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PABOYAS ITPOI'PAMMA
BHEYPOUYHOH 1eSAITEJIbHOCTH « IKCIEPUMEHTAIbHAS XUMMD)
14111 8-9 Ki1accoB ¢ HCMOJIL30BaHNEM 000pyI0BaHus HeHTpa « Touka pocTay»

Ha 6a3ze nentpa «Touka pocra» obecmeunBaeTcs peanu3anus 0Opa30BaTENbHBIX IPOIPAaMM E€CTECTBEHHOHAYYHOH M TEXHOJIOTHYECKOH
HaIPaBJIEHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBHM C TpeOOBaHMSIMM 3aKOHOJATENIbCTBA B cdepe oOpazoBaHusd U ¢ yuéToMm pekomeHnanuii dene-
paJIbHOTO orepaTopa yueOHOro npeamera « XumMus.

Pabouasi nporpamMmma cocraBjieHa HA OCHOBE CJIeIYIOIIUX JOKYMEHTOB:
DyHIaMEHTAJILHOTO sJipa CoJiep KaHus 00IIero oOpa3oBaHusl U B COOTBETCTBUH C [ 'OCymapCTBEHHBIM CTaHIAPTOM 00IIero oOpa3zoBaHus (IIpHKa3
MunuctepcTBa 00pazoBanus 1 Hayku Poccuiickoit @eneparu ot 17.12.2010 r. Ne 1897).
Pabounx mporpamm. [Ipenmmernas muams yueOHmkoB O.C.I'abpuernsa, W.I.OctpoymoB, C.A.CnagkoB 8-9 kiaccel: mocoOwe sl yduTenei
obmeoOpazoBaTenbHBIX opranuzanmii /O.C.I"abpuensn — 2 uzn., non. — Mocksa: [Ipocsemenne, 2020 r.
®denepanpHoro 3aK0Ha «O0 006pazoBanuu B Poccuiickoit deaepanmum» Ne273-D3 ot 29 nexabps 2012.
[IpumepHoOil mporpaMMbl OCHOBHOTO 00111€ro 00pa3oBaHus 110 XUMHUH Ui 8-9 KIIaccoB.
denepanbHOTO TMEpeyHs Y4eOHWKOB, PEKOMEHIIOBAHHOTO (JOMyIIEHHOr0) MUHHUCTEPCTBOM 00pa3oBaHus W Haykd P® K HCMOB30BaHHUIO B
00pasoBaTeIbHOM Tpoliecce B 001eo0pazoBaTenbHbIX yupexaeHusx Ha 2022-2023 yueOHbIif ro.
TpebGoBanmii K pe3ynbTaTaM OCHOBHOTO 00IIero 00pa3oBaHus, MPEACTABICHHBIX B (DeIlepaIbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE
oOuiero oOpa3oBaHus BTOPOTO MOKOJIEHUs. B HUX Takyke yUYUTBHIBAIOTCS MAEU Pa3BUTUS U (OPMHUPOBAHUS YHUBEPCAIbHBIX YUEOHBIX ACHCTBUM 115
OCHOBHOTO 00111eT0 00pa30BaHMsI.
MeTtonuyeckiux peKoMeHJaluii MuHuctepcTBa npocBemieHus Poccuiickoit ®enepanun no «Peanuzanuum  00pa3oBaTeNbHBIX MPOrpPaMM
€CTECTBEHHOHAYYHOW M TEXHOJOTUYECKOW HAIPaBJIIEHHOCTEW MO0 XMMHUHU C KCIOJIb30BaHHEM 000pynoBaHus 1eHTpa «Touka pocran(yTBepakaeHbI
pacropsbkeHreM MunucTepceTBa npocseienus Poccuiickoit @enepanuu ot 12 suBapst 2021 r.Ne P-6).
OcHoBHo# 06pazoBarenbHol Tporpammbl MBOY COIII Ne 1 c.I'm3ens Ha 2022-2023 y4eOHBIH TOI.
[TonoxeHus 0 CTPYKType, MOPsIKe pa3padOTKH M YTBEPKAeHUU pabouux nmporpamm mo OI'OC.
YueOHoro miana MBOY COLI Ne 1 c.I'uzens Ha 2022 — 2023 y4eGHBIi TO/I.

Y4yeOHO-MeTOANYECKOE O0ecTeyeHHe Kypca XuUMUM OCHOBHOM 00111e00pa3oBaTeIbHON MIKOJIbI

1. O.CTabpuensa Xumus: 8 ki.: yue0. ans obmeodpaszosat. yupexaenuit / O.C.I'abpuensu, U.I.Octpoymos, C.A.CnagkoB — M.: [IpocBemienue,
2020.
Xumus. 9 knace. @I'OC: yuel.11s1 o6meodpazosar. yupexaenuid / O.C.I'abpuensn, N.I.Octpoymos, C.A.CnankoB — M.: [Ipocsemienue, 2020.
XuMmus: 8 KII.: SJIEKTPOHHOE TPUIIOKEHUE K YIEOHUKY.
XuMmus: 9 KIL.: SNIEeKTPOHHOE MPUIIOKEHUE K YIeOHHUKY.




10.
11.
12.

13.

O.C.I'abpuensn. Xumusa. Paboune nporpammsl. [Ipenmernas nunusa yue6nukos. O.C.I'abpuemnsn, U.I'.Octpoymos, C.A.CnagkoB 8—9 kmaccel /
IIpocsemenue.

BopoBckux T.A. Tectsl o xumun. A30T u Gochop. Yriepoa u kpemHuit. Mertamisl.9 kiace.

Boposckux T.A. Tectsl o xumuu. Knaccudukanms XuMUYeCKUX peaknuidi. XMMHUYECKHE PeaklMy B BOAHBIX pacTBopax. ['amorensl. Kucinopoa u
cepa. 9 kiacc.

O.C.I'abpuensa . Xumus: padodas terpans: 8 kit / O.C.I'abpuensa — M.: [IpocsenicHue.

I'apa H. H. Xumust: 3agaunuk ¢ «mmomomuankomy»: 8—9 k. / H. H. I'apa, H. U. 'abpyceBa. — M.: IIpocsenienue.

Pageuxnii A. M. Xumusi: nuaakrudeckuii Matepuain: 8—9 xir. / A. M. Pageukuii. — M.: IIpocBenienue.

I'apa H. H. Xumus. Ypoxu: 8 k1. / H. H. I'apa. — M.: [Ipocsemenue.

bubnmoreka Hay4HO- MOMYNSPHBIX W3JAHUN IS TIOJYYEHHS JIOTIOJHUTENFHOW MH(POPMAIUK M0 mpeaMery (B KaOMHETe XMMHU U B IIKOJILHON
oubmmoTeKe).

DneKTpOHHBIE 00pa30BaTENIbHBIE PECYPCHI.

Hepeqeﬂb AOCTYIMHBLIX HCTOYHUKOB an[)opMamm
B pasaciic mpeacTaBJICH CIIMCOK KHUT U CCBIJIOK Ha CaﬁTBI, B KOTOPBIX Ooiee HOI[pO6HO OCBCHICHBI PAa3JIMYHBIC aCIICKThbI paCCMAaTPUBACMBbIX

BOITPOCOB. Hx MoxHO PEKOMEHOOBATH KaK YUYHUTCIIIO, TaK U O6y‘-IaeMI)IM, MMPOSABHUBUINM UHTEPEC K 1/13yqaeM0171 TEMCE.
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12.
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Bacunwes B.I1., Mopo3zosa P.I1., Kouepruna JI. A.IlpakTikym 1o aHaIuTH4YeCKOd XumMuu: Yueb. nocodue ais By30B.— M.: Xumus, 2000.— 328 c.
I'pocce D., BaiicmanTens X. Xumust s 1r0003HaTebHBIX. OCHOBBI XUMHH 1 3aHUMAaTeNbHbIe onbIThL. I JIP.1974.Tlep.c nHem.— JI.: Xumus, 1979.—
392 c.

Hepnroubi B. @.Mup Boasl.— JI.: Heapa, 1979.— 254 c.

Kumun . M. O6mas xumus. [Ipaktukym L-mukpo. PykoBoactso mist ctyaentoB.— M.: MITY, 2006.— 322c.

Hcnonws3oBanne mudpoBhIX 1abopaTopuii mpu 00ydeHnu XuMuH B cpenneit mkose/ becrmanos I1. U.Jlopodeer M.B., XKunun /.M., 3umuna A.U.,
OpxexoBckuit [I.A.— M.: BUHOM. JlaGoparopwust 3nanui, 2014.— 229 c.

Kpucrannsl. Kpucramnoruapare: Metoanueckue yka3zaHus K JlabopatropHsiM pabotam. Mudtaxosa H.III., [Terposa T.H., Paxmatymmuna Y. ©.—
Kazans: Kazan. roc. texnon.yu-t., 2006.— 24 c.

Jleencon M.A.100 BommpocoB ¥ OTBETOB 10 XUMHH: MaTepuasl Ij1sl IIKOJIBHBIX pedepaToB, GaKkyIbTaTUBHBIX 3aHATUN U CEMUHAPOB: Y4eOHOE
nocobune.— M.: «Mz3marensctBo ACT»: «M3nmarenscTBo AcTpenby, 2002.— 347 c.

Jleencon U. A. Xumuueckue peakiuu: TermnoBoii addext, papHoBecue, ckopoctb.— M.: OO0 «M3natenscTBO AcTtpens, 2002.— 192 c.

JIypse 0. IO. CnpaBouynuk no ananurudeckol xumun.— M.: Xumus, 1971.— C.71—89.

Hazaposa T.C., I'pabeukuii A.A., JlaBpoBa B. H. Xumnueckuii sxciepument B mkose.— M.: [Ipocsemenue, 1987.—240 c.

Heoprannueckas xumus: B 3 1./ Ilox pen. 0. JI. TpetpsikoBa.T.1: ®u3uko-xuMuueckre OCHOBbI HEOPTaHMUECKON XUMUU: YUEOHUK IS CTY/I.
BhbIcI y4eb. 3aBenenuit/M. E.Tamwm, 0. JI. TpetssikoB.— M.: U3narensckuii eHTp «Akanemusy», 2004.—240 c.

[TerpsinoB U. B. Camoe HeoObIKHOBEHHOE BellecTBO B Mmupe.— M.: [legaroruka, 1976.— 96 c.

CrpensnukoBa JI. H. 13 yero Bcé caenano? Pacckasel o BemectBe.— M.: Sy3a-npecc.2011.— 208 c.

Cycnennukoa B.M, Kucenesa E. K. PykoBoAcTBO 110 TPUTrOTOBIEHUIO TUTPOBAHHBIX pacTBOpoB.— JI.: Xumus, 1967.— 139 c.

@apaneit M. Ucropus cseun: Ilep.c anrin./ITox pen.b. B. HoBoxxunosa.— M.: Hayka. I'naBHas penakiust pu3nko-MaTeMaTHUECKOM

mutepatypsl, 1980.— 128 c., uin.— (bubnuoreuxa «KBaHT»)



16. Xomuenko I'.I1., CeBactbsiHoBa K. 1. OkurcnuTenbHO-BOCCTAHOBUTENBHBIE peakiiuu.— M.: [Ipocemenue, 1989.— 141 c.
17. Dumuknoneus ais aereir. T.17. Xumus / I'nas.pen.B. A.Bononun, Ben.Hayd.pen.M.Jleeacon.— M.: Aanra +, 2003.— 640 c.
18. DOprumoll.Bona: kaura o caMom BakHOM BeliecTse B mupe: nep.c pun.—M.: Kommnac I'ng, 2019.— 153 c.

19. YeprtkoB U.H., XKyxos II. H. Xumuueckuii 3kcriepuMeHT ¢ MaJlbIMU KOJTM4ecTBaMu peakTHBoB. M.: [IpocBemenue, 1989.— 191 c.
20. Caiitr MI'Y. IIporpamma Kypca XUMHH JUIs ydamuxcsi 8—9 kiiaccoB 00111e00pa3zoBaTeIbHOM IIKOJIBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caiit ®UIIN. OTKpBITHIA OaHK 3aMaHui 17151 POPMHUPOBAHUS €CTECTBEHHOHAYYHOW IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiit Enunast komekius nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.

http://school-collection.edu.ru/catalog.

23. Caiit ®enepanbHbIi EHTP HHOOPMAITHOHHO-00pa30BaTEIBLHBIX PECYPCOB.

http://fcior.edu.ru/

B oOyuenuun xumuun OOJIBIIIOE 3HAYECHUE UMEET DKCIEPUMEHT. AHATU3UPYS PE3yIbTaThl MPOBEAEHHBIX OIBITOB, yUallluecs YOSKIATCs B TOM,
YTO T€ WM HHBIC TCOPETHUYECKUE MPEJCTABICHUS COOTBETCTBYIOT WUJIM MPOTHBOPEYAT PEATLHOCTU. TOJIBKO OCYIIECTBISIA XUMHUYECKUN SKCIIEPUMEHT
MOHO TPOBEPHUTH JIOCTOBEPHOCTh IMPOTHO30B, CJICIIAHHBIX HA OCHOBAaHWHU TEOpPHHU. B mporiecce dKCepUMEHTAIBHOW paboOThl yJamuecsi mpuooOpeTaroT
OTIBIT TIO3HAHUS PEATLHOCTH, SBISIONIANCS BaXXHBIM dTarioM (GOPMUPOBAHUS Y HHUX YOEXKJICHHM, KOTOpBIC, B CBOIO OYEpeb, COCTABJISIOT OCHOBY
Hay49HOTO MHUPOBO33PEHUSI.

Buenpenue obopynoBanus nudpoBoi saboparopuu meHTpa «Todka pocTa» MO3BOJUT KAYECTBEHHO H3MEHUTH MPOIECC OOYYCHHS XUMHH.
KonunuecTBeHHbIE KCTIEPUMEHTHI MO3BOJIAT MOJy4aTh JOCTOBEPHYIO HH(OPMAIINIO O TPOTEKAHUU TEX WM MHBIX XMMHYECKUX Ipolieccax, O CBOMCTBaX
BemecTB. Ha OCHOBE MOIY4EeHHBIX 3KCIIEPUMEHTANIbHBIX JAHHBIX OOy4daeMbleé CMOTYT CaMOCTOSITENIbHO JejaTh BBIBOJBI, 0000IIAaTh pe3yabTaThl,
BBISIBJISITH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OYJET CII0COOCTBOBATH MOBBIIIIEHUIO MOTUBAIIUU O0YUEHHS IIKOJIBHUKOB.

Jlst m3yuenus npeamera «XuMUs» Ha 3Tare 0OCHOBHOTO o01iero oopazopanus otBoauTcs 140 gacos:

8 xkmacc —70 gacos;

9 kmacc —70 gacoB (68 4acoB 10 TUTAHUPOBAHHUIO).

Jlannast oOpa3oBaTelibHas IporpaMMa 00ecreynBaeT YCBOCHHE YUAllUMUCS BaXKHEUITNX XUMUYECKUX 3aKOHOB, TEOPUN U MOHATUN; popMHUpyeT
MIPEJICTaBJICHUE O POJIM XMMHUHU B OKPY>KAIOLIEM MUPE U KU3HU yesoBeka. [Ipu 5ToM 0CHOBHOE BHUMAHHE YAETSETCS CYINIHOCTH XUMHYECKUX PEaKui 1
METO0/IaM UX OCYIIECTBIICHUSI.

OgHuM M3 OCHOBHBIX MPUHLUIIOB IMOCTPOCHHSI NPOrpamMMbl SBJIAETCS MPUHUMUI JOCTYIMHOCTH. ODKCIEPUMEHTAIbHBIE JAHHbBIE, MOJYyYEHHBIE
yUYaIIUMHUCST TIPH BBIMOJHEHUH KOJMYECTBEHHBIX OIBITOB, MO3BOJIAIOT YYAIIUMCS CAMOCTOSATEIBHO JIelaTh BBIBOJIBI, BBISIBIATH 3aKOHOMEPHOCTH.
[Toaxo/ibl, 3a710KEHHBIE B COJIEPKaHHUE MPOTPaMMBbl Kypca, CO3Aal0T He0OX0uMbIe YCIOBUS ISl CHCTEMHOTO YCBOSHUS yYaIlIUMUCS OCHOB HAYKH, IS
obecrnieueHrs pa3BUBAIOIIETO W BOCHHUTHIBAIOLIETO BO3JICHCTBUS 00Y4YEHHUS HA JIMYHOCTDH ydarierocs. Gopmupyemble 3HaHHS JAOJDKHBI CTaTh OCHOBOM
CUCTEMBbI YOSK/ICHUH IKOJIbHUKA, [ICHTPAIILHBIM SIIPOM €r0 HAyYHOTO MUPOBO33PEHHUSL.

Ha 06aze mentpa «Touka pocTta» oOecmednmBaeTcs peanu3anus 00pa30BaTeIbHBIX MPOTPaAaMM ECTECTBEHHOHAYYHON M TEXHOJOTHYECKOU
HaMpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C TpeOOBaHMSIMH 3aKOHOJATENbCTBA B cdepe oOpazoBaHusd U ¢ yuéToMm pekomeHnanuii dene-
pabHOTO orepaTopa yueOHOTo mpeaMeTa « XUMUSD.



O06pa3oBarenbHas MporpaMma Mo3BOJISIET UHTETPUPOBATh pealu3yeMble MOIX0/Ibl, CTPYKTYPY M COJep KaHUe MPU OpraHu3aluyd 00ydeHHUsT XUMUHU
B 8—9 Kitaccax, BEICTPOCHHOM Ha 0a3e Jr000ro U3 JOCTYIMHBIX yueOHO-MeToandeckux komiiekcos (YMK).
Hcnons3oBanue obopynoBanus «Touka poctay npu peanuzanuu nannoit OIl no3Bossier cozoamep ycnosus:

— JUIA pacUIMpeHus COAEP>KaHMs IIKOJIFHOTO XUMUYECKOTO 00pa30BaHus;

— Ul TTOBBIIICHUS TIO3HABATENIHON aKTUBHOCTH O0YYAIOIINXCsl B €CTECTBEHHOHAYYHOH 001acTH;

— U pa3BUTHS JMYHOCTH peOEHKa B Ipoliecce 00ydeHHs] XUMHH, eT0 crocoOHOCTeH, (GOpMUPOBaHUS U YAOBICTBOPEHHSI COLIMATBHO 3HAYUMBIX
UHTEPECOB U MOTPEOHOCTEN;

— Ui paboThI ¢ OJTAPEHHBIMU IIKOJILHUKAMH, OPTaHU3AIMH UX PA3BUTHS B PA3IIMYHBIX 001aCTIX 00pa30BaTEIbHOM, TBOPUECKOH AEATEIBHOCTH.

ean u 3apauun

— Peaynmzanus ocHOBHBIX 00111€00pa30BaTeIbHBIX MIPOrPaMM 110 y4EOHBIM IIpeJMeTaM e€CTECTBEHHOHAY4YHOM HAINpaBI€HHOCTH, B TOM YHCIE B PaMKax
BHEYPOYHOM JeATEIbHOCTH 00YJaOLINXCS;

— BBEJCHHE COBPEMEHHBIX CpeICTB OOydeHWss W BOCIHUTAaHUS I HM3ydeHus (B TOM UHCIE OKCIEPUMEHTAIBHOTO) AWUCHUTUIHH (MOYJIEH )
€CTECTBEHHOHAyYHON HAIPABJICHHOCTU INPH peau3allid OCHOBHBIX 00IIE€00pa30BaTEeNbHBIX IPOTrPaMM M JOMOJHUTEIBHBIX 0011€00pa3oBaTeIbHbBIX
IIPOrpaMM, B TOM YHCIIE AJISl PACIIUPEHUS COJlepKaHMsl yueOHOro mpeameTra « XUMHU».

— BOBJICUEHHUE YUYAIINUXCS B IPOECKTHYIO ESITEIbHOCTb.

[IpodunbHelii KOMIUIEKT 000pymoBaHus LeHTpa «Touka pocra» obecrnieunBaeT 3((eKTHUBHOE AOCTHNKEHHE O0pa30BaTENbHBIX PE3yJIbTAaTOB
00yyaroUMMuUCcs 1o NMporpaMMaM €CTECTBEHHOHAYyYHOU HANpaBJIEHHOCTH, BO3MOXHOCTh YIITyOJIEHHOTO U3y4eHHUs! OTIENIbHBIX NMPEAMETOB, B TOM YHCIIE
i (opMUpPOBaHUS N300pETATENHCKOT0, KPEaTUBHOTO, KPUTUYECKOTO MBIIUICHUS, Pa3BUTHS (YHKIIMOHATILHOM IPAMOTHOCTH y 00YYAaIOIIKUXCS, B TOM
YHUCJIE €CTECTBEHHOHAYYHON 1 MAaTEMaTH4ECKOM.

DKCIIEpUMEHT SIBJISIETCSI HICTOYHUKOM 3HAHUUM M KpUTEPHEM MX UCTUHHOCTH B Hayke. KoHIlenusi coBpeMeHHOT0o 00pa30BaHus MOAPa3yMEBAeT, YTO
B y4eOHOM SKCIIEPUMEHTE BEIYILIYIO POJIb JOJLKEH 3aHITh CAMOCTOSTEIbHBIN UCCIEI0BATENbCKUN YUCHUUECKUN AIKCIIEPUMEHT.

CoBpeMeHHbIE 3KCIIEPUMEHTAIbHBIE HCCIIEIOBAaHUS 10 XUMHHM YK€ TPYAHO MPEACTaBUTHh 0€3 MCIIOIb30BaHMS HE TOJIBKO aHAJIOTOBBIX, HO H
nupoBEIX HU3MEPHUTENBbHBIX MpubopoB. B deaepambrnom ['ocymapctBenHom O6pazoBarensHoM Cranmapre (PI'OC) mpommcaHo, 4TO OJHUM U3
YHHUBEpPCAJIbHBIX YUeOHBIX ACUCTBUIMA, MTPHOOPETAEMBIX YUAIIUMUCS, JOJKHO CTaTh YMEHUE
«IIPOBE/ICHUS OTBITOB, IPOCTHIX IKCIEPUMEHTATIBHBIX UCCIETOBAHUMN, MPSIMBIX U KOCBEHHBIX U3MEPEHUI C MCMOJIb30BAaHUEM AaHAIOTOBBIX U IU(POBBIX
MU3MEPUTENbHBIX TPUOOPOBY.

VY4eOHbIi SKCIEPUMEHT M0 XUMHUH, MPOBOAMMBIA Ha TPaJAULMOHHOM OOOpYIOBaHUM, 0e3 IMpUMEHEHHUS HU(PPOBBIX JIaOOpaTOpuil, HE MOXKET
MO3BOJIMTH B MOJIHOM Mepe PElINTh BCE 33/]a4l B COBPEMEHHOM IIKOJIe. DTO CBS3aHO C PSAOM HMPHUYUH:

—  TPaaUIMOHHOE WIKOJIbHOE O00OpYAOBaHHE U3-32 OTPAHUYEHHUS TEXHUYECKUX BO3MOXKHOCTEH HE TO3BOJIIET TMPOBOJUTH MHOTHE

KOJIMYE€CTBEHHBIEC UCCIIECIOBAHUS;

—  JJIUTENBbHOCTH MPOBEACHUS XUMHUUECKUX HCCIEI0BAHNUN HE BCET/Ia COTJIACYETCS C ATUTENIbHOCTHIO yIEOHBIX 3aHSTHIA;

—  BO3MOXKHOCTb IIPOBE/ICHUS] MHOTUX UCCIIEI0BAaHUM OrpaHNYMBAETCS TPEOOBAHUAMU TEXHUKH O€30MAaCHOCTH U JIp.

[udposas nabopaTopHsi MOJHOCTHIO MEHSET METOJUKY M COJIepXKaHHe SKCIEPHUMEHTAIBbHOM JEATeNbHOCTH M pellaeT BhILIeNepeunclieHHbIe
npo6semsl. IHInpokuii criekTp 1aTYMKOB MO3BOJISET yYalllUMCSl 3HAKOMHUTBCS € TapaMeTpaMHi XMMHUYECKOTO SKCIIEPUMEHTA HE TOJIbKO Ha KaYeCTBEHHOM,
HO U Ha KOJIMYEeCTBEHHOM ypoBHe. Lludposas nmaboparopusi Mo3BOJISE€T BECTH JUIMTENbHBIA 3KCIIEPUMEHT Jla)ke B OTCYTCTBHME IKCIIEPUMEHTATOpa, a



4acTOTa UX U3MEPEHUU
HEIO/IBJIACTHA YEJIOBEYECKOMY BOCIIPUATHIO.
B npornecce hopmupoBanus SKCIEPUMEHTAIBHBIX YMEHUH YUEHUK 00ydaeTcst IpeAcTaBiIsTh nH(POpMaILnio 00 UCCIeI0BaHUN B YETHIPEX BUIAX:

B Bep6aHbHOMZ OIIMCBIBATH SKCIICPUMCHT, CO34aBaThb CJIOBECCHYIO MOACIIb SKCIICPUMCHTA, (1)I/IKCI/IpOBaTB BHUMAaHHC HA U3MCPACMBIX BCJIMYNHAX,
TCPMHHOJIOTUH,

B TaOJMYHOM: 3alOJHATH TAONWIBI AHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHHUS I'padUKOB (TPU ITOM Yy YYAIIMXCS BO3ZHUKACT MEPBUYHOE
IIpe/ICTaBJICHUE O MacITabax BEJINYMH);

B Irpa)M4ecKoM: CTPOUTHh I'paduKd O TAaOIMYHBIM JAaHHBIM, YTO JaéT BO3MOXHOCTH IEPEX0Ja K BBIIBIDKEHHIO THIIOTE3 O XapakTepe
3aBUCMMOCTHU MCXKAY BCIMYMHAMH (HpI/I OTOM YYHUTCIIb IMOKAa3bIBACT MPCHMYUICCTBO B BHU3YyaJlUW3allMU 3aBHCHMOCTEH MCXKY BCJIMYUMHAMHU,
HarJiiTHOCTb U MHOTOMEPHOCTb);

B BUJC MaTEMaTUYCCKUX ypaBHeHHfII JaBaTb MaT€EMaTU4YCCKOC ONMMCAHUEC B3aUMOCBAA3H BCIINYMH, MATEMATHYCCKOC O606III€HI/IC.

[lepexox OT KaxJI0ro 3Tamna MpeACTaBICHUS MH(MOPMaLMKM 3aHUMAET JOBOJIBHO OOJIBILION MPOMEKYTOK BpeMeHu. B 7—=8 kiaccax 3ToT mpouecc
HE0O0X0IUM, HO B CTAapIIMX KJIaccaX MOKHO ObUIO OBl 3TO BpeMs MOTPAaTUTh Ha pelieHue 0osiee BaXKHBIX 3a4a4. B 3Tom nminane nudposbie abopaTopun
CYIIECTBEHHO SKOHOMST BpeMs. JT0 BpeMs MOXHO noTpaTuTh coriacHo ®I'OC Ha dopmMupoBaHue UCCIEAOBATEIbCKUX YMEHUH yJalluxcs, KOTOpble
BBIPAXKAKOTCA B CICAYIOIIUX )IeI\/IICTBI/ISIXZ

ompeneseHue mpoOIeMbl;

IIOCTAHOBKA HCCJIEIOBATENILCKOM 3a/1a4H;
HJ'IaHI/IpOBaHI/Ie peHIeHI/ISI 3aaa4u,

MOCTPOEHUE MOJIEIIEH;

BBIJBIKCHHE THIIOTE3;

AKCIIEpUMEHTAJIbHAS MIPOBEPKA TUIIOTES;

aHaJIM3 JaHHBIX SKCIIEPUMEHTOB WJIU HAOJIOICHUI;
(hopmyIupoOBaHUE BBIBOJIOB.



1. ITAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbI

BHEYPOYHOI J1eITeJIbHOCTH « JKCINEPUMEHTAIbHAS XUMUSD» 1J1s 8-9 Ki1accoB
¢ HCIOJIL30BaHHMEM 000pyA0BaHuA UM POBOH J1adopaTopun
«Touka pocra»

JIuunocmmuwle pe3ynomamot
Obyuarowuiicss noayuum 803MONCHOCHb 0151 (POPMUPOBAHUS CLEOVIOWUX TudHOCmHbIX YV V]

ompeieJIeHue MOTHBALIMY U3YYCHUS yUeOHOTO MaTepHaa;

OIIEHUBAHME YCBAWBAEMOT0 Y4€OHOTO MaTepualia, HCXOIs U3 COIMATIbHBIX U JJMYHOCTHBIX IICHHOCTEH;

TIOBBIIICHUE CBOETO 00Pa30BATEILHOTO YPOBHS M YPOBHS TOTOBHOCTH K U3YYEHHIO OCHOBHBIX UCTOPUUECKUX COOBITHIM, CBSI3aHHBIX C
pa3BUTHEM XUMUHU U OOIIECTBA;

3HAHHUE MPABUJI MOBEJCHUS B YPE3BbIUANHBIX CUTYALIHSIX;

OIIEHUBAHUE COIUATBHON 3HAYMMOCTH MPOPECCU, CBA3AaHHBIX C XUMHEH;

BIIaJIEHUE TIpaBUIaMu 0€30TaCHOTO OOpaIIeHUs C XUMUYECKUMH BEIIECTBAMU U 000PYI0BAHUEM, MTPOSIBJICHUE YKOJIOTHIECKOU KYIbTYPHI.

Memanpeomemmnuwie pezyibmamot
Pecynamuesnvie

Obyuarowuiicss NOIY4YUm 803MONCHOCMb OJisl hopmuposanus ciedyrowux pecyismusHolx YV

1eyenoiaranyie, BKIIOYas MOCTAHOBKY HOBBIX II€NIel, MpeoOpa3oBaHUE MPAKTHUYECKOW 3a/1ayd B TMO3HABATEIbHYIO, CAMOCTOSTEIbHBIN aHAIN3
YCIIOBUH JOCTH)KEHUS IIEJIM HAa OCHOBE YYETa BBIICJICHHBIX YIUTEIEM OPUEHTUPOB JICHCTBUS B HOBOM YYCOHOM MaTepHalie; INIAHUPOBAHUE ITYTH
JIOCTYKCHHUS TICTICH

yCTaHABJICHHUE IEJICBBIX IPUOPUTETOB, BBIJCIICHHE aJIbTEPHATUBHBIX CIIOCOO0B TOCTHXKEHUS 11EIM B BBIOOp Hanbosee 3(h(peKTUBHOTO criocoba;
YMEHHUE CaMOCTOSITEIIFHO KOHTPOJHUPOBATh CBOE BPEMS U YIIPABJISATh UM,

yMEHHUE TPUHUMATh PEIICHUSI B IPOOJIEMHON CUTYAITUH;

MMOCTaHOBKA Y4eOHBIX 3a/1a4, COCTaBJICHUE TJIaHa | MOCJICI0BATEIbHOCTH JICHCTBUI;

opraHu3zarys pabo4yero MecTa MpH BBHIITOJIHEHUH XUMHUECKOTO SKCIICPUMEHTA;

MIPOTHO3UPOBAHUE PE3YIbTATOB O0yUYCHHS, OLIEHUBAHIE YCBOCHHOTO MaTepuraia, OI[eHKa KaueCTBa U YPOBHS MOJYYSHHBIX 3HAHUM, KOPPEKIIUS
IJIaHa ¥ croco0a ACHCTBUS TPH HEOOXOTUMOCTH.

Ilo3nasamenvibie

Obyyarowuiics NOIYYUM 803MOACHOCHY OJisL hOPMUPOBaHUs cledyiouux nosHagamenvhvix YV/I:

IIOHUCK U BBIICIICHHUEC PIH(i)OpMaI_II/II/I;
aHaJIn3 YCJIOBI/Iﬁ u Tpe6OBaHI/II>’I 3aJaa4u, BLI60p, COMOCTaBIIEHHE U 000CHOBaHUE CIIOCO0a pCHICHUA 3a1a1U;
BLI60p HanOoJIce B(I)(I)CKTI/IBHBIX CII0CO00B peuicHus 3a1a4i B 3aBUCUMOCTU OT KOHKPETHBIX YCJ'IOBI/II\/'I;



—  BBLABIDKEHHE U 000CHOBAaHUE TUIOTE3bI, BHIOOP criocoba e€ MpoBepKH;

—  CaMOCTOSITEJIBHOE CO3aHHE AJITOPUTMA AEATEILHOCTH IIPH PELIEHUH IPo0JIeM TBOPUECKOro U IIOMCKOBOTO XapaKTepa;

—  YMEHHS XapaKTEepPH30BaTh BEIIECTBA 110 COCTABY, CTPOCHHIO U CBOMCTBAM;

—  ONMCHIBAaHHME CBOWCTB: TBEP/BIX, KUIKHX, Fa3000pa3HbIX BELIECTB, BBICICHHE UX CYIIECTBEHHBIX IPU3HAKOB;

—  n300pakeHue cOCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMHYECKHX (POPMYIT U CYIITHOCTH XMMUYECKHX PEAKIUil C TOMOIIBI0 XUMUYECKUX
YPaBHEHUN;

—  IpOBeJCHUE HAOMIOICHHIA, OTIMCAHNE IPU3HAKOB M YCIOBUN TECUCHHUS XMMUYECKUX PEaKLUi, BHIIOJHEHNE XHMMUYECKOTO IKCIIEPIMEHTA, BHIBOIBI
Ha OCHOBE aHaJIM3a HAOIOICHHI 32 HKCIIEPIMEHTOM, PEIICHUE 3a/1a4, TIOJIydeHNe XUMUIECKO HH(OpMAINH U3 PA3INIHBIX HICTOYHUKOB;

—  yYMEHHE OPTaHU30BBIBATh UCCIICIOBAHUE C IIEIBIO IIPOBEPKU TUTIOTES;

—  yYMEHHE JIeNaTh yMO3aKIIoueH!s (MHAYKTUBHOE ¥ TI0 aHAJIOTHH) U BHIBOJIBI,

—  yMeHHe 0OBEKTHBHO OIICHHBATh HH(OPMAIMIO O BEIECTBAX U XMMUYECKHUX MPOIIECCaX, KPUTUIECKH OTHOCHUTHCS K TICEBIOHAYIHON
nH(pOopMalNH.

Kommynuxamusnule
Obyuarowuiicss NOIY4YUm 803MONCHOCMb OJisl POPMUPOBAHUS CLEOYVIOWUX KOMMYHUKamusHblx Y V][

— TIOJHO€ ¥ TOYHOE BBIPAKEHUE CBOMX MBICIICH B COOTBETCTBUH C 33a/1a4aMH U YCIOBUSAMH KOMMYHUKAIIUH;

— aJICKBaTHOE HMCITOJB30BAaHUE PEUEBBIX CPEACTB JJIA YIACTHUSI B JUCKYCCHH M apTyMEHTAIIMH CBOEH MO3UIMU, YMEHHUE MPECTABIATh KOHKPETHOE
coJiep’KaHue ¢ COOOIIEHHEM €ro B MMCbMEHHON U YCTHOM (popme, onpesiesieHue crnoco00B B3aUMOAEUCTBUS, COTPYJHUYECTBO B IIOUCKE U cOope
nHpopMaIuu;

— ompezeneHue cnoco0oB B3aUMOAEHCTBUS, COTPYJHUYECTBO B IOUCKE U cOOpe nHpopMalMY, ydacTue B TUaore, IIaHHPOBaHUEe OOUINX
croco60B paboThI, MPOSIBICHUE YBAKUTEIHHOTO OTHOIICHHS K IPYTUM YYalTUMCS; OTIMCAHUE COJIEP>KaHUs BBIMOIHIEMbIX JIEHCTBUH C LIEIBIO
OPUEHTUPOBKH B MTPEIMETHO- MIPAKTUUECKON ACSITETbHOCTH; YMEHUS YUUTHIBATh Pa3HbIE MHEHUSI U CTPEMUTHCS K KOOPIUHAIINH Pa3IMUHbIX
MO3UIUI B COTPYAHUYECTBE;

— ¢opMynupoBaTh COOCTBEHHOE MHEHUE U MO3UIINIO, ApPTYMEHTUPOBATh U KOOPAMHHUPOBATH €€ C MO3UIMSIMHU MapTHEPOB B COTPYAHUYECTBE MPU
BbIPa0OTKE OOIIEro pelIeHus: B COBMECTHOM 1€ TEIbHOCTH;

—  OCYILECTBJISATh B3aUMHBII KOHTPOJIb U OKa3bIBAaTh B COTPYAHHUECTBE HEOOXOIMMYIO B3aMOIIOMOIIIb;

— IUIaHUPOBATh OOLIUE CIOCOOBI PabOTHI; OCYIIECTBISATH KOHTPOJIb, KOPPEKLIMIO, OLICHKY JIeHCTBUN MapTHEPA, yMETh YOEKIaTh;

— HCHOJBb30BaTh a/IEKBATHBIE S3bIKOBBIE CPEJICTBA AJISi OTOOPAKEHHSI CBOUX YyBCTB, MBICIIEH, MOTUBOB M MOTPEOHOCTEN; 0TOOpakaTh B peuu
(omucanue, 00bACHEHNE) COJIEpKAHNE COBEPILIAEMBIX JICHCTBUHN, Kak B (popMe IPOMKOI COIMANM3UPOBAaHHON peun, Tak U B (popMe BHYTpEeHHEN
peuu;

— pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHIIUIO, HCIIOb3Ys CPEJICTBA YCTHOM M MUCbMEHHOM KOMMYHHUKAIIUU IIpU paboTe ¢ TEKCTaMH yueOHUKA U
JOTIOTHUTEIBHOU JIUTEPATYpOi, CIPAaBOYHBIMU Ta0JIHULIAMU, TIPOSBISATH TOTOBHOCTD K YBAXXCHHUIO HHOW TOYKU 3pEHUS MPU 00CYKACHUN
PE3yIbTAaTOB BBIMOJHEHHOM PabOTHI.




IIpeomemnmnuie pe3ynromamol
Obyuarowuiics Hayuumcs:

MPUMCHATH OCHOBHBIC MCTO/IbI ITIO3HAHUA: HaGHIOI[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT,

OIIUCHIBATL CBOMCTBA TBépI[bIX, KUIKUX, FaBOOGPaSHBIX BCUICCTB, BBIACIIAA UX CYHICCTBCHHBLIC ITPHU3HAKH,

PacKpbIBaTh CMbBICI 3aKOHA COXPAHEHHUS MACChl BEIIECTB, aTOMHO-MOJICKYJISIPHOU TEOPHH;

pasiiniaTtb XUMHYCCKHUEC U (1)I/I3I/I'~I€CKI/I€ SABJICHU A,

HAa3bIBATb IMPU3HAKU WU YCJIOBUA NPOTCKAHUA XUMHUYCCKUX peaKHHﬁ;

coOoaTh mpaBuia 0e30MmacHON PadoThl IPY MPOBEICHUH OTIBITOB;

MOJIb30BATHCS TAOOPATOPHBIM 000PYIOBAHUEM U MTOCYIOH;

[oJIy4aTh, cCOOMpaTh ra3000pa3Hble BEIIECTBA U PACIIO3HABATh UX; XapaKTePU30BaTh (M3MUECKUE U XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HCOPraHNM4CCKUuX COCI[HHGHHﬁ, IMPOBOJUTDH OIIBITHI, MOATBECPKAAOIIUE XUMUYCCKUC CBOMCTBA HU3YUYCHHBIX KJIACCOB HCOPIraHNMYCCKUX BCIICCTB,
pacKpbhIBaTh CMBICT TIOHSTHS «PAcTBOP», BBIYHCIATH MAacCOBYIO JIOJIO PACTBOPEHHOTO BEIIECTBA B PACTBOpPE, TOTOBUTH PACTBOPHI C
ONpEeAEeNIEHHON MAacCOBOM J10JI€M PAaCTBOPEHHOIO BEIIECTBA;

XapaKTepu3oBaTb 3aBUCUMOCTDH (1)I/ISI/I‘I€CKI/IX CBOMCTB BCIIIECTB OT THIIAa KpI/ICTaJIJII/IquKOfI peﬂléTKI/I, ONpCACIIATE BUL XUMHAYECKON CBSI3U B
HCOPraHNM4CCKUX COCANHCHUAX,

PaCKpBIBATE OCHOBHBIC IIOJIOKCHHA TCOPUU BHGKTpOJII/ITI/ILIeCKOﬁ aucconranuu, COCTaBJIATH YPAaBHCHUA 3J'IGKTpOJ'IHTH'—IGCKOI>i Jucconualnmnmn
KHCJIOT, IIEJIOYEH, COJIeH 1 peakIiii HOHHOTO 0OMEHa;

PaCKphIBATE CYIIHOCTb OKHCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKquI, ONpCACIATE OKUCIUTEIIL W BOCCTAHOBUTCI/Ib, COCTABJIATH YpPAaBHCHUA
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHIA;

Ha3bIBaTh ()aKTOPBHI, BIUSAIONIUE HA CKOPOCTh XUMUYECKOUN peaKinu;

XapaKTepU30BaTh B3aMMOCBSI3b MEXIY COCTaBOM, CTPOCHHUEM U CBOWCTBAMU HEMETAJJIOB U METAJIJIOB;

MIPOBOJUTH OMBITHI 110 MOJIYYECHUIO U U3YYEHHIO XUMUYECKUX CBOMCTB pa3InYHbIX BEIIECTB;

IrpaMOTHO OOpaIaThCs C BEIIECTBAMU B MIOBCETHEBHOM KU3HU.

Odyuarowguiica noayuum 603MOMCHOCHb HAYUUMbCA:

BBIJIBUTaTh U MPOBEPSATH SKCIIEPUMEHTAIFHO TMIOTE3bI O XMMHUUECKUX CBOMCTBAX BEIIECTB Ha OCHOBE MX COCTaBa U CTPOCHHUS, UX CIIOCOOHOCTHU
BCTYINATh B XUMUYECKHE PEAKIIMHU, O XapaKTepe U MPOIYKTaX Pa3INYHbIX XUMHUUYECKUX PEaKLnii;

XapaKTepH30BaTh BEILIECTBA M0 COCTABY, CTPOCHHIO U CBOMCTBAM, YCTaHABIUBATH IPUUMHHO-CIICJCTBEHHBIE CBS3H MEXKAY JTaHHBIMU
XapaKTepUCTUKAMH BEIECTBA;

COCTaBIISATh MOJICKYJISIPHBIE U TIOJTHbIE HOHHBIE YPaBHEHHS 110 COKPAIIEHHBIM HOHHBIM YPAaBHEHUSM;

MIPOTHO3UPOBATH CIIOCOOHOCTH BEILIECTBA MPOSBIISTH OKUCIUTENbHBIC UM BOCCTAHOBUTEIbHBIE CBOMCTBA C YUETOM CTEIIEHEH OKUCICHHS
3JIEMEHTOB, BXOJSIIUX B €70 COCTAB;

BBIJIBUTATh U MPOBEPATH SKCIIEPUMEHTAIBFHO THIIOTE3bI O Pe3yJIbTaTax BO3ACHCTBUS Pa3INUHbIX ()aKTOPOB HA H3MEHEHHE CKOPOCTH XUMUYECKOM
peaxiuu;

MCIO0JIb30BaTh MPUOOPETEHHBIC 3HAHUS I SKOJIOTUYECKU TPAMOTHOTO TIOBEJICHUS B OKpYKalollei cperne;



—  HCIIOJIb30BATh MPHOOPETEHHBIE KITIOUEBbIE KOMIIETEHIIMY TIPU BBIOJHEHUH IPOEKTOB M PEIICHUH y4eOHO -MCCIeI0BATEIbCKHUX 3a/1a4 110
U3YYEHHIO CBOMCTB, CLIOCOOOB MOJIy4eHHs U PACIIO3HABAHUS BELIECTB;

—  0OBEKTHUBHO OIICHWBATh HH(OPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOIECCAX;

—  OCO3HABaTh 3HAYEHHUE TEOPETUUYECKUX 3HAHUN N0 XUMUH JUIS IPAKTUYECKOM JEATEILHOCTH YEI0BEKA;
CO3/1aBaTh MOJICJIH U CXEMBI JJIsl pEIIeHUs YUeOHBIX U M03HABATEIBHBIX 33/a4; IOHUMATh HEOOXOIMMOCTh COOIIOACHUS TIPEANIMCaHHH,

npeajaracMbiX B MHCTPYKLIUAX IO UCITOJIB30BaHHIO JICKAPCTB, CPCIACTB OBLITOBOM XMUMHH U ap.

(I)OprI KOHTPOJIsA

Dopmuposanue HKT-komnemenmnocmu ooyuaroujuxcs

VY4eHHuK HayduTCs:

- UCIIOJIb30BATh pa3Hble NMPHEMBI MIOMCKa MH(POPMAIIMU HA NIEPCOHAIBHOM KOMIIBIOTEPE B 00pa30BaTEIbHOM IPOCTPAHCTBE C UCIIOIB30BAaHUEM 000pPYI0BAaHUS
uudpoBoii Taboparopuu;

- HCTOJIb30BATh Pa3JInYHbIE CIOCOOB XPAaHEHUS M BU3YaIH3allMyd HH(POPMAIMH, B TOM YHCIIe, B Tpaduueckoit popme

DopmuposanueKkoMnemeHmHOCmu 8 00J1ACMU ONLIMHO-IKCNEPUMEHMATIbHOU U NPOEKMHOU 0essm elbHOCI U

YueHuk HAY4YUTCs IUIAaHUPOBATH U BBIIIOJIHATH yqe6Hoe HNCCICOOBAHUEC N y‘Ie6HBII>i IMPOCKT, UCITOJIb3Ys 060py)103aHHe, MOA€Ir, METO/IbI, TPUCMBI, AACKBATHLIC
HCCIIeTyeMOi mpolieMe.

VUYeHHK MOIYYUT BO3MOKHOCTh HAay4YHTHCS CAMOCTOSITENIFHO 33/ lyMbIBaTh, IUIAHUPOBATh W BBIOJHATH Y4eOHOE HCCIIEJOBaHUE, YYEOHBIH W COIMATbHBINA
MIPOEKT 10 €CTECTBEHHOHAYYHOI HAIPaBICHHOCTH.

Yuem pesynomamoe eneypounoii oeamenvnocmu

Dopmbl U nEpUOOUIHOCIL KOHMPOTA

Bxoonoii konmpons IpoBOANTCS B Havasie y4eOHOro roaa IJisl MPOBEPKH HAYaIbHBIX3HAHUI U YMEHUN 00yYarOIINXCS.

Texywuii KoHmpo.ib TPOBOAUTCS HA KAKIOM 3aHATHH B (hOpME Ie1ar orndeCKOr oHaOII0ICHHUS.

Tecmosbiti KonmponbL OCYIIECTBIIAETCS 10 OKOHYaHUM U3Y4YEHHUS KaX0ro pas3zena.

IIpomedsxcymounas ammecmayus TPOBOAUTCS B KOHIE Y4eOHOTO rozxa B opMe 3alIUThl MIPOEKTA,O3BOJISET MPOBECTU aHAIU3 PE3YIbTaTHUBHOCTH OCBOCHHUS
00Yy4arOIMMHCS OCHOB OIBITHO-IKCIIEPUMEHTAIBHON U TIPOEKTHOM NeATETLHOCTH JAHHOT'0 Kypca BHEYPOUHOH IESTETbHOCTH « DKCIIEPUMEHTAIbHAS XUMHUS».

Kpumepuu oyenxu pe3yiomamos 0C60eHUA NPOZPAMMBbL KyPCa

Pabora oOywarommxcsi OLIEHWBACTCS 1O TPEXYPOBHEBOW IIKalle, MPEANOIAraloNIcHHATNYNE CICAYIOMNX YPOBHEH OCBOCHHS IMPOrPaMMHOrO MaTepuaia:
BBICOKH, CPETHUM, HU3KHIA.

Bricokuii ypoBeHb: 0OYydYarOIIUICS JEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B OOpPa30BATEIIBHON JIEATEIBHOCTH, IPOSBISET
VHUIMATHBY, HE TPOITYCKAET 3aHATHs 0e3 yBaXKHUTEIbHOW MPUYUHBI, JEMOHCTPUPYET BBICOKMM YPOBEHb 3HAHWN M KOMIIETCHIIUH, BIIaJICET Ha BBICOKOM
TBOPYECKOM YPOBHE MPUOOPETEHHBIMH B X0JI€ M3YYCHUS TPOrPaMMbl YMEHUSIMHU M HaBBIKAMU;



CpenHuii ypoBeHb: 0Oy4aloOUIUiiCs JIEMOHCTPUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTb B 00Opa30BATEIbHOW JESTEIBbHOCTH, MPOSBISET XOPOLIU
YPOBCHb 3HAHUH U KOMHGTGHHHIZ; HHUIUATHUBBI HE IIPOABIIACT, HO crocobeH NoAACPKNBATE HHULIMATOPA B MpCAjIaracMom I10J€ ACATCIbHOCTH, B I[OCT&TOLIHOI;'I
CTCIICHU BJIAJICCT MOJIYUYaCMbIMU B XOAC U3YYCHUA IPOIrpaMMbl YMCHUSMHA 1 HaBbIKaAMU

Hu3skuii ypoBeHb: 00yyaroniniicss 7eMOHCTPUPYET HEIOCTATOUHYIO OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTH B 00pPA30BATENIbHOM AEATEIbHOCTH, MOCEIIAeT
3aHATHA OT ClIy4das K ClIy4daro, IOKa3bIBacT y,[[OBJICTBOpPITCJIBHLIfI YPOBCHb 3HAHHUH U KOMHCTCHHI/IfI, B IICJIOM ciabo BJIAZACCT MMOJTYy4YaCMbIMU B XO€ U3YUCHUS
nporpaMmbl YMCHUSMU 1 HaBbIKAMU.

DopmMBbl pe3yJIbTATOB OCBOCHH S MPOrPaMMbl BHEYPOYHOM J1esITeIbHOCTH:

1. OT™eTKa ypOBHS JOCTH)KEHUN 00y4aIOLIErocs B JINCTE MeJarorndeckoro Haoo1eHuUs;

2. 3anucH B XKypHaJle y4€Ta 0 pe3yJbTaTUBHOCTU y4acTHUs 0Oy4alOIIUXCs B MEPOIIPUATUAX Pa3HOTO BUJIAa U YPOBHS (JUILIOM, IpaMoTa, 0J1arogapHoCTb,

Zipyroe);
3. 3anmcu B xKypHane yuéra 00 yuaCcTUHU B BBIC3JHBIX MEPOIPUATHUSIX.



2. COAEP’KAHHUE ITPOI'PAMMOBbI
BHEYPOYHOIi 1eSITeJIbHOCTH «JKCIIEPUMEeHTATIbHAsA XuMus» 15 8 kiaccos (70 yacoB)
¢ HCIOJIL30BaHHMEM 000pyAOBaHuA UM POBOH J1adopaTopun
«Touka pocra»

Pazjaen 1. OcHOBBI 3KCIIEPUMEHTATBHOM XUMUN (22 4)

XHMHS — HayKa dKCIIEpUMEHTalIbHAs1. BBOHBIN HHCTpYyKTaxX 110 Th

Hemoncmpayuonnsiit 3xkcnepumenm Ne 1.0O3HaKoMIIeHHE ¢ 1a00paTOPHBIM 000pyI0BaHNUEM; IPUEMBI 0€30TIACHOM PaOOTHI C HAM.
Ilpakmuueckas paboma Ne 1. ITpaBuna TexHuku 0€301MaCHOCTH TPU paboTe ¢ 1abOpaTopHBIM 000pyHOBaHUEeM. 3ydeHne cTpoeHus miaMeHn»
MeTop! TO3HAHMS B XUMHH. DKCIIEPUMEHTAIBLHBIE OCHOBBI XUMUH

Jlabopamopustit onbim Nel.PaccMOTpEHHE BEIIECTB C Pa3IMYHBIMU (PU3UYECKUMU CBOMCTBaMU (MeJib, XKeJe30, IIMHK, CEpa, BOJIa, XJIOPU HATPHS
Jlabopamopnuiii onvim Ne 2. «Jlo Kakoil TeMIiepaTypsl MO’KHO HarpeTh BEIIECTBO?»

Jlabopamopnuwiit onvim Ne3.V3ydcHre CBONCTB BEIIECTB: HarPEBaHUE BOJIBI, HarpeBaHue okcuaa kpemuus (IV).

Jlabopamopustit onbim Ne 4. «3mepeHune Temneparypbl KUIIEHUS BOJIBI C IOMOIIBIO TaTYMKA TEMIIEPATYPhl U TEPMOMETPa»

Jlabopamopustit onbim Ne 5.«Onpenenenne TeMIepaTypsl MIaBJICHNAS U KPUCTAIUTU3AIMHA METAJIIa

[lepBoHauanbHbIE XUMUYECKHE MOHATUS. YUCThIE BelllecTBa U CMECH

Jlabopamopnuiii onvim Ne6. ViccnenoBanne GU3NUECKUX U XUMHUYECKUX CBOMCTB MPUPOTHBIX BEMIECTB (M3BECTHSIKOB).

UYucrele BemecTBa U cMecu. CriocoObl pa3ziefieHus: cMeceil: 1eicTBre MarHUTOM, OTCTauBaHue, (UIbTpOBaHUE, BhIIApUBaHNE, KPUCTAJUIM3ALIHS,
JTUCTUIUIALIMSL.

Jlabopamopuwtit onbim Ne7. PazneneHne CMeCH KeJIe3HbIX OMUIIOK M CEPhI C IIOMOIIIBI0 MarHUTA.

Jlabopamopnuiii onvim Ne8.IlpurotoBiieHue U pa3esieHue CMECH Kejle3a U Cepbl, pa3/ielieHre cMecH HETH U BOJIbI (PAaCTUTEIBHOTO Maciia U BOJIbI).
Ilpakmuueckasa paooma Ne 2. OBriaieHrie HaBBIKAMH pa3JielIieHUs OJHOPOJHBIX M HEOTHOPOIHBIX CMECEH: OTCTanuBaHue, (GUILTPOBAHUE,
BbINIAPUBAHUE, KPUCTAJUIM3AIMS, TUCTHILISAIMS (IEPETOHKA).

®u3nuecKrue 1 XUMHUYECKHE SIBJICHUSI.

Jemoncmpayuonnwtii 3kcnepumenm Ne 2. «BpliereHre U NOTJIOMICHUE TEIUIa — MPU3HAK XUMUYECKOM PeaKIm»

Jlabopamopnuuiit onvim Ne9.Ilpumeps! pu3ndeckux sSBICHUN: crubaHue CTeKISHHON TpyOKH, KUTISTUeHHEe BObI, IIaBJICHHUE MapaduHa.
Jlabopamopustit oneim Nel0.Ilpumepbl XHMUUECKHUX SIBIICHHI: TOPSHHUE IPEBECHUHBI, B3AaMMOJICHCTBUE MpaMOpa C COJISTHOM KUCIIOTOM.

ATOMBI 1 MOJIEKYJIbI, MOHBL. BemiecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTpoeHus. Kpucramiueckue pemeTk.

Jemoncmpayuonnstii onvim Ne 3.«TemnepaTypa MaaBjaeHHs BEIIECTB C Pa3HBIMU THUIIAMU KPUCTAITMUECKUX PEHIETOK

[IpocThie 1 cIOKHBIE BENIECTBA. XUMUYECKUM 3J1eMeHT. XUMUYecKuid 3HaK. [IpocThie BeniecTBa: MeTamibl U HEMETaJIbI.

Jlabopamopnuwiit onvim Ne 11. 3HakoMCcTBO ¢ 00pa3aMu MPOCTHIX BEIIECTB: METAIJIOB U HeMeTallIoB. OnucaHue CBONCTB.

Jlabopamopnuiit onvim Nel2.13yuenue oOpa3ioB METAIUIOB U HEMETAJUIOB (Cephl, kKene3a, allOMUHUS, rpapuTa, MeAu U Ap.).

CrnosxHbIe BELIECTBA UX COCTAB U CBOMCTBA.

Jlabopamopnuuii onvtm Ne 13. 3HakoMCTBO ¢ 00pa3liaMy CJIOKHBIX BELIECTB, MUHEPAJIOB U TOPHBIX MOopoa. OnucaHue CBOUCTB.
Jlemoncmpavyuonnwtii 3kcnepumenm Ne 4. «Pa3znoxeHue BOJIbI SJIEKTPUUECKUM TOKOM

Jlabopamopuuuii onetm Nel4.VicnibiTaHMe TBEPIOCTH BELIECTB € MOMOIIbIO KosuteKiun «lllkana TBepaocTy.



@opMyIIbl CIOKHBIX BellecTB. KauecTBEHHBIN U KOJMYECTBEHHBIN COCTAaB BEILIECTBA.

Jlemoncmpayuonnstit 3kcnepumenm Ne 5. «Paznoxxenue ocHopHoro kapoonara menu (I1) (manaxura)»

@DopMyIbl CIOXKHBIX BellecTB. KauecTBEHHBIN U KOJMYECTBEHHBIN coCcTaB BellecTBa. Ha3BaHMs CIOXKHBIX BEIIECTB. PeakTUBbI. DTUKETKH.

I'pynnel XpaHeHUs: peakTUBOB. Y CJIOBUS XPAHEHHUs U UCIIOJIb30BAHMUS.

3aKOH COXpaHEHHUsI MAaCcChl BEIECTB.

Jemoncmpayuonnsiit 3kcnepumenm Ne 6.«3aK0H COXpaHEHHS MacChl BELIECTBY»

XHAMHUYECKUE IPEBPALLCHAs. XUMUYECKUE PEAKLIUN.

Jlabopamopnuiii onvim Nel5.Ilpu3Haku npoTeKaHUs] XUMUYECKUX PEAKIMI: HarpeBaHUE METHOW TPOBOJIOKH; B3aUMO/IEHCTBUE PACTBOPOB €AKOTO
HaTpa U XJIOpUJa MEJU; B3aUMOJEHCTBIE PACTBOPOB YKCYCHON KMCIIOThI U FMIpOoKapOOHaTa HaTpus.

XHWMHUYECKUE YPaBHEHM. BBINIOJIHEHNE TPEHUPOBOYHBIX YIIPAKHEHHUH 110 COCTABJICHUIO YPABHEHUIM XUMHUUYECKUX PEaKLIAN

THUIbI XUMHYECKUX PEaKIIHil

Jlabopamopnuiii onvim Nel6.Tunbl XMMUYECKUX peaknuii: pasnoxkeHne ruapokcuaa mean (11); B3anmoaeiicTBre xene3a ¢ pacTBOPOM XJIOPUIA METU
(I1), B3aumoneiictBue okcuna meau (I1) ¢ pacTBOpom CoJIIHOM KUCIIOTHI.

IToaroroeka x I'MA, BIIP.

Tecmoesutii Konmpob: «OCHOBBI HIKCIIEPUMEHTAITLHON XUMUI.

Paznea 2. [IpakTUKYM 110 M3Yy4eHHMIO ra30B: KUCJI0poaa u Bogopoaa (7 4)

Kucnopon. Peakmuu, rcnionib3yemMble 1Jis MOTYIEHUST KHCIIOPOa B JabopaTopuun

Jemoncmpavyuonnsiit 3xkcnepumenm Ne 7. «llomyuenue u cobrupanue Kuciopoja B 1ab0paTopyuu U 3alI0JIHEHUE UM ra30MeTpay
XHUMHUYECKUE CBOMCTBA KUCIOpoaa. OKCUIBI.

Jlabopamopustit oneim Nel7.«['openue cepbl u pocdopa Ha BO3AYyXE U B KUCIOPOICH»

Jlabopamopuotit oneim Nel8.«['opeHue sxene3a, MeIu, MarHusl Ha BO3yXe U B KUCIOPOIE»

Jlabopamopuwtit oneim Nel9. Paccmorpenue o6pasnoB okcuaoB (yriepona (IV), Bogoponaa, pochopa, mean, Kambius, xKeae3a, KpeMHHUS ).
ITonroroska k 1A, BIIP

Bo3nyx u ero cocras.

Jemoncmpayuonnwtii 3kcnepumenm Ne 8. «OnpeneneHue cocraBa BO3ayxa»

Bonopon. [Tomyuenue Bomopoaa. Mepsl 6e3omacHoCTH Ipu paboTe ¢ BogopoaoMm. [IpoBepka Ha uuctoty. I'pemyunii ras.
Jemoncmpayuonnwtii 3kcnepumenm Ne 9. «Ilonyuenue u cobupanue Bogopoaa B tabopatopuu. OnbiT KaBenauiiay

XuMHYECKHE CBOMCTBA BoJopo1a. [[pumenenue.

Jemoncmpayuonnwiii 3kcnepumenm Ne 10.«IlonydeHne Bogopoia peakiueil alloMUHIS CO CMECHIO Cylb(ara MeIu U XJIOPHIa HATPUsD»
Jemoncmpayuonnstii 3kcnepumenm Ne 11.«3anumaTeNbHbBIE OMBITHI C BOJOPOJIOM: JIeTaromiasi 0aHKa, B3phIBAIOIIHMECS My3bIPH, JIETAIOIINE MBLUIbHBIC
HIapUKH.

Tecmoegvlit Konmponw: «[IpaKTUKyM 110 U3Y4EHUIO Ta30B: KUCIOPOIa U BOJAOPOIa.

Pa3nes 3. [IpakTHKYM IO M3Y4€HHIO CBOMCTB BOABI M PACTBOPOB (9 4)
Bopga. Metozibl onpenienieHus cocTaBa BOJbl - aHAJIU3 U CUHTE3.
Jlabopamopnuwuii onvtm Ne 20.«OrnipeniesnieHre BOJOMPOBOTHON U JUCTUIITUPOBAHHOM BOIBI



DuU3nYECKUE U XUMUYECKUE CBOMCTBA BOJIBI.

Jlabopamopnuwiit onvim Ne21.Oxpacka HHINKATOPOB B HEUTPATBHOU Cpelie

Jlabopamopuuiii onvtm Ne22.CpaBHeHHe po0 BObI: BOJOIPOBOTHOM, U3 TOPOACKOTO OTKPBITOrO BOJIOEMA.
Bona — pactBopureins. PacTBopsl.

Jlabopamopuuiii onvim Ne 23. «/3ydeHue 3aBUCUMOCTH PACTBOPUMOCTH BEILIECTBA OT TEMIIEPATYPHI»
HacpliieHHbIe 1 HEHACHIIIIEHHBIE PACTBOPHI.

Jlabopamopnuwiii onvim Ne 24. «Haonrooenue 3a pocmom KpUcmaiios)

Jladopamopnuwiit onvim Ne 25. «Ilepecviuennslit pacmeopy

Ilpakmuueckasn paboma Ne 3 «Onpedenenue KOHUEHMPAUUU EULECHE KOTLOPUMEMPUUECKUM MEMOOOM MO KAAUOPOBOUHOMY 2PpAPUKY»
Kpucramnoruaparsr.

Jlabopamopnuiii onvim Ne 26.«Onpedenenue memnepamypul pazioxceHus KpUcmaiioZuopamay

IToaroroka x I'A, BIIP

Tecmogutit Konmpons: «IIpakTHKyM 1O U3YYEHHUIO CBOWCTB BOJbI M PACTBOPOBY.

Paznea 4. OcHoBbI pacyeTHOM XuMuu (4 4)

Mouib — eAMHMIIA KOJIMYECTBA BellecTBa. MomsipHas Macca. BeIuncieHus o XMMHUYECKUM YPaBHEHUSIM.

3akoH ABoraapo. MomsipHbIif 00beM ra3oB. OTHOCHUTEIbHAS TIJIOTHOCTH Ta30B.

O06paboTKa FKCIEPUMEHTAIBHBIX TaHHBIX C HCIIOJIb30BaHHeM LKuppoBoit 1abopaTopuu «Touka pocran.UreHue rpadukoB, AuarpaMm

Pa3znen 5. [IpakTHKYM 10 H3YYEHHUIO CBOICTB BelIeCTB OCHOBHBIX KJIACCOB HEOPraHUYEeCKUX coequHeHu (12 v)

Oxcuppl: knaccuduKaius, HOMEHKIIaTypa, CBOWCTBA, OJIyYeHHE, TPUMEHEHHUE.

Jlabopamopustit oneim Ne27. HaGmoneHue pacTBOPUMOCTH OKCHJIOB ATFOMUHMUSI, HATPUS, KaJIbIIUS U MEJIU B BOJIE.

Jlabopamopnuuiii onvim Ne28.0Onpenenenne KUCIOTHOCTU-OCHOBHOCTH Cpeibl TIOJYYEHHBIX PACTBOPOB C MOMOIIBIO0 HHIMKATOPA.
Jlabopamopustit oneim Ne29. TlonydeHue yrieKucioro ra3a i B3auMOJICHCTBUE €r0 C M3BECTKOBOM BOJIOM.

I'unpoxcunpl. OcHOBaHUS: KiaccuuKalysi, HOMEHKIATypa, OJydeHHeE.

Jlabopamopnuiii oneim Ne30.B3zaumogeiicTBre OKCUAOB Kalblus U (ocdopa ¢ BOJOH, OnpeiesieHre XapakTepa 00pa30BaBIIErocs rMIpOKCcHa ¢
MTOMOIIBIO0 UHAUKATOPA.

Jabopamopnuiit onvim Ne 31.«Onpenenenrie pH pa3nuyHbIx cpema»

Ilpakmuueckaa paooma Ne 4 «Onpenenenve pH pacTBOpOB KUCIIOT U 1IEIOYEH)

XuMHYeCcKHe CBOMCTBA OCHOBaHUH. Peakius Helitpanu3anuu. Okpacka HHAMKATOPOB B HIENIOYHON M HEHTpanbHOU cpenax. [IpuMeHeHre oCHOBaHUH.
Jlabopamopuwtit onbim Ne 32.«Peakuys HEUTpaIU3aIun.

Jemoncmpayuonnwtii 3kcnepumenm Ne 12.«OcuoBanus. TemnoBoit 3¢ dexT peakiuu ruApOKCUIa HATPUS C YIIIEKUCIBIM Ta30M»
Jlabopamopnutii onetm Ne33.B3anmMopaelicTBIE pacTBOPOB KUCIOT CO IIEI0YAMHU.

Jlabopamopuuii onveim Ne34.1lonmyyeHne HEpaCTBOPUMBIX OCHOBaHMI U UCCIIEOBaHUE UX CBOMCTB (Ha mpumepe ruapokcuia meau (11)).
AmboTepHbIE OKCUIIBI U THIPOKCH/IBI.

Jlabopamopnuiit onvim Ne35.1lonyyenne aMmpOTEepHBIX OCHOBAHMI U UCCIIEOBaHUE UX CBOMCTB (Ha mpumMepe ruapokcuaa nunka (I1)).



Kucnotsl. Cocras. Knaccudukanus. Homenknatypa. [lomydenue kucinor.

XUMHUYECKUE CBOMCTBA KUCIIOT

Jlabopamopuuiii onvtm Ne36.B3anmMoaelicTBHE METAJUIOB (MarHus, IIMHKA, JKeJie3a, Me/IN) C PaCTBOPAMH KHCJIOT.
Jladopamopnusiit onvim Ne37.BzaumoneiictBue okcuaa meau (1) u okcuaa uHKa ¢ pacTBOPOM CEPHOM KHCIIOTEHIL.
Jlabopamopuuiii onetm Ne38. B3anmoaeiicTBHE pacTBOPOB KHCIIOT C HEPACTBOPUMBIMH OCHOBAHHSIMU.

Comu. Knaccudukarus. Homenknatypa. CriocoObl IOTyICHHSI COTICH

Ilpakmuueckasa paooma Ne 5. «IlonydeHre MEIHOTO KyImopocay

CpoiicTBa cojeil. ['eHeTnueckas cBs3b MEX/y OCHOBHBIMH KJIaCCaMU HEOPraHUYECKUX COEAMHEHUN

IIpakTnueckas padora Ne6.Pemienne skcniepuMeHTaIbHBIX 3a7a4 10 TeMe «IIpakTUKyM 110 M3y4eHHI0 CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COECAUHEHUIN

IToaroroka x I'A, BIIP

Tecmoeguvtit konmpons: «IpakTUKyM 11O U3yYEHHUIO CBOMCTB BEILIECTB OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COCAMHEHUI».

Paznen 5. OCHOBBI ONBITHO-)KCIIEPUMEHTAJILHOI U MPOEKTHOM JesiTe/ibHOCTH (164)

TexHnka 6€30MaCHOCTH MPU BBHIMOJIHEHUH CAMOCTOSATEIBHBIX OMBITOB U SKCIIEPUMEHTOB B IOMAIITHUX YCJIOBUSX U C UCIIOIH30BAaHUEM 00O0PYI0BAHUS
XUMUYECKOH 1abopaTopuu.

IIpakTnueckas padora Ne7. Ob6paiieHue co cTekjaoM (crudaHue CTeKJISHHON TpyOKH, U3rOTOBJICHHE: MUIETKN; KallWJUIIPOB; MPOCTEHUIITNX Y3II0B;
MpOCTENIINX TPUOOPOB)

XUMUYECKUN aHAJIN3: KAUECTBEHHBIN Y KOJTMYECTBEHHBIN

TeopeTnueckrue 0CHOBBI OMBITHO-3KCIIEPUMEHTAIBHON U MPOEKTHOM AESITEIbHOCTH.

Br160p Temsl ipoekra. [lmanupoBanue AesITENHHOCTH.

[Toaroroska nmpoekra. Coop nHGOpMaIUK 1Mo JAHHOU TeMe. MoaenupoBaHue TPOSKTHOM IEITeIHOCTH.

Brinosinenue yueOHBIX IPOEKTOB, OMBITHO-IKCIIEPUMEHTAIBHBIX Pa0oT.

IpakTHyeckne padorbl Ne§-12 Mo TeMaM MPOESKTOB yJAIIHXCS

[ToaroroBka yueOHBIX MPOEKTOB K 3aIIUTE

IIpome:kyTouHas aTTecTanMsl. 3a1IMTA NIPOEKTOB

[ToaroToBka k 'MA, BIIP: pemienre npakTMko OpUEeHTUPOBAHHBIX 3aJaHUN

[ToaroToBka k 'MMA, BIIP: penienue npakTMko OpUEHTUPOBAHHBIX 3aaHUM

O60061eHue, cucTeMaTu3anys 1 KOppeKIus 3HaHui ydamuxces 3a kype « XUMUSA», 8 kiacc.

TecTOBbBIII KOHTPOJIb.

Temamuka onvimuo-IKCREPUMEHMATILHBIX U RPOEKMHBIX PAOOM C UCNOIb308aHUEM 000pYyOosanusa yenmpa « Touka pocman:
1. DkcnepTu3a NPOIyKTOB MUTAHUS 10 YITaKOBKE.

2. OnpeneneHue KauecTBa BOAOIPOBOJHOM BOJIBI.

3. OmnpeneneHne cBOMNCTB BOJONPOBOIHON U JUCTUIUINPOBAHHOMN BOJBI.

4. KucinoTHOCTh aTMOC(EPHBIX 0CATKOB.

5. IlomyyeHne KpucTaJuIOTHpAaTa MEAHOTO KyIlopoca.



6.Habmronenue 3a pocToM KpUCTaJLIOB.

7. Iony4yeHue nepechIeHHbIX PACTBOPOB.

8. Omnpenenenuie TeMneparypbl pa3ioKeHHs KPUCTAIUIOTHIpaTa.

9. OnpeneneHne KUCIOTHOCTH MOYBBHI.

10. M3yueHue 1mea04yHOCTH PA3IMUHBIX COPTOB MbLIA U MOIOILUX CPEACTB.

11. UnnukaTopHbIe CBOMCTBA pa3IMUHbBIX paCTeHUM U 1IBETOB (C omnpezaenenneM pH pacTBopoB).

12. Onpenenenne kayecTBa XJjeOONeKapHO MyKH U xJie0a.

13. Onpenenenne kauecTBa KUCIOMOJIOYHBIX MMPOIYKTOB.

14. Omnpenenenve 3aBUCUMOCTH U3MEHEHUS pH 11€IbHOTO U NMaCTEPU30BAHHOTO MOJIOKA OT CPOKOB XPaHEHUS.

15. Ouuctka BoAbI NEPErOHKOM.

16. OumcTka BOJBI OT 3arps3HEHUI.

17. TlpurotoBieHNe MOYBEHHON BBITSHKKH U oTipeaenieHne ee pH.

18. OmpeneneHue CTEEeHN 3aCOJICHHOCTH TTOYBHI.

19. KomnmyecTtBeHHOE OIpe/IeNIeHIE 3arpsI3HEHHOCTH BEIECTBA.

20. Omnpenenenune maccel okcuaa mean (1), ooHapyxkenue okcuaa yrirepona (IV) 1 BOJIbI, MOTydaeMbIX IPH Pa3sIoKeHUH OCHOBHOTO KapOoHaTa Meau
(manaxura).

21. Tomyyenne, cobupaHue U uAeHTH(PUKALNS Ta30B (BOAOPOAa, KUCIOPO/IA, YIIIEKACIIOTO T'a3a, aMMHaKa), MOHTaXX COOTBETCTBYIOIITUX PHUOOPOB.

IIpumeyanue: XeITHIM MapKEPOM BBIIEIICHO cojepkanue [IpuMepHol mporpaMmbl, MNpPeaIOAKEHHOW B METOAMYECKUX PEeKOMEHAAIMH MUHUCTEPCTBA
npocsernieHust Poccuiickoit @enepanuu no «Peanuzarum 00pa3oBaTeNbHBIX MTPOrPaMM €CTECTBEHHOHAYYHOM M TEXHOJOTHYECKOW HAIPaBJICHHOCTEH 10
XHUMUH C UCTIOJIh30BaHWEM 000pyaoBaHus neHTpa «Touka poctan(yTBEpKIeHbBI pacnopspkeHrneM MuHuctepeTBa npocsenieHus: Poccutickoit denepamnnu
ot 12 stuBaps 2021 r.Ne P-6).



3. COAEPKAHME ITPOI'PAMMBbBI
BHEYPOYHOIi eI TeJIbHOCTH «JKCIEPUMEHTATIbHA XuMus» 15 9 kiaccos (70 yacoB)
¢ HCIOJIL30BaHHMEM 000pyA0BaHuA UM POBOH J1adopaTopun
«Touyka pocra»

Beenenne B kypc «Xumusi-9» (2 4)
Bsoouwiii uncmpyxmaoic no Th. Xumus — HayKa dKCIIepUMEHTaIbHAasI.
Hemoncmpayuonnstii sxcnepumenm Ne 1.03naxkomnenue ¢ 1a60pamopHvim 000pyoosanuem; npuémuvl 6e30nacHoil padbomasl ¢ HUM.

BXO)IHOG TECTUPOBAHHUC 1O TCOPETUUCCKUM U IMPAKTUICCKUM 3HAHUAM 3a 8 Kiacc

Pa3znen 1. MHoroo6pa3ue XuMMYeCKUX Peakiuili B IKcNepuMeHTaabHOi xumuu (154)

Tema 1. Knaccugukayus xumuueckux peaxyuit (6 u)

Knaccudukanus XUMHUYECKUX PEaKIdid, PEeaKIuu COCIWHEHHUsS, PA3I0KEHHUs, 3aMenieHusi, oOMeHa. OKHUCIHUTEIbHO - BOCCTAHOBUTEIBHBIC PEAKIIUM.
OxkwucnuTenb, BOCCTAHOBUTEND, MPOIECCHl OKUCIEHUS, BOCCTaHOBJICHH. COCTaBJICHHE YpaBHEHUN OKHCIUTEIHHO - BOCCTAHOBUTEIBHBIX PEAKIIUNA C
TTOMOTIIHIO METO/1a AJIEKTPOHHOTO OaaHca.

Tennossie 3 HEKTHI XUMUYECKUX PEAKITANA. DK30TEPMUICCKUE U IHAOTEPMUUECKUAEC PEAKIIUH.

Tepmoxumuueckue ypaBHEHHsA. CKOPOCTh XMMHUUYECKUX peakiuid. DakTopbl, BIMSAIONIME HA CKOPOCTh XMMHYECKHUX peakuuil. [lepBoHavanbHbIE
MIPEJICTaBJICHUS O KaTalu3e.

Lemoncmpayuu. [lemoncmpayus onvimos, 8bIACHAIOWUX 3A8UCUMOCHL CKOPOCMU XUMUYECKUX Peakyuti om pasiuidHblx haxmopos.

Tabnuywr «Obpamumvle peakyuuy, «Xumudeckoe pagnogecuey, « CKOpocmv XUMUYECKOU PeaKyuuy.

Pacuemmnuie 3a0auu. Pacuemsi no mepmoxumuyueckum ypasHeHusim.

Ilpakmuueckan paooma Nel. H3yuenue eruanus ycio6uil nPo8eOCHUs XUMUYECKOU PeaKyuu Ha e€ CKOPOCHb.

O6patumsie peakiuu. [IoHsATHE 0 XUMUYECKOM PaBHOBECHH.

Tema 2. Inekmponumuueckan ouccouuayus (9 u)

XUMHUYECKUE PEAKIUH, UAYIIUE B BOJHBIX PACTBOPAX. DIEKTPOJIUTHI U HEANEKTPOIuThl. Monbl. KaTnoHsl 1 aHnoOHBL. ['uapaTtHas Teopust pacTBOPOB.
DIEKTPOTUTHYECKAsT AUCCOLMAIIMS KUCIOT, OCHOBaHMM, coJiei. Ciabble U CHUIIbHBIC MEKTPOJUTHL. CTENneHb AuccolManui. Peakiium HoHHOTO 0OMeHa.
VYcnoBus NpoTeKaHus peakiuii oOMeHa 10 KOHIa. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCTMHEHUN B CBETE MPEICTaBICHUN 00
ANEKTPOJUTUYECKON JUCCOIMAIIMN M OKHCIIUTEILHO — BOCCTAHOBHUTEIIbHBIX PEAKIIHIX.

[Tonsartue o ruzponuse comnei.

Pacuémui no ypasnenusm xum. peaxyutl, eciu 00HO U3 ewecms 0aHo 8 U3dvIMKe.

Hemoncmpayuu. Ucnvimanue pacmeopos geujecma Ha 31eKmpudecKyro nposoouMocmo. JeudiceHue UoOHO8 8 J1eKmpuieckom noje.

Jlabopamopuvie onvimsl. Peakyuu obmena medncoy pacmeopamu 31eKmpoaumos.



Ilpakmuueckaa paboma Ne2. Peuwienue y3xcnepumenmanvHulx 3a0ay no meme «Ceoilicmea Kuciom, 0CHO8AHUI U CONEll KAK IJ1IEKMPOTIUM 06,
TecTOBBIII KOHTPOJIb.

Paznes 2. IlpakTHKYM IO M3YYEHHIO CBOICTB NMPOCTHIX BelIeCTB: HEMETAJIOB M METAJIJIOB, HX coefuHeHHuil (394)

Tema 3. I'anozenwt (5 u)

Hewmeramnsl. ['anorensl. [looxeHne B NEPHUOIUYECKON CUCTEME XUMUYECKUX JJIEMEHTOB, CTPOCHHE UX aTOMOB. HaxoxieHne B mpupoe.

@u3nyeckue U XMUMHYECKUE CBOMCTBA rajoreHoB. IlosydyeHne u npuMeHeHue TraloreHoB. Xuop. PHU3ndecKkue W XUMHUYECKHE CBOMCTBA XJIOPA.
[Ipumenenue xsopa. Xiaoposoaopon. dusnueckue cpoiictBa. [lonydyenue. ConsiHas kucnoTa u ee conu. KauecTBeHHas peakuusi Ha XJIOPUJL — UOHBI.
PacnioznaBanue xaopuaoB, OpoOMHUI0B, HOUI0B.

Lemoncmpayuu. @usuueckue ceoticmea 2anozenos. llonyuenue xa10opoeooopoda u pacmeopenue e2o 8 800e.

Jlabopamopusie onvimwi. Pacnosnasamnue ConssHOU KUCIOMbL, XI0PUO08, OPOMUO0E, UOOUO08 U 10Od.

Ilpakmuueckasa paooma Ne 3. Ilonyuenue conanoii Kuciomeol u uzyueHue €€ ceolicma.

Tema 4. Kucnopoo u cepa (8 u)

Kucnopon u cepa. [lonoxxeHne B NMepHOJUMUECKON CHUCTEME XMMHYECKHUX 3JIEMEHTOB, CTpoeHue ux aromoB. Cepa. Amotponus cepbl. Pusndeckue u
xuMHueckue cBoiictBa. Haxoxaenue B mpupoge. [Ipumenenue cepsl. CepoBoopoa. CepoBoIopoiHAs KUCIOTA U €€ coiu. KadecTBeHHast peakiusi Ha
cynbbua- noubl. Oxcun cepst (1V).

Cepnast kucnotra. XUMHUYECKHE CBOWCTBAa pa30aBiIeHHONW M KOHIIEHTPUPOBAHHOW cepHOll kuciaoThl. KauecTBeHHas peakuus Ha cyiabpaT- HOHBL
XUMHUYECKUE PEAKITHH, JICKAIIUE B OCHOBE MOTyYSHHS CEPHON KHCJIOTHI B TIPOMBIIUIEHHOCTH. [IpriMeHeHrne cCepHON KUCITOTHI.

Jlemoncmpayuu. Annomponus KUCI0poOa u cepuvl. SHAKOMCMBO € 00PA3YAMU NPUPOOHBIX CYIbHUO0S, CYIbDAMO8.

Jlabopamopnwsie onvimsil. Pacnosunasanue cyivuo-, cyivpum- u cyivpham-uoHos 8 pacmseope

Ipaxmuueckasa paboma. Pewenue sxcnepumenmanvhuix 3a0ay no meme « Kuciopoo u cepay.

Tema 5. A3om u ¢ghocghop (9 u)

A3zoT u pocdop. [lonoxkenue B nepruoauueckoi CHCTEME XUMHUYECKUX AJIEMEHTOB, CTPOCHHE UX aTOMOB. A30T, (pU3MYECKHEe U XUMHUYECKUE CBOMCTBA,
noyiyueHue u npuMmenenue. Kpyroopot azorta B mpupojie. AMMuak. @usndeckre 1 XuMUYecKle CBOICTBa, moiydeHue, npuMenenrne. Coaum aMMOHUSL.
A3oTHas KHCIOTa U ee cBoiicTBa. OKUCIUTEIbHBIE CBOMCTBA a30THON KUCIOTHI. [loslydeHne a30THON KHCIOTHI B JIabopaTopuu. XUMHUYECKHE peaKkiuy,
JeXKalye B OCHOBE MOJYYEHUS a30THOM KUCIOTHI B TpoMbliiieHHOCTH. [Ipumenenne. Conu. A30THbIE YIOOpEHHUS.

Dochop. Amnotponus. Puznueckue u xumudeckue cBoiictBa. Oxcun docdopa (V). DochopHas kuciaoTa, €€ oMU U yaoOpeHus..

Lemoncmpayuu. [lonyuenue ammuara u e2o pacmeopenue 6 gode. O3HakomieHue ¢ 00pasyamu NpUpOOHbIX HUMpamos, ghocghamos.

Jlabopamopuvie onvimsi. B3aumooeticmaue conetl ammonusi co ujeroyamu. O3HaKomieHue ¢ a30mHuiMu U pocgopHuimu y0obperusmu.

Ilpakmuueckas paooma Ne5. Ilonyuenue ammuaka u uzyuenue e2o ceoicma.

Pewenue 3a0au na onpedenenue maccogoii (006EMHOLL) 00U 8bIX00A NPOOYKIMA PeaKyuu Om meopemuyeckt 803MONCHOSO.

Tema 6. Yenepoo u kpemnuii (8 u, no naanuposanuio — 7 4))



VYranepon u kpemHuil. [losnokeHne B MEpUOANYECKOW CUCTEME, CTPOEHUE aTOMOB. Yriepoxd. Ainorpornusd. dusmyeckre M XUMHUYECKHE CBOMCTBA
yriepoja. AncopOuusi. YrapHelid ra3. YTJIEKUCIbIM ra3. YrojbHas KUCJIOTa U ee coiu. KayecTBeHHas peakiusi Ha KapOoHAaT — MOHBL. KpyroBopoT B
IIPUPOJIE.

Kpemuuii. Oxcun kpemuus (1V). KpemHueBast Kuciora u €€ COJH.

Crexo. [lemeHT.

Lemoncmpayuu. Kpucmannuueckue pewemxu armasa u epagpuma. 3Haxomcmeo ¢ oopasyamu npupoonsbix KapooHamos u cuiruxamos. O3nakomienue ¢
paznuunbimu sudamu monausa. O3nakomieHue ¢ u0amu cmexia.

Jlabopamopnvie onvimsi. O3HaKOMAeHUE CO CBOUCMBAMU U B3AUMONPEBPAWEHUAMU KapboHamos u eudpoxkapbonamos. Kauecmeennvle peaxyuu na
KapOoHam- u CUNUKAM-UOHDL.

Ilpakmuueckasa paooma Neb6. Ilonyuenue oxcuoa yznepooa (IV) u uzyuenue ezo ceoiicme. Pacnoznaganue kapoonamoe.

Pewenue 3aoau na eviuucnenue maccol unu o6véMa npooyKma peaxkyuu no u3eeCmHoOU macce uiu 00bEMY UCXOOHO020 eujecmed, COO0epIHCauleco
npumecu.

Konumponsnan paboma No2 no meme «Hememannwiy.

Tema 7. Oouwgue ceoiicmea memannos (14 u, no naanuposanuio — 134)

Mertamnel. [lonoxkeHue B NEPUOAMYECKOW CHUCTEME, CTPOCHHE aTOMOB. Mertamnuyeckas CBs3b. (DU3WYECKHE CBOWCTBA. Psii  aKTHBHOCTH
METaJJIOB.CBOMCTBA MeTauToB. O0mue crocoOs! mosrydenust. CrijiaBbl METAILIOB.

[Ilerounbie meTambl. [lonoxkeHne B MEpHOINYECKON CUCTEME, CTPOCHUE aTOMOB. PU3MYECKHEe M XMMHUUYeCcKue cBoMcTBa. [Ipumenenue. Haxoxnenue
B PUPOJIE.

[[lenouno3zemenbHbie MeTabl. [lookeHne B MEPUOTUYECKON CHCTEME, CTpOoeHUE aToOMOB. PU3MYECKME W XMMHUYECKUEe CBOWCTBA. [IpumeHeHwe.
Haxosxnenue B npupoae. Marauii 1 KainbIiui , X BaKHEHITHE coennHeHns. JKeCTKOCTh BOJIbI M CIIOCOOBI €€ yCTpaHEHU 5.

Amomunnii. [lonoxkeHne B NEPUOAMYECKOM CUCTEME, CTpPOEHHME aTOMOB. DPu3MYecKHe U XUMHUYecKue cBoiicTBa. I[Ipumenenume. Haxoxxnenuwe B
npupoe. AMGOTEepHOCTb OKCUAA U TUIPOKCH 1A ATFOMUHHSL.

Kenezo. IlonoxxeHne B MEPUOJUUYECKON CUCTEME, CTpOEHUE aTOMOB. Pu3nueckre W Xxumuueckue cBoicrta. lIpumenenue. Haxoxaenue B npupose.
Baxkneiimme coequHeHus xKene3a: OKCUIbI, TUAPOKCU Bl B cotu kenesa (11) u xxenesa (111). KauecTBeHHast peakius Ha HOHBI.

Lemoncmpayuu. 3naxomcmeo ¢ obpasyamu 8adCHEUWUX CONell HAmpusl, Kaaus, NPUPOOHbIX COeOUHEeHUL Kaabyus, pyoamu cenezd, COeOUHEeHUsMU
anomMunus. Bzaumooeticmaue wjenoyHvlx, weiouHo3eMeNbHbIX Memailos U anoMuHus ¢ 600otl. Cocueanue dxcene3a 8 KUCIopooe U Xaope.
Jlabopamopuvie onvimol. Ilonyuenue euopokcuoa anoMuHus u 83aumooelicmaue e2o ¢ kuciomamu u wenrovamu. Ilonyuenue euopokcuoos scenesa(ll) u
(111) u 3aumooeticmsue ux ¢ KUCIOMAMU U WETOYAMU.

Ilpakmuueckaa paooma Ne7. Pewenue ykcnepumenmanvuvlx 3a0ay no meme «Memannwt u ux coeOuHeHus.

TecTOBBII KOHTPOJIb.

Pa3nes 3. OCHOBBI ONIBITHO-)KCIIEPUMEHTAJIBLHOM M NMPOEKTHOM aesiTeabHOCTH (124)
TexHuka 6e30MacCHOCTH MPH BBHIIIOJIHEHUH CaMOCTOSITEIbHBIX OIMBITOB M HKCIIEPUMEHTOB B JOMAIIHUX YCIOBHSX M € CIIOJIb30BaHHUEM 000pYI0BaHU s
XUMUYECKOH J1ab0paTOpUH.



IIpakTuyeckas padora Ne§. OOpaiieHue co cTeKiIoM (crudaHue CTEKISIHHONW TPyOKH, H3TOTOBJICHUE: MTUNETKH; KalWIIJISIPOB; MPOCTEHIITNX y3JI0B;
MPOCTEHUIINX PHUOOPOB)

XUMHUYECKUI aHAIN3: KAYECTBEHHBIN U KOJINYECTBEHHBIN

Teopernueckrie 0OCHOBBI OIIBITHO-3KCIIEPUMEHTAIIBHON U ITPOEKTHOM 1EATEILHOCTH.

Br160op Tembl npoekra. [InanupoBanue nesTeIbHOCTH.

[Moxroroska mpoekra. Coop mHPOpMAIUK 10 TaHHOH Teme. MoienpoBaHe MTPOEKTHOM e TETbHOCTH.
BrimosnHeHnne yueOHbIX IPOEKTOB, OMBITHO-IKCIIEPUMEHTAIBHBIX padoT.

IpakTuyeckue padorbl Ne§-12 no TemMaM IPOEKTOB yJaIIHXCS

[ToaroroBka yueOHbBIX IPOEKTOB K 3aIIUTE

IIpomexyTounas arrecTanus. 3alUTa POEKTOB

[ToaroroBka k 'MA, BIIP: penienne npakTuko OpUEeHTHPOBAHHBIX 3aJaHUN

[ToaroroBka k 'MA, BIIP: penienne npakTuKo OpUEHTHPOBAHHBIX 3aJaHUN

O060061eHne, cucTeMaTu3alys 1 KOPPeKLUs 3HaHUH yJaluxcs 3a Kype « DKCIepUMEHTalbHAsi XUMUS», 8 KJlacc.
TecTOBbBIII KOHTPOJIb.



3. KAVIEHJAAPHO-TEMATHYECKOE IIVIAHUPOBAHHUE

BHEYpo4HOI1 aesATeabHocTH « XUMMUS» - 8 kirace (70 yacos)
€ YKa3aHUEM HMCI0JIb30BaHUsA 000pyAoBaHus HU(POBOI 1a0opaTopuu

«Touka pocta»

Ne Tema 3ansATUS IlnanupyemMble pe3yJIbTATHI Koua-Bo Jara Mudopman| Hcnons3oBanmne
n/n TMpeavernsie YV ] JInanoctubie YY1 MeTanpeaMeTHbIe vacos MOHHAast o6opynosanus
YV noanep:xkkal «Touka pocTa»
0.C.I'abpu
eJIsTH.
Xumust:

8 KII.
Paznen 1. OcHOBBI 3KCTIEPUMEHTANBHOI XuMum (22 4)

1. | Beoonwtit uncmpyxkmasyc no Th Hatp TIOHSTHE o | 1.MotuBauus Hay4eHus K. YY/. 1 81 TexHuka
XUMHS — HAYKa SKCIIEPUMEHTAJIbHASL. npeaMere XAMHUH. | IPEAMETY XUMHUS 1.Pa3pemenue 0e30MacHOCTH B
TP Cdopmuporathb 2.Pa3BuBaTh YyBCTBO KOH(DIHKTA KaOMHETEe XMMHU
Jemoncmpayuonnsltii IKCcnepumenm NepBOHAYAJIbHbBIC TOPJIOCTH 32 POCCUNCKYI0  2.YTpaBiieHue ueHtpa «Touka
Ne 1, Mpe/ICTaBJICHUS: XUMHUYECKYIO HAYKY MOBEJIEHUEM MapTHEpa PocTtay.
O3Hakomnenue ¢  1adopamopHslm | a) O BElIeCTBe, a Takxke o | 3.HpaBcTBeHHO- ILYVY . 3HAKOMCTBO C
obopyoosanuem; npuémol 0e30naAcHOll | IPOCTHIX UM CIOXKHBIX | 3THYECKOE OLICHUBAHHE 1.®opmupoBanue 000py/I0BaHUEM.
pabomal ¢ HUM. BEIIIECTBAX; M03HABATEILHOMN I1eNTH

0) HauaTh (HOpMHUPOBATH e  CuMmBOIBI
YMEHHE XapaKTepHU30BaTh XUMHYECKUX
BEIIIECTBA, HCIONb3YS IS AJIEMEHTOB
aTOoro ux (usuueckue e  XuMHYECKHE
CBOWCTBA. hopmysIbI
TepMunbl
AHanus u
CHHTE3
P.YVY/.
1.Ilenenonaranue u
TUTAHUPOBAHKE.

2. Ilpakmuueckan paboma Ne 1 ‘YMeHue mojab30BaThCa JaTunk
«Ilpasuna mexuuxku 6e3onachocmu npu | HarpeBaTEIHLHBIMHU TeMITepaTyphl
pabdome c nabopamopHbvim npubopaMu (TepMONapHbIit),
obopyoosanuem. Hzyuenue cmpoenus

CIIUPTOBKA
naamenuy

3. Mertonb! MO3HAHUS B XUMUH. DKCIIEPH- Hcnonbp3oBanue mis 1.MotuBamwms HaydeHUS K. YY . 1 82 Jlatunk
MEHTAJIbHBIE OCHOBBI XUMUHU TTO3HAHUS OKPYXKAIOIIETO | MPEIMETY XIUMHUS 1.Pa3pemenne TEeMIIEePaTyphI
JlaGopaTopHblii onbIT Nel. MHpa pa3JIMIHbIX 2.Pa3BuBaTh 4yBCTBO KOH(IMKTa (TepMonapHsIii),




PaccmoTpeHue BelecTs ¢ pa3anuHbIMH
¢uznueckumm cBoiicTBamMu

(Meapb, 3xKene30, LHUHK, cepa, Boaa,
XJIOPU HATPUSA

TP

Jabopamopustit oneim Ne 2 «/]o kakoi
memnepamyposl MOJMNCHO HAzpemb Geue-
cmeo?»

MeTo10B (HabiroieHue,
H3MEpeHNe, OIbIT,
9KCIIEPUMEHT,
MOJIETTMPOBAHKE U JIP.)
CdopmupoBatb
MepBOHAYAIIbHBIC
TIPE/ICTaBIICHUS: O
MeTofiax HaOJo/IeHUE U
9KCIIEPUMEHT

TOPAOCTH 3@ POCCUUCKYIO
XMMHYECKYIO HAyKy
3.HpascTBeHHO-
STHYECKOE OIICHUBaHUE

2.Yupasnenue
MOBEZICHUEM TTapTHEPA
ILYVY .
1.®opmupoBanue
MO3HABATEJILHOM IeTTN
e AHamu3 u
CHUHTE3
P.YV/.
1.Ilenenonaranue u
IUTaHUPOBAHHUE.

CIIUPTOBKaA

Metobl MO3HAHUS B XUMUH.
DKCIIepUMEHTATBHBIC OCHOBBI XUMUHU
TP

JlagopaTopHbIii onbIT Ne3.
H3y4yeHue cBOIiCTB BeleCTB:
HAarpeBaHHe BOJIbI, HATPeBaHUE OKCHIA
xpemuus (1V).

Jabopamopuuiit onvim N 4.
«H3mepenue memnepamypol KUneHus
800bL C HOMOUBIO OAMYUUKA
memnepamypul u mepmomempa)

Jatunxk
TEMIIEPATYPbI
TUTATUHOBBIH,
TEPMOMETP,
3JIEKTpUYecKas
IUIATKA

MCTO}IBI IIO3HAHUs B XUMHH.
DKCHepUMeHTAIbHbIE OCHOBBI XUMHHU
TP

Jlabopamopnutit onvim Ne 5.
«Onpeoenenue memnepamyput
naaenenus u KpUCMAaiiu3ayuu
Memaniay

Jatuuk
TEeMITepPaTyphl
(TepMomapHbIi)

[lepBoHAaYaNbHBIE XUMUYECKUE TOHATHS.
YucTeie BElIeCcTBA U CMECH

Jlabopamopuwtii onvim No 6.
Hccneoosanue duzuueckux u
XUMUUECKUX  CBOIICIE  NPUPOOHBIX
seuecme (U36eCMHAKOB).

Tlo3zHakOMUTE yu-csi C
71a00PaTOPHBIM
000py/IOBaHUEM,
TpueMaMu OOpaIeHus ¢
HUM.

Paccmotpets npaBuina
TEXHUKH 0€30IT1acCHOCTH B
KaOWHEeTe XUMHU

1.®opmupoBanHme
UHTEepeca K HOBOMY
npeMeTy.

K.YVY/.
1. IlnanupoBanue
MPAaKTUIECKOI pabOThI
0 TIPEAMETY
2.YupaBneHue
MIOBEZCHUEM
mapTHepa.
LYV
1.®opmMupoBaHme
MO3HABATEJILHON LN
e  Tepmunsl
e AHamm3 u
CHHTE3
P.YVY/.
1.Ienenonaranue u
TUTAHUPOBAHKE.

83

PeakTuBEI B
XAMHUYECKOE
00opyI0BaHKE




Uucreie BemecTBa U cMecH. CriocoObt
paszeneHus cMecei: JeCTBUE MarHUTOM,
oTCTamBaHUE, (PIIILTPOBAHUE,
BEITIApUBAHUE, KPUCTAIUTH3AIIH,
JTACTUILIISIIIHSL.

TP

Jaoopamopnutii onvtm Ne 7. Pazoenenue
cMecu JHeene3HbIX ONUNLOK U Cepbl ¢
ROMOUWLIO MAZHUMA.

Jladopamopnutii onvtm_J/Ne8.
Ilpuzomoenenue u pazoenenue cmecu
Jicenesa u cepul, pazoeieHue cmecu
Heghmu u 600wl (pacmumenbHoO20 mMacia
U 600bl).

Hcnons3oBanue ais
TIO3HAHUS OKPYKAIOIIETO
MHpa pa3InIHbIX
MeTo0B (HabiroieHue,
H3MEpeHNe, OIbIT,
9KCIIEPUMEHT,
MOJICTIMPOBAHKE U JIP.)

CDOpMHpOBaHI/Ie HUHTCpCCa
K HOBOMY IIPEAMETY

K.YVI.
DopMHpOBaHHE
yMeHHs paboTaTh B
napax, OTBe4aTh Ha
BOITIPOCHI YUHTEIIS,
YMEHHE HCIIOIb30BaTh
XUMHYECKHH SI3BIK
ILYVY .
DopMHpOBaHHE
YMCHUS HaOJTIO1aTh,
JieTIaTh BBIBOJBI TIPH
MIPOBE/ICHHUH OIIBITOB,
yMeHHus1 paboTaTh ¢
KHUT Ol

84

PeakTuBEI B
XUMHYECKOE
o0opymoBaHHE

P.YVY/.
1.Ilenenonaranue u
TJIaHUPOBAHUE.
Ilpakmuueckasn paboma Ne 2. Hcnonb3oBanue ®opmupoBanue unrepeca K.YV, 85 PeaxtuBbl
Oenaoenue HagvlKamu pazoeyieHus MIPAKTHUECKUX U K HOBOMY IIpeIMETY dopmupoBaHue XUMHUYECKOE
0OHOPOOHBIX U HEOOHOPOOHBIX cMecell: 71a00paTOPHBIX PadoT, yMeHHsT paboTaTh B obopyoBaHue
omcmaueanue, punvmposanue, HECIOXHBIX napax.
gévlnapuganue, KpUCmaaiuzayus, SKCIIEPUMEHTOB ISt ILYVY/.
oucmunnayus (nepeconka). JIOKa3aTeNbCTBA dopmupoBaHue
TP BBIJIBUT'A€MbBIX yMeHusl  HabmoaTh,
TPEATOJIOKEHHH; JlenaTh BBIBOABI TIPH
OITHCaHNE Pe3yIbTaTOB MIPOBEJICHUH OIIBITOB.
9THX paboT P.YV]I.
Ymenue
XapaKTepu30BaTh
CYILIHOCTh TOHSATUI
YUCTBIC BEIIeCTBA H
CMECH H  CIIOCOOBI
paszeneHus cMmecei
dusnyeckre U XUMUYECKUE SIBJICHUS. Tlo3HakoMUTBCS C 1.MoTuBamus Hay4eHHS K.YV]. 86 PeakTuBbl 1
TP BaKHEHIIIMMU XHM. TpeaMETy XUMHUS 1. Pa3pemenne XUMHUYECKOE
Hemoncmpayuonnstii Ikcnepumenm Ne | NOHATHSAMU: 2.Pa3BuBaTh 4yBCTBO KOH(JIMKTA obopynoBanwue,/la
2. «Buvtoenenue u noznowjenue menia — | husuyueckue u TOPIIOCTH 32 POCCHICKYI0  2.YTpaBieHHe TYHK TeMIepa-
RPU3HAK XUMUYECKOU PeaKyuu XUMHUYECKHE SBJICHUS, XUMHIYECKYIO HAyKy MIOBEZCHUEM TYPHI
Jlabopamopnutii onvim_Ne9. XUMHYECKasi PeaKius; 3.HpaBcTBEeHHO- napTHepa. IJTATUHOBBIHN
Ilpumepul puzuueckux aenenuii: YMEHHE OTJINYaTh 3TUYECKOE OILICHUBAHUE ILYVY .

cecudanue cmexkaAHHOU mpyoKu,
KunsaueHue 600bl, N1aeneHue napaguna.
Jlabopamopusiii onvim NelQ

IIpumepvl xumuyeckux AeaeHUIL:
2openue opesecunil, g3aumooelicmaue

XHUMHYECKHE PEaKIHU OT
(hM3MIECKUX SIBIICHHNA

1.®opmupoBanue
MO3HABATEJILHON LIEIIN
o  XHWMHYCCKHUC
hopmyBl

e TepMuHbI




MpPaAmMopa ¢ coaAHON KUCI0MOIl.

P.YV/.
1.Ilenenonaranue u
TUTAHUPOBAHUE.

10.

ATOMBI W MOJEKYJbl, MOHBL. BemecTBa
MOJIEKYJSIPHOTO Y HEMOJIEKYIIIPHOTO
cTpoeHus. Kpucrammmaeckue pemneTKu.
TP /lemoncmpayuounstii onstm No 3.
«Temnepamypa nnaenenus eeujecme ¢
DA3HBIMU MURAMU KPUCMATITUYECKUX
Peuémox

VYMenue
XapaKTepU30BaTh
KPUCTAJTUICCKUE
PEIIeTKH.

1.MoruBanus Hay4eHUs
TIPEAMETY XUMHUSL.
2.Pa3BuBaTh 4yBCTBO
TOpJIOCTH 3a
POCCUHCKYIO. XUMUYECKY
10 HAyKy
3.HpascTBeHHO-
STHUYECKOE OLEHUBAHUE.

K.YVYI.
1.Pa3pemenue
KOH(IINKTa
2.YupaBieHue
MOBEJICHUEM
napTHepa.

ILYVY .
1.®opmupoBanue
MI03HABATENIbHOM I1eITH.
CUMBOJTBI
XUMHYCCKUAX
JJIEMEHTOB.
XuMHuueckre
thopmynbt

TepmuHsIL.

P.YVY/.
1.CamocToaTensHO
aJIeKBaTHO OlICHUBATh
MPaBHJILHOCTh
BBITIOJTHCHHS JCHCTBHS
1 BHOCHTH
HEOOXOAUMBIE
KOPPEKTHUBHI B
UCTIOJIHEHHE KaK 110
XOIy €ro pean3alii,
TaK U B KOHIIE
IEUCTBHUSL.

87, 88

Jatunk Temmnepa-
TYpBbI IJIATUHO-
BBIH, JATYUK TEM-
epaTypeITEPMO-
MIapHBINA

11.

IIpocteie ©  CIOXHBIE  BeIIeCTBa.
XUMHUYECKHI  DJIEMEHT. XHWMHWUYECKHUH
3HaK. lIpocThle BemecTBa: MeTaIbl H
HEMETAJIJIbI.

TP

Jlabopamopnwtit onvtm Nell,
3uakomcmeo c¢ oopazsyamu RnPOCMbIX
seugecme: Memaiiog U HeMemasios.
Onucanue ceoiicme.

JlaGopaTopHblii onbiT Nel?.
H3ydeHue 00pa3noB MeTAIOB U
HEMeTAJJIOB (cepbl, xeje3a,
AJTIOMUHUS, rpaduTa, MeH U Ap.).

YMenue
XapaKTepru30BaTh
Ba)KHECHUIITHE XMMHYCCKUEC
TMOHATHS: XUMHYIECKUHI
3JIEMEHT, KJIaCCU(HUKAITISI
BeIECTB (Ha MPOCTHIC U
CIIOKHBIE BEIIECTBA).

1.MoTuBamus Hay4eHHS
IPEAMETY XHUMHUS
2.Pa3BuBaTh YyBCTBO
TOPJIOCTH 32 POCCUMCKYIO
XUMHIYECKYIO HAyKy
3.HpaBcTBEeHHO-
STHYECKOE OI[CHUBAHNE

K.YVY/.
1.AprymeHTHpoBaTh
CBOIO MTO3UIIHIO U
KOOPIMHHPOBATH €€ C
MIO3HIIUSMU TAPTHEPOB
B COTPYIHUYECTBE MIPH
BBIpabOTKe 001IIero
peIIeHHs B
COBMECTHOM
JIeSITETBbHOCTH.

.YV /.

1.Ymenne
OpPHEHTUPOBATHCS Ha
pa3Ho0Opasue
CIIO0CO0OB peIIeHUS

89,10

PeakTuBEI B
XAMHUYECKOE
00opyI0BaHHE




3a1a4
2.YcTraHaBianuBaTh

MPUIHHHO-
CJIEJICTBEHHBIE CBS3H.
P.YV/.
1.1lenenonaranue u
TUIaHUPOBAHUE.

12. | CnoKHBIE BEIIECTBA UX COCTAB U VYMenue 1.MotTuBanus Hay4eHus K.YV]I. 811, 12 PeakTHBEI B
CBOICTBA. XapaKTepru30BaTh MpeIMeTy XUMUS 1. Pazpemenue XUMHUYECKOE
TP BaKHeWMe xumudeckue | 2.HpaBcTBeHHO- KOH(IINKTa obopynoBaHue
ﬂa&opamopublﬁ onvim Ne 13. TIOHSATHUA: ATUYECKOE OILICHUBAHUE. 2.praBHeHI/Ie HpI/I60p JJIA
Bunaxomcmeo ¢ oépaguajnu CILOMHCHBIX XUMHUYCCKHUU DJICMCHT, TMOBEACHUEM IMapTHEPA OITBITOB C
geuiecme, MUHEPAI08 U 20PHBIX nopoo. IMPOCTOC U CJIIOKHOE H.YYH. QJICKTPUYCCKUM
Onucanue ceoiicme. BEILECTBO. 1.®opmuposanue TOKOM
Jlemoncmpayuonnwii skcnepumenm Ne YMmenue MO3HABATENILHOM 11eTTH:

4. «Paznoxcenue 600b1 31ekmpuueckum | XaPAKTCPU30BaTH CrnmBorbl
IHOKOMY OCHOBHBIE 3aKOHBI XUMHYCCKUAX
JlagopaTopHblii onbIT Neld. XUMHIL:  3aKOH SIIEMCHTOB,
HcnbiTaHNe TEEPAOCTH BEMIECTE ¢ MOCTOSTHCTBA COCTaBa XUMHUYECKHE
BEIIIECTB. thopmynbl;
noMombio kKoJutekun «lkana
TEPMUHBI.
TBEPAOCTHY. P.YV/I.
1.Ilenenonaranue u
TJIAHUPOBAHKE

13. | ®opmyinbl CIIOYKHBIX BEIIECTB. | YMeEHHUe 1.MoTuBamus Hay4eHUs K.YVYI. 813, 814 | PeakTuBhl 1
KauecTBeHHBIII W  KOJIMYECTBEHHBIH | XapaKTepH30BaTh MPEIMETY XUMHUS 1.Pa3pemenne XHUMHUYECKOe
COCTaB BEILECTBA. HOHATHA 00 2.HpaBcTBeHHO- KOH(JIMKTA obopyoBaHue,
TP OTHOCHUTEJIHOM aTOMHON | 3TMYECKOE OLICHUBAHUE. 2.YmpapneHue 3JIEKTPOHHbBIE
Jlemoucmpauuonuslit Ixcnepumenm Ne Y MOJIEKYJIIPHOM Maccax. MOBEIECHHUEM ITapTHEPA BECBI
5. «Pa3znosicenue 0CHOBHO20 VMEHHE pacCUUTHIBATH ILYY
kapoonama meou (11) (manaxuma)» OTHOCHTCIIPHYIO 1-q)0pMHPOBaH1:Ie

MOJIEKYJISIPHYIO Maccy. MIO3HABATENILHOMN IIeTTN
e  CuMBOIBI
XUMHYECKUX
3JIEMEHTOB
e  XuMHUUYECKHE
hopmyer
P.YVY/.
1.Ienenonaranue u
TUTAHUPOBAHHE

14, | ®opmyms CITOYKHBIX BEIIECTB. | YMEHHUE BHIYUCIIATE: 1.MoTuBamus Hay4eHHS K.YVI. 815, 8§16
KauecTBeHHBI M KOJIMYECTBEHHBIH | MACCOBYIO JOJIIO MPEAMETY XUMUS 1.Pa3pemenne
COCTaB BEIECTBA. XUMHYECKOT0 2JIEMEHTa 2.HpasctBeHHO- KoH(pIIKTa

o hopMysIe COeTUHEHUS
Onpenenenne
aJIeKBaTHBIX CIIOCOO0B

OTHYCCKOC OLICHUBAHHEC

2.YmpapneHne
NOBEACHNEM MapTHepa
ILYYA.




pereHus yueOoHoun
3a/1aui Ha OCHOBE
3aJIJaHHBIX AJITOPUTMOB

1.®opmupoBanue
MO3HABATENIBHOM 11eNTn
e  CumBoibl
XUMHYCCKAX
3JIEMEHTOB
e  XUMHYECKHUE
thopmyms
e  TepMmuHBI
P.YY/.
1.Ilenenonaranue u
TJIAaHUPOBAHKE

15.

@DopMyInBl CIOXKHBIX BemecTs. Ha3zpaHus
CIIO)KHBIX BEIECTB. PeakTHBBI. DTHKETKH.
TP

YMeHue onpenensTh
BAJIEHTHOCTh U 3HAu€HUE
BAJIEHTHOCTH HEKOTOPBIX
XUMHYECKHX JJIEMEHTOB;
Ha3bIBaTh OMHAPHEIE
COEJIMHEHUS.

1.MortuBaius Hay4eHus
MpeaMETy XUMHUS
2.Pa3BuBaTh 4yBCTBO
TOPJIOCTH 32 POCCUICKYIO
XUMHYECKYIO HayKy
3.HpaBcTBEeHHO-
STHUYECKOE Ol[EHUBAaHUE

K.YYI.
1.Pa3pemenue
KOH(JINKTA
2.YupaBneHue
TIOBENICHHEM
napTHepa.

I.YVY].

YMeHue onpenensTh
aJIEKBaTHBIE CIIOCOOBI
penienust yueOHOi
3a/lauv Ha OCHOBE
3aJJaHHBIX
aJNTOPUTMOB.
P.YY].
1.I{enenonaranue u
IJIAHUPOBaHUE

8§15, 816,
817

PeakTuBEI B
XUMHUYECKOE
000pyI0BaHNE

16.

I'pynmbl XpaHeHUsI peakTHUBOB. Y CIOBUS
XpaHEeHUs ¥ UCIOJIH30BAHUS.
TP

YMeHue cocTaBiIsITh
(hopMysIbl OMHAPHBIX
COEMHEHUH 10
H3BECTHOM BaJICHTHOCTHU
2JIEMEHTOB.

‘YMeHue BbICTpanuBaTh
COOCTBEHHOE IIETTOCTHOE
MHPOBO33pEHHE:
OCO3HAaBaTh MOTPEOHOCTH
U TOTOBHOCTBK
camMo00pazoBaHUIO.

K.YV]I.

YMenue
CaMOCTOSTEIBHO
OpTraHU30BBIBATH
yueOHOe
B3auUMOJIEICTBUE B
Tpymme.

ILYVY].

YMmenue
peoOpa3oBHIBATh
HH(POPMAITHIO u3
OJIHOT'O BHJIA B
APYTOi.

P.YVY/.

VYMeHne  COCTaBIATH
IJIaH penreHus
POOIEMEL.

PeaktuBnl u
XUMHYECKOE
obopyoBaHue

17.

3aKOH COXPAaHEHHMST MACCHI BEIIECTB.
TP

VYMenue

Pa3BuBath yyBCTBO
TOPAOCTH 33 POCCUICKYIO

K.YVI.
YMenne

8§19

Becel anexkTpoH-
HBIE




Hemoncmpayuonnwiit 3xcnepumenm Ne
6. «3aKon coxpanenus maccol seugecmaey

XapaKTepU30BaTh
OCHOBHEBI€ 3aKOHBI
XUMMH:

COXPaHEHHUSI MacChI
BEIIECTB;

TIOHUMATH €T0 CYIIHOCTD
¥ 3HAUYCHUE

XUMHMUYECKYIO HAYKy

CaMOCTOSATEIBHO
OpraHH30BBIBATh
yueOHOe
B3aMMO/JICIICTBUE B
rpymIe.

IL.YVY/].

YMenue
peoOpa3oBLIBATH
nHpopmanuro u3
OJTHOTO BUIIA B
JIPYTOH.

P.YV .

YMeHnue cocTaBiIATh
TUTaH PEIICHUS

pOOJIEMBI.
18. | Xumuueckue npeBpaiieHus. XUMHYECKHE | YMEHUE Ywmenue chpopmupoBats y K.YV 820 PeaktuBsl u
peaxnum. XapaKkTepru30BaTh yyanmxcs y4eoHo- 1. Ymenne XHMHUYECKOE
P OCHOBHBIE TTOJIOKEHHS TIO3HABATENbHBIN HHTEpeC  (OPMYIHPOBATH o0opynoBaHue
JlagopaTopHblii onbIT Nelb. ATOMHO-MOJIEKYJSIPHOTO K HOBOMY y4eOHOMY COOCTBEHHOE MHCHHE
ITpu3HAKH TPOTEKAHUS XUMMYECKHMX | YU€HHUs, IOHUMATh €ro MaTepuany ¥ cocodam U TTO3HIIHIO;

peaxiuii: HarpeBaHHe MeTH O
NMPOBOJIOKU; B3aUMOJEHCTBHE PACTBO-
POB €IKOro HATpa WU XJIOpHIA Meau;
B3aUMO/IeliCTBME PACTBOPOB YKCYCHOI
KHCJIOThI M THAPOKAPOOHATA HATPUS.

3HAYCHUC

pelIeHus: HOBOi YaCTHOM
3a7a4u

2.YMeHHe yIuThIBaTh
pa3HbIe MHCHHUS U
HMHTEPECH] U
000CHOBBIBATH
COOCTBEHHYIO
[TO3HLIHIO.

ILYVY].

1. Ymenue
HCIIONIL30BAaTh
3HAKOBO-
CHMBOJINYECKHE
CpEeZCTBa, B TOM YHCIIC
MOJENH B CXEMBI IS
peIlICHUS 3a1a;
P.YV/.

1.YMmenune
CaMOCTOSTENBHO
aJIEKBAaTHO OLEHUBATh
MIPaBHILHOCTD
BBINIOJIHEHUS IEHCTBUS
Y BHOCHUTH
HEOOXOAUMBIE
KOPPEKTHBBHI B
HCIIOJIHEHHE KAK 110
XOJIy €ro pean3aium,
TaK U B KOHIIE




JefCTBHS.

19.

XUMHUUECKUE YPaBHEHHUS.
BeInonzenne TpeHupOBOYHBIX
YIpaXHEHUH [0 COCTaBIECHUIO
YpaBHEHUH XUMUYECKUX PEAKIUI

YMEHHE COCTABJISITH
YpaBHEHUS XHM.
peakuuu.

1. Ymenue
OPUCHTHPOBAThCSA HA
MOHMMAaHUEe TPUYHH
ycriexa B y4eOHO#H
JeATENEHOCTH

K.YV]I.

1. Ymenue:

* CTPOUTH MOHATHEIC
JUIsl TapTHepa
BBICKA3bIBAHMS,
YUYUTHIBAIOIINE, YTO
MapTHEP 3HAET U
BHJIMT, 4 YTO HET;

* 33]1aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIeHCTBUS TIapTHEpA.
ILYVY].

Vmenue:

* OCYIIECTBIIATh
aHajn3 00BLEKTOB C
BBIJIEJICHHEM
CYIIECTBEHHBIX U
HeCyHleCTBCHHI)IX
MIPU3HAKOB;

* OCYLIECTBIIATH
CHHTE3 KaK
COCTaBJICHHUE 1IEJIOr0
W3 YacTeH.

P.YV].

YMenus:
1.0cymiecTBasATh
HUTOTOBBIN U
MOIIArOBbI KOHTPOJIb
0 PE3yIbTaTY;

2. AnekBaTHO
BOCIIPUHUMATH OLIEHKY
YUHUTETIS;

3. Pasznnuath criocod u
pe3yabTaT OEHCTBUS

820

20.

Turbl XUMUYECKUX pEeaKIUui

TP

Jlabopamopustii onvim Nel6.

Tunw XUMUYECKUX peaxyuii:
pasnosxcenue 2uopoxcuoa meou (11);
e3aumooelicmeue ceie3d ¢ pacmeopom
xnopuoa meou (1), e3aumoodeiicmeue
okcuda meou (11) ¢ pacmeopom conanoi
Kuciomel.

YMEHHE OIIPEEINATh
peareHTHl W TMPOIYKTHI
peaxuuy;

paccTaBiIATh

KO3 (HUIIMEHTHI B
YpaBHEHHUAX peakluii Ha
OCHOBE 3aKOHA
COXpaHEHHUS MaCCHI
BEIIECTB

1. Ymenne
OPHEHTUPOBATHCS Ha
MMOHUMAaHUE IPUYUH
ycrexa B yaeOHOMH
JIeATENbHOCTH

K.YVY/.

Ymenue
CaMOCTOSITENTEHO
OpPTaHU30BHIBATh
yae0HOoe
B3auUMOJIEICTBUE B
rpymme.

.YV /.

Ymenue
npeoOpa3oBEIBATH
HHPOPMAIIIIO 3

§21

PeakTuBEI B
XAMHUYECKOE
o0opymoBaHne




OJTHOTO BHIA B
JIPYTOH.

P.YV/.

‘YMeHHe cocTaBIISITh
TUTaH PEIICHUS
POOJIEMEL.

21.

Iloaroroska x 'MMA, BIIP

1.3akperuienue 3HaHU 1
pacyeTHBIX HaBBIKOB y4-
col.

2.YMeHue penatsb
THUITOBBIE IPUMEPHI
KOHTPOJILHO-
M3MEPHUTENLHBIX
MaTepraoB

1. Ymenue
OPUCHTHPOBATHCSA HA
MOHUMAaHHE TPUYHH
ycriexa B y4eOHO#
JIeATENbHOCTH

K.YV/I.

YMeHune
CaMOCTOSTEIILHO
OpraHU30BBIBATH
yueOHOe
B3aUMOJICICTBHE B
rpymmne

ILYVY].

Vwmenue:

* OCYIIECTBIIATh
aHajn3 00OBLEKTOB C
BBIJIEJICHHEM
CyT_HCCTBCHHI)IX u
HecyﬂleCTBeHHbIX
MIPU3HAKOB;

* OCYLIECTBIIATH
CHHTE3 KaK
COCTaBJICHHUE 1IEJIOr0
W3 YacTeH.

P.YV].

YMenus:
1.0cymiecTBasATh
HUTOT'OBBIN U
MOIIArOBbI KOHTPOJIb
0 PE3yIbTaTY;

2. AnmekBaTHO
BOCIIPUHUMATH OLIEHKY
YIHUTETIS;

3. Pasznnuath criocod u
pe3yabTaT NeHCTBUS

81-21

22.

TecToBBI KOHTPOJIb:<OCHOBbBI
IKCMEPUMEHTATbHOH XUMHM.

YMeHue oBi1azieHUus
HaBBIKAMH KOHTPOJIS U
OLIEHKH CBOEH

NI TEIIbHOCTH, YMECHHE
TIPEBHUIIETH BO3MOXKHBIE
TOCJIECTBUS CBOUX
NEeNCTBUN

YMeHue o1eHuTb CBOU

yueOHbIE JOCTIKEHUS

K.YYI.

Ymenue
CaMOCTOSITETHHO
OpraHW30BHIBAThH
yaeOHOe JIeHCTBHE.
ILYVY].

Ymenue
peoOpa3oBEIBATH
WHPOPMAIIIIO 3
OJTHOTO BU/IA B




JIpYrou.

P.YV/.

‘YMeHHe cocTaBIISITh
TUTaH PEIICHUS

POOIEMBI

Pazgen 2. IIpakTHKYM 10 H3Y4YeHHIO Ia30B: KUCJI0POAa B Bogopoaa (7 1)

23. | Kucnopon. Peakuuu, ucronbs3yemsle ajist | YMeHUe Ywmenue chopmupoBats y K.YV 822 PeaxTuBel n
TIOJTYYEHHsT KUCIIOpOoJia B Ja00paTOpUH XapaKTepu3oBaTh yyarmxcs yaeOHo- 1. YMmenue XUMHUYECKOE
TP KHUCIIOpPOJ KaK MO3HABATENILHBINA HHTEPEC  (OPMYIUPOBATH 00opyIoBaHuE
[Memoncmpayuonnotit Ikcnepumenm Ne | XUMUUECKUH IEMEHT U K HOBOMY y4eOHOMY cOOCTBEHHOE MHEHHE
7. «Hoﬂyqeuue u coﬁupauue Kuc/zopoda IPOCTOC BEUICCTBO, MaTtcpually u criocobam " IO3UIHNIO,

6 1abopamopuu pacro3HaBaTh OINBITHBIM | pElIeHUs HOBOW YacTHOM  2.YMeHHue yUUThIBaTh
U 3anoJIHeHUe UM 2a30Mempa» IIYTEM KUCJIOPOJ 3aJauu Ppa3Hbl€ MHCHUA U

CobuoieHrie HopM WHTEPECHI U

TIOBEJICHUS B 00OCHOBBHIBATh

OKpYy>Karoliel cpene, COOCTBEHHYIO

MPaBUI 310pOBOTO MO3UIIHIO.

o0pasa KU3HU ILYVY .
1. YMmenue
WCIIONB30BaTh
3HAKOBO-
CHUMBOJIMYCCKHEC
CpeZICTBa, B TOM UHCIIe
MOJECIN U CXEMBI AJId
peIIeHNS 3a/1aY;
P.YVY/.
1.Ymenue
CaMOCTOSITENTFHO
aJICKBaTHO OLICHUBATh
MIPaBUIHLHOCTD
BBITIOTHEHHS JCHCTBHUS
U BHOCHTH
HEOOXOAUMBIE
KOPPEKTHBHI B
UCTIOIHEHHE KaK 110
XOIy €r0 pearn3allii,
TaK U B KOHIIE

24. | XuMu4ecKkre CBOMCTBA KHCIOPOIa. YMeHne 00bSICHUTD Pa3BuBaTh 4yBCTBO K.YV]. 823,24 PeaxTHBEI U
Oxcumsl. CYIIHOCTh KPYrOBOpPOTa TOPIIOCTH 32 POCCHICKYI0 ~ YMeHHe XAMHAYIECKOE
TP KHCIIOPOJa B IPUPOJIE, XUMHIYECKYIO HAyKy CaMOCTOSITENTEHO o0opymoBaHne
Jlabopamopnutii onvtm Nel7. NpUMEHEHHE Kucaopona; | PopMUpOBaHUE UHTEPECA  OPraHU30BBIBATh
«l'openue ceput u gpocghopa na 603dyxe YMETb COCTABJIATH K OpeaAMeTy yaebHoe
ue Kucﬂopode» ypaBHCHI/DI XUMHYCCKUX B33]/I]VIOIICI71CTBI/IC B
Jlabopamopnuiii onvim Nel8. peaxiuii, rpymue.

«lopenue xnceneza, medu, mazhus na XapaKTEPU3YIOLINX ILYY.
XUMHUYECKHUE CBOMCTBA YMeHue




6030yxe u 6 Kuciopooe

Jadopamopnuutii onvtm_Nel9.
Paccmompenue 0o6pasnoe oxcuoos
(yenepooa (1), é0dopooa, ghocghopa,
Meou, Kanvyus, Heeneza, KPeMHus).

KHCIIOpPO
Hcnons3oBanue
MIPAaKTHYECKUX U
71a00paTopHBIX padoT,
HECIOXKHBIX
9KCIIEPUMEHTOB JIJISI
JIOKa3aTenbCTBa
BBIJIBUTAEMBIX
TIPEATNOIOKEHUIH;
OIIICaHHE PE3YIbTATOB
9THX paboT

peoOpa3oBEIBATH

nH(popmanuro u3
OJTHOTO BUZIA B
JIpYTrou.
DopMHpOBaHHE
yMeHHs  HaOJIONaTh,

JACJIaTb BBIBOABI IIpU
IMMPOBEACHNH OIIBITOB.

P.YVY/.

VYMeHHe  COCTaBIATH
IJ1aH pelieHus
TPOOJIEMBI

YMeHue pacrno3HaBath
OIBITHBIM MyTeM
KHCJIOPOJI, OIHKCHIBAThH
XUMHYECCKUC PEaKITHH,
HaOnojaemMble B X071€

SKCIIEPUMCHTA.
25. | Iloaroroska k I'A, BITP 1.3akperienue 3Hanui U | 1. YMeHue K.YVY].

pacUYCTHBIX HABBIKOB Y4- | OPHCHTHPOBATHCS Ha Ymenue
csl. MOHUMAaHKUEe TPUIUH CaMOCTOSITEIILHO
2.YMeHue pemiathb ycrexa B y4eOHOi# OpPTraHU30BBIBATh
THUIOBBIE IPUMEPDI JeATENbHOCTH yueOHOe
KOHTPOJIbHO- B3aMMOJICiICTBUE B
U3MEPUTENIbHBIX rpymrne
MaTepuaoB ILYY.

YMeHue:

* OCYIIECTBIIATh
aHaIu3 00BEKTOB C
BBIZIEJIEHEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISTH
CHHTE3 KaK
COCTaBJICHUE IIEIOr0
W3 YacTeH.

P.YVY/.

YMenns:
1.OcymmecTBisITh
HUTOTOBBIN K
MOIIArOBBIN KOHTPOJIb
IO PE3yINbTaTYy;

2. AnmekBaTHO




BOCIIPHHAMATH OICHKY
YUUTEIS;

3. PaznuuaTh criocob u
pEe3YNbTaT ACUCTBUS

26.

Bosnyx u ero cocras.

TP

Hemoncmpayuonnstii sxcnepumenm Ne
8. «Onpeoenenue cocmasa 6030yxa»

YMenue
XapaKTepH30BaTh COCTAB
BO3IyXa

[puBeaeHue MPUMEPOB,
oa0op apryMeHTOB,
(dbopmynupoBaHue
BBIBOJIOB.

‘YMeH#ue OleHUBAThH CBOIO
JIeSITETHHOCTD U
TTOCTYTIKH APYTUX JFOICH
C TOYKH 3PCHUS
COXpaHCHHUS
OKpYXKarollen cpe/ibl

K.YV]I.

1. Ymenue:

* CTPOUTH MOHATHEIC
JUISl TapTHepa
BBICKA3bIBaHMS,
YUUTHIBAIOIINE, YTO
MapTHEP 3HAET U
BHJIMT, 4 YTO HET;

* 33]1aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIeCTBUS TIapTHEpA.
ILYVY].

Vmenue:

* OCYIIECTBIIATh
aHanu3 00bEKTOB C
BBIICIICHUEM
Cy'l_HCCTBeHHI)IX u
HeCyHleCTBeHHI)IX
MIPU3HAKOB;

* OCYLIECTBIIATH
CHHTE3 KaK
COCTaBJICHHUE LIEJIOr0
W3 YacTeH.

P.YV].

YMenus:
1.0cymiecTBasATh
HWTOTOBBIN U
MOIIArOBbI KOHTPOJIb
0 PE3yIbTaTY;

2. AnmekBaTHO
BOCIIPUHUMATH OLIEHKY
YIHUTETIS;

3. Pasznnuath criocod u
pe3yabTaT NeHCTBUS

827

[Mpubop s
OITpeIeIeHUS
coCTaBa BO3/yXa

217.

Bonopon. [Tonyuenue Bogopona. Mepst
0€30IMacCHOCTH TP pabOoTe C BOIOPOIOM.
IIpoBepka Ha uncrory. [ pemyuuii ras.

TP

Hemoncmpayuonnwtii 3xkcnepumenm Ne
9. «llonyuenue u cobupanue 6000poda
6 nadopamopuu. Oneim Kasenouway

YMenue
XapaKTepru30BaTh
BOZIOPOJ Kak
XHUMHYECKHH 3IIEMEHT U
MIPOCTOE BEIIECTBO,
pacro3HaBaTh OIBITHEIM
IyTeM BOJOPOX

YMeHne chopMupoBaTh
YCTOWYIMBBIA yd4eOHO-
T03HABATEJILHBIN MUHTEPEC
K HOBBIM OOIIIIM
crioco0aM perreHns 3a1aq

K.YVI.

YMenne
CaMOCTOSITEIBHO
OpPTaHU30BHIBATh
yaebHoe
B3aUMOJIEICTBUE B

rpynme.
LYY

§28

PeakTnBEI B
XAMHYECKOE
o0opymoBaHne




YMenne

peoOpa3oBEIBATH
nHpopmanuro u3
OJTHOTO BUIIA B
JIPYTOH.

P.YYI.

YMeHHe cocTaBISITh
TUTaH PEIICHUS

poOJIEMBI.

28. | Xumudeckue CBOIMCTBA BOAOpPOAA. | YMEHHE COCTaBJISATh PazButue BHyTpeHHEH K.YVI. 829 PeaxtuBbl
[Ipumenenue. yYpaBHEHHS peaKiu, TMO3UIIMY IIKOJbHUKA Ha 1. Ymenue: XMMHUYECKOE
Hemoncmpayuonnotit Ixcnepumenm Ne | XapaKTepU3YIOLIUX YPOBHE TMOJIOKUTEIBHOIO  * CTPOUTH MOHSITHBIC obopynoBaHue
10. «ITonyuenue 6odopoda peaxyueii | XUMUYECKHE CBONCTBA OTHOILIEHHUS K IIKOJIE, JUIS IapTHepa
ANIOMUHUSA CO CMEChblo cyﬂb¢ama Mmeou | BOIOpOJAa, HA3bIBATh IMOHUMaHUs BBICKa3bIBaHM,

u X10puda Hampua» TPOIYKTHI PEaKIHH HEOOXOTUMOCTH YUCHHS YUHUTBIBAIOIINE, YTO
TP Hcnons3oBanue dopMUpOBaHHUE HHTEpPECa  MApTHEP 3HAET U
Jlemoncmpayuonnsii skcnepumenm Ne | TPAKTHYECKUX 1 K MIPEIMETY BHJIMT, & YTO HET;
11.3anumamensisie OnbImbL ¢ 71ab0paTOPHBIX padorT, * 33/1aBaTh BOIPOCHI;
6000po0oM: nemaiouias 6anka, HECIIOMHBIX * KOHTPOIHPOBAThH
e3pblalOWyUecs NY3bIPU, Temalouue DKCIIEPUMEHTOB IS JIECTBUS TIApTHEPA.
MbUTbHbIE WAPUKL. JI0Ka3aTesbCTBa ILYY.
BBIJIBUTAEMBIX YMeHnue:
MPEATOJIOKEHHIH; * OCYIIIECTBIISTh
OITHCaHME Pe3yJIbTaTOB aHaJIN3 00BEKTOB C
9THX paboT BBIJICJICHUEM
CYIIIECTBEHHBIX U
HECYILECTBEHHBIX
MIPU3HAKOB;
* OCYILIECTBJISATh
CHHTE3 KaK
COCTaBJICHHE LIEJIOTO
13 4acTei.
P.YVY/.
YMmeHnusi:
1.0cymiecTBasATh
WUTOrOBBIN U
TOIIar OBbIN KOHTPOJIb
0 PE3YINbTaTYy;
2. AnmekBaTHO
BOCIIPHHAMATH OICHKY
YIUTEs;
3. PaznmuaTh criocob u
pe3yNbTaT OEUCTBUS

29. | TecroBblii KOHTPOIb:«IIpakTHKYM 0 | YMeHHE OBIIaICHUS ‘YMeHue OLEHUTh CBOU K.YV.

H3Y4YEeHHIO Ta30B: KHCJI0POAa U HABBIKAMH KOHTPOIISI U yueOHbIe JOCTIKEHUS YMenne
BOOPOJA». OLICHKH CBOEH CaMOCTOSITENTFHO




JIeSITeTbHOCTH, YMEHHE
MIPEIBUICTH BO3MOXKHBIC
IOCJIENCTBUS CBOUX
NeNCTBHMN

OpraHH30BbBIBATh
ydeOHOe JeliCTBHE.
IL.YVY/].

YMenue
peoOpa3oBEIBATH
nHpopmanuro u3
OJIHOTO BUIIA B
JIPYTroH.

P.YV .

YMeHHe cocTaBiISITh
TUTaH PEIICHUS

POOIEMBI
Paznen 3. IlpakTHKYM 110 M3YY€HMIO CBOICTB BOJbI H pacTBOpPoB (9 4)
30. | Boma. Meroasl ompenencaust cocraBa | CobmroneHue nopMm | 1.Pa3Butue BHyrpenneir — K.YVY/. 831, JaTauk smextpo-
BOJIBI - aHAJIM3 U CHHTE3. TIOBEICHUS B | TIO3WIINH IIKOJbHUKA HA COBepIIICHCTBOBATh Bomp. 1, | mpoBomHOCTH,
TP OKpY’KaroIIei cpene, | ypOBHE MOJIOKHUTENBHOTO — YMEHHUE 4,5, nugpoBon
Jlabopamopnutii onvim Ne 20. MIpaBUIl 3JI0POBOTO | OTHOILEHMS K LIKOJIE, JIOTOBApUBAThCA U ctp.106 MHKPOCKOII
«Onpeoenenue 6000NPOGOOHOIL u | obpasa )KU3HU TTOHUMAaHHUS MPUXOJIUTH K 00IIeMy
OUCMUNIUPOBGAHHOIL 800bL) HEOOXOMMMOCTH YUEHHS,  PEIICHHUIO B
BBIPAJKEHHOT'O B COBMECTHOM
npeoOagaHuy y94eOHo- JISSITETIbHOCTH
MO3HaBaTEIbHBIX ILYY .
MOTHBOB U ®opMupoBaTh YMEHUE
NpeINOYTEHUN MPOBOJIUTH CPaBHEHHE
COLIMAJIBHOTO criocoba 1 KIIaCCU(PHKAIHIO TIO
OLIEHKH 3HAHUIT 3aJIJaHHBIM KPUTEPHUSIM
P.YV .
YMeHue yuyuThiBaTh
BBIJICJICHHbBIE
YUHUTENEM OPUCHTHPBI
IEUCTBUSL B
HOBOM Yy4eOHOM
MaTepuane B
COTPYIHHUYECTBE C
yUHUTENEM
31. | ®usnyeckue U XUMUYECKHAE CBOMCTBA YMenue VuebHo-nosnaBatensubiii K.YV 832, PeakTtusbl u
BO/IBL. XapaKTepu30BaTh HHTEPEC K HOBOMY Ymenue: TECTHI, XHUMHUYECKOE
TP CBOMCTBA BOJIBI yaeO0HOMY MaTepHany u * CTPOUTH TIOHATHBIE ctp. 109 | obopynoBanue

Jlabopamopustii onvim Ne2l.
OKpacka uHOUKamopos 6 HelmpaibHou
cpeoe

Jlabopamopusiii onvim Ne22.
Cpasnenue npoo6 600bl: 6000nP0O6OOHOII,
U3 20p00CK020 OMKPBIMOZ0 6000EMa.

(XMMHYECKUEe CBOWCTBA
OCHOBHBIX KJIACCOB
HEOPTaHNYECKUX
BEIIIECTB),
B3aUMOJEUCTBUE BOABI C
OCHOBHBIMH U
KHCIIOTHBIMU OKCHUIAMHU,

crocobam perieHus
HOBOM YaCTHOM 3aJa4H;

JUIS TTapTHEpa
BBICKA3bIBaHHS,
YUHUTHIBAIOIINE, YTO
MapTHEP 3HACT U
BU/IUT, @ YTO HET;

* 3a71aBaTh BONIPOCHI;
* KOHTPOJIMPOBAThH




COCTaBJISITh YPABHCHUSL
XUMHUYCCKUX peaKum”I,
XapaKTCPHBIX IJISI BOAbL

JICHCTBUS TTApTHEPA
ILYVY].

YmMmenue:

* OCYII[ECTBIISTh
aHaJn3 00BEKTOB C
BBIJICTICHHEM
CYIIIECTBEHHBIX U
HECYIIECTBCHHBIX
TIPU3HAKOB;

* OCYILIECTBIIATH
CHHTE3 KaK
COCTaBJICHHUE 1IETI0r0
W3 YacTen

P.YV].

YMmenus:
1.Ocy1iecTBasATh
HWTOTOBLIH U
TMOIIATOBBIN KOHTPOJIh
0 PE3yNIbTaTy;

2. AZleKBaTHO
BOCIIPUHUMATH OLIEHKY
YUUTEIS,

3. PaznnuaTs criocod u
pe3yabTaT AEHCTBUS

32.

Bona — pactBoputeinb. PacTBopbl.

TP

Jlabopamopnutii onvim Ne 23.
«H3yuenue 3aeucumocmu
Pacmeopumocmu 6ewiecmea om
memnepamypol»

YMeHue naBaTthb
oIpeieNieHNe MOHATHUS
PacTBOPHI, BUABI
pacTBOpOB, CBOMCTBA
BOJIBI KaK PACTBOPUTEIIS;

Pa3Butre cnocoOHOCTH K

CaMOOILIEHKE HAa OCHOBE
KPUTEPHS YCIICIIHOCTH
yueOHOI IesITeNbHOCTH

K.YV]I.

1. Ymenue:

* CTPOUTH TIOHATHBIE
JUTS TTapTHEpa
BBICKA3bIBaHU,
YYUTBIBAIOIIHE, YTO
MapTHEP 3HAET U
BHUUT, a YTO HET;

* 3371aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIEWCTBUS TIapTHEpA.
ILYVY].

YwMmenue:

* OCYIIECTBIIATh
aHaau3 00BEKTOB C
BBIZIEJIEHHEM
CYIIECTBEHHBIX 1
HECYIIIECTBEHHBIX
TIPU3HAKOB,;

* OCYILIECTBIISATh
CHHTE3 KaK
COCTAaBJICHHUE IIEJIOT0

833,
Borp. 5 +
TECTHI,
ctp. 113

JlaTuuk
TeMIIepaTypbl
TUTATUHOBBIN




W3 JacTeH.

P.YV.

YMenus:
1.OcymiecTBasTh
HUTOTOBBIN K
TMOIIATOBEIN KOHTPOITh
IO PE3yINbTaTYy;

2. AnekBaTHO
BOCIIPHHHAMATH OIICHKY
VUUTEIS;

3. Paznnuath criocod u
pe3YNbTaT ACUCTBUS

33. | Haceltennsie u HeHachleHnpie | [IpeacraBnenue o 1.Pa3zButue BHytpenneir  K.YVY]I. 834, Hudbposoi
pacTBOpEIL. CYIIIHOCTH TIpoliecca TMO3UIIMH IIKOJIBHUKA Ha YMmenue Bomp. 4, | MHKpOCKOI
TP TIOJTYYEeHHUS KPUCTAIIIIOB YPOBHE IMOJIOKUTEIBHOTO  CaMOCTOSTENEHO 5, cTp.
JlaGopamopnuii onvim Ne U3 PacTBOPOB cojel OTHOUICHHUS K IIKOJE, OpPTraHU30BBIBATh 116
24.«Habniodenue 3a pocmom [TokazaTh 3aBUCHMOCTb TIOHUMaHHs yueOHOe §

KpUCManioe» pacTBOPUMOCTH OT HEOOXOIMMOCTH YU€HHs,  B3aUMOJICHCTBHE B

TEMIIEPATYpPhI BBIPAXXCHHOI'O B rpynmne.

npeobnasaHuu yueOHo- ILYVY/.
IIO3HABATCJIbHBIX VYMeHune
MOTHBOB U npeoOpa3oBbIBATH
MPEAIOYTEHUHU nHpopmanuro u3
COIMAJIBHOTO criocoba OJIHOTO BUJIA B
OLICHKH 3HAHU; JIpyToil.
2.DopmMupoBaHHe P.YY/.
BBIPAXKEHHOW YCTOMUMBOM YMEHHUE COCTaBIISTh
yueOHO-TI03HABATEIbHOM  IUIAH peIleHHs
MOTHBAIMH YICHHUSI. pOOJIEMBI.

34. | Jlabopamopnuuit onvim No 25. | Chopmuposats nousitusi | dopmupoBanue K.YVY/. 834 JHatauk

«Ilepecvruennsiii pacmeopy «pa30aBIeHHBIN BBIpaKEHHON ycToiunBoi  COBEpIIEHCTBOBATh MOBTOp., | TEMIIEpPATyphl
pacTBop», y49e0HO-TI03HABATEILHOH  yMEHHue 3a7a4M 7, | TUIATHHOBBIN
«HACBIIICHHBIA PACTBOPY», | MOTHUBAIMH YICHHUS. JIOTOBAapHBATHCS U 8,9+
«TIePECHIICHHBIN MPUXOAUTH K 00IIEMY TECTHI,
pacTtBop» PEIICHUIO B ctp. 117
COBMECTHOM
JIeSITETbHOCTH
IL.YVY /.

®opMupoBaTh YMEHUE
MIPOBOJUTH CPaBHEHHE
1 KJIaCCH(DHUKAITIIO TI0
3a/IaHHBIM KPUTEPHUSIM
P.YVY/.

YMeHue yuyuThBaTh
BEIJICIICHHBIC
YUUTENeM OpUSHTHPHI




JIEICTBHS B
HOBOM Yy4eOHOM
MaTepuae B
COTPYIHUYECTBE C

YIUTENEM

35. | [IpakTuyeckas padora Ne 3 Hcnons3oBanue ®opmupoBanue unrepeca K. YY]I. 835, PeakxTuBsl u
«Omnpenesenne KOHIEHTPALUH MIPAaKTHYECKUX U K IIpeIMETy ®dopmupoBaHue HWHCTPYKT | XMMHYECKOE
BeleCTB KOJIOPHMETPHYECKUM 110 71abopaTopHBIX padoT, yMeHHs1 paboTaTh B ax o Th | obopynoBanue,
KAJIMOPOBOYHOMY TpaQHuKy» HECIIOXKHBIX napax. JIATYHK OITHYE-
TP SKCIIEPUMEHTOB IS ILYVY . CKOM IIIOTHOCTH

JI0Ka3aTeNbCcTBa ®dopmupoBaHue
BBIJIBUTAEMBIX yMeHHs  HaOJIONaTh,
MPEATONIOKEHHH; JlenaTh BBIBOJBI TIPH
OIMCaHUE Pe3yJIbTaTOB MPOBE/ICHHUH OTIBITOB.
9THX paboT P.YV .
YMeHue  onMchIBaTh
HaOmo1aemMble
NpeBpalieHnst B XoJe
SKCIEPUMEHTA.

36. | Kpucramioriuapars. YMeHue TpHUMEHSTh 1. Ymenue K.YVYI. §22-35, Jatuuk Temmnepa-
Jlabopamopnutii onvim Ne 26. [IOJIYYE€HHBIE 3HAHUS I OpPUEHTUPOBAThHCA Ha Ymenue 3a7a4n: 6 | Typhl
«Onpe@eﬂeuue memnepamypbol peICHrA 3a1a4 TIMOHUMAaHUEC NPUYINH CaMOCTOATCIIBHO CTp.l 17, TJIATUHOBBIN
Pa3noxcenus Kpucmaiiocuopama yenexa B yueOHO# OpPraHn30BBIBATD 4 crp.

NIeITEILHOCTH yueOHOe 113, 2,
B3aMMOJEHCTBHUE B ctp.106
rpymmne
ILYVY .

Ymenue:

* OCYIIECTBIIATh
aHaiu3 00bEKTOB C
BBIZIEJIEHEM
CYIIECTBEHHBIX U
HECYIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISITH
CHHTE3 KaK
COCTaBJICHUE IIEJIOr0
W3 YacTeH.

P.YVY/.

YMenns:
1.0cymiecTBasATh
HUTOTOBBIN K
MOLIArOBBIN KOHTPOJIb
IO PE3yINbTaTYy;

2. AnekBaTHO
BOCIIPHHHAMATH OICHKY




YUUTEIS;
3. Paznuuath criocob u
pEe3YNbTaT ACUCTBUS

37.

IToaroroska x 'MMA, BIIP

1.3akperuienue 3HaHu U
pacyeTHBIX HaBBIKOB yd-
csl.

2.YMeHue penatsb
THUITOBBIE IPUMEPHI
KOHTPOJILHO-
HU3MEPUTENBHBIX
MaTepHaIoB

1. Ymenue
OPUCHTHPOBAThCSA HA
MOHMMAaHUEe TPUYHH
ycriexa B y4eOHO#H
JIeATENbHOCTH

K.YV/I.

YMenue
CaMOCTOSTEIIEHO
OpPTaHU30BHIBAThH
yueOHOe
B3aUMOJICICTBHE B
rpyrre

ILYVY].

YmeHue:

* OCYIIECTBIIATh
aHajn3 00OBLEKTOB C
BBIJIEJICHHEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYLIECTBIIATH
CHHTE3 KaK
COCTaBJICHHUE 1IEJIOr0
W3 YacTeH.

P.YV]I.

YMeHus:
1.0cymiecTBasATh
HUTOT'OBBIN U
MOIIArOBbI KOHTPOJIb
0 Pe3yJbTaTy;

2. AnekBaTHO
BOCTIPUHUMATh OLIEHKY
YUUTETIS;

3. Pasznnuath criocod u
pe3yabTaT OEHCTBUS

38.

TecToBbI KOHTPOJb: «IIpakTHUKYM MO

H3Y4YCHHUIO CBOICTB

PacTBOPOBY.

YMeHue oBiaacHus
HaBBIKAMH KOHTPOJIS U
OLIEHKH CBOEH
JIeITEIIbHOCTH, YMECHHE
TIPEBHUIIETH BO3MOXKHBIE
TOCJIENCTBUS CBOUX
NeNCTBUN

YMeHue o1eHuTb CBOU
yueOHbIE JOCTIDKEHHS

K.YV].

YMenune
CaMOCTOSITEIBHO
OpTaHN30BBIBATH
yaeOHOe JIeHCTBHE.
ILYVY].

YMenne
peoOpa3oBHIBATH
HHPOPMAIIIIO w3
OJIHOT'O BHA B
JIpYrou.

P.YVY/.

YMeHne cocTaBIISITh




IUIaH peHICHUA

POOIEMBI
Pasznena 4. OcHoBBI pacueTHOM Xumuu (4 1)
39. | Mons — equHHUIA KOTUYECTBA BEIICCTBA. | VyeHHe BBIYUCISTE: 1.MoruBarnus Ha yaerus K.YV /. 836, 837
Monspras Macca. BBIYHCIEHHA TI0 | komuuecTBO BElECTBA MPEIMETY XUMHUS Ymenue
XUMHYECKUM YPaBHCHHUSM. HIIX Maccy 110 2.Pa3BuBath IYBCTBO CaMOCTOSITENILHO
KOJINYECTBY BEIIIECTBA TOpAOCTH 3a POCCUUCKYIO OpraHn30BbIBATH
WJIM MAcCe peareHToB win | XUMHUYICCKYIO HAYyKy y4ebHoe JieficTBHE.
TIPOAYKTOB PEAKIMU 3.HpaBcTBEeHHO- ILYVY].
VMeHUue BBIUUCTSITH OTHYCCKOC OLICHUBAHUEC VYmenue
MOJIIPHYIO MacCy 110 4. YMeHHe OLICHUTh CBOM  TPeoOpa3OBbIBATH
dopMyrTe coearHeHus, yUeOHBIC JJOCTIKEHUS HHPOPMALIUIO W3
KOJIMYECTBO BEILIECTBA, OJTHOI'0 BUJa B
00BEeM WIJIH Maccy Mo ApYrou;
KOJIMYECTBY BEILIECTBA, OCYIICCTBJIATE aHAJIN3
00BbEMY MIJTH Macce 00BEKTOB €
peareHToB Uiu BBIICJICHUEM
MIPOJIYKTOB PEAKIINU CYLICCTBCHHBIX 1
HECYIICCTBCHHBIX
MIPU3HAKOB;
OCYIIECTBIISITh CHHTE3
KaK COCTaBJICHHE
LIEJIOr0 U3 YacTen.
P.YY/.
‘YMeHue cocTaBisiTh
TUIaH pereHus
MIPOOJIEMBI
1.0cymiecTBasATh
WUTOTOBBIN U
MOIIArOBbI KOHTPOJIb
0 PE3yIbTaTY;
2. AnmekBaTHO
BOCIIPUHUMATH OLIEHKY
YIHUTETIS;
3. PaznuuaTh crmocob u
pe3yabTaT NeHCTBUS
40. | 3akoH ABoraapo. MospHblil 00beM YMeHre BBIYHCIIATD: PasBuBats cnocoonocts k- K.YV, 838
razoB. OTHOCUTEIbHAS TUIOTHOCTh Ta30B. | KOJIMYECTBO BEIECTBA, CaMOOIIEHKE Ha OCHOBE 1. YMmeHue

BerunciaeHust o XuMH4IecKuM
YpaBHEHHSM.

00BEM WIIH Maccy o
KOJIMYECTBY BEIECTBA,
00BEMY WITH Macce
PEareHTOB U MPOYKTOB
peakuum;

(HaxoauTh 00BEM Ta3a 1o

KPUTEPHs YCIEITHOCTH
yueOHOI IesITeThbHOCTH

HCIIOJIb30BaTh PeUb
JUTS PETYIISIIIAN CBOETO
NIEHCTBHS,
2.AnekBaTHO
HCIIOJIB30BaTh
peveBbIe CPEACTBa s




W3BECTHOMY KOJIMYECTBY
BemiecTBa (U
MIPOU3BOIUTH OOpaTHBIE
BBIYHUCIICHHS))

pericHAs
Pa3ITHYHBIX
KOMMYHHKATHBHBIX
3a/1a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKA3bIBAHHE,
BIIAJIETh
JTHAJIOrTYeCKOi
thopmoii peun
ILYVY].

1.YMmenus
OCYIIECTBIIATh
CpaBHEHHE U
KJIaCCU(HUKAIIHIO,
BBIOUpAst KPUTECPUU
JUTS yKa3aHHBIX
JIOTHYECKHX
orepanuii; CTpOUTh
JIOTHYECKOE
paccykacHue
P.YVY/.

YMenue
CaMOCTOSITEIIEHO
aJIEKBaTHO OI[€HUBATh
MIPaBUIHHOCTD
BBITIOJIHCHUS ICHCTBUS
Y BHOCHUTH
HEOOXOAUMBIE
KOPPEKTHBHI B
HCITOJIHCHUE KaK T10
XOJly €r0 peah3alluH,
TaK U B KOHIIE

IEUCTBHSL.
41. | O0paboTKa FIKCIEPUMECHTAIBHBIX TaHHBIX YMeHne OLEHUTH CBOU K.YV].

C UCITOIb30BaHUEM IIU(DPOBOIA yueOHbIE JOCTIDKEHHS Ymenue

nabopatopun «Todka pocTay. CaMOCTOSITEIBHO

Yrenne rpadukoB, uarpaMmm OpTaHN30BBIBATH
yaeOHOe JIeHCTBHE.
ILYVY].
YMenune
peoOpa3oBHIBATh
HHPOPMAIIIIO w3
OJIHOT'O BHA B
JIpYrou.
P.YVY/.

YMeHne cocTaBIISITh




IUIaH peHICHUA

POOIEMBI

42. | OO0beMHBIC OTHOUICHUS T'a30B MPH ‘YMeHue npoBOAUTh PazBuBats ciocobnocts k' K.YV 839

XUMHYECKUX PEAKITHIX pacdeTsl Ha OCHOBE CaMOOIIEHKE Ha OCHOBE 1. Ymenue:
YpaBHCHUH peakIuii, KpUTEPHsI YCIICITHOCTH * CTPOUTH MOHATHEIC
YMETh BBIYUCIIATH: yueOHO eI TeTbHOCTH JUTS TTapTHEpa
KOJIMYECTBO BEIICCTRA, BEICKa3bIBaHUS,
00beM WK Maccy 1o YUUTHIBAIOIINE, YTO
KOJIMYECTBY BEIICCTBA, MapTHEp 3HACT U
o0beMy WM Macce BHJIMT, & YTO HET;
peareHTOB U MPOIYKTOB * 3aJ1aBaTh BOIPOCHL;
peaxiyn (HaXOIUTh * KOHTPOJIMPOBATH
o0beM rasa 1o JICHCTBUS TIAPTHEPA.
KOJINYECTBY BEUIECTBA, ILYVY].
Macce Wik 00beMy Ymenue:
OJIHOTO U3 PEareHTOB WK * OCYIIECTBIISTh
MPOIYKTOB PEAKITUH) aHaJ3 00bEKTOB C
BBIJICIICHHUCM
CYHIECTBEHHBIX U
HECYHICCTBCHHBIX
MIPU3HAKOB;
* OCYLIECTBIIATH
CHHTE3 KaK
COCTaBJICHHE 1EJI0r0
13 4acTei.
P.YVY/.
YMeHnusi:
1.0cymiecTBasATh
WUTOTOBBbIN U
MOIIArOBbI KOHTPOJIb
0 PE3YNbTaTYy;
2. AnmekBaTHO
BOCIIPHHHAMATH OICHKY
YUUTENs;
3. PaznuuaTth criocob u
pe3yabTaT NeHCTBUS

Pa3nea 5. [IpakTHKYM N0 H3YUYeHHIO CBOICTB BelIeCTB OCHOBHBIX KJIACCOB HeOpPraHuyeckux coenuHenui (12 v)

43. | Oxcumsl: KiaccuuKaIms, YmMmenue HaspBaTh | DopMuUpoBaHHE K.YV]. 840 PeaxTHBEI U
HOMEHKJIaTypa, CBOMCTBA, MOJy4EeHHE, COCTMHEHUS M3YYEHHBIX | BBIpAKEHHOH ycToumBOM 1. YMeHune XUMHUYECKOE
MIPUMEHEHHE. KJIaccoB (OKCHIOB); y49e0HO-TT03HABATEILHON  JIOTOBApUBATHCS U o0opymoBaHne
TP OIIPEIEINATh MOTHBAILIUH YICHUS MIPUXOANUTH K O0IIEMY
Jlabopamopusiii onvim Ne27. TIPUHAIJIEKHOCTD pELIEHUIO B
Haonwoenue pacmeopumocmu 0Kcuooé | BEUIECTB K COBMECTHOM
anroMuRUsA, HAMPUA, KANbYUA U MeOU 6 | ONPEICICHHOMY KIIacCy JIeSITETbHOCTH;
6ooe. COCAMHEHNH (OKCHIaM); 2. YMmenne




Jlabopamopuwtii onvim_Ne28
Onpedenenue KuciomHocmu-
OCHOBHOCHIU CPEObL NOJIYUEHHBIX
PAcmeopos c NOMOUbI0 UHOUKAMOPA.

Jabopamopnutir onvim_Ne29.
Ilonyuenue  yenexucnozo 2aza u
eé3aumooeiicmeue e20 ¢ U3BECHIKOBOIL
800011,

XapaKTepHU30BaTh
XMMHYECKHE  CBOMCTBa
OCHOBHBIX KJIacCOB
HEOPraHUYECKUX
BeIIecTB (OKCHIIOB);
COCTaBJIATh (bopmyIbI
HEOPraHUYECKUX
COEAMHEHUN W3y4eHHBIX
KJ1acCOB (OKCHIOB)

MPOIYKTHBHO
paspemaTh
KOH(JINKTHI HA OCHOBE
y4JeTa HHTEPECOB U
MO3UIIHI BCEX €ro
YYACTHHKOB

P.YVY .

1.YMeHue yduTHIBaTh
BEIJICIICHHBIC
YUUTEIIEM OPUCHTHUPHI
JICHCTBUS B HOBOM
yueOHOM MaTepuae B
COTPYIHUYECTRBE C
YUUTEIIEM;

2. YMmeHue
TUTAHUPOBATh CBOU
JICUCTBHS B
COOTBETCTBHH C
MIOCTaBJIEHHOMN
3aJ1a4yeil U yCIOBUSMHU
ee pean3alum.
ILYVY.

1. YMeHre npoBOIUTH
CpaBHEHHE U
KJ1acCU(UKAIHIO 110
3a/laHHBIM KPUTEPUSIM;
2.DopMHupOBaTh Y

yUaIumxcs
MpEICTaBICHNE O
HOMEHKJIaType
HEOPTraHMYECKHIX
COEIMHEHUI
44, | Tuapoxcuabl. OCHOBaHUS: VYMeHue HasbIBaTh 1. YMmenue K.YV]. 841 Hatuuk pH
knaccudukalys, HOMEHKIATypa, COCAMHEHUS U3YIEeHHBIX OPHEHTUPOBATHCA Ha YMenne
MOTyYeHUeE. KJIacCOB (OCHOBaHHI), MOHUMaHHUEe IPUIUH CaMOCTOSITENTEHO
TP ONPEENATD ycrexa B yueOHOU OpraHU30BBIBAThH
Jlabopamopusiii onvim Ne 30. MPUHAJIEKHOCTh IeITEIbHOCTH yae0HOe
B3aumooeiicmeue okcuooe kanvuyus u BEIIECTB K B3aMMOJIEHCTBUE B
docghopa c s00oii, onpeoenenue xa- OMPCACICHHOMY KiIaccy rpynrme
pakmepa 06pazosasutezoca 2udpokcuda | COSTMHCHUH ILYY].
¢ nOMOWBIO UHOUKAMOpa. (ocHOBaHMSM) YMeHue:

Jlabopamopnuii onbsim No 31
«Onpeoenenue pH paznuunsix cpeo»

IIpakTuyeckas padora Ne

* OCYIIIECTBIISTh
a”anu3 00OBEKTOB C
BBIJIETIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX




4.«Onpenenenne pH pacTBopoB
KHCJIOT U IneJ104ein»

MIPU3HAKOB;
* OCYILIECTBIIATH
CHHTE3 KaK
COCTaBJICHHUE 1IEJI0r0
W3 YacTew.

P.YV/.

YMenus:
1.OcymiecTBasTh
HWTOTOBLIH K
TIOIIATOBBIN KOHTPOIh
IO PE3yJIbTaTYy;

2. AnekBaTHO
BOCIIPHHUAMAThH OIICHKY
YUUTEIS;

3. PaznnuaTh criocod u
pe3yNbTaT ASUCTBUS

45. | XuMuyeckre  CBOMCTBA  OCHOBaHWH. | YMeHUE coctapisaTh | @opmupoBanue unrepeca K. YY]I. 842 Jatuuk pH,
Peaxiust ~ Heifrpanuzanum. Okpacka | hopmyiisl K HOBOMY IIpEAMETY ®dopMHpOBaHHE J103aTop 00BEMa
WH/IUKATOPOB B IIEJIOYHOM W | HEOpraHUYECKUX yMeHHsT paboTaTh B YKUKOCTH,
HelTpanbHOW  cpepax.  IIpuMmeHeHMe | COEOUMHEHMM H3Yy4EHHBIX rnapax. Oroperka,
OCHOBaHUH. KJIacCOB (ocHOBaHwUi); ILYVY/. JIaTYnK
TP YPaBHEHUS XUMHMYECKUX dopmupoBaHue TEMIIEPATYPBI
Jlabopamopnwtii onvim Ne 32. «Peakyusa | PeAKUUi (xapakTepHBIX yMeHusT  HabmoaaTh, TJIATUHOBBIN,
Helmpanuzayuuy. JUI OCHOBaHUi); JlenaTth BBIBOABI TPHU JIaTYMK JTaBJICHUS,
ﬂmoﬂcmpauuoﬂub"z JKCnepumenm No XapaKTepusoBaThb IIPOBEACHNH OIIBITOB. Mar"HuTHas
12. «Ocnosanusn. Tennosoii r¢pdpexm XUMHYECKHE  CBOMCTBA P.YY/. MelIajKa
Ppeakyuu 2udpoKcuda HaMpus ¢ OCHOBHBIX KJIaCCOB YMeHne pacrno3HaBaTh
VeneKuCIbIM 2a30M» HEOpraHU4ecknx OIIBITHBIM myTeM
Jlabopamopuuiii onvim Ne33. BelecTB (OCHOBAHHUH) OCHOBaHWUS,

B3zaumooeiicmeue pacmeopoé Kucinom OIHCEIBATE
XUMHYECKHE DPEaKLUH,

co uienouamu.

Jlabopamopuwtit onvtm_Ne34. HabmojaembIe B Xoze

Ilonyuenue nepacmeopumvix 0CHOBAHUIL IKCIICPHMCHTA.

U ucciedosanue ux ceoiicme (Ha

npumepe zuopoxcuoa meou (11)).

46. | AMmdoTepHbIe OKCHIBI K THAPOKCHIBL. YmMmenue 1.Ymenune K.YV]. 843
Jlabopamopnutii onvim Ne35. XapaKTepru30BaTh OPHUEHTHPOBATHCS HA Ymenue
ITonyuenue amgpomepnoix ocnoéanuii u | XUMHIECKUE CBOMCTBA TTIOHUMaHWE TPUIHH CaMOCTOSITENTEHO
uccneoosanue ux ceoiicme (Ha npumepe OCHOBHBIX KJIACCOB ycnexa B y‘le6HOﬁ OpraHu30BbIBATH
eudpoxcuoa yunxa (I0)). HEOPTaHUYECKUX JIeSITeTbHOCTH; yaebHOoe

COEIMHEHNH 2. YyebHo- B3aNMOJIEHCTBHUE B
(amdoTepHBIX [TO3HABATENBHBIA HHTEPEC ~ TPYIIIIE.
HEOpraHUYECKUX K HOBOMY y4eOHOMY ILYVY].
COCAMHEHUI) MaTepuay U Crocodam YMenne




peuIeHrst HOBOW YaCTHON
3a1auu

peoOpa3oBEIBATH

nH(popmanuro u3
OJTHOTO BUZIA B
JIpYTrou.
P.YYI.

YMeHHe cocTaBIAITh
TUTaH PEIICHUS

pOOJIEMBI.
47. | Kucnorsl.  CoctaB.  Kmaccudukarnms. | YMeHue Ha3bIBaTh 1.PazButue BHyrpenHeii K. YY/. 844 PeakxtuBsl u
Homenknarypa. IlonydeHue Kucior. COEAMHEHUS U3Y4YEHHBIX MO3UIIUY [IKOJIbHHKA Ha 1. Ymenue XUMHYECKOe
TP KJ1accoB (KHCIIOT); YPOBHE MONOKUTEIBHOIO  JJOrOBapHBAThCA U obopynoBaHue

OIpeNeNATh
NPUHAJIEKHOCTh
BEILIECTB K
OIpeIeIEeHHOMY KJlaccy
COeMHEHUH (KUCIOT);
YMEHHE COCTaBJIATh
(bopmysbl
HEOPraHUYECKUX
COETMHEHUI N3Y4eHHBIX
KJIaCCOB

OTHOILIEHHUS K IIKOJIE,
NOHUMAaHHS
HEOOXOMMOCTH YUEHHS,
BBIP)KEHHOTO B
npeobnanaHuu yueOHo-
TMI03HABATENILHBIX
MOTHBOB H
MpEaATOYTCHUU
COIMAJIBHOTO criocoba
OLICHKH 3HAHUM;
2.DopmupoBaHue
BBIPAJKEHHON yCTOMYMBON
y4eOHO-TT03HABATEIHLHON
MOTHBALUM yUCHUSL.

MPUXOIUTH K O0IIEMY
PEIICHUIO B
COBMECTHOM
JIEATEIHLHOCTH;
2.YMmenue
MPOIYKTHBHO
paspemaTh
KOH(JINKTHI HA OCHOBE
yueTa UHTEPECOB U
MO3UILIMH BCEX €ro
YYaCTHHKOB

IL.YVY/.

1.YMeHue npoBOAUTh
CpaBHEHHE U
KJ1acCU(UKAIHIO 110
3aJ]aHHBIM KPUTEPHSIM;
2. ®opMupoBaTh y
yaaIuxcs
Mpe/ICTaBICHHUE O
HOMEHKJIaType
HEOPTaHMYECKUX
COEJIMHEHUN

P.YV].

1.YMeHre yauThIBaTh
BBIJIEJIEHHBIE
YYHUTEIIEM OPUEHTHPBI
IEUCTBUSI B HOBOM
y4e0HOM MaTepHale B
COTPYIHUIECTBE C
YAHUTENEM;

2. YMmenue
TUTAHUPOBATH CBOU
IEUCTBUS B
COOTBETCTBHH C
MOCTaBJICHHOMN




33[[3‘16171 " yCIIOBUAMU
€C peain3aluu.

48.

XUMHUUYeCcKHe CBONMCTBA KUCIOT

TP

Jlabopamopnbtit onvsim_No36.
Bzaumooeiicmeue memannose (maznus,
UUHKa, Jicenezqa, meou) ¢ pacmeopamu
Kuciom.

Jabopamopnvtit onsim_No37.
Bzaumooeiicmeue oxcuoa meou (1) u
OKCUOA UUHKA C PpPACMEOPOM CEpHOUl
Kuciomot.

Jlabopamopnwtit onvim_No38.
B3aumooeiicmeue pacmeopoe kuciom c
Hepacmeopumbimu 0CHOBAHUAMU.

YMeHHe cocTaBIIITh
YpaBHCHUS XUMHUYIECKUX
peaxiuii,
XapaKTePU3YIOIIUX
XHMUYECKHE CBOMCTBA
KHCIIOT;

YMEHHE paclo3HaBaTh
OITBITHBIM ITyTEM
PACTBOPHI KHCJIOT U
mesrouei

1.Ymenue
OpPHEHTHPOBATHCS Ha
MOHMMAaHUEe TPUYHH
ycriexa B y4eOHO#
JIeATeNLHOCTH;

2. YuebHo-
MIO3HABATENILHBII HHTEpPEC
K HOBOMY y4eOHOMY
MaTepHay 1 crocobam
pelIeHys] HOBOM YacTHOM
3a/aun

K.YV].

1.YMmenue
HCIIOJIE30BaTh pedb
JUTSL PETYJISIIIAN CBOETO
JIEACTBUS;
2.AnekBaTHO
HCITO0JIH30BAaTh
peUeBBIC CPEICTBA IS
pelIcHus

Pa3ITHYHBIX

KOMM YHHKATHBHBIX
3a/1a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKa3bIBaHHE,
BJIaJIETh
JTHAJIOrIYEeCKOM
(hopmoii peun
P.YV]I.

YMenue
CaMOCTOSTENBHO
aJIEKBaTHO OI[EHUBATh
l'[paBI/IJ'[])HOCTI)
BBINIOJIHEHUS IEHCTBHS
1 BHOCHUTH
HEOOXOAUMBIE
KOPPEKTHBHI B
HCIIOJIHEHHE KaK 110
XOJly €r0 peau3alluH,
TakK ¥ B KOHIIE
IEUCTBHSL.

ILYVY].

YmMmenue:
OCYIIIECTBIISTh
CpaBHEHHE U
KIIACCU(HUKAITHIO,
BBIOHpAst KpUTEPUH
JUTSL YKa3aHHBIX
JIOTHYECKHUX
oneparuii;

CTPOUTH JIOTUIECKOE
paccyxaeHue

845

PeakTHBEI B
XUMHYECKOE
o0opymoBaHHE

49.

Comu. Kiaccudukanus. Homenkiarypa.
CriocoOBI TOy4YeHUs COen

YMenue

hopmybr
HEOpPTraHWYECKUX

COCTaBJIATH

1.Pa3BuTHe BHYyTpeHHEH
MO3ULIUH IIKOBHHUKA Ha
YPOBHE MOJOKUTEIBHOIO

K.YV].
1. Ymenue:
* CTPOUTD MOHSITHBIE

846,
BOIIp. 2,
3!

PeakTnBEI B
XAMHYECKOE
o0opymoBaHHe




COCAVHEHUI W3Yy4EHHBIX

KJ1accoB (coneid);
YMEHUE Ha3bIBaTh
COCJIMHEHUSI U3yYCHHBIX
KJ1accoB (coneid);
ONpeNeIsiTh
MPUHAUICKHOCTD
BEILIECTB K
onpeJieIeHHOMY Ki1accy
coeMHeHmi (comneit);
YMEHHE COCTaBIISTh
bopMysb
HEOPTraHUYECKUX
COEZMHEHUI

OTHOILIEHHMS K IIKOJIE,
TTOHNUMaHUS
HEOOXOANMOCTH yUCHHUS,
BBIP)XEHHOT'O B
npeoOasaHuy yaeOHo-
TI03HABaTENbHBIX
MOTHBOB H
TpeOYTEHUN
COLIMAIIBHOTO CII0Cc0o0a
OIICHKU 3HAHWUM;
2.®DopmupoBanue
BBIPAXKEHHOH YCTONUMBON
yueOHO-TT03HABATEIBHOM
MOTHBAIH y4EHHUSI.

JUTS TTapTHEpa
BBICKA3BIBAHUS,
YUUTBIBAIOUIHE, YTO
MapTHEP 3HAET U
BHUUT, a YTO HET;

* 33]1aBaTh BOIIPOCHI;

* KOHTPOJIUPOBATH
JIeHCTBUS TIapTHEpA.
ILYVY].

YmeHue:

* OCYIIECTBIIATh
aHaJin3 00BEKTOB C
BBIJIEJICHHEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB;

* OCYIIECTBIISIT
CHHTE3 KaK
COCTaBJICHHUE 1IEJIOr0
W3 YacTeH.

P.YV]I.

YMeHus:
1.OcymiecTBasATh
UTOTOBBIN U
MOIIArOBbI KOHTPOJIb
0 Pe3yJbTaTy;

2. AnekBaTHO
BOCTIPUHUMATh OLIEHKY
YUUTETIS;

3. Pasnnuath crioco0 u
pe3yabTaT OeHCTBUS

ctp.160

50.

IMpakTnyeckasi padora Ne 5.
«ITosyyeHne MeTHOT0 KyNopoca»

Hcnons3oBanue
MPaKTUIECKUX U
71a00paTOPHBIX padoT,
HECJI0XKHBIX
SKCIIEPUMEHTOB IS
JIOKa3aTeNIbCTBA
BBIJIBUTAEMBIX
TIPEIIONIOKEHUH;
OIHMCaHNe Pe3yIbTaTOB
3TUX paboT

1. OpueHTtanus Ha
MOHUMaHHUEe IPUIUH
ycrnexa B yueOHoH
JIeSITebHOCTH;

2. Y4e6Ho-
TI03HABATEJILHBIN UHTEPEC
K HOBOMY y4eOHOMY
MaTepHalry u Crocodam
pelIeHus HOBOM YacTHOU
3a/1aun

K.YV].

VYmenuss paboTath B
napax.

ILYV].

VYMeHust HaOIIOIATh,
JIeNaTh BBIBOABI IPH
MIPOBEIICHUH OIBITOB.
P.YVY/.

‘YMeHue pacrno3HaBaTh
OTIBITHBIM ITYTEM
KJIaCChI
HEOPTaHMYECKIX
BEILIECTB, OIUCHIBATH
XUMHYECKHE PEAKIINH,
HaOIIOHaEMBIE B XOI€E

Hudbporsoii
MHKPOCKOTT




OKCIICPUMCHTA.

51. | CsoiicTBa comneit YwMmenue PazBuBates cnocoonocts k- K.YV, 847 PeaxtuBsl u
XapaKTepU30BaTh CaMOOILICHKE Ha OCHOBE VYmenue XUMHYECKOE
CBOMCTBA M3Y4IECHHBIX KpUTEPHsI YCIICITHOCTH CaMOCTOSTENBHO 00opymoBaHHE
KJIACCOB HEOPTAHUYECKUX | YUEOHOH MesITeIhHOCTH OpPTaHU30BHIBAThH
BelecTB (conei); yueOHOe
YMEHHE COCTaBJIATH B3aMMOJIEICTBYE B
YpaBHCHUS XUMUYECKUX rpyme.
peakuui, ILYVY].

XapaKTePU3YIONIUX VYmenue

XUMHUYECKHE CBOMCTBA peoOpa3oBLIBATH

conen nHpopmanuro u3
OJIHOI'O BHIA B
JIPYTOH.
P.YVY/.
YMeHue coCcTaBiIATh
TUTaH PEIICHUS
pOOJIEMBI.

52. | IlpakTuueckas padora Ne6. Pemenune VMenue: 1. OpuenTanus Ha K.YVY/I. 847,848, | PeakTuBBI U
IKCIEPUMEHTATBHBIX 32124 10 TeMe XapaKTepH30BaTh MOHUMAaHKUEe PUIUH YMmenuss paboTtath B UHCTPYKT | XUMHYECKOE
«IIpakTHKYM MO U3YUYEHHIO CBOICTB XUMHUECKHUE CROlicTRa | Ycrexa B yueOHOM napax. ax o Th | obopynoBanue
BellleCTB OCHOBHBIX KJIACCOB OCHOBHBIX KiaccoB | JA€SATENBHOCTH; ILYY .

HEOPraHWYEeCKUX COeXMHEeHHIT» HEOPraHHYECKHX 2. YuebHo- VMenus  HabIOIaTh,
BEIILIECTB; IIO3HABATCJIIbHBIN JA€JIaThb BBIBOJbI HpI/I
OTIPECIIATh HHTEPEC K HOBOMY MIPOBCICHUH OIBITOR.
TIPHUHAUISKHOCTD yaeOHOMY MaTepuany u P.YV].

BEIIECTB K croco0am pereHus ‘YMeH#e paciio3HaBaTh
OMpeJIEJICHHOMY KJlaccy HOBOHU YaCTHOHU 3a1a4YU OIIBITHBIM ITYTEM
COEIMHEHUI KJ1acChl

COCTABJIATH (POPMYIIBI HCOPraHICCKUX
HEOPTaHUYECKUX BCIICCTB, OIIMCHIBATH
COEIMHEHUHN N3YYEHHBIX XUMHYCCKHAC PCAKIINH,
KJIACCOB HaOJIFoJaeMBIE B X0/I€
YMeHue NpUMEHSTh OKCIIEpUMCHTA.
MTOJyYCHHBIC 3HAHUS IS

peLICHUS IPAKTUIECKUX

3a1a4, cobroaas

npaBuia 6€30MacHOTO

oOpartmeHus ¢

BEIIECTBAMU

53. | Iloaroroska k I'NA, BITP 1.3akperienue 3Hanuit 1 | 1. YMeHue K.YV]. 840-47
pacyeTHBIX HABBIKOB y4- OpPHEHTHUPOBATHCS Ha Vmenue
col. MOHUMAHHUE PUYUH CaMOCTOSTENBHO
2.YMeHue permarb ycrexa B yueOHOH OpPTaHU30BHIBATh
THUIOBBIC IPUMEPHI LEATEIbHOCTH yueOHOe

KOHTPOJIbHO-

B3auUMOJIEICTBUE B




U3MCPUTCIIbHBIX
MaTepuaioB

rpyrre
ILYVY].

Ymenue:

* OCYII[ECTBIISTh
aHaJIn3 00BEKTOB C
BBIJICTICHHEM
CYIIIECTBEHHBIX U
HECYIIECTBCHHBIX
TIPU3HAKOB;

* OCYILIECTBIIATH
CHHTE3 KaK
COCTaBJICHHUE 1IETI0r0
W3 YacTew.

P.YV].

YMmenus:
1.Ocy1iecTBasATh
HWTOTOBLIH K
TMOIIATOBBIN KOHTPOJIh
0 PE3yNIbTaTy;

2. AZleKBaTHO
BOCIIPUHUMATH OLIEHKY
YUUTEIS,

3. PaznnuaTh criocod u
pe3yabTaT AeHCTBUS

54. | TecToBblili KOHTPOIb: «[IpakTHKYM MO0 | YMeHuUE OBIaACHUS ‘YMeHue oleHUTh CBOU K.YVY/.
H3Y4YEHHIO CBOICTB BelIeCTB OCHOBHBIX | HAaBBIKAMH KOHTPOJIS U yueOHbIE JOCTIDKEHHS YMenne
KJIACCOB HEOPTraHMYeCKHX OLIEHKH CBOEH CaMOCTOSITENTFHO
coeMHEeHMID. JeSITeIHHOCTH, YMEHHE OpPTaHU30BBIBATh
NPEABUICTh BO3MOXKHBIE yueOHOe JIeHCTBHE.
MOCJIEICTBUSI CBOUX ILYVY.
NelcTBUMN YmMmenue
peoOpa3oBHIBATH
HH(POPMAIIHIO u3
OJIHOTO BUJA B IPYTOM.
P.YVY/.
‘YMeHue cocTaBisATh
TUTaH PEIIeHUs
pOoOIEMBI
Pa3nen 5. OcHOBBI ONBITHO-IKCIIEPUMEHTAILHOM M MPOEeKTHOM AesiTeabHOCTH (161)

55. | Texauka 06e30MaCHOCTH MPHU BBITIOTHEHUH | Vyenue 1.Pa3zBuTne BHyTpeHHEH PeakTuBbI 1
CaMOCTOSITEITbHBIX OITBITOB H | XapaKTepH30BaTh MTO3WINH IKOJIFHUKA Ha XAMHAYECKOEe
SKCHEPUMEHTOB B JOMAIITHUX YCIOBUSAX H | paskHeifIiie YPOBHE TIOJIOKHUTEIBHOTO o0opymoBaHnE
c HCTIONB30BaHUEM 000pYIOBAHUS | xpMuyecKie  IOHSTHs: | OTHOIICHHS K IIKOJNE,

XUMHYECKOH Tab0paTOpHH.

XUMHYCCKHHA  DJICMEHT,
KIaccu(UKaIs
BCIIIECTB

IIOHUMAaHUS
HE00XOINMOCTH YIEHHUS,
BBIPAXEHHOT'O B




npeobnasanuy yaeOHo-
TT03HABaTENbHBIX
MOTHBOB H
TIPEATIOYTEHUN
COIMAJIBHOTO crtocoda
OIICHKH 3HAHHM;
2.®opmupoBaHue
BBIPaKEHHON
yCTOWYMBOW y4eOHO-
MI03HABATENIbHON
MOTHBALIMH YICHUSI

56. | IIpakTuueckas padora Ne7. O0pamnienue | Mcmonb3oBaHue 1. OpuenTanus Ha K.YVY/. PeaxtuBsl 1
€O cTeKJIOM (crrbaHue CTEKIISTHHON 1ab0paTopHOro MOHMMaHHE PUYHH YMmenust paboratb B XHMHUYECKOE
TPYOKH, U3TOTOBJICHHE: TTUITCTKHY; 000pYyI0BaHUS U ycrexa B ydeOHOU napax. 00opyI0BaHNE
KaNWIIAPOB; NPOCTEUIIINX Y3JI0B; CTEKJITHHOM TOCYABI, JIeSITeNbHOCTH; ILYVY .

MPOCTEHIIINX MPHOOPOB) MPOBEICHUE HECIOKHBIX | 2. YueOHo- YMmenus  HaOIIONATH,
9KCIIEPUMEHTOB JIJIsI TIO3HABATENILHBIM HHTEpEC JieJaTh BBIBOABI IPU
JIOKa3aTenbCTBa K HOBOMY y4eOHOMY MPOBE/ICHHUH OIIBITOB.
BBIJIBUTAEMBIX MaTepHaiy U crocodam P.YV/I.
MIPEANOI0KEHN; peluIeHusl HOBOM YacTHOW Y MeHHe
OICaHKE PE3yIIbTATOB 3a/aun CaMOCTOSITEIILHOTO
9THX paboT BEICHUS

3KCIEpUMEHTAIBHOU
JIeSTENbHOCTH,
OITUCHIBATh
XMUMHUYECKHE PeaKiny,
HaOII0gaEMEIE B XO€E
JKCIIEPUMEHTA.

57. | XuMHYECKHI aHAJIU3: Ka4YECTBEHHBIH 1 3HAHHE OCHOB 1.Opuenrauus Ha K.YVY/. PeakTuBbl n
KOJIMYECTBEHHBIN T — MOHUMaHHE PUYHH 1. Ymenue XHUMHUYECKOE

ycriexa B y4eOHOi JIOTOBapUBATHCS U obopyoBaHue

JIeSITeTbHOCTH;
2. YueOHo-
MO3HaBaTENbHBIM UHTEpEC
K HOBOMY y4eOHOMY
MaTepHalry u Crocodam
pelIeHus: HOBOM YacTHOU
3a/1aun

MIPUXOJIUTH K 00IIeMy
pEIIeHnIO B
COBMECTHOM
NIeITEILHOCTH;
2.YMmenue
MIPOAYKTHBHO
pasperarp
KOH(JIMKTBI HA OCHOBE
ydera HHTEPECOB U
MHO3ULINH BCEX €TO
YYaCTHHKOB

ILYVY].

1. ®opmupoBaTh
YMEHHE POBOIUTH
CpaBHEHHE 1




KJIaCCU(UKAIIHIO 110
3a/IaHHBIM KPUTCPHSIM;
2.®@opmupoBats y
ydaiuxcs
MpeJICTaBICHUE O
HOMEHKJIaType
HEOPraHUYECKUX
COCJIMHEHUH.

P.YV].

1. YMeHue yunuThIBaTh
BBIJICJICHHBIC
Y4UTEIEM OPUEHTUPBI
JIEUCTBHS B HOBOM
yueOHOM MaTepuae B
COTPYJHUYECTBE C
YUUTENEM;

2. YMmenue
TJIAaHUPOBATh CBOU
JIEUCTBUS B
COOTBETCTBHH C
MMOCTaBJICHHOM
3aJ1a4yeil U yCIOBUSIMHU
ee peau3aluu.

58.

Teoperuueckue
AKCHEPUMEHTAIBHOU
JeSTEeIbHOCTH.

OCHOBBI
"

OIIBITHO-
MIPOEKTHOU

VYMeHne oOBIACHATH
3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB
BEIIECTB , 3HAHUE OCHOB
3KCIEPUMEHTAIBHOU U
MIPOEKTHOU
IeITEILHOCTH

1.Pa3BuTHEe BHYyTpEHHEH
MMO3ULIUHM IIKOJIbHHUKA Ha
YPOBHE TIOJIOKHUTENHEHOTO
OTHOILICHUS K IIKOJIE,
ITOHUMAaHHUS
HEO0OXOMMOCTH yIEHHS,
BBIPAKEHHOTO B
npeoldaagaHuy yaeOHO-
ITO3HABATEIbHBIX
MOTHBOB U
MIPeOYTEHNUHN
COLIMAJIBHOTO CIIocoba
OIICHKH 3HAHUM;
2.dopMupoBaHue
BBIPKEHHOM
YCTOWIMBOM ydeOHO-
MO3HABaTEIbHON
MOTHBAITUN YICHHUS.

K.YVY].

1. Ymenue:

* CTPOUTH TIOHATHBIE
JUTS TTapTHEpa
BBICKA3bIBaHUA,
YYUTBIBAIOIIHE, YTO
MapTHEP 3HAET U
BHUIUT, a YTO HET;

* 3371aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIEWCTBUS TIapTHEpA.
ILYVY].

YwMmenue:

* OCYIIECTBIIATh
aHaiau3 00BEKTOB C
BBIZIEJIEHHEM
CYIIECTBEHHBIX 1
HECYIIECTBEHHBIX
TIPU3HAKOB,;

* OCYILIECTBIISITh
CHHTE3 KaK
COCTaBJICHUE IIEIOT0
W3 JacTeH.

PeakTuBbl 1
XUMHUYECKOE
obopyoBaHue




P.YV/.

YMenuns:
1.OcymiecTBasTh
HUTOTOBBIN K
TMOIIATOBBIN KOHTPOIh
0 PE3yJNIbTaTYy;

2. AllekBaTHO
BOCIIPHHHAMATH OICHKY
VUUTEIS;

3. Paznnuath criocod u
pe3YNbTaT ACUCTBUS

59.

Be160p TeMBI npoekTa.

HJ'IaHI/IpOBaHI/Ie JACATCIIBHOCTH.

YMeHue 11aHupoBaTh
COOCTBEHHYIO
IKCIIEPUMEHTAIBHYIO
JEeATeNbHOCTD , yMEHNE
BBIJIBUTATh THUIIOTE3bI,
CTaBUTh MPOEKTHEIE
3aJa4H.

Pa3BuBath CrmocoOHOCTE K

CaMOOIICHKE Ha OCHOBE
KPHUTEPHS YCIEITHOCTH
yueOHOI eITeTbHOCTH

K.YVI.

1. Ymenue
JIOTOBApPUBATHCS U
NPUXOINUTH K 00IIeMY
PEIICHUIO B
COBMECTHOM
JIEATEIHLHOCTH;
2.YMmenue
MIPOLYKTHUBHO
paspemniaTh
KOH(JINKTHI Ha OCHOBE
yueTa UHTEPECOB U
MO3UILIMH BCEX €ro
Y4aCTHUKOB

ILYVY].

1.YMeHne npoBOInTh
CpaBHEHHE U
KJ1acCU(UKAIHMIO 110
3aJ]aHHBIM KPUTEPHSIM;
2. ®opMupoBaTh y
yaaIuxcs
MpesICTaBICHHE O
HOMEHKJIaType
HEOPTaHUYECKUX
COEIMHEHUI

P.YVY/.

1.YMeHre yauThIBaTh
BBIJIEJIEHHBIE
YYHUTETIEM OPUEHTHPBI
IEUCTBUSI B HOBOM
yueOHOM MaTepurane B
COTPYIHUYECTBE C
YUuTeNneM;

2. YMmenue
TUTAHUPOBATH CBOU




JIEICTBHS B
COOTBETCTBHH C
MOCTaBJICHHOH 3aadeit
U YCIIOBUSIMH €€
pean3aIum.

60.

[oxgroroka mpoekrta. Coop uHbOpMAIAN
mo JaHHOM TeMme. MoneaupoBaHue
MIPOEKTHOMN JIeATENbHOCTH.

YMeHue IIaHupOBaTh
COOCTBEHHYIO
IKCTIEPUMEHTATIBHYIO
JIeATENbHOCTD , YMEHHE
BBIJIBUTaTh TUTIOTE3HI,
CTaBHUTh MPOCKTHbIC
3a/1auu, cooOupaTh
uHbopmanuio u3
Pa3UYHBIX HCTOYHHUKOB,
aHANN3UPOBATH,
MOJICITUPOBATh
IKCIIEPUMEHT

1.Pa3BuTHe BHYyTpEHHEH
TIO3WIMH IIKOJIbHUKA Ha
CaMOCTOSITENIbHOE
MPOEKTHPOBaHHE
yUeOHO eI TeTbHOCTH
2.®DopmupoBaHue
BBIPaKEHHON
yCTOWYMBOW y4eOHO-
MI03HABATENIbHON
MOTHBAILIUH YIECHUSI

K.YV].

1. Ymenue:

* CTPOUTH TOHATHEIC
JUISl TapTHEpa
BBICKA3bIBaHMS,
YUUTHIBAIOIINE, YTO
MapTHEP 3HAET U
BHJIMT, 4 YTO HET;

* 33]1aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIeHCTBUS TIapTHEpA.
ILYVY].

VYwMmenue:

* OCYIIECTBIIATh
aHanu3 00bEKTOB C
BBIICIICHUEM
Cy'l_HCCTBeHHI)IX u
HeCyHleCTBGHHI)IX
MPU3HAKOB;

* OCYIIECTBIISITh
CHHTE3 KaK
COCTaBJICHHUE 1IEJIOT0
W3 YacTeH.

P.YV].

YMenus:
1.0cymiecTBasATh
HUTOTOBBIN U

MOIIAr OBbI KOHTPOJIb
10 PE3yIbTaTy;

2. AnmekBaTHO
BOCIIPUHUMATH OLIEHKY
YIHUTETIS;

3. Paszmnuath criocod u
pe3yabTaT NeHCTBUS

PeakTHBEI B
XUMHYECKOE
00opyIoBaHuE

61-
65.

Brmmonaenne yaeOHBIX IIPOEKTOB,
OTIBITHO-PKCIEPUMEHTAIBHBIX PadoT.
I[IpakTuyeckue paGoThl MO TeMaM
NMPOEKTOB YYAIIHUXCS

Wcnons3oBanue
71a60PaTOPHOTO
000pyIOBaHUS H
CTEKJISTHHOM MOCY/IbI,
TIpOBEICHNE
SKCHEPUMEHTOB IS
JI0Ka3aTeNbCTBA

K.YVI.

1. YMmenue
JIOTOBapUBATHCS U
MIPUXOANUTH K 00IIeMY
PEIICHHIO B
COBMECTHOM
JIEATENLHOCTH,

PeakTnBEI B
XAMHUYECKOE
o0opymoBaHne




BBIJIBUTaCMBIX
TIPEATNOIOKEHU;
OIMCAaHUE PE3yJIbTaTOB
9THX paboT

2.Ymenue
MPOIYKTHBHO
paspemarb
KOH(JINKTHI HA OCHOBE
y4JeTa HHTEPECOB U
MO3UIINI BCEX €ro
YYACTHHKOB

ILYVY .

1. ®opmupoBaTh
YMEHHUE MPOBOIUTH
CpaBHCHHE U
KJ1acCU(UKAIHIO 110
3a/IaHHBIM KPUTECPHSIM;
2.®dopMupoBaTh y
ydaIuxcs
MpeJICTaBICHHUE O
HOMEHKJIaType
HEOPTaHMYECKIX
COEJIMHEHUI.

P.YVY/.

1. YMeHune yuuThIBaTh
BBIICIICHHBIC
YUUTEIIEM OPHUCHTUPHI
JEUCTBUSI B HOBOM
yueOHOM MaTepuae B
COTPYAHUYECTBE C
yUuTeNeM;

2. Ymenue
TUTaHUPOBATh CBOU
JIEUCTBUSI B
COOTBETCTBHH C
[IOCTaBJIEHHOU
3aJja4ueil U yCIOBUSIMU
ee pearn3alim.

66.

[oaroroBka y4eOHBIX MMPOSKTOB K 3aIHUTE

PasBuBaTh CIOCOOHOCTH K

CaMOOLIEHKE HAa OCHOBE
KPUTEPHsI YCIEITHOCTH
yueOHOI IesITeThbHOCTH

K.YV].

1.YMmenune
HCIIONIb30BaTh PeUb
JUTSL PETYISILIAKM CBOETO
NeHCTBHS,
2.AnekBaTHO
HCIIOJIb30BaTh PeUEBhIC
CpeACTBa IS PEIICHUs
Pa3IIMIHBIX
KOMMYHHUKATHBHBIX
3a/1a4, CTPOUTh
MOHOJIOTHYECKOE




BBICKA3bIBAHHE,
BJIAJETH
JIMAJIOrHYECKOH
thopmoii peun

P.YV/.

YMenue
CaMOCTOSTENBHO
aJIeKBaTHO OI[€HHUBATh
MIPAaBHIHLHOCTh
BBIIIOJIHEHUS IEUCTBUSL
W BHOCHUTH
HEO0OXOJUMEIE
KOPPEKTHBHI B
HCITONIHEHHE KaK I10
X0y €r0 peau3allii,
TaK U B KOHIIE
EeHCTBHS.

ILYVY].

YmMmenue:
OCYIIIECTBIISATH
CpaBHEHHE U
KJ1acCU(HUKAIIHIO,
BBIOMpast KPUTEPUH
JUTS yKa3aHHbBIX
JIOTUYECKUX OIepaiuii;
CTPOMTH JIOTHUIECKOE

paccyxaeHue
67. | IlpoMexxyToYHast aTTECTALIU. YMmeHue oBlaieHus ‘YMeHue oleHUTh CBOU K.YVYI.
3amuTa MpoeKToB HaBBIKAMU KOHTPOJIS U yueOHbIC JOCTIDKEHHS 1.Ymenue

OLICHKH CBOEH

NI TENIbHOCTH, YMEHHE
TIPEABHUIIETH BO3MOXKHBIE
TIOCJIEICTBUS CBOUX
JNelCcTBUH

HCIIONB30BaTh Peub
JUTSL PETYISILIAM CBOETO
IeHCTBHUS,
2.AnekBaTHO
WCIIONIb30BaTh PeUeBhbIe
CpeIICTBA IS PEIICHUS
Pa3IMIHBIX

KOMM YHHKATHBHBIX
3a7a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKa3bIBaHUE,
BIAJETH
UAIOTHYECKON
hopmoii peun

P.YVY/.

YMenne




CaMOCTOSITENILHO
aJICKBaTHO OLICHUBATh
MIPaBUIBHOCTh
BBITOJIHEHUS JEUCTBUS
U BHOCHUTb
HE00X0TMMEBIE
KOPPEKTHUBHI B
UCTIOJIHEHHE KaK 110
XOfy €ro peaau3aliy,
TaK U B KOHIIE
JIeUcTBUS.

ILYVY .

VYmenue:
OCYIL[ECTBIIATh
CpaBHEHHE U
KJaccu(UKaIuIo,
BBIOHMpasi KPUTEPUH
JUIS yKa3aHHbBIX
JIOTUYECKUX OIepaluil;
CTPOUTH JIOTUUECKOE

paccyXJieHue
68. | Ilomroroska k 'MA, BIIP: pemrenne YMmeHue oBnaieHus ‘YMeHue oleHUTh CBOU K.YY]. PeaxTuBbl u
HpaKTI/IKO OpI/ICHTI/IpOBaHHbIX 38.}18.HPII71 HaBbIKaAMHU KOHTpOJ'IH u y‘IC6HLIC JOCTHXKCHUA yMeHI/Ie XUMHUYECCKOC
OIIEHKU CBOE CaMOCTOSITEIILHO obopyoBaHue
JIeSITENIbHOCTH, YMEHHE OpTraHU30BBIBATH
MIPEIBUIETH BO3MOYKHBIC yueOHOe JeiicTBHIE.
MOCJIEICTBUSI CBOUX ILYVY.
JEeHCTBUI YmMmenue
mpeoOpa3oBbIBATH
HHPOPMALIHIO u3
OJIHOTO BUJA B IPYTOM.
P.YV].
‘YMeHne cocTaBiIsITh
TUTaH perIeHus
POOIEMBbI
69. | Iloaroroska k I'MA, BIIP: pemrenne YMeHue oBi1aieHus YMeHue o1eHuTb CBOU K.YV/. PeakTuBbl 1
MIPAKTHKO OPUEHTHPOBAHHBIX 3aJaHUH HaBBIKAMH KOHTPOJIS U yueOHbIE JOCTIKEHUS YMmeHune XAMHYECKOE
OIIEHKH CBOEH CaMOCTOSITEIBHO o0opymoBaHne
JIeITEIIbHOCTH, YMECHHE OpTraHN30BBIBATH
TIPEABHUIETH BO3MOXKHBIE yaeOHOe JIeHCTBHE.
MOCJIEACTBUSA CBOUX ILYVY .
NEeNCTBUN YmMmenue
peoOpa3oBEIBATH
WHPOPMAIIIIO 3

OJIHOT'O BUJIA B IPYIOM.
P.YVY].




YMeHHe cocTaBIISITh
TUTaH PEIICHUS

IPOOIEMBI
70. | O0oOmeHue, cucTeMaTH3aIus 1 1.3akperuienue 3Hanuii u | 1. YMenue K.YVI. Pabota ¢
KOPPEKIHs 3HAaHWH ydJaluxcs 3a Kype pacyeTHHIX HABBIKOB Y4- | OPHEHTHPOBATHCS Ha Ymenue TeCTaMH
«OKCepUMEHTANIbHAsSI XUMUA», 8§ KiIacc. csl. TTOHUMAaHUE TPUIUH CaMOCTOSITETILHO (nHAVMBU
TecTOBBINH KOHTPOJIB. 2.YMeHue penatsb ycriexa B yueOHOH OpraHU30BbIBATH JyaJIbHbI
THUITOBBIE IPUMEPHI JIeSITeNbHOCTH yueOHOe e
KOHTPOJILHOH PaOOTEHI. B3aMMOJICICTBHE B 3aJ1aHus)
TpyImime
ILYVY .
Ymenue:

* OCYIIECTBIIATh
aHaJn3 00BEKTOB C
BBIJICIICHHUCM
CYIIIECTBEHHBIX U
HECYIIECTBCHHBIX
MIPU3HAKOB;

* OCYLIECTBIIATH
CHHTE3 KaK
COCTaBIICHUE 11EJTOTO
W3 YaCTeH.

P.YVY].

Ymenust:
1.0cymiecTBasATh
WUTOTOBBbIN U
MOIIArOBbI KOHTPOJIb
0 PE3YNbTaTYy;

2. AnmekBaTHO
BOCIIPUHHUMAThH OICHKY
YUUTENs;

3. Paznuuath crmocob u
pe3yAbTaT OEHCTBUS




KAJIEHJIAPHO-TEMATHYECKOE INVIAHUPOBAHUE

BHeypo4Hoii fesaTeabHocTH «XUMMUSA» - 9 kiace (68 yacos)
€ YKa3aHUEM HMCI0JIb30BaHUs 000pyA0BaHus HU(POBOI 1a0opaTopuu

«Touka pocra»

Ne ni/m Tema ypoka ILnanupyemMbie pe3yJIbTATHI Kou-Bo Jara HWndopmanu| UcnonbzoBaHue
IpeameTnbie YV I JlmanocTHBIE MeTanpeaMeTHbIe 1acoB OHHAast 06opynioBanus
YV YV noaaep:xkka | «Touka poctay
yueOHnK
O.C.Iabpuen
A XUMUSL:
9Ki1.
BBenenue B kypc «IKcnepuMeHTaabHass XuMusi-9» (2 u)
1. Beoonwviit uncmpykmaswc no Th Hatb TIOHATHE o | 1.MotuBamus K. YV . 1 TexHuka
XUMHS — HayKa DKCIIEpUMEHTaIbHASI. npenmere XUMHUH. | HAYYSHHUS 1.Pa3pemienne 0e30macHOCTH B
TP CdopmupoBatb IpeIMETy KOH(JINKTa KaOuHeTe
JMemoncmpayuonnstit onotm Ne 1. | neppoHauansHbie XUMUS 2.YrpaBieHue XMMUH [EHTpa
O3unakomnenue ¢ J1aOGOpamoOPHBIM | TIPEACTABICHU: 2.Pa3BuBath MOBEJIEHHEM MapTHepa «Touka Pocray.
obopyoosanuem; npuémul 6e30nACHOl | a) O BEIIECTBE, a TAKXKE O | YYBCTBO ILYVY . 3HAKOMCTBO C
pabdomul ¢ HuM. OPOCTBIX M CIOXKHBIX | TOPAOCTH 3a 1.®opmupoBanue 00opy/i0BaHUEM
BEILIECTBAX; POCCHIICKYIO MO3HABATENIbHOU LIeNN
0) HauaTh (HOPMHPOBATH | XUMHYECKYIO e  CumBoOIBI
YMEHHE XapaKTepHU30BaTh | HAYKy XUMHYECKHX
BeIleCTBa, Ucnons3ys s | 3.HpascTBeHHO- 3IIEMEHTOB
9TOro ux (u3Myeckue | STHYECKoe e Xumuueckue
CBOMCTBA. OLICHMBaHHE (hopmynsl
TepmuHbl
Ananus u
CHHTE3
P.YV.
1.Ilenenonaranue u
IJIAHUPOBAHUE.
2, BxoaHoe TecTHpoBaHHUE N0 1
TCOPETUYCCKHUM H
NPAKTUYeCKUM 3HAHHUSAM 32 8
KJIacC
Pazgen 1. MHoroo0pasne XuMH4YeCKHX PEAKIHMH B IKCIEPHUMEHTAJbHOI xumun (154)
Tema 1. Xumuueckue peaxyuu (6 u)
3. | IIpakmuueckan paboma Ne 1 YMeHue nonp30BaThCA Pa3BuBats PeryasiTuBHbBIC: Hatunk
«lIpasuna mexuuku ée3onacnocmu HarpeBaTeIbHBIMH YMEHUsI OcCyIIeCTBIISIOT TEMITePATyPhI
npu pabome c 1abopamopHsim nprdopamu OLICHHBATB MOLIArOBbIi KOHTPOIIb (Tepmonap-




ooopyoosanuem. Uzyuenue cmpoenusn CUTYalMIO U 0 Pe3yJIbTaTy HBIi),
niamenu) OIICPATUBHO Ilo3HaBaTeIbLHBIE: CIIUPTOBKA
NPUHAMATh CtposT peueBoe
penreHue, BBICKa3bIBaHKE B
HaXOJUTh YCTHOM U IUCbMEHHOMN
aJIeKBaTHBIC ¢dopme
CIIOCOOBI KoMMyHHUKATHBHBIE:
B3aUMOJIEHCTBH Y UMTHIBAIOT Pa3HbIC
s C MHEHHS U CTPEMSITCS K
OTHOKJIACCHUKA  KOOPJWHAIHH
MH BO BpeMsI Pas3IMYHBIX TO3UIINH B
TIPOBEICHHS COTPYIHUYECTBE
MPaKTHUECKON
paboTHI.
OBP B skcriepuMeHTaNbHOM 3HaTh ONpeneIeHus dopmuposats  Ilo3naBaTenabHbIe: §1, JlaTumk
XUMUI OKHCITUTEIBHO- MOTMBALMIO K BBIOMPAIOT OCHOBAHUS U TEMIIEPATYphI
ﬂaﬂopamoprlﬁ onvim .N:” 1 BOCCTaHOBHUTEILHOM LeneHanpasneH KpUTEpUHU JJIs1 TUTATUHOBBIA
PeaKIyK, OKUCITUTEII, ] KTacCHpHKALIHI
«H3yuenue peaxyuu 63au- BOCCTAaHOBUTEIA. YMETh o peakimii
MoOelicmeun Cy1bhuma HAMpPUsA ¢ | ypaBHUBATE Hon NPeoGPa3OBEIBATE
nEPOKCUOOM 8000POOQ) OKHUCITUTENBbHO- I:IO3HaBaTeJ1bHO MHOOPMALIHIO U3
BOCCTAHOBUTEJIbHBIE n OIHOTO BUJIA B APYTOii
PCAKIIH, pasbICHAITH e Y BBIOUpATH 115t ce0st
MPOLIECCHl OKUCIICHUS U | OCO3HaHHOeE,
BE))CCTaHOBHeHI/IH, yBa)KVITeﬂbHoe yﬂ06HyI0 (bopMy
NPUBOIUTH ITPUMEPHI " pukcarm
OKHCITUTEIBHO- AoBpoxenaTent TPCACTAB/ICHHA
BOCCTaHOBUTEIIBHBIX Hoe uHopMaLHH
peaxiil. PeryasiTuBHbIE:
OTHOLWEHKE K BBIZIBUTAIOT BEPCUU
apyromy pelIeHust mpooIeMbl,
YyenoBeKy, ero 0CO3HABaTh KOHEYHBIH
MHEHMWIO, pe3yibTat
mupososspeHn  KoMMyHHKaTHBHBIE:
0. OTCTauBaTh CBOIO TOUKY
3peHUs, IPUBOAUTD
apryMeHTBI,
MO/ATBEPKIAsT UX
(haktamu
pa3nuyaTh B YCTHOM
peuu MHEHUe,
JIOKa3aTeNbCTRa,
THIIOTE3bl, TEOPUU
TermaoBoit 3¢)¢)GKT XUMHYECKUX | 3HaTh DopMupoOBaTh PerynsiTuBHbIie: 82 Jlatunk
peaKL{I/If/’I. IousTHE 06 SK30- H KITacCU()UKAITMOHHBIN LIEJIOCTHOE BEIJIBUTAIOT BEPCUU TEMIIEPATYPhI




SHJIOTCPMHUUYECCKUX PCAKIUAX. MIPU3HAK MHPOBO33PEHHE,  PpEIICHUS MPOOIeMBl, TUTATHHOBBIN
Jlemoncmpayuonnwii onvim Ne TEPMOXUMUECKHX COOTBETCTBYIOIl ~ OCO3HAaBAaTh KOHEYHBIH
2 Tpumepsi sx30- U peakuuii. Ilonnmars ee pe3ynbrar
SHOOMEPMUBECKIX Deaiyui. 3HAYCHNE TEPMHHOB! coBpeMeHHOMY  [lo3HaBaTelbHBIE:
N TETI0BOH 3 deKT YPOBHIO BBIOMPAIOT OCHOBAHUS U
Jlemoncmpayuonunsiit onvim Ne 3 o
- XUMHYECKON PEaKIuy, pa3BUTHL KPUTEPUU JIIS
«Tennoeoii 3¢hgpexm
TEPMOXUMHYECKOE HayKH. KiaccuuKanyun
PaACMEOpenUs 6eUiecme 6 600 ypaBHEHHe PeaKIuH, peaKuyit
9K30- U npeoOpa3oBHIBATH
SHJIOTEPMHUYECKUE nHpopmManuio u3
peakuuu. YMerb OJTHOTO BUJIA B JIPYroif
3aIUChIBATh Y BBIOMpATH JUIs1 ceOs
TEPMOXUMHUYCCKHE ynobHyto hopmy
ypaBHEHHsI peakuuii u (hukcarmu
BBIYHCIISATh KOJHMYECTBO Tpe/ICTaBIICHUS
TEIUIOTHI O HHPOPMALTUH
TEPMOXUMHYECKOMY
YpaBHEHHIO pEaKIUH.
CKOpOCTB XUMHUYECKHUX 3HaTh ompejeneHre dopmupoBaTh PeryasiTuBHbI€: §3 Hatuuk pH
peaxunﬁ CKOpPOCTH XI/HY.II/I‘ICCKOI/I MOTHBAILIMIO K CaMOCTOSITEJIBHO
Jlemoncmpayuonnviii onvim Mo peakuuu u eé _ | nenenanpasen OOHapYKUBAIOT U
. . | 3aBUCUMOCTb OT YCJIOBHH | HOU (hopMynupyroT
4B 3awwoaevucmeue YUHRA € COAROU | nhoTexaHns PeaKIym. MO3HABATENILHOW  Mpobiemy.
U YRCYCHOU KUCLOMAMIL. [loHuMaThs 3Ha4YeHHE JIeATENbHOCTH, IMo3naBaTesbHbIE:
Bsaumodeticmeue pAHyIUpOEANHOLO TEPMUHOB «KaTaJH3aTop»,| OCO3HAHHOE, BBISIBIIAIOT IPUYHHBI U
YUHKRA U YUHKOGOU TIbLIN C COTAHOU «MHTHOHUTOPY, YB)KUTENIBHOE U CJIC/ICTBHS SABJICHUH,
Kuczomoit. B 3awvvzodeucmeuve OKcu?a «hepmeHTBD). JIoOposkenaTeslb  CTPOST JIOTHYECKUE
meou(ll) ¢ ceproui kucromou paznotl HO pACCYIRICHES,
KOHYeHmpayuu npu pasHvlx yCTAHABITHBAIOT
meynepamypa. S—
JlabopamopHnuiii onvim Ne 2 CJIEICTBEHHBIE CBA3H
«H3menenue pH 6 xo0e KomMMmyHuKaTHBHbBIE:
OKUCIUME/IbHO-60CCMAHO- YIHUTBIBAIOT PasHbIC
GUMEIbHBIX PeAKUUIL» MHCHITI 1 CTPEMSITCA K
KOOpIMHAIINN
Ppa3IUYHBIX NO3ULIUHI B
COTPYIHUYECTBE,
(opmymupyior
COOCTBEHHOE MHEHHE U
TTO3HIINIO
Hpaxmuttecmm pa60ma No2. YMmerp ompenensaTb, kak | Pa3BuBaTh PerynsiTuBHblie: Jlatunk
H3yuenue enuanus ycnoeuii M3MEHUTCS CKOPOCTH YMEHUS OcymeCTBJI;HOT HaTIPSDKCHUS
PeaKIyy o] BIUSHUEM OILICHUBATh TIOIIATOBBIN KOHTPOIh

nPOBEOCHUSA XUMUUECKOIL

pa3TUYHBIX (HaKTOPOB

CUTYaIlMI0 U

TI0 pe3ynbTaTy




peakuyuu Ha eé CKOpOCHb. Th OIICPATUBHO Io3naBaTenbHbIE:
TP NPUHAMATD Crposr peueBoe
Jlabopamopnuwiii onvim Ne 3 DCHICHHE, BPICKA3BIBANHC B .
HaXOANTh YCTHOH W TMCbMEHHOH
«CpasnumenvHas xapakme- ) AJCKBATHBIE bopme
pucmura 60cCmanosumenIbHou C110Cco0BI KoMMyHHKATHBHbIE:
CROCOOHOCIU MEMANLN06) B3aUMOJIEHCTBH Y UHTHIBAIOT Pa3HbIC
1 c MHEHHS U CTPEMSITCS K
OJTHOKJIACCHUKA  KOOPJIWHALUH
MH BO BpeMs pa3UYHBIX TO3ULNI B
TIPOBEACHUS COTPYIHUYECTBE
MPaKTUYECKON
paboTHI.
8. | Noaroroska k TNA 1.3akpenenue 3HaHuit 1 | 1. YMeHue K.YVYI.
NPaKTHYECKUX, OPHEHTHPOBAThC Y MEHHE
pacyeTHBIX HaBBIKOB y4- a1 Ha CaMOCTOSITEIHHO
cl. TIOHMMaHHe OpraHHU30BHIBATh
2.YMeHue pemathb NPUYMH ycriexa  ydeOHoe
TUIIOBBIE IIPUMEPBI B y4eOHOI B3aUMOJCHCTBHE B
KOHTPOJIbHO- JIeATENbHOCTH rpymme
MU3MEPUTENBHBIX ILYY/.
MaTepHuaioB YMeHue:

* OCYIIECTBIIATH aHAIHU3
00BEKTOB C
BBIJIEJIECHEM
CYIIECTBEHHBIX H
HECYIECTBEHHBIX
MPU3HAKOB;

* OCYIIECTBJIATh CHHTE3
KaK COCTaBJICHHE
LIEJI0r0 U3 YacTEH.
P.YVY.

YMmenus:
1.OcymiecTBasATh
HUTOTOBBIN U

TOIIar OBbIN KOHTPOJIb
10 PE3yIbTaTY;

2. AnekBaTHO
BOCIIPUHUMATH OLIEHKY
YIHUTEIIS;

3. Pasnnuath ciocod u
pe3yNnbTaT NENCTBUS

Tema 2. Inexmponumuueckas ouccoyuayus (9 u)

9. | DrexTponmmTHyeckas

3HaTh OmNpeneneHus

DopMupoOBaTh

PerynsiTuBHbIie:

| 86

‘ Jlatuuk




JMCCOLMAIIMS — TJIAaBHOE
YCJIIOBUE MPOTEKAHUs PEAKIUI B
pacrtBopax.
Hemoncmpayuonnsiit onvim

Ned Hcenvimanue pacmeopos eeuecma

TIOHSTHHA <«QJIEKTPOJIUTY,
«HEDJIEKTPOJIUTY,
«AIIEKTPOITUTHYECKAS
JIHUCCOIMALN. YMETh
WJUTFOCTPUPOBATH

OTBETCTBEHHOE
OTHOIIIEHHE K
YUCHHIO,
TOTOBHOCTH U
CIIOCOOHOCTL K

CTaBsIT yueOHYIO
3ajady, ONPEAeIIIoT
TIOCJIEI0BATENIFHOCTh
MPOMEKYTOYHBIX IIeNeit
C y4eTOM KOHKPETHOTO

3NIEKTPO-
MPOBOTHOCTH

MpUMEpPaMH U3y4EHHbBIE CaMOpa3BUTHIO  pe3YJIbTata,
HA INEKMPULECKYIO NPOGOOUMOCTb. MOHATHSA U OOBACHATH u COCTaBIIAIOT IJIaH U
Hsudicenue uonos 6 snexmpuieckom MPUUUHY camMo00pa3oBaH  aJTOPHUTM JIEUCTBUI
none. 3JIEKTPONPOBOJIHOCTH uto. PazBuBath  Ilo3HaBaTeJIbHbBIE:
BOJHBIX PAcCTBOPOB KOMMYHHUKATHUBH  CaMOCTOSITEIHHO
Jemoncmpayuonnslit onvim Ne§ CONei, KUCIIOT VIO BBIICTISIOT
«Inekmponumeot u IIeIouei. KOMIIETCHTHOCT  (DOpMYIHPYIOT
HeINeKmpoIumoly b, yMEHUE MO3HABATENbHYIO 11EJTb,
yBaXkaTh UHYIO HCIIOJNIB3Ys 00IIne
TOUKY 3pEHUS MIPUEMBI PEIICHHS
npu 3a7a4
00CYXKIICHUH KomMmyHukaTuBHbIE:
poOIIeMBI. KoHTporb 1 orieHka
JIeCTBUI MapTHEpa
10. DIEKTPOTUTHYECKAS 3HaTh OmnpeAeICHUs dopMupoBaThH PeryisiTuBHbBIE: 87 PeakTuBbI 1
HHCCOHI/IaHI/Iﬂ KHUCJIOT s Hleﬂoqefl MOHSATHUI «KHUCJI0Ta», OTBETCTBCHHOC CTaBsAT yqe6Hy}0 XUMHUYECKOE
. «OCHOBaHHE», «COIbY» C OTHOIIIEHHE K 3a/1a4y, ONpeesioT obopyoBaHue
1 COJICH. TOYKH 3pCHUA TCOpUU yqumo, I0CIEeA0BATCIIBHOCTD PeakTuBsl u
3JIEKTPOIUTHIECKOM TOTOBHOCTh H MIPOMEKYTOYHBIX LIeNei XUMHUYECKOE
JIUCCOLaIui. YMeTh CIOCOOHOCTh K C Y4ETOM KOHKPETHOIO obopyoBaHue
OOBSICHATEL OOIIIHE CaMOpPa3BUTHIO pe3yibTara,
CBOMCTBA KHCIIOTHBIX u COCTaBIISIOT IJIaH U
UIIEJIOYHBIX PAacTBOPOB camMoo0pazoBaH  aJTOPUTM JCUCTBHA
HaJIM4YHEeM B HUX HOHOB | HIO. Ilo3HaBaTenbHBIE:
BOZIOpOJa U THUIAPOKCUA- CaMOCTOSITENILHO
HOHOB COOTBETCTBEHHO, a BBIZICTISIOT
TaKKe COCTaBJIATH (hopMynHpyroT
ypaBHEHHUS TIO3HABATENFHYIO IIETIb,
3JIEKTPOINTHUECKON HCTIONB3Ys 00IIme
JIUCCOLIAAITIN KHUCIIOT, TIPUEMBI PETICHUS
OCHOBAHUU U COJEH. 3a71a4
KoMMyHHKATHBHbBIE:
KouTpons u onienka
JICICTBUI MapTHepa
11. | CunpHBIE U cliabbIe 3HaTh OMpeneneHNs DopmMupoBaTh PerynsiTuBHbie: 88 Jlatuuk
IIEKTPOITHTHL TIOHATHI «CTETIeHD OTBETCTBEHHOE CTaBAT yIeOHYIO ANEKTPO-
JaGopamopusiii onvim Ne 4 AIEKTPOIIUTHIECKON OTHOIIICHHE K 3a/1a9y, OIPENeIsIOT TIPOBOIHOCTH
JVICCOIIHAITIIY, «CHIIBHBIE | YUCHHIO, MOCIIEI0BATEIHLHOCTh

«Cunonule u cnaowie riek-

OJICKTPOJIHUTED),

TOTOBHOCTHh H

MIPOMEXYTOUHBIX LIENEH




CIIOCOOHOCTH K

mpoaumosl» «CTa0BICAIEKTPOTATHDY. C y4€TOM KOHKPETHOT'O
[ToHuMaThs pazHUIY CaMOpa3BUTHIO  pe3yibTara,
MEXIY CHJIBHBIMH U " COCTABJISIOT TUIAH U
CITa0BIMU JICKTPOIIUTAMHU | CaMOOOpa30BaH  AJTOPHUTM JCHCTBHI
HI0. ITo3naBaTe/ibHBIE:
CaMOCTOSITEITFHO
BBIJICIISTIOT
(hopMynupyroT
TO3HABATENILHYIO 1ICTTh,
UCIIONIB3Ys 00IIre
TIPUEMBI PEIIICHUS
3a1a4y
KoMMyHUKATHBHBIE:
Kontpons 1 orieHka
JilelicTBUI mapTHepa

12. | Peakiiuu noHHOTO OOMEHA. 3HaTh onpe/eNieHre ®dopmupoBath ITo3naBaTeabHbBIE: 89 JlaTunk
Jlaopamopnuiii onvim Ne 5 peaxIyii HOHHOT'O0 OOMEHA, | MUPOBO33PEHHE,  CaMOCTOSTEIILHO ANEKTPO-
«B3auM00€ﬁcm3ue zudpoxcuda yCJ'lOBI/ISI X HOPOTCKaHUA. COOTBCTCTByIOLH BBIACIISIOT HpOBO)]HOCTIfI.,
Bapus ¢ cepnoii Kuciomoiiy YMeTh cOCTaBIIATH ) ee (dopmynupyIoT n03aTop o0béMa
HOJIFOTOBKa « TUA TMOJIHBIE W COKpAlICHHBIC COBpCMCHHOMy HO3HaBaTeJ’[bHy}O ECJb, KHUIKOCTH, 6}0-

VOHHBIE YPaBHEHUS YPOBHIO UCIIONB3Ys 00mIne perka
HEOOpaTHUMBIX PEaKIUid W | Pa3BUTHSA MPUEMBI PEIICHUS
Pa3bACHATh HUXCYHIHOCTD, Hay'KI/I, 3a1a4
NPUBOIUTH IMIPUMEPHI KOMMYHUKAaTUBH KOMMYHUKaTHBHbIE:
peaxuii HOHHOTO yIO Kontpons u orieHka
oOMeHa, HIyIHX [0 KOMIIETEHTHOCT ~ JICMCTBHI MapTHepa
KOHIIA. b M yBa)XCHUE

K HMHOHW TOYKE

3peHus Mpu

00CYXKIIEHIHI

pe3yabTaTOB

BBITTOJIHEHHOU

paboThL.

13. PeaKHI/II/I HUOHHOTO O6MeHa. YMeTh TIPUMEHATH Pa3zBuBath Pel"y.]'lflTl/lB]-[Lle: TIOBTOPUTH I[aT‘II/IK
JlaGopamopnbviii onvim Ne6Pearyuy | T€OPETHIECKHE 3HAHUS YMEHUS OcymeCTBJIﬂIOT 89 ANEKTPO-
obmena Mearcy pacmeopamu | H@ TIPAKTHKE, OOBSICHATH | OLIEHWBATH TIOIIATOBHIN KOHTPOJh MIPOBOJHOCTH
SneKmpoIUMOs. pe3yabTaThl MPOBOAVMEIX | CHUTYAIlHMIO U IO PE3YNIbTATy
JaGopamopuwii  oneim  Ne 7 OITBITOB, XapaKTEPU30BATH | ONEPATHBHO Ilo3HaBaTenbHbBIE:

«Obpazosanue coneii ammonun» YCIOBUSA TIPOTEKAHNS MPUHIMATH CtposT peueBoe
peaxmmii B pacTBOpax penrexHwne, BEICKAa3bIBaHHUC B
Tonrorosia k TUA QJIEKTPOIIUTOB 10 KOHIA. | HAXOIUTh YCTHOI ¥ THCBMEHHOM
aJICKBaTHBIC thopme
CIIOCOOBI KoMMyHHKaTHBHbBIE:
B3aUMOJEMCTBY  YUUTBIBAIOT pa3Hble




a1 C

MHCHUSA U CTPEMSTCA K

OJTHOKJIACCHUKA  KOOPJIMHALIUH
MH BO BpeMms Pa3INYHBIX TO3UIHH B
HPOBEICHHS COTPYIHUYECTBE
MPaKTUYECKON
paboTEHL
14. Hpakm uvyeckas paﬁoma No3. | YMeTh ocylecTBIsTh dopmupoBaTh PerynsiTuBHbie: PeakTuBbl 1
«Pewenue XUMHYECKHE OTBITHI HA MHPOBO33PEHUE,  CTaBAT YUCOHYIO XHMHUIECKOC
0 3HAHUE KAYECTBEHHBIX COOTBETCTBYIOII  3a/1a4y, OIPEEIIOT obopyzosarie
IKCREPUMEHMATLHBIX 34041 HA PEaKLuif; COCTaBIISATH ee TMIOCJIEI0BATENLHOCTh
onpedenenue  KAMUOHOS U | ponppie n COKpAILIEHHBIE | COBPEMEHHOMY  MPOMEXYTOYHBIX IENEH
anuonoe»Th HOHHBIC ypaBHEHHS YPOBHIO C YUETOM KOHKPETHOTO
HEOOpATUMBIX PEAKIUi U | Pa3BUTHS pe3yJnbTara,
Pa3bACHSITH UX CYIIHOCTh. | HAYKH, COCTaBJISIIOT IIJIaH U
XapakTepu3oBaTh KOMMYHHKATHBH ~ allTOPUTM JCHCTBHIA
YCIIOBHS TEUEHUSI VIO IMo3naBaTesnbHbIE:
peakiui, HAYIHX 0 KOMIIETEHTHOCT ~ CaMOCTOSTEIBHO
KOHIIa, B pacTBOpax b U yBa)XKCHUE BBIJIENISIOT
AJIEKTPOJIUTOB. K MHOW TO4YKe bopMyITHpYIOT
3peHHs MpU TMO3HABATENILHYIO 1LIElb,
00CyK1eHHH UCIIONB3Ys 001Ime
pe3yJIbTaToB TPHEMBI PEIICHHUS
BBITIOJTHEHHOM 3a71a4
paboTBhI. KoMMyHuKaTHBHBIE:
Kontpons u orieHka
JICCTBUI apTHepa
15. T'uoponus coneti. 3HaTh OIpe/elieHne DopMHpOBaTh PeryasiTuBHbIE: 810 PeakTtuBbl 1
Moxroroska k TUA THAPONM3a COJedl. YMETh | OTBETCTBEHHOE  BHOCAT HEOOXOIMMBIE XUMHYECKOe
ONpENeTIATh XapaKTep OTHOLIEHHE K KOPPEKTHBEI B ICHCTBUE obopynoBaHue
cpelpl PacTBOPOB cojleil | ydeHHIo, THI0CTIE €r0 3aBepLICHUS
[0 UX COCTaBy. TOTOBHOCTh U Ha OCHOBE €r0 U ydeTa
CIIOCOOHOCTh K XapakTepa CAeNaHHBIX
CaMOpPa3BUTHIO  OMIHOOK.
U INo3HaBaTeJbHBIE:
caMo00pa3oBaH  CTPOAT PEUeBOE
HIO. BBICKA3bIBaHHE B YCTHOM
U TIHCBMEHHOH (hopMme
KoMMmyHuKkaTHBHBIE:
KOHTPOJIUPYIOT
JICHCTBUS IapTHEPA
16. Ipaxmuueckasn paboma Ned. YMeTh NpUMEHSITh PazBuBath PeryasiTuBHbIE: IToBTopuTs| PeakTnBeI N
Pewenue TEOpETHYECKUE 3HAHMSA YMEHUS OcCyIIeCTBIISIOT o XHMHYECKOe
Ha NPaKTUKe, OOBSACHATH | OLICHUBATH MOIIAr OBBI KOHTPOJIb y4eOHUKY | obopynoBaHue
IKCnepumernmaibHblx 3a0ay no
pE3yabTaThl MPOBOIMMBIX | CHTYALHIO H 0 Pe3yAbTaTy MaTepHal




meme «INeKmpoaumuyecKan OIBITOB, XapaKTEPU30BATH | OMEPATHBHO Io3naBaTe/IbHbIE: rinassl 1L
ouccoyuayusy. TH YCIIOBHS IPOTEKAH NPHHHUMATb Ctpost peueBoe
peakuuii B pacTBopax pelenue, BBICKa3bIBaHKE B
3JIEKTPOJIMUTOB JI0 KOHIA. | HAXOIWUTh YCTHO# U MUCHMEHHOM
aJIeKBaTHBIC tdopme
CIIOCOOBI KoMMyHHKATHBHbIE:
B3aUMOJICHCTBM Y UHTHIBAIOT Pa3HbIC
a1 c MHEHHS U CTPEMSITCS K
OJTHOKJIACCHUKA  KOOPJIWHALUH
MH BO BpeMs Pas3IUYHBIX TO3UIINH B
TPOBEICHHS COTPYIHHYECTBE
MPaKTUYECKON
paboTHI.
17. | TecTOoBBIM KOHTPOJIbHO YMeTh HUCIONIb30BaTh dopmupoBaTth PerynsiTuBHbIe: 1 [ToBTOPUTH|
pazoeny «MuorooGpasue OpHOOpETEHHBIC 3HAHUSA. | OTBETCTBEHHOE OCYIIECTBIIAIOT § o
. OTHOIIICHHE K TMOIIArOBBI U MTOTOBBIMA yueOHUKY
XUMHUYECCKUX peaKIlU1 B
. YUYEHHIO, KOHTPOJIb 10 PE3YJbTaTy. MaTepua
IKCICPUMEHTAJILHOU XUMHUHU» FOTOBHOCTb U IJ1aBbI
CIIOCOOHOCTh K
CaMOpa3BUTHIO
u
caMmo00pa3zoBaH
0.
Pazpgen 2. IlpakTuKyM no M3y4eHHIO CBOMCTB MPOCThIX BelleCTB: HEMETAJJIOB M METAJJIOB, UX coeauHenui (394)
Tema 3. Ceoiicmea zanozenos(5 u)

18. | TamoreHsr: busnueckue u 3HaTh 3aKOHOMEPHOCTHU DopMHpOBaTh PeryasiTuBHbIE: 1 8§12 PeakTtuBbl 1
XUMHUECKHEe CBOCTBA U3MEHEHUSI CBOWCTB LIEJIOCTHOE IInanupyrot ceou XUMHUYECKOE
Iemoncmpauuonnsiii onvim No6 AJIEMEHTOB B A-TpyINmax. | MUPOBO33pEHHE, JICHCTBHS B cBs3mC obopyoBaHue
DusiecKkue CROLCMBa. 2a102eHos. YmMmers naBath COOTBETCTBYIOII  TTOCTaBJICHHOW 3aja4eil u

N XapaKTePUCTUKY ee YCIIOBUSIMU €€ PelleHNUs
Jabopamopnbviii onvim JJIEMEHTOB-TAJIOTEHOB 10 | COBpeMeHHOMY  Ilo3HaBaTeJbHbIE:
Ne8Pacnosnasanue consinoti kuciomol, | yx HomokeHuIo B YPOBHIO CraBst 1 GOpMYIHPYIOT
X10pu008, bpoMu0s, uo0udos u 1iooa. TIepUOINYECcKOil Tabnuie | pa3BUTHSA LEeNMH U PpoOIeMbl ypoKa
P U CTPOEHHIO aTOMOB. HAYKH. KoMMyHHKATHBHBIE:

AnekBaTHO

UCTIONIB3YIOT PEUEBBIC
CpencTBa IS

3¢ hexTHBHOTO
penreHus
KOMMYHHKATHBHBIX
3a1a4 JINYHOCTHDBIE:
PaszBuBaroT ocozHaHHOe
OTHOIIIEHNE K CBOMM




COOCTBEHHBIM

MOCTYITKAM
19. Xnop. CroiictBa u 3HaTh CBOMCTBa XJOpa dopmupoBaTh PerynsiTuBHblie: 8§13 Anmapat ans
IIPUMEHEHHE XJIOpa KaK TPOCTOTO BEIIECTBA. | IEJIOCTHOE Paznmnuaror c130c06 u MIPOBEICHUS XU-
TP YMeTh COCTaBIATh U MHpPOBO33pEHHE, PE3yIbTaT JACHCTBUS MHYECKUX TPO-
Jemoncmpa . N7 OOBSICHATh C TOYKH coorBercTByroll  I[lo3HaBaTe/ibHbIE: neccoB (AITXP)
PAUUOHHBIU OBl Y2 3pEHUs OKHCJICHUS | ee Brnaneror o6umm
«Hsyuenue d)u3urlec1(ux u BOCCTAHOBJICHUS COBPEMECHHOMY  TNPHEMOM PEIICHUS
XUMUYECKUX CEOUCE XT10Pay YPABHEHUS PeaKLii, YPOBHIO 3amay
XapaKTePU3YIONIUX pa3BUTHA KoMMyHUKATHBHBIE:
XUMHYECKHE CBOMCTBA HayKH. JoroBapuBatorcs o
xJopa. COBMECTHOM
JISSITEIIbHOCTH, TIPUX OIS
K 00IIIeMY pelIeHHIO
20. | CoenrMHEHUSs TAJIOTEHOB. 3HaTh Ccrmoco0 monydeHus | BocnuThiBaTh IMo3HaBaTebHBIE: 8§14 PeakTuBBI 1
XII0pOBOLOPOLIL. XJIOPOBOZIOpOJA B poccuiickyto Bnanetot o0mmm XUMHYECKOES
Jlemoncmpanuonnsiii onvim Ne§ nabopaToOpud M yMETh TPaXIAHCKYIO MPUEMOM PEIICHUS 3a71ay o0opyoBaHue
Tonyuene x10posodopoda u cobuparth ero B WJICHTUYHOCTh:  KOMMYyHMKATHBHbIE:
pacmeopenue 2o 6 6ode. npoOHpKy, Kondy. YMeTh | MaTpHOTH3M, ﬂOFOBapI/IBii}OTCSI 0
TP XapaKTepU30BaTh JIFO00BH U COBMECTHOI
CBOICTBa XJIOPOBOAOPOJIA. | yBa)KEHHE K JIESITeIbHOCTH, TIPUXOISAT
OteuecTBy, K 00I1IeMY PEeLIeHHUIO.
YYBCTBO PeryisiTuBHbBIE:
ropIocTH 3a IInanupyrot ceou
OTEUECTBEHHYIO  JICHCTBUSA B
HayYKYy. COOTBETCTBHH C
MOCTaBJICHHOM 3aJa4uei u
YCIIOBUSIMU €€
peanuzanuu
21. Ipakmuueckas paboma Ne 5. 3Hath 00LIHEe U Pa3BuBath PeryasiTuBHbIE: IloBTopu | PeakTuBel u
Ionyuenue connnoii Kucnompr | MHABHIYaTbHbE yMEHHUs OcCyIIEeCTBISIOT 6 § 12- XMMHYECKOE
. TE CBOWCTBA COJIAHOM OIICHHBATH TOMIAroBbIil KOHTPOIb 15 obopynoBaHHe
i usyduenue ee ceoucme. KHCIIOTBL. YMETh CUTYaIlIO U T0 pe3yNbTaTy
P OTJINYATh COJISTHYIO OIIepPaTUBHO Io3naBaTe/NbHbIE:
KHCIIOTY W €€ COJH OT NPUHAMATD Crposrt peueBoe
JIPYrUX KUCIOT U COJel. | pelieHue, BBICKa3bIBaHKE B
YMeTh NpUMEHSTH HaXOIUTh YCTHOM ¥ NMCbMEHHOM
TEOPETUYEeCKUE 3HAHUS aJIcKBaTHbIC hopme
HA TIPAKTUKE, OOBSCHATH | CIOCOOBI KoMMyHHKaTHBHbIE:
pe3yNbTaThl MPOBOJMMBIX | B3aUMOJCHCTBM  YUHUTHIBAIOT pa3HbIC
OIBITOB, XapaKTEPU30BaTh | 51 C MHEHHS U CTPEMSITCS K
YCIIOBHSI TPOTEKAHUSI OJTHOKIIACCHUKA  KOOPJUHALIUH

peakuuu.

MH BO BpeMs

pa3IMYHBIX NO3ULIMH B




TIPOBCICHHS COTPYIHUYCCTBE
MPaKTUYECKON
paboTEHL
22. | Toaroroeka k TUA 3akperieHue 3HaHui 1 YMmenue K.YVYI.
PACYCTHBIX HABBIKOB yU- OPUCHTUPOBATHCS Y MCHHE
csl. Ha TIOHUMaHUE CaMOCTOSITEITFHO
YMeHue penath THITOBEIE | TMPUYHH yCIexa B OPraHU30BBIBATh
TIPUMeEPBI KOHTPOJIBHO- y4eOHOM yueOHOe
HU3MEPHUTEITBHBIX JIeSITEITbHOCTH B3aMMOJICHCTBUE B
MaTepuaioB rpyrmre
I.YVY/].
YmMenue:
* OCYILIECTBIIATH aHAJIH3
00BEKTOB C
BBIJICIICHHCM
CYIIIECTBEHHBIX U
HECYIECTBCHHBIX
MIPU3HAKOB;
* OCYILIECTBIIATH CUHTE3
KaK COCTaBJICHUE
LIEJIOr0 U3 YacTe.
P.YV/.
Ymenus:
1.0cy1iecTBasATh
WTOTOBBbIN U
MOIIarOBbI KOHTPOJIb
0 pe3yJNbTary;
2. AnekBaTHO
BOCHPHUHHUMATD OLICHKY
YUHTEIS;
3. Paznmuats cnocob u
pe3yabTaT AEHUCTBUS
Tema 4. Ceoiicmea kucnopooa u cepul (7 4)

23. Kucnopoa: monydyenue u 3HaTh 3aKOHOMEPHOCTH dopMupoBaTh PeryasiTuBHbIE: 8§17 PeaxtuBbI 1
XUMHUYECKHE CBOMCTRA. WU3MEHEHHsI CBOWMCTB LETOCTHOE MIAHAPYIOT CBOH XHUMHUYECKOE
Jemoncmpauuonnviii onvim Mo 9, JJIEMEHTOB B A-TpyImax, | MUPOBO33pEHHE, JICHCTBHS B cBszmC obopynoBaHue
«Ionyuenue u cobupanue xkuciopoda g | CIPEHACTICHHIE TOHATHS COOTBETCTBYIOII  TOCTaBJICHHOW 3aja4eii u
1abopamopuu AJJIOTPONHUU. YMETh ee YCIIOBUSIMU €€ PEILCHNUSI.
U 3aROTHEHUE UM 2A30MEMDA» JaBaTh XapakTePUCTHUKy | coBpeMeHHOMY  Ilo3HaBaTelbHbIE:
TTaGopamopnuii onvim N9, AJIEMEHTOB U TPOCTBIX YPOBHIO CTaBAT U HOPMYITUPYIOT

BEIIECTB MOATPYIIIBI pasButus LEIH U MPOOJIEMBbI ypOKa
«l'openue cepvt Ha 6030yxe u ¢
KHCIIOpOJIa 10 UX HayKH. KoMMyHHKaTHBHbIE:

Kucaopooe»
Jlabopamopnutii onvtm Nel 0.
«lopenue xnceneza, medu, maznus na

IIOJIOKEHHIO B
TIePUOIUIEcKOi TabmuIe

aZIeKBaTHO UCIIONIB3YIOT
pedeBbIe CpencTBa s




6030yxe u 6 Kuciopooe

U CTPOCHHUIO aTOMOB.

3¢ PeKTUBHOTO

YMeTb OOBSACHATS, pelieHus

MOYEMY YHCIIO MPOCTHIX KOMM YHUKAaTHBHBIX
BEILECTB B HECKOJIBKO 3a1a4

pa3 TPEBBIIACT YHCIIO

XMMHYECKHX 3JIEMEHTOB.

24. Cepa. XUMHUUYECKHUE CBOMCTBA 3HaTh (U3NUECKHE U ®opMmupoBanne  PeryasiTuBHbIE: PeakTusel,
CepBL. XUMHYECKHE CBOMCTBA LEIIOCTHOTO Paznuuarot 0130006 u KOJUICKIIUH
Iemoncmpauuonwniii onvim cepbl. YMeTh COCTABIIATH | MHPOBO33PEHHS,  PE3YIbTAT NEACTBHS XUMHYECKOE

YPAaBHEHHS PEaKIHil, coorBercTByton]  Ilo3HaBaTeibHbBIE: obopynoBaHue
Nel0.Annomponuvie moougpuxayuu TIOTREpTAIONIHX ero BiiazeioT o61M
cepot. 03H?K0Mﬂe’me ¢ 061’“3”“/””“ OKHUCJIUTEIIbHBIC U COBPEMEHHOMY  TIPHEMOM pEIICHHS
cepbl U eé NpupoOHbIX COEOUHEHU. BOCCTAHOBUTEIIHHBIC YPOBHIO 3a1a4
CBOWCTBa CEpHI, pa3BUTHS KoMMyHHKATHBHBIE: 818
CpaBHHBATH CBOMCTBA HAYKH. JloroBapuBaroTcsi o
OPOCTBIX BEIIECTB CEpPhI COBMECTHOI
U KHCIOPOJa, Pa3bsiCHATH JeATENbHOCTH, TIPUXOIS
9TH CBOWCTBa B CBETE K 00IIIeMY PEIICHHIO.
Npe/ICTaBIeHUI 00
OKHCIIUTEIbHO-
BOCCTAHOBUTCIIBHBIX
npolieccax.
25. | CoeqMHEeHHs CEPHI: 3Hath cnoco6 momyuenusi | DopmupoBaTh  PeryJsiTHBHBIE: 819 Anmapar s
CEPOBOIOPOJL, Cepo6000podHas | CEPOBOROPOIa B OTBETCTBCHHOE  YYHTHIBAIOT MPABHJIO B MIPOBEACHUS XH-
nabopaTopuu U ero OTHOILIEHHE K TUIAHUPOBAHUH U MHUYECKUXPEaK-
kucaioma. Cynbhusbl. N N
- CBOHCTBa. YMeTh YUEHHIO, KOHTpOJIE criocoda it (AIIXP),
Hemoncmpayuonnviii onvim 3aMUCHIBATh YPABHEHHS | TOTOBHOCTh M pelenus npu-
Nel106pasyor npupoonsix cyrvhudos peaxuui, ciocoOHocTh K Ilo3HaBaTenbHbIE: 6op s
u cymbpamos. XapaKTepU3YIOLINX camMopa3BUTHIO  VICHONB3YIOT TIOMCK oIy4e-
Jabopamopnwrit onvim Nell. CBOICTBA CEPOBOAOPOMA, | K HEOOXOTUMOit HUS Fa30B WIH
THBKauvecmeennvie peaxyuu na B HOHHOM BHJE, camooOpazoBaH  HWHGpOPMALUHU IS ammapat Kumma
Cynbuo-uonsl 6 pacmeope. MIPOBO/INTh KAYECTBEHHYIO | HIO. BBITIOJTHEHHST Y1€OHBIX Peaxtussl,
TP Jlemoncmpayuonnuiii onvim peakuuio Ha CynbhHI- 3a/laHui ¢ KOJUIEKIMU U
Nel2: cllonyuenue ceposodopoda | "M MCTIONB30BAHHEM XHUMHUYECKOE
. yaeOHOI TUTepaTypsl obopynoBaHue
U uzyueHue e2o CeOuCme». .
Jlabopamopuwtii onvim Nol2: Kommynukaripbre:
KouTponupytor
«Cunmes cepoeodopodoa. neficTBHE TapTHEpA.
Kauecmeennvie peakyuu na
€epo6ooopood u cyabvduovy
26. | CoenuHeHus CEpBI: OKCHJI CEPhI 3HaTh CBOKMCTBa DopmMupoBaTh PerynsiTuBHblie: 820 Anmnapat ans
CEpPHUCTOr0 Tasa, OTBETCTBCHHOE Y YHTHIBAIOT MPABHJIO B MPOBEACHUS XH-

(IV), cepuucras Kuciora u ee
COJIH.

CEPHHUCTOU HUCIIOTHI.
YMeTb CcOCTaBIATH

OTHOIIEHHE K
YUCHHIO,

TUTAHUPOBAHUH H
KOHTpOJIE crmocoda

MHUYECKUXPEAK-
1wt (ATIXP)




]Iaﬁopamopﬂblﬁ oneim Nel3 TH YpaBHEHHUSI PEaKIHid, TOTOBHOCTb U PpCLICHUS
Kauecmsennvie peakyuu Ha XapaKTepU3yIOMnX cocoOHOCTh K Ilo3HaBaTebHbIE:
cynbum- uonl 8 pacmeope. CBOMCTBA 3THX BEIIECTB, | CAMOPAa3BUTHIO  VICIONB3YIOT MOKCK
Jlemoncmpayuonnsiii onsim OOBSCHATH MPUYNHY u HE00X0TMMOM
No 13. «H3yuenue ceoiicme BBITIA/ICHIS KHCIIOTHBIX caMmo00pa3oBaH  HH(POPMALMHU JUIs
. JOXKJIeH, MPOBOIUTH WO, OCHOBBI BBINIOJTHEHHS Y4eOHBIX
CEPHUCMO20 2434 U CEPHUCMOU . .
Ka4eCTBEHHYIO PEaKLUI0 | HKOJOTMYECKOM  3a/JaHMi C
kucionor» Ha CYJIb(UT-HOHBL KYJIBTYPHI, UCIIOIb30BaHNEM
COOTBETCTBYIOIl  y4eOHOH JTUTEpaTyphI
eit KoMMmyHuKaTHBHBIC:
coBpeMeHHOMY  KoHTponmupyror
YPOBHIO JielicTBUE apTHEpa.
9KOJIOTUYECKOTr0
MBIIIUICHUSL.
27. | CoenuHeHus CEepBI: OKCHJI CEphl | 3HaTh CBONCTBA ®dopmupoBath PerynsiTuBHbie: 8§21 PeaxtuBbl 1
(VI), cepHast KHCIIOTA U €€ COJIH. pa30baBieHHOW cepHOM OTBETCTBEHHOe  Pasmuuaror 0130006 u XHMHUYECKOE
. KUCIIOTBI. YMETh OTHOILIEHHE K pe3ysbTat AeicTBHS o0opyoBaHue
Jlabopamopnuwuii onvim Nel4
3aIMCHIBATH YPABHEHHUS YUYEHHIO, Ilo3naBaTesbHBIE:
ThKavecmesennvie peaxyuu peaxuuii, TOTOBHOCTh BnageroT oommm
HACYTbHAM-UONBL 6 pacmeope. XapaKTePU3yHOIHX CHOCOBHOCT K IPUEMOM PELIEHHS
P CBOMCTBa pa30aBJICHHOW CaMOpa3BUTHIO 3a7a4
CEPHOM KHUCIIOTBI, U u KoMMyHHKaTHBHbIE:
pa3bsCHATh UX B CBETE camooOpazoBan  JloroBapuBarorcs o
NPE/ICTABICHUI 00 HIO. COBMECTHOM
ANEKTPOIUTHYECKOM JIeATENbHOCTH,
JICCOLMAINN 1 MPUXOJAT K 00LIeMy
OKHUCITUTEIBHO-
BOCCTaHOBUTEIIBHBIX
mpotieccax, MPOBOAUTD
Ka4eCTBEHHYIO PEaKIHIO
Ha cynb(haT-uOHbI.
28. | ColicTBa CepHOit 3HaTh CBOICTBa JImaHoCTHEIE. PeryasiTuBHbIE: 8§21 PeaxtuBbI 1
KuciIoToLIadopamopnstii onvim KOHI.[CI:ITpHpOB&HHOfI DopmupoBaTh anaHprmT CBOU XUMHUUECKOE
. . CEPHOI KUCIIOTH H OTBETCTBCHHOE  JICHCTBHSA B obopynoBaHue
Nel5U3yuenue ceoticme cepHou .
cioco0 e€ pa3z0aBiieHHA. | OTHOMIEHHE K COOTBETCTBHH C
Kuciuiomal YMeTh OTJINYATH YUEHHIO, MOCTABJICHHOM 3a1auci

KOHLICHTPUPOBAHHYIO TOTOBHOCTh H Y YCIIOBUSIMU €€
CEpPHYIO KHCIIOTY OT CIOCOOHOCTh K pealu3aluu
pa30aBIeHHOMH, camopasButiio  Ilo3HaBaTeabHbIE:
yCTaHaBIMBATh " Brnaneror o6umm
3aBUCHUMOCTh MEXIY camM0o00pa3oBaH  NPHEMOM PEIICHHS
CBOMCTBAMH CEpPHOM HIO. 3a71a4

KHCIIOTBI U €€ KoMMmyHHMKaTUBHbIE:
NIPUMEHEHHEM KouTponupytor




JISUCTBHS TTapTHEpa

29. | Tloaroroeka k T'MA YMeTs pemats ®opmupoBaTh  PerynsiTuBHBIE:
pacuéTHBIC 3amavd 1o OTBETCTBCHHOE OCYIIECTBIISIOT
YpaBHCHHUSM XUMHYECKUX | OTHOIICHHE K TMOIIATOBEIN KOHTPOIh
peaxmmii ¢ YUCHUIO, IO PE3YJIETATy
HCTIOB30BaHUECM TOTOBHOCTh U ITo3naBaTeJIbHbBIE:
BEIIECTB, COMCPIKAITUX CIOCOOHOCTh K Bmagerot o01mum
OIPENIENIEHHYIO JIOITIO CaMOpPa3BUTHIO MIPUEMOM PETIICHUS
npuMecei. u 3a7a4
camooOpazoBaH  KoMMyHMKaTHBHbIE:
HI0. Kontpommpyror
JIeHCTBUS TTapTHEpA.
Tema 5. Ceoiicmea azoma u ghocchopa (9 u)

30. | AzoT: busnveckue u YMmeTh xapaktepu3oBath | DOpMUPOBATH PeryasiTuBHbIE: 8§23

XHMHUYECKHE CBOLCTRA. XUMHYECKUE 3JICMCHTBI IIEIOCTHOE HnuaHprIOT CBOU
Ha OCHOBAaHHUHU HX MHPOBO33PECHUC, JOCUCTBUS B CBS3U C
MOJIOKEHUS B COOTBETCTBYIOILLl  IIOCTABJICHHOM 3a7a4yei U
MIEPUOMYCCKON CHCTEME | ee YCIIOBUSIMU €€ PelleHHUSI.
U CTPOCHHS HX aTOMOB. coBpeMeHHOMY  Ilo3HaBaTebHBIE:
3HaTh CBOMCTBa a3oTa. YPOBHIO CraBst u GpopMyTUpyOT
YMeTh 00BACHATH pa3BuUTUA LU U IPOoOIeMbl ypoKa
NPUYUHY XUMHYECKOH HayKd, | KomMMmyHuKaTHBHbBIE:
WHEPTHOCTH a30Ta, KOMMYHHKATUBH  AJEKBaTHO HCIOIB3YIOT
COCTABIIATh YPaBHEHUS yIO peueBbIe CpecTBa s
XUMHYECKUX PEaKIUH, KOMIIETEHTHOCT  3()(EKTUBHOIO pelieHusl
XapaKTepU3YIOLINX b B OOIIICHUH U KOMMYHHKATHBHBIX
XUMHUYECKHE CBOMCTBA COTPYAHHYECTBE  3aJay
az0Ta, W pPa3bsICHATH HX | CO
C TOYKH 3PEHUS CBEPCTHUKAMHU.
MpeacTaBIeHu 00
OKHCIIUTENHHO-
BOCCTaHOBUTENBHBIX
poreccax.

31. | AMMHUAK. 3HATh MEXaHH3M ®dopMupoBaTh PeryiasiTuBHbBIE: 8§24 JlaTamk
Jlemoncmpayuonnuiii onvim Nel4 00pa3oBaHUS HOHA [IEIOCTHOE HJIVaHI/Ip}IIOT CBOH ANEKTPO-
TE Honyuenue awmaxa u ezo AMMOHHS, XHMIIECKHE MHpOBO33pEHNE,  JICHCTBHS B CBAIM C MIPOBOJHOCTH

CBOMCTBa aMMHMaKa. COOTBETCTBYIOII  ITOCTaBJICHHOU 3ajaueii u
pacmeoperue 8 8ooe.
Taopamopnviii  onsim N 16 YMetn COCTABIATH. ee YCIIOBHSIMU €€ PEIICHHUS.
. YpaBHEHHUS PEaKIUi, coBpemeHHOMY  Ilo3HaBaTeJbHbIE:
«OcHO8HbLE CGOUCMBA AMMUAKA) XapaKTepH3yIOIIIX YPOBHIO CTaBAT 1 OpMYTHPYIOT
XUMHUYECKHE CBOMCTBA pasBUTHS NN | TPOoOIEeMBI ypoKa
aMMHaKa, M Pa3bsICHAThH HayKH. KoMMyHHKaTHBHbBIE:




WX C TOYKU 3PEHUS
TPEJCTaBIICHUN 00

Kontpommnpyror
JIeMCTBUSA TapTHEPA

JNEKTPOIUTHICCKOMN
JIMCCOLUALINN U
OKHUCIIUTEIBHO-
BOCCTAHOBUTENBHBIX
Tpoleccax.

32. Hpakmuqec](aﬂ paﬁoma No 6. YMmers norydaTb qDOpMPIpOBaTL PeI‘leSlTI/IBH])Ie: 825 PeaktuBbl

Honyuenue ammuaxa, aMMHUAaK peakiuen KOMMYHHUKATHBH Hnua}mpymT CBOH XUMHYECKOE
N TE HWOHHOTO OOMeHa U VIO JICHCTBHS B CBA3H C obopynoBaHue
usyuenue eco ceoucme. JIOKA3bIBATh OMBITHHIM KOMIIETEHTHOCT  TIOCTAaBJICHHOMW 3a/aueii u
P myTéM, YTO COOpaHHBII b B OOLICHHU YCIIOBUSIMH €€ PEIICHUSI.
ra3 — aMMHaKx, u IMo3HaBaTe/bHBIE:
aHANNU3UPOBATH coTpynauuectBe  CTaBAT U GOPMYITUPYIOT
pe3yabTaThl OMBITOB U co LEJH U TPo0IIeMBbl ypoKa
Jenars oboOmaronye CBEpPCTHHKAMU KoMMyHuKaTHBHBIE:
BBIBOJIBL B Mpoiiecce AJIEKBaTHO HCIIONIB3YIOT
y4eOHO- peueBbIe CPECTBA s
uccrnenoBarense  3(QGEKTUBHOTO peleHus
KOM KOMM YHHKaTHBHBIX
JIeATENbHOCTH. 3ama4

33. | Coyit aMMOHHUSL. 3HaTh Ka4eCTBCHHYIO DdopmupoBaTh PeryasiTuBHbIE: 826 PeakTuBbI 1
JlaGopamopnwiii onvim Nel7 T peaKkuuIo Ha HOH KOMMYHHUKATHBH HJ{aanymT CBOH XUMHYECKOe
Bsaumodericmeue  coneti anmonus co | AMMOHHA YMETb yIo JEHCTBYSA B CBSI3U C obopynoBanue
wenovamu COCTABJIATh YPABHEHUS KOMIIETEHTHOCT ~ TIOCTaBJIEHHOH 3ajaueid
TP XMMHYECKHX DPEeaKLHH, b B OOLIEHHH Y YCIIOBUSIMU €€

XapaKTePU3YIOIIHX U pelIeHusL.
XMMHYECKHe CBOMCTBa cotpynHndectse Ilo3zHaBaTenbHbIE:
coJeii aMMOHHS, U co CraBsar u
Pa3bACHATH HX B CBETE CBEPCTHUKAMHU ($opMyIUpYIOT LENH |
MpeacTaBIeHu 00 B TIpoliecce po0IeMbl ypoKa
3JIEKTPOIIUTHUECKON yueOHO- KoMMyHuUKaTHBHBIE:
JMCCOLUALINH. uccnenosatensc  KoHTponupyrot
KOI JIEHCTBUS IapTHEPA
JeSATENbHOCTH.

34. | A3oTHAS KUCJIOTA. 3HaTh CTpOCHHE ®dopMupoBaTh PeryiasiTuBHbBIE: 8§27 Tepmopesucrop
Jlemoncmpayuonnsie onvimol MOJIEKYIIBl a30THOM LIEIIOCTHO® YUYHUTHIBAIOT MIPABHJIO B HBIHA JATYHK
NeNel5-17: «lTonyuenue oxcuoa KUCJIOTBEL. Y METh MHPOBO33pEHHE, IUIAHUPOBAHUU H TeMIIEpPaTypPHl,
azoma (IV) u uspuenue ezo OOBSICHATh, YEMYy PaBHBI | COOTBETCTBYIOI[ KOHTPOJE CIOco0a natauk pH,

. BaJICHTHOCTh aToMa a3oTa| ee peneHus JaTYUK
ceolicmey; «OKucnenue oxcuda W ero CTeNeHb OKUCIICHUS | COBPEMEHHOMY  Pa3lIMYaloT CIocod 3NIEKTPOIPOBOL
azoma (I) 00 oxcuoa azoma B MOJIEKyNle a30THOI YPOBHIO pe3ynbTaT AeHCTBHS HOCTH, ammapar

AV)»; «B3aumooeiicmeue okcuoa

KHCIIOTBI. YMETh

pa3BUTHs

Tlo3HaBaTeIbLHbBIC:

JUTSI TIPOBEICHHS




azoma (IV) ¢ 6000ii u COCTaBIISITh ypaBHECHHS HaYKH. UCTIONIB3YIOT MOUCK XUMHYECKHX
KUCTIOPOOOM, NOJIyUenlUe a30muoi | XAMIIECKUX PeaKIu, Heo0X0JUMOii peakuuit
KUCTLOMBLY JeKAIUX B OCHOBE nHpopMauH 1t (ATIXP),
MPOU3BOJICTBA a30THOU BBINIOJTHEHHS Y4eOHBIX MarHUuTHasI
KUCJIOTBI, U Pa3bsICHATDH 3aJ]aHuH C MemraaKa
3aKOHOMEPHOCTH HUX UCIIONIb30BAaHUEM
MPOTEKAHMS. y4eOHOU TUTEPATYPHI,
KoMMmyHuKaTHBHBIC:
KOHTPOIHPYIOT
JielicTBUE apTHEpa
JIOTOBapUBAIOTCSA O
COBMECTHOI
JIeATENbHOCTH,
NPUXOJAT K 00LIeMy
PEIICHHUIO
35. | OkucIUTENBHBIE CBOMCTBA 3HaTh OKHUCIHUTEIbHBIE ®dopMHpOBaTH PeryasiTuBHbIE: 827 PeakTuBBI 1
A30THOM KHCIOTHI CBOMCTBa a30THOU LEIOCTHOE IUIHUPYIOT CBOM XUMHUYECKOE
JaGopamopnstii onvim KHUCIOTBbL. YMEThb MHPOBO33PEHUE, [IEHCTBUS B obopyoBaHue
~ COCTaBJIATH YpaBHCHUSA COOTBETCTB YOI COOTBETCTBUHU C
Ne 18'H3{/ "eHue ceoucms peaKkmii Mexay ee MOCTaBJICHHOM 3ajauei
AaA30mHou Kucjiomaol pa30aBiieHHOH U COBPEMEHHOMY M YCIIOBHSIMH €€
KOHIICHTPUPOBAHHOM YPOBHIO peanusanum
a30THOM KHUCIOTOM U pa3BUTHUSA Ilo3HaBaTenbHbBIE:
MeTajulaMH, OOBSCHATh UX | HayKH. BJIQACIOT OOIINM
B CBETe IPEICTaBICHHUI IPHEMOM PEILCHUS
00 OKHCIHUTEILHO- 3a7a4
BOCCTaHOBHUTEJIBHBIX KoMMyHHMKATHBHbIE:
nporeccax. KOHTPOJIHPYIOT
JICHCTBUS IApTHEPA
36. | CoJv a30THOM KUCIOTHI — 3HaTh Ka4eCTBCHHYIO dopmupoBaTh PeryasiTuBHbIE: 8§28 JHaTtuuk
HHUTPATHL peakIMI0 Ha HUTpart- LIEIIOCTHO® MIAHHPYIOT CBOH 3NIEKTPOIIPOBOL
N HOHBL. YMETh OTJIMYaTh | MHPOBO33pPEHHE, JEHCTBHA B HOCTH
Jlemoncmpayuonnstit onvim Nel§ .
CONM a30THOM KHCIIOTHI COOTBETCTBYIOI]  COOTBETCTBHU C
ThOopasyer npupoonsix numpamos | o XJIOPHJIOB, CY/Ib(aToB, | ee TI0CTABIICHHON 3a1aueii
u gocamos. Cynb(GUIOB M CyIb(HUTOB. | COBPEMEHHOMY M YCIOBHMSAMH €€
Jlabopamopnwiit onvim Nel9 Th YMeTh COCTaBIISATH YPOBHIO peannuzannu
Osnaxomaenue ¢ azomHbIMu u YpaBHEHHUSI PEAKLMIA pa3BuTHA IToznaBaTe/ibHBIE:
ocgoprvimu yoobpenuamu. Pa3I0KEHHs] HUTPATOB. HAYKH, U BIIAIEI0T OOIUM
Jlabopamopnubwtii onvim Ne 20 OCHOBBI TPHEMOM PEIICHHSI
«Onpedenenue ammuaunoi 9KOIIOTHYCCKON  3a/1a4
ceumpul u MOUEGUHBL) KYJIbTYPBL KommyHukaTHBHBIE:
KOHTPOJIUPYIOT

JICHCTBUS IapTHEPA




37. ®dochop. CoenuHenus 3HaTh aJUIOTPOITHBIC ®dopMupoBaTh PeryasiTuBHbIE: 8 29, § 30 | PeaktuBsl u
docdopa: oxcun pocdopa (V), Moz[vnq)mcaunn ¢docdopa, | oTBETCTBEHHOE MIAHAPYIOT CBOH XMMHUYECKOE
cBoOiicTBa Oernoro u OTHOILIEHHE K JICUCTBHS B CBSIZHU C obopynoBaHue
oprodochopHas KHCIIOTA U €€ 9 y
KkpacHoro ¢ochopa. YMers| ydeHuro, TIOCTaBJICHHOM 3a1auei
cosn. PocdopHble yI0OpeHus COCTABIIATH YPaBHEHUS TOTOBHOCTE H ¥ YCIIOBUSIMH €€
Hemoncmpayuonnsuit onvim Nel9 | xumuueckux peakuui, CIIOCOOHOCTh K PCIICHHUS
ThOé6pasyur kpacrozo gocghopa, XapaKTepU3YIOIINUX CaMOpa3BUTHIO Ilo3naBaTesnbHbIC:
oxcuda (pochopa (V), npupoonwvix cBoiicTBa Qocdopa. u CTaBsT U (POPMYIHUPYIOT
gocpamos. caMoo0pa3oBaH  IIEJIM U MPOOJIEMBI
Jlabopamopnuwtii onvim HIO. ypoka
No21TB «I'openue cepot u gpocpopa KoMMyHHKaTHBHBIe:
Ha 6030yxe u 6 Kuciopooey a/ICKBATHO UCHONB3YIOT
Jabopamopnotii oneim Ne22 Th penicBhIc cpeAcTRa U
3¢ peKTUBHOTrO
Th. Osnaxomnenue ¢ asomnvivu u peleHus
ocgoprbLu yoobpenusimu. KOMM yHUKATUBHBIX
3ama4
38. | Iloaroroska k TNA YMeTh cocTaBiATh ®opmupoBaTh PeryasiTuBHbI€:
YpaBHCHUSA peaKHHﬁ, KOMMYHHUKAaTUBH TUTAaHUPYIOT CBOH
XapaKTePU3YIOLINX YIO JICHCTBUS B CBA3U C
XUMHUYECKHE CBOMCTBA KOMIIETEHTHOCT  ITOCTaBJIEHHOM 3aJiauen
¢dochopa, okcuma b B OOIICHUH Y YCIIOBUSIMU €€
dbochopa(V) udochopHoii | u peleHus
KUCIIOTBI, U Pa3bsCHATH | cOTpyAHMYecTBe Ilo3HaBaTeibHbBIE:
UX B CBETE co CTaBAT U (OPMYIIUPYIOT
HPEJICTABIICHUI 00 CBEpPCTHUKAMU LEJH U TTPo0IIeMbl
ANEKTPOIUTHYECKOM B TIporiecce ypoka
IUCCOLIMALIUK U yuebHOit KoMMmyHuKaTHBHbBIE:
OKHUCITUTENBHO- JIeSTENbHOCTH. a/IeKBaTHO UCIIOJIB3YIOT
BOCCTaHOBUTEIBHBIX pedeBbIe CpeCTBa IS
mpolreccax, MPOBOAUTD 3¢ peKTUBHOTrO
Ka4eCTBEHHYIO PEaKIHIO perieHus
Ha (ochaT-uOoHBI. KOMM YHHUKATUBHBIX
IlonumaTh 3HaYeHHE 3a71a4
MHUHEPAITBbHBIX YHIOOpeHUH
JUIsl pacTEHHUH.
Tema 6. Ceoiicmea yznepooa u kpemnuus (7 u)
39. VYraepon, puznuecKue YmMers xapakrepuzoBath | DopMHUpPOBATH PeryiasiTuBHbBIE: §31-8§
CBOICTBA. Anromponus XUMHUYECKHE DJIEMEHTBI LETOCTHOE MIAHAPYIOT CBOH 32
da: IVA-rpymmer Ha MHPOBO33pEHHUE,  JCHCTBUS B CBS3H C
yenepood. aimas, cp aqbum, OCHOBAHHUU HX COOTBETCTBYIOILl  IOCTABJIEHHOM 3aAauei
KapOuH, @yriepenoi. HOJIOKEHUS B ee U YCIIOBHSIMU €€
XUMHUYECKUE CBOKCTBA TIEPUOJNYECKON CUCTEME COBPEMCHHOMY PCIICHMS,




yriaepoja.
Hemoncmpayuonnsiit onvim
No20TBMooenu xpucmanmuueckux
pewémox aimasa u epaguma.

W CTPOGHHS HMX aTOMOB.
Wmers mpencraBnenue 00
AJUTOTPOITHBIX
MoauuKaIMAX Yriepoaa.
3HaTh CBOMCTBA MPOCTOrO
BEIECTBA YIJIsI, UMETh
TIpe/ICTaBlIeHuE 00
azcopOouuu. YMeTh

YPOBHIO
pa3BUTHL
HAyKH, W
KOMMYHHUKATHBH
VIO
KOMIIETEHTHOCT
b B OOILIEHUH
co

pa3nuyaroT crnocod u
pe3ynbTaT nercTBUs
ITo3naBaTe/ibHbBIE:
CTaBSAT U GOPMYITUPYIOT
SN | TIPOOIEMBI
YpoKa;

BJIAJICFOT OOIIINM
MIPUEMOM PEIICHUS

COCTaBJIATh YpPaBHEHHUS CBEpCTHHKAMH.  3a/ad
XUMHMYECKUX PEaKIUH, DopMHUPOBaTh KoMMmyHuKaTHBHBIC:
XapaKTepU3yIOIINX OTBETCTBEHHOE  aJIEKBATHO MCIOJIB3YIOT
XMMHYECKHE CBOWCTBA OTHOILIEHHE K pedeBbIe CPeICTBA IS
yriepoia Kak YUEHHIO, 3¢ peKTUBHOTrO
BOCCTAHOBUTENS M Kak TOTOBHOCTh U perieHus
OKHUCIIUTES. CIOCOOHOCTh K~ KOMMYHHKATHBHBIX
CaMOpa3BUTHIO  3a/1a4; JOTOBapUBAIOTCS
u 0 COBMECTHOM
caMo00pa3oBaH  JIESATENLHOCTH T0]
HI0. PYKOBOZACTBOM YUYHUTEJIS
40. | Okcuapl yraepoja. YrapHelii u | 3Hath cBoiicTa okcuna | dopMupoBaTh PeryasiTHBHBIE: §33-8§ JlaTumk
YIJICKUCIBINA Tasbl. YTOJbHAS yrnepona(IV), KOMMYHHKATHUBH  YYUTBHIBAIOT PABUIIO B 35 AJIEKTPO-
Ka4Y€CTBEHHYIO PCAKIIUIO yro IJIaHUPOBAHWUU U IpOBOJHOCTH,
KHCII0Ta, KapOOHATHI 9
N Ha YrIeKHUCIbIA ra3. YMeTh | KOMIETEHTHOCT — KOHTpOJIe criocoba MarHuTHas Me-
Hemoncmpayuonnsiii onvim JI0Ka3bIBaTh XapakKTep b B OOIIEHUH pelenus 1IanKa, mpubop
Ne21ThOépasyst npupoonsix OKCHJIa, 3aIUCBIBAThH u KoMMyHuKaTHBHBIE: JUISL TTONTYYEHUS
KapOoHamos u CumKamoe. YPaBHEHHUSI PEAKLMM, COTPYIHUYECTBE KOHTPOJIMPYIOT IEHUCTBUE ra3oB WJIM amrma-
Jlabopamopubwtii onvim XapaKTePU3YIOIIHX co napTHepa. par Kurmma
Ne23TBTH. KauecTtBeHHas peakuus CBOMCTBA KHUCJIOTHBIX CBEPCTHHUKAMH. PeryasiTuBHbI€:
HA YIIEKHCIIBI Tas. OKCHI0B.3HAaTh CBOMCTBa pa3IIyaoT cnocod u
Jladopamopnuiii onvim Ne24TB. YTOIBHOW KHCJIOTBI. pe3ysbTat AeicTBH
KaueCTBEHHas PEeaKIHs HA KapOOHAT- YMeTh cocTaBIATh 5 ITo3naBarenbHbIE:
HOH. yYpaBHEHMsI peaxuui, BJIaJCIOT 00INM
JaGopamopnsiii onvim Ne 25 XapaKTEepU3YOIIUX MPUEMOM pEIICHUS 3a.zxaq
_ IpeBpalieHne KapOOHATOB KoMMyHHUKATHBHBIE:
«Bsaumoodeicmeue usgecm- B TUIPOKAapOOHATHl U JIOrOBAapUBAIOTCS O
K001l 8000l C Y2/1EKUCIBIM 00paTHO, MPOBOIHTH COBMECTHOM
2a30M» Ka4eCTBEHHYIO PEaKIHIO JEeATENBHOCTH, PUXOIST
Ha KapOOHAT-MOHEI. K 00IIeMy pEeIeHnI0
41. Ilpakmuueckan paboma No7. YMeThb nonyyaTts U Pa3BuBats PerynsiTuBHbie: 836 PeakTuBsl u
«lonyuenue okcuda yenepooa cobnpaTh OKCH yYMEHHS OCYIIECTBIIAIOT XMMHYECKOE
yrnepona(IV) B OILICHUBATh TIOIIATOBEIN KOHTPOIh o0opymoBaHnE

(IV) u uzyuenue e2o ceoiicme.
Pacno3nasanue kapoonamosy.

nabopaTopuu u
JIOKa3bIBaTh HAJINYHE

CUTYaIlHI0 U
OIIePAaTUBHO

IO PE3YNIbTATy
Tlo3HaBaTeIbHbBIC:




T JAHHOTO Ta3a. YMeTb NPUHAMATD CTPOSIT pedeBoe
pacrio3HaBaTh COJH peuienue, BBICKa3bIBaHNE B
YTOJIBHON KHUCIIOTHI. HaxOJIUTh YCTHOM U MUCbMEHHOMN

aJIeKBaTHBIC ¢dopme

CIIOCOOBI KoMMyHHKaTHBHBIE:
B3aMMOJICHCTBM  YYUTHIBAIOT pa3HbIe

1 c MHEHHS U CTPEMSTCS K
OJTHOKJIACCHUKA  KOOPJIWHALUH

MH BO BpeMs pa3NYHBIX TO3ULNH B
TIPOBEACHUS COTPYJHUYECTBE
MPaKTUUECKON

paboTHL.

42. Kpemnuii u e2o coeounenusi. 3HaTh CBOMCTBA KpeMHHUs1, | Pa3BuBaTh Ilo3HaBaTeabHBIE: 837 PeakTuBBI 1
Jlemoncmpayuonnsiii onvim Ne22 | OKCHIa kpemHusA(1V), YMEHUS BBIOMpArOT Hanbosee 8 38 XHUMHYECKOe
TE.O6pasysi npupodnsix PUMHHY PasIHHns OLICHUBATh 3¢ PeKTUBHBIE CIIOCOOBI o0opynoBaHue

(u3nuecKux CBOMCTB CUTYallIO | peuieHus 3aaad,

KapboHamos u CUiuKamos.

. BBICIIIUX OKCHIOB OlepaTHBHO KOHTPOJHMPYIOT U
Jlabopamopnblii . yIiIepoaa U KpeMHHUS. [IPUHUMATD OLICHMBAIOT MPOLECC U
(3anumamenvhsliy) onvimye VMeTh COCTaBIATh pelenue, pEe3yNbTAT AEATENLHOCTH
26«Buipawusanue gooopociell 8 ypaBHEHHS] XUMHYECKUX HaXOJANTh UCIIOJIB3YIOT MOUCK
CUTIUKAMHOM KJleey peaKiui, a/IeKBaTHbIC HE00X0IMMOit

XapaKTEepU3YIOLINUX CIIOCOOBI HH(POPMALIUH TSI
CBOMCTBA KpPEMHHUS, B3aUMOJICHCTBH BBITIOJTHEHHST YIE€OHBIX
oKcuaa 1cC 3aJIJaHUM C
kpemuusA(IV).3Hath OITHOKJIACCHUKA  HCIOJIb30BaHUEM
CBOMCTBA KPEMHHUEBOU MU BO Bpems y4eOHOI1 TUTepaTypsl,
KHCJIOTBI, KaYeCTBEHHYIO | MPOBEACHUS BJIQ/ICIOT OOLITIM
PEaKIMio Ha CHIIMKATHI. CaMOCTOSITENTFHO ~ NPHEMOM PEICHUA 3a/1a4
YMeTb COCTaBIATH i paboTsI. KoMMyHuUKaTHBHBIE:
YpaBHEHUS XUMHUYECKUX JIOTOBAapPHBAIOTCS O
peakuuii, pacnpeneneHuu
XapaKTePU3YIOIIHX (dyHKIMH 1 poneit B
CBOMCTBA KPEMHHUEBOU COBMECTHOM
KHCJIIOTBI U €€ coJIei. NeATeIIbHOCTH
YUUTHIBAIOT Pa3HBIC
MHEHHUS ¥ CTPEMSTCS K
KOOpIMHAIINN
pa3NUYHBIX NO3ULIMHI B
COTPYIHUYECTBE
JIOTOBAPHBAIOTCS O
COBMECTHOM
JIeSITETPHOCTH TIOT
PYKOBOJICTBOM YIHTEIS
43. | Tloaroroeka k THA 3HaTe crpoeHHe atomMoB | DopmupoBath PerynsiTuBHbIie:




HEMETAJIOB, U3MEHEHUE | LEJIOCTHOE BHOCSIT HEOOXO/TMBbIC
CBOMCTB TPOCTHIX MHUpPOBO33pEHHE, KOPPEKTHBHI B AECHCTBUE
BELIECTB HEMETAJUIOB U COOTBETCTBYIOL]  IIOCJIE €r0 3aBEPILCHUS
X COEAVHEHHH B ee Ha OCHOBE €ro yJera
3aBHCHMOCTH OT 3apsJa | COBPEMEHHOMY  CIEIaHHBIX OMIMOOK.
spa aTOMOB YPOBHIO Ilo3naBaTenbHBIE:
HEMETaJlIoB. YMETh pa3BUTHA CTpOSIT peyeBoe
OOBSICHATH CBOMCTBA HayKd, U BBICKA3bIBaHUE B YCTHOMN
HEMETaJJIOB U UX KOMMYHHKATUBH M NHCHbMEHHOH (hopme
COEIMHEHUH B CBETE Y10 KoMMmyHuKaTHBHBIC:
TIPE/ICTaBICHUH 00 KOMIIETEHTHOCT ~ KOPPEKTHPYIOT
OKHCIHUTENBHO- b B OOIIEHUHU H JIeMcTBUSA TapTHEpA
BOCCTaHOBUTEJBHBIX COTPYIHUYECTBE
peaxkusx u co
3JEKTPOIUTHIECKOM CBEPCTHUKAMHU
JUCCOIMALIUH. B Ipoliecce
yueOHOI
JIeSITETbHOCTH.
44. | Tlomroroska k T'MA 3HaTh CTpoeHHE aToMOB | DOopMHUpPOBaThH PeryjsiTuBHBIE: [Toaroro
HEMETaJJIOB, M3MEHEHHE | LEeJIOCTHOE BHOCSIT HEOOXOJTUMBIE BUTBCA K
CBOMCTB TPOCTBIX MHpPOBO33PEHHE, KOPPEKTHBHI B ACHCTBHE KOHTPOJIb
BEIIIECTB HEMETaJIOB U COOTBETCTBYIOI]  TIOCJIE €TI0 3aBEPILCHUS HOMY
UX COEIWHEHUH B ee Ha OCHOBE €ro yJera TECTHPOB
3aBUCHMOCTH OT 3apsla | COBPEMEHHOMY  CIEIaHHBIX OMIMOOK. aHUIO
A1pa aTOMOB YPOBHIO Ilo3HaBaTesIbHBIC:
HEMETAJJIOB. YMETh pa3BUTHSA CTpOST peyeBoe
OOBSICHATH CBOMCTBA HayKH, U BBICKa3bIBAaHUE B YCTHOU
HEMETAJJIOB U UX KOMMYHHUKAaTHBH ¥ IMCBMEHHOH (opme
COEIVHEHUN B CBETE yI0 KoMMyHHUKATHBHBIE:
MIPE/CTaBICHUI 00 KOMIIETEHTHOCT ~ KOPPEKTHPYIOT
OKHCIIUTENBHO- b B OOILEHUU U JIEUCTBUSA TIApTHEPA
BOCCTAHOBUTEIILHBIX COTPYIHUYECTBE
peakuuax u co
BIIEKTPOJINTHYECKON CBEPCTHUKAMH
JUCCOLIMALIUH. B Ipolecce
yaeOHOI
JEeSTENbHOCTH.
45. KoHTpoJIbHOE TeCTHpOBaHUE YMeTh UCHOIb30BaTh DopmMupoBaTh PeryasiTuBHbI€: [ToBTOpPH
no noopasoeny «IpaKTHKyM NIpUOOPETEHHBIE 3HAHMA. | OTBETCTBEHHOE OCYINECTBILIOT Tb TIO
o OTHOLIEHHE K MOIarOBBIA U y4eOHHUK
M0 M3YYCHUI0 CBOUCTB o
YUYEHHIO, UTOTOBBII KOHTPOJIB IO y
NPOCTBIX BelIECTB FOTOBHOCTh U pe3ynbTaTy Matepuan
HEMETAJNIJIOB HUX coennnennﬁ» CIIOCOOHOCTH K TJ1aBbI

CaMOpPa3BUTHIO




)51

HIO.

camMo00pa3oBaH

Tema 7. Obwue u undusudyanvuvle ceoticmea memannog (11 u)

46. | O6mue (ngquCKI/Ie " YMeTb NpUMEHSITh dopmMupoBaTh PerynsiTuBHblie: 8§ 39-42, PeaktuBbl 1
XHUMHUYECKHE CBOMCTRBA 3HaHUA O LEJOCTHOE NPUHAMAIOT U ymp. 4, XMMHUYECKOE
. METaJUTMUECKOH CBSI3U | MUPOBO33pPEHUE, COXPAaHSIOT y4eOHYIO TECTOBBIE | 00OpyJOBaHHE
MCTAJUIOB: PCAaKIUU C .
JUISL pa3bSICHEHUSI COOTBETCTBYIOIIIEE 3a/auy, IIaHUPYIOT 3aJIaHus;
HEMCTAlIaMu, KHCJI0TaMH, (PM3HYECKUX CBOHCTB | COBPEMEHHOMY CBOM JIEICTBHUS B
cojismu. BoccTtaHOBUTEIbHBIE METAJIJIOB. YPOBHIO pa3BUTH COOTBETCTBHH C
CBOMCTBAa METaJLIOB. YMeTh TNONb30BaThCS | HAYKH. MOCTaBIIEHHOW 3a/1aueit
Dnexmpoxumuueckuii pso SMEKTPOXHMHECKHM Y YCIIOBUSIMU €€
. pSIOM HanpsHKEHUH peanuzanun
HANPANCEHUU MeMAJLI06. .
METaJJIOB, IMo3naBaTesnbHbIE:
Jlabopamopnuuii onvim Ne27 Th. COCTaBJIATh UCIIOJIb3YIOT 3HAKOBO —
Bzaumooeiicmeue memannog c ypaBHEHHS CHMBOJIMYECKHE
pacmeopamu. coneil. XUMUYECKUX PEaKLUM, cpencTsa
TP XapaKTePU3yIOIINX KomMyHuKaTHBHBIE:
Hemoncmpayuonnwiit onvim CBOICTBAa METAJLIOB, apryMEHTHPYIOT CBOIO
Ne23ThHsyuenue obpasyos n 00bACHATS TIO3HIHIO 1
MEMALIOS. CBOICTBa METaJJIOB KOOPAMHUPYIOT €€ C
TP B CBETE TMO3UIIMHY TTAPTHEPOB B
npencTaBiIeHui 00 COTPYIHHYECTBE
OKHUCIIUTEIBHO- OIPEIETISIOT CBOIO
BOCCTaHOBHUTEJIBHBIX JUYHYIO TTO3ULIUIO,
nporeccax. a/IeKBaTHYIO
i depeHIMpoBaHHYIO
CaMOOILIEHKY CBOHX
yCIIeXOB B yuebe
47. [Ienoynbie METAILIEL. Ymers ®DopMHpOBaTh PeryasiTuBHbIE: 843 PeaxtuBbI 1
CoeIMHEHHS EI0YHbBIX XapaKTepH30BaTh OTBETCTBEHHOE IUIAHUPYIOT CBOH XUMHYECKOe
LIEJIOYHBIE METAaJUIBl | OTHOLIEHHE K JEHCTBYSA B CBA3M C obopynoBaHue
MCTaILIoB HA OCHOBaHUHM UX YUYEHHIO, MOCTAaBJICHHOH 3a1a4en

Hemoncmpayuonnstit onvim
Ne24Bzaumooeticmeue wenounvix
Memanios ¢ 8000.

TP

TOJI0KEHHS B
TIEPUOINYECKON
TaOIUIIE U CTPOSHUS
aTOMOB, COCTaBJISITH
YpaBHEHHUSI PEAKIIMA,
XapaKTePU3YIOIINX
CBOMCTBA MIETOYHBIX
METAJIO0B, U
OOBSICHATH HUX B
CBETE MPENCTABICHUI

TOTOBHOCTb U
CIIOCOOHOCTh K

€aMo00pa30BaHUIO.

Y YCIIOBUSIMU €€
pELIeHUs], yIUTHIBAIOT
MPaBUIIO B
TUITAHUPOBAHUH U
KOHTpOJIE criocoda
pemeHus
IToznaBaTe/ibHBIE:
CTaBAT U GOPMYITUPYIOT
ENTN | TIPOOIeMbI
YpOKa HCIONb3YIOT




00

IMOUCK HeO6XOZ[PIMO]7[

JNEKTPOITUTHYECKOM uHbOpMaIUH IS
JCCOIMAIN | BBINIOJTHEHHS Y4eOHBIX
OKHCIIHUTENBHO- 3a/1aHui ¢
BOCCTAHOBUTENBHBIX UCIIONIb30BAaHUEM
Tporeccax. y4eOHOU JTUTepPaTyphI
KoMMmyHuKkaTHBHBIC:
a/IeKBAaTHO UCIIOIB3YIOT
pedeBbIe CPeICTBA IS
3¢ peKTUBHOTO
pemieHus
KOMM YHUKAaTHBHBIX
3a/la4 yYUTBIBAIOT
pa3Hble MHEHHUS U
CTpemsITCs K
KOOPIMHAIINH
Pa3IHYHBIX TIO3UIHH B
COTPYJIHHYECTBE
48. | CBolicTBa IMIEJIOYHO3EMETBHBIX Ymers dopmupoBaTh PeryisiTuBHbBIE: 844 PeakTuBbI 1
METaJIOB ¥ MX COEIMHEHHIA. XapaKTepru30BaTh LEJI0CTHOE TUIAHUPYIOT CBOM XHMHUYECKOE
. aneMeHTHI [1A- MHPOBO33PEHHUE, JIEVICTBUS B CBSI3HU C obopyoBaHue
Jlemoncmpayuonnslit onvim Ne25 . .
2 . TPYIITBI HA COOTBETCTBYIOIIIEE MOCTaBJICHHOM 3ajaueii
Bsaumooeticmeue wénounozemensHbix
. OCHOBaHHH UX COBPEMEHHOMY Y YCIIOBUSIMU €€
Memaiiog ¢ 600t THIOJIO)KEHHUS B OBHIO Pa3BUTHUA CILICHHS, YYUTBIBAIOT
Ob6pasyvl 8adcHeUUUX NPUPOOHbIX . yp P p - Y1
9 HepPUOANYECKOI HayKd, U MPaBUIIO B
COeOUHEHUTI MACHUA, KATbYU.
TP TaOJIMLE U CTPOCHUS | KOMMYHUKATHUBHYIO  IUIQaHUPOBaHUM U
aTOMOB. YMeETh KOMIIETEHTHOCTb B KOHTpOJIE crocoba
COCTaBIIATh o0LIeHUN U pelIeHus
ypaBHEHMs peakuuil, | coTpyaHudectBe co  Ilo3HaBaTeslbHbIE:
XapaKTEePU3YIOIIHX B3POCIBIMH U CTaBsT U HOPMYIHPYIOT

CBOMCTBA KaJIbLIUA U
e€ro COCIUHECHUM, U
OOBSICHATHL HX B
CBETE IpPEACTABIICHUI
00
3JIEKTPOIUTUYECKON
IHACCOLIMALIAA |
OKHCIIUTEIBHO-
BOCCTAHOBHUTEIBHBIX
Tporeccax.

CBEPCTHHUKaAMH.

LU | TIPOOIeMbI
YpOKa HCIOIB3YIOT
IIOUCK HEOOXOIMMON
uHdopmanuu ast
BEITIONTHEHHUS Y4EOHBIX
3aJJaHUN C
HCIIOJIb30BaHUEM
yueOHOI TUTEepaTypsl
KoMMyHHKATHBHbBIE:
a7IeKBaTHO UCIIONIB3YIOT
pedeBbIe CpencTBa s
3¢ dhexTHBHOTO
penreHus
KOMMYHHKATHBHBIX




3aJla4 yUYUTbIBAIOT
Pa3HbIC MHCHUA U
CTPEMSTCA K

KOOPMHAIINU
Pa3IMYHBIX O3UINH B
COTPYIHHUYECTBE
49. | CpolicTBa COCIMHCHUMN Kablug. | 3HaTh KauecTBeHHyI0 | dopmuposats PeryasiTuBHbIE: 845 PeakTHBBI U
YKecTKOCTb BOJIbI PCaKIMI0 HA HOHBI LEIOCTHOE MIAHAPYIOT CBOH XUMHUYECKOE
Tabopamopnstii onsim %28 TB. KaJbIWs. 3HATh, YeM | MHPOBO33pCHUE, NICHCTBHUS B CBAH C 00opyIoBaHnE
N 00ycCIIOBJICHA COOTBETCTBYIOIICE TIOCTaBJICHHOH 3a1aucii
Osnakomnenue co ceoticmeamu u JKECTKOCTH BOJIBI. COBPEMEHHOMY U YCIIOBHSIMH €€
npespawyenuaMU KapooHamos u YMeTh pa3bACHATH YPOBHIO Pa3BHUTHS PEILIEHNs], YIUTHIBAIOT
2uopokap 60Ham0f' CIIOCOOBI YCTPaHCHUS | HAYKH, U MPABUIIO B
Jabopamopnuvtii onvim Ne29 JKECTKOCTH BOJBI. KOMM YHHUKATHBHYIO TUTAHUPOBAHUH U
TBYcmpanenue scecmrocmu 600bl KOMIIETEHTHOCTD B KOHTpoOJIe criocoda
6 00Maumux YCaoeusx 06H16HI/II/I u pelLIeHus
COTPYIHUYECTBE CO IMo3HaBaTebHBIE:
B3pOCIBIMU U CTaBAT U (OPMYIIUPYIOT
CBEPCTHUKaMHU. e u HpOGHCMbI
YpOKa UCIIONB3YIOT
IMOMCK HEOOXOINMMOMH
nuHpopmanuu s
BBITIOJIHCHUA y‘{e6HI)IX
3aJIJaHUM C
HCIIOJIb30BaHHEM
yueOHOIl TUTepaTypsl
KoMMyHHUKATHBHbBIE:
a/ICKBaTHO UCIIOJIB3YIOT
pedeBbIe CpeCTBa IS
3¢ peKTUBHOTrO
perieHus
KOMM YHHUKAaTUBHBIX
3a/la4 YYUTBIBAIOT
pa3Hble MHEHHS U
CTpeMSITCS K
KOOPAMHAIINU
Ppa3IUYHBIX NO3ULIUHI B
COTPYJIHUYECTBE
50. | CBoiicTBa ATIOMUHHS VYMeTb COCTaBISTDH ®dopMupoBaTh PeryiasiTuBHbBIE: 8 46 PeakTuBbI 1
Jlemoncmpayuonnwlii onvim ypaBHEHHS _ | memoctroe MIAHAPYIOT CBOH XUMHYECKOE
No26Bsaunodeiicmeue aiomuis ¢ XUMHUYECKHUX PEAKIHiA, | MUPOBO33pEHUE, neficteusc 5 obopynoBanue
6000ii. ObpazybL sacreiux XapaKTepH3YyHOMHX COOTBETCTBYIOIIIEE MIOCTABJICHHOM 3a1aueii
RDUPOOHBIX COeOunHeHITE ATOMUNUS obImye cBOMCTBa COBPEMEHHOMY U YCIIOBUSIMU €€
AITFOMMHUS, YPOBHIO pa3BHUTHSI pElICHUS], OLICHUBAIOT




TP

OOBSCHATH 3TH
peakiuu B CBETE
TIPE/ICTaBICHU 00
OKHUCIIUTEIBHO-
BOCCTAHOBUTENBHBIX
MpPOIIECCax.

HAYKH, U
KOMM YHUKATUBHYIO
KOMIETEHTHOCTD B
o0IIeHnH 1
COTPYIHHYECTBE CO
CBEPCTHUKAMHU B
nporecce yueOHOM

MIPaBHIHLHOCTh
BBITIOJTHEHHS IEACTBHUS
Ilo3HaBaTe/IbHBIE:
CaMOCTOSITEIIEHO
BBIZICTISIOT U
(hopMynupyIoT
MO3HABATENbHYIO 1IE1Tb,

JIESITENBHOCTH. HCIIOJIB3YIOT 00IIHe
MPUEMBI PEIICHHs
3a1a4
KoMMmyHuKaTHBHBIC:
JIOITYCKAIOT
BO3MOXHOCTb
Pas3IMYHBIX TOUEK
3pEHUs, B TOM YKCIIE He
COBIAJAIONIUX C X
COOCTBEHHOU U
OPUCHTHPYIOTCS Ha
MO3HUIIMIO TTAPTHEPA B
0o0LIEeHUN U
B3aUMOJIEHCTBUH
51. AMOOTEpPHOCTh OKCHIA U YMerh I0Ka3bIBAThH dopMupoBaTh PeryisiTuBHbBIE: 847 PeakTuBbI 1
MHAPOKCH/IA AMIOMHHHSL. am(OTEpHBII LEIOCTHOE MIAHAPYIOT CBOK XUMHYECKOE
Tadopamopnuiii onsim %e30 TP, xapaxTep MHUPOBO33pPEHHUE, neficTBuA C } obopyoBaHue
COCAMHEHHUS, COOTBETCTBYIOIIIEE MOCTAaBJICHHOM 3a1a4cii
Ilony uenue 2uopoKcuoa. amoMutus u COCTaBIIATh COBPEMEHHOMY Y YCJIOBUSIMU €e
63auMoOeticIele €20 € Kucnomamu ypaBHEHHs YPOBHIO Pa3BUTHSI peLIeHHsI, OL[CHUBAIOT
U werodamu. COOTBETCTBYIOIINX HaYKH, U MPaBUILHOCTD
P XMUMHUYECKHUX PEaKIMid | KOMMYHUKATHBHYIO  BBINIOJIHEHUS IEHCTBUS
U OOBSCHITH UX B KOMIIETEHTHOCTD B Ilo3naBaTebHbBIE:
CBeTEe MPE/ICTABICHUI | OOLIEHUH 1 CaMOCTOSITEIILHO
00 COTPYIHUYECTBE CO BBIZICIISIOT U
ANEKTPOIUTHYECKOH | CBEPCTHUKAMH B (hopMynupyroT
JTUCCOLIMAITNH. npoiecce yueOHO# MO3HABATENILHYIO LIENb,

JCATCIIBHOCTH.

UCTIONB3YIOT 001IIIe
MPUEMbI PEIICHHs
3a1a4
KoMMyHHKATHBHbBIE:
JIOIYCKAIOT
BO3MOXKHOCTb
Pa3IMYHBIX TOYEK
3pEHUs], B TOM YHCIIE HE
COBIIAJAIOIIUX C UX
COOCTBEHHON 1




OPHEHTUPYIOTCS Ha
MO3UIIMIO TTApTHEPA B
o0lIeHN U

B3aMMOJICICTBUU

52. | JKeneso. 3HaTh CTpOCHHE ®dopMHpOBaATH PeryasiTuBHbIE: § 48 JlaTumk
Jlemoncmpayuonnwii onvim aToMa JKelesa, LEJOCTHOE HnuaHprIOT CBOH JIaBIICHHS
Ne2706pasyt pyo acenesa. ¢busuueckre U } MHPOBO33pEHHUE, neficteusi ¢ §

Cowcuzanue xcenesa ¢ xuciopode u XMMHYECKHE CBOMCTBA | COOTBETCTBYIOIIIEE TIOCTaBJICHHOM 3a1auei
xnope. xKereza. YMeThb § COBPEMEHHOMY U YCIIOBUSIMU €€
Jabopamopnuiii onvim Ne 31 Pa3bACHSITH CBOMCTBA | YPOBHIO PA3BHTHS pEIICHHS, OLICHUBAIOT
JKeJie3a B CBeTe HAYKH, U NPaBHIbHOCTh
«Oxucnenue sicenesa 60 61aHCHOM MpeNncTaBIeHU 00 KOMMYHUKATHBHYIO  BBITIOTHEHHS ICHCTBUS
6030yxe»n OKHCIIUTEbHO- KOMIIETEHTHOCTH B IMo3HaBaTe/bHBIE:
BOCCTAHOBHUTEINIbHBIX | OOLICHHH U CamocTosITeNnbHO
nporeccax H COTPYIHHUYECTBE CO  BBIACIAIOT U
JNIEKTPOJIUTHYESCKON | CBEPCTHUKAMU B bopMyITUpyIOT
JICCOIMAITIH. npolecce y4eOHOI TO3HABATENILHYIO LIENb,
JIeSITeTbHOCTH. UCTIONB3YIOT O01IIe
MIPUEMBI PELLIEHUS
3ama4
KoMMyHHKATHBHBIE:
Homnyckaror
BO3MOXXHOCTh
Pa3IMYHBIX TOYEK
3peHHs, B TOM 4HCIIe He
COBIAJIAIONIMX C UX
COOCTBEHHOW.

53. | ColicTBa COeIMHEHNN XkKeje3a: | 3HaTh cBoiicTBa DopMHpOBaTh PeryasiTuBHbIE: 8§49 PeakTuBbl u
OKCH/IOB, THIPOKCH/IOB U COIIeH | COCAMHCHMH Fe(Il) u | memoctHOE anaHprmT cBOH XIMHUYECKOe
sxenesa(Il u I11). Fe(IIT). Ymets MHPOBO33pPEHHE, neficTBHA C 5 obopynoBaHue

COCTaBIIATh COOTBETCTBYIOLIEE MIOCTaBJICHHOH 3a1a4eit
Jlabopamopnvui  onvim  Ne32Th ypaBHEHUsI COBPEMEHHOMY U YCIIOBHSIMU €€
Honyuenue cudpoxcudos scenesa(ll) u COOTBETCTBYIOLLIUX YPOBHIO pa3BUTHUS pelIeHus], OLIEHUBAIOT

(II) u e63aumooeticmeue ux ¢
KUCTIOMAMU U UeL0UaAMU.

TP

peakuuii B CBeTE
MpeaCcTaBIeHUN 00
3JIEKTPOIUTUYECKON
JIHACCOLUALINN U
OKHUCJIUTEIbHO-
BOCCTAHOBHUTEIIBHBIX
Tporeccax.

HaYKH,
KOMM YHUKATUBHYIO
KOMITETEHTHOCTh B
OO0IIIeHNN U
COTPYAHUYECTBE CO
CBEpPCTHUKAMU H
B3POCIIBIMHU.

MIPaBUIHLHOCTh
BBITIOJTHEHUS IEWCTBUS
ITo3HaBaTe/bHBIE:
CaMOCTOATEIBLHO
BBIJICIISIOT U
hopMyIHpYIOT
TIO3HABATEIEHYIO IIETIb,
UCTIONB3YIOT 00IIIe
TIPUEMBI PETICHUS
3a71a4
KoMMyHHMKAaTUBHbBIE:




Jomyckator
BO3MOJKHOCTB
Pa3IMYHBIX TOYEK
3peHus, B TOM YHCIIE He
COBIAJIAOIIHX C UX

COOCTBEHHOH.
54. | IIpakmuueckas padoma Ne8. VYMerh IpUMEHATH Pa3BuBaTh yMmeHUs PerynsiTuBHbIe€: §50 PeakTuBbI U
Pewienue TEOPETHYECCKUE OlICHHBATh OcCyIIeCcTBISIOT XUMHYECKOE
3HAHUS Ha TPAKTHKE, | CUTYaluio U MOIIArOBBI KOHTPOIIb obopyaoBaHue
IKCHEPUMEHMANILHBIX 3a0ay OOBSICHSITH OTEPAaTHBHO 0 Pe3yJbTaTy
no meme «Oowue u HaAOJIIOCHUS. U NPUHAMATD Io3HaBaTe/IbHbIE:
UHOUBUOYATIbHBIE CEOUICI A Pe3yIbTAThI peurenne, Haxoauth  CTpoOSAT pedeBoe
memannoen. Th [POBOIMMBIX OIBITOB, | AJEKBATHbIE BBICKa3bIBaHHE B
TP XapaKTepU30BaTh CIIOCOOBI YCTHOW U MHCBMEHHOM
YCITOBUSI TEUCHHUS B3aUMOJICHCTBHS C bopme
peakiuii 10 KOHI[A B | OMHOKIACCHUKAMHU KoMMyHHKATHBHBIE:
pacTtBopax BO BpeMs YYUTBIBAIOT pa3HbIe
OJICKTPOJIUTOB. IMPOBEACHU A MHCHUA U CTPEMSATCA K
IIPAKTUYECKON KOOpJIMHAIUHU
paboThI. pa3UYHBIX IO3UILIKI B
COTPYAHHUYECTBE
55. | TloaroroBka k TUA O0001MTh 3HaHUS 110 | DOpMHUPOBATH PeryisiTuBHbBIE: [ToBTOpH
Teme «MeTauibn [EIIOCTHOE BHOCAT HEOOX OZIUMBIE Th TEMY
MHpPOBO33pEHHE, KOPPEKTHBEI B «Merann
COOTBETCTBYIOLIIECE JeiiCTBUE MOCIe ero BD).
COBPEMEHHOMY 3aBEepLICHHUSI Ha OCHOBE
YPOBHIO pa3BUTHUS ero U y4era Xxapakrepa
HayKH, CIIEJIAHHBIX OIIHMOOK
KOMMYHHUKAaTHBHYI0  KoMMyHHKAaTHBHbIE:
KOMITCTCHTHOCTD B KOHTPOIHPYIOT
oOIIeHNH U IeiiCTBUSI apTHEpa
COTPYAHHYECTBE CO
CBEPCTHUKAMH U
B3POCIIBIMH.
56. KoHuTpoibHOE TeCTHpPOBaHHE YMers ucnons3oBats | PopMUPOBATH PerynsiTuBHbIe: ITosTOpNM
no noopasoeny «IIpakTuKym nprOOpeTEHHbIC OTBETCTBEHHOE OCYIIECTBIIOT Th IO
. 3HAHHS. OTHOILICHHE K UTOTOBBIH U yaeOHHK
10 M3yIEHUIO CBOUCTE YUCHHIO, HOMIATOBBI KOHTPOIIb y
NPOCTBIX BELIECTB META1JIOB FOTOBHOCTh U 10 pe3ynbTaTy Martepuan
MX COeAUHEHUN» CIOCOOHOCTh K Mo3HaBaTeabHBIE: [JIaBbI

CaMOpPa3BUTHIO H
€aMo00pa30BaHUIO.

CTPOSIT B TUCbMEHHON
hopme.

Pa3nen 5. OcHOBBI ONBITHO-IKCIIEPHMEHTAILHOM M MPOEKTHOM AesiTeabHOCTH (124)




57.| Texuuka O€30MACHOCTH TMPH | Vyenue 1.PazButue Peaktussl u
BBIIIOJIHCHUHN CaMOCTOATCIIBHBIX XapakTepu3oBaTh BHyTpeHHeI?'I XUMHUYECKOEC
OIIBITOB H BKCHCDI/IMCHTOB B Ba)KHeHIue IIO3MIIMH IIKOJIbHUKA 060pyILOBaHI/I€
JOMalITHUX yCHOBI/IﬂX n C XUMHUUYECKUE Ha YpOBHEC
HCIIOJIb30BAHHUEM 060pyI[0BaHI/ISI HOHSITUS: MOJI0XKHUTCIBHOIO
XUMHYECKOH JTabopaTopu. Ty — OTHOIIEHUS K

3JIEMEHT, HIKOJIC, IOHUMAaHUWA

KHaCCI/Iq)I/IKaHI/IH HeO6XOHI/IMOCTI/I

BEILIECTB yqcnusd,
BBIPAKCHHOTO B
npeo0ataHu
y4eOHO-
MO3HABATEIIbHBIX
MOTHBOB U
MPEANOYTCHIH
COIMAJIBHOTO
crioco0a OICHKH
3HAHUI;
2.®opmMupoBaHue
BBIPAKEHHOU
yCTOWYMBOW y4eOHO-
M03HaBaTEIbHOU
MOTUBALIMU YUCHUA

58. | Ilpakmuueckas padboma Ne9, Hcnonb3oBanue 1. Opuenranus Ha K.YY/I. PeakTuBbl 1
TE Oobpawenue co cmexknom nabopaTopHOroobopy | MOHMMaHUE PHMYUMH  YMeHus paboTaTh B XUMHYECKOE
(ccubanue cmexknaHHOI JIOBAHMSA U ycrexa B ydeOHoi napax. 000pY/10BaHHE
mpyoxu, uzzomoeieHue: CTEKJISHHOM MOCY/Ibl, | JE€ATEIbHOCTH; ILYVY .
nunemkKu; KaAnuiiapoe, MIpOBEICHHIE 2. YuebHo- VYMenuss ~ HaOIIOAATH,
npocmeimux y3i08; HECII0KHBIX TIO3HABATEIbHBIN JenaTh BBIBOABI  TIPU
npocmeiimux npuodopos) SKCHEPUMEHTOB IS UHTEpEC K HOBOMY MIPOBEICHUH OIIBITOB.

JIOKa3aTeNbCTBA yaeOHOMY P.YVY.

BBIJIBUTa€MbIX MaTepHairy u YMmenne

MIPEIIONOKEHHI; crioco0aM perieHus CaMOCTOSITENTFHOTO

OIMCaHHE HOBOM YaCTHOH BEJIEHUSA

Pe3yIbTaTOB ATUX 3a/1a4n SKCIIEpUMEHTATbHOM

pabot IEITENBLHOCTH,
OITMCHIBATh
XUMHYECKHE PEAKIINH,
HaOIrOJaeMBIE B XO€E
SKCIIEPHUMEHTA.

59. | XMMHYCCKUH aHau3: 3HAHNE OCHOB 1.0OpuenTarnys Ha K.YV]I. PeaxTuBbI 1
Ka4e€CTBEHHBIU U XUMHYECKOro IMOHWMaHWe prmanH 1. YMeHue XAMHAYIECKOE
KOJIWYECTBEHHBIN AHAIN3A ycrexa B y4eOHOH JIOTOBapHBaThCA U o0opymoBaHne

IEITENBLHOCTH,
2. YuebHo-
TI03HABaTEIIHLHBIN

MPUXOANUTH K 00IIEeMY
PEIICHUIO B
COBMECTHOM




HHTEPEC K HOBOMY
ydeOHOMY
MaTepHaity u
croco0am peneHus
HOBOM YaCTHOM
3a/1a4n

JIeATeNIbHOCTH;
2.Ymenue
MPOIYKTHBHO
paspemaTh KOH(QIUKTHI
Ha OCHOBE ydeTa
MHTEPECOB M MO3UINI
BCEX €r0 Y4aCTHUKOB
ILYVY .

1. ®opmupoBaTh
YMEHHE TIPOBOJIUTH
CpaBHEHHE U
KJIacCU(UKAIIHIO 110
3aJlaHHBIM KPUTEPUSIM;
2.DopMHupoBaTh y
yuamuxcs
MpeCTaBICHUE O
HOMEHKIaType
HEOpraHMYeCKNX
COEJIMHEHUI.

P.YVY/.

1. YMeHue yuuThIBaTh
BBIJICJICHHBIE YUUTENEM
OpPUEHTHPHI ICHCTBUS B
HOBOM yueOHOM
MaTepHaie B
COTPYIHUYECTBE C
yUHUTETeM;

2. Ymenue
TUTaHUPOBATh CBOU
JIEUCTBUS B
COOTBETCTBHH C
MIOCTaBJIEHHOU
3aj1a4yeil U yCIOBUSIMU
ee pearn3alii.

60.

TeOpeTI/I‘IeCKI/IC OCHOBBEI
OHLITHO-BKCHGDHMGHT&HLHOﬁ u
HpOGKTHOﬁ JCATCIIBHOCTH.

YMeHne 0OBICHATH
3aKOHOMEPHOCTH
H3MCHEHHUS CBOMCTB
BEIIECTB , 3HAHNUE
OCHOB
SKCIePUMEHTAITBHON
U TIPOEKTHOMN
NEATENHHOCTH

1.Pa3Butne
BHYTpEHHEHN
TO3UIINH IIKOIbHHUKA
Ha ypOBHE

MO 0KUTEIBHOTO
OTHOILIEHUS K
IIIKOJIE, TOHUMAaHH
HEOOXOIMMOCTH
YUeHMUS,
BBIPaKCHHOTO B
npeobaataHn
yaeOHO-

K.YYI.

1. Ymenue:

* CTPOUTD HOHSTHBIE
JUIS TTapTHEpa
BBICKa3bIBaHMHS,
YUHUTBIBAIOIINE, YTO
TIapTHEP 3HAET ¥ BUANT,
a 9To HET;

* 3a71aBaTh BOIIPOCHI;
* KOHTPOJIPOBAThH
JICHCTBUS IIapTHEPA.
ILYY .

PeakTuBEI B
XAMHYECKOE
o0opymoBaHne




TI03HABaTENIBHBIX
MOTHBOB H
TIPEATIOYTEHNN
COIMAJIBHOTO
crioco0a OIeHKH
3HAHU;
2.®opmupoBaHue
BBIPaKEHHON
yCTOWYMBOW y4eOHO-
MI03HABATENIbHON
MOTHBAIN yIEHHUSI.

Ymenue:

* OCYIIECTBIISATH AHAJIH3
00BEKTOB C
BBIZIEJIEHHEM
CYIIECTBEHHBIX U
HECYIIECTBCHHBIX
MIPU3HAKOB;

* OCYILIECTBIIATH CHHTE3
KakK COCTaBJIEHHE
LIEJIOr0 U3 YacTei.
P.YV].

YMenus:
1.Ocy1iecTBasTh
HWTOTOBLIH K
TOIIATOBBIN KOHTPOJIh
O PE3yJIbTaTYy;,

2. AnekBaTHO
BOCIIPHHHAMATH OIICHKY
YUUTEIS;

3. PaznnuaTs criocob u
pe3yabpTaT AeiCTBUS

61.

Bw16op Temsl mIpoekTa.
[ImanupoBaHue 1EITENHHOCTH.

YMeHue
IUIAHUPOBATH
COOCTBEHHYIO
9KCIIEPUMEHTAIbHYIO
JeATENbHOCTD ,
YMEHHUE BBIABUTATh
THIIOTE3bl, CTABUTH
IPOEKTHBIE 3aJa4H.

Pa3BuBath
CITIOCOOHOCTE K
CaMOOILIEHKE HA
OCHOBE KPHUTEPHS
YCIICIITHOCTH
yaeOHO
JIEeATEILHOCTH

K.YV/I.

1. YMmenue
JIOTOBAPHUBATHCS U
MPUXOJIUTH K 00IIIeMy
pEIIeHNIO B
COBMECTHOM
JIeSITEILHOCTH;
2.YMmenue
MPOAYKTHBHO
paspemniatb KOHQIUKTHI
Ha OCHOBE y4eTa
HWHTEPECOB U MO3ULIUN
BCEX €T0 YIaCTHHUKOB
ILYVY].

1.YMeHre poBOIUTh
CpaBHEHHE U
KITACCU(PHUKAITHIO TT0
3aJJaHHBIM KPUTEPHSIM;
2. ®opMupoBaTh y
YaaIuxcst
TIpeICTaBICHAE O
HOMEHKJIaType
HEOPTaHMYECKIX
COEIMHEHUI

P.YVY].




1.YMeHue yuuThIBaTh
BEIJICIICHHBIC YIUTEIIEM
OPHUCHTHUPHI ICHCTBUS B
HOBOM yd4eOHOM
MaTepuale B
COTPYIHHUYECTBE C
YUUTEIIeM;

2. YMmenune
TUTAHUPOBATH CBOU
JIEHCTBUS B
COOTBETCTBHUH C
MOCTaBJICHHOM 3a1auei
U YCIIOBHSIMH €€

peanu3aum.
62. | IlogroToBka npoekta.Coop | Ymenue 1.Pa3Butue K.YV/. PeaxTuBsl U
nHGOPMAITUH no JIAaHHOM | mnanupoBath BHYTPEHHEH 1. Ymenue: XUMUYECKOE
Teme.MoeaupoBaHue COOCTBEHHYIO MO3UIIMY IIKOJIBHUKA ¢ CTPOUTH MOHSATHBIE o0opyoBaHue
MPOEKTHOM JEATEILHOCTH. SKCHEPUMEHTANbHYIO | Ha CAaMOCTOSATENIbHOE  JUId MapTHepa
JIeSITeNbHOCTS , MIPOEKTUPOBAaHUE BBICKa3bIBaHUS,
YMEHHUE BBIBUTATh yueOHOit YUUTHIBAIOIINE, YTO
TUITOTE3bI, CTABUTh JIeSITebHOCTH TapTHep 3HAeT U BUIUT,
MPOEKTHBIE 3a/1a4H, 2.DopmupoBaHue a 4To HET;
cobupath BBIPaKCHHON * 33/1aBaTh BOMPOCHI;
uHbopmanuro u3 YCTOWYMBOW y4eOHO-  * KOHTPOJIHMPOBATh
pa3IMYHbIX M03HaBaTEIbHOU JIEMCTBUS TIapTHEpa.
HCTOYHUKOB, MOTHBALIMM YYEHUS ILYVY/.
aHaJIM3UPOBATb, Ywmenue:
MOJIENHPOBATh * OCYIIIECTBIISITh aHAIN3
SKCHEPUMEHT 00BEKTOB C

BBIJIEJIECHHEM
CYIIECTBEHHBIX 1
HECYIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBJIATh CHHTE3
KaK COCTaBJIEHHE
LIEJI0r0 U3 YacTeM.
P.YVY .

YMenuns:
1.OcymecTBasATh
HWTOTOBBIN K

TOIIar OBbIN KOHTPOJIb
IO PE3yNbTaTYy;

2. AzlekBaTHO
BOCIIPHHHAMATH OICHKY
YUUTES;

3. Pasnnuath ciocod u




pe3ynbTat qercTBUs

63.

Brimonnenue yueOHBIX
IIPOCKTOB, OTIBITHO-
IKCTIIEPUMEHTAIBHBIX Pa0oT.
IIpakTHyeckne padoOTHI 1O
TeMaM MPOEKTOB YYalUXCH

Wcnons3oBanue
n1abopaTOpHOTr0000py
JIOBaHUS 1
CTEKJITHHOH TTOCY/IHI,
MIPOBEICHUE
SKCICPUMEHTOB IS
JTIOKa3aTeNNbCTBA
BBIJIBUTa€MBIX
TIPEATONIOKEHUIH;
onucaHue
PEe3yIBTaTOB 3THUX
pabot

K.YVYI.

1. YMmeHue
JIOTOBapUBAThCS 1
MPUXOINTH K 00IIeMy
peIICHHIO B
COBMECTHOM
JIeSITEITbHOCTH;
2.YmeHue
MPOIYKTHBHO
pa3pemarb KOH(IHKTHI
Ha OCHOBE y4eTa
WHTEPECOB M MO3HIIUI
BCEX €r0 YYaCTHHKOB
ILYY .

1. ®opmupoBaTh
YMEHHUE MPOBOIUTH
CpaBHEHHE U
KJaccu(UKAIHIO 110
3aJJaHHBIM KPUTEPUSIM;
2.DopmMupoBaTh y
yUaIIuxcst
MpeCTaBICHUE O
HOMEHKJIaType
HEOPTraHMYEeCKUX
COEJIMHEHHI.

P.YVY.

1. YMeHue yauThIBaTh
BBIJICJICHHBIC YUUTENIEM
OPUEHTUPHI ICUCTBUS B
HOBOM y4eOHOM
MaTepHaie B
COTPYIHUYECTBE C
yUUTEeNeM;

2. Ymenue
TUTAaHUPOBATH CBOU
IEUCTBUSL B
COOTBETCTBHH C
MOCTaBJIEHHOU
3aJja4ueil U yCIOBUSIMU
ee pearn3alum.

PeakTHBEI B
XUMHYECKOE
o0opymoBaHue

64.

IloaroroBka y‘Ie6HHX IIPOCKTOB
K 3alIuTC

PaszBuBath
CIIOCOOHOCTD K
CaMOOILIEHKE Ha
OCHOBE KPUTEPHS
YCTICITHOCTH

K.YVY]I.

1.YMmenune
UCIIONIE30BaTh PeUb IS
PeTyISINI CBOETO
JIeHCTBHS,




yaeOHOI
JESITEIBHOCTH

2.AleKBaTHO
UCIIOJIb30BaTh PEUCBHIC
CpeICTBa IS PEIICHUS
Pa3ITUIHBIX
KOMMYHHKATHBHBIX
3a/1a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKA3bIBaHKE, BJIAJIETh
JIHAJIOTTYECKOM
¢hopmoii peun

P.YV].

VMmeHue
CaMOCTOSTENLHO
aJIEKBaTHO OIEHHUBATh
MPaBHJIHLHOCTh
BBITIOJIHEHUS IENCTBUS
W BHOCHUTH
HEO0OXOJUMEIE
KOPPEKTUBEI B
HCITONIHEHHE KaK I10
X0y €ro peaar3alliH,
TaK ¥ B KOHIIE
JeiCTBUS.

ILYVY/.

‘YMeHue: ocylecTBIATh
CpaBHEHHE U
KJIacCH(HUKAIIHIO,
BBIOMpAst KpUTEPUH 151
YKa3aHHBIX JIOTUIECKHUX

onepauii;
CTPOUTH JIOTUUECKOE
paccyxaeHue
65. | IIpoMexxyrouyHas aTTecTalus. YMeHue oBaaeHus YMeHue OLeHUTh K.YVI.
3anura npoeKToB HaBBIKAMH KOHTPOJISI | CBOM y4eOHBbIE 1.Ymenue

U OLIEHKH CBOEH
JIEITEIBLHOCTH,
yYMEHHE MPEABUIETh
BO3MOJKHBIE
TOCJIENCTBUS CBOUX
NeNCTBUN

JOCTHXKCHHUA

HCTIONIb30BATh PEUb IS
PETYIISALIAHA CBOETO
JIeHCTBHUS;

2.AnekBaTHO
HCIIOJIb30BaTh PeUEBbIC
CpeIICTBA IS PEIICHUS
Pa3TUIHBIX
KOMMYHHKATHBHBIX
3a/1a4, CTPOUTH
MOHOJIOTMYECKOE
BBICKA3bIBAHME, BIIAJICTh




JIMAJIOrHYECKON
¢dhopmoii peun

P.YV/.

Ymenue
CaMOCTOSITEITFHO
aJICKBaTHO OIICHUBATH
MPaBHIHLHOCTh
BBITIOJTHCHHUS JCHCTBHS
Y BHOCHTH
HEO0XOTUMBIC
KOPPEKTHBHI B
UCIIOJTHEHHE KaK 110
XOJIy €r0 peaTu3alliH,
TaK U B KOHIIC
JIeHCTBUSL.

ILYVY .

YMeHue: ocylecTBIsATh
CpaBHEHHE U
KJIaCCU(HUKAIIHIO,
BBIOUpast KPUTEPUU IS
YKa3aHHBIX JIOTHYCCKUX

ornepanuii;
CTPOHTD JIOTUYECKOE
paccyXJieHue
66. | IlogroToBka k I MA: pemenne YMeHue OBJIaICHUS YMeHue OLeHUTD K.YY]. PeakTuBbl
IIPAKTUKO OPUCHTHUPOBAHHBIX HaBbIKAMHU KOHTPOJISA CBOM y4eOHBIC Ymenue XUMHYECKOE
SaHaHI/Iﬁ U OLIEHKU CBOEH TOCTUXKCHUA CaAMOCTOSATEIIBHO O60py,HOBaHI/Ie
JIeSITEIbHOCTH, OpraHHU30BbIBAThH
YMEHHUE NPEABUIETh yaeOHOe JeiCTBHE.
BO3MOXKHBIE ILYVY/.
MOCJIEACTBUS CBOUX YMmenue
JEeHCTBUI peoOpa3oBHIBATH
HH(POPMAIIHIO u3
OJIHOT'O BUJA B JIPYTOM.
P.YV .
YMeHne cocTaBIIsITh
IJIaH PEIICHUs
poOIEMBI
67. | IlogroroBka k  MA: pemienne YMeHue OB ICHUS YMeHue OLeHUTh K.YYI. PeakTHBHI U
MIPAKTUKO OPUEHTHUPOBAHHBIX HaBBIKAMH KOHTPOJISI | CBOM y4cOHBIC YMenune XHUMHAYECKOE
3alaHuH H OIICHKH CBOCH JIOCTHIKECHUS CaMOCTOSITEIIFHO o0opymoBaHne
JIeSITEILHOCTH, OpraHU30BBIBATH
YMEHHE NMPEABUIETH yaebHOe JeficTBuE.
BO3MOXKHBIC ILYVY .
MOCJIEACTBUS CBOUX YMmenune

NeNCcTBUN

peoOpa3oBEIBATH




nH(popMaLuro u3
OJIHOTO BUJIa B IPYTOH.
P.YVY .

‘YMeHue cocTaBisTh
TUTaH PEIICHUS

po0IEMBI
68. | O00OIIeHE, cucTeMaTU3als U | 1.3akpennenue 1. Y™enue K.YV/I. Pa6ora ¢
KOPPEKIMS 3HAHUH YJaIIAXCS 3 | 3HAHMIA U PaCUETHBIX | OPHEHTHPOBATHCS VMenue TecTaMu
Kypc «DKCIIepUMEHTaIbHAS HaBBIKOB Y4-CSl. Ha TIOHMMAaHHUe CaMOCTOSATENBHO (MHMBYL
xuMus-9», 9 kimacc. 2.YMeHue peraTh TIPHYMH yCIeXa B OpraHM30BBIBATh yaJbHbIE
TecTOBBIII KOHTPOJIb. THUTIOBBIE IPHUMEPHI yueOHOM yuebHOE 3a/1aHus)
KOHTPOJILHON JEeATENBHOCTH B3aMMOJICHCTBHE B
paboThL. rpymre
LYV
Ymenue:

* OCYIIECTBIIATH aHAIU3
00BEKTOB C
BBIJICTIEHHEM
CyUleCTBeHHI)IX u
HecyHlCCTBCHHI)IX
MIPU3HAKOB;

* OCYIIECTBJIATh CHHTE3
KaK COCTaBJICHHE
LIEJIOTO M3 YaCTEeM.
P.YV].

YMenus:
1.OcymiecTBasATh
HUTOTOBBIN U
MOIIarOBbI KOHTPOJIb
0 Pe3yJbTaTy;

2. AnekBaTHO
BOCIIPUHUMATH OLIEHKY
YAUTEIIS;

3. Pasnnuath cioco0 u
pe3yabTaT JeHCTBUS
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