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Ha 6a3e nentpa «Touka pocra» obecriednBaeTcsi peaan3anus 00pa3oBaTebHBIX IPOrPaMM €CTECTBEHHOHAYYHOM M TEXHOJOTMYECKOW HAINPaBICHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAaHUSAMHM 3aKOHOJATEIIbCTBA B chepe oOpa3oBaHus U ¢ yIETOM pekoMeHnanuii denepanbHOTrO oneparopa yaeOHOTo
npeaMeTa «XHuMUs.

IlosicHUTEIBLHASA 3aIMCKA

Pa6ouasn nmporpaMma CoCraBJjicHa Ha OCHOBE CJICAYIOIIUX TOKYMEHTOB:

OyHIaMEHTANBHOTO SiZjpa cojAep:kaHusl oOuiero oOpa3oBaHHUs U B COOTBETCTBHM C [ OCYJapCTBEHHBIM CTaHAApTOM o00IIero odpazoBaHus (IIpHKa3
MununcrepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanuu ot 17.12.2010 r. Ne 1897).

Pabouux nporpamm. Ilpenmernas nunus yueoHukoB I .E.Pynsutuca, @.I'.®enpamana. §8-9 kiaccel: mocobue uis yuureneil o0rnieo0pa3oBaTenbHBIX
opranuzauii /H.H. I'apa. — 2 u3a., non. — Mocksa: [Ipocsemenne, 2013 r.

®denepanbHoro 3akoHa «O06 obpazoBanuu B Poccutickoit deneparun» No273-D3 ot 29 nexadps 2012.

[TpumepHOIi mporpaMmbl OCHOBHOTO 00111ero 00pa3zoBaHus o XxuMuu i 8-9 kinaccoB, gonyiieHHas JlemapramMmeHTOM 00pa30oBaTeNIbHBIX POTPaMM U
cTanaapToB obmiero oopazosannsi MO PO.

@OenepallbHOTO TEpeyHsi  Y4eOHUKOB, PEKOMEHJIOBAHHOTO (IOMYIIEHHOr0o) MUHUCTEpCTBOM oOpa3oBaHHs U Hayku P® K HCIONB30BaHHUIO B
o0pa3oBaTenbHOM Mpoliecce B 0011eo00pa3oBaTeabHbIX yupexaeHusx Ha 2021-2022 y4yeOHblii ro.

TpeboBanmii K pe3yiabTaTaM OCHOBHOTO OOIIETr0 OOpa3OBaHMs, MPEICTABICHHBIX B (helepallbHOM TOCYAapCTBEHHOM OOpa30BaTEIBHOM CTaHAAPTE
obmiero odpa3zoBaHUsl BTOPOTO MOKOJICHHS. B HUX TakKe YYHTHIBAIOTCS WU Pa3BUTHI U (DOPMHPOBAHUS YHHBEPCATBHBIX YUCOHBIX ACHUCTBHMA IS
OCHOBHOTO 00111eT0 00pa30BaHusl.

Meronudyeckux peKkoMeHJIaluui MHUHHMCTEepcTBa mpocBelleHusi Poccuiickoir @enepauuu 1o «Peanusauuu oOpa3oBaTelbHBIX IPOrpaMm
€CTECTBCHHOHAYYHOW W TEXHOJIOTMYECKOW HAmpaBJICHHOCTEH MO XMMHH C MCIOJb30BaHHEM oOopynoBaHusi leHTpa «Touka poctayn(yTBEp:KIEHbI
pacniopsbkenneM MuHKCTEpeTBa mpocBenienus Poccuiickoit ®eneparu ot 12 ssaBapst 2021 r.Ne P-6).

OcHoBHolt o0pa3zoBatenbHOM nporpammsl MBOY COIL Ne 17 um. N.J1.Ko3bips noc. [laymsackoro Ha 2021-2022 yueGHBIN ro.

[Tonoxxenust o CTpyKType, MOpsaKe pa3paboTKu U yTBepkaeHnu padouux nporpamm no OI'OC, Ipunoxenue Ne§ k npukazy MBOY COII Ne 17 um.
N.JI.Ko3sips noc. Illaymsanckoro ot 11 siuBaps 2018 r. Ne 37.

VYye6noro miana MBOY COLI Ne 17 um. W. JI. Kossips noc. Hlaymsiackoro Ha 2021 — 2022 y4yeOHBIi ro.

Y4eOHO-MeTOoAMYECKOE 0O0ecieYeHHe Kypca XUMUN OCHOBHOM 0011e00pa30BaTe/IbHOM HIKOJIbI

AN

Pymsutuc I'. E. Xumust: 8 ki1.: yue0. mis obmeodpaszosat. yupexaenuii / I'. E. Pyasurtuc, ®©. I'. ®enpaman. — M.: [Ipocsemnienue.

Pymsutuc I'. E. Xumus. 9 knacc. ®I'OC: yueb.amsa o6meodpazosart. yupexaenuii / I'. E. Pymsutuc, @. I'. ®enpaman. — M.: TIpocsemenue, 2019.

Xumus: 8 Ki1.: 3JIEKTPOHHOE MPUIIOKEHUE K YUSOHUKY.

Xumusi: 9 KII.: 9JIEKTPOHHOE MPUIIOKEHUE K YICOHUKY.

I'apa H. H. Xumus. Paboune mporpammel. Ilpeamernas nunus yuebnukoB I'. E. Pymsuruca, @. I'. denpamana. 8—9 kmacesl / H. H. T'apa. — M.:

[Ipoceemienue.

Bboposckux T.A. Tectsl mo xumuu. A3ot u dochop. Yriepoa u kpemuuit. Meramibl.9 knace: k yueOHuky I'. E. Pynsutuca, @. I'. @enpamana «Xumusl.
9 knace». ®I'OC (k HoBomy yuebHHKY) — M.: U3naTenberBo «Ox3ameny, 2017. — 111c. (Cepus «Y4ueOHO-METOIUUECKUN KOMITIIEKT)).

Bboposckux T.A. Tectsl o xumuu. Knaccudukanus Xumudeckux peakuuid. XUMU4ecKue peakliiy B BOJHBIX pacTBopax. ['anorensl. Kucnopon u cepa.
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10.
11.
12.

13.

9 kmacc: x yueOnuky I'. E. Pynsuruca, @. I'. ®enpamana «Xumus. 9 knace». @I'OC (k HoBomy yueOHUKY) — M.: U3gatenbctBo «Ik3ameny, 2017. —
109 c. (Cepust «YueOHO-METONUYECKUN KOMILICKT).

I"abpycesa H. . Xumus: padouas tetpanpb: 8 ki1. / H. W. 'abpyceBa. — M.: IIpocsemnienue.

I'apa H. H. Xumus: 3agaunuk ¢ «momomuukom»: 8—9 xi1. / H. H. I'apa, H. U. 'abpyceBa. — M.: [IpocBerienue.

Panmenkuit A. M. Xumus: aupaktudeckuid marepuan: 8—9 k. / A. M. Pagenkuii. — M.: [IpocBenienue.

I'apa H. H. Xumus. Ypoku: 8 xi1. / H. H. I'apa. — M.: IIpocBenienue.

bubnuoreka HaydyHO- MOMYJSAPHBIX W3JAHUIN A MOJyYEHHUS OMOJIHUTEIbHOM HMHQOpMAIMM MO MpeaMeTy (B KaOMHETe XMMUU U B IIKOJIbHON
oubamoreke).

DNeKTpOHHBIE 00pa30BaTENIbHbBIE PECYPCHI.

IlepeyeHb JOCTYNHBIX MCTOYHUKOB HHGOPMALH
B pa3znerne npencraBieH CIIMCOK KHUT M CCHUTOK Ha CalThI, B KOTOPBIX 00JI€€ MOAPOOHO OCBEIICHBI PA3IMYHBIC ACTICKTHI PACCMATPUBAEMBIX

BOIIPOCOB. Hx moxHO PCKOMCHIOBATH KaK YUUTCIIIO, TaK U 06y‘~IaCMBIM, IPOABUBIIUM HMHTCPECC K I/ISY‘IaeMOﬁ TEMC.
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Bacunwes B.I1., Mopo3zosa P.I1., Kouepruna JI. A.Ilpaktukym no aHajiutudeckoil xuMuu: Yue6. nocodue ais By3oB.— M.: Xumus, 2000.— 328 c.
I'pocce O., BaiicmanTens X. Xumus nis 1to003HaTenbHbIX. OCHOBBI XUMUU U 3aHUMaTenbHble onbIThl.I'JIP.1974.11ep.c nem.— JL.: Xumus, 1979.— 392
c.
Hepnroubi B. @.Mup Bonsl.— JI.: Henpa, 1979.— 254 c.

Kunun . M. O6mas xumus. [Tpaktukym L-mukpo. PykoBoactso st crynenroB.— M.: MITI1Y, 2006.— 322c.

Hcnonb3oBanue 1mdpoBbix Jadoparopuii mpu o0yuenun xumuu B cpenneit mkomne/ becnanos I1. U.Jopodees M.B., Kunun [I.M., 3umuna A.H.,
OpxexoBckuit [I.A.— M.: BUHOM. JlabopaTtopust 3nanuii, 2014.— 229 c.

Kpucrannsl. Kpucrannorunpars: Metoaundeckue ykazanus K 1adoparopssiM paboram. Mudraxosa H.IIL., ITerposa T.H., Paxmarymnuna U. ©.—
Kazans: Kazan. roc. TexHomn.yu-1., 2006.— 24 c.

Jleencon M.A.100 BonpocoB 1 OTBETOB MO XUMUU: MaTepualibl JUisl MIKOJIbHBIX pedepaToB, pakylnbTaTUBHBIX 3aHATHI U CEMUHApOB: YueOHOe
nocobue.— M.: «MznarensctBo ACT»: «M3narensctBo Actpenby, 2002.— 347 c.

Jleencon U. A. Xumnueckue peakuuu: Ternooit a¢dext, paBHOBecue, ckopoctb.— M.: OO0 «M3parenscTBo AcTpens, 2002.— 192 c.

Jlypse 1O. 1O. CnpaBounuk no ananutuyeckoit xumun.— M.: Xumus, 1971.— C.71—89.

Hazaposa T.C., I'pabeukuii A.A., JIaBpoa B. H. Xumunueckuii sxciepumenT B mkosne.— M.: IIpocsenienne, 1987.—240 c.

Heopranunueckas xumus: B 3 1./ Ilog pen. 0. 1. TpetbsikoBa.T.1: ®u3uko-xuMuyeckue OCHOBBI HEOPraHUUECKON XUMUU: YUEeOHUK AJIs CTY/. BBICIIL.
yue0. 3aBenenuit/M. E.Tamm, 10. JI. TpetbsikoB.— M.: U3natensckuii nenTp «Axagemus», 2004.—240 c.

[TerpsinoB U. B. Camoe HeoObIKHOBEHHOE BenecTBO B Mupe.— M.: Ilenaroruka, 1976.— 96 c.

Crpenbrukosa JI. H. 13 gero Bcé caenano? Pacckassl o Bemectse.— M.: fy3a-npecc.2011.— 208 c.

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

@apaneit M. Ucropus cseun: Ilep.c anrn./Ilox pen.b. B. HoBoxxunoa.— M.: Hayka. ['naBHas pegaxius pusnko-mMareMaTHUECKON

mutepatypsl, 1980.— 128 c., un.— (bubnnoteuka «KBaHT»)

Xomuenko I'.I1., CeBactpsaHoBa K. . OxucnurensHo-BoccTaHOBUTENBHBIE peakiuu.— M.: [Ipocsemenue, 1989.— 141 c.

Ounmksonenus s aeteit. T.17. Xumus / I'nas.pen.B. A.Bonoaun, Bea.Hayu.pen.U.Jleeacon.— M.: ABanra +, 2003.— 640 c.

OprumoJl.Bona: kHHra 0 caMoM Ba)KHOM BelecTBe B Mupe: nep.c pun.—M.: Komnac I'ng, 2019.— 153 c.



19. Yeptrkos U.H., Xyxos I1. H. Xumudecknii SKCIEpUMEHT ¢ MaJIbIMU KOTHM4ecTBaMu peakTuBoB. M.: [IpocBemenue, 1989.— 191 c.
20. Caiitr MI'Y. [Iporpamma Kypca XUMHUH 715 ydamuxcst 8—9 kiaccoB 0011e00pa3oBaTeIbHOM ITKOJIEL.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caiitr ®UIIN. OTKpeITHIN OaHK 3aJaHM 111 POPMHUPOBAHUS €CTECTBEHHOHAYYHOM IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiit Enunas xosmekuus upoBhIX 00pa30BaTEIbHBIX PECYPCOB.

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

23. Caiit ®enepanbHblii HEHTP HHYOPMAITIOHHO-00Pa30BaTEIbHBIX PECYPCOB.

http://fcior.edu.ru/

B 00y4yenun xumun 00blIoe 3HaU€HUE UMEET IKCIIEPUMEHT. AHATU3UPYS Pe3yIbTaThl IPOBEIEHHBIX OIMbBITOB, yUallhecs YOeKJal0TCs B TOM, YTO T
WIM WUHBIE TEOPETUYECKUE MPEICTABJICHUS COOTBETCTBYIOT WJIM IPOTHUBOpPEYAT PEATbHOCTH. TOJBKO OCYILECTBIAS XMMHUYECKUN HKCIIEPUMEHT MOKHO
MIPOBEPUTH JIOCTOBEPHOCTh IMPOTHO30B, CAENAHHBIX Ha OCHOBAaHMM TEOpUHU. B mpolecce SKCIepUMEHTANbHOM paboThl yualuecss NpuoOpeTaroT OIBIT
MO3HAHUSL PEaTbHOCTH, SIBISIONIMICA BaKHBIM 3TarioM (OPMHUPOBAHHUSA Y HUX YOEKICHUH, KOTOpPbIE, B CBOIO OYEpE/b, COCTABISIOT OCHOBY HAyYHOTO
MHUPOBO33PEHUS.

Buenpenne oOopymoBanus 1udpoBoi mabopatopun meHTpa «Todka pocTa» IMO3BOJIUT KAaYeCTBEHHO W3MEHHTH IPOILECC OOYYCHUS XUMUHU.
KonnuecTBeHHBIE IKCIIEPUMEHTHI MMO3BOJIAT MOJy4aTh AOCTOBEPHYIO HH(POPMAIMIO O MPOTEKAHUU TE€X WM MHBIX XMMHUYECKUX IPOIeccax, O CBOMCTBAX
BemiecTB. Ha OCHOBE MOTy4eHHBIX SKCIIEPUMEHTAIBHBIX JaHHBIX 00y4aeMble CMOTYT CaMOCTOSTENIBHO JIeJaTh BBIBOJBI, 0000IIATh pE3yabTaThl, BBISBIATH
3aKOHOMEPHOCTH, YTO OJIHO3HAYHO OYAET CIOCOOCTBOBATH MOBBIIICHUIO MOTUBAIIMU 00Y4EHUS IIKOJILHUKOB.

s nu3ydyenust npeamera «XUMHUs» Ha 3Talie OCHOBHOTO 0011ero ooOpa3zoBanus orsoautcs 140 yacos:

8 xiracc —70 Jacos;

9 kiacc —70 yacoB (68 yacoB 10 MJIAHUPOBAHUIO).

Jannast oOpa3oBarenbHas ImporpamMma OOeCleurBaeT YCBOCHHME YYALTUMUCS BaXHEHIINX XUMHUYECKHX 3aKOHOB, TEOPUM M MOHATUH; (HOpMUPYET
MIPE/ICTAaBICHUE O POJIM XMMHUH B OKPY)KAIOIIEM MHpE U KU3HU yesioBeka. [Ipy 3TOM OCHOBHOE BHHMaHHUE yJENSEeTCs CYHIHOCTH XMMHYECKUX peakuuid u
METOJIaM MX OCYIIECTBIICHUS.

OpHMM U3 OCHOBHBIX IIPUHIIUIIOB IOCTPOEHHUS IPOTrPAMMBI SIBJISIETCS PUHIUI JOCTYIHOCTH. DKCIIEpPUMEHTAIbHbIE JaHHBIE, TIOJYyYEHHbIE YYallIUMHCS
MIPU BBINOJIHEHUN KOJMYECTBEHHBIX OMBITOB, MMO3BOJIAIOT YUAIIUMCS CAMOCTOSITENIBHO JI€JIaTh BBIBOJIBI, BBISBIATH 3aKOHOMEPHOCTHU. [101X0/1b1, 3a710°KEHHBIE
B COZIepKaHKe MPOTrpaMMbl Kypca, CO3/1al0T HE0OOXOIMMBbIE YCIOBHSI AJIsl CHCTEMHOIO YCBOSHHMSI yYalllUMUCS OCHOB HayKH, JUIsl 00€CIeUYeHUs pa3BUBAIOIIETO
U BOCTIMTHIBAIOIIETO BO3ACHCTBHS O0yUYeHHs Ha JTUYHOCTH ydaiierocs. @opMupyembie 3HaHHSI TOJDKHBI CTaTh OCHOBOM CHCTEMBI YOKICHHM IIKOIbHUKA,
LEHTPAJIBHBIM AJIPOM €r0 HAYYHOT'O MUPOBO33PEHUS.

Ha O6a3e wnentpa «Touka pocta» obecneunBaeTcst peaiau3alus oOpa30BaTeNbHBIX MPOrpaMM €CTECTBEHHOHAYYHOH H  TEXHOJIOTMYEeCKOH
HaIpaBJIEHHOCTEN, pa3pabOTaHHBIX B COOTBETCTBUM C TPEOOBAHMSIMH 3aKOHOAATENILCTBA B cpepe oOpa3oBaHMs U ¢ yUE€TOM pexoMeHnauuil denepaibHOTO
oreparopa yueOHOro npeaMera « XUMHUD».

OObpazoBatenbHas MporpaMmma MO3BOJIIET HHTEIPUPOBATh peain3yeMble MOAXOAbl, CTPYKTYPY U COJAEp:KaHHME MPU OpraHU3aluu OOyueHUs XUMUU B
8—09 knaccax, BEICTPOEHHOM Ha 0a3e J1000r0 U3 TOCTYNHBIX yuyeOHO-MeToarnueckux kKomiiekcos (YMK).

Hcnons3zoBanne obopynoBanus «Todka pocta» mpu peanu3anuu qaaHoi Ol mo3BossieT co30ams ycnosusn:.

— JUISL pacUIMpPEHHsl COIep>KaHMsI IIKOJBHOTO XUMUYECKOr0 00pa3oBaHus;



— /1715 IOBBIIIEHUSI IO3HABATEIbHONW aKTUBHOCTH 00Y4YaIOIIMXCsl B €CTECTBEHHOHAYYHOU 00J1acTH;

— IS pa3BUTHS JIMYHOCTU peOEHKA B IIporiecce 00y4YeHHs] XUMUH, €T0 CIIOCOOHOCTEH, OPMUPOBAHUS U YAOBIETBOPEHUS COLIMATBLHO 3HAYUMBIX
WHTEPECOB U TIOTPEOHOCTEHH;

— s paboThI C OAAPEHHBIMU ITKOJIbHUKAMH, OPTaHU3AIMH X PAa3BUTHS B PA3IUYHBIX 00JIACTSIX 00pa30BaTEbHON, TBOPUECKON JACSITEITLHOCTH.

ean u 3apaum

— Peanmzanusi OCHOBHBIX 00IIE0Opa30BaTENbHBIX IPOrPaMM II0 y4eOHBIM MpeAMETaM ECTECTBCHHOHAYYHOW HAIPaBICHHOCTH, B TOM YHCIE B pamKax
BHEYPOYHOI JIeITEIbHOCTH 00YYaroIIXCs;

— BBEJICHHUE COBPEMEHHBIX CPEACTB 0OYUEHHUSI U BOCIUTAHUS JJISl U3yUEHUS (B TOM UHKCIIE SKCIIEPUMEHTAIBLHOI0) IUCHUILIMH (MO el ) eCTECTBEHHOHAYYHON
HaANpaBJICHHOCTH IIPpHU pCain3aliliii OCHOBHBIX O6L[IeO6paSOBaTCJIbHBIX nporpaMm U JOIOJIHUTCIIBHBIX O6LL[CO6p8.30BaTCJILHLIX nporpamMm, B TOM 4YHCJIC OJIA
pacuIupeHust CoAepKaHus yueOHOTro npeaMera « XUuMHsD».

— BOBJICYCHHUC yYALIUXCS B IIPOCKTHYIO ACATEIBHOCTb.

[IpodunpHeli KoMIUIEKT o00OOpyaoBaHusa IieHTpa «Touka pocrta» oOecneunBaeT 3(PGEKTUBHOE [OCTHXKEHHE OOpa30BaTENbHBIX PE3YIbTATOB
00y4aroImuMHCs 10 TIPOTrpaMMaM €CTECTBEHHOHAYYHON HANpaBICHHOCTH, BO3MOYKHOCTh YIITYOJEHHOTO M3YYEHUS OTICIBHBIX MPEIMETOB, B TOM YHCIE JJIS
dbopMUpOBaHUS U300pETATENBCKOTO, KPEAaTUBHOTO, KPUTHUECKOTO MBILIUICHUS, Pa3BUTHS (PYHKIIMOHAIBHON T'PAMOTHOCTH y OOYYaroIIMXCS, B TOM YHUCIIE
€CTECTBEHHOHAYYHON U MaTeMaTUYECKO.

DKCIEpUMEHT SIBJIIETCS UCTOYHHKOM 3HAHUW M KPUTEPHEM UX MCTUHHOCTU B Hayke. KoHilenius coBpeMeHHOro o0pa3oBaHus MOpa3yMeBaeT, yTo B
y4eOHOM SKCIIEPUMEHTE BEAYIIYIO POJIb JOJDKEH 3aHATh CAMOCTOSTEIbHBIN HCCIIEI0BATEIbCKUN YYCHHYECKUI IKCIICPUMEHT.

CoBpeMeHHbIE IKCIIEPUMEHTAIbHBIE UCCIEI0BAHUS 110 XUMHUH YK€ TPYIHO MPEACTaBUTh 0€3 UCIOIB30BaHUs HE TOJIBKO aHAIOTOBBIX, HO M IU(POBBIX
u3MepuTenbHbix npudopoB. B denepansnom [NocymapcrBenHom Oo6pazoBatenbHoM Cranpapre (PI'OC) mpommcaHo, 4TO OAHHUM U3 YHUBEPCATBHBIX
y4eOHBIX IeUCTBUH, MPUOOPETAEMbIX YUAITUMHUCS, TOJIKHO CTaTh YMEHUE
«MPOBEJICHUST OMBITOB, MPOCTHIX YKCHEPUMEHTAIHHBIX HCCIEAOBAHHM, MPSIMBIX U KOCBEHHBIX M3MEPEHUHN C HCIOJIH30BAHUEM AHAJIIOTOBBIX W HHUQPPOBHIX
MU3MEPUTENBHBIX TPHOOPOBY.

VY4eOHbIN SKCIIEPUMEHT 110 XUMHUHU, POBOJAUMBINA Ha TPAAUIIMOHHOM 00OpYy/IOBaHUH, 0€3 MpUMEeHEHUsI IU(PPOBHIX JaOOpATOPUiA, HE MOXKET MO3BOJIUTh
B [TOJIHOM Mepe PEIINTh BCE 33Ja4l B COBPEMEHHOU LIKOJIE. DTO CBSA3aHO C PSIIOM MPUYMH:

—  TPAAUIIMOHHOE IIKOJILHOE O0OpYJOBaHHUE M3-32 OTPAHHYCHHS] TEXHUYECKHX BO3MOXKHOCTEH HE MO3BOJISIET MPOBOJAUTH MHOTHE KOJIMYECTBEHHBIC

HCCIIEIOBaHMS;

—  JUTUTENBHOCTH MPOBEACHUS XMMHUECKHUX MCCIEAOBAHNUN HE BCETJa COTTIACYETCS C JITUTEIBHOCTHIO yUEOHBIX 3aHITHIA;

—  BO3MOXKHOCTH MPOBEJICHUS MHOTUX UCCIIEIOBAHUN OTpaHUYMBAETCS TPEOOBAHUSIMU TEXHUKH 0€30MacHOCTH U JIp.

[Mudposass naboparopus TOTHOCTHIO MEHSET METOAMKY M COJAEpKaHHE OHKCIEPUMEHTAIbHOW JEATEIbHOCTH M pEIIaeT BhIIICTIEPEUHCICHHbBIE
npoOaemsl. [IIupokuit CeKTp AATYUKOB MO3BOJISIET YYAIIMMCS 3HAKOMHUTBCS C TTapaMeTpaMHi XUMHYECKOTO SKCIIEPUMEHTA HE TOJIBKO Ha KQY€CTBEHHOM, HO H
Ha KOJM4YecTBEHHOM ypoBHe. [ludpoas mabopatopust mo3BOJII€T BECTH JIUTENBHBIN IKCIEPUMEHT Jake B OTCYTCTBHE HKCIIEPUMEHTATOpa, a 4acToTa MX
U3MEPEHUI
HETO/BJIACTHA YEJIOBEYECKOMY BOCTIPUSITHIO.

B mporecce hopmupoBanms SKCIIEpUMEHTATBHBIX YMEHUH YUEHHUK 00ydaeTcs MpeACTaBIsATh HH()OPMAIUIO 00 UCCIICIOBAHUH B YETHIPEX BHIAX:

— B BepOaJbHOM: OMUCHIBATH HKCIEPUMEHT, CO3[aBaTh CIOBECHYIO MOJENb JKCIEPUMEHTa, (PUKCUPOBATh BHUMAHHE Ha W3MEPSEMBIX BEIUUYHHAX,
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TCPMUHOJIOTUH,

B TAaOJMYHOM: 3alOJNHATH TaONUIBl NAaHHBIX, JISKANIMX B OCHOBE IMOCTPOCHHs TpaduKoB (IPU ITOM Yy YyYAIIUXCS BO3HHKACT TEPBUYHOC
MPEACTABICHUE O MacIITabax BEIMYNH);

B Irpau4ecKoOM: CTPOUTh Tpa(uKH 1Mo TaOIMYHBIM TaHHBIM, YTO JaET BOZMOXKHOCTh MEPEX0a K BBIABIKEHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH
MCXKAY BCIMYMHAMU (HpI/I OTOM YYHUTCJIb IMOKAa3bIBACT MPCHUMYLICCTBO B BHU3YyaIM3allUU 3aBUCUMOCTEN MCXKAY BCIWYMHAMH, HArJIAOAHOCTL U
MHOTOMEPHOCTB);

B BHJIC MATEMAaTUYCCKUX YPABHCHUI: JaBaTh MATEMAaTHICCKOE OMMCAHNE B3aMMOCBS3H BEIMYMH, MaTeMaTHIeCKOe 0000ITCHHE.

[lepexon OT KaXJOro 3Tama IpeicTaBIeHHs MHPOPMAIMM 3aHHUMAET JIOBOJILHO OOJIBIION NMPOMEXYTOK BpeMeHu. B 7—=8 kiaccax 3ToT mporecc
HE00XO0/MM, HO B CTapIIMX KJIaccaX MOXKHO ObUIO ObI 3TO BpeMs MOTPAaTUTh Ha pelieHue Oojiee BaXKHbIX 3a1ad. B 3Tom muaHe mudpoble 1abopaTopuu
CYIIECTBEHHO SKOHOMST BpeMs. DTO BpeMs MOXHO motpatuTh corsacHo ®I'OC Ha ¢GopMmMupoBaHHE HCCIIEAOBATENBCKUX YMEHHHM YYalIuxcsi, KOTOpPbIE
BBIPAXKAIOTCS B CICAYIOIINUX ACHCTBUAX:

orpeeNieHue MpoOIEMBL;

MOCTaHOBKA MCCIICIOBATEILCKOM 3a/1a4H;
IUTAHUPOBAHKE PEIICHHS 3a1a4H;

MOCTPOCHUE MOJICIICIH;

BBIJIBIDKCHHE THUIIOTE3;

IKCIIEPUMEHTANIbHAS TPOBEPKA TUITOTE3;

aHaJIM3 JAHHBIX YKCIIEPUMECHTOB WJIH HAOJIIOICHHIA;
(bopMynHpOBaHUE BHIBOJIOB.



1. IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMObI

BHEYpPOUHOH aAessTebHOCTH «XUMMUS»

1Jis 8-9 KJ1acCOB ¢ MCMOJIB30BAHUEM 000pYyAOBaHUSA HEeHTPa « Touka pocTay
C OIIMCAaHUEM YHUBEPCAJIBbHBIX y‘leﬁHbIX HeﬁCTBHﬁ, HOCTUTAEMBIX Oﬁy‘lalOIllI/IMl/ICH

JIuunocmmuuie pezyromamot
Obyuarowuiica nNOIYUUM O3MONCHOCL 01 POPMUPOBAHUSA CedVIoOuuUX aAuyHocmubix YV/I:

ompeieJICHue MOTHBAIIMN U3YUCHHUS y4eOHOTO MaTepHaia;

OIICHUBAaHME YCBAWBAEMOT0 Y4EOHOTO MaTepHalia, UCXO/I U3 COLUATBHBIX U JUYHOCTHBIX [ICHHOCTEH;

ITIOBBIIIICHHUEC CBOCT O O6pa3OBaTeJILHOFO ypOBHSI nu ypOBH?I TOTOBHOCTH K I/IBy‘IeHI/IIO OCHOBHBIX I/ICTOqueCKI/IX CO6I>ITI/II71, CBA3aHHBIX C paSBI/ITI/IeM
XUMHHU U O0IIECTBA;

3HAaHWE TIPABUJI IOBE/ICHUS B UYPE3BBIYAMHBIX CUTYAIIUAX;

OIICHUBAHHE COIUATBLHON 3HAYMMOCTH MPOPECCUi, CBI3aHHBIX C XUMHUEH;

BJIa/ICHUE TIPaBHJIaMU 0€30M1acCHOTO OOpaIeHHs ¢ XUMHUECKUMHU BEUIECTBAMH U 000PYAOBaHUEM, MPOSBICHHE SKOJIOTHYECKON KYIbTYpPHI.

Memanpeomemmoie pe3yiomamnol
Pecynamuesnvie

Obyuarowuiics noay4um 603MONCHOCIb 01 (POPMUPOBAHUS CLeOVIOUUX pe2yaamusHuix Y V/I:

IeNIeTIoyIaraHye, BKJII0Yasl IOCTAaHOBKY HOBBIX IIeJel, IpeoOpa3oBaHHE MPAKTUYECKOW 3aJaud B IIO3HABATEJIBHYIO, CAMOCTOSATENBHBIN aHann3
YCIIOBHIA JTOCTMKECHUS LIEJIM Ha OCHOBE Yy4&Ta BBIJICIIEHHBIX YUHTEIEM OPHEHTHPOB JCHUCTBHS B HOBOM Y4eOHOM MaTepHalie; IUIaHWPOBAHHUE ITYTH
JOCTHIKEHUS LIeTeH;

YCTaHAaBJIEHUE 11€JIEBbIX IPUOPUTETOB, BbIJICICHNUE aIbTEPHATUBHBIX CIIOCOOOB JOCTHXKEHMS LIETH U BEIOOP Hanbosee 3pPpexkTuBHOro crnocooa;
YMEHHE CAMOCTOSTETFHO KOHTPOJIMPOBATH CBOE BPEMSI M YIIPABIIATH MM,

YMEHHE IPUHUMATH PEIICHUS B TIPOOIEMHON CUTYaINH;

MIOCTAHOBKA y4eOHBIX 337124, COCTaBJICHHUE IJIaHA U TOCJI€0BATEIbHOCTH JIeHCTBUI;

opraxnu3zanys pabouero Mecra MpH BBIIIOJIHEHUH XUMHUECKOT0 SKCIIEPUMEHTA;

MIPOrHO3UPOBAHME PE3YJIbTATOB 00YyUSHHMSI, OLIEHUBAaHNE YCBOCHHOTO MaTepHaa, OlleHKa KaueCcTBa U YPOBHS MOJYYSHHBIX 3HAHUH, KOPPEKIHA TUIaHa
U criocoba necTBUs Py HEOOXOTUMOCTH.

Ilo3nasamenvHole

Obyuarowuiicst NOIY4YUm 803MONCHOCHb OJ1s1 hopMUPOBAHU CLedYIoWUX no3HasamenvHulx Y'V/I:

INOMCK U BBIACIICHUC I/IH(pOpMaI_II/II/I;



aHaNu3 yCcJIoBUH U TpeOoBaHUil 3a1a4n, BBIOOD, COMOCTABICHNE M 0O0OCHOBaHHE CII0C00a pEIIeHuUs 3a1a4H;

BbIOOp Hanbosee 3PPEKTUBHBIX CIOCOOOB PEIICHHS 3a/1a4l B 3aBUCIMOCTH OT KOHKPETHBIX YCIIOBHIA;

BBIJIBUKEHUE 1 000CHOBaHME TUIIOTE3bI, BEIOOP criocoba e€ mpoBepKHy;

CaMOCTOATENIFHOE CO3/IaHHIE AITOPUTMA AEATEILHOCTH MPH PELISHUH POOJIEM TBOPUECKOTO M MTOMCKOBOTO XapaKTepa;

YMEHHS XapaKTepHU30BaTh BEIECTBA 10 COCTAaBY, CTPOCHUIO U CBOICTBaM;

OIMCHIBAaHNE CBOMCTB: TBEPBIX, )KUAKHX, Ta3000pa3HbIX BEIIECTB, BHIICICHUE UX CYIIECTBEHHBIX IPU3HAKOB;

N300pakeHNE COCTaBa MPOCTEHUIINX BEIIECTB C MTOMOIIBI0 XUMHYECKUX (POPMYIT M CYITHOCTH XUMHUYECKUX PEAKLHUIl C TIOMOIIBI0 XUMHYECKUX

YpaBHEHUH;

IMPOBCACHUC H&6JIIOI[€HPII>1, OIMMHUCAaHUC ITPHU3HAKOB U yCJIOBPIfI TCUCHHUA XUMHYCCKHUX peaKuHﬁ, BBIITOJIHCHHUEC XUMHUYCCKOI'O SKCIICPUMEHTA, BHIBOJbI HA

OCHOBE aHaJIM3a HAOIIOICHUH 32 SKCIIEPUMEHTOM, PELICHNE 33a4, TOJy4YeHHEe XUMUYECKON HH(OpMAIK U3 pa3IMYHbIX HCTOYHHUKOB;

YMCHHE OPraHU30BbIBATE UCCIIECAO0OBAHNE C LCIIBIO IIPOBECPKU T'MITIOTE3;
YMCHUEC A€IaTh YMO3aKIKOUCHUSA (I/IH,I[yKTI/IBHOG H 110 aHaJ'IOFI/II/I) " BBIBOJbI,
YMCHUC 00BEKTUBHO OLCHUBATb I/IH(bOpMaL[I/IIO 0 BCHICCTBAX U XUMHUYCCKUX IMPOLECCAX, KPUTUICCKU OTHOCUTHCA K HCGBIIOHayT{HOfI PIH(l)OpMaI_[I/II/I.

KOMMVHMKGmuSHbl@

Obyuarowuiics NOIYUUM 8O3MONCHOCTD 01 POPMUPOBAHUSA CLeOVIOUWUX KOMMYHUKamuenvix YV/I[

IIOJIHOE U TOYHOE BBIPAKEHUE CBOUX MBICIIEW B COOTBETCTBUH C 3a7ja4aMU U YCIOBUSAMH KOMMYHHKAIUY;

aJIeKBaTHOE UCIIOJb30BaHUE PEUYEBBIX CPEICTB I y4acTHsI B TUCKYCCUM M apTyMEHTALUU CBOEH MO3ULIUU, YMEHUE NPEACTABIIATE KOHKPETHOE
coJiepKaHue ¢ COOOLIEHUEM €ro B MUCbMEHHOM U YCTHOM (opMme, olpeiesieHue clioco00B B3auMOICHCTBUSA, COTPYIHUYECTBO B IOUCKE U cOope
nH(pOpMAIIHH;

oIpeJiesIeHUe CII0cOO0B B3aUMO/IEHCTBUS, COTPYIHUUECTBO B TIOUCKE U cOOpe HH(POPMALIMK, yYacTHE B AMAJIOre, INIAHUPOBaHKUE OOIIUX CIOCOO0B
paloThl, MPOSBJICHNE YBAXKUTEIBHOTO OTHOIIEHUS K JIPYTUM yYalllUMCsl; OIIMCaHUEe COACP KaHUS BBIOJIHAEMbIX ACHCTBUI € 1IeJIbI0 OPUEHTUPOBKHU B
MIPeIMETHO- PAKTUUECKOH 1eATEeIbHOCTH; YMEHHUS YUUTHIBATh Pa3Hble MHEHHUS U CTPEMUTHCS K KOOPAMHALIMY PA3IMYHBIX MO3UIIUN B
COTPYIHHUYECTBE;

(dbopMynpoBaTh COOCTBEHHOE MHEHHE U TIO3UIINIO, apTyMEHTHUPOBATh U KOOPIAWHUPOBATH €€ C MO3ULUSIMU NApTHEPOB B COTPYIHUYECTBE MPU
BBIPaOOTKE OOIIETO PelIeHUs] B COBMECTHOU JIEATETbHOCTH;

OCYILECTBIATh B3aUMHBII KOHTPOJIb M OKA3bIBaTh B COTPYIHUYECTBE HEOOXOJUMYIO B3aUMOIIOMOIIIb;

IUTAaHUPOBATh O0IIKE CLIOCOOBI pabOThI; OCYLIECTBIATH KOHTPOJIb, KOPPEKIIMIO, OLIEHKY JAEUCTBUI MapTHEPA, YMETh YOEKIaTh;

HCIIOJIb30BaTh a/1eKBAaTHBIE SI3bIKOBBIE CPE/ICTBA JJI1 OTOOPAaYKEHUSI CBOUX UYBCTB, MBICIIEH, MOTUBOB U OTPEOHOCTEH; 0TOOpakaTh B peuu
(omucanue, 00bICHEHUE) COIEPKAHNE COBEPIIAEMBIX JIEUCTBUM, Kak B (popMe rpOMKOIl colmain3upoBaHHON peun, Tak U B popMe BHYTPEHHEN peun;
pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHIIMIO, NCTIOIb3Ysl CPEACTBA YCTHOW U MUChMEHHON KOMMYHUKALIUMH MTPH paboTe ¢ TeKCTaMH yuyeOHUKA U
JOTIOJTHUTEIBHOM TUTEepaTypoid, CIPaBOYHBIMHU TaOJIULIAMH, TPOSBIISTE TOTOBHOCTh K YBaXXEHUIO MHOM TOYKHU 3pEHUS MPU OOCYKICHUU PE3YIIbTaTOB
BBITIOJTHCHHOU PaOOTHI.



Ilpeomemmnoie pesyromamul
Obyuarowuiics Hayuumcs:

HPUMEHSTh OCHOBHBIC METO/IbI TO3HAHMUS: HAOIIOICHHE, U3MEPEHUE, SKCIICPUMEHT;

OIKCBIBATh CBOMCTBA TBEPBIX, KHUKHX, Ta3000pa3HbIX BEIIECTB, BBIICISS UX CYLICCTBEHHbIC IIPH3HAKY;

PacKpbIBaTh CMBICI 3aKOHA COXPAHEHHUS MAcChl BELIECTB, ATOMHO-MOJICKYJISIPHOM TECOPUH;

paznuyaTh XUMHYECKUE U (PU3NUCCKUE SBIICHHS,

Ha3bIBaTh [IPU3HAKU U YCIIOBUS MIPOTEKAHUS XHMMHUYECKUX PEaKIIUii;

coOr0IaTh MpaBuiia 6e30MacHol pabOoThI IPH MPOBEICHUH OIIBITOB;

MOJIb30BAThCS JTA0OPATOPHBIM 000PYJOBAHUEM U TTOCYI0M;

noJy4aTh, coOMpaTh ra3oo0pa3Hbie BEIIECTBA M PACHO3HABATh MX; XapaKTepPH30BaTh (PU3MYECKUE M XUMHYCCKHE CBOWMCTBA OCHOBHBIX KJIACCOB
HCOPraHNYCCKUX COC,HI/IHGHI/II;’I, MMPOBOAUTDH OIIBITHI, TIOATBCPIKAAOIINEC XUMUYCCKUC CBOICTBa HU3YYCHHBIX KJIACCOB HCOPIraHNMYCCKUX BCIICCTB,
PACKpBIBaTh CMBICI TOHSTHS «PACTBOP», BBIYMCIIATH MACCOBYIO JIOJIO PACTBOPEHHOIO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPBI C OMpEaeIEHHON
MacCOBOH J10J1eii pacTBOPEHHOTO BEIIECTBA,;

XapaKTCpU30BaTh 3aBUCHUMOCTH (1)I/I3I/I‘I€CKI/IX CBOMCTB BEUICCTB OT THIIA KpHCTaJ’IJ’IH‘IeCKOfI peHIéTKI/I, ONpCACIIAAITb BUL XUMHUYECKON CBSI3H B
HCOPTraHNYCCKUX COCANHCHUSIX

PacKpbIBaTh OCHOBHBIC TTOJIOKCHUSI TCOPHH DICKTPOIUTHUSCKOM JAUCCOLUALIUNH, COCTABISITh YPABHEHHS 3JICKTPOIUTHUCCKONW JAUCCOLMALUH KUCIIOT,
IIeJI0YEeH, CoNeil U peakiuii HOHHOrO OOMEHa,;

PaCKpBIBATL CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/If/'I, OIpCACIIATL OKHUCIUTCIIb M BOCCTAHOBHUTCIIb, COCTABJIATH YPAaBHCHUA
OKHUCITUTENIbHO-BOCCTAHOBHUTEIIbHBIX PEAKIHN;

Ha3bIBATh q)aKTOpI)I, BJIMAIOIIME HA CKOPOCTH XUMHYECKON pCaKkuuu;

XapaKTCPU30BaTh B3AUMOCBA3b MCKY COCTAaBOM, CTPOCHUEM U CBOMCTBAMH HEMETAJIJIOB U MCTAJIJIOB,

MMPOBOAWTE OIIBITHI IO MOJYUCHUTIO U U3YYCHHUIO XUMHUYCCKUX CBOMWCTB PA3JIMYHBIX BCUICCTB;

IrPaMOTHO 00pPAIIaThCs C BEHIECTBAMHU B MIOBCEHEBHOW KU3HHU.

Obyuarouguiica noayuunm 603M0HCHOCHb HAYUUMBCA:

BBIIBUTaTh U MPOBEPATH SKCIIEPUMEHTAIBHO FMIIOTE3bl O XMMUYECKHUX CBOMCTBAX BEILIECTB HA OCHOBE UX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH
BCTYyIIaTh B XUMHUYECKHE PEAKIIMH, O XaPAKTEPE U MPOJYKTAX PA3IMYHBIX XUMUYECKUX PEAKLINM;

XapaKTepU30BaTh BEILECTBA I10 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTAHABIUBATH IPUYNHHO-CIICICTBEHHBIE CBA3U MEXAY JaHHBIMU
XapaKkTEepUCTUKAMHU BEIIECTBA;

COCTABJIATh MOJIEKYJISIPHBIE U IIOJIHBIE HOHHBIE YPABHEHHUSI 110 COKpPALIEHHBIM HOHHBIM YPAaBHEHUSM;

IIPOTHO3UPOBATh CIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIbHBIE UM BOCCTAHOBUTEIbHbIE CBOMCTBA C YUETOM CTEIIEHEH OKMCIIEHUS 3JIEMEHTOB,
BXOJSILMX B €r0 COCTaB;

BBIIBUTaTh U MPOBEPATH HKCIIEPUMEHTAIBLHO THIIOTE3bI O Pe3yJIbTaTax BO3ACHCTBUS pa3aINdHbIX (JaKTOPOB HA U3MEHEHUE CKOPOCTH XMMHUYECKOMN
peakuuy;



—  HCIOJB30BaTh MPUOOPETEHHBIC 3HAHUSA JJIS1 SKOJIOTMYECKH TPaMOTHOTO MTOBEJICHHSI B OKPY>KalOLIel cpee;

—  HCIOJB30BaTh NPUOOPETEHHBIE KIIIOUEBbIE KOMIIETCHIIMU TPU BHIOJHEHNUH MPOEKTOB M PEIICHUH y4eOHO-MCCIIeJOBATENIbCKUX 3a/1a4 [0 U3YUYEHUIO
CBOWCTB, CITOCOOOB MOJYUYEHHUS M paclio3HABAaHU BELIECTB;

—  0OBEKTUBHO OLIEHUBATh HH(POPMALIHIO O BELIECTBAX U XUMUYECKUX ITPOLECcCaX;

—  OCO3HaBaTh 3HaUEHHE TEOPETUUYECKUX 3HAHUI M0 XUMHUH [yl IPAKTUYECKOH 1€ TEIbHOCTH YeJIOBEKa,
CO3/1aBaTh MOJIEM U CXEMBI JIJIs peIlIeHHUs y4eOHbIX U MO3HABATENbHBIX 3a/1a4; HOHUMAaTh HEOOXOUMOCTb COOIIOIEHUS MTPEITUCAHUH,

npeajiara€MabiX B MHCTPYKIUAX 1O UCIIOJIB30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XUMHH U Ap.

(I)OprI KOHTPOJIHA

Dopmuposanue HKT-komnemenmuocmu o0yuarnuuxcs

VY4eHuK Hay4uTCs:

- HCIOJb30BaTh pa3Hble IpPUEMbI MOMCKa MH(GOpPMALMU Ha NEPCOHAJIbHOM KOMIIBIOTEpE B 0Opa30BaTEIbHOM IPOCTPAHCTBE C HCIIOJIb30BAaHHEM OOOPYIOBaHUS
uudpoBoit 1abopaTopuu;

- HCIOJIb30BaTh pa3IMYHbIE CIIOCOOBI XpaHEHUS M BU3yalu3alui HH(GOPMAIUK, B TOM YHucCiie, B rpaduueckoil popme

Dopmuposanue KOMnemeHMHOCHU 8 001ACMU ONBIMHO-IKCNEPUMEHMATLHOU U RPOEKMHOU 0eAMeTbHOCIU

VYd4eHUK HAay4YHTCS TUTAHUPOBATh M BBIMOJHITH Yy4eOHOE HCCIIEIOBAHWE M yYEOHBINH MPOEKT, MCIONB3Ysl 000pYAOBaHHE, MOJEIH, METOAbI, IPUEMbI, aJeKBATHBIC
UCCIeyeMoit mpobieme.

VY4YeHUK NOJTy4UT BO3MOKHOCTh HAYYHUTHCS CAMOCTOSITEIBHO 3a/lyMbIBaTh, IUTAHUPOBATDH U BBIIIOJIHATH YUeOHOE HCCIIENOBaHNE, yUeOHBIH U COIMATIBHBIN MMPOEKT IO
€CTECTBEHHOHAYyYHO! HAIIPaBJICHHOCTH.

Yuem pesynomamoe eneypounoii 0oeamenvnocmu

Dopmbl U nepuUOOUYHOCHb KOHMPOJIA

Bxoonou konmpons npoBOAUTCS B Hayajie yueOHOTO0 rojia /Ui IPOBEPKU HAYAIbHBIX 3HAHUI U YMEHHH 00yJaromuxcs.

Texywuii KoHmpoab TPOBOJUTCS HA KaXKIOM 3aHATUH B (POpPME MeJarorndyeckoro HaOmoAeHu .

Tecmosbiti KoHmpoIbL OCYLIECTBIISAETCS IO OKOHYAHUM W3YUYEHHUS KaXKI0ro pas3zena.

Ilpomesicymounas ammecmayus TIPOBOIUTCS B KOHIE y4yeOHOro rojga B (opMe 3alIMThl MPOEKTa TMO3BOJISET MPOBECTU aHAIU3 PE3YJIbTAaTHBHOCTH OCBOCHHS
00yYaroIUMHKCS OCHOB OTBITHO-IKCIIEPUMEHTAIBHON U MPOEKTHOW JACATEIILHOCTH TAHHOTO Kypca BHEYPOUHOU JAEATEIBHOCTH « DKCIIEPUMEHTATbHAS XUMUS.

Kpumepuu oyenku pesynomamos 0c60eHus npozpammol Kypca

Pabota o0yuaromuxcsi OEHUBAETCs 110 TPEXYPOBHEBOM 1IKaJe, MPEANoaraouiel Haluuue caeyoIuX YPOBHEH OCBOEHNUS MPOrPaMMHOI0 MaTepHuaa: BHICOKHIA,
CpEeIHMN, HU3KUN.

Bbicokmii ypoBeHb: OOydYaroImuiicss JEMOHCTPHUPYET BBICOKYIO OTBETCTBEHHOCTh W 3aHMHTEPECOBAHHOCTh B OOpPa30BATEIbHON MJEATEIBHOCTH, IPOSBISET
MHHUIMATHUBY, HE MPOITYCKAET 3aHATHUS 0€3 yBaKUTEIbHOMN MPHUUUHBI, IEMOHCTPUPYET BBICOKHI YPOBEHb 3HAHUM W KOMIIETCHIINH, BIIaIe€T Ha BBICOKOM TBOPYECKOM
YPOBHE MPUOOPETEHHBIMU B X0/1€ U3Y4UEHUS IPOrPaMMbl YMEHHUSIMU U HaBbIKAMU;
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Cpeanuii ypoBeHb: 00ydalOIIMHCS JEMOHCTPUPYET OTBETCTBEHHOCTh W 3aMHTEPECOBAHHOCTH B 00Pa30BaTENbHOMN JAEATEILHOCTH, MPOSBIAET XOPOIIN YPOBEHb
3HAaHUM U KOMIETEHIN; NHUIIMATUBBl HE MPOSBIIET, HO CIOCOOEH MOAJIEPKUBATh WHUIIMATOPA B MPEAaracMoM MoJjie IeATeIbHOCTH, B JOCTaTOYHOW CTENEeHU
BJIa/ICET NOJYyYaeMbIMU B XO/I€ U3YUYEHHUS IPOrpaMMbl YMEHUSIMU U HaBBIKaAMHU;

Hu3skuii ypoBeHb: 0Oyyaromuiicss 1eMOHCTPUPYET HEIOCTATOYHYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00pa30BATEIbHOW AESITEIHLHOCTH, MOCEIIAET
3aHATUSA OT Cllydasi K CIy4yalo, MOKa3bIBAaeT YAOBJIETBOPUTENbHBIM YPOBEHb 3HAHUN M KOMIIETEHILUH, B 1I€JIOM cJ1a00 BIaJEeT MOITYyYaeMbIMU B XO0J€ U3y4eHUS
MPOrpaMMbl YMEHHUSIMH U HABBIKAMH.

®opMbI pe3yJbTATOB OCBOEHHUSI MPOTPAMMbI BHEYPOUYHOM /1eATEIbHOCTH:

1. OT™MeTKa YpOBHS JOCTHXKEHUI 00y4aromerocs B JUCTE MeJarornueckKoro HaOIro1eHus;

2. 3amucH B )KypHase y4€Ta 0 pe3yJIbTaTUBHOCTH y4acTUsl O0YYaIOLINXCsl B MEPOIPUATHAX Pa3HOTO BUIA M YPOBHSA (AUIUIOM, TpamMoTa, 6J1aro4apHOCTb, APYToe);

3. 3anmcu B )xypHasie yuéta 00 y4aCTHU B BBIC3HBIX MEPOTIPHATHUSIX.
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2. COAEPKAHUE ITPOTI'PAMMBbI

BHeypouHOii nesiteqibHOCTH « XUMMUSA» 115 8 kiaacca (70 yacos)
C HCII0JIb30BaHUEeM 000py10BaHMs HM(POBOIi 1abopaTopuu
«Touka pocra»
Paznen 1. OcHOBBI 3KCIIEPUMEHTATBHOM XUMHUHU (22 4)
XuMuUs — HayKa dKCIepuMeHTalbHass. BBoaHBIN HHCTpYKTax 1o Th
Jemoncmpayuonnwtii 3xkcnepumenm Ne 1.03nakomiieHue ¢ 1a00paToOpHEIM 000pYyI0BaHHEM; PUEMBI O€30TTACHON pabOTHI C HUM.
Ilpakmuueckan paboma Ne 1. IlpaBuia TexHUKU O0e30MacHOCTHU MpH paboTe ¢ 1abopaTopHbIM 000pyaoBaHueM. 3ydeHue cTpoeHus miiaMeHn
Mertoabl MO3HAHUS B XUMHUH. DKCIIEPUMEHTANIbHBIE OCHOBBI XUMHUH
Jlabopamopnuiii onvim Nel.PaccMoTpeHue BEIIECTB € pa3InYHbIMU (U3UUYECKUMU CBOMCTBaMH (Meb, Kele30, IIUHK, cepa, BOJa, XJIOPH HATpUs
Jlabopamopnuiii onvtm Ne 2. «J1o kKaKkoii TemMrepaTypbl MO’KHO HarpeTh BEIIECTBO?»
Jlabopamopnuiii onvim JNe3./3ydeHue CBOICTB BEIIECTB: HarpeBaHUE BOJIbI, HarpeBaHue okcuaa kpemuus (IV).
Jlabopamopnuiit onvim Ne 4. «I3mepeHne TemnepaTypbl KUIIEHHS BOJbI C IOMOIIBIO IaTYMKA TEMIIEPATYPbl U TEPMOMETPA
Jlabopamopnuiii onvim Ne 5.«Omnpeenenue TeMrnepaTypsl IUIaBICHUS U KPUCTAJUTM3AIMHI METaIa
[lepBoHavabHBIE XUMUYECKUE MTOHATHS. UHCTHIE BELIECTBA U CMECH
Jlabopamopnutii onvim Ne6. ViccnenoBanue GU3NUYECKUX U XUMUYECKUX CBOMCTB MPUPOIHBIX BEIIECTB (M3BECTHSIKOB).
Yuctele BemecTBa U cMecu. CriocoObl pa3ziesieHus: CMeceil: IeHCTBUE MarHUTOM, OTCTauBaHue, GUIbTPOBAHKE, BbIIIapUBaHUE, KPUCTAUIN3ALINS,
JTUCTHUIUISIIHS.
Jlabopamopnuiit onvim Nel. Pa3neneHue cMecu jKeJI€3HbIX OMMUIIOK U CEPBI C IOMOIIbIO MarHuTa.
Jlabopamopnuiii onvim JNeB8.IlpurotoBrieHue u pa3aelieHue CMECH XKeJe3a U Cepbl, pa3/ieieHue CMECH HETH U BOJBI (PACTUTEILHOTO Macja U BObI).
Ilpakmuueckasa paboma Ne 2. OBrnafieHrie HaBbIKaMU pa3/ieJIeHUs OJHOPOJHBIX U HEOJAHOPOIAHBIX CMeceil: OTCTauBaHue, (PUIbTPOBaHKE, BbIIApUBAHUE,
KpUCTAIITU3aIs, TUCTUILIALMS (TIeperoHKa).
dusnyueckre 1 XUMUIECKHUE SIBJICHUSI.
Jlemoncmpayuonnsiit 3kcnepumenm Ne 2. «BpiieneHue U MOraoeHne Teria — IpUu3HaK XUMUYECKOW PeaKIum
Jlabopamopnutii onvim Ne9.Ilpumepbl PU3NIECKUX SBIICHUN: CTHOAHUE CTEKISHHOW TPYOKH, KUTITYCHUE BOJIBI, IIABJICHHUE TTapaduHa.
Jlabopamopnutii onvim Nel0.IlpumMepsl XUMUUECKUX SIBICHUN: TOPEHHE APEBECHUHBI, B3aUMOJICHCTBIE MpaMopa C COJISTHON KHUCIOTOM.
ATOMBI 1 MOJIEKYJIBI, MOHBI. BeriecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO cTpoeHus. Kpucramindyeckue pemerku.
Jlemoncmpayuonnsiit onvtm Ne 3.«TemnepaTypa MmiIaBIeHHUS BEIIECTB C Pa3HBIMU THIIAMH KPUCTAIITUYECKUX PEIIETOKY
[IpocTeie u cnoxHbIE BemecTBa. XUMHUYECKUN 3JIEMEHT. XUMHUYECKU 3HaK. [IpocThie BemecTa: MeTaaibl U HEMETAJIbI.
Jlabopamopnutii onetm Ne 11. 3HakoMCTBO ¢ 00pa3iaMy MPOCTHIX BEIIECTB: METAIJIOB U HeMeTaJl1oB. OnucaHue CBOMCTB.
Jlabopamopuutii onvim Nel2 . 113ydenue oOpa3IioB METANIOB M HEMETAIIOB (CepHl, JKelie3a, alFOMUHUS, rpaduTa, Mean U ap.).
Cno>xHbl€ BEILIECTBA UX COCTAB U CBOMCTBA.
Jlabopamopnuwtit onvim Ne 13. 3HakOMCTBO ¢ 00pa3iaMy CIIOKHBIX BEIIECTB, MUHEPAIOB U TOPHBIX TTOpo 1. OnucaHue CBOHCTR.
Jemoncmpayuonnutii 3kcnepumenm Ne 4. «PaznoxeHue BOAbl JIEKTPUUECKUM TOKOM
Jlabopamopnuwtit oneim Neld.VIcnipiTaHue TBEPJOCTH BENMIECTB ¢ MOMOIIBIO Kojutekiuu «lllkana TBepaocTuy.
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@opMyIIbl CIOKHBIX BellecTB. KauecTBEHHBIN M KOJIMYECTBEHHBIN COCTAB BELIECTBA.

Jemoncmpayuonnstii 3kcnepumenm Ne 5. «Paznoxenne ocHoBHOro kapbonara memu (II) (manmaxura)»

@opMyIIbl CIOKHBIX BellecTB. KauecTBEHHBIN 1 KOJIMUECTBEHHBIN cOCTaB BellecTBa. Ha3BaHMs ClI0KHBIX BEECTB. PEaKTUBBI. DTUKETKHU.

['pynmbl XpaHeHUs! peaKTUBOB. Y CJIOBHS XPaHEHMsI U UCIIOJIb30BaHUS.

3aKOH COXpaHEHUs1 MacChl BEUIECTB.

Jemoncmpayuonnwtii Ikcnepumenm Ne 6.«3aK0H COXPAHSHHSI MACChI BEIIIECTBY

XHUMHUYECKHUE NPEBPALIEHUSI. XUMHUUECKUE PEAKLUU.

Jlabopamopnuiit onvim Nel5.Ilpu3Haky NpoTeKaHUsI XUMUYECKUX pEaKLMii: HarpeBaHUE MEIHOM IMPOBOJIOKH; B3aMO/IEHCTBHE PACTBOPOB €KOr0 HATpa U
XJIOpUJa MEJIN; B3aUMO/JICICTBHE PACTBOPOB YKCYCHOM KHCIIOTBI M TUAPOKapOOHaTa HATPHUSL.

XUMHYECKUE YPaBHEHUS. BBINIOJIHEHHE TPEHUPOBOYHBIX YIIPAKHEHUM 110 COCTABJIICHUIO YPABHEHUN XUMUYECKUX PEAKIUI

Tunel XUMHYECKUX pEaKLUM

Jlabopamopnuiii onstm Nel6.Tunsl XuMUYECKUX peakuuid: pasnoxxenue rugpokcuaa menu (I1I); B3anmoneiicTBue xxenesa ¢ pactsopoM xiopunaa meau (1),
B3anmo/eiicteue okcuaa menu (I1I) ¢ pacTBOpoM CoONSHOM KUCIOTHI.

IToaroroeka x I'UA, BIIP.

Tecmoewtit Konmpoab: «OCHOBBI SKCIIEPUMEHTAIBHON XUMUN».

Pazpnen 2. [IpakTUKYM 110 M3y4YEeHHIO I'a30B: KMCJI0pPoaa u Bogopoaa (7 4)

Kucnopon. Peakiuu, ucnonap3yeMble 115 MOTYyYEHUs KUCIOpo/ia B JabopaTopun

Jemoncmpayuonnsiii 3xkcnepumenm Ne 7. «llomyuenue u cobrpanue KUCiIopoa B 1aO0OpaTOpHH U 3aM0JTHEHHUE UM Ta30MeTpay
XuMH4eCKre CBOMCTBA KUCIOpoaa. OKCHIBI.

Jlabopamopnuiii onveim Nell.«I'openue cepsl 1 Gpochopa Ha BO3AYXE U B KHCIOPOIEC»

Jlabopamopnutii onvim Nel8.«['opeHue xeie3a, MeIH, MarHUS Ha BO3IYXE H B KHCIOPOJIC)»

Jlabopamopnuiii onvim Nel9. PaccmoTtpenue oOpa3iioB okcunoB (yraepozaa (IV), Bogopona, pocdopa, meau, kampius, xene3a, KpeMHUS).
IToaroroeka x I'MA, BIIP

Bosnyx u ero cocras.

Jemoncmpayuonnstit 3xkcnepumenm Ne 8. «OnpeieneHre cocTaBa BO3IyXa»

Bogopon. [Tonyuyenue Bogopona. Mepsl 6e3onacHOCTH npu padoTe ¢ BogopoaoM. [Iposepka Ha yuctoty. [ peMmyunii ras.
Jemoncmpayuonnsiit 3xkcnepumenm Ne 9. «llomyuenue u coonpanue Boiopoa B maboparopuu. OnbiT KaBenumray

XuMunueckue cBoiicTBa Bogopoaa. [Ipumenenue.

Jemoncmpayuonnsiit 3xkcnepumenm Ne 10.«IloxydeHre Boopo/ia peakifei aTloMUHUS CO CMECHIO Cyb(haTa MeIH U XJIOPUIA HATPHS»
Jemoncmpayuonnsiii 3xkcnepumenm Ne 11.«3anumaTeNbHbIE ONBITHI C BOAOPOIOM: JIETaromIasi 0aHKa, B3PHIBAIOIINECS MTy3bIPH, JIETAIOIINE MBUIbHBIE
[IAPHKH.

Tecmoewtii kKonmponw: «IIpakTUKyM MO U3YUYEHHUIO Ta30B: KUCIOPOJa U BOAOPOIa».

Pa3nes 3. IIpakTHKYM 110 H3y4eHHIO CBOMCTB BOJAbI M PACTBOPOB (9 )
Bona. Metonbl onpeeneHus cocTaBa BOJbI - AHAJIU3 U CHHTE3.
Jlabopamopnuwuii onetm Ne 20.«Onpenenenue BOJOINPOBOIHON U TUCTHIUIMPOBAHHON BOJIBI»
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Pu3znyuecKrue 1 XMMHYECKHE CBOMCTBA BOJIBI.

Jlabopamopnuuii onetm Ne21.Okpacka UHIMKATOPOB B HEHTPAIBHOI cpene

Jlabopamopnubwtit oneim Ne22.CpaBHeHnue po0 BOIBI: BOJOTPOBOIHOM, U3 TOPOJCKOTO OTKPHITOTO BOJIOEMA.
Bona — pactBopureins. PacTBopsl.

Jlabopamopnutii onvim Ne 23. «3yueHne 3aBUCUMOCTH paCTBOPUMOCTH BEIIIECTBA OT TEMIIEPATypPhI»
Hacepiiennbie 1 HEeHACHIIICHHBIE PACTBOPHI.

Jlabopamopnubwtit onvim Ne 24, «Haonrooenue 3a pocmom Kpucmaniioe»

Jlabopamopubwtit onvim Ne 25. «llepecviuiennnlit pacmeop»

Ilpakmuueckasa paooma Ne 3 «Onpeodenenue KOHYUEHMPAYUU 6eULECME KOJIOPUMEMPUUECKUM MEMOOOM NO KATUOPOBOUHOMY 2PAPUKY»
Kpucramnoruapatsi.

Jlabopamopnutii onvim Ne 26.«Onpeodenenue memnepamypul paznodcenHus Kpucmauiiozuopamay

IToaroroska x I'MA, BITP

Tecmoeguwtii Konmponw: «I[IpakKTUKyM 10 H3y4EHUIO CBOMCTB BOJIBI U PACTBOPOBY.

Paznen 4. OcHoBbI pacueTHoii xumum (4 4)

Monb — eauHUIA KOJIMYECTBa BellecTBa. MoisipHas Macca. BeruncieHus no XMMUYECKUM YPaBHEHUSM.

3axoH ABorazipo. MomsipHblii 00beM razoB. OTHOCUTENbHAS IUIOTHOCTh I'a30B.

O06paboTka SKCIEpUMEHTAIbHBIX JAHHBIX C UCMOJIb30BaHUEM LU POoBOii 1aboparopun «Touka poctay.UTeHune rpaduKoB, JUarpaMmm

Paspnen 5. IlIpakTMKyM 110 M3y4YeHHIO CBOMCTB BelIECTB OCHOBHBIX KJIACCOB HEOPraHu4ecKux coequHennu (12 v)

Oxcunpl: knaccudukanys, HOMEHKIIATypa, CBOUCTBA, MTOyYeHHE, IPUMEHEHUE.

Jlabopamopnuuii onerm Ne27. HaOGnroneHue pacTBOPUMOCTH OKCHUJIOB IOMUHUS, HATPUs, KAJIBIUS U MEIH B BOJIE.

Jlabopamopnuiii onvtm Ne28.0OmpeneneHne KHCIOTHOCTH-OCHOBHOCTH CPeJIbl MOTyYEHHBIX PACTBOPOB € TIOMOIIBIO HHIUKATOPA.

Jlabopamopnuuii onerm Ne29. [TonydeHne yrieKuciIoro ra3a 1 B3auMO/IEHCTBHE €ro ¢ U3BECTKOBON BOJIOM.

I'unpoxcunpl. OcHOBaHUS: KilaccuPUKaIMs, HOMEHKIIATypa, OJIy4eHHUE.

Jlabopamopnuuii onerm Ne30.B3anmopelicTBre OKCHIOB Kalblus U (hocopa ¢ BOAOH, onpeeseHne XapakTepa 00pa30BaBIIErocs I'MIPOKCHAA C TTOMOLIbIO
MHMKATOpa.

Jlabopamopnutii onetm Ne 31.«Onpenenenue pH pazanuHbIX cpea»

Ilpakmuueckasa paboma Ne 4 «Onpenenenve pH pacTBOpOB KUCIOT | IIETOUEH)

XuMHYEeCKHe CBOMCTBAa OCHOBaHUM. Peakius HelTpanu3anuu. OKpacka HHIMKATOPOB B IIEJIOYHOW U HEWTpanbHOU cpenax. [I[puMeHeHrne ocHOBaHMIA.
Jlabopamopnutii onvim Ne 32.«Peakuysi HSUTpaTU3aIAN».

Hemoncmpayuonnsiii 3kcnepumenm Ne 12.«OcnoBanus. TernnoBoit 3¢ ekt peakiiuy ruipoKcua HaTpUs C YIIIEKUCIBIM Ta30M»

Jlabopamopnuwtii onvim JNe33.B3auMojeiicTBHE PaCTBOPOB KHCIIOT CO MIETOYaAMH.

Jlabopamopnutii onetm Ne34.1lonmyyeHre HEPaCTBOPUMBIX OCHOBAHMH M UCCIIEIOBAaHUE UX CBOMCTB (Ha mpumepe ruapokcuaa meau (10)).
AMpoTepHbIe OKCUBI U TUIPOKCUIBI.

Jlabopamopnuuii onetm Ne35.I1omyueHre aMpOTEPHBIX OCHOBAHUH U UCCIIEI0BaHUE UX CBOMCTB (Ha mpumepe ruapokcuia nunka (II)).
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Kucnotel. Cocras. Knaccudukarus. Homenknarypa. [Tonydenue kucior.

XUMHYECKUE CBOMCTBA KUCIIOT

Jlabopamopnubwtit oneim Ne36.B3zaumoselicTBre METAIIIOB (MarHus, IIMHKA, JKeJie3a, MEI) C paCTBOPaMHU KHCIIOT.
Jlabopamopnuiii onvim Ne37.Bzaumopeiicteue okcuaa meau (11) u okcuma uHKa ¢ pacTBOPOM CEPHOM KUCIIOTHI.
Jlabopamopnuwtii onvim Ne38. B3auMopelicTBre pacTBOPOB KUCIIOT C HEPACTBOPUMBIMU OCHOBAHUSIMHU.

Comu. Knaccudukanus. Homenknatypa. CriocoObl OTy4YeHUS CONei

Ilpakmuueckasn paboma Ne 5. «IlonydeHre METHOTO KYIIOPOCay

CgoiicTBa cozeil. ['eHeTnueckas cBsA3b MKy OCHOBHBIMH KJIaCCaMU HEOPTAaHUUYECKUX COEAVNHEHUN

IpakTnyeckas padora Ne6.PeleHre sKcnepuMEHTAIbHBIX 3a/1a4 10 TeMe «I[pakTUKyM 10 U3y4E€HHIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COEAUHEHUI

IToaroroska x I'MA, BITP

Tecmoegwtii kKonmpoas: «IIpakTUKyM MO U3YYEHUIO CBOKMCTB BEILIECTB OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCIUHEHUIN.

Pa3nen 5. OCHOBBI ONIBITHO-)KCIIEPUMEHTAJILHON U MPOEKTHOM JesiTe/iIbHOCTH (164)

TexHuka 6€30MaCHOCTH MPU BBIMOTHEHUN CAMOCTOSITENIbHBIX OMBITOB U SKCIIEPUMEHTOB B JJOMAIIHUX YCIOBHSIX U C UCIIOJIb30BaHUEM 000PYA0BaHU S
XUMHUYECKOH J1ab0paTopuu.

IIpakTnueckas padora Ne7. OOpaiieHue co CTEKIOM (crudaHue CTeKISTHHON TpYOKH, U3TOTOBJICHHE: TUTIETKHU; KallUJUIAPOB; MPOCTEUIITNX Y3JIOB;
MPOCTEHIINX TPUOOPOB)

XUMHYECKUN aHAJIN3: KAYECTBEHHBIM U KOJIMYECTBEHHBIN

TeopeTnyeckre OCHOBBI ONBITHO-3KCIIEPUMEHTAIBLHON U MPOEKTHOM €SI TEIbHOCTH.

Br16op temsl npoekTa. [InanupoBanue 1esaTeabHOCTH.

[TonroroBka npoekra. Coop nHpopMaluu 1o AaHHON Teme. MoienupoBaHye NPOEKTHON AEITEIbHOCTH.

BrimonHenne y4eOHbIX IPOEKTOB, ONMBITHO-3KCIIEPUMEHTAIBHBIX PaloT.

IpakTnyeckue padornbl Ne§-12 o TemMam MPOEKTOB ydamuxcs

[TonroToBka yueOHBIX IPOEKTOB K 3aIIUTE

IIpomexyTounas arrecTanms. 3alUTA IPOEKTOB

ITonroroBka k 'MA, BIIP: pemenue npakTMko OpUEHTUPOBAHHBIX 3a1aHNN

[TonroroBka k 'MA, BIIP: pemienne npakTMKO OpUEHTUPOBAHHBIX 3a/1aHUN

O060061ieHune, cucTeMaTu3alrs U KOppeKIns 3HaHu# ydamuxcs 3a Kype « XMWy, 8 knacc.

TecToBBIN KOHTPOJIB.

Temamuka onvimuo-IKCREPUMEHMATbHBIX U RPOEKMHBIX pAdOm ¢ ucnoaviosanuem ooopyoosanusn yenmpa « Touka pocmay:
1. DkcnepTH3a NPOAYKTOB MUTAHUS 110 YIIAKOBKE.

2. OnpeneneHue KayecTBa BOJOMPOBOIHOM BOJIBI.

3. OnpezaeneHue CBOMCTB BOJIOMPOBOJHON U JUCTUIIIMPOBAHHOM BOJIBI.

4. KucnoTHOCTh aTMOC(HEPHBIX OCAIKOB.

5. Ilony4yeHnue KpucTamIoruapaTa MeIHOro Kymnopoca.



6.HabmroieHne 3a pocTOM KPUCTAIIIOB.

7. Ilony4yeHue nepechIEeHHbIX paCTBOPOB.

8. OnpeneneHne TeMIEPATYPhl Pa3I0KEHUS KPUCTAIIIOTHIpaTa.

9. Onpenenennie KUCAOTHOCTH MOYBBI.

10. M3yuenue men04yHOCTH PA3IMYHBIX COPTOB MbLJIA U MOIOLIUX CPEJICTB.

11. MuaukaTopHbie CBOMCTBA pa3IMUHBIX paCTEHUN U 1IBETOB (C onpenenenuemM pH pactBopoB).

12. Onpeenenne kauecTBa XJIeOOMEKapHOW MYKH | XJjie0a.

13. Onpenenenne kauecTBa KUCIOMOJIOYHBIX MPOTYKTOB.

14. Omnpenenenve 3aBUCUMOCTH U3MeHEeHHs pH 11eTbHOTO M MacTepU30BaHHOTIO MOJIOKA OT CPOKOB XPAHEHHUS.

15. OuwncTKa BOJBI MEPETOHKOM.

16. OuncTka BOJBI OT 3arps3HEHUI.

17. TlpuroroBiieHrnEe NOYBEHHOM BBITSKKHU U onpenenenue ee pH.

18. OmpeneneHue cTerneHn 3aCOJICHHOCTH TTOYBHI.

19. KonuvecTBeHHOE OMpeieleHHE 3arpsI3HEHHOCTH BEIIECTRA.

20. Ompenenenue maccel okcuna menu (1), oOHapyxkenue okcuma yriepona (IV) u Bombl, moydaeMbIX TPHU PA3JIOKCHHH OCHOBHOTO KapOOHAaTa Meau
(Mayraxura).

21. Tomyuyenue, coonpanue u uaeHTU(GUKALKUS Ta30B (BOAOPOAA, KUCIOPO/Ia, YTICKUCIOTO ra3a, aMMHaKa), MOHTaK COOTBETCTBYIOIINX IPUOOPOB.

IIpumeyanue: XeNTbIM MapKepOM BBIIEICHO coaepkaHue [IpuMepHON mporpaMMsbl, NpPeUIOKEHHOM B MeToaMYecKuX PEeKOMEHJAlUil MUHHUCTEPCTBA
npocseuleust Poccuiickoit @enepanun no «Peannszanun oOpa3oBaTeNbHBIX MPOrpaMM €CTECTBEHHOHAYYHOM M TEXHOJOTMYECKOW HAIpaBJIEHHOCTEW 10

XHMHU C MCIOJIb30BaHHEM 000pyaoBaHus eHTpa «Touka poctan(yTBepIKAeHbI pacrnopshkeHrneM MuHucTepeTBa mpocBeienus Poceuniickoit denepanuu ot
12 stuBapst 2021 r.Ne P-6).
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COIEPKAHUE ITPOT'PAMMBbI
BHeypo4HOii AesiteabHocTH «XUMMUSA» nois 9 kiacca (70 yacos, o niIaHUPOBaAHUIO — 68 1)

C HCIO0JIb30BaHMEeM 000pyaoBaHus U POBOIi JJadopaTopuu
«Touka pocra»

BBenenue B kypc «Xumusi-9» (2 4)
Beoonuwuii uncmpykmaosic no Th. Xumusi — Hayka dKCIIEpUMEHTaIbHAS.
Jemoncmpayuonnsiii akcnepumenm Ne 1.03naxkomnenue c 1a60pamoprvim 060py0osanuem; RPUEMbL He30RACHOU padOmbl ¢ HUM.

BxonHoe TecTupoBaHue IO TEOPETUUECKUM U IPAKTUYECKUM 3HAHUSM 3a § Kiace

Pa3znes 1. MHoroo0pa3ue XuMH4YeCKHUX peakmuil B IKCIIEPUMEHTANbHOI Xumuu (154)

Tema 1. Knaccugukayua xumuueckux peaxyuii (6 u)

Knaccudukanus XUMHYECKMX PEaKIUi, peaklMh COCIAMHEHHUS, Pa3IOKCHHs, 3aMmelneHus, oOMeHa. OKHCIMTEIbHO - BOCCTAHOBUTCIIBHBIC PEAKIIHH.
OxucnauTenb, BOCCTAHOBUTENb, MPOIECCHl OKUCICHHS, BoccTaHOBIICHUs. COCTaBICHHE YPAaBHCHHH OKHCIIUTEIBHO - BOCCTAHOBHUTEIBHBIX PEAKIUHA C
MTOMOII[BIO METO/Ia JICKTPOHHOr0 OajaHca.

TermoBsie 3P HEKTH XUMUISCKUX PEAKITUN. DK30TEPMUUYCCKUE H SHIOTCPMHUICCKHUE PEAKITUH.

Tepmoxumuueckue  ypaBHeHHS. CKOpPOCTh XHMMHUYECKUX peakuuid. DakTopsl, BAMSIOMNIME Ha CKOPOCTh XHUMHUYecKuX peakuuid. llepBonauanbHbie
MIPEJICTABJICHHS O KaTaJIu3e.

Jlemoncmpayuu. Jlemoncmpayusi Onvlmos, 8blSACHAIOWUX 3A6UCUMOCTb CKOPOCHIU XUMUYECKUX PEAKYULl Om PA3IUYHbIX haKmopos.

Tabnuyvr « Obpamumsie peakyuuy, «Xumuyeckoe pagrnosecuey, « CKOpocmv XuUMUUECKo peaKyuuy.

Pacuemuvie 3adauu. Pacuemut no mepmoxumuyeckum ypasHeHUusM.

Ilpakmuueckas paooma Nel. H3yuenue 61usanus ycioeuii RPo6e0eHUs XUMUUECKOU PeaKuuu Ha eé CKOPOCHb.

Oo6patumsie peakiuu. [IoHATHE O XUMUYECKOM PAaBHOBECHH.

Tema 2. Inexmponumuueckan ouccoyuayus (9 u)

XUMUYECKHE peaklliy, UAYIIHE B BOJAHBIX paCTBOpaxX. DIEKTPOIUTHI U HEINEKTPOIUThl. MoHbl. KaTnoHbI 1 aHHOHBL. [ 'napaTHas TeOpHsi pacTBOPOB.
DNEeKTpoIUTHYECKasT TUCCOLMAlNs KHCIOT, OCHOBaHUH, cosiel. Cnabble M cUiibHBIE 3JeKTposnThl. CTeneHb aucconuanuu. Peakunn moHHOro obMmeHa.
VYcnoBus npoTekaHusl peakiuii oOMeHa /10 KOHLA. XMMHUYECKHE CBOICTBAa OCHOBHBIX KJaCCOB HEOPraHMYECKUX COEAMHEHMH B CBETE NMPEACTaBICHHUI 00
NNEKTPOJINTUYECKON JUCCOLMAUN U OKUCIUTEIBHO — BOCCTAHOBUTEIBHBIX PEAKIIMSIX.

[TonsiTuEe 0 rHAPOIN3E CONEN.

Pacuémul no ypasnenusm xum. peakyuii, eciu 0OHO U3 6eujecme 0aHo 6 u3ovlmKe.

Hemoncmpayuu. Hcnvimanue pacmeopos eewecms Ha 91eKmpudecKyio nposoouUMocmy. [{eudcenue UOHO8 8 I1eKMpUUecKkom noJe.

Jlabopamophule onvimbi. Peakyuu obmena medcoy pacmeopamu 21eKmpoaumos.

Ilpakmuueckas padboma Ne2. Pewenue 3xkcnepumenmanvHuix 3a0au no meme «Cgoiicmea Kuciom, 0OCHOBAHUIL U CONell KAK INEKMPOTUMO8).
TecToBBIN KOHTPOJIB.
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Paznen 2. [IpakTHKYM 10 U3YYEHHMIO CBOWCTB MPOCTHIX BEIECTB: HEMETAJLJIOB M METAJLJIOB, HX coequHeHU i (394)

Tema 3. I'anozenwt (5 u)

Hewmeramnsl. ['anorenst. [lonoxeHue B NEpUOIUYECKON CUCTEME XUMUYECKUX JJIEMEHTOB, CTPOEHUE UX aTOMOB. HaxoxieHne B mpupose.

duznueckre 1 XMMUYECKHE CBOWCTBA rajloreHoB. [lonyuenne u npuMmeHeHue ranoreHoB. Xiop. Ouznueckre u XUMHUYECKUE CBOMCTBA Xjopa. [Ipumenenue
xjopa. XnopoBoaopoa. Puszmnueckue coiictBa. [lonyuenue. ConsiHas kuciaora u ee coyd. KauecTBeHHasl peakuusi Ha XJOpuJ — HOHBL. Pacmno3HaBanue
XJIOPUJOB, OPOMUIOB, HOJTUIIOB.

Lemoncmpayuu. @Puzuueckue ceoticmea canozenos. llonyuenue xnopogooopooa u pacmeopenue e2o 8 00e.

Jlabopamopnsie onvimwi. Pacnosnasarue coNsiHOU KUCIOMbL, XI0PUOO8, OPOMUO08, UOOUO08 U 1I0Od.

IIpakmuueckasa paooma Ne 3. Ilonyuenue conanoi Kuciomol u usyueHue €€ ceolicmse.

Tema 4. Kucnopoo u cepa (8 u)

Kucnopon u cepa. IlonoxeHne B MEpUOJUYECKONH CHUCTEME XUMUYECKUX DJIEMEHTOB, cTpoeHue ux atomoB. Cepa. Aiorponus cepsl. Dusznueckue u
xuMu4eckue cBoricTBa. Haxoxxnenue B mpupose. [Ipumenenue cepsl. CepoBomopoa. CepoBogopoaHast KHCIOTa U ee coiu. KauecTBeHHas peakuus Ha
cynbhua- nonsl. Oxcun cepst (1V).

Cepnas kucnora. XHMUYECKHAE CBOMCTBA Pa30aBICHHON M KOHIIEHTPUPOBAHHOM CcepHON KHCIOTHL. KauecTBeHHAs peakius Ha cylb(haT- HOHBL. XUMHYECKUE
peaxiuu, Jiexaliie B OCHOBE MOJYUYSHHs CEPHOM KHUCIIOTHI B MPOMBIIIIEHHOCTH. [IprMeHenue cepHoil KUCIOTHI.

Hemoncmpayuu. Annomponus KUciopooa u cepbl. 3HaKOMCmeo ¢ 06pasyamu npUpoOHbIX Cyi1bduoos, cyrbhamos.

Jlabopamopuwie onvimwl. Pacnozunasanue cynovguo-, cynvpum- u cynvpam-uoHos  pacmeope

Ipaxmuueckas paboma. Pewenue sxcnepumenmanvhvix 3a0a4 no meme «Kuciopoo u cepay.

Tema 5. A3o0m u ghocghop (9 u)

A3zor u ¢docdop. TlonoxkeHne B NEPUOAMUECKON CHCTEME XMMHUYSCKHUX 3JIEMEHTOB, CTPOSCHUE MX aTOMOB. A30T, (U3WYECKHEC M XUMHUYECCKHE CBOWCTBA,
nojydyeHue u npuMmeHenue. Kpyrosopor asora B mpupone. AMmuak. duszndyeckue U XMMHUYECKUE CBOMCTBA, mosiyueHue, npuMeHeHue. Coiau aMMOHMSL.
A30oTHas KucioTa u ee cBoiicTBa. OKUCINUTEIbHBIE CBOWCTBA a30THON KHUCIOTHI. [lonydyeHne a30THOM KHCIOTHI B JIabopaTOpuu. XUMHUYECKHE PEaKIUH,
JeKalllye B OCHOBE MOTYYEeHHUs a30THOM KUCIIOTHI B MpoMblnuieHHOCTH. [Ipumenenne. Conu. A30THbIE y10OpeHHUs.

®ochop. Annorponus. Puznueckue U xumudeckue cpoictBa. Oxcua pocdopa (V). @ochopHast KucioTa, €e CoOIu U yI00peHusl.

Hemoncmpayuu. Ilonyuenue ammuara u e2o pacmeopenue 6 gooe. O3naxomienue ¢ 06pa3yamu NPUPOOHbIX HUMpamos, ghocghamos.

Jlabopamopusie onvimwi. Bzaumooeticmsue coneti ammonus co werouamu. O3HaKomaenue ¢ azomusbimu U gochopHvimu Y0oopeHUuIMu.

Ilpakmuueckaa paboma Ne5. Ilonyuenue ammuaka u uzyuenue e2o c60iicme.

Pewenue 3a0ay na onpedenenue maccosotl (00vEMHOIL) 00U 8bIX00A NPOOYKMA PEAKYUU OM MeOPEemuiecKu 803MONCHOZO.

Tema 6. Yznepoo u kpemuuit (8 u, no naanuposanuio — 7 4))

VYraepon n xpemuuil. Ilonoxxenue B nepuoguueckoi CUCTEME, CTPOEHUE aTOMOB. Yriepon. Amtorponus. PU3NYeCKUE U XUMUYECKUE CBOMCTBA YIJIEpOaa.
AncopOnus. YrapHsiid ra3. YTIEKUCIBIN Ta3. YTonbHas KUCIoTa 1 ee con. KauecTBeHHas peakiius Ha kKapOoHAT — HOHBI. KpyroBopoT B ipupoe.
Kpemuuit. Oxcun kpemuus (1V). KpemHueBast Kucinora u ee COJH.

Crexino. [lemeHT.
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Hemoncmpayuu. Kpucmaniuyeckue pewemxu aimasa u zpaguma. 3HakomMcmeo ¢ oopazyamu NpupooHsbiX KapOoHamos u cuiuxamos. O3HaxomieHue c
pasnuuHsiMu sudamu monauea. O3HaKomieHue ¢ 8U0amMu cmekia.

Jlabopamopnvie onvimul. O3HAKOMIAEHUE CO CEOUCMEAMU U 63AUMONPESPAUJeHUAMU KAPOOHaAmMo8 u euopokapoonamos. Kauecmeennvie peaxyuu Ha
KapboHam- u CUNUKAM-UOHDL.

Ilpakmuueckasa paooma Neb. Ilonyuenue oxkcuoa yenepooa (IV) u uzyuenue e2o ceoitcms. Pacnoznaganue kapoonamoe.

Pewenue 3a0au na viuucnenue maccol unu 06vEma NPoOyKma peakyuu no U38eCMHOU Macce Ui 00bEMY UCXOOHO20 8eUecmad, Co0epHcauec0 NPUMeECH.
Konmponvnas pavoma Ne2 no meme «Hememanoiy.

Tema 7. Oowue ceoiicmea memannog (14 u, no naranuposanuio — 13u)

Mertaiutbl. [lonoxeHne B NEPUOAMYECKON CUCTEME, CTPOCHUE aTOMOB. Metaimnueckas cBA3b. Ousznueckrue cBorcTBa. P aKTHBHOCTH METAJLJIOB.CBOMCTBA
MeTaisioB. O6mmue criocoOs! monyueHus. CritaBbl METAIJIOB.

[[lenounsie metamibl. [lonokeHMEe B NEPUOAUYECKON CUCTEME, CTPOCHUE aToMOB. du3nueckne u xumuyeckue cpoiictBa. I[Ipumenenune. HaxoxaeHue B
MIPUPO/JE.

[llenounozemenbHbie MeTa/Ibl. [lonokeHne B MEpUOAMYECKON cHCTeMme, cTpoeHue aTtomoB. dusnmueckue u XUMUYECKHE CBoicTBa. [Ipumenenwue.
Haxoxpaenue B mpupojae. Maruuii u Kanbliui , X BaxHeHe coequHeHus. JKecTKOCTh BOJbI U CLIOCOOBI €€ YCTpaHEHUSI.

Amomunuii. [lonoxxeHne B MEPUOIUYECKON cUCTEME, CTpoeHHue aTtoMoB. du3znueckue M xuMmuueckue cBoicTBa. I[Ipumenenne. Haxoxxnenue B nmpupo/e.
AMboTepHOCTh OKCHA ¥ THAPOKCUAA aTFOMUHUSI.

Keneszo. IlonoxkeHne B NMEPUOJUYECKON CUCTEME, CTpOE€HHE aTOMOB. DU3MYECKHME U XUMUYecKue cBoiicTBa. [Ipumenenue. HaxoxneHue B mpupoje.
Baxneiiume coemHEHUS Kene3a: OKCUIbI, TUApoKcHabl U coiu skenesa (1) u xxenesa (111). KauecTBeHHas peakius Ha HOHBI.

Hemoncmpayuu. 3nakomcmeo ¢ ob6pasyamu GaANCHeUWUX COJell Hampus, Kaaus, NPUpPOOHbIX COeOUHEHUl KAlbyus, pyoamu ceiesd, COeOUHeHUsMU
anomunus. Bzaumooeticmeue wenounvlx, ue104Ho3emMenbHbIX Memaios u anomMutus ¢ 6o0ot. Coicueanue dxceneza 8 KUCIOpoOe U Xaope.

Jlabopamopusie onvimet. [lonyuenue euopoxkcuoa anomMunus u 83aumooeticmaue e2o ¢ kuciomamu u wenowamu. Ionyuenue cuopokcuoos sxcenesa(ll) u (111)
U 83aumMooelcmaue ux ¢ KUCIomamu U Werodamu.

Ilpakmuueckan paboma Ne7. Pewienue sxcnepumenmanpHulx 3a0ay no meme «Memannpl u ux coeOuHeHusn».

TecToBBIi KOHTPOJIb.

Pa3nes 3. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJIBHOM M IPOEKTHOM AesiTeabHOCTH (129)

TexHuka 0€30MaCHOCTH MPYU BBIMOIHEHUH CAMOCTOSITENIbHBIX OMBITOB M SKCIIEPUMEHTOB B JJOMAIIHUX YCIOBHSX U C UCIIOJIb30BaHUEM 000PYA0BaHU S
XUMUYECKOH J1abOpaToOpuH.

IIpakTnueckas padora Ne§. OOpaiiieHue co cTeKiIoM (crudaHue CTeKISHHON TpYOKH, H3TOTOBJICHNE: TUIIETKHU; KallUJUIIPOB; MPOCTEUIINX Y3JI0B;
MPOCTEHIINX PHOOPOB)

XVWMHMYECKUH aHAIN3: KAYECTBEHHBIN U KOJIUYECTBEHHBIN

TeopeTnueckrne OCHOBBI ONIBITHO-3KCIIEPUMEHTAJIBHON U IPOEKTHOM AEATEIbHOCTH.

Br16op Tembl npoekTa. [InanupoBanue 1esTenbHOCTH.

[ToxroroBka mpoekra. Coop nHpopmarmu o JaHHOM Teme. MoienupoBaHie MPOSKTHOM 1eATeIbHOCTH.

BrinmonHenne y4eOHbIX IPOEKTOB, ONBITHO-3KCIIEPUMEHTANIBHBIX PaloT.

IIpakTnyeckue padornbl Ne§-12 o TemMaMm NPOEKTOB ydaluxcs
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[TonroroBka yueOHBIX IPOESKTOB K 3aIUTE

IIpome:kyTouHasi arTecTanmsi. 3alMTA IPOEKTOB

ITonroroBka k 'MA, BIIP: pemienne npakTMKO OpUEHTUPOBAHHBIX 3a1aHUN

[ToaroroBka k 'IA, BIIP: penienne npakTHKO OpUEHTUPOBAHHBIX 3aJaHUMN

O6o00muieHne, cucTeMaTU3aus 1 KOPPEKIUS 3HAHUH yJaluxcs 3a Kypce « DKCIepUMEHTalIbHast XUMH», 8 Kitacc.
TecTOBBIl KOHTPOJIb.
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3. KAJIEHJAAPHO-TEMATHYECKOE IIJIAHUPOBAHUE
BHeYpPO4HOii nesaTeabHOCTH « XUMMUSA» - 8 kaacce (70 yacos)
C YKa3aHHEeM MCNO0JIb30BAHUA 000pyI0BaHMs HU(PPOBOH JadopaTopuu
«Touka pocra»

Ne Tema 3aHsATHA IlnanupyemMblie pe3yJibTaThl Koa-Bo Jdara |Mudopman| Ucnonb3oBay
n/n IMpeamernsie YY ] Jlnunocrusie YY ] MeranpeaMeTHbIe “1acos MOHHAas ne
YV Mojjep:kKkal o00pya0BaHU
yueonukPy| s «Touka
O3umuc I".E. pocta»
. Denvoman
DT
Xumusi:
8 KIL
Paspnen 1. OcHOBBIIKCIIEPUMEHTAILHOM XUMHUHU(22 1)

1. | Beoonwtit uncmpyxkmasc no Th Jate nmonsatue o npeaMere | 1.MoTuBamus Hay4eHHs K. YY]. 1 §1 TexHuka
Xumus — HayKa dKCIIEpUMEHTAIbHAS. xumun.  CdhopMupoBath | mpeaMeTy XUMHUS 1.Pa3pemenue 6e3omacHoCT
TP IIepBOHAYaJIbHBIE 2.Pa3BuBath 4yBCTBO KOH(JIMKTA B
Hemoncmpayuonnsiii Ikcnepumenm MpeACTaBICHUSA: TOPJIOCTH 32 POCCUMCKYIO 2.YupasieHue KaOHHeTe

Ne 1. a) O BEIECTBE, a TAKXKE O | XUMUYECKYIO HAyKy MOBEJICHUEM MTapTHEpa XUMHUHU
O3naxkomnenue c aapopamopuvim | IpocThlIX U cloxHbIX | 3.HpaBcrBenHo-3THyeckoe ILYY/. LEHTpa
obopyooseanuem; npuémovt 0e30nACHOIl | BEILECTBAX; OLICHUBAaHHE 1.®opmupoBanue «Touxa
padombvl ¢ HuM. 6) HavaTh (OPMHUPOBATH MO3HABATENLHON IETTN Pocrax.
YMEHHE XapaKTepU30BaTh e CHuMBOJBI 3HaKOMCTBO
BEIIIECTBA, UCHOIB3Yys VIS XUMUYECKHUX c
3TOoro ux (u3NIecKue JJIEMEHTOB 00opyI0BaH
CBOICTBA. e  XuMHUECKHE HeM.
(bopMyIbr
TepmuHbI
AHanus u
CHHTE3
P.YYI.
1.Ilemenonaranme u
IUIAHUPOBAHHUE.

2. Ilpakmuueckaa paboma Ne 1 ‘YMeHue 1oJIb30BaThCs JaTunk
«IIpasuna mexnuxu 6e3onacnocmu npu HarpeBaTeNbHbIMU TeMIepa-
pabome c nabopamopHbim npubopaMu TypBI
obopyoosanuem. Hsyuenue cmpoenus
naamenu» (Tepmonap-

HEIH),
CIUPTOBKA
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Yucrele BeniecTBa U CMeCHU

Jlabopamopnwiit onvim_Ne 6.
Hccneoosanue uzuueckux u
XUMUYECKUX ceolicme npupooHvIx
seujecme (U36eCMHAKOB).

11a00paTOPHBIM
obopynoBaHueM,
preMaMu OOpaIeHus ¢
HHM.

Paccmotpets npaBmiia
TEXHUKH 0€3011aCHOCTH B
KaOWHETe XUMUU

WHTEpeca K HOBOMY
penMeTy.

1. ITnannpoBanne
MIPAaKTUYECKOIl paboTHI
IO TIPEMETY
2.YupasieHue

MOBCACHUCM ITapTHEPA.

ILYVY.
1.®opmupoBanue
MMO3HABATEIbHOMN IIEIN
e  TepMuHsl
e  Anamus u
CHHTE3
P.YVI.
1.Ilenenonaranue u

MeTobl TO3HAHUS B XUMHUU. DKCTIEPH- HUcnonp3oBanue st 1.MoTuBaius Hay4eHUs K. YVII. §2 JlaTank
MEHTaJbHBIC OCHOBBI XUMHUH MTO3HAHUS OKPYXKAFOIIETO MIPEIMETY XUMHUS 1.Pa3pemenne TeMuepaTyp
JladopaTopHblii onbIT_Nel. MHpa pa3INIHBIX MeTOHOoB | 2.Pa3BuBaTh 4yBCTBO KOH(MITUKTA Bl
PaccMoTpeHme BelecTs ¢ pasiidHbIMA | (HaOnioJeHue, U3MEPEHNE, | FOPIOCTH 3a POCCHICKYI0  2.YmpaBieHue (TepmonapH
dusHIecKHMH cBOiCTBAMHU OTIBIT, IKCIIEPUMEHT, XUMHYECKYIO HAYKY MOBEJICHUEM ITapTHEpa Blif),

(Menb, :xkelde3o, NMHK, cepa, Boja, | MOJEIMPOBAHHUE U JIp.) 3.HpaBctBenHo-stuueckoe ILYY/. CIIUPTOBKA
XJIOpPH/] HATPHS CcopmupoBatsb OIIEHHBAHHE 1.®opmupoBanue

TP TepBOHAYAIIEHBIC MTO3HABATEILHON IIETTH
Jlabopamopnutii onvim Ne 2 «/lo kaxou | TPCACTaBICHUS: O e Anammu

memnepamyps. Moo nazpemo eeuje- | MCTONAX HAOMIONCHNE U CHHTE3

cmao?» 3KCHEPUMEHT P.YVI.

1.Ilemenonaranue u
TUTaHUPOBAHKE.

MeTobl MO3HAHUS B XUMHH. JlaTumk
DKCIEPUMEHTAIILHBIC OCHOBBI XUMUH TeMIiepa-
TP . TYpBbI
ﬂaﬁODaTODHbI:/l onbIT Ne3. IATHHO-
H3yuyeHnue cBOMCTB BelleCTB: BLI
HarpeBaHHe BOJbI, HATPeBaHHe OKCHAA i
kpemuus (1V). TEepMOMETD,
Jabopamopnuiii onvim Ne 4. «H3mepenue SICKTPHICC
memnepamypul KUReHUs 600bl ¢ Kas IUIMTKa
nOMOWbIO 0aMYUUKA meMnepamypol u

mepmomempa,

MeTobl MO3HAHUS B XUMHH. JlaTauk
DKCIEePUMEHTAIBHBIC OCHOBBI XMMUHU TeMIeparyp
TP bl
Jlabopamopnwiii onvim Ne 5. (TepmornapH
«Onpedenenue memnepamypui B1if)
naeneHUA U KPUCMAIAUIAUUU
Memannay

IlepBoHauanbHbIE XUMUYECKUE TTOHATHUSL. [To3nakoMuUTH yu-cs ¢ 1.®opmupoBanue K.YYA. §3 PeakrtuBbl u

XUMHNYECCKOEC
obopymoBaHy
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IUTaHUPOBAHUE.

Uuctele BemecTBa U cMecH. CriocoObt HWcnonp3oBanue aiis ®opmuposanue uarepeca K.YV, §4 PeakTuBbI 1
pa3IeNeHns CMeCel: IEHCTBUE MATHUTOM, | IO3HAHUS OKPYKAIOLIEro K HOBOMY IpeIMETY ®dopmupoBaHUe XMMHUYECKOE
OTCTauBaHUE, (bHJ'II)T‘pOBaHI/Ie, MUpa pasjiMYHbIX METOJ0B YMEHUs pa60Tan, B O60py}10BaH
BBIITApUBAHUE, KPUCTAJLIN3ALUS, (HaGJ’HOHCHI/IG, HU3MEpCHUEC, rnapax, OTBe€4aTb Ha il§
TIMCTHILISLIHS. OTIBIT, SKCTIEPHMEHT, BOTIPOCHI YYUTEII,
TP MOJICITUPOBAHKE U IIp.) YMEHHE HCIIOB30BATh
Jlabopamopnutii onvim Ne 7. Pazoenenue XHMUECKHH A3bIK
cMecu JHcele3HbIX ORULIOK U cepbl ¢ ILYYA.
nOMOWbIO MazHuma. ®Popmuposatue
Jlabopamopnwtit oneim_Ne8. yMenus Habonath,
IlIpuzomoenenue u pazoenenue cmecu JLCITATb BRIBOJBI TPH
P p TIPOBE/ICHUH OTIBITOB,
Jrcenesa u cepeul, pazoeiienue cmecu
yMEHHUS paboTaTh C
Hepmu u 6001 (pacmumenbHo20 Macna u KHUTOf
6000b1). P.YVI.
1.Ilemenonaranue u
TUTaHUPOBAHHE.
IlIpakmuueckaa paboma Ne 2. Oenadenue | Vicnonb3oBaHue ®opmupoBanue uarepeca K.YV, §5 PeaxTuBsl 1
HagvlKamu pazoeneHus 00HOPOOHBIX U MPaKTUIECKUX U K HOBOMY TIpEIMETy ®dopmupoBaHUe XAMHIYECKOe
HEeO0OHOPOOHBIX cCMecell: Omcmausanue, 1mabopaTOpHEIX padoT, ymMeHus paboTaTth B 000pyIoBaH
dunvmposanue, gsinapusanue, HECIIOKHBIX napax. ne
KpUucmannuzayusa, OUCmuiiayus SKCHEPUMEHTOB JJIs ILYVY.
(nepezonka). JIOKa3aTenbCcTBa dopmupoBaHUe
TP BBIIBUTaEMBIX yMeHHs ~ HaOJromaTh,
TIPEIIIOI0KEHHH; JIeNaTh BBIBOABI IIPH
OTIMCaHWe PE3yIbTATOB MIPOBE/ICHUH OTIBITOB.
9TUX padoT P.YV].
YMmeHue
XapaKTepu30BaTh
CYITHOCTB TOHATHI
YUCTHIE BEIIECTBA U
CMECH H®  CHOCOOBI
paszeneHus cMeceit
®dusnueckue 1 XUMUYECKUE SBIICHHUS. [To3nakomuThCA € 1.MoTuBamus Hay4eHUs K.YYA. §6 PeaktuBbl u
TP BAKHEHILIMMHU XHUM. MpeIMETY XUMHUS 1. Pa3pemenue XUMHUUYECKOE
Jemoncmpayuonnslii akcnepumenm Ne 2. | TIOHATUSIMU: 2.Pa3BUBaTh 4yBCTBO KOH(ITHKTA 000pyIoBaH
«Buwioenenue u noznowenue mennia — (uznveckue u TOpPAOCTH 3a poCcCHiicKylo  2.YmpaBieHue ne,JlaTunk
RPU3HAK XUMUYECKOIL peaKyuu XUMHWYECKHE SBICHNU, XUMHYECKYIO HAYKY MIOBEJICHUEM ITapTHEPA. Temmepa-
Jlabopamopnutit onvim_Ne9. XUMHUYECKasi peaKkius; 3.HpaBctBenHo-aTnueckoe ILYY/I. TYpBI
Ilpumeput puzuueckux agnenuii: YMEHHE OTJINYaTh OIICHNBaHHE 1.®opmupoBanue MJIATHHOBBIH

ceubanue cmeknAHHON mpyoKu,
Kunauenue 600vl, niaeienue napaguna.
Jlabopamopuuiii onvim_Nel0

Ilpumepot xumuueckux aenenuil:
20peHue opesecunl, 3aumooelicmeue

XMUMHUYECKHE PEaKknuy OT
(hu3MYECKUX SBICHUN

MMO3HABATEIHHOM 1IEeJIH
e  XWMHYECKHE
bopmyIIbl
e  TepMuHsl

P.YV /.
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MpPamopa ¢ coNAHOU KUC/IOMOIL.

1.Ilenenonaranue u
IUTAHUPOBAHKE.

10.

AToMBI M MOJIEKYyJbl, HOHBL. BemecTBa
MOJIEKYJSIPHOTO ¥ HEMOJIEKYJISIPHOTO
crpoenus. Kpucraminyeckue pemeTku.

TP /lemoncmpayuonnstii onvim Ne 3.
«Temnepamypa nnasneHus euiecma ¢
DAa3HbIMU MUNAMU KPUCIMATAUYECKUX
peumémok»

VYMeHue XxapakTepu3oBaTh
KPHUCTaLIIMUECKUE
PEIeTKH.

1.MoTuBanus Hay4eHus
MpEeAMETY XUMHUSL.
2.Pa3BuBaTh YyBCTBO
TOPJIOCTH 32
POCCHICKYI0.XUMHUYECKYIO
HayKy
3.HpaBcTBeHHO-3THUECKOE
OIICHMBAHME.

K.YY/A.
1.Pa3pemenue
KOH(JIMKTa
2.YupaBieHne
MOBE/ICHUEM MapTHEPA.
ILYY].
1.®opmupoBanue
MO3HABATEJILHOM LIEIH.
CHMBOJIBI XUMHYECKHX
3JIEMEHTOB.
Xumuueckue
(hopMyITBI

TepmuHBIL.

P.YVI.
1.CamocTosTebHO
a/IeKBaTHO OLICHUBATH
MPaBHIBLHOCTh
BBITIOJTHEHUS ACHCTBUS
1 BHOCHUTH
HEO0OX0/IUMBIC
KOPPEKTUBEI B
HCTIOJTHEHHE KaK I10
X0y €ro peann3aliyy,
TaK W B KOHIIE
JICHCTBUSL.

§7, §8

Jatuuk
TeMIepa-
TYpbI
IJIATUHO-
BRI, TaTIHK
TEM-
neparypoiTe
pMo-
MapHBII

11.

IIpocTeie u CIIOJKHBIC BEIIECTBA.
XHUMHYECKUH 37eMEeHT. XUMHUYECKHUH 3HAK.
IIpocTeie BeIllECTBA! MeTaJlJIbl u
HEMETAJIIEL.

TP

Jlabopamopnuiit onvim Nell.
3nakomcmeo ¢ ooépazyamu RPOCHILIX
seuwlecme: Memanioe u HeMemainos.
Onucanue ceoiicme.

JlagopaTopHblii onbiT Nel2.

H3yuyenne 00pa3uoB MeTaJVIOB U
HEMETAJJIOB (Cepbl, JKejie3a, ATIOMHHUS,
rpadguTa, Meau U ap.).

‘YMeHue xapakrepus3oBaTh
Ba)KHEHNIIINE XUMUUECKHUE
MOHITHS: XUMWYECKUI
3JIEMEHT, KJIaCcCUPUKAIIHS
BEIIEeCTB (Ha IMPOCTHIC 1
CJIOKHBIE BEIIECTBA).

1.MotuBamus Hay4eHus
IpeaMeTy XUMHUS
2.Pa3BuBaTh 4yBCTBO
TOPJIOCTH 3a POCCUICKYIO
XMMHUYECKYIO HAyKy
3.HpaBcTBEHHO-3THUECKOE
OILICHHBaHHE

K.YY/.
1.ApryMeHTHpOBAaTh
CBOIO MO3UIHIO U
KOOPAWHUPOBATE €€ C
MO3UIUSAMU ITaPTHEPOB
B COTPYAHHUYECTBE MPHU
BbIpaboTKe 00111eT0
peleHus B
COBMECTHOM
JIESITETTHHOCTH.
IL.YVYA.

1.YmeHue
OPHEHTHUPOBATHCS Ha
paszHooOpaszue
croco0O0B pemeHNs
3ama4
2.YcraHaBiauBaTh
MPUIHHHO-
CIIEJICTBEHHBIE CBSI3H.

§9,10

PeakTuBbI 1
XUMHYECKOE
06opyaoBaH
e
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P.YVI.
1.Ilenenonaranue u

IUIAHUPOBAHHE.

12. | CnoxHble BelIeCTBa X COCTAB M CBOMCTBA. | YMeHHe XapakTepu3oBatb | |.MoTuBaunus HaydeHus K.YY/A. §11,12 Peaxtussl u
TP Ba)KHENIIINE XUMUUECKUE IIPEAMETY XUMUS 1. Pazpemenue XMMHUYECKOE
Jlabopamopnustit onvim Ne 13. MOHATHS: 2.HpaBcTBeHHO-3THYECKOE  KOH(]IIHMKTA obopynoBaH
3unaxkomcemeo ¢ 06pa3uamu C/LOJHCHDBIX XAMUYECKUN DJIEMEHT, OLICHUBAHMUE. 2.anaBneHHe ue HpI/I60p
eéeuecme, MUHEPaI06 U 20PHbIX nopoo' TIIPOCTOC U CIOKHOE TIOBCACHNEM ITapTHEPA I
Onucanue ceoiicme. BEIIECTBO. ILYVYA. OTIBITOB C
Jlemoncmpayuonnuiii sxcnepumenm Ne 4. YMeHue XxapakTepu3oBaTh l.q)opMI/IpOBaHIfe INEKTPUUECK
«Paznoscenue 6006l INEKMPULECKUM OCHOBHBIE 3aKOHBI XUMUU: MO3HABATEJILHON IIEeJIH: UM TOKOM
MOKOMY 3aKOH NOCTOSIHCTBA CHMBOJIBI XMMUYECKHX
JIaGopaTopHIii onbrT Neld. COCTaBa BEHIECTB. JJIEMEHTOB;

HcnbiTanue TBepAOCTH BELIECTB € XHMHUECKHE (pOPMYIIEL;
TEPMHUHBL

nomomsio kojieknu «kana P.YVIL

TBEPAOCTHD. 1.Ilenenonaranue u
IUTaHUPOBaHKE

13. | ®opmyisl CJI0KHBIX BEIIECTB. | YMeHHe XxapakTepu3oBaTh | 1.MoTuBaius HaydeHUs K.YYA. §13,814 | PeakTuBsl u
KavecTBeHHBIH M KOIMYECTBEHHBII COCTAaB | MOHATHUS 00 MIpeaMETy XUMHUS 1.Pa3pemenue XHMHYECKOE
BELIECTBA. OTHOCHTEJIbHOH aToMHOM | 2.HpaBcTBeHHO-3THYECKOE  KOH(IHMKTA 0bopynoBaH
TP U MOJIEKYJISIPHOM Maccax. OLICHUBAHHUE. 2. YupaBneHue ue,
JMemoncmpayuonnsiii 3xcnepumenm Ne 5. | YMEHHE PacCYUTHIBATH MOBEACHHUEM ITapTHEPaA JJIEKTPOHHBI
«Paznoxcenue ocnoenozo kapbonama OTHOCHTENIbHYIO ILYYI. € BECBI
meou (l |) (manaxuma)» MOJICKYJISIPHYIO MaccCy. 1 .(DOpMI/IpOBaHI/IC

MO3HABATENBLHON IeTTN
e CumBobI
XUMHYECKHX
JJIEMEHTOB
e  Xumuueckue
(bopMynsI
P.YVA.
1.Ilemenonaranre u
IUIAHUPOBAHHE

14. | ®opmysl CJIOXHBIX BEILLECTB. | YMEHHE BBIUHUCIATh: 1.MoTuBanus Hay4eHHUs K.YYA. §15, 8§16
KagecTBeHHBIN M KONMMYECTBEHHBII COCTaB | MacCOBYIO JOJIO MIPEAMETY XUMHUS 1.Pa3pemenue
BEIIIECTRA. XMMHYECKOTO 3JIE€MEHTa 2.HpaBcTBeHHO-3THYECKOE  KOH(GIIHMKTA

o hopMyJie COCTUHECHUS
OrmpezienieHre aIeKBaTHBIX
croco0OB pelIeHHs
y4eOHOIt 3a1aun Ha
OCHOBE 3aJaHHBIX

OLCHUBAHUC

2.YupaBneHue
MOBEJICHUEM ITapTHEpa
ILYVYA.
1.®opmupoBanue
[I03HABATEJILHOM LIeJIU

aJTOPUTMOB e  CumBOJIBI
XUMHUYIECKHX
JJIEMEHTOB
e  XumHuuecKue
dopmMyIIBI
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e  Tepmunst
P.YV].
1.Ilenenonaranue u
IUTAHUPOBAHHE

15.

®opMynbl CIOXKHBIX BeliecTB. Ha3panus
CJIO’KHBIX BelleCTB. PeakTUBBI. DTUKETKH.
TP

VYMeHue omnpenensts
BJICHTHOCTh U 3HAYCHUE
BaJICHTHOCTH HEKOTOPBIX
XUMHUYECKHX JJIEMECHTOB,;
Ha3bIBaTh OMHAPHBIE
COCIMHCHUSL.

1.MoTuBanus Hay4eHus
MpeIMETy XUMUS
2.Pa3BuBaTh 4yBCTBO
TOpPAOCTH 32 POCCUMCKYIO
XUMHUYECKYIO HAyKy
3.HpaBcTBeHHO-3THUECKOE
OIICHHBAHHE

K.YY .

1.Pazpemenue
KOH(IUKTa
2.YmupaBieHne
MOBE/ICHUEM MapTHepa.
IL.YV].

YMeHue onpenensiTh
aJIeKBaTHBIE CIIOCOOBI
pemeHus yaeOHOM’
3aj1a4y Ha OCHOBE
3a[aHHbBIX aJITOPUTMOB.
P.YV].
1.Ilenenonaranue u
IJIaHUPOBAHUE

§15, §16,
§17

PeakTuBEl B
XUMHUYECKOE
00opynoBaH
ne

16.

I'pynnsl XpaHeHHs PEAKTUBOB. Y CIOBHUSA
XPaHEHUs U UCIIONIb30BAHMS.
TP

YMeHue cocTaBisiTh
(hopMyIBI OMHAPHBIX
COCIUHEHUH IT0 H3BECTHOM
BAJIEHTHOCTH DJIEMEHTOB.

YMeHue BeIcTpanBaTh
COOCTBEHHOE IIEIOCTHOE
MHPOBO33pEHHE!
OCO3HaBaTh MOTPEOHOCTH
U TOTOBHOCTBK
caM000pa30BaHUIO.

K.YY.

YMenue
CaMOCTOSITEIBHO
OpraHU30BBIBATH
yaebHOe
B3aUMO/ICIICTBUE B
rpymme.

ILYVY .

YMenue
mpeoOpa3oBEIBATh
HHPOPMALIUIO u3
OJHOTO BUJA B APYTOM.
P.YY].

YMeHue  cocTaBisATh
IU1aH peleHust
POOIEMEL.

PeaxTuBsl 1
XHMHYECKOE
00opymoBaH
ne

17.

3aK0H COXpaHEHUs MacChl BEIIECTB.

TP

JHemoncmpayuonnsiit Ixkcnepumenm Ne
6.«3axon coxpanenun maccol sewjecme

‘YMeHue xapakrepus3oBaTh
OCHOBHBIE 3aKOHBI XUMUH:
COXpPaHEHHS MacChI
BEILIECTB;

MIOHUMATb €T0 CYIIHOCTb
U 3HaUCHHE

Pa3BuBath uyBCTBO
TOPIOCTH 32 POCCUICKYIO
XUMHUUYECKYIO HAyKy

K.YV .

YMmeHue
CaMOCTOSTENIHLHO
OpraHU30BHIBATH
yaeOHoe
B3aHMO/ICHCTBHE B
TpyIe.

LYV

YMeHnue
npeoOpa3oBEIBATh
nHdopmanuio u3
OJIHOTO BHJIA B APYTOH.
P.YV].

§19

Beckhl
AIEKTPOH-
HBIE
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YMeHne cocTaBiIsITh
TUTaH PEIIeHUs
IPOOJIEMBI.

18.

XUMUYECKUE TMPEBPAIICHUS. XUMHYCCKHUEC
peakuuu.

P

JlacopaTopHblii onbIT Nelb.

[pu3Haku MNPOTEKAHHST XHUMHYECKHX
peakumii: HarpeBaHHe MeIHOM
NPOBOJIOKH; B3auMMOJIeiicTBHE pPAaCTBO-
POB €IKOT0 HATpa H XJIOPHAA MeIH;
B3aUMO/IeliCTBHE PACTBOPOB YKCYCHOM
KHCJIOTHI M THIPOKAPOOHATA HATPHS.

VYMenue XapaKTepru3oBaThb
OCHOBHBIC ITOJIOXKCHUA
ATOMHO-MOJICKYJIAPHOTO
Y4€HUA, TIOHUMATh €T0
3HAYCHHUEC

Ymenue chopMUpoBaTh y
yJammxcs y4eoHo-
TI03HABATENbHBII HHTEpEC
K HOBOMY y4eOHOMY
MaTepHary U criocodoam
pelIeHus HOBOM YacTHOU
3a7a4u

K.YVI.

1. YMenue
(bopMyaupoBaTh
coOCTBEHHOE MHEHHE U
[IO3HIIHIO;

2.YMeHHEe yYUTHIBATD
pa3HbIC MHECHUS U
HUHTEPECHI U
000CHOBEIBATH
COOCTBEHHYIO
[TO3HILIMIO.

ILYVY].

1. YMmenue
HCII0Ib30BaTh 3HAKOBO-
CHMBOJINYECKHE
CpE/ICTBa, B TOM YHCIIE
MOJENH U CXEMBI IS
peIleHMs 3a/1a4;
P.YV/].

1.YMenue
CaMOCTOSITEILHO
aJleKBAaTHO OLICHUBATh
MPaBIILHOCTh
BBIIIOJIHEHUS JEHCTBHS
1 BHOCHTD
HEOOXOdUMBIE
KOPPEKTHBHI B
HCIIOIHEHUE KAK 110
XOJy €ro peaiu3aliuu,
TaK ¥ B KOHLE
ICHCTBHS.

§20

PeakTuBbl B
XUMHYECKOE
000pyI0BaH
ne

19.

XUMUYECKUE YPABHEHMUSL.

BbrlnosiHEHUE TPEHUPOBOUHBIX
YIPaKHEHUH 110 COCTABICHUID YPaBHEHUI
XMMHUYECKHUX PEaKIUH

YMEHHE COCTaBJIATh
YpPaBHEHHUSI XUM. PEaKLUi.

1. Ymenue
OpPHEHTHPOBATHCS Ha
HOHUMaHHE IPUIHH
ycrexa B yueOHoM
JeATEIEHOCTH

K.YY/].

1. Ymenue:

. CTpOI/ITI) IIOHATHBIC
JUIsl TapTHEpa
BBICKA3bIBAHUS,
YUHTBIBAIOLIUE, YTO
MapTHEpP 3HAET U
BUIUT, & YTO HET;

* 33]1aBaTh BOIPOCHI;
* KOHTPOJIUPOBAThH
JIEHCTBUS TIapTHEPA.
ILYV.

VYMeHue:

§20
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* OCYIIECTBIIATh aHAJH3
00BEKTOB C
BBIZIEJICHUEM
CYILIECTBEHHBIX U
HECYILECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIIATH CHHTE3
KaK COCTaBJICHHE
LIEJIOr0 U3 YacTeM.
P.YVI.

YMenus:
1.0cymiecTBasTh
HTOTOBBIN B
MOIIArOBBIN KOHTPOJIb
10 pe3yJIbTaTy;

2. AekBaTHO
BOCIIPMHUMATH OLICHKY
YUHUTETIS;

3. Paznuyarts croco0 u
pe3yIbTaT AeHCTBHSA

20. | Tunsl XHMHYECKUX peaKInii YMEHHE onpenensath | 1. Ymenue K.YY/]. §21 PeaktuBbl
TP peareHTel W IPOAYKTHI | OPUEHTUPOBATHCS HA YMmeHue XUMHYECKOE
Jla6opamopnbsiii onvim_Nel6. peaxImu; MIOHUMaHNUe NPUINH CaMOCTOSATENIEHO obopynoBaH
Tunw XUMUYUECKUX peakyuii: | paccTaBIATh ycrexa B y4eOHOit OpTraHU30BBIBATh ue
paznoxcenue z2udpoxcuoa meou (11); | koapdumenTs B JeSITeIPHOCTH yaeOHoe
e3aumodeiicmeue dcene3a ¢ pacmeopom | YpaBHEHHUSX peakuuii Ha B3aUMO/ICHCTBHUE B
xaopuoa meou (11), e3aumoodeiicmeue | ocHOBE 3aKOHA rpyIIe.
okcuoa meou (11) ¢ pacmeopom conanoii | coxpaHeHUs! Macchl ILYVYI.

Kucaomol. BEILECTB YMmeHue
peoOpa3oBHIBAThH
HHPOPMALIUIO u3
OJTHOTO BU/IA B IPYTOH.
P.YVYI.
YMeHue cocTaBisTh
IUTaH peIIeHus
POOIIEMBI.

21. | TloaroroBka k [MA, BITP 1.3akperuienue 3HaHUN U 1. YMmenue K.YYA. §1-21

pacdeTHBIX HaBBIKOB yd- OPHEHTHPOBATHCS Ha YMenue
csl. TTOHUMaHHE TPUIUH CaMOCTOSATEIHHO
2.YMeHue pelaTh ycrexa B yueOHoM OpraHU30BBIBATD
THUIIOBBIE IPUMEPbI JeSITeIbHOCTH yaebHOe
KOHTPOJIBHO- B3aMMo/ieiicTBHE B
N3MEPUTEITBHBIX rpyrmie
MaTepHajIoB ILYVYA.

Ymenue:

* OCYILIECTBIIATH aHAIH3
00BEKTOB C
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BBIZIEJICHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYILECTBIISITh CUHTE3
KaK COCTaBJICHHE
LEJIOr0 U3 YacTeM.
P.YVI.

YMenus:
1.0OcymiecTBasATh
HTOTOBBLINA U
MOIArOBBIN KOHTPOIb
IO Pe3yNbTaTy;

2. AIeKBaTHO
BOCIIPHHHUMATH OIICHKY
YUHUTETIS;

3. Paznuuath criocob u
pe3yJbpTaT AeHCTBUS

22,

TecToBbIi KOHTPOJIb:«OCHOBBI
IKCHEePHMEHTAIbHOM XMMHI.

YMeHue oBrnageHust
HaBBIKAMU KOHTPOJIS U
OILICHKH CBOE€Hi
JIeATENbHOCTH, YMEHHE
MIpPeBUIETH BO3MOKHBIC
MOCJIEACTBHS CBOMX
IEUCTBUI

VYmenne OLCHUTH CBON
y‘I€6HHC JOCTHIXKCHUA

K.YY/.

YMenue
CaMOCTOSITEIIEHO
OpraHU30BBIBATDH
yueOHOe JIeHCTBUE.
ILYYA.

YMeHnue
npeoOpa3oBEIBATh
HH(POPMAIIHIO u3
OJIHOT'O BUJA B IPYIOH.
P.YVYA.

YMeHue cocTaBisATh
TUTaH pelIeHUs

poOIeMBI
Pazpen 2. IlpakTUKYM 110 H3YYEHMIO Fa30B: KHCJI0pPoaa U Boaopoaa (7 4)
23. | Kucnopoxa. Peakiuu, ucnosib3yembie Uis | YMeHHe Xxapakrepu3oBath | Ymenue chopmupoBatey  K.YVY/L §22 PeaktuBbl u
MOJIy9IEeHHUsI KUCIIOpOJia B TabopaTopuu KHCJIOPOJ Kak yuyamuxcs yuyebHo- 1. Ymenue XMMHYECKoe
TP XUMUYECKUH JIEMEHT U NIO3HABaTEeNbHBIN HHTEpEC  (HOPMYIHPOBATH 00opyI0BaH
Jemoncmpayuonnsiii 3kcnepumenm Ne 7. | IPOCTOE BELIECTBO, K HOBOMY y4eOHOMY COOCTBEHHOE MHEHHE H ne
«Ilonyuenue u cobupanue Kuciopooa 6 | PaClO3HABATbH OUBITHHIM MaTepuaiy u crocodam MO3ULHUIO;

aadopamopuu
U 3anoJIHeHUue UM 2a30Mempa»

IyTeM KUCIIOPOJ
Cobmnronenue HOpM
MOBEACHUS B
OKpYy>Karouieit cpene,
MpaBHJI 310pPOBOTO 00pa3za
KHU3HH

pelieHns HOBOM YacTHOM
3a7a4n

2.YMeHue yYuThIBATh
pa3Hble MHEHHS U
MHTEPECHI U
000CHOBBIBATH
COOCTBEHHYIO
TIO3UIIHIO.

LYY

1. Ymenne
MCIIOJIb30BaTh 3HAKOBO-
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CHMBOJINYECKHE
CPEICTBa, B TOM YHCJIIC
MOJIENH B CXEMBI JIJIS
pelieHus 3a1ad;
P.YV].

1.Ymenue
CaMOCTOSITENBHO
aJleKBaTHO OLICHUBATh
MIPaBUIBHOCTD
BBINIOJIHEHUS JEHCTBUS
U BHOCHTD
HEOOXOQUMBIE
KOPPEKTHBHI B
HCIIOIHEHHUE KAK 110
XOJy €r0 peaau3aliyi,
TaK ¥ B KOHILIE

24. | XvuMu4ecKkre CBOMCTBA KUCIOPO/a. YMeHHe 00BSICHUTD PasBuBath uyBCTBO K.YY/. §23,24 PeaxTuBbl 1
Oxkcupl. CYILTHOCTb KpyroBOpOTa TOPJIOCTH 3a pOCCHIICKYl0  YMeHHe XUMHYEcKoe
TP KHCJIOPOZA B IPHPOJIE, XMMHUYECKYIO HAyKy CaMOCTOSATEIHHO 0bopynoBaH
Jlabopamopmnutii onoim Nel7. IIPUMEHEHUE KUCIOPOa; ®dopMHpOBaHHE UHTEPECA  OPraHU3OBLIBATH ue
«I'openue cepvl u pocpopa na 6030yxe u | YMETb COCTABIATH K IpEAMETY yuebHoe
I3 Kucﬂopoae» YpaBHCHUA XUMHUYCCKUX B3aUMOJCUCTBUC B
Jla6opamopnwiii oneim Nel8. peakuuii, rpymnie.

«l'openue snceneza, medu, maznusa na XapakTEepU3YIOLIMX LYY
6030yxe U 6 Kuciopode» XMMHYECKHE CBOICTBA Ymenue
kucnopox Hcmons3oBanne peoOpa30BHIBATH
Jabopamopuviii onvim_No19. TIPAKTIHCCKIX 1 HH(OpMALHIO 13
Paccmompenue 06pazoe oKkciudos nabopaTopHbIX paboT, OJIHOTO BHUJIa B JPYTOM.
HECIIOKHBIX DopMupoBaHue
(y2nepooa (1V), 600opooa, pocchopa,
9KCIEPUMEHTOB IS yMeHHs  HaOironaTh,
Medu, Kanvyus, jneeie3d, KpemMHus).
JIOKa3aTeIbCTBA JienaTth  BBIBOJABI  TIPH
BBIJIBUT'aEMBIX MIPOBEJICHUH OIIBITOB.
TPE/NIOI0KEHNH;
OIIMCAaHUE PE3YJIbTATOB P.YY].
3THX paboT YMeHue  COCTaBJISITh
IUTaH peIeHus
pOoOIEMBI
YMeHHe pacno3HaBaTh
OTIBITHBIM myTeM
KHCJIOPOJ, ONHCHIBATH
XAMUYECKHE PEeaKIiH,
HaOmoaeMble B XOJe
9KCIIEPUMEHTA.
25. | IToaroroska k T'MA, BITP 1.3akperuieHue 3HaHUN U 1. YMmenue K.YY/].
pacyeTHbBIX HaBBIKOB yd- OPHEHTHPOBATHCS Ha YmMenue
cal. MTOHUMAaHHEe IPUIHH CaMOCTOSTENIFHO
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ycrexa B yueOHOH

2.YMeHue pemaTh
THUIIOBBIE IPUMEPbI
KOHTPOJIbHO-
HU3MEPUTEITLHBIX
MaTepHUaioB

ACATCIBHOCTH

OpraHN30BBIBATH
yueOHoe
B3aNUMOJIEUCTBHE B
rpymnme

ILYV/.

YMmenue:

* OCYIIECTBIIATH AHAJIH3
00BEKTOB C
BBIZIEJIECHUEM
CYILIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIIATH CHHTE3
KaK COCTaBJICHHE
LIEJIOr0 U3 YacTeMn.
P.YVI.

YMenus:
1.0cymiecTBasATh
HTOTOBBLIN H
MIOIIIArOBHIil KOHTPOJIHh
10 pe3yJIbTaTy;

2. AnexBaTHO
BOCIIPMHUMATH OILICHKY
YUHUTETIS;

3. Paznuyarts croco0 u
pe3yIbTaT AeHCTBHSA

26.

Bozayx u ero cocras.
TP

[emoncmpayuonnslii sIxcnepumenm Ne 8.
«Onpedenenue cocmaea 6030yxa»

‘YMeHue xapakTepu30BaTh
COCTaB BO3JyXa
[IpuBenenue npumepos,
mo100p apryMeHTOB,
(hopMmymrpoBaHue
BBIBOJIOB.

YMeHue oLeHUuBaTh CBOKO
JIEATENIbHOCTh U MOCTYTKHU
JIPYTUX JIIO/IEH ¢ TOUKU
3pEHUS COXpPaHEHUs

OKpY arollen cpenbl

K.YV .

1. YMenue:

. CTpOI/ITI) IIOHATHBIC
JUTsI TapTHEpa
BBICKA3bIBAHMS,
YYUTHIBAIOIINE, YTO
mapTHep 3HaeT U
BUJIUT, a YTO HET;

* 32/1aBaTh BOIMPOCHI;
* KOHTPOJHUPOBATH
NIEHCTBUS TTapTHEPA.
ILYVY.

YwMmenue:

* OCYIIECTBIIATH aHAJIH3
00BEKTOB C
BBIZACJICHUCM
CyIIECTBEHHBIX U
HECYIIECTBECHHBIX
MIPHU3HAKOB;

* OCYIIECTBIISITh CHHTE3
KaK COCTaBJICHHE

§27

[Ipubop mis
oIpeeTIeHN
s COCTaBa
BO3/lyXa
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[IEJIOTO U3 YacTei.
P.YVII.

YMenus:
1.0OcymiecTBasATh
HWTOTOBBIN U
MOIIAroOBBIi KOHTPOJIh
IO Pe3yNbTaTy;

2. AIeKBaTHO
BOCIIPHHHUMATH OIICHKY
YUUTEIS;

3. Paznuuath criocob u
pe3yJbpTaT AEHUCTBUSL

27. | Bonopoxn. [Tomydenue Bogopona. Mepsl YMeHne XapakTepu3oBaTh | YMeHue chopMupoBaTh K.YY/. §28 PeaktuBrl
6e3omacHOCTH IpH paboTe ¢ BOJOPOIOM. BOJIOPOJI KaK XUMUUECKUH | yCTOWYHBEIN yaeOHO- YMenue XUMHYECKOE
IIpoBepka Ha yuctoty. [ pemyunii ras. 3JIEMEHT U IIPOCTOE TO3HABATEIbHBIM HHTEPEC  CaMOCTOSITEIHHO 000pya0BaH
TP BEIIIECTBO, PACIIO3HABATh K HOBBIM 00IIIMM OpraHU30BBIBATh ue
[Memoncmpayuonnotii yxcnepumenm Ne 9. | OINBITHBIM IIyT€M BOJOPOJ] | cocoOaM pemneHus 3agad  ydeOHoe
«llonyyenue u cobupanue e00opooa 6 B3aMMOJIEICTBHE B
naoopamopuu. Oneim Kagenouwiay rpymnre.

ILYVYA.

YMenue
mpeoOpa3oBLIBATh
nndopmanuio u3
OJHOTO BUJA B APYIOM.
P.YVI.

‘YMeHne coCTaBIsATh
TUTaH peIICHUS
POOIIEMBI.

28. | Xumuueckue CBOMCTBa BOJIOpOJA. | YMEHUE COCTaBJISATh PazButne BHyTpeHHeU K.YYA. §29 PeaktuBbl u
IIpumenenue. YpaBHEHHUs peaKL Ui, MO3ULIMY IIKOJIbHUKA HA 1. Ymenue: XUMHYECKOE
[Jemoncmpayuonnstii  Ikcnepumenm Ne | XapaKTEpU3YIOIIUX YPOBHE HOJOXKHUTEIBHOTO  * CTPOUTH TOHATHBIE 00opyI0BaH
10. «llonyuenue 600opoda peaxuueil | XAMUYECKHE CBOMCTBA OTHOIICHHUS K IIIKOJIE, U TapTHEpa ne

ANIOMUHUA CO CMECHIO CYbhama meou u
Xs10puda Hampusa»

TP

Jemoncmpayuonnuiii s3xcnepumenm Ne
11.3anumamenvnuie onvimoi ¢
6000p00OM: lemarowiasn Oanka,
e3pvlealouuecs ny3vipu, jemaioujue
MbLIbHbIE WAPUKU.

BOJIOPOJIa, HA3EIBATh
MPOAYKTHI pEaKIIUU
Ucnonws3zoBanue
MMPaKTUYCCKUX U
nabopaTopHbIX paboT,
HECIIOKHBIX
IKCIIEPUMEHTOB IS
JTOKa3aTebCTBa
BBIIBUTACMBbIX
MPEATOJIOKEHUH;
OIMCaHue Pe3ybTaTOB
9THX paboT

MTOHUMAaHHUS
HEOOXOANMOCTH YUEHUS
dopMupoBaHuE UHTEpECA
K IIpeIMETY

BBICKA3bIBAHMS,
YYUTHIBAIOIINE, YTO
nmapTHep 3HAeT U
BUJIUT, @ YTO HET;

* 3a/1aBaTh BOIPOCHI;

* KOHTPOJIUPOBATH
NIEHCTBUS TTapTHEPA.
ILYVY.

VYMeHue:

* OCYILECTBIIATH aHAJIH3
00BEKTOB C
BBIJIEJIEHUEM
CyIIECTBEHHBIX U
HECYIIECTBECHHBIX
MIPHU3HAKOB;
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* OCYIIECTBIISITh CHHTE3
KaK COCTaBJICHHE
[IEJIOTO U3 YacTei.
P.YVI.

YMenus:
1.0cymiecTBasATh
HTOTOBBIN B
MOIIArOBBIN KOHTPOJIb
10 pe3yJIbTaTy;

2. AekBaTHO
BOCIIPMHUMATH OLICHKY
YUUTEIS;

3. Paznuuyats croco0 u
pe3ysbTaT AEHCTBUS

29.

TecToBblil KOHTPOJIBL:«I[IpakTHKYM IO
U3y4YeHUIO Ia30B: KUCJIOPOaa U
BO/I0PO/JAY.

YMeHue oBagcHus
HaBbIKaMU KOHTPOJIA U
OIICHKH CBOEH
JACATCIBbHOCTH, yMeHI/Ie
MIPEABUIETH BO3MOKHBIE
MOCJICACTBHS CBOUX
IEeUCTBUI

YMeHHne OlleHUTb CBOU
yUeOHBIC JOCTIKCHHUS

K.YY/.

YMmeHue
CaMOCTOSITEIbHO
OpraHU30BBIBATDH
ydeOHoe neiicTBue.
ILYVYA.

YMenue
mpeoOpa3oBLIBATh
nndopmanuio u3
OJHOTO BUJA B APYIOM.
P.YVI.

‘YMeHne coCTaBIsATh
TUTaH peIICHUS

poGJIeMbl
Paznen 3. IIpakTHKYM N0 M3Y4€HHMIO CBOICTB BOJbI H PAcTBOPOB (9 1)
30. | Boma. Meroasl ompenenenust coctaBa | CobmroeHue HopM | 1.PasButme BHYyTpeHHEH K.YY/. §31, JaTuuk
BOJIBI - aHAJIU3 M CHHTE3. MOBE/ICHHS B | TO3UIIMU IIKOJBHUKA Ha CoBepIIeHCTBOBaTh Borp. 1, 3JIEKTPO-
TP OKpYXaromien cpene, | YPOBHE MOJOKUTEIBHOTO  YMEHHE 4,5, MIPOBOTHOCT
Jlabopamopnutii onvim Ne 20. MPaBUJI 3J0POBOTO OOpaza | OTHOLIEHHMS K ILKOJIE, JIOrOBapHUBaThCA U ctp.106 ,
«Onpeoenenue 6000NPOGOOHOIL U | KM3HU HNOHUMAaHUS MPUXOANUTH K 00IIEMY udposoii
OUCMUNTUPOBAHHOIL 800bL) HEOOXOUMOCTH yUCHHS, pEIIeHHIO B MHKPOCKOTI
BBIPAYKEHHOTO B COBMECTHOM
npeoOailaHuy yaeOHo- JIeSITEIIbHOCTH
no3HaBaTeabHBIX MOTHBOB  ILYVY/I.

1 TIPEATTOYTCHUN
COLIMAJILHOTO cIIocoba
OILICHKH 3HAHUI

DopMHPOBATH YMEHHE
[IPOBOJUTH CPaBHEHUE
1 KJTaCCU(HUKAINIO TIO
3a/JaHHBIM KPUTEPUSIM
P.YVA.

VYMeHue yuuTeIBaTh
BBIJICJICHHBIE YUUTENIEM
OPUEHTUPBHI NECHCTBUS
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B
HOBOM y4eOHOM
Mmarepuare B
COTPYJTHHYECTBE C
YYUTEIIEM

31.

Du3nuecKue U XUMUIECKUC CBONCTBA
BO/IBL.

TP

Jlabopamopnwiit onvim_Ne21.

OKpacka uHOUKamopoe 6 HelmpaibHou
cpeoe

Jlabopamopuutii onvim Ne22.
Cpasnenue npobd 600b1: 6000nPOBOOHOI,
U3 20p0OCK020 OMKPHIMOZ0 6000€EMA.

YMeHue XxapaKkTepu3oBaTh
CBOMCTBA BOJBI
(XMMHUYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOPTaHMYCCKUX
BELIECTB),
B3aUMO/ICHCTBUE BOJIBI C
OCHOBHBIMH U
KHUCJIOTHBIMH OKCHIAM;
COCTaBIIATH YPABHEHUS
XUMUYECKUX PEAKIIUH,
XapaKTePHBIX IJIS BOJIBI

YueOHO-1T03HABATEIBHBII
HHTEPEC K HOBOMY
y4aeOHOMY MaTepHaly u
croco0am perieHnst HOBOH
YaCcTHOU 3a/1a4H;

K.YY/].

YMenue:

* CTPOUTD NOHATHBIE
JUTSL TTapTHEpa
BBICKA3LIBAHMS,
YUHUTBHIBAIOIIUE, YTO
MapTHEp 3HAeT U
BHIUT, a YTO HET;

* 3a[1aBaTh BOIIPOCHI,

* KOHTPOJIUPOBATH
JIEHCTBUS IapTHEPA
ILYVY/.

VYmenue:

* OCYIIECTBIIATH aHAJIH3
00BEKTOB C
BBIJIEJIEHUEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB;

* OCYIIECTBIIATH CHHTE3
KaK COCTaBJICHHE
LIEJIOr0 U3 YacTei
P.YVI.

VYMenus:
1.0OcymiecTBasATh
HTOTOBBEIN H
MOIIArOBHIil KOHTPOIH
IO Pe3yNbTaTy;

2. AnexBaTHO
BOCIIPMHUMATH OIICHKY
YUHUTETIS;

3. Paznuyars crocod u
pe3yabTaT NCHCTBHSA

§32,
TECTHI,
ctp. 109

PeakTuBbl 1
XHMHYECKOE
00opynoBaH
ne

32.

Bona — pactBopuTteinb. PacTBopbl.

TP

Jabopamopnutit onvim Ne 23. « H3yuenue
3a6UCUMOCHU PACMEOPUMOCIU
seuwiecmea om memnepamypvL»

YMeHue gaBatb
OTIpeIeIICHUE TTOHSTUS
PacTBOPBI, BUIBI
pacTBOpOB, CBOMCTBA
BOJIbI KaK PaCTBOPUTEIIS;

Pa3BuTne criocoOHOCTH K
CaMOOIICHKE HA OCHOBE
KPUTEPHSI YCIICITHOCTH
y4e0HOM JesITeNILHOCTH

K.YV .

1. Ymenue:

* CTPOUTH TIOHSTHEIE
JUTSI TTapTHepa
BBICKA3bIBAHUS,
YUHTBIBAIOLIUE, YTO
MapTHEpP 3HAET U
BHUIUT, a YTO HET;

* 32/1aBaTh BOIIPOCHI,

§33,
Bomp. 5 +
TECTHI,
ctp. 113

JlaTamk
TeMIieparyp
Bl
TUJIATUHOBBIN
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* KOHTPOJUPOBATH
JIEUCTBUS TTApTHEPA.
ILYVYA.

Vmenue:

* OCYILIECTBJIATh aHATIH3
00BEKTOB C
BBIZICTICHUEM
CYILIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYILIECTBIISITh CUHTE3
KaK COCTaBJICHUE
LEJIOr0 U3 YacTeM.
P.YV .

YMenus:
1.0OcymiecTBasATh
HTOTOBBLINA U
MOIIaroBbIi KOHTPOJIb
10 pe3yNbTary;

2. AnexBaTHO
BOCIIPUHUMATH OLIEHKY
YUUTEIS,

3. Pa3znuuath cnoco0 u
pe3yJbpTaT AeHCTBUS

33. | HacsleHnsie u HeHachimennapie | [IpeacraBnenue o 1.Pa3BuTHE BHYTpEHHEH K.YY/A. §34, Hudposoit
pacTBOPHI. CYIIHOCTH Iporiecca MO3MLIMH IIKOJIbHUKA HA YMmenue Bomp. 4, MHUKPOCKOII
TP MOJY4YEeHHUSI KPUCTAIJIOB U3 | YPOBHE MOJNOKUTENBHOTO  CaMOCTOSITENILHO 5, cTp.

Jlabopamopnutii onvim Ne PacTBOPOB COJIEH OTHOIICHHUS K LIKOJIE, OpraHU30BbIBATH 116

24.«Habnwoenue 3a pocmom IToxa3aTp 3aBUCHIMOCTH HNOHUMAaHUS yaebHOe

KpUCmanioe» PacTBOPUMOCTH OT HEOOXOUMOCTH yUCHHUS, B3auMo/ieiicTBHE B

TeMIepaTypsl BBIPA)KEHHOTO B rpymIme.

npeobnagaHuy yuyeOHo- IL.YVYA.
MO3HABATENBHBIX MOTUBOB Y MeEHHE
U TIPEeIOYTCHUH mpeoOpa3oBHIBATH
COIMAJILHOTO cIocoba “HPOPMAIIHIO u3
OLICHKU 3HaHMUII; OJIHOTO BUJA B IPYTIOH.
2.dopmupoBaHue P.YVY].
BBIPAKEHHOW YyCTOMYMBOW  YMEHHUE COCTaBIISTh
y4eOHO-TI03HaBaTEIHHOM IUIaH PEIICHUs
MOTHBAIMH yUCHHUS. poOIeMBI.

34. | Jlabopamopnuoiii onvlm No 25. | ChopmupoBaTh MOHITHS dopMmupoBaHue K.YYA. §34 JlaTank

«llepecoluennutit pacmeop» «paz0aBIeHHBIN PacTBOP», | BBIpAKEHHOH ycToiunBoii  COBEpIIEHCTBOBATH IIOBTOP., TEMIIEpaTyp
«HACBHIIICHHBIN pacTBOpP», | y4eOHO-TIO3HABATEIbLHOMN YMEHUE 3agaud 7, | bl
«T1E€PECHILECHHBIN MOTHBALUH yUEHHUS. JIOTOBApHUBATHLCS U 8,9+ IUTATUHOBBIN
pacTBop» NPUXOJHUTH K 00IIeMy TECTBI,
PELICHHUIO B ctp. 117
COBMECTHOM
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JESTEILHOCTH
ILYVY/].
DopmMuUpOBaTH YMEHHE
MPOBOJIUTH CPaBHEHHE
U KJIacCU(HKALHIO 10
3aJ]aHHBIM KPUTEPHUSIM
P.YVYI.

‘YMeHue yuyuTsIBaTh
BBIJICTICHHBIC YUUTEIEM
OpPUEHTHUPEHI IefiCTBUS
B

HOBOM Y4eOHOM
Mmarepuane B
COTPYIHHIECTBE C

YUUTEIEM

35. | IpakTuueckas pa6ora Ne 3 UcnonwszoBanue ®opmuposanue uarepeca  K.YY/I. §35, PeaktuBsl u
«OmnpeneneHue KOHIEHTPAIIMM BEIECTB | MPAKTUYECKUX U K MPEAMETY dopMupoBaHue WHCTPYKT | XUMHUYECKOE
KOJIOPUMETPHUYECKHUM I10 nabopaTtopHbIX paboT, yMeHusi paboraTh B ax o Th | obopynoBan
KaJIu0poBoYHOMY rpaguKy» HECJI0KHBIX napax. He,

P 9KCIIEPUMEHTOB IS ILYVY. HaTIuK

JIOKa3aTeIbLCTBA dopmupoBaHue OnTHYe-
BBIJIBUTa€MBIX YMEHHUS HaOJII0JaTh, CKOM
MIPEATOJI0KECHHUIA; JlenaTh BBIBOJABI TMPHU IUIOTHOCTH
OTIHICaHUE PE3yIbTaTOB MIPOBEJICHUH OIBITOB.
9THX paboT P.YVI.

YMenne OIMCEIBATh

HaOIr0JaeMBIE

MpeBpalieHus B XOe

IKCIIEPUMEHTA.

36. | Kpucramioruaparsl. YMeHHe NPUMEHSTh 1. Ymenue K.YV §22-35, JaTtuuk
ﬂaﬁopamopubtﬁ onvim No 26. TMOJYYCHHBIC 3HAHUA NJIsA OPUCHTUPOBATHCA Ha YMeHue 3aa4u. 6 TeMIIEpa-
«Onpeoeﬂe}lue memnepamypol peueHus: 3aaa4 NNOHMMaHUC MPHUINH CaMOCTOATCIBbHO CTp.l 17, TYpbI
pasnodcenusn Kpucmaﬂﬂoeuapama» ycriexa B yIIe6HOﬁ OpraHn30BbIBATH 4 CTp. IUIATUHOBBINA

JEATENHLHOCTH yaeOHOe 113, 2,
B3aMMO/IEHICTBHE B ctp.106
rpymnmne
ILYVY/.

YwMmenue:

* OCYIIECTBIISITh AHAJIN3
00BEKTOB C
BBIJICJIECHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPHU3HAKOB;

* OCYIIECTBIIATH CHHTE3
KaK COCTaBJICHHE
[IEJI0TO M3 YacTeil.
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P.YVII.

YMenus:
1.0cymiecTBIsATH
HWTOTOBBIN U
MOIIAroBBIil KOHTPOJIh
MO Pe3yJbTaTy;

2. AIeKBaTHO
BOCTIPHHAMATH OIICHKY
YVUHUTETIS;

3. Pasznuuats criocob u
pe3yJabpTaT AEHUCTBUS

37.

IToaroroska k 'A, BITP

1.3akpenienue 3HaHU U
pacyeTHBIX HaBBIKOB yU-
csl.

2.YMmeHue pemartb
THUTIOBBIC IPUMEPHI
KOHTPOJIBHO-
HU3MEPUTEITLHBIX
MaTepuanoB

1. YmeHnue
OpPHEHTHUPOBATHCS Ha
MOHUMaHHE TPHYUH
ycrnexa B yaeOHOH
JeSITeIBHOCTU

K.YY/].

YMenne
CaMOCTOSITEIIFHO
OpraHU30BBIBAThH
ydaebHoe
B3aUMOJCHUCTBHUE B
rpymnmne

ILYVY.

YwMmenue:

* OCYIIECTBIISATH aHATHU3
00BEKTOB C
BBIJIEJICHHUEM
CYIIIECTBEHHBIX U
HECYILLECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISITh CHHTE3
KaK COCTaBJICHHE
LIEJIOTO U3 YacTel.
P.YV/.

VYMmenus:
1.0cymiecTBasATH
HTOTOBBEIN H
MOIIaroBbIi KOHTPOJIb
0 pe3yJNbTarty;

2. AnexBaTHO
BOCIIPMHUMATh OLIEHKY
YUUTENS;

3. Paznuyars crocod u
pe3yJbTaT AeHCTBUS

38.

TecToBblil KOHTPOJIb: «IIpakTUKyM 1O
HU3y4YEeHHUIO CBOMCTB BOJbI U PACTBOPOB».

YMeHue oBagcHus
HaBBIKaMHU KOHTPOJIS U
OIICHKH CBOEH
JIeSITENIbHOCTH, YMEHHE
MpeBUIETH BO3MOXKHBIE
MOCJIEACTBHS CBOUX
JIEUCTBUMN

VYMeHune OIieHUTh CBOH
y4eOHBIC JOCTHKCHHUS

K.YY/].

YmMmenue
CaMOCTOSTEILHO
OpraHU30BBIBATD
y4eOHoe nieiicTBue.
ILYV.

YmMmenue
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peoOpa3oBHIBAThH

“HPOPMAIIHIO u3
OJHOTO BUJA B APYTOM.
P.YVI.

YMeHue cocTaBiIsATh
TUTaH PEIICHUS

poOIIeMBI
Pa3znen 4. OcHoBbI pacueTHo# xumuu (4 4)
39. | Monp — enuHHMIA KOJMYECTBA BEIICCTBA. | VyeHME BBIUYUCIISTH: 1.MoTuBarus HayICHHS K.YYI. §36, §37
Monsapnas  macca.  BeumcinenMs 10 | xonmuecTBo BemecTBa WM | NPEIMETY XMMHS YMenue
XHUMHUYCCKHM YPaBHECHUSIM. MAacCy 0 KOJINIECTBY 2.Pa3BuBaTh 4yBCTBO CaMOCTOSTEIBHO
BellleCTBa WU Macce Topa0CTH 3a pOCCUUCKYHO OpraHn30BbIBATH
peareHTOB WM MPOAYKTOB XUMHUYECKYIO HAYKY y‘-Ie6Hoe JeiicTBUE.
peaxiuu 3.HpasctBenno-stuaeckoe IL.YVY/.
VMeHHe BBIYHCIATH OLICHHBAaHHE Ymenune
MOIIAPHYIO Maccy T0 4.YMeHHe OIIEHUTh CBOH npeoOpa3oBEIBATh
(bopMyIIe COeMHEHH, yueOHBIC JOCTHIKCHHUS HHPOPMALIUIO U3
KOJINYECTBO BEIIECTBA, OJIHOTO BUJa B IPYTOMH;
00BbeM UIIU maccy mno OCYLICCTBJIATH aHAIN3
KOJIMUECTBY BEIECTBA, O0BEKTOB C
06I,eMy WM Macce BBIACIICHHCM
pPEareHToB WM NPOAYKTOB CYHMICCTBCHHBIX U
peakuu HECYHICCTBCHHBIX
MIPU3HAKOB;
OCYILIECTBIISITH CHHTE3
KakK COCTaBJICHUE
LIEJIOTO U3 YacCTeH.
P.YV/.
YMeHue cocTaBisiTh
TUTaH peIeHUs
pOoOIEMBI
1.0cymiecTBasATH
HUTOTOBBLIN B
MOIIaroBbIii KOHTPOJIb
10 pe3yJbTarTy;
2. AexkBaTHO
BOCTIPHHAMATH OIICHKY
YUUTEIS;
3. PasznnuaTh criocob u
pe3ynbTaTr ACUCTBUS
40. | 3akon ABoraapo. MossipHbIil 00beM ra30B. | YMEHHE BBIYUCIATD: PaszsuBatscniocobHOCTs K K.YV, §38
OTHOCHUTEebHAS IJIOTHOCTH ra30B. KOJIMYECTBO BEIIECTBA, CaMOOIICHKE Ha OCHOBE 1. YMmenue

Brruncienus o XuMHYECKUM
YpaBHEHHSIM.

00BbeM MM Maccy 110
KOJIM4ECTBY BELIECTBA,
00beMy MM Macce

KpUTEPHUS YCIEIIHOCTH
y4eOHOI NesITeIbHOCTH

HCIOJIb30BATh peyb IS
PEryJsiliii CBOETO
JICVCTBHS;
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peareHTOB M NPOJYKTOB
peaKIu;

(HaxoauTh 00BEM Ta3a 1Mo
U3BECTHOMY KOJIMUECTBY
BelecTBa (M MPOU3BOAUTD
0OpaTHBIE BBIYUCICHNUS))

2.AnexBaTHO
HCTIOJIb30BaTh PEUEBhIC
cpencTBa JJIs PEeIIeHUs
pa3IMYHBIX
KOMMYHHUKATHBHBIX
3a/1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKa3bIBaHHE,
BJIAZIETH
UAJIOTUYECKOU
dopmoii peun

ILYVY/.

1.YMmenus
OCYILIECTBIIAITh
CpaBHECHHE U
KJaccu(UKaIHIO,
BBIOUpAsT KPUTEPHUHU JIIIS
YKa3aHHBIX
JIOTHYECKUX OTIepaIliii;
CTPOHTBH JIOTHUIECKOE
paccyxacHue

P.YVI.

Ymenue
CaMOCTOSTEILHO
aJIEKBaTHO OIIEHUBATH
MIPaBUIBHOCTH
BBINOJIHEHUS IEUCTBHS
1 BHOCHUTH
HEOOXOgUMEBIE
KOPPEKTUBHI B
HCIOJIHEHUE KaK II0
XOJy €T0 peau3alliH,
TaK U B KOHIIE
IEUCTBHS.

41.

O6paboTka SKCTIEPUMEHTALHBIX JaHHBIX C
HCTIONB30BaHUEM ITU(POBOIL TabopaTopuu
«Touka poctay.

Yrenne rpadMKoOB, [HarpaMm

YMeHue OLleHUTh CBOU
yueOHBIC JOCTHIKEHHUS

K.YY/.

Ymenue
CaMOCTOSITEIIEHO
OpTraHHU30BBIBATh
ydeOHoe neiicTBue.
ILYYA.

Ymenue
peoOpa3oBhIBAThH
nHdopmanuio u3
OJTHOTO BUJIa B IPYTOH.
P.YVI.

‘YMeHue cocTaBisTh
IUTaH PEIICHUS
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pOoOIIEMBI

42. | OObeMHBIC OTHOILICHHS T'a30B IIPU ‘YMeHue npoBOJIUTh PasBuBath cocoonocth Kk K.YV /L. §39

XUMHUUYECKHX PEAKIHAX pacueTsl Ha OCHOBE CaMOOLIEHKE Ha OCHOBE 1. Ymenue:
YpaBHEHHH peakuui, KpUTEpHsl YCIIEUIHOCTH * CTPOMUTb NOHATHBIE
YMETb BBIUUCIATH: y4eOHOH NesaTeNbHOCTH JUId mapTHepa
KOJIMYECTBO BEIIECTBA, BBICKa3BIBAHMS,
00BeM WK Maccy 110 YYUTHIBAIOIINE, YTO
KOJINYECTBY BEIICCTBA, mapTHep 3HaeT 1
00BeMy MM Macce BUJIMT, a 4TO HET;
peareHToB U NPOAYKTOB * 3a]1aBaTh BOIIPOCHI;
peakuuu (HaX0IUTh 00beM * KOHTPOJUPOBATh
rasa 1o KOJH4eCTBY NIEHCTBUS TAPTHEPA.
BEIIIECTBA, Macce HIH ILYVY.
00BeMy OHOTO U3 YMeHue:
peareHToB UM IPOAYKTOB * OCYILECTBJISATh AHAJIN3
peakuum) 00BEKTOB C

BbIJI€ICHUEM
CYIIECTBEHHBIX U
HECYIIEeCTBECHHBIX
TIPU3HAKOB;

* OCYIIIECTBIATH CUHTE3
KaK COCTaBJICHUE
LIEJIOTO U3 YaCTEH.
P.YVI.

YMeHus:
1.0cymecTBiATh
WTOTOBBIN U
MOIIaroBbIi KOHTPOJIb
0 Pe3ynbTaTy;

2. AnexkBaTHO
BOCTIPHHAMATH OIICHKY
YUUTEIS;

3. Paznuuats criocob u
pe3yJbTaT AeHCTBUS

Pa3gen 5. IIpakTHKYM 10 H3Y4YeHHIO CBOICTB BelleCTB OCHOBHBIX KJIaCCOB HEOPraHu4eckux coenuHenuii (12 v)

43. | Oxcumsl: knaccuuKaiysa, HOMEHKIATypa, | YMeHHe HazbIBaTh | PopMHUpOBaHUE K.YYA. §40 PeaxTuBbl 1
CBOICTBA, MTOTyYCHHE, TPUMCHEHUE. COCIMHEHUS W3YYCHHBIX | BBIPOKEHHOH ycroitumBoil 1. YMeHue XAMHIYECKOe
TP KJIacCOB (OKCHJIOB); y4eOHO-TT03HABATEIBHOM JIOTOBAPUBATHCS U 000pyIOBaH
JlaGopamopnsiii onvim_Ne27. OIPENEIATh MOTHBALUM YYECHUS MPHUXOANTH K 00IIEeMy ue

Habnwoenue pacmeopumocmu 0Kcuoos
QIIOMUHUA, HAMPUS, KAbUUA U MeOU 6
8o0e.

Jabopamopnutii onvim_Ne28
Onpeoenenue Kuciomuocmu-
OCHOGHOCHU cpeonl ROJIYUEeHHBIX
PAcmeopoe c NOMOubI0 UHOUKAmopa.

MIPUHA]JIEKHOCTH BEIECTB
K OIIPEJICIICHHOMY KJIacCy
coeMHeHUH (OKCHIaMm);

XapaKTepru3oBaThb
XUMHUYCCKUC CBOIiCTBa
OCHOBHBIX KJIaCCOB

HCOPraHM4YCCKNUX BCHICCTB

PENIeHHIO B
COBMECTHOM
JIeSITEIbHOCTH;

2. YMeHue
MIPOIYKTUBHO
paspeniatb KOHQIHKTHI
Ha OCHOBE y4eTa
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Jabopamopnutii onvim_Ne29.

Ilonyuenue  yenexucnozo 2asa u
e3aumodeiicmeue €20 ¢ U3GECMKOBOU
80001l.

(oKCHIIOB);
COCTaBIIATh
HEOpPraHNYeCKUX
COCIMHEHUH  M3YyYCHHBIX
KJ1accoB (OKCHIOB)

(hopmybI

HWHTEPECOB U MO3ULIUN
BCEX €T0 YYaCTHHKOB
P.YVA.

1.YMeHue y4uThIBaTh
BBIJICIICHHBIC YYHUTEIIEM
OpPUCHTHUPHI ICHCTBUS
B HOBOM y4eOHOM
MaTepHale B
COTPYAHHUYECTBE C
YUUTEIEM;

2. YMeHnue
IUTAHUPOBATH CBOU
IEUCTBUSA B
COOTBETCTBUH C
MOCTaBJIECHHON 3amadyen
U YCIIOBUSIMU €€
peanuzanuu.

ILYYA.

1. YMeHue npoBoIuTh
CpaBHEHHE U
KIaccu(UKaIUIo 110
3aJJaHHBIM KPUTEPHSIM;
2.DopMHpOBATH Y

ydamuxcs
MIpeJCTaBICHAE O
HOMEHKJIAType
HEOPTaHIMYECKUX
COEIMHEHU NI
44. | TuapoKCcuabl. OcHoBaHusI: | YMeHHE Ha3bIBaTh 1. YMmenue K.YYA. §41 Hatuuk pH
KJIaccupuKanys, HOMEHKJIATypa, | COeINHEHNS N3yYeHHBIX OpUEHTUPOBATHCS HA YMmenue
MONyYCHUE. KJ1accOB (OCHOBAaHH), MTOHUMaHHe TPUIHH CaMOCTOSITEIIEHO
TP OIIPEICIIATh ycriexa B yueOHOM OpraHU30BBIBATD
Jabopamopuutii onvtm Ne 30. MIPUHA/IJIC)KHOCTD BEMIECTB | ACATEIEHOCTH yaeOHOe
B3aumooeiicmeue okcuoos kanvuyus u K OIIPCACIICHHOMY KJlacCy B3aUMO/CHCTBHUE B
docgopa c soooit, onpedenenue xa- COCIMHCHH rpynmne
pakmepa o6paszogasuiezocs 2udpokcuda ¢ | (OCHOBAHMSM) I;I;yyﬂ-
MEHHE:

nomouiblo uudulcamopa.

Jlabopamopnutii onvlm No 31.
«Onpeodenenue pH paznuunvix cpeo»

IpakTnyeckas padora Ne
4.«Onpenenenne pH pacTBOpoB KuCJI0T
U 1ejao4ein

* OCYIIECTBIISITh AHAJIN3
00BEKTOB C
BBIJICJIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPHU3HAKOB;

* OCYIICCTBIIATH CHHTE3
KaK COCTaBJICHHE
[IEJI0TO U3 YacTei.
P.YV/I.
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YMenus:
1.0cymiecTBIsATH
HTOTOBBIN B
MOIIAroBbIil KOHTPOIh
10 pe3yJbTary;

2. AekBaTHO
BOCTIPHHAMATbH OIICHKY
YAUTEIS;

3. PaznuyaTts croco0 u
pe3yJbpTaT AEHUCTBUS

45. | Xumuueckue CBONCTBa OCHOBAaHUU. | YMeHUE cocraBnath | @opmupoBanue unrepeca  K.YY/L. §42 JHartuuk pH,
Peaknus HeHTpanu3amuu. Okpacka | hopmyIisl K HOBOMY IIpeIMETY ®dopmupoBaHUe J103aTop
MHIUKAaTOPOB B ILEJIOYHOW U HEUTPAJbHOW | HEOPraHUYECKUX ymeHus paboTaTte B 00BéMa
cpenax. [Ipumenenne oCHOBaHUU. COEIMHEHUN  H3YYEHHBIX napax. KUAKOCTH,
TP KJIACCOB (ocHOBaHMIN); ILYVYI. OropeTka,
Jabopamopnutit onvim Ne 32. «Peaxkuusn YPaBHEHUSI  XUMUYECKUX dopmupoBaHue JaTYUK
neimpanuzayuu». lemoncmpayuonnsiii | PEAKIMH  (XapaKTEpPHbIX yMEeHHs  HaOIronaTh, TeMIepaTyp
axkcnepumenm Ne 12. «Ocnosanus. ISl OCHOBAHHIA); A€IaTe  BBIBOJBI IIpH BbI
Tennosoii 3¢ppexm peaxyuu zudpoxcuda | XaPAKTCPU30BATH IIPOBEJICHUH OIIBITOB. IIJIATUHOBBIN
HAMPUA ¢ YeNEKUCTBIM 2a30M» XMMHYECKHE CBOMCTBa P.YVI. , JATYHK
JlaGopamopnuiii onvim Ne33, OCHOBHBIX KJIaCCOB YMeHue pacrno3HaBaTh JIaBJICHUS,
Bsaumooeiicmeue pacmeopos Kuciom co | HEOPTAHIIECKUX BELIECTB OTIBITHBIM myTeM MarHuTHas
wenovamu. (OCHOBaHHH) OCHOBAaHU, ONMCHIBATH MeIajaKa
Jlabopamopnutii onvim_Ne34. XUMIHCCKHC  peaKIiy,

Ilonyuenue nepacmeopumvix 0CHOGAHUIL HabioziaeMbIe B Xo7e
u uccnedosanue ux ceoiicme (na npumepe OKCHCPUMCHTA.
2uopokcuoa meou (11)).

46. | AMdoTepHBIE OKCUABI H THIPOKCHIBL. YMeHue xapakrtepuszoBath | 1.YMmeHue K.YYA. §43
Jabopamopnotii onoim Ne35. Iloryuenue | XAMHYECKHE CBOMCTBA OpUEHTUPOBAThCS HA YMmeHnue
amgpomepnvix ocrnosanuii u OCHOBHBIX KJIaCCOB MIOHUMaHHE IPUYHH CaMOCTOSITENILHO
UCCIe008AHUE UX CEOIICIE (”a npumepe HEOPraHN4YCCKUX ycriexa B y‘IE6HOﬁ OpraHn30BbIBATH
zudpo,{cuoa UUHKAQ (II))_ COGZ[I/IHGHI/Iﬁ JCATCIBHOCTH, y‘Ie6Hoe

(amdoTepHBIX 2. YuebHo- B3aUMO/ICIICTBUE B
HEOPraHMYECKUX MO3HABATENBHBIA UHTEPEC  TPYIIIE.
COCITMHCHUIN) K HOBOMY y4eOHOMY IL.YVYA.
MaTepuay ¥ crnocodam Ymenne
pelleHHus HOBOW 4acTHOMI mpeoOpa3oBHIBATH
3a1a4m nHPOPMALIHIO u3
OJIHOTO BUJA B IPYTOM.
P.YVA.
YMeHue cocTaBIsTh
IUIaH PEeIICHUs
pOOIIEMBI.

47. | Kucnortsr. CocraB.  Knaccudpukanus. | YMeHne Ha3bIBaTh 1.Pa3BuTHe BHYTpEeHHEH K.YV . §44 PeaxTuBsl 1

Howmenknarypa. [lomyuerne Kucior. COEJIMHEHUS H3YIECHHBIX MTO3WIIMH IIKOJIFHUKA Ha 1. YMmenune XMMHYECKOe
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TP

KJIaCCOB (KHCIIOT);
OTIPEeIeIIATh
MPUHAISKHOCTD BEIECTB
K OIIPENICIICHHOMY KIIAcCy
COCJIMHEHUH (KUCIIOT);
YMEHHE COCTaBJISThH
hopMyBI
HEOPraHHYECKUX
COCIMHEHUH U3yYEeHHBIX
KJIaCCOB

YPOBHE MOJI0KUTETBHOTO
OTHOIIEHHMS K IIKOJIE,
TTOHUMaHHUS
HEOOXOANMOCTH YUEHUs,
BBIPa)KEHHOT'O B
npeoOiaiaHuy yaeOHo-
MIO3HABATEIbHBIX MOTHBOB
U TIPEATIOYTCHUH
COLIMAJILHOTO cIiocoba
OIICHKHU 3HAHU;
2.®DopmMHupoBaHUE
BBIPAKEHHOU yCTONYUBOU
y4eOHO-TI03HABATEIHHOM
MOTHBALUH yICHUSL.

JIOTOBAPHUBATHCS H
MIPUXOAUTH K 001IIeMy
pEIIeHHIo B
COBMECTHOH
JIeSITEIIbHOCTH;
2.YmMeHue
MIPOAYKTHBHO
pas3pemnrat KOH(INKTHI
Ha OCHOBE y4eTa
WHTEPECOB U HO3UINH
BCEX €r0 YYaCTHUKOB
ILYVYA.

1.YMeHne npoBOIuTh
CpaBHEHHE U
KJIACCU(UKAIIHIO TT0
3aJJaHHBIM KPUTEPHSIM;
2. ®opMupoBats y
yYaImXCs
MIpeJCTaBICHAE O
HOMEHKJIAType
HEOPTaHIMYECKUX
COECIMHEHU

P.YVYI.

1.YMeHue yuuTheIBaTh
BBIJICIICHHBIC YIUTEIEM
OpUECHTHUPHI NIeHCTBUA
B HOBOM Y4eOHOM
Mmarepuae B
COTPYTHUYECTBE C
YUHUTENEM;

2. YMeHue
TUTAHUPOBATH CBOU
IEUCTBUSI B
COOTBETCTBHH C
[IOCTABJICHHOW 3a/1a4yeil
W YCIIOBUSIMU €€

000pyaoBaH
ue

peanu3almm.

48. | XuMHUYeCKre CBOMCTBA KHCIIOT ‘YMeHue coCTaBIIsITh 1.Ymenue K.YY/]. §45 PeaktuBbl u

YpaBHEHHSI XUMUUECKHUX OpUEHTUPOBATHLCS HA 1.YmeHue XUMHUUYECKOE

TP peakuui, MIOHUMaHUE NIPUINH HCIIONb30BaTh PEYb I 00opy0BaH
Jlabopamopnuiit onvim_No36. XapaKTepU3YIOIIHNX ycrexa B yueOHOH pEryJIsLIKA CBOETO ue

Bzaumooeiicmeue memannose (maznus,
WUHKa, Jcene3a, meou) ¢ pacmeopamu
Kucaiom.

Jlabopamopnwtit onvim_Ne37.
Bzaumooeiicmeue oxcuda meou (11) u
OKCUOA UYUHKA C PACMEOPOM CepHOUl

XUMHUYECKHE CBOMCTBA
KHUCJIOT;

YMEHHUE Paclo3HaBaTh
OTIBITHBIM ITyTEM
PacTBOPHI KUCIIOT U
meouei

JIeATEeNIbHOCTH;
2. YueOHo-
TIO3HABATENbHBII HHTEpEC
K HOBOMY y4eOHOMY
MaTepHary U criocodoam
pelleHrs HOBOM 4acTHOM

TICHCTBHS,
2.AeKkBaTHO
HCIOJIb30BaTh PeUeBble
cpencTBa AJisl peleHus
Pa3TUYHBIX
KOMMYHHKATHBHBIX
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Kucnomel.
JlaGopamopnwiii onvim_Ne38.
B3aumooeiicmeue pacmeopoe kuciom c
HepacmeopuMbIMU OCHOBAHUAMU.

3aga4yu

3a51a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKa3bIBAHHE,
BJIAJIETH
JTHAJIOTUYECKOM
dopmoii peun

P.YVI.

YMenne
CaMOCTOSITEIEHO
aJIeKBaTHO OLICHMBATh
MPaBUIBHOCTh
BBINOJIHEHUS IEUCTBUS
1 BHOCHUTD
HEOOXOAUMBIE
KOPPEKTHUBHI B
HCIIOIHEHUE KaK 110
XOJIy €ro peaju3aluy,
TaK U B KOHIIE
IEUCTBHAL.

ILYVYI.

YMmenue:
OCYILECTBIIATH
CpaBHEHHE U
KJaccu(UKaIHIO,
BEIOMpAst KPUTEPHH IS
YKa3aHHBIX
JIOTUYECKUX OTIepaIlnii;
CTPOHTH JIOTHYECKOE

paccyxaeHne
49. | Comu. Knaccudukarms. HomeHkmnatypa. YMenue coctaBisTh | 1.Pa3Butue BHyTpeHHEH K.YYA. §46, PeaxTuBbl 1
Crioco0bl osTy4eHust cosei (hopmybt MIO3UINH IIKOJIbHUKA Ha 1. Ymenwe: BOIIp. 2, XUMHYECKOe
HEOPraHMYECKUX YPOBHE MOJOXXUTEIBHOTO  * CTPOMTH ITOHSATHBIC 3, obopynoBaH

COEIMHEHUN  W3YYEHHBIX | OTHOLIEHHUS K LIKOJIE, JUIsl TapTHEpa ctp.160 ue

KJIaccoB (couiei);

YMEHUE HA3bIBAaTh
COCIMHCHUA U3YYCHHBIX
KJIaccoB (coJieit);
OTPeIeIATh
MPUHA/TISKHOCTD BEIIECTB
K OIPE/ICIIEHHOMY KJIaccy
coenrHeHUH (coeh);
YMEHHE COCTABIISATh
(hopmyibt
HEOPTraHMYECKUX
coeIMHEeHU I

HOHUMaHHUs
HEOOXOUMOCTH yUCHHS,
BBIPAXKEHHOTO B
npeobnagaHuy yuyeOHo-
TIO3HABATEIBHBIX MOTHBOB
U TIPETIOYTEHUH
COIIMAIBHOTO criocoba
OIICHKHU 3HAHUM;
2.®opmMupoBaHUE
BBIPA)KEHHON yCTOMYMBOI
y4eOHO-TI03HaBaTEIbHOM
MOTHUBALUH yICHUSL.

BbBICKA3bIBAHUA,
y‘II/ITI)IBaIOHH/Ie, qTO
MapTHEp 3HaeT U
BHUIUT, a YTO HET;

* 33/1aBaTh BOIPOCHI;
* KOHTPOJIUPOBAThH
JIEUCTBUS NIapTHEPA.
ILYVYA.

YwMmenue:

* OCYILIECTBJIATh aHAIU3
00BEKTOB C
BBIJIEJICHUEM
CyHIeCTBeHHI)IX nu
HeCyH.IeCTBeHHBIX
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MIPU3HAKOB;
* OCYIIECTBIISITh CHHTE3
KaK COCTaBJICHHE
LIEJIOTO U3 YacTeil.
P.YVI.

YmMmeneus:
1.0cymiecTBIATH
HTOTOBBIN B
TMIOIIarOBbI KOHTPOJIb
0 pe3yNbTary;

2. AnekBaTHO
BOCIIPMHUMATH OLICHKY
YAUTEIS;

3. PaznuuyaTts croco0 u
pe3ybTaT AeUCTBUS

50. | IlpakTnyeckas padora Ne 5. Hcnonb3oBanue 1. OpueHnTanus Ha K.YY/. udposoii
«IloryyeHne MeJHOTO KyIIOpOCa) MPAaKTUYECKUX U MIOHUMaHHUEe IPUYUH YMenus pabortath B MHUKPOCKOTI
nabopaTtopHbIX paboT, ycrexa B yuyeOHoM napax.
HECIIOKHBIX JIeSITeILHOCTH, ILYVY.
9KCIIEPUMEHTOB IS 2. Y4ebHo- VYMenus  HaOIIOIATh,
JTOKa3aTeIbCTBA MMO3HABATENEHBIA HHTEPEC ~ JeNaTh BBIBOABI IIPH
BBIJIBUTaEMBIX K HOBOMY y4eOHOMY MIPOBE/ICHUH OTIBITOB.
MIPEATOJIOKEHUH; MaTepHuay U crnocodoam P.YVI.
OIIMCAHUE PE3yJIbTATOB pelleHuss HOBOM 4acTHOU YMeHue pacrno3HaBaTh
9THX paboT 3a1aun OTIBITHBIM ITyTEM
KJIaCCHI
HEOPTaHIMYECKUX
BEIIIECTB, OMMCHIBATh
XMMUYECKHEe PeaKIiH,
HabJro1aeMbIe B X0/1e
HKCIEPUMEHTA.
51. | CeoiicTBa comeii YMmenne xapakrepu3oBats | PaspuBath cmocooHOocTh K K.YV §47 PeaxTuBbl 1
CBOWCTBA H3YYCHHBIX CaMOOIICHKE Ha OCHOBE Ymenne XAMHAYECKOe
KJIACCOB HEOPTAaHUYECKHUX | KPUTEPHS yCIICITHOCTH CaMOCTOSITEIIEHO 000pyIoBaH
BeIIECTB (CoJei); yueOHOI JIesITeTbHOCTH OpraHU30BBIBATDH ue
YMEHHE COCTaBIIAThH yaebHOe
YPaBHEHUS XMMUYECKUX B3auMo/ieiicTBHE B
peakuui, rpymnme.
XapaKTEePU3YIOLINX ILYVY .
XUMHUYECKHE CBOMCTBA YMmeHnue
coueit mpeoOpa3oBEIBATH
nHPOPMALIHIO u3
OJIHOTO BUJA B IPYTOM.
P.YVA.

YMeHue cocTaBIATh
TUTaH PeICHUs
POOJIEMBI.
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52. | IIpakTu4yeckas padora Ne6. Pemenne VYMenne: xapakrepusopats | 1. OpreHTalms Ha K.YVI. §47,848, | PeakTuBbl 1
KCINEPUMEHTATbHBIX 32124 M0 TeMe XUMUYECKHE CROMCTRa | TOHIMAaHUE IPHYUH Ymenus paborate B HHCTPYKT | XHUMHYECKOE
«IIpakTUKYM 0 U3Y4YE€HHUIO CBOWCTB OCHOBHBIX KJIaCCOB | YcIiexa B yueOHOM rnapax. ax o Th | obopynoBan
BelIeCTB OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIeCTB; | ACATCIBHOCTH; ILYYA. ue
HEOPraHM4eCKUX COeANHEHMIT» ONpeIeNsTh 2. YyeOHo- YMmenust  HaOIIOIATH,

NPUHAJIEKHOCTD BEIIECTB NO3HABATCIIbHBIN UHTCPEC ACJaTb BBIBOJbI IIPpHU
K OIpEACICHHOMY KJIaccy K HOBOMy ylleﬁHOMy HpOBeI[eHI/II/I OIIBITOB.
COG,HI/IHGHI/IP’I Marepuainy u crocobam P.YYI[.

COCTaBIATH (POPMYITEI pEILIeHUs] HOBOM 4acTHOM ~ YMeEHue pacrno3HaBaTh
HEOPraHHYECKHX 3a1a4u OTIBITHBIM MTyTEM
COEIMHEHUHN N3YUYEHHBIX KJIaCChl

KJIACCOB HCOPraHn4CCKuXx
VYMeHue MIPUMEHATH BCIICCTB, OITMCHIBATH
MOJIyYEHHBIEC 3HAHUS JIS XUMHYCCKHC PCAKIINH,
peLIeHUs] TPAKTUUECKUX Ha0IIolaeMBbIC B X0/I¢
3amad, coOmoaast mpaBmuia OKCIICPUMCHTA.
0e30macHOTO 00paIeHUs

C BEIECTBAMU

53. | Iloaroroska k [MA, BITP 1.3akpenuienue 3HaHUHN U 1. YMmenue K.YVI. §40-47

pPacUeTHBIX HABBIKOB Y- OpUEHTUPOBATHCS HA YMmenue
csl. MTOHUMaHHEe TPUIHH CaMOCTOSTEITFHO
2.YMeHue pelaTh ycrexa B y4eOHOi OpraHU30BBIBATH
THUTIOBEIC TIPUMEPHI JeSITeIbHOCTH yaeOHoe
KOHTPOJIbHO- B3aMMOJICHCTBHE B
M3MEPUTENBHBIX rpyImmne
MaTepHasoB ILYY .

YMenue:

* OCYIIECTBIISTH aHAIN3
00BEKTOB C
BBIZIETIEHUEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYIIECTBIISITH CHHTE3
KaK COCTaBJIEHUE
LIEJIOTO M3 YaCcTe.
P.YVII.

YMeHus:
1.0cy1iecTBasATh
HTOTOBBIA U
MTOMIArOBBIN KOHTPOITh
10 pe3ynbTary;

2. AJIeKBaTHO
BOCIIPHHUMATH OIICHKY
YUUTEIS;

3. Pasznuyath criocod u
pe3yabTaT ACHCTBHS
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54,

TecToBbIiI KOHTPOJIb: «[IpakTUKYM MO
H3Y4YeHHIO CBOICTB BellleCTB OCHOBHBIX
KJIACCOB HEOPTraHMYeCKUX COeNHEHMID).

YMeHue oBacHAs
HaBBIKaMHU KOHTPOJISA U
OILICHKH CBOEH
JIeSITEIbHOCTH, YMEHHE
MpeBUIETH BO3MOXKHBIE
MOCJIEACTBHS CBOUX
IEUCTBUN

VYMeHune O1leHUTh CBOU
y4eOHBIC JOCTHKCHHUS

K.YV/.

YMenue
CaMOCTOSTEITFHO
OpTraHU30BHIBATH
yueOHOe JIeHCTBHE.
ILYYA.

YMenue
mpeoOpa3oBHIBATH
HH(OPMAITHIO u3
OJTHOTO BUJIa B IPYTOM.
P.YYA.

YMeHue cocTaBiATh
IUTaH PEIICHUs
pobIIeMBI

Pasnes 5. OcHOBBI ONIBITHO-3KCIIEPUMEHTAJIBHOM U NPOEKTHOI JesiTe1bHOCTH (164)

55. | Texuuka 0Oe30MacCHOCTH MpPU BBINOJIHEHHHU | Vvenue 1.Pa3Butue BHyTpeHHEH PeaktuBs! u
CaMOCTOSATENIBHBIX OIIBITOB U | xapaKTepu30BaTh MO3UILIMHU IIKOJbHUKA Ha XHUMHYECKOe
9KCIEPUMEHTOB B JIOMAIIHHUX YCIOBMAX U C | paycHelInne XUMUUECKue | YPOBHE IOJIOKUTEIHHOIO obopynoBaH
HCTIONIb30BaHUEM 000pYIOBaHUS | opsiTHs:  XMMUYECKHii | OTHOIICHHMS K IIKOJIE, ne
XMMHUYECKOH JabopaTopu. 3NeMeHT, KnaccuduKarus | TOHIMaHHs

BEIIIECTB HCO6XO,HI/IMOCTI/I Y4CHus,
BBIPA)KEHHOT'O B
npeobyaaHuy yaeOHo-
MIO3HABATEJILHBIX MOTHBOB
U TIPEITIOYTCHUH
COLIMAIBHOTO crIocoba
OILICHKH 3HAHUM;
2.®opMupOoBaHHUe
BBIPAKEHHOU yCTONYMBOU
y4eOHO-T103HaBATETbHON
MOTHBAIIMH YIESHUSI

56. | IIpakruueckas pa6ora Ne7. OOpamieHne Ucnons3oBanue 1. Opuenrauus Ha K.YVYA. PeaxTuBbl M
€O CTeKJIOM (crubaHne CTEKISTHHON TpYOKH, | JIaDopaTOpHOr00OOpYIOB | MOHMMAHUE NPUYUH YMmenust pabortate B XHMHUYECKOE
H3TOTOBJICHHE: TUINETKHU; KalUISIPOB; aHUS U CTEKIJITHHON ycrexa B yueOHOM napax. 00opynoBaH
IPOCTEUIINX Y3JI0B; IPOCTEUIINX HOCYJbl, IPOBEJCHUE JIeSATENBHOCTH; ILYVYI. ue
pubopoB) HECJIOKHBIX 2. Y4ebHo- YMenuss  HabmoaTh,

9KCIIEPUMEHTOB IS MO3HABATEJILHBIM MHTEPEC ~ JIeNaTh BBIBOABI IIPH

JIOKa3aTeIbCTBa K HOBOMY y4eOHOMY TIPOBEJICHUH OTIBITOB.

BBIJIBUTaEMBIX MaTepHaly U crmocodam P.YVY].

IIPEAII0JIOKECHUH; pelIeHrs: HOBOW 4aCTHOM YMeHnue

OTIMCaHHE PE3yIbTaTOB 3a1a9n CaMOCTOSTETFHOTO

3THX paboT BEJICHUS
SKCIIEPUMEHTAIILHOM
JeSITeNbHOCTH,
OIHUCHIBATh

XUMHUYCCKHUC peaKm/m,
HaOJIOgaEMBIE B XO€E
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IKCIIEPUMEHTA.

57.

XUMHUYeCKHi aHaJIN3: KAaYeCTBEHHBIN 1
KOJMYECTBEHHBIN

3HaHKHEe OCHOB
XAMUYECKOTO aHaIn3a

1.0OpuenTanus Ha
MOHUMaHHE TIPUYHH
ycriexa B yueOHOH
JIeSITEIIbHOCTH;

2. Y4aebHo-
[I03HABATENbHBIN UHTEPEC
K HOBOMY y4eOHOMY
Marepuany 1 crocodam
pelLIeHUsT HOBOM YaCTHOU
3a7a4n

K.YY/.

1. YMenue
JIOTOBApPHUBATHLCS U
MIPUXOJIUTH K 00IIEMY
peIIeHnIo B
COBMECTHOM
EITENBLHOCTH;
2.YMmeHue
MPOAYKTUBHO
paspemarb KOH(DIUKTHI
Ha OCHOBE yd4eTa
HWHTEPECOB U MO3ULIUH
BCEX €0 YYaCTHHKOB
ILYVYI.

1. ®opmupoBaTh
YMEHHUE MPOBOIUTH
CpaBHCHHE U
KIIacCU(UKAIUIO TI0
3aIaHHBIM KPUTEPHSIM;
2.DopMHUpOBaTh y
yUamuxcs
MPEJICTaBJICHUE O
HOMEHKJIAType
HEOPTaHMYECKUX
COEIMHEHUI.

P.YVII.

1. YMeHue y4uTHIBaTh
BBIJICTICHHBIE YYUTEIIEM
OpPHUCHTHUPEI IEHCTBUS B
HOBOM Y4eOHOM
MaTepuale B
COTPYJIHUYECTBE C
y4HuTEeIIeM;

2. YMmenue
IUTAHUPOBATH CBOH
JIEUCTBUSI B
COOTBETCTBHH C
MMOCTaBJICHHOM
3a/1a4eil U yCIOBUSAMU
ee pean3aIlim.

PeaktuBel
XUMHYECKOE
000pyI0BaH
ue

58.

Teoperuueckue OCHOBBI ONBITHO-
9KCHEPUMEHTANBHON u MIPOEKTHOM
JIeSITETbHOCTH.

YMeHue oOBSICHATH
3aKOHOMEPHOCTH
W3MEHEHUs CBOMCTB
BEILIECTB , 3HAHUE OCHOB
3KCHIEPUMEHTAIILHOU U
MIPOEKTHOM JIESITEIbHOCTH

1.Pa3Butne BHYyTpeHHEH
MO3UIMHY IIKOJbHNKA HA
YPOBHE I0JI0KUTEIBHOTO
OTHOIIEHUS K IIKOJIE,
MOHUMAaHHS
HEOOXOIMMOCTH YUEHHUS,

K.YY/.

1. YMmenue:

* CTPOUTH MIOHATHBIE
JUTS TapTHEpa
BBICKa3bIBAHUS,
VYHUTHIBAIOIINE, YTO

PeakTuBbl 1
XAMHUYECKOE
000pyI0BaH
e
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BEIPA)KEHHOTO B
npeoOiagaHum yaeOHo-
MTO3HABATEIIEHBIX MOTHBOB
U TPEIOYTCHUU
COILMANILHOTO CIOCco0a
OLICHKHY 3HAHUM;
2.®opmupoBaHue
BBIPAKEHHOW yCTONYMBON
y4eOHO-TT03HABATETHHON
MOTHUBAIMH YUCHHUS.

TapTHEP 3HACT W BUIIUT,
a 4TO HET;

* 32/1aBaTh BOIIPOCHI,;

* KOHTPOJIUPOBATH
JIEHCTBUS MapTHepa.
ILYVYI.

YMenue:

* OCYIIECTBIISTH aHAIN3
00BEKTOB C
BBIJCIICHUEM
CYILIECTBEHHBIX U
HEeCYILECTBEHHBIX
TIPU3HAKOB;

* OCYIIECTBIISITH CHHTE3
KaK COCTaBJIEHUE
1IEJIOr0 U3 YacTei.
P.YVII.

YMeHus:
1.Ocy1ecTBasATh
HTOTOBBIA U
TMOIIIarOBBIH KOHTPOJTh
0 PE3yIIbTaTy;

2. AnekBaTHO
BOCIPUHUMATh OLIEHKY
YAUTES;

3. Pasnuyath ciocod u
pE3YJIbTAT ICHCTBHS

59.

Bri160p TeMbl poekTa.

[InanupoBaHue NeATEIBHOCTH.

YMeHue Mm1aHupoBaTh
COOCTBEHHYIO
IKCIEPUMEHTAIBHYIO
JIeSITeNIbHOCTh , yMCHHE
BBIJIBUT'aTh TUITOTE3HI,
CTaBUTH NPOEKTHBIE
3aJauH.

Pa3BuBarTh criocOOHOCTH K
CaMOOIIEHKE HAa OCHOBE
KPUTEPHsI YCTICIIHOCTU
yueOHOM eI TeIbHOCTH

K.YY/.

1. Ymenue
JIOTOBaPHUBATHLCS U
MIPUXONTH K 00IIEMY
peIICHHIO B
COBMECTHOM
JEATEILHOCTH;
2.YmMmenue
TPOJTYKTHBHO
paspemarb KOH(DIUKTHI
Ha OCHOBE ydJeTa
WHTEPECOB U MMO3UIHN
BCEX €0 YUYaCTHHKOB
ILYV]I.

1.YMeHne npoBOAHUTH
CpaBHECHHE U
KIaccu(UKAIUIO IO
3aJJaHHBIM KPUTEPUSIM;
2. ®opMupoBaTh y
yUaInuXCs
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TIpeJCTaBICHUE O
HOMEHKJIAType
HEOPTaHUYECKUX
COCIMHEHUI

P.YVII.

1.YMeHue yunuThiBaTh
BBIJICJIEHHBIE YUUTEIEM
OpPUEHTHUPHI EHCTBUS B
HOBOM YYeOHOM
Marepuaie B
COTPYIHUYECTBE C
y4HUTEIEM;

2. YMenune
IJIAaHUPOBATh CBOU
JNEUCTBUSL B
COOTBETCTBHH C
MOCTaBJICHHOM 3a/1aucH
u yCHOBI/IHMI/I ce

peaTHu3aIiH.

60. | IlomroroBka mpoekTa.COop wuHPOpPMAIUHN | YMEHHE IUNIAHIPOBATH 1.Pa3BuTHe BHyTpeHHEH K.YVYA. PeaxTuBbl 1
o JaHHOU Teme.MopenupoBaHie | COOCTBEHHYIO MO3UINHN IIKOJbHMKA HA 1. Ymenne: XHMHUYECKOE
IIPOEKTHONAEATEIIEHOCTH. IKCIEPUMEHTAIBHYIO CaMOCTOSATENIbHOE * CTPOUTH MOHATHBIE obopyznoBaH

JIeSITeNIbHOCTD , YMEHHE MPOEKTUPOBAaHHUE YUeOHOW /I MapTHepa ue
BBIJIBUTaTh TUIIOTE3HI, JIeSITeTIBHOCTH BBICKA3bIBaHMUS,

CTaBUTh MPOCKTHHIC
3aja4u, coOuparh
HH(POPMAITHIO U3
Pa3IMIHBIX HCTOUHUKOB,
aHAITN3UPOBATh,
MO/ICTIMPOBATh
IKCIEPUMEHT

2.®opmupoBaHue
BBIPAKEHHOW yCTONYMBON
y4eOHO-TI03HaBaTEIHLHOM
MOTHUBAINH YUCHUS

YUUTBIBAIOIINE, YTO
MapTHEP 3HAET U BUIUT,
a 4To HET;

* 32/1aBaTh BOIPOCHI;

* KOHTPOJUPOBATH
JIeCTBUS MapTHEpa.
ILYVY /.

VYMmenue:

* OCYUIECTBJIATh aHAIN3
00BEKTOB C
BBIJIEJICHUEM
CYIIIECTBEHHBIX U
HECYILIECTBEHHBIX
MIPU3HAKOB;

* OCYILECTBIISATH CUHTE3
KaK COCTaBJICHHE
IEJI0TO M3 YacTeH.
P.YVII.

YMmenus:
1.0cyuiecTBisATh
HTOTOBBIA U
TOUIaroBbId KOHTPOJIb
10 Pe3yIIbTaTy;
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2. AnekBaTHO
BOCIIPUHUMATH OIICHKY
YUUTEIIS;

3. Pasznuyats ciocod u
pe3yibTaT AeHCTBUS

61-
65.

BrinonHeHne y4eOHBIX NPOEKTOB, OIMBITHO-
SKCIEPUMEHTAIBHBIX padoT.
IIpakTHyeckne padoThl MO  TEMaM
MPOEKTOB yYalUXCH

UcnonrzoBanue
1a00paTOPHOT0000PYHOB
aHUs U CTEKJITHHOM
MIOCYIBI, TIPOBEICHHE
9KCIIEPUMEHTOB JJIs
JIOKa3aTeNnbCTBa
BBIJIBUTaEMBIX
[IPEAIIOJIOKECHU;
OTIMICaHHE PE3yIbTaTOB
3THX paboT

K.YYI.

1. YMenue
JIOTOBApPHUBATECS H
MIPUXOJNUTH K 00IIEMY
peIIeHHIO B
COBMECTHOM
JeSITeIbHOCTH;
2.YmMmenue
MIPOAYKTUBHO
paspemats KOHQIHKTHI
Ha OCHOBE ydJeTa
HMHTEPECOB U MO3UIUH
BCEX €0 YYaCTHHKOB
ILYVYA.

1. ®opmupoBath
YMEHHUE MMPOBOJIUTH
CpaBHEHHE U
KJIacCU(PUKAITHIO 10
3aJJaHHBIM KPUTEPUSIM;
2.®opMupoBaTh y
yUamuxcs
MIPECTaBICHAUE O
HOMEHKJIaType
HEOPraHUYEeCKHX
COEIMHEHUN.

P.YVY.

1. YMeHue yuuTbIBaTh
BEIJICIICHHBIC YIUTEIEM
OpPUEHTUPHI ICUCTBUS B
HOBOM yueOHOM
MaTepHaie B
COTPYAHUYECTBE C
YaUTENeM;

2. YMmeHue
IUTAHUPOBATh CBOU
JIEUCTBUS B
COOTBETCTBHUH C
MOCTABJIEHHOM
3ajauell ¥ yCI0BUSAMU
€€ pearu3alyi.

PeakTuBbl u
XHUMHAYECKOS
o0opynoBaH
e

66.

HO,Z[FOTOBK& y‘l€6HLIX IMPOCKTOB K 3aIlIUTC

Pa3BuBaTh CI1I0OCOOHOCTH K
CaMOOIICHKC Ha OCHOBC

K.YV/.
1.Ymenne
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HCIIOJIB30BaTh PC€Yb JJIA

KPUTEPHSI YCIICITHOCTH
y4eOHOU e TENbHOCTH

PETYJISAIHINA CBOETO
JICHCTBHUS;
2.AneKkBaTHO
HCII0JIb30BaTh PEUEBbIE
CpeJlCTBA JISl PEeLIeHUs
Pa3IUIHBIX
KOMMYHHUKaTHBHBIX
3a/1a4, CTPOUTH
MOHOJIOTTYECKOE
BBICKA3LIBaHME,
BJIAZIETH
JTUAJIOTHYECKON
(dbopmoii peun

P.YVY.

YMenue
CaMOCTOSITEILHO
aJIeKBaTHO OLIEHUBATh
MIPaBUIBHOCTD
BBIIIOJIHEHUS IENCTBUS
¥ BHOCHUTH
HEOO0XOIUMEIC
KOPPEKTUBBI B
HCIIOJIHEHHE KaK I10
XOJy €T0 peaji3allii,
TaK U B KOHIIE
NEUCTBUSL.

ILYY.

YMeHue: ocyuiecTBIsATh
CpaBHEHHE U
KIIaccH(UKAIHIO,
BEIOMpAst KPUTEPHUU JIJIS
YKa3aHHBIX JIOTHICCKIX
oneparuii;

CTPOUTH JIOTUYECKOE

paccyxaeHue
67. | IIpoMexyTodHas aTTecTaIus. YMeHue oBlaieHU YMeHue OLIEHUTh CBOU K.YVII.
3ammra IpoeKTOB HaBBIKAMU KOHTPOJIS U y4eOHbIe JOCTIKEHUS 1.YMmenue

OIICHKHU CBOEH
JACATCIIBHOCTH, ymel-me
Hpe}lBI/I}leTB BO3MOXHBIC
MOCJICACTBUS CBOUX
nNefCcTBHI

UCTIONB30BaTh PEYb JJIS
PETYJISAIMNA CBOETO
JIEUCTBUS;
2.AneKBaTHO
HCIIOJIb30BaTh PEUEBbIE
CpeJICTBA JISl peLIEHUs
Pa3ITUYHBIX
KOMMYHHUKATUBHBIX
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3a/1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKa3bIBAHUE,
BIIAJICTh
JIHAJIOTTYECKOH
(dopmoii peun

P.YVY].

YMenune
CaMOCTOSITEILHO
aJIeKBaTHO OLCHUBATh
MPAaBUIBHOCTh
BBIMOJIHEHUS JCHCTBHS
¥ BHOCHUTH
HEOOXOMBIE
KOPPEKTHBHI B
HCIIOJIHEHUE KaK 110
XOJIy €r0 peau3alliu,
TaK ¥ B KOHIIE
NEUCTBUSL.

LYV,

YMeHue: 0CyIIeCTBIATh
CpaBHECHHE U
Ki1accu(UKaIHIO,
BBIOMpast KPUTEPUU IS
YKa3aHHBIX JIOTHICCKIX

ornepanuii;
CTPOUTH JIOTUYECKOE
paccyKacHue
68. | IToaroroska k [MA, BIIP: pemerue ‘YMeHue oBnaieHust ‘YMeHue OLleHUTh CBOU K.YVYI. PeakrtuBbl u
MPAKTUKO OPUEHTUPOBAHHBIX 3aJaHUI HaBbIKAMU KOHTPOJIA U y4eOHBIEC JOCTHUKESHHSI Ymenue XUMHUYECKOE
OLICHKH CBOEH CaMOCTOSITEJIbHO 00opyIoBaH
JIeSITENIbHOCTH, YMEHHE OpraHU30BBIBATH ue
MpEeIBUIETH BO3MOKHBIE yaeOHOe JeiicTBHE.
MOCIIEICTBUS CBOUX ILYVY .
JIeUCTBUI Ymenue
peoOpa3oBLIBATh
HHPOPMALIHIO u3
OJIHOTO BHUJIa B JPYTOM.
P.YVY].
YMeHue cocTaBisaTh
TJIaH PEelIeHUs
poOIEeMbI
69. | IToaroroska k [MMA, BIIP: pemeHue ‘YMeHue oBiaieHust ‘YMeHue OlleHUTh CBOU K.YVY/. PeaktuBbl u
[IPaKTUKO OPUEHTUPOBAHHBIX 3a/laHUI HaBbIKaMU KOHTPOJIA U y4eOHBIC TOCTIKEHUS YMmenue XUMHYECKOE
OLICHKH CBOEH CaMOCTOSITEIBHO 000pyI0BaH
JIeSITENIbHOCTH, YMEHHE OpraHU30BBIBATH ue

MpEABUICTh BOSMOXKHBIC

y4aeOHOe JIeHCTBHE.
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MOCJIECTBUS CBOMX
JIEUCTBUMN

ILYV/I.

YMenue
peoOpa3oBHIBATH
nHpopmanuio u3
OJTHOTO BUJIA B JPYTOii.
P.YV/.

YMeHune cocTaBiIsTh
IUTaH PEIICHUs

poOIeMBI
70. | O606meHue, cucTeMaTu3alus u koppekius | 1.3akperienue 3Hanuii u | 1. YMenue K.YVI. Pabora ¢
3HaHUM yuyamuxcs 3a Kypc pacyeTHBIX HaBBIKOB y4- | OPHEHTHPOBATHCS Ha YMmenue TeCTaMH
«JKCIIepUMEHTAJIbHAS XUMUS», 8 Kiacc. csl. MOHUMaHHE TIPUYHH CaMOCTOSITEIILHO (MHIUBUI
TecToBbIi KOHTPOJIb. 2.YMeHue pelaTh ycrexa B yaeOHOM OpraHU30BBIBATH yaJbHbIE
THUTIOBBIEC TIPUMEPHI JIESITeTTHHOCTH yaebHoe 3aaHHs)
KOHTPOJIBHOH pabOTHI. B3aUMO/ICHCTBHE B
rpyre
ILYYA.
YMmeHue:

* OCYILIECTBIISTH aHAJIN3
00BEKTOB C
BBIJIEJIEHUEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB,

* OCYIIECTBIISATH CHHTE3
KaK COCTaBJIEHUE
LIEJIOr0 U3 YacTeM.
P.YVII.

YMeHus:
1.0cymiecTBsATh
HTOTOBBIA U
MTOIIArOBBIH KOHTPOIh
0 Pe3yJIbTaTy;

2. AnekBaTHO
BOCIPUHUMATh OLIEHKY
YUHUTETIS;

3. Pasznuyath criocod u
pe3yIbTaT ASHCTBHS
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KAJIEHIAAPHO-TEMATHYECKOE INVIAHUPOBAHUE

BHeYpPO4HOii nesaTebHOCTH « XUMMUSA» - 9 kaacce (68 yacos)

C YKa3aHHeM HMCI0JIb30BaHNSA 000py10BaHus HM(POBOIi 1adopaTopuu
«Touka pocra»

Ne n/mm Tema ypoka ILlnanupyemMsble pe3yJibTaThl Koa-Bo Jara |Uudopmanu| Hcnouab3oBanue
Tpeamernnie YY]I JInanocTHBIE MeranpeaMeTHbIe 1acos OHHas oGopynosanus
YYI[ nyl noaaepkKa «Touka pocTa»
yaeOHuKPyo3
umuc I'E. ,
Denvoman
DI Xumus:
9KII.
Beenenue B Kypc «IKcepuMeHTAJIbHasE XUMHA-9» (2 1)
1. Beoouwuii uncmpykmaorwc no Th Jate nonsatue o npeamere | 1.Motusanus K. YYA. 1 Texnuka
XuMUs — HayKa dKCIIepUMEHTaIbHAS. xumun.  CdhopmupoBarh | HaydeHHs 1.Pa3pemenue 0e30macHoOCTH B
P HNEepBOHAYAIIbHBIE MpeAMETY XUMUST ~ KOH(UINKTA KabWHeTe XUMUHU
Hemoncmpayuonnwtit onvim Ne 1. MIpeICTaBICHMUS: 2.Pa3BuBarth 2.Y1upaBneHue ueHTpa «Touka
O3nakomnenue ¢  1a60pamopHbimM | a) O BEIIECTBE, a TAKXKE O | TyBCTBO MOBEJCHUEM MTapTHEPA Pocrax.
06opyoosanuem; npuémsl 06e30nacHOil | POCTBIX W CIOXHBIX | TOPAOCTH 32 ILYVY. 3HAKOMCTBO C
pabomul ¢ HuM. BEIIIECTBAX; poccuiickyio 1.®opmupoBanue 000py/IOBaHUEM.
0) Hayath (HOPMHUPOBATH | XUMHYECCKYIO [I03HABATENbHOM LIeNIN
YMEHHE XapaKTepH30BaTh | HAyKy e CuMBONBI
BEllleCTBa, Ucnonb3ys 1isd | 3.HpaBcTBeHHO- XUMHYECKHX
3TOro WX  (DU3MYECKHE | ITHUECKOE JJIEMEHTOB
CBONCTBA. OLICHUBAHUE e  XuMHUYECKHE
(bopMynsI
TepmuHbL
AHanus u
CUHTE3
P.YVA.
1.Ilenenonaranue u
IUTAHUPOBAHHUE.
2. BxoaHoe TecTHPOBaHHE 1O 1
TCOPETUICCKHUM H
NPAaKTUI€CKUM 3HAHUSAM 3a 8
KJ1acC
Pazgean 1. MHoroo0pa3ue XMuMHUYECKHUX PeaKkluil B IKCIIePUMEHTAIbHON Xxumuu (154)
Tema 1. Xumuueckue peaxyuu (6 u)
3. | IIpakxmuueckas paboma Ne 1 ‘YMeHue noJib30BaThCs Pa3BuBath PeryasituBHbIe: JlaTauk
«lIpaguna mexnuku 6e3onacnocmu HarpeBaTeIbHBIMU YMEHUS OCymIecTBISIOT TEMIIEPATYPh
npu paﬁome c ﬂaéopamopnblm HpI/I60paMI/I OILICHUBATH [IOIIaroBbIN KOHTPOJIb (TepMOHap-
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obopyoosanuem. Hzyuenue cmpoenusn CUTYalllI0 U 0 pe3yNbTaTy HEIH),
niamenuy OTICpaTUBHO Ilo3HaBaTebHbBIE: CIIUPTOBKA
MPUHUMATD Ctpost peueBoe
pelieHue, BBICKa3bIBAaHUE B YCTHOM
HaXOIUTh W IIUCHMEHHO popme
aZicKBaTHBIC KoMMyHHKaTHBHBIE:
CII0CO0BI VY4YUTHIBAIOT pa3HbIC
B3aUMOJICHCTBHSL ~ MHCHUS M CTPEMATCS K
c KOOpAMHAIINU
OJTHOKJIACCHUKAM  Pa3JIMYHbBIX MO3HUIIUN B
U BO BpeMsd COTPYAHUYECTBE
TIPOBEICHUS
MIPaKTUYECKON
paboTHI.
OBP B aKcnepHMeHTaﬂLHofj 3HaTh ompeeaeHus dopmmposaTb Ilo3naBaTeabHbIE: §1, JlaTamk
XUMUH OKHCIIUTEIIbHO- 5 MOTMBaLMIO K BBEIOMPAIOT OCHOBAaHUS H TeMHepaTYQH
ﬂaﬁopamopﬂblﬁ onvim No 1 BOCCTAaHOBUTCJIbHOU LeneHanpasaeH- KpHUTSpHUH I IIJIATUHOBBIN
pCaKlun, OKUCIUTEIIA, HOWi KHaCCI/I(bI/IKaHHI/I
«H3yuenue peaxuuu 63au- BOCCTAHOBHUTENSA. YMETh Ho3HABaTENbHOM  PEAKIHil
MoOelicmeus Cynbhuma HAMPUs ¢ | ypaBHUBATH NPe06Pa3OBLIBATE
[EeATeNbHOCTH,
nepoKcuoom 6000pooa» OKHMCJIUTEIbHO- UH(DOPMALIUIO U3 OJHOTO
BOCCTaHOBUTE/IbHbIE OCO3HaHHOE, .
BHUJA B IPYTrou U
peakuuy, pa3bACHATH YBaXKuUTe/ibHOE U BEIGHPATH 1UT Cebst
MIPOLIECCHl OKHUCIICHUSI U Aobpoxenatenn y06Hy0 (hopy
BOCCTAHOBJICHHS, HOe OTHoLleHue
MNPpUBOAUTL TIPUMCEPHL K apyromy q)I/IKcaI_lI/II/I
OKHCIIUTEIHHO- TpCACTABICHUA
YyenoBeky, ero uH(OpMALHH
BOCCTAaHOBHUTENLHBIX MHEHMIO, Peryasupnbre:
peakuui.
MWPOBO33PEHUIO  BLIIBUTAIOT BEPCUU
pemeHus mpoobIeMsl,
0CO3HaBaTh KOHEUHBII
pe3ynbTat
KoMMyHUKATHBHbBIE:
OTCTanBaTh CBOIO TOYKY
3peHHS, IPUBOTUTH
apTryMeHTHI,
MOTBEPIKIIAs X
¢bakxTamu
pa3nuyath B YCTHOMH
pedu MHEHWHeE,
JI0Ka3aTeIbCTBA,
THUIIOTE3bI, TCOPUHN
TemioBou 3(I)(I)CKT XUMHUUYECKUX 3HaTh dopmupoBarb PeryasituBHbIe: §2 JlaTank
peaKHHfI. HOHSITI/IG 06 3K30- U KHaCCH¢)HKaHHOHHBIH ICJIIOCTHOC BBIABUTAIOT BEPCUHN TeMnepaTypULI
MIPU3HAK MHpPOBO33PEHHE,  pEIICHUs MPOOIIEMBI, IJIATUHOBBIN

SHAOTCPMHUYCCKUX PCAKIIHAX.
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JMemoncmpayuonnstii onvim No TEPMOXUMHUUECKUX COOTBETCTBYION]  OCO3HABATH KOHEYHBIN
201pumepri sx30- u sndomepmuueckux | PeaKuui. Ilonnmars ce pesynabTar
peakyuii. 3HaYCHHE TEPMHHOB: COBPEMEHHOMY Ilo3naBaTenbHbIE:
Jlemoncmpayuonnviii onvim Ne 3 TEIJIOBOM 3(})(1)6:1@ YPOBHIO BBEIOMPAIOT OCHOBAHUS U
«Tennosoii 3¢pdexm pacmeopenus XUMHYECKON PEaKIIny, pa3BUTHA KPUTCPHH JIIIS
seuiecma ¢ 600en TEPMOXUMHYECKOE HAYKU. Kﬂaccm?mcaunn
YpaBHEHHE PpEeaKIUH, 3K30- peaximi
U SHAOTEPMHUUYECKUE npeoOpa3oBEIBATh
peakiuu. YMeThb nH(OpMaLHUIO U3 OHOTO
3aITUCHIBATh BUJIa B IPYTOU U
TEPMOXHUMIICCKHUE BBIOMpATH TS ceOs
YpaBHEHHS pPEakIuil u ynooHyr0 Gopmy
BBIYUCIISATH KOJUYECTBO ¢dukcanmn
TEIUIOTHI TIO TIPeICTaBICHUS
TEPMOXUMHIIECKOMY nHPOpPMALTNH
YpaBHCHHUIO PEaKIIUH.
CKOpOCTB XUMUYECKUX peaKIII/Iﬁ 3HaTh onpeaescHue ®opMupoBaTh PeryasituBHbI€: §3 Hatunx pH
Jlemoncmpayuonnviii onvim Ne CKOPOCTH XHMHUECKOH MOTHUBAIMIO K CaMOCTOSATENIEHO
ABsaumodelicmeue yuika ¢ COMTHOT peakuu U eé _ | uenenanpasent 00Hapy>XUBAIOT U
U YKCyCHOT KuCTOmaM. 3aBHCUMOCTh OT YCJOBUH | Oif } (bopMyITHPYIOT
B3aumodeiicmeue 2panyIuPOCAHHO20 MPOTEKaHUsI PEaKLIUH. MO3HABATEJILHOW  Tpo0ieMy.
YUHKA U YUHKOBOH MbLIU C CONAHOI [loHnmate 3HaUEeHHE JIESITENILHOCTH, Ilo3naBaTe/ibHBIE:
kuciomoii. Baumooeiicmeue oxcuda TEPMUHOB «KaTaJW3aTop», | OCO3HAHHOE, BBIAB/IAIOT MPHIHHEI 1
medu(Il) ¢ ceproti KucLOMOi pasHoi «HHTHOUTODY, YBa)KUTENBHOE M CIEACTBUS SIBICHUH,
KOHYEHMPAYUU NPY PASHBIX «pepMeHTBI». OOPOKENAaTeNbH  CTPOSIT JIOTHIECKHE
memnepamypax. 0 PpaccyaIeHu,
Jlabopamopmuwtit oneim Ne 2 YOTAHaBIMBAIOT
MPUIHHHO —
«H3menenue pH ¢ xo0e CIIe/ICTBEHHbIE CBA3H
OKUCIUMEJIbHO-60CCMAHO- KoMMyHUKaTUBHBIE:
6UMETbHBIX PEaKUUil) YUHUTBIBAIOT Pa3HbIC
MHCHHS U CTPEMSTCS K
KOOpAUHAIINU
Pa3JIMYHBIX MO3UIUI B
COTPYAHUYECTBE,
bopMyIHpYOT
cOoOCTBEHHOE MHEHHUE H
MTO3HIIHIO
Hpakmuuecmm pa60ma No2. YMeTh onpenensirb, Kak Pa3BuBath PerynsituBHbIe: Jatuuk
H3yuenue enuanus ycnoeuii MU3MEHUTCSI CKOPOCTb YMEHUS OCYHIGCTBJ'[USHOT HATIPSKCHUS
. PEaKIMU O BIMSHUEM OIICHUBATh MOIIAroBBIil KOHTPOIh
nposedenus x.l.lMlllleCKou pa3nuuHbIX (HaKTOPOB CUTYaIlNi0O U IO PE3yNbTaTy
peaxkyuu na eé ckopocms. Th OIEpPATHBHO IMo3naBaTebHbIE:
P HPUHUMATD CrposT peueBoe
Jlabopamopmnwtii onvim Ne 3 pemenHwue, BBICKa3BbIBaHUE B yCTHOU
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«CpasHumenvHnas xapakme- HaxXoJIUTh 1 IUCEMEHHOI (hopme
PUCMUKA 60CCIMAHOGUMEbHOT aJIeKBaTHBIC KoMMyHuUKaTHBHBIE:
CHOCOOHOCIIIL MEMAILIL08) CHOCOO0BI YYHUTHIBAIOT pa3HEIC
B3aMMOJICHICTBAS ~ MHEHHUS M CTPEMSATCS K
c KOOpAWHAIINU
OJTHOKJIACCHUKAM  Pa3JIMYHbBIX MO3HUIIUAN B
U BO BpeMs COTPYIHUYECTBE
MPOBEICHUS
MPaKTUUECKON
paOoTHI.
ITogroroska xk 'MA 1.3akpenuienue 3HaHU U 1. YMmenue K.YY/].
MPAaKTUYECKUX, PACICTHBIX | OPHEHTHPOBAThC  YMEHHE
HaBBIKOB y4-CSI. s Ha MOHHMaHHWE CaMOCTOSTEIFHO
2.YMeHne pemathb MIPUYHH yClieXa B OPTaHU30BHIBAThH
TUIIOBBIE IPUMEPHI yueOHOH yaebHoe
KOHTPOJIBHO- JIESITeTbHOCTH B3aUMO/JICHICTBHC B
HU3MEPUTEITLHBIX rpyre
MaTepHajoB ILYVY .
YMeHue:

* OCYIIECTBIIATH aHAJIH3
00BEKTOB C BBIJICIICHHEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYIIECTBIIATH CHHTE3
KaK COCTaBJIEHHE IIEJI0TO
W3 YacTeH.

P.YVI.

YMeHus:
1.0cymiecTBasATH
HTOTOBBLIN U ITONIArOBEIN
KOHTPOJIb T10
pe3ynbTary;

2. AnexBaTHO
BOCIIPMHUMATH OIICHKY
YUUTEIS;

3. Paznuyars criocod u
pe3yabTaT NCHCTBHSA

Tema 2. Dnexmporumuueckasn ouccoyuayus (9 u)

3HaTh OmpeaeIeHus ®opMupoBaTh PerynsaTuBHbI€: CTaBAT 6 aT4YHK 3JIEKTPO-
JICKTPOJIUTHYICCKAA p pPMHD Yy p
JCCOIMAIINS — TJIABHOE YCIIOBUE HNOHATHH <«QIEKTPOJIUTY, OTBETCTBEHHOE y4eOHyI0 3a/1ay, NIPOBOJHOCTH

o «HEDJIEKTPOIIUT, OTHOILIEHHE K ONPENEIIAOT
MMPOTCKAHUSA PCAKIIUU B

«QIIEKTPOJIUTHYECKAS YYEHHIO, IIOCJIE0BATEIBHOCTD

pacTBOpax. JECCOLMAISy. YMeETh TOTOBHOCTD H IPOMEKYTOUYHBIX IeNel
Jemoncmpayuonnslii onvim HJLJIIOCTPUPOBATH CIOCOOHOCTh K C YYETOM KOHKPETHOI0
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NedUcnvimanue pacmeopos seujecme npuMepaM HU3Y4YCHHBIC CaMOpPa3BUTHIO pes3yabTaTta, COCTaBIIAIOT
Ha 21eKmpuyecKyio npogoduMocmb_ MOHATHSA W OOBSICHATH u ITaH 1 aJITOPUTM
Jleusicenue uono8 8 NeKMpPULecKom NPpUINHY camMo0o0pa3oBaHN  AEHCTBUI
noie. 3JIEKTPOIPOBOIHOCTH 10. Pa3BuBartp Ilo3naBartenbHbIE:
BOJHBIX PAcCTBOPOB COJIEH, | KOMMYHUKAaTUBH  CaMOCTOSITENILHO
Jlemoncmpayuonnwii onvim Ne5 KHCJIOT U ILLEJI0Y€EH. yIO BBIJEISIOT
«dnexmponumul u KOMIIETCHTHOCTE  (hOPMYIHUPYIOT
, YMEHHE [I03HABATENbHYIO LIEb,
HedN1eKmpoiumal)
YBa)KaTh UHYIO UCTIONB3Ys 00Iue
TOYKY 3pEHUs MIPUEMBI PELLICHUS 3a7a4
Ipu KomMmyHukaTuBHbIe:
o0cyX)IeHnn KoHTpons u onienka
pOOIIEMEL. JIecTBUH MapTHEpa
10. DNEKTPOTUTHYCCKAS 3HaTh OmpeneIeHus ®opMupoBaThH PerynsatuBHbIe: CTaBAT §7 PeaxTuBsl 1
JMCCOLMANMS KUCIIOT , [IEeII0Yei MOHATHH «KHUCIIOTAY, OTBETCTBEHHOE yaeOHyI0 3a/1ay, XUMHUYECKOE
. «OCHOBAHHE», «COJb» C OTHOIIIEHHUE K ONPENEINSAIOT obopynoBaHue
1 COJICH. TOYKH 3pPEHUSI TEOPUHU YUEHHIO, MOCJIE0BATEILHOCTh PeaxTuBsl 1
JNEKTPOJIUTUYECKOU TOTOBHOCTb U MIPOMEXKYTOUHBIX LeTei XUMHUYECKOE
Jucconuanuu. YMeTb CHOCOOHOCTh K C YYETOM KOHKPETHOIO obopynoBaHue
OOBACHATH 0O0IINE CaMOPa3BUTHIO pe3ysbTara, COCTaBIISIIOT
CBOWCTBAa KHUCJIOTHBIX u IJIaH ¥ aITOPUTM
HILEJIOYHBIX PAacTBOPOB caM0o00pa3oBaHu  JCHCTBHI
HaJIMYUEM B HUX HOHOB 10. IHo3naBartenbHbIe:
BOAOPOJA U THIPOKCHI- CaMOCTOSITEIBHO
HMOHOB COOTBETCTBEHHO, a BBIACTISIOT
TaKXX€ COCTaBIATh bopMyIHpYOT
YpaBHEHHUS [M03HABATEJIbHYIO LD,
3JIEKTPOIUTUYECKOM HCTIONB3Ys 00IIne
JIUCCOLAALUU KHUCIIOT, MIPUEMBI pellIeHUs 3a1a4
OCHOBAaHUU U COJIEH. KoMMyHuUKaTHBHBIE:
KonTpois u orenka
JIEHCTBUY ApTHEpa
11. | CuiibHBIE U Cl1abbIe 3HaTh ompeaeneHus dopmupoBatb PeryasiTuBHBIE: CTaBAT §8 JlaTuuk 31eKTpo-
3JIEKTPOJTHTEL. HOHSTUI ((CTel'IeHLV OTBETCTBEHHOE y4eOHyIo 3a/1ady, IIPOBOJAHOCTH
JaGopamopustii onvim Ne 4 JNEKTPOJINTUYECKON OTHOILICHUE K OIPEAEIIAOT
JIUCCOLIALUNY, «CUJIbHBIE | YUEHHIO, [OCJIE0BATEIBHOCTh
«Cunvnvie u cnabuie snex- 3JIEKTPOJIUTHIY, TOTOBHOCTh U MIPOMEXYTOUHBIX LEJIeH

mpoiumasl»

«CITa0BIEITEKTPOIUTHD».
[TonnMaTh pasHUIlY
MEXAY CHIBHBIMH U
CJ1a0BIMU 3JIEKTPOIUTAMH

CIIOCOOHOCTH K
CaMOpPa3BUTHIO
u

CaMoo0 6p330BaHI/I

10.

C Y4€TOM KOHKPETHOTO
pe3ynbTara, COCTaBIISIIOT
IUTaH B AJITOPUTM
TeHCcTBHI
Ilo3naBaTejibHbBIE:
CaMOCTOSITEILHO
BBIACIIAIOT

(hopMyIHPYIOT
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HCTIOJNB3YS O0IIIHe
MIPHUEMBI PELICHUS 33134
KomMyHuKaTHBHBIC:
Kontpons u ouenka
JIEHCTBUY apTHEPa

TIO3HABATCIBHYIO LICTIb,

12. | Peakiiuu noHHOTO OOMEHA. 3Hath onpesesneHre dopMupoBath Io3HaBaTe/ibHBIE: §9 Jatuuk
JlaGopamopnuuii onvim Ne 5 peakLuii MOHHOTO OOMEHa, | MHPOBO33PEHHE,  CaMOCTOSTEIBHO IIEKTPO-
«Bsaumodeiicmesue zudpoxcuoa YCIIOBUSI MX NPOTEKaHMS. | COOTBETCTBYIOII  BBLACISIOT NPOBOJIHOCTH,
Bapus ¢ ceproii Kuciomoi YMeTh COCTaBIISATH i ee (bopMyITHPYIOT Jo3aTop 00bEMa
Toxrotoska k TA MOJIHBIE U COKpamEHHBIE | COBPEMEHHOMY MO3HABATENBHYIO 11EJIb, JKHJIKOCTH, O10-

WOHHBIE YPaBHCHHS YPOBHIO UCIIONB3Ys 00mmue perka
HEOOpaTUMBIX peakUMid W | pa3BUTHUA HPUEMBI PEIICHNUS 3a1ad
Pa3BACHATh UXCYLIHOCTH, | HAYKH, KommynukaTuBHblie:
NPUBOIUTH IPUMEPHI KOMMYHHKaTUBH  KOHTpOJIb M OlleHKa
peakuuii MOHHOTO YIO JIEHCTBUI MapTHEpa
oOMeHa, MIYIIUX M0 KOMIIETCHTHOCTb
KOHIIA. U yBa)K€HHE K

WHON TOYKE

3pEeHHs NIpH

0o0cyX1eHnn

pe3yJbTaToB

BBIIIOJTHEHHON

paboTHI.

13. | Peakiuu nOHHOTO OOMEHA. YMeTh NMPUMEHSATb PazBuBats PeryasiruBnbie: MOBTOPUTH | JlaTumk
JlaGopamopnviii onvim Ne6Peaxyuy | TEOPSTHIECKUE 3HAHHMA HA | yMEHHS OcymeCTBJE;HOT §9 ANEKTPO-
obmena Mencoy pacmeopamu | TPAKTHKE, OOBSCHATD OLICHUBATb MOIIAroBBIil KOHTPOJIb HPOBOJHOCTH
Snexmponumos. pe3ynbTaThl MPOBOJUMBIX | CHTYAlHUIO H 0 pe3yNbTaTy
Jabopamopusiii  onptm N 7 | OMPITOB, XapAaKTEPH3OBATEL | ONEPATUBHO IMo3HaBaTe/bHBIE:

«O6pazosanue coneii ammonus» yCJIOBI/I;E NIPOTEKAHUSL IIPUHUMATD CrposT pedeBoe 3
TMoxrotoska k THA peakuui B pacTBOpax pelieHue, BI)ICKa3I>IBaHI/Ive B YCTHOU
QJIEKTPOJIIUTOB [0 KOHIA. | HAXOIUTh W MMCbMEHHOM (opme
aJIeKBaTHbIE KoMMmyHuKaTHBHBIE:
CHOCOOBI Y4YUTHIBAIOT pa3HbIE
B3aPIMOI[eI>iCTBPIH MHCHUA U CTPEMATCA K
c KOOPIMHALIUH
OJJHOKJIACCHUKAM  Pa3JIMYHbIX MMO3ULHMIL B
U BO BpeMsd COTPYAHHYECTBE
MPOBECHUS
MPaKTUYECKO
paboTHI.

14. Ilpakmuueckas padoma Ne3. | YMETb OCYIIECTBISATE dopmupoBaTh PerynsiTuBHbIE: CTaBSIT PeakTuBbl 1

«Pewenue XMUMHUYECKHE OMbITHI HA MHpOBO33peHHe,  y4eOHYIO 3a1auy, ngqucxoe
0 3HAHME KAYeCTBEHHBIX COOTBETCTBYIONl  OMPEJEISIOT 00OpyAOBaHHC
IKCNEPUMERMATLHBIX 30041 HA peaKIuii; coCTaBIsTh ee MOCJIE/I0BATENILHOCTD
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onpeoenenue
anuonoe»nTh

KamuoHoe

u

MOJIHBIE U COKpalIEHHbIC
MOHHBIE YPaBHCHHS
HEOOpaTHMBIX PEaKIuil 1
Pa3BACHATh HX CYITHOCTb.
XapakTepu30BaTh yCIOBHS
TCUCHUS PCAKIIHH,
UAYIIUX J0 KOHIA, B
pacTBOpax 3ICKTPOIUTOB.

COBPEMEHHOMY
YPOBHIO
pa3BUTHSA
HayKH,
KOMMYHHMKATHUBH
yIO
KOMIIETEHTHOCTD
U yBaXeHUe K
WHOM TOYKE
3peHus NpHU

MIPOMEKYTOUHBIX 1IEJIeH
C Y4€TOM KOHKPETHOTO
pe3yabpTaTa, COCTaBISIOT
IUTaH B aITOPUTM
JeiicTBuit
IMo3naBarenbHbIe:
CaMOCTOSTEIILHO
BBIJICTISIFOT
(bopMyITHPYIOT
MO3HABATENBHYIO 11€J1b,

o0CcyX)IeHnH HCTIONB3Ys 00IIne
pe3yIbTaTOB MIPUEMBI PEIICHHUS 32129
BBINOJIHEHHON KomMmyHukaTuBHbIe:
paboTsI. Kontpons u onenka
JICHCTBUY MapTHeEpa
15. T'uoponus coneil. 3HaTh OmpelelneHne ®DopmupoBaTh PeryasiruBHbIe: § 10 PeakTuBrl
[oxroroska k TUA TUIPONH3a COJeld. YMETb | OTBETCTBEHHOE BHOCSAT HEOOXOIMMEIC XAMHIYECKoe
OIIPEJICTIATh XapaKTep OTHOIIIEHHE K KOPPEKTHBEHI B IeHCTBUE obopynoBaHue
Cpeasl pacTBOPOB coyieil | ydeHHIo, IoCJIe ero 3aBeplIeHUs Ha
M0 HUX COCTaBy. TOTOBHOCTh U OCHOBE €T0 U yueTa
CHOCOOHOCTh K XapakTepa CAeJaHHBIX
CaMOPa3BUTHIO OIIHOOK.
u IHo3naBartenbHbIe:
caMo00pa3oBaHN  CTPOST peUeBOC
10. BBICKa3bIBaHHUE B yCTHOU
U IUCEMEHHOH hopme
KomMmyHukaTuBHble:
KOHTPOJHPYIOT
JICHCTBUS IapTHEPA
16. Ilpakmuueckan paboma No4. YMeTh NpUMEHATH Pa3BuBath PeryasTuBHbIE: IToBTOpuTs| PeaxTuBsl U
Peme”ue 3KC‘nepuM8HmaJ1belx TCOPETUYCCKUE 3HAHHA Ha | YMCHUA OCyHleCTBJ'IHIOT 10 XUMHYECCKOC
0 MIPAKTUKE, OOBICHATH OLICHUBATh MOIIaroBbIil KOHTPOJIb y4ueOHUKY | o0opynoBaHUE
3aoay no meme pe3yabpTaThl NMPOBOAUMBIX | CUTYaLMIO U 10 pe3yJIbTaTy Marepuan
«dnekmponumuyeckasn ONBITOB, XapaKTEpH30BaTh | ONEPATHBHO Io3HaBaTe/lbHbIE: raasbl 11
ouccouyuayusn». Th YCJIOBHSl NPOTEKAHUS [PUHMMATh CrposTt peueBoe
peakmuii B pacTBOpax pelieHue, BBICKa3bIBaHHUE B yCTHOU
9JEKTPOJINTOB IO KOHIA. | HaXOIWTh U IHCEMEHHOH hopme
a/IeKBaTHBIE KommyHuKaTHBHBIE:
CIOCcOOBI VYUUTHIBaIOT pa3Hble
B3aUMOJICHCTBUSL  MHEHHS U CTPEMSITCS K
c KOOpPJMHAINU
OJTHOKJIACCHUKAM  Pa3JIMYHBIX MO3UIHIA B
n BO BpeMA COTPYAHUYIECTBE
MPOBEACHUSA
IIPAKTUYECKON
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paboTHI.

17. | TecToBBI KOHTPOJIbHO pazoesty YMeTh HCTHONB30BaTh ®opMupoBaTh PeryasituBHbIe: 1 IToBTOpUTH
«MHOrooGpa3sne XUMHYECKHX nproOpeTEéHHBIE 3HAHUS. OTBETCTBEHHOE OCYIECTBIIIOT § 1o
. OTHOIIEHHUE K MOILArOBBIA U UTOTOBBIN y4eOHUKY
peakunu B . YUEHHIO, KOHTPOJIb 110 pe3yibTary. MaTepHuan
IKCIICPUMECHTAJIBbHOU XUMHUHN» TOTOBHOCTh U [JIaBBI
CHOCOOHOCTh K
CaMOPa3BUTHIO
u
camoo0pa3oBaHU
10.
Paznen 2. [IpakTUKYM 10 H3YYEHHIO CBOIICTB MPOCTHIX BEILECTB: HEMETAJLJIOB H METAJLJIOB, UX coeuHeHuH (394)
Tema 3. Ceoiicmea 2anozenos(5 u)

18. | TajtoreHsr: ¢busnyeckue u 3HaTh 3aKOHOMEPHOCTH ®opmupoBarb PeryasituBHbIC: 1 §12 PeaktuBsl u
XHMHUYECKIe CBOHCTRA W3MEHEHHUsI CBOICTB LEJIOCTHOE anaanyroT CBOU XUMHUUYECKOE
Jlemoncmpanuonnsiii onsim Ne6 9JIEMEHTOB B A-Tpymmax. | MHUPOBO33pEHHE, JCUCTBUA B cBASMC 000pyI0BaHKE
Dusueckie Ceolicmed. caioeeHos. YMeTs naBath COOTBETCTBYIOII  TOCTaBJICHHOH 3a7auei u

N XapaKTePUCTUKY ee YCIIOBUSIMU €€ PeIICHUS
/labopamopnvii onvim 3JIEMEHTOB-TAJIOTCHOB TI0 | COBPEMEHHOMY Ilo3naBaTenbHbIE:
Ne8Pacnosnasanue conanoii kucnomol, | yx momoKeHHIO B YPOBHIO CTaBsT 1 GOPMYIPYIOT
X10pUO06, OPOMUA0E, UOOUIO0 U 1HOOA. MIEPUOIUIECKON Talmuie | pa3BUTHA LETTH U TPOOIIEMBI YPOKa
TP U CTPOCHHUIO aTOMOB. HayKH. KomMyHuKaTHBHBIE:

AJICKBaTHO HCHOJB3YIOT
pedeBbIe CpencTBa s
3¢ GEKTUBHOTO PEIICHHS
KOMMYHHKATHBHBIX
3aia4 JInuHocTHBIE:
Pa3BuBaror oco3HaHHOE
OTHOIIEHHE K CBOUM
COOCTBEHHBIM
MOCTYTIKaM

19. XJ‘IOp' CBoiicTBa # MIPUMCHCHUE 3HaTh CBOIcTBa XJOpa dopMupoBaTh PerynsituBHble: 1 §13 Anmnapar st
XIopa KaK TPOCTOTO BEIIECTBA. | LEIOCTHOE Pazmgaror cnvoco6 u MIPOBEICHUS XU-
TP YMeTh COCTaBIAITH U MHpPOBO33PEHHE,  PE3yNbTaT JeHCTBUSA MHYECKUX TPO-
Jemoncm . Ao 7 OOBSCHATE C TOYKH coorBercTByIoN]  I[lo3HaBaTe/nbHbBIE: necco (AITXP)

PAUUOHHBIL ONbINL J¥2 3peHHs OKHCJICHUS H ee Brnanerot o6mim
«H3zyuenue d)u3uttec1<ux u BOCCTaHOBJICHHSI COBPEMEHHOMY MIPUEMOM PEIlIeHUS
XUMUUECKUX CEOUCHE XT10PA) YPABHEHHS PEaKIIHii, YPOBHIO 3a1a4
XapaKTePU3YIOIIIX pasBUTHS KoMMyHUKATHBHbBIE:
XUMUYECKHe CBOHCTBa HayKH. JloroBapuBaroTCs O
XJopa. COBMECTHOMU
NIEeATETBHOCTH, TIPUXOISI
K 00IeMY PEIICHHUIO
20. | CoenvHEeHUS TAJIOTCHOB. 3Hate croco0 monyueHus | BocnurteiBaTh Ilo3naBartenbHbIe: 1 § 14 PeakTuBbl u
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* OCYILECTBIISATh AHAJIN3
00BEKTOB C BBIJICIICHUEM
CYIIECTBEHHBIX U
HECYIIEeCTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIIATh CUHTE3

X7I0pOBOIOPOI. XJIOPOBOAOPOAA B POCCHICKYIO BnageroT o0mum XUMHUYECKOE
Jlemoncmpayuonnviii onvim Ne8 nmabopaTopun U yMeETb TPAKIAHCKYIO IIPUEMOM pPELLIEHUs 3a1a4 obopynoBaHue
Honyuenue x10po60dopoda u co0upaTh €ro B UIEHTUYHOCTh: KoMmyHukaTuBHbIe:
pacmeopenue e2o 6 6ooe. MPOOUPKY, KOJOY. YMETh | MaTPHOTHU3M, JloroBapuBaroTCs O
TP XapaKTepU30BaTh CBOMCTBA | IIOOOBH U COBMECTHOM
XJIOPOBOAOPO/A. yBa)kKeHHUE K JIeSATENbHOCTH, IPUXOISIT
OteuecTsy, K 00ILEMY PELICHUIO.
YYBCTBO PerynsitTuBHbIe:
TOPAOCTH 3a [TnanupytoT cBOU
OTEUECTBEHHYIO  JEWCTBUS B COOTBETCTBUU
HayKy. C IIOCTaBJIEHHOM 3ajauei
U YCIIOBUSIMHU €€
peanuzauuu
21. Ilpakmuueckas paboma Ne 5. 3HaTe o0mme u PasBuBats PerynsatuBHbie: IosToput | PeakTuBsl U
Honyuenue conanoii Kuciomol MH/WMBHYa b HbIC yYMEHUs OcyLueCTBJI;HOT b § 12-15 | xummdeckoe
o CBOMCTBA COJITHOU OILIEHUBAThH MOIIarOBBIM KOHTPOJIb 060py21033HHe
u usyuenue ee ceoiicme. Th KHCHOTLL YMETE -
. yaluo u IO pe3ynbTaTy
P OTIINYaTh COJIIHYIO OTIEpaTUBHO Ilo3naBaTenbHbIE:
KHUCJIOTY U €€ COJHM OT MIPUHUMATh CtposT peueBoe
JIpPYrUX KUCJIOT M COJIeH. | peulcHHue, BBICKA3bIBAHUE B YCTHOM
YMeTh NpUMEHSTH HaXOJUTh U IUCbMEHHOH opme
TEOPETUYECKUE 3HAHMS HA | aJlcKBaTHbBIE KomMmyHukaTuBHbIe:
MpaKTHUKe, OOBACHATH CHoCcOOBI Y4uTBIBaIOT pa3HbIe
pe3ynbTaThl NPOBOAMMBIX | B3aUMOJEHUCTBUSL  MHEHUS M CTPEMSTCS K
ONBITOB, XapaKTEpU30BaTh | C KOOpAUHALIUU
YCIIOBUSL HPOTEKAHUS OJIHOKJIACCHMKAaM  PAa3JIMYHbIX MO3ULUHN B
peakuui. U BO BpeMms COTPYIHUUECTBE
MIPOBEICHUS
MPaKTHUYECKOU
paboTHI.
22. | MoaroroBka k TUA 3akperieHue 3HAaHUH U YMmenue K.YYA.
pPacYETHBIX HABBIKOB Y- OpHUEHTUPOBATHCSl Y MEHHE
csl. Ha IOHUMaHue CaMOCTOSITEILHO
‘YMeHue pemaTh TUIIOBbIE | IPUYMH yCIIEXa B OPraHU30BBIBATH
MpUMEPBI KOHTPOJIBbHO- yae0HOI yaeOHoe
M3MEPUTEBHBIX JIeSATETbHOCTH B3auMo/ieiicTBHE B
MaTepHaJioB rpymnme
ILYVY .
YMeHue:
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KaK COCTaBJICHHE IICJIOTO
W3 YacTeH.

P.YV.

VYMmenus:
1.0OcymiecTBasTh
HMTOTOBBLIA U MOIIATOBBIN
KOHTPOJIb 110
pe3ynbTary;

2. AIeKBaTHO
BOCIIPMHUMATH OLIEHKY
YUHUTETIS;

3. Paznuuath criocob u
pe3ysbTaT AEUCTBUS

Tema 4. Ceotlicmea kucnopooa u ceput (7 u)

23. Kucmopoa: mojyueHue u 3HaTh 3aKOHOMEPHOCTH DopmupoBaTh PeryassTuBHbIE: §17 PeaktuBel
XHMHIYECKIE CBOMCTRA. N3MEHEHHUS CBZI/ICTB LIETIOCTHOE MIAHAPYIOT CBON ngnqecxoe
N 3JIEMEHTOB B A-Tpynmax, | MHPOBO33pEHHUE elCTBUS B CBSI3H C obopynoBaHue
Hemoncmpayuonnsiit onvtm Ne 9. Py ’ P p o A o . YA
I HUC TOHATHS TBETCTB MOCTaBJICHHON 4el u
«onyuenue u cobupanue kuciopoda ¢ | OPEACTC eyo COOTBCTCTBYIOIL OCTaBJICHHON 3a]1a149¢
U, YMeTh BUSIMU HICHHS.
1abopamopu aJIoTPO e ee }liIcno ee pere
BaTh XapaKTCPUCTUK BPEMECHHOM :
U 3ANOTHEHUE UM 2a30MEMPAY JlaBa apaKTEePUCTHKY COBPEMEHHOMY 03HaBa(;em,m,1e
- 9JIEMEHTOB W TIPOCTBIX OBHIO CTaBAT U POPMYIHPYIOT
Jlabopamopnuwiit onvim Ne9. p M PMYJHPYIO
BEIIIECTB MOATPYIIIIEI pa3BUTHA LENH | IPOOIIEeMBI YpoKa
«l'openue cepul na 6030yxe u ¢ K
KHCJIOpO/a 10 UX HayKH. :
Kuc10poden pox y. OMMYHHKATHBHbBIE
. MIOJIOXKCHAIO B aJIeKBaTHO HUCTIONB3YIOT
Jabopamopnuiit onvim Nel0. . A Y
TIEPUOIUICCKON TalmuIe pedeBbIe CpecTBa st
«lopenue ycenesa, medu, mazHus Ha
U CTPOCHHIO aTOMOB. 3P PEKTHBHOTO PEIICHHS
6030yxe u 6 Kuciopooe»
YMeTb OOBSACHATH, KOMMYHUKaTHBHBIX
MOYEeMY YHCJIO MPOCTHIX 3a1a4
BEILIECTB B HECKOJBKO pa3
NPEBBIIAET YHCIIO
XUMHYECKHX 3JEMEHTOB.
24. Cepa. XuMHuYeCKHe CBOWCTBA 3Hath (Qu3MYECKHE U dopMupoBanue PerynsiTuBHbIE: PeakTuBel,
cepbl XMMHYECKHE CBOWCTBA LEJIOCTHOTO PaznuyatoT crioco6 u KOJUIEKIIMH 1
N Cepbl. YMETh COCTaBJIATh | MHPOBO33PCHHUS,  PE3yNbTaT JeHCTBUS XAMHIYECKOe
Jlemoncmpayuonnulii onsim .
YpaBHEHHsI peaKini, coorBercTBytoll  [lo3HaBaTesibHbIE: obopynoBanue
Nel0.Annomponnvle mooudurayuu B 6
0 s TIOITBEPIKTAFOIIIAX ero JAICIOT OOIIIM
. K
cepol. 3nd OMMHOW ¢ oop 5 yamu OKHUCITUTETHHBIC U COBPEMCHHOMY MIPUEMOM PEUICHUS
cepeL U ee NpUpOoHbIX COCOUHEHUML. BOCCTaHOBUTEJbHbIE YPOBHIO 3a1a4y § 18
CBOWMCTBa Cepbhl, pas3BHUTHUS KoMMyHHKAaTHBHbBIE:
CpaBHHMBaTh CBOICTBa HayKH. JloroBapuBaroTcs o
MPOCTBIX BEUIECTB CEPbl U COBMECTHOM

KHCIIOPO/A, Pa3bSICHATH
9TH CBOMCTBa B CBETE
MpeACTaBICHUN 00
OKHCJINTEIbHO-

JACATCIBHOCTH, ITPUXOOA
K 0011IeMYy PENICHHUIO.
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BOCCTaHOBHTEJILHBIX
mporieccax.

25. | Coenuuenus CepbI: CEPOBOIOPOI, 3HaTh cmocol TMOTyYeHUs ®opMupoBaTh PerynsiTuBHbIE: §19 Anmnapar s
Cepo800OPOOHAs KUCIOoma. CEepoBOJIOPOAA B OTBETCTBEHHOE Y4YNTHIBAIOT IPABUIIO B MPOBEICHUS XH-
71a00paTOpUu U €ro OTHOIIIEHUE K IUIAHUPOBAHUU U MHYECKHXPEaK-
Cynbhums. y Ny
. CBOHICTBAa. YMETh YYEHHIO, KOHTpOJIE CrIoco0a uit (AIIXP),
HAemoncmpayuonnviii onvim 3alKChIBATh YPaBHEHUS TOTOBHOCTh H pemeHus npu-
Nel106pasysr npupoodnvix cyrvguoos peakuui, CMOCOOHOCTh K Ilo3naBaTtesibHBIE: 0op I moy4e-
u cynoamo. XapaKTepU3YyIOIINUX CaMOpa3BUTHIO Hcnonp3yroT nouck HUS T'a30B WU
Jabopamopnutii onvim Nell. CBOWCTBA CEpPOBOIOPOAA, | U HEe00X0IMMOi anmapar Kunmna
TEKauecmeennvie peaxyuu na B MOHHOM BHJE, camMo00pa3oBaHd  MH()OPMALUH AJIS PeaxtuBl,
cynbuo-uonsl & pacmeope. MPOBOANTH KAuECTBEHHYIO | IO. BBITIOJTHEHHS YIEOHBIX KOJUICKIHH U
TP Jlemoncmpayuonnslii onvim peaknuio Ha cyinbui- 3aaHuM C XHMHYECKOE
Nel2: «[Tonyuenue ceposodopoda u WOHBI. HCTIONb30BAHHEM o0opynoBaHue
. yaeOHOI TUTepaTypsl
usyuenue e2o c60uUcCme. .
Jlabopamopuuwiii onvtm Nel2: Kommynukaripire:
KonTponupyrot
«Cunmes cepogooopooa. JleiiCTBHe TapTHEPA.
Kauecmeennvie peakyuu na
€eposooopoo u cynbduovy
26. | Coequuenus CEpBI: OKCH]I CEPBI 3HaTh CBONCTBa dopMupoBathb PerynsiTuBHbIE: § 20 Anmapar st
(IV), CepHHUCTASE KHCIIOTA U €€ CEPHHCTOTO rasa, OTBETCTBEHHOE YUUTBHIBAIOT MIPABUIIO B MPOBEJICHUS XH-
CEpHHCTOM UCIIOTHI. YMETh | OTHOLICHUE K TUITAHUPOBAHUU U MHUYECKHXPEaK-
COTH. COCTaBJISITh ypaBHEHUS YYEHHUIO, KOHTpOJIE criocoba uuit (AITXP)
Jlabopamopnuuii onvim Nel3 Th peaxiui, TOTOBHOCTH H peleHus
Kauecmeennvie peaxyuu na XapaKTEPU3YIOILINX CIIOCOOHOCTh K Ilo3naBaTeibHBIE:
Ccynvgpum- uOHbL 6 pacmeope. CBOMCTBa 3TUX BELIECTB, CaMOpPa3BUTHIO Hcnone3yror nouck
Jemoncmpayuonnslic onvim OOBACHATH MPUYIUHY ] HEOOXOUMOM
Ne 13. «H3yuenue ceoiicme BBINIAJEHUS KUCIOTHBIX caMo00pasoBaHd  WH()OPMAIIUH JIJIst
CEPHUCMO20 234 U CEPHUCMOTL JIOXKJEH, MPOBOAUTH 10, OCHOBBI BBITIOJTHEHHS Y4EOHbBIX
Kuciomul» Ka4eCTBEHHYIO PEaKIHIO 9KOJIOTHYECKOH  3aJaHui C
Ha CyNb(GUT-HOHBI. KYJIBbTYPHI, UCIIOJIb30BaHHEM
COOTBETCTBYIOII  y4eOHOI JIUTEepaTypbl
eit KoMMmyHuKaTHBHBIE:
COBPEMEHHOMY Kontpomupyror
YPOBHIO JIeiCTBHUE MapTHEpa.
9KOJIOTHYECKOTO
MBIIIICHYS.

27. | CoenuHeHHs CEepBI: OKCHJT CEPBI 3Hatb CBOIiCTBa dopMupoBaTh PerynsituBHbIe: §21 PeakTuBbl u
(VI), cepHast KHCIIOTa U ¢ COJN. pa3baBiieHHOW cepHON OTBETCTBEHHOE Paznnuaror cgoco6 u XHMHUYECKOE
Jlab N Nold KUCIIOTBI. YMeTb OTHOIIIEHHE K pe3ynbTat AeHCcTBUS o0opynoBanue

aoopamopHblU Onblm
3alKChIBATh YPAaBHEHUS YUCHHIO, IMo3naBarenbHbIe:

THKayecmeennvie peaxyuu
Hacyb(am-uonsvl 6 pacmeope.

TP

peaxiui,
XapaKTePU3YIOIIUX
CBOMCTBa pa30aBICHHOI

TOTOBHOCTH H
CIIOCOOHOCTh K
CaMOPa3BUTHIO

Brnageror o0mum
MPUEMOM PELICHUS
3a7a4
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CEpHOH KHUCIIOTBI, U 51 KoMMyHuUKaTHBHBIE:
Pa3bICHATh HX B CBETE camooOpaszoBann JloroBapuBaroTcs o
MpencTaBiIeHU 00 10. COBMECTHOM
AIIEKTPOIUTHICCKOM NIESITETTBHOCTH,
JICCOLIMALINK 1 NPUXOJAT K 00LIeMy
OKHCJIUTEIIBHO-
BOCCTAHOBHUTEIILHBIX
mpolieccax, NPOBOAUTH
Ka4eCTBEHHYIO PEaKIIIo
Ha cynb(ar-HOoHbL.
28. | CBolicTBa CepHOM 3HaTh CBOICTBa JIuanocTHbIE. PerynsituBHbIe: §21 PeaxTuBbl 1
kucinoTsLIabopamopuvtii onvim KOHICHTPHPOBAHHOH ®DopmupoBaTh HnuaHpr}OT cBOH XAMHYeCcKoe
o . CEPHOM KUCIIOTHI U CIO0CO0 | OTBETCTBEHHOE JeHCTBUS B obopynoBaHue
Ml5H3yuenue ceoticme cepHou .
e€ pas3baBicHUA. YMeETb OTHOIIICHHUE K COOTBETCTBUH C
Kucuomal OTINYATH YUEHHUIO, MOCTABJICHHON 3a1a4eii
KOHIICHTPHUPOBAHHYIO TOTOBHOCTH H U YCIIOBUSMH €€
CEpHYI0 KHCIOTY OT COCOOHOCTh K pean3aluu
pa30aBIeHHOMH, CaMOpPa3BUTHIO IMo3naBarenbHbIe:
yCTaHaBJIUBATh u BrnageroT o6mum
3aBHCHUMOCTb MEXIY camMo00pa30BaHW  IPUEMOM pEIICHHUS
CBOMCTBAMHU CEPHOHU 10. 3a1a4
KHUCJIOTBI U €€ KoMMmyHuKaTUBHBIE:
TIPUMEHCHAEM Kontpommpyror
JISHCTBUS TapTHEPa
29. | Toarotoeka k TUA YMerp pemath pacuétHele | DopMUpOBaTH PerynsituBHbie:
3aJaud M0 ypaBHEHUSIM OTBETCTBCHHOE OCyIIeCTBISIOT
XUMHYECKIX PEaKIuid C OTHOIIICHHE K TMOIIIArOBHIil KOHTPOJH
WCIIOJIE30BAHUEM BEIECTB, | YICHUIO, IO Pe3yJbTaTy
COJIePIKAIITIX TOTOBHOCTb U Ilo3naBaTenbHbIE:
OTIPEJIENIEHHYIO JTOJTEO CIIOCOOHOCTh K BnageroT o6mum
TIpUMeECEeH. CaMOpPa3BUTHIO MIPUEMOM PELICHUS
u 3a1a4
camoo0OpazoBann  KoMMyHHKATHBHbBIE:
10. Kontpomupyror
JIeWCTBUS NIapTHEPA.
Tema 5. Ceoiicmea azoma u pocghopa (9 u)
30. | AzoT: dusnyeckre u YMeTh XapakTepu3oBaTh dopMupoBaTh PerynsituBHbIe: §23
XHMHYECKIe CBOMCTRA. XUMHYECKHE 3JICMEHTHl Ha | IEJIOCTHOE HJ‘I“aHI/Ip}IIOT CBOH
OCHOBAaHHMHU WX TIOJIOXKEHUS | MUDOBO33pEHHE,  JEHCTBHS B CBSI3U C
B IEPUOJAUYECKOMN COOTBETCTBYIOII[  IOCTAaBJIEHHOU 3a7aueil u
CUCTEME U CTPOCHUA HX ce YCIOBUAMU €€ PCIICHUSA.
aToMOB. 3HaTh CBOWCTBA COBPEMEHHOMY Ilo3HaBaTe/ibHBIE:
a30Ta. YMeTh OOBSICHATH | YPOBHIO CraBaT u GopMyIHPYIOT
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HNPUYUHY XUMHYECKOH pasBUTH LEIH ¥ TPOOIIEMBI YPOKa
WHEPTHOCTH a30Ta, HayKH, " KoMMyHuUKaTHBHBIE:
COCTaBIATh ypaBHEHHSA KOMMYHHUKATUBH  AJIEKBaTHO HCIIOIB3YIOT
XUMHUYECKHX PEaKIHH, yI0 pedeBbIe CPEACTBA IS
XapaKTepU3yOLUIHNX KOMIIETEHTHOCTb  3(()EKTHBHOTO pelIeHHs
XMMHYECKHE CBOWCTBa B OOILIEHNH U KOMMYHUKATHBHBIX 3a/1a4
a30Ta, ¥ Pa3bsCHATH UX C | COTPYAHUYECTBE
TOYKH 3PEHUS co
Npe/ICTaBICHUH 00 CBEPCTHUKAMHU.
OKHCJIUTEIBHO-
BOCCTaHOBUTEIBHBIX
mporeccax.
31. | AMMHUAK. 3HaTh MEXaHH3M ®DopmupoBaTh PeryasiruBHbIe: § 24 JlaTauk
Jlemoncmpayuonnviii onvim Nel4 00pa3zoBaHUs MOHA LIETIOCTHOE HJIUaHI/Ipy}OT cBoHU 3JIEKTPO-
TE Homvuenue avmuara u ezo aMMOHHS, XHMHUYECKHE MHPOBO33PEHHE,  ACHCTBUS B CBSI3H C MIPOBOJHOCTH
u CBOMCTBA aMMHaKa. COOTBETCTBYIOIl  IIOCTaBJIEHHOM 3afadyei u
pacmeopenue 8 gooe.
TlaGopamopnwiii  onsim  Ne 16 Ymets COCTABIATH. ee YCIIOBUSIMH €€ PEICHNUS.
_ YpaBHEHHSI PEeaKIHi, COBPEMEHHOMY IMo3naBarenbHbIe:
«OcHosnble C60ICMEA AMMUAKA) XapaKTEPU3YHOIIHX YPOBHIO CraBar u GopMyIMpPYHOT
XMMHYECKHE CBOWCTBa pa3BHUTHS LEIH U MPOoOJIeMBl ypoKa
aMMHUaKa, W pa3bsCHATH HayKH. KoMMmyHuKaTHBHBIE:
WX C TOYKU 3pEHUus KonTponupyrot
MPE/ICTaBICHUH 00 JIEWCTBHA TTapTHEpa
3NEKTPOIUTUIECKON
JIMICCOLMAIINN |
OKHCJINTEIHHO-
BOCCTaHOBUTEIBHBIX
mporeccax.
32. Ilpakmuueckas paboma Ne 6. YMmeTs nomydate ammuak | GopmMHpoBaTh PerynsituBHble: § 25 Peaktussl n
Honyuenue ammuaka, usyuenue peakiyeld MOHHOro OOMeHa | KOMMYHHKaTHBH anaHprIOT cBOU XHMHUUYECKOE
. W JIOKa3blBaTh OIBITHBIM | YIO JIEWCTBHS B CBSI3H C obopynoBaHue
e2o ceoticms. Th myTéM, 4TO COOpaHHBII KOMIIETEHTHOCTh ~ IIOCTaBJICHHOM 3a7aueii U
P ra3 — aMMHaK, B OOLICHHH U YCJIOBUSIMU €€ PEIleHusI.
aHaJIM3UPOBATh cotpyaaudectse  [lo3HaBaTesibHBbIE:
pe3ynbTaThl ONBITOB U co Crassit ¥ (HOpMyIUPYIOT
Jenats oboOIaronye CBEpCTHUKAMHU B  IIEJH M IIPOOIEMBI ypoKa
BEIBOIBI. nporecce KommyHuKaTHBHBIE:
yueOHo- AZIEKBAaTHO HCIIOJIB3YIOT
HCCIIE/IOBATeNbC  PEYeBBbIE CPEICTBA JUIs
Kol 5 PEKTUBHOTO pEeIICHHs
JIeSITeIIbHOCTH. KOMMYHUKaTHBHBIX 3a/1a4
33. | Coyii aMMOHHUAL. 3HaTh KayeCTBEHHYIO ®dopmMupoBath PerynsiTuBHbBIE: § 26 PeakTuBbI 1
Jabopamopnuii onvim Nel7 T peakLio Ha HOH KOMMYHHUKATHBH anaHpr}OT cBOU XUMHUUYECKOE
aMMOHHUS. YMeTb VIO JICWCTBHS B CBSI3H C obopynoBaHue

Bszaumooeticmeue coneii ammonus  co
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wenowamu COCTaBIIATh YpaBHEHUS KOMIIETEHTHOCTb ~ IIOCTaBIICHHOM 3amadeit

TP XUMHUYECKUX PEaKIIUi, B OOIIEHUU U U YCIIOBUAMU €€
XapaKTepU3yIOIINX COTPYAHHYECTBE  PEIICHUS.
XUMUYECKHE CBOMCTBA co Ilo3naBartenbHbIE:
coJieit aMMOHUS, U cBepctHUKamMu B CTaBsT U OPMYIHPYIOT
Pa3bACHATH UX B CBETE mporecce L[EJT ¥ TPOOJIEMBI YpOKa
MpeJCTaBICHUN 00 y4eOHo- KoMmyHuKaTuBHbBIE:
INEKTPOIUTUYECKOM uccinenoBatensc  KoHTponupyrot
JIUCCOLIMALIUY. KoM JIEHCTBUS TapTHEPA

JIeSTETbHOCTH.

34. | A30THAsg KUCJIOTA. 3HaTh CTpOCHHE dopMupoBath PerynsituBHbIe: § 27 Tepmopesuctop-
Jlemoncmpayuonnvie onvimol MOJICKYJIBI a30THOH IIEIIOCTHOE YYUTHIBAIOT MIPABIIIO B HBIN TaTIAK
NeNel5-17: «dTonyuenue oxcuda KHCJIOTHI. YMETh MHpPOBO33PEHHE,  IUTAHHPOBAHWUH H TEeMIIepaTypHl,

OOBSCHATH, YEMY PaBHEI COOTBETCTBYION]  KOHTPOJIE CII0CO0a nmatauk pH,
azoma (IV) u uzyuenue ezo
. BaJCHTHOCTh aTOMa a3oTa | ee pemeHns JTATIUK
ceolicmey; «Oxucnenue oxcuoa W €ro CTENCHb OKHCICHHS | COBPEMEHHOMY pa3IM9aoT CIocod u AIEKTPOIPOBOTH
azoma (1) 00 oxcuoa azsoma (IV)»; | MOJIEKYJIE a30THOM YPOBHIO pe3ynbTaT NeHCTBHSA OCTH, ammapar
«Bsaumooeiicmeue okcuoa azoma KHCIIOTBI. YMETh pa3BUTHS IMo3HaBaTenbHbIE: JUTS TIPOBEICHUS
(IV) ¢ 6000it u Kucopodom, no- COCTaBIAITh ypaBHEHUS HayKH. HCIIONB3YIOT IIOUCK XUMHUYECKUX
JIyueHue a30MmHOoIl KUCI0Mbl)» XMMHMYECKUX peaKLui, HEo0X0IUMOi peaknui
JIeKAIUX B OCHOBE nHpopmanuu s (AIIXP),
MPOU3BOJICTBA a30THOM BBIMOJTHEHHSI YUCOHBIX MarHuTHas
KHCJIOTHI, U Pa3biACHATH 3aJaHuN C MeIIaiaKa
3aKOHOMEPHOCTH WX HCTIOJIE30BaHUEM
MIPOTECKAHNS. y4eOHOI TUTepaTypHl,
KomMmyHukaTuBHbIe:
KOHTPOJHPYIOT
JieficTBHE TapTHEpa
JIOTOBAPHUBAIOTCSI O
COBMECTHOU
JIeSATENBHOCTH,
HNPUXOJIAT K 001IeMy
pEIeHHIO

35. | OkuciuTeIpHbIE CBOMCTBA 3HaTh OKUCIUTEIbHBIE dopmupoBath PeryasituBHbIe: § 27 PeaktuBbl u
A30THOM KHUCIOTHI CBOMWCTBa a30THOU LIEJIOCTHOE TUIAHMPYIOT CBOHM XUMUYECKOE
JaGopamopnsiii onvim KHACJIOTEL. YMETh MHpPOBO33pEHHE,  JCUCTBHS B o0opynoBaHue

. . | COCTaBIATH ypaBHCHHS COOTBETCTBYIONIl ~ COOTBETCTBHHU C
M18'H3y uenue ceoucme a3omnou peakuui Mexay ee IOCTaBJICHHON 3aauei
Kucuiomal pa30aBiieHHOH H COBPEMEHHOMY U YCIIOBUSIMH €€
KOHUEHTPUPOBAHHON YPOBHIO peanuzauuu
A30THOM KHCJIOTON u pa3BUTHUSA Ilo3naBarTenbHbIe:
MeTajlaMH, OOBSICHATh UX | HayKH. BIIQJICIOT OOIIUM

B CBETE IpeJCTaBICHUN
00 OKHCIIMTEIHHO-
BOCCTAaHOBHUTEIIHHBIX

[IPUEMOM PELLEHUS
3a1a4
KoMMyHuKaTHBHBIE!
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npoleccax. KOHTPOJIUPYIOT
JIEUCTBUS TapTHEPA
36. | Coyii a30THOM KHUCJIOTHI — 3HaTh KayeCTBEHHYIO dopmupoBath PerynsiTuBHbIE: §28 Jatuuk
HUTPATBL. peaKknuIo Ha HUTpAT- LIeJIOCTHO® IUIAHUPYIOT CBOM 3IIEKTPOIIPOBOIH
N WOHBL. YMETh OTJINYaTh MHpPOBO33peHHE,  ACHCTBHSA B ocTH
Hemoncmpauuonnstii onvim Nel8 .
COJIM a30THOW KHCJIOTHI COOTBETCTBYIOIl ~ COOTBETCTBHU C
TBOGpasysr npupodusix numpamos u | o XJIOPHJIOB, CYIb(ATOB, | ee IOCTaBJIEHHOH 3a1a4eii
pocpamos. CYIBL(GUIOB U CYIL(QUTOB. | COBDEMEHHOMY W YCIIOBUSIMH €€
Jabopamopnuiit onvrm Nel9 b YMeTh COCTaBIIATH YPOBHIO peanuzanuu
Osnaxomnenue ¢ a30mMHbIMU U YpaBHEHHsI peaKiuit pas3BUTHs IMo3HaBaTe/bHBIE:
pocghoprvimu yoobpenuamu. pasNoXKEeHUsT HUTPATOB. HayKH, H BJIaICIOT O0IINM
Jabopamopnutii onvtm Ne 20 OCHOBBI [PHEMOM PEIIEHHS
«Onpedenenue ammuaunoil SKOJIOTHYCCKON  3amadq
ceumpul U MOUEeGUHbBL) KyIbTypBI. KommyHukaTHBHbIE:
KOHTPOJIUPYIOT
JIEHCTBUS apTHEpA
37. ‘DOC(bOp. CoenuHeHus (bOC(i)OpaZ 3HaTh aJNIOTPOIHBIE DopMHpOBATH PerynsituBHbie: §29,§ 30 | PeakTuBsl u
oxeuz pocdopa (V), MOI[E/I(I)I/IKEILII/II/I ¢docdopa, | oTBEeTCTBEHHOE IIAHAPYIOT CBOH XUMHYECKOEe
cBoifcTBa Oenoro u OTHOLICHHE K JCUCTBYS B CBSI3H C obopynoBaHue
oprodochopHast KUCIIOTA U €€ g .
KkpacHoro Qocopa. YMETh | y4eHHI0, MOCTaBIICHHOM 3a1auei
cosn. PocdopHble yRoOpeHus COCTaBJIATh YPaBHEHUS FOTOBHOCTH H 1 YCIIOBUSMH €€
Hemoncmpayuonnuoiii onvim Nel9 XUMUYECKHX PEaKIIUi, CIIOCOOHOCTh K pEIIeHHs
ThOé6pasyv kpacnozo gocghopa, XapaKTepU3YIOLINX CaMOpa3BUTHIO ITo3HaBaTeJIbHBIE:
oxcuoa gpocghopa (V), npupoonsix cBoiicTBa docdopa. u CTaBAT U GOPMYITUPYIOT
@ocgamos. camMo00pa3oBaHu 1M ¥ POOJIEeMBbI ypoKa
ﬂaﬁopamopﬂblﬁ onsim 10. KOMMyHI/IKaTHBHBIe:
Ne2ITB«Iopenue cepuvt u gpocghopa aAICKBATHO HCTIONB3YIOT
pedeBble CpencTBa st
Ha 6030yxe U 6 KUcCi0pooe»
Jlabopamopnutii onvim Ne22 Th 2((beKTHBHOIO pettierins
KOMMYHHKATUBHBIX
Th. Osuaxomnenue c azomuvimu u sanay
gocgoprvimu yoobperuamu.
38. | Mloaroroska k TUA YMeTh cocTaBlATH dopmupoBath PeryasituBHbIe:
YPaBHECHUSI PEaKIHii, KOMMYHUKATUBH  IUIAHUPYIOT CBOU
XapaKkTepU3yIOIINX VIO JIEWCTBHS B CBSI3H C
XMMHMUYECKHE CBOMCTBA KOMIIETEHTHOCTb ~ IIOCTaBJICHHOH 3ajauei
dbocdopa, okcuma B OOIICHUH U 1 YCIIOBUSIMU €€
tdocopa(V) ndochopHoil | coTpyHHUYECTBE  pELICHHS
KUCJIOTBI, U PAa3bsCHATH co IMo3HaBaTe/bHBIE:
UX B CBETE CBEPCTHUKAMH B  CTaBST U GOPMYITUPYIOT
Npe/ICTaBICHUH 00 nporuecce LEIN U TTPOOIIEMBI YpoKa
3EeKTPOIUTUIECKON yueOHOH KommyHukaTHBHBIC:
JMCCOLIMALUH U JeATEIbHOCTH. aJICKBATHO UCIIONB3YIOT
OKHCJIUTEJIBHO- peueBble CPeICTBA JIJIst
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BOCCTaHOBUTEIIbHBIX
nporeccax, MPOBOAUTh
Ka4eCTBEHHYIO PEaKIHIo
Ha dochaT-nOoHbI.
Ilonumars 3HaueHHE
MHUHEPAIBHBIX y100peHui
JUIsl PacTCHUM.

3¢ HeKTHBHOTO pemeHus
KOMMYHHUKATHBHbBIX
3a1a4

Tema 6. Ceoiicmea yenepoda u kpemuus (7 )

39. ymepoﬂ, Q)HgﬂquKI/Ie CBOMCTBA. | YMETh XapaKTepu3oBaTh dopmupoBarb PeryasituBHbIC: §31-§32
Annomponus yenepoda: anmas, XUMHYECKHE 3JIEMEHTHI IIEIIOCTHOE MIAHAPYIOT CBON
IVA-rpynmer Ha MHpPOBO33PEHUE,  JAECUCTBUA B CBS3U C
epagum, xapbun, ghynnepenui. g N
z OCHOBAHMW WX TOJIOXKCHHUS | COOTBETCTBYIOI[  IOCTAaBIICHHOH 3amadeit
XHMUYECKHE CBOHCTBA B MEpUOINYECKOI cHCTeMe | ee ¥l YCIIOBHSIMU €€
yriepoza. U CTPOCHHS HX aTOMOB. COBPEMECHHOMY peleHuns;
Jemoncmpauuonnoiii onvim Hwmets mpexacraBieHne o0 | YpOBHIO pa3Iu9aoT CIocod u
Ne20TBMooenu kpucmannuseckux aJITOTPOTTHBIX pa3BUTHUSA pe3ynbTaT AeUCTBUS
pewémox armasa u epaguma. MOTU(HUKAIMAX yIJIepoaa. | HAyKH, W Ilo3HnaBaTeabHbIE:
3HaTh CBOMCTBA MPOCTOrO | KOMMYHUKATHBH  CTaBAT U (OPMYIUPYIOT
BEIIECTBA YIJIs, UMETh yIO LETH U TTPOOIIeMBI
MpeJCTaBICHUE 00 KOMIIETEHTHOCTh ~ YPOKa;
azcopOImu. YMeTh B OOIIEHUU CO BJIAJICIOT OOIIIM
COCTaBIIATh YpaBHEHUS CBEPCTHUKAMH. MIPUEMOM PELICHHUS
XUMHYECKUX PEaKINH, ®dopmupoBath 3amad
XapaKTepU3YIOIINX OTBETCTBEHHOE KomMyHuKaTHBHBIE:
XIUMHYECKHE CBOHCTBA OTHOIIICHHUE K aJIeKBaTHO HUCTIONB3YIOT
yriaepoga Kak YYeHHUIO, pedeBbIe CpecTBa st
BOCCTAaHOBUTENSI U Kak TFOTOBHOCTb U 3¢ HEKTUBHOTO peIICHHS
OKHCIIUTEIIS. CIOCOOHOCTh K KOMMYHHKATHBHBIX
CaMOpa3BUTHIO 3a]1a4; I0TOBaPUBAIOTCS
u 0 COBMECTHOM
caM0o00pa30BaHU  JIEATESIILHOCTH O]
10. PYKOBOJICTBOM YYHTEJISI
40. | Okcuapl yriepoja. YrapHelii u 3HaTh CBOWCTBA OKCHIA ®dopmupoBaTh PeryasiTuBHbIE: § 33- § 35 | Marumx
YIJIEKUCIBI Ta3bl. YrolbHas yraepoma(1V), KOMMYHHUKATHBH  YYHUTHIBAIOT MIPABHJIO B ANEKTPO-
Ka4eCTBEHHYIO PEaKIIUIO Ha | VIO TUTAHUPOBAHHUA U MIPOBOTHOCTH,
KHCJIO0Ta, KapOOHATHI S i
" YTIACKUCIBIN Ta3. YMETh KOMIIETEHTHOCTh ~ KOHTpOJIE CII0co0a MarHUTHAas Me
Hemoncmpayuonnstii onvim JTOKa3bIBaTh XapaKTep B OOINCHUH H pemeHus rajka, mpuoop
Ne21TBO6pasysi npupodnvix OKCHJIA, 3aIIUCBHIBATH corpynHudectee  KoMMyHHMKATHBHBbIE: JUISL TIOJIYY€HUs
KapboHamos u CUnUKamos. YpaBHEHHS PeaKIuii, co KOHTPOJIHMPYIOT ACUCTBHE ra30B WY arlma-
Jabopamopnuiii oneim Ne23TBTh. | xapakrepusyrommux CBEPCTHHUKAMH. nmapTHepa. pat Kumna

KauecTBeHHas peakuus Ha
YIJIEKUCTIBIA Ta3.

Jabopamopnoiii oneim Ne24Th.
KavecTBeHHasi peakiusi HA KapOOHAT-

CBOMCTBA KHCJIOTHBIX
OKCHI0B.3HATh CBOMCTBA
YrOJIbHOH KHCIIOTHI.
YMeTh COCTaBIATh

PerynsiTuBHbIE:
pas3IUYaroT Croco0 u
pe3yJbTaT AeHCTBUS
Ilo3HaBaTe/ibHBIE:
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HOH.

Jlabopamopuuwiit onvim Ne 25
«B3aumooeiicmeue uzeecm-
K080l 8000l C Y2/1EKUCIBIM
2a30om»

YpaBHEHHUS peaKilui,
XapaKTepU3yIOIINX
MpeBpalieHue KapOOHATOB
B THIPOKApOOHATHI U
o0paTHO, MPOBOJHTH
Ka4eCTBEHHYIO PEaKIHIO
Ha KapOOHAT-HOHBI.

BJIAEIOT OOIIMM
MIPUEMOM PEIICHHUS 3213
KoMMyHUKATHBHbBIE:
JIOTOBAPHBAIOTCS O
COBMECTHOM
JIESTEILHOCTH, IPUXOIAT
K 00ILeMY PELICHUIO

41. Ilpakmuueckas paboma Ne7. VYMeTs nonydats U Pa3BuBath PeryasiTuBHbIC: § 36 PeaktuBsl u
«lonyuenue oxcuda yenepooa coOMpaTh OKCH] yMeHHS OCYIICCTBIIIOT XUMHUYECKOE
. yrepona(IV) B OLICHUBATh TMOIIArOBBIIl KOHTPOJIh o0opynoBaHue
(IV) u usyuenue ezo ceoiicme. naboparopuu u CUTYaIHIO | TI0 pe3yIbTaTy
Pacnosnaeanue kapoonamoey. JIOKA3bIBATh HAJMYHE OIIEPATHBHO IMo3HaBaTelbHbIE:
Th JIAHHOTO Ta3a. YMeTh NIPHHUMATE CTPOST peUeBoe
pacIo3HaBaTh COJH pelieHue, BBICKA3bIBAaHHE B YCTHOH
YIOJIbHON KHUCJIOTHI. HaXOAUTh U IUCEMEHHOH hopme
a/IeKBaTHBIC KoMMyHuKATHBHBIE:
CHOCOOBI YUUTBIBAIOT pa3HbIe
B3aUMOJICHCTBUSI  MHEHHS U CTPEMSITCS K
c KOODPJMHAINU
OJTHOKJIACCHUKAM  Pa3IMYHBIX MO3UIUNA B
U BO BpeMms COTPYTHUYECTBE
MPOBEICHUS
MIPaKTUYECKON
paboTHI.
42. Kpemnuii u eco coedunenus. 3Hatb cBOMCTBa KpeMHHUs, | Pa3BuBaTh I[o3naBarte/ibHBIE: § 37 PeaxTuBsl 1
Jlemoncmpayuonnviii onvim Ne22 okcuna kpeMHISI(IV), YMEHUS BEIOMpAlOT HanboIee § 38 XAMHIYECKOe
TB.O6pasuys npupodusix kaponamos TPUHHY PasIiis OLICHNBATh 5 PeKTUBHBIE CTTIOCOOBI obopynoBaHue
U CUTUKAMOG. (pu3MUecKUX CBOMCTB CUTYaIHIO | peuieHus 3anad,
. BBICIIIUX OKCHJIOB OTepaTHBHO KOHTPOJIUPYIOT U
Jabopamopnboiii yrieposa U KpeMHHSI. NPUHUMATh OLIEHMBAIOT MPOLIECC U
(3anumamensvholit) onvimnNe YMeTh COCTaBIATh pelieHue, pe3yNbTaT AeITeILHOCTH
26« Bvipawusanue sooopociell 8 YPaBHEHHS XUMHUYECKUX HaXOJIUTh HCTIONB3YIOT IIOUCK
CUNUKAMHOM KJleey peakiui, aJlcKBaTHBIC HEOOXOIUMOM
XapaKTEePU3YyIOIIUX CHOCOOBI nHGOPMALIUHU IS
CBOHCTBa KpPEMHUS, B3aUMOJICHCTBUSL  BBITIOJIHEHHUS YI€OHBIX
okcuza c 3a7aHuM C
kpemHuA(IV).3HaTH OJTHOKJIACCHUKaM  HCIIOJIb30BaHUEM
CBOHCTBAa KpPEMHHEBOM U BO BpeMs yueOHOH JTUTepaTyphl,
KUCJIOTBI, KQUECTBEHHYIO | MPOBEICHMS BJIaICIOT 00IINM
PEaKIUI0 Ha CHJINKATBHI. CaMOCTOATENIbHO ~ IIPHEMOM pEIIeHHUS 3a1a4
YMeTb CcOCTaBIATh it paboThI. KoMmyHukaTuBHbIE:
YpaBHEHHSI XUMHYECKUX JIOTOBApHBAIOTCS O
peakuui, pacnpeneneHuu
XapaKkTepU3yIOIMX (GyHKIUH U porei B
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CBOWCTBA KPEMHHUEBOM
KHCJIOTBI B €€ COJICH.

COBMECTHOM
ICATEILHOCTH
YYUTHIBAIOT Pa3HbIE
MHEHHUS ¥ CTPEMSITCS K
KOOpIUHALINH
Pa3TUYHBIX MO3UIUI B
COTPYJHUYECTBE
JIOTOBapHUBAIOTCS O
COBMECTHOM
TeSATEILHOCTH IO
PYKOBOJCTBOM YUHTES

43. | loxroroska k THA 3HaTh CTPOCHHE ATOMOB DopMHpOBATH PerynsatuBHbie:
HEMETAIJIOB, M3MEHEHHE LEIIOCTHOE BHOCSIT HEOOXOINMBIC
CBOICTB IPOCTHIX MHUpPOBO33PEHUE,  KOPPEKTUBHI B ICHCTBUE
BEIIECTB HEMETAIUIOB U COOTBETCTBYIOI  IIOCJIE €TO 3aBEPILICHUS Ha
X COEJIMHEHHH B ee OCHOBE €r0 y4eTa
3aBHCUMOCTH OT 3apsia COBPEMEHHOMY C/ICTaHHBIX OIIHOOK.
A1pa aTOMOB HEMETAJIOB. | YPOBHIO Ilo3naBaTenbHbIE:
YMeTh OOBSCHATH pa3BUTHS CTpOSIT peueBoe
CBOMCTBa HEMETAJUIOB U UX | HAyKH, U BBICKa3bIBaHUE B yCTHOU
COCIMHEHUH B CBETE KOMMYHUKATUBH ¥ MUCbMEHHOU Qopme
Npe/ICTaBICHUH 00 yIO KoMMyHuKaTHBHBIE:
OKHCIIUTEIBHO- KOMIIETEHTHOCTb ~ KOPPEKTUPYIOT
BOCCTAHOBUTEIBHBIX B OOILICHUH 1 JieficTBUS TapTHEPA
peaknyax u COTPYAHUYECTBE
3IEKTPOIUTUIECKON co
JUCCOLMALIUN. CBEPCTHUKAMH B

nporecce
y4eOHo
JICSITETIBHOCTH.

44. | Tloarotoeka k TNA 3HaTh CTPOCHHE AaTOMOB dopMupoBarts PerynsatuBHbIie: ITonroros
HEMETAJJIOB, U3MEHEHHE L[EJIOCTHOE BHOCSIT HEOOXO/IMMBIE UTBCS K
CBOMCTB NPOCTHIX MHPOBO33pEHHE,  KOPPEKTUBHI B JCHCTBHUE KOHTPOJIb
BEILIECTB HEMETA/UIOB U COOTBETCTBYIOI]  IIOCJIE €T0 3aBEepIIEHUs Ha HOMY
X COEAMHEHWH B ee OCHOBE €r0 yJeTa TECTUPOB
3aBUCUMOCTH OT 3apsia COBPEMEHHOMY C/ICIaHHBIX OIIHOOK. aHHIO
sJpa aTOMOB HEMETAIUIOB. | YPOBHIO Ilo3naBartenbHbIe:

YMeTp 0OBSICHITB pa3BUTHSA CTpOSIT peueBoe
CBOMCTBA HEMETAJUIOB U UX | HAyKH, U BBICKa3bIBaHUE B yCTHOU
COEJMHEHUI B CBETE KOMMYHUKAaTUBH ¥ MMUCBMEHHOU (opme
NPe/ICTaBICHUH 00 yI0 KommyHuKkaTHBHBIC:
OKHCIUTEIHHO- KOMIIETEHTHOCTh ~ KOPPEKTUPYIOT
BOCCTAaHOBUTEIHHBIX B OOIIEHUH U JIeficTBUS TTapTHEPA
peakmmax u COTPYAHUYECTBE

3JIEKTPOJIUTUYECKON co
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JUCCOIHaIH.

CBCPCTHUKaAMHU B

npotecce
y4aeOHOM
JIeSITeJIbHOCTH.
45. KoHTpO/IbHOE TeCTHPOBAHME 10 | YMETh HCIONB30BATh ®DopmupoBaTh PerynsiruBHbIe: IToBTOpUT
noopaszoeny «IIpaKTHKYM 110 NpUOOpEeTEHHBIE 3HAHMS. OTBETCTBEHHOE OCYIIECTBIISIOT b IO
o OTHOIIEHHE K TOIIATOBBIA | yueOHUKY
H3YYCHUI0 CBOUCTB IIPOCTHBIX .
YUCHHIO, UTOTOBBIA KOHTPOJIb MO Marepuan
BELIECTB HEMETAVIOB HX FOTOBHOCTh U pe3yJsbTaTy IJIaBbI
coeINHEeHu» CIocoOHOCTh K
CaMOpa3BUTHIO
u
camoo0pa3oBaHU
10.
Tema 7. O6wue u unousudyanvhvie ceolicmea memannog (11 u)
46. | O0mue @HgnquKHe " YMeTh TpUMEHATH ®opMupoBaTh PerynsiTuBHbIE: § 39-42, PeaktuBbl u
XHMHYECKIE CBOMCTBA METAUIOR: | 3HAHHIL O LEOCTHOE NPUHUMAIOT U ymp. 4, XUMHUUYECKOE
METaUTMYECKON CBSI3H | MHUPOBO33PEHHE, COXpaHSIOT yueOHYIO TecTOBbIe | 00OpyHOBaHUE
pC€akuru C HEMETAJlJIaMU, .
JUISL pa3bsCHEHUs COOTBETCTBYIOILEE 3a7ady, INIAHUPYIOT 3aaHusL;
KHCJIOTaMH, COJIAMH. (u3MUECKUX CBOHCTB | COBPEMEHHOMY CBOU JICHCTBUS B
BoccranoBuTenbHbIE CBOMCTBA METaJIJIOoB. YPOBHIO Pa3BUTHUS COOTBETCTBUHM C
METaJLJIOB. Qﬂekmpoxu MUYECKULL YMeTh Moab30BaTHCS | HAYKH. MOCTaBJIECHHOU 3a7jaueit
PAO HANPSACEHUTI MEMATILOB. MEKTPOXMMUIECKIM U YCIOBUSIMU €€
Jabopamopnuiii onvim Ne27 Th. DAAOM HATIpARCHIH peannsaint .
N METAJIOB, COCTaBIISAThH IMo3HaBarenbHbIE:
Bsaumooeiicmeue Memannos ¢ ypaBHEHHUS HCTIOJb3YIOT 3HAKOBO —
pacmeopami_coneu. XUMHUYECKHX PEAKIHIA, CHUMBOJTUYECKHE
TP . XapaKkTepU3yIOIINX cpeacTBa
Hemoncmpayuonnslii onvim CBOMCTBa METaJJIOB, KoMMyHuKaTHBHBIE:
Ne23Th Uzyuenue obpasyos 1 OOBSICHITH CBOMCTBA apryMEHTHPYIOT CBOIO
Memannos. METaJUIOB B CBETE TO3UIHIO U
TP HpeacTaBIeHUN 00 KOOPJIMHHUPYIOT €€ C
OKHCJIUTEIIBHO- MO3UIMH TAPTHEPOB B
BOCCTaHOBUTEIBHBIX COTPYIHUYECTBE
nporeccax. OTIPEIETISIFOT CBOIO
JUYHYIO [TO3UIUIO,
aJIEKBATHYIO
T pepeHIIIPOBAHHYIO
CaMOOIIEHKY CBOMX
yCIIEXOB B yuebe
47. [Ieno4ynbIe METAIIIEL. YMmers DopMHPOBATH PeryasiTuBHbIE: §43 PeakTuBEI U
CoeIHEeH s IENOYHBIX XapaKkTepu30BaTh OTBETCTBEHHOE TUIAHUPYIOT CBOU XUMHUUYECKOE
IIENOYHbIE METaJUIbl | OTHOUICHHE K JICWCTBHS B CBSI3H C obopynoBaHue

MECTAIJIOB
ﬂemoncmpauuonnblﬁ onslm

Ha OCHOBAHHU UX

YYC€HUIO, TOTOBHOCTH

MOCTaBJICHHOM 3a/1auen
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Ne24Bzaumooeticmeue wenounvix

ITOJIOXKCHUS B

M CIIOCOOHOCTHh K

1 yCJIOBUSAMHU €€

Memaiiog ¢ 60001l HCpPIOZ[PI‘iCCKOﬁ caMoo6pasoBaHmo. peUICHUA, YUUTBIBAIOT
TP TabJIHNIIE ¥ CTPOCHUS TIPaBUIIO B
aTOMOB, COCTaBIISTH TUTAHUPOBAHHUA 1
YpaBHEHHS PEaKLuii, KOHTpOJIE criocoba
XapaKTePU3YIOIIUX peleHus
CBOWCTBA MICIOYHBIX Ilo3naBaTenbHBIE:
METaJUIOB, U CTaBST U POPMYITHPYIOT
OOBSICHATh WX B L[EJT ¥ TPOOJIEMBI YpOKa
CBETE TPEACTABICHUN HCTIONB3YIOT TIOUCK
00 HEOOXOTUMOMN
AIEKTPOTUTHICCKOM HHPOPMALIUH IS
JUCCOIHAIINN 1 BEITIOJTHEHUST YI€OHBIX
OKHCJIUTEIILHO- 3aJaHuH C
BOCCTAaHOBUTEIEHBIX HCTIONB30BaHUEM
mporieccax. y4eOHOI TUTepaTyphl
KoMMyHHKaTHBHBIE:
aJICKBaTHO MCIIOJB3YIOT
pedeBbie CPeCTBa s
3¢ GEKTUBHOTO PEIICHHS
KOMMYHHKATHBHBIX
3a7a49 yUYUTHIBAIOT
pa3HbIe MHCHUS H
CTpeMsTCA K
KOOpAWHAIINA
Pa3TMIHBIX TO3HITUI B
COTPYAHUYECTBE
48. | CBolicTBa LIEIOYHO3EMEIbHBIX YMethb dopMupoBaTh PeryasTuBHble: § 44 PeaxTuBbl 1
METAJIIOB ¥ MX COEIMHEHHI. XapaKTepU30BaTh [EJIOCTHOE MIAHUPYIOT CBON XHUMUYECKOEe
Jemoncmpauuonnsii onvim Ne25 anemeHThI [IA-Tpymmsl | MEPOBO33peHUE, ACHCTBUA B CBA3M C 00opyI0BaHUE
Bsaumooeiicmeue wénounosemenbibix Ha OCHOBaHHH UX COOTBETCTBYIOIICE MOCTABJICHHON 3a1a4eii
AeMALIOg ¢ 6000l TIONOXKEHAT B COBPEMEHHOMY U YCIIOBUSIMH €€
. MEPUOTUUCCKON YPOBHIO DPa3BUTHUS PEIICHHS, YYUTHIBAIOT
Obpa3zyvl 8adCHETMUX NPUPOOHBIX
CoeOunenuti Mazus, KaTbyu, TaOJIUIIC U CTPOCHHS HAYKH, U MPaBUJIO B
aTOMOB. YMeETh KOMMYHHUKATHBHYIO TUTAHUPOBAHHUA U
TP COCTaBIIAITh KOMIICTEHTHOCTD B KOHTpOJIE criocoba
YpaBHEHHS peakiuii, | oOIICHUH U pemeHus
XapaKTepU3YIOIINX COTPYAHHUYECTBE CO IMo3HnaBarenbHbIE:

CBOMCTBa KalblUsA U
€ro COeJUHEHUH, U
OOBSCHATHL UX B CBETE
MpeACcTaBICHUN 00
3JIEKTPOJIUTUYECKON
JIMCCOLMAIIUN |
OKHCJIUTEIHHO-

B3pOCJIbIMA U
CBCPCTHUKAMMU.

CTaBST U POPMYIHPYIOT
LENTU ¥ IPOOJIEMBI YpOKa
HCTIOJIB3YIOT TIOUCK
HEOOXOUMOI
nHbOPMALIAN AJIs
BBITIOJTHEHMSI Y4eOHBIX
3a1aHUH C
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BOCCTaHOBHTEJILHBIX
mpoIeccax.

HCTIONBE30BaHUEM
y4eOHOU TUTepaTyphI
KoMMyHUKaTHBHBIE:
aJIeKBaTHO HUCTIONB3YIOT
peyeBbIe CpeCTBa s
3¢ HEKTUBHOTO PEIICHUS
KOMMYHHUKATHBHBIX
3a]a4 yYUTHIBAIOT
pa3HbIC MHCHUS U
CTpEMSTCS K
KOOpAWHAIINN
Pa3IUYHBIX NO3ULUI B
COTPYAHUYECTBE

49.

CBoiicTBa COEIMHEHUN KaJIBIIUA.

KecTkoCcTs BOAEI
Jabopamopnuiii onvim Ne28 Th.
O3naxkomaeHue co ceoucmeamu u
npespawjeHusmMu KapooHamos u
2UOpoKapooOHamos.

JIabopamopmnutii onvim Ne29
TBYcmpanenue sicecmkocmu 600bl
8 OOMAWHUX YCTIOBUAX

3HaTh KaYeCTBEHHYIO
PEaKIUI0 Ha HMOHEI
KaJbLHs. 3HaTh, YeM
o0ycioBieHa
JKECTKOCTb BOJBL.
YMeTh pa3zbsACHATHL
CHocoObl yCTpaHEHUS
JKECTKOCTH BOJBIL.

®opMupoBaTh
LIETTOCTHOE
MHPOBO33pEHHE,
COOTBETCTBYIOIIIEE
COBPEMECHHOMY
YPOBHIO Pa3BUTHUS
HAyKH, W
KOMMYHHUKATHBHYIO
KOMIIETEHTHOCTE B
O0IIEHNH 1
COTPYJHUYECTBE CO
B3pOCIIBIMU U
CBEpPCTHHKAMHU.

PerynsatuBHbie:
IUTAHUPYIOT CBOH
IEUCTBHUS B CBSI3U C
IOCTaBJIECHHON 3amadyeit
1 YCIIOBHSIMHU €€
pEIICHHS, YYUTHIBAIOT
MPaBUIIO B
IUTAHUPOBAHUH U
KOHTpOJIe crocoba
pemeHus
Ilo3naBaTeabHbIE:
CTaBAT U POPMYIHPYIOT
LENTN | IPOOJIEMBI YpoKa
HCTIONB3YIOT TIOMCK
HEOOXOTUMOMN
nHGOPMAaLIIU IJIs
BBIMOJTHEHHSI YUCOHBIX
3aJlaHuN C
HCIIOJIE30BaHUEM
y4eOHOI TuTepaTypsl
KoMMyHHUKATHBHbBIE:
aJIeKBaTHO HUCTIONB3YIOT
pedeBbIe CpecTBa s
(P PEKTHBHOTO PEIICHUS
KOMMYHHUKATHBHBIX
3a]a4 yYUTHIBAIOT
pa3HbIC MHCHUS H
CTpeMsITCS K
KOOpIUHAIINH
pa3JIMYHBIX MO3UIUI B
COTPYTHUYIECTBE

§ 45

PeakTuBEI B
XAMHYECKOE
obopynoBaHue

50.

CBoiicTBa AIIOMUHUSI

YMeTh CcOCTaBIsATH

®dopMmupoBath

PerHﬂTHBHbIeZ

§ 46

PeakTuBbl 1
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emoncmpayuonnstii onvim
No26Bzaumodeticmeue amomunus ¢
60001i. Obpasyvl 8adCHEUUX
NPUPOOHBIX COCOUHEHULL ATIIOMUHUSL

TP

ypaBHEHHS
XUMHYECKUX PEaKIuil,
XapaKTepU3yOLIHX
o01mme cBOMCTBA
ATFOMUHUS,
OOBSACHATH 3TH
peaKIMu B CBETEC
NPEe/ICTaBICHUH 00
OKHUCITUTEIHHO-
BOCCTAHOBHUTEIILHBIX
nporeccax.

LETOCTHOE
MHPOBO33pEHHE,
COOTBETCTBYIOLIEE
COBPEMEHHOMY
YPOBHIO Pa3BUTHA
HAYKH, U
KOMMYHHKATHBHYIO
KOMIIETEHTHOCTb B
OOILEHNH 1
COTPYJHUYECTBE CO
CBEPCTHUKAMH B
mporiecce yaeOHoi

IUTAHAPYIOT CBOU
IIEUCTBUS C
MOCTaBJICHHOM 3a1adyen
1 YCIIOBHSIMH €€
pelIeHHUs, OLICHUBAIOT
MPaBUIBHOCTH
BBITTOJIHEHUS JEHCTBHUSA
ITo3naBaTeabHBIE:
CaMOCTOSTEIIEHO
BBIZCIAIOT U
bopMyIHpYIOT
TTO3HABATENEHYIO LEINb,

XUMHUUYECKOE
obopynoBaHue

JIESATSITIBHOCTH. HCTIONB3YIOT 00IIHe
MIPUEMBI PEIICHHUS 3219
KoMmyHukaTuBHble:
JIOITyCKAOT
BO3MOXHOCTh
Pa3ITUYHBIX TOUEK
3peHusi, B TOM YHCJIE HE
COBMAIAOIIUX C UX
COOCTBEHHOU U
OpUECHTUPYIOTCS Ha
MIO3HIIMIO TTApTHEPA B
0o0IIEHN |
B3aMOJICHCTBUU
51. AM(bOTepHOCTB OKCcHIa U VMeTh JOoKa3bIBaTh ®opMupoBaTh PerynsituBHbie: § 47 PeaktuBbl u
THAPOKCH/IA ATIOMHHUSL. aM(pOTEpHBIN [IEJIOCTHOE MIAHAPYIOT CBON XUMHYECKOE
Jaopamopnuiii onsim %30 TB. XapakTep MHPOBO33pCHUE, neticTBus ¢ 3 o0opynoBaHHe
COeIMHEHUS, COOTBETCTBYIOIIICE MOCTaBJICHHOW 3a/1a4yeit
szyqenué:’ 2UOPOKCUOA ANIOMUHUSL U COCTaBIISITh COBPEMEHHOMY U YCIIOBUSIMU €€
e3auMmodeiicmeue e20 ¢ Kucromamu u YpaBHEHHUS YPOBHIO DPa3BUTHS pelIeHus1, OIICHNBAIOT
wenodami. COOTBETCTBYIOIIHNX HAyKH, U MIPaBUIBHOCTH
e XUMHUUYECKHUX PEaKInii | KOMMYHUKATUBHYIO BBITIOJTHEHUSI IEHCTBUS
U OOBSICHITh UX B KOMIIETEHTHOCTH B Ilo3HaBaTeabHbIE:
CBETE TpEACTaBICHUH | OOIEHUH 1 CaMOCTOSITEIIEHO
00 COTPYAHHUYECTBE CO BBIICIISIOT U
3JEKTPOITUTHICCKOM CBEPCTHUKAMH B bopMyIHpYOT
JIUCCOIIMAITNY. mporiecce yaeOHoi MTO3HABATEIEHYIO LEJb,

JCATCIBbHOCTH.

HCTIOJIB3YIOT 00IIUe
MPUEMbI PEIICHHS 33,144
KoMMyHHUKATHBHBIE:
JIOTTYCKAaIOT
BO3MOYKHOCTb
Pa3JIMIHBIX TOUCK
3pC€HUA, B TOM YHCJIC HE
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COBIIAJIAIOIIHX C UX
COOCTBEHHOM U
OPHCHTUPYIOTCS Ha
MTO3UIIMIO TIApTHEPA B
o0leHn 1

B3aUMOJEHCTBUU
52. | Keneso. 3HaTh CTpOCHHE ®dopMupoBaTh PerynsitTuBHbIE: § 48 Jatuuk
JleMoncmpayuonnblii onvim aToMa >Kelesa, LIEJIOCTHOE HJ'IvaHI/IpyIOT CBOU JIaBJICHUS
Ne2706pasyst pyo scenesa. Cocucanue ¢usnueckrue u § MHUPOBO33pEHUE, nefcTBuA C )
Jcenesa 6 Kucriopode u xiope. XMMHYECKHE CBOICTBA | COOTBETCTBYIOILEE MOCTaBJIEHHOH 3a1a4eit
Jla6 . Ao 31 Kenesa. YMeThb COBPEMEHHOMY U YCIIOBUSIMHU €€
aoopamopHblU Onblm o
Pa3bACHATH CBOWCTBA | YPOBHIO Pa3BHTHS pELICHUS], OLICHUBAIOT
«Okucnenue sicenesa 60 61a3cHoM JKeJIe3a B CBETE HayKH, U MPaBHILHOCTH
6030yxe» MPE/ICTaBICHUH 00 KOMMYHUKAaTHBHYIO BBITIOJTHEHUS ACHCTBUS
OKHCITUTEIHHO- KOMIIETEHTHOCTb B Ilo3naBaTenbHbIE:
BOCCTaHOBUTEIBHBIX OOIIeHNH 1 CaMoCTOSITeNEHO
npoueccax u COTPYJHHUYECTBE CO BBIJICTISIIOT U
NIEKTPOIUTHUECKOH CBEpCTHUKAMH B (bopMyIHPYIOT
JIUCCOITHALINH. nporecce yueOHOH MO3HABATEJIBHYIO LEJb,
JICSITeTIBHOCTH. HCTIONB3YIOT 001IHUe
IIPUEMBI PEIICHHUS 3a/1a4
KoMMyHuKaTHBHBIE:
Honyckart
BO3MOXKHOCTb
Pas3INYHBIX TOUCK
3pEHUs, B TOM YHCIIC HE
COBITAJIAFONIHNX C UX
COOCTBEHHOM.
53. | CoiicTBa COeTMHEHUH Keme3a: 3HaTh CBOMCTBa dopMupoBaTh PerynsituBHble: § 49 PeaxTuBbl 1
OKCHJIOB, THPOKCUJIOB 1 COJICH coequaenuit Fe(Il) m | memoctHOE anaHprIOT CBOU XMMHUYECKOE
Fe(IIl). Ymetn MUPOBO33pEHUE, JIEHCTBUS C obopynoBaHue
xeneza(ll u I11). y y
COCTaBJIATh COOTBETCTBYIOIIIEE MOCTaBJIEHHOH 3a1a4eit
Jlabopamopnuui  oneim  Ne32Th ypaBHECHHUSI COBPEMEHHOMY U YCIIOBUSIMU €€
Honyuenue eudporcuoos oicenesa(ll) u COOTBETCTBYIOIIUX YPOBHIO DPa3BUTHS pELICHHUs], OLICHUBAIOT
() u  e3aumodeicmeue  ux ¢ peakuuil B cBeTe HayKH, [IPaBUWIBHOCTh
Kucromamu u wenoiamu. TpeJCcTaBICHAN 00 KOMMYHUKAaTUBHYIO BBINOJIHEHHS JEUCTBUSA
3JEKTPOITUTHICCKOM KOMIIETEHTHOCTb B I[o3naBaTenbHbIE:
TP JIICCOLMAINN | OOIIeHNN U CaMoCTOsITeIEHO
OKHCIIUTEIBHO- COTPYAHUYECTBE CO BBIJIEJIAIOT U
BOCCTAHOBUTENBHBIX CBEPCTHUKAMHU H (bopMyIHpYIOT
mporeccax. B3pPOCIIBIMHU. MO3HABATENIbHYIO LENb,

WCTIONIB3YIOT 00IITHe
MIPUEMBI PEIIEHU 3a1a4
KoMMyHUKATHBHbBIE:
JomyckaroT
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BO3MOXHOCTH
Pa3JIMIHBIX TOUCK
3pC€HUA, B TOM YHCJIC HE
COBIIAAOIINX C UX

COOCTBEHHOM.
54. Ilpakmuueckas paboma Ne8. YMeTh NpUMEHATh Pa3BuBate ymeHus PeryasiTuBHbIC: 1 § 50 PeaktuBsl
Pewienue xcnepumenmanphpix | "COPETHICCKIC OLICHUBATh OcymeCTBJEsHOT XMMHYECKoe
3HAHMS Ha MPAKTHKE, | CUTyaluI0 U MOIIAroBbIil KOHTPOJIb o0opynoBanue
3a0au no meme «Qbuue u
- OOBSCHATH OTIEPATUBHO IO pe3ynbTaTy
UHOUBUOYANLHbIE CBOUICMEA HAOMOAEHU U HOpPUHUMATE Io3HaBaTelbHbIE:
memannoe». Th pe3yabTaThl pemieHue, Haxoauth  CTposT peueBoe
TP MPOBONMBIX OMBITOB, | aJE€KBAaTHBIC BBICKA3bIBAaHHE B YCTHOH
XapaKTephu30BaTh CTIIOCOOBI U IUCEMEHHOH (hopme
YCIIOBUSI TEUCHUS B3aMMOJEHCTBHSA C KoMMyHHKATHBHBIE:
peakIuii 10 KOHIA B | OAHOKIACCHUKAMHU Y4uTHIBaIOT pa3HbIE
pacTBOpax BO BpeMs MHEHUSI U CTPEMSITCS K
3JIEKTPOJINTOB. MIPOBEICHNUS KOOPJHHAIINU
MIPaKTUYECKOHN pa3IMYHBIX MO3UIUI B
paboThl. COTPYAHUYECTBE
55. | TlogroroBka k T A 0060061UTh 3HaHUS 10 | DopMHUPOBATH PeryasiTuBHbIE: 1 [ToBTOpUT
TeMe «MeTasuibl» LIETIOCTHOE BHocsT HeoOX0ouMBbIe b TEMY
MHPOBO33pEHHUE, KOPPEKTUBHI B ICUCTBUE «Meramn
COOTBETCTBYIOIIIEE MOCTIE €ro 3aBepIIeHUs] BI».
COBPEMEHHOMY Ha OCHOBE €T0 U y4eTa
YPOBHIO Pa3BHTHS XapaxTepa cIeIaHHbIX
HAYKH, omudoK
KOMMYHUKaTHBHYIO KoMMyHuKATHBHBIE:
KOMITETEHTHOCTh B KOHTPOJIMPYIOT
OOIIeHNN U JIeWCTBHSA TTapTHEpa
COTPYAHUYECTBE CO
CBEPCTHUKAMHU H
B3pOCIBIMH.
56. KOHTpOJILHOG TeCTUPOBAHHUE 110 YmeTs ucnonp3oBath | PopMHpPOBATH PeryasituBHbIe: 1 [ToBTOpUT
noopazoeny «IIpaKTHKYM 110 nproOpeTEéHHbIE OTBETCTBEHHOE OCYIIECTBIAIOT b TI0
. 3HAHUS. OTHOIIIEHHE K UTOTOBBINA U YUEOHUKY
H3YYCHUIO CBOMCTB ITPOCTBIX o
YUEHHI0, TOTOBHOCTh  IIOIIArOBBIH KOHTPOJb MaTepHan
BeleCTB META/UIOB MX U CrocoOHOCTh K 10 pe3ynbTaTy IJ1aBbI
coeunﬂeﬂnﬁ» CaMOpa3BUTHUIO M ITo3HaBaTeJbHbBIC:
caM000pa30BaHuUIO. CTPOSIT B TUCEMEHHOMI
dopme.
Pa3gen S. OcHOBBI ONBITHO-3KCIIEPUMEHTAJILHOI M NPOEKTHOM AesiTenbHOCTH (124)
57. | Texauka  O€30MACHOCTH  TIPH | Vyenue 1.Pa3ButHe 1 PeakTuBbI U
BBEIIIOJIHCHUHU  CaAMOCTOATCIBbHBIX XapakTepHU30BaTh BHYTPEHHEH NO3ULUU XUMHYCCKOE
OIIBITOB MW OKCIICPUMCHTOB B | pakmeiimue IIKOJIbHAKA HA obopynoBaHue

JOMaIIHUX YCIOBUAX n C

XUMHWYCCKUC ITOHATHUA:

yYpOBHE
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JIEATEILHOCTH;
2. YuebHo-
MO3HaBaTEIbHBIN
HWHTEPEC K HOBOMY
y4eOHOMY MaTeprary
U crioco0aM penieHus
HOBOM YaCTHOM
3a1a9u

MPUXOJUTH K 00IIeMy
PELICHUIO B COBMECTHOM
JIeSITENIbHOCTH;
2.YMeHne NpOayKTHBHO
paspeniatb KOHQIUKTHI
Ha OCHOBE y4eTa
WHTEPECOB M MO3UINH
BCEX €r0 YYaCTHHUKOB
ILYYA.

HCIIOJIB30BAHHUEM 060py,Z[OBaHI/I${ XUMUYECKUI 3JIEMEHT, | MOJIOKHUTEIBLHOTO
XUMHYECKON Ha60paT0pI/II/I. Kiaccu(uKanys OTHOIICHHUS K IIKOJIC,
BEIIIECTB MTOHUMaHHSA
HEOOX0ANMOCTH
y4eHUs,
BBIPAXKEHHOTO B
peobIataHum
y4eOHO-
MTO3HABATEIBHBIX
MOTHBOB U
MIPEAIOYTEeHIH
COLIMAJIBHOTO
crioco0a OIeHKH
3HAHWH;
2.@opMupoBaHHe
BBIPAKEHHOU
yCTOWYMBOU y4ueOHO-
II03HABaTEIbHOU
MOTHBAITUH YUCHUS
58. | IIpakmuueckasn paooma Ne9. Th | Vicnonssosanne 1. OpuenTanus Ha K.YY]. PeakTuBbl U
Obpawenue co cmexiom 11ab0paTOPHOT0000PY | MOHMMAHUE IPHIUH YMmenus paborath B XAMHIYECKOe
(ccubanue cmekiAHHOU JTIOBAHUS U ycrexa B yuyeOHoM napax. 000pyI0BaHKE
mpyoxu, uzzomoeieHue: CTEKJISIHHOM MOCYABIL, JESITENBbHOCTH, ILYVY.
RUnemKu; Kanuwuiapoe, MIpOBEJCHUE 2. YuebHo- Ymenust Ha0II01aTh,
npocmeiniux y3108; HECIIOKHBIX MTO3HABATENBHBIN JeNaTh  BBIBOABI  TIpH
npocmeiiuiux npuodopos) SKCIIEPUMEHTOB IS HHTEpeC K HOBOMY TIPOBEICHUH OTIBITOB.
JI0Ka3aTeIbCTBA ydyeOHOMY MaTepuany P.YVY/I.
BBIJIBUTa€MBIX U criocobaM pelieHuss  YMeHue
MPEATOJIOKEHUH; HOBOH 4YacTHOM CaMOCTOSITEIILHOT'O
OTHCaHHe 3a1aun BEJICHUSA
PEe3yIBTATOB ATHX 9KCICPUMEHTATEHOM
pabot NIESITeTbHOCTH,
OTIMCBHIBATH XUMHIUYECKUE
peakiuu, HabJIroJaeMbIe
B XOJI€ KCIIEPHMEHTA.
59. | XuMHUYCCKHI aHams: 3HAHHE OCHOB 1.0puenTanus Ha K.YV PeaktuBsl U
Ka4€CTBCHHBIN I/Iv XAUMIYECKOTo aHam3a | TOHUMAaHUE IPUYNH 1. Ymenune XUMHYECKOEC
KOJIMYECTBCHHBIU ycrexa B yueOHOM JIOTOBAPUBATHCS U o0opynoBaHue
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1. ®opmMupoBath
YMEHHE IPOBOANUTH
CpaBHEHHE U
KJaccU(UKaIHIO IO
3aJlaHHBIM KPUTEPHSIM;
2.DopMHpOBATH Y
YYaImxcs
MIpEJCTaBICHAE O
HOMEHKJIAType
HEOPTraHMYECKUX
COCIUHEHUM.

P.YVA.

1. YMeHne yauTeIBaTh
BBIJICICHHBIC YIUTEIEM
OPHUEHTHPHI JACHCTBUSA B
HOBOM Y4eOHOM
MaTepuae B
COTPYAHUYECTBE C
YaUTENeM;

2. YMeHue mIaHupoBaTh
CBOM JIEHiCTBUS B
COOTBETCTBUH C
[IOCTABJIEHHOM

3a/a4eil U yCIOBUAMHU €€
peaTH3aIiH.

60.

TeopeTnueckre OCHOBBI OIIBITHO-
JKCIIEPUMEHTAILHOU u
IIPOEKTHOM EATEIBHOCTH.

VMeHue oO0BACHATH
3aKOHOMEPHOCTH
U3MEHEHUS CBOUCTB
BEIIECTB , 3HAHHUE
OCHOB
9KCIEPUMEHTAIILHOM
Y IPOEKTHOM
JIeSITCILHOCTH

1.PazButne
BHYTPCHHEH MO3UIHH
IIKOJIbHUKA Ha
YpOBHE
MOJIOKUTEITHHOTO
OTHOIICHHUS K IIIKOJIE,
MTOHUMaHHS
HEOOXOMMOCTH
YUCHUSI,
BBIPXEHHOTO B
npeodIagaHuu
yaeOHO-
MTO3HABATEIBHBIX
MOTHBOB H
OPEANOYTCHHH
COIMATILHOTO
croco0a OIeHKH
3HAHUK;
2.®DopMHUpOBaHUE
BBIPAKEHHOMI
yCTOHYMBON yueOHO-
T03HABaTEIbHOMN

K.YV .

1. Ymenue:

° CTpOI/ITI) IIOHATHBIC IJIs1
napTHepa
BBICKA3bIBAHUA,
YYUTHIBAIOIINE, YTO
mapTHep 3HACT U BUIUT,
a 4TO HET;

* 32/1aBaTh BOIPOCHI;

* KOHTPOJHUPOBATH
JIeWCTBUS NIapTHEPA.
ILYVY].

YwMmenue:

* OCYIIECTBIIATH aHAJIH3
00BEKTOB C BBIAEIICHUEM
CyHIeCTBeHHBIX nu
HecyH_IeCTBeHHBIX
MIPHU3HAKOB;

* OCYILECTBIISITh CUHTE3
KaK COCTaBJIEHHE 11€JIOTO
W3 YacTeH.

P.VV].

PeakTuBEI B
XHMHYECKOE
000pyI0BaHKE
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MOTHBAIIUN YUYCHHA.

YMenus:
1.0cymiecTBIsATH
HWTOTOBBIN M TTOIIATrOBBIN
KOHTPOJIb 110
pe3ynbTary;

2. AekBaTHO
BOCTIPHHAMATH OIICHKY
YAUTEIS;

3. Paznuuyats croco0 u
pe3yJbpTaT AEHUCTBUS

61.

BbI100p TeMBI IpoeKTa.
IInanupoBaHue NEATEIBHOCTH.

VMeHHe IIaHUPOBaTh
COOCTBEHHYIO
IKCIIEPUMEHTAIBHYIO
JEATENBHOCTH ,
YMCHHE BBIABUTaTh
THIOTE3bI, CTABUTH
MPOCKTHBIC 3a/1aUH.

Pa3BuBath
CIIOCOOHOCTE K
CaMOOIIEHKE Ha
OCHOBE KpHUTEpUS
YCIEITHOCTH
yueOHOI
NESITENBLHOCTH

K.YY/.

1. YMenue
JIOTOBAPHUBATHCS U
MPUXOANTH K 00IIeMy
PELIEHUI0 B COBMECTHOM
JIeSTENbHOCTH;
2.YMeHue NpoayKTUBHO
paspeniath KOHOIUKTHI
Ha OCHOBE y4era
HHTEPECOB U MO3HUIIHI
BCEX €0 YYaCTHHKOB
ILYYA.

1.YMeHue npoBOIUTh
CpaBHEHHE U
KIaccu(pUKaIUIo 110
3aJJaHHBIM KPUTEPHSIM;
2. ®opmupoBaTh y
ydamuxcs
MIpEJCTaBICHNE O
HOMEHKJIaType
HEOPTaHIMYECKUX
COEIMHEHU I

P.YVI.

1.YMeHne yuuTeIBaTh
BBIJIEJICHHBIE YUUTEIEM
OPUEHTUDSHI ICUCTBUSL B
HOBOM Y4eOHOM
MaTepHale B
COTPYAHHUYECTBE C
YUHTETIEM;

2. YMeHune mIaHipoBaTh
CBOU JICHUCTBUS B
COOTBETCTBUHU C
MOCTAaBJICHHOM 3ajaueii
U YCIIOBUSIMU €€
pearTu3aIim.

62.

[ToaroroBka npoekTa.Coop

YMmeHne

1.Pa3Butne

K.YV,

PeakTuBbl 1
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I/IHd)OpMaHI/II/I 1o JTaHHOM IIaHUPOBATh BHYTpEHHEH no3urmu 1. YMeHue: XUMHYECKOE
TeMe.MOI[eJII/IpOBaHI/Ie COOCTBEHHYIO IIKOJIbHUKA Ha * CTPOUTH ITOHSATHBIC I obopynoBaHue
HpoeKTHOﬁ JCATCIIbHOCTH. SKCHEPUMEHTAIBHYIO CaMOCTOSITEIILHOE napTHepa
JCATEJIbHOCTD , IPOEKTUPOBAHUE BBICKA3bIBAHUS,
YMEHUE BBIABUTaTH yueOHO YYUTBIBAIOLIUE, YTO
TUIIOTE3bl, CTABUTH JIESTEIbHOCTU IapTHEp 3HAET U BUIUT,
IIPOEKTHBIE 3a1a4H, 2.®opmupoBaHUe a 4To HET;
coOupaTp BBIPAKEHHOU * 3a71aBaTh BOIIPOCHI;
HHPOPMAITHIO U3 YCTOWYUBOM y4eOHO-  * KOHTPOJIHMPOBATH
pa3In4HbBIX TI03HaBaTEIbHOMN JIEUCTBUS NIApTHEPA.
HCTOYHUKOB, MOTHUBALIUU YYECHUS ILYVYA.
aHAJIU3UPOBATh, Ywmenue:
MOJEIUPOBATh * OCYILIECTBJIATh aHAJIU3
9KCIEPUMEHT 00BEKTOB C BEIICIICHUEM
CYILIECTBEHHBIX U
HECYIIECTBEHHBIX
IIPU3HAKOB;
* OCYILIECTBJIATL CUHTE3
KaK COCTaBJICHHE 1IE€JIOTO
U3 YacTe.
P.YVI.
YMenus:
1.0OcyuiecTBasATh
WUTOTOBBIN U MOIIArOBBIN
KOHTpPOJIb 110
pe3yibTary;
2. AnexBaTHO
BOCIIPUHUMATh OLIEHKY
YUUTEIS;
3. Paznuuats crioco0 u
pe3yJbTaT AEUCTBUS
63. | Beimonuenue Y4eOHBIX | Ucnonb3osanue K.YYI. PeaxTuBbl U
ITPOCKTOB, OIIBITHO- | 1a60paTopHOr0000py 1. YMenue XHUMHUYECKOE
OKCIICPUMEHTAJIBHBIX pa60T. JOBaHUs U JOTOBApUBATLCS U obopynoBaHue
HpaKTI/I'-ICCKI/[e paﬁoTbI II0 | CTEKJISIHHOM MOCYABI, MPUXONUTH K 00IIEMy
TEMaM IMPOECKTOB yYaluxcst IPOBEACHUEC PCLICHUIO B COBMECTHOM
3KCIIEPUMEHTOB IS JIeSATEIILHOCTH;
JI0Ka3aTenbCcTBa 2.YMeHue NpOoayKTUBHO
BBIJBUT'AEMBIX pa3penratb KOH(QINKTHI
MIPEATOJIOKEHUH; Ha OCHOBE y4eTa
OIMCaHue HMHTEPECOB U MO3ULIUH

Pe3yIbTaTOB 3THX
pabor

BCEX €T0 YYaCTHHKOB
ILYVYA.

1. ®opmupoBaTh
yYMEHHE IIPOBOJUTH
CpaBHEHHE U
KJ1accH(UKAIHIIO 110
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3aITaHHBIM KPUTEPHSIM;
2.DopmupoBaTh y
yHaImxcs
MPEJCTAaBICHUE O
HOMEHKJIAType
HEOPTaHMYCCKUX
COEIMHEHUH.

P.YVI.

1. YMeHue yIuThIBaTh
BBIJICICHHBIC YUUTEIIEM
OpPUCHTHUPEHI ICHCTBUS B
HOBOM Y4eOHOM
MaTepHale B
COTPYAHHUYECTBE C
yauTeNneM;

2. YMeHue IIaHupOBaTh
CBOM JICUCTBUS B
COOTBETCTBHUH C
MTOCTaBJIEHHON

3aaueii ¥ yCIOBUSAMH ee
peaTH3aIiH.

64.

IToaroroBka y4eOHBIX IIPOEKTOB
K 3aIuTe

Pa3BuBath
CITOCOOHOCTE K
CaMOOIIEHKE Ha
OCHOBE KpHUTEPUS
YCIEIHOCTH
y4eOHOM
JIEATEILHOCTH

K.YY/].

1.YMenue
WCIIONIb30BaTh PeUb JJIs
PETYISIIUH CBOETO
NICHCTBHS,

2.AnexkBaTHO
WCIIOJIb30BaTh PEeUEBbIe
cpencTBa AJIs PEIeHUs
Pa3IUYHBIX
KOMMYHHUKATHBHBIX
3a7a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKa3bIBAHHUE, BIIAJIETh
Jagoruueckoi Gpopmoi
peun

P.YVI.

VMmenue
CaMOCTOSITEIILHO
aJIeKBaTHO OIICHUBATh
MIPaBUIBHOCTH
BBIMTOJTHEHUS JEUCTBUSA 1
BHOCHTH HEOOXOIUMEIC
KOPPEKTUBHI B
HCITOJHEHHE KaK 10
XOJy €ro peaau3alnm,
TaK U B KOHIIE JIEHCTBUS.
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IL.YVYA.
YMeHue: ocyecTBIsATh
CpaBHEHHE U
KJaccu(UKaIHIo,
BBIOUpAst KPUTEPHH JIIIS
YKa3aHHBIX JIOTHYECKUX
onepanuii;

CTPOHTH JIOTHYECKOE
paccyKaeHue

65.

IIpoMexxyTouHas aTTecTaIus.
3amura npoeKToB

YMeHue oBiageHus
HaBbIKAMU KOHTPOJIS
M OIICHKH CBOCH

eI TEIBLHOCTH,
YMEHUE NMPEABUICTD
BO3MOYKHBIE
MOCJIEACTBHS CBOUX
JNEUCTBUMN

YMeHue OlleHUTh
CBOM y4cOHBIC
IOCTHKEHUS

K.YY/].

1.YMenue
WCTIONB30BaTh PeUb IS
PETYISINH CBOETO
NICHCTBHS,

2.AekBaTHO
HCIOJIb30BaTh PeUeBbIe
cpencTBa JJIs PEeIeHUs
pa3IHMIHBIX
KOMMYHHUKATHBHBIX
3a51a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKA3bIBAHHUE, BIIAJIETh
Jrajgoruueckoi Gpopmoit
pedn

P.YVI.

YMenne
CaMOCTOSTEIBHO
aJIeKBaTHO OIICHUBATh
MIPaBUIBHOCTH
BBINOJIHEHUS IEUCTBUS U
BHOCHUTH HEOOXOIUMBIE
KOPPEKTHBEI B
HCIOJIHEHUE KaK II0
XOJly €ro peanu3alum,
TaK U B KOHIIE JIEHCTBUS.
ILYVY].

YMeHne: oCymecTBIATh
CpaBHEHHE U
KJaccu(UKaIHIO,
BBIOMpAst KPUTEPUU JIIIS
YKa3aHHBIX JTIOTHIECKUX
onepauui;

CTPOUTH JIOTUYECKOE
paccykIcHue

66.

IToaroroska k 'MA: pemenue
MPAKTHKO OPHEHTHPOBAHHBIX

Vmenne OBJIaICHUA
HaBBIKaMHW KOHTPOJIA

YMeHue OneHUTb
CBOM y4eOHBIE

K.YY/].
YmMmenue

PeakTuBEI B
XAMHYECKOE
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3aJaHul

H OIICHKH CBOCH
JIEITEILHOCTH,
yYMEHUE MPEeABUICT
BO3MOKHBIE
MOCJICACTBHS CBOUX
NEeUCTBUMN

JOCTHXXCHHUA

CaMOCTOSATEIbHO
OpraHU30BBIBATH
yueOHOe JIeHCTBHE.
ILYVY].

VYMenue
npeoOpa3oBLIBATh
HHPOPMALINIO u3
OJIHOTO BUJA B JPYTOH.
P.YVI.

YMeHue cocTaBisiTh
TUTaH PEIICHUS

obopynoBaHue

poOJIeMBI
67. | IlogroroBka x ' IA: pemenue YMeHue OBIaeHUS YMeHHe OlCHUTD K.YY/I. PeakTuBbI U
MIPAKTUKO OPUEHTUPOBAHHBIX HaBBIKAMH KOHTPOJIA CBOM y4cOHbIE Ymenue XHMHYECKOE
3alaHui U OIICHKH CBOCH JOCTHKEHHA CaMOCTOSATEIHHO o0opynoBaHue
JIeSITENbHOCTH, OpraHU30BBIBATh
YMEHHE NPEeABUIETD ydebHoe neifcTBue.
BO3MO>KHBIE ILYVYA.
MIOCJIC/ICTBHS CBOMX Ymenue
JIeHCTBUI npeoOpa3oBEIBATh
HH(POPMAIIHIO u3
OJHOTO BUJA B APYTOM.
P.YYI.
YMeHue cocTaBisTh
IUIAH PELICHUS
poOIeMBI
68. | O000IIEHNE, CUCTEMATH3AIUS U 1.3akpenneHue 1. VMerme K.YYI. PaGora ¢
KOPPEKIMS 3HAHUM YYaI[UXCs 3@ | 3HAHWI M PACUETHBIX | OPHEHTHPOBATHCA HAa Y MEHHE TeCTaMH
KYypC «3KCHe‘pI/IMeHTaJ'ILHa$[ HaBBIKOB y4-Csl. IIOHUMAHUE MPUYNH CaMOCTOSITEIIBHO (uHIUBHUI
XI/IMI/ISI-9», 9 knacc. 2.YMeHue pemaTth ycriexa B y4eOHoit OpPraHu30BbBIBATH YyaJIbHbIC
TecTOBBIN KOHTPOJIb. THIIOBEIE TIPUMEPHI TEATENLHOCTH yaebHOE 3aaHNs)
KOHTPOJILHOM PabOTEHI. B3aUMO/ICHCTBHUE B
rpymre
ILYVY].
YMeHue:

* OCYIIECTBIIATh aHAJIH3
00BEKTOB C BBIJICJICHHEM
CYILIECTBEHHBIX U
HECYILECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISITh CHHTE3
KaK COCTaBJICHHE IIEJI0TO
W3 YacTeH.

P.YVI.

VYMmeHus:
1.0cyuiecTBasATh
HMTOTOBBIA U MOIIATOBBIH
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KOHTPOJIb 110
pe3ynbTarty;

2. AIeKBaTHO
BOCIIPHHHUMATbH OIICHKY
YUUTEIS;

3. Paznuuats criocob u
pe3ysbTaT ACHCTBUS
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