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PaGouasi nporpaMmma BHEYpPOYHOM 1eATEILHOCTH «XHUMUSD)
AJ1s1 9 KJ1aCCOB € HCIO0JIb30BaHUeM 00opynoBaHus neHTpa «Touka pocray»
PaGouasi nporpaMma cocTaBjieHa HA OCHOBE CJIeYIOLIUX JOKYMEHTOB:

- ®enepaiabHBIM 3aKOHOM OT 29 nexabpst 2012 r. Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit depepannn» (C U3MEHEHUSMH U JIOTIOTHEHUSIMH );

- @egepasibHbBIM TrOCYJapCTBEHHBIM O00pa30BaTEIbHBIM CTAHAAPTOM HAyaJbHOIO O0IIEro oOpa30BaHMs, YTBEPXKIAECHHBIM IPHUKA30M
MunuctepctBa obpa3oBanusi u Hayku Poccmiickoit @enepanuu ot 31 mas 2021 roma Ne 286 «O0 yrBepx)acHUH (QeIepallbHOTO TOCYIaPCTBEHHOTO
00pa30oBaTEeNbHOIO CTAaHAAPTa HayaJlbHOro oO0Iiero obpa3zoBaHus» (B pelakuuu NpuKa3oB MuHucTepcTBa oOpa3oBaHus M Hayku Poccuiickoit
®deneparun ot 29 nexabps 2014 rona Ne 1644; ot 31 gexadpst 2015 roma Ne 1577);

- MeepalbHBIM I'OCYapCTBEHHBIM 00pa30BaTeIbHbIM CTAaHAAPTOM OCHOBHOT'O 00ILEro 00pa3oBaHMsl, YTBEP)KICHHBIM NPUKa30M MuHUCTEpPCTBA
obpazoBanus u Hayku Poccuiickoit @enepanuu ot 31 mas 2021 roxa Ne 287 «O6 yrBepkaeHnu (heaepaibHOro rocyaapcTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOI'O 00IIero oopazoBaHus» (B peJakiuu Mpuka3oB MuHucTepcTBa 00pa3zoBaHus U Hayku Poccuiickoit @enepanuu ot 29 nexadps
2014 roga Ne 1644; ot 31 nexabps 2015 romga Ne 1577);

- @enepaibHBIM FOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CpeJHEro olmiero o0pa3oBaHus, YTBEPKICHHBIM IPUKa30M MUHUCTEpPCTBA
obpasoBanus u Hayku Poccuiickoit denepammu ot 17 mast 2012 roga Ne 413 «O6 yTBepxaeHnu ¢penepaibHOro roCyaapcTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa cpeqHero obiero oopasosanus» (B pen. [IpukazoB Munobpuayku Poccun ot 29.12.2014 Ne 1645, ot 31.12.2015 N 1578, ot 29.06.2017
Ne 613);

- [Iucemom Munnpocseuienust Poccun ot 31.05.2022 r. Ne TB-977/02 «O HanpaBieHHH METOANYECKUX pexkoMmeHnanuil « Touka pocTta» (BMecTe
¢ «MeTonYecKMMH PEKOMEHIALUSAME 110 CO3/IaHUI0 M (PYHKIIMOHUPOBAHMIO B 00I€00pa30BaTEIbHBIX OPraHU3ALUAX, PACTIONOKEHHBIX B CEIbCKON
MECTHOCTHU M MaJIbIX TOpojax, LIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOU U TEXHOJIOTMUECKOI HANPaBICHHOCTEN);

- [IucekmoM MuHucTepcTBa 006pa3oBanus U Hayku Poccuiickoit denepanuu ot 18 Hos10pst 2015 roma Ne 09-3242 «Metoandeckre peKOMEH1aluu
10 MPOEKTUPOBAHUIO JOMOJHUTENBHBIX 00111€00pa30BaTEIbHBIX IPOrPaMM»;

- Ilpukazom MunucrepcTBa npocsenienus Poccuiickoit ®@eneparnun ot 12 aBrycta 2022 r. Ne732 «O BHeceHHU W3MEHEHMH B (enepaabHbII
roCy/lapCTBEHHBIN 00pa30BaTENIbHBIN CTaHIApPT CPEAHEro OO0IIEero 0O0pa30BaHMS, YTBEPXKACHHBINM MpHKa3oM MuHHCTepcTBa 00pa3oBaHMsS M HAYKU
Poccuiickoit @enepanuu ot 17 mast 2012 r. Ne 413»;

- Ilpukazom MunucrepctBa obpa3zoBanusi u Hayku Poccuiickoit @enepauun ot 23 asrycra 2017 roma Ne 816 «O0 yrBepxnenun Ilopsinka
NIPUMEHEHHsI OpraHU3alMIMH, OCYIIECTBISIOIIUME 00pa30BaTeNIbHYIO JESTEIbHOCTh, JIEKTPOHHOTO OOYyuYeHMs, AMCTAHIMOHHBIX O0pa30BaTeIbHbBIX
TEXHOJIOTHH MpH peanu3aii 00pa3oBaTeIbHbIX IPOrpaMm»;

- [Ipukazom Munuctepcrsa [Ipocsemmenust Poccuiickoii @enepauuu ot 27 urons 2022 roxa Ne 629 «O06 yrBepkaenuu [lopsiaka opraHuzanuu u
OCYILIECTBIIEHUS 00pa30BaTEIbHON AESTENbHOCTH MO JOTOIHUTEIbHBIM 00111e00pa30BaTeIbHBIM IPOrpaMMamM»;

- IlocraHoBieHHEM TJIaBHOTO TOCYJAapCTBEHHOTO caHuTapHoro Bpada Poccwiickoit @enepannu ot 30.06.2020 Ne 16 «O06 yTBepkaeHUU
canutapHo-3nuAemMuoiorudeckux mnpasuwin CII 3.1./2.4 3598-20 «CaHuTapHO-3MHUAEMHUOJIOTHYECKHE TPeOOBaHUS K YCTPOWCTBY, COAEPKAHUIO U
OpraHu3aiy padoThl 00pa30BaTEIbHBIX OPraHU3AIMM U JPYTUX OOBEKTOB COLMAIBHONH HMHOPACTPYKTYPHI JUIS AETel M MOJIOJIEXKU B YCIOBHSIX
pacnpocTpaHeHus: HoBoM KopoHaBupycHoi nnpexunu (COVID-19)y;
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- [locranoBnenueM I J1TaBHOrO ToCydapCTBEHHOTO caHMTapHOro Bpada Poccuiickoirt ®@enepamuu ot 28.09.2020 Ne 28 «O0 yTBepKAcHUU
canutapabeix npaBun CII 2.4.3648-20«CaHuTapHO-31HUIEMUOTIOTHICCKHE TPEOOBAHHMSA K OpraHU3alMsAM BOCHUTAaHUS W OOYYECHHS, OTIObIXa M
03/I0POBJICHUS JETEH 1 MOJIOJICKN;

- [locranoBnenueM ['maBHOTO TOCyAapcTBEHHOro caHuTapHoro Bpada Poccmiickoit ®enepammm ot 28.01.2021 No 2 «OO6 yTBepkacHUU
caautapubix npaBui CII 1.2.3685-21« ' urneHndeckre HOPMATUBBI U TPEOOBAHUS K 00€CIIeYCHHIO O€30MaCHOCTH U (MJIH) OE3BPEIHOCTH /ISl YSIIOBEKA
(hakTOpOB Cpelibl OOUTAHUSY;

- Meroanueckumu pexkomengammsmu MP 3.1/2.4.0178/1-20 «PekomeHmanuu 1Mo opraHu3anud paboThl 00pa3oBaTENbHBIX OpraHU3alUi B
YCIIOBHUSIX COXpaHEeHHs puckoB pactpoctpanenus COVID-19», yrBepxkacHHbie DenepalbHONW CIy)KO00W MO HaA30py B cdepe 3aluThl IMpaB
notpeduTeneit u 6maromnonyuus yenoseka 08 mas 2020 rona;

- YcraBoMm mikouibl, JIutiensueit Ne 5417 ot 28 mapra 2017r.;

- [lonoxxenunem o LlenTpe 0Opa3zoBaHus €CTECTBEHHO-HAYYHOM U TEXHOJIOTMUECKOW HarnpaBiieHHOCTel «Touka poctay MBOY COUI Ne 18 um.
A.IL. JlsnunHa cranuubl Ypyxcko, yrBepxkaeHHbIM npukazoM MBOY COILL Ne 18 um. A Il Jlanuna ctanuuel Ypyxckoi ot 12 auBapst 2021 roma Ne
13 «O co3npanum Ha 6a3e MBOY COLI Ne 18 um. A.IL. JIsnuna cranuisl Ypyxckoit LleHTpa 0OpazoBaHus €CTECTBEHHO-HAYYHOU U TEXHOJIOTHUECKON
HampaBlieHHOcTel «Touka pocTay.

Y4eOHO-MeTOoAUYECKOE 0O0ecTeueHHe Kypca XUMUM OCHOBHOM 00111e00pa30BaTe/IbHOM HIKOJIbI
1. Pymutuc I'. E. Xumus. 9 xnacc. ®I'OC: yued. ans obmeodbpazosar. yupexxkaenuii / I'. E. Pymsutuc, ©. I'. ®enpaman. — M.: [Ipocemenue,
2019.
2. Xumus: 9 KJ1.: 9JIEKTPOHHOE MPHIIOKEHHE K YUSOHUKY.

3. Tapa H. H. Xumus. Pa6oune nporpammsl. [IpenmerHas nunust yae6uukos I'. E. Pynsutuca, ©. I'. ®enpamana. 8—9 knacest / H. H. I'apa. —
M.: IIpocBenienue.

4. TaOpyceaH. 1. Xumus: pabouas terpanas: 9 k. / H. U. I'abpyceBa. — M.: [Ipocserienue.

5. Tapa H. H. Xumus: 3agaunuk c «mmomommuaukom»: 8—9 kit. / H. H. T'apa, H. . I'abpyceBa. — M.: [Ipocsenienue.

6. Panmeuxwuit A. M. Xumus: nuaaktudeckuii Matepuai: 8—9 ki. / A. M. Pagenkuit. — M.: [IpocBemienue.

7. TapaH. H. Xumusa. Ypoxku: 9 xi. / H. H. I'apa. — M.: IIpocsermienue.

8. boposckux T.A. Tectsl no xumMuu. A3ot u gocop. Yriepoa u kpemuuit. Meramnsl.9 kiacc: k yueonuky I'. E. Pynsutuca, @. I'. ®enpamana

«Xumus. 9 kmacey. ®I'OC (xk HOBoMy yueOHHMKY) — M.: UzmarensctBo «Ok3ameny», 2017. — 1llc. (Cepusi «YueOHO- METOIMYECKUI
KOMILIEKTY).

9. boporckux T.A. Tectsr mo xumuu. Kimaccupukanusi XUMHUYECKHUX peakiuil. XUMHUYECKHE PEaKkIMH B BOJIHBIX pPacTBOpax. [ ajoreHsl.
Kucnopon u cepa. 9 kmacc: x yuebnuky I'. E. Pymsuruca, ®@. I'. ®enpamana «Xumus. 9 knacey. @I'OC (x HOBoMy yueOHHMKY) — M.:
W3narenbctBO «OK3ameny, 2017. — 109 c. (Cepus «Y4eOHO-METOTMUECKUI KOMITIIEKT).

10. Ilepeuens nUQPOBBIX HHPOPMALMOHHBIX pecypcoB MHTepHeTa:

IlepeyeHb 1OCTYNHBIX HCTOYHUKOB HH(OPMALIMHU
B pasnene npezcTaBieH CIMCOK KHUT U CCBUIOK HA CaThI, B KOTOPBIX 0oj1ee MoApoOHO OCBELIEHBI pa3IMyUHbIe aCTIEKThl pacCMaTPUBAEMBIX BOIPOCOB.
1. Bacunwes B.II., Mopo3zosa P.I1., Kouepruna JI. A.IlpakTukyMm no aHanuTu4yecKoil xuMuu: Yue6. nocodbue 1 By30B.— M.: Xumus, 2000.—
328 c.
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I'pocce 3., BaiicmanTtens X. Xumus aiis 110003HaTeabHbIX. OCHOBBI XUMHUH U 3aHUMAaTeIbHbIe OonbIThLI J[P.1974.I1ep.c nem.— JI.: Xumusi,
1979.— 392 c.

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

Kumun 1. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBonctBo mist cryaeaToB.— M.: MITY, 2006.— 322c.

Hcnons3oBanue mudpoBbIxX Jaboparopuii mpu odyueHnn xumun B cpenneit mkomne/ becnanos I1. U. Jopodees M.B., XKwmun JI.M., 3umuna
A.N., OpxexoBckuii [1.A.— M.: BUHOM. JlabopaTtopust 3nanuii, 2014.— 229 c.

Kpucramnsl. Kpucramnoruaparer: Metoauyeckue ykazanus K gabopatopasiM padoram. Mudraxosa H.I., [Terposa T.H., Paxmatymnuna U.
®.— Kazanb: Kazan. roc. TexHomn.yu-t1., 2006.— 24 c.

Jleencon 1.A.100 BompocoB 1 OTBETOB 10 XUMHUH: MaTepHasbl Jis IKOJIBHBIX pedeparoB, (haKyIbTaTUBHBIX 3aHATHIA U CEMUHApPOB: Y4yeOHOE
nocobue.— M.: «MznarensctBo ACT»: «M3marenbctBo Actpenby, 2002.— 347 c.

Jleercon U. A. Xumudaeckue peakiuu: TemmtoBoii a¢dekr, papHOBecue, ckopoctb.— M.: OO0 «M3marensctBo Actpens, 2002.— 192 c.
Jlypse O. 1O. CnpaBounuk 1o ananutudecko xumun.— M.: Xumus, 1971.— C.71—89.

Hazaposa T.C., ['pabeukmii A.A., JlaBpoBa B. H. Xumudecknii sxcniepument B mkosne.— M.: [Ipocsenienne, 1987.—240 c.
Heopranunueckas xumusi: B 3 1./ Ilog pex. 0. 1. TpetbsikoBa.T.1: ®u3nuko-XxuMuyeckrue OCHOBBI HEOPTAaHUUECKON XUMUU: YUeOHUK AJIs CTY/.
Boicil. yue0. 3aBefenuii/M. E.Tamm, 10. . TperpsikoB.— M.: M3narenbckuii HeHTp «Akanemusi», 2004.—240 c.

[TerpsinoB U. B. Camoe HeoObIKHOBEHHOE BeliecTBO B Mmupe.— M.: [lemaroruka, 1976.— 96 c.

Crpensuukosa JI. H. 13 gero Bcé caenano? Pacckassl o BemectBe.— M.: fy3a-nipecc.2011.— 208 c.

Cycnennukosa B.M, Kucenesa E. K. PykoBoACTBO 0 NPUTOTOBIEHUIO TUTPOBAaHHBIX pacTBOpoB.— JI.: Xumus, 1967.— 139 c.

@apaneit M. Ucropus cseun: [lep.c anrin./Ilox pen.b. B. HoBoxkunoa.— M.: Hayka. I'naBHas pegaxius Gpusnko-mareMaTHUECKON
mutepatypsl, 1980.— 128 c., un.— (bubnnoteuka «KBaHT»)

Xomuenko I'.I1., CeBactpsinoBa K. 1. OxucnurensHo-BoccTaHOBUTENBHBIE peakiuu.— M.: [Ipocsemenue, 1989.— 141 c.

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

Oprtumo JI.Boga: kHura o caMmoM BaXXHOM BelecTBe B mupe: nep.c pun.—M.: Komnac I'ng, 2019.— 153 c.

YeptkoB U.H., Kyxos I1. H. Xumuueckuii 5KkCriepuMeHT ¢ MaJIbIMHM KojndyecTBaMu peakTuBoB. M.: IIpocsemenne, 1989.— 191 c.

Caiit MI'Y. IIporpamma Kypca XuMuu AJisl ydamuxcsi 8—9 kimaccoB 0011e00pa3oBaTeNbHOMN MIKOJBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

Caiit ®UIIN. OTKpbITHII OaHK 3a1aHUH U1 HOPMUPOBAHMS €CTECTBEHHO-HAYYHOM IPaMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

Caiit Equnas xosutekuus HugpoBbIX 00pa3oBaTebHBIX PECYPCOB.

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

Caiit ®enepanbHblil HEHTP HHPOPMALMOHHO-00pa30BaTEIbHBIX PECYPCOB.

http://fcior.edu.ru/

O0ecneyenne yyammxcs:

1. PymutucI'.E., ®enpaman @.I'. Xumust. 9 kinacc. @I'OC: yueOHuK 17151 001m1eodpazoBatenbHbIX yupexaenuii -M.; [Ipocsemnienue,
2017-2019 rr.
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I'apa H.H. Xumus: 3agauank ¢ «moMomHukomy: 8-9 kimaccel / H.H. T'apa. — M.: [IpocBerienue.

3. bubnuorexka Hay4HO- MOMYJIAPHBIX U3JAHUN JJIs OTYYEHUS TOTIOJIHUTEIbHOW HH(POPMALIUK 110 NpeIMeTy (B KaOMHEeTe XUMUU U B

IIKOJILHOHM OMOJIMOTEKE).

4. DnexTpoHHbIE 00pa30BaTEIbHbIE PECYPCHI.
[TpodunbHbIi KOMIUIEKT 000pynoBaHus LeHTpa «Touka poctay obecrnieunBaeT 3PPEeKTHBHOE TOCTHKEHNE 00pa30BaTEIbHBIX PE3YIIbTATOB
00yyJaroImuMHucs 1o MporpaMmMaM €CTECTBEHHO-Hay4YHOM HAalpaBIEHHOCTH, BO3MOXKHOCTb YIIIyOJIEHHOTO U3Y4EHUS OTAEIbHBIX IPEIMETOB, B TOM
yucie it GOpMUPOBAHUS N300PETATENBCKOT0, KPEaTUBHOTO, KPUTUYECKOTO MBIIIJICHUS, Pa3BUTUS (PYHKIIMOHAIBHON IPaMOTHOCTH Y 00YYarOIIUX Csl,
B TOM UYHCJI€ €CTECTBEHHO-HAYYHOW U MaTeMaTUYeCKOH.
OKCIIEpPUMEHT SBISETCS UCTOYHUKOM 3HAHUN M KPUTEPUEM UX UCTHHHOCTHU B Hayke. KoHIenus coBpeMeHHOro 00pa30BaHus MOApa3yMeBaeT, 4YTo B
y4eOHOM 3KCIEPUMEHTE BEAYILYIO POJIb I0JIKEH 3aHATh CAMOCTOSITEIbHBIN UCCIIE0BATENIbCKUN YIEHUYECKUH SKCIIEPUMEHT.
COBpeMeHHI)IG OKCIICPUMCHTAJIBHBIC UCCIICAOBAHUS 110 XUMUH YKC TPYAHO IPCACTABUTH 0e3 HUCII0JIB30BaHUS HE TOILKO AHaJIOT'OBBIX, HO 1 LII/I(i)pOBI)IX
U3MepUTeNbHbIX Mpudopos. B @enepansrom ['ocynapcrBenHoMm ObpaszosarensHom Crangapre (PI'OC) mponucaHo, 4TO OJHUM U3 YHUBEPCAIbHBIX
yT-I€6HI>IX IIGP'ICTBI/IIZ, HpI/IO6p€Ta€MI)IX ydyaluMucs, J0JKHO CTaTb YMCHHUC KITPOBEACHUA OIBITOB, IMPOCTBIX SKCIICPUMCHTAJIbHBIX I/ICCJIGI[OBZlHI/Iﬁ,
IPSIMBIX ¥ KOCBEHHBIX U3MEPEHUH C UCIOIb30BAHUEM aHAIIOTOBBIX U U(PPOBBIX U3MEPUTEIBHBIX IPUOOPOBY.
Y4eOHbIi SKCIIEPUMEHT M0 XMMHH, IIPOBOJMMBII Ha TPAJAULIMOHHOM 000py/10BaHNH, 0€3 IPUMEHEHNUs IIU(PPOBBIX Ja00paToOpuii, HE MOXKET MO3BOJIHUTH
B IIOJIHOM Mepe peluTh BCe 33a4l B COBPEMEHHOM 1IKOJIe. DTO CBSI3aHO C PSAOM NPUUUH:

¢ TpagUuIMOHHOC HIKOJIBHOC O6Op}IIlOBaHI/I€ H3-3a OIrpaHUYCHUSA TEXHUYICCKUX BO3MO>KHOCTEH HE IT03BOJISICT MMPOBOAWUTH MHOI'MC KOJIUYCCTBCHHBIC
UCCIIEIOBaHMS;

® JUIMTENBHOCTh MPOBEACHNUS XMMUYECKUX HCCIEIOBAHNI HE BCErJa COrIacyercs ¢ JUIMTENbHOCThIO YUeOHBIX 3aHATHIA;

® BO3MOYHOCTb NPOBEJCHNS MHOTHX MCCIEIOBAHNN OrpaHUYMBAETCA TPEOOBaHUSAMH TEXHUKU O€30MaCHOCTH U JIp.

[Mudposas nadbopaTopHst MOJIHOCTHIO MEHSET METOIUKY U COJEpKAHNUE SKCIIEPUMEHTAIBHON JeSITEIbHOCTH U PEIllaeT BhIIICNePeUHCICHHbIE
HpO6J’I€MBI. H_II/IpOKI/Iﬁ CIICKTP AATYHMKOB IMO3BOJIACT YUAIIUMCA 3HAKOMUTLCS € MapaMETpaMu XUMHUYCCKOTI'O SKCIICPUMCHTA HC TOJIBKO Ha
KayeCTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHe. Lludposas mabopaTopust M03BOJISAET BECTH JUTUTENbHBIM SKCIIEPUMEHT JaXKe B OTCYTCTBUE
AKCIIEPUMEHTATOPA, a YACTOTa MX U3MEPEHUI HEMO/IBJIaCTHA YEIOBEYECKOMY BOCIIPUSTHUIO.

B npornecce popmMHupoBaHUs SKCIEPUMEHTAIBHBIX YMEHUN YYEHUK 00ydaeTcst IPEeACTaBIATh HHPOPMAIIUIO 00 UCCIEJOBAHNH B YETHIPEX BUIAX:

® B B€p6aJ'IBHOMI OIMUCBIBATh SKCIICPUMEHT, CO31aBaTh CIOBECHYIO MOJICJIb OKCIICPUMCHTA, q)HKCI/IpOBaTB BHUMAaHHEC HAa U3BMEPACMBIX BCIMYNHAX,
TEPMHUHOJIOTUHA;

e B TaOJIMYHOM: 3aIIOJHSATH TAOIMIIBI JAHHBIX, JIEXKAIIUX B OCHOBE MOCTPOCHHUS IT'padUKOB (IIPU ATOM Y YYAIIUXCS BOSHUKAET MEPBUYHOE
NpeJCTaBIeHUEe O MaciTabax BEJIHYNH);

e B rpaduuecKoM: CTPOUTH IPaPUKHU MO TAOJIUYHBIM TaHHBIM, YTO AAET BOZMOXKHOCTh MEPeX0/ia K BBIABMKEHHUIO TUIIOTE3 O XapaKTepe
3aBUCUMOCTH MCXK Y BCIIMYNHAMU (HpI/I OTOM YUHUTEIIb IMOKA3bIBACT MMTPECUMYIUICCTBO B BU3yalIM3allun 3aBHCHUMOCTEH MCXKIAY BCINYNHAMU,
HarJIsiJHOCTh U MHOTOMEPHOCTB);

® B BHJICe MaTEMaTUYECKUX YPAaBHEHMI: 1TaBaTh MaTEMAaTUYECKOE ONMCAHHE B3aUMOCBSI3U BEIMUMH, MaTeMaTu4eckoe 0000IIeHueE.

[lepexoxa OT KaXkAOro 3Tana rnpeacTaBieHust HH(HOPMAIMK 3aHUMAET JOBOJILHO OOJIBIION MPOMEKYTOK BpeMeHH. B 7—8 kitaccax 3ToT mporece
Heo0X0/IuM, HO B CTapUIMX KJIaccax MOKHO ObLTO ObI 3TO BpeMs NOTPATUTh Ha pelieHre 0oJiee BaXXHBIX 3a/1a4. B aTom minane nudpossie 1abopaTopuu



CYIIECTBEHHO SKOHOMSAT BpeMs. DTO BpeMsi MOXKHO OTpatuTh coriaacHo ®I'OC Ha popMHUpOBaHUE UCCIIEIOBATEILCKAX YMEHUN yUaITUXCsl, KOTOpPBIE
BBIPAXKAIOTCS B CICAYIOIIUX NEHCTBHAX:

orpeeNieHUue MpoOIEMBL;

IIOCTAaHOBKA HCCIIEI0BATENIbCKON 3a/1a4H;
ITaHUPOBAHUC PCIICHUS 3aJa4H,

MMOCTPOEHUE MOJIEIIEH;

BBIABHUKCHHUEC TUIIOTEC3,

AKCIEPUMEHTAJIbHAS POBEPKA TUIIOTES;

aHaJIM3 TAHHBIX SKCIIEPUMEHTOB WU HAOJIOACHMIA;
(dhopMynpoBaHUE BBIBOJIOB.

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBbI
BHEYPOYHOM 1eATeJIbHOCTH «XMMHUD)
AJIS1 9 KJIACCOB € HCNOJIb30BaHMeM 000pyaoBaHus HeHTpa «Touka pocray»
C ONUCAHNEM YHUBEPCAIbHBIX Y4eOHBbIX A€l CTBU, JOCTUTAeMbIX 00y4aI0IIMMHUCS

JIn4HOCTHBIE pe3yJIbTAThI
OOyuaronmiicst HOTYIUT BO3MOXKHOCTD I (POPMHUPOBAHUS CIEAYIONIMX JINYHOCTHBIX Y'Y /1

OIPEACIICHUC MOTUBAIIUU NU3YUCHU yqe6H0ro MaTepualia;

OIICHUBAHNEC YyCBAMBACMOT'O yqe6Hor0 MaTrepurajia, UCXOAs U3 COLUAJIBHBIX U JIMYHOCTHBIX HCHHOCTeﬁ;

ITOBBIIICHUEC CBOCTO O6pa3OBaTeJ'H>HOFO YPOBHA U YPOBHS 'OTOBHOCTH K U3YUCHUIO OCHOBHBIX HUCTOPHUYCCKUX CO6BITI/II>'I, CBA3AaHHBIX C
Pa3sBUTUEM XHUMUHU U O6H_ICCTBa;

3HAHUC ITPaBUJI MTOBCACHU B qpesBanﬁme CUTyalluAX;

OlLICHUBAaHUE COLMAJIbHON 3HAYHUMOCTH HpO(i)GCCHfI, CBA3aHHBIX C XHMHCﬁ;

BJIAICHUC ITpaBUJIaMHA 0e30I1acHOr0 O6paIJ_IeHI/IH C XUMHUYCCKUMH BC€IICCTBAMU U O60py,Z[OBaHI/IeM, MMPOABJICHUC AKOJIOTHYECKOH KYJIbTYPBHI.

MeTanpeamMeTHblie pe3yabTaThl

PerynarusHeie
OO6yyaromuiics MOJIy4UT BO3MOKHOCTb JIJIs1 POPMUPOBAHUS CIEAYIOMIUX PEryIsTUBHBIX Y'Y /1:

1[eJenoIaraHue, BKIF0Yast MOCTAHOBKY HOBBIX IIeJIeH, Mpeo0pa3oBaHue MPAKTUIECKON 3a1aui B MO3HABATENbHYIO, CAMOCTOSITENILHBIN aHATH3
YCIOBUH TOCTHKEHUS 1SN HA OCHOBE YUETA BBIICTICHHBIX YUUTEIIEM OPUEHTHPOB JICHCTBUS B HOBOM yu4eOHOM MaTepuale; MIaHuPOBaHUE
MMYTH JOCTUKEHHUS LETEH;

yCTaHaBIIEHUE [IETIEBbIX TPHUOPHUTETOB, BBIJCIICHNE AIbTEPHATUBHBIX CIIOCOOOB JIOCTHKEHUS 1IENIU U BBIOOp Hanbosee 3¢ (HeKTHBHOTO Crocoba;
YMEHUE CaMOCTOSITEIbHO KOHTPOJIMPOBATh CBOE BPEMSI U YIIPABIISATh UM;



yMEHHUE IPUHUMATh PEIICHUs B IPOOIEMHON CUTYyallnH;

MOCTAHOBKA y4eOHBIX 33/1a4, COCTABJICHHUE IJIaHA U TIOCJIEI0BATEILHOCTH JICHCTBUI;

opranu3zaiys pabouero Mecra MnpH BBHIIIOJTHEHUH XUMHYECKOTO SKCIIEPUMEHTA;

MIPOTHO3UPOBAHHE PE3YIIbTATOB 00YyUCHHSI, OLIEHUBAHUE YCBOCHHOTO MaTepraa, OLEHKA KaueCTBa U YPOBHS MOJTYYECHHBIX 3HAHUN, KOPPEKIUS
IUTaHa U crioco0a AeHCTBHS TPH HEOOXOAUMOCTH.

Ilo3HaBaTenbHbIC

OO0yuaromuiicst MOTYyYUT BO3MOXKHOCTH I (POPMUPOBAHUS CIEYIONTUX MO3HaBaTeabHbIX Y'Y /1
® T[IOWCK U BBIJICIICHHE HH(OPMAIIUH;

e aHaNM3 yCIOBUHU U TpeOOBaHUI 3a7a4u, BHIOOP, COMOCTaBIEHNE U 000CHOBAHUE CIIOC00a pEIICHUs 3a/1a4u;

BbIOODP Hanbomnee 3 PEeKTUBHBIX CIOCOOOB PElICHUs 3a]]a4l B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUIA;

BBIIBIDKEHHE M 000CHOBaHHUE TUIIOTE3bI, BBIOOP criocoba e€ mpoBepKH;

CaMOCTOSITENILHOE CO3/JTaHUE alITOPUTMA JESATEIbHOCTH P PELICHUU MTPOOJIEM TBOPUYECKOTO U MTOMCKOBOTO XapaKTepa;

YMEHHUSI XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOSCHUIO U CBOWCTBAM;

OTMCHIBAHUE CBOWCTB: TBEPBIX, KHUJIKHX, Ta3000pa3HbIX BEUIECTB, BHICIICHUE X CYIIECTBEHHBIX IPU3HAKOB;

M300pakeHNe COCTaBa MPOCTEUIITNX BEUIECTB C MOMOIILI0 XUMHUUECKUX (POPMYI M CYIIIHOCTH XUMUYECKUX PEAKIU C MOMOIIBI0 XUMHUYECKHUX

YPaBHEHUH;

e TMpoBeleHUE HAOTIOCHU, OMICaHNe TPU3HAKOB U YCIOBUN TE€UEHUSI XMMUUECKUX PEaKIIUii, BHIMIOTHEHHE XUMHUECKOTO IKCIIEPUMEHTA,
BBIBOJIBI HA OCHOBE aHAIM3a HAOMIOACHUI 32 SKCIIEPUMEHTOM, PEIICHUE 3a1a4, TOMyYeHuEe XUMUYECKON HHPOPMAITH U3 Pa3TUIHBIX
HMCTOYHUKOB;

® yYMEHHE OPTaHM30BbIBATh UCCIIEIOBAHUE C LIETBIO IPOBEPKU TUIIOTES;

® yMEHHeE JIeNaTh YMO3aKII0UeHNUs (MHAYKTUBHOE U 110 aHAJIOTHUH) U BHIBOJIBI;

® yMeHHe 0ObEKTHBHO OIIEHMBATh MH()OPMAIIHIO O BEIIECTBAX U XUMHUECKHUX MPOIECcax, KPUTUUECKH OTHOCUTHCS K TICEBAOHAYYHOM
uHpopMalnu.

KomMMyHHMKaTHBHBIE
OO6yyaromuiics MOJIy4UT BO3MOXKHOCTbH JIJIs1 (POPMUPOBAHUS CIEIYIOINX KOMMYHUKATUBHBIX Y'Y
® IIOJIHOE ¥ TOYHOE BBIPAXKEHNE CBOMX MBICIIE B COOTBETCTBUH C 33Jja4aMU U YCIOBUSAMH KOMMYHHKAIUH;
® aJCKBATHOE UCIIOJIb30BAHHME PEUEBBIX CPEACTB ISl y4acTUs B AUCKYCCUU U apIyMEHTAIMU CBOEH NO3UIMH, YMEHUE IIPEJICTABIISITh KOHKPETHOE
COJIEpKaHUE C COOOLICHUEM €r0 B MUCbMEHHOM U YCTHOH opMe, OIpeesieHre clioco00B B3aUMOAECHCTBUS, COTPYJHUUECTBO B IIOUCKE U cOOpe
uH(pOpMaINH;
e OIpesieNeHue CrIocOO0B B3aUMOJCHCTBHUS, COTPYIHUYECTBO B TIOUCKE U cOOpe MHPOPMALIMH, y4acTHE B AUAJIOre, INIAHUPOBAHNE O0IUX
croco00B padOoThI, MPOSIBICHUE YBAXKUTEIHHOIO OTHOUIEHHS K IPYTHM YYalllUMCS; OMIMCAHNUE COJIEPKaHuUs BBIIOIHAEMBIX IEHCTBUMN C LIEIBIO




OPHEHTUPOBKHU B IPEAMETHO- MPAKTHYECKOM NESTEIBHOCTH; YMEHUS YUUTHIBATh Pa3HbIC MHEHHS U CTPEMHUTBHCS K KOOPIAMHALIMN PA3THUHBIX
HO3UIIMN B

COTPY/HUYECTBE;

(dbopMyIMpoBaTh COOCTBEHHOE MHEHHE U MTO3ULIMIO, apIYMEHTHPOBATh U KOOPAUHUPOBATH €€ C MO3ULMUAMU MAPTHEPOB B COTPYAHUYECTBE NPU
BbIpAOOTKE OOLIET0 peleH sl B COBMECTHOM €ATEIbHOCTH;

OCYIIECTBIISATh B3aUMHBII KOHTPOJIb 1 OKA3bIBATh B COTPYIHUYECTBE HEOOXOJUMYIO B3aUMOITOMOIIIb;

IUTAHUPOBATH 00IIHE CIOCOOBI PA0OTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIHIO, OIICHKY JIeHCTBHUI napTHEPA, yMETh yOeKAaTh;

MCIIOJIb30BATh a/IEKBATHBIC SI3BIKOBBIE CPEJICTBA Il OTOOPaYKEHHSI CBOMX UyBCTB, MBICIIEH, MOTHBOB U MIOTPEOHOCTEN; 0TOOpaKaTh B peUH
(onmcanue, 0OBsCHEHNE) COJIEPIKAaHUE COBEPIAEMBIX JICHCTBUH, KaK B JOpME TPOMKOI COIMATM3UPOBAHHON peun, Tak U B popMe BHYTPEHHEH
peuy;

pa3BUBaTh KOMMYHUKAaTUBHYIO KOMITIETEHIIHIO, UCIIOB3Ys CPEJCTBA YCTHOM M MMCbMEHHONH KOMMYHHKAIIMU TIPU paboTe ¢ TeKCTaMH yIeOHHUKA
"

JONOJTHUTEIBHON IUTEpaTypoid, CIpaBOYHBIMU TaOJIMLAMH, IPOSBIIATH TOTOBHOCTh K YBaXKEHUIO HHON TOUKH 3pEHHs IIPU 00CYXKAEHUU
Pe3yIbTaTOB BHIIOJTHEHHON PAOOTHI.

IIpenmeTrHblie pe3yJibTaThl

OOyyaromuiicst Hay4nuTCS:

MPUMEHSITh OCHOBHBIE METO/bI TTO3HAHMSI: HAOIIOICHNEe, U3MEPEHHE, IKCIIEPUMEHT;

ONHNCHIBAaTL CBOMCTBA TBép)II)IX, KHUAKHUX, ra3006pa3H},1x BCIICCTB, BhIACIIAA UX CYIHCCTBCHHLIC ITPU3HAKH,

PACKPBIBATE CMBICIT 3aKOHA COXPAHCHUSA MaCChl BEIICCTB, aTOMHO-MOJ'IeKYJ'IHpHOI\/JI TCOPHHU,

pasiiniaTtb XUMHYCCKUEC U (1)I/ISI/I‘~I€CKI/IC SIBJICHUA,

Ha3bIBATh IPU3HAKU U YCJIOBUSA NPOTCKAHUA XUMHUICCKUX peaKHHﬁ;

co0roaTh nmpaBuiia 6e30MacHoi paboThI P MPOBEIEHUH OTIBITOB;

MOJIb30BaTHCS JTAOOPATOPHBIM 000PYIOBAHUEM U TTOCYI0H;

MOJIy4aTh, COOMPATh Ta3000pa3HbIe BEIIECTBA U PACIO3HABATh UX; XapaKTepU30BaTh PU3NUYECKIE U XMMHUECKHUE CBOIICTBA OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX COSIMHEHUI, IPOBOJAUTH OTBITHI, TIOJITBEPKIAIOIIIE XUMUIECKIE CBONCTBA H3yUYEHHBIX KJIACCOB HEOPTAHMUYECKUX BEIIECTB;
PACKpBIBaTh CMBICII IIOHATHUS «PACTBOP», BBIYUCIIATE MAaCCOBYIO JOJIFO PACTBOPEHHOIO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C
onpeaeEHHON MacCOBOM JT0JI€H PaCTBOPEHHOTO BEUIECTBA;

XapaKTepU30BaTh 3aBUCUMOCTD (DU3MUECKUX CBOMCTB BEUIECTB OT THIA KPUCTALTUIECKON PEIIETKH, ONPENCATh BU XUMHUECKON CBS3U B
HEOPTaHMYECKUX COCTUHEHHUSIX;

PACKpPBIBATE OCHOBHBIC ITOJIOKCHUA TCOPHUU BHeKTPOHHTquCKOﬁ aucconurannuu, COCTaBJIATh YPABHCHUA BJ'IGKTPOJ'II/ITI/I‘IGCKOI\/'I Jucconuanmuu
KHCJIOT, IIEeJIOYEH, COJIEH U peakIiii HOHHOTO OOMEHa;



® PpacCKpbIBaTh CYITHOCTb OKHUCIIMTCIbHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ, OIpeaAcCiIATh OKHUCIIUTEIIb 1 BOCCTAHOBUTCIIb, COCTABJIATH YPABHCHUA
OKHCIIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKLII/If/’I;

® Ha3bIBATb (baKTopBI, BJIMAKOOIUEC HA CKOPOCTb XHUMHYECKOH pE€aKkuuu;

® XapaKTCpPHU30BATh B3aMMOCBA3b MCKIY COCTaBOM, CTPOCHUEM U CBOMCTBaMH HEMETAJIJIOB U MCTAJIJIOB,
® [IPOBOAMTDH OIBITHI 110 IMOJIYYCHUIO U U3YYCHUIO XUMUYCCKHUX CBOMCTB Pa3JINYHBIX BCIICCTB,

® TI'PAaMOTHO 06pamaTLc>1 C BCIIECTBaMH B HOBCCI[HCBHOI;'I KH3HU.

Oo0yuaromuiicsi MOJY4YUT BO3MOKHOCTh HAYUYHTHCH:

® BBIJBUTATh U IPOBEPSITH SKCIEPUMEHTAILHO TUIIOTE3bl O XUMHUYECKHUX CBOMCTBAX BEUIECTB HA OCHOBE UX COCTaBa U CTPOEHUS, KX CIOCOOHOCTH
BCTYIATh B XUMHUYECKHUE PEAKIINH, O XapaKTepe U MPOIYKTAX Pa3IMUHBIX XUMUYECKUX PEaKIIUii;

® XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHIO M CBOMCTBAM, YCTAaHABIMBATh IPUYUHHO-CIICJICTBEHHBIC CBSA3H MEXAY JaHHBIMU
XapaKTePUCTHUKAMU BEIIEeCTBA;

® COCTaBIIATHh MOJIEKYJISIPHBIC U TTOJIHBIC MOHHBIC YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

® [IPOrHO3UPOBATH CLIOCOOHOCTH BEIIECTBA MPOSBIATH OKHCIUTEIbHBIE HJIM BOCCTAHOBUTEIbHBIE CBOMCTBA C YUETOM CTETICHEW OKUCIICHUS
3JIEMEHTOB, BXOJISIIUX B €T0 COCTAB;

® BBIJBUTaTh U IPOBEPSITH SKCIEPUMEHTAILHO TUIIOTE3bI O Pe3ybTaTaX BO3ACHCTBUS pa3NIuYHbIX (PAKTOPOB Ha U3MEHEHUE CKOPOCTH
XUMHYECKON peaKIlvy;

®  JCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS JIJIs1 SKOJIOTUYECKU TPAMOTHOTO TTOBEJICHUS B OKPYXKAIOIIIEH cpefie;

®  JCIOJIb30BaTh MPUOOPETEHHBIC KIIFOUEBbIC KOMITIETCHIIMH MPU BBHITTOJIHEHUH MPOEKTOB U PEIICHUH YI4eOHO-UCCIEI0BATENbCKUX 3a1a 110
M3YYEHHUIO CBOMCTB, CIIOCOO0B MOMYyUYEHHS M PACIIO3HABAHUS BEILIECTB;

e OOBEKTHBHO OIEHWBATh MH(GOPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOIIECCaX;

® 0CO3HaBaTh 3HAYEHHE TEOPETUUECKHUX 3HAHUH MO XUMHUU TSI MPAKTHUYECKOU IEATeTLHOCTH YEJIOBEKa;
CO3/1aBaTh MOJICIIA U CXEMBI JIJISl pEeIIeHUs YICOHBIX U MO3HABATEIbHBIX 33/1a4; TOHUMATh HEOOXOAMMOCTb COOJIIOICHUS TPEIITUCAHNM,
npeagaraéMbiX B MHCTPYKIHUAX 110 UCTIOIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XMUMHHU U JP.

®opMbI KOHTPOJIA

®opmupoBanue UKT-komMnereHTHOCTH 00yUYarOLIuXCcst
Y4eHuk HaydurTcs:

® HCITOJIB30BATh Pa3HbIC MIPHEMBI TIONCKA HH()OPMAIIMK HA TIEPCOHATLHOM KOMITHIOTEpE B 00Pa30BaTEILHOM ITPOCTPAHCTBE C UCTIOIH30BAHUEM
obopynoBanus nudpoBoi abopatopuu;
® ICIIOJIb30BATh Pa3IMYHbIC CITIOCOOBI XpaHEHUS U BU3yalu3aluyu HHGOPMAIH, B TOM YKcIie, B Tpaduyeckoit popme

@®opMUPOBaHHE KOMIIETEHTHOCTH B 00J1ACTH ONBITHO-IKCIIEPUMEHTAJIbHOH U MPOCKTHOM AeSITeJIbHOCTH



VYdeHUK Hay4uTCs MJIAHUPOBATH M BHITIOIHATH y4eOHOE UCCIIEIOBaHNE U YU€OHBIH MMPOEKT, UCTIONB3Ysl 000PYIOBaHUE, MOJIEIIN, METO/IbI, IPUEMBI,
aJleKBaTHBIE HccIeyeMol npobieme.

VY4eHUK NOJTYYUT BO3MOKHOCTh HAYYUTHCSI CAMOCTOSITENILHO 33 JyMbIBATh, IJITAHUPOBATH M BHIMOIHATH Y4eOHOE HCCIeI0BaHUE, YICOHBIH 1
COLIMAJIbHBIN IIPOEKT 10 €CTECTBEHHOHAYYHOM HAIIPaBICHHOCTH.

Yder pe3yibTaTOB BHEYPOUHOM 1€ATEILHOCTH

@OpMBI ¥ IEPUOJUYHOCTH KOHTPOJIS

Bxon1HO# KOHTPOJIB IPOBOAUTCS B HaUaje y4eOHOTO rojia /Ui MPOBEPKU HAYaIbHBIX 3HAHUN U YMEHUI 00yJarommxcs.

Texyiuit KOHTPOJIb TPOBOAUTCS HA KAXJIOM 3aHATUHU B (OpME TeIarornaecKoro HaOIIkoICHUS.

TecToBbIi KOHTPOJIb OCYILIECTBISIETCS 110 OKOHYAHUH U3YYEHUS KaK0T0 pa3fena.

HpOMG)Ky’l'O'—IHaFI arTecTanud IMPoOBOAUTCA B KOHIIC yT-I€6HOF0 roga B (bopMe 3alIUTHI IIPOCKTA, IMTO3BOJIACT MMPOBECTU aHAJIIN3 PE3YJIbTATUBHOCTHU
OCBOEHUS 00YUAIOLTUMUCS OCHOB OIBITHO-IKCIIEPUMEHTAIBHON U MPOEKTHON JeSATeIbHOCTH JAHHOTO Kypca BHEYPOUHOH AEITeIbHOCTH
<<3KCHepI/IMCHTaJH)Ha$I XUMUS».

Kpurtepun oneHKkH pe3y/ibTaTOB 0CBOEHHS POrPaMMbI Kypca
PaGota oOyuaromuxcs oleHuBaeTCs Mo TPEXYPOBHEBOH IIKaJe, IPEAoaraolleil HaIuIue cleAyoIuX YpOBHEH OCBOEHUS TPOTrPAMMHOTO
MaTepHaia: BBICOKHM, CPEIHUM, HU3KHI.
Bbicokuii ypoBeHb: 00y4aronuiicss 1eMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTH B 00pa30BaTENIbHON 1eATEIbHOCTH,
MPOSIBIISIET MHUIIMATHBY, HE MIPOITYCKAET 3aHATHS 0€3 YBaXKUTEIbHOU MPUUMHBI, IEMOHCTPUPYET BHICOKUIN YPOBEHb 3HAHUI U KOMIETECHIIUHN, BIaIeeT
Ha BBICOKOM TBOPUYECKOM YPOBHE NMPUOOPETEHHBIMHU B X0JI€ U3YUEHUS TPOTPAMMBbl YMEHUSIMU M HABBIKAMU;
Cpennuii ypoBeHb: 00y4Jaronuiicss JEMOHCTPUPYET OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTh B 00pa30BaTEIbHOM 1€ATEIHHOCTH, MPOSIBIISIET
XOPOIINKM YPOBEHb 3HAHUM U KOMIIETCHIINI; MHUIIMATUBHI HE TIPOSIBIIIET, HO CIIOCOOEH MOIIEP)KUBATh MHUIIMATOPA B MpEIaraéMoM ToJie
NEeSATEIbHOCTH, B IOCTATOYHOM CTENEHU BJIa/JEET MOTYyYaEMbIMHU B X0OJI€ U3YUEHHUSI TPOTrPaMMbl YMEHUSIMH U HABBIKAMU;
Hu3skmnii ypoBeHb: 00y4arONIUiics JEMOHCTPUPYET HEIOCTATOUYHYIO OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTH B 00pa30BaTEIbHON NEATEIHLHOCTH,
MOCEIAET 3aHATHS OT Cllydas K CIy4aro, IOKa3bIBaeT yIOBICTBOPUTEIbHBIN YPOBEHb 3HAHUIN M KOMIIETEHIIUH, B 11€JIOM €1a00 BIIaJeeT MoIy4aeMbIMU
B X0JI€ U3yUYEHUS MMPOTPAMMbl YMEHHUSIMHU U HABBIKAMH.
®opmbl pe3yIbTATOB OCBOCHHUS NMPOrPaMMbI BHEYPOYHOMH JeSITeIbHOCTH:

1. OtmeTka ypoBHS TOCTHXKEHUN 00YJArOIIETOCs B TUCTE TEAAroruaeckoro HabJtoICHHS;

2. 3amucu B KypHaje y4éTa 0 pe3yJlbTaTUBHOCTH Y4aCTHUsl O0yUYaIOIUXCsl B MEPOIIPUSATUSIX PA3HOTO BHUJIa U YPOBHS (JIUILIIOM, TPamMoTa,

0J1aro1apHOCTH, IPYTOE);

3. 3amucu B KypHaje yuéTra 00 y4acTHUU B BBIC3IHBIX MEPOPHUITHSIX.
Ouenka TecToBbIX padoT.
TecTsl, cocTOsIINE U3 TATH BOIPOCOB MOXKHO MCIIOJIB30BATh MOCIE U3yUEHHUs Kaxa0ro Marepuana (ypoka). Tect uz 10—15 BonpocoB ucnonb3yercst
JUTSI IEPUOUIECKOTO KOHTpOJist. TecT n3 20—30 BOompocoB HEOOXOAUMO UCIIOIB30BATh JIJISt HTOTOBOTO KOHTPOJIS.
[Ipu olleHMBaHUU UCTIONB3YETCs CIEAYIOLIas IIKaja: AJig TECTa U3 MATH BOIPOCOB



HET OITMOOK — OIIEHKA «5»;
OJIHA OIIMOKA - OLIEHKA «4;
JIBE OITMOKU — OLIEHKA «3»;
Tpu oMOKH — oteHKa «2». s Tecra u3 30 BOnpocos:
25—30 mpaBUIBHBIX OTBETOB — OIICHKA «5»;
19—24 npaBWIBHBIX OTBETOB — OLICHKA «4;
e 13—18 npaBWIBHBIX OTBETOB — OLICHKA «3»;
e MeHbUIE 12 IpaBUIIBbHBIX OTBETOB — OLICHKA «2».
Ouenka pedepara.
Pedepar oreHuBaeTCs MO CIICAYIOIIAM KPUTEPHSIM:
e coOmroaeHre TpeOOBaHMIA K €ro 0pOpMIICHHIO;
e He0OXOAMMOCTb U JJOCTATOYHOCTD IS PACKPBITHS TEMbI PUBECHHON B TeKCTE pedepara nHdopmanuu;
e yMeHHe 00yJaromerocss CBOOOJHO HU3JlaraThb OCHOBHBIE HJIEH, OTPasKEHHBIE B pedepare;
e CIOCOOHOCTH 00YYAIOIIErocs MOHSTh CYTh 33/1aBa€MbIX YWICHAMHU aTTECTallMOHHONW KOMUCCHH BOIIPOCOB U C(HOPMYIHPOBATH TOYHBIE OTBETHI HA
HUX.
OueHka npoekra.
[IpoexT orieHMBAETCs MO CIAETYIOIINM KPUTEPHSIM:
co0utoiIeHre TpeOOBaHUi K ero ohopMIIeHHUIO;
HE0O0XOIMMOCTD U AOCTATOYHOCTH AJISL PACKPBITHS TEMbI PUBEICHHON B TEKCTE MPOEKTa HHPOPMAIUH;
yMeHHe 00yJaroIerocs CBOOOHO U3NIaraTb OCHOBHBIE UJIEU, OTPAKEHHBIE B IPOEKTE;
CIOCOOHOCTH 00YYarOIerocs MOHATH CYTh 33J]aBAEMbIX YJICHAMH aTTECTAIIMOHHOM KOMHUCCUU BOIIPOCOB U CPOPMYITUPOBATH TOUHBIE OTBETHI Ha
HUX.

TemaTuka uccjieq0BaATENbCKUX U MPOEKTHBIX Pad0T ¢ HCMOJIb30BaHHEM 000py10BaHusi HeHTpPa «Touka pocTay:
I/I3y‘~ICHI/I€ IICJIOYHOCTH PA3JIMYHBIX COPTOB MbBIJIa U MOIOIIUX CPEACTB.

WNuaukaTopHbie CBOMCTBA pa3TUYHBIX PACTEHUN U IIBETOB (C omnpeneieHneM pH pacTBopoB).
Ompenenenue KauecTBa XJaeOOMEKapHOU MYKHU U XJjeba.

Omnpenenenne KayecTBa KUCIOMOJIOYHBIX TPOIYKTOB.

Omnpenenenne 3aBUCIMOCTH 3MEHEHHs pH 11eTbHOT0 1 TacTepU30BaHHOTO MOJIOKA OT CPOKOB XpaHCHHSI.
Nzydenne 3¢ (HheKTUBHOCTH pa3IUYHBIX COJEBBIX TPETIOK.

KOHCTPYHPOBZLHI/IC XUMHYCCKHUX I'PEJIOK», OCHOBAHHBIX HAa XUMHUYCCKHUX PCAKIIHAX.

CuHTe3 «MallaXxuTa» B Pa3INYHBIX YCIOBUSX.

N3ydeHne Koppo3uu xkelie3a B Pa3IMYHBIX YCIOBHSIX.

10 Brnusinue cBeTa v KMCIOpO/ia Ha CKOPOCTh Pa3I0kKEeHHs pacTBOPa HOIUAA KA.

©CooNo~wWNE



11. Onpenenenue kauecTBa BOAOIPOBOAHON BOJIBI.

12. XKéctkocTb Boabl. CiocoOb! onpeaesieH st )KECTKOCTH BOBI.

13. bymaxxnast xpomarorpadus. Xpomarorpaduyeckoe pasieieHiue BELIECTB.
14. XpycranpHoe cTek0. MOXXHO JIM UCIIOIB30BaTh JJIsl XpaHEHUS MULIH?

3. COAEP)KAHUE YYEBHOI'O KYPCA

XUMMUS 9 knacc 6a30Bb1ii ypoBeHb (70 4acoB, 110 IVIAHUPOBAHUIO — 68 1)
Beengenne B kype «Xumusa» (2 1)
BBoanblii uHCcTpYyKTaXX 1o Th. XuMust — Hayka SKCIIepUMEHTAIbHAS.
JleMoHCcTpanuOHHBI 3KkcniepuMeHT Ne 1. O3HakomiIeHue ¢ 1a0opaTOPHBIM 000pyA0BaHMEeM; IPUEMBI 0€30IacCHOH PadoThI ¢ HUM.
BxonHoe TecTupOBaHUE IO TEOPETUUECKUM U IIPAKTUYECKUM 3HAHUAM 3a § Kj1ace
Pasjnen 1. MHoroo0pa3ue XuMu4YeCKUX peakiuii B IKcnepuMeHTaaIbHoi xumuu (154) Tema 1. Xumuueckne peakuuu (6 4)
IIpakTuyeckas padora Ne 1 «IlpaBuiia TexHuku 6€30MACHOCTH NPH padoTe ¢ 1a00paTOpHbIM 000pyaoBaHueM. [IpaBuiia moib30BaHus
HArpeBaTeJbHbIMH YCTPOHCTBAMMU»
OBP B 3kcriepuMeHTaIbHON XUMUHU
JlaGopatopuslii onbIT Ne 1 «M3yueHune peakiuy B3auMoJIeHCTBUS CyIb(pHUTa HATPHs ¢ NEPOKCHIOM Bo1opoia» TemnoBoi 3 ekt xumMuaeckux
peakuuil. [lonsaTue 06 3K30- U SHAOTEPMUUYECKUX PEAKIIUSAX.
JleMoHcTpaunoHHbIH onbIT Ne 2 TIpumepsl 3K30- U S3HAO0TEPMUYECKHUX peakiuil. JleMoHcTpannoHHsli onbIT Ne 3 «TennoBoit s ekt pacTBopeHHs
BelIecTB B BOJie» CKOPOCTh XUMUYECKHUX PEAKIIHM
JemoHcTpannoHHbIN onbIT Ne 4 BzaumoielicTBUE IIMHKA C COJISIHOM M YKCYCHOM KHCI0TaMu. B3anMopelicTBre rpaHyJIMPOBAHHOTO IIMHKA U [IMHKOBOMN
IIBUIK C CONISIHOM KuciaoToi. Bzaumoneiictue okcuna menu(Il) ¢ cepHoii KMCIOTON pa3HON KOHIIEHTPALMH NIPU Pa3HbIX TEMIIEpaTypax.
JlaGopatopusliii onbIT Ne 2 «M3meHeHne pH B X0/1€ OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINI»
IpakTuyeckasi padora Ne2. 3yueHue BJIMSIHUSA YCJIOBHII MPOBeeHUsI XUMHYECKOH peaKkIuu Ha eé ckopocTh. JlabopaTopHbIit onbIT Ne 3
«CpaBHHTEIbHAS XapaKTEpPUCTHKA BOCCTAHOBUTENBHOM criocoOHocTH MeTanmoB» [loaroroska k 'MA
Tema 2. JnekTpoaurnyeckasi nuccounanus (9 1)
DNEKTPOIUTHYECKAS AUCCOLMALINS — [VIABHOE YCIIOBUE IPOTEKAHUS PEAKIUI B pacTBOpax.
JemoHcTpannoHHbIN onbIT Ned VcnibITaHue pacCTBOPOB BEIIECTB HA AJIEKTPUUYECKYIO TPOBOUMOCTD. JIBUKEHNE HOHOB B DJIEKTPUUYECKOM II0JIE.
JleMoHCTpannoHHBIN ONBIT NeS «9IEKTPOIUTHI U HEITEKTPOIUTH) DIEKTPOIUTHUECKAs JUCCOLUALUS KUCIIOT, IEN0YeH U Coei.
Jlaboparopusiit onbiT Ned. Mi3MeHeHne OKpacKy MHIUKATOPOB B pa3IMYHbIX cpefax. CUibHbBIE U cIa0ble 3JIeKTPOIUTHI.
JlaGopatopuslif onbIT Ne 5. «CunbHble U cnadble 21eKTpoauThy OrnpeeneHne KUCIOTHOCTH-OCHOBHOCTH CPEIbl MOIYUYE€HHBIX PACTBOPOB C OMOIIBIO
VMHJMKATOpa U 1aTYUKA dJIEKTPOIPOBOJHOCTH



JlaGopaTopublii onbIT Ne 6 «3aBHCUMOCTB 3JIEKTPO-IIPOBOIHOCTH PACTBOPOB CHIIBHBIX 3JIEKTPOJIUTOB OT KOHLIEHTPAIIMH HOHOBY Peakiuy noHHOTO
oOMeHa.

Jlaboparopusriii onbiT Ne 7 «B3anmMoaericTBre THIPOKCH 1A Oapusi C CepHOU KHCIOTOM» Peakiinu noHHOTO 0OMeHa.

JlaGopartopusbiii onbiT Ne 8 Peakiiuu oOMeHa MEX Ty pacTBOpaMHU AJICKTPOJIUTOB.

Jlaboparopusriii onbiT Ne 9 «OOpa3oBanHue coyield aMMOHHSI U U3YYCHHUE UX CBOHCTB

IMpakTnyeckas padora Ne3. «OnpeneneHne KOHIEHTPAUMH COJIH 10 JIEKTPONPOBOJIHOCTH PACTBOPa»

IMuaponus coneid. [loaroroska k TNA

IpakTnyeckas padora Ned. PenieHue 3KCNIePUMEHTAJBHBIX 32124 10 TeMe «DJIeKTpoJuTH4YecKkas nucconnanusp». Th

TecToBBIN KOHTPOJIb MO pa3aeny «MHoroodpasne XUMHYECKUX PeaKIUil B IKCIIEPUMEHTAJIBbHOI XUMHN»

Pazpen 2. [IpakTHKYM 110 M3y4YeHHIO CBOMCTB NMPOCTHIX BelIECTB: HEMETAJIOB H METAJLIIOB, HX coefuHeHni (394) Tema 3. CBoiicTBa
rajioreHos (5 4)

["anorensl: pusnveckre U XUMHYECKHUE CBOICTBA

JlemoHCTpanoHHbIN OnbIT Ne6 Du3nvecKkrne CBONCTBA FaJIOTCHOB.

Jlaboparopusriii onbiT Nel0 Pacio3HaBaHue COJNISTHON KUCIOTBI, XJIOPUIOB, OpOMHIOB, HOAUAOB U foga. Xmop. CBOICTBa U IPUMEHEHHE XJIOpa
JlemoHcTpaunoHHbIH onbIT Ne 7 «3yuenune Gpru3nuecKinx 1 XUMHUECKUX CBOWCTB XJIOPa»

Jlaboparopusriit onbiT Nel 1. OrGenuBaromue cBoiicTBa xiaopa CoequHEHHs TaloreHoB. XJI0pOBOAOPO/I.

JlemoncTpannonHblit onbIT Ne§ lomydyeHne XI0poBo1opoia U pacTBopeHue ero B Boze. Jlaboparopusrii onbiT Nel?2. B3anMHoe BRITECHEHHE TaIOT€HOB
13 pacTBOpoB ux coJjeit Jlaboparopuslit onbIT Nel3. Pacio3HaBaHue COJISIHON KUCIIOTHI U XJIOPUAOB, OpomMu10B, noauaoB [lpakTuyeckas padora Ne
5. «OnpenesieHue coaep:kaHusi XJI0PHI-HOHOB B MUTheBOM Boae» [loaroroska k [ A

Tema 4. CBoiicTBa kucjiaopoaa u cepsl (7 1)

Kucnopon: nmosnyuyeHue 1 XuMU4eCKHE CBONCTBA.

JlemoHcTpanunoHHbIN onbIT Ne 9. «IlonydyeHue u coOupanue KMcaopoa B 1a00paTOpUH U 3alI0JTHEHHE UM Ira30MeTpay

JlaGopatopuslii onbIT Nel4. «I'opeHne cepbl Ha BO3JIyXe U B KUCIOPOIE»

Jlaboparopusiii onbiT NelS. «["openue xenesza, Meau, MarHusl Ha Bo3lyxe U B kuciopozae» Cepa. XuMHUYECKUE CBOWCTBA CEPHI.
JlemoHcTpannoHHbIH onbIT Nel0 . AnotponHsie Monuukauu cepbl. O3HaKOMIIEHHE ¢ 00pa3liaMu cepbl U €€ MPUPOIHBIX coenHeHnH. CoeTMHEeHUs
CEpPBI: CEPOBOIOPO/I, CepoBOOpoAHAs KucioTa. Cynb(uapl.

HemoHcTpaunoHHbIi onbIT Nell O6pa3siibl MpUpoJHBIX CyabGUI0B U cyabdaToB. JlabopatopHsiit onbiT Nel6. KauecTBeHHbIe peakiMy Ha cyabpui-
HOHBI B pacTtBope. [leMoHcTpannonHsblil onbIT Nel2 «llomyyenne cepoBoopoia U U3YYEHUE €T0 CBOKCTBY.

JlaGopatopuslii onbIT Nel7 «CunTe3 cepoBonoposa. KauecTBeHHbIE peakliuu Ha cepoBOOPO U Cyabhuab CoequHenus cepsl: okcun cepsl (1V),
CepHHUCTAs KUCJIOTa U €€ COJIH.

JlaGopatopusiii onbIT Nel8 KauecTBeHHBIE peaklinu Ha CyIb(QHUT- HOHBI B pacTBope. JleMoHcTpannoHHbIH onbIT Ne 13. «M3ydyeHue cBOHCTB
CEpHHUCTOrO ra3za u CepHUCTON KUcIoTh» CoeanHeHus cepbl: okcua cepbl (VI), cepHast KUCIOTa U €€ COJH.

JlaGopatopuslit onbIT Ne19 KauecTBeHHBIE peaklinu Ha Cyiab(aT-uoHbl B pacTBope. CBONWCTBA CEPHOM KUCIIOTHI.

Jlaboparopusrit onbiT Ne20 M3yuenue cBoicTB cepHoit kucioThl [lonroroka k ['TMA

Tema 5. CpoiicTBa a3ora u ¢pocdopa (9 u)



A3oT: pu3nUecKne U XUMUYECKUE CBOWCTBA. AMMHUAK.

Hemonctpannonnslit onbiT Nel4 Th [lonyyenrne ammuaka u €ro paCTBOPEHHUE B BOJIE.

Jlaboparopusrit onbiT Ne 21 «OCHOBHBIE CBOIMCTBa aMMHUAKa

IpakTuyeckas padora Ne 6. «Ilosryuenne aMMuaKa, u3y4eHue ero CBOMCTB.

Conu aMMOHMUSL.

JlaGopartopHplii onbIT Ne22

B3aumopeiicTBue coneil aMMOHMS €O 1eao4yaMu A30THast KUCIIOTA.

JemonctpanuonHbie onbITel NeNel5-17: «ITomyuenue okcuaa azota (IV) u uzydenue ero cBoiictBy»; «Oxuciaenue okcuaa azota (II) mo okcuaa azora
IV)»;

«B3aumonetictBue okcuaa azota (IV) ¢ Bogoit 1 KUCIOpoaoM, OoTydeHUE a30THON KUCIOThD)

Jlaboparopusrit onbiT Ne 23, M3ydeHre CBOHCTB a30THOW KHUCIOTHI

IIpakTuyeckas padora Ne 7. «OnpeaesieHne HATPAT-HOHOB B IUTATEJILHOM PacTBOpe»

Conu a30THOM KMCIIOTHI — HUTPATHI.

JemoHcTpannoHHbIN onbIT Nel18 O0pasibl IpUpPOIHBIX HUTPATOB U (hocdaToB.

JlaGopatopuslii onbIT Ne24 O3HaKOMIIEHHE ¢ a30THBIMU U POCHOpPHBIMU yH0OpeHHsiMU. Pacrio3HaBaHKue a30THBIX YA0OPEHHIA.

Jlaboparopusriii onbiT Ne 25 «Onpenenenre aMMUAYHON CEUTPBI 1 MOYEBUHBDY

dochop. Coenurenus pocdopa: okcua pocdopa (V), oprodochopras kucnora u ee conn. PochopHbie yI0OpeHHS

HemoncTtpaunonHsiid onbIT Ne19 O6pasusl kpacHoro docdopa, okcuaa gochopa (V), mpupoansix hocdaTos.

JlaGopatopuslii onbIT Ne26 «I"openue cepbl 1 dpochopa Ha Bo3ayxe U B kuciaopose» JlaboparopHsiit onbIT Ne27 O3HakOMIIEHHE C a30THBIMU U
dbochopusiMu ynoopenusimu. [loaroroska k THA

Tema 6. CBoiicTBa yriepoaa u kpeMHus (7 4)

VYrnepon, pusnyeckue cBoiicTBa. AJJIOTPONUS yriaepoja: anmas, rpadur, kapOuH, GyuiepeHbl. XUMHYECKUE CBOMCTBA yIiaepo/ia.
JleMoHcTpanoHHbIHN onbIT Ne20 Mojienu KpUcTalIMuecKuX peeéTok anMasa 1 rpagurta. OKCuabl yriaepoja. YTrapHblil U yIIeKUCIbINA Ta3bl. YTOIbHAsS
KHCII0Ta, KapOoHaTh! JleMoHcTpanoHHbIN onbIT Ne21 O6pa3ibl IpUpoIHBIX KapOOHATOB U CHIIMKATOB.

JlaGopatopusliif onbIT Ne28 KauecTBeHHas peakiys Ha yrieKUCIbIi ras.

Jlaboparopusiii onbiT Ne29. KauecTBeHHas peakiiys Ha KapOOHAT-HOH.

JlaGopatopusliii onbIT Ne 30 «B3aumozelicTBue U3BECTKOBOW BOJIBI C YITIEKHUCIIBIM Fa30M»

IpakTuyeckasi padora Ne8. «Ilosryuenue okcuaa yriepoaa (IV) u usyuenue ero cBoiicts. PacnozHaBanue kapooHATOBY.

Kpemuuii u ero coenHeHusl.

JlemoHcTpannoHHbIN onbIT Ne22 O6pa3ibl NpUpPOJHBIX KapOOHATOB U cHiiMKaToB. JlabopaTopHblii (3aHnMaTenbHbIN) onbIT Ne 31 «BripamuBanue
BoJIOpocIel B cuiukaTtHoM kiee» [loaroroska k TMA

KoHnTtpoJubHoe TecTupoBanue no noapasaeny «I[IpakTHKyM 1o M3y4eHHI0 CBOCTB MPOCTHIX BEeLIECTB HEMETAJVIOB UX coeuHenunin» Tema 7.
OO0umue 1 MHAMBUAYAJTbHBIE CBOHCTBA MeTaI0B (11 4)

OO6mume ¢puznueckre 1 XMMUYECKHE CBOMCTBA METAJUIOB: PEAKIIMK C HEMETAJJIaMH, KHCIIOTaMH, COIsIMU. BocCcTaHOBUTEIBHBIE CBOMCTBA METAJIIIOB.
DNEKTPOXUMHUYECKHUN PsiJi HAIPSDKEHNUN METAIIIOB.



Jlaboparopusiii onbiT Ne32. B3auMoaelicTBHE METAIJIOB ¢ pacTBOpaMHu coJield. BzanMopeiicTBre MeTauioB (MarHus, UHKA, kKelle3a, MEJIH) C
pacTBOpaMH KUCJIOT

JlemoHcTpaunoHHbIi onbIT Ne23. M3zyuenue o6pa3oB metamuioB. Lllenounsie Metamibl. CoeiMHEHHS MIETOYHBIX METAIIIIOB

JeMmoHcTpanronHblil onbiT No24 B3anMo1eiicTBHE IETOYHBIX METAIUIOB ¢ BO10W. CBOMCTBA HIEIOYHO3EMETBbHBIX METAJIJIOB U UX COCAUHEHHUIA.
JlemoHcTpannoHHbli onbIT Ne25 B3aumoeicTBie MENOYHO3EMETbHBIX METAJUIOB € BO0M. OOpa31pl BaKHEHIINX NPUPOJHBIX COEAUHEHUI MarHus,
KaJIbLIMS.

CBolicTBa coequHeHNH Kaapus. JKeCTKOCTh BOIBI

Jlabopartopusblii onbIT Ne33. O3HaKOMIJICHHE CO CBOMCTBAMHM M MPEBPAIICHUSIMU KapOOHATOB M THAPOKApOOHATOB.

Jlaboparopusrii onbiT Ne34. YerpaHeHHe ®KECTKOCTH BOJBI B IOMAITHUX YCI0BUSX CBOHCTBA alTFOMUHUS

JlemoHcTpannoHHbIN onbIT Ne26. BaumozeiicTBue aatoMuHus ¢ Booi. O0pa3ibl BaXKHEUITUX MPUPOAHBIX COSTUHEHUHN altoMUHUS AM(OTEPHOCTD
OKCHJIa ¥l TUJIPOKCHUA ATTFOMUHUS.

Jlaboparopusriii onbiT Ne35. ITonydyenne ruipoOKCUAa aTFOMUHUS U B3aUMOJICHCTBHUE €T0 ¢ KUCIOTaMU U Ienoyami. JKemeso.

JemonctpannonHbiit onbIT Ne27. O6pasiisl py xene3a. CxuraHue sxees3a B KUCIOPOE U XIIOpe.

Jlaboparopusriii onbIT Ne 36. «Okucienue xees3a BO BIaKHOM Bo3ayxe» CBONCTBA COEAMHEHMI kKele3a: OKCUIOB, THAPOKCUAOB U coneil sxene3a(ll u
).

Jlaboparopusriit onbiT Ne37 Ionyuenue ruapokcuaos xkeneza(ll) u (III) u B3aumoaeiicTBie UX ¢ KUCIOTaAMU U MIETOYaAMHU.

IIpakTnueckas padora Ne9. Pemienue skcriepuMeHTaIbHbIX 3a/1a4 110 TeMe «OO01ue 1 UHAUBUyalbHbIE CBOMCTBA METAJIJIOBY.

IToaroroBka x ' 1A

KonTpoabHoe TecTupoBanue 1o noapaszzaeny «lIpakTukym o u3y4eHHI0 CBOMCTB MPOCTHIX BEIIECTB METANIOB UX COEIMHEHUI

Paznen 3. OCHOBBI ONBITHO-)KCIIEPUMEHTAJILHOI U MPOEKTHOM JesiTe/ibHOCTH (124)

TexHnka 6€30MaCHOCTH MPU BBIMOJTHEHUN CAaMOCTOSTENILHBIX OMBITOB U AKCIIEPUMEHTOB B JJOMAIIHUX YCIOBHSIX U C HUCIIOJIb30BaHUEM 000PYI0BaHU S
XUMHUYECKOH J1ab0opaTopu.

IIpakTuueckas padora Ne§. OOpaiieHue co CTEKIOM (crTubaHue CTEKISHHOM TPYOKH, H3TOTOBJICHUE: TUIIETKHU; KAlTUJIIPOB; MPOCTEUIIINX y3JI0B;
MPOCTEHIINX TPUOOPOB)

XUMHUYECKUN aHAJIN3: KAYECTBEHHBIN U KOJIMYECTBEHHBIN

TeopeTnueckre OCHOBBI ONBITHO-2KCIIEPUMEHTATBFHON U MPOEKTHOM JAesiTeIbHOCTH. Bp1O0Op TeMbl poekTa. [InanupoBanue AesTEIHbHOCTH.
[ToaroroBka mpoekta. Coop nHboOpMaIuu o AaHHOH Teme. MoenupoBaHie MPOSKTHON AeITeTbHOCTH. BhIMoTHeHHE yueOHBIX MPOEKTOB, OMBITHO-
AKCIIEPUMEHTAIBHBIX PaboT.

IIpakTuuyeckue padornl Ne8-12 o remam mpoekToB yuyammxcs [1oAroToBka yueOHBIX MPOEKTOB K 3aIIUTE

IIpome:xxyTouyHasi arTecTanus. 3a1MTA POEKTOB

ITonroroBka k 'MA, BIIP: pemenue npakTuko OpUEHTUPOBAHHBIX 3a1aHNMN

O06001eHre, CUCTEMATU3AIMS M KOPPEKIIUSA 3HAHUN YYaIIUXCS 32 Kype «DKCIEpUMEHTAIbHASI XUMHUSI», 8 KJ1acc.

TecToBBIN KOHTPOJIB.



3. KAIEHJAPHO-TEMATHUYECKOE IINTAHUPOBAHHUE
BHEYPOYHOIi iesiTeJIbHOCTH « XHMHUD - 9 Kiacc (68 yacoB)

€ YKa3aHHMeM MCI0JIb30BaHUA 000py10BaHuA HU(PPOBOI J1adopaTOpuu
«Touka pocra»

Ne Tema ypoka Koua-Bo Hara Y4eOHuUK, 000py10BaHHE
n/n 4acoB

1. | Beoanslii uactpykrax no Th Xumuss — Hayka Texnuka Oe30macHOCTH B KaOUHETE
JKCIIEPUMEHTAJIbHAS. xumuu nenrtpa «Touka Pocra»

2. | JdemoHCcTpanoHHbIH onbIT «O3HaKOMIIEHHE C 1a00paTOPHBIM PeakTuBbl u XUMHYECKOE
o0opynoBaHueM, MPUEMBI 0€30MacCHON pabOTHI C HUM» o0opyioBaHUE

3. | IIpaktuueckas padota Ne 1 «IIpaBuia TeXHUKH O€30MACHOCTH TIPU JlaTuuk Temneparypsl (TepMOIIapHbIN),
pabote ¢ nabopaTopHbIM 0bopynoBaHueM. I[IpaBuia nosb30BaHUS CIUPTOBKA
HarpeBaTelIbHbIMUA YCTPOHCTBAMM

4. | OBP B 3kcniepMMeHTalIbHOW XUMUU JlaT4MK TeMIepaTypsl INIATUHOBBIN
JlabopartopHblii onbIT «M3yueHue peakiiuyu B3auMOJeHCTBUS
Cyib(uTa HATPHsI ¢ NEPOKCHIOM Bogopoaa» Th

5. | JeMmoncTpamnmonnsiii onbIT «IIpumepsl 3K30- U JlaTyuk TemiepaTypsl INTATHHOBBIN
OHJOTEPMUYECKUX PEAKLUN»

6. | CKOpoCTh XHMHUYECKUX PEAKITHI Hatuuk pH
JIeMOHCTpallMOHHBIN ONBIT «B3auMoIeNCcTBUE LIMHKA C COJSHOMN
U YKCYCHOW KHCIIOTaMM».
JlaGopatopHslii onbIT «M3menenue pH B xone OBPy

7. | Ilpaktuueckas padota Ne2 «/3yueHue BIUSIHUS YCIOBUN JaTunk
IIPOBEICHUS XUMUYECKON peakIMi Ha €€ CKOPOCThY. HaIpsHKEHUs




JlaboparopHblil onblT «CpaBHUTENBHAS XapaKTEPUCTHUKA
BOCCTAHOBUTEJIbHOM CLIOCOOHOCTH METAJIJIOB)

PeakTuBbl 1 XUMHYECKOE
o0opyIoBaHUE

9. | DnexTponuTHYecKas aucconuanys. J[eMOHCTPallMOHHBIN OIBIT JlaT4MK 3IIEKTPONPOBOJIHOCTH
«OJIEKTPOJIUTHI X HEAIEKTPOJIUTHD)

10.| JTabopatopHuslii onbIT «M3MEHEHNE OKPACKH HHIUKATOPOB B PeaktuBbl 1 XUMUYECKOE
pa3IMYHBIX Cpelax». o0opyJ0BaHuE

11.| JIaGopatopHblii onbIT «CHUIIbHBIE U CIIA0bIe HJIEKTPOIUTHDY JlaT4MK 3IIEKTPOIPOBOJIHOCTH

12.| Peakuuu noHHOrO OOMEHA. JlaT4uK 3J1€KTPONPOBOIHOCTH,
JlaGopatopHslii onbIT «B3anmoneiicTBue ruapokcuia 6apus ¢ 7103aTop 00bEMA JKUAKOCTH, OIOpeTKa
CEpPHOM KUCIOTOM»

13.| JIaGopatopHslii onbIT «Peakunu oOMeHa MeXAy pacTBOpaMu JlaTuuk 31EeKTPOIPOBOAHOCTH
AJIEKTPOJIUTOBY

14.| IIpaktuueckas padora Ne3 «OmnpeneneHne KOHLUEHTPALMU COIH PeaktuBsl u XUMHUYECKOE
II0 2JIEKTPOIPOBOJHOCTH PACTBOPA» o0opynoBaHue, JATYUK

IEKTPONPOBOIHOCTH
15.| 'maponus coneit. PeaktuBbl u XUMHUYECKOE
o0opyioBaHNE

16.| IIpakTuueckast pabota Ne4 Pemenne sKCiepiMEHTAIBHBIX 3a/1a4 PeakTuBbl u XUMHYECKOE
110 TeMe «DJIEKTPOJIUTUYECKAs JUCCOLUALIUSY. 00opyJi0BaHUE

17.| Ilpaktukym «MHOroo6pasue XuMHYECKUX peakuil B
DKCIEPUMEHTAIbHON XUMHH»

18.| Tanorensl. JlJabopatopHbIii onbIT «Pacrio3HaBaHHE COJITHON PeaktuBbl 3| XUMHUYECKOE
KHCIIOTHI, XJIOPUJIOB, OPOMUJIOB, MOAUIOB U Hoxa». Th o0opyioBaHNE

19.| Xmop. JlemoHCTpanoHHEIH onbIT «M3ydeHue Gpu3nveckux u Anmnapar s OpOBEACHUS XUMUYECKUX
XUMHUYECKHUX CBOMCTB XJIOpa» nporecco (AIIXP)

20.| XnopoBonopon. [lemoHcTpanroHHbIi onbIT «Iloxydyenue PeaxTuBbl U XUMHUYECKOE
XJIOPOBOJIOPOJIa U PAaCTBOPEHHUE €TO B BOJEN. o0opyioBaHUE

21.| JJaGopaTopHbIii onbIT «Pacro3HaBaHUe CONSTHON KUCIIOTHI H PeaxkTuBbl 51 XUMHUYECKOE
XJIOPUAOB, OPOMUJIOB, HOJIUTOBY o0opyJ0BaHuE

22.| IlpakTrueckas padora Ne 5 «Onpenenenue coaep kaHus XJIOPHI- PeaxkTuBbl u XUMHYECKOE

HOHOB B MUTHEBOM Bojie», Th

o0opyioBaHUE




23.| Kucnopon. Jlemoncrparmonssiii onsit «Ilonydenne u cobupanne | 1 PeakTuBbl u XUMUYECKOE
KHCJIOPO/ia B JIAOOPATOPUH U 3alIOJHEHHUE UM ra30MeTpay o0opyJoBaHuE

24.| Cepa. JleMOHCTpaLlMOHHBIN OTBIT «AJUIOTPOITHBIE 1 PeakTuBbl, KOJUIEKIIMY U XUMHAYECKOE
MOJU(DUKALIH CEPBI». o0opyJoBaHuE

25.| Cynbdunsl. 1 Arnmapar 1 IpOBEIEHUS XMMHUECKUX
JlaGopaTtopHblii onbIT «KadecTBEeHHBIE peakMu Ha CyIbGUI- peakuuii  (AIIXP), npubop  mus
HOHBI B PacTBOPEY. NOJTy4YeHHUs Ta30B Wi anmnapat Kumnna

26.| JlabopaTopHblil onbIT «KadyecTBEHHblE PeaKLMU Ha Cylb(UT- 1 Anmnapat Juisl IpOBEJCHUS XUMHUYECKUX
WOHBI B PacTBOPE» peakuuii (AIIXP)

27.| JlabopaTopHblil onbIT «KauecTBEHHbIE peaklMi Ha cyiabpaT-uoHsl | 1 PeakTussl u XUMHUYECKOoe
B pacTtBOpe» o0opynoBaHue

28.| CBoiicTBa CEpHOI KUCIIOTHI 1 PeakTussl u XUMHUYECKOoe

obopymoBaHue

29.| JTabopaTopHblii onibIT «V3ydeHne CBOICTB CEPHOI KHCIOTHI) 1

30.| A3ot: ¢pu3nveckre M XMMUYECKHE CBOWCTBA. 1

31.| AMmuak. 1 JlaT4uK 3IeKTPOIPOBOAHOCTH
JemoncTpanyonHslii onbIT «llonydeHne aMMmuaka u ero
pacTBOpEeHHE B BOJIEY.

32.| IlpakTiueckas padota «IlomyueHne ammuaka, 1 PeaxkTuBbl 51 XUMHUYECKOE
U3y4EHHE €r0 CBOMCTBY 00opyJi0BaHUE

33.| Conmu aMMOHHS. 1 PeaktuBbl 1
JlaGopatopHslii onbIT «B3aumoneiictBue coseil aMMOHUS €O XUMHYECKOE
HIeJI049aMu» o0opyioBaHNE

34.| A3oTHas KHCIOTA. 1 Tepmope3ucTopHslit JATYNK
JlaboparopHblil onbIT «M3yueHne cBOWCTB a30THON KUCIOThHI» TeMIlepaTypsl, 1atduk pH, naTunk

3JIEKTPOIIPOBOTHOCTH

35.| [TpakTuaeckas padorta Ne 7 «OnpeseieHne HUTPAT- HOHOB B 1 PeaxTuBbl " XUMHYECKOe
MUTATEIbHOM PacTBOPE» o0opyoBaHuE

36.| JJabopatopHslit onbIT «OnpeeneHrne aMMHaYHON CETUTPBI U 1 Jatunx AIIEKTPOIPOBOTHOCTH,
MOYEBHHBI» KOJIJICKITHH

37.| ®ocdop. [leMoHCTpalmOHHBIH ONbIT «O0pa3lbl KPacHOTO 1 PeakTuBbl u XUMHUYECKOE




docdopa, okcuna dochopa (V), mpupoassix pochatony obopynoBaHue

38.| JTaboparopusIii onbIT «I'opeHue cepbl U pocdopa Ha BO3IYXE U B PeakTuBbl u XUMHYECKOE
kucnopone» Th o0opynoBaHue

39.| Yraepoxa. Amnorponus yriaeposa. JleMoHCTpallmOHHBIN OIBIT
«MoJienu KpHUCTAUIMYECKUX PEHIETOK aiMasza U rpadutay.

40.| JTaboparopHslii onbiT «KauecTBeHHass peakiysl Ha YTIJIEKHCIBIHA JlaT4uK 31eKTpOonpoBOAHOCTH,
ras» npubop s TMONy4YeHHs Ta30B WU

anmnapat Kunma

41.| Ilpaktuueckas padora Ne8 «Ilomyuenue okcuaa yriepoaa (IV) u PeaxTuBbl u XUMHYECKOE
M3y4eHHUe ero cBoiicTB. Pacno3naBanue kapOOHATOBY» o0opyioBaHNE

42.| Kpemuuii. /lemoHCTpalOHHBIH ONBIT «O0pa3ibl MPUPOTHBIX PeakTuBbl u XUMHUYECKOE
KapOOHATOB W CHJIMKATOB. o0opynoBaHue

43.| JlaboparopHsblii onbIT «KadecTBeHHAsr peakius Ha KapOoHaT- JlaTyuk 3eKTponpoOBOAHOCTH
HUOH»

44.| JlabopatopHblii onbIT «BeIpaniuBanie BOJOPOCIEH B CHIIMKATHOM PeakTuBbl u XUMHUYECKOE
KJIee» 00opynoBaHuE

45.| KonTponpHOe TecTHpoBaHue 1o noapaszaeny «lIpaktukym mo PeakTuBbl u XUMHUYECKOE
M3YYEHHUIO CBOMCTB MPOCTHIX BEIIECTB HEMETAJUIOB HX o0opyioBaHUE
COCIMHEHUN»

46.| Metautel. JIabopaTopHBIiA ONBIT «B3anMoIeliCTBHE METaUIOB C PeaktuBbl 3| XHUMHUYECKOE
pacTBopamu coseil. BzanmonelicTBre MeTaioB (Maruusl, IMHKA, o0opyoBaHuE
JKere3a, MeIN) ¢ pacCTBOPaMH KHUCIIOT)

47.| lenounbie MeTaIIbL. JIeMOHCTPAIIMOHHBIN OTIBIT PeaktuBbl 3| XHUMHUYECKOE
«B3anMoIeliCTBHE MIETOYHBIX METAIUIOB C BOJOM) o0opyioBaHNE

48.| JleMOHCTpaIlMOHHBIN ONBIT «B3anmoieiicTre PeaktuBbl 3| XHUMUYECKOE
1IEIOYHO3EMENBHBIX METAINIOB C BOAOW» o0opyJ0BaHuE

49.| Kanbuuii. JlJabopaTopsslil onbIT «O3HAKOMIIEHHE CO CBOMCTBaMU PeakTuBbl U XUMHUYECKOE
U TIPEBpAIICHUSIMH KapOOHATOB U THUJIPOKAPOOHATOB. o0opyioBaHUE

50.| Anromunwmii. JleMOHCTpaMOHHBIH ONBIT «B3aumoieficTBre Peaktusbl u XUMHUYECKOE

AIFIOMUHHUS C BOION»

o0opyioBaHUE




51.| JlabopaTtopHbIit onbIT «IloydueHne TUAPOKCHIA ATIOMUHHS U PeaktuBbl XUMHYECKOE
B3aMMOJICIICTBHE €ro C KHCIOTAMHM U IIEI0YaMK». o0opyioBaHNE

52.| Kene3zo. JleMoHcTpanmonHbIit onbIT «O0pasIibl py/I Kemnesa. JlaTuuk ~ [aBlIeHWs,  PEAaKTUBBI U
Cxuranue sxeneza B KUCIOPOAE U XJIOpE» XUMHYECKOe o0opynoBaHue,

KOJUICKLIUU

53.| JIaboparopuslii onbiT «Ilomyduenue rumporcuon xenesza(ll) u PeakTuBbl XHMHYECKOE
(IIT) u B3auMOJENCTBHE UX C KUCIOTAMHU U IIEI0YAMU» o0opynoBaHue

54.| TIpakTudeckas padora Ne9. Pemenne sKcrepuMeHTaIbHBIX 3a/1a4 PeaktuBbI XUMHYECKOE
no teme «OOIMe U UHIUBUAYATbHBIE CBOMCTBA METAILIIOBY o0opyaoBaHue

55.| IIpakTHKyM 1O U3yUYE€HUIO CBOMCTB MPOCTHIX BEIIECTB METAJIJIOB PeakTuBbl XUMUYECKOE
WX COCIMHEHUN o0opyioBaHNE

56.| [TpakTUKyM 10 U3y4EHHUIO CBOMCTB MPOCTHIX BEIIECTB METAIIJIOB PeaktuBbl XUMHYECKOe
WX COCJIMHCHUHN obopymoBaHue

57.| TexHuka 0€30MACHOCTH TPH BBHIOJIHEHUN CaMOCTOSTEIbHBIX PeaktuBbl XUMHYECKOe
OTBITOB U JKCIIEPUMEHTOB B JIOMAIITHUX YCJIOBHUSIX U C o0opynoBaHue
HCIOJIb30BaHUEM 000pYI0BaHMS XUMUYECKOH J1a00paTopuu.

58.| [TpakTuaeckas padora Nel0 Th «O0pareHue co CTEKIOM PeaktuBbl XUMHYECKOE
(crubaHue CTEKISTHHON TPYOKH, U3TOTOBIICHUE: TUIIETKH, o0opynoBaHue
KaMUIIPOB; TPOCTEUINUX Y3JIOB; MPOCTEHIINX TPHOOPOB)

59.| XumMudeckuil aHamu3: KaYECTBEHHBIN U KOJIMYECTBEHHBIIN PeaktuBbl XUMHUYECKOE

o0opynoBaHue

60.| TeopeTuueckrue OCHOBBI OMBITHO-IKCIIEPUMEHTAILHON U PeakTuBbl XUMHUYECKOE
MIPOEKTHOM ESITEIHHOCTH. o0opyioBaHNE

61.| Beibop Tembl mpoekTa. [InanupoBanue e TENbHOCTH.

62.| ITogroroeka mpoekrta. COop nHGOpPMAIMK TIO JAHHOH TeMe. PeaktuBbl XUMHYECKOE
MopenvpoBaHue NTPOEKTHOU EATEIbHOCTH. o0opyioBaHNE

63.| BeimonHeHne y4eOHBIX MPOEKTOB, OIMBITHO- PeakTuBbl XUMHUYECKOE
JKCIIEPUMEHTANBbHBIX padoT. [IpakTHueckue paboThl 1O TeMaM o0opyioBaHUE
IIPOEKTOB yyamuxcs, Th

64.| ITonroToBKa MPOCKTOB K 3aIUTE

65.| 3amuTa MPOEKTOB PeaxTuBel XUMHUYECKOE

o0opyioBaHUE




66.

Pemienne npakTMKo OPUEHTUPOBAHHBIX 3aJaHUI

PeaktuBbl
o0opyIoBaHUE

XUMHUYCCKOC

67.

O60061enne, cucTeMaTu3anus 1 KOPPEKIUs 3HAHUN YJalIuxcs 3a
Kypc 9 kinacca. TecToBbIil KOHTPOJIb.

68.

O06006menne, cucTeMaTu3anus ¥ KOPPEKIUs 3HAHUN yJaluxcs 3a
Kypc 9 kinacca. TecToBbIil KOHTPOJIb.




