEHHYO CaMOOIIEHKE Ha OCHOBE 1. Ymenne
PKCTIEPUMEHTAIBHYIO KPHUTEPHSI yCIEITHOCTH JIOTOBApPUBATHLCS U

HEATCIBHOCTD , YMCHHUE

yaIeOHOI e TeNFHOCTH

MIPUXOJUTH K 001IIeMy




BBIIBUT'aTh T'MIIOTC3bI,
ICTaBUTb MPOCKTHLIC
Bagadu.

[PEIICHUIO B COBMECTHOM JEATENBHOCTH; 2. Y MEHHE
MPOIYKTUBHO pa3pemars KOHQINKTH HA OCHOBE
lydeTa HHTEPECOB U MO3ULUH BCEX €r0 Y4aCTHUKOB
I.YVY .
1. YMeHue npoBoauTh
CpaBHEHHE U
KJIacCU(UKAIHIIO IO
3aJJaHHBIM KPUTEPUSIM;
2.dopMupoBaTh y
y4amuxcs
MIpeCTaBICHUE O
HOMEHKJIaType
HEOPTraHUYECKUX
COEIMHEHUIT
P.YVA.
1. YMeHne y4uThIBaTh
BBIJICTICHHBIE
YYUTENEM OPUEHTHPBI
JIECTBUS B HOBOM
yueOHOM MaTtepuale B
COTPYAHUYECTBE C
YYHUTEIIEM;
2. YMeHue
MJIaHUPOBATH CBOU [[GﬁCTBI/ISI B COOTBETCTBHUHU C
[IOCTABJICHHOM 3a7aueiiu yCIOBUAMMU €€
[peamu3aIyH.

60.

IMoaroroska npoexra.Coop nHpOpMannmIIO
MaHHOM TeMe.MonenupoBaHue
[POEKTHONIEATENLHOCTH.

'YMeHue I1aHnpoBaTh
COOCTBEHHYO
DKCIICPUMEHTATIBHYTO
HEATCIIBHOCTD , YMCHHUE
BBIIBUTATH THIIOTC3HbI,
CTaBUTb ITPOCKTHBIC
Bama4u, cobuparpb
MHPOPMALIHIO 13
[pa3JINYHBIX KCTOYHUKOB,
AHAJIN3UPOBATh,
MOJIETTMPOBATh
PKCTIEPUMEHT

1.PazButne BHytpenneii K.YV
MO3WIMY IIKOJIbHUKA Ha 1. YMeHue:
CaMOCTOSTENIEHOE * CTPOUTH MOHSATHBIE
MIPOEKTHUPOBAHNE JUTA TapTHepa
yae0HOIl eI TeTbHOCTH BBICKa3BIBAHMUS,
2.DopMupoBaHUe YYUTHIBAIOIINE, YTO
BBHIPAXKEHHOW YCTOMYMBOM  IapTHED 3HAET U
yaeOHO- [T03HABATEIbHON BUJNT, a 94TO HET;
MOTHUBAIIMH YUCHUS * 33/1aBaTh BOTIPOCHI,
* KOHTPOJIUPOBATh
JIEWCTBHSI TapTHEpA.
ILYVYA.
YMeHue:

® OCYLICCTBJIATH

IPeakTHBEI K
XUMHAYECKOE
oOopyIOBaHHE




aHaJIM3 00BEKTOB CBBIICIICHHEM CYILECTBEHHBIX
W HECYILIECTBEHHBIX MPU3HAKOB;
* OCYILECTBIISATh
CHHTE3 KaK
COCTaBJICHHE LIEJIOTO
U3 4acTei.
P.YV].
'YMmenus: 1.0OcymecTBIATh HTOTOBBII U MOMIATOBEIHA
KOHTPOJIIBIIO PE3YJIbTATY;
2. AeKBaTHO
BOCIIPUHHMATH OIICHKY
YUHUTEIS;
3. Paznuuate cioco6 u
[pe3yJIbTaT ACUCTBUA

61-
65.

BrimonHeHne Y4eOHBIX
OTIBITHO-3KCIIEPHIMEHTAIBHBIX PaboT.
IIpakTnyeckue  pabdoTBl 1O
NMPOEKTOB y4alHXCs

IIPOCKTOB,

TeMaM

Mcnonb30Banue
imabopaTopHOT0000PYI0
BaHWS M CTCKISTHHON
MOCY/IbI, MPOBEJICHUE
PKCIIEPUMEHTOB JIJIsI
ImoKazaTeabCTBa
BBIJBUTaEMBIX
MPEIOJIOKEHUH;
onMcaHue pe3ysibTaToB
PTHX paboT

K. YY/.

1. YMeHne moroBapuBaThCs U MPUXOIUTH K 00IIeMy
[PELIEHHIO B COBMECTHOM AEATENBHOCTH; 2. Y MEHHE
MPOAYKTHUBHO pa3pemaTh KOHQIUKTH Ha OCHOBE
ydeTa HHTEPECOB U IMO3UINIA BCEX €r0 YIaCTHHUKOB
LIRADIN

1. ®opMupoBaThH YMEHHE MTPOBOJUTH CPAaBHEHUE U
KI1acCH(UKAIIIO 110 32TaHHBIM KPUTECPHUSIM;
2.DopMHUPOBATE Y yUAIIUXCS MPEACTABICHUE O
HOMEHKJIATYpEe HEOPTaHUICCKUX COCTUHCHUH.
P.YVY/].

1. YMeHme yIuTHIBaThBHIICIICHHBIC

VIUTEIIEM OPHUCHTUPEI

PeaxTuBbI U
XHIMHYECKOE
oOopynoBaHIe




ITEHCTBUS B HOBOM y4eOHOM MaTepualie B

COTPYAHUYECTBE C YUUTEIEM;

2. YMeHue TUIaHUPOBaTh CBOM IEHCTBUS B
COOTBETCTBHH C ITOCTABJICHHOM 3a7aueh 1

YCJIIOBUSIMHA
CC pcain3alu.

66.

IMoaroroBka y4eOHBIX IPOESKTOB K 3aIIUTE

IPa3BHBaThH CIIOCOOHOCTH K
CaMOOIIEHKE Ha OCHOBE
KPUTEPHsI YCICITHOCTH
[yu4eOHOM JesaTebHOCTH

K.YV .

1.YMeHue ucroabp30BaTh
peusb Juisl peryssinuu
CBOETO JICHCTBHS;
2.AnexkBaTHO
UCTIONIb30BATh PEUEBBIC
CpeACTBa AJIsl pELICHUS
Pas3IUIHBIX
KOMMYHUKaTHBHBIX
3a7a4, CTPOUTh
MOHOJIOTUYECKOE
BBICKa3bIBaHHE, BIIAJICTh
Jrajgoruueckoi Gpopmont
peun

P.YYI.

YMeHnue
CaMOCTOSATEIIHLHO
a/IeKBaTHO OLICHUBATDH
MPaBHILHOCTh
BBITIOJTHEHUS ACHCTBUSH
BHOCHTBH HEOOXOIMMBbIE
KOPPEKTHBEHI B
UCIIOJIHEHHE KaK I10
X0y €T0 peaHn3alu,
TaK ¥ B KOHIIE
JICHCTBHS.

ILYY/].

YMeHue: ocylecTBIATh
CpaBHEHHUE U
KJaccu(UKaIHIo,
BBIOMpAsT KPUTEPUH LIS
YKa3aHHBIX JJOTUYECKUX
oIepanuil;CTpOUTh
JIOTUYECKOoe
paccyxacHue




67.

HpOMe)KyTO‘IHaH aTTecTanus.
3aHII/ITa IMPOCKTOB

'YMeHune oBJIaeHUS
HaBBIKAMHU KOHTPOJIS U
OLIEHKH CBOEH
IMesTeIbHOCTH, YMEHHE
MpeABHUIETh BO3MOXKHBIE
MOCHEACTBUS CBOUX
ImericTBUI

'YMeHue OleHUTh CBOH
y4eOHBIC JOCTHKCHUS

K.YY/.

1.YMenue ncnoip3oBaTh
peYb IS peryIIsaIun
CBOETO JICHCTBHUS;
2.AnexkBaTHO
HCTIOJB30BaTh PEUEBEIC
CpeICTBa ISl peIICHHS
Pa3IUIHBIX
KOMMYHHUKaTHBHBIX
3ama4, CTPOUTH
MOHOJIOTHYECKOE
BBICKa3LIBaHUE, BIIAIETh
JTUATIOTHYECKON (hopMoi
peun

P.YVY.

YMeHne caMoCTOATEILHO
aJIeKBaTHO OLIEHUBATh
MIPaBHIBHOCTD
BBIIOJIHEHHUS IEUCTBUAN
BHOCHUTH HEOOXOINMBIE
KOPPEKTHBHI B
HCTIOTHEHHUE KaK 10 X0y
€T0 peayn3alliy, TaK 1 B
KOHIIE JEeUCTBHSA.
LYV,

YMeH#ue: ocymecTBIsATh
CpaBHEHHE U
KJIaccu(UKaIHIo,
BBIOMpast KpUTEPHUH IS
YKa3aHHBIX JTIOTHYECKUX
OTIePaLNil;CTPOUTH

JIOTHYECKOE
paccyxaeHue
68. [[loaroroska k ['MA, BIIP: pemienue 'YMeHune oBJIafieHUS 'YMeHue OlleHUTb CBOH K.YVII. PeakTHBBI U
[PAaKTHKO OPHCHTUPOBAHHBIX 3aIaHHIA HABBIKAMH KOHTPOJISI U yaeOHbIE JOCTHKCHHUS Ymenne XHMHUYECKOE
OLIEHKH CBOEH CaMOCTOSITEIHHO obopymoBaHue
eI TeIbHOCTH, YMEHHUE OpTraHU30BHIBATH
MPEIBUACTH BOSMOXKHBIC yueOHoe neiicTBue.
IOCJICICTBUS CBOUX ILYVY].
ImericTBUI VYmenne
peoOpa3oBbIBATH

HH(OPMAIIHIO u3




OHOTO BHA B IPYTOM.

P.YV/I.
'YMeHHe COCTaBIAThILUIAH PELICHUS
pOOIEMBI
69. [[loaroroska k ['MA, BIIP: pemenue 'YMeHue oBIaicHUS 'YMeHue OlICHUTh CBOU K.YVII. IPeakTHBEI U
[PAKTUKO OPUEHTHUPOBAHHBIX 3aJaHUN HaBbIKAMU KOHTPOJIS U y9eOHBIC JOCTHKCHUS Ymenue XUMUYECKOE
OIIEHKH CBOCH CaMOCTOSITEIBHO 06opymoBaHKE
NESATENIbHOCTH, YMEHUE OpraHU30BBIBATH
[IpeABUIIETh BO3MOKHBIE yuebHoe aeiicTBHe.
MOCJIEACTBUS CBOUX ILYVY.
IMeCTBUIA VYmenne
mpeoOpa3oBHIBAThH
HHPOPMALIHIO u3
OJIHOTO BUJIa B JPYTOM.
P.YV.
VYMeHne coCcTaBIsATh
IJIaH pelIeHus
POOJIEMBI
70. |O000OmIEenne, cucTeMaTH3alus 1 l.3akpervienne 3HaHuit 1 |1. YMeHue K.YY/. IPadora ¢
KOPPEKLHS 3HAHUW y4aIIuxcs 3a Kype pacuUeTHBIX HABBIKOB Y4- |OPHEHTHPOBATHCS HA Ymenue [TecTaMu
«OKCTIEpUMEHTAIbHAS XUMHUS», 8 Ki1acc. csl. MMOHUMaHHUEe PUIHH CaMOCTOSTENBHO (MHIUBU
TecToBbINH KOHTPOIb. ?. YMeHue pelaTh ycriexa B yaeOHOM OpraHN30BLIBATH TyaabHbIE
THUIIOBBIC TPUMEPBI ICATEIIHHOCTH y4ebHOe 3ajiaHus)
KOHTPOJHHOH PaOOTHI. B3aHMOJCHCTBHC B
rpymnmne
ILYVY.
YmeHue:

* OCYIIECTBIIATH
aHaJM3 0OBEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIeCTBEHHBIX
NPU3HAKOB,

* OCYIIECTBIIATH
CHHTE3 KaK
COCTaBJIEHHUE 1EJIOTO
M3 YacTeH.

P.YVII.

YMmenus:

1.0cymiecTBIsATH

UTOTOBBIM U ITOIIArOBBIA

KOHTPOJIBIIO PE3YJIbTaTY;

2. AleKBaTHO
BOCIIPUHHMATH OIICHKY
VUHTETIS;

3. Pasnnuarts cioco6 u
pe3ynbTat NeiCTBHS




KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE
BHEYPOUYHOI 1eATEJbHOCTH «XuMHA» - 9 Kiace (68 yacos)

€ YKa3aHHeM HMCII0JIb30BaHus 00opyaoBanusi uugposoii 1adboparopuu «Touka pocTra»

Ne /i Tema ypoka Ilnanupyembie pe3yibTaThbl Kou-Bo JlaTa Nudpopmanulcnonbn3oBanue

Ipeamernbie V]I JIMYHOCTHBIE MeranpeaMeTHbIe “1acoB OHHasi  0GopyaoBaHHS
ny[ yyﬂ nmoajaepikKa «Touka pocTa)»

yueOHuKPyo

sumuc I'.E. ,

Denvoman
@.I". Xumus:
9x1.
BBenenne B Kypc «IKcrepuMeHTAIbLHAsE XUMHU-9» (2 1)

1. \Beoonwtit uncmpykmasic no Th JlaTb MOHATHE o |l.MoTuBanus K. YVA. 1 TexHuka
IXuMus — HayKa SKCIICpUMEHTaIbHAS. mpeaMeTe XUMHU. [HAYICHHUS 1.Pasperenue 0e30MacHOCTH B
TP CchopmupoBathb MpeaMeTy XUMHAS  KOHGIIMKTA KaOMHETE XUMUH
Vlemoncmpauuonnstii oneim Ne 1. [nepBoHavanbHble 2.Pa3zBuBath 2.YrpaBieHue TeHTpa
O3nakomienue ¢ 1a0OpamopHsim |[IPEICTABICHHUS: YyBCTBO MTOBEJICHUEM MTapTHEpa «Touka Pocray.
obopydosanuem; npuémvt Oe3onachoii @) O BEIIECTBE, a TAKKE O [FOPAOCTH 32 ILYVY. 3HAKOMCTBO C
padomut ¢ HuMm. MPOCTBIX M CJIOKHBIX [POCCHHCKYIO 1. ®opmupoBanue 00opyIoBaHIEM

BEIIECTBAX; XUMHYCCKYIO MO3HABATENILHOM eI
6) HauaTh (OPMHPOBATH [HAYKY e CHMBOJBI
yMeHHe xapaktepusoBath [3.HpaBcTBeHHO- XUMHYECKIX
BEIIECTBA, HCHONB3Ys IS PTUYECKOEC 3JIEMEHTOB
bToro WX  (u3HYecKue [OIleHUBAHKE o  XwuMuueckue
CBOICTBA. (bopMyIbr
e TepmuHBI
e Anamm3 u
CHHTE3
P.YV].
1.llenenonaranue u
IUTAHUPOBAHHE.

2. BxoxHoe TecTUpOBaHMeE 110 1
TEOpPeTHYECKHUM M
NMpaKTHYeCKUM 3HAHUAM 3a 8
KJIAacCC

Paznen 1. MHoroo6pa3ue XuMH4eCcKHX peakiuii B IKcnepuMeHTaANbHO xuMuu (154)
Tema 1. Xumuueckue peaxyuu (6 u)

3. IIpakmuueckaa paboma Ne 1 'YMeHHe T0NIb30BaThCA PasBuBath PeryasTuBHbIC: JTaTumk
«Ilpasuna mexnuxku 6e3onacnocmu HATrPEBATCIIEHBIMU yMeHHs OcCymIecTBIAIOT TeMIepaTypbl
npu pabome c nadopamopHsim npuoopamu OLICHUBATh HOINAroBbIA KOHTPOIIb (Tepmormnap-
0b6opyodosanuem.H3yuenue cmpoenusn CHTyaImio n TI0 pe3yNbTaTy HEbIi)
naamenu) OIIEPAaTUBHO Ilo3naBaTeabHbIE: ’

CIUPTOBKA




TPUHUMATD Crpost peueBoe
peleHue, BBICKa3bIBAaHHE B
HaXOJWTh YCTHOHM ¥ TUCbMEHHOU
aIeKBaTHBIC dopme
CTIOCOOBI KoMMyHHKATHBHbBIE:
B3aUMOJEHCTBUSL YUUTHIBAIOT pPa3HbIE
c MHEHUSI U CTPEMSITCS K
OJTHOKJIACCHUKA  KOOPAWHALUH
MU BO BpeMs Pa3JIMYHbIX TTO3ULINH B
MPOBEICHUS COTPYTHUYECTBE
IIPaKTUYECKOU
[paboTEHI.
OBP B skcriepuMeHTaIbLHOM 3HaTh ONpeeNeHus dopmuposaTb IMo3naBarenbHbIE: §1, JlaTamk
Y OKHCIIUTEIBHO- MOTMBAaLMIO K BBIOMPAIOT OCHOBAHUS U [TEMIICPATYPEI
Vlabopamopnbwuit onsim Ne 1 BZEET?;OBOT;:;{:G?M lieneHanpasieH  KPUTCPUH JUIA 3 112 THHOBEIH
H3yuenue peaxyuu é3au- N . i iIaCCHpHIALI peaKinil
(Hisyd BOCCTAHOBMTEIL. YMETb | IPe06pa3OBIBATE
MoOelicmeus cyibhuma HAaMpus ¢ lypaBHUBATH o UHQOPMALIHIO U3 OJIHOTO
nepOKCUOOM 6000p00a» OKHCIIUTEIbHO- nosHasate/bHOM BUIA B APYTOii U
BOCCTAHOBUTEJIBHBIC AEATENBHOCTH, BHIGHPATH U1 b
[PEaKINH, Pa3bSICHITH OCO3HaHHOE, y06HYI0 hOpMY
MPOIICCCHI OKUCICHUS 1 yBa*KnutesibHoeun (1)1/1 KCALMH
BOCCTAHOBJICHUSI, nobpoxkenartesb
[PUBOMTH IPUMEPHI Hoe UIPSACTABICHIL
OKHCJIUTEIBHO- OTHOLWEHME K uH(opMaiH
BOCCTAHOBUTEIBHBIX rom Pery1aTushie:
[peaKIuii. APy \ BBIIBUTAIOT BEPCUU
HeN0BEKY, ero peIIeHHs POOIIEMEI,
MHEHMUIO, 0CO3HaBaTh KOHEUHBIN
MWPOBO33PEHN  pe3ysIbTaT
0. KoMmyHukaTuBHbIe:
OTCTauBaTh CBOIO TOUYKY
3p€HMs, IPUBOANUTH
apryMEHTBI,
MOJATBEPKAAs UX
(dakramu
pasnuyath B YCTHOM
peuyr MHEHHe,
JIOKa3aTeJbCTBa,
THIIOTE3bI, TCOPUU
TemnoBoit 3pPEeKT XUMHUSCKUX 3HaTh DopMHUPOBATH PeryisiTuBHbIE: §2 aTunk
peakuuit. [lonsite 06 9K30- U Ki1acCHU()UKAIIMOHHBIIN LIETOCTHOE BBIJIBUTAIOT BEPCHU remneparyphi
MpU3HAK MHPOBO33PEHHE,  peLIEHHUs IPOOIEMBI, TIATHHOBBINA
PHAOTEPMHUICCKUX pv CaKIHAX. [TCPMOXUMHUYCCKUX COOTBETCTBYIOILl  0CO3HABATh KOHEUHBIN
lemoncmpayuonnolii onvim Ne peakuuit. [ToHUMATH ce pesyisTaT
2 Ipumepol 2k30- u BHAYCHHE TEPMHHOB: coBpeMEHHOMY  [lo3HaBaTeJibHBIE:
OHOOMEPMUHECKUX PeaKyulil. reruioBoi 3¢ dekr YPOBHIO BBIOMPAIOT OCHOBAHUS H




VIemoncmpauuonnwtii onvtm Ne 3 XUMHYIECKOI peaKiuH, pa3BUTHSI KPUTEPUH AJIs
«Tennogoii 3ppexm TEPMOXHUMHYECKOE HAYKH. KJIaccupUKauu
pacmeopenus éewiecme 6 600e» YPaBHCHHC peaKLH, peaxiuit
PK30- U mpeoOpa3oBHIBATH
PHIOTEPMHUYECKHUE HH(MOPMALHUIO U3
peakuuu. YMeThb OJIHOTO BHJIa B Ipyroiu
BanMcHIBaTh BEIOWpATH 171 ce0st
TePMOXUMITIECKHUE ynobuyro Gopmy
[YPaBHEHUSI PEaKLUii 1 bukcannu
BBIYUCIISTH KOJTHIESCTBO MpenCTaBICHUS
TEIUIOTHI 110 uHbOpMaLUH
TEPMOXHUMHYECKOMY
YPABHEHUIO PEaKLUH.
CKOPOCTh XUMUYECKHX 3HATH OMpECIICHUC DopmHpOBaTH PeryasiTuBHbIE: §3 Jlatunk pH
peakiuit CKOOCTH XHMHHECKOF MOTHBAIIHIO K CaMOCTOSTEIBHO
lemoncmpauuonnstii onvim Ne peaKiuu 1 e& 3aBHCHMOCTD - [Ie/CHANPaBIICH 0OHApYXUBAIOT
8 _ 0T yCIOBHHIPOTEKAHHS HOI bopMyITHpYIOT
4Baawwc3c)eucm6ue YUHKG € COTAROUM o eaieryy, NO3HABATENBHOH  TPOGIEMY.
YKCyCHOU Kucromamu. [ToHMMaTh 3HAUCHUE e TEeNbHOCTH, Io3naBaTe/bHbIE:
Bsaumodeucmeuevepanyﬂupoeanmzeo TEPMUHOB «KaTaJHU3aTOP», [OCO3HAHHOE, BBIBJISIOT IIPHYHHEL U
YUHKA U YUHKOGOU NBLIL € CONAROU KUHTHOHUTODY, YB)XKUTEJIBHOEC U CIICICTBHS SIBJICHHI,
Kuciomou. Bsauf%oaeucmeuve OKC”‘)? «(epMEHTBD». noOpoXKeNIaTedb  CTPOST JOTHYESCKUE
meou(1l) ¢ cepnoii kucromou pasHou Ho paccyieHus,
KOHYeHmpayuu npu PasHvlx YCTAHABHBAIOT
memnepamypasx. NPHYHHHO —
Vlabopamopnbwlii onvim Ne 2 CJIEJICTBEHHBIE CBA3H
«H3menenue pH 6 xo0e KoMMyHHKATHBHBIE:
OKUCTIUMEIbHO-60CCMAHO- YUHUTBIBAIOT PA3HBIC
GUMENbHBIX PeaKyUil» MHCHHA 1 CTPEMATCA K
KOOPANHALIMA
Pa3IMYHBIX TO3HUIHHI B
COTPYJHUYECTBE,
(bopMyIHpYIOT
COOCTBEHHOE MHEHHE U
MO3HUILIHIO
Ilpaxmuueckasn paﬁoma No2. 'YMeTh onpenensiTh, KaK Pa3BuBaTh PerynsiTuBHbIe: JlaTumk
Hsyuenue enuanus ycnosuii M3MEHHUTCST CKOPOCTh YMEHHUSI OcymeCTBJE;HOT HaIPsKCHAST
. [PEAKIMK O/ BIUSIHUEM OIICHUBATH MOIIArOBBIA KOHTPOJTh
nposedenus xf‘M uueckou Pa3IUYHBIX (PAKTOPOB CHTYaluio 1 0 pe3yIbTaTy
peakyuu na eé ckopocms. Th OTIEPATHBHO IMo3naBareabHbIe:
P NpUHUMATE CrposT peueBoe
VlaGopamopnutii onvtm Ne 3 [pelenue, BBICKa3bIBAHKE B
«Cpagﬂumeﬂbﬂag xapaxkme- HaXOIUTb yCTHOfI U MUCbMEHHOU
pucmuKa 60cCmanoGUmMeIbHOI ANCKBATHBIC dopme
CnOCOBHOCTIIL MEMALI08) CIIOCOOBI KoMMyHHKAaTHBHBIE:
B3aMOJCICTBA  YYHTHIBAIOT pa3HbIC
51 C MHEHHS U CTPEMSATCS K




OJTHOKJIACCHUKA  KOOPJAWHALMH
MU BO BpeMsi Pa3JINYHbIX TO3ULHUI B
MIPOBEACHNUS COTPYJHHIECTBE
MIpaKTUIECKON
[paboTEHI.
[Toaroroska k 1A 1.3akperuienue 3HaHUN U 1. YMmenne K.YVY/.
MPaKTHYECKUX, OpPHEHTUPOBATBC  YMEHHE
[pacYeTHHIX HAaBBIKOB y4- 5T HA CaMOCTOSATEIBHO
sl MTOHUMaHHE OpTaHHU30BHIBATH
2.YMeHUe pemats [IPUYUH ycrexa  y4deOHoe
TUTIOBBIC IPUMEPHI B yaeOHOH B3aMMOJICIICTBHE B
KOHTPOJIBHO- NeATETbHOCTH rpymme
M3MEPUTEIIbHBIX ILYVA.
MaTepHajoB YmMmeHue:

* OCYILIECTBIIATH aHAJIH3
00BEKTOB C
BBIJIEJICHUEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB;

* OCYIIECTBIISATH CHHTE3
KaK COCTaBJICHUE
LIEJIOT0 U3 YacTeH.
P.YVI.

YMmenus:

1.0cy1iecTBIsATh

UTOTOBBLINA U

MOIIArOBbIN KOHTPOJIb

0 PE3yJIbTaTy;

. AzlekBaTHO
BOCTIPHHAMATH OIICHKY
YUUTEIS;

3. Pasimmuats crioco6 u
pe3yJbTat AercTBus

Tema 2. Inexmponumuueckas ouccouuauus (9 u)

aﬂeKTpOHI/ITI/I‘IeCKaH
mycconuanus — rjIaBHOE
YCJIOBUC IIPOTCKAHUA peaKL{I/Iﬁ B
[pacTBOpax.
Hemoucmpauuonnblﬁ onostm

Wed Hcnoimanue pacmeopos éewjecme
Ha S1eKMpUuiecKyro npo8ooUMoCHb.
V]eudiceriue UOHO8 8 INEKMPUUECKOM
none.

VIemoncmpayuonunulii onvim No5

3HATH OMpeaeIeHUs
MOHATUN «IJEKTPOJIUTY,
CHEDJIEKTPOJIUT,
«IIEKTPOJIUTHYECKAS
nucconuanusy. Y MeTb
WJUTIOCTPUPOBATH
MpuMepaMH U3y4eHHbIE
[MOHATHUSA U OOBACHSATE
[IPUUUHY
PIEKTPONPOBOIHOCTH

BOJIHBIX PACTBOPOB COJICH,
KHCJIOT U IIEJIOUEii.

DopMupoBath
OTBETCTBEHHOE
OTHOIIIEHHE K
YUCHHIO,
TOTOBHOCTD U
CITOCOOHOCTB K
CaMOPa3BUTHUIO U
camM000pa3oBaH
uio. Pa3puBath
KOMMYHUKATHBH

YO
IKOMIICTCHTHOCT

PeryasiTuBHbBIE: CTaBAT
yueOHyI0 3a1auy,
OTPEeNIeISIFOT
MOCIIeJOBATEILHOCTD
MPOMEKYTOUYHBIX Lieneiic
Y4€TOM KOHKPETHOI'O
pe3yJbTara, COCTaBISIFOT
TUTAH ¥ AITOPUTM
JAercTBUi
ITo3naBaTenbHbIE:
CaMOCTOSTEIBHO
BBIACTISIOT

(hopMymHpyIOT

§6

JlaTumk
PIIEKTpPO-
MPOBOHOCTH




«Inekmpoaumeul u

b, YMEHHE

MO3HABATENBHYIO [E]Th,
HCTIONB3Ys 00IIue

HeIIeKmpoumal) YBXaTb HHYIO
TOYKY 3pEHUS TIPUEMBI PEUICHUS 3314
Tpu KoMMyHHUKATHBHbBIE:
00CYXIeHUN Kontpons u onieHka
MpOOIeMEI. JEeUCTBUI TapTHEPA
10. DIIEKTPOTUTHIECKAS 3HATH ONpeICTICHHS DopMHpOBaTH PeryasiTuBHbIE: CTaBST §7 PeakTUBBI 1
NMCCONMALMS KMCIIOT , MIEI0UeHH MOHATHI «KUCIIOTa», OTBETCTBEHHOE  y4EeOHYIO 3ajady, XIMHYIECKOE
Comeil. (OCHOBAHHE», «COJIbY» C OTHOIICHHE K OTIPENIeIISAIOT o0opynoBaHme
TOYKH 3PCHUS TCOPHUU YUEHHIO, MOCIIEI0BATENBHOCTh PeakTuBBI U
PIEKTPOITUTHICCKOM FOTOBHOCTh H MIPOMEKYTOUHBIX LIEIeH XHMHYIECKOE
Imucconuanuu. YMeTh CIIOCOOHOCTh K C y4ETOM KOHKPETHOTO 00OpyIoBaHMe
0OBACHATH 00IINE CaMOPa3BUTUIO  PE3YJIbTATA,
CBOMCTBa KHCJIOTHBIX 131 COCTABILAIOT IJIaH U
WIIEIIOYHBIX PAaCTBOPOB caM000pa30BaH  alTOPUTM JCHCTBUI
HAJIMYAEM B HUX HOHOB HIO. I[lo3naBarenbHbIE:
BOIOPOJA W THIPOKCHA- CaMOCTOSTEITFHO
MOHOB COOTBCTCTBCHHO, a BBLICIISAOT
TaK)Ke COCTaBIATH bopMyIHPYIOT
YpaBHCHHUSI MI03HABATENBHYIO IIEJIb,
PIEKTPOIUTHYECKOH HCIOJB3ys 001ne
IMUICCOIMAIIUN KUCIIOT, MIPUEMBI PEUICHUS
OCHOBAaHUM U COJIEH. 3a7a4
KoMMmyHUKaTUBHBIE:
KonTtpoms u oneHka
JIeHCTBUI mapTHEpa
11. (CunbHbBIE U CIa0bBIE 3HaTh OIpeaeaeHUs DopMupoBaThH PeryasitTuBHbIE: CTaBIT §8 JlaTamk
DJIEKTPOJIHTHL MOHSATHI «CTEIICHD 3 OTBETCTBEHHOE  y4eOHYIO 33/a4y, PIIEKTpPO-
. PIIEKTPOITUTHICCKOM OTHOIIICHHE K OIPENIENSAIOT TPOBOTHOCTH
Tabopamopnyiil onsim Mo 4 ITICCOIMAIINIY, KCHIIBHBIC — |[yUeHHIO, norc)ne;[osarem,nocn,
«Cunvhole u cnadule nex- PIEKTPOIHTHIY, TOTOBHOCTB U POMEXYTOUYHBIX LIENIEHC

mpoJiumasl»

«(CITa0BICAIEKTPOIUTHDY.
[ToHMMAaTh pasHULLY
MEXIY CHIIBHBIMH U
CIabbIMHU AIIEKTPOIUTAMHU

CITOCOOHOCTD K
CaMOPa3BUTHION
caMmo00pa3zoBaH
HIO.

y4eTOM KOHKPETHOTO
pe3ynbTara, COCTaBISIOT
IUIaH U aJrOPUTM
JIeUCTBUI
Ilo3HaBarTe/bHbIC:
CaMOCTOSTENTFHO
BBIJICJISIOT
(bopMyIHpyIOT
MI03HABATENbHYIO 11ETIb,
HCTIONB3Ys 00IIne
TIPUEMBbI PEeLIeHHS

3a1a4
KoMMyHHKaTHBHbBIE:
Konrposns 1 onenka
JeicTBuil mapTHepa




12. [Peakiyu HOHHOTO OOMEHA. 3HaTh OMpeiesieHre DopmMupoBath Ilo3HaBareabLHEBIE: §9 JlaT4uk 1eKTpo-
TaGopamopnuiii onvim Ne 5 [peaKIMii HOHHOTO OOMEHA, [MHUPOBO33PEHHE, CAMOCTOSATENIBHO MPOBOHOCTH,
«Bzaumodeiicmeue 2udpoxcuda [YCIIOBHSA UX NMMPOTEKAHHUSA.  [COOTBETCTBYION]  BBIAEIIAIOT mo3arop 00bpEMa
Gapus ¢ ceproii Kuciomoi» 'YmeTh COCTABIATE. ee bopMyIHpyOT PKHIKOCTH, OF0-
Moxroroska k THA MOJHBIC W COKpAIIEHHBIE COBpEMEHHOMY  IIO3HABATEIbHYIO IEND, peTka

MOHHBIC YpPaBHCHUS YPOBHIO HCTIONB3YS 00IIne
HCOOPATHMBIX PEAKIMA W  [pa3BHTHUS MIPUEMBI PEUICHUS
[PA3BACHATh UXCYIIHOCTb, [HAYKH, 3a/1a4
MPUBOIUTH TPUMEPHI KOMMYHUKaTHBH KoMMyHHMKATHBHBIE:
[peaKUuii MOHHOTO VIO KouTponb u onienka
oOMeHa, MOYIHX 10 KOMIIETEHTHOCT  JIE€HCTBUM MapTHepa
KOHIIA. b U yBa)KEHHE

K MHOM TOYKe

BpeHHs TpU

00CYyXIeHUN

[pe3yIbTaTOB

BBITIOJITHEHHOM

[paboThI.

13. [Peakuuu HOHHOTO OOMEHA. 'YMeTh TpUMEHSTH Pa3BuBaTh PeryasiTuBHbIE: MOBTOPUTH |JlaTynk
JlaGopamopnuiii onvim Ne6Peaxyuy [FEOPETHIECKHE  SHAHUA HA [yMEHHS OCyILEeCTBIIAIOT §9 PIEKTpO-
06MeHa Me.?iC()y pacmeopami MpaKTUKEC, OGLHCHHTL OLICHUBATh TIOIIAr OBBII KOHTPOJIb IMPOBOJHOCTHU
rekmponumos. [PE3yNbTaThl MPOBOJIUMBIX [CHUTYAIUIO U TI0 PE3YNBTATY
]Iaﬁopamopnbtﬁ ONnbLM ./V:” 7 OIIBITOB, XapaKTEPU30BaTh OICPaTUBHO ITo3HaBareJabHBIC:

. [YCJIOBUS TPOTEKAHUS MPUHUMATH CrposT peueBoe
«Oobpazosanue coneit AMMOHU) .
Moxrotoska k THA [pEaKIuii B pacTBOpax [peleHme, BBICKA3bIBAHME B §
DIIEKTPOJIUTOB JI0 KOHIA. [HAXOAMTH YCTHOW M IIUCEMEHHOM
aJIcKBATHbBIC bopme
CTIOCOOBI KoMMyHuKaTHBHBIE:
B3aMMOJIEHCTBUA  YUHMTHIBAIOT Pa3HBIE
C MHEHHS U CTPEMSITCS K
OJIHOKJTACCHUKA  KOOPIHHAIIAH
MU BO BpeMs Pa3JINYHbBIX TO3ULNI B
MPOBECHUS COTPYIHUYECTBE
MPaKTUIECKON
[paboTHI.
14. Hpak'multecml}l paﬂoma No3. [YMeTb ocylIeCTBISTh DopMHUpOBATH PeryasaTuBHbIE: CTaBAT PeakTuBbl U
«Pewienue XMMHUYECKHE OMBITHI Ha MHUpPOBO33peHHe, Y4eOHYIO 3ajady, XUMHIECKOE
BHAHHE KadeCTBEHHBIX COOTBETCTBYIONI  OTIPEIEISAIOT obopynosatine
PKCRepumernmaibHblx 3a0au Ha o
[PEAKIIHIA; COCTABIIATH ee MOCJIEIOBATENLHOCTD
onpedenenue  Kamuonos U lnonubie u cOKpalEHHBIE  [COBPEMEHHOMY  IPOMEXKYTOUHBIX LEJIeiic
anuonoe»Th MOHHbBIC YPaBHECHUS YPOBHIO YYETOM KOHKPETHOTO
HEOOPATHMBIX PEAaKIUi U [pa3BHTHUS HAYKH, PE3yJbTaTa, COCTABIISIOT
[Pa3bsICHATh UX CYIIHOCTh. [KOMMYHUKATHBH IUIaH U aJlTOPUTM
[XapakTepu30BaTh YCIOBHS [yIO JaerctBuit
TeYEHUsI peakUuid, UIyIUX [KOMIETEHTHOCTh Ilo3HaBaTejbHbIE:
Mo 1 yBa)KEHHE CaMOCTOSTEITFHO
KOHIIa, B PacTBOPax BBIJICIISIOT




PIIEKTPOJIUTOB. K MHOM TOUKe bopMyIHpYOT
BpeHus Ipu M03HABATENbHYIO LIETb,
00CYyXIIEeHUN HCIIOJNIB3Ys 001THe
[pe3yIBTaTOB TIPUEMBI PEUICHUS 3304
BBIIIOJTHEHHOU KoMMyHUKaTUBHBIE:
[paboTEHI. Kontpons u onieHka
JIEHCTBUM apTHEPA
15. \Fuoponuz conetl. 3HATH ONpeneNcHIe DopMHpOBaTH PeryasiTuBHbIE: § 10 IPeakTHBBI U
IMoaroroeka k TUA CHAPOJIM3a cojiell. YMeTh |[0TBETCTBEHHOE  BHOCST HEOOXOIMMBIC XIMHYIECKOE
OTIpEJIeNIATh XapaKTep OTHOIIIEHHUE K KOPPEKTHBHI B ielicTBUE 00opyoBaHMe
CpeIsl pacTBOPOB COJIEH  [yUCHHIO, TIOCTIC €TO 3aBEPIICHHS
MO0 UX COCTaBy. TOTOBHOCTH M Ha OCHOBE €ro M y4yeTa
CIIOCOOHOCTh K XapakTepa CAcTaHHBIX
CaMOpPa3BUTHIO  OIIHOOK.
131 IMo3naBare/bHbBIE:
caMo00pa3oBaH  CTPOST pedeBoe
HIO. BBICKa3bIBAHUE B YCTHOU
¥ IHCEMEHHOH hopme
KoMMyHUKATUBHbBIE:
KOHTPOIHUPYIOT
JEHCTBUS MapTHEpa
16. [lpakmuueckan paboma Ned. 'YMeTh NpUMEHSTH PasBuBaTh PeryasTuBHbIE: [MoBTOpuTh |PeakTuBHI U
Pewenue TEOpETHICCKUE 3HAHUSI Ha [yMEHUS OcCyIEeCTBIAIOT o S IMITIECKOE
MpaKTUKe, OOBCHATD OIICHUBATh [OLIArOBbIA KOHTPOJIb yaeOHUKY |000OpyIOBaHHE
PKCREpUMEeHmailbHblxX 3a0ay no
PE3YJIbTAThl MMPOBOAMUMBIX  |[CUTYAIIUIO U 110 pE3yJIbTaTy MaTepual
meme «NeKMpPOIUMU1eCcKan ONBITOB, XapaKTEPU30BATh  [ONEPATUBHO Mo3HaBaTebLHbIE: rnasbl 1.
ouccouuauusn». Tb [VCITIOBHS TIPOTEKAHUS [pUHUMATh CrposT peueBoe
peakiuii B pacTBOpax [peLICHME, BBICKa3bIBaHUE B YCTHOM
PIEKTPOIMTOB A0 KOHIA. [HAXOIUTH Y TUCbMEeHHOH opme
a7ICKBaTHBIE KoMMyHUKATUBHBIE:
CTIOCOOBI YYUTHIBAIOT pa3HbIe
B3aMMOJICHCTBUS MHEHHUS U CTPEMATCS K
C KOOPIUHAITH
OJIHOKJIACCHUKA  pa3fUYHbIX O3ULIUNA B
MU BO BpeMst COTPYITHUYECTBE
MpOBEIEHUS
MpaKTUUECKOMN
[paboTHI.
17. TecTOBBI KOHTPOJIbNO 'YMeTh UCI0JIb30BaTh DopMHUpOBATH PerynsiTuBHbIe: [ToBTOPUTD
pazoeny «Muorooopasue MpUOOpETEHHBIE 3HAHMS.  |OTBETCTBEHHOE OCYIIECTBIIIOT § o
. OTHOIICHHE K MOIIAroBbIA U UTOTOBBII y9eOHUKY
XMMAIECKUX peaKuunn B YIEHHIO, KOHTPOJIb 110 PE3YIbTaTy. MaTepHuai
HKCIIEPUMEHTAJIbHON XMMHID) FOTOBHOCTE 1 L1aBbI

CII0COOHOCTD K
CaMOpa3BUTUIOH




caM000pa3oBaH

15010

Pa3nen 2. [IpakTHKYM MO M3Yy4YE€HHI) CBOWCTB MPOCTHIX BENIECTB: HEMETAJUIOB H MEeTAJLIOB, HX coequHeHUil (394)

Tema 3. Ceoilicmea zanozenos(s u)

18. Manorensl: ¢pusnuvecKkue u 3HATb 3aKOHOMEPHOCTH DopMupoBaTh PerynsiruBHble: 1 § 12 PeakTuBbI 1
N IMIYECKIE CBONCTRA M3MEHEHHMS CB(X/ICTB LIETOCTHOE [L1aHupYIOT CBOM XIgMI/I‘{eCKoe
N DIEMEHTOB B A-Tpynmax. |[MHPOBO33pPEHHUE efiCTBUS B CBSI3H C 00OpyHOBaHME
Vlemoncmpayuonnutii onvtm Ne6 py P P > A . ., pyA
N 'YMeTb naBaTh COOTBETCTBYIOLI  TIOCTABJICHHOM 3a1a4ycii U
DusuuecKkue c60lCMBa 2an02eHOs.
a6 N XapaKTEepUCTUKY ee YCIIOBUSIMHU €€ PEIICHHS
a0opamopHbviu onsim DJIEMEHTOB-TANIOTEHOB 110 [COBPEMEHHOMY  [To3HAaBaTe/bHbIE:
We8Pacnosnasanue conanoii KUCTOMBL, X [TONIOKEHHIO B YPOBHIO CTaBsaT U GopMyIUPYIOT
X10pUd08, OpOMUO0S, UOOUOOE U HOOA. |nepHOMHYecKOl TAGHIEH —[PA3BUTHS HAYKH. [eTH U npoOIeMBI ypoKa
TP CTPOCHHIO aTOMOB. KoMMyHHKATHBHBIE:
AZIEKBAaTHO HCTIOJIB3YIOT
peUeBbIe CPEACTBA IS
3P PEKTHBHOTO PEIICHUS
KOMMYHUKaTHBHBIX
3aga4 JINYHOCTHBIE:
Pa3BuBaror oco3HanHoe
OTHOIIEHHE K CBOUM
COOCTBEHHBIM
MOCTYIKaM
19. Xiiop. CsoiicTBa u 3HaTh CBOMCTBA XJIOpa DopMupoBaTh PerynsatuBHbIie: 1 § 13 Arnmnapar st
NpUMeHeHHE  XJIOpa Kak IIPOCTOIO BEIECTBAa.  [[EJIOCTHOE Paznnuaror cnvoco6 " MPOBEICHUS XH-
TP 'YMETb COCTaBIIATh U MUPOBO33DEHUE, PE3yJbTaT ACHCTBUA MHYECKUX MPO-
. N7 OOBSCHATH C TOYKU 3PCHUSL |COOTBETCTBYIOINI  [lo3HaBaTeIbHBIE: meccoB (AITXP)
(]
[lemoncmpayuonnviii onvim Ne OKUCIICHUS U ce Buageror o6mmm
«H3yuenue usuueckux u BOCCTaHOBJICHHSI COBPEMEHHOMY  HpUEMOM peIleHHs 32434
XUMUUECKUX ceoucme xjiopa» YpaBHEHHUS peaKiui, YPOBHIO KOMMyHI/IKaTHBHLIe:
XapaKTepU3yIOLIHNX [pa3BUTUA HAYKU. J[OrOBapHBAIOTCSA O
XMMUYECKHE CBONCTBA COBMECTHOM
XJI0pa. JIeSITeIIbHOCTH, IPUX OIS
K 00IIeMY PEIICHHIO
20. |(CoequHEHHS TajIOreHOB. 3HaTh croco0 momydeHus [BocnuThIBaTh Ilo3HaBaTeabHbBIE: 1 § 14 PeakTuBbl 1
X10pOBOIOPOI. XJIOPOBOJIOPO/Ia B [poccuiicKyio Buazierot o61mumm XEMIIECKOE
. ilTabopaTopuu U yMeThb IPa’KAaHCKYIO MIPUEMOM pELICHHS 3a/1a4 00opyI0BaHKE
Vlemoucmpayuonnulii onvtm Ne8 .
cobupaTh €ro B IIPOOMPKY, [MAEHTUYHOCTh:  KOMMyHMKATHBHbIE:
[Ilonyuenue x10p08000POIAA U
Koj0y. YMeTh MaTPUOTHU3M, JloroBapuBaroTCs 0
pacmeopenue e2o 6 6ode. . .
TP XapaKTepHU30BaTh CBOWCTBA [TF00OBH U COBMECTHOM
XJIOPOBOJOPOaA. YBa)XCHHC K ACATCIIbHOCTH, MPUXOAATK
OTteuecTBy, 00IIeMy peIeHHIO.
YYBCTBO PerynsiruBubIe:

rOPAOCTH 3a

[InanupyroT cBOM




OTEUECTBEHHYIO
HayKy.

JIEHCTBHS B COOTBETCTBHH
C MOCTAaBJICHHOM 3a7auei
HUYCJIOBUSIMU €€

peanuzainun
21. ITpakmuueckas paboma Ne 5. 3HaTH 00IIHE U PazBuBaTh PeryasiTuBHbIE: [loBTOpn  |PeakTuBBI U
Ionyuenue conanoii kucnompiy  [MHABHIYTbHEIC CBOHCTBA [yMEHIS OcCyIecTBIsIOT T § 12- XMMHYECKOE
. COJITHOM KHCJIOTBI. YMETh |OLIEHHUBATh TOIIIarOBBIH KOHTPOIh 15 o0opyznoBaHue
uzyuenue ee ceoiicme. Th
OTJINYATH COJSTHYIO CUTYAIMIO U 0 Pe3yJIbTaTy
P KHUCJIOTY ¥ €€ COJIH OT OTIepaTUBHO IMo3uaBaTeabHbIE:
IIPYTUX KUCIIOT U COJICH. PUHUMATh CTposT peueBoe
'VMeTh MPUMEHSATh peleHue, BBICKa3bIBaHHE B
TCOPCTUYCCKNUEC 3HAHUA Ha [HAXOOUTH yCTHOﬁ U NUCbMEHHOU
MPaKTUKE, OOBACHITD a7ICKBaTHBIE bopme
[PE3yJIbTAThl MPOBOAUMBIX  [CIIOCOOBI KoMMyHHKATHBHbIE:
OTIBITOB, XapaKTepPU30BaTh [B3aUMOJICHCTBUS  YUHUTBHIBAIOT Pa3HbIC
[YCTIOBUSI TPOTEKAHUS c MHEHUSI U CTPEMSITCS K
[PCAKIIHIA. OJTHOKJIACCHUKA  KOOPAWHALIUH
MU BO BpeMsi Pa3UYHbBIX TTO3UIIKI B
[POBEICHUS COTPYIHUYECTBE
MpaKTUUECKOMN
[paboThI.
22. [[MogroroBka k A 3axperuieHne 3HaHUH 1 Ymenue K.YYI.
[PACYCTHBIX HABBIKOB Y- OPUCHTUPOBATHCA YMenue
Ccsl. Ha IOHMMaHKE CaMOCTOSTENILHO
'YMeHue peliaTh THIIOBbIE  |[IPUYMH yClieXa B OPTaHM30BBLIBAThH
[pUMEPbI KOHTPOJILHO- yueOHOMI yuebHoe
M3MEPHUTEIBLHBIX eI TeIbHOCTH B3aUMOJICHCTBHUE B
MaTepuanoB rpyirme
ILYV.
Ywmenue:
* OCYILIECTBIISITh aHAITH3
00BEKTOB C
BBIICIICHUEM
CYHIECTBEHHBIX U
HECYHICCTBCHHBIX
MPU3HAKOB,;

' OCYILIECTBIISTh CHHTE3
KaK COCTaBJICHHE
IIEJIOr0 U3 YacTei.
P.YV.

YMmenus:

1.0cyuiecTBisATh

HTOTOBBIA U

TOIIArOBBIA KOHTPOJIb

10 pe3ynbTary;

2. AJeKBaTHO

BOCIIPUHHMATH OLICHKY




VIUTEIS;

3. Paznmyath crmoco6 upe3yabTaT JeHCTBYS

Tema 4. Ceoiicm

6a kucaopooa u cepul (7 u)

23. Kucmopo: mojTydeHne u 3HATH 3aKOHOMEPHOCTH DopMupoBaTH PeryasiruBnbie: § 17 IPeakTHUBBI U
N IMIUECKHE CBOMCTRA. M3MCHEHHS CBOWCTB LeTIOCTHOE MIAHHPYIOT CBOH XHMHYECKOe
Temoncmpauuonnvuii onvim Ne 9. DIIEMEHTOB B A-TpyNIaxX, [MHPOBO33pEHHUE, neiicTBHA B cBAsMC 00OpynOBaHUE
«Ionyuenue u cobupanue Kuciopood 6 OTPCACICHHC HOHATHA COOTBETCTBYIOIL  [IOCTAaBJICHHOU 3a1a4ueH U
tabopamopuit AIIOTPOIHH. Y METh ce YCIIOBHSMH €€ PEIleHHUS.

U 3ANOTHEHUE UM 2a30MemPar MaBaTh XapaKTEePUCTHKY coBpeMecHHOMY  [lo3HaBaTeJbHbIE:
TaGopamopuuiii onvim N9, PIIEMEHTOB M MPOCTHIX YPOBHIO CTaBAT U (POPMYITHPYIOT
(Topenue cepst na 6030yxe u ¢ BEILECTB TOATPYIIIHI Pa3BHUTHSA HAYKH. [eH U POOIEMBI ypoKa
Kucopode» KHCJIOpOJa I10 UX KomMmyHukaTuBHble:
Vlabopamopmuiii oneim Nel0. [TOJIOMCHITIO B a/ICKBATHO HCTIONB3YIOT
«lopenue snceneza, medu, maznus Ha ICPHOJIICCKON Tabiuuien PCHCBEIC CPeACTRA LT
6030yxe u ¢ Kuciopooe» CTPOCHITIO aTOMOB. dpdexTHBHOrO

'YMeTb OOBSCHATE, OYEMY peleHus

YHCIJIO MPOCTHIX BEILIECTB B KOMMYHHKATHBHBIX

HECKOJIBKO pa3 3ajaq

MPEBBIIIACT YUCIIO

XMMHUYECKHX DJIEMEHTOB.

24. Cepa. XuMHYECKHE CBOWCTBA 3HaTh QU3MYECKHE U dopmupoBanne  PeryssiTHBHBIE: PeakTHBEL,
CepBI. XMMHYECKHE CBOICTBA LIEIOCTHOTO Paznnuator c130006 n KOJUTEKIIUH U
lemoncmpanuonnsiii onvim cepbl. YMeTh COCTABIIATE  [MMPOBO33pEHNSI, ~ PE3YJILTAT JACHCTBH XUMHYECKOE
Vol 0. Anromponnsie moduguxayu YPaBHEHUS PEaKLuid, cootBercTByton] Ilo3HaBaTe/lbHBbIE: 00opyoBaHUEe

MOATBEPKIAIOIIINX ero Brnageror o0mum
cepul. Osnaxomnenue c obpasyamu OKUCIUTENBHBIE U COBPEMEHHOMY  IIPHEMOM PELICHHUs
Cepbl U €€ MPUPOOHBIX COCOUHEHU. BOCCTaHOBUTEJIbHBIE YPOBHIO 3a1a4
CBOICTBA CEPBI, [pa3BUTHSA KoMMyHuUKATHBHBIE: § 18
CpaBHHMBaTh CBOWMCTBa HayKH. JloroBapuBaroTcs o
MPOCTHIX BEIIECTB CEPEHI COBMECTHOI
M KHCJIOPOJA, Pas3bsCHITH JEATEeIbHOCTH, IIPUXOIS
DTH CBOWCTBAa B CBETE K 00IIeMYy peLIeHHIO.
MpeJCcTaBICHUN 00
OKHCJINTEIBHO-
BOCCTAHOBUTEIBHBIX
mporeccax.

25.|Coennnenus CEPBHI: 3HaTh crocob monydeHust |[DopMUPOBaTH PeryisiTuBHBIE: § 19 IAnmapat 1yist

CCpOBOI[OpOI[, cepoeoaopodnaﬂ cCpoBOgOpOIa B OTBCTCTBCHHOC VY4YUThIBaIOT TpaBUJIO B MPOBEACHUA XU~
C ITabopaTopuu u ero OTHOILICHHE K TUIAHUPOBAHUM U MHYECKUXPEaK-

Kucroma. y.]'H:(i)H)IB}. CBOICTBa. YMeETh Y4EHHIO, KOHTPOJIE CrIoco0a it (AITXP),

/lemoncmpayuonnslii onsim BaIrChIBaTh YpaBHEHUS FOTOBHOCTH U penteHus mpu- 6op

WNel106pasys npupoonsix cynbduoosu jpeaxnuit, C0COBHOCTD K TT03HABATEIbHEIE: st

CYIbpamos. XapaKkTePU3yHOIIUX CaMOPa3BUTUION  MCIONB3YIOT MIOMCK moJryye-

Vlabopamopnutii onvim Nell. CBOIICTBa CEpOBOIOPOA, B [cCaMOOOPA30BaH  HEOOXOAUMOM HUSI TA30B A

MOHHOM BHJIE, IPOBOJUTL  [HIO. UHPOPMALIUH IS armapat Kummna

THKauecmesennvle peakyuu na

Ka4C€CTBCHHYIO

BBITIOJTHCHUS y‘{e6HHX

IPeakTHBEI,




CYyTb@UO-UOHBL 8 pacmeope.

[PEaKLMIO Ha CYIb(QHI-NOHBI.

3aHaHI/Iﬁ C UCIIO0JIb30BaHUECM y‘le6H0ﬁ

IKOJUICKIIMHU U

P ﬂeznoucmpauuonublﬁ onsim nmuTeparypsl KoMMyHHKaTHBHBIE: XUMHUYECKOE
WNe12: «Ilonyuenue ceposodopodau KoHTpoupyIoT sieficTBue napTHepa. oOopyoBaHHe
U3yueHue €20 Ce0iiCmen.

Vlabopamopnutit onvtm Nol2:

«Cunmes ceposooopooa.

Kauecmeennwvie peakyuu na

Ccepo6o0opoo u cyibpuovyy

26. (CoeIMHEHHUS CEPBI: OKCHUJ] CEPHI  [3HATh CBOWCTBA DopMUPOBATH PeryasiTuBHBIE: § 20 IATImapar 11t

(IV), cepHHCTast KHCIIOTA U €€ CEPHNUCTOTO Ta3a, OTBETCTBEHHOE  YUHTHIBAIOT IIPABUIIO B POBECHUS XH-
CEepHHUCTOM UCIIOTHI. YMETh [OTHOIICHHE K IUIAHUPOBAHUM U MHUYECKHXPEaK-
COJIH. COCTaBIATH ypaBHEHHUS YYEHHIO, KOHTpOIIE criocoba umii (AITXP)
Vlabopamopnutit onvtm Nel3 Th peaxiii, COTOBHOCTD H pelieHus
Kauecmesennvle peaxyuu na XapaKTEepU3YIOLINX CrIocoOHOCTh K [To3HaBaTeJbHbIE:
cyrbum- uonvt 6 pacmeope. CBOMCTBA 3TMX BEIIECTB,  |CAMOPA3BHUTHIO M  VICIIONB3YIOT IIOUCK
Vlemoncmpayuonnolii onvim OOBACHATD IIPUYUHY caM00Opa3oBaH  HeoHXOIUMO
We 13. «H3yuenue ceoiicme BBINAICHNS KUCIIOTHBIX HI0, OCHOBBI uH(OpPMALUHY 171
CepHUCMO20 2a3a U CepHUCMOTL MO IEH, MPOBOUTE PKOJIOTUYECKOH  BHINONHEHHS yIEOHBIX
KuCLombLY KaueCTBEHHYIO PEaKIIUIO KYJIbTYPBI, 3aJaHUM C
Ha CYJIb(UT-HOHBL COOTBETCTBYIOI  KCIIOJB30BAHUEM
el y4eOHOU TUTepaTypsl
COBPEMCHHOMY  KoOMMYHHKATHBHbBIE:
YPOBHIO Kontpomupyror
OKOJIOTMYECKOTO  AeiicTBUE NapTHEPA.
MBILLICHUSL.

27. |CoetMHEHUS CEPBI: OKCHJT CEPBI 3HaTh CBOWCTBA DopMUpOBATH PeryasiTuBHbIE: § 21 PeakTHBBI U
(VI), cepHas KHCJIOTA 1 €€ COJIH. [pa3baBIICHHOM CEPHOM OTBETCTBEHHOE  Paznnyaror 020006 " XHMHYECKOE
TaGopamopnbtii onvim Nol4 KHCJIOTEL. YMeETh OTHOIIIEHHE K pe3ynbTaT ecTBUs 00opyIOBaHKE

3aNKChIBATH YPABHEHHUS YUCHHIO, IMo3HnaBarenbHbIE:
ThKauecmeennvie peaxyuu peaKIii, FOTOBHOCTD 1 BriaJeror ofmum
Hacyneam-uonsl 6 pacmeope. XapaKTepU3yIOIIUX CIOCOOHOCTE K [IPMEMOM pEIIEHHs
P CBOICTBA pa30aBIeHHOM CaMOpa3BUTHION  3aj1ad

CEpHOI KHCIIOTHI, U camo00pa3oBaH  KoMMYHMKATHBHBIE:

Pa3bACHSATH UX B CBETE Hro. JloroBapuBaroTCs 0

MpencTaBIeHU 00 COBMECTHOI

BIEKTPOJIIUTUYECKON JIESITENIBHOCTH,

IMMCCOIMalH 1 MIPUXOJAT K 001IemMy

OKHCIIUTEIBHO-

BOCCTAHOBUTCIIbBHBIX

porieccax, IPOBOIUTH

KAueCTBEHHYIO PEaKIUIOHA

Cynb(daT-uOHBI.

28. |CBolicTBa CEpHOM 3HATH CBOMCTBA JInuHOCTHBIE. PeryiasiTuBHbIE: § 21 PeakTUBEI U
kucinotel/ladopamopnsiii onvim KOHI[CHTPUPOBAHHOMN DOpMUPOBATH HﬂuaHI/IpyIOT cBOU XIMHUECKOE

CEpHO# KUCIIOTHI U CIIOCO0  [0TBETCTBEHHOE  ACHCTBUSA B 00opymoBaHKE

Wol5H3yuenue ceolicme cepHoll

e€ pasOaBiicHUSL.

OTHOIICHUE K

COOTBCTCTBHU C




Kuciomel ’VMCTL OTJINYATh YUCHHIO, MOCTaBJICHHOH 3a1aueiin
KOHLIEHTPUPOBAHHYIO TOTOBHOCTb U YCIIOBUSIMU €€
CEPHYIO KHCIIOTY OT CIIOCOOHOCTB K peanu3anun
[pa30aBICHHOM, camopasputuion  Ilo3HaBaTe/bHbIE:
yCTaHaBJIHNBAaTh camooOpa3zoBaH  Bmazgeror o0mum
BaBUCHMOCTB MEXIY nIo. TIPUEMOM DPEIICHHS
CBOMCTBaMH CEpHOU 3a1a4y
KHCJIOTBI U €€ KoMMyHUKaTUBHBIE:
MPUMEHEHUEM KonTtpomupyrot
JIENCTBUS MapTHEPA
29. [[Moaroroska k A 'YMeTh pemaTh pacuéTHele ([DOpMHPOBATH PerynsituBHbIe:
Bajayn 1o ypaBHEHHAM oTBeTCTBEHHOE  OCYIIECTBISIOT
XMMUYECKHX PEaKIHi C OTHOIIIECHHE K TIOIIarOBBII KOHTPOJIb
MCTIONIb30BaHUEM BEIIECTB, [yUCHUIO, TI0 Pe3yIbTaTy
COZIePKALITIX TOTOBHOCTB U Ilo3naBaTenbHbIE:
OMpeeEHHYIO JIOITO CIIOCOOHOCTH K Bnazerot o6mum
MpUMeECceH. CaMOPA3BUTUION TNIPUEMOM PELICHUS
camMoo0pa3zoBaH  3aaa4y
HIO. KoMmyHuKkaTHBHBIE:
KonTtpomupyrot
JEHCTBHS apTHEPA.
Tema 5. Ceoiticmea azoma u pocghopa (9 u)
30. |A30T: usznueckue u 'YMeTh XapaKTepHu30BaTh DopMUpOBATH PerynsiruBHbIe: § 23
XHMIUECKIE CBOMCTRA. XMMHYECKHE 3JIEMEHTHI HA  [IEJIOCTHOE HJ'IvaHI/IPYIOT CBOM
OCHOBAHWU HX IOJIOKECHUA [MHUPOBO33PCHUE, JCUCTBHA B CBA3H C
B IEPUOUYECKON COOTBETCTBYIOILLl  ITOCTABJIEHHOM 3a7jaueii U
CHCTEMEH CTPOCHHS UX ee YCIIOBHSMH €€ PELICHHUS.
aTOMOB. 3HAaTh CBOMCTBA COBPEMEHHOMY Ilo3naBaTeJibHBIE:
a30Ta. YMeETh OOBACHATH YPOBHIO CraBsaT 1 GOpMyIHPYIOT
[IPUYUHY XUMUYECKOU [pa3BUTHS HAyKH, IeJM U IpoOIeMbl ypoKa
MHEPTHOCTH a30Ta, 151 KoMMmyHHKaTHBHBIE:
COCTaBJIATh YPAaBHEHUS KOMMYHUKaTHBH  AJIEKBaTHO HCIOJIB3YIOT
XMMHUYECKHX PEAKIUH, IO pedeBble cpecTBa A
XapaKTepU3yIOLINX KOMITETEHTHOCT b  3()(h)eKTHBHOTO peIIeHuUs
XMUMHYECKHE CBOMCTBA B OOILECHUH U KOMMYHUKaTHBHBIX 337124
A30Ta, 1 PAa3bACHATb UXC  |COTPYAHUYECTBE
TOYKH 3pCHUA CO CBEPCTHHUKAMM.
MpeCTaBICHUH 00
OKHCITUTEIHHO-
BOCCTAHOBUTCIIBHBIX
mporeccax.
31. |AMMHaK. 3HATh MEXaHHU3M DopMupoBaTh PeryasiTuBHbIE: § 24 JlaTank
Jlemoncmpayuonnsiii onvim Nel4 00pa3zoBaHys HOHA LIEJIOCTHOE HJ'IVaHI/IpyIOT cBOU PIEKTPO-
AMMOHUS, XUMHIECKHE MHPOBO33PDEHUE,  JICHCTBHS B CBS3HU C MIPOBOAHOCTH

Th Ilonyuenue ammuaxa u ez2o




pacmeopenue 6 6ooe.
Vlabopamopnutii

oneim No

«OCHOGHbBLE CBOIICIEA AMMUAKAY

16

CBOIICTBa aMMHaKa.
'YMETBH COCTaBIATh
YpaBHEHHUS peaKiuii,
XapaKTepU3yIOIIUX
XHMHYECKHE CBOMCTBA
aMMHaKa, 1 Pa3bsICHATh
WX C TOYKH 3PCHUSA
MpeICcTaBICHUH 00

COOTBETCTBYIOL]
ee
COBPEMEHHOMY
[YPOBHIO
[pa3BUTHS HAYKH.

MOCTaBJIEHHOM 3a1aueil u
YCIIOBUSIMHU €€ PEIICHHUSI.
ITo3HaBaTenbHbIE:
CraBsaT 1 GOpMyIHPYIOT
LIeJTA ¥ IPOOIIEMBI ypOoKa
KoMMyHUKaTUBHBIE:
KonTponupytoT nerictBus
napTHepa

PIEKTPOIUTUYECKON
ImucconMauy u
OKHCIIUTEIbHO-
BOCCTaHOBUTEIBHBIX
mporeccax.
32. [Ipakmuueckas paboma Ne 6. YMeTh momydaTh dopmupoBaTh PerynsiTuBHbIe: § 25 PeakTuBhI U
Ionyuenue ammuaxa, AMMHAK peaxiuen KOMMYHUKaTHBH HJ'IVaHI/IPYIOT cBOHU XUMHYECKOe
. MOHHOTO OOMEHa 1 VIO IOEUCTBHUA B CBA3U C 06OPYZl0BaHI/I€
usyuenue e2o ceoticms. Th IMOKa3bIBATh OTIBITHBIM KOMIIETEHTHOCT b [IOCTABJICHHOM 3a/1aueii 1
P MyTEM, 9TO COOpaHHBIN B 0OIICHUH YCIIOBHSIMHU €€ PEIICHHUSL.
ra3 — amMMHaK, 19 Ilo3HaBaTebHBIE:
QHATTU3UPOBATh coTpyaHu4YecTBE  CTaBAT U POPMYIUPYIOT
[Pe3yJIbTATHI ONBITOB 1 CO CBEpCTHHKAMHU IIEJIU U IPOOIEMBI YPOKa
ImenaTh 06o01IaroIIe B mpoliecce KoMMyHUKaTHBHBIE:
BHIBOJIBI. yaeOHo- AJIeKBaTHO UCHOIB3YIOT
MCCIENOBATENILC  peueBbIe CPEICTBA IS
KON 3¢ PEKTUBHOTO pelICHHs
NeATebHOCTH. KOMMYHUKAaTHBHBIX 337124
33. |Coy aMMOHMS. 3HATh KaueCTBEHHYIO dopMUpOBaTh PeryasiTuBHbIE: § 26 PeaxTuBbI U
Jlaﬁopamopnblﬁ onoim Nel7 TH [PCAKIUIO Ha NOH KOMMYHUKATUBH HnuaHI/IpyK)T CBOH XUMHUYECKOEC
\Bzaumooeticmesue conett aMMOHUSL CO AMMOHHS. YMETh yto ACHUCTBIS B 01351314 ¢ . oGopyoBarue
byenouam COCTaBIIATh YpaBHEHHA KOMIIETCHTHOCT b [TOCTaBJICHHOM 3aaueiin
TP XUMHYECKUX PEaKIi, B 0OIIEHUN YCIIOBHSIMHU €€ PETICHHMS.
XapaKTepU3yIOMNX 151 IMo3naBaTenbHbIE:
XIMHYECKHE CBOMCTBA coTpyaHuuectBe  CTaBsT U
coJiell aMMOHUSI, U CO CBEPCTHUKAMHU  (hOPMYIHPYIOT IIEN U
Pa3bICHATh UX B CBETE B TIporecce po0IeMbI ypoka
MpescTaBIeHU 00 yueOHO- KoMMyHHKaTHBHbBIE:
PIEKTPOIUTUIECKON uccienoBaresibc  KoHTponupyror
IUCCOLMALIUN. KO JefcTBUS MapTHEPA
e TeTbHOCTH.
34.|A30THas KMCJIOTA. 3HATh CTPOCHUE dopmupoBath PerynsiruBHbIE: § 27 Tepmopesucrop
Jlemoncmpayuonmsie onvimot MOJIEKYJIbI a30THOM EJIOCTHOC YYHUTBIBAIOT IIPABUJIO B HbIA TaTYUK
NeNeI5-17: cdTonyuenue oxcuoa KHCJIOTBI. YMETh MHUPOBO33PDEHUE, IUIAHUPOBAHUH U [TeMIeparypbl,
0OBSCHATB, YEMY PABHBI COOTBETCTBYIOILl  KOHTpOJIE criocoba naryvk pH,
azoma (1) u uzyuenue ezo
BAJICHTHOCTh aTOMa a30Ta [ee peeHus maT4nK

ceolicmer; «OKucienue okcuoa




azoma (11) 00 oxcuoa azoma (IV)»; 1 €ro CTEIEHb OKHUCIICHUSB [COBPEMEHHOMY pa3IuYarT Crocod u PIIEKTPOIPOBOJ
«Bzaumooeiicmeue oxcuda azoma |MOJCKyJe a30THOM YPOBHIO pe3yabTaT ICHCTBHS HOCTH, armnapar
(1V) ¢ 6000ii u Kucnopodom, KHCIIOTEI. YMETh pa3BUTHA ITo3HaBaTenbHbBIE: TS IPOBEICHAS
O T — COCTABILATD yPaBHEHI HAYKH. HCHONB3YIOT TOHCK XIMHIECKIX
XMMHYECKHX PEAKIIHUiA, HEOOXO0IUMOM peakiuii
UTesKaInX B OCHOBE HHPOPMALIUH IS (AITXP),
POU3BOJICTBA a30THOM BBITIOJTHEHHS YISOHBIX MarHUTHasI
KHCIIOTBI, U Pa3bsICHITh 3aaHHl C MeIIaaKa
BaKOHOMEPHOCTHU UX HCTIOJIb30BaHUEM
MPOTCKAHUS. y4eOHO# TUTepaTypsl,
KoMMyHHKaTHBHBIE:
KOHTPOJIHPYIOT
JieficTBUE MapTHEPa
JTIOTOBAPHBAIOTCS O
COBMECTHOM
JIESTEIBHOCTH,
MPUXOJIAT K 001IeMy
PELICHUIO
35. (OkucIuTEILHBIE CBOHCTBA 3HATH OKHCIUTEIbHBIC DopMUpOBATH PeryasiTuBHbIE: § 27 PeakTHBBI U
30THOM KHUCIOTBI CBOIMCTBA a30THOM KHCIIOTHI. [[IEJIOCTHOE IUTAHUPYIOT CBOU XUMHUYECKOE
. 'YMeTb COCTaBIATh MHUPOBO33PEHUE, NEHCTBUA B o0opynoBaHHe
Vladopamopuulii onvim .
8 _  |ypaBHEHHS peakiyii MeXIy [COOTBETCTBYIOII COOTBETCTBHH C
Wel8.M3yuenue ceolicmeazomuotui pa3GaBIEHHO H e HoCTaBIeHHO 3a1a4eiiu
KUCI0Mbl KOHIICHTPUPOBAHHOMN COBPEMEHHOMY  YCJIOBUSMH €€
A30THOW KHCIOTOU U YPOBHIO peanuzanuu
MeTa/uIaMu, OOBSICHATh UXB [pa3BUTHS HayKH. [lo3HaBaTe IbHbIE:
CcBeTe MpejcTaBlIeHUH 00 BJIAEIOT OOIIUM
OKHCITUTEIbHO- MIPUEMOM PELICHHUS
BOCCTAHOBUTEIHHBIX 3amaqy
mporeccax. KoMMyHHUKATHBHbBIE:
KOHTPOJIHPYIOT
JICUCTBHS MapTHEPa
36. |Conu a30THOM KUCIIOTHI — 3HATh KAaYECTBCHHYIO DopMUpOBATH PerynsiruBubie: § 28 JlaTauk
HUTPATEL. [PEAKIIMIO HA HUTPAT- HOHBI. [[[EIOCTHOE IUTAHUPYIOT CBOM PIIEKTPOIIPOBO/T
. 'YMeTh OTIIMYaTh COJIA MHpPOBO33pEHHE, JCUCTBUS B HOCTH
/lemoncmpayuonnwiii onvim Nel8 N
A30THOM KHCJIOTHI OT COOTBETCTBYIOI]  COOTBETCTBHH C
TBObpasyer npupoonsix numpamos u XJIOPUJIOB, CYIb(aTOB, ce IIOCTABJICHHOI 3a1aueiin
pocgamos. CyIb()HI0B U CyIb()HUTOB. [COBPEMEHHOMY  YCIIOBUSMH €€
VIabopamopnutit onvim Nel9 Th 'YMeTh cocTaBisTh YPOBHIO peanuzanun
Osnaxomnenue ¢ azomubimu u YPABHEHHS peaKIuii pa3Butusd Hayky, [lo3HaBaTeibHbIe:
pocchoprvimu yoobpenuamu. [pa310KEHUs HUTPATOB. 1 OCHOBEI BJIAJIEIOT OOIIUM
Vlabopamopmnutit onvim Ne 20 HKOJIOTMYECKOH  MPUEMOM peLICHHUs
«Onpeodenenue aMmMuUauHoll KYJIBTYPBL. 3aja4
CeUumpul U MOUEGUHDL) KommyHnKkaTHBHbIE:
KOHTPOJIHPYIOT
JIEUCTBUS TapTHEPA
37. |®@ochop. CoenuneHus 3HATh aJUIOTPOIIHBIE DopmMupoBath PerynsitTuBHbIE: § 29, § 30 [PeakTHBBHI U




docdopa: okeua pocdopa (V),
opTodochopHast KUCIIOTA U €€
conu. docdopHbie ynoOpeHHs
Vlemonucmpayuonnutii onvtm Nel9
ThO6pasywl kpacnozo gocgopa,

Momudukarmu dpocdopa,
CcBOIiCTBa OEJIOTO U
KpacHoro (ocdopa. YMeTh
COCTaBJIATh YPaBHEHHUS
XUMUYECKHX PEaKLUd,

OTBETCTBEHHOE
OTHOLIEHUE K
YUCHHIO,
TOTOBHOCTD U
CITOCOOHOCTH K

IJIAaHUPYIOT CBOU
JICHCTBHS B CBSI3H C
TIOCTaBJICHHOM 3a1aueil 1
YCIIOBHSIMU €€ PEUICHHUS
Ilo3naBareabHbIE:

XHMMHYECKOE
00OpyHOBaHHE

XapaKTepU3yIOIINX CaMOPa3BUTHION  CTaBAT M GOPMYIHPYIOT
oxcuda gocgopa (V), npupoonsix cBoiicTBa (pocdopa. camM000pa3oBaH  LEJIM U IPOOJIEMBI ypOKa
pocgpamos. HIO. KoMMyHUKaTUBHBIE:
Vlabopamopubwiii onvim aIeKBAaTHO UCIIONB3YIOT
We2 1 Th «I'openue cepot u pocpopa PCYCBBIC CPEACTBA IJIst
Ha 6030yxe u 6 Kuciopooe» 3¢ exTuBHOrO pereHus
Vlabopamopnuwtii onvim Ne22 Th KOMMYHHKATHBHBIX
Th. Osnaxomnenue ¢ azomuvimu u sanat
docgoprbimu yoobperuamu.

38. [[logroroska k A [YMETBb COCTaBIATH DopMupoBaTH PerynsitTuBHbIe:

YpaBHEHHSI pEeaKIHH, KOMMYHUKATUBH  ILIAHUPYIOT CBOH

XapaKTepU3yIOIINX YO JICUCTBHS B CBSI3U C

XHMHYECKHe CBOWCTBA KOMITETEHTHOCT b TIOCTABJICHHOM 3a/1a4eil 1

thocdopa, okcruma B 0OIICHUH YCIIOBHUSIMU €€ PELICHUs

tbochopa(V) udbochopHoit [ Ilo3naBaTenbHbIE:

KHCJIOTBI, U Pa3bSCHATH UX [COTPYAHUYECTBE  CTaBST U (QOPMYIUPYIOT

B CBETE MPEJCTaBICHUN 00 |cO CBEPCTHUKAMH IETH U IPOOIEMBI ypoKa

DIIEKTPOIIUTHYECKOM B rporiecce KomMMyHHKaTHBHBIE:

IMICCOLUAUK 1 yueOHOit aJIeKBaTHO UCIIONB3YIOT

OKHCJINTEIBHO- eI TeIbHOCTH. peyeBbIe CpeCTBA st

BOCCTaHOBUTEIIbHBIX 3¢ dexTHBHOrO permeHus

nponeccax, IPOBOIUTh KOMMYHHKaTHBHBIX

KAQUeCTBCHHYIO PEaKLHIO Ha 3amaq

bocdar-roHsI.

[MoHMMaTh 3HAUCHHUE

MHHEPaJIbHBIX YIOOpeHUI

IJ1s1 paCTeHHIA.

Tema 6. Ceoitcmea yznepooa u kpemnus (7 u)
39. Vraepon, pusndeckue 'YMers xapaktepusoBath  |[PopmupoBarth PerynsiruBHbIe: §31-§
cBoifcTBa. AL1omponus XUMHUYECKHE JIEMEHTHI [IETIOCTHOE IUIAHAPYIOT CBOR 32

IVA-rpynmer Ha MUPOBO33PDEHUE,  JIEHCTBHS B CBSI3U C
yenep oda. ammas, P admm’ OCHOBAaHUHU UX IIOJIOKEHHS. ([COOTBETCTBYIOII  [IOCTABJICHHON 3ajauyein
KapOuH, gynnepensi. B [IEPHUOANIECKOIT ee YCIIOBHSIMH €€ PeIleHHS;
XUMHUECKHE CBOMCTBA CHCTEMEH CTPOCHUS MX COBPEMEHHOMY  pa3NIHYaloT CIocod u
yrIIeposa. ATOMOB. YPOBHIO pe3yJbTaT NeHCTBUS

ZIeMOHcmpal(uOHHblﬁ onslm
We20ThMooenu xpucmaniuueckux

pewémox anmasza u epaguma.

MMeTh TpepcTaBieHUE 00
AIIOTPOITHBIX
Moau(dHUKAIMSIX yriaepoaa.

Pa3BUTHA HAYKH,
138
KOMMYHHUKATHBH

Ilo3naBaTe/bHbIE:
CTaBAT U GOPMYITUPYIOT




3HaTh CBOMCTBAa MPOCTOTO
BEIICCTBA YIS, UMETh
MpencTaBiIeHue 00
ancopOmmu. YMeTh
COCTaBIATH YPaBHEHUS
XUMUYECKHX PEAKLIMIA,
XapaKTepU3yIOIIUX
XUMUYECKHE CBONCTBA
yraepoa Kak
BOCCTAHOBUTEISI U KaK

VIO
KOMIIETEHTHOCTh
B OOIIEHHH CO
CBEPCTHHKAMHU.
DopMupoBaTh
OTBETCTBEHHOE
OTHOLLIEHHE K
YUeHHIO,
FOTOBHOCTE U
CITOCOOHOCTE K

LIeJTU U TIPOOIIEMBI

YpOKa;

BJIAIEIOT OOIINM
MIPUEMOM DEIICHHS 3319
KoMMyHUKaTUBHBIE:
a/IeKBaTHO UCIIOIB3YIOT
pedeBbIe CPECTBA TS
3¢ (EeKTHBHOTO peIIeHUs
KOMMYHHUKaTHBHBIX
3aj1a4; JOTOBapHBAIOTCSO

OKHCITHTETIS. CaMOpPa3BUTHIO U COBMECTHOI
caMo00pa3oBaH  JIESTEIBHOCTH IO
HIO0. PYKOBOJICTBOM YUHTEIIS
40. |(Okcuabl yraepoaa. Yrapuelii u  [3HaTh CBOHCTBa okcuaa  (POPMHPOBATH PeryasiTuBHbIE: § 33-§ JlaTumk
YIJIEKUCIIbIiA rasbl. YTonbHas yriepoma(1V), KOMMYHHKATUBH  y4YHTHIBAIOT NPABUIIO B 35 PIIEKTpO-
KAQUECTBEHHYIO PEaKIIMIO Ha [YIO IJIAHUPOBAHUU H MPOBOTHOCTH,
KHCJIOTa, KapOOHATHI = i
B IYTJICKHCJIBIU I'a3. Ymerb KOMIICTCHTHOCT b KOHTPOJIC crocoba MarHiuTHas M€
/lemoncmpayuonnsiit onsim ITOKa3bIBATH XapaKTep B OOIECHUM peleHus [anka, Ipuoop
We21ThObpasyvt npupoonwvix OKCH[Ia, 3aIIUCBIBATH u KoMMyHHKATHBHbBIE: IUISL TIOJTy YEeH s
KapboHamos u CUNUKAMos. YPaBHEHUSI PEaKIMH, COTPYAHUYECTBE  KOHTPOIMPYIOT AeHcTBUE ra30B KK arla-
VlabopamopHulit onvim XapaKTepU3yOIINX co napTHepa. parKumra
We23THTh. Kauyectsennas peaxuus CBOMCTBA KUCIOTHBIX CBEPCTHUKAMHU. PeryasiTuBHbIE:
Ha YIIEKUCIBIA Ta3. OKCU0B.3HATh CBONCTBA Pa3INYaroT Crocot u
Vlabopamopnutit onvim Ne24Th. YTOJLHO KUCIIOTBI. Pe3yILTaT JACHCTBHS
KauecTBeHHas peakius Ha KapOoHaT- YMeTb COCTaBIATh . Io3naBarenbHbIe:
OH. [YPaBHEHHsI PEaKIIHiA, BJIAJICIOT OOIINM IPHEMOM
TaGopamopnuiii onsim No 25 XapaKTepU3yIOIINX penreHns 3a1au
8 npeBparieHne KapOOHATOBB KoMMyHHKaTHBHbBIE:
«Bsaumodeiicmeue usgecm- PHIPOKApOOHATHI U JIOTOBAPUBAIOTCS O
KOBOIL 86000bl C Y2/1eKUC/IbIM 00paTHO, IPOBOIUTD COBMECTHOI
eazom» Ka4CCTBCHHYIO PCAKIMIO Ha JNCATSIIBHOCTH, IIPUXOIATK
KapOOHAT-MOHBI. 0011eMy peleHUIO
41. IIpakmuueckasa paboma Ne7. 'YMeThb mosTydaTh U Pa3BuBaTh PerynsiTuBHbIE: § 36 PeakTuBBI U
«IMonyuenue oxcuoa yznepooa coOupaTh OKCHJI YMCHHSI OCYIIECTBIIAIOT XUMHIECKOE
. yrmepona(lV) B OIICHUBATh MTOIIIAarOBBIN KOHTPOIIb 000opyI0BaHNE
(1V) u usyuenue ezo ceoiicms.
raGoparopuu u CHTYaluio 1 0 pe3yIbTaTy
Pacnosnasanue kapoonamos». ITOKa3bIBATH HAJTHYHE OIIEpPATUBHO Mo3naBareapbHble:
6 IMaHHOTO Ta3a. YMeThb PUHAMATD CTPOSIT peUueBoe
[Pacro3HaBaTh COJH pereHue, BBICKa3bIBaHKE B
YTOJIBHOM KHCIIOTHI. HAXO/IUTh YCTHO# ¥ IIMCBMEHHO
aICKBaTHBIC ¢bopme
CrIOCOObI KoMMyHHKaTHBHbBIE:
B3aMMOJEHCTBY  yYHUTHIBAIOT PA3HBIC
I ¢ MHEHHS U CTPEMSATCS K




OJTHOKJIACCHUKA  KOOPJAWHALMH
MU BO BpeMsi Pa3JINYHbIX TIO3ULIKI B
MIPOBEACHNUS COTPYJHHIECTBE
MIpaKTUIECKON
[paboTEHI.

42. \Kpemnuii u e20 coeouHenus. 3HaTh CBOWCTBA KPeMHWs, |[Pa3BHBATH Io3HaBaTeabHBIE: § 37 PeakTuBbl 1
[Temoncmpayuonnsiii onvim Ne22 — [OKcnAa kpemuwsi(1V), [YMEHUsI BEIOMparOT Hanboee § 38 XHMMHYECKOE
TE. O6pasus: npupoons: kapGonamos  |TPATHHY Pasmians OLICHHBAThH 3¢ eKTUBHBIC CITOCOOBI 000pynOBaHNE

- Uopasybsl npup p
(hu3MUECKUX CBOHCTB CUTYaINIO U pelIeHus 3a1ad,
[ CUTURAMOS. . BBICIIINX OKCHJIOB OTICpaTHBHO KOHTPOJIUPYIOT U
/labopamopnuotii YTIEpO/Ia U KPEMHHS. MPUHUMATE OILIEHHMBAIOT TIPOIECC U
(3anumamenvuwlit) onvlmNe YMETb COCTaBIIATH pelenue, pe3yJIbTaT AeATENbHOCTH
26« Boipawueanue 6odopocieii 6 YpPaBHEHHS XUMHYECKUX HaXOJUTh HCITONB3YIOT MOUCK
CUTUKAMHOM Kleey [peaKIui, aICKBaTHBIC HEOO0XOIUMOI
XapaKTepU3yIOIIUX CIIOCOOBI HHOOPMAIIHH ISt
CBOMCTBA KPEMHUS, B3aUMOJECHCTBU S BBINOJIHEHUS YUEOHBIX
OKCHIa C OIHOKJIACCHUKA 3aJaHul C
kpemawns(1V).3HaTe MU BO BpeMs UCTIONIb30BaHNEM yUeOHOH
CBOICTBA KPEMHHEBOK MIPOBEICHNUS JIUTEPATYPHI, BIAJICIOT
KHCJIOTBI, KAYECTBEHHYIO  [CAMOCTOATENBHON OGLIMM IIPHEMOM
[PEaKIINIO Ha CHJINKATBHI. [paboTHI. permeHus 3aga4d
[YMeTh cocTaBisTh KoMMyHHKaTHBHBIE:
YpPaBHEHHS XUMHYECKUX JIOTOBApPHUBAIOTCA O
[peaKIui, pactpeneneHuu QyHKIHHA
XapaKTepU3yIOLIHX 1 pojiell B COBMECTHOM
CBOICTBA KPEMHUEBOI JIEATEIIbHOCTH YYUTHIBAIOT
KUCIIOTBL U €€ COJICH. pa3HbIC MHEHUS U
CTpeMsITCS K
KOOP/IMHAIINY Pa3IUYHbIX
MO3UIIUH B
COTPYAHUYECTBE
JIOTOBAapHUBAIOTCS O
COBMECTHOM
JeSTEeIILHOCTH 1101
PYKOBOJICTBOM yUYHTEJIS
43, [[TogrotoBka k TNA 3HaTh CTpoeHHe aToMOB  |DopMHUpOBaThH PeryasiTuBHbI€: BHOCAT
HEMETaJIOB, H3MEHEHNE LIETOCTHOE HEO0OX0/IMMble
CBOMCTB IPOCTHIX MHUPOBO33PDEHHE, KOPPEKTUBHI B JICHCTBHE
BEIIECTB HEMETAIJIOB M MX  [COOTBETCTBYIOLL  MOCJIE €r0 3aBEPIIECHHS
COEIHEHUI! B ee Ha OCHOBE €T0 y4eTa
3aBUCHMOCTH OT 3apsizia COBPEMEHHOMY  cJIeJIaHHBIX OLIMOOK.
SI7]pa aTOMOB HEMETAIJIOB.  [yPOBHIO IMo3HaBaTebLHbIE:

'YMeTb 00BICHATH
CBOMCTBAa HEMETAIOB U
X COCINMHCHHUI B CBETE

[Pa3BUTHA HAYKU,
144

KOMMYHHUKAaTUBH
YO

CTpOSIT peueBoe
BBICKa3bIBaHHE B YCTHOWHU
MMCbMEHHOH hopme
KoMMmyHHUKaTHBHBIE:




MpeJCcTaBICHU 00

IKOMIIETCHTHOCT b KOPPEKTUPYIOT

OKHCITUTEIBHO- B OOIICHUY U JIefCTBUS MapTHEpa
BOCCTaHOBHUTEIIbHBIX COTpYAHUYECTBE
[PEAKLIUSIX U CO CBEPCTHHKAMU
PIIEKTPOIUTUYECKOMN B mporiecce
ITMCCOLTHALINH. yaeOHOMH
e TeIbHOCTH.

44. [MoxarotoBka k TNA 3HaTh cTpoeHHE aToMOB  |(DOpMHpPOBaTH PerynsatuBHbie: [Toaroro
HEMETAJNIOB, U3MEHEHHUE  [[EJIOCTHOE BHOCSIT HEOOXOIUMBbIC BUTBHCS K
CBOWCTB TPOCTHIX MHPOBO33PCHUE, KOPPEKTHUBHI B JIcHiCTBUE KOHTPOJIb
BEILIECTB HEMETAIOB U COOTBETCTBYIOIl  IOCJIE €r0 3aBepPIICHHS HOMY
MX COCAMHEHUU B ce Ha OCHOBE €ro y4era [TecTUpoB
BaBUCHMOCTH OT 3apsja  [COBPEMCHHOMY  CJCJIaHHBIX OLITHOOK. AHIIO
sIpa  aTOMOB YPOBHIO Ilo3naBaTenbHbBIE:

HEMETaJNIOB. YMETh [pa3BUTHUS CTPOST peueBoe
0OBSICHATH CBOICTBA HayKH, U BBICKA3bIBAHUE B YCTHOM
HEMETAIIIIOB U UX KOMMYHUKAaTUBH W IHCbMEHHO (hopme
COC/IMHEHU# B CBETE N KoMMyHHUKATHBHbBIE:
Mpe/CTaBICHUN 00 KOMIICTCHTHOCT ~ KOPPEKTUPYIOT
OKHCIIUTEIBHO- b B OOLICHNH U JIEHCTBHS TapTHEpa
BOCCTAHOBUTEIIBHBIX COTPYIHUYECTBE
[pEAKLMAX U CO
DIIEKTPOIUTHYCCKOM CBEPCTHUKAMHU
ITUCCOIMAIINH. B mpolecce

yueOHOit

NeSITeIbHOCTH.

45. [KoHTpoJIbHOE TECTHPOBAHUE [YMeTh HMCIIONIB30BaTh DopMUpOBATH PeryasiruBhbIe: [ToBTOpH

no noopazoeny «IIpakTuKyM NPHOOPETEHHBIE 3HAHMSA.  (OTBETCTBEHHOEC  OCYLIECTBISIOT Tb TI0
. OTHOLIICHUE K HOLIArOBbIA U UTOTOBBII y4eOHHK y

M0 U3YYE€HHIO CBOMCTB

YYCHHIO, KOHTPOJIb IOPE3YJIbTATY MaTepural
NMPOCTBIX BEUICCTB FOTOBHOCTE H FTIaBBI
HeMeTa/LIOB HX COeJIMHeHUi» CIIOCOOHOCTD K

CaMOPa3BUTHION

caMmo00pa3zoBaH

HI0.

Tema 7. Oowue u unousudyanvhvie ceoiicmea memannos (11 u)

46. |O6Me pu3nIecKue u YMeTh NpUMEHATH DopMupOBaTh PeryasituBHbIe: §39-42,  |PeakTuBbHI U
X IMHYECKHIE CBONCTBAMETAIUIOR:  [PHAHWA O 5 [[ETOCTHOE IPUHAMAIOT U lymop. 4, XHMHYIECKOE
DeAKITHH C META/UTMIECKOM CBS3M  [MHPOBO33pEHHE, COXPAHSIOT yueOHYIO [TeCTOBbIC  [00OpYHOBaHKE

IS pasbACHEHUS COOTBETCTBYIOIICE 3a7a4qy, ITTAHUPYIOT BaIaHus,
HEMETAJUIAMH, KHUCJIOTaMH, (bM3MYECKUX CBOHCTB  [COBPEMEHHOMY CBOM JICHCTBHS B
coisiMu. BoccTaHoBUTENIBHEIE METaJJIOB. YPOBHIO Pa3BUTHA COOTBETCTBHHU C
CBOICTBA METAILJIOB. 'YMeTb [0J1b30BaThCsl  [HAYKH. II0CTABJICHHOM 3a/a4eiiun
Drexmpoxumuueckuil psio PICKTPOXNMHUCCKIM YCIIOBHSIMH €€




HAnpsoceHull Memaiios.
Vlabopamopnutit onvim Ne27 Th.
Bzaumooelicmeue Memauios ¢
pacmeopamu conetl.

P

V[emoncmpayuoHHbll OnbIM
We23 ThHszyuenue obpasyos

memaiioe.

TP

PSIIOM HAPSKCHUH
METaJLIOB,

COCTaBISITh
YPaBHEHUSI
XUMHICCKHX PEaKIuii,
XapaKTepPHU3YOIIHX
CBOICTBA METAJIOB, H
OOBSCHSITH CBOWCTBA
METAILIOB

B CBETE
npescTaBiIeHUi 00
OKHCITHTETBHO-
BOCCTAHOBHUTEITHBIX
mporeccax.

peanzanuu [lo3HaBaTeIbHBIE: HCIIONB3YIOT
3HAKOBO —CHMBOJINYECKHUE CPEICTBA
KoMMyHHMKATHBHbIE: apI'yMEHTHPYIOT CBOIO
MO3ULHUIO U KOOPAUHUPYIOT €€ ¢ MO3UIIHI
[apTHEPOB B COTPYIHUYECTBE ONPEALIISIOT CBOIO
IIMYHYIO MTO3UIINIO, aICKBATHYIO

Mg pepeHINPOBAHHYIO

CaMOOLICHKY CBOUXYCIIEXOB B yueOe

47.

[1{e1o4uHbIe METAJLIIBI.
CoeHEeHUS ISITOYHBIX
METaJlI0B
V[emoncmpayuoHHblil OnbIM

Wo24 Bsaumooeticmsue wenounwix
Memannos ¢ 8000l.

TP

'YMeThb
XapaKTepU30BaTh
[IeTI0YHbIE METAIUIbI Ha
OCHOBaHMHU UX
MOJIOXKCHHUS B
[epruoINYECKON
ra0JInIEe U CTPOCHUS
ATOMOB, COCTaBJIATh
YpaBHEHHUs peaKLui,
XapaKTepU3yIOIUX
CBOMCTBA LIEIIOYHBIX
METAJIIOB, U OOBSICHATD
X B CBETE
Mpe/ICTaBICHUH00
PIEKTPOITUTUIECKON
ImCCOMaIuy U
OKUCJIUTEIBHO-
BOCCTAaHOBUTEIHHBIX
[poLeccax.

DopmupoBats PeryasiTuBHbIE:
OTBETCTBCHHOE [UIAHUPYIOT CBOU
OTHOIIICHHE K JICUCTBHUS B CBSA3U C
YUEHHUIO, MIOCTaBJICHHOM 3a1aucii 1
FOTOBHOCTD U YCIIOBHSIMU €€ PEIICHMUS,
CIIOCOOHOCTD K YYUTHIBAIOT MPABIIIO B
€aMOOOpa30BAHMIO.  INIAHMPOBAHMH H
KOHTpOJIE criocoda
peteHus
Ilo3HaBaTe/IbHBIC:
CTaBsT U GOPMYITUPYIOT
LEJH U TPo0JIeMbl YpoKa
UCIIOJIB3YIOT MTOKUCK
HEOO0XOAUMO
HHPOPMALIUH IS
BEITIOJTHEHUSI YIE€OHBIX
3aJIaHuH C
HCIIOJIb30BAaHHEM
y4eOHO JuTepaTypsl
KoMMyHHKaTHBHbBIE:
aJIEKBaTHO UCIIOJIB3YIOT
peyeBbIe CPeICTBA IS
3¢ pexTHBHOTO penIeHus
KOMMYHHUKATHBHbBIX 33/1a4
YUHUTHIBAIOT pa3Hble
MHEHUS 1
CTpeMsTCs K
KOOpAWHAIH

§ 43

PeakTuBbI U
XMMHYECKOe
o0opynoBaHHe




[Pa3JIMYHBIX MMO3HUIINI B

COTpYTHUYECTBE
48. (CBOICTBA  IIEJIIOYHO3EMEJBHBIX |YMETH DopmupoBath PerynsiTuBHbIE: § 44 PeakTHBEI N
METALIOB ¥ UX COCAMHECHUIL. XapaKkTepru30BaTh LICJIOCTHOC HJ'I?HI/IpyIOT CBOM XAMHUYCCKOC
. piemenTs! || A- rpynmsl (MupoBO33peHne, JEHCTBUS B CBS3H C obopynoBanne
Vlemoncmpayuonnwtit onvtm Ne25 . .
2 N Ha OCHOBAaHHH HX COOTBETCTBYIOLIIEE MTOCTABJIEHHOM 3a7adel U
Bzaumooeticmeue  WéI0UHO3EMENbHBIX
. MOJIOKEHHUS B COBPEMEHHOMY YCIIOBUSIMU €€ PEIlIeHNUS,
premanios ¢ 6000u. MePHOANIECKON YPOBHIO pa3BUTHS Al0T MPABHUIIO
N WTHIBAIOT PABUJIO B
Obpasyvl 8adNCHETUUX NPUPOOHBIX ya p
. TaGIIUIE U CTPOCHUST  [HAYKH, [UIAHUPOBAHUU U
COeOUHEHUT MASHUS, KATbYUSL.
TP ATOMOB. YMETh KOMMYHHMKATUBHYI)  KOHTpOJIE criocoba
COCTABJIATh YPAaBHCHHS [KOMIICTEHTHOCTb B peIlICHHS
peakuuii, OOLIEHUM U IMo3HaBaTeNbHBIE:
XapaKTepU3yOIINX COTPYZHMYECTBE CO  CTABAT U (POPMYIIUPYIOT
CBOMCTBA KaJIbLIUS U [B3POCJIBIMU H 1M U TIPOOIIEMBI ypOKa
ero COeANHeHU, U CBEpCTHUKAMHU. HCIOJIB3YIOT IIOUCK
0OBSICHATL HX B CBETE HEOO0XONMOIT
MpeICTaBICHUI00 HHPOPMALIUH IS
PIIEKTPOTUTHYECKON BBIMOJIHEHHS YIEOHBIX
ITICCOLUAIINH U 3aJ[aHu# ¢
OKHCIIUTEIBHO- UCIIOIb30BAHHEM
BOCCTAHOBUTEIIbHBIX yaeOHOI TUTepaTyphl
nporeccax. KoMMyHHKATHBHBIE:
aJIEKBaTHO UCIIOJIB3YIOT
peueBble CpeCTBa s
3¢ (GEKTHBHOTO PEIICHUSI
KOMMYHHKATHBHBIX 3a/1a4
YUHUTHIBAIOT Pa3HBIC
MHEHUS U CTPEMSITCS K
KOOPIUHALMU PA3ITUIHBIX
MO3ULNI B
COTPYTHUYECTBE
49. |CBoiicTBa COEIMHEHUI KAJIBIIUS. 3HATH KaueCTBEHHYI0 |DOPMHUpPOBATH PeryasiTuBHbIe: § 45 PeakTuBbI M
DKecTkocTh Bozibl Jladopamopuwiii  [PEAKIAIO ga HOHBI HerocTHOC THIHHPYOT CBO XngeCKoe
KaJIbIHsl. 3HaTh, YeM  [MHUPOBO33PEHHUE eHCTBHUS B CBS3H C oOopyoBaHHE
onovtm Ne28 Th. Osnaxomnenue co ’ P p ’ A - . by
y 00ycIioBIeHa COOTBETCTBYIOIIEE MOCTABJICHHOH 3aja4ueii u
C8OTICMEAMU U NPESPAUEHUSMU .
PKCCTKOCTb BOJIBI. COBPECMCHHOMY YCIOBHUSMH €€ PCIICHUS,
Kapbornamos u eudpoxapbooHamos.
a6 . V629 YMeTh pa3bacHATE [VPOBHIO Pa3BHUTHS YUUTHIBAIOT MIPABHJIIO B
0
aoopamopHviu oOnvim J¥e CrOCOGBI YCTPAaHEHUs  [HAyKH, U IIAHAPOBAHUH 1
TBYcmpanenue scecmkocmi 800bl8  |yEctkocT BOJDL. KOMMYHHUKATUBHYIO  KOHTpOJE crocoba
OOMAUIHUX YCIOBUSX KOMIICTEHTHOCTb B PEILCHUS
o01IeHNN 1 IMo3naBaTenbHbIE:

COTPYAHUYIECCTBE CO
B3POCJIBIMHA U

CBCPCTHUKAMMU.

CTaBsIT U POPMYIUPYIOT
LIETH | TIPOOIEMBI




YPOKa HCIIOJIB3YIOT ITOUCK HEOOXOIMMOM
mH(pOpMaLMK 1J1s BBITOJHEHUS y4eOHBIX
BaaHMiA C HCIIOIB30BAHNEM YICOHOMH
nuTepaTypsl KoMMyHUKaTHBHBIE: aJeKBaTHO
MCIIONB3YIOTPEUeBhIe CPEACTBA IS

PG GEKTHBHOTO peIIeHIsI KOMMYHHUKATHBHBIX
3agay y4UTHIBAIOT Pa3HbIe MHCHUS U CTPEMATCS
K KOOpIMHALUH PA3INYHBIX O3ULIUHA B

COTpYTHUYECTBE
50. |CBolcTBa ATIOMUHHAS 'VMeTb COCTaBIATH DopMHUPOBATH PeryasiTuBHBIE: § 46 PeakTuBbl 1
Jlemoncmpayuonisiii onvim ypaBHEHHUS _ [nexnoctroe IUIAHUPYIOT CBOU XHMMHYECKOE
Ne26B3aunooeticmeie anomunis ¢ XHUMHYCCKUX PCaKIUM, [MHPOBO33pPCHHUE, JIEACTBUS C 3 3 000OpynoBaHNE
bo00ii. Opasybi savcneiiuix XapaKTepH3YIOLIHX COOTBETCTBYIOIIEE MOCTABJICHHOH 3a1a4eiin
MPUPOOHBIX COCOUHEHU ATIOMUHUS oOuue ceoiicTea COBPCMCHHOMY YCJTIOBHAMH €€ PCLICHITA,
TP QTIOMHUHUS, OOBSCHSTH |YPOBHIO PA3BUTHS OLICHUBAIOT
OTH PEaKIMU B CBETe  |[HAYKH, U MPaBUIIBHOCTh
npeCcTaBIeHHi 00 KOMMYHUKATUBHYIO  BEINOJIHEHUS AEHCTBHS
OKHCITUTETBHO- KOMIIETEHTHOCTh B [[03HABATEJIbHbIE:
BOCCTAHOBUTEJBHBIX  |0OIIEHUH CaMOCTOSATEIHHO
mporeccax. COTPYIHHYIECTBE CO  BBUICNSIOT U
CBEpCTHUKAMH B hOpMYyIHPYIOT
npouecce yueOHOH — mo3HaBaTENLHYIO €N,
eI TeIbHOCTH. UCTIONB3YIOT 00IIHe
MPUEMBI PEIICHNUS 3a/1a4
KomMyHHuKaTHBHBIE:
JOITYCKAIOT BO3MOXKHOCTb
PAa3IUYHBIX TOYEK
3pEHUS], B TOM YHUCIIE HE
COBITA/IAIOMIHX C UX
COOCTBEHHOHU 1
OPHEHTHPYIOTCS Ha
TMO3HIIMIO TAPTHEPA B
o0IIeHNY 1
B3aUMOJIEHCTBUI
51. |AMpoTepHOCTH OKCUAa U [YMerb 10Ka3bIBaTh DopmuposaTsh PeryasiTuBHbIe: § 47 PeakTuBbl 1




TUAPOKCUIA aJITFOMUHUSA. aM(pOTEPHBIN XapakTep [[EIOCTHOE IJIAaHUPYIOT CBOU XIMHYECKOE
Jlabopamopnuiii onvim Ne30 Th. COCIMHEHUS, MHUPOBO33PEHUE, JIEUCTBUS C 5 5 00OpyHOBaHKE
[onyuenue 2udpokcuda aniomunus u COCTaBIISITh YPAaBHEHUS [COOTBETCTBYIOIIEE MOCTaBJICHHOM 3aauciin
esaumodeiicmene eco ¢ xuciomamu u  (COOTBETCTBYIOIIIX COBPEMEHHOMY YCIIOBHSIMU €€ PEIICHHUS,
wenouan. XIMHYECKIX PEaKIIiH [yPOBHIO Pa3BUTHS OIICHUBAIOT
TP OOBSCHATH UX B CBETE [HAYKH, H MIPaBHIHHOCTD
MpeICTaBICHNI00 KOMMYHHKATHBHYIO  BBIIIOJHEHUS JICHCTBUSA
PIEKTPOITUTHICCKOM KOMIICTCHTHOCTD B IMo3HaBaTeJbHBIE:
IMHCCOIUALIMH. OOIICHUH 1 CaMOCTOSITEILHO
COTPYIHUYECTBE CO  BBIACTSIOT U
CBEPCTHUKAMH B (hopMyIHPYIOT
mporecce yueOHoi MO03HABATENbHYIO 1Eb,
TesITCILHOCTH. HCTOJNB3YIOT 00IIHe
TIpUEMBbI pElIeHUS 3a/1a4
KoMMyHUKaTUBHBIE:
JIOITyCKAfOT BO3MOXKHOCTP
Pa3IHYIHBIX TOYEK
3peHMs, B TOM YHCIIC HE
COBIAJAIONINX C UX
COOCTBEHHOH U
OpUEHTHUPYIOTCS Ha
TIO3UITUIO TIApTHEPA B
OOILEHNH U
B3aUMO/ICHCTBHH
52. Kemneso. 3HaTh cTpoeHue aroma [PopMUpOBATH PerynsitTuBHblie: § 48 JlaTamk
lemoncmpayuonnslii onvim bKesesa, ol)nmqecvxne U [[EJOCTHOE HJ'IuaHI/IPYIOT cBOU TaBIICHUS
No2706pasysi pyd aceresa. XMMHYIECKHE CBOHCTBA [MHpPOBO33PEHUE, JIEUCTBUS C § §
Corcucanue xcenesa 6 kuciopode u bkene3a. YMeTh 5 COOTBETCTBYIOIICE IIOCTaBJICHHON 3aa4yeiu
iope. [Pa3bSICHATH CBOMCTBA  [COBPEMECHHOMY YCIIOBHSIMU €€ PEIICHMUS,
UTagopamopnstii onvim Ne 31 bKeJie3a B CBeTev YPOBHIO Pa3BUTHS OIICHMBAIOT
MpencTaBiIeHU 00 HayKH, U MPaBUIILHOCTD
«OKucnenue cenesa 60 61aAIHCHOM o
OKHCIITUTEILHO- KOMMYHUKATUBHYIO  BBITIOJTHEHWUSI IEHCTBUS
6030yxe» BOCCTAHOBHUTEILHBIX  |[KOMIIETEHTHOCTH B ITo3naBareabHbIE:
mporeccax u 0OILIEHNN U CaMOoCTOATETBLHO
DIIEKTPOJIUTHIECKOM COTPYIHUYECTBE CO  BBIACTSIOT U
T CCOIUALIMH. CBEPCTHUKAMH B bopMyIHpYOT

nponecce yueOHoit
IesITeIbHOCTH.

TI03HABATENBHYIO IEITh,
HCTIONB3YIOT 00IIne
TIPUEMBI PELIeHHs 33134
KomMmyHuKaTHBHBIE:
Homyckatot
BO3MOKHOCTB
Pa3IUYIHBIX TOYEK
3peHwus, B TOM YHCIIEe HE




COBIIAAIOIINX C UX

COOCTBEHHOM.
53.|CBoiicTBa COeqMHEHHII >Keie3a: [3HATh CBOWCTBA DOpMHPOBATE PeryasiTuBHbIE: § 49 PeakTHBEI N
OKCHIOB, THAPOKCHIOB M COJEi coenuHenuii Fe(ll) u  [memocrHoe [InanupyroT cBOM XUMHYECKOE
Fe(lll). Ymets MHpPOBO33PEHHE, neicTBUsA C oOopynoBaHHe
)Kene?’a(“ 1 “I)' COCTaBJISITh YpaBHEHHUS [COOTBETCTBYIOIIIEE IMOCTaBJICHHOM 3aadeiin
Vlabopamopnetii  onvim  Ne32Th' (coorpercrByrommx COBPEMEHHOMY YCIIOBUSMH €€ PELICHHUS,
[onyuenue 2udpoxcudos xcenesa(ll) u  peaxmmii B cBere YPOBHIO Pa3BUTHS OIIEHHBAIOT
(1) u  63aumodelicmeue  Ux  C [pescraBiIcHUi 06 HayKH, NPaBHILHOCTD
Kuciomamu u wenodamu. BIEKTPOIUTUYECKOM KOMMYHHMKATUBHYIO  BBINOJHEHUS ACHCTBUS
IMECCONMaUy | KOMIIETEHTHOCTb B IMo3HaBaTelbHbIE:
P OKUCITUTEIBHO- 00IICHNN U CaMOCTOATENBEHO
BOCCTAHOBUTEJBHBIX  [COTPYAHUYECTBE CO  BBIACISIOT H
rporeccax. CBEpCTHUKAMU U bopMyIHpYOT
B3pPOCIIBIMHU. MO3HABATENHHYIO I1ETTb,
HCTIONB3YIOT 00IIHUe
MPUEMBI PEIICHHS
3agaq
KoMMyHHKATHBHbIE:
Honyckarot
BO3MOXKHOCTb
Pa3IUYHBIX TOYEK
3pEHUSI, B TOM YHCIIE HE
COBIIAIAIOIIHX C UX
COOCTBEHHOH.
54. [Ipakmuueckas paboma Ne8. YMeTb IpUMEHSTH Pa3BuBaTh ymMeHHs  PeryasiTHBHBIE: § 50 PeakTHBBI 1
Pewenue TeOpeTHUYECKHE 3HAHHS |OLEHHBATH CUTYallHio  OCyIecTBIAIOT X IMIIECKOE
Ha IMPaKTHUKE, 1 OIICPAaTUBHO OIArOBBINA KOHTPOJIb 060py110BaHI/Ie
PKCRepumenmajibHblx 3a0au
OOBSACHATD MPUHUMATh PEMICHUE, M0 pe3yIbTaTy
no meme «Oougue u HaOJIIOAEHUS U HAaXOAWUTHbaJeKBaTHbIE [lo3HaBATEJIbHBIC:
UHOUGUOYAIbHBIE CEOUCMEA pe3ysbTaThl CII0CO6bI CTposT pedeBoe
memaJsijioe)). TB MPOBOAUMBIX ONIBITOB, BSaHMOZleﬁCTBHﬂ C BBICKA3bIBAHUE B yCTHOﬁ
TP XapaKkTepU30BaTh OJHOKJTACCHUKAMH BO 1 NHMChbMEHHOH(OpMe
[YCIIOBHS TEUCHUS BpeMsi IIPOBEICHUS KoMMyHHKATHBHBIE:
peakuuil 10 KOHA B |[IPaKTHYECKOMH VYUUTHIBAIOT pa3Hble
[pacTBOpax [pabOoTBHL. MHEHUSI U CTPEMSITCS K
DIICKTPOJIMTOB. KOOD/IMHAIINH
Pa3UYHbIX MO3UIUH B
COTPYIHUYIECTBE
55. [Moaroroska k TUA O600mMTE 3HaHus 10 |[POPMHUPOBATH PeryasTuBHbIe: [ToBTOpU
reMe «MeTalb» LEJIOCTHOE BHocsaT HeoOxonuMbIe Thb TEMY
MHUPOBO33pEHHE, KOPPEKTHBHI B «MeTamt
COOTBETCTBYIOIICE JEHUCTBHE MOCIIE €ro bD».
COBPEMECHHOMY 3aBEpILICHHS Ha OCHOBE

YPOBHIO pa3BHUTHS

HaYKH,

€ro M ydera Xxapakrepa
CIIeJIAaHHBIX OMINOOK




KOMMYHUKATHBHYIO
KOMIIETEHTHOCTD B
0OILIEHNH 1
COTPYHUYECTBE CO
CBEpCTHUKAMU H

KoMMyHHKaTHBHBIE:
KOHTPOJUPYIOT
JICUCTBHS MapTHEpa

B3POCIBIMH.
56. [KOHTpOJIbHOE TECTHPOBAHME YMeTh ncnonb3oBath [ POpMUPOBATH PeryasiTuBHBIE: [ToBTOpH
ho no Op azoe Y «Hp AKTHKYM nproOpeTEéHHbIC OTBETCTBCHHOEC OCyHleCTIEHHIOT [Tb 110
. BHAHUS. OTHOILICHHE K WUTOTOBBIN U YIeOHHK Y
10 U3Yy'ICHUIO CBOUCTB YYEHHIO, HOLIATOBEIA KOHTPOIb MaTepHa
MPOCTHIX BEIIECCTB METALJIOBHUX TOTOBHOCTD U TI0 PE3yJIbTATY CJ1aBbI

coeIMHEHHUI»

CIIOCOOHOCTH K
CaMOpa3BUTHIO U
caM000pa30BaHHIO.

Ilo3HaBaTebHbBIE:
CTPOSIT B MUCbMEHHON

¢dopme.

Pa3gen 5. OcHOBBI ONBITHO-IKCIIEPUMEHTATbHOM

U NPOEKTHOM AesiTejbHOCTH (124)

57.Texunka  0€30MacCHOCTH IPHU |Ymenue 1.Pa3zButHne PeakTUBBI U
BBIITOJJTHCHHUN CaMOCTOATCIBbHBIX [XapakTepu30BaTh BHyTpeHHeI;‘I IIO3UIHNHU XUMHYCCKOEC
OIIBITOB U  JKCIIEPUMEHTOB B [gayxHeiimue [IKOJIPHUKAaHA YPOBHE oOopyIoBaHIe
TOMAaIIHUX  YCIHOBUSAX H € [xymuueckue MOJIOKUTEIEHOTO
MCIIOJb30BAaHUEM  O0OPYMOBAHUS |qomsTis: OTHOILIEHHS K IIKOJIE,

XI/IMI/I"ICCKOP’I Ha60paTOpI/II/I XUMHUYECCKUI IMOHUMAaHUA
bieMeHT, HE00X0UMOCTH
KiaccupUKaIHsI y4CHHUS,

BEIIECTB BBEIPAKEHHOTO B
peo0JIaaHiu
yaeOHO-
MO3HABATEIBHBIX
MOTHBOB H
MPEIITIOYTCHIH
COIMATILHOTO cITocoba
OLIEHKY 3HAHUMH;
2.DopmupoBaHue
BBIPAYKEHHOU
yCTOITunBOI yueOHO-
[M03HABATEIHHOMN
MOTHBAIMH YICHUS

58. lIpaxmuueckas paboma Ne9. Mcrosnp30BaHue . OpueHranus Ha K.YV PeakTHBBI 1
Th Oopawenue co cmekiom ITabopaTopHOr006OpY | MOHMMaHME NPHYMH YMeHuss  paborath B XUMHUYECKOE
(ccubanue cmeKaAHHOU IMOBaHMS M CTEKISTHHOM | ycmexa B ydeOHOM — mapax. 06opyIOBaHKHE
mpyoKu, uzzomoenenue: MOCY/IbI, IPOBEICHIE JIeITEeIIbHOCTH; ILYVY].
nRUNEMKU; KARUNAAPOB8, HECJIOKHBIX . YueOHo- VYmenns HaO0JII01aTh,
npocmenuiux y3ioe; PKCIIEPUMEHTOB IS MMO3HABATEIIbHBIHN JenaTh  BBIBOABI  TIPHU
npocmeiiuiux npudopos) ImoKa3aTenbCcTBa WHTEPEC K HOBOMY  IIPOBEIEHUU OIIBITOB.

BBIIBUTaEMBIX yueOHOMY P.YVA.

[peIO0JI0KEeHHUIA; MaTepuany u YMmenue

OTHCaHue croco0aM pemieHruss  CaMOCTOSITEIBHOTO

HOBOM YaCTHOM

BCICHUA




PE3yJIbTATOB ATHX
pabot

Bagaun

3KCTIEPUMEHTAIbHON
NIESITETTBHOCTH,
OTIMCHIBATH
XUMHUUYECKHE PEAKIIHH,
Ha0Jo1aeMble B X0J1e
IKCIIEPUMEHTA.

59.

XUMHIYEeCKUH aHAIIN3:
KaueCTBEHHBIN U
KOJHNYECTBEHHBIN

3HaHHE OCHOB
XUMHYECKOTO
aHamu3a

|.OpueHTanus Ha
MOHUMaHHUE MPUIHH
ycriexa B yueOHOH
JIEATEIIBHOCTH,

2. YyeOHo-
IM03HABaTEIbHBIN
HHTEpeC K HOBOMY
yaeOHOMY
MaTepuany u
crioco0am perreHus
HOBOM YacTHOM
3a7a9n

K.YY/.

1. Ymenue

JIOTOBapUBAaThLCS U

MPUXOANTH K 00IIEeMy

PELICHHIO B COBMECTHOM

JIESITENbHOCTH;

2.YMeHne npoTyKTHBHO

pa3penrat KOH(INKTHI

Ha OCHOBE y4eTa

WHTEPECOB M HO3UINH

BCEX €r0 Y4aCTHHKOB

ILYYA.

1. ®opmupoBaTh

yYMEHHE IIPOBOUTH

CpaBHEHHE U

Kiaccu(UKaIUIO 110

3aJaHHBIM KPUTEPHSIM;

2.®opmupoBats y

yUaIIXcst

MPE/ICTaBIICHUE O

HOMEHKJIaType

HEOPraHMYECKUX

COEIMHEHU.

P.YVYI.

. YMEHHUE yYUTHIBATH
BBIJICJICHHBIC YUUTEIIEM
OPUEHTUPBI ICUCTBUS B
HOBOM Y4€OHOM
MaTepHaie B
COTPYAHHUYECTBE C
yauTeneMm;

2. YMeHue
IUTAaHUPOBATH CBOU
JIEUCTBHUS B
COOTBETCTBHUH C
[IOCTABJICHHOW 3aiaueil
U YCIIOBUSIMU
ee pean3anny.

IPeakTHBBI U
XUMHUYECKOE
00OpyHOBaHKE

60.

TeopeTnueckue

OCHOBBI

OHLITHO-BKCHepHMCHTaHBHOﬁ u
HpOGKTHOfI JACATCIIBbHOCTH.

'YMeHne 00bsICHSITE
BAaKOHOMEPHOCTH
M3MCHCHHUS CBOICTB
BEILECTB , 3HAHNE

1.Pa3zButne
BHYTpEHHEH
MO3UINH IIKOJIbHNKA

Ha ypOBHE

K.YVI.

1. YMenue:

* CTPOUTD MOHSATHBIC
TS TapTHepa

PeakTuBEI 1
XUMHYECKOE
o0opynoBaHHe




OCHOB
PKCIIEPUMEHTATBHON U
[MPOEKTHOM

e TeIbHOCTH

[T0JIOKUTEIHLHOTO
OTHOILEHMS K IIKOJIE,
[TOHUMAaHHUS
HEOOX0JUMOCTH
yaeHus,
BBIPAYKEHHOT'O B
Mpeo0aTaHu
yaeOHo-
[T03HABATEIbHBIX
MOTHBOB U
[peAnoYTeHUN
COLMAJIBHOTO criocoba
OLICHKY 3HAHUM;
2.DopMupoBaHUe
BBIPAYKEHHOM
ycToiunBOi yueOHO-
[MO3HaBaTEIbHOMN
MOTHUBAIIUU y‘-IeHI/ISI.

BBICKa3bIBAHU,
YYUTHIBAIOIIHE, YTO
TapTHEpP 3HACT U BUJINT,a
YTO HET;

* 33/1aBaTh BOTIPOCHI,

* KOHTPOJIUPOBATH
JIEHCTBUS MapTHEpA.
ILYVY/.

YwMmenue:

* OCYILIECTBIISTH aHAJIH3
00BEKTOB C
BBIZIEJICHUEM
CYILIECTBEHHBIX U
HECYIECTBEHHBIX
MIPU3HAKOB;

* OCYILECTBIIATH CHHTE3
KaK COCTaBJIEHUE
LICJIOTO U3 YacTei.
P.YVI.

YMmenus:

1.0cyiecTBIATh

UTOTOBBIN U

TOUIAroBbI KOHTPOJIb

10 Pe3yiIbTaTy;

'. AJleKBaTHO
BOCTIPHHAMATbH OIICHKY
YUUTEIS;

3. Paznmuats criocob u
pe3ynbTar NeUCTBUSA

61.

Bp100p TeMbI IpOEKTA.
[InannpoBaHue NEATEIBHOCTH.

'YMeHue IUIaHUpOBaTh
COOCTBEHHYO
HKCTIEPUMEHTAIBHYIO
IMesTeIbHOCTS ,
YMEHHE BBIABUIATh
CHITOTE3BI, CTABUTH
MPOEKTHBIE 33/1a4H.

Pa3BuBaTh
CIIOCOOHOCTH K
CaMOOIICHKE Ha
OCHOBE KPUTEPHSI
YCIIEITHOCTH
yueOHOH
IeITeIbHOCTH

K.YVY/.

1. YMenue

JIOTOBAapHUBATECS U

HNPUXOANUTH K 00IIEeMy

PELIEHNI0 B COBMECTHOM

JeSITeIbHOCTH;

2.YMeHne nNpoayKTHBHO

paspermarb KOHQIUKTHI

Ha OCHOBE ydJeTa

HMHTEPECOB U MO3ULUN

BCEX €r0 Y4aCTHUKOB

ILYVYA.

1. YMeHue npoBoauTh
CpaBHEHHE U
KJIacCU(UKAIHIO IO
3a/JaHHBIM KPUTEPHSIM;

2. dopmMupoOBaTh y
yYaImXCs

MIpEICTaBICHAE O




HOMCEHKJIATYPE HEOPTaHNICCKNX

coenuaenuit P.YY /.

1. YMeHue yuynuThIBaTh

BBIJICJICHHBIE YUUTEIEM
OPHEHTHPBI JEHUCTBHS B
HOBOM y4eOHOM
Marepuaie B
COTPYJHUYECTBE C
yUHUTENIEeM;

2. YMmeHue

MJIaHUPOBATH CBOU Z[eﬁCTBPIH B COOTBCTCTBUU C
[MOCTaBJICHHOI 33)18.‘{61711/1 YCJIOBUAMU €€

peanu3aryy.

62. [Toaroroska npoekTa.Coop |VYmenue mnanuposats |1.Passutue K.YYI. PeakTuBbI U
WH(pOpMaIUu o JIAaHHOM [COBCTBEHHYIO BHYTpeHHe# mo3unuu 1. YMeHne: XIMHIECKOE
reme.MoaenupoBaHue PKCIIEPUMEHTAIBHYIO  [IIKOJbHUKAHA * CTPOUTDH HOHSTHBIC IS 00opyznoBaHue
MMPOEKTHOM AeATEIbHOCTH. eI TeNIBHOCTS , CaMOCTOSITETIBHOE napTHepa

YMEHHE BBIABHTATh MPOEKTUPOBAHNE BBICKA3bIBAHHS,
THITOTE3BI, CTABUTH yaeOHO#H YUHUTHIBAIOIINE, YTO
MPOEKTHbIE 331a4H, eI TeIbHOCTH NapTHEp 3HAeT ¥ BUIUT,
cobuparth 2.DopmupoBaHue a 4TO HET;
nHdopmanuio u3 BBIP)KCHHOI * 3a]1aBaTh BONIPOCHI;
[PA3JIMYHBIX [YCTOWYUBOM y4eOHO- ¢ KOHTPOJIHMPOBAThH
MCTOYHHKOB, MO3HABATENBHOI JIeWCTBHUS TApTHEpA.
AHaJTM3UPOBATb, MOTHUBALINY YUEHUS ILYVYA.
MOJEJINPOBATH Ymenue:

PKCIIEPUMEHT * OCYIIECTBIISITH AHAIIU3

00BEKTOB C
BBIJICTIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPHU3HAKOB;

* OCYIIECTBIISATH CHHTE3
KaK COCTaBJIEHUE
LIEJIOTO U3 YacTeil.
P.YV].

VYMmeHus:

1.0cymiecTBasATH

HUTOTOBBIA U

MOIIaroBbI KOHTPOJIb

10 pe3yJbTaTy,

. AzlekBaTHO
BOCIIPHHUMATH OIICHKY
YAUTENS;

3. Paznnuats criocob u




[pe3yJbTaT NEHCTBUS

63. |DBIITIOJTHEHNE y4€OHBIX [Mcrnonp3oBanue K.YYI. PeakTuBBI U
IIPOEKTOB, ONBITHO- |1aboparopHoroodopy (1. YMeHHe 10roBapUBaThCs U NPUXOAUTh K [XUMIT9ECKOe
PKCIIEPUMEHTAIBHBIX Pa0oT. ITOBaHUS M CTEKIITHHOM |[00IIeMy PEIIeHHIO B COBMECTHOM JIeATENbHOCTH; 0bopyI0BaHKE
IpakTHn4yeckue patoThl MO [mocynwl, MpoBeieHue  |[2.YMEHHE NPOIYKTUBHO pa3peraTh KOHQINKThI
TeMaM IMPOEKTOB YYAIIIUXCSH PKCIIEPUMEHTOB IS Ha OCHOBE y4€Ta MHTEPECOB U MO3ULUH BCEX €ETO

MOKa3aTeNbCTBA yqactaukoB ILYVY .
BBIIBUTAEMBIX 1. ®opMupoBaTH YMEHHE IIPOBOAUTE CPAaBHEHHE
MpeoJI0KEeHUI; 1 KTAaCCU(PHUKAIIHIO TIO 3aJAHHBIM KPUTEPHIM;
onucanue pe3yabTaTtoB [2.DOPMHUPOBATE Y yHAIINXCS IPEICTABICHHUE O
PTHX paboT HOMEHKJIAType HEOPTraHUUECKUX COCTUHEHUM.
P.YV.
1. YMeHue yunThIBaTh
BBIZICTICHHBIC YUUTEIEM
OPUEHTUPHI ICUCTBUS B
HOBOM y4eOHOM
Marepuane B
COTPYJIHUYECTBE C
YaUTEIEeM;
2. YMeHue
IJIaHUPOBATH CBOU
JNIEWCTBUS B
COOTBETCTBUU C
TOCTaBJICHHOMN
3a/1a4eil ¥ yCIOBUSIMU
ee peaa3anny.
64. [loaroroBka yqe6HLIX IIPOCKTOBK IPa3BHBaThH K.YVYI.

BalInuTC

CITOCOOHOCTH K 1.YMeHue ucnoib30BaTh
CaMOOIICHKE Ha peYb MISPeryIIsiiiu
OCHOBE KpUTEPHS CBOEro JICHCTBHS;
YCIICIITHOCTH 2.AeKBaTHO

yaeOHO HCIIOJIB30BaTh PEUYCBHIC
e TeIbHOCTH CPEICTBA /ISl PCIICHHUS




[Pa3TMYHBIX KOMMYHHKATHBHBIX 3a[a4, CTPOUTH
MOHOJIOTHYECKOE BBICKA3bIBAaHHE, BIIAJCTh
ImuaTormaecKoi GopMoit pedn

P.YYI.

'YMeHHe caMOCTOSITEIbHO a/IeKBaTHO OLICHUBATh
MPaBIJILHOCTD BBIIIOJIHEHNUS IEHCTBUSN BHOCUTh
HEoOX0IMMbIe KOPPEKTHUBEI B UCIIOJTHEHUE KaK
10 X0y €TO pealn3anny, TaK U B KOHIE
\MEUCTBHSL.

IL.YY/].

'YMeHue: oCyIecTBIATECPaBHEHUE U
KJ1accu(hUKAINIO, BRIOUPAst KpUTEPHUH IS
YKa3aHHBIX JIOTHYECKUXOIIEpaInii;

CTPOUTH JIOTHUECKOEPACCYKACHHE

65.

[IpomerxxyTouHasi aTTecTausl.
3alura MpoeKToB

'YMeHue oBlIaJIcHUS
HABBIKAM U KOHTpOJ'IS[I/I
OIICHKHU CBOEH
esITeILHOCTH,
yMeHI/Ie Hpe}lBI/IHCTB
BO3MOKHBIE
IMOCJIEACTBHS CBOUX
mercTBHi

'YMeHne OIleHUTh K.YY/].

CBOM yueOHbIE 1.YMeHue ucnosp30BaTh
ITOCTHKEHUS peub JUIIperysun
CBOETO JICHCTBHS;
2.AeKkBaTHO
UCIIONIb30BATh PEeUYEBbIC
CpezacTBa JJIsl peleHuUs
Ppa3IUYHBIX
KOMMYHUKATHUBHBIX 3a1a4,
CTPOUTH MOHOJIOTHYECKOE
BBICKA3bIBAHUEC, BJIAJACTDH
JTHAIOTHYeCcKOH hopMoit
peun

P.YV].

YMmenue

CaMOCTOSTEIILHO
aJICKBaTHO OLICHUBATh
NPaBHILHOCTh




BBITIOJTHEHUS ICUCTBHUSH BHOCHUTD HCOGXOHI/IMHC
KOPPEKTHUBBI B UCTIOJTHEHHUE KaK I10 X0y €ro
[p€ajin3anu, TaK U B KOHIIEC JIEVCTBHSL.

.YV

'YMeHHe: 0CyLEeCTBISAThbCPAaBHEHHE U
KJ1accu(pUKAINIO, BRIOUPAst KpUTEPHUH IS
YKa3aHHBIX JIOTHYECKHX OIIepalHii;
CTPOHTb JIOTHYECKOSPACCYKICHIE

66.

IToaroroka k ' MA: pemnienue
MPAaKTUKO OPUEHTUPOBAHHBIX
3agaHum

'YMeHue oBaicHAsS
HaBbIKAMU KOHTPOJISIH
OLICHKH CBOCH
IMesATEILHOCTH,
[YMEHHE NPEABUIETh
BO3MO>KHbBIC
MOCJIEACTBUS CBOUX
MercCTBUMN

'YMeHne oleHUTh
CBOM yucOHBIC
ITOCTHOKCHUS

K.YY/.

YMmeHue

CaMOCTOSTEIIBHO
OpraHU30BHIBATH

yueOHoe JieiicTBIe.
ILYYA.

YMeHue nmpeoOpazoBbIBaTh
HHPOPMALIUIO u3
OJTHOTO BHJIA B APYTOM.
P.YVYI.

VMeHHE COCTABIIATh

TUIAH PELICHUs

IPeakTuBEI 1
XUMHYECKOE
00OpyIOBaHKE

poGIeMbI
67. [lonroroska k 'MA: pemienue Vmenue oBnasenns  |Ymenue ouenuts K.YV, PeakTuBbI U
NPaKTUKO OPUEHTUPOBAHHBIX HABBIKAMHI KOHTPOJIN  (CBOM ydeGHBIE Vmenne XHMHYECKOe
3aTaHuiI OIIEHKH CBOEH MOCTHKEHUs CaMOCTOATEHLHO 00OpyIOBaHuE
ITESTENBLHOCTH, OPraHHU30BBLIBATH
YMEHUE MPeIBUIETH yuebHOE NelicTBHE.
BO3MOKHBIE ILYVYI.
[OCIEACTBUS CBOUX VMenue nmpeoOpasoBbIBaTh
IneicTBuit nHdopmanuio u3
OJIHOTO BUJIA B JIPYrOM.
P.YVII.
‘YMeHue cocTaBisITh
IUIaH PEIEHHs
poOIIeMBI
68.|00001meHne, cucTeMaTH3alusI U |.3akpennenue 1. VYMenue K.YY/I. PaGoTa c
KOPPEKIUS 3HAHUM yYaIluXcs 3a 3HaHWHU W PACYETHBIX |OPUEHTHPOBATLCA  YMEHHE TecTaMu
Kypc «DKCTepUMEHTaTbLHAsS HaBBIKOB y4-CSl. HA HOHHMaHHE CaMOCTOATEILHO (MBIUBHUL
XUMHSI-9», 9 Kacc. 2. YMeHue pemarhb [PHYMH yCIIEXa B OPraHU30BbIBATH [yaIbHBIE
TecTOBBIA KOHTPOJIb. THITOBBIE PUMEPHI ly4eOHoi yaeGHOe BagaHms)




KOHTPOJIbHOM
paboThI.

ACATCIBHOCTH

B3aUMOJECHCTBUE B
rpyre

ILYVY].

YwMmenue:

* OCYILIECTBJIATH aHATIN3
00BEKTOB C
BBIZIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBCHHBIX
TIPU3HAKOB;

* OCYIIECTBIISATH CHHTE3
KaK COCTaBJIEHUE
LIEJIOr0 U3 YacTeil.
P.YVI.

VYmenus: 1.0cymecTBIsATh
MTOTOBBIM U ITOIIATOBBINA
KOHTPOJIBIIO PE3YIbTATY;

2. AeKBaTHO
BOCTIPHHAMATbH OIICHKY
YUUTEIIS;

3. Pasnnuats cioco6 u
pe3ynbTaT NeHCTBHSA
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