MyHMLMNanbHoe GIoKeTHOE 06LL,e06pa3oBaTe/IbHOe YUPEeXaeH e
«CPEAHAA OBLLLEOBEPA3OBATEJ/IbHAA LLUKONA c.LLapoit»

«PaccMmoTpeHo» «Y TBEPIKIAIO»

Ha negarornueckom cosere mupexTop MBOY «COIII c.Iapoit»

[TpoToxon Nel b.M. Mullues

ot 28.08.2023r. [Tpuka3z Ne55-A ot 30 aBrycra 2023 r.
PABOYAS ITPOIT'PAMMA

BHEYPOYHOM 1eSITeJIbHOCTH €CTECTBEHHOHAYYHOH HANIPABJIEHHOCTH « XUMMSI»
I 9 KJ1acca ¢ MCnoJib30BaHueM 000pyaoBaHus HeHTpa « Touka pocray»

Cpoxk peanuzayuu npoepammol — 2 200a
I'pynna yuvawuxcsa — 9 knaccog

IIporpamMmma paccuuTaH — Ha 2 yaca B HeJeJI10, 32 IO/l

2023-2024 rr.



Ha o6a3ze mnentpa «Touka pocra» oOecreunBaeTcsl peanu3aius 00pa30BaTEIbHBIX MPOTPAaMM €CTECTBEHHOHAYYHOM M TEXHOJOTHYECKOU

HanpaBJICHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBHHU C TPEOOBAaHUSIMHU 3aKOHOIATENILCTBA B c(hepe 00pa3oBaHMs U € yUETOM pekoMeHaanuii @enepaabHOro
oreparopa y4eOHOro npeamera « XuMus».

PaGouasi nporpaMmma cocTaBJ/ieHa HA OCHOBE CJIeTYIOIIHX TOKYMEHTOB:

DyHIaMEHTAILHOTO siipa cojep KaHus 001ero oOpa3oBaHusi U B COOTBETCTBUU ¢ ['ocymapcTBEHHBIM CTaHIApTOM oO0IIero oopazoBanus (Mpukas
MununcTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanuu ot 17.12.2010 r. Ne 1897).

Pa6ounx nporpamm. [Ipeamernas nunus ydueOnukoB I'.E.Pym3utuca, ®@.I".®enpamana. 9 knacca: mocodue Jyisi yuuTesed o01eo0pa3oBaTeIbHbIX
opranuzaiuii /H.H. I'apa. — 2 u3a., non. — Mocksa: [Ipocsemenne, 2013 r.

OenepanpHoro 3akona «O6 obpazoanuu B Poccuiickoit @eneparm» Ne273-D3 ot 29 nexabps 2012.

[TpumepHOil mporpaMMbl OCHOBHOTO 001I1eT0 00pa3oBaHust 0 XUMHUK 1715 8-9 KiaccoB, AonylieHHas JlenapraMeHToM 00pa3oBaTeIbHBIX IPOTrPaMM
U cTaHAapTOB o01ero oopasoBanus MO POD.

@DenepallbHOTO MEpevHsl yYeOHHKOB, PEKOMEHIIOBAHHOTO (JOmMylieHHOro) MUHHCTEpCTBOM 00pa3oBaHUs M Hayku P@® K HCIOIB30BAHUIO B
00pa3oBaTebHOM IpoIiecce B 001Ie00pa3oBaTeNbHbIX YupexkaeHusax Ha 2021-2022 yueOHslii ro.

TpeboBanwmii kK pe3yibraTaM OCHOBHOTO 0O0OIIEro 00pa3oBaHUsI, IPEACTABICHHBIX B ()eepalbHOM rOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE
o0miero oOpa3zoBaHus BTOPOTO MOKOJIEHHsI. B HUX Takke yUUTHIBAIOTCS UICH Pa3BUTHS U (POPMUPOBAHUS YHUBEPCAIBHBIX YU€OHBIX ACHCTBUM s
OCHOBHOTO 00IIIer0 00pa3oBaHUsI.

Metoaudyeckux peKOMEHJAlMil MuHUCTepcTBa mpocBelieHus Poccuiickoir @enepauun no «Peanmuzanmu o0pa3oBaTeiabHBIX IMPOTrpaMM
€CTECTBEHHOHAYYHOW M TEXHOJOTMYECKOW HaIIpaBJIEHHOCTEW 10 XMMMHU C HCIOJIb30BaHHEM 00opynoBaHus LeHTpa «Touka pocTay(yTBEpakKIAEHbI
pacriopsbkeHreM MuHuCTepCcTBa mpocBereHus Poccuiickoit @enepanuu ot 12 suBapst 2021 r.Ne P-6).

OcnoBHolt oOpazoBarenbHol Tporpammbel MBOY «COIII c.lllapoii» Ha 2023-2024 y4ueOHBIN TO/I.

[TonoxeHus o CTPYKType, Mopsake pa3paboTku U yTBepkIeHHH padounx mporpamm no ®I'OC, Ilpunoxenue Ne8 x mpukazy MBOY «COLU
c.LWapoii»or 02 staBapst 2023 1. Ne 10.

Vue6unoro mmana MBOY «COII c.Illapoii» na 2023-2024 yue6HBIH TOS.

Yue6HO-MeTOIMYECKOE 00ecTiedeHHe Kypca XMMUH OCHOBHO¥ 00111e00pa30BaTeIbHOM HIKOJIbI

1.
2.
3.

Pymsutuc I'. E. Xumus. 9 xnacc. ®I'OC: yueb. s obmeoopazosart. yupexaenunii / I'. E. Pynsutuc, ®. I'. ®enpaman. — M.: [Ipocsemenue, 2019.

Xumust: 9 Ki1.: 2JIEKTPOHHOE MPUITOKEHHUE K YUSOHUKY.

I'apa H. H. Xumus. Pa6oune nporpammel. [Ipeamernas nuaust yueOuukoB I'. E. Pymsutuca, @. I'. ®enpamana. 8—9 kmaccer / H. H. I'apa. — M.:

[Ipocsemienue.

boposckux T.A. Tectsl mo xumun. A3oT 1 pochop. Yriaepon u kpemHuid. Meramnsl.9 kinace: k yueOHuky I'. E. Pynzutuca, ®@. I'. ®enpamana «Xumus.
9 kmacey. ®I'OC (k HoBoMy yueObHHKY) — M.: U3narenscTBO «IK3amen», 2017. — 111c. (Cepus «Y4eOHO-METOAMUECKUI KOMIIIIEKT ).

Boposckux T.A. Tectsl mo xumuu. Knaccudukarus XuMudeckux peakiuii. XUMHUECKHUe Peakiui B BOJHBIX pacTBopax. ['anorensl. Kucnopon u

cepa. 9 knacc: k yueOnuky I'. E. Pynsuruca, ®@. I'. ®enpamana «Xumus. 9 kinacen. @I'OC (k HoBomy yueOHUKY) — M.: M3narenscTBO «DK3aMeH»,
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13.

2017. - 109 c. (Cepus «Y4eOHO-METOAMUECKUN KOMITJIEKT ).

I'apa H. H. Xumus: 3agaunuk ¢ «nomomaukom»: 8—9 k1. / H. H. I'apa, H. . I'abpyceBa. — M.: IIpocBerienue.

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

bubnmoreka HaydyHO- MOMYJSPHBIX M3IaHUN ISl TIOMYYEHUS JOMOJIHUTEIBHON HHPOpPMAIMK MO MpeaMeTy (B KaOMHETe XMMHH U B IIKOJIBHOM
OoubIMoTeKe).

DNEeKTPOHHBIE 00pa30BaTEIILHEBIE PECYPCHI.

Hepeqeﬂb AOCTYIIHBIX HCTOYHUKOB I/IH(l)OpMaIIHH
B pa3aciie mpe€acTaBJICH CIIMCOK KHUI' U CCBLJIOK Ha CafITBI, B KOTOPbIX boiee HO,Z[pO6HO OCBCHICHBI PA3JIMYHBIC ACIICKThI paCCMaTPUBaCMBbIX

BOMPOCOB. VX MOKHO PEKOMEHA0BATh KaK YUHUTEINI0, TaK U 00y4aeMbIM, IPOSBUBIINM HHTEPEC K U3y4aeMOU TeMe.

1.
2.

3.
4.
5

10.
11.

12.
13.
14.
15.

16.
17.
18.
19.
20.

Bacwiber B.I1., Mopo3zosa P.I1., Kouepruna JI. A.IlpakTukyM 1o aHaIMTHYECKOW XUMUM: Yuel. mocooue mist By30B.— M.: Xumus, 2000.— 328 c.
I'pocce D., BaiicmanTtens X. Xumus 1uist 110003HaTenbHbIX. OCHOBBI XMMUM U 3aHUMaTenbHbIe onbIThL.I JIP.1974.I1ep.c Hem.— JI.: Xumus, 1979.—
392 c.

Heprronsi B. @.Mup Boasr.— JI.: Henpa, 1979.— 254 c.

Kunun [1. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBonactBo nms crygentoB.— M.: MITIY, 2006.— 322c.

Hcnons3oBanue g poBbIxX 1abopaTopuii mpu o0ydeHnn XxuMun B cpennelt mkomne/ becnanos I1. U. opodees M.B., XKwmmnu .M., 3umuna A.1.,
OpxekoBckuii [1.A.— M.: BUHOM. JlaGoparopus 3uanuii, 2014.— 229 c.

Kpucramner. Kpucramnorunparer: Metoguueckue yka3zanus K 1adopatopasiM padboram. Mudraxosa H.I11., [Terposa T.H., Paxmarymnuna U. ®.—
Kazans: Kazan. roc. texnoin.yu-t., 2006.— 24 c.

Jleencon M.A.100 BopocoB 1 OTBETOB 10 XUMUU: MaTepualibl Ui MIKOJIBHBIX pedepaToB, (pakyTbTaTUBHBIX 3aHATHI U CEMHHAPOB: Y4eOHOe
nocobue.— M.: «MzmarensctBo ACT»: «M3marenbecTBo Actpenby, 2002.— 347 c.

Jleercon U. A. Xumuueckue peaknuu: TemnoBoit a¢dekr, paBHOBecue, ckopocth.— M.: OO0 «M3marenscTBo Actpens, 2002.— 192 c.

Jlypre 1O. }O. CrpaBounuk 1o ananutuueckoi xumun.— M.: Xumus, 1971.— C.71—89.

Hazaposa T.C., I'paGenkuii A.A., JIaBposa B. H. Xumuueckuii sxkcriepument B mkosne.— M.: IIpocsemenue, 1987.—240 c.

Heopranunueckas xumus: B 3 1./ ITox pea. FO. JI. Tperbsikopa.T.1: ®u3nko-XxuMuuecKkue OCHOBbI HEOPraHUYECKOH XUMHUU: YUeOHUK I CTY/.
BbIcil. yueb. 3aBeneHuil/M. E.Tamm, 0. [].Tpetpsiko.— M.: U3natenbckuii neHTp «Axagemus», 2004.—240 c.

[TerpsinoB U. B. Camoe HeoObIkHOBEHHOE BeliecTBO B Mupe.— M.: [legaroruka, 1976.— 96 c.

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

Cycnennukosa B.M, Kucenesa E. K. PykoBoACTBO 110 IPUTOTOBIIEHUIO TUTPOBAaHHBIX pacTBOpoB.— JI.: Xumus, 1967.— 139 c.

®apaneii M. Uctopus ceeun: [lep.c anrin./Ilox pen.b. B. HoBoxxunoBa.— M.: Hayka. ['maBHas penakiusi Gpu3uKo-MaTeMaTHIECKOM

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

Xomuenko I'.I1., CeBactpsnoBa K. 1. OxucnutenbsHO-BOCCTaHOBUTENBHBIE peakiun.— M.: [IpocBemenne, 1989.— 141 c.

Ouuuknonenus ans getein. T.17. Xumus / ['naB.pen.B. A.Bonoaun, Ben.Hayd.pea.U.Jleencon.— M.: Apanra +, 2003.— 640 c.

OptumoJl.Bona: kHHATa 0 caMoM Ba)xHOM BeliecTBe B Mupe: niep.c pua.—M.: Kommac I'mx, 2019.— 153 c.

Yeprkos U.H., XKyxos II. H. Xumuuecknii 5KCIIEpUMEHT ¢ MaJIbIMHM KoJu4ecTBaMu peakTuBoB. M.: ITpocsemenue, 1989.— 191 c.

Caiitr MI'Y. IIporpamma Kypca XUMUH JyIsl ydamuxcs 8—9 kiraccoB o011e00pa30BaTeIbHON MTKOJIBI.



http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caiit ®UIIN. OTKpHITHIN OaHK 3a7aHUN 111 POPMUPOBAHUS €CTECTBEHHOHAYYHOM IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiit Enqunas xommeknus U poBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru/catalog.

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

http://fcior.edu.ru/

B 00y4ennn xumuu 00JIbI10€ 3HAYEHNE UMEET SKCIIEPUMEHT. AHAIN3UPYS Pe3yJIbTaThl IPOBEAEHHBIX OIBITOB, yUyaluecs yOex1atTcs B TOM, 4TO
T€ WM UHBIE TEOPETUUECKUE MPEICTABIECHNS COOTBETCTBYIOT MM IIPOTUBOPEYAT PEAIBHOCTH. TOJIBKO OCYIIECTBIISISI XUMUUYECKUN SKCIIEPUMEHT MOKHO
IIPOBEPUTH JOCTOBEPHOCTh IPOTHO30B, CAEIAHHBIX HAa OCHOBAaHUM Teopuu. B mpolecce 3xkcrnepuMeHTalbHOW padoThl yyaluecs IpuoOpeTarT ONbIT
MO3HAHUS PEATbHOCTH, SBISIOIIUIACS BaXKHBIM 3TAarioM (POPMUPOBAHUS Y HUX yOEKIEHUH, KOTOPHIE, B CBOIO OYePEb, COCTABISIOT OCHOBY HAYYHOTO
MHUPOBO33PEHUS.

Buenpenune obopynoBanusi nudpoBoil aboparopuu neHrpa «Touka pocTay MO3BOJIHUT KAaue€CTBEHHO H3MEHHTBH IMPOLECC OOYYCHHS XUMUH.
KonnyecTBeHHBIE SKCIIEPUMEHTHI O3BOJIAT MOJyYaTh JOCTOBEPHYIO MH(DOPMAIMIO O MPOTEKAaHUU T€X WJIM MHBIX XMMHUYECKUX Ipolieccax, O CBOMCTBAX
BeniecTB. Ha 0oCHOBE MOJTy4€HHBIX SKCIIEPUMEHTANIbHBIX IaHHBIX 00y4YaeMble CMOT'YT CAaMOCTOSTEIBHO /I€J1aTh BbIBO/IbI, 0000111aTh PE3yJIbTAThI, BBISIBIATD
3aKOHOMEPHOCTH, YTO OJIHO3HAYHO OyAET ClIOCOOCTBOBATh MOBBILIEHUIO MOTUBAIIMM 00yUEHHs! IKOJIbHUKOB.

Jis n3yuyenus npeamera «XUMHUsD» Ha 3Talie OCHOBHOTO 0011ero oopazoanus orsoautcs 140 yacos:

9 kimacc —70 vacoB (68 4acoB MO IJIAHUPOBAHUIO).

[Jannast oOpa3oBaTenibHas mporpaMma oO€CI€YrBaeT YCBOCHUE yYaIlllUMUCS BaKHEUIINX XMMHUYECKUX 3aKOHOB, TEOPUH U MOHATHI; hopMupyer
IIPEJCTAaBICHHUE O POJIM XUMHUH B OKPY’KaIOIIEM MUPE U JKU3HU desoBeka. [Ipy 3ToM 0OCHOBHOE BHUMAaHUE YJIENIAETCs CYIIHOCTH XMMHUUYECKUX PEaKLUi U
METOJIaM MX OCYIIECTBIICHUS.

OnHUM U3 OCHOBHBIX HPUHIUIIOB IMOCTPOEHHS MPOTPAMMBbl SBISETCS MPUHIMIT JTOCTYMHOCTH. DKCIIEPHUMEHTAJIbHBIE JaHHbIE, IOJyuYeHHbIE
YYAIIUMHUCS TIPH BBIIOJHEHUHM KOJMYECTBEHHBIX OMNBITOB, MO3BOJIAIOT YyYalllUMCS CAMOCTOSITENIbHO JENaTh BBIBOJBI, BBISBISATH 3aKOHOMEPHOCTH.
IToxxompl, 3a0KEHHBIE B COJIEpKAHNE MTPOrpaMMbl Kypca, CO3/1al0T HEOOXOAMMBbIE YCIIOBUS /ISl CUCTEMHOI'O YCBOEHUS YYaIlIUMUCS OCHOB HAyKH, JJIs
o0ecrieuyeHns pa3BUBAIOIIETO M BOCIHUTHIBAIOLIETO BO3JEHUCTBUS 00YUYEHMsI HAa JIMYHOCTH ydamlerocs. @opMupyemMble 3HAHUS JOJKHBI CTaTh OCHOBOM
CHCTeMbl YOSXKICHUH MIKOIbHUKA, LIEHTPAIBHBIM SIIPOM €r0 HAyYHOI'0 MUPOBO33PEHHS.

Ha 0aze mnenrpa «Touka pocra» oOecnednmBaeTcs peanu3anus 00pa30BaTENIbHBIX MPOTPaMM €CTECTBEHHOHAYYHOM M TEXHOJOTHYECKOU
HanpaBJIeHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBUHU C TPEOOBaHUSAMH 3aKOHOIATENLCTBA B cepe 00pa3oBaHUA U C YUETOM pekoMeHanuii denepaabHOro
orepaTtopa y4eOHOro npeamera « XuMHs.

OO6pa3oBarenbHas MporpaMma ro3BoJisieT HHTErPUPOBAThH Pealn3yeMble MOAXO0/Ibl, CTPYKTYPY U COAEp)KaHUE MTPH OPraHu3aIllui 00y4YeHUs] XUMHUU B
8—9 knaccax, BBICTpPOEHHOM Ha 6a3e J1'000ro U3 I0CTYIHBIX yueOHO-MeToauuecknx komiuiekco (YMK).

Hcnonb3oBanue obopynoBanus «Touka pocta» npu peanuzanuu nanaoi OIl no3Bossietr cozoame ycnoeus:

— JUISL pacUIMpeHHsl COIep>KaHMsI IIKOJBHOTO XUMHUYECKOT0 00pa3oBaHus;
— JUIs IOBBIIICHUS TIO3HABATENbHON aKTUBHOCTH 00yYarOIUXCs B €CTECTBEHHOHAYYHOM 00JIacTH;



— IS pa3BUTHS JIMYHOCTH peOEHKA B TIpoIiecce 0OYUYCHHsI XUMUU, €T0 CITIOCOOHOCTEH, POPMUPOBAHUS U YIOBIECTBOPEHHUS COIMATHLHO 3HAYUMBIX
WHTEPECOB U TIOTPEOHOCTENH;

— s paboThI C OAApEHHBIMU IKOJIBHUKAMM, OPTaHU3AIMH UX Pa3BUTH B PA3IUYHBIX 00JIaCTAX 00pa3oBaTENbHON, TBOPUECKON JAESITEIbHOCTH.

ean u 3apaun

— Peanuzanusi 0oCHOBHBIX 00111€00pa30BaTENbHBIX MPOrpaMM IO y4eOHBIM MpeaMeTaM eCTECTBEHHOHAYYHOW HAIpPaBJIIEHHOCTH, B TOM YHCIIE B paMKax
BHEYPOUHOH JESITCIIBHOCTH O0yJarOITNXCS;

— BBCICHHE COBPEMEHHBIX CpPEACTB OOY4YCHUS W BOCIUTAHUS I W3yd4eHUs (B TOM YHCIE OKCIEPUMEHTAJIBHOTO) IHCHHUIUIAH (MOMIYJIei)
€CTECTBEHHOHAYYHO! HAIPaBICHHOCTH IIPU PeaH3allii OCHOBHBIX 00MIe00pa30oBaTeNIbHBIX MPOrPaMM U JIONOJHUTEIBHBIX 00Ie00pa3oBaTeIbHBIX
porpamm, B TOM YHUCIIE JUISl PACIIHPEHUSI COJCPIKAHUS YIeOHOTO TpeaMeTa « XUMHSD».

— BOBJICYCHUC yUAIUXCS B IIPOSKTHYIO NEATEILHOCTb.

ITpodwibHbli KOMIIIEKT oOopynoBaHus LieHTpa «Touka pocray obecrneunBaeT 3()()EKTHBHOE AOCTHKEHHME OOpa30BaTEIbHBIX pPE3YJIbTAaTOB
00yYaroImuMHCs MO TPOorpaMMaM €CTECTBEHHOHAYYHON HAINPaBICHHOCTH, BO3MOXKHOCTh YTIYOJIEHHOTO M3YYEHHUS OTIENBHBIX MIPEIMETOB, B TOM YHCIIE
i (OPMUPOBAHUS N300PETATENBCKOT0, KPEATUBHOIO, KPUTUUECKOTO MBIIIICHUS, Pa3BUTUS (DYHKIIMOHAJIBHON I'PAaMOTHOCTH y OOYYarolUXcs, B TOM
YUCJIE €CTECTBEHHOHAYYHOM M MAaTEMaTUYECKOM.

DKCIIEpUMEHT SBJISAETCS HCTOYHUKOM 3HAHUN U KPUTEpUEM MX UCTUHHOCTH B Hayke. KoHILeNIMs COBpeMEHHOro 00pa3oBaHMsl 10Ipa3yMeBaeT, 4YTo
B y4eOHOM HKCHEPUMEHTE BEAYIIYIO POJIb JIOJDKEH 3aHATh CAMOCTOSITEIBHBIN HCCIIEIOBATEIIbCKUN YYCHUYECKH SKCIICPUMEHT.

CoBpeMeHHbIE HKCIEPUMEHTAIbHbIE UCCIEIOBAaHUS IO XUMHM YK€ TPYAHO MPEICTaBUTh O€3 MCIIOJb30BaHMs HE TOJBKO aHAJOIOBBIX, HO U
U(POBBIX W3MEpUTENBHBIX MpuOopoB. B ®dexepansHom [ocynmapcrBenHom OO6paszoBatensHoM Cranmapre (PI'OC) mpommcano, 4TO OJHHM W3
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBHM, IpUOOpETaeMbIX yUaIlUMUCS, JOJKHO CTaTh yMEHUE
«IIPOBEACHUS OIBITOB, POCTHIX IKCIEPUMEHTAIBHBIX MCCIIEIOBAHUMN, MPSIMBIX ¥ KOCBEHHBIX H3MEPEHHUN C MUCIIOIB30BAHUEM aHAIOTOBBIX M HU(POBBIX
U3MEPUTENBbHBIX IPUOOPOBY.

VY4eOHbI SKCIIEPUMEHT MO XUMHH, MPOBOAMMBIA HAa TPAJULMOHHOM O0OpYyIOBaHUM, 0€3 NMpHUMEHEHUs HUPPOBBIX J1abOpaTOpuil, HE MOMKET
IIO3BOJIMTH B IIOJIHOM MEpE PEIINTD BCE 3aJa4l B COBPEMEHHOM IIKOJIE. DTO CBSI3aHO C PSIIOM MPUYUH:

—  TpaJMIIMOHHOE IIKOJILHOE 000PYAOBaHUE U3-32 OTPAaHMUYCHHSI TEXHUUECKUX BO3MOXKHOCTEH HE O3BOJISIET POBOAUTH MHOTHE KOJIMUYECTBEHHbBIE

HCCIIEIOBaHMS;

—  JUIMTENbHOCTh MPOBEACHUS XMMUUECKHUX MCCIEA0BAHNN HE BCETJa COIIaCyeTcs C JIUTEIbHOCTHIO YUEOHBIX 3aHTHIA;

—  BO3MOXXHOCTbH IPOBE/ICHNS MHOTHX UCCIIEI0BAaHUIN OrpaHUYMBAETCS TPEOOBAHUSIMU TEXHUKH 0€30IaCHOCTH U JIp.

[Mudposas mabopaTopHsi MOJHOCTHIO MEHSET METOJAMKY U COJEp)KaHHE SKCIEPUMEHTAIbHOW JEATeNbHOCTH M pelIaeT BhILIeNepeyrcieHHbIe
npo6uemsl. [1lupokuii criekTp JaTYMKOB MO3BOJISIET YHAIIUMCSl 3HAKOMUTBHCS € ITapaMeTpaMu XMMHUECKOT0 SKCIIEPUMEHTA HE TOJIBKO Ha KaueCTBEHHOM,
HO M Ha KoJIMyecTBeHHOM ypoBHe. L{udposast mabopaTopus mo3BosisieT BECTH JUTUTENbHBINA KCIIEPUMEHT J1aXKe B OTCYTCTBHUE 3KCIIEPUMEHTATOPa, a YacTOTa
UX U3MEpEHUN
HEIO/IBJIACTHA YEJIOBEYECKOMY BOCIIPHUATHIO.

B npouecce popMupoBaHus SKCIIEPUMEHTAIBHBIX YMEHUHN YUEHUK 00ydaeTcs MPeACTaBIATh HH(OPMAIMIO 00 NCCIIeIOBAaHUH B YETHIPEX BUIAX:

— B BepOaJIbHOM: OMMCHIBATh HKCIIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJIENb dKCIIEpUMEHTA, (PUKCUPOBATh BHUMAHUE HA U3MEPSAEMbIX BETUUMHAX,
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TEPMHUHOJIOTUH;

B TaOJMYHOM: 3alOJHATH TaOJIMIbl JAHHBIX, JEXKAIUX B OCHOBE MOCTPOEHUS I'paUKOB (IPU ATOM Yy YYAIIUXCSH BO3HUKAET IEPBUYHOE
MpeJCTaBIeHUE O MacITabax BEIHYHH);

B TrpadMuecKoM: CTPOHUTH IpadUKd TMO TaOIMYHBIM JAHHBIM, YTO Ja&T BO3MOXKHOCTH MEPEXOAa K BBIIBWKCHHUIO THIIOTE3 O XapakTepe
3aBUCHUMOCTH MEX]y BEJIMYMHAMH (IIPU 3TOM YUYUTENb MOKa3bIBa€T INPEUMYIIECTBO B BHU3YaJIM3allMU 3aBHUCHUMOCTEM MEXIYy BEIUYMHAMH,
HarJasiIHOCTh 1 MHOTOMEPHOCTb );

B BUJIE MaTEMaTHYECKUX YPAaBHEHUM: JaBaTh MaTEMaTHUECKOE ONKUCAaHUE B3aUMOCBSI3U BEJIMUMH, MaTEMAaTHYECKOe 00001IECHHE.

[lepexon OT KaxI0ro 3Tama MpeAcTaBlIeHUs MH(POpMALUU 3aHUMAET JOBOJIBHO OOJIBIION IMPOMEXYTOK BpeMeHu. B 7—8 kiaccax 3ToT mporuecc
HE00XO0/IMM, HO B CTapIIMX KjaccaXx MOXHO ObLIO Obl 3TO BpeMs NOTPATUTh Ha pelleHue 0ojiee BaKHBIX 3aJad. B aTom miane nudposslie taboparopuun
CYIIECTBEHHO 3KOHOMST BpeMs. JTO BpeMsi MOKHO MOTpaTUTh coracHo PI'OC Ha GopMHUpOBaHUE MCCIIEOBATEIBCKUX YMEHHH ydYallUXcs, KOTOPbIe
BBIPAXKAIOTCS B CIECAYIOIINX ACHCTBHAX:

ornpezeneHue npoodIeMbl;

IIOCTAaHOBKA UCCIIE0BATEIbCKOMN 3a1a4H;
[JIJAHUPOBAHUE PELLECHU 3a/1a4u;

IIOCTPOEHUE MOJEIIEH;

BBIJIBUYKEHUE TUIIOTE3;

JKCIIEPUMEHTAJIbHAS IIPOBEPKA TUIIOTE3;

aHaJIN3 JAHHBIX KCIIEPUMEHTOB UJIM HAOJIOACHMIA;
(dbopMyIHpOBaHUE BHIBOJIOB.



1. ITAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI

BHEeypOUHO aesiTeJbHOCTH «XUMMUS»

17 8-9 KJ1accoB ¢ HCMOJIb30BaHNeM 000pynoBaHus HeHTpa «Touka pocray
C OIIHCAHUEM YHUBECPCAJBbHBIX y‘leﬁﬂl)IX HeﬁCTBHﬁ, JOCTUTaECMBbIX Oﬁy‘laIOHII/IMI/ICSI

JIuunocmnuie pezynromamot
Obyyarowuiica nOLYYUM 03MONCHOC 01 POPMUPOBAHUSA cledyIowux AuyHocmubix YV/I:

oTpeselieHue MOTUBAILIUU U3YYCHUS y9eOHOr0 MaTepHara;

OIICHUBAHKE YCBAMBAEMOT0 Y4eOHOTO MaTepHala, HCXO I U3 COIMALHBIX U IMYHOCTHBIX IICHHOCTEH;

MOBBIIIICHUE CBOETO 00PAa30BaATEILHOTO YPOBHS U YPOBHS TOTOBHOCTH K M3yUEHUIO OCHOBHBIX UCTOPUICCKUX COOBITHIA, CBS3aHHBIX C
pPa3BUTHEM XMMHUH U OOIIECTBA;

3HaHHUE MPABUJI IOBEJCHUS B UPE3BbIYAIHBIX CUTYAIUAX;

OIICHUBAHKE COIMAIILHOW 3HAYUMOCTH TTPO(ecCui, CBI3aHHBIX C XUMHUCH;

BIIaJICHUE TIpaBUJIaMH 0€30MacHOr0 OOpaIleHs] ¢ XUMUYECKUMH BEIIECTBAMU U 000PYI0BaHUEM, TTPOSIBIICHUE SKOJIOTHUYECKOU KYJIBTYPHI.

Memanpeomemmnule pezyibmamaot
Pecynamusnvie

Obyuarowuiics noay4um 03MOICHOCMb OJisl PopMUPOB8aHUs cledyrouux pecyiamugvix Y V/I:

LieJIenojlaraHie, BKJIIOYasi MOCTAaHOBKY HOBBIX IIeJiel, mpeoOpa3oBaHHe NPAaKTUYECKOH 3aJaud B MO3HABATEIbHYI0, CAMOCTOSATENIbHBIM aHAIN3
YCIIOBUH JOCTUKEHHMS 1IEJIM HA OCHOBE yU€Ta BBIJIEJICHHBIX YUUTEIEM OPUEHTHPOB JAEHCTBHSI B HOBOM yUueOHOM MaTepuale; IIIaHUpOBaHHUE ITyTH
JOCTUKEHUS LIeTIEH;

yCTaHaBJIEHUE LIEJIEBbIX IPUOPUTETOB, BbIIETICHNE alIbTEPHATUBHBIX CIIOCOOOB JJOCTHXKEHUS 1IeTH U BBIOOp Hanbosiee 3 PeKTUBHOIO criocooa;
YMEHHE CaMOCTOATENBHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIISTH UM;

yMEeHUe IPUHUMATh pEeIIeHHs B TPOOJIEMHON CUTYyallUy;

MIOCTAHOBKA yUeOHBIX 33/1a4, COCTaBJICHUE IJIaHa U TOCJIE0BAaTEIbHOCTH JIeHCTBUIA;

opraxHu3zanys pabouero Mecra MpH BBIIIOJIHEHUH XUMHUYECKOT0 SKCIIEPUMEHTA;

MIPOrHO3UPOBAHUE PE3YIbTaTOB O0yUEHUSs, OLIEHUBAaHUE YCBOCHHOI'O MaTepHasa, OI[eHKa Ka4yeCcTBa U YPOBHS MOJYyUEHHBIX 3HAaHUH, KOPPEKIIHS
IUTaHa U crioco0a AeHCTBUS TPH HEOOXOAUMOCTH.

Ilo3nasamenvHole

Obyuarowuicst NOIY4Um 803MONCHOCHb OJ1s1 hopMuposanus ciedyrouwux noznasamenvHolx Y'VJ/I:

MIOMCK U BbIIeNIeHuEe HHPOpMaIIHH;



—  aHanwM3 yCcJIOBH M TpeOOBaHMH 3a7auu, BEIOOP, CONOCTaBIIEHHE U 00OCHOBAHUE CIIOCO0A PEIICHUS 3a/1a4H;

—  BbIOOp Haunboee 3(h(hEeKTUBHBIX CIIOCOOOB PELICHHUS 33a4l B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUA;

—  BBIIBIDKCHHE M 000CHOBaHHE THUIOTE3bI, BEIOOP CrIOC00a €€ MPOBEPKH;

—  CaMOCTOATENIFHOE CO3/IaHUE AITOPUTMA AEATEILHOCTH IIPH PELICHUH TPOOJIEM TBOPUECKOTO U IIOMCKOBOTO XapaKTepa;

—  yMEHHS XapaKTepU30BaTh BELIECTBA IO COCTABY, CTPOCHUIO U CBOICTBAM;

—  ONHUCHIBaHME CBOMCTB: TBEP/BIX, )KUAKHX, Fa3000pa3HbIX BEIIECTB, BBIIEICHUE UX CYIIECTBEHHBIX IPU3HAKOB;

—  u300pakeHHE COCTaBa MPOCTEUIINX BEIIECTB C TOMOIIBI0 XUMUYECKUX (POPMYJI M CYITHOCTH XUMHUYECKUX PEAKIIUH C ITOMOIIBI0 XUMUIECKUX
YPaBHEHU;

—  IpoBeJeHHE HAOIIOICHUH, ONMCAaHNE IPU3HAKOB M YCIOBHI TEUEHHS] XUMHUYECKUX PEAKIIUN, BBITOJHEHNE XUMHUYECKOTO SKCIEPUMEHTA, BHIBOIBI
Ha OCHOBE aHaJIM3a HAaOJIOCHH 32 SKCIIEPUMEHTOM, PEIICHUE 3a/1a4, TOJTYYSeHHE XUMUYECKON MH(OPMAIH U3 PA3INYHBIX HICTOUHUKOB,;

—  YMEHHE OpPTaHU30BBIBATh UCCIIEIOBAHUE C IIENBI0 IPOBEPKU THIIOTES;

—  yYMEHHE JIeJaTh yMO3aKIIUYeHUs (MHAYKTUBHOE U 110 aHAJIOTHHN) U BBIBOBI;

—  yMeHHEe OOBEKTHBHO OIICHHBATh HH(POPMAITUIO O BEIIECTBAX U XMMHUYECKHX POIeccax, KPUTUYECKH OTHOCHTHCS K TICEBIOHAYYHOU
nHpopMaIuu.

Kommynuxamusnuie
Ob6yuarowuiics NOIY4UM 803MOACHOCI OIS POPMUPOBAHUSL CLEOYIOUUX KOMMYHUKamuenvlx Y'V/[

— TIOJITHO€ U TOYHOE BBIPAKEHUE CBOMX MBICIIEH B COOTBETCTBHUHU C 3a/1adyaMU U yCIIOBUSIMU KOMMYHHUKAIINH;

— aJIEKBaTHOE UCIOJIb30BaHUE PEUYEBBIX CPECTB JUISl YUACTHsI B TUCKYCCUM U apTyMEHTALIUU CBOEH MMO3ULIMU, YMEHUE IPECTABIATh KOHKPETHOE
CoJiepKaHue ¢ COOOLIEHUEM €ro B MUCbMEHHOM U YCTHOM opMme, olpeiesieHue Clioco00B B3aUMOCHCTBUS, COTPYTHUUECTBO B IIOMCKE U cOOpe
nH(bOpMAIHH;

— olpejeneHue crnoco0oB B3auMOIEHCTBHUSA, COTPYIHUYECTBO B IIOUCKE U cOOpe nH(popMaluy, yyacTHe B JUaore, INIaHUPOBaHUE OOILIUX
Croco00B padOThI, MPOSIBICHUE YBAKUTEILHOTO OTHOUIEHHS K IPYTUM YUalllUMCS; OITMCAHHUE COJIEP>KaHUs BBIIOIHAEMBIX I€HCTBUH C LIEIBIO
OPUEHTUPOBKHU B ITPEIMETHO- ITPAKTUUECKOMN AEATEIbHOCTH; YMEHUSI YUUTHIBATh PAa3HbIE MHEHHUS U CTPEMUTHCS K KOOPAVHALIUN PA3IIMYHBIX
MO3ULUHI B COTPYJHUYECTBE;

— (opmynupoBaTh COOCTBEHHOE MHEHHE U NIO3ULIMIO, apIYMEHTUPOBATh U KOOPAUHUPOBATh €€ ¢ MO3ULUAMHU MAPTHEPOB B COTPYAHUYECTBE MIPU
BbIpAaOOTKE OOIIEro pereH sl B COBMECTHOM JIEATEIbHOCTH;

—  OCYUIECTBJISTH B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYHHUUECTBE HEOOXOAUMYIO B3aMOIIOMOIITb;

— IJJAaHMPOBATH OOIKE CITOCOOBI pabOThI; OCYLIECTBIATH KOHTPOJIb, KOPPEKLIUIO, OLEHKY JAeHCTBUI MapTHEPA, yMETh yOek1aTh;

— HCIIONIB30BaTh aJIEKBATHBIE S3BIKOBBIE CPEJICTBA ISl OTOOPAKEHUSI CBOMX UYBCTB, MBICJIEH, MOTUBOB U OTPEOHOCTEH; 0TOOpakaTh B peun
(omucanue, 00bICHEHNE) COIEpKAHUE COBEPIIAEMBIX JIEUCTBUMN, Kak B (popMe POMKOI COLMATM3UPOBAHHON peun, Tak U B opMe BHYTPEHHEH
peun;

— pa3BUBaTh KOMMYHHMKATHBHYIO KOMIETEHIUIO, UCIOJb3YsI CPEJICTBA YCTHOM M MMCbMEHHOM KOMMYHHKAIIMU MPH paboTe ¢ TeKCTaMH yueOHHMKaA U
JIOTIOTHUTEIBHON JIUTEPATYpPOM, CIIPaBOYHBIMH TaOIUIIAMU, IPOSBIISATH TOTOBHOCTh K YBaKEHUIO HHOM TOUKH 3pEHUS ITPU 00CYKIECHUN
Pe3yIbTATOB BBHIIOJIHEHHON PaOOTHI.




IlIpeomemmnuie pesynomamol
Obyuarowuticss Hay4umcs:

MIPUMEHSTh OCHOBHBIE METO/bI IO3HAHUS: HAOIIOACHHE, U3MEPEHHE, IKCIIEPUMEHT;

OIMCHIBATh CBOWCTBA TBEPBIX, )KUJIKHX, Ta3000pa3HbIX BEIIECTB, BBIIEIAS UX CYIIECTBEHHBIEC TPU3HAKY;

PacKpbIBaTh CMBICI 3aKOHA COXPAaHEHUSI MacChl BEIIECTB, AaTOMHO-MOJIEKYJIIPHON TEOpUU;

pasnuyath XMMHYECKUE U (PU3NYECKUE SIBICHUS,

Ha3bIBaTh MPU3HAKU U YCJIOBHS MPOTEKAHUS XUMHUUYECKUX PEaAKIIHi;

co0uro1aTh mpasmiia 0€30MacHON padOThl IPU MPOBEICHUH OTIBITOB;

MOJIB30BAThCS 1a00PATOPHBIM 00OPYIOBAHUEM U TTOCYIOM;

M0JTy4aTh, COOMPATh Ta3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX; XapaKTePU30BaTh GU3NUYECKUE W XUMHUYECCKHEC CBOHCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COSAMHEHU, IPOBOIUTH OTBITHI, TOATBEPKIAIOIINE XUMIUUYECKHE CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPTaHMUECKUX BEILECTB;
PacKpbIBaTh CMBICI MOHSITHSI «PAaCTBOP», BEIUUCIISTH MACCOBYIO OO PACTBOPEHHOTO BEUIECTBA B pPACTBOPE, TOTOBUTH PACTBOPHI C OIIPEIEIEHHON
MAacCCOBOM J0JIe paCTBOPEHHOTO BEIIECTBA;

XapaKTepU30BaTh 3aBHCUMOCTh (PU3MUYECKUX CBOWCTB BEIECTB OT THIA KPHCTAUIMYECKOW PEIIETKH, ONMPEACIATh BUJI XUMHUYECKOW CBSI3U B
HEOPTraHUYECKUX COCAMHEHUSX;

pacKpbIBaTh OCHOBHBIE TOJIOKEHUS TEOPHH JJICKTPOIUTHYECKON IAUCCOLMAIMK, COCTaBIIATh YPABHEHHS AJICKTPOJUTHUYCCKON IUCCOIMAIIIN
KHCJIOT, IIIeJIOYCH, COJICH U peaKIii HOHHOT'O0 OOMEHa;

PacKpbIBaTh CYIIHOCTh OKHCIMTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM, OMPENeIsiTh OKHUCIUTEIb M BOCCTAHOBUTENb, COCTABIIATH YPaBHEHUS
OKHCIIUTEIHLHO-BOCCTAHOBUTEILHBIX PEAKIIHIA;

Ha3bIBaTh (PAaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHYECKON PEaKIINu;

XapaKTEPU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOSHHUEM U CBOMCTBAMH HEMETAIJIOB U METAJIOB;

MIPOBOJIUTH OMBITHI MO MOTYUCHUIO U H3YUCHUIO XUMHUYECKUX CBOMCTB Pa3IMYHBIX BEIICCTB;

rPaMOTHO 00pamaThCs C BEIIECTBAMHU B MIOBCEIHEBHOM >KU3HHU.

Oobyuarowguiica noayuum 603MONCHOCHb HAYUUMbCA:

BBIJIBUTATh U NPOBEPSTH HIKCIEPUMEHTATBHO TUIIOTE3bl O XUMUYECKHX CBOMCTBAaX BEILIECTB Ha OCHOBE UX COCTaBa M CTPOEHHUS, UX CIIOCOOHOCTH
BCTYIIaTh B XUMUYECKHE PEAKIINH, O XapaKTepe U MPOIYKTAX PA3IMYHBIX XUMUUYECKUX PEAKLIUM;

XapaKTEepU30BaTh BEIIECTBA I10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAaHABIMBATH IPUYNHHO-CIICCTBEHHBIE CBA3U MEXIY JaHHBIMU
XapaKTepUCTUKAMU BEILIECTBA;

COCTaBJIAITh MOJIEKYJIAPHBIE U TIOJHBIE HOHHBIE YPABHEHMS 110 COKPALIEHHBIM HOHHBIM YPABHEHUSIM;

IPOTHO3UPOBATh CHOCOOHOCTH BEIIECTBA MPOSIBIATH OKHCIUTEIbHbBIE UM BOCCTAHOBUTEIbHbBIE CBOMCTBA C YUETOM CTETIEHEH OKUCIEHUS
AJIIEMEHTOB, BXOJSIIUX B €T0 COCTAB;



—  BBLABHUTaTh U MPOBEPATH SKCIIEPUMEHTAIBLHO TUIIOTE3bI O Pe3yJIbTaTax BO3JICHCTBUS PA3TUYHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUYECKOM
peaxuuy;

—  HCIOJb30BaTh NPUOOPETEHHBIC 3HAHUSA AJIS SKOJIOIMUYECKH IPaMOTHOTO ITOBEJICHHSI B OKPY Karollel cpee;

—  HCIONB30BaTh NPUOOPETEHHBIE KIIIOUEBbIE KOMIIETCHIINU TIPU BHIOJHEHUHU IPOCKTOB M PEIICHUH y4eOHO-HCCIIEI0BATENbCKHUX 3a/1a4 10
U3yUYEHHIO CBOICTB, CIOCOOOB MOJyYEHHsI U PACIIO3HABAaHUS BEILLECTB;

—  0OBEKTUBHO OLIEHUBATh HH(OPMALIHIO O BELIECTBAX U XUMUYECKHUX IIPOLECCaX;

—  OCO3HAaBaTh 3HAYCHHUE TEOPETUYECKUX 3HAHUU 110 XUMMHU JUIsl IPAKTUYECKON JCSITEIbHOCTH YEIIOBEKA;
CO3/1aBaTh MOJICIH U CXEMBI JIJIS pEIIeHUs YUeOHBIX U TIO3HABATENBHBIX 3a/1a4; TOHUMATh HEOOXO0AUMOCTh COOJIIOICHHS TIPEIITMCAHNH,

npeajiaraCMbiX B MHCTPYKIUAX IO UCIIOJIb30BAHUIO JICKAPCTB, CPCIACTB OBITOBOM XUMHH U ap.

DopMBbI KOHTPOJISE

Dopmuposanue UKT-komnemenmnocmu ooyuarouuxcs

YyeHuk Hay4IuTCs:

- UCTIOJIb30BaTh pa3HbIC TPUEMBI TTOUCKA MHPOPMAIMH Ha TIEPCOHAITBHOM KOMITBIOTEPE B 00pa30BaTEIHLHOM MPOCTPAHCTBE C UCIIOIB30BAHUEM 000PYI0BaHUS
nrdpoBoii 1abopatopuu;

- ICTIOJIB30BaTh pas3InYHbIC CITIOCOOBI XpaHEHUS U BU3Yyaau3alud HH(DOpMAIMU, B TOM YUCIIe, B rpadudecKoit opme

DopmuposanueKkoOMnemeRmMHOCmu 6 001acmu ONbIMHO-IKCHEPUMEHMANLHOU U NPOEKMHOU 0eAmeTbHOCmU

VY4eHuK Hay4YHUTCA IJIAHUPOBATH U BBITIONHATH Y4eOHOE HCCIeI0BaHNE U YUEOHBIN MPOEKT, UCIIOB3Ysl 000pyI0BaHUE, MOJCIH, METObI, IIPUEMBI, aJICKBaTHbIC
uccienyeMon npoodieme.

VY4eHUK MOyYUT BO3MOKHOCTD HAYYHUTHCSI CAMOCTOSITENILHO 3a/lyMbIBaTh, IJIAHUPOBATH U BBITIOJIHATH Y4€OHOE UCCIIEIOBAaHNE, YICOHBIH U COLMAIBHBIN MPOEKT
10 €CTECTBEHHOHAYYHOW HAIPaBJIE€HHOCTH.

Yuem pesynomamoe eneypounoii oeamenvnocmu

Dopmbl u nepuUOOUYHOCHb KOHMPOJIA

Bxoonou konmpons IpoBOAUTCS B Havyajle y4eOHOTO rojia Ui NPOBEpKU HAYAIbHBIX3HAHUN U YMEHUM 00yUYaromuxcsl.

Texywuui KoHmMpoib TPOBOAUTCS HA KaXIOM 3aHATHH B (JOPME ME1arorndecKoroHaOIr01eHHSL.

Tecmogbiti KOHMpPOab OCYIIECTBISIETCS 110 OKOHYaHUU M3YUYEHUS KaXKJJ0r0 pas/ena.

IIpomesicymounaa ammecmayusi IPOBOAUTCS B KOHIIE Y4eOHOTrO rosa B (opMe 3allUThl MPOEKTa,I03BOJISET MPOBECTH aHAIN3 PE3yIbTaTUBHOCTH OCBOCHHUS
00y4aroIMUMKCs OCHOB ONBITHO-3KCIIEPUMEHTAIBHON U IPOEKTHON AEATEIbHOCTH JaHHOTO Kypca BHEYPOUHOU AEATENbHOCTU « DKCIIEPUMEHTAIbHAS XUMUSD).

Kpumepuu ouenxu pezyismamoe oceoenus npozpammot Kypca
PabGorta oOydvarommxcs OIeHUBAeTCA MO TPEXYPOBHEBOW IIKaje, Mpe/roJiaraiieiHaaIniyne CIeAyINX ypOBHEH OCBOCHHUS NPOTPaMMHOTO MaTepuana:
BBICOKUH, CPEAHUMN, HUZKU.
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Bbicokuii ypoBeHb: 00YyJarOmUCSA JEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 00pa30BATENbHOHN EATEIBHOCTH, MPOSBISET
WHUIIMATHBY, HE TPOITyCKAeT 3aHIATHA 0€3 yBa)XKUTEIHHOW NMPUYMHBI, JTEMOHCTPUPYET BBICOKHMI YPOBEHb 3HAHWUN W KOMIICTEHIIHH, BJIAJICET HAa BBICOKOM
TBOPYECKOM YPOBHE PHOOPETEHHBIMHU B X0JI¢ M3YUYCHHS TIPOTPaMMbl YMEHUSMHU U HABBIKAMU,

Cpeannii ypoBeHb: 00yJarOIIHICI JEMOHCTPUPYET OTBETCTBEHHOCTh M 3aHHTEPECOBAHHOCTh B 00Pa30BaTEIbHOMN IEITEILHOCTH, TIPOSIBIISIET XOPOIINH YPOBEHD
3HAaHUU ¥ KOMIIETEHIIUH; NMHUIIMATHUBEI HE TIPOSBIIIET, HO CITOCOOSH MOAICPKUBATh HHUITMATOPA B MpEJjIaraeMoM IoJIe IeITeILHOCTH, B IOCTATOYHOU CTETICHH
BJIJICET TIOJTyYaeMbIMHU B X0JI¢ U3YUEHUS IPOTPaMMbl YMEHUSMHU U HaBBIKAMH;

Huskuii ypoBeHb: 00yJaroniuiicss JeMOHCTPUPYET HEJIOCTATOUYHYIO OTBETCTBEHHOCTh W 3aMHTEPECOBAHHOCTh B 00Pa30BaTEILHOM JIEATEIBHOCTH, TOCEIIAET
3aHATHA OT CIydasl K CIIy4aro, TIOKa3bIBaeT YIOBICTBOPUTEIBHBIN yPOBEHh 3HAHUN W KOMIICTEHITUH, B IIEJIOM CJIa00 BJIAJICeT TOTYy4aeMbIMU B XOJI€ U3YYCHUS
MPOrPaMMbl YMEHHSIMH W HABBIKAMH.

®opMbI pe3yJIbTATOB OCBOEHHUSI MPOrPaMMbl BHEYPOUYHO 1€ATEIbHOCTH:

1. OT™MeTKa YPOBHS TOCTHKCHHIA 00yJarOIIerocs B JINCTE TIeIarOrmuecKoro HaO 0 ICHHS,

2. 3anmcH B )KypHaJIe y4€Ta 0 pe3yIbTaTUBHOCTH yYaCTHUs O0YUAIOMIMXCSl B MEPOTIPUATHUSIX PA3HOTO BHJIA M YPOBHS (JIUIIIIOM, TpamMoTa, 0JaroaapHoCTb,
Apyroe);

3. 3amucu B )KypHaje yuéra 00 y4acTHH B BBIE3IHBIX MEPOTIPUITHSIX.
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COJAEPKAHUE INTPOI'PAMMBI
BHeypou4Hoil AesaTeabHOCTH «XUMMUMA» niis 9 kiaacca (70 yacos, 1o NJIaHUPOBAHUIO — 68 4)

€ HCMOJIb30BaHMEM 000py/I0BaHUA HU(POBOI 1adopaTopun
«Touka pocra»

BBenenue B kypc «Xumusi-9» (2 4)
Beoonuwuii uncmpyxmaoic no Th. Xvumusi — HayKa SKCIIEpUMEHTaJIbHAS.
Hemoncmpayuonnsiit 3xcnepumenm Ne 1.03naxomnenue ¢ 1a60pamopuvim 060py008anuem; npuémvl 6€30nACHOL pAOOMbL C HUM.

BXOI[HOC TECTUPOBAHHUC 110 TCOPETUICCKUM H IMMPAKTUUCCKHUM 3HAHUAM 3a 8 KIracc

Paznen 1. MHoroo0pasue XuMHYEeCKHX peakiuii B IKCIIepUMeHTAJIbHOH xumMun (1549)

Tema 1. Knaccugpukauua xumuueckux peaxuuii (6 u)

Knaccuukanuss XuMUYeCKUX peaklnuii, peakluu COSAMHEHUS, Pa3JIOKEeHHs, 3aMelIeHusi, oOMeHa. OKHCIHUTENBHO - BOCCTAHOBUTEIIBHBIC PEAKIIHH.
Oxucaurenp, BOCCTAaHOBUTEND, NIPOLIECCHl OKUCIEHMSI, BOCCTAaHOBIEHUS. COCTaBICHUE YPAaBHEHUN OKHMCIMTEJIBHO - BOCCTAHOBUTENBHBIX PEAKIUN C
IIOMOUIBIO0 METO/IA 3JIEKTPOHHOTr0 OanaHca.

TemnnoBblie 3G GEKTh XUMUYECKUX peakIUil. DK30TepMUYECKUE U IHAOTEPMUUECKUE PEaKIHH.

Tepmoxumuueckue ypaBHeHUs. CKOPOCTh XMMMUYECKUX peakiuil. dakTophl, BIMAIOIIME HAa CKOPOCTh XUMHUYECKHX peakuuid. [lepBoHauyanbHble
IIPEJICTABICHUS O KaTaJIu3e.

Lemoncmpayuu./[emoncmpayus onvlmos, 6bIACHAOWUX 3A6UCUMOCTI CKOPOCU XUMUYECKUX PeaKyull Om pasiuiHblx hakmopos.

Tabnuyvr « Obpamumele peakyuuy, «Xumuueckoe pasrogecuey, « CKOpocms XUMUUECKOU PeaKyuLy.

Pacuemmnvie 3a0auu. Pacuemsi no mepmoxumuieckum ypasHeHusIm.

Ilpakmuueckana paboma Nel. H3yuenue e1uanus ycioeuil npo6edeHus Xumuieckoi peakyuu Ha eé cKkopochib.

Oo6parumsie peakiuu. [ToHATHE 0 XMMHUYECKOM PaBHOBECHH.

Tema 2. Inexmponumuueckan ouccoyuauyus (9 1)

XUMHUYECKUE peaKlnu, UAYIIHE B BOJHBIX pACTBOPaX. DIEKTPOIUTHI U HEINEKTPOIUThl. MoHbl. KaTnoHs! 1 aHHOHBL. ['napaTHas Teopus pacTBOPOB.
DNEKTPOIUTHYECKAS JTUCCOIMAIIHS KHCIIOT, OCHOBaHUH, coyieli. Ciradble M CHITbHBIC 3JIEKTPOJIUTHL. CTETNICHb JTUCCOIMAMK. Peakiinu HOHHOTO 0OMEHa.
YcnoBus npoTekaHus peakinii 0OMeHa 10 KOHIIA. XMUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COEIMHEHUN B CBETE MpecTaBiIeHUu 00
ANEKTPOIUTHICCKON JUCCOITUAITIHN B OKUCITHTEIIFHO — BOCCTAHOBUTEILHBIX PEAKIIHSIX.

[TonsiTHE O THAPOIU3E COJIEH.

Pacuémol no ypasnenusm xum. peaxyutl, eciu 00HO U3 8ewecms 0aHo 6 U3DbIMKe.

Hemoncmpayuu. Hcnsimanue pacmeopog éeujecme Ha 31eKmpuieckyio npo8oouMocms. JeudiceHue UOH08  I1eKmpuieckom noe.

Jlabopamopuvie onvimwl. Peakyuu obmena medncoy pacmeopamu d1eKmpoaumos.
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Ilpaxmuueckas pavoma No2. Peuwrenue sxcnepumenmanvnoix 3a0ay no meme «Ceoiicmea Kuciom, 0CHOBAHUI U CONell KAK IJIeKMPOIUMO8).
TecToBBIil KOHTPOJIB.

Pazpen 2. [IpakTuKyM 1m0 H3yYeHHIO CBOMCTB MMPOCTHIX BelIECTB: HEMETAUIOB H METAJIJIOB, HX coeauHeHui (394)

Tema 3. I'anozenwt (5 u)

Hewmeramnsl. ["anorenst. [Tonoxenue B nepuoinyecKoi CUCTEME XMMUYECKUX JJIEMEHTOB, CTPOCHHE UX aToMOB. Haxoxnenue B mpupoe.

OuU3NYECKUE U XMMHYECKHE CBOMCTBA TayioreHoB. lloslyyeHune u NpuUMEHEHUE TrajoreHoB. XJop. PU3NYecKHe M XMMHUYECKUE CBOMCTBA XJIOpA.
[Ipumenenue xnopa. Xnopoopopon. Puznueckue cBoiicTBa. Ilonyyenue. ConsiHas kuciora u ee conu. KauecTBeHHas peakuust Ha XJIOPUJ — UOHBI.
PacnioznaBanue XaopuaoB, OpOMHIOB, HOUIOB.

Hemoncmpayuu. @uzuueckue ceoticmea 2anozenos. Ilonyuenue xiopoeooopooa u pacmeopenue e2o 8 00e.

Jlabopamopuwie onvimwl. Pacnosnasanue consnoti Kuciomsl, X10puoos, Opomuoos, uooudos u tiood.

Ilpakmuyeckas pavoma Ne 3. [lonyuenue conanoi Kucaiomost u uzyueHue eé ceolicme.

Tema 4. Kucnopoo u cepa (8 u)

Kucnopon u cepa. [lonoxxeHne B nepuOAMYECKON CUCTEME XMMHUYECKUX 3JIEMEHTOB, CTPOEHHE UX aToMoB. Cepa. AsuioTponus cepbl. Puznueckue u
xumuueckue cpoiictsa. Haxoxxnenue B npupoge. IIpumenenne cepel. CepoBopopon. CepoBoaopoiHas KUcioTa U ee cond. KadecTBeHHas peakius Ha
cynbhua- nonsl. Oxcun cepst (1V).

CepHast kucinora. XUMHMYECKHE CBOMCTBa pa30aBI€HHOW M KOHLIEHTPUPOBAHHOH cepHOW KucinoThl. KauecTBeHHas peakius Ha cynb(ar- HOHBI.
XUMHYECKUE pEeaKIIUH, JIEKAIINE B OCHOBE MTOJIyYE€HHUsI CEPHOM KHUCIIOTHI B IPOMBILUIEHHOCTH. [IpuMeHeHne cepHOi KUCIOTHI.

Hemoncmpayuu. Annomponusi Kuciopooa u cepol. 3HAKOMCME0 ¢ 06paA3yamu RPUPOOHbLIX CYIbPUO08, CyIbhamos.

Jlabopamopnule onvimsi. Pacnosnasanue cyio@uo-, cynvgpum- u cynvghpam-uonos 6 pacmeope

IIpakmuyeckasa paboma. Pewenue sxcnepumenmanvhulx 3a0au no meme « Kucinopoo u cepay.

Tema 5. A3om u ¢pocghop (9 u)

A3zot u ocdop. [TomoxxeHne B MepHOANIECKON CHCTEME XUMHUYECKHX 3JIEMEHTOB, CTPOSHHE UX aTOMOB. A30T, (U3NYECKHNE U XUMUYECKHE CBOMCTBA,
nojiyyeHue U npumeHenue. Kpyropopor asora B npupoae. AMMuak. @u3ndeckue 1 XUMHUECKUE CBOWCTBA, MOJIyueHHe, npuMeneHue. Coau aMMOHUS.
A30THas KHUCI0Ta U ee cBoicTBa. OKUCINTENbHBIE CBOMCTBA a30THON KUCIOTHI. [losydeHne a30THOM KHUCIOTHI B Taboparopuu. XUMHUYECKUE PEaKIH,
JIeKalllye B OCHOBE MOJTYYEeHHUs @30THOM KUCIOTHI B MPOMbIIUIeHHOCTH. [Ipumenenue. Conu. A30THbIE yJ00peHUs.

®dochop. Annorponus. Puznueckue U xumudeckue cpoiictBa. Oxcun pocdopa (V). ochopHast KucioTa, €€ COIU U yA00peHusl.

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

Jlabopamopusie onvimwl. Bzaumooeticmsue coneti ammonus co wearovamu. O3HaKomaerue ¢ a30mHbviMu u GocghopHuiMu yYO0OpeHUsMU.

Ilpakmuueckasa paooma Ne5. Ilonyuenue ammuaxa u uzyuenue e2o ceolcme.

Pewenue 3a0au na onpedenenue maccosou (00vEMHOLL) 00U 8bIX00A NPOOYKMA PEaKyu Om meopemudeck B03MOHCHOZO.

Tema 6. Yznepoo u kpemnuit (8 u, no naanuposanuio — 7 4))
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VYraepon u kpemuuid. [Tonoxenne B nepuoaNYECKOr CUCTEME, CTPOCHUE aTOMOB. YTiepo. Aiotponusi. Duzndeckre 1 XuMHUECKHUE CBOMCTBA YIJIEPOIa.
AncopOuus. YrapHblii ra3. YTIeKUCIbIi ra3. YTonbHast KUCIIOTa U ee coiu. KauecTBeHHas peakius Ha kKapOoHAT — HOHBL. KpyroBopoT B mpupo/e.
Kpemnunii. Oxcun kpemuus (1V). KpemaueBas kuciiora u ee coju.

Crexino. Llemenr.

Lemoncmpayuu. Kpucmannuyeckue pewemxu aimasa u epaguma. 3Hakomcmeo ¢ oopasyamu npupooHsbix Kapoonamos u cuiuxkamos. O3Haxomienue ¢
pasnuunsiMu sudamu monauea. O3HaKomienue ¢ U0amu cmexid.

Jlabopamopuvie onvimvl. O3HAKOMIEHUE CO CBOUCMEAMU U B3AUMONPEBPAYEHUAMU KapOoHamos u cuopoxkapboonamos. Kauecmeennvie peaxyuu Ha
KapboHam- u CUTUKAM-UOHDL.

Ilpaxmuueckas pavoma Nob6. Ilonyuenue oxkcuoa yenepooa (IV) u uzyuenue ezo ceoiicme. Pacnoznaeanue kapoonamoa.

Pewenue 3a0au na svluucnenue maccol unu 06vEma npoOyKma peaxyuu no U38eCMHOU Macce Ui 00bEmy UCXOOH020 8euecmed, CO0epHcAuec0 NPUMECH.
Koumponvnasa paooma Ne2 no meme «Hememanno.

Tema 7. Oowue ceoiicmea memannoe (14 u, no nnanupoeanuro — 134)

Meramnel. IlonoxxeHue B NepUOAMYECKON cHCTeMe, CTpoeHue aToMoB. Mertaminueckas cBs3b. Pusnyeckue CBOHCTBAa. Psn  akTUBHOCTH
METaJUIOB.CBOMCTBA MeTayu10B. O0mmue crocoOs! momydeHus. CriaBbl METaJLIOB.

[Ilenounslie metasibl. [lonoxkenne B nepuoandecKkoi cucteme, cTpoeHue aroMoB. dusndeckue M xuMudeckue cBoiictBa. Ilpumenenue. Haxoxnenue B
IIPUPOJIE.

[Ilenouno3emenbHble MeTayIbl. [lookeHne B MEepUOAMUYECKON cucTeme, cTpoeHue aTtoMoB. dusnueckue M XUMHUecKue cBoicTBa. IIpumeneHue.
Haxoxnenue B npupojie. Maruuii 1 KajbLuii , UX BaKHEWIIMe coeAMHEeHUs. JKecTKOCTh BOJIbl U CIOCOOBI €€ yCTpaHEHHUSI.

Anromunuil. [lonoxeHne B NEpUOIUYECKOM cucTeMe, CTpoeHne aroMoB. Pusndeckue u Xxumuueckue cBoiictBa. IIpumenenue. Haxoxaenue B npupose.
AM}OTEPHOCTH OKCHJIA U TUAPOKCUA ATTFOMUHUS.

XKeneso. Ilonoxkenne B nepuoaAMUYECKO cucTeMeE, CTpoeHUE aroMoB. Pu3ndyeckue M Xxumudeckue cBoiictBa. lIpumenenue. Haxoxnenue B npupone.
Baxneiine coeimHeHNs Kele3a: OKCHIIBI, TUapokcu sl i comn skenesa (11) u xenesa (111). KauecTBeHHas peakius Ha HOHBI.

Hemoncmpayuu. 3naxomemeo ¢ odpazyamu 6adcHelwux conel Hampus, Kaius, NPUpPOOHbIX COCOUHEHUU Kalbyus, pyoamu xceiesd, COeOUHeHUIMU
anomunus. Bzaumooeiicmeue wenounsix, weiouHo3emMenbHbIX Memanilos u antomunus ¢ 600ou. Cocueanue dcene3a 6 KUCIopooe u Xiope.
Jlabopamopnuvie onvimol. Ilonyuenue 2udpoxkcuoa antoMuHus u 3aumooeticmsue e2o ¢ kucromamu u werovamu. Ilonyuenue euopoxcuoog sxcenesza(ll) u
(111) u 83aumodeticmsue ux ¢ KUCIOMaAMU U Wea0YAMU.

Ilpakmuueckana paboma Ne7. Pewienue sxcnepumenmanbHovix 3a0a4 no meme «Memannvl u ux coeOuHeHusn».

TecToBBIil KOHTPOJIb.

Pa3pnen 3. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJIBHON U IPOEKTHOM AesiTeIbHOCTH (124)

Texnuka 6€30MacHOCTH NMPH BHITIOJIHEHUH CAMOCTOSITEIBHBIX ONBITOB M SKCIIEPUMEHTOB B IOMAIIHUX YCIOBHSX U C HCIOJIb30BAHUEM 000PYA0BAHHS
XUMUYECKOH JTabopaTopuu.

IIpakTnuyeckas padora Ne8. OOpaieHue co CTEKIOM (crudaHue CTeKJISHHON TpyOKH, H3TOTOBJICHUE: UIIETKU; KalHJUIIPOB; MIPOCTEHUIINX Y3JI0B;
MPOCTEHIINX TPUOOPOB)
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XHWMHMYECKUH aHAJIN3: KAYECTBEHHBIN U KOJIUYECTBEHHBIN

TeopeTnyeckre OCHOBBI ONIBITHO-3KCIIEPUMEHTAIBHON U MPOEKTHOM €SI TENbHOCTH.

Br16op tembl npoekTa. [InanupoBanue neareabHOCTH.

[Toxroroska mpoekra. Coop nHpopmMarmu 1mo JaHHOH Teme. MoenupoBaHie MPOSKTHOM e TeIbHOCTH.
Boinonnenue y4eOHbIX TPOEKTOB, OMBITHO-3KCIIEPUMEHTAIBHBIX PaboT.

IIpakTnyeckue padorbl Ne§-12 o TeMaM MPOEKTOB yUamuxcs

[ToaroroBka yueOHBIX MPOEKTOB K 3aIIUTE

IIpomexyTouynas aTrecTanus. 3alIMTAa IPOEKTOB

[ToaroroBka k 'IA, BIIP: penienne npakTHKO OpUEeHTUPOBAHHBIX 3aJaHUIN

ITonroroBka k 'MA, BIIP: pelienue npakTuko OpueHTUPOBAHHBIX 3aJaHUN

O060061eHne, cucTeMaTu3alys U KOPPeKLKs 3HAaHUN yJalmuxcs 3a Kype « IKCIIepuMeHTallbHaAs XUMUA», § Kiacc.

TecTOBBIII KOHTPOJIb.
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KAJIEHIAAPHO-TEMATHYECKOE INVIAHUPOBAHUE

BHeypo4HOil AesiTeabHOCTH « XUMMUA» - 9 kiace (68 yacos)
€ YKa3aHUEM HMCI0JIb30BAHUSA 000pyI0BaHuA HU(PPOBOI 1abopaTopun

«Touka pocra»

Ne n/m Tema ypoka Ilnanupyemble pe3yJibTaThl Kou-Bo Jara MHMudopmauu| Hcnosib3oBanue
Ipeamernnie YY]I JInunocTHbIe MeTanpeaMeTHbIe “1acos OHHast obopynosanus
YV YV nmomnepxka | «Touka pocta»
yaeOHuKPyo
sumuc I'.E. ,
Denvoman
D.I'". XuMus:
9x1.
BBenenue B Kypce «IKCnepuMeHTAJIbHAA XUMHUA-9» (2 4
1. Beoonwuii uncmpykmasic no Th Hate monsatue o npeamere | 1.MoTtuBanus K. YVY/. 1 Texnuka
Xumus — HayKa dKcriepuMeHTaibpHas. | xumud.  ChopMUpoBaTh | HaydeHHs 1.Pa3perieHue 6€30MacHOCTH B
P MepBOHAYAIIbHBIC npeaMETy KOH(DIHKTA KabuHeTe
[Hemoncmpauuonnstii onotm Ne 1. | npencrasienus: XHMHS 2.Vipasnenue XHMHMH LEHTpa
O3nakomnenue ¢ JnabdopamopHuiM | a) O BElIeCTBe, a Takxke o | 2.Pa3BuBaTh MOBEICHUEM NapTHEpa «Touxka Poctay.
obopyoosanuem; npuémpl | IPOCTBIX U CJIOXHBIX | YyBCTBO ILYVY. 3HAKOMCTBO C
be3onacHoii pabomol ¢ HUM. BEIIIECTBAX; TOPJIOCTH 32 1.®opmupoBaHue obopyoBaHueM
0) HauaTh (OPMHUPOBATH | POCCHICKYIO MO3HABATENLHOM LIeNTH
YMEHHE XapaKTepHU30BaTh | XUMHUYECKYIO e  CuMBOJIBI
BCUICCTBA, UCIIOJIB3Yys HJIsA HayKy XUMHUYCCKUX
sToro ux ¢usuyeckue | 3.HpaBcTBeHHO- JJIEMEHTOB
CBOIiCTBA. 3TUYECKOe e  XuMuueckue
OLICHUBAHHE bopmyibl
TepmuHbI
AHanus u
CHHTE3
P.YV].
1.Ilenenonaranue u
[UIAHUPOBAHUE.
2. 1

BxoaHoe TectupoBaHue 1o
TEOPeTHYEeCKUM U
NPAaKTHYEeCKUM 3HAHHUAM 3a 8
KJ1acC

Paznen 1. MHoroo0pasue XuMHUYECKHX peaKkiuii B IKCIIEPUMEHTAJIbHONH XuMum (154)
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Tema 1. Xumuueckue peaxyuu (6 u)

Ilpakmuueckasa paboma Ne 1 YMeHure noian30BaThCst PasBuBath PerynsiTuBHbIE: JlaTtunk
«Hpaeuﬂa MmMexXHuKu oe3onacHocmu Harpe€BaTCJIbHBIMU YMEHHUS OcyHIeCTBJ'IHIOT TCMHCpaTypI)I
npu pabome c 1a00pamopHvIm npubopamu OIICHUBATh TMIOIIarOBbI KOHTPOJIb (TepMOHap-
obopyoosanuem. Hzyuenue cmpoenus CUTYaILlHIO | 110 pe3yNbTaTy HEIiH)
niamenu» OIIepPaTUBHO IMo3HaBaTebHbBIE: ’
COUPTOBKA
MIPUHUMATD CtposT peueBoe
pelieHue, BBICKa3bIBaHUE B
HaxOJIUTh YCTHOHW ¥ TUCEMEHHOU
aJIeKBaTHBIE dopme
CrocoObl KoMmyHukaTuBHbBIE:
B3aUMOJICHCTBH  YUMUTHIBAIOT pa3HbIE
s C MHEHHUS U CTPEMSTCS K
OJIHOKJIACCHHKA  KOOpJUHAIINU
MU BO BpeMSs Pa3ITUYHBIX MO3UIUI B
MIPOBEICHUS COTPYIHUYIECTBE
MPaKTHYECKOMN
paboTHI.
OBP B skcniepuMeHTanbHON 3HaTh ONpENENCHUs dopmuposats  IlozHaBaTenbHBbIE: §1, Jatauk
XUMUU OKHUCIIUTCIIbHO- MOTUBALMIO K BLI6I/Ipa}OT OCHOBAaHUs TEMIICPATypPhbI
. BOCCTaHOBUTEIHLHOM U KDUTEDUM TUTS IUIATUHOBBIN
Jlabopamopnuwtit onvim Ne 1 HenenanpasneH PHTEPHH 1
peaKkuun, OKHUCIUTEIIA, _ KHaCCI/I(bI/IKaHHI/I
«H3yuenue peaxyuu 63au- BOCCTAHOBUTEIN. YMETh Hoit peaktuii
Mooeiicmeus cyﬂbcﬁuma Hampus YpaBHHUBATH HO3HABATENBHO Hpeoﬁpa3OBLIBaTL
C NEPOKCUOOM 6000P00a» OKHCIIUTEIbHO- . MH(OPMALIHIO 13
n
BOCCTaHOBHTEIbHBIE - OJIHOTO BHA B APYTOif
peakuuu, pasbICHATH A ’ W BEIGHPATH /U CCOs
NPOIIECCHl OKUCJICHUS W | OCO3HAHHOE,
ynoOHy10 Gopmy
BOCCTAHOBJICHHSI, yBaXkutenbHoe
¢dukcanmn
MIPUBOJUTH TPUMEPHI "
OKHUCIIUTEIBHO- 6 TpCACTABIICHUA
aobpoxenatenn
BOCCTaHOBHTEIBHBIX Hoe ;Hq)OPMaHHH
peaKIuii. eryJISITHBHBIE:
OTHOWEHKNE K BEIJIBUTAIOT BEPCUU
Apyromy penieHus mpooJIeMbl,
4YenoBeKy, ero 0CO3HaBaTh KOHEUYHBIN
MHEHMUI0, pe3ynbTat
mupoBo3speHn  KoMMyHHKaTHBHBIE:
10. OTCTanBaTh CBOIO

TOYKY 3pEHHS,
MPUBOANTH apPTYMEHTHI,
MOATBEPKIAs UX
dakTamu
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pasiyarh B yCTHOM
pedn MHEHUe,

JIOKa3aTeJbCTBa,
THIIOTE3bl, TEOPUHU
TennoBoi 3 PeKT XUMUIECKUX 3HaTh ®opmupoBarb PeryasituBHbIC: §2 Hatuuk
peaxuit. [Tousitie 06 5Kk30- U KJ1acCU(pUKaIMOHHBINA LIETIOCTHOE BBIJJBUTAIOT BEPCUU TEMIIEPaTyphl
TIPU3HAK MHPOBO33PEHHUE, PEHICHUS IPOOIEMBL, TUTATHHOBBIH
OSHAOTEPMHUYCCKUX PCAKIUAX. .
8 TePMOXUMUIECKUX COOTBETCTBYIOI]  OCO3HABAaTh KOHEUHBIN
Hemoncmpayuonnslii onvim Ne peaknuii. [loHumats ee pe3yabTaT
2[pumepst K30~ U 3HAYCHUE TEPMHUHOB: cospemenHomy  Ilo3HaBaTeabHBbIE:
OHOOMEPMUUECKUX PeaKyuil. TEIIOBOH 3P PeKT YPOBHIO BEIOMPAIOT OCHOBaHU
Hemoncmpayuonnsuii onvim Ne 3 | xumiraeckoii peaxium, pa3BUTHA U KPUTEPUH JUIs
«Tennoeoii 3¢pghexm TEPMOXHUMHYECKOE HayKH. KJTacCU(pUKALNH
Pacmeopenus 6euiecme 6 600e» YpaBHCHHE PCaKIHH, peaknui
9K30- U npeoOpa3oBbIBATH
SHJIOTEPMHUYECKUE nHpopmanuio u3
peakuuu. YMeTb OJIHOTO BUJA B IPYrou
3aIUCHIBATh 1 BBIOWPATh IS ceOs
TEPMOXUMHUYCCKHE ya00HyI0 Gopmy
YpaBHEHHs peakuuil u ¢bukcanun
BEIUUCIIATh KOJHYIECTBO TIPeJCTaBICHUS
TEIUIOTHl TIO HHPOPMALIUH
TEPMOXUMIIECKOMY
YPaBHEHHIO pEaKInH.
CKOpOCTI) XUMHYECKUX 3HaTh ompejeNeHne ®opmupoBatb PeryasitTuBHbIe: §3 Hatuuk pH
peaxmii CKOPOCTH XHMHUCCKOH MOTHBALUIO K CaMOCTOSTEIILHO
. peakuun u eé LeJIeHaTpaBlieH  00HapyXHBAIOT U
Jlemoncmpayuonnslit onvim Ne . .
. . | 3aBUCHMOCTb OT YCJIOBHH | HOM (bopMyITHPYIOT
4Bzaumodeticmeue yunka ¢ COMAHOI
. NPOTEKAHUST PEaAKIHH. MO3HABATEJILHO  Ipo0eMy.
u yrcy CHOE‘ Kuciomamu. Ilonnmars 3HAUYeHUE " ITo3naBaTeabHbIE:
Bsaumooeticmeue CPAHYIUPOGAHHOCO | ronvimoB JIESITeTbHOCTH, BEISIBILTIOT TIPUYUHBI U
YUHKA U YUHKOBOU MBLIL € COTAHOU | yarammsaTopy, OCO3HAHHOE, CIIeJICTBHSA SIBJICHUH,
xucromoti. B 3au/£40()eucm3uve oxcu?a CHHTHOUTODY, YBOXUTENBHOE  CTPOST JOTHYCCKHE
meou(Il) ¢ cepnoii kucromoti pasmoti «(epMeHTHIY. u paccyIeHu,
KoHyeHmpayuw npu. pasuolx JIOOpO’KENaTeNlb  YCTaHABJIHBAIOT
meMnepamypax. HoO TIPHYHHHO —
Jlabopamopnutii onvim Ne 2 CJIC/ICTBEHHBIE CBSI3U
«H3menenue pH ¢ xo0e KoMMyHHKATHBHbIE:

OKUC/ITUME/IBHO-60CCMAHO~
6UMmMEJIbHbIX peakuuli»

YUUTHIBAIOT Pa3HbIE
MHEHUS U CTPEMSTCS K
KOOpAUHALUU
pa3NUYHBIX TO3ULUI B
COTpPYIHUYECTBE,
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(bopMyIHPYIOT
COOCTBEHHOE MHEHHE H
MO3ULIUIO

HpaKmuqecKa}l paﬁoma No2. Ymers ompepenars, kak | Pa3BuBatb PeryasituBHbIC: Jatunk
H3yuenue enusanus ycnosuii HU3MEHHUTCS CKOPOCTb yMEHHUs OcymeCTBJEsHOT HaANPSDKEHUS
. peakuuy o BJIMSHUEM | OLICHUBATh MOIIArOBBIN KOHTPOIb
HPOBeOCHM}l xumuuecKou
. pa3IMYHBIX (aKTOPOB CUTYaIlI0 U IO PE3YIbTaTy
peaxyuu na eé ckopocms. Th OTIEPaTHBHO Ilo3HaBaTe/bHbIE:
P NPUHAMATE CTposT pedeBoe
Jabopamopnutit onvim Ne 3 pelieHue, BBICKa3bIBaHHUE B
«Cpagnumeﬂbuaﬂ xapaxkme- HaAXOOIUThb yCTHOﬁ U IACbMEHHON
PUCHUKA 60CCIAHOBUMENIbHOUL ANICKBATHbIC topwme
CHOCOBHOCHIIL MEMALILO06) Croco0sl KoMmyHukaTuBHbBIE:
B3aUMOJICHICTBM  YUUTBIBAIOT pa3HbIE
g C MHEHUS ¥ CTPEMSTCS K
OJTHOKJIAaCCHHKAa  KOOpAMHAIUU
MU BO BpeMSs Pa3IUYHBIX O3UIUI B
TIPOBEICHUS COTPYIHUYIECTBE
MPaKTHYECKON
paboTHI.
IToaroroska k TMA 1.3akpemnienue 3HaHu U | 1. YmeHue K.YY/.
MIPAKTHICCKHUX, OpUCHTHUPOBATh  YMCHHE
pacueTHHIX HABBIKOB y4- | €S Ha CaMOCTOSATENIEHO
csl. MIOHUMaHHe OpraHU30BBIBATDH
2.YMeHue pemarsb NPUYMH ycriexa  yueOHoe
TUTIOBBIC TIPUMEPHI B yueOHOU B3anMOJICHiCTBHE B
KOHTPOJIHHO- JIESTeTbHOCTH rpyre
HU3MEPUTENBHBIX ILYVY .
MaTEpUajoB YMeHue:

* OCYIIECTBIIATh aHAJIH3
00BEKTOB C
BBIICJIEHUEM
CYILIECTBEHHBIX U
HECYILLIECTBEHHBIX
MIPU3HAKOB;

* OCYIIIECTBIISITH CHHTE3
KaK COCTaBJICHHE
LIEJIOT0 U3 YacTew.
P.YVY].

YMmenust:
1.0cy1ecTBIsATH
HUTOTOBBIN U
MOIIaroBbI KOHTPOJIb
10 pe3yJIbTary;
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2. AeKBaTHO

BOCPHUHUMATDH OLICHKY

YVUHTEIS;

3. Paznuuats croco0 u

pe3yabTaT ACUCTBUS

Tema 2. Dnexmpoaumuueckan ouccoyuayus (9 4)

9. DIJIEKTPOIUTHYECKAS 3HaTh OmNpeseNeHUs dopmupoBath PeryasTuBHbIe: §6 Jatumk
JUCCOIMALIHS — TIABHOE MOHATUH «3JCKTPOJIHUT», | OTBETCTBEHHOE  CTaBAT y4COHYIO 3MEKTPO-
. CHEDJICKTPOJIUTY, OTHOIICHHE K 3a7ady, ONpeessioT MPOBOJHOCTHU
yCJIOBHE HPOTEKAHMS PCaKLNi B «QNIEKTPOJIUTHYECKAS YUEHHIO, MOCTIEeI0BATENBHOCTD
pacTBOpax. JICCOIHAIHA». YMETh TOTOBHOCTh H HPOMEKYTOUHBIX
Hemoncmpayuonnotii onvim HJUTIOCTPUPOBATH CIIOCOOHOCTh K IIEJICH C yUEeTOM
NedVicnoimanue pacmeéopoé ewjecms | IpUMEpaMu M3YYECHHBIE | CAMOPA3BUTHIO  KOHKPETHOIO
Ha 27eKMpPUYecKyio npogoouUMoCHb. TOHATUS U OOBSCHATH u pe3yibTara,
Jleuoicenue uonog 8 snekmpuyeckom | TPUIHHY camMo00pa3oBaH  COCTAaBILIIOT IUIAH H
noie. AIEKTPOIPOBOIHOCTH uio. PazBuBaTh  anroput™m aeHCTBHIA
BOJIHBIX PacTBOPOB koMMyHuKatuB  [lo3HaBaTenbHBIE:
ﬂemoucmpauuonublﬁ onvim No5 COJIeH, KHUCIIOT B HYI0 CaMOCTOSITEIIbHO
«dnexmponumut u HIeJI04eH. KOMIIETEHTHOCT ~ BBIJICIISIOT
HeINeKMmpoIUmbly» b, YMCHHC (bopmympyior
yBa)XaTh UHYI0  II03HABATENbHYIO LIETb,
TOUKY 3peHH HCTIONB3Ys 00Iue
npu MIPUEMBI PEIIICHUS
o0cyKIeHnn 3amad
poOIEMEL. KomMyHuKaTHBHBIE:
KonTtpons u oneHka
JICHCTBUH mapTHepa
10. DNEKTPOTUTHYECKAS 3HaTh ONpeesieHuUs dopMupoBaTh PerynsituBHble: §7 PeaxtuBbl 1
JMCCOLMAIUS KUCIIOT , MTOHATUH «KHUCIIOTaY, OTBETCTBCHHOE  CTaBAT y4eOHYIO XUMHYIECKOE
o o «OCHOBaHHE», «COJIb» C | OTHOIIEHHE K 3aady, ONpPeeNsoT 00opy0BaHHUE
IHEIOHCH 1 COMICH. TOYKH 3pEHHUs TeOpHU YUEHHIO, MOCJIE/I0BATENILHOCTD PeakTuBsl 1
ANEKTPOIUTHUYECKOI TOTOBHOCTh U MPOMEXKYTOYHBIX XUMHYECKOE
JUCCOLMAINH. YMeTh CHOCOOHOCTh K IeJNiel ¢ yueToM 00opy0BaHHUE
OOBSACHATH 00IIKe CaMOpa3BUTHIO  KOHKPETHOIO
CBOMCTBAa KHCIIOTHBIX u pe3yJibTara,
WIIETOYHBIX PACTBOPOB camMo00pa30oBaH  COCTAaBIIIOT IUIAH H
HAIMYAEM B HUX HOHOB | HIO. ANTOPUTM JICHCTBHIHA
BOJIOPOIA M THIPOKCHU- I[o3naBaTenbHBIE:
HOHOB COOTBETCTBEHHO, CaMOCTOSTEIILHO
a TaKXe COCTaBIIATh BBIJICIISTFOT
YpaBHEHHUS bopMyIHPYIOT
SIEKTPOITUTHIECKOM MTO3HABATEJIFHYIO IEJb,
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JIHUCCOIMALMN KHCIIOT,
OCHOBaHUHA M COJCH.

HCTIOJNB3Ys 00IIue
MPHUEMBI PEIICHUS
3a1a4
KoMMyHHKaTHBHBIE:
Kontposb u orieHka
JIEWCTBHUI MapTHEpa

11. | CunbHBIE U ciiabbie 3HaTh OMpeCIICHUs dopmupoBath PeryasitTuBHbIe: §8 HaTtuuk
JIEKTPOJIATL. TIOHATUH «CTeMeHb. OTBETCTBCHHOE  CTaBAT y4eOHYIO 3JIEKTPO-
JaGopamopnstii onvim Ne 4 3JIEKTPOJIUTUYECKON OTHOIIIEHHUE K 3a/1a4y, ONPEAETSIOT TIPOBOJHOCTH

JUCCOLIMALIUNY, «CUJIBHBIE | YUEHHUIO, [IOCJIE0BATEIBHOCTh
«CunbHble u cnaodvle 1eK-
3JEKTPOJIUTEDY, TOTOBHOCTh U IIPOMEXKYTOUHBIX
mpoiumst «CIa0BICAIEKTPOIIUTHDY. CIIOCOOHOCTh K LEJeH ¢ yUeToM
ITonumarp pazHuIy CaMOpPa3BUTHIO  KOHKPETHOTO
MEXAYy CHJIBHBIMU U u pe3ynbTara,
CJTa0BIMU AJICKTPOIMTAMH | CaMOOOpa30BaH  COCTABISIOT IUIAH U
HIO. AJITOPUTM JACUCTBUN
Ilo3HnaBaTenbHbIE:
CaMOCTOSITENIBHO
BBIICTISIOT
(bopMyTHPYIOT
[I03HABATEJIbHYIO LIEIb,
HCTIONB3Ys 00IIne
MIPUEMBI PELIECHUS
3a1a4
KoMMmyHuKaTUBHBIE:
Kontpons u oneHka
JICHCTBUY apTHEpa

12.| Peaknuu nOHHOTO OOMEHA. 3HaTh onpeeeHne dopmupoBatb Ilo3HaBaTe/ibHBIE: §9 Hatuuk
Jlabopamopnuiii onvim Ne 5 peakuuii HOHHOTO MHPOBO33PEHUE, CaAMOCTOSTEIBHO 3JIEeKTpPO-
«B3aumodeiicmeue 2udpoxcuoa oOMeHa, yCIoBUs HUX COOTBETCTBYIONI  BBIICTSIOT MPOBOHOCTH,
GaDUsL ¢ CEPHOI KUCIOmMOii» MPOTEKaHUA. YMETh ee bopMyIHPYOT J03aTtop 00bpéMa

p P

Toxroroska k TVA COCTABIMATH MOIHBIE 1 COBPEMEHHOMY  IO3HABATEJIbHYIO LEIb, KHUJIKOCTH, OF0-
COKpAIEHHbIE HOHHBIE YPOBHIO HCTIONB3Ys 00IIne peTka
ypaBHEHHS HEOOPATHMBIX | Pa3BUTHUS MIPUEMBI pELICHUS
peakuuii U pasbIACHATDH HayKH, 3a1a4y
UXCYIIHOCTb, MPHUBOJIUTH | KOMMyHUKaTUB  KOMMYyHUKaTHBHBIE:
NPUMEPBI PEAKITHIA HYIO KoHTponb u orenka
HOHHOTO OOMeHa, KOMIIETEHTHOCT  JIEHCTBUI MapTHEpa

naymumx a0 KOHIA.

b W YBaXXCHHE
K WHOH TOYKeE
3pEeHUsT TPH
00CyKIeHUU
PE3yJbTAaTOB
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BBITTOJTHEHHOM

paboThlI.

13. Peakuuu nonHoro ooMeHa. YMeTh NpUMEHSITh PazBuBatp PerynsiTuBHbIE: MOBTOPUTH| JlaTuuk
Jlabopamopnurii onoum | TEOPETUUECKUE 3HAHUS yMEHUs OcymeCTBJIsHOT §9 3MEKTpPO-
Ne6Pearyuu obmena Mewcoy | Ha TIPAKTHKE, OOBSICHATh | OIICHUBATH MOIIAroBbIil KOHTPOJIb MPOBOJHOCTH
DPACTMEOPAMI S1EKMPOIUMOE. pe3ynbTaThl NPOBOJUMBIX | CUTYAIHIO U 0 pe3yibTaTy
TlaGovamovnvii  onwm Ne 7 | CTPITOBs OTIePATHBHO Ilo3naBaTenbHbIE:

P P . XapaKTepu30BaTh MIPUHUMATH CtposT pedeBoe
«0Obpaszosanue coneii AMMoHU)
YCIIOBHUSI TPOTEKAHUS pemeHue, BBICKa3bIBaHHE B
Ilogroroska k 'HA peaknuii B pacTtBopax HaxOJIUTh YCTHOHM ¥ TUCEMEHHOU
AJIEKTPOJINTOB JO KOHIIA. | aJleKBaTHBIE dopme
Croco0sl KoMMyHHKaTHBHBIE:
B3aUMOJICHICTBH  YUUTBIBAIOT pa3HbIE
s C MHEHHUS U CTPEMATCS K
OJTHOKJIACCHHKA  KOOpAWHAIUU
MH BO BpeMs Pa3IUYHbIX TO3UIUI B
MIPOBEACHUS COTPYIHUYECTBE
MPaKTHYECKON
paboTHI.
14, Ilpakmuueckas padoma Ne3. YMeTh OCyIIeCTBIATh ®opmupoBath PerynsituBHbie: PeakTuBbI 1
«Pewenue XMMHUYECKHE OIIBITHI Ha MHPOBO33PEHHE, CTABAT YUECOHYIO XMMHIECKOE
3HAaHUE KaYeCTBEHHBIX COOTBETCTBYIOII  3aJady, ONPEIEITIOT obopynosatie
IKCnepumenmaibHblxX 3a0au Ha o
peaKmuii; COCTaBIAThH ee MOCTICIOBATEIBHOCTD
onpedenenue  KAMUOHO8 U | rorupe COKpaIIEHHBIE | COBPEMEHHOMY  ITPOMEKYTOUHBIX
anuonoe»Th WOHHBIE ypaBHEHHUS YPOBHIO nesneit ¢ ygeTom
HEOOpPaTHUMBIX PEeakIUi U | pa3BUTUA KOHKPETHOT'O
Pa3BACHATh MX CYIIHOCTb. | HAYKH, pes3yibTara,
XapakTepHu3oBaTh KOMMYHHKAaTHB  COCTaBIISIOT IUIAH U
YCIOBHSI TEUECHHS HYIO AJITOPUTM JEUCTBUN
peakuui, Uaymmx 10 komiieTeHTHOCT  Ilo3HaBaTeJIbHBIE:
KOHIIa, B PacTBOpax b W YBaXCHHE  CaAMOCTOSTEIHFHO
AJIEKTPOJIUTOB. K MHOH TOYKe BEIJICIISIOT
3peHHs TIPU (bopMyIHPYIOT
00CyKIeHnH MTO3HABATENHHYIO LEJb,
pe3yIbTaToOB HCTIONB3Ys 00IIne
BBITTOJIHEHHOM MIPUEMBI PEIICHUS]
paboTHI. 3a1a4
KoMMyHUKATHBHbBIE:
KoHTposns u onieHka
JICHCTBUY MapTHeEpa

15. T'uoponus conetl. 3HaTh ompeaercHNe DopMupoBaTh PerynsaTuBHbie: §10 PeaxTuBsl u

Ioaroroska k TUA THAPOJIN3a COJIEH. YMETh | OTBETCTBEHHOE  BHOCSAT HEOOXOOUMBIE XUMHYECKOE
OIPEJICIISATh XapaKTep OTHOIIICHHE K KOPPEKTHBEI B ICHCTBUE obopyioBaHue

22



Cpellbl pacTBOPOB coJiei
10 UX COCTaBy.

YUEHHIO,
TOTOBHOCTh U
CIIOCOOHOCTH K

TOCJIC €T0 3aBCPLUICHUA
Ha OCHOBC €Io 1 y4eTa
XapakTepa CACITaHHbIX

CaMOpa3BUTUIO  OIIMOOK.
u Ilo3naBarenbHbIE:
caMo00pa30BaH  CTPOST peueBOe
HI0. BBICKa3bIBAHUE B yCTHOU
Y TUCBbMEHHOU (hopMe
KoMMyHuUKaTHBHBIE:
KOHTPOIHPYIOT
JICHCTBUS IapTHEPA
16. Ilpakmuueckasn paboma Ned. YMeTh NpUMEHATH Pa3BuBath PerynsaTuBHbie: IloBToput | Peaktussl u
Pewienue TEOPETUYECKHE 3HAHUS yMeHUs OcCylIecTBISIOT b IIO XUMHUUYECKOE
Ha MIPaKTHKe, OOBSICHATH | OLIEHUBAThH MOLIArOBbI KOHTPOJIIb yueOHHKY | oOopynoBaHue
IKCnepuUmMenmaibHblx 3a0au
pe3yabTaTbl MPOBOAMMBIX | CUTYaLUI0 U 10 pe3ysbTary Marepuan
no meme OIIBITOB, OTIEPATUBHO To3naBaTeJbHbIE: rasbl 11,
((3JleKmp0Jl umuuecKan XapaKTEpU30BaTh IPpUHUMATDH CrposT peueBoe
ouccouuayusn». Th YCIIOBHsI INPOTEKAHUSA pelIeHue, BBICKa3bIBaHHE B
peakuuii B pacTBOpax HaXOJIUTb YCTHOM U MHCbMEHHON
JNEKTPOIUTOB A0 KOHIA. | aJeKBaTHBIE dopme
CIOCOOBI KommyHukaTHBHBIC:
B3aMMOJICHICTBH  YUYHTBIBAIOT Pa3HbIE
1 C MHEHHSA U CTPEMATCS K
OJIHOKJIACCHMKA  KOOpJUHALUU
MU BO BpeMs Pa3IUYHBIX NO3ULUI B
IIPOBEICHUS COTPYIHUYECTBE
MPaKTUYECKOU
paboThI.
17.| TecTOBBINM KOHTPOJIbNO YMeTh HCNOIb30BaTh dopmupoBatb PeryasitTuBHbIe: [ToBTOpUT
paszoeny «Muorooopasue npuoOpeTEHHbIE 3HAHHS. | OTBETCTBEHHOE OCYILECTBIAOT b IO
. OTHOILIEHHE K MOLIAroBbIA U Y4eOHHKY
XUMHUYIECCKHX peaKIMi B o
. YUEHHUIO, UTOTOBBIA KOHTPOJb IO MaTepHan
IKCHEPUMEHTATLHOU XUMUHW TOTOBHOCTb U pe3ybTary. TJIaBbl

CIIOCOOHOCTH K
CaMOpa3BUTHUIO
u
caMm000pa3oBaH
HI0.

Paznen 2. IlpakTHKYM 10 H3YYE€HHUIO CBOMCTB MPOCTHIX BEIIECTB: HEMETAJIOB U METAJLJIOB, MX coequHeHu i (394)
Tema 3. Ceoiicmea 2anozenog(5 u)
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18. | "aJIOreHBbI: dusnyeckue u 3HaTb 3aKOHOMEPHOCTH dopMupoBath PerynsiTuBHbIe: §12 PeaktuBbl U
XHMHUECKHe CBOICTRBA U3MEHEHHS CBOMCTB LEIOCTHOE Hn“aanonr CBOU XUMHUYECKOE
Jlemoncmpayuonnsiii onvim Ne6 9JIEMEHTOB B A-Tpynmax. | MUPOBO33pEHHE, JIEHCTBUS B cBASMC obopyoBanue
DusiiecKle CEOLICMEd. 2aI0eHOE. YMeTh naBaTh COOTBETCTBYIOII  MMOCTaBJIEHHOU 3aaueii

. XapaKTEPUCTUKY ee U YCIIOBUSIMU €€
/laGopamopHuiit onvim 9JIEMEHTOB-TAJIOTEHOB TI0 | COBPEMEHHOMY  PEUICHUS
Ne8Pacnosnasanue corsimot HX TOJO0XEHHIO B YPOBHIO Ilo3HaBaTebHbBIE:
KUCIOMbl, X10pU006, GpoMudos, MePUOIUYECKON TabNwIe | pa3BUTHS CraBaT u GOpMyIHPYIOT
u00UA08 U 1oa. U CTPOEHHUIO aTOMOB. HayKH. e 1 TIPOOJIEMBI YpOKa
P KoMMyHuUKaTHBHBIE:

AleKBaTHO
UCTIONB3YIOT peueBble
CpeacTBa A

s deKkTUBHOrO
penieHus
KOMMYHHKATHBHBIX
3aga4 JINYHOCTHBIE:
PasBuBatoT oco3HaHHOE
OTHOIIICHHUE K CBOUM
COOCTBEHHBIM
MOCTYTIKaM

19. Xnop. CeoiicTBa u 3HaTh CBOKMCTBa XJIOpa ®opmupoBath PeryasitTuBHblIe: § 13 Arnmnapar s
IPUMEHEHHE XJIOpa KaK MPOCTOTO BEIIECTBA. | IEIOCTHOE Pazmmaaror cr[uoco6 " TIPOBEACHUS XU-
TP YMeTh COCTaBIATh U MHPOBO33pEHUE, Pe3yJbTaT NeHCTBUS MUYECKHX TPO-

. OOBSICHATh C TOYKH cootBercTBytoll  Ilo3HaBaTenbHbIE: necco (AIIXP)
Aemoncmpauuonnsiit onvim Ne 7 3peHHs OKHCICHUS U ee Brnanerot o6um
«H3yuenue cﬁusuitea(ux u BOCCTaHOBJICHUS COBPEMEHHOMY  IPHEMOM pPEeUICHHS
XUMUUECKUX CEOIICHIE X10Pa» ypaBHEHUS peakiuii, YPOBHIO 3anau
XapaKTePU3YIOIINX pa3BUTHSA KoMMyHUKATHBHbBIE:
XIMHUYECKHE CBOMCTBA HaYKU. JloroBapuBaroTcs o
XJIopa. COBMECTHOH
NIESITeTbHOCTH,
MPUXOMS K 00IIeMy
PEIICHHIO
20. | CoenHEHMS TAJIOTECHOB. 3HaTh CIOCOO BocnuteiBaTh Ilo3naBaTte/ibHBIE: § 14 PeaktuBbl U
XI10pOBOIOPOI. MOJTyYEeHUs pOCCHICKYIO BnazgeroT o6mum XUMHUYECKOE
Jlemoncmpauuonnsiii onvim Ne§ XJIOPOBOZIOPOZAA B rpanc,uaHCKon' MIPUEMOM PELICHUS 00opy0BaHHUE
Toayuenue xnoposodopoda u nabopaTopul M yMeTh WIACHTHYHOCTh:  3a1ad .
pacmeopenue ezo 6 6ode. cobupaTh €ro B MaTPUOTHU3M, KoMMyHUKATHBHbBIE:
mpobupKy, Koily. YMeTs | moOO0Bb U JloroBapuBatorcs o

P XapaKTepu30BaTh YBa)KEHHE K COBMECTHOM
CBOWCTBA OteuecTny, e TeTbHOCTH,
XJIOPOBOAOPOJA. 9YBCTBO
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TOPAOCTH 32

HNPUXOJAT K 00IIeMy

OTEUECTBEHHYIO  PEIICHHUIO.
HaYKY. PerynsiTuBHbIe:
IInanupyot cBou
JIEUCTBUS B
COOTBETCTBUH C
MOCTaBJICHHON 3amadyen
U YCIIOBUSMH €€
peanm3anuu
21. Ilpakmuueckasn paboma Ne 5. 3HaTh oOmMe u PazBuBath PerynsaTuBHbie: [loBTOpM | PeakTuBbl u
Honyuenue conanoii kuciompr | "HAVBIAYIBHbIC YMCHIA Ocyectansior {Eg} 12- | ximwriecioe
o CBOMCTBA COJITHOU OILICHUBATh MOIIaroBbIM KOHTPOJIb 060p}’Il0BaHI/Ie
u usyuenue ee ceoiicme. Th
KHUCIIOTBI. YMeETh CUTYalluI0 U 0 pe3ynbTary
TP OTJIMYATh COJISTHYIO OTIEpaTUBHO Ilo3HnaBaTenbHbIE:
KHUCIIOTY W €€ COJH OT MPUHUMATD Ctpost peueBoe
JIPYTUX KHUCJIOT U COJEH. | pelieHue, BBICKa3bIBaHUE B
YMeTh NMpUMEHSTh HaxOJIUTh YCTHOHW ¥ TUCEMEHHOU
TEOpETUIECKHE 3HAHUS aJIcKBaTHBIC dopme
HA TPAKTHKE, OOBACHATH | CIIOCOOBI KomMyHuKaTHBHBIE:
pe3yIbTaTHl IPOBOAWMBIX | B3aUMOJCHCTBH  YUHUTHIBAIOT pa3HbIC
OTIBITOB, I C MHCHHS U CTPEMATCS K
XapaKTepu30BaTh OJTHOKIIACCHHKA  KOOPAWHAIINU
YCIIOBUSL MPOTEKAHUS MU BO BpeMSs Pa3ITUYHBIX O3UIUI B
peakuuu. MIPOBEICHUS COTPYIHUYECTBE
MPaKTHUYECKOU
paboThHI.
22.| TTogroroska k TUA 3akperuieHue 3HaHui u YMmenue K.YYA.
pacUCTHBIX HABBHIKOB Y4- | OPUCHTHPOBATHC YMCEHHE
csl. s Ha MOHHMaHHE CaMOCTOSITEIBHO
YMeH#re peraTts THIIOBBIE | IPUYHH YCIeXa B OPTaHU30BHIBATH
HpUMEpPbI KOHTPOJILHO- yueOHOMH yueOHoe
WU3MEPUTEINbHBIX JIeSATETBHOCTH B3aMMO/IEHICTBHE B
MaTepuajoB rpyrmmne
IL.YVYA.
Ywmenue:

* OCYIIECTBIISITh AHAJIN3
00BEKTOB C
BBIACJICHUCM
CyH_IeCTBeHHI)IX nu
HECYIIECTBCHHBIX
MIPHU3HAKOB;
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* OCYILECTBJISITh CUHTE3
KaK COCTaBJIEHHE
[IEJIOTO U3 YacTei.
P.YVI.

YMenus:
1.0cyuiecTBasATH
HTOTOBBLINA U
MOIIArOBBIN KOHTPOJb
10 pe3yNbTary;

2. AnekBaTHO
BOCIIPHHUMATH OIICHKY
YUHUTEIIS;

3. Pasznuyath criocob u
pe3ynbTaT AeUCTBUS

Tema 4. Ceoiicmea kuciopooa u cepul (7 1)

23. Kucnopon: mosryduenue u 3HaTh 3aKOHOMEPHOCTH ®opmupoBath PeryasitTuBHbIe: § 17 PeaxTuBbl 1
XHMHUECKHE CBOICTBA. N3MECHEHHS CBOMCTB LIETIOCTHOE MIAHAPYIOT CBO XMMHYECKOE
Jlemoncmpauuonnsiii onvim Ne 9. JIEMEHTOB B A-Tpymmax, | MUPOBO33PEHHE, JCHCTBHA B cBASHC obopynoBaHue
«ITonysenue u cobupanue kuciopoda OIIpeeIICHIE TTOHATHA COOTBETCTBYIOII ITOCTAaBJICHHOH 3a1auei
¢ nabopamoput AJUTOTPOTIHHU. Y METh ee 1 YCIIOBUSIMH €€
14 3ANOTHERUE WM 2A30MEMPAY JlaBaTh XapaKTEPUCTHKY | COBPEMEHHOMY  pELICHHS.

Jabopamopnuiii onsim Ne9. 3JIEMEHTOB U TIPOCTBIX YPOBHIO Ilo3naBaTenbHbIE:
«[openue cepui na go30yxe u ¢ BEIIECTB HOATPYIIIIHI pa3BUTHS CTaBAT U POPMYIHPYIOT
Kucopoder KHCIOPOAa MO HX HayKU. L[eJIN ¥ TPOOJIeMBI YpoKa
JaGopamopuutii onsim Ne10. TIOJIOKEHHUIO B KoMMyHuKaTHBHBIE:
«Topenue acenesa, medu, Mazuus TIEpHOANIECKON TabimIle a/IeKBaTHO HCTIONB3YIOT
1a 8030yXe U 6 KUCIOPoder U CTPOEHHIO aTOMOB. pedeBbIe CPEICTBA IS

YMeTh OOBSCHSATH, 3P PEKTHBHOTO

MOYEeMy YHCIIO TPOCTHIX pemeHust

BEIIECTB B HECKOJBKO KOMMYHUKaTHBHBIX

pa3 MNpeBBIIACT YHUCIO 3a1aq

XUMHUYECKHX JIEMEHTOB.

24. Cepa. XuMuueckne CBOMCTBA 3HaTh (puznyeckue u ®opmuposanue  PeryasiTuBHbIe: PeaxTuBsl,
CepBI. XUMHUUYECKHUE CBOMCTBA LIEJIOCTHOTO Pasznngaror cnvoco6 u KOJUIEKLIUU U
Jlemoncmpayuonnsiii onvim cepel. YMeTh COCTABIIATh | MUPOBOS3PEHMUS, ~PE3yINbTaT AcHCTBHA XUMHYECKOe

YpaBHEHHS pEaKIHii, cootBercTByton] Ilo3HaBaTeabHbIe: 00opyI0BaHuUE
Nel0.Annomponuvie mooughuxayuu

HOJTBEP K JAFOIINX ero Brnanerot o6umm § 18
cepol. OSH?KOMMHW ¢ ofpasyam u OKHCIUTEIbHBIE U COBPEMEHHOMY  IIPHEMOM PELICHUS
cepbl U €€ NpUpOOHBIX COEOUHEHUI. BOCCTAHOBHTCIIhHBIC YPOBHIO sanau

CBOWCTBa CEpHI, pa3BUTHSA KomMmyHukaTHBHBIC:

CPaBHMBATh CBOMCTBa HayKU. JloroBapuBarorcs o

TIPOCTBIX BELIECTB CEPBHI COBMECTHOHI
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U KHCIIOPOa, JIESTETbHOCTH,
Pa3bICHATH 3TU CBOICTBA MPUXOSL K 00IIeMy
B CBETE MPEICTABICHUIA PEIICHHUIO.
00 OKHCIUTEIHHO-
BOCCTAHOBHTEIILHBIX
nporeccax.

CoeIMHCHHS CEPBI: 3HaTh CIocod ®dopmupoBate  PeryasiTuBHbIe: 1 § 19 Arnmnapar i
MOy 4eHHS OTBETCTBEHHOE  YUYHTHIBAIOT PABUJIO B MIPOBECHUS XH-

CEPOBOJIOPO, CEPOBOOOPOOHAs

CEepoBOJIOPOAA B OTHOIIIEHUE K IUITAaHUPOBAHUH U MHYECKUXPeaK-

kucioma. Cynbpuapl. N

N J1a00paToOpuM U €ro YUICHHIO, KOHTpOJIE crtocoba it (AIIXP),
Hemoncmpayuonnsii onvim CBOMCTBa. YMeETh TOTOBHOCTh U perieHus pu-
Nel1O6pasys npupoonvix 3alMChIBATh YPaBHCHUS cnocobHocTh kK  Ilo3HaBaTenbHBbIE: 6op s
cynbpuoos u cynopamos. peakuui, caMopa3BuTHIO  McCnoabp3yroT IOUCK noJjryye-
Jlabopamopnwiii onvim Noll. XapaKTepU3YOIIHUX u HE00XO0IUMOi HUS TA30B WITH
TBKauecmeennvle peaxyuu na CBOWCTBAa CEPOBOJOPOJA, | caMooOpa3oBaH  MHMDOPMAIMH IS anmapat Kumna
cynouod-uonsl € pacmeope. B MOHHOM BHJE, 0. BBITIOJTHEHHST Y4EOHBIX Peaktussl,
TP Jlemoncmpayuonnsiii onvim MIPOBOANTD 3a7aHui C KOJUICKIMU U
Nel2: «ITonyuenue ceposodopoda | KICCTEEHHYIO peakiio HCTIONIb30BaHUEM XMMHYECKOE

. Ha CyIb(QUA-UOHBL y4eOHOH JTUTepaTypsl obopynoBaHue
U uU3yueHue €20 C60UCHE).
. KoMMyHuUKaTHUBHBIE:
Jlabopamopnutit onvim Nel2: K
OHTPOJIHPYIOT

«Cunme3 ceposooopooa. JeHCTBHe MapTHepa.
Kauecmeennwie peakyuu na
€eposooopoo u cynb@uovy
CoeMHEHUs CephI: OKCHJT CEPhI 3HaTh CBOMCTBA ®opmupoBath PerynstuBHbie: 1 § 20 Arnmnapar s

CCPHHUCTOI'0 rasa, OTBCTCTBCHHOC VauThIBaroOT IIpaBHJIO B MPOBCACHUA XU~

(IV), ceprucTtas kuciora u ee

CEpHHUCTOH MCIIOTHI. OTHOIIICHHE K TUIAHUPOBAHUH U MHYECKHUXPEaK-
COJIH. Y
. YMeTh COCTaBIATH Y4EHHIO, KOHTpOJIe criocoba it (AIIXP)
Jlabopamopnuuii onvim Nel3 Th YPaBHEHUs PEAKIHH, FOTOBHOCTH U peleHus

Kauecmeennvie peakyuu Ha
cynvhum- uoHvl 8 pacmeope.
Hemoncmpayuonnwiii onvim
Ne 13. «H3yuenue ceoiicme
CEPHUCMO020 2a3a U CEPHUCMOTL

XapaKTEePU3yOLIHUX crnocobHocTh K Ilo3HaBaTeabHbIE:
CBOMCTBAa 3TUX BELIECTB, | CaMOpa3sBUTHIO  VICIOJIB3YIOT IOUCK
OOBSACHATh MPUUHUHY " HEOOXOIUMOMN
BBINAJEHHS KUCIOTHBIX camMoo0pa3oBaH  HMH(OpPMANNH IS
JOXkNIeH, TPOBOJUTH HIO, OCHOBBI BBITIOJTHEHHS YIEOHBIX

KUC/10muly» KaYeCTBEHHYIO PEaKIHUI0 | 3KOJOTMYECKOM  3adaHuil ¢
Ha CyJIb(UT-UOHBIL. KYyJIBTYPBI, UCTIONIb30BaHUEM

COOTBETCTBYIOII  y4eOHOH JIMTEpaTyphl
el KomMmyHukaTuBHbIe:
coBpeMeHHOMY  KoHTposupyrot
YPOBHIO JIeiCTBHE MapTHEpa.
9KOJIOTMYECKOTO
MBIIIJICHUA.
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27. Coe/IMHEHUs Cephl: OKCHJT CEPhI 3HaTh CBOMCTBA dopMupoBath PerynsiTuBHbIe: §21 PeaktuBbl U
(VI), cepHast KHCIIOTa H ee pa3baBicHHON CepHO OTBETCTBEHHOE  Paznuuaror cgoco6 u XUMHUYECKOE
KHCJIOTB. YMETh OTHOIIICHHUE K pe3ynbTaT AeUCTBUS 00opyI0BaHUE
COIH. . 3aMUChIBATh yYPABHCHUS YYCHHUIO, Ilo3naBaTenbHBIE:
Jabopamopnbtii onvim Nel4 peakuui, TOTOBHOCTh U BrnageroT o6mum
ThKauecmeennvie peaxyuu XapaKTepU3yOIINX CITIOCOOHOCTh K TIPHEMOM PEIICHHS
HAcynbpam-uonsl 8 pacmeope. CBOMCTBa pa30aBJICHHOW | caMOpPa3BUTHIO 3amaq
TP CEPHOM KHUCJIOTHI, H u KoMMyHHKAaTHBHbIE:
Pa3bsICHATH HX B CBETE camooOpazoBaH  JloroBapuBaioTcs O
MpEACTaBICHUN 00 HIO. COBMECTHOM
SJIEKTPOIUTUYECKOM NIESTETbHOCTH,
JUCCOLMAIIUU 1 MPUXOST K 00IIeMy
OKHCITUTEIBHO-
BOCCTAHOBHTEIILHBIX
nporeccax, MPOBOAUTH
KayeCTBEHHYIO PEaKIUIo
Ha Cynb(haT-HOHBEL.
28.| CpoiicTBa CepHOI 3HaTh CBOMCTBa JlnanocTtHbIE. PeryasitTuBHblIe: §21 PeaxTuBbl 1
kucinotsUIaéopamopviii onvim KOHL[eI\:ITpI/IpOBaHHOI\/'I ®dopmupoBath anaanyIOT cBOH XUMHYIECKOE
o . | cepHOIl KHCTIOTH H OTBETCTBCHHOE  JICHCTBUS B o0opymoBaHue
Nel5U3yuenue ceoucme cepHou .
croco0 eé pa30aBleHHA. | OTHOIICHHE K COOTBETCTBUH C
Kucnomaol YMeTh OTIHYATH yUEHHIO, MOCTABJICHHON 3a1a4eii
KOHIICHTPHPOBAaHHYIO TOTOBHOCTH M U YCIIOBUSMH €€
CEpHYIO KHUCJIOTY OT CHOCOOHOCTh K peau3aluu
pa30aBieHHOIH, camopazButnio  Ilo3HaBaTebHbIE:
yCTaHaBJIMBATh u BrnazgeroT o6mum
3aBHCUMOCTh MEXTY caMo00pa30BaH  MPHUEMOM PELICHHUS
CBOMCTBAMM CEPHOHI HI0. 3az1a4
KHUCTIOTHI U €€ KoMMyHUKATHBHbBIE:
MIpUMEHEHHEM Kontpomupyror
JISHCTBUS TapTHEPA
29. | Toaroroska k TUA YMerp pemiatb ®opmupoBats  PerynsiTuBHbIC:
pacuéTHBIC 3a7adu o oTBeTCTBeHHOE  OCYIICCTBISIOT
YpaBHCHHSAM XUMHYECKHUX | OTHOIICHHE K MOIIArOBHIi KOHTPOIh
peaxmmii ¢ YYCHHUIO, 0 Pe3yIbTaTy
WCTIOJIb30BAaHUEM TOTOBHOCTh H Ilo3HaBaTeabHbIE:

BEIIIECTB, COJIEPIKAIINX
ONPENIENEHHYIO 00
NIPUMECEH.

CIOCOOHOCTh K
CaMOpPa3BUTHIO
nu
caMmo00pa3oBaH
HIo0.

BnazgeroT o0mum
MIPUEMOM PELICHUS
3a7a4
KoMMyHUKaTHBHBIE:
Kontponupyror
JIEHCTBUS TIapTHEPA.
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Tema 5. Ceoiicmea azoma u pocghopa (9 u)

30.| Azor: busndeckue u YMmers xapaktepuszoBath | @opmupoBaTh PerynsiTuBHbIe: §23
XHUMHIYECKHE CBOMCTRA. XUMHUUYECKHE DJIEMEHTHI LIETIOCTHOE HJ'IUaHI/IpyIOT cBOU
Ha OCHOBaHHH HX MHpPOBO33PEHHUE, ICUCTBUS B CBS3H C
MOJ0KEHHUS B COOTBETCTBYIOI[ IMOCTaBJICHHOM 3a7a4eit
MIEPUOTNIECKON CcHCcTeMe | ee U YCIIOBUSMH €€
1 CTPOCHHUS MX aTOMOB. | COBPEMEHHOMY  DEIICHHS.
3HaTh CBOWMCTBa a3oTa. YPOBHIO Io3HaBaTte/ibHBIE:
YMeTh OOBSICHATH pPa3BHUTHSA CtaBaT 1 GOPMYIHPYIOT
MPUYUHY XUMHAYCCKOUN HayKH, H LEITN U TPOOJIEMBI YpOKa
WHEPTHOCTH a30Ta, KOMMyHHKaTHB  KOMMyHHKaTHBHBIE:
COCTaBJIATh ypPaBHEHHMS HYIO AJIEKBaTHO HCIIOJIB3YIOT
XUMHUUYECKUX DPEaKIMH, KOMIIETEHTHOCT ~ PEYeBbIE CPE/ICTBA /IS
XapaKTepU3yIOIuX b B OOImIEHUH U 3P PEKTUBHOTO PELICHUS
XIMHUYECKHE CBOICTBa COTPYOHAYECTB  KOMMYHHKATHBHBIX
a30Ta, W PA3BACHATH HX | € CO 3amad
C TOYKH 3pEHUIL CBEPCTHUKAMH.
MIpeCTaBICHUN 00
OKHCITUTEIbHO-
BOCCTAHOBHTEIIEHBIX
mpoleccax.
31.| AMMMUaK. 3HaTh MEXaHHU3M dopMupoBathb PerynsiTuBHbIE: §24 JaTtuuk
Jlemoncmpayuonnwii onvim Nel4 0o0pa3oBaHKs HOHA L[EJIOCTHOE HﬂvaHI/IpyIOT CBOU 3J1EKTpPO-
TB Homyuenue awmaxa u ezo AMMOHHSL, XHMHECKHE MHPOBO33pEHNE,  JCHCTBAS B CBAIM C NPOBOHOCTH
CBOMCTBa aMMHaKa. COOTBETCTBYIOI  ITOCTaBJIEHHOM 3aadeit
pacmeopenue 6 ﬁoae' YMeTb cOoCTaBisATh ee U yCJIOBUSIMU €€
Jabopamopnwrii  oneim N 16 N
. ypaBHEHHS pPeaKIui, COBPEMEHHOMY  pEIICHHUS.
«OcHosHivie c60licmea ammuaxay XapaKTepU3YIOIINX YPOBHIO Ilo3naBaTenbHBIE:
XIMHYECKHE CBOICTBA pa3BUTHA CraBsat u GOpMyIHPYIOT
aMMUaKa, W Pa3bsCHATh | HAYKH. LENH ¥ IPOOIIEMBI YpOKa
WX C TOYKH 3pCHUS KommyHuKaTHBHBIE:
MpeCTaBICHUNA 00 KounTponupytor
3JIEKTPOIUTHIECKOM JIEWCTBHS TTapTHEpa
JMCCOLMAIMNA U
OKHCIIUTEJIbHO-
BOCCTaHOBHUTEJIBHBIX
nporeccax.
32. Ipakmuueckas paboma No 6. YMers nonyuarb dopmupoBaTh PeryasiTuBHbIe: §25 PeakTuBbI U
Honyuenue ammuaxa, aMMHaK peakiuei KOMMYHHUKaTUB l'[n“aany}OT cBOU XHUMHYECKOE
N HMOHHOTO OOMEHa U HYIO JICUCTBHS B CBS3H C obopyoBanue
uzyuenue e2o ceoiicme. Th 9 .
JIOKa3bIBaTh OIBITHBIM KOMIIETCHTHOCT ~ ITOCTaBJICHHOU 3aa4yeii

P

yTéM, YTO COOpaHHBIH

b B OOLIEHUH

1 YCJIOBUSMHU €€

29



ra3 — aMMHaKx, u peleHHUs.
aHAIU3UPOBATh corpyauuuects  Ilo3HaBaTenbHbIe:
pe3yJbTaThl ONBITOB U e co Crassit 1 GOpMYJIUPYIOT
Jenats oboOmaromnye CBEPCTHUKAMU LEITH U TPOOIIEMBI YpOKa
BBIBO/JIBL. B TIpolecce KomMMyHuKaTHBHBIC:
yueOHo- AZIEKBaTHO HCIIONIB3YIOT
HCCIIEZIOBATENbC  PEUYEBBIC CPEACTBA IS
KoM 3¢ HeKTHBHOTO pemeHus
JESATEILHOCTH. KOMMYHUKaTHBHBIX
3amadq
33.| Coiu aMMOHMSL. 3HaTh KauyeCTBEHHYIO dopMupoBaTh PerynsaTuBHbie: §26 PeaxTussl u
Jladopamopnutii onvim Nel7 TH peaxIuio Ha HOH KOMMYHHUKaTHB HﬂvaHI/IpyIOT CBOU XUMHYECKOe
Bsaumodeticmeue coneii ammonus co | NMMOHHA. YMETh HYIO ZICHCTBUA B CBASH C obopyoBanue
wenouami COCTABIATL ypABHEHHS KOMIIETEHTHOCT  ITOCTaBJIEHHOH 3aadeif
TP XUMHUYECKUX DPEaKuui, b B OOLICHUH U YCIIOBUSIMHU €€
XapaKTepU3yIOIuX u peleHHUs.
XMMHYECKHE CBOMCTBA corpynandects  Ilo3HaBaTeabHbIe:
coJiell aMMOHUS, U € co CraBir u
Pa3bBACHATH UX B CBETE CBEpPCTHUKAMHU (GOpMYyIHPYIOT e U
MIPEACTaBICHUI 00 B IIpoIiecce poOJIeMbl ypoKa
IIEKTPOIUTHYCCKOM y4aeOHo- KoMMyHHuKATHBHBIE:
JVICCOIHAITIH. uccienosarensec  KoHTpomupyror
KO JIEHCTBUS IIapTHEPA
JICSITETIbHOCTH.
34.| A30THAS KHUCJIOTA. 3HaTh CTpOeHHE ®opmupoBatb PeryasitTuBHbIC: § 27 Tepmopesuctop
Jlemoncmpayuonnsie onvimol MOJIEKYJIBI a30THOM L[EJIOCTHOE YYHUTBIBAIOT MPABHIIO B HBII IaTYnK
NeNel5-17: «ITonyuenue oxcuda KHCIJIOTHI. YMETh MHPOBO33pEHHUE, IUIAHUPOBAHHUU H TeMIIepaTypsl,
azsoma (IV) u usyuenue ezo OOBSICHATh, YEMY DPaBHBI | COOTBETCTBYIOII KOHTpOJIE criocoba nmatynk pH,

. BaJIGHTHOCTh aToMa ee pemeHus JIaT4YnK
ceoicmen; «Oxucnenue oxcuoa a3oTa M ero CTENeHb COBPEMEHHOMY  pa3JIMyaroT CIocod u 3JIEKTPOIIPOBOJ
asoma (1) 0o oxcuoa azsoma OKHCIICHHSI B MOJICKYJE | YPOBHIO pe3ynbTar AeHCTBUS HOCTH, armapar
(IV)»; «B3aumoodeiicmeue OKCUOA | a301u0ii KuCIOTHL pasBUTHA Io3HaBaTe/bHbIE: JUISL TIPO-
aszoma (IV) ¢ 60001t u YMeTb COCTaBIATH HayKU. UCTIONB3YIOT MTOUCK BEJICHHUS
KUCA0po0oM, nojyuenue YPaBHEHHUS XUMHUYECKUX HEoOX0oanMOoi XMUMHYECKUX
A30MHOU KUCTIOMbL» peakiui, nexaiux B uHbopManuu A peakuuii

OCHOBE IIPOU3BOJACTBA BBITTOJIHEHHST yUEOHBIX (AIIXP),
A30THOW KHUCIIOTBI, U 3a1aHUM C MarHuTHas
Pa3bICHATH HCTIONBE30BaHUEM MeIanka
3aKOHOMEPHOCTH HX y4eOHOI TuTepaTypHl,
MIPOTEKAHMS. KoMMyHuKaTHBHBIE:

KOHTPOIHPYIOT

JIeiCTBHE TTapTHEpa
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JOrOBapUBAOTCS O
COBMECTHOM
JeATEIbHOCTH,
NPUXOJAT K 00IIeMy
PEILICHUIO

35. | OkucauTeEIBHBIE CBOMCTRBA 3HaTh OKUCIHUTEIbHBIE ®opmupoBarb PeryasituBHbIC: § 27 PeaxrtuBbl
A30THOM KHCIOTEI CBOWCTBAa a30THOM IIEIOCTHOE MIAHAPYIOT CBON XUMHYIECKOE
. KHCJIOTH. YMETh MHpPOBO33PEHHE, ICHCTBUS B o0opynoBaHHUE
Jlabopamopmutit onvim
Nol8.H . COCTaBIITh YPaBHEHHSA COOTBETCTBYIOI] COOTBETCTBUH C
o v v o
B 333 Henue ceoucme peaKmuii Mexmy ee TIOCTaBJICHHON 3a/1adei
A30MHOU KUCTIOmbl pa30aBICHHON U COBPEMCHHOMY U YCJIOBHSIMH €€
KOHIICHTPHPOBAHHOU YPOBHIO peanu3aru
A30THOM KHCJIOTOU U pasBUTHUA Ilo3naBaTesbHBIE:
MeTalIaMH, OOBSICHSTh HAYKU. BIIAJICIOT OOLIUM
HX B CBETE MPUEMOM PEIICHHUS
MIpeACTaBIeHUNA 00 3a1a4
OKHCIHTEIbHO- KoMMyHHUKATHBHBIE:
BOCCTAHOBHTEIIEHBIX KOHTPOJHPYIOT
mporeccax. JIeHCTBUS TapTHEPa
36. | CoyM a30THOM KHUCIOTBI — 3HaTh KauyeCTBEHHYIO ®opmupoBath PeryasitTuBHblIe: § 28 HaTtuuk
HUTPATHL. peaKunio Ha HHUTpPAT- IIEIIOCTHOE MIAHAPYIOT CBOM 3JIEKTPOIIPOBO/T
N HOHBL. YMETh OTIMYATh | MHPOBO33pPEHHE, HCHUCTBUS B HOCTHU
Jemoncmpayuonnslit onvim Nel§ o
TEOG ) COJIM a30THOW KHUCIOTHI | COOTBETCTBYIOII COOTBETCTBHU C
pasyel NPUPOCHLIX HUMPAMOS | o1 xnopumoB, cynbhaTos, | ee TIOCTaBJICHHON 3a1adei
u gocpamos. cynbOHUI0B 1 COBPEMEHHOMY ¥ YCIOBHAMH €€
Jlabopamopnviit onvim Nel9 Th | cynpduros. Ymers YPOBHIO peanuzanuu
Osnaxomnenue ¢ azomublmu u COCTaBJISITh YPABHCHUS pa3BUTHUA IloznaBareabHbIe:
@ocghoprvimu yoobpenusmu. peaKkiuil pasiokKeHus HayKH, U BJIAJIEIOT OOIIUM
Jlabopamopnwtit onvim Ne 20 HUTPATOB. OCHOBBI [PUEMOM PEILEHHs
«Onpedenenue aMmuaunoil JKOJIOTHUYECKOH  3amad
ceumpuvl U MOYEEGUHBL) KyJIBTYpBI. KommyHuKkaTHBHbIE:
KOHTPOJHPYIOT
NIeHCcTBUS TTapTHEPA
37. q)OC(l)Op. CoenuHenus 3HaTh aUIOTPOIHbIE dopMupoBaTh PerynsituBHble: §29,8§ PeaxtuBbl 1
docopa: okern pocpopa (V), MOJ:[E/I(I)I/IKaL[I/II/I ¢docdopa, | oTBETCTBEHHOE MIAHAPYIOT CBOM 30 XMMHYECKOE
CBO¥icTBa Oerroro u OTHOIIICHHUE K JIEHCTBUS B CBSI3U C o0opymoBaHHUE
opTodochopHas KUCIOTa U ee g N
KpacHoro ¢ocgopa. YYCHHUIO, MIOCTaBJICHHON 3a/1a4ei

conu. docdopHbie ynodpeHus
Jemoncmpayuonnstit onvim Nel9
TBOé6pasywr kpacnozo gocgopa,
okcuda gocgopa (V), npupoonuvix
¢ocamos.

YMeTh COCTaBIATh
YpaBHCHHS XHMUYECKUAX
peaxkuui,
XapaKTePU3YIOIINX
cBoiicTBa hocdopa.

TOTOBHOCTH H
CIIOCOOHOCTH K
CaMOpPa3BUTHIO
n

U YCIIOBUSIMU €€
penieHus
Ilo3naBaTeJibHbBIE:
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Jlabopamopnutit onvim
No21TB«I'openue cepwt u gpocgopa
Ha 6030yxe U 8 KUC/10p0Oe»
Jabopamopnotii oneim Ne22 Th

Th. Osnaxomnenue ¢ azomuvimu u

camMo00pa3oBaH
HIO.

CTaBSAT U
(bOpMYIHPYIOT LIeJU U
npo0JIeMbl ypoka
KoMMmyHuKaTHBHBIE:
a/ICKBAaTHO UCIIONBb3YIOT
pedeBble CpeNCcTBa IS

GocgoprbiMu yO0bpenusmuL. bdeKrTHBHOTO
peleHus
KOMMYHHUKaTHUBHBIX
3a1a4
38. | TTogroroska k TUA YMeTh CcOCTaBIATH ®opMupoBaThH PerynsaTuBHbie:
YpaBHEHHS peakiuii, KOMMYHHUKAaTUB  IUIAHUPYIOT CBOU
XapaKTepU3yIOIUX HYIO JieficTBUSA B CBSI3H C
XHUMHUYECKHE CBOICTBa KOMIIETEHTHOCT  IIOCTaBJIEHHOH 3aiadeif
docdopa, okcuma b B OOIICHUU U YCIIOBUSIMH €€
docdopa(V) u peleHus
ndochopHol KHUCIOTHI, U | cotpynHudecTs  [lo3HaBaTenbHbIE:
pa3bACHATH UX B CBETE | € CO CTaBAT U
MIpeCTaBICHAN 00 CBEPCTHUKaAMH (bOpMYIHPYIOT eI U
3JIEKTPOIUTUYECKON B Ipolecce poOIEeMBI ypoKa
JUCCOLMALUU U y4aeOHOI KomMmyHukaTuBHbIe:
OKHUCJIUTENBHO- JIeSATENbHOCTH. aJIEKBAaTHO KCIIOJIb3YIOT
BOCCTaHOBUTEJbHBIX pedeBbIe CPENCTBA A
nporeccax, MPOBOAUTH s dekTuBHOrO
KAayeCTBEHHYIO PEaKIHIo pemeHus
Ha QochaT-HOHBIL KOMMYHHKATHBHBIX
IloHumarp 3HaueHUe 3aza4
MHUHEPaATbHBIX
yI0OpeHu ist
pacTeHuil.
Tema 6. Ceoiicmea yenepoda u kpemnus (7 4)
39. Yriepon, duznueckue VYmMmers xapaktepuszoBats | ®opmupoBaTh PerynsituBHble: §31-§
cBOJCTBA. Annomponus XUMHUYECKHUE HIIEMEHTHI LEIOCTHOE IUTAHUPYIOT CBOU 32
. IVA-rpynner Ha MUPOBO33pEHUE, JECHCTBUS B CBSI3U C
yenepooa: anmas, epagum, OCHOBaHUHU MX COOTBETCTBYIOL  IOCTaBJIEHHOU 3a7aueit
KapOuH, Qyriepensl. TIOJIOXKEHHUS B ee 1 YCJIOBUSIMH €€
XuMHYECKHE CBONCTBA NEPUOAUUYECKON CUCTEME | COBPEMEHHOMY pelLICHMS,
yriiepoaa. n CTPOCHHUA HX aTOMOB. YPOBHIO pa3jn4yaroT croco0 u
Jlemoncmpayuonnstii onvim Hmers mpexncrasiieHue pa3sBUTHA pe3ynbTar AeUCTBUS
Ne20TBMooen: xpucmaneciux 00 aJUTOTPOMHBIX HayKH, U Ilo3naBatenbHbIe:
.. Mo pUKaIHAX KOMMYHHKaTHB
pewémok armasa u epaguma.
yraepoja. 3HaTh HYIO
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CBOWCTBa IMPOCTOTO
BEIIECTBA YIS, UMETh
NIpe/CTaBICHUE 00
agcopOuu. YMerthb
COCTABJIATh YpaBHEHUS
XUMHUYECKUX PEaKLui,
XapaKTepU3yIOIINX
XUMHUUYECKHE CBOMCTBA
yriepoma Kak

KOMIIETEHTHOCT
b B OOILIEHUU
co
CBEPCTHUKAMHU.
dopMupoBaTh
OTBETCTBEHHOE
OTHOLIEHHE K
YUEHHUIO,
TOTOBHOCTb H

CTaBsT U
(GOpPMYIHPYIOT T U
npo0JIeMbl ypoKa;
BJIAZIEIOT OOLIUM
MPUEMOM PELICHUS
3ajaq
KoMMyHuUKaTHBHBIE:
a/ICKBATHO UCTIONb3YIOT
pedeBble CPeICTBA ISt

BOCCTaHOBHTENS U Kak CIOCOOHOCTh K 3¢ (HEKTUBHOTO
OKHCIHUTENS. CaMOpPAa3BUTUIO  PELICHUs
u KOMMYHHUKaTUBHBIX
camMoo0Opa3oBaH  3ajady;
U1o. JIOTOBApPHUBAIOTCSA O
COBMECTHOMU
JIESITeTIBHOCTH MO
PYKOBOJICTBOM YUHTEINS
40. Oxcupl yriaepoaa. YrapHelid U 3HaTh cBoMcTBa okcuaa | DopMupoBaTh PeryasitTuBHblIe: §33-§ HaTtuuk
YIJICKHUCIBIA Tasbl. YTOIbHAs yrirepona(IV), KOMMYHHKATHB  YYHTBHIBAIOT MPABUIIO B 35 JJIEKTPO-
Ka4eCTBEHHYIO PEaKIHI0 | HYIO TUTAHUPOBAHHUA 1 MIPOBOTHOCTH,
KHCJIOTAa, Kap60HaTLI o
" HA YTJICKUCIIBIN Ta3. KOMIIETEHTHOCT ~ KOHTpOJIE crocoba MarHATHas Me-
Hemoncmpayuonnvlii onvim YMeTh 10Ka3hIBaTh b B OOIICHUHU pemeHus mIajka, mpuoop
Ne21TBO6pasys. npupoonsix XapakTep OKCHAa, 51 KoMmyHukaTuBHbIe: IS TIOJTYYeHUS
KapbOHamoe u CunuKamos. 3aIMChIBaTh YPaBHCHHUSA COTPYAHUYECTB  KOHTPOJIHUPYIOT ra3oB WJIM amma-
Jlabopamopnutil onvim peakimi, e co JICHCTBHE TTapTHEpa. par Kunmna
Ne23TBTh. KauectsenHas peakuus | XapaKTCPU3YIOIIMX CBEPCTHUKAMU. PeryasitTuBHbIC:
Ha YIJIEKHCIIBI Tas. CBOWCTBA KHCJIOTHBIX pa3IuYaoT Cocod u
Jlab opamopnuLii oneim Ne24TE. OKCHJJOB.V?)HaTL CBOMCTBA pe3yJbTat AeHCTBUS
KauecTeeHHas peaxims Ha YTOJIBHONH KHCIIOTHI. ITo3naBaTenbHbIE:
KapGOHAT-HOH. YMETh COCTaBIATH 5 BJIAJICIOT OOLITIM
JaGopamopnstii onvim Ne 25 YpaBHEHHS pPEaKIHii, MIPUEMOM PELICHUS
N XapaKTepU3YIOIINX 3amad
«B3saumooeiicmeue usgecm- HpeBpalieHye KoMMyHHKATHBHbIE:
K0801l 86000l C Y2JIeKUCTIbIM KapOOHAaTOB B JIOrOBapUBAIOTCS O
2a30M» THIPOKapOOHATH U COBMECTHOM
00paTHO, MPOBOJIUTH JIESITETTBHOCTH,
Ka4eCTBEHHYIO PEaKIIHIO MPUXOIAT K 00IIeMy
Ha KapOOHAT-HOHBI. PEIIEHHIO
41. Ipakmuueckas paboma Ne7. YMerh noy4aTth 1 PazBuBath PeryasiTuBHbIe: § 36 PeakTuBbI U
«Ilonyuenue okcuda yznepoda coOMpaTh OKCHUJ YMEHHUs OCYIIECTBIAIOT XUMHYECKOe
yrnepona(IV) B OLICHUBATb HOIIAroBbIil KOHTPOIb obopyoBanue

(1V) u uzyuenue e2o ceoiicma.

naboparopuu u

CUTyallHI0 U

10 pe3yJbTaTy
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Pacnoznasanue Kapﬂouamog». JA0Ka3bIBaTb HaJIU4YUC OIICPATUBHO Ilo3naBaTenbHbIE:
T JAHHOTO Ta3a. YMeTh IPUHUMATD CTPOST PEYEBOE
pacnosHaBaTh COJIX peleHue, BBICKa3bIBaHUE B
YIOJIbHOM KHCJIOTBHI. HaxOJIUTh YCTHOM ¥ TUCbMEHHOU
aJIeKBaTHBIE dopme
CHOCOOBI KoMmyHukaTuBHbIe:
B3aUMOJEICTBY  YYWUTBIBAIOT pPa3HbIE
s C MHEHUS U CTPEMSITCS K
OJIHOKJIACCHMKA  KOOpJIUHALMU
MU BO BpeMs Pa3IMYHBIX O3ULMH B
IIPOBEICHUS COTPYIHUYECTBE
MPaKTHYECKOU
paloTHI.

42. erMHuﬁ U e20 coeouHrerusl. 3HaTh CBOMCTBA KpeMHHUs, | Pa3BuBarth Ilo3naBaTesbHBIE: § 37 PeaxtuBbl
Jlemoncmpayuonnwiii onvim Ne22 | Oxcuna kpemHHA(IV), yMEHHUA BBIOMpPAIOT HauboJee § 38 XUMHYECKOe
TEB.O6pasysi npupoonsix TPHIUHY pasInus OLICHUBATh s deKTUBHBIE CITIOCOOBI obopyioBaHue

(bu3MYECKUX CBOMCTB CUTYaLUI0 U pelieHus 3a1ad,
KapOOHAmMos8 U CUIUKAMos.

N BBICIIMX OKCHUIIOB OIEPaTUBHO KOHTPOJIMPYIOT U
Jlabopamopubtii . YIJIEpOJa U KPEMHUS. MPUHUMATD OLICHUBAIOT MPOLIECC U
(3anumamenviolil) onvimnze YMeTh COCTaBIATh pelieHue, pe3yNbTaT ACITEILHOCTH
26«Buipawusanue 6odopoceli 6 YpaBHEHHUS XUMHYECKHUX HaXOIUTh HUCIOJIE3YIOT ITOUCK
CUTTUKAMHOM Klee» peakiuii, aJlcKBaTHbBIE HE00X0TUMOMH

XapaKTEePU3YIOIINX CHoCcOOBI HHOOPMALIUH IS
CBOMCTBAa KpEMHUs, B3aUMOJICHICTBY  BBITMIOJIHEHUSI YUCOHBIX
OKCUZAA a1 c 3a/laHuil C
xpemuuA(IV).3Hath OJIHOKJIACCHMKA  UCIOJIb30BaHUEM
CBOMCTBA KPEMHUEBOM MH BO BpeMs y4eOHOI1 TuTepaTypsl,
KHUCJIOTBI, KaUECTBEHHYIO | POBEACHUS BJIAJICIOT OOLTIM
pPEaKkLUI0 Ha CHUJIMKATBL. | CAMOCTOSITENIbH  IIPUEMOM PELICHMS
YMeTh CcOCTaBISAThH oif paboTHI. 3a1a4y

YPaBHEHHS XUMHYECKUX
peakuui,
XapaKTepU3yIOINX
CBOICTBa KpEMHHUEBOM
KHCJIOTBI U €€ COJen.

KomMmyHukaTuBHbIe:
JIOTOBAPHUBAIOTCS O
pacrmpeneneHun
GyHKUIUH U ponet B
COBMECTHOM
JIESITETTBHOCTH
YYHUTBIBAIOT pa3HbIE
MHEHHS U CTPEMATCS K
KOOpAWHAIINN
Pa3JIMYHBIX MMO3UIUI B
COTPYIHUYECTBE
JIOTOBApPHUBAIOTCS O
COBMECTHOM
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JIESTEIbHOCTH MO
PYKOBOJCTBOM YUHTENS

43.| Toaroroska k THA 3HaTh cTpoeHue atoMoB | DopMHpOBaThH PeryasiTuBHbIC:
HEMETaJJIOB, U3MEHEHHE | IeJI0OCTHOe BHOCSIT HEOOXO/IUMBIC
CBOWCTB IPOCTBIX MHUPOBO33pEHUE, KOPPEKTUBHI B JeiicTBUE
BEIIECTB HEMETAJUIOB U | COOTBETCTBYIOII IIOCJE €T0 3aBEpILEHUs
HUX COEIMHEHUH B ee Ha OCHOBE €T0 y4eTa
3aBHCHMOCTH OT 3apsAa | COBPEMEHHOMY  CJEIaHHBIX OIIHOOK.
siipa aTOMOB YPOBHIO Ilo3naBartenbHbIE:
HEMETAJJIOB. YMETh pa3BUTHSA CTPOSIT PEYEBOE
OOBSICHATH CBOICTBA HayKH, U BBICKA3bIBAHUE B YCTHOM
HEMETaJJIOB U UX KOMMYHUKAaTUB U MMUCbMEHHOH (opme
COEIHEHUI! B CBETE HYIO KoMMyHuKaTHBHBIE:
MIpe/CTaBICHUI 00 KOMIIETEHTHOCT ~ KOPPEKTHPYIOT
OKHCIHUTEIbHO- b B OOIICHUU U JICWCTBHS MapTHepa
BOCCTAHOBUTEIIbHBIX COTPYIHUYECTB
peaxIusIx U € Cco
3JIEKTPOJIIUTUYECKON CBEPCTHUKaAMH
JUCCOLMALIUY. B Ipolecce

y4eOHOM
JIeATENbHOCTH.

44. | Tlogroroska k THA 3HaTh cTpoeHue atomMoB | DopMHUpOBaTh PerynsituBHbie: [oaroro
HEMETAJJIOB, U3MEHEHHUE | LIEJIOCTHOE BHOCSAT HEOOXOIMMEIC BUTBHCA K
CBOMCTB MPOCTBIX MHUPOBO33PEHUE, KOPPEKTUBHI B IEHCTBUE KOHTPOJIb
BEIIECTB HEMETAJUIOB U | COOTBETCTBYIOII  IIOCJIE €TO 3aBEpIICHHS HOMY
X COEIVHEHHUH B ee Ha OCHOBE €0 yueTa TECTHPOB
3aBUCHMOCTH OT 3apsiia | COBPEMEHHOMY  CHEJIaHHBIX OIIMOOK. AHHIO
A7pa aTOMOB YPOBHIO ITo3naBaTenbHbIE:

HEMETaJIJIOB. YMETh Pa3BUTHS CTPOSIT peueBoe

OOBSICHATH CBOIICTBA HayKH, U BBICKA3bIBAHUE B YCTHOM

HEMETAJJIOB U UX KOMMYHHUKATHB W IIUCBMEHHOH popme

COEJIMHEHU B CBETE HYIO KomMmyHukaTuBHbIe:

MpeCTaBICHUNA 00 KOMIIETEHTHOCT ~ KOPPEKTUPYIOT

OKHUCJIUTENbHO- b B OOIIEHHH M JCHCTBUS MapTHEPA

BOCCTaHOBUTEJbHBIX COTPYIHUYECTB

peaxIusIx U € co

3IEKTPOIUTHIECKOM CBEPCTHUKAMU

JVICCOIIMAITIH. B TIporecce
y4ueOHOM
JICSITETIbHOCTH.

45, KOHTpO JIbHOE TECTHPOBAHUE YMeTh HCNOIb30BaTh dopmupoBatb PeryasitTuBHble: IToBTOpH
no noopazoeny «IIpaKTHKYM MproOpEeTEHHBIE 3HAHUS. | OTBETCTBEHHOE OCYIIECTBIAIOT Tb TIO

OTHOILIEHHE K MOLIAroBbIA U Y4eOHHUK
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M0 M3YYEHH IO CBOMCTB YYCHHUIO, UTOTOBBIA KOHTPOJIb IO y
IPOCTHIX BELIECTB TOTOBHOCTBb U pe3ynbTary MaTepua
. CocoOHOCTh K JI TJTaBBI
HeMeETaJJIOB HUX COCIUHCHUMN»
CaMOPa3BUTHIO
u
caM000pa3oBaH
HIo0.
Tema 7. O6ugue u unousudyanvhvie ceoticmea memannos (11 u)
46. | O6mme busndeckue u YMeTh TpUMEHATH dopMupoBath PerynsiTuBHbIE: § 39-42, | PeaxTuBHI N
XIMHUECKHEe CBOICTBA 3HAHUA O IIEIIOCTHOE MIPUHUMAIOT U yop. 4, XUMHYIECKOE
. METAJUTHYCCKOM MHUPOBO33PCHUE, COXPAHSIOT YYCOHYIO TECTOBBIC | 00OPYIOBaHUEC
MCTAJUIOB: pCaKnuu € .
CBSI3U JIIS COOTBETCTBYIOIICE 3aja4y, INIAHUPYIOT 3aJlaHus;
HEMETA/UIaMH, KUCII0TaMH, PpasbACHEHHUS COBPEMEHHOMY CBOM JIEHCTBHS B
coisimu. BoccTaHoBUTEIBHBIC (U3MYECKUX CBOMCTB | YPOBHIO pa3BUTHUS COOTBETCTBUHM C
CBOICTBAa METAJLJIOB. METaJUIOB. HayKH. MOCTaBJICHHOU 3ajaueit
Dnexmpoxumuueckuii pso YMeTh TONb30BaThCA U YCIIOBUSMH €€
. AIEKTPOXUMUICCKIM peanu3aim
HANPANCEHUU MemaJlloes. o .
PAIOM HAIpPsHKEHHUH Ilo3naBaTenbHbIE:
Jlabopamopnuuii onvim Ne27 Th. | yerannos, UCIIOB3YIOT 3HAKOBO —
Bsaumodeiicmeue memannos ¢ COCTaBIISITh CHUMBOJINYECKHE
pacmeopamu. conet. YpaBHEHHUS CpencTBa
P XUMHUYICCKHUX KoMMyHHKATHBHBIE:
Jlemoncmpayuonnslit onvim PpeaKuui, apryMEHTUPYIOT CBOKO
No23TB Uszyuenue obpasyos XapaKTEPU3YIOIMUX TO3ULUIO U
MEMALLOB. CBOWCTBA METAJUIOB, KOOPAUHHUPYIOT €€ C
TP U OOBSICHSTH MO3UIINHU TAPTHEPOB B
CBOWCTBA METAJUIOB COTPYIHUYIECTBE
B CBETe OTIPENICIIAIOT CBOIO
MpeCTaBICHUNA 00 JUYHYIO MO3HIIHUIO,
OKHCITUTEIBHO- aJIeKBaTHYIO
BOCCTAHOBHTEIIEHBIX TudpepeHIIIPOBAHHYIO
mporeccax. CaMOOIICHKY CBOHMX
yCIIEXOB B y4eOe
47. [IenouHbIe METAILIEL. YmeTsb DopmMHupOBaTH PeryasTuBHbIE: §43 PeakTuBs! 1
CoeIUHEH s ETOUHbIX XapaKkTepU30BaTh OTBETCTBCHHOE IUTAHUPYIOT CBOU XUMHYECKOE
HIEJIOYHBIC METaUIBl | OTHOIICHHE K JICHCTBUS B CBSI3U C 000pyI0BaHUE
METAJLIOB Ha OCHOBAaHUM UX YYEHHUIO, MOCTaBJICHHOM 3aJ1auen

ﬂeMOHcmpaMMOHHblﬁ onoslm
Ne24Bzaumooeiicmeue wenounvix
Memaniog ¢ 8000l.

TP

MOJI0KEHUS B
TIepUOANYECKOMN
TaOIHIIe U CTPOCHHUS
aTOMOB, COCTAaBJIATh
YPaBHEHUS DPEAKIIUA,

TOTOBHOCTH H
CIOCOOHOCTE K
camM000pa30BaHHIO.

1 YCJIIOBUSMHU €€
peUICHUA, YUUTBIBAIOT
IIpaBUJIO B
IJITaHUPOBAHUU U
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XapaKkTepU3yIOINX
CBOMCTBA IIEJIOYHEIX
METaJIOB, U
OOBSICHIATL HX B
CBETE
MpeICTaBICHUN 00

KOHTpOJIE CrIoco0a
pemeHus
Ilo3naBaTenbHbIe:
CTaBsT U
(bopMyITHPYIOT
e 1 TIPOOIEMBI

AIEKTPOITUTHIECKON ypOKa HCIOIB3YIOT
JVICCOIMAITIH U MTOVCK HEOOXOIMMOT
OKHCIUTEIHHO- nHOOPMALINH IS
BOCCTAHOBHTEIIFHBIX BBITIOJTHEHUSI YIeOHBIX
nporueccax. 3a/1aHUi C
UCIIOJIb30BaHUEM
y4eOHOI TUTEepaTyphI
KoMMyHHKaTHBHBIE:
a/ICKBaTHO UCTIONB3YIOT
peueBbIe CPeICTBA IS
s exTruBHOTO
peeHus
KOMMYHHUKATHBHBIX
3a7a9 YUYUTHIBAIOT
pa3HbIC MHCHUS H
CTpeMSTCA K
KOODJHHAINU
pa3IMYHBIX MO3ULUI B
COTPYIHHUYECTBE
48. | CoiicTBa MIEIOYHO3EMETbHBIX YMmetb dopMupoBath PerynsiTuBHbIE: § 44 PeaxTuBsl 1
METaJJIOB M UX COeIMHEHHIL. XapaKkTepu30BaTh L[EJIOCTHOE MIAHHPYIOT CBON XHUMHUYECKOE
. anemeHTsI [1A- MHPOBO33PEHHE, JIEUCTBUS B CBSI3HU C 00opyI0BaHHUE
Jemoncmpayuonnstit onvim Ne25 . N
y IpyYIIIBI HA COOTBETCTBYIOLIEE MOCTABJICHHOM 3aa4eit
Bzaumooeiicmsue
. OCHOBAaHHU MX COBPEMCHHOMY U YCIIOBUSAMH €€
WENOUHO3EMENbHBIX MEMAILI08 C
0001 TTOJIOXKCHHS B YPOBHIO Pa3BUTHSA pEIICHS, YUYUTHIBAIOT
) . MEPUOJUIECKON HayKH, U MpaBWIIO B
Obpas3zyvl 8axcHeUwUx RPUPOOHBIX pHO YKH, p
. TaOMHIIe ¥ CTPOCHHUS | KOMMYHHKATHBHYIO  IUIAHHPOBAHWH H
COeOUHEeHUN MACHUSA, KATbYUS.
TP aTOMOB. YMeTh KOMIIETEHTHOCTD B KOHTpOJIE criocoba
COCTaBJIATh 0O0IIIeHUN U pelieHus
ypaBHEHHs peakuuii, | corpyanuuectse co  [lo3HaBaTenbHbIE:
XapaKTepU3yIOLINX B3pOCIIBIMH U CTaBsIT U
CBOMCTBA KaJbLMsl M | CBEPCTHHKAMH. bopMyITHPYIOT

€ro COCOUHCHUM, U
00BSICHATEL WX B
CBETE
MPEICTaBICHUNA 00
ANEKTPOJIUTHICCKOM

e U TIPOOIIEMBI
YpOKa MCIOJB3YIOT
ITOMCK HEOOXO0IUMOI
HHPOPMALUH IS
BBINOJIHCHHS YISOHBIX
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Jucconuanmmu "
OKUCJINTCIIBHO-
BOCCTAaHOBUTCIIBHBIX
mnmpouneccax.

3aJaHuH C
HCIIOIb30BaAHUEM
y4eOHOI TUuTepaTyphI
KoMMyHHKaTHBHBIE:
aJIeKBAaTHO HCIIOJIb3YIOT
pedeBbIe CpeACTBA IS
s dexTruBHOTO
pelIeHus
KOMMYHHKATHBHBIX
3a/1a4 YYUTHIBAIOT
pa3HbIC MHECHUS U
CTpEMSTCS K

KOOpAMHAIINU
Pa3IMYHBIX TIO3UITUI B
COTPYIHUYECTBE
49. | CpoiicTBa coeqMHEHUH 3HaTh KauecTBeHHYIO | DopmupoBaTh PeryasitTuBHbIC: § 45 PeaktuBbl u
kabius. YKeCTKOCTb BOJIbI PEaKIMI0 HA HOHBI I[EIOCTHOE MIAHAPYIOT CBOH XUMHYECKOE
TaGopamopuuiii onvim 28 TH. KaJbIHsA. 3HaTh, Y€M | MHPOBO33PCHUE, ACHCTBHA B CBAZM C o0opymoBaHHUe
y o0ycioBieHa COOTBETCTBYIOIICE TIOCTaBJICHHON 3a/1a4eit
Osnaxomaenue co ceoucmeamu u KECTKOCTh BOIBL COBPEMCHHOMY U YCIIOBUSMH €€
npespaujerusmy Kapboramos u YMeTh paszbACHATH YPOBHIO Pa3BUTHSA pEIICHS, YYUTHIBAIOT
2uopoxapGon amos. CHOCOOBI YCTpaHCHHWs | HAYKH, U TIPaBUJIO B
JMabopamopnbtii onvim Ne29 KECTKOCTH BOIBI. KOMMYHHUKATHBHYI0  IUIAHHPOBAHUH H
TBYcmpanenue scecmkocmu KOMIICTCHTHOCTD B KOHTpOJIe criocoba
800bl 8 QOMAUHUX YCAOBUSIX OBIIECHHH 1 peleHns
corpyauudectse co  Ilo3HaBaTeabHBIE:
B3pPOCJBIMH U CTaBsIT U
CBEPCTHUKAMU. bopMyIHPYIOT

LETH U TTPOOIIEMBI
ypOKa HCIOIB3YIOT
MTOVCK HEOOXOTUMOT
HHPOPMALIUH IS
BBITTOJTHEHUS YISOHBIX
3aJaHuH C
HCIIOJIb30BaHHUEM
yueOHOH JIuTepaTypsbl
KoMMyHHUKATHBHbBIE:
a7IeKBaTHO MCIIOJB3YIOT
pedeBbie CPEACTBA IS
3¢ hEKTHBHOTO
peleHus
KOMMYHHUKATHBHBIX
3a]1a4 YYUTHIBAIOT
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pa3HbIC MHCHUSA U
CTPEMATCA K

KOOpIUHALINH
Pa3TUYHBIX MO3UIUI B
COTPYIHUYECTBE
50.| CpolicTBa ATFOMUHUS YMeTh COCTaBIATh dopmupoBarb PeryasituBHbIC: § 46 PeakTuBsl u
Jlemoncmpayuonnuiii onvim YpaBHEHHUS LIETIOCTHOE IJIAHUPYIOT CBOU XHMHUYECKOE
No26Bzaumodeiicmene amomunis ¢ XUMHAYECKHUX MHPOBO33PEHHE, JIEUCTBUS C o0opynoBaHHUE
6000ii. OGpasybl eaxcreiiuux peakiuii, COOTBETCTBYIOIIIEE MOCTaBJIEHHOM 3a/1a4ueit
APUPOOHBIX COCOUHEHUT AIOMUHUA xapaKTepm}U/}oLuI/Ix COBPEMEHHOMY 1 yCJIIOBHSIMU €€
TP o0mue cBOKMCTBA YPOBHIO Pa3BUTHS pelieHusi, OLICHHUBAIOT
ATFOMHUHHS, HayKH, U MPaBUIBHOCTH
OOBACHATL ITH KOMMYHHUKAaTUBHYIO  BBITIOJIHEHUS IEUCTBUS
peakuuu B CBETE KOMIIETCHTHOCTh B IMo3HaBaTe/ibHBIE:
MpeacTaBiIeHuil 00 001eHNN 1 CaMOCTOSITENEHO
OKHCJTUTEIBHO- COTPYJHUYECTBE CO  BBIACISIOT U
BOCCTAaHOBHUTELHBIX | CBEPCTHUKAMHU B bopMyIHPYIOT
npolueccax. mporecce yaeOHOM MMO3HABATENHHYIO 1IEJTh,
JIeATEeIIbHOCTH. HCTIONIB3YIOT O0IITHe
MIPUEMBI PEIICHUS
3a1a4
KoMMyHuUKaTHBHbBIE:
JIOMyCKarT
BO3MOYKHOCTb
Pa3ITUYHBIX TOUEK
3peHusi, B TOM YHCJIE HE
COBITAJIAIOIINX C UX
COOCTBEHHOU U
OPHUEHTHUPYIOTCS Ha
MO3ULMIO IApTHEPA B
oO0ILIEHNN |
B3aUMOJICHCTBUH
51. AM(bOTepHOCTB oKcuma u VYMeTh JTOKa3bIBaTh dopMupoBaTh PerynsituBHble: § 47 PeakTuBel 1
THIPOKCH/IA ATIOMHHHUS. aM(pOTepHBII LIEJIOCTHOE IUIAHUPYIOT CBOH XUMHYECKOE
TMaéopamopusiii onvim Ne30 T, XapakTep MHPOBO33PEHHUE, AeHcTBUA C 3 o0opymoBaHUE
COCAVHECHUS, COOTBETCTBYIOIIEE MOCTaBJICHHOH 3a/1aueii
Ilony uenue 2UOpOKCUOA ATIOMUHUA U COCTaBJIATh COBPEMEHHOMY Y YCIIOBHSIMU €€
ssaumodeticmeie €20 ¢ Kuciomamu YpaBHEHUS YPOBHIO DPa3BUTHS pelIeHus, OIICHUBAIOT
U werodami. COOTBETCTBYIOIIHX HayKH, W MIPaBUIBHOCTH
TP XUMHUYECKHUX PEaKIHii | KOMMYHUKATUBHYIO  BBITIOJIHCHUS JCHCTBHS
U OOBICHATH MX B KOMIIETCHTHOCTh B IMo3HaBaTeibHBIE:
CBETE OOIIEHUH H CaMOCTOSITEIHHO

TIpeICTaBICHUI 00

COTpYAHHUYECTBE CO

BBIJICIAIOT U
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JNEKTPONIUTUUECKOH | CBEPCTHUKAMU B (bopMyIHPYIOT
JUCCOLIMAIUY. npouecce yuyeOHOH  MO3HABATEIbHYIO LEIb,
JIeSITEIbHOCTH. UCIIONB3YIOT 001ue
MPUEMBI PeIICHHS
3agau
KoMMyHuUKaTHBHBIE:
JIOIYCKAfOT
BO3MOXKHOCTb
Pa3IMIHBIX TOYEK
3pEHUs, B TOM YHCIIC HE
COBMAAIOLIUX C UX
COOCTBEHHOH U
OPUEHTUPYIOTCS Ha
MO3ULIMIO TapTHEpa B
oOmeHnn u
B3aUMOJEHCTBUU
52.| YKeneso. 3HaTh CTpOeHHE ®opmupoBatb PeryasitTuBHbIC: §48 Hatuuk
Jlemoncmpayuonnuii onsim aToMa >KeJesa, LIETIOCTHOE HJ'IvaHI/IpyIOT cBOHU JIaBIICHUS
Ne2706pazyi pyo sceresa. ¢dusnyeckne u MHPOBO33PEHHE, neticTBuA ¢ §
Corcuzanue xceresa ¢ Kuciopode u XHMHECKHE COOTBETCTBYIOIIIEE MIOCTaBJICHHOH 3amadyei
xnope. CBOMCTBA JKernesa. COBPEMEHHOMY 1 YCIIOBUSIMH €€
JaGopamopnstii onvim Ne 31 YMeiTL Pa3bACHATH YPOBHIO Pa3BHTHSA pELICHUs], OLICHUBAIOT
CBOMCTBA JKele3a B HayKH, " MPaBHILHOCTh
«Oxucnenue sicenesa 60 CBETE KOMMYHHUKATHBHYIO  BBIITOJTHEHHUS ACHCTBUS
671AXCHOM 6030YXE) MIpeCTaBICHUN 00 KOMIIETEHTHOCTD B Ilo3naBaTenbHbIE:
OKHCIHTEIbHO- 0OIIeHUN U CaMocTOSITebHO
BOCCTAHOBUTENBHBIX | COTPYAHHUYECTBE CO  BBIACISIOT U
nporeccax H CBEPCTHUKAMH B bopMyIHPYIOT
SJIEKTPOJIUTUYECKONW | mpoliecce y4eOHOM [103HABATENbHYIO 1IEb,
JIMCCOIHAITIH. JIeSITeIIbHOCTH. UCTIONB3YIOT 00Imue
MPUEMBI PEIICHHS
3a1aq
KomMmyHukaTuBHbIe:
Homnyckarot
BO3MOYKHOCTb
Pa3IUYIHBIX TOYEK
3peHHs, B TOM YHCIIE HE
COBIAJAIONIUX C UX
COOCTBEHHOH.
53.| CgoiicTBa coeiMHEHUI JKeie3a; | 3HaTh CBoiCTBa DopmupoBaTh PeryasiTuBHbIe: § 49 PeakTuBbI U
OKCHIOB, THAPOKCU/IOB H COJIEH coequaennit Fe(Il) u| nmemoctHOE Hn“aHpr}OT CBOU XUMHUUYECKOE
Fe(II). Ymetn MUPOBO33PEHHUE, JIEHCTBUA C obopyoBanue
xenesa(Il u I11). y .
COCTaBIISITh COOTBETCTBYIOIIEE MIOCTABJIEHHOH 3a1auen
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Jabopamopnviii oneim Ne32Th
Tonyuenue cuopoxcudos sicenesa(ll) u
(IIl) u e3aumodeiicmsue ux ¢
KUCIOMAMU U WeL0YaAMU.

P

ypaBHEHHUsI
COOTBETCTBYIOIIUX
peaxkiuii B cBeTe
MPEJCTaBICHUN 00
INEKTPOJTUTHYECKO
IUACCOLMAINA U
OKHCJIUTEILHO-
BOCCTAHOBUTEJILHBIX
nporeccax.

COBPEMCHHOMY
YPOBHIO Pa3BUTHUSA
HAYKH,
KOMMYHHUKATHBHYIO
KOMIIETEHTHOCTb B
OOILIEHNA |
COTPYIAHUYECTBE CO
CBEPCTHHKAMH H
B3POCIIBIMHU.

U YCIIOBUSIMH €€
pEIlCHHS, OLICHHBAIOT
MPaBUIBHOCTh
BBITTOJTHEHUS JCHCTBHS
IMo3naBaTebLHEIE:
CaMOCTOSTENBHO
BBIIEIISIIOT K
bopMyTHPYIOT
MMO3HABATEIIBHYIO 11EJTh,
HCTIONIB3YIOT 00IITHe
MPUEMBI PEIICHUS
3a7a4
KoMMyHHKaTHBHBIE:
JomyckaroT
BO3MOKHOCTE
pa3J'II/I‘-IHI>IX TOYCK
3pEHUs, B TOM YHCJIC HE
COBIAJAIOIINX C UX

COOCTBEHHOM.
54. Ilpakmuueckasn paboma NeS. YMeTh NMpUMEHSTh PazpuBate ymeHus PeryasitTuBHbIe: § 50 PeaxTuBbl 1
Pewienue TEOPETUUECKUE OLICHUBATh OcCy1ecTBISIOT XUMHUUYECKOE
3HaHMS Ha NPAKTHUKE, | CUTYalUI0 U MOIArOBBI KOHTPOJIb o0opymoBaHHUe
IKCnepumenmaibHblX 3a0au
OOBSICHATH OIEPaTUBHO 10 pe3ynbTary
no meme «Obujue u HaOMIOEeHUS U NPUHUMATE IHo3HaBaTebHbBIC:
undueudyaﬂbubw ceoiicmea PEe3ynbTaThl pemieHre, HaxoAuTh  CTposAT pedeBoe
memannioey. Th MPOBOAUMBIX aJIcKBaTHBIE BBICKa3bIBaHUE B
TP OIIBITOB, CIOCOOBI YCTHOU U IIMCbMEHHOU
XapaKTepru30BaTh B3aMMOJIEHCTBUSI C dbopme
YCIIOBUSI TEUEHUS OJTHOKJIACCHUKAMHU KoMMyHUKaTUBHBIE:
peakuuii 10 KoHLa BO BpeMs Y4uTHIBaIOT pa3HblE
B pacTBoOpax [IPOBEJICHUS MHEHUS U CTPEMSITCS K
3JIEKTPOJIUTOB. MIPaKTUYECKON KOOpIUHALIMH
paboTEI. Pa3IUYHBIX NO3ULUI B
COTPYIHUYECTBE
55.| TTo nroroska k [ 1A O06006umTh 3HaHHS TI0 | DopMupoBaTh PerynsituBHble: [HoBTOpH
Teme «MeTab»y [IEJIOCTHOE BHocsT HEOOX0AMMBIE Tb TeMY
MHUPOBO33PEHUE, KOPPEKTUBHI B «Mertamn
COOTBETCTBYIOIIIEE JIEHCTBUE TIOCIIE ero BI».
COBPEMEHHOMY 3aBEPIIEHUS] HA OCHOBE
YPOBHIO DPa3BUTHS €ro W y4eTa xapakrepa
HayKH, CIIeNIaHHBIX OITHNOOK
KOMMYHHUKaTUBHYIO

KOMIICTCHTHOCTh B
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o0lEeHn 1
COTPYIHUYECTBE CO
CBEPCTHUKAMHU U

KomMmyHuKaTHBHBIE:
KOHTPOIHPYIOT
JieiicTBUs TapTHEpa

B3pPOCTIBIMH.
56. KOHTpO JIbHOE TECTHPOBaHM e YMmers ucnonab3oBath | PopMHpPOBATH PeryasituBHbIC: 1 [ToBTOpPH
no noopazoeny «IIpaKTHKYM IpUOOpeTEHHBIE OTBETCTBEHHOE OCYIECTBILAIOT Tb II0
. 3HAHMSL. OTHOIIIEHHUE K WUTOTOBBIN U y4IeOHHUK
MO H3YyYCHHUI0 CBOUCTB .
YUEHHIO, MOIIArOBBIN KOHTPOJIb y
NPOCTBIX BEIECTB METALIIOB TOTOBHOCTh H TI0 Pe3yIbTATy matepua
170.¢ COBHHHeHHﬁ>> CIIOCOOHOCTE K ITo3naBaTeJIbHbBIE: JI TJIaBBL
CaMOpa3BUTHIO U CTPOSAT B HTUCbMEHHOU
camM000pa30BaHHI0. dopme.
Pa3gen S. OcHOBBI ONIBITHO-3KCIIEPUMEHTAJIBHOM M IPOEKTHOI AesiTeabHOCTH (124)
57.| Texauka 0€30IACHOCTU IIPH | Vyenue 1.Pa3BuTHE 1 PeaxTuBsl 1
BBIIIOJIHCHHUM CAMOCTOATCIIBHBIX | xapaktepusosath BHYTpPEHHEN XHMHYECCKOC
OIBITOB M JKCIEPUMEHTOB B | paxueiiimue HO3HIMH 000pyIOBaHHE
JOMAIllHUX YCIOBUAX MU C | xpumuyeckue IIKONBHUKA HA
HCITIOJIBb30BAHHUECM TIOHSITUS: YPOBHE
000pyI0BaHUS XUMHYECKON | xpmuueckuii TI0JIOKHUTENBLHOTO
JIa60paT0pI/II/I. JJIEMEHT, OTHOILICHHS K
KJ'IaCCI/I(bI/IKaI_II/IH IIKOJIC, IOHUMAaHUs
BEILIECTB HEOOXOANMOCTH
YUEHHUS,
BBIPAKEHHOI'O B
npeo0afaHuK
y4eOHO-
MTO3HABATENIBHBIX
MOTHUBOB U
MpeANoYTEHU U
COIIMAJILHOTO
croco0a OIeHKH
3HAHUM;
2.®opMupoBaHUe
BBIPAYKEHHOM
YCTOWYMBOU
y4eOHO-
[I03HABATEJILHON
MOTHBAIINH YUCHHUS
58. | Ilpakmuueckas paboma Ne9. Hcnonb30BaHue 1. OpueHTanus Ha K.YYII. 1 PeakTUBHI U
6 Oﬁpamenue CO CMEKJIOM ma00paTOPHOTOO00P | MOHMMAHWE MPUYMH  YMEHHs paboTath B XHUMHYECKOE
( czubanue CMeKIsaHHOl YAOBaHUS U ycrexa B yu4eOHOM napax. o0opyoBaHUE
mpyoKu, uzzomoeyenue: CTEKJITHHOM MOCY/bl, | AEATEIbHOCTH; IL.YVYA.
nunemkKu; Kanuinapoe; MIpOBEIEHUE 2. Y4ebHo-
npocmeﬁ wux y3jioe, HECJI0XXHBIX [103HABATENbHBIN
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npocmeiwiux npudopoes)

SKCIIEPUMEHTOB AJIs1
JI0Ka3aTelbCTBa
BBIJIBUTAEMBIX
TIPEIIOJIOKEHUH;
OITMCaHHE
Pe3ynbTaToOB 3TUX
pabot

HMHTEPEC K HOBOMY
yueOHOMY
MaTepHainy u
crocobam pernieHus
HOBOW 4acCTHOM
3a1auu

VMennst  HaOIIOIATH,
JlenaTth  BBIBOABI IIpH
MIPOBEJICHUH OITBITOB.
P.YVI.

YMenne
CaMOCTOSITEILHOTO
BEICHUSA
JKCIIEPUMEHTAIHLHON
eI TEILHOCTH,
OITMCHIBATH
XUMUYECKUE PEaKInHy,
Ha0JII0JaeMBIE B XOJI€

IKCIIEPUMEHTA.
59. | XUMHYECKHUI aHAJIN3: 3HAHUE OCHOB 1.0pueHTanus Ha K.YV PeaktuBsl u
Ka4yeCTBEHHEIN U XHMHIYECKOTO MOHMMaHueE Mpu4YuH 1. YMeHue XUMHYECKOE
KOJIMYECTBECHHBIN AHATH3A ycrexa B yueOHOM JIOTOBaPUBATHCS U obopynoBanue

eI TEIBHOCTH;

2. YyebHo-
MMO3HaBaTEIbHBIN
WHTEPEC K HOBOMY
yueOHOMY
MaTepHaity u
crocobam pernieHus
HOBOM YaCTHOH
3aJa4u

MPUXOIHUTH K 00IIeMy
PELICHUIO B
COBMECTHOMU
JIeSITeTIbHOCTH;
2.YmeHue
MPOIYKTUBHO
paspemarb KOH(GINKTHI
Ha OCHOBE y4eTa
HWHTEPECOB U NMO3ULIUN
BCEX €ro Y4aCTHUKOB
ILYYA.

1. ®opmupoBath
yMEHHE IIPOBOIUTH
CpaBHEHHUE U
KJaccu(UKaIHIO 10
3aJJaHHBIM KPUTEPHSIM;
2.®opMHpOBATH Y
yUaIuxcst
MIPE/ICTABIICHUE O
HOMEHKJIaType
HEOPTaHMYECKUX
COEIMHEHU.

P.YYA.

1. YMeHue yuuTsiBaTh
BBIJICJICHHBIE YUUTENIEM
OpPUEHTHUPBHI 1eHCTBUA
B HOBOM y4eOHOM
MaTepHale B
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COTPYJIHUYECTBE C
YUHUTEJIEM;

2. YMmenue
MJIAHUPOBATh CBOU
IEUCTBUSA B
COOTBETCTBHUHU C
MOCTaBJICHHOMN
3aa4eil U yCIO0BUSIMU
ee pean3alluu.

60. | TeopeTnueckue OCHOBBI | YMenue o0bsicHATH | 1.PasBurme K.YV/. PeakTuBsl 1
OITBITHO-YKCIIEPUMEHTAJILHON M | 3aKOHOMEPHOCTH BHYTpEHHEU 1. YMenue: XHMHUYECKOE
MPOEKTHOM JAEATEIbHOCTH. HU3MEHEHHS CBOMCTB | TO3UIIAU * CTPOUTDH MOHSTHBIE obopyoBaHue

BEIICCTB , 3HAHUE IIKOJIbHUKA Ha JUTS TTapTHEpa
OCHOB YpOBHE BBICKa3bIBaAHMUS,
9KCICPUMCHTAIBHOW | MOJOXHUTEIBHOTO YYHUTHIBAIOIINE, YTO
U MPOSKTHON OTHOIICHHS K MapTHEP 3HAET U
JeATEIHOCTH IIKOJIE, MOHMUMAaHKsl  BHJINT,  YTO HET;
HEOOXOAUMOCTH * 33]1aBaTh BOMPOCHI;
yueHus, * KOHTPOJIUPOBATH
BBIPAJKEHHOTO B JIEWCTBUS NapTHEPA.
npeoOaiaHun LYV
y4eOHO- YMeHue:
MO3HABATEbHBIX * OCYIIECTBIISTh AaHAJN3
MOTHBOB U 00BEKTOB C
MMpeANnoOYTCHUN BBIJICJIICHUEM
COLMAJIBHOTO CYIIECTBEHHBIX U
croco0a OIeHKH HECYIIIeCTBEHHBIX
3HAHUH; MPU3HAKOB,;
2.dopmupoBaHue * OCYIIECTBIISITh CHHTE3
BBIPKEHHON KaK COCTaBJICHHE
YCTOMUYUBOM LIEJIOTr0 U3 YacTeH.
yueOHo- P.YV].
[103HABATEIbHOU YMenust:
MortuBaiuu ydenus.  1.0cymecTBisaTh
WUTOTOBBIN U
MOIIArOBBIIl KOHTPOITh
0 Pe3yJbTaTy;
2. AJleKBaTHO
BOCIIPUHUMATH OLIEHKY
YUHUTES;
3. Paznuyate ciocob u
pe3yIbTAT ACHCTBHSA

61. | BerOop TeMbI IpoeKTa. VMeHue Pa3BuBath K.YY].

HJ‘IaHI/IpOBaHI/Ie JEATCIBbHOCTH. TJIAHUPOBATH CIIOCOOHOCTH K 1. YMmenue
COOCTBEHHYIO CaMOOIICHKE Ha JIOTOBAPHMBATHCS U
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OKCIICPUMCHTAJIbHYTO
JCATCIBHOCTD ,
YMCHUE BBIIBUTI'AaTh
THUIIOTE3bI, CTABUTH
TIPOCKTHBIC 3a1a4H.

OCHOBE KpUTEPUs
YCIEUIHOCTH
y4eOHOM
JIeSATEIbHOCTH

NPUXOJUTH K 00IIeMy
PELICHHUIO B
COBMECTHOMH
JIeSITeTTHHOCTH;
2.Ymenue
MIPOYKTHUBHO
paspeniath KOHQIUKTHI
Ha OCHOBE yyeTa
WHTEPECOB U MO3UIIUN
BCEX €r0 YYaCTHHKOB
IL.YVYA.

1.YMeHue npoBOAUTh
CpaBHEHHE U
KJIacCU(UKAIHIO IO
3aJaHHBIM KPUTEPHSIM;
2. ®opmupoBath y
YYaImxcst
MIpeJCTaBICHUE O
HOMEHKJIaType
HEOPTaHUYECKUX
COEIMHEHU I

P.YVI.

1.YMeHue yunuTeIBaTh
BBIJIETICHHBIE YUUTEJIEM
OPUEHTUPHI NCHUCTBUS
B HOBOM yueOHOM
MaTepHale B
COTPYIHHUYECTBE C
YUHTEINEM;

2. YMeHue
TJIAHUPOBATH CBOU
JIEUCTBUS B
COOTBETCTBHUH C
OCTaBJICHHON 3aauen
U YCIIOBUSAMH €€
peanu3aIim.

62.

IloaroroBka npoekra.Coop
nHbOPMAITUH o JIaHHOU
Teme.MoaeaupoBaHue
MIPOCKTHOM JIESITEIIBHOCTH.

YMeHue
IUIAaHUPOBATH
COOCTBEHHYIO
9KCTIEPUMEHTAIBHYIO
JeATEeNBHOCTD ,
yYMEHHE BBIIBUTATh
TUIIOTE3bI, CTABUTH
MPOCKTHBIC 3a/1a4H,
coOmparp

1.Pa3BuTHE
BHYTpPEHHEN
MO3UITUH
LIKOJILHUKA Ha
CaMOCTOSITENIEHOE
MPOEKTUPOBAHUE
y4eOHOM
JIESITETTHHOCTH

K.YY/].

1. Ymenue:

. CTpOI/ITb IIOHATHBIC
JUIsl TapTHEpa
BBICKA3bIBAHUS,
YYHUTBIBAIOLIUE, YTO
MapTHEpP 3HAET U
BUJIUT, @ YTO HET;

* 33/1aBaTh BOMIPOCHI,

PeakTuBbl 1
XHMHUYECKOE
obopynoBanue
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nHpopManuio u3
Ppas3IMYHbIX
HCTOYHUKOB,
AHAIIM3HPOBATH,
MOZEIUPOBATh
9KCIIEPUMEHT

2.®opmupoBaHUe
BBIpa)KEHHOU
YCTOHYHMBOM
y4eOHO-
MO3HABATEIbHOU
MOTHUBAINH yUEHHUS

* KOHTPOJIUPOBAThH
JIEHCTBUS TTapTHEPA.
ILYVYA.

YwMmenue:

* OCYUIECTBIISATH aHAIHU3
00BEKTOB C
BBIZICTICHHUEM
CYILIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBISITh CUHTE3
KaK COCTaBJICHUE
1IEJIOr0 U3 YacTeu.
P.YVI.

YMenus:
1.0cymecTBiaTh
HTOTOBBEIH H
MOIIaroBbIil KOHTPOJIb
0 pe3yibTary;

2. AnekBaTHO
BOCIIPUHUMATH OLIEHKY
YUUTENS;

3. Paznuuats croco0d u
pe3yJIbTaT AeHCTBUS

63.

Brimonaenue YICOHBIX
MIPOEKTOB, OTIBITHO-
9KCIIEPUMEHTAIBHBIX pPadoT.
IIpakTnyeckne padoOTHI 1O
TeMaM NPOEKTOB y4AIIHXCS

Hcnonws3oBanue
11a00paTOPHOTO000D
yIOBaHHS U
CTEKJISIHHOM MOCY ITb,
MPOBECHHUE
9KCIIEPUMEHTOB IS
JI0Ka3aTeJIbCTRA
BBIABUT'ACMbIX
MPEANOI0KEHU;
OIUCaHKe
PEe3YIIBTATOB ATUX
pabot

K.YY/].

1. YMmenue
JIOTOBapUBATHCA U
MPUXOINTH K 00IIeMy
PEIICHHIO B
COBMECTHOM
JIESITEIILHOCTH;
2.YMmenue
MIPOYKTUBHO
pa3penratb KOH(QINKTHI
Ha OCHOBE y4eTa
HHTEPECOB U MO3HUIIHI
BCEX €0 YYaCTHHUKOB
ILYVY/.

1. ®opmupoBaTh
YMEHHUE NMPOBOJIUTH
CpaBHEHHE U
KJaccu(UKaIUIO 110
3a/IaHHBIM KPUTEPHSIM;
2.DopMHpOBATH Y
yYamuxcst

PeakTuBbl u
XUMHYECKOE
000pyI0BaHUE
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MpeCTaBICHHUE O
HOMEHKJIaType
HEOPTaHHYECKUX
COEIMHEHUH.

P.YVI.

1. YMeHue yUuTHIBATh
BBIJICIICHHBIC YIUTEIIEM
OpPUCHTHUPHI ICHCTBUS
B HOBOM Yy4eOHOM
Marepuaie B
COTPYIHUYECTBE C
YUHUTEIIEM;

2. YMmenue
IUTAHUPOBATH CBOU
IEUCTBUSA B
COOTBETCTBMH C
IOCTaBJICHHOM

3a1a4eil U yCIOBUAMU
€e pean3aIum.

64.

IloaroroBka y4eOHEIX IIPOCKTOB
K 3aInuTe

Pa3BuBath
CIIOCOOHOCTH K
CaMOOIIEHKE Ha
OCHOBE KpUTEPHS
YCHEITHOCTH
yueOHOH
JIeSITCILHOCTH

K.YY/].

1.Ymenue
HCTIOJIb30BATh PeUb JIIS
PETYIISIIHA CBOETO
NICHCTBHS,
2.AnekBaTHO
WCIOJIb30BaTh PeUeBbIe
cpencTBa AJIs PEeIeHUs
a3 IMIHBIX
KOMMYHHUKATHBHBIX
3a7a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKa3bIBAHHUE,
BJIAJIETH
IUAJIOTUYECKON
(dopmoii peun

P.YVI.

VYmenue
CaMOCTOSTEIBHO
aJIeKBaTHO OIICHUBATh
MPaBUIBHOCTh
BBINOJIHEHUS IEUCTBUS
M BHOCUTD
HEOOXOUMBIE
KOPPEKTHBHI B
HCIOJIHEHUE KaK 10
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XOJly €ro peajn3alyy,
TaK M B KOHIIE
IEUCTBHS.

ILYYA.

YMmenue:
OCYIIECTBIISITH
CpaBHEHHUE U
KJaccu(UKaIHIo,
BBIOUpAst KPUTESPHH IJIS
YKa3aHHBIX JIOTHYECKHX

onepanui;
CTPOUTB JIOTHYECKOE
paccyxaeHue
65. | IIpomexyTouHas arTecTaius. YMeHue oBnafeHus YMeHue oLeHUTh K.YY/.
3ammTa MpoeKTOB HaBBIKAMH KOHTPOJIS | CBOM y4eOHbIC 1.YmMenue

U OLIEHKH CBOEH
JESITENBLHOCTH,
yMeHHE NPEABUIETh
BO3MOYKHBIE
MOCHEACTBUS CBOUX
JIeNCTBUN

JOCTHKCHUA

HCTIOJIb30BATh PeUb JIJIS
PETYIISIIHA CBOETO
JIeUCTBUS;
2.AnekBaTHO
WCIIOJIb30BaTh PeUEBbIe
CpencTBa )i PEeIIeHUs
Pa3TUIHBIX
KOMMYHHKATHBHBIX
3a/1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKA3bIBAHHUE,
BJIAJIETH
IUAJIOTUYECKON
(dopmoii peun

P.YV/.

VYmenue
CaMOCTOSTEIBHO
aJIEKBaTHO OIIEHMBATH
MIPaBUIBHOCTH
BBINIOJIHEHUS IEUCTBHS
1 BHOCHUTH
HEOOXOUMBIE
KOPPEKTUBHI B
HCITOJHEHHE KaK 110
XOJly €ro peajin3alui,
TaK ¥ B KOHIIE
IEUCTBHS.

ILYY]L
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YmMmenue:
OCYIIECTBIISATh
CpaBHEHHE U
KJIAaCCU(HUKAIIHIO,
BEIOMpAst KPUTEPHH IS
YKa3aHHBIX JJOIHYCCKIX

onepanuii;
CTPOUTBH JIOTHUECKOE
paccyKIeHue
66. | IlonroroBka k ' MA: pemenne VMeHHne oBlajieHusl | YMEHHeE OLEHHTb K.YY/I. PeakTHBBI U
MIPAKTUKO OPUECHTUPOBAHHBIX HaBBIKAMH KOHTPOJIA | CBOM yueOHBIE YMmenne XUMHYECKOE
3aJlaHui 1 OLICHKH CBOEH JTOCTIKEHUS CaMOCTOSITEIIFHO o0opynoBaHue
JeSITeIbHOCTH, OpraHU30BBIBATDH
yMEHHE MPEABUIETh yueOHoe JieficTBHE.
BO3MOJKHBIE ILYVYA.
TTOCTICICTBHUS CBOMX YMmenne
JIeUCTBHI peoOpa3oBHIBAThH
HH(POPMAIIHIO u3
OJHOTO BUJA B APYIOM.
P.YVYI.
YMeHue cocTaBisTh
TUTaH peIICHUsI
POOJIEMBI
67.| IlonroroBka k ' MA: pemenne VMeHHe OBNaicHus | YMEHHUe OLICHUTh K.YVY/. PeakTuBhl U
INPaKTUKO OPUCHTUPOBAHHLBIX HaBBIKAMHU KOHTPOJIA | CBOM yueOHBIE YMmeHue XHMHYECCKOC
3aJlaHu i’ 1 OLICHKH CBOEH JIOCTYDKEHUS CaMOCTOSATENIEHO obopyoBaHue
JeSITeIbHOCTH, OpraHU30BBIBATDH
YMCHUE TPEIBUACTD y4eOHoe neiicTBue.
BO3MOJKHEIC ILYVY.
TTOCTICICTBHUS CBOMX Ymenne
JeUCTBUI mpeoOpa3oBHIBATH
nHPOPMALIUIO u3
OJHOTO BUJA B APYIOM.
P.YVI.
YMeHne cocTaBIsATh
TUTaH peIIeHUs
poGIeMbl
68. | O000IIcHNEe, cUCTEMATH3aUs U | 1.3akpennesne 1. YMenne K.YY/I. Pabota ¢
KOPPEKITMS 3HAHUM yJaIuxcs 3HAHUW U PACUETHBIX | OPUEHTHUPOBATHCA YMmeHue TECTaMH
3a KypcC <<9KCHepI/IMeHTaJ'II>Ha${ HaBBIKOB y4-Csl. Ha ITOHUMaHHe CaMOCTOSTEIBHO (MHIUBU
XuMHs-9», 9 kiacc. 2.YMeHue peaThb MIPUYMH ycIiexa B OpraHU30BBIBATD JlyaJIbHbI
TecTOBBIII KOHTPOJIb. TUTIOBBIE IPHUMEPHI y4eGHOM y4ebHOE €
KOHTPOJIbHON JIeSITEIbHOCTH B3aUMO/IEIICTBHE B 3aIaHHs)
paboTsl. rpymme
I.YYA.
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Vmenue:

* OCYILLECTBIIATH aHAIH3
00BEKTOB C
BBIZIEJICHUEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYILIECTBJISITh CUHTE3
KaK COCTaBJICHHE
LIEJIOT0 U3 YacTeMn.
P.YVI.

YMenus:
1.0cyuiecTBasATH
HTOTOBBLINA U
TMIOIIarOBbI KOHTPOJIb
10 pe3yNbTary;

2. AnexkBaTHO
BOCIIPHHUMATE OLIEHKY
YUYNTEIS;

3. Pa3znuuath ciocod u
pe3yNbTAT ICHCTBHUS
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