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PA3JIEJI 1.
«KOMIIIEKC OCHOBHBbBIX XAPAKTEPUCTHUK ITPOI'PAMMBbD»

1.1 MosicHUTEIBLHAA 3AIHCKA

Lenp peanu3zanuu JaHHOH 001Ie00pa30BaTeIbHON 0OILIEpa3BUBAOLICH IPOTPAMMEI
COCTOUT B JOCTH)KEHHMM OOYyYarolIMMHUCS pe3yJbTaTOB H3Y4EHUs IpeaMeTra «XHUMUs» Ha
yriIyOn€HHOM YpOBHE B COOTBETCTBHU C TpeboBaHusiMH, ycrtanoBieHHbIMH DI'OC COO.
[TocraBneHHass Leab JOCTUraeTcs B YCIOBHMSIX OOpa30BaTENIbHOM cpelbl € HCIOJIb30BAHUEM
o0opynoBanus 1neHTpa «Touka poctay.

Hcnonb3oBanue obopynoBanus «Touka pocray mnpu peanu3aldyd JaHHOM HPOrpaMMBl
MIO3BOJISIET CO3AATh YCIIOBUS:

* JUIl pacIIUPEHUs COJEPKaHMsI MIKOJIbHOIO XMMUUYECKOI0 00pa3oBaHMs Ha yriIyOJEéHHOM
YPOBHE;

* Ui TOBBILICHUS O3HABATENbHOW aKTUBHOCTH OOYYarOIIMXCS B €CTECTBEHHO-HAYyYHOU
obnacru;

* IS pa3BUTHs JIMYHOCTH peOEHKa B Ipolecce OOy4YeHHs XHUMHH, €ro CIIOCOOHOCTEH,
(GOopMUPOBaHHUS U yJIOBIETBOPEHUSI COLIMAJIBHO 3HAYUMbIX HHTEPECOB U MOTPEOHOCTEN;

* JUId OCO3HAHHOrO BbIOOpa oOyuarommMucs Oyaymed npodeccuu, TajlbHeHIero
YCIEIIHOTO 00pa30BaHus U PO(HECCUOHATLHOU NeSATSILHOCTH,

* JUIst paboThl C OJApEHHBIMHU ILIKOJIBHUKAMHU, OpPraHU3allMd UX Pa3BUTHS B Pa3IMYHBIX
o0nacTsax o0Opa3oBaTeIbHOM, TBOPUECKOM 1EATENbHOCTH;

* 17151 00€eCTIeYEeHUsI CAaMOCTOATENBHOTO MPOEKTUPOBAHUS 00yUarOIMMUCS 00pa30oBaTeIbHOM
NeSITeTbHOCTH U d((HEKTUBHONW CAMOCTOSTEIBHONH paboThl MO peanu3alii WHAWBUIYAITBHBIX
y4eOHBIX IUIaHOB;

* JUTS BBITIOJIHEHHS MHAWBUYaTBHOTO HCCIIEI0BATEICKOTO MPOEKTA.

B ocHOBY NlaHHO# MporpamMMsbl MOJIOKEH MPUHLUI pa3BUBaroliero ooyuenus. [Iporpamma
ONMpaeTcsi Ha MaTepuaj, HW3Y4YeHHBIH B & Kiacce, MOITOMY HEKOTOpbIE TEMBI Kypca
paccMaTpUBAIOTCS TOBTOPHO, HO YK€ Ha 0oJjiee BBICOKOM TEOPETHYECKOM ypoBHE. Takoi moaxon
MIO3BOJISIET YIITyOJsITh M pa3BUBATh MOHSATHE O BEHIECTBE W XUMHUYECKOM IIPOIIECCE, 3aKPETLISATh
NpOoiiIeHHBIN MaTepyuan B aKTUBHOM MaMATH ydalllUXcs, a TaKKe COXPaHITh MIPEEMCTBEHHOCTDb B
nporiecce o0y4eHus. [IporpamMma npenHazHavyeHa sl TOTIOJHUTEIFHOTO U3yUeHHsI XUMHH, KaK Ha
6a30BOM, TaK ¥ Ha NPOPUILHOM YPOBHE.

Hanpagnennocms npozpammpl €CTECTBEHHOHAYYHas!.

Buo npozpammeur:

- o cmenenu agmopcmea — MoJTU(UIIMPOBAHHAS.

- N0 YPO6HIO crodcHocmu — 0a30Basl.

Azvik peanuzayuu npozpammel: opuMaIbHBIN 361K Poccuiickoil peneparyu — pycckuit
Ilepeuenv nopmamuenbvix 0OKyMenmog:
[IporpamMma pa3paboraHa B COOTBETCTBUHU CO CIEIYIOIIMMHA HOPMAaTUBHBIMU JOKYMEHTaMHU:

1. ®enepanbheblil 3akoH «O06 obpazoBanuu B Poccuiickoii deneparun» ot 29.12.2012
Ne 273-03.
2. ®enepanbubiii 3ak0H 0T 31 uronst 2020 r. N 304-03 «O BHeceHUU MU3MEHEHUM B

®enepanbHblil 3akoH «O0 obpazoBanuu B Poccuiickoit @exepanum» mo BONpocaM BOCHUTAHUS
00y4JarOIIUXCSI.

3. Pacnopsixenue [IpaButensctBa Poccuiickont @enepanun ot 31 mapta 2022 roma Ne
678-p. Konuenuus pa3BuTHs JOMOJHUTEIBHOTO 00pa3zoBanus aereit 1o 2030 rox.
4. ITocTtanoBnenune I'J1aBHOrO rocyJapcTBEHHOrO CaHUTApHOro Bpada P® or 28

ceHta6psa 2020 r. Ne28 «O06 yrBepxnenun canutapubix npasui CIT 2.4.3648 — 20 «CanutapHo —
AMUAEMUOJIOTHYECKHE TpeOOBaHHA K OpraHM3alMsIM BOCHUTAHMS U OOYy4YeHHs, OTIbIXa H
037I0POBJIEHUS AE€TEN U MOJOJEKNY.

5. [Ipukazom MunucrepctBa mnpocBemenus P® or 27.07.2022 Ne 629 «O6
YTBEP)KJICHUM TOpPs/IKAa OpPraHU3allMl W OCYLIECTBICHHUS OOpa30BaTENbHOW JAEATEIBHOCTH I10
JIOTMIOJIHUTEIBHBIM 00111€00pa30BaTeIbHBIM IPOrpaMMam.

6. Pacniopsxenue IlpaButensctBa Poccuiickoit @enepanuu ot 29.05.2015 Ne 996-p
«Crparerus pazsutus Bocnutanus B Poccuiickoit @enepannn Ha nepuod a0 2025 roga»
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7. [Toctanosnenne IIpaButenbcrBa Kamyskckoit oomactu ot 29 staBapst 2019 roma Ne
38 «O0 yTBepKIeHUU TOCYAapCTBEHHOM mporpammbl Kamyskckoit obnactu «PasButue obuiero u
JoTnoMHUTEIbHOr0 oOpa3oBanust B Kamyxckoit oOnactu». Ilogmporpamma «JlomonHuTENbHOE
oOpa3oBaHHe» TOCyAapCTBEHHOW TmporpaMmbl Kamyxckoit oOmactu «Pa3Butue oOmero u
JOTIOTHUTENIbHOTO 00pa3zoBanus B Kamyxkckoil o6iactuy.

8. Meroauueckue  peKOMEHIAIMM 1O  MPOEKTUPOBAHUIO  JIOMOJHUTEIBHBIX
obmepazpuBatomux mporpamm (ITlucemo MwunoOpHayku P® ot 18.11.2015 Ne 09-3242 «O
HAPaBICHUU HHPOPMAITII ).

9. JlokanbHble akThl yupexaeHus: Pexxum 3anstuii 10.I1paBuna npuema Ha o0yuenue no J10.

[Tonoxxenue o J10.

Axmyanbrnocms npozpammul Iporpamma « IKCIIEPUMEHTATbHAS XUMUSD

uMeeT TNPO(PECCHOHANBHYIO HAINPAaBICHHOCTh. YYEHHMKY, H30paBIIEeMy XHUMHUYECKYIO
CHELHMaTbHOCTb, OHA IOMOXET OBJIA/IeTh B COBEPILIEHCTBE HEOOXOAUMBIMU IPUEMAMU YMCTBEHHOM
JeSITEIbBHOCTH, Pa3BUTh TBOPUYECKOE MbIIIUIEHHE. BaXKHBIM KOMIIOHEHTOM 3TOTr'0 IIpoLecca BISETCS
YMEHHE petiaTh XUMHUYECKHUE 3a/1a4H, TaK KaK OHO BCET/1a CBA3aHO C 00J1ee CII0KHOM MBICITUTEILHON
JeSTENIbHOCTBIO. J{JIs1 TeX, KTO CMOKET OBJAAETh COACPKAHMEM JaHHOW IPOrpaMMbl, pPelIeHUE
3aj1a4 He OyJeT BbI3bIBaTh 0COOBIX TpyIHOCTEH. [IpoLiece perieHus cTaHeT yBieKaTelbHbIM U Oy1eT
IPUHOCUTH YAOBJIETBOPEHUE, IOJ0OHOE TOMY, KOTOPOE MOJY4aroT JIIOOWUTENH pa3raJbIBaHUs
KPOCCBOP/OB. YMEHHUE pellaTh 3a7auil pa3BUBAETCs B Ipoliecce 00y4YeHuUs, U Pa3BUTh 3TO YMEHHE
MO’KHO TOJIBKO OJHUM ITyTEM — IIOCTOSIHHO, CHCTEMaTUYECKH PEIIaTh 3aJauH.

C mnomomplo nporpammbl «OKCHEPUMEHTaJIbHAs XUMMSD» IIKOJIBHUK NPUOOPETET MU
3aKpenuT IPAKTUYECKUE HAaBBIKM B pabOTe C BELIECTBAMM, BBINOJHAS Pa3jIMYHOTO YpPOBHS
CJIO)KHOCTH MPAKTUUECKUE 3a/laHus. B cBA3M ¢ 3TUM AaHHYIO ITporpammy 1o Gpopme cofepKaHus 1
npouecca NeAarorn4eckoi AesTeIbHOCTH MOXHO OTHECTH K MHTEIPUPOBAHHOMY BUAY, T.K. OHa
00BbeIMHSET B 11eJ10€ 001aCTH OCHOBHOTO U JIOMIOJHUTEJIBHOTO 00pa30BaHusl.

Omauuumensuvle ocodennocmu npozpammet. IlpeuiaraeMelii Kypc HOCUT 0Oy4YarOLIUM,
pa3BUBAIOIIMNA M COLMAIBHBIM XapakTep, MO3BOJIIET OPUEHTHPOBATHCS Ha BBIOOp Oymaymiei
npodeccun Bpaya, TeHeTHKa, OHoJ0ra, 3KoJora.

Ileoazocuueckan  yenecoodopasnocms  OOyCIOBIE€HA  TE€M, UYTO  UIKOJbHHKaM
IIPEIOCTABIISAETCS BO3MOXKHOCTD MOMOJHUThH 3HAHUS, MPUOOPECTH U 3aKPENUTh HaBBIKU PEIICHUS
TEOPETUYECKHX U, YTO OCOOEHHO BaXKHO, TPAKTUYECKUX 3aj1ay 10 XUMUH. Pellienne 3a1a4 3aHMMaeT
B XUMHUYECKOM 00pa30BaHUU BaXKHOE MECTO, TaK KaK 3TO OJIMH U3 BaXKHEUIINX IPUEMOB 00yUYeHUS,
HOCPEICTBOM KOTOPOIo o0ecrieynBaeTcs 0ojee riry0oKoe U IOJIHOE YCBOSHHE yUeOHOTo MaTepHaa
N0 XMMHMHM U BbIpaOaThIBA€TCd YMEHHE CAMOCTOSATEIBHOTO OCMBICICHUS U TNPUMEHEHUS
npHrOOPETEHHBIX 3HAHUH.

['maBHBIM KpuTEpHreM 0TOOpa yJallluxcs B TPYMIbI SBISIETCS XKeJlaHue pedeHKa npuodpectu
HaBBIKM pEIIEHUS] TEOPETUYECKUX 3ajay, BBITOJHEHHS NMPAKTHUYECKUX paboT MO ONpeAeseHUIO
BEIIECTB.

Aopecam npozpammut. IlporpamMma pazpaborana /i ydanmxcs 9-11 kigaccoB, KOJINYECTBO
nereii B rpymme — 12—15 demoBek. Bo3pacT nmereil, ydacTBYIONIIMX B peajM3allid JTaHHOH
oOpa3oBaTenbHON mporpamMmsl: 14-18 ner.

[Tonyuyenune oOpa3zoBaHMs OOYYAIOUIUXCSA C OIPAaHUUYEHHBIMH BO3MOXKHOCTSIMH 3710POBb
MO3KET OBITh OPIraHU30BAHO COBMECTHO C JIpyrumu oOyuatoniumucs. KomuuectBo o0yuarommxces ¢
OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0pOBbsI YCTaHABIMBAaeTCs M3 pacuera He Oonee 3
o0y4aromuxcs Mpu MOJTyYeHUH 00pa3oBaHUS C JPYTMMH yYalIUMHCS, C y4E€TOM OCOOEHHOCTEH
NCUXO(HU3UUECKOTO Pa3BUTHUS KaTErOpuil 00yUaromuxcs COrjaacHO MeTUIIMHCKUM ITOKa3aHUsAM, JIIs
CJIEYIOIINX HO30J0THYECKHUX TPYIIIL:

- HapyILLIEHUS OMOPHO-/IBUTaTEILHOTO anmapara (CKOJIHO03, INIOCKOCTOIIHUE)

- Jjoromeawdeckue HapymeHus ((hoHEeTHKO-(poHEeMaTHYeCKoe HEIOPa3BUTHE PEYH,
3auKaHue)

- COMaTUYeCKH OcIabiIeHHbIe (4acTo OOJCIONTUE ICTH).

Cocmae zpynnbl, ocobennocmu Hadopa. Pa3HOBO3pacTHas IpyIa IEPEMEHHOIO COCTABa.

Oovem npozpammur 68 4acoB



Cpoku oceoenus npozpammot 1 TO1.

Pesrcum 3anamuil 2 akaleMAYeCKHUX Yaca B HeJleqto, 68 4acoB B TOI, 3aHATHUS 110 40 MUHYT.
@Dopmul 00yueHua OYHAs C TMPUMEHEHHUEM JJICKTPOHHOTO OOYYEHHS M JAUCTAHIIMOHHBIX

o0pa3oBaTenbHbIX TexXHOJIOTUul. [Iporpamma MoskeT ObITh peain3oBaHa B OYHO-3a04HOM popme u

JTUCTAHLIMOHHO C TIOMOIIBI0 HHTEPHET-PECYPCOB.

Dopma opzanuzayuu 00pa308amMenabHOU 0eAMeETbHOCHU TPYIIIIOBAS.

@Dopmvl nposedeHusn 3aHamuil. KOMOWHUPOBAHHBIC, TEOPETUYECCKHE, NPAKTUYCCKHE,
nabopaTopHBIE.

1.2 Ilesb ¥ 321244 MPOrpaMMbl

Ilenv npocpammer pa3zBUTHE MHTEIUIEKTYaJbHOTO M TBOPUYECKOrO MOTEHLMANIa JETEH Ha
OCHOBE (OPMHUPOBAHHS ONEPAIMOHHBIX CIIOCOOOB YMCTBEHHBIX JICWUCTBHH II0 PEIICHUIO
TEOPETUYECKHUX U MPAKTUYECKUX 33/1a4 B 00JIACTH XUMHH.

3aoauu npozpammol:

oOyyaromue:
o COBEPIICHCTBOBATH 3HAHUS yYAINXCs O THUIIAX PACUYCTHBIX 3a7a4 U AJITOPUTMAX UX

peLIeHNUs,
. dbopMupOBaHHE TPAKTHUECKOTO YMEHHUS MIPH PEHICHUH SKCIIEPUMEHTAIbHBIX 33134
Ha paclo3HaBaHUE BEIIECCTB,

. IIOBTOPEHUE, 3aKPEIIJICHUE OCHOBHBIX ITOHATHI, 3aKOHOB, TEOPHH, a TAKXKE
HaYYHBIX ()aKTOB, 00Pa3yIOIIMX XUMHUYECKYIO HAyKYy,

. COBEPLICHCTBOBATh YMEHMSI peIIaTh 3a/1a4¥ UHTErPUPOBAHHOIO TUIIA;

pa3BUBAIOIINE:

. pa3BHUBaTh JJOTHYECKOE MBIIIJIEHUE YUalIUXCs TP PELICHNUH 3a]1a4 C
HECTaHAAPTHBIMH (DOPMYITUPOBKAMU;

. pa3BHUBaTh CaMOCTOSTEIbHOCTh, YMEHUE MIPEOI0JIEBATH TPYJHOCTU B yUEHUH;

. pa3BHUBATh MPAKTUYECKHE YMEHUS YUaIUXCsl IPU BBIIIOJIHEHUN TPAKTHYECKHUX
AKCIEPUMEHTAIBHBIX 3aa4;

. pa3BUBATh HABBIKM CAMOCTOATENBbHOM paboThl U y4eOHO-KOMMYHUKATUBHBIE
YMEHHUS.

BOCIIUTATEIbHBIE:

. CO3/1aBaTh ME€JarOrMYECKUX CUTYaIMi YCIEIIHOCTH ISl TOBBIILIEHUSI COOCTBEHHOU

CaMOOLICHKH U CTaTyca y4allluXcs B I71a3aX CBEPCTHUKOB, NIEJAaroroB U pOAUTEIIEH,

. (dbopMHpOBaTH TO3HABATENIbHBIE CIIOCOOHOCTEH B COOTBETCTBUU C JIOTMKOMN
pPa3BUTHUS XUMHUYECKON HAYKH,

. CoJIeiicTBOBaTh B MPOGOPHUEHTAIIMH IIKOJIHLHUKOB.

1.3 Copep:xanue nporpaMmbI

Y4yeOublii mjIan

Ne HanmenoBanue pa3nenoB u TeM |KoamdecTBo 4acoB Dopmbl

/1 ATTECTAIlMU/KOHTPOJIS
BCETO (TEOPHsI [MPAKTHKA




N30BITKE

1. BBogHOoe 3aHsTHE 1
2. 3agaum U3 cTaKkaHa ¢ 10 7 COCTaBJICHUA 3a/1a4 I10
PacTBOpPOM. NTAHHOH TEME;
[IpuroroBnenue paccomna
2.1. [BeluucieHue MacCOBOM J10JIH 2 1 1 cuporia OrpeaesIieHHON
- [PACTBOPEHHOI'O BELIECTBA B KOHI[CHTpAIUH.
2.2.  pactBope. [IporienTHas
KOHIICHTpALUS.
2.3. |PacueTsl, CBS3aHHBIE C MOJIIPHOW| 3 2
— KOHLICHTpaLuen
25
2.6  [[lepexon ot ogHOTO BUAA 4 3
— KOHIIEHTPALUW K JPYyromy.
2.10 |Pemenue 3aga4 Ha CMEIIMBaHUE 1 1
pacTBOpOB
3. O3agadeHHBIE I'a3bl. 7 5 COCTaBJICHHS 3a7a4 10
3.1.  |OnpeneneHre OTHOCUTEIBHOM 2 1 ITAHHOM TEeME;
— MJIOTHOCTH Ta3a Konkypcb! «O3angaub
3.3. |BriunciieHne OTHOCUTENbHOM 1 1 npyra»,
MOJICKYJISIPHOM MacChI 10 €ro «HTeIeKTyanbHbII
OTHOCUTEIIbHOM MJIOTHOCTH MapadoH»
3.4  (OnpeneneHne Macchl 1 1
ra3000pa3HOro BEIIECTBA 110 €r0
00BemMy. Monsipablii 00BeM ra3oB
3.5  |Berumciienue oobema 1 1
ra3000pa3HOro BEIIECTBA MO €ro
Macce, M0 KOJMYECTBY BEIIECTBA
3.6  |OmpeneneHue GopmMyITsl 2 1
— BEIIECTBA [10 MACCOBBIM JIOJISIM
3.7  PPIEMEHTOB U OTHOCUTEIHHOM
MJIOTHOCTH Ta3a
4. O3anavyeHHbIe 18 12 COCTaBJICHUS 3a]1a4 10
HeOpraHu4YecKue BellecTna. TaHHOU TEME;
4.1-  |BeluncieHne Macchl (KOIUYeCTBa 2 1 EI());IFI;}:S ot «Osanats
4.2 BemiecTBa) MPOAYKTOB PEAKIINU (VnTenexTyanbHL
Mo Macce (KOITUYEeCTBY
Mapadon»
BEICCTBA) UCXOIHBIX BEIIIECTB.
4.3.  |Beruncienue oobemMa razoB 1o 2 2
- M3BECTHOM Macce (KOIMYEeCTBY
4.4.  |BemiecTBa) OHOTO U3
BCTYIAIOIINAX B PEAKITHIO WU
MOJIYYarOIIUXCS B PE3ybTaTe €€
BEIIECTB.
4.5  [PacueTsl IO TEPMOXHUMHUYECKHM 1 1
YPaBHEHUSIM
4.6 [PacdeTsl 10 XUMUYECKUM 3 2
— YPaBHEHHUSIM, €CJIU OJTHO U3
4.8  pearupyromux BEIIECTB B




4.9  |OnpeneneHnue MaccoBOU WK 2
- 00BEMHOII JTOJIM BBIXOA
4.10 mpoaykra.
4.11 |Bpruucienue Macchl WM oobema | 2
— MPOYKTa pEaKuu MO U3BECTHOM
4.12  |macce wiu 00beMy UCXOJTHOTO
BEIIECTBa, COJIEPKAILETO
MpUMECH
4.13 HaxoxaeHue Macchl 3
— (konmuYecTBa BElIECTBa, 00bEeMa)
4.15 |mpoaykTa peakiuu 1o
MCXOJHOMY BEILIECTBY B
pacTtBope
4.16 |[HaxokneHue Macchl MPOAyKTa 3
— peaKIMu 10 Macce UCXOTHOTO
4.18 |HEeopraHMYECKOTro BEUIECTBA C
MPUMECSIMHU
0. OT 01HOT0 HEOPTrAaHUYECKOT 0 5 CamocTosiTeTbHOE
BellecTBA K IPyromy. COCTaBJICHUE LIETIOYEK
5.1  [HaxoxneHnue Macchbl 3 [IPEBpAILCHUS] HA OCHOBE
- (KonMuecTBa BEMIECTBA, 00bEMa) BBIIAHHBIX PEAKTHBOB
5.3 [BelIecTBa IO LEMoYKe
MpeBpaIlCHUI
5.4 |OcylIecTBICHHUE LIETTOYKH 2
— [IPEBPAILECHNI, peICHUE 110 HEH
5.5 PKCIIEPUMEHTAJIbHBIX 3a71a4
6. AHaguTHYecKas Jadoparopusa.| 4 Odopmienue creHaa
«PacmosznaBanue
6.1 |Pemienue 3a7a4y Ha KauecTBeHHOE| 4 BEILIECTBY
oTpesieNieHue KaTHOHOB U
AHUOHOB HEOPTAaHMYECKUX
BEIICCTB
7. HeusBecTHOE Opranuveckoe 6 CocraBnenue 3a1a4d u
BelecTBO lyqacTue B KOHKypce
7.1  |Haxoxmenue MoJieKyspHol| 1 «Osanaqs apyraly
OT60p UHTEPECHBIX 3a/1a4
(bopMyIIBI BEILIECTBA 1o,
MaCCOBBIM JIOJISIM BXOJISITIIHX U1 cOOpHHKa
«O3amaueHHass XUMUS A5
XUMHUYECKHIX JJICMECHTOB.
FOHBIX XUMHUKOB
7.2  |[HaxoxxaeHue MOJNEKyJIIpHOU 2
-7.3  [bopMyJbl BelecTBa
M0 OTHOCUTEHHOMN TUIOTHOCTH
TAHHOTO BEIECTBA M0 KAKOMY-
0o razy
7.4  |HaxoxxaeHue MOJNEKYJIIpHOU 3
— (hopMyJIBI Ta3a 1O Macce
7.6  |[MPOIYKTOB CropaHus
8. OT 0IHOT0 OPraHNYECKOT0 11 CocTaBiieHHE LIETI0YEK
BellecTBa K IPyromy. MPEBPALICHUI 1
8.1 Ocy1iecTBICHHE LIETTOYKU 4 o0cyxaeHHe 6
— [IPEBPALLCHNI, pELICHUE 110 HEU PAIMOHATILHRIX CHOCOBOB
8.4 PKCTICPUMEHTAIBHBIX 33724 fiepexona.




8.5  (OcymiecTBieHUE LETIOUKU 4 1 3
— [IPEBPALLCHNI, CBA3BIBAIOIIECH
8.8  |opranmyeckue u
HEOpraHNYECKHE BEIECTBA.

8.9  |HaxoxmeHue xapakTEpPUCTHK 3 1 2
— BEIIIECTBA I10 LIETIOYKE
8.11 mpeBpameHuit

0. AHaUuTHYecKAasi JabopaTopusi.| 4 2 2 Odopmienue creHaa
«Pacrno3HaBanue
0.1 |PemieHue sKkCepUMEHTAIbHBIX 4 Q2 2 BEILIECTB»

— 3aj1a4 Ha OTpE/ICIICHHE
0.5 |opranuveckux BEIICCTB B

pacTBope

10. O3anavyeHHasi CKOPOCTh 1 0 1 CocraBiieHue
XHMHYECKOH peakiuu. PKCIIEPUMEHTAITLHBIX
O3agayeHHOe XUMHYECKOe 3aja4, MX 3alUTa 1
paBHOBecCHE. BBITTOJIHEHHE
PacdeTsl CKOPOCTH peakLuy 10 1 1 0

NM3MCHCHUAM KOHI_ICHTpaL[I/Iﬁ
BCIICCTB, JaBJICHHA,

TeMIIepaTypbl
Penienue 3amad Ha cMEILICHUE 1 1
XUMHUYECKOTO PAaBHOBECHSI.
11 HNTorosoe 3ansiTue 1 1 CMOTp 3HaHUH.
Hroro | 68 [22 46
Coaep:xxanue y4e0HOI0 1mjiaHa
1. BBoaHoe 3ansiTHE.

Teopernueckas yacTh: 3HAKOMCTBO C TIPOrPAMMOM, CTPYKTYpOW M 3ajadyaMu Kypca.
Omnpenenenue pexxuma 3aHsaTuil. [IpoBeneHne nHCTpyKTaxa 1Mo TeXHUKe 0€30MacHOCTH MpH paboTe
C XMMHUYECKUMU BEIIIECTBAMH U B KaOMHETE XUMUHU.

2. 3agaum U3 cTaKaHa ¢ pacCTBOPOM.

Teopernueckas yactb OCHOBHBIE MPHUHIMIBI OQOPMIICHHS 3ajad MO0 XUMHUH. MeToauka
pelIeHns 3aJa4 Ha BBIYMCIECHHMS MAaCCOBOM JOJIM PaCTBOPEHHOIO BEIECTBA B pacTBOpe. Buubl
KOHIIEHTpAlli: MPOLEHTHAas U MoJisipHad. llepexon oT 0HOTO BHAA KOHUEHTPALMU K APYrOMY.
CwmemmuBanue pacTBOpoB. Meroa kpecta. [I[pumeHeHune pacTBopoB B ObITY. [IprMeHeHne pacyeToB
B JKU3HH.

[IpakTueckass 4acTh: pelIeHHE 3a7ad IO JaHHOM TEME; IPUTOTOBJIEHUE PACTBOPOB C
3aJJaHHOW KOHIIEHTpalMeld IyTeM BbIapuBaHus, pa3z0aBieHUs, 100aBIEHUEM pPACTBOPHUMOIO
BellecTBa. [IpuroroBneHne paccosa U CUpONa ONPEAECIEHHON KOHIIEHTPALIUH.

3. O3aayeHHbIE Ta3bI.

Teopernueckas yacTtb. MeTonMKa pelIeHHS 3a1a4 Ha ONPENEIICHUE OTHOCUTEIBbHOU
IUIOTHOCTH ra3a U HaXOXKJIEHUE N0 Hel OTHOCUTENIbHON MOJIEKYJISIpHOU Macchl. MospHBIi 00beM
ra3oB. HopmanbsHubie ycnoBusi. [IpuHIMIBL pelieHus 3a1a4 Ha: ONpeIeIeHHe MacChl Ta3000pa3HOTo
BElIeCTBa M0 €ro o0beMy, NMpU HOPMAIbHBIX YCIOBHUSX; BBIYUCIEHHE O0OBEMa ra3zo00pa3HOro
BEIIECTBA 110 €r0 KOJIMYECTBY; ONpe/eeHrne (JopMyIIbl BEIIECTBA 10 MACCOBBIM JIOJISIM SJIEMEHTOB
Y OTHOCHUTEJIbHOM IJIOTHOCTH T'a3a.

[IpakTudeckas 4acTh: HAXOXKACHUE W OOCYKACHHE PpallMOHAIBHBIX CIIOCOOOB pEIICHUS
3ana4. CocTaBieHue 3aa4 10 TEMaM U UX 3aluTa.

4, O3anavyeHHble HeOpraHMYecKHe BellecTBA. (337aud Ha H30BITOK OJHOTO W3
BEIIECTB, BHIXO NMPOIYKTa, IPUMECH U PACTBOPHI).
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Teopernueckas dacTt. MeToAuKa pemIeHHs 3aJad 10 XMMHYECKUM YpaBHEHUSM.
Haxoxxnenne Macchbl (KOJTMUECTBa BEIECTBA, 00beMa) MPOIYKTOB PEAKIMU M0 Macce (KOJIUYECTBY
BElIeCTBa, 00BEMY) HCXOIHBIX BEHIECTB. 3aKOH O0OBEMHBIX OTHOUICHHM ra30B U MPUMEHEHUE €ro
IIpU pELIEHUN 331a4d. TepMOXMMHUUYECKUE YPAaBHEHUS U THUIIbI 3a]a4 110 HUM. HaxoxxneHnue mMaccel
MPOJIYKTOB PEAKIMH, €CJIM W3BECTHHI MAacChl JBYX MCXOJHBIX BEIIECTB (3aauyu Ha U30BITOK).
Onpeznenenne MaccoBOi MM 0ObEMHOH JTOJTU BBIX0/1a TPOIyKTa. Haxoxkenne Maccel wim oobeMa
MPOJAYKTOB peaklMu IO M3BECTHOM Macce Wi 00BbeMy HMCXOIHOTO BELIECTBa, COACPIKAILEro
npuMecH. Haxoxaenue Maccsl (KOJIMYECTBA BEIIECTBA, 00beMa) IMPOLYyKTa PEAKLIUH 110 UCXOTHOMY
BEIIECTBY, HAXOASIIEMYCs B pacTBOpE.

[IpakTuueckas 4YacThb: pellieHUME 3aJady [0 JaHHBIM TEMaM; COCTaBJIEHUE aJIropuTMa
pelleHus TUX TUIIOB 33]]a4; CAMOCTOATEIbHAs padoTa 10 COCTABICHUIO 33a/1a4 U 0(hOPMIICHUIO UX
Ha KapTOYKax JUIsl UCIIOJIb30BAHUSI HA YPOKAX XUMUH.

5. OT 01HOr0 HEOPraHMYECKOI0 BelllecTBa K APyroMy.

Teopernueckas yactb. OCHOBHBIE KJIACCHl HEOPIrAHUUECKUX COSAMHEHUN U UX XUMUYECKHE
CBOIicTBa, crocoObl momyueHus. CrocoObl mepexo/ia OT OJHOTO Kiacca K APYroMy C MOMOIIBIO
Pa3IUYHBIX XMMUYECKUX peakuuid. MeTonuka penieHusl 3ajad C MCIOJIb30BAaHUEM «IIETIOUYKH
MIPEBPAILICHUI».

[IpakTuyeckast 4acThb: pelIeHNE 3a/1a4 Ha «LEMNOYKU MPEBPAILEHUN» U HAX0XKIEHUE MACCHI
(KoyMUecTBa BeIlleCTBa, 00bEMa) BEIIECTB.

6. AHanuTH4Yeckas JjadbopaTopusi.

Teopetunueckas yacts. KauecTBeHHBIE peakiiy HAa KATHOHBI: BOJOPOa, aMMOHUs, cepedpa,
JTUTHA, Kanusi, Hatpus, Kaiubpiwms, Oapus, memu(Il), xemesa(ILIIl), amomuuus. KadecTBeHHBIE
peaKuu Ha AHUOHBI: XJOPHI-UOH, CyIb(haT-uOH, HHUTpAT-UOH, (ocdaT-uoH, CyIbPUA-HUOH,
KapOOHAT-MOH, XpOMAaT-HOH, THAPOKCUI-UOH. IlpaBmia TexHHKH O€30macHOCTH MpH pabore C
XUMHUYECKHMHU BEIIECTBAMH U MPH paboTe B KAOMHETE XUMHUH.

[IpakTuueckasi 4yacTh: pELICHUE KCIEPUMEHTAIBHBIX 3aJla4 Ha ONpE/EJICHUE BELIECTB B
pacTBOpe, ¢ IOMOIIbIO KAYECTBEHHBIX PEAKIUH.

1. HenzBecTHOe oOpranuyeckoe BelecTBo.

Teopernueckas yactb. CrocoObl HaxOXKJIEHHs MOJEKYJISPHOM Macchl BellecTBa: IO
MacCOBBIM JIOJISIM BXOJSIIUX XUMUYECKUX IJIEMEHTOB; MO OTHOCUTENIHOM IJIOTHOCTH JaHHOTO
BEIIIECTBA 110 KAKOMY-JTM0O0 ra3zy v IpoayKTaM CropaHusl.

[IpakTuueckas yacTh: pelieHHe 3a1a4 Ha HaXOXKIEHHE MOJIEKYJISIpPHOIN (pOpMyIIbl BEIIECTBA.
CocraBneHue 3agad U y4yactue B KOHKypce «O3amaub apyra!» OTOop MHTEpecHBIX 3ajay AJs
coopHuka «O3agaueHHast XUMHUS 1J151 FOHBIX XUMHKOB.

8. OT 0HOTr0 OPraHN4YecKoro BemecTsa K Ipyromy.

Teopernueckass 4vactb. OCHOBHBIE KJIACChl OPraHUYECKUX COEIUHEHHH. XUMHYECKHe
CBOMCTBA M OCHOBHBIE CIIOCOOBI NOJTYUYEeHUs OpraHnYecKuX BemecTB. OCHOBHBIE CIIOCOOBI Iepexoia
OJIHOTO KJlacca K JApyromy. ['eHeTHueckas CBSI3b OPraHUYECKUX BEIIECTB C HEOPraHMYECKUMU
BeniecTBami. [yt nepexona oT opraHn4ecKuX BEUIECTB K HEOPTaHUYECKUM.

[IpakTideckast 4acTh: OCYIIECTBICHUE 1IETIOYEK MPEBPAIICHUN U pelleHUe 10 HUM 3ajau.
CocraBieHue 1ernovek MpeBpameHnii 1 00CykIeHHe pallMOHAIbHBIX CIOCOOOB MEpexo/a.

9. AHanuTHYecKasi JJabopaTopusi.

Teopernueckas yacts. KauecTBEHHBIE PEAKIIMM HA AJIKaHbl, HENPEAEIbHbIE YTIEBOIOPOAbI,
OJIHOATOMHBIE Tpe/ielbHbIE CIUPTHI, MHOTOATOMHBI CHUPTHI, (DEHOJIbI, albAETHAbI, KapOOHOBbIE
KHCJIOTHI (0OCOOEHHOCTh MYPaBbHHOM KHCIIOTHI), OCJIKH, )KUPBI, YTIIEBOIBI.

[IpakTudeckas 4acThb: pelleHne SKCIIEPUMEHTANIBHBIX 3a/1a4 Ha ONpeie/IeHUEe OpraHMUECKUX
BEIIIECTB B paCTBOPE; MOJIYyYSHHE MbLJIa B J1a0OPaTOPUH.

10. O3agavyeHHasi CKOPOCTh XMMHYecKoOil peakuuu. O3agadeHHOe XMMHYeCKoOe
paBHOBecHe.
[IpakTiyeckasi 4yacTh: pelIeHHE 3aJad Ha OINpeAeNCHHE CKOPOCTH peakUuu MO H3MEHEHHSIM
KOHLIEHTPALlU BELIECTB, JaBICHUH, TEMIEPATYPhl; Ha ONPENEICHNE KOHCTAaHThl PaBHOBECHS; Ha
CMeEIlleHHEe XUMUYECKOT0 paBHOBECHS, TyTEM HU3MEHEHUsSI TEMIIEPATyPbl, JaBICHUH, KOHIICHTPAIHi
BEIIIECTB, JCWCTBUE KaTanu3aropa. BhINOIHEHHE SKCIEPUMEHTAIbHON paldoThI, MOKa3bIBAIOIIEH,
YTO BIUSHUE PA3IUYHBIX YCIOBUI CIOCOOHO U3MEHATh TEUEHUE XUMUUYECKON PEAKIIUH.

11. Urtorosoe 3ansiTue. IlonseneHue UToros roaa.



1.4 Ilnanupyembie pe3yabTaThl
3aaun U3 CTAaKaHA C PAaCTBOPOM.
Obyuarowuecst OOANCHbL 3HAMD.

o 0 pacTBOPE U €r0 COCTABHBIX YaCTAX;

. OCHOBHBIE BU/IbI KOHLICHTPALMHA PaCTBOPOB: MPOLICHTHAS U MOJISIPHAs;

. OCHOBHBIE ITyTH IIEPEX0AA OT OAHOI0 BUJa KOHLIEHTPALMH K IPYrOMY, YMETh X
IIPUMEHSATH B pacyeTax;

o OCHOBHBIE OTPAC/IM IPOU3BOICTBA B HAPOAHOM XO35MCTBE, I'le IPUMEHSIIOTCS

pacyeTbl Ha pacTBOPHI.
O3agayeHHbIe ra3bl.
Obyuarowuecs 00IHCHbL 3HAMb.!

. 00 0COOEHHOCTSIX CTPOEHUS ra3000pa3HbIX BEIECTB;
Obyuarowuecst OOINCHbL YMEMb.
. IPOU3BOAUTH PACUETHl HA ONPEAETICHUE OTHOCUTEIBHOM IUIOTHOCTH Ia3000pa3HOro

BEIIIECTBA, ONPE/ICINB KOTOPYIO BEIUMCIUTH OTHOCUTEIHHYIO MOJIEKYIISIPHYIO Maccy
ra3000pa3HOro BEIECTBA,

. BBIUHCIISTH MacCy ra3000pa3HOTO BEIIECTBA 0 €ro 00beMy, TPH HOPMAaJTbHBIX
YCIIOBHSIX, C UCIIOJIb30BAHUEM MOJISIPHOTO 00beMa ra3oB U HA00OPOT; ONPECIIATh MOJICKYJIIPHbIE
(OpMYJIBI BEIIECTB IO MACCOBBIM JOJISIM XUMHUYCCKUX JIEMCHTOB U OTHOCHTEILHOU MJIOTHOCTH
ra3os;

. COCTaBIIATh 33J[a9 10 JJAHHBIM TEMaM;

O3agavyeHHble HEOPraHUYeCKHE BelllecTBA.

Obyuarowuecs: OOAHCHbL 3HAMD.

J 0 XMMHYECKHUX PEAKLUAX, HX BUIAX;

. OCHOBHBIE PUHIIMIIBI PEIICHUS 33124 TI0 XUMUYECKUM YPaBHEHUSIM;
Ob6yuarowuecs 00IHCHbL YMembp.:

. JIeNIaTh BBIYMCIICHUS TI0 XHMUYECKUM YPaBHEHUSIM Ha HAXOKICHUE MaCChI

(KonMuecTBa) MPOYKTOB PEAKIIMH 110 Macce (KOJMYECTBY) BCTYHAIOIIUX B PEAKIIUIO BEIIECTB U
Ha000pOT;

. peliaTh 3aa41 M0 XUMUYECKUM YPABHEHUSIM, B KOTOPBIX YYaCTBYIOT
razoo0pas3HbIe

. BEIIIECTBA, C UCTOJIb30BAHUEM 3aKOHA OOBEMHBIX OTHOIICHHUI T'a30B;

o MMPOU3BOJAUTE PACUCTHI IO TCPMOXUMHWYECCKUM YPABHCHUSAM;

o MNPUMCHATH MCTOAWKY PCIICHHA 3a4a4 [0 XUMHUYCCKUM YpPaBHCHUAM, €CJIM OJJHO U3

pearupyroInX BEIIECTB JaHO B U30BITKE WIIM HEJIOCTATKE; Ha BBIXO]] POYKTA; TPUMECH,
pacTBOPHI;

o MIPOM3BOJIUTH BBIIICYKa3aHHBIC PACUCTHI 10 XUMHUECKUM YPABHEHUSIM U
COCTABJIATH 3aJ1a4M, UCTIOJIb3YsI 3HAHUS O CBOMCTBAX HEOPraHMYECKUX BEIECTB;

OT 0IHOT0 HEOPTAaHUYECKOTO BEIIECTBA K IPYromy.

Obyuarowuecs O0NHCHbL 3HAMb.

. XUMHYECKHE CBOMCTBA U CIIOCOOBI OJTYUYCHHS OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCIMHEHUH;

Obyuarowuecs 00NHCHbL YMemby:

o OCYIIECTBIIATH IIEMTOYKY MPEBPAIEHUH, C yYaCTHEM HEOPTAHWYCCKHUX BEIIECTB;

o pemiaTh U COCTAaBIIATH 3a1a4H 110 IEMOYKE MPEBPAIICHHUH;

o BBIJICIIATH TJIABHOE M aHATU3UPOBATH MPH OCYIIECTBICHUH [IEMTOYKH IPEBPACHHH.

AHajinTHYecKas gadopaTropus.

Obyuarowuecst OONHCHbL 3HAMD.

o U COOJIO/IaTh MIPaBIIa TEXHUKH 0€30MacCHOCTH MPHU paboTe ¢ XUMUYECKUMU
BEIIICCTBAMHU;

J UMETH MPEJICTABICHNE O KAYECTBEHHBIX PEAKIUAX U UX IPUMEHEHUH;

Obyuarowuecst OOIHCHbL YMEMb.

. MPO/ICIBIBATh KAUECTBEHHBIC PEaKIIMM Ha OCHOBHBIC KATHOHBI M aHUOHBI
HEOPraHMYECKUX BEIIECTB;
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. NPUMEHSTH MOJTyYSHHBIC 3HAHUS TP PEIICHUH U COCTABIICHUH 33724 Ha
oTpesieNieHUe BEIIECTB B PACTBOPE;
. BECTH UCCIICIOBATEILCKYIO pabOTy 10 ONPEISIICHUI0 XUMHUYECKUX BEIICCTB.
HensBecTHOe oOprann4eckoe BeulecTBo.
Obyuarowuecst QOANCHbL 3HAMD.

. 00 0COOEHHOCTSIX CTPOCHHUS OPraHUYECKUX BEHIECTB, MX MHOTOO0pa3HH, HX
CBOMCTBAX;

Obyuarowuecst OOINCHbL YMEMb.

. HAXOJIUTh MOJIEKYJISIPHYIO (POPMYITy OPraHU4YeCKOTO BEIIECTBA 10 MACCOBBIM JIOJISIM

XUMHUYECKHX JJIEMEHTOB, MO MPOJIYyKTaM CTOpaHUs M OTHOCHUTEIHHOW IUIOTHOCTH €r0 IapoB IO
KaKoMy-JIn0O Tazy.

OT 0/1HOT0 OPraHUYEeCKOro BellecTBa K IPyromy.

Obyuarowuecst QOANCHbL 3HAMD.

o XMMHYECKHE CBOMCTBA U CIIOCOOBI MOJTyUYEHHUsI OPTaHUYECKUX BEILIECTB;

Obyuarowuecs O0IHCHbL YMemb:

o OCYIIECTBIISITh U COCTABJIATH IEMOYKY IMPEBPAIICHUHN C YYACTHEM OPTraHUYECKUX
BEIIIECTB;

o peuiaTh pa3IMvHbIe BUJIBI 3324 I10 IIEMOYKE MPEBPAIEHUN C UCTIOIH30BaHUEM
OpPraHUYECKUX BEIIECTB;

o peuiaTh U COCTABIIATH 33]a4H I10 [EMOYKaM MPEBPAICHH, KOTOPBIE YKAa3bIBAIOT Ha

B3aMMOCBSI3b HEOPTAHUYECKUX BEUIECTB C OPraHUUECKUMH,
AHaJIuTHYECKas JIadopaToOpus.
Obyuarowuecst QOANCHbL 3HAMD.

J TEXHUKY 0€30IaCHOCTH MpHU paboTe ¢ OpraHUuYECKUMHU BEIIECTBAMM;

. KaueCTBEHHBIC PEaKIIMK HA Pa3IMYHbIC OPraHUYECKHUE BEIIECTBA,;

Obyuarowuecs O0IHCHbL YMEMb:

. MPUMEHSThH MMOJIyYCHHbIE 3HAHHSI O KAYECTBEHHBIX PEAKIUIX, TP PEIICHUN U
COCTaBJICHUH DKCIIEPUMEHTAIBHBIX 33/1a4 Ha ONPE/EICHIE OPTraHNYECKUX BEIIECTB B PACTBOPE;

J paboTath ¢ XUMUYECKUMH BEIIECTBAMU U XUMUYECKUM 000PYI0BaHHEM;

O3agayeHHasi CKOPOCTh XUMHUYeCKOil peakuuu. O3a1aueHHOe XUMHYeCKoe
paBHOBecHe.
Obyuarowuecs 00NHCHbL:

L] 3HATh U YMGTI) HpI/IMeHSITI) Ha HpaKTI/IKe OCHOBHBIC HpI/IHIII/IHI)I HpOTeKaHI/ISI
XUMUYECKHUX PEaKLUid;

. YMETh MTPOU3BOUTH PACUETHI U COCTABIISATH 3a/1a4d HA OMPEJIETICHUE CKOPOCTH
XUMUYECKON peaKlnid, KOHCTAaHThl PABHOBECHS;

L] YMGTI) OCYHIGCTBJ'ISITB CMCIICHNEC XUMHNUYCCKOI'O paBHOBeCI/ISI, HYTCM N3MCHCHUSA
TEMIIepaTyphbl, 1aBJICHUS, KOHIICHTPALIMI BEIIECTB, IEHCTBHE KaTaIN3aTopa.

[ ] YMGTI) HpOFHOSI/IpOBaTI) TCUCHUC XUMHNYCCKUX pealqmﬁ.

Ilo okoHYaHMHU Bcero Kypca aeTu OyaAyT yMeTh:

. penaTh ¥ COCTaBIATH 3a/1a4U C UCIIOJIH30BAHUEM HEOPTaHUUECKUX U OPTaHUYECKUX
BEIIECTB OCHOBHBIMH CITOCOOAMH U METOAMHU;

. NIPUMEHATh TEOPETUUECKHE 3HAHUS IIPU PELICHUHN 3a1a4;

. peliaTh ¥ COCTaBJISITh KOMOMHUPOBAHHBIC 33/1a4H C yUaCTHEM OPraHUYECKUX U
HeOpFaHI/I'-IeCKHX BCIIECTB,

. BBITIOJIHSITH PA3JIMUHbIE BUbI SKCIIEPUMEHTAIBHBIX 337124,

. HaXOJIUTh PAIMOHATBHBINA CITOCOO PEIICHHsI OTIPEACIICHHON 3a/1a4u;

. rPaMOTHO OPOPMIIATH 3a/1a4H;

[ ] pa6OTaTI) C TECTOBBIMU 3aJaHUSAMHU 110 KHUT'aM U C UCITOJIB30BAHUEC

WH(OPMAIIMOHHBIX TEXHOJIOTHI;
o npohecCuOHATBEHO OPUEHTUPOBATHCS.



PA3JIEJI 2.
«KOMILTEKC OPTAHU3AIIMOHHO-NIEJATOTMYECKHX YCJIOBHIl»

2.1 Kanenaapublii yueOHbIN rpadpux

Ne | Jlama Tema 3anamus Koauuecmeo Dopma 3anamusn

uacog

1 BBoanoe 3ansaTue 1 becena, onpoc,

AQHKETUPOBAHUE
3agauu U3 CTAKaHA C PACTBOPOM.

2-3 Brruucnenue MmaccoBoi 10ym 2 ['pynmoBas pabora,
PacTBOPEHHOTO BEILLIECTBA B MPAKTHKYM
pactBope. [IpouenTtHas
KOHLEHTpaLusl.

4-6 Pacuersl, cBsi3aHHBIE ¢ MOJIIPHON 3 I'pynnosas pabora,
KOHIIEHTpaluen WHAUBHUIyaJIbHAS

paboTa, IPaKTUKYM

7- Ilepexoxn ot oxHOrO BUA 4 I'pynnosas pabota,

10 KOHLEHTpaLUi K JpyroMy. PaKTUKYM

11 Pemenue 3aau Ha cMemMBaHue 1 I'pynnosas pabora,
pacTBOpoOB IPAaKTUKYM

O3agadeHHBIE ra3bl.

12- Onpenenenre OTHOCUTENIbHON 2 I'pynnosas pabora,

13 IUIOTHOCTH rasa MPAKTUKYM

14 Brruucnenune oTHOCHTENBHON 1 I'pynnosas pabora,
MOJIEKYJISIPHOM Macchl 10 €ro WHAUBHUIyaJIbHAS
OTHOCHUTEJIBHOM IJIOTHOCTH paboTa, IPaKTHKYM

15 Onpenenenre Maccol 1 I'pynnosas pabora,
ra3oo0pa3HoOro BeUIeCTBa 10 ero PaKTUKYM
00beMy. MoJisipHbIi 00BbEM I'a30B

16 Brruucnenue o6bema 1 I'pynnoBas pabora,
ra3o00pa3HOro BEIecTBa 1o ero MPAKTHKYM
Macce, 110 KOJIMYECTBY BEUIECTBA

17- Omnpenenenue GopmyIibt 2 I'pynmioBas pabora,

18 BEMISCTBA O MAaCCOBBIM JIOJISIM MpPaKTUKYM,
3JIEMEHTOB U OTHOCUTEIBHOU CaMOCTOSATEIbHAS
IJIOTHOCTH rasza pabora

O3agavyeHHble HEOPraHUYecKue BellecTBa.

19- Boruncnenue maccbl (KoJau4ecTBa 2 I'pynnoBast pabora,

20 BEIIIECTBA) MIPOYKTOB PEaKIIUU MPAKTUKYM
0 Macce (KOJIMYECTBY BELIECTBA)

UCXOJHBIX BEILECTB.

21- Boruncnenue oobema ra3zos 1no 2 ['pynnosas pabora,

22 M3BECTHOM Macce (KOJIMYECTBY WHIUBUyaIbHAs
BELIECTBA) OJHOTO U3 pabota, IPakTHKyM
BCTYNAIOIINUX B PEAKIIUIO WU
MIOJIyYaIOIUXCSl B pE3yJIbTaTe €€
BELIECTB.

23 PacueTsl o TepMOXUMHUYECKUM 1 ['pynmoBas pabora,
YpaBHEHUSM MPAKTUKYM

24- Pacuersl o xumMuueckum 3 ['pynnosas pabora,

26 YpaBHEHUSAM, €CJIH OJHO U3 MPaKTHUKYM,

COpPEBHOBAHHE
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pearupyoIux BEIecTB B
U30BITKE

27- OrnpezenieHne MaccoOBOM MU ['pynmoBas pabora,

28 00BbEMHOM JI0JIM BbIXOJ1a HNPAaKTHKYM,
MPOAYKTA. CaMOCTOATENIbHAs

pabora

29- Brrurcnenue macchbl wim oobema ['pynmoBas pabora,

30 IIPOYKTA PEaKIMU 110 U3BECTHOU MHIUBUAYyaIbHAS
Macce Win 00beMy UCXOTHOTO paboTta, MPaKTUKYM
BEILIECTBA, COAECPKALLIETO
IIPUMECHU

31- HaxoxneHnue maccsl (koJinyecTBa I'pynmoBast pabora,

33 BelecTBa, 00beMa) MPOTyKTa MIPaKTUKYM,
peaKIuu 0 HCXOTHOMY COpPEBHOBAHHE
BEILIECTBY B pacTBOpE

34- Haxoxaenne mMaccel mpoayKTa I'pynnosas pabota,

36 peaKLUHU 110 MacCe UCXOIHOTO MPAKTUKYM,
HEOPraHUYECKOro BEILECTBA C COpPEBHOBAaHUE

IIPUMECSIMHU

OT ogHoOTO HEOPraHNIE€CKOro Bemecrsa K

JAPYromy.
37- Haxosxnenue maccol (KomaecTBa I'pynnosas pabota,
39 BEIIECTBa, 00beMa) BellecTBa 110 PaKTUKYM
LIENI0YKE NPEeBpalIeHUui
40- Ocy1ecTBiIeHHE NENOYKU I'pynnosas pabora,
41 IIPEBPALLCHUH, PELIEHUE 110 HE WHIUBUyaIbHas
HKCIEPUMEHTAIBHBIX 337a4 pabora,
JKCIEpUMEHTaIbHAs
paborta
AHaJUTHYeCKas1 J1abopaTopusl.
42- Pemienue 3a1a4 Ha KaUeCTBEHHOE I'pynmoBast pabora,
45 OIIpeIeIIEHUE KaTHOHOB U UH/IMBUIYallbHAs
aHMOHOB HEOPraHUYECKUX pabora,
BEIIECTB SKCIEpUMEHTaIbHAs
paborta
HensBecTHOE oOprannyeckoe BelecTBo
46 Haxoxnenne MOJIEKYJISIPHON I'pynnoBas pabora,
hopmyItb BEIlleCTBa o MPaKTUKYM
MacCOBBIM JIOJISIM BXOJISLINX
XAMAYECKHX
3JIEMEHTOB.
47- HaxoxneHnue MonexysipHOit I'pynnoBast pabora,
48 (bopMyIIBI BEIIECTBA WHIWBHyaTbHAS
10 OTHOCHUTEJIBHOM IUIOTHOCTH pabora,
JAHHOTO BEIIECTBA M0 KAKOMY- OKCIIEPUMEHTAIbHAS
aubo razy pabora
49- Haxoxnenne MosieKkysipHOI I'pynnoBas pabora,
51 (bopMyJIBI Ta3a o Macce WHINBUAyAJTbHAS
MIPOAYKTOB CrOpPaHUs paborta,
IKCIEPUMEHTATbHAS
pabota

OT oaHOrO OpPraHn4€eCcKoro Beiecrea K

APYIroMy.
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52- Ocy1iecTBieHNE LIETIOYKH 4 I'pynmosas pabora,

55 [IPEBPALLCHUH, pELIECHUE 110 HEM MPaKTUKYM
SKCIIEPUMEHTAIBHBIX 3a7a4
56- Ocy1iecTBiIeHUE LETTOYKH 4 ['pynmoBas pabora,
59 MPEBPAILICHUH, CBSI3bIBAIOILICH MPAKTUKYM
OpraHUYECKHUE U HEOPraHUYECKUE
BELIECTBA.
60- HaxoxneHnue xapakTepucTuk 3 I'pynmosas pabota,
62 BELIECTBA I10 LIETIOYKE WHJUBUlyalIbHas
MpeBpaIeHHHA paborta,
SKCIEpUMEHTAIbHAs
pabora
AHaJuTHYeCKasA JadopaTopusi.
63- Pemenue skcriepuMeHTaNbHBIX 3 I'pynmosas pabota,
65 3a1a4 Ha OIpEeaeIICHUE WHIUBUYyalbHas
OpraHUY€CKHUX BEIIECTB B pabora,
pacTBope SKCHEepUMEHTaIbHAs
paborta

O3agayeHHasi CKOPOCTH XUMHYECKOH peaKkunu.
O3a1avyeHHOe XUMHYECKOE PAaBHOBECHE.

66 Pacuets! ckopocTu peakuuu mno 1 I'pynnosas pabota,
M3MEHEHMSIM KOHIIEHTpaLui IPAKTUKYM
BEIIECTB, JIaBJICHUS,
TeMIepaTypbl

67 Pewrenue 3ana4d Ha cmenieHue 1 I'pynnosas pabora,
XUMHUYECKOTO PABHOBECHS. IPAaKTUKYM

78 HTrorosoe 3ansiTne 1 [IpesenTanus

IPOEKTHBIX padoT

2.2 YcioBus peaJu3anuy NporpaMmmsbl

MartepuajabHO-TEXHUYECKOE ofecneyeHue
3aHATUA MPOXOJAT B kKabuHeTe Ne 12 ecTecTBEeHHO-HAYyYHOM HarpaBleHHOCTH « Touka pocTay;
Qobopyooeanue «Touka pocmay
e Iludposas nabopaTopus Mo GUOIOTUU
e Iludposas nabopaTopus 10 XUMHH
Oobopyooeanue u mamepuavt
e Terpanu, pyuku, Oymara,

®  MUKPOCKOIIBI;
e (CexyHuomep
e KowmnsroTep;
e  MynbTUMEIUUHBIN IPOEKTOP

HNupopmannonHoe obecneyeHue:
e KHuxHbIE U30aHUS,
e Harnsaaneie nocoOust;

e MeToauKH A UCCIEA0BATEIBCKON NE€ATEIIBHOCTH
KaagpoBoe odecnieuenue: 3aHATHsI IPOBOAUT YUUTENb Ononoruu u xumun Epoxuna H.B.

2.3 ®opmbl aTTecTanuM (KOHTPOJIsI)
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Bpemsa Llenv nposedenusn Dopma KoHmpoa
npoeeoeHus

Bxo1H0# KOHTPOJIE

B nayvaie OnpeneneHue ypoBHs becena, onpoc,
y4eOHOIo rojia  [pa3BUTHUA yHaIIUXCS, UX TECTUPOBAHUE
crocoOHoOCTEH
Texyiui KOHTPOIb
B Tedyenue Bcero |[OnpenieneHne CTENeHU Ilegarornyeckoe
y4e0HOro rojla  [yCBOGHUS 00ydaIOIUMUCS Y4eOHOTO [HAOII0ACHHE, OTpOC,
MaTepuaa. KOHTPOJILHOE 3aHsATHE.

OmnpezneneHne TOTOBHOCTH eTeil kK [CamocTosTeNnbHas padoTa.
BOCIIPHSITHIO HOBOTO MaTepHaia.
[ToBbIIEeHNE OTBETCTBEHHOCTH H
BaMHTEPECOBAHHOCTH O0YYAOIIHXCS
B 00yuyeHuu. BrisiBnenue
OTCTAIOIIUX U ONEPEHKAFOIIUX
o0yuenue. [lonbop nHauboinee

PO PEKTUBHBIX METOJIOB U CPEJICTB

00y4eHus
W TOroBeIii KOHTPOJIb

B konie yueoHOroOnpeieiecHne N3MEHEHUS 'TBOpueckas paboTta, orpoc,

roJia WK Kypca |[ypOBHS pa3BUTHS JIe€TeH, UX OTKPBITOE 3aHATHE, B3aUMO3a4eT,
TBOPYECKHUX CITOCOOHOCTEH. WTpa- UCIIBITAaHNE, KOJUICKTUBHAS
Onpenenenue pe3yabTaToB pedekcus, KOJUIEKTUBHBIN
00yueHusi. OpueHTUPOBAHIE aHaM3 pabOThI, OT3HIB,
00y4JaromuXcs Ha JalbHenIee caMoOaHalu3,
oOyuenue. [lomydenne cBeeHUI 1151 CaMOCTOATENbHAs padoTa,
COBEPIIICHCTBOBAHUS Mpe3eHTAIHs IPOCKTHBIX paboT

00pa3oBaTeNbHOI MporpaMMbl U
METO/10B O0YUYEHHS.

JlanHas mporpamma He TIpeIycMaTpUBaeT BbIady JOKyMeHTa 00 00ydeHUH.

2.4 OneHOYHbBIC MATEPHAJIBI

[IporpaMMoii mpeaycMOTpEHBI TPH YPOBHS YCBOCHHS Y4€OHOTO MaTepHana.

[IepBblil ypOBEHB - NOMYCTUMBIN. Y4Yaluics MPYU BEINIOJHEHNHN 3a/IaHHSI ONUPAETCS Ha
IIOMOUIb I1€/1arora: Hy>»KJAaeTcs B TOMOJTHUTEIbHBIX MTOSCHEHUAX, TOMOIIH, OOLIPEHUH IEVCTBUA.

Bropoii ypoBens - cpenHuil. Yuammuiics MoKeT paboTaTh CaMOCTOSITENIbHO, OMUPAsICh Ha
CJIOBECHBI KOMMEHTApHii U JAEMOHCTPAIIUIO JeHCTBH negaroroM. Beimonaser paboTy B
COOTBETCTBUU C MOCTABJICHHBIM ycioBUeM. THOT1a Hy K JaeTCs B TOMOJHUTEIbHBIX MOSICHEHUSX
CO CTOPOHBI II€1arora.

TpeTtuii ypoBeHb - BBICOKUIN. YUalIUMCs COPaBIAETCS C MOCTABJICHHBIMH 3a/1a4aMK
CaMOCTOATENIBHO, HE HYK/IAETCS B JONOJIHUTEIBHON TOMOILIY CO CTOPOHBI [1€1arora, CTapacTcs
WCIIOJIB30BATh HA 3aHATHH YK€ UMEIOIINECS 3HAHUS U YMEHUs, TBOPUYECKHU MOJIXOINUT K
BBITIOJIHEHUIO 3aJJaHUN.



Kpurepusimu ycnemHoro oCBOeHHs MporpaMmbl MOKHO CUUTATh:

° CTCIICHb HpOHBHeHI/I}I CaMOCTOATCIIBHOCTHU B pa60TaX;
. CTETICHb CIIOKHOCTH PaboTHI, €€ 00BeM;
. CyObeKTHBHAs, 00bEKTHBHAS HOBU3HA BBIIIOJTHEHHOU PaOOTHI.

2.5 Metoan4yeckne MaTepuaJbl

MeToabl 00yyeHus1:

D¢ dexkTuBHOCTH Y4eOHO-BOCIIUTATEIBHOTO Ipoliecca B OOBEIUHEHHUU TPH pPealn3alluu
JTAHHOU ITPOTPaMMBbl 00ECTIEYMBACTCS HCIIOIb30BAHUEM CIIEAYIOMINX IeJarOrMYeCKUX TEXHOIOTHH,
CHOCOOCTBYIOUIMX aKTHBHU3AIMU TTO3HABATEIILHON I€ATEIIBHOCTH 00YYarOIUXCS:

1. JTUYHOCTHO OPUEHTUPOBAHHBIC;
2. I'PYIIIOBEIE;
3. MCCJIEI0BATENHCKOTO (MPOOJIEMHOT0) 00YUEHUS;

[Ipenycmorpena camocTosiTenbHast paboTa 00yJaronuxcs, 1 CBOOOHOE caMO00pa3oBaHHe.

Peanu3anus JaHHBIX NEIAarornyecKUX TEXHOJOTHH IMO3BOJIAET BBIOOP U MCIIOJIb30BAaHUE
Pa3HOOOpPa3HBIX METOAOB 00yUeHUs, (POpM OpraHU3aLMU U IPOBEACHUS 3aHITHIA.

Jlis peasin3aluy 1aHHON MPOrpaMMBbl UCIIONIB3YIOTCS Pa3IMUHbIE METO/IbI 00yUEHUs.

CrnoBecHble METOABl - paccka3, UTEHUE HayyHOW JMUTepaTypel, Oecena, AMalor,
KOHCYJIbTaIMs, 00bsicHeHue. VIcroabp30BaHne 3TOro METOAa pa3BUBAET MbILIUIEHUE U BHUMAHUE.

HaFJISIIlHI)IG MCTOJbl - HCIOJB30BAHUC HArJIAJHBIX MATCPHAJIOB: KAPTHHBI, ILIAKATHI,
dororpaduu, TabMUIBI, CXEMbI, MOJENHU, BUJEOMATepHallbl, HATypaJIbHbIE HarJIsJIHbIE OCOOMS,
J€MOHCTPALIMOHHBIE ONBITHL. DTH METO/bI UTPAIOT OOJIBIIYIO POJIb B PEAIM3ALIUN [IPOTrPAMMBI, TaK
Kak HarJsIHO HO3BOJISIOT JeTAM U3yUYUTh 00BEKT WIN OT/ENbHBIN
porecc.

[IpakTHyeckre METO/bl — pelleHHe MPAKTUYECKUX 3aJad, TBOPUECKUE CaMOCTOSATENIbHbIE
paboThl, pa3HOOOpPa3HbIE UIPbI, KOHKYPCHI, BUKTOPHUHBI, KPOCCBOP/ABI. DT METOJbl Pa3BUBAIOT
UHTEpEC K YUEHHIO, aKTMBM3HPYIOT MO3HABATEIbHYIO NEATENbHOCTh, Pa3BUBas MX MBILIUICHUS,
MPAKTUYCCKUEC HABBIKU U YMCHMUS.

@®opmbl  3aHATHI: UHIUMBUAYyAIbHAs M IpynmoBas paboTa; aHaIW3  OIIMOOK;
camocTosITeNIbHas paboTa; COPEBHOBAHUE; 3aueT; MEXIPEIMETHbIE 3aHITHs; NPAKTHUYECKHUE
3aHATUS, IKCIIEpUMEHTaIbHas pab0Ta; KOHKYPCHI 10 COCTABICHUIO 3aj]ad pa3HOT0 THIA; KOHKYPChHI
I10 3aIllMTE COCTABJICHHBIX YUaLUMUCS 3a1au.

Metoabl 1 IpMeMbl OPraHU3aALMU Y4eOHO-BOCIIUTATEIbHOIO NpoLecca: 00bSICHEHUE;
paboTa c KHUroi; 6ecea; JeMOHCTPAllMOHHBIH 1T0Ka3; yIIpaKHEHMS; TpaKTH4YecKas pabora;
pelieHre TUMOBBIX 3a/1a4; METO/Ibl — YaCTUYHO-TIONCKOBBIN, NCCIIEA0BATEIbCKUH, JTA0OPATOPHBIH,
WH/IMBUIYaIbHOTO 00y4UeHHs; COCTaBICHUE PAa3HOro TUIA 3a/1a4 U KOMIUIEKTOBAaHHE UX B aIb00OM
JJI1 UCITOJIB30BaHUA Ha YpOKaxX XUMHUH,; COCTABJICHUC XUMHNYCCKHUX KPOCCBOPAOB,; IIPHUTIOTOBJICHUE
pPacTBOPOB BEILIECTB ONPEACIEHHON KOHLEHTPALUHU AJIs UCIIOJIb30BaHMUs UX HA MPAKTUUECKUX
paboTax 1o XUMHH.

OO0pa3zoBaTenbHbIC EAATOTHYECKHE TEXHOJIOTHU

. NuauBuayanbHoe oOydeHue — ¢popma, MOJENb OpraHu3aluy yaeOHoro mpoiiecca,
Opd  KOTOpPOW: Yy4YMTeNlb B3aMMOJEHCTBYET JIMIIb C OJHMM YYEHHUKOM; OJUH Yydaliuiics
B3aMMOJICHCTBYET JIMIIb CO CpEACTBAMU OOy4deHHs] (KHHUIM, KOMIbIOTEp U T.I.). ['nmaBHOe
JIOCTOMHCTBO HMHJUBUAYaIbHOTO OOYYEHHMsI — OHO TII03BOJIAET IIOJIHOCTBIO —aJlalTUPOBATh
coJiep’KaHue, METO/Ibl U TEMITbI YUeOHOMN JesTeIbHOCTH peOeHKa K ero 0COOEHHOCTSIM, CIEAUTD 3a
KOKIBIM €ro JACWCTBUEM M ONEpaluuell NpU PELIEHUMM KOHKPETHBIX 3ajad; CJIEAUTh 3a €ro
MNPOABHMIKCHUEM OT HE3HAHUA K 3HAHUIO, «BHOCUTb BOBPEM:A HGO6XOJII/IMI)IG KOppECKIHUHU B
ACATCIIBHOCTh KakK OGy‘-I&IOIlIGFOCSI, TaK W YYUTCII, HpI/ICHOCElGHI/IBaTB X K TIIOCTOAHHO
MEHSIIOILEHCSI, HO KOHTPOJIUPYEMOM CUTYallul CO CTOPOHBI YUUTEIIS U CO CTOPOHBI YUEHUKA.

. TexHnomnorus TpyHamoBoro O6y‘-I€HI/ISI MO3BOJIACT OKa3bIBaTb HWHAUWBHUAYAJIbHAA
IOMOILb Ka)XKJOMY HYKAAIOLIEMYCsl B HEHl y4eHHKY, KaK CO CTOPOHBI YUYHUTENs, TaK U CBOMX
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toBapuiled. [Ipy 3TOM 3HaHHMS KOHKPETU3MPYIOTCS, NMPHOOPETaroT TI'MOKOCTh, 3aKpEIUISIOTCS
UMEHHO TIPH 0OBSICHEHUH CIIA00MY OJTHOKJIACCHUKY.

. TexHonorust MpoOIEMHOT0 00YUYEHUS MPEATONaraeT Co3AaHue Mo PYKOBOJICTBOM
npernoJjiaBaTess NpoOJEMHbBIX CUTYalluil U aKTUBHYIO CAMOCTOSITEIbHYIO JIESTEIbHOCTh yUallluXcs
[0 UX pa3pelleHHIo, B pe3ylbTareé 4Yero U IPOUCXOJUT TBOPUECKOE  OBJIAJICHUE
npoeCCHOHATBHBIMI  3HAHUSMHM, HaBbIKAMH M YMEHMSAMM U Pa3BUTHE MBICIUTEIBHBIX
CIOCOOHOCTEH.

. TexHonorust JUCTaHIMOHHOIO OOy4YeHMsI - OCYILECTBIIETCS ¢ IpeoliajaHueM B
y4eOHOM TpoIiecce AUCTAHIIMOHHBIX 00pa3oBaTEIbHBIX TEXHOJIOTUH, (HOpM, METOIOB U CPEICTB
o0yueHMsl, a TaKXKe C HCIOJb30BaHHEM HH(POpMauu U 0Opa30BaTENIbHBIX MAacCHUBOB CETH
NurtepHer.

. TexHoorus uccieaoBaTeNIbCKON AEATEeNbHOCTH OCHOBBIBAETCS HA IPEICTABICHUN
y4allerocsi B poJId HCCIEIO0BATENs, MPOBOMIALIETO SKCIEPHUMEHTAIBHYIO Pa0OTy, CBS3aHHYIO C
IIOMCKOM OTBETOB HA Pa3HOOOpPa3HbIE BOIPOCHI B 00JACTH MO3HAHUS U PA3BUTHUA.

JuaakTHyecKue MaTepuasbl: TaOIHIbI, CXeMbI, COOPHUKH 33134, TEMAaTUYECKHE
IpEe3eHTAalMH, BUIEOMATEPUAIIBI.

NupuBuayanbHblil yueOHbId mu1adH. OOydyeHre MOKET OCYIIECTBISATHCS 10
UH/IMBUYaIbHOMY Y4eOHOMY IIJIaHy, B TOM YHCJIE€ YCKOPEHHOE 00yUYeHHeE, B Ipeienax
OCBanBaeMol 00pa3oBaTEILHON MPOTPAMMBI B CITydasiX U B MOPSIKE, YCTAHOBICHHOM
JIOKaJIbHBIMU HOPMATUBHBIMH aKTaMH
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