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HosicHuTEIBbHASA 3alIMCKA

JononHuTenbHas oOuieodpa3oBarenpHas 00lIepa3BUBaOIas MNporpamma
«X¥MHA B SKCIIEPUMEHTAX)» pa3padoTaHa Ha OCHOBAHUHA HOPMATUBHO — IPABOBBIX
JOKYMEHTOB, SIBJISIETCSI IPOrpaMMOM €CTeCTBEHHOHAY4YHOW HallpaBICHHOCTH. B
pamMKax peanus3alyy IporpaMMbl OyyT CO37aHbl YCIOBUS Ul BOBJIEUEHUS JETel
B Hay4HyI0 paOoTy, B JAESTEIbHOCTb, CBSA3aHHYIO C HAOJIOJECHUEM, OIHCAHUEM,
MOJICJIMPOBAaHUEM M KOHCTPYMPOBAHHEM PpA3JIMYHBIX SIBICHUNH OKPYXKAIOLIETO
MUpa.

JlaHHasi TporpaMMa peamu3yeTcs C y4eTOM MaTepHalbHO-TEXHHUYECKOH
0a3pl llenTpa o0Opa3oBaHHsA €CTECTBEHHO-HAYYHOW HampaBieHHOCTH «Touka
pocTay.

Heab: GopmupoBaHNEe €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS y4alIUXcCH,
pa3BUTHE TO3HABATEIHLHOTO WHTEpeca C y4€TOM CKIOHHOCTEH M CHOCOOHOCTEH
oOydJarommxcs.

3agaum:

1. Pa3BuBaTh HCCIEIOBATENbCKUA MOAXOJ K H3YYEHHIO OKPYXKAIOLIETo
Mupa.

2. OcBouUThb BaXHEWUIINE 3HAHUSA OO0 OCHOBHBIX MOHATHSIX XUMHUHU Ha
HKCIEPUMEHTAIBHOM U aTOMHO-MOJIEKYJIIPHOM YPOBHE.

3. ®opMUpOBaTh HABBIKM MPUMEHEHHUS TOJYYEHHBIX 3HAHUNW U YMEHUHN IS
0€30MacHOT0 WCMOJb30BAaHUS BEIIECTB W MaTepuaJoB B OBITYy, pEHICHUS
NPAKTHYECKUX 3aJad B TOBCEJHEBHOW JKU3HH, TNPEAYNPEKICHUS SBICHUM,
HAHOCAIIUX Bpe 3I0POBBIO UEJIOBEKa U OKPYXKAIOIIeH cpejie.

HanpaBJjieHHOCTh IPOrpaMMbl — €CTECTBEHHOHAYYHAs!.
YPpoBeHb C10/KHOCTH — CTAPTOBBIN.

Ilnanupyemble pe3yJibTAThI

JInuHOCTHBIE pe3y/IbTaThl
* 0CO3HaBaTh ce0s IIEHHOW YacThIO OOJBIIOrO pa3HOOOPa3HOro Mupa (IPUPOIbI U
o0111ecTBa);
* HUCIBITBIBATH YYBCTBO TOPJOCTH 32 KPAacoTy POAHOW HPHUPOABI, CBOK MAIyIO
Ponuny, crpany;
* (GopMyIHpOBaTh CaMOMY IIPOCThIE IIPABUJIA TIOBEJICHUS B IPUPO/IE;
+ 0CO3HaBaTh cedst rpakaaHuHoM Poccuu;
« OOBSACHSTH, YTO CBSI3BIBAET TEOS C WUCTOpUEH, KyJIbTYpPOH, CyAabOOW TBOETro
Hapoja u Bcer Poccuu;
* HMCKaTh CBOIO MO3UIIMIO B MHOTOOOpa3uH OOIIECTBEHHBIX M MUPOBO33PEHUYECKUX
NO3ULNNA, 3CTETUYECKUX U KYJbTYPHBIX NPEANOYTEHU;
* yBa)kaThb UHOE MHEHHUE;
* BbIpa0aTbiBaTh B MPOTHUBOPEUYUBBIX KOH(IMKTHBIX CUTyalUsX MpaBHIIa
MOBEACHMUS.

MeTtanpeaMeTHble pe3yJbTaThl
Kommynukamuenwvie YY/I.
s OpraHU30BBIBATH  B3aMMOJIEHCTBHE B  rpymne  (pacrupeaeniarb  poJ,



JIOTOBApUBATHCS IPYT C APYTOM U T.1.);

* TpeABUACTH (IPOTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHHUI;

« 0OpMJISITh CBOM MBICIIM B YCTHOH M NHCHBMEHHON peuu C y4E€TOM CBOUX
y4€OHBIX U )KU3HEHHBIX PEUYEBBIX CUTYyAI[UH, B TOM YHCII€ C IPUMEHEHUEM CPEJICTB
HKT;

s IpU HEOOXOIUMOCTH OTCTaMBaTh CBOIO TOYKY 3pEHUs, apryMEHTUDPYS ee.
Y4uThCS MOATBEPKIATH APTyMEHTHI (PaKTaMu;

* CIywaTh APYIHUX, MbITAThCS NPUHUMATh APYTYIO TOUYKY 3pEHUSA, ObITh TOTOBBIM
U3MEHUTH CBOIO TOUKY 3PEHHS.

Pezynamuensie YY/I.

* ompenensaTh Ueldb Y4YEOHOM JIEATENbHOCTH C TIOMOLIBIO  YYHUTENId H
CaMOCTOSITEIIbHO, UCKATh CPENCTBA €€ OCYILECTBIICHNUS,

* YUYUTHCS OOHAPYKHUBATh U POPMYIUPOBATH YUEOHYIO TPOOIEMY, BBIOUPATH TEMY
IIPOEKTA;

* COCTaBJATh IUIAH BBINIOJHEHUS 3aJa4, pelIeHHUs MpoOJeM TBOPUYECKOTO M
IIOMCKOBOTO XapaKTePa, BBIIIOJHEHUS [TPOEKTAa COBMECTHO C YUHUTEIIEM;

+ paboTas Mo IUIaHy, CBEPATh CBOU JEWUCTBUS C LEJIbIO WU, MPU HEOOXOAUMOCTH,
UCIPABIISATH OLINOKY;

+ paboTasi MO COCTABJIEHHOMY IUIaHy, MCIOJIb30BaTh, HAPSAIY C OCHOBHBIMHU, U
JIOTIOJIHUTENbHBIE CPEACTBA (CIIpaBOYHAsl JIUTEpATypa, CJIOXKHBIE MPUOOPHI,
cpencta MKT);

Ho3nasamenvnwvie YY/I:

* TpeAnojarath, Kakas nHQpOpManus HyXHa;

+ 0oTOMpaTh HEOOXOJUMBIE CIOBAPHU, YHIIUKIONEINH, CIIPABOYHHUKH, SJIEKTPOHHBIE
JTICKH;

* COMNOCTaBIIATh M OTOMPATh HMH(POPMALMIO, TMOJYYEHHYIO W3 Pa3IHYHbIX
VCTOYHHUKOB (CJIOBapH, SHIMKIIONEINHN, CIIPABOYHUKH, DJIEKTPOHHBIE JAUCKHU, CETh
UHTEPHET);

 BBIOMpPATh OCHOBAHUS ISl CPABHEHMSI, KIIACCU(UKAIIMHA OOHEKTOB;

* YCTaHaBJIMBATh AHAJIOTUU U PUYNHHO-CIIE/ICTBEHHBIE CBA3H;

* BBICTPAMBATh JIOTHYECKYIO LIENb PACCYXKIACHUI;

* TIPEICTaBIATh MHPOPMALMIO B BUJE TAOJIUL, CXEM, OIIOPHOIO KOHCIIEKTA, B TOM
yuciie ¢ npumenenueM cpeacts MKT.

Ilnanupyemblie pe3yibTaThbl 0CBOEHHS JONOJHUTEIbHOI
001eo0pa3oBaTe/IbHOM 001epa3BUBAIOLICH IPOIPAMMBI €CCTECTBEHHO-
HAYYHOH HANIPABJICHHOCTH

1. Hcnonb3oBaTh XUMHUYECKYIO CHMBOJIMKY JJisi COCTaBlieHUs (opmyl
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIIAMN

2. IlporHo3upoBaTh CBOWCTBAa BEHIECTB B  3aBUCUMOCTH OT HX
KaueCTBEHHOI'O0 COCTaBa; BO3MOXXHOCTH MPOTEKAHUSI XMMUYECKUX MPEBPAIICHUI B
Pa3IUYHBIX YCIOBUSX;

3. IlpuMeHSTh OCHOBHBIC ONEpPALUU MBICIUTEIBHON JEATEIbHOCTH —
€CTECTBEHHO-HAYUYHbIE METOJbl TO3HaHWs —  HaOMIOJICHHE, H3MEpEHHue,
MOJETUPOBAHUE, IKCTIEPUMEHT (pEAJIbHBIM 1 MBICIICHHBIN );



4. IlpuMeHSTP OCHOBHBIE OIEPAlMU MBICIUTEIBHON AEATENbHOCTH —
aHaJIu3 U CHHTE3, CpaBHEHHE, 00OOIIEHUE, CUCTEMATH3aLUI0, KiIaccH(UKaIUIo,
BBISIBJICHHE [TPUUMHHO-CJIEICTBEHHBIX CBA3EH.

5. Jlyig n3ydeHusi CBOMCTB BEIIECTB U XMMHUECKUX PEAKIIHUM.

6. CnemoBarh mpaBuUiIaM  MOJb30BAaHUS  XMMHMUYECKOHM TOCYylIOHM U
71a00paTOPHBIM 000PYJOBaHHEM, a TAK)KE IPpaBHJIaM OOpAalllEeHUs] C BELIECTBAMU B
COOTBETCTBUM C MHCTPYKLUMSIMH IO BBINOJHEHHIO JAaO0OPATOPHBIX XHMHUYECKUX
OIBITOB, IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MacCOBOW J10JEN
pPacTBOPEHHOIO  BEIIECTBAa;  IUIAHUPOBATb U MPOBOJAUTH  XHMHYECKHE
HKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEIOYEH W KUCIOT C MOMOIIBIO
WHIUKATOPOB (JaKkMyc, ¢peHoTarenH, METUIOPaHXK | JIp.).

Y4eOHbIl JIAH

Ne | HazBanme pa3neJa, Kosaun4vecTBo 4yacoB DopMbI
n/n | TeMbl Bcero | Teopust | [lpaktuka | aTTecTanmmu/KOHTPOJIS
1 BBenenue 3 1 2 CobecenoBanue
2 [Ipuémpbl oOpateHus ¢ 13 2 11 [IpakTuueckas pabora
BEILIECTBAMU U
o0opynoBaHUEM
Htoro 16 3 13

Coaep:xxanue y4eOHOI0 IjiaHa

Pazpen 1. IIpuémbl oOpaiieHus ¢ BeniecTBaMu U 000pyA0BaHUEM

Teopusa: Yuctele BemecTBa, cmecu. HeomHoponusle cmecu. dusnyeckue
CBOMCTBAa METAJUIOB. JK30TEPMHUYECKHE PEAKIMHU. ODHIOTEPMHUYECKUE PEaKLUU.
[IepeceiienHbIe pacTBOpBL. Kprcramumsanuu BemecTsa.

IIpaktrka: OnpeneneHue CTpyKTyphl INIAMEHH. YUCThIE BEIIECTBA U CMECH.
W3roToBnenne mnpocTedmmx (GUIBTPOB U3 MOAPYYHBIX CpeAcTB. PazneneHue
HEOJHOPOJHBIX cMeceid. OUncTKa BOJABI OT pPACTBOPUMBIX Npumeceid. OCHOBHBIE
npuemMbl paboOThl ¢ TBEPABIMH, KUJIKHUMH, ra3000pa3HbIMU BeniecTBaMu. OTBITHI,
WUTIOCTPUPYIOIIME OCHOBHBIE NPUEMBI PAOOTBI C TBEPABIMH, KUAKAMU H
ra3oo0pa3HbIMU  BemlecTBaMu. M3ydyeHue (U3MYECKUX CBOMCTB METAJLIOB.
DK30TEpPMHUUECKHE PEAKIUH. DHIAOTEPMHUUECKHE peakuuu. llepechileHHbIe
pacTBOpbl. OnpeaesIeHre TEMITEPATYPbl KPUCTAIUIN3ALUN BEIIECTB.



Kanenaapubiii yaeOHbIH rpagpuk

Bpems
Ne Mara npoBee ®opma Koa-o Tema 3ansaTHA Mecto ©opua
us 3aHATHUSA 4acoB NPoBeIeHUs KOHTPOJIA
3aHATHSA
1 JIIACKYyCCUs 1 BBognoe 3ansitue. Lenu u 3agaun, oran paboTsl P «Touka Becena
3arsaTui. O00pyI0BaHUE XUMHUYECKOH 1abopaTopuu. pocray, kab. 231
2 npaktukym | 1 [TpaBuna padotel u Th npu pabote B maboparopumu. [P «Touxa [TpakTueckas
3HAKOMCTBO C IM(PPOBOI 1abopaTopuei. poctay, kab. 231 | pabora
3 npaktukym | 1 N3ydyeHne TeXHUUECKUX CPEACTB 00YUEHMS, P «Touka IIpakTrueckas
PEMETOB napoparopHoro obopynosanus. OKasaHue | pocray, kab. 231 | paGora
MIePBOIi TOMOIIH, UCIIOJIb30BAHNUE TPOTUBOMOXKAPHBIX
CPEJICTB 3aIIUTHI
4 Huckycens | 1 HarpesarenbHble TpuOOpHI U MOJIB30BaHUE UMH. P «Touka becena
poctay, kab. 231
5 npakTukym | 1 ITpaktuyeckas pabora Ne 1. Onpenenenue crpyktypsl | I[P «Touxka [TpakTryeckas
IUIAMEHU. poctay, kab. 231 | pabora
6 npakTukym | 1 [TpakTuueckas pabota Ne 2.YucThle BemecTBa u LIP «Touka [IpakTnueckas
cmecu pocray, kab. 231 | pabora
7 npaktukym | 1 [TpakTuueckast pabora Ne 3. M3rotoBienue IIP «Touka [IpakTnueckas
MPOCTEHINUX (PUIBTPOB U3 MOAPYUHBIX CPEJICTB. poctay, kab. 231 | pabora
Paznenenne HEOTHOPOAHBIX CMECEH
8 npaktukym | 1 IIpakTuueckas pa6ota Ne4. OuucTka BOABI OT P «Touka [MpakTruyeckas
PacTBOPUMBIX IIPUMECEN pocTa», kab. 231 | pabora
9 JUCKYCCHUS 1 OCHOBHEBIE IIPUEMBI pa60TH C TBEpAbIMH, KUIKUMU, IIP «Touka becena
ra3000pa3HBIMHU BEIIECTBAMU poctay, kab. 231
10 npakTukym | 1 [TpakTuyeckas padora Ne 5.OnbITHI, LIP «Touka [IpakTuueckas
WJUTIOCTPUPYIOIINE OCHOBHBIE MPUEMBI pabOTHI C poctay, kab. 231 | pabora
TBEPJIBIMH, JKUJIKUMHU U Ta3000pa3HbIMHU BEIIECTBAMHU
11 npakTukym | 1 [TpakTuueckast pabota Ne 6. U3ydyenne pusmdeckux IIP «Touka [MpakTHuecKast
CBOWCTB METAJIJIOB pocTay, kab. 231 | pabora
12 npakTukym | 1 [TpakTudeckast pabota Ne 7. DK30TepMUYECKUE P «Touka [TpakTnueckas
peaxIun poctay, kab. 231 | pabora
13 npakTukym | 1 [TpakTrueckast paborta Ne 8. DHI0TEpMUYECKHEe [P «Touka [TpakTnaeckas
peakuuu poctay, kab. 231 | pabora
14 npaktukym | 1 3anuMaresbHbIe ONbITH 110 TeMe: IIpuémbl oOpamenns | [P «Touka Becena

C BEIIECTBAMU U 000pyI0BaHHEM

pocTay, kab. 231




Bpemst

Ne Jara NMpoBeaeH ®opma Koua-Bo Tema 3ansTHst Mecto dopma
us 3aHATHUSA 4acoB NPoBeIeHUs KOHTPOJIA
3aHATHSA
15 npakTuKym | 1 [Ipaktrueckas padota Ne 9. IlepechiieHHbIC P «Touxka [TpakTryeckas
PacTBOPEI poctay, kab. 231 | pabora
16 MPaKTUKYM 1 HpaKTI/I‘-IeCKaSI pa60Ta Ne 10. Onpez[eneHHe ]_[P «Touka HpaKTI/I‘leCKa}I

TeMIepaTypbl KPUCTAJUIM3ALMU BEILIECTB

poctay, kab. 231

pabota




