JIOKYMEHT MOJINKCAH 3JEKTPOHHOM MOJIHUCHIO.

MyHununaipHOE Ka3eHHOE 00111e00pa30BaTeIbHOE YUPEIKICHUE
«Cpennss obuieobpazoBarenbHas mkosa Ne 31» n. Boctok
KpacHoapmeiickuii MyHUIIUNIATBHBIA OKPYT

PaccmoTpeno CornacoBaHo VYT1Bepxkaaro

Ha nenaroruyeckom coBete 02.09.2024r Hupexrop MKOY COLI Ne 31
[TpoTokomn Ne 1 3am. Jlupekropa o BP Masyp 3.1.

Ot 30.08.2024 r. 02. centsa6ps 2024 r

[Tpuka3 Ne 30a ot 2.09.2024 r

PABOYAS ITIPOTPAMMA 110 BHEYPOUHOM JEATEJBHOCTH
«XuMHA B OBITY»
eneBas aynurtopus: 8 - 9 kiacc

Cpok peanuzanuu nporpammsl: 1 ron (34 yaca)

"TOYKA POCTA"

Yuureiap XuMuu:
HpsukoBa CBeTnana Dayap/10BHA

2024 r.



I[OKYMCHT ImoAIMcan BJIGKTpOHHOﬁ IMOAITNCBIO.

Ha ©0a3e wnenrpa «Touka pocTtay oOecreuuBaeTcs peains3aius
00pa3oBaTeNbHbIX MPOrPAaMM €CTECTBEHHOHAYYHON U TEXHOJOTUYECKOU
HaIpaBJICHHOCTEHW, pa3pabOTaHHBIX B COOTBETCTBUU C TpeOOBaHHUSIMHU
3aKOHOJIaTEILCTBA B cepe oOpa3zoBaHusa U ¢ yu€ToM pekomeHnanuii dene-
PaJILHOTO OllepaTopa yueOHOro nmpeaMeTa « XuMHUsD).

Pa0ouasi nporpamMma cocTaB/ieHa Ha OCHOBeE CJIeAYIOIINX
JTOKYMEHTOB:

e ODyHmameHTaNBHOTO SApa coAepkaHus oOmero oOpa3oBaHusi U B
COOTBETCTBUM C [ OCyJapCTBEHHBIM CTaHAApTOM OOIIEro 00pa3oBaHUs
(npuxaz MunucrepctBa oOpa3zoBanus u Hayku Poccuiickoit denepanuu oT
17.12.2010 r. Ne 1897).

e Pabounx nporpamm. Ilpenmernas nunus ydebnukoB O.C. 'abpuensH. 8-9
KJIACChI: MOcoOue JIsl yuuTesne o6ieoopasoBaTesbHbIX opranu3anuii /H.H.
l'apa. — 2 u3n., non. — Mocksa: I[Ipocsemenue, 2022 r.

o ®denepanbHoro 3akoHa «O06 obpazoBanuu B Poccuiickoit deneparumy No273-
@3 ot 29 nexabps 2012.

e [IpumepHOIi MpOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus 0 XUMHUH 111 8-9
KJIacCOB, JonyileHHas JlemaprameHTOM o0Opa30BaTENbHBIX MPOrpPaMM U
cTaHaapToB obiero oopazosanus MO PO.

e @denepallbHOTO TNEpEeYHd YYEOHUKOB, PEKOMEHJIOBAHHOIO (IOMYILIEHHOIO)
MuHuctepcTBOM 00pa3oBaHusi M Hayku P® K HCHOJIB30BaHUIO B
oOpa3zoBaTenpHOM TIpollecce B 001Ie00pa30BaTEeNbHBIX YUPEIKICHUSX Ha
2023-2024 y4ebHbIii ro.

e TpebGoBanmii K  pesyiabTaTaM OCHOBHOro  oOmmero  oOpa3oBaHwus,
MPEACTABICHHBIX B (emepaibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM
cTaHjapTe o0miero oOpa3oBaHUsS BTOPOTO IMOKOJIEHHS. B HHX Takke
YUYUTBIBAIOTCS WJEU Pa3BUTHS U (POPMHUPOBAHUS YHUBEPCAIBHBIX YUEOHBIX

JENUCTBUMN JIsl OCHOBHOTO 00IIIero 00pa3oBaHws.



JIOKYMEHT MOJNKUCAH 3JEKTPOHHOM MOIUCHIO.
e MeToauueckux PEKOMEHIAMH MHWHHUCTEPCTBA IPOCBELICHUA Poccuiickoun

denepanuu 1o «Peanuzanun o0pa3oBaTeIbHBIX porpaMm
€CTECTBEHHOHAYYHOW M TEXHOJIOTMYECKOM HANPABICHHOCTEH IO XUMHH C
UCIIOJIb30BaHUEM 00opynoBaHus MeHTpa «Touka pocTtay (yTBEp>KIECHBI
pacniopsbkeHneM MunucreperBa npocsemeHuss Poccniickon @enepanuu oT
12 ssaBapst 2021 r.Ne P-6).
Y4eOHO-MeTOAMYECKOE o0ecredyeHHe Kypca XUMUH OCHOBHOM
00111e00pa30BaTEIbHOI HIKOJIbI

1. Pymsutuc I'. E. Xumus: 8 xi.: yueb. mas obmeoOpasosat. yupexaenuit / I'. E.
Pymsutuc, ®@. I'. ®enpaman. — M.: [Ipocserienue.

2. Pym3utuc I'. E. Xumus. 9 knacc. ®I'OC: yueb.n71s1 0o01ieodpa3oBat. yupexaeHuin
/T'. E. Pym3utuc, ®@. I'. ®enpaman. — M.: [Ipocsemenue, 2019.

3. Xumus: 8 KII.: SJIEKTPOHHOE MPUIIOKEHHUE K YUCOHUKY.

4. XuMusl: 9 KIL.: SIIEKTPOHHOE MPUJIOKEHHUE K YUEOHHKY.

5. TI'apa H. H. Xumus. Pa6ouune nporpammel. [IpeamerHas nunus yueouukos I'. E.

Pynsutuca, @. I'. ®enpamana. 8—9 kimaccsl / H. H. I'apa. — M.: [IpocBemienue.

6. bopoBckux T.A. Tectsl mo xumum. A30T u dochop. Yriepoa U KpPEeMHHUH.
Mertannel.9 knace: k yueOnuky I'. E. Pynsutuca, ®@. I'. ®enpamana «Xumus. 9
kiacey. ®I'OC (k HoBomy yueOHUKY) — M.: U3naTenscTBo «Ok3amen», 2017, —
111c. (Cepust «YueOHO-METOANYECKUN KOMIUIIEKT»).

7. bopoBckux T.A. Tectel mo xumuu. Knaccudukanus XUMHYECKHX pEaKIUi.
XUMUYECKHE PEAKIUU B BOAHBIX pactBopax. l'amorensl. Kucnopon u cepa. 9
knacc: k ydeOHuky I'. E. Pymasutuca, ®@. I'. denpamana «Xumus. 9 kmacey.
®I'OC (x HOBoMY yueOHUKY) — M.: U3gatenbcTBO «Ox3amen», 2017. — 109 c.
(Cepus «Y4ueOHO-METOAMICCKUA KOMILIICKT ).

8. T'abpyceBa H. U. Xumusi: pabouas terpaan: 8 xi. / H. . 'abpyceBa. — M.:
IIpocsenienue.

9. T'apa H. H. Xumus: 3agaunuk ¢ «nomomtaukom»: 8—9 kit. / H. H. T'apa, H. .
I"abpyceBa. — M.: [IpocBeleHue.

10. Pagenxkmit A. M. Xwumus: aumakTudeckuii marepuanr: 8—9 k. / A, M.



JIOKYMEHT MOJNKUCAH 3JEKTPOHHOM MOIUCHIO.
Paneuxnii. — M.: IIpocBerienue.

11. T'apa H. H. Xumus. Ypoxku: 8 ki. / H. H. I'apa. — M.: IlpocBemienue.

12. bubnwoTreka Hay4YHO- MOMYJISIPHBIX W3IaHUN IS TIOJYYCHHS JOTOTHUTEIHHON
uHopMaIu 1o npeaMeTy (B KaOMHeTe XUMUU U B IIKOJIHLHOM OMOIMOTEKE).
13.

ITepeyeHb JOCTYIHBIX HCTOYHUKOB HH(MOPMAUHA

B paznene npencraBiieH CIMCOK KHUT U CChUTOK HA CalThI, B KOTOPBIX
OoJee oIPOOHO OCBEIICHBI PA3IMYHbBIE ACTIEKTHI PACCMATPHUBAEMBIX BOTIPOCOB.
WX MOXHO peKOMEH/I0BATh KaK YUUTEII0, TaK U 00y4aeMbIM, MPOSBUBIIUM
MHTEPEC K U3y4aeMOU TEME.
1. Bacunnses B.I1., Mopo3osa P.I1., Kouepruna JI. A.Ilpaktukym mno
aHaJIMTHYECKOW XuMuu: Yuel. mocodue 11t By30B.— M.: Xumus, 2000.— 328
c.

2. I'pocce 3., BaiicmanTtens X. Xumus U1 Tr0003HaTeIbHBIX. OCHOBBI XMMUHU U
3aHuMarenbHble onbITel.I' /IP. 1974 .I1ep.c Hem.— JI.: Xumus, 1979.— 392 c.

3. Hepmroasi B. ®.Mup Bonel.— JI.: Henpa, 1979.— 254 c.
4. Kumun JI. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBoacTBo st
crynentoB.— M.: MI'Y, 2006.— 322c.

5. Hcnonb3oBanue 1udpoBeIix 1abopaTopuil mpu 00y4eHUH XUMHUH B CPEIHEH
mkose/ becnanos I1. . Jlopodees M.B., Kwmmn J[.M., 3umuna A.1.,
Opxekopckuii [I.A.— M.: BUHOM. JlaGopaTtopust 3uanwmii, 2014.— 229 c.

6. Kpucramibsl. Kpuctammoruaparsl: Meroanueckue ykazaHus K 1a0OpaTOpHBIM
pabotam. Mudraxosa H.111., ITerposa T.H., Paxmarymuna U. @.— Kazans:
Kazan. roc. rexnon.yn-t., 2006.— 24 c.

7. Jleencon N.A.100 BompocOB U OTBETOB MO XUMHU: MaTtepuanbl s IKOJIbHBIX
pedepaToB, GpakyIbTaTUBHBIX 3aHATHN U CEMUHAPOB: Y4yeOHOe mocodue.— M.:
«M3natensctBo ACT»: «M3narenbcTtBo AcTpenby, 2002.— 347 c.

8. Jleencon U. A. Xumuueckue peakuuu: TernoBoi 3¢ dexT, paBHOBECHE,

ckopocth.— M.: OO0 «M3aatenbcTBO AcTpens, 2002.— 192 c.



I[OKYMCHT ImoAIMcan BJIGKTpOHHOﬁ IMOAITNCBIO.

11.

15.

9. Jlypse IO. 0. CripaBOYHUK MO aHATUTHYECKON XUMUU.— M.: Xumus,
1971.— C.71—289.

10. Hazaposa T.C., I'paGenkmii A.A., JlaepoBa B. H. Xumuaeckuit
AKCrepuMeHT B 1mkoje.— M.: [IpocBenienne, 1987.—240 c.

Heoprannueckas xumus: B 3 1./ Ilox pex. 0. . Tpetpsikoa.T.1: ®usuko-
XUMHUYECKHUE OCHOBBI HEOPTaHUYECKON XUMHH: YUEOHUK VISl CTY/. BBICII. yueO.
3aBeqeHuit/M. E. Tamm, FO. JI. TpeTbsakoB.— M.: M3narenbckuii HEHTP
«Axagemusny, 2004.—240 c.

12. IlerpsinoB U. B. Camoe HeOOBIKHOBEHHOE BEIIECTBO B MUpe.— M.:
Ilemaroruka, 1976.— 96 c.

13. Crpenbuuxona JI. H. 13 yero Bcé caenano? Pacckasbl o BemecTBe.— M..:
Ayza-tipecc.2011.— 208 c.

14. CycnennuxoBa B.M, Kucenesa E. K. PykoBoIcTBO 1O NPUTOTOBJICHUIO
TUTPOBaHHBIX pacTBOpoB.— JI.: Xumus, 1967.— 139 c.

®dapaneit M. Ucropus ceeuu: Ilep.c anrn./Ilox pea.b. B. HoBoxunosa.— M.:
Hayka. ['maBHast pegakius pu3znko-maTeMaTnueckoit mureparypsol, 1980.— 128
c., uin.— (bubnmnoreuka «KBaHT»)

16. Xomuenko I'.I1., CeBactbsinoBa K. M. OKMCINTEIEHO-BOCCTAHOBUTEIIHHEIC
peakuuu.— M.: [IpocBemienue, 1989.— 141 c.

17. Dunuknonemus misa aeteir. T.17. Xumus / 'nmaB.pen.B. A.Bonoaus,
Ben.Hayu.pen.M.Jleeacon.— M.: ABanta +, 2003.— 640 c.

18. DOprumoJl.Bojaa: kHura 0 caMmoM BaKHOM BEIIIECTBE B MHUpE: Mep.c PuH.—
M.: Kommac I'ma, 2019.— 153 c.

19. Yeptkos U.H., Kyxkos I1. H. Xumuueckuii 3KkCIEpUMEHT ¢ MaJIbIMU
KoJinuecTBamMu peaktuBoB. M.: [Ipocsemienne, 1989.— 191 c.

20. Caiit MI'Y. [Iporpamma kypca XuMuu IS yyamuxcst 8—9 kiaccoB
00111e00pa30BaTEIIHHOM IITKOJIHI.

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

21. Caitt ©®UIIN. OTKpBITHIM 0aHK 3a1aHU# 1711 POPMHUPOBAHUS

€CTECTBEHHOHAY4YHOU I'PaMOTHOCTH.



I[OKYMCHT IHOoAIINCaH BJIGKTpOHHOﬁ IMOAITNCBIO.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-

gramotnosti

22. Caiit Enunas xomekmnus mugpoBbIX 00pa30BaTEIbHBIX PECYPCOB.

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

23. Caiit @enepanbHblil HEHTP HHPOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB.

http://fcior.edu.ru/

B o00yyenuum xumuu OoJibIlIOE 3HAYEHHE HMEET OKCIIEPUMEHT.
AHanu3upys pe3yabTaThl MPOBEIEHHBIX OMBITOB, YUalUecs yOeKIal0TCS B TOM,
YTO TE€ WM UHbIE TEOPETHUYECKHE IMPEJCTABICHUS COOTBETCTBYIOT WIIU
MPOTUBOpEYAT PEeabHOCTU. TONBKO OCYIIECTBIISAA XMMHYECKUN SKCIEPUMEHT
MOKHO TPOBEPUTh JOCTOBEPHOCTh IPOTHO30B, CJAEIAHHBIX Ha OCHOBaHHUU
Teopud. B mpouecce skcnepuMeHTaNbHOM padoThl ydamiuecs HpUoOOpeTaroT
OTIBIT TIO3HAHMS PEATLHOCTH, SBIAIOMIMNCS BaKHBIM ATarioM (pOpMHpPOBAHUS y
HUX yOeXIEeHUN, KOTOpbIE, B CBOIO OYE€pE/lb, COCTABISAIOT OCHOBY HAy4YHOTO
MHUPOBO33PEHUSI.

Bueapenue o6opynoBanus uudpoBoil naboparopuu 1eHTpa «Touka
pocTa» TO3BOJIMUT KAue€CTBEHHO M3MEHUTh IMpOLEecC OOYy4YEeHHUS XUMHH.
KonnuecTBeHHbIE  OKCHEPUMEHTHI  TO3BOJAT  MOJYyYaTh  JIOCTOBEPHYIO
UHPOpPMAIIMI0O O MPOTEKAHWM TEX WIM MHBIX XHMHUYECKUX IIpoleccax, o
cBoiicTBax BemecTB. Ha OCHOBE MOJy4YEHHBIX HSKCIEPUMEHTAIbHBIX JAHHBIX
oOy4aemMble CMOTYT CaMOCTOSITEJIbHO JENaTh BBIBOJIbI, 0000LIATh PE3yJIbTATHI,
BBISIBJISITH  3aKOHOMEPHOCTH, YTO OAHO3HayHO OyAeT crnocoOCTBOBATh
TIOBBIIIICHUIO MOTUBAIIMU O0yUYEHUS IIKOJIHLHUKOB.

Jns usydeHus: mnpeamera «XUMHUS» Ha JTane OCHOBHOrO OOIIEro
obOpaszoBaHus orBoauTes: 34 4. 8-9 kiace

I]enesasn ayoumopus

VYyammecss 8-9 kmacca o0mieoOpa3oBaTeIbHBIX IIKOJ, KOTOPBIC

obopynoBanbl  «Toukoit PocTay.



JIOKyMEHT MOJMUCaH 3JIEKTPOHHOMN MOMHUCHIO.
Jlannass  oOpa3oBarenpHas  mporpamMma  OOecrneyrMBaeT  YCBOEHHE

VYAIAMHACS BOKHEHIITNX XUMUUYECKUX 3aKOHOB, TCOPUN U TIOHATHI; (DOPMHUPYET
MPEJCTABICHUE O POJIM XMMHUU B OKPYKAIOIIEM MUPE U KU3HU uenoBeka. [lpu
3TOM OCHOBHO€ BHHMMAaHUE VYAEISIETCA CYUIHOCTH XUMHUYECKHUX PEaKIUl u
METO/aM MX OCYLIECTBICHUS.

OnHUM M3 OCHOBHBIX IPUHIIMIOB IOCTPOEHUS MPOrPaAMMBI SIBJISIETCS
OPUHLUI ~ JOCTYMHOCTH.  OKCHEPUMEHTAJIbHbIE  JAaHHbIC,  IOJyYECHHBIC
YYaIlIMMUCS TPU BBITIOJIHEHUU KOJUYECTBEHHBIX OIBITOB, TO3BOJISIOT yUAIIUMCS
CaMOCTOSITENIbHO JI€NIaTh BBIBOJbI, BBIABIISTH 3aKOHOMEPHOCTH. [loaxonsl,
3aJI0)KEHHBIE B COJEp>KaHHE MPOrpaMMbl Kypca, CO3Jal0T HEO0OXOJHUMBbIE yC-
JIOBUSL JUIsl CUCTEMHOTO YCBOCHHUSI YUAIIMMUCS OCHOB HAYKH, JJIsi 0O0ecrieueHUsI
Pa3BUBAIOIIETO M BOCIMTHIBAIOIIETO BO3JEHCTBUS OOyYeHHs] Ha JIMYHOCTh
yuamierocsi. PopMmupyeMble 3HaHHS JOJDKHBI CTaTh OCHOBOM CHCTEMBI
yOeXKIeHU N IKOJIbHUKA, IIEHTPAIBHBIM SAPOM €r0 HAyYHOT'O MUPOBO33PEHUS.

Ha ©0a3ze munentpa «Touka pocra» obecneyuBaeTcs peaau3arus
00pa3oBaTeNbHBIX MPOrPAaMM  E€CTECTBEHHOHAYYHOM M  TEXHOJIOTHYECKOM
HaAINPaBJICHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBUU C TpeOOBAHUAMHU
3aKOHOJAaTeNbCTBA B cdepe oOpasoBaHus M C Y4E€TOM pexkoMeHmanuii depe-
pajbHOTO OrepaTopa yueOHOTO peaMeTa « XUuMUsD.

OO6pazoBaTenbpHas MporpaMma IMO3BOJSIET HWHTETPUPOBATH peaTu3yeMble
MOXO/IbI, CTPYKTYPY U COJIepKaHUE NMPU OpTaHU3alMK 00y4YeHUs] XUMUU B 8—9
KJIaccax, BBICTPOCHHOM Ha 0ase J000ro M3 JIOCTYMHBIX Y4EOHO-METOAMYECKUX
komiuiekcoB (YMK).

Ucnonb3oBanue obopynoBanusi «Touka pocTay IpU peain3allud JTaHHOU
OII no3BonsieT coz0ams ycaosus:

— IS pacIIMPEHUs COICPIKAHUS IIIKOJIBHOTO XMMHUYECKOTr0 00pa3oBaHus;
— ISl IOBBIIICHUS TTO3HABATEILHON aKTUBHOCTU 00YUYaIOIIUXCS B

€CTECTBEHHOHAYYHOU 00J1acTH;



I[OKYMCHT ImoAIMcan BJIGKTpOHHOﬁ IMOAITNCBIO.

JUI pa3BUTHUS JIMYHOCTU peOEHKa B IIpoLiecce 00yUEHHs] XUMUH, €T0
CHOCOOHOCTEM, (POpMUPOBaAHMS U YIOBIETBOPEHHSI COLIUAIBHO 3HAUMMBIX
WHTEPECOB U MOTPEOHOCTEN;

11 paboThI ¢ OJapEHHBIMU IIKOJIBHUKAMU, OPraHU3alu1 UX Pa3BUTHS B
pa3aMyYHbIX 00JacTsIX 00pa30BaTENIbHOM, TBOPUECKOU NEATEIBHOCTH.

eanb u 3axaun

Peanuzanuss OCHOBHBIX 00I1€00pa30BaTENbHBIX MPOrpaMM IO  Y4eOHBIM
IpeIMETaM €CTECTBEHHOHAy4YHON HAIpPABJICHHOCTH, B TOM YHCIE B paMKax
BHEYPOUYHOM I€ATEIbHOCTH O0yYarOIINXCS;

BBEJICHUE COBPEMEHHBIX CPEJCTB OOYyUEHUS U BOCIUTAHUS JIJIsl U3yUeHUs (B TOM
quclie HKCIEPUMEHTAIbHOI0) AUCLHMILIMH (MOAYJIEH) eCcTeCTBEHHOHAay4YHOMH
HaIIPaBJIECHHOCTH MPU pealin3allid OCHOBHBIX 0011e00pa30BaTENbHBIX TPOrPAMM
U JIONOJHUTEIBHBIX O00I1€00pa30BaTENbHbIX MPOrpaMM, B TOM YHCIE IS
paciipeHust coaepKaHusi yaeOHOro npeamera « XuMUs».

BOBJICUEHHUE YUAIINXCA B POEKTHYIO AEATEIBHOCTD.

[IpopunbHblii  KOMIUIEKT oOoOpynoBaHusi 1HeHTpa «Touka pocrtay
oOecnieunBaeT 3(PPEKTUBHOE OCTHKEHHE 00pa30BaTENIbHBIX PE3YJIbTAaTOB
oOyJaronMMucs 1O TporpaMmMaM €CTEeCTBEHHOHAYyYHOH HAampaBlIEHHOCTH,
BO3MOKHOCTh YIJTYOJIEHHOTO W3Y4YEHMsI OTIENIbHBIX MPEIMETOB, B TOM YHUCIE
st opMupoBaHUs  M300pETATENbCKOrO, KPEAaTUBHOTO, KPUTHYECKOTO
MBIIUICHUS, Pa3BUTHUS (PYHKIIMOHAJIBLHOW IPaMOTHOCTU Y OOYy4arOUIMXcsi, B TOM
YHUCJIE €CTECTBEHHOHAYYHOU U MATEMAaTUYECKOM.

DKCIEPUMEHT SIBISETCS UCTOYHUKOM 3HAHUI U KPUTEPUEM UX UCTUHHOCTH
B Hayke. KoHuemuusi coBpeMeHHOro o00pa3oBaHUsl MOJApa3yMeBaeT, 4YTO B
y4eOHOM SKCIEPUMEHTE BEIYyIIYyI0 POJIb JOJKEH 3aHATh CaMOCTOSATEIbHBIN
UCCIIEIOBATEIIbCKAN YYUCHUYECKUI DKCIIEPUMEHT.

CoBpeMEeHHBIE 3KCIIEPUMEHTAIBHBIE UCCIIEOBAHUS 10 XUMHH YK€ TPYIHO
peICTaBUTh 0€3 MCMHOJb30BaHUS HE TOJIBKO AHAJIOTOBBIX, HO M LHU(PPOBBIX
U3MEPUTEIIBHBIX npuOOpOB. B denepanbHOM ['ocynapcTBeHHOM

Oo6pazoBatenpbHoM  Cranmapre (®PI'OC) mnpomucaHo, 4dYTO OJHUM U3



I[OKYMCHT ImoAIMcan BJIGKTpOHHOﬁ IMOAITNCBIO.

YHUBEPCAIbHBIX YUYEOHBIX ACHCTBUN, NMPUOOPETAEMBIX YYAUIUMUCH, IOJIKHO
CTaTh YMEHHE

«IPOBEJICHUS OIBITOB, MPOCTHIX IKCIEPUMEHTAIBHBIX HUCCIEAOBAHUHN, MPSMBIX
U KOCBEHHBIX H3MEPEHHH C HCIOJIb30BAHUEM AaHAJIOTOBBIX M ILHUQPPOBBIX
M3MEPUTENBHBIX TPHOOPOBY.

Y4eOHbI SKCHEPUMEHT MO XUMHUHU, MPOBOJUMBIA Ha TPaTUIIMOHHOM
obopynoBanuu, 0e3 TpUMEHEHUS HHUGPOBBIX JabopaTopuii, HE MOXKET
MO3BOJIUTH B TOJHON MEpe pEelINTh BCE 3aJaud B COBPEMEHHOM MIKOJIE. DTO
CBSI3aHO C PSAJIOM IIPUYUHUH:

TPaIUIIMOHHOE IIKOJIBHOE OOOPYIOBaHME H3-3a OTPAHUYCHHUS TEXHHUECKUX
BO3MOXXHOCTEI HE  TO3BOJIAET MPOBOAUTH MHOTHE  KOJIWYECTBCHHBIE
UCCIIEJOBaHMS;

JUTATEIHHOCT MPOBEICHUS XUMUUECKUX UCCIEIOBAaHUI HE BCEr/ia COrIacyeTcs
C JUTUTEIbHOCTBIO YUE€OHBIX 3aHITHIH;

BO3MOXHOCTh ~ MPOBEJACHUS  MHOTHUX  HCCIEAOBAaHUN  OTPaHUYMBACTCS
TpeOOBAHUSIMU TEXHUKHU O€30MACHOCTHU U JIP.

HudpoBas nadbopaTopusi MOJHOCTBIO MEHSET METOIUKY U COJIEpKaHHe
HKCIIEPUMEHTAJIbHON S TEIbHOCTH U PEIAeT BhIILIENEPEUNCICHHBIE TPOOIEMBI.
lupokuii CHEKTp MAATYUKOB TO3BOJSET  ydalIUMCS  3HAKOMHUTBCS  C
napaMeTpamMi XUMHUYECKOTO IKCIEPUMEHTa HE TOJHKO HAa KaueCTBEHHOM, HO H
Ha KOJMYECTBEHHOM YypoBHe. lludpoBas nabopaTopusi MO3BOJIIET BECTH
JUTATEBHBINA DKCIIEPUMEHT JIaX€ B OTCYTCTBHE IKCIEPUMEHTaTOpa, a 4acToTa
HX U3MEpPECHUH
HEMO/IBJIACTHA YEJIOBEYECKOMY BOCIPHUATHIO.

B mpomecce ¢dopMupoBaHHS OKCIIEPUMEHTAIBHBIX YMEHUH yUYEHUK
oOydJaeTcs mpeacTaBiIsaTh HHMOPMAITHIO 00 UCCIIEOBAaHIH B YETHIPEX BUJIAX:

B BepOambHOM: ONKCHIBATH AKCIEPUMEHT, CO3/1aBaTh CIOBECHYIO MO/IENb
OKCIIEPUMEHTa, (UKCHPOBATh BHHUMAaHHWE Ha H3MEPSIEMBIX  BEIWYHHAX,
TEPMUHOJIOTHH;

B TAOJWYHOM: 3aIOJHSITH Ta6JII/IHBI JAaHHBIX, JICKAIIMUX B OCHOBC IMOCTPOCHHA



I[OKYMCHT ImoAIMcan BJIGKTpOHHOﬁ IMOAITNCBIO.

rpadukoB (IIpM 3TOM Yy Y4YalllUXCsl BO3HUKAET INEPBUYHOE MPEICTABICHUE O
MacimTabax BeJIUYMH);

B TrpauueckoM: CTpPOUTh TpaduKu MO TaOIWYHBIM JAHHBIM, YTO JaET
BO3MO>KHOCTb I€PEX0/ia K BBIJIBUJKEHUIO TUIIOTE3 O XapaKTepe 3aBHCHUMOCTH
MEXAy BeIMUYMHAMU (TPU STOM YYHUTEIbh TOKAa3bIBA€T MPEUMYIIECTBO B
BU3YyaJIHM3allMd  3aBHUCHUMOCTEM  MEXIy  BEJIMYMHAMH, HAJSIAHOCTH U
MHOTOMEPHOCTb);

B BHJE MAaTeMaTHYECKUX YypaBHEHUH: JaBaTh MaTEMaTHYECKOE OIHUCaHUE
B3aHMOCBSI3H BEJINYMH, MAaTEMaTHYSCKOE 0000IIECHHE.

[lepexon OT Kaxxaoro sTama MpeAcTaBiIeHUS HHQOPMalUU 3aHUMAET
JOBOJIBHO OOJBIION MpPOMEXYTOK BpemeHu. B 8-9 kmaccax asTor mpouecc
HEOOXOIMM, HO B CTapIIUX KJIaccax MOXHO ObLIO OBl 3TO BpeMsl MOTPATUTh Ha
peuieHue Oosee BaXXHBIX 3agad. B sTtoM mnaHe uu@posele Jaboparopuu
CYILIECTBEHHO KOHOMST BpEMs. JTO BPEMS MOKHO NOTPAaTUTh coriiacHo PI'OC
Ha (OPMUPOBAHME HCCIEAOBATEIbCKUX YMEHUH  ydalluxcs, KOTOpbIE
BBIPAXKAIOTCS B CIICAYIOMINX ICHCTBUAX:
ompeesiIeHUE NPOOIEMBI;

[IOCTaHOBKA UCCIIEIOBATEILCKOM 3a1a4u;
IUTAaHWPOBAHUE PELLEHUS 331a4u;

MIOCTPOCHUE MOJIEIIEN;

BBIJIBIDKEHUE TUTIOTE3;

AKCIIEPUMEHTAIbHAs MPOBEPKA TUTIOTE3;

aHaJIU3 JaHHBIX KCIIEPUMEHTOB WU HAOJIOACHMUIA;

dbopMynrpoBaHKE BHIBOJIOB.
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I[OKYMCHT ImoAIMcan BJIGKTpOHHOﬁ IMOAITNCBIO.

1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUWSA ITPOI'PAMMbI

BHEYpO4HOii AesiTeabHOCTH «XUMMUA»

14191 8-9 KJ1accoB ¢ MCMOJIb30BaHUEM 000pyI0BaHus eHTpa «Touka pocray
C ONMCAHMEM YHHBEPCAJbHBIX Y4eOHBIX JeHCTBHH, JOCTUTAEMbIX
00y4aromumMucs

JIuunocmmuoie peynomamol

Obyuarowuiicss NOAYUUM  B03MONCHOCb Ol POPMUPOBAHUSL  CTLeOVIOUUX
auyHocmuwvix YVJI:

orpe/ereHre MOTUBAIIMK U3yUYeHUs Y4eOHOT0 MaTepuaa,

OIICHMBAHUE YCBAaUBAEMOI'0 yueOHOTO MaTepHalia, UCXO/Is U3 COIMAIbHBIX U
JIUYHOCTHBIX IICHHOCTEH;

MOBBIIIEHHUE CBOET0 00pa30BaTEILHOIO YPOBHS U YPOBHSI TOTOBHOCTH K
U3YYEHHUIO OCHOBHBIX UCTOPUUYECKUX COOBITHH, CBA3aHHBIX C Pa3BUTUEM XUMUU
M 00IIIeCTBa;

3HaHUE MPABUJI IOBEICHUS B UPE3BbIUAMHBIX CUTYAIUAX;

OIICHHBAHHUE COIMAIIbHON 3HAYMMOCTH MpodecCuii, CBSI3aHHBIX C XUMUEH;
BJIaJICHHUE MPaBUJIaMU O€30MaCHOTO OOpAIICHHS C XUMUYECKUMHU BEIIECTBAMU U
000pyO0BaHUEM, MTPOSBJICHUE DKOJIOTUYECKOU KYJIbTYPHI.

Memanpeomemmoie pe3yiomamaol

Pecynisamuesnuvie

Obyuarowuiics Nnoayuum 603MONCHOCHb Ol POPMUPOBAHUSL  CTLeOVIOUUX
peayaamusnoix YV/[:

IeJienojiaraHue, BKJIIOYas T[MOCTAHOBKY HOBBIX IIeJiel, mpeoOpa3oBaHUe
MPAKTUYICCKOHN 3a/1auyd B TO3HABATEIIbHYIO, CAMOCTOSTEIBHBIA aHAIU3 YCIIOBHM
JIOCTIDKCHUS 1IeJTM HAa OCHOBE Y4YETa BBIJICTICHHBIX YUYWUTEJIEM OPUEHTHUPOB
JICUCTBUS B HOBOM YYeOHOM MaTepualie; TUIAaHUPOBAHUE MYTH JOCTIIKCHUS
LICJICH;

yCTaHaBJICHUE TEJICBBIX TPUOPUTETOB, BBIJICIICHUE AIbTEPHATUBHBIX CTIOCOO0OB

TOCTIDKEHUS 1IeTT U BBIOOP Hanboee 3ppekTuBHOTO criocoba;
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YMEHHUE CaMOCTOATENLHO KOHTPOJIMPOBATH CBOE BpEMs U YIPABIIATh UM;
yMEHHUE IPUHUMATh PEUICHUs B TPOOJIEMHOMN CUTYallnu;

MMOCTAaHOBKA y4eOHBIX 3a/1a4u, COCTABIICHUE TIJIaHa W TIOCIEA0BATEIILHOCTH
JNICUCTBUU;

opraHu3aius pabouero MecTa Mpu BhIMOJHEHUH XUMHUYECKOTO SKCIIEPUMEHTA;
IPOTHO3UPOBAHKE PE3yIbTATOB OOYUEHHUsI, OLIEHUBAHUE YCBOCHHOTO MaTepuara,
OIICHKAa KaueCTBa U YPOBHS MOTYYEHHBIX 3HAHUH, KOPPEKIINS IJIaHA U CrIocoda
JEHUCTBUS TTPU HEOOXOTMMOCTH.

Ilo3nasamenvhole

Obyuarowuiics NOAYYUmM B803MONCHOCHb 0N (POPMUPOBAHUSL  CLEOYIOUJUX
noznagamenvuovix YVYJI:

—  TIOWCK U BblJIeJIeHHEe HH(OpMaITuy;

—  aHaJIM3 yCJIOBUH U TpeOOoBaHUM 3a/1auu, BHIOOD, COMOCTABJICHUE U
000CHOBaHUE CIIOcOo0a pellleHUs 3a/1a4u;

—  BbIOOp Hambosee 23(pGEeKTUBHBIX CITOCOOOB PEIICHUS 33/1a41 B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBH;

—  BBLABW)KEHHUE M OOOCHOBAHME TMIIOTE3bI, BBIOOP criocoba e€ MpOBEpKH;

—  CaMOCTOSITENIbHOE CO3JaHUE AJITOPUTMA JESTEILHOCTH MPU PEIICHUN
po0JIeM TBOPUYECKOTO U TTOMCKOBOTO XapaKTepa;

—  yMEHHS XapaKTepH30BaTh BEIIECTBA 0 COCTABY, CTPOCHHUIO U CBOMCTBAM;
—  ONHCHIBAHHWE CBOMCTB: TBEPMABIX, KUIKHUX, Ta3000pa3HBIX BEIIECTB,
BBIJICJICHUE WX CYIIECCTBEHHBIX MPU3HAKOB;

—  U300paXEeHHE COCTaBa MPOCTEUIINX BEIIECTB C MIOMOIIBI0 XUMUYECKUX
GOpMYyIT B CYIITHOCTH XUMHUYECKHUX PEAKIIUN C TIOMOIIBI0 XUMUYECKHUX
YpaBHEHUN;

—  TIPOBENCHHE HAOIIOJCHUH, ONMMCAHNE MPU3HAKOB M YCIIOBUHN TCUCHUS
XUMUYCCKUX PEaKINi, BBIMOJTHEHUE XUMHUECKOTO SKCTICPUMEHTA, BHIBOJIBI HA
OCHOBE aHaJIM3a HAOIOICHUH 3a DKCIIEPUMEHTOM, PEIIeHUE 3aj1a4, TIOTyueHHUEe

XUMHUYECKON HHPOPMAIIH U3 PA3TUYHBIX HCTOUHUKOB;
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—  YMEHMHE OpPraHU30BBIBATH UCCIIEIOBAHUE C LEIbIO IPOBEPKU TUIIOTES;

—  YMEHHeE JIeJaTh YMO3aKI0UeH!s (MHAYKTUBHOE U 110 aHAJIOTUN) U BBIBOJBI;
—  yMeHHuE OOBEKTHUBHO OIICHMBATh MH(POPMAIIHIO O BEIIECTBAX M XUMUYECKIX
npoleccax, KpUTHUECKH OTHOCUTHCS K TICEBAOHAYYHON MH(pOpMALIHHL.

KOMMVHMKCZWIMGHble

Obyuarowuiics noyyum 603MOACHOCHb 051 POPMUPOBAHUSL Ce0YIOUUX
KommyHukamugHnvix YVJ[

MOJIHOE ¥ TOYHOE BBIPAKEHUE CBOMX MBICJIEH B COOTBETCTBUH C 3a/1ayaMU U
YCIIOBUSMH KOMMYHHKAIIUU;

a/ICKBaTHOE MCIIOJB30BAHUE PEUEBBIX CPECTB JIJISl YUACTHsI B TUCKYCCHH U
apryMeHTaIlMU CBOECH MO3UIMH, YMEHHE MPECTABISATH KOHKPETHOE COJIEp KaHHe
C COOOIIEHUEM €T0 B MMCbMEHHOW U YCTHOM opMme, onpeeneHrne cnocoooB
B3aMMOJICHCTBHSI, COTPYIHUYECTBO B MOUCKE U cOOpe HHPOPMAITIH;
oIpesiesieHUe Croco00B B3aUMOIEUCTBUSA, COTPYJHUUYECTBO B TIOUCKE U cOOpe
uH(bOopMaINK, yJacTHe B AHAIIOTE, ITITAHUPOBAHKUE OOIIMX CITOCOOOB padOThI,
MPOSIBIICHUE YBAXKUTEIHHOTO OTHOIICHUS K APYTUM yUaIIUMCs; ONTUCaHHE
coJiepKaHusl BBITIOJIHSAEMbIX ICUCTBHH C 1IETTbI0 OPUESHTUPOBKHU B IIPEIMETHO-
MPaKTUYECKOMN JACATEIBbHOCTH; YMEHUS YIUTHIBATh PAa3HBIC MHEHUS 1
CTPEMHTHCS K KOOPIWHAINH PA3THIHBIX TIO3UITUH B COTPYTHHUYCCTBE;
dbopMynrpoBaTh COOCTBEHHOE MHEHHE U TO3UIINIO, apTyMEHTHUPOBATH U
KOOPJIMHHUPOBATH €€ C MO3UIUSAMHU MApTHEPOB B COTPYTHUIECTBE MPH
BBIPAOOTKE OOIIET0 PEIICHUSI B COBMECTHOM AESATEILHOCTH;

OCYIIIECTBJISITH B3aMMHBIM KOHTPOJIb U OKa3bIBaTh B COTPYTHUYECTBE
HEO0OXOAMMYIO B3aUMOIIOMOIIIb;

IUTAHUPOBATH 00IIKE CITOCOOBI padOThI; OCYIIECTBISATH KOHTPOJIb, KOPPEKIUIO,
OIICHKY JICUCTBUI MapTHEPA, YMETh YOCKIATh;

WCIIOJIh30BaTh aJICKBATHBIC S3BIKOBBIC CPEICTBA JIJII OTOOPAKEHHSI CBOMX

YyBCTB, MbICJIEH, MOTUBOB M MOTPEOHOCTEN; OTOOpaKaTh B peuH (OMUCAHUE,
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OOBSICHEHHE) COJIEp )KaHNE COBEPLIAEMBIX JEHCTBUI, KaK B (hOpMe IPOMKOI
COLIMAJIM3UPOBAHHON peun, Tak U B popMe BHYTPEHHEH peun;

pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIINIO, UCTIONB3YS CPEJCTBA YCTHOM U
NUCbMEHHON KOMMYHHUKAIIMH IIPH padoTe C TEKCTaMH y4eOHUKA U
JIOTIOJIHUTEIHHOM JINTEPATYPOH, CIIPAaBOUYHBIMH Ta0IHUIIaMU, TIPOSIBIISATH
TOTOBHOCTH K YBOXKCHUIO MHOM TOYKH 3pEHUS MIPH OOCYXKICHUU PE3YTbTaTOB
BBINIOJTHEHHOHN pa0OTHI.
Ilpeomemmnuie peynomamal

Obyuarowuiica Hayyumcs.:

OPUMEHATh OCHOBHBIE METOJbl IIO3HAaHUA: HAOJIOJEHUE, HU3MEpPEHHUE,
HKCIIEPUMEHT;

OTUCHIBaTh CBOMCTBA TBEPABIX, KUIKHX, Ta3000pa3HbIX BEIIECTB, BBIACISS UX
CYLIECTBEHHbIC IPU3HAKHY;

pacKpbIBaTh  CMBICII  3aKOHAa COXpPAaHEHUS MacChl BEIIECTB, AaTOMHO-
MOJIEKYJIIPHOM TEOPHH;

pa3ianyaTh XUMUYECKUE U PU3NYECKUE SIBICHUS,

Ha3bIBaTh MPU3HAKU U YCIOBUS NPOTEKAHUSI XUMUYECKUX PEaKUii;

coOmro1aTh paBuia 0e30MmacHoi paboThI IPU NPOBEIEHNUU OTBITOB;
MOJIb30BAThCA Ja0OPATOPHBIM 000PYAOBAaHUEM U MOCYAOM;

nmoiaydarb, coOuUpaTh Tra3o00pa3Hble BeElIeCTBA U  paclo3HaBaTh  UX;
XapaKkTepu30BaTh (PU3MUYECKHME U XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX  COCNMHEHUH, TMPOBOAUTH  OMBITHI,  TOJATBEPKIAIOIINEC
XUMHYECKHUE CBOMCTBA M3YYCHHBIX KIIACCOB HEOPTAHUYECKUX BEIIECTB;
pacKpblBaTh CMBIC TOHSTHUS «PACTBOP», BBIUUCIATH MACCOBYIO JOJIO
PacTBOPEHHOIO BEIIECTBA B PAaCTBOPE, FOTOBUTH PACTBOPHI C OMpPENEIEHHOM
MAaCCOBOM J0OJIEA PACTBOPEHHOTO BEIIECTBA;

XapaKkTepu30BaTh 3aBUCUMOCTh (PU3MYECKMX CBOMCTB BEUIECTB OT THUIA
KPUCTAILTMYECKON  PEIIETKH, ONpeAeNsiTh BHUJ XHUMHUYECKOH CBS3M B

HCOPraHN4CCKUX COCAMHCHUAX
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pPacKpbIBaTh OCHOBHBIC MOJOXEHHS TEOPHH DJICKTPOIUTUYECKON THUCCOIMAIINH,
COCTaBIISITh YPABHEHHSI AJICKTPOJUTUYCCKON IMCCOIUAIIMK KHCIIOT, IIeJoYeH,
COJICH U PeaKIuii HOHHOTO 0OMEHa;

pacKpplBaTh  CYIIHOCTh  OKHCJIMTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIIHA,
OTPENENATh OKUCIWTETh W  BOCCTAHOBHUTEIb, COCTaBJSTh  ypaBHEHUS
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITHH;

Ha3bIBaTh (PAKTOPHI, BIUSIIONINE HA CKOPOCTh XUMHUYIECKON PEaKInu;
XapaKTepU30BaTh B3aMMOCBS3b MEXKIYy COCTaBOM, CTPOSCHHEM W CBOHCTBAMHU
HEMETaJIOB U METaJIOB;

MPOBOJIUTH OMBITHI IO TOJYYEHUIO W W3YYCHHUIO XHMHYECKHUX CBOWCTB
Pa3IUYHBIX BEIIECTB;

IPaMOTHO O0paIaThCs C BEIIECTBAMH B TTOBCETHEBHOM JKU3HH.

Oobyuarowuiica noayyum 603MOMHCHOCHb HAYYUMbCA:

BBIJIBUTATh U MPOBEPSITH IKCIIEPUMEHTATBHO TUIIOTE3bI 0 XUMHUUECKUX
CBOMCTBAax BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUSI, UX CIIOCOOHOCTH
BCTyNaTh B XUMUYCCKUE PEAKIIUN, O XapaKTEPE W MPOAYKTAX PA3TMIHBIX
XAMUYECKHUX PEaKIIU;

XapaKTepHU30BaTh BEIIECTBA MO COCTABY, CTPOSHHUIO U CBOWCTBAM,
yCTaHABJIUBATh MPUIMHHO-CIICACTBEHHBIC CBSI3H MEK/TY TaHHBIMU
XapaKTEPUCTHKAMU BEIECTBA;

COCTAaBJISITh MOJIEKYJISIPHBIC U TIOJIHBIE HIOHHBIE YPABHEHUSI 10 COKPAIIEHHBIM
HMOHHBIM YPaBHCHHSIM;

IIPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBIISATH OKUCIUTEIIBHBIC UITH
BOCCTAHOBUTEJIHHBIC CBOMCTBA C YUETOM CTEIICHEH OKUCIICHUS JIEMEHTOB,
BXOJIAIINX B €TI0 COCTAB;

BBIJIBUTATh M IIPOBEPATH SKCIIEPUMEHTAITBHO THIIOTE3BI O PE3yJIbTaTax
BO3JICUCTBHS PAa3IMYHBIX (DAKTOPOB HA UBMEHEHHE CKOPOCTH XUMHUECKOU

peaKIuu;
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UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS JIJIS1 IKOJIOTHYECKU TPAMOTHOTO
MOBEACHUS B OKPYXKAIOIIEH CpeJie;

HCIIOJI30BaTh MPUOOPETEHHBIE KITIOUEBbIE KOMIIETEHIIMU IIPU BHITIOJIHEHUU
IIPOEKTOB U PELIEHUH Y4EOHO-HCCIEN0BATEIbCKUX 3aa4 10 U3YUECHHIO

CBOMCTB, CIOCOOOB MOJyYEHHUS U PACIIO3HABAHUS BEIIECTB;

00BEKTHBHO OIEHWBATHh HH(POPMAIIUIO O BEIIECTBAX U XUMHUECKHUX MPOIIECCax;
0CO3HABaTh 3HAYCHUE TEOPETUUECKUX 3HAHUM MO XUMUH JJISI TPAKTUUECKOI
JeSITeTbHOCTU YEJIOBEKa;

CO3/1aBaTh MOJICNIA U CXEMBI JUIsl pEUICHUS] y4eOHBIX U TTO3HABATEIbHBIX 3a/1a4;
MMOHUMATh HEOOXOUMOCTh COOJTIOJICHUS MPEINMUCAaHUM, TTPEAJIaraeMbIX B
UHCTPYKIIUSX 110 UCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JIP.
DopMbI KOHTPOJIS

Dopmuposanue UKT-komnemenmnocmu 00y4arouiuxcs

Y4eHuK Hay4duTCs:

- HCMOJIb30BaTh pa3HbIe MpUEMbl MOUCKa HHGOPMAIMA Ha TMEPCOHATHLHOM
KOMITBIOTEpE B 00pa3oBaTeIbHOM  MPOCTPAHCTBE C  HCIOJIH30BAHUEM
obopynoBaHus LU pPoBoit 1adbopaTopuu;

- UCTOJIb30BaTh Pa3JIMUHbIE CIIOCOOBI XpaHEHUSI U BU3yaIM3aluu UHGOpMAIUH,
B TOM 4uciie, B Tpaduueckoii popme

DopmuposanueKomnemeHmHocmu 6 odracmu ONbIMHO-
IKCNEPUMEHMAIbHOU U NPOEKMHOU 0esAmeabHOCImU

YYeHuK HAy4YuTCS IUJIAHUPOBATh W BBINOJNHITH y4eOHOE WCCIICIOBAHUE W
y4eOHBIM MPOEKT, HCHOJIb3ys O0OpYyIOBaHUE, MOJCIH, METOJbI, MPHUEMBI,
aJICKBaTHBIE UCCIIETyEeMOI podieme.

Y4eHUK TOJIydUT BO3MOXKHOCTh HAYUYHUTHCS CaMOCTOSITEJIbHO 3aJlyMbIBATh,
MJIAHUPOBATHh M BBIMOIHATh yU4eOHOE HCCIICIOBAaHUE, YUCOHBIM W COIMATLHBIMI
MPOEKT 0 €CTECTBEHHOHAYYHOW HAIIPaBJIECHHOCTH.

Yuem pezynomamos eneypounoii deamenvnocmu

Dopmbl u nepUOOUIHOCMb KOHMPOJISL
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Bxoonoti kommpone TpoBOAWTCS B Hayaue ydyeOHOTO rojaa Juisi MPOBEPKHU
HayaJbHbIX 3HAHUA U YMEHUH 00y4aArOIIUXCSL.

Texywuti xoumpoib  TPOBOAUTCA HA  KaXKIOM 3aHATHH B QopMme
nearoruaeckoro HabJoIeHuUS.

Tecmosvii KOHMPONbL OCYLWIECTBIIETCA 10 OKOHYAHWM W3Y4YEHUS KaXI0TO
paszena.

IIpomesxcymounaa ammecmayus NPOBOJUTCA B KOHIIE y4eOHOro rojaa B popme
3alIUTHl MPOEKTA,MO3BOJIAET MPOBECTU AHAIU3 PE3YJbTATUBHOCTH OCBOCHMS
OOyYaroIMMHUCS  OCHOB  ONBITHO-IKCIIEPUMEHTAIBbHOM W IMPOEKTHOM
NEATEIbHOCTH JTAaHHOTO Kypca BHEYPOUYHOU NEATENbHOCTH
«IKCIIEpUMEHTAIbHAS XUMUSD.

Kpumepuu ouenku pe3yniomamoe 0ce0eHus npozpammol Kypca

Pabora  oOywarommxcst ~ OLIEHMBAeTCs MO  TPEXYPOBHEBOM  IIKaje,
IIPEAIIOJIAraloEHHAINYNE CIICAYIOIIMX YPOBHEUM OCBOCHHUS MPOTrPAMMHOIO
MaTepuasna: BBICOKHM, CPEAHUN, HU3KUM.

Boicoxkuii YPOBEHb: oOyyJaromuiics JIIEMOHCTPUPYET BBICOKYIO
OTBETCTBEHHOCTh W 3aMHTEPECOBAHHOCTH B 00pa30BaTENIbHOW EATEIHLHOCTH,
MPOSIBIIIET MHUIIMATUBY, HE MPOIYCKAET 3aHATUS 0€3 YBAKUTEIbHOU MPUUYUHBI,
JIEMOHCTPUPYET BBICOKMKA YPOBEHb 3HAHUM W KOMIECTCHUMM, BJAJCET Ha
BBICOKOM TBOPYECKOM YPOBHE MPHOOPETEHHBIMU B XOJ/I€ M3YUYEHUS MTPOTPAMMBI
YMEHUSMU U HABBIKaMU;

CpenHuii ypoBeHb: OOYYalOIIUMCS JIEMOHCTPUPYET OTBETCTBEHHOCTh H
3aMHTEPECOBAHHOCTh B 00pA30BATENIbHON AESITENIbHOCTH, MPOSBIISET XOPOIIHA
yYpOBEHb 3HAHWN M KOMIIETEHIIUM; WHUIIMATUBBI HE MPOSBISIET, HO CIOCOOCH
MOJJCPKMUBATh HMHHUIMATOPA B IPEIJIAraeéMoM MOJIE  JEATEIbHOCTH, B
JOCTaTOYHOW CTENEHU BJIAJICET MOJIyYa€MbIMU B XOJI€ HM3YUYEHUS] MPOTPAMMBI
YMEHHSIMU U HaBbIKAMU;

Huskuii  ypoBeHb:  0Oy4aromuiics  JAEMOHCTPUPYET  HEJOCTAaTOUHYIO
OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTb B 0Opa30BaTENIbHOM JEATEIbHOCTH,

mocemacT 3aHsATUA OT CilIydasd K ClIydadrO, ITOKa3bIBACT YI[OBJICTBOpI/ITeJIBHBIfI
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YPOBCHDL 3HAaHUU U KOMHCTCHHHﬁ, B ICJIOM c1abo BJIQJICCT IMMOJIY4aCMBIMHU B XO€

M3Y4YEHUS TPOTrPaMMbl YMEHUSIMH U HaBBIKAMHU.
@opmMbl pe3yJIbTATOB 0CBOEHHUSI MPOrPaMMbl BHEYPOUHOIi 1eATEIbHOCTH:
1. OTmMeTKa YpOBHS TOCTHXKEHHM 00yJaroerocs B JIMCTE Me1aroruaeckoro
HaOJIIOACHUS,

2. 3anucu B KypHaJIe y4€Ta 0 pe3yJIbTAaTUBHOCTU Y4acTHs O0yJarolIuxcs B
MEPOIIPUATHSX PA3HOTO BUA U YPOBHS (JIMILIOM, TpaMoOTa, 0J1arogapHOCTb,

Jpyroe);

3. 3anucu B xKypHaje yuéTa 00 y4acTUU B BBIC3JIHBIX MEPOIPUSITHSX.

18



JIOKyMEHT MOJIMCAH 3JIEKTPOHHOMN MOIIUCHIO.
2. COAEP/KAHUE ITPOTI'PAMMBI

BHeYpPOuHOii nesiteibHOCTH « XUMMUSI» nas 8-9 knacca (34 yaca)
€ UCIOJIb30BaHHEM 000pyi0BaHNs LM (PPOBOIi 1abopaTopuu
«Touka pocra»
Pa3nen 1. OcHOBBI 3KCTIEPUMEHTAILHOM XxumMuu (8 4)
XuMHs — HaAyKa SKCIIEpUMEHTalIbHas. BBOIHBIN HHCTpYKTax 110 Th
Jlemoncmpayuonnsiit Ixcnepumenm Ne 1.0O3HaKoMIIEHUE C J1aOOPATOPHBIM
obopynoBaHueM; MPUEMBI 0€30ITacCHON pabOTHI C HUM.
Ilpakmuueckasa paboma Ne 1. [IpaBuna TeXHUKHA 0€30IMaCHOCTH MPH paboTe C
nabopaTopHbIM 000pynoBaHuEeM. M3yueHue CTpOCHHUS TIaMEHU»
Metoabl NO3HAHUS B XUMUU. DKCIIEPUMEHTATbHBIE OCHOBBI XUMHUH
Jlabopamopnwiit onvim Nel.PaccMOTpeHUE BEIIECTB C Pa3TUYHBIMU
dbu3uYecKuMuU CBOMCTBaMU (M€lb, JKeJe30, IIUHK, Cepa, BOAA, XJIOPU]l HATPHUS
Jlabopamopnutit onvtm Ne 2. «J10 kakoii TeMIiepaTypbl MOKHO HarpeThb
BEILIECTBO?»
Jlabopamopnutit onetm Ne3./3yueHre CBONCTB BEIIECTB: HATPEBAHUE BOJIBI,
HarpeBaHue okcuaa kpemuus (IV).
Jlabopamopnutii onvim Ne 4. «I3mMepenue Temneparypbl KUTIEHUS! BOJbBI C
MOMOIIBIO TATYMKA TEMIIEPATYPbI U TEPMOMETPA»
Jlabopamopmnutit onetm Ne 5.«Onpenenenre TeMIepaTyphl MIIaBJIeHUS U
KpUCTAJUTM3aLMN METaJIa»
ITepBoHavasibHbIE XUMHUUECKHE MOHATHS. UHUCTBIE BEIIECTBA U CMECU
Jlemoncmpayuonnstit sIxkcnepumenm Ne 2. «Boijenenue u noriomieHue Temnia
— MPU3HAK XUMUYECKOUN peaKIum»
Jlabopamopnutit onetm Ne6.IlpuMepbl XUMUYECKUX SIBJICHUMN: TOPEHUE
JIPEBECUHBI, B3AaMMOJICMCTBUE MPaMOpa C COJISTHOW KUCIOTOM.
ATOMBI U MOJIEKYJIbI, HOHBI. BellecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO
ctpoeHus. Kpucrammnyeckue pemeTKy.
Jlabopamopmnutit onvtm Ne 7. 3HaKkOMCTBO ¢ 00pa3laMu MPOCTHIX BEIIECTB:

METAIOB U HEMeTATOB. OTrMcanue CBOMCTB.



I[OKYMCHT ImoAIMcan BJIGKTpOHHOﬁ IMOAITNCBIO.

Jlabopamopnutit onvtm Ne8.1Ipu3Haky NPOTEKAHUSI XUMUYECKUX PEAKITUI:
HAarpeBaHUE METHOMW MPOBOJIOKHU; B3AUMOJEHCTBAE PACTBOPOB €IKOTO HATpa U
XJIOpUJa MEJIN; B3aUMOJIEVCTBHE PACTBOPOB YKCYCHOU KUCJIOTHI U
rUApoOKapOOHaTa HATPHSL.

XUMUYECKUE ypaBHEHN. BhINOIHEHNE TPEHUPOBOYHBIX YIIPAKHEHUH 110
COCTABJICHUIO YPABHEHUI XUMHUYECKUX PEAKIINI

THUIIBI XUMUYECKUX PEAKLUN

Jlabopamopnutii onvim Ne9. TUTBI XUMUYECKUX PEAKLUN: PA3I0KEHHIE
ruapokcuna meau (II); B3anmoieicTBrE keje3a ¢ paCTBOPOM XJIOPUJA MEIU
(IT), B3aumopetictBue oxkcuna meau (1) ¢ pactBopoM CONSTHON KUCIIOTHI.
ITonroroka k I'MA, BIIP.

Pa3nen 2. [IpakTHKYM 10 H3y4YeHUIO ra30B: KUCJI0POAa U Boaopoaa (4 4)
Kucnopon. Peakuuu, ncnonb3yemsie sl OTyYEHUs KUCIOPO/ia B JadopaTopuun
Hemoncmpayuonnwiii 3kcnepumenm Ne 3. «Ilonyuenue u cobupanue
KHCJIOpOJa B 1a0OPaTOPUU U 3aII0JIHEHUE UM Fa30MeTpay

XUMHYECKHUE CBOMCTBA Kucimopoaa. OKCUIbI.

Jlabopamopmnutit onetm NelO.«Iopenue cepsl u pochopa Ha BO3AyXeE U B
KHCJIOPOAE»

Jlabopamopnuwtit onotm Nell.«I'opeHue »xeneza, MeIH, MarHHUS Ha BO3IYyXE U B
KHCJIOPOJEH»

Jlabopamopmnutit onetm Nel?2. PaccMoTpeHne 00pas3IioB OKCHAOB (yriaeposa
(IV), Bogopona, hocdopa, Menu, Kamblys, Kene3a, KpeMHUs).

Bo3nyx u ero cocras.

Jlemoncmpayuonnwiit 3Ixcnepumenm Ne 4. «OnpeneneHre cocTaBa BO3yXay
Bonopon. [Tonyuenue Bogopona. Mepsi 6e30nmacHOCTH mpu paboTe C
Bojoponom. IIposepka Ha uncroty. ['pemyunii ras.

Hemoncmpayuonnwiii 3kcnepumenm Ne 5. «Ilonyyenue u cobupanue
BoAOpoa B nabopaTopuu. OnbiT KaBeHauia

XUMHYECKHE CBOMCTBA BOoAOpoaa. [Ipumenenue.

Pasnen 3. I[IpakTHKYM 110 U3y4E€HHIO CBOMCTB BOJBI M PacTBOPOB (5 4)
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I[OKYMCHT ImoAIMcan BJIGKTpOHHOﬁ IMOAITNCBIO.

Boga. MeTob! onpesiesieHrs cocTaBa BObI - aHAIU3 U CUHTES.
Jlabopamopmnutit onetm Ne 13. «Onipenenenrie BOIOIPOBOIHON U
JUACTUJUIMPOBAHHOWU BOJBD)

duznyeckre U XUMUYECKHUE CBOMCTBA BO/IBI.

Jlabopamopnutit onvim Nel4.Okpacka AHIUKATOPOB B HEUTPAILHOM cpesie
Jlabopamopnutit onvim Nel5.Cpasenenue nipo6 BOJIbI: BOJOIPOBOIHOM, U3
TOPOJICKOTO OTKPBITOTO BOJIOEMA.

Bona — pactBopurens. PacTBopsl.

Jlabopamopnutit onvtm Ne 16. «3yueHre 3aBUCUMOCTH PaCTBOPUMOCTH
BEIIIECTBA OT TEMIIEPATYpPhI»

HacplllleHHbIE U HEHACBHIILIEHHBIE PACTBOPHI.

Jlabopamopnutit onvim Ne 17. «Habnrooenue 3a pocmom Kpucmasiioe»
Ilpakmuueckaa pavoma Ne 3 «Onpedenenue KOHUEHMPAYUU 6eULeCmae
KOJI0pUMEMPUYECKUM MEMOOOM NO KATUOPOBOUHOMY 2PAPUKY»

Pa3nen 4. OcHoBBI pacueTHO# xumun (2 4)

O6paboTka FKCIEPUMEHTAIILHBIX JaHHBIX C UCTIOJIb30BaHUEM HIUGPOBOI
nabopatopuu «Touka pocTay.

Urenue rpamKoB, 1TuarpaMm

Pa3nea S. IlpakTuKyM 110 M3y4Y€HHUIO CBOMCTB BelIECTB OCHOBHBIX KJIACCOB
HEOPraHWYecKuX coeaunenui (5 )

Oxkcuppl: Knaccudukaiusi, HOMEHKJIaTypa, CBOMCTBA, MOJIydYeHUE, TPUMEHEHHUE.
Jlabopamopnutit onetm Nel8. HaGnroieHre pacTBOPUMOCTH OKCUJIOB
QITIOMUHUS, HATPUS, KAIBIUS U MEJIU B BOJIC.

Jlabopamopnuwtii onvim Nel9.0npeoenenue KUCI0THOCTU-OCHOBHOCTH CPEJIbI
MOJTYYEHHBIX PACTBOPOB C MOMOIIIBIO UHIUKATOPA.

Jlabopamopnutit onvtm Ne20. [1onydeHne yrieKUCIoro ra3a u B3auMoIeHCTBHE
€ro C U3BECTKOBOM BOJOM.

IMuapoxcuasl. OcHOBaHUS: Kiaccuukaiys, HOMEHKJIaTypa, MOJTyYeHHE.
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JIOKyMEHT MOJMUCaH 3JIEKTPOHHOMN MOMHUCHIO.
Jlabopamopnutit onvitm Ne2 1. Bzaumooeiicmeue oxcuaoB Kaibius U pocdopa ¢

BOJIOH, OMpeJIeNICHUE XapaKkTepa 00pa30BaBIIETOCs TUIPOKCHIA C TIOMOIIBIO
WHJIUKATOPA.

Ilpakmuueckaa paooma Ne 4 «Onpenenenue pH pacTBOPOB KHUCIIOT U
ETOYEN»

XUMHYECKHUE CBOMCTBA OCHOBaHMM. Peakuus HelTpanu3anuu. Okpacka
VHIUKATOPOB B IIECJIIOYHON U HEUTPAIIBHOU cpefax. [[puMeneHne 0CHOBaHUU.
Jlabopamopnutit onvim Ne 22. «Peaxiiys HEUTpaIH3aIum.
Jlemoncmpayuonnsiit Ixcnepumenm Ne 6. «OcHoBanus. TeroBoi rhdext
peaKIuu TUAPOKCUIA HATPUS C YTICKUCIBIM Ta30M»»

Jlabopamopnuiit onvim Ne23. B3aumoieiicTBUE pacTBOPOB KHUCIIOT CO
HIEJ0YaMH.

Jlabopamopnbwiii onvim Ne25. [lonyuyeHrne HEpaCTBOPUMBIX OCHOBAHUN U
HCCIIeIOBaHUE UX CBOMCTB (Ha mpumepe ruapokcuaa meau (11)).
AMbOoTEpHBIE OKCUBI U THIPOKCHU/IBI.

Pa3znes 6. OCHOBBI ONIBITHO-IKCIIEPUMEHTAIbHON U IPOCKTHOM
nesitesibHOCTH (10 1)

TexHuka 0€301aCHOCTH MPU BHITIOJTHEHUN CAMOCTOSTENIbHBIX OMBITOB U
AKCIIEPUMEHTOB B JJOMAIIIHUX YCIOBUSAX U C UCTIOJIB30BAHHEM 000PYI0BaHUS
XUMHUYECKOM JIabopaTOpUH.

IIpakTuyeckas padora Ne4. OOpaieHue co cTekioM (crubanne CTeKISIHHON
TPYOKH, U3TOTOBJICHHE: MUIETKU; KAMMLISIPOB; MPOCTEHIITNX Y3JI0B;
IPOCTENUIINX MPUOOPOB)

XUMHUYECKAN aHAIN3: KAYECTBEHHBIA U KOJIMYECTBEHHBIN

TeopeTnueckre OCHOBBI ONIBITHO-3KCIIEPUMEHTAIIBHON U MPOEKTHOM
NeATEeIIBHOCTH.

Br16op Tembl npoekTa. [TnanupoBanue nesarea»HOCTH.

[Toaroroska npoekra. Coop uHpopmalu no JaHHoM Teme. MoaenupoBaHue
POEKTHOM AEATEIbHOCTH.

Brinmonnenue yT-Ie6HBIX IMPOCKTOB, OIBITHO-OKCIICPUMCHTAJIbHBIX pa60T.



I[OKYMCHT ImoAIMcan BJIGKTpOHHOﬁ IMOAITNCBIO.

IpakTnueckune pa6oTnl Ne8-12 o Temam IPOEKTOB ydaIIUXCSI
[ToaroroBka y4eOHBIX TPOCKTOB K 3aIIUTE

IIpomexkyTouHasi arrecTanus. 3a1IMTA NPOEKTOB

Temamuka onvimHoO-IKCREPUMEHMAIbHBIX U NPOEKMHBIX PAOOM C
ucnonv3zoeanuem ooopyoosanusn yenmpa « Touxa pocmay:

1. DkcnepTr3a NPOAYKTOB MUTAHUS IO YIIAKOBKE.

2. OnpeziesieHre KauecTBa BOJOMPOBOIHOM BO/IBI.

3. OnpenesieHre CBOMCTB BOJAONPOBOJHON U AUCTUIUIMPOBAHHOMN BOJIBI.
4. KuciaoTHOCTh aTMOC(EPHBIX OCATKOB.

5. [lonyyenue kpucramtoruapara MEIHOIO KyIopoca.
6.HaGmtonenue 3a pocToM KpUCTalIOB.

7. IlosmydueHue NepeChHIEHHBIX PaCTBOPOB.

8. OnpeneneHue TeMnepaTypsl pa3ioKeHHs] KpUCTAIIIOTUApATa.

9. OHpGIICJIGHI/IC KHMCJIOTHOCTH ITOYBBEI.

3y4CHUC MICJTIOYHOCTH PA3JIMYHBIX COPTOB MbLId U MOIOIIUX CPCACTB.

HJIUKATOPHBIC CBOMCTBA Pa3IMUHbBIX paCTEHUN U IIBETOB (¢ omnpeaenecHueM pH pacTBopoB).

14.

15.
16.
17.
18.
19.
20.

21.

12. Onpenenenune kauecTna xjae00neKapHOil MyKH U XJieba.

13. Omnpenenenre KauecTBa KUCIOMOJIOYHBIX TPOIYKTOB.

Ornpenenenue 3aBUCUMOCTH M3MeHeHHs pH 1eIpHOro 1 macTepu30BaHHOTO
MOJIOKA OT CPOKOB XpaHEHHUSI.

OuncTka BOABI NEPETOHKOM.

Ouuctka BOAbI OT 3arps3HEHUN.

[IpuroroBiieHrE MOYBEHHOW BBITSIKKU U onpeeiieHue ee pH.
Onpenenenre CTENEHN 3aCOIEHHOCTH MOYBHI.

KonuuectBeHHOE onpeiesieHne 3arpsi3HEHHOCTH BEIECTBA.

Omnpenenenne maccel okcunaa meau (ll), oOHapykeHue okcuma yriaepoja
(IV) u Bompl, mOJMly4aeMbIX TpPH PA3T0KEHUU OCHOBHOTO KapOoHaTa Meau
(manaxuTa).

[Tonyyenue, cobupanure u uaeHTUPUKALUS ra3oB (BOJAOPOJA, KUCIOPOIA,

YIJIEKUCIIOTO ra3a, aMMHUaKa), MOHTaXX COOTBETCTBYIOIIUX MTPUOOPOB.
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JIOKyMEHT MOJMUCaH 3JIEKTPOHHOMN MOMHUCHIO.
IIpumeyaHue: >XEITHIM MapKepoM BbIIEIEHO cojaepxaHue I[IpumepHoit

MpOrpaMMBbl, MPEIJIOKEHHON B METOIUYECKUX PEKOMEHIALMAX MUHUCTEPCTBA
npocBemiennst Poccuiickort ®deneparuun mo «Peanmusanum  006pa3oBaTenbHBIX
IpOrpaMM €CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOM HAIpPaBICHHOCTEW IO
XUMUH C UCTIOJIB30BaHUEM 000pya0BaHUs IeHTpa « Touka pocTtay (YyTBEPKICHBI
pacnopsbkeHueM MuHucTepcTBa npocBenieHuss Poccuiickoit deaepanuu ot 12

stuBapst 2021 r.Ne P-6).
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JIOKyMEHT MOJIMCAH 3JIEKTPOHHOMN MOIIUCHIO.
3. KAJIEHTAPHO-TEMATHYECKOE IIVTAHUPOBAHHE

BHeypouHoii aesiteibHOCTH « XUMMUS» - 8-9 kiacce (34 u.)

€ YKa3aHHMeM HMCII0JIb30BaHUs 000py10BaHNs HM(POBOIi 1adopaTopuu

«Touka pocra»

n/n

Tema 3ansaTusa

Kou-
BO

qaco

Jlara

Hcnoan3oBanue
o0opynoBaHMsI

«Touka pocra»

Pa3nen 1. OcHOBBI SKCIIePUMEHTAIbHOM XuMun( 8 1)

cBolicTBaMH (Me/lb, ’KeJjie30, HMHK, cepa,

BOJa, xJiopua Hatpust TP JlaoopamopHhutii

1. | Beéoonwtii uncmpykmaxc no Th Xumus —| 1 TexHuka
HayKa dKCIepUMEHTaIbHAas. 0€30IacHOCTH B
TP /lemoncmpayuonunwlit Ixcnepumenm Ne KaOMHETEe XUMUU
1. uenTpa «Touka
O3nakomnenue c 1a00pamopHvIm Pocray.
00opyooeanuem; npuémul 6€30nACHOU 3HAKOMCTBO C
paoomul ¢ HUM. 000py10BaHUEM.

2. | Ilpakmuueckan paboma Ne 1 JlaTuuk Temmnepa-
«Ilpasuna mexnuku 6ezonacHocmu TypbI (TepMonap-
npu padome c 1a00pamopHbIm HBII), CHUPTOBKA
ooopyooseanuem. Uzyuenue
CMPOeHUA NIAMEHU)

3. | Metonsl MMO3HAHUS B 1 JlaTumk
XUMUU. DKCTICPUMECHTAJIbHBIE OCHOBBI XUMHH TEeMITepaTypbl
JlaGopaTopHblii onbIT Nel. PaccmoTpeHnue (TepMonapHsbIif),
BeIIECTB ¢ PA3JINYHBIMH (PU3NUYECKUMH CITUPTOBKA
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I[OKYMCHT IIoAIInMcCan BJIGKTpOHHOﬁ IMOAITNCBIO.

onvim Ne 2 «/[o kakoui memnepamypul

MOIHCHO HAZpenb eemecmeo?»

MeTOI[BI IIO3HaHHUA B XUMHUH.
9KCHCpHMCHT&HBHBI€ OCHOBBI XUMHUH

TP JlaGopatopHblii_onbIT_Ne3. U3ydeHnue

JlaTuuk Temnepa-
TypBbI IUIATUHO-

BBbIl, TEPMOMETD,

CBOMCTB BelllECTB: HarpeBaHWe BOJbI, ANEKTpUYEcKas
HarpeBaHue okcuaa kpemuus (1V). IJIMTKA
Jlabopamopnuiit onvim Ne 4. «H3mepenue

memnepamypvl KUneHus 600bl ¢ HOMOULBIO

oamuuKa memnepamypovl u mepmMomempa

MeTobl 1TI03HAaHUS B XUMUU. JlaTumk
DKCnepUMEHTAIbHBIE OCHOBBI XUMUU TeMIIepaTypbl
TP Jlabopamopuwiii  oneim N 5. (TepMomnapHbIi)

«Onpeodenenue memnepamypol niaeneHus u

Kpucmaiiiuzauyuu memauia)

dusnuecke M XUMHUYECKHe sABIcHUsA. TP
Hemoncmpayuonnstii Ikcnepumenm Ne 2,
«Buvloenenue u noznowenue menna —
npu3HaK Xumuueckou peaxkuyuu)

Jlabopamopuwtit onvim Neb.

Ilpumepur pusuueckux agnenuii: ccubanue
CMEKNAHHOU mpyOKu, KUnAadeHue 600bl,
niaenenue napaguna.

Jlabopamopnutii onvim_Nel Ilpumepuot

XUMUYECKUX AGIeHUIL: 20pPeHUe OPeBeCUHbl,
83AUMO0€CIICIMBUE MPAMOPA C COJIAHOU

Kuciaomoil.

PeakTuBbI 1
XAMHAYECKOE
obopynoBanue,/la
TYUK
TeMIepaTypbl

JIATUHOBBIHN

XUMHAUYECKHE MPEBpaALCHUS. XHUMUYECKUE

pEaKIHH.

PeakTuBel 1

XUMHUYCCKOC
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I[OKYMCHT IIoAIInMcCan BJIGKTpOHHOﬁ IMOAITNCBIO.

TP Jlabopamopnutii_onblT_Ne8. IlpuzHaku o0opyoBaHuE

NMPOTeKAHUSI  XUMHYECKHX  pPeaKIuii:
HarpeBaHue MeTHOT NPOBOJIOKH;
B3aHMO/IeliCTBIE PACTBOPOB €IKOr0 HATpa
H  XJopHIa MeaHM; B3aumMojelicTBHe
PACTBOPOB  YKCYCHOW  KHCJOTBI W

rUIPpoOKapOoOHaTAa HATPHUS.

8. | Tunsl XUMHUYECKUX peakuun P| 1 PeaktuBel u
Jlabopamopuwtit onvim Ne9. XUMHUYECKOE
Tunvr xumuueckux peaxuuil: paszioxHceHue obopyioBaHuE

cuopoxcuoa meou (11); ezaumooeiicmeue
sceneza ¢ pacmeopom xiopuoa meou (11),
eé3aumooeiicmeue oxkcuoa meou (1) c

pacmeopom COJLAHOU KUCIOMObL.

Pasznes 2. IIpakTuKyM 10 M3Yy4EeHHMIO ra30B: KMCJIOPoaa U Bogopoaa (4 4)

9. | Kucnopon. Peakuun, wucnons3yembie isi| 1 PeakTuBbl u
MOJy4YeHHs] Kuciiopoaa B jaboparopuu TP XAMUYECKOE
Jlemoncmpayuonunstit Ixcnepumenm Ne 3. o0opynoBaHue

«llonyuenue u cooupanue Kuciopooa 6
aadoopamopuu

U 3ano/iHenue um cazomempa)

10. | Xumuueckue cBoMcTBa Kuciopoaa. OKCUIbI. 1 PeakTuBbel 1
TP Jlabopamopmnuwtit onvetm Nel0. «I'openue XAMUYECKOE
cepul u ghocghopa na 603dyxe u 6 obopynoBaHue
Kucaopooe»

Jlabopamopnutit onvim Nell. «l openue
JHceneza, meou, MazHusA Ha 8030yxe U 6

Kucaopooey Jlabopamopnuiit onvtm Nel2.

Paccmompenue oopa3zyoe okcuoos




I[OKYMCHT IIoAIInMcCan BJIGKTpOHHOﬁ IMOAITNCBIO.

(yenepooa (1V), eéooopooa, ghocghopa, meou,

Kdjlbuus, sicesnesa, erMHu}l).

11. |Bo3nyx ®u  €ro  cocCTas. 7P| 1 [Tpubop nis
Jlemoncmpayuonnulit Ikcnepumenm Ne 4. onpeneaeHus
«Onpeodenenue cocmaea 6030yxa» COCTaBa BO3yXa

12. | Bonopox. [Tonyuenue Bomopoa. Mepbl 1 PeakTuBsl n
0€30MacHOCTH MPHU padOTE C BOJOPOIOM. XUMHUYECKOE
IIpoBepka Ha uncToTy. I pemyunii ras. o0opynoBaHuE
TP /lemoncmpavuuonnstii 3kcnepumenm Ne
5. «llonyuenue u cooupanue 6000pooa 6
aaoopamopuu. Onvim Kagenouuwiay

Paznen 3. [IpakTukyM nmo H3y4YeHHI0 CBOHCTB BOABI M pacTBopoB (5 )

13. | Boga. MeTtoasl orpe/iesieHus: COCTaBa BOJBI - 1 JlaTunk
aHaJiu3 U CUHTE3. AIEKTPOIIPOBOJIH
JlabopamopHhutii onvim No 13. ocTH, uppoBoi
«Onpedenenue 6000NP0OBOOHOIL u MUKPOCKOTI
OUCMUNLIUPOBAHHOIL 800bl)

14. | ®duznyueckre U XUMUYECKUE CBOMCTBA BOBI. 1 PeakTuBbl u
TP Jlabopamopuwiii onvim Nel4. Oxpacka XUMHYECKOE
UHOUKAmMOpPO8 8 HellmpaibHOIl cpede o0opynoBaHue
Jlabopamopnutit onvtm Nel5. Cpaenenue
npoo 600vl: 6000NPOBOOHOIL, U3 20POOCKO20
OMKpPBIM 020 8000ema.

15. | Bona — pactBopwuteinb. PactBopsl. TP 1 JlaTumk
Jlabopamopnuiit onvim Ne 16. «H3yuenue TEeMIIepaTypbl
3A8UCUMOCIU PACMEOPUMOCIU BEULECIEA TJIATUHOBBIN
Om memnepanmypul)

16. | HacpimieHHblE M HEHACBIIEHHBIE pacTBOpHL. | 1 Hudposoit
TP MHKPOCKOI
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I[OKYMCHT IIoAIInMcCan BJIGKTpOHHOﬁ IMOAITNCBIO.

Jlabopamopnuiit onvim Ne 17.«Haonwoenue

3a pocmom Kpucmaiiioe»

17.

IIpakTuyeckas pad6ora Ne 3
«OmnpenesieHne KOHIEHTPALMH BeLeCTB
KOJIOPUMETPUYECKUM 110

KaJIMOpoBOYHOMY rpapuxy» TP

PeakTuBbI 1
XUMHYECKOE
o0opyioBaHME,
ATYNK
ONTHUYECKOM

IIJTOTHOCTH

Pa3nen 4. OcHoBBI pacueTHOH XumMuu (2 4)

18. | O6paboTKa SKCIEPUMEHTAIBHBIX JIAHHBIX C
MCIIOJIb30BaHUEM LU(POBOIL 1abopaTopuu
«Touka poctay.

Yrenue rpaukoB, quarpaMm
19. | OObeMHBIE OTHOLIEHHS T'a30B MpU

XUMHUYCCKHUX PCAKIUAX

HeOpraHu4veckux coexuuenni (5 1)

Pa3znen 5. [IpakTUKYM 10 M3Yy4eHHIO CBOIICTB BelleCTB OCHOBHBIX KJIACCOB

20.

Oxcunpl:  kiaccuduKaims, HOMEHKIATYpa,
CBOWMCTBA, TMOJIyYeHHE, MpuMmeHeHue. TP

Jlabopamopuwiit onvim Nel8.

Habnwoenue pacmeopumocmu 0Kcuooe
QIIOMUHUA, HAMPUA, KAAbUUA U MeOu 6

eooe. Jlabopamopuwtit onetm Nol9

Onpeodenenue KuciomHoCmMu-oCHOGHOCHU
cpeovl NOJIYYEHHBIX PACHBOPOE C HOMOULbIO
UHOUKamopa.

Jladopamopuwiit onvim Ne20.

11 ojliyuenue Y2aieKuciiozo 2asa u

é3aumooelicmeue e2o ¢ U38eCmKo6oil 60001.

PeakTuBel 1
XUMHUYECKOE

o0opyioBaHue
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I[OKYMCHT IIoAIInMcCan BJIGKTpOHHOﬁ IMOAITNCBIO.

21.

I'mapokcuasl. OcHoBaHMS: KiaccuuKkaius,
HOMEHKJIaTypa, MOJTy4YeHHUE.

TP Jlabopamopnwtiit onoim Ne 21.

B3zaumooeiicmeue okcuooe kaivyus u
gocpopa c 6oooii, onpedenenue xapaxmepa
00pazoeasutezoca 2uOPOKCUOa ¢ ROMOULbIO
UHOUKamopa.

JlabopamopHhutii onvim No 22.
«Onpeoenenue pH paznuunuix cpeoy
IIpakTnuyeckas padora Ne
4.«Onpenesienne pH pacTBopoB KUCJI0T H

meJaouen»

Hatunk pH

22,

XHUMHYECKHE CBOMCTBA OCHOBaHMU. Peakiims
HeuTpanu3zanuu. OKpacka HWHIMKATOPOB B
HIEJIOYHOM WM HEUTpaJIbHOU cpenax.
[Ipumenenue ocHoBanuii. TP
Jlabopamopmnutit onvim Ne 23. «Peaxkyus
Heumpanusayuuy. /lemoHcmpayuoHHblil
akcnepumenm Ne 6. «Ocnosanus. Tennoeoii
Ihpexm peaxkyuu cudpokcuoa Hampusi ¢
Y2TIeKUCbIM 2a30M»

Jlavopamopuwtit oneim No24.

B3zaumooeiicmeue pacmeopoeé kuciom co
wenovamu.

Jlabopamopuwtit oneim No25.

IHonyuenue nepacmeopumvlx OCHOBAHUIL U
uccieooeanue ux ceoicme (Ha npumepe

euopoxcuoa meou (11)).

Hatuuk pH,
7103aTop 00BEMaA
KUIKOCTH,
OropeTka, TaT4uK
TeMnepaTypbl
IUIATUHOBBIH,
JATYUK JIaBJICHHUS,
MarHuTHas

MfECIIaJIKa

23.

KucioTtsl. Cocras. Knaccuduxarus.

PeakTusel n
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I[OKYMCHT IIoAIInMcCan BJIGKTpOHHOﬁ IMOAITNCBIO.

Howmenxkuarypa. [lonyuenue kucnor. TP XAMUYECKOE
obopymoBaHue

24. | Comu. Knaccudukanus. Homenknarypa. PeakTuBbl 1
CniocoObl oJTydeHust cojiei XUMHUYECKOE

o0opynoBaHue
Pa3znen 6. OCHOBBI ONIBITHO-IKCIIEPMMEHTAJIbHON M POEKTHOM AesiTeabHOCTH (10
)

25. | Texnuka 06€30MMaCHOCTH TPH BHITIOJTHCHUH PeakTtuBsl n
CaMOCTOSATENbHBIX ONBITOB U AKCIIEPUMEHTOB XUMHUYECKOE
B JJOMAIIIHUX YCJIOBUSX U C HCIOJIb30BAHUEM o0opyioBaHue
000pyI0BaHUsI XUMUYECKOU J1aOOpaTOPHH.

26. | XUMHUYEeCKUM aHAIN3: KAYECTBCHHBIN U PeaktuBsl u
KOJIMYECTBEHHBII XUMHUYECKOE

o0opynoBaHue

27. | BeiOop TeMbl IpOEKTa.

[InaHupoBaHue AESITENHLHOCTH.

28. | IloaroroBka npoekrta. Co0op uHpopmauu mno PeakTuBsbl 1
JaHHOU Teme. MonaenupoBaHHE MPOECKTHOU XAMUYECKOE
NeSTETbHOCTH. o0opynoBaHue

29- | BollonHeHne y4eOHbIX MPOEKTOB, OMBITHO- PeakTuBbl 1

32. | BKCTIEpUMEHTAJIbHBIX Pa0oT. XAMUYECKOE
IIpakTHyeckune padoThl O TEMAM o0opyaoBaHuE
NPOEKTOB y4aIMXCS

33. | [loaroroBka y4eOHBIX IPOSKTOB K 3aIUTE

34. | 3ammTa MpoeKTOB
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I[OKYMCHT IIoAIIMCaH BHGKTpOHHOﬁ IMOAITNCBIO.

JOKYMEHT NOANMUCAH 3JEKTPOHHOU NMOAIMUCHIO
MNOJJIMHHOCTDb JOKYMEHTA INOATBEPK/IEHA.

‘,v. HOPOBEPEHO B ITIPOTPAMME KPUIITOAPM.

HOAIINCH

OO0muii craryc noanucu: IToanuck BepHa

Cepruduxar: O0OBAEEC4B1D9ABF16AEADSASDECB4840DB

Baapenen: Ma3yp 3unanzna MlBanoBHa, Ma3syp, 3unanga iBanosHa, adm.uo.akmr@yandex.ru,
251701152339, 14655974809, MYHULIUITAJIBHOE KA3EHHOE
OEILIEOBPA3OBATEJII)HOE YUPEX/JEHUE "CPEJJHA OBLLIEOBPA3OBATEJIbHA S
HIKOJIA Ne31" TLBOCTOK KPACHOAPMENCKOI'O MYHUIIUIIAJIBHOI'O PAOHA
IMPUMOPCKOTI'O KPAS, Dupektop, m.Boctok, [Tpumopckuii kpait, RU

H3narenn: KasnaueiictBo Poccun, KaznaueiictBo Poccun, RU, r. MockBa, bonbIoi 3naToycTHHCKUI
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